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IHosicHUTEJIBbHAA 3AIIMCKA

Cratyc f1oKymeHTa

Pabouas mporpamma mo ¢usuke 8 Ki. cCOCTaBieHAa B COOTBETCTBUU C DenepaibHBIM TOCYIapCTBEHHBIM OOpPa30BaTEIbHBIM CTAaHAAPTOM:
«Du3uka» 7-9 xiaccel (0a30BBI YPOBEHb) U MPHUMEPHBIX MPOrpaMM 10 yuyeObHomy mpenmery «Dusukay. 8§ xi. : yueObnuk / A.B. Ileppimukun. — 4-¢
u3a., crepeorurt. — M.: Jlpoda, 2016. -238, [2] c.: ui.

IIporpamma coOTBETCTBYET 00OPa30BaTEIbBHOMY MHUHUMYMY COJEP/KaHUSI OCHOBHBIX OOPa30BaTENbHBIX IMPOrpaMM M TPeOOBaHUSIM K YPOBHIO
MOJIrOTOBKM y4allluxcs, MO3BOJIAET paboTaTh 0e3 Nmeperpys3ok B Kiacce ¢ AETbMHU pa3HOro ypOBHS 0OydeHUs U uHTepeca K ¢usuke. OHa MO3BOJISAET
c(OpMHPOBATH y yUYaIIUXCsS OCHOBHOM IIKOJIBI JOCTATOYHO IIMPOKOE MPEACTaBICHUE O PU3NIECKON KapTHHE MHpA.

Pabouas mporpamMmma KOHKPETU3UPYET COAEpIKaHUE MPEIMETHBIX TeM 00pa30BaTeIbHOTO CTaHAapTa U AAaeT paclpeesieHue y4eOHbIX YacoB I10
pa3zenaMm Kypca 8 kiacca ¢ y4eTOM MeEX IPEIMETHBIX CBSI3ed, BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, orpeesseT MUHUMaIbHbIM Ha0Op OIBITOB,

ACMOHCTPHUPYCMBIX YYUTCJICM B KJIACCE U J'Ia60paTOpHI>IX, BBIITOJIHACMBIX YUAIIIUMUCH.
Pabouasa npocpamma évinonnsaem 0e 0CHO8HbIE PYHKYUU:

e UndopmannonHo-MeToAMYecKasi (PyHKIMA IO3BOJSET MOIYYUTh MPEACTABICHHUE O LENAX, COJAep)KaHUHU, oOIIel cTpaTeruu oOyueHwus,
BOCIIUTAHMSI U Pa3BUTHUS YUAIIUXCS CPEACTBAMH Y4eOHOTro npeamera (pru3mka.

e OpraHu3auMOHHO-IIAHMPYIOIIAsi (PYHKIHUS [IPEIyCMATPUBACT BbIIEICHHUE ATANOB OOYYEHHUs, CTPYKTypUpOBaHHE yuyeOHOTro Marepuana,
OTIpe/IeNIEHUE €ro KOJMYECTBEHHBIX M KAueCTBEHHBIX XapaKTEPUCTHK Ha KaXJIOM W3 ATAloB, B TOM YHCIE JUIsl COIEP)KATEIbHOIO HAIOJHEHMS

IIPOMEKYTOUYHOM aTTECTAlMU YJalUXCSl.

B ocnoee nocmpoenusa npozpammel Jjiedcam TPUHLOUIIBL. CAWHCTBA, MPECMCTBCHHOCTH, BAPHUATUBHOCTH, BBIACIICHUA MOHSTUHHOTO sapa,

ACATCIIBHOTO IMOAX0A4a, TPOCKTUPOBAHUA U CUCTCMHOCTHU.



Cmpykmypa 0oKymenma

Pabouyasi nporpamMma BK/IIOYaeT JecATh Pa3/iesioB:

[TosicHUTENBHYIO 3aHCKY.

OO61as xapakTepucTiKa yueOHOTO MpeaMeTa.

['paduk peanuzanum padoueil mporpammsl 1o ¢pusnke 8 Kiacc.

OcHOBHOE cOJIEpKaHUE MPOTPaAMMBI.

Y4eOHble KOMIIETEHIIUU U CIIOCOOBI eI TEIbHOCTH.

TpeGoBaHus K YPOBHIO MOATOTOBKH BBITYCKHUKA 8 Ki1acca.

Pe3ynbrarel ocBoeHMS Kypca (TUYHOCTHBIE, METOIPEIMETHEIE, PEIMETHBIE).

CucreMa OIlEHKH.

© 0 N o g bk~ w D PE

VY4eOHO — METOTUYECKUI KOMILIEKT.

10. KanengapHo — temarnueckoe IMIaHUPOBAHUE B KOTOPOE BKJIIOYCHBI: OCHOBHBIC BHUBI JIEATEIHHOCTH YUYEHUKA (Ha ypOBHE y4eOHBIX
NEHCTBHI) MO BceM TemaM Kypca (U3MKH, TpeOOBaHHUS K YPOBHIO MOJTOTOBKH OOYYaOIIMXCS Ha KaXIOM ypoke, (popmupoBanue YV, Bug
KOHTPOJISI U U3MEPUTEIIN, IOMAITHEE 3a/JaHNe Ha KXl YPOK; TEAArornuecKiue CpeCTBa U IEIM Ha KXl YPOK, TPUOOpPETEHHbIE KOMITIETSH [IUU

ydamuxcs, O60py,[[0BaHI/I€ U JUIAKTHYCCKUEC MaTCpHrajibl HA KZDKI[BIfI YPOK, BHCYpOUYHas ACATCIbHOCTD.

Obuwan xapakmepucmuka yuebnozo npeomema

®du3uka Kak Hayka 0 HanboJiee O0IIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KAUECTBE Y4eOHOr0 MpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIa/ B
cUcTeMy 3HaHMM 00 okpykarouieM Mupe. OHa pacKpbIBaeT pojb HAyKH B HKOHOMHYECKOM U KYJIbTYPHOM pPa3BUTHUU OOIECTBA, CHOCOOCTBYET
(hOpMHPOBAHHIO COBPEMEHHOTI'O HAYYHOTO MUPOBO33PEHHUS.

I'ymanuTapHoe 3HaYeHHE (PU3MKM KaK COCTaBHOM yacTu oOmiero oOpa3oBaHUs COCTOUT B TOM, UYTO OHA BOOPYXAeT HIKOJbHHKA HAyYHBIM
METOZOM TIO3HaHUs, IMO3BOJSIONIMM MOJy4aTh OOBEKTHUBHBbIE 3HaHMA OO0 OKpy»KaroleM Mupe. 3HaHUe (PU3MUYECKHX 3aKOHOB HEOO0XOAUMO IS
U3Y4YEHUs XUMUH, Onosoruu, pusndeckoit reorpaduu, Texnonoruu, ObX.

[Ipn cocraBieHun naHHOM pabouedl NporpaMMbl YYTE€Hbl peKoMeHAauuu MuHucTepcTBa 0O0pa3oBaHMsI 00 YCHJIEHWH MpPaKTHYECKHi,

3KCHCpHMeHTaHLHOﬁ HaIIPpaBJICHHOCTHU NPCIIOJaBaHUA (I)I/ISI/IKI/I " BKIIFOYCHA BHCYpOUHAA ACATCIILHOCTD.



@usnka B OCHOBHOHM IIKOJIE M3Y4aeTcsl Ha YPOBHE pPAaCCMOTPEHHs SIBICHUN MPUPOJAbI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHAaMH (H3UKH U
MIPUMEHEHHUEM ATHX 3aKOHOB B TEXHUKE U MTOBCETHEBHOM KU3HU.
HN3ydyenue (pM3UKHU B OCHOBHOM IIKOJIE HAMIPABJIEHO HA JOCTHKEHHE CJIeTYIOIIUX IeJIei:
® Ppa3BUTHE UHTEPECOB U CIIOCOOHOCTEN yyalIuXcsi Ha OCHOBE MEPEeAayu UM 3HAHUI U OMbITA TTO3HABATEILHON U TBOPUYECKOM NESATENbHOCTH;
® [IOHMMaHHUE YYallUMUCS CMbICIa OCHOBHBIX HAYYHBIX MOHSATUI U 3aKOHOB (DM3UKH, B3aUMOCBSI3U MEXKy HUMU;
e (GopMuUpOBaHUE y yUAIIUXCS MIPEICTABICHUNA O PU3NIECKOM KapTUHE MHPA.
JocTukeHne 3TUX 1eJieil 00ecrieYuBaeTCs pellieHueM CJeayIoNuX 3a/1a4:
® 3HAKOMCTBO YYalIUXCS C MEMOOOM HAYYHO20 NO3HAHUS Y MEeMOoOamu ucciedo8anus 00bEKTOB U SIBICHUN IPUPOJIBI;
o HpI/IO6p€T€HI/Ie ydyalumMuc 3HAaHUU O MCXaHUYCCKHX, TCIJIOBBIX, JJICKTPOMArHUTHBIX W KBAHTOBBIX HBJIGHI/Iﬁ, (1)I/ISI/ILIGCKI/IX BE€iIn4YnHax,
XapaKTEePU3YIOIIUX ITH SIBICHUS;
¢ (opmupoBaHUe y ydamUXCst yMeHutl Haba00amy TIPUPOTHBIC SBICHUS U 8bINOIHAMb ONbIMbL, TA00PATOPHBIE PAOOTHI M IKCHEepUMEHMAalbHbLe
uccne0o8anus C UICTI0JIb30BaHUEM U3MEPUTEIILHBIX MIPUOOPOB, UUPOKO NPUMEHSEMBIX 8 NPAKMUYECKOU HCUZHUL,
® OBJIAJICHUE YYAIIUMUCS TAKHUMH OOWEHAVUHbIMU NOHAMUAMU, KAK TPUPOJHOE SIBICHHUE, IMAUPUYECKU VCMAHOBIEHHbIU (pakm, npobiema,
meopemuyecKuli 861600, pe3yibmam 3KCNePUMEHMATbHOU NPOBEPKIL,
® TOHMMAaHWE YYAIIUMHCS OTIMYMM HAyYHBIX JaHHBIX OT HEMPOBEPEHHON HH(OpPMalUU, IEHHOCTH HAYKH Y0081emEOpeHUs. Oblmosbix
NPOU3BOOHBIX U KYIbMYPHBIX NOMPEOHOCMell YelloseKd
VYuyeOHast mporpamMMma 8 Kiracca paccuutaHa Ha 68 yacoB , o 2 yaca B Hejenm0. Pabouas mporpaMMa COCTOUT M3 YETHIPEX IJIaB, KOHTPOJIBHBIX
1 J1abopaTopHBIX paboThl: «TernoBble siBICHUS» — 24 4aca, «DIEKTPUUCCKHE SBICHUS» — 25 4acoB, «JIEKTPOMArHUTHEBIE SIBIICHUS» — 6 4acos,

«CBeToBbIe sBICHUS» — 8 HacoB, «[loBTOpeHHe» - 5 yacoB, KOHTpoONbHAs paboTa - 4 yaca, 1abopaTopHas padora - 12 yacos.



I'padguk peanusanum padoyeii nporpammbl o ¢gusuke 8 Kiacca

B Tom umnciie Ha

ITpumepHoe
Ne | Haumen 2
oBaNHe § = Jarta KOJIUYECTBO
- = KOHTP. TeCTOBBIX
n/ | pasgeno o e JlabopaTopHbIe pa6oThI Hara JIP KonTpoabHbIe padoThI P ’
I B 1 TeM = §- pador caMmocTosiTeN
2 BHBIX PadoT.
= JlaGopaTopHasn pa6ora Nel «/ccnenmoBanre n3MEeHEHHS 20.09.22 Kontpoannast padora Nel mo Teme 11.10.22
= CO BpEMEHEM TeMIEePaTyPhl OCTHIBAIOIIEH BOIBDY T « Pacder koimdecTBa T€ TUIOTHD) o
@ Koutpoabnasi padora Ne 2
E Jladopatopuiast pabora No 2 «CpaBHerI © KOTHHCCTS 01.10.22 « I3meHeHue arperaTHbIX 29.11.23
TETUIOTHI TIPY CMETINBAHUH BOJBI PA3HON TEMIIEPaTyphD» N
1 o 24 11 p ABLP patyp COCTOSIHUM BEI[ECTBAY 6
2 =
g JlaGopaTopHasi padora Ne3 « M3mepeHue ynenpHoi 04.10.22
= TEIUIOEMKOCTH TBEPOTO TEIIa» e
= JlaGopaTopHasi paGora Ned « M3MepeHue BIaXHOCTH 08.11.22
BO3YyXa»
JladopaTopHas padora Ne 5 « COOpKa 3IIEKTPUUECKOM 21.01.23
LIETIA U U3MEPEHUE CUIIBI TOKA B €€ Pa3IMYHbIX o
2 y4acTKax»
£
2 g JlabopaTopHasi padoTa Ne 6 « M3mMepeHre HanpsHDKeHMs 28.01.23
5 £ = o5 1p | HAPasIMYHBIX yqacTKax T KonTposnHas padora Ne 3 11.03.23 6
= JlabopaTopHas pa6ora Ne 7 « PerynnpoBaHue Cuibl «PaboT a u MOIIHOCTH TOKa» T
i = TOKa peoctaTom» , Ne 8 « MI3mMepeHune conpoTUBICHUS 11.02.23
A MIPOBOJJHHKA MTPY TIOMOIIH aMIIEpMETpa U BOJIBTMETPA.
JlabopaTopHasi padora Ne 9 «/3MepeHre MOIITHOCTH U 25 02.23
paboThI TOKA B AIEKTPUIECKOH JITaMIIe) T
« JladopaTopHas padora Ne 10 «COopka 18.03.23
g % g 3JIEKTPOMArHUTA U UCTIBITAHUE €T0 IEUCTBUS) T
2z =
3 gES 6 3 | JlaGopaTopuas padora Ne 11 « U3yuenue 1
=F g ANIEKTPUIECKOTO JIBUTATENs TIOCTOSTHHOTO TOKA ( Ha 28.03.23
™ MOJICITH ).
g
8 = JladopaTopHnas padora Ne 12 «Ilonyuenue
4 e 9 8 6 patopuas p y 3averHas pabora 13.05.23 2
o 3 N300paXKeHHUs TIPU TIOMOIIHU JTHH3BI»
8 =
IToBTOpEH
5 P 5 | 4 1 urorosas 30.05.23
Hroro 684 | 36 12 5 15




OcHOBHOe coJep:KaHue MPOrPAMMBbI

TenioBble saBaeHus (24 1)

TemoBoe paBHoBecue. Temmeparypa. Buyrpennsisi sueprusi. Pabora u temnonepenaua. Bupn teruonepenaun. KoianyecTBO TEIIOTHI.
Ucnapenne konneHcauusd. Kunenue. BrnaxxHocts Bo3ayxa. IlnaBieHue m xpuctaiuimzanys. 3aKOH COXpPAHEHHMsS] HEPTUU B TEIUIOBBIX IPOLIECCaX.
[IpeoOpaszoBanue sHepruu B TerioBbix MamuHax. KI1/] TernaoBoi MammHbl. DKOJIOTHYECKUE MPOOIEMBI TETIOHEPT € TUKH.

JdemMoHcTpanuu
IIPUHLIMII JEHCTBUS TEPMOMETpA

® TEIUIONPOBOAHOCTD PA3JINYHBIX MAaTEPUAIIOB

® KOHBEKLUS B JKUJKOCTSX U ra3ax.

e TErIonepeaaya MyTeM U3Jy4eHHs

® SBJICHHUE HUCIIAPEHUS

® [IOCTOSIHCTBO TEMIIEPATypPbl KUIIEHUS KUJAKOCTH IPU MTOCTOSIHHOM JIaBJICHUU

® [IOHMW)XEHHUE TEMIEPATYPhl KUIIEHUS KUIKOCTH MPU MOHUKEHUU JaBICHUS

e HaOJII0JEHNE KOHJEHCALUY [TapOB BO/bl HA CTAKAHE CO JIbJOM

JKCNePUMEHTbI

® JICCJIEIOBAHHME U3MEHEHHUs CO BPEMEHEM TEMITEpaTypbl OCTBIBAHUS BOJIbI

® M3y4eHHE SIBJIICHUS TEIUI00OMEHA MPU CMEIIMBAHUU XOJIOIHON U ropsiueil BOJIbI

® 3MEPEHHE BIAKHOCTH BO3/1yXa

BHeypounasi 1eATEJILHOCTD

® OOBICHUTD, YTO TaKO€ UH(Pa, FK30TEPMUUECKHM, CyOnumanus, aMop(HbIH, H30TPOINHUs, AUCTUIIIAT.

® JICCJIEIOBAHME U3MEHEHHUs TEMIIEPATyphl BOJABI, €CIIU B HEH PACTBOPUTH COJIb

® JCCIEA0BAaHNE TEIUIONPOBOJHOCTH AMIOMHUHUEBOM JKEIE3HOM M JATYHHOM KacTPIOJIM OJMHAKOBBIX PAa3MEPOB C OJUHAKOBBIM KOJIMYECTBOM
BOJIbI HA OJJMTHAKOBOM OTHE 3a OJTHO BpeMs. BhISICHUTD Kakasi KacTproisi 006yafaeT 60bIIel TerIonpOBOHOCTBIO.

e uccie/oBaHUEe U OOBSICHEHUE BpAILlCHUS M YCKOPEHHUS BpallleHHs OyMa)KHOW 3MEWKM HaJl BKIIIOYEHHOM 511, nammnoi. OOBsiICHEHUE TaHHOTO
SIBJICHUS.

® JCclieIOBaHUE IBYX KYCOYKOB JIbJIa OOEPHYTHIX B O€IyI0 U YEPHYIO TKaHb MO/ IEHCTBUEM BKIIOUEHHON 1. TAMIIOYKH.

® [IOCTpPOEHUE KJIacCU(PHUKAIIMOHHON CXEMbl, BbIIENSAS OCHOBAHUEM JIEJEHHUS CIOCOObl M3MEHEHHs] BHYTPEHHEW SHepruu (Mex. pabora, XUM.
peakuy, B3aMMOJEHCTBHE BEIIECTBA C AIEKTPOMAr. IOJIEM, TEIJIoNepeaya, TEIIONPOBOIHOCTh, KOHBEKIIHS, U3IyUEHHE.

® JCCIENOBATh TEPMOC M CHeNaTh YEPTEXK, MOKA3BIBAIOIIMI €ro ycTpoilcTBO. HamuTe B TepMocC ropsueld BOABI M HAWTU €€ TeMIeparypy,
ONPEIEIUTh KAKOE KOJIMYECTBO TEIUIOTHI TEPSAET TEPMOC B yac. IIOBTOPUTE TO k€ ¢ XOJIOAHON BOJOW U ONIPENEIUTD



® KaKoe€ KOJIMYECTBO TEIIOTHI TEPMOC ITproOpeTaeT B yac. CpaBHUTH U MIOYEMY TEPMOC COXPAHSAET BEIIECTBO XOJIOJHBIM JIy4llIe, YEM TEeTIbIM?

e cJenaTh HarJIAHbIN pUOOp 10 OOHAPYKEHHUIO KOHBEKIIMOHHBIX TOTOKOB HUIKOCTH

® DOKCIIEPUMEHTAJIBHBIM IMYTEM NPOBEPUTH Kakas BoAa ObIcTpee 3aMep3HeT, ropsyas win xonomgHas? IlocTpoutrs Tpauk 3aBHUCHMOCTH
TEMIIEPATYPHI OT BPEMEHU, U3MEPS Yepe3 OAMHAKOBBIE IIPOMEKYTKHA BPEMEHH TEMIIEPATypPy BOJBI, I0KA HA IOBEPXHOCTU OJJHOM U3 HUX HE IOSBUTCS
Jen.

® M3rOTOBJICHHUE NMapa(UHOBON UTPYILIKH, C UCIIOIH30BAHUEM CBEYH U TUIACTHIIMHA.

dileKTpUYeCcKUe ABJIeHUus (25 )

Onexrpuzanus Tes. DJIEKTPUYECKUM 3apsa. [[Ba BUIa 3JIEKTPUUYECKUX 3apsfoB. 3aKOH COXPAHEHHUsS DJIEKTPUYECKOIO 3apsfa. JIEKTPUUYECKOE
noste. IlocrostHHbIN anekTpudeckuil ToK. Cuila ToKa. DJIEKTPUYECKOE CONPOTUBIICHUE. DJIEKTPUYECKOE HanpsbkeHue. 1IpoBONHNKY, TUAIEKTPUKH U
HOJYIPOBOJHUKHU. 3akoH OMa Julsl ydacTKa 3JIeKTpuuecKoi menu. Pabora u MOIIHOCTB 3yIeKTpHUYecKoro Toka. 3akoH Jxoyns — Jlenua. IlpaBuna
0€30MacHOCTH MPU PadOTE C UCTOYHUKAMH DIIEKTPUIECKOTO TOKA.

JdemMoHcTpauuu

® DBJIEKTpU3aLUs Tell
e J1Ba pOJia BJIEKTPUUECKUX 3apsi10B
® YCTPOMCTBO U JEHCTBHE 3IEKTPOCKONIA
® COXPaHEHUs NIEKTPUYECKUX 3apsAI0B
® TPOBOJHUKH U U30JIATOPHI
® JCTOYHMKH MOCTOSIHHOTO TOKa
® 3MEPEHUE CUJIBI TOKA aMIIEPMETPOM
® 3MEPEHUE HAIPSKEHUS BOJIBTMETPOM
® peocTar U Mara3uH CONPOTHUBIICHUN
® CBONMCTBA ITOJIYIIPOBOTHUKOB
IKCNepUMeHTbI
® OOBSACHUTD, YTO ITO? (HYKIIOH, aKKYMYJISITOP, THAIECKTPHUK, TOTCHIIAA, MAHT'aHHH).
® JCCII€ZI0BaHNE 3aBUCHMOCTH CUJIbI TOKA B IPOBOJHUKE OT HAIPSKEHUS
® U3y4yeHUE MOCIeI0BATEIbHOIO COETUHEHHS] IPOBOTHUKOB
® U3ydyeHHUE MapauieIbHOrO COeIMHEHNUS TPOBOHUKOB
® PpEryJIMpOBaHUE CUIIBI TOKA PEOCTATOM
® U3MEPEHUE AEKTPUUYECKOTO COMPOTUBIICHUS TPOBOAHHUKA
® U3MEpPEHHE MOILHOCTH IEKTPUUYECKOTO TOKa
BHeypouHasi 1eITeJIbHOCTD



® U3TOTOBJICHHE MPOCTEHIIETo 3JeKTpocKkomna (OyThliKa ¢ MpoOKoi, rBo3nb mmuHoM 10 — 15 cM, ToHKas Oymara. B nmpoOky BOWTH TBO3/b Tak,
4yT0OBI OH TOpual U3 Hee Ha 2 — 3 cM. llmsanka reo3ns OyneT «mapukom» 3jiekTpockona. Ilomocky ToHkoN OymMaru HaKoJOTh Ha 3a0CTPEHHBIN
KOHYHK T'BO3/ISl, 3TO JICTIECTKH JJICKTPOCKOIIA).
e u3Mepenue KIIJ[ kunsituibHUKa
® U3rOTOBJICHHWE M3 KapTodenuHbl WM s0JI0Ka MCTOYHHMKA TOKa (B3ATh JII0OOE 3TO BEUIECTBO M BOTKHYTH B HEr0 MEIHYIO M LUHKOBYIO
IacTUHKY. [1ocOeIMHUTD K STHM IUTacTHHKaM 1,5 B mammouky).
® HaiTH JOMa MPUOOPHI, B KOTOPBIX MOKHO HAOJII0AaTh TEIUIOBOE, XMMUYECKOE U AJIEKTPOMArHuTHOE JieiicTBHE 311. ToKa. Onucarh ux.
e 3roroBieHue 3IEKTPOMAarHuTa ( HAMOTaTh Ha TBO3/[b HEMHOTO MPOBOJIOKH M MOJKIIOYHUTE 3TY MPOBOJIOKY K OaTapeiike, MpoBEpUTH ACHCTBUE
Ha MEJIKMX KEJIE3HbIX [TPEIMETaxX )
® CpaBHUTH AMIIEPMETP U BOJIBTMETP, UCIIOJIB3Yys 3HAHUS, MOMyYEeHHbIC U3 yueOHMKAa U MHCTPYKIHH K Mpudopam, paboTy opopMUTH B BUIE
Ta0JIHIIBL.
e paboTa c HHCTPYKIIHEH K ceTeBOMY (DUIBTPY, 3aMOIHss TaOIHUILy IO BOIIPOCaM.
® 3aMOJHUTH TAOIHILY O HHCTPYKIUSAM JOMAIIHUX 3JIEKTPOIPUOOPOB.
MarauTHble siBjieHHus1 (6 1)
[TocTrosinHbie MarHUTHl. B3anMoaelicTBre MarHuTOB. MarHUTHOE TMOJIE MOCTOSTHHOTO ToKa. JleiicTBre MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM
DNeKTPOABUTATEh IOCTOSTHHOTO TOKA
JdemMoHcTpauuu
e OmsIT Opcrena
e MarauTHoe 1osje Toka
e JlelicTBME MarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM
® YCTPOMCTBO JJIEKTPOABUTATENSA
JlabopaTopHas padora
e l3yyeHue npuHIMNA AEUCTBUS JIEKTPOIBUTATENS
BHeypouHasi 1esiTeIbHOCTH
® YTO TaKOE APOCCENb, COJIEHOU, pOTOp, CTaTOP,
® U3y4yeHUE MarHUTHOTO I0JIS [TOJIOCOBOI'O MarHMUTa, 1yrOBOTO MarHuTa M KaTyIIKU C TOKOM, PUCYHKH MarHUTHOTO MOJIS.
® U3y4YeHHUE CBOMCTB MMOCTOSIHHBIX MAarHUTOB( MarHUT, KOMITIAC U Pa3HbIE BELIECTBA: PE3MHA, IPOBOJIOKA, I'BO3/IHU, IEPEBAH. OPYCKH U T.II.)
CgeroBble siBjieHus (8 1)
Cser — anexkTpomarauTHas BosHa. [IpsmonuneiiHoe pacnpocTtpaHeHue cBeta. OTpaxkeHue U npenomieHue cera. [Imockoe 3epkano. JIMH3EL
®oKyCcHOE pacCcTOsSIHUE U ONTHYECKasl cuja JuH3bl. Ontuyeckue npudopsl. Jucnepcus csera
JdemMoHcTpanuu
® pacmpocTpaHEHUe CBeTa
® OTpa)XE€HUE CBETA



® IIPEJIOMIICHHUE CBETA
e XOJ JIydeil B coOMparomei JuH3e
® XOJI JIy4eH B pacCEUBAIOLLEH JINH3E
® [IOCTPOEHHUE U300pAKEHUH C TOMOIIBIO JTHH3
e [IpuHuMn AEeHCTBYS MPOEKLIMOHHOIO anmnapara u goroarmnapara.
e Jlucnepcus 6enoro cBera
e [lomyuenue 6enoro cBeTa MpH CIOKEHUU CBETA PAa3HBIX I[BETOB
JlaGopaTopHble padoThI
e ll3mMepenne HOKYCHOTO PacCTOSHUSI COOMPAFOIICH JTHH3BI.
e [losyueHue n300pakeHUH ¢ TOMOILIBIO COOMpArOIEH JTUH3BL.
BHeypouHasi 1eATEJILHOCTD
e O0OHapy)XeHUE TEHU U MOJIYTEHU
® JICCJIEIOBAHME: B3SITh METPOBYIO NAJIKY M Ha YJHIE U3MEPUTH pa3Mep €€ TEHH, 3aTeM OINPEICIUTh PEAIbHYIO BBICOTY ACPEBBEB, JOMOB,
CTOJIOOB, M3MepsAs MX TeHU. [lomyueHHbIe TaHHBIE 0(OPMHUTH B BUE TaOIHIIbI.
® JICIIOJIb3Ysl PA3JIMYHBIE MCTOYHUKH C/IEJIaTh B BUJIE HAIVISIAHBIX KAPTOUEK ONTHUYECKHUE WIIIIO3UU
® BBUICHUTD, YTO 3TO? (IUANIO3UTUB, KaMepa — 00CKypa, MOHOKYIISID, Tyallu3M, KBaHT, pedpaKiiysi, JHONTPUSL).

