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Cmamyc dokyMmeHma

Pa6ouasa nporpamma no cusuke 8 k1. cocTaB/ieHa B COOTBEeTCTBUU ¢ PefepasibHbIM rocysapcTBeHHbIM o6pasoBaTesibHbIM
cTaHgapToM: «Pusmka» 7-9 Knaccbl (6a30Bblii YPOBEHb) U MPUMEPHbLIX NporpaMm No y4yeGHbIM npegmetam. Pusmka. 7 — 9
Knaccbl: npoekT. — M. : MpocBeweHue, 2011. - 48 c. — (CtaHaapTbl BTOPOro NOKOJIEHUS). , HA OCHOBE padouux nporpamm no
c¢omsuke. 7 - 11 knaccel | Mop pen. M.J1. KopHeBuu. — M. : WIEKCA, 2012. , Ha oCHOBe aBTOPCKUX nporpamm ( aBTOpOB
A.B.MepblwkuHa, E.M. IF'ytHuk, .A. Makuwesa, b.b6. ByxoBueBa, H.H. CoTckoro) ¢ yuetom TpeGoBaHuii FocypapCTBEHHOrO
oGpasoBaTe/nIbHOro cTaHaapTa BTOPOro NOKO/IEHUS.

MporpaMma coOTBETCTBYET 06pa3oBaTe/IbHOMY MUHUMYMY COAEPXaHWUsi OCHOBHbIX 06pa3oBaTe/ibHbIX NPOrpaMM 1 TpeboBaHUSM
K YPOBHIO MOArOTOBKM yyalimxcsl, N03BONSAET paboTaTb 63 neperpysok B Knacce C AETbMU Pa3HOro ypoBHS 0Oy4YeHUst U UHTepeca K
thm3nke. OHa No3BOMSAET CCHOPMMPOBATL Y YYaLLMXCA OCHOBHOM LLKO/bI A4OCTATOYHO LUMPOKOE NpefcTaBneHne 0 hr3nyeckol KapTUHe
Mupa.

Pa6ouasi nporpaMma KOHKPeTU3UPYeT coJiepXaHne npeaMeTHbIX TeEM 06pa3oBaTe/lbHOrO CTaHAapTa U AaeT pacnpefeseHne yuyebHbIX
yacoB No pasfdenam kKypca 8 k/jacca C yyeToM MeX NpeAMeTHbIX CBs3eil, BO3pacTHbIX OCOGEeHHOCTEel yuyalumxcs, onpeaensiet
MWUHVMa/IbHbI HA60P OMbITOB, AEMOHCTPUPYEMBIX YUMTENIEM B Knacce 1 1abopaTopHbIX, BbINO/THAEMbIX YYaLLMMUCS.

Pabouas rnpoepamMma BbINnOJ/iHAEem 08e OCHOBHbIE QQZHKLI,UU.'

. NHdopMaumnoHHO-MeToauYecKasa (DYHKLUUA NO3BO/ISAET NOJyunTb NpeAcTaB/ieHNE O LEeNsX, CoAepXaHnuu, obLeli ctpaterum
06yueHns, BOCNUTaHNA 1 Pa3BUTUS yYaLLMXCA CpeAcTBamMi yue6HOro npeameTa ousmka.

. OpraHusauMoHHO-NMaHMpyowas PyHKLUA NpeaycMaTpyBaeT BblgesieHre 3TanoB 06yYeHus, CTPYKTyprpoBaHue yueGHoro
MaTepuana, onpeaenieHe ero KofIMYeCTBEHHbIX U KAUECTBEHHbIX XapakTepUCTUK Ha KaXA0M 13 3TanoB, B TOM Yncie Ans
coflepXXaTenibHOro HarosIHeHVs! MPOMEXYTOYHOI aTTecTaLum yyallyxcs.

B ocHose nocmpoeHus npogpaMmbl aexamnpuHuunbl:eAUHCTBA, NPpeeMCTBEHHOCTU, BapuaTUBHOCTU, BblAeneHus NOHATUIAHOIO
A4pa, gedaTeNibHOro noaxoaa, NPoeKTMpoBaHNAaA 1 CUCTEMHOCTW.

Cmpykmypa 0oKyMeHma




Pa6ouyasi nporpammMa BK/IHOHaET eCATb Pa3/esioB:

MoAcHUTENbHYIO 3anncKy

O6uwan xapakrepucTuka y4yebHoro npegmera

padmk peanusaumm paboyei nporpammbl no ousnke 8 knacc

OcHOoBHOe cogepxaHne nporpaMmmebl

Y4yebHble KOMMEeTEeHLUN N CNOCO6bI AeATENIbHOCTH

TpeboBaHWs K YPOBHIO MOATOTOBKN BbINyCKHMKA 8 knacca

Pe3ynbTarbl 0CBOEHMA Kypca (IMYHOCTHbIE, MeTanpeaMeTHbIe, NPegMETHbIE)

Cucrtema oLeHkKu

Y4e6HO — MeToAnYeCKUiA KOMNIEKT

O KaneHgapHo — TeMaTnyeckoe njaHnpoBaHne B KOTOPOe BK/THOUYEHbI: KOAbl 3/1EMEHTOB COAEPXKaHUA KOHTPOJIbHO — U3MEPUTESTbHbIX
mMaTepuasioB 1 NPoOBEPSEMbIX YMEHUI KOHTPOJIbHO — U3MepUuTeNbHbIX Matepuanos MNA ansa 7-9 KnaccoB Ha KaxaoM ypoke,
OCHOBHblE BU/bl AEATE/IbHOCTY YYeHuKa ( Ha YpoBHE yYeOHbIX AeNCTBUIA) No BCceM TeMaM Kypca (hr3mnkn, TpeboBaHUsA K YPOBHIO
NOArOTOBKN 06YYaloLLMXCA Ha KaXXaoM ypoke, dhopMurpoBaHue YY/[, BUA KOHTPONA U U3MepUTenn, AoMallHee 3ajaHne Ha
Kaxkabl YPOK; nejarornyeckme Cpefcrsa v Lenm Ha Kaxaplil ypok, npuobpeTeHHble KOMNETEHLMMN yyallnxcs, 060pyAoBaHne U
AV[aKTUYecKne MaTepuasbl Ha Kakablil yPOK, BHEYPOUHasa AeATe/IbHOCTb.

2.06wasn xapakmepucmuka y4yebHo20 fpedmema

®un3MKa Kak Hayka 0 Hambonee 06LMX 3aKOHaX NPUPObl, BLICTyNasi B KaYecTBe yue6HOro npeameTa B LIKOJSie, BHOCUT CYLLECTBEHHbII
BK/1af, B CUCTEMY 3HaHWIi 06 okpyxalleM mvpe. OHa packpbiBaeT Posib Haykn B 9KOHOMMUYECKOM W Ky/NbTYpHOM pasBuUTUM 06LLECTBA,
cnoco6CcTBYeT DOPMMPOBAHMI0 COBPEMEHHOIO HAYYHOTO MUPOBO33PEHNUS.

FymaHuTapHoe 3HauyeHue (OU3UKU KaK COCTaBHOW 4YacTu o6Llero o6pa3oBaHuWs COCTOUT B TOM, YTO OHA BOOPYXAET LUKO/IbHUKA
Hay4YHbIM METOA0M NO3HAHUSI, MO3BO/ISOLLMM NOMyYaTb 06 LEKTMBHbLIE 3HAHMS 06 OKPYXatoLLLeM MUpeE.

3HaHVe U3NYECKNX 3aKOHOB HEOBXOANMO A1 U3YUEHUSt XUMUK, BMOOTM, OU3NYECKO reorpadoun, TexHonorumn, OBX.

Mpwn cocTaBneHun AaHHol paboyei NporpaMmbl yUYTeHbl pekoMeHgaumMnm MyUHUcTepcTBa 06pa3oBaHnst 06 YCUMEHUN NPAKTUYECKUIA,
aKCMNEepPUMEHTasIbHOWM HanpaB/IEHHOCTY NpenoJaBaHns U3VKK 1 BKIOUYEHA BHEYPOUHas AeSTENbHOCTb.

®un3rka B OCHOBHOIA LLIKO/IE N3yYaeTCsl Ha YPOBHE PACCMOTPEHUS SBMNEHWUI NPUPOAbI, 3HAKOMCTBA C OCHOBHbIMU 3aKOHaMU (pU3NKN 1
NPYMEHEHNEM 3TUX 3aKOHOB B TEXHUKE 1 NOBCEAHEBHOW XU3HN.
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- pasBuUTME WHTEPECOB W CMOCOBGHOCTEN y4yaluxcsi Ha OCHOBE nepefadv UM 3HaHW U OnbiTa MNo3HaBaTes/IbHOW U TBOPYECKOW
AeATe/IbHOCTH;

- MOHUMaHME yYalLMMUCS CMbIC/1a OCHOBHbIX HaYUHbIX MOHATWIA 1 3aKOHOB (OM3UNKKN, B3aUMOCBSI3N MeXAy HUMW;
- (hopMUpOBaHKE Y yyalmxcst NnpeacTaBeHnii 0 OU3NMYecKoin kapTuHe mMupa.

- 3HAKOMCTBO Yy4allMXCa C MEMOOOM Hay4YHO20 MO3HaHUsi U MemoodamMu ucc/iedosaHusi 06bEKTOB U SIBNEHUI NpUpOapI;

- NpMoBbpeTeHME yYaLMMNCS 3HAHUIA O MEXaHUYECKNX, TEMN/I0BbIX, 3N1EKTPOMArHUTHbIX 1 KBAHTOBbIX ABEHUIA, (PU3NYECKNX BENNYMHAX,
XapakTepusyoLwmx 3T ABNeHns;

- (bopMupoBaHME Yy yyawmxca yMeHul Habsirooamb NPUPOAHbIE SABMAEHUA W BbIMO/IHSAMbL OfbiMmbl, NnabopaTtopHble paboTbl U
3KCrepuMeHmasibHble Ucc/1e008aHUs C NCMOJIb30BaHNEM U3MEPUTESTbHBIX MPUOOPOB, WUPOKO MPUMEHSEMbIX 8 MPaKMuUYecKoU XU3HU;

- OBNaZleHvne yyvalwumuncsa TakumMu obweHay4yHbIMU MOHSIMUSIMU, KaK NPUPOAHOE ABJIEHWE, 3AMIUPUYECKU ycmaHOoB/1eHHbIU thakm,
npobsiema, meopemuydeckul 8bIB00, pe3y/ibmam 3KcrepuMeHmasibHoU MPoBepKU;

- NOHMMaHMe yvyaluMnCca OT/IMYNIA HAYUHbIX JaHHbIX OT HEMPOBEPEHHOW MHADOPMALMK, LEHHOCTUHAYKN yO0B/1IemBOpPEHUsT 6bIMOBbIX ,
MPOU3B00OHbIX U Ky/IbMYPHbIX NompebHocmel yesioseka

YuyebHasn nporpaMmma 8 Ksiacca paccymtaHa Ha 68 yacoB , Mo 2 yaca B HeZleNio

Kypc 3aBepliaeTca UTOroBbiIM TECTOM, COCTaB/IEHHbLIM COl/1aCHO Tpe6OBaHVIFIM YPOBHIKO MOAroTOBKN BbIMYCKHUKOB OCHOBHOA
LLIKOJ1bI.
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JlabopatopHas paboTta
Nel «lccnepoBaHue
N3MEHEHMS CO

MpoBepoyHas paboTa
Nel no Teme

BxogHas KOHTpo/ibHas
pa6ota Ne 1 3a Kypc 7
Knacca

Ne6 « PerynuposaHue
CUNbI TOKa peocTtatom» ,
Ne 7 « IamepeHune

BPEMEHEM
«BHYTpEHHAA 3Heprna»
= TemMneparypbl
z OCTbIBaoLLEel BOAbI»
S KoHTponbHas pabota Ne
o JTabopaTtopHas pabota 5
© 24 Ne 2 «CpaBHeHuVe
N KO/IMYECTB TEenIoThl Npw « Vismenenne
o arperatHbIX COCTOSAHWIA
= CMeLLVBaHUN BOAb!
= v BelWecTBa» N «
2 pasHou TemMneparypbl» TennoBble ABUraTENN»
NTabopaTtopHas paboTa
Ne3 « N3mepeHune
yOenbHOM
TEn/I0eMKOCTU TBEPAOro
Tena»
18 5 1 1
TabopaTtopHas paboTa KoHTponbHas pabota Ne
Ne 4 « C6opka MpoBepoyHas paboTa 3
% 3NEKTPUYECKON Luenun n Ne 2 «DNneKTpruyeckuin « 3aKOHbI
3 N3MepeHne Cu/bl Toka B TOK.DNeKTpuyeckme 3N1EeKTPNYECKOro ToKa»
e ee pas/IMyHbIX 3apsaabl»
o ydacTKax»
% 25 NNabopaTopHas paboTa
Q Ne 5 « IamepeHue
S HanpsHkeHusa Ha
> pas3NNYHbIX y4acTkax
% NNabopaTopHasi paboTa




COMPOTMBNEHMUSA
NPOBOAHMKA NpK
nomoLwy amnepmeTpa u
BO/IbTMETpA.

JTabopaTtopHas pabota
Ne 8 «/13mepeHune
MOLLHOCTU 1 paboTbl
TOKa B 3/1€KTPUYECKOIA
namne»

3J'IeKTpOMaFH UTHblE ABJTEHUA

NTabopaTtopHas paboTa
Ne 9 «Cbopka
3/1eKTpomarHuTa u
ncnbiTaHe ero
AENCTBUS»

KoHTponbHas paboTa
Ne4 no teme
««3NEKTPOMarH1THbIEe
AB/IEHNSA»

NNabopaTopHas paboTa
Ne 10 « N3yyeHune
3/1EKTPUYECKOTO
ABuvraTesia NOCTOAHHOIO
ToKa ( Ha Mogenn)».
lMoBTOpEHNe TeMbI
3N1eKTPOMarHuTHbIe
ABNIEHUSA.

CseToOBbIe

ABNEeHnA

JTabopaTtopHasi paboTa

MNpoBepoyHas paboTa




Ne 11 «[lony4yeHwne Ne3 «CBeTOBblE
N306paxkeHns npu ABNIEHNA»
MOMOLLIN JTNH3bI»
lMoBTOP IToroBast KOHTPO/SIbHasA
5 4
eHve pabota Ne 5
Wtoro | 684 | 50 11 3 5 19

4.0cHogHOe codepxaHue NpPo2panMmbl

TennoBble ABIeHUA
TennoBoe paBHoBecue. Temnepatypa. BHyTpeHHASA aHeprus. PaboTa u Tensionepegada. Bug tennonepegayun. Konmyectso TensoThl.
VcnapeHune n koHageHcaums. KnuneHne. BnaxHocTb Bo3ayxa. MNiasneHve n kpuctanmsaymsi. 3akoH COXpaHeHUst SHEPrM B TEM/0BbIX
npotieccax.
Mpeobpa3oBaHme 3HEPrnN B TeNI0BbIX MawmHax. KN4 TennoBo MaluvHbl. DKoAorndeckne npobaemMbl TENNO3IHEPTETUKN.

AdemvoHcmpayuu

- NpVHUMN AelcTBMA TepMoMeTpa

- TenJIoNpoBOAHOCTb Pa3/INYHbIX MaTtepuasioB

- KOHBEKUMSA B XMUOKOCTSAX U rasax.

- Tennonepegaya nytem n3syvyeHus

- SABJIEHME 1cnapeHus

- MOCTOSAAHCTBO TemMrnepaTypbl KUMEHUS XUAKOCTM NPU NOCTOAHHOM [aB/iIeHUN

- MOHWXeHVe TeMnepaTypbl KUMEHUS XUAKOCTM NPU NOHWKEHUN AaBNEeHNS

- HabnwaeHne KoHAEeHcauun napos BOAbl HA CTakaHe Co NbA0M
KcnepuMeHmabl

- uccnepoBaHvie U3MEHEHMS CO BpeMeHeM TemMnepaTypbl OCTbIBAHUS BOAbI

- M3y4yeHuve ABMeHns TensioobmMeHa npy cMeLlBaHumy X0104HON 1 ropsiyein BoAbl

- M3MepeHue BNaXHOCTN BO3ayxa
BHeypoyHas deamenibHOCMb

- 06BACHUTL , YTO Takoe UHAIPa, IK30TEPMMYECKUIA, CybnMmaums, aMopHbIA, N30TPoNUA, AMCCTUNAT. MNMepneTyym - mobune?

- uccnepoBaHvie U3MEHEeHUs TemnepaTypbl BOAb! , €C/IN B HEll pacTBOPUTL COJb

- uccneposaHve Ten0NPOBOAHOCTN a/IIOMUHNEBOI XeNe3HOW N NaTyHHOWN KacTproin OANHAKOBbIX pasMepoB C O4UHAKOBbIM
KONIM4eCTBOM BO/bl HA OZMHAKOBOM OrHe 3a OfHO BpeMs. BbIACHUTL Kakas kacTprons obnagaet 60/bLuei TenaonpoBoAHOCThHO.




- uccnepoBaHve U 06 bACHEHNE BpaLeHUs 1 YCKOPeHUs BpaleHns 6yMaxkHOW 3MeNKN Hag, BKKOYEHHOM 3/1. namMnoil.O6bsacHeHne
[aHHOr0 ABNEHNS.

- uccnepoBaHve ABYX KYCOUKOB Jibfa 06epHYTbIX B 6E/YI0 1 YePHYHO TKaHb Nog, AeACTBUEM BKTHOUEHHOW 3/1. /TaMMOYKN.

- MOCTPOEHME KacCUPUKaLIMOHHOM CXEMbI, BblAeNsisi OCHOBaHWEM AesleHNst CNocobbl UBMEHEHWST BHYTPEHHEN aHeprun ( Mex. paboTa,
XVMM. peakumn, B3aMMOeNCcTBME BeLecTBa C 3/1IeKTpomar. noaem , tennonepegaya, TenonpoBOAHOCTb, KOHBEKLMSA, N3NyYEeHME.

- uccneposatb TEPMOC M caenaTb YepTeX, NoKasblBatoLLMii ero yCTPOMCTBO. HaninTb B TEPMOC ropsivei Bogbl 1 HaiTK ee
Temnepatypy . onpeaennTb Kakoe KO/IMY4ecTBO TENI0Tbl TEpSEeT TepMOC B Yac. MoBTOPUTL TO Xe C X0N04HOM BOA4OIN U onpeaenuTb

Kakoe KO/IMYeCcTBO Tens0Tbl TepMoC npuobpeTaeT B Yac. CpaBHUTbL 1 NOYEMY TEPMOC COXPaHAET BELLECTBO XOI04HbIM fyyLle , Yem
TennbIM?

- cAenatb HarnsgHbIA NpMbop N0 06HaPYXXEHMKO KOHBEKLMOHHbIX MOTOKOB XUAKOCTM

- 3KCMepuMeHTasIbHbIM NMyTEM MPOBEPUTL Kakas BoAa ObICTpee 3aMep3HeT, ropavas nnm xonogHaa? Noctponts rpadank 3aBUCUMOCTU
TemnepaTypbl OT BPEMEHU, N3MEPSSA Yepe3 OANHAKOBbIE MPOMEXYTKN BPEMEHN TemneparTypy BOAbl, NOKa Ha NOBEPXHOCTWN OAHOW U3
HUX HE NOoSABUTCA fep.

- N3roTOB/IEHME NapatHOBOI UTPYLLKK, C UCMONIb30BAHMEM CBEUYMN U NNACTU/IMHA.

AneKTpuyeckue sBeHus

AnekTpusaums Ten. INeKTpUUecknii 3apsaa. [pa Buaa af1eKTpUUeckux 3apsiaoB. 3aKoH COXpaHeHWs 3/1IEKTPUYECKOro 3apsiaa.
JnekTpuyeckoe none.

MOCTOSAHHbI 31eKTpuYeckuii Tok. Cuna Toka. dNeKTpryeckoe ConpoTUBEHNE. DNeKTpUYeckoe HanpseHve. MpoBOAHKN,
AN3NEKTPUKNA U NOSTYNPOBOAHUKN. 3akoH OMa A1 yyacTKa a/1eKTpryeckoit uenun. Pa6oTa 1 MOLLHOCTb 3/1eKTPMYECKOro ToKa. 3aKoH
[oxoyns — fleHua. Mpaeuna 6e3onacHOCTY Npy paboTe ¢ MCTOYHUKAMU 3/1IEKTPUYECKOTO TOKa.

demoHcmpayuu

- anekTpusaums Ten
[Ba poAa 3NEKTPUUECKMX 3apsa0B
YCTPOICTBO 1 AECTBUE 3NeKTpocKona
3aKOH COXPaHEHs 3/1EKTPUYECKMX 3apsa10B
NPOBOAHVKMN 1 U30N1ATOPbI

MCTOUYHUKMN NOCTOSIHHOIO TOKA



N3MepeHne Cusbl Toka amnepmMeTpom
N3MepeHne HanpsXXeHUs BOSIbTMETPOM
peocTtaT U MarasviH conpoTUBEHNIA
CBOWCTBa NoYyNpOBOAHNKOB

2KcrnepumMeHmel

- 0OBACHUTb , YTO 3TO? ( HYK/TOH, akKKyMy/SiTOP, AN3NEKTPUK, NOTEHLMas, MaHraHWH.
nccneaoBaHme 3aBUCUMOCTM CUJIbl TOKA B MPOBO/HUKE OT HaNpshKeHUs

- M3y4YeHue nocneaoBaTesibHOro CoeNHEHNsi NPOBOAHVKOB

- M3y4yeHue napasnenbHoOro coeAnHeHNsi NPOBOAHNKOB

- perynnpoBaHue CJibl TOKa peocTtaTtoMm
- U3MEepeHne INTIEKTPNYECKOIo CoOnpoTnBIEHNA NMPOBOAHNKA
- N3MepeHmne MOLLHOCTU 3/TIEKTPNYECKOTO TOKa

BHeypo4Has deame/ibHOCMb

- M3roTOBJ/IEHNE NpocTewwero anekTpockona ( ByTbinka ¢ Npobkoit , reo3ap AnvHon 10 — 15 cM, ToHkas 6ymara. B npo6ky BO6UTb
rBO3/4b Tak, YTOObI OH TOpYasl M3 Hee Ha 2 — 3 cM. LLnanka reo3an 6yaeTt «wapukom» 3nekTpockona. Monocky TOHKOM 6ymMarn HakonoTb
Ha 3a0CTPEHHbIA KOHYMK TBO3AA, 3TO JIENECTKN 3/1eKTPOCKoNa.

- n3mepeHue KMo kmnatnneHmnka

- U3rOTOBJIEHME U3 KapTOdesIMHbI U A6/10Ka NCTOYHMKA ToKa ( B3ATb /1l060€e 3TO BELWECTBO U BOTKHYTb B HEr0O MeAHYH0 U LMHKOBYIO
NIacTUHKy. NogcoegMHNTb K 3TUM NnacTtuHkam 1,5 B namnouky.

- HaliTK goma nNpmoopsbl , B KOTOPbLIX MOXHO HabNA4aTb TENI0BOE. XMMUYECKOE U 3/IEKTPOMArHMTHOe AelicTBue 3. Toka. Onucatb uX.

- N3roTtoBneHue anektpomarHuta ( HaMoTaTb Ha rBo34b HEMHOTO NPOBOJIOKM U NOAKIOUNTL 3TY MPOBOJIOKY K 6atapeiike, NpoBepUTb
[AelCTBME Ha MESKMX XeNe3HbIX npeameTax)

- CpaBHWUTb aMnepMeTp 1 BONIbTMETP, UCNOMb3YS 3HAHUSA, NOJTyYEeHHbIe U3 y4eOHMKa 1 MHCTPYKUUKN K npubopam, paboTy ohopmMnTts B
BUae Tabnuubl.

- paboTa c UHCTpYKUmnen K ceTeBoMy OU/IbTPY, 3anofiHAS Tabavuy no Bornpocam.

- 3ano/IHUTb Tabimuy Mo MHCTPYKUMUAM AOMALLUHUX 3/1EKTPONPUGOPOB.

MarHuTHble AaBNneHunnA



MocTosiHHbIE MarHUTLI. B3anmogenctene marHUToB. MarHMTHOE MoJsie NOCTOSIHHOMO Toka. [leicTBMe MarHUTHOro Nons Ha
NMPOBOAHUK C TOKOM
dnekTpoaBuratesib NOCTOAHHOIO TOKa
AdemvoHcmpayuu
- OnbIT OpcTepa
- MarHutHoe nosne Toka
- [eicTBne MarHUTHOro Noasi Ha NPOBOAHMK C TOKOM
- YCTPOICTBO 3N1eKTpoABUuraTens

- M3yuyeHne npuHUMna AeiicTBuA 31eKTpoaBuraTens

BHeypo4yHas deame/ibHOCMb

- YTO TaKoe Apoccesb, CosleHouna, poTop, crartop,
- M3y4YyeHne MarHMTHOro Nnons NosI0COBOr0 MarHMTa, AyroBoro MarHmta 1 KaTyLKyi C TOKOM, PUCYHKM MarHUTHOrO Nossi.
- N3yYeHne CBONCTB NOCTOAHHbLIX MarHUTOB( MarHuT, KoMnac 1 pasHble BeLLeCcTBa: pe3nHa, NPoBOoJIoKa, rB03au, AepeBsiH. 6PYCcKn u
T.M.)
CBeTOBbI€ AAB/IEHUSA

CBeT — a/leKTpoMarH1THas BosHa. MNpsMonvHeiiHoe pacnpocTpaHeHne ceeta. OTpaxeHue n npesioMneHmne ceeta. MNnockoe
3epkasio. JInH3bl. POKYCHOE pacCTosHWE M oNTuYeckas cuia fiH3bl. OnTruyeckne npubopsbl. Jucnepcus ceeta
AdemvoHcmpayuu

- MPAMONNHENHOE pacnpocTpaHeHne ceeTa

- OTpaxeHue ceeTa

- MpenomseHne ceeta

- Xof Nnyyen B cobupatoLein nNMH3e

- XO[ Nnyyeil B paccenBaroLlen nMH3e

- MOCTPOEHME N306PAKEHWNI C MOMOLLbIO SINH3

- MpuHUMN geincTBMNS NPOEKUMOHHOIo annapara 1 dpotoannapaTta.
- Oncnepcua 6enoro ceeta

- MonyyeHne 6en10ro cBeTa Npu CAI0XKEHMN CBETA pasHbIX LBETOB

JlabopamopHble pabomel



- M3mepeHne ¢hokyCcHOro paccTosiHms cobmparowen /imH3bl.
- lMony4yeHve n306paxeHunii ¢ NOMOLLbIO cobMpatoLLeit JIMH3bI.

BHeypo4yHas deame/ibHOCMb

- OGHapy)XeHne TeHW 1 NoNyTeHn

- uccnefosaHve: B3ATb METPOBYIO Masiky M Ha y/uLe N3MepuTs pasMep ee TeHN, 3aTem OnpefenunuTb peasibHyo BbICOTY AEPEBLEB,
[IOMOB, CTON60B, N3mepsAs UX TeHW. Nosly4yeHHble faHHble 0POPMUTL B BUAE Tabnuupbl.

- UCNONb3YA pa3/INyHbIE UCTOYHWKM CAeNnaTb B BUAE HArNALHbIX KAPTOYEK ONTUYECKUEe UIITH3UK
- BbISICHUTb, YTO 3TO? (4Mano3nTMB, Kamepa — 06CKypa, MOHOKYNAP, AyasiM3M, KBaHT, pedpakuus, oUoNTpus)

Bo3MOXHbIe AKCKYpcuU: dhepmMa, CTpoUTE IbHbIE NIOLWAAKN, MefibHMULA, NoXapHas CTaHuMs, AMarHOCTMYecKe KabnHeTbl MOSINKITUHUKN
NN 60NbHULbI.

OoaroToBKa COOGLIEHNI N0 3a4aHHOW TemMe: EMHULLI TeMnepaTypbl, MCNOJb3yeMble B APYrUX CTpaHax. TeMnepaTypHble LKasbl.

YyeT 1 Ucnosib3oBaHWE pa3HbIX BUAOB Tensonepegayn B 6biTy. [u3enbHblii gBuratens, cBedya A6/104KkoBa, naMna HakanveaHus A.H.
JlogbirvHa, namna ¢ yrosibHoli HUTbio SANCOoHA. BNnsiHe co/THeUHOl akTMBHOCTY Ha XMBYIO 1 HEXUBYIO Npupody. MonsipHble CUSHUS.
MarHuTHoe nose nnaHet Co/iHeuHol cuctemsl. MonnMopguam.

Po6epT By — BblatoLLeics yueHblid, YenoBek 1 akcnepuveHTtatop. Cepreii iBaHoBUY BaBUIOB 1 €ro BK/1a, B UCTOPUIO pa3BUTUS
yyeHus o ceeTe.

BoamoxHble uccnegosarensckue npoeKTbl: MNpuHumn cummetpun Mbepa Kiopn 1 ero ponb B kpuctannorpaduu. Miccnegosaqme

npouecca KUneHust 1 3amep3aHunsi NPeCcHoli U coneHoit Boabl. ViccneaoBaHme npolecca nnasieHus rmnocyibguTa. JKonornyeckme
NPo6eMbl « 106abHOI0 NOTENeHNs» . DKCNEePUMEHTa/IbHOE UCCNef0BaHNE NOSTHOTO OTPAXEHUs cBeTa. PU3nKa B Ye/I0BEYECKOM
Tene. FPynnoBoii NpoekT «Pusunka B 3aragkax»

5.YyebOHble KoMOemeHYyUU U C1OCO0kI deameslbHOCMU

PaGouasa nporpamma npegycmatpusaeT popMuMpoBaHue Y LKObHMKOB 06Lye yueGHbIX YMEHUI U HaBbIKOB, YHUBEPCA/IbHbIX
CNoco6GOB AeATeNIbHOCTU U K/THUEBbIX KOMNeTeHUuiA. MNproputeTaMmn Ans WKOIbHOTO Kypca (M3VKM Ha 3Tane OCHOBHOMO O6LLEro
o06pa3oBaHUs ABNATCS:



[ozHagamenibHas deame/IbHOCMb:

e 1CMO/Ib30BaHME 7151 MO3HAHMS OKPYXXaloLLEro Mypa pas/inyHbiX eCTeCTBEHHOHAYYHbIX METOA0B: HabMOAeHNe, N3MepeHe,
3KCNEPUMEHT, MOAENIMPOBaHUE;

e (hopMupoBaHMEe yMeHWIi pa3niyaTb hakTbl, TMNOTE3bl, NPUYNHbI, CNEACTBUS, A0KA3aTEbCTBA, 3aKOHbI, TEOPUN;

e OB/afleHNe afeKBaTHbIMM CNOCOGaMMN pPeLEHUss TEOPETUYECKMX U IKCNEPUMEHTA IbHbIX 3a4avy;

e PUOGPETEHME OMbITA BbIABWKEHUS TMNOTE3 A7 OOBSACHEHMS W3BECTHbIX (PAKTOB M 3KCMEPUMEHTa/IbHOM NPOBEPKM
BblBUraeMbIX TMNOTE3.

npmn3sHaBartb NMpaBo Ha NHOE MHEHUE,
e 1ACNOJ/Ib30BAaHME A4 peleHnd no3HaBaTes/IbHbIX U KOMMYHUKaTUBHBLIX 3aa4 pa3/iInyHbIX MCTOYHNKOB I/IHC*’)OpMaLI'I/II/I.

PechnexkcugHas deamesibHOCMb:

e B/laJleHNEe HaBblkaMN KOHTPO/IA U OLEHKM CBOE [esiTeNIbHOCTW, YMEHUEM NpPeaBUAETb BO3MOXHbIE pe3y/ibTaTbl CBOMX
AENCTBUIA:

e OpraHuMsauusi y4ebHOIN AesaTenbHOCTW: MOCTaHOBKa Lenu, NiaHMpoBaHne, onpeaenieHne onTMMasibHOro COOTHOLUEHUS Lienn
N CPeACTB.

Bbipa6oTKa KOMNEeTEeHLUiA:

O6w,eoGpa303amem:Hblx, 3HaHVEeBO - NpeaMeTHbIX( yqe6Ho - o3HaBarte/ibHad 1 MH@OQM&QMOHH&H KOMNEeTEeHLINA)

v

v

camMocTosiTe/IbHO U MOTMBMPOBAHHO OPraHM30BbIBATbL CBOK MO3HABATE/IbHYI AEATEeNbHOCTb (OT MOCTAHOBKM Lenu Ao
NoslyYeHNs 1 OLEHKM pe3y bTaTta);

MCNO/Mb30BaTb 3/IEMEHTbI MPUYMHHO-CMIEACTBEHHOTO U CTPYKTYPHO-(DYHKLMOHAIBHOTO aHasnv3a, OnpeaensTb CYLHOCTHble
XapakTePUCTUKN  M3y4yaeMoro O06bEeKTa, pPa3BEPHYTO O0OOCHOBLIBATbL CYXAEHWUS, [aBaTb OMpeaenieHvsl, NpuBoAUTb
[l0Ka3aTenbCTBa;

MCNOMb30BaThb MYy/IbTU MeAWiiHble pPecypcbl U KOMMbIOTEPHbIE TEXHOMOMMM ANns 06paboTku, nepegaqn, mMaTemaTvsauum
MHhopMaLmMK, Npe3eHTaLuy pe3ybTaToB No3HaBaTeIbHOM 1 NPaKTUYECKOo AeATeNbHOCTH;



v OUEeHVBaTb U KOPPEKTNPOBAaTb CBOE NOBEAEHNE B OKPYXatoLlei cpefie, BbINOMHSATL 9KO/I0rMYeckmne TpeboBaHnsi B NP akTUYecKoi
[1eSTe/IbHOCTU 1 NOBCEAHEBHOW XU3HMW.

v

v
v

AR

MOHVMMATb BO3pacTaloLLyl0 POJib HAyKW, YCUNEHME B3aMMOCBA3M U B3aUMHOTO B/IMSIHUSI HAyKU U TEXHUKW, NPEBPALLEHNE HAYKU B
HenocpeACTBEHHYHO NPOM3BOAUTESIbHYHO CU/Y 06LLECTBA;

0CO3HaBaTb B3aVMO/ENCTBME YesI0BEKA C OKPYXatoLLell cpeaoii, BO3MOXHOCTM U CNoco6bl OXpaHbl NPUPOAbI;

pasBMBaTb MO3HaBaTe/IbHblE WHTEPECbl W WHTeNsekTyasibHble CMOCOGHOCTM B MPOLIECCE CAaMOCTOSITE/IbHOTO NpPUMOGpeTeHNs
(p13NYECKUX 3HAHWIA C UCMO/Tb30BAHMEM PA3/IMYHBIX UCTOYHMKOB MHGDOPMALIMK, B TOM YMC/IE KOMMNbIOTEPHbIX;

BOCMUTbIBaTb YOEXAEHHOCTb B MO3UTUBHOIN PO/ (PU3MKUN B XXU3HN COBPEMEHHOTO O6LLIECTBA, MOHMMaHWE NEPCNEKTVUB Pa3BUTUS
SHEepreTVKK, TpaHCnopTa, CPEACTB CBSA3M U Ap.;

OB/laieBaTb YMEHUSIMU NMPUMEHATb MOyYEHHbIE 3HAHUS /18 06 bACHEHUSI Pa3HO06Pa3HbIX PU3NUECKUX SIBIEHNIA;

NPUMEHSITb MOJIyYEHHbIE 3HAHWUS U YMEHUs Ansi 6e30MacHOro MCMosib30BaHUS BELLECTB M MEXaHU3MOB B ObITy, CE/bCKOM
X03ACTBE 1 NPOV3BOACTBE, PELUEHUS NMPaKTUUECKMX 3aJay B MOBCEHEBHONM XWU3HWU, NpeayrnpexneHns sBeHWin, HaHOCSALWMUX
BPe[ 340PO0BbI0 YENOBEKA M OKPYXaloLeii cpeae.

MOHMMAaTb LEHHOCTHbIE OPUEHTALIMUN YUYEHNKA, er0 CMNOCOGHOCTb BUAETb U MOHUMATb OKpYXatoLuiA MUp

yMeHMe yUeHrka BblIGupaTb LiefieBble I CMbIC/IOBbIE YCTAHOBKM /7151 CBOMX [EACTBWIA 1 NOCTYMNKOB

Mpro6peTeHne onbiTa 0OCBOEHMS YUEHNKOM Hay4YHOWN KapTuUHbI Mupa

OBnageHve crnoco6amn B3aVMOAENCTBUS C OKPYXAOLWMMKU U yAANEeHHbIMU MIOABMU U COGLITUAMU, YMEHME 3a[aBaTb
BOMPOC U BECTU AUCKYCCUIO, BNAAEHUE Pa3HbIMU COLMAbHLIMI POISIMU B KONJIEKTUBE

dopmuposaHue yHusepcasbHbIX y4e6HbIX Oelicmsuli

MepemMeHbl, NPONCXoAsLLME B COBPEMEHHOM 06LLIECTBE, TPEOYIOT YCKOPEHHOIO COBEPLLEHCTBOBAHNSA 06pa3oBaTe/IbHOro NPOCTPaHCTBA,
onpeaeneHvst Lenein o6pasoBaHmnsi, yYnTbIBAOLLMUX rOCYAAPCTBEHHbIE, COLMAsbHbIE Y IMYHOCTHbIE NOTPEGHOCTM U UHTEPECHI. B cBSA3U C
3TUM NPUOPUTETHLIM HaNpPaB/IEHUEM CTAHOBUTCA 06GecneYeHre pa3BrBaloLLEro NOTEHLMANa HOBbIX 06pa3oBaTe/lbHbIX CTaHAAPTOB.



Pa3BuTME NNYHOCTM B cUCTEME 06pa3oBaHusa obecneynBaeTcs, Npexae Bcero, Yepes oopM1MpoBaHne yHMBepPCasibHbIX y4eOHbIX
Aevicteuii (YY), KoTopble BbICTYNalT MHBAPMAHTHOM OCHOBOW 06pa3oBaTesibHOro 1 BocnuTaTelbHOro npouyecca. OBnageHne
yyaluMmcs YHMBepcasibHbIMU y4eOHbIMU AENCTBUSAMI BbICTYNaeT Kak CNoCOOHOCTb K CaMOpa3BUTUIO 1 CaMOCOBEPLUEHCTBOBAHUIO
MyTeM CO3HaTe/IbHOro N aKTUBHOIO MPUCBOEHNA HOBOMO COLMasIbHOTO onbiTa. YY/[c0o34ai0TBO3MOXHOCTb CAMOCTOATE/ILHOTO YCMELLIHOro
YCBOEHUSA HOBbIX 3HAHWNIA, YMEHWIA 1 KOMNETEHTHOCTEN, BK/IOYaA OpraHu3aLmio YCBOEHUS, TO €CTb YMEHUS YUNUTLCS.
B LWUMPOKOM 3HAYEHUN TEPMUNH «YHUBEPCASIbHbIE YYeOHble AENCTBUSA» O3HAYaeT YMEHME YUNTLCS, T.€. CMOCOOHOCTb CyObekTa K
camMopasBuUTUIO N CAMOCOBEPLLEHCTBOBAHMIO MyTEM CO3HATE/IbHOIO M aKTMBHOIO NMPUCBOEHNS HOBOTO COLMa/IbHOrO OnbITa.
B 60/1ee y3koM (COGCTBEHHO NCUXO/I0TMYECKOM 3HAYEHNN) TEPMUH «YHUBEPCa/IbHbIE YYebHbIe AEeCTBMS» MOXHO OnpeaennTb Kak
COBOKYMNHOCTb CNOCOO0B AeNCTBUSA yyallerocs (a Takke CBA3aHHbIX C HAMU HaBbIKOB Y4e6HON paboTbl), obecrnednBatoLmx ero
CMOCOBHOCTb K CaMOCTOATENIbHOMY YCBOEHMIO HOBbIX 3HAHWIA 1 YMEHWIA, BK/IOYas opraHmnsalmio 3Toro npouecca. YHUBepcasibHble
yuyeOHble gencTeua (YY/[]) nogpasaensarcsa Ha 4 rpynnbl: perynsTUBHbIE, IMYHOCTHbIE, KOMMYHUKATUBHbIE U NO3HaBaTE/IbHbIE.
®opmuposaTb YY /] Ha ypokax qan3nku npu n3yvyeHmnn KOHKPETHbIX TEM LUKOJIbHOIO Kypca B 8 Knacce oTpaxeHbl B KTTT.
Pesynbtatom chopMmupoBaHna yHUBEPCa/bHbIX YUE€OHbIX AeACTBUI OyAyT ABNATLCA YMEHUA:

e MPOU3BOJ/ILHO U OCO3HAHHO BNAaAEeTh O6LIMM NPUEMOM peLLeHunst yuebHbIX 3a4au;

e 1ICMOJIb30BaTh 3HAKOBO-CUMBOJIMYECKME CPEACTBA, B TOM YMC/IE MOAE/IN U CXEMbI [I/1S peLleHnst yue6HbIX 3aay;

e YMETb OCYLLECTB/ISATb aHa/IN3 06EKTOB C BbIAE/IEHNEM CYLLEECTBEHHbIX U HECYLLECTBEHHbIX NPV3HAKOB;

e YMETb OCYLLECTB/ISATb CUHTE3 Kak COCTaB/IEHUE LIeJI0ro 13 YacTeld;

e YMETb OCYLLECTB/SATb CPABHEHME, KnaccudukaLmio no 3afaHHbIM KpUTepusiv;

e YMeTb yCTaHaB/MBATb NPUUYNHHO-C/IEACTBEHHbIE CBSI3N;

e YMETb CTPOUTb paccyxaeHusi B popMe CBSI3W NPOCTbIX CYXAEeHW1 06 0GBLEKTE, Ero CTPOEHUM, CBOWCTBAX U CBA3SX;

e BaAeTb 06LIMM NPUEMOM PEeLLEeHUs yuYebHbIX 3a4auY;

e CO3[aBaTb M NPeo6pPa3oBbIBATL MOAENV U CXEMbI /11 pELEHNS 3a4ay;

e YMeTb OCYLLECTBNATb BbIGOP Hanbonee aphekTMBHbLIX CNOCOGOB peLleHns 06pa3oBaTe/bHbIX 3a4a4 B 3aBUCMMOCTA OT
KOHKPETHbIX YC/I0BWIA.

B pe3y/sibmame usy4yeHusi hu3uku y4eHUK 8 ksiacca 00/DKEH:

3HaTb/NoHUMATbL:

CmMbIc/ NOHAMUL: CbM3M‘-I€CKO€ sBNeHne, CbI/I3VIl-IeCKI/IM 3aKOH, B3aI/IMO,D|eVICTBMG, AN1IEKTPUNYECKOE MnoJsie, MarHuTtHoe none, atom,



CMbIC/1 ¢hu3uyecKkux Be/IUHUH: BHYTPEHHSASA 3HEPIus, TemnepaTypa, KOJIMYeCcTBO TEN/0Tbl, BNXHOCTb BO34yXa, 3/1EKTPUYECKNA 3apsf,
cuna 31EKTPUYECKOrO TOKa, 3M1eKTPUYECcKoe HanpshkeHne, aN1eKTpuyeckoe conpoTuseHne, pabota n MOLWHOCTb 3/1IEKTPUYECKOrO TOKa,
(oOKyCHOE paccTosiHMe JINH3bI;

CMbIC/1 hu3u4HeCcKUX 3aKOHOB:. COXpPaHeHUs 3Heprun B TEMNI0BbIX MpoLeccax, COXpPaHeHUs anekTpuyeckoro 3apsga, Oma ans
yyacTtka uenu, [pkoynsa — JleHuya, NPAMOSIMHENHOrO pacnpoCcTpaHeHnsi CBeTa, OTPaKEHNSA 1 NPesIOMIEHNS CBETA,;

YMeTb:

OonucbiBamb U O6GBACHAMb OU3NYECKME NABNEHUS: TEM/0MNPOBOAHOCTb, KOHBEKLUMIO, W3/Tly4YeHue, ucrnapeHue, KoHAeHcauuio,
K/NeHve , nnaBfieHne, KpUCcTanM3auuio, aNeKTpusaumio, B3auMOAeNCTBME 3/1EKTPUYECKMX 3apsifoB, B3auMOAeNCcTBME MarHuToB,
AeliCTBME MarHMTHOro NoJsis Ha NPOBOAHMK C TOKOM, TEMN/IOBOE AENCTBUE TOKA, OTPavKeHUe/ npenioMeHne CBeTa;

Ucnonbzosamb unsnyeckne npubopbl N U3MEPUTESIbHbIE MHCTPYMEHTbI ANA M3MEPEHUs (PU3MYECcKUX BENNYMH: Temnepatypbl,
B/I2XKHOCTWN BO34yXa, CW/bl TOKA, HaNpshXeHWs, CONPOTUBNEHNS, paboTbl U MOLHOCTM 3N1EKTPUYECKOTO TOKA,

Mpedcmasnsme pe3ysibmambl U3MEPEHUI B BUAe Tabnuu, rpadnkoB U BbISBMATL HA 3TO OCHOBE 3MMMPUYECKUE 3aBUCUMOCTU:
TemnepaTypbl OCTbIBAIOLLE BOAbI OT BPEMEHU, CU/bl TOKA OT HaMPsSHKEHNUS Ha yyacTKe Lienu, yrna oTpaKeHust oT yria najeHus, yrna
NPEeNoMIEHUS OT yr/ia NafeHUs;

Bbipaxamb pe3y/ibmambl U3MEPEHUI 1 pacYeToB B eAnHULLAX MexayHapoaHoi cuctembl CU;

Mpusodumb npumepbl NPaKTUYECKOTO WUCMO/Ib30BaHUSI (DU3NYECKMX 3HAHWUIA O TENsIoBbIX, 3NEKTPUYECKMX, MAarHUTHbIX U CBETOBbIX
ABNEHUSAX;

Pewamsb 3a0ayu Ha NpUMeHeHMe (U3NYECKMX 3aKOHOB: COXPAHEHMS 3HEPrMn B TEMOBbLIX NpoLeccax, COXpaHeHWUs 3/1EKTPUYECKOro
3apsiga, Oma gns yyactka uenu, Jpkoynst — fleHua, NpssMOSIMHEHOTO pacnpoCTPaHEHUsI U NPESTOM/IEHUSI CBETA;

Ocywecms/ismb caMoOCMOsIMe/ibHbIU MOUCK VH(OPMauuy ecTeCTBEHHOHAYYHOro COAEPXaHMS C WCMOSb30BAHWEM pPas/IMYHbIX
MCTOYHMKOB MHCpopMaLmn ( y4eOHbIX TEKCTOB, CMPaBOYHbIX M HAYYHO — MOMY/ISPHbIX M3AaHWA, KOMNbIOTEPHbIX 6a3 AaHHbIX, PECYPCOB
NHTepHeTa), ee 06paboTKy 1 NpeAcTaB/ieHne B pa3inyHbIX hopmax ( C/IOBECHO, C MOMOLLbI0 PUCYHKOB U NpPe3eHTauui);
Ucnosb3zosamb npuobpemeHHble 3HaAHUS U yMEHUsS B NPaKTUYECKOW AEeATE/IbHOCTM M NOBCEAHEBHOW XM3HWM ANa obecneyeHust
6e30MacHOCTU B NPOLLECCe XN3HeAEATENBHOCTY.

Z.Pe3ynpmamel ocgoeHUsa Kypca QUIUKU
JluyHoCcmHbIe pe3yibmameal:

- (popMUpPOBAHUNE MO3HABATE/bHbLIX UHTEPECOB, UHTE/NEKTYaslbHbIX U TBOPUYECKUX CNOCOGHOCTE! yYalluXCcs;

- y6eXAEeHHOCTb B BO3MOXHOCTM NO3HAHUA NPUPOAbl, B HEO6XOANMOCTN PasyMHOro MCNO/Mb30BaHUS AOCTUXKEHUI HAaYKn U
TeXHO/Ornii AN AanbHelillero pasBUTMsS YenoBeYeckoro o6LlecTBa, YBaXeHne K TBOpLLAM Hayku, OoTHOWeEHWe K dusunke
Kak K 3/1eMeHTY 06L1e4enioBeUYeCcKoit KybTypbl;



- CAMOCTOATE/IbHOCTb B NMPUOBGPETEHUN HOBbIX 3HAHUI N NPAKTUYECKUX YMEHUIN;

- MOTUBaUMa obpasoBaTesilbHON AeSATe/IbHOCTU WKOSIbHUKOB Ha OCHOBE J/INYHOCTHO OPUEHTMPOBAHHOIO NoAxoAa;

- popmumpoBaHMe LEHHOCTHbIX OTHOLUEHWA KAPYr APYrY, y4YuTento, aBTopaMm OTKPbITUA U n306peTeHnit, pesynbraram
o6y4yeHuns.

MemanpedomMemHblie pe3y/ibmamsbl.:

- oB/lafieHne HaBblkaMXW CaMOCTOATE/IbHOTO nNpuobpeTeHnss HOBbIX 3HAaHWWA, opraHusaunn y4dyebHON [eATeNbHOCTH,
MOCTAHOBKN Lienei, nnaHMpoBaHUSA, CAMOKOHTPO/IA U OLEHKN pe3y/ibTaToOB CBOEN AeATe/IbHOCTU, YMEHUAMN NpeaBuaeThb
BO3MOXHble pe3y/ibTaTbl CBOUX AENCTBUN;

- MOHMMaHVe pasNnuyuii Mexagy UCXoAHbIMK hakTamu U runotTes3amu N8 UX 06bACHEHUSA, TeopeTUYECKUMU MOLENTAMU U
peanbHbiIMW 06beKTaMu, OBNajeHWe yHuUBepcaslbHbIMW YYEeOHbIMKU AENCTBUAMU Ha npumepax rmnotes 4719 06bACHEHUSA
M3BECTHbIX (PAKTOB M 3KCMNEepPUMEHTasIbHOW MPOBEpPKU BblABUTaeMbIX TFMMNoTe3; pa3paboTky TeopeTUuyeckux mopaenem
NPOLEeCcCOB NN ABMEHWIA;

- npuobpeTeHMe OnbiITa CaMOCTOATENIbHOIO NOucka, aHanusa M oTbéopa MHPOPMaUUU C UCNONb30BAHUEM Pas/INYHbIX
MCTOYHUKOB N HOBbIX MH(POPMALNOHHbIX TEXHONOTUI A1 pelleHna NocTaB/IEHHbIX 3a4au;

- hopmMpoBaHMe YMEeHMWn BOCNpuHUMAaTb, nepepabaTbiBaTb M NpeAbABAATb MHGOpPMaLU B C/OBECHOW, 06pasHoi,
CMMBO/IMYECKON dopmax, aHanusnposatb MW nepepabartbiBaTb MOJIYYEHHYIO MHopMaLmnl B COOTBETCTBUM C
nocTaB/IeHHbIMM 3ajayamu, BblAe/IATb OCHOBHOE CcOJepXaHue MNpPOoYMTaHHOro TeKcTa, HaxoguTb B HEeM OTBeTbl Ha
nocTaB/IeHHble BONPOChHI U U3naraTb ero;

- pa3BuTUE MOHOJIOTMYECKON M AManornyeckoin peunm , YMEHUSA BblpaxaTb CBOW MbIC/IM U CNOCOBHOCTWU BbICNYLIMBATb
cobecefiHMKa, NOHMMATb €ro TOUKY 3peHus, NpM3HaBaTb NPaBo APYroro YesioBeka Ha MHOe MHEHMUE;

- OCBOEHMEe npuvemMoB [AelCTBUA B HecTaHOapTHbIX cuTyauuax, OBMajeHue 3BPUCTUYECKUMU MeTogamMu pelleHus
npo6newm;

- (hopMmpoBaHue ymeHuii paboTaTb B rpynne C BbINOJIHEHWEM pPa3/IMYHbIX COUMasNbHbIX PpONeil, npencrasnATb WU
oTcTamBaTb CBOW B3rNafbl U y6exaeHus, BeCTU ANCKYCCUIO

[IpedmMemHbie pe3yibmamebl:

- 3HAHUSA O NPUpPOAEe BaXHENWNX PUNYECKMUX ABNEHUIA OKPYXAaloLWero mmpa U NoHMMaHue cMbicsia PU3nYecKnx 3aKoHOB,
pPacKpbIBAKOLWNX CBA3b U3YUYEHHbIX SBNEHUN;

- YMEHUS NoNb30BaTbCsA METOAaMn HAay4YHOro MCCNeAoBaHUA SiBNEHWi NpupoAabl, NPOBOANTL HabBNOAEHUS, NNaHUPoBaTh
M BbIMNOMHATL 3KCNEPUMEHTHLI, ob6pabaTbiBaTb pe3ynbTaTbl M3MEPEeHWi, NpeacTaBnsaATb pe3ynbTaTbl W3MEpPeHUii ¢
nomoulbio Tabnuu, rpadukoB U (QOpMys, O6HaApPYyXMBaATb 3aBUCUMMOCTU MeXAy (U3NYECKUMU SBNEHUSIMU, O06bACHATH
NoNlyyeHHble pe3ynbTaThbl U AeNaTb BbIBOAbl, OLEHNBATb rPaHuLbl NOTPELIHOCTE pe3yNbTaToB U3MepPEHNI;



- YMEeHUs NpUMeHATb TeopeTuyeckume 3HaHuMA No (PU3MKe Ha npakTuke, pewartb u3myeckne 3ajavynm Ha NpPUMeEHeHune
MONTYYEHHbIX 3HAHW;

- YMeHNA n HaBblKM NPUMEHATb NOJIyYeHHble 3HaHUA A/19 O6bACHEHUA MPUHLMNOB AEWCTBUA BaXHENLWNX TeXHUYEeCKNX
YCTPOWCTB, peleHusa npakTuyeckmx 3ajay MOBCEAHEBHON XW3HU, pauuoHasibHOro MNpUPOAONOJSIb30BaAHMUA W OXpaHbl
OKpyXatuien cpefabl;

- hbopmupoBaHne ybexzaeHns B 3aKOHOMEPHOI CBA3M M NO3HABaeMOCTU ABMEHUI Npupoabl, B 06 bEKTUBHOCTU HAYy4YHOTO
3HAaHUA, BbICOKOW LEHHOCTU HayKun B pa3BUTUN MaTepuasibHON U AyXOBHOW KyNbTypbl NHOAEN;

- pa3BuTUE TeOopeTUYeCcKOro MbIlLIEHUA Ha OCHOBe (hOpMMPOBaHMA ycTaHaB/uBaTb (pakTbl, pa3nuyaTtb MNPUUYUHBI U
cneacTBusA, CTPOUTb MOZENN W BblABUIaTb FUMNOTE3bl, BbIBOAUTb W3 3KCNEepUMEHTasibHbIX (PakToB U TeOopeTUYecKux
moaenei ousnyeckme 3akoHbl;

- KOMMYHUKaTVBHbIE YMEHUSA [oKnaAblBaTb O pe3y/bTaTrax CBOero uccrefoBaHus, yyactsoBaTtb B AUCKYCCUWU, KPaTKO U
TOYHO OTBeYaTb Ha BOMPOCHI, UCNOIb30BaTb CNPABOYHYI0 INTepaTypy U gpyrme NCTOYHUKN MHopMaLunu.

8.Cucmema oyeHKU
OlleHKa OTBETOB yyaluuxca

OueHKa «5» CTaBUTbCS B TOM C/lyyae, eC/iM yyallmiics NokasbiBaeT BepHOe MOHUMaHMe (oM3nYeckoii CyLLHOCTU paccMaTprBaeMbIxX
SIBNIEHNIA N 3aKOHOMEPHOCTE, 3aKOHOB 1 TEOPWIA, a Tak Xe npaBu/ibHoe onpeaeneHne PUaMYeckux BesIMUNH, UX eAyHUL, U cnoco6oB
M3MEPEHUS: NPABU/IbHO BbINOJTHSET YEPTEXKM, CXEMbI U FpadVKi; CTPOUT OTBET N0 COGCTBEHHOMY M/1aHy,

COMPOBOX/AAEeT paccka3d CO6CTBEHHbIMU MpUMepamu, YMEeT NMPUMEHsTb 3HAaHUS B HOBOW CUTyauuu MpU BbINOSIHEHWM MPAKTUYECKUX
3aflaHuiA; MOXET YCTAHOBUTbL CBSI3b MeXAY M3yyaeMbIM U paHee M3yYeHHbIM MaTepuasioM no Kypcy u3vkn, a Takke C MaTtepuasiom,
YCBOEHHbIM MPY N3y4YeHnn ApYrix npeaMeToB.

OueHKa «4» CTaBUTbCS, €C/IN OTBET YYeHuKa Y/O0B/IETBOPSET OCHOBHbIM TpebGoBaHMSIM Ha OLEHKY 5, HO gaH 6e3 WCMonb30BaHus
CcO6CTBEHHOrO MNsaHa, HOBbIX NPUMEPOB, 6e3 NPUMEHEHUSI 3HAHWIN B HOBOI cUTyauun, 6e3 NCNoMb30BaHNs CBA3ei ¢ paHee N3yyeHHbIM
MaTepuasioM U MaTeprasioM, YCBOEHHbIM MPY M3yYeHnn Ap. NPeAMETOB: €C/N yyallmiicst AonycTUA oAHY OWWGKY unv He 6ornee AByxX
HEe0UYETOB N MOXET VX UCNPaBUTb CAMOCTOSITE/TbHO UM C HEBO/bLLIOV NMOMOLLLIO YUMTENS.

OueHKa «3» CTaBUTLCA, €C/AM  yuyalluiics npaBUIbHO MOHMMAET (PU3MUYECKYD CYLIHOCTb pacCMaTpvBaeMmbiX SIBNEHU 1
3aKOHOMEpHOCTEl, HO B OTBETE MMEWTCA OTAeflbHble Mpo6efibl B YCBOEHMU BOMPOCOB Kypca (U3VKWM, He NpensaTcTByoLme
AasibHelillemMy yCBOEHUIO BOMPOCOB NPOrpaMMHOro Matepuana: ymeeT NPUMEHsATb NoslyYeHHbIe 3HaHWSA NPY PELLEeHN NPOCTbIX 3aa4 ¢
MCNO/Mb30BAHMEM TOTOBbLIX (POPMY/l, HO 3aTPyAHSIETCS MpWU pelleHun 3agad, Tpebylolimx npeobpasoBaHUs HEKOTOPbIX (hopmyrn,



AonycTun He 6osee ofHOM rpyboir ownbkn U ABYX HeOo4YEToB, He 6osiee OOHOWN rpyboi n ofHoN Herpyboi ownbkn, He 6onee 2-3
HerpyObbIX OLWMOO0K, OAHOM Herpybor ownokn 1 TPEX HeJOUETOB; AONYCTWU 4-5 HEJOYETOB.

OueHKa «2» CTaBUTCA, eC/n yYallmiics He oBiagen OCHOBHbIMW 3HAHUSIMU Y YMEHUAMM B COOTBETCTBUN C TPEOGOBaAHNAMK NPOrpamMmbl v
AonycTnn 6obLue OWMOOK U HELOUYETOB YEM HEOOXOAMMO O/151 OLLEHKN «3%».

OlleHKa KOHTPOIbHBIX PAGOT

OueHka «5» cTaBuTCA 3a paboTy, BbIMOJIHEHHYK MOJIHOCTLIO 6€3 OWKO0K N HeL04YETOB.
OueHkKa «4» cTaBuUTCA 3a paboTy BbINOSIHEHHYIO NOSIHOCTLIO, HO MPU HAIMYMK B HEW He 6osiee O HON rpy6oii 1 ogHOM Herpyboi ownGKm
N OHOr0 HefouETa, He 6oee TPEX HeAOUETOB.
OueHKa «3» CTaBUTCH, eC/iM YYeHUK NpaBuIbHO BbIMOJTHUI HE MeHee 2/3 Bcell paboTbl unm gonyctun He 6onee ogHoM rpy6oi owmnokm
N.0BYX HEQOUYETOB, HE 60/lee OAHON rpy6oli OWMOKN 1 OAHOM HErpybon owmnbkn, He 6onee Tpex HerpyobIX OWMOOK, OAHOW Herpyo6oi
OWNBKN © Tpex HeAo4YéTOoB, Npy Hamumm 4 - 5 HeJOoYETOB.
OueHKa «2» CTaBUTCA, €C/IN YMC/I0 OLLUMOOK U HeLOYETOB NPEBLICUIO HOPMY /15 OLEHKM 3 UaW NpaBu/bHO BbINOSIHEHO MeHee 2/3 BCel

paboTbl.
OlleHKa NadopaTopHbLIX PadoT

OueHKa «5» CTaBUTCA, eC/ yyalminca BbINosHAET paboTy B NOSIHOM 06beme C CO6/I0L4eHNEM HEOOXOAUMON NocnefoBaTesIbHOCTH
MPOBEAEHNS ONbITOB U U3MEPEHUI; CAaMOCTOATE/IbHO 1 paunoHasIbHO MOHTUPYET Heo6xo4MMoe 060pyAoBaHme; BCe OMbIThbl MPOBOAUT B
YCMOBUSX M pexumax, obecneuymBatolmx MOsydyeHWe npaBu/bHbIX pe3y/ibTatoB W BbIBOAOB; cO6M04aeT TpeboBaHWs npaBus
6e3onacHOCTU TpyAa; B OTYETE NPaBWU/IbHO M akKypaTHO BbINOSHAET BCe 3anucu, Tabnuubl, PUCYHKN, YePTEXM, rpacdonkn, BblYUCIEHUS;
MpaBuUIbHO BbINOJIHAET aHa/ M3 NOrpeLlHOCTEA.

OueHKa «4» CTaBWUTCS, €C/N BbINO/IHEHbI TPeOGOBaHMSA K OueHKe «5» , HO Obl/I0 [A0NylEHO ABa - TPpU HegouyeTa, He 6osiee OAHOM
Herpy6oi owmnbKM 1 0AHOro HegouvéTa.

OueHKka «3» CTaBUTCHA, ecnM paboTa BbIMNOSIHEHA He MOJIHOCTbD, HO OOBEM BbLIMNOSIHEHHOW 4acTW TakoB, MO3BONSAET
NoMyunTb NpaBu/ibHblE pe3ynbTaTbl W BbIBOAbI: €C/IN B XO4€ NPOBEAEHUS OMbITa U U3MEPEHU BbINN AONYLLEHbI OLUMOKMN.

OueHKka «2» CTaBUTCA, ecnM paboTa BbINOSIHEHA HE MNOMHOCTbIO M 006BEM BbINOSIHEHHON YacTW paboTbl HE MO3BOMSET
cAenatb NpaBu/bHbIX BbIBOAOB: €C/N OMbITbl, U3MEPEHWS, BbIYUCIEHWS, HaBNOAEHMA NPOU3BOANINCH HEMPAaBU/ILHO.

Bo Bcex cnyyasix oyeHka CHUXaemcsi, ec/u y4eHUK He cob/modan mpebosaHusi npasus 6esonacHocmu epyoda.

lMepe4yeHb OWUOOK:



[Cpy6kie owubku

HesHaHWe onpegeneHnii OCHOBHbIX MOHSATUIA, 3aKOHOB, NPaBW/1, NOIOXEHWIA Teopun, hOpMys1, 06LLENPUHATLIX CUMBOJIOB,
0603HaUYEHNs PU3NYECKNX BESTMUNH, €ANHULLY N3MEPEHMUSI.

HeymeHue BblaensiTe B OTBETE [/TABHOE.

HeymeHne NpMMeHATb 3HaHUS 411 peLleHuns 3aga4 U 06 bACHEHNST (PU3NUYECKNX SABIEHWIA; HENPABWUIbHO CPOPMY/IMPOBaHHble
BOMPOChHI, 3a4aHNS NN HEBEPHbIE 0O BACHEHNA X04a NX PELLEHUS, HE3HAHUE NPUEMOB PELLEHUS 3a[a4, aHa/IOTUYHbIX paHee
PELLUEHHbIM B Kflacce; OLLIMOKN, NOKa3blBaOLLME HEMPABU/IbHOE MOHMMaHWE YC0BUA 3a4a4v UK HENPaBW/IbHOE UCTO/IKOBaHNE
peLleHus.

HeymeHue untaTtb U CTPOUTb rPAdINKN U NPUHLMUMNASIbHBIE CXEMbI

HeymeHune noarotoBuTb K paboTe yCTaHOBKY UM labopaTopHoe 060pyA0BaHMe, MPOBECTU ONbIT, HEOGX0AVMbIE PACHETbI UK
MCNO/Ib30BaTh MOJTyYEHHbIE AaHHbIE AN BbIBOOB.

HebpexHoe OTHOLLEHME K labopaTopHOMY 060pyA0BaHMI0 U N3MEPUTESbHBIM NPUGoPaM.

HeymeHue onpenennTb NokasaHns N3MepuTeNbHOIO Npuoéopa.

HapylwieHne TpeboBaHmii NpaBu 6e30nacHOro TpyAa Npu BbINOSIHEHWUN 3KCNEPUMEHTA.

Heapy6kie owubKu

HeTo4yHOCTV hOpMY/IMPOBOK, ONpeAeneHnii, 3aKkOHOB, TEOPWIA, BbI3BAHHbIX HEMOJTHOTON OTBETA OCHOBHbIX NMPU3HAKOB
onpeaensaeMoro noHATMs. OLWNGKM, Bbi3BaHHbIe HECO6/H0AEHEM YC/TOBUIA NPOBEAEHWS OMbiTa UMW N3MEPEHMWIA.
OWN6KM B YCNTOBHbIX 0603HAYEHUSIX HA MPUHLMNMASIbHBIX CXEMAaX, HETOUHOCTY YepTeXeid, rpadikoB, CXeM.

MponycK WN HETOYHOE HanMcaHWe HaMMEHOBaHWI e AUHULL PU3NYECKMX BESNYVIH.

HepaumnoHanbHbIii BbIGOP X0A4a pPeLleHusl.

Hedoyembi

abrwnE

HepauunoHasibHble 3anvcy Npu BbIYMCIEHMAX, HEpaLMOHa/IbHble NPUEMbI BbIYMCIEHWUIA, Mpeobpa3oBaHunii U pelleHns 3agay.
ApndmeTnYeCKNE OLLIMOKM B BbIYUCIEHMAX, ECMIN 3TN OLIMOKN rpy60 HE UCKaXKalOT peasibHOCTb NOlyYEHHOro pesysbTaTa.
OTAenbHble NorpeLHocTn B (hopMy/IMpoBKe BONpoca uan oTeeTa.

HebpeXxHoe BbINO/HEHNE 3amnnceit, YepTexei, CXem, rpadomkos.

Oporpadpuyeckune 1 nyHKTyaunoHHbIE OLLINOKK

9.Yye6HO — MemoduYyeckul KoMnaeKm



1. MepbiwknH A.B., T'yTHUK E.M. ®u3uka. 8 knacc. — M.: jpogpa, 2011

2. Nykawmk B.N. C6opHWK 3aaa4 no dusnke. 7-9 knaccol. — M.; MpoceelyeHne, 2007

3. MNpuMepHble nporpaMmmbl Mo y4ebHbIM npegmeTtam. ®dusmka. 7 — 9 Knaccbl: NpoekT. — M.: MNpoceelleHne, 2011

4. BonkoB B.A. YHuBepcasibHble NoypoyHbie pa3paboTku no domsuke: 8 knacc. — 3 —e u3a.. nepepabort. n gon. — M.: BAKO, 2012

5. N'pomueBa O.N. KOHTpOsbHbIE Y caMOCTOATE bHbIE PaboThl MO mn3nke 8 kiacc: K yuebHuky A.B. MepbiwknHa. Pusnka. 8knacc. —M.:
M3patenscTBo «3Ok3ameH» 2013.

CodepxaHue Mamepuasia KoOMI/iekma o/IHocmbo coomsemcmsyem [lpumepHoU npospaMme 1o husuke OCHOBHO20
obuwjez2o obpasosaHus, obsi3amesibHOMY MUHUMYMY cooepkaHusi. Komrsiekm pekomeHoosaH MuHucmepcmsom obpasosaHusi PP

KoHMpo/LHO — UusmMepume/ibHble Mamepua/ibl, Harnpas/ieHHble Ha U3y4YeHUe YPOBHS:

e 3HAHMA OCHOB (PM3UKU (MOHOJIOTMYECKNIA OTBET, IKCMPECC — ONpoc, (PPOHTasIbHbLIA ONPOC, TECTOBbIM OMPOC, HanucaHue u
3almTa coobLeHNs Mo 3aaHHOoN TeMe, 06 bACHEHNE IKCNEPUMEHTA)

e MPMOOGPETEHHbIX HAaBbIKOB CAMOCTOSATE/IbHON N MPaKTUYECKOW AeATeNbHOCTM yyawmxcs (B XoA4e BbINOSIHEHUS nabopaTopHbIX
paboT n pelueHnsa 3anad)

e pPa3BUTbIX CBOWCTB JIMYHOCTMU: TBOPYECKUX crnocobHocTeid, nHTEpeca K WU3YHEHUIO Cbl/l3l/IKl/|, CaMOCTOATEJ/IbHOCTH,
KOMMYHUKaTUBHOCTWN, KPUTUYHOCTN, perHEKCVIVI.

Ucnonesyemeie mexHuyeckue cpedcmea

e [lepcoHasibHbIli KOMNLIOTEP
e  MynbTUMeAUIiHbIA NMPOEKTOP

UcnonkzyembliemexHono2uu: 300poBbecOepPeXeHnsi, NpobnemMHOro 00y4yeHus, nefarormka COTPYAHWYECTBa, PasBUTUS
nccneaoBaTebCKMX HaBbIKOB, AndhepeHLMPoBaHHOIO NoaxoAa B 06yYeHM Ppa3BMTUS TBOPUECKMX CNOCOGHOCTE

O6paszogame/ibHble QUCKU

YuebHble eMOHCTpaLUKn No BCeEMY Kypcy (P13nKM OCHOBHOI LLKOJIbI C NOAPO6HLIMM KOMMeHTapuamu. DVD auck.6 VIML, ApceHan
obpasoBaHus, 2012



lpe3eHmayuu, co3faHHble yunTenem u AeTbMy B npoLecce obpasoBare/ibHOro npolecca no Kaxaon nyyaemom teme
Komnnekm ¢husuyeckozo M'MA obopydosaHusi 0718 nposedeHuUst /1abopamopHbIX pabom

Tabsuybl

0603HaYeHUs, COKpaujeHUs

K3C KM N'MA — Kogbl 31€MEHTOB coAepXaHnsa KOHTPOJIbHO U3MepuTesibHbIX Matepunasnos 'MA

KMY KM N'MA — koZbl NpoBepseMbIX YMEeHUI KOHTPOJIbHO — M3MepuTesibHbIX Matepuanos 'MA

N. — Nykawwuk B.N. C60pHMK 3a8a4 no usumke. 7-9 knaccel. — M.: MNMpoceeeHne, 2007

KUMT. - T'pomuesa O.U. KOHTpOsIbHbIE 1 caMOCTOATE/ IbHbIE PaboThl MO hrsmke 8 knacc: K yuebHuky A.B. MNepblwknHa. dusmka. 8
knacc. —M.: I3gatenbCcTBO «3k3ameH» 2013

KANEHOAPHO - TEMATUYECKOE NTAHUPOBAHUE 8 K/TACC ( 68 yacos, 2 yaca B Hefiesnio)
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Paspen 1 TENOBbIE AB/IEHUA (24 yacoB)

OCHOBHbIE BUAbI AeATE/IbHOCTUN YYEHUKA: Ha6.ﬂ}0,anb N3MEHEHNE BHYTDEHHeﬁ JHEeprnun Tena npu Tenaonepenaye n pa60Te BHELLHUX cun. Viccneposartb AABNeHne TennoobmeHa npun cmewnBaHnmn
XOI'IO,CI.HOI‘/JI n ropﬂqeﬁ BOAbl. BblUMCAATL KONNMYECTBO TENOTHI N YAENbHYI0 TEN/IOEMKOCTbL BELLECTBA Npu Tennonepegade. Ismepatb yaenbHy TEeN/I0EMKOCTb BeLLeCTBa. 3MepATb TEeNns1oTy nsas/ieHus
nbpa. Viccneposath Tenosble cBolicTBa napaq)MHa. Ha6I'IIOp'aTb N3MEHEHne BHyTpeHHeVI 3Heprun BoAbl B pesy/ibTare ncnapeHus. BeluncnaTte KOIMYecTBO TENJI0ThI B MPOLLECcCcax Tensionepesayv npu

NJaB/EHUN U KPUCTUIU3aLMN, UCMAPEHUN N KOHAEHCAUUN. BbluMCNATb YAEeNbHY0 TENOTY NAaBneHns n napoo6pa303aHV|;| BellecTBa. 3MepATb BNaXHOCTb BO3AyXa MO TOUYKE POChl. OGCy)Kp'aTb
JKOJ10rn4yeckmne nocnegcTtema NnpuMeHeHus

Buratesieil BHyTPEHHEro cropaHus, Ten/oBbIX U TMAPO3NEeKTPOCTAHLWIA
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BHYTpPEHHSA 3Heprusi. Cnoco6bl M3MeHeHUsi BHYTPEHHel

3Heprum

N 3HEeprnm Kak CyMmmbl KUHETUYECKOM

BBecTn NoHATME BHYTPEHHE!
QHEeprnn OBmxeHna Mosiekya n NoT.aHeprum nx B3anMmoaencTBus;

Paccm. Crnocobbl N3MEHEHMS BHYT. 3HEeprun.

6ecena, 06BbACHUTENBHO UNMKOCTPATUBHBIA METO/,

MNpeBpaLyeHne
3Heprumn Tena B
MeXaHN4YecKnx
npoueccax.
BHyTpeHHAA
3Heprus Tena.
YBenuueHue
BHYTpPEHHeil
3Heprum Tena
nytem
coBeplieHus
pa6oTbl Hapf,
HUM 1UNu ee
yMeHblleHUne
npum
coBeplieHnn

paboTbl TesIOM.

N3meHeHne
BHYTpPEHHel
3Hepruum Tena
nytem
Tennonepegay
7]

Xumus
ecmecmeo3HaH

3HaTb: TMOHSATME BHYTPEHHel Crnoco6bl
M3MEHEHUs1 BHYTPEHHEl 3Heprum

YMeTb: Habnogatb W UCC/EAO0BaTh MPEBPALLEHME 3HEPTUN
TeNla B MeXaHM4eckuMx mnpoueccax, MPUBOAWTL MpPUMEpbI
npeBpaLleHns 3HepruM Npyu Nogbeme Tena, Npu ero NageHuu,
06BACHATL M3MEHEHNE BHYTPEHHEl 3Heprum Tena, Korga Hag
HMM CcOBepLIalOT paboTy WM Teno coBepliaeT paboTy,
Nepeuncnsite Cnocobbl NU3MEHEHUS BHYTPEHHE aHeprim
JINYHOCTHbIE: OcyLecTBAAIOT MWKPO ONbITbl MO peasv3aumm
pasNnYHbIX cNoco60B USMEHEHUA BHYTPEHHEW SHeprun Tena

Mo3HaBaTeNnbHble: BblaenaloT 0606WEHHbIA CMbICA 334auM.

Heprnnm - Tena,

YCTaHaBAMBAOT  MPUUYUHHO-CNEACTBEHHbIE  CBA3M,  3aMEHSAIOT
TEPMUHbI OnpeaeneHUaMm
PerynatmBHble: CocTaBnAloT naaH M NocAefoBaTesbHOCTb

nencteuii. CnyaloT cBoM cnocob AencTBMA C 3TaIOHOM
KoMmmyHUKaTUBHbIE: OnucbiBaloT CcoAeprKaHWe COBepLUaeMbIX
OENCTBUIA C LLe/Ibl0 OPUEHTUPOBKM MPeaMETHO-NPAKTUYECKON MK
MHOW AeATeNbHOCTM

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMmrnemeHm
HOCMb,
y4ebHo
riosHasamers
bHasi
oesime/ibHoC
mb

®poHTa
NbHbIN
onpoc,
YCTHblE
OTBEThI

2.4

1.2

Buodeo:
npespaltle
Hue
MexaHun4ec
Ko
3Heprum Bo
BHYTPEHHIO
10

06BACHNUTBL , YTO Takoe MHppa, IK30TEPMUUECKUIA, Cybnnmauus,

aMOpHBbIN, n3oTponus, guccTunat. Mepnetyym - mobune?
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Buabl Tennonepegaun. Npumeps Ten/1I006MeHa B NPUPOAE M TEXHUKE.

O3HaKOMUT y4yalluxcs ¢ Bugamm TEen1006MeHa, Hay4uTb UX 00BSACHATL TEN/I0BbLIE
AB/IeHns Ha ocHoBe MKT; paccMOTpeTb npumMepbl UCMo/b30BaHUS BUAOB
TennoobmeHa B Pas3/INYHbIX 061aCTAX YENOBEYECKOWA [eATe/IbHOCTW.

Mpo6nemHas nekuusl, Npo6iemMHble 3aaHus

6nemMHble 3aaHus1)

MOVCKOBbI METOA, NPo

TennonpoBogH
OCTb — OAVH U3
BUAOB
Tennonepegay
n. Pasnuuwue
TensonpoBogH
ocTeit
pasfInYHbIX
BeLecTB.
Mpumepel
TennoobmeHa B
npupoge u
TEXHUKE.
KoHBekuua B
XNOKOCTAX U
rasax.
OGbsACHeHue
KOHBEKLUMH .
Mepepava
3Heprumn
usniyueHnem
Oco6eHHOCTHN
BMOB
Tennonepegayn
Xumus,
6uosioausl.
mexHuUKaecmec
MBO3HaH.,2eozp
agpusi

3HaTb: MNOHATNE «TEN/I0NPOBOAHOCTL»

YMeTb: 00BACHATb TEN/0Bble SBNEHUA Ha ocHoBe MKT,
npueoauTbL npumepsl Tensonepegayn nytem
TEN/1I0MpPoOBOAHOCTN. MNpoBoanTtb nccnefoBaTenbCKui
3KCNEepPMMEHT MO TEenJIoNpPoBOAHOCTU Pas/IMyHbIX BELEeCcTB Y
Jenatb BbiBOga. [lpvBOAUTL  MPUMEPbI  KOHBEKUUW 1
N3y4eHunsl, cpaBHMBATL BUAbI Tensionepesaym

JInyHoCTHbIE: VccnenyoT 3aBUCMMOCTbL TEMs10NpPOBOAHOCTMY
OT popa BewiecTBa. HabnogaldT SABMEHUS KOHBEKUUWN W
N31y4eHus

Mo3HaBaTenbHble: BbipaxatoT CMbICN CUTYyaunn pasimyHbiMu
cpeacTBamu (PUCYHKKU, CUMBOJIbI, CXEMbI, 3HaKM). OCO3HAHHO U
NPOW3BOJIbHO CTPOAT peyeBble BbiCKa3bliBaHUA
PerynatmBHble: CraBAT Yy4yebHyl0 3ajadyy Ha OCHOBe
COOTHECEHUSA TOrO, YTO Y)XXe U3BECTHO M YCBOEHO, U TOro, 4TO
elle Hen3BecTHO

KomMMmyHUKaTUBHbIE: Y4yaTcA aprymMeHTMpoBaTb CBOH TOUKY
3peHus, CropuTb 7 oTCTamBaTb CBOO no3unLuto
HeBpaXXAebHbLIM 47151 ONMNOHEHTOB 06pa3oM

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMmrnemeHm
HOCMb,
y4ebHo
riosHasamers
bHasi
oesime/ibHoC
mb

®poHTa
NbHbIN
onpoc,
YCTHblE
OTBEThI

2.5

1.4

Buodeo:
Tennonpos
OfIHOCTb
pasnnyHbIX
METas1/10B
KOHBEKLA
B
XUOKOCTU
KOHBEKLA
B rasax
Tennonepe
hava
nocpeacTs
am
N3nyyeHuns

MWHM — NPOEKT «Kak NocTpouTb Tensblii AOM?» 1 UccnefoBaHne

renonpoBoagHOCTN TIOMUHWEBOI XXEeNnesHow n NaTyHHOW KacTpo/in 0ANHaKOBbIX

pasMepoB C OfjHAKOBbLIM KOMMYECTBOM BO/lbl HA OAVMHAKOBOM OFHE 3a OfIHO

Bpemsi. BbIACHUTL Kakas KacTponsa obagaeT 60/bLuei Tens1onpoBoAHOCTbIO.
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PacueT U3MeHeHUs! BHYTPEeHHell aHeprun. YaenbHas

TEeN/10€MKOCTb.

Onpefenntb aHa/IMTUY4ECKOE COOTHOLLEHWE B OnpeaeneHnm

]

, BBECTU U BbISACHUTb (*)I/ISI/I'-IeCKI/I

N3MEHEHNA BHYTPEHHEN 3Heprum

CMbICN y,qeﬂl:HOVl TEN10eMKOCTU.

Mpo61eMHOE U3NOXEHNE, 0GbACHUTENIbHO WMIOCTPATUBHbIN

MeTo[,

KonuuyectBo
TennoTobl.
EanHuybl
Konuyectsa
TennoThbl.
YpenbHas
Tens10eMKocCTb
BellecTBa, ee
consunueckumii
CMbICJ1.
EanHuybl
yAenbHowm

Ten/10eMKOCTHU.

AHanu3
Tabnuubl
yuyebHuKa.
M3mepeHne
TEn/10eMKOCTH
TBEPAOro Tena

Mamemamuka
reorpadus,

€CTeCTBO3HaH.,
6ronorus,

3HaTb: 3HaTb MOHATUE «YAE/bHON TENM0EMKOCTU», eauHULY
n3MepeHus

YMeTb: HaxoAuTb CBA3b MeXAy efuHuLaMu KoMyectsa
Tennotel: I)K, kK, kan, kka., paboTtaTb C TEKCTOM YYe6HNKa,
06BACHATL (PU3NYECKUA CMbIC/T YA4.TENOEMKOCTU BELLECTBA,
aHannsupoBatb TabnuyHble AaHHble, MPUBOAUTL MPUMEPBI
NPUMEHEHUS Ha NpakTyKe 3HaHW 0 pas3fINYHOl Tens0eMKOCTU
BELLEeCTB.

NIn4HOCTHBIE: Bbluvcnsior KO/IN4eCcTBO Tennothl,
Heob6XxoAMMOe [N HarpeBaHus WKW BbIAENAEMOro npu
oXNTaxXAeHun Tena

MosHaBaTesibHble: BblAeNAT 0606LLEHHbIA  CMbICT U
hopMasibHY0 CTPYKTYpPY 3ajauun. BbIMOMHAIT onepauuy co
3HaKamu 1 cuMmBosiamu

PerynatnsHble: CocTaBnalT nnaH M nocnefoBartefibHOCTb
aercTauin

KoMMyHUKaTUBHbIE: YMelT MpeAcTaBnAaATb  KOHKpeTHoe
cofepxaHue 1 coobLuaTb ero B MMCbMEHHOI 1 YCTHOI chopme

3HaHueBo-
npeomMemHsb|
U onbim,
npeomemHa
5
KoMremeHyu
A,
ro3Hasamers
bHas,
pechriekcusH
ast
dessme/ibHOC
mb

6ecena
no
BOMpPOC
am

2.5

1.4

Buodeo:-
CpaBHEHME
YOENbHbIX
TEN/10eMKO
cTeit
pasnnyHbIX
BeLLecTB

nccnegoBsaHne NSMeHeHns TeMmneparTypbl BOAbl , €C/IN B HEU

7 60p N0 O6HAPYXEHWIO

PacTBOPUTb COJIb N CAeNnaTb HarnagHbIv nNpu

KOHBEKLIMOHHbIX MOTOKOB XXUAOKOCTN
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PacueT KonuyecTBa TeN10Thbl, HeOﬁXOAVIMOTO
ANA HarpeeBaHusa Tenia U BblgensaemMmoro um npu

oxnaxgeHun. PewueHuve 3agad.

OnpepenexHve crnocoba pacyeTa Konnvecrtea

Tena1oTbl NpU TennoobmeHe Ten., OTpa6aTbIBaTI:

NPaKkTUYECKMIA HABbIK NPY PeLLeHnn 3a4au.

Mpo6neMHoe U3NOXEHNE, 0GbACHUTENBHO

MNTIOCTPaTUBHBIN METO/,

dopmyna ana
pacueta
Konuyectsa
TennoTobl,
Heo6xo[AMMOro
aona
HarpeBaHus
Tena unu
BblgensemMmoro
MM npu
oxnaxaeHun

Mamemamuka
reorpadus,

€CTeCTBO3HaH.,
6unonorus,

3Hatb: hopmyny An1s pacueta TenioTbl

YMeTb: paccuntbiBaTb KOMMYECTBO TEM/0Thbl, HEO6Xoaumoe
[N HarpeBaHunsa Tena uam BblAenseMoe UM Npu OXNaKAeHNN
NnyHocTHbIE: [puMeHas dhopMyny A/ pacyeTa KosmyecTBa
TEN0Tbl, BbIYUCAAIOT M3MEHEHMe TemnepaTypbl Tena, €ero
Maccy W yaernbHYI0 TENI0EMKOCTb BELLECTBA
Mo3HaBaTenbHble: BbipaxaloT CTPYKTypy 3afauv pasHbiMU
cpeacTBamu. BbloenaT KONMMYECTBEHHbIE XapaKTepUCTUKM
06BEKTOB, 3afaHHble C/I0BaMU

PerynatusHble: CamocTosATensHo hopmynmpytoT
no3HaBaTesbHYl0 Leflb U CTPOAT AeCTBMA B COOTBETCTBUM C
Hei

KomMmyHuKaTuBHble: PaboTaloT B rpynne, ycrtaHas/MBaloT
pabouvie OTHOLlEHUs, yyaTcs 3PEKTUBHO COTpyAHMYaTbL U
cnocobcTBoBaTb NPOAYKTUBHOW Koonepauumm

3HaHueBo-
npeomMemHsb|
U onbim,
npeomemHa
5
KoMremeHyu
A,
ro3Hasamers
bHas,
pechriekcusH
ast
dessme/ibHOC
mb

PewieH
ve

3a4au

2.6

2.5

1214 3 52

MWHWN — counHEHMEe Ha Temy YYeT 1 ncnosib3oBaHue

pasHbIX BWAOB TeNsonepeaaun Ha gade
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Na6opaTtopHas pa6oTa Nel «MccnegoBaHe U3BMEHEHUA CO

BpeMeHeM TeMnepatypbl OCTbiBatoLLeli BOAb»

YunTb uccnegosatb M3MEHEHUS CO BpeMeHeM TemrnepaTypbl

OCThIBaOLLIEN BOABI M O

OBACHATb M3MEHEHUSI HA OCHOBE MKT

, MOVICKOBBII MeTo[

MpoBefeHve UCCenoBaHNs

Vccneposatb
N3MEHEHNSA CO
BpEMEHEM
Temneparypbl
ocTbiBatoLLel
BOAbI, paboTa c
hn3nyecknm
060opyaoBaHNEM

MamemMamuka
rpadumyecKan
3aBUCUMOCTb
OHOM BE/IMUYNHbI
oT Apyrom

3HaTtb: NpaBuIa Nosb30BaHWst U3NYECKUMI NprGopamMu

YmeTb: uccnegoesatb  CO  BpemMeHeM  Temneparypy
OCTbIBaKLLEN BOAbl, OOBACHATL M3MEHEHMS Ha OcHoBe MKT
OOBACHATL MOJIlyYeHHble pe3ynbTaTtbl, MPeACcTaBnATb UX B
Buge Tabnuy, aHaaM3MpoBaTb MPUYMHBLI  NOTPELUHOCTU
N3MEPEHWUIA,

NInyHOCTHbIE: VccnenyloT sB/eHWe TennoobmeHa npu
CMEeLUMBaHNN XO/I0OHON 1 ropsadeli Bogbl. CocTaBnsloT
ypaBHeHVe TensaoBoro 6anaHc. M3mepsaT  yAefbHyio
Ten/I0eMKOCTb BelllecTBa. COCTaBNAlT a/lfoOpuUTM  peLleHns
3apau

Mo3HaBaTenbHbIE: Bbi6upator, ConocTasnsAoT n
060CHOBBIBAIOT CrMoOCo6bI pelleHns 3adadn. OcyLecTBNSAT
MOUCK W BblAeneHne HeobxoaMMon nHopmauun. BeipaxaioT
CMbIC/T CUTyauun pas/iMyHbIMKU  CpefcTBamMu  (PUCYHKM,
CMMBO/TbI, CXEMbl, 3HaKwm). Bbi6upatoT Havnbonee
3phekTMBHBIE CNOCOOLI PeLLEHUs 3a4a4n

PerynatuBHble: COCTaB/MglOT NnaH M nocnefoBaTeflbHOCTb
gevictBuii. OueHnBatoT AOCTUTHYThIN pe3ynbTar. CocTaBnalT
nnaH W nocnegoBaTenibHOCTb  AeicTBuiA.  OueHuBaloT
JOCTUrHYTbIN pesynbTart

KoMMyHUKaTUBHbIe: Pa3B/Bal0T yMeHNe UHTErpnupoBaTbLCs B
rpynny CBEpPCTHMKOB " CTpOUTL npoayKTuBHoE
B3aMMOAeiCcTBME CO CBEPCTHMKAMU 1 B3POC/IbIMM

lNosHasamen
bHO —
pepriekcusH
ast
KomMremeHyu
51, 3HaHUeBo
rnpeomMemHsb!
U onbim,
UHghopmayu
OHHas u
KOMMYHUKam
usHasi
KomMremeHyu
5.

Odhopm
neHve

paboThbl
, BbIBOZ,

2.3

2.1

pynnoBoii NpoekT «®u3nka B 3aragkax» ( co3gaHne KHUrm)

OKCNEepUMEHTA/IbHLIM NyTEM NPOBEPUTL Kakast Boga GbicTpee
3amep3HeT, ropsyas unm xonoaHas? rNocTponTb rpadk

3aBUCMMOCTY TeMMnepaTypbl OT BPEMEHM, M3Mepsia yepes

0/IMHAKOBbIE NPOMEXYTKN BPEMEHU TemnepaTtypy Bofpbl, Noka
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KonunuecTtBo TennoTtbl, Bblgensiroweeca npu

cropaHumn Tonjivea.
BxopgHas KOHTpoJsibHasA pa6oTta Ne 1 (20 muH)

CchopmmpoBaTh MNOHATME 06 3HEPrK TONJIMBA,

paccMOoTPETb (IM3NYECKME OCHOBbLI TOPEHNS BELLLECTBA,
onpenennTs OM3NYECKYI0 CyTb YAe/bHO TEN/OThI

CropaHus Tonamea

nekuus, 6ecena, 06bACHUTENBHO MNNOCTPATUBHBIIA

meTo[,

Tonnueo kak
WUCTOYHMK
3Heprum.
YpenbHas
TensoTa
cropaHus
Tonnuea.
AHanus
Tabnmubl 2
y4ebHuKa,
c¢opmyna ana
pacueTa
KosimyecTBa
TenaoThbl,
BblAensemMmoro
npu cropaHuu
Tonnuea.
PelweHve 3agau

MamemMamuka
XMmua

3HaTb: YTO Takoe TOMJIMBO W yAenbHasa Tensiota CropaHus
TOonimBa

YmeTb: 00BbACHATL (U3NYECKMIA CMbICA YAENbHON TennoTbl
cropaHus TonsiMea W paccynTbiBaTb €e, NMPUBOAUTL NMPUMEpDI
3KOJI0TMYECKMN YNCTOro Tomn/mBa

NnyHocTHbIEe: COCTaBNAKT ypaBHEHWE TEMNJsI0BOro 6anaHca
[ON5 npoL,eccos € 1Cnonb30BaHeM Tonanea
Mo3HaBaTenbHble: BblgensiT OopMasibHY0  CTPYKTYpY
3afaun.  YMewT 3aMeHATb  TepMWHbI  onpedesieHnsAMuU.
YcTtaHaBnvMBaloT NPUYNHHO-CNEACTBEHHbIE CBA3MU
PerynatusHble: CamocTosATensHo hopmynmpytoT
no3HaBaTesibHYl0 Leflb U CTPOAT AeCTBMA B COOTBETCTBUU C
Hei

KoMmmyHUKaTUBHbIE: OnucsiBaloT cogepxaHue
coBepLUaeMblx AENCTBUI C Lie/Ibl0 OPUEHTUPOBKM NpeaMETHO-
NPaKTUYECKON NN UHOWN AEATENBHOCTH.

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMmrnemeHm
HOCMb,
y4ebHo
riosHasamers
bHasi
oesime/ibHoC
mb

3agaHu
A Ha

cooTBe
TCTBUA

2.6

1.221-26
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3aKOH COXpaHeHUsi BHYTPEHHEl 3Heprum U ypaBHeHUe TenaoBoro 6ainaHca

BbIACHUTb Cbl/l3|/|‘-|eCKO€ cogep)xxaHne 3akoHa CoXpaHeHUs 3Heprun anas TensioBbIX

npoueccos, BbIBECTN YpaBHEHKE TEN/10BOro 6anaHca.

Inekuusi, 6ecena, 06bACHUTENIbHO UMIIOCTPATUBHbI MeToA,

3aKkoH
COXpaHeHus
MexXaHU4YecKoun
3Heprum.
MNpeBpaLyeHne
MeXaHN4ecKom
3HEprum Bo
BHYTPEHHIOH0.
MNpeBpaLyeHne
BHYTPEHHEN
3Hepruun B
MEXaHNYEeCKYHo
3HEepru.
CoxpaHeHune
3Hepruun B
TEennoBbIX
npoLeccax.
3akoH
npespaLleHms n
coxpaHeHust
3Hepruun B

npupoae

mMamemamuka
Xumms,

reorpadus,
€CTecTBO3HaH.,
6uonorus

3Hatb:  (POPMYNMPOBKY  3aKOHA  COXPaHEHUA U
npeBpalLeHnsl 3HEPIMU B MEXaHUYECKUX U TemnsoBbIX
npoueccax

YmeTb: MpuBOAMTbL MNPUMEPbI NPeBpaLleHns MeXaHW4YecKoin
SHEeprn Bo BHYTPEHHIOKD, Nepexofa 3Heprum ot O4HOro Tena K
Apyromy, npuBOAWUTL MNpPUMEPbl, MNOATBEpPXAAloWmMe 3aKkoH
COXpaHeHWs MexaHN4YecKoli aHeprum

NuuHocTHble: HabnogalT ¥ ONUCLIBAIOT U3SMEHEHUS 1
npeBpaLLeHNss MEXaHNYEeCKOW 1 BHYTPEHHEN aHepruv Tena B
pasnunyHbiXx  npoueccax.  [lononHalT  "KapTy  3HaHuin"
Heo6XoAMMbIMU 3N1EMEHTaMN

Mo3sHaBaTenbHble: CTPyKTypupyoT 3HaHua. Onpegensot
OCHOBHYHO 1 BTOPOCTEMEHHY UWHopmMaLuio. BblaensaioT
06bEKTbI M MPOLLECCHI C TOUKU 3pEHMS LLeNIoro 1 YacTei
PerynatnsHble: OCO3HalOT KayeCcTBO M YPOBEHb YCBOEHUS.
BHOCHAT KOPPEKTUBbLI N AOMOMHEHMST B CNOCO6 CBOUX AelCTBUIA
KoMmMyHuKaTuBHbIe: BcTynaooT B Auasior, y4acTBywT B
KO/ITIEKTUBHOM  06CYXAeHun npobnem, ydyaTca BnajeTb
MOHOJ1I0TMYECKO 1 Anasniornyeckon chopmamm peyn

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMmrnemeHm
HOCMb,
y4ebHo
riosHasamers
bHasi
oesime/ibHoC
mb

Becena
no
BOMNpoc
am

2.7

1.3
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pusnuecknm 060pya0BaHNEM.

MpoBeaeHve UcceaoBaHns

PerynsatuBHble: OCO3HAIOT KauyeCTBO U YPOBEHb YCBOEHWS.
BHOCAT KOPPEKTMBbLI 1 JONOJIHEHNS B CNOCO6 CBOUX AENCTBUI
KoMmyHuKaTuBHbIe: BcTynawT B Juanor, y4acTBylT B
KO/ITIEKTUBHOM  06CYXAeHun npobnem, ydatcs
MOHO/I0TMHYECKOW 1 AMasiornyeckor oopmamu peyn

B/1afeTb
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ArperatHble COCTOSAHUS BellecTBa NnaBneHue n

oTBepAaeBaHVe KpUCctTaslJiIndeCcKux ten

N3yunTb omsnyeckne 0CO6EHHOCTM B CTPOEHUM 1

cBOCTBax Pa3/INYHbIX BELWECTB, HAay4YUTb NOHNMAaTb

CYTb NnaBneHna N Kpuctasmsaumm

Inekuusi, 6ecena, 06bACHUTENLHO UMOCTPATUBHBIIA

MeTo[,

ArperatHble
COCTOAHNA
BeLlecTaa.
Kpuctannumyeck
ne Tena.
MnaBneHue un

oTBepaeBaHue.

TemnepaTypa
nnaB/ieHUA.
AHann3
Tabnuubl 3
yuebHuKa

MamemMamuka

reorpadus,
€eCTeCcTBO3HaH.

3HaTb: onpefeneHue NAaBfeHUss U OTBEpPAEBAHWS.
Temnepatypbl NiaBneHnst
YMeTb: MpUBOAUTL  MPUMEPbl  arperatHbIX — COCTOSIHWIA

BelllecTBa, OT/IMYaTb arperatHble COCTOSHWA U OOBACHATb
0COBEHHOCTU MOMEKYNSAPHOTO CTPOEHWS ra30B, XWAKOCTEN U
TBEpAbIX  Ten, oTAnyaTb  Npouecc  nnae/fieHus  oT
Kpuctannmsauum u npuBoAUTbL NPUMEPblI 3TUX MPOLECCOB,
NpOBOAWTbL WCC/1eA0BaTENIbCKUIA 3KCMEPVMMEHT MO W3YYEHWIO
nna.neHunsi, 06 bACHATL pe3y/ibTaTbl IKCMEPMMEHTa, paboTaTtb
C Y4E€OHNKOM

NInyHOoCTHBbIE: VccneaylT TensoBble CBOMCTBA NapaduHa.
CTpoAT U 06BACHAT rpauk M3MeHeHns TemnepaTypbl npu
HarpesaHuu 1 nnassieHny napaguHa.

Mo3HaBaTesibHbIe: BbigensioT " dhopmynupytoT
nosHaBaTe/lbHyl0 Uenb. .BbliGnpatoT 3HAaKOBO-CUMBO/IMYECKME
cpefcTBa 418 NOCTPOeHNS Moaenu

PerynatuBHble: Onpegensot nocnefoBatenibHOCTb
NPOMEXYTOUHbIX Lief1eit ¢ y4eTOM KOHEYHOro pesy/bTata
KoMMyHUKaTUBHbIE: YyacteyloT B KOIIEKTUBHOM
o6CyXaeHUn npobaemM, yyarcs BAafeTb MOHOSIOTMYECKOA U
Ananornyeckoin goopmamu peym

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMmrnemeHm
HOCMb,
y4ebHo
riosHasamers
bHasi
oesime/ibHoC
mb

Pa6oTa
Haj
oLwmbKa
MU
KOHTPO
NbHbIX
3a4aHu
i
3apaHu
A Ha
cooTBe
TCTBUE

21 210

1.4

Buodeo: -
nnaBneHne
"
KpucTanus
auus

BbipallyBaH/e KpUCTas/IoB caxapa Wi Conu.
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KonuyecTtBO Tennotobl , He06xop,|/|M0e ANA nnaBneHus Tena u

Bblgendwuieecs npu ero Kpuctaiimsaymmn

Onpepenntb cnoco6b pacyeTa Kosim4yecTBa Ten/10Tbl B N3y4aeMbIX npoLeccax,

oTpabaTbiBaTb HaBbIKX NPW PeLLeHnn 3a4au.

YpenbHas
Tennorta
nnaBJieHus, ee
consunueckumii
CMbICN U
eAuHuuA.
OGbACHEHne
npoLeccoBs
nNNaB/IEHNA N
oTBepAeBaHus
Ha OoCcHOBe
3HaHUiA O
MOJIEKY/IIPHOM
CTpoeHun
BelyecTBa.
AHanu3s
Tabnuubl 4 B
y4yebHuKe.
dopmyna gns
pacueta Kon.
TennoThbl ,
Heo6xoAMMoro
aona
nna.sneHns
Tena unu
Bblgensiowuiero
csl npu ero
Kpuctannusay,
717
mamemamuka
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PeweHue 3agay

OTpabatbiBaTb NpakTUYecKme

HaBbIKM NPV peLleHnn 3aaau.

Mpo6nemHble 3a4aHVisi, NOUCKOBbIN [INTPo61EMHOE U3NOXEHNE, OO BACHATENIbHO UAMIIOCTPATUBHBIN METOS,

MeTopq, pedpnekcus

PelweHne 3agau
no reme
«HarpesaHue
Ten. MNnasneHve
"
Kpuctannnsauu
a»,
KpaTKoBpPeMeHH
as
camocToATe bH
ad pabota

MamemMmamuka

3HaTb: NOHSTVE YAE/bHO TEMI0TbI NNaBAEHUS, (PUINUECKMIA
CMBIC/IN €AMHWLIbI U3MEPEHUS

YMeTb: aHa/M3upoBaTb Tab/IMUHbIE [aHHble TemnepaTtypbl
nnaefeHwsi,  Tpaduk  NaBfeHuss U OTBEpAEBaHWs,
paccunTbiBaTb KOMMYECTBO TEM/IOThI, BblAENsoOWErocs npu

KpucTannm3auymm , O0OBACHATb NPOLECChbl NAaBMeHUss U
OTBEpPAEBaHNsA Tefa Ha OCHOBE MOJEKYNSPHO-KMHETUYECKMX
npeacTaBneHNin

JInyHOCTHbIE: W3MepsaloT yaenbHyl TenaoTy nnasieHns
Nbfa. CocTaBNAT alfoOpUTM peLLeHns 3a4ay Ha nnaBeHne n
Kpuctannusaumio ten

Mo3HaBaTenbHble: BbipaxaloT CTPYKTYpYy 3afayn pasHbIMy
cpeactBamu.  CTPOAT  /IOTMYECKME  LEenu  PacCyXXOeHWi.
BbInonHAKT onepavymmn co 3Hakamu 1 CMMBO1amMu
PerynatmBHble: CraBAT Yy4yebHyl0 3ajadyy Ha OCHOBe
COOTHECEHMA TOTO, YTO YXe U3BECTHO M YCBOEHO, U TOro, YTO
eLle Hen3BecTHO

KoMMyHUKaTUBHbIE: ALEKBAaTHO  WCMOMb3YIOT  peyeBble
cpeacTBa AN ANCKYCCUM U apryMeHTaLum CBOel No3numm

3HaTb: NOHSATVE YAENbHOW TennoThl NNaBieHns, ousnyeckuii
CMbIC/IN €AMHULIbI U3MEpeHUs

YMeTb: aHanM3upoBaTb Tab/IMUHble [AaHHble Temneparypbl
nnaeneHwsi,  rpadvk  NnaBfeHuss U OTBEpAeBaHus,
paccunTbiBaTb KOMMYECTBO TEMOTbl, BblAenstoLlerocs npu
Kpuctannumsauum , O6BACHATb MPOLECChl MMABMAEHUA W
OTBEPLEBAHUA Tena Ha OCHOBE MOJEKY/IAPHO-KUHETUYECKMX
npeacTaBneHuit

NnuHocTHbIE: /13MepsloT  yaenbHyl TennoTy niaBfeHnst
nbfa. CocTaBnsioOT alfOpUTM PELLEHUS 3a4a4 Ha NaBfeHNE 1
KpucTannusauuio Ten

Mo3HaBaTeNbHblE: BblpaxaloT CTPYKTYpYy 3ajayu pasHbiMU
cpesctBamn.  CTPOAT — /IOTMYECKME  LeNn  PacCyXaeHuid.
BbINOMHAT onepauuy co 3Hakamm 1 CUMBO/1aMU
PerynatmBHble: CTaBAT y4yeGHyl 3ajady Ha OCHOBE
COOTHECEHUS TOrO, UYTO Y)XE U3BECTHO W YCBOEHO, U TOTO, YTO
elLlle Her3BeCcTHO

KomMmMyHUKaTUBHbIE: ALEKBATHO  MCMO/b3YT  peyeBble
CpefcTBa NS AMCKYCCUM U apryMeHTaLmmn ceoeli no3vumm

Penpodykmu | Pa6oTa
BHO — c
npeomemusl | Tabnuy,
U onbim, amu,
npedmemHa | cnpaso
] YHbIM
KomMnemeHm | maTtepu
HOCMb, anom
y4ebHo
rnosHasames
bHasi
dessme/ibHOC
mb
SHE
(\i —

3HaHueso — | PelleH
npeoMemHsl | ne
U onbim, 3agauv,
npeomemHa | camocT e
] ositeNnb z
KomremeHyu | Has =
A, pa6bota N S
rnosHasamen - ~
bHas u g<
peghaekcusH -§- S
as 23

O k=
desime/ibHOC =
mb =

ce
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WcnapeHue n KoHaeHcauus. KuneHue.

PaccMoTpeTb 3HepreTnyeckme n3MeHeHns B npoLeccax napoo6pa30|3ava

KUNeHnsA, N KoHAeHcauun, gatb NOHATUA. UCnapeHne, KoOHaeHcauus, KuneHue,

Y4nTb 0OBACHATb 3TN SAB/IEHUS.

Nekuuns, 06 BACHUTENBHO I/I]'I]'HOCTpaTI/IBHbIﬁ MeToA

Mapoo6pa3soBa
HUEe n
ucnapeHue.
CkopocTb
ucnapeHus.
HacblIWweHHbI
7]
HeHacCbILWEeHHbI
i nap.
KoHaeHcauusa
napa. NMpouecc
KUMNEeHUs.
MocTosAHCTBO
TeMmnepartypbl
Npy KUNeHun B
OTKpPbITOM
cocype.
dusunueckuii
cMbIcn
yaenbHowm
TennoThbl
napooGpasoBa
HUA N
KOHAeHcauuu.
AHanu3
Tabnvubl 6
y4yebHuKa.
PelweHne 3agau

MamemMmamuka

3Hartb: onpegeneHns ncnapeHns 1 KoHAeHcauum, KuneHns
YMeTb: 00BACHATL MOHWKEHWE Temnepartypbl XUAKOCTU Npu
ncnapeHun, NPUBOANTL NPUMEPbI AB/IEHUI NPUPOAbI, KOTOpble
06bACHAITCA KOHAeHcauvel napa, npoBOAUTb
nccnenoBatesibCkuiA IKCNEPUMEHT MO M3YYEHUIO UCNapeHus n
KOHZEHcauun, aHanuM3vMpoBaTb €ro pesysbTatbl M Aenatb
BbiBOAbI, paboTatb € Tabnuueli 6 yyebHWKa, NPUBOAUTL
NpUMepbl, MCMOMb30BaHWS  3HEpPruK, BblAeNseMoi  npu
KOHZeHcaLm BoAAHOro napa

NuuHocTHble: HabnogalT N3MeHeHNss BHYTPEHHEN sHeprum
BOAbl B pesynbTate ucnapeHusi. OOGBLACHAIOT MNOHWKEHUe
Temnepatypbl Mpy uchapeHun xuakoctn. HabnwogatoT
NpoLecc KUMeHusi, 3aBUCMMOCTb TemnepaTypbl KUMeHuss oT
atmocpepHoro fasnieHus. CTPOSAIT M OOBACHAIOT  rpadimk
U3MEHEHNS TemnepaTypbl >XWUAKOCTU MNpW HarpeBaHun W
KMneHmum

Mo3HaBaTesibHble: CTPOAT /IOrMYECKMe LENU PaccyXAeHWiA.
YcTaHaB/MBaT MPUUNHHO-C/IEACTBEHHbIE CBA3W. BbigensoT
06BEKTBI M MPOLLECCHI C TOYKN 3PEHMS LLeNIOr0 1 YacTei
PerynsatuBHble: BHOCAT KOpPPEKTWBbI W [OMOSIHEHUS B
COCTaB/IEHHbIE NAaHbI

KoMMmyHuKaTuBHbIe: C 4OCTATOYHOW MOMHOTON U TOYHOCTBIO
BbIPaXalOT CBOW MbICIM B COOTOBETCTBMM C 3ajavamu u
YC/OBVSIMN KOMMYHMKaLIMN

Penpodykmu
BHO —
npeomMemHsb|
U onbim,
npeomemHda
s
KoMrnemeHm
HOCMb,
y4ebHo
rnosHasames
bHasi
dessme/ibHOC
mb

®poHTa
NbHbIN
onpoc

2.10

1.4

Buodeo:-
ncnapeHve
- KUneHne
- KUneHne
BOAbI Npwn
MOHWKEHHO
M
nasneHun

Onpegenvte TeN0Ty pacTBOpeHMs conu (caxapa).




YuunTb onpenenaTb Crnocoo6s.l pacyeTa Tennsa B Ulyv4aemblx

npotLieccax.

Mpo6neMHoe n3noxeHune, 6eceaa, 06bACHUTENbHO

NNNIOCTPaTUBHbIN METO/,

KMneHumn
Mo3HaBaTenbHble: CTPOAT /IOrMYECKME Lenu PacCyXaeHu.
YcTaHaB/mMBalOT MPUYNHHO-C/IEACTBEHHbIE CBA3W. BblgensoT
06BEKTbI M MPOLLECCHI C TOYKWN 3PEHUS LLENIOro 1 YacTei
PerynatnBHble: BHOCAT KOPPEKTMBLI
coCTaB/IeHHble NaHbl
KomMmyHukKatuBHbIe: C [0CTATOYHOM MOSIHOTOW U TOYHOCTHIO
BblpaXXaloT CBOM MbIC/IM B COOTBETCTBMM C 3ajayamu U
YC/I0BMSIMM KOMMYHMKaUnn

n AgonosiHeHnsa B

BnaXHoCTb 3HaTb: MNOHATME  BNAXHOCTM  BO3Agyxa W CNocoo6bl

g ﬁ 2 Bo3gyxa. Touka | onpeaeneHns BaXHOCTM Bo3ayxa

3 @ s 2 pocbl. Cnocobbl | YMeTb: NpYBOAUTL NPUMEPbLI BAMSIHUS BNaXHOCTM BO3AyXa B

3 = 2 o onpegenexHuns ObITy W [OeATENbHOCTM YenoBeKa, W3MepATb BIAXHOCTb

g = ﬁ % BNaXXHOCTH BO3A4yxa, paboTtaTtb B rpynne

3 g3 3 BO34yXa. NInyHOCTHBIE: VI3MepSI0T BAaXHOCTb BO3AyXa MO TOUKE POChl.

° g § g 3 FurpomeTpbi: O6BACHAIOT YCTPONCTBO M NPUHLMN AEACTBUA NCUXPOMETPA U

2 oI - KOHAEHCAUMOH | rurpomeTpa

© T @ &

S8 - % HbIl U MosHaBaTesibHble: [PUMEHAIOT METOAbl MHAOPMALVOHHOIO
~ e g 2 3] BO/IOCSIHOW. noucka, B TOM 4yucnie C MOMOLLbI0 KOMMbIOTEPHbIX CPEACTB.
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§,% @z 2 55 B/TAXXHOCTK PerynstuBHble: CamocTosiTeNbHO cdhopmynmpyoT
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8 a %% o = Mamemamuka, yyatcs 9PEKTMBHO COTpyAHM4aTb W CNOCO6CTBOBATb

% '% 05 = s 6u0s102US. NPOAYKTUBHOI Koonepauuu
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oS T c o TexHuka,
% E o
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o S
oc8& C = mso
s OCo0GeHHOCTH 3HaTtb: NoOHATUE Napoobpa3oBaHUs U KOHAeHcauum
= npoueccoB YMeTb: 06BbACHATL MOHWKEHWE TeMnepaTtypbl XUAKOCTU Npu
S ucnapeHus u ncnapeHun, NPUBOANTL NPUMEPLI ABIEHUIA NPUPOAbI, KOTOpble

B KOHAEeHcauuu. 06BAACHAITCA KOHAeHcauvel napa, npoBOAUTb

g MornoweHne nccnenoBatesnibCkuiA 3KCNEPUMEHT MO U3YUYEHWNIO MCNAPEHUs U

3 e 3Heprun npu KOHAIEHCaUWN, aHanN3npoBaTe €ro pesysbTaTel M Aenatb

= ucnapeHuu BbiBOAbI, paboTaTte C Tabnuueii 6 YyyeGHWKa, NPUBOAUTL

g C XUAKOCTU U NPUMepbl,  WCMOMb30BaHNSA  3HEpPruK,  BbIAENSEMOA  npu

25 BblAe/iIeHNe ee | KOHAEeHcalMn BOASHOro napa
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PeweHune 3aga4 | 3HaTb: OCHOBHbIE MOHATUSA NO U3YYEHHOIN Teme 3HaHueso — | CamocT
Ha pacuet YmeTb: HaxoauTb B Tabnuue Heobxoaumble [AaHHble, | npedMemHbl | OsTesb
yaenbHol paccunTbiBaTb  KOMMYECTBO TEMOTbl, MNOMyYeHHOe wunn | U onbim, Has
2 TennoThbl OoTAaHHOe TesioM, yAenbHyl TennoTy napoobpas3oBaHus, | npedmemHa | pabota
= - napoobpasoBaH | BN&XHOCTb ]
C g
@ ) us, KofiMyecTea | YMeTb: HaxoAuWTb B Tabnuue HeobxoAuMble AaHHble, | KoMriemeHyu
o g TenNoThbl paccuuTtbiBaTb  KOMMYECTBO  TEMOTbl, MOMYyYEeHHOe WK | A, yyebHas u
I o = OTAAHHOT0 OTAAHHOEe TefloM, YAenbHyl TennoTy napoobpa3oBaHus, | ro3Hasamersn
] L 3
= 2! o Tenom ( BNIAXXHOCTb bHasi
o 8 a g MOJTy4EHHOr0) NIn4HOCTHBIE: BbIMUCASAIOT yAeNbHY0 TENN0TY NAaBfeHus U | 0essmesibHOC © :’
S s & 3 npu napoobpasosaHusa  Bewectsa. COCTaBMASAOT  YpaBHEHUS | mb N
- 3 8 = KOHAEeHcaLmu, Tennosoro 6GanaHca € Y4yeToM MpOLECCOB HarpeBaHus, -
g ex & onpepenexne nnaaBfeHns n napoobpasoBaHys
o 28 z B/TQXXHOCTM Mo3HaBaTenbHble: BbigensT 0606LEHHbIA  CMbICA  ©
& ‘é’- = BO34yxa dhopMasibHY0 CTPYKTYpY 3agaun. BeibrpatoT, conocTasnsaioT U
3 = i 060CHOBbIBAIOT CMOCO6LI peLleHns 3aaqm
T = ig PerynatmeHble: CnnuyaloT  CBOM  cnocob  feicteua ¢
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TennoBble gBurarenu.. iBuratesib BHyTpeHHero cropaHus. Kra.

PaccMOoTpeTb NPUMEHEHNE 3aKOHA COXPAHEHUA 1 NPEBPALLEHNS SHEPTUMN B
TEen/oBbIX ABMraTensax n AsC, 06bACHNTL YCTPONCTBO 1 NPUHLMI PaBoTbI

napoBoii Typ

GUHBI, ABC.

nekuusa, 06 BSACHUTENBHO I/I]'I]'HOCTpaTI/IBHbIﬁ MeTon

Pab6oTarasaun
napa npu
pacLmpeHun.
Tennosble
aBurarenmu.
MpumeHeHve
3aKoHa
COXpaHeHus 1
npespaLLeHns
3Hepruun B
TEN0BbIX
ABuratensx.
YcTpoiicTBO 1
npuHumMn

peiicteua OBC.

Jkonornyeckue
npo6nemMsl Npu
NCMNO/Ib30BaHNN
JBC.
YcTtpoiicTtBo 1
npuHUMN
peiictBus
napoBoi
TypO6uHbI. KNA,
TEens0BOro
ABuratens.
PelweHve 3agau

Mamemamuka,
mexHuka

3Hatb: pas/iMuHble BWAbl  TEMIOBbIX MalIWH, CMbICN
KOadhdhmLmeHTa NoIE3HOro AeCTBMSA U YMETb €r0 BblYUCISATh
YmeTb: 06BACHATL NpuHUMN paboTbl u ycTpolictBo [ABC,
npueoanTe nNpumMmepbl npumeHeHna [OBC Ha npakTuke,
06BACHATL YCTPONCTBO M NPUHLMN paboTbl NApoBONA TYPOUHBI,
NPUBOAWTL MPUMEPbl MPUMEHEHWS NapoBON TypOUHbLI B
TexHuke, cpaBHvBaThb KIMJ pasnnyHbiXmalumH 1 MexaHu3MoB
NuuHocTHbIe: OGBACHAT YCTPOWCTBO U NPUHUMN AelCTBUA
TEn0BbIX MaLUWH

MosHaBaTesibHbIE: BbipaXatoT CMbIC/ CUTyaLun pasnnyHbIMm
cpeacTsamu (pucyHKm, CUMBO/IbI, CXEMBbl, 3HaKm).
AHanM3npyloT  OOGbEKT,  BblAensAs  CYLLeCTBEHHble U
HecyLLleCTBEHHbIE MPU3Hakn

PerynatmeHble: CraBAT Yy4yebHyl0 3ajadyy Ha OCHOBe
COOTHECEHUSA TOro, YTO YXKe U3BECTHO U YCBOEHO, U TOro, 4TO
eLle Henm3BecTHO

KomMMyHUuKaTUBHbIE: YMeIT (Mn pa3BmBatoT CNoCOOHOCTb) C
MOMOLLbH0 BOMNPOCOB A06bIBaTL HEAOCTAIOLLYIO MHIOPMALIAIO.
O6MEHNBAKTCA 3HAHUAMU MEXAY YNeHaMu rpynnbl

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

Becena
3a4aHun
A Ha

cooTBe
TCTBUE

2.11

5.2

1.25.1

Budeo:
YCTPOICTB
on
NPUHLMN
paboTbl
napoBoli
TYpPOVHBI

YCTPOICTB
oun
NPUHLMN
paboTbl
Apurartens
BHYTpPEHHE
ro
cropaxus

HaiiTn B raseTax ctatby 1 COOOLLEHNSA O TOM, Kak NPO6/1eMbI, CBA3aHHbIE C
3arpsisHEHWEM BO3yxa, PeLlaroTcs B Apyrux cTpaHax ( ohopMuTb
Npe3eHTauuo) 1 NPeLIoKNTb CBOW PELLEHMS A1 HALWER CTpaHbI
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Paspen 2 ANNEKTPUYECKUNE ABNEHNA ( 25 yacos)
OCHOBHble BUAbI fieATe/IbHOCTU y4yeHuKa: HabnoaaTb ABNeHNS anekTpusaumm Ten npu ConpuKocHOBEHUN. OB BbACHATL SABNEHUA 9N1EKTPU3aLMU Ten 1 B3anMoaelicTBUS 3N1eKTPUYECKUX 3apsaoB.
Wccneposatb AeNCTBUS 3NEKTPUYECKOro No/s Ha Tena U3 NPOBOAHVKOB U AU3NeKTPMKoB. CobmpaTtb U UCNbITbIBATb SM1EKTPUYECKYHO Lienb. 3roToBNATb U UCTIbITbIBATH raUlbBaHUYECKWA 3/1EMEHT.
MN3mMepsaTb cuny Toka B aNeKTpuyeckoli Lenu. MamepsaTb HanpshkeHre Ha ydacTke Lenu. I3smepaTb anekTpuyeckoe conpoTueieHue. iccnefoBaTh 3aBUCHMOCTb CUMbl TOKA B NPOBOAHMKE OT HanpshKeHns
Ha ero KoHuax. V1amepaTb paboTy 1 MOLLHOCTb 3N1EKTPUYECKOTO ToKa. BblunciATL cuy Toka B Lenu, paboTy 1 MOLLHOCTL 3/1EKTPUYECKOro ToKa. OB BACHATL AB/IEHNE HarpeBaHus MPOBOLHNKOB
3/1IEKTPUYECKUM TOKOM. 3HaTb U BbINO/IHATL Npasuia 6e30nacHOCTV Npu paboTe ¢ UCTOYHUKAMMW NOCTOAHHOMO TOKa




NPOBO/HUKOB U AN3/IEKTPUKOB.
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3roTOB/IEHME NPOCTEILLIEro 3/1eKTpOCcKona

reo3fb A/IMHOM

Tak, YTobbl OH TOpYaUl U3 Hee Ha 2 — 3 cM. Lnsanka reo3gs 6yaet
«LLIAapPUKOM» 3n1ekTpockona. MosiocKy TOHKOW Gymarn HakosioTb Ha

320CTPEHHBIV KOHUVK rBO3/s, 3TO /IENECTKM 3/1eKTpocKona.
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3]'IEKTpVILIECKVII7I TOK. UICTOYHUKU 3N1eKTpU4ecKoro

BbISICHUTb (PU3NYECKYIO MPUPO/LY 3N1EKTPUUYECKOTO TOKa,

BaKpennuTb 3HaHUA ydalluxca 06 yCcnoBusax

91, TOKA.

Mpo6ieMHoe U3NOXEHWE, NeKLs, 6eceaa,
06BLACHATENBHO UTIIOCTPATUBHBLIA MeTof,

Teme
anekTpu3aLys
Ten 1 CTpoeHne
atoma

Xumus,
mMamemamuKkaob
K, buonorua

fenatb BblI6Op

© o OGbsACHEeHUue 3Hartb: CTpOeHVe aToMOB 3HaHueso — | ®poHTa
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dneKTpuyeckas Lenb 1 ee cocTaBHble YacTu. 3/.TOK B MeTa/l/1ax u

anekTponuTax

BbISSCHUTb 13 KaKMX YacTeil CoCTOUT ANeKTpuyeckas Luenb, 0OBACHUTL yyalmmcsa

iwne an, uenu., No3HakoOMUTb

, HayunTb cobupartsb npocTe

C 0COBEHHOCTAMM 371, TOKA B MeTau1nax u AN1EeKTpomTax

Ha3HayYeHne Kaxxgon 4actu

Mpo61eMHoe N3NoXeHUe, Nekumsi, 6ecesia, 06 bACHUTENbHO UNOCTPATUBHbII

MeTo[,

AnekTpuyeckas
uenb u ee
cocTaBHble
yacTu.
YcnoBHble
0603HaveHus,
npvMeHsemble
Ha cxemax
3N1EKTPUYECKNX
uenei. Mpupoaa
3/1eKTPUYECKOro
TOKa B
MeTannax.
CKopocTb
pacnpocTpaHeH
ns
3/1eKTPUYECKOro
TOKa B
NPOBOJHMKE

mexHuKa

3HaTb: NpaBuia cCoCTaBEHUS SMEKTPULECKMX Lienei

YmeTb: NpuBOAWTL MPUMEPbl XUMWYECKOTO W TEMsi0BOro
[OeiCTBMS  9/1EKTPUYECKOro TOKa W UX WCMOMb30BaHWe B
TEXHUKE.

NuuHocTHble: CobMpaloT NpocTeliline 3/1eKTpUYecKme Lenu u
COCTaB/IAT MX CXembl. BuaonsmeHsioT cobpaHHylo Uenb B
COOTBETCTBMU C HOBOIi CXEMOIA

MosHaBaTesibHble: BbINOAHAT oOnepauuyM CO 3Hakamu U
cMmBONaMu. BblaensoT 06beKTbl U NPOLLECChI C TOUKM 3peHUS
Lenoro v vyactei

PerynatuBHble: CrnvyaloT CBOM  crnocob AeictBus ¢
3Ta/IOHOM, BHOCAT KOPPEKTMBbI U AOMONHEHWS
KoMMyHUuKaTUMBHbIE: YCTaHaB/MBalT paboume OTHOLLEeHWS,
yyarcs 9dd(heKTMBHO COTpyAHM4aTb W CnocobCcTBOBaTb
NPOAYKTMBHOW kKoonepauum

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

CocTaB
NneHne
3ANEKTP
NYecKmn
X
uenei

5.2

Buode

pasnu
UHble
ucTou
HWKM
anekT
pvuec
Koro
ToKa

MpounTalite cTatbio . MeTenuubl « O6/1aCTb HAXOAUTLCA Ha rPaHN 3NEKTPUYECKOTO

Kpuaunca. YaiHnK1 ropsit, XoNoANbHUKN He XONoAsAT K3 raseTbl APryMeHTbI U (haKTbl

Ne 9 2005 rog. MpoaHanunsupyite N3NoXeHHbIe hakTbl U faiTe KPUTUYECKYHD

OLLEHKY
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AeﬁCTBMe 3aN1eKTpruYecKoro Toka. HanpasneHue Toka

O3HaAKOMUT yyallMXxcs C npeBpaLlleHNAMM SHEPTUM INEKTPUYECKOTO TOKa B

[pyrue Bufbl SHeprum

|_|p06ﬂeMH06 N3N10XeHne, nekyus, 6ecep,a, 06 BbSACHUTENBHO

MNTIOCTPaTUBHbLIN METO/,

DevictBuA
anekTpuyeckor
O TOKa.
MNpeBpaLyeHne
3Heprum
3NEKTPUYECKOoro
TOKa B Apyrue
BUAbI 3HEPrun
Hanpasnexve
3N1EKTPUYECKOro
TOKa

mexHuKa

3Hatb: noHATNE 3ﬂeKTpI/I'—IeCKI/II7I TOK ¥
AN1EKTPUNYECKOIO TOKa

YmeTb: TennoBoe, XUMUYECKOEe W MarHutHoe AeVICTBVIe
AN1EKTPUNYECKOIO TOKa. Pa6oTtaTb C TEKCTOM yLIe6HVIKa
JInyHOCTHbIE: Ha6nm,qamT AeVICTBVIH JJIEKTPNUYHECKOIo TOKa.

Hanpas/ieHne

OGBACHAIT ABneHne HarpesaHus NPOBO/HNKOB
3NEKTPUYECKMM TOKOM
MNo3HaBaTeNbHbIE: OnpepensitoT OCHOBHY0 "

BTOPOCTENEHHYI0 MHdOopMaLM0. BblAensaoT KoNMYecTBEHHbIE
XapaKkTepucTMKM 06BEKTOB, 3aaHHble CIoBaMm
PerynatueHble: CraBAT YyuyebHylo 3ajauy
COOTHECEHUS U3BECTHOIO U HEM3BECTHOIO
KommyHukaTuBHble: BcTynalwoT B Auanor, yyacTBYlOT B
KO/ITEKTUBHOM  06CYXAeHun npobnem, y4yaTcs BNageTb
MOHOJ1I0TMYECKO 1 ananornyeckon chopmamm peyn

Ha OCHOBeE

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

®poHTa
NbHbIN
onpoc

3.4

1.2 24

Buode

nepe
Hoc
3nekT
puuec
KOro
3apag

coBna
naet
m
Hanp
aBne
Hue
ABUX
eHue
HOCUT
eneit
3apag,

Hanp
aBne
HUem
anekT
puuec
Koro
TOKa




HaXoXXaeHne Cu/ibl TOKa.

MeTof,

mexHukKa

3Ta/IOHOM, BHOCST KOPPEKTMBbLI 1 AOMOSTHEHWS B CNOCO6 CBOMX
AencTeuit

KoMmyHukaTuBHbIe: PaboTatoT B rpynne, ycrtaHaBnvBaloT
pabouvie OTHoLleHus, yyaTcs 3pPeKTUBHO coTpyaHMYaTb U
€noco6CcTBOBaTL MPOAYKTMBHOWM Koonepawumu

g anekTpuyeckme | 3HaTb: OCHOBHbIE NOHATUA 1 DOPMY/IbI 3HaHueso —
5 < ) 3apsaabl 1 YMeTb: NPUMEHATb 3HaHUA K peLleHunio 3aaau npeomemusl | KUM T
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BBecTn NoHATHE HanpskeHne n

Mpo6nemHoe n3noxexune, becena,

MamemMmamuka

3Ta/IOHOM, BHOCST KOPPEKTMBbLI 1 AOMOSTHEHUSI B CNOCO6 CBOMX
neincTeui

KoMmyHukaTuBHbIe: Pa6oTaloT B rpynne, ycraHaBnvBaloT
pabouvie OTHOLlEHUs, yyaTcs 3(PeKTUBHO COTpyaHMYaTh U
Cnoco6CcTBOBaTHL MPOAYKTUBHO Koonepaumm

5 2 HasHaueHue 3HaTtb: npasu/ia BK/IOYEHUA B Lienb amnepmeTpa lMo3Hasamesn | CocTtas Buoe "
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AneKTpuyecKoe ConpoTUB/IEHNE NPOBOAHMKOB. EAnMHMULbI
conpoTueneHus. JlabopartopHas pa6ota Ne 5 « iamepeHue

HanpaXXeHnd Ha Pas/ZINYdHbIX yYyacTKaxX 3/1IEKTPUYECKOU

Hayuntb yyawmxcs npasuibHO NOAK/IHOYATL BONILTMETP U

onpenensTb LeHy AefleHns BObTMETPA, U3MEPAThL HamnpshkeHue

Ha Pa3/INYHbIX y4aCTKax Lenu.

, MOVICKOBBII MeTo[

MpoBeaeHve UCCen0BaHs

AneKkTpu4ecko
e
CONpPOTUB/IEHN
e.
Onpegenexve
ONbITHbIM NyTEM
3aBUCUMOCTU
CuUnNbl TOKa oT
HanpshkeHus
npwm
NOCTOSIHHOM
COMpoTUBNEHU
n. Mpupopga
aneKkTpuyeckor
o
COMpoTUBNEHU
A,
nabopartopHas
pa6oTta no
N3MepPEHNIo
HanpsHKeHus Ha
pasninyHbIX
yuyacTkax uenu

MamemMmamuka

3HaTtb: CMbIC/1 AB/IEHUS ANEKTPUYHECKOTO COMPOTUBIEHMS
YmeTb: CTpOMTb rpadiyky 3aBMCUMOCTW CWUbl TOKa OT
HanpshKeHus, 06 BACHATL nNpuunHy BO3HUKHOBEHUS
COMPOTMB/IEHUS, aHa/M3MpoBaTb pe3y/bTaTbl OMNbITOB U
rpacpukn, cobupaTb  9/EKTPUYECKYID  Uenb,  U3MepsTb
HanpshxeHne, NoNb30BaTbCA BOSIbTMETPOM

NInyHOCTHBIE: 3HAOT U BLINOMHAKT Mpaswuia 6e30MacHoOCTK
npu paboTe C UCTOYHMKAMMN INEKTPUYECKOro ToKa. V3mepsioT
HanpshxeHne Ha yyacTke Lenmu

MosHaBaTesibHbIE: BbipaXatoT CMbIC/ CUTyaLun pasnnyHbIMm
cpeacTeamu (PUCYHKM, CUMBOJIