MMHUCTEPCTBO OBPA3OBAHHUSA CAPATOBCKOH OBJIACTH
TOCYNAPCTBEHHOE ABTOHOMHOE [TPOMECCUOHAJIBHOE
OBPA30BATEJILHOE YUPEXIEHUE CAPATOBCKOM OBJIACTA
«CAPATOBCKHH KOJLUIETK CTPOUTEJILCTBA MOCTOB 1
THAPOTEXHUYECKHX COOPYKEHUM»

PABOYAS ITPOTPAMMA YUYEEHON JUCITANVINHBI

«DHUIUKA»

TPOrPaMMEI TIOATOTOBKH CIIELHAIHCTOB CPEAHErO 3BCHA
JUIA CIENHATBHOCTEH TEXHHIECKOro npodmns
Ha 0a3e ocHOBHOTO 0011ero 00pazosanus
¢ NoXydeHHeM cpeaRero obmero oOpa3oBanus

Caparos, 2020 r.



PaGoyass mporpamma paspaboraHa Ha ocHOBe TpeboBanmii ®I'OC cpemnero o0iero
obpazoBaHusl, MPEABIBISIEMBIX K CTPYKTYpe, COIEPKAHHIO H pe3ysbTaTaM OCBOEHHS ydeOHOI
JUCIMIUTHHB «DH3UKa», B COOTBETCTBUU ¢ TpeOoBaHusMu PDenepalbHOr0 rocyqapCTBEHHOTO
obpa3oBaTenbHOrO CTaHJapTa CpeiHero (MmoiHoro) obuiero oOpa3oBaHHUs IS CHELHATBHOCTH
21.02.05 «3eMenpHO-UMYLIECTBEHHBIE OTHOIIEHUA» mpuka3 06 yrBepxaenuun ®I'OC CIIO ot
12.05.2014r. Ne 486 ¢ usmeHnenusamu u jgononHerusmu ot 14.09.2016r.; ¢ yuerom IIpumepHoit
OCHOBHOH 0Opa3oBaTe/IbHOM IpOrpaMMBI  CpeiHero o0mero o0pa3oBaHHs, 0J00pEeHHOM
perenneM (emepaIbHOro0 y4eOHO-METOAMYECKOro obbeauHeHus Mo 06meMy 00pa3oBaHHUIO
(mpotokon ot 28 uronst 2016 r. Ne 2/16-3); B cooTBeTCTBUH ¢ PeKOMEHIaNUAMHE 10 OpraHH3aIHH
OJIy4eHus cpeiHero obuiero o0pa3oBaHus B MpejesiaXx 0CBOeHHs 00pa3oBaTeIbHBIX MPOrpaMM
cpeaHero npoeccHoHaAIbHOro oopa3oBanus Ha 6a3e OCHOBHOrO 061Iero 06pa3oBaHus C y4€TOM
TpeboBaHuit (heepabHBIX IOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB H IOJy4aeMOMN
npodecCud WM CHEeNUATbHOCTH CpelHero mnpodeccuoHansHOro o06pazoBanus (MHUCEMO
JlenmaprameHTa rocyJapCTBEHHOH MOJMUTUKM B cdepe moaroToBku pabounx kagpoB u JIIO
Muno6prayku Poccuu ot 17.03.2015 Ne 06-259 ¢ u3MeHEHUSIMH U JOMOJHEHUSIMH OT 25 Mast
2017 r., npotokox Ne3).

OJAOBPEHO Ha 3acenanuu npeametHoi komuccun  YTBEPKIAIO

€CTECTBEHHO-HAYYHBIX H MaTeMaTHYeCKHUX 3aM. AupeKTopa 1o y4ebHoit pabore
JUCIHUITIIAH 'AITOY CO «CKCMI'C»

7%
Tporokon Ne 7, « 47 » Még/ﬁﬂw& 2020r. c Buzsures C.B.
[Ipencenaresns KOMHCCHH /| /Mensauk 3.C. « 2 » 555‘7:/‘/ ety 2020r.
CocTaBHTEND:

TambGoBuesa H.B., mpemopmaBatens Bbiciuel kBanupukanuponHoit karteropum ['AIIOY CO
«CapaTOBCKHH KOJUIEDK CTPOHTEIHECTBA MOCTOB M TMIPOTEXHUYECKHX COOPYIKEHUI»

PenenzeHnr:

Kybaunkuna T.A., nperogaBatens Boicuieit kareropuu ¢unuana Cam['VIIC B r.Caparose



PEIIEH3MSI

Ha Pabouyto nporpammy yuebHOM AuCLMIIMHE « DHU3MKa»,
NIpOrpaMMy TIOATOTOBKM CITeLjMa/IMuCTOB CpefHero 3BeHa
Iy crierpansHocTy 21.02.05 «3eMenbHO-UMYI1IeCTBEHHbIe OTHOLLIEHUA»
Ha 6a3e ocHOBHOTO 06111ero 06pa3oBaHu C IIOIyUeHreM cpepHdero obiriero obpasoBaHus

Ilporpammy cocraBuna TamboBueBa Haramis BragucnasoBHa — — TmperiojjaBaresib
IATIOY CO «CapaToBCKWM KO/JIe[K CTPOMTENbCTBA MOCTOB M THAPOTEXHUUYECKHUX
COOPY>KeHUM».

Paboyass mporpaMma AUCLMAIUIMHBEI «DH3MKa» TpefHa3HaueHa MAJs CrelydanbHOCTH
21.02.05 «3emenbHO-UMYlLLIeCTBEHHbIe OTHOLIeHUsA» . [IpescrasnenHas [Iporpamma 6asupyeTcs
Ha 3HAHWAX, IIOJyYEHHBIX CTyJeHTaMW IIpA W3y4YeHHMH OW3UKM B OCHOBHOM 1uKo/e, H
cooTteercTByeT Tpeboranusam PI'OC CIIO, u npodus TeXHUUECKIX CTIeLManbHOCTeH.

[anHas mporpamMma paccuuTaHa Ha 121 wac ayguTOpHOM Harpysku u 60 uacos
CaMOCTOATebHOM paboThkl CTYEHTOB.

Ilporpamma HampasjieHa Ha (QOPMHUPOBaHKWE JIMUHOCTHBIX, MeTalpejMeTHbIX U,
NpeJMETHBIX  pe3y/lbTaToB OCBOeHWA  ¢usuku. B Ilporpamme mpenmeTHble pe3yJ/bTaThl
OCBOeHMA U3MKM (HOPMMPYIOT NpEACTABIEHMA O POMM M MecTe (U3MKM B COBDPEMEHHOH
Hay4YHOM KapTWHE MUDa; BJafeHHe OCHOBOIIO/ATANIMMY (QU3NUEeCKUMU TIOHATHAMY,
3aKOHOMEPHOCTSIMM, 3aKOHAaMM, TeOpUsMM M OCHOBHBIMM METOJAMH HAay4HOro II03HaHWT;
yMeHUe pellaTk (U3MUecKue 3a7aud M IMPUMEHATh ITIO/yUeHHbIE 3HaHUA [/ 00bACHEHWS
YCIOBUM IIpOTeKaHWs (GH3WUECKUX SBAEHWM B TIDUPOJE U J/Is TIPUHATHS ITpaKTW4YeCKHX
DelleHM! B TIOBCEJHEBHOM >KM3HM; COGCTBEHHYIO NO3SULIMIO MO OTHOLIEHWIO K (u3nyeCKOH
MH(OPMaLMH, T10/Ty4aeMOH 13 pa3HbIX MCTOYHHKOB.

OByuenue JaHHON IpOrpamMMe IPero/IaraeT UCI0/Ib30BaHke aKTUBHEIX GopM 00yueHHs
1 CIIOCOOCTBYET [OCTIDKEHHUIO BEICOKOH YCIIeBaeMOCTH CTY JeHTOB.

ITporpaMMa mpeprionaraeT M3y4yeHWe MaTepuaja pas/IMuHOTO YPOBHs C/IOXHOCTH, YTO
IIOMOTaeT Iperoasare/iro AudbepeHIMPOBaHHO TTOAX0AUTE K KOHTPOJIIO ¥ OLIeHKe 3HaHMM.

TlporpaMma peanM3yeT IIOAXOA K TIOATOTOBKE CITELMATUCTOB, pPe/Io/araroliii
Bombiuyro camocTosTeIbHY 0 paboTy. Obyuenue nanHOM [IporpaMme 1103BoIUT ChopMUpOBATH
(byHzZaMeHT IIpodecCuOHanbHOM MOATOTOBKY CTY/EHTa.

[IperofaBarens BbICLIEH KATeIr OPUM ,_7 iy P
dumana CamI'YTIC B r.Caparose /// '5/0/.:'/ T.A. KybaHkuHa

[opmmuce T.A. Kyb6auxkuHoi 3aBEPA0.
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1. MOACHHUTEJIbBHASA JAITNCKA

1.1 O01mas xapaKkTepHcTAKA YUe0HOH JHCIMIIIHHDI

Pabouas mporpamma ofmeobpascBaTencHOM  yuebHOM  mucnuromeaer  «Duznkay
mpesHa3Ha4deHa AN M3y4eHHs (QU3MKM B Npejenax OCBOCHHS OCHOBHOM mpodeccHoHanbHOM
oOpazopatensroit Hporpamms! CIIO (OITOII CITO) na Gaze ocHOBHOrO 06ImEro o0pasoBaHus
[IPH IOATOTOBKE CIEIMAITUCTOB CPEHETO 3BCHA.

PaGouast mporpamma pazpaboraHa Ha ocHore TpeOoeanuii ®I'OC cpexnero obiero
00pazoBaHus, NMPEABIBIICMBIX K CTPYKTYPE, CONEPMAHUIO K Pe3y/IBTATAM OCBOCHUS y4eOHON
aaciumnesl «Pu3nka», B COOTBEICTBMH ¢ PEKOMEHOAUMSMH MO OpraHU3alUK HOMY4eHHS
cpensero obmero oOpazoBaHHA B IpPECIax OCBOCHHSA 00pa3oBaTeNbHBIX MPOTPaMM CPEAHETO
npodeccaonansHoro obpazoBaHus Ha Oase OCHOBHOTO o0O0imero o0pazoBaHHA € YIETOM
TpeGopanuii QeaepantHBIX TOCYAAPCTBEHHEIX 00pa30OBaTeNBHBIX CTAHIAPTOB M IIONYMAEMOt
npoecc MM CHELHATBHOCTH CPEHEre INpPOoQ)eCCHOHANBHOTO 00pasoBaHus (IHCEMO
JlemaptaMeHTa rocyJapcTBeHHOW HonuTHKM B cdepe noaroroBku paboumx kagpop u JIIO
MunoGpaayxu Poceur ot 17 mapra 2015 r. Ne 06-259 ¢ H3MEHEHHsIMY B JIONOJHEHUSMH OT
25.05.2017 r, mpotokxon Ne3); Ha ocHOBanuM [lpumMepHOH IporpaMMer 00ImecOpazoBaTeNbEHOM
aucrrunel  «@u3nkay  gI1 OpodecCHOHANBHEIX  00pa3oBaTENBHHIX — OpraHH3anui,
pekomenmoBaHHOH OIAY  «PHPO» jum  peanuzaupu OCHOBHOH mpogdeccuoHanbHOR
oOpazoparensHoit nporpamMel CITIO Ha 6ase ocHOBHOrO 00mIero oOpa3oBaHUS ¢ MOJMYUYCHHEM
cpeanero obiero obpaszopanus (mpotokod Ne 3 ot 21 utons 2015 r., peructpaitdorHeiii HoMep
penersun 384 ot 23 mons 2015 r.), ¢ yueroMm IlpumepHo# ocHOBHOH 00pazoBaTelLHOM
nporpamMMel cpemmero obimero obpasopanus, omoOpeHHolH pemeruem (enepansuoro yge0uo-
METOIMYECKOro oOneutcHua no odmemMy obpazoBanmo (mpotokon oT 28 wous 2016 roga Ne
2/16-3); nmpukaza o6 yreepkgeHun OI'OC CIIO or 12.05.2014r. Ne 486 ¢ u3MeHEeHHSMH U
JonongeduaMu ot 14.09.2016r,

Coaepxanue nporpaMmel «Du3HKa» HANPABNCHO HA JOCTHKEHHE CISAYIOIMX meieii:

e OCBOeHHe 32Hamui O OQYHAAMEHTAbHBIX (H3UYECKUX  3aKOHAX H HPUHLANGX,
JISKAIAX B OCHOBE COBPEMEHHOM (u3uueckolfl KapTUHEI MUpa; HaunOoJIee BAXHEIX OTKPHITHAX B
obmacTd ()M3NKH, OKA3aBIIHX OIPCACIIONEE BIHSHUC HA PA3BHTHE TEXHUKA M TEXHONOTHY;
METOAAaX HaydHOIO TTO3HAHS MPHUPOIBL;

¢ OBNANCHHE YMEHHAMH HPOBOAUTE HAOMOAEHHA, IIIAHHPOBATH H  BBIIOJIHATE
9KCIEPUMEHTE], BEIABATATE MMIIOTE3B] M CTPOHTH MOJENY, IPUMEHATL NONYUEHHEIC 3HAHUA MO
usuke s OOBSCHEHHA pa3sHOOOPA3HBIX (PU3MYECKMX SBICHHUN W CBOMCTB BEIECTB;
MPAKTHYECKH  WCIOJAB30BATE  GU3MUecKde — 3HaHWs, OLEHHBAaTh  JOCTOBEPHOCTH
€CTECTEEHHOHAYIHON nHbOpMATHN;

e pa3BUTHE I[O3HABATENHHBEIX HHTEPECOB, MHTCIUICKTYANBHBIX M TBOPUYCCKUX
cmocoBHocTel B mpolecce NPHOOpETeHUs 3HaHME M yMeHHWH N0 (PU3HKe ¢ HCMOTb30BaHHEM
PASTMYHEIX HCTOUHUKOB HHGOPMALUN U COBPEMEHHBIX HHDOPMAIIMOHHEIX TEXHOJIOTHIL;

e BOCIHTAHMC YOCKIEHHOCTH B BO3MOXHOCTH HO3HAHHA 32KOHOB IIPHPOIE,
WCTIONB30OBAHUS AOCTIKCHHE (u3ukd Ha Onaro pa3BUTUSA deNOBEYecKOM LMBHJIM3ALMH,
HeoOXOAAMOCTH COTPYAHHYECTBA B IIPOIECCE COBMECTHOTO BRIIOTMHCHHA 38189, YBAKHUTEILHOTO
OTHOHIEHHS K MHCHUIO OIIIOHEHTa MpH OOCYKAeHHH npobieM ecTecTEeHHO-HAYIHOIO
COAEPKAHHUS; TOTOBHOCTH K MOPalNbHO-3THYECKOH OHEHKE MCIOAB30BAHMS  HAYUHBIX
JOCTHXEHH, YyBCTBA OTBETCTREHHOCTH 34 3AIUTY OKPYKAIOIIEH Cpeanl;

® HCHOJB30BAHHE NPHOOPETEHHBIX 3HAHHK W YMCHHN Ui peHIeHHS NPAKTHYSCKUX
3949 OBCEAHEBROM ®KU3HH, obecnedenus Oe30MacHoCTH cOOCTBEHHON KI3AH, PALHOHATBHOIO



IPHPOAOIONE30BAHHS H OXPAHEI OKPYKAIOIICH CPeABl H BO3MOXHOCTS NPUMEHEHYS 3HAHAMN [IpH
PelIeHIH 3aay, BO3HUKAIOIIMX B Tocneaywle npodeccrionansuol NeITeTbHOCTH.

B mporpaMMy BKIIOYEHO COASPKAHHE, HANPABICHHOE HAa QOPMHPOBAHHE Y CTYIACHTOB
KOMIIETEHIIHH, HeoOX0gUMBIX Mg KadyecTBeHHOro ocsocHus OITOIT CIIO Ha 6ase oCHOBHOTO
001ero 00pa3eBaHUS ¢ [IOMYIEHHEM CPEJHETO O0INero o0pazoBaHus, MPOrpaMMEl IIOATOTOBKH
cnenuanucTop cpeadero 3seda (IIICC3). Ilporpamda ydeOHOM AUCHUILTHHET «Du3HKa»
OIpEAEISeT coAepkanue yueOHOTO Marepuans, TOCTSIOBATEIBHOCTE €0 H3YYCHHS,
pacrpexeiietiye yugOHBIX HacoB, TEMATHKy pedeparoB, MHAMBAIYANBHBIX IIPOSKTOB, BHJBL
CAMOCTOATECABHEIX paboT, YUUTHIBAS CHENU(UKY TPOrpaMM IIOATOTOBKH CIIEOHAIHCTOB
CPEIHErO 3BEHA, OCBAUBAEMOM cIelManbHOCTH. B ocHope yuebHol mucuumimHbl «Dm3nkay
JIGKHUT YCTAHOBKA HA (DOPMHPOBAHME Y CTYACHTOB CHCTEMB! OA30BBIX IOHATHH (U3HKA H
IPEACTABICHIE O cOBpeMeHHOH ¢u3uuecKoll KapTWHe Mupa, a TakxKe BbIpaboTKa yMeHui
IPHMCHAITE (U3NYCCKHE 3HAHUA KaK B UPOQECcCHOHAIBHON ACATEIBHOCTH, TAK U JUIs PeUCHMA
JKA3HEHHBIX 34444,

MHorue moaoXeHus, pasBABaeMble (PH3NKOH, paccMaTPUBAIOTCS KAK OCHOBA CO3JaHUS U
HCNONB30BaHUA HHOOPMAIHOHHLX H KOMMYHHKAIHOHHBIX TexHonoruit (MKT) - oxmoro wus
HauOOJee 3HAMHMBIX TEXHONOTHYECKUX TOCTHXKEHHH cORpeMeHHON nuBunmzanun. dusmuka gaer
KMOd K IOHHMAHMIO MHOIOUHCIEHHBIX ABACHHE X NPOUECCOB OKpYXKaroImero Mupa (B
€CTECTBCHHO-HAYMHEIX OONacTAX, COLMOJIOTHH, SKOHOMUKE, $3hIKE, JHTEparype H aAp.). B
tbusuke ¢GoOpMEUPYIOTCA MIIOTHE BHABL ACATENBHOCTH, KOTOPHIE KMEHOT METATPEAMETHBIH
xapaktep. K HMM B IIEpBYI0 Ovepeib OTHOCATCH: MOACIHPOBAHHE OOREKTOB H IPOIECCOB,
TUPUMEHEHHE  OCHOBHBIX  METOAOB  IIO3HAHHWS, CHCTEMHO-MH(GOPMAIMOHHBIA  aHAJIH3,
dopMynMpoBaHHE THUIOTe3, AHANM3 K CUHTE3, CpaBHeHHe, oOoOIeHMe, CHCTEMATH3ALIHS,
BEIABIICHHE IMPHIMHHO-CICACTBEHHEIX CBs3¢H, IOMCK AHAIOTOB, YIpaBNeHHE OOhekraMu o
npomeccamMy. IMeHHO 3Ta AHCHUIUIMHA MO3BONAET IO3HAKOMUTHL CTYIEHTOB ¢ HAYUHBIMH
METOAaMH MO3HAHMS, HAYUUTh HX OTJIMYATh IHIIOTE’Y OT TEOPHUH, TCOPHIO OT JIKCIEPHMEHTA.
Du3nxa wMeer OdUeHbp OONBIIOE M BCEBO3DPACTAIONIEE WHCIO MEXIHCUUIUIHHAPHBIX CBA3E,
IpHYEM Ha YPOBHE KaK MOHSTHHHOIO anmapara, Tak U HHCTpyMeHTapusa. CKazaHHOEe MO3BOMNAET
pPacCMAaTPHBATh (PH3MKY KaK METAUCOUIUIMHY, KOTOpas LPEeIOCTABILET MEXKIUCIIAILTHHAPHEIA
A3BIK T OIHCAHUS HayYHOM KapTHHBI MUpA.

du3uKa ABIACTCS CHCTEMOOOpasyonMM PaKTopoM U eCTECTBEHHOHAYYHEIX YIeOHBIX
IPEAMETOB, OCKONBKY (QH3NYECKHE 3aKOHBL JICKAT B OCHOBE CONCPKAHUA XUMUH, OHONOTHH,
reorpaduy, acTPOHOMHMH W  CHOCNMANBHBIX  ODHCUMIUIHH  (TEXHHUECKAS  MEXAHWKA,
INMEKTPOTEXHUKA, JNCKTPOHMKA M Jp.). Ydebwas pucnunmmna «@H3MKa» CcO3HaeT
YHHABEPCANBHYIO 023y AIS H3ydeHHs oOmenpodecCHOHANPHLIX W CIOENHUANBHBIX IUCIUIIMH,
3aKIaapiBad QyHIAMEHT JUId Nmocleaylomero oOydeHus cryaenToB. OOnagad Jorudeckoi
CTPORHOCTEIO M OHPAsCh Ha IKCIEPUMEHTAILHBIE (AKThI, yaeOHas AMCHHUIUIMHA «DHIIKa»
$opMEpYeT Y CTYACHTOB MONIMHHO HAaydHOE MHpPOBO33peHue. (H3MKa SABIIETCS OCHOBOMN
YUEHHS 0 MAaTEPUANBEHOM MUPE U pellaeT NpobIIeMBI 3TOr0 MUpA.

