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Pabouas mporpamma y4eOHOW mucuuIUIMHBI «@Pu3uKa» pazpaboTaHa Ha OCHOBE TpeOOBaHUMI
®denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpPEAHEro ooOiero oOpa3oBaHMUs,
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ot 17.05.2012 roma Ne 413, Ha OCHOBe MOJIOXKEHUU (eaepaabHOil OCHOBHOW 0011e00pa3oBaTeIbHON
MPOrPaMMBI CPETHETr0 OOINero oO0pa30BaHUs, YTBEPKICHHOW MPUKAa30M MHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®eneparuu ot 18.05.2023 roma Ne 371, m ¢ yderom TpeOoBaHuii dDenepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEeLHOTO CTaHIApTa MO CHCHHAIBLHOCTH CPETHETO MPOPECCHOHATHHOTO
obpazoBanus 08.02.09 MoHTax, Hamaaka W SKCIUTyaTallyds 3JIEKTPOOOOPYIOBaHUS IPOMBIIUICHHBIX U
IPAKJAHCKUX 3[aHUM, YTBEPKICHHOIO IprKa3oM MuHuUCTepcTBa npocselenus Poceniickon @enepannn
oT 09.11.2023 roga Ne 845 u ¢ yueToMm nojiydyaeMou CreIMagibHOCTH.
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1 OBIIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YUEBHOI
TACIHATITAHBI

1.1 O6s1acTh NpUMEHeHHsI TPOTPAMMBbI

PaGouas mporpamma y4eOHON mUCHUTUIMHBI «DU3HUKa» SBISETCS YaCThIO MPOTPAMMBI MTOJATOTOBKH
CIEMAIMCTOB cpeaHero 3BeHa mo cnenuaibHocTH 08.02.09 MonTax, Hajmajgka W AKCIUTyaTalus
ANEKTPOOOOPYIOBAHUS MMPOMBIIIJICHHBIX U TPAXAAHCKUX 3AaHul. Pabodas mporpamma cocraBiieHa IS
OYHOH (HhOpPMBI OOYUECHUSI.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPEIHEro 3BeHa

VYueOnass mgucruruiiHa — «Du3WMKa» OTHOCUTCS K 00IIeoOpa3oBaTEIbHOMY [HKIY TPOrPaMMBbI
MMOATOTOBKH CTICIIHAIIMCTOB CPETHEr0 3BeHa M OTHOCUTCA K npeameTHoi obmactu @I'OC cpeanero obiiero
oOpa3oBaHusi «ECTECTBEHHBIC HAYKW.

YpoBeHb ocBoeHHsT y4eOHOM mucuMiuiuHBI B cooTBeTcTBUM ¢ DPI'OC cpemnero oo6miero
00pa3oBaHUs YIIyOJICHHBIN.

OcBoeHMe TUCIUIIMHBI HAITPABJICHO HA JJOCTHKEHHUE CIASAYIOUINX LEIei:

e popMupoBaHHE HHTEpeca U CTpEeMJICHUS OOYYAIOIIMXCS K HAYyYHOMY HM3YYECHHIO MPUPOJIBI,
Pa3BUTHE UX UHTEIUVICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUI O HAyYHOM METOJIe MO3HAHUA U (HOPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSM;

¢ popMUpOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJabTaTa U3y4eHHUs] OCHOB CTPOCHUSI MaTepUH U
(byHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

¢ hopmupoBaHne yMeHH OOBSCHATH SBJICHUS C UCIOIB30BaHUEM (PU3UYECKUX 3HAHUN M HAYYHBIX
JI0KA3aTEIILCTB;

¢ hopmupoBaHue TPENCTaBICHUNH O poiu (PU3UKU ISl Pa3BUTHUS JPYTUX ECTECTBEHHBIX HayK,
TEXHUKH M TEXHOJIOTHIA;

PabGouast mporpamma ydeOHON AUCHUIUIMHBI —«DU3NKA» HUMEET MEXIUCIUIUTMHAPHYIO CBS3b C
o0mieoOpa3oBareNbHBIMU  YU€OHBIMU  IUCHUIUIMHaMU — «Marematukay, «Xumusy», «buomorusy,
«["eorpadusi».



2 IJTAHUPYEMBIE PE3YJIbTATHBI OCBOEHUS YYEFHOM JJUCHUILIAHBI

OcBoenne COoACpIKaHUA yqe6H0171 JUCHUITIIMHBI «Dusuka» odecreunBaeT JOCTHIKCHUC O6yLIaIOH_II/IMI/IC$I CICAYIOIIUX PE3yJabTaToOB:

OO0mue u npodeccuoHaIbHbIE

IInanupyemMble pe3yJbTaThl 00y4eHHS

KOMIIETEHIMHU JIMYHOCTHBIE / MeTanpeIMeTHbIe IIpeameTHbIC
OK 01 BeiOuparp cmocoOsl | JIuaHOCTHBIE — pe3ynbTarhl  OCBOeHHsI  ydeOHoii | [IP61. copmMupoBaHHOCTH MPEACTABICHUN O PO H
pereHus 3a1a4 | JUCHUIUIMHBI OTPAKAIOT TOTOBHOCTh W CIIOCOOHOCTH | MeCTe (PM3MKH M aCTPOHOMHHU B COBPEMEHHOW HAYYHOH

npodeccHOHATEHON NesSTeIbHOCTH
OPUMEHUTEIBHO K  Pa3IUYHBIM
KOHTCKCTaM

00y4aromuxcst pyKOBOJICTBOBATHCS CHOPMHPOBAHHOM
BHYTpPEHHEH MO3UIEN JINYHOCTH, CHUCTEMOM
LEHHOCTHBIX OpHEHTALUN, MO3UTUBHBIX BHYTPEHHHX
yOex1eHuil, COOTBETCTBYIOIIMX  TpaJULUOHHBIM
[EHHOCTSIM ~ POCCHICKOTO  OOIIeCTBa, pacIIupeHue
YKU3HEHHOTO OIIbITAa U OIIBITA IEATENBHOCTH B IIPOLIECCE
peanu3anuy OCHOBHBIX HaIlpaBJICHUN BOCHMUTATEIIBHON
JESATEIIBHOCTH, B TOM YHUCIIE B YACTHU:

TPYZOBOI'O BOCIIMTAHUSA:

JIP2S5. uHmepec K PA3TUUHBIM chepam
npogheccuonanvrou oesamenbHOCmU, yMmeHue
coeepuiams 0CO3HAHHBIL 8b100p OyOywell npogheccuu u
peanu3o8vi8ams cOOCHMEEHHbIE IHCUIHEHHbIE NAAHDL;
MeranpeameTHble  pe3yJabTaThl OCBOEHHS yueOHOMU
JUCLIUIUINHBI OTPaXKaroT:

8.1. OsnageHue  yYHUBEPCAIBHBIMH  Y4EOHBIMHU
MO3HABATEJIbHBIMU AEHCTBUAMMU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

MPI. CAMOCMOAMENbHO @opmynuposamo u
aKmyamu3upoeams  npoodremy, paccmampueams —ee
6cecmoponHe;

MP2. ycmanasnusamo cywecmeeHHblll NPUSHAK UIU
OCHOBaMUA ~ ONA  CPABHEHUA,  Klaccuguxayuu  u
00606weHus,

MP3. onpedenamov yenu OesmenbHocmu, 3a0asambs

KapTHHE MHpPa, O cucTeMooOpasyromiei poiu (pu3uku B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHH, O BKIAJE POCCHMCKHUX H
3apyOeXKHBIX y4YeHBIX-(DU3UKOB B pPa3BUTHUE HAYKHU;
NOHUMaHWEe (HU3MYECKON CYIIHOCTH HaOII0JaeMBbIX
SBJIGHUA MHKpPOMHpa, MaKpOMHpa M Meramupa;
NMOHUMAHUE POJM AaCTPOHOMHH B MPAKTHUECKOU
NESTEIbHOCTH YeJOBeKa M JalbHEWIEM Hay4YHO-
TEXHUYECKOM  DPa3BUTUM,  POJIU ¢u3ukn B
dbopMupoBaHuM  Kpyrozopa U  (PyHKIHOHAIBHOMN
TPAaMOTHOCTH YEJIOBEKa MJIsi PEIICHHS] MPAKTHYECKUX
3a/1a4;

[IP62. copMHUpPOBAaHHOCT, YMEHHMM pacro3HaBATh
¢usnueckue sBreHus: (IPOIECCh) U OOBACHATh UX HA
OCHOBE W3YYEHHBIX 3aKOHOB: pPAaBHOMEPHOE W
PaBHOYCKOpPEHHOE NPSIMOJIMHEHOE JIBIJKEHHUE,
CBOOOJIHOE TAJICHUE TEJl, ABMKEHUE IO OKPYXHOCTH,
WHEpLUs, B3aUMOJEHCTBUE Tel, KosebaTenbHOe
JBIDKEHUE, pe30HaHC, BOJTHOBOE JIBIKECHHUE;
muddy3us, OpOyHOBCKOE  IBUKEHHE, CTPOCHHUE
KUJKOCTEH M TBEPIBIX T, U3MEHEHHWE oObeMa Tel
npu HarpeBaHuu (OXJaXIeHUN ), TEIJIOBOE
paBHOBECHE, WCIApeHHe, KOHJIEHCAIWsA, IUIaBJICHUE,
KpUCTAJUIN3aLIUsl, KUTIEHHUE, BIaXKHOCTh BO3/lyXa, CBS3b
CpeaHel KHHETUYECKOW SHEPTUH TEIIOBOTO JIBHYKEHUS
MOJIEKYJl ¢ aOCOJIFOTHOW TeMIlepaTypoi, MOBHIIICHUE
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napamempul u Kpumepuu ux 00CMUNCEeHUsL;

MP4. svissnamb 3aKOHOMEPHOCMU U NPOMUBOPEUUS 8
paccmampusaemlx AGNeHUsSIX,

MPS5.  6Hocumb  KOppeKmuebl 6  OesmelbHOCb,
OYyeHusamv  Coomeemcmeue pe3yIbmamos  Yeisim,
OYeHUBAMb PUCKU NOCAEOCMBULL 0esIMeNbHOCMU

MP6. pazsusame kpeamugHoe MvluileHUe NPU peuleHUU
JHCUSHEHHBIX NpoOIeM;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

MP7. érademsv Hasvikamu y4eOHO-UCCIe008AMENbCKOU
U NPOEKMHOU O0essmeNbHOCU, HABLIKAMU DA3PeueHUs
npoonem,

MPI2. 6via61ams NpUYUHHO-CIEOCMBEHHbIE CBA3U U
aKmyaiusupoeams 3a0ayy, 6vl08ueamev 2unomesy ee
peuieHus, Haxo0ums apeymenmsl 0Jisi 00Ka3ameibCcmeda
CBOUX  YMBEpIUCOeHUll, 3a0asamsv  napamempsvl U
Kpumepuu peulenusl,;

MPI13. ananusuposams nojyuyeHHvle 8 X00e peuieHus
3a0auu  pe3yrbmamvl, KPUMUYECKU OYEHUBAMb UX
00CMOBEPHOCMb, NPOSHO3UPOBAMY USMEHEHUe 68 HOBbIX
VCI08USX,

MP17. ymems nepenocumsv 3HaHusi 8 NOIHABAMENLHYIO
U NpaKmu4ecKkyro oo1acmu Hcu3HeoesimeabHOCmU,
MPIS8. ymemv unmezcpupogamev 3HAHUSA U3 PA3HLIX
npeomemuulx oonacmetl;

MP19. ewvlOsucams  HoOGble  uoeu,
OpUSUHATIbLHBLE NOOXOO0bL U PEULeHUsL,
MP20. cmasums npobremvl u 3adayu, OOnyckaroujue
AbMePHAmuUBHble peueHus;

npeonazamo

JaBJICHUSl Tra3a IPH €ro HarpeBaHUM B 3aKPHITOM
coCyZle, CBSI3b MEX/y IapaMeTpaMH COCTOSHHS ras3a B
M30IIPOIIeCCax; AJICKTPU3AlMs TeJ, B3aUMOJAEHCTBHE
3apsjioB,  HArpeBaHWe IPOBOJHMKA C  TOKOM,
B3aMMOJICHICTBUE ~ MAarHUTOB,  DJIEKTPOMAarHUTHas
WHAYKIUS, AEWCTBUE MAarHUTHOTO TI0JI Ha TIPOBOAHHUK
C TOKOM M JBWKYLIMHCS 3apsiji, 3JEKTPOMarHUTHBIC
KoJIe0aHus u BOJIHBI, IpSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPAXKECHHUE, HPEIOMIICHHUE,
uHTEeppepeHrs, TuPpakuus W TOJISPU3AIUS CBETa,

TUcriepcusi  cBeTa;  (OTORJICKTPUUYCCKUN AP (DEKT,
CBETOBOC JaBJICHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aromMa  BOJOPOJAA,  €CTECTBCHHAas U

VCKYCCTBEHHAs palMOaKTUBHOCTb;
[IPG5. yMeHue y4uTHIBaTH TpPaHUIBI MPUMEHEHUs
U3YYCHHBIX (U3UYECKUX MOJENeH: MaTepuanbHas
TOYKA, MHEpLHUAJIbHAs CHCTEMa OTCUYETa, WCaIbHBIN
ra3; MOJENHM CTPOECHUS Ta30B, KUAKOCTEHM M TBEPHBIX
T€J, TOYEYHBIM DIEKTPUYECKMM 3apsp, sSAepHas
MOJIENIb aTOMa, HYKJIOHHAsl MOJIEIb AaTOMHOTO s1ipa Ipu
peuieHny GU3NUECcKuX 3aaay;

IIPy3.  chopMUPOBAaHHOCTb  yYMEHHUS  pa3IHyaTh
yCJIOBUSL PUMEHUMOCTU MoJieneld (GU3NUecKUx Tel U
OpoleccoB  (ABJICHMI): HMHepIHalIbHas  CHUCTEMa
OTCUeTa, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJIHOE MaJieHHe, abCOOTHO yIpyras
nedopmarusi, aOCONIOTHO YIpyroe W abCOMIOTHO
HEYIIPYro€ CTOJIKHOBEHHUs, MOJEIIEH Ia3a, )KUJIKOCTU U
TBEPAOTO (KPUCTAINIMYECKOr0) Teja, UealbHOT0 rasa,
TOYEUHBIN 3apsll, OXHOPOJHOE JIIEKTPUUECKOE IIOIIE,

OOAHOPOJHOC MAar"gsmuTHOC II0JIE, TapMOHHUYCCKUEC
KOJ'IC6aHI/IH, MaTeMaTHYeCKUI MasiTHHK, I/I,Z[CaJ'IBHHﬁ
pr)KHHHBIfI MasiTHUK, TapMOHHUYCCKUC BOJIHBI,




UJCaNbHBIN KOJeOaTeNbHbI KOHTYp, TOHKas JIMH3a;
MoJIeNIell aToMa, aTOMHOTO si/ipa U KBaHTOBOIM MOJIENH
CBeTa;

[IPy4. chopMHpPOBAaHHOCTH  YMEHHUS  OOBSACHSATH
OCOOCHHOCTH TPOTEKaHWs (PUINYECKUX  SBICHUIL:
MEXaHUYECKOe JBM)KEHUE, TEIIOBOE IBUKEHHUE YaCTHI
BEIIECTBa, TEIUIOBOE paBHOBEcHE, OpPOYHOBCKOE
nBwkenue, auddysus, ucnapeHwe, KUINCHHE U
KOHJCHCAllMs, IUIABJIGHWE W  KpUCTAJIM3aIus,
HANpaBJICHHOCTh TEIUIONEPENau, JIEKTPH3AIHUUA Te,
SKBHUIOTEHIIMATILHOCTH  MOBEPXHOCTU  3apsKEHHOTO
IPOBOTHHKA, AIIEKTPOMArHUTHON WHIYKIIAH,
CaMOWHYKIIHH, 3aBHCHUMOCTHU COTMPOTUBIICHUS
HOJIyTIPOBOJHUKOB "p-" 1 "n-TUMOB" OT TeMIeparypsl,
pe3oHaHca, HHTepPEpeHLUH BOJH, AUQPPAKINH,
JMCTIEPCHUY, TIOJHOTO  BHYTPEHHErO  OTpaKeHUs,
dhoTodddekt, Ppuznyeckue MPUHIUIBI CIICKTPAITBHOTO
aHanu3za W paboTel Jnaszepa, "ampda-" u "Gera-"
pacmaipl sjiep, TaMMa-u3JIydeHue saep;

ITPy9. chopMupoBaHHOCTH YMEHHUS pelIaTh pacyeTHbIE
33a4yd  C SABHO 33JaHHOM H HEIBHO 3aJaHHOU
¢u3nyeckoil MOAENbIO: Ha OCHOBAaHMM  aHAJIN3a
YCJIOBHSI BHIOMPATh (PU3UUECKUE MOJIEIIH, OTBEUAIOIINE
TpeOOBaHUSAM 3aJlaud, MPUMEHATh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (U3WYECKUX TEOPH
OpU  HUCHOJb30BAHUU  MaTeMaTHMYECKHMX  METOJIOB
peleHus 3a1a4, MPOBOJWTH PacdeThl HA OCHOBAaHUHU
UMEIOIINXCS JTAaHHBIX, aHAJTU3UPOBATh PE3YAbTAThl U
KOPPEKTHPOBATh  METOJBl  PEImIEHHss C  Y4ETOM
MOJyYEHHBIX PE3YyJbTAaTOB; pellaTh KaueCTBEHHBIE
3amauu, TpeOyromme MPUMEHEHHs 3HaHUH M3 pa3HbIX
pa3fenoB IIKOJBHOTO Kypca (U3MKH, a Takke
WHTETpAallM  3HAaHWH W3 JPYrUX  TPEIMETOB




€CTECTBEHHOHAYYHOTO LUKJIA: BBICTpauBaTh
JOTUYECKYI0 LEMOYKY pACCYXKJICHUH C OIOpOM Ha
U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECKUE
SIBJICHUS,

OK 02 Hcnonb3oBath
COBPEMEHHBIC CPEJCTBAa IIOMCKa,
aHaIM3a u UHTEPIpETALUU
uHpopManuu 1 HHPOPMALMOHHbIE
TEXHOJIOTUM  JJI1  BBINOJHEHUS
3amad npodeccnoHaIbHON
JesTeIbHOCTH

JImdHOCTHBIE ~ pe3yNbTaThl ~ OCBOCHUA  yuyeOHOU
JTUCITUTUIMHBL  OTPaXalOT TOTOBHOCTh M CIIOCOOHOCTH
o0y4aromuxcsi pyKOBOJICTBOBAThCS C(HOPMUPOBAHHON
BHYTPECHHEHN MIO3ULIUEN JINYHOCTH, CUCTEMOM
LEHHOCTHBIX OPHEHTAlUH, MO3UTUBHBIX BHYTPEHHUX
yOEXKICHUH, COOTBETCTBYIOIUX  TPAJUIIMOHHBIM
[EHHOCTSM POCCHUHCKOro OOIIEecTBa, pacIIMpeHue
JKU3HEHHOTO OTIBITA U OTbITA JEATEILHOCTH B IMPOIECCE
peanu3alnui OCHOBHBIX HAMpaBICHUH BOCHUTATEIHHOU
JeSATeTbHOCTH, B TOM YHUCJIE€ B YACTHU:

[IEHHOCTH HAYyYHOTO MO3HAHUS:

JIP32. cghopmuposanHocmo MUPOBO33PEHUA,
COOMBEMCmMBYIOUe20 CO8PEMEHHOMY YPOBHIO PA3BUMUSL
HAYKU U 00WecmeenHol NpaKmukl, OCHOBAHHO20 HA
ouanoee Kynbmyp, CcHOCOOCMBYIOue20 O0CO3HAHUIO
€80€20 Mecma 6 NONUKYIbIMYPHOM MUpe;

JIP34. oco3nanue yeHHOCMU HAYYHOU OesmenbHOCMU,
20MOBHOCb ocyuecmenano NPOEKMHYI0 u
uUccne008amenbeKyo 0esimelbHOCmb UHOUBUOYATbHO U
6 epynne;

MeTtanpeaMeTHble  pe3yibTaThl
JTUCIUTITUHBI OTPaXKAIOT:

8.1.  OsnageHue  yHUBEPCAIBHBIMU
MO3HABATCIIEHBIMU JICHCTBUSMHU:

B) paboTta ¢ uadopmarmeii:

MP21. enademov Hasvikamu noayueHus uHpopmayuu u3
UCTMOYHUKO8 — PA3HBLIX — MUNOB,  CAMOCMOSMENbHO
ocywecmenams NOUucK, aHAIu3, CUCMEMAmusayuio u
unmepnpemayuro UHQGOpMayuyu paziuinsvlx U008 U

OCBOCHMS y4eOHOIl

y4eOHBIMU

[TP69. chopMupoBaHHOCTH COOCTBEHHOW IMO3UIIUU 10
OTHOIIECHHUIO K ¢buznveckoi uHopManuu,
HOJy4aeMOW M3 pa3HbIX HMCTOYHUKOB, YMEHMH
WCIOJb30BaTh LU(POBbIE TEXHOJOTUU Ui TIOHMCKA,
CTPYKTYPUPOBAHUs, UHTEPIPETALNUN U IPEICTABICHUS
y4eOHOM W  HAyYHO-TIOMYJSAPHOH  HWH(pOpMaIumy;
pa3BUTHE YMEHUN KPUTUYECKOTO aHaJIM3a MOoIy4aeMon
UHpOpMaLNK;

[1P66. BnajgeHHe OCHOBHBIMM METOJAMH HAy4HOTO
NO3HAHUS, WCIOJNB3YeMbIMH B (PHU3HMKe: TPOBOAMTH
OpsMble W KOCBEHHblE H3MEpeHHs  (pu3nueckux
BEJINYHH, BBIOMPAs ONTUMAIBHBIA CIOCO0 M3MEpEHUs
U UCHOJb3ysd  M3BECTHbIE  METOAbl  OLIEHKHU
MOTPEIIHOCTEN U3MEPEHUM, POBOAUTH MUCCIEA0BAHUE
3aBUCUMOCTEH bu3nueckux BEJIMYMH c
WCTIOJB30BAHUEM TMPSIMBIX HM3MEPEHHH, OOBICHITH
HOJY4YEeHHBIE pPE3yJibTaThl, HCMONB3YS (U3NUYECKHE
TEOPHH, 3aKOHBl M TIOHSTHSA, M JI€JIaTh BBIBOJIBI,
coOmogath mpaBuia 0e€30MacHOro  Tpyxa Hpu
MPOBEJICHUU HCCIIEJOBaHUH B paMKax y4eOHOTro

JKCIIEPUMEHTA u y4eOHO-HCCIIEI0BATENbCKOM
NEeSATeIbHOCTH €  HUCIOJb30BaHUEM  IIU(PPOBBIX
U3MEPUTENNBHBIX  YCTPOWCTB M J1a0OpaTopHOTro

obopynoBanus; chOPMHUPOBAHHOCTh MPEACTABICHUIN O
METOAax IMOJIy4YeHUs Hay4HBIX acCTPOHOMHYECKUX
3HAaHUM;

[1Py11. oBnageHue pa3nuyHBIMU crlocO0aMH pabOTHI €
uHdopmanuen ¢buznyeckoro coJiepKaHus c
WCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
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¢opm npedcmasnenusi,

MP23. oyeHusamy 00CmMo8epHOCMb, MP24.
UCNONb308aMb  CPEOCmMed  UHQOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX — MEXHONo2Ull 6  peuleHuu

KOZHUMUBHBIX, KOMMYHUKAMUBHBIX U OP2AHUZAYUOHHBIX
3a0ay ¢ cobaooenuem mpedOSAHUL IP2OHOMUKU,
MeXHUKU bezonacrnocmu, 2ucuenbl,
pecypcocbepedcenus, npasosvlix U IMUYECKUX HOPM,
HOPM UHOPMAYUOHHOU H30NACHOCIL,

TEXHOJIOTUH, pa3BUTHE YMEHUI KPUTUYECKOTO aHAINU3a
Y OLIEHKH JIOCTOBEPHOCTH IOJIy4aeMOi HH(pOopMaIumy;

OK 03 [InanupoBaTh u
peann30BbIBATH COOCTBEHHOE
npodecCHOHaIbHOE U JINYHOCTHOE
pa3BHUTHE, TPEANPUHIMATEIBCKYIO

JeSTeIILHOCTD B
npodeCcCuOHAIBHON chepe,
UCTIOJIb30BATh 3HAHUS 1o
MIPaBOBOM u (buHAHCOBOM
IPaMOTHOCTH B Pa3TMYHBIX

JKU3HCHHBIX CUTYyallUdX

JlugyHOCTHBIE ~ pE3yNbTaThl  OCBOCHHUS  y4eOHOU
JTUCIUIIMHBL  OTPa)XXalOT TOTOBHOCTh M CIIOCOOHOCTH
00ydJaroumxcsi pyKoOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEM MO3ULIMEH  JINYHOCTH, CUCTEMOI
IIEHHOCTHBIX OPWEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX
yOex)AeHHH, COOTBETCTBYIOIIHX TPaAULIMOHHBIM
[IEHHOCTSIM POCCHUKCKOTO OOIIEeCTBa, pacIIMpEHUE
JKU3HEHHOT'O OMBITA U OIbITA JEATEIbHOCTH B MPOLECCE
peanr3aluy OCHOBHBIX HAINPABJICHUN BOCIHUTATEIbHON
JeATEIbHOCTH, B TOM YHUCJIE B YACTHU:
JTyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

JIP12. cghopmuposannocmov HpaABCMEEHHO20 CO3HAHUS,
IMUYECKO20 NOBEOCHUS,

JIP13. cnocobnocmv  oyenueamsv — cumyayuro  u
NPUHUMAMb OCO3HAHHbBIE DPEUleHUs, OPUEHMUPYACL Ha
MOpANbHO-HPABCMEEHHbIE HOPMbL U YEHHOCU,

JIP14. oco3nanue nauuno20 6K1AOA 6 NOCMPOeHUe
yemouuugoeo 6yoyuje2o;

TPYJIOBOTO BOCITUTAHUS:

JIP26. 2omoeénocmb u cnocooHocms K 00pazo8anuro u
CamMooopazo08anuI0 Ha NPOMANCEHUU BCEll HCUSHU,
MeranpenmeTHble  pe3yiabTaThl OCBOCHHUSA y4eOHOM
JTUCITUATITUHBI OTPAXKAIOT:

8.1. OsnaseHue  yYHUBEPCAIbHBIMU  y4eOHBIMHU

I1P67. cpopMHUpPOBaHHOCTH YMEHHS PEIIaTh PACUCTHBIC
3aladyd C SIBHO 3aJlaHHOM (PU3WYECKOW MOJAETBIO,
UCTIONB3YS (DU3MYECKHEe 3aKOHbI M TPHHIUIGI, Ha
OCHOBE  aHalM3a YCJOBHsSI  3aJauyd  BbIOMpaTh
¢u3NYecKyr0o  MoOJeNb,  BBLACTATH  (DU3HYECKHE
BEIMYMHBI W (QOpMYJbl, HEOOXOAMMBIE ISl €€
pelieHusi, TMPOBOAUTH  pacyeTbl M  OLICHUBATh
peabHOCTh  MOJIYYEHHOTO 3Ha4yeHHs] (PU3NUeCcKOn
BEJINYUHBI; pemiaTh KaueCTBEHHbBIC 3a/1a4u,
BBICTPAaMBasi JOTUYECKH HENPOTUBOPEUUBYIO IEMOUYKY
pacCyXIeHHl C OMNOpPOM HA H3YYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHHUS;

[1PG4. BnaneHue 3aKOHOMEPHOCTSAMH, 3aKOHaAMH U
TeopusiMu (3akoH BcemupHoro Tsarotenus, I, II u III
3akOHbl HpIOTOHA, 3aKOH COXpPAaHEHHUS MEXAHWYECKOM

OHCPIrur, 3aKOH COXpaHCHHUA HMITYJIbCA, TPHUHIHAIL
CYNEpIIo3nuun CHIJI, MIPHUHIOMAIT PaBHOIIPAaBHOCTHU
HHCPIUAIIBHBIX CUCTEM OTCUECTa, MOJICKYJISIPHO-

KHHETHYECKYI0 TEOPUIO CTPOCHHUS BEIECTBA, Ta30BBIC
3aKOHBI, TEPBBIM 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOro 3apsijaa, 3akoH KysoHa,
3akoH OMma AJid yyacTka 1enu, 3akoH OMa i moJHOM
AJIEKTPUYECKOM 1enu, 3akoH Jxoyns - JleHna, 3akoH
JJEKTPOMArHUTHOW MHJYKLIHUH, 3aKOH COXPAHEHMs
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MO3HABATEJIbHBIMU JIEHCTBUSMU:

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

MPI11. cmasumv u @opmyrupoeams coOCMEEHHbIE
3a0auu 8  00paA306aMeNbHOU  OesAMeNbHOCMU U
HCUBHEHHBIX CUMYAYUSX,

8.3. OBnaneHue YyHUBEPCAJIbHBIMU PETYJIATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

MP3S8. CamocmosmenbHo ocyujecmenims
NO3HABAMENLHYIO 0esamenbHOChb, 8bIA6ANMb
npobiembl, CMagums U opMyIupo8ams coocmeenHvle
3a0auu 8  00pA306aMENbHOU  O0esAMENbHOCMU U
HCUBHEHHBIX CUMYAYUSX,

MP39. camocmosamenvuo cocmagnims NAAH peulenusl
npobniemMvl ¢ yYyemom — UMEIWUXCS — pecypcos,
COOCMBEHHBIX B03MONCHOCIMEU U NPEONOUMeHUl,

MP44. cnocobcmeogamo Gdopmuposaruio u
NPOAGIEHUIO WUPOKOU IPYOUYUU 8 PA3HBIX 001ACMIAX
3HaHU, HOCMOSHHO nOBbIUAMD ceoll

006pazosamenvubill U KYIbMYPHbIU YPOBEHb,

0) CaMOKOHTPOJIb!

MPA46. enadems HagvlKamu NO3HABAMENLHOU
pednexcuu Kaxk 0CO3HAHUS CO8epuIaemMblx Oelicmeull u
MBICIUMENIbHLIX — NPOYECco8, UX — pe3ylbmamos U
OCHOBAHULL,

MP47. ucnonvzosams npuemsl peghiexcuu 0 OYeHKU
cumyayuu, 86160pa 6epHO20 peulenusl;

MP48. ymemwv oyenusamv pucku U C80€8PEMEHHO
NPUHUMAMb PEULEHUS NO UX CHUICEHUIO,

SHEPIruM, 3aKOH MPSAMOJIMHENHOrO0 PpaclpOCTPAHECHUS
CBETAa, 3aKOH OTPaXCHUS CBETA, 3aKOH IPEIOMIICHUS
CBETA; 3aKOH COXPAHEHHUs SHEPIUH, 3aKOH COXPAHEHUS
HMITYJIbCA, 3aKOH COXPAHEHHUS JIEKTPUUECKOT0 3apsia,
3aKOH COXpaHEHUsT MacCOBOIO YHCIA, IOCTYJIAThI
bopa, 3akoH paaMOAaKTHBHOIO pacnaja); YBEPEHHOE
UCIIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEpPHOCTEH mpH
aHanmm3e (PU3NYECKUX SBJICHUHN U MPOIECCOB;

[IPy2. copMHpOBAaHHOCT, CHUCTEMBI 3HAaHUH O
(GU3NYEeCKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUsX,
JEHUCTBYIOIIMX HAa YPOBHSAX MUKPOMHUPA, MaKpOMHUpa U
Meramupa, HpeJCTaBIeHU O BceoOlLIeM XapakTepe
(u3MUECKUX 3aKOHOB; MPEICTABICHUH O CTPYKTYpe
HNOCTPOEHUS (U3UYECKOM TEOopuH, YTO IO3BOJUT
OCO3HaTh pOJib  (PyHIAAMEHTAIbHBIX 3aKOHOB H
IOPUHLIAIIOB B COBPEMEHHBIX IHPEJICTaBICHUAX O
NPUPOJE, MOHATh TPaHULBl NPUMEHUMOCTU TEOPHUA,
BO3MOXHOCTM MX IPUMEHEHHUs s  OINHUCAHUs
€CTECTBEHHOHAYYHBIX SIBJICHUH U TIPOLIECCOB;

IIPy5. cpopMHpOBaHHOCTH YMEHUH  HPUMEHSTH
3aKOHBl KJIACCUYECKOM MEXaHUKH, MOJIEKYJISIPHON
¢u3UKH W TEPMOJMHAMHUKH, DJIEKTPOAWHAMMKH,
KBAaHTOBOM (U3UKM JJisi aHamu3a W OOBICHEHUS

SBJICHU MHUKPOMHpAa, MaKpoMHpa M Merammpa,
pasnnyaTh YCIIOBHS (rpaHm1IbL, o0nactn)
OPUMEHUMOCTH  (DU3MYECKMX 3aKOHOB, IOHUMATh
BceoOmui xapaktep (GyHIaMEHTAJIbHBIX 3aKOHOB

(3aKOH COXpaHEHUS MEXaHHYECKOM HSHepruu, 3aKOH
COXPaHEHHUS UMIYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS,
NEpBBI 3aKOH TEPMOJAMHAMMKHM, 3aKOH COXPaHEHUs
UIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHsI YHEPIUn)
U OTPaHUYEHHOCTH HMCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;
AHAIN3UPOBATh (U3NYECKUE TIPOIECCHI, HCIONb3Ys
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OCHOBHBIC IOJIOKCHHMSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTEJIBHOCTh MEXAHUYECKOTO JIBUKEHMUS,
(dopMysIbl KHHEMAaTUKU PaBHOYCKOPEHHOT'O JABHMKEHHUS,
npeobpasoBanuss  lammies  uis = CKOpPOCTH |
nepeMenicHus, TpU 3akoHa HproToHa, mnpuHUUD
OTHOCHUTEIBHOCTH  l'anmuies, 3aKOH  BCEMHUPHOIO
TATOTEHUS, 3aKOHBl COXPAaHEHHA UMIylIbCa U
MEXaHUYECKON SHEpruu, CBA3b pabOThl CHIBI C
U3MEHEHUEM  MEXAHWYECKOM  DHEPIHH,  yCIOBHS
paBHOBECHsT  TBEPAOrO  Teja; CBSI3b  JABJICHUSA
UJCAIBHOIO ra3a Co CPeJHEN KMHETUUYECKOM dHepruei
TEIJIOBOT'O JIBM)KEHMSI U KOHLIEHTpaUen ero MOJIEKYI,
CBA3b  TEMIIEpaTypbl  BEIIECTBA  CO  CpeIHEH
KMHETUYECKON SHEPruer €ro 4acTull, CBS3b JIABJICHUS
UACAIBHOIO Ta3a C KOHIEHTpPALUEH MOJEKYJI U €ro
TEeMIIepaTypoH, ypaBHeHHe Menneneesa-KianeiipoHa,
IIEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHMS
SHEPIMM B TEIUIOBBIX IPOILECCAX; 3aKOH COXPAHEHHUS
JIEKTPUIECKOTO 3apsna, 3aKOH Kynona,
NOTEHLIUAIBHOCTh IJIEKTPOCTATUYECKOTO T0JIs,
NPUHLIMIT  CYNEpPIO3ULUU  DJIEKTPUYECKUX  MOJIEH,
3akoHa Kynona; 3akoHbl OMa Uil yyacTKa LeTH U JJIs
3aMKHYTOM DJIEKTPUYECKOW Ienu, 3akoH J[xoyis-
Jlenua, 3aK0H 2JIEKTPOMarHUTHOW MHAYKLUH, TPABUIIO
Jlenna, ITOCTYJIAThI CHeLHaIbHOM Teopuun
OTHOCHUTEIIBHOCTH OHHIITENHA, YpaBHEHHE
OiiHmTeHa a8 Qoroaddexra, MepBbId U BTOPOI
nocrynarsl  bopa, TOpUHIMI — HEONPEAEIEHHOCTU
['eitzenOepra, 3akOH COXpaHEHHUS 3apsga, MacCOBOTO
Yyyclla ¥ DSHEPTUHM B SJEPHBIX pPEAKUUAX, 3aKOH
PaauOAaKTUBHOTO pacIaja;

[IPy6. cpopMHpPOBaHHOCTH YMEHUH  HPUMEHSTH
OCHOBOIIOJIATAlOIMEe  ACTPOHOMHUYECKHE  ITOHATHS,
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TEOPUM U 3aKOHBl Ui aHauu3a M OOBACHEHMS
(U3NYECKUX MPOLECCOB MPOUCXOASIINX Ha 3Be3/1aX, B
3BE3JHBIX CHCTEMAaX, B MEXIaJaKTUYECKOU Cpele;
JIBUKEHMSIT HEOECHBIX TeJ, D3BOJIOLMU 3BE31 U
Bcenennoi;

[IPy7. cdopMHpPOBaHHOCTh YMEHHMH HCCIENOBATh H
aHAJM3UPOBaTh pa3sHOOOpa3Hble (hU3UUYECKHE SBICHUS
U CBOHCTBa OOBEKTOB, MPOBOAUTH CaMOCTOSATEIbHBIC
UCCIEIOBaHUA B  peallbHbIX U JaOOPaTOPHBIX
YCIIOBHSIX, YATaTh U AHAIU3UPOBATH XapPAKTEPUCTUKHU
npubOpOB U YCTPOMCTB, OOBACHATH NPUHLMIIBI HMX
paboTHI;

OK 04 Db dexTnBHO
B3aUMOJICHCTBOBATh M PabOTATh B
KOJIJICKTHBE U KOMaH/Ie

MeranpeameTHble  pe3yJbTaTbl OCBOEHHUS  yueOHOU
JTUCIUIIMHBI OTPaXaroT:

8.2. OBnanenue
KOMMYHHUKATHUBHBIMU JCHCTBUSIMHU:
0) coBMeCTHasl I€SITEIbHOCT:
MP31. nonumams u UCNOIL308AMb NPEUMYULECTNEA
KOMAHOHOU U UHOUBUOYANbHOU pAbOmbl,

MP32. gvibupams memamuxy u mMemoovl COBMECHHbIX
delicmeuti ¢ yuemom  OOWUX  UHMEPecos U
B03MOACHOCTEL KAXHCO020 UleHa KOJLIeKMUBA;

MP33. npunumams yenu co8mMecmHol OesamelbHOCMU,
Op2aHU308b16aMb U KOOPOUHUPOBAMb O€liCmeus no ee
00CMudICeHUI0.  COCmasisimes — NAAH  Oeucmeul,
pacnpeoensames poau ¢ Y4emom MHEeHUU YYACMHUKOS
00cyaHcOamnv pe3yibmanmsl COBMECMHOU pabomol,
MP34. oyenusamv Kawecmeo c60e20 6KIA0A U
Kaxco020 y4acmuuka KOManovl 8 00wull pe3yibmam no
PAa3pabomaHHbIM KpUumepusim,

MP37. ocywecmenims nO3UMUBHOE CMPAMESULECKOe
nogedeHue 8 PpPAaIUYHbIX  CUMYAYUAX, NPOAGIAMb

YHUBEPCAIbHBIMU

I1P610. oBnameHne yMeHUsSMH pabdOTaTh B TPYIIE C

BBINIOJIHEHUEM  Pa3jM4YHBIX  COLMAJIBHBIX  POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyHIbl,  PalKUOHAIBHO
pacupenenaTb  AEATEIbHOCTb B HECTaHIAPTHBIX

CUTyalusaXx, aJICKBATHO OLICHUBATHL BKJIAJ KaXXJIO0ro H3
YYaCTHHUKOB TpYIIbl B pelIeHHE paccMaTpUBaeMon
pOOJIEMBI;
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meopuecmaso u 600opasicenue, Obimv UHUYUATNUBHBIM,
8.3. OBnaneHue yHUBEPCAJIbHBIMU pETYIATUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTUX JIIOJICH:

MP54. npunumams cebst, NOHUMASL C80U HEOOCMAMKU U
docmouncmea,

MPS55. npunumams momusvbl U apeymeHmvl OpYeux
Jo0ell npu ananuze pe3yibmamos 0esmeabHOCmU,
MP56. npusnasamo ceéoe npaso u npaso Opyeux aroel
Ha OUUOKU,

OK 05 OcymecTBiasaTe yCTHYIO U
MMCbMEHHYI0 KOMMYHHUKALIUIO Ha
rOCyJJapCTBEHHOM A3BIKE
Poccuiickoit @enepanuu ¢ yueTtoMm
0COOEHHOCTEH  COLMAIBHOIO U
KYJIbTYPHOI'O KOHTEKCTa

JIndHOCTHBIE ~ pe3yNbTaThl  OCBOCHUA  y4eOHOU
JUCLUIUIMHBL OTPa)KalOT TOTOBHOCTb M CIIOCOOHOCTH
00y4aromuxcsi pPyKOBOJICTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEHN MO3HULIUEN JINYHOCTH, CUCTEMOM
LEHHOCTHBIX OpPUEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOexaeHui, COOTBETCTBYIOLIUX  TPaJULUOHHBIM
[EHHOCTSIM POCCHUHCKOro OOIIEecTBa, pacHIMpeHue
YKU3HEHHOTO OTIbITa U OIbITA JIEATEIbHOCTH B IIpOLIEcce
peanM3allii OCHOBHBIX HANpPABJICHWM BOCIUTATEIBHOU
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

ACTETUYECKOTO BOCIIUTAHUS:

JIP16. scmemuueckoe omHowieHue K MUpy, 6KI0Yas

acmemuxy — Oblma,  HAYYHO20 U MEXHUYECKO20
meopuecmea, cnopma, mpyoa U 0OWecmeeHHbIX
omuowenuu,

MeranpeameTHble  pe3yJabTaThl OCBOEHHS yueOHOMU

JAUCHUIIIIMHBI OTPAKAKOT:

8.2. OBnanenue YHUBEPCAITbHBIMU
KOMMYHHKATHUBHBIMH JEHCTBUSMU:
a) oOrieHue:

MP26. ocywecmeansims KOMMYHUKAYUU 8O 8CeX chepax
JHCUZHU,
MP28. enadems pasnuuHviMu cnocobamu ooujenus u

[MPy12. OBJIaJICHHE OpraHU3alMOHHBIMU u
ITI03HaBaTCJIIbHBIMU YMCHUAMU CaMOCTOATCIIBHOT'O
npuoOpeTeHrs  HOBBIX ~ 3HAHMH B TIpolecce
BBIIIOJTHECHUA IMPOCKTHBIX u yqe6H0-
UCCIIEZIOBATENbCKUX paboT, yMEHHSAMH paboTaTh B
Ipymnmne C BBIIOJHCHHUEM Pa3IMYHbIX COLMUAJIbHBIX
posiell, TmIaHupoBaTh pabOTy TPYIIIBL, PalMOHAIEHO
pacnupeaciiaTb JACATCIIBHOCTD B HECTAaHAAPTHBIX
CUTYyallUsX, aJ€KBaTHO OLIEHWBATh BKJIAJ KaXJ0ro U3
YYACTHMKOB TPYyNIBl B PEIICHHE pPaccMaTpUBAEMOMN
npoOJIeMbl;
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83aUMOOeUCmBUs;

MP29. apeymenmuposannHo eecmu Ouanoe, ymenv
cMALYaAmMb KOHQIUKMHbIE CUMYayulL;

MP30. pazeepHymo u 102u4HO U3NA2AMb CE0I0 MOUKY
3DEHUs C UCTIOIb30BAHUEM SI3bIKOBLIX CPEOCME,

OK 06 IIposBiasaTh Trpa’kIaHCKO-

HaTPUOTUYECKYIO MO3ULIHIO,
JEMOHCTPUPOBATh OCO3HaHHOE
IIOBEJICHHE Ha OCHOBE
TpaJULIMOHHBIX pOCCUICKUX

IyXOBHO-HPaBCTBEHHBIX
LIECHHOCTEH, B TOM YHCJIE C YYETOM

rapMoOHHU3allun

MCXKHAIIWMOHAJIBHBIX u
MCIKPCIIMTNO3HbIX OTHOMGHHﬁ,
IMPHUMCHATH CTaHOapThI

AHTHKOPPYINIHUOHHOI'O TOBECACHU

JIMdHOCTHBIE  pEe3yNbTaThl  OCBOCHUS  y4eOHOU
JTUCIUIUIMHBL  OTPa)XalOT TOTOBHOCTh M CIIOCOOHOCTH
00y4aromuxcst pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM
BHYTpPEHHEH MO3UIEN JINYHOCTH, CHUCTEMOM
IIEHHOCTHBIX OPWEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX
yOex)AeHHH, COOTBETCTBYIOIIUX  TPAJAUIIUOHHBIM
[IEHHOCTSIM POCCHUKCKOTO OOIIECTBa, pacIIMpEHUE
YKU3HEHHOTO OIIbITa U OIBITA JIEATEIHHOCTH B MPOLIECCe
peai3aliy OCHOBHBIX HAINPABJICHUN BOCIUTATEIbHOU
NESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

rPaKIaHCKOTO BOCIIUTAHMUS:

JIP1. cgopmuposannocms  2pas)cOanckol  no3uyuu
obyuarowe2ocsi Kak aKmueHo20 U OMBemcmEeHHO20
YleHa POCCUticko2o ooujecmaea,

JIP3.  npunamue  mpaouyuoHHbIX  HAYUOHAILHLIX,
obujeuenoseueckux 2YMAHUCUYECKUX u
0eMOKpamu4ecKux yeHHocmel,

JIP5. 2comogHocmb 6ecmu co6MeCmHY0 0esimelbHOCHb
8 UHmMepecax 2paxcoancKo20 oduecmad, y4acmeosams
6  camoynpasieHuu 8  00WeobpazoeamenbHol
Op2aHu3ayuy U 0emcKo-rOHOUECKUX OP2AHUSAYUSX,
JIP6. ymeHnue 63aumooericmeoeams ¢ COYUATbHLIMU
UHCMUMYMamu 8 COOMEemcmeuu ¢ ux QYHKYuamu u
HA3HAYeHUueMm,

JIP7. comogHocmb K 2yManumapHou u 80JI0HMEPCKOU
OdesmenbHOCIU;

MaTPUOTHYECKOTO BOCTIUTAHUSI:

JIPS. cghopmuposannocms poccutickoli 2pasicOaHcKoll

[1P63. B1ageHre OCHOBOIOJIATAOIIUMH (PU3UIECKUMHU
NOHATUSMHU M  BEJIIMYMHAMU, XapaKTEPU3YIOLUMHU
(u3nvecKkue mporecchl (CBA3aHHBIMU ¢ MEXaHUYECKUM
JBUKEHHUEM, B3aMMOJICUCTBUEM TE€J, MEXaHUYECKHUMH
KOoJIeOaHUSIMU U BOJHAMM; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM BEILIECTBA, TEIUIOBBIMU  IPOLECCAMU;
INEKTPUUYECKUM u MarHUTHBIM MIOJISIMH,
3JEKTPUUYECKUM TOKOM, 3JEKTPOMArHUTHBIMU
KOJIeOAHUSIMU U BOJIHAMH; ONTUYECKUMU SIBJICHUSIMU;
KBaHTOBBIMHM  SIBJICHUSIMM, CTPOCHHMEM aromMa H
aTOMHOTO  sJipa, PaJUOAKTHUBHOCTHIO);  BIJaJICHUE
OCHOBOIIOJIAralo MU ACTPOHOMUYECKUMHU
TTOHSATHUSAMH, MO3BOJISIIOIIMMU XapaKTepu30BaTh
IIPOLIECCHI, NPOMUCXONAIIME HA 3BE3[aX, B 3BE3JHBIX
CHUCTEMAaxX, B MEXIaJaKTUYeCKOW cpene; JBHKEHUE
HeOeCHBIX TeJl, IBOJTIOLMIO 3Be3/1 U BeeneHHol;

[TPy1. chopMHupOBaHHOCTH TIOHUMAHUS POJIH (PUUKH B
JKOHOMHUYECKOMW, TEXHOJOIMYECKOW, COLMAIBHON U
3THUYECKON cdepax AedTeIbHOCTU YEJIOBEKa; PO U
MecTa (U3UKH B COBPEMEHHOW HAay4YHON KapTUHE
MHpa;  pOJIM  aCTPOHOMHHM B  MPAKTUUYECKON
JeSATEIbHOCTH 4YeJIOBeKa U JalbHEHIlIeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH;

[MPy13. chopmMupoBaHHOCTb MOTHBALMU K Oymymien
npodecCuoHaATBHON NeSATeTbHOCTH o
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS;
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UOEHMUYHOCIU, NAMPUOMUBMA, YEANCEHUSL K CBOEMY
Hapooy, 4yecmea omeemcmeeHHocmu neped Poounotl,
2opoocmu 3a c6oll Kpau, ceoro Pooumny, ceoii s3vik u
KVIbmypy, npouinoe u Hacmosawee
MHO2OHAYUOHANILHO20 Hapoda Poccuu;

JIP9. yennocmnoe ommuoweHue K 20Cy0apCmeeHHbIM
CUMBONIAM, UCTMOPUYUECKOMY U NPUPOOHOMY HACTeouro,
NAMAMHUKAM, mpaouyusm  Hapooos  Poccuu,
docmudicenuam Poccuu 6 mayke, uckyccmee, cnopme,
MEexXHON02USAX U mpyoe.

OK 07 ConencTBoBaTh
COXPAHEHUIO OKPYKAIOILLEH Cpebl,
pecypcocOepereHuIo, MPUMEHSITh
3HaHUA 00 HM3MCHECHUHM KJIMMAaTa,

TIPUHITUIIBL OEpEIKITMBOTO
MIPOU3BOJICTBA, 3¢ heKTUBHO
JCUCTBOBaTh B  YpPE3BBIUANHBIX
CUTyalluiIXx

JIndHOCTHBIE ~ pe3yNbTaThl  OCBOCHUA  y4eOHOU
JUCLUIUIMHBL OTPa)KalOT TOTOBHOCTb M CIIOCOOHOCTH
00y4aromuxcsi pyKOBOJICTBOBaTHCS CGHOPMUPOBAHHOMN
BHYTPEHHEHN MO3HULIUEN JINYHOCTH, CUCTEMOM
[EHHOCTHBIX OPHEHTAlU{, MO3UTUBHBIX BHYTPEHHHX
yOexaeHui, COOTBETCTBYIOIIUX  TPATUIIMOHHBIM
[EHHOCTSIM POCCHUHCKOro OOIIEecTBa, pacHIMpeHue
YKU3HEHHOTO OTIbITa U OIbITA JIEATEIbHOCTH B IIpOLIEcce
peanu3ald OCHOBHBIX HANpPABICHWI BOCIHUTATEIbHON
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

HKOJIOTUYECKOTO BOCIIUTAHMUSL:

JIP27. cghopmupoeannHocms 3K0I0SUMECKOU KYAbMYPb,
NOHUMAHUe GIUAHUSL COYUANLHO-IKOHOMUYECKUX
npoyeccoé Ha COCMOAHUE NPUPOOHOU U COYUATLHOU
cpeowl, oco3HaHue 27106a1bH020 xapaxkmepa
9KON02UYECKUX npobrem,

JIP28. nnanuposanue u ocyujecmeieHue Oeucmeuti 8

OKpydcawoueti cpede Ha OCHO8e 3HAHUA  yelell
YCmMOoUu4Uue020 pazeumus 4eio6evecmed;
JIP31. pacuiupenue onvima dessmenvHOCMU

9KO0JI02UYECKOU HaNPAGIeHHOCMU,
MeranpeaMeTHbIe  pe3yJIbTaThl
JUCLHUIIIIMHBI OTPAKAKOT:

OCBOEHUSI y4eOHOM

I1P68.  chopMUPOBAaHHOCTb  yYMEHUS  IPUMEHSThH
NOJlyYE€HHbIE 3HAHUA Ui OOBACHEHHUS YCIOBHI
NpoTeKaHus (PU3NYECKUX SBICHUH B MPUPOAE U s
IPUHATUS NPAKTUYECKUX DPEIICHUH B IIOBCEIHEBHOU
KU3HM  Juid  oOecrieueHMss  O€30MacHOCTH  IPH
oOpamieHnu ¢ OBITOBBIMU PUOOPAaMU M TEXHUYECKHUMU
YCTPOHCTBAMHU, COXPAHEHHUS 37I0POBbs M COOJIIOIECHUS
HOPM SKOJOIMYECKOrO IMOBEACHUS B OKpYKarolen
cpeAe; TOHUMaHME HEOOXOJUMOCTH HNPUMEHEHHUs
IOCTHOKEHUN bu3uku u TEXHOJIOTNHU s
panMOHaIBHOIO IPUPOIOIOIB30BAHUS;

[1Py10. chopMupoBaHHOCTH YMEHHUI aHAIU3UPOBATH U
OLICHUBATh HOCIIEACTBHUS OBITOBO u
MIPOU3BOJICTBEHHOM JeSITeNIbHOCTH YeJloBeKa,
CBSI3aHHOU € (PU3UYECKUMH MpOIecCaMH, C MO3UIMN
9KOJIOTMUECKON 0€30MacHOCTH; MPEACTABIEHUH O
palyoOHaIbHOM  IPUPOJONOIB30BAaHUHM, a  TaKKe
pa3yMHOM HCIOJIb30BaHUU JIOCTMDKEHUH HAyKH U
TEXHOJIOTHH JUISL JAJIbHENUIIETO pa3BUTHS
YyeJIOBEYeCKOro 0OIIeCTBa;
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8.1.  OBnageHue  yHUBEpPCAJIbHBIMH  Y4COHBIMU
MO3HABATEIIbHBIMU JICHCTBUSIMU:

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

MPI15. paspabamvlieams nian peuwieHuss npoodiemvl ¢
Vuemom  amanuza  UMeUWUXcs  MAamepuaibHulX U
HeMamepuanbHulX pecypcos;

MPI16. ocywecmenams yeleHanpaeieHHblll  NOUCK
nepeHoca cpedcmé U  Cnocobos  Oeucmeus 8
npogheccuonanvHyo cpeoy;

8.2. OBnanenue
KOMMYHHUKATHBHBIMU JACHCTBUSIMHU:
0) cOBMECTHasl I€SITEIbHOCTD:
MP35. npeonracamo HOBble NpoOeKmMbl, OYeHUBAMDb UdeU
¢ NO3UYUU HOBU3HDL, OPULUHATLHOCMU, NPAKMUYECKOU
3HaUUMOCmu,

8.3. OBnaneHue yHUBEPCAJIbHBIMU PETYIATUBHBIMU
NENCTBUSIMU:

0) CaMOKOHTPOJIb!

MP45. 0asamv OyeHKy HOBbIM CUMYAYUIM, BHOCUMD
KOPPEKMUBbl 8 oesimenbHOCHb, OYeHUus8ambv
coomeemcmaue pe3yibmamos Yesam,;

YHUBEPCAIbHBIMU

OK 08 Wcnonws3zoBaTh cpencTBa

¢usnyeckoil  KyabTypbl  JUId
COXpaHEHUS u YKpeIIeHus
3710pOBbS B nporecce

MpopeCCHOHABHON JCATEIHHOCTH
U TOJJAepKaHUS HEOOXOIUMOr0
YPOBHSA (busnueckon
MOATOTOBJICHHOCTH

MeranpeameTHble  pe3ysbTaThl OCBOECHUSA y4eOHOM
JUCLUTUIMHBI OTPaXKakoT:

8.1.  OpnasgeHue  yHUBEPCAIbHBIMU
MO3HABATEJIbHBIMU AEHCTBUAMMU:

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:
MP14. 0asams oyeHKy HOBLIM CUMYAYUSIM, OYEHUBAMb
npuobpemeHHblil Onbim,

8.3. OBnaneHue yHUBEPCAIBHBIMU DPETYJIATUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTaHU3alMsL:

MP40. oasamb oyenKy HOBbIM CUMYAYUSIM,

MP41. pacwupame pamxu yuebHo2o npeomema HA

y4eOHBIMU

I1PG11. OBJIAJICHHE (chopmupoBaHHOCTH
NPEJCTaBICHNU) TMpaBWIaMU 3aMUCH  (DU3HUECKUX
dbopmyn penbepHO-TOYEHHONW CHUCTEMBl 0003HAUYCHUIA
JI. bpaiing (a1 cmenblx M cIAOOBUISIIMX
o0ydJaronmxcsi);
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OCHOB€ IUYHBIX NPEONOYMeHUl;

MP42. oerame oco3nanHblli 86100, ApeyMEeHMUPOBANb
e20, bpamv 0MeemcmeeHHOCMb 3a peuleHue;

MP43. oyenusams npuodbpemeHHblil ONbin,

OK 09 IMons3oBaThCH
npodeccnoHaTBEHOMI
JTOKyMEHTaIuen Ha

rocyJapCTBEHHOM U MHOCTPAHHOM
S3BIKAX.

MetanpeameTHble  pe3yJibTaTbl OCBOEHHUS y4eOHOMN
JUCHUIITUHBI OTPaXKAIOT:

8.1.  OBnageHue  yHHUBEPCAIbHBIMU
MMO3HABATEJIbHBIMU JICHCTBUSIMHU:

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
MP7. erademsv Hasvikamu y4eOHO-UCCIe008AMENbCKOU
U NPOEKMHOU O0essmeNbHOCU, HABLIKAMU DPA3PeUleHUs]

y4eOHBIMU

npobnem,

MPS. cnocobrHocm u 20MOBHOCHIb K
CAMOCMOAMENbHOMY — NOUCKY — MEMO008  peuleHust
NPAKmMu4eckux  3a0ay,  NPUMEHEHUO  PAa3TUYHbIX

Memo0o8 NO3HAHUSL,

MP9. ognadenue suoamu desmenrbHOCMU NO NOJIYYEHUIO
HOB020 3HAHUSA, €20 UHmepnpemayuu, npeoopaz08aHuIo
U NPUMEHEHUIO 8 PA3TUYHBIX VUEeOHbIX CUMYayusx, 6
moM uucie npu Cco30aHul y4eOHbIX U COYUANbHBIX

nPOeKmos;
MPI10. ¢opmuposanue HayuHo2co muna MblUIeHUS,
enaoenue  HAYYHOU  MEPMUHONO2UEH,  KIIOUesbiMU

NOHAMUAMU U Memoda/wu;

[TPy8. chopMupOBaHHOCTH MPEICTABICHUA O METOJIAX
MOJYyYEHUs] HAyYHBIX ACTPOHOMUYECKHUX 3HAHMIA;
BJIQJICHUE YMEHUSIMH CaMOCTOSITEIIEHO
dbopMynupoBaTh IIeNlb  HCCIEAOBaHUS  (IIPOEKTA),
BBIIBUTaTh ~ TUIIOT€3bl ~ HA  OCHOBE  3HAHUSA
OCHOBOITOJIATAIONINX (PU3MUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, TMPOBEPATh UX  OAKCIEPUMEHTAJIbHBIMU
CpeICTBAaMU; TUTAHUPOBATh W MPOBOJIUTH (PUINICCKUE
JKCIIEPUMEHTHI,  ONHCHIBAaTH U AHAIM3UPOBATH
MOJIYYCHHYI0  TIPH  BBIMOJHEHHWHM  OKCIEPUMEHTA
uH(pOpMaIIHIO, OTIpeeIsATh JIOCTOBEPHOCTh
HOJIy4YEHHOTO Pe3yJIbTaTa;

17




[IK 2.3 KonTposupoBarh mpaBuiia
BHYTPEHHETO TPYZOBOI'O
pacrnopsiika, TpeOOBaHUN OXpaHbI
Tpyza, IIPOMBILICHHOU u
MOKapHOU O€30MacHOCTH.

MetanpeameTHble  pe3yJbTaThl OCBOEHHUS y4eOHOMN
JTUCHUILTUHBI OTPaXKAIOT:

8.1.  OBnageHue  yHHUBEPCAIbHBIMU
MMO3HABATEJIbHBIMU JICHCTBUSIMU:

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
MP14. 0asams oyenKy HOBbIM CUMYAYUSIM, OYEHUBAMD
npuobpemeHHblil Onblm,

8.3. OBnaneHue yHUBEPCAJIbHBIMU pETYIATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTaHHU3aIUs:

MP40. 0asams oyeHKy HOBbLM CUMYAYUAM,

MP42. oerame 0co3nanHblll 86100, APSYMEHMUPOBAND
e20, bpamv 0MeemcmeeHHOCMb 34 peuleHue;

MP43. oyenusams npuodbpemeHHblil ONbINL,

y4eOHBIMU

[IP68. chopMHUPOBAaHHOCTH YMEHHSI  TPHUMEHSITh
MOJlyYeHHbIE 3HAaHUS [UIA OOBSICHEHUS YCIOBHM
NpOTEeKaHUs (PU3MYECKUX SABJICHUH B MPUPOJAE U Ui
IIPUHATHAS IPAKTUYECKUX PELICHUH B IIOBCEAHEBHOU
KM3HM Ui oOecrieueHMss  O€30MacHOCTH  IIpH
oOpamieHnu ¢ OBITOBBIMU PUOOPAMHU M TEXHUYECKUMU
YCTPONCTBAMHU, COXPAHEHHUS 370POBbs M COOIIOIEHUS
HOPM 3KOJIOTMYECKOIO IIOBEACHUS B OKpYKarolen
cpeae; IIOHUMaHME HEOOXOOUMOCTH HPUMEHEHHUs
IOCTHOKEHUN busuku " TEXHOJIOTUH s
paLMOHaIbHOIO IPUPOIOIOIB30BAHUS;

IIPy5. cdopmMupOBaHHOCTH YMEHUH  MPHUMEHSTH
3aKOHBl KJIACCUUECKOM MEXaHUKH, MOJIEKYJIIPHOU
GU3MKH W TEPMOJMHAMUKH, DIEKTPOAWHAMHKH,
KBaHTOBOM (M3MKM JUId aHaluM3a M OOBACHEHUS
SIBJIGHUH MHUKpPOMHpa, MaKpoMHpa M Meramupa,

pasnuyaTh yCIOBUS (rpaHuILBI, 00JacTh)
MPUMEHUMOCTH  (PU3MUYECKMX 3aKOHOB, TOHHUMATh
BceoOlMi XxapakTep (yHIaMEHTAJIbHBIX 3aKOHOB

(38.KOH COXPAaHCHUA MEXaHUYEeCKOH OHEpPTHUHU, 3aKOH
COXpPAaHCHUS NMITYJIbCA, 3aKOH BCCMUPHOT'O TATOTCHUA,
HepBHﬁ 3aKOH TEPpMOJUHAMUKH, 3dKOH COXPAHCHUA
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[IK 3.3 BbINOAHATH NPOBEPKY U
HaIAJIKy 3JIEKTPOOOOPYIOBAHHS HA
00BEKTaxX dJIEKTPOCHAOKCHHUS B
MPOMBIIIJICHHOM U TPaKIAHCKOM
CTPOUTENILCTBE, B TOM YHCIE C
pPa3IUYHBIMU  BUJAMH  PEICHHBIX
3aIuT.

UIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMsI YHEPIUM)
U OIPAaHUYEHHOCTH HCIIOJIB30BAHUS YACTHBIX 3aKOHOB;
aHAJIM3UpPOBaTh (PU3MUYECKHE IPOLECChl, HCHONb3Ys
OCHOBHBIE IIOJIOKE€HHUs, 3aKOHbI M 3aKOHOMEPHOCTH:
OTHOCHUTEIIBHOCTD MEXAHUYECKOT O JBUKCHUSI,
(opMysIBl KHHEMAaTHKH PaBHOYCKOPEHHOTO JBIIKEHHUS,
npeoOpasoBanust  lanmnes  ans  CKOPOCTH U
repeMenieHus, TpU 3akoHa HplooTOHa, DpUHIUI
OTHOCUTENIBHOCTH  ['amuies, 3aKkOH  BCEMHPHOIO
TATOTEHMUS, 3aKOHBl COXPAaHEHUs HUMIIyJbca W
MEXaHUYECKOM SHEpruu, CBsi3b pabOThl CHJIBI C
U3MEHEHUEM  MEXaHWYECKOW  DHEpPruH,  YCIOBHUSA
paBHOBECHs  TBEpAOrOo  Teja; CBA3b  JABJICHUSA
UJCAIBHOTO ra3a co CpeHel KMHETHYECKOW dHEpPrueu
TEIUIOBOTO JIBUYKEHUS U KOHLIEHTPALMEN €ro MOJIEKYJI,
CBA3b  TEMIEPATypbl  BEUIECTBA CO  CPEIHEH
KMHETUYECKOW DHEPIrUed €ro 4acTHll, CBS3b aBICHUS
WJICATBHOTO ra3a C KOHLEHTpaluued MOJEKYJI U €ro
TEeMIIepaTypoH, ypaBHeHHe Menneneesa-KianeiipoHa,
NEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHHS
SHEPIMM B TEIUIOBBIX IPOIECCaX; 3aKOH COXPAHECHMS
JIIEKTPUYECKOTO 3apsana, 3aKOH Kyiona,
MIOTEHIIMAIBHOCTb 3JIEKTPOCTATHYECKOTO oI,
OPUHIUI  CYNEPHO3ULUU  DIEKTPUYECKUX  IIOJIEH,
3akoHa Kynona; 3akonbl OMa Juisl yyacTKa LIeTy U JJs
3aMKHYTOM DJIEKTPUYECKOW Lenu, 3aKoH JIxoyis-
Jlenna, 3aKOH 3JI€EKTPOMarHUTHOW MHIYKIUH, IPABUIIO
Jlenua, MIOCTYJIAThI CIeLUaJIbHON TEOPUHU
OTHOCUTEIIBHOCTH OWHIITENHA, yYpaBHEHUE
OiHmreitna 11 ¢poroaddexra, mepBbii U BTOpOH
MOCTyJaTel  bopa, NpUHLOUII  HEONPENEIECHHOCTH
I'eiizenOepra, 3aKOH COXpaHEHHs 3apsia, MaccoBOTO
YuCla W DHEPruM B SJIEPHBIX pEAKIMsIX, 3aKOH
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paauoaKTUBHOI'O pacriaaa,
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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
MOJITOTOBKH

O0beM 00pa3oBaTeNIbHOM MPOTrpaMMbl yueOHOH 240 38
JICITUTIAHBI
BT. 4..
OcHoOBHOE co/lep:KaHue 135 0
TEeOopeTUIecKoe o0yueHue 65 0
MPAKTUICCKHUE 3aHITHS 50 0
1abopaTOpPHBIE 3aHITHUS 20 0
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 87 38
(coagep:kaHue MPUKJIATHOTO MOXYJIA)
TEOpeTUIeCKoe 00yueHue 35 0
MPAKTUYECKHUE 3aHITUS 12 0
1abopaTOpPHBIE 3aHITHUS 40 38

18 0

MPOMEKYTOYHASA aTTECTAlUA

[TpomesxyTouHas arTecTauus ouggepenyuposanmviil 3a4em u dK3ameH
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3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

HaunmenoBanue
pa3aesioB U TeEM

Copepxanue yueOHOro marepuana u GopmMbl
OPraHM3aLNH /IeSITeJIbHOCTH 00y4aloluXcst

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

Kona IIK,
OK

Kon ITP, JIP, MP

1

2

3

PA3ZJIEJI 1. PU3UKA U

METOAbI HAYYHOI'O IIO3HAHUA

4/0

Temal.l. dusuka n

Conep:kanue

4/0

METOAbI HAYYHOI'O
MMO3HAHUHA

dusuka - QyHgamMeHTaIbHAS HayKa O MPHUPOJE.
Hayunblli MeTOJ MO3HaHUS U METOJbl HUCCIEHOBaHUS
(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 TaTYNKOBBIE CUCTEMBI).

[TorpemnocTy U3MepeHUd PU3NYECKUX BETUYUH
(aOcomoTHAs U OTHOCHUTEJIbHAS).

MonenupoBanue  (QuU3MUECKUX  SIBICHUH WU
IpoIeccoB (MaTepuanbHas TOUKa, aOCONIOTHO 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

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE

2/0

[Torpemuocty u3MepeHMH (PU3MUECKUX  BEITUYUH
(abcomotHass u  orHocutenbHas). [lorpemmHocT.

2/0

TIP61, [pyl, [pyl3, JIP 25
JIP26, MP11, MP 38, MP 39
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Tounocts  pacueroB.  OkpyrjieHME  4YHCET 110
HeoOxoaumol TouHocTH. llepeBoa eauHuil B cucreme
CH.

PA3JIEJ 2 MEXAHUKA

40/6

Tema 2.1 Knnemaruka

Conep:kanue

12/0

Mexannueckoe aBukeHHE. OTHOCUTEIBHOCTD
MEXaHMYECKOTro BMKeHus. Cucrema oTcuera.

IIpsimast 1 oOpaTHas 3a1a4ll MEXAHUKH.

Pannyc-BekTOop  MarepuanbHOM  TOYKH, €TI0
IIPOEKIIMY HA OCU CUCTEMBI KOOpAHHAT. Tpaexropus.

[lepemenienue, ckopocTb (CpeaHsisi CKOPOCTb,
MI'HOBEHHAasi CKOPOCTb) M YCKOpPEHHE MaTepHaibHON
TOYKHM, HUX TMPOEKIUM HAa OCH CHUCTEMBbl KOOpPJIMHAT.
CrnoxeHue nepeMeIeHUN U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE IBMKEHHE. 3aBUCUMOCTh KOOpJAUHAT,
CKOPOCTH, YCKOPEHHS U IIyTU MAaT€pHaIbHON TOUKH OT
BPEMEHH U UX IpaduKu.

CBoOoaHoe maaeHHE. YCKOpEHHE CBOOOJIHOTO
najzeHus. J[BrkeHue tena, OpOLIEHHOro MOJ YIJIOM K
TOPU30HTY. 3aBHCHUMOCTb KOOpPAMHAT, CKOPOCTH U
YCKOpPEHUsl MaTepHallbHON TOYKM OT BPEMEHU U HUX
rpaduxmu.

KpuBonnnueiinoe JBUJKCHUE. [BrxeHne
MaTepUaibHOW TOYKUM IO OKPY)KHOCTH. YTJOBas WU
JIuHeHas ckopocTh. llepuon u vacrora oGpaieHUs.
LlenTpocTpemMuTenbHoe (HOpMalbHOE), KacaTeabHOoe
(TaHTeHIMATILHOE) u MIOJIHOE YCKOpEHHUE
MaTepUaIbHON TOUYKH.

4/0

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

[1P61, TTIP62, I1P63, I1PG4,
I1P65, IIP6Y, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPy5, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpojeccnonabHO-OpHEHTHPYIOLIEE COAEPKAHNE

2/0
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[Ipoekiuu BEKTOPHBIX BEJIWYWH. VI3MepuTenbpHBIC 2/0 OK 01, [1P61, IIP62, TIPG3, I1P64
pUOOPHI, ONPEACINISIONINE JUIMHY, TUAMETP W3ACIUi, OK 02, [1P65, I1PGY, IIPyl, IIPy2
CKOpocTh BpamieHus. llena neneHust nmpudopa, mpeaen OK 03, [Ipy3, Ilpy4, IIPyS, IIPyll
W3MEpPEHHUs, TOYHOCTb HU3MepeHuil. TexHuueckue OK 06 [Py13, JIP25, MP4, MP6
yCTpOiicTBa u TEXHOJIOTHYECKHE MIPOLECCHI: IIK 2.3, IIK | JIP32, MP21, MP23, MP46
CIUIOMETD, IBIDKEHUE CHapsI/IOB, LIETIHBIE, 3.3 JIP14, JIP13, JIP12
IIeCTepEeHYAThIe U PEMEHHBIC Nepeayd, CKOPOCTHBIC
JTUQTHL.
B TOM umncie nNpakTHYeCKHMX H JIa0OPATOPHBIX 6/0
3aHATHI
[Ipaktuueckoe 3anstue Nel. Pemenue 3amau 1o 2/0 OK 01, OK | ITPys5, [Ipy9, [TPy13
KMHEMATHKE. Y paBHEHUSI IBUKCHUS 02, OK 03, | [1P62,ITPG6, I1P67, JIP1
OK 09, OK | MP1, MP3, MPI15, MPI12
06 MP13, MP17, MP19, MP 20
MP45, MP42, MP 43, MP8
MP10
[Ipaktuueckoe 3ansitue Ne2. Pemenue 3amau Ha 2/0 OK 01, OK | ITPy5, TIlpy9, IIP62, IIP66
[apaMeTpbl BpaIllaTeIbHOTO JBUKECHUS 02, OK 03, | [IP67, MP1, MP3, MPS8
OK 09 MP15, MP12, MP13, MP17
MP19, MP 20, MP45, MP42
MP 43, MP8, MP10
JlaboparopHoe 3ansTre Nel. Onpenenenue MIOTHOCTH 2/0 OK 01, OK | I1TP62, TIIP66, IIPGS, IIPyl
Tena pa3IudHoi GopMBI 02, OK 05, | ITPyl13, IIPy3, IIPyS, Ilpy7
OK 06, OK | ITPy8, [1Py10, ITPyl12
07, OK 04 | IIP610, [Ipy2, TIPyl2
OK 09, I[1P610, MP3, MP5, MPI15

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

Tema 2.2 JInunamuka

Conep:xanue

12/2

Ilepebit  3akoH  Herorona. MuepumanbHbie
CUCTeMbl  oTcueTa. lIpMHOMII  OTHOCHUTENIBHOCTH
lNanunes.  HeuHepuumanbHble  CHCTEMBI  OTCUETa
(onpenenenue, mnpumepsl). Macca Tena. Cua.
ITpunnun cynepnosunuu cui. Bropon 3akon HerotoHa
I MartepualibHOW Touku. Tperuid 3akoH HproToHa
JUIsl  MaTepUaIbHBIX TOYEK. 3aKOH BCEMHPHOIO
TATOTEHUS. OKBUBAJICHTHOCTb TI'PAaBUTALMOHHOM U
uHepTHOM Maccel. Cuna  TsKecTH.  3aBUCUMOCTD
YCKOpPEHHs CBOOOJHOIO MaJeHHUs OT BBICOTHI HAajJ
MOBEPXHOCTBIO IUIAHETHI M OT Treorpaduveckoi
HMIUPOTHL. J[BUXKEHHE HEOECHBIX TEI U MX CILyTHHUKOB.
3akonbl Kemnepa. IlepBas kocmuueckass CKOpPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tena,
nBukynierocs ¢ yckopenuem. Cuna tpenus. Cyxoe
TpeHue. Cuila TpeHHUs CKOJIBKEHUS M CHJla TPEHUS
nokosi. Koadgdunuent tpenus. Cuiia CONpOTUBICHUS
OpyU /IBUKEHWU Tela B JKUJIKOCTH WIIM Tase, ee
3aBUCHUMOCTB OT CKOPOCTH OTHOCUTEIBLHOTO JIBUYKEHHUSI.
HaBnenne. I'mapocrarnueckoe  nasneHue. Cuna
Apxumena.

2/0

OK 01,
OK 02, OK
03, OK 06

K 3.3

I1P61, I1P62, T1PG3, I1P64,
I1P65, IIPG9, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpodeccnonabHO-OpHEHTHPYIOLIEE COAEPKAHNE

2/0

[Tnactuueckue  nedopmaruu.  AOComOTHas U
OTHOCHTEIIbHAs nedopMarusi. Mexanndeckoe
Hanpsbkenue. Monyns FOura. Bunsr nedopmaruii.

OK 01,
OK 02, OK
03, OK 06

K 3.3

I1P61, I1P62, T1P63, ITP64,
[1PGS, IIP6Y, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12
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B TOoM uymcie npakTHYecKHX M JIa00PATOPHBIX
3aHATHI

8/2

[IpakTnueckoe 3anarue Ne3. Pemenue 3agad mo teme 2/0 OK 01, OK | [TPyS5, Ilpy9, IIP62,ITPG6,
«Buget cun B Mexanuke. Cuna TpeHUS [OKOS, 02, OK 03, | ITP67, MP1, MP3, MPI15,
CKOJIb)KCHUSI, KAUCHUs1, BPALLICHUS» OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
JlabopatopHoe 3aHATHE Ne 2 Nzyuenue 212 OK 01, ITPy5, Tlpy9, IIP62,I1PG6,
BBITAJIKMBAIOIIEH CHIIBI (CHIIBI ApXHMe/a) OK 02, |IIP67, MPI, MP3, MPI5,
OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP§, MP10
Jlaboparopuoe 3amsitme Ne 3 HccnemoBanue 2/0 OK 01, [TPy5, IIpy9, IIP62,ITPG6,
3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tema OK 02, [1P67, MP1, MP3, MPI15,
OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP§, MP10
Jlaboparopunoe 3anstue Ne 4 «Omnpenenenne KII/] 2/0 OK 01, [1Py5, Ilpy9, IIP62,ITPG6,
HAKJIOHHOH INIOCKOCTH OK 02, I[1P67, MPI1, MP3, MPI5,
OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP8, MP10
Tema 2.3 3akonbl Conep:xanue 10/2
coXpaHeHMs B
MeXaHUKe Nmrymse MaTepuaIbHON TOYKH, CHCTEMBI 2/0 OK 01, I1Po1, I1P62, IIPG3, IIPO4,
MaTepualbHbIX TOuek. LleHTp Macc  cuctemsl OK 02, I1P65, TIP68, I1PG9, IIPyl,
MaTepHalbHBIX TOYEK. Teopema O ABMIKEHUU LIEHTpa OK 03, [1Py2, Ilpy3, Ilpy4, IIPyS,
Macc. IMIynbC Cuibl 1 K3MEHEHHUE UMITYJIbCA TEJNA. OK 06, [1Pyl1, JIP25, MP4, MP6,
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3aKOH COXpaHEHUs uMMyJbca. PeakTuBHOE
JIBHKeHME. MOMEHT MMITYJIbCa MATEPHAIBLHON TOYKH.
[IpencraBnenre 0 COXpaHEHMHM MOMEHTA UMITyJIbCa B
HEHTpaIbHBIX ToNsiX. PaboTa cuiibl Ha ManoM U Ha
KOHEYHOM NEpEMEIICHUH. ['paduueckoe
MpEJCTaBICHHE paOOThl CHIbL. MOIIHOCTh CHIIBL
Kunernueckass  3Hepruss  MaTepUATIbHOM  TOYKH.
Teopema 00 W3MEHEHMHM KHUHETUYECKOW JHEPIHH
MaTepuatbHOU TOYKH. [ToTreHuumanbHbIe u
HEMoTeHIMalbHble Ccuibl. [loTeHUManbHAsT SHEPTHUA.
[ToreHuuanpHas PHEpPrusi ynpyro aeGopMUpOBaHHOM
npykunbl.  [loTeHuuaneHas  SHeprust Tela B
OJIHOPOJIHOM TpaBUTALIMOHHOM Tmosie. [loTeHuumanbHas
SHEprus Tejla B TPABUTALMOHHOM II0JIE OJHOPOIAHOTO
niapa (BHyTpM M BHE miapa). BTopas kocmuueckas
CKopocThb. TpeThs KocMmHueckasi CKOpocTb. CBs3b
paboThl HEMOTEHUHUANbHBIX CHJI C HW3MEHEHUEM
MEXaHUYECKOM DHEPruu  CHUCTEMBbI  Tel.  3aKOH
COXpPAaHEHUS MEXAHMYECKOW »HSHEepruu. Ynpyrue u
HEYIIPYTHE CTOJKHOBEHMUSI.

OK 07

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

B TOM 4mciae NpaKTHYeCKHMX H JIA00PATOPHBIX 8/2

3aHATHI

[IpakTuueckoe 3anstre Ne4. 3aKOoHBI COXpaHEHUs B 2/0 OK 01, [TPyS5, Tlpy9, I1P62,I1PG6,

MEXaHHUKE U UX MPUMEHEHUE. OK 02, I[1P67, MP1, MP3, MP15,
OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP

43, MP8, MP10

IIpaktnueckoe 3anstue NoS5. Pemenue 3agau Ha 4/0 OK 01, [TPyS5, Tlpy9, [TP62,I1PG6,

dbopmyiel paboThl cuil. PaboTa u MOITHOCTE. DHEprusl, OK 02, I[1P67, MP1, MP3, MP15,

€€ BHUJIbl. 3aKOH COXPAHEHHS SHEPTUHU OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
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43, MP8, MP10

2/2 OK 01 [1P62, TIIP66, IIPGS, IIPy3
Jlabopatopnoe 3amsitue Ne 5 «IIpoBepka 3akoHa OK 02, [Ipy7, 11Py8, I1Py10, I1Pyl2
COXpaHEHHsSI MEXAHUYECKOW SHEpPruu IpU JBUKECHUU OK 05, I1P610, [Ipy2, IIPyl2
TeJa MoJ JCHCTBUEM CUJI TSIKECTH U YIIPYTOCTH. OK 07, 11P610, MP3, MP5, MPI5
OK 04 MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP54, MP55
MP 56, MP 43, JIP34, JIP32,
Tema 2.4 CtaTuka u Conep:xaHue 6/2
THAPOCTATHKA AGcomotHo TBepaoe Teno. llocrymarenbHoe U 2/0 OK 01, [1P61, ITP62, I1PG3, IIPG4,
BpalllaTE€JIbHOE JABWKEHUE TBEPAOro Tena. MOMEHT OK 02, [1P6S, I1P6Y, IIPyl, IIPy2,
CWJIbl OTHOCUTEIIBHO OCH BpaiieHus. llmeuo cuisbl. OK 03, [Ipy3, Ilpy4, I1PyS, 11Pyl]1,
CroxeHue Ccujl, TPUIOKEHHBIX K TBEPIOMY TeIy. OK 06, JIP25, MP4, MP6, JIP32,
[lenTp TsKECTH TEna. YCIOBHUS paBHOBECHS TBEPIIOTO OK 07 MP21, MP23, MP46, JIP14,
Tena. YCTOWYMBOE, HEYCTOMUYMBOE, Oe3pa3anyHoe JIP13, JIP12
paBHOBECHE.
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COIEeP:KAHUE 2/0
JaBnenue >KuakocTed M Ta3oB. [uapocratuueckoe 2/0 OK 01, I1P61, ITP62, IIPG3, IIPG4,
napiieHue. EnuHunbl n3amepenust nasinenus. [IpuGopsl OK 02, I1P65, I1P6Y, ITPyl, IIPy2,
JUIsl U3MEpEHUs JaBJIeHUs. YpaBHeHHEe bepHymm mis OK 03, [Ipy3, Ilpy4, I1PyS5, I1Pyll,
WACaJIbHOM  JKMIKOCTHM KaK  CIEACTBHE  3aKOHa OK 06 [IPy13, JIP25, MP4, MP6,
COXPAHEHUSI MEXaHUYECKON SHEPTHH. IIK 2.3, IIK | JIP32, MP21, MP23, MP46,
3.3 JIP14, JIP13, JIP12
B TOM 4mciae npakTHYeCKHMX H J1a0OpaTOPHBIX 212
3aHATHI
JlaGopaTtopnoe 3ansitme Ne 6 lV3ydenuwe ycioBus 2/2
paBHOBECHS pblUara
PA3JIEJI 3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJAWMHAMHUKA 55/10
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Tema 3.1 OcHoOBBI
MOJIEKYJISIPHO-
KUHEeTHYeCKO Teopuu

Conep:xkaHue 12/4

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- 4/0 OK 01, I1P61, I1P62, I1P63, I1P64,
kuHeTndeckorn  Teopun  (MKT), wux  ombiTHOE OK 02, I1P65, 11P66, I1PGY, ITPyl,
obocnoBanue. [luddysusa. bpoyHOBckoe IBHKEHHE. OK 03, [1Py2, Ilpy3, Ilpy4, IIPysS5,
XapakTtep JBH)KEHUS M B3aUMOJICUCTBUS YaCTHIL OK 06 [TPyl11, [TPy13, JIP25, MP4,

BellecTBa. MoJenn CTpOEHHs Ta30oB, JKUIAKOCTEH H
TBEPABIX Tel U OOBICHEHHUE CBOWMCTB BEIIECTBA Ha
OCHOBE 3THX MoJenerd. Macca U pasMepbl MOJIEKYI
(aromoB).  KomumuectBo  BemiectBa. IlocrosinHas
ABorazpo.

TennoBoe paBHOBecue. TemmepaTypa u CIIOCOOBI
ee usMmepenus. [llkana remneparyp Llenscust.

Mopnens wuIeanbHOrO Ta3a B MOJEKYISIPHO-
KMHETUYECKOW TEOpUHU: YaCTUIbl Tra3a JBHXYTCS
XA0TUYECKHU U HE B3aUMOJCHCTBYIOT JPYT C APYTOM.

l'azoBble 3akoHBI. YpaBHeHHME MeHpaeneeBa-
Knaneiipona. AbGcomtoTHas Temneparypa  (mikaia
TEMIEPATyp KenbBuna). 3aKoH JanpToHa.
M3ompoueccsl B HACAIBHOM TIa3e C IMOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mpencraBieHue
U30IPOLIECCOB: U30TEpPMa, U30X0pa, U300apa.

CBs3b MEXJy  JaBICHUEM u cpeaHen
KMHETUYECKOW dHEpruei NoCTyNaTeabHOro TEMJI0BOIO
JIBUKEHUS MOJIEKYJl UJEaNbHOr0 ra3a (OCHOBHOE
YPaBHEHHE  MOJEKYJIPHO-KMHETHUUECKOM  TEOpUU
UJICATHHOTO Ta3a).

Cas3p a0COJIOTHOM TEMIIEPATYPHI
TEPMOANHAMHYECKOMN CUCTEMBI co cpenHei
KMHETUYECKOW dHEpruei NocTynaTreabHOro TEMJI0BOIO
JIBUKEHMSI €€ YaCTHIL.

MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
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B TOoM uymciie npakTHYeCKHX M J1a00PATOPHBIX
3aHATHI

8/4

[Ipaktuueckoe 3anarue Ne6. Pemenue 3amad no teme 4/0 OK 01, OK | ITPyS5, IIpy9, ITPy13,
«OcHoBel MKT. VYpaBHEeHUHE COCTOSHUS HJI€aTHLHOTO 02, OK 03, | [1P62,11P66, I1P67, JIPI,
rasa» OK %% OK' | MP1, MP3, MP15, MP12,
1K 2.3, TIK MP13, MP17, MP19, MP 20,
33 MP45, MP42, MP 43, MPS,
MP10
JlaGopaTtopnoe 3anstue Ne 7. «MccnenoBaHue 212 OK 01, OK | I1P62, ITP66, ITPGS, I1Pyl1,
M30TEPMHUYECKOTO MPOLIECCA» 02, OK 05, | [TPy13, ITPy3, I1Py5, [Ipy7,
OK 06, OK | ITPy8, I1Py10, ITPy12,
07, OK 04 |I1P610, IIpy2, I[1Pyl2,
OK 09, [1P610, MP3, MP5, MP15,
[IK 2.3, TIK | MP23, JIP26, , MP28, MP31,
3.3 MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32
Jlaboparopuoe 3ausitue Ne 8. «MccnenoBanue 212 OK 01, OK
M30XOPHOTO IPOLECCa» 02, OK 05, | [TP62, TTPG6, ITP6S, T1Py1,
OK 06, OK | [TPyl13, ITPy3, IIPyS, Ilpy7,
07, OK 04 | IIPy8, IIPyl10, ITPy12,
OK 09, I1P610, Ilpy2, ITPy12,
[IK 2.3, TIK | [TP610, MP3, MP5, MP15,
3.3 MP23, JIP26, , MP28, MP31,

MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
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JIP32

Tema 3.2 OcHOBBI
TEePMOJIHMHAMUKH.
TenmoBble MALIUHBI.

Conep:xanue 15/0

Tepmomunamuueckass (T/]) cucrema. 3amanue 6/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
BHEIIHUX YCIIOBUH JJIsl TEPMOJUHAMUYECKON CUCTEMBI. OK 02, I1P65, T1P66, IIPG9, ITPyl
Buemnue u BHyTpeHHue mnapameTpsl. Ilapamerpsl OK 03, [1Py2, Ilpy3, Ilpy4, IIPy5
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEHHE 3HAUYCHUS OK 06 [IPyl1, ITPy13, JIP25, MP4

BEJIMYMH,  ONMCHIBAIOIIMX €€  COCTOSHME  Ha
MHUKPOCKOIIMYECKOM YPOBHE.

Hynesoe HA4aJIo TEPMOJUHAMUKHU.
CamMonpou3sBojbHasl pejlakcalus TePMOJANHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopens uaeanbHOro rasa B TEPMOAUHAMHUKE -
CUCTEMAa  ypaBHEHMW: ypaBHeHHe MeHneneesa-
Kianielipona u BbIpakKeHHUE JJIsI BHYTPEHHEW SHEPTHH.
VYcnoBus NPUMEHMMOCTH  3TOM  MOJENH: HU3Kas
KOHIIGHTpalMsl  4YacTWll, BBICOKME TEMIIEPATYPBI.
Bripaxkenue i1 BHYTpEHHEW DHEPIMM OJHOATOMHOIO
WJEAIBHOTO rasa.

KBa3ucratnueckne u HECTATUYECKUE TPOLIECCHI.

OneMeHTapHass pabora B  TEpPMOJIUHAMUKE.
Beruucnenune pabotsl mo rpaduky mporecca Ha pV-
JMarpaMme.

Tennonepegaya  kak  cmoco0  U3MEHEHHUs
BHYTPEHHEN DJHEPrUM TEPMOJMHAMHYECKON CHCTEMBI
0e3 COBEPIIEHHUS paboTHI. Konsekuus,
TEIJIONPOBOJHOCTb, U3JIy4CHHUE.

KonnuectBo Ttenmnorel. TeminoeMKoCTh — Tena.
VaenpHass M MOJIsApHAs TEIUNIOEMKOCTH  BEILECTBA.
VYpaBHenue Maiiepa. VYienbHas TeIUIOTa CrOpaHUs
TorMBa.  Pacder  KoinMyecTBa  TEIUIOTHI  NpPH

MP6, MP13, MP17, MPI8
MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13
JIP12
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teronepenaye. [lonstue 06 agnabaTHOM Tporiecce.

IlepBbIl 3aKOH TEPMOAMHAMHUKU. BHYyTpeHHs
sHeprus. KosmdecTBo TemnoTsl U paboTa Kak Mephl
WU3MEHEHUS BHYTPEHHEN YHEPTUH TEPMOAMHAMUYECKON
CUCTEMBI.

Bropoit 3aKOH TEPMOIUHAMUKHU JUTS
PaBHOBECHBIX IIPOLIECCOB: yepes 3aJJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMHYECKOMN

CHUCTEMBl  TIPOXOAWT  €AWMHCTBEHHas  ajauadara.
AOcoutoTHas TeMIiepaTypa.

Bropoit 3aKOH TEPMOJUHAMUKHU TS
HEpPaBHOBECHBIX TIPOIIECCOB: HEBO3MOXKHO MeEpeaTh
TEIUIOTY OT 0oJiee XOJOJHOTO Tela K Oojee HarpeToMy
0e3 kommencauun (Knaysmyc). HeoOpatumocTs
MIPUPOJAHBIX MPOIECCOB.

[Tpuniuner gedctBus TertoBbix MamuH. KITJI.
MakcumanibHoe 3Hadenue KIIJ. I[luxkn Kapso.
DOKOJOTHYECKHUE aCIEeKThl HCIIOJIb30BAaHUS TEIUIOBBIX
nsurateneil. TemmoBoe 3arpsA3HEHUE OKpYXKaroIIen
Cpeibl.

IIpodeccnoHaATBHO-0PHEHTHPOBAHHOE COACPKAHUE

5/0

TexHuueckue  yCTpOWCTBA M TEXHOJOTMYECKHUE
MIPOIIECCHI: XOJIOUIBHUK, KOHAUIIMOHED, TU3ETbHBIN 1
KapOIOpaTOpHBIN  ABUTATeNH, TMapoBas TypOHUHa,
MOJIYYCHUE CBEPXHU3KUX TEMIEparyp, yTHIA3AIus
"TerIoBbIX" OTXOJ0B, KOMIIPECCOPHBIE, XOJIOIUIbHBIE
YCTAaHOBKH, YCTAHOBKH CHCTEM KOHIMIIMOHMPOBAHUS
BO3/yXa, TEIUIOBble HAacochl. (OCHOBHBIE TMOHSTHS
TEIIOTEXHUKH.

5/0

OK 01,
OK 02, OK
03, OK 06
IIK 2.3, TIK
3.3

I1P61, TIPG2, ITP63, I1P64,
I1P65, IIP66, IIPGY, IIPyl
[IPy2, Ilpy3, Ilpy4, IIPy5
I1Pyl1, IIPy13, JIP25, MP4
MP6, MP13, MP17, MPI8
MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13
JIP12

B TomM umcie mNpakTHYeCKHX H J1a00paTOPHBIX
3aHATHH

4/0
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

4/0

[IpakTnueckoe 3anstue Ne 7. Pemenue 3agad mo teme 4/0 OK 01, [1PyS5, [Ipy?9, [TPy13
«3akoHbl  TepMOJMHAMHKHU. I[IpuMeHeHHe mepBOro OK 02, I1P62,I1PG6, I1P67, JIP1
Hayaja TepMoJMHAMUKU K wu3onpoueccam. KII/ OK 03, MP1, MP3, MPI15, MPI12
TEIIOBBIX JIBUTATEIICH) OK 09, MP13, MP17, MP19, MP 20
OK 06 MP45, MP42, MP 43, MP8
K 2.3, I[IK | MP10
3.3
Tema 3.3 Arperatubie | Conep:kanue 28/6
COCTOSIHHUA BEILCCTBA. [TapooOpa3oBanue u KoHAeHcaus. Mcmapenue u 8/0 OK 01, I1P61, I1PG2, T1PG3, I1P64,
®Da3oBbie MEPEXOAbI
KHUIICHUE. Y IeJbHas TeIIoTa Mapoo0pa3oBaHusl. OK 02, I1PG5, I1P66, T1PGY, ITPyl,
HacebllieHHple ¥ HEHACHIICHHBIE  Mapbl. OK 03, [1Py2, Tlpy3, [Ipy4, I1PyS5,
KauecTBeHHass 3aBUCHMOCTh IJIOTHOCTH W JIaBJICHHS OK 06 [1Pyl1, I1IPy13, JIP25, MP4,

HACBhILIEHHOIO0  Mapa  OT  TeMIepaTrypbl,  HUX
HE3aBUCHUMOCTh OT O0beMa HAaChIILEHHOIo mapa.
3aBUCUMOCTb TEMIIEpaTypbl KUIEHUS OT JABJICHUS B

SKHUJIKOCTH.
BiaxsocTh BO3/IyXa. AOcomroTHas u
OTHOCHUTEIbHAS BJIQYKHOCTD. TBepmoe TEINO.

Kpucrannnueckue u amopgHbie Tena. AHU3OTPONHUS
CBOWCTB KpHcTamioB. [lnaBneHue u Kpuctam3anus.
VnaenbHas  temnotra  muaBieHus.  CyOnumarnus.
Hedopmarun TBeproro tena. PactskeHue U cxxaTHe.
Cnsur. Moayns Onra. Ilpenen ynpyrux nedopmanui.

TennoBoe pacmupeHue >KUIKOCTEH M TBEPAbIX
Ten, o0BeMHOE W JIMHEHHOE  pacIIMpeHHe.
AHTapMOHU3M TEIJIOBBIX KOJIEOAHUH YaCTHIl BELIECTBA
Kak TpUYMHA TEIJIOBOTO pacHIMpeHuss Ten (Ha
KayecTBEHHOM YypoBHe). IIpeoOpa3oBanue sHepruu B

MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
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(ha3oBBIX Tepexosiax. YpaBHEHHE TEIUIOBOTO OajaHca.
IToBepxHOCTHOE HaTsDKEHHUE. Koadduument
MOBEPXHOCTHOTO HaTshKeHHs. KanuisipHeie sBICHUS.
JlaBneHrie  1OJ ~ HMCKPUBJICHHOW  IOBEPXHOCTHIO
s)kusikoctu. @opmyna Jlamnaca.

IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IEP:KAHMNE 6/0
Bunsl neexToB B KPUCTAIMYECKHX TelaxX  UX 6/0 OK 01, I1P61, I1P62, I1P63, I1P64,
BIIMSIHHE Ha CBOMCTBA MeTaJUIOB. Du3Hnyeckue OK 02, I1P65, 11P66, I1PGY, ITPyl,
CBOMCTBA METAJUIOB. OK 03, | IIPy2, Ilpy3, Ilpy4, IIPyS,
OK 06 [TPyl1, ITPy13, JIP25, MP4,
I1K 2.3, MP6, MP13, MP17, MP18,
K 3.3 MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
B TOM u4mncie mNpaKTHYeCKHMX H JIa0OPATOPHBIX 8/4
3aHATHII
Jlaboparoproe 3amsitue Ne 9.  OmpeneneHue 2/2 OK 01, OK | ITP62, I1P66, ITPGS, I1Py3,
Koa(uImeHTa MOBEPXHOCTHOMN IJIOTHOCTH JKUJIKOCTH 02, OK 05, | IIpy7, [1Py8, [1Py10,
METOJIOM OTpPbIBA KaIeNb OK 06, OK | ITPy12, 11P610, [Ipy2,
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 3amstme Ne 10. Omnpenenenue 2/2 OK 01, [1P62, TTIP66, I1PG8, IIPy3,
a0COJIIOTHONW M OTHOCHUTENIBHOM BIIQXKHOCTU BO3AyXa U OK 02, IIpy7, I1Py8, I1Py10, ITPy12,
aTMOC(hEepHOTO JTaBJICHHS OK 05, I1P610, [Ipy2, IIPyl2,
OK 07, I[1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55,

MP 56, MP 43, JIP34, JIP32,
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JlabopaTtoproe 3amste Ne 11. Omnpenenenue 2/0 OK 01, I1P62, ITP66, ITP68, T1Py3,
YAEIBHOU TEIJIOEMKOCTH BEILIECTBA OK 02, IIpy7, [1Py8, ITPy10,
OK 05, [IPy12, IIP610, IIpy2,
OK 07, [TPy12, 11P610, MP3, MP5,
OK 04 MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
JlaGopatopHoe 3anstue Ne 12 OmnpeneneHue MOIyJs 2/0 OK 01, I1P62, I1P66, ITP68, T1Py3,
FOHnra pe3unbl OK 02, IIpy7, [1Py8, ITPy10,
OK 05, [Py12, IIP610, IIpy2,
OK 07, [TPyl12, T1P610, MP3, MP5,
OK 04 MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 6/2
JlabopaTtoproe 3amstue Ne 13 Ompenenenue 212 OK 01, [1P62, I1P66, ITPGS, I1Py3,
Kod(uimenTa ynpyroctd u MOAYJS YIPYrOCTU TMPHU OK 02, py7, 1IPy8, [1Py10,
neopMalyu PaCTSKEHUS U CHKATHUS OK 05, | IIPyl2, TIP610,  IIpy2,
OK 07, [TPyl12, T1P610, MP3, MP5,
OK 04 MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,
[IK 2.3, TIK | MP55, MP 56, MP 43, JIP34,
3.3 JIP32
[TpakTrueckoe 3ansaTue Ne 8. JlaBneHue KUIKOCTEN U 4/0 OK 01, ITPyS5, ITpy?9, [TPy13,
TBepAbIX Ted. 3akoH [lackais. OK 02, I1P62,ITP66, IIP67, JIPI,
OK 03, MP1, MP3, MPI15, MPI12,
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OK 09,

MP13, MP17, MP19, MP 20,

OK 06 MP45, MP42, MP 43, MP8,
IIK 2.3, TIK | MP10
3.3

PA3JIEJ 4 QJIEKTPOAUHAMHUKA 60/20

Tema 4.1 Conepxanue 8/2

DJIeKTPOCTATHKA OnekTpu3ainusi Tel U €€ MPOSBICHUS. 2/0 OK 01, I1P61, I1P62, T1PG3, I1P64,
OnekTpuueckuil 3apsia. JlBa BuAa AIEKTPUUYECKUX OK 02, I1P65, 11P66, IIPGS, I1PG9,
3apsioB. [IpoBOoHUKHY, JIUBJICKTPUKHU u OK 03, [TPyl, IIPy2, Ilpy3, Ilpy4,
MOJIYIPOBOJHUKH.  DJIEMEHTapHbIA  AIEKTPUUECKUI OK 06, [1Py5, IIPylO, [TPyl1,
3apsAll. 3aKOH COXPaHEHUs JIEKTPUUECKOTro 3apsija. OK 07 [IPy13, JIP25, MP4, MP6,

B3anmopeicreue 3apsanoB. Touednsle 3apsbl.
3axoH Kynona.

Onexkrpudeckoe nose. Ero peiictBue Ha
JJIEKTPUUECKHUE 3apsIbl.

HanpspokeHHOCTD IIEKTPUUYECKOTO 0JIs1.

MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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[TpoOHnbIit 3aps. JInanm HaMpsHKEHHOCTH
aneKTpudeckoro noisi. OIHOPOAHOE 3JIEKTPUUYECKOE
noue.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO TOJIS.

PazHocTh IMOTCHITUAJIOB Hu HarnpsHKEHUE.
IloTeHnuanbHas SHEPTUst 3apsia B
3JIEKTPOCTATUYECKOM TI0JIE. [ToTenmman
AJIEKTpOCTaTUUeCKOro mojsi. CBsi3b HaANPSHKEHHOCTH
TOJIS n pa3HOCTH MOTSHITHAJIOB JUTSI
AJIEKTPOCTATUYECKOrO OISt (KaK OJHOPOIHOTO, TaK U
HEOJIHOPOJIHOTO). [Tpunimn CYIEpIIO3ULINH

anekTpudeckux nosuei. [lone roueunoro 3apsana. Ilone
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.
VYcnosue paBHOBecHsl 3apsiioB.  JMAIEKTpUKH B
DIIEKTPOCTATUYECKOM ToJIe. Jusnexktpuyeckas
IIPOHUIIAEMOCTD BELIECTBA.

KonneHcarop. DIeKTpOEMKOCTb KOHJIEHCATOPA.
DNEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOopa.
[TapannensHoe COCIUHEHHE KOHJICHCATOPOB.
ITocnenoBarenbHOE  COEAMHEHHME  KOHJEHCATOPOB.
OHeprus 3apsKeHHOro KOHJeHcaTopa. JIBumxkeHue
3apsKEHHOW YacTUIbl B OJHOPOJHOM 3JIEKTPUUYECKOM
oJe.
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IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPsKAHNE 2/0
DJIIEKTPOCTATUUECKUE SABJICHUS, X YUET U IPUMEHEHUE 2/0 OK 01, I1P61, ITP62, T1P63, I1P04,
B OBITY W TexXHUKE. MeTonbl MpeAoTBpalICHUS OK 02, I1P6S, ITP66, IIPGS, ITPGY,
ANIEKTPOCTATUYECKUX Bo3ropanuil. I[IpuHnmnuansHoe OK 03, [1Pyl, ITPy2, Ilpy3, Ilpy4,
OTJIMYME TMPOBOJAHUKOB M JIUAJICKTPUKOB. [IpuMeHenune OK 06, [TPy5, IIPyl0, [TPyl11,
B TEXHUKE. DJIEKTPUUECKHE CBOMCTBA TOKOIIPOBOISAILINUX OK 07 [TPy13, JIP25, MP4, MP6,
Y U30JISIITUOHHBIX MaTEPHAJIOB. IIK 2.3, IIK | MP13, MP17, MP18, MP19,
3.3 MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B Tom umcie mnpakTHYeCKHMX M J1a00PATOPHBIX 4/2
3aHATHII
[Ipaktuueckoe 3anarue Ne9. Pemenue 3agad mo teme 4/0 OK 01, [TPyS5, Tlpy9, [TP62,I1PG6,
«INEKTPOCTaTUKA. DIEKTPOEMKOCTb KOHACHCATOPOB» OK 02, [1P67, MP1, MP3, MP15,
OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP8&, MP10
JlaboparopHoe 3ansitue Ne 14 212 OK 01, [1P62, I1P66, ITPGS, I1Py3,
Omnpenenenue ANEKTPUIECKON €MKOCTH OK 02, IIpy7, [1Py8, I1Py10,
KOHJIEHCaTopa OK 05, [1Pyl12, I1P610, [Ipy2,
OK 07, [MPyl12, T1P610, MP3, MP5,
OK 04 MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54,
IIK 2.3, I[IK | MP55, MP 56, MP 43, JIP34,
3.3 JIP32
Tema 4.2 IlocTosanbiii | Conepxanue 28/14
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JIEKTPUYECKUI TOK.

Cuna TOKA. ITocTosTHHBIHM TOK. VYcnosus 4/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
CYILIECTBOBaHUSl TOCTOSIHHOTO JJIEKTPUUYECKOTO TOKA. OK 02, I1P65, I1P66, IIP6S, ITPGY,
Uctounuku toka. Hanpspkenue U u DIC € . 3akon OK 03, [TPyl, IIPy2, Ilpy3, Ilpy4,
Owma JUIST y4dacTka LICTIH. DIIEKTPUUYECKOE OK 06, [1Py5, IIPylO, [1Pyl1,
COIIPOTHUBJICHHUE. 3aBHCUMOCTh CONPOTHUBJICHUS OK 07 [TPy13, JIP25, MP4, MP6,
OJHOPOJHOIO MPOBOJHUKA OT €ro JJIMHBI U IUIOWAIU MP13, MP17, MP18, MP19,
MONEPEYHOI0  CEUCHHS. Y ACIbHOE COMPOTUBIICHUE MP20, JIP5, JIP6, JIP32,
BEIIIECTBA. ITocnemoBarennpHOE, MapajieabHoe, MP21, MP23, MP44, MP38,
CMEIIIAHHOE  COEJMHEHHE MPOBOJHHUKOB. Pacuer MP39, MP46, JIP14, JIP13,
Pa3BETBIICHHBIX 3JIEKTpuueckux uene. IlpaBuna JIP12, JIP28, JIP31
Kupxroda. PabGora »saexkTpuyeckoro Toka. 3aKoH
Jxoyns-JIeHnma. MOIIHOCTh 3JEKTPUYECKOTO TOKA.
TennoBas MOIIHOCTS, BhIACIsAeMas Ha pe3ucrope. DJ1C
Y BHYTPEHHEE CONMPOTHUBJICHUE UCTOYHMKA TOKA. 3aKOH
Oma a1 1osHOM (3aMKHYTOM) 3JIEKTPUYECKON IeMu.
MomHocTh UCTOYHHMKA TOKAa. KopoTkoe 3aMblkaHueE.
KoHzeHcaTop B 1enu MmocTOSTHHOTO TOKa.
IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COIEP:KAHUE 4/0
DNEKTPUUYECKHE LENU B METALTYPrUYeCKUX Lexax. 4/0 OK 01, I1Po1, ITP62, IIP63, ITPO4,
PabGorta u momHOCTh 3nekTpoaBuraresneii. Paznuynsie OK 02, I1P65, 11P66, IIPOS, 11PG9,
JEUCTBUS  TOKA. CriocoObl  MpeoTBpalieHust OT OK 03, I1Pyl, IIPy2, Ilpy3, Ilpy4,
KOPOTKOTO 3aMbIKaHMs. Buabsl mnpenoxpaHuTenen. OK 06, [TPy5, TIIPylO, [TPyl11,
Pacxon u yder 3HEpropecypcoB TEMIOBOM YHEPTUU. OK 07 [IPy13, JIP25, MP4, MP6,
IIK 2.3, IIK | MP13, MP17, MP18, MP19,
3.3 MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TOM 4Mciae nNpakTHYeCKMX H Ja00PATOPHBIX 22/14

3aAHATHH
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[Ipaktnueckoe 3amsitue Nel(). Pemenme 3amau 2/0 OK 01, OK | ITPyS5, IIpy9, I[TP62,I1PG6,
«3akonpl  Oma.  Comnpotunenue. CwmemanHoe 02, OK 03, | [IP67, MP1, MP3, MP15,
COEIMHEHUE TTPOBOJHUKOBY OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
[Ipaktuueckoe 3anarue Nell. Pemenne 3anau no teme 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,I1PG6,
«Pabora, MOIITHOCTb " CONPOTHUBJICHUE 02, OK 03, | ITP67, MP1, MP3, MP15,
ANEKTPUYECKOTO TOKa OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
JlabopaTtoproe 3amste Ne 15. Omnpenenenue 2/0 OK 01, [1P62, I1PG6, ITPGS, I1Py3,
YAEIBHOIO COIIPOTHUBIICHUS IIPOBOJHUKA OK 02, [Ipy7, [1Py8, I1Py10, ITPy12,
OK 05, I1P610, Ilpy2, ITPy12,
OK 07, I[1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09 MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32
Jlabopatopnoe 3ausitue Ne 16 DkcrnepuMeHTalbHas 2/0 OK 01, [1P62, I1P66, ITP68, T1Py3,
IIPOBEPKa  3aKOHOB  MApAJICJIIBHOTO  COEAUHEHUS OK 02, IIpy7, I1Py8, I1Py10, ITPy12,
IIPOBOJIHUKOB OK 05, I1P610, Ilpy2, ITPy12,
OK 07, I[1P610, MP3, MP5, MP15,
Omnpenenenne 3/1C u BHYTPEHHETO CONPOTHBICHUS OK 04 MP28, MP31, MP32, MP33,
VMCTOYHUKA DJIEKTPUUYECKON IHEPTUU OK 09 MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COCP/KAHME 14/14
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Jlabopatoproe 3anstue Ne 17. N3yueHue pabOTHI 212 OK 01, I1P62, ITP66, ITP68, T1Py3,
MYJIbTUMETPA. OK 02, IIpy7, [1Py8, I1Py10, ITPy12,
OK 05, I1P610, Ilpy2, [1Py12,
OK 07, I1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MPS55,
I1K 2.3, I1IK | MP 56, MP 43, JIP34, JIP32,
3.3
Jlaboparoproe 3amstme Ne 18. Ompenenenue 2/2 OK 01, [1P62, I1P66, ITPGS, I1Py3,
TeMIIepaTypHOro Ko3ppuireHTa Meau OK 02, ITpy7, I1Py8, I1Py10, ITPy12,
OK 05, I1P610, Ilpy2, [1Py12,
OK 07, I1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MPS55,
I1IK 2.3, I[IK | MP 56, MP 43, JIP34, JIP32,
3.3
Jlaboparoproe 3amstme Ne 19. Omnpenenenue 2/2 OK 01, OK | I1P62, TIP66, I1PGS8, IIPy3,
COIIPOTUBIICHUS PE3UCTOPA METOJOM MapKUPOBKHU 02, OK 05, | Ilpy7, ITPyS, ITPy10, ITPy12,
OK 07, OK | ITP610, [Tpy2, IIPyl2,
04 I1P610, MP3, MPS5, MP15,
OK 09, MP28, MP31, MP32, MP33,
I1IK 2.3, I1IK | MP34, MP37, MP54, MP55,
3.3 MP 56, MP 43, JIP34, JIP32,
Jlaboparopuoe 3amsitue Ne20 Omnpenenenue KIIJ 2/2 OK 01, [1P62, TTIP66, ITPGS, IIPy3,
HarpeBarenen OK 02, [py7, ITPyS, I1Py10, ITPy12,
OK 05, I1P610, ITpy2, IIPyl2,
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OK 07,

I1P610, MP3, MPS5, MP15,

OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55,
[IK 2.3, TIK | MP 56, MP 43, JIP34, JIP32,
3.3
JlabopaTtoproe 3anarme Ne 21  Ompexnenenue 2/2 OK 01, I1P62, ITP66, ITP68, T1Py3,
3aBUCHMOCTH MOIIHOCTH JIaMIIbl OT HAIIPSDKEHUS Ha ee OK 02, IIpy7, [1Py8, I1Py10, ITPy12,
3aKMMax OK 05, [1P610, Ilpy2, ITPy12,
OK 07, I1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55,
[IK 2.3, IIK | MP 56, MP 43, JIP34, JIP32,
3.3
JlabopaTtopHoe 3anstue Ne 22,  3aBHCHMOCTH 212 OK 01, [1P62, IIP66, IIPGS, IIPy3
AEKTPUYECKOTO COIIPOTHUBIICHUS IIPOBOJHMKA OT €r0 OK 02, [Ipy7, 1IPyS8, 1IPy10, I1Pyl2
JUIMHBI, IJIOLIAU IIOIIEPEYHOr0 CEYEHHs U MaTepuala OK 05, I1P610, IIpy2, IIPyl2
OK 07, I1P610, MP3, MPS5, MPI5
OK 04, MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP54, MP55
[IK 2.3, IIK | MP 56, MP 43, JIP34, JIP32,
3.3
Jla6opatopnoe 3anstue Ne23. Ompenenenne D/AC u 2/2 OK 01, [1P62, T1P66, ITP68, T1Py1,
BHYTPEHHETO CONPOTUBIICHUS NCTOYHUKA TOKA OK 02, [TPy13, I1Py3, TTPyS5, I1py7,
OK 05, [TPy8, TTPy10, [TPy12,
OK 06, I1P610, Ilpy2, [1Py12,
OK 07, I1P610, MP3, MP5, MP15,
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OK 04

MP23, JIP26, , MP28, MP31,

OK 09 MP32, MP33, MP34, MP37,
IIK 2.3, [IK | MP44, MP47, MP48, MP54,
3.3 MP55, MP 56, MP 43, JIP34,
JIP32
Tema 4.3 Conepxanue 9/4
DJIeKTPUYECKHUIl TOK B
PA3IHYHBIX CPeax DJeKTpUYecKasi MPOBOJUMOCTh Pa3TUYHBIX BELIECTB. 3/0 OK 01, I1P61, I1P62, T1P63, I1P64,
DJIeKTpOHHAs IPOBOJUMOCTh TBEPJBIX METAJUIOB. OK 02, I1P0S5, ITP66, IIPGS, ITPGY,
3aBUCUMOCTh CONPOTUBIICHUS METaJUIOB oT OK 03, [1Py1, I1Py2, Ilpy3, I1py4,
Temneparypbl. CBEpXIIPOBOAUMOCTD. OK 06, I1Py5, ITPy10, ITPyl1,
Onektpuueckuii TOK B Bakyyme. CBolcTBa OK 07 [TPy13, JIP25, MP4, MP6,

3JIEKTPOHHBIX MIY4YKOB. [TonynpoBOIHUKH.
CobcTBeHHas u MIpUMECHasI IPOBOAMMOCTh
MOJIYITPOBOJIHUKOB. CaoiicTBa p-n-niepexona.

[TosynnpoBOIHUKOBBIE MPUOOPHI. DIEKTPUUECKUH TOK
B DJIEKTPOJIUTAX. OJEKTPOIUTHYECKAs AUCCOLMALIMS.
Onektponu3. 3akoHsl Dapages a8 AIEKTPOIIU3A.
OnexTpudeckuid ToK B ra3ax. CaMOCTOSITENBHBIA H
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuunable  THIBI
CaMOCTOSITEJIBHOTO paspsiza. MouHus.
[Inazma.TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE
IPUMEHEHHE: Ta30pa3psaHble JaMIlbl, 3JIEKTPOHHO-
JaydyeBas TpyOKa, IOJYNPOBOJHUKOBbIE MPHUOOPHI:
JIMOJI, TPAH3UCTOP, (POTOAMOA, CBETOANO, TaIbBAHUKA,
paduHUpOBaHME MW,  BBIJIaBKa  AJIOMUHUA,
AIIEKTPOHHASI MUKPOCKOIIHSL.

MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

2/0

ONEKTpONAN3 B METAUIYPrHUH.  DIJIEKTPOIU3EPHI. 2/0 OK 01, OK | I1P62, IIPG6, I1P6G8, IIPyl,
[TonydyeHune YMCTHIX METAIIOB U3 MPUMECEH. 02, OK 05, | ITPy13, IIPy3, IIPyS, Ilpy7,
OK 06, OK | [TPy8, IIPyl0, IIPyl2,
07, 0K 04 |IIP610, [Ipy2, TIIPyl2,
OK 09 [1P610, MP3, MP5, MP15,
[IK 2.3, TIK | MP23, JIP26, , MP28, MP31,
3.3 MP32, MP33, MP34, MP37,
MP44, MP47, MP48§, MP54,
MP55, MP 56, MP43, JIP34,
JIP32,
B TomM umnciie NMpakTHYeCKHX H J1a00pPaTOPHBIX 4/4
3aHATHH
Jlaboparoproe 3amstme Ne 24, OmnpeneneHue 212 OK 01, [1P62, I1P66, ITPGS, I1Py3,
3JIEKTPOXUMHUYECKOTO 3KBUBAJIICHTA MEIHW B TMPOIIECCE OK 02, [Ipy7, I1Py8, 11Py10, I1Py12,
IIEKTPOJIN3a Cylib(aTa Meu. OK 05, I1P610, [Ipy2, IIPyl2,
OK 07, [1P610, MP3, MP5, MP15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32
JlaboparopHoe 3aHSTHE No25. 3aBUCHMOCTD 212 OK 01, [1P62, IT1P66, ITPGS, IIPy3,
COIPOTHUBIIEHUS OT TEMIIEpaTypbl 0Opa3OB MeTaIa U OK 02, |IIpy7, I1Py8, IIPy10, ITPy12,
IIOJIyIIPOBOIHUKA OK 05, |ITP610, IIpy2, IIPyl2,
OK 07, [IIP610, MP3, MP5, MPI15,
OK 04 MP28, MP31, MP32, MP33,
OK 09, [MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
Tema 4.4 Maruntnoe | Coaep:kanue 710
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noJjie BzaumopneiicTBe TOCTOSHHBIX MarHuTOB H 3/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
MPOBOJHUKOB C TOKOM. MarnutHoe mosie. Bekrtop OK 02, I1P65, I1P66, IIP6S, ITP09,
MarHUTHOM WHAYKUMHU. [IpuHUMO  Ccynepno3uiuu OK 03, [IIPyl, IIPy2, Ilpy3, IIpy4,
MarHUTHBIX ITOJIEW. JIMHUM MarHUTHOW MHIYKLIUH. OK 06, |ITPy5, IIPylO, [1Pyl1,
MarsuTHOE 10JIe IPOBOAHUKA C TOKOM (TIPSIMOTO OK 07 [|IIPyl13, JIP25, MP4, MP6,
MPOBOJIHUKA, KATYIIKA M KPYroBOro BUTKA). OIMBIT MP13, MP17, MP18, MP19,
Opcrena. Cuna Ammnepa, €e HampaBJIC€HHUE U MOJYJb. MP20, JIP5, JIP6, JIP32,
Cuiia Jlopeniia, ee HarpaBieHUE U MOJYJb. JIBUKeHUE MP21, MP23, MP44, MP38,
3apsDKEHHOM  YacTUIBl B OJJTHOPOJHOM MarHMTHOM MP39, MP46, JIP14, JIP13,
none. PabGora cumer Jlopennia. MarmutHoe Tmolie B JIP12, JIP28, JIP31
BemecTBe. DeppoMarHeTHKH, Mapa- U THaMardHeTUKH.
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 2/0
VYerpoiicTBa aBTOMAaTWKH, OCHOBaHHBIE Ha CHIIOBOM 2/0 OK 01, I1P61, ITP62, T1P63, I1P04,
JIEMCTBUY MarHUTHOTO ITOJIS OK 02, I1P65, ITP66, IIP6GS, IIPGY
OK 03, [TIPyl, TIIPy2, Ilpy3, Ilpy4
OK 06, [1Py5, IIPyl0, ITPyl11
OK 07 [MPy13, JIP25, MP4, MP6
IIK 2.3, I[IK | MP13, MP17, MP18, MP19
3.3 MP20, JIP5, JIP6, JIP32
MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31
B Tom unciie npakTHYECKHUX U J1a00PATOPHBIX 2/0
3aHATHH
[IpakTuueckoe 3anarue Nel2. Pemenne 3amay mo teme 2/0 OK 01, [TPy5, TIIpy9, IIP62,I1P66
«MarsuTHOE 10JI€ ¥ €ro XapaKTEPUCTUKID) OK 02, I[1P67, MP1, MP3, MPI15
OK 03, MP12, MP13, MP17, MP19
OK 09 MP 20, MP45, MP42, MP 43
MPS8, MP10
Tema 4.5 Conepixanue 6/0
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DJIeKTPOMarHuTHast SBreHWEe  BIEKTPOMArHUTHOM  HMHAYKIUU. [loTok 2/0 OK 01, I1Po1, ITP62, IIPG3, IIP04,
HHAYKIUS BekTOpa MarHuTHOM wuHAyKIuU. JJC HHIYyKUIUU. OK 02, I1P65, 11P66, IIPGS, I1PG9,
3aKOH  DJICKTPOMarHuTHOW  WHAYKUuM  Dapajes. OK 03, [TPyl, IIPy2, Ilpy3, Ilpy4,
BuxpeBoe anexrpuueckoe moine. Toxu Pyxo. DJIC OK 06, I1Py5, IIPylO, ITPy11,
WHAYKIIMKM B TPOBOJAHUKE,  JBIXKYIIEMCS B OK 07 [TPy13, JIP25, MP4, MP6,
OAHOPOJHOM MarHuTHOM mnone. IlpaBuno Jlenua. MP13, MP17, MP18, MP19,
NunyktuBHOCTh. Karymika WHIYKTHUBHOCTH B LIEMH MP20, JIP5, JIP6, JIP32,
MOCTOSIHHOTO ToKa. SBienue camounaykuuu. JC MP21, MP23, MP44, MP38,
CaMOUHAYKIUU. DHEPIrUsi MAarHUTHOTO TOJIS1 KaTYIIKHU C MP39, MP46, JIP14, JIP13,
TOKOM. DJIEKTPOMArHuTHOE TOJI€. JIP12, JIP28, JIP31
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPsKAHNE 2/0
[IpumeneHnue  HIEKTPOMATHUTHOM  WHAYKIIUU B 2/0 OK 01, I1P61, IIP62, I1P63, 11P64,
YCTPOMCTBAX U arperarax. OK 02, I1P65, 11P66, IIPGS, I1PG9,
OK 03, [1Pyl, I1Py2, Ilpy3, Ilpy4,
OK 06, [1Py5, IIPylO, [TPy11,
OK 07 [TPy13, JIP25, MP4, MP6,
IIK 2.3, I[IK | MP13, MP17, MP18, MP19,
3.3 MP20, JIPS5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TomM umnciie mpakTHYeCKHX H J1a00PaTOPHBIX 4/0
3aHATHH
[Ipaktuueckoe 3anarue Nel3. Pemenue 3aiau no teme 4/0 OK 01, [1Py5, TIlpy9, IIP62,ITP66
«INeKTpOMarHuTHasI WHIYKIIHS. 3akoH OK 02, I[1p67, MP1, MP3, MPI15
ANEKTPOMArHUTHOM MHAYKIMU. CaMOUHIYKIUS OK 03, MP12, MP13, MP17, MP19
OK 09 MP 20, MP45, MP42, MP 43
MPS8, MP10
PA3JIEJI 5 KOJIEBAHUS U BOJIHbBI 45/2
Tema 5.1 | Conepxanne 9/0
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Mexannuyeckue
KO0JIe0aHU M BOJHBI

Konebarensaas cucTeEMa. CBo0OogHBIE
KoJIeOaHusl.

INapmonnueckue xonedanus. Kunemaruueckoe u
JUHAMHYECKOE OINHCAHUE. DHEPreTUUECKOE ONUCAHHE
(3aKOH COXpaHEHMsS MeXaHW4ecKoW sHepruu). BeiBonx
JTUHAMHUYECKOT0 OMUCAHUsI TAPMOHHYECKUX KOJIeOaHmit
U3 UX DHEPreTMYecKoro M  KHUHEMaTH4EeCKOTo
ONHUCaHUSI.

Avmiutyna u ($aza  konebanmit.  CBs3b
aMIUTMTYABl  KOJICOAHWI WMCXOMHON BEIHYUHBI C
aMIUIUTYIaMU KojieOaHui ee CKOPOCTU U YCKOPEHHUS.

Ilepuon u wactora koneOanuil. Ilepron Manbix
CBOOOAHBIX KOJICOAHMI MaTeMaTHYeCKOro MasTHHKA.
[lepmon  cBOOOMHBIX  KONEOAaHWN  TPYKUHHOTO
MasiTHUKA.

[Tonstue 0 3aTyXarolux KOJIeOaHuUsIX.
Bremnyxnaennsie konebanus. Pe3zonanc. Pe3zonancHas
KpuBas. BiusHue 3aTyxaHus Ha BHUJ PE30HAHCHOM
KpUBOil. ABTOKOIE0AHUSI.

Mexanunueckue BOJIHBI, YCJIOBHS ux
pacupoctpaHeHusa. llomepeuHble W TPOJOJIbHBIC
BOJIHBL. [lepuos, CKOpPOCTh pacrpocTpaHeHUs U JUTMHA
BOJHBL. CBOWMCTBAa MEXAHMYECKHUX BOJIH: OTpPaKEHUE,
npesomiieHue, UHTephepeHns U AUPpaKius.

3Byk. Cxkxopoctb 3Byka. I['pomMKoCTh 3ByKa.
BricoTta Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsi3HeHHE OKPYKAIOMIENH CPEIBI.

3/0

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

[1P61, TIP62, I1P63, 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

B TomM umcie mnpakTHYeCKHX H J1a00paTOPHBIX
3aHATHH

6/0
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[Ipaktnueckoe  3amstue  Nel4,  MexaHudeckue 2/0 OK 01, [TPy5, IIpy9, IIP62,I1P66
KoJIe0aHUs M UX XapaKTEPUCTUKH OK 02, I[1P67, MP1, MP3, MPI15
OK 03, MP12, MP13, MP17, MP19
OK 09 MP 20, MP45, MP42, MP 43
MPS§, MP10
JlaGopatopnoe 3amstue Ne 26. IIpoBepka 3aKOHOB 2/0 OK 01, [1P62, IIP66, IIPGS, IIPy3
KOJICOAHUH MaTeMaTHYeCKOro MasiTHUKA OK 02, IIpy7, 1IPyS8, 1IPy10, I1Pyl2
OK 05, I1P610, [Ipy2, IIPyl2
OK 07, [1P610, MP3, MP5, MPI5
OK 04 MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP54, MP55
MP 56, MP 43, JIP34, JIP32,
Jlaboparoproe 3anstre Ne 27. M3ydeHue 3aKOHOB 2/0 OK 01, I1P62, IIP66, IIPGS, IIPy3
IIPY>KUHHOI'O MassTHUKA OK 02, IIpy7, 1IPy8, IIPy10, I1Pyl2
OK 05, I1P610, [Ipy2, IIPyl2
OK 07, [1P610, MP3, MPS5, MPI5
OK 04 MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP54, MP55
MP 56, MP 43, JIP34, JIP32,
Tema 5.2 Conep:xaHue 18/2
DJIeKTPOMArHUTHbIE KomnebaTennpHbIit KOHTYD. CBo0OOIHbBIE 6/0 OK 01, I1P61, 11P62, ITP63, 11P64,
K0J1e0aHUSs M BOJTHBI ANEKTPOMATrHUTHBIE Kojle0aHUs B HICAIHLHOM OK 02, I1P65, ITP66, IIP6S, ITPG9,
kosnebatesnbHOM KoHType. Popmyna Tomcona. CBszb OK 03, [1Pyl, I1Py2, Ilpy3, Ilpy4,
aMIIIUTYIbI 3apsa KOHACHCATOpa ¢ aMIUIUTY 101 CUIIbI OK 06, ITPy5, IIPylO, ITPyl1,
TOKa B KOJIeOATEIILbHOM KOHTYPE. OK 07 [TPy13, JIP25, MP4, MP6,

3aKOH COXpaHEHHs DSHEPrUd B  HUJCATBHOM
KOJIebaTeIbHOM KOHTYpE.

3aryxammue dIIEKTPOMAarHUTHBIE —KOJIeOaHHUS.
BrIHYXI€HHBIE DJIIEKTPOMArHUTHBIE KOJICOaHMSI.

IlepemenHbli TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYAHOE W JICMCTBYIOIIEE 3HAYECHHUE CHIIbI

MP13, MP17, MP1§, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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TOKa W HampsHKEHUsT TpU  pa3iIuyHol  Qopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CunyconayibHbI NepeMeHHbId TOK. Pesucrtop,
KOHJIGHCATOp M KATyIIKa HWHIYKTUBHOCTH B IENU
CUHYCOMJAJBLHOTO IEPEMEHHOro ToKa. Pe3oHaHc
TOKOB. Pe30HaHC HANPsIKEHUM.

Wneansubiii  Tpanchopmarop. IIpousBoactso,
nepeaaya v NoTpedIeHUe SIEKTPUIECKON SHEPTHH.

DKOJIOTUYECKHE PUCKU TMpPH  MPOU3BOJACTBE
JIEKTPO3HEPTUH. Kynbrypa HCIIOJIb30BaHUS
AIEKTPOIHEPTUH B MOBCETHEBHOM KU3HU.
ONEKTPOMarHUTHbIE BOJHBL.  YCIOBUS M3JIY4ECHHUS
9JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus

BEKTOPOB E,B, Vs JMEKTPOMArHUTHOM BOJIHE.

CBoiicTBa JIEKTPOMAarHUTHBIX BOJH: OTpPa)KEHHE,
NpenoMIIeHUe, ToJsipu3anus, uHTepdepeHus u
TG paKIus.

[lkana smekTpoMarHUTHBIX BOJH. [IpumeHeHue
AJIEKTPOMATrHUTHBIX BOJH B TEXHUKE U  OBITY.
[TpuHUUMIIBI paanocBs3u u TEJIEBUJICHUS.
Panmuonokamusi.  DIEKTpOMarHUTHOE  3arpsi3HEHUE
OKPYKaIOIEH CpeNbl.

HpO(l)eCCHOHaJIbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

2/0

49




Tuner  snextpocranmuii.  KIIJI  smexTpocTaHImid. 2/0 OK 01, I1Po1, ITP62, IIPG3, IIP04,
TexHomorun oOxpaHbl OKpYXKarollell cpeabl Ipu OK 02, I1P65, I1P66, IIP6S, ITPGY,
C)KUTAHUM OPTraHUYECKOTO TOILJIMBA. OK 03, [TPyl, IIPy2, Ilpy3, Ilpy4,
OK 06, [1Py5, IIPylO, [MPyl1,
OK 07 [TPy13, JIP25, MP4, MP6,
IIK 2.3, I[IK | MP13, MP17, MP18, MP19,
3.3 MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TomM umciie mpakTHYeCKHX H J1a00pPaTOPHBIX 10/2
3aHATHI
[IpakTnueckoe 3anstue NelS. Pemenue 3a1a4 Ha BUIbI 4/0 OK 01, [1Py5, Ilpy9, IIP62,ITPG6,
CONIPOTUBIICHUI B LEMNAX NEPEMEHHOrO TOKa. Pacuer OK 02, I[1P67, MPI1, MP3, MPI5,
1enu TpaHcdopmaropa. OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP8, MP10
[Ipaktuueckoe 3anstue Nel6. Pemenue 3agau mo reme 4/0 OK 01, [TPy5, IIpy9, IIP62,ITPG6,
«DNeKTpOMarHuTHeIE KonebaHust U BOMHBL. Dopmyna OK 02, [1P67, MP1, MP3, MPI15,
Tomconay OK 03, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP
43, MP§, MP10
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME 212
JlabopatopHoe  3amstue Ne  28.  VYcrpoiicTBO 212 OK 01, OK | ITP62, IIPG6, IT1P68, IIPyl,
TpaHcopmaTopa, reHepaTopa 02, [1Py13, TIPy3, [1PyS, Ilpy7,
OK 05, [1Py8, IIPyl0, IIPyl2,
OK 07, I1Po610, ITpy2, TIPyl2,
OK 04 I[1P610, MP3, MP5, MP15,
OK 09, MP23, JIP26, , MP28, MP31,
IIK 2.3, [IK | MP32, MP33, MP34, MP37,
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3.3

MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,

Tema 5.3
Ontuka

Conep:xaHue 18/0

[IpssMonuHEtHOE pacTIpPOCTpaHEHWE CBETa B 8/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
onHoponaHou cpene. Jlyu cBera. ToueuHblli UCTOYHUK OK 02, I1P65, I1P66, IIP6S, ITP09,
cBeta. OTpakeHUE CBETa. 3aKOHBI OTPA)KEHHS CBETA. OK 03, |[IIPyl, IIPy2, Ilpy3, IIpy4,
[Toctpoenne w300pakeHW B IUIOCKOM  3€pKale. OK 06, [TPyS, IIPylO, [TPyl1,
Cdepuueckue 3epkana. [Iperomiienne cBeta. 3aKOHBI OK 07 [1Py13, JIP25, MP4, MP6,

MmpeJioMJieHUsT  cBeTa.  AOCOJIOTHBIM  TIOKa3arelb
MPEJIOMIICHUS. OTHOCUTENIBHBIN roKa3aresib
npenomieHud. [lOCTOAHCTBO  4acTOThl CBETa U
COOTHOIIICHUE JUTUH BOJIH npu nepexone
MOHOXPOMaTHYECKOr0 CBETA 4Yepe3 TpaHully paszzena
JIBYX ONTUYECKHUX CPE.

Xon mywen B npusMe. Jlucmepcus  cBera.
CnoxHbiii  coctaB Oemoro cmera. llger. IlomHoe
BHYTpEHHeE oTpaxxeHue. [IpenenbHblii yroja moJHOro
BHYTPEHHETO OTPaXEHUS.

Cobwuparorue U pacceuBarolie JIMH3BL. TOHKas
nuH3a. POKYCHOE pACCTOSHME M ONTUYECKass Cuja
TOHKOM JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS
TOHKOW cQepudeckoil IUH3BI OT €€ T'eOMETPUU U
OTHOCHUTEIIBHOIrO TMoKazarens npenomieHus. opmyna
TOHKOW JIMH3BI. YBEJIWYEHHE, JABAEMOE JIMH30M. X0
Jy4a, MPOIIEANIETO JIWH3Y O] MPOU3BOJIbHBIM YIJIOM
K €€ TIJaBHOM onrThueckon ocu. Iloctpoenue
U300paXeHUi! TOYKM W  OTpe3ka MNpsAMOH B
COOMparOIIMX W pACCeMBAIOMIMX JIMH3aX U UX
cucreMax. Omntudeckue mnpubopsl. Paspemaromias
crnocoOHOCTh. [7Ma3 Kkak onTHYecKas CHCTEMA.

MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.
BousinoBas OIITHUKA. WNurepdepennus CBETA.
KorepenTHble HMCTOYHHUKH. YCIIOBUS HAOMIOACHUS
MaKCUMyMOB ¥ MHHHMYMOB B HWHTEpP(EpPCHIIMOHHOM
KapTHUHE OT ABYX KOIN€PEHTHBIX UCTOYHUKOB. [Iprmepbl
KIJIACCHYECKHUX UHTEP(HEPEHIIMOHHBIX CXEM.
Hudpakius csera. JudpakuuoHHas penieTka.
YcnoBue HAOMIONEHUS TJIABHBIX MaKCHMYMOB IPHU

aJICHAHN MOHOXPOMAaTHYECKOTO CBETa Ha
TudpaKMoHHYIo perieTky. [lonspu3zamus ceera.
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 2/0
Hcnonp3oBanue AJIEKTPOMArHUTHBIX BOJIH B 2/0 OK 01, [1P61, ITP62, I1PG3, IIPG4,
peHTreHorpadu ¥ PEHTICHOCTPYKTYPHOM aHaJH3e OK 02, I1P65, I1P66, TIPGS, I1PGY,
JUIsT U3y4eHHUsl CTpoeHusi MmetauioB. HHdpakpacHbie OK 03, [IPyl, IIPy2, Ilpy3, Ilpy4,
BOJIHEI B TCXHHUKE. OK 06, [1Py5, TIIPylO, [TPyl11,
OK 07 [1Py13, JIP25, MP4, MP6,
IIK 2.3, IIK | MP13, MP17, MP18, MP19,
3.3 MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TOM 4mciae NpakTHYeCKHX M JIa0OPATOPHBIX 8/0
3aHATHI
[Ipaktuueckoe 3anarue Nel7. Pemenne 3anay no teme 4/0 OK 01, OK | ITPy5, IIpy9, IIP62,ITP66
«3aKOoHBI OTpaXKEHUS U MpeomiieHus ceeta. Dopmyna 02, OK 03, | ITP67, MPI1, MP3, MPI15
TOHKOH JIMH3BD». OK 09 MP12, MP13, MP17, MP19

MP 20, MP45, MP42, MP 43
MPS, MP10
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JlabopaTtoproe 3amstue Ne 29  «Omnpenenenue 2/0 OK 01, OK | [TP62, ITP66, IIP68, IIPyl,
MOKa3aTelisl MPEJIOMIICHUS CTEKIIa 02, [TPy13, I1Py3, TIPyS, Ilpy7,
OK 05, I1Py8,  IIPyl0, IIPyl2,
OK 07, I1P610, [Tpy2, IIPyl2,
OK 04 I1P610, MP3, MPS5, MP15,
OK 09, MP23, JIP26, , MP28, MP31,
I1IK 2.3, I1IK | MP32, MP33, MP34, MP37,
3.3 MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Jlaboparoproe 3amsatue Ne 30 I3ydeHue TpeKoB 200 OK 0L, OK | TTP62, 1IP66, 11P63, ITPyl,
R 02, [1Py13, TIPy3, [1PyS, Ilpy7,
3apsKEHHBIX YAaCTHIL 110 TOTOBBIM (hoTOrpadusim OK 05, TPyS, TPy 10, TPy12,
OK 07, I1P610, [Tpy2, IIPyl2,
OK 04 I1P610, MP3, MPS5, MP15,
OK 09, MP23, JIP26, , MP28, MP31,
I1IK 2.3, I1IK | MP32, MP33, MP34, MP37,
3.3 MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
PA3JIEJI 6. OCHOBBI CIIEIIMAJIbHON TEOPUUA 1/0
OTHOCHUTEJBHOCTHU.
Tema 6.1 OcHoBBI Conepxanue 1/0
crelHaJIbHON TeoOpuHU ['panuist IIPUMEHUMOCTH KJIACCHYECKOU 1/0 OK 01, [1Pyl, IIPy2, IIpy3, Ilpy4
OTHOCHTE/JIbHOCTH. MexaHuku. llocrymarel  cmenuanbHOM — TEOpUU OK 02, IT1Py5, [IIPylO, ITPyl1
OTHOCHUTEIBHOCTH. [IpocTpaHcTBEHHO-BpEMEHHOM OK 03, [TPy13, JIP25, MP4, MP6
untepBas.  [IpeoOpazoBanus JlopeHma. VYcioBue OK 06, MP13, MP17, MP18, MP19
NPUYMHHOCTH. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. OK 07 MP20, JIPS, JIP6, JIP32

3aMeUIeHHe BPEMEHU M COKpAILlEHUE UIMHBI. DHEPIHUs
U UMIYJIbC PEISITUBUCTCKON YacTUllbl. CBSI3b Macchl ¢
DHEPIUEeH U HMIIYJIbCOM pPEISTUBUCTCKOM YaCTHUIBL.

MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31
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DHeprus NoKos.

15/0
Paznen 7 KBanroBasi pusuka
Tema 7.1 Conep:xaHue 4/0
KopnyckyasipHo-
BOJIHOBOM JIyaJIu3M. PaBHOBecHOE€  TemioBOe  W3IIy4YeHHE  (M3JIydeHHUE 1/0 OK 01, I1P61, I1P62, T1PG3, I1P64,
a0COJIFOTHO YepHOro Tena). 3akoH cMelleHus Buna. OK 02, OK | ITIPo5, I1P66, IIP6S, ITPG9,
I'mnoreza Ilmanka o kBaHTax. DOTOHBI. DHeprus u 03, OK 06, | ITPyl, IIPy2, Ilpy3, Ilpy4,
umnynsc  ¢orona. Doroadpdexr. Ombiter AT OK 07 I1Py5, IIPylO, ITPy11,
CroneroBa. 3akonsl (otodddexra. YpaBHeHHE [1Py13, JIP25, MP4, MP6,
Onnmreitna a1 poroaddexra. "Kpacnas rpanuma" MP13, MP17, MP18, MP19,
dotoadpdexra. JlaBnenue cBera (B YACTHOCTH, MP20, JIPS, JIP6, JIP32,
JaBJICHWE CBeTa Ha AaOCOJIOTHO TMOIJIOMIAIONIYI0 H MP21, MP23, MP44, MP38,
a0COIOTHO OTpaXkaroIlyko moBepxHocTh). OnbiThl [1.H. MP39, MP46, JIP14, JIP13,
Jlebenena. BonHoBEIC cBoiMcTBa yacTHil. BoaHEI e JIP12, JIP28, JIP31
bpoitns. Jiunaa BonHb! 1e bpolins u pa3mepsl 001acTu
JIOKaJIN3alUN JBYOKYIICHCS YaCTHIIBL.
KopmyckynsapHo-BonHOBOM — ayanu3Mm.  Judpakmus
AJIEKTPOHOB Ha kpucramiax. Crnenndurka u3MepeHun B
Mukpomupe.  COOTHOIIEHHS  HEONPEIEICHHOCTEN
['eitzenOepra.
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COEP:KAHUE 1/0
JlazepHble TEXHOJOTHUM B METALTypruu. AOCOIIOTHO 1/0 OK 01,
YepHbIe TejIa UX MPUMEHEHHE. OK 02, OK
03, OK 06,
OK 07
[IK 2.3, TIK
3.3
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B TOoM uymciie npakTHYeCKHX M J1a00PATOPHBIX
3aHATHI

2/0

[Tpaktuueckoe 3anarue Nel8. Pemenne 3amau mo teme 2/0 OK 01, OK | ITPyS5, Ilpy9, IIP62,ITPG6
«3akonsbl hotodrdhdexra. YpaBHeHHE DUHIITEHHAY. 02, OK 03, | [TP67, MP1, MP3, MPI15
OK 09 MP12, MP13, MP17, MP19
MP 20, MP45, MP42, MP 43
MPS8, MP10
Tema 7.2 Conepxanue 5/0
Crpoente atoma OnpITBI O WCCIECIOBAHUIO CTPOCHHS aToMa. 1/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
[Tnanerapuast mozmens aroma Pesepdopaa. [loctynarsr OK 02, OK | [TPGS5, I1PG6, 11P68, 11PGY,
bopa. W3nyuenue wu mornomeHue (HOTOHOB WpH 03, OK 06, | ITPyl, IIPy2, Ilpy3, Ilpy4,
MEepexXoJe aToMa C OJHOTO YPOBHSI SHEPIUU HA JPYroM. OK 07 [1Py5, TIIPylO, [TPyl11,
Bunbr cnexktpoB. CHekTp ypOBHEW SHEpruM aroma [IPy13, JIP25, MP4, MP6,
Boziopoaa. CIIOHTAaHHOE U BBIHY)KJICHHOE M3JIyYeHUE MP13, MP17, MP18, MP19,
cBera. Jlazep. MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TOM 4mciae NpaKTHYeCKMX H JIA00PATOPHBIX 4/0
3aHATHI
[Ipaktnueckoe 3anstue Ne 19. «lloctynatel Bopa. 4/0 OK 01, OK | ITPy5, Ilpy9, IIP62,ITPG6,
DHEpPreTUYeCKrue ypOBHIY. 02, OK 03, | ITP67, MP1, MP3, MPI5,
OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
Tema 7.3 Conep:xaHue 6/0
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ATOMHOE AP0

Hyknonnass wmonmens sapa ['eitzenbOepra - 1/0 OK 01, ITP61, ITP62, TIPG3, I1P64,
WBanenko. 3apsg  sapa. MaccoBoe dHcno sjpa. OK 02, OK | ITIP065, I1P66, IIP6S, ITPGY,
N3oTombl. PaanoakTuBHOCTS. Anbda-pacna. 03, OK 06, | ITPyl, IIPy2, Ilpy3, Ilpy4,
DJEeKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmazn. ['amma- OK 07 I1Py5, IIPylO, ITPy11,
W3JIy4YCHHUE. 3aKkOH  paJAMOaKTHUBHOIO  pacraja. [IK 2.3, [IK | [1Py13, JIP25, MP4, MP6,
PanuoaktuBHbie wu30TONmBl B mpuponae. CBoicTBa 3.3 MP13, MP17, MP18, MP19,
MOHU3UPYIOIIETO W3JTy4YEHUS. Biusane MP20, JIP5, JIP6, JIP32,
PaaMOaKTUBHOCTH Ha JKUBBIC OpraHu3MBbl. MP21, MP23, MP44, MP38,
EcrecTBennsbiit ¢hon uznydenus. Jlozumerpus. DHeprus MP39, MP46, JIP14, JIP13,
CBS3M HYKJIOHOB B siape. SmepHbie cuibl. Jledekt JIP12, JIP28, JIP31
Macchl sjpa. SnepHbie peaknuu. [leneHue u cuHTE3
anep. SnepHsie peaktopsl. [IpobieMbl ynpasisieMoro
TEPMOSIICPHOTO CHUHTE3a. JKOJOTHMYECKHE AaCIICKTHI
pa3BUTHUSA AAEPHON SHEPreTUKH. MeToIbl perucTpaunuu
1 UCCJICIOBAHMS DJIEMEHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJICUCTBUSL. bapuonsi,
Me30HbI W JenTtoHbl. I[lpencraBienne o CraHgapTHON
Mozenu. KBapk-riatooHHass Mojenb aapoHoB. PDusuka
3a npenenamu CtaHgapTHOU Mojenu. TemHas Marepus
U TeMmHas sHeprus. EnuHCcTBO (u3nueckoil KapTHUHBI
Mupa.
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME 1/0
Ucnonb3oBanue AJIEKTPOMAarHUTHBIX BOJIH B 1/0 OK 01, I1P61, ITP62, ITP63, TTP64,
MeTtauryprun. CeKTpoMeTphl U3ITYYCHH. OK 02, OK | I1P65, ITP66, IIP6GS8, ITPG9,
03, OK 06, | IIPyl, IIPy2, Ilpy3, Ilpy4,
OK 07 [TPy5, TIPylO, [MPy11,
K 2.3, IIK | ITPy13, JIP25, MP4, MP6,
3.3 MP13, MP17, MP18, MP19,

MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
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MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

B TomM uymciie mpakTHYeCKHX H J1a00pPaTOPHBIX 4/0
3aHATHH
[Ipaktuueckoe 3anstue Ne 20 «3anuch sAIEPHBIX 4/0 OK 01, OK | ITPy5, IlIpy9, IIP62,ITPG6,
peakuuii. CTpoeHUE aTOMOB M aTOMHBIX SiJEp. 3aKOH 02, OK 03, | ITP67, MP1, MP3, MPI5,
PaaMOAaKTUBHOIO pacnana. OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP
43, MP8, MP10
PA3JIEJI 8. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®U3UKN. 2/0
Tema 8.1 Di1eMeHTHI Conepxane 2/0
ACTPOHOMHUH U
aCTPO(U3HKH. Otanbl  pa3BUTHA ~acTpoHoMuu. llpuknamHoe wu 2/0 OK 01, [1P63, ITPy6, ITPy8,MP 10,
MHPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUH. OK 02, OK
[IpuMeHNMOCTh 3aKOHOB (M3UKH JJIs1 OOBSICHEHUS 03, OK 06,
MIPUPOIBI KOCMHUYECKUX 00BEKTOB. Metonsl OK 07
aCTpOHOMHUYECKMX  uccienoBaHuii.  CoOBpEeMEHHbIE
ONTHYECKHUE TEJIECKOIIbI, PaIuOTENIECKOITHI,

BHeaTMoc(epHasi acTpoHoMus. Buj 3Be3nHOro Heba.
Co3Be3nusi, sIpKu€ 3BE€3[bl, IUIAHETHI, UX BUJUMOE
nxenre. Comneynas cucrema. Comaie. CosiHeuHas
akTUBHOCTb. VcTounuk sHeprum ConHUA U 3BE31.
3Be3/bl, UX OCHOBHBIE XapaKTepUCTUKH. J[marpamma
"CHEeKTpaJIbHBIN KJIACC - CBETUMOCTD'". 3B€3/1bl TJ1aBHOM
MOCJIEIOBATEIILHOCTH.  3aBHCHUMOCTh "mMacca -
CBETUMOCTB" IJIsI 3B€3]] IJ1aBHOM IOCISA0BATSILHOCTH.
Bnytpennee CTpOEHHUE 3BE3]I. CoBpeMeHHbIe
MPEACTABICHUS] O MPOUCXOXKACHUM U  HSBOJIOLUHU
CouHIla 1 3Be3/1. DTalbl )KU3HU 3Be311. Miteunbiii [1yTh
- Hama ['anakrtuka. [Tonoxenne u aBwxkeHue CollHIA B
I'anaktnke. TwHIBI TagakTUK. PaguoralakTHKH |
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KkBazapbl. UepHble AbIppl B SApax  TaJaKTHK.
Bcenennas. Pacimmpenne Bceenennoii. 3akon Xa606:ma.
Paz6eranne ramaktuk. Teopust bosbmioro B3pbiBa.
PenukroBoe wum3mydeHwe. MacmrabHas CTpPYKTypa
Bcenennoii. Meraranaktuka. Hepemennbsie mpo0OieMbl
ACTPOHOMHUHU.

IIpomeskyTouHas aTTecTaums

18

Bcero:

240/38
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3.3 IlepeyeHnb J1a00PATOPHBIX U MPAKTHYECKHUX PadOT

Crieunann3upoBaHHOE o0opynoBaHue,

Tembl  1mabopaTopHBIX | (um)
N Kpatkoe conepxanne/ onucanue (11eyb paboTh) TEXHUYECKHE  CpEICTBA,  IPOrPaMMHOE

MPAKTUYECKUX 3aHATUI

obecrieueHue (Ipu HEOOXOTUMOCTH)
Paznen 2 MEXAHUKA
JlaboparopHble 3aHATHS
Jlaboparopuoe 3ansTue Nel "  SKCHEPUMEHTAIBHO OIPECIUTh IJIOTHOCTH JKUAKOCTH M | BECHI C pa3HOBECAMU; JIMHEHKA MaclITabHas;
«Onpenenenue IJIOTHOCTH Tena | TBEpJOro Tena; HITAHTCHIIUPKYJb, MEH3ypKa; BEIIECTBO,

pa3nuuHOl GOPMBI»

"  ONpeNeiuTh LEHY MICNICHUS W3MEPHUTEIbHBIX MPUOOPOB,
WU3MEPHUTh TEOMETPUYCCKUE Pa3Mephl TeJ, ONMPEICIIUTh UX Maccy,
paccuuTaTh 00BEM, pe3yNbTaT CPaBHUTh C TaOJUYHBIMU
3HAYCHUSIMU M YCTAHOBUTH MOTPEIIHOCTh YKCIICPUMEHTA

IIJIOTHOCTH KOTOPOT'O HYKHO OIIPCACIIUTD

JlabopaTtopHoe 3ansitue No2

I/ISYI{CHI/IG BHTaJ'IKI/IBaIOH_[eﬁ CHIJIbI (CI/IJ'IBI

Apxumena)

e [loaBeckTe OO0 M3 IIMJIMHIPOB HA HUTH K THUHAMOMETDY.
3anuinuTe MOKa3aHue Beca Tella Ha BO3AyXe.

e OnycTuTe MIWIMHAP B BOAY TaK, YTOOBI OH IMMOJTHOCTHIO
OKa3ajics MOrpyKEHHBIM B JKUJKOCTbh. 3alHILIUTE MOKa3aHHe
Beca Tena B BOJIE.

e Haiinure cuy Apxumena. (3)

e [IpoxenaiiTe aHaJOTUYHBIN OMBIT C PACTBOPOM COJIH B BOJIE.

Junamomerp, Opycok IUIACTUIINHA,
METAUTMYECKUE LWJIMHIPHI  OJUHAKOBOTO
0o0béMa M pa3HOU Macchl, U3MEPUTEIbHbII
IWJIMHIP C BOJOW, CTaKaH C HACBHIIICHHBIM
pacTBOPOM COJIH, HUTb.

HpaKTI/I‘-IeCKI/Ie 3aHATHUA

IIpakTrueckoe 3anstue Nel
Pemenne 3amau  mo
YpaBHEHUS IBUKEHHUS.

KHMHCMATHKC.

®  HAy4yuThCA Pa3IM¥aTh BUAbI MEXAHWUYECKOIO JBUKCHUS B
3aBUCUMOCTH OT (POPMBI TPACKTOPHU M CKOPOCTH MEpeMELIeHUs
TEeJNa, PacCUMThIBATh €ro mapaMeTpbl, HAy4YUThCS H300paxarb

l"pa(i)I/I‘{eCKI/I pa3jindHbIC BUABI MCXAHHUYCCKHUX ,Z[BI/I)I(CHPlﬁ,
3aIllMChIBATh YpaBHCHHA JABWXCHUA, pas3invaTb €ro
OTHOCUTCIIbHOCTb; HAYYUTHCA (bOpMy.TII/IpOBaTB CJICAYIOIIUC

MOHATHS: MEXaHHUYECKOe [BHKEHHE, CKOPOCTh W YCKOpEHHE,
CHCTEMa OTCUETa, MEXaHUYECKHI NPUHIIUT OTHOCUTEIHHOCTH;
®  [ocie M3YYeHHUs TEOPETHYESCKOr0 MaTepralia pacCMOTPETh

WHIAWBUYAJIIbHOC 3aJaHuc, KOHCIICKT

HeKI_[I/Iﬁ, CIIPAaBOYHBIC MATCPUAIIBL
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06p33€H pPEIICHUA  TUIIOBBIX BBIIIOJIHUTH  3aJlaHUA

IIPAKTUYECKON YaCTH

3ajad4,

[IpakTnueckoe 3anarue Ne2 Pemnienue
3a7lad Ha IapaMeTphl BpallaTeIbHOro
JIBUKCHHUS

"  Hay4YUTHCS pellaTh 33J1a4M HA MTapaMeTPhl BpallaTeIbHOTO
JIBIKCHUS

HHAWUBUAYAJIbHOC 3aJaHHucC, KOHCIICKT

JIEKIIM, CIIPaBOYHBIE MATEPUAIBI

[Ipaktuueckoe 3anstue Ne3 Pemenue
3aja4 1o TeMe «Buabpl CUII B MEXaHHUKE.
Cwia TpeHHs TIOKOS, CKOJIbXCHHS,
Ka4yeHUs, BPALCHUS

"  PACKpBITH COJiepKaHUE 3aKOHOB HbI0TOHA M 0COOEHHOCTH
CHJI Pa3JIM4HOM NMPUPOJBL; 3aKPENUTh YMEHHS U HABBIKM PELICHUS
3a7a4 Ha BTOpOM 3ak0oH HblOTOHA, KOrma Ha Teno JEHCTBYIOT
HECKOJIBKO CHJI;

"  [0CIE U3YYECHUS TEOPETUYECKOI0 MaTepuaa pacCMOTPETh
oOpasell pelleHuss TUIIOBBIX 3aJad, BBIIOJHUTh 3aJaHUA
IIPAKTUYECKON YaCTH

TETpaab Uil NPAaKTUYECKHX paboT, pydka,
METOANYECKUE pPEKOMEHIaluU o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHall

[Ipaktuueckoe 3aHsiTue Ned 3akoHBI
COXpaHEHHUS B MEXaHHMKE H  UX
PUMEHEHUE.

" 3aKpC€nuTh YMCHHA M HABBIKU PCIICHUS 3a4a4 Ha 3aKOHBI
COXPAaHCHHUA DHCPIruu U UMITYJIbCa TCJia;

"  II0CJIC U3YUYCHHA TCOPETUYCCKOTO Marepraaa paCCMOTPETh
06pa3eu pemi€Husdg  TUIOBBIX  3aJda4, BBIIIOJIHUTL  3aJaHUsA
HpaKTquCKOﬁ qaCTu

TeTpaab Ul NPAaKTUYECKUX paboT, pydka,
METOMYECKUE PEKOMEHIalUA 1o
BBITIOJTHEHHUIO paloThI, CIIPaBOYHBIN
MaTepuall, JIMHEHKa, KapaHJalll

[IpakTrueckoe 3ansatue NeS5

Pemenne 3amau Ha (opMyasl pabOThI
cuin. Pabora u MoutHOCTh. DHEprus, ee
BUIbI. 3aKOH COXPAaHEHUsI SHEPTUU

® 33aKpeNUTh YMEHHsS W HaBbIKM pELICHHS 33Jad Ha
(bopMyIbl pabOTHI, MOIIIHOCTH, 3aKOHBI COXPAaHEHUS

"  [I0CJE U3YYCHHs TEOPETUYECKOr0 MaTepralla pacCCMOTPETh
oOpasell pelleHuss THUIOBBIX 3aJad, BBINOJHUTH 3aJaHUA
MIPAKTUYECKON YaCTH

TeTpajap JJI1 MPaKTUYECKUX paldoT, pyuka,
METOANYECKHUE PEKOMEHIalUU o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepuall, JMHENKa, KapaHJalll

Paznen 3 MonekynspHas ¢usnka u
TEPMOJIMHAMMKA

JlaGopaTopHblie 3aHITHS

JlaGopatopHoe 3ansaTue Ne3
HccnenoBanne  3aBUCHMOCTH
TPEHMSI CKOJILXKEHHUS OT BEca Tella

CHIJIbI

"  BBISICHUTH, 3aBUCUT JIU CUJIA TPEHHUS CKOJIBXKEHUS OT CHJIIBI
HOPMaJIbHOTO JJaBJIECHMUS.

*  Onpeaenutb Kod(pOUIMEHT TPEHHs JepeBa IO JBYM
MTOBEPXHOCTSIM.

JluHaMoMeTp, AepEBSIHHBIN OpYyCOK,
IUIOCKOCTh C IBYMsI IOBEPXHOCTSIMH, HaOOp
rpy3oB o 100 r.

JlaGopartophas pabota Ne 4
Onpenenenne KIIJ[ nmpu nmoaséme tena

- OHpe,I[CJ'II/ITB C MIOMOMIBIO TUHAMOMETpa BEC 6pyc1<a.

- 3aernHTe JOCKY B JIAIIKC WMTaTHBAa B HAKJIOHHOM

HAKJIOHHAsI MJI0CKOCTh (mocka),
JTMHAMOMETp, JIMHEHKa, OpPYCOK, INTaTHB C
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10 HAKJIOHHOH IIJIOCKOCTH

MTOJIOKEHUU.
[Tonmoxwute
JUHAMOMETD.
[Tepememiaiite OpycOoK C MOCTOSSHHOM CKOPOCTBIO BBEPX IO
HaKJIOHHOM JOCKE.

N3mepbTe ¢ TOMOIIBIO TUHEHKH MYTh S, KOTOPBIA MpoJenall
OpYCOK, ¥ BBICOTY HAKJIOHHOM TIIOCKOCTH h.

N3meprpre cuy Taru F.
Bbluuciaure  monesHyro
HAKJIOHHOM TIJIOCKOCTH
Pe3ynbTarel n3MepeHuid U BEIYUCICHUN 3aHECUTE B TAOJIHILY.

OpycOok Ha JOCKYy, IPUKPENUB K HEMY

padory  Ompenenmure  KIIJI

My TOM ¥ JIATTKOM.

JlaGopaTtopnast pabora Ne 5
«[IpoBepka 3aKOHA
MEXaHUYECKON IHEPTUn
IIpU IBHYKEHUH TeJia MO IeWCTBUEM CHUIT
TSKECTHU U YIIPYTOCTH.

COXpaHCHHUA

* HaOdromaTh IBMKEHUE TeJa MOJ ICHCTBHEM CHII TSHKECTH
U YOPYTOCTH;

= clIenaTh BBIBOJ O BBHIMOJHEHUHM 3aKOHA COXPAaHEHUS
MOJTHOM MEXaHUYECKON SHEPIHH;

® [IPOBEpPUTH CIPABEIMBOCTb 3aKOHaA ['yka, yoeauTbcs, 4yTo
cuja YIPYrocTd IPONOpPLUOHAIbHA Macce HarpyskH,
ONPEJIEIUTD KECTKOCTh IPYKUHBI.

Habop no mexanuke (Xumiiabo): mTaTuB ¢
MypTramMu Jnankod,  HaOOp CHUPATBHBIX
IPYXHH, JUHAMOMETp, HAOOp TIpy30B
Maccoit 100 r, TuHelKa ¢ MUJTTUMETPOBBIMU
JICJIEHUSIMU.

JlaGopaTtopHoe 3anstue Ne 6
W3ydeHue ycnoBusl paBHOBECUS pblyara

YpaBHOBECHUTH pblYar, Bpallas rakd Ha €ro KOHIAX Tak,
YTOOBI OH PACTIOIOKHUICS TOPUZOHTAIBHO.

N3MeHsst maccy rpy3oB M pa3Mep IUled, MPOBEPUTH 3aKOH
paBHOBECHS pblyara.

pbluar Ha  IITaTMBEe, HaboOp TPY30B,
M3MEpUTEIbHAS JTMHENKA, TUHAMOMETD.

JlaGopatopHnoe 3ansatue Ne 7, 8
“IIpoBepka ra3oBbIX 3aKOHOB. M3yueHue
U30TEPMHUYECKOTO,  M300apHOTO U
M30XOPHOTO MPOIECCOB”

N3yunTh B3aMMOCBSI3b MAKPOCKOIMYECKHUX MapamMeTpoB rasa
3aJJaHHOM  MAacCHhI; OMBITHBIM  TyTEM  yOenutcss B
CIIpaBENIMBOCTH 3aKoHa boitsi-MapuoTra.

[ToBTOPUTH 0OBbETMHEHHBIN Ta30BbIN 3aKOH.

CunboH (aMIOMUHUEBBIH TepMETHYHBIN
UWIMHAP € TOQPUPOBAHHBIMU CTEHKAMH,
IIKAJIOW YCIIOBHBIX €IUHUL], IOPIIHEM C
BEPTUKAJIbHBIM BUHTOM), BO3JYXOBOJHBII
COCIMHUTEIIbHBIN IIJIAHT, MaHOMETD,
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OapoMeTp, WUCHBITYeMbId Ta3 3aJaHHOMN

= 2. IlpoBepuTh Ha TIpaKTUKE COONIOZCHUE 3akoHa boiis-
Macchl — BO3/1yX.

Mapuorra.
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JlaGopaTtopnoe 3ansitre Ne 9
Ornpenenenue Kod(durmeHTa
MOBEPXHOCTHOW TUIOTHOCTH YKHJIKOCTH
MCTOJOM OTpbIBa KaIICJIb

= V3meputh BHYTpeHHHI AraMeTp d HAKOHEYHHKA IITTPHILA.
OIpEAEIUTh MOJYJIb YIIPYTOCTH PE3UHBI IIPU PACTSKEHUH;

= Habparp B mmpuiy 4-5 ™I BOAb M, JAEpXKa €ro
BEPTUKAIBHO U IJIABHO Ha)KUMas HA MOPIIEHb, BBUINTH 3—4 MII B
CTaKaH4MK, CYUTAs Karuid

* [lome3ysice  ¢opmynol, paccuutatb  Kod3PuumeHt
MMOBEPXHOCTHOTO HATSHKEHUS BOJBI U a0COJIIOTHYIO MTOTPEIIHOCTD
€ro OIpeaeIeHUs

*  BpIYUCIUTH OTHOCUTENBHYIO OTPEITHOCTh U3MEPEHUN

INPUIL JUI YUCTOH BOABI, LINPHI] IS
MBUIBHOTO pacTBopa (00bemMom 5-10 wmu),
CTaKaHYMK C YHCTOM BOJOW, CTAKAHYUK C

MBUIBHBIM ~ PAacTBOPOM, IIITAHTE€HIUPKYJIb
WIM  MHUKPOMETpP, OCTPO  OTTOYECHHBIN
KapaHjarl.

JlabopaTtopuoe 3ansitue Ne 10
OmnpezencHue BIAKHOCTH BO3IyXa U
aTMoc(hepHOTro JaBICHUS

* Hanuth B IUTATEINb KUIISTYEHYIO BOY.

» Jlate ¢uTHIIO TpomuTaThcs BogoM W uepe3 10-15 muHyT
MPUCTYINUTH K OMPEICTICHUIO BIIAYKHOCTH.

* OmnpeaenuTh  MOKa3aHUS  CyXOro M YBIQKHEHHOTO
TEPMOMETPOB.

» JloBopaumBasi TUMO ¢ KpacHOW OUU(POBKOH, COBMECTUTH
MOKA3aHUs CyXoro tepmomerpa (KpacHble mH(PBI) ¢
MOKA3aHUSMHU yBIIQXXHEHHOTO (4epHbIe TUPHI).

* OmnpeAenuTh OTHOCHTEIBHYIO BIIAXKHOCTH 10  KPacHOH

CTpEJIKe.

= Pe3ynbpTaThl U3MEPEHUI U BHIUUCICHUN 3aHECTH B TaOIHUIY

rurpometrp ncuxpomerpudeckuii BUT — C,
CTaKaH C KUIISTYEHOU BOAOM, bapomeTp.

Jlaboparopnoe 3ansitue Ne 11
Omnpenenenue yaenbHON TEMIOEMKOCTH
BEIECTBA

" ONBITHBIM nyTemM OIIPCACIINTD BCIIMYUHY YﬂCHBHOﬁ
TCIINIOEMKOCTH BC€IICCTBA W BBIACHUTH (1)H3H‘I€CKI/II>1 CMBICJI
YpaBHCHU: TCIIIOBOT'O Oananca.

" pe3yiabTaT CpaBHUTh C TaOJNMYHBIMA 3HAUYCHUSIMH U

YCTAaHOBUTH IMOTPCIIHOCTD SKCIICPUMEHTA

KaJIOpUMETP WJIHM JiBa COCYZAa, KOTOpbIE
MOKHO  BCTaBUTb OJAMH B  JPYIoOH,
U3MEPUTENIbHBIA  IUIMHAP  (MEH3YypKa),
TEPMOMETpP, CTakaH C BOJOH, BECHl C

pa3HoBecamMH, LWIMHAP METAUIMYECKUH ¢
HHTBIO, COCYJ] C TOpPSYEH BOJIOM.

JlaGopaTtopnoe 3ansitue No 12

OnpeneneHue  Moaysis  yIPYTrOCTH

- I/I3MepI/ITL C IOMOIIBIO MTAHTCHUUPKYJIA HIM MHKPOMETpPaA

HUTKa (JIecKa), PE3UHOBBIA LIHYp IJIMHON
25—30 cm u ceuenueM 4— 10 MmM2 , Habop
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pe3unsl (Moayis FOHra)

TOJIIIMHY ITHYpa M BBIYUCIHTH IUIOMAAh €r0 TOMEePEUHOTO
ceueHud S.

= [logBemmuBas K mHYpy rpy3sl maccoit 0,1 kr, 0,2 kr, 0,3 kr,
HU3MEPUTH COOTBETCTBYIOIINE a0COIIOTHBIEC YAJIMHEHUS IIHYpa:
Y BBIYMCIIUTh OTHOCUTEJIbHBIC YIJTMHEHUS IITHYPA.

= Jlo pesynbraraM HU3MEPEHHM BBIYMCIHATH MOAYJb YIPYTOCTH
pe3uHbl E 1 OLleHUTh NOrpeNIHOCTH 3KCIIEPUMEHTA!

rpy3oB mo 0,1 Kr, mTatuB, JUHEWKA,

MTAaHTCHIUPKYJb WX MUKPOMETP.

IIpakTrueckue 3aHATHS

[IpakTuueckoe 3ausatue Ne6
Pemienne 3amau mo Tteme
MKT. YpaBHeHue
UJICATBHOTO Ta3a

«OCHOBBI
COCTOSTHUS

®  3aKpENUTh YMEHHUS W HABBIKM BBIYMCIICHUS I[MapaMeTpOB
COCTOSIHUSI Ta3a, MCIOJb3ysd Ta30BbIE 3aKOHbl W YypaBHEHHUE
MenaeneeBa — Knaiinepona;

®  [I0CJI€ U3YYEHUS TEOPETUYECKOr0 MaTepralia paCCMOTPETh
oOpaseny pemieHUs THIOBBIX 3aJlady, BBINOJHUTH 3aJaHUs
IIPAKTUYECKON YaCTH

TeTpaab Uil NPAaKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEHIallUA 1o
BBITIOJTHEHHUIO paloTsI, CIIPaBOYHBIN
MaTepuall, JMHENKa, KapaH1amnl

[IpakTuueckoe 3anstue Ne7

JlaBiieHME KUIKOCTEH W TBEPIBIX TEIN.

3akoH [Tackans.

" HAY4YHUTHCS BBIYHUCIIATH JABJICHHUC B XXUAKOCTAX U TBEPABIX
TCIax, NICPECBOANTL CAUHHUILLI USMCPCHUSA B PA3JIMUYHBIC CUCTCMBI;

"  II0CJIC U3YUYCHHA TCOPETUYCCKOTO Marepraaa paCCMOTPETh
06p33€H pEeIICHUd THUIIOBBIX  3aja4d, BbIIIOJIHWUTL 3adaHUA
HpaKTHqCCKOﬁ qaCTHu

TeTpajb U1 NPAaKTUYECKUX paboT, pyuka,
METOINYECKUE PEKOMEHIalUA 1o
BBITIOJTHEHHUIO paloTsI, CIIPaBOYHBIN
MaTepHall, JMHENKa, KapaH1anl

[IpakTuueckoe 3anarue Ne®
Pemenne 3amau mo Teme

«OCHOBBI

TepMOJMHAMUKH. [IpruMeHeHue mepBoro

Hayvaja TEPMOJIUHAMUKU K
M30IIpoIieCcCcaM. KITA TEIJIOBOTO
JIBUTATETIS»

® 33aKpEeNUTh YMEHUS M HaBBIKM PEIICHMs 3a/1a4 Ha IEPBOE
Havano tepmoauHamuku u KITJI reroBoro asurarens;

" [I0CJE U3YYCHHS TEOPETUYECKOr0 MaTepralla paCCMOTPETh
oOpasel; peleHus TUIOBBIX 3aJad, BBINOJHUTH 3aJaHUs
MIPAaKTHYECKON YaCTH

TeTpajap JJI1 MpaKTUYECKUX paboT, pyuka,
METOANYECKUE PEKOMEHIaluU o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepHall, TMHENKa, KapaHaml
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JlaGopaTtopHoe 3ansTue Nel3 BUpTyaJibHasi JiaboparopHas pabora 1.09

= Bpeautre HyxHBbIE mapamerpbl d, L (BbIOpaTth camuMm WM

Onpenencune Kod(durmeHTa BBECTH 3a.1aHHBIC Omnpenenenne ko3 duiMeHTa ynpyrocta u
YOPYrOCTH M MOIYJsS YINPYrOCTH IpHU MOIyJIL  yOpyroctu mpu  aedopManuu
neGopMalu pacTsHKEHHS U COKATHS " [PEroJaBaTesieM) U 3AlUIINTE X 3HAYCHUS pacTsKeHus
= PaccuuTaiiTe miomaab NornepeyHoro CEUeHus MpOBOJIOKH S. L\_t(tjp:/llénedladldaktlka.ru/ mod/page/view.php
21d=

= Menss 3HaueHua Macchbl ot 0 70 10 kr ¢ marom 1, 3anummure B
Tabnuily nokazanus L.

= Bpruucnure 3HaueHUs AeHCTBYIOIIEH cUibl F.

= JlAs KaXAOro 3HAUEHUS HArpy3kd OIPEIEINUTE CPENHION
BeNMYMHY Ko3¢-punuenta K u mongyns ynpyroctu E .

*= QOueHUTe MOrPEUIHOCTh IOJY4YEHHOro 3HaueHus Ecp
KOCBEHHBIX U3MEPEHUH.

= 6 Hcnonw3yiiTe mnosiyueHHbIE pE3yabTaThbl JJsl MOCTPOEHUS

rpaduka
Paznen 4. DnexrponuHamuka
JlaboparopHble 3aHATHS
Jlabopatoproe samarue Ne 14 = CoCTaBUTh IJIEKTPUUYECKYIO Ilenb mo cxeme (puc. 1) B Hao M
Onpenenerne PHCKTPHHICCKOH ey YCTAaHOBUTL OAWH K3 KOHIEHCATOPOB I/I3BéCTHOI>i H?;Tgtli}fp?; ﬁggjg;gﬁgig TOI/II<I;p0aMHepMeTp,
€MKOCTH KOHJEHCaTopa '
CMKOCTH. CoenuHuTeNnbHBIE MPOBOJIA.

= 3apsAuTh KOHAEHCATOP, 3aTeM OBICTPO Pa3psAAMTH €ro Ha
rajJbBaHOMETP M 3aMETaTh 10 €ro IIKAJIE MAKCUMaJIbHOE
OTKJIOHEHHE CTPEJIKU, OTCUNTHIBAsI YU CIIO AEIEHUH N.

* OnbIT MOBTOPUTH /I Oo0Jee TOYHOTO OIpEAENEHHs YHCIia
NeneHni 2-3 paza v Haii- TH

® OTHOLUCHHS HAWJEHHOrO KOJIMYECTBA JEJIEHUM K W3BECTHOMU
€MKOCTH B34TOr0 KOHJIEHCaTopa

® BEINOJHUTh ONBIT C KOHAEHCATOPOM HEM3BECTHOM EMKOCTH,
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HalTu ee, UCNob3ys HopMyITy

- Pe3y.]'IBTaTI>I I/I3MepeHHﬁ W BBIUKCJICHUH 3aIlUCaTh B OTYET.

JlaGopatopnoe 3anstue Nel5 =  CaMOCTOATEeNBHO COOpaTh AJIEKTPUYECKYIO IIEMb 10 | HCTOYHUK TOKa, aMIIepMETpP, BOJBTMETD,
Omnpenenenue yIIeIBHOTO cXeMe. COETMHUTEIIbHbIE MpoOBOJIA, KJTIOY,
CONPOTHUBIICHHUS MPOBOHHUKA = CHATb NMOKA3aHUs aMIIEpMETPa U BOJbTMETPA. HITAaHTeHIIUPKYJIb, JIMHEIKA, KyCOK MPOBO/A,
* lcnonb3ys WTaHTeHUUPKYIb W JIMHEHKY, HAay4YUTbCA | YAEIBHOE COIPOTHBIICHUE KOTOPOTO
ONPEJIEATh TEOMETPUUECKUE Pa3Mephl MPOBOAHUKA. oIpeenseTcs.
= OmpeneianTb BETUYUHY  YAEIBHOTO  COMPOTHBICHUS
MeTaJla.
JlaboparopHoe 3ansTie Nel6 . Cob HcTouHMK  3IEKTpUYECKOW  SHEPIuM  C
o0patb LIeTb M0 CXeMe
DKCIepuMEHTaIbHasl MMPOBEPKA 3aKOHOB MOCTOSIHHBIM HanpspkeHueM (He Boitie 25B);
MapajuleIbHOTO W TOCJIEI0BATEIBLHOIO = V3meputhb HanpsKeHHE, CHITY TOKA Ha IEPBOM PE3UCTOPE. | BOJIBTMETD LIKOJIbHBIM; aMIIepMETD
COCIMHEHUS TIPOBOTHUKOB IIKOJIbHBIA, HAO0Op  JIEMOHCTPAIIMOHHBIX

= lI3MeHHUTH cCXeMy YCTaHOBKU M U3MEPUTh HAIpPsHKEHHUE Ha
BTOpPOM pe3ucrope. CxeMy HapuCcOBaTh B TETPAlb.

=  Beruncnuts cymmy Hanpspkeruit U1+U2 .

= l3MeHUTh CXeMy YCTaHOBKM U HU3MEpUTh oOluee

HanpspKeHHe Ha JByX conportuieHusx Ul2 .
= [IpoBeputs, BoinosHsgeTcs u paBeHcTBo: U12=U1+U2.

= [IpoBepuTh CIpaBeNINBOCTh PABEHCTB

PE3UCTOPOB C pPa3HbIMHU COIIPOTHBIICHUSAMU,
KJIF04Y, COCAUHUTCIIbHBIC ITPOBOAA.

JlaGopaTtopnoe 3ansitue Nel7 Usyuenue
paboTel MynbTUMeTpa. OrmpeneneHue
OJIC u BHYTpPEHHEro COINPOTHBICHUS
MCTOYHUKA DJIEKTPUYECKON YHEPTUHI

HAYUYUTBCA MOJB30BATHCA MYJIBTUMCTPOM IJid Pa3HBIX PCKHUMOB
paboThI

MYyJbTUMETpP, Ha0Op pE3UCTOPOB, IAUOJBI,
TPUOJBI,  MCTOYHMK  TOKa,  peocTar,
COEMHUTEIIbHBIE IPOBOJA, KITIOY.

JlabopaTopHoe 3aHATHE Nel8
Onpenenenue TEMIIepaTypHOTO
Kod(dumeHTa Meu

" pacKphITh BJIMSHHE TEMIEPATypbl Ha 3JIEKTPUUYECKOE
CONPOTHUBIIEHUE METAJUIOB; OIBITHBIM MYTEM  ONpPENEIUTH
KO3 (ULUEHT TEePMUYECKOTO COMPOTHUBIEHUS MeIH, coOpaB
MEKTPUYECKYIO LIETb U U3MEPUB NIEKTPUUECKUE TTApaMETPhI IIPU
Pa3IMYHBIX TEMIEPATypax MPOBOIHUKA;

" [IOCTPOUTH IO SKCIHEPUMEHTAJIbHBIM JAHHBIM Tpaduk

npuoOp MJIsi ONPEEICHUS] TEMIIEPATyPHOTO
Kod(p(UIIMEHTa  CONMPOTUBICHUS  MEH,
tepmoMeTp TexHuueckuit ot 0 go 100°C ¢
ueHot nenenuss 1°C, oMMerp, BHEIIHUI
cocyn KaJopuMeTpa c BOJIOH,
JJIEKTPOIUINTKA, KIIIOY, COEIMHUTEIbHbIE
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3aBHCHMOCTH COIIPOTUBIICHHSI OT TEMIIEPATYpPhl

MIPOBO/JIA, IITATHB C MY(PTOMH U JTATTKOH.

JlaboparopHoe 3aHATHE Nel9 "  ONpeAeTNTh HOMHHAJIBHOE CONPOTHBIIEHHE PE3UCTOPOB | HAOOP PE3UCTOPOB Pa3HBIX COMPOTUBIICHHUH,
Onpenenenue COIIPOTHUBJIEHUS | METOOM MapKHPOBKHU; Ta0JIMIIa 3HAKOB MAPKUPOBKU.
pe3nucropa METOJJOM MapKUPOBKHU "  ONpeNeiuTbh JOIMYCTMMOE 3HAYEHHE CHJIBI TOKa s
JAHHBIX PE3UCTOPOB IIPU U3BECTHOM HOMMHAJIE MOLTHOCTH
Jlaboparopuoe  3amsatue Ne 20 " HAy4YMTbCA IMPAKTUYECKH ONPENEISTh TEIJIOBYIO OTHAdy | 2 3JEKTPUYECKUX HarpeBaTelis, COCyxd Ui

Onpenenenne KIIJ[ narpeBareneit

AIIEKTPHUYECKOTO HarpeBaTelis JJIF00ro TUIa,

" [POUW3BECTH HArPEB >KHUJIKOCTH W OMPEICIUTH TEILIOBBIC
napameTpsl poriecca;

= ompenenuth AIPPEKTUBHOCTH PaOOTHI
CpaBHEHHEM TMOJYYCHHOUN U NIePEaHHON TEIUIOTHI

HarpeBaTeleu

KUISTYECHUS BOJbI, BOJA, TEPMOMETD,
CEeKyHIOMEp  (4achl), CIPaBOYHUK IO
busuke
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JlaGopaTtopHoe 3ansTre Ne 21
HccnegoBanne 3aBUCHMOCTH MOIITHOCTH
JAMIION HaKaJWBaHUs OT HANPSHKCHUS
Ha ee 3aKuMax

=  OnpenenauTs LEHY JelIeHHs TPUOOPOB

= CocraBuTh HIIEKTPUUYECKYIO CXEMY, colOuroias
MOJIAPHOCTH TPUOOPOB

= Jlocme TpOBEepKM CXEMbI  IpENojAaBaTesieM  IIeTb
pazomkHyTb. C  mOMOIIBIO  peocTaTa  BHICTaBHUTH
MUHUMATbHOE HanpsHKEHUE. CHsATB MOKa3aHUsA

M3MEpUTENbHBIX TPHUOOPOB
= [locTeneHHO MEHSATH IMOJIOKECHHSI peocTaTa U CHATh 7-8
MOKa3aHui mpudopoB

- I[JISI Kaxja0ro 3HaA4YCHUA HaITps>KCHU A IoCUYUTaTh
MOIIHOCTL JIaMIIbl, @ TAKXXEC HOIIOJHUTCIBHO paCcCUUTATb
COITPOTUBJICHUC JIaMIIbI npu Pa3HBIX TOKax u
HaIIPAXKCHUAX

= Pe3ynbTarhl pacyeToB U U3MEPEHUM 3anucaTh B TaOIHUILY.
= JlocTpouts rpaduk 3aBUCUMOCTH MOLITHOCTH JIAMITbI OT
HaIIpsDKEHUS Ha €€ 3aKUMax.

JAMITOYKa, HICTOYHUK IIOCTOSIHHOT'O
HaIPsDKEHUs, peocTar, K4, aMIepMETp,
BOJIBTMETP, KJIF0Y, COEIMHUTEIIbHbIE
IpoBoJa

JlaboparopHoe 3ansTie Ne 22

Tema: "3aBUCHUMOCTb 3IIEKTPUYECKOTO
CONPOTHUBIIEHUSI IPOBOAHHMKA OT €r0
JUIMHBI, TUIOIIA U MOTIEPEUYHOT0 CEYEeHHUS
U Marepuaia”

= (CoOepure 1emb, COCTOSIIYI0 M3 IOCIEA0BATEIbHO
COCAMHCHHBIX HCTOYHHUKA TOKa, KJIro4a, IHaHeJaun
PE3UCTOPOB, aMIIepMeETpa

= He  3a0bBaiiTe = coOmOJaTh  MOJSIPHOCTH  IIPH

MOAKJIIOYEHUN aMIIepMETpa U BOJIBTMETpPA K LEIH.

= Paccuuraiite LEHY JIeJICHUs Hu MOTPENTHOCTh
W3MEpPUTENbHBIX MPHOOPOB. Hauepture B TeTpamu
TabNuIly, B KOTOpYIO Oylere 3amuchiBaTh 3HAYCHUS
(u3MUECKUX BEIMYMH, U3MEPEHHBIX M BBIYHCICHHBIX B
X0/I€ BBINOJIHEHUS 1a00paTOpHOIl pabOTHI.

WCTOYHHMK TOKA, COCIUHHUTEIILHBIC POBO/A,
amriepmeTp (¢ mpenenom usMmepenust 3 A),
BOJIBTMETp (C mpenesnoM uzMepeHus 6 B),
KJII04, HAa0Op  IMPOBOJIOYHBIX PE3UCTOPOB
pa3IMYHOM JUIMHBI, CEYEHUs, Marepuasa
(Habop pe3ucTopoB), peocTar.

JlaboparopHoe 3ansiTue No23
Omnpenenenne SJIC W BHYTPEHHETO
COINPOTUBIIEHUS UICTOYHHUKA TOKA

Cobepute 1emnb, U300paKEHHYIO HA PUCYHKE.

N3meprre DJ1C nCTOUHMKA, TOIB3YACH TEM, YTO
HaIPsHKEHUE MEKY €T0 IOJI0CaMU MAJIO OTJIMYAETCS OT
OJIC, ecmu R >> r.

aMIIEpMETp, NCTOYHUK TOKaA, PE3UCTOP,
K104, COCANMHUTEIIbHBIC ITPOBO/JIA.
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=  3aMKHHUTE KIIO4Y, U3MepbTe Crily Toka | u HanpspbkeHue U.

= Paccuuraiite, ucnonb3ys 3akoH OMa i ydacTKa Leny,
BHEIIIHEe conpoTuBieHue R.

= PaccuuTaiTe BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA
6. Pe3ynbrarhl n3MepeHuii 3aHECUTE B TAOIHITY.

JlabopaTtopnoe 3anstue Ne 24
Onpenencaue ANEKTPOXUMUIECKOTO
OKBUBAJIEHTA MEAM B  Ipolecce
ANIEKTPOJIH3a CyIbhaTa MEIH.

" QONPENEHUTh DJIEKTPOXMMHUYECKHN HIKBUBAJICHT
AKCIEPUMEHTAIBHBIM ITyTEM;

® [IPUTOTOBUTH PACTBOP JJIEKTPOJIUTA, INPOMYCTHUTH 4YEpPE3
HETO0 JIEKTPUUYECKUH TOK;

® HAUTU DJJIEKTPOXMMHUYECKUU OSKBHUBAJICHT MEIH Yepe3
Maccy 0caJika Ha 3JIEKTPOAEH MapaMeTphl JEKTPUUECKON LEIH;

" pe3yNbTaT CpPaBHUTh C TaOJMYHBIMH 3HAYCHHUSIMH U
YCTaHOBUTH NOTPEMIHOCTh SKCIEPUMEHTA

Meau

BECbl U pPa3HOBECHI;  aMIEPMETpP; Yachl,
UIEKTPOIUINTKA; aKKyMYJSATOpHas Oatapes;
peocTar; KIIt04; MEAHbIE AIEKTPObI (2 1IT).)
CO BCTaBKOH; COEIMHMTENbHBIE IPOBOAA;
IEKTPOIUTUYECKAs BaHHA C PACTBOPOM
MEJIHOTO Kyrnopoca

JlabopaTtopnoe  3amstue ~ No 25
3aBUCUMOCTh COTIPOTUBIICHUS oT
TEMIIepaTypbl 00pa3lloB MeTauia |
HIOJTYIIPOBOTHUKA

"  U3MEPSTh CONPOTUBICHUE IPOBOJAHUKA OMMETPOM;
" YCTAHOBUTh 3aBUCHUMOCTb CONPOTUBJICHHWE MeTaljga u
MOJIYTIPOBOJIHUKA OT TEMIIEPATyphl

MYJIBTUMETpP, TPUOOPHI JUISI  HM3YYCHUS
3aBUCHMOCTH CONPOTHBIICHHSA MeTalla U
IIOJIyIIPOBOJIHUKA oT TEeMIIepaTyphl,

TEPMOMETD, MEKTPUUECKas IUINTKA, IITATUB
C NIPUHAUIEKHOCTSIMH, KOJIOA C BOJOH.

HpaKTI/I‘-IeCKI/Ie 3aHATHUA

[IpakTuueckoe 3ansarue Ne 9

Pemenune 3a1a4 o TemMe
«DIEeKTpOCTaTUKA. DNeKTPOEMKOCTh
KOHJIEHCATOPOB»

"  U3YYUTH DJIEKTPUUYECKOE TO0JIe, 3HATh €ro MPUPOIY, €ro
JIECTBUE HA DJIEKTPUUYECKHE 3apsA/ibl U APYTHE 3JIEKTPUUYECKUE
TIOJIS;

®  [I0CJI€ U3yUYEHHUS TEOPETHUYECKOr0 MaTepHaia paCCMOTPETh
oOpasen] pelieHus THIOBBIX 3a/lady, BBHIMOJHUTH 3aJaHUs
MIPAKTUYECKON YacTH

WHIUBUAYAJIBHOC  3aJaHUC, KOHCIICKT

HeKI_[I/Iﬁ, CIIPAaBOYHBIC MATCPUAIIbL

[Ipaktrueckoe 3anstue NelO

Pemenne  3amau «3akoHbl  Oma.
ConpoTusieHue. CmMmemaHHoe
COEIMHEHHUE MPOBOJHUKOBY

" 3aKpCIIUTh YMCHHUS W HABBIKA BBIYHUCIICHHA CHJIbI TOKA,
HalpsKCHUA, COIIPOTUBJIICHUA II0 OIPCACICHUIO W I10 3aKOHY
Oma AJId ydacCTKa ICIH, a TaKKE C YUYCTOM 3aKOHOB Pa3jIMduHOTO
COCAUHCHUS ITPOBOAHUKOB;

" TI0CJIC U3YUYCHHA TCOPCTHYCCKOI O MaTCpHraja paCCMOTPETh

TeTpajap JJI MpaKTUYECKUX pabdoT, pyuka,
METOAUYECKHUE PEKOMEHIalUU o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepuall, JMHeNnKa, KapaHIarl.
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06p33€H pEeIICHUA THIIOBBIX 3aad, BbIIIOJIHUTL 3aJaHHA

IIPAKTUYECKON YaCTH

[IpakTnueckoe 3austue Nel 1

Pemrenne 3amau mo Tteme «Pabora,
MOIIIHOCTb U COIMPOTHBIICHUE
DIIEKTPUIECKOTO TOKA)

" HAay4YMTbCA pellaTh 3a/1a4yM, UCIONb3Yys (opmysbl paboThI
TOKa U MOIIHOCTH;

"  [I0CJ€ U3YYEHHS TEOPETUYECKOT0 MaTepHralia pacCMOTPETh
oOpaszer] pemieHWs THIOBBIX 3a7a4, BBINIOJHUTH 3aJaHUS
MIPaKTUYECKON YacTu

TeTpaab Uil NPAaKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEHIallUU 1o
BBITIOJTHECHHUIO paloThI, CIIPaBOYHBIN
MaTepuall, JIMHENKa, KapaHJalll

[Ipaktuueckoe 3ansitue Nel2
Pentenue 3amau mo teMe «Mar"HuTtHoeE
M0JIE U €T0 XapaKTEPUCTUKI

u BaerHI/ITB yMeHI/ISI W HABBIKW BBIYUCIICHUSA BCINYHUH C
WCIIOIb30BaHUEM 3aKkoHa Awmmepa, GopMmya IS OmpeaeieHus
MAarHUTHOTO MOTOKA, chiibl JIopeHna;

"  [0CJ€ U3YYCHHS TEOPETUYECKOr0 MaTepHralia pacCMOTPETh
06pa3eu peHIeHI/Iﬂ TUIIOBBIX 3aJa4, BBIITOJIHUTH 3adaHUA
MPAKTHYECKON YacCTH

TETpaab U1 NPAaKTUYECKHX padoT, pydka,
METOANYECKUE pPEKOMEHIaluU o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHanl

[IpakTuueckoe 3anarue Nel3

" H3YYHUTH ABJIICHHUC BHGKTpOMaFHHTHOﬁ HHAYKOWH, [TPABUIIO

TeTpaab I MPAKTHYECKUX paldoT, pydKa,

Pewenne 3a1a4 1o teMe | JIeHla, ABJIeHHE CAMOUHIYKLIIUHA U HAYYUTHCS PELIATh 3a1a4U; METOANYECKHUE PEKOMEHIalUU o
«OJIeKTpOMarHuTHasT MHIAYKIUS. 3aKOH ®  JI0CJIE U3y4YEHUs TEOPETUYECKOr0 MaTEpHUaIa PACCMOTPETh | BBIIIOJHEHHIO paboTsl, CIIPaBOYHBIN
3JIEKTPOMAarHUTHOU UHAYKIHMY. | oOpa3el] pelleHus THUIOBBIX 3a/ay, BBIIOJHUTH 3aJaHMs | MaTepuall, JIMHeiKa, KapaHaall
CaMOMHAYKIUS IIPAKTUYECKON YaCTH

Paznen 5. Konebanus 1 BOJIHEL

JlaGopaTopHblie 3aHITHS

Jlabopatopnoe 3anstre Ne 26 [Tposepka
3aKOHOB KOJIeOaHUI MaTeMaTHYecKOTro
MasiTHHUKa

® YCTaHOBUTh MAaTEMaTUYECKYK) 3aBUCHMOCTb IE€pUOJA
HUTSHOI'O MAasATHUKA OT JJIMHBI HUTH MAasTHUKA;

®  MU3MEpPUTh BpEMs 3aJaHHOIO KOJMYEeCTBa KoyieOaHU,
MEHsAs JUIMHY HUTH, pPAacCUUTaTb M CPAaBHUTH IapaMeTpbl
KoJie0aHui Npy pa3HON JUIMHE MasiTHUKA

AJIEKTPOHHBIA CEKYHJIOMEDP, U3MEPHUTEIbHAS
JIEHTA, IIAPUK C OTBEPCTHEM, HUTh, IITATUB
¢ My(TOI U KOJIBIIOM

JlaGopatopHoe 3aHsTue Ne 27 N3yuenue
3aKOHOB MPY)KMHHOTO MasiTHUKA

® OSKCIEPUMEHTAJIBHO YCTAaHOBUTH 3aBHCHUMOCTh IIEPHOAA
KoJe0aHUN MPYKUHHOTO MasiTHUKA OT JKECTKOCTH MPYXHUHBI U
Macchl Ipysa:

* HU3MEpUTh BpeMs 3aJaHHOTO KOJMYECTBAa KOJIeOaHMUI,
W3MEPUTH M PACCUUTATh MapaMeTpbl KoJaeOaHHH

IITaTUB C My(QTOH U JIAKOM, HAOOP MPYKUH
pa3HOW JKECTKOCTH, HabOp TPy30B pa3HOM
Macchl, CEKyHIOMEp

JlaboparopHoe  3aHatme No 28

"  U3Y4YUTh YCTPONCTBO 5! TIPUHIUI paboThI

TpanchopmaTop JabOpaTOpPHBIN,  Jamrma
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YcerpoiicTBo
reHepaTopa

TpanchopmaTopa u

TpaHcdopmaropa 1 reHeparopa;
" u300pa3uTh  TpaHchopMmarop, TreHeparop,
COCTaBHBIC YaCTH, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI

yKa3arb

HaKaJIMBaHUA, KIHOY 3aMbIKaHUSA
KOMIIJICKT ITPOBOAOB COCAUMHUTCIIBHBIX

TOKa,

IIpakTrueckue 3aHATHS

[IpakTuueckoe 3anarue Nel4
Mexannueckue  koyiebaHUsA U

" 3aKpCIHUTh YMCHHS M HABBIKU BBIYHUCIICHHUA IIapaMCTPOB

TeTpajab JJI1 MPaKTUYECKHX paboT, pyuka,

UX | K0JIeOATENbHOTO JBWXKECHUS, XapaKTEPUCTUK MEXAHUYECKUX | METOJAMYECKUE PEKOMEHIalUU 1o
XapaKTEPUCTUKU BOJIH; BBITIOJTHECHHUIO paloThI, CIIPaBOYHBIN
"  [I0CJE U3YYCHHS TEOPETUYECKOrO MaTepualla paCCMOTPETh | MaTepHUall, JIMHEWKA, KapaHJall.
oOpasely pemieHus THUIOBBIX 3ajay, BBINOJHUTh 3aJaHUA
IIPAKTUYECKON YaCTH
ITpakTueckoe 3ansatue NelS " M3Y4UThb CBOOOJHBIE 3JIEKTPOMArHuWTHBIE KojeOaHWsl B | TeTpaab Ul HPAKTUYECKUX paboT, pydka,
Pewenne 3a1a4 Ha BHUJIbI | KOHTYpPE, BUJBI CONPOTUBIICHUS B LIENH IEPEMEHHOIO TOKA, UX | METOJIMYECKHUE PEKOMEHIallUA 1o
COIIPOTHUBJIEHUI B LEMSX MEPEMEHHOI0 | OTIMYUSA U OCOOCHHOCTH; BBITIOJTHEHHUIO paloThI, CIIPaBOYHBIN
toka. @opmynsl  TpaHchopmaTopa. "  [I0CJE U3YYCHHS TEOPETUYECKOIO0 MAaTepHalla paCCMOTPETh | MaTepHall, JINHEHUKA, KapaHaaml
Pacuer nenu Tpancdopmaropa. oOpasell pelieHus THUIOBBIX 3aJay, BBINOJHUTh 3aJaHUA
IIPAKTUYECKON YaCTH
[TpakTueckoe 3ansatue Nel6 " W3Y4UThb CBOOOJHBIE 3JIEKTPOMArHuWTHBIE KojeOaHWsl B | TeTpaab Ul HPAKTUYECKHX paboT, pydka,
Pemenue 3a1a4 1o TEME | KOHTYype, paCIpOCTPAHEHUE BOJIH, BUJIBI BOJIH UX OTINYUS; METONYECKUE PEKOMEHIallUA 1o
«DNEeKTpOMarHuTHbIE  KOJIeOaHUs U "  [I0CJI€ U3y4YEHUs TEOPETUUECKOI0 MaTEpHUalla paCCMOTPETh | BBIIIOJHEHUIO paboThI, CIIPaBOYHBIN
BosiHBL. Popmyina Tomcona» oOpaszery pelieHus THUIOBBIX 3ajad, BBIIOJHUTh 3a/JaHUS | MaTepHall, JIMHEHKa, KapaHJall
MIPAKTUYECKOU YaCTH
[Ipaktuueckoe 3ansitue Nel7 «3akoHBI = JlpakTHuyeckd TPUMEHSTHh 3aKOHBl  OTPAXKEHMsI U | TeTpaab JUIsl NMPAKTUYECKUX padoT, pyuka,

OTPaXXEHUS M  MPEIOMIICHUs
®opmyiia TOHKOM JIMH3BI.

CBCTa.

IIPEJIOMIIEHUS] CBETA IIPU PEILIEHUU PACUETHBIX U KAYECTBEHHBIX
3a/1a4(B ONTHYECKUX YCTPOMCTBAX U Impubopax)

METOUYECKHE pPEKOMEH1allun
BBIIIOJIHEHUIO paboThl,
MaTepua, JMHEWKa, KapaHaal

o
CITPABOYHBIN
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JlaGopaTtopnoe 3ansitue No29
«Onpenenenune
MPETOMIICHUS CTEKIIay.

IIOKa3aTcia

= HaGmronaTe npenoMIIeHUE CBETa B PealIbHBIX YCIOBHSX.
* HayuyuTbcs UCIONIB30BATH 3aKOHBI MPEIOMIICHHUS JJIs
pacuera noka3aTesis PeIOMIICHUS.

CrexiisiHHAs IJIaCTUHKA, TpU UTJIBI,
Tpancnoprup, Kapron, Tabnuma cunycos.

JlaGopaTtopnoe 3anstTue Ne 30
N3ydyeHne TpekoB 3apsHKEHHBIX YACTHIL
10 TOTOBBIM (poTorpadusim

3amanue:
1. N3yuuTh TpaeKkTOpHUM 3apsHKEHHBIX YaCTHII.
2. [Ipoananm3upoBaTh XapakTep ABUKEHUS YACTHI] U

UX XapaKTEPUCTUKU

dororpaduu TPEKOB 3apsSKEHHBIX YACTHII.

Paznen 7 KBantoBas dusuka

[IpakTuueckoe 3ansatue Nel8
Pemenne 3amay mo Teme «3aKOHBI
dororddekra. YpaBHeHNE DUHIITCIHHA»

* myuuTh 3akoHbl CromeroBa jns  (dotodddekra.
HayunTbcs pemaTs 3a1a4u Ha ypaBHEHHE DWHINTEHHA;

®  JI0CJIE U3y4YEHUs TEOPETUUECKOr0 MaTepHUalla paCCMOTPETh
oOpasell pelieHus THUIOBBIX 3ajady, BBINOJHUTH 3aJaHUA
IIPAKTUYECKON YaCTH

TETpaab Uil NPAaKTUYECKHX paboT, pydka,
METOANYECKHUE PEKOMEHIaluU o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHJanl

[IpakTtnueckoe  3ansitue  Ne 19.
«Iloctynatet bopa. OHepretuueckue
YPOBHM.

= Paccmotpers nocrtynarsl bopa mpu mepexome atoma B
BO30YKJIEHHOE COCTOSIHHE, JHEPI€THUECKUE YPOBHHU.

"  [I0CJIe U3YYEHHUS TEOPETUUECKOr0 MaTepuana pacCMOTPETh
oOpaszel] pelieHHus THUIOBBIX 3aJa4y, BBIIOJHUTh 3aJaHUS
MIPAKTUYECKON YacTH

TeTpajb Uil HPAaKTUYECKUX paboT, pyuka,
METOINYECKUE PEKOMEHIalUA 1o
BBITIOJTHEHHUIO paboThI, CIIPaBOYHBIN
MaTepuall, JMHENKa, KapaH1amnl

[Ipaktuueckoe 3anstue Ne 20 «3anuch
anepHbIX peakuuil. CTpoeHue aToMOB U
ATOMHBIX AO€P. 3akoH pPaaruOaKTUBHOI'O
pacriaga»

® 33aKpENUTh YMEHUS M HABBIKM BBIYHCIICHUS YHEPTUU CBS3H
Apa, a TakKe INPAaBWIBHOIO HANUCaHUA SIACPHOM pPEAKLUU C
HCIOJIb30BAHUEM 3aKOHOB COXPAHEHHsI MAacCOBOIO U 3apsA10BOrO
gucen (3CM3Y) u BBIYMCICHHMS SHEPreTHUECKOrO BBIXOJA
SIIEPHOM peaKkIuu;

"  [I0CJI€ U3y4YEHUs TEOPETUUYECKOr0 MaTepHUaia paCCMOTPETh
oOpaszer] pelieHus THUIOBBIX 3ajad, BBIIOJHUTh 3a/aHUA
MIPAKTHUYECKOU YaCTH

TeTpajap JJI MpaKTUYECKUX paboT, pyuka,
METOANYECKUE PEKOMEHIaluU o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepHal, TMHENKa, KapaH1amt
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4 YCJIOBUS PEAJIU3AIIMA YYEFHOU JUCIIUILINHBI

4.1 MaTepuaJbHO-TeXHHYeCKOe o0ecnieuyeHne

Jlst peanu3anuy MporpaMMbl Y4eOHOM TUCIUTIIMHBI MPEyCMOTPEHBI CIEAYIOIINE CIICIHATbHBIC
IIOMCIICHUS

Kabunem «EcmecmeenHonayynbix OuCyuniuny, OCHAIEHHBIA B COOTBETCTBHH C MPHUJIOKCHUEM
3 0Opa3oBaTEIbHON IPOrPaAMMBI.

Jlabopamopusi «@u3uxay, OCHAIICHHAas B COOTBETCTBHHM C MPHUJIOKEHHEM 3 00Opa30oBaTeIbHOMI
MIPOTrpaMMBI.

Ilomewenue onsi 6ocnumamenvHoi pabomvl, OCHAIIEHHOE B COOTBETCTBUU C TMPHIOKEHHUEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

Komnvromepnulii xnacc, OCHAIlIGHHBIH B COOTBETCTBHHM C TPHJIOKEHHEM 3 00pa30BaTEIbHOM
MIPOTrpaMMBI.

4.2 YyeOoHO-MeTOIMYeCKOe H HH(POPMALIMOHHOE 00ecTedeHHe pean3alu NporpaMmmbl

OcCHOBHbBIE HCTOYHUKH:

1 Mskumes, I'. 5. ®usuka: 10-i kimacc: 6a30BbIM u yriayOnéHHbIN ypoBHH : yueOHUK / . 5.
Mskumes, b. b. byxosues, H. H. Cotckuii ; non penakuueit H. A. [lapdentoeBoit. — 11-e uzn., crep.
— Mocksa : IIpocsemenue, 2024. — 432 c. — ISBN 978-5-09-112178-0. — TekcT : 31eKTpOHHBI# //
Jlanp : snexTpoHHO-OMOnMoTeuyHast cucrema. — URL: https://e.lanbook.com/book/408686 (marta
obpamenust: 02.04.2025). — Pexum noctyna: i aBTOPU3. TOJIB30BATEIICH.

2 Mskumes, I'. 5. ®usuka: 11-i knacc: 6a30Bblit U yrnyOnéHHbid ypoBHH : yueOnuk / I'. .
Mskumes, b. b. byxosues, B. M. Yapyrun ; nox pexakuueit H. A. IlapdentseBoii. — 12-e u3z., crep.
— Mockaa : IIpocsemienne, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. — Tekcr : 27eKTpOHHBIIA //
Jlane : snmekTpoHHO-OMOMMoTeuyHass cucrema. — URL: https://e.lanbook.com/book/408689 (mara
obpamenusi: 02.04.2025). — Pexum noctyna: ais aBTOPU3. MOJIB30BaTENECH.

JlonoJiHuTeIbHbIE HCTOYHUKH:

1. lemumuenko, B. . ®usnka : yueOnuk / B.1. Jlemuauenko, U.B. lemumauernko. — 6-¢ u3m.,
nepepabd. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + Jlon. marepuaisl [ D1eKTpOHHBIN pecypc].
— (Beicmee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : anekTponHbid. - URL:
https://znanium.ru/catalog/product/1858485 (mara oOpamenus: 02.04.2025). — Pexxum pocryma: 1o
TIOJIITHICKE.

2. Ky3nenoB, C. . ®usnuka. OCHOBBI EKTPOJUHAMUKU. DJIEKTPOMArHUTHBIE KOJeOaHUS U
BOoJIHBI : yueOHoe nocobue / C. U. Ky3nenoB. — 4-e u3z., ucnp. u gon. — Mocksa : BysoBckuit
yuebnuk : UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : snextpoHHsIif. - URL:
https://znanium.ru/catalog/product/1850635 (mara oOpamenusi: 02.04.2025). — Pexxum noctyma: 1o
MIOJIITHUCKE.

3. Tapaco, O. M. ®usuka : ydebHoe mocodbue / O. M. TapacoB. — Mocksa : ®OPYM
NH®PA-M, 2019. — 432 c. — (IIpodeccuonanbHoe obOpazoBanue). - ISBN 978-5-91134-777-2. -
Texcer : oanextponssid. - URL: https://znanium.ru/catalog/product/1012153 (mara oOpamieHus:
02.04.2025). — Pexxum qocTyna: mo MOATHUCKE.

4. PomuonoB, B.H. ®usuka: yuebHOe mocobue s cpeaHero  mpodecCHOHATBHOTO
obpaszoBanus / B. H. PoguonoB. — 2-e u3n., ucnp. u gomn. — Mocksa : U3parensctBo FOpaiit, 2023. —
265 c. — (Ilpodeccnonanproe oodpazoBanue). — ISBN 978-5-534-07177-1. — TekcT : SNEKTPOHHBIH //
O6pazoBarensHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nata oOpameHus:
02.04.2025).

5. Iunckuii, A. A. ®usuka : yueonuk / A.A. [Munckuii, I'.}O. I'pakoBckuii ; mox obmi. pexa. FO.H.
Huxa, H.C. IlypsimeBoit. — 4-e uzn., ucnp. — Mocksa : @OPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee npodeccuonanbaoe obpazoBanue). - ISBN 978-5-00091-739-8. - Tekcrt : 31IeKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/1712397 (nara obpamenus: 02.04.2025). — Pexum nocryma:
IO TIOJIITHCKE.

HNHTepHET-pecypcenl:
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https://urait.ru/bcode/512604

1. T'ocynapctBenHas oOpaszoBarenbHas matgopma «Poccuiickas 3IeKTpOHHAs KOy © OPUITHATBHBIN
caiit. — URL : https://resh.edu.ru/ (nara obpamienus 02.04.2025). — TekcT : 3JI€KTPOHHBIH.

2. OtkpsIThIi KoTeK. Pusnka : caitr. - URL : http://www.physics.ru (mara oopamenust 02.04.2025).
— TeKeT : ANEeKTPOHHBIN.

3. ®usuka s Beex. 3amaun o ¢usmke ¢ pemenusmu : caiit. — URL : http://fizzzika.narod.ru (mara
obpanienus 02.04.2025). — TekCT : 3JIEKTPOHHBIH.

4, KBaHT: Hay4YyHO-IONMYJSIpHBIA  (pU3MKO-MareMaTuueckuii >kypHan : caiit. — URL
http://kvant.mccme.ru (mata oopamienus 02.04.2025). — TekcT : 371€KTPOHHBIH.

5. MonekynsapHas ¢usuka : caiir. — URL :  http://marklv.narod.ru/mkt/ (mata obpamenus 02.04.2025).
— TeKCT : AIeKTPOHHBIH.

6. ®usuka Bokpyr Hac : caiT. - URL : http://physics03.narod.ru (nara oopamenus 02.04.2025). — Tekcr
: DJICKTPOHHBIH.

7. ®usuka.py: cailt ais ydanmxcs ¥ npenojaBatenei ¢usuku : caiit. - URL : http://www.fizika.ru
(mata oopamenus 02.04.2025). — TekcT : 271€KTPOHHBIIA.

8. Slnepnas ¢usuka B Uurepuere : caiit. - URL : http://nuclphys.sinp.msu.ru (mara oOpamieHust
02.04.2025). — TeKCT : DIIEKTPOHHBIN.

5 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JUCLUIINHDBI

KoHTposib u olneHka pe3ynbTaTOB OCBOSHHS AMCUMILIMHBI OCYIIECTBIISETCS IMpernojaBaTelieM B
IIPOLIECCE TEKYLIET0 KOHTPOJIS U IPOMEXKYTOUYHON aTTECTALIUU.

5.1 Tekyumiuii KOHTPOJIb

KonTtponupyembie HaumenoBanue
Kontpomupyemsie
No| PasaCIEI (Temsr) pesynstats (OK u TTK, TTP OLICHOYHOI'0 Kpurepun
" | yueOHoI JIP, MP) ’ > | cpencTBa OLICHKU
NUCHUTIIINHEI i
1 | Paspen 1. ®usukan | OK 01 TIP61, IIpyl, Ilpyl3, | Tecr CMm. HUXKE
METOAbl HAYYHOI' 0 JIP 25
MO3HAHUS

2 | Paszmen 2 Mexanuka | OK 01, OK 02, OK 03, OK [pakTidgeckoe CM. HIKe
Tema 2.1 06, 3aHATHC
KunemaTuka [1P61, TIP62, T1PG3, I1P64, | (mpakTideckoe
[1P65, T1PGY, TIPyl, IIPy2, | 3anaHue)
[Tpy3, Ilpy4, IIPyS, TIPyl1,
JIP25, MP4, MP6, JIP32, | JlaGoparopHas
MP21, MP23, MP46, JIP14, | pabora
JIP13, JIP12

3 | Tema 2.2 Iunamuka | OK 01, OK 02, OK 03, OK [pakTidgeckoe CM. HIKe
06 3aHATHC
[1P61, I1P62, TIP63, I1P64, | (mpakTHdeckoe
I1P65, I1PGY, I1Pyl, IIPy2, | 3amaxue)
[Tpy3, Tlpy4, IIPyS, TIPyl1,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

4 | Tema 2.3 3aK0HBI OK 01, OK 02, OK 03, OK [paktigeckoe CM. HHKE
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COXpaHeHMs B
MeXaHUuKe

06,0K 07

I1P61, I1P62, I1P63, I1P64,
I1P65, I1P68, I1P69, IIPyl,
[1Py2, Ilpy3, Ilpy4, IIPyS,
ITPy11, JIP25, MP4, MP6,
MP 10, MP9, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12

3aHATHE
(mpakTideckoe
3a7IaH¥E)

JlaGoparopHast
pabora

Tema 2.4 Cratuka u
THAPOCTATHKA

OK 01, OK 02, OK 03, OK
06,0K 07

I1P61, I1P62, I1P63, IIP64,
I1P65, I1P69, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

Tecr

CMm. HIKE

Pa3znen 3
MouekyasipHas
¢usuka u
TePMOIMHAMMKA

Tema 3.1
OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TeopuH

OK 01, OK 02, OK 03, OK
06

I1P61, T1PG2, ITP63, I1P64,
I1P65, I1P66, II1PGY, I1Pyl,
[1Py2, IIpy3, Ilpy4, IIPyS,
[1Pyl11, ITPy13, JIP25, MP4,
MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12

Tect

KontporbHas
pabora

[Ipakigeckoe
3aHATHIC
(mpaxTgeckoe
3a7IaHKE)

JlabopatopHast
pabora

CM. HIXKE
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Tema 3.2 OcHOBBI
TePMOAUHAMMUKH.
TenyoBbIe
MAIIUHBI.

OK 01, OK 02, OK 03, OK
06

[1P61, I1P62, ITP63, I1P64,
[1P65, I1P66, I1PGY, I1Pyl,
[1Py2, Ilpy3, Ilpy4, IIPyS,
[TPyl1, TTPy13, JIP25, MP4,
MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12

I pakTrdeckoe
3aHATHIC
(TpaxTHYeckoe
3aJ1aHNEC)

CM. HHIXKe

Tema 3.3
ArperaTHsble
COCTOSTHUS
BenlecTBa. Ma3zoBbie
nepexoabl

OK 01, OK 02, OK 03, OK
06

[1P61, I1P62, ITPG3, I1P64,
[1P65, 11P66, 1IPGY, IIPyl
[1Py2, Ilpy3, Ilpy4, IIPyS
[TPyl1, ITPy13, JIP25, MP4
MP6, MP13, MP17, MPI18
MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13
JIP12

I IpakTrdeckoe
3aHATHIC
(TpaxTHYeckoe
3aJ1aHNEC)

JlaGopartopHast
pabora

CM. HUXe

Pa3znen 4
DJIeKTPOAMHAMHUKA

Tema 4.1
DJIeKTPOCTATHKA

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

I1P61, TTPG2, ITP63, I1P64,
I1P6S, I1PG6, IIP6S, ITP6Y,
[IPyl, IIPy2, Ilpy3, Ilpy4,
[1Py5, [IIPylO, [1Pyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tect

I IpakTideckoe
3aHATHE
(TpaKTHYecKoe
3aJIaHNC)

CM. HIXKE

10

Tema 4.2
IlocTosIHHBIN
JIEKTPUYCCKUI
TOK.

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

I1P61, T1PG2, ITP63, I1P64,
I1P65, TIPG6, IIPGS, I1PG9,
[TIPyl, IIPy2, Ilpy3, Ilpy4,
[1Py5, TIIPylO, [1Pyl11,
[TPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Ipakmigeckoe
3aHsTHS
(MpakTHyeckoe
3a7IaHIE)

JlaGopartopHast
pabora

CM. HIXKE

11

Tema 4.3
JIeKTPHYECKH i TOK
B Pa3/IMYHbIX
cpeaax

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

[1P61, I1P62, ITP63, I1P64,
ITP6S, I1PG6, IIP68, I1PGY,
ITPyl, IIPy2, Ilpy3, IIpy4,
ITPy5, TIIPylO, I1Pyl1,
I1Pyl13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,

Tecr

JlaGoparopHast
pabora

CMm. HIKE
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MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

12

Tema 4.4
MarnutHoe moJie

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

[1P61, TT1P62, ITP63, I1P64,
I1P6S, I1PG6, IIP68, IIPGY,

[TPyl, IIPy2, Ilpy3, Ilpy4,
ITPyS, T1IPylO, ITPyl11,
ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

IIpaktigeckoe
3aHATHIC
(mpaxTideckoe
3a/IaH¥E)

CMm. HIKE

13

Tema 4.5
DJIeKTPOMarHUTHas1
HHIYKIHS

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

I1P65, 11PG6, IIP6S, I1PGY,
[1Pyl, I1Py2, Ilpy3, Ilpy4,
[1Py5, IIPylO0, [1Pyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tect

I IpakTideckoe
3aHATHE
(TpaKTHYecKoe
3aJ1aHNC)

CM. HIXKE
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14

Pa3nen 5
Koaeoanusa u
BOJIHBI

Tema 5.1
Mexannueckue
KO0J1e0aHUS U BOJIHBI

MP8,MP9,MP10,MP21,MP17
MP13 JIP 26,JIP 14,JIP 23,
JIP 13 TIIP61; IIP62; TIPG3
I1P6Y;ITPyl; IIPy2; IIPy3
[1PysS5; [TPyl12
MP8,MP9,MP10,MP21,MP17
MP13

JIP 26,JIP 14,JIP 23,

JIP 13

I1P61; I1P62; I1P63;
[1PGY;I1Pyl1; TIIPy2; IIPy3;
[1Py5; [1Py12;

Tect

KontpornbHas
pabora

IIpakmigeckoe
3aHATHIC
(mpaxTigeckoe
3a7IaH¥E)

JlaGoparopHast
pabora

CM. HHIXKe

15

Tema 5.2
JIEKTPOMarHuTHhIE
KO0J1e0aHUS U BOJHBI

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

[1P61, I1P62, ITPG3, I1P64,
I1P65, T1PG6, IIP6S, I1PGY,
ITPyl, IIPy2, Ilpy3, IIpy4,
ITPy5, TIIPylO, I1Pyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

[IpakTigeckoe
3aHsTHE
(mpaxTgeckoe
3a7IaH¥E)

Tecr

CMm. HIKE

16

Tema 5.3
Onruka

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

[1P61, TTIPG2, ITP63, I1P64,
I1P65, TIPG6, IIP6S, I1PGY,
ITPyl, IIPy2, Ilpy3, Ilpy4,
ITPyS5, TIPylO, ITPyl11,

Tecr

Konrponbhas
pabora

CM. HIXKE
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IT1Pyl13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

17

Paznen 6. OcHOBEBI
CIelHAJILHOM
Teopuu
OTHOCHUTEJIbHOCTH.

Tema 6.1

OcHOBBI
CIeHAJILHOM
TeopuHu
OTHOCHUTEJIbLHOCTH.

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

[TPyl, IIPy2, Ilpy3, Ilpy4,
ITPyS, IIPylO, ITPyl11,
[TPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

CMm. HIKE

18

Pa3zngen 7
KBanroBas
(pusuxa

Tema 7.1
KopnyckyasipHo-
BOJIHOBOM 1yaJIU3M.

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

[1P61, T1P62, ITP63, I1P64,
I1P65, 11PG6, IIP6S, I1PGY,
[1Pyl, I1Py2, Ilpy3, Ilpy4,
I1Py5, IIPylO0, [IPyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

[Ipakigeckoe
3aHATHIC
(mpaxTgeckoe
3a7IaH¥E)

CMm. HIKE

19

Tema 7.2
Crpoenne atoma

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

[1P61, I1P62, ITPG3, I1P64,
I1P65, TIPG6, IIPGS, I1PG9,

ITPyl, IIPy2, Ilpy3, IIpy4,
ITPy5, IIPylO, [TPyl1,
ITIPy13, JIP25, MP4, MPG6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

[pakTigeckoe
3aHsATHE
(TpaxTHIHecKoe
3a7IaHKE)

CMm. HIKE

20

Tema 7.3
ATOMHOE s1IpO

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

I1P61, T1P62, ITP63, I1P64,
I1P6S5, I1P66, IIPGS, IIPGY

Tecr

I IpakTryeckoe
3aHsITHC

CMm. HIKE
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[TPyl, TIIPy2, IIpy3, Ilpy4| (mpakrideckoe
ITPy5, IIPylO, I1Py11] 3ananue)
[1Py13, JIP25, MP4, MP6
MP13, MP17, MP18, MP19
MP20, JIPS5, JIP6, JIP32
MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31

21 | Pa3gen 8. OK 01, OK 02, OK 03, OK Tecr CwMm. HKe
9J1eMeHTBI 06, OK 07
aCTPOHOMHU U [1PG3, I1Py6, ITPy8,MP 10
acTpodu3uKu.

Tema 8.1 Di1eMeHTHI
ACTPOHOMMHU H
acTpodu3uKu.

Kpurtepuu onieHKH NpaKTHYECKOr0 3aJaHUS:

«5» (OTIMYHO): BBICTABIISIETCS CTYIEHTY, €CIIM pacueTHast W rpaduyeckas 4acTH BBITIOJTHEHBI B
MOJIHOM 00beMe, perieHre oQOopMIIEHO ¢ COOJIIOJICHHEM YCTAHOBJICEHHBIX MPABUI; CTYACHT CBOOOJHO
BJIJICET TEOPETUIUECKUM MaTEpHaIoM, 0€30IIMO0YHO IPUMEHSET €T0 MPH PELICHNH 3a/1a4.

«4» (XOpomIo): BBICTaBISETCS CTYAEHTY, €CIU TMPU BBIIOJIHEHUU 3a/laHUs JIOMYIICHBI
HE3HAYUTENIbHBIC OIIMOKH, pemieHre O(pOpPMIICHO C COOJIOACHHWEM YCTAaHOBJICHHBIX MPAaBUJ; CTYACHT
CcBOOO/IHO BJIaJICET TEOPETUUYECKUM MATEpUAIOM, 0€30IIMO0YHO IPUMEHSET ero MpHU PEeLICHUH 3a/1a4;

«3» (yIOBJIETBOPUTENHHO): BBICTABIACTCS CTYACHTY, €CJIM 3a/JlaHHE BBIMOJIHEHO C «TPyOBIMU»
omnOKaMu, pereHne opopmIIeHO 6e3 COOIII0ICHUS] YCTaHOBIIEHHBIX MTPABUI ;

«2» (HEyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTY/ICHTY, €M paboTa He BHITIOJTHEHA.

Kpurtepun onenkn 1a00paToOpHOro 3aHATHS:

«5» (OTIIMYHO): BBIMOJIHEHBI BCE 3a/laHus J1a00paTOpHON pabOTHI, CTYAEHT YETKO U 0e3 OUIMboK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (Xopouio): BBIMOJIHEHBI BCE 3aJaHus Ja0OpaTOpHON padoOThl; CTYAEHT OTBETHUJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSMHU.

«3» (YIOBIETBOPUTENILHO): BBIMIOJHEHBI BCE 3a/aHUs JTAOOPAaTOPHOH paboOTHl C 3aMEYaHUSIMH,
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMHU.

«2» (HEe 3a4YTE€HO): CTYJEHT HE BBITIOJHUJ WU BBIMOTHWI HEMPABUIHHO 3aJaHus JIa0OpaTOPHOM
paloThI; CTYAEHT OTBETHJI Ha KOHTPOJIbHBIE BONPOCH! C OUIMOKaMU WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOTIPOCHI.

Kpurtepnu oieHKH TeCTUPOBAHUS:

3a mpaBUIILHO BBIMTOJTHEHHOE JICHCTBHUE, 3a/JaHIE BBHICTABIISIETCS TIOJIOKHUTENbHAS OlleHKa — 1 Gait.

3a HeNmpaBUJIBHO BBHIMOJIHEHHOE NEHCTBHE, 33JaHUE BBICTABIIAETCS OTpHIAaTeNbHas oreHka — 0
0aJioB.

Jlist olileHKH 00pa3oBaTeIbHbBIX JOCTHXKEHHH 00yUaromuXxcsi IpUMEHsIeTCs YHUBEpCaIbHasl MIKaJa.

[IpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIbHBIX KauecTBeHHas o1ieHKa ypOBHSI IOJATOTOBKH
OTBETOB) 6amn (oTMeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIO
70 =79 3 YJIOBJIETBOPUTEIBHO
Menee 70 2 HEYJOBJIETBOPUTEIHHO

Kpurtepun onieHKM KOHTPOJILHOMH padoThI:
«5» (OTJIMYHO): 3aCIyKMBAaeT CTYAEHT, OOHApYKUBIIMN BCECTOPOHHEE, CHCTEMAaTHYECKOE U
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MIyOOKOE€ 3HaHWE YYEOHO-POTPAaMMHOIO MaTephayia, yMEHHE CBOOOJHO BBHITIOJHATH 3aJaHMS,
MPEeyCMOTPEHHBIE MPOTPAMMOM.

«4» (XOpOIIO0): BBICTABISIETCSl CTYACHTAM, IMOKA3aBIIMM CHCTEMATHYECKHN XapaKTep 3HaHWH 1O
TeME M CHOCOOHBIM K HMX CAaMOCTOSITEILHOMY TIOMOJIHEHHUI0O M OOHOBICHHWIO B XOJIE NajbHEHIIeH
yueOHON paboThl M MPOPECCHOHATBHOMN JEATEIBHOCTH, AOMYCTHBIINM HE3HAYUTEIbHBIC OIIHUOKH MPHU
BEITIOTHEHUH PAOOTHI.

«3» (YIOBIETBOPHUTEIBHO): BBICTABIISICTCSl CTYJICHTAaM, JOIYCTHBIIUM MOTPEITHOCTH B OTBETE HA
TEOPETUYECKHE BOMPOCH! M MPHU BHITIOJTHEHUH MPAKTUYSCKOW YaCTH, HO OOJIAJAIONINM HEOOXOMMBIMU
3HAHUSIMH JUIS UX YCTPAHEHUS MO/ PYKOBOJCTBOM IpENoaBaTeris.

«2» (He 3a4TEHO): BBICTABJICTCS CTYACHTY, OOHApYKUBIIEMY MpOOENbl B 3HAHUSX OCHOBHOTO
y4e0HO-TIPOTPAMMHOTO MaTepHalia, JONMyCTUBIIEMY MPHHIMIIHAIbHBIC OIMMOKA B BBITOJHEHUU
MPEyCMOTPEHHBIX MPOTPaMMON 3aaHUH.

5.2 IIpomMe:kyTOUYHAS aTTeCTAIUS

[IpomexxyTounasi arrectanus OOYYAIOIIMXCS OCYIIECTBIISIETCS IO 3aBEPIICHUM HW3YYEHHS
yuebHoro npenmMeta «®du3nka» 1 Mo3BOJSAET ONPEAETUTh KAYeCTBO U YPOBEHb €€ OCBOCHMUS.

dopma MpoMeKYTOYHOH arTecTanuu mo npeamery «dusnka» — nuddepeHunpoBaHHbBIN 3a4eT U
9K3aMEH.

OueHo4YHbIE CpeICcTBA

PesyabTaTnl 00yueHus -
AJIsl IPOMEKYTOUHOM aTTecTAlMU

JAnddepenuupoBannblii 3auet

OK 01, OK 02, OK 03, OK 06, OK 07, Kourtpoasnas padora

OK 08, IIK 2.3, IIK 3.3 1. 3anmumuTe TNOKa3aHWS MaHOMETPA, OMPEEIAIONIETO
JABJICHUE >KUIKOCTH WJIM Ta3a B 3aMKHYTOM OoOBeMe.
OTtBeT paiiTe YHCIOM, OTAENSAA NECATUYHYIO APOOb
3aMsATOM.

Mlla

2. OmpenenuTs 9acoBYIO MOIIMHOCTh THAPOHACOCA, €CIU O
coBepIaeT padboty

28, 8 kJIx. Br.
3. Uemy paBHo maBnenue B Ilackamsx, cooTBercTBymomee |
oap. I1a.

4. BctaBbTe NPOIYIIEHHOE CIIOBO:

3akoH [lackayist — OCHOBHOM 3aKOH T'MJIPOCTAaTUKH, COTJIACHO

KOTOpPOMY  JIaBJIeHHE€  Ha  IIOBEPXHOCTh  KUIKOCTH,

MIPOM3BEICHHOE BHEIIHUMH CHJIAMH, TIEPEACTCs JKUJIKOCTHIO
BO BCEX HaHpaBHeHI/ISIX.
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5. Beluucnure naBieHWe, OKa3bIBa@MOE THIPABINYCCKUM
MACJIOM C TUIOTHOCTBIO 900 KT/M® B MOJHOCTBIO 3aMOTHEHHOM
cocyne Bbicotor 0,7 M. YckopeHue CBOOOIHOTO TaJCHHS
npuHsTH 32 10 M/c?. Ia.

IK3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06
IIK 2.3, 11K 3.3

Tecr

1. 3anumure Mocien0BaTeNbHOCTD 3JIEKTPOMArHUTHBIX BOJIH
B MOpPsIKE BO3pacTaHus HUX 4acToThl. OTBET 3amMILNTE
nrdpamu 6e3 TONOJHUTEIBHBIX 3HAKOB U MTPOOEIIOB.
PentrenoBckoe uznydyenue
PannoBoiHEI
YabpTpadroneToBbie BOJIHBI
["'amMma BoJIHBI

2. BcraBbTe mpomymeHHoe CI0BOCOYETaHHUE:

- 9TO SIBJICHHE BO3HMKHOBEHHS TOKA B 3aMKHYTOM
IIPOBOJAHMKE NPU W3MEHEHWU MarHuTHOro nois. Jlannoe
ABIIGHUE JIGKUT B OCHOBE pabOTHl TEHEpaTOpOB U
TpanchopmMaToOpoOB TOKA.

3. IlepeBenute B Ila cienytorniue noka3aHus:
100 ar
5 Mna
20 rlla
4. BpibepuTe MpaBUIbHBIC YTBEPKIACHUS:

A) C rnyOuHOM aBIeHHUE KUAKOCTU YBEITUUUBAETCS.

b) InsnexkTpuku-3TO BelecTBa, HE MPOBOJIAIINE
AIEKTPUYECKUN TOK

B) 3meputh prznueckyro BEIMUUHY — 3TO 3HAUUT
HaWTH NMOTPEIIHOCTh U3MEPEHUS.

I') Ilpu HarpeBaHUM MTPOBOMMOCTh METaJIa BO3pacTaeT

IIpakTH4yeckoe 3a1aHue

1.0Onpenenuts 4acoBy:0 MOIIHOCTH NMpokaTHoro ctana-500,
ecimu Bec 3arotoBku 1000 kr, a CKOpPOCTb MpPOKAaTKu S5 Mm/cC.
OnpenenuTs Takke COBEpIIaeMyIo padoTy.
2. DNeKTponoe3]; Ha  METALTYPru4ecKoM  3aBOje,
JIBUTAsICh TOJ YKJIOH, npomten 3a 20 ¢ myte 340 M 1 pa3Bui
ckopocth 19 m/c. C KakuM YCKOpPEHHEM JIBHUTAJICS MOE31 U
Kako# OblJ1a CKOPOCTh B Hayase yKJIoHa?
3. Kakoe maBnenme  paboueil cmecH YCTaHOBWJIOCH B
IWJIMHJIpaX JBUTATENsl BHYTPEHHETO CrOpaHMs, €Cd K KOHILY
TaKTa CKaTHsl TEMITEPATypa MOBBICKIIACH C 47° 10 367°C, a 06bem
ymenbimics ¢ 1,8 1o 0,3 n? [lepBoHauanbHOE JaBlIeHUE OBLIO
100 xITa.

4. KakoBa IIIOTHOCTH KHCIIOPOJA IIPH Temieparype 27° u
HOpPMAaJIbHOM aTMOC(EpHOM JaBJIECHUU?
5. Onpenenuts 4acoByr0 MOLIHOCTb THIAPOHAcCOCa €CIU

ero macca 1000 kr, a ckopocTh 5 M/c. OnpeaenuTs TaKxe
COBepIIaeMyIo padoTy.

6. ['maponmnuHap, ABUTasCh BO3BPATHO- MOCTYIATEIBHO
CO CKOPOCTBIO 2 M/C, OCTAaHOBWJICS 4epe3 8 CEeKyHJ Iocie
Hayaja TopMoxeHHsd. OmnpenenuTbh YCKOPEHHE U IYTh,
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IIPOVICHHBIN MEXaHU3MOM IIPU TOPMOKECHUH.

Kputepuu ouenku n1udpdepeHIIHPOBAHHOIO 3a4€Ta U IK3aMeHa

- «OTIMYHO» - TCOPETHUYECKOE COJICpP)KaHHE Kypca OCBOCHO IOJHOCTBIO, Oe3 MpoOeoBs,
yMeHHs chOPMUPOBAHEI, BCE TPEyCMOTPEHHBIE POTPaMMOl YIeOHBIC 3a1aHHSI BBIITOJIHEHBI, KAY€CTBO
MX BBIITOJHEHHS OLIEHEHO BBICOKO.

- «XO0pomIo» - TEOPETUYECKOE COJACPKAHHE Kypca OCBOCHO IOJIHOCTHIO, 0e3 MpoOeroB,
HEKOTOpBbIE YMEHHUs C(HOPMHUPOBAHBI HEAOCTATOYHO, BCE IMPEAYCMOTPEHHBIC MPOTrpaMMoOl ydeOHBIC
3aJlaHus BHIMIOJTHEHBI, HEKOTOPHIC BHUJIBI 33IaHU BHITIOJTHEHBI C OITHOKAMH.

- «Y IOBJICTBOPUTEIBHO» - TEOPETHYECKOE COJECPKAHHE Kypca OCBOCHO YaCTHYHO, HO
npoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXoauMble yMEHHs paboThl C OCBOCHHBIM
MaTepHUajJIOM B OCHOBHOM C(HOPMHpOBaHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOi OO0ydeHUs
y4eOHBIX 33JJaHHI BBITTOJHEHO, HEKOTOPBIC U3 BHITIOJHEHHBIX 3a/IaHUN COJIEPKAT OLITUOKHU.

- «Hey/moBIETBOPUTEIIEHO» - TEOPETHYECKOE  COJCp)KaHUE Kypca HE  OCBOCHO,
HeoOXomuMBbIE yYMEHHS HE C(OpPMHpPOBAHBI, BBHIMOJTHCHHBIE YYeOHBIC 3aJaHHs COACpKAT TIpyObIe
OIIIHOKHU.
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[Ipunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOT'MH

[Ipu mnpoBeneHHM TEOPETHUECKUX M MNPAKTUYECKUX/INA00OPATOPHBIX 3aHATHH HCIIOIb3YIOTCS
CJIENYIOLIME NIENAarOrMYECKUE TEXHOJIOT UM

No Haspanue Lenb [Inanupyemblii Onucanue nopsijaka
n/ oOpa3oBarenbHOI HCII0JIb30BAHUS pe3yJsbTar HCI0JIb30BAaHUS
1| TEXHOJIOTHH (C o0Opa3oBaTelbHOI UCITIOJIb30BaHUSA (anropuT™ NpUMEHEHHUS)
YKa3aHHEM aBTOpPa) TEXHOJIOTHH o0Opa3oBaTelbHON TEXHOJIOTHH B
TEXHOJIOTHH PaKTUYECKON
npohecCuOHATBLHOM
JIEATEIbHOCTH
1 | Texnonorus Passutne Mpiciiure | Bo3MOXXHOCTB [Ipuém «Mucepr»
KPUTUYECKOTO JBHBIX HABBIKOB Y4 | JINYHOCTHOrO pocta | [Ipuem ocymecrsisiercs B
MBILLUICHUS amuxcs, Heooxoau | oOydvaromierocs, HECKOJIBKO 3TaIoB.
MbIX HE TOJIBKO B | pa3BUTHUS ero|l oram: Ilpennaraercs
yuebe, HO U B | MHAWBHUIYaJbHOCTU | CUCTEMA MapKUPOBKH
OOBIYHON  KU3HHU | ; MOBBIIICHHE | TEKCTA, 4TOOBI
(ymenue 3P PEKTUBHOCTH IIOAPAa3/IEIINTh
MIPUHUMATh BOCIIPUSATHUSA 3aKJIIOYEHHYI0O B HEM
B3BCLICHHBIC uH(popMaLuu; MH(pOpMaLIHIO
penieHus, MOBBIILICHHUE CIeIyIoIUM 00pa3oMm:
3aHATUETD C | mHTEpECa, KaK K \% «TaJIOuKON»
uH(popMalue, HU3y4aeMoMy [IOMEYaeTcsl TO, 4YTO YXKe
aHAIU3UPOBATH MaTepuaiy, Tak ¥ K | U3BECTHO y4alluMcs;
pa3InyHbIe caMOMy TIpoleccy | - 3HaKOM  «MHUHYC»
CTOPOHBI  SIBJICHUH | OOyUeHHs; yMEHME | IOMEYaeTcss  TO,  YTO
Ip.), T. €. pa3BUTHE | KPUTUYECKH IIPOTUBOPEYUT ux
CIIOCOOHOCTH K | MBICTIUTb. MIPEJICTaBICHUIO;
camM000pa30BaHUIo. +  3HaKOM  <«IUIHOCH
noMeyaercss  TO,  YTO
ABIIAETCS JUTSt HUX
HMHTEPECHBIM u
HEOKNJaHHBIM;
?  «BOIPOCHUTEIIbHBIN
3HAaK» CTaBUTCS, €CIH

YTO-TO HECICHO, BO3HUKIIO
JKCIIAaHUC Y3HATDb OoJIbIIIE.

II oTam: uwWTasgs TEKCT,
y4daiuecs IIOMEYArOT
COOTBETCTBYIOIIUM
3HAYKOM Ha MOJISIX
OTHENbHBIE a03ambl  H#
MIPEAJIOKEHUSI.

III  »ram:  VYyammmcs
npeaJiaraeTcs
CHCTEMaTHU3UPOBATH
uHpOpMaLHUIO,
PacCIoI0XUB ee B

COOTBCTCTBHH CO CBOHMMMU
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IIOMETKaMH B

CIIETYIOIIYIO TaOIHUITY:
4sram:

ITocnenoBarensHOE
o0cyxieHne KaX 101
rpadbl TaOIHIIBL.

[Tpuem CIOCOOCTBYET
Pa3BUTHUIO
AHAJTUTHYECKOTO
MBIIUICHUS npu
U3yYCHUH HOBOTO
MaTepuana, SIBJISICTCS

CPEIICTBOM OTCIIC)KUBAHUS
MMOHUMAaHHUS MaTepuaa)
[Tpuém «Knacrep»
OT10 cnocod rpadudecKoit
OpraHu3aliy Marepuana,

IMO3BOJISIONIMKM  CAEIaTh
HaTJISTHBIMHA TE
MBICIIMTEIILHBIC
MIPOIECCHI, KOTOpBIE
MIPOUCXOAST npu
MOTPY>)KEHUH B Ty WIH
nHyro Temy. Kuacrep
SIBIISICTCSA OTpaXKECHUEM
HEeJIMHEWHON bopmbI
MBIIIICHUS.
ITocnemoBaTeIbHOCTH
JIEHCTBHIL:

1. Ilocepenune YuCTOrO
aucTa (KJIacCHOW JIOCKH)
HaImcaTh KITIOYEBOE
CJIOBO WJIM MPEIOKEHUE,
KOTOpOe SIBIISIETCS
«CepaLemM» UJEeH, TEMBI.

2. Bokpyr «HakuaaTb»
CJIOBa WJIM TIPEIIOKEHHUS,
BBbIpa)KaroIye ujeu,
(bakThI, o0pa3ssl,
MOJIXOASAIINE JUIsl JTaHHOM
TEMBI. (Mopenu
YCTPONCTB U MPUOOPOB)

[Tpobnemuoe
o0yueHue
(T.A.Wnbuna)

1. npoOaeMHOe
U3JI0KEHUE;

2. YaCTUYHO -

IIOMCKOBAas
eI TENILHOCTE;

3. caMocToATEeIbHas
HCCIIEI0BaTENIbCKAst
HCATCIIBHOCTD.

[IpuBneun
CTYJEHTOB K
aKTUBHOM
MBICJINTETbHOH
JIEeSATEIbHOCTH, K
PEUICHUI0 Pa3HOro
pona 3ajad,
KOTOpBIE
HETMOCPEJACTBEHHO
CBSI3aHBI c
COZIEpP)KAaHUEM

CamocTosTenbHbII
(MM ¢ TOMOIIBIO
VUUTENs)  aHaau3
POOJIEMHBIX
CUTyaUuil, U
pelreHus

MOCPEACTBOM
BBIIBHDKCHUS
MPEIJIOKEHUM,
TUIOTE3, ux
000CHOBaHHUS u

Hux

YacTUYHO-ITOMCKOBBIN
MeTOJ O0yUeHHUS:

CO3aHMe  TPOOJIEMHOM
CUTYaIHH pH
00BSICHEHUU HOBOT'O
Marepuana (BomIpOCHI,
3ajiava,
IKCTIEPUMEHTATHHOE
3aJjaHNe npu
3aKpeIUICHUH  y4eOHOTO
MaTepuaia)
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y4eOHOTO

J0OKa3arciibCTBa, a

KOJITICKTUBHOC

MaTepuana. TakKe  MPOBEpKa | OOCYKACHHE BO3MOKHBIX
MPaBUJIBHOCTH MOJXOJ0B K  PEIICHUIO
perieHusl. npoOJIeMHON  CHTyaluu
(Ypok cucremaTH3anuu H

0000IIICHHS 3HAHMIA).

Mertoxa npo6seMHOT0
U3JI0KECHUS

BBIIBUTAIOTCS ~ THIIOTE3bI
10 TeMe, OTBEprasi OJHH U
apryMeHTUupys BBIOOD
JIpPYTHX,  BBICTpAaUBaHUE
JIOTUKHU paccyXJIeHuH,
aHaJIn3 MOCTABIIEHHBIX
npobem (u3ydeHue
HOBOM TEMEI, IIOCTaHOBKA

TEMBI U eJIel ypOKa)

KonTekctHoe Obecneuenue YMmenue Keiic — meron
oOydeHue JUYHOCTHOTO aHAIU3UPOBATH (He3aBepIIECHHBIA METO)
(A.A.Bepbuukuii) BKJIFOYECHUS po0JIEMBI, UCKATh | CTyAEHTaM Oyner
CTyJICHTA B aZIeKBaTHBIC IpeyioKeHa UMb YacTb
yueOHYI0 CIOCOObI UX uH(popMaluuy, BCIO
JESTENIbHOCTD pelieHus, OCTaJbHYI0 WH(OPMALINIO
MO3HAHUE - CTYJCHTBI MOTYT
CIIOXKHYIO, MOYEPNHYTh  JHOO0 U3
MHOTOTPaHHYIO JMYHOTO OTBITa, JHOO0 M3
CTPYKTYpY cBOEH JIPYTHX HUCTOYHUKOB
Oyayuieit uHpopmauuun —  I-net,
npodecCHOHANBHOM | cipaBOYHAasl JUTEPATypa,
JeSITeTbHOCTH KYpPHAIIBI, CIICIIHATHICTEHI,

oOnajaroimye ONbITOM B
pereHnH TAHHBIX
npobieMm u T.aI. (IpH
MIPOBEICHUHT
1a00paTOPHBIX paoor,
peleHne KayeCTBEHHBIX U
pacueTHBIX 3aj71a4)
JenoBas urpa
3TO METOJ TpPYMIOBOTO
00y4eHusT  COBMECTHOM
JeSITeIbHOCTH B TpoOILiecce
perieHus: o0mmuX 3a7a4 B

YCIIOBUSIX ~ MaKCUMAaJIbHO
BO3MOXHOT'O

npUOIIMKEHUS K
peasIbHbIM  MPOOJIEMHBIM
CUTYyaLUsIM (npu
3aKpEeIJICHUH H3y4E€HHOTO
Mmarepuara,

CHCTEeMAaTH3allu 3HAHMHIA,
MPaKTUYECKHUE 3aHATHUSA).
KourekcTHbIe 3a1aun
(mpakTHKO-
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OPHUEHTUPOBAHHEIC)
3a/lauu, BCTpEYaloTCi B
TOW WIM WHOW pealbHOU
curyauuu. MX KOHTEKCT

ofOecrieunBaeT  yCJIOBHUS
JUIsT  TPUMEHEHHUS U
pa3BUTHSA 3HAHUHA TIpHU
peleHnH npobiem,
BO3HUKAIOIIUX B
peanbHOI JKU3HU
(mpakTUYyecKue 3aHATHS,
nabopartopHeie  padOTHI,
ATam 3aKperuieHus 3HaHUH
Ha ypOKe).
Mo3roBoii mrypm

N3yuenue HOBOI'O
MaTepuaia

310poBbECOEpETaroI
ast TEXHOJIOTHs
(H.K.CmupHnos)

OGecneueHue
CaHUTapHO-
TUTHEHUYIECKOTO
COCTOSTHUS
y4eOHOro
MOMEIEHUS
(ocBemieHue,
MIPOBETPUBAHUE,
TEMIIepaTypHbIN
PEXKHUM)
DOMolMOHaTbHAs
pa3psjka

Cobmronenne
ONTUMAIILHOTO
BO3/TyIITHO-
TEIJIOBOTO PeKUMa
B ayJIUTOPUH.
[TosutuBHas
MICUXOJIOTHYeCKast
atMocdepa.
[Toanepxxanue
paboTocrmocoOHOCT
Y Ha 3aHSATHH.

KoHTpois ocBenienus Bo
BpEMS 3aHATHUS
JnHamuyeckas naysa
OU3KYIbTMUHYTKA B
cepenune 3ausatus (1-2
MUH).
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