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Pabouas mporpamma ydeOHON auciumuHbl «Pu3uka» pazpaboTaHa Ha OCHOBE TpeOOBaHMIA
@denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CpelHero olmiero ooOpazoBaHUs,
YTBEPKACHHOIO IpuUKasoM MuHuctepcTBa o0OpazoBaHuss M Hayku Poccuiickoit ®Penepanuu
ot 17.05.2012 roma Ne 413, Ha ocHOBe MOJIOKEHUH (emeparbHO OCHOBHOW 0011€00pa3oBaTeIbHON
MPOrPaMMBI CPETHETr0 OOINero oO0pa30BaHUs, YTBEPKICHHOW MPUKAa30M MHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®deneparuu ot 18.05.2023 roma Ne 371, m ¢ yderom TpeOoBaHuii DeaepaqbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa IO CHENHMAIBHOCTH CPEJHEro NpoQecCHOHATBHOTO
obpazoBanms 15.02.03 TexHuueckas SKCIUTyaTalds THIPABIMYECKUX MAIWH, THIPOIPHUBOJIOB U
THJIPOITHEBMOABTOMATUKY, YTBEPKIACHHOTO IPHKA30M MunucrtepctBa 00pa3oBaHUS UM HAYKH
Poccuiickoit ®eneparuun Ne 345 ot 18.04.2014.
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[IpeameTHOM KOMUCCUEN Metognueckon komuccrern MoK
«MaremMaTH4eCcKuX U €CTeCTBEHHOHAYYHBIX

JTUCIIUTLTH» ITpotokon Ne3 ot «21» deBpans 2024r.

IIpencenarens E.C. KopbiTHHKOBa
[Ipotokon Ne 5 ot «31» ssuBaps 2024 r.
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1 OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHbBI «®U3UKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHON nucuuIUIMHB «DU3MKa» SBISETCSA YaCThIO MPOTPAMMBI HOATOTOBKH
CIELMANNCTOB  cpeaHero 3BeHa mo crnenuanbHocTd  15.02.03  TexHuueckas  dKCIUTyaTarus
THPABINYECKUX MAIIWH, THIPOIPUBOJOB U THAPOITHEBMOABTOMATHKH. Pabovast mporpamMma cocraBieHa
111 OYHOH (OPMBI O0YUEHUSI.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHENUATHCTOB CPeHEro 3BeHa

VYyeOnass mgucruruiiHa — «Pu3uKa» OTHOCUTCS K 00I1e00pa3oBaTebHOMY LHKIY POrpaMMbl
MOJITOTOBKH CIICIIUATIMCTOB CPEIHEr0 3B€HA M OTHOCUTCS K mpeameTHoi oomactu GI'OC cpemnero obmiero
oOpa3oBaHusi «EcTeCTBEHHbBIE HAYKNY.

VYpoBeHb ocBoeHust ydeOHOM mucuMIUiiHBI B cooTBeTcTBUU ¢ PI'OC cpennero o6miero
o0Opa3oBaHus YriyOJIeHHBIN.

OcBoeHure JUCIUTIIMHBI HAlPABIECHO HA JIOCTUKEHUE CIICTIYIONTUX IICJICH:

e (dopMUpOBaHHME HUHTEpeca U CTPEeMJICHHS OOYYArOIIMXCS K HAYYHOMY H3YYEHHIO MPUPOJIBI,

pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
® pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS U (POPMHUPOBAHKUE HCCIEAOBATEIIHCKOTO
OTHOIIIEHHUS K OKPYKAIOLIUM SIBIICHUSIM;

¢ (GopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KAaK pe3ysbTaTa U3yueHHUsI OCHOB CTPOCHHS MaTepuu
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMEHUU OOBSCHATH SBICHUA C UCIOJb30BaHUEM (U3MYECKUX 3HAHUN U
HAyYHBIX JIOKa3aTEIbCTB;

e (OpMUPOBAHHE TPEICTABICHUNW O PONHM (DM3WKHU JUISI PAa3BUTHS JAPYTUX ECTCCTBCHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;

PaGouas mporpamma yueOHOU AuCHMIUIUHBI «Du3uKa» MMeeT MEeXAUCHUIIIMHAPHYIO CBS3b C
oOmeobpaszoBarenbHbiMUA yaeOHbIMU auctuiuimHamMu OYII1.03 Martematuka, OVIL.07 Xumusa, OVYIIL.08
buonorus, OYIL.11 I'eorpadus.

Vuebnas mucuurumHa — «@Du3nuka» SBISIETCS MPEANISCTBYIOUIUM ISl M3YUCHHS CIETYHOIINX
qucuuiinH U monyneit: OI.O1 DneMeHThl THApaBIMKM M MHEBMaTH4YecKux mpuBonaoB, OI1.09
bezomacHocth xu3naenestenbHocTH, OI1.02 T'mapomexanuka, OI1.04 Texamueckas mexanwka, OI1.07
DnekTpoTexHuka u anekTponuka, OI1.05 Marepuanosenenue,



2 INIAHUPYEMBIE PE3YJbTATHI OCBOEHWA YYEBHOM JUCIUTIIIAHBI
OcBoenmue conepxanust yueOHol nuctuminabl «Pusnkay odecrednBaeT JOCTHKEHHE 00yYaroIUMUCS CISIYIOIUX pe3ybTaToB:

OO0mue u mpodeccnoHaIbHbBIE
KOMTIETEeHIINH

Ilnanupyemblie pe3yJbTaThl 00yUeHUsI

JIMYHOCTHBIE / MeTanpeaIMeTHbIe

IIpenmeTHbIE

OK 01 BeiOupaTh criocoObl pemeHust

3aga4
JCATCIIBPHOCTH IIPUMCHHUTEIIBHO
Pa3IMYHbIM KOHTCKCTaM

poheCCUOHANTBHOMN

K

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOW IHCIMIUIMHBI
OTPa)KarOT TOTOBHOCTH M CIOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBATHCS cthopmMupoBaHHOMH BHYTPECHHEU
MO3UIMENH JINYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHEHTAIUi,
MO3UTUBHBIX BHYTPEHHHX YOEKIEHHH, COOTBETCTBYIOIIMX
TPAIWIIMOHHBIM  IIEHHOCTSM  POCCHIHCKOTO  OOIIEeCTBa,
paciMpeHre KU3HEHHOTO OIbITa M OMbITa JACSITeTHHOCTH B
nporecce peanuzanuu OCHOBHBIX HarpaBJICHUI
BOCTIMTATEBHOM JIEATEIbHOCTH, B TOM YUCJIE B YaCTH:
TPYZAOBOTO BOCIIUTAHUS:

JIP25. unmepec k pasimuuuvim cghepam npoheccuoHatbHol
0esmenbHOCIU, YMeHUue Co8epulams OCO3HAHHBIL GblOOD
0yoyweti npogeccuu U  peanuz08vl8amv  COOCMBEHHbIE
JHCUSHEHHbBIE NIAHDL,

MeranpenqMeTHble  pe3yJibTaTbl  OCBOGHHS  y4eOHOM
JMCIUIUIAHBI OTPAXKAIOT:

8.1. Ognanenue YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEILHBIME JICHCTBUSMU:

a) 0a30BbIE JIOTHYECKUE ICUCTBHUS:

MPI. CamocmosmenbHo popmynruposamo u
aKmyanusupogams — Npoonemy,  paccMampueéamv — ee
8cecmopomnte;

MP2.  ycmanagénusamv — cywjeCmeeHHbull NPUSHAK — UNU
OCHOBANUSA ONIAL CPAGHEHU, Kadccudurayuu u 00oowenus;
MP3.  onpedenamev yemu  OeamenpHOCMU,  3a0a8amb
napamempuvl U Kpumepuu ux OOCTMUNCEHUs,

MP4. e6via61simb  3AKOHOMEPHOCMU U NPOMUBOpEHUsl 8
PaccmMampueaemvlx sA61eHUAX,

MP5. eHocumb Koppekmugvl 8 0esimenabHOCb, OYeHUBAms
coomeemcmeue pe3yIbmamos YeisimM, OYEeHUBams pPUCKU
nocaeocmeul 0esmeibHOCmi,

MP6. passusams KpeamugHoe MvluLleHUue NPU peuleHul
JICUSHEHHBIX NpoOTIeM;

[1P61. copMupoBaHHOCTH MPEACTABICHUI O POJIH U MECTE
(u3MKN U acCTPOHOMHUHM B COBPEMEHHOH HAy4YHOH KapThHE
MHpa, 0 cUcTeMooOpa3yromeil ponu QUK B pa3BUTHH
€CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH,
0 BKJIQ/Ie POCCHHCKUX U 3apyOE€KHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAyKH; IOHMMaHHE (U3HMUECKONH CYLIHOCTH
HAOJMIOMAaeMbIX SIBJIGHMM MHMKpOMHUpPA, MakpoMHupa U
Meramupa; MOHHUMaHHe POJIM aCTPOHOMHUH B MPAKTUYCCKOM
NESTENbHOCTH  YEeNOBeKa M JaJbHEHmeM  Hay4yHO-
TEXHUYECKOM DPa3BUTUH, posin GU3HKH B (HOpMHUpPOBaHUH
Kpyrosopa u (pyHKIIMOHAJIBHOH TPAMOTHOCTH YeJIOBEKa ISt
pelIeHus MPaKTUIECKUX 3a/1a4;

I[IP62.  cdopMupoBaHHOCTP  yYMEHHH  pacro3HaBaTh
(m3nueckue sBieHUs (MPOLECCH) M OOBACHATH WX Ha
OCHOBE  H3YYEHHBIX  3aKOHOB:  paBHOMEpHOE |
PaBHOYCKOpEHHOE NPSMOJIMHEIHOE ABMKEHHUE, CBOOOIHOE
MajieHue TeJ, JABWKEHUE 10 OKPY)KHOCTH, HWHEpLHS,
B3aUMOJICHCTBHE TEI, KOJeOaTeNbHOE TBIKEHIE, Pe30HaHC,
BOJTHOBOE JIBMXeHue; Auddy3us, OpOyHOBCKOE IBIKEHUE,
CTPOCHHUE XHUIKOCTEH W TBEPIBIX TeJ, U3MEHEHHE o0bemMa
TeJ TpY HarpeBaHUM (OXJIaXKIEHHH), TETUIOBOE paBHOBECHE,
UCIapeHue, KOHJCHCAlWs, IUIaBJIEHHE, KPHCTAJLIH3aIus,
KWIIEHHE,  BJI&XHOCTb  BO3[AyXa, CBs3b  CpeAHeH
KMHETHYECKOH SHEPTrUHU TEIJIOBOTO JIBIKEHHUS MOJIEKYN C
a0COJTIOTHON TeMIIepaTypol, TOBBIIIICHUE NaBIICHUSA Ta3a
IPU €ro HarpeBaHHU B 3aKPBITOM COCYZAE, CBSI3b MEXKAY
mapameTpamMM  COCTOSIHMA ~ Ta3a B H30MpoLeccax;
JJIEKTPH3AIUS TeJl, B3aUMOJICHCTBUE 3aps/iOB, HArpeBaHUE
MPOBOJHUKA C TOKOM, B3aHMOHeI71CTBHe MAarHuToB,
3JIEKTPOMAarHUTHasE MHAYKLMS, ACWCTBHE MarHUTHOTO MOJIS
Ha TMPOBOJHUK C TOKOM U JBWXKYIIMICA 3apsn,
OJICKTPOMArHuTHBIC KOJIe6aHI/I$I 1 BOJIHBI, HpHMOHHHeﬁHoe
pacmpocTpaHeHHWE  CBETa, OTPaKeHHE, IPeJIOMIICHHE,
uHTepepeHuns, IUQpakiysi W  TONIpU3alusi  CBETa,




0) 6a30BbBIC UCCIICIOBATEIILCKUE ACHCTBUS:

MP7. enademv HagblKAMU YYEOHO-UCCIEO08AMENbCKOU U
NPOEKMHOU  0esAmeNbHOCMU, — HAGIKAMU — pA3peuleHus:
npobnem;

MPI2. eviasriamb  NPUYUHHO-CIEOCMBEHHbIe  C6A3U U
aKmyanusuposams  3a0auy,  6bl0gueamsv — 2unomesy  ee
peuilenus, HAxo0Umv apaymeHmsl O O00KA3amenlbcmed
c8OUX ymBepitcOeHull, 3a0asams napamempuvl U Kpumepuu
pewenus;

MP13. ananuzuposams nonyuennvle 8 Xo0e peuenus 3a0aqu
pe3yibmamel, KpUmMu4ecku OYeHus8ams ux 00Cmo8epHOCMb,
NPOSHO3UPOBAMb USMEHEHUE 8 HOBbIX YCIOBUAX,

MPI7. ymems nepenocumv 3HAHUA 8 NO3HABAMENbHYIO U
NPaKmu4eckyro 001aCmu HCU3HeOesmeNbHOCU,
MPI8. ymemv ummezpuposamv  3HAHUSA
npeomMemusix ooracmetl;

MP19. gvi0sucams HoGble uoeu, npeoiazams OPUSUHATbHBLE
HOOX00bl U PEUEeHUSL,

MP20. cmasume npobaemol
AnbMepHAMUGHbIE PEULEHU,

U3z  pasHsvlxX

u 3adauu, Oonyckanoujue

qucrepcust cBeta; (oTodNeKTpruueckuil 3G (eKT, CBETOBOE
JABJICHWE, BO3HUKHOBEHHE IIMHEHYAaTOro CIEeKTpa aToMa

BOZIOPOJa, €CTECTBEHHAs u UCKYCCTBEHHAs
PaAMOaKTUBHOCTE;
[IP65. yMmeHwme yYHTHIBATH TPAHUIBI [PUMEHEHUS

H3yYCHHBIX (DU3MYECKUX MOAEJCH: MaTepHalbHas TOUKa,
WHepUHaibHasg CHUCTEMa OTCYeTa, WACANbHBIA Ta3; MOJEITH
CTPOCHUS Ta30B, KUAKOCTEH WM TBEPABIX TeN, TOYCUYHBIH
UIEKTPUYECKUI 3apAl, sAepHasi MOJENb aTOMa, HyKJIOHHAs
MO/JIeNTb ATOMHOTO Sipa MPH PElIeHUH (HU3NIECKUX 3a1ay;

[MPy3. chopMHpOBaHHOCTH YMEHHUSI pas3iuyarh YyCIOBUS
MPUMEHUMOCTH MOAENeH (QHU3MYECKHX Tel U IPOLECCOB
(sBIEHNI): MHEpLIMANBbHAS CHCTEMA OTCUETa, MaTepHabHas
TOYKA, PAaBHOYCKOPEHHOE JBI)KEHME, CBOOOIHOE IajieHHe,
abcomroTHO yrpyrast nedopmaiiusi, abCOMOTHO YyIpyroe u
abCONMIOTHO HEYNpYroe CTOJKHOBEHHUS, MOJeNel rasa,

JKUJKOCTH W TBEepAOro  (KpHCTAUTMYECKOro)  Tedna,
UICANTBHOIO  rasza, TOYEUHBIM  3apsl, OIHOPOIHOE
ANEKTPUYECKOe TI0JIe, OJHOPOJHOE MAarHWTHOE TIOJie,

TrapMOHUYECKHE KOJICOaHUS, MaTeMaTHYeCKH MAasTHUK,
UACATBHBINA MPYKUHHBIN MajgTHUK, TAPMOHUYECKUE BOJIHBI,
WAcaJIbHBI  KOJIeOAaTeNbHBIA KOHTYp, TOHKas JIMH3a;
MOJleJIell aToMa, aTOMHOIO sApa W KBaHTOBOM MOJENH
CBETA;

[1Py4. c(hopMHUPOBaHHOCTH YMEHUS OOBSACHSTH
0COOEHHOCTH  TpOTeKaHWA  (UIUUECKUX  SBICHHMA:
MEXaHUYEeCKOE JIBIKEHHE, TEIUIOBOE JBIKEHHE YaCTHI]
BEI[ECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JBHKEHHE,

muddysus, UcCmapeHue, KUIEHWE W  KOHAEHcauus,
ILIaBJICHHE u KpPUCTAJUTH3AIIHS, HaIPaBJIEHHOCTh
TEIUIONepeaayu, IEKTPU3AUHN TN, IKBUMOTEHIIHAIEHOCTH
MTOBEPXHOCTH 3apsKEHHOTO MIPOBOJIHUKA,
3EKTPOMArHUTHOMN WHIYKIWH, CaMOMHIYKIIUH,

3aBHCHMOCTH COIMPOTHUBIICHHUS MOIYIPOBOAHUKOB "p-" 1 "n-
TUMOB" OT TEMIIEPaTypPhI, pe30HAHCa, HHTEPHEPEHIINN BOJIH,
IuQpaknuy, JIUCTIEPCUH, IIOJIHOTO BHYTPEHHETO
orpakeHus,  (oTodpdert, GU3NYSCKHUE  IPUHIMUITBI
CIIEKTPAILHOTO aHalu3a M paboTel sazepa, "ambda-" u
"Oera-" pacmazpl suep, raMMa-u3IydeHHe SAep;

[1Py9. cdopMupoBaHHOCTE yMEHHsI peliaTh pacyeTHHIE




3aJauu C SBHO 3aJaHHOW M HESBHO 3aJaHHOW (pu3ndeckoit
MOJICJIBIO: Ha OCHOBAaHMM aHajM3a YCJIOBUS BbIOMPAThH
¢u3nueckue MoJeNu, OTBEYalollre TpeOOBaHUAM 3adaudu,
OpUMEHSTH  (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTyJaThl (U3MUECKUX TEOPUH TMPH HCIIOJIb30BAHUHU
MaTeMaTHYECKUX METOJOB pEIIEHUs 3anad, MPOBOAWTH
pacyeTsl  Ha  OCHOBAaHUM  UMEIOIIUXCSA  JaHHBIX,
AHAIU3UPOBATh PE3YyJbTaTbl U KOPPEKTUPOBATH METOBI
pEIIEHUsI C Y4YEeTOM IIONYYEHHBIX pPE3ylbTAaTOB; pEIIaTh
Ka4eCTBCHHBIC 3aJ]auH, TPeOYIOIIe MPUMEHEHUsI 3HAHUH 13
pasHBIX pa3leNioB IIKOJIBHOTO Kypca (U3UKH, a TaKKe
HMHTETpaIy 3HAaHUU n3 IpYTHUX IPEIMETOB
€CTECTBEHHOHAYYHOTO LIMKJA: BBICTPAWBATh JIOTHYECKYIO
LETOYKY pacCyKJIECHUM C OMOpPOM Ha U3YyUEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NUECKHUE SBICHUS,;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE
CpeacTBa  NOWCKA, aHaiu3a H
WHTEpIpeTaluy  WHPOpPMalH U
WHPOPMALMOHHBIE TEXHOJOTUH IS
BBITOJIHEHUS 3a1a4
po(ecCUOHAIBHOMN eI TEIbHOCTH

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS YIeOHOW JAMCIUTUTAHBI
OTPaKalOT TOTOBHOCTh M CIOCOOHOCTh OOYYaOLIUXCS
PYKOBOJCTBOBAThLCSA chopMHUpOBaHHOH BHYTPEHHEU
MO3ULKEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTALUM,
MO3UTHBHBIX BHYTPEHHHUX YyOEXKIEHWH, COOTBETCTBYIOIIUX
TPAJMIMOHHBIM  I[IEHHOCTSM  POCCHUHCKOr0  OOIIECTRBa,
paciIMpeHre >KU3HEHHOTO OIBITa M OMbITa JACSITeIThHOCTH B
mporiecce peanmzanuu OCHOBHBIX HaTpaBJICHUN
BOCIIMTATENLHOM IEATEILHOCTH, B TOM YHCIIE B YACTH:
IIEHHOCTH HAYYHOTO ITO3HAHUS:

JIP32. chopmuposarnocme MUPOBO33PEHUS,
COOMBEMCMBYIOWe20 COBPEMEHHOMY VPOGHIO  PA3GUMUS
HAYKU U OOWeCMmBeHHOU NPAKMUKY, OCHOBAHHO20 HA
ouanoee Kyibmyp, CHoCOOCMBYIOue20 OCO3ZHAHUIO C80€20
Mecma 8 NOAUKYIbMYPHOM Mupe;

JIP34. oco3nanue yeHHOCMU HAYYHOU OesmelbHOCMU,
20MOBHOCMb ocyuecmensime NPOEKMHYIO u
UCCIe008AMENbCKYI0  0eAMelbHOCMb  UHOUBUOYAIbHO U 8
epynne;

MeranpeaMeTHbIE ~ pE3yNbTaThl  OCBOCHHMS  y4eOHOI
JUCLUIUIMHBI OTPAXKAIOT:
8.1. OBnanenune YHHUBEPCAIBbHBIMU y4eOHBIMU

MO3HABATEIFHBIMU ICHCTBUSIMHU:
B) pabota c nHpOpMaIHEH:
MP21. erademv Hasvikamu NOAY4eHUs uHpopmayuu u3

I1P69. cdhopmupoBaHHOCTE COOCTBEHHOW IIO3WIUH  I10
OTHOILICHHUIO K (hu3nveckoi mH(OpMaINH, MOTydaeMon M3
pa3HBIX HCTOYHUKOB, YMEHHH HCIIONB30BaTh LH(POBBIC
TEXHOJIOTHH IS MIONCKA, CTPYKTYpUPOBaHUS,
HWHTEPIpETalul W TNpeACTaBIeHUA y4yeOHOW W Hay4HO-
HOIYJIIPHOU nHpOpMAIIUH; pasBuTHe YMEHUMI
KPUTHYECKOTO aHAJIN3a IOJIy4aeMoi HHPOPMaIIH;

[IP66. BmameHWMe OCHOBHBIMH METOJaMH  HAYYHOTO
MIO3HAHMUSI, UCTIOJIE3YEMBIMH B (DU3UKE: TIPOBOJUTH TPSIMbIC
U KOCBEHHbIE M3MEpeHHs (U3NUECKUX BEIHYHMH, BBIOHpas
ONTUMAJIBHBIN CII0CO0 M3MEPEHHS W HCIIONb3Ys N3BECTHBIE
METO/Ibl OLEHKM IOTIPEUIHOCTEH HW3MEpPEHUM, INPOBOJIUTH
UCCIIEIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHH C
WCTONB30BAaHUEM  MNPSAMBIX  M3MEpPEHHH,  OOBSICHATH
MOJTy4YECHHBIE PE3YJIbTaThl, HCIONIBL3Y (PU3MUECKHE TEOPHH,
3aKOHBI ¥ TIOHATHSA, U JIENIaTh BBIBOMIBI; COONIONATH MIpaBMiIa
0e3omacHOro TpyAa NpH NPOBEACHUM HCCIEIOBAHUN B
pamKax y4eOHOT0 9KCIIEPUMEHTA u yueOHo-
HCCIIEIOBATEIILCKOM  IEATENBHOCTH C  HCIOJIb30BAHUEM
IU(PPOBBIX HM3MEPUTENBHBIX YCTPOHCTB W J1a0OPaTOPHOTO
000pyaoBaHUs; C(HOPMUPOBAHHOCTH TIPEACTABICHUNA O
METOJIaX MOJy4YEHHUs] HAyYHBIX aCTPOHOMUYECKHUX 3HAHHM;
[IPyll. oBmamenme pas3audHBIMHA CHOCO0aMU pabOTHI C
nHpopMaLuen ¢$u3ngecKoro cozepKaHus c
HCIIOJIb30BaHUEM COBpPEMEHHBIX MH(OPMAITMOHHBIX




UCTNOYHUKOG PAa3HbIX munos, CaMOCTNOAMENbHO
ocyujecmensimes  NOUCK,  AHAIU3,  CUCHEMAmu3ayuio u
uHmMepnpemayuio UHGOpMayuU pasiuyHblx 8UO08 U Gopm
npeocmasienus;

MP23. oyenusamo docmogeprnocmo, MP24. ucnonvzosaniv
cpedcmea  UHPOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX
MeXHONI02ULL 8 peUeHUU KOCHUMUBHBIX, KOMMYHUKAMUBHBIX U
OP2AHUZAYUOHHBIX 3a0ay ¢ CoOarOeHueM mpebosanuil
9PE2OHOMUKU, MEeXHUKU bezonacrocmu, 2UCUEHDI,
pecypcocbepedicerust, NPAGOGLIX U IMUUECKUX HOPM, HOPM
uHgopmayuoHHol bezonacnocmu;

TEXHOJIOTUM, Pa3BUTUE YMEHHUM KPUTHYECKOTO aHalM3a U
OIIEHKH JOCTOBEPHOCTH MOTydaeMoi nH(popMaum;

OK 03 IInanupoBatsb u
pean30BHIBATh COOCTBEHHOE
npodeccCHOHANBEHOE W JIMYHOCTHOE
pasBUTHE, NPEAIPUHUMATENBCKYIO
JEATebHOCTh B IMPO(ECCHOHAIBHOMN
chepe, HCIONB30BaTh 3HAHUSA [0
(uHaHCOBOI rPaMOTHOCTH B

Pa3IMYHBIX )XKUSHEHHBIX CUTYalUAX

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOW IUCIMIUIMHBI
OTpaXalOT TOTOBHOCTh M CIOCOOHOCTh OOYYarONIUXCS
PYKOBOJCTBOBAThCSA chopMHpPOBaHHOH BHYTPECHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPHUEHTAIU,
MO3UTUBHBIX BHYTPEHHHMX YOEXKIEHHH, COOTBETCTBYIOLIMX
TPaJUIMOHHBIM  IICHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciiMpeHre KU3HEHHOrO OIbITa M OMNbITa AESITeIbHOCTH B
nporuecce peanuzanuu OCHOBHBIX HanpaBJIeHUN
BOCIIUTATENIBbHON AEATEILHOCTH, B TOM YHCJIE B YACTH:
JTlyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

JIP12. ciopmuposannocms  HpascmeenHozo
IMUYECKO20 NOBEOCHUS,

JIP13. cnocobnocmb oyenusamv cumyayuro u npuHuMamy
OCO3HAHHbIE  PeuleHUus, OPUEHMUPYACL HA  MOPATbHO-
HPABCMEEHHbIE HOPMbL U YEHHOCTU,

JIPI14. oco3uamue Jauuno2o 6xk1a0a 8
YCmou4uso2o 6yoywezo;

TPYAOBOTO BOCIIUTAHUS:

JIP26. 2omognocmb u cnoco6Hocms K 00pa3o8aHuio u
CamoobpazoeaHuiIo Ha NPOMANCEHUU BCEll HCUSHU,

CO3HAHUA,

nocmpoenue

MertanpenqMeTHsle  pe3yiabTaThl  OCBOGHHSA  y4ueOHOM
JUCLUIUIMHBI OTPaXKAIOT:
8.1. Ognanenune YHHUBEPCATHHBIMU y4eOHBIMU

M03HABATEILHBIMHE JICHCTBUSMU:
0) 6a30BBIC MCCIIETOBATEIILCKHE JCHCTBUS:
MPI1. cmasums u popmynupogams cobcmeenHvle 3a0aiu 8

IIP67. cdopMHpPOBAaHHOCTh YMEHHWS pEIIaTh pacueTHBIC
3a/1a4d C SIBHO 3a/IaHHOW (PH3MYECKOI MOJIENBI0, HCITONB3YS
¢u3uUeckue 3aKOHBI W TPUHIMIB, HAa OCHOBE aHaIM3a
YCJIOBHA 3aa4yn BI)I6I/IpaTI) (1)I/I3I/I‘IGCKYIO MOICIb, BBIIACIIATDH
(m3nueckue BeMHMYUHBI U (HOPMYITBI, HEOOXOTUMBIE IS ee
peuicHuA, MPOBOJAUTHL PACUCTbl M OLCHHMBATH PCaIbHOCTH
MOJY4YEHHOTO 3HAa4YCHUS (PU3NYECKOH BENWYMHBI, peliaTh
Ka4yeCTBEHHbIC 3ajaud, BBICTPanBast JIOTHYECKH
HENPOTUBOPEUMBYIO LIEMIOYKY PACCYKICHHHA C OMOpPOM Ha

W3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3HYCCKUE
SIBJICHUS,
[1P64. BnajgeHWe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U

TeopusiMu (3akoH BcemupHOTO Tarotenws, 1, II u 111 3akoHbI
HrroToHa, 3aKkoH COXpaHEHUS MEXAaHHYECKOW JHEpPrum,
3aKOH COXPAHEHUS UMITYJIbCa, IPUHLHUII CYIEPIIO3ULIUU CUJI,
MPUHITUI PaBHOIIPABHOCTH MHEPIUATLHBIX CUCTEM OTCUETa;
MOJIEKYJISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHUS BEIECTBA,
ra3oBbI€ 3aKOHBI, NEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHUs NIEKTPUYECKOTO 3apsiaa, 3akoH KysoHa, 3akoH
Oma mis yvactka menw, 3akoH Owma IS TOJTHOU
SJEKTpUYeCKOM 1enu, 3akoH Jxoyns - JleHma, 3akoH
AJEKTPOMATHUTHON MHAYKLINHU, 3aKOH COXPAHEHUSI SHEPTHUH,
3aKOH TPSMOJIMHEHHOTO pAaCIpOCTPAaHEHUS CBETa, 3aKOH
OTpaXEHUS CBETA, 3aKOH IMPEJIOMJICHHS CBETa; 3aKOH
COXPaHEHUsl SHEPTUH, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH
COXPAHEHUsl AJIEKTPUUECKOrO 3apsiia, 3aKOH COXpPaHEHUs

06pa306am€.71bH0u~ OdesimenbHOCMU u HCU3HEHHbLX | MAaCCOBOI'0 YHCJia, IIOCTYJIaThbL Bopa, 3aKOH paaruOaKTHUBHOI'O
cumyayusix, pacnaﬂa); YBCPCHHOC HCIIOJIB30BaHUC 3aKOHOB n
8.3. OBJ'Ia,Z[CHI/Ie YHUBCPCAJIbHBIMU PEryJIATUBHBIMHU 3aKOHOM€pHOCT€I>i IIpu aHaJin3e (l)I/I3I/IquKI/IX SIBIICHUI W




NCUCTBUSIMU:

a) caMOOpTraHN3aIHs:

MP38. camocmoamenvho ocyuecmseisims HO3HABAMENbHYIO
0eAmMenbHOCMb,  BbIAGIAML  NPOOIEeMbl,  CMASUMb U
dopmynuposams cobcmeennvle 3a0a4u 8 00PA308aMeNbHOU
O0esimeNlbHOCIU U JHCUSHEHHBIX CUMYAYUSX,

MP39. camocmosamenvHo cocmagnaAmy NAAH  peueHus
npoobeMbl € YYemom UMEIOUUXCS Pecypcos, COOCMEEHHbIX
B03MOJICHOCHEN U NPEONOYMEHUI,

MP44. cnocobcmeosams GopMUposanuio U NpPosGLeHUI
WUPOKOU dPYOUYUL 8 PA3HLIX 0OACMAX 3HAHUL, NOCMOSHHO
HOBbILAMb CBOU 00PA308AMENbHBIL U KYIbIMYPHBIU YPOBEHb,
0) CaMOKOHTPOJIb:

MP46. 6nadems HagbiKaMu NO3HABAMENbHOU peghaeKkcuu KaKk
OCO3HAHUA COBEPUIAEMbIX OeliCEUll U  MbICIUMETbHBIX
npoYeccos, ux pe3yibmamos U OCHOBAHUIL,

MP47. ucnonvzoseamv npuemvl peghiekcuu O0as OYEHKU
cumyayuu, 8b100pa 6EPHO20 peuleHus;
MP48.  ymems oyenueamev  pucku U
NPUHUMAMb DeUleHUsl N0 UX CHUNCEHUIO;

C60E€6PEMEHHO

MIPOLIECCOB;
[1Py2. chopmMupoBaHHOCTH CHCTEMBI 3HAHUI O (PUZNIECKIX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSX, ICHCTBYIOIIUX Ha
YPOBHSIX ~ MHUKPOMHpA, MakpoMHUpa ¥  Meramupa,
TIPEACTABICHUH O BceoOImeM Xapaktepe (OH3UIECKUX
3aKOHOB; TIPEACTABIEHHH O CTPYKType MOCTPOCHHUS
¢u3nueckoil TeopHH, UYTO TIO3BOJUT OCO3HATh POJb
(yHIaMEHTaIbHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX
MPEICTaBICHUAX O  TPUPOAe,  TOHATh  TPaHUIIBI
IIPUMEHUMOCTU TeOpI/If/'I, BO3MOKHOCTH UX NPUMCHCHUA IJId
OrnurcaHnd €CTCCTBECHHOHAYYHBIX SIBJICHUHN 1 IMpoucCCOB;

[IPy5. cdopMupoBaHHOCTF YMEHUH TPUMEHATH 3aKOHBI
KJIACCUYECKON MEXaHWKH, MOJEKYJISIpPHOH (QU3UKH U
TEPMOJUHAMUKH, DJCKTPOJMHAMHUKH, KBAHTOBOH (U3UKH
JUIS  aHanm3a W OOBSCHEHHS SBIEHHH MHKPOMHpA,
MaKkpoMHpa W MeTramupa, Pa3indarb YCIOBUs (TPaHUIIBL,
00J1acTH) MPUMEHUMOCTUA (PU3UYECKHX 3aKOHOB, TOHUMATh
BceoOIMii xapakrep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH
COXpaHEHUS MEXaHWYECKOW SHEPruH, 3aKOH COXpPaHEHHS
HUMITYJIbCAa, 3aKOH BCEMUPHOI'O0 TAT'OTCHUA, HepBLIfI 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPaHEHHS 3JIEKTPHYECCKOTrO
3apsifa, 3aKOH COXPaHEHHs JHEPruu) W OTPAaHUYEHHOCTH

HCIIOJIb30BaHUA YaCTHBIX 3aKOHOB, AHAJIN3UPOBATH
q)HSH‘-IeCKI/Ie MpOUECChI, UCIIOJIb3Yysd OCHOBHBIC ITOJIOKCHUA,
3aKOHBbI nu 3aKOHOMCPHOCTHU: OTHOCHUTCJIbBHOCTDb
MEXaHHUYICCKOI'o JABHOXKCHUA, (1)0pMyJ'IBI KHMHCMAaTUuKH1