Wsydgenne ¢uzukn B  npodeccHOHATHHBIX  O0Opa3sOBATENBHEIX  OPraHM3alHsaX,
PEANM3YIOIIAX 0Opa30BaTeNbHYIO I[IPOTpaMMy CpefHero obmiero ofpaszoBaHuMs B Upemesax
oceocrug OITOII CIIO Ha 6ase ocHOBHOro odinero obpasoBaHHs, UMEET CBOH OCOOCHHOCTH B
3aBHCHMOCTH OT Ipoduwig mpodeccuoHaATbHOro o0pazoBaHus. JT0 BBIPAKAESTCA B COAEPKAHHU
00yuenns, KOMMIECTBE YACOB, BEIICIAEMEIX HAa H3YIEHHE OTACHBHEIX TEM IPOTPAMMEI, TIyOuHe
HX OCBOEHMA CTYJAEHTaMH, 00heMe U XapakTepe MpaKTHYSCKHX 3aHATHH, BHAAX BHEAYIUTOPHOM
CaMOCTOSTENBHON paboThH CTYISHTOB.

[Ipu ocoenun coeummaneHEocTedl CIIO TexHmEYeckoro mpodumi npodeccHOHAIBHOTO
oOpasopanuss (H3WKA M3ydaeTca YrayOneHHO, Kak mnpodunbHas yueOHas AMCIMINIMHA,
YVOUTBIBAIOIOAs creumpuKy OcRawWBaeMBIX cHenpampHOocTedl. B comepwkanuu  yuebHO#H
AMCUMINIMHEI [0 (U3HKe IPH IOATOTOBKE CHENHANBHOCTAM TEXHHYECKOTO Mpoduisa
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npodeccHonansrore  00pasoBaHMs — NpodMIBHON  COCTAaBIAOINEH — ABASETCS  pasdel
«INMEKTPOAUHAMIKAEY, TAK KAK OONBIIMHCTBO Mpod)eccHil W CIEHUATRHOCTEH, OTHOCSIIUXCS K
3TOMY NPOGIITIO, CBA3aHBI C NEKTPOTEXHUKOH B 3IIEKTPOHUKOMA,

Teopernueckue crenenus o (hU3UKE NOMONHAOTCS JEMOHCTPANUSME 1 1a00paTOpHEIME
paboramu. M3yuerue odmeobpazopaTenbHol yueOHOM TUCIHILIHE «Du3nKay 3aBepruacTces
MO/IBEACHUEM UTOTOB B hOopMe SK3aMeHa B paMKax MPOMEKYTOYHOH aTTECTAIMH CTYICHTOR B
mponecee ocsoeHus OI10I1 CIIO ¢ nomryyenneM cpennero obimero obpazopanus (IITIICC3).

1.2 Mecto yuefHoii AHCIHIIMHBI B Y4e0HOM ILIaHE

YyebHag ucHMIIIMHA «@u3KKa» geiseTcs npodunenol  0GmeobpazoBaTenpHOM
yaeOnol quctummHoM, u3 obasaTensHOM npeaMeTHOR obnacTH «EctecTBeHHbie Haykuy G OC
cpeqHero obimero oOpasoBaHus AT BCEX CENUANBHOCTER TEXHUYECKOTO NPOGMHMIIL K H3YIACTCS
B obmeobpazopaTensHoM nukie ydebHoro mnana OIIOII CIIO ma Gase ocHOBHOTO 0O0IHETO
00pa3oBaHus ¢ IOIYYEHHEM cpenHero ofiero oGpazoBalus.



1.3 Pe3yabTarhbl 0OcBOCHHS Y4eOHOH JHCIHIIMHLI

Tabmuua 1.3.1 - opMbI # METOIEL KOHTPOIS U OIEHKH PE3yILTaTOB OCBOCHUA YIeOHOH AHCIUIUIMHEL «DH3INKay

PesyabTaTnl

OcHOBHEIE TIOKA3ATENH OLEHKH pelyasLTaTa

DopMbI M METONLI KOHTPOIS H
OIEHKH

JIHYHOCTHEIE PE3VIIETATD]

— UYRCTBO FOPAOCTH H YEAXEHHA K HCTOPHH M AOCTHXEHMWAM
OTEYECTBEHHOM  du3mieckodl  Haykw; (QUIMYECKM TIpamMoTHOS
noeefienne B NPOQECCHOHANBLHON AEATENBHOCTE M B OHITY OpH
obpaileHUn ¢ TpubopaMy U YCTPOHCTEAMA;

= [POABNECHUE IPAXKIAHCTRCHHOCTH, NATPHOTH3MA, - 3HAHHE HCTOPHH
CBOCH CTPaHbl, OOCTIKCHHI OTEUECTBEHHBIX YYEHBIX;- coDNMIOASHHE
npasun 6ezonacHoro ofpalleHua ¢ NpudopaMn 1 ycTpofcTeamMu

HuTepnperauus pesynsTaToB
KabroneHNE 33 HEATENLHOCTRIO
obyuarolleroca B Npoliecce OCBOCHHA
ofpazoBaTensHO NporpaMMb!

~ TOTOBHOCTh K MPONOIKEGHHK0 OOpa3oBaHHA M [OBBIIIEHHA
KBaNEGHMKELMH B M30paHHoH mpodeccHOHANbHON AEATENBHOCTH W
0OBEKTHBHOS OCO3HAHUE POAH HUINUCCKUX KOMICTCHUMH B 3TOM;

— YMEHHME CaMOCTOATeALHO AOORIRATE HOBRIE A cedn
duzHvecKre IHAHNA, HCMONL3YA A 3TOI0 JOCTYNHLIE MCTOMHHKH
HH(OPMALHU;

~ YMEHHe BHICTPAUBATh KOHCTPYKTHEHLIE B32HMOOTHOLIEHHS B
KOMAaH[IE¢ N0 PEIIEHII0 00WMX 38134,

— NpoABnEHHEe AKTHBHOH MU3HEHHOHU No3MIuMn;- AeMOHCTPAOKWA
TOTOBHOCTH K CAMOCTOATEIILHOIM, TBO]J‘ICGKOﬁ JeATCIIBHOCTH -
CO3HATCNHOE OTHOIUSHHE K MPOAOIKCHHED OﬁpﬂBOBaHHH

Harepmperanus pesynsraTos
HabmomeHrH 38 JeATenbHOCTERIO
oﬁyqaiomemcsi B pONESCCe OCBOCHHA
clpaszosarensHOM NpOrpaMMmEel

— YyMEHHe YIpaBNATH CBOeli TO3HABATENBHGH HNEATENEHOCTHIQ,
NPOBOENTE CAMOOLIEHKY YPOBHS COOCTBEHHOTO MHTEUIEKTYANLHOPO
pasBUHTHS,

—  yMeHHe HCIOIL30BATH MOCTIDKEHHS coBpemMeHnol dimvecko
HAayKH M OH3HYECKHX TEXHONOTHH IR MOBBIILEHHA COBCTBEHHOTO
HHTEIUICKTYANLHOrO pasBuTHA B BpibpaHHO# mNpodeccHoHanbHOK
HCATENLHOCTH;

—  AEMOHCTPalMA CHOPMHUPOBAHHOCTH MHPOBO33PEHHS, OTBEYAKILIETO
COBPEMEHHBIM PEANTHAM;~ JEMOHCTPALIMA HHTEPECA K AOCTUKEHUAM
du3zMuecKoit HayKu

Hurepapetanus pe3ylbTATOB
HabmDAeHAH 3a AEATENBHOCTEIO
ofydalolierocs B Npoliecce OCBOEHHA
o6pa3eBaTenbHOMN POrpaMMEL

METANPEAMETHBIE PE3YILTATE]

—  HCHONIb30BAHHE PAMTHYHBIX BHAOB MO3HABATEILHOH
OEATENbHOCTH ANA  pelueHus (PH3MYECKHX 3a1a4, OpHMEHEeHHE
OCHOBHEIX METONOB no3aaHut (Habniogenns, OIUCaRNus, M3MEPEHNA,
IKCIEPHMENTA) JIJI W3YYEHHA PASNMYHLIX CTOPOH OKpyKaoue
DeRCTRUTENLHOCTH, HCNONL30BAHUE OCHOBHBIX HMHTEJIEKTYAILHBIX
oIepalMii: TOCTAHOBKH 3aJauH, HOpMYIHPOBAHKA CHIIOTES, GHAIH3A
H CHHTE3a, CpaBHeHMA, ODOOLUEHHA, CHCTEMATH3ALMY, BHIABICHHA
NPHMUHHO-CHEACTBEHHEIX CBA3EH, NOHCKa AHATIOTOB,

— jemoHcTpalus cnocodHocTel k yueGHO-HcCne I0BATENbCKOH 1
HpOCKTHOﬁ AEATCIBHQCTH;

— HCIIONB30BAHHUE PAZNHMHBIX METOI0B PEINSHHN NPAKTHMECKHX 3a1a4,

— HCIIOIIb30BAHHE PA3NIMYHBIX PECYDPCOB AN NOCTHHEHUA
NOCTABNIEHHBIX Lgnei

JlaGoparopHO-NpakTHMEeCKHE 3aHATHA
CeMuHaps

Vuebro-npaktuseckne KondepeHUuH
Koukypes

OnuMnuansl




dopMynuposaHis BHBOAOB I W3YYCHHUA PAMIKYHLIX CTOPOH
¢ravueckrx  00beKTOB, ABAEHHH H NPOLECCOB, ¢  KOTOPHIMH
BOZHHKACT HeOGXOIlPIMOCTI: CTAKHBATLCA B npo(beccnommr:ﬂoﬁ

chepe;

— yYMEHWE TEeHEPUPOBATH MAGH W
HeoOxoguMmeie AN HX peamizalyi;

~  YMEHME HCNONBICRATh PA3IMUHbE UCTOUHUKM JUiA IOTYUSHHA
pu3pdeckol  WHGOPMaLBKM, OLEHWBATL €€ MOCTOBEPHOCThL AN
JAOCTHMEHHA XOpOILUX Pe3yibTaToB B Npodeccuonanskoi chepe;

— YMeHHE aHAIW3UPOBATE M NPEACTABLATE HHPOpMAUMIO B
PaIMYHLIX BHAAX,

— ymMeHHe OyGIHYHO RpEACTaBASTE PesyNhTaThl COBCTREHHOTD
WCCNEAOBaHWA, BECTH AMCKYCCHH, AOCTYNHO M rpaMOTHO coderas
cozepikanue W QopMBl MpeacTaBnaeMoi UHbOPMaLHK

QNpEAeNaTe CPEACTEa,

— NpOBEOCHHE CAMOCTOATENLHONO noucka Pusnueckoi nudopmMary c
HCHIONB30BAHUEM PA3IHIHBIX HCTOYHHKOB (HAYUHO-TIOMYNAPHBIX
W3aHUI, KOMIBIOTEPHEIX §a3 NAHHBIX, pecypcos MHTepreTa);

—  HCTIOIB30BAHHE KOMIBIOTEPHLIX TeXHONMOrMH A 00paboTky U
nepezaun GH3NYecKol HHGOPMALHY H &€ NPEACTABNEHUA B PA3TUMHLIX
hopmax;

— KPHTHYECKAR OIEHKA JOCTOBCPHOCTH (HIMISCKOH HHbOPMAIIHH,
TOCTYNAIOIIER U3 PASHBIX HCTOYHHKOE;

— NeMOHCTPAlUA CMOCOBHOCTH CAMOCTOATENSHO HEMONAB3IOBATS
HeoOXO0AUMY10 HHOPMALIHIO IS BHIONHEHHA [TOCTABICHHBIX YIe0HbIX
3a1a9;

—  cobmoIeHHE TEXHUKH HE30MacHOCTH, THIMEHDL,
pecypeocbepexerus, NPABOBEIX U ITHUECKUX HOPM, HOpM
HHGOPMALHOHHOH HE30NACHOCTH

IMogroToska pedeparos, NOKNALI0B,
KYPCOBOE MPOEKTHPOBAHKE,
HCTIONL3OBAHHE BNEKTPOHHBIX
HCTOMHHKOR,

HabnroaeHue 33 HARLIKAMY PaboTHL B
rnoGanbHbIX, KOPIOPATHBHEIX 1
JOKaNbHEIX HHGOPMAIMOHHBIX CETAX.

npeimMeTHLIe Pe3YILTATRL

—  ctopMHPOBAHHOCTDL NPEACTARNEHUA O POIK M MeCTe QUINKH B
COBPEMEHHOH HAyuHOH XapTHHE MHpPa; noHuMauue QuIHYeckoii
cyuiHocTH Habmojxaemeix o Beenenwolt aenenuf, pomu gusnku v
diopMupoBaHKK  kpyrosopa M QYHKIUOHANLHOH TIPaMOTHOCTH
YeNoBeka ANA PelueHHA NpaKkTHIECKHX 3aa4,

— BHAASHHE OCHOBONOJIATAIOMMMH (HUIWYECKUMH MOHATHAMH,
JAKOHOMEPHOCTAMEH,  3aKOHAMW H  TEOpHAMM;  YBEPCHHOE
HCROAb30BaHHE (u3Edeckol TepMHEEONOTHH M CUMBONIMKY;

— 3HAHHMe CMBICHA TIOHATHI: tbmsur{ecme ABIEHKS, THNOTE3a, 3aKOoH,
TEOPUA, BEUIECTEO, BIAMMOACHCTBHE, INEKTPOMArHHTHOS NONE, BOAHA,
doToR, aroM, ATOMHOE HAPO, WOHWIMPYIOIIME WIMYYEHUs, ILAaHeTa,
3Be3/ia, ranaktTuka, Beenennas;

— 3HAHHE CMEICIIA IbHBI-FIeCKHX BEIHYMH: CKOpPOCTh, YCKOPESHHE, MAcCCa,
CHIIa, HMITYNLC, paboTa, MeXaHHueCKas IHEPT I, BHYTPEHHAS SHEPTHA,
abcoMOTHAR TEMOEPaTypa, CPEAHAN KHHETHUECKAA IHEPFUs HaCTUI]
BEMIECTEA, KOJIFIECTBO TEIUIOTHL, JMEMEHTaPHEIH INeKTPIRICCKUI 3apan;

— 3HAHWE CMLICNA l:l]H3H‘-[€CKHX FAKOHOB KIACCHYSCKOH MEXAHHKH,
BCEMHPHOFO TITOTEHHA, COXpaHeHHR SHEPTHH, HMIIYLCa K
IMEKTPHRUECKONO 3apaid, TEPMOAHHAMUKKH, JNEKTPOMATHATHOH WH LY KLKH,
dboTtoadbexta

OnepaTHBHbIA KOHTPOL: TPOCMOTpP H
00CyHIEHUE NOKNALOE, pehepaTos;
NPOBEPKA W OLIEHKA Npe3eHTauui




— BIAJEHWE OCHOBHEIMH  METONAMH
MHCHIOALIYEMBIMA B du3HKe:
WIMEPeHHEM, SKCIEPUMEHTOM;

— ymeHRnA o0pabaTslBaTh pe3y/ILTaThl H3MEPeHUH, 0OHAPYKUBATL
3aBUCHMOCTE  MeXAy (UIWUECKUMH BENUYHHAMY, OOBACHATH
ROTYYeHHBIE PE3YNIBTATHI H OENATE BRIBOIE];

—  chOpMMPOBAHHOCTE YMEHHA pellaTs Qr3vdeckUe 3aiau;

HAYYHOEO
HabmogeHHeEM,

TO3HAHNA,
ONMHCAHHEM,

YMCHHE JICNATEL BbIBOALI Ha OCHOES 3KCNIEPHMCHTANIEHEIX JAHHBIX,

—  YMEHME OMPEHSAATE XapakTep (HIUYECKOTO NPOIeSca o rpaduKy,
Tabnuue, dopmyne;

—  YMEHHEe H3IMEepATh Ppafl PHINYECKHX BEXMMUH, TIPEACTARIAL
pe3ybTaTh H3MEPEHHH C YHETOM MX TIOTPEIHOCTEH;

— IPUMEHNTE NOJIyYeHHEIE 3HAHRA AT PelleHus (U3IecKuX 32034

OnepaTHBHEIN KOHTPOIB!

