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PabGouyas nporpamma

y4eOHOro Kypca

«DU3UKa»
Ha 2021/2022 y4eOHblii roa

Kaacc: 8 kiacc

Crynenb o0y4yeHusi: cpennee oOiee oOpa3oBaHue,

YpoBeHb 00ydeHusi: 001eo0pa3oBaTeIbHbIN

KoanuecTBo yacoB: 2 u/Hen — 68 4/Tox

IIporpamma pa3paGorana Ha ocHoBe: IlpuMmepHasi mporpamMma Ha OCHOBE aBTOPCKOW IPOrpaMMbl JJii OCHOBHOI'O OOILEro
oOpazoBanus o ¢pusuke st 7-9 kmaccoB (H.B. ®unonosuy, E.M. I'ytauk, M., «/Ipodar, 2015 1.)

peanusyercst ¢ ucnosibzoBanueM JauHuM YMK no ¢usuke nns 7-9 kinaccoB yueOnukoB A. B. Ilepbimikuna «®@uszuka» st 7, 8
xsaccoB U A. B. Ileppiuknna, E. M. I'yTHuk «Pusuka» 1 9 knacca;

IIporpammy cocraBui: IlumenoBa Csernana BiianumupoBHa.
JI0JIKHOCTh, KBAJIN(PUKALMOHHAS KATErOPHS : YUUTENb (PU3HKY .



NMOACHUTENbHAA 3ANMUCKA
Pabouan nporpamma paspaboTtaHa Ha ocHoBe lMpumepHoI paboyelt Nnporpammbl No GU3MKe, B COOTBETCTBUM C TpeboBaHUAMM K pesyabTaTam
OCHOBHOro obuiero obpasoBaHuMA, NpeacTaBAeHHbIMU B deaepanbHOM rocyaapcTBeHHOM 06pa3oBaTe/ibHOM CTaHAAPTE M OPUMEHTUPOBAHA Ha
MCNo/sb30BaHMe y4ebHO-MEeTOAMYECKOrO KOMM/EKTa:

1. YuebHuk: A.B. lNépbiwikuH, «Pusuka 8 Knacc», M., «dpoga», 2010e.
2. E.M.TymHuk, Temamuyeckoe naaHuposaHue K y4ebHuKy A.B. MépbiwKkuHa «Pusuxka 9 knacc», M., «dpogha», 2002 .
3. B.H./lykawuk «C60pHUK 3a0ay no ¢usuKe 0118 7-9 kn.» M., «llpocseeweHue», 2000 2.
4.[udakmuyeckue mamepuanel «dusuka-8 knacc» A.E.MapoH, E.A.MapoH, «poga» 2007 200.

OBLLAA XAPAKTEPUCTUKA KYPCA

LLIKoAbHBINA Kypc GU3UKNM — cUCTeMOoobpasyowmii AN ecTeCTBEHHO-HaY4YHbIX y4ebHbIX NpegMeToB, NOCKONbKY GU3MUYECKME 3aKOHbI NeXKaT B
OCHOBE COAepXKaHMA KYpPCOB XMMMU, BUonornn, reorpadumm n acTpPOHOMUM.

dunsmka — HayKa, n3yyarouian Hanbonee o6u1,14e 3aKOHOMEPHOCTU ABJIEHWN npunpoasbl, cBOMCTBa U CTpoeHMEe maTepunn, 3aKOHbl €ee OBUKEHUA.
OcHoBHble NOHATUA ¢M3VIKVI M ee 3aKOHbl NCNOJIb3yHOTCA BO BCEX ECTECTBEHHbLIX HAYKax.

®un3nKa M3y4yaeT KOIMYECTBEHHbIE 3aKOHOMEPHOCTU MPUPOAHbLIX SIBAEHUMA M OTHOCUTCA K TOYHbIM HayKam. BmecTe ¢ TemM rymaHuTapHbIn
noteHuman pusnkn B popmmnposaHmm obLueit KapTUHbI MUPA U BAUAHUN Ha KQYECTBO KM3HW YeI0BEeYECTBA OYEHb BbICOK.

®dU3nKa —aKCNePUMEHTAIbHAA HayKa, MU3yyatowaa NPpUPoaHbIe ABAEHMA ONbITHbIM NyTeM. [OCTPOEHMEM TEOPETUYECKUX Moaenen Gpusnka aaet
0b6bACHeHMe Habnogaemblx ABneHui, popmynnpyeT Gu3mMyeckme 3aKOHbl, NpefCcKa3blBaeT HOBble ABAEHWA, CO34aeT OCHOBY ANA NPUMEHEHUA
OTKPbITbIX 3aKOHOB NPUPOAbI B YEN0BEYECKOM MpaKkTuKe. dUsnyeckne 3aKOHbI iexKaT B OCHOBE XMMUYECKMX, BMONOrMyecknx, aCTPOHOMMUYECKMX
ABNEHUN. B cnny oTmeyeHHbIx ocobeHHoCTen PU3MKN ee MOXKHO CYUTATb OCHOBOM BCEX €CTECTBEHHbIX HAYK.

B coBpemeHHOM mupe posib OU3MKM HENPEPbLIBHO BO3PaCTaeT, TaK KakK ¢PU3MKA ABNAETCA OCHOBOM HAYYHO-TEXHWMYECKOrO nporpecca.
Mcnonb3oBaHWe 3HaHWI NO PpU3MKe HEOOXOAMMO KaxKAoMy ANA pelleHUA MPaKTUYeCKUX 3ada4y B NOBCEAHEBHOM KU3HWU. YCTPOMUCTBO M NMPUHLMUN
AencTena 6ONbLIMHCTBA NPUMEHAEMbIX B BbITy U TeXHUKe NpMbOPOB M MEXAaHM3MOB BMOJIHE MOFYT CTaTb XOpPOLWeEN UANKOCTPAUMEN K U3ydYaeMbiM
BOMpPOCaM.

Lenn N3yyeHunAa ¢M3MKVI B OCHOBHOW LWKoNe cnepgywouwme:

L4 pa3suTne NHTEPECOB A cnocobHocTem y4yalwmxca Ha OCHOBE nepeaayvym nm 3HaHMM U ONbITa NO3HABaTENbHOMN U TBOp‘-IGCKOﬁ AeATENbHOCTH,



° NOHMMaHME YYaLLMMMUCA CMbICN1A OCHOBHbIX HAayUYHbIX MOHATUIN U 3aKOHOB GU3UKKU, B3aUMOCBA3M MEXAY HUMWU;
° dbopMmnpoBaHME Yy yyaLMXCsa NPeACTaBAeHU 0 GU3UYECKOW KapTMHE Mupa.
[ocTuxkeHne aTux uenen obecneymBaeTca peleHMemM CAeayoLWmx 3a4ay:
o 3HAKOMCTBO YYaLMXCA C METOA0M HayYHOro NO3HaHMA U MeTo4aMM UCC/e40BaHMA 06BHEKTOB U ABAEHUIA NPUPOAbI;

L4 npmo6peTeHme ydyawmmunca 3HaHWUIM O MEXaHUYECKUX, TENJZTIOBbIX, SNEKTPOMATHUTHBLIX N KBAHTOBbIX ABNEHUAX, ¢M3M‘-IECKMX BENNYUNHAX,
XapPaKTeEPU3YOLWNX 3TN ABNEHUA,

o dopmmpoBaHMe y yyalwmxca ymeHuin HaboaaTb NPUPOAHbIE ABNEHUA U BbINOHATL ONbITbl, 1abopaTopHble paboTbl 1
3KCnepmMeHTa/ibHble NCCIe0BaHMA C UCMONb30BaHMEM U3MEPUTENbHbIX MPMBOPOB, LMPOKO NPUMEHAEMbIX B MPAKTUUYECKOMN KU3HU;

. OB/lafEHMNE YYALLMMUCA TaKUMKN 0BLEHAYYHBIMW MOHATUAMM, KaK MPUPOLHOE ABIEHNE, SMNUPUYECKMN YCTAHOBAEHHbIN GaKT, Nnpobaema,
rmnoTesa, TEOPEeTUYECKMN BbIBOA, PE3YNbTaT IKCNEPUMEHTAIbHOM NPOBEPKY;

° NOHMMaHME YYaLLMMMUCA OT/IMYNI HaYYHbIX AAHHbIX OT HENPOBEPEHHOW MHPOPMALUU, LLEHHOCTU HayYKWN AN1A YyA0BNETBOPEHUA BbITOBbIX,
NPOU3BOACTBEHHbIX U KY/IbTYPHbIX NOTPEebHOCTEN YenoBeEKa.

MECTO KYPCA B YYEEHOM TJTIAHE
ba3suncHbI y4ebHbIN (06pa3oBaTenbHbIA) NAaH Ha nsyvyeHmne GU3MKM B OCHOBHOM LIKOAE OTBOAMT 2 y4ebHbIX Yaca B HeAeNto B TeYEHUE KaXKA0ro
rofia obyyeHus, scero 210 ypokos, no 70 4yacos B roa. YuebHoe Bpema MOXKeT ObITb yBENMYEHO A0 3 YPOKOB B HeZe/to 3a CYeT BapuaTUBHOM YacTu
BasuncHoro nnaHa.

JIMYHOCTHDbIE, METANPEAMETHbLIE N MPEAMETHbDIE PE3Y/IbTATbI OCBOEHWA COAEPHKAHUA KYPCA
B MpumepHoM nporpamme no ¢usMke gns 7—9 KNaccoB OCHOBHOM LUKOAbI, COCTaBNEHHOW Ha OcCHoBe ¢deaepanbHOro rocyaapCTBEHHOro
obpa3oBaTenbHOro cTaHAapTa onpegeneHbl TpeboBaHMA K pe3yibTaTam 0CBOeHMA 0bpa3oBaTeIbHOM NPOrpaMmmMbl OCHOBHOMO 06Liero o6pasoBaHUs.
JINuHOCTHbIMM pe3ynbTaTamu 06yyeHMA GU3NKe B OCHOBHOM LUKO/E ABAAIOTCA:

1. chpopMMPOBAHHOCTb NO3HABATENbHbIX MHTEPECOB, MHTENNEKTYa/IbHbIX U TBOPYECKMX CNOCOOHOCTEN yYaLLMXCA;

2. ybeXaeHHOCTb B BO3MOXHOCTM MO3HAHWA NPUPOAbl, B HEOBXOAMMOCTM Pa3syMHOrO WMCMNO/Ib30BaHUA AOCTUMKEHUMA HAyKU U TEXHONOTMK Ans
[laNbHelLero pasBUTUA YeNioBeYecKoro o6LLecTBa, YBa*KEHWe K TBOPLAM HAYKM U TEXHUKM, OTHOLWEHWe K OU3MKe KaK 31eMeHTy
obLeyenoBeyeckon KynbTypbl;

3. CaMOCTOATENbHOCTb B NPUOBpPETEHNN HOBbIX 3HAHUIN N MPAKTUYECKUX YMEHUN;

4. TOTOBHOCTb K BblIOOPY }KM3HEHHOIO NYTN B COOTBETCTBUM C COBCTBEHHBIMU MHTEPECAMM U BO3MOXKHOCTAMMU;



MoTnBauUuA o6pasoBaTeanof/'| 0eATeNnbHOCTU WKOJIbHNUKOB Ha OCHOBE JINYHOCTHO OPUEHTUPOBAHHOIO NoAxoaa;

dbopmuMpoBaHME LLEHHOCTHbIX OTHOLWEHWI APYT K APYrY, YYUTEN0, aBTOPAM OTKPbLITUI U M30bpeTeHnin, pesynbTatam 0byyeHus.

MeTaﬂpEAMeTHbIMM pe3ynbtatamMmu O6y‘-IEHVIFI ¢)VI3VIKe B OCHOBHO LWKO/1e SIBNAOTCA:

OBNafieHNe HaBblkaMM CAMOCTOATE/NIbHOTO NpUMOBPeTEHUA HOBbIX 3HAHWM, OpraHuWsaumMm y4yebHOW [EeATeNbHOCTW, MOCTAHOBKU ULeNew,
NNAHNUPOBAHWUSA, CAMOKOHTPOIA N OLLEHKM PE3Y/IbTAaTOB CBOEN AEATENBHOCTU, YMEHUAMMU NPeABUAETb BO3SMOXKHbIE pe3ynbTaTbl CBOUX AENUCTBUI;

NOHMMAHWE PA3NINYNIA MEXAY UCXOAHbIMU GaKTamMM U TMNOTEe3aMM ANA UX OOBbACHEHMA, TEOPETUYECKMMU MOAENAMMU U peanbHbiMU 0O6beKTaMK,
OBNafieHNe YHUBEPCaZbHbIMU y4ebHbIMU AENCTBUAMM Ha Npumepax runotes AnA oO6bACHEHWA M3BECTHbIX (GAKTOB M IKCNEPUMEHTASIbHOM
NPOBEPKM BblABMUIAEMbIX TMNOTES, Pa3paboTKM TEOPETUYECKMX MOAENEN NPOLECCOB UNU ABNEHWUI;

dbopmuMpoBaHME YMEHUI BOCNPUHMMATb, NepepabaTtbiBaTb U NpeabaABAATb MHGOPMALMIO B CIOBECHON, 06pasHOM, cMMBOAMYECKOM dopmax,
aHanM3nMpoBaTb M nepepabaTbiBaTb NONAYYEHHYIO MHPOPMALMIO B COOTBETCTBUMU C MOCTAB/IEHHbIMM 3a4a4aMu, BblAeNATb OCHOBHOE CoAepKaHme
NPOYUTAHHOIO TEKCTA, HAXO4MUTb B HEM OTBETbI Ha NOCTABNAEHHbIE BOMPOCHI U U3NaraTb ero;

npuobpeteHne oOnbiTa CAMOCTOATENbBHOrO MOWCKA, aHanAn3a M otbopa MHPOPMaLMKM C MCNONLb30BAHMEM Pa3NYHbLIX MCTOYHUKOB M HOBbIX
NHPOPMALMOHHBIX TEXHONOTUI AR PeLEHMA NO3HABATENbHbIX 334a4;

pa3sutmne MOHO/IOTMYECKON U ,a,manormquKoﬁ peyn, ymeHunA BblpaxKaTb CBOUN MbIC/INU U cnocobHocTH BbiCnywnBaTb CO6€C€AHMKa, NOHUMATb €ro
TOYKRY 3PpE€HUA, NPU3HABAaTb NPaBO APYroro 4eaoBeKa Ha MHOE MHEHWE,;

OCBOEHMWE NPMEMOB AEWCTBMIA B HECTAHAAPTHbIX CUTyaLMAX, OBlafeHNe 3BPUCTUYECKMMIN METOAaMU peLleHns npobniem;
dbopmunpoBaHne ymeHuit pabotaTb B rpynne C BbINOJIHEHMEM Pa3/IMYHbIX COLMaNbHbIX POAEN, NPeAcTaBNATb M OTCTaMBaTb CBOM B3rnsapl U
ybexaeHus, BECTU AMUCKYCCUIO.