PaBHOYCKOPEHHOTO JABIKCHHS, IMpeoOpa3zoBanus [ amuies
I CKOPOCTM M MepeMelleHus, Tpu 3akoHa HbloTOHa,
NPUHIUI OTHOCHUTENIBHOCTH ['anmuiesi, 3aKOH BCEMHUPHOTO
TSATOTEHHUS], 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAaHUYECKOU
SHEPTHH, CBSI3b PAOOTHI CHITBI ¢ H3MEHEHHUEM MEXaHUIEeCKOU
SHEPTUH, YCIOBUS PaBHOBECHS TBEPAOrO0 Tejla; CBS3b
JABJICHUSl WJCAIBHOIO Tra3a €O CpelHEed KUHETHYECKOU
SHEpPruey TEIUIOBOrO JBWKEHUSI W KOHUEHTpalHueu ero
MOJIEKYJI, CBSi3b TEMIIEpaTypbl BEIIECTBA CO CpeJHEen
KUHETUYECKOM JHEpruel ero 4YacTwll, CBA3b JABJICHUS
WUJIAJIbHOTO Ta3a C KOHIIEHTpAaIlMEd MOJIEKYJl M €ro
TeMIlepaTypoil, ypaBHeHue MeHneneeBa-Knaneiipona,
MEPBbII  3aKOH TEPMOAUHAMHKH, 3aKOH COXpPaHCHUS
SHEPTUM B TEIJIOBBIX IMpOLlecCcax; 3aKOH COXPaHEHUs




3NEeKTPUYECKOro 3apsAna, 3akoH KyrnoHa, moTeHIIMaTIbHOCTh
IEKTPOCTATHUECKOTO  IOJIs, MPUHLUI  CYHNEPHO3ULUH
aneKkTpudeckux mnonued, 3akoHa Kymnona; 3akonsl Oma ais
yyacTKa LENH M JUIS 3aMKHYTOM SJIEKTPHYECKOW IemH,
3akoH  JDbxoynsa-JIeHma,  3aKOH  3JIEKTPOMarHUTHOU
WHAYKOUM, mpaBuiao JleHna, mnocTynarel cHenuaibHOMN
TEOpPUU  OTHOCUTENBHOCTH  OMHIUTEHHA,  ypaBHEHHE
OiHmTeitHa 1 GorodddexTa, NEepBBIA U BTOPOH
IIOCTYJIaThI bopa, IIPUHINII HEOIPEIEeICHHOCTH
I'eitzenOepra, 3aKOH COXpaHEHHs 3apsa, MacCOBOTO YUCIIA
U DHEPTHUU B AACPHBIX PCAKOUAX, 3aKOH PAOAUOAKTHUBHOI'O
pacmaza;

[1Py6. c(hOopMHUPOBaHHOCTH YMEHUI MPUMEHSTh
OCHOBOIIOJIArarolye acTpOHOMUYECKHUE MOHATHUS, TEOPUU U
3aKOHBI IS aHaJM3a M 00BACHEHUS (PU3NIECKIX TPOIIECCOB
MPOUCXOJSIIMX Ha 3Be3laX, B 3BE3IHBIX CHCTEMax, B
MEKTaJJaKTHYECKOM cpesie; JBWKEHHS HEOCCHBIX Ted,
JBOJIIOLIMY 3Be37] U BeeneHHoi;

[IPy7. cdopMupoBaHHOCTF yMEHHWH HCCIENOBaTh U
aHaJM3UPOBATh Pa3HOOOpa3Hble (QHU3MUYECKHE SIBICHHS |
CBOWCTBA  OOBEKTOB, TIPOBOJUTH  CAMOCTOSITEIIHHBIC
HCCIICIOBaHNSI B PEAIBHBIX U J1a0OPAaTOPHBIX YCIOBUSIX,
YUTaTh M AHAJIM3UPOBATH XaPAKTEPUCTHKH HPUOOPOB H
YCTPOHCTB, OOBSCHATH MPUHIIMUITBI UX PAOOTHI;

OK 04 D¢ dexTnBHO
B3aMMOJICICTBOBaTh W paboTaTh B
KOJIJICKTHBE ¥ KOMaH/IC

MeranpeaMeTHbIE  PE3YJBTaThI
JIUCITUILTAHBI OTPAXKAIOT:

8.2. OBnaneHne YHUBEPCAIbHBIMH KOMMYHUKAaTHBHBIMHU
JEUCTBUSAMU:

0) coBMecCTHas IeITEIbHOCTb:

MP31. nonumams U  UCHONL308AMD
KOMAHOHOU U UHOUBUOYATLHOU pabombl,
MP32. ewvibupams memamuxy u Memoovl COBMECTHHBIX
Oelicmeutl ¢ yyemom oOwux uHmepecos U 603MOIICHOCHEl
Kax#cO0020 YjleHd KONLeKmusd,

MP33. npunumams yeau CcOBMECMHOU OesmelbHOCHU,
OpP2aHU308bIBAMb U  KOOPOUHUPOBAMb OeUCmBUs no ee
O0CIMUMICEHUIO. COCMABAAMb NAAH 0elUCMBUll, PAChpedeninb
poau ¢ yuemom  MHEHUU  YYACMHUKO8  00Cycoamy
pe3yIpmamol COBMECMHOU pabomuvl;

OCBOCHHMSA  y4yeOHOM

npeumyuecmea

[1P610. oBmagenwe ymeHusMH pabOTaTh B TPYIIE C
BBITIOJTHEHUEM pa3IMYHBIX COLIMATIBHBIX poreii,
IUIAHUPOBATh pabOTy TPYIMIIBI, PAMOHAIBEHO paclpeeisaTh
JIEATENBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJEeKBaTHO
OLICHMBATh BKJIAJ KaKAOTO W3 YYaCTHUKOB TpYINIBl B
pelleHre paccMaTpuBaeMoi IPoOIIeMBbI;




MP34. oyenusamv Kawecmso c60e20 6KIAOA U KANCOO20

VUaCmMHUKA ~ KOMAHObL 8  00Wuill  pesyibmam 1o
PaspabomanHbiM Kpumepusam,

MP37.  ocywecmename nosumueHoe - cmpamecuyeckoe
nosedenue 6  PA3IUYHBIX  CUMYAYUAX,  NPOAEIAMb
mMeopuUecma0 U 6000padiceHue, Oblmb UHUYUAMUBHBIM,

8.3.  OBnaseHue  yHHUBEPCAIBHBIMU  PETYJIATUBHBIMU
NCUCTBUSIMU:

T) IpUHSTHE ce0s U APYTHX JIFO/ICH:

MP54. npunumamv cebs, NOHUMAS CB0U HEOOCMAMKU U
00CMOUHCINEA,

MP55. npunumams momussl U apeymenmsi Opyeux aioeu
npu aHanuze pe3yivmamos 0esmeibHOCm;

MP56. npusnasamv céoe npago u npaso opyeux aooel Ha
owuobKU,

OK 05 OcyuecTBiarh YCTHYIO H
MUCPMEHHYI0O KOMMYHMKAllMI0O  Ha
roCyJIapCTBEHHOM fA3bIKe Poccuiickoii
Qenepanuy ¢ y4eToM 0COOEHHOCTEH
COLIMAIBHOTO 51 KYyJbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOW IMCIMIUIMHBI
OTPaKatOT TOTOBHOCTH M CIOCOOHOCTH OOyYaromuxcs
PYKOBOJCTBOBAThLCSA chopMHpPOBaHHOH BHYTPECHHEU
MO3ULKEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTALUM,
MO3UTUBHBIX BHYTPEHHHMX YOEXKIEHHH, COOTBETCTBYIOILIMX
TPaJUIMOHHBIM  IICHHOCTSIM  POCCHICKOTO  OOIIecTBa,
pacuIMpeHre XU3HEHHOTO OMbITa M OIBITA JACSITEIbHOCTH B
nporuecce peanuzanuu OCHOBHBIX HanpaBJIeHUN
BOCITUTATEBHON JACSATENILHOCTH, B TOM YHCJIEC B YACTH:
ACTETUYECKOTO BOCITUTAHUSI:

JIP16. acmemuueckoe omHoulenue K Mupy, 6KI0uas
acmemuky Ovlma, HAYYHO20 U MEXHUUECKO20 Mmeopuecmsd,
cnopma, mpyoa u ooujecmeenHvix OMHOULEeHULL
MertamnpenqMeTHsle  pe3yiabTaThl  OCBOCHHS
JUCLUIUIMHBI OTPaXKAIOT:

8.2. OBnaseHre YHUBEPCATHbHBIMH KOMMYHUKATUBHBIMHU
JNEUCTBUSAMU:

a) oOrmieHue:

MP26. ocywecmensams KOMMYHUKAYUU 60 6cex cghepax
HCUSHU,

MP28. 6rademv paziuyHblMu cnocobamu oOwjeHus u
83AUMOO0EUCTNEUSL,

MP29. apeymenmuposanHo gecmu ouaioe, ymems CMAS4amy
KOH@IUKMHbIE CUMYayUU;

MP30. pazeeprymo u 102utHO U31a2amsb CE0I0 MOUKY 3DEHUs.

yueOHOi

[1Py12. OBJIaJICHHE OpraHU3allMOHHBIMU u
IIO3HaBaTCIbHbBIMU YMCHUAMU CaMOCTOATECIIBHOI'O
NpUOOPETeHHsT HOBBIX 3HAHWI B Ipollecce BBIIOIHEHUS
MPOEKTHBIX W  y4eOHO-HCCIEeNOBAaTENbCKUX  padoT,
YMEHUSIMH PadoTaTh B IPYNIE C BHINOJHEHUEM Pa3InYHBIX
COLMAJBHBIX  poOJiel, TIIaHUpOBaTh paboTy TpyMIb,
palMoHAIBHO pacrpenensTh JESITeNbHOCTh B
HECTaHAAPTHBIX CUTYaLHsX, aJCKBATHO OLIEHUBATH BKJIA[
Kaxxaoro u3 Y4aCTHHUKOB Tpynnbl B PEHICHUC
paccMaTpuBaeMoi IPOOJIEMBIL;




C UCNOJIb306AHUEM A3bIKOBbIX cpeacme;

OK 06 [IlIposBasaTh TpakIaHCKO-
MaTPUOTHUYECKYIO MO3UIINIO,
JIEMOHCTPHUPOBATH 0CO3HAHHOE

TTOBEJICHUE Ha OCHOBE TPATUITHOHHBIX
00111eY€eI0BEYECKUX [IEHHOCTEMH, B TOM

qucjie € YyYCTOM  TIapMOHH3alluU
MEC)KHAIIXMOHAJIbHBIX nu
MECKPEITUTHO3HBIX OTHOMCHHﬁ,
IIPUMCEHATH CTaHdapThI

AHTUKOPPYIUHMOHHOIO MOBEACHUS

JImaHOCTHBIE pe3ynbTaThl OCBOCHHS Y9€OHOW JMCIUTUTAHBI
OTpaXalOT TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS
PYKOBO/CTBOBAThCS c(hopMHUPOBaHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM II€HHOCTHBIX OpPHEHTAaIIU,
MO3UTHBHBIX BHYTPEHHHUX YyOEXKIEHWH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM  IICHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacIIMpeHre >XKU3HEHHOTO OIBITa U OIbITa JEATEILHOCTU B
mporiecce peanuzanuu OCHOBHBIX HaIpaBJIeHUH
BOCTIMTATEBHON JIEATEIbHOCTH, B TOM YHCJIE B YaCTH:
TPaXAaHCKOT0 BOCIIUTAHMUS:

JIP]. chopmMuposaHHocms  2padiCOaHCKOU — HO3UYUU
obyuarowe2ocs KaKk aKkmusHo20 U OMBENCMEEHHO20 YleHd
Ppoccutickozo obwecmsa,

JIP3. npuHamue MPAOUYUOHHBIX HAYUOHANIbHBIX,
obueyenoseyecKux 2yMaHUCMu4eckux U 0emMoKpamuyecKux
ueHHocmeli,

JIP5. 2omosHoCmb ecmu COBMECMHYIO OesimeNbHOCHb 8
UHmMepecax 2padcOancKko2o ooOuecmed, y4acmeosams 8
camoynpagieHuu 8 00weobpa308amenbHOU Op2aHu3ayuu u
0emcKo-1OHOWECKUX OP2AHUZAYUSX,

JIP6.  ymenue  63aumo0elicmeosams ¢  COYUATbHbIMU
UHCIMUmMYmMamu 6 COOMBemcmeuu ¢ ux @yuKkyuamuy u
Ha3HaueHuem,

JIP7. 2omosHOCHmb K 2YMAHUMAPHOU U BOJOHINEPCKOU
oessmenbHoCmu;

MaTPUOTHYECKOTO BOCTIUTAHU:

JIPS.  cghopmuposannocms  poccutickou — epancoOancKoil
UOCHMUYHOCIU, NAMPUOMUSMA,  YBAJNCEHUST K  CBOEMY
Hapoody, uwyecmea omeemcmeeHHocmu neped Poounot,
eopoocmu 3a ceou Kpau, ceoro Pooumy, ceoii sazvik u
KYIbmypy, Npoutioe U Hacmosujee MHOSOHAYUOHATLHO20
Hapooda Poccuu;

JIP9. yennocmuoe omHOuleHue K  20CYOAPCMBEHHbIM
CUMBONAM, UCMOPUYECKOMY U HPUPOOHOMY HACLeOuo,
NAMAMHUKAM, MPaouyusam Hapooos Poccuu, docmudicenuam
Poccuu 6 nayke, uckyccmee, cnopme, mexnoao2usx u mpyoe.

IIP63. BiameHWe OCHOBONIOJATAIONTUMH  (DU3HUCCKUMH
MOHATHSIMA W BEJIIMYMHAMH,  XapaKTEPHU3YIOIIUMHU
(u3nueckue mporecchl (CBSI3aHHBIMU C MEXaHHYCCKUM
JBIDKCHHEM, B3aWMOJICHCTBHEM TeJl, MEXaHHYCCKUMHU
KOJICOAHUSIMH M BOJIHAMH,  aTOMHO-MOJCKYJISIPHBIM
CTPOCHHEM BEIICCTBA, TETUIOBBIMHU MPOIECCAMU;

3NEKTPUYECKUM M MarHUTHBIM THOJSMH, 3JIEKTPHUECKUM
TOKOM, JJIEKTPOMAarHUTHBIMH KOJCOAHUSIMH M BOJHAMU;
ONTUYECKUMH  SIBICHUSIMM; KBAaHTOBBIMU  SIBICHHSMH,
CTpPOEHHEM aToMa M aTOMHOTO fi7pa, paJHOaKTUBHOCTHIO);
BIaJ€HHE  OCHOBOIOJIATAIOUIMMH  aCTPOHOMHYECKHMHU
MOHATHSMY, MO3BOJIIOLIMMH XapaKTepHU30BaTh MPOLECCHI,
MPOUCXOASIME Ha 3Be3JaX, B 3BE3/HbIX CHCTEMaX, B
MEKTaJJaKTHYECKON cpezie; NBW)KEHHE HEOECHBIX Tell,
SBOJIONMIO 3BE3]T U BCceeHHOM];

[MPyl. chopMupoBaHHOCTH MOHHUMAHHUS POJH (QHU3UKH B
9KOHOMHMYECKOM,  TEXHOJOTMYECKON,  COIMaJbHOU |
3TUYECKON cdepax AEATEIPHOCTH YeNIOBEKa; POJIM U MecTa
(¢u3MKN B COBPEMEHHOW HAay4yHOW KapTHHE MHpPA; POJH
aCTPOHOMHUHU B TPAKTUYECKOH IESATETHHOCTH 4YeJIoBeKa U
JanbHEeHIIeM HaydHO-TEXHUYECKOM pa3BUTHH;

[MIPy13. cdopmupoBaHHOCTE MOTHBalMU K Oymymiei
npoQEeCCHOHATLHON  JIESITEIbHOCTH TI0  CHEIHUATBHOCTSIM
(UBUKO-TEXHIUUECKOTO PO

OK 07 CopneiicTBOBaTh COXpaHEHHUIO
OKpy>KaroImei Cpenpl,
pecypcocOepekeHuto, NPUMEHSATH

JImgaHOCTHBIE pe3yabTaThl OCBOSHHS Y4eOHOW AMCUUIUIAHBI
OTpPaKar0T TOTOBHOCTb M CIOCOOHOCTH OOyYaromuxcs
PYKOBOJCTBOBAThCS chopMHUpOBaHHON BHYTpEHHEH

I1P6S. c(hOpMHUPOBAHHOCTh YMEHHS MIPUMEHSTh
MOJTYYCHHBIC 3HAHUS [T OOBSICHEHUS YCIIOBHM MPOTEKAHHUS
(u3NUeCKUX SIBICHWA B TPUPOAEC U JUIS TPHHSATHS




3HaHUS 00 HW3MEHEHUU KjmMara,

1107030002000 31 OCpPEKITUBOTO
MIPOU3BOICTBA, 3¢ (heKkTUBHO
JICCTBOBATH B Ype3BbIYalHbBIX
CUTYaLHIX

MO3UIMENH JINYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHEHTAIUi,
MO3UTUBHBIX BHYTPEHHHMX YOEXKIEHHH, COOTBETCTBYIOLIMX
TPaJULMOHHBIM  IICHHOCTSIM  POCCHICKOrOo  OOIIecTBa,
paciiMpeHre KU3HEHHOIO OIBbITa M OMNbITa AESITEIbHOCTH B
nporuecce peanuzanuu OCHOBHBIX HanpaBJIeHUH
BOCIIUTATENbHON AEATEILHOCTH, B TOM YHCJIE B YACTH:
3KOJIOTMYECKOTO BOCITUTAHUA:

JIP27.  cghopmuposannocms  9KOLOSUHECKOU  KYIbmypbl,
NOHUMAHUE GIUAHUA COYUATILHO-IKOHOMUUECKUX NPOYECCOos
Ha cocmosiHue NPUPOOHOLL U COYUATLHOU CPeObl, 0CO3HANUE
2n06anbHO20 Xapakmepa K0N02UHEeCKUX npooaem;

JIP28. nnanuposanue u ocywecmeieHue Oeucmeui 6
OKpyolcaiowel cpede Ha OCHO8e 3HANUA Yelel YCMOuYU8020
pazeumus yenogeuecmea,

JIP31. pacwupenue onvima OeameibHOCMU KOI02UYECKOU

HANpaeIeHHoCmu,
MertanpeaMeTHble  pe3yibTaThl  OCBOCHUS  y4eOHOH
JTUCIUILTUHBI OTPayKaIOT:

8.1. OBnageHue YHUBEPCAIbHBIMU y4eOHBIMU

M03HABATEILHBIME JICHCTBUSMU:

0) 0a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

MP15. pazpabamvieams nian pewieHuss npooieMbl ¢ y4emom
aAHANU3A UMEIOWUXCS MAMEPUATLHBIX U HEeMAMepUAIbHbIX
pecypcos;

MPI6. ocywecmenams yeaeHanpasienHvilti NOUCK nepeHocd
cpedcma u cnocobos delicmsus 8 NPOhecCUOHATbHYIO cpedy,
8.2. OBnaneHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU
JEUCTBUSIMHU:

0) coBMecTHas IeATEIhHOCTb:

MP35. npednacams HO8ble NPOEKMbl, OYEHUBAMb UOEU C

nO3UYUU  HOBU3HBI,  OPUSUHATLHOCMU,  NPAKMUYECKOU
BHAYUMOCU,
8.3. OBnazeHUEe  YHUBEPCAJIBHBIMU  PETYJISTUBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb:

MP45. oOasamv OYeHKYy HOBbIM CUMYAYUSAM, GHOCUMb
KOPPEKMugsbl 6 0esimeabHOCHb, OYEHUBAMb COOMEEMCMEUe
Pe3YNbImamos yeasim,

NPAaKTUYECKUX PEIICHUH B TIOBCEAHEBHOM >KU3HHU MJIA
obecrieueHns 6€30IMACHOCTH TIPH OOpAIeHUN ¢ OBITOBBIMHU
npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHUS
3I0POBbS U COOIONICHUS HOPM DKOJIOTHYECKOTO TIOBEACHUS
B OKpyXarmoImel cpene; MOHMMaHHE HEOOXOIUMOCTH
MIPUMEHEHUSI JOCTIDKEHWH (U3WKH W TEXHOJOTHHA IS
PaLMOHAIBHOTO PUPOAOIIOIB30BaHMS;

[MPy10. cdopMupoBaHHOCTE YMEHHH aHAIW3UPOBATH U
OIIEHMBATh IMOCIEACTBHA OBITOBOW W TIPOU3BOJCTBEHHOMN
NESITEIbHOCTH YEeNOBEeKa, CBA3aHHOH ¢ (pHU3MYeCKHUMU
MPOIECCaMM, C TIO3MIMN HSKOJIOTMYECKOW 0€30MacHOCTH;
NPEACTABICHUA O PAllMOHAJIBHOM MPUPOJONOIb30BAHUY, A
TaKK€ Pa3yMHOM HCIONb30BAHUU AOCTHKEHUH HAyKU H
TEXHOJIOTUM 711 JaJbHEWILIEr0 Pa3BUTHUS YEIOBEUYECKOIO
o0111eCcTBa;

OK 08 Hcnonn3oBath
(u3nyeckoi KYJBTYpPbI

cpencTBa
JUIS

MCTaHpCZ{MCTHHe PE3YJIbTAThI OCBOCHU yqe6H0171

JAUCHUIIIMHBI OTPAXXaroT:

[1P611. oBnamenue (chopMHUPOBAaHHOCTH MPEACTABICHHUN)
mpaBWwiIaMu  3anucd  ¢usnueckux Gopmyn  penbedHO-




COXpaHEHHUS! U YKPEIJICHUS 310POBbS
B  1Ipouecce  NpodecCHOHAIBHON
NESTENbHOCTH W TOAJEpKaHUsA
HEOOXOIUMOTO YpPOBHS (PU3MUECKON

8.1. OBnanenue YHHMBEPCAIbHBIMU
MO3HABATENFHBIMU ICHCTBUSIMHU:

0) 6a30BBIC UCCIICIOBATEIILCKUE ACHCTBUS:
MP14. oasamb OYeHKY HOBbIM CUMYAYUSM, OYECHUBAMb

yaeOHBIMU

TOYEYHOH crcTeMbl 00o3HaueHuii JI. bpaiiist (ans cnenbix u
CITa0OBHUIAIINX 00YUaIOIHXCS);

MOJATrOTOBJIEHHOCTH NPUOOPEMmeHHbLI ONbIM,
8.3. OBnasmeHne  yHHBEPCAIBHBIMH  PETYJISTUBHBIMU
NECUCTBUSIMU:
a) cCaMOOpTaHu3aIlus:
MP40. 0asamb oyenKy HOBbLM CUMYAYUAM;
MP41. pacuupsmo pamku yueOHO20 npeoMema HA OCHO8e
JIUYHBIX NPEONOYMEHU;
MP42. 0enams 0co3HauHblil 8bIO0D, APSYMEHMUPOBAMb €20,
bOpamsv 0mMeemcmeeHHOCMb 3a peuieHue;
MP43. oyenusamov npuobpemennwvlll OnbIm,
OK 09 [onw3oBatecst | MeTampenMeTHble  pe3ynbTaThl  ocBoeHHs — ydeOHoii | [IPy8. cdopmupoBaHHOCTH MpeACTaBICHUH O MeToaax
npodeCCUOHANBHOW OKYMEHTAlMel | IUCIMIUIMHBI OTPaXaroT: MOJTyYEHUSI HAYYHBIX aCTPOHOMMYECKHUX 3HAHUH; BIaJCHUE
Ha TOCYJapCTBEHHOM M MHOCTpaHHOM | 8.1. Ognanenue YHHUBEpCaTbHBIMU YUeOHBIMU | YMEHUSIMH ~ CaMOCTOSITENIbHO  (OpMYJIHUpOBaTh  LEIb
SI3BIKAX. MO3HaBaTEIbHBIMU IEHCTBUSIMHU: UCCIIeIOBaHUs (IIPOEKTa), BBIBUTATh TMIIOTE3bl HA OCHOBE
0) 6a30BBIE MCCIIENOBATENECKHE ACHCTBUS: 3HAHUSA OCHOBOIIOJIATAIOIIIHX ¢buznIecKnx
MP7. enadems Hagblkamu Yu4eOHO-UCCIE006aMENbCKOU U | 3aKOHOMEPHOCTEH u 3aKOHOB, POBEPATH ux
NPOEKMHOU  OesiMeNbHOCMY, — HABLIKAMU  paspeuteHus | SKCIIEpUMEHTAIFHBIMU  CPEJCTBaMH;  IUIAHUPOBATH U
npoobnem; MPOBOJUTH (PU3MYECKHE SKCIEPUMEHTHI, OMNHCHIBaTH U
MPS. cnocobnocmv u 20mo6HOCMb K CAMOCMOAMENbHOMY | aHAIN3UPOBATh MOJTyYEHHYIO npu BBINOJIHEHUN
NOUCKY — Memo0o8  peuwlenus  NpaKkmudeckux  3adad, | SKCIIEpUMEHTa WHQPOPMAIUIO, OMPENENSATh JOCTOBEPHOCTh

NPUMEHEHUIO PA3TUYHBIX MEeMOO08 NO3HAHUSL

MP9. oenadenue sudamu OesmenbHOCHU HO NOJIYUEHUIO
HOB020 3HAMUA, €20 UHmMepnpemayuy, npeoopasoeanuio u
NPUMEHEHUI0 6 PA3IUYHbIX YYeOHbIX CUMYayusx, 6 mom
yucie npu co30anul Y4eOHvlX U COYUANLHBIX NPOEKMOB,
MPI0. ¢opmuposanue Hayuno20 Muna  MulULIeHUs,
61aderue HayuHol MePMUHONO2UEH, KTIOYEe8bIMU NOHAMUAMU
U Memooamu;

MOJTyYEHHOTO Pe3ysIbTaTa;

IK 1.1.  OpraHuzoBblBaTb "
BBITIOJHITh MOHTAX THAPABINYECKUX
W THEBMATHYECKUX YCTPOHCTB U
CHCTEM.

IIK 2.1 VYyacTBOBaThH B
MIPOCKTUPOBAHUK THAPABIMYCCKUX H
IMTHEBMATHYECKUX TIPUBOJIOB 110
3aJIaHHBIM YCJIOBUSIM H

[1PG3. BmajmeHHEe OCHOBOIIOJATAIOIIMMU  (PU3UICCKUMU
IIOHATHSIMHA u BEJIMYMHAMHU, XapaKTePU3YIOIUMHU
(usznueckue Mpouecchl (CBSI3aHHBIMH C MEXaHHYECKHUM
IBIDKEHHEM, B3aMMOJEHCTBUEM Tell, MEXaHUYECKUMU
KOJeOaHUSIMH W BOJHAMH,  aTOMHO-MOJIEKYJISIPHBIM
CTpOCHHEM BEIECTBA, TEIIOBBEIMU MPOIIECCAMU;

QJICKTPUYCCKUM U MArHUTHBIM IIOJAMHU, 3SJICKTPUICCKHUM
TOKOM, JBJICKTPOMArHuTHBIMU KOJICOAHUSIMU U BOJIHAMMU,




pa3pa6aTBIBaTb MMPUHONUIINAJIIBHBIC
CXCMBI.

I[IK 3.1 IlmaHupoBaTh BBITIOJHCHHUE
pabot o pEMOHTY
TUJPOMTHEBMOCMA30YHOM
anmapaTyphl.

ONTUYECKUMH  SIBICHUSAMH; KBAaHTOBBIMH  SIBJICHUSIMH,
CTPOCHHEM aToOMa M aTOMHOTO $Apa, PagHOaKTHBHOCTEIO);
BJIQJICHHE  OCHOBOIOJIATalOIIMMU  ACTPOHOMHUYECKUMU
MOHATHUAMH, ITO3BOJIAIOIIMMHU XapaKTE€PHU30BaTh IMPOLIECCHI,
MPOUCXOASINNE Ha 3Be3[aX, B 3BE3IOHBIX CHCTEMax, B
MEXTaJlaKTHUECKON Cpefie; [BW)KEHHE HEOECHBIX Tel,
SBOJIIOLIMIO 3Be3]1 U BCeleHHOM;

[IPyl. chopMupoBaHHOCTH MOHHUMAHHUS POJH (HU3UKH B
SKOHOMHYECKOHM, TEXHOJIOTHYECKOM, COIHMaIbHOH |
THYECKOH cepax AeSTEIFHOCTH YelOBEKa; POJIH U MecTa
(U3MKKM B COBPEMECHHOW HAay4YHOW KapTHHE MHpA; POJH
aCTPOHOMHHU B TIPAaKTUYECKOH AEITEIBHOCTH 4YeIOBEKa M
JAJbHENIIEM HayYHO-TEXHUYECKOM Pa3BUTHH;

[MPy13. chopMHUpOBaHHOCTH MOTHBAIMKM K Oyaymiei
po¢eCCUOHANBHONW JESITENbHOCTH IO  CHEIHMATbHOCTSIM
(hM3UKO-TEXHUIECKOTO TIPOPIIIS;

[IPy5. cdopMUpOBaHHOCTh yMEHHH MPUMEHSTH 3aKOHBI
KJIACCUYECKOW MEXaHWKH, MOJICKYJSIpHOH (UMK |
TEPMOJUHAMUKY, 3JCKTPOJUHAMHUKH, KBAaHTOBOH (HU3UKH
Ui aHanmu3a ©  OOBSICHEHHWs SIBJICHWH MHKPOMUPA,
MakpoMypa ¥ Merammpa, pa3indarh YCJIOBUS (TpaHHUIBL,
001acTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IIOHUMATh
BceoOIIni xapakTep (yHIAMEHTAIBHBIX 3aKOHOB (3aKOH
COXpaHEHUS MEXaHHWYECKON BSHEPTruH, 3aKOH COXPaHEHUS
HMMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHUS, NMEPBBIA 3aKOH
TEPMOAVHAMUKH, 3aKOH COXPaHEHHUS DJIEKTPUYECKOTrO
3apsfa, 3aKOH COXPaHEHHS JHEPruu) W OrpaHHYEHHOCTh

HCIIOJIb30BaHUA YaCTHBIX 3aKOHOB, aHAJIM3UPOBATH
(1)I/I3I/ILI€CKI/I€ MpoHeCChl, UCIIOJIb3Yysd OCHOBHBIC ITOJIOKCHUS,
3aKOHBI n 3aKOHOMCPHOCTH: OTHOCHTCIIBHOCTH

MEXAHHUYCCKOI'O JBHXXCHUS, (1)OpMy.HBI KUHECMAaTUuKN
PaBHOYCKOPEHHOTO IBWXKEHUs, IpeoOpazoBanus [ amuies
IUIsl CKOPOCTH U TepeMelleHusi, Tpu 3akoHa HbioToHa,
HpI/IHHI/IH OTHOCUTCIBbHOCTU Fam/mesl, 3aKOH BCCMI/IpHOFO
TATOTCHUSA, 3aKOHBI COXpaHeHI/IH I/IMHy.]'Ibca nu MGX&HI/I‘ICCKOﬁ
SHEPTHUH, CBS3b PA0OTHI CHIIBI C H3MEHEHHEM MEXaHUYEeCKON
SHEpPruHu, YCIOBUS PaBHOBECHUS TBEPJOrO Tela; CBS3b
JIaBJICHUSl HJICAJIbHOTO Ta3a CO CpPEeHE KUHETHYECKOU
SHEpPTrUe TEIUIOBOTO JABMXKCHHUS M KOHIUCHTpALMEH €ero
MOJICKYJI, CBf3b TEMIEpPaTypbl BEIIeCTBA CO CpeaHel




KMHETUYECKOM DSHEprueil ero 4YacTull, CBSA3b JaBJICHUS
HAICABHOTO Tra3a C KOHIEHTPalUel MOJEKYl H €ro
Temnepatrypoi, ypaBHeHue MenneneeBa-Knaneiipona,
MEepBBIA  3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
SHEPrMM B TEIUIOBBIX IIPOIECCax; 3aKOH COXPAHEHUS
3NEKTPUYECKOro 3apAna, 3akoH KyloHa, IOTEHIIMAIBHOCTD
3NEKTPOCTaTUYECKOIO  MOJIA, MPUHIMI CYNEepPHO3ULIUU
aneKkTpudeckux mnonel, 3akoHa Kymnona; 3akoHel OMa aiis
y4yacTKa LENd MU i1 3aMKHYTOH AIEKTPUYECKOW LenH,
3akoH  JDbxoynsa-JIeHma,  3aKOH  3JIEKTPOMAarHUTHOU
WHIOYKIUM, TpaBuio JleHna, mocTynarsl COEUalbHON
TEOPUH  OTHOCHUTEIBHOCTH  OHUHIUTEWHA,  ypaBHEHHE
OiHmreHa a1 doroaddexTa, TEpBBIE W BTOPOH
IIOCTYJIAThI Bbopa, IIPUHIIUIT HEONPEACICHHOCTHU
I'eitzenOepra, 3aK0H COXpaHEHHUS 3apsijia, MacCCOBOTO YHUCIIA
1 JHEPruu B SICPHBIX PEAKLUAX, 3aKOH PAaTUOAKTHBHOTO
pacnaja;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

3.1 O6beM yueOHOI TUCHUIIMHBI U BUIbI YUeOHOH padoThl

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MIOJITOTOBKH

O0beM 00pa3oBaTeNIbHOM MPOTrpaMMbl yueOHOH 333 38
JIVCITATUTHHEI
BT. 4..
OcHoOBHOE co/lep:KaHue 246 0
TEOPETUYECKOE 00YICHUE 65 0
MPAKTUICCKHUE 3aHITHS 50 0
1abopaTOpPHBIE 3aHITHUS 20 0
CamocrosiTenbpHas pabora m 0
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIeP:KAHUE 87 38
(conep:xkaHue NPUKJIATHOTO MOIYJIsA)
TEOPETUYECKOE 00YICHUE 35 0
MPAKTUICCKHUE 3aHITHS 12 0
nabopaTOpPHBIE 3aHATHS 40 38

0 0
NMPOMEKYTOYHASI ATTeCTALUSA
[IpomesxyTounas arTectanus Oug@epeHyuposanuviil 3a4em u dK3aMeH




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

HaunmenoBanue
pa3aesioB U TeEM

Copepxxanue yueOHOro marepuana u Gopmsl
OPraHM3aLNH /IeSITeJIbHOCTH 00y4aloluXcst

Oo0bem, akan. u/ B
TOM 4ucJje B popme
NPaKTHYECKOM
NMOATOTOBKH, aKaJ
q

Koga IIK,
OK

Koq ITP, JIP, MP

1

3

Pa3zgen 1. ®usuka u Mert

01bl HAYYHOI'0 MO3HAHUSA

4/0

Temal.l. ®uzuka u
MeTO/Ibl HAYYHOT0
MO3HAHUSA

JlupakTu4yeckne eIMHUIbI, COepPKAHUE

4/0

dusuka - QyHgamMeHTaIbHAS HayKa O MPHUPOJE.
Hayunblli MEeTOJ MO3HaHUS U METOJAbl UCCIEIOBaHUS
(bu3NYECKUX SIBICHUU.

