MYHUILUITAJIBHOE BIOJDKETHOE YUYPEX/IEHUE

«HIKOJIA» Ne20

I'OPOJICKOI'O OKPYT'A TOJIBATTHU

PACCMOTPEHO COI'JTACOBAHO [TPUHATO YTBEPXJIAIO
Meroauueckoe o0beunenue | 3amecrturenemM aqupekropa | [lemaroruueckuii coser Hupexkrop MBY «lllkona»
[Ipeacenarens no YBP [Ipotokon Ne 7 o137/ 27./7| Ne 20
7 /Tlonsinosa C.B./ 7 ~— /banuna E.A./ |Ilpenc €Jb a,_/%/%pom(osa JI.B.
«30» of 2017r. |« 32» 27 2017r. ﬁZZ/B.BOPOHKOBa «ZH 22  2017r.
PABOYA S ITPOI' PAMMA

0 MPEIMETY

«Dusuka 8 kjmacey

Yuurens: EmenssinoBa H.B.

r.o. ToapsTru

M7




1.J11ossicHUTEJILHAA 3aIMCKA

Cmamyc 00OKyMeHma

Pabouass mporpamma mno ¢usuke 8 KJI. cocTaBjeHa B CcOOTBeTcTBHUM ¢ {DegepajbHbIM TI0OCyJapCTBEHHBIM
o0pa3zoBaTeJbHbIM cTaHAapTOM: «Pu3uka» 7-9 kiaaccbl (0a30BbIii ypOBeHb) M NPHUMEPHBIX MPOrpaMM MO Y4YeOHBIM
npeameram. ®uszuka. 7 — 9 kiaaccol: mpoekt. — M. : IIpocBemenue, 2011. — 48 ¢. — (CranaapTsl BTOPOro NMOKOJEHUs). , HA
ocHOBe padouux mporpamMm mo ¢pusuke. 7 — 11 kaaccol / Ilog pea. M.JI. Kopuesnu. — M. : HJIEKCA, 2012. , Ha ocHoOBe
apTopckux nporpamm ( aBTtopoB A.B.Ilepbimknna, E.M. I'yrauk, I'.SI. MsaxkumeBa, b.b. byxoBuesa, H.H. Corckoro) c
yueroM TpedoBaHuii I'ocy1apcTBEHHOro 00pa30BaTeIbHOI0 CTAHAAPTA BTOPOI0 MOKOJICHHS.

[TporpaMMa COOTBETCTBYET OOpa30BATEIbHOMY MHMHHMMYMY COJIE€pPKAaHHUS OCHOBHBIX OOpa30BaTENIbHBIX NpOrpaMM H
TpeOOBaHUSAM K YPOBHIO [TOATOTOBKH YYAIIUXCsl, TO3BOJISIET paboTaTh 0€3 Meperpy3oK B Kjlacce ¢ I€TbMU Pa3HOTO YPOBHS 00yUYEHHUS
u uHTepeca K Qusuke. OHa MoO3BOJIIET CHOPMHUPOBATH y YYAUIUXCS OCHOBHOM IIKOJIBI JOCTATOYHO IIMPOKOE IMPEACTABICHUE O
(r3MYECKON KapTHHE MHpA.

Pabouas mporpamma KOHKPETHU3HPYET COJEp/KaHUE MPEAMETHBIX T€M OOpa30BATEIBHOIO CTAaHAAPTA M JAECT paclperesieHue
yueOHBIX YacoB MO pa3zenaM Kypca 8 Kjacca € Y4eTOM MEX NpEeAMETHBIX CBsI3€il, BO3pACTHBIX OCOOEHHOCTEW ydalluxcs,

OIIpCACIIsACT MHUHUMAaJILHBIN Ha6op OIIBITOB, ACMOHCTPHUPYCMEIX YUUTCIICEM B KJIaCCC U Ha60paT0pHBIX, BBIITOJIHACMBIX YUAITUMUCA.

Pabouas npoecpamma svinoansiem 06e 0CHOBHbIE (DYHKUULL.

° NudopmanuonHo-meroanyeckasi GyHKIMS TO3BOJISIET MOJTYYUTh MPEACTABICHHE O TENSIX, COICPKAHUU, OOIIeH
cTpareruu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS yUalIUXCs CPEJICTBAMH Y4eOHOTO rpeaMeTa pu3nKa.

o Opranu3anMoHHO-IUIAHUPYOIAas GyHKIUA IPETyCMaTPUBAET BbIJICJICHUE TANOB 00yUYEHUsI, CTPYKTYPUPOBAHKE
y4eOHOIo Matepuaa, OnpeieJICHUE €ro KOJIMUYECTBEHHBIX U KaYECTBEHHBIX XapaKTEPUCTUK HA KAXKJOM U3 3TAlOB, B TOM YUCIIE TS
COJZIEPKATEIIBHOTO HANIOJIHEHUS IPOMEXKYTOUYHON aTTECTALIMN YUAIIUXCS.

B ocnose nocmpoenusi npoepammul nedxcam NPUHIMAIBI: €¢IMHCTBA, IPCEMCTBCHHOCTH, BADUATUBHOCTH, BbIJICJICHUA
MOHATHHHOIO Aapa, 1€eATCJIbHOro moaxojaa, NpoeKTUpoBaHud 1 CUCTECMHOCTH.

Cmpykmypa 00KymeHma




Paboyas mporpamMma BKITIOYAET AECITh Pa3/IeIoB:

[losscHUTENBHYIO 3aIUCKY

OO1as xapakTepucTUKa yaeOHOTo MpeaMeTa

['paduk peanuzanuu padoueit mporpaMmsl 1o gusuke 8 Kiace

OcCHOBHOE cOJepKaHKE MPOTPAMMBbI

VY4eOHble KOMIIETEHIIMH U CIIOCOOBI AEATEIbHOCTH

TpeboBaHus K ypOBHIO ITOATOTOBKH BBITYCKHHKA 8 Kilacca

Pe3ynpTraTel 0CBOEHUS Kypca (JINTUHOCTHBIE, METONPEAMETHBIE, TPEAMETHBIC)

Cucrema oneHkH

. Y4eOHO — METOANYECKUI KOMIUIEKT

10 KanengapHo — TeMaTH4eCKO€e IIIAHUPOBAHUE B KOTOPOE BKIIFOUEHBI: KOAbI AJIEMEHTOB COAEPKaHUSI KOHTPOJIBHO —
M3MEPUTEIBHBIX MAaTEPUAIOB U IIPOBEPSIEMBIX YMEHUN KOHTPOJIBHO — H3MEPUTENBHBIX MaTepuanoB I A mis 7-9 kimaccoB Ha
KaKJIOM YPOKE, OCHOBHbBIE BU/IbI IEATEIILHOCTH YUEHUKA ( HA YPOBHE yU4€OHBIX JEHCTBUI) IO BCEM TEMaM Kypca (pU3HKH,
TpeOOBaHUS K YPOBHIO MOJATOTOBKH 00YYaIOIKXCS HA KaKO0M Ypoke, hopmupoBanre Y'Y I, BUA KOHTPOJIA U U3MEPUTEIH,
JIOMAIlIHEE 3a/IaHHE Ha KaXX]IbIi YPOK; MEJaroruueckue CpeiCTBa U LEIU Ha KaXAbld YPOK, TPUOOPETEHHBIE KOMIIETEHIIMH
y4yamuxcs, o00pyJoBaHUE U JUJIAKTHUECKUE MAaTEPHUAIIbl HA KAXKIbIH YPOK, BHEYpOUHAs AESITEIbHOCTb.

CoNoOk~WNE

2.00uasn xapakmepucmuka y4eoHo2o0 npeomema

®dusuka Kak Hayka O HauOosee OOIIMX 3aKOHaxX NPUPOJIbI, BBICTYNAas B KauecTBE ydyeOHOro MpeaMeTa B IIKOJIE, BHOCHUT
CYLIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUU 00 OKpykaromeM Mupe. OHa pacKpbIBaeT pojib HAYKH B 3KOHOMHYECKOM U KYJIBTYPHOM
Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUSI.

['ymanuTapHoe 3HaueHHE (PU3MKM KaK COCTABHOM 4acTu oO1iero oOpa3zoBaHUsl COCTOMT B TOM, YTO OHA BOOPY’KAET HIKOJbHUKA
Hay4HbIM METO/IOM MTO3HAHMUS, TO3BOJISIOIIUM MOTy4aTh OOBEKTUBHBIE 3HAHUSI 00 OKPY>KAIOIIEM MUpE.

3HaHue PU3NUECKUX 3aKOHOB HEOOXOUMO JJIsl U3YUEHUsI XUMUH, Ouojoruu, puszndeckoit reorpaduu, rexnonoruu, ObX.

[Ipn cocraBreHun paHHOW paboyeil mporpaMMbl — YYTE€HBl peKoMeHAanuu MuHucTepcTBa 0O0pa3oBaHUs 00 YCUICHHH
MPaKTUYECKU, SKCTIEPUMEHTAIIbHON HANpPaBIEHHOCTH NPenoJaBaHus PU3MKU U BKIIOYEHA BHEYPOUYHAs €SI TEIbHOCTb.

®du3rka B OCHOBHOM IIIKOJI€ M3y4aeTcsl Ha ypPOBHE PAcCMOTPEHHUsS SIBICHUU MPHUPOAbI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHAMH
(Y3UKY ¥ TPUMEHEHUEM HTHX 3aKOHOB B TEXHHUKE U TTOBCEIHEBHOM JKU3HH.

H3yuenue ghuzuku 6 0CHOBHOU WIKOJ1e HANPABJICHO HA 00CHLUICCHUE C1e0VIouUX 11eJ1eil:




- pa3BUTHE MHTEPECOB M CIIOCOOHOCTEH ydYalIMXCsi Ha OCHOBE TMepeladyd WM 3HAHWKM WM OIbBITA MO3HABATEIHLHOW M TBOPUYECKOU
NEATENbHOCTH;

- TOHMMAaHHUE yYaIlIMMHCS CMbICIIa OCHOBHBIX HAYYHBIX MOHSATHI U 3aKOHOB (DU3HUKH, B3aUMOCBSI3U MEX]y HUMU;
- (hopmupoBaHUEe y yUaIuxcs MpeJCTaBICHUN 0 (PU3NUECKON KapTHHE MUpA.

HHocmuosicenue ymux yenei obecneuusaemcs peuienuem cnedvloumx 3ajgad.

- 3HAKOMCTBO YYaIUXCS C MemoOoM HAYYHO20 NO3HAHUS U MemOoOamu UCC1e008anusi OOBEKTOB U SIBICHUN TPUPOIBL;

- IPUOOPETEHHE YYaAlIUMHUCS 3HAHUH O MEXAHMYECKUX, TEIUIOBBIX, SJCKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHUH, (DU3UYECKUX
BEJIMYMHAX, XapaKTEPUIYIOIINX ITHU SBIICHUS,

- (opMupoBaHuEe y y4alUXCs yMeHuli Habarodames TPUPOJHBIC SIBICHUS WU GbINOJHAMbL ONblmbl, JTaOOpPAaTOpHBIE PadOTHI U
IKCNEPUMEHMANIbHBLE UCCIe008aHUS C UCTIONB30BAHUEM U3MEPHUTEIBHBIX PUOOPOB, UUPOKO NPUMEHAEMBIX 8 NPAKMUYECKOU HCUSHU,

- OBJIAJICHUE YYAIIUMUCS TAKUMHU O0OWEHAYUHbIMU NOHAMUAMU, KaK TIPUPOJHOE SIBICHUE, IMAUPULECKU VCIMAHOBLEHHbI hakm,
npobnema, meopemuieckull 8618600, pe3yabmam IKCNEPUMEHMAILHOU NPOBEPKU,

- TOHUMaHWE YYallUMHUCSA OTJIMYUN HAYYHBIX JAHHBIX OT HEMPOBEPECHHON HWH(POpPMAIMH, IIEHHOCTH HAYKU YO081eme0peHus
OBLIMOBYLIX , NPOUZBOOHBIX U KYIbMYPHBIX NOMPEOHOCMEN Yelo8eKd

VYyebnas nporpamma 8 kilacca paccuutana Ha 68 yacoB , 10 2 yaca B HEJEIIO

Kypc 3aBepuiaercsi MTOroBbIM T€CTOM, COCTABIIEHHBIM COTJIACHO TPEOOBAHUSIM YPOBHIO MOJATOTOBKH BBIITYCKHUKOB OCHOBHOM
IITKOJTHI.
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JlaGopaTtopnas padota Ne 11 «Ilomyduenune n300pakeHUs Ipu KontponsHas pabota Ne6 «CBeTOBBIC
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4.0cnoenoe COO0epPHCAHUE NPOZPAMMDbL

TennoBble ABJIeHUSA
TennoBoe paBHoBecue. Temmneparypa. BHyTpennss sueprus. Pabora u Teronepenada. Bua temnonepenaun. Komuuecto
TernoTel. Mcnapenue u konaeHcanus. Kunenue. BnaxHocts Bo3ayxa. IlnaBnenue u kpucrammsanus. 3aKOH COXpaHEHUS! SHEPTUHU B
TEIUIOBBIX IIPOLIECCaX.
[IpeobpazoBanue sHeprun B TeruioBbix MamnHax. KITJ] TerninoBoit ManmuHbl. DKOJIOTMYECKUE MPOOTIEMBbI TETIOIHEPTE€TUKH.
lemoncmpauuu
- MPUHUMI ACHCTBUS TEPMOMETPA
- TEIUIONPOBOAHOCTH PA3JIUYHBIX MATEPUAIIOB
- KOHBEKUUS B )KUIKOCTAX U Ta3ax.
- TeIIonepeaaya myTeM U3JIy4eHus
- SIBJICHHE UCIIAPEHUS
- IIOCTOSIHCTBO TEMIIEPATYPbl KUIIEHHSI )KUJIKOCTHU IIPU IIOCTOSSHHOM JABJIICHUU
- MOHWXEHUE TEMIEPATYPBI KUIIEHUS KUIKOCTH ITPU IOHWKEHUH JABJICHUS
- HaOJII0/IEHUE KOHJIEHCAIIMH MTapOB BOJIbI HA CTaKaHE CO JIbJIOM
IKcnepumenmaol
- HCCIIEIOBAHUE U3MEHEHHUSI CO BDEMEHEM TEMIIEPATYPhI OCTBIBAHUS BOJIbI
- U3y4YEHHUE SBJICHUS TEINIOOOMEHA MPU CMEIIMBAHNUN XOJIOAHON U TOpsueit BOJIbI
- HW3MEpEHHE BIAKHOCTH BO3lyXa
Bueypounas deamenvnocmo
- 0OBSICHUTB , YTO TaKOE UHPPA, FIKIOTEPMUUYECKUM, cyOInManusi, aMmopdHbIi, u3oTponus, AuccTuiiAt. [lepnetyym - moouse?
- HCCIIEIOBAHUE U3MEHEHUS TEMIIEPATYPhI BOJBI , €CJIU B HEW pacCTBOPUTH COJIb
- HCCJIEIOBAHUE TEMIONPOBOJIHOCTH aJTFOMUHUEBOW JKEJIE3HOM U JIATYHHOW KaCTPIOJIM OJIMHAKOBBIX Pa3MEPOB C OJMHAKOBBIM
KOJIMYECTBOM BO/JIbI HA OJJMHAKOBOM OTHE 3a OJHO BpeMs. BBISICHUTH Kakasi KacTprois o0iagaeT OoJbllel TeMmI0npOBOAHOCTHIO.
- KCCJIeIOBaHNE U OOBSCHEHUE BPALLEHUS U YCKOPEHHUS BpallleH!s: OyMa)XXxHOW 3MEWKH HaJl BKIFOUEHHOH 31, IaMIoil. O0bsicHEeHe
JAHHOTO SIBJICHUS.




- UCCJIeIOBAaHMUE JIBYX KYCOUKOB JibJia 00EPHYTHIX B OCIIyI0 M UEPHYIO TKaHb MO JCHCTBUEM BKIIOUEHHOM 3JI. JIAMITOYKH.

- IOCTPOCHHE KJIACCU(PUKALMOHHON CXEMBI, BBIACIISAA OCHOBAHUEM JIENIEHUS CIIOCOObI U3MEHEHUsI BHYTPEHHEN YHEprun ( MeX.
pa0oTa, XUM. peakiiy, B3aUMOJEHCTBUE BEIIECTBA C AJIEKTpOMAr. IOJIEM , TEIUIoNepeiada, TEIIONPOBOAHOCTb, KOHBEKIIMS,
U3JIy4CHHUE.

- ICCJIEIOBATh TEPMOC M CAENIATh YEPTEXK, ITOKAZBIBAIOIIUI €r0 YCTPOUCTBO. HamuTe B TEpMOC ropsiueit BOABI M HAUTH €€
TEMIIEPATYPY . ONPEAETUTh KaKO€ KOJIMYECTBO TEIUIOTHI TEPSIET TEPMOC B 4ac. [IOBTOpUTH TO e ¢ XOJIOAHON BOAOU U ONPEAEIUTD

KaKoe KOJMYECTBO TEIJIOTHI TEPMOC IpruodpeTaeT B yac. CpaBHUTH U ITOYEMY TEPMOC COXPaHSIET BEIIECTBO XOJOHBIM JIyUIIIE , YEM
TEIUIBIM?

- cJIeNIaTh HATJIAIHBINA IPUOOP M0 0OHAPYKEHHIO KOHBEKITMOHHBIX MIOTOKOB JKHJIKOCTH

- DKCIIEPUMEHTAIBHBIM IIyTEM IIPOBEPUTH KaKas Bojia ObICTpee 3aMep3HET, Topsyas K xoioaaas? [loctpouts rpadux
3aBUCHUMOCTH TEMIIEpaTypbl OT BPEMEHU, U3MEPSS Yepe3 OJIMHAKOBBIEC TPOMEXKYTKH BPEMEHU TeMIIepaTypy BOJbI, TOKa Ha
MMOBEPXHOCTHU OJIHOM U3 HUX HE MOSBUTCS JIE].

- U3TOTOBJICHUE NTapa)UHOBOM UTPYIIIKHU, C UCTIOIH30BAaHUEM CBEYM U TUIACTHIIMHA.

BJICKTPI/I‘ICCKHC ABJICHUHA

DJIeKTpU3alus Tel. DIEKTPUUECKUN 3apsia. [[Ba Buaa aNeKTpUYECKUX 3apsAA0B. 3AKOH COXPAHEHUS JIEKTPUYECKOTO
3apsiaa. JIEKTPUUECKOe MOoJIe.

[TocTostHHBIN 3neKTpruUecKuii TOK. Cria ToKa. DIEKTPHUYECKOE COIPOTHUBIIEHHUE. DIIEKTPUUECKOE HANIPSHKEHHUE.
[IpoBOAHMKY, TUAIEKTPUKU U TIOTYNPOBOJHUKHU. 3akoH OMa /1J1s yyacTka 3JeKTpuueckoit nenu. Pabora u MouHocTh
aJIeKTprudeckoro Toka. 3akoH Jlxoyms — Jlenua. [IpaBuiia 6e3omacHoOCTH pH pabOTE C UCTOUHUKAMHU 3JIEKTPUYECKOTO TOKA.

Hemoncmpauuu
AIIEKTPHU3AIIUS Tell
JIBa pojia JICKTPUIECKUX 3apsiIOB
YCTPOMCTBO U ACHCTBHE DJICKTPOCKOMA
3aKOH COXPAHEHUS JIEKTPUUECKUX 3apsI0B
MPOBOJAHUKH U U30JISITOPHI
HCTOYHUKHU ITOCTOSHHOI'O TOKA
HU3MEPEHNE CUJIBI TOKA aMIIEPMETPOM
HM3MEpEHHUE HAMPSIKEHUS BOJILTMETPOM




- peocTaT U Mara3uH CONPOTHUBIICHUN
- CBOWCTBA MOJIYNPOBOJHUKOB

IKkcnepumenmol

OOBSCHHUTH , 9TO 3TO? ( HYKJIOH, aKKyMYJISITOP, TUAJICKTPHK, TIOTCHIINAJ, MAaHTaHHH.
UCCIIEIOBAaHKNE 3aBUCUMOCTH CUJIbI TOKA B MIPOBOJAHUKE OT HAMPSHKCHUS

- HU3y4YE€HHUE MOCJIEeA0BATEIBLHOTO COEUHEHHUS IPOBOIHUKOB

- HW3y4YCeHHE NapauieIbHOTO0 COCTMHEHUS ITPOBOHUKOB

- pEryjIipOBaHUC CUJIBI TOKA pCOCTATOM
- U3MCPCHUC JJICKTPHUUICCKOI'O COIIPOTHUBJIICHUA ITPOBOAHHUKA
- U3MCPCHHC MOITHOCTH JJICKTPUYICCKOI'O TOKaA

Bueypounas deamenvnocmeo

M3TOTOBJIEHHE MpOCTeniiero aiekTpockona ( byTeuika ¢ mpoOkoit , rBo3as ayuHou 10 — 15 cM, ToHKast Oymara. B mpoOky BOUTH
IBO3/lb TaK, YTOOBI OH TOpYasa u3 Hee Ha 2 — 3 oM. [llnsnka reo3as Oynet «mapukom» snekTpockorna. [lomocky ToHkol Oymaru
HAKOJIOTh HA 3a0CTPECHHBIN KOHYHK TBO3/S, 3TO JIEMECTKU JICKTPOCKOIA.

- nm3mepenue KIIJI kunsatuinbHuKa

- U3TOTOBJICHUE U3 KapTO(EIUHBI WK sI0JI0Ka UICTOUYHHUKA TOKA ( B3SITh JII000€ 3TO BELIECTBO U BOTKHYTh B HETO MEJIHYIO U
IIMHKOBYIO MJIACTUHKY. [loACcOeIMHNUTE K 3TUM IU1acTUHKaM 1,5 B mammnouky.

- HaTH ToMa TpUOOPHI , B KOTOPHIX MOXKHO HAOIIOAATh TEIIOBOE. XUMHUYECKOE U DJIEKTPOMArHUTHOE JAeCTBUE 1. Toka. OnucaTth
UX.

- Usroromnenue snekrpoMarauTa ( HAMOTaTh Ha TBO3/Ib HEMHOTO MPOBOJIOKH U MOAKIIOYUTE ATy MTPOBOJIOKY K OaTapeike,
MIPOBEPUTH JICHCTBUE HA MEJIKUX JKEJIE3HBIX MPEIMETAX )

- CpPaBHUTbH aMIIEPMETP U BOJBTMETP, UCTIOIB3Ys 3HAHMUS, MOJTyUYEHHbIE U3 yueOHUKA U UHCTPYKIIUHU K IpUOOopam, padoTy
0hOpPMUTH B BUJIE TAOJIHIIBI.