B YCTHOH HIIH MECEMEHHOI (opMe;
TECTHPOBAHHE, NPOCMOTP H OLIEHKA
OTYETOB I10 IafopaTopHEIM paboTam
PybeucHpIli KOHTPOE:

MHCBMEHHAR KOHTpoNbHasA pabora;
KoMOHHIpOBaHHBIH OIpoC

—  ¢hOPMHPOBAHHOCTL YMEHHA IPHMEHATh TIOMYUICHHBIC 3HAHMA
ang o0OBACHEHMA YCNOBHIT NPOTEKAaHMA (HIMECKHX SABICHHA B
npupoae, npodeccHoHATLHON cdhepe u ANA NPHEATHA NPAKTHUECKUX
pellieHHi B NOBCEJHEBHOMH KH3HH;

— cOpMHPOBAaHEOCTE COGCTBCHHON MO3WLIMK MO OTHOWCHHIO K
duzuueckol UHbopMalUy, HONYIaeMoi U3 PA3HBIX HCTOYHHKOB

yYMeHHE PHABOAUTE IIPHMEPE! NIPAKTHEECKOr0 HCIIONB30BaHMA
$u3MUeCKnX 3HAHMI 3aKOHOB MEXAaHMKH, TEPMOIHMHAMHKH H
ANEKTPOAUHAMMKH B IHEPTETHKE; PANIHUHLIX BUAOB IMEKTPOMATHHUTHEIX
M3MYyYEHHHA A pa3BUTUA pafHe H TEISKOMMYHHKAIMHA, KBAHTOBOH
G1U3MKY B CO3NANRY ANEPHOH SHEPTETUKY, TA3ePOB; NPUMEHATE
TOTYIEHHBIC 3HAHHA JUIS PEIICHUST (PU3RUECKUX 32184

OnepaTHBHEIH KOHTPONE!
NpOCMOTP H 00CYKISHUES HOKIALOB,
pe(epaTtor; MpoEepka U OLIEHKA
NpE3CHTALM




B pesynstare ocBoeHus y4ueOHOM JuCHMIIMHEL «ODusukay y o0ydarolmxces
dopmupyrorcs obinpe KOMIETeHITUN:

Tabarama 1.3.2 — OOmue KOMIETCHITHI
cneruansaocTs 21.02.05 «3eMenbHO-UMYIIECTBEHHBIE OTHOIICHHUA», IIPHKA3 00 YTBEPKACHHH
®I'OC CITO ot 12.05.2014r. No 486 ¢ u3MeHeHUIME U ponosiEeHusaMu ot 14.09.2016r.

Koa HanmeHoBaHHe pe3y/LTaTa 00YYEHUR

QK ot IToHHAMATE CYLIHOCTE H COLMANLHYIO 3HAYMMOCTE cBOeil Dynymei mpodieccu, MPosABIATE K Hel
YCTONHUHERIA MHTEPEC.

0K 02 AHaNH3MPOBATE COLHANBHO-IKOHOMHYECKHE M NOJUTHYECKME NpoONeMbi H DPOLECCH,
HCIINIb30BATh  METOABl  IYMAaHHTaPHO-COLMOJIOTHYECKHX HAYK B Pa3MdHBIX  BHAAX
npodieccHOHANLHOH H COUNANBHON HEATEIBHOCTH.

OK 03 OpraHM30BBIBATE CBOK) COBCTBEHHYH) AEATENLHOCTB, ONPEENATE METOARl M CIOCOOR
BBIIONHEHHA POdECCHOHANBHBIX 33124, OUEHKRATE WX 3(dEKTMBHOCTE U KAYECTRO.

OK 04 Pemars npoGiemMsl, OLUEHHUBATEL PHCKH W IPHHHMATD PEIICHUA 8 HECTAHAAPTHBIX CUTYALMIX.

OK 03 OCylIecTBAATE NMOUCK, AHANH3 M ONSHKY HHGOPMALMH, He0OXOAWMON IS [OOCTAHOBKM M

pelweHus npodeccHOHANLHEIX 33aY, TPO{EcCHOHANEHOIO H SIMYHOCTHOTO PA3BHTHA.

OK 06 PaGoTaTh B KOJUIEKTHBE M KOMaHAS, 00eCIedHBATL e¢ CIUIOUeHHE, 3PdexTHRHO obmaTees ¢
KOJUTEraMH, PYKOBOJICTBOM, NOTPEGUTEIAMA.

OK 07 CaMocToATeNbHO  OOpeaendath 3anadd npodecCHOHANBHOIO H JIHMHOCTHOTO  pa3BUTHA,
3aHUMAThCA CaM00Bpa3oBaHHEM, OCO3HAHHO [UIAHKPOBATE TIOBBIIICHHE KBANHGbUKAIHL

OK 08 CTaBUTb UM, MOTHBHPOBATE  OEATEJIBHOCTh  [OJYHHEHHBIX, OpT4HM3OBBIBATE W
KOHTPOJIKPOBATE UX PaboTy ¢ NpHHATHEM Ha cefd OTBETCTBEHHOCTH 3a Pe3y/ILTAT BRITIOHEHHA
3a0aHHI.

QK 0% BBITH FOTOBBIM K CMEHE TEXHONOTHH B ripodeccHOHANBHOH AEITETEHOCTH.

OK 1¢ QcozxapaTh M NPHUHMMATE  OTBETCTBEHHOCTE 38  SKONOrMMECKAC  [OCIEACTBHA

npodeccHoHaNEHOR ASATENBHOCTH, COBIIOAATE PErNaMeHThl O IKOIOrMUECKOi BE30MacHOCTH U
NPHHLUMNE]  PAaLMOHANBHOTO  MPHPOAONONDIOBAHKMA, BHOHpaTh CHOCOOBI  TIOBHINTEHHA
IKOMOTHIECKOH Ge30nacHoCTH rrpotbeccnox{anb!{oﬁ OeATSNIbHOCTH OpPraHu3aIHuN.

OK 11 Hcnons3oBaTh MPHHLKIE COLMATLHOIC APTHEPCTBA B PEYNIHPOBAHHH COLMAIBHO-TPYAOBRIX
OTHOIMEHHH B MOAPA3ACTICHHH, OPraHH3ALIAHN.

OK 12 Hcnonb3oeaTe pesyfbTaTel HAyUHBIX HCCIENOBaHME B npodeccuoHanbHOH JeATENLHOCTH,
YYACTBOBAT B [POBEAECHMM M OpPraHW3allH HaydHHEX WCCIENORAHHA NOX PYKOBOACTEOM,
ApPOBOAYTE M  OPraHM3OBBIBATE JIOKANBHBIE  HAYWHEIE MCCAeAoBaHMs B obnacTn
npodecCHOHATLHON NeATeIbHOCTH.

0K 13 CobneoaTh TpaBuna TeXHWUKHM Ge30MacHOCTH, HECTH OTBETCTBEHHOCTL 33 OPraHH3ALRHO
MeponpHATHH 10 obecneueH o De30MacHoCTH TPy Ra.

Konrtpons H OLEHKA pe3yJibTaTOB OCBOCHUS IHCLUUILIMHELI «DH3HKa» OCYHIECTBIACTCS
penogaBarelieM B IPOLIECCE POREAEHMS TECTHPORAHAY, a TAKXE BBRITOIHEHHUS 00yYarOIUMUCS
naGopaTopHRIX, TPAaKTHYECKMX H  CaMOCTOATENBHBIX paboT, TBROpUEeCKMX  3anaHui,
AHIMBARYANBHEIX 3a0aHuH, Hanucagus pedepara, MOAroTOBKH HHGOPMALHOHHEIX COOOMEHM,
B TOM YHCJE BEITONHEHHBIX C MOMOIMBIO MYJbTHMCINHHON KOMIBIOTepHOH mporpaMMel Power

Point.
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@®opMEBI X METOIE!L KOHTPOIA H OLICHKH pPe3yNbTaToB 00y94eHHUs HO3BOIAIOT IPOBEPATE ¥
00yJaIOIIKXCA HE TONBKO CQOPMHMPOBAHHOCTH IIPEAMETHBIX pPEe3yNBTaTOR, HO H Pa3BUTHE

JTHIHOCTHEIX H METANREAMETHRIX PE3YIBTATOR OGYHGHPISI.

Tabnuma 1.3.3 - KoHTpons 1 O1ieHKa pe3ynbETaTOR OCBOSHHS yueOHOH THCIMIUHEE] «Du3nka»

coenuanbaocts 21.02.05 «3eMenpHO-MMYIIECTBEHHbBIE OTHOLIGHU», IPHKA3 00 YTBEpKICHUN
®I'OC CIIO ot 12.05.2014r. No 486 ¢ m3MeHeHnAMH 1 JononHeHusME 0T 14.09.2016r.

PesyneTaTst 06yueHUA
{OCBOSHHRIE YMEHHs, YCBOCHHEIE

Koabt fopmupyeMbix
ODLIKX KOoMeTe Hikii

DopMBL 1 METOIBI KOHTPONA # OLSHKH
PE3YILTATOB 00yUeHHUA

3HAHHA)

3name

CMBIC/ MOHATHIA: duzeckee OKI1-6,9 TexymEi KoHTpoNlb B (hOpMe TECTHPOBRHMIA,

ABJICHHE, THNOTE3a, 3AKOH, TEOpHI, HHAWBHUIYANBLHOTO YCTHOCO ofpoca,

BEIIECTBO, B3aUMOfeHCTBEE, BBLIOIHEHHA TBOPYECKUX 3a/a2HHI,

3JIeKTPOMArHHUTHOE  NOJe,  BOJHA, N1a00paTOPHBIX H CAMOCTOATENIBHEIX paboT.

(oToH, aToM, aTOMHOE RApO,

UOHU3MPYIOITHE H3My4YCHRA, IUTAHETA,

3Be3Na, ranaKTHKa, BecenedHas,

CMBECT puzAvecKAX BEJHYHH: OKI1-6,9 Texywuit kKoOHTpONE B (GOPME TECTHPOBAHHA,

CKOPOCTh, YCKOPEHHE, Maccd, CHITA, UM- HHAHBHIYANBLHOTO YCTHOFO ompoca,

mynse, paboTa, MEXaHHIECKAA SHEPTHA, BRITQIHEHUT TBOPYECKHX 3a/aHui,

BHYTPEHHAA  OSHeprus, abCoMioTHaA nab0opaTOpHLIX H CaMOCTOATENLHLIX paboT.

TEMIIEPATYPA, CpEOHAL KHHETHYEecKas

SHEPrHs YACTHI[ BEIIECTBA, KOMMMECTBO

TEIUIOTHI, INMEMEHTAPHBIH

3MEKTpHUYECKHH 3apal, HAMPIKEHHOCTh

AMEKTPUHECKOTO [IOMIA, IEKTPHUCCKAs

eMKOCTD, NeKTpHYecKHit TOK,

IVIOTHOCTB  TOKA, 3AEKTPOABMKYLIAA

cHna, MOTEHUHA, HANPAKEHHE,

RHIYKLIA MAarHMTHOro fons,

MAarHHTHBIH [OTOK, HHIYKTHBHOCTE,

NOKA3ATENs NPESOMAESHHUA CPEJIBT,

eMbIca pHIMEeCKHX FAKOHOB OK1-6,9 Tekymut koeTpons B (opMe TECTHPOBAHNSA,

KIACCHUECKOH MeXaHHKH, BCEMMPHOTO HHAWBUAYANEHOIO YCTHOTO onpoca,

TATOTCHUA,  COXPAHEHWA  JHEPIumy, BBITIOITHEHEHA TBOPHECKHX 3ajaHHMH,

HMIDYIbCA M 3NCKTPHYECKOro 3apaia, nabopaTOpHBIX M CAMOCTOATEABHBIX paboT,

TEpMOAUHAMMKH,  3JEKTPOMAarHMTHOH 3a1HTE] pedeparos H NOJIFOTOBKH

WHIYKIUH, tdororddexra; Hpe3eHTauu,

NPeJIOMIEHHSA W OTpaKeHHA CBETa

EKAAN POCCHCKHX H 3apy0ekHBIX OKi1-13 Tekymuit koHTponb B (opMe TeCTUPOBAHMNA,

yueHBIX, OKa3aBWHX  HauOOMbIIES HHAWBUIYANBHOTO YCTHOr'o olpoca,

BIIMSIHHE HA Pa3BHUTHE QHU3UKH. BHITIOTHEHHA TBOPMECKHX 3aXaHuii,
na0opaTopHBIX M CAMOCTOATENBHBIX  pabor,
3alHTHI pedepartos E MOATOTOBKH
npe3eHTanuH.

Yaeme:
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OOHCBIBATL H 00BLACHATH OK1-6,9 Tekymmuil KOHTPOAL B (OpME TCCTHPOBAHHSA,

fHIMYecKHe ABJCHHR H CBoOlicTBa UHAWBHIYANBHOTO YCTHOTO onpoca,

TeA: JBIKeHUE HeDECHBIX Tenl H EBITIOTHEH EE TBOPUECKHX 3a1aHHH,

HCKYCCTBEHHBIX  CIYTHHKOR  3eMily; JabopaTopHEIX ¥ CAMOCTOATENBHBIX padoT,

cBoOiiCTBA Ta30B, MHAKOCTEH H TBEpABIX

TEN; 3NEKTPOMATHUTHYID HHIYKUHIO,

pacIpocTpaHEHHE  3AEKTPOMATHHUTHBIX

BOJNH; BOJHOBbIE CBOHCTBA  CBeTa;

MaMyueHHe M [ORIOLUEHHE  CBeTd

atoMoM; otoadipexT;

OTJIHYATE TUIOTE3Bl OT  HAYUHBIX OK1-6,9 Texymuit kosTpoiis B QopMe TECTHPOBAHHA,

TeOpHi; HHIHBUTYANLHOTO YCTHOTO onpoca,
BEITIOMHEHHA TBOPUECKHX 3anaHHi,
JafopaTopHEIX W CAMOCTOSTENBHBIX  paboT,
SAMUTHI pedepator U [OATOTOBKH
Npe3eHTAIHH.

NenaTh BHIBOABI HA  OCHOBE OK1-6,9 Texymuii koHTpolb B (opMe  BhINOIIHEHHS

3KCTEepHMEHTANBHEIX BHHBIX; 71ab0paTOPHBIX M CaMOCTOATENBHBIX pafoT.

NPHBOARTE pHMeEphI, OKi-6,9 Texywuit KCHTPOIb B dopme

noKassIBaolye, 9To: HaGmioAeHUA U MHIMBHIYANBHOIO YCTHOTO H ITHCBMEHHOIQ

IKCOEPUMEHT SABIAIOTCA OCHOBOIM 07 Onpoca, 3alUTEl pedeparTcB K IOATOTORKH

BLUIBHDKGHMS THIOTE3 ©  TEOpHIL, Tpe3eaTaUmH.

NO3EOMIOT  NIPOBEPUTh  MCTHHHOCTh

TEOPETHYECKMX BBIBOAOB; Gu3Hveckasn

TCOpUA €T BO3MOXHOCTL OOBACHATH

M3BECTHBIE  ABJASHHUA  TPHPOAW M

Hayunble (akTsl, NPEACKA3EIBATE €INE

HEM3BECTHEIE SIBNCHMA;

NPHBOIHTE OpHMEphI OK1-7,9 Tekyliuil KOHTPOMEL B GOPME TCCTHPOBAHHA,

NPAKTHECKOT0 HCNOIL30BAHMA HEHTHBHIYaNEHOTO YCTHOTO onpoca,

pr3ugeckux  3naHnk: 38KOHOB BEITIOTHEH A TBOPUECKHX 3ajaHuit,

MCXaHUKH, TEPMOAHHAMBKH H nabopaTopHEIX M caMOCTOATENbHBIX pabor,

JMEKTPOIOMHAMHKE B JHEPIETHKE; 38 ThI pedeparon u NOJTOTOBKH

PasfNMuHBIX BHIOB INEKFPOMATHHUTHLIX npeseHTalHi.

VBIYYCHRH MM DPAa3BUIHA pajHo o

TENEKOMMYHHKALIMH, KBAHTOBOH

duzMkH B CcO3NaHHH  AAepHOR

JHEPTETHKY, JIA3EPOB;

NPHMEHATL MOJIY4YeHHBIE 3HAHASA LIA OK1-7,9 Texymuit kourponb B QopMe TECTHPOBAHUN,

pemeHNs (HUIHUCSCKIX 3a1a4; UHIHBHIYaABHOFC  IHMCBMEHHOLO  ONpOCa,
BhITIOTHEHUA J1abopaTopHBIX u
CaMQCTOATENBHEIX paboT.

ONpeJeIATh XapakTep (Quanueckoro OKl1-6,9 Texywuil kOHTPOIE B (OpME TECTHPOBAHMS,

mpotiecca mo rpadmky, Tabamue, HHAMBUIYANRLHOIO YCTHOIO H IHCBMEHHCTO

dopmyne; Ompoca,  BREINOAHEHHA  JiabopaTopHBIX |
CaMOCTOATENLHEIX paboT.

HIMEpPATE P EH3MIECKUX BETUYHH, OKI1-6,9 Texymuit koHTpons B (dopme TaGOpATOPHLIX

ApencTaBRaa pPe3yJbTaTHl M3IMEPEHHIH ¢ paboT.

_Y4ETOM HX NOTPELIHOCTEH,

HCOMIB30BATH OpHODpeTEHHBIE OK1-13 Tekywuit koHTpoNb B GOpPME TECTHPOBAHHA,

IHAHHA H YMEeHH B NPAKTHYECKOH
JeTEIbLHOCTH H  NOBCEHHeBHOH
IKHIHH:

piors | ofeceqeHns De30nacHOCTH
EM3NEASATENLHOCTH B apoLgcce
HCHOIB30BAHHA TPaHCTMOPTHRIX
CpeacTR, OBITOBEIX 3IeKTpoNpHOOPOB,
CpeacTs paauo- u
TENEKOMM Y HHKALIHOHHOM CBA3H,

OLCHKH BAMAHUA HA OPraHH3M HelloBeKa

HHAUBHIYANLHOIO YCTHOFO H [HCEMEHHOEO
onpoca, 3aliuTsl pedeparos H  (CANOTOBKH
Ipe3eHTalmi.
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W JpyrHe OpraHH3MBl  3arpa3HeHuHsa
OKpyRaAOIIEH Cpefis!;

paUMOHANIBHOrO NPHPOZONONE30BAHHA
H 3aIMTHL OKPYXAFpel cpefkL

13




1.4 Copep:xaHue yueGHOH THCUHILTHHBI

Beenenue

Pusnka -— yHrIaMeHTaIbHAA HayKa O IPHPOJE.

EcTecTBEHHO - HAYYHBIH METOJ MO3HAHKS, €70 BO3MOKHOCTH H I'PAHHIBI IPHMEHUMOCTH,
DKCTIepUMeHT H TEOpH B TIpoIiecce MO3HaHKs nprpoasl. MogennpoBanue GpU3HUECKUX SBICHUR
H npoueccoB. Pole 3KCIEpUMEHTa M TEOPHMM B IIpoIecce IO3HAHMA IIPUpOAsL. Dusnueckas
BEeIIMYHMHA. [lorpeimHocTy u3MepeHuH u3nueckux BenwdmH. DH3udeckre 3aKOHBL I paHMIEL
OPHMEHEMOCTH (u3nueckuX 3akoHOB. IloHatne o ¢usmueckodi kapTuHe MHpa. 3HaYeHHE
¢u3uxu npu oceoeHuu npodeccuii CITO u cnenwansnocteit CII0.