OKCHEPUMEHT U TEOpHsl B IPOLECCE MO3HAHUSA
npupozsl. Habmonenne u skcriepuMeHT B pusuke.

CnocoObl  u3MepeHus: (U3NYECKUX  BEIUYHH
(aHanorosble M LU(POBBIE U3MEPUTEIbHBIE TPUOOPHI,
KOMIIBIOTEPHBIE TaATYMKOBBIE CUCTEMBI).

[TorpemnocTy U3MepeHUd PU3NYECKUX BETUYUH
(aOcomoTHAs U OTHOCHUTEJIbHAS).

MonenupoBanue  (QuU3MUECKUX  SIBICHUH WU
npoIeccoB (MaTepuanbHas TOUKa, aOCOIIOTHO TBEP0e
TEJ0, UIeadbHasl KUIKOCTh, UICAIbHBIN a3, TOUCUHEIN
3apsn). ['unore3a. Ousnyeckuil 3aK0H, TPAHUIIBI €TO
npUMEHUMOCTH. Pusnyeckas TeopHsl.

Pome um wMecro ¢usuku B (QOpMHPOBAHUH
COBPEMEHHOM  HAydyHOM  KapTHHBI  MHpa, B
MIPAKTHYECKON NEATEIbHOCTH JIFOJICH.

2/0

OK 01

IIpodeccnonabHO- OPMEHTHPOBAHHOE COAEPKAHNE
[Torpemuocty u3MepeHM  (QHU3MUECKUX  BEITUYUH
(abcomoTHass u  oTHocuTenbHas). [lorpemmHocTH.

2/0

OK 03
K 1.1
K 2.1

T1P61, [pyl, Ipy13, JIP 25
JIP26, MP11, MP 38, MP 39




Tounocts  pacueroB.  OkpyrjieHME  4YHCET 110
HeoOxoaumol ToyHocTH. IlepeBoa enuHuIl B cucreMe
CH.

Pa3zgen 2 MexaHuka

45/0

Tema 2.1 Knnemaruka

JAuaaKkTu4yecKkue eMHUIbI, COIepPKAHHE

18/0

Mexannueckoe ABuxeHHE. OTHOCUTENBHOCTD
MEXAHUYECKOro IBMKeHusA. Cucrema orcuera.

[Ipsimast 1 oOpaTHas 3aa4u MEXAHUKH.

Paguyc-BekTop  MarepuanbHOM  TOYKHM, €O
IIPOEKLIMK HA OCU CUCTEMbI KOOpAMHAT. Tpaekropus.

Ilepemerienue, CcKOpocTh (CpenHsisi CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHE MaTepuaibHON
TOYKHM, HUX INPOCKIUM HAa OCH CHCTEMBl KOOpPIMHAT.
CrnosxeHue nepeMelieHui U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE " PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOpPJUHAT,
CKOPOCTH, YCKOPEHHS U IIyTH MaTepUaJIbHON TOYKHU OT
BPEMEHHU U UX rpaduKu.

CBobOosHOEe majieHue. YCKOpeHHe CBOOOIHOTO
najzeHus. J[BrxkeHue tena, OpOLIEHHOro MOJ YIJIOM K
TOPU30HTY. 3aBHCHUMOCTb KOOpPAMHAT, CKOPOCTH U
YCKOpPEHUsl MaTepHallbHOM TOYKM OT BpPEMEHH U HUX
rpaduxmu.

KpuBonnnueiinoe JBUJKCHUE. JBrxeHue
MaTepUaIbHOW TOYKH IO OKPY)KHOCTH. YTJOBas W
JIuHeHas ckopocTh. llepuon u vacrora obpaieHUs.
LlenTpocTpemMuTenbHoe (HOpMalbHOE), KacaTeabHOoe
(TaHTeHIMATLHOE) u MIOJIHOE YCKOpEHHUE
MaTepUaIbHON TOUKH.

4/0

OK 01,
OK 02, OK
03, OK 06,

I1P61, I1P62, TIPG3, IIP64,
I1P65, IIPG9, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpodeccnonaibHO- OPHEHTHPYIOLIEE COIEPKAHUE

2/0

OK 01,

I1P61, II1P62, IIPG3, I1P64




[Ipoekiun BEKTOPHBIX BEIWYUH. 3meputenbHbIe
pUOOPHI, ONPEACINISIONINE JUIMHY, TUAMETP W3ACIUi,

OK 02, OK
03, OK 06

I1P65, I1P69, IIPyl, IIPy2
IIpy3, Ilpy4, IIPyS5, IIPyll

CKOpocTh BpamieHus. llena neneHust nmpudopa, mpeaen IK1.1 [1Py13, JIP25, MP4, MP6
U3MEPEHHs, TOYHOCTh M3MepeHui. TexXHUYeCcKHue IK 2.1 JIP32, MP21, MP23, MP46
yCTpOiicTBa u TEXHOJIOTUYECKUE IIPOLIECCHI: K 3.1 JIP14, JIP13, JIP12
CIIUJIOMETD, JBUKEHUE CHaps/IOB, LIETIHbIE,
HiecTepeHyaTble U pPEMEHHbIE Iepeaaur, CKOPOCTHBIC
JTUQTHL
B TomM umciie mpakTHYeCKHX H J1a00pPaTOPHBIX 6/0
3aHATHI
[TpakTnueckoe 3anstue Nel. Pemenuwe 3amau 1o 2/0 OK 01, OK | ITPyS5, IIpy?9, [1Pyl13
KMHEMATHKE. Y PaBHEHHUS IBUKEHHUS 02, OK 03, | ITP02,ITPG6, I1P67, JIP1
OK 09, 0K | MP1, MP3, MP15, MPI2
06 MP13, MP17, MP19, MP 20
MP45, MP42, MP 43, MP8
MP10
IIpaktnueckoe 3anstue No2. Pemienue 3agad Ha 2/0 OK 01, OK | ITPy5, Ilpy9, IIP62, IIP66
MapaMeTpbl BPaIlaTeIbHOTO JBHKEHUS 02, OK 03, | ITP67, MP1, MP3, MPS8
OK 09 MP15, MP12, MP13, MP17
MP19, MP 20, MP45, MP42
MP 43, MP8, MP10
Jlabopatopuoe 3ansatue Nel. Omnpezenenue mIOTHOCTH 2/0 OK 01, OK | [1P62, IIP66, IIP6S, IIPyl
TeJa pa3Iu4HON HOpMBI 02, OK 05, | ITPyl3, IIPy3, IIPyS, Ilpy7
OK 06, OK | [1Py8, [1Py10, [1Pyl12
07, OK 04 |IIP610, [Ipy2, IIPyl2
OK 09, [1P610, MP3, MPS5, MPI15

MP23, JIP26, , MP28, MP31
MP32, MP33, MP34, MP37
MP44, MP47, MP48, MP54
MP55, MP 56, MP 43, JIP34
JIP32,




CamocTrosiTeibHasi paboTa 00y4alOIMXcs

6/0

CocraBineHrue TJIOCCApUs OCHOBHBIX TEPMHHOB o 6/0 OK 01, OK | MP§,MP9,MP10,MP21,MP17,M

MEXaHHUKE. 02. OK 03. | P13, JIP26,J1P14,JIP 23,JIP 13

OK 09, OK | IIPG6; TIPG7; TIPy 1; IIPy 5

06 TIPy8; TPy 11; [Py 12;
Tema 2.2 lunamuka JniakTHYecKue eMHULbI, COePKAHUE 6/0

IlepBeiit  3akon  Hprorona. HMHepuwuambHbIE 2/0 OK 01, I1Po1, ITP62, IIPG3, IIPO4,

cucteMbl  oTcuera. IlIpuHIMI ~ OTHOCUTEIBHOCTH OK 02, OK |ITP65, T1PGY9, IIPyl, IIPy2,

lNanunes.  HewnepnuanbHble  CHUCTEMBI  OTCYETa 03, OK 06 |[IlIpy3, Ilpy4, IIPyS, IIPyll,

(ompenenenne, mnpumepsl). Macca Tema. Cuna. MK 1.1 JIP25, MP4, MP6, JIP32,

[IpuHuun cyneprosuiuu cuil. Bropoii 3akon Herotona gi g} MP21, MP23, MP46, JIP14,

JUIsl MarepuanbHOM Todku. Tperuit 3akoH HprooToHa
JUIsl  MaTepUabHBIX TOYEK. 3aKOH BCEMHPHOIO
TATOTEHUS. OKBUBAJIEHTHOCTb TI'PAaBUTALMOHHOM U
MHepTHOM Maccel. Cuna  TsOKeCTH.  3aBUCUMOCTD
YCKOPEHHUsI CBOOOJHOTO TMAJCHHUS OT BBICOTHI Hal
[OBEPXHOCTBIO IUIAaHETHl M OT Treorpaduyeckoi
HIMPOTHI. J[BUKeHHEe HEOECHBIX TET M UX CITyTHHKOB.
3akonbl Kemnepa. IlepBas kocmuueckass CKOpPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec tena,
nBrKynierocs: ¢ yckopenuem. Cuna tpenus. Cyxoe
Tperue. Cuna TpEeHUS CKOJBXEHUS M Ccuja TPEHHS
nokosi. Koapduuuent tpenus. Cuna conpoTHUBIECHUS
nOpu /IBWKCHUM Tela B JKUJIKOCTH WM Tras3e, ee
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHHUS.
Hasnenne. I'mppocrarnueckoe  gasinenHue. Cuna
Apxumena.

JIP13, JIP12




IIpodeccnonaibHO- OpHEHTHPYIONIEE COIEPKAHUE
[Mnactnyeckue  nedopmanuu.  AOCONIOTHAsS |
OTHOCHUTEJIbHAsA nedopmarnusi. Mexanunueckoe
Hanpspkenue. Monyns FOnra. Buner nedopmaruii.

2/0

B TomM umcie mnpakTHYeCcKHMX M J1a00PATOPHBIX 2/0
3aHATHI
[Ipaktuueckoe 3anarue Ne3. Pemienue 3agad mo teme 2/0 OK 01, OK | ITPy5, IlIpy9, IIP62,ITPG6,
«Bunpl cun B Mexanuke. Cuiia TpeHUs TOKOS, 02, OK 03, | ITP67, MP1, MP3, MPI5,
CKOJIb)KCHUSI, KAUEHUs1, BPALLICHUS» OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
Tema 2.3 3akoHbl JAuiakTHuYecKue eMHUIbI, COePKAHUE 17/0
cOXpaHeHHs B
MeXaHHKe
Nmmymnse MaTepuaIbHON TOYKH, CHCTEMBI 2/0 OK 01, I1P61, I1P62, I1P03, IIP6G4,
MarepualbHbIX TOueKk. LleHTp Macc  cuctemsl OK 02, OK | ITP65, IT1P68, I1PGY, IIPyl,
MaTepHaIbHBIX TOYEK. Teopema O ABMKEHUU LIEHTpA 03, OK 06, | [1Py2, Ilpy3, Ilpy4, IIPyS,
Macc. IMITynbC CUiibl 1 K3MEHEHHUE UMITYJIbCA TENA. OK 07 [IPyl1, JIP25, MP4, MP6,

3aKOH COXpaHEHHsS UMITyJbca. PeakTUBHOE
JIBWKEHHE. MOMEHT UMITYJIbCa MAaT€pUATbHON TOYKH.
[IpencraBnenre 0 COXpaHEHUH MOMEHTa UMITyJIbca B
[EHTPaIbHBIX TOJsAX. PaboTa cuibpl HA MaloM W Ha
KOHEYHOM TepeMeIIeHUH. I'paduaeckoe
MpelCcTaBiIeHHe paboOThl CHIBIL. MOIIHOCTh  CHIIBL.
Kunernueckass  dSHeprus  MaTepHaJIbHOM  TOYKH.

MP 10, MP9, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12




Teopema 00 W3MEHEHMH KHHETHYECKOH JHEPrUU
MaTepUAIbHOMN TOYKH. [TorenumnanbHbIE 51
HEMoTeHUMalbHble cuibl. [loTeHUManbHass >HEPrus.
[ToreHnuanpHass PHEPrusi ynpyro aehopMUpOBaHHOM
npyxkunbl.  [loreHumaneHass  SHeprus  Tema B
OJIHOPOJHOM I'paBUTALIMOHHOM Iosie. IloTeHnumanbHas
SHEPIus Tejla B I'PAaBUTALMOHHOM II0JIE OAHOPOJHOIO
mapa (BHYTpM M BHe miapa). Bropas kocMmuueckas
ckopocTb. Tperbsa KocMmuueckass cKopocTb. CBs3b
pabOThl HEMOTEHUMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM DSHEPrud  CHUCTEMbI Te€l.  3aKOH
COXpAaHEHHsI MEXAHWYECKOW DSHepruu. YIpyrue u
HEYNPYIrue CTOJKHOBEHMUSI.

B TOM u4ncie nNpakTHYeCKHMX H JIa0OPATOPHBIX 8/0
3aHATHII
[Ipaktuueckoe 3anstue Ned. 3aKOoHBI COXpaHEHUS B 2/0 OK 01, OK [TPyS5, Tlpy9, I[TP62,I1PG6,
MEXaHUKE U UX TPUMEHEHHUE. 02, OK 03, I[1P67, MP1, MP3, MP15,
OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP&, MP10
IIpaktnueckoe 3anstue NoS5. Pemenue 3agau Ha 4/0 OK 01, OK | ITPyS5, TIpy9, I[TP62,I1PG6,
dbopmynel paboTsl cui. Pabota u MOITHOCTE. DHEprus, 02, OK 03, | [TP67, MP1, MP3, MP15,
ee BUJIbl. 3aKOH COXPAaHEHUsSI SHEPTHUHU OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8&, MP10
2/0 OK 01, OK | ITP62, TIIP66, IIPGS, IIPy3
JlaboparopHoe 3aHATHE Ne2. Onpenenenne 02, OK 05, | IIpy7, IIPy8, IIPyl0, I1Py12
Kod(UITMEHTA KECTKOCTH YIIPYroTo Tena. OK 07, OK | ITP610, [Ipy2, TIIPyl2
04 I[1P610, MP3, MPS5, MPI15




OK 09,

MP28, MP31, MP32, MP33
MP34, MP37, MP54, MP55
MP 56, MP 43, JIP34, JIP32,

CamocTrosiTeibHasi padoTa 00y4yarommuxcs 7/0
PacueTHo-rpaduueckas pabora o MEXaHUKE 7/0 OK 01, OK | MP§,MP9,MP10,MP21,MP17,
02, OK 03, | MP13
OK 09 JIP 26,JIP 14,JIP 23,JIP 13
I1P61; [1P64; 11P69
[1Py1;[1Py2; I1Py5; I1Py13;
Tema 2.4 CraTtuka u JAnaakTu4YecKue eMHUIbI, COJEPKAHUE 4/0
THAPOCTATHKA
AOcomotHo TBepnmoe Teno. llocrynarenbHoe 2/0 OK 01, I1Po1, I1P62, IIPG3, IIPO4,
BpalllaTeIbHOE JIBM)KEHUE TBEPAOTO Tena. MOMEHT OK 02, OK | ITP65, I1PG9, IIPyl, IIPy2,
CUJIBl OTHOCHUTEIIBHO OCH BpamieHus. Ilmedo cuisl 03, OK 06, | IIpy3, Ilpy4, I1Py5, I1Pyll,
CroxeHue cujl, NPUIOKEHHBIX K TBEPIAOMY TeENly. OK 07 JIP25, MP4, MP6, JIP32,
[leHTp TsKECTH Tena. YCIOBUS PaBHOBECHUSI TBEPIAOTO MP21, MP23, MP46, JIP14,
Tena. YCTOMYMBOE, HEyCTOH4MBOEe, Oe3pa3IuvHoe JIP13, JIP12
paBHOBECHE.
IIpodeccnonanbHO- OPHEHTHPYIOLIEE COAEPKAHUE 2/0 OK 01, I1P61, ITP62, ITPG3, TIPG4,
JaBienne xuAKOoCTEd W ra3oB. [wmapocrarndeckoe OK 02, OK | ITP65, T1PG9, IIPyl, IIPy2,
napyieHue. EnuHunbl n3amepenus nasinenus. [TpuGopsl 03, OK 06 | IIpy3, Ilpy4, IIPyS, IIPyll,
JUISL U3MEpEHUs JaBJIeHMs. YpaBHeHHEe bepHymm s MK 1.1 [1Py13, JIP25, MP4, MP6,
UJeanbHOM  KMIKOCTM KAaK  CJEICTBME  3aKOHA IK 2.1 JIP32, MP21, MP23, MP46,
COXPAHEHUSI MEXaHUYECKON SHEPTHH. 1K 3.1 JIP14, JIP13, JIP12
Paznen 3 MouiekyJsipuasi pu3NKa M1 TEPMOIMHAMHUKA 99/26
Tema 3.1 OcHoBBI JnpaKkTuyecKkue eMHNLbI, COAePAKAHUE 18/10
MOJIEKYJISIPHO- OcHOBHEBIE ITOJIOKEHUS MOJIEKYJISIPHO- 4/0 OK 01, I1PO1, ITPG2, ITP63, I1P64,
KMHeTH4YecKol Teopun | kuHetndeckoi  Teopunn  (MKT), wux  ombITHOE OK 02, OK | ITP65, I1P66, IIPGY, I1Pyl,
o0ocHoBanue. Juddysus. bBpoyHoBCckoe nBHKEHHE. 03, OK 06 |IIPy2, Tlpy3, Ilpy4, IIPy5,




XapakTtep JBM)KEHUS M B3aUMOJICUCTBUS YaCTHIL
BellecTBa. MoJenn CTpOEHHs Ta30oB, JKUIAKOCTEH H
TBEPABIX Tel U OOBSICHEHHE CBOWMCTB BEIECTBA Ha
OCHOBE 3THX MoJenerd. Macca U pasMepbl MOJIEKYI
(aromoB).  KomumuectBo  BemiectBa. IlocrosinHas
ABorajpo.

TennoBoe paBHOBecue. TemnepaTypa U CrIOCOOBI
ee usmepenus. lllkana remneparyp Llenbcus.

Mopnens wuIeanbHOrO Ta3a B MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUHU: YaCTULbl TIa3a JBHXYTCS
XA0TUYECKHU U HE B3aUMOJCHCTBYIOT JPYT C APYTOM.

l'azoBble 3akoHBI. YpaBHeHHME MeHaeneeBa-
Knaneiipona. AOGcomtoTHas Temneparypa (mikaia
TeMIEpaTyp KenbBuna). 3aKoH JanpToHa.
W3omponieccyl B UACaTbHOM Ta3e C IMOCTOSHHBIM
KOJINYECTBOM BemlecTBa. [ paduueckoe npeacTaBieHne
M30MPOIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy  JaBJI€HMEM U CpelHei
KMHETUYECKOW dHEpruei NoCTyNaTreabHOro TEMJI0BOIO
JBUKEHHUS MOJIEKYJl UJEaNbHOrO ra3a (OCHOBHOE
YPaBHEHHE  MOJEKYJSIPHO-KMHETHUUECKOM  TEOpUU
UJICATHHOTO Ta3a).

Cas3p a0COJIOTHOM TEMIIEPATYPHI
TEPMOJNHAMHYECKOM CUCTEMBI co cpenHei
KMHETUYECKOW dHEpruei NoCTyNaTreabHOro TEMJI0BOIO
JIBUKEHMSI €€ YaCTHIL.

I1Pyl1, ITPy13, JIP25, MP4,
MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12

B TOM 4mciae NpaKTHYeCKHMX H JIA00PATOPHBIX 14/10
3aHATHH
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME 4/0




[TpakTueckoe 3anstue Ne6. Pemenue 3agau nmo teme 4/0 OK 01, OK | ITPyS5, IIpy9, ITPy13,
«OcHoBel MKT. VYpaBHeHHE COCTOSHUS HACATBLHOTO 02, OK 03, | [1P62,ITPG6, T1P67, JIP1,
rasa» OK 09, OK | Mmp1, MP3, MP15, MP12,
L0 | MPI3, MP17, MP19, MP 20,
MK 2.1 MP45, MP42, MP 43, MPS,
MK 3.1 MP10
JlaGopaTtopnoe 3ansiTue Ne3. «IIpoBepka razoBbIx 6/6 OK 01, OK | [TP62, ITPG6, ITP68, ITPy1,
3aK0HOB. M3ydeHune n30TepMUIecKoro, M300apHOTo, 02, OK 05, | [TPy13, ITPy3, I1Py5, [Ipy7,
HM30XOPHOTO MPOIIECCOB» OK 06, OK | ITPy8, ITPyl10, ITPy12,
07, OK 04 |IIP610, IIpy2, [IPyl2,
OK 09, [1P610, MP3, MP5, MP15,
MK 1.1 MP23, JIP26, , MP28, MP31,
IK 2.1 MP32, MP33, MP34, MP37,
[K3.1 | MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
JlaGopatopHoe 3aHSTHE Neq Onpenenenue 4/4 OK 01, OK
TeMIIEPaTypbl HAIPETBIX TEJ C IOMOIIBIO ONTHYECKOTO 02, OK 05, | I1PG2, ITPG6, ITPGS, I1Py1,
IPOMETpa OK 06, OK | [TPyl13, ITPy3, TIPyS, Ilpy7,
07, OK 04 | ITPy8, ITPyl10, ITPy12,
OK 09, I1P610, Tlpy2, ITPy12,
MK 1.1 I[1P610, MP3, MP5, MP15,
1K 2.1 MP23, JIP26, , MP28, MP31,
[IK3.1 | MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 3.2 OcHOBBI JuaaKkTuyeckue eTMHUIbI, COePKAHUE 15/0




TEPMOAUHAMUKH.
TemyioBbIe MAILIMHDI.

Tepmomunamuueckast (T/]) cucrema. 3amanue
BHEIIHUX YCJIOBHUH 1JI TEPMOAMHAMUYECKON CUCTEMBI.
Buemnue u BHyTpeHHHMe mnapamerpel. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMbI KaK CPEIHUE 3HAYCHUS
BEIMYMH,  ONMCHIBAIOIIMX €€  COCTOSHME  Ha
MHUKPOCKOIIUYECKOM YPOBHE.

Hynesoe HaA4aJIo TEPMOJUHAMUKHU.
CamMonpou3BojibHas peslakcalus TEPMOJANHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Moznens uaeanpHOro rasa B TEPMOAMHAMUKE -
CUCTEMa  ypaBHEHMH: ypaBHeHHe MeHneneesa-
Kitanelipona u BbIpaXKeHHUE UIsl BHYTPEHHEN DHEPIUH.
VYcnoBus NPUMEHMMOCTH  3TOM  MOJENH: HU3Kas
KOHLEHTpAllusi  YacTHll, BBICOKME TEMIEpPaTyphl.
Bripaxkenue i1 BHYTpEHHEW DHEPIMM OJHOATOMHOIO
UJEAIbHOTO rasa.

KBa3ucraTnueckne u HECTATUYECKUE MPOLIECCHI.

DOnemeHTapHas pabora B TEPMOJMHAMUKE.
Beruucnenue pabotsl mo rpaduky mporecca Ha pV-
Iuarpamme.

Tennonepenaya  kak  cmoco®  U3MEHEHHUs
BHYTPEHHEN DJHEPrUM TEPMOJMHAMHYECKON CHCTEMBI
6e3 COBEpILICHHUS paboTHI. Konsekuus,
TEIIONPOBOAHOCTh, U3JIy4YEHHUE.

KonnuectBo Ttemnorel. TemnoeMKkocTs — Tena.
VnaenbHas U MoOJIsSIpHAs TEIUIOEMKOCTH BEILECTBA.
VpaBHenue Maitepa. VYaenbHass TemioTa CropaHus
ToruMBa.  Pacuer  KoiauyecTBa  TEIIOTHI  NIPHU
teronepenaye. [lonstre 06 agnabaTHOM Tpoiiecce.

IlepBbIl 3aKOH TEPMOAMHAMUKU. BHyTpeHHsS
sHeprus. KonnyectBo TemnoTel U paboTa Kak Mepbl

6/0

OK 01,
OK 02, OK
03, OK 06

[1PG1, I1P62, I1PG3, I1P64,
I1P65, 11P66, IIPGY, I1Pyl
[1Py2, TIlpy3, Ilpy4, IIPy5
[IPyl1, I1Py13, JIP25, MP4
MP6, MP13, MP17, MPI8
MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13
JIP12




W3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOIMHAMUYECKOMN
CHUCTCMBI.

Bropoii 3aK0H TEPMOJUHAMUKHI TUIA
PaBHOBECHBIX MPOIIECCOB: yepes 3aJlaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOI

CUCTEeMBl ~ TPOXOJUT  CIAWHCTBEHHAas  ajuabara.
AOcomoTHas Temneparypa.

Bropoit 3aKOH TEPMOINHAMUKHU JUTS
HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO Tepeaarhb
TEIUIOTY OT 00Jiee XOJIOTHOTO Tela K Oojiee HarpeToMy
06e3 kommencanuu  (Kmaysuyc). Heobpatumocts
MPUPOHBIX MTPOIIECCOB.

[Ipuniuner gedctBust TerioBbix MamuH. KITJI.
Maxkcumansnoe 3Hauenne KIIJ[. Ilukn Kapso.
DKOJIOTUYECKHE AaCHEKThl HMCMOJIb30BAaHUS TEIIOBBIX
asurareneil. TeroBoe 3arps3HEHHE OKpYKarouen
CpEeJIbL.

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COIEeP:KAHUE 5/0 OK 01, I1P61, I1P62, ITP63, I1P64,
TexHuueckue  yCTpOWCTBA UM TEXHOJOTMYECKHUE OK 02, OK | ITP65, ITP66, IIPGY, ITPyl
IIPOLIECCHI: XOJIOAUIBHUK, KOHIUIIMOHED, TU3EIbHbIN U 03, 0K 06 |IIPy2, Ilpy3, IIpy4, IIPyS
KapOIOpaTopHbIf  JBUTaTeNd, TNapoBas TypOHHA, MK 1.1 [1Pyl1, I1Py13, JIP25, MP4
HOJIy4EHHE CBEPXHU3KUX TEMIIEPATYp, YTHIM3ALMS HK 2.1 MP6, MP13, MP17, MP18
"TerIoBbIX" OTXOJ0B, KOMIIPECCOPHBIE, XOJIOIUIIbHBIE 1K 3.1 MP19, MP20, JIP32, MP21
YCTAHOBKH, YCTAHOBKM CHCTEM KOHIWUIIMOHUPOBAHUS MP23, MP46, JIP14, JIP13
BO3/lyXa, TEIJIOBbIE HAcochl. (OCHOBHBIE MOHATHUSA JIP12

TETJIOTEXHUKH.

B TOM 4mciae NpaKTHYeCKHMX H JIA00PATOPHBIX 4/0

3aHATHI

IIpodeccnonanbHO-0PHEHTHPOBAHHOE COECP/KAHME 4/0




[TpakTuueckoe 3anstue Ne 7. Pemenue 3agad mo teme 4/0 OK 01, OK | ITPyS5, [Ipy9, ITPy13
«3akoHbl  TepMoaUHAMHKHU. I[IpumeHeHHEe mepBOro 02, OK 03, | [1TP62,ITP06, I1P67, JIP1
Hayaja TepMoJAMHAMUKKM K wu3onpoueccam. KII/ OK 09, OK | MP1, MP3, MPI15, MPI2
TEIIOBBLIX JBUraTeICH» 06 MP13, MP17, MP19, MP 20
MK 1.1 MP45, MP42, MP 43, MPS8
IIK 2.1 MP10
IIK 3.1
Tema 3.3 Arperatnbie | JluapakTuyeckue eTUHUIIbI, COTEPKAHME 66/16
COCTOIHMSA BeIECTBA. [TapooOpa3oBanue u KoHAeHcanus. Mcmapenue u 8/0 OK 01, I1P61, I1P62, TTP63, I1P64,
Da3oBLIC NEPeXOALI KUTICHHE. Y IeNbHAs TeIUI0Ta MapooOpa3oBaHHUsL. OK 02, OK | ITP0GS, ITP06, I1PGY, [1Pyl,
Haceimiennelie u HEHACBIIICHHBIC raphl. 03, OK 06 | I1Py2, IIpy3, [Ipy4, I1PyS,

KadecTBeHHass 3aBUCHMOCTh IIIOTHOCTH M HABJICHHS
HACBIIIICHHOI'O mapa oT TEMIICPATYPHI, ux
HE3aBUCUMOCThL OT 00beMa HAChIICHHOI'O0  I1apa.
3aBUCUMOCTh TEMIICPATYpPbl KUIICHUA OT HABJICHUSA B

JKUIKOCTH.
Bnaxuoctn BO3/yXa. AoGcomrorHast 51
OTHOCHUTEIbHAS BJIQYKHOCTD. TBepnoe TENO.

Kpucrannnueckue u amopdubie Tena. AHU30TPONUS
CBOMCTB KpHUCTAJLIOB. [[naBieHne m KpucTauIM3aLus.
VaensHast  TeroTa  miuaBineHus.  CyOnumarus.
Hedopmarnuu TBepaoro Tena. PacTsokeHuwe u cxatue.
Casur. Moayns FOnra. Ilpeaen ynpyrux negopmanuii.

TemnnoBoe pacmmpeHue KHUAKOCTEH U TBEPAbIX
Teq, O00BbEMHOE M  JHUHEWHOE  paclIUpeHHe.
AHrapMOHHM3M TEIUIOBBIX KOJeOaHUN 4acTHUIl BELIECTBa
Kak T[pUYMHA TEMJOBOTO pacIIMpeHuss Ten (Ha
KauecTBeHHOM ypoBHe). [IpeoOpa3oBanue »Hepruu B
¢a30BbIX mepexojiax. YpaBHEHHE TEMJIOBOro OanaHca.
IToBepxHOCTHOE HaTsDKEHUE. Koaddunuent

TIPy11, [IPy13, JIP25, MP4,
MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12




MOBEPXHOCTHOTO HaTshKeHUs. KanuisipHele sSBICHUS.
JlaBneHue  1moJ ~ MCKPHUBJICHHOM  MOBEPXHOCTHIO
s)kusikoctu. @opmyna Jlamnaca.