IloaroroBka cooluieHnii Mo 3a1aHHON TeMe: EnMHUIIBI TeMIiepaTypbl, HCIIONb3yEMbIE B IPYTUX CTpaHax. TeMieparypHble IIKalbl. YUeT U
MCIIOJIb30BaHUE Pa3HBIX BUJIOB TeIIonepeaayu B ObITy. JlM3enbHbI 1BUraTens, cBeya S101oukoBa, namna HakanuBaHus A.H. Jlogeiruna, nammna c
YTOJIbHOM HMUTHIO DJMCOHA. BiMsHME COTHEYHON aKTUBHOCTH Ha JKMBYIO M HEXHBYIO npupony. llonspHble cusHus. MarHuTHoe moje IUIaHeT
Conneunoii cuctemsl. [lomumopdusm. Pobept By — Boiatomieiics yueHsblil, yenoBek u 3xcnepumentarop. Cepreit iBanosuu BaBuiioB u ero Bkias B
HCTOPUIO PA3BUTHS YYECHHS O CBETE.

Bo3moskHbIe HccienoBaTeabekue npoekthbl: [Ipunuun cummerpun [Isepa Kropu u ero posis B kpucramiorpaduu. MccnenoBanue mporecca
KUIIEHUS U 3aMep3aHusl IPECHON U colieHOH Bojpl. VccnenoBanue mporecca MmiaBleHusl THIOCYIbGUTA. DKOJOTHIECKUE MPOOIeMBbl « II100aIbHOI0
MOTEIUIEHU». DKCIEPUMEHTAIBHOE HCCIIEOBAHME IIOJHOIO OTpakeHHs cBeTa. Pu3MKa B 4YeJIOBEUECKOM Tene. I'pynmoBoil nmpoekt «Pusuka B
3arajkKax»



Y4yeOHbLIe KOMIETEHIIUYU H CIOCOOLI NeATEJbHOCTH

Pabouan nporpaMma ImnpeaycMaTrpuBacT (])opanOBa}me Y HOIKOJIBbHUKOB oﬁme y'leﬁHbIX yMeHI/Iﬁ N HAaBBIKOB, YHHBE€PCAJBHBIX
cnoco6oB ACATECJIBHOCTH U KJIIOYEBBIX KOMIIeTEHIIHI. HpI/IOpI/ITeTaMI/I IJIs1 HIKOJIBHOTO KypcCa (1)I/ISI/IKI/I Ha 3TaIli€ OCHOBHOI'O 06HI€1"O 06p330BaHI/I${
SABJIAKOTCA:

Ilo3HaBaTeabHas JeSITEIbLHOCTD:
® JCIOJB30BAHUE JJISl TIO3HAHHS OKPYXKAIOIIETO MHUPA PA3IUYHBIX €CTECTBEHHOHAYYHBIX METOMOB: HAOIIOJIEHUE, U3MEPEHUE, IKCICPUMEHT,
MOJICTTUPOBAHHE;
e (GopMUpOBaHUE YMEHUN pa3IuyaTh PaKThl, THIIOTE3bI, IPUYUHBI, CICICTBUS, JOKA3aTeIbCTBA, 3aKOHBI, TCOPHH;
® OBJIQJICHHUE aJICKBATHBIMHU CIIOCOOAMU PEIICHHS TEOPETUICCKUX M DKCIIEPUMEHTAIBHBIX 33]1a4;
e TIpUOOPETEHHUE OIbBITA BHIABUKEHUS TUIIOTE3 I OOBSICHEHUS U3BECTHBIX (DAaKTOB M SKCIIEPUMEHTAIBHOU IMPOBEPKHU BBIABUTAEMBIX THIIOTE3.
HNuapopManmoOHHO-KOMMYHHUKATUBHASA AEATEIbHOCTD:
® RBJIaJICHUE MOHOJIOTHYECKON M TUAJOTHYECKON PEUb0, pa3BUTHE CIIOCOOHOCTH TIOHUMATh TOYKY 3pEHUs cOOCCeTHUKA U MPU3HABATH MPaBO HA
WHOE MHEHHE;
® TICIIOJIb30BAHHUC IJIs peIHGHI/Iﬂ IIO3HABATCJIIbHBIX U KOMMYHI/IKaTI/IBHI)IX 3a1a4 pa3qume NCTOYHUKOB I/IH(l)OpMaHI/II/I.
PediekcnBHAas 1€ATEIbHOCTD:
® BJIAJICHUC HAaBBIKAMHU KOHTpOJIfI 1 OLICHKHN CBOGI71 JACATCIIbHOCTH, YMGHI/IGM HpeI[BI/IILGTI) BO3MOXHBIC peBYJH)TaTI)I CBOHX I[GflCTBI/IﬁZ

® (OpraHusanus y‘le6HOI\/’I ACATCIIbBHOCTHU: ITOCTAHOBKA LCJIN, IINTAHUPOBAHUEC, ONIPEACIICHUC ONITUMAJIBHOI'O COOTHOICHUS LEJIN U CPCICTB.

BbipaGoTka KoMneTeHuMii:
O6u1eo0pa3oBaTe/ibHbIX, 3HAHHE BO - IPeIMETHBIX (Y4eOHO - MO3HABaTebHAsl U HH(POPMAIIMOHHAS KOMIIETEHIIHS)
® CaMOCTOSATENbHO M MOTHBMPOBAHHO OPraHM30BbIBaTh CBOIO MO3HABATENIBHYIO JNESATEIBHOCTH (OT IMOCTAHOBKH LIETIH JI0 MOJYYEHHSI U OLIEHKU
pe3yibTaTa);
® CIIOJIb30BaTh 3JIEMEHThI MPUUYUHHO-CIEACTBEHHOIO U CTPYKTYpHO-()YHKIIMOHAJIILHOTO aHAIM3a, ONPEENsATh CYLUIHOCTHBIE XapaKTePUCTHKH
M3y4aeMoro o0beKTa, pa3BEpHYTO 0OOCHOBBIBATH CYKICHMS, 1aBaTh ONPEeNICHHs, TPUBOANUTH JT0KA3aTEeNILCTBA,
® CIOJb30BaTh MYJIbTUMEIUHHBIE PECYpChl UM KOMIIBIOTEpHBbIE TEXHOJOTMM JUIsl OOpabOTKH, Mepenadyd, MaTeMaTu3alud HHpOpMaluu,
IIPE3EHTALMH PE3YJIBTATOB [103HABATEIBHON U IPAKTHUUECKOH €ATEIbHOCTH;
® OLIEHUWBAaTh U KOPPEKTHPOBATh CBOE IIOBEJACHHE B OKpPYXAloIleW cpeze, BBINOJIHATh SKOJIOTMYEeCKHe TpeOOBaHUS B MPAaKTHUECKOM
JESATEIBHOCTH U IOBCEIHEBHOM JKM3HH.
IIpenMeTHO-OPHEHTHPOBAHHBIX, PENPOAYKTHBHO — [eATeIbHOCTHBIX (CONMAJIBLHO — TPYAOBAas W KOMIECTEHIHS JHYHOCTHOIO
CaMOCOBEPIIEHCTBOBAHMS)
e [IOHMMAaTh BO3PACTAIOIIYI0 POJb HAYKH, YCHUJIEHHE B3aHMMOCBSI3M U B3aHUMHOIO BIIMAHUA HAyKH U TEXHHKH, NpPEBpalllEHUE HAyKH B
HEMOCPECTBEHHYIO ITPOU3BOAUTENIBHYIO CHUITY OOIECTBA;



® 0CO3HaBaTh B3aUMOJECHCTBUE YEIIOBEKA C OKPYKAIOLIEH cpeloi, BO3MOXKHOCTHU U CITIOCOOBI OXPaHbI IPUPOJIBI;

® pa3BUBaTh II03HABATE/IbHbIE WHTEPEChl M HHTEUIEKTyaJbHbIE CIOCOOHOCTH B IPOLECCE CAMOCTOATENBHOTO MPUOOpETeHHs (U3NYECKUX
3HaHUH ¢ UCTOIb30BaHUEM PA3JINYHBIX UCTOYHUKOB MH()OPMAIIUH, B TOM YUCIIE€ KOMIIbIOTEPHBIX;

® BOCHHTHIBATh YOEXKIEHHOCTh B TO3UTUBHOW POJIH (PU3UKHU B KU3HH COBPEMEHHOT'0 00IIECTBA, TOHUMAHNE NEPCIEKTHB PAa3BUTHUS YHEPTETHKH,
TPaHCIOPTA, CPEIACTB CBS3H U JP.;

® OBJIAJEBaTh YMEHUSMH IPUMEHATH TOTY4YECHHBIC 3HAHUS JUIs O0OBSICHEHUS pa3HOOOpa3HBIX (PU3HMUECKUX SBICHUMH;

® MPHUMEHATH IOJIyYCHHbIC 3HAHUS W YMEHHUs JJIsi O€30MacHOTO MCIIOJIb30BAHMS BEIIECTB U MEXAHM3MOB B OBITY, CEIBCKOM XO3SIMCTBE U
IIPOU3BOJCTBE, PEIICHUS IPAKTHUYECKUX 3a7a4 B IIOBCEJHEBHOM JKMU3HH, IPEAYNPEKACHUS SBICHHUM, HAHOCAIIMX BpPEI 3J0POBBIO YEIOBEKA M
OKpY>Karollen cpelie.

IleHHOCTHO — CMBIC/I0BO, 00IIEKYJIbTYPHOIl # KOMMYHUKATHBHOM

® [IOHHMMAaTh LICHHOCTHBIE OPUEHTALIMU YYEHUKA, €r0 CIIOCOOHOCTh BUJIETh M IOHUMATh OKPYXKAIOLUIUI MUP

® yMEHHE yYCHMKa BIOUPATH 1I€JIeBbI€ M CMBICIOBbIE YCTAHOBKH JUIsl CBOMX JAEHCTBHM U MOCTYIIKOB

® [IpHOOpPETEeHHE OIbITa OCBOCHUS YYEHUKOM HAy4YHOM KapTHHBI MUPA

e OBJIAQJICHUE CIIOCOOAMHM B3aWMOJEWUCTBUSA C OKPYXAIOIIMMHM M YAAJEHHBIMU JIIOJbMU U COOBITHSMH, YMEHHE 3a/laBaTh BOIPOC U BECTHU
JUCKYCCHIO, BJIaJICHUE PA3HBIMU COLIMAIIBHBIMU POJISIMHU B KOJUIEKTUBE

®opMHUpOBaHHE YHUBEPCAJbHbIX Y4eOHBIX el CTBUI

[lepemeHbl, MPOUCXOJSAIIME B COBPEMEHHOM OOLIECTBE, TPEOYIOT YCKOPEHHOIO COBEPIIEHCTBOBAHUS OOPa30BaTENLHOIO IPOCTPAHCTBA,
orpeJiesieHusT Leneil o0pa3oBaHusl, YYUTHIBAIOIIMX TOCYJapCTBEHHbIE, COLMAJbHBbIE M JIMYHOCTHBIE MOTPEOHOCTH M MHTEpechl. B cBs3u ¢ 3TuM
MPUOPUTETHBIM HalpaBIEHUEM CTAaHOBUTCS OOECIeUeHHEe Pa3BUBAIOLIETO MOTEHIMANa HOBBIX 00pa30BaTEeNIbHBIX CTaHAApTOB. Pa3BuTHEe TUYHOCTH B
cucreMe oOpa3oBaHMs oOecrieunBaeTcs, Mpex/e BCero, yepe3 (GopMHUpOBaHME YHHMBEpCANbHBIX yueOHbIX aercTBuil (YY), KoTOpble BHICTYNAIOT
MHBAapHUaHTHOM OCHOBOIl 00Opa30BaTEIbHOTO M BOCHHUTATENIBHOIO mpouecca. OBlajeHHe YyJallUMUCS YHUBEPCAJIbHBIMU Y4YE€OHBIMH JI€HCTBUSMU
BBICTYIIAET KaK CIIOCOOHOCTh K CaMOPa3BUTHIO U CAMOCOBEPUICHCTBOBAHUIO ITYTEM CO3HATEILHOTO M aKTUBHOTO MPUCBOEHUSI HOBOTO COLIMAIILHOTO
onsITa. YV /] co31at0T BO3MOXKHOCTh CAMOCTOATEIBHOIO YCIIEIIHOTO YCBOEHUS HOBBIX 3HAHWM, YMEHUM U KOMIIETEHTHOCTEH, BKIIKOYasi OPraHNU3aI1Io
YCBOCHHUS, TO €CTh YMEHUS YUUTHCS.

B mmpoxoM 3HaYeHUH TEPMUH «yHHUBEpCaJIbHbIE yueOHbIe JEHCTBUS) O3HAYAET YMEHHUE YUUTHCS, T.€. CIOCOOHOCTh CYOBEKTa K CAaMOPa3BUTHIO
U CaMOCOBEPILIEHCTBOBAHUIO ITYyTEM CO3HATEIBHOIO U aKTUBHOI'O IIPUCBOEHUS HOBOT'O COLIMAJIBHOTO OIIBITA.

B Oonee y3koM (COOCTBEHHO IICMXOJIOTMYECKOM 3HAYEHHWU) TEPMUH «yHUBEpCAJIbHbIE y4eOHbIe AEHCTBUSA» MOXHO OIPEIeIUTh Kak
COBOKYITHOCTh CIIOCOOOB JI€MCTBUS ydallerocs (a Takke CBA3aHHBIX C HUMH HaBBIKOB y4yeOHOH palOoTbl), 00ecrednBaomuX €ro CrocoOHOCTh K
CaMOCTOATEIIbHOMY YCBOCHHMIO HOBBIX 3HAHWM M YMEHHUH, BKJIFOYAsl OPraHU3ALMIO 3TOTO MPOLECCa.

YHuBepcanbHble y4deOHble neiictBusa (YVY]]) nonpasgensiorcs Ha 4 TpyINIbl: PeryisTUBHbBIE, JIMYHOCTHBIE, KOMMYHUKATHBHBIE U
IT0O3HABATEIIbHBIE.

®dopmuporats YV ]l Ha ypokax GU3MKU IPH U3yUYEHUH KOHKPETHBIX TEM IIIKOJBHOTO Kypca B 8 kimacce orpakensl B KTTI.

PesynbTaToM ¢gopMHUpOBaHHMS YHHBEPCATbHBIX Y4eOHBIX JeHCTBHII OYAYT SIBJATHCH YMEHHUS:



® [IPOU3BOJILHO U OCO3HAHHO BJIIETh OOIIUM MPUEMOM pEIIeHHUs YUeOHbIX 3a1a4;

® CIIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA, B TOM UHCIIE MOJIEIIU U CXEMBI JUId pelleHNs y4eOHBIX 3a/1a4;

® yMETbh OCYIIECTBIISATh AHATH3 OOBEKTOB C BHIJICIIEHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX MTPU3HAKOB;

® YMETh OCYILECTBIATh CHHTE3 KaK COCTABJIECHUE LIEJIOr0 U3 YacTel;

® yMETb OCYILECTBIIATh CPABHEHHE, KIACCU(PHUKALMIO 110 3aJaHHBIM KPUTEPUSIM;

® yYMETh yCTAaHABJIMBATh IPUUMHHO-CIICJICTBEHHBIE CBS3H;

® yMETb CTPOUTH PACCYXKACHUS B OpPME CBSI3U MPOCTHIX CYXKJIECHHH 00 00BEKTE, €ro CTPOCHNUH, CBOMCTBAX U CBA3SX;

® BJIA/IETh OOIMM NPUEMOM peIIEeHUs YUeOHbIX 3a/1a4;

® CO037aBaTh U NPeOOPa30BbIBATh MOAEIH U CXEMBI JJIs PELICHUs 3a/ay;

® yMETbh OCYIIECTBIISATH BBIOOP Hanboee 3 PeKTHBHBIX CIIOCOOOB pemieHust 00pa30BaTENbHBIX 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

TpeOoBaHUs K YPOBHIO NOATOTOBKM BbINNYCKHHUKA 8-T0 KJjacca

B pe3yabrare usyuyeHus (PU3NKHU YYEHHMK 8 Ki1acca 10JKeH:

3HATL/IOHUMATE:

CMmblca noHsaATHi: Qusnyeckoe siBlieHne, (U3NIECKUN 3aKOH, B3aUMOJICHCTBUE, HIEKTPUIECKOE M0JI€, MATHUTHOE T0JIE, aTOM;

CwMblic pu3nyecknx BeJMYUH: BHYTPEHHSS SHEPIHsl, TEMIIEPATypa, KOJIMYECTBO TEIUIOTHI, BIaKHOCTh BO3/1yXa, JJIEKTPUYECKUM 3apsl, cuiia

JIEKTPUUYECKOTO TOKA, IIEKTPUYECKOE HAIIPSIKEHHE, DIIEKTPUUECKOE COIIPOTUBIIEHHE, Pa00Ta U MOITHOCTb IEKTPHUECKOro TOKa, (POKYCHOE
pacCTOsIHUE JIMH3BI,

CwMbIc pu3nUecKnX 3aKOHOB. COXPaHEHMsI DHEPTUHU B TEIUIOBBIX MPOLIECCAX, COXPAHEHUS JIEKTPUUECKOro 3apsaaa, OMa 1 yyacTKa LenH,
Jxoyns — JIeHna, NpsAMOJIMHEWHOTO PaCIIPOCTPAaHEHUs CBETA, OTPAKEHU U IIPEIIOMIICHUS CBETA,

YMerb:

OnucpiBaTh M 00bACHATHb (GU3NUECKUE SIBICHUS: TEIUIONPOBOJHOCTD, KOHBEKIIMIO, N3yYeHUE, HCTIapeHHe, KOHIEHCAllHI0, KUTICHHE ,
IIJIABJICHUE, KPUCTAIUIN3ALUIO, SJIEKTPU3ALINIO, B3AUMOICHCTBHE dJIEKTPUYECKUX 3aPsI0B, B3AMMOJICHCTBUE MATHUTOB, J€HCTBUE MarHUTHOTO TOJIA
Ha TPOBOJIHUK C TOKOM, TEIJIOBOE JIEHCTBUE TOKA, OTPaKeHHE/ IPEIOMIIEHUE CBETA;

Hcnoab3oBath Qusnyeckue npudOps U U3MEPUTETbHBIE HHCTPYMEHTHI JIJIsl U3MEPEHUs (PU3HUECKUX BEIMYUH: TEMIIEPaTyphl, BIa)KHOCTH
BO3/lyXa, CUJIbI TOKA, HAMIPSKEHUSI, COMPOTHUBIICHHUS, pa0OThI U MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA;

IIpeacraBasaTh pe3yjbTaThbl U3MEPEHUN B BUJE TaOJMIl, TPaQUKOB U BBIABIATH HA 3TOH OCHOBE SMIHMPUYECKHE 3aBUCUMOCTHU: TEMIIEPATyphl
OCTBIBAIOIIEH BOJBI OT BPEMEHHM, CUJIbI TOKA OT HAIPSDKCHUSA Ha YYacTKE LIENH, yrja OTPaXCHUs OT YIVIa INaJEHUs, yria IPeJIOMJICHUS OT yrJa
1aJICHNUs;

BeipaxkaTth pe3yabTaThl U3MEPEHUN U pacyeTOB B eAMHMIIAX MexayHapoaHoi cuctemsl CH;

IIpuBoAMTHL NPUMePHI TPAKTUUECKOTO UCIIOIB30BaHUS (PM3NUECKUX 3HAHUI O TETIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBICHUSX;



Pemath 3a1aum Ha puUMeHEHHE (U3MUYECKUX 3aKOHOB: COXPAHEHMsSI SHEPTUU B TEIUIOBBIX MPOIECCaX, COXPAHEHUS IEKTPUUECKOTO 3apsijia,
Owma s yuactka nenu, [xoyna — JleHua, npssMOIMHEHHOTO pacIpOCTPAHEHUS U IPETIOMIIEHHUSI CBETA;

OcylecTBJIATHh CAMOCTOSATE/BbHBbII MOUCK MHPOPMAIMU €CTECTBEHHOHAYYHOT'O COAEpMAaHHUS C MCMOJIb30BAaHUEM DPA3JIMUYHBIX HCTOUYHUKOB
nHpopmanuu (y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO — MOMYJIAPHBIX U3aHUM, KOMIIbIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa), ee 00paboTKy
Y TIPEJICTaBJICHNUE B PA3IMYHBIX opMax ( CIIOBECHO, C TOMOIIBIO PUCYHKOB U MPE3EHTALIHI);

Hcnoab3oBaTh NpuoOpeTeHHbIE 3HAHUSI M YMEHHS B MPAKTUYECKON JEATEILHOCTH U MOBCEAHEBHOMN JKU3HU sl o0ecriedueHrs 0€30MacHOCTH
B IIPOLIECCE JKU3HEIEATENBHOCTH.