1. Mexanuka

KunemaTtuka. Mexauuueckoe gpmxenne. Ilepememesue. Ilyrs.  CkopocTs.
PaBHOMepHOE IpsAMOIMEHEHHOE IBMXKeHMe. Yckopenue, PapHomepeMeHHOE MIPIMONMHENRHOE
nemwkenne. CBoGoxnoe mafgexue. JIpmkeHne Tena, OpOMIEHHOTO IOA YITIOM K COPH30HTY,
PagHOMepHOE ABHKEHHE 110 OKPYKHOCTH.

3akonsl Mexannxn Heiorona. Ileperifi 3akoE Hetotona. Cuna. Macca. UMnynec.
Bropoii 3axon Heiotona, OcHOBHOM 3aK0H KIacCH4YeCkOod IMHAaMHKH. TpeTnii 3akoH HeroToHA.
3aKOH BCEMMPHOTO TArOTeHUA. ['paBuTammoHHoe mone. Cuna Tmxkectn. Bec. CrocoGb
m3Mepenyst Macesl Ten. CHIIBI B MEXAHUKE.

3akoHLI cOXpaHEHHS B MeXaHmKe., 3aKOH cOXpaHeHMS wuMmynbca. PeaxTuproe
apmkeHne. Pabora cuiel. PaGora moTeHIuansHeX Cwil. MomHocTe. 3Heprud. KuHeTHUeckas
sHeprud. [loTeHumansHas SHEpPIus. 3aKOH COXpPAHEHHUS MeXaHwdecKoi sHeprud. [IpuMenerue
38KOHOB COXPAHEHHS.

Hemoncmpayun
3aBHCHMOCTD TPAEKTOPHH OT BBIOOpa CHCTEMBI OTCUCTR.

Buab MexaHUgeCKOTO ABMKCHHUA.

3aBHCHMOCTE YCKOPEHMS Tesla 0T €0 Macchl H CHIIBL, AeHcTBYIONIeH Ha Teo.
Cnoxenue cuiL

PaBeHCTBO M IPOTHROIMTONOKHOCTE HAIPABICHHS CHII JeUCTBYS M TIPOTHBOICHCTBHSL,
3aBHCHMOCTE CHIBI YIPYTocTH OT jiedhopmariuy,

Cuitel TpeHus.

Herecomocts.

PeakTHRHOE IBHKEHHE.

[Tepexoa moTeHUMANEHON SHEPrUH B KUHETHYCCKYIO H 00paTHoO.

Jabopamopnuie pabomol
Wccnemopanne IBHKEHEA Tea NoJ AeHCTBHEM TOCTOSHHOMN CHIIBL

M3yueHne 2aKoHa COXPaHEHHA UMITYIbCa.
Coxpasenne MeXaHHYeCKOH JHEPIHH TP ABMXKCHHH TeNa [MOJ ACHCTBAEM CHJI TAKECTH U

YIPYTOCTH.
Cpasrenue paGoTHI CHIIBI C H3MEHEHHEM KHHETHYECKOH JHEPIUH Tea.

HayueHne 3aK0HOB COXpaHEeHHs Ha IPEMEPE yapa apoB i GalmHcTHYECKOr0 MASTHIKA.
Hayuenue ocobeHmocTel Cutbl TpeHUS (CKOIEKCHIS).

2. OcHOBBI MOJEKYISIPHOH (PUIHKH ¥ TEPMOIAHAMHKH

OcHoBbl MOJIEKYJIAPHO-KHHeTHHecKoil Teopuu. MHpeannupiii raz. OcHoBHEIE
TIOJIOKEHHA MONCKYIAPHO-KHHETHYECKOH Teopuu. Pasmeps: W Macca MOJNEKydl M aTOMOB.
BpoyHobckoe apiwkenue. Tuddysus. CHNB M 3HEPTUS MEKMONEKYIAPHOrO B3aHMOAEHCTBHS.
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Crpoerne ra3oo0pasHBIX, JXKAAKWX H TBepABIX Tesl. CKOPOCTH JABMKCHUS MOJEKYI M MX
m3vepenne. Maeamenplii ras. [Jasmenme rasza. OcHOBHOE ypaBHEHHE MONCKYJISPHO-
KMHETHYECKOH Teopuy rasoe. TemnepaTypa u ee maMepeHue. ['a3oBble 3aKOHBL AOCOMOTHEIA
HYJIb TEMIEPATYpPEl. TepMONMHAMMYUECKAS IIKala TEeMICPATYPBL Y pPABHEHHE COCTOAHHS
HACAIBHOTO Ia3da. MosspHas ra308as IOCTOSHHASL.

Ocnospl T¢pMoanmamuxi. OCHOBHBIC IIOHSATAS U ONPEACNCHAS. BHYTpEHHSS 3Heprus
cucTeMbl. BHYTpeHHSS SHEeprus MAcansHOro rasa. Pabora m Temnora xak (opMel epemadu
SHEpruy. TemmoeMKocTh. YenbHas TEMIOEMKOCTh. YpaBHeHHe Temnosoro Oanawmca. [lepeoe
HAuano TEpMOJMHAMHKK. AnuadaTHei mpouecc. Ilpunnun neficTBig TertoBoit Mamuns:, KITJT
TEIUIOBOTO ABHTATENA. BTopoe Hagano TepMOAMHAMuKH®., XOIOOUIBHBIE MAMMHEL TemmoBLIE
npurareny. OxpaHa IIpUpoIsl.

Cpoiictea mnapoB. Mcmapemne u KoHOcHcanus. HacenueHHBIf map B ero  cBoifcTsa.
AOcomoOTHad U OTHOCHTEIBHAA BIAXKHOCTh Bo3gyxa. Touka pocel. Kumenue. 3aBHCHMOCTH
TEMIIEPATYPEL KHIIEHUS oT Aannennd. [leperpersiii map H ero HCIOAB3OBAHHAE B TEXHUKE,

CpoiicTBa  KuAKOcTell.  XapakTepUCTHKAa  SKMIKOMO  COCTOSHHS  BEIECTRA,
[loBepxHOCTHBIA CHOH MUAKOCTH. DHEPrus MOBEPXHOCTHOTO cnos. SBNCHHS Ha TrpaHMIE
KHIOKOCTH C TREPABIM TeNoM. KanunnapHeie sBncHus.

CroiicTBa TBepALIX TeJ. XapaKTEPHCTHKA TBEPIOTO0 COCTOSHUA BEUIECTRA. YUpyrue
cBolicTRa TBEpABIX Tel. JaxoH ['yka. MexaHudeckne cBoiicTBa TBEpEBIX Tel. TemnoBoe
pacI¥peHHe TBePABIX Tell # XKuIaKocTel. [InasneHue u kpucTaTM3aims.

Hemoncmpanuu
JBuxeHue OpOyHOBCKHX JaCTHIL.

Hucppysusi.

HzMeHenue JaBIeHNd Ta3a ¢ U3MEHEHHEM TEMIIePaTypEl IPH MOCTOSHEOM 00heMeE.,
HzotepMudeckuii 1 #300apHbIH IPONECCEL

H3smenenne BHyTpeHHelH SHEPTHU Tell IPH COBEPIIECHHK paGOThL.

Mognesy TensIoBEIX ABHIATENCH.

Kurienvie BozbI IPY HOHIDKEHHOM HABJACHUH.

ITcuxpoMeTp ¥ TUTPOMETP.

SIBIeHKA TOBEPXHOCTIIONO HATAKCHHA M CMAYABAHHMS.

KpucTanms, amopgisle BellecTBa, KUIKOKPACTANAIYECKHAE Tea.

Jabopamopnete padomot

Hamepenie BIaXXHOCTH BO3IYyXA.

H3MepeHHe IOBEpXHOCTHOIO HATAIKEHUS JKUAKOCTH.

Habmoaenue mponiecca KpucTayuuzayu M3yueHre gedopManun pacTsxenus.
WayyeHHe TEMNTOBOTO PacllUPEHHs TBEPBIX TEL.

NsyueHue 0coDEHHOCTEH TEIUIOBOI'O PACITHPEHU BOXEL.

3. DIeRTpOAUHAMHKA

JaexTpuyeckoe MmoJe. IEKTPUYECKHE 3apsfbl. 3aKOH COXpAHEHHS 2apsimd. 3aKOH
Kynona. Dnektpudeckoe mnosie. HanpsoxenHocTs anextpuueckore monst, Ilpumnnun
cymepmozuiiuu  mojiei. Pabora cun osnexrpocratwueckoro monsd. llotemnman. PazHocTs
MOTEHLUHAIOB. OKBHMOTCHIUANBHEIE NOBEpXHOCTH. CBsi3h MEXIY HANPDKEHHOCTBIO H
Pa3HOCTRK) TOTCHNMAIOB BIEKTPUHECKOro NONA. JIUAMEeKTpPUKH B JIEKTPHUSCKOM IIOIE.
IMonmapuszauus guatekTpukos. IlpopomHukM B snekrpudeckoM mose.  KonpeHcaTopsL
CoeauHeHHe KOHAeHcaropor B Oarapero. DHEPrus 3apmHKEHHOTO KOHACHCATOpa. JHEPIrui
SNMEKTPUIECKOTO IO,

3aK0HBI MOCTOMHHOTO TOKA. YCIOBHA, HeOOXOIMMEIE IS BO3ZHHUKHOBCHUS W
MOAACPKAHNS INEKTpHIeckoro Toka. Cuila Toka W INOTHOCTH Toka. 3akoH OMa JUIf yuacTka
mens O0e3z DJ[C. 3aBHCHMOCTE 3IEKTPHYECKOIO COLPOTHBICHMA OT MAaTepHana, ANHHEL U
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IIOUTAAN MOMEPEUHOro CEMeHHs MPOBOAHMKA. 3aBHCHMOCTE 3IIEKTPHYECKOTO CONMPOTHBICHMUS
IOPOBOAHMKOB OT TEMIIEPATYpBl. JNICKTPOJBMXYIIasd CHIA HCTOYHWKA TOKa. 3akoH OMa s
nonHoi neny. CoeHHECHAE NPOBOTHAKOB. COENNHEHNE HCTOYHUKOB 3NCKTPHIECKON SHEPIHHE B
Oatapero. 3axkoH [Ixoyns - Jlenma. PaboTa @ MOIMHOCTL 3JIEKTPHYECKOTO TOKA. TEINIOBOE
JEHCTBHAE TOKA.

JAEKTPHYECKMI TOK B pPa3JMHMHBIX cpedax. OMEKTPUYCCKHM TOK B MeTalnax.
DIeKTPOHHEIN ras. PaboTa BEIXOOA. INEKTPHUECKHI TOK B SNCKTPOMATAX, DNEKTPONIN3. 3aKOHBI
@apaned. IlpuMeHeHHE DNEKTPONK3a B TEXHHKE. ONEKTPHYECKUH TOK B ra3aXx W BaKyyME.
Honmsarus raza. Bunel razoBeiX paspsiaos. Ilonsarve o mnasme. CroficTBa H IpHMEHEHHE
2MEKTPOHHEBIX IYUKOB. JIEKTPHUECKHM TOK B NOIyHpoRoAHMKaxX. COBCTREHHAS MPOBOIMMOCTE
HIOJIYIIPOBOAHUKOB. 1I0IyIIpOBONHUKOBEIE IPUOOPEL.

MarnuTtHoe noJie. BexTop HHAYKIIMA MarHATHOTO nons. JeifcTBHe MATHHUTHOIO MoJist Ha
IPAMOIMHEHHBIH MPOBOAHUK C TOKOM. 3akoH Amriiepa. Bsammonpelcreue TokoB. MarHUTHEIA
notox. Pabora mo mepeMeNieHHIO IPOBOJHMKA ¢ TOKOM B MardutuoM mone. JeHcTBHe
MarHUTHOTO IOJA Ha ABMKyImics sapad. Cumna Jlopenua. OnpeseneHRe yRenbHOTO 3apsia.
YCKopUTE H 3apAKeHHBIX JACTHIL

JNEKTPOMATHUTHAS HHAYKIHSA. SIEKTPOMarHiTHad HHAYKIus. Buxpesoe
anexkTprueckoe none. CaMORHAYKIUS. JHEPrus MarHATHOTO OIS

Hemoncmpauuu
BzanMozaeiicTBe 3apAXKEeHHEIX TEIL.

IIpOBOAHMKY B AIEKTPHYECKOM IIOTIE.

JIM3NEeKTPUKA B AIEKTPHIECKOM II0JIE.

KonznercaTopsl.

Termoroe eficTBHE 2AMEKTPUUESCKOTO TOKA.

CoGcTBenas 1 npuMecHas IPOBOJUMOCTE TIOMYIPOBOIHHKOB.
TTomymipoBOAHHRKOBEIA JHUOX.

TpanzucTop.

Onerr 3pcrena.

Baanmone#cTBHE IPOBOAHUKOB C TOKAMU.

OTKIIOHEHHE 3JIEKTPOHHOTO ITYYKa MATHHTHBIM [TOJIEM.
DIIeKTPOIBUTATEND.

DNEeKTPOUIMEPUTENBHBIC IPUOOPEI.

DNEeKTPOMATHUTHAS HHAYKITHS.

Omnwiter @apages.

3asucumocts 3/[C caMOMHAYKIMY OT CKOPOCTH U3MEHEHHUA CHIIBI TOKA H HHAYKTHBHOCTH
HPOBOAHUKA.

Pa6orta anexrporeneparopa.

Tpauctopmarop.

JTabopamoprnsie pabonpl
Wayuenue 3akoHa OMa 118 y9acTKa [ENH, IOCIeA0BATENHOI0 H IAPAIUTENLHOIO COSIHHEHS
HpPOBOJAHHKOB.

Wzyuenue 3axona Oma 114 IIOJIHOH HEny.

Hzyuenne aBneHHs 3MEKTPOMAarHATHON HHAYKIIH.

Omnpenenenne xodQurpicHTa NOJE3HOrO JAeHCTBHS JIEKTPHICCKOrO YaiHuKa.
Onpepenenne TeMIIepaTyphl HUTH JIAMITb] HAKAJIHBAHHA,

Omnpenenenne JC 1 BHYTPEHHETO CONPOTHRICHNS HCTOMHWKA HATPSIKEHH,

4. KoaefanHua H BOJIHEBI

Mexannyeckne Kogaebasma. KosnebarenpHoe npmixeHue. 'apmonmueckue xoneOaHmns.
CroOComaeie MexappdeckHe komnebanmg. JIuHelinkle Mexanwdeckue KoneOarenbHEIE CUCTEMEL.
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IlpeBpamedre 3HeprHd Mpd  KojebareabHOM  ABMKeHMM., CBOOOJHBIE — 3aTYXAIQIMHE
MexaHudeckue kojaebanua. BelHyKAeHHbIE MEXaH4YeCcKue Konebanus,

¥Ynpyrue ponanbl. Ilonepeusple ¥ NpOJONBHBIE BOJNHBL XapakTEPHCTHKH BOJNHEL
YpaBHenMe mIockol Gerymedl BonHel MHTeppepernuus ponH. IloHATHE 0 Au(pakuuy BoOJH.
3BYKOBBIE BONHBI. YIIbTPa3ByK U €ro IpHMEHEHHE.

JeKTpOMArHHTHbIE KoJdeDaHus. CBoDOAHBIE IMEKTPOMATHUTHBIE — KOJIeOAHMA.
IlpeBpaiiieHue SHEprHM B KOJIEOATENBHOM KOHTYpe. 3aTyXarouue 3IeKTPOMATHHTHEIE
konebanus. ['eHepaTop He3aTyXalOmMUX JIIEKTPOMATHMTHERIX KoneGapuil. BuIHYXICHHEIE
anekTpudeckue Konebanmda. IlepemeHHBI TOK. ['eHepaTop mepeMeHHOro Toka. EMKOCTHoe H
HHJYKTABHOE COMPOTHBICHHA IEpeMEHHOro Toka. Jakon Oma AId 3JIEKTpHYecKoM Hemu
nepeMeHHOro Toka. Pabora ©  MOIIHOCTE MEpPEeMEHHOTO TOKa. [ eHeparopsl TOKA.
Tpanchopmatopel. Toxu BeIcOKOH 4YacToTel. [lomyuenme, nepemada M paclpeencHue
3NEKTPOIHEPIUH.

DJIEKTPOMATHATHBLIE BOJHBI, JIEKTPOMAarHUTHOE MoJe Kak ocOOBI BHA MaTepHH.
OnekTpoMarHuTHEIE BONHEL BubOpatop T'epria.  OTkpeITBI  KOmeGaTembBHEIA  KOHTYP.
N3obperenue panuo A. C. [lonosemM. [loraTue o panuocsszu. [IpuMenenne sMeKTpOMArHUTHRIX
BOJIH.

Hemoncmpayuu
CBoGomHEIE K BEIHYXACHHBIE MEXaHHUeCKHE KoneOauusl.

Pesonanc.

(O0pa3oBaHUe U paclpPOCTPAHEHHE YIIPYTHX BOJH.
Yacrora xonebaHuH U BHICOTA TOHA 3BYKA.

CroOoIHEBIE MEKTPOMATHHTHEIE KoNeOaHus.
OcumtorpaMma nepeMeHHOro TOKa.

Kongencarop B Ienu epeMeHHOrO TOKA.

Karyika #AYKTUBHOCTH B LIENH IEPEMEHIIOTO TOKA.
Pe3osaHc B OCIEA0BATENBHOM IEMTH IEPEMEHHOTO TOKA.
W3iyueHne 0 IpHEM JIEKTPOMATHHUTHBIX BOTH.
Panuocessk.

Jabopamoprnsie pabomot
N3yueHne 3aBUCHMOCTH NIEPHOIA KONEOZHAN HUTSHOTO (MM IPYXKHHHOIO) MAATHUKA OT JUIUHEL
HHETH (KK Macchl Ipy3a).

WNHIyKTHBHEE ¥ eMKOCTHOE COPOTHMBIICHHMS B IIENH [IEPEMEHHOIO TOKa

5. Onruxa

Ilpupoaa cmera. CXOpOCTH pACHpPOCTPAHCHHS CBETA. 3AKOHBI OTPAXKCHHN |
nperomienns csera. [lonHoe oTpaxkerue. Jlun3el. ['na3 xak onthyeckas cucreMa. OnTHYeckue
nipubopEl.

Boanopbie coiicTea cBeta. UuTepdepenius ceera. KorepeHTHOCTE CBETOBRIX Jdyuei.
Hurtepdepennus B TOHKMX IUeHKax. I[lonocst pasHoit Tommmuesl. Komenma HeloToHa.
HUcnonb30BaHHe HATEPGEPEHIEN B HAyKe U TexHuke, Jludpakuus ceera. JTudpakums Ha mend B
napanaensHeX Jydax. Judpaxuronnas pemetka. llonartne o romorpadun. Ilonspusamus
nonepeunnx BodH. [Homsipusamys ceeta. JIpoiiHoe nygenpenomnenne. [omapounsl. JIucuepeus
cBeta. Buasl crektpoB. Cnexrphl ucnyckanus. CHEKTpsl mornoliieHus. Y meTpaduoneTrosoe u
ardpakpacroe u3nyueHud. Pentrenosckue myan. Mx npupoza v cBOHCTEA.