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHME 6/0 OK 01, I1P61, TTPG2, ITP63, I1P64,
Buapl nedexkToB B KPHUCTAIUIMYECKUX TelaX  UX OK 02, OK | I1P65, I1P66, IIPGY, I1Pyl,
BJIMSIHUE HA CBOWCTBa MeTaUuioB. Dusnyeckue 03, OK 06 | IIPy2, Ilpy3, Ilpy4, IIPyS,
CBOMCTBa METAJIJIOB. K 1.1 [TPyl11, [TPy13, JIP25, MP4,
DneMeHTHI THAPOMEXAHHKH. IK 2.1 MP6, MP13, MP17, MP18,
[IK3.1 | MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
B TOM uncie NpaKTHYeCKHMX H JIAa0OPATOPHBIX 26/16
3aHATHII
JlaboparopHoe 3aHATHE Nes. Omnpenencane 2/0 OK 01, OK | ITP62, I1P66, ITPGS, I1Py3,
K03 uImeHTa MOBEPXHOCTHOMN IJIOTHOCTH JKUIKOCTH 02, OK 05, | IIpy7, [1Py8, [1Py10,
METOJIOM OTpPbIBA KAIENb OK 06, OK | ITPy12, 11P610, [py2,
07, OK 04 |IIPyl12, ITP610, MP3, MP5,
OK 09, MP15, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Jlaboparoproe 3amstue Ne 6.  OmpeneneHue 2/0 OK 01, OK | I1P62, TIP66, I1PGS8, IIPy3,
BJIQYKHOCTH BO3]lyXa U aTMOC(EPHOTO AABICHUS 02, OK 05, | IIpy7, I1Py8, I1Py10, ITPy12,
OK 07, OK | ITP610, [Tpy2, TIPyl2,
04 I[1P610, MP3, MP5, MP15,
OK 09, MP28, MP31, MP32, MP33,

MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,




JlaGopatoproe 3anstue Ne 8. Ompenenenue MoOIyIs 2/0 OK 01, OK | [TP62, ITP66, ITP68, T1Py3,
YIPYTOCTH PE3UHBI 02, OK 05, | Ilpy7, [1Py8, ITPy10,
OK 07,0K | ITPyl2, IIP610, Ilpy2,
04 [TPy12, 11P610, MP3, MP5,
OK 09, MP15, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 20/16
Jlaboparopuoe 3ausitue Ne 7. OnpezneneHue yaenbHON 4/4 OK 01, OK | ITP62, ITP66, ITPGS, I1Py3,
TEINIOEMKOCTH BEIIECTBa 02, OK 05, | IIpy7, [1Py8, [1Py10,
OK 07,0K | IIPyl2, IIP610, Ilpy2,
04 [1Py12, 11P610, MP3, MP5,
OK 09, MP15, MP28, MP31, MP32,
K 1.1 MP33, MP34, MP37, MP54,
1K 2.1 MP55, MP 56, MP 43, JIP34,
IIK 3.1 JIP32,
IIpakTnueckoe 3ansatue Ne 8. J[aBneHue KuaKkocTed u 4/0 OK 01, OK | ITPyS5, ITpy?9, ITPy13,
TBepbIX Ten. 3akoH [Tackais. 02, OK 03, | ITP62,ITP66, IIPG7, JIPI,
OK 09, OK | MP1, MP3, MPI5, MPI12,
06 MP13, MP17, MP19, MP 20,
IK 1.1 MP45, MP42, MP 43, MPS,
MK 2.1 MP10
IIK 3.1
Jlabopatopnast  pabora Ne 9  Ompenenenue 4/4 OK 01, OK | [TP62, ITP66, ITP68, T1Py3,
K023 pHILIMEeHTa TMHEHHOTO PACIIUPEHUS TBEPIBIX TEI» 02, 0K 05, | Ilpy7,  IIPyS, ITPy10,
OK 07,0K | IIPyl2, TIIP610, TIlpy2,
04 [TPy12, 11P610, MP3, MP5,

OK 09,

MP15, MP28, MP31, MP32,




K 1.1

MP33, MP34, MP37, MP54,

1K 2.1 MP55, MP 56, MP 43, JIP34,
IIK 3.1 JIP32,
Jlaboparopuas padora Ne 10 Onpenenenue yaenbHOR 4/4 OK 01, OK | I1P62, I1P66, ITPGS, ITPy3,
TEIIOEMKOCTH PA3JIMYHBIX METAJIJIOB 02, OK 05, | Tlpy7, [1Py8, [TPy10,
OK 07,0K | ITPyl2, T1IP610, Ilpy2,
04 [TPy12, TIP610, MP3, MP5,
OK 09, MP15, MP28, MP31, MP32,
IK 1.1 MP33, MP34, MP37, MP54,
1K 2.1 MP55, MP 56, MP 43, JIP34,
TIK 3.1 JIP32,
JlaGopatopnas pabora Ne 11  Omnpenenenue 4/4 OK 01, OK | I1P62, ITP66, ITPGS, I1Py3,
K03 uIMeHTa yIPyrocTH W MOIYJS YIPYTrOCTH TPH 02, 0K 05, | IIpy7, IIPyS, I1Py10,
nedopMaIuu pacTsKEeHHs TBEPAOTO Tea OK 07,0K | ITPyl2, IIP610, Ilpy2,
04 [TPy12, TIP610, MP3, MPS5,
OK 09, MP15, MP28, MP31, MP32,
MK 1.1 MP33, MP34, MP37, MP54,
1K 2.1 MP55, MP 56, MP 43, JIP34,
TIK 3.1 JIP32,
CamocTrosiTeIbHAsI padoTa 00y4YaroIuXcst 26/0
CocraBjieHHE CpPaBHHUTEILHOW TaOMUIBI  «ATperaTHbIE 8/0 OK 01, OK | MP§,MP9,MP10,MP21,MP17,
COCTOSIHMSI BEILIECTBAY», «3aMevaTelIbHbIE CBOMCTBA BOJIBI». 02, OK 05, | MP13
OK 07, OK | IP 26,JIP 14,JIP 23,JIP 13,
04 [1P61; IIP62; IIP63; IIP04;
[1P65; I[IPy2; IIPy3; IIPy4;
[1Py5;
Munu-ipoektsl  «TeImoBele  IBUTATENd H  OXpaHa 6/0 OK 01, OK | MP§, MP9,MP10,MP21,MP17,
OKpy’Xarlied cpenbl», Mcropus Cco3laHMs —TEIUIOBBIX 02, OK 05, | MP13
neurateneit», «lloseimenue KIIJ nBurareneii- peanabHbIe OK 07, OK JIP 26,JIP 14,J1P 23,JIP 13,

poOIEMBD».

04

I1P61; TIIP62; IIPG3; IIPG4;




I1P65; TIIPy2; IIPy3; IIPy4;

ITPy5;
IloaroroBka K CEMHHApCKOMY 3aHATUIO «MeXaHH4YecKue 6/0 OK 01, OK | MP§,MP9,MP10,MP21,MP17,
CBOWCTBA TBEpPAbIX Tem», «DHUZUUECKHE  CBOMCTBA 02, OK 05, | MP13
)kunakoctedt. JlaBimeHne JKUmKocTeh», «MaHOMETpHI, HX OK 07, OK JIP 26, JIP 14JIP 23,JIP 13,
BHBI» 04 I1P61; IIP62; IIPG3; IIPO4;
[1P65; TIIPy2; IIPy3; IIPy4;
I1PyS5;
PacuetHo- Tpaduueckas 3amaua «II30mporeccsl B rasax: 6/0 OK 01, OK | MP8,MP9,MP10,MP21,MP17,
rpaduku B ocax PV, VT, PT» 02, OK 05, | MP13
OK 07, OK | /IP 26JIP 14,JIP 23,JIP 13,
04 I[1P61; IIP62; IIP63; IIP04;
I1P65; TIPy2; IIPy3; IIPy4;
I1PyS;
Pa3nen 4 DiekTpoanHaAMUKA 84/12
Tema 4.1 JIniakTHYecKue eMHUIbI, COIePKAHUE 10/0
DJIeKTPOCTATHKA DnekTpu3alus Tl W €€ IPOSBIICHHUS. 4/0 OK 01, I1P61, I1PG2, ITP63, I1P64,
OnekTpuueckuii 3apsia. JlBa BuAa SIEKTPUUYECKHUX OK 02, OK | IIP065, I1P66, IIPGS, I1PGY,
3apsia0B. IIpoBogHUKH, JIASIIEKTPUKH u 03, OK 06, | ITPyl, IIPy2, Ilpy3, Ilpy4,
MOJIYITPOBOJTHUKH. ~ DJEMEHTapHBIA  AIEKTPUUYECKUIN OK 07 [TPy5, TIIPylO, [TPyl11,

3apsl. 3aKOH COXPaHEHUs JIEKTPUUECKOr0 3apsija.
B3anmopeictue 3apsanoB. Touednsle 3apsbl.
3axoH Kynona.
Onexkrtpudeckoe nmnose. Ero  pgeiictBue  Ha
DIIEKTPUYECKHUE 3aPSIIbI.

Haprl)KeHHOCTI) SJICKTPHUYCCKOTO T10JI4.

TIPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31




[TpoOHnbIit 3aps. JInanm HaMpsHKEHHOCTH
aneKTpudeckoro noisi. OIHOPOAHOE 3JIEKTPUUYECKOE
noue.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO TOJIS.

PazHocTh IMOTCHITUAJIOB Hu HarnpsHKEHUE.
IloTeHnuanbHas SHEPTUst 3apsa B
3JIEKTPOCTATUYECKOM TI0JIE. [ToTenmman
AJIEKTpOCTaTUUeCKOro mojsi. CBsi3b HaANPSHKEHHOCTH
TOJIS n pa3HOCTH MOTSHITHAJIOB JUTSI
AJIEKTPOCTATUYECKOrO MO (KaK OJHOPOJIHOTO, TaK U
HEOJIHOPOJIHOTO). [Tpuniun CyINEpIIO3ULINH

anekTpudeckux nosueit. [lone roueunoro 3apsana. Ilose
paBHOMEpHO 3apsbkeHHOM cdepbl. Ilone paBHOMepHO
3apspkeHHOro no oObemy mapa. Ilosne paBHOMEpHO
3apspKeHHOM  OeckoHe4yHOM  mockocTH.  KapTunbl
JIMHUI HaIPSHKEHHOCTU 3TUX oJIEH u
9KBUIOTEHIIMAJIBHBIX TOBEPXHOCTEMN.

[IpoBogHMKM B  3JEKTPOCTATHYECKOM  IIOJIE.
VYcnoue paBHOBecHsl 3apsiioB.  JMAIEKTpUKH B
DIIEKTPOCTATUYECKOM ToJIe. Jusnexktpuyeckas
IIPOHUIIAEMOCTD BELIECTBA.

KonneHcarop. DIeKTpOEMKOCTb KOHJIEHCATOPA.
DNEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOopa.
[TapannensHoe COCIUHEHHE KOHJICHCATOPOB.
ITocnenoBarenbHOE  COEAMHEHHME  KOHJEHCATOPOB.
OHeprus 3apsUKEHHOrO  KOHJeHcaTopa. JIBukeHue
3apsKEHHOW YacTUIbl B OJHOPOJHOM 3JIEKTPUUYECKOM
oJe.




IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2/0 OK 01, I1P61, T1P62, ITP63, T1P64,

DIIEKTPOCTATUUECKUE SABJICHUS, X YUET U IPUMEHEHUE OK 02, OK | ITP65, ITP66, IIPGS, ITPGI,

B OBITY W TEXHUKE. METOoabl MpeaoTBpaICHUs 03, OK 06, | ITPyl, IIPy2, Ilpy3, Ilpy4,

AJEKTPOCTATUYECKUX Bo3ropanuil. I[IpuHnmnuansHoe OK 07 I1Py5, IIPylO, ITPy11,

OTJIMYME TMPOBOJHUKOB M JUAJICKTPUKOB. [IpuMeHenune MK 1.1 [TPy13, JIP25, MP4, MP6,

B TEXHHKE. 2JIEKTPUUECKHUE CBOUCTBA TOKOIPOBOISIIMX IK 2.1 MP13, MP17, MP18, MP19,

Y U30JISIITMOHHBIX MaTEPHAJIOB. 1K 3.1 MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

B TomM umciie mpakTHYeCKHX H J1a00pPaTOPHBIX 4/0

3aHATHI

[IpakTnueckoe 3ansarue Nel(. Pemenue 3amad o teme 4/0 OK 01, OK | ITPy5, IIpy9, I1P62,I1PG6,

«INEKTPOCTATUKA. DJIECKTPOEMKOCTh KOHJIEHCATOPOB) 02, OK 03, | IIP67, MP1, MP3, MP15,

OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
Tema 4.2 IlocTosiHublii | JIngakTHYECKHE eTUHHIIBI, COEeP:KaAHIE 27/12
JIEKTPUYECKUI TOK.

Cuna TOKA. ITocTossHHBIH TOK. YcaoBus 6/0 OK 01, I1P61, 11P62, I1P63, 11P64,

CYyILIECTBOBaHUSl TMOCTOSIHHOTI'O JJIEKTPHUYECKOTO TOKA. OK 02, OK | ITP65, ITP66, IIPGS8, ITPGY,

Uctounuku toka. Hanpsoxkenne U u 3AC €. 3akoH 03, OK 06, | [1Pyl, ITPy2, Ilpy3, Ilpy4,

Oma s ydacTka  LEIu. DNEeKTpUUECKOE OK 07 I1Py5, IIPylO, ITPyl1,

CONIPOTHUBJIICHHUE. 3aBUCHMOCTD CONIPOTUBJICHHUS [TPy13, JIP25, MP4, MP6,

OJHOPOJHOI0 MPOBOJHUKA OT €ro JJIWHBI U IUIOLIAAU
MOMEPEYHOI0  CEUEHHS. Y ICIbHOE COMPOTHUBIICHUE
BEIIIECTBA. IlocnenoBarenbHOE, MapajjIeabHOe,
CMEIIIAHHOE  COEJWHEHHE MPOBOJHHUKOB. Pacuer
Pa3BETBIIEHHBIX JJIEKTpUueckux uene. IlpaBuia
Kupxroga. Pabora »siexkTpuyeckoro Toka. 3aKoH
Jxoyna-Jlennia. MOIIHOCTh 3JIEKTPUYECKOIO TOKA.

MP13, MP17, MP1§, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31




TeroBast MOIITHOCTH, BbIAEsieMas Ha pe3ucrope. J1C
Y BHYTPEHHEE CONMPOTUBJICHUE UCTOYHUKA TOKA. 3aKOH
OMa 1151 TIOTHOM (3aMKHYTOM) SJIEKTPUYECKON IICTIH.
MomHocTh UCTOYHHMKA TOKAa. KOpoTkoe 3aMblKaHUE.
KoHieHcaTop B ienu oCTOSIHHOTO TOKA.

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KAHME 3/0 OK 01, I1P61, I1P62, I1P63, ITIPG4,
DJIeKTpUYECKHE [ENH B METAUTYPrUYecKux Iiexax. Padora OK 02, OK | ITP65, IT1P66, IIPGS, ITPG9,
¥ MOIIHOCTH 3JIEKTpojBHurareneil. Pa3inynele AeicTBUA 03, OK 06, | [TPyl, IIPy2, Ilpy3, Ilpy4,
TOKa. CnocoObl MpeoTBpaIlIeHUsT OT KOPOTKOTO OK 07 [TPy5, IIPyl0, [TPyl11,
3ambikaHusa. Bunel npenoxpanureneit. Pacxoq u yuer MK 1.1 [TPy13, JIP25, MP4, MP6,
SHEPIrOPECYPCOB TEILIOBON YHEPIUH. 1K 2.1 MP13, MP17, MP18, MP19,
[IK3.1 | MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TomM umciie NMpakTHYeCKHX H J1a00pPaTOPHBIX 18/12
3aHATHI
[Ipaktuueckoe 3amstue Nell. Pemenne 3amau 2/0 OK 01, OK | ITPyS5, TIpy9, I[TP62,I1PG6,
«3akoasl  Owma. ConpoTHuBieHHE. CMmemnranHoe 02, OK 03, | [TP67, MP1, MP3, MP15,
COEMHEHHUE TTPOBOJHUKOBY OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP§, MP10
[Ipaktuueckoe 3anarue Nel2. Pemenue 3anay no teme 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,I1PG6,
«Pabora, MOIITHOCTD u CONIPOTHUBJIEHUE 02, OK 03, | IIP67, MP1, MP3, MP15,
ANEKTPUUECKOTO TOKa OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP§, MP10
Jlaboparopnoe 3anartue Ne 14. U3ydyenue paGoOThI 2/0 OK 01, OK | I1P62, ITP66, ITPGS, I1Py3,
myinbTuMeTpa. Omnpenenenne I/JIC U BHYTpeHHETO 02, OK 05, | IIpy7, I1Py8, ITPy10, ITPy12,
CONPOTHUBIICHNS HCTOYHHUKA MIEKTPUIECKON SHEPTHHU OK 07, OK | I1P610, Ilpy2, ITPy12,




04

I1P610, MP3, MP5, MP15,

OK 09 MP28, MP31, MP32, MP33,
MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32
IIpodeccrnoHaIbLHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 12/12
Jlaboparopuoe 3amstme Ne 12,  Ompepnenenue 4/4 OK 01, OK | I1P62, I1P66, ITPGS, ITPy3,
YACIBHOTO COIMPOTUBIICHUS ITPOBOJHUKA 02, OK 05, | IIpy7, ITPy8, ITPy10, ITPy12,
OK 07, OK | I1P610, IIpy2, [TPy12,
04 I[1P610, MP3, MP5, MP15,
OK 09, MP28, MP31, MP32, MP33,
MK 1.1 MP34, MP37, MP54, MP55,
IK 2.1 MP 56, MP 43, JIP34, JIP32,
IIK 3.1
JlaGopatopHoe 3ansatue Ne 13. DkcrnepuMeHTaIbHas 212 OK 01, OK | ITP62, IIPG6, IT1P68, IIPy3,
IIPOBEPKA 3aKOHOB [IapaJIEIbHOTO 51 02, OK 05, | IIpy7, I[1Py8, I1Py10, ITPy12,
MOCJIEI0BATEIBHOTO COEIUHEHHS TTPOBOIHUKOB OK 07, OK | I1P610, [Ipy2, IIPyl2,
04 I[1P610, MP3, MP5, MP15,
OK 09, MP28, MP31, MP32, MP33,
MK 1.1 MP34, MP37, MP54, MP55,
1K 2.1 MP 56, MP 43, JIP34, JIP32,
IIK 3.1
JlaboparopHoe 3aHSTHE Nel5. Omnpenenenue 212 OK 01, OK | ITP62, IIPG6, IT1P68, IIPy3,
TEMIIEPATYPHOTO KO3PPUIIMEHTA METN 02, OK 05, | IIpy7, [TIPy8, I1Py10, ITPy12,
OK 07, OK | ITP610, [Tpy2, T1IPyl2,
04 I[1P610, MP3, MP5, MPI5,
OK 09, MP28, MP31, MP32, MP33,
MK 1.1 MP34, MP37, MP54, MP55,
TIK 2.1

K 3.1

MP 56, MP 43, JIP34, JIP32,




JlabopaTtoproe  3anarme  Nel6. Omnpenenenue 212 OK 01, OK | [TP62, TIIP66, IIPGS, IIPy3
COIIPOTHUBIICHUs PE3UCTOPA METOJOM MapKUPOBKH 02, OK 05, | IIpy7, IIPy8, 1IPy10, I1Pyl2
OK 07, OK | ITP610, [Ipy2, IIPyl2
04,0K 09, |IIP610, MP3, MP5, MPI15
MK 1.1 MP28, MP31, MP32, MP33
HK 2.1 MP34, MP37, MP54, MP55
IIK3.1 | MP 56, MP 43, JIP34, JIP32,
Jlabopatopuoe 3anstue Nel7. Omnpenenenue KIIJ] 2/2 OK 01, OK | I1P62, I1P66, ITPGS, ITPyl1,
HarpeBaresien 02, OK 05, | ITPyl13, ITPy3, ITPyS, Ilpy7,
OK 06, OK | ITPy8, I1Py10, ITPy12,
07, 0K 04 |IIP610, IIpy2, [1Pyl2,
OK 09 [1P610, MP3, MP5, MP15,
K 1.1 MP23, JIP26, , MP28, MP31,
HK 2.1 MP32, MP33, MP34, MP37,
IIK3.1 | MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32
Tema 4.3 JAuiakTuYecKue eMHUIbI, COePKAHUE 11/0

DJIEKTPHUYECKHI TOK B
Pa3JIMYHBIX cpeaax




DnekTpuueckas  MPOBOJUMOCTb  Pa3IUYHbBIX
BEIIECTB. JIEKTPOHHAsI MPOBOJUMOCTh  TBEPJBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBJICHUSI METAUIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.

DJIeKTpUYeCcKuid TOK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITy4YKOB. HOHYHpOBOI[HI/IKI/I.
CoOcTBeHHas " puMecHast HPOBOANMOCTD
IIOJIYTIPOBOIHUKOB. CaoiicTBa p-N-nepexona.

[TomymTpOBOTHUKOBBIE TIPUOOPHI. DIIEKTPUUECKHI TOK
B DJIEKTPOJIUTAX. DJEKTPOIUTHUECKAs IUCCOLMALIMS.
Onektponu3. 3akoHbl Dapanes a1 AIEKTPOJIU3A.
OnekTpuueckuii ToK B razax. CamMoOCTOSATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psia.  Paznuunble  THUIbBI
CaMOCTOATEJIBHOTO paspsna. Momnnus.
[1na3ma.TexHuyeckue yCTpoOWCTBA U MPaKTUYECKOE
IPUMEHEHUE: Ta30pa3psaHbIe JamIbl, 3JIEKTPOHHO-
ay4deBass TpyOKa, TOIYNPOBOJHUKOBBIE MPHOOPHI:
JTMO/J1, TPAH3UCTOP, (POTOANO, CBETOANO/], ralbBaHUKA,
paduHUpOBaHHWE  MEAM,  BBIIUIABKA  ATIOMUHUS,
AIIEKTPOHHASI MUKPOCKOTIHSL.

5/0

OK 01,
OK 02, OK
03, OK 06,

OK 07

[1PG1, I1P62, I1PG3, I1P64,
I1P65, TTPG6, ITPGS, ITPG9Y,
[TPy1, I1Py2, I1py3, I1py4,
I1Py5, ITPy10, ITPyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

ONeKTpoan3 B METALTYpruu. Diektponusepsl. [lomyuenue
YHCTBHIX METAJUIOB U3 NIPUMECEH.

2/0

OK 01, OK
02, OK 05,
OK 06, OK
07, OK 04
OK 09
MK 1.1
MK 2.1
K 3.1

I1P62, TIP66, ITP6S8, IIPyl,
I1Py13, TIPy3, IIPyS, Ilpy7,
IMPy8, IIPyl0, IIPyl2,
I1P610, ITpy2, IIPyl2,
I1P610, MP3, MP5, MPI15,
MP23, JIP26, , MP28, MP31,
MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP43, JIP34,
JIP32,




B TOoM uymciie npakTHYeCKHX M J1a00PATOPHBIX
3aHATHI

4/0

JlaGopaTopHoe 3aHATHE Nel8. Omnpenenenue 2/0 OK 01, OK | [TP62, ITP66, ITP68, TTPy3,
ANEKTPOXUMHYECKOIO IKBUBAJICHTA MEIHM B IPOLIECCE 02, OK 05, | IIpy7, [1Py8, I1Py10, [1Py12,
3JIEKTPOJIN3a CyIb(haTa MeIu. OK 07, OK | ITP610, IIpy2, IIPyl2,
04 I[1P610, MP3, MP5, MP15,
OK 09, MP28, MP31, MP32, MP33,
MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32
JlaboparopHoe 3aHITHE Nel9. 3aBHUCHMOCTD 2/0 OK 01, OK | I1P62, IIPG6, I1P6G8, IIPy3,
COTMPOTHUBIICHUS OT TEMIIEPaTypbl 0OPa3I0B MeTaIa U 02, OK 05, |IIpy7, I1Py8, IIPy10, I1Py12,
IIOJIyIIPOBOJIHHKA OK 07, OK |ITP610, [Ipy2, IIPyl2,
04 I[1P610, MP3, MP5, MPI15,
OK 09, |MP28, MP31, MP32, MP33,
MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
Tema 4.4 MarautHoe JupaKkTH4YecKne eITMHUIbI, COepPKAHue 7/0
Hoae BzaumopneiicTBue IOCTOSHHBIX MAarHuTOB H 3/0 OK 01, I1P61, I1PG2, ITP63, I1P64,
MIPOBOJIHUKOB C TOKOM. MarnutHoe moJe. BekTtop OK 02, OK | I1P65, ITP06, IIP6S, I1PG9,
MarHuTHoOM wuHAyKuMu. [IpuHnun cynepnosunuu 03, OK 06, |IIPyl, IIPy2, Ilpy3, Ilpy4,
MarHuTHBIX ITOJIeN. JIMHUM MarHUTHOW MHITYKLIUH. OK 07 [IPys, IIPylO, [1Pyl1,

MarsHuTHO€e 1oJjie IPOBOJAHUKA C TOKOM (IPSMOTO
IPOBOJHMKA, KaTyIIKW WU KPYroBOro BHUTKa). ONBIT
Opcrena. Cuna Amnepa, ee HalpaBJIEHUE U MOAYJIb.
Cuna JlopeHia, ee HarpaBieHUE U MOy b. [[BuxkeHMe
3apsHKEHHOW YacTHIl B OJHOPOJHOM MarHMTHOM
nosie. PabGora cunbl Jlopenma. MarnuTHoe Tmoyie B
BeniecTBe. PeppoMarHeTHKy, napa- U JMaMarHeTUKH.

IPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31




IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2/0 OK 01, [1PG1, I1P62, I1PG3, I1P64,
VYerpoiicTBa aBTOMAaTUKH, OCHOBaHHBIE Ha CHUJIOBOM OK 02, OK | ITP65, I1P66, IIP08, ITPG9
JIEUCTBUU MarHUTHOTO MOJIst 03, OK 06, | ITPyl, IIPy2, Ilpy3, Ilpy4
OK 07 I1Py5, [IIPylO, I1Pyl1
MK 1.1 [TPy13, JIP25, MP4, MP6
IK 2.1 MP13, MP17, MP18, MP19
[K3.1 | MP20, JIPS, JIP6, JIP32
MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31
B ToM unciie mpakTHYECKHX M J1a00PATOPHBIX 2/0
3aHATHIA
[Ipaktuueckoe 3anarue Nel3. Pemenne 3amau mo teme 2/0 OK 01, OK | ITPy5, TIIpy9, IIP62,ITP66
«MarauTHOE MOJIE U €0 XapaKTEPUCTUKID) 02, OK 03, | I[IP67, MPI1, MP3, MPI15
OK 09 MP12, MP13, MP17, MP19
MP 20, MP45, MP42, MP 43
MPS8, MP10
Tema 4.5 JupaKkTH4YecKne eIMHUIbI, COepPKAHue 29/0
JJIeKTPOMArHHTHASL SlBnenue  SieKTpOMarHUTHOM  WHAYKIMH. [loTOk 2/0 OK 01, I1Po1, I1P62, IIP03, IIPG4,
HHAYKIHS BEKTOpa MarHuTHOM uHAyKUuu. IJC HHIYKUUU. OK 02, OK | ITP65, ITP66, IIPGS, ITPGY,
3aKOH  aNeKTpoMarHuTHoW  uHAykuuu  Dapazes. 03, OK 06, | [1Pyl, ITPy2, Ilpy3, Ilpy4,
BuxpeBoe anekrpuueckoe mone. Toxku Pyko. IDJIC OK 07 ITPy5, IIPylO, ITPyl1,
WHIYKIIUU B MIPOBOJHUKE, JIBIDKYIIEMCS B [TPy13, JIP25, MP4, MP6,
OAHOPOJHOM MarHuTHOM mosie. IlpaBuno Jlenna. MP13, MP17, MP18, MP19,
NunyktuBHOCTh. Karymika WHIYKTUBHOCTH B IIEMH MP20, JIPS, JIP6, JIP32,
MOCTOSIHHOTO ToKa. SBnenue camouHaykuuu. JC MP21, MP23, MP44, MP38,
CaMOMHIYKITUU. DHEPTUsl MArHUTHOTO TOJISI KAaTYIIKU C MP39, MP46, JIP14, JIP13,
TOKOM. DJIEKTPOMArHuTHOE TOJIE. JIP12, JIP28, JIP31
IIpojeccrnoHa/IbLHO-OPHEHTHPOBAHHOE COAEPKAHUE 1/0 OK 01, [1P61, TIP62, ITPG3, I1P04,
[IpumeHeHne  ANEKTPOMATHUTHOM  MHAYKIUU B OK 02, OK | ITIP065, IT1P66, IIP6S, ITPG9,
YCTPOMCTBAX W arperarax. 03, OK 06, | I[TPyl, IIPy2, Ilpy3, Ilpy4,




OK 07

[IPy5, IIPyl0,  IIPyll,

K 1.1 [TIPy13, JIP25, MP4, MP6,
IIK 2.1 MP13, MP17, MP18, MP19,
HK3.1 1 MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TomM umciie NMpakTHYeCKHX H J1a00pPaTOPHBIX 4/0
3aHATHIA
[IpakTnueckoe 3ansatue Nel4. Pemenue 3agad mo teme 4/0 OK 01, OK | ITPy5, IIpy9, IIP62,ITP66
«INeKTpOMarHuTHasI WHYKIIHS. 3akoH 02, OK 03, | ITP67, MP1, MP3, MPI15
3JIEKTPOMAarHUTHOM MHAYKUMU. CaMOUHIYKIUS OK 09 MP12, MP13, MP17, MP19
MP 20, MP45, MP42, MP 43
MPS§, MP10
CamocTrosiTebHasi padoTa 00y4Yaommuxcst 22/0
-CocTaBieHrEe CPAaBHUTEILHON TAOMHUIIBI « DIEKTPHUCCKUI 6/0 OK 01, MP8,MP9,MP10,MP21,MP17,
TOK B Pa3JIMYHBIX CPEAAX» OK 02, OK | MP13
03, OK 06, JIP 26,JIP 14,JIP 23,JIP 13
OK 07 IP61; TIP62; TIP63; TIIPyl
[1Py2; I1Py3; I1PyS5;
- 3amura MUHH- IPOEKTOB «lIpakTHyeckoe npuMeHeHne 6/0 OK 01, MP8 MP9,MP10,MP21,MP17,
cuiel AMriepa u cuiibl JIopeHniay, «Y ckopurenu OK 02, OK | MP13
3apsiKEHHBIX YaCTHUID) 03, OK 06, JIP 26,JIP 14,JIP 23,JIP 13
OK 07 Impo61; TIP62; TIIP63; IIPyl
[1Py2; I1Py3; [1PyS5;
- [ToxaroroBka Kk CEMHUHAPCKOMY 3aHATHIO «BubI 4/0 OK 01, MP8 MP9,MP10,MP21,MP17,
3JIEKTPOCTAHIIANA. DKOJIOTHIECKHUE ACTIEKTHI UCTIOE30BAHUS OK 02, OK | MP13
Pa3IMYHBIX BUIOB TOIUIHBA U paboThl DC» 03, OK 06, JIP 26,JIP 14,JIP 23,JIP 13

[1Py2; I1Py3; I1PyS;




CocTaBiieHue rioccapus TEPMUHOB TI0 TEME 6/0 OK 01, MP8,MP9,MP10,MP21,MP17,
DIIEKTPOTHTED) OK 02, OK | MP13
03, OK 06, JIP 26,JIP 14,JIP 23,JIP 13
OK 07 I1P61; TIIP62; IIP63; IIPyl
[1Py2; I1Py3; I1PyS;
Paznen 5 Kojebanus u BOJIHBI 57/0
Tema 5.1 JunakTuyeckne eTMHUIBI, COIePKAHUE 7/0
MexaHu4yecKue Konebarenspuas cHCTEMA. CBobOonHbIE 1/0 OK 01, I1Po1, I1P62, IIP63, IIPO4,
K0JIe0aHUsI M BOJITHBI KoJIeOaHMSI. OK 02, OK | ITP65, I1P66, IIPGS, ITPG9,
I'apmonmnueckue konebanusa. Kunemarnueckoe u 03, OK 06, | I1Pyl, IIPy2, Ilpy3, Ilpy4,
JUHAMHYECKOE ONHCAHUE. DHEPreTHUECKOE ONUCAHUE OK 07 I1Py5, IIPylO, ITPyl1,

(3aKOH COXpaHEHMs MeXaHW4ecKoW 3Hepruu). BeiBon
JUHAMUYECKOT0 ONUCAHMsI TAPMOHMUYECKUX KOoeOaHuH
U3 UX DHEPreTMYecKoro M  KUHEMaTH4EeCKOTO
OIMCAHUS.

Ammumatyna u  ¢aza  komebanuit.  CBs3b
aMIUTUTYAbl  KOJIeOaHUI MCXOJHOM BEJIMYMHBI C
aMIUIUTY/IaMU KOoJ1e0aHUM ee CKOPOCTU U YCKOPEHHS.

Ilepuon u yacrora koneOGanuil. Ileproa manbix
CBOOOJHBIX KOJIEOAHMI MaTeMaTH4YeCKOro MasTHHKA.

[Tepuon  cBOOOMHBIX  KoOJNEOaHUN  MPYKUHHOTO
MasiTHUKA.
IlonsiTue 0 3aTyxamluX  KoJeOaHMSX.

Boinyxxnennsie konebanusi. Pesonanc. PezonancHas
KpuBas. BiusHue 3aTyxaHus Ha BHUJ PE30HAHCHOM
KpuBOil. ABTOKOJIE0aHUS.

Mexanuueckue BOJIHBI, YCIIOBHS ux
pacnipoctpaHeHusi. llomepeunbie U MPOJOJIbHBIE
BoNHBL. [lepnoa, ckopocTh pacnpocTpaHEHUs W AJIMHA
BOJHBI. CBOMCTBa MEXaHMYECKHUX BOJH: OTPAKECHUE,
npenomiieHue, uHTephepeHns u AuQpakius.

3Byk. CkopocTh 3BykKa. [pOMKOCTH 3BYKa.

IPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31




BricoTa Tona. TemOp 3ByKa.
[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEN CPEBI.

B TomM umciie mpakTHYeCKHX H J1a00pPaTOPHBIX 6/0
3aHATHI
[Ipaktnueckoe  3amsatue  NelS5.  MexaHudeckue 2/0 OK 01, OK | ITPyS5, Ilpy9, IIP62,ITPG6
KoJIeOaHUS ¥ HX XapaKTEPUCTUKH 02, OK 03, | [TP67, MP1, MP3, MPI15
OK 09 MP12, MP13, MP17, MP19
MP 20, MP45, MP42, MP 43
MPS§, MP10
Jlabopatopnoe 3anstue Ne 20. IIpoBepka 3aKOHOB 2/0 OK 01, OK | ITP62, TIIP66, IIPGS, IIPy3
KOJICOAHNH MaTeMaTHYeCKOro MasiTHUKA 02, OK 05, | IIpy7, IIPy8, 1IPy10, I1Pyl2
OK 07, OK | ITP610, [Ipy2, IIPyl2
04 I1P610, MP3, MP5, MPI5
OK 09, MP28, MP31, MP32, MP33
MP34, MP37, MP54, MP55
MP 56, MP 43, JIP34, JIP32,
Jlaboparoproe 3ansTHe Ne 21. M3ydeHume 3aKOHOB 2/0 OK 01, OK | ITP62, TIIP66, IIPGS, IIPy3
MIPY>KUHHOI'O MassTHUKA 02, OK 05, | IIpy7, IIPyS8, IIPy10, IIPyl2
OK 07, OK | ITP610, [Ipy2, TIPyl2
04 I1P610, MP3, MP5, MPI5
OK 09, MP28, MP31, MP32, MP33
MP34, MP37, MP54, MP55
MP 56, MP 43, JIP34, JIP32,
Tema 5.2 JnpaKkTuyecKkue eJMHNLbI, COAePKAHUE 30/0




JJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

KoneobarensHbIi KOHTYD. CBo0OogHbBIE
AIIEKTPOMAarHUTHbIE  KoJeOaHWss B HJCAJbHOM
KojebarenbHOM KoHType. @opmyna Tomcona. CBs3b
aMIUIMTY/IbI 3apsiia KOHACHCATOpa C aMIUIUTYI0M CHUJIIBI
TOKa B K0JIeOaTeIbHOM KOHTYpE.

3aKkOH COXpaHEHHWs DSHEPrUu B HUACAIBHOM
KoJ1e0aTeIbHOM KOHTYpE.

3aryxammue dIIEKTPOMAarHUTHBIE —KOJICOaHMS.
BriHyX1eHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

IlepemeHHBIT TOK. MOIIHOCTE NIEPEMEHHOTO
TOKA. AMIUIUTYJIHOE W JEHUCTBYIOILEE 3HAUYEHUE CHUJIbI
TOKa W HANPHKEHUS TPH  PaIMYHOW  popme
3aBUCUMOCTH IIEPEMEHHOT0 TOKA OT BPEMEHHU.