O6wWwummn npegMeTHbIMM pe3yabTaTamu 06yyeHna GU3MKe B OCHOBHOM LLKONE ABAAIOTCA:

3HaHKMA O npupoae BaXKHEMLIMX d)I/I3W-leCI-(I/IX ABNIEHUM OKpyXawwero mmpa n NnOHMMaHuUe CMmbiCna ¢M3M‘-IeCKMX 3adKOHOB, PaCKpbiBaOLWKMNX CBA3b
M3YYEeHHbIX FIBJ'IEHMI‘;L'

YMEHMA MO0Nb30BaTbCA METOAAMW HAy4YHOrO MCCAefoBaHWUA ABJAEHMI NPUPOAbI, MPOBOAMTL HabAAEHMA, NAaHUMPOBATb W BbINOMHATbL
3KCNepumeHTbl, 0bpabaTbiBaTb pe3ynbTaTbl U3MEPEHWUI, NPeacTaBAATb pPe3ynbTaTbl M3MEPEHWUI C nomoulbto Tabauu, rpadukos n dopmyn,
06HapYKMBaATb 3aBUCUMOCTU MeXKAY PUINYECKUMU BENIMYMHAMU, OBBACHATL NOJyYEHHble pe3ynbTaTbl U AeNaTb BbiBOAbl, OLEHUBATb FPaHULbl
norpewHocTel pesybTaToB U3MepPeHUI;

YMeHNA NPpUMeHATb TeopeTnvyeCKkne 3HaHnA no (I)VI3VIK€ Ha NPaKTUKe, pelwaTtb d)VI3Ml-IECKVIe 3a4a4n Ha NnpnmeHeHne Nosly4eHHbIX 3HaHVIl‘;I,'



4. YMEHMA U HaBblKM MPUMEHATb NOJYYeHHble 3HaHWA A1 0ObACHEHUA MPUHLMMNOB AENCTBUA BaXKHEMLIMX TEXHUYECKUX YCTPOMCTB, pelueHus
NPaKTUYECKUX 3343y NOBCEAHEBHOMN XWU3HKU, obecneyeHua 6e30MacHOCTU CBOEW KM3HM, PaLMOHANbHOrO MPUPOAOMNONb30BAHUA U OXPaHbl
OKpY»KatoLLen cpeabl;

5. ¢opmupoBaHune ybexaeHUs B 3aKOHOMEPHOW CBA3M W MO3HABAEMOCTU ABNEHWIN NPUPOAbl, B OO BEKTUBHOCTU HAy4YHOro 3HaHWS, B BbICOKOM
LLeHHOCTM HaYKM B Pa3BUTUM MaTepUaibHOM U IyXOBHOW Ky/IbTypPbl IIOAEN;

6. pPasBUTME TEOPETMUYECKOro MbILLIIEHUA Ha OCHOBe POPMMPOBAHUS YMEHUIN YyCTaHaBAMBaTb GaKTbl, pa3nnyaTb NPUYMHLI U CNEACTBUA, CTPOUTL
MO4EeNN W BblABUraTb MMNOTe3bl, OTbICKMBATb M GOPMYAMPOBaTb A0KA3aTeNbCTBA BbIABMHYTbIX FMNOTE3, BbIBOAWUTb M3 3KCMEPUMEHTaNbHbIX
$aKTOB U TeOpPETMYECKMX Moaenein Gprunyeckne 3aKoHbl;

7. KOMMYHMKATMBHbIE YMEHMA [AOKNAAbIBaTb O pe3y/abTaTax CBOEro UCC/iefoBaHMA, y4acTBOBAaTb B AMCKYCCMM, KPAaTKO M TOYHO OTBEYaTb Ha
BOMNPOCHI, UICMONb30BaTb CNPABOYHYIO INTEPATYPY U APYrMe NCTOYHUKN MHPOopMaLmu.

COAEPHAHUE KYPCA ®U3NKKN B 8 K/TACCE
Tennosble aBneHunA

Tennosoe asukeHue. TepmomeTp. CBA3b TemnepaTypbl CO CPeAHEelN CKOPOCTbIO ABUMKEHWUA ero Mosiekyn. BHyTpeHHsa sHeprua. [Ba crnocoba
M3MEHEeHUA BHYTPEHHEelN 3Hepruu: Tensonepegada u pabota. Buapl Tennonepegaun. Konnyectso Tennotbl. YaenbHaa TENNOEMKOCTb BeLLecTBa.
YaenbHas Tennota cropaHusa Tonauea. McnapeHue u KoHAeHcaums. KuneHue. BnaxHocTb Bo3gyxa. McuxpomeTp. MnasneHue n KpUCTanamsaums.
TemnepaTypa nnaBneHUs. 3aBUCMMOCTb TemMnepaTypbl KuneHus oT AasneHua. OB6bACHEHWE M3MeHEeHWUA arperaTHbiX COCTOAHWUIA Ha OCHOBe
MONEKYNAPHO-KMHETUYECKMX NpeacTaBneHuii. Mpeobpas3oBaHUs 3Hepru B TENIOBbIX ABuraTenax. [suratenb BHyTpeHHero cropaHua. Maposas
TypbuHa. XonogunbHuk. KMA Tennosoro aguratens. dKonormyeckne npobiembl MCNONb30BAHUA TEMNNOBbIX MAWWH. 3aKOH COXPAaHEHWUA IHEPrun B
MeXaHWYEeCKMX U TENOBbLIX NPOLECcCcax.

dneKTpuUYecKme ABNEHUA

dneKkTpulauma Ten. [lBa poaa 3NeKTpUYecKkux 3apsaaos. MNpPoBOAHMKM, HEMPOBOAHWKM (AMINEKTPUKM) M NOAYNPOBOAHMKK. B3ammopenctsue
3apAMKEHHbIX TeN. IeKTpUYeckoe nose. 3aKoH COXpaHeHUA 3NeKTpudeckoro 3apaga. 1eIMMocCcTb 3N1eKTPUYeCcKoro 3apaaa. dNeKTPOH. dNeKTpuyeckoe
none. HanpsaxeHue. KoHaeHcaTop. JHepPrua 3N1IeKTpUYecKoro nons.

DNeKTpPUYEeCKNn TOK. laNbBaHMYECKME 3N1EeMEHTbl UM AKKYMyAATopbl. [encTBMA 3N1eKTPUYeCcKoro ToKa. HanpaBneHwe 3neKTpU4ecKkoro TOKa.
dneKTpuYecKan Lenb. INEKTPUYECKUI TOK B meTannax. Cuna Toka. AMnepmeTp. BonbTmeTp. InekTpuyeckoe conpoTtnsneHme. 3akoH Oma gns yyacTka
aNEeKTPUYECKOM Lenun. YaenbHoe anekTpuyeckoe conpotmsneHme. Peoctatol. NocnegosaTenbHoe 1 napannenbHoe coeauHeHMA NPOBOAHUKOB.

PaboTa M MOLLHOCTb TOKa. 3aKoH [xKoyns-fleHua. Jlamna HakanuMBaHMA. INEKTPUYEecKMe HarpesaTesibHble NPUOOpPbl. INEKTPUYECKUIA CYETUMK.
PacyeT anekTpoaHeprumn, notpebnsemoit anektponpmbopom. KopoTkoe 3ambikaHue. MnaBKue npesoxpaHuTenn.npasuia 6esonacHocT npu pabore
C UCTOYHMKAMM 3/1IeKTPUYECKOrO TOKA

MarHuTHble asBneHun



MocTosHHblIE MarHUTbl. B3anmopaeiicteue marHutoB. MarHutHoe nosne. MarHUTHOE nose TOKa. DNEeKTPOMarHuTbl U UX NpumeHeHue. MarHuTtHoe
none 3emnun. MariutHole 6ypu. [eicTBre MarHMTHOrO NOAS Ha MPOBOAHMK C TOKOM. INEKTPOoABUraTeIb MOCTOSAHHOMO TOKa.

CBeToBble ABNEHUA

MNcTOYHUKKM cBeTa. MNpaMoNMHenHoe pacnpocTpaHeHue cBeTa B OAHOpogHOM cpege. OTparkeHWe cBeTa. 3aKOH oTpaxkeHua. Mnockoe 3epKano.
MpenomneHune ceeta. J/INH3a. POKYCHOE PacCTOAHME M ONTUYECKasA CUNa /IMH3bI. MocTpoeHne M306parkeHnit B IMH3aX. [1a3 Kak ONTUYeCcKasa CMCTEMA.
JedekTbl 3peHuna. OnTuyeckune npmubopbl.

NMNAHUPYEMBIE PE3Y/IbTATbI U3YHYEHUA KYPCA ®U3NKU B 8 KNNACCE

1. NMOHWMAHME U CNOCOBHOCTb 06BACHATL Takne GU3MYECKME ABNEHUSA, KaK BO/bLLIAA CAKUMAEMOCTb ra30B, Manas CXUMAEMOCTb HKUAKOCTEN U
TBEPAbIX TEJ, NPOLLECChl UCNAPEHWNSA U MJIAaBNEHUA BELLLECTBA, OXNAXKAEHNE KUAKOCTU NPU UCMAPEHNN, U3MEHEHWNE BHYTPEHHEN SHEPrMn Tena B
pes3ynbTaTte Tensionepeaaydn nan paboTbl BHELLIHUX CUA, SNEKTPU3aLMsA Te, HarpeBaHne NPoBOAHNUKOB 31EKTPUUYECKMM TOKOM, OTPaXKeHMeE U
npesomneHue cBeTa;

2. YMEHUA N3MepPATb PAcCTOAHME, MPOMEXKYTOK BPEMEHU, TEMNEPATYPY, KONNYECTBO TENIOTbI, YAENbHYIO TENI0EMKOCTb BELWLECTBA, YAENbHYIO
TENNOoTy NNaBAEHMA BELWECTBA, BNAXKHOCTb BO34yXa, CUY SNEKTPUYECKOro TOKA, SN1EKTPUYECKOEe HaNpAXKEHWE, 31eKTPUYECKUI 3apAaa,
3NeKTpuyecKoe conpotmeaeHme, GoKycHoe paccTosiHne cobupatoeit IMH3bl, ONTUYECKYIO CUAY INH3bI;

3. B/lafeHUE IKCNEPUMEHTANbHBIMU METOAAMM UCCNEA0BAHUA B MPOLLECCE CAMOCTOATENBHOMO M3Y4YEeHMA 3aBUCUMOCTM CUbl TOKA Ha y4acTKe Lenwm
OT 3/1IEKTPUYECKOTO HAaNPAMKEHUA, SNEKTPUYECKOTO CONPOTMUBAEHNA NPOBOAHMKA OT €ro A/IMHbI, N0WAAM NONEepPeYyHOro Ce4eHMA U maTepuana,
yr/1ia OTpa*KeHusa oT yrna nageHua cBeTa;

4. NMOHWMMAHME CMbIC/1IAa OCHOBHbIX GU3NYECKUX 3aKOHOB M YMEHMNE MPUMEHATb X Ha NPAKTUKE: 3aKOH COXPAaHEHMA IHEPTrUK, 3aKOH COXPaHEHUS
3/1eKTPUYECKOro 3apaga, 3akoH Oma gna ydyacTtka uenu, 3akoH Jkoyna—JleHua;

5. NOHMMaHWe NPUHUMNOB AENCTBUA MaLLUWUH, NPMOOPOB N TEXHUYECKUX YCTPOMCTB, C KOTOPbIMM KaXKabli YeNOBEK NOCTOAHHO BCTPEeYaeTca B
NnoBceAHEBHOM KN3HU, M cnocobos obecneyeHma 6€30NacHOCTU NPU UX UCNONb30BAHMUN;

6. oBnageHue pa3H006pa3HbIMVI cnocobamm BbINO/HEHUSA pacyeToB ANA HaXxoXaeHnAa HEeM3BECTHOM BE/INYMNHbBI B COOTBETCTBUM C ycnosmnamm
NnocTaB/eHHOMN 3a4a4YN Ha OCHOBaHUN NCNOJ1Ib30BaHNA 3aKOHOB ¢M3VIKVI,'

7. ymeHue NCNoNb30BaTb NOJIYYEHHble 3HaHWNA, YMEHUA U HaBbIKU B I'IOBCELI,HEBHOVI KU3HU

8. (6bIT, 3KONOrMA, OXPaHa 340POBbA, OXPaHa OKPYKAtOLWEN cpesbl, TEXHMKa 6e3onacHocTn 1 4p.).



YyebHo-meTOgUUECcKOe OCHaleHMne yyebHoro npouecca:

1. YueOnuk: A.B. [1€poimkun, «dusuka § kmace», M., «apodar, 2010r.
2. EM.I'ytauk, Tematndeckoe mianupoBanue k yueOHuky A.B. [1€peimkuna «Pusnka 9 kmacen, M., «apoday», 2002 r.
3. B.H.JIykamuk «COopHuk 3ama4 no ¢usuke 1t 7-9 xkin.» M., «IIpocsenienney, 2000 r.
4. Iunaktrnaeckue matepuanbl «dusuka-8 kmace» A.E.Mapon, E.A.Mapon, «JIpoda» 2007 ro.

JlonoJHUTeIbHAS JIMTEpaTypa:

1 ITpunoxenue k razere «1 ceHTIOps» «PU3UKay.
2.Kypnan «®Puzuka B IIKOJIE».

Y4eOHO-TEMATHUYECKUH TIJIaH

B Tom yucie, KOHTP.
Pazgen Tema Kosau4yecTBo yacon eh ’ P
da3a 3anycka (COBMeCTHOE MPOEKTHPOBAHUE U NJAHMPOBAHME Y4eOHOI0 ro/a)
I "0, CKOJIBKO HaM OTKPBITUH YyAHBIX..." 2
®a3a NOCTAHOBKH U pPelIeHUsI CUCTEMbI Y4eOHbIX 33124
I TernoBble SABICHUS 11 1
I 3MeHeHne arperaTHbIX COCTOSAHUI BeleCTBa 11 1
v DIIEKTPUICCKUC SIBIICHUS 26 1
A\ DIIEKTPOMArHUTHEIC SBJICHUS 6 1
VI CBETOBBIC SIBJICHUS 8 1
Pedaexcusnasn ¢paza

VII O6o01matoniee MOBTOPEHNE 4 1




Pesepes 2
Hroro 70 6
KaneHpapHo-TemaTuyeckuin nnaHno ¢umsmke B 8 knacce 8 2010 - 2011 yyebHOM roay.
Bcero yacos — 68, B Hegento —2.
XapaKTtepuctuka
OCHOBHOEe coaep)KaHue 3Tan yyebHoM OCHOBHbIX BUAOB
Mo3HaBaTenbHble |PerynaTuBHblie | KOMMYHUKaTUBHbIE
Ne | n/n Tema ypoka TeMbl, TEPMUHbI U AeatenbHoctu/ AeATeNbHOCTH vvi vy yya DaTta
NOHATUA dopma paboTbi (npeameTHbIN
pe3ynbrar)
da3a 3anycka (coBmecTHOe NPOEKTUPOBAHME U NJIAHMPOBAHMe yyebHoro roaa)
"0, CKOZIbKO HaM OTKPbITUIA YyAHbIX..." 2y
1 1 |ArperaTHble cocToaHuA|[ToBTOpeHMe OCHOBHbIX |CTapToBas O6bACHAOT CBOMCTBA CTpyKTypupytoT Oco3HatloT YmetoT
BELLeCTBa. NONOXKEHMWI U NOHATUM, |OMArHOCTUKA, TBEPAbIX TEN, 3HaHuA. CTponAT KayecTBo U 060CHOBbLIBATD U
B3aumogaeictemne Ten. [M3yyYeHHbIX B Kypce 7 KOPPEKUMA 3HaHWUIN U [MKUAKOCTEN U ra3os. nornyeckue uenu  [yposeHb [10Ka3bIBaTb CBOO
Cunbl B npupoge. Knacca: CTpoeHue u cnocob0B yMCTBEHHbIX |[Ha3bIBaOT NPUYMHbI paccysKaeHui yCBOEHMA TOUKY 3peHus
JHeprua, paborTa, CBOWCTBa TBEPAbIX TeN, |aencTenin/ N3MEHEHMA CKOPOCTH
MOLLHOCTb YKMOKOCTEN 1 rasos; IBpUCTUYECKaR Ten, NPMBOAAT NPUMEPDI
cuna, BuAbl cu, becesa eMCTBUA U3BECTHBIX UM
MeXaHuyecKas paborta, cun. OnucbliBatoT
3aKOH COXpaHeHUs NpeBpaLLeHUs 3HEPrUm
SHeprun
2 2 |MexaHu4yecKkne 3aaum "Ha pa3pbis': OnpeaeneHuve dopmynnpytoT runoTesbl|CTPYKTYpUpYyoT Bbibupatot MnaHupytoT yuebHoe
ABNEHUA M3MEHEHME CKOPOCTU  |[rPaHuLLbl 3HAHUA U 0 NPUPOAE HEN3BECTHbIX|3HAHUA. Temy COTPYZHMWYECTBO C
Tena nog, Aencrsnem He3HaHuA 1 GUKcauma |CUA U HaANYUK YcTaHasauBaloT NPOEKTHOM yunTtenem u
5/1eKTPOMArHUTHbIX CUA, [3a4a4 roga B popme  |HEM3BECTHbIX BUA0B NPUYUHHO- paboTbl 1 CBEPCTHUKAMM -
"ncyesHoseHune" "KapTbl 3HaHUN"/ SHeprum CNeAcTBeHHble dopmy ee onpeaenatoT uenu,
MeXaHWYeCcKoM sHeprum |IBpucTnyeckan CBA3W. BblgenatoT  [BbiNOAHEeHUA.  |GyHKLUK
becesa 06BbEKTbI U MpeaBocxuwa [y4acTHUKOB,
NPOLECChI C TOYKM  [HOT pe3yabTaT U |cnocobb
3peHusn Lenoro u YPOBEHb B3aMMOAENCTBUSA

yacren

yCBOEHMS




OcHoBHoOe coaeprKaHue

dtan yuyebHoii

XapakTepuctuka
OCHOBHbIX BUAOB

Mo3HaBaTenbHble

PerynatusHble

KommyHuKaTusHbie

Ne | n/n Tema ypoka TeMmbl, TEPMUHbI U AeatenbHoctn/ [eATeNbHOCTU vva va vva [ara
NOHATUA dopma paboTbi (npeameTHbIN
pe3ynbTar)
®a3a NOCTAaHOBKM U peLueHna cuctembl y4ebHbix 3agau
Tennosble ABNeHUA 11y
3 1 ([Tennosoe gsukeHue. [Tennosoe ABUXKEHMeE. [TocTaHOBKa u UccnepytoT BbigenatoT u dopmynupytoT [MnaHumpytoT obuwme
Temnepatypa. BHYTpeHHAA aHeprua.  |peweHue y4yebHoM 3aBMCMMOCTb dopmynumpytoTt no3HaBaTesIbHY [cnocobbl paboTbl.
BHyTpeHHAA 3Heprna |DaKTopbl, OT KOTOPbLIX  [3a4a4M - NOUCK U HanpasAeHUA U No3HaBaTe/IbHYHO 0 Lenb, Ncnonb3sytoT
3aBUCUT BHYTPEHHAA OTKpbITME HOBbIX 3YH [cKopocTu TennoobmeHa |uenb. CTposaT COCTaBAAT afeKBaTHble
sHeprua. Temnepatypa |1 CY4/ OT Pa3HOCTW TemnepaTyp|normyeckme uenm naaH n A3bIKOBblE CpeaCcTBa
TeopeTuyeckoe paccyaeHui. nocnenoBaTtesb |ana oTobpaxkeHua
uccnegosaHue BbigsuratoT n HOCTb CBOWX YYBCTB,
ob0oCcHOBbIBaIOT nencrsmi B MbICEN U
rmnoTessl, COOTBETCTBUM C |NOBYKAEHUM
npegnaratoT HeWn
Cnocobbl nx
NpoBepKu
4 2 |Cnocobbl usmeHeHus [MN3meHeHMe BHyTpeHHel|[locTaHoBKa m OcyuwiectenatoT BbiaenatoT CocTaBnAwT OnucoblBatoT
BHYTPEHHEN 3Heprun |sHeprum Ten npm pelweHune yyebHoM MWKpPOOMbITbI NO 0606LWEHHbIN CMbICA|NNaH U copepiKaHue
coBepLleHnmn paboTbl.  [33434M - NOUCK U peanunsaumm pasanyHbIX [3agaun. nocieaoBaTe b |COBEPLIAEMbIX
Tennonepepaya. OTKpbITMe HoBbIX 3YH |cnocoboB M3meHeHua  [YcTaHaBauBatoT HOCTb NeCTBUN C Lenbio
Konuuecrso tennotel.  |u CYA/ BHYTPEHHEN 3Heprum NPUYNHHO- nencTeui. OPUEHTUPOBKMU
TepmomeTpbl TabopaTopHoe Tena CNneAcTBEHHble CnunyatoT cBOM [NpeameTHO-
uccnesoBaHue CBA3W, 3aMeHAT  [cnocob NPaKTUYECKOM UK
TEPMUHbI nencTsma c MHOM AeATeNbHOCTU
onpeaeneHnAmm STaNoOHOM
5 3 |Cnocobsl AsneHune PeweHune yacTHbIX UccnepytoT BbiparkatoT cmbicn  [CTaBAT YuaTca
Tensonepenayn Tena1onpoBoAHOCTY. 334,34 - OCMbIC/IEHUE, [3aBUCUMMOCTb cuTyaumm yyebHyto QpPryMmeHTMpOBaTb
TennonpoBoAHOCTb KOHKpeTM3auma 1 TEenJIoNPOBOAHOCTM OT  [Pa3INYHbIMMU 3a4a4y Ha CBOIO TOYKY 3peHus,
Pa3NnYHbIX BELLEeCTB. oTpaboTka 3YH n CY[] |poaa BeliecTtsa. cpeactsamm OCHOBe CnopuTb U
KoHBeKuusa. MU3nyyeHune [npu peweHmnn HabntopatoT aBneHns  |(pUCYHKM, CUMBOJIbI, |COOTHECEHWA  |0TCTamMBaTb CBOKO
KOHKpPETHO- KOHBEKLUWN U U3/TYYEHUS [CXEMbI, 3HAKM). TOro, YTO yXKe  |No3uumio
NpakTUYecKMx 3azau Oco3HaHHO U N3BECTHO U HeBpaxaebHbIm ana
NPOW3BONILHO CTPOSAT [yCBOEHO, U OMMNOHEHTOB
peyeBble TOro, Yto ewe |obpasom
BbICKa3blBaHMA Hen3BecTHO
6 4 |Konu4yectBo TennoTbl. [KonnyecTBo TennoTbl.  |PelleHne YacTHbIX BbluMcnAOT KoNnyecTso |BbloenatoT CocrasnstoT YmetoT




OcHoBHoOe coaeprKaHue

dtan yuyebHoii

XapakTepuctuka
OCHOBHbIX BUAOB

Mo3HaBaTenbHble

PerynatusHble

KommyHuKaTusHbie

Ne | n/n Tema ypoka TeMbl, TEPMUHbI U AeatenbHoctn/ [eATeNbHOCTU vva va vva Darta
NOHATUA dopma pabortbl (npegmeTHbI
pe3ynbTtart)
YaenbHas YaenbHana 3334 - OCMbIC/IeHNe, [TennoTbl, Heobxoammoe [0606LEeHHbIV CMbICA [NAaH U npeacTaBAATb
TeNnn10eMKOCTb TEeNnN10eMKOCTb. KOHKpeTM3aLuma u 0018 HarpeBaHUA Uu n bopmanbHyto nocieaoBaTe b |KOHKpPeTHoe
dopmyna gns pacyeta |otpaboTka 3YH u CY[ |Bblaensemoro npu CTPYKTYpPY 3aZ4a4un. |HOCTb cofeprkaHue n
KONM4YecTBa TennoTbl npu peLleHnmn oXNaxAeHuu Tena BbinonHAwOT nenctsmmn coobuwaTb ero B
KOHKpETHO- onepaumm co NMUCbMEHHOW U
NpaKTUYeCcKMx 3ajau 3HaKamM1 U yCcTHOM popme
CUMBONAMM
7 5 [Pacuyet KonunyecTBa PeweHwne 3apay Ha PeweHwne yacTHbIx MpumeHas dpopmyny ana|Bbipaxkatot CamocTonTesibH|PaboTatoT B rpynne,
TennoThbl pacyeT KonmyecTsa 334,34 - OCMbICIEHNE, |pacyeTa KomMyecTBa CTPYKTYpPY 3aZauu lo] yCTaHaB/MBalOT
TennoTobl, KOHKpeTM3auma 1 TEenoTbl, BbIYUCNAIOT pasHbiMK bopmynmpytoT |paboume
Heobxogumoro ans oTpaboTka 3YH u CY/[], |M3meHeHue cpeacTsamu. no3HaBaTe/ibHY [0THOLWeEeHMA, y4aTcA
HarpeBaHWA TeNa UAM  [NpU peLleHnn TemnepaTypbl Tena, ero |Boigensior 0 Lenb u abdeKkTMBHO
BblAE/IAEMOr0 UM MPU  |[KOHKPETHO- Maccy v yaenbHyo KONMYECTBEHHbIE cTpoAT COTPYAHUYATb U
OXNaXKAEHUMU NPaKTUYECKMX 33Z,a4  [TEeNJI0EMKOCTb BELLECTBA|XaPaKTEPUCTUKM nencTsma B cnocobcTBoBaThL
06bEKTOB, 3a/1aHHbIE|COOTBETCTBUM C [NPOAYKTUBHOM
cnoBamm Hewn Koonepauun
8 6 |PeweHue 3apay /labopaTopHan pabota |PelleHne YacTHbIX MccnepytoT ABneHune Bbibupator, CocTaBnAwT PassuBatoT ymeHune
Ne 1 "CpaBHeHue 3334 - OCMbIC/IeHWNe, [TennoobmeHa npu COMOCTaBAAT 1 naaH n MHTErpMpoBaTbCA B
KONNYECTB TENNOTbI MPU |[KOHKPEeTU3aLma n CMeLUnBaHWUM X0N0AHOM [060oCHOBbIBAOT nocneaoBaTenb|rpynny CBEPCTHUKOB
CMeLlnBaHMKN BOAbI oTpaboTka 3YH u CY[] | ropsiueli Boapl. cnocobbl pewieHna  |[HOCTb M CTPOUTb
pa3Hol Temnepatypbl’. |Npu peweHun CocTaBnAT ypaBHEHUE [3a4auK. nencTeum. NpoAyKTUBHOE
PeweHne KOHKpPETHO- Tennosoro 6anaHca OcywecTsnatoT OueHunsaloT B3amMmogencTemne co
SKCMepUMEHTaNbHbIX U |MPAKTUYECKUX 33434 NMOWUCK W BblAENEHUE |AOCTUTHYTbIA  [CBEPCTHUKaMU U
KaQuYeCTBEHHbIX 3a/a4 Heobxoaumoimn pe3ynbTat B3POC/1bIMU
nHdopmaLmu
9 7 |PeweHwne 3agay labopaTopHas pabota |KoppeKuua 3HaHWI U [M3mepstoT yaenbHyto  [BbipakatoT cmbicn  [CocTaBasoT PasBuBatoT ymeHue
Ne 2 "UsmepeHue cnocoboB AeNCTBUIM  [TEMNNOEMKOCTb cuTyaumm naaH n MHTErpMpoBaThbca B
yAEeNbHOM gelecTBa. CocTaBNAOT  |Pa3/IMYHbIMU nocneaoBaTeb|rpynny CBEPCTHUKOB
Tenn10emKoCTV TBepAoro aNropuT™m peLueHns cpeacTBamu HOCTb M CTPOUTb
Tena". PeweHue 33434 (puCcyHKM, cumBOAbI, [gencTenii. NPoAYKTUBHOE
SKCMepUMEHTANIbHbIX U CXeMbl, 3HaKM). OueHunsaloT B3aMmogencTemne co
KaueCcTBEHHbIX 3aa4 Bbibupatot JOCTUTHYTBIA  |[CBEPCTHMKAMU U
Hamnbonee pe3ynbTat B3POC/1bIMU

3pPeKTUBHbIE

cnocobbl peweHuna




OcHoBHoOe coaeprKaHue

dtan yuyebHoii

XapakTepuctuka
OCHOBHbIX BUAOB

Mo3HaBaTenbHble
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Ne | n/n Tema ypoka TeMbl, TEPMUHbI U AeatenbHoctn/ [EeATEeNbHOCTU vva va vva Data
NOHATUA dopma paboTbi (npegmeTHbI
pe3ynbTar)
33434u
10 8 |DHeprua Tonamea. Tonnuso. Buabl PewweHune yacTHbIX CocTtaBnatoT ypaBHeHue [BbigenatoT CamocTtoaTtenbH|OnucbiBatoT
YaenbHasa TennoTa TonnnBea. YaenbHas 33434 - OCMbICNEeHUNe, [TensioBoro banaHca gns [popmanbHyto o cofepKaHue
cropaHus TennoTa cropaHua KOHKpeTM3aumsa 1 npoLu,eccos ¢ CTPYKTYpY 3aZiaun. |[popmyanpytoT |coBepLIaembIxX
Tonnuea. Pacuert oTpaboTka 3YH n CY/[], |Mcnonb3oBaHnem YMeT 3aMeHATb No3HaBaTe/IbHY |AEUCTBUI C LLeNbto
KO/INYeCTBa TEN/IOTbI,  (NpKM peleHnn TonAvBa TePMUHbI 0 uenb U OpPUEHTUPOBKMU
BblAE1AEMOro Npwm KOHKpPEeTHO- onpeaeneHNaMmm. CTpoAT npeameTHo-
cropaHum Tonamea NPaKTUYECKUX 3a4a4 YcTaHaBaMBatoT nencrema B NpPaKTUYECKON nnn
NPUYNHHO- COOTBETCTBUM C [MHOM AEATENbHOCTH
CNeACTBEHHbIE CBA3U [HeM
11 9 |3aKOH coxpaHeHusa U |[MonHaa mexaHudecKas n|06oblieHne n HabnwoaatoTt n CTpyKTypupytoT Oco3HatoT BcTynatot B guanor,
npespaLLeHns BHYTPEHHSAA 3Heprua cMcTemaTmsaums OMUCbIBAIOT MU3MEHEHMA [3HAHMA. KaQuecTBo U Y4aCTBYIOT B
SHepruu B Tena. UameHeHuA un maTepuana. W NpeBpaLLeHuns OnpeaenatoT VPOBEHb KOJIIEKTUBHOM
MEXaHNYECKMX U npeBpaLLeHns sHeprun |KoppeKLma 3HaHUI U [MeXaHMYeCKoM U OCHOBHYIO " yYCBOEHMS. obcyKAEHMMU
TENI0BbIX NPOLEeccax |M3 O4HOrO BUAA B cnocoboB AeNCTBUN  |BHYTPEHHEWN 3HEprum BTOPOCTEMEHHYIO BHocAaT npobaem, y4atca
[opyroi B MexaHM4YecKumx Tena B Pa3/IMYHbIX nHbOopMaLmio. KOPPEKTMBbLI U |BIASETb
M TENNOBbIX NpPOLLEeccax. npoueccax. [lononHAoT |BblaenatoT 06beKTbl |[4ONONHEHNA B |[MOHOIOTMYECKON U
3aKOH CoXpaHeHusA "KapTy 3HaHURN" M NPOLLECChl C TOYKM |cnocob cBouX [amManornyeckom
aHepruu HeobxoaUMbIMU 3peHUs Lenoro u nencTesni dopmamm peun
3/1eMeHTamm yacre
12 10 |[TennoBbie ABneHUA PeweHune 3agay no Teme [KoppeKumsa 3HaHU 1 [PelatoT 3a4a4m ¢ Bbibupator, BHocaT YmetoT
"Tennosble aBneHnsa" cnocoboB AeNCTBUIN  |[MpUMEHEHNEM COMOCTAaBAAT U KOPPEKTMBbLI U |NpeacTaBiATb
a/iIropMTMa cocTaB/ieHus |oboCcHOBbIBatOT NONONIHEHWNA B [KOHKpPEeTHoe
YpaBHEHMA TENIOBOrO  [cnocobbl peleHna  |cnocob cBoux [cogep:kaHue m
6anaHca EENER]Y] nencremin coobuaTb ero B
NUCbMEHHOM 1
yYCTHOI popme
13 11 |KoHTponbHas paboTta |Cnocobbl usmeHeHus Pa3BepHyTOE [leMoHCTpUpytoT Bbibupatot OueHuBaloT OnucbiBatoT
No 1 BHYTPEHHEN 3HEpPrun.  |(oLeHUBaHMeE - YMEeHMUe onuncbIBaTb Hanbonee NOCTUTHYTBIW  [coaepiKkaHne
Buabl Tennonepegaun. [npeabsasaeHue npoLeccbl HarpeBaHus U [3PPEKTUBHbIE pes3ynbTar. coBepLUaeMbIxX
Pacuet KonmyecTea pe3ynbTaToB OCBOEHUA|OXNAXKAEHUSA TenN, cnocobsbl peweHna |OcosHatoT nencremmn
TennoTbl Npu cnocoba genctema n - |06BACHATb NPUUMHBI U [33434. OCO3HAHHO U [KayecTBo U