Ademoncmpaunu
3aKOHBI OTPAKEHHS ¥ NPEIOMICHIA CBETA.

ITonHOE BHYTPEHHEE OTPAKEHHME.
OnTHyecKHe IPHOOPEL

Hurepdeperinms cBeTa.
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Hudpaxius ceera.
Tlonspusanus ceera.
INomygerue clieKTpa ¢ MOMOIILI) TPU3MEL
[Monydyenne crekTpa ¢ TOMONIBIO AU(PAKITHOHHON PEITETKH.
CrexTpockoi.
Jabopamopusie pabomsl
Wzydenne n300paxends IpeAMETOB B TOHKOH 1MHMH3E.
Hzyuenne narepdepeHnUE 0 JUGpaKIuA CBeTa.
I'pazyHpoBKa CICKTPOCKONA H OIIpeIeNeH e JTHHB! BONHEI CUSKTPAIBHEIX JIHHHA.

6. OcHOBBI CHEIHAJIbLHOH TEOPAH OTHOCHTEILHOCTH

I/IHBapHaHTHOCTb MOOYJII CKOPOCTH CBETa B BaKyyMe, HOCTyJIaTBI OUHINTEHHA.
Hpocrpchmo H BpEMS CIEHATIBHOH TCOPHH OTHOCHTCIIBHOCTH. CBs13p Maccel u SHEPIruH

cBODOIHOM YaCTHIIEL. SHEPTUA IOKO4.

7. JJIeMeHTBbI KBAHTOBOH QH3HKHU

Keanmosaa onmuxa. TenmoBoe u3nydeHHwe. Pacmpenenesnue 3HEPIHH B CIEKTpE
abcomotHo  ué€pHoro Tema. KeanToBas rumoTesa [lnanka.  Q@oronbl — Bremmui
doroanexrpiueckuit sddext. Bayrpernuit goroaddexr. Tumsr ¢oTosneMeHTOB. JlaBICHHE
ceeta. [IoHATHE O KOPIYCKYISpHO-BOTHOBOH PHPOIE CBETA.

@uzuka amoma. Pa3BATHE B3NISI0B HA CTPOSHHE BEIECTRA, 3AKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax BoAopoza. Saepuas Monens aroma. Onerrel 3. Pesepdopna. Monens aroma
Bogopoaa mo H. Bopy. ['umoresa ae bpoitns. CooTRoluenue HeonpenenéunocTelt ['elizenbepra.
KBaHTOBHIC reHepaTOpEL.

Hemoncmpayuu
doroaddexr.

JIxHeiqaThie CIeKTPhl Pa3IHIHbIX BEUIECTB.
Wanmydenue nazepa (KBaHTOBOTO T€HEPATOPA).
CueTurK MOHHZUPYIOMUX H3ITyIeHAH.

8. Isomonug BeenenHoit

Crpoenne u paspurne Beenennoit. Hama 3esanas cucrema — [amakrtuka. J{pyrue
rajjakTAkH. beckoregdocts Beenennoi. Ilonatne o xocMonoruu. Pacimupsromasncsa Beenenydas.
Mogene ropsueit Beenewnod. Crpoenme u npomcxoxaenue [anaktuk. Témbag matepust u
TEMHAS JHEPTHA.

Isonons 38e3]. I'nnoresa npoucxoxaenna ConneuHoii cHereMbL TepMosiepHniii
cuare3. [Ipobnema TepMosnepHOR HepreTdkd. JHeprusg ConmHuna M 3Be3id. DBOIOIHSA 3BE3.
ITpoucxoxaenne ConHeuHo# CHCTEMEL

Hemoncmpanuu
Coinaeynas cuctema (MOICIB).

@ororpadun mianer, ceNaHHBIE ¢ KOCMHYECKHX 30H/I0B.
Kapra JIyHH 1 IIIaHET.
Crpoenue u ssomonus BeeneHHoH,
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IIpamepHbIe TeMb] pedepaTos (I0KIAN0B), HHIABHIYAILHBIX TIPOEKTOR

Anexcanap ['puropeesid CToneToB — pycckuil Gpusuk.

Anexcannp Crenanosnd [lonos — pycckuit ygeHsIH, nzo0perarens pamyo.
ANBTCpHATHBHASA JHEPreTHKA.

AxkycTHueCKHE CBOMCTRA MOIYIIPOBOAHMKOB.

Anpnpe Mapu AMIiep — OCHOBOIIONOKHHK SNEKTPOJAHAMAKHY,
ACHHXPOHHBIH JBUTATEb.

AcTepounsl.

ACTPOHOMHS HAIIHUX THEH.

AtomMHad pusuka. MzoTomsl. IpuMereHne paaloakTHBHBIX H30TONOR.,
BecKOHTAKTHEIE METOIEI KOHTPOJIS TEMIIEpaTyphl.

bunonapusie TPaH2UCTOPHL

. bopuc Cemenorny Axobu — dusux u m3odperarens.

Benuuafimue oTKpHITHS QHIHKA.

Buabl 3neKTpHYECKUX Pa3psaaoB. JIEKTPUYECKHE paspsa sl Ha ClIyx0e YeloBeKa.
Biustaue geexton Ha pusiuecKie cBofiCTB KPHCTAIUIOR.

BceneHHas u TeMHas MaTepus.

I'anuneo 'anuneit — ocHOBaTENE: TOYHOIO €CTECTROZHAHH.

I'onorpadus u ee npuMeHeHHE.

JIBuxeHue TENA MEPEMEHHOR MACCHL

Judpakis B Halnek JKu3HHA.

Kugkne KpACTAMIBL

3axonsl Kupxroda s 37eKTpudecKoi neld.

3aKOHBI COXpAHCHUS B MEXAHHUKE,

3HaveHHe OTKPLITHH ['amines.

Hrops Bacunseprd KypuaToB — (QU3HK, OpraHH3aTOp RaTOMHOM HAYKH M TEXHMKH,
Hcaax HeroTOH — co3fiaTenb KiaccHueckol Gpusuxu.

Vcrons3oBaHue 3MeKTPOIHEPTAN B TPAaHCIIOPTE.

Krnaccuukaius 1 XxapaKTepUCTHKH YMEMENTAPHEIX HacTHIL,

KoncTpyknuoHHAasA IPOYHOCTE MATEPHANIA U €€ CBI3b CO CTPYKTYPOIL.
KoHeTpykius 1 BHAEL J1a3epos.

KproanexTponnka (MUKpOIIEKTPOHHAKA K XONOL).

JlasepHble TEXHOJIOTHH U UX HCIOIB30BAHKE.

Jleonapmo na BUHYH — y4eHEI B H300peTaTens.

MarnuTHbIe H3MepeHHs (IPUHITAILI IOCTPOSHUA IPHOOPOR, CIIOCOOE! H3MEPEHHA
MAarHUTHOTO TIOTOKA, MATHHTHOH HEAYKIMK).

Maiixn @apaneii — co3garens yueHAA 00 3IeKTPOMArHHTHOM IOJIE.

Makxke [Lnank.

Meroa MedeHBIX aTOMOB.

Metoas! HaOIIONCHHUS U PETUCTPAITHY PaJHOaKTHBHBEIX H3NYYCHUH H YacTHLI.
Mertozsl onpeaeleHts IIOTHOCTH.

Muxann Bacuneesrd JIOMOHOCOB — Y EHBIH SHIMKIONEJUCT.

Mozenu aroma. Onsir Pezepdopaa.

MonekynApHO-KMHETHIECKAS TEOPHSA HACANEHEIX Ta30B.

MonHns — raz0BeIi pa3pa/ B IPUPOJHBIX YCIOBHAX.

HaHOTeXHOMIOTHA — MEXAXCLHILIHHAPHAA 001acTh GyHIaMEHTAILHOR U LPUKIALHOH
HAYKH H TEXHHKH.

Huxona Tecsa: »u3HL U HeoObMaliHbIE OTKPBITHA.

Hukonait KonepHux — cosjaTelnb reJIMONCHTPHYECKOM CHCTEMEI MHUpA.

Hunsc Bop — onuH U3 co3zarenel coBpeMeHHOH GHU3HKH.
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48.
49.
50.
51
52.
53.
54.
33,
36.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
31.
82.
33.
84.
85.
86.
87.
88.

Hyxneocurres Bo BeenenHoii.

O0BACHEHNE POTOCHHTE3a ¢ TOYKH 3PCHUS (DHIHKH.
OnTHYeCKHE SABICHAS B [IPUPO/IE.

OTKphITHE N HPIMEHEHHE BRICOKOTEMIIEPATYPHOMU CBEPXIIPOBOIUMOCTH.
IlepemennBIi SAEKTPRYECKAE TOK H €T0 IPHMEHEHHE.

IInaszma — 4eTBEPTOE COCTOAHHUE BEIIECTBA.

[Inanersl ConAedHoH CHCTEMEL

[TosnynpoROIHHKOBEIC DATYHKY TEMIICPATYPEL

IpumeneHre JUAKEX KPUCTALIOB B IIPOMBILLIEHHOCTH.
[IprMeneHne sSIepHEIX peaKTOpPOB.

IMpupoza (peppoMarHeTHaMa.

[IpoGieMBI 3X0JOTHH, CBA3aHHEIE C HCMOAB30BAHMEM TEILIOBLIX MAUIHH.
ITpou3ROICTRO, Niepeaiada H HCIONE30BAHNE FIEKTPOSHEPT M.
ITpoucxoxnenue CoHETHOR CHCTEMEL

IrezosnexTpuyeckuit atdekT ero mpUMeHeHHE.

Pa3BUTHE CPEACTB CBSI3U U PAJIHO.

PeakTHBHBIC JBUTATENH ¥ OCHOBBI pabOTHI TEIUIOBOH MAITIAHEL,
PenukToBOC H3ITyYeHHE.

Penrrenopckue myun. Uctopus orkperrua. [Ipumenenne.
PoxieHue 1 3BOMIONKUA 3BE3.

Poip K.32. [IHOJKOBCKOTO B Pa3sBHTHH KOCMOHABTHKH.

Cper — MeKTpOMarHuTHA BOJHA.

Cepreit [TasnoBuy Koponer — KOHCTPYKTOP H OPTAHH3aTOP HPOU3BOICTBA PAKETHO-

KOCMHYECKOH TEXHUKH.

CHITBI TpeHHA.

CoBpeMeHHAas CIIyTHHUKOBAS CBA3b.

CoBpeMerHas Pu3nyecKas KapTHHa MHpa.

CoBpeMeHHEIE CPEICTBA CBI3H.

ConHIle — UCTOYHUK KM3HHA Ha 3eMIe.

TpaHchopMaTopEL

YapTpassyk (HONyUeHHe, CBOHCTRA, IPHMEHEHHE),
Yupapnaemelit TepMosAepHEIR cHHTES.

YckopuTeny 3apsKeHHBIX JaCTHL.

Du3HKa U My3biKa.

Ousznueckie cBOMCTRa aTMOCHEPHL.

DOoTO3NEMEHTEL

Dotoapdext. [Ipuvenenne spaerns Gotordbekra.

Xane Kpuctuan 3pcre; — CCHOBCICIOXHHK 3JIEKTPOMarHeTH3Ma.
UepHEBIE OBIPHL.

[Tixaa >nexTpoMarHUTHBIX BOIH.

DKONOrUYeCKHE NIPOOIIEMEI H BO3MOIKHEIE IIyTH UX PELICHHS.
3neKTpoHHas MPOBOIMMOCTE METAMIOB. CBEPXIIPOBOANMOCTS.
Omumuit XpuctianoBud JleHn — pycckuit GpU3HK.
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2. TEMATHYECKOE INIAHUPOBAHUE

ITpu peammzaimu copepxanud oOmeobpazoparenpHON yaeOHOH IHCHUIUIMHEL «Du3HKa» B
npenenax oceoerus OIIOII CTIO ua Oaze ocHOBHOTO O0LIEro OOpPA30BaHHS C MONIyUEHHEM
cpennero obmero obpazoBanua ydeOHas Harpyzka obyuaromuxcs no cnenmagpHocTsM CIIO

TEXHHYECKOTO IPOMHIA COCTARIACT:
— MakcHMalbHad ydeOHas narpyska — 181 uac,

— M3 HMX ayauTopHas (obszarenbHas) Harpysxa ofydarommxcs, BKIOYas J1abopaToOpHEIE

padoTeL, — 121 gac;
— BHEAYOUTOPHASA CAMOCTOATENbHAA paboTa cTyIeHToB — 60 dacos.

06bem yuebHOH TUCIHIIHABI H BHABI y4e0H0H padoThl

Tabmuna 2.1 - Buasl yuebuoit paboTs! ¢ 06beMOM 9acoB

Bua yuedHoii paboTel

OdLem vyacop

MakcumaTeHag yueOHas HATpY3Ka (Bcero) 181

Ofa3aTeNbHan ayIuTOpHasd yuebHan narpysxa (scero) 121

CamocTosiTensHasA padoTa 06y4uaomerocs (Beero) 60
B TOM YHCTIE:

BHeayauropHana caMocToATe LA paboTa: 60

— peweHHe 1a1ay 40

20

— IMOATOTOBKA YCTHRIX BI:ICTerFIeHHﬁ o 3aJJaHHBIM TeMaM, 30Ce, JOKIIa/J08, pet])eparoa

Tpomexcymounan ammecmayus & (hopme Ikzamena
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2.1 TemaTHueckuii naan

Tabmuna 2.1.1 - Tematnueckuii IaH ¥ coacpKanre y4cOHOH AMCHHIUINERL «Du3HKay

Haumenosanne Conep:ranne yqeGHoro Matepuana, naGopaTopHbie paGoTh! H NPAXTHYSCKHE 3AHATHS, CAMOCTOATENILHAS QoBeM Hacoe ¥YposeHs
pa3ge/noB H TEM padoTa ofyuawiuuxca OCBOCHHS
1 2 3 4
Beeaenue 2
DH3HuKa - HAYKA 0 Coaep:kaHue yuebHOro MaTeprana 2 2
opHpoae EcrecTReHHO-HAYMHLLH METO O3HAHMA, €10 BO3MOMKHOCTH M IPAHMLbI MPHEMEHIMOCTH.
MogennpoBaHie (GpU3HMECKHX ABIEHHH H ITPOIIECCOB.
Ponb SKCNEpHMEHTA H TEOPHH B MPOUECCE MO3HAHUA TPUPOIbL. DU3HIECKUE 3aKOHBL,
CamoctosTeabHas paboTa ofyqalommuics 2
T1oATOTOBKA YCTHBIX BRICTYIUICHHH TH0 3aaHHBIM TeMaM, 3cce, A0KIanos, pedeparop
Pa3nen 1. 1. Mexannka 24
Tema 1.1 Copepxanue yqefiHOro MaTepHaaa 6 2,3
KunnemaTura Mexauuveckoe asxenue, [lepeMewenne, myTh, CKOPOCTb, YCKOpPEHHE.
Bl ABHXeHUA (PABHOMEPHOE, PABHOYCKOPEHHOE) H HX rpadiuueckoe onHcaHHe,
Hemwxenue Tena, SPOLUICHHOrO TI0A YIIIOM K TOPH3OHTY.
JRUEKEHHE 110 OKPYKHOCTH € MIOCTOAHHON HO MOLYIO CKOPOCTEID.
CamocToaTennhan paora ofyuaromnxes 3
Pemenue 3ana4 no teme «Kunematuka»
IToAroTOBKA YCTHBIX BBICTYILICHUH 110 3a0aHHLIM TEMaMm, 3¢ce, NOKNaaos, pedepaTos
Tema 1.2 Coaepskanne yaebHoro MaTepuana 4 2
3aKoHLI MeXAHUKH Cumna, Macca.
Hesorona 3akoHsl puHaMuKH HuioToHa,
3aKcH BCEMHPHOFO TATOTEHMA
CHnE B IPUPOAE: YIIPYFOCTE, TPEHHE, CHITA TAKECTH,
Jaboparopnan paGora 2 3
HcenefiopaHne ABMKEHHA TEIA 04 AeHCTBHEM NOCTOAHHOM cwibl, M3yuetine 0co0eHHOCTEI CHNbI TPEHHAS
{cxonexeHusn),
CamocToaTelbHan pafoTa o0yuaronmmuxes 3
Pemenne 32049 0 Teme «JlMHAMUKES
IoareToska YCTHRIX BEICTYIUIEHKH 110 381aHHBIM TeMaM, 3cce, JOKNAJ0R, pedepaTor
Tema 1.3 Coaep:katne yqebHOr0 MaTepHana 5 2,3

22




3akoHbl COXPAHEHNA

3akoH COXpaHEHHA HMITYALCA H PEAKTHBHOE ABHMKEHHE.

B MEXaHUKe PaboTa 1 MOWHOCTS,

3aKoH coXpaHeHMA MeXaHUYEeCKOM JHEPTUM.
JlaGopaTopHasn paGoTa 1 3
H3yueHNe 3aK0Ha COXPAHEHHA UMITYIIbCA. g
JlaGopatopnas pabora 2 3
HaydeHne 3akoHOR cOXpaHeHUs Ha NPHUMepe Yaapa WapoB U 6aNHCTHYECKOrO MAATHHKA.
JlaGopaTopuan paboTa 2 3
CoxpaHeHHe MeXaHMuecKoH SHEPrHH NPH NBIDKSHUH TEa NOA AeHCTEHEM CHIT TKECTH M YIPYIOCTH.
JlaGopaTopuas paGota ' 2 3
CpapHeHue paboTsl CHIIBL ¢ H3IMEHEHYEM KHHETHMECKOI SHEpTHH TeNA. )
CamocToaTensHan paGora ofyusmuxes 3
Perlenue 3ana4 no teme «3aKOHBl COXPAHSHHA B MEXAHUKE?
[ToaroTOBKA YCTHRIX BBICTYIUIEHUW 110 3a)aHHEIM TEMAM, 300, JNOKNAN0B, pedepaTos

Paspen 2. OcHOBR MOACKYIAPHOH (PMIHEN H TEPMOAHHAMHKH 14

Tema 2.1 Coaepxanie yuedHoro Matepuana 2 2,3

OcHoBHI OCHOBHRIE TIONORKEHIA MONCKYAIPHO-KUHETHYCCKOH Teopud. Pasmepe! 1 Macca MOJIEKYN M aTomoB. bpoyHoBckoe

MOJIEKYAAPHO- newxerie. Juddysna. Cunsl 1 IHSPrAS MEKMOJICKYIAPHOrO B3aUMOASHCTBHA.
KHHETHYECKOH Crpoenne razoobpasHbIX, KHUAKHX U TBEPALIX TEN,
Teopud. Haeanenniii | CkopocTH JBMXEHMA MONEKYn M HMX H3MepeHMe. MpeanbHniif ras. Jlaeneunme rasa. OcHoBHOE ypaBHEHHE
rasz MOJIEKYTIAPHO-KUHETHRECKOH Teopnu rasos, Temneparypa 1 ¢ U3MepeHHe.

I'azoBeie 3aKoHbl. AGCOMOTHRIN HyAb TeMBepaTyphl. TepMogUHAMHAECKas MIKANA TEMOEPATYPEI,
YpaBHeHHe COCTOSHHA HACAILHOIO raza. MonsapHad rasonas NOCTOAHHAS.
CamocToaTentwnan paGora ofyyaromuxcs 3
Pemenne 3afag mo teMe «Y paEHEHHE COCTOSHUA HASANBHOrQ rasan
[ToAroToBKa YCTHLIX BRICTYMNEHHH 10 3aaHHBIM TéMaM, 3¢Ce, TORNanos, pedeparos

Tema 2.2 Copepxkanne y4e0HOTO MaTepHaaa 2 2.3

Ocrosbl OcHOBHLIE IOHATHS | OTIPEAeNeHHs, BHYTPeHHAA 3Heprus CHCTeMbl. BHYTPEHRsS dHEpris naeanbHoro rasa. Pabota

TEPMOTUHAMAKH H TETNOTA Kak GOpMEI Nepeiauu aepriy. TemnoeMkocTk., Y AeNbHas TErnoeMKocTs. Y pABHEHHE TeIUIOBOTO GanaHca.

INepsoe Hayano TepMofuRaMukid. AguabaTHeli nponece.
[MpuHnun peiicTend Tenoeoi Mamasl. KI1J] Temiosoro gpurartens.
BTopot Hauano TepMOAMHAMMKY, XOAOAKNTBHELE MAIIHHL, TemaoBkE ABUraTenn. QOXpaHa IPHPOIH.
CamocTosTenbHan padora obyqaomuyxes 2

Pemenne zagad no Teme «OCHOBBI TEPMOHHAMUKIN
IloAroToBKa YCTHBIX BBICTYILIEHNH 110 33laHHBIM TEMaM, 3¢Ce, ACKIANIOB, pedepaTon
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Tema 2.3

Cogepxanse y4ebHOro Matepuana 3 2,3
CBolicTBa mapoB Henapenve ¥ KoHNeHCal.
Haceinenssiit nap u ero ceoficTea. AGCONMOTHAA M OTHOCHTENLHAA BIAKHOCTh Bo3dyxa. Touka pochl. KuneHue,
3aBHCHMOCTh TEMIIEPATYPhl KUIIEHHA 0T NabBiieHHA. [leperpeTolil 4p M €0 HCNOJIBL3OBAHKS B TEXHHKE.
JlaGoparopaas padora 1 3
W3mMepenne BIaXXHOCTH BO3MyXa.
CamocToaTensHas padora obyyamuIHicH 3
Pemenue 3anad 1o remMe « AGCONMOTHAI U OTHOCHTENIbHASA BIaXHOCTh BO3OyXa. TouKa pock»
[ToAreTosKa YCTHBIX BBICTYIUIEHHH [0 3a]aHHBIM TEMAM, 3CCe, JOKIAN0B, pedepaTor
2.4 Cogep:xaHue yueGHoro MatepHana 2 2,3
ChoiicTea muaKocTeil | XapakTepUCTHKA XKIIKOTO COCTOAHUA BellecTBa. [loBepX HOCTHBII cNoil MUAKOCTH. JHEPTHA NOBEPXHOCTHOIO CITOA.
H TBepALIX TeA SBneHus Ha TpaHUUE MUGKOCTH ¢ TBEPALIM TeNoM. KanuwiniapHele ABNeRys.

XapakTepucTHKa TBEPAOTO COCTOSHMA BeillecTBa. YIIPYTWe cBolcTBa TBepAbIX Ten. 3akoH 'yka. Mexanuueckune
CBOMCTRA TREpALIX Teft, TenNoroe pacuiupeHue TREPALIX TeT W xuakocTeH. [l1asneHue W KpHCTaLIH3ALIMSL
JlaGoparopuan paGota 1 3
H3amepeHue NOBEPXHOCTHOTQ HATSHKEHUA MUAKOCTH,
JiaGopatophan padora 1 3
H3yueHue TelnoBoro paciiepeHns Tef. Hayuenue ocobeHHOCTEH TENOROTO PACIIMPEHHS BOMIBL.
JlaGoparopnan pabGorTa l 3
Habmonenue npoLgcca KpHCTaILUIM3a1HH.
JlaGopaTopHaa pabora 1 3
Hsyuenue nedrwopManyi pacTaKeHH.

Pazgen 3. IIEKTPOAKHAMHKA 30

Tema 3.1 Copepxanne yqeGHOro MaTepnana 6 2,3

JNeKTpHHecKoe nose | INEKTPHHECKNE 3apsael. 3aKOH coxpaHeHns 3apana. 3akoH Kynoua.

OnexTpuyeckoe none. HanpaxennocTs anekTpryeckoro nond. [IpuHnun cyneprioznimu nonekt. Pabora cun
SAEKTPOCTATHUSCKOTO MO, [ToTeHUMan. PA3HOCTb NOTEHUKAIOR, JKBHNIOTCHIMANLHBIE TOBEPXHOCTH. CBA3h MEKIY
HAlPAKEHROCTRBIO M PasHOCTBIO MOTERUKANOB JIEKTPHYECKOTO TIOM.
HWINEKTPHKH B aNeKTpHeckoM none, [tonsaprzatig AuanekTprkos. [IpoBoSHAKY B SNEKTPHHECKOM TI0JIE,
Konnencaropsl. CoelMHERHE KOHASHCATOPOE B OaTapero. SHeprus 3apmKeHHOro KOHIeHcaTopa. JHeprus
MMEKTPHYCCKOro MOTIA.
CamMocToaTeasHan padoTa obyqanimnxes 3
Petiense 3a0a4 o TeMe « JNEKTPHIECKOe TIONen
IMoAreToBKA YCTHLIX BLICTYTLICHRH 10 3alaHHBIM TEMAM, 3¢Ce, TOKIANO0R, pedeparos

Tema 3.2 Copepaanne yueGHOT0 MATEPHAIA 4 2,3
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3aKoHBI
[OCTOSHHOO TOKA

Venoeun, HeoOXOAUMEIE 111 BOIHUKHOBEHHY W NOAASPKAHKA AMEKTpHUecKoro Toka. Cila ToKa W IUIOTHOCTE TOKA.
Jaxon OmMa and yaacTka uemu 6e3 3J1C.
3aBUCUMOCTh 3IEKTPUUECKOTO CONPOTHBISHHA OT MaTepHand, MAMHHE H IUIOMEANH [ONEPEUHOTO CeueHHs

NPOBOAHWKA. JaBHCHMMOCThL 2MIEKTPHYECKOTO COTMPOTHRIEHMA MPOBOAHMKOR OT TEMIEDATYPhL INEKTPOIBMIKYINAS
CHAa UCTOMHUKA TOKA. 3axod Oma 1,11 NosTHOH nenu,

CoeauHenue nposoHUKoR. CoeIMHEHHE HCTOTHUKOB EKTPHHeckoi JHeprHH B GaTapero,
3axos [xoyma—Jlenua. Pabota u MolnHOCTS 3NeKTpHteckoro Toka. Ternoroe AeHcTRRE TOKA.

JlaGopaTopuan paGoTa

I/Iayqeﬂnc 3akora OMa g YHacTka Neny, NocNe 0BATENRHOIO H NAPANNENLHOND COCAMHCHHUA TPDOBOIHHUKOB.

JladoparopHan padora

Hzyvenue 3akona Oma anda nonHoil nenu. Onpenenenue 3J1C ¥ BHYTpeHHETO CONPOTHRACHHA HCTOYHHKA
3ne1crpmec1<oﬁ JHEPTHH.

JaGopaTopuaa pabora

Onpenenenne kodpdHUHEHTE NOREIHOTO ASHCTRHA MEKTPUUECKOTO HaitnuKa,

Jlatoparopxas padora

Onpeneneﬂne TEMICPATYPE HHTH JTAMIIE. HAKANHBAHMA.

CamocToaTe/i-Has padoTa odyyawwunxes

Pewenve 3apau no Teme «3aKoHbI NOCTOAHHOTO TOKA»
INonreToBKa YCTHEIX BRICTYIUIEHHH MO 33A8HHEIM TEMAM, 3cce, AOKNAI08, pedepaToB

Tema 3.3
DiIeKTpHYECKHH TOK
B pa3sjH4YHBIX cpenax

Cogepaanne yueGHoro marepuana

2,3

OnexTpHueckyil TOK B METaNNaxX, DNeXTPpoHHLIH raz, PafoTa rrixona.

OnexTpHdecknii TOK B 3MEKTPONuTaX. Onektponus. 3axoHw Dapames. [lpuMeHeHHe 3MeKTpONU3a B TEXHHKE.
OnexTpHYecKui TOK B razax M pakyyme. HoHuzanua rasa. Bussl razoesix paspsgos. [lountue o mnasme. CeoiicTea 1
APUMEHEHHE MICKTPOHHEIX [TYYKOB.

neKTpH4ecKkuiit TOK B NolynpoBofHuKaX. CoOCTBSHHAs MPOBOAUMOCTL BONYNPOBROAHWUKOB. [lONYNpPOBONHHKOBLIE
npubopLI.

CamocToaTenbHasn pabora o0yuamluxes

Penlenue 3agaq no teme «3akonn) dapagesns
INoaroToBKa YCTHRIX BLICTYTUIEHUH N0 334aHHLIM TEMAaM, 9CCE, AOKNAA0B, pedepaTon

Tema 3.4
Marnurioe noae

Coneporanne y4e6HOr0 MATEPHANA

2,3

BexTop HHAYKIHH MarHHTHOTO TTOTIA.
JeHCTEHE MArHUTHOTO B0/ Ha IPAMONuHElinpli NPOBOIHUK ¢ TOKOM. 3akoH AMmnepa. BrauMozneicTBue TOKOR.
MarnuTab1ii noTok. PaGota no nepeMemeHno NpOBOIHMKA ¢ TOKOM B MATHHTHOM [I0Je.

JefcTBre MaTHATHOTO MO Ha Apmkywmiica sapsa. Cuna Jlopenua. OnpeneneHue yAensHOTo 3apana. YCKOPHTENH
3AIKCHHBIX YACTHIL
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CamMocTosTebHas patoTa o0 y4amLHxca

Pemenne 3ajay no teme «3axkon Amnepa. Cuna Jlopesuay
ToAroTOBKa YCTHBEIX BSICTYEIEHREH N0 338aHHLIM TEMaM, 3cce, JOKIaN0B, pedepaTon

Tema 3.5
DNEKTPOMarHHTHAsA
ﬂHﬂyK HH

Cogep:kaHHe y4efHor0o MaTepuali

2,3

IMeKTPOMATHUTHAA HHAYKIIHA.
Buxpesoe 301ekTpHUECKOE Mojge. CaMOMHIYKIIHA,
JHEPIHA MATHHTHOIO MOJIA

JlaGopaTopuan paGora

HsyquHe HABIIEHHA Mexmomamnruoii HHIYKIWH.

CamocToaTensnast padoya obyuawiuuxesn

PeimeHue 3aaay no TeMe ((QHGKTPOMEFH.HTH&H HHOYKITHA®
TloaroToBKka YCTHEIX BBIC"I'yl'UIeHHﬁ No 3add HHbIM TCMaM, 3CCEC, nomanoaLpe_@paToa

Pazpen 4.

Kone0aHHA H ROTHEI

16

Tema 4.1
MexaHHuecKHe
KoJIedaKua

Conepxanue y4ednoro marepuana

2,3

KonebatenbHoe mpuxeh#e. [ apMorrteckie konebanud. Ceo0oaHble MeXaHHUecKue Konebanua. JIuHeiiHbLe

MEXaHHYEeCKHE KOoNneOaTeNbHbIE CUCTEMEL. anBpal.II,eHH.e JHCPI'HH IIpH xoneldaTenpHoM JBHKeHHH. CBOOONHEIE
JATYXAUIHE MEXAHIYCCKHE KonebaHuA.

Bri HY>KIOCHHBIE MEXaHHYCCKAS koneGanud.

JlaGoparopnas paGora

Hiyuenne 3aBHCHMOCTH Nephoaa konehakuil HUTAHOTO MAATHHKA OT NJIMHBI HUTH.

CamocToaTensHast pafora oGyuaroinxces

Pewmenue 3anau no teme «Mexandyeckye xonebannia»
[MoAroToBKa YCTHBIX BEICTYIUIEHHH [0 3313HHHIM TEMAM, 3¢CE, AOKIAA0RE, pedepaToR

Tema 4.2
Yupyrue BoJiHbI

Cogepxasde yuedHOro MaTepHaia

2,3

IMoriepeynkie 1 NPOAIbHEE BOJHbBL XAPAKTEPHCTHKH BOIHEI.
VpasHeHHE NI0CkoH berymeil ROTHLL

Hutepdepenuus poni. [loratue o Audpakiidy BOIH.
3BYKOBbIE BONHBL, YILTPA3BYK H €r0 NMPUMEHEHHE,

CamocToAaTenbHas paGoTa o0yuamninxca

Pemenne 3a1a4 mo Teme «MexanH4eCKHe BOHLD?
[oAroToBxa YCTHLIX BRCTYIUIEHUH N0 33AAHHBIM TEMAM, 3CCe, ZOKIAN0B, pedepaTos

Tema 4.3

Conepxaide yuefHOro MaTepHaa

2,3
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3NeKTPOMArHHUTHEIE

CroBOAHBE 3NEKTPOMArBMTHRE KoneBanua. [Ipeppaluedue sHepriiu B koneDaTelLHOM KOHTYpe. 3aTyxaouiue

ronebanns CKTPOMArHuTHBIE Konebanus.

UeHeparop  HE3aTYXAOUIMX  3MEKTPOMATHUTHBIX  KonefaHuil, BolHyXAeHHBIE 3IEKTPHMECKHE  koneGauus,
INepemenHsbiii Tok. ['eHepaTop NSPEMEHHOIO TOXA.
EMKOCTHO® W HHAYKTHEHOE CONPOTUBIEHHR NIEPEMEHHOTO TOKA.
3akoH OMa a7 3NeKTPHIecKoid Ieny IepeMeHHOr0 TOKa.
PaGoTa 1 MOILHOCTH NEPEMEHHOTO TOKA.
I'eHepaTophl TOKA.
Tpancdopmaropel. Texu BecokeH wacTorh. [TonyueHue, nepenaya 1 pacnpeaeieHue MeKTPOIHEPTHH,
Jlabopatopuas pabora 1 3
HHayKTHRHBIE W EMKOCTHBIE COMPOTURISHNHS B UeNH MepeMeHHOro ToKa
CamocToaTenbHan padoTs 00y4aIILAXCH 3
Pemenue 3anay no reme «llepemennslii Tok. 3akou OMa ANA 3MeKTpHUIECKOH LIEMH IEPEMEHHOTC TOKa»
[NoAroToBKa YCTHBIX BRICTYTUIEHHI 0 33AaHHBIM TEMAM, 3¢Ce, ACKIANOB, pedepaTon

Tema 4.4 CojepxaHie y4edHOr0 MaATERHAIA 2 2,3

JIeKTPOMArHATHLIE | DIEKTPOMATHKTHOE NOJIe Kak ocoDbIi BHO MaTepHH. DNeKTPOMArHUTHbIE BONHBL.
BOJIHL1 Betbparop Tepua. OrkpbIteiii konedaTenbHbli KOHTYP.

Hzobperenne paguo A. C. lNonoseim. [Nonarke o paguocsasy. JIpuMeHeHHE 3NeKTPOMATHHTHBIX BOJIH,
CamocTosTensHas paboTa obyyalommxes 3
PemeHue 3ana4 mo TeMe «3NEKTPOMATHUTHRIE BOJHLLY
IloAroToBKa YCTHBIX BRICTYILIEHHH N 3a1aHHLIM TeMaMm, Jcce, TOKNaAoR, pedepaTon

Pazgen 5. OnTHKa 8

Tema 5.1 Copep:xanne y9e0HOro MaTepuana 1 2,3

IIpupoaa ceera CKOPOCTL PACOPOCTPAHEHHA CBETA.

3aK0OHB] OTPHKEHUA | NpenoMienya ceeta. [lonHoe oTpaxeHue.
Jiunsel 'as kak ontHueckad cucteMa. ONTHRECKHE MPHOOPEL.
JlaGoparopnas paboTa 1 3
Hzyuenne uzobpaxeHus IpeIMETOB B TOHKOH IHH3E,
CamoctoareabHan padora 06y49alomHxen 3
Pemenne 3aaau o TeMe «3akOHB OTpaKeHMs W NpefioMIeHus ceeta, IloaHoe otpaxkerue, JIMH3ED
IoAroToBKa YCTHBIX BRICTYILIEHHH IT0 3aaHHEIM TeMaM, 3cce, NokNajloB, pedeparor

Tema 5.2 Conepxanne yuelHOr0o maTepuana 4 2,3
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Bonuosbie ¢BOECTEA
CBETA

Hntepdeperuwnn ceeta. KorepeHTtHoCTh ¢BeTORBIX Myuel. HTepdepednus B TOHKHX IUIEHKaX. [ToI0CH parnoi
toauwHel, Konsua Hetorona. MenonszopaHne HHTepepeHLKA B HAYKE H TEXHHKE.

Nudpaxuus ceeta. Judpakupd Ha wend B DapawtelbHeiX fydax. Judpaxunonnas pemetka. [lonatue o ronorpadum.
IMonapusawyd nonepedHsix soaH. [lonspasauust ceera. drofiHoe sydenpenoMneyue. ITonapouast.

Hucnepcua ceeta. Buael cnektpob. CHexTpbl McHycKaHhd. CHEKTpbl NOMIONIEHMA. YibTpadvoneToBoe H
unpaxpacHoe w3TyucHHA. Pentrenopckne myqn. Mx npupoaa v ceoficTea.

JlaGopaTopuas pafioTa

HMzyueHue nuTephepeHtdd i ANQpakIMy cEeTa.

Jadoparopras pabora

l"paﬂ;prDBKa CNEKTPOCKOHA H OOPSICACHHE ANHHLI BOJIHBI CIICKTPENEHBIX JTHHHH.

CamocTogTensHasi pabora obyJyalinuxcs

Pemenne 3anau no TeMe « BoaHOBEle cBOMiCTRA CBETAR
[NoaroToBKa YCTHBIX BBICTYIUICHRIH N0 33JaHHBIM TEMaM, 3cce, JoKNaaoB, pedepaTos

Paznen 6.

OcHOBM cOel¥anbLHoi TEOPHH OTHOCHTENILHOCTH

Cogepakanne yq4¢6HOro MaTepHana

WHKBapHANTHOCTE MOJIYJisl CKODOCTH CBETA B BAKYYME.
[Nectynatsl JiHuTelina,

I[NpocTpaHcTBO M BpEMs CHIEUMANBLHOM TEOPHH OTHOCHTEIbHOCTH.
CEA3b MACCH! H 3HEPruM cBofoaHOR YaeTHLBL. DHEPry NUKOA.

CamocToaTensHan pabora obywaninxes

IMonroToBka YCTHBIX BEICTYIUIGHHUH 110 3a0aHHbIM TEMaM, 3Cce, AOKIAIO0B, pediepaTos

Pazpea 7.