CuHycouganbHblil nepeMeHHbli TOK. Pesucrop,
KOHJIGHCATOp W KAaTylIKa HWHIYKTUBHOCTH B IENHU
CUHYCOMJAJBHOTO IEPEMEHHOro TOKa. Pe3oHaHc
TOKOB. Pe30HaHC HanpsKeHU .

Wneanbubiit  Tpanchopmarop. I[IpousBoxctso,
nepeaaya v NoTpediIeHue SIEKTPUIECKON SHEPIHUH.

DKOJIOTUYECKHE PUCKH TpPH  NPOU3BOJACTBE
AIIEKTPOIHEPTUH. Kynbsrypa HCIIOJIb30BaHUS
AIIEKTPOIHEPTUU B MIOBCEIHEBHOM KU3HHU.
OJIEKTPOMarHUTHbIE BOJIHBI. Y CIIOBUA H3JIy4EHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus

BEKTOPOB E,B,V s 3JIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)k€HUE,
MpeJioMJIeHUe, ToJispu3aius, uHTEephepeHIus u
TG paKIus.
[[Ixana »7€KTPOMArHUTHBIX BOJIH. [IprmeHnenue
DIIGKTPOMArHUTHBIX BOJH B TEXHHKE U  OBITY.
[TpuHTIMTIBI pagruoCBsI3H u TEJICBUICHHUS.

4/0

OK 01,
OK 02, OK
03, OK 06,

OK 07

[1PG1, I1P62, I1PG3, I1P64,
I1P65, 11P66, I1P68, ITPGY,
[TPyl, IIPy2, Ilpy3, Ilpy4,
I1Py5, IIPylO, ITPy11,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31




Pannonokanusa.  DJEKTPOMarHUTHOE  3arpsi3HEHUE
OKPYKarOILEH CpeIbl.

IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COJeP KaHNe 2/0 OK 01, I1Po1, ITP62, IIP63, IIPO4,
Tuner  snexrtpocrannuii.  KIIJ[  smexTpocTaHImid. OK 02, OK | ITPo5, ITP66, IIPGS, I1PG9,
TexHomornu OxpaHbl OKpPYXKAlwOWEHd Ccpeasl IpuU 03, OK 06, | I1Pyl, ITPy2, Ilpy3, Ilpy4,
C)KUTAHUM OPTraHUYECKOTO TOIJIMBA. OK 07 [TPy5, IIPyl0, [TPyl11,
MK 1.1 [TPy13, JIP25, MP4, MP6,
IK 2.1 MP13, MP17, MP18, MP19,
[IK3.1 1 MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TomM umciie mpakTHYeCcKHX H J1a00pPaTOPHBIX 10/0
3aHATHI
[IpakTrnueckoe 3anstue Nel6. Pemenue 3a1a4 Ha BUIbI 4/0 OK 01, OK | ITPy5, Ilpy9, IIP62,I1PG6,
CONIPOTUBIICHUI B LIENSAX MEPEMEHHOro Toka. Pacuer 02, OK 03, | ITP67, MP1, MP3, MPI5,
1enu TpaacopmMaTopa. OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
[TpakTueckoe 3ansatue Nel7. Pemenue 3amad no teme 4/0 OK 01, OK | [TPyS, Ilpy9, IIP62,ITPG6,
«DNeKTpOMarHuTHbIe KoliebaHus M BoiHBI. Dopmyrna 02, OK 03, | [TP67, MP1, MP3, MPI15,
Tomconay OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP§, MP10
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME 2/0
JlabopatopHoe 3amstue Ne  22.  VcTpoiicTBO 2/0 OK 01, OK | ITP62, IIPG6, I1P68, IIPyl,
TpanchopmaTopa, reHepaTopa 02, OK 05, | ITPyl13, IIPy3, IIPyS, Ilpy7,
OK 07,0K | ITPy8, IIPyl0, IIPyl2,




04

1IP610,  Ilpy2, IIPyl2,

OK 09, I[1P610, MP3, MP5, MPI5,
IK 1.1 MP23, JIP26, , MP28, MP31,
1K 2.1 MP32, MP33, MP34, MP37,
[IK3.1 | MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,

CamocTrosiTebHasi padoTa 00y4yarommuxcs 14/0

CocraBlieHuE CpaBHUTEIHHOW TaOnHIbl «MexaHHUECKUue H 8/0 OK 01, OK | MP8,MP9,MP10,MP21,MP17,

AIEKTPOMAarHUTHBIC KOJICOAHUS 02, OK 05, | MP13, JIP 26,JIP 14,JIP 23,JIK

- IloaroroBka MuHHK- MpoekToB «COBPEMEHHBIE CPENCTBA OK 07, OK | 13, TIP61; IIP62; I1P63; TIPyl

cBsizn», «[IpuMeHeHre dNEKTPOMAarHUTHBIX BOJH B OBITY W 04 [1Py2; I1Py3; I1PyS;

Ha TIPOU3BOJICTBEY.

- IloaroroBka k cemuHapckoMy 3astuto  «llepemada 6/0 OK 01, OK | MP§,MP9,MP10,MP21,MP17,

ANEKTPO3HEPTUA MO  MPOBOJAM.  OKOJOTMYHOCTH U 02, OK 05, | MPI13, JIP 26,JIP 14,JIP 23,JIK

SKOHOMHUYHOCTD MIepeIaum. OK 07, OK 13, I1P61; I1P62; I1PG3; I[Pyl

04 [TPy2; ITPy3; I1PyS5;
Tema 5.3 JunaKkTuyeckue eTUHULBI, COAEPKAHUE 20/0
OnrTuka
[IpsmonnHEeiHOE pacnpoOCTpaHEHUE CBETa B 4/0 OK 01, I1P61, 11P62, I1P63, 11P64,

onHoponHou cpene. JIyu cBera. ToueuHblld HCTOYHUK OK 02, OK | ITPo65, ITP66, IIPOS, I1P09,

cBera. OTpaxkeHHe cBeTa. 3aKOHBI OTPAXKEHMsS CBETA. 03, OK 06, |I1Pyl, IIPy2, Ilpy3, Ilpy4,

[Toctpoenne wn300pakeHU B IUIOCKOM 3epKaje. OK 07 I1Py5, IIPylO, I1Pyl1,

Codepuueckue 3epkana. [Ipenomiienne cBeTa. 3aKOHBI
NpeNoMIIeHUsT  CcBeTa.  AOCOJIOTHBI  TOKa3aTenb
MPEIIOMIICHUS. OTHOCHUTENIBHBIN MOKa3aTelb
npenomieHus. [locTosHCTBO  4YacTOThl CBeTa U
COOTHOIICHUE  JUIHH BOJTH npu nepexoje
MOHOXpPOMAaTHYECKOTO CBETa 4Yepe3 TpaHully pasjelna

[IPyl13, JIP25, MP4, MPe6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31




JIBYX ONTUYECKHUX CPEJ.

Xon gnyuer B npusme. Jlucmepeus  cBerta.
Cnoxupeli coctaB Oenoro cBera. lLlser. IlomHoe
BHYTpEHHEE oTpaxxeHue. [IpenenbHblii yroja moJIHOTrO
BHYTPEHHETO OTPAKEHUS.

Cobuparomue u paccerdBaroniye JIMH3bL. TOHKas
nuH3a. DOKYyCHOE pacCTOSTHUE M OINTHYECKas CHJia
TOHKOW JTUH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSTHHS
TOHKOM cQepuyeckoil JUH3BI OT €€ TeOMETPUU U
OTHOCHUTEJIBHOIO IOKa3arens npesiomiieHus. @opmyna
TOHKOM JIMH3bl. YBEJIMYEHUE, JaBaeMO€ JIMH30H. X0J
Jly4a, TPOIIEAIETO JIMH3Y O] MPOU3BOJbHBIM YIJIOM
K €€ TJaBHOM onrhueckod ocu. IlocTtpoenue
U300paXeHU TOYKM U OTpe3ka NpsAMOHM B
coOMparIIMX W pacCeMBAaOIIMX JMH3aX M HX
cucreMax. Omnrudeckue npudopsl. Paspemaromias
cnocobHocTh. [7Ma3  kak  onTHuYecKas — CUCTEMa.
[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.
BonnoBas ONTHKA. WnTepdepentus CBETA.
KorepeHTtHble UCTOYHMKHU. YCIOBUS HaOIIOACHUS
MaKCUMyMOB U MHUHHUMYMOB B HHTep(hEepeHIIMOHHOM
KapTHUHE OT ABYX KOTE€PEHTHBIX UCTOUHUKOB. [Iprmepbl
KJIACCHYECKUX UHTEP(HEPEHIIMOHHBIX CXEM.

HNudpakuus cera. JudpakuuoHHas perieTka.
VYcnoBue HaOMIOAEHUS TJIABHBIX MAaKCHMYMOB IpHU
najicHuu MOHOXPOMaTHYECKOTO CBETa Ha
nudpakionHyto pemeTky. [lonspuzanus cBera.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE
Hcnonb3oBaHWe  SIEKTPOMAarHUTHBIX  BOJH B
peHTreHorpadud M PEHTTEHOCTPYKTYPHOM aHAJU3e
JUIsT W3y4eHHusl CTpoeHusi metamuioB. MHdpakpacHbie

2/0

OK 01,

OK 02, OK

03, OK 06,
OK 07

[1P61, TIP62, ITPG3, I1P04,
ITP6S5, IIPG6, IIPGS, IIPG6Y,
[TIPyl, IIPy2, Ilpy3, Ilpy4,
IT1Py5, IIPyl0, ITPyl1,




BOJIHBI B TCXHHUKE.

K 1.1

IT1Pyl13, JIP25, MP4, MP6,

HK 2.1 MP13, MP17, MP18, MP19,
[IK3.1 1 MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TomM umnciie mpakTHYeCKHX H J1a00pPaTOPHBIX 4/0
3aHATHI
[IpakTnueckoe 3anarue Nel8. Pemenne 3amau mo teme 4/0 OK 01, OK | ITPyS5, Ilpy9, IIP62,ITPG6
«3aKoHBI OTpaXKEHUs U mperomiieHus ceeta. Dopmyna 02, OK 03, | IIP67, MPI1, MP3, MPI15
TOHKOH JIMH3BI. OK 09 MP12, MP13, MP17, MP19
MP 20, MP45, MP42, MP 43
MPS8, MP10
CamocTrosiTeibHasi padoTa 00y4Yalommuxcst 10/0
- IloaroroBka wmuHH- TPoekTOB «COBpEMEHHBIE CIOCOOBI 6/0 OK 01, MP&8,MP9.MP10,MP21,MP1
NPUMCHCHUA PEHTI€HOBCKOTO, UH(PPAKPACHOTO u OK 02, OK | 7,MP13,J]1P26,JIP 14,J1P
yJ'IBTpa(bPIOJ'ICTOBOFO H3ITYUCHUA B TEXHHUKE u 03’ OK 06’ 23’HP 13, HP61, HP62’
METAJITYpPTHUn», ((HpPIMeHeHHe SJICKTPOMAaruMTHBIX BOJIH B OK 07 HP63, HP64, HP65, HPYI,
OBITY U Ha IPOU3BOJICTBEY. TTPy2; [IPy3; [TPy4; TTPy5;
-[TogroroBka K CeMUHApPCKOMY 3aHATHIO — «ONTHYECKHE 4/0 OK 01, MP8,MP9,MP10,MP21,MP1
MpUOOPHI ¥ UX TIPUMEHEHUE B TEXHUKE OK 02, OK | 7,MP13,JIP26,JIP 14,J1IP
03, 0K 06, | 23,JIP 13, IIP61; IIP62;
OK 07 [1P63; T11P64; IIPGS; IIPyl;
[1Py2; I1Py3; I1Py4; I1PyS5;
Pa3nes 6. OcHOBBI cielIUAJIbLHOM TEOPUH OTHOCUTEIBHOCTH. 710
I'panuwbl MIPUMEHUMOCTH KJIaCCUYECKOM 1/0 OK 01, [IPyl, IIPy2, Ilpy3, Ilpy4
Tema 6.1 OcHoBb MexaHuKH.  [loCTynaThl  CHEHHATBHOM  TEOpUH OK 02, OK | ITPy5, TIIPyl0, ITPyl11




CreuraJbHOM TEOPHUH | OTHOCUTEIILHOCTH. IIpocTpaHCTBEHHO-BPEMEHHOU 03, OK 06, | ITPyl13, JIP25, MP4, MP6
OTHOCHUTEJIbHOCTH. unTepBan. [IpeoOpasoBanus Jlopenina. Ycnoue OK 07 MP13, MP17, MP18, MP19
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. MP20, JIP5, JIP6, JIP32
3amesieHre BPEMEHU U COKPAIEHUE JJIMHBI. DHEPrus MP21, MP23, MP44, MP38
Y UMIYJbC PEIATUBUCTCKON YacTUllbl. CBSI3b MACChI C MP39, MP46, JIP14, JIP13
SHEPruel W HMITYJIBCOM PEIIATUBUCTCKOW YaCTHULIBL. JIP12, JIP28, JIP31
DHeprusi NOKos.
CaMocTosiTe1bHAsi paboTa 00y4arOIIMXCs 6/0
- [TogroroBka moKi1aga/coo0IeHUs] «AHAIN3 CO3MaHUS 6/0 OK 01, MP&8,MP9,MP10,MP21,MP1
CIleMaIbHOH MW OO0Ield Teopuil OTHOCHTEIHHOCTH OK 02, OK | 7,MP13,J]1P26,JIP 14,JIP
Anp0epToM DHUHIITEHHOM. DKCIEPUMEHT ¢ JTUDTOM H 03, 0K 06, | 23,JIP 13, TIIPol; IIPG2;
skcniepuMenT "Tloe3n DhHITeHHA» OK 07 I1P63; I1P64; I1PGS; IIPyl;
[1Py2; I1Py3; I1Py4; I1PyS5;
25/0
Pasnen 7 KBanroBasi pusuka
JupaKkTH4YecKne eTMHUIbI, COepPKAHUe 4/0

Tema 7.1




Kopnyckyasipno-
BOJIHOBOM 1yaJIu3M.

PaBHOBecHOE  TemyioBoe  W3NIy4eHHE  (M3TydEeHHE 1/0 OK 01, I1Po1, ITP62, ITP63, I1PG4,
a0COJIFOTHO YEpHOro Teia). 3aKoH cMelleHus BuHa. OK 02, OK | ITIP065, I1P66, IIP6S, ITPG9,
I'mnoreza Ilmanka o kBaHTax. DOTOHBI. DHeprus u 03, OK 06, | ITPyl, IIPy2, Ilpy3, Ilpy4,
umnynsc  ¢gorona. Doroadpdexr. Ombiter AT OK 07 I1Py5, IIPylO, ITPy11,
CroneroBa. 3akoHbsl  (Qororddexra. VYpaBHeHUHE [TPy13, JIP25, MP4, MP6,
Onnmreitna a1 poroaddexra. "Kpacnas rpanuma" MP13, MP17, MP1§, MP19,
dboroapdexra. JlaBnenue cBera (B YAaCTHOCTH, MP20, JIPS, JIP6, JIP32,
JABJICHHE CBeTa Ha aOCOJIOTHO TMOTJIOIMAINIYI0 | MP21, MP23, MP44, MP38,
a0COJTIOTHO OTPAKAIOIIYIO MOBEpXHOCTH). OnbiThl [1.H. MP39, MP46, JIP14, JIP13,
Jlebenena. BonHoBEIC cBoiMicTBa yacTHil. BoaHEI e JIP12, JIP28, JIP31
bpoitns. iunaa BonHb! 1e bpolins u pa3Mepsl 001acTi
JIOKaJIN3aluN JBUKYIIEHCS YaCTHIIBL.
KopnyckynsapHo-BonHoBoM — ayanu3Mm.  Judpaxius
JIEKTPOHOB Ha kpucrawiax. Crenuduka u3MepeHuil B
mukpomupe.  COOTHOIICHHS  HEOMPEIEICHHOCTEH
['eitzenOepra.
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHUE 1/0 OK 01,
JlazepHble TEXHOJOTHUM B METALTypruu. AOCOIIOTHO OK 02, OK
YepHbIe Tejla UX MPUMEHEHHE. 03, OK 06,
OK 07
K 1.1
IIK 2.1
IIK 3.1
B TomM umnciie mpakTHYeCKHX H J1a00pPaTOPHBIX 2/0
3aHATHI
[TpakTraeckoe 3ansaTue Nel9. Pemenne 3amad mo Teme 2/0 OK 01, OK | [TPyS, Ilpy9, IIP62,ITPG6
«3akonsbl hoTordhdexTa. YpaBHeHHE DUHIITEHHAY. 02, OK 03, | [TP67, MP1, MP3, MPI15
OK 09 MP12, MP13, MP17, MP19

MP 20, MP45, MP42, MP 43




MPg, MP10

Tema 7.2 JIniakTHYecKue eMHULbI, COlePKAHUE 5/0
Crtpoenne atoma
OnpITBI O WCCIECIOBAHUIO CTPOCHHS aToMma. 1/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
[TnanerapHast mozxens aroma Pesepdopmaa. [locrynaTst OK 02, OK | ITP65, I1P66, I1P68, IIPGY,
bopa. MW3nydyenume wu mornonieHue (GOTOHOB TMpH 03, OK 06, | ITPyl, IIPy2, Ilpy3, Ilpy4,
MEPEXO0JE aToMa C OJHOTO YPOBHS SHEPrUU Ha JPYroi. OK 07 [1Py5, IIPylO, [TPyl1,
Buael cnexktpoB. CrHekTp YpOBHEW HSHEpPruM aroma [TPy13, JIP25, MP4, MP6,
Boziopoaa. CIOHTAaHHOE U BBIHYXJICHHOE H3JIy4YeHUE MP13, MP17, MP18, MP19,
cBera. Jlazep. MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM umciie mpakTHYeCKHMX M J1a00pPaTOPHBIX 4/0
3aHATHH
[Tpaktnueckoe 3ausitue No 20. «Ilocrymater Bopa. 4/0 OK 01, OK | ITPy5, Ilpy9, IIP62,I1PG6,
DHEPreTUYeCKrue ypOBHIY. 02, OK 03, | ITP67, MP1, MP3, MPI5,
OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP§, MP10
Tema 7.3 JupaKkTu4eckne eIMHUIbI, COepPKAHUE 16/0 OK 01, I1P61, 11P62, I1P63, 11P64,




ATOMHOE AP0

Hyknonnass wmonmens sapa ['eitzenbOepra -
WBanenko. 3apsn sapa. MaccoBoe uwMcino sjpa.
H3otomnkl. PagnoakTHBHOCTE. Anbda-pacna.
DJEeKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmazn. ['amma-
U3JlydeHHe. 3aKOH  paJuOaKTUBHOIO  pacraja.
PaguoaktuBHble u30TONmBI B mpupone. CBoiicTBa
MOHU3HUPYIOLIETO W3JIy4YCHHUS. Biustaue
pazvoaKTUBHOCTH Ha JKUBBIE OpraHU3MBI.
EcrecTBennsbiit ¢hon uznydenus. Jlozumerpus. DHeprus
CBS3M HYKJIOHOB B siape. SmepHbie cuibl. Jledekt
Macchl spa. SnepHele peakuuu. /leneHue u cuHTE3
anep. AnepHsie peaktopsl. [Ipobiemsl ynpasiseMoro
TEPMOSIAEPHOTO CUHTE3a. OKOJOTMYECKHE aCIEKThI
pa3BUTHUSA AAEPHON SHEPreTUKH. MeToIbl perucTpaunuu
Y UCCJIEI0BAHMS 3JIEMEHTAPHBIX YACTHUL.
DyHIaMEHTAIbHBIE B3aUMOJICUCTBUSL. bapuonsi,
Me30HbI U JenToHbl. [IpencraBnenne o CrangapTHON
mozenn. KBapk-rinrooHHas monens aapoHoB. Pusuka
3a npenenamu CrangapTHoi Mozenu. TeMHas marepus
U TeMHas sHeprus. EquHCTBO (u3nueckoil KapTUHBI
Mupa.

1/0

IIpodeccnoHaATBHO-0PHEHTHPOBAHHOE COACPKAHUE
Hcnonp3oBanne SJICKTPOMArHuTHBIX BOJIH B
MeTaurypru. CeKTpoOMeTpbl U31yYEHUH.

1/0

OK 02, OK
03, OK 06,
OK 07
IK 1.1

I1P65, I1P66, IIPGS, IIPGY
I1Pyl, IIPy2, IIpy3, Ilpy4
ITPy5, IIPyl0, I1Pyl11
I1Py13, JIP25, MP4, MP6
MP13, MP17, MP18, MP19
MP20, JIPS, JIP6, JIP32
MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31

B TOM uymciie NpakTHYECKHX M J1a00OPATOPHBIX
3aHATHH

4/0

[Tpaktuyeckoe 3anstue Ne 21 «3amuch sepHbIX
peaxiuii. CTpoeHHEe aTOMOB M aTOMHBIX sijiep. 3aKOH
PaIMOaKTUBHOTO pacrazay.

4/0

OK 01, OK
02, OK 03,
OK 09

IIPy5, Ipy9, IIP62,I1PG6,
[IP67, MP1, MP3, MPI5,
MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP




43, MP8, MP10

CamocTosiTesIbHAsA padoTa 00y4aI0IUXCS 10/0
- Munu- npoektsl «llomydyeHue SIEpHOH dHEpPruud B 6/0 OK 01, MP8,MP9,MP10,MP21,MP17,
MUPHBIX TEIIX. ATOMHBIE U TEPMOSACPHBIC CTAHIIUW, OK 02, OK | MP13,JIP26,JIP 14,JIP 23,JIP
«DOTO3IEMEHTBI U MX MCIIOJIL30BAHUE B OBITY U TEXHUKE) 03, OK 06, | 13, IIP61; TIP62; I1P63; I1P64;
OK 07 [1P65; IIPyl; IIPy2; IIPy3;
[1Py4; I1PyS;
- Cemunapckue 3aHATHS «I[lepCIEKTHBBI  pPa3BUTHS 4/0 OK 01, MP8 MP9,MP10,MP21 MP17,
TEPMOSIICPHON SHEPTETUKIY OK 02, OK | MP13,JIP26,JIP 14,JIP 23,JIP
03, OK 06, 13, I1P61; I1P62; ITPG3; I1P64;
OK 07 [1P65; TIPyl; IIPy2; IIPy3;
[1Py4; I1PyS;
12/0
Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.
Tema 8.1 dnemenThI JuIaKkTHYeCcKHe eJMHUIBI, COJepKaHue 12/0
ACTPOHOMUM U
acTpodu3NKH. Oranel pa3BuTus  actpoHomuu. llpukiagHoe w 2/0 OK 01, I1P63, ITPy6, ITPy8,MP 10,
MHPOBO33PEHYECKOE 3Ha4YCHHE ACTPOHOMHH. OK 02, OK
[TpuMeHUMOCTh 3aKOHOB (U3UKH 751 OOBSICHEHUS 03, OK 06,
TIPUPOIBI KOCMHUYECKUX 00BEKTOB. Mertosl OK 07
aCTPOHOMHYECKUX  HccaenoBaHuii.  CoBpeMEHHBIE
ONTHYECKHE TEJIECKOIIBI, PaauoTENECKOIIbI,

BHeaTMoc(epHasi acTpoHoMus. Buj 3Be3mHOro Heba.
Co3Be3nusi, SIpKUE 3BE3/Ibl, TUIAHETHI, WX BUIAMOE
nemkenne. Comueynas cucreMma. Comane. ComHeyHnas




akTuBHOCTh. McTtounuk nsHeprum ConHIA MU 3BE3[I.
3Be3/1bl, UX OCHOBHBIE XapaKTepUCTUKH. J(marpamma
"CIeKTpaIbHbINA KJIACC - CBETUMOCTB". 3B€3/1bl IJIABHOM
MOCIICAOBATCIIFHOCTH.  3aBHCUMOCTh  ''Macca -
CBETHUMOCTB" I 3B€3]1 TVIaBHOM ITOCIIEA0BATCIIHHOCTH.
Buytpennee CTpOEHHUE 3BE3I. CoBpeMeHHbIE
MPEJCTABICHUSI O TPOUCXOXKICHUU ¢  SBOJIOIUU
ConHua u 3Be31. OTanbl )kU3HU 3Be31. Miteunsiii [1yThb
- gama I'anaktuka. [Tonoxenue u apmkenne CojiHIA B
l'amaktuke. Tumnel ramakTuk. PaguorajaakTMKu U
KBazapbl. UYepHble JbIpbl B sAApax  TaJaKTHK.
Bcenennas. Pacummpenne Beenennoit. 3akon Xa0b6ia.
Paz6eranne ramaktuk. Teopust bosbmioro B3pbiBa.
PenukToBoe wm3mydyenwe. MacmtabHas CTpyKTypa
Bcenennoii. Meraranakrtuka. HepemeHHbie mpo0ieMbl
ACTPOHOMUH.

CamocrosiTeibHas padoTa 00y4al0IMXCs 10/0
- IlogroroBka wmuHH- T1poeKkTOB «COBpEMEHHBIE 10/0 OK 01, MP8 MP9,MP10,MP21 MP17,
KOCMUYECKUE 00CEPBATOPUIY, « CoBpeMeHHBIE OK 02, OK | MP13,JIP 26,JIP 14,JIP 23,JIP
KOCMHUYECKHE CIYTHUKH CBSI3U W CITyTHHUKOBBIC 03, OK 06, | 13, ITPGI; TIP62; TTP63; 11P64;
CHCTEMBI», « 3arpsisHeHHE KOCMHYECKOTO OK 07 [1P65; IPyl; IIPy2; IIPy3;
NpoCcTpaHcTBay, «IIpOEKTHI OyAyIIMX MEKILIAHETHBIX TIPy4; IIPy>
nepeneroB», «HayuHoe W IPaKTUUECKOE 3HAUECHUE
W3YYEHUS TUIAHET 3€MHOU TPYIIIIbD).

TIpoMeKyTOYHAS ATTECTAIMS

Bcero: 333/38




3.3 IlepeyeHnb J1a00PATOPHBIX U MPAKTHYECKHUX PadOT

CHCHI/IaJ'II/BI/IpOBaHHOG 060py,Z[OBaHI/Ie, TEXHUYECCKHUEC

Tembl abopaTopHbix W (WnH) mpakTudeckux | Kpatkoe conepkanue/ ommcanue (1eb
9 CpelIcTBa,  MporpaMMHOe  oOecrmeueHue  (mpu
3aHATUI padoThI)
HEOOXOIMMOCTH)
Pa3znen 2 MEXAHUKA
JlabopaTropHble 3aHATHSA
JlabopaTtopnoe 3ansitue Nel "  JKCIEPUMEHTAIBLHO OTpEACIUTh | BECHI C  pa3HOBecaMmH; JIMHEWKa  MacliTa0Has;

«OrmpejeseHue IUIOTHOCTU Tejla Pa3InYHON
bopmbI»

IUIOTHOCTH KHUJIKOCTU M TBEPAOIO TEJa;

" ONpENeIUTh LEeHy JIeTICHUS
U3MEPUTENIbHBIX ~ MPUOOPOB,  HU3MEPUTH
T€OMETPUYECKUE Pa3Mephl Tell, ONPEICIUTh
UX Maccy, paccuuTarb 00BEM, pe3ylbTar
CpPaBHUThb C TaOJMYHBIMU 3HAYCHUSIMU U
YCTaHOBUTH NOTPEITHOCTH HKCIIEPHUMEHTA

HITAHTEHIIUPKYJIb, MEH3YpKa; BEILIECTBO, IUIOTHOCTh
KOTOPOT'0 HYKHO OIPEACIIUTh

JlaGopaTtopHoe 3ansitre No2
Onpenenenne  kodhduumenta
YIIPYTOTO Tela

KECCTKOCTHU

* U3yuuth 3aBUCHUMOCTh CHJIBI
YIPYrocTH OT JIMHEHHOM nedopmanuu; Ha
npuMepe nepopmanuu pacTsbKeHus
AKCIEPUMEHTAIBHO HOJATBEPAUTH
CIpaBeIMBOCTh 3akoHa ['yka; ompenenuthb
pacyéTHBIM M TpapHUuecKuM crocodamu

KOd(p(ULUMEHT  ynpyroctd  (KECTKOCTH)
NpPYKUHBI (pE3UHBI);

"  ONpEenenuTh LEHY JIeJIeHUS
U3MEPUTENbHBIX ~ NPUOOPOB,  M3MEPUTH

VIUTMHEHUE YIPYToro Telld TPU Pa3THIHBIX
negopmanusax, paccuuTarb KOIPPHUIHUEHT
’KECTKOCTH,

" pe3yibTaT CPaBHUTh C TAOIUYHBIMU
3HAYCHUSIMH W YCTAaHOBUTH MOTPEUTHOCTH
HKCIIEPUMEHTA

[ratuB ¢ mMydToil U nepxarTensiMu, AUHAMOMETP C
UCCIIeyeMON TPYXKHUHOW W 3aKpBITOM MIKANON (Wiu
UCCJIEAYEMBbIN JIOCKYT PE3WHBI), JUHEHKa, Yaia OT
BECOB, Ha0Op TPy30B ¢ M3BeCTHBIMU Maccamu (o 100
u 50 rpaMmoB)




IIpakTnyeckue 3aHsATHS

[Ipaktuueckoe 3ansitue Nel
Pemenne 3amay mo KuHeMmaTuke. YpaBHEHHUS
JIBIDKECHMUSL.

"  HAY4YUTHCS paznuyaTh BH/JIBI
MEXaHUYECKOTO JBUKEHUS B 3aBUCUMOCTH
oT (GOpMBI  TPAGKTOPHUH U  CKOPOCTHU
MepeMeNIeHusl Tejla, pPacCUUTHIBATh €ro
napameTphl, HAYYUTHCS n300paxarb
rpaduuecku pasiinyHbIe BH/IBI
MEXaHMYECKUX  JBUKCHUH,  3alKChIBATh
yYpaBHEHUs  JABUXKEHUS, pa3jinyaTh €ro
OTHOCHUTEJIbHOCTb; HAYYUTHCS
dbopMynupoBaTh  CIENYIOIIAE  MOHATHS:
MEXaHMYECKOe JBUKEHHE, CKOPOCTb U
YCKOPEHHE, CUCTEMa OTCUETa, MEXaHUYECKUI
MPUHIIUIT OTHOCUTENIBHOCTH;

" [oclie M3y4YeHUS TEOPETUYECKOIrO
MaTepuaiga paccMOTpeTh oOpaszell pelieHus
TUTIOBBIX  3a/1a4,  BBINOJHUTH  3aJaHUs
MPAKTUYECKON YacTu

WHIUBUIAYAIIBHOE  3aJlaHUE,  KOHCIEKT  JIEKIUH,

CIIPAaBOYHBIC MAaTCpHUaAJIbI

[IpakTuueckoe 3anstue Ne2 Pemienue 3aga4d Ha
napaMeTpbl BpallaTeIbHOTO IBUKECHUS

" HayuyuTbCd pemarh 3aJaud  Ha
napaMeTpbl BpallaTeabHOIO IBUKEHUS

VHIUBUIYAIIbHOE  3aJlaHUE, KOHCIEKT  JIEKIUH,

CIIPAaBOYHBIC MAaTCPHUAJIbI

[IpakTuueckoe 3anstue Ne3 Pemenue 3amad no
TeMe «Buael cun B mexaHuke. Cuina TpeHHs
IMOKOs, CKOJIBXXCHUA, KAUCHHW A, BpalllCHUS

"  PpACKpPBITh  COAEP)KAaHHE  3aKOHOB
HpioToHa UM 0COOEHHOCTH CHJI PA3IMYHOM
IIPUPOJBI; 3aKPENUTh YMEHHMS W HAaBBIKH
peuieHus 3a7a4 Ha BTOPOU 3akoH HbloTOHA,
KOI'ZIa Ha TEJIO JEHUCTBYIOT HECKOIBKO CHIL;

" OCIIE U3Y4YCHHUS TEOPETUYECKOIO
MaTepHuaga pacCMOTPeTh 00Opa3ell peleHHs
TUINOBBIX  3aJad, BBIIOJHUTH  3aJaHUsA
MIPaKTUYECKON 4acTH

TETpaab JUIA MPAKTUYCCKUX
MCTOAUYCCKUC  PCKOMCHIAAIIUN

pabot,  pyuka,

10

BBITIOJIHCHHTO

paboThl, CLIpaBOYHBIN MaTepuall, JUHEWKa, KapaHall

[IpakTrueckoe 3aHATHE Ne4 3aKOHBI
COXpaHEHHUS B MEXaHHUKE U UX MPUMEHCHHUE.

" 3aKpCIuTh YMCHHA n HaBBIKHU

PECIICHNA 3aJa4 Ha 3aKOHbl COXpPaHCHUA

TETpaldb JIA MPaKTUICCKUX
MCTOOAUYCCKHUEC  PCKOMCHIAAIIUN

pabot,  pyuka,

10

BBITIOJIHEHH IO




DPHEPTUU U UMITYJIbCa Tela;

" [IOCJI€ M3YYEHHUS TEOPETUYECKOrO
MaTepuaga paccMOTpPEeTh 00pasel] peleHus
TUIMOBBIX  3aJa4,  BBINOJIHUTH  3aJIaHUA
[IPaKTUYECKON YacTu

paboThI, CIIPaBOYHBIN MaTepuall, JIMHEHKA, KapaHJalll

IIpakTrueckoe 3anstue NeS " 3aKpenuTh YMEHUS W  HaBBIKM | TETpaAb IS TPaKTHYECKUX  paboT,  pyuka,
Pemenne 3amau Ha ¢Gopmynbl paboThl CHIL | pemieHus 3aaad  Ha (opmynbl  paboOThl, | METOAUYECKME PEKOMEHJALUKW 1O  BBIIOJHEHUIO
Pabora u MomHOCTE. DHEPrUs, €€ BUABI. 3aKOH | MOIIIHOCTH, 3aKOHBI COXPAaHEHHS paboThl, CIPaBOYHBINA MaTepHal, JHMHEHKa, KapaHaall
COXpaHEHHUs SHEPTUU " [OCJI€ U3YYEHUS TEOPETUYECKOIO

MarepHuaia pacCMOTPeTh 00pa3el pereHHs

TUMOBBIX  3a/a4y,  BBINOJHUTh  3aJaHUs

IIPAaKTHYECKON YaCTH
Paznen 3 Moaekyaspuas ¢usuka u
TePMOIMHAMMKA
JlabopaTtopHble 3aHATHSA
Jlaboparopuoe 3anstue Ne 3 “IIpoBepka "  HU3y4YUTH B3auMOCBsI3b | Cuiib(poH (TFOMHHUEBBIA TEPMETUYHBIN LUIMHID C
ra3oBbIX 3aKOHOB. N3yueHue | MaKpOCKOIIMYECKUX rapamMeTpoB ra3a | roppupOBaHHBIMH  CTEHKAMHM, IIKAJIOH YCIOBHBIX
U30TEPMUYECKOT0, U300apHOr0 M M30XOPHOIO | 3a/laHHOI Macchl; ONBITHBIM MyTEM YOEAUTCS | €IUHUL, T[OPIIHEM C BEPTUKAJIBHBIM  BHHTOM),

nppueccos.”

B CIIPABEUIMBOCTH 3aKOHa bounsa-Mapuorra;

= ompenenuTh 00BEM W JaBIEHUE Ta3a
IpU  TOCTOSSHHOW  TeMIleparype  MpH
Pa3IMYHOM TOJOKEHUU CTEKJITHHOW TpyOKe
B COCyJle

BO3JyXOBOJHBIA COCIMHUTEIBHBIN IUIAHT, MAHOMETP,
OapoMeTp, HCIHBITYeMbId Ta3 3aJaHHOM MacChl —

BO3/YX.

Jlaboparoprnoe 3ansitue Ne 4 Ompenenenue
TEMIIepaTypbl HarpeTbix Tel ¢ [OMOIIBIO
ONITUYECKOTO MUPOMETPA.

"  ONpEeleIHTh MTOBEPXHOCTHOE
HATSOKEHHE BOJABI M MBUIBHOTO pacTBOpa
METOJ/IOM OTpPHIBA Karelb

"  WU3MEpPUTh MACCY OJIHOM KAaIlllU, JUIUHY
TPaHUITBI IOBEPXHOCTHOTO CJIOSI, pPACCUYUTATh
KOA((UIIMEHT MOBEPXHOCTHOTO HATSIKEHUS
pPacTBOpPOB;

" pe3yNbTaT CPaBHUTH C TaOIUYHBIMU

LIMNPULl JUISI YUCTOM BOJBI, IWIMPHI] AJS MBUIBHOTO
pactBopa (0o0bemMoM 5—-10 MII), CTakaHUUMK C YUCTOH
BOJOM, CTakaHYMK C  MBUIBHBIM  PAacTBOPOM,
LITAHTEHIIUPKYJIb WJIK MUKPOMETP, OCTPO OTTOYECHHBIN
KapaHJarl.




3HAYEHUSIMH M YCTAHOBHUTH IOIPEUIHOCTb
HKCIIEPUMEHTA

JlaGopatopHoe 3anmstTue Ne 5 OmpeneneHue
KOd(pUIIMEHTa TOBEPXHOCTHOW IUIOTHOCTH
KUJKOCTU METOJIOM OTpPbIBA Karelb

® pe3yibTaTr CpaBHUTHL C TaOJIMYHBIMU
SHAYCHUAMHU HW YCTAHOBHUTL MOI'PCIIHOCTH
SKCIICPUMCHTA

MITPHI] JUTSE YUCTOH BOJBI, WINPHIl JUISI MBUIBHOTO
pactBopa (o0bemMoM 5—10 M), CTaKaHYUK C YUCTOU
BOJIOW, CTakaHYUK C  MBUIBHBIM  PacTBOPOM,
LITAaHT€HIUPKYJIb UM MUKPOMETP, OCTPO OTTOYEHHBIN
KapaHJarll.

Jlaboparopnoe 3anarue Ne6 OmnpeneneHue | USMEPUTh  OTHOCHUTENIBHYIO  BIIQXKHOCTH | rurpomerp ncuxpomerpuueckuit BUT — C, crakan c
BIOKHOCTH  BO3lyXa M arMoc(epHOro | Bo3ayxa B Ja00paTOpuM (PU3MKH C MOMOIIBIO | KMIISTYEHOH BOJON
JaBJICHUS IICUXPOMETPA, H3MEpPUB TEMIIEPATYPY

BJIQ)KHOT'O M CYyXOr0 TEpMOMETPa
Jlaboparopnoe 3anarue Ne7 Omnpenenenue "  ONBITHBIM IIyTEM ONpEIEIUTh | BECBI ~ ONTUYECKHME  Ha  LITaTUBE;  Pa3HOBEC;
YIEIbHOU TEIUIOEMKOCTH BEILECTBA BEJIMYUHY yIEIbHOU TEIUIOEMKOCTH | UCCIIEyEMOE BEILECTBO; KAJIOPUMETP; TEPMOMETD;

BCIICCTBA M BBIICHUTH (DPU3MUYECKUN CMBICI
ypaBHEHHUS TEIUIOBOTO OanaHca;

" ONpEeNeIUTh LEeHy JIETICHUS
U3MEPUTENbHBIX TPUOOPOB, U3MEPHUTH MacCy
KaJIOPUMETpPA, BOJBI, TEJa, HArpeB TeJo,
MPOU3BECTH  TEIUNIOOOMEH C  BOJIOW,
paccuMTaTh TEIIOEMKOCTD TEa,

" pe3ynbTaT CPaBHUTH C TaOIUYHBIMU
3HAYEHUSIMH U YCTAaHOBHUTH IMOTPEITHOCTh
HKCIIEPUMEHTA

AIEKTPOILINTKA; COCYA C BOJON

Jlabopatopnoe 3ansitue No§
MOJTyJIsl YIIPYTOCTH PE3UHBI

Ornpenenenue

" Hay4yuTbCAd CO3/JaBaThb KPHUCTAJUIbI,
NpoHa0II0/1aTh POCT KPUCTAJLIA, H300pa3uTh
€ro 3TaIbl rpaduyuecKy;

"  ONpEeNelIuTb  MOAYNb  YIPYTOCTH
PE3UHBI NIPH PACTSHKEHUU;
" [POM3BECTH pPACTSDKEHUE  IIHYpa,

U3MEpHB paszmep nedopmanuu;
" pe3yNbTaT CPaBHUTH C TAaOIUYHBIMU

MOBapeHHasi COJib, TUCTUINIMPOBAHHASA BOJIa, BOPOHKA,
JepeBsIHHAS IMaXKKa, Mapisl, CTaKaHbl, HUTKA (JIecKa),
pe3uHOBBIN mHYp AmuHON 25—30 cM u ceueHueMm 4—
10 mm2 ,HabGop rpy3oB mo 0,1 kr, mTaTuB, JTUHEIKa,
ITAaHTCHITUPKYJIb WX MUKPOMETP




3HAYEHUSIMH U YCTaHOBUTh HOTPEUIHOCTb
HKCIIEPUMEHTA

JlaGopatopnoe 3amstue Ne 9 OmpexneneHue
kodpduumeHTa  TMHEHHOTO  paCIIMPEHHUs
TBEP/BIX TE»

e DPE3YIbTAT CPABHUTH C TaOJIMYHBIMU
SHAYCHHUAMU U YCTAHOBUTL MOTIPCIIHOCTD
OKCIICPUMCHTA

npuodop I onpeneneHus Ko3pUIMEHTa JTMHSHHOTO
pacIIupeHusi, B COCTaB KOTOPOTO BXOJST CTEPKHEBHIE
00pasnpl  (CTAIBHOM, AIFOMHUHUEBBIA, CTEKJISHHBIH,
OpOH30BBIN ), I TAHTCHITUPKYJIb.

JlabopaTopuoe 3ausitue Ne 10 Omnpenenenue
yIIEIBHOM TETIOEMKOCTH pa3IMYHBIX
METaJIOB

e  pe3ynbTaT CPaBHUTH C TAOJIMYHBIMU
3HAQYEHHUSIMU U YCTAHOBUTH ITOIPELIHOCTh
JKCIIEPUMEHTA

KaJIOpUMETp WJIM JIBa COCYyJa, KOTOpPbIE MOXKHO
BCTaBUTh OAWH B APYrod, W3MEPUTENbHBIM LUIMHID
(MeH3ypKa), TEpMOMETp, CTakaH C BOJOW, BECHI C
pasHOBecaMM, LMJIMHIP METAIJIMYECKUN C HUTHIO,
COCY/ C rOpsiuei BOJIOM.

Jlabopatopuoe 3ansitue Ne 11 Omnpenenenue
kodpduimeHTa  ynpyroctu U MOZIYJS
yIOPYrocTd TMpH  JedOopMalnu  PacTsDKEHUS
TBEPAOTO Tela

® pe3ynbTaT CPAaBHUTH C TAOJUYHBIMU
3HAYEHUSIMU U YCTAHOBUTH NOTPEIIHOCTD
JKCIIEpUMEHTA

BUPTYaJbHasI nabopatopHast pabota 1.09
Ompenenenne kodpdupeHTa YOpyrocTd M MOAYJIS
YIPYrOCTH pu nepopmanuu pacTshKeHus

http://mediadidaktika.ru/mod/page/view.php?id=13

IIpakTHYeckHe 3aHATHA

[IpakTuueckoe 3ansatue Ne6
Pemmennie 3amau mo teme «OcHoBel MKT.
YpaBHEHHE COCTOSTHUS UCATHHOTO ra3ay

" 33aKpenuThb yMEHUS U  HaBBIKU
BBIYMCIICHHS I1apaMETPOB COCTOSIHUA Trasa,
HCIIONIb3Ysl Ta30BbIE 3aKOHBI M YpaBHEHHUE
Menneneesa — Knaiinepona;

" [IOCE€ M3YYEHUS TEOPETUYECKOrO
MaTepHaia pacCMOTPeTh o0Opasell peleHHs
THUINOBBIX  3a/ad,  BBINOJHUTh  3aJaHUs
IIPAKTUYECKOU YaCTH

TETpaab 1S  MNPaKTUYECKHMX  paboT,  pyuka,
METOAUYECKUE PEKOMEHAALMHU 110  BBIIOJIHEHUIO
paboThl, CLIpaBOYHbBIN MaTepual, JMHelKa, KapaHalll

[IpakTrueckoe 3ansTue Ne7
JlaBieHne KXUAKOCTEW U TBEPABIX TEN. 3aKOH
[Tackans.

" HaAyY4YUTBCA BBIYMCIIATH JABJIICHHC B
KUOKOCTAX MW TBCPHAbIX TEiIaXx, NCPCBOIUTH
CAVMHUIBI U3SMEPCHUA B PA3JIMYHBIC CUCTEMBI,

® II0ClIC HU3YUCHUA  TCOPCTUUYCCKOI'O

TEeTpaab i  MpaKkTUYECKHMX  paboT,  pyuka,
METOAUYECKUE PEKOMEHJALMHU 110  BBIIOJIHEHUIO
paboThl, CLIPaBOYHBIN MaTepual, JUHelKa, KapaHall




Marepraja pacCMOTPETh O00pa3ell pelIeHHS

TUINOBBIX  3aJa4, BBIIOJHUTH  3a/laHus
IIPAKTUYECKON 4acTH
[IpakTuueckoe 3anarue Ne® " 3aKpenuTh yMEHUS M HaBBIKM | TETPaAb  JUISI  TNPaKTHYECKUX  pabor,  pydka,
Pemenne 3agau  mo  TemMe  «OCHOBBI | pelmeHUs 3aJad Ha IEpBOE HA4Yalo | METOAMYECKHE PEKOMEHJALMHA 10  BBIIOJHEHUIO
TEPMOAUHAMUKH. [Ipumenenne  mepBoro | TepmoguHamukun u  KIIJ[  TemmoBoro | pabGoThl, CIpaBOYHBIN MaTepuall, JIMHEHKa, KapaHall
Hayaja TEPMOJUMHAMHUKMA K M30MpOLEcCaM. | JBUIaTels;
KII/I TerumoBoro nBuraTtens» " [OCJIE HU3YYEHHUS TEOPETUUYECKOIO
MaTepuaa pacCMOTpeTh 0Opasel] pelieHus
TUIOBBIX  3aJa4, BBIIOJIHUTH 33JaHUS
ITPaKTUYECKON 4acTU
Pasnen 4. DiekTpoanHaMuka
JlabopaTtopHble 3aHATHSA
JlaboparopHoe 3anstue Ne 12 Omnpenenenue "  OmpeJerneHue YIEABHOTO | ICTOYHUK TOKa, amIepMerp, BOJIBTMETD,
YIEIBHOTO CONPOTHUBIICHUS ITPOBOJHUKA COIPOTHUBIICHUS IIPOBOJHMKA | COEAUHUTENIBHBIE NPOBOJA, KIIOY, INTAHTE€HUUPKYIIb,
AKCIIEPUMEHTAIbHBIM ITyTEM; JUHEHKa, KyCOK MpOBOJA, YAEIbHOE CONPOTUBICHUE
" OIpEIEIUTH LEHYy JIEJIEHUS | KOTOPOTO OIPENEIAETCS
U3MEPUTENIbHBIX ~ NPUOOPOB,  U3MEPUTH
JUIMHY IIPOBOJHUKA, cobpathb
AIIEKTPUYECKYIO IIeMb [0 CXEMe, CHSATh

NoKa3aHHus NpUOOPOB, PACCUUTATh YJEIBHOE
COIPOTHBIIEHUE TIPOBOIHUKA;

" pe3yibTaT CPaBHUTb C TAOIUYHBIMU
3HAYEHUSIMU U YCTaHOBUTH IOTPELIHOCTH
HKCIEPUMEHTA

JlabopaTopHoe 3aHATHE No 13
DKCrepuMEHTallbHass ~ TMPOBEpKa  3aKOHOB
napaieIbHOTO 17§ MOCTIeIOBATEIHHOTO

COCOAUHCHUA TPOBOAHUKOB

"  H3YYUTH IMOCJICA0BATCIBHOC u
napajijieJIbHOC COCANHCHUA ITPOBOJHUKOB,

"  ONpeneuTh LEHy JIeJIeHUS
MU3MEPUTEIBHBIX npubopoB, cobpath
IIEKTPUUYECKYIO LeMb o cxeme

OCICA0BATCIBHOT'O )41 napaJlJICJIbHOT'O

HUCTOYHMK JJIEKTPUYECKOM DJHEPrUM C IOCTOSHHBIM
HarnpspkeHueM (He Bollle 25B); BOIbTMETp IIKOIbHBIH;
amrepMeTp IIKOJbHBINA, HA0Op JEMOHCTPALMOHHBIX
PE3UCTOPOB € pa3sHBIMU COIPOTUBIICHUAMM, KIIIOY,
COETMHUTENIBHBIE TPOBOJIA




COCIMHEHUSA, M3MEPUTh CHIy TOKa |
HaIlpsSDKEHUE HAa BCEX YYacTKax, MPOBEPUTH
COOTHOUICHUE [1apaMETPOB HAa COOTBETCTBHUE
3aKOHAM COEJIMHEHMS

JlabopaTtopHoe 3amstue Nel4  U3yuenue
pabotsl mynbTuMeTpa. Omnpenenenne I/AC u
BHYTPEHHET0  CONpPOTHUBJICHHUS  HCTOYHUKA
IEKTPUYECKON SJHEPrUU

HAay4YUTbCs  I10Jb30BATHCS
JUTSL pa3HBIX PEXKUMOB pabOThI

MYJIBTUMETPOM

MYJBTUMETpP, Ha0Op PE3UCTOPOB, AUOABI, TPUOIDI,
HUCTOYHHUK TOKA, PEOCTaT, COCAMHUTENIbHbIE MPOBOAA,
KITIOY.

Jlabopatopnoe 3ansarue Nel5 Omnpenenenue
TEMIIEPaTypHOro KO3 PHUIHEHTA MEAH

"  PACKpBITh BIMSHHME TEMIEpaTypbl Ha
AIIEKTPUYECKOE COINPOTHUBIEHUE METAJIOB;
OMBITHBIM MYTEM ONpenenuTh Ko3dduuueHt
TEPMUYECKOTO CONPOTHUBIICHHS MEJH, COOpaB
AIIEKTPUUYECKYIO LeMnb u U3MEpUB
AIIEKTPUYECKUE MapaMeTpbl IPU Pa3IHMUHbIX
TeMIepaTypax MpOBOJIHUKA;

" [IOCTPOUTh IO 3KCHEPUMEHTAIBbHBIM
JTAaHHBIM rpapux 3aBUCUMOCTH
COINPOTUBIIEHUS OT TEMIEPATYpPHI

npubop A OINIpENEeNIEHUs]  TeMIIepaTypHOro
KO3 QHIIMEHTa COMPOTHUBICHUS MEIH, TEPMOMETP
Texuuueckud ot 0 mo 100°C ¢ uenoi nenenusa 1°C
OMMETp, BHELIHUN COCyJ KaJlOpUMeTpa C BOJIOW,
AJIEKTPOIUINTKA, KJIIOY, COEAMHUTENIbHBIE MPOBOJA,
LITaTUB ¢ My(PTOH U JTALIKOH.

JlaboparopHoe 3anstue Nel6 Omnpenenenue
COTIPOTUBIICHUS pesucrtopa METOJIOM
MapKUpPOBKH

" OIpEIEINTH HOMMHAJIBHOE
COIIPOTUBJIEHUE  PE3UCTOPOB  METOJIOM
MapKHUPOBKH;

"  ONpeNeNuTh JAOMYCTUMOE 3HAYCHHE
CWJIBI TOKAa JUISl JaHHBIX PE3UCTOPOB IpHU
M3BECTHOM HOMHUHAJIE MOIIIHOCTH

HaboOp PE3UCTOPOB pa3HBIX CONPOTUBICHUH, TabIuIa
3HAKOB MAapKHUPOBKHU.

JlaGopatopHoe 3anstHe Nel7 Omnpenenenue
KIIJ marpeBareneit

" HAy4YUTbCS NPAKTUYECKHU OINpPENENsTh
TETIJIOBYIO oTAavy IEKTPUIECKOTO
HarpeBaress Jr00ro THIIa;

" TPOW3BECTH HAarpeB
OTIpeJIeNINTh TEIJIOBbIE
mporecca;

* onpenenutb 3(GEeKTUBHOCTh PabOTHI

KHUJIKOCTH U
napameTphbl

2 DJEKTPUUYECKUX HArpeBaTessl, COCY. A KUIMITYEHUS
BOJABI, BOJAA, TEPMOMETp, CEKyHIOMEp (uachl),
CHPAaBOYHUK MO (HU3UKE




HarpeBareyieil CpaBHEHUEM IOJYYEHHOH U
MEepEJTaHHON TETUIOTHI

Jlabopatoprnoe 3anarue Nel8 OmnpeneneHue
AJIIEKTPOXMMUYECKOTO HKBUBAJICHTA MEIU B
Ipolecce IEKTPOIn3a CylbdaTa MeIu.

"  ONpeleIuTh INEKTPOXUMUYECKUI
SKBUBAJEHT MEIU  HKCIEPUMEHTAIbHBIM
yTeM;

" [IPUTOTOBUTH PACTBOP DJIEKTPOJIUTA,
IIPOITYCTUTB YEPE3 HETO DIIEKTPUUECKUN TOK;

"  HaUTH AIEKTPOXUMUYECKUN
DKBHMBAJIIEHT MEIM 4Yepe3 Maccy ocajka Ha
JJIEKTPOAEH  IApaMETPbl  DIEKTPUYECKOU
Leny;

" pe3yibTaT CPAaBHUTH C TAOJUYHBIMU
3HAUEHUSIMU U YCTAHOBUTHb IIOIPELIHOCTH
JKCIIEPUMEHTA

BECBl M pa3HOBECHI, amIiepMeTp;  4achl;
AIIEKTPOIUINTKA; aKKyMYJIsITOpHast Oarapesi; peocrTar;
KJIFOY; MEJHBIC JJIEKTPOIbl (2 IIT).) CO BCTaBKOW;
COCTMHUTEIIBHBIC TTPOBO/IA; DJIEKTPOJIUTUIECKAs] BaHHA
C pacTBOPOM MEIHOT0 Kyropoca

Jlaboparopnoe 3anartue Nel9 3aBucumocThb
COTMPOTHUBIICHUS OT TEMIEpaTypsl 00pa3IoB
MeTalljia U MOJIYIPOBOIHUKA

"  U3MEpATH COIIPOTUBJICHUE
MIPOBOJIHUKA OMMETPOM;

"  YCTaHOBUTH 3aBUCUMOCTH
COIIPOTHBIICHUE MeTaJa u

TTOJIYIIPOBOAHUKA OT TEMIICPATYPhI

MYJIbTUMETp, MPHOOPBI JUIsI U3Yy4EHHUs 3aBUCHUMOCTHU
CONPOTHUBIIEHUS METaula U [OJYIPOBOJAHHMKA OT
TEeMIIepaTypbl, TEPMOMETP, 3JIEKTpHUUECKas IUINTKA,
LITAaTUB C IPUHAJJIEKHOCTIMHU, K0J10a C BOJIOM.

HpaKTquCKI/Ie 3aHATHSA

[TpakTrueckoe 3ansaTue Ne 9 "  U3Y4WUTh DJIEKTPUYECKOE II0JI€, 3HATh | UHAMBUAYAJIbHOEC 3aJaHHUeE, KOHCIIEKT  JICKIIU,
Pemenne 3agau mo Teme «ONEKTpOCTaTHKA. | €TO  MPHUPOLY, €ro  JCUCTBHE  Ha | CIIPAaBOYHBIC MAaTEPUAIIBI
DNEKTPOEMKOCTh KOHIEHCATOPOB) JIIEKTPUYECKHUE 3apsbl u apyrue

ANEKTPUYECKHUE TI0JI;

" [0CIIE U3YYCHHUSA TEOPETUYECKOIO

MaTepHuaga pacCMOTPeTh 00Opasell peleHHs

TUINOBBIX  3aJad, BBINOJHUTL  3aJaHUsA

MIPaKTUYECKON 4acTH
[IpakTnueckoe 3anarue Nel0 " 3aKpenuTh yMEHUS U  HaBBIKM | TETPaAb  JUIsl  TNpaKTHUYeCKuX  paboT,  pydka,
Pemenue 3a1a4 «3aKOHBI OMa. | BBIUMCIEHUSI CHJIBI TOKa, HAINPSIKEHUSA, | METOJUYECKHE PEKOMEHJAUMU IO  BBIIOJHEHHIO
Conpotunenue. CMelIaHHOE COEIMHEHHE | CONPOTUBIICHUS M0 OINpPEeNIeHUI0 W 10 | paboThl, CIPABOYHBIM MaTepuall, IMHeHKa, KapaHal.




MPOBOJHHUKOB) 3akoHy Oma Juis ydacTka LIeTd, a TaKkKe C
YY4E€TOM 3aKOHOB pa3jIM4YHOIO COEIMHEHUs
MIPOBOJIHUKOB;
" [IOCI€ M3YYEHUS TEOPETUUYECKOTO
MaTepuaiga paccMOTpeTh oOpasel] pelieHus
TUTIOBBIX ~ 3a/1a4, BBINIOJHUTH  3aJIaHUs
MIPAKTUYECKON 4acTu
[IpakTuueckoe 3anarue Nel | "  Hay4uThCA pemarb 3agauu, | TeTpagb A OPaKTHYeCKUX  paboT,  pyuka,
Pemenue 3anay no teme «PaboTta, MOIIHOCTh U | UCTIONIB3Ys  (GOpMyNibl  pabOThl TOKa U | METOAMYECKHE PEKOMEHJALMU 1O  BBIIOJIHEHUIO
COIIPOTUBIIEHUE 3JIEKTPUUECKOTO TOKa» MOIIHOCTH; paboThl, CIPaBOYHBINA MaTepHal, JHUHEHKa, KapaHaall
" [IOCJI€ M3YYEHHUS TEOPETUYECKOTO
MaTepuaiga paccMOTpeTh 0Opasell pellieHus
TUTIOBBIX ~ 33Jla4,  BBIIOJIHUTH  3a/IaHUs

IIPAKTHYECKON YaCTH

[IpakTuueckoe 3anstue Nel2
Pemenue 3amau no teme «MarHutHoOe 1oOJE U
€ro XapaKkTEePUCTUKI

" 33aKpenuTb yMEHUS U  HaBBIKU
BBIUMCJICHHS BCIWYMH C HKCIIOJIb30BaHUEM
3akoHa Ammepa, Gopmyn sl onpeaeneHus
MarHMuTHOTO MOTOKA, cuiibl JIopeHia;

" [OCli€ U3YYEHUS TEOPETUYECKOIO
Marepuaia paccMOTpeTh 00pasel] pelIeHus
THIIOBBIX  3aJa4, BBINOJHUTH  3aJaHHs
IIPAKTHYECKON YaCTH

TeTpaap s  MPaKTHYEeCKHX  paboT,  pyuka,
METOAMYECKHE PEKOMEHJAIMH [0  BBIMOJHEHUIO
paboThl, CIPAaBOYHBIN MaTepual, JHHEHKa, KapaHall

[TpakTueckoe 3ansaTue Nel3
Pemenue 3anau no teme «JI€KTpOMarHUTHas
WUHIYKIIHS. 3aKoH 3JIEKTPOMAarHUTHOM
uHIYKIA. CaMOUHTYKITHS

"  W3Y4YUTH SBJICHHUE DJIEKTPOMArHUTHON
UHAYKIMM, 1paBwio JleHuma, sBieHue
CaMOMHYKIIMU Y HayYNUThCS PellaTh 3a7auu;

" [OCI€ M3YyYCHHS TEOPETHUECKOTrO
MaTepHaia pacCMOTPeTh o0Opasell peleHHs
TUTMOBBIX  3aJla4,  BBIOJHUTh  3a/laHus
IIPAKTUYECKON 4acTH

TeTpaab Ul TNpakTHYecKux  paboT,  pydka,
METOJMYECKHE PEKOMEHJAMU [0  BbIIOJHEHUIO
paloThI, CIPaBOYHBINA MaTepHall, TUHEHKa, KapaHaall

Pa3nea 5. Kosie0anus 1 BOJIHBI

JlabopaTopHble 3aHATHS




Jlabopatopnoe 3amstue Ne 20 IIposepka
3aKOHOB Kosie0aHui MaTeMaTU4eCKOro
MasiTHUKA

"  YCTaHOBUTH MaTE€MaTHYECKYIO
3aBHCHUMOCTh II€pHOJa HUTSHOTO MAasiTHUKA
OT JIJIMHBI HUTH MasiTHUKA;

"  U3MEpUTH BpeMs 3aJIaHHOTO
KOJIMYECTBA KoJeOaHUN, MEHsIs IJIMHY HUTH,
paccuuTaTb U CPaBHUTb  IApaMeTpbl
Kosie0aHul Npu pa3HOU JJIMHE MasiTHUKA

ANEKTPOHHBIA CEKYHIOMEpP, H3MEpUTENbHAs JICHTA,
HIAPUK C OTBEPCTHEM, HHUTh, INTATUB C MYy(]PTOil M
KOJIBLIOM

JlabopaTopnoe 3amstue No 21
3aKOHOB IIPY>KUHHOTO MasiTHUKA

Nsyuenne

"  JKCIIEPUMEHTAJILHO YCTaHOBUTH
3aBUCUMOCTh nepuoja KoJIeOaHuI
IPYKUHHOIO MAasiTHUKA OT  KECTKOCTHU
HPYKUHBI U MacChl Tpy3a:

"  U3MEpUTh BpeMs 3aJJaHHOTO
KOoJIM4ecTBa  KojieOaHUil, U3MEpUTh H

paccumuTaTh NapaMmeTpbl KojeOaHmit

MTAaTUB ¢ My(TOW W JIAaNIKOW, HAOOp MPYKUH pa3HON
KECTKOCTH, HA0Op TPy30B pa3HOM Macchl, CEKYHIOMEP

JlaboparopHoe 3ansatue Ne 22 VcrpoiicTBO

"  H3YYMTH yCTpOﬁCTBO U IIPUHIMAIT

TpaHcpopmaTop J1abopaTOPHBIiA, JamIia HaAKAJIWBAHHUS,

TpaHcdopmaropa u reHeparopa paboTsl TpaHc(hOpMAaTOpa U TEHEPATOPA; KJIIOY 3aMbIKaHUs TOKa, KOMIUIEKT IIPOBOJOB
"  n300pa3uTh TpaHchopMaTop, | COEAMHUTEIIBHBIX
IEHEpaTop, yKa3aTb COCTaBHBIE  YaCTH,
OTBETUTbH HA KOHTPOJIbHBIE BOIIPOCHI
IIpakTHYeckHe 3aHATHA
[TpakTueckoe 3ansatue Nel4 " 3aKpenuTh yMEHUS U HaBBIKM | TETpaab Ul  TNpakTHYeCKuX  paboT,  pydka,
Mexannueckue KojeOaHus " WX | BBIUMCIICHHS IapaMeTpPOB KOJIEOATENBbHOTO | METOJUYECKHE PEKOMEHJAIMM IO  BBINOJIHEHUIO
XapaKTEPUCTUKH JBYDKEHUS, XapaKTePUCTUK MeEXaHUYeCKUX | paboThl, CIPaBOYHBIN MaTepuall, TMHeHKa, KapaH/arll.
BOJIH;
" [0CIIE U3YYCHHUSA TEOPETUYECKOIO
MaTepHaga paccMOTPeTb 00pasel peleHHs
TUINOBBIX  3a7a4, BBIIIOJHUTH  3aJaHUsA
MIPaKTUYECKON 4acTH
[IpakTnueckoe 3anarue Nel5 "  U3Yy4UTH CBOOOJHBIC | TETpaab  JUIi  MpaKTHUYeCKHX  paboT,  pydka,
Pemenune 3amad Ha BUABI CONPOTUBJICHHHM B | 3JEKTPOMAarHUTHbIE KoJieOaHHsS B KOHTYpE, | METOAMYECKHE PEKOMEHJAIMA 1O  BBIIOJHEHUIO

OECIIAX TICPCMCHHOT'O TOKa. q)OpMyJ'IBI

BUJIbI COIIPOTUBJICHUA B ICHIH ICPCMCHHOT'O

paloThl, CIPAaBOYHBIA MaTepHall, JMHEWKa, KapaHaall




TpaHnchopmaropa. Pacuer IENU | TOKa, UX OTJIMYUS U OCOOEHHOCTH;
TpaHcgopmaropa. " [IOCJI€ M3YYEHHUS TEOPETUYECKOrO
MaTepuaiga paccMOTpeTh oOpasel] pelieHus
TUTIOBBIX ~ 3a/1a4y, BBINIOJHUTH  3aJIaHUs
MIPAKTUYECKON YacTu
[Ipaktuueckoe 3ansitue Nel6 "  H3YyYUTh CBOOOJHBIC | TETpaAh  JUIsi ~ OPAKTHUYECKUX  paboT,  pydKa,
Pemenue 3ama4y no teme «OIEKTPOMAarHUTHBIC | AJIEKTPOMArHUTHbIE KOJEOAHUS B KOHTYpE, | METOJUYECKHE PEKOMEHJALUU 1O  BBIIOJHEHHUIO

kosiebanus 1 BoHbL. Popmyna Tomcona»

pacnpocTpaHEHUE BOJIH,
OTIINYHS,

" [IOCJI€ M3YYEHHUS TEOPETUYECKOrO
MaTepuanga paccMOTpeTh oOpasel] pelieHus
TUTIOBBIX ~ 3a/1a4, BBINIOJHUTH  3aJIaHUs
MPAKTUYECKON YacTu

BHUABI BOJIH HX

paboThl, CIPaBOYHBINA MaTepHal, JHMHEHKa, KapaHaall

[Ipaktuueckoe  3ansatue  Nel7  «3akoHbI
OTpakeHUsd U mpenomiieHus cera. dopmyna
TOHKOM JINH3BI.

» [IpakTMyeCKH NIPUMEHATH 3aKOHBI
OTP@OKEHUS U IMPEIOMIICHUSA CBETa IIpU

pemi€CHUN  PACUYCTHBIX n Ka4C€CTBCHHBIX
3a1a4(B  ONTHYECKUX YCTPOWCTBAxX u
prbopax)

TETpaab 1S  M[PaKTUYECKHMX  paboT,  pyuka,
METOJMYECKUE PEKOMEHJALMU IO  BBIIOJHEHUIO
paboThl, CLIPaBOYHbIN MaTepual, JIMHEHKa, KapaHaall

Pa3znesn 7 KBanroBas pusuka

[IpakTuueckoe 3ansatue Nel§
Pemenne 3amau mo  TemMe  «3aKOHBI
doTtorddekra. YpaBHeHue DHIITSIHHAY

* u3yuuTh 3akoHbl CroneroBa IS
dororddekra. Hayuuthes permath 3amadu
Ha ypaBHEHHE DIHIITENHA;

" [ocie M3y4eHHS TEOPETHUECKOTrO
MaTepuaia paccCMOTPETh 00pasel pereHHs
TUMOBBIX ~ 3aJad, BBIIOJHUTH  3aJaHHSA
IIPAKTHYECKON YaCTH

TETpaab 1S  TNpaKkTUYeCKUX  paboT,  pyuka,
METOAUYECKUE PEKOMEHAALMHU 110  BBINOJIHEHUIO
paboThl, CLIpaBOYHbBIN MaTepuall, JUHENKa, KapaHalll

[Tpaktueckoe 3amarue Ne 19. «Iloctymnarsl
bopa. DHepreTnueckre ypoBHI».

= Paccmotpers mnoctynatel bopa mpu
nepexoige  aroMa B BO30YXKAECHHOE
COCTOSIHUE, SHEPIE€TUYECKHE YPOBHHU.

" [OCI€ M3YyYCHHS TEOPETHUYECKOTrO
MaTepHuaja paccMOTPeTh 00pasel pereHHs

TeTpaab Ul TNpakTHYecKux  paboT,  pydka,
METOJIMYECKHE PEKOMEHJAIMU [0  BBHIIOJHEHHUIO
paboThl, CIPaBOYHBINA MaTepHa, JMHEeHKa, KapaHaall




TUINOBBIX  3a/Jay, BBINOJHUTH  3aJaHUsA
IIPAKTHYECKON YaCTH

IlpaKTqucxoe 3aHATHUC

Ne 20 «3Bamuce

saepHbIX peakuuii. CTpoeHue aToMOB U

aTOMHBIX  siiep.  3aKOoH
pacrnazma»

pPaaruoOaKTUBHOI'O

" 3aKpenuThb YMEHUS U  HaBBIKU
BBIYHCIICHUS] SHEPTUU CBSI3U sAJlpa, a TaKKe
MPABWJIBHOTO HANMCaHUs SEPHOIN peakuuu
C HCIOJB30BAaHUEM 3aKOHOB COXpaHEHUs
MaccoBoro u 3apsgoBoro uucen (3CM3Y) u
BBIYMCIICHUS] ~ SHEPreTUYECKOro  BbIXOJa
SIIEPHOU peaKIuu;

" [0CJIE U3YYCHHUS TEOPETUYECKOIO
MaTepuanga paccMOTpeTh oOpasel] pelieHus
TUMOBBIX  3a7]a4, BBINIOJHUTH  3aJaHUs
MPAKTUYECKON YacTu

TeTpaab s  MpaKkTHYeCKHX  paboT,  pyuka,
METOAMYECKHE PEKOMEHJAMH IO  BBIMOJHEHUIO
paboThl, CLPaBOYHbBIN MaTepual, JUHeHKa, KapaHall




4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieyeHne
Jlns peanu3anuy porpamMMbl y4eOHOH JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME CleUalIbHbIE

INOMCIICHUA U OCHAILICHUC:

Tun v HauMeHOBaHHUE
CIELHAJLHOT0 MOMEIIeHU T

OcHalleHHe CnenuaJLHOr0 MoMeIeHus

Kabuner EcrecTBeHHOHay4YHBIX
JTUCIUTUIIH

VueOHast ayauTOpus Ui MPOBCICHHS JICKIIMOHHBIX,
7a00paTOPHBIX W TMPAKTHUCCKUX  3aHATHH,  JIs
IPYIIOBBIX U HHIMBHIYAJIbHBIX KOHCYJIbTAIMIA; IS
TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHON aTTECTAIlWH:
pabodyee MecTo mpernojaBarelnsi, paboyue MecTa
oOyuaronmxcs, jgocka. Kommbroorep: AMD Atlon
(tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00
Gb/HDD/232 Gb /keyb/ wmonutopl9”, mnpoekrop
EPSON EH-TW650, skpan Hactennbiii Lumien Eco
Picture -1 mr.;

[Mporpammuoe  obecneuenune: MS  Windows 7,
munensus Ne47818300, 6eccpouno; MS Office 2007,
munensus 42373644, Geccpouno; Adobe Reader 9
cB0OOIHO pactpoctpansemoe 10 Geccpouno; 7 Zip
cB00OHO pacnpoctpansemoe I10 6eccpouHo.

Jlaboparopust ®uzuku

[Tomemienue a1 npoBeAeHUs] JaOOPaTOpPHBIX padoT;
JUI TPYNIIOBBIX M WHAMBUIYAIbHBIX KOHCYJIBTALIHIA;
JUIS  TEKYIIETO  KOHTPOJISI W IPOMEKYTOYHOU
aTTecTanuu: pabouee MecTo IpenojaBareis, padboune
MecTa oOywaromuxcsi, Jnocka. Hoyroyk, ASER
UN3481 15»; mpoektop Aser X1273 DLP -1 mr.;
9KkpaH mnepeHocHON HamonpHBE APOLLO-T SMT-
1103 -1 mt.;

AmriepmeTp 1abopaTOpHBIM — 25 1T, ;

bapomerp — | mrt.;

Bonbsr™erp — 10 mt.;

Marsutst U-o6pa3Hble U MI0JIOCOBBIE
JIEMOHCTPAIIMOHHBIN — 4 TMIT.;

MynpTumerp — 9 wr.;

[Tpubop TUISt JIEMOHCTpAIUN 3aBUCUMOCTH
COIIPOTHUBIIEHUS METalljIa OT TeMreparypsl — 1 1mT.;
[TpuGop 11st M3MepeHHsl AJUHBI CBETOBOUM BOJHBI C
Ha0OpOM TU(PPAKIMOHHBIX PEHIETOK — 2 IIT.;

[Ipu3ma noBepodHast MarHuTHas — | mwr.;

rarus naGoparopusiii JI-01 — 5 mt.;
DIeKTpOMeTpHI — 2 IT.;

[TporpammMHuoe oOecrieueHue:

MS Windows 7, nmuniensus Ne47818300, 6eccpouHo;
MS Office 2007 nunensus 42373644;

Adobe Reader 9 cBobomno pacnpoctpansemoe [10
6eccpouHo;

7 Zip cBo60oHO pacnpocTpansemoe [10 GeccpouHno;

Ilomenienne It BOCIIMTATEIHHOU
paboThI

OcHaIieHo KOMIIBIOTEPHOM TEXHUKOU c
BO3MOXHOCTBIO TOJKJIIOYEHUS K ceThu HHTepHeT u
obecrieueHreM JIOCTyna B AJIEKTPOHHYIO
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uHpoOpManMOHHO -  00pa3oBaTENBHYID  Cpedy
opraHusaiui:  pabouee  MECTO  MpernojaBaTes,
paboune Mecta oOydwaromuxcs, Jocka, Kommbprorep:
nporieccop Intel (R) Core (TM)2 DUO CPU E 4600 2,
4 GHz 2, 39 GHz /2, 00 Gb/465 Gb / keyb/
Mouutopl9”, mpoekrop EPSON EH-TW650, skpan
HacteHHbIli Lumien Eco Picture - 1 mr.;
IIporpamMmMHOe obecrieueHue:

MS Windows 7, mumensus Ne47818300, 6eccpouHo;
MS Office 2007, nmuuensus 42373644, 6eccpoyHo;
Adobe Reader 9 cBo6oano pacmpoctpansemoe I10

OeccpovHo;
7 Zip cBoboaHO pacnpoctpansemoe 10 6eccpouno;
KommnbrorepHslii kinace [Tomemienue  aas  caMOCTOSITENIBHOM — paloTHI,

OCHAII[CHO KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO
MNOJKJIIOUEeHUs] K cetu VHTepHeT m oOecrnieueHHEM
JOCTyma B OJJEKTPOHHYIO  HWH(POPMAIOHHO -
o0pa3oBaTeNbHYI0 Cpely OpraHu3aluu: padodee
MECTO TIperosiaBaresns, paboune Mecta 00yJaronMxcs,
nocka, Kommerorep: mpoueccop Intel(R) Core(TM)2
DUO CPU E 7500@ 2, 93 GHz /RAM 4, 00 Gb/HDD
232 Gb/ keyb/ monutop Monurop liyama ProLite 197,
npoektop EPSON EB -965 - 1 mt.; skpan Ha TpeHOTe
- 1 .

[TepcoHanbHBIE KOMITBIOTEPHI:

Intel Celeron E3300, LGA 775, OEM/2.5 GHz/RAM
2GB/ monuTop Acer 19» — 11 mr.

[TporpammMHoe oOecrieueHme:

MS Windows 7, nunien3ust Ne47818300, 6eccpodHo;
MS Office 2007, nuniensus 42373644, 6eccpodHo;
Adobe Reader 9 cBoGoaHo pacnpoctpansiemoe 10
06eccpovHo;

7 Zip cBoboHO pacnpoctpansemoe 10 GeccpouHo;

4.2 YyeOHO-MeTOANYECKOEe H HH(OPMALHOHHOE 00ecniedeHHe Peaiu3alui POrpaMMbl

OcHOBHbIE HCTOYHHKH:

1 Msxkumes I'. . ®wusuka : 10-i kmacc : 0a30BbId U yrIyOn€HHBIM ypoBHU : yueOHuk / I'. S1.
Mskumes, H. H. Corckwmii. - 10-e u3n., crep. - Mocksa : IlpocBemenue, 2023. - 432 c. : wr. -
(Knmaccnueckuit kype). - ISBN 978-5-09-103619-0. - Teker : HemocpeICTBEHHBIH

2 Msxumes I'. 1. ®wusuka : 11-i kmacc : 6a30BbIid W yrIyONnEHHBIM ypoBHHM : yueOHUK / I'. S1.
Msxkumes, b.b. byxosues. - 1l-e u3n., crep. - MockBa : IlpocBemenue, 2023. - 432c. : wi. -
(Knaccuueckuit kypc). - Hom. MuHn. mnpocsemenuss P®. - ISBN 978-5-09-103620-6. - Tekct
. HEMOCPEACTBEHHBIN

JlonoTHUTeIbHbIE UCTOYHUKH:

1. Hemumuenko, B. Y. ®usuka : yueonuk / B.U. Jlemuauenko, 1.B. Iemumauerko. — 6-e u3.,
nepepad. u gpon. — MockBa : MHOPA-M, 2022. — 581 c. + Jlomn. maTepuaibl [DIEKTPOHHBIN pecypc].
— (Bseicmiee obOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : anmextponHbIit. - URL:
https://znanium.com/catalog/product/1858485 (mara obOpamenus: 16.04.2024). — Pexxum noctyma: mo
MOJIITUCKE.

2. Kysuenos, C. U. ®usuka. OCHOBBI 3JIEKTPOAMHAMHUKHU. DJIEKTPOMAarHUTHBIE KOJeOaHHS U
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BOJIHBI : yueOHoe nmocooue / C. . Ky3nenoB. — 4-e uz ., ucrp. u gom. — MockBa : By3oBckuii yueOHUK
: UH®PA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : »nekrtponnbii. - URL:
https://znanium.com/catalog/product/1850635 (mata oOpamenus: 16.04.2024). — Pexum poctyma: 1o
TIOJIITHCKE.

3. Tapacos, O. M. ®usuka : yueOHoe mocoome / O. M. TapacoB. — Mockpa : ®DOPYM :
NH®PA-M, 2019. — 432 c. — (IIpodeccuonanproe oopazoanue). - ISBN 978-5-91134-777-2. - Tekcr
: anextponHblid. - URL: https://znanium.ru/catalog/product/1012153 (mara obpamenus: 16.04.2024). —
Pexxum ocTyna: 1o moJrucKe.

4. PomwonoB B.H. ®wusmka: ydeOHOe 1mocoOuMe I CPEAHEro IPOQPECCHOHAIBHOIO
obpazoBanus / B. H. PoqnonoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2023. —
265 c. — (ITpodeccuonanshoe obpasopanue). — ISBN 978-5-534-07177-1. — TekcrT : AJIEKTPOHHBIN //
O6pazoBarenbHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nata oOpamieHus:
29.01.2024).

5.  Tlunckwmii, A. A. ®usuka : yueOnuk / A.A. ITunckuii, I'.}O. I'pakoBckuii ; moa oOII. pex.
10.1. Tuka, H.C. IlypsimeBoii. — 4-e u3g., ucrnp. — Mockpa : DOPYM : UHOPA-M, 2022. — 560 c.
— (Cpennee npodeccronanpaoe oopazopanue). - ISBN 978-5-00091-739-8. - TekcT : 3AE€KTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/1712397 (nara obparenus: 16.04.2024). — Pexxum gocrtymna: mo
MTOTIHCKE.

IIporpammuoe o0ecnieuenune u UnrepHer-pecypceni:
Windows 7 K-79-21 ot «22» Hosi0pst 2021r (downgrade Windows7) 6eccpouno; Calculate Linux
Desktop cBoboaHO pacnpoctpansemoe (https://www.calculate-linux.org/ru/), cpok aeiictBus: 6eccpodHo,
MS Office Nel135 ot 17.09.2007, cpoxk aeictBusi: 6eccpouno; 7 Zip cBoboHO pactpocTpansemoe [10
0eCcCpovHO

HNuTepHeT-pecypcenl:
1. TocynapctBenHas oOpa3zoBarenbHas miargopma «Poccuiickas 3MeKTpoOHHAs MIKOIay | OQUIIHATIbHBIN

cait. — URL : https://resh.edu.ru/ (nara oopamenns 29.01.2024). — TekcT : 2IEKTPOHHBIH.

2. OtkpeIThIid KOIIeK. Pusuka : caiit. - URL : http://www.physics.ru (mata ooparuenus 29.01.2024). —
TekcT : ANEeKTPOHHBIN.

3. ®uszmuka s BeeX. 3amauu nmo ¢usuke ¢ pemeHusmu : cant. — URL : http://fizzzika.narod.ru (mzara
obpamenus 29.01.2024). — Tekct : 2IEKTPOHHBIN.

4. KBaHT: HaAy4HO-TIOMYJISIPHBINA (HU3MKO-MaTeMaTHUeCcKuii )xypHan : caiit. — URL : http://kvant.mccme.ru
(nata oopamenus 29.01.2024). — TekcT : 371€KTPOHHBIH.

5. Monekynsapnas ¢usuka : caiit. — URL @ http://marklv.narod.ru/mkt/ (zata oopamenus 29.01.2024). —
TekcT : ANeKTPOHHBIN.

6. ®usuka Bokpyr Hac : caifT. - URL : http://physics03.narod.ru (nara oopamenus 29.01.2024). — Teker :
3JIEKTPOHHBIN.

7. ®uzuka.py: CalT Ul ydamuxcs U npenogasateneid pusuku : cait. - URL : http://www.fizika.ru (zata
oOpamtenus 29.01.2024). — Tekct : 2I€KTPOHHBIH.

8. SAnmepnas ¢wusuka B MurtepHere : caiit. - URL : http://nuclphys.sinp.msu.ru(aata oOparieHust
29.01.2024). — TekcT : AJIEKTPOHHBIH.

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOM JUCHUTLJIAHBI

KoHTponb M oOlLieHKa pe3yabTaTOB OCBOEHUS JUCHUILIMHBI OCYIIECTBIISIETCS MPENoJiaBaTesieM B
MpoLecce TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTalUH.

5.1 Texkymmii KOHTPOJIb

Ne KonTponaupyembl KonTponupyemsie HanmenoBanue
" | e pa3zenbl pesynbTaThl (OK u T1K, | onleHo4HOTO Kpurepun
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(Tembl) yueOHOM
JTUCIUIIINHBI

TIP, JIP, MP)

CpencTBa

OLIEHKH

Paznen 1.
®dusuka u
METObI
HAYYHOI'0
MO3HAHUA

OK 01

[1P61, Ilpyl, IIpyl3,
JIP 25

Tecm

Oyenxa MecmuposarUsL
NpOBOOUMCSL N0 UMO2OBOMY
Npoyennty  pe3)ibmamueHOCI
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omnuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

Paznen 2
MexaHnuka
Tema 2.1
KunemaTuka

OK 01,
OK 02, OK 03, OK 06,

P61,
T1P64,

I1P62,
I1P65, IIPG9,
[1Py2, Ilpy3,
[Ipy4, IIPy5, IIPyll,
MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

I1P63,

Jluxmarmoi

Tpaxmuueckoe
3ansamue
(npaxkmumeckoe
3a0aHue)

Jlabopamopnas
paboma

OuyeHKa «OnUIUMHOY: NPABUTILHO
BbINOTHEHbL  6C€  3a0aHUs 8
coomsemcmesui c
MpeoosaHusIMU, NPABUILHO
BbINOTIHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedocmagiieH omuem 0
BbINOTHEHUU PAOONTbL.

Oyenka  «xopouioy. NpasUibHO
BbINONHEHbL  6ce  3a0aHUs 8
OCHOBHOU yacmu,
OONONHUMETIbHBIE 3a0aHus
BbINOIHEHbL He 8 HOTHOM 00beMe,
npedocmaeiieH omuem 0
8bINONIHEHUY  pabombl, OO 8
ammae HeCce80e6PeMEeHHO20
npedocmagiieHuss omyema Wik ¢
HAuuem HEeCYUeCBEHHbIX
ouuooK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemeopUMETIbHOY:
8bINOHEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOPamopHoL
pabomul, OONONHUMETIbHbIE
3a0anus He BbINOTIHEHDI,
HEeCB0e8PEMEHHO  NPe0OCMABTIEH
omuem o 8bINONHEHUU PADONTbL.
Ouenka
«HEYOORTEMBOPUMETHHON.
BbINOTHEHO MeHee 50%
JIAOOPAmOpHOL  pabomvl,  He
BbINONHEHbL  OONOTHUMETIbHbIE
3a0anus;, omuem O 6bINOTHEHUU
pabomvl He NPedoCmaaieH

Tema 2.2
JAnnamuka

OK 01,
OK 02, OK 03, OK 06

P61, TIP62,
P64, TIP6S,
MPyl, TIPy2,

[1P63,
[1P69,
IIpy3,

Jluxkmarmoi

Lpaxmuueckoe
3aHamue
(npaxkmuueckoe
3a0aHuUe)

OyeHka «OMIUHHO». NPABUTLHO
BbINOTHEHbL  6C€  300aHUsL 8
coomeemcmeui c
MpeooBaHusIMU, NpasUILHO
BbINOTHEHbL  OONOTHUMETbHbIE
3a0amHUA, CBOCBDEMEHHO
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Tlpy4, IIPy5, IIPyll,
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

npedoCcmagiieH omuem 0
BbINOTHEHUU PAOOMbL.

OyeHra  «xopoutoy. NpaBUILHO
BbINOTIHEHbL ~ 6Ce  300aHUsL 8
OCHOBHOU yacmu,
OONOHUMETbHbLE 3a0aHusL
BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Pabombl, b0 6
cydae HeCB0e6PeMEHHO20
npedoCmagiienst Onmyema Wik ¢
Hamquem HeCYujecmeeHHbIX
OUUOOK 8 8bINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLSIX.
Oyerra  «y00&TIemeopPUMETbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHULL JIAOOPaAmopHoL
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECBOCBPEMEHHO  NPeOOCARTICH
omuem o 8bINOTHEHUU PADONTbL.
Ouernka
«HEYOORIEMBOPUMETTLHON:
BbINOTHEHO Menee 50%
JIAOOPamopHoll. - pabomul,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0aHUs;, OMYem O BbINOTHEHUU
pabombvl He npedoCcmagTieH

Tema 2.3
3aKoHBI
coOXpaHeHHs B
MeXaHHKe

OK 01,
OK 02, OK 03, OK 06,
OK 07

I1P61, TII1P62, IIPG3,
[1P64, T11P65, IIPOS,
I1P69, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS,
IMPy11, JIP25, MP4,
MP6, MP 10, MP9,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Jluxmarimoi

Lpaxkmuueckoe
3ansmue
(npaxmuyeckoe
3a0aHue)

Jlabopamopnas
paboma

Oyenxa «OMIUHOY: NPAGUTLHO
BbINOTIHEHbL ~ 6C€  300aHUsL 8

coomeemcmeuit c
MpeoosaHusIMU, NpAsUILHO
BbINOTIHEHb  OONOTHUMETTbHbIE
3a0anus, cB0e8PEMEHHO
npedocmagieH omuem 0

BbINOTHEHUU PAOOMbL.

OyeHra «xopouioy. NpasUIbHO
BbINOTHEHbL ~ 6C€  3A0aHUsL 8
OCHOBHOU uacmu,
OONOTHUMETIbHbIE 3a0aHUs
BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmasieH omuem 0
BbINOTHEHUY  pabombl, b0 6
cydae HeCc60e6DeMEHH020
NpeooCcmasieus: Om4ema Wik ¢
Hamquem HeCYUjecmeeHHbIX
ouuboK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenra  «y00&TIemEoPUMETLHOY:
8bINOTHEHbL He 6ce, HO bonee 50%
3a0aHULL JIabOPamopHot
pabomi, OONOTHUMETIbHbIE
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3a0anus He BbINOTIHEHYL,
HeCB0eBPEMEHHO  NPe0OCMARTIEH
omuem 0 8bINOTHEHUU PAOONTbL.

Oyenxa
«HEYOORNEMBOPUMETLHON.
BbINOJIHEHO MeHee 50%

JIADOPAMOpPHOUL  pabomvl,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0aHUs, OMYem O BbINOTHEHUU
pabonivl He pedocmasieH

Tema 2.4
Craruka u
THAPOCTATHKA

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, IIP62, IIPG3,
I1P64, TIIP65, IIPGY,
I1Pyl, IIPy2, Ilpy3,
IIpy4, IIPy5, IIPyll,
JIP25, MP4, MPe6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Oyerxa MecmuposarUsL
NpOBOOUMCSL N0 UMO2OBOMY
Npoyennty  pe3)ibmamueHOCI
(MpasuibHbIX OMeemos)

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMBOPUMETLHO
MeHee 0% - 2 -
HEYOORNEMBOPUMETLHO
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Pa3znen 3
Mouekyasipaas
¢uszuka u
TEPMOAUHAMUK
a

Tema 3.1
OcHoOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TeoOpuM

OK 01,
OK 02, OK 03, OK 06

I1P61,
[1P64,
I1P65, I1P66, IIPG9,
[TPyl, IIPy2, Ilpy3,
[Ipy4, IIPyS, IIPyll,
[TPy13, JIP25, MP4,
MP6, MPI13, MPI17,
MP18, MP19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

I1P62, IIP63,

Tecm

KormpomvHas paboma
Tpaxkmuueckoe
3ansamue
(npaxkmuueckoe

3a0aHue)

Jlabopamopnas
paboma

Jluxmarmoi

Oyenxa MecmuposaHUsL
NpOBOOUMCSL N0 UMO2OBOMY
NpoYeHnty  pe3)ibmamueHOCH
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OuyeHKa «OnIUMHOY: NPABUTLHO
BbINOTHEHbL  6C€  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmagiieH omuem 0
BbINOTHEHUU PAOONTbL.

Oyerra «xopouioy: NpaguibHO
BbINOTIHEHbL  6Ce  3A0aHUs 8
OCHOBHOUL yacmu,
OONOTHUMETTbHbIE 300aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTHEHUY  pabombl, b0 6
anmae HeC80e8PeMEeHHO20
npedoCmagnenusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouUOoK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOpamopHot
pabomi, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHDI,
HECB0E8PEMEHHO  NPe0OCABIEH
omuem 0 86INOHEHUU PAOONTbL.
Ouernka
«HEYOORNEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPaAmopHOUL.  pabombvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabomvl He pedoCagTIeH.

Tema 3.2
OcHOBBI
TEPMOIUHAMMK
u. TenjioBble
MAIIIMHBI.

OK 01,

OK 02, OK 03, OK 06
I1PG1, I1PG2, I1PG3,
11P64,

I1P65, I1P66, IIPGY,
I1Pyl, IIPy2, IlIpy3,
IIpy4, IIPyS, IIPyll,
I1Py13, JIP25, MP4,

Jluxmarmoi
Tecm

Tpaxkmuueckoe
3aHamue
(npaxkmuueckoe
3a0aHuUe)

Oyenxa MecmuposamUsL
npoeooUmcst N0 UMO2080MY
NpOYeHmy  pe3)ibmamueHOCHIU
(npasguibHbIx Omeemos)

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowio

70 + 79% - 3 -
VOORNEMEOPUMETLHO
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MP6,
MP18,
JIP32,
MP46,
JIP12

MP13, MP17,
MP19, MP20,
MP21, MP23,
JIP14, JIP13,

MenHee 70% - 2 -
HEYOORNEMBOPUMETLHO

Oyerra «OnuIuHHOY: NPAGUTLHO
6bINOTHEHLL  6C€  300aHUSL 6
coomeemcmeuu c
MpedoBaHUSIML, NPABUTILHO
BbINOTHEHbL  OONOTIHUMETbHBIC
300aHus, CBOCBPEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHULU PAOONTDL.

Oyerra  «xopouoy: NpasuibHO
6bINOTIHEHLL  6C€  300aHUSL 6
OCHOBHOU yacmu,
OONOTHUMETIbHBIEC 300aHUsL
BbINOIHEHBL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Padombl, OO 6
cyuae HECB0e8PEMEHHO20
npedoCmasiieHst omyema wik ¢
HaHUeM HECYUECBEHHBIX
OUUOOK 8 BbINOTIHEHUL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOPamopHoL
pabomul, OONOJIHUMETILHbIE
3a0anUsL He BbINOJIHEHD,
HECBOCBPEMEHHO  NPeOOCMARTICH
omuem 0 8bINOHEHUU PADONbL.

Oyenxa
«HEYOORIEMBOPUMETIDHON:
svinonHeHo meree 50%
JIAOOPAMOPHOU pabonvl, He
BbINOTHEHbL OONOTHUMETHbIE
3a0aHUsA, OMH4en O GbINOTHEHUL

Tema 3.3
ArperaTtHsbie
COCTOSIHUS
BellecTBa.
da3oBble
nepexobl

OK 02,

OK 01,
OK 03, OK 06

TIP61, TTP62, TIP63,

11P64,
I1P6S,
[1Pyl,
Hpy4,
[1Py13,
MP6,
MP18,
JIP32,
MP46,
JIP12

[1P66,  TIPG9
ITPy2, Ilpy3
[MPy5, TIPyll
JIP25, MP4
MP13, MP17
MP19, MP20
MP21, MP23
JIP14, JIP13

Tpaxkmuueckoe
3anamue
(npaxkmuueckoe
3a0aHuUe)

Jlabopamopras
paboma

Jluxmarmoi

Oyerra «OmudHOY: NPAGUTLHO
BbINOMHEHLL  6C€  300aHUSL 8
coomeemcmeuu c
MpeboBaHUsIML, NpasWIbHO
BbINONHEHLL  OONOTIHUMETLHBIC
300aHUs, CBOCBPEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHULU PAOONTDL.

Oyerra  «xopouoy: NpasuibHO
BbINOMHEHLL  6C€  3A0aHUSL 6
OCHOBHOU yacmu,
OONOTHUMETTbHBIEC 300aHUst
BbINOIHEHBL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  pabombl, O 6
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cmyuae HeCB0eBPEMEHHO20
npedoCcmagiiens. omyema Wil ¢
Hamyuem HECYUeCBEHHbIX
OubOK 6 BbINOIHEHUL
JIADOPAMOPHBIX 3A0AHUSIX.

Ouyerra  «y00&IemeOpUMETbHOY:
BbINOTIHENbL He 6ce, HO bonee 50%

3a0aHUtl JIAOOPAmOopHOLL
pabomul, OONOJIHUMETILHBIE
300aHUA He BbINOTHENDI,

HECB0eBDEMEHHO  NPe0OCMARIEeH
omuem o 8bINOTHEHUU PADONTbL.
Ouernka
«HEYOORTIEMBOPUMETLHON.
BbINOTHEHO Menee 50%
JIAOOPamopHoll. - pabomul,  He
BbINOTIHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
pabomvl He NpedOCMARNEH.

Paznen 4
DJIeKTPOANHAM
HKa

Tema 4.1
JIeKTPOCTATUKA

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TIIPG2, IIP63,
[1P64,

I1P65, I1P66, IIPOGS,
I1P69, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,

[T1Py10, ITPyl11, ITPy13,
JIP25, MP4, MPe6,
MP13, MPI17, MPIS,

MP19, MP20, JIPS,
JIP6, JIP32, MP2I,
MP23, MP44, MP38,
MP39, MP46, JIP14,
JIP13, JIP12, JIP28,
JIP31

Tecm

Lpaxkmuueckoe
3aHsAmMUe

(npaxkmuueckoe
3a0aHuUe)

Oyenka Mecmuposanist
npoeooUmcst N0 UMO2060MY
NpOYeHmy  pe3)ibmamueHOCHIU
(MPaBUILHBIX OMEEMos)

90~ 100% - 5 - ommuuno

80+ 89% - 4 - xopowio

0 = 79% - 3 -
VOORIEMBOPUMETILHO

menee  70% - 2 —
HEYOORTIeMBOPUMETLHO

OyeHra «OnIUYHOY: NPABUTILHO

6bINOTIHEHbI  6Ce  3A0aHU 8
coomeemcmeuit c
MpedoBaHUAML, NPABUTILHO
6bINONIHEHbL  OONOTHUMEITbHbIE
3a0aHus, CBOCEPEMEHHO
npedocmagieH omuem 0

BbINOTHEHUU PADOMbI.
Oyenra «xopowioy: npagUIbHO

BLINONIHEHbL  6Ce  3a0aHUA 8
OCHOBHOU yacmu,
OONONIHUMETILHBIE 300aHUA

BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTIHEHUY  pabomvl, OO 8
cydae HEeCB0e6DEMEHHO20
Npeoocmasienust Om4ema Wil ¢
Hamquem HECYUjeCMBEHHbIX
OUUOOK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.

Oyenka  «y00&1emMEoPUMETLHOY:
8bInonHenbl He éce, Ho bonee 50%
300aHUll JIAOOPAMOpHOLL
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pabomul, OONOJIHUMETILHBIE
3a0aHUsL He BbINOTHEHDI,
HECB0eBDEMEHHO  NPe0OCMARIeH
omuem o 8bINOTHEHUL PADONTbL.
Ouernka
«HEYOOBIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPamopHoll  paboml,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0anus;, Omuem O 6bINOTHEHUU
pabomvl He npedocmaaieH

10 | Tema 4.2 OK 01, Lpaxkmuueckoe Oyerra «OnuIuHHOY: NPABUTLHO
ITocTOSIHHBII OK 02, OK 03, OK 06, | sarsmue BbINOTIHEHLL ~ 6CC  3A0AHUSL 8
JIEKTPUYECKH OK 07 (npaxmuyeckoe COOMBEmMcmauUiL c
i TOK. 3a0anue) MpeoosaHusIMU, NPABUILHO

I1P61, TIP62, IIP63, BbINOTHEHbL  OONOTHUMETHbIE
T1P64, Jlabopamopnas 3a0aHUA, CBOEBDEMEHHO
[1P65, I1P66, TIPS, padoma npedocmasner omyem o
IIP69, TMPyl, IIPy2, GbINOMHEHULU PAOONTDL.
Ipy3, Tpy4, TIPYS, | rmumarmm OyeHra  «xopowoy: NpaswibHo
[TPy10, [Pyl1, GbINOTHEHbL  6C  3a0aHUsL 6
[MPy13, JIP25, MP4, OCHOGHOLI wacmu,
MP6, MPI13, MPI7, OONOTHUMETIbHbIE 3a0aHus
MPI8, MPI19, MP20, BbINOTHEHbL HE 8 NOTHOM 00beMe,
JIPS,  JIP6,  JIP32, npedocmaeiieH omuem 0
MP21, MP23, MP44, 8bINONIHEHUY  pabombl, OO 8
MP38, MP39, MP46, cnyae HeCBOCEPEMENHO0
JIP14, JIP13, JIP12, NpeooCmasieusi OM4ema Wik ¢
JIP28, JIP31 Hamuquem HeCYUjecmeeHHbIX
ouuooK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyerra  «y00&TIemeopUMETIbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECB0eBPEMEHHO  NPeOOCMARTIEH
omuem o 8bINOTHEHUU PADONTbL.
Ouenka
«HEYOORIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPAmopHOlL  pabombl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0anus, omuem O 6bINOTHEHUU
pabomvl He NPedOCMARNeH.
Tema 4.3 OK 01, Tecm Oyenka Mecmuposanis

11 | Daexrpuuecknii | OK 02, OK 03, OK 06, NpOBOOUMCSL N0 UMO2OBOMY
TOK B OK 07 Jlabopamopras npoyeHmy  pe3yibmamueHOCHIU
Pa3IHYHBIX paboma (MpasuIbHLIX OMEemos)
cpeaax IIP61, TIP62, IIP63, 90+ 100%-5 - ommuano

[1P64, 80+ 89%- 4 - xopowo
I1P65, I1P66, IIPGS,

0 + 7% - 3 -
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1PGY,
IIpy3,

IIPyl,
IIpy4,

[TPy2,
I1PyS,
ITPy10, ITPyl11,
IMPy13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP4o,
JIP14, JIP13, JIP12,
JIP28, JIP31

VOORNEMBOPUMETHHO
menee  70% - 2 —
HEYOORNEMBOPUMETLHO

OuyeHrKa «OnUIUMHOY: NPABUTLHO
BbINOTHEHbL  6Ce  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTIHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHUU PAOOMbL.

OuyeHra  «xopouioy: NpaguibHO
BbINOTHEHbL  6ce  3a0aHUsl 6
OCHOBHOU yacmu,
OONOTHUMETIbHBIE 3a0aHus
BbINOIHEHDL He 8 HOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTIHEHUY  pabombl, b0 6
anmae HeC80e8PeMEeHHO20
NpedoCmagnenusi omyema wid ¢
HAMuem HEeCYUeCBEHHbIX
ouUOoK 8 8bINOTHEHUUL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOpamopHot
pabomi, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHI,
HECB0E8PEMEHHO  NPe0OCABIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Ouernka
«HEYOORTEMBOPUMETLHON.
BbINOTHEHO Menee 50%
JIAOOPamopHoUL.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0anus, omuem O GbINOTHEHUU
pabomvl He NpedoCagTIeH.

12

Tema 4.4
MaruutHoe
moJje

OK 01,
OK 02, OK 03, OK 06,

OK 07

P61, TIIP62, TIP63,
T1P64,
T1P65, TIPG6,

IIP69, TIPyl,
Hpy3, Ilpy4,
I1Py10, I1Pyl1,
[IPyl3, JIP25, MP4,
MP6, MP13, MPI17,
MP18, MP19, MP20,

ITP6S,
[TPy2,
I1PyS,

Tecm

Tpaxkmuueckoe
3anamue
(npaxkmuueckoe
3a0aHuUe)

OyeHra «OMIUHHO». NPABUTLHO
BbINOTIHEHbL ~ 6Ce  300aHUs 8
coomeemcmeau c
MpeboBaHUsIML, NpasWIbHO
BbINOTHEHbL  OONOTHUMETTHbIE
3a0anus, CB0EBDEMEHHO
npedocmaegiieH omuem 0
BbINOTHEHUU PAOOMb.