HarpeBaHumu un
OXNAaXAEHNM TE, NPy

CropaHunuy Tonamea

ero NnpumeHeHua B
KOHKpPEeTHO-
NPaKTUYECKUX

cnocobbl UsMeHeHuUA
BHYTPEHHeW aHepruu,
COCTaB/ATH M pelaTb

NPOM3BOIbLHO CTPOAT
peyesble
BbICKA3bIBaHUA B

YPOBEHb
yCBOEHMA
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OCHOBHbIX BUAOB
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pe3ynbTtart)
CUTyaumax YPaBHEHME TENJIOBOTO  [MMCbMeEHHOW dopme
6anaHca
MU3meHeHMe arperaTHbiX COCTOSIHUIA Bew,ecTBa 11y
14 1 |MnasneHue n ArperaTHble COCTOAHUA (PelleHune yuyebHol UccnepytoT Tennosble  [BblaenatoT u OnpepenatoT  |[Y4acTByHOT B
oTBepaeBaHue BellecTBa. ®asoBble 334,34U - MOUCK U csoicTBa napaduHa. bopmynmpytoT nocsieaoBaTesb [KONNEKTUBHOM
KPUCTaNINYeCKUX TeN [nepexonbl NepBoro OTKPbITWUE HOBOTO CTposAT 1 06bACHAT NO3HaBaTe/IbHYIO HOCTb 06CyKAEHUN
poga. NnasneHue n cnocoba gencrema rpaduK nsmeHeHun uenb. .Boibupatot NPOMeXKyTOYHbI|Npobaem, yyatca
oTBepAeBaHune TemnepaTtypbl Npu 3HaKOBO- X uenen c BlageTb
KPUCTaNNNYECKUX TEN. Harpesauun v NAaBJEHUN [CUMBONYECKME yyeTom MOHO0MMYECKOM U
YnenbHaa TennoTa napaduHa. cpeacTtsa aAna KOHeYHoro avanorvyeckomn
nnaBneHua NoCTPOEHNA MoAeNu [pesyabTaTa dbopmamm peun
15 2 |PeweHwne 3agay lpaduK nnaBneHua n PelieHwne yacTHbIx M3mepsAtoT yaenbHyto  |BblpaxkatoT CraBAaT AZleKBaTHO
oTBepAeBaHua. Pacuet [3agad - ocmbiCneHuWe, [TeNAIOTY NaBAEHUA CTPYKTYPY 3agaun  |y4ebHyto MCNONb3YHT
KONM4YecTBa TenNoTbl,  |KOHKpeTusauma u nbna. Cocrtasnator pa3HbiMK 3a4a4y Ha peyeBble cpeacTsa
Heobxoaumoro ans oTpaboTka 3YH n CY[] |anroputm peLueHus cpeacteamu. CTpoAT |ocHOBe oNA AUCKYCCUM U
NAaBNEHUA UK npu peleHnn 33434 Ha NnaBieHne U |IorMyeckue uenm COOTHECEHMA  |apryMeHTaLun cBoewn
BblAesIAeMOro npwu KOHKpETHO- KpUCTanamnsauuio Ten paccyXaeHun. TOro, UTO yXKe  [no3uuumn
Kpuctannmnsaunm NPaKTUYECKUX 33434 BbinonHaAwT N3BECTHO U
onepaumm co YCBOEHO, U
3HaKamMM U TOro, YTO eLle
CUMBONAMM Hen3BecTHO
16 3 [UcnapeHuen MapoobpasoBaHue. PeleHwne yacTHbIx HabntoaatoT usmeHeHus |CTpoAaT nornyeckne  [BHocat C [0CTaTOYHOW
KOHZEeHcauma UcnapeHue. 334,34 - OCMbIC/IEHUE, |BHYTPEHHEN 3Heprum LEenn paccy*KAeHWUN. |KOPPEKTUBbLI U [MOJHOTOM U
HacbILeHHbIV 1 KOHKpeTM3auma 1 BO/bl B pe3ynbTtaTe YcTaHaBnmBatoT JONONIHEHMA B [TOYHOCTbIO
HEeHacbIWeHHbIM nap. oTpaboTka 3YH n CY[l |McnapeHusa. O6bACHAT [MPUYMHHO- COCTaBJ/IeHHble |BblparkatoT CBOU
MornoweHune sHeprum  |Npu peweHmn NMOHUXKEeHNe cneacTBeHHble naaHbl MbIC/M B
npu ncnapeHnm KOHKpETHO- TemnepaTtypbl Npu cBA3n. Boigenator COOTOBETCTBUM C
KUOKOCTU U BblAgNEHME [MPaKTUYECKUX 33434  [MCMapeHUM KUAKOCTU  [0OBbEeKTbI U 3ag4a4aMu m
ee Npu KoHAEeHcaunm NPOLECCHI C TOYKM yYCIOBUAMM
napa 3peHUA Lenoro u KOMMYHUKaLMM
YyacTeu
17 4 |Kunenwue. YgenoHaa |KuneHue. TemnepaTtypa |PeleHme YacTHbIX HabnwoaatoT npouecc CtpoAaT normyeckne |CamoctosaTenbH|YmerT
Tennota KuneHus. YaenbHas 334,34 - OCMbICNEHUNE, |KMMNEHWA, 3aBUCMMOCTb  [LEMW PACCYXKAEHUN. |0 npeacTaBnaTb
napoobpasoBaHus Temnepatypa KOHKpeTM3auma 1 TemnepaTtypbl KUNeHna [YmeroT 3ameHATb bopMyNnpyIOT [KOHKpeTHoe
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napoobpasoBaHua n oTpaboTka 3YH u CY[], |oT atmocdepHoro TEPMUHbI Nno3HaBaTesIbHY [cofepKaHne U
KOoHZeHcaumn. Pacyet  |npu pelueHunn \nasneHua. CTpoaT u onpeaeneHuAMM. 0 Lenb U coobuiaTh ero B
KONIMYeCTBa TEMNOTbI,  [KOHKpPEeTHO- 06BACHAIOT rpaduk OcywiecTBnstoT CTpoAT NUCbMEHHOW U
Heobxogumoro ana NPaKTUYECKNX 3334 [M3MeHEeHUA NMOWCK U BblaeneHne |aenctems B yCTHOM popme
napoobpasoBaHus TEMMNePATypPbl }KUAKOCTU |HeobXxoAMmoMn COOTBETCTBUU C
Nnpv HarpeBaHumn un MHpopmaLmm Hel
KUMEHUM
18 5 |BnaxHocTb Bo3ayxa [ABcontoTHas u PeweHune yacTHbIX M3mepAatoT BnaxkHOCTb | MpumeHatoT CamocToaTenbH|YcTaHaBAMBAKOT
OTHOCUTENbHAA 3334 - OCMbIC/IEHWE, |BO34yXa MO TOYKE pOChl. (MeToAabl o pabouue
BNAXHOCTb BO34yXa. KOHKpeTusauma un OB6BbACHAOT YCTPOMCTBO [MHPOPMALMOHHOTO [bOPMYAUPYIOT [OTHOLWEHMA, yyaTcA
Cnocobbl onpegeneHunsa |otpaboTtka 3YH u CY[, v npuHumn aencTeuns NMOMCKa, B TOM YMc/e |[No3HaBaTebHY [3ddeKTUBHO
B/IA’*KHOCTU BO3AYyXa. npu peLeHmmn ncuxpomeTpa u C MOMOLLbLO 0 Lenb U COTpYAHUYATb U
TrpomeTpebl, KOHKpPEeTHO- rmrpomeTpa KOMMbIOTEPHbIX CTpoAT cnocobcTBoBaThL
NCUXPOMETPbI. NpPaKTUYEeCKMX 3asau cpeacTs. YmeroT nencTenna B NpPoAYKTUBHOM
ATMochepHble ABNEeHUA BblOMpaTL COOTBETCTBMM C |[KOOMNepaLmm
CMbIC/IOBblE Hel
eaMHUUbI TEKCTa U
\yCTaHaB/AMBaATbL
OTHOLLEHUA MeXKaY
HUMU
19 6 |PeweHwne 3agau PacuyeT obuiero KomnneKkcHoe Bbluncnaiot ygenbHyto  [BblgenatoT CnuyatoT cBoM  [Pa3BmBatOT ymeHue
KONMYECTBa SHEPTUN npumeHeHue 3YH, TENNIOTy NAaBNeHUA U [0606LLLEHHbIN cMmbIc/ |cnocob MHTErpMpoBaTbCsa B
npv U3SMeHeHUU KOPPEKLMA 3HaHUII U |[napoobpasoBaHua n dopmManbHyto nencTena ¢ rpynny CBEPCTHUKOB
TemnepaTtypbl U cnocobos gencTeuin  [BewecTBa. COCTaanAoT |CTPYKTYpY 3aZa4u.  [3TanoHOM. W CTPOUTb
¢ba3oBbIx Nepexoaax ypaBHeHMWA Tennosoro  [Boibupator, Oco3HatoT NpPoAyKTUBHOE
nepBoro pozaa. 6anaHca c yueTom COMOCTaBAAOT U KayecTBo U B3aMmogencTemne co
ATMochepHble ABNeHUA npoLLeccoB HarpesaHus, |060CcHOBbIBaOT YPOBEHb CBEPCTHWKaMM U
NAaBNeHUA U cnocobbl peweHns  [ycBoeHus yuntenem
napoobpasoBaHus 33434u
20 7 |PaboTarasaunapa. |Pabotarasa v napa npu |[PeweHue yuebHoM O6bACHAIOT YyCTPOMCTBO |BbiparkatoT cmbicn  [CTaBAT YmetoT (nnm
Tennosble gBuraTenn [pacwmpeHuun. Tensosble [3a4a4m - MOUCK U W NPUHUMN aencTemA cUTYaLmm y4ebHyto pa3suBatoT
laBuratenu. OTKPbITUE HOBOTO TEMNN0BbIX MaLLIWH pasANYHbIMM 33434y Ha CNocobHOCTb) C
MpeBpaleHnsa sHeprum |cnocoba aencrema cpeacTBamm OCHOBE NMOMOLLLbIO BOMPOCOB
B TEMOBbIX MALUNHAX. (pMCYyHKM, cMMBOAbI, |cOOTHECEHUS  |A06biBaTb
KNA tennosbix CXeMbl, 3HaKu). TOro, YTO Y)Ke  |He[oCTatoLLyto
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lauraTtenen AHanusnpytoTt N3BECTHO M MHbopMmaLmIO.
06BbEKT, BblaenAs YCBOEHO, U ObmeHUuBaTCA
CYLLLECTBEHHbIE U TOrO, UTO eLLe  [SHAHMAMWU MeXay
HecyLL,ecTBEHHble HEN3BEeCTHO YseHamu rpynnol
Npu3HaKn
21 8 [TennoBble malmnHbI PeweHune PewweHune yacTHbIX OnucsbiBatoT BocctaHaBnumBatoT  |[CamyatoT cBoit  ([MnaHmpytoT obuime
SKCNepuUMeHTaNbHbIX,  |334a4y - OCMbICIEHWE, |NPEBPALLEHUA SHEPTUN |NPEAMETHYIO cnocob cnocobbl paboTbl.
KaQYeCTBEHHbIX 3a/1a4 M |[KOHKpeTusauma u B TEMNJIOBbIX ABUraTeNAX. [CMTyaumio, nencTema c OnpeaensaoT uenm u
33434 Ha pacyeT oTpaboTka 3YH n CY[ |BbluncnstoT OMUCAHHYIO B 3TaNOHOM. OYHKUMM
paboTbl, MOLLLHOCTM U npu peleHun MexaHu4yeckyto paboTy, [3agade, nytem Oco3HatoT Y4aCTHWUKOB,
KN4 tennosbix KOHKpPeTHO- 3aTPaYeHHYI0 3Heprmo  [nepedopMyIMPOBaH |Ka4yecTBo 1 cnocobbl
nsuratenem npakTnyecknx 3agay [ronnmsa v KMj 1A, ynpoLLeHHoro ypoBeHb B3aMMOAEeNCTBUA.
TEeN/JI0BOro ABUrateNa  [nepeckasa TEKCTa, C |yCBOEHMUA YmetoT (nam
BblAe/IeHNEM TO/IbKO pa3susatoT
CYLLLECTBEHHOM cnocobHocTb) 6paTb
nHbopmaLmm Ha cebs nHUUMaTUBY
22 9 [TennoBble MaLUMHDbI CemunHap no teme MNpepcTaBneHue O6cykaatoT OpuenTtupytotcam  |OueHmsatot ALEKBATHO
"Tennosble mawuHbl" ( |pe3ynbratos 3Ko/Iornyeckune BOCNPUHMMAIOT NOCTUTHYTBLIA  |MCNONb3YIOT
1BC, napoBas 1 rasoBas |[caMoCToATENIbHOM nocneacTeuns TEKCTbI pesynbTat peyeBble cpeacTsa
TYPOUHBI, peakTuBHbIM  |paboTbl npUMeHeHuna XYZ,0XKEeCTBEHHOTO, ONA AUCKYCCUM U
[nBurarten). [aBuratenen Hay4Horo, aprymeHTaLumn cBoei
SKosornyeckmne BHYTPEHHero cropaHus, |nybauuucrmyeckoro nosumuuu.
npob6aembl 1 TEMN/I0OBbLIX U n opnumanbHo- NHTepecytoTCcA
nepcnexkTmBbI rMAPO3NEKTPOCTAHLMIA; |LeN0BOrO CTUNEN. YYXKUM MHEHWEM U
MCNo/b30BaHUA nyTV NOBbILLIEHUA CTpyKTYpUpYytOT BbICKA3blBalOT CBOE
TENNOBbIX ABUraTENEN 3 PeKTMBHOCTU 1 3HaAHUA
SKONOrMYecKoi
6e3onacHocTH
TenA0BbIX MalWH
23 10 |M3meHeHMe Mepexoabl u KoppeKuma 3HaHU 1 [BbluMcastoT Koinyectso |BbibupatoT Oco3HatoT MpoasnatoT
arperaTHbIX COCTOAHUWI [MpeBpaLLeHnA sHeprun |cnocoboB AelcTBuin  [TennoTbl B npoueccax  [0OCHOBaHWA U KayecTBo U rOTOBHOCTb
BelLecTBa npu N3meHeHnn Tensionepegayn npu KpuTepuu and YPOBEHb a[eKBaTHO
arperaTHbIX COCTOAHWN HarpeBaHWmn u CpaBHeHWA, yYCBOEHMS. pearMpoBaTtb Ha
BeluecTBa. MNpossneHua OXNaxKAeHUU, cepuaumm, BHocaT HYXAbI APYTUX,
n NnpumeHeHune $GasoBbIX NAaBAEHUMU U Knaccuobukaumm KOPPEKTMBbLI U |0Ka3blBaTb MOMOLLb
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nepexosoB B NpUpoae v KpucTanamsaumm, 06beKToB. OMONHEHWA B M SMOLMOHANbHYIO
TEXHUKeE ncnapeHnmn un CoctaBnatoT Lenoe |cnocob cBoux |noaaepKKy
KOHAEeHcauum n3 vyacren, nencrammn napTHepam
CaMOCTOATENbHO
nocTpaunean,
BOCMONHASA
HegocTatowme
KOMMOHEHTbI
24 11 |KoHTponbHas paboTa |/I3meHeHue arperatHblx [KoHTposb JeMoHCTpupytoT Bbibupatot Oco3HatoT OnucobiBatoT
Ne 2 COCTOAHWI BeLLecTBa. yMeHWe COCTaBNATb Hanbonee KayecTBo U copepaHue
PaboTta, mowHocTb, KMNA, YpaBHeHWe TensoBoro  [3¢pdeKkTnsHble VPOBEHb coBepLIaembIxX
TENNOBbIX ABUraTENEN. 6anaHca, onucbiBaTb U [cnocobbl pelleHna  |yCBOEHWMA. nencTeni
ObbAcHeHUe 06bACHATb TenoBble  [3a4a4. Oco3HaHHO U |OueHuBatoT
aTmocdepHbIX ABNEHUN ABNIeHNA NPOWU3BONILHO CTPOAT |AOCTUTHYTbIN
peuyeBble pesynbTat
BbICKa3blBaHWA B
nucbMeHHoM dopme
dneKTpuuyeckune ABaeHUA 26 4
25 1 [dneKkTpusauwma ten. dneKTpusauma ten. MocTaHoBKa U HabntopatoT siBneHne  |BblgenatoT u MpuHumatoT m |YyaTcs
[lBa poaa 3apanos dNeKTpUYEeCcKUii 3apag. [pelweHune yuebHoM SNEKTPU3aLMKn Ten npu  (bopmynunpytot COXpaHAoT aprymeHTMpOBaTb
B3saumogeiicteume 33/a4M - MOMUCK U COMPUKOCHOBEHUN U Nno3HaBaTesIbHYIO no3HaBaTe/IbHY [CBOO TOUKY 3peHus,
3apsAXKeHHbIX Ten. [lBa  |OTKPbITUE HOBOTO B3aMmoaencTene uenb. 0 Lenb, CrnopuTb U
poaa 3apAanos cnocoba aencTena 3apPAKEHHbIX Ten YcTaHaBNMBaOT peryanpyloT  |0TCTauMBaTb CBOO
NPUYNHHO- npouecc nosuumio
CNeACTBEHHbIE CBA3M|BbINONHEHUA  |HeBpaxaebHbIM ann
y4ebHbIX OMMNOHEHTOB
nencTeni obpasom
26 2 [dnekTpuyeckoe none. [dnektpuyeckoe none. [PeweHue yyebHoM Habnwogaatot YcTaHaBamBatoT CraBAaT OnucbiBatoT
MpoOBOAHWUKM M SneKTpocKon. 33/a4M - MOMUCK U BO3A4elcTBUE NPUYNHHO- yyebHyto copeprKaHue
ANINEKTPUKM MpoBOAHUKM M OTKPbITUE HOBOTO 3apAKEHHOro TeNa Ha  [C1eaCTBEHHble 3afavy Ha coBepLIaembix
ANINEKTPUKM. cnocoba pevncTenn OKpy:KatoLLme Tena. cBA3un. CtpoAr OCHOBE NEeCTBUN C Lenbio
dneKTpuyeckan cmna. Ob6BbACHAOT YCTPOMCTBO [nOrMyeckue Lenu COOTHECEHUA  |OPUEHTUPOBKM
SnekTpodopHasn W NPUHLMN JeiCcTBUA paccyaeHuin M3BECTHOrO U [NpegMeTHO-
MallMHa SN1EKTPOCKoNa HEen3BEeCTHOrO [MPaKTUYeCcKow
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neaTenbHOCTU
27 3 |(deaumocTtb [lennmocTb PewweHune yacTHbIX Habnogatot n Bbiasuratot u CamocTtoaTtenbH|OnucbiBatoT
3N1EeKTPUYECKOTO 9/1EeKTPUYECKOro 3apAada. [3a4a4 - ocmbicieHre, |06BACHAOT npouecc 060CcHOBbIBAOT o copepKaHue
3apAaa. DNIEeKTPOH. dnemMeHTapHbIN 3apad. |KOHKpPeTM3auma un nenenua rmnoTessbl, dopmMynmpytoT [coBepLuaembix
CtpoeHue atoma EanHuua namepeHma oTpaboTka 3YH n CY[] |[aneKkTpuyeckoro 3apaga.|npeanaratot NMo3HaBaTe/IbHY |AEUCTBUI C LLeNbto
3apaga - KynoH. C nomoubto cnocobbl Ux 10 Lenb U OpPUEHTUPOBKMU
dnekTpoH. CTpoeHue nepnogunyeckom NpoBEpPKMU. cTpoAT npegmeTHo-
aTomoB TabAnupl onpenenaoT  |BblbupatoT BuA, nencTsma B npaKTU4ecKomn
coCTaB aToma rpadpuyecko COOTBETCTBUM C [geATenbHOCTH
mozenu HeW
28 4 |O6bacHeHue DneKTpM3auma Ten. KomnneKkcHoe OB6bACHAIOT ABNEHUA CocrasnsatoT uenoe [OcosHatoT ObmeHMBatoTCA
SNEeKTPUYECKUX B3saumogeiictaume npumeHenve 3YHwu  [snektpusauuun m U3 yacTen, KayecTso U 3HAaHUAMU MeXay
ABNEHUN aneKkTpuyecknx 3apanos.|CY/. KoppeKkuuma B3aMMOAENCTBUA CaMOCTOATE/IbHO YPOBEHb YJieHamu rpynnol
dneKTpUYeckasa cuna.  |3HaHWI U cnocoboB  [3apAXKEHHbIX TeN Ha [nocTpavBas, YCBOEHMUA. ona NpUHATUA
MpoBoOAHUKM U [nencTenin OCHOBE 3HaHWUM 0 BOCNO/HAA Boizenawotn  [pddeKTUBHbIX
HENPOBOAHMUKMN CTPOEHMM BelLecTBa M |HepoCTaloLWMe 0CO3HAT TO, [COBMECTHbIX
SNEKTPUYECKNX 3apAL0B CTPOEHUM aToma KOMMOHEHTbI. 4TO YKe pelweHni,
OcyuwectBnatoT YCBOEHO M 4YTO |pa3BuBaloT
MOWCK U BblaeNeHne |eLe NoANEXMT [cnocobHocTb bpaTh
Heobxogumon YCBOEHUIO Ha cebs nHUUMaTUBY
MHbopmaLmn B OpraHM3aumm
COBMECTHOrO
nencrema
29 5 [2neKTpuYecKUin TOK.  [INeKTpuUYEeCcKnit TOK. MocTtaHoBKa 1 Habntoaatot ABneHune BbiaenatoT n CocTaBnAawoT YuaTca
MCTOYHUKM TOKa MCTOYHUKM TOKa. pelweHue yyebHoM 3/1EKTPUYECKOTO TOKa.  [popmynnpytoT naaH n YCTaHABAMBATb U
HanpasneHwue 334,344 - MOUCK U M3roTtasaunBaoT 1 npobnemy. CTpoAT  |nocnepoBaTenb|CpaBHMBATL pasHble
SNEKTPUYECKOro TOKa OTKPbITUE HOBOTO UCNbITbIBAlOT nornyeckue uenm HOCTb TOUKM 3peHus,
cnocoba gencremn raNbBaHUYECKUM paccyxaeHui nencTesni npexae yem
3N1eMEeHT. NPUHMMaTL
pelleHune 1 genatb
Bbl6OP
30 6 [2nekTpuyecKkas uenb v [InekTpuyeckaa uenb.  [[locTaHOBKa m CobupatoT npoctenwmne (BoinonHAWOT CnunuatoT cBOM [YcTaHaBAuBaloT
€e coCTaBHble YacTh  |[YcnoBHble 0603HaYeHMA |peleHmne yyebHom SNeKTPUYECKMNe Lenn n  |onepawum co cnocob pabouue
3/IEMEHTOB Lenu. 3371341 - MOUCK U COCTaBAAKT UX CXEMbI.  [3HAaKaMU U nencTema ¢ OTHOLUEHMS, y4aTCA
Cxembl. MpaBuaa c6OPKU|OTKPbITUE HOBOTO BuaounsmeHsaoT CMMBONAMM. STa/JIOHOM, 3¢ deKTUBHO
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uenen n coctaBneHma uxlcnocoba aencreusa cobpaHHyto Lenb B BblaensatoT 06beKTbl [BHOCAT COTPYAHUYATb U
cxem COOTBETCTBUW C HOBOM |V NPOLLECChI C TOYKM [KOPPEKTMBbI U |cnocobCcTBOBATL
cxemon 3peHUA Lenoro u NOMONHEHUS  [NPOAYKTUBHOM
yacTten Koonepaunu
31 7 | Oeiicteusa DNEeKTPUYECKUI TOK B PeweHune yacTHbIX Habnwogatot geicteus [Onpegenstor CraBAT BcTynatoTt B guanor,
3/IEKTPUYECKOro ToKa [meTannax. TennoBoe,  [3a4ad - oCMbICNEeHME, [3N1EKTPUYECKOro TOKA.  |OCHOBHYIO M yuebHyo yY4acTBYIOT B
XMMUYECKoe U KOHKpeTMn3aums u O6bACHAIOT ABNEHUE BTOPOCTEMNEHHYHO 3a4a4y Ha KO/INIEKTUBHOM
MarHuTHoe encTeua oTpaboTka 3YH u CY[] |HarpeBaHuA nHdopmaumio. OCHOBe 0bCyXKaeHUn
3/1EKTPMYECKOro TOKa NPOBOAHNKOB BblgenawoT CoOTHeceHus [npobnem, yyaTca
3/IEKTPUYECKMM TOKOM  |KOJIMYECKTBEHHbIE  |M3BECTHOTO U [BNageTb
XapaKTepPUCTUKM HEW3BECTHOTO |MOHONOIMMYECKOM U
06DBEKTOB, 3a4aHHbIe avanorvyeckomn
cnoBamm dbopmamm peun
32 8 [Cwna ToKa. Cuna ToKa. EguHnubl PewweHune yacTHbIX M3mepAtoT cuay Toka B |BblpakatoT cmbicn  [CanyatoT ceoit  |PaboTatoT B rpynne,
AmnepmeTp CMNa TOKa. AMNepmeTp. |3a4aud - OCMbICIEHUE, [3/IEKTPUYECKON LEenu.  [cuTyaumm cnocob YCTaHAB/IMBAIOT
M3mepeHune cunbl TOKa. [KOHKpeTUsaums u 3HAOT M BbINOAHAIOT pPa3INYHbIMK nencrTema c paboune
TabopaTopHan pabota |oTpaboTka 3YH n CY[l [npasuna 6esonacHocTn |cpeacTBamm 3TANOHOM, OTHOLLEHUA, y4aTca
Ne 3 "CbopKa npu paborte ¢ (pucyHKM, cumBoAbI, [BHOCAT sddeKTnBHO
SNEKTPUYECKOW Lenu m WUCTOYHMKAMM CXEMbl, 3HaKK) KOPPEKTMBLI U [cOTpyaHMYATb U
M3MepeHue cubl Toka" 3/IEKTPMUYECKOro TOKA \ojonosHeHMa B [cnocobcTBoBaTh
cnocob cBoMX [MPoAYKTUBHOM
nencTsmmn Koonepaumm
33 9 |2nekTpuyeckoe dneKTpuyeckoe PelwweHune yacTHbIX 3HAIOT M BbINOAHAOT BbipakatoT cmbicn  |CiivyatoT cBoM [PaboTatoT B rpynine,
HanpsAXKeHue. Hanpsa)XeHue. EAnHUUDI [334a4 - OCMbIC/IEHWE, |NpaBuaa 6€30MacHOCTU |cUTyauun cnocob YCTaHAB/IMBAIOT
BonbTmeTp HanpsXXeHus. KOHKpeTM3aumsa 1 npw pabote ¢ Pa3INYHbIMU nencTema ¢ paboune
BonbtmeTp. oTpaboTka 3YH u CY[] |MCTOYHMKamu cpeactBamm 3TANIOHOM, OTHOLUEHMUA, yyaTca
TabopaTtopHan paboTa 3/1EKTPUYECKOrO TOKa.  |(PUCYHKK, CUMBObI, |[BHOCAT 3pPeKTUBHO
Ne 4 "UsmepeHune N3MepAloT HaNpAMKEHME |CXEMbI, 3HAKK) KOPPEKTMBLI U [cOTpyaHNYaTb U
HaNpPAXKeHUA Ha Ha y4yacTKe uenu \gonosHeHMa B |cnocobcTBoBaTh
Pa3/INYHbIX y4aCTKax cnocob cBoux [MPoAYyKTUBHOM
aNeKTpMuyeckom uenn" nencTsmmn Koonepauuu
34 10 [3aBMCMMOCTb CUbI 33aBMCMMOCTb CU/Ibl TOKA |PelleHne YacTHbIX UccnepytoT YMetoT 3amMeHATb CocTaBnAwT PaboTatoT B rpynne,
TOKa OT HanpsXXeHus. |oT HanpsaxKeHus. MpaduK [3a4a4 - OCMbIC/IEHME, [3aBUCMMOCTb CUJIbl TOKA [TEPMUHDI naaH n YCTaHABAMBAOT
dneKTpuyeckoe 33aBMCUMOCTW. KOHKpeTMn3aLuma u B NPOBOAHUKE OT onpeaenieHNaAMM. nocneposaTenb|paboune
conpoTusaeHune dneKTpuyeckoe oTpaboTka 3YH n CY[] |HanpaxeHWs Ha ero YcTaHaBamBatoT HOCTb OTHOLLEeHUA, y4aTca
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CNpOTUBAEHME. KOHUax. M3mepsatoT NPUYNHHO- nencTsmmn 3¢ deKTUBHO
EamHuubl 3/1eKTpuyecKoe cnencTBeHHble CBA3N CcOTpyAHWYATb
COMNPOTUBAEHMA COnpoTMBAEHME
35 11 |3akoH Oma 3akoH Oma oA yyacTka [PelueHune YacTHbIX 3HAIOT U BbINONHAIOT YcTaHaBnmBatoT CamocTtonTenbH|PaboTatoT B rpynne,
uenu. NMpumeHeHne 33434 - OCMbICNEHUNE, |NMpaBuaa 6e30MacHOCTU [MPUYMHHO- o y4yaTtca
3akoHa Oma anA KOHKpeTM3auma 1 npwu pabote ¢ CNneAcTBEHHble GOpPMYNUPYIOT [aprymeHTMpPOBaThb
pacyeTa aieKTpuyeckux |oTpabotka 3YH u CY[], |McTOYHMKamu CBA3W. BblpaxKaloT  |n03HaBaTeNbHY [CBOKO TOYKY 3pEHMUA,
uenein. JlabopaTopHas SNEKTPUYECKOTO TOKa.  |CMbIC/ CUTYaLUK 0 Lenb u cnopuTb n
pabota Ne 5 N3mepsatoT pasnn4YHbIMK cTpoAT OTCTamBaTb CBOIO
"UamepeHne 3NeKTpUYeckoe cpeacTBamum nencTenA B nosunymio
COMpOTMBAEHUA CONpoTUB/EHUNE (pMCYHKM, CMMBOAbI, |COOTBETCTBUM C [HEBPaXKAebHbIM ann
NPOBOAHMKA Npw CXeMbl, 3HaKW) HeWn OMMOHEHTOB
NOMOLLM aMnepmeTpa 1 obpasom
BO/IbTMETPA"
36 12 |3akoH Oma PeweHwue 3aga4 Ha PewweHune yacTHbIX Bbluncnaiot cuny Toka, [[poBoaAT aHanus BbigenatoT u BcTynatot B guanor,
npUMeHeHue 3aKoHa 334,34 - OCMbICNIEHUNE, |HanpsAXKeHue n cnocoboB pelleHna [0CO3HAKT TO, |C AOCTaTOYHOM
Oma ANnA yyacTKa uenn  |KOHKpeTu3auma un COMPOTMB/IEHMA YYacCTKa [3343a4M C TOUKK 4TO YKe NoJIHOTOM U
oTpaboTka 3YH n CY[l |uenwu 3peHunAa nx YCBOEHO M YTO [TOYHOCTbIO
PaLMOHANbHOCTU U |eLLe NOANEKMUT [BbiparkatoT CBOU
9KOHOMMYHOCTH YCBOEHMUIO, MbIC/M B
0CO3HaloT COOTOBETCTBUM C
KayecTBo U 3aga4aMu m
YPOBEHb yYCNOBUAMM
yYCBOEHMA KOMMYHUKaLMK
37 13 [YaenbHoe Pacuet conpotmieHua [PelseHne 4acCTHbIX Habnwogaatot AHaNU3NPYIOT CamocTtoaTenbH|HTepecytoTcA
CoOnpoTMBAEHME NPOBOAHWUKOB. 334,34 - OCMbIC/IEHUE, [3aBUCUMMOCTb YCNOBUA U fo] YYXKUM MHEHWEM U
YnenbHoe KOHKpeTM3auma 1 COMNPOTMBAEHUA TpeboBaHWUA 3aaauu, [bopMynnpPYIOT [BbICKa3bIBAtOT CBOE.
conpoTusaeHmne oTpaboTka 3YH u CY[] |npoBoAHMKa OT ero YMeloT BbibMpaTb no3HaBaTesibHy [YMmeloT caywaTth U
[O/IMHbBI, Naowaam 0606LeHHblIE 0 Luenb u cAblWwaTb Apyr Apyra
nonepeyYyHOro ce4YeHua u [cTpaTernn pelueHnsa |CTPoaT
OT poJa BelecTsa EENER]Y] nencTema B
COOTBETCTBUM C
Hewn
38 14 |PeocTtatbl PerynuposaHue cunbl PewweHune yacTHbIX O6bAcHAOT ycTpoicTBo, |OnpeaenatoT CamocToaTenbH|C gocTaTouyHoM
TOKa B Lenu. PeocTaT.  [3afay - oCMbICAIEHME, [MPUHLMM AENCTBUA U OCHOBHYIO U o NO/IHOTOM U
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YcTpoicTeo u KOHKpeTMn3aLma u Ha3HaYeHWe peocTaToB. [BTOPOCTEMEHHYHO GOPMYNUPYIOT [TOYHOCTBIO
NpUMeHeHMe peocTaToB.|0TpaboTka 3YH n CY[, |PeryanpytoT cuay Toka B [MHpopmaumio. No3HaBaTe/bHY [BbIpaXatoT CBOU
TabopaTopHas paboTa Lenu ¢ NOMOLLbLO Bbiaensiot 10 Lenb U MbIC/M B
Ne 6 "PerynvpoBaHue peocTaTa 0606LW,EeHHbIN CMbICA |CTPOAT COOTOBETCTBUM C
CU/bl TOKa peoctaTom" n popmanbHyto nencTena B 3afa4amu n
CTPYKTYpPY 3aZa4m COOTBETCTBUM C [yCNOBUAMMU
Hel KOMMYHUKaLMKn
39 15 |NocnepoBaTtencHoe |MocnepoBatenbHoe PeweHwne yacTHbIx CoCTaBnAT CXeMbl U CamocToAaTensHo CnunuatoT cBOM |BCTynatoT B AManor,
coeauHeHue coegnHeHue 3334 - OCMbIC/IeHNe, |coBupatoT Lenu ¢ CO3Jat0T aNropuUTMbl |cnocob y4acTBYIOT B
NPOBOAHWKOB NPOBOAHWKOB U €ro KOHKpeTM3auma 1 nocsefoBaTe/IbHbIM 0eATeNbHOCTM NpU  [gencTBuA C KONNEKTUBHOM
3aKOHOMEPHOCTU oTpaboTka 3YH n CY[] |coeanHeHnem peweHnn npobnem [3TaNoOHOM 06CyKAEHMM, yyaTcs
3/1eMeHTOoB NMONCKOBOrO BnageTb
XapaKTtepa MOHO0OMMYECKOM U
avanorvyeckomn
dbopmamm peun
40 16 |MapannenbHoe MapannensHoe PelweHwne YacTHbIx CoCTaBNAT CXeMbl U CamocToATenbHO CnuyatoT cBoM  [BcTynatoT B guanor,
coeguHeHue coeguHeHue 3334 - OCMbIC/IEHNE, |COBUPAIOT Lenu ¢ CO34at0T aNropuUTMmbl |cnocob y4acTBYIOT B
NpPoOBOAHWKOB NPOBOAHWKOB U ero KOHKpeTM3auma 1 napannenbHbim 0eATeNbHOCTM NpU  [geicTeuA C KONNEKTUBHOM
3aKOHOMEPHOCTHU oTpaboTka 3YH n CY[l |coeanHeHnem peweHnn npobnem [3TanoHOM 0bCyXKAEeHMM, yyaTcs
3/1eMeHTOB NMOUCKOBOro BNageTb
XapakTepa MOHOI0MNYECKOM U
auanormyeckon
bopmamm peun
41 17 |NpuvmeHeHue 3akoHa |PacyeT conpoTusaeHus, [0606LweHne 1 CocTaBnAaoT cxembl U BbiaenatoT BHocaT PaboTatoT B rpynne,
Oma ana pacyeta CWUJIbl TOKA U cMcTemaTmusaumsa PacCcYMTLIBAOT LLEenM ¢ [0606LLLEHHbI CMbIC/ |[KOPPEKTMBBLI U [yCTaHABANBAOT
SNEKTPUYECKUX LLENen |HanpaXKeHUa ans maTepuana. nocnefoBaTeNibHbIM U |1 GOpPManbHYHO nononHeHua B |paboune
Y4aCTKOB Lenu ¢ KoppeKLumsa 3HaHUI U [napannenbHbim CTPYKTYPY 3agaun. |cnocob cBOMX |OTHOLIEHMA, y4aTcs
nocnefosaTesibHbIM U [cnocoboB AeicTBui  [coeanHEHUEM BblaenatoT o6beKTbl |aencTemi sbdeKkTnBHO
napanfiesbHObIM 3N1eMeHTOB W MpoLLecchbl C TOYKM COTPYAHUYATb U
coeguHeHnem 3peHunA Lenoro u cnocobcTBOBaThL
NPOBOAHNKOB yacrtei NPOAYKTUBHOWM
Koonepauuu
42 18 |KoHTponbHas paboTa |PacuyeT conpoTuBneHus, [PassepHyToe JeMoHCTpupytoT Bbibupatot Oco3HatoT OnucobiBatoT
Ne 3 CWJIbl TOKA U OoLeHuBaHue - YMeHMe BblYMCAATb cuny [Hanbonee KaQuecTBo U copepaHme
HaNPAMKEHWA Ha YYacTKe [npeabaBaeHue TOKa, HanpaXeHue u 3 PeKTUBHbIE YPOBEHb coBepLUaembIxX




OcHoBHoOe coaeprKaHue

dtan yuyebHoii

XapakTepuctuka
OCHOBHbIX BUAOB

Mo3HaBaTenbHble

PerynatusHble

KommyHuKaTusHbie

Ne | n/n Tema ypoka TeMbl, TEPMUHbBI U AeatenbHoctn/ [eATeNbHOCTU vva va vva [ara
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uenwu pe3y/ibTaToOB OCBOEHUA|CONPOTUB/IEHME HA Cnocobbl peLleHnsa  |[yCBOeHUs. nencTeni
cnocoba oencTBuA N [0TAENbHbIX Y4acTKax 3aga4. Oco3HaHHO M [OueHunBatoT
ero npMmeHeHuA B uenu ¢ NPOWU3BONILHO CTPOAT |AOCTUTHYTbIN
KOHKpETHO- nocnefoBaTeNlbHbIM U |peyeBble pe3ynbTat
NPaKTUYECKMX napannenbHbim BbICKA3blBaHUA B
CUTyaumax coeanHeHnem nMcbMeHHoW popme
NPOBOAHWKOB
43 19 |Pabota n mowHocTb |PaboTa anekTpuyeckoro [PeweHune yuyebHo N3mepsatoT paboTy u OcyuwiectenatoT CamocTosTenbH[YmetoT (Mnu
9N1eKTPUYECKOro ToKa [Toka. MowHocCTb 334,34M - MOUCK U MOLLHOCTb NMOWUCK W BblaeneHune |o pa3BuBaioT
9/IEKTPUYECKOro TOKa.  [OTKpbITME HOBOrO SNEKTPUYECKOrO TOKa.  [Heobxogumon bopMynMpyoT |cNocobHOCTD) €
dopmynbl gns cnocoba gencrena O6bACHAOT YyCTPONCTBO |MHPOPMaLU. NMo3HaBaTe/IbHY [TOMOLLbIO BONPOCOB
BblYMCNEHWNS PabOTbI U W NPUHLMN OeNCcTBUA BoigensioTt 0 Lenb u nobbiBaTh
MOLLLHOCTW TOKa. BAaTTMETPOB M CHETYMKOB|KONIMYECKTBEHHbIE  |CTPOAT HeaoCTatoLWyo
BatTmeTpbl 1 S3N1EeKTPO3HepPrum XapaKTepPUCTUKMU nencTsma B MHbopmaLmio.
aNneKTpuyeckne 06bEeKTOB, 3a/aHHble|cooTBETCTBUM € |OBMeHMBatOTCA
CYETUYMKU. EAnHULbI CNoBamMMu. Hewn 3HAHUAMU MeXay
n3mepeHus paboTol AHanusnpytoT YsieHamu rpynnol
9NEKTPUYECKOrO TOKa, 06BbEKT, Bblaenss ONA NPUHATUA
npMmeHaemble Ha CyLLLeCTBEHHbIE U 3bbEKTUBHDBIX
npaKkTuKe HeCyLL,ecTBEHHble COBMECTHbIX
NPU3HaKn peLeHnin
44 20 |3akoH [xkoyna-fleHua |HarpesaHue PelweHne vacTHbIX Ob6bAcHAIOT ABNEHne BbibupatoT BUA, CamocTosTeNbH[YmetoT (Man
NpPoOBOAHWNKOB 33434 - OCMbICNEHWNE, |HarpeBaHuA rpaduyeckon fo] pa3susatoT
SNEKTPUYECKUM TOKOM. |KOHKPETM3aLMA K NpoBOAHWKOB mozenu, bopMynmMpyloT |cnocobHOCTb) BpaTb
3akoH [Koyna-leHua [oTpaboTtka 3YH 1 CY/[l [31€KTpUYECKMM TOKOM  |aAeKBaTHOM nosHaBaTe/ibHY |Ha cebs MHMLUMaTMBY
npu peLieHmumn Ha OCHOBE 3HaHWUI O BblAeNIeHHbIM 0 Lenb u B OpraHu3auum
KOHKpETHO- CTPOEHUM BeLLecTBa CMbIC/I0BbIM cTpoAT COBMECTHOro
NPaKTUYECKUX 33434 eguHuuam. CTpoat  |genctsma B nencTema
nornyeckme uenm COOTBETCTBUM C
paccy»aeHumn HeWn
45 21 |PeweHne 3a8au PacueT Konnyectsa PewweHune yacTHbIX N3mepatoT n BbiaenatoT BHocaT YuaTca ynpasnaTb

TENNO0ThI, Bbl,ﬂ,el'IHEMOVI

npoBoAHNKaMM C TOKOM.

Pacuet notpebnsemoi

MOLLHOCTHU.

33734 - OCMbIC/IEHUE,
KOHKpEeTU3auma un
oTpaboTka 3YH n CY[,
npu pewweHnn

CPaBHMBAOT CUNY TOKA B

uenu, paboty n
MOLLLHOCTb
3/1EKTPUYECKOrO TOKa B

0606LLEHHbIN CMbICA
n dopmanbHyto
CTPYKTYpPY 3a4auu.

Bbibupator,

KOPPEKTMBbI U
nononHeHus 8
cnocob ceomx
nencTsnn B

noeegeHvem
napTHepa -
ybexkaaTtb ero,

KOHTPO/IMpPOBAThb,
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N/p Ne 7 "MamepeHune  |KOHKpeTHO- lamne Haka/smBaHUA U B |CONOCTaBAAIOT U c/ny4vae KOppeKTnpoBaTthb U
MOLLLHOCTU U paboTbl NpaKkTUYeCcKMX 3aga4  [sHeprocbeperatowiei 060CHOBbIBAOT pacxoXaeHus |oueHMBaTb ero
TOKA B 3/1EKTPUYECKOM namne Cnocobbl peleHns [3TasoHa u nencTenn
namne" 3a4a4n peanbHoro
nenicteumA
46 22 |lamna HaKanuBaHusa. [Acnonb3oBaHue PeleHne YacTHbIX 3HAlOT U BbINOMHAOT AHanusunpytoT MpuHumatoT  [MnaHMpytoT oblme
HarpeBaTtenbHble TENNOBOro AencTBumA 3334 - OCMbIC/IeHWe, [npaBuna 6e3onacHOCTM [06bEKTbI, Bblaenaa [no3HasaTesbHY [cnocobbl paboTol.
npubopbl. 9/1EKTPUYECKOrO TOKA.  [KOHKpeTusauma u npwu pabote ¢ CYLL,EeCcTBEHHbIE U 0 LLenb, YmetoT (nam
MpepoxpaHutenun dneKTpuyeckoe oTpaboTka 3YH u CY[] |MCTOYHMKamu HecyLuLecTBeHHble COXPaHAIOT ee , [pa3BmBatoT
ocseleHue. Jlamnbl npv peLeHnn SNEKTPUYECKOrO TOKa.  |NPU3HAKM. perynnpytoT  |cnocobHocTb) 6paTb
HaKanMBaHUA. KOHKpPEeTHO- YmetoT M3BnekatoT npouecc Ha cebs MHUUMaTMBY
HarpeBaTenbHble NPaKTUYEeCKUX 3334 |oxapakepu3oBaTb Heobxoaumyto BbIMO/IHEHMA (B OpraHM3aumm
npubopbl. KopoTkoe cnocobbl MHpOpMaLMIO U3 No3HaBaTe/IbHO [COBMECTHOro
3amblKaHue. MnaBkue SHeprocbepekeHus, TEKCTOB PAa3/IMYHbIX |1 3a4aum nencTenn
npeaoxpaHuTenu npumeHsemsolie B 6bITy  |KaHPOB
47 23 [dnekTpuueckune "KapTa 3HaHuii" no O606L1eHMe 1 PaboTatoT ¢ "KapToi CTpYKTYypUpYytoT OcosHatoT O6meHuMBalOTCA
ABNEHUA pasgeny cucTemaTmsaumn 3HaHMI", n06aBAAOT  [3HaHWSA. BbibupaloT |KavecTso U 3HAHMAMMN MEXKIY
"IneKkTpuyeckmne 3HAHWM NOACHEHUSA U OCHOBaHUA U YPOBEHb uneHamu rpynnbl
ABneHnA" KOMMEHTapuu K Kputepuu gns YCBOEHMSA A1A NPUHATUA
WUHOMBUAYASIbHOMY CpaBHeHwUs, 3 DEKTUBHbBIX
obpasoBaTenbHOMy cepuaumm, COBMECTHbIX
MapLpyTy KnaccudurKaumm peLueHui
06bekToB
48 24 |"dneKkTtpnyectso, dnekTpuyeckune apneHna|Koppekuns sHaHMii U |BbinonHAT TBOpYecKue [OpueHTupytoTca U |OueHuBaoT OnpenenawoT Lenm n
cowepuwee c Hebec" |8 Mpupoae v TexHuke  |cnocobos geicTemii/  [3agaHuA no teme BOCMNPUHMMAIOT OOCTUTHYTBIA  |[GYHKUMK
Mogenupytowas urpa TEKCTbl Pa3HbIX pesynbTat Y4aCTHUKOB,
cTunen cnocobbl
B3aMMOAEeNCTBUA
49 25 |2nekTpuuyeckue dneKkTpuueckuii 3apsaa. [PassepHyToe PaborTatoT Ha TpeHaxkepe|CocTasnatoT uenoe [OcosHaoT PassuBatoT
ABNEHUA INEKTPUYECKUIA TOK. oLEeHMBaHMeE. (MHTEpaKTUBHbIE u3 yacTen, KayecTso U CNocobHOCTb €
MocnepoBaTenbHoe U |KoppeKums 3HaHWUA U |NPOBEPOYHbIE TECTbI).  [CAMOCTOATENIbHO YPOBEHb NMOMOLLLbIO BOMPOCOB
napanienbHoe cnocobos aelicteuit/  |NpoBepatoT ypoBeHb nocTpausas, YCBOEHMS. nobbiBaTh
coefuHeHue KoHcynbTtaums YCBOEHMA N KAYecTBO BOCMONHASA OueHunBatoT MHbopmaumto,
NPOBOAHWKOB. 3HaHWI No Teme, HegocTatowue NOCTUTHYTBIA  |AE€MOHCTPUPYIOT
HanpsxeHue, ycTpaHsatoT "6enble KOMMOHEHTBI. pesynbTat CNocobHOCTb K
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Ne | n/n Tema ypoka TeMbl, TEPMUHbDI U AeatenbHoctn/ [eATeNbHOCTU yva vva vva Data
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CONpoTMB/IEHWE, CUAA naTHa" BblpaKatoT cmbich SMnNaTuu,
TOKa, paboTa u cuTyaumm cTpemieHue
MOLLHOCTb pasIiMYHbIMU yYCTaHaB/NMBaTb
3/1EKTPUYECKOTO TOKa cpeacTBamm OTHOLLIEHUS
B3aMMOMNOHMMaHUSA
50 26 |KoHTponbHasa paboTa [IneKkTpusaums, PasBepHyTOE [leMOHCTpUpYyLoT BbibupatoT BoizenawoTn  [OnucbiBatoT
Ne 4 B3aMmogeincTeune oLEeHMBaHMe - ymeHue pellaTb 3aja4m |Hanbonee 0CO3HAOT TO,  |coaepyKaHue
3apAa0B. 3akoH Oma npeabAsaeHne no reme 3¢ deKTMBHbIE 4TO YXKe coBepLIaemblx
[001A yyacTKa uenwu. pe3ynbTaToB OCBOEHUA|" INEKTpUYecKne CNocobbl peLleHns  |[YyCBOEHO M YTO |AeNCTBUI C Lenbto
3akoH [oyna-fleHua. |cnocoba gencteusa u  [aBnexHma" 3a4a4. OCO3HAHHO U [eLle NOANENKUT |OPUEHTUPOBKM
HanpsxeHue, ero npMmeHeHuA B NPOW3BOIbLHO CTPOSAT [YyCBOEHWIO, npegmeTHo-
COMNPOTUB/EHUE, CU/ITA  |KOHKPETHO- peyeBble 0CO3HaloT NPaKTUYECKOM UK
TOKa, paboTa u NPaKTUYECKNX BbICKa3blBaHWA B KayecTBo U WMHOW feaTeNnbHOCTH
MOLLHOCTb CUTyaumax nucbMeHHon ¢opme |ypoBeHb
3N1EKTPUYECKOrO TOKa yYCBOEHMS
INeKTpOMarHUTHble ABNEHUA 64
51 1 |MarHuTtHOe none B3saumopeiicteune MocTtaHoBKa n UccnepytoT gencrene BbiaenatoT n CamocTtoaTenbH|cnonb3yoT
NPOBOAHNKOB C TOKOM. |peLleHune y4yebHomn 3/1EKTPUYECKOrO TOKA Ha [popmynnpytoT fo] afeKBaTHble
MarHuTHble CUAbI. 33/a4u, OTKpbITHE MarHUTHYO CTPenKy npobnemy. CTpoaT  |GOpPMyNUpYIOT [A3bIKOBbIE CPEACTBA
MarHuTHoe none. HOBOrO crnocoba normyeckue Lenu nosHaBaTesibHy |14 oTobpaxkeHua
MarHuTHoe none nencTeuni paccyXaeHnn. 0 Lenb u CBOMX YYBCTB,
NpAMOro ToKa. YcTaHaBNMBaOT CTpoAT Mmblcnen un
MarHuTHblEe INHUN NPUYNHHO- nencTenA B nobyaeHuni
CNeACTBEHHbIE CBA3M [COOTBETCTBMM C
HeWn
52 2 |PnekTpomarHuTbl MarHuTHoe none PelweHne yacTHbIX HabntoaatloT MarHUTHOe |BbiNoAHAT CamocTtonTesbH|YcTaHaBAMBaOT
KaTyLIKWN C TOKOM. 33434 - OCMbICIEHUNE, |AEACTBME KATYLLKK C onepaumm co fo] paboune
DNIeKTPOMArHUTbI U UX  |[KOHKPEeTU3auua 1 TOKOM. MI3rotaBnmMBatoT |3HaKamu u GOpMYyNMpPYIOT [OTHOLWEHMA, yyaTcA
npuMeHeHne oTpaboTka 3YH 1 CY[] [aneKTpomarHur, CUMBONAMU. YMeEIOT [no3HaBaTenbHy [3ddeKTUBHO
INEKTPUYECKUIA 3BOHOK. [NpY peLleHnn MCMbITbIBAIOT €ro 3aMeHATb TEPMUHBI |10 LieSib U1 COTPYAHMYATL U
INeKTpoOMarHuTHoe KOHKpPEeTHO- neicTBuA, uccnepyot  |onpeseneHmamu. CTpoAT cnocobcTBoBaThL
pene. JI/p Ne 8 "C6opKa |NpaKkTUYECKMX 33434  [3aBUCUMMOCTb CBOWCTB  |BblaensatoT 06bekTbl |aeincTeuns B NpPOAYKTUBHOM
9/1EeKTPOMarHuTa u SNeKTpoMarHuTa ot M NPOLLECCHI C TOYKM |COOTBETCTBUM C |[KOOMepaLmm

UcnbiTaHUe ero

CUbl TOKa U HaM4unA

3peHus Lenoro u

HeW
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nelictena" cepAeyHuKa yacTemn
53 3 |MocToAHHbIE MarHUTbI. [[TOCTOAHHbIE MarHUTbl.  [PeleHne YacTHbIX M3yyatoT ABneHuna OcyLectsnsatoT CocTaBnawT Pa3suBaloT ymeHue
MarHutHoe none MarHuTtHoe none 337134 - OCMbIC/IEHNe, [HamarHnumMBaHuA NOWUCK U BblaeneHne [nnaH un MHTErpupoBaThcA B
Semin NOCTOAHHbIX MAarHUTOB. [KOHKpEeTU3aLma U BelecTBa. HabntogatoT |Heobxogmmoi nocieaoBaTenb|rpynny CBEPCTHUKOB
deppomarHuTHble oTpaboTka 3YH n CY[] |CTPYKTYPY MarHMTHOro [MHpopmaumu. HOCTb M CTPOUTb
BeLecTsa 1 1x npu peweHnn NonA NOCTOAHHbIX BbiaBuraioT n nencTsmmn NpoAyKTUBHOE
npumeHeHue. KOHKpeTHO- MarHUTOB. 060CHOBbIBAOT B3anMoaencTeme co
MarHuTHoe none 3eMnu [NpakTUYecknx 3agad  |ObHapyKMBaoT runoressbl, CBEPCTHUKaMU U
MarHuTHoe nose 3emaun |npeanaratoT B3pOC/IbIMU
cnocobbl nx
NpoOBepKMU
54 4 |OelicTBME MarHUTHoOro |Bsanmogeiicteme PewweHune yacTHbIX O6HapyrKuBatoT AHanunsnpytoT OnpegenaoT  [PaboTatoT B rpynne.
MoNA Ha NPOBOAHWMK C |NOCTOAHHbIX MAarHWUTOB U [3a4a4 - OCMbICNEHWE, |AEACTBME MAarHUTHOTO  |06BEKT, Bblaenan nocneposarenb|YyaTca
TOKOM. NPOBOAHNKOB C TOKOM. [KOHKpeTM3aLma u NnoafA Ha NPOBOAHMK C  [CyLLeCTBEHHbIe U HOCTb aprymeHTMpoBaTb
INeKTpUYECKUi YcTpoicTBo, npuHumMn  [oTpaboTka 3YH n CY/[l [tokom. UsyyatoT HecyLlLecTBeHHble NPOMENKYTOYHbI[CBOIO TOYKY 3peHus,
aBuratens nencremna un npu peweHnn NPUHLMN AencTBmA NPU3HaKW. X Lenem ¢ CnopuTb U
npumeHeHue KOHKpeTHO- S/N1eKTpoasuraTens. BbipakatoT cmbicn  [yyeTom OTCTanBaTb CBOO
3NEeKTPUYECKUX NpakTU4yecknx 3agady  |Cobupatot u CUTyauum KOHeYyHoro nosuuuto
lnBuratenei. //p Ne 9 UCNbITbIBAOT MOAeNb pa3NNYHbIMU pesynbTaTa HeBpaxaebHbIM aAnA
"UsyyeHne SeKTpUYEcKoro cpeacTtsamu OMMOHEHTOB
S/1IEKTPUYECKOTO ABUraTens nocToAHHOro |(PUCYHKU, CUMBObI, obpasom, caywaTb 1
[nBUraTens NOCTOAHHOro TOKa CXeMbl, 3HaKW) CAbIWaTh APYr Apyra
TOKa"
55 5 [3neKkTpomarHuTHble  [YCTPOMCTBO M NPUHLMM  [PelleHne YacTHbIX M3y4yatoT ycTponcTBO U |AHANM3MpyLoT CraBAaT YuaTca
ABNIEHUNA nencrena 33434 - OCMbICNEHUNE, |MPUHLMN AeNCTBUA 06beKThl, Bblgenana |y4ebHyto AprymeHTMpoBaTb
3NIeKTPOM3MEPUTENbHBIX [KOHKPETU3aUUA 1 amnepmeTpa 1 CyLLECTBEHHbIE U 33424y Ha CBOIO TOUKY 3peHus,
npubopos. oTpaboTka 3YH n CY[] |BonbTmMeTpa. OBbACHAIOT|HECYLLLECTBEHHbIE OCHOBe cnopuTb U
DNIeKTPOMArHUTHble npu pelweHnn YCTPOMCTBO, MPMHLMN  [Npu3HaKKU. CTPOAT  |COOTHECEHWA  |0TCTamBaTb CBOLO
yCTpolicTBa KOHKpeTHOo- nencTemna n nornyeckune Lenm M3BECTHOrO U  |NO3MUUIO
NPaKTUYECKMX 33434  |[TPUMEHEeHUe paccyaeHui HEeM3BeCTHOro [HeBparKAebHbIM Ans
3/IEKTPOMArHUTHbIX OMMOHEHTOB
pene obpasom
56 6 [dnekTpomarHuTHble  [[pe3eHTaums paboTt no [Pa3BepHyTOE JeMoHCTpupytoT OpuenTtupytotcam  |OcosHatoT Mpunaep>xkusatoTca
ABNIEHNA Teme OoLeHuBaHue - pe3ynbTathbl BOCNPUHMMAIOT KayecTso U MOpasibHO-
"IneKkTpomarHuUTHblEe npeabaBaeHue nccnenoBaTeNbCKUX TEKCTbl Pa3HbIX YPOBEHb STUYECKUX U
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NOHATUA dopma pabortbl (npegmeTHbI
pe3ynbTtart)
ABneHns" pe3ynbTaToB OCBOEHUSA[PaboT: meTeoAaBneHUs, |cTuaelt. OCO3HaHHO |yCBOEHMUS. NCUXONOTUYECKUX
cnocoba geicteua n  |"marHeTnam" }KMBOTHbIX |V NPOM3BONLHO OueHunBatoT NPWHLUMNOB
ero NpUMeHeHus B W pacTeHui, CTPOAT peyeBble NOCTUTHYTBIV  |0BLLEeHNA K
KOHKpPEeTHO- MCMNoab30BaHMe BbICKa3blBaHMA B pesynbTaTt COTpyAHMYecTBa
NPaKTUYECKUX MarHuToB B ObITy U YCTHOM U
cUTyaumaAx TEXHUKEe nMcbMeHHoW popme
CeBeToBble ABNEHUA 8y
57 1 [AcTouHMKM cBeTa. CseT. EcTecTtBeHHble U [[TOCTaHOBKa U Habnwogatot u BbipaxatoT cmbicn  [CamocTosTenbH|O6watotes u
MpamonunHeriHoe NCKYCCTBEHHblE pelweHune yyebHoM 06bACHAIOT cUTyaumm o B3aMMOLENCTBYHOT C
pacnpocTpaHeHue WCTOYHUKM CBETA. 3aKOH [3a4a4u, OTKPbITUE obpasoBaHMe TEHU U pasIMYHbIMU bopMynMpylOT |NnapTHepamu no
cseTa NPAMOANHENHOTO HOBOrO crnocoba nonyTeHu. M3o6pakatoT [cpeactsamm no3HaBaTe/IbHYy [COBMECTHOM
pacnpocTpaHeHUs cBeTa.|aencTeuni Ha pUCyHKax obnactn  |(pUCYHKK, CUMBONLI, [0 Lenb U neATeNnbHOCTM Uan
CBeTOBOW Nyy. TeHb U TEHU W NONYTEHU CXeMbl, 3HaKK) CTpoAT obmeHy
NnoayTeHb nencTsma B nHbopmaumei
COOTBETCTBUM C
Hewn
58 2 |OTpaxkeHwue cBeTa. OTparkeHue cBeTa. PeweHwne yyebHo1 MUccneaytoT ceolicTBa YmeloT BbIGMpaThb CnuyatoT Ob6uwatoTca u
Mnockoe 3epKano 3aKOH OTpaKeHWs CBETA.[3a4a4M, OTKPbITUE n3obpaxkeHus B 0606uLeHHbIe cnocob cBoMx (B3aMMOZAENCTBYHOT C
O6paTMMOCTb CBETOBbLIX [HOBOro cnocoba 3epkane. CtpoAr cTpaTernu pewweHusa |4enicTBui ¢ napTHepamu no
nyyeit. NMnockoe lnencTemin n3obpaxkeHus, EEVER]Y] 3a4aHHbIM COBMECTHOM
3epKano. MNoctpoeHne nosiy4yaemole ¢ STa/IOHOM, neATeNnbHOCTM UAn
n306parkeHnn B 3epKane NMOMOLLbIO MAOCKMX 06HapyXUBatoT |0bMeHyY
3epKasibHbIX OTK/NIOHEHWA U [MHbOPMaLMel
noBepxHOCTEN oTANYUA
59 3 [Mpenomnenune ceeta [[lpenomneHue ceeta. PeweHwne yuyebHo Habnwoaatot BbipakatoT cmbicn  |CiivyatoT cBoM  [PerynuvpytoT
3aKOH NpefoMaeHun 33/a4u, OTKpbITME npesomieHue cBeTa, cuTyaumm cnocob cobCcTBEHHYIO
cBeTa. Xopg Ny4en Yyepes |[HoBOro cnocoba N306paKatoT Xo4, Iy4en |pasMyHbIMM nencTema ¢ neaTenbHOCTb
npU3mbl lnencTeni Yepes NPesIoOMAAILLYIO |cpeacTBaMu STa/IOHOM nocpeacTsom
npusmy (puCyHKM, cMMBOAbI, peyeBbIX AencTBUM
CXeMbl, 3HaKK)
60 4  |lnH3bI /InH3a. Cobupatowme 1 |PelieHme YacTHbIX HabntopatoT xoa nyyein |Boibupatot, MpuHumatotr  |MpuaeprkmBatoTca
pacceunBatoLme NMH3bI. (33434 - OCMbICIEHUE, |Yepes3 BbiMyKAble U COMOCTaBAAOT U no3sHaBaTe/IbHy [MOpasbHO-
OnTnyecKkasn ocb U KOHKpeTnsauma un BOTHYTbIE /INH3bI. 060CHOBbIBAOT 0 LLenb, 3TUYECKUX U
¢dOoKycHoe paccTosHue |oTpaboTka 3YH u CY/[, |M3mepstoT pokycHoe cnocobbl peweHnn  [COXpaHsAIoT ee  |NCUXONOTMYECKUX
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NNH3bI. MPpUHUMNDI npu peLeHnmn paccToAHue 3a43a4u. BoiparkatoT [npwm NPUHLMMNOB
nocTpoeHuns KOHKpETHO- cobupatoLen NnH3bI. CTPYKTYpY 3afaum BbIMO/IHEHUM  [0BLWEHMA 1
n306parkeHni, NpPaKTUYeckux 3agady  |M306parkatoT xo4, iyyeit |pasHbimMM y4ebHbIX COTpyAHMYecTBa
[naBaeMbIX NMH30M. yepes NMH3Y. cpeacTBamu nencremmn
OnTUyecKan cuaa NnMH3bI BbluncnstoT ysennyeHme
NIMH3bI
61 5 |[/IMH3bI MocTtpoeHune PewweHune yacTHbIX Mony4yatoT BbiaenatoT CraBar YuaTca
n306paxKeHni, 3a[a4y - OCMbICNeHNE, |M306parkeHue C 0606LEeHHbI CMbICA [y4ebHYyIo OpraHn30BbIBaTbL U
noJsly4aembix ¢ KOHKpeTusauma un nomoLLbto cobupatoLeit [ bopmanbHyto 3afavy Ha naaHnpoBaTb
nomoubo cobupatowwmx |oTpabotka 3YH n CY[, |nnH3bl. CocTaBnsatoT CTPYKTYpPY 3a4a4u. |OoCHOBe yuebHoe
W paccemBaloLLMX NH3. |NpU peLueHnn aNropuTM NocTpoeHnsa (BobibMpatoT 3HAKOBO- [COOTHECEHMA  [COTPYAHWYECTBO C
N/p Ne 10 "MonyyeHne |KOHKpeTHO- n3obparkeHn B CUMBOINYECKME TOrO, UTO yXKe  [yuntenem m
n306parkeHnn npu NPaKTUYECKMX 3aZa4  |cOBMpatoLnX U cpeacTea ans N3BECTHO U CBEPCTHUKaMM
NOMOLLM INH3bI" paccenBaloWwmX IMH3aX |MOCTPOEHMA MOAENN [yCBOEHO, U
TOro, UTO eLle
HeM3BeCTHO
62 6 |OnTuueckne npnbopsbl. [ONTUYECKNE ABNEHNA B |PelleHmne YacTHbIX HabntogatoT ontuueckue|lpumeHstoT metoabl [CamocToaTenbH|PaboTatoT B rpynne.
OnTUYecKMe ABNEHUA [MPUPOAE: MUPAXKK, 33/a4 - OCMbIC/IEHWE, [ABNIEHUA, BbINOAHAOT  [MHPOpPMaLMOHHOro |0 OnucbiBatoT
rano, pagyra, KOHKpeTu3auma un NoCTpoeHue xoaa Nyyei,|noucka, bopMynmpyloT |coaeprkaHme
pedpakuma, nonapHoe |otpaboTtka 3YH n CY[, |Heobxoammoro gns CaMOCTOATENbHO no3HaBaTe/IbHY [coBepLIaeMbIX
cuaHue. NpuMeHeHre  |Npu peleHnn NOJIlyYeHUA ONTUYECKUX |CO34a0T aITOPUTMBI (10 LieNb U eCTBUN C Lenbio
NMH3 1 3epKan B KOHKpPEeTHO- b dekToB, n3yyatot 0eATeNbHOCTM NpU  [cTpoAT OPUEHTUPOBKM
ONTMYECKUX NPUBOoPax [NpaKTMYECKUX 33434  |YCTPOMCTBO TeNecKona 1 [peleHnn 3aaay nencTenna B npeameTHO-
MWKpPOCKONa TBOPYECKOro U COOTBETCTBUM C |NPaKTUYECKON UK
NMOWCKOBOrO Hel WMHOW feATeNbHOCTH
XapakTepa
63 7 |CBeToBble faBNEHUA "KapTa 3HaHui1". 3akoHbl|O606LeHMe 1 PaboTatoT ¢ "KapToii CTpyKTYpUpytoT BHocaT YmetoT
NPAMOANHENHOTO cucTemaTmsaumn 3HAHMI": AONONHAIOT, [3HaHWsA. BbibUpatoT, |KOPPEKTUBLI U |NPeaAcTaBAATb
pacnpocTpaHeHus, 3HaHWI. KoppeKkuusa  [KOppeKTUpytoT, COMOCTaBAAT U OMNONHEHWA B |[KOHKpPETHoe
OTparKeHMA U 3HaHWI U cNOCObBOB  [CTPYKTYpPUPpYIOT. 060CHOBbIBAOT cnocob cBoux |coaeprKaHue u
npesomaeHus cBeTa. lnencTeni JeMoHCTpUpyroT cnocobbl peweHna  |genctamm coobuiaTh ero B
3epKana 1 AMH3bI. pe3ynbTathbl 3a43a4u. BoibupatoT NUCbMEHHON U
OnTuyeckme ABNEHUSA nccnefoBaTeNlbCKOM U |OCHOBAHMA U yYCTHOM dpopme,
NPOEKTHOM KpuTepumn ana yyaTtca apPpeKTMBHO

AEeATENIbHOCTU

CpaBHEHUA U,

COTPYAHMYATL M
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KnaccudurKaumm cnocob6cTBOBaThL
06beKkToB NPOAYKTUBHOW
Koonepaumm
64 8 |KoHTposbHasA pabota [MocTpoeHune PasBsepHyTOe JemoHCcTpupytoT Bbibupatot Oco3HawT OnucbiBatoT
Ne 5 n306parkeHn B OoLeHMBaHMe - YMeHMe 06bACHATD Hambonee KayecTBo U copepKaHme
ONTUYECKUX CUCTEMAX, [NpeabABieHne onTuyeckue aBneHusa, [3pdeKkTnBHbIE YPOBEHb coBepLIaembix
06bsACHEHME ONTUYECKUX|PE3yIbTAaTOB OCBOEHUA|CTPOUTb M306paKeHUs  |CNOCO6bI peLeHns  |[yCBOEHMS. nencTenn,
ABEHUI cnocoba genctena n  [npegmeros, 3a4a4y. Oco3HaHHO M [OueHunBatoT NCMNONb3YT
ero NpUMeHeHus B noslyyaemble npwm NPOM3BONbHO CTPOAT |[AOCTUTHYTbIN  [afleKBaTHbIe
KOHKPEeTHO- MOMOLLM IMH3 U 3epKan, |peyesble pesynbTat A3bIKOBblE CPeacTBsa
NPaKTUYECKNX BbIYMCNATb ONTUYECKYHO |BbICKA3biBaHMWA B nna otobpaxkeHua
cUTyaumax cuny, GoKycHoe nNMCcbMeHHOM popme CBOMX MbICNeN
paccTosHue NNH3bI
PedneKkcuBHana ¢asa
0O606watoLiee NnoBTOpeHUe 4y
65 1 |"Beknapawu [lOCTUXKEeHUA HAay4yHO-  |[TBOpYecKue oTyeTbl.  |JeMOoHCTpupyoT Oco3HaHHO 1 BbigenatoT u OnucobiBatoT
SneKkTpuyectsa" TexHMYecKkoro nporpecca|llpegbsasneHne ymeHue 06BbACHATD NPOM3BONbHO CTPOAT |OCO3HAIOT TO,  [coaepikaHue
8 19 Beke. pe3ynbTaTos TENNOBbIE, peuyeBble 4TO YyXKe coBepLIaemblx
Mcnonb3oBaHue NPOEKTHOM U SNEKTPOMArHUTHbIE U [BbICKAa3blBaHWA B YCBOEHO M YTO |OeNCTBUI C LeNbto
Tennosoi un nccnefoBaTeNIbCKON  [CBETOBbIE ABMEHUA YCTHOM U eLle NoANEeXUT [OPUEHTUPOBKM
3NEKTPUYECKON [nestenbHoCTH nucbMeHHon Gopme |yCBOEHMIO, npegmeTHo-
SHEeprum, sKoNornyeckne 0CO3HaloT NPaKTUYECKOM Un
nocneacTaus KayecTBo U WMHOW feaTeNbHOCTH
YPOBEHb
yYCBOEHMS
66 2 |PusunKka n mup, B MexaHunuyecKas 1 O606L1eHMe 1 PaboTatoT ¢ "KapToi CTpyKTYypupytoT Boigenawotun  |MpoasnatoT
KOTOPOM Mbl }KMBEM  |BHYTPEHHSAA SHEPIUA,  [cMcTemaTm3aumA 3HaHMI", AeTann3npya uf3HaHus. 0CO3HAOT TO, |[FOTOBHOCTb
N3MeHeHue 1 MmaTepuana. YTOYHAA 06LLyto YcTaHaBNMBaOT 4TO YXKe aeKBaTHO
npespaleHue n3 PassepHyTOE KapTuHy. JobasnstoT NPUYNHHO- YCBOEHO M UTO |pearMpoBaThb Ha
O4HOro BUAA B APYrO. [OULEeHMBaHWe CBA3M MeXay CNeACTBEHHbIE CBA3M el e NOANEXKUT |HYKAbl APYTUX,

Cunbl rpaBuTaLMOHHON
W 3NEKTPOMArHUTHOM
npupoabl. Pabota 1

MOLLLHOCTb - "cunosoii" n

pasgenamm,
N3y4yeHHbIMK B 7-8
Knaccax

YCBOEHMIO,
0CO3HaloT
KayecTso u
YPOBEHb

OKa3bIBaTb NOMOLLb
W SMOLIMOHANbHYIO
NoAAEPKKY
napTHepam
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"sHepreTuyeckunin” yCBOEHMA
noaxoAbl K peLieHunto
EELELD
67 3 [ATtorosan Tennosble, KoHTpoAnb n JeMoHCTpupytoT Bbibupatot Oco3HawT OnucbiBatoT
KOHTpO/ibHasA paboTa [371eKTpuyeckme, KOoppeKuma YMeHMe NPUMEHATb Hambonee KayecTBo U copepKaHme
MarHuUTHble U CBETOBbIE TeopeTUyeckue 3HaHUA [3ddeKTnBHbIE YPOBEHb CcoBepLUIaeMbIX
ABNEHUA Ha NPaKTUKe, pewaTtb  |cnocobbl peleHnsa  [yCBOeHMS. nencTenm
33434M Ha NnpumeHeHune [3agay. Oco3HaHHO U |OueHuBaoT
3HAHWM, NONYYEHHbIX NPOM3BONbHO CTPOAT [AOCTUTHYTbIN
npw N3y4yeHnn Kypca peyeBble pesynbTar
du3mKKM 8 Knacca BbICKA3blBaHWA B
nucbMeHHon dopme
68 4 |"Kakas cTpaHHas MexaHunyeckue, Keect e MOHCTPUPYIOT 3HaHMA [BbibUpatoT, Mpepgsocxmwa [MpoasnatoT
nnaHeta..." Tennosble, 0 NPUPOAE BaXKHENLIMX |CONOCTABAAOT U 0T pe3ynbTaT, |[FOTOBHOCTb
SNEKTPUYECKNE, dU3nYeCcKnx ABneHnin  [o6ocHoBbIBAOT CaMOCTOATENbH [aleKBaTHO
MarHuUTHbIE U CBETOBbIE OKpY’KaloLLLero mmpa, cnocobbl peweHna o pearMpoBaTtb Ha
ABNEHUA NOHUMaHMe cmbIcna EENEL] GOPMYNUPYIOT [HYXKAbI APYTUX,
GU3NYECKNX 3aKOHOB U No3HaBaTe/IbHY |OKa3blBaTb MOMOLLb
yMeHne NpUmMeHATb 0 Luenb u M 9MOLIMOHANbHYO
No/ly4yeHHble 3HaHUA cTpoAT noaAepKKy
ons peweHun nencTsma B napTHepam

TBOPYECKUX 3aaa4

COOTBETCTBUMN C

Hel
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