DNEMEHTBI KBAHTOBOH QHINKH

12

Tema 7.1
Kesanropasi onTHKa

Cogep:xanne y9e0HOr0 MaTepHaIa

2,3

Tennoroe waTyueHKe, PacnpeneneHne SHepri B crextpe abconoTHO Y8pHOTo Tena.
Kranrosas runoresa [nanxa, QOTOHLL,

BrewHutt orosnexrprteckuii adipext. Buytpennuii otoaddext. THrbl GoroaneMenToB.
Hasnenue ceeta, [IOHATHE 0 KOPITYCKYNIAPHO-EOIMHOBOH MPUPOAE CBETa.

CamocToatennsan pabora ofyvarunxes

Penueniie 3agzad no eme «PoroH. 3akous! goToadexran
T[ToAroToBKa YCTHBIX BEICTYIUISHHH IO 330AHHBIM TEMaM, 3Cce, IOKNAN0B, pedepaTos

Tema 7.2
DuzdKa aToMa

Conepxanue yaebHoro MaTepuaia

2,3

PazpatHE BIrT400B HA CTpOEHME BCINECTEA.
3&KOHOM€pHOCTH B @TOMHBIX CMEKTPaX BOJOPOAA.

Apepuas mofens aroMa. Onpitel 3. Pesepdopma. Mogens atoma Bogopona no H. Bopy. I'mnoteza ae Bpoitna.
CooTHowmeHHe Heonpenenénnocteli I'elizendepra. KsautoBsle reHepaTopsl.
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CamoctoaTeabHas padoTa 06yuawmmxest

3
Pemenne 3anay no Teme «Puzuxa atomay
TMoAroTOBKA YCTHBIX BEICTYTUIEHHI [0 3aaaHHbIM TEMaM, Jcce, TOKAafoB, pedepatos
Pa3zpen 8. Isomiouns Beeneunoi 9
Tema 8.1 Copepxanne yqe0HOro MaTepuaa 4
Ctpoenne n pazgutne | Hama 3pesgnas cuctema — [anaktuka. Jpyrue ranaktHKH. BecxoHewHocTs BeenenHoii,
Bceeaennoii [Tonsarue o xocmonoruy. Pacuupaiowasnca Beenennan, Monenk ropsdeit BeeneHHoIH,
Crpoenne u nponcxoxaerde Fanaruk. TEMHas MaTepus W TEMHas SHEPrHi.
Tema 8.2 Cogep:kanne y4eGHOIo MaTepHaa 5
IBONIOLHA 3BE3. Tepmonpepustii cuares. [pobnema repMmosgepHoil 3HEPreTHK.
I'anoresa DOueprua ConHua ¥ 38e3/. DBOIIIOLMA 3BE3L.
NMPOHCXOKTSHHA IlponcxoxaeHne ConHEUHONR CUCTEMBI.
ConHeunoi cHCTEMBI
Beero 181

JIns xapakTepUCTUKY YPOBHS OCBOEHHS y4eOHOro MaTepHana UCTONb3YIOTCA CleAyIonte 0003HauYeHH:
1 — o3HaKOMUTENLHEBIH (y3HABaHHE paHee H3YIEHHEIX 00BEeKTOR, CBOHCTR);

2 — penpoSyKTHBHBIH (BEINOAHEHUE AEITENRHOCTH IO 00pasLy, HHCTPYKUMH WIH IO PYKOROACTBOM);

3 — NpONYKTUBHEIH (TaHUPOBaHHE K CAMOCTOSTELHOS BEIIONHEHHE AesTelHHOCTH, pelleHre IpodeMHbIX 3a71ad).
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2.2 XapaKkTepHCTHKA OCHOBHBIX BHA0OB YIe0H0MH 1eATeLHOCTH CTYICHTOB

Ta6mmua 2.2.1 - XapakTepucTiika OCHOBHEIX BHAOB yueOHOH AeSTeNEHOCTH CTYACHTOR

Conepxanne oGydeHns

XapaKTepHCTHKA OCHOBHBIX BHAOB NeITEILHOCTH CTYAEHTOB (Ha YpoBHe
y4eBHBIX JeHcTBUi)

Beenenne

s VMeHHf TOCTAaHOBKH Lefell [eATENbHOCTH, IUIARKpoBaHWA colcTBeHHOI
fAABIICHHH.

¢ VEKa3zaHMe TIPaHHIl AEATENLHOCTH [ANA JOCTHKSHHA MOCTARNEHHBIX Lenei,
NPeABHACHHA  BO3SMOMHBIX  PE3YNbTAFOB 3TUX  JclicTBHi, OpraHH3aLHH
CaMOKOHTPOJIA H OLEHKH IQIYIEHHBIX PE3YJIbTATOB,

+ PaspuTHe CIIOCOOHOCTH ACHO K TOYHO HM3JAraTh CBOM MBICHH, JIOFHYECKH
00OCHCBBIBATE: CBOKO TOYKY 3PEHHM, BOCIIPHHMMATL H AHATH3HPOBRATL MHEHHA
coBeceIHUKOB, IPH3HABAA NPARO APYTOro 4eI0BeKa Ha HHOe MHEHHE.

o [lpomsBeicHue H3IMEpeHHS GM3IHRECKMX BEMMYHH M OIEHKA [P3HHLIEI
NOTPelIHOCTEH H3MEPEH A,

= [IpencrasneHne rpaHHUBl NOrpelUHOCTeH M3MepeHHH MpPH MOCTPoeHUH
rpadHKoB,

s VMeHHe BBICKA3EIBATS THITOTE3E! AiA OOBLACHEHHUA HAOMOAAEMbIX ABICHHI.

s VMeHHe NpearaTs MOAENH MPHMEHUMOCTH (L3HICCKHX 3aKOHOB.

+ HanoxeHne OCHOBHBIX [MOJIOKEHHE COBPEMEHHOH HAYUHOI KAPTHHB! MHpa.

¢ [Ipusenexue npUMepPOB BIIBIHHUA OTKPBITHI B (DHIHKE Ha TPOCPECe B TEXHMUKE
W TEXHOIOTHH POH3BOACTEA.

KuuemaTuka

» [IpencrasieHue MEXaHHTICCKOrO ABIDKEHHS Te/ia YPABHEHHUAME 3aBHCHMOCTH
KOOPAMHAT ¥ NpOeKIHeif CKOPOCTH OT BPEMEHH,

e [lpeacTaBNeHHEe MEXAHHYECKOTO ABIKCHHA Tenma rpadiMkaMy 3aBHCHMOCTH
KOOPAMHAT H IpoeKUMeli CKOPOCTH OT BpeMEHH.

s OnpejelieRye KOOPAWHAT OpOHASHHOrO NyTH, CKOPOCTH H YCKOPEHHA TeNa
1o rpagpyukaM 3aBHCHMOCTH KOOPIMHAT K NPOEKIUH CKOPOCTH OT BPeMeHH.

¢ OmnpegeacHue KOOPAUHAT NPOHASHHOTO MYTH, CKOPOCTH M YCKOPEHHA Tena
MO YpaBHEHHAM 3aBHCHMOCTH KOOPAMHAT i NPOEKLUMIH CKOPOCTH OT BPEMEHH.

o [IposeficHHe CPaRHUTENRHOTO AHANMH3A PABHOMEPHOrO H PaRHONIEPEMEHHOIO
JIBHKESHHE.

e VKazaHHE HCNOJb30BAHMA MOCTYIATENBHOTO M BPAIATSIbHOIO ABIDKCHHH B
TeXHHKE.

o [Ipuofperenne omnbita paBOTEH B TPYINE € BBITONHEHHEM pPasIMYHBIX
COLHANBHEIX poMei.

¢ Pazpaborka BO3IMOXKHOW cHcTeMil AeHCTBMH M KOHCTPYKLMH  IUiA
IKCTIEPUMEHTANBHOTO ONPEASICHHA KHHEMATHYECKHX BETHUHH.

o [lpeacrasieHHe HHPOPMALMK O BHAAX ABMKEHHA B BHAC TAGMHLIBE

3aKoHBI €O XpaHeEHHA B
MEXaHHKE

¢ [IpaMeHeHHe 3aKOHA COXPAHEHHMA HMIIYIBCA AAA BBIMHCIEHHA W3IMCHEHHH
CKOpocTeit Tell IpH HX B3AHMOAEHCTBHAX.

* Hsmepenve paOoTel CEUT M H3IMEHEHIE KHHETHYECKOH SHEPTHH Tela.

e Boryucnenue padoTsl CHA M H3MEHEHHA KHHETHYECKOH SHepTHH Tena,

* BpluncieHHe NOTEHUMAIBHOR JHEPTHH TSN B TPABHTALMOHHOM [T0JIE.

»  Onpenenedle ROTEHLUHATEHOH 3HEPTHH YIEPYTo Oe(hOpMHPOBAHHOTO TENa TI0
W3BECTHOHN AehOPMAlIHK H JKECTKOCTH TeNa.

» [IpuMeneHHe 3aKOHA COXPAHEHHA MEXAHWYeCKOH JHEPTHH NOPH pacueTax
DE3YIBTATOB B3aMMOIEHCTRHMH Tel IpPABUTALMOHHEIMH CHIAMH M CcHIaMH
YIIPYTOCTH.

» VxasaHWe IPaHHL MPUMEHHMOCTH 3AKQHOB MEXAHHKHY,

(cHOBBL  MOJIEKYISPHO-
KHHETHYECKOH TEOpHH.
HaeaneHulid ras.

# BBITONHEHHE SKCHCPHMCHTOB, CIYRAINX LA 0DOCHOBAHHA MOJNEKYJPHO-
kuHeTHYeCKo# Teopun {MKT).

» Pemuende 3agad ¢ NPHMEHEHREM OCHOBHOTO YPABHEHHA MOJEKYJPHO-
KUHETHIECKOHN TEOPHH ra30B.

e QOnpegeneHde TAPaMeTPOB BelllecTRA B razoo0pasHOM COCTOSHHM Ha
OCHOBAHMH YpaBHEHHA COCTOARMA HIEANBHOTO rasd.
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+ QOmpenencHue NapaMeTpoB BelIECTBA B rasoo0pasHOM  COCTOSAHMH H
MPOHCXOIAIINX Tpolieccos No rpapixam saeucuMoctd p (T), V (T), p (V)

¢ DKCIepUMeHTaNBRHOE uccsenosanue sapucimoct p (T), V (T), p (V).

o [lpeactaenenme B BHAe TIpaduUKOB  H30XOPHOro, H300apHOTO H
HIOTCPMHMECKOro NponeccoB.

s DBprupcneHse cpeaHedl KHRHETHYCCKOH 3HEPrHM  TCIUIOBOrO  OBHKECHMA
MOJIEKYJI [10 H3BECTHOH TEMITEPATYpPE BELIECTRA.

¢ BrickaseiBaHEE UNOTES ANA 00BLACHEHHS HAaOMIOIaeMEIX ABIEHHH.

¢ VKkajaHHe [PaHUIl IDHMEHHMOCTH MOJENH «NeailbHbLl rasy u 3akonos MKT

OCHOBBI
TePMCIHHAMHKH

e l3mepeHne KOMHYECTBA TEIUIOTHI B [pPOLECCAX TEIUIONMEpesa4d. Pacyer
KOTMYECTBE TEIUIOThI, HE00X0IHMOTO UM OCYIIECTBIEHHA 3aJaHHOTO NMPOLIECCa C
Temnonepenauel. Pacder H3MeHEeHHA BHyTpeHHel dHepruM Ten, paboTheE H
NepefaHHOTO  KOMMYECTBA TEMNOTHl ¢ HCTONR30BAHMEM MEPECre  3aKOHA
TEPMOIHHAMHKH.

« Pacuet paGoTbl, COBEpPIIEHHOH razoM, o rpaduky 3aBHCHMOCTH p (V).

e Brmucnenue paboThl rasa, COBEPUICHHOH OpH M3MEHEHHH COCTOAHHA [0
saMKHYTOMy wukny. Buiuucneuue KIIA mpu copepmenur razoM paGoTsl B
mpoleccax H3MEHEHHA COCTOAHMA MO 3aMKHyToMy UHKTy. OObAcHeHHe
TPHHIMIOR ASHCTBHA TENJIOBBIX MALIHH, JIeMOHCTpaLMA POy (JM3HKH B CO3JaHAH
H COBEPILICHCTBOBAHWH TEMUIOBLIX IBUraTENEil.

o HanoweHWe CYTH OKOMOrHUECKHX MpobseM, OOYCIOBNEHHBIX padoToit
TEMUNIOBBIX ABHTATENe W MpeifoeHHUe NMYTH MX pelleHHA. YkazaHWe T'paHWIL
NPUMEHHMOCTH 3aKOHOB TEPMONHHAMMKM. YMEHHE BECTM JMATOT, BHICIYUIHBETH
MHEHHE OMNMOHEHTA, Y14CTBOBATE B JUCKYCCHH, OTKPBITO BRIPAXATH U OTCTAUBATH
CBOIO TOUKY 3PEHHS,

¢ VkazaHWe y4eOHBIX INHMCLMIUINH, NPH H3YYEHHH KOTOPBIX WCIOJBIYKOT
yuebHEIH Marepual «OcHOBBI TEPMO,JHHAMHKID

CroiicTBa napos,
KHAKOCTEH, TBEDABIX TE

L HSMC]JCHHE BASKHOCTH BO34YXA.

¢ PacueT KONHUECTRA TEILIOTHI, HEOOXOAHMOrQ A OCYUIECTRISHIA MPOLEcca
NEPexoaa BeleCTEA U3 OHOTC arperaTHOro COCTORHMA B APYToe.

L BKCHCPI{MEH‘I‘EUIBHOE: HCCIIe JOBAHHE TEILMOBEIX CBOMCTB BEMIECTRA.
[TpuBeeHNe GPUMEPOB KAMUNLIPHEIX ARICHHIH B OBITY, MPHPOIES, TEXHHKE,

e HcconenopaHue MeXaHHYECKHX CBOHCTB TBEPOBIX TEJL

o [lTpumenenpe QHUIMUECKHX TOHATHE M 2aKkoHOB B y4eDHOM MaTepuane
npoteccHOHATEHOIO XapakTepa.

+ Hcnonezoeranue HHTEpHeTa Mg noHcka HMH(poOpMallH o paspaboTkax H
NpHMEHEHUAX COBPEMEHHBIX TBEPABIX H AMOP(HBIX MATEPHAIOB

DEKTPHYECKOE Moae

s BpiupcReHne Ul B3auMOASHCTRHA TOMSIHBIX AICKTPHYCCKHX 3apAgos.
* BrmucneHue HaNpAXEHHOCTH AIEKTPEYCCKOrO TI0JI 00HOTO H HECKOJEBKHX
TOYEHHBIX JICKTPHYCCKHX 3aPAI0B,

3akonnl NOCTOAHHOIO
TOK2

¢ lzMmepeHue MOLIHOCTH 3JekTpuueckoro Toka. Mamepemue 2JC nu
BHYTPEHHETO CONPOTUBIGHHS HCTOUHUKA TOKa.

o BuinonHeHue pacieTOB CHIEBI TOKA W HAOpAkeHww#t Ha yuacTkax
nexTpudeckdx Leneil. OObscHEHWE HA NpHMEPe IEKTPHYECKOH LETH © ABYMA
ucrounnkaMy Toka (J1C), B KaKoM ¢Iyuae UCTOUHHK JNEKTpUUeckoll JHepruH
paboTaeT B peMUME [EHEPATOPd, 4 B KAKOM — B peiKHME [OTpefuTeNs.

» Onpenenenue TEMIIEPATY I HHTH HAKATHBAHH. UsmepeHue
AMEKTPHILCKOrD 3apAja 3JIeKTpOHa.

* CHATHE BOJILTAMNEPHOH XapaKTepUCTHKH AHOAA.

e [lpoBeseHue CpPaBHHUTENLHOTC AHATIM3A NOMYTUPOBOOHHKCBBLIX IHONOB H
TPHOJOB.

o HcenonsseBauue WHTepHeTa mnd noMexa HHGODMALHH O [EPCHEKTHBAX
PasBUTHA TOIYIPOBOAHWKOROH TEXHUKY,

*  VcTaHoBKA PUYKHHO-CASACTBEHHBIX cBasel

JnexTpHYecKHi TOX B
Pa3THUHLIX ¢peaax

e OObacHEHWS (IPHPOAB! 3MEKTPUYESCKOTO TOKA B METaNfax, EeKTPONHTAX,
rajax, BaKyyMme H TOMyNpOBOJAHHKAX

. HpHMeHeHHe IEETPONH3A B TEXHUKE

o [popesenvie  CpPaBHUTENEHOTO  3HAIM3A  HECAMOCTOSNTENBHOLO  H
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CAMOCTOATSALROMO raiOBRIX pa3piaaos

MaranTHOE noge

s lsmepeHne MHAYKUHM MAarHHTHOrO MOMA. BelYMCREHHME CHII, ASHCTBYHOUIMX
Ha NPEBOIHHK ¢ TOKOM B MarHATHOM II0JIE,

¢ Bruucnense cuil, ASHCTBYIOIMHMX HA MCKTPHYECKHH 3apaf, ABHXYIIHICA B
MaTHMTHOM MOJE.

¢ Hccnepopanve GRIeHHH MEKTPOMATHUTHON HHAYKUMY, CAMOMHIYKLIUM.

» BoMMUCTEHNE SHEPTHH MATHHTHOTO (IO,

o (OOBAcHEHME NPUHIMIA ACHCTBAL NEKTPOBHTATEIs.

o OO0pAcHeHHe MNpUHLMNA AeHCTBHA reHepaTopa 3JIEKTPHYECKOr0 TOKAa H
IMEKTPOHIMEPHTENBHEIX TprGopoB,

+« (bbiAcHCHMe TpPHHLMNEG fcHCTBMA Macc-cliexTporpada, YCKOpHTeNneH
3apOKEHHBIX JACTHIL

¢ (OGpacHEeHHe PONH MArKMTHOTO MOM 3eMIH B KH3IHH pacTeHu, XUBOTHLIX,
HE0BEKd.

o [IpHPeficHHE MPHMEPOB NPAKTHYECKOTO IPUMEHEHHS HM3YHYEHHBIX SBICHHI,
3aKOHOB, MpUGopos, YCTPOHCTB.

o [IpcBeseHHe CpaBHHTENRHOPO AHANM3A CROUCTR  3MEKTPOCTATHUECKQTO,
MaTHHTHOTO H BUXPEBOTO JJIEKTPHYECKHX Tonei.

MexaHHuecKHe
KoJebanusa

s HccnenmoBanMe 3aBHCHMOCTH [epnomd  KoeGaHWi  MaTeMAaTHUECKOro
MAATHHKA OT ero ANHHLL, MACCH M aMILTHTY XL KOTeGaHu i,

¢ Hccnenosanue 3aBHCHMOCTH Nepuoja KoneOanui rpy3a Ha NPYXKHHE OT €T0
MACCH! M MECTKOCTH MPYXHHBL

* DBpuupcneHne nepuoxa  konebaHH#  MATeMAaTHMECKOT¢ MafATHHKA No
M3BECTHOMY 3HAYEHHIO 8r0 JATHHEL,

s Bruncnehne mepHoAa koneGaHuili rpy3sa Ha MPYXKHWHE MO M3BECTHBIM
3HAUCHHAM €70 MaCChl H ECTKOCTH MPYAHHBL

o BoipaGoTka ‘HaBHIKOB BOCTIPHHMMATb, AHATH3MPOBATh, NepepalaThBaTh H
OPeqbLABIATE HHOOPMALIIO B COOTBETCTBKH C NOCTARNEHHBIMH 321aUaMi.

» [IpHBEREHHS TPHMEPOB ABTOKOJIEDATENBHBIX MEXAHHYECKHX CHCTEM.

s TIpoBencHue knaccupukavu konebanui

¥npyrae soaHbl

¢ MamepeHwe miuEbl 3BYKOBOH BOJIHBl TNe¢ pesdyisTatram Habmogerwit
uHTepQepeHLMH 3BYKOBBIX BOJH,

s HabmopseHue H oObfcHEHHe sBIEcHMI WHTepdepeRIMM H AH{paxuyH
MEXaHHYECKHX BOJIH.

o [Ipeacrasrenne obnacteill NMpHMEHCHMS YABTPA3BYKAZ M MEPCIEKTHBBI £ro
UCHOMB30BAHKA B PA3THYHBIX 00MACTAX HAYKH, TEXHHKH, B MCOHIIMHE.

e HamokeHME CYTH 3KONOTHWECKHX NpoOieM, CBA3AHHRIX C Bo3jelicTBHEM
3BYKOBBIX BOJIH HA OpraHH3M Y6JIOBEKA

FneKTpOMArHHTHEIE
KoaeGanun

» HabmoaeHHe ocuumnorpaMm rapMOHHHECKHX KoneOauuit CHITB TOKA B LETH,

s  MiMepende 3nekTpOEMKOCTH koHAeHcaTopa. Miamepenwe HHIYKTHBHOCTL
KaTYIKH.

¢ Hccnegopanue ABICHHA 3HCKTPHYECKOTO PE3OHAHCA B MOCMEIOBATEIbHOMH
HeTH.

» [IpoBencHHe aHAIICTHH MEHTY GHIMIECCKIMHE BEIMYHHAMH,
XapaKkTepMBYIOUIHMH MEXaHIUECKYI0 M 2NEKTPOMATHHTHYIO KonebaTenbHbie
CHCTEMBIL.

¢ PacueT 3HadWeHMI CHUNBI TOKA M HaNPSKCHHA Ha 2JICMEHTax LEIH
MEpEMEHHOTO TOKA.

¢ Hccnemopanwe npuHUMTA fOckicTBHA TpaHcthopmatopa. Hcecnenosanme
OpHHUMNg ZefcTBHA reHepaTopa NepeMeHHOro Toka. Mcenonezosanme HHTEpHETa
AN MOHCKa HH(OPMAIH 0 COBPEeMEHHBIX cnocobax nepefayl JieKTPOIHEPrHH

INeKTPOMATHHTHLIE
BOJTHbI

» OcymecTaieHde pagHoMepedayd H pagHonpHema. HccnenosaHue cBoHCTS
JICKTPOMArHUTHeIX BONH & NOMOIIBK)Y MOOHANBHOTO Te]‘[edJOHa.

s PasBuTHe UCHHOCTHOTO OTHOLIGHHA X HiyvaeMbBlM Ha YpoKax ¢)H3HKH
0OBEKTAM W OCEAHBAEMLIM BHIAM NEATEIhHOCTH.

o QOO0bACHEHHE¢ MNPHHUMIAAIBHONO  PadIu4yksd  OpUPOILl  YTPYTHX M
INEKTPOMArHHTHLIX BOJH.

* Hanowedue CYTH JKOJIOTHYCCKHX npoﬁnem, CBAZAHHRIX C
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3NEKTPOMATHUTHBIMI KOJACOaHHAMH 1 BOTHAMH,
¢ (OBACHEHHE POIHM SNEKTPOMATHHTHEIX BOJH B COBPeMEHHEIX HCCISNOBAHHAX
Beenennoit

IIpspona cBeTa

» [lprMeHenre Ha NPAKTHKE 3AKOHOB OTPAKEHHA H [PEJNOMICHHA CBETA IPH
peLIeHHY 3a0dt.

L Onpe,ueneﬂﬂe CeKTPAJIBHBEIX TIPAHHLI YYBCTBUTENBHOCTH HCHOBCYCCKOIO
Frasa.

s VYMeHHe CTPOUTD H300DaKCHHSA NPEMETOB, JaRaeMEIe TUH3AMH.
Pacuer paccTOAHUA OT THH3L JO0 H300paKeHHd TpeaMera.
PacyeT ONTHYECKOH CHITBI JTHH3HL.
Hamepenste GOKYCHOIO PACCTOAHMS MMH3EL.

L]
[ ]
-
o HemeITaHHe MOMeENeit MUKPOCKONA ¥ TENECKONa

Boanogere cBojicTBa
CBETA

Ha@moneHne sBReHns uHTephepe RN SNCKTPOMATHHTHBIX BOMH.
Haboaenue Aaneuns TMGPAKIHH NEKTPOMATHUTHRIX BOMTH,
Ha6mozeHue sABMEHWA MONAPH3ALMH ICKTPOMATHUTHBIX BOJH, H3iMepeHue
ANVHBL CBETOBO BOMHEL [0 PE3YNLTATAM HAGMOIeHA ABNICHNA HHTepdepeHInm.

» HabmoaeHKe ABNCHHA NH(PAKUIMH CRETA.

¢ Habmonenue ARNSHUA MOMAPH3AUHH U AHCNEPCHH CBETA.

» [louck pasnwuuit W cxoAcTBa MEXTY AUGPAKLHUOHHLIM M AHCIEPCHOHHBIM
CTIeKTpaMH.

e [IpueeneHye NMpHMEpPOB [OABNCHHA B NMPHPOAE M MCTOMB3OBAHUA B TEXHHKE
sBIEeHNH HHTepdepentny, THPPAKLMYE, NONKPHIALMA H THCMEPCHH CBETA.

¢ TlepeunciieHne METOAOB MO3IHAHMA, KOTOPbIE HCHOJB30BAHBL MPH H3Y9CHHH
yKa3aHHbIX ABNeHuH

KBaHTOBARA OMITHKA

s Habmonzeune goroanekTprieckoro sddekra.

¢  OOpacueHue 3ak0HOR CTONETORA HA OCHOBE KBAHTOBLIX MPEACTARISHHH,
‘e Pacger MakCHMANbHOH  KHHETMYECKOH DHEpPrHM  3CKTPOHOB  IIPH
¢otoanexTpieckom adbexTe.

* OmnpenmencHue paQoTel BHXOAa 3NEKTPOHA MO0 TrpaduKy 3aBUCHMOCTH
MAKCUMANBHON KHHETURECKOH 3HEPIHM GOTOAIEKTPOHOB OT HACTOTEI CBETA.

» Hamepenue paGoThl BBIX0AA JMEKTPOHA.

e [lepeuncieHre OpHOOPOB  YCTAHOBKYM, B KOTOpAIX  IpHMEHAETCH
HeauHepIHOHHOCTE thotoadderra.

s OOBiACHEHME KOPHYCKYJADHO-BOMHOBOTO JAyamHiMa cBOMCTE  (OTOHOB,
OObsAcHEHHE PO KBAHTOBOM ONTHKY B PA3BHTHM COBpEMeHHOH (DHIMKH

Ouznka aToma

o Ha6mogenwe THHEHIATHIX CISKTPOB.

e PacueT 4acTOThI M JUTHHb BOTHH HCITYCKAEMOFO CBETA TIPH MEPEXOAE ATOMa
BOAOpOIA H3 OAHOIC CTALIHOHAPHOIO COCTOAHNAL B OpYTOE.

s OOBACHEHHE NPOMCXOXKIEHUA NHHEHYATOr0 CHOSKTpa 4TOMA BOAOpPOIA H
pa3m4Hs MHHe FIaTeiX CICKTPOB PAIIHUHEIX Ida30B.

s HccnegoraHue THHEHYATOrO CHIEKTPA.

s Hccreaopanue NpHHUMMIA PaboTel THOMUHECLEHTHOH TAMITEE.

» Habmoaenue 1 0BbACHEHNE MPUHUMIIA AeHCTBIA Ia3epa.

» [IpuBeneHue NpUMEPOB HCIOMBLIOBAHMA JIa3epa B COBPEMEHHOM Hayke |
TEXHHKE.

e HcnonsiosaHue MHTepHeTa A1 MoHCKa HHGOPMAIMH O OEPCrEKTHBAX
NpUMEHEHUA lasepa
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3. YYEBHO-METOJHYECKOE H MATEPUAJBHO-TEXHHTECKOE
OBECIIEYEHHUE IMPOTPAMMbBI YMEBHOHU JTUCITUILTHHBI « @PH3UKA»

Ma’repna.ﬂbﬂo-'rexunqecxoe olecnieaeHHe JHCHOHILTHHEBI

[Iporpamma yueGHo# aucumminiasl « Dusuka» peamasyercd B yueOHOM KabMHeTe (U3HKH
u nabopatopun pu3nka Ne 414,

Ob6opyaosanme (ocHamenHe) yedHOro kadunera:

— KOMILICKT YIeOHO-METOAHHECKUX JIOKYMCHTOR;

— HarJIIHbIE Noco0us (CTEHIRI, TLIaKaTh);

— ayAUTOpHAasd JOCKa C MArHUTHOH [IOBEPXHOCTHED,

— IEMOHCTpAIMOHHOE U MabopaTopHoe 000pyIOBaHuE;

— mKabkl g 7ab0paTOPHOrO U ASMOHCTPAIIHOHHOTO 000Dy IOBaHHS,
— JIEMOHCTPAUMOHHLIH CTOM;

— pabouue yuebHBIE MECTA IO KOIMYECTBY IOCANOYHBIX MECT.

TexHHYecKHe cpeacTBa 00yUcHna:
— MYJNBTHMEMHHBIN IPOEKTOD;
— 3KCIO3ULMOHHBIA 3KPaH;
— CpeIcTBa TEHEKOMMYHHKAIHH;
—~ KOMTIBIOTEPEIL.
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4. PEKOMEHJAYEMAS JIHTEPATYPA

OcHoBHEIE HCTOMHHKH /LA CTYJECHTOR:

. Auurpuesa B.@. ®usuxa Ans npodeccHi W CHEHHMANBHOCTEH TEXHUYMECKOTO NpPodus:
yueCHUK JI1 CTYACHTOB NpodecCHOHANBHBIX 00pa3oBATEABHEIX OPraHu3amii, OCBAHBAIOIINX
npogeccun u cnermansHoct CI10. — M., 2017

. Imurpuera B.O. Omzmka aua mpodeccuii M CHENHATFHOCTEH TEXHUUECKOTO HPOQIIA.
CGopauk 3amaw: yued. mocobre AN CTYAEHTOB HPOQEcCHOHANBHLIX 00pa3oBaTeIbHEIX
OpraHu3aryif, ocpauBaloINX npoteccun u cnenuansroctd CIIO. — M., 2017

. Avutpuecsa B.@. ®Ousuxa And npodeccrAil W CIEIHANBHOCTEH TEXHHYECKOro mpodums.
KontponsHele Marepuansl:  ydeD. I@ocobHe i CTYZEHTOB  IpOQdeCCHOHANBHEIX
00paz0BaTebHEIX OpraHu3aluii, ocBauBalOmMuX npodeccun u cnenuansaocta CIIO. - M.,
2016

. Omurpuesa B.@. dusmxa mis npodeccuil B CHEIUaNbHOCTSH TEXHHYECKOTO NPOQUIL.
JlaGopaTopHent mpakTHKyM: ydeb. mnocodue g CTYAEHTOB IIpodeCcCHOHANBHBIX
00pa3oBaTeNbHEIX Opradu3aliii, ocBanBaOIMUX npodeccnn u crnenpansHocta CIIO. - M.,
2017

. MmutpueBa B.@d. ®usmxa ang npodeccHif U crneNHaTBPHOCTEH TEXHHUYECKOro NpodhuIs:
SIIEKTPOHHEIE yuel.- MeTOHd. KOMIUIEKC Mg oOpa3oBaTeNbHBIX YAPEXISHHR cped. mpod.
ofpazosanus. - M., 2014.

. Jimutpuena B. ©. Ouzuka g npodeccui ¥ CHELHATBHOCTEH TEXHHUYECKOTO NpOdHHIL:
3MEKTPOHHOEe ydeOHoe M3JaHHe (MHTEPAKTMBHOE JJIEKTPOHHOE MNPUIOKEHHE) Ui
00pasoBaTeNbHBIX YUpEXKIeHMi cpex. npod. obpazosanus. - M., 2014.

. Tpodrmona T.U., Pupcos A.B. Ouzuka s npodecchii 4 crneuHaIbHOCTEH TEXHIYECKOrO U
ecTecTReHHOHAyurioro upodmneii: COopHux 3amau: yueb. Ilocobme mng CTYAEHTOB
npodecCHOHANBHEIX  00pa3oBaTeNbHBIX OPraHM3alMii, ocBauBawmx npodeccur H
cnenraiacaoctH CITO. - M., 2017

. Tpopmmora T.H., ®upcor A.B. Ouzuka 11s npodecerit i cenuaIbHOCTEH TEXHUIECKOTO K
ecTeCTBEHHOHAyTHOTO npoduieli: Pemenma 3amax: yueG.  [TocoGme mna cryaeHTOB
npodeccuoHabHBIX  00pa30BaTeNBHBIX OPraHM3alMid, oOcBamBalOIIMX mpodeccHd H
cnemansHOCcTH CIIO0. - M., 2016

. ®upcoB A.B. Puzuka 114 npodeccrii ¥ creNUANLHOCTEH TEXHHIECKOro U
ECTeCTBEHHOHAYYHOrO  npodumeii: y9eOHMK I  CTYZEHTOB  npod)eCcCHOHAIBHBIX
o0pazoBaTenbHBIX OpraHM3anyii, ocBauBaromux npodeccun u cneruansrocta CIIO/Mmog pea.
T.A. Tpodumosoi. — M., 2017

Jas npenogaBaTeseH:

. O6 obpazosanuu 8 Poccuiickoit Qenepanun: deaep. 3akoH ot 29.12. 2012 Ne 273-@3 (8 pen.
®enepansHEIX 3akoHOB oT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, or 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-D3, or 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-@3, or
03.02.2014 Ne 15-@3, or 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, or 04.06.2014 Ne
148-®3, ¢ u3M., BHECEHHEIMH PesepanbHEM 3akoHOM 0T 04.06.2014 Ne 145-®3, B pen. Ot
03.07.2016, ¢ u3m. or 19.12.2016.)

. Ilpukaz MuHucrepctBa oOpazoBanus M Hayku PO «0O0 yrBepknmeHuH ¢enepanbHOTO
rOCYZapCTBEHHOro o6pa3zoBaTeNLHOTO CTAHAApTa cpeaHero (MmoaHoro) obmero obpazoBaHms»
(zapeructpuporan B MuHiocte PO 07.06.2012 No 24480).

. Ilpuxaz MunucrepcTBa 00pasopanus u Haykw PO ot 31 gekabps 2015 r. N1578 "O
BHECEHHH H3MEHEHHH R (QencpalbHEIH TIOCYAapCTBEHHBIH 0o0pa30BaTeNbHEIH CTAaHOAPT
cpexnero obmero o6pa3oBaHus, YTBEpXKICHHBH NMpHKa3zoM MUHHCTepeTBa 00pasoBanus H

Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. N413"
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. ITucemo I[enap"rameHTa FOCYI[&pCTBGHHOﬁ IIOJIIMTHKH B cq)epe IIOATOTOBKH paﬁotmx Kanapor |1

AIIO Munobprayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenzpamim mo opraHd3anuu
noNydeHHs cpexHero obmero ofpazoBaHus B TpeAeiax OCBOCHHUS 00pazoBaTelbHEIX
OporpaMM cpeaHero mpogecCHOHANBEHOTO o0OpazoBaHMd Ha 0ase OCHOBHOro obuero
obpasoBanms yueToM TpeboBaHWU (enepanbHEIX TOCYIAPCTBEHHBIX 00pa30oBaTEIbHEIX
CTAHJAPTOR H IOJIy4YacMO#l npo(hecCHM MMM CHCHHANBHOCTH CPEHHErO HPOecCHOHANBHOTO
06pa3oRaHAA C H3MCHCHUAMHE H JOMONHEHMIMH oT 25 mMast 2017 1., mpoToxon Ne3»,
[MpuMepuas ocuoBHAt oOpasopaTenbHas HporpaMMa cpenHero oOmero obpasoBaHUs,
ogoOpenHas peileHUeM (eAepalbHOTO y4eOHO-METOJHIecKoro o0beUHEeHHS MO o0ImeMy
o6pazosaruio (npotoxoi oT 28 uroHg 2016 1. Ne 2/16-3).

. @enepansHbii 3akod ot 10.01.2002 Ne 7-03 «0O6 oxpaHe okpyxaromed cpems» (B ped. oT

25.06.2012, ¢ uam. ot 05.03.2013) // C3 P®. — 2002, — Ne 2. — Cr. 133,

HHTepHeT- pecypcni:
www., fetor, edu. ru (QexepanbHB HEHTP HHPOPMATHOHHO-00Pa30BATEIBHEIX PECYPCOB).
wwww. dic. academic. ru (Axanemuk, CloBapy i SHIMKIOICINH ).
www. booksgid. com (Booxks Gid. OnextponHas 6ubnuorexa).
www. globalteka. ru (I'nobanteka. I nobansHas 6HOAMOTEKa HAYIHEIX PECYPCOR).
www, window. edu. ru (EauHOE OKHO A0CTYIIA K 00pa30BaTEIbHEIM pecypcam).
www. st-books. ru (JIyaimas yueGHas mureparypa).
www. school. edu. ru (Poccuitckuit oOpasoBaTensHEll mopran. JOCTYIHOCTE, KAYECTRO,
3 (PeKTHBHOCTE).
www, rw/book (OrexTponnas 6ubmoTedHas cucTeMa).
www. alleng. ru/edu/phys. htm (O6pasoBatensunic pecypenl Uatepuera — Ouznka).
www. school-collection. edu. ru (EauHad Kouekums UGPoBBIX 06pa30BaATEILHLIX
pECYPCORB).
https//fiz.1september. ru (yuebno-meroaudeckas razeta « Dusmkay).
www. n-t. ru/nl/fz (HoGenegckue maypeats no ¢usuxe),
www. nuclphys. sinp. msu. ru ($inepnas ¢uzuxa 8 MuTepHere).
www. college. ru/fizika (ITogrororka k EI'3).
www. kvant. mceme. ru (Hay9HO-IOMYIIPHEN QH3MKO-MAaTEMaTHIECKHIT Ky pHAT
«KpanT»).
www. yos. rw/natural-sciences/html (ecTeCTReHHOHAYHHEIN KYPHAI A7 MOJOAEKH «IIyTh B

HAYKY»).
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