- paboTa ¢ HHCTPYKIHEH K ceTeBOMY (PHIIBTPY, 3aMOJIHSS TAOJIUITY 110 BOIIPOCAM.

- 3aIOJIHUTH TAOIUILY MO0 UHCTPYKITUSAM JIOMAIITHUX AJIEKTPOTIPUOOPOB.

MaraurHbie ABJICHUA

[TocTossHHBIE MarHuThI. B3anMoaencTBe MarHuTOB. MarHuTHOE I10JI€ MOCTOSIHHOTO TOKA. /[eHCTBHE MAarHUTHOTO I10JIs1 Ha
MPOBOJIHUK C TOKOM



DNEeKTPOJIBUTaTElb MOCTOSHHOTO TOKA
Hemoncmpauuu
OmneiT Opcrena
MarauTHoe noJjie ToKa
JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM
YCTPOMCTBO JIEKTPOABUTATENS
Jlabopamopuas paboma
N3ydyeHnue npuHOMNA JSUCTBUS JICKTPOBUTATENS

Bueypounas oeamenvnocmo
- 4TO TaKO€ JIPOCCEIb, COJICHOU I, POTOP, CTATOP,
- HM3y4YE€HHE MAarHUTHOTO MOJIs TOJ0COBOTO MarHuTa, yroBOro MarHUTa M KaTyIIKU ¢ TOKOM, pPUCYHKA MAarHUTHOTO TIOJISL.
- U3y4YCHUE CBOMCTB MOCTOSIHHBIX MAarHUTOB( MarHUT, KOMIIAC U pa3HbIe BEIIECTBA: PE3MHA, TPOBOJIOKA, TBO3/U, AEPEBIH. OPYCKHU
1 T.I1.)

CBeToBBI€ SIBJICHUSA

Caert — anekTpoMarauTHas BoaHa. [IpsMonuHelHoe pacnpocTpanenue ceeta. OTpaxeHue u npeiaomieHue ceera. [nockoe
3epkaiio. JInH3bl. DOKYCHOE PACCTOSIHUE M ONTUYECKas cujia JIMH3bL. Ontuyeckue npudopsl. ucnepcus ceeta
emoncmpayuu

- NPSAMOJIMHEMHOE PacpOCTpaHEHUE CBETA
- OTPa)KEHHUE CBETA
- IPEJIOMJICHUE CBETa
- XOJI Jy4el B coObuparoie JuH3e
- XOJI JJy4€H B pacCEUBAIOLLIEH JINH3E
- MOCTPOEHHE N300PAKEHUI C TOMOILBIO JIMH3
- Ilpuniun gefcTBUsS TPOCSKIIMOHHOTO anmnapata u ¢goToanmnapara.
- Hucnepcus 6enoro cera
- Ilonmyuyenue 6enoro cBera Mpu CII0KEHUHU CBETA Pa3HBIX LBETOB

Jlabopamopuwie padomul
- N3mepenne pokycHOro paccTosiHUSI COOUpArOIE JTUH3BI.
- IlonydeHue n3o0paxeHuid ¢ MOMOIILI0 COOUPAIOIICH JIUH3BI.




Bueypounas deamenvnocmo
- 0OHapyXeHNE TEHU U TIOJTyTCHU
- MCCJICIOBAHUE: B3ATh METPOBYIO TAJIKY U Ha YIIMIIC U3MEPUTH pa3Mep €€ TeHH, 3aTeM OIPEICIUTh PEAIbHYIO BBICOTY JCPEBHEB,
JIOMOB, CTOJIOOB, H3Mepsisi WX TeHU. [lomydeHHbIe JaHHBIE 0()OPMHUTD B BHJIE TAOIHIIBI.
- ACITOJIB3YS Pa3IMYHbIC HCTOYHUKH CACIIATh B BUC HAMISIHBIX KAPTOUYCK ONTHICCKUE HILTFO3UN
- BBISICHUTB, 9TO 3TO? (JIMAITO3UTUB, KaMepa — 00CKypa, MOHOKYJISP, TyaJli3M, KBaHT, pePPaKIIHs, TAOIITPHS)

Bo3moorcuvie Ikckypcuu: (bepMa, CTPOUTCIIBHBIC INIOMIAAKH, MCJIbHHIIA, ITOKapHasA CTaHIUA, TNATHOCTUICCKHUC KaOMHETHI
IMTOJIMKJIIMHUKH NI 6OHBHHHLI.

IHoaroroBka coo0umeHuii 110 3a1aHHOM TeMe: EMHNIBI TEMIIEPATYPBI, UCIIOJIB3YEMBIE B IPYTUX CTpaHaX. TeMIiepaTypHbIE IIKaJIbI.
VY4er u ucnonap30BaHUE pa3HbIX BUJIOB TEILIoNepeaaun B ObITy. J{M3enbHbIN ABUTaTeNb, cCBeUa 010uKoBa, Jamna HakaiuBaHus A.H.
JlonpIrmHa, namIia ¢ yroJpHOM HATHKO DIMCOHA. BiIMsSHUE COTHEYHON aKTUBHOCTHY HA KMBYIO M HEXUBYIO ipupoay. [lomsapHsie
cusaus. MarautHoe nosie mianeT ConHedHou cucteMsl. [lonumopdusm.

PobGept By — Brinaromerics yueHslid, 4esoBek 1 akcnepumenTatop. Cepreid IBanHoBuy BaBuiioB 1 ero BKJaJ B UCTOPUIO PA3BUTHS
YYEHUS O CBETE.

Bo3Mo:kHbIE HccieioBaTebeckne npoekThl: [punnun cummerpuu [Isepa Kropu u ero posnbs B kpuctamwiorpaduu. UccienoBanue
mpoiiecca KUMEHUs U 3aMep3aHusl PECHOM U CoJieHOoM Boibl. VccrnemoBanue mpoliecca rmiiaBieHus TUIOCYIbPUTa. IKOJIOTUUECKHE
MPOOJIEMBI « TII00ATTEHOTO MOTETUICHUSD . DKCIIEPUMEHTAIbHOE UCCIIEI0BAHUE TTOJTHOTO OTpakeHUs cBeTa. Du3mka B 4eI0BEUECKOM
tene. [ pynmoBoiut ipoekT «dDusunka B 3aragkax»

5.Yueonvie komnemenuuu u cnocoodwvt desmevHocmu

PaGouass mporpamma mnpeaycmarpuBaer (opMHpoOBaHME Y HMIKOJbHUKOB 00mIe Y4YeOHBIX YMEHMH H HABBIKOB,
YHHBEPCAJIbHBIX CIIOCO00B JIeSITEJIbHOCTH U KJIIOUYEBbIX KoMNeTeHuii. [Ipuopureramu aJisi IKOJBHOTO Kypca (PU3WKHU Ha dTare
OCHOBHOTO 00111eT0 00pa30BaHUs SIBJISIOTCS:

Hlo3nasamenvhasn 0esamenbHOCmMb:
® ICMOJIb30BaHWE JUIS TO3HAHUS OKPYXKAIOIIEr0 MHpa pPa3IMYHbIX €CTeCTBEHHOHAYYHBIX METOJOB: HaOIOJeHUE,
HU3MEpEeHHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE;
e (opmupoBaHHUe YyMEHUI pa3nudaTh (PaKThl, TUTIOTE3bI, MPUYNHBI, CIICICTBHS, 10Ka3aTEIbCTBA, 3aKOHBI, TCOPHH;




® OBJIaJICHHE aJICKBATHBIMH CIIOCOOAMU PEUICHHS TEOPETUUECKUX U SKCIIEPUMEHTAIbHBIX 3a/1a4;
® TpUOOpETEHUE ONBbITa BBIABIKEHUS THIOTE3 i OOBACHEHUS HM3BECTHBIX (DAaKTOB M IKCIEPUMEHTAIBHON MPOBEPKH
BBIJIBUTa€MBIX THUIIOTES.
[ ]
Hugopmauuonno-KoOMMyHuUKamueHan 0eamenbHoCHb:
® BJAJICHUE MOHOJIOTUYECKON U IMAJOrMUecKOi peublo, pa3BUTHE CIIOCOOHOCTH MOHUMATh TOUYKY 3pEHHs cOOECEeqHNKA U
IIPU3HABAThH NPABO HA NHOE MHEHUE;
® UCIOJB30BaHUE JJISl PEUICHH IO3HABATEIBHBIX 1 KOMMYHUKATUBHBIX 33714 Pa3IMYHBIX HCTOYHUKOB HH(OPMALIHH.

Pedhnexcuenas oesmenvnocmp:

® BJIAJICHUE HABBIKAMU KOHTPOJS M OIIEHKU CBOEH NIESATEIbHOCTH, YMEHUEM IPEIBUACTh BO3MOXKHBIE PE3yJIbTAThl CBOMX
JICUCTBUN:
e opraHuzalus y4eOHOU NeSITeNIbHOCTH: MOCTAaHOBKA II€JIM, MUIAHUPOBAHUE, OMPEICIICHHE ONTUMATbHOTO COOTHOIICHUS
1[EJIA U CPEJICTB.
BbipadoTka KoMIeTEeHIIHIA:

OoweoopazoeamenbHblX, SHAHUEBO - IPeAMETHBIX ( V4eOHO - IMo3HaBareJabpHas 1 HHOOPMAIIMOHHAS KOMIIETEHIIHS )

v\ CaMOCTOSTENBHO M MOTMBHPOBAHHO OPIraHU30BLIBATL CBOI II03HABATENLHYIO AEATENLHOCTH (OT MOCTAHOBKU LENH 0
MOJTYYEHHUSI ¥ OLICHKU Pe3yJIbTarta);

v HUCIIONIB30BATh DJEMEHTHI IPUYMHHO-CIIEACTBEHHOTO U CTPYKTYPHO-()YHKIIMOHAILHOTO aHajn3a, ONPEAENIATh CYIHOCTHEIE
XapaKTepUCTUKU H3y4yaeMoro oOOBbeKTa, pa3BEPHYTO OOOCHOBBIBATh CYXKICHMS, JaBaTh ONPEACIICHUS, MPUBOIUTH
JI0Ka3aTeIbCTBA;

v UCHONB30BaTh MYyJIbTH MEIUMHBIE PECYPChl M KOMIIBIOTEPHBIE TEXHOJIOTUHU Ui 00pabOTKH, Iepeiayu, MareMaTH3aluu
nH(popMaIu, IPE3eHTAIIMU PE3YJIHTATOB MTO3HABATEIBHON U MPAKTUYECKON JEATEIIbHOCTH;

v/ OllEHHBAaTh U KOPPEKTHPOBATH CBOE IIOBEJEHHE B OKPYKAIOUIEH CpElEe, BBIIONHATL DKOJOTHUECKHE TPeOOBaHUS B
MPAKTUYECKOM JICATEIIbHOCTH Y MOBCEIHEBHOMN KU3HMU.

v

IIpeomemno-opuenmuposanHvlx, PenpoOyKmMuUGHO — 0eAmea1bHOCMHLIX (COUUATbHO — MPYy008as U _KOMNEmeHUUs
JUYHOCIHO020 CAMOCOECPULCHCINE06ANU)




v/ [IOHMMATh BO3PACTAIONIYIO POJIb HAYKH, YCHIIEHHE B3aMMOCBSI3U M B3aMMHOTO BIIMSIHHUSI HAYKHM M TEXHUKH, TIPEBPAIEHHE HAYKH
B HEMOCPEACTBEHHYIO TPOU3BOJUTENbHYIO CHITy 00IIEeCTBa;

v/ 0CO3HaBaTh B3aUMO/ICHCTBHUE YEIOBEKA C OKPYXKAIOIIEH CPe0if, BOSMOYKHOCTH U CITOCOOBI OXPaHBI IIPUPOIBL;

v’ pa3BHMBaThH MO3HABATEJIbHBIC WHTEPECHl M HHTECIUICKTYAIbHBIC CIIOCOOHOCTH B IMPOIECCE CAMOCTOSITENILHOTO MPHOOPETCHHUS
bu3nyecKrX 3HAaHUM ¢ UCTIOIB30BAHUEM PA3IUYHBIX HCTOYHUKOB HH(OPMALIUY, B TOM YHCIIE KOMIIBIOTEPHBIX;

v’ BOCIIUTHIBATH YOEXKIEHHOCTh B IMO3WTHBHOW PO (U3UKHA B JKU3HH COBPEMEHHOTO OOIIECTBA, MOHWMAHHE IMEPCIIEKTUB
Pa3BUTHS SHEPTETUKH, TPAHCIIOPTA, CPEJCTB CBS3U U JIP.;

v’ OBJIaJIeBaTh YMEHHUSIMH PHUMECHSTH MOJTyIE€HHbIC 3HAHUS [T O0BSICHEHHS Pa3HOOOPa3HBIX (PU3HUCCKUX SIBICHHIA;

v’ NPUMEHATH MOJYYCHHBIC 3HAHUS W YMEHHs ISl OE30MACHOTO HCIOJIB30BAHUS BEIIECTB M MEXaHU3MOB B OBITY, CEIBCKOM
XO3SIIICTBE U MPOU3BOJACTBE, PELICHUS MPAKTUYECKUX 3a]1a4 B [TOBCEJIHEBHOM JKU3HU, IPEIYNPEXKICHUS SBICHUM, HAHOCALINX
BpEJl 310POBBIO YEJIOBEKA U OKPYXKAIOILIEH cperie.

Ilennocmmuo — cmwiC1060ii, 00UWEKYIbIYPHOU U KOMMYHUKAMUBGHOIL

v/ IOHMMAaTh I[ICHHOCTHBIC OPUCHTAIINHN YUCHUKA, ET0 CIIOCOOHOCTD BHICTh M IOHMMATh OKPYKAIOIIHH MHP

v’ yMeHHe ydeHHUKa BRIOMPATH IIEJIEBBIE U CMBICIIOBBIC YCTAHOBKH JIJISl CBOMX JICHCTBHIA M TOCTYITKOB

v" TIproGpeTeHue ombITa OCBOCHHS YIEHUKOM HAYTHOW KapTHHBI MDA

v' OBjazienne crocobaMu B3anMOEHCTBUS C OKPY/KAIOIINMH M YIAJICHHBIMHU JTIObMU U COOBITHSAMH, YMEHHE 3aaBaTh BOMIPOC
Y BECTU IUCKYCCHIO, BIaJICHUE Pa3HBIMU COLIMAIIBHBIMU POJISIMU B KOJUIEKTUBE

Dopmuposanue yHUBEPCATbHBIX YUEOHBIX OCUICM UL

[lepemMeHbl, MPOUCXOASAIINE B COBPEMEHHOM O0IIECTBE, TPEOYIOT YCKOPEHHOTO COBEPIIEHCTBOBAHUS 00pa30BaTEIbHOIO
MIPOCTPAHCTBA, ONPEACIICHUS 11eJiel 00pa30BaHMsl, YYUTHIBAIOIIUX TOCYAapCTBEHHbIC, COIIMAIbHbIE U JIMYHOCTHBIC MOTPEOHOCTH U
WHTEPECHL. B CBS3U ¢ ATUM PUOPUTETHBIM HAMPABICHUEM CTAHOBUTCS 00€CTIEUeHNE PA3BUBAIOIIETO MTOTEHITAIA HOBBIX
oOpa3oBaTenbHbIX CTaHAAPTOB. Pa3BuTHE TMYHOCTH B cucTeMe 00pa30BaHMs 0OECTICUNBALETCS, TIPEKE BCEro, yepe3 GopMHUpPOBAHUE
YHUBEPCAIBHBIX yueOHBIX AeiicTBui (YY), KOTOpbIe BRICTYNAIOT MHBAPUAHTHON OCHOBOW 00pa30BaTEILHOTO U BOCIIUTATEIILHOTO
nporiecca. OBJiaJieHHe YJaluMUCs YHUBEPCATbHBIMU YY€OHBIMU JCHCTBUSIMU BBICTYIAET KaK CIIOCOOHOCTH K CAaMOPa3BUTHIO U
CaMOCOBEPILIEHCTBOBAHUIO MIyTEM CO3HATEIBHOTO U aKTUBHOTO ITPUCBOEHKSI HOBOTO COLMAIIBHOTO omnbITa. Y Y]] co3nmaror



BO3MOKXHOCTb CAMOCTOATCIIBHOI'O YCIICITHOTO YCBOCHUA HOBBIX 3H3HHI>1, YMeHI/Iﬁ n KOMHGTGHTHOCTGI\/’I, BKJIIO4ast OpraHn3annto
YCBOCHUS, TO €CTb YMCHHA YUUTHCA.

B IMUPOKOM 3HAYCHUHU TCPMHUH «KYHHUBCPCAJIIBHBLIC y‘I€6HLI€ I[GﬁCTBPIH» 0O3Ha4YacT YMCHHUC YUUTLHCA, T.C. CITOCOOHOCTh CY6T>€KT3 K
CaMOPa3BUTHIO 1 CAaMOCOBCPIICHCTBOBAHHNIO ITYTEM CO3HATCIIBHOI'O U AKTUBHOI'O ITPHUCBOCHHWA HOBOT'O COLIMAJILHOI'O OIIbITA.

B 6o1ee y3xoM (COOCTBEHHO NCHUXOJIOTHYECKOM 3HAUYEHUH ) TEPMUH «YHUBEPCAJIbHbIE YU€OHBIE JEHCTBU» MOKHO OIPENEIUTh KaK
COBOKYITHOCTb CITOCOOOB JIEHCTBUS ydalerocs (a Takke CBA3aHHBIX C HUMU HaBBIKOB yueOHOM paboThl), 00€CIIeYMBAIOIINX €ro
CIIOCOOHOCTH K CaMOCTOSITEIbHOMY YCBOSHHUIO HOBBIX 3HAHUI M yMEHH, BKIIIOUasi OPraHU3aIMIO 3TOTO MpoIiecca. YHUBepPcaIbHbIe
yueOHbIe eiicreus (YY) noapasaensrorcs Ha 4 TpylIibl: peryjasTUBHbIC, JHYHOCTHBIE, KOMMYHUKATUBHBIE U T03HABATEIbHBIC.

®opmupoBaTs Y'Y/l Ha ypokax HU3UKU MTPU U3YYEHUH KOHKPETHBIX TEM IIKOJIBHOTO Kypca B 8 kiacce orpaxensl B KTII.

Pe3yabTaTtom GopMHPOBAHNS YHMBEPCAJIbHBIX YUeOHBIX AeCTBHIl OyAyT ABJISATHCSH YMEHUS:

¢ TPOU3BOJBHO M OCO3HAHHO BJA/IETh OOIIMM IIPUEMOM PEIICHUs YUeOHBIX 3a/a4;

¢ HCIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKUE CPEACTBA, B TOM YUCIIE MOJICTH M CXEMBI JJIsl PEIIeHUs] y4eOHbIX 3a/1a4;

e YMETh OCYIIECTBIIATH aHATN3 OOBEKTOB C BHIICIICHUEM CYIIIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB;

e YMETh OCYHIECTBIIATH CHHTE3 KaK COCTABJICHUE IEJIOTO U3 YaCTeH;

e YMETh OCYLIECTBIIATH CPaBHEHHE, KIACCU(PUKALINIO 10 33TaHHBIM KPUTEPHUSIM;

e YMETh YCTAHABIMBATH MPUIMHHO-CJICICTBCHHBIC CBS3H;

e YMETh CTPOUTH PacCyXIeHHUS B (hOpME CBS3H MPOCTHIX CYKIACHUI 00 00BEKTE, €ro CTPOCHUH, CBOMCTBAX U CBSI3AX;

e BJAACTH OOIIMM MPHEMOM PEIICHUS YIeOHBIX 3a/1a4;

e CO3/1aBaTh U MPE0OPA30BHIBATH MOJIEIIM U CXEMBI JIJISl PEIICHUS 3a/1a4;

e YMETh OCYIIECTBIISATH BEIOOP Hambosee 3h(HEeKTUBHBIX CITOCOO0B pPelIeHHs] 00pa30BaTEIbHBIX 33/1a4 B 3aBUCUIMOCTH OT
KOHKPETHBIX YCIIOBUM.

6.TD€606aHu}l K YDO6HIO n0020MOBKU BbINYVCKHUKA 8-20 Knacca

B pesyribmame uzyuenus d)uS’MKU VYEeHUK 8 knacca dondicen:




3HATH/IOHUMATh:

Cmoicn nonamuit: puzndeckoe sBieHue, GU3NICCKUN 3aK0H, B3aUMOCHCTBUE, JIEKTPUUECKOE TI0JIe, MArHUTHOE TI0JIE, aTOM;

Cmuicn puzuueckux éeruyun: BHYTPEHHSISI DHEPTUSI, TEMIIEPATYPa, KOJIUYECTBO TEIUIOTHI, BIAXKHOCTh BO3/yXa, AICKTPUUECKUI
3apsii, CWJIa DJJIEKTPUUYECKOTO TOKA, DJJIEKTPUUYECKOE HAIMPSIKEHUE, DJJIEKTPUUYECKOE CONMPOTHUBJICHUE, paboTa U  MOIIHOCTh
AIEKTPUUECKOTO TOKa, (POKYCHOE PACCTOSIHUE JTUH3HI;

Cmuicn pusuyeckux 3aKOH0G: COXPAHEHUSI PHEPTUU B TEIUIOBBIX MPOIIECCAX, COXPAHEHUS 3JIEKTpUUECKOro 3apsiaa, Oma s
ydacTka nenu, Jxoyns — JIeHiia, mpssMOJIMHEHHOTO paCpOCTPAHEHUS CBETa, OTPAXKEHUS U TIPEIIOMJICHHUS CBETA;

YMmerh:

Onucvieamov u 00vsaAcHamey (Ppu3nyuecKue sBICHUS: TEIUIONPOBOAHOCTh, KOHBEKIIMIO, M3JIyYCHHE, HCIApEHHE, KOHIACHCAIIUIO,
KUIICHUE , TUIABJICHUE, KPUCTALIM3AILMIO, AJICKTPU3AINIO0, B3aUMOJICHCTBUE DJIEKTPUUECKUX 3aPs/IOB, B3aUMOACHCTBME MArHUTOB,
JeCTBUE MAarHUTHOTO TTOJIS1 Ha MMPOBOJHUK C TOKOM, TETUIOBOE JISHCTBUE TOKA, OTpakeHUE/ TIPEIOMIICHUE CBETA,

Hcnonvzoeamsp buzndeckue MpuOOPbl U U3MEPUTEIbHbIE HHCTPYMEHTHI IS U3MEpPeHUs] (PU3NUECKUX BEJIIMUMUH: TEMIIEPATYPhI,
BJIQKHOCTHU BO3/yXa, CUJIbI TOKA, HAMIPSYKEHUSI, COIPOTUBIICHHUSI, pa0OThI M MOIIIHOCTH SJIEKTPUUECKOTO TOKA;

Ilpeocmasnams pe3ynvmamel U3MEpeHnii B Buje TaOIUI, TpaUKOB U BBISBISITH HA TOW OCHOBE AMIIUPUIECKUE 3aBUCHMOCTH:
TEeMITepaTypbl OCTHIBAIOIIEH BOJBI OT BPEMEHH, CHIIBI TOKA OT HANPSDKEHUS Ha YYaCTKE IEH, YIIa OTPaKECHHS OT yTriia MajcHUs, yIia
MIPEJIOMJICHUS OT yTIJia MaJCHUs;

Buvipaxcams pezynbmamust U3MEpEHN U pacueToB B eAMHUIAX MexayHapoaHoi cuctemsl CU;

Ilpueooums npumepvr TPAKTUUYECKOTO HCIOJIB30BAHUS (PU3NYECKUX 3HAHUM O TEIJIOBBIX, JJEKTPUYECKUX, MATHUTHBIX U
CBETOBBIX SBJICHUSIX;

Pewams 3a0auu Ha npuMEHEeHUE  (PU3MYECKHX 3aKOHOB: COXPAHEHMsS] HDHEPTrUM B TEIUIOBBIX IPOIIECCAX, COXpPaHEHUs
ANEKTpHUUEcKoro 3apsaa, Oma s yuactka nen, [[xoymns — Jlenna, npsSMOIUHEHHOTO pacpOCTPAHEHUSI U IPEJIOMIICHHUS CBETA,

Ocywecmenams camocmoamenbHolii nouck MHOOPMAIY €CTECTBEHHOHAYYHOTO COJEPYKAHUS C MCIOIH30BAaHUEM PAa3TMUHBIX
HMCTOYHUKOB HWH(popManuu ( Y4EOHBIX TEKCTOB, CIPABOYHBIX M HAYYHO — IOMYJIAPHBIX HW3IaHUHA, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa), ee 00padOTKy U MPEJCTaBICHUE B Pa3IUYHbIX popmax ( CJIOBECHO, C TTOMOIIbIO PUCYHKOB U MPE3EHTALINMN);

Hcnonv3oeamsv npuoopemennvle 3HAHUA U YMEHUA B TIPAKTUYECKON NIEATEITHHOCTH M TMOBCEIHEBHOW XKU3HU IJI 00€CIICUCHHSI
0€30MMacHOCTH B MPOIIECCe )KU3HEACATEILHOCTH.

{.Pe3ynivmamul oceoeHusn Kypca puzuxu




Juunocmuoie pe3yipomanibl:

- popMupOBaHUE MO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH yUanuxcs;

- yOeXKJeHHOCTh B BOBMOKHOCTH MO3HAHUS MPUPOJIBI, B HEOOXOIUMOCTH PAa3yMHOTO MCITOJIb30BaHMUS JOCTHKCHUHN
HAYKH M TeXHOJOTHH JUIS JaJbHEUIIEeTO pa3BUTHUS YEJIOBEUECKOTO 00IIEeCcTBa, YBa)KCHHE K TBOPIIaM HAayKH, OTHOIICHUE
K pHU3UKE KaK K DJIEMEHTY 00IIeueT0BeYeCKON KyIbTYPHI;

- CAMOCTOSITeILHOCTh B MPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUICCKUX YMCHHUU;

- MOTHUBAIUS 00pa30BaTEIbHON ACATEILHOCTH IMKOJHPHUKOB HA OCHOBE JMYHOCTHO OPHEHTUPOBAHHOTO MOAX0/1a;

- popMupoBaHNEe IEHHOCTHBIX OTHOIICHUN K APYT APYTY, YIUTEIIO, aBTOpaM OTKPBITHH U M300pETCHUM, pe3yabTaTam
o0ydeHus.

Memanpeomemunie pe3yibmambl:

- OBJIaJICHUE HaBBIKAMH CaMOCTOSITEIbHOTO MPUOOPETECHUS HOBBIX 3HAHUM, OpraHU3aU1 YUeOHON JIEeSATEeIbHOCTH,
MMOCTAHOBKH II€JIeH, MIIaHUPOBAHUSA, CAMOKOHTPOJISI U OLIEHKHU PE3yJbTAaTOB CBOCH JI€ATEIBHOCTH, YMEHUAMU
NpeaBUIETh BO3MOXKHBIC pe3yIbTaThl CBOUX JACUCTBUI;

- MOHUMaHWE Pa3JIUUYUN MEX]y UCXOJAHBIMU PaKTaMU U TUMOTE3aMU Il UX O0OBSICHEHUS, TECOPETUUECKUMHU MOACIIMU
U peajbHBIMU 00BEKTAMM, OBJIAJICHUE YHUBEPCAJIbHBIMU YUECOHBIMU JEUCTBUAMHU HA NMIPUMEPAX THUIOTE3 JJIs

00BSICHEHHUS U3BECTHBHIX ()AaKTOB M IKCIIEPUMEHTAIbHON MPOBEPKHU BBIJBUTACMBIX TUIIOTE3; Pa3pabOTKU TEOPETHUECKUX
MOJEJIEN MPOLECCOB UIIU SIBJICHUU;

- MpUOOpEeTEeHUE OMBITA CAMOCTOATEIBHOTO MOUCKA, aHaIu3a U 0TOOpa MHOOPMAIIMU C UCIIOTb30BAHUEM Pa3TUUIHBIX
MCTOYHUKOB U HOBBIX HHPOPMAIMOHHBIX TEXHOJIOTHN IS PEIICHHS MOCTABICHHBIX 3a/1a4;

- popMuUpOBaHUE YMEHUU BOCIIPUHUMATH, IepepabaTbiBaTh U NPEABIBISITH HHPOPMAILIUIO B CIIOBECHOM, 00Opa3HOH,
CUMBOJIMYECKOM dhopMax, aHaTM3UPOBATh U MepepabaThiBaTh MOJYUYEHHYI0O HH(POpPMAIMIO B COOTBETCTBUHU C
MOCTaBJICHHBIMH 3aJlauaMU, BHIJIEISITh OCHOBHOE COJIEp)KaHUE MPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI Ha
MOCTABJICHHBIC BOTIPOCHI M M3J1araTh €ro;

- pa3BUTHE MOHOJOTHYECKOW U JUATOTHYCCKON pedr , yMEHHUS BBIPAXaTh CBOM MBICIH U CIIOCOOHOCTH BBICIYIIHBATH
cobeceqHUKA, TOHUMATh €r0 TOYKY 3pCHUS, MPU3HABATh MIPaBO JAPYroro 4ejoBeKa HAa HHOC MHEHHE,

- OCBOCHHE IMPUEMOB ACHCTBHI B HECTAHIAPTHBIX CUTYaI[MIX, OBJIaJeHUE IBPUCTUUCCKUMH METOIaMU PEIICHUS
npobiem;

- popMupoBaHuEe yMEeHUH paboTaTh B TPYMIIE C BHIIMMOJHEHUEM Pa3JIMUYHBIX COIMAIBbHBIX POJICH, PEACTABIATh U
OTCTaMBaTh CBOU B3TJSIBI U YOCIKIACHHS, BECTH TUCKYCCHIO



Ilpeomemmnuvie pe3yrvmamol:

- 3HaHUS O IPHUPOJIe BaXXKHEHIIUX (U3UUECKUX ABICHUNA OKPYXKAIOUIETO MUpa U MOHUMaHHUE CMbIcia GU3UUECKUX
3aKOHOB, PACKPBIBAIOIINX CBSA3b U3YUYCHHBIX SIBJICHUMH;

- YMEHHUS MOJb30BATHCSA METOJAAMU HAYYHOTO UCCIIEJOBAHUS SABICHUN MPUPOABI, IPOBOAUTH HaOIIOJCHHUS,
MJIAHUPOBATH U BBHIMOJHITH dKCIIEPUMEHTHI, 00pabaThiBaTh pe3yiabTaThl U3MEPEHUH, MPEICTABIATh PE3YyIbTATHI
M3MEpPEHUN ¢ MOMOIIbI0 Tabnul, rpagukoB U GopMys, OOHAPYKUBATh 3aBUCUMOCTH MEXAY PU3UUYECKUMHU SIBICHUSIMU,
O0BSICHATH MOJYYECHHBIEC PE3YJNbTAThl U JIeJaTh BHIBOJbI, OLIEHUBATh I'PAHUIIBI TOTPEIIHOCTEH PE3yAbTaTOB H3MEPECHUH;
- YMEHUS NPUMEHIATh TEOPETUUECKHNE 3HAHUA 110 (PU3UKE HA MPAKTUKE, peliaTh PU3NUECKHUE 3aJauyl HA IPUMEHEHHE
MOJIyYEHHBIX 3HAHUMH;

- YMeHHUs U HaBBIKM NPUMEHSTH MOJYUYCHHbIE 3HAHUS ISl OOBSICHEHUS NPUHIIUIIOB NEUCTBUS BaXXHEUIINX TEXHUYECKUX
YCTPOUCTB, pelIeHU NPAKTUYECKUX 3a/]a4 MOBCEAHEBHOM XKU3HU, PAllHOHAIBHOTO NPUPOIONOJIb30BaHUS U OXPaHbI
OKpPYXalolle cpeibl;

- popmupoBaHue yOexKaeHNS B 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTHU ABJIECHUM NMPUPOABI, B 00BEKTUBHOCTH HAYUHOTO
3HAHHWSA, BBICOKOM HEHHOCTH HAYKHU B PA3BUTHHA MATEPHUAIBHOU U JYXOBHOU KyJIbTYpPHI JIIOJCH;

- pa3BUTHE TEOPETHUUECKOTO MBIILICHUS HA OCHOBE (QOPMHUPOBAHMS yCTAaHABINBAThH (aKThl, pa3andaTh NIPUUYUHBI U
CIEACTBUS, CTPOUTH MOJEIH U BBIIBUTAaTh TUIOTE3bI, BRHIBOJUTD U3 AKCIIEPUMEHTAIbHBIX (DAKTOB U TEOPETUIECKUX
Mozeneld pU3NIEeCKNUe 3aKOHBI;

- KOMMYHUKAaTUBHBIE YMEHHUS NOKJIAABIBATH O PE3YyJIbTaTaX CBOETO MCCIEAOBAHUS, Y4aCTBOBATh B JUCKYCCHUH, KPATKO
M TOYHO OTBEYATh HA BOMPOCH], UCIIOJIb30BATh CIPABOUYHYIO JUTEPATYPY U APYTrue UCTOUYHUKU WHPOpMAIIUH.

8.Cucmema ouenku

OI11eHKA 0TBETOB YUYAIIIUXCH
Ounenka «5» CTaBUThCS B TOM Cllydae, €CIM YyYalluhCs T[IOKa3bIBaeT BEPHOE TMNOHUMAaHUE (U3UUYECKOM CYITHOCTU
paccMaTpUBaeMbIX SBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TCOPHUH, a TaK K¢ MPaBUILHOE ONpeneicHue GU3NIECKUX BEIUYHUH, UX
SIAVHMI] ¥ CIIOCOO0B U3MEPCHHMS: TIPABUIIHHO BBITTOTHICT YEPTEIKH, CXEMbI U TPA(QUKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COTIPOBOXK/IACT PAcCKa3 COOCTBEHHBIMH MPUMEPAMH, YMEET MPUMEHITh 3HAaHUS B HOBOW CUTYAIIMH MPHU BBIMTOTHECHUH MPAKTHUSCKUX
3aJIaHWIA; MOYKET YCTAaHOBUTH CBS3b MKy M3Y4aeMbIM U paHee N3YUCHHBIM MaTepPHAIIOM 10 Kypcy (GH3HUKH, a TAKXKE C MaTEPHAIIOM,
YCBOCHHBIM TPU U3YYEHUH APYTHX MPEIMETOB.




OneHka «4» CTaBUTHCS, €CIIM OTBET YUEHUKA yIOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM Ha OLICHKY S5, HO JAaH 0€3 MCIOIb30BaHUs
COOCTBEHHOT0 TUIaHa, HOBBIX MPHUMEPOB, O€3 MpUMEHEHUs 3HaHUII B HOBOW CHUTyallMHM, 6€3 MCIIOJIb30BaHMS CBA3CH C paHee
M3YYEHHBIM MaTEpUajJIOM M MATEPUATIOM, YCBOCHHBIM MPU U3YHYEHHUH JIp. MPEAMETOB: €CJIHM YYaIIUCs TOMYCTUI OJIHY OLUMOKY WIIN
He OoJiee ABYX HETOUYETOB U MOXKET UX HCIPABUTH CAMOCTOSITENIEHO UITH C HEOOJBIIION MOMOIIBIO YUUTEIIS.

Ouenka «3» CTaBUTHCA, €CIU Yy4YallMWCsA MPaBUIBHO NOHMMAET (U3MUECKYIO CYHIHOCTh pPAacCMaTPUBAEMbBIX SIBICHUU U
3aKOHOMEPHOCTEH, HO B OTBETEC HMEIOTCS OT/ACIbHBIE TPOOEIbl B YCBOSHHU BOMPOCOB Kypca (U3UKU, HE MPEMATCTBYIOIINC
TaJIbHEHIIIEeMY YCBOCHHIO BOIMPOCOB MPOTPAMMHOIO MaTepHalia: yMeeT MPUMEHSTh MOJMyYeHHBIC 3HAHHS TPU PEIICHUH MPOCTHIX
3aa4 ¢ WCIOJb30BaHUEM TOTOBBIX (DOPMYJ, HO 3aTpyIHSAETCS NpPU PEIICHUHU 3a1ad, TPEOYIONUX MpeoOpa3oBaHUsS HEKOTOPBIX
dbopmyi1, TomycTUI He OoJiee OJHOM IrpyOol OMMOKY U JIBYX HEIOYETOB, HE Oojiee OJHOM rpyOoi M OJHOM HerpyOo OIIMOKH, HE
6onee 2-3 HerpyObIX OMIMOOK, OAHOW HErpyOOil OIMOKHU U TPEX HETOUYETOB; NOMYCTHI 4-5 HETOUETOB.

Onenka «2» CTaBUTCS, €CJIM y4YalllMiCs HE OBJIaJIel OCHOBHBIMU 3HAHUSIMH M YMEHHUSIMU B COOTBETCTBUU C TPEOOBaHUSIMU
MPOTPaMMBbI U IOMYCTHI OOJbIIE OMMOOK U HEAOUETOB YEM HEOOXOIUMO JIJISt OIIEHKH «3».

O11eHKa KOHTPOJbHLIX Pa0d0T

Ouenka «5» craBuTcs 3a pab0Ty, BBIIOJIHEHHYIO IOJTHOCTBIO 0€3 OMHUOO0K U HEI0YETOB.

Onenka «4» cTaBUTCS 32 padOTY BBINOJHEHHYIO MOJHOCTHIO, HO NMPU HAJIMYKUU B HEl He Oosiee ogHOU TpyOoii U oAHON HerpyOoi
OIMOKHU ¥ OJHOTO HeAouéTa, He Oosiee TPEX HETOUETOB.

Onenka «3» CTaBUTCS, €CJIM YYEHUK MPABUJIbHO BBIIOJHUI HE MeHee 2/3 Bceil padoThl WM JOMYCTU He Oosiee ogHOU rpyOoi
OIMUOKHA U.JABYX HEAOUYETOB, HE OoJiee OAHOU rpyOoi OmMOKM M OJAHOW HEerpyooi omuOku, He Oojiee TpeX HErpyobIX ONIMOOK,
OJIHOW HerpyOoW OMMOKM W TpeX HEAO0YETOB, MpU HaIWuuu 4 - 5 HEeAOuETOB.

OneHka «2» CTaBUTCS, €CIM YUCIIO OIIMOOK U HEJJOUETOB NMPEBBICUIIO HOPMY JJISl OILICHKH 3 WJIM NMPaBUIbHO BBIMOJHEHO MeHee 2/3
BCEil pabOoTHI.

OueHka J1alopaTOPHBIX PadoT

OueHka «5» CTaBUTCS, €CIIU yUaIUICs BBITIOJHIET padoTy B MOJTHOM 00BbEME C COOTI0IEHUEM HEOOXOAMMOM MOCIIEI0BATEILHOCTH
MIPOBEJICHHS OIBITOB W HM3MEPEHHI; CaMOCTOSTEIIbHO W PaIMOHAIBHO MOHTHPYET HEO0O0XOoauMoe OOOpYyJOBAaHHE, BCE OIBITHI
MIPOBOJIUT B YCJIOBHUSX U PEKUMAX, 00ECMEYMBAONINX MMOTyYEeHNE MPABWIBHBIX PE3YyIbTATOB U BHIBOAOB; COOJIIOIAET TpeOOBaHMUS



npaBusl 0€30MaCHOCTH TPYJa; B OTYETE MPABUIBLHO M aKKypPaTHO BBIMIOJHSET BCE 3aMHCH, TaOIMIIbI, PUCYHKH, YEPTEKH, TpapuKy,
BBIYHCIICHUS]; TPABUIILHO BHITIOIHSAET aHAN3 MOTPEIIHOCTEH.

OuneHka «4» CTaBUTCS, €CIIM BBINOJIHEHBI TPEOOBAHUS K OLEHKE «5» , HO OBLIO JOIYILEHO JIBa - TPU HEJOYETa, HE Oosee OHOM
Herpy0oil omiOKH U 0OJTHOTO HEOUETA.

Onenka «3» CTaBUTCs, €ClIM pPadOTa BBIINOJHEHA HE IOJHOCTBIO, HO OOBEM BBINOJIHEHHOM YAacTH TAKOB, IIO3BOJIET
MOJIyYUTh TPABUJIbHBIE PE3YyIbTAaThl U BHIBOJBI: €CIHM B X0J1€ IPOBEJCHUS OIBITa U U3MEPEHUI OBLIIN TOMYIICHBI OITHOKH.

OneHka «2» CTaBUTCS, €cClIM paboTa BBINOJIHEHA HE IMOJHOCTbIO M OOBEM BBINOJIHEHHON 4acTH pabOThI HE MO3BOJISET
clienaTh MPaBUJIbHBIX BBIBOJOB: €CJIU OIBITHI, U3MEPEHUS, BBIYUCICHHUS, HAOIIOIEHUS TPOU3BOIMIUCH HEMIPABUIIBHO.

Bo scex CIIyuaAx OYyeHKa cruasticaemcs, eCilu Yy4€HUK He coomooan I’I’lp€50661Hu}Z npaeuun bezonacrocmu epyda.

Ilepeuensv oumuooK:
I'pyovie ouwinoku

1. He3nanue onpeneneHui OCHOBHBIX MOHSATHM, 3aKOHOB, MPABUJI, MOJOKEHUN TEOpHH, GOpMYyJl, OOIIETTPUHATHIX CUMBOJIOB,

0003HaYeHUsI (PU3NUECKUX BEJIUYUH, EUHUILY U3MEPEHUSI.

HeymeHune BbIIENATH B OTBETE TJIABHOE.

3. HeymeHue nmpuMeHATh 3HAHUS )T PEIICHUS 3374 ¥ 0OBSICHEHUS (PU3UYECCKUX SBICHHI; HETIPABIIIBHO C(HOPMYITUPOBAHHBIC
BOIPOCHI, 33JJaHUS WJIK HEBEPHBIC OOBICHEHUS X0/1a UX PEIICHUs, He3HAHWE MPUEMOB PEILICHUS 3a/1a4, aHAJIOTUYHbBIX paHee
pELIEHHBIM B KJlacce; OITMOKH, MOKa3bIBAIOIIME HEMIPABWILHOE MOHUMAHUE YCIOBHUS 3aa4M WM HEMPaBUIbHOE UCTOJIKOBAHUE
pELICHUS.

A

Heymenue untath v CTpOUTh rpadKi ¥ MPUHIUITHATIBHBIE CXEMBbI

Heymenue noarotoBuTh kK paboTe YCTAaHOBKY WJIH JIaOOpAaTOpPHOE 000PYI0BaHKE, TPOBECTH OIBIT, HEOOXOIUMBIE PACUEThI UITU
MCIIOJIH30BATh MOJIYYCHHBIC JaHHBIC JJIS1 BHIBOJIOB.

6. HeOpexxHoe oTHOIIEHUE K JJa00paTOpHOMY O0OPYI0BAHUIO U U3MEPUTEILHBIM NMPUOOpaMm.

o b

~

Heymenue onpenennTs nokazaHusi U3MEPUTENILHOTO MPUOOpa.
8. Hapymienue TpeboBaHuil mpaBuil 6€30MaCHOTO TPyAa IPU BHINOJTHEHUH SKCIIEPUMEHTA.

Hezpyovie outuoku




1. Hetounoctu ¢popMyaupoBOK, ONIpeAeTICHUI, 3aKOHOB, TEOPHil, BHI3BAHHBIX HEMOJHOTON OTBETa OCHOBHBIX MPU3HAKOB
ornpeaensieMoro moHATHs. OmnOKy, BbI3BaHHbIE HECOOIIOIEHUEM YCIIOBHM MPOBEICHUS OTbITA WU U3MEPEHU.
OmuOKH B yCIOBHBIX 0003HAUYECHUAX HA MPUHIIMIHAIBHBIX CXEMaX, HETOUHOCTU YepTekKel, rpaduKoB, CXEM.
[Ipomyck minM HETOYHOE HATMCaHHEe HAMMEHOBAHUM eTUHUI] PU3NIECKUX BEIHMYMH.

HepaumonanbHbIil BEIOOp X0OAa PEIICHHUS.

B wn

Heoouemut

HeparmoHayibHBIC 3alMCH MPU BBIYUCIICHUSX, HEPAIIMOHAIBHBIC IPUEMBI BEIYHCIICHUH, TPeOOpa30BaHU U PEIICHUS 3a1aY.
ApudMeTnueckre ONMOKH B BEIYMCICHUSX, €CIIM 3TH OIMMOKY rpy00 HE HCKa)XaIOT PEAIbHOCTD MOJIYYCHHOTO pe3y/IbTaTa.
OTtnenpHbIE TOTPEITHOCTH B (JOPMYIUPOBKE BOIIPOCA WIIK OTBETA.

HeOpexHoe BhITIOTHEHUE 3amucei, YepTexkel, cxem, rpadukoB.

Opdorpaduyeckue U MyHKTYaIllMUOHHBIC OIITMOKU

abrwnE

9.Yueono — memoouueckuiit KOMnjiexkm

1. lleppiikun A.B., I'yrauk E.M. ®usuka. 8 knacc. — M.: Jlpoda, 2011

2. Jlykamuk B.M. CoopHuk 3aaau o gusuke. 7-9 knaccsl. — M.; [Ipocsemenue, 2007

3. IlpumepHbIe porpamMMbl o yueOHbIM nipeameTaM. dusuka. 7 — 9 knaccel: mpoekT. — M.: IIpocsemienue, 2011

4. Bonko B.A. YHuUBepcabHBIC TOYPOUHBIE pa3pabOTKH MO Gu3MKe: 8 Kimacc. — 3 —¢ u3.. mepepadort. u mon. — M.: BAKO, 2012

5. I'pomiuieBa O.U. KoHnTponbsHbIE B caMOCTOsITENbHBIE paboThI MO (huszuke § kiace: k yaueOHuky A.B. Ileprermkuna. @usuka. 8kmace. —
M.: U3paTenscTBO «OK3amen» 2013.

Cooeporcanue mamepuaia KOMIJIEKmMa noaHocmvlo coomgemcemeyem llpumepHotl npoepamme no ¢uzuke 0OCHOBHOZO
0bwe2o0 0bpazosanus, 00a3amMeNbHOMY MUHUMYMY codepaicanusi. Komniexm pexomenoosan Munucmepcmeom obpazosarus PD

KOHI’I’IDO]ZbHO — usmepumesibHble mamepuaiibl, HAnNpaeilerHHble Ha U3YVYEeHUEe YDOBHA.

® 3HAHWI OCHOB (PpU3MKM (MOHOJOTMYECKUH OTBET, IKCIPECC — OMPOC, (PPOHTANBHBIA OMPOC, TECTOBBIA OMPOC, HANMMCAHUE U
3amuTa COOOIIEHUS 10 3aJaHHOU TeMe, OOBICHEHHE SKCTIEPUMEHTA)

® MPUOOPETEHHBIX HABBIKOB CAMOCTOSITEIILHOW M MPAKTUICCKOM NEATEIPHOCTH yJalmxcsi (B X0JIe BBITIOJTHEHHS JIAOOPATOPHBIX
paboT u pelieHus 3a1ay4)



® Pa3BUTBHIX CBOMCTB JIMYHOCTU: TBOPYECKUX CIIOCOOHOCTEH, HHTEpeca K U3y4YeHUI0 (U3UKH, CAMOCTOSTENbHOCTH,
KOMMYHHUKATUBHOCTH, KPUTUYHOCTH, pedICKCHU.

Hcnonbvzyemble mexnuueckue cpeocnea
e [lepCoOHAIBHBIA KOMIIBIOTED
e MyJbTUMEIUNHBIA IPOEKTOP

Hcnonvzyembie mexHon02uu: 3I0pOBBECOCpPEKEHHSI, MPOOIEMHOT0 OOyuYeHHUs, TMeJaroruka COTPYIHUYECTBA, Pa3BUTHS
HCCIIEIOBATENbCKUX HABBIKOB, TU(PGEPEHIIUPOBAHHOTO MOIX0a B 00YUEHHH Pa3BUTHSI TBOPUYECKUX CITIOCOOHOCTEH

OopaszosamenvHbie OUCKU
VY4eOHbIe JEMOHCTPALMU IO BCEMY KYpCy (PM3HKH OCHOBHOM HIKOJIBI ¢ TOAPOOHBIMU KoMMeHTapusiMu. DVD nuck.6 UML Apcenan
obpazoBanus, 2012
Ilpezenmayuu, co3qaHHBIC YUYUTENIEM U IETbMHU B IIPOLIECCE 00pa30BaTEIBHOIO MpOLEcca MO KaXa0M n3ydyaeMoil Teme
Komnnexm pusuuecxkoco I'MA obopyoosanus 0ns nposedenus 1abopamopHulx pabom
Tabauywl
Qo0o3nauenus, COKpauieHus
K29C KUM I'MA — Kozibl 3JIEMEHTOB COAEPKaHUSI KOHTPOJIbHO U3MEPUTENbHBIX MaTepranoB I A
KITY KUM I'MA — koAbl IpOBEPSAEMBIX YMEHNUNA KOHTPOJIBHO — U3MEPUTENBHBIX MarepuasioB [ A

JI. — JIykamuk B.U. CoopHuk 3amau no ¢usuke. 7-9 knaccel. — M.: [Ipocsenienue, 2007
KHUM . - I'pomuesa O.U. KonTponbHbIe U camocTosITeNbHBIE paboThl 1o pusuke 8 kinacc: k yueOHuKy A.B. [lepeimkuna. @usuka. 8 kmace. —M.:
N3narenserBo «Ox3amen» 2013
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Paznen 1 TEIIJIOBBIE SIBJIEHUS (24 yacoB)
OcHoBHBIE BU/IBI IATEILHOCTH yueHUKa: HaOmroaaTe n3MeHeHe BHYTPEHHEH SHEPTUH Teja MPH TeIuionepeaade U padoTe BHEITHUX Cril. MccnenoBaTh siBICHUE TEIUIOOOMEHA MTPU
CMEIIMBAaHUH XOJIOJHON U Topssucii BOAbI. BBIUUCIIATE KOJMYECTBO TEIUIOTHI U YACIBHYIO TEINIOEMKOCTh BEIIECTBA IIPH TeILTonepeaaye. M3MepsaTh yAeIbHYIO TEIIIOEMKOCTh BEIICCTBA.
UzMmepsats TeIIoTy miaBieHus Jibaa. MceiaenoBath TeoBble cBoiicTBa napaduHa. Habmonate n3MeHeHue BHYTPEHHEH SHEPTUH BOJIBI B Pe3yJibTaTe UCTapeHus. BeaucsaTh
KOJIMUYECTBO TEIUIOTHI B IMPOIIECCaX TEIUIONEPEayuy MPH IUIABICHUN U KPUCTAILTU3AIMH, UCTIADEHUH U KOHICHCAIIMH. BEIYUCIATh YACTBHYIO TEILIOTY IUIABICHHS U TApO00pa30BaHuUs

BeniecTBa. MI3MEpsITh BIaKHOCTH BO3MyXa MO ToUKe pockl. OGCY IATh SKOJIOTHIECKHUE TTOCIEICTRHS TPMMCHEHH)S IBUTATENeH BHYTPEHHETO CTOPAHHSI, TEIUIOBBIX M THPOAJICKTD OCTAHIIHI

IIpumepsr 3HaTh: CMBICT (U3WYECKNX BEIHYUH «TeMIepaTrypa». | 3Hanueso — | OpoHT npe3eHTa )
o =
o TCIIJIOBBIX U «Cpe€aHAsd CKOPOCTHh TCIITIOBOI'O ABHMXXCHMUS», CMBICII npe()MemH AJIBHBI ousa 5
E § QJICKTPUUCCKU TMOHATHSA «TCIIJIOBOC PABHOBECHA» bll/lv onsvlm, u E
o v
E g X ABJICHUU. YMerh: pa3in4daTth TCIJIOBLIC SABJICHUA, aHAJIU3UPOBATH npedMemHa Oo11pocC, %
o]
§‘ E Oco0eHHOCTH | 3aBHCHMOCTb ~ TEMIEpaTypsl Tela OT  CKOPOCTH | A YCTHBI £
% =
E E JABUXKCHUS ABHUIKCHUA €TI0 MOJICKYII KomnemeH € g
=
g_ g E MOJICKYJI. JInyHOCTHLIE: I/ICCHCHyIOT 3aBUCUMOCTDL HAIIPABJICHUSA | MHOCHIb, OTBET E
)
E = 2 Cssi3p U CKOPOCTH TEMJI000MEHa OT Pa3HOCTH TEMIIEPaTyp yuebHo Bl =
= 2 % temneparypsl | [lo3HaBaTeabHble:  Breiaensior wu  GopMyIHpYIOT | no3Hasame §
E é g g TENa U MMO3HABATCIbHYIO Iejdb. CTPOAT JIOTMYECKHE LEIH | JbHAA §
= o= 1
v 290 CKOpPOCTH acCyXIeHNi. BeIIBUraroT 1 000CHOBBIBAIOT TUIIOTE3EL, | OesamelbHo v
H m % < ) <
=g =4
o g9 § 8 JBIKCHHS €r0 | MpeyIaraloT CIIOCOOBI UX MTPOBEPKHU cmb =
— = o o N
S5 = 28 © MOJIEKYJI. PeryasituBnubie:  QopMyIHpYIOT — MO3HABATEIBHYIO o d =
QS o = 4]
= SRl e JBmkenne L€]Ib, COCTABIAIOT IIAaH M ITOCIEAOBATEILHOCTE 0
=] 2] o o “ 4
= z g o = MOJICKYJI B NefCTBHIA B COOTBETCTBHU C HEH z .
= =] s
% g § 3 = razax, KommynukaruBuble: [lnanupyror oOmmue crocoObl 2 &
S g
2 E § 3 E KUIKOCTAX U pabotel. Mconp3yroT aieKBaTHBIE S3BIKOBBIC CPEICTBA S Ei
= Yo g g TBEPJIBIX JUIE  OTOOpaKeHWST CBOMX YYBCTB, MBICIEH U = L;
w ~ H:\
ot s 2 = 2 Tenax no0YyKAEeHHH 22
o) 5
g E[ = = E o
E S5 T S 8
85 % o o o
o ™8 T E B
a8 m ) = O
5D |8 22
£z 2 5 Xumust. 2 3
2 m )
288 2 MeouyuHa E 5
5 02 st
< O H ™
= g v o) ecTeCTBO3HaH o~
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B KOJJICKTHBHOM OOCYXICHHH TNpoOJIeM, YydaTcs
BJIa/IETh MOHOJIOTMYECKOW W AMAJIOTHYECKON (opmMamu
peuu




OL[eHI/ITB 3HaHWA, YMCHHA U HABBIKW Y4YallUuXCs 110 TEME ((BHyTpeHHHS{

PHEPT U

HpO6J’IeMHHe 3aJaHusl, ITIOMCKOBEIT MECTOA, pe(bJ'IeKCI/ISI

OCoO3HAaI0T Ka4eCTBO U YPOBEHb YCBOCHHUS
KoMMyHnkaTHBHBIE:
COBEPILAEMbIX JEHCTBUI
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MCCJICA0BATh TCPMOC U CACJIATh YCPTEXK, MMOKA3BIBAOIINN €0 YCTPOUCTBO.

Hamuts B TEpMOC ropsiie

KaKO€ KOJIMYCCTBO TCIJIOTHI TEPAECT TEPMOC B Hac. nOBTOpI/ITb TO XK€ C

XOJIOTHOM BOIOM U ONpPEACINTh KAKO€ KOJIMYCCTBO TENJIOTHI TCPMOC

HDI/IO6DeTa€T B 4ac. CDaBHI/ITL U II0YEMY TEPMOC COXPAHSCT BCIICCTBO




KoauuecTBO TENMJI0THI ’ Heo0XoaMMOoe JJIS IJIABJIEHUS TeJIa U

BbIJACJAAIOHICECCH IIPH €0 KPUCTAIU3AHA

Onpe}lenm"b crroco6 pacyeTra KOJIMYECTBA TCIUIOTHI B U3Yy4Ya€MbIX IpOLeCCax,

OTpa6aTI)IBaTL HaBBIKU IIPU PCIICHUH 3a1a4.

Hpo6neMHoe H3JI0KCHHUC, OOBICHUTEIILHO I/IJ'IJ'[IOCTpaTI/IBHHﬁ METO

4 B yueOHHKe.
®opmyJia 1Js
pacuera KoJ.
TeILIOTHI ,
He00X0IUMOro
AJ1d IUIABJICHUs
TeJIa WK
BbIIEJIAI0IIErocst
NP ero
KPUCTAIN3 a1l
u

Mamemamuxa

paccyxaeHni. BBIMONHSAIOT omepanuu co 3HaKaMu W
CHMBOJIAMHU

PeryasituBnble: CTaBsaT y4eOHYIO 3a/adyy Ha OCHOBE
COOTHECEHHUsI TOr0, YTO YK€ M3BECTHO W YCBOCHO, U
TOr0, 4TO €I¢ HEU3BECTHO

KoMMyHnkaTHBHbBIE: AJleKBaTHO HCIOJIBb3YIOT
pe‘leBI)Ie CpellCTBa JJIA )II/ICKyCCI/II/I nu apI‘YMeHTaHI/II/I
CBOCH IO3UIINHU
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I/Icnapemle u KoHaeHcanus. Kunenue.

PaCCMOTpeTB SHEPTCTUYCCKUEC U3MCHCHHUSA B IIpOLECcax r[ap006pa3013aH1/1${ KHIICHUA, U KOHIACHCAIHUH, 1aTh

IMMOHATHUA. UCITAPCHUE, KOHACHCALWA, KUIICHUEC, YIYUTh OOBSICHSTE TH SIBJICHHS.

VICKIIHSI, 00BACHUTEIEHO PIHJIIOCTpaTPIBHLIfI METO

ITapoo6pa3oB
aHue n
ucrnapeHue.
CxopocTthb
HCIapeHus.
HacbimeHHbI
Hu
HEHACHIIeHH
bIii Tap.
Konaencanus
napa.
IIpouecc
KHUIIeHH.
IMocTosiHCcTBO
TeMIepaTypbl
NP KUNEHUH
B OTKPBITOM
cocyne.
DuzndecKkuin
CMBICJ]T
yaeJabHO’
TEIJIOThI
napooopasosn
aHus u

KOHJEeHCAIlNH.

Ananus
TabIIHIEI 6
y4eOHHKa.
Pemenne
3a1a4

mamemamuxa

3HaTh: oOmpeAeNeHUs WCHApeHUus U KOHJCHCAIWH,
KHUITCHUS

YMerb:  OOBSACHATH  TOHIDKEHHE  TEMIIEpaTyphl
KUAKOCTH TIPH WCIAPEHHWH, TMPHUBOIAUTH IPUMEPHI
SIBIICHU I MIPUPO/IBL, KOTOpbIE OOBSICHSIFOTCS

KOHJIeHcalluell mapa, MpPOBOAUTH HCCIIENI0BATEIbCKUI
SKCIIEPUMEHT [0 U3YyYEHUIO UCIIAPEHUS U KOHJICHCALUHY,
AHAJIU3UPOBATh €ro PE3yJbTaThl U J€NaTh BBIBOJBI,
paborate ¢ Tabmumedd 6 ydeOHUKA, NPHUBOAUTH
MpUMEPBI, UCIOJB30BAHUS SHEPIHH, BBIACISIEMON MpPU
KOHJICHCAllUU BOASIHOTO IMapa

JlmanoctHbie: HaOmronaroT wW3MEHEHHS BHYTPEHHEH
SHEpPTUU BOABI B pe3ynbTare ucrnapeHusi. OOBSICHAIOT
MOHMW)XEHUE TEMIEpPaTypbl NPU HCHAPEHUM >KUIKOCTH.
Hab6monarot mpotiecc KUIICHHUS, 3aBUCUMOCTD
TEMIepaTypbl KHUIIEHUS OT aTMOC(HEpPHOTO JaBIICHHS.
CrposT 1 00BSACHSIOT rpadK M3MEHEHUS TeMIIEPaTyPhI
JKUJKOCTH MPU HATPEBAHUH U KUIIEHUU
ITo3HaBaTeabHBIE: CTposT  JIOTMYECKHE  IIeTH
paccyXIeHUH. YcraHaBnuBaT MNPUYHHHO-
CJIEICTBEHHBIE CBSI3U. BBIIEISIOT OOBEKTHI M MPOIECCH
C TOYKH 3pEHUS LEIOro U YacTen

PeryasituBHbIe: BHOCAT KOPPEKTUBBI U JIOIIOJIHEHUS B
COCTABJICHHBIE TJIaHbI

KommynukatuBubie: C JOCTaTOYHOW TMOJTHOTOH U
TOYHOCTHIO BBIPA)KAIOT CBOM MBICIH B COOTOBETCTBHUHU C
3a1a4aMiy U YCJIOBUSIMU KOMMYHUKAIIUU

Penpooyxm
UBHO —
npeomemnu
blll onvim,
npeomemna
K
KoMnemen
MHOCHD,
yuebHo
nosnasame
JIbHASL
OesmenvpHo
cmo

®poHT
aJbHBI

7§
orpoc

2.10

14

Buoeo: -
HCTIIapeHne
- KAIIEHUE

- KAIIEHUE
BOJIBI [IPH
TOHIKEHHO
M JaBJIEHUH

OmnpenenuTe TEIJIOTY PacTBOPEHHS CONH (caxapa).
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BaakHocTh BO3ayxa. Cnoco0b1 onpeaeJIeHUust

BJI22KHOCTH BO3ayXa

OOBSCHUTE ITOHSATUE BIAKHOCTE BO31yXa, [IoKa3aTh

MPAKTUYCCKOC MPUMECHCHUE U BaXXKHOCTh )_'[aHHOI‘/II (i)I/I3I/I‘1I€CKOﬁ

BCIIMYUHBI.

[IpobneMHOe H3noXeHue, 6ecena, 0OBICHUTEIBHO

MJITFOCTPATUBHBIA METO

BaaxnocTs
Bo3ayxa. Touka
pocel. CriocoOb1
OIIpe/IeNICHUS
BIIQ)KHOCTH
BO3JIyXa.
I'urpomerpsr:
KOH/IeHCAlHOHH

bl ¥ BOJIOCSTHOM.

IIcuxpomertp.
N3mepenue
BJIQXKHOCTH
BO31yXa (
MpaKTHYCCKast
pabota)
Mamemamuxa,
obuonozusi.
Texnuxa,
cenbcKoe
XA3AUCNEO

3HaTh: TOHSATHE BIAKHOCTH BO3AyXa H CHOCOOBI
OTIpE/ICTICHUSI BIAYKHOCTH BO3/TyXa

YMeTh: TPHUBOAWTH TNPUMEPHI BIUSHUS BIAKHOCTH
BO3[yXa B OBITy W NEATENHHOCTH YEIOBEKa, N3MEPSThH
BJIa&KHOCTh BO3/1yXa, paboTaTh B TpyIIIe

JIlnuHocTHBIE: V3MEpSIOT BIaXHOCTh BO3/1yXa 110 TOUKE
pocbl. OOBACHSIOT yCTPOWCTBO ¥ TPWHIMUI JEHCTBUS
TICUXPOMETpa U TUTPOMETpa

ITo3HaBaTenbHBIE: IIpumensitoT METO/IbI
WH(OPMAITMOHHOTO TIOMCKA, B TOM YHCIIE C MOMOIIBIO
KOMITBIOTEPHBIX CPENCTB. Y MEIOT BBIOMPATh CMBICTIOBEIC
CJIMHUIIBI TEKCTA U YCTaHABJIMBATh OTHOIICHUS MEXKIY
HUM
PeryasituBHblIe:
[I03HaBaTEIbHYIO
COOTBETCTBUHU C HEU
KoMmyHukaTHBHBIE: YcraHaBnuBaOT paboune
OTHOIIEHUS, y4arcsi OG(EeKTUBHO COTPYAHHYATh U
CHocO0OCTBOBATH MPOJIYKTUBHON KOOTIEpaIuu

CaMOCTOSTENBEHO
enb W CTPOSIT

(hopMynmupyIOT
JIEVCTBUS B

3uanueso —
npeomemu
blll onwvim,
npeomemna
5
Komnemeny
us, yuebHas
u
nosuasame
AbHASA
OesimesibHO
cmo

®poHT
aJbHBI

orpoc

2.9

12 24

Buoeo:-
H3MEpeHHe
BIIAYKHOCTH
BO3/yXa

- TOYKa
pochl

W3mepeHre BIaXXHOCTH BO3IyXa aBTOPCKasi pa3paboTka

BHeKTqueCKOﬁ CXEMBbI JaTYUKa BJIAXKHOCTHU BO31yXa B CAJIOHE

MalllMHbl aBTOMOOMJIS Il BKJIFOUEHHsI oOorpeBa 3aTHETO WU

JI000OBOTO CTEKIIA.
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KoauuecTBo TEeNnJ0ThI, HeoO0XoauMoe 1J1s napooﬁpa303aﬂnﬂ /1

BblACAAIOIICECCH NTIPH KOHACHCALIUU

YauTn ONpeaciiATh CII0COOBI pacueTa TCIUIa B U3YYa€MBbIX IIPOLECCaX.

[MpobaeMHOe H3NOXKEHUE, Oecena, 00BICHUTEIFHO WILTIOCTPATHBHBIA METO]T

Oco0eHHocTHn
MPOIEeCCOB
HCIapeHus 1
KOHJEHCAIlMH.
ITornomenue
JHEPruu Npu
HCIapeHnu
JKHJKOCTH H
BbIJeJIEHHE ee
npu
KOHJEeHCAIMH
nmapa

mamemamuxa

3HaTh: MOHATHE Tapo0Opa30BaHUS U KOHIACHCAITIHI

YMeTb:  OOBACHATH  TOHKCHHE  TEMIIEPaTyphl
KUAKOCTH TIPH WCIAPEHWH, TMPHUBOIAUTH IPUMEPHI
SIBIICHUI TIPUPOIBL, KOTOpBIE OOBSICHSIFOTCS

KOHJIeHcalluell mapa, MpPOBOIUTH HCCIEI0BATEIbCKUI
9KCIIEPUMEHT M0 U3yYEHHUIO HCIIApEHUs U KOHJCHCALUH,
AHAJIU3UPOBATh €ro PE3yJbTaThl U J€NaTh BBIBOJBI,
pabotatp ¢ Tabmumerdr 6 ydeOHWKA, TPUBOIUTH
MIpUMEpPBI, MCIOIb30BAHNSA DHEPIHH, BBIIEISIEMON NpHU
KOHJICHCAllUU BOASIHOTO IMapa

JIlnunoctHblie: HaGmromaioT w3MeHeHHS BHYTpPEHHEH
SHEpPTUU BOABI B pe3ynbTare ucrnapeHusi. OOBSICHAIOT
MIOHW)KEHUE TEMIIEpaTyphl MPHU HCHAPEHUHU >KUAKOCTH.
HabGmomator  mpomecc — KHUIEHWS, 3aBUCUMOCTD
TEMIepaTypbl KHUIIEHUS OT aTMOC(HEpPHOTO JaBIICHHS.
CtposT 1 00BACHAIOT rpaduK U3MEHEHHS TeMIIEpaTyphI
JKUJKOCTH MPU HATPEBAHUM U KMIICHUU
IHo3naBaTe/ibHBIE: CTposT  JIOTMYECKHE  LIENH
pacCyXIEHUM. YcranaBnuBaroT MPUYMHHO-
CJIEJICTBEHHBIE CBSI3U. BBIIENAIOT OOBEKTHI M MPOIIECCH
C TOUYKH 3pEHHUS LIEJIOTO U YacTeil

PeryasituBHbIe: BHOCAT KOPPEKTUBBI U JIOIIOJIHEHUS B
COCTaBJICHHBIE IIJIaHbI

KommynukaTuBubie: C [OCTaTOYHOM MOJTHOTOH U
TOYHOCTHIO BBIPAYKAIOT CBOM MBICIH B COOTBETCTBHHU C
3aJladaMHy U YCIOBUSMH KOMMYHHKAITIH

®poHT
aJbHBI

orpoc

2.8

14 12

21 aBrycra 1843 r. Jl)oynb caenan OKJIAA 10 yCTAHOBJICHHIO 00LIeH MephI TeIia U paboThl. ..

HarpeBaHue BOJbI Ha | rpalyc paBHOLICHHO MO/IbeMY Tella Maccoit 1kr Ha 460 m. [IpoBepbTe

lpe3ynbrart, noayd. [pxoynem. Ilposenure HeoO. Berauci.




Pemenne 3HaTh: OCHOBHBIC ITOHATHUS 110 U3YICHHOU TEME 3nanueso — | Camoc
3a1a4 Ha YMeTb: HaxoOuTh B TaOyuie HEOOXOOUMEBIC IaHHBIC, | npeOMemH | TOSTelN
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5 yAeTHHON OTJIaHHOE TEJIOM, YACIbHYIO TEeIJIOTY apooOpazoBaHus, | npedmemua | pabora
g TEIIOTHI BJI&KHOCTh A
§ napoobpa3oBa | YMeTb: HaXOoAuTh B Talnuie HEOOXOAWMBIC NAHHBIC, | KOMHEmeHy
X HUS, PacCUNTHIBATD KOJMYECTBO TEIUIOTHI, MONYYCHHOE WU | Us, yueOHAs
§ = KOJIMYECTBA OTJIaHHOE TEJIOM, YACIbHYIO TEIJIOTY apooOpa3oBaHus, | U
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IMOCTPOCHUE KJ'IaCCHq)HKaIIPIOHHOﬁ CXEMBbI, BBIACIIAA

OCHOBAaHHEM [CJICHUA CII0COOBI H3MEHEHHUS BHyTpeHHeﬁ

bHepruu ( MeXx. padboTta

, XUM. p€aKliuu, B3aUMOICUCTBUEC

BEIICCTBA C DJICKTpOMAT. I10JIEM , TECIIONEpEaaya,
[TCIIOIIPOBOAHOCTHb, KOHBCKIM, H3JIYYCHHUEC.

AIIEKTPUIECKUX 3apsioB. VccnenoBars IeHCTBUS SIEKTPHUUECKOTO OIS Ha Tella U3 MPOBOJHUKOB M JU3JIEKTPUKOB. COOMPATh U HCTIBITHIBATH AJIEKTPUIECKYIO HEMb. VI3roTOBISTh 1
HCIBITBIBATh FAIbBAHUYECKUH AJIeMEHT. VI3MepATh CHITy TOKA B JJIEKTPUUECKOH IeNHn. 13MepATh HanpshKeHUe Ha y4acTKe LEMu. M3MepsATh 3IEKTPHYECKOE CONPOTHUBIICHHE.
HccnenoBath 3aBUCHMOCTh CHJIBI TOKA B ITPOBOJHHUKE OT HAIMIPSDKEHHS Ha ero KoHIax. M3aMepsaTs paboTy U MOIIHOCTH 3JICKTPHUUECKOTO TOKa. BBIUUCIIATE CHIly TOKa B LIeTH, paboTy u
MOIITHOCTb AJIEKTPUIECKOro Toka. OOBSICHATH SABJICHUE HATPEBaHUS IPOBOAHUKOB AJIEKTPUISCKUM TOKOM. 3HAThH U BHIMOIHSATH MPaBHUila 0€30MacHOCTH MPH PadOTe ¢ HICTOUHHKAMH
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OcHoBHbBIE BU/IbI 1eSITEJILHOCTH yueHHKa: HaOmonaths sBIeHUs IeKTPU3alyy Tell IPU CONPUKOCHOBEHUHN. OOBSICHATH SIBICHUS JJIEKTPU3AIMH Tell U B3aUMOICHCTBHS




@ o OuiekTpu3ani | 3HATb: CMBICT TOHATHS SJIEKTPUIECKUN 3apsi Penpooykm | Pabor Buoeo
= : .
= = = a1 Tei1. J[Ba UGHO— a Hajx : E
= 2 . 2 Z pona YMeTh: 00BSICHITHh B3aUMOJCHCTBHE 3apsKCHHBIX T U | npeomemt | OIIMOK - E
= = -~
=R g § g AIIEKTPUYECKH | CYMIECTBOBAHHUE JABYX POJOB AIEKTPUIECKUX 3aPSIOB blll ONbIM, aMu pusan | 5
2] £3 3 X 3apsJI0B. Jlnunoctable: HaOmonaroT siBieHe IEKTPU3aLUU Tl | npedmemna | KOHTP witen |z
= Q < 9] -
g 3 oo % B3aumoneiict | Ipy CONPUKOCHOBEHUH U B3aUMOJENCTBHE 3apsKEHHBIX | A OJIBHBI ABa 2
(%] 9] ona
S é( c s = BHUE Ten Komnemeny | X EHSKT 5
e
I == E onHoumeHnHo | IlosmaBarenbHble: Bpigenaor u  QOpMyIHUpYIOT | us, yueOnasa | 3aJaHU puuec | 8
S O o o
EE&| 2% E | [03HABaTEeNbHYIO LE€db. YCTAHABIMBAIOT MPUYUHHO- | U 71 KHX 9
g N T
0 : E £ B Pa3HOUMEHHO | CJIIEICTBEHHBIE CBSI3U noznasame | OpoHT g o | %P |«
N 0 =
& EE| 5z C.é 3apsikeHHbIX | PeryasiTuBHBbIC: IIpuanMaroT u COXPAHSIOT | JIbHASA aJTBHHBI OB Z
o i - —
— = 2 § § n Tel. MO3HABAaTENBPHYI0  1ellb,  PEryaupyloT  Tpolecc | desmenvHo | # i : smexr | 2
= g g8 § BBITIOJTHCHUS YUEOHBIX JCHCTBUN cmob orpoc pomer | £
= m o
= | £ © KoMmyHukaTHBHBIE: YuaTcsi apryMEHTUPOBATH CBOKO P =
Q .o
g g = = TOYKY 3pCHUs, CIOPUTH M OTCTAaMBATh CBOIO ITO3UIIHUIO 8
[ae] Q ¥ 9] o
i Bl 22 S HEBPaXJICOHBIM [T OIIIIOHEHTOB 00pa3oM £
(5] S m
§ pl~} E o clv:v <
5 TN = =
25| 23 9 mMamemamuxa 5
5 2 = @
™ = 28 : 06, S
S| 28 8 I 6uonorus &
a| FE g5 &
o 5 = = jasi
VYerpoiicTBo 3HaTh: YCTpPOWCTBO ANEKTPOCKONA U JUisl 4ero 3ToT | 3uanueso — | PemieH Buoeo 4
. AIIEKTPOCKOTA. | TIpuOOp npeomemu | ue : g L§
= o -
§ é 2 Henenune YMeTb: OOHapyXuBaTh  JJICKTPU3OBAHHBIC  TEINa, | blll ONbIN, 3a7a4 nepen FE =§
~ AN
= S = BellecTB Mo TI0JIb30BaThCs 3JIEKTPOCKOIIOM, OOBSICHAITH | npeomemua | Ha oc £ gz %
= X
= A g CMOCOOHOCTH | CYIIECTBOBAaHHE IPOBOJHUKOB, MOJYNPOBOJHUKOB U | A COOTBE 3MEKT Lé 25 E
2 = 3 NPOBOAMTH JIDJIEKTPUKOB, X NIPUMEHEHUE, HaOJIIO/IaTh | KoMnemeny | TCTBUE puec = g g 8
3 o KOoro ¥
=) g B JIeKTPUYECK | TTOTYITPOBOJHUKOBBIN JHOJ ust, yueboHas S acg
5 S = y y sapin | 5 £ g %
= 5 = Wi TOK Ha Jlnunoctabie: HaOmomaoT Bo3eiicTBre 3apsHKEHHOTO | U a 2] EE g
< Q ) o
: & E 5 NMPOBOHUKH | Tela Ha okpyxamouye tena. OOBICHAIOT YCTPOMCTBO U | no3HAgame Q2= E )
= 9 ~ Q0 <
© 29| 2 = MOJIYNPOBOAH | IPUHLIUI IEHCTBUS 3JIEKTPOCKOMA JIbHASA =388 E
= ™
Y = z % HKHU U Ilo3naBaTesibHBIC: Y cTaHaBIuBaOT MIPUYUHHO- | OesmenbHO < g 2 E = g
(97] = .
— g = g € JAUDJIEKTPUKM | CIEACTBEHHBIE CBA3M. CTpOSAT JIOTMYECKWE LeNu | cmb «® é s 5 E, 5)
- o < 5
S é = g paccyxueHui R
o /M .
= 8 5 % 8 mamemamurxa | Peryaatusubie: CraBiar ydeOHYI0 3afady Ha OCHOBE EE z E Z
E o & g COOTHECEHHUS U3BECTHOI'O U HEU3BECTHOI'O S 2758
R 2 =
2 ) £ KommynukatuBubie:  ONUCBHIBAIOT — COJEP)KAHHME B EaE e
= 0 o o -
2 5 E é COBEPIIACMBIX JICHCTBUM C IIEJBI0  OPUCHTHPOBKH g = é g
g - g MIPEeIMETHO-TIPAKTUYECKON AESITETBHOCTH S 2 =
2] Q = =
= g e To 28
o) S = s 2= 588
o X Q B Q9 y
Z o S © B o s E
S A © 5 SESEF
jast ] =] =]
1 8_ o [Q_S h E = g C:g
o E = = S HOo A &




JeanMocTsh jiekTpUdeckoro 3apsaaa. CTpoeHne aToMOB .

y6eHI/ITB yyamuxcs B JTUCKPETHOCTH 3JICKTPHUYECKOIO 3apsaa, 1aTh

Bapsie

[MpoGieMHOE HU3ITOKEHHE, O0BICHUTENHHO WILTIOCTPATHBHBII METO

aToma.
He#iTpoHsl.
I[Iporonsl.
Monaenn aToMoB
BOAOPO/JA,
TeJusl, JIUTHS,
HOHBI

Mamemamuxa,
XuMust

MpeUIaraloT  CrmocoObl WX MPOBEPKH. BriOMparoT BuU
rpaduueckoit Mmoaenu
PerynsiruBHbIe: CamocTosTeThHO bopMyITUpyIOT

[I03HABATENbHYIO LIE€Jb U CTPOSIT ACUCTBUS B COOTBETCTBHUHU C
HeH

KoMMmyHuUKaTUBHBIE: OnuceIBaOT coziepKaHue
COBEPILIAEMBIX JEHCTBUI C 1I€JIbI0 OPUEHTUPOBKHU MPEAMETHO-
MIPaKTUYECKON JesITeIbHOCTH

z IlousiTHe 00 3HaTh:  TIOHATHE  DJJEKTPUYECKOTO  TONS  ero | 3Hanueso — | OpoHT Buoeo
4 -
3 5 JIeKTpuYecK | rpaduyeckoe n300paxxeHne npeomemu | aJbHBI :
<X = o o - KaKk
= 2 oM Ti0J1e. Ymers: oOHapyXHBaTh  DJJEKTPUYECKOE  TIONIE, | bili ONbIM, 171 cxena
% & ITone kak OTpEeNeNsITh W3MEHEHHWE CHIIBI, JeHCTBYIONIEH Ha | npedmemua | Ompoc TH
= «
2 E 0Cco0bIii BU] 3apsSKCHHOE TENO MPH yIAICHUN W PUOJIMKEHUH €T0 K | 5 SIEKT
2]
5 S é MaTepuu 3apsKEHHOMY TEILY KomnemeHy pucc
KO¢€
= § g JIlmunocTubie: HaOmromaroT w OOBSCHSIOT TpoIecC | us, yuebHAs Hone
[-*}
S g 5 JeNeHusl  anekTpudeckoro  3apsma. C  mOMOMIIBIO | U BUIM
N~ y .
N 3 > = MEPUOTUYECKON TaOIUIBI ONPEACTISIOT COCTaB aTOM nosHasame < | | M
el
3 & £ & Ilo3naBaTesabHble: BpIBUTAIOT W 0OOCHOBBIBAIOT | JIbHAA ™
= = £ TUMOTE3bl, TPEAIaraloT CIIOCOOBI WX  TPOBEPKHU. | OeamenbHO
et m =~ s
< o
q:) 5 ’ B BriOupatot B rpaduieckoil Moaenu cmb
Q) ‘é z ﬁé PeryastuBubie:  CamocTosiTeIbHO  (HOPMYITHPYIOT
4% g [IO3HABATENbHYI0 Lellb M  CTPOSAT JEUCTBUA B
g5 8 COOTBETCTBHH C HEM
o
£5 © KommyHnnkaTuBHbIE: OnuceiBaroT COJIEpP’)KAHME
2 = ) o o
e E[ COBEpIIAEMbIX JCUCTBUII C LEIbI0 OPUECHTHUPOBKHU
o o NPEAMETHO-IPAKTUUECKOHN EATEIbHOCTH
z Jenumoctb 3HaTh: 3aKOH COXPaHEHHUs SMEKTPHIECKOTO 3apsiaa Penpodyxm | ®poHT
ng JJIEKTPUYECKOr | YMeTh: 00bacHATH onbIT Modde — MuiekeHa, 10Ka3bIBaTh | ygyo— ATbHBI ’§
) % | 9
i 0 3apsijia. CyIlIeCTBOBaHI/Iue qacTun, HUMCHOIIIUX HAaUMCHbIIINN npe()MemH " §
£ DJIEKTPOH — INEKTPUUYECKUH 3aps, OOBSCHITH obpazoBaHue bl onvim, onpoc =
E’ qyacTuua ¢ TOJIOKUTCIIBHBIX U OTPHUHATCIIBHBIX MOHOB, NPUMCHATH MCK o
8 npeomemna .
= HAaUMEHbIIIUM NNPpEeAMETHBIC CBsA3W  JIA 00BsICHEHUS CTpOCHUA aToOMa,
=
g JJIeKTPUYECKH | PadOTATh C TEKCTOM yueOHHKa A
2 . KomnemeHy
z M 3apsI0M. YMeThb: OOHapyKHBAaTh JIICKTPHUYECKOE TII0JIC, OIPEACIATh
E Enuanna W3MEHEHNE CWIbI, NEHCTBYIOIIEH Ha 3apsukeHHoe Teno mpu | Ui, yueoHas
= QJICKTPHUICCKOI'O yAaJieHuu 1 l'IpI/I6J'II/I)K€HI/II/I €T'0 K 3apsKCHHOMY TCIIY u
o
o 3apsja. JInunocTHble: HabmogaroT n 0OBACHSIOT MpOIECC JeNeHUus | nosmnasame
oo N
N = Crtpoenue anekTpudeckoro 3apsina. C  TOMONIIBIO TEPUOAUYECKON | abHas o~
Q
i g aToma. TaOIMIBI ONPENIEINISAIOT COCTAB aTOM OesamenvHo N
5 Crpoenne sinpa | [losnasaTenabHbie: BIIBUraloT 1 000CHOBBIBAIOT THIIOTE3BL, | c~;p
&)
=
=]
E
%
(2]
=
o]
©
[}
(2]
=
jont
o
=
M
<
I
Qo
=
(9]
o
=]

IHarmcath counHeHue - PaCCyXKIACHUEC « Ho MsbI B3st1n BEPX.

criops» ( 0OPMUTB ILTAKaT)




063k, buonoruna

CpaBHUBATb pa3Hble TOYKHU 3PEHUS,
MIPUHAMATH PElIeHNE U IeTaTh BEIOOD

NpEeXae 4YeM

O0bsicHeHue | 3HATb: CTPOEHUE aTOMOB 3nanueso — | ®poHT
W
g = HA OCHOBeE YMerb:  OOBSCHATH  DICKTPU3ALMIO  Ted  HPH | npeOMemH | allbHBI
jon) < o o
58 3HAHUI 0 COTIPUKOCHOBEHHH, YCTAaHABIMBAThH MEpepaclpepeNeHue | bl onsim, i
&
= Z% CTPOEHMH 3apsifia TIPHU TEePeXo/ie €ro C HadIeKTPU30BAHHOTO TeJa | npeoMemHa | Ompoc
g ] aToma Ha HE HadJICKTPU30BAHHOE MPHU CONPUKOCHOBEHUHU 5
o
2 g & aexTpusamyu | JluunoctHpie: OOBSICHAIOT SIBJICHUS DIEKTPU3ALUH W | KOMNEmeHY
[} o v
o £ = U TeJ NpH B3aMIMOJCHCTBUS 3apsSHKEHHBIX TEJI HA OCHOBE 3HAHWU O | usf, yueOHas
™ S g
= o 5 CONPUKOCHOB | CTPOSHHH BEIIECTBA U CTPOCHUHU aToMa u
< v
2 z 2 =z eHHM, [o3HnaBaTenbnbie: COCTAaBIAIOT 1I€JI0C W3 4YacTeH, | nosnasame
jan =
2 2 & E, = nepeaauu CaMOCTOSITETIFHO TOCTPauBasi, BOCIIONHSS HEOCTAIOIINE | JIbHAA
) = g E YacTH KOMITOHEHTHL. OCYINECTBIAIOT TIOMCK W BBIAEIICHUE | OeamenbHO >
sl | g |2z |G -
2 B % g JIeKTPUYECK | HEOOXOoAMMOH HHPOpMAK cmb
o §§ 2 oro 3apsina ot | PeryasituBable: (OcCO3HalOT KadyecTBO M YPOBEHb
= 383 = OJHOIO TeJIa | YCBOSHUS. BBIIENSIOT M OCO3HAIOT TO, YTO YK€ YCBOEHO
o
2 ) g = z K IPyromy. Y 4TO €IIE MOJICKUT YCBOCHHIO
=
2 E s g ) 3akon KommynnkatuBHble:  OOMCHHMBAIOTCS  3HAHUAMHU
= =
a :‘ig & E CcOXpaHeHus MEXy WICHAMHU TPYINBl IS MPUHIATAA dPPEKTUBHBIX
= 2 e 3 2 IJIEKTPUYECK | COBMECTHBIX pEIIeHWH, Pa3BUBAIOT CIIOCOOHOCTH OpaTth
g o = O 2
[N o)
=9 ° oro 3apsiia Ha ce0sS WHUIMATUBY B OPraHU3alldd COBMECTHOTO
S~ o =
§ g % = neicTBUs
SE & GE XUMUs
Jstekrpuyeckuii | 3HATH: MOHATHE AICKTPUUCCKHUI TOK M MCTOYHUK TOKa, | 3Hanueso — | camoc
b
= ° . ToK. Ye10Bus pa3nuYHbIC BUABI HCTOYHUKOB TOKA npeomemt | TOSITEN
CYILIECTBOBAHUS . o
= gz 3Jywmp“qecmm YmeTh: OOBSICHATH YCTpPOMCTBO CyXOTO | blll Onwvim, bHas
m
= - “E’ e - . TOKA. raJlbBaHWMYECKOTO 3JEMEHTa, MPHUBOIUTH TPUMEPHI | npeomemna | paboTa
o <
S Z| B>8 B g M cTouHNKH HCTOYHUKOB DJIEKTPUUECKOIO TOKAa, OOBACHATH UX | 4
S =] 2 o & 8 & )
=l gcd 2 3 JIEKTPHYUECKOTO | ya3zHayeHUE Komneme
= S o 0 O = HY
e o - TOKA.
;2| »x S < E JluunocTHbie: HaOmronmaroT siBIEHWE DIEKTPUYECKOTO | us, yueOHAs o~
o £e| FE: = £ KparkoBpeMeHHa N P
® =2 & g g g = p ToKa. M3roTaBIMBalOT W UCHBITHIBAIOT T'ajbBaHUUCCKUN | U o
Te) = e 22 R = g ™
— = 7 = & 5 8, camocrosTenbHas | SJICMCHT. nosnasame o~
= ® QO Q jam .
2 a8 258 g 9 paboTa 1o Teme Ilo3zuaBaTeabuble: Broimendor u OPMYJIUPVIOT | JIbHAA i
gE| 288 | B¢
> 2| 3553 % E SHCKTPUSAUIA TE | 116G remy. CTPOST JIOTHYECKUE LEMU PaCCyKISHHUI OessmenbHo
T = " CTPOCHHUEC aTOMa
& = s g ° R PeryisiTuBHBIE: CocTaBistoT 1aH u | cmo
= 9} ) o
2 S5 8 x é H MOCIIE0BATEIEHOCTD JICHCTBUN
-
5 EZgE zE Xumus, KommyHnnkaTtuBHbBIe:  Yyarcs  yCTaHaBIUBaTb U
EOEZ 8 :) MAMeMamuxa
i
me 2= = o




16/31

aﬂeKTpH‘leCRaH Ienb M ee COCTaBHBIE YaCTH. DJI. TOK B MeTAJLJIaX H

3JICKTPOJHUTAX

IBEISICHHTD M3 KaKHX YacTeil COCTOUT QJICKTpHUYECKasd LECIIb, 0OBSICHUTH y4dauumces

UIINEC 3J1, OCIHH., IO3HAKOMHUTH C

, HAyYHTh COOMPATH MPOCTEH
0COOCHHOCTSIMH 3JI, TOKa B METAJlIaX M DIEKTPOIUTAX

[Ha3HAYCHHUEC KaXKI0HU 4aCTU

[TpobneMHOe H3M0XKEHNUE, TEKIUs, Oecena, 00BICHUTEIHHO WILTIOCTPATUBHBIA METO

DyeKTpHYECK
asi mensb M ee
COCTaBHbIE
YaCTH.
YcioBHbIE
0003HaYCHUS,
MIpUMEHsEeMbIe
Ha cxeMax
ANEKTPUICCKH
X 1IeTei.
IIpupona
3NEKTPUIECKO
ro TOKa B
MeTalax.
CkopocTh
pacrnpocTpaHe
HUS
AIIEKTPUIECKO
ro TOKa B
MIPOBO/THUKE

mexHuKka

3HaTh: IpaBWIa COCTABJICHUS IEKTPHUUCCKUX LIEei
YMerb: [pPUBOAUTH TOPUMEPHl  XUMHYECKOTO U
TEIUIOBOTO JAEUCTBHUSA OJIEKTPUYECKOIO TOKA U HX
HCIOJIb30BaHNUE B TEXHUKE.

JInunoctable: CoOMparOT MPOCTEHIINE NEKTPUICCKUE
UeNH W COCTABISIOT HX CXEMBl. BHIOM3MEHSIOT
COOpaHHYIO IIeTIb B COOTBETCTBHU C HOBOM CXeMOH
ITo3HaBaTe/ibHBIC: BEINONHAIOT Oonepanuy co 3HaKaMHu
U CUMBOJIaMH. BBIIENsI0T 00BEKTHI M IPOLIECCHI ¢ TOYKH
3pEeHUs 11eJI0T0 U YacTen

PeryasituBnble: CrIu9arOT CBOW cmoco® OeicTBUSA C
3TaJIOHOM, BHOCSIT KOPPEKTUBBI U IOTIOTHEHUS
KommyHnukaTusHble: YcranaBnuBaioT paboune
OTHOIIIEHUS, yd4arcsi O(P(EeKTUBHO COTPYAHHYATh U
CHocO0CTBOBATh MPOTYKTUBHON KOOTIEpaIun

3uanueso —
npeomemu
blll onwvim,
npeomemna
5
Komnemeny
us, yuebHas
u
nosuasame
AbHASA
OesimesibHO
cmo

Cocra
BJIEHU
e
DIIEKTP
HYECK
HX
nerei

5.2

Buoeo

pasnu
YHbIE
HCTOY
HUKH
JNEKT
pudec
KOro
TOKa

HpO‘II/ITaI‘/IITe craTbio I'. MeTenuIpl « O0macTb HaxoOJUTBHCA Ha TPaHU JJICKTPHUYECKOTO

Kpu3uca. YaliHUKY TOpsT, XOJOAWIBHUKU HE XOJIOAAT U3 Ta3eThl ApryMeHThI U (akTel Ne 9

2005 ron. [Tpoananusupyiite n3n0KeHHbIC AKTHI U TAHTE KPUTHIECKYIO OLICHKY




. S HeiicTBUA 3HaTh: TOHATHE JJIEKTPUYECKH TOK W HallpaBlieHHE | 3HaHueso — | OpoHT Buoeo
E E IEKTPHUECK | IEKTPUUECKOIO TOKA npeomemH | albHBI :
g & | 0oro Toka. YMeTh: TEIIOBOE, XUMHUICCKOE U MAarHUTHOE JIEHCTBHE | blil ONbim, i nepen
e g E [IpeBpamienne | ameKTpudeckoro Toka. PaboTars ¢ TekcToM ydeOHMKa npeomemna | Ompoc oc
o e g SHEPTUU Jlmunoctable: HabmromaloT NeiicTBUS 3JIEKTPHUECKOTO | 5 JIEKT
o
=z g g aneKkTpuyecko | Toka. OOBSCHSIOT SIBICHHE HAarpeBaHUs TPOBOIHUKOB | KOMNEmeHy puee
KOro
2 B 5 ro TOKa B ANEKTPUIECKUM TOKOM us, yuebHas sapsn
s % = npyrue Bunsl | [lo3HaBaTeabnbie:  OmpenensioT  OCHOBHYIO M | U a
el
5 < = SHEPTHUH. BTOPOCTETIEHHYIO uHpOpMAIHIO. Brirenstot | nosnasame -
e & E Hampaprnenue | KOJIHMYECTBEHHBIE XapaKTEPUCTHKH OOBEKTOB, 3aJaHHBIE | JIbHAA cosma
3 =
g = 5 JIEKTPUYECKO | CIIOBAMH desimenbHo o | e
(=] o a .| A
N .
& = 2 S ro TOKa PeryasituBnbie: CraBsaT y4ueOHYyI0 3ajqady Ha OCHOBE | CHib < | | nanpa
S = S g COOTHECEHHS U3BECTHOI'O U HEU3BECTHOTO ™ | | Boern
) = !
2 S 8 KommynunkaTuBHble: BeTymaror B 1uanor, y4acTBYIOT —|e
o a:? ‘f? mexHuKa B KOJUICKTUBHOM OOCYXICHWUU MpOOJieM, ydaTcs ABHIKE
9 o HHUC
g g =t BJIaJIeTh MOHOJIOTHUECKOW M JUAJIOTHYECKOH (QopMamu HOGHT
= /M >
2 % ] pedn eneit
§ o 2 3apsan
-5 § E ac
= = 2 Harmpa
= g =
< e} BJICHHU
= 2= B em
N = =
= E I5u E SJIEKT
S Z 5 puuec
B b KOro
0 = o
o= = TOKa
ANEKTpHYECKH | 3HATH: OCHOBHBIEC TOHATHUS U (POPMYJIBI 3Hanueso —
€ 3apsabl U YMeTh: NPpUMEHSTh 3HAHMS K PELIEHUIO 3a/1a4 npeomemn | KUM
s . AEKTPUIECKH blll ONBIM, r
== = 9 .
=g S i TOK Ilo3naBaTeibHBIE: BeiOupator Haubonee | npeomemna | Kourp
= g g E s¢dexTrBHBIE cIOcOObI pemieHus 3axad. OCo3HaHHO U | s OJIbHA
T ol = = IIPOM3BOJIBHO  CTPOSAT pPEYEBBIE  BBICKA3BIBAHUA B | Komnemeny | 1
] =) =] o
. 5 = 3 g MMCbMEHHOHN (hopme us, pabota :
] =
g £ = 5 > S PeryasituBabie: (OcCO3HAIOT Ka4ecTBO W YPOBEHbB | nozuasame | Ne 3 j)
L = = v
A ] ol £ o = ycBoeHHs. OLeHNBAIOT JOCTUTHYTHIH PE3yJIbTaT JIbHAs U CTp. ::
s F
:-' gl 5 E KommyHnnkaTuBHbIe: OnwucsIBaroT conepxkanue | peghaexcug | 28-3
s § 5 § = COBEPILIAEMBIX JIEHCTBHI Has (5
2 S| 2§ 2 Oesimenbho | Bapua
(=3 > 7 =
S E|lEa S 5 cmo HTOB
E 3| ¢ = 3
= 2| £ = g =
S M| s 2 2 g
2 v| 2 & = a




° Cuuia Toka. 3HAaTh: CMBICII B&JINYUHBI CUJIA TOKA 3nanueso — | Ouzng Buoeo
= E UnTeHcHBHOCT | YMeTb:  OOBACHITH  3aBUCHMMOCTb  HWHTCHCHUBHOCTH | MpeomMemH | €CKUH :
“E’ = b JNEKTPUYECKOTO TOKa OT 3apaga ¢ BpPEMEHH, | bill onbim, | JUKTa W3mep
K g g 2 AIIEKTPUYECKO | PACCUUTHIBATH MO (OpMyJie CHIy TOKA, BRIPAXKATh CHIY | npedmemua | HT No eHme
J S E 5 ro TOKa. TOKA B Pa3UYHBIX SAMHUIAX K 3 CHUTBL
= E g E ®opmyna s | JIumuHOCTHBIE: M3MepsIOT CUIly TOKa B DJIEKTPUUYECKOU | komnemeny | OpoHT TOKa
= L S 5 ompeAeNeHus] | IeNH. 3HAIOT W BHIOIHSIOT MpaBuiia O€30MIaCHOCTH TIPH | Us, yueOHasA | alNbHBI ;ﬁ:eg T
5 . E ‘E kS CHJIBI TOKA. paboTe ¢ HCTOYHUKAMH JIEKTPUICCKOTO TOKA u i N w P §
5 o = Ea g Envnnisl Ilo3naBaTejbHble: BpIpakaloT CMBICI  CUTyallUH | no3xaeéame | ompoc | o | —° T
=~ 2 § : Qg’ g CHUTBI TOKA. Pa3TUYHBIMHA CPECTBAMH (PUCYHKH, CUMBOIIBI, CXEMBI, | JIbHASA D < E
= 25 z - Pemrenne 3HAKHN) OesimenbHo N 2
= S 5 £ E g 3a1a4 PeryastuBnble: Cnu4aioT cBOil cmoco0 JeWcTBHS C | cmb 2
) 5 §_ o e 3TaJIOHOM, BHOCAT KOPPEKTUBHI U JOMOIHEHHUS B CLOCO0 ’i
g TEE gz CBOMX JIeiCTBH g
(= a2 8 E MexXHUuKa KommyHnnkaTuBHbIE: PaGoraror B rpymme, L_E
g E %oﬁ % & yCTaHaBIUBAIOT  paboyWe  OTHOWICHHS,  Yy4arcs é
S 5 E § 8 é 5>(QQEKTUBHO  COTPyAHMYaTh W  CHOCOOCTBOBAThH 5
AEE = E NPOJYKTUBHON KOONIEPALINU =
i y Haznayenue | 3HATh: IpaBuJia BKJIIOUYCHUS B LICTIH amiepmeTpa Ilosnasame | Cocta _Budeo ]
28|z aMnepMerpa. | YMeTb: UYEpPTUTb CXEMBI DJEKTPUYECKOW  WEMH, | IbHO — BJICHU Cewma | =
== & Bruniouenue U3MEPATh CWIIy TOKAa Ha PA3JIMYHBIX y4YacTKax UEeMNH, | pegrexcus | e ToKa B %
S S| z aMnepmerpa | paboraTb B TpymIe, BKIIOYAaTh aMIlepMeTp B IICMb, | Has AIIEKTP nocne | 'S
g 2 E’ B lleNb. ONpeNeNsATh  I1IeHy  JIeJIeHHs ~ aMIepMeTpa | | KomnemeHy | m4ecK mosar | £
§ E g Onpenenexue raJibBaHOMETpa 5 us, ux 5 zgzzg ;
A 1eHsl AeneHus | JIMUHOCTHBIE: V3MEpSArOT CHIly TOKa B DJIEKTPUUYECKOW | 3HAHUe80 — | TemeH, HeHHEL 5
S e g €ro IIKaJIbL. Leny. 3HAIOT U BBIMIOJHSIOT MPaBuiia OE30MMacCHOCTH NIPH | npedmemn | 1adop X 2
8 = 2 Nzmepenue paboTe ¢ UCTOYHUKAMH AJIEKTPUIECKOTO TOKa blll ONbIM, | aTOpPHA aneme ;)
§ = 8 cuibl Toka Ha | [lo3HaBaTesbHBIE: BBIpaXarOT CMBICT — CUTYallu| | uHgopmay | s HTax =
= E § pasIUYHBIX Pa3IMYHBIMUA CPEICTBAMHU (PHCYHKH, CHMBOJIBI, CXEMBI, | UOHHAS U pabota © term 2z
10 § = 2 5 yJacTKax 3HAKH) KOMMYHUKA | , ol 5 E
P S = g § nenu, coopka | PeryasituBable: CIu4arOT CBOW CHoco0 ACWCTBUS C | musHas OpaBu | o ‘_I| E,g
— = E % = ANEKTPHYECKO | STAIOHOM, BHOCST KOPPEKTHBBI U JIOTIOJIHEHHS B CTIOCO0 | KoMnemeny | TbHbBIE o 5 S
; = E* é H 11eTH CBOMX JIEHCTBUM usl. TIPSIMBI 2 E
b g g g KomMmyHnnkaTuBHbI€: Pa6otaror B rpymume, e g m
= § 2 g yCTaHaBIMBAIOT  paOoyne  OTHOLICHMSA,  Yy4arcs u3Mep § E
2 = § E mamemamuka | SQPEKTHBHO  COTPYyIHHYaTh ¥  CIIOCOOCTBOBATH eHMsl, s 2
% » S 8 MPOJIYKTUBHOM KOOTIEPAIHH BBIBOJI, % %
= = 3 % § OTBET 2, >
Sg| §5 g c =8
S E|§2 s i s
22| £5 2 JTIUHU S A~
2| zz : v F
= © z & 2 u3Mep ERe
Z |28 £ cnns &g




3 o DJieKTpHYecK | 3HATH: CMBICI BEJMYHWHBI HANIPSDKEHHWE W MIPABMIIA BKIOeHus | . 3uanueeo | Cocra
E E . ?: oe B IICTIb BOJIbTMETpPA — BJICHU
E a . E g HaNpPsKEHHE , YMmerh: BbIpaXKaTb HAIPS)KCHUC B KB, MB, AHAJIM3UPOBATH npedMemH e
5 E % 8 = CIMHAIIA TaOJIMYHBIE JlaHHBIE, pPadOTaTh C TEKCTOM y4YeOHHKA, bili OnbIm, EKTp
. ™M 3 a 5 pacCUYUTBIBATh HAIIPSKCHUEC 110 (l)OpMyJ'Ie a MUYEeCK
2 =| £¢g a HATIPAACHLA. JIuuHocTHBIE: 3HAIOT U BBHINOJHAIOT IpaBuia O€30IaCHOCTH npecmemna ec
E E“ % : kgA q)opMyﬂa AT npu pa60Te C UCTOYHHKAMH DJICKTPHUICCKOT'O TOKA. M?;MepHIOT A ux o
© 5 2 = % g OMPENIENCHAS | yanngenne Ha y9aCTKe LHEMH Komnemeny | LeTEH 2
g e g E §* 8 HAIPpsSOKCHUA. | TJo3naBaTesbHbIE: Bripaxkaror CMBICI cutyarun | WA, yueoHas 3
— ; § g8 S Ananus pPasNUYHBIMH  CPEICTBaMH (PHUCYHKH, CHMBOJIBI, CXEMBI, | U N
o R | 25 = TaOIHUIIBI 7 3HAKH) nosnasame -
g ;’ E E %E yueOHUKA. PeryastuBubie: CrnudgaioT cBoil cmoco® IeHCTBHA C | bHas
Sz % % . E z Pewrenne OTANOHOM, BHOCAT KOPPEKTMBbI M JOMONHEHHS B cnocol | JesmenvHo
= % = o CE; 9 g 3amaq CBOUX JICUCTBUU cmob
= E_ S5 £ g [é KommyHnukaTuBHble: PaboralorT B rpymnmne, ycTaHaBIMBAIOT
= 5| E £ QEJ L% S paboune OTHOUIEHUs, ydarcsi 3(PPEKTUBHO COTPYIHHYATH U
5 = § ? % g % CHocoOCTBOBATh NPOJYKTUBHOM KOOTIEpALIUH
A8 == Mamemamuxa
= DyiekTpuYecKk | 3HATH: CMBICII SIBJIICHUS anekTpuueckoro | Iloznasame | Cocta
g oe CONPOTUBJICHUS JIbHO — BJICHU
é" CONMPOTHBJIEH | YMeTh: CTPOUTH rpadMKy 3aBUCUMOCTH CHUJIBI TOKa OT | pegrexcus | e
- = ue. HampsDKeHUs,, OOBSACHATH MPUYMHY BO3HUKHOBEHUS | Has JNEKTP
£ S5 OrmnpezneneHrue | CONMPOTHUBIICHUS, aHAIU3UPOBATh PE3YIbTAThl OINBITOB U | KOMNEmeHy | WYECK
E i § OTIBITHBIM rpaduku, coOUpaTh DIEKTPUYECKYIO IIeTb, W3MEPATH | U, ux
== % myTeM HaIpspKeHUE, MOJIb30BaThCS BOJIBTMETPOM 3HaHUego — | Lenel,
g % ; 3apucuMocTH | JImuyHOCTHBIe: 3HAIOT W  BBIIONHSIOT  TpaBUjia | npeoMemH | TIPaBU
£ = = CHJIBI TOKA OT | Oe3omacHOCTH  mpu  paboTe ¢ UCTOYHHWKAMH | blil ONblMm, JIbHBIE
= % EE:? HANpPSIKEHUsl | DJIEKTPUUYECKOTO TOKa. VI3MepsifoT HampspbkeHue Ha | ur@gopmay | MpSIMBL
g w | B 5 npu Y4acTKe Lenu UOHHAA U e
= S ; 5 nocrosinnoM | Ilo3HaBaTtenbHble:  BpIpakaloT CMBICT  CUTYaUUU | KOMMYHUKA | U3MEP g
- o8| 2% CONMPOTHRBJIEH | PA3IMYHBIMU CPEACTBaMHU (PUCYHKH, CUMBOJBI, CXEMBI, | MUBHAA €HHUS 0| |
() E S E = un. [Ipupona | 3HakM) xomnemeny | nao. @ :
S = S| 8 E X nekTpudeck | PeryasituBuble: CnuuaroT cBoH crocoO nedcTBust ¢ | us pabor | ™~
E = £ 3 E oro 3TaJIOHOM, BHOCST KOPPEKTUBHI U JIOMIOJHEHHUS B CIIOCO0 brotee | ~
S = g & = CONPOTHBJIEH | CBOMX JEHCTBHUIA TC i
5 e % ; é usl, KoMmyHukaTuBHBIE: PaGorator B rpyIrme, €IUHU
S 8 =5 %’ naboparopHasi | yCTaHaBIMBAIOT  pabouue OTHOLIEHUS, y4darcs uamu
g S| = § = paboTa 1o 3¢ (}EeKTUBHO  COTPYIHHYATH M CHOCOOCTBOBAThH nu3Mep
s 12 E E E A3MEPEHUIO NPOJAYKTUBHOM KOOMEpAIUU CHUS B
§ = §ﬁ g HATPSDKEHUS CHU
E‘ E 5 ) B Ha Pa3IMYHBIX Odop
- § S y4acTKax Ienu MJICHU
SElfd |2 ¢
21 2 g °:’( Mamemamuxa pabot
5| £& 5 BL,
°| E¢ = BBIBOJL

PaCCMOTpI/ITC YCTpOﬁCTBO KapMaHHOTO (I)OHapI/IKa 1 HAYEPTUTE €TI0 DICKTPUICCKYIO CXEMY




lygacTka

MCTO/]

MO3HABATEIIBHYI0 LEIb | JIEUCTBUS B
COOTBETCTBUU C HEU

KommynukatuBHabie: Pabortator B rTpymme, ydarcs
apryMEHTHPOBATh CBOIO TOYKY 3pEHUS,
OTCTauMBaTh CBOIO

OIITOHEHTOB 00pa3oM

CTPOSAT

CIIOpUTH U

TIO3UIIAI0  HEBPaXACOHBIM IS

° = = CootHomenue 3HaTh: 3aBHCHMOCTH JJICKTPUUECKOTO CONPOTHUBICHUS | 3nanueso — | Pemen Buoeo
. [} .
g g § 5 MEXIY MPOBOJHUKA OT €ro JUIMHBI, IUIONIAJU IONEPEYHOTO | HpeoMemH ue : E:
= o = o - A
= 2 E o - CONPOTUBJICHUE | ceyeHust M MaTepHaia blll onwvim, 3a7a4 conpo g
S = = =
= el = M IPOBOZIHHKA, | yyerh:  mccaefoBaTh 3aBUCHMOCTh  CONPOTHBIEHHUS | npeomemua | Ha mme | B
€ro JJIMHOU 1
>f % = o £ nnoﬁxaumo MPOBOJIHHKA OT €ro JJIMHBI, IUIOIAIN IONEPEUHOro | 5 BBIYHC Hue o
g .
é & E % £ HOTEPEUHOTO CeUCHUS] M MaTepuaja TMPOBOJHHKA, BBIYUCIATH | KOMHemeHy | JICHUS TpOBO g
g & JIHUKO | 2
2 < Q =
= NEEE = COUCHIISL YAETBHOE COTIPOTUBIICHUE TIPOBOTHUKA us, yuebHas | CHITBI 5 =
| = : £ = ViaenbHoe JInunoctHble: VccrenyioT 3aBHCHMOCTh CHIIBI TOKA B | U TOKa, . §
== °
- 2 S| L § g E conporuBjienn | IPOBOJIHUKE OT HANPSHKEHHS HA €r0 KOHLAX. 3MepsIoT | nosnasame | Hamps u3Mep 5
® E 2 § g 3 g € NPOBOJHHMKA. | DJIEKTPUYECKOE COIIPOTHBIICHUE JIbHASA KEHUSA | o | o | CHHC =)
~ = S H >
3 = 5 £ E. £ £ Amnanus IMo3HaBaTejabHble:  YMEIOT  3aMEHATh  TEPMHUHBI | dessmenvho | , @ | | compo 5
THBJIC
=z g- ég = E TabIHIBI 8 OIpEACIICHUSMH. YcraHaBIuBaOT MPUYHUHHO- | CMb comnpo — §
= S| 8 § z z yueOHuKa. CIIeICTBEHHBIE CBA3H THBIIE JAMIIO E
: =
= 58 £ £ Qopmyna anst | perygruBHbIeE: CocTaBsior IUIaH u HUS 9KH 5 -
£ acuera N N
2 =8 g S P I10CJIeI0BATEIbHOCTD ACHCTBUN 59
= 128 g COMPOTUBICHI | 0 MyHHKATHBHBIE: PaGorator B rpyIne z o
S 5509 = s IPOBO/IHMKA. y - pyre, =2
5 E,g g E g Pewenne sanay | YCTAHABIMBAIOT  pabodne  OTHOMICHMSA,  y4aTcs g =
5 = SE |3 3¢ (heKTUBHO COTPYIHUYATH ° =
<
= £E552 | @ g3
A = g = 0 g, =
ogsgE | 2 Mamemamuxa S 2
3 . VYcranoieHue | 3HaTh: 3akoH OMa U1 y4acTKa UEenu 3nanueso — | 3agan Buoeo 2
S S 5 Ha OTIBITE YMeThb: yCTaHABIMBATh 3aBUCHMOCTh CHJIBI TOKAa B | npeomemH | U Ha : g
E 5 < § 3aBHCHMOCTH | TIPOBOJHUKE OT COIPOTUBIEHUS 3TOTO TPOBOJHUKA, | bl ONbIM, COOTBE SaKOH %
E = °§’ 5 CHJIBI TOKA OT | 3amuchiBaTh 3akoH Oma B Bujae (HOpMyIbl, pemarh | npeomemHa | TCTBUS Oma g
Q
e =2 g COMPOTHBJIEH | 3a7aud Ha 3akoH OMa, aHaNM3UPOBaTh PE3YJIbTATHI | A st = 5
. 5] ]
E & § B M NpHU OMBITHBIX JTAHHBIX, IPUBEJCHHBIX B TAOJIUIIE KOMNnemeHy ydact 2 =2
~ Ka o B
Z E‘ g o nocrosstHHoM | JIuuHOCTHBIe: 3HAIOT W BBINONHSIOT — TpaBWIA | us, yueOHas — &g
Q == =~
§ =] i S 8 HanpsiKeHuu. | OezomacHocTH  mpu  paboTe ¢ HCTOYHHMKAMU | U § )
5] )
gz = = = 3akon Oma DJIEKTPUYECKOTO TOKa. M3MepsitoT  dIIeKTpHUecKoe | no3nasame Z g
B T
o g S| x= 2 AJIF yYacTKa | CONPOTHUBIICHHE JIbHASA S 8
™ = 2 ~| ™ 5
S E B E’g g Henu. Ilo3HaBaTeabHBIE: Y cTaHaBIuBaOT MIPUYUHHO- | OesmenbHO P z E
<
N g z g(»§ g Pemenne CJICICTBEHHBIE CBS3U. BBIpaXaloT CMBICI CHUTYyalllH | Cb S &
©
S| 5& g 3a1a4 pPa3IMYHBIMH CPEACTBAMHU (PUCYHKH, CHMBOJIBI, CXEMBI, z a8
N s g 8 [l
2| a2 < 3HAKH) g3
IS
= é ° % mamemamuka | PeryasTuBable:  CamocrosTensHO — (hOopMyIMpyroT o 3
3] s O
2 S E 3 2
= =< = % o
[>) === (] tey)
S 3 > = 5 0
= = L 2 g
= g2 g 5 &
5 SH= g § g
= g g Y c g
~ z 2 8 =
s £ g S Z X
o SEN=¢ o 9 ql:).
> o = S 3

MHCTPYKIHUH ITOJIB30BAHUS OTUX HpHGOpOB




TOKa peocTaTom» , Ne 7 « H3Mepeﬂne CONMPOTHUBJICHUA MPOBOAHUKA

Hay'{I/ITL ONpeaciIATh COIIPOTUBIICHUEC ITPOBOTHUKA, UCITOJIB3Y S 3aKOH OMa, Hay4uTh

IMOJIb30BATHCS PEOCTATOM JIA PETYJIUPOBAHUA CUJIBI TOKA B 3JI, HCIH. VYmenne

coOMpAaTh 1eNb U U3MEPSTh HAMPSHKEHHE U CUITYy TOKA aMIIEPMETPOM U BOJIBTMETPOM.

[IpoBenenue uccnenoBaHus

BOJIBTMCTpPA

mamemamuxa

BTOPOCTETICHHYIO MH(OPMAIHIO. Bergemnsror
0000IIeHHBII CMBICT U (POPMATTBHYIO CTPYKTYPY 3a1a4H
PeryastuBubie:  CamocTosiTeIbHO  (HOPMYITHPYIOT

MO3HABATENbHYI0 LElb U IeicTBUA B
COOTBETCTBUH C HEH

KoMmmyHukaTuBHbIe: HTEpECYIOTCS Uy:)KMM MHEHUEM
Y BBICKA3BIBAIOT CBOE. YMEIOT CIYIIATh U CIBILIATH JPYT
apyra. C J0CTaTOYHOM MOJHOTOM M TOYHOCTBIO
BBIPQ)KAIOT CBOU MBICITH B COOTOBETCTBHHU C 33/Ja4aMU U

YCJIOBUAMU KOMMYHUKalIUU

CTPOSAT

= 3HaTh: OCHOBHBIC IOHATHSA U (POPMYIIBI . 3nanueso | Cocrta
% g YMeTh: UEpTUTh CXEMBI JJIGKTPUYCCKHX  ICTeH, | — BIICHH
Q
E 8 PACCUUTHIBATD AIIEKTPUYECKOE CONMPOTHBIICHUE W, CUILY | npeoMemH | €
g < Pewienue TOKQ, HaIllpsSDKEHUE blli onvim, 3JIEKTP
o
5 :(: 3a1a4 JlnaHOoCTHBIE: BBIUUCIAIOT CHITy TOKa, HANPSDKCHUE U | NpeOMemHa | HYECK
o E £ COTIPOTHUBJICHHSI YUACTKa I[CITH 5 170'¢
g8 2 z mamemamuka | Ilo3naBareabnbie:  IIpoBomaT aHanms  CrmocoOOB | komnemeny | Lenen ol o
< 2] =
2 & £ 2 pelIeHNns 3a1a4¥ C TOUKH 3PEHUS UX PAIlMOHATIBHOCTH U | U, o |
2] o
S = £ g SKOHOMUYHOCTH nozuasame o F||
N 3] =
aaa 5 e PeryasituBHble: BBIIEISIIOT ¥ OCO3HAIOT TO, YTO YXKE | JIbHAA U ™|
8 % = YCBOGHO M UYTO €Ie TOJUICKHUT YCBOCHHIO, OCO3HAIOT | peghiexcus
5 § KaueCTBO U YPOBEHb YCBOCHHS Has
> 8 KommynukaruBuble: BceTynmaror B AManor, C | desmensbHO
o 3 ~
5 % 2 JOCTATOYHOW TOHOTOW W TOYHOCTBHIO BBIPAXKAIOT CBOM | CHib
% a § MBICJIM B COOTOBCTCTBUM C 3aJadyaMyd W YCIOBUAMH
W
£ % b KOMMYHHUKaIUU
s E =
_ HMpuHuMn 3HaTh: YTO TaKOE peocTaT Tlosnasame | Odop Buoeo
= AeiicTBUS H YMeThb: cOOMpAaTh AIMEKTPUIECKYIO IIETIh, MOIB30BATHCS | JIbHO — MJICHU :
5 Ha3HAYeHUe peocTtaToM Ul PEryJIMpPOBAHHUS CHIBI TOKA B IICTH, | pedhiekcus | e peocr
g peocrar. pabotratb B TpymIe, TNPEICTaBIATh  PE3YNbTATHI | HAs pabot ar -
z [MonkmoueHne | M3MepeHU B BUAE TAOJWIl, U3MEPATh COMPOTHUBIICHHUE | KOMNEmeHy | bl,
g peocrata B MIPOBOIHHKA TIPH IIOMOIIH aMIlepMeTpa U BOIBTMETPa us, BEIBOJT
= 1EIb., JInyHOCTHBIE: HabGmonatot 3aBUCHMOCTD | 3HAHUEBO —
= pEryIrpoBaHU | CONPOTUBIICHUS] TIPOBOJHUKA OT €ro JJIUHBI, IUIOMWIAAH | HpeoMemHt
& € CHUTBI TOKa MIOTIEPEYHOTO CeUeHUs U OT poja BemecTBa. OOBSICHSIIOT | blil Onblm,
¥ peocTaToM U YCTPOMCTBO, TPHHLMN JACWCTBUS ©  Ha3Ha4YeHUE | unghopmay
=}
S u3MepeHne €0CTaToB. PerynmupyroT cuily Toka B LIENH C MOMOIIBIO | UOHHAS U ™
z ™
(o)
g = 5 COTIPOTHBIICHH | peocTara KOMMYHUKA ~
S S a; s npoBogHuka | [lo3HaBaTeqbHBbIe:  AHANM3UPYIOT  YCIOBUS W | MUBHASA g I
—
N g e NpY TIOMOIIM | TpeOOBaHUS 3aJay, YMEIOT BBIOMpATh OOOOIICHHBIE | KOMHeEmeHY o |
= 2 aMIiepMeTpa M | CTpaTerud pemeHus 3amadu. OnpenensoT OCHOBHYIO H | us o
X
: Q
=
2
S =
= N
]
2
=3
©
]
=
2
h
[}
=
[
=
3]
A
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miactuHKaM 1,5 B mammouky.
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HOCJICIIOBaTeJIbHOG " nmapajjieJibHOe

NMPOBOAHUKOB

(O3HAKOMUTH y4dauuxcs € mocjaea0BaTe/IbHbBIM U NapaJlJICJIbHbIM

COCIMHCHUEM IPOBOJHUKOB U UX 3aKOHOMCPHOCTAMU.

[IpobneMHoe u3noXkeHue, 6ecena, OOBICHUTEIHHO

MJTFOCTPATUBHBIU METO/T

ITocnenoBaTenbH
oeu
napajijieibHoe
coeTHHEHNe
NPOBOJHUKOB.
Conporupienne
MOCJIe10BaTeIbH
0 COeTHHEHHBIX
NMPOBOHUKOB,
CONMPOTHUBJIEHUE
ABYX
napajiieJabHo
coeMHEHHbIX
NPOBOHUKOB,
CHJIA TOKA U
HANPSKEHUs B
nenu npu
MOCJIeI0BATEbH
OM COeIMHEHHH
napajiieJibHOM
coeuHEeHUH.
Pemenne 3amau.

mamemamura

3HaTh: YTO TaKoe IOCIEAOBATENbHOE W TMapaslieTbHOe
COEIMHEHNE IPOBOTHUKOB

YMeTh: TPUBOIUTH MPHUMEPHI TOCIEAOBATENBHOTO U
MapajuleTbHOTO  COTNPOTHUBIEHHS  IPOBOJHUKOB
paccuuTHIBaTh CHITy TOKA, HalpsDKEHUE, COMPOTUBIICHNE
MPOBOJHHUKOB TIPH MOCTIEIOBATEIIEHOM M MapajieIbHOM
COEIMHEHHNH MTPOBOIHUKOB

JIlnaHocTHbIe: COCTaBIAIOT CXEMBI M COOMPAIOT METH C
MIOCJIEI0BATEIbHBIM COETMHEHUEM 3JIEMEHTOB.
COCTaBIAIOT CXEMBI U COOMPAIOT TSN ¢ TapauIeTbHBIM
COETMHEHNEM DIIEMEHTOB

IMo3naBaTtesbHbIE: CaMocCTOATENBHO CO37a10T
QITOPUTMBI  JIEATETBHOCTH TPH PELICHUH MPOoOIeM
MTOMCKOBOTO XapakTepa

PeryasituBnble: CIM4arOT CBOM C€Hoco0 JeHCTBUSA C
3TaJIOHOM

KommyHnukaTuBHble: BeTynarot B Auanior, y4acTBYIOT
B KOJUICKTUBHOM OOCYXIEHWH, Yyd4arca BIAJETh
MOHOJIOTHUECKON M AMAJIOrn4eckoil hopmamu peun

3uanueso —
npeomemu
blll onwvim,
npeomemna
5
Komnemeny
us, yuebHas
u
nosuasame
AbHASA
OesimesibHO
cmo

Cocra
BJIEHU
e
DIIEKTP
HYECK
HX
nerei

3.7

1.2

ITo MapKUPOBKE IMEKTPHIECKOTO YalHUKA (KUITATHIILHUKA)

00Ty ANEKTPUUECKOTO TOKA PH HarpeBaHUM 1 1

paccuuTaiite pal
.Boabl 1O KHUIICHUS.




HMJITIOCTPATUBHBIA METO/Q

MOIIHOCTH TOKa.
Pemienue 3anau

mamemamurka
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nadopmanuio. OOMEHHBAIOTCS 3HAHUSAMH MEXAY WICHAMHU
IpyIbI Juist IPUHATHS 3Q()EKTHBHBIX COBMECTHBIX PEIICHUH
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Jlammna HakaJuBaHus. JJIeKTpUUYeCKUe HATPpeBaTeIbHble IPUOOPbI.

KOpOTKOC 3aMbIKaHHE. NPEAOXPAHUTECIH

IBEISICHHTE TIPUYHUHBI TIEPETPY3KU CETA U KOPOTKOI'O 3aMbIKaHUs, OOBSICHUTH yyamumces

[HA3HAYCHHUC HpeﬂOXpaHHTeﬂefI, U3YYUTHh YCTPOUCTBO JIaMITbl HAKAJIMBAaHUA.

[TpobneMHOe H3M0XKEHNE, JTEKIHs, Oecena, 00BICHUTEIBHO WILTFOCTPATUBHBIA METO

Paznuunbie
BUJIBI JTAMII,
MCTIOTIb3yeMbIe
B OCBEIIEHUM.
YcrpoicTBo
JIAMITBI
HaKaJMBaHMsI.
Temnooe
JCUCTBHE
TOKa.
DIIeKTPUIECKU
e
HarpeBaTeNbH
bI€ TIPHOOPHI.
[Tprunnb
Meperpy3ku B
[enH 1
KOPOTKOTO
3aMBbIKaHUA.
[Ipenoxpanure
.

Mamemamuxa,
mexHuKa

3HaTh: IPUMEpPHI MPAKTUUECKOTO HCHOIBb30BAHUS TEIUIOBOTO
JEUCTBHUS 3JIEKTPUIECKOTO TOKa

YMeTh: pa3nuuarb 0O NPUHLUILYY JCHCTBUS  JIAMIIbI,
UCTIONIb3yeMble  JIUIsL  OCBELICHWS, IPEJOXPAHUTENIH B
COBPEMEHHBIX MpUdopax

JlmunocTHbIe: V3MepsIOT U CPaBHUBAIOT CHIIy TOKa B LIETIH,
paboTy ¥ MOIIHOCTh ODJIEKTPHYECKOTO TOKa B JlamIie
HaKaJIWBaHUS W B DJHeprocOeperaromell yamme. 3HAIOT H
BEIMIOJTHSAIOT ~TpaBmia 0e30macHOCTH TIpH  pabore ¢
HNCTOYHHKAMH INEKTPUIECKOTO TOKA. Ymeror
0XapaKTepPHU30BaTh CcrocoOBI SHEpProcOepeKeHH,
IIPUMEHSIEMBbIC B OBITY

Ilo3naBarenbHble: Brimensior 00O0OIIEHHBIN CMBICT W
(opManbHYIO CTPYKTYpY 3aJaud. BriOuparoT, comocraBisioT
U 00OCHOBBIBAIOT CIOCOOBI PEUICHHs 33/1a4d. AHAIH3UPYIOT
O6T)eKTI)I, BbIACAA CYHICCTBCHHBIE UMW HECYHICCTBCHHBLIC
npusHaky. M3BiekaoT HeoOXxomumyro HUH(MOpMALUIO U3
TEKCTOB Pa3JIMYHbIX )KAaHPOB

PeryasituBHble: BHOCAT KOPpPEKTHBBI M JIOIIOJHEHUS B
crocob cBouX AEHCTBUI B Cilydae pacXOKACHHSA ATAlOHA U
peanpHOrO aeicTBUA. [IpMHMMArOT HO3HABATENBHYIO IIENb,

COXpaHAT €€ , PpPCeryjJupyroT IMpoUecC  BbIINIOJTHCHUA
IM03HABaTCILHOU 3aJa4un
KOMMyHI/lKaTl/IBHble! Vuaarcs YIIPABJIATH IMOBEACHUEM

nmapTHepa - yOeKaaTh ero, KOHTPOJIUPOBaTh, KOPPEKTUPOBATh
U OLEHWBaTh ero JeictBus. [lmanumpyroT oOmue crmocoObl
paboTel. YMeroT (WiM pa3BUBAIOT CIOCOOHOCTH) OpaTh Ha
ce6;1 WHUIUATUBY B OpraHusany COBMECTHOT'O }:[eﬁCTBHS[
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Paznen 3 DJIEKTPOMATHUTHBIE SABJIEHUSA ( 6 uacos)
OcHOBHBIE BUIBI 1eSITEILHOCTH YYeHHKA. DKCICPUMEHTAIBHO U3y4YaTh SIBICHUS MAarHUTHOTO B3aUMOACUCTBUSI Tell. V3yuaTh sBleHUs HaMarHUYMBaHuUs BenlecTa. MccnenopaTtsh
JEHCTBHE DIIEKTPUUIECKOTO TOKA B TIPSIMOM MPOBOTHUKE HA MarHUTHYIO CTpeKy. OOHApYKHUBATh JEHCTBHE MAarHUTHOTO TTOJISI HAa TPOBOTHUK ¢ TOKOM. OOHApYyKUBAaTh MarHUTHOE
B3aUMOJICUCTBHE TOKOB. M3y4aTh NpUHIMI AEUCTBUS 3JEKTPOIBUTaTENS
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C TIPOSABJICHUEM JICUCTBUA CUJIBI

TIPUHIBIII ICHCTBHS QJICKTPOABUTATEIIA ITIOCTOAHHOI'O TOKa

[IpobneMHOe H3II0KEeHNUE, KL, Oecena, 0OBICHUTEIBHO WILTIOCTPATUBHBIN

MCTO/J]

BrIpaxkatoT cMBICH CHTyalluy Pa3iHYHBIMU CPEJICTBAMHU
(prCyHKH, CHUMBOJIIBI, CXEMBI, 3HAKH)

PeryasituBnbie: OmnpeAensioT NOCIEAOBATEIbHOCTh
MPOMEKYTOUHBIX  I[€Ie ¢  y4eTOM  KOHEYHOTO
pe3ynbTaTa

Kommynukarusnble: Pabortator B rpymnme. Ydyarcs
apryMEeHTUpPOBaTh CBOIO TOYKY 3pEHHs, CIOpUTh H
OTCTaWBaTh CBOIO TO3WIHIO HEBPAXACOHBIM IS
OIIMOHEHTOB 00pa30M, CIYIIATh U CIBIIIATH

WsroroseTe QJICKTPOMAarHuT U3 I/I3OJIHpOBﬁHHOﬁ TIPOBOJIOKH, TBO3JS U
TaJIbBAHUYECKOT' O 3JICMEHTA U ONIPCACIIUTE €r0 IMOABEMHYIO CUITY.
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Paznen 4 CBETOBBIE SIBJIEHUS ( 8 yacoB)
OcHoBHBIE BU/IBI IESITEIbHOCTH YYeHUKA. DKCIIEPUMEHTAIBHO H3Yy4aTh SBICHUE OTpaXeHHs cBeTa. MccinenoBats cBOiCTBa n300pakeHus B 3epkaiie. M3mepsars GpokycHoe
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OMOUMOHAJIBbHYIO NOAACPIKKY IMMapTHEpaM
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HTorosasi KOHTPoOJIbHAsA padoTa 3a Kypc pu3nkm 8 kiacca.

Kontposs u onienuanue 3YH 3a kypc ¢pusuku 8 xiacca

[IpobneMHbIe 3aJaHNs, TOUCKOBBII METO, pedIieKCHs

HNrorosas
KOHTpPOJIbHAs

paborta 3a Kypc

bm3uky 8
KJacca.

mamemamuxka

3HaTh: TOHATHUS, 3aKOHBI U (OPMYIBI IS PEIICHHS
3aja4 3a Kypc GU3MKH § Kiacca

YMeTh: IPpUMEHSTH MMOyY€HHBIE 3HAHUS TPU PEHICHUN
3amaq

JlnunocTHbIe: J[eMOHCTPHUPYIOT YMEHHE MPUMEHSThH
TEeopeTUYeCKre 3HAHMsI Ha MPaKTHKe, PelaTh 3a/1a4ud Ha
MIPUMEHEHNE 3HAHUH, TOTyIeHHBIX TIPY U3yYeHUH Kypca
¢bmukn 8 kimacc. PaGoraror ¢ "kapTod 3HaHMA",
JeTanu3upysl U yTouHss oOmryto kaptuHy. [loGammsior
CBSI3HM MEX]y pa3fiellaMu, H3Y9eHHBIMH B 7-8 Kitaccax
IMo3naBaTeJbHbBIE: Bri6uparot HanOoIee
a¢ekTUBHBIE CrOCOOBI penieHus 3aaad. OCo3HAHHO H
MPOM3BOJBHO  CTPOST pEYEBbIE BBICKA3bIBAHUS B
nmuceMeHHOH — ¢opme.  CTPYKTypuUpYIOT  3HaHUS.
YcraHaBIuBaIoT IMPUYINHHO-CIICACTBCHHBIC CBA3H
PeryastuBubie: OCO3HAaIOT KavyeCTBO W YPOBEHb
ycBoeHusl.  OLEHUBAIOT  JOCTUTHYTBIA  PE3yJbTar.
BrIaensioT 1 0CO3HAIOT TO, UYTO YKE YCBOCHO U UTO eIle
MOJJIC)KUT YCBOCHHIO, OCO3HAIOT KA4YeCTBO M YPOBEHb

YCBOEH
KoMmyHuKkaTHBHBIE: OnuceIBarOT COZIEp>KAHHE
coBepmiaeMblx  AeicTBuil. [IposABISIIOT TOTOBHOCTH

AICKBATHO p€arvupoBaTb Ha HYKAbI JPYIruX, OKa3bIBaTb
IIoMOoIIb 1 SMOIMOHAJIBHYIO ITOAACPIKKY IMMApTHEpaAM

3nanueso —
npeomemu
blll onwvim,
npeomemna
y]
Komnemeny
us,
nosnasame
JIbHASL U
pedghrexcus
Has
oesimenbHo
cmo

Hroro
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KOHTP
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pabota

dhopme
I'MA
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o0otbl. PaGoTa Hajg

il KOHTPOJILHOI pa

[V

AHAJIN3 UTOTOBO

OLIIUOKAMM.

CI/ICTeMaTI/BI/IpOBaTL 3HAaHUA U YCTPAHCHUE «np06en013» B 3yH 3a KypcC 8

knacca. Chenars paboTy Haj OMMOKaAMH.

[TpoGaemHble 3a7aHNs, TOUCKOBBIA METO, pedeKcus

PaGota Han
OIINOKaMH.
3amura
IIPOEKTOB

mamemamuxa

3HaTh: TOHATHUS, 3aKOHBI U (OPMYIBI IS PEIICHHS
3aja4 3a Kypc GU3MKH § Kiacca

‘YMeThb: 3amumniaTh CBOM MPOEKT

JInyHocTHBIE: JIEMOHCTPUPYIOT YMEHHE MPUMEHSThH
TEOopeTUYeCKre 3HAHMSI Ha MPaKTHKEe, PelaTh 3a/1a4d Ha
MpUMEHEHUE 3HAHUH, TOyYSHHBIX PH U3YYEHHH Kypca
¢bmukn 8 kmacc. PaGoraror ¢ "kapTod 3HaHMA",
IEeTaTM3pysl M yTOUHsSA OOmIyro KapTuHy. [l00aBisroT
CBSI3U MEXK]y pa3/ieNaMy, U3y4eHHBIMHU B 7-8 Kilaccax
IMo3naBaTeJbHbBIE: Bri6uparot HanOoIee
s dexTuBHBIE crIocoObI pemeHus 3amad. OCO3HAHHO U
MPOM3BOJBHO  CTPOST pEYEBbIE BBICKA3bIBAHUS B
nucbMeHHOH — ¢opme.  CTPYKTypUpPYIOT  3HAHUS.
YcTaHaBIMBaIOT MPUYNHHO-CIIEICTBEHHBIC CBS3H
PeryastuBubie: OCO3HAaIOT KavyeCTBO W YPOBEHb
ycBoeHus.  OLEHUBAIOT JOCTUTHYTBIH  pe3yJsbTarT.
BrIaensioT 1 0CO3HAIOT TO, UYTO YKE YCBOCHO U UTO eIle
MOMJIEKUT YCBOCHHIO, OCO3HAIOT KAa4eCTBO M YPOBEHb
YCBOEH

KoMmyHuKkaTHBHBIE: OnuceIBarOT COZIEp>KAHHE
coBeplIaeMbIX AeHCTBUU. IIposIBISIOT T'OTOBHOCTH
AICKBATHO p€arvupoBaTbh Ha HYKAbI JPYIrux, OKa3bIBaTb
IIOMOIIb ¥ SMOLMOHAJIBHYIO MOAJEPKKY apTHEPpAM
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OBOPYOOBAHUE, UCNOJIb3YEMOE MNMPU BbINMOJIHEHUAN NNTABOPATOPHbLIX PABOT MO ®PU3UKE
(COMACHO MHCTPYKTMBHO-METOOMYECKOMY MNCbMY)

Tembl nabopaTtopHbIX pabdoTt

Heo6xoaMMbIN MUHUMYM
(B pacyeTe 1 KOMNMEKT Ha 2 yen.)

CpaBHEHHE KOJMYECTBA TEIUIOTHI PU
CMEIIMBAHUU BOJIbI PA3HOM TEMIIEPATYPBHI.

- Kanopumerp -1 - Men3ypka -1 - Tepmomerp —1
- CrakaH ¢ ropsueit Bojgo —1 - Ctakan ¢ Xxon01HoM Bojion —1

H3MepeHHe YHGHBHOﬁ TCIIJIOCMKOCTH TBCPAOTO
TCJa.

- Merammueckoe teno Ha Huth -1 - Kanopumerp -1
- CTakaH ¢ X0JIOAHOU BOJOM -1 - Becsl, paznosec -1
- Cocyq ¢ ropsiueit Bojoit -1 - TepmomeTp -1

M3mepeHune OTHOCUTEIHHON BIAKHOCTH
BO3/yXa.

- Tepmomertp -1 - Kycouek Batsl -1
- CrakaH ¢ Bojioit -1 - TlcuxpomeTpuueckas tadauna -1

COopka 21eKTpUYECKOM 1ENU U U3MEPEHUE CUITbI

TOKa B €€ pa3JIMIHBIX y4aCTKax.

- Ucrounuk nuranus (4,5 B) -1 - Amnepmetp -1 - Kimrou -1
- Dnektpuueckas jammnouka -1 - CoeguHUTENbHBIE TTPOBOAA -1

N3Mepenne HanpsHKeHUs: Ha Pa3IMuHbIX
Y4acTKaX 3JEKTPUUECKOU 1EMH.

‘Uctounuk nutanus (4,5 B) -1 - Kirou -1+ Amnepmetp -1+ BoasTmeTp -1
- JIBe mammouku Ha nojctaBke -1  CoenuHUTENBHBIC TIPOBOJIA -1

PerynupoBaHue CUIlbl TOKa PEOCTATOM.

- Uctounuk nuranus (4,5 B) -1 - Peocrar -1
- Ammepmerp -1 - Kimtou -1 - CoenunurenbHbie poBoja -1

N3mepenne conpoTUBIEHNS IPOBOIHUKA ITPU
ITIOMOIIY aMIIEPMETPA U BOJIBTMETPA.

Ucrounnk nutanus (4,5 B) -1 - Peocrar -1+ BonsTt™etp -1 Pe3ucrop -1
Kimou -1 - Amnepmertp -1 - CoegunutenbHble mpoBoja -1

N3mepeHne MOIHOCTH U paboThl TOKA B
AJIEKTPUYECKOM JIaMIIe.

- Uctrounuk nuranus (4,5 B) -1 - Peoctat -1 - Kurou -1
Amnepmerp —1 - BoasT™metp -1+ CoenunurtensHbie TpoBoja -1
- DNeKTpuUecKas JlaMIia Ha MoJICTaBke -1

COopka dJeKTPOMAarHuTa M UCTIBITAHUE €TI0
JICHCTBUA.

- Uctounuk nutanus (4,5 B) -1+ Peocrar -1+ Koy -1
- CoenuHurenbHbie MPoBOAA -1+ MaruutHas crpenka -1
- Jleranmu niis cOOpKH dneKTpoMarauTa -1

N3yuenune pabOThI AJEKTPUIECKOTO ABUTATEIS
MOCTOSIHHOTO TOKA.

- Mognenb anektpoasurarens -1+ Peocrar -1+ Koy -1
- Uctounuk nutanus (4,5 B) -1- CoenunurenbHbie npoBoja -1

N3ydyenne m300pa)kxeHUsl, JaBa€MOTr0 JUH30M.

- CobOuparoinast iuH3a -1+ Dkpan -1- Koy -1
- JlJammouka Ha noacraske -1 Jluuerika -1




‘ ‘Ucrounuk nurtanus (4,5 B) -1- CoenunutenbHbie npoBoja -1

KonTtpoJsbHas padora no teme "TemnsioBbie siBiieHus' 8 kiace

KonTpoasnas padora Ne 1 mo teme «TensioBbie siBaenus» Y MK J1000i
Bapwuanr 1.

1. CrampHas ageranmp maccor 500 T mpu oOpaboTke Ha TOkapHOM cTaHke Harpenachk Ha 20 rpamycoB Llenbcus.. Uemy paBHO
U3MEHCHHME BHYTpeHHe# sHepruu aetanu? (Y aenpHas TemnoeMkocTs ctaau 500 Jx/(kr C) )

2. Kakywo maccy mopoxa Hg’)KHO CKeub, 4TOOBI MPU MONHOM ero cropanuu Bbyaenuinock 38000 k/[x sHeprum? (YaenpHas TemioTa
cropanus mopoxa 3,8 * 10 ° Jx/kr)

3.  OmnoBSIHHBIA W JATYHHBIA MIapbl OJAMHAKOBOW MacChl, B3sAThIE mpu Temreparype 20 rpamycoB Llenbcus onycTHiIn B TOPSIYYIO BOZXY.
OnuHaKoBOE JIM KOJMYECTBO TEIUIOTHI HOJNydYaT IIAapbl OT BOABI MpH HarpeBanuu? (Y nenpHas TerioeMKocTb ojoBa 250 Ix/(kr C),
natyau 380 Ix/(kr C))

4. Ha ckompko M3MEHHUTCS TemIeparypa BoAsl Maccoil 20 kr, ecinm el mepeaaTh BCIO SHEPTUIO, BBLACISIONIYIOCS MPU CrOpaHHU
6ensuna maccort 20 r?

(Y nenbHas TermmoeMkocTs Bogsl 4200 Jhx/(kr C), yaenpHas Teriota cropanns 6ensuna 4,6 * 10 " Ihx/kr) Otser: mpumepso 11 rpagycos
®u3zuka 8 kiaace ( YMK Ilepbimkun)
KonrtposbHnas padora Ne 1 mo teme «TemioBblie siBJIeHUS»

Bapuant 2.

1. Ompenenute Maccy cepeOpsTHOM JIOKKH, eciu Juisi u3MeHeHus ee temmeparypbl oT 20 mo 40 rpamycos Llenscust tpedyercs 250 JIx
sHepruu. (Y aenpHas TemnoeMkocTs cepedpa 250 JIx/(kr C) )

2. Kakoe KOIMYeCTBO TEIJIOTHI BBIIEIUTCS MPH MOJHOM cropanuu topda maccoi 200 r? (VYnenbHas TersoTa cropanus Topda 14 *
10 ®Jx/xr)

3. CranbHyI0 W CBUHIIOBYIO THpU Maccod mo 1 Kr mporpenu B KHUMSIIEH BoJe, a 3aTeM MocTaBwiIn Ha nen. Ilom xakoit u3 ruphb
pactaet Oombiie apaa’?
(Ynenwpnas teruoemkocts ctanu 500 Ix/(kr C), ceunna 140 Jx/(kr C) )



4. Kakyio Maccy KepOCHHA HYXHO C)K€4b, YTOOBI TMOJYYHUTh CTOJIKO XX€ SHEPIUH, CKOJBKO €€ BBIACISACTCA NPU CrOPAaHUHM KAaMEHHOTO

yriIs
maccoit 500 . (VenbHas Teruora cropanns kepocuna 46 *10° wr/kr,

kameHHoro yrist 30 * 10 6 JIx/Kr)
®usuka 8 kiaace (YMK Ilepoimkun)
KountpoabsHas pa6ora Ne 1 mo reme «TenioBbie ABIeHUD)
Bapuant 3

1. Kakoe Koaum4ecTBO TEIIOTHl HEOOXOAMMO JIJIsl HarpeBaHwus xxkene3Hoi rupu maccoit S00 T ot 20 mo 30 rpagycoB Lenscus. (Y aenbHas
TertoeMKocTh xkene3a 460 Jx/(kr C))

2. Kaxkas Mmacca KaMeHHOTO yrJIsi Oblla COJKKEHa B TIEUH, €CJIM TpU 3TOM Bbienmiiock 60 Mk temmoter? (Y nenbHas TEIUIOTa CrOpaHus
yrost 3 % 10 7 JHk/kr)

3. B kakom mnaThe 1eToM MeHee jkapKo: B 0eroM win B TeMHOM ? [Touemy?
4.  CKOJBKO HYXKHO C)Ke4b KaMeHHOTro yriisi, 4ToObl HarpeTh 100 kr ctanmu ot 100 mo 200 rpaxycoB Llenbcus? Ilotepsimu Temna nmpeHeOpeyb.
7
(Y nenbHas tertota cropanus yriist 3 *10 ° JK/Kr, yaenbHast TEIIOEMKOCTh CTall
500 JIx/(xr C) )
Bapuant 4

1. Kakoe KonMuyecTBO TEIUIOTHI BbAETUTCS Npu noiaHoM cropanuu 100 r cnupra? (Y nenbHast TenjaoTa cropanus cnupra 2,7 * 10 JIx/Kr)

2. KakoBa macca xene3Hol neranu, ecyii Ha ee HarpeBanue ot 20 10 200 rpamycos Lenscus monuro 20,7 xIx terunoter? (Y nenpHas
TertoeMKkocTh xkene3a 460 Jlx/(kr C) )

3. Tloyemy Bce OpHCTHIE CTPOUTENBHBIE MAaTEPHAITBI (TIOPUCTHIA KAPITHY, IEHOCTEKIIO, IEHUCTHIA OETOH U JIp.) 00JIagaroT JTyIIIHMH
TEIIOU30JISIIMOHHBIMY CBOMCTBAMH, YEM IUIOTHBIE CTPOMMATEpHaIIbI?

4. Kaxoe KOTUYECTBO TEIUIOTH HEOOXOAMMO JJIsl HarpeBaHus 3 J1 BOJbI B AlFOMUHUEBOM KacTproje Maccoit 300 T ot 20 mo 100 rpagycos
Henbcusa? (YaenpHas Temnoemkoctb Boabl 4200 Jlx/(kr C), amomunus 920 JLx/(xr C), mnotHocTh Boabl 1000 KF/MS)

KOHTPOJIbHAA PABOTA MO ®U3UKE
8 KIACC



TEMA: "ONEKTPUYECKUE ABJIEHUNA"
BAPUAHT 2

YpoBeHb A
1. Ha pucyHke n306paxeHbl TP Napbl 3apsXKeHHbIX NIErkMX OAWHAKOBbLIX LUAPMKOB, MNOABELUEHHbIX Ha LEeNKOBbIX HUTAX. 3apsj OO4HOro U3 LIApMKOB YKa3aH Ha

pucyHkax. B kakom cnyyae 3apsg BTOpOro Lapuka MoXeT 6bITb OTpULaTebHbIM?

L7 7 [/

A B B

-4 +q -9

4)AnB

OTBeT

2. NMonoXuTenbHO 3apsAXKeHHOW NMarlio4YKoM KOCHYJIMCb CTepPXKHS 3neKkTpockona (CM. pucyHok). Kak 6bin 3apsikeH anieKTpockon?

— —

@
/ i

4

1) OTpuuatensHo

2) MonoxunTtensHo
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3) Mor 6bITb 3apsiKeH MOMOXUTENBHO, MOT U OTpULATENbHO
4) OnekTpockon He Bbln 3apsKeH

OTBeT

3. B anekTpuyeckoe norie MOMIOXUTENbHO 3aPSXXEHHOro lapa BHOCAT MOJSIOXUTENbHO 3apsiKeHHYH runb3y. B kakoW Touke nonsi OTKNOHeHWe runb3bl GyaeT

MaKCUMarnbHbIM?

(e
A [ B I

1HA

2)b

3)B

Hr

OTBeT

4. 1Ba oAuHaKoBbIX 3anekTpomeTpa A n B umeloT anekTpuyeckue 3apsagabl .= 0 Kn n gg= - 20 Kn cootBetcTBeHHOo. locne coeauHeHUs 3neKTpoMeTpoB

NPOBOAHWKOM, UX 3apsiibl CTaHYT pPaBHbI
1) ga=-20Knuqgg =-20Kn
2)ga=-10Knungg=-10Kn
3)ga=+20Knungg=0Kn
4)ga=-20Knmngg=0Kn

OTBeT

5. OT kannu, umeroLen INeKTPUYECKUN 3apag -2e, oTAaenunach Kanns c 3apsgom +e. KakoB anekTpu4eckuin 3apsg ocTaBLUENCA YacTy Kannu?
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4) +3e

OTBeT

6. Mogenb atoma Pe3epcopaa onucbiBaeT aToM Kak

1) oAHOPOAHOE ANEKTPUYECKN HENTParbHOE TS0 O4YEHb Marnoro pasmepa

2) Wwap u3 NpOTOHOB, OKPYXXEHHbI CIIOEM 3NIEKTPOHOB

3) cnnoLLHOM OAHOPOAHbIN MOMOXUTENBHO 3aPSPKEHHbIV LIap C BKPanneHUs MU 311EKTPOHOB
4) NONOXNTENBHO 3apsikeHHOoe Marioe S4p0, BOKPYr KOTOPOro ABMXKYTCS 3NEKTPOHBbI

OtBer

YpoBeHb B
7. CoctaBbTe npaBuUiibHble C h1M3NYEeCKON TOUKM 3PEeHUs NpearoxXeHus.

K kaxgon no3uvuum nepBoro cronbua noadepute COOTBETCTBYHOLLYI MO3ULUIO BTOPOro U 3anuwute B Tabnuuy BbiOpaHHble LUdpbl Nog COOTBETCTBYHOLLM MU

OykBamu.
HAYAIIO NPEONNOXEHUA KOHEL|,
A) Ecnu cTeknsHHy nanoyky notepetb 1) nonoXuUTENbHBIA 3apsa
0 LWenK, TO LWenk npuobpeteT 2) oTpuuaTenbHbI 3apsg,

B) ATom, noTepsaBLUMIA OOMH UK HECKONbKO  3) HeT 3apsaa

3IEeKTPOHOB, NpeBpalLaeTcs B 4) NONOXWUTENbHBIN NOH
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B) Y HenTpoHa 5) oTpuuaTenbHbIN NOH

OTBeT

YpoBeHb C
8. UmetoTcsa Tpu ogMHAKOBbLIX 3apsiKeHHbIX Wapa. 3apsAabl NepBOro U BTOPOro M3 HUX COOTBETCTBEHHO paBHbI (-6 MkKn) n 8 mkKn. Mocne Toro, kak 3T wapbl 6b1IK
npuBefeHbl B KOHTaKT, a 3aTeM pa3beAMHeHbl, OAMH W3 LIAPOB COMPUKOCHYNCA C TpeTbUM LwWwapoMm, 3apsag kotoporo crtan (-1 mkKn). Yemy Obin paBeH

nepBoOHayvanbHbIN 3apAd TpeTbero wapa? OTBeT Bbipa3nte B MUKpOKyroHax (MkKn).
BapuanT 1

Yacrs 1
1. ObpazoBanue MOTYTEHU OOBICHICTCS ICHCTBUEM
1) 3akoHa NPAMOJHMHEHHOTO PACIPOCTPAHEHHUS CBETA 2)3aK0Ha OTpaKCHHsI CBETA.
3) 3aKoHa MPEJIOMJICHHUS CBETA. 4) Bcex Tpex MepeunciIeHHbIX 3aKOHOB.
2. Kak u3MeHUTCs pacCTOSHUE MEX/1y YeJIOBEKOM U €ro N300pa’keHHEM B IUNIOCKOM 3epKajle, €CIM YelIOBEeK NMPUOIN3UTCs K 3epkany Ha 10 cm?
1) VYwmenbmmtcs Ha 20 cM 2) Ymenpmures Ha 10 cMm.
3) YmeHbmmuTcs Ha ScM 4) He n3amenurcs.
3. Kak n3mMeHuTCs yroyi Me1y MaiatolifM Ha MIOCKOE 3ePKAJI0 U OTPAKEHHBIM OT HEro JIy4OM TIPH YBEITMYEHUH yria naaeHus Ha 10°?
1) Veemuuutcs Ha 5°. 2) VYBemuuutcs Ha 10°.
3) VYBenuuwurcs Ha 20°. 4) He uzmenurcs.
4. Jlyuu cBeTa MajaroT U3 BO3yXa Ha MOBEPXHOCTh CTEKIIA.
XOJI MPEIOMJIEHHOTO JTy4a?
1) Hal 2)Ha2 3)Ha3
4) Hu Ha 0JJTHOM PHCYHKOB HE IMOKa3aH MPaBUILHO X0
5. Ha pucyHke n300pakeHbl CTEKISIHHbIE JTMH3bI. Kakue u3
1) 234 2)1,2,3
3) 14 4)2,3
6. Kakoe nzobpaxenue qaet coduparomias IMH3a, €ClIM IpeaIMeT HaXOIUTCS 3a
1) VYmMeHbleHHOE, IEHCTBUTEIILHOE.
2) YBenu4eHHOE, MHUMOE.
3) YMeHblIEHHOE, MHIMOE
4) VYBemuueHHOE, IEHCTBUTEIBHOE.

Ha kaxom u3 PUCYHKOB IIPaBUJIbHO ITOKAa3aH

ayya.
HUX SIBJISIFOTCS pacCEeUBarOIUMU?

JBOIHBIM (hoKycoM?
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7. Kaxoe nzo0pakeHre mojy4yaercsi Ha ceTyaTke riasza?
1) JeiicTBuTEenbHOE, IEPEBEPHYTOE. 2) [leiicTBUTENBHOE, IIPSIMOE.
3) Mmuumoe, nepeBEPHYTOE. 4)MHuuMoe, mpsmMoe.
8. ®okycHble paccTostHus uH3 paBubl: F1=0,25 M, F2=0,05Mm, F3=0,1m, F4=0,2m.
VY kakoi JTMH3BI ONITHYECKas CHJIa MaKCUMaJbHa?
11 2) 2 3) 3 4) 4

Yacts 2
9. [Ipeamet ctout B pokyce coduparoreit nna3bl. Kak Oyner MeHIThCs

A. pazMep U300paKeHUsI 1)ymeHnbiaercs A b
b. ontrueckas cuna JIMH3bI 2)yBeJIMYUBACTCA

3)He MeHsIeTCS
€CITU TPEIMET MePEMEIIaTh OT JIMH3BI.

Yacts 3

10. IlonoxuTe Ha THO HENPO3PAYHOM YaLIKW MOHETY U HalAMTE TAaKOE MOJI0KEHHE I1a3 COOKY, Koria O0Ka Yallky MOJHOCTBIO €€ OT Bac 3aKkphiBatoT. Eciu,
OJIHAKO, HAJIUTH TEIIEPh B YALIKy BOJY, TO MOHETA CHOBA cTaHEeT BUAHA. [Touemy?

11. ®okycHoe paccrosiHue auH3bI 5 cM. KakoBa e€ ontuueckas cuna?

Bapuant 2

Yacts 1
1. O6pa3zoBaHue TeHH OOBIACHAETCS ACHCTBHEM
1) 3aKkoHa MpeOMIICHHS CBETa
2) BceX TpeX MepeYrCICHHBIX 3aKOHOB
3) 3aKkoHA OTpaKEHHS CBETa
4) 3aKoHa MPSIMOJHUHEHHOTO PacpOCTPaHCHHUS CBETA.
2. Kak M3MEHHTCS pacCTOSTHIE MEXK/Ty YSTIOBEKOM U €ro H300paKCHHUEM B TUNIOCKOM 3epKalie, €M YeJIOBEeK YAAIUTCS OT 3epKajia Ha 2 M?

1) He usmenwurcs. 2) YBenuuuTcs Ha 4 M.
3) YmMenbuuTcs Ha 2 M 4) YBenuuurcs Ha 2 M.
3. Kak u3MeHHUTCS yro Mex a1y MalalolliM Ha IIOCKOE 3epKalio U OTPaKEHHBIM OT HETO JIy4OM MPU YMEHBIIIEHUH YyTiia najaeHus Ha 20°?7
1) VYwmensbiutcs Ha 10 2) VYwmenbmutcs Ha 40°.
CTEKNO
3) VYwmenbmutcs Ha 20 4) He uzmenurcs. | ! |
4. Jlyun magaroT U3 BO3ayXa Ha TOBEPXHOCTH cTeksa. Ha kakom u3 ! L ! PUCYHKOB MPAaBWJIBHO TMOKa3aH X0l JTy4deu
BO3AYX
1)1 2)2 3)3 4)[IpaBUIBHOTO U300pAKEHUS HET /" /iBosAyX A,
5. Ha pucyHke n300pakeHbI CTEKIISTHHBIE JTHH3BI. Kakue n3 Hux SIBIISTFOTCS COOMPAIOTITIMH?
1) 234
2) 1,2,3
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3) 14

4) 2,3
6.Kakoe nzo0pakenne naet coouparomas JuH3a, €ClIU IPeAMET HaXOAUTCS B ABOMHOM (okyce?
1) VYBenuueHHOE, MHUMOE 2)YMeHbIIeHHOE, JEHCTBUTEIBHOE.

3) B HarypayibHYIO BEHMYHHY, JCHUCTBUTENbHOE 4)YBeInueHHOE, IeHCTBUTEIIBHOE.
7. Kakoe n3o0paxeHue 1mojryyaeTcs Ha ceT4aTke riasza?
1) JeiicTBUTEIBHOE, TIPIMOE. 2) [leficTBUTENLHOE, TIEPEBEPHYTOE.
3) Mmuumoe, npsmoe. 4) MHuumMmoe, nepeBEpHyTOE.
8. ®okycHble pacctossHuA auH3 paBHbl: F1=0,25 M, F2=0,5m, F3=1wm, F4=2wm.
V kakoil JIMH3BI ONITUYECKAsl CUJIa MUHHUMaJIbHA?

1 22 3) 3 4) 4

Yacts 2
9. [Ipenmet cTouT 3a IBOWHBIM (HOKycoM coOuparorieid TuH3bl. Kak Oyner MeHSAThCS
A. pazmep mn300pakeHUs
b. ontuueckas cumna JIMH3BI
€CIIM IIPeIMET MepeMeIIaTh K JINH3E.
1)ymenbiaercs
2)yBeIMYnBaCTCS
3)He MeHsieTCst

A b

YacTts 3
10. 3auem BoAMTENU B TEMHOE BPEeMs CYTOK IPHU BCTPEUE MAIINH MEPEKITI0OYAIOT Gaphl ¢ JaIbHET0 CBeTa Ha OMM>KHUN?
11. Ontrueckast cuia auH3b1 S5 antp. Kakosa e€ hokycHas cumna?