OyeHra «xopouioy. NpaBUTbHO
BbINOTIHEHbL ~ 6C€  300aHU 8
OCHOBHOUL uacmu,
OONOTHUMETIbHbIE 3a0anusl
BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
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JIP5, JIP6,  JIP32, BbINOTHEHUY  pabombl, OO 6
MP21, MP23, MP44, cyMae HEeC60e6PEMEHHO20
MP38, MP39, MP46, PpEOOCIAGEHUR ONTema Wil ©
JIP14, JIP13, JIP12, HOTLETHEM — HECYUECTIGEHHbIX
OUUOOK 8 8bINOTHEHULL
JIPz8, JIP31 JIAOOPAMOPHBIX 3A0AHLSIX.
Oyerra  «y00&TIemeopPUMETLHOY:
BbINOTHEHDL He 6ce, HO bonee 50%
3a0aHULL JIaOOPamopHoLL
pabomL, OONOTHUMETIbHbIE
3a0aHUs He BbINOIHEHDI,
HeCB0eBPEMEHHO  NPe0OCMARTIEH
omuen o 6bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORNEMBOPUMETEHON.
BbINONIHEHO MeHee 50%
JIADOPAMOpPHOUL  pabomvl, — He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs;, OM4em O BbINOTHEHUU
pabomvl He NPeOOCMARTEH.
13 | Tema 4.5 OK 01, Tecm Oyenka «OMauUYHO»: NPABUILHO
OK 02, OK 03, OK 06, BbINOTIHEHbL  6CC  3A0AHUSL 8
DAEKTPOMATHHT | OK ()7 Tpaxmumeckoe coomeemcmeu c
Hast HHIYKIUs sansmue mpebosarusm, NPABUIBHO
I1P65, TIPG6,  IIPGS, (npaxmuueckoe BbINOTHEHbL  OONOTHUMETHbIE
I1P69, TMPyl, IIPy2, sa0anue) 3a0anus, CBOEBPEMEHHO
Hpy3, Ilpy4, IIPys5, npedocmagien  omuem 0
IPy10, IPyll, GOINOMHEHULU PAOONTbL.
[IPy13, = JIP25, MP4, Oyerka  «xopowoy. NpasuivHo
MP6, MPI13, MPI7, BbINOTHEHbL  6Ce  300aHUsL 8
MP18, MP19, MP20, OCHOGHOLI wacmu,
JIPS, — JIP6,  JIP32, OONOTHUMETbHbIE 3a0aHus
MP21, MP23,  MP44, BbINOTHEHbL HE 8 NOTHOM 00beMe,
MP38, MP39, MP46, npedocmaeien  omuem o
JIP14, JIP13, JIP12, 8bINOTIHEHUY  pabombl, OO 8
JIP28, JIP31 cyuae HECB0eEDEMEHHO20
NpeooCcmasienus: Omuema Wil ¢
Hamuquem HECYUeCMBEHHbIX
ouuboK 8 8bINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.

Ouyerra  «y00RIemeopUMeETIbHOY.
BbINONHEHbL He 6ce, Ho bonee 50%
3a0aHULL JIaOOPamopHot
pabomi, OONONHUMETIbHbIE
3a0anusL He BbINOTIHEHD,
HECB0EBPEMEHHO  NPe0OCABTIEH
omuem 0 8bINONHEHUU PADONTbL.
Oyenka
«HEYOORNEMBOPUMETILHON.
BbINOTIHEHO Menee 50%
JIAOOPAMOpHOUL.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHBIC
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3a0aHus, omuem O GbINOTHEHUU
Pabomvl He NpedoCmAg/IeH.

14

Paznen 5
KoJeoanus n
BOJIHBI

Tema 5.1
MexaHnuuecKue
Ko0JIeOaHus 1
BOJIHBI

MP8,MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,JIP 23,

JIP 13

I1P61; IIP62; IIPG3;
[1PGY;I1Py1; [1Py2;
[1Py3; I1PyS; 11Py12;
MP8 MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,JIP 23,

JIP 13

I1P61; TIIP62; IIPG3;
[1PGY;I1Py1; [1Py2;
[1Py3; [1Py5; [1IPy12;

Tecm
KormpomvHas paboma

Tpakmuueckoe
3ansamue
(npaxkmumeckoe
3a0aHue)

Jlabopamopnas
paboma

Oyenxa MecmuposarUsL
NpOBOOUMCSL N0 UMO2OBOMY
Npoyennty  pe3)ibmamueHOCI
(MpasuibHbIX OMeemos)

90+ 100% - 5 - omuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OuyeHra «ONUIUMHOY: NPABUTILHO
BbINOTHEHbL  6c€  3a0aHUs 6
coomsemcmesui c
MpeooBaHusIMU, NPABUILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmagiieH omuem 0
BbINOTHEHUL PAOONTbL.

Oyenka  «xopouioy. NpasuibHO
BbINOTIHEHbL  6ce  3a0aHUsl 8
OCHOBHOU yacmu,
OONOTHUMETIbHBIE 3a0aHus
BbINOIHEHDL He 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
8bINOTIHEHUY  pabombl, OO 8
ammae HeC80e8PeMEHHO20
NpedoCmagiieHust omyema Wik ¢
HAuuem HEeCYUeCBEHHbIX
ouboK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemeopUMETIbHOY:
8bINOHEHbL He 6ce, Ho bonee 50%
3a0aHUti JIAOOpamopHol
pabomi, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHI,
HECB0E8PEMEHHO  NPe0OCABIEH
omuem 0 8bINOHEHUU PAOONbL.
Oyenka
«HEYOORNEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPamopHoUL.  pabombul,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabomvl He NpedoCagTIeHt.

15

Tema 5.2

JIeKTPOMArHUT
Hble KoJ1e0aHus
M BOJIHBI

OK 01,
OK 02, OK 03, OK 06,
OK 07

P61,
T1P64,

I1P62, TIIP63,

Lpaxmuueckoe
3ansamue
(npaxkmuueckoe
3a0aHue)

Tecm

Oyenka Mecmuposaniist
NpOBOOUMCSL N0 UMO2OBOMY
NpoYeHmy  pe3)ibmamueHOCHIU
(MpasuIbHbIX OMEemos)

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio
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I1PG5, I1P66, IIPOS,
P69, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,
[1Py10, I1Pyl1,
[1Py13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MP19, MP20,
JIPS,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

0 = 7% - 3 -
VOORNEMEOPUMETLHO
Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OyeHra «OMIUHHOY. NPABUTLHO
BbINOTIHEHbL  6Ce  3a0aHU 8
coomeemcmeui c
MpeooBaHusIMU, NpABUILHO
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHU, CBOECBPEMEHHO
npedocmaeiieH omuem 0
BbINOTHEHUU PADOMbI.

OyeHra «xopouioy. NpasUIbHO
BbINOTHEHbL  6C€  300aHUsL 8
OCHOBHOUL yacmu,
OONONHUMETbHbIE 3a0aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  PaboOmbl, OO 6
cydae HeCB0e6DeMEHHO20
npedoCcmagiierst Omyema Wik ¢
Hamquem HeCyUjecmeeHHbIX
ouubox 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemBoOpUMETIbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECB0eBPEMEHHO  NPe0OCMARTIEH
omuen o 6bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORIEMBOPUMETIDHON:
BbINOTHEHO MeHee 50%
JIAOOpamopHoll. - pabomvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHUs, OMYem O GbINOTHEHUU
pabomvl He NPedOCMARNeH.

16

Tema 5.3
Onruka

OK 01,
OK 02, OK 03, OK 06,
OK 07

[1P61, T1IP62, IIPOG3,
11P64,

I1P65, I1P66, IIPGS,
I1P69, IIPyl, IIPy2,
[Ipy3, [Ilpy4, IIPyS,
I1Py10, [1Pyl1,
[1Py13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MPI19, MP20,

Tecm

Konmpomvras paboma

Oyenka Mecmuposanis
NpoBOOUMCSL N0 UMO2OBOMY
NpoOYeHmy  pe3)ibmamueHOCHIU
(MpasuIbHbLIX OMEemos)

90+ 100%- 5 - ommuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMBOPUMETLHO
MeHee 0% - 2 -
HEYOORNIEMBOPUMETLHO
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JIP5, JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
17 | Pa3nmea 6. OK 01, Tecm Oyenxa Mecmuposanust
OcHOBBI OK 02, OK 03, OK 06, npoeooUMcst N0 UMO2080MY
crenuaJbHO’ OK 07 NpoyeHmy  pe3)JibmamueHOCHU
TeoOpuM (npasubrbix omeenios)
otHocutennuoc | UPYyL,  TIPy2, Tipy3, 90~ 100% -5 - ommro
TH. Ilpy4, TIPys, IIPyl0, 80+89% - 4 - xopowo
[MPyl11, IMPy13, JIP2S, 70 -~  79% - 3 -
MP4, MP6, MP13, yooaTemeopumensio
Tema 6.1 MP17, MP18, MPI19, menee 0% - 2 -
OcHoBbl MP20, JIP5,  JIP6, HEYOORNEMBOPUMETLHO
cnenuaJLHOM JIP32, MP21, MP23,
TeOpPUH MP44, MP38, MP39,
oTHocuteabHoc | MP46, JIP14, JIP13,
TH. JIP12, JIP28, JIP31
18 | Pa3znen 7 OK 01, Tpaxmuueckoe OuyeHrKa «OMUIUMHOY: NPABUTLHO
KpanroBas OK 02, OK 03, OK 06, | sarsmue BbINOTIHEHbL  6CC  3A0AHUSL 8
Ppusuka OK 07 (npaxmuyeckoe COOMBemcmeuil c
3a0aHue) MpeoosaHusIMU, NPABUILHO
Tema 7.1 11P61, TIIP62, IIPG3, BbINOTHEHLL  OONOTHUMETLHBIE
Kopmyckyusipn | T1P64, sa0amus, CBOCEPEMEHHO
0-BOJIHOBOIA I1P65, I1P66, TIPGS, npedocmaeien  omuem o
AyAJIU3M. [1P6Y9, IIPyl, IIPy2, QuinoHeHLIU PABOMbI.
Lpy3, Ilpy4, IIPysS, Oyenka  «xopouioy. NpasuibHO
IPy10, IPyll, GLINOTHEHBL  6C€  3A0aHUL 6
IMPy13, JIP25, MP4, OCHOGHOLI wacmu,
MP6, MP13, MPI17, OONONHUMETIbHbIE 3a0aHUs
MPI8, MPI19, MP20, BbINOTHEHbL HE 8 NOTHOM 00beMe,
JIPS,  JIP6,  JIP32, npedocmaegiieH omuem 0
MP21, MP23, MP44, 8bINOTIHEHUY  pabombl, OO 8
MP38, MP39, MP46, cryuae HECBOCEPEMEHHO0
JIP14, JIP13, JIP12, NpeooCmasieus: OM4ema Wik ¢
JIP28, JIP31 Hamquem HECYUjeCMBEHHbIX
OUUOOK 8 BbINOTTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.

Ouyerra  «y00&IemeoOpUMETbHOY:
8bINOIHEHbL He 6ce, Ho bonee 50%

3a0aHUtl JIAOOPamopHoL
pabomul, OONONHUMETIbHbIE
3a0aHus He BbINOTHEHDL,

HEC80eBDEMEHHO  NPeOOCMARIEeH
omuem 0 8bINOTHEHUU PADONTbL.
Ouenka
«HEYOORTEMBOPUMETHHON.
BbINOTHEHO Menee 50%
JIGOOPAMOpHOLL ~ pabomvl,  He
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BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHus;, Omuem O 6bINOTHEHUU
pabomvl He NPedOCMARTIeH.

19

Tema 7.2
CTtpoenue atoma

OK 01,
OK 02, OK 03, OK 06,

OK 07

TP61,
T1P64,
T1P65, TIPG6,

[IP69, IIPyl,
Hpy3, Ilpy4,
[1Py10,
[IPyl13, JIP25, MP4,
MP6, MPI13, MPI17,
MP18, MP19, MP20,
JIP5,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, IIP12,
JIP28, JIP31

I1P62, IIPG3,

I1PGS,
[1Py2,
I1PysS,
[1Pyl11,

Tecm

Tpakmuueckoe
3ansamue
(npaxkmumeckoe
3a0aHue)

Oyenka Mecmuposanist
npoBOOUMCcsL MO UMO2060MY
NpoYeHnty  pe3)ibmamueHOCU
(MPasUIbHBIX OMEEemos)
90+100% - 5 - ommuuro

80+ 89% - 4 - xopowio

70 = 79% - 3 -
VOORNEMBOPUMETHHO

menee /0% - 2 —
HEYOORNEMBOPUMETLHO

Oyenra «OmmuuHOY: NPAGUTLHO
BbINOTIHEHbL  6Ce  3a0aHUs 8
coomsemcmesuu c
MpeoosaHusIMU, NpAsUILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CBOEBPEMEHHO
npedocmaeiieH omuem 0
BbINOTHEHULU PAOONTDL.

Oyenra «xopouioy: NpaguibHO
BbINOTIHEHbL  6Ce  3A0aHUs 8
OCHOBHOUL yacmu,
OONOTHUMETTbHbIE 300aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmagieH omuem 0
BbINOTHEHUY  pabombl, OO 6
anmae HeC80e8PeMEeHHO20
npedoCmagnenusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouUboK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHus He BbINOTIHEHDI,
HeCB80e8PEMEHHO  NPe0OCABTIEH
omuem o 8bINONHEHUU PADONTbL.
Ouenka
«HEYOORIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPAmopHOlL  pabomvl,  He
BbINONHEHbL  OONOTHUMETIbHbIE
3a0anus, omuem O 6bINOTHEHUU
pabomvl He NPedOCMARNeH.

20

Tema 7.3
ATOMHOE s11pO

OK 01,

OK 02, OK 03, OK 06
OK 07
T1P61,
T1P64,

I1P62, TIIP63,

Tecm

Oyenxa MecmuposamsL
npoeooUMcst N0 UMO2080MY
NpOYeHmy — pe3)ibmamueHOCHIU
(npasuibHbIX OMeemos)

90+ 100%- 5 - ommno
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I1P65, TIPG6, [1P68| Ipaxmuueckoe 80+ 89% - 4 - xopowio
I1P6Y9, IIPyl, TIIPy2| zansmue 0 -+ 79% - 3 -
[Ipy3, TIlpy4, [IIPy5| (mpaxmuueckoe VOORNEMBOPUMETHHO
[1Py10, TIPyll1, ITPy13] 3a0anue) menee  70% - 2 —
JIP25, MP4, MP6 HEYOORNEMBOPUMETLHO
MP13, MP17, MPIS
MP19, MP20, JIPS, JIP6
JIP32, MP21, MP23
MP44, MP38, MP39
MP46, JIP14, JIP13
JIP12, JIP28, JIP31
21 OK 01, Tecm Oyenka Mecmuposaniis
Paspen 8. OK 02, OK 03, OK 06 nposooUMcst N0 UMO20BOMY
neMeHThI OK 07 npoYyeHmy  pe3yibmamueHOCHIL
ACTPOHOMHH H (npasubkbIx 0Meenos)
acTpoQu3NKH. | [TPG3, [IPy6, I1Py8MF 90+ 100% - 5 - ommaeso
10 80+ 89% - 4 - xopowio
;eMa 8.1 0+ 79% - 3 -
JIEMEHThI JOostemsopumesio
aCTPOHOMMH M
aCTgmbn:mxn. meee 0% - 2 -
HEYOORNEMBOPUMETLHO

5.2 Ilpome:kyToUHAs aTTeCTALUS

[TpomesxyTouHas aTTecTalys 00yJaroIuXcs OCYIIECTBISCTCS 110 3aBEPIICHUH H3yYCHUsT YIeOHOTO
npenaMera «Du3nKay U TO3BOJISET ONPEICTUTh KAa4eCTBO M YPOBEHB €€ OCBOCHHUS.

dopma TpOMEKYTOUHOM aTTecTanuu mo npeamery «dPusukay — auddepeHIInpoBaHHbINA 3a4eT U

OK3aMCH.

PesyabTaTnl 00yyeHus

OueHo4HBbIE CpPeCTBA
AJISl IPOMEKYTOYHOI aTTecTallnu

JAuddepeHunpoBaHHbIN 3a4eT

OK 01, OK 02, OK 03, OK 06, OK 07,

OK 08, IIK 2.1

KonTposbnas padora

1. 3anumuTe mNOKa3aHUS MaHOMETPA, ONPENENIOIIEero
AAaBJICHUC JKUIAKOCTH WJIM I'a3da B 3aMKHYTOM ooneMe.
OTBer naiiTe 4YMCIOM, OTHAENSS NECATUYHYIO ApoOb
3ansAToM.

MIla
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2. Onpenenuth 4acoBYHO MOULIHOCTb THAPOHACOCA, €CIH O
coBepuiaet paboTy
28, 8 xJIx. Bt .
3. Uemy paBHO naBieHue B Ilackamsax, cooTBercTByromee |
oap. ITa.
4. BcraBbTe MPOMYIIEHHOE CIOBO:
3akoH Ilackans — OCHOBHOM 3aKOH TMIPOCTATHKH, COTJIACHO
KOTOPOMY  JIaBJeHHE€ Ha  MOBEPXHOCTh  JKUAKOCTH,
IPOU3BEACHHOE BHEIIHUMU CHJIAMH, NE€PEJAeTCs KHUIKOCThIO
BO BCEX HAIPABIICHUSX.
5. Bobluncnure [JaBieHHE, OKa3bIBa€MOE T'MIPABINYECKUM
MACJIOM C IIOTHOCTBEO 900 KI/M° B TIONHOCTBIO 3aIIOTHEHHOM
cocyne BbicoToi 0,7 M. YckopeHue cBOOOJHOTO NaJeHUs
npuHsITh 32 10 M/c”. I1a.

IK3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06
MK 1.1, TIK 3.1

Tecr

1. 3anumuTre mocnenoBaTENbHOCTD 3JEKTPOMArHUTHBIX BOJIH
B TOpSAJIKE BO3pacTaHus MX 4YacToTbl. OTBET 3alUIIUTE
nugpamu 0e3 JOMOIHUTENbHBIX 3HAKOB U MTPOOEIIOB.
PenTtrenoBckoe u3nydyeHue
PagnoBoiHbI
VYapTpadnoneToBbie BOJIHBI
I"'amma BoOJIHBI

2. BcraBpTe MpoIymmeHHoe CIIOBOCOYETaHHUE:!

- 3TO SIBJI€HUE BO3HMKHOBEHHS TOKa B 3aMKHYTOM
MIPOBOJAHMKE MPU W3MEHEHWH MarHuTHOro mnois. JlanHoe
SBJICHHE JISKUT B OCHOBE palbOThl TEHEPaTOPOB M
Tpanc(hopMaToOpoOB TOKA.

3. Ilepesenute B Ila cienyromue nokazaHus:

100 ar

5 Mna

20 rlla

4. BribepuTe nMpaBUIbHBIC YTBEPIKICHUS:
A) C rnyOuHOM aBiIeHHE KUAKOCTH YBETUUUBAETCS.
b) InnnekTpuKku-3TO BEllecTBa, HE MPOBOSIINE

AIIEKTPUYECKUM TOK
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B) Usmeputh Gu3HUecKyro BETUYHHY — 3TO 3HAUUT
HalTH MIOTPELIHOCTh U3MEPECHUS.

I') [Ipu HarpeBaHuU MPOBOAMMOCTH METAJlIa BO3pACTAET

IIpakTuyeckoe 3a1aHue

1.0npenenuth 4acoByl0 MOUTHOCTH IpokaTHoro crana-500,
ecnu Bec 3arotoBku 1000 Kr, a CKOpOCTh MPOKATKH 5 M/C.
OnpenenuTb Takke COBepIIaeMyro padoTy.
2. DIeKTponoe3]; Ha  METALTYPrUYecKOM  3aBOje,
JIBUTAsICh MOJ YKJIOH, mpomieln 3a 20 ¢ nyts 340 M u pa3Bui
ckopocth 19 m/c. C KakUM yCKOpPEHHEM JBHUTAJICS TOE3J H
KaKoii ObljIa CKOPOCTh B Havajie yKIOHA?
3. Kakoe paBnenume  paboueil cmecH YCTaHOBWIOCH B
WJIMHAPAX JBUraressi BHYTPEHHEIO CrOpaHusi, €cld K KOHILY
TAaKTa CKATHS TeMIIepaTypa nosicitack ¢ 47° 10 367°C, a 06bem
ymenbiics ¢ 1,8 mo 0,3 n? IlepBoHavansHOe naBlieHHE ObLIO
100 kITa.
4. KakoBa mioTHOCTh KUCIIOpOIa IPH TeMIepaType 27° u
HOPMaJIbHOM aTMOC(EpPHOM JTaBJICHUH?
S. OrnpenenuTh 4aCOBYH) MOIIHOCTH THJIPOHACOCA ECIH
ero macca 1000 xr, a ckopocTh 5 m/c. OnpenenuTs TaKxke
COBEPIIIAEMYIO padoTy.
6. lManpounnuHap, IBUTasiCh BO3BPATHO- MOCTYIMATEIHHO
CO CKOpPOCTBIO 2 M/C, OCTAaHOBWJICS 4epe3 8 CeKyH[ Tocie
Havana TopMokeHus. OrmpeneianuTb YCKOPEHHE U IYTh,
MPONICHHBI MEXaHU3MOM TPU TOPMOKEHUU.

Kpurepun onenkn nudpgepeHINPOBaHHOIO 3a4eTa U IK3aMeHa

- «OTIUYHO» - TEOPETUUYECKOE COJEp)KaHHWE Kypca OCBOCHO IMOJHOCTHIO, 0€3 mpoOesos,
yMeHHusl c(pOpMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMON yueOHbIe 3aJlaHHsl BBIIIOJIHEHBI, KaYeCTBO
UX BBIIIOJIHEHUS OIIEHEHO BBICOKO.

- «XOopolIo» - TEOPETHUYECKOE COJepKaHME Kypca OCBOEHO MOJHOCTBIO, 0e3 MpoOesos,
HEKOTOpble YMEHMsS CQOPMHMPOBAaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOrpaMMoOi yueOHbIe
3aJJaHHS BBITIOJIHEHBI, HEKOTOPBIE BHUJIBI 3a]JAHUI BBITTOJHEHBI C OITHOKAMH.

- «Y IOBJIETBOPUTENILHO» - TEOPETUYECKOE COJIep’KaHHe Kypca OCBOCHO YacTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS pabOThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBLIIMHCTBO IMPETyCMOTPEHHBIX MPOTpaMMoOil oOydeHus
y4eOHBIX 33JJaHU BBITOJIHEHO, HEKOTOPHIE U3 BHITIOJTHEHHBIX 3a/IaHUH COJIEPKAT OIIHOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIepKaHNE Kypca HE OCBOEHO, HEOOXOAUMBbIe
yMeHHs He ¢(hOpMHUPOBaHbI, BBINOJIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TPyObIe OMINOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MH, BKJIIOYASA AKTUBHBIE I UTHTEPAKTUBHBIE
METOAbI OB YYEHUA

[Ipu mnpoBeneHHHM TEOPETHUECKUX U MPAKTUYECKHUX/TA00OPATOPHBIX 3aHATHH HCIOIB3YIOTCS
CJIENYIOLIME NIENAarOrHY€CKUE TEXHOJIOT UM

Ne HazBanue Ienp ucnosnb3oBaHus IInanupyemslit Onucanue nopsaka
/11 00pa3oBaTenbHOI 00pazoBaTensHOM pe3ynbTaT HCITOJTB30BaHUS (AITOPUTM
TEXHOJIOTHH HCIOJIb30BaHUS IIPUMEHEHUS) TEXHOJIOIUH B
TEXHOJIOTUH (C
yKa3aHHeM aBTopa) o0pa3oBaTenabHOM MPaKTHECKOR
TEXHOJIOTHH npodeccuoHaNbHON
JIeSITETIbHOCTU
1 TexHonorus Pa3Burne mpicauTens | Bo3MOXHOCTB Ipuém «Uucepr»
KPUTHUYECKOTO HBIX HaBBIKOB Y4allll | jpyHocTHOrO pocta | [IpueM ocyiuectsisiercs B
MBILUICHUS Xcsl, HEOOXOAMMBIX H o6yuaroLerocs, HECKOJIbKO 3TAarloB.
€ TOJIbKO B ydueOe, HO 1 JTaIll: [Ipennaraercs
. pa3BUTHUSA ero
U B OOBIYHOM JKM3HU cucrema MapKUPOBKU
(ymenne mpuHEMarp | AHAUBHAYATBHOCTH, 1 poporg, YTOOBI
B3BEIICHHBIE HOBBIIICHAC HO/Ipa3IeuTh
peuieHus, 3aHATHETH >ddexTuBHOCTH 3aKIIIOYCHHYIO B HEM
C uHpopmanuel, | BocnpusTus UHGPOPMAITUIO  CIICTYIOIIMM
AQHAJM3UPOBATh uH(OPMALIUY; oOpazom:
PasITUMHBIE  CTOPOHBI | 1o iimerye v «raI0uKO»
SABJIEHUI Jp.), T. €. MOMEYaeTcsl TO, 4YTO YXKe
UHTEpeca, Kak K
pa3BuUTHE M3BECTHO yYalllMCS;
CIIOCOOHOCTH K | 13YyHacMoMy - 3HAKOM «MHUHYC»
caM000pa30oBaHUIO. Matrepuaily, Tak W K| jomevaeTcs TO, 49TO
caMOMy  IPOILECCY | MPOTHBOPEUYHT nx
o0ydeHus;  ymeHue | IPEACTaBICHUIO;
KpPHUTHUECKH + 3HAKOM «ILTIOCH
O — MTOMEYaeTCs TO, YTO
SBIISIETCS UIst HUX
HMHTEPECHBIM u
HEOKUJaHHbIM;
? «BOTIPOCUTEIHHBIN

3HAK» CTABUTCS, €CJIH YTO-
TO HESICHO, BO3HHUKIIO
JKeJIaHue y3HaTh OOJIbIIIe.

I »ram: d4wmrTasg  TEKcT,
y4arniuecs MOMEYarT
COOTBETCTBYIOIIMM 3HAYKOM
Ha TTOJISAX OTJ/ICIIbHBIC
a03a1lbl U MPEITIOKEHHUSL.

111 JTal: VYuamumcs
npejjiaraercs
CHCTEMATU3UPOBATh

WH(POPMAITUIO, PACIIOIOKUB
ee B COOTBETCTBHHM CO
CBOMMH  IIOMETKaMH B
CJIEIYFOIIYIO TaOIHILY:

4 oram: [locnemoBarenpHOE
o0cyxaeHne KaXIon rpadsl
TaOJIALBL.

[Tpuem CITIOCOOCTBYET
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Pa3BUTUIO AHAJIUTUYCCKOI'O
MBIINUICHUA TPpU  HU3YYCHHUU

HOBOTO Marepuana,
SIBIISICTCS CPeICTBOM
OTCJICKMBAHUST TIOHUMAaHUS
Marepuaa)

puém «Kaacrep»
D10 cnocod Tpadudeckoit

OpraHu3allii  MaTepuana,
ITO3BOJISIOIIHI cllennaTh
HATJIS JHBIMH Te
MBICIUTEIILHBIC  ITPOTICCCHI,

KOTOPbIE HPOMCXOAIT IPHU
MOTPYKEHUU B TY UM UHYIO
temy. Knacrep sBusercs

OTpa)KEHUEM  HEJIIMHENHOUN

bopmbl
ITocnenoBaTenbHOCTD

MBIINIJICHWA.

NeUCTBHI:
1. TIlocepeaune 4HCTOTO

mucTa  (KJIacCHOM  JIOCKH)
HamycaTh KIIIOUYEBOE CIIOBO
WIN TIPEIUIOKEHHE, KOTOpoe
SBIIIETCSL «CepALeM» HJEH,
TEMBI.

2. Bokpyr  «Hakuzatb»
CJIOBa WM TPENJIOKEHHUS,
BBIp@KaloIye uueu, (HakThl,
00pa3bl, MOAXOJAIINE JUIS
nmaHHoit tembel.  (Mogemu

YCTPOMCTB ¥ IPUOOPOB)

IIpo6iemuoe oOyuenue
(T.A.Nnbuna)
1. po0JIeMHOe

H3JI0KEHHE;
2. YJaCTHIHO -
ITOMCKOBAas
NESITENBHOCTE;

3. CaMOCTOSITEIbHAS
HCCIIEIOBATENLCKAS
JIESITEIIbHOCTD.

[IpuBiieub CTYJIE€HTOB

K aKTUBHOM
MBICITATEIIEHOM
JIeSITeJIbHOCTH, K
pEIIeHUI0  Pa3HOTO
pona 3agay, KOTOpbIe
HEeMOCPEe/ICTBEHHO
CBSI3aHBI c
co/iepKaHUEM

yueOHOro MaTepHaia.

CaMocTOsSTeTHHBIN
(umm ¢ TIOMOIIBIO
YUHTEIS) aHajau3
MPOOJIEMHBIX
cATyauuil, W  HX
penIeHus
MOCPEICTBOM

BBIIBMDKCHUS
MPEATIOKECHUM,
TUTIOTE3, ux
000CHOBaHUS u
JIOKa3aTeNbCTBa,  a
TaKKe IIpoOBEpKa
MIPaBUJILHOCTH
perieHus.

YacTHYHO-TTIOUCKOBBII
MeTo[ 00y4YeHus :

® Co3JaHHMe MPOOJIEMHOM
CUTYaIluu npu
00BSICHEHNH HOBOTO
Matepuana  (BOIPOCHI,
3a/ay4a,
IKCIIEPUMEHTAIEHOE
3a/1aHne npu

3aKpeIUIeHnH  y4eOHOTo
MaTepuaia)

® KOJUIGKTUBHOE
00Cy)ICHHE
BO3MOXHBIX MOAXOI0B K
peleHnto  mpobIeMHON

(ypok
CUucreMaTu3salinunu %1

CUTyalluH

00001ICHIS 3HAHUH).
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MeTtoa npo0JieMHOT0
H3J10KeHUs

®  BBIJIBUTAIOTCS THUIIOTE3HI
o TeMe, OTBepras OJHU
U apryMEHTHPYS BBIOOD
JIPYTHX, BBICTpaWBaHUE
JIOTUKA  PacCyXIeHUH,
aHaMM3  TOCTaBJIEHHBIX
mpooJieM (n3yueHue
HOBOM TEMBI,
MMOCTAaHOBKA TEMBI U
nesnei ypoka)

KonTekctHOE
oOydeHune
(A.A.BepOurikuit)

OOecneuenue
JIMYHOCTHOI'O
BKJIIFOUCHUA CTyZ[CHTa
B y4eOHYIO
LEATEIbHOCTD

YMeHue
aHAIM3UPOBATH
MPOOJIEMBI, UCKATh
aJIeKBaTHbBIE CTIOCOOBI
WX pelIeHus,
MMO3HAHWE CIOXKHYIO,
MHOTOTPaHHYIO
CTPYKTYpPY CBOECH
Oymymiet
po(heCCUOHATBHOMN
JeSITeTbHOCTH

Keiic — meTox

(He3aBepLICHHBIN

MeTOo/)
CTy/ICHTaM oynet
Npe/JIOKEHA JIMIIb  YacTh
WHPOPMAIIH, BCIO
OCTaNbHYI0 HH(POPMAILUIO -
CTY/ICHTBI MOTYT
MOYEPITHYTh hivZ (o) u3
JIMYHOTO OIBITa, JIU00 U3
JPYTUX HCTOYHHKOB
nHpopmauu - I-net,
CIIpaBOYHAS JUTEpaTypa,
JKYPHAIbI, CTECIHATUCTBI,

oOnajamoue  OIBITOM B
pEIIeHNH JaHHBIX TPoOIeM
u T.a. (Ipu TPOBEICHUU
11abopaTOPHBIX pabor,
pelieHrne KauyeCTBEHHBIX WU
pacyeTHBIX 3a/1a4)

JesoBast urpa

3TO  METOJ  TPYIIIOBOTO
00yueHus COBMECTHOM
JeSATEILHOCTH B TpoIiecce
pelieHust OOHmMX 33734 B
YCIIOBUAX MaKCHMaJIbHO
BO3MOXHOTO TMPHOIHKCHUS
K pealbHbIM TPOOIEMHBIM

CUTyalusiM (pm
3aKpeIUIEeHUH  U3YyYeHHOTO
MaTepHaia,

CUCTEeMaTH3allikl  3HAHWH,
MPAKTHYECKNE 3aHATHS).

KonTekcTHBIE 3a702a9H
(mpakTHKO-
OPUEHTHPOBAHHbIE)

3a/1a4u, BCTPEUAIOTCs B TOU
3805 WHOU peanbHOU
cutyauuu. JMX  KOHTEKCT
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obecreunBaeT YCIIOBUA IJIA

MPUMEHEHUS W  Pa3BUTHA
3HAHUW  TNpU  PELICHUU
mpo0JieM, BO3HUKAKOIIUX B
peanbHOU JKU3HU
(TIpaKTHIeCcKue 3aHATHS,

71a00paTOpHBIE padOTHI, ITAI
3aKperUicCHUs 3HaHWH  Ha

ypoke).

Mo3rosoii mITypm

Usyuenue HOBOTO
MaTepuraia
3mopoBrecbeperaromias | Obecrieuenne CobmoieHne Koutpoas ocBenienust Bo
TEXHOJIOTHSI CaHUTApPHO- ONTUMAIILHOTO BpeMSI 3aHATHS
(H.K.CmupHOB) TUTHEHUYECKOIO BO3JYLHO-TEIIOBOTO | Jyypavpyeckas naysa
COCTOSTHUSI y9€0HOTO | peknMa B ®
MOMEIICHUS ayJUTOPHUH. MSKYABTMHHYTKA B
(ocBemenue, [To3uTHBHAS cepeine sansTHs (1-2
MPOBETPHUBAHHUE, TCUXOJIOTHYECKas MHH).
TEeMIIEpaTypHBINA atMmocepa.
peXKUM) [Tonnepxxanue
DMoIHOHAIBHAS paboTOCIIOCOOHOCTH
paspsiika Ha 3aHSATHH.
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