Pe3yabTaThl 0CBOEHHUSI Kypca pU3UKHU

JIMUHOCTHBIE Pe3VIbTAThI:

¢ (opmupoBaHUE [103HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN ydaluxcs;

e y0OeX/IEeHHOCTh B BO3MOKHOCTH TIO3HAHUSI IPUPOABI, B HEOOXOIUMOCTH Pa3yMHOTO HCIIOJNB30BAHUS JAOCTIKEHHI HAyKH M TEXHOJIOTUH IS
JaTbHEHUIIero pa3BUTHS YEJIOBEYECKOro OOIIECTBa, yBa)K€HHE K TBOPLIAM HayKd, OTHOLIEHHE K (DU3MKE KaK K 3JIEMEHTY OOIeueloBedecKoil
KYJbTYPBI;

® CaMOCTOSATEIbHOCTh B IPUOOPETEHNHU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUI;

® MOTHBALHUs 00Pa30BaTEIBHON JACATEIBHOCTH IKOJILHUKOB HA OCHOBE JJHMYHOCTHO OPHEHTUPOBAHHOTO MOIX0/12;

¢ (dopMupoBaHUE IIEHHOCTHBIX OTHOIIEHUH K APYT APYTY, YUUTENIO, aBTOPAM OTKPBITUH U U300pETeHUI, pe3yIbTaTaM 00y4eHHUS.
MeTanpeaMeTHbIe Pe3YJbTAThI:

® OBJIAJCHME HABBIKAMHM CAMOCTOSTEILHOTO NPUOOPETEHHs] HOBBIX 3HAHUM, OpraHu3alM y4eOHOW NeATeNbHOCTH, MOCTAHOBKU IEJeH,
IUTAHUPOBAHMS, CAMOKOHTPOJISL ¥ OLIEHKH PE3YJIbTAaTOB CBOEH IEATEIbHOCTH, YMEHUAMU IPEABUIECTh BO3MOKHBIE PE3YJIBTAThl CBOMX JEHCTBHI;

e [IOHMMaHUE pa3IU4YMi MEeXAY HCXOAHBIMU (aKTaMU M TUIOTE3aMM Ui UX OOBSICHEHMS, TEOPETHMUECKHMHU MOJEISIMU M pealbHbIMU
00bEKTaMH, OBJIa/IeHNE YHUBEPCAbHBIMU y4eOHBIMU ACHCTBUSAMH Ha IPUMEpaxX TUIOTE3 Il 0OBSCHEHUS U3BECTHBIX (DAKTOB M SKCIEPUMEHTAIBHON
IIPOBEPKH BBIIBUT'AEMBIX TUIIOTE3; Pa3pabOTKU TEOPETHUECKUX MOJIENIEH MPOLIECCOB WU SIBIECHUM;

e MpUOOpPETEeHHE ONbITa CaMOCTOSITEILHOTO MOWCKA, aHaJlW3a U 0TOOpa MH(OpPMAlMKU C UCHOJIb30BAaHUEM PA3IUYHBIX MCTOUHHUKOB U HOBBIX
MH(GOPMALMOHHBIX TEXHOJIOIUH JJIS PELICHUs TTOCTABIECHHBIX 33/a4;

¢ (popMupOBaHHE YMEHHI BOCIPUHUMATh, MepepadaThiBaTh U MPEAbIBISTh HHPOPMAIMIO B CIOBECHON, 00pa3HOM, cuMBOIMYECKON (opmax,
aHAJIM3UPOBaATh U NepepadaThiBaTh MOMYYEHHYIO HH(POPMAIMIO0 B COOTBETCTBHM C TMOCTaBJICHHBIMHU 3aJjauaMH, BBIICJATH OCHOBHOE COJIEp)KaHUeE
IIPOYUTAHHOT'O TEKCTA, HAXOUTh B HEM OTBETHI Ha IIOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

® Ppa3BUTHE MOHOJIOTMYECKOH M TUATIOrMYecKOil peun , yMEHUs BbIpa)kaTh CBOU MBICIM M CIIOCOOHOCTH BBICIYIINBATh COOECEIHNKA, TOHUMATh
€ro TOYKY 3peHusl, IpU3HABATh MIPaBO JIPYroro 4esioBeKa Ha HHOE MHEHHUE;

® OCBOEHHE IPHEMOB JICHCTBHI B HECTAaHAAPTHBIX CUTYAlIUsX, OBJIAJCHUE 3BPUCTUYECKMMU METOIaMHU PEIICHUs TpoOIeM;



¢ (opmupoBanue ymeHHid pabOTaTh B TPYIIE C BHITIOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MPEACTABIATh U OTCTAMBATH CBOM B3TJISIBI U
yOEXKICHHSI, BECTH JUCKYCCHIO
IIpenMeTHBIE Pe3VILTATHI:

® 3HAHUS O MPUPOJE BAKHEHIIMX (U3NYECKUX SIBICHHUI OKPYXAIOIIEro MUpa U MOHHMMaHUE CMbIC/IA (U3MYECKUX 3aKOHOB, PACKPBIBAIOIINUX
CBSI3b U3YUYCHHBIX SIBJICHUI;

® yMEHHUS MOJIb30BAThCA METOJIaMU HAyYHOTO HCCJEIOBaHUS SIBICHUI MPUPOJbI, MPOBOIUTH HAOMIOACHMS, IJIAHUPOBATh M BBIIOJIHATH
SKCIIEPUMEHTHI, 00palaThIBaTh pE3yNbTaThl HM3MEPEHUN, MPEICTaBIATh Pe3ylbTaThl M3MEPEHHWH ¢ MOMOIbl0 Tadnui, rpadgukoB u dopmyd,
OOHapyXMBaTh 3aBUCUMOCTH MEXAY (U3HUYECKUMHU SIBICHUSMHU, OOBICHITH MOJTYYCHHBIE PE3yJIbTaThl M JIENAaTh BBIBOJBI, OLEHWBATH TPAHUIIBI
MOrPEIIHOCTEN PE3YIBTATOB U3MEPEHUM;

® yMEHUS IPUMEHATH TEOPETHUECKHUE 3HAHUS M0 (PU3UKE HA MPAKTUKE, peliaTh (U3NYECKUe 3aaui Ha MPUMEHEHHE MOTYYeHHbBIX 3HAHUH;

e VYMEHHUS U HaBBIKM NMPUMEHSTH MOJIYYCHHbIE 3HAHUS ISl OOBSACHEHUS MPUHIIUIIOB JACUCTBUS BAXHEHIINX TEXHUUYECKUX YCTPOMCTB, pEIICHUs
MPAKTUYECKUX 3a/1a4 OBCEAHEBHOM )KM3HU, PALIMOHAIBHOTO IPUPOJONOIB30BAHMS U OXPAHBI OKPYKAIOILIEH CPEbL;

e (opmupoBaHue yOekKJACHUS B 3aKOHOMEPHOW CBSI3M M MO3HABAEMOCTH SIBIICHUM MPUPOJBI, B OOBEKTUBHOCTH HAYYHOT'O 3HAHUS, BBICOKOM
LIEHHOCTU HAayKU B Pa3BUTHHU MaTEPUAIILHOM U TYXOBHOU KYJIbTYpHI JIFOACH;

® DPa3BUTHE TCOPETUUYECKOTO MBIIUICHUS Ha OCHOBE (JOPMUPOBAHUS YCTAHABIUBATH (DAKTHI, pa3inuaTh MPUYUHBI U CICACTBUS, CTPOUTH MOJEIU
Y BBIJIBUTATh TUTIOTE3bI, BEIBOJUTH M3 SKCIICPUMEHTAIBHBIX (DAKTOB M TEOPETHUECKUX MOJIeNIeH (PU3HUECKUE 3aKOHBI,

® KOMMYHUKAaTHUBHBIE YMEHHUS JOKJIaJbIBaTh O pe3yJbTaTaX CBOEr0 MCCJIEJAOBAaHMS, Y4aCTBOBAaTh B JMCKYCCHHM, KPAaTKO U TOYHO OTBEYaTh Ha
BOIIPOCHI, UCTIOJI30BATh CIIPABOYHYIO JIUTEPATYPY U IPYrUe UCTOUHUKH MHPOPMAIIIH.

CucreMa OEHKH

OueHka 0TBETOB yyaluxcs
OueHka «5» CTaBUTHCSA B TOM cllydae, €Clid yJalluiics MOKa3bIBaeT BEpHOE MOHUMaHue (PU3MUECKON CYIIHOCTH pacCMaTpUBAEMBbIX SIBICHUN U

3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, a TaK K€ MPABWIBHOE ONpe/esieHne (PU3NYeCcKnX BEIUYWH, UX €AUHHI] U CTOCOOOB M3MEPEHUS: MPABHUIHHO
BBITIOJIHSET YEPTEXKHU, CXEMbl U TpaQUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, CONPOBOXKJIAET paccka3 COOCTBEHHBIMHM IMPUMEpPAMHU, yMeEeT
IIPUMEHSTh 3HAaHUS B HOBOM CUTYalluy IIPY BBIIOJIHEHNUU NIPAKTUYECKUX 3a/laHNii; MOXKET YCTAHOBUTH CBSI3b MEKIY U3y4aE€MbIM U PaHEe U3yUYEHHBIM
MaTepHalioM Mo Kypcy (DU3MKH, a TAKXKE ¢ MaTepHaJIOM, YCBOCHHBIM TP U3YYEHUH JPYTUX MPEIMETOB.

OueHka «4» CTaBUTHCS, €CIIM OTBET YUEHHKA YJOBIETBOPSIET OCHOBHBIM TpEOOBaHUAM Ha OLEHKY 5, HO 1aH 0€3 HCI0JIb30BaHUs COOCTBEHHOTO
IUIaHa, HOBBIX MIPUMEPOB, O€3 MPUMEHEHHUs 3HaHUI B HOBOM CHTYyalluu, 6€3 HCIIOJIb30BaHMs CBSI3€H ¢ paHee U3yYeHHBIM MaTEpUaIoM U MaTepHajoM,
YCBOGHHBIM MpPH W3YYEHUU Jp. MPEIMETOB: €CIIM YyYallluics TOMYCTHJI OJHY OUIMOKY Wi He Oosiee NBYX HEIOYETOB M MOXKET MX HCIPABUTH
CaMOCTOSITENIHO UJTU C HEOOJBIION MOMOIIBIO YUUTEIIS.

Ounenka «3» CTaBUTHCS, €CIIN YYALTUICS TPABIJIbHO OHUMAET (PU3HUECKYIO CYIIIHOCTh pacCMaTpPUBAEMBbIX SIBICHUN U 3aKOHOMEPHOCTEH, HO B
OTBETE€ HMEIOTCA OTJAENIbHbIE MpoOeiabl B YCBOGHMHM BOIIPOCOB Kypca (PHU3UKH, HE NPENSTCTBYIOIIME JalbHEeHIIeMy YCBOEHHIO BOIPOCOB
MPOrpaMMHOTO MaTepuaja: yMeeT MPUMEHSTh MOJyYeHHbIe 3HAHHsS NpU PEHIeHUH MPOCTHIX 3a/ad C HCIOJb30BAaHHEM TOTOBBIX (DOPMYIN, HO



3aTpyAHSETCS MPHU PELICHUH 3ajad, TpeOylomux mnpeodpa3oBaHUs HEKOTOPHIX (opMyn, momycTun He Oosiee OAHOM TpyOOH OMIMOKM U JOBYX
He04€TOB, HEe 0oJiee OHOM TpyOOH M OJHON Herpyoon omuoOku, He Oosiee 2-3 HErpyOBIX OMIMOOK, OJHOW HErpyOol OMMOKH W TPEX HETOUETOB;
nonycTui 4-5 HeTo4YETOB.

OneHka «2» CTaBUTCA, €CIIM y4allWiics HE OBJIaJEl OCHOBHBIMHU 3HAHUSIMU M YMEHHSIMH B COOTBETCTBHM C TPEeOOBAHHMSIMH MPOrPaMMBbI U
JOMYCTUJI O0JIbIlIe OIMOOK U HEAOYETOB YeM HEOOXOAUMO JIJISl OLIEHKH «3».

OueHKa KOHTPOJILHBIX PadoT

Onenka «5» craBUTCA 32 PabOTY, BBITOJHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K ¥ HeJJOUETOB.

Ounenka «4» CTaBUTCS 32 PabOTYy, BBIIOJHEHHYIO ITOJIHOCTBIO, HO MIPH HAJIMYMU B HEll He Ooyiee 0J1HOW TPyOOH U OHOM HerpyOoi ommoKu u
OJTHOTO HeNouéTa, He OoJee TPEX HEAOUYETOB.

Onenka «3» CTaBUTCS, €CIM YYCHHUK MPABHJIBHO BBIOJIHUI HE MeHee 2/3 Bcell paboThl WK JOMYCTHII He Oosiee 0qHOM Ipy0oil oluOKU U.ABYX
HeZo4YETOB, HE Oojiee OJHOM rpyOoit omMOKKM U OAHON HerpyOoil ommbOku, He Ooyee Tpex HerpyObIX OMIMOOK, OJHOW HErpyOOl OmMOKU U Tpex
HEJI0YETOB, IIPU HAJIMYUU 4 - 5 HEIOUYETOB.

OneHka «2» CTaBUTCA, €CIM YHUCIO OMMUOOK M HEJOYETOB IMPEBBICUIO HOPMY ISl OLEHKH 3 WU MPaBUIBLHO BHIOJHEHO MeHee 2/3 Bceid
paboTHLI.

OneHka J1a00paTOPHBIX PadoT

OuneHka «5» CTaBUTCS, €CIM Y4YallWWCs BBITIONHSET padOTy B TOJHOM O0BeMe ¢ COOJIOJACHHEM HEOOXOJMMOHN TOCICIOBATEIIEHOCTH
MIPOBEJICHUS ONBITOB M U3MEPCHHUIA; CAMOCTOSITEIILHO U PAIMOHATILHO MOHTHUPYET HEOOX0AMMOe 000pYI0BaHUE; BCE OMBITHI IPOBOJINUT B YCIOBHSIX H

pekuMax, 00ecreYrBaIONIUNX MOJYyYCHHUE MPABMIIBHBIX PE3YJIbTATOB M BBIBOJIOB; COOMIOAAET TpeOOBaHMS MpaBHJI O0€30MACHOCTH TPYyIa; B OTYETE
NpPaBUIBHO M AaKKypaTHO BBINOJHSET BCE 3alMCH, TaONMUIlbl, PUCYHKH, YEpTEXH, TpaHKH, BHIUMCIECHUS; NPABWIBHO BBHINOJIHAET aHAIM3
MOrPELIHOCTEN.

Ounenka «4» CTaBUTCS, €CIIU BBINOJIHEHBI TPeOOBAaHUS K OLIEHKE «5» , HO OBUIO JOMYILIEHO JABa - TPU HeJlouyeTa, He Oosee 01HOW Herpyooi
OLIMOKM U OHOTO HEJ0YETA.

Ounenka «3» CTaBUTCS, €ciid paboTa BBINOJIHEHA HE MOJHOCThIO, HO 0ObEM BBINOJIHEHHON YacTH TaKOB, MO3BOJISIET MOJYYUTh MpPaBUIIbHBIE
Pe3yJIbTaThl U BBIBOJIBI: €CJIU B XO/I€ IIPOBEJICHUS OIbITa U U3MEPEHUI ObUIN JOMYIIEHBI OIINOKH.

OuneHka «2» CTaBUTCS, €CIM paboTa BHIIOJHEHA HE MOJIHOCThIO U 0OBEM BBIIIOJHEHHOW YacTH pabOThl HE MO3BOJISIET CHIENATh MPAaBUIbHBIX
BBIBOJIOB: €CJIN OTBIThI, U3MEPEHMUSI, BHIYMCICHUS, HAOIIOACHUSI TPOU3BOIMINCH HEITPaBUIIBHO.

Bo Bcex ciiyqasix onieHKa CHMKaeTCsl, eCJIH YYCHHK He c00J1101aJ1 TPpeOOBaHUs NPaBUJI 0€30MaCHOCTH TpPyAa.

ITepeyens omuooOK:

I'pyOble oIIUOKH
1. He3nanue omnpeneneHUil OCHOBHBIX IMOHSATHH, 3aKOHOB, MPaBWJI, MOJOXKEHHH Teopuu, Gopmyn, OOMIETPUHSATHIX CUMBOJOB, 0003HaYEHUS

(bI/I3I/I‘-ICCKI/IX BCJIMYMH, CAMHULY U3MCPCHHUA.
2. HGYMCHI/IC BBIACIATH B OTBCTC I'NIaBHOC.



3. HeyMmenue npuMeHSTh 3HAHUS [UISl PEUICHHUS 3a7a4 U OOBSICHEHHS (DU3MYCCKHX SIBJICHUI, HENPABUIBHO C(HOPMYIHMPOBAHHBIC BOMPOCHI,
3aJJaHHs WM HEBEpHBIC OOBSCHEHHS XOJa WX PEIICHWs, He3HAHHWE NMPHEMOB PEUICHHS 3ajad, aHAJIOTUYHBIX paHee PEIICHHBIX B Kiacce; OIIMOKH,
MOKa3bIBAIONIE HEMPABWIBHOE TOHUMAHKE YCIOBHS 33aJ1au WM HEIIPABUIBHOE HCTOJIKOBAHUE PEIICHUSI.

4. HeymeHue yuTaTh U CTPOUTH IPpaUKU ¥ MPHHIUITHAIBEHBIEC CXEMBI

5. Heymenue moAroToBuTh K paboTe yCTaHOBKY WIIH JJaAOOpaTOpHOE 000pYIOBaHUE, TIPOBECTHU OIIBIT, HEOOXOAMMBIC PACUEThl WIIH UCIIOIB30BATh
MOJIYYCHHBIC JAHHBIC )15 BBIBOJIOB.

6. HeOpexxHoe oTHOIIEHHE K TaOOPATOPHOMY OOOPYIOBAHHIO i M3MEPUTEIHHBIM IPUOOpaM.

7. Heymenwue omnpenenTh NOKa3aHUs U3MEPUTEIBHOTO Tprbopa.

8. Hapyienue TpeboBaHui nmpaBui1 0€30MaCHOTO TPY/1a IIPU BIMOJIHEHHH SKCIICPUMCHTA.

Herpy0Oble ommokn

1. HerouHnoctu (hopMyITHPOBOK, OIIPEICIICHH, 3aKOHOB, TCOPUH, BRI3BAHHBIX HEMIOJHOTON OTBETA OCHOBHBIX ITPH3HAKOB OIPEIEIIIEMOTO
noHsTHs1. OIKOKH, BBI3BAHHBIC HECOOJIOICHUEM YCIIOBHU MPOBECHHUS OTBITA WK U3MEPEHHIA.

2. OmMOKY B YCIIOBHBIX 0003HAYCHUSIX HA MPUHIUIHAIBHBIX CXeMaX, HETOYHOCTH YEePTEKEH, TpaQKOB, CXEM.

3. IIpomyck uiy HETOYHOE HAIIMCAHNE HAMMEHOBAHHUM SAMHUL] (PU3UUCCKUX BEITHYHH.

4. HepaunoHa bHBIN BRIOOP X012 PELICHHUS.

Henovernl
HepanmonanbHbie 3aMCH U BBIYUCICHUSIX, HEPAIIMOHAIBHBIC TPUEMBI BBIYUCIICHUH, TPEOOPa30BaHUMN U PEIICHUS 3a1ay.

Apudmernueckue oMmMOKN B BBIYUCICHUSAX, €CIIU 3TH OIMIMOKU TPY00 HE UCKAXKAIOT PEATbHOCTD MOJYYCHHOTO Pe3yiibTaTa.
OTtnenpHBIC TOTPEITHOCTH B (DOPMYITHPOBKE BOTIPOCA HITU OTBETA.

HebpexHoe BBITIOTHEHHE 3aMKCei, YepTexel, cxeM, TpaduKoB.

Opdorpaduueckue u MyHKTyallMOHHBIE OITNOKH

agkrownE

YueboHo — MeTOANYEeCKUI KOMILIEKT

1. Ileppimkun A.B., I'yrhuk E.M. ®@usuka. 8 kinacc. — M.: Ipocda, 2011

2.A.B.Ileppimkun. COopHHK 3a1a4 10 pusuke. 7-9 kmaccel. — M.; «Jk3ameny, 2014

3. [Ipumepnbie mporpaMmsbl 10 yueOHbIM npeameTam. Ouszuka. 7 — 9 kmaccel: mpoekT. — M.: [IpocBemenue, 2011

4. Bonkor B.A. YHuBepcaJIbHBIE IOYpOUHBIC pa3paboTKy 1o pu3uke: 8 kimacc. — 3 —e u3j.. nepepadot. u goi. — M.: BAKO, 2012

5. A.E.Mapomn, E.A. Mapon KontposnbsHbie 1 caMocTosiTeIbHbIE Pa0OTHI IO pu3uke § kiacc: k yueOHuky A.B. [leprimknna. @usnka. §kiacc. —
M.: U3natensctBo «poda» 2014.

6. H.K.Xannanos, T.A. XannanoBa «®uzuka» Tectsl k yueOHUKY A.B.Ileprimkuna «®Pusuka. 8 kiaace», M. «/Ipoday , 2011

Conepxanue Marepuaiga KOMIUIEKTa MOJHOCTBIO COOTBETCTBYeT I[IpumepHoON mporpamme mo (uU3MKe OCHOBHOrO oOIero oobpa3oBaHus,
00s513aTeIbBHOMY MUHUMYMY cojiepxkanus. KoMiekT pekoMen0BaH MuHucTepcTBOM obpa3oBanust PO

KoHTpo/IbHO — N3MepuUTeIbHbIE MATEPHAJIbI, HANIPABJEHHbIE HA H3yYeHHEe YPOBHS:



e 3HAHMH OCHOB (U3MKH (MOHOJIOTHYECKUN OTBET, DKCIIPECC — OMPOC, (PpOHTANBHBIA OMPOC, TECTOBBIM OMPOC, HANMUCAaHWE W 3allUTa
COOOIIIEHUS TI0 3aJIaHHON TeMe, 0OBSICHEHNE IKCIIEPUMEHTA);
¢ NpuOOpPeTEeHHbIX HABBLIKOB CAaMOCTOSITEILHOM M NMPAKTUYECKOW NEATENIbHOCTH YydYalluxcsi (B XOJi€ BBIINOJHEHHS JIabopaTOpHBIX padoT u
perieHus 3auay);
¢ PpPa3BUTHIX CBOWCTB JUYHOCTH: TBOPUECKHUX CIIOCOOHOCTEH, MHTEpeca K M3YyUeHUIO0 (U3MKH, CAMOCTOSATEIbHOCTH, KOMMYHUKAaTUBHOCTH,
KPUTHYHOCTH, PEPIIEKCHUH.
Hcnoab3yemble TEXHUYECKHE CPEICTBA

e [lepcoHanbHBIN KOMITBIOTED.

e MyJIbTUMEIUUHBINA IIPOEKTOP.
Hcnogab3yemble TeXHOJOIMHU: 3/10pOBbECOEpEKEHMsS], TPOOIEMHOI0 O0yUYeHUs], MEJaroruka COTpyJHUYECTBA, PAa3BUTHUS UCCIIEIO0BATENbCKUX

HABBIKOB, MU (epeHIIPOBaHHOTO TOAX0/1a B 00yUYEHUU Pa3BUTHs TBOPUECKHUX CIIOCOOHOCTEM

Oo0pa3oBaTeJbHbIEe TUCKU
Y4eOHble IEMOHCTPAILMH 110 BCEMY Kypcy (PU3UKH OCHOBHOM IIKOJIBI ¢ TOJAPOOHBIMU KoMMeHTapusMu. DVD nauck.

[Ipe3eHTaryu, Co3IaHHBIC YUUTEIIEM H JICTbMHU B TPOIIecce 00pa30BaTEIbHOTO MPOIecca MO KaX 10l n3ydaeMon TeMe
KomrmuiekT pusndeckoro ['MMA oGopynoBanws IS MPOBEACHUS Ta00PATOPHBIX paboT
Tabmuibr




TemaTuueckoe MIIAHUPOBAHUE 10 JUCHUILIMHE «Pu3uka 8 Kiace»

Bcero KoumnuectBo KosamnuecTBo
ABTOp y4eOHMKA, I0Oj
IIpeamer Kunace | konuvecTBo 4acoB B Konrpoasnas | JlaboparopHas
4acoB Helel10 padora padora HaaHi
Dusnka 8 68 2 3 12 A.B. TlepbimkuH
IpaKTHYECKHX OTMETKH 0 BHINOJIHEHUH Monyas «IlIxombHbIIH YPoK
Temb Bceero Teopernueck
1acos ux K/p alp Teoperi IpakTHYecKH Beero
€CKHMX 4acoB
TennoBble sABICHUS Bosinieuenue yuamuxcs B
KOHKYPCHYIO aKTUBHOCTb,
24 15 2 4 OJINMIIA A
MexnyHapoaHbIl J1€Hb
TOJIPAaHTHOCTHU
DIIEKTPUUECKHE SIBJICHUS Henp Koncturyuun
Poccuiickoit ®enepanuun
Jlenp poccuiickoil HayK1
25 17 1 4
550 net co IHS poKAECHUS
actpoHoma, Hukoiast
KonepHuka
DNeKTpOMarHUTHBIE JleHb KOCMOHABTHKH.
SIBIICHUS lNarapunckuit ypox «Kocmoc
6 4 2 - 9TO MBD»
CBeTOBBIE ABJICHUS 8 5 1 1
[ToBTOpeHme 5 0 1
UTOI'O: 68 41 5 11
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Buabl Temuionepenayun. IlpuMepsl TemiooomMena B npupojae u

TEXHHUKE.

TenjonpoBoAHOCTH — OUH
U3 BUIOB TeILIoNepeaadn.
Pazauuue
TeMJI0NPOBOAHOCTEIH
Pa3IUYHbIX BelleCTB.
[Tpumeps! TeriooOMeHa B
MIPUPOJIE M TEXHUKE.
KoHBekuus B :KHIKOCTIX B
razax. O0bsicCHeHHE
KoHBekuuu . [epenaua
JHEPruy U3Iy4yeHuem
Oco0eHHOCTH BUIOB
TeIIoNepeavun

Xumus, buono2us. mexnuka

ecmecmeos*na%t.,zeozpaqbug

3HaTh: MOHSTHE
«TETUIOMPOBOTHOCTY
YMmerh: O0OBSACHATD
TEIIOBBIE  SIBJIIEHHUA  Ha
ocioe MKT, mnpuBonuts
MPUMEPHl  TEIIoNIepeaadn
MyTeM TEIUIOIPOBOIHOCTH.
IIpoBoauTh
HCCIIeJ0BATSIBCKIH
AKCIIEPUMEHT 110
TETIONPOBOHOCTH
pa3IMYHBIX  BEMIECTB U

nenath BeiBoaa. [IpuBoauts
MpUMEPHl  KOHBEKIIMH U
M3ITy4eHUS, CpaBHUBATH
BHJIbI TEILIONEPEIaYn

JIM4HOCTHBIE: Uccnenyror
3aBUCUMOCTh  TEIJIONPOBOAHOCTHU
OT poxa BemecTBa. HaOmromaroT
SIBJICHUS] KOHBEKLIMH U U3ITy4YEHUS
ITo3naBaTenbHble:  Boipaxaror
CMBICI CUTYyallud pa3IU4HbIMU
cpencTBamMu (PUCYHKH, CHMBOJIHI,

cxembl, 3Haku). (OCO3HaHHO U
MPOU3BOJIBHO  CTPOSIT  PEUYCBBIC
BBICKa3BIBAHUS

PeryasituBnblie: CtaBsaT yueOHYIO
3a7ady Ha OCHOBE COOTHECEHMs

TOTO, 4YTO YK€ HU3BECTHO W
YCBOGHO, W TOTO, 4YTO eIle
HEU3BECTHO

KommyHukaTuBHble: Yyarcs
apryMEHTHPOBATH CBOIO TOUKY
3pEHUs], CIIOPUTH H OTCTAHBATh
CBOIO TIO3HIIUIO HEBPAKICOHBIM
IUTSL OTITIOHEHTOB 00pa3oM

®poHTaIb
HBII
otpoc,
YCTHBIE
OTBETHI

Buoeo:
TETLIONP
OBOJIHOC
Tb
pasznuyH
BIX
METAJIJIO
B
KOHBEKI]
U B
JKUIKOCT
Hu
KOHBEKII
" B
rasax
TEII0Ne
penaga
ocpeIc
TBaM
U3ITy4YeH
ust

MuHU — poeKT «Kak MOCTpOUTh TETUTBIN T0M?» B HCCIIEI0BAHME

TEILIONPOBOAHOCTH AMFOMUHUEBOM JKEJIC3HOMN U JIATYHHOM KaCTPROJIN
OIVMHAKOBBIX PA3MEPOB C ONMHAKOBBIM KOJIHUYCCTBOM BOJBI HA

JemoncTpan
ust
«H3MEHEHHUe
BHYTPeHHeil
3Hepruy Tejia
NpH TPEHUHU
U yaape» :
JIaTYHK
TeMIIEepaTypBl,
JIBE JIOCKHU,
IiBE
CBUHILIOBBIE
IUTaCTUHKY,
MOJIOTOK.
JdemoHncTpan
ust
«Ilorsomenu
e CBeTOBOil
JHEPrum»:
J1Ba TaTYMKa
TeMIIepaTypsl,
JaMIa, JIMCT
Oemnoit 1
yépHOM
Oymarm,
CKOTHY.
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JladopaTtopHas padora Nel «cciegoBanue usMeHeHHs TeMIIEPATYPbI OCThIBalouIei

BOIBI»

HccnenoBath U3MEHEHUs €O
BPEMECHEM TEMIICPATYPhI
OCTBIBAIOIIEH BOJBI, paboTa ¢
(m3nyeckuM 000pyIOBaHUEM

Mamemamuka rpadudecKas
3aBUCUMOCTb OJITHOM BEJIMYUHBI
OT Ipyrou

3HaTh: TpaBmiIa
MOJIL30BaHUS (PU3HUYCCKUMHU
pudopamMu

YMeTb: wHCCIIEOBaTh CO
BpEMEHEM TeMIIEpaTypy
OCTBIBAIOIICH BOJBI,
OOBSICHATh H3MCHCHHS Ha
ocHoBe MKT o00OBsACHATH
MOJTlydeHHBIE  PEe3yJbTaTHl,
MPEACTABIATh MX B BHIE
TabIwII, aHAJIM3UPOBATH
MIPUYUHBI MTOTPETTHOCTH
WU3MEpPEHUN,

JIM4HOCTHBIE: Uccnenyror
SIBJICHUE TerIooOMeHa npu
CMEIIMBAaHUM XOJIOJTHON U ropsuei

BOJBI. CocCTaBisoT YpaBHEHHUE
TEIUIOBOrO  OaaHc. H?:Mepﬂ}OT
YACIABbHYIO TCIINIIOEMKOCTD

BCIICCTBA. CocTaBisior AJITOpUTM
peuICHuA 3a1a4

[o3HaBaTenbHbIe:  BriOupator,
COTIOCTABIIIIOT ¥ OOOCHOBEIBAIOT
CITOCOOBI pereHns 3a/1aumn.
OcCyIecTBIAIOT TIOUCK u
BBIJICTICHHUE HEOOXOAMMO
nH(popMalmu. BeipaxkaroT cMBICT
CUTyaluu Ppa3iIMYHbIMHA
cpeacTBaMH (PUCYHKH, CHMBOJIBI,
CXEMBEI, 3HAKH). Bribuparot

HanbOosee dPPEeKTUBHBIE CITOCOOBI
peutenus 3agaun

PerynasiTuBHbIe: CocTaBisior
IaH ®  TOCJIEI0BATEIFHOCTD
JEUCTBUI. O11eHUBaIOT
JIOCTUTHYTHIN pe3yibTar.
CocTaBnstoT IUIaH 74
MOC/IEIOBATCILHOCT,  JICHCTBHIA.
O11eHUBaIOT JIOCTUTHYTHIN
pe3yabTaT

KommyHnunkaTuBHble: Pa3BuBaior
YMEHUE UHTETPUPOBATHCS B
TPYNITy CBEPCTHUKOB U CTPOUTH
MIPOJYKTHBHOE B3aUMO/IEHICTBIE
CO CBEPCTHUKAMH M B3POCIBIMU

Odopmie
HHUE
paboTHI,
BBIBOJI

prnnosoﬁ TIPOEKT «Dusuka B 3arajgkax» ( CO31aHue KHI/IFI/I) OKCIIEPUMEHTAJIBHBIM ITyTEM IPOBEPUTH KaKas BOJ1a

ObICTpee 3aMep3HET, ropsaast win xonoaHas? [loctponts rpaduk 3aBUCHMOCTH TEMIIEPATYPBI OT BPEMEHH, H3MEPSISt

YE€pE3 OTMHAKOBBIC IIPOMEKYTKH BPEMECHN TEMIIEPATYPy BOBIL, IIOKA HA MOBEPXHOCTHU OJHOU M3 HUX HE MOSABUTCA JIC.

Tb

DpoHTAILHA
b}
JadopaTopHa
s padora 1
«Onpenenen
He yaeJbHOM
TeNJI0ThbI
MJIaBJICHHSI
JIBA»:
JTaTYHK
TeMIIepaTypél,
KaJIOpUMETP,
cocyz C
TaIOLUM
JIBJIOM, COCY]T
C BOJIOH,
JNEKTPOHHBIE
BECBHI.
®DpoHTAILHA
s
JadopaTopHa
s1 padota 2
«O6pa3zoBan
ue
KPHUCTAJLI0B»
: MHKpOCKOTI,
npoOupKa ¢
HACBIIIEHHBIM
pacTBOpoM
JIBYXPOMOBOK
HCI-0TO
aMMOHW,
IIpeAMETHOE
CTEKJIO,
CTEKJIsSTHHAS
najoyka
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KoangecTBO TEIJI0ThI, BblJICJAAIOIICECCH TIPH

CropaHvu ToIJiuBa

TonnnBo Kak UCTOUYHUK
SHEPrud. YaeJdbHas TemjaoTa
CroOpaHus TOILUIMBA. AHAIINU3
TabnuIkl 2 yueOHuKa,
dopmyna nus pacuera
KOJIMYeCTBA TEILIOThI,
BbI/1€JI1EMOT0 NIPU CTOPAHUHU
TomauBa. Penienue 3agau

mamemamuka XuMHUs

3HaThL: YTO TAKOE TOILIMBO
5 yAenbHas TEIoTa
CropaHMs TOILINBA

YMern: O0OBSACHATD
(busnyeckuit CMBICII
YAEIbHOU TEIJIOTEI
cropaHus TOILIMBA 51
pPacCYUTHIBATD ee,
MIPUBOJIUTH TIPUMEPHI
9KOJIOTHYECKH YHUCTOrO
TOILIMBA

JIMYHOCTHBIE: CocraBisior
YpaBHCHUC TCIJIOBOI'O Oananca
AT TIPOIECCOB € MCIIOJIb30BAHUEM
TOIIJIMBa

Ilo3HaBaTe/JIbLHBIE: Brigenstor
(hopMabHYIO CTPYKTYPY 3aJauu.
YMeror 3aMeHITh TEPMUHBI

onpeAeNeHUsIMA. Y CTAaHAaBIUBAIOT
MIPUYUHHO-CJIEJICTBEHHBIE CBA3U
PeryasTuBnbie: CaMOCTOSATENBEHO

(OopMynUPYIOT TO3HABaTEIbHYIO
ueiab M CTpOAT JeicTBUA B
COOTBETCTBHUM C HEU
KoMMyHHKaTHBHBIE:

OnuChIBAIOT coepKaHNE
COBEpIIAEMBIX JICCTBUM C LIEJIbIO
OPUEHTHUPOBKHU MPEAMETHO-
NPaKTUYECKON WM UHOUN
JIESATEITLHOCTH

3amaHus
Ha
COOTBETCT
BHS

§10
CTp.

31
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3aKkoH coXpaHeHUs BHYTPEeHHE YJHepruu U ypaBHeHHe

TEMJI0BOI0 0aJIaHca

3aKkoH coxpaHeHus
MeXaHMYeCKOH IHeprum.
IIpeBpaiieHne MeXaHUYECKOU
SHEPTUH BO BHYTPEHHIOIO.
IIpeBpamieHue BHyTpeHHEN
SHEPTUH B MEXaHUYECKYIO
sHepruto. CoxpaHeHHE
SHEPTHUH B TEIUIOBBIX
nporeccax. 3akoH
MpEBpALICHUS U COXPaHEHUS
SHEPTUU B IPUPOIE

mamemamuka XUMUSL,
reorpadus,

€CTECTBO3HAH.,
ouoJiorus

3HaTth:  (OpPMYJIHPOBKY
3aKOHA COXpaHEHUs H
npeBpalieHusi IHePruu B
MeXaHH4YeCKHX "
TEMJIOBBIX MPoIeccax

YmMmern: MPUBOJIUTH
MIPUMEPHI MIpEBpaICHUS
MEXaHUYECKON PHEPrUu BO
BHYTPEHHIOIO, nepexoaa
SHEPruu OT OJHOro Teja K
JIpyromy, MIPUBOJIUTH
MIPUMEDBI,
MOATBEPKIAAIOIIUE  3aKOH
COXpaHEHUA MEXaHM4YECKOM
SHEPTUU

Jlnuynoctuple: Habmogator u
OTMCBIBAIOT W3MCHEHUS u
MIpEeBpaIeHNsT MEXaHHYeCKOH U
BHYTpEHHEH DJHEprum Tena B
Pa3TUYHBIX MpoIECCax.
Homonusator  "kapTy — 3HaHUH"
HEOOXOUMBIMH dJIEMEHTAMHU
ITo3HaBaTeabHBIE:
CTpyKTypUpyIOT 3HAHMUSL.
Onpenensror OCHOBHYIO u
BTOPOCTETIEHHYIO  MH()OPMAITHIO.

Brigenstor 00bEKTHI ¥ MPOIIECCHI €
TOYKH 3PEHUS [IEJIOT0 U YacTel
PerynasiTuBHble: Oco3HaT
Ka4eCTBO M YpPOBCHL YCBOCHUA.
Brocsar KOPPEKTUBBI 51
JOTIONTHEHUSI B CIMOCOO  CBOWMX
JeHlcTBUN

KommynukaTuBnsble: Berynaror
B JTMAJIOT, YYaCTBYIOT B
KOJUIEKTUBHOM OOCYKIEHUH
po0JIeM, y4aTcs BIaJieTh
MOHOJIOTUYECKOU 1
JMAJIOTHYEeCKOH (hopMaMH pedn

becena no
BOIIpOCaM

§11
CTp.
32-
34




Y cTpoicTBO U MPUMEHEHNE 3HaTh: OCHOBHbIC 3aKkoHbI | JImuHocTHbie: HaOmomaior u | Odopmie S Tb
2 Kajopumetpa. JlaboparopHas | u (GOpPMYNBI 1O W3YYEHHOH | OMHCHIBAIOT W3MEHEHUS u | HHE =
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& £ | Temmeparypb» TUTaH BBITIOJIHEHUsT paboThl, | JJomonusror  "kapty  3HaHUM" <
2 ;1 OIpeNeNIATh U CPaBHUBATh | HEOOXOAMMBIMU 3JIEMEHTAMHU §
5 S KOJIMYECTBO Temnotsl, | [lo3HaBaTeabHbIE: 5
2 g | mamemamuxa OOBSICHATH nosryuyeHHsle | CTpyKTypUpPYIOT 3HAHMUSL. §
= E“ pe3yibTaThl, NPeacTaBiaATh | OnpenessoT OCHOBHYIO u o
o i = WX B  BUAE  TaOIMWIl, | BTOPOCTETICHHYI0 HH()OPMAIHIO. 5“
o|—| 258 aHATM3UPOBATh  NPUYMHBI | BRIACHSIOT 0OBEKTHI U MPOLIECCHI C =
3| § & MOTPEUIHOCTH U3MEPEHUN TOYKH 3PEHUS LENOro U YacTeu g
% ‘é PerynasiTuBHble: Oco3HarT ~
S = KayecTBO M YPOBEHb YCBOEHHUS. ’§
gk BHuocst KOPPEKTHBEI u e
g : JIOTIONHEHHST B CIOCO0  CBOMX =
z E neicTBuit §
= § KommynukarusHnble: Berymator E
° 5 B JIMAJIOT, YYaCTBYIOT B = g
= KOJIJIEKTUBHOM OOCYXIEHHU o =
= npo6eM, yyaTcs BIaJeTh g3
o MOHOJIOTHYECKOHN U <:: §
JMAJIOTHYeCKOr (hopMaMH pedn g E
3aBUCUMOCTD YAEIBHOU 3HaTBh: Kak HCIOIb30BaTh Odopmne Tb Harank
@ 4 | TeMIOEMKOCTH BEIECTBA OT U3MEPHUTENIbHbIE TPUOOPHI HHE I:]’;‘S(e)iae?];p“’
£ 3 | ©ro arperaTHOro CoCTOSHH. U TOHATHE  yIENbHOU pabortsl, mepnmmﬁ,
= : Jlaboparophnas padoTta Ne3 « TETIIOEMKOCTH BBIBOJ] ropsuas u
Z £ | Usmepenue yuenbHOi Ymersn: pa3pabaTbIBaTh XOJI0AHAs
% § TEIUIOEMKOCTH TBEPJIOTO TeNlay | TUIaH BBIMOJIHEHUS! PaObOTHI, BOJIA, MEPHbIH
~ B OTIpeeNATh IFI;’;I;IHHP’
2 = 9KCIIEPUMEHTAIBHO IMHEIpHTCC
S 3 g § Mamemamuxa YAETBHYI0O  TEIIOEMKOCTh K ¢
S 8 \§ = BEIIIECTBA U CPABHHBATH €€ KPIOUKOM
a2 C TaOJNMYHBIM 3HAYECHHUEM, AHHTD,
= = DJIEKTPOHHBIC
s g 0O0BACHATH MOJTy4YeHHBIE BeoLL
2= pe3yIbTaThl "
= 5 NPEACTaBIATh UX B BUAE
= Z TaONUIIBI, AaHAIM3UPOBATH
< 3 MPUYHHBI MOTPEIIHOCTH
= 2 MU3MEpEHNH

peun




OnuceIBalOT COAEpKAHIE
COBEPIIAEMbIX JEHCTBUI
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AHanu3 Kk/p. ArperatHbie cocTosiHus BemecTsa [lnaBienue u

OTBEPACBAHUEC KPUCTANIMYECCKHUX TeJ

ArperaTHbIe COCTOSHUS
BemecTra. Kpucrannuueckue
tena. IliiaBiienue u
orBepaeBanue. Temneparypa
IUIABJIEHUS. AHAIHU3 TaOJIUIIbI
3 ydeOHMKa

mamemamuxka

reorpadus,
€CTECTBO3HAH.

3HaTh: OTIpEIICIICHIE
TUTABIICHUS u
OTBEpJICBaHHS.

TemnepaTypsl TUTaBICHUS

Ymern: IIPUBOJAUTH
TIPUMEPHI arperaTHBIX
COCTOSTHUM BEIECTRA,
OTJINYATh arperatHbie
COCTOSIHHSI W OOBSICHSITH
0COOCHHOCTH

MOJICKYJIAPHOT'O  CTPOCHUA

ra3oB, JKUJIKOCTEH n
TBEpABIX TE€J, OTIUYAThH
Mpouecc IUIaBJIEHUS  OT
KpI/ICTaJ'UII/BaHI/II/I nu
MPUBOJUTH MIPUMEPHI ITUX
MPOLIECCOB, MPOBOJUTH
HCCIIeA0BATEIbCKUM

9KCHEPUMEHT 110 U3YUCHHUIO
IUIaBJICHHS, OOBSICHSTH
pE3yJIbTaThl SKCIIEPUMEHTA,
paboTaTh ¢ y4eOHHKOM

JIM4HOCTHBIE: Uccnenyror
TEIUIOBBIC CBOMCTBa mapaduHa.
CtposT ®m OOBICHSIIOT Tpaduk
W3MEHEHUS TeMIIepaTypel MpHU
HarpeBaHUU u TUTaBJICHUU
napaguHa.

IMo3naBarteabHble: BeaendoT u
($hOpMYNMUPYIOT TO3HABAaTEIbHYIO
ek, .Bribupator 3HAaKOBO-
CUMBOJIMYECKHE CpEeACTBa IS
ITOCTPOCHUS MOJIENN
PerynasTusHbIe:
ITOCIIEZIOBATEIHPHOCTD
IIPOMEXYTOUYHBIX eI C y4eTOM
KOHEYHOT'0 pe3yJibTaTa
KoMMyHuKaTHBHBIE: YUaCTBYIOT
B KOJUIEKTUBHOM O0CYKJIEHUH
mpo0JieM, yJarcs BiIaJeTh
MOHOJIOTUYECKOUN U
JUAIIOTHYECKON (hopMaMH pedn

OrnpenenstoT

Pab6ota
Ham
olInoKaM
"
KOHTPOJIb
HBIX
3aTaHAH
3amanus
Ha
COOTBETCT
BHE

Buoeo: -
MIaBJICH
He u
KpHCTaI
HA3aIs

BrlpamyBaHie KpUCTAIIOB caxapa WU COJH.
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-14
CTp.
36-
41

Jlatuuk
TEeMIIEPaTypHl,
KaJIOpUMETD,
cocyn c
TaIOIIUM
JIBJIOM, COCYZ
C BOJIOH,
3JIEKTPOHHBIE
BECHI.
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mamemamuxa

3HaTh: TOHATHE YICITHHOU
TEITIOTHI TUIABJICHUS,
(br3ugecKuit CMBICITH
€AMHULIBI U3MEPEHNUS
Ymern: AHAIU3UPOBAThH
TabIMYHBIE JaHHBIC
TeMIIepaTypsl  IUIABJICHUS,
rpaduK  TUIABIEHUS U
OTBEpJICBaHHUS,
paccYuThIBaTh KOJIUYECTBO
TEIUIOThI, BBICISIOIIEIOCS
Opd  KpUCTAUTM3alMUd
0OBSACHATH TIPOTIECCHI
IUIaBJICHUS U OTBEPIEBAHMS
Tena Ha OCHOBE
MOJIEKYJISIPHO-
KUHETHYECKHX
MIPEACTABICHUN

JIMYHOCTHBIE: NamepsroT | Pabora ¢ §15 MHKPOCKOTII,

YIOCIHbHYIO TEIUIOTY IUIABJICHHS | TaOJaHLam ctp. | Mpodupkac
HaCbhIIICHHBIM

mpaa.  COCTaBJISIIOT — QJTOPUTM | H, 43- PACTBOPOM

perieHus 3amad Ha IUTaBJICHHE W | CIIPaBOYH 47 JBYXPOMOBOK

KPUCTATM3ALHUIO T BIM VYop. | uen-oro

Io3naBareabHble:  Bpipaxaror | MaTepuan (3-5) | avmonn,

CTPYKTYpYy  3aJaudl  pa3HBIMH | OM gf;ix)emoe

cpeactBamu. CTpOST JIOTMYECKUE P

LIETIH PaCCyXICHUN. BpINonaHs0T Iao4Ka

omepaluyd  CO  3HaKaMH U

CHUMBOJIAMHU

PeryasituBubie: CTaBsT yueOHYIO

3aJady Ha OCHOBE COOTHECCHHMS

TOTO, 4YTO YK€ HW3BECTHO U

YCBOGHO, W TOT0, HTO elIe

HEHM3BECTHO

KoMMyHunkaTHBHbBIE: AJIEKBAaTHO

HCHONB3YIOT PeUeBbIC CPENICTBA

IUTSL IUCKYCCUH U apTyMEHTAIu!

CBOEY MO3ULNH

3Hnanueso — npedmemubwill Onvim, Pemienune

npeomemHas KOMnemenyus, 3ajad,

nosnasamenvras u peqpiexcunas | caMocTos

0esamenbHoOCmb TeJIbHAs

pabora

[MTomumopdusM. ( co3manue

MPE3CHTAIINN)
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HUcnapenue u koHaeHcanus. Kunenmne.

ITapoo6pa3oBaHue u
ucnapenune. CKopocTb
ucnapenusi. HacpblmeHHblil U
HEHACBINEHHbIH nmap.
Kongencanus napa. Ilpouecc
kunenus. IlocTosiHcTBO
TeMInepaTypbl IPU KUNEHUH
B OTKPBITOM cOCY/I€.
DOU3NIYeCKHH CMBICJI
yeJbHOH TenJI0ThI
napooopa3zoBaHus U
KOHJAEeHCAIlMN. AHAJIN3
TabnuIel 6 yaeOHUKA.
Pemenne 3amau

mamemamuxka

3HaTh: OTIPEIICIICHHUS
WCTIApCHUs U KOHJICHCAIINH,
KHTICHUS

Ymerth: OOBSCHSITD
MOHIKEHUE TEMIICPATYPHI
JKUIKOCTU TPU HCIIAPCHUM,

MPUBOJIUTD MPUMEPHI
SIBIICHUI MPUPOIBL,
KOTOpBbIE OOBSICHSIOTCS
KOHJIeHcaIuen napa,
MPOBOJUTH
HCCIIe0BAaTEIBbCKUM

9KCIEPUMEHT 110 U3YUYCHUIO
UCTIapEeHUs U KOHIICHCALUH,

aHATM3UPOBATh ero
pe3yibTrartel M Jenarh
BBIBO/IBI, paborath ¢
Tabmuielt 6  y4ueOHUKa,
IIPUBOJUTD IIPUMEPBI,
UCIIOJIb30BaHMS  DHEPTHH,
BBIAEIIAEMOU npu
KOHJICHCAIUX BOJISIHOTO
napa

JIMYHOCTHbBIE: HabGmrogaror
W3MEHEHUS! BHYTPEHHEU »HEPruu
BOABI B pe3ynbTaTe HCIAPEHUS.

OOBSICHSIOT MOHHKEHHE
TEMIEPATyphl TPU  HCIAPCHUU
x)uakoctd. HalOmomaroT mporecc
KHIICHMS, 3aBHCHMOCTE
TEMIIEPATyPhI KUIIEHUA oT

atMocepHoro gaBieHus. CTposT
A OOBACHSIOT TpapuK H3MEHEHUS

TEMIIEPAaTypsl  KUIKOCTH  HIpHU
HarpeBaHUU U KUIIEHUU
IMo3naBaTesbHBIE: Crpost

JIOTUYECKHUE LEMU PACCYKIACHUM.
YcraHaBIuBaOT MIPUYUHHO-
CJIIEACTBCHHEIE CBSI3U. BLIIEISIOT
OOBEKTHI W TPONECCHl C TOYKH
3pEHHU LEJIOro U YacTei
PeryasaTuBHbie: Bnocst
KOPPEKTUBBI W JONOJHEHUS B
COCTABJICHHBIE TUIAHBI
Kommynunkarususblie: C
JIOCTATOYHOM ITOJIHOTOM U
TOYHOCTBIO BBIPAXKAIOT CBOU
MBICJIM B COOTBETCTBUU C
3a7a4aMi U yCJIOBUSMU
KOMMYHUKAITUI

®poHTaIb
HBIN
oTIpoC

Buoeo: -
HcIapeH
ue

KUIICHUE
KUTIEHUE
BOJIBI
npu
TOHMKE
HHOM
JIaBJICHU
Hu

Onpefenure TEIJIOTY PaCTBOPEHUS COJIU (caxapa).
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-18
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51

Jlatuuk
TeMIIepaTypél,
npobupKa,
JIHCTOYKA
Oymarm,
PE3UHKH,
pasHble
CIIHPTEI,
[ITATHB
YHUBEpCAIbH
BIif, KOJIOA
CTEKJISTHHAS,
CIIMPTOBKA,
MOBapeHHas
coJb




JladopaTopHas padora Ne 3 «M3mepenue

BoJocsiHoi. Ilcuxpomerp.
N3mepenne BiaxxHOCTH
BO3/yXxa ( MpakTH4YecKas
pabora)

Mamemamuxa, 6uono2us.
Texnuka, cenvbckoe X0331UCmME0

BO3/yxa, paboTaTh B
rpyine

BI)IGI/IpaTB CMBICJIOBBIC CIUHUIIBI
TEKCTa U YCTAaHABJIUBATh
OTHOLIEHUS MEXAY HUM
PeryasTuBnsbie: CaMOCTOSITETEHO
(hbopMyITUPYIOT TIO3HABATEBHYIO
LIETIb U CTPOSIT IEUCTBUS B
COOTBETCTBHH C HEll

OOBSICHUTH NIOHATHUE 3HaTh: HOHATHE JInunocTHbIe: 3mepsioT ®ponTtans | Buodeo:- §§19 | Haruux
« | BI@XHOCTb BO3/yXa, NOKa3aTh | BIAKHOCTH BO3yXa U BJI&YKHOCTB BO3/IyXa MO TOUKE HBIT U3MEpeH cTp. | reMmcpatypel,
Zz Z | IIpo6GneMHOE U3NI0KEHNE, CITOCOOBI OTIpeIeTICHHUS pochl. OOBACHAIOT yCTPOUCTBO U oTIpoC ne 56- ;z%ﬁiMfgcp}’,ﬂ
% 5 Oecena, OOBSCHUTEIBHO M BIIQ)KHOCTH BO3yXa NPUHIUI ASHCTBHUS IICHXPOMETPA BIIQYKHOC 59 ¢ BOOH
S @ | Baaxknocts Bo3ayxa. Touka YMerb: IPUBOIUTH U TUTPOMETpPA TH
S E pocel. CriocoObl onpeAeseHus] | TPUMEPHI BIUSHUS [o3naBartensnbie: [Ipumensior BO3/yXa
s $ | BIAXKHOCTH BO3/lyXa. BIIQ)KHOCTH BO31yXa B OBITY | METOJbI HH(OPMAIIHOHHOTO - TOUKa
~ |3 E{ £ | Turpomerpnr: U IeSTEIbHOCTH YEIOBEeKa, | TOMCKA, B TOM YHCIE C TIOMOIIBIO pocsl
=18 S Z | KOHIAEHCAUHMOHHDIN 1 U3MEPATH BIAXKHOCTh KOMIIBIOTEPHBIX CPENICTB. Y MEIOT
2 = BoJiocsiHoii. [Tcuxpomerp. BO3/yXa, padoTaTh B BBIOMPATH CMBICIIOBBIC €THHUIIBI
g £ | Usmepenne BaxHOCTH rpymrme TEKCTa U YCTaHABIMBAThH
; 5 | Bo3myxa ( mpakTudecKas OTHOLICHHUS MEXAY HUM
N 3 | pabora) PeryastuBnbie: CaMOCTOSITENIEHO
e & | Mamemamuxa, 6uonozus. (hopMyITHPYIOT TIO3HABATENBHYIO
| Texnuxa, cenvcroe xo3siicmeo LEJb ¥ CTPOSIT ICHCTBHUS B
COOTBETCTBUU C HEH
OOBSCHUTH IOHATHE 3HaTh: IOHATHE JInuHocTtHble: U3MepsaroT Odopmie Harunk
BJIQ)KHOCTB BO3/yXa, II0OKa3aTh | BIAQKHOCTH BO3IyXa U BJI)KHOCTB BO3/IyXa 10 TOYKE HHE TeMreparypel,
[Ipobnemuoe u3noxeHUE, CIOCOOBI OTpeIeTIeHHS pockl. OOBICHSIOT YCTPOUCTBO M | pabOTHI ;Z%ﬁ?:dcegcp}’m
Oecena, OOBSCHUTEIBHO WIT BIIQ)KHOCTH BO3yXa NPUHIUI ASHCTBUS ICUXPOMETPA | BBIBOX ¢ BOIOM
A BaaxnocTs Bo3ayxa. Touka YMmertb: npuBOAUTH U TUTPOMETpa
% | pockl. CiocoObl OnpesieNieHnst | IPUMEPHI BIUSAHUS IHo3naBaTenbHsble: [IpumensoT
§ BII&KHOCTH BO3/1yXa. BJI&KHOCTH BO3/1yXa B OBITY | METOJIbI HHPOPMAITHOHHOTO
@ |3 : I'urpometpsri: U JICITEIbHOCTH YEJIOBeKa, | MOWCKA, B TOM YHCIE C TOMOIIBIO
S| 8 5 KOHIeHCAIIMOHHBIH U U3MEPATH BIAXKHOCTh KOMITBIOTEPHBIX CPE/ICTB. Y MEIOT
=
g
2
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Kosn4yecTBO TEII0THI, HEO0X0IMMOE JIJIsl IAP00OPa30BaHusl U BhlAejsIomeecs Mpu

KOHJAECHCALINH

OcobeHHOCTH NIpOLECCOB
HCTIapeHus] U KOH/AEHCAIUH.
ITorJionienue 3HePruu Npu
UCTIAPEeHUH KUIKOCTH U
BbljleJIeHHE ee PH
KOH/IeHCAIlUU mapa

mamemamuxka

3HaTh: MOHSITHE
napooOpa3oBaHuUs u
KOHJIEHCAIINH

YMerh: OOBACHATD

MOHMXXCHUEC TEMIICPATYPhI
KUAKOCTHU IIPpHU HUCIIapCHUMH,

MPUBOJIUTD MIPUMEPHI
SIBIICHUI TIPUPOIBL,
KOTOpbIE O0OBSICHIIOTCS
KOHJIeHcaIuen napa,
MIPOBOJIUTH
HCCIIeA0BAaTEIBCKUM

9KCHEPUMEHT MO M3Y4EHHIO
UCTIapeHus ¥ KOHAEHCAlNH,
aHAJIN3UPOBATh ero
pesynbpTaTel M JleNaTh

BEIBOJIBI,  paboTaTh  C
Tabymieli 6  yucOHWMKa,
MIPUBOIUTH MIPUMEPBI,
WCTIONIb30BaHUSI  DHEPTHH,
BbIJIETISIEMO pu
KOHJICHCAIlUU BOJISTHOTO
napa

®poHTaIbL
HBIN
OIpoc

.. HarpeBaHue Bobl Ha |

21 aBrycra 1843 r. Jlxoynb caenai JOKIaj 10 yCTAHOBJICHHIO 001Ieii Mephl Teria U paboThl.

rpajayc paBHOIIEHHO MOIbeMy Tena Maccoit 1kr Ha 460 M. [IpoBepsre pesynbrart, noiyd. Jxoynem. [Iposenure HeoO.

Brrunci.
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Pemenue 3agau

Pemenue 3amayu Ha pacuer
YAEIbHON TEIIOTHI
napooOpa3oBaHUs, KOINIECTBA
TEIUIOTHI OTJJAHHOTO TEJIOM (
MOJIYYEHHOT0) MPHU
KOHJICHCAIIUH, OTIpECIICHUE
BIIQ)KHOCTH BO3TyXa

Mamemamuxa

Moayab «IIK0JILHBIH
yPOK»: MexayHapOoaHbIi
JI€Hb TOJIEPAHTHOCTH

3HaTL: OCHOBHBIE ITOHSITHS
M0 U3YYCHHOU TeMe

YMmeTh: HaXOJINTh B
TabIHIIEe HEOOXO0IMMBIE
IaHHEbIE, paccuuTHIBATh
KOJIMYECTBO TEIIOTEHI,

IMOJIYYEHHOE HJIM OTAAHHOC
TCJIOM, YACIBbHYIO TCIUIOTY

napooOpa3oBaHus,
BIIAKHOCTD

YMmeTh: HaXOJINTh B
Tabmuie HEOOXOIMMBIE
IaHHBIE, PacCUHTHIBATH
KOJIMYECTBO TEIUIOTEHI,

HOJIy4YeHHOE WIN OTAAHHOE
TEJIOM, YJAENBHYIO TEIUIOTY
nmapooOpa3oBaHus,
BJIQYKHOCTb

JIn4HOCTHBIE: Brrancasror
YACTBHYI0 TEIUIOTY IUIABJIICHUS U
mapooOpa3oBaHms BEISCTBA.
CocTaBisroT ypaBHEHUS
TEIUIOBOTO 0OajlaHca C  Y4eTOM
MPOIIECCOB HarpeBaHusl,
IJIaBJICHUS M TApO00pa30BaHuUs
Ilo3HaBaTenabHble:  BriacasioT
0000IIEHHBIH CMBICH u
(hopMaNbHYIO CTPYKTYpPY 3amadm.
BrIOuparoT, CONMOCTABISIIOT W
000CHOBBIBAIOT CITOCOOBI
pelIeHus 3a1a9u

PeryasituBabie: CiuyaroT cBOM
CIoco0 JEHCTBUSI C DTAJOHOM.
Oco3HarOT Ka4yecTBO U YpPOBEHb
YCBOCHUS

KommyHnukaTuBHble: PazBuBaroT
YMCHI/IG I/IHTCFpI/IpOBaTLCH B
TPYIILY CBEPCTHUKOB M CTPOUTH
MPOAYKTHBHOE B3aNMO/IEHCTBHE
co CBepCTHI/IKaMI/I nu y‘II/ITGHCM

IIposepou
Has
pabora

[Tpu MOCTOSHHOM HArpeBaHMM HAIll OPraHU3M CIIOCOOCH

BBIZIEPKATh TeMIiepaTypy 1o + 160 rpagycoB. OObsCHUTE TPH

[KAKHUX VCIIOBUAX DTO BO3MOXKHO (_nuckyccwus)
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TenyioBLIe ABUTATEIU..
JlBuraresib BHyTPEHHET O

cropanusa. KIIJ1.

Pabota raza u mapa mpu
pacummpenuu. TennoBble
aBurareau. [ Ipumenenue
3aKOHA COXPaHEHUS U
MIpEBpAIlCHUS SHEPTUH B
TEIUTOBBIX JBUTATEISX.
YceTpoiicTBO U MPUHIMIT
neiicteus /IBC.
DKosoruuecKue mpoodaeMsl mpu
ucnonb3oBanun JIBC.
YceTpoiicTBO U MPUHUMIT
AelcTBHS NapOBOil TYpPOUHBI.
KII Tenj0BOro ABUraTeJs.
Pewenue 3anau

Mamemamura, mexuuxa

3HaTh: pa3IUYHBIC BHIIBI
TEIUIOBBIX MAIUH, CMBICI
Kod(PHUITMEHTA TOJIE3HOTO

JIEUCTBUSI U YMETh €ro
BBIYUCIISITh

Ymerb: OOBACHSITH
TIPUHITATT paboThI u
YCTPOMCTBO ABC,
MIPUBOIUTH MIPUMEPBI
npumenenuss  JIBC  Ha
MpaKTHKeE, O0OBSCHATH
YCTPOMCTBO W  NPUHUMII

paboThI MapoBOil TypOWHBL,

NPUBOIUTH IPUMEPHI
IIPUMEHEHUS N1apOBOU
TypOMHBI B TEXHUKE,
CpaBHUBATH KITJ
pasM4YHBIX ~ MAIlMH |
MEXaHHU3MOB

JInyHocTHBIE: OOBACHSIOT
YCTPOUCTBO U MPUHIUI ICUCTBUS
TETUIOBBIX MAaIlluH
ITo3naBaTeabHble:  BripaxkaroT
CMBICIT CHUTYyallUd Pa3IMIHBIMU
cpenctBaMu (PUCYHKH, CUMBOJIBI,
CXEeMBI, 3HaKH). AHAIH3UPYIOT
00BEKT, BBIACIHSAS CYIICCTBCHHBIC
Y HECYIICCTBCHHBIC TIPU3HAKH

PeryasiTuBHbIe: CraBar
y4eOHyI0 3aJady Ha OCHOBE
COOTHECEHHS TOTO, 4YTO YXKe

U3BECTHO M YCBOEHO, M TOTO, YTO
eI1e HeM3BECTHO
KoMMyHuKaTHBHBIE: YMEIOT
(MK pa3BHBAIOT CIIOCOOHOCTE) €
MIOMOIIIBIO BOIIPOCOB JT00OBIBATH
HEJOCTAIONIYI0 HHPOPMAIIHIO.
OOMEeHUBAIOTCSI 3HAHUSIMHU MEXKTY
YJICHaMH TPYTIIIBI

becena,
3aJJaHus
Ha
COOTBETCT
BHEC

Buoeo:
yCTpoic
TBO H
TIPUHIIN
n
paboTHI
IapoBOM
TypOuH
Bl
yCTpoiic
TBO H
MIPUHIN
n
paboTsI
JIBUTATE
st
BHYTpPEH
HEro
CTOpaHd
s

Haiitu B razerax cTaThbi U COOOILEHHS O TOM,

Kak npo6neMm, CBS3aHHBIC C 3arPA3SHCHUEM B

03yXa, PENIaloTCst B IPYTUX cTpanax ( opopMu
Thb NIPE3CHTALNIO) U IPEJUIOKUTh CBOH PELICHHUS [UIsl HAIllel CTPaHbl

§§22
-24
CTp.
64-
70

JemoncTpan
usi
«H3MeHeHHne
JIaBJICHHUSI
rasac
H3MEHEeHHeM
TeMmepaTyp
bl IPU
MOCTOSTHHOM
00BéMe»:
JIATIUK
JIABJICHUS,
JIATIUK
TEMIIEPaTypbl
,IITaTHB,
cocyn uist
JIEMOHCTPAIN
U Ta30BbIX
3aKOHOB,
JIMHEHKa,
cocya ¢
BOJIOM,
CIHPTOBKA.
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CBOC

Pemenue 3agay. IloaroroBka Kk KOHTPOJIbLHOM padoTe.

Pemmrenne 3a7a4 mo TeMaM «
W3meHeHue arperaTHbIx
COCTOSIHHUM BEIICCTBA» U «
TennoBble ABUraTEIN

mamemamuxa

3HaTh: OCHOBHBIC MOHSITH
u  GopMyInBl IO JAHHOH
TeMe

YmMmern: MPUMEHSTh
MOJIyYCHHbIC 3HAHUS MpHU
pelIeHny 3a1a4

JIndHOCTHBIE: OnucCHIBAIOT
MIpEBpAaICHUS SHEPruu B
TEIJIOBBIX JIBUTATEIISX.
Breruucasror MEXaHUYIECKYIO

paboTy, 3aTpaueHHYIO DSHEPTHUI0

tormmmBa u - KIIJ[  TemmoBoro
JIBUTATEJIS. Ob6c¢cyxmaror
9KOJIOTHYECKHE MOCIEACTBUS
MPUMEHEHUS JBUTATEIeH
BHYTPEHHETO CTrOpaHus,
TEIUIOBBIX u
THIPO3JICKTPOCTAHLIH; MyTH
MOBBIMICHUS 3(PGEKTHBHOCTH H
9KOJIOTHUECKON 0e30macHOCTH
TCIIJIOBBIX MalllMH

IHo3HaBaTe/ibHbIE:

OpueHTUpyTCs u
BOCIIPUHUMAIOT TEKCThI
XY/I0’)KECTBEHHOT'O, HAY4HOTO,
My OIHIIICTUIECKOTO u
O(HIINAIEHO-IEIOBOTO  CTHJICH.
CTpyKTypUpYIOT 3HaHUS.

BoccranaBnuBaOT NpeIMETHYIO
CUTYyalHIO, ONMCaHHYIO B 3ajaue,
nyTeM nepedopMyIMpOBaHUS,
YIOPOILEHHOTO MepecKa3a TeKCTa,
c BbIJICIIEHUEM TOJIBKO
CylIecTBEHHOH HHpOpMALIUH
PeryasituBHble: Cnu4aroT CBOM
croco0 JeHCTBUSL C 3TAJIOHOM.
OCO3HAIOT KadecTBO U YPOBEHb
YCBOEHHUSL. O1eHUBaOT
JOCTUTHYTHIN pe3yabTaT
KoMmyHnnkaTuBHbIe:
[Tnanupyrot o0IIKe CrIOCOObI
paboTel. OnpenensroT ey 1
(YHKUIMHU Y9aCTHUKOB, CIOCOOBI
B3aUMOJICUCTBHS. YMEIOT (MIH
pa3BHBaIOT CIOCOOHOCTH) OpaTh
Ha ce0sl HHULIUATUBY. AJIEKBaTHO
UCTIOJIB3YIOT PEUeBBIE CPEICTBA
JUISL TUCKYCCUU U apTyMEHTAIHN
cBoeil nozunun. MHTepecyroTes
9y>KM MHEHHEM U BBICKa3bIBAIOT

Pemntenne
3aga4

1. OObsICHEHNE

¥ 3MEUKH HaJl BKJIIIOUYEHHOH 3J1. JIAMIIO

MCCIICI0OBaHUE M OOBSICHCHHUE BPAILCHUS M YCKOPEHUS BpAICHUs OYMakKHO

JTAHHOT O SIBJICHUS.




OnuceIBalOT cofiepKaHue
COBEpIIIaeMbIX JEHCTBUI

Pewenure 3anay no temam « 3HaTh: OCHOBHBIE MOHATHA | JIMYHOCTHBIE: Brruucnstor | @uznueck [ToBT
W3meHeHune arperaTHbIX u  QopMynsl TO JAaHHOM | KOJIMYECTBO TEIUIOTHI B | mii o OpHT
S COCTOSIHHI BEIIECTBA» U « TeMe mporeccax TeIIoNepelayd TPH | JUKTAHT - b
g TernoBble JBUTATEIN» YmMmern: MIPUMEHATH | HATPeBaHUH W OXJIaKAeHUH, | No 21 cL:f §§1-
(=)
g MOJy4YeHHbIE 3HAHUS TpPH | UIABJICHUHM W KPHUCTAIM3aLUH, | IPOBEpOY S 24
= peLIeHNnH 3a/1a4 UCTIAPCHUU U KOHJCHCAIIH Hasl a
g Mamemamuxa Ilo3naBaTeanHble:  BriOuparoT | pabora 3
= OCHOBAaHUSI U  KpUTEPUH  JUIS © g
3 g
= CpaBHEHHS, cepualu, =g
z KJ1accupukanum 00BEKTOB. S E
: CocraBidioT 1€l0€ M3 yacTed, 28
NE=I: CaMOCTOSITETILHO JOCTpaunBasd, % =
Sl o & BOCTIOJHSIS HEJOCTAIOLIHE S X
NE KOMIIOHEHTBI 2 E
=
=1 PeryasiTuBHbIe: Oco3HatoT 2 9
é Ka4ecTBO M YPOBEHb YCBOCHHUSL. = g
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I'aaBa 2. DiekTpuyeckue siBjaeHusi(25 )
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DJieKTpUYecKoe moJie

b
[MousiTue 00 J1EKTPHUYECKOM
noJie. Ilosie kak 0co0blii BUA
MaTepuu

Moayab «IlIkoabHBIA YPOK»
Hens Koncturymuu
Poccuiickon @enepannn

3HaTh: MTOHSTHE
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rpadudeckoe n300pakeHHE
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OTIpeNIeNATh HU3MEHEHHUE
CUJIbl, JEUCTBYIOLIEH Ha
3apsDKEHHOE  TeNo  MpH
yIalIeHUN W TMPHUOIKCHUN
€ro K 3apsDKEHHOMY TeILy

JlnunocTuwie: HabGmogaror u
OOBSCHSIOT  TPOIECC  JICTCHHUS
AIEKTPUIECKOTO 3apsna. C
MOMOIIBIO0 MepUOUIECKON
TaOJIUIBI  ONPENENSIIOT ~ COCTaB
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Amnepmertp. U3mMepenue cujibl TOKA.
JIP Ne 4« COopka dJ1eKTpUYeCKOMH 1enu U U3MepeHue CHJIbI

TOKA B €€ DA3JIUYHBIX VYACTKAX)»

Ha3znayeHue amnepmeTtpa.
Bkiroyenne amnepmerpa B
nenb. OnpeencHre MeHbl
JIEJICHUS eTO IITKAJbI.
Wzmepenue cuitel TOKa Ha
Pa3NUYHBIX Y4acTKaXx IeMy,
cOOpKa AICKTPUICCKON TIETTH

mamemamuka

3HaTh: TIpaBmIa
BKITFOUCHUS B 1151113
aMmriepMeTpa

YMeTb: 4YEpPTUTH CXEMBI
AIEKTPUUECKOU T,

U3MEpTh CHJIYy TOKa Ha
Pa3IMYHBIX y4acTKaX LEMH,
pabortath B rpymie,
BKJIIOYATh aMIepMETp B
Helb, ONPENCiATh LCHY
JeJIeHUsT  amrepMmerpa H
rajJbBaHOMETpa

JIuuHocTHbIe: V3MepsaoT cuity
TOKa B DJICKTPUYSCKON IEmu.
3HAIOT W BBINIOJNHSAIOT TIpaBUJIA
Oe3omacHOCTH TpH  pabore ¢

HMCTOYHUKAMHU  DJIEKTPUUYECKOTrO
TOKa
ITo3naBaTeabHble:  BripaxkaroT

CMBICII CHTyallUH Pa3IHYHBIMH
cpenacTBaMu (PUCYHKH, CUMBOJIBI,
CXEMBI, 3HAKH)

PeryasituBnble: CrngaroT CBOit
Croco0 JeiCTBUS C DTaJOHOM,
BHOCSAT KOPPEKTHBBI u
JONIOJTHEHUSI B CIOCO0 CBOHMX
JIeVCTBUN

Kommynukarusnblie: Paboraior
B TPYIIIE, yCTAHABIMBAIOT
paboure OTHOIIICHUS, YIaTCs

3¢ PEKTUBHO COTPYAHUYATH U
CHOCOOCTBOBATh MPOILYKTHUBHON
KOOIIEpaLiu

Cocragie
HHE
JIEKTPUY
€CKHUX
LICIICH,
naboparo
pHast
pa0ora,
MIPABHIILH
13
TIpSIMBIE
U3MEPCHH
s, BEIBOJ,
OTBET C
eIUHULIAM
u
M3MepeHu
s

Buoeo:
- cuja
TOKa B
IOCIIEN0
BaTeIbH
0
COoeIHE
HHBIX
SJIEMEHT
ax Iemnu

CpaBHHTH aMIIEPMETP B BOJIBTMET]P, UCITONIb3YSI HHCTPYKITUH K
rmpudopaM U yueOHHK. PaboTy 0hopMHUTE B BHAC TaOIHITHI

Tb

Jatuuk ToKa,
amIepMeTp
JIBYXIIpEIEIb
HBIH,
HCTOYHUK
MUTaHHA,
KOMILJIEKT
MPOBOJIOB,
PEe3UCTOPHI,
KJIIOY
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g E BHOCSAT KOPPEKTHBBI u
s = JIOTIOJIHEHHST B CIIOCOO  CBOMX
z “E’ JIEeWCTBUI
g 3 Kommynukarusnblie: Paboraior
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é = paboure OTHOIIICHUS, YIaTCs
> 3¢ PEKTUBHO COTPYAHUYATH U
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M KOOTIEpAIHU
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s %, Mamemamuxa HanpspKEHHUE, MOJIb30BATHCS | BHOCAT KOPPEKTHBBI U | eJUHULAM
§. «E. g BOJIETMETPOM ZIONONHEHNS B crnoco0 CBOMX | U
= s 3 JIEUCTBUM A3MEPEHU
e A Kommynukatusnelie: Paborator | 58 CU
‘g B TPYIIIE, YCTAHABIMBAIOT Odopmne
= paboure OTHOIIEHUS, yIaTCs HUE
3¢ (HEeKTUBHO COTPYIHUYATH padoThI,
BBIBOJ

PaccMmoTpuTe yCcTpolcTBO KapMaHHOTO (hOHApUKA U

HAYEPTHUTE €0 JICKTPHUYCCKYIO CXEMY

§839 JaTtuuk

42 HaIpsDKEHUS,
BOJIBTMETP

CTp. IBYXIpeaemb

112- HBIH,

120 HCTOUHUK
MHUTaHUs,
KOMIIJIEKT
NIPOBOJIOB,
PpEe3UCTOPBI
,KITFOY
JemoncTpan

us
«HUccnenoBan
ne
3aBHCHMOCTH
CHJIBI TOKA B
NMPOBOIHHKE
oT
HANPSKEHUs
»: TaT4YuK
TOKa, JaTYUK
HaNpsDKEHMS,
pesuctop,
peocrar,
MCTOYHHUK
IUTaHMS,
KOMILIEKT
TIPOBOJIOB,
KJTFOU




. YejibHOe CONPOTHBJICHHE NPOBOTHUKA

MPUBEIICHHBIX B TA0JIUIIE

PeryasiTuBHbIe:
CaMocToATeNnbHO  (QOPMYITHPYIOT
MIO3HABATENbHYIO LI€JIb U CTPOST
JIEHCTBUS B COOTBETCTBHHU C HEU
KommynukatuBHble: PaGoraror
B IpyMIIe, yyaTcs
apryMeHTHPOBATh CBOIO TOUKY
3peHMusl, CIIOPUTH U OTCTauBaTh
CBOIO TIO3HIINIO HEBPAKIEOHBIM
JUTsI ONTIOHEHTOB 00pa3oM

O3HAKOMHUTHCS JIOMa C HHCTPYKIUSIMHE WITH MapKUPOBKOM

PIeKTporpruOOpoB. COCTaBUTH CPABHUTEILHYIO TAOHUITY U
pa3paboTaTh HHCTPVKIINK [TOJB30BAHUA STHX MPUOODOB

CooTHoIIeHHE MEXIY 3HaThb: 3aBHCHMOCTb | JINYHOCTHBIE: Hccnenyror | Pemenune | Buoeo: o §§43 | Harunk Toxka,
CONPOTHBIICHUEM MIPOBOJIHUKA, | 3JIEKTPUYECKOTO 3aBUCHUMOCTh  CHJIBI TOKa B | 3a7a4 HAa | - = -44 iiﬁ;ﬁ‘;{wm
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g % | pacyera CONPOTHBIICHUS 3aBUCUMOCTb OnpeJIeNIeHUsMH. Y CTAaHABIMBAIOT | COMPOTUB | m3MepeH | 2 'S | (1-4) pem’cmpm,
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| 2 E IUIOIIAIN MOMEPEYHOro | IUIaH W TMOCIeIOBATEIBHOCTD BIICHHS 2 o KOMILICKT
§ E( mamemamuxa CCUCHUS M  MaTepHaia | IeHCTBHUI JaMIIOYK ’GE 2 Eﬁgém
= 2 NPOBOJMHMKA,  BHMUCIATH | KommyHnukaTuBHbie: Paboraror u = & JlaTumK ToKa,
g = yIeNbHOE CONPOTHBICHUE | B IPYIIIE, YCTAHABINBAIOT 2 § peocrar,
= MIPOBOJHHUKA pabouue OTHOILICHUS, yIaTCs c:: < MCTOMHUK
m 3¢ PEKTHBHO COTPYAHUYATH = i TTTanis,
O KOMIIJIICKT
s = IPOBOJIOB
S g ,KITEOH.
£ O
YcraHoBIEHHE HA OTIBITE 3uarb: 3akoH Oma s | JIMYHOCTHBIE: 3HaroT u | 3aganust | Buoeo: §§45
3aBHCHMOCTH CHJIbI TOKA OT ydJacTKa Lenn BBITIOJTHSIOT npaBuia | Ha - 3aKOH -46
CONPOTHBJICHUS MPH YmMmeThb: yCTaHaBIMBATh | Oe30macHOCTH mpu  pabote ¢ | coorBercT | OMma st CcTp.
NMOCTOSIHHOM HATpPSI)KEHUH. 3aBUCHMOCTh CHJIBI TOKa B | HCTOYHHKAMH  DJICKTPUYECKOrO | BUS ydacTtka 127-
3akon Oma 17151 yyacTka HPOBOJTHHKE OT | ToKa. M3MepsoT aiekTpuyeckoe (33051 133
uenu. Pemenne 3amay CONPOTHUBIICHUS 3TOTO | CONPOTHBIICHHE VYup.
MPOBOJIHMKA, 3anuchiBath | Ilo3HABaTEIbLHbBIE: 30
mamemamuxda 3akoH  Oma B  BHAC | YCTaHABIUBAIOT HNPUYUHHO- (2-3)
(GopMyJIBI, pemiaTe 3a/Jauu | CIEACTBEHHBIE CBS3U. BhIpaxkaroT
Ha 3aKOH OMa, | CMBICTT CHUTYallUd pPa3IUYHBIMH
8 ) AHAJIM3UPOBATH PE3YJIBTAThI | CPEACTBAMH (PUCYHKH, CUMBOJIBI,
=Lt OITBITHBIX JaHHBIX, | CXEMBbI, 3HAKN)
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Pemienue 3agau.

Monayab
«IkoabH
bIil YPOK»

[enp

poccuiicko
1 HAyKH1

Pemenne
3a1a4

mamema
muka

3HaTL. OCHOBHBIE ITOHSITHUS

1 GOpMyIIBI

YMeTb: 4YEpPTUTH CXEMBI
3JIEKTPUUECKUX Lemnew,
paccunThIBaTh
JIEKTPUUECKOE

COIIPOTHUBJICHUE U, CHIY
TOKa, HAIIPSIPKCHUEC

JInuHocTHbIe:  BrpIUmcasior
CWIy TOKa, HampsbKeHUEe U
CONPOTHUBJICHUS YYaCTKa LIEMU
ITo3HaBaTebHbIE: IIpoBoasT
aHaJINu3 CII0co00B perieHus
3alayd  C TOYKH 3pEHUS HX
palMOHAIBHOCTH Hu
SKOHOMHYHOCTH
PerynasatuBubie: Brpigensior u

OCO3HAIOT TO, YTO YK€ YCBOCHO U
YTO €€ MOJIEKUT YCBOCHHIO,
OCO3HAIOT KaueCTBO U YpPOBCHb
YCBOEHUS

KommyHnukaTuBHble: BerynaroT
B JHAJIOT, C JOCTaTOYHOM
MOJHOTOM ¥ TOYHOCTBIO
BBIPAXKAIOT CBOU MBICIIH B
COOTOBETCTBHH C 3aJadaMH U
YCHOBI/IHMI/I KOMMYHI/IKEII_[I/II/I

Cocrasie
HHE
JIEKTPUY
€CKHX
Henemn
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°

Peocratsl. JladopaTopHas padora Ne6 « PerynupoBanue cuibl TOKAa peocTaTom» ,

8 « U3MepeHne cOMPOTHBJIEHNS MPOBOAHUKA NPHU MOMOIIM aMIepMeTpa |

BOJbTMETDA.»

IMpunumn neiicTBUA u
HA3HAYeHHe PeocTar.
ITonknrouenue peocrara B
LIEMTb., PETYITNPOBAHUE CHITBI
TOKa PEOCTaTOM U U3MEpEHHE
CONPOTHUBJICHUS MPOBOJIHHUKA
MIPH ITIOMOIIN aMITepMeTpa 1
BOJIBTMETpPA

mamemamuxa

3HATh: YTO TaKOE peocrar

Ymern: coOuparpb
HNEKTPHIECKYIO IIeTIb,
MOJTB30BATECS  PEOCTATOM

JUTSL PETyJIUPOBAHUS CHIIBI
TOKa B IIemH, paboTaTth B
rpymme, MIPEICTaBIATh
pe3ynbTaThl U3MEPEHHU B
BUJC TaOMMUI], W3MEPATh
COTIPOTHBIICHHUE

MPOBOJIHHAKA TIPH TIOMOIIN
aMIiepMeTpa U BOIbTMETpa

JIMuHOCTHBIE: HaoOmronaror
3aBHCHMOCTD CONPOTUBJICHUS
MPOBOTHUKA OT €ro  JUIHHEI,

TUIOMIA TIOTIEPEYHOTO CEUYCHHS
U OT poja BeuiecTBa. OOBSICHSIIOT
YCTPOMCTBO, MPUHLMI AEHUCTBUS
u Ha3Ha4YeHHE peocTaTos.
PerynupyroT cuiy Toka B LieNH ¢
MOMOIIBIO peocTara

IHo3HaBaTe/ibHbIE:

AHaIM3UpPyIOT YCIIOBUS u
TpeOOBaHUS  3aJa4d,  YMCHOT
BEIOMpATH 0000IIIeHHBIE
CTpaTernd  pemieHus  3aJadi.
Onpenenstor OCHOBHYIO u
BTOPOCTETICHHYIO WH(OPMAIHIO.
Brigenstor 00OOIIEHHBIH CMBICT

u  QopMaTbHYO CTPYKTYPY
3a1a4n

PeryasituBHble:
CaMocTOATENBHO  (OPMYTUPYIOT
MO3HABATENbHYI0 LIeJb U CTPOST
JIEUCTBHSA B COOTBETCTBHU C HEH
KoMmyHukaTuBHBIE:

HHTepecyroTcs 9y>XuM MHEHHEM
U BBICKA3BIBAIOT CBOE. Y MCIOT
CJIyIIATh W CIBIIATH IPYT APYyTa.
C 10CTaTOYHOM MOJHOTON U
TOYHOCTBIO BBIPAKAIOT CBOU
MBICJIH B COOTOBETCTBHUU C
3aJ]la4aMy U YCIOBUSMHU
KOMMYHUKAITHH

Odopmie
HUE
paboTHI,
BBIBOJT

Buoeo:

peocrtat

M3rOTOBJICHUE W3 KapTO(EITUHBI WK S0JI0Ka UCTOYHUKA TOKa ( B3STH JIF000E 3TO BEIIECTBO

M BOTKHYTHb B HET'O MCJHYIO U IIUHKOBYIO IINIACTUHKY. ITogcoe AMHUTE K STUM IIJJaCTHHKAM

1.5 B naMmouky.

Tb
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IlociienoBaTeIbHOE U napaJjajiejJbHo¢e

COC/IHHCHUS ITPOBOITHUKOB

ITocnexoBaTeIbHOE U
napaJsuieJibHOe coeJJUHeHHe
NMPOBOTHHUKOB.
ConpoTtusJjieHue
MOCJIeI0BATEIbLHO
COeIMHEHHbIX MPOBOIHUKOB,
CONMPOTHUBJIEHHE ABYX
MapauieTbHO COeTHHEHHBIX
NMPOBOTHUKOB, CHJIA TOKA U
HANPsI’KeHUs B LeNd Npu
MOCJIeI0BATEJIbHOM
COeUHEHUH MaPAJJIeIbHOM
coequHeHuN. Pemmenne 3agad.

mamemamuxka

3HaTh: 4TO TaKoe
MOCIIEA0BATENBHOE u
napanieabHoe COeIUHEHUE
IIPOBOJHHUKOB

Ymern: MIPUBOJIUTH
MpUMEPHI
MI0CJIE0BATENLHOTO u
MapajuIeaIbHOro
COIIPOTHUBIICHUS
IIPOBOJHHUKOB ,

pacCUnTBIBATL CHUITY TOKa,
HaIIps’KEHUC,

COIIPOTHUBIICHNE
IIPOBOJHHUKOB npu
I0CJIEJ0BAaTEILHOM u
napauieabHOM COeIMHEHUN
IIPOBOJHHUKOB

(dhopMamu peun

JIMYHOCTHBIE: CocraBisior
CXEMbl H C06I/IpaIOT nenm ¢
IOCJICA0BATCIIBHBIM COCAMHCHHUEM
s1eMeHTOB. COCTaBIISIIOT CXEMBI U
co6npa10T nenu € napaaijiCibHbIM
COCAMHCHHEM JJICMCHTOB

ITo3naBaTeabHBIC:
CaMOCTOSITEILHO CO3Jar0T
aNTOPUTMBL  JESATCIBHOCTU TIPU

pereHuy TPoOJIeM ITOMCKOBOTO
Xapakrepa

PeryasituBHble: Cnu4aroT CBOM
CHoco0 eHCTBUS ¢ ITAJOHOM
KommyHnukaTuBHble: BerynaroT
B IHAJIOT, Y4aCTBYIOT B
KOJIJICKTUBHOM OOCYKJICHHH,
ydaTcs BIaJeTh MOHOJOIHYECKON
Y JUAJOTHYECKOU PEUbIO

Cocrasie
HHE
JIEKTPUY
€CKHX
Henemn

ITo MapkupoBKe IEKTPUUECKOTO YalHHKA
(KUTIATHIIFHAKA) paccUnuTanTe padoTy

3JICKTPUYECKOr0 TOKA IPY HArPEBAHUHU 1 J1 .BOJIEI

§§48
-49
cTp.
135-
142

Jatuuk ToKa,
JATYHK
HaIpsHKEHUs,
amIepMeTp
IBYXIIpEehb
HBIH,
BOJITMETP
IBYXIIpEehb
HBIH,
PEe3UCTOPHI,
HMCTOYHUK
TUTaHUS,
KOMIUIEKT
MPOBOJIOB,
KJIFOY.
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Pemenne 3ana4 Ha 3akon OMa JIUIsl y4acTKa LelH, MOCJIe0BaTelIbHOEe H MapasljiebHoe

COCIMHCHHUE NTPOBOIHUKOB

CoenuHeHNE TIPOBOTHUKOB.
3akon OMa a1 ydacTKa LeMH.

Mmamemamurxa 00K, OMOIOTHS

3nare: BwBox ¢dopmyn
COEJIMHEHUI TTPOBOJIHUKOB,
CMeIlIaHHbIE
JIEKTPUYECKHE LIETH
Ymern: paccuuThIBaTh
CIJIy TOKa, HaIpsKEHHUE,
CONIPOTHUBIICHUE npu
napauieIbHOM u
[I0CJIEJ0BATEILHOM
COEIMHEHNH IPOBOIAHUKOB,
NpPUMEHATh  3HaHMI K
PELICHUIO 3aa4.

JInyHOCTHBIE: CocraBistor
CXEMBl M PACCUUTHIBAIOT LIEMH C
M0CJIE0BATENbHBIM u
napanieabHbIM COEIMHEHHEM
3JIEMEHTOB. JeMoHCTpUpyIOT
YMEHHME BBIYMCIATH CHIY TOKa,
HanpsDKEHUE U COIIPOTHUBIICHUE HA
OTJIENBbHBIX Y4YacTKax IeNu cC
MOCIIEA0BATENbHBIM u
napanieabHbIM COEIMHEHHEM
IIPOBOJHHUKOB

Ilo3HaBaTesbHbIe:  Bblaensror
00001IIeHHBII CMBICT "
(bopManbHYIO CTPYKTYPY 3adadi.
BbIACnAI0T 00BEKTHl U MPOIIECCHI
C TOYKH 3pEHUs LIEJIOr0 U YacTel.
Bribuparot HauboIee
3¢ (heKkTUBHBIE CTIOCOOBI PEIIeHHS

3ajad. Oco3HaHHO u
MPOU3BOJIBHO  CTPOSIT  peUeBbIe
BBICKA3bIBaHUS B MHCHMEHHOU
dopme

PeryasTuBHbie: Buocst
KOPPEKTUBBl W JIOTIOJHEHUS B
cnoco® CBOMX JICHCTBHIA.
Oco3HarOT Ka4yecTBO U YPOBEHb
YCBOCHUHI. OrneHuBaroT

JOCTUTHYTHIN pe3yabTaT
KommynukarusHnbie: Paboraior
B TPYIIIE, YyCTAHABIMBAIOT
pabouue OTHOLIEHHUS, ydaTcs

3¢ PEKTUBHO COTPYAHUYATH U
CIocoOCTBOBATH MPOTyKTHBHOMN
koonepauy. ONUCHIBAIOT
COJIepKaHUE COBEPILIAEMBIX
JIEHCTBHI

dusnueck
it
JHUKTAHT
Ne 4,
pelieHue
3aJa4 Ha
CMeEIIaHH
oe
COCJIMHECH
e
TIPOBOTHA
KOB

Biusinue 01yKIar0IIEro ToKa Ha KOPPO3UI0 MeTaljia
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PaGora u MOLIHOCTH
IEKTPUYECKOT0 TOKA

PaGoTa 31eKTpUUecKoro Toka.
dopmyna st pacueta paboThI
Toka. EquHuIe paboThl TOKA.
MOIHOCTD 3JIeKTPUIECKOTO
ToKa. PopMyia [y1s pacyera
MOIITHOCTH AJIEKTPUUECKOTO
TOKa. EMMHMITEI MOIITHOCTH.
AHnanu3 Tabnuibl 9 yueOHUKa,
puOOp AJIsL OTIPEICICHUS
MOIITHOCTH TOKa. Pemienne
3ajaq

mamemamuxa

3HATB: CMBICIT BETMYUHBI
paboTa  3JIEKTPHYECKOTO
TOKa M CMBICII BEIMYUHEI
MOIIIHOCTD JIEKTPUYECKOTO
TOKa
Ymersn:
paboty m
AIIEKTPUIECKOTO TOKa,
BBIPAKATh eAUHUILY
MOIIHOCTH Yepe3 €ANHHIIBI
HAINpsHKEHUS U CHITBI TOKA

paccUHUTHIBAThH
MOIIIHOCTE

JInuHocTHbIe: 3MepsioT padoty
U MOIIHOCTh  DJIEKTPHUYECKOTO
ToKa. OOBSACHSIOT YCTPOMCTBO U
TIPUHIINT TEHCTBUS BATTMETPOB H
CYETYMKOB 3JIEKTPOIHEPTUU

ITo3HaBaTeabHBIE:
OcCyIecTBISIOT TTOHMCK u
BBIJICTICHHC HEOOXOJMMOi
UH(POPMAITUH. Brigensitor
KOJIMYECTBEHHBIE
XapaKTEPUCTHKH 00BEKTOB,
3aJJaHHbIC CIIOBaMH.
AHanm3UpyrOT OOBEKT, BBIIEISSI
CyIIIECTBEHHBIE "
HECYIICCTBCHHBIC ITPU3HAKU
PeryasiTuBHbIE:

CaMocCTOATENbHO  (POPMYITHPYIOT
MMO3HABATENBFHYIO IIeNTb U CTPOST
JICUCTBHS B COOTBETCTBHU C HEH
KoMmyHukaTuBHBIE: YMEIOT
(WM pa3BHBAIOT CIIOCOOHOCTH) C
MTOMOIIIBIO BOITPOCOB JTOOBIBAThH
HEJI0CTAOIIYI0 HH(POPMAIIHIO.
OOMEHHMBAIOTCS 3HAHUSMHU MEXKTY
YJICHAMU TPYIIIBI JJIs1 IPUHATHS
3¢ (HEKTUBHBIX COBMECTHBIX
peneHunit

CamocTost
TelbHas
pabora Ha
pacder
Lemnei

Buoeo:
H3MEPEH
e
MOIIIHOC
™
JIAMITOYK
u

HccienoBanne paboThI Cepiiiia YesioBeKa

§§50
-52
CTp.
143-
149
Yp.
34
(2-3)
Yp.
35
(3-4)

Jatuuk ToKa,
JATYHK
HaIpsHKEHUs,
amIepMeTp
IBYXIIpEehb
HBIH,
BOJITMETP
IBYXIIpEehb
HBIH,
JIaMIT0YKa,
HMCTOYHUK
TUTaHUS,
KOMIUIEKT
MPOBOJIOB,
KITFOY
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07

JlaGopatopnas paGora
«W3MepeHne MOIITHOCTH 1 PA0OTHI TOKA B

SJICKTDUYECCKON JIAMIIE)

JlaboparopHnas pabota
«3MepeHune MOITHOCTH U
pabOThI TOKA B AIEKTPUICCKOMH
JamIe»

mamemamuxa

3HaTh: Kak MCIOJIb30BaTh
¢usnueckue MmpuOOPHI LI
U3MEpPEHUs MOIIHOCTH
paboTHI TOKa B
JIEKTPUYECKOH J1amIe
YMmern: Bbpaxarb paboty
TOKa

B Bt 4, kBt 4, usmepars
MOIITHOCTh ¥ paboTy TOKa B
JaMmIie, UCTIONB3YSI
amIepMerp, BOJITMETD,
4ackl, paboTaTh B rpyIIe

JInuHocTHbIe: 3MepsioT padoty
U MOIIHOCTh  DJIEKTPHUYECKOTO
ToKa. OOBSACHSIOT YCTPOMCTBO U
MIPUHIINT TEHCTBUS BATTMETPOB H
CYETYMKOB 3JIEKTPOIHEPTUU

ITo3HaBaTeabHBIE:
OcCyIecTBISIOT TTOHMCK u
BBIJICTICHHC HEOOXOJMMOi
UH(POPMAITUH. Brigensitor
KOJIMYECTBEHHBIE
XapaKTEPUCTHKH 00BEKTOB,
3aJJaHHbIC CIIOBaMH.
AHanm3UpyrOT OOBEKT, BBIIEISSI
CyIIIECTBEHHBIE "
HECYIICCTBCHHBIC ITPU3HAKU
PeryisiTuBHbBIE:

CaMocCTOATENbHO  (POPMYITHPYIOT
MMO3HABATENBFHYIO IIeNTb U CTPOST
JICUCTBHSA B COOTBETCTBHU C HEH
KoMmyHukaTuBHBIE: YMEIOT
(WM pa3BHBAIOT CIIOCOOHOCTH) C
MTOMOIIIBIO BOITPOCOB JTOOBIBAThH
HEJI0CTAOIIYI0 HH(POPMAIIHIO.
OOMEHHMBAIOTCS 3HAHUSMHU MEXKTY
YJICHAMU TPYIIIBI JJIs1 IPUHATHS
3¢ (HEKTUBHBIX COBMECTHBIX
peneHunit

Odopmie
HUE
paboTHI,
BBIBOJT

N3yuenue npuHIAA PaOOTHI SIEKTPUICCKON 3KUTATKH

Tb

Jatuuk ToKa,
JATYHK
HaIpsHKEHUs,
amIepMeTp
IBYXIIpEehb
HBIH,
BOJITMETP
IBYXIIpEehb
HBIH,
JIaMIT0YKa,
HMCTOYHUK
TUTaHUS,
KOMIUIEKT
MPOBOJIOB,
KITFOY




YIPaBIISATH TOBEJCHUEM MapTHEpa
- yOexx1aTh ero, KOHTPOJIMPOBATb,
KOPPEKTHPOBAaTh M OI[EHUBATH €T0
JIEUCTBUSL.

dopmyna I pacdeTa 3HaTh: dhopmymupoBKy | JIMYHOCTHBIE: O6pscustor | Pemenue
= KOJIMYECTBA TEIUIOTHI, 3akoHa Jxoyns - Jlenma SIBIICHUE HarpeBaHus | 3a7ad Ha
Z BBIIEIISIONIETOCS B IPOBOJAHUKE | YMeETh! OOBSICHATH | IPOBOAHUKOB JNEKTPUYECKUM | HarpeBaH
§ IIPY IPOTEKAHUH 110 HEMY HarpeBaHue NMPOBOAHMUKOB C | TOKOM Ha OCHOBE 3HAaHHH O | ue
= 3NEKTPUIECKOT0 TOKA. 3aKOH TOKOM c MO3UIVH | CTPOSHUM BELIECTBA MIPOBOJIHU
g 8 Jlxoyns — Jlenua. Penrenne MoJiekyisipHoro ctpoenust | [lo3HaBaTenabHble:  BpiOupatoT | KoB
= 5| samau BEIIECTBA, pPACCUMUTHIBATH | BUA  rpadUuecKod  MOJEINH, | JIEKTPUY
: '_T' O3HaKOMUTP y4aIIUXCS C KOJIMYECTBO TEIUIOTHI, | alleKBaTHOU BBIJIETIEHHBIM | €CKUM
ol ol € = Z| 3aKOHOM Jxoyns — Jlenua, BBIIETISIEMOE NPOBOAHMKOM | CMBICIOBBIM eauHUIaM. CTposAT | TOKOM
§, 8 z g 2| MOKa3aTh yHUBEPCAIBHOCTD € TOKOM IO 3aKOHY J/I)KOYJIsl | JIOTHYECKHE LIEMN PacCyKICHUI
N N F € & 3akoHa COXpaHCHHS I — Jlenna PeryasiTuBHbIC:
g :( MIpeBpalleHNs SHEPTUH CaMoCTOATENFHO  (POPMYTUPYIOT
= gl mamemamuxa MTO3HABATEIbHYIO LENb U CTPOST
= & JIEHCTBUSI B COOTBETCTBHHU C HEH
E KomMmyHnukaTuBHbIe: YMeOT
2 (WK pa3BUBAIOT CIIOCOOHOCTH )
= Opath Ha ce0sl HHUITMATHBY B
e OpraHu3alyi COBMECTHOTO
JICHCTBUS
3HaTh: npumepsl | JInunoctubie:  M3mepstor  u | @poHTaNb
Pa3nnynble BUABI 1amIl, MIPAKTHYECKOTO CPAaBHMBAIOT CHIy TOKa B IENH, | HBII
HCIIOJIb3yEeMbIE B OCBEIICHUH. WCITIOJIb30BaHMs TETIOBOTO | padoTy u MOIIIHOCTh | OMPOC
v o Y eTpoHcTBO HamIbl JICHCTBHS DJIEKTPUYECKOrO | JIEKTPUYECKOIO TOKa B JlaMmIle
£ 2 | nakaimeanus. Temosoe TOKa HaKaJIUBaHUs u B
§ i 5| ASHCTBHE TOKa. OnekTpuyeckue | YMerb: pasiiarh 10 sHEeprocOeperaronen JamIe.
= § g HArpeBaTe/IbHBIC IPHOOPBI. MPUHLIUITY JIeHCTBHS HosﬂaBaTeanHme: Brigenstor
s = IlprauHbl eperpy3ku B LEMH U | JIAMIIbI, HCIOJIBb3YeMBbIC Ul | 000OMICHHBIH CMBICTT u
2 & & KOpOTKOro 3aMbIKaHH. OCBEILIEHUS, (bopManbHYIO CTPYKTYpPY 3adau.
| o M é 5 IIpenoxpanutrenn. NIPELOXPAHUTEIIN B | BeiOupator, comocTaBisiloT U
| o| Ea 2 COBpPEMEHHBIX MPUOOpax 000CHOBBIBAIOT CIIOCO0BI
Q3| = 5 = BbIsACHUTH NPUYHHBI Mamemamuxa, mexnuxa perieHns 33JIa4H.
2 E £ meperpysKu CETH U KOPOTKOTO PeryasiTuBHbIe: Buocsat
3 2 I 3aMbIKaHHs1, OOBSICHUTH KOPPEKTUBbI W JIOTIOJHEHHUS B
E & E y4YamuMcs Ha3HaueHHe croco0 CBOMX ACUCTBHI B Cllydyae
= g z npeaoiipaﬂmeneﬁ, H3Yy4UTh pacxoKJIeHUs dTajloHa u
; & | YCTPOHCTBO JIaMIIbl peabHOTO JIEHCTBHSL.
I‘:‘ § | HaKaJIMBaHUA. KoMmyHnnkaTuBHbIE: VYyarcs

Munu —noknaael: Ceeua SI010ukoBa, tamna HakanuBanus A .H. Jlogsiruna, msamna DaucoHa
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IloBTOpeHne TeMbl «DNeKTpUUYecKHe siBJIeHU» Pemenue 3aaay.

IToBTOpEHKE OCHOBHBIX
BOIPOCOB I10 U3YYCHHOH TeMe,
(hopMyITBL, peleHne 3a1a4.

3aKpenuTh 3HAHHUS YIaIHUXCs O
paboTe ¥ MOIITHOCTH
ANEKTPHUYECKOTO TOKA, O
TEIUTOBOM JICHCTBUHU TOKA U
chopMHpOBaTh HABBIKK pacyeTa
KOJIMYECTBA TETIOTHI
BBIJICTISIEMOTO B PA3JIHYHBIX
y4acTKax 371, Henu

mamemamuxa

3HaTh: OCHOBHBLIEC IOHATHS
1 GOpMyIIBI

YMmeTh: HCIIOJIB30BAaTh
MOJTlydeHHbIE 3HAHUS TIpU
pelieHny 3a1a4

JImyHocTHble:  PaGotator  C
"kapToi 3HaHMK", IOOABISIOT
MOACHEHUS M KOMMEHTapuu K
HUHIUBUIYaJIbHOMY
o0pa3zoBaTeIbHOMY
Pabotator Ha TpeHaxepe
(MHTepaKTHBHbIE  IPOBEPOYHBIE
tecthl). IIpoBepsitOT  ypOBEHb
YCBOEHHS M Ka4eCTBO 3HAHWUHU IO
TeMe, YCTpaHsAIoT "Oenple maTHa"
Ilo3naBaTesbHBIC:
CTpyKTYpUpPYIOT 3HAHUSL.
Bribuparot OCHOBaHUS u
KpUTEPHUU UIs CpaBHEHUS,
cepualu, KJ1accupuKaIuu
00bekTOB. COCTaBISIIOT 1IeTI0e W3
qacTei, CaMOCTOSATEIBLHO
JOCTpauBasi, BOCITOJTHSIS
HEIOCTAaIOMINE KOMIIOHEHTHI.
BelpakatoT  CMBICT ~ CHTYallUH
Pa3IMYHBIMU CPEICTBAM
PeryasiTuBHbIe: Oco3zHaroT
Ka4ueCTBO U YPOBCHb YCBOCHUA
KoMmyHukaTuBHBIE:
OOMEHUBAIOTCSI 3HAHUSIMHU MEXKTY
YWICHAMU I'PpYHIIbLI JJId NPUHATUSA
3¢ (hEeKTUBHBIX COBMECTHBIX
pewenuii. PazBuBaroT
CIOCOOHOCTH C TIOMOIIIBIO
BOIIPOCOB JOOBIBAThH
MH(POPMALUIO, JEMOHCTPUPYIOT
CITOCOOHOCTh K DMIIATHH,
CTpeMIICHHE YCTaHABIMBATh
OTHOIICHHS] B3aUMOIIOHUMAaHUsI

MapIpyTy.

dusnueck
it
JHUKTAHT
Ne 5,
CaMOCTOs
TEIIbHOE
perieHne
3a/1a4 Ipu
KOHCYJIBT
HAPOBaHUHU
YAUTENS

dusuka B mureparype (IIPOEKT)

IToBT
OpHUT

§§25
-56




ucmopus

TOKa C HalpaBJICHUEM TOKa
B TPOBOJHUKE, TMPUBOIUTH
TIPUMEPHI MarHUTHBIX
SIBIICHHU I

KoMmyHnnkaTuBHbIe:
Hcnonb3yroT ajieKBaTHBIE
SI3BIKOBBIE CPEICTBA IS
0TOOpaKeHNsI CBOUX UYBCTB,
MBICIIEH 1 OOy KISHUH

Biusaue MarauTHO

BOZbI

3HaTh: ocHOBHBIE TOHATHS | JIMuHocTHBIe: JlemoncTpupyior | KUM I
1 (OPMYJIBI yMEHHE peliath 3amaun 1mo teme | KoHTponb
KonTtponbHas pabora 1o TeMaM: | YMeThb: IPUMCHITH 3HAHUS | "DJIEKTPUISCKHUE SIBIICHUS" Hast g
Pa6oTa 1 MOLIHOCTD K peIIeHHIO 3a1ad Ilo3naBaTeanHble:  BriOuparoT | pabora Ne qE; E
TEKTPHIECKOTO TOKaY, «3aKOH Haubonee 3¢ ekTuBHbIC CiocoObl | 4 cTp. 63- = %’
N _ pemennst 3amad. Oco3nanHo u | 70 (5 5 s =
2 & xoynsa — Jlenna», 3akon Oma n g > g
- 52 MPOM3BONLHO  CTPOAT  PEYEBBIC | BAPHAHTO é 2 &
52~ BBICKA3bIBaHUsI B THCBMEHHOM | B) Q= E
€ g 2 dopme S 5 g KP
28 :‘ S g PerynsituBHble:  Boyremsior  u o £ 3
Q = g = § OCO3HAIOT TO, YTO y>K€ YCBOCHO H 25 E
2 & 5 Mdmendmuka YTO €IIe MOJJICKUT YCBOCHHIO =
= o 8 s ) S 2
ge g OCO3HAIOT KAuyeCTBO M YPOBEHb Mo 2
z e % YCBOEHHS E* % E
§ KoMMmyHnkaTuBHbIE: 9 ,; .
OnMCHIBAIOT COZIEP/KAHUE il -
COBEPILIAEMBIX TEUCTBUN C LUENbIO = § E
OpPHEHTHPOBKH MPEAMETHO- c:)[ g 9
NPAKTHYCCKON MITH HHOM L % §
JeATeTbHOCTH SE ¢
I'aaBa 3. DyieKTpoMarHuTHbIE ABJIeHUS (6 4)
MarHuTHoe mnoJie. 3HaTbh: CMBICT TIOHATHSA | JIMYHOCTHBIE: Uccnenyror | Pabora Buoeo: - §§57
YcTaHOBNIEHUE CBS3H MEXIYy | MarHUTHOTO OISt U | ACWCTBHE DJIEKTPUYECKOTO TOKa | HaJ OTIBIT g -59
AIIEKTPUIECKUM TOKOM U MOHUMAaTh , 4YTO TaKoe | Ha MAaTHUTHYIO CTPENKY ommnOkam | Opcrema | ,2 CTp.
MarguTHeIM nojieM. OneIT MarHUTHBIE JIMHUH u | Ilo3HaBaTeabHBIe: BLIIEISoT U | U g 165-
g Opctena. MaruuTHoe nose KakKUMH  OCOOCHHOCTSIMH | (DOPMYIHPYIOT npobieMy. | KOHTPOJIb § 173
= npsiMoro Toka. MarHuTHbIe | OHHU 00JaJa0T Crposr JIOTUYECKHE HEeNH | HbIX -
2 JUHHUYM MATHUTHOIO MOJIS YMerb: BbIisIBASATE CBSI3b | pacCyXJIeHHM.  YCTaHABIMBAIOT | 3aJaHUM c%
ol 9 = CdhopmupoBats y yqanmxcst MEXKIY JJIEKTPUYECKUM | IIPUYMHHO-CIICICTBCHHBIE CBA3U =
g <! g HAYYHBIC IPEICTABJICHUS O TOKOM ¥  MarHUTHbIM | PeryiasiTuBHbIE: >
| E MarHMTHOM ITOJIC M YCTAHOBUT | TIOJIEM, OOBSCHATh CBs3b | CaMOCTOATENBHO (QOPMYIHPYIOT ,:
E CBsA3b MECKAY SJICKTPUICCKUM HaIlpaBJICHUA MAarfiuTHBIX | IIO3HABATCJIbHYIO LCJIb WU CTPOAT
§ TOKOM M MarHUTHBIM TIOJIEM JUHUA MAarHUTHOTO TIOJIS | JACWCTBUS B COOTBETCTBHUU C HEU
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IIpuMeHeHue ieKTPpoMarHuToB. JlaGopaTtopuast padora Ne 8

«CﬁopKa 3JEKTPOMATrHUTA U HCNIBITAHUE €10 JIel CTBH S

MarHuTHoe noJie KaTylIKH
¢ TokoM. Crioco0b1
HU3MeHEeHHUs] MATHUTHOI 0
AeHCTBUA KATYLIKH C
TOKOM. JJIEKTPOMATHHUTHI H
HUX NpuMeHeHMe. VcnipiTanune
JEHCTBUS SIIEKTPOMarHuTa
O3HaKOMUTBH y4alTUXCs C
YCTPOMCTBOM
3JIEKTPOMArHUTOB U UX
IPUMEHEHUEM.
mamemamuxa

3HaTh:  YCTPOHCTBO |
MPUMEHCHUE
3JIEKTPOMAarHUTOB

YMerThb: Ha3bIBATh CHOCOOBI
YCHJICHUS MAarHUTHOTO
NEHCTBUS ~ KaTymIKhd  C
TOKOM, [IPUBOUTH
MPUMEPBI  MCIIOJIb30BAHUS
AJNIEKTPOMArHUTOB B OBITY U
TEXHHKE.

JIn4HOCTHBIE: HabGmrogaror
MarHuTHOE JACUCTBHE KATYIIKU C
TOKOM. H3roraBnuBaioT
3JIEKTPOMArHUT, UCBITHIBAIOT €T0
JICHCTBHUS, HUCCIEAYIOT
3aBUCUMOCTD CBOMCTB

OJICKTpOMAarHuTra OT CHJIbI TOKa M
HaJIM4uA CEpACUYHUKA

Ilo3naBaTeabHble: BRITOTHSIIOT
onepanuu co 3HaKaMH n
CUMBOJIAMH. YMEIOT 3aMCHATH
TEPMUHBI ONPEACICHUSAMH.

Bhinenstor 00BEKTHl U MPOLIECCHI
C TOYKHM 3pPEHUS LEJIOTO U YacTel
PeryasiTuBHbIe:
CaMocCTOATENEHO  POPMYITUPYIOT
MO3HABATENbHYIO L€Jb U CTPOST
JIEHCTBUS B COOTBETCTBHHU C HEU
KommyHnukaTupHble:
YcranaBnuBarT paboune
OTHOIICHUS, y4arcs 3 (EeKTUBHO
COTPYJIHHUYATH U CITIOCOOCTBOBATh
IPOJIYKTUBHOM KOOIlepaluu

Odopmie
HUE
paboTHI,
BBIBOJI

Buoeo:

B3aHUMOJ]
eiicTBue
KaTylIeK
C TOKOM

Kak, mpuiieTeB Ha JpYyryIo TUIAHETY, OTPENIEIUTh C TIOMOIIIBIO
IYBCTBUTEIBHOTO TaJIbBAHOMETPA U MOTKA MIPOBOJIOKH, €CTh JIH Y

DTOH IJIaHEeTHl MATHUTHOE

Tb

JemoncTpan
us
«H3mepenne
moJist
MOCTOSIHHOTO
MATHHUTA»:
aTYHK
MarHUTHOTO
OIS,
THOCTOSHHEIN
MarHuT
TOJI0OCOBOM
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IlocTosiIHHBbIE MATHUTHI.

MaruurtHoe moJie 3eMJu

ITocTosiHHBbIE MATHUTHI.

B3anmoneiicTBHe MArHUTOB.

O3HaKOMUTH YYaIUXCS CO
CBOMCTBAMHM MOCTOSIHHBIX
MAarHHUTOB M TOOUTHCS
MIOHUMaHUS PeajabHOro 1
00BEKTHBHOI'O
CYIIIECTBOBAHUS MarHUTHOTO
II0JIST, TIOSICHUTD
MIPOUCXOXKICHHE Mar, MOJIs
3emnu

OO0OBscHEeHNE IPUIHH
OpI/IeHTaL[I/II/I JKCJIC3HBIX
OIINJIOK B MArHUTHOM II0JIC.
MarauTtHoe 10JIe 3eMITH.
Pemenme 3amaa

Mamemamuxa, acmporomus,
2eonoaus, 2eoepagus

3HaTh: O POJIM MarHUTHOTO
MoJis B BO3HUKHOBEHUH W
Pa3BUTHH KU3HHU Ha 3eMIIe

YmMerth: OOBSACHSTH
BO3HHKHOBEHHE

MarHUTHBIX Oypsb,
HaMarHM4MBaHHE JKeje3a,
MOJTy4aTh KapTUHBI
MarHUTHOTO [OJIA
II0JI0COBOTO u

JyTOOOpa3HOTO MAarHUTOB,
OMHUCBHIBATh  OMBITHl  TIO
HaMarHMYMBaHHIO BEIECTB

JInyHocTHbIe: M3y4atoT sBieHUs

HaMarHAYVBaHUS BEIIIECTBA.
Habmomatot CTPYKTYPY
MarHMTHOTO TIOJIA TTOCTOSHHBIX
MarHMTOB. OO0HapyKUBAIOT
MarHuTHOE ToJie 3eMITH
IHo3HaBaTe/ibHBIE:
OcCyIecTBISIIOT TIOUCK u
BBIJICTICHHC HEOOXOJMMOi
nHpopMaruu.  BeigBuraror U
00OCHOBBIBAIOT TUIOTE3HI,
MpeAJIararoT CIIOoCOOBI ux
MIPOBEPKHU

PeryasituBHble: CocTaBisior
IaH ®  TOCJIeJ0BaTENLHOCTD
JIeVCTBUN

KommyHnukaTuBHble: PazBuBaroT
YMEHHUE HHTETPUPOBATHCS B
IPYIILy CBEPCTHUKOB U CTPOUTH
MPOAYKTHBHOE B3aUMOJCHCTBHE
CO CBEPCTHHKAMH H B3POCIBIMU

®poHTaIb
HBIN
oTIpoC

Mcrosb3ys TONOTHUTEIBHYIO JTIUTEPATYPY H PECYPCHI
MHTEpHETA IMOATOTOBUTh HHTEPECHYIO 3aMETKY O

MOCTOAHHOM MArHuTe

§§60
-61
cTp.
173-
180

JemoncTpan
us
«H3mepenne
moJist
MOCTOSIHHOTO
MATHHUTA»:
aTYHK
MarHUTHOTO
OIS,
THOCTOSHHEIN
MarHuT
TOJI0OCOBOM
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JeiicTBMe MATHUTHOTIO MOJIsl HA IPOBOJAHUK C TOKOM.

3J1€RTI)OIIBI/IF3T€JIL IMOCTOSTHHOI'0 TOKA

JlelicTBHe MAaTrHUTHOIO TOJIsI
Ha MPOBOJHMK € TOKOM.
YceTpoiicTBO U NPUHIIUT
JeHcTBUA

JIEKTPOABUT ATEJISI
IOCTOSTHHOI'0 TOKA
O3HaKOMUTH YHaITUXCS C
JIEHCTBUEM MArHUTHOTO IIOJIS
Ha IIPOBOJHUK C TOKOM, C
TIPOSIBIICHHEM JTEHCTBUS CHIIBI
Awmmepa, 00BSICHUTH
y4amumMest yCTpOHUCTBO U
MPUHLUI IEUCTBUS
AIIEKTPOIBUTATEIS
IIOCTOAHHOT'O TOKa

ucmopusi

3HaTh: Kak OIMCBIBATHL H

OOBSICHATH JelicTBHe
MarHMTHOTO  TIONIST  HA
MPOBOJHUK C TOKOM, 3HATh
YCTPOMCTBO
AIIEKTPOABUTATEIS

Ymern: OOBSICHSITD
TIPUHIIATT JecTBUs
AIIEKTPOABUTATEIIS u
obmacTi ero MpUMCHCHUS,
MIEPEYUCIIATH
MPEeUMYIIeCTBa
3NEKTPOJABUTATENEH o

CpPaBHECHHUIO C TEIUIOBBIMU
JABUT'aTCIISIMHU.

Jluunoctubie: OOHApPYKHUBAIOT
JIEHCTBUE MArHUTHOTO TIOJISA Ha
MPOBOJHUK C TOKOM. HM3ywaror
MPUHLIAI NEUCTBUS
anekrponBurarens. CoOuparoT u

WCTIBITHIBAIOT MOJEIb
NIEKTPUIECKOTO JBUraTesst
MTOCTOSTHHOT'O TOKa
Ilo3HaBaTe/IbHBIC:
AHanm3UpyrOT OOBEKT, BBIIEISL
CYLIECTBEHHbIE u
HECYIIECTBEHHbIE MIPU3HAKH.
BelpakatoT  CMBICT ~ CHUTYallUH
PasInYHBIMU cpeacTBaMH
(PUCYHKH,  CHUMBOJBI,  CXEMBI,
3HAaKN)

PeryasituBHble: OnpenensaroT
M0CJIE0BATENEHOCTD

IIPOMEKYTOUHBIX LEJIEH C Y4ETOM
KOHEYHOT'O pe3ysbTara
KommynukaruBusble: Paboraror
B IpyIIIe. Y4yarcs
APryMCHTHUPOBATH CBOIO TOYKY
3peHHs1, CIIOPUTH U OTCTAaUBATh
CBOIO TTO3UIIMIO HEBPaKICOHBIM
JUTSL OTITIOHEHTOB 00pa3oM,
CIIyIIaTh U CIBIIIATH

Pemenne
3a/1a4 Ha
COOTBETCT
BHE

WsrorosbTe QJICKTPOMArHuT U3 HSOHI/IpOBaHHOﬁ IIPOBOJIOKHU, TBO3AA U
TaJIbBAHNMYCCKOT'O 3JIEMCHTA U OIIPCACIUTE €ro NIOAbCMHYIO CUITY.

§62
CTp.
180-
184

JemoncTpan
us
«H3mepenne
MAarHMTHOIO
NOJIs1 BOKPYT
NPOBOJHUKA
¢ TOKOM:
AaTyunK
MarHUTHoro
nons, Asa
lwTaTMBa,
KOMNNEKT
nposoAos,
MUCTOYHUK
TOKa, K/Itou.




YmMmern: cobupats | JInuHoCTHBIE: Mzyuarot | @usnueck
= JlaGoparophast pabota DIIEKTPUYECKUN JBUraTedb | yCTPOMCTBO M NPHHUOUI 3. | Uil
5]
= « M3yueHne 37eKTpUUECKOro | MOCTOSIHHOTO  TOKa  (HA | JBUraTess. OOBSICHAIOT | IUKTaHT
5 . JBUraTess IOCTOSIHHOTO TOKA | MOZEIH), OIpeNeIIATh | yCTPOMCTBO, MpUHIMI AeHCTBUS | Ne 6
g ( Ha mozmenn)». 3yunTs Ha OCHOBHBIC JeTald | ¥ IpUMEHEHNE. Odopmie
° 3 MO/JIENN 3JEKTPOJABUTATEb anekTpudeckoro asuratens | [lozHaBaTeabHbIE: HHE
g = IMOCTOSIHHOI'O TOKa, ¥ IMOCTOSIHHOT'O TOKa, | AHATM3UPYIOT OOBEKTHI, BBIIEISIS | pabOTHI,
§ 5 MIOBTOPUTH OCHOBHBIE 3aKOHBI | paboTaTh B IpyImIie CylLIeCTBEHHBIE U | BBIBOJ .
= = 1 QOPMYITBI IO U3YYEHHON HECYILECTBEHHBIE MPU3HAKH. =
S8 g g TeMe. CrposT JIOTHYECKHE LEeNH §
S 29 TloBTOpEHUE TEMBI paccyxJIeHui 3
S = 9NEKTPOMAarHUTHBIE SIBIICHHUS. PeryasiTuBHbIe: CraBst QM&
=S yuebHYI0 3a1ady Ha OCHOBE =
N
g = COOTHECEHHs]  WM3BECTHOTO | =
>
2 = Mamemamuxa HEM3BECTHOT'O z
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v S KommyHnukaTuBHbie: Yyarcs 5
v o= [&]
°\ apryMEHTHPOBATh CBOIO TOUKY 2
Sl
E 3peHHs1, CIIOPUTH U OTCTAaUBATh 2
= CBOIO MO3HIIUIO HEBPAKICOHBIM =
S
JUTSI ONTIOHEHTOB 00pa3oM =
TectoBass | 3HaTh: ocHOBHbIE NOHATHA | JImuHocTHBIe: JlemoHcTpupytoT | KUM I Usroros
S pabora 1 GOpMyITBI YMEHHE peliaTh 3ajJa4d Mo Tteme | TecroBas | UTh
N = 110 TEME YMeThb: IpUMEHATH 3HAHUS | "DJIEKTpOMarHUTHBIE SIBICHUS" pabora uHpOpM
A Q o
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S 2 24 = HBIE pemenust 3amad. Oco3HAaHHO U Oporrtop
g3 = 2 SIBIICHUS NPOM3BOJBHO CTPOSIT  PEUEBbIE Y «
= E = g BBICKA3bIBAHUSA B  ITMCHBMEHHOM Marsurt
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Lo S = z = mamema dopme HOE
S| 8| 5 E 2 = muKa PeryasTuBHbIe: Ocosnaror oJIe
g S g = Ka4ecTBO M YPOBEHb YCBOCHHSL. TUTaHET
g 2 3 2
S 3 E s 5 O11eHnBaOT JIOCTUTHYTHIN Comnueu
< v
C £ Q= s pe3yabTaT HOIM
5 g5 «
5 g ; % KoMmyHnnkaTuBHbBIE: CHCTEMBI
N a3 = [IpunepxuBaroTcss MOpaIbHO- » (
M = é = 1)
g = ez THYECKHUX U TICHXOJIOTUYECKUX IpYIIIOB
[P 9
g g Lé 2 MPUHLMIIOB OOLICHHUS U oM
2z 2 =2 COTPYAHUYECTBA MIPOEKT)

I'naBa 4. CBeToBble siBjienus (8 4)
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Hcrounuxku cBera. PactipocTpanenue cBera.
OTtpakeHnue cBeTa. 3aKOHBI OTPAsKEHUS CBETA

Monyab «lIKoJbHBIH YPOK»
Henp kocMoHaBTUKH. ["arapunckuil ypok «Kocmoc - 3T0 MbD»

HcToyHuk cBera.
EcrecTBeHHbBIE M
HCKYCCTBEHHbIE
HCTOYHUKH TOKA.
To4euyHblid HCTOYHUK
cBeTa M CBETOBOI JyY.
[IpsamonuneitHoe
pacnpocTpaHeHHe
CBeTa. 3aKOH
NPAMOJIMHEHNHOT O
pactpocTpaHeHHS
csera. OOpazoBanue
TEHU U MOy TeHU.
CosiHe4HOe U JIYHHOE
3aTMenue. SIBjaenus ,
Ha0JII01aeMble TIpU
MaJeHAN JTy4a Ha
TPaHUIy ABYX CPE.
OTtpazkenue cBera.
3akoH oTpakeHus
ceTa. O0paTumMocTh
CBETOBBIX JIy4eii.

HCI’)’lOpMﬂ mamemamuxa

3HATh: CMBICT TIOHSATHUSA
CBET, ONTHYECKUE SIBICHUS,
reoMeTpudecKkas  ONTHKA,
3aKOHa  MPSMOJUHEUHOIrO
pacmpocTpaHeHUs  CBeTa,
CMBICTT 3aKOHAa OTPaKCHUS
cBeTa

YMern: Ha0II01aTh
IPSIMOJINHEWHOE
pacmpocTpaHeHHe  CBETa
OOBSICHATHL  0Opa3oBaHHE
TEHU u TOJTyTCHH,
MPOBOJIUTH
HCCIIEN0BATEIBCKUN
IKCTIEPUMEHT o
MOJTyYEHHUIO TEHU u
TIOJTyTEHH, HaOIOIATh

OTPaXXCHUE CBETA

JInunoctupie: HabOmrogaror u
OOBSCHSIOT 00pa3oBaHWE TCHU H

momyteHn.  M3oOpaxaror — Ha
pUCYHKax o0lacTH TEHH |
MOy TeHH

ITo3naBaTeabHbie:  BripaxkaroT

CMBICII CHTYallUH Pa3IN4YHBIMU
cpelncTBaMu (PUCYHKH, CHMBOJIBI,
CXEMBI, 3HaKH)

PeryasituBHble:
CaMocToATeNbHO  (POPMYITHPYIOT
MO3HABATENbHYI0 LIEJb U CTPOST
JIEHCTBUSI B COOTBETCTBHH C HE
KommynnkatuBHabie: OOmaroTcs
Y B3aUMO/JICUCTBYIOT C
MapTHEpaMu MO COBMECTHOM
JESITETbHOCTH HIIN OOMEHY
nH(pOpMaIHei

Pab6ota
Hax
omIroKam
3
KOHTPOJIb
HBIX
3a1aHuI0
eceja 1o
BOIIpOCaM

Buoeo:
HCTOYHU
KU CBETa
- 3aKOH
OTpaXkeH
M1 CBETA

§§63
-65
cTp.
187-
198

OcseTHTelns ¢
HCTOYHUKOM
cBeTa Ha 3,5
B, ucrounuk
MUTaHMS,
KOMIUICKT
MIPOBOJIOB,
ieneBas
nuadparma




npuodopkI.

Meouyuna.
Mamemamuxa

IMocTpoenne 3HaTh: Kak mocTpoeHueM | JIMYHOCTHBIE: Uccnenyror | @pontans | Buodeo: §66 | Ocserutens ¢
U300paKeHus OTIPEIENICTCS CBOWCTBA HU300paKeHHs B | HBII - CcTp. Z}:;’:f:;‘;og‘
npeaMera B INIOCKOM | pacmojiokeHue W Buf | 3epkane. Ctpoar u3o0pakeHus, | Ompoc n300paxk 198- B, et UK
3epkasie. MuuMoe M300pakeHUsI B IIIOCKOM | TIOJIydaeMble c IIOMOIIIBIO €HHE B 202 THTaHS,
H300pakeHme. 3epKale TIOCKUX 3epKaTbHBIX TUTOCKOM KOMILTEKT
3epkanbHoe U YMerb: NPUMEHATH 3aKOH | MOBEPXHOCTE 3epKajie HpOBONOB,
§ paccesiHHOe oTpaskeHuss csera npu | [lo3HaBaTelbHbIE: YMerT - ?;;;EZ’F{W
g OTpakeHHe CBeTa MOCTPOCHUU W300pakeHUs | BHIOUPATH 0000IIICHHEIC
= . PackpeiTh yuarmmmcs B TIOCKOM 3epKaje, | CTpaTeruy PelicHus 3a1a4un
~ 2 :l; = 0COOEHHOCTH CTPOUTH nzobpaxenne | PeryasTuBHble: } CJ‘II/IanIOT
£ s | B 2 3epPKAILHOTO U TOYKH B IUIOCKOM 3epKane | cmocod  CBOMX  JCUCTBHH ¢
R auddysHoro 3aJJaHHBIM STaJIOHOM,
5 OTPaXKCHHUS CBETA, O00HApPY)KUBAKOT OTKIOHECHUS] H
l§‘ HAYYHUTh PUMEHSTh OTIMYHS
g 3aKOHBI OTPAKEHUS JJIsI KommynnkatuBHbie: OOIaroTcs
MMOCTPOCHUS 1 B3aUMOJICHCTBYIOT C
N300paKeHHS B napTHEpaMH MO0 COBMECTHOU
TUTOCKOM 3epKajie JIESITETIbHOCTH WITH OOMEHY
uHpOpMaIen
Yepuenue,
Mamemamuxa
OnTtuyeckas IJIOTHOCTh | 3HATh:  CMBICH  3aKoHa | JIMUHOCTHBIE: Ha6monarot | Pemienue | Buodeo: §§67 | Ocserurens ¢
cpenbl. SIBaenne NpEJIOMJIEHHS] CBETA NpeJIOMJIEHHE CBETA, M300paKaroT | 3aja4 Ha | - -68 g;g::i‘;“;z‘
NpeJioMJIeHUs CBeTA. Ymern: HaOIOIaTh | X0 nyden Yyepe3 | COOTBETCT | Mpeoml CTP. | B yerourmk
CooTHomIeHne MEXKAY | IPEJIOMIICHHUE CBETA, | MPEIOMJISIFOLLYIO IPU3MY BHE eHue 202- | nuranws,
YIJIOM NaJeHUus U paboTarhb c texkctoM | Ilo3HaBaTenbHble:  Bripaxator CBeTa 209 KOMILIEKT
2 yIJIOM NpeoMiIeHus. | yueOHUKa, MPOBOJUTh | CMBICIT CHUTYallMd Pa3IMIHBIMU - X071 TIPOBOJIOB,
E 3aKoH MpenoMIICHUS HCCIIEIOBATEIbCKUI cpencTBaMu (PUCYHKH, CUMBOJIBI, nyda EI;;](;EZ;IMa
= ceera. [Tokasarens OKCTIEPUMEHT 0 | CXEMBI, 3HAKH) CBETA HOHYHHHHH’HP
f: MPEJIOMJICHHS JIBYX npejoMiieHHI0 cBeta Tnpu | PeryiasituBHble: CiaudaroT CBOMU CKBO3b , TUTAHIIIET Ha
o 3 Sé cpen. JInnzwi, ux . nepexojie Jyva U3 BO3JyXa | Cocob MeHCTBUS ¢ ATaJOHOM CTEKJISTH Eﬁg::(;M
S| = D (u3uyecKkue cBOiicTBAa | B BOJAY, JeJaTh BBIBOJBL, | KOMMYHHUKATHBHbIE: HYIO cpyromsin
= U XapaKTEePUCTHKH. paszauuaTh  JMH3BI 10 | PeryiaupyroT coOCTBEHHYIO ITACTHH TPAHCTIOPTHPO
= Dokyc JINH3BI. BHEITHEMY BUJY, | AESITEIHLHOCTh IIOCPEICTBOM Ky M
z dokycHoe OTIpE/ICIIATh, KaKas U3 JABYX | PEUYECBBIX JICHCTBUIA - XO[
i paccTosiHue. JIVH3 c pa3HbIMH ay4a
= OnTuyeckas cuiia (DOKYCHBIMH PACCTOSTHUSIMHU CKBO3b
JuH3bl. OnTHYECKHE JaeT OOJIBIIOE YBEIHMUEHHUE IPU3MY
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IMocTpoenne u3oopakeHui,
MOJIy4eHHBIX ¢ TIOMOIIbI0 JTUH3

IToctpoenue
M300paKeHUN
npenMera.
Haxonsmerocs Ha
pPa3HOM PacCTOSIHUU OT
(dhoxyca JIUH3BI,
JlaBaeMBIX cOOMparomei
U pacceuBaroei
JINH3aMHU.
XapakTeprucTuka
H300pakeHHS,
MOJIYYEHHOTO C
TTOMOIIIBO JTNH3BL.
Hcnons3oBaHue NUH3 B
ONTUYECKUX MPUOOpax

Mamemamuxa,
yepyeHue

3HaTh: TIpaBmIa
MOCTPOCHUS B.
cobuparomeit u

pacceuBaroIiei JIMH3e

Ymers: CTPOUTH
n300paXkeHus,  JaBacMoe
TUH30M  (paccenBaroIie u
coOuparoiei), pa3audaTth

MHUMOE U JIeHCTBUTEIHHOC
M300pakeHHE.

JInunoctubie: HalOmromaror xon

JAydeld  4epe3  BBIMYKJIbIE |
BOTHYTBIE  JIMH3BL.  3MepsiroT
(doxycHOE paccTosHue
coOuparorent JIUH3BL,

N3o0paxaroT xom maydei uepes
JMH3Y. BBUHCIAIOT yBeIUYeHUE
JIUH3BI

Io3HaBaTeannble: BriOupartor,
COTIOCTABJISIIOT M OOOCHOBBIBAIOT
crocoObl  pemieHWsl  3aavm.
BreipaxkatoT cTpykTypy 3aj1auu
Pa3HBIMU CpPEACTBAMU
PeryasituBHble: [Ipunumarot
MO3HAaBaTEIbHYIO Leib,
COXpaHSIOT €€ NPHU BBITOJHEHUH
Y4eOHBIX TeHCTBUI
KoMmyHuKkaTHBHBIE:
IIpunepxuBaroTCs MOpPaNIbHO-
STUYECKUX U MICUXOJOTNYECKUX
MIPUHIIAIIOB OOIIEHUS U
COTpYJHHYECTBA

®poHTaIb
HBIN
oTIpoC

Buoeo:

- XOJI
JTy4yel B
cobupato
e
JIUH3E

§69
CTp.
209-
213

OcseTHTelns ¢
HCTOYHUKOM
cBeTa Ha 3,5
B, ucrounuk
MUTaHMS,
KOMIUICKT
MIPOBOJIOB,
ieneBas
nmuadparma,
MO IUTHHID
, TUIAHIIET Ha
IJIOTHOM
JIUCTE C
KPYT'OBBIM
TPaHCHOPTUPO
M
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Pemenue 3a1a4 Ha OCTPoOeHH e U300paKeHHH,

MOJIY4Y€HHBIX NIPH NMOMOIIMA JTHH3

Pemenne 3amag Ha
3aKOHBI OTPaXCHHS U
TIPEIIOMJICHUS CBETA,
ITOCTPOSHNE
n300paKeHuH,
MOJTyYCHHBIX C
IOMOIILIO IIJIOCKOTO
3epkana, coouparomei

u paCCCI/IBaIOHICﬁ JINH3.

mamemamuxka

3HaTh: TIpaBmIa
MOCTPOCHUS B IMH3AX
YMeTh: MPUMEHATH 3HAHUA
K pemIeHWuIo 3aJa4  Ha
MOCTPOCHUE H300paKeHUH,
JaBaeMBbIX TUTOCKHM
3€pKaJIOM U JIMH30M.

JIMYHOCTHBIE: ITony4arot
n300paxkeHne c MOMOIIBIO
cobuparomeit JTAH3HL.
CocTaBIsoT AITOPUTM
MOCTPOCHUSI ~ M300paKeHHH B

co6nparouu/1x U pacCCUBAIOIINX
JIMH3aX

IMo3naBaTeabHblie:  Brimendror
00001IICHHBI I CMBICT "
(hopMaNbHYIO CTPYKTYpPY 3amadm.
Bri6uparot 3HaKOBO-
CUMBOJIMYECKHE CpEJICTBA  JUIS
MTOCTPOCHUS MOJIEITH

PeryasituBHble: CraBst
yueOHyI0 3aJadyy Ha OCHOBE
COOTHECEHHSI TOTO, 4YTO YKE

U3BECTHO M YCBOEHO, M TOTO, 4TO
eI1e HeM3BECTHO
KommyHnukatuBHbie: Yyarcs
OPraHHM30BHIBATH H INIAHUPOBATH
y4e0HOe COTPYIHHYECTBO C
YUUTCICM U CBECPCTHUKAMU

IIposepou
Has
pabora

co0Ouparomas, BTopasi — paccensaromas. Kax

OIPCACIINTD, KaKas N3 HUX UMEECT 60J'ILI_HyIO ONTUYCCKYIO CUITY, HE HpI/I6el"a$I

IMeroTes ABE JIMH3BI: OJIHA
K TIOMOIIK TIPHOOPOB?
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I'na3 u 3penne

DopMyJia TOHKOM
JIMH3BbI, CBS3b
(hOKyCHOTO paccTOSTHUS
JIUH3BI C PACCTOSTHUEM
OT MpeaMETa JI0 JIMH3BI
U OT U300paskeHus 10
JIUH3BI, TIOHSATHE
ONTHYECKOU CHIIBI
nuH3bL.. Equnnna
M3MEPEHWSL.

mamemamuxa

3HaTh: (QopMylly TOHKOMH
JIUH3BI

YmMmern: MPUMEHSTh
(hopMyITy TOHKOW JIMH3BI K
peILIeHuIo 3a7a4

Hayunts yuamuxcs
CBS3BIBATh (doxycHOe
paccTosHME  JHH3BI  C
paccTosHUEeM OT MpeaMmera
10 JIMH3BI " oT

M300paKEHUS N0 JIMH3HI,
MO3HAKOMHTH C TOHSITHEM
ONTUYCCKOW CHIIBI JINH3BI.

JInuHoCTHBIE: Habmonatot
ONTHYECKUE SIBJICHUS,
BBIMOJIHSIFOT ~ [IOCTPOGHUE  XOAa
Ty4ei, HEOOXOAMMOTO IS
MOJTyYEHUs ONTUYECKUX
3 PEeKTOB, HU3y4YAIOT YCTPOMCTBO
TEJIECKOIa M1 MUKPOCKOIIA

Ilo3naBartesbHbie: IIpumeHsrOT

METOABI I/IH(bOpMaHI/IOHHOF (8}
IIOMCKa, CaMOCTOATCIIBHO
CO31ar0T AJITOPUTMBI

JIEATEIbBHOCTH ~ TpU  pEIIEHUHU
3a[1a4 TBOPYECKOTrO M TIOUCKOBOTO
Xapakrepa

PeryasiTuBHbIC:
CaMocCTOATENEHO  POPMYITUPYIOT
MTO3HABATENbHYIO LIENb U CTPOST
JIEHCTBUS B COOTBETCTBHHU C HEU
Kommynukarusnblie: Paboraior
B rpynme. OnuchIBatOT
COZIEp’KaHUE COBEPIIAEMBIX
JIEHCTBUH C LIEIbI0 OPUEHTUPOBKU
MPEIMETHO-TTPAKTUUECKON MUITU
WHOW JeSITENbHOCTH

dusnueck
it
JHUKTAHT
Ne 7

OnTHKa B )KUBBIX OopraHusmax

§70
cTp.
213-
217
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06.05

JIPNe 10 «ITosryueHue u300paskeHust

Nnpu MOMOIIU JUH3bD>

JlabopaTopHnas pabota
«Ilonyuenne
M300pasKeHHSI TPH
TTOMOIITY JTUH3BD
OKCIepUMEHTAIBHO
HAy4YUTHCSI TTOJTyIaTh
H300pakeHHS,
JlaBaeMbIe JTUH30M,
onpeaesnsaTh PoKycHoe
paccTosiHue u
ONTUYECKYIO CHITY
JIUH3BI.

mamemamuxa

3HaTh: Kak  IOJydYaTh
M300paKeHHUE C TOMOIIBIO
JIMH3

YmMmern: U3MEPATH
(OKyCHOE pacCTOsIHHE W
ONTHYECKYIO CHIIy JIHH3HI,
aHAITM3UPOBATh
MOJYYEHHBIE TIPUP TOMOIIH
JIUH3BI M300paKeHUs,
JIeNaTh BBIBOJIBI,
NPEICTABISTh PE3yIbTaT B
Buje Tabnmi, padoTaTh B
rpyre

KOOTIEpaIiH

JImyHocTHble:  PaGotator  C
"KapTOoWd 3HAHWH": JOMOJIHSAIOT,

KOPPEKTUPYIOT, CTPYKTYPHPYIOT.

JemoHCTpHpYIOT pe3yIbTaThl
HCCIIEA0BATEIBCKON U IMPOEKTHOMN
JIeATETLHOCTH
IHo3HaBaTe/ibHBIE:
CTpyKTypUpYIOT 3HaAHUSL.
BrIOMparoT,  COMOCTABISAIOT |
000CHOBEIBAIOT CHoco0bI
pemeHus  3amadd.  BwiOmparoT
OCHOBaHUSI M KpUTEpUU JJIA
CpaBHEHHA U, KIACCU(DHUKAIIH
00BEKTOB

PeryasTuBHbie: Bnocst

KOPPCKTUBbBI W [JOIIOJIHCHUA B
Croco0 CBOMX JIeHCTBUI
KoMmyHukaTuBHBIE: YMEIOT
MPEICTaBIATh KOHKPETHOE
collep’KaHue U COO0IaTh ero B
MMCPMEHHOHN U YCTHOH opme,
yuatcs 3PEeKTHBHO
COTPYJHUYATH U CIIOCOOCTBOBAThH
MPOYKTUBHOU

Odopmie
HUE
paboTHI,
BBIBOJT

MCCIICAOBAHUEC: B3SATh MCTPOBYIO MTAJIKY U Ha YJINIEC USMCPUTH PasMEp €€ TCHHU, 3aTEM ONIPEACTINTD PCAJIbHYIO BBICOTY

epEBLEB, JOMOB, CTOJI00B, U3MEPsIsT MX TeHU. [ToydeHHbIe JaHHBIE O()OPMUTH B BUIE TaOIHIIBI

OcseTHTelns ¢
HCTOYHUKOM
cBeTa Ha 3,5
B, ucrounuk
MUTaHMS,
KOMIUICKT
MIPOBOJIOB,
ieneBas
nmuadparma,
JKpaH
CTaJBHOM,
HaIPaBIISAIONIA
sC
H3MEPUTETbH
OM IIKAJIOH,
cobuparorue
JINH3BI,
pacceuBaroma
s JINH3A,
crain
«Mopenn
mpeaMeTa» B
peritepe
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3ayerHas padora «CBeTOBBIE SIBJIECHHSD»

3ayeTHas padoTa
«CBeTOBBIE ABJICHU»

KonTtposnb u
OILICHUBAHUE 3HAHUMH,
YMEHUH U HABBIKOB
YYaluxcs no
HM3YYEHHOU Mporpamme
Kypca ¢usuku 8 kiacca

mamemamuxa

3HaTBh: OCHOBHBIE BOIIPOCHI
10 U3yYCHHOU TeMe
YmMmern: MPUMEHSTh
MOJTlydeHHbIE 3HAHUS TIpU
peIIeHnH 3a1a4

JIuyHocTHBIE: J[eMOHCTpUPYIOT
yMEHHE OOBSACHATH ONTHUYECKUE
SIBIICHUS, CTPOUTH H300paKEeHUS
MPEeIMETOB, IONlydaeMble IpH
MOMOIIM  JIMH3 HW  3epKal,
BBIUUCIISITh  ONTHYECKYIO CHITY,
(hOKyCHOE pacCTOSTHUE JTNH3BI

I[o3HaBaTeannble:  BriOuparoT
Hanbonee 3 (HeKTUBHBIE CIIOCOOBI
pemenus 3amad. Oco3HaHHO U
MPOU3BOJIBHO  CTPOSIT  peueBbIe
BBICKA3bIBAaHUS B  IHCBMCHHOM

¢dbopme

PeryasituBHble: Oco3HaT
KaueCTBO MW YpPOBCHL YCBOCHUA.
OneHuBamT JIOCTUTHYTHIN
pe3ynbTaT

KoMmyHuKaTHBHBIE:

OnuckIBaIOT COACpKAHUE
COBEpILIAEMbIX JTEUCTBUM,
WCTIONB3YIOT a/IeKBAaTHBIE
SI3BIKOBBIE CPE/ICTBA IS
O0TOOpaKECHHSI CBOMX MBICJICH

KUuMr
KonTpons
Has
pabora Ne
6

Usrorosienne MHUKPOCKOIIa JleBenr YKa

IHoBTOpenne (54)




TemyoBble siBJeHus. Pelnenue 3axay

IToBTOpEHKE OCHOBHBIX

BOMPOCOB U GOPMYII TIO TEME:

«TennoBble ABICHUS.
Pemenne 3amau

mamemamuxa

3HaTh: OCHOBHBLIEC IOHATHS
U (OPMYJIBI ISl PEIICHUS
3amad 110 TeMe: «TerToBsIe
SIBJICHUS.

Ymersn: MIPUMEHSATh
MOJTyYeHHbIC 3HAHUS TIpU
peIeHNH 3a1a4

yeKTpUYeCKHe SIBJIEHMSI.

<« | W0
© S
| 8
IToBTOpEHME OCHOBHBIX 3HATh: OCHOBHBIE ITOHATHUS
BOIIPOCOB U (hOPMYJT IO TEME: U GopMynbl ATl pelIeHHs
«aﬂeKTpI/IquKI/Ie ABJICHUSD). 3aaa4 110 TEMC:
Pemenwue 3ana4 «DNEKTPUUECKHE
SIBJICHUS.
mamemamurxka yMeTL: MNPUMCHATH
c:: MOJIYYCHHBIC 3HAHUA IIpU
= pelIeH!H 32124
Te) %)
w| 3 °
L3 =
AN ~ E
|
)
A

JIuyHoOCTHBIE: [[eMOHCTPUPYIOT
yMEHHE MPUMEHSTD
TEOPETUYECKUE 3HAHUS Ha
IPaKTUKE, peIlaTh 3a7a4d Ha
NpUMEHEHHUE 3HAHWH,
MOJMYYEeHHBIX  OpU  HU3YYCHHUH
Kypca ¢u3uku 8 kimacc. PabotaroT
¢ "kapTo# 3HaHUH", neTanu3upys
W yTOUHSS OOILIYI0 KapTHUHY.
JobaBmnsroT CBS3H MEXITy
pasnenamu, W3y4eHHBIMH B 7-8
KJlaccax

Ilo3naBaTeasnnie:  BriOuparoT
Hauboee 3¢ ekTHBHBIE CTIOCOOBI
pemenuss 3anad. Oco3HAaHHO U
MPOM3BOJBHO CTPOST PEUYCBEHIC
BBICKa3bIBaHU B IHCBMEHHOM
¢dopme. CTpyKTYpUPYIOT 3HAHHSL.
YcraHaBIuBaOT MIPUYUHHO-
CJICZICTBEHHBIE CBS3U
PeryasituBHble: Oco3HaT
KaueCTBO MW YPOBCHL YCBOCHUA.
OreHuBaOT JIOCTUTHYTHIN
pes3yibTar. Brinenstor u
OCO3HAIOT TO, YTO YK€ YCBOEHO M
YTO elle MOJUIC)KHT YCBOCHHUIO,
OCO3HAIOT KayeCTBO U YPOBEHb
YCBOEH

KommyHnukaTuBHble:
OnuceIBaOT CoAepKaHue
COBEpILIaeMbIX JEHCTBHIA.
[IposIBISIIOT TOTOBHOCTH
aJIeKBaTHO pearupoBaTh Ha
HYXJbl IPyTUX, OKa3bIBaTh
MOMOIIb ¥ IMOLIMOHAIBHYIO

MOJEPAKKY NMapTHEPaM

Pab6ota
Ham
omIroKam
"
KOHTPOJIb
HBIX
3aIaHuH
TECTOB

Pemntenne
3aj1a4 Ha
COOTBETCT
BHE,
pelienue
3aj1a4 Ha
MPUMEHEH
ne

opmyx
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23.05

3J’IeKTp0MaFHI/ITHI>Ie H CBE€TOBbIC

apJjenus. Pemenune 3agau.

IToBTOpEHKE OCHOBHBIX
BOMPOCOB U GOPMYII TIO TEME:
«ONEeKTPOMAarHuTHbIE U
CBETOBBIC SIBIICHUS». Pemienue
3a1a4

mamemamuxa

3HATb: OCHOBHBIC IOHSTHUS
U (OPMYJIBI ISl PEIICHUS
3a7a4 o TeMe:
«IIEKTPOMarHUTHBIC u
CBETOBEIC SIBJICHH.»
Ymersn: MIPUMEHSATh
MOJTydeHHbIE 3HAHUS TIpU
pelIeHny 3a1a4

JIuyHocTHBIE: J[eMOHCTpUPYIOT
yMEHHUE MIPUMEHSTh
TEOpETHIECKHE 3HAHUSA Ha
MpaKTUKE, pemaTh 3aJadd Ha
MIPUMECHEHUE 3HAHUM,
MOJIYYCHHBIX  IPU  U3YYCHUU

Kypca ¢u3uku 8 kimacc. Paborarot
¢ "kapTo# 3HaHUH", neTanu3upys
W yTOUHSS OOILIYI0 KapTHUHY.
JobaBmnsroT CBS3H MEXITy
pasnenamu, W3y4eHHBIMH B 7-8
KJaccax

Ilo3naBaTeasnnie:  BriOuparoT
Hauboee 3¢ ekTHBHBIE CTIOCOOBI
pemenuss 3anad. Oco3HAaHHO U
MPOM3BOJBHO CTPOST PEUYCBEHIC
BBICKA3bIBaHUA B IHCHMEHHOU
¢dopme. CTpyKTYpUPYIOT 3HAHHSL.
YcraHaBIuBaOT MIPUYUHHO-
CJICZICTBEHHBIE CBS3U
PeryasituBHble: Oco3HaT
KaueCTBO MW YPOBCHL YCBOCHUA.
OreHuBaOT JIOCTUTHYTHIN
pes3yibTar. Brinenstor u
OCO3HAIOT TO, YTO YK€ YCBOEHO M
YTO elle MOJUIC)KHT YCBOCHHUIO,
OCO3HAIOT KayeCTBO U YPOBEHb
YCBOEH

Pemenne
3a/1a4 Ha
COOTBETCT
BUE,
pelieHue
3aJa4 Ha
TIpUMEHEH
ne

Gopmyn




HtoroBasi KOHTpOJIbHAS paboTa
3a Kypc us3uku 8§ xiacca.

3HaTh: OHATHSA, 3aKOHBEI U
GopMysBI  JUIS  pEIICHUS
3amad 3a Kypc ¢(mumku 8
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KomMmyHnunkaTuBHbIe:
OnuceIBaIOT cofepKaHUE
COBepIlIaeMbIX JEHCTBHIA.
[TposBISIFOT TOTOBHOCTH
aJIeKBaTHO pearupoBaTh Ha
HY>K]IbI IPYTUX, OKA3bIBaTh
MTOMOIIIb ¥ YMOILMOHATHHYIO
MOAJICPIKKY IMapTHEpaM

Hrorogas
KOHTPOJIb
Hasi
pabora B
hopme
T'MA

KP

Pabora
Hax
olInOKaM
nu
KOHTPOJIb
HBIX
3aTaHuiI




ObopynoBanue, MCMOJIb3yeMoOe NPH BbINOJHEHUN JIA00PATOPHBIX PadoT no pusuke
(cor1acHO MHCTPYKTHBHO-METOANYECKOMY MUCHMY)

Tembl 1a6opaTOpHBIX padoT

Heo0xoaumplit MUHMMYM
(B pacuere 1 KOMILUIEKT Ha 2 yeJl.)

CpaBHEHHME KOJIMYECTBA TEIIOTHI ITPU CMEIIMBAHUU
BOJIbl PA3HOW TEMIIEPATYPHI.

- Kamopumerp —1 - Mensypka—1 - Tepmomerp —1
- Crakad ¢ ropstued Bojoit —1 - CtakaH ¢ Xon0aHOM Bojoit —1

HBMepeHI/IC y,Z[CJ'IBHOfI TEIINIOEMKOCTHU TBEPAOro TEJa.

- Metaimuyeckoe Tenno Ha HUTH -1 - Kanopumerp -1
- CTakaH ¢ X0JI01HO# BoJoH -1 - Becsl, pa3Hosec -1
- Cocyn ¢ ropstaeit Bojion -1 - Tepmomertp -1

I/I?,MepeHI/Ie OTHOCHUTCIBbHOM BIaKHOCTH BO31yXa.

- Tepmomerp -1 - Kycouek BatbI -1
- CrakaH ¢ Bojoit -1 - Ilcuxpomerpuueckas tabnuua -1

C60p1<a BHCKTqueCKOﬁ eI U USMCPCHUEC CUJIBI TOKA
B €€ PA3JIMYHBIX Y4YaCTKaXx.

- Uctounuk nutanus (4,5 B) -1 - Amnepmerp -1 - Kirou -1
- Dnektpuyeckas jammnouka -1 - CoequHUTENbHBIE TpoBOAa -1

N3mepeHne HanpsKeHUs Ha pa3iIMyHbIX ydacTKax
AIEKTPUYECKOMN LETIH.

‘Ucrounuk nurtanus (4,5 B) -1 - Kimtou -1- Amniepmetp -1+ BonbtmeTp -1
- JIBe nammnouku Ha noactaBke -1 CoegmHuTENbHBIC MTPOBOJA -1

PerynupoBanue cuibl TOKa peocTaToM.

- Ucrounuk nuranus (4,5 B) -1 - Peocrar -1
- Amnepmerp -1 - Kirou -1 - CoenunuTenbHble mpoBoja -1

HSMCpCHI/Ie COIIPOTUBJICHUS ITPOBOAHUKA ITPU ITOMOIIN
aMIICpMCTpa U BOJIBTMECTPA.

Wcrounuk nurtanus (4,5 B) -1 - Peocrar -1+ Bonbt™erp -1 Pesucrop -1
Kmtou -1 - Amnepmerp -1 - CoennHuTenbHble poBoja -1

W3mepeHune MOIHOCTH U pabOThI TOKa B
AIIEKTPUYECKON JIamIIe.

- Ucrounuk nuranus (4,5 B) -1 - Peocrar -1 - Kitou -1
Awmnepmerp — 1 - Bonbt™mertp -1+ CoeannuTensHble npoBoja -1
- DnieKkTpuyecKas JamIia Ha mojcTaBke -1

C60p1<a OJICKTpOMArnuTa U UCIIbITAHUC CTO JIENCTBUSL.

- Ucrounuk nuranus (4,5 B) -1 Peocrar -1- Kiroy -1
- CoenuHuUTENbHBIE TPOBOJA -1+ MaruutHas crpenka -1
- Jleranu uis cOOpKH 3IeKTpOMaruura -1

N3ydeHnue paboThl 3JIEKTPUUECKOTO JBUTATENS
IIOCTOSIHHOTO TOKA.

- Mopnens anexktpoasuratens -1+ Peocrar -1- Koy -1
- Mcrounuk nuranus (4,5 B) -1- CoeguantensHbie TpoBoja -1

N3yuenne n3o0pakeHMs, JaBA€MOT0O JIUH30M.

- Cobuparomas nmuH3a -1+ Jkpan -1+ Kirog -1
- JJammouka Ha noacraske -1 JIuneiika -1
‘Ucrounuk nuranus (4,5 B) -1 CoequnutensHble mposoja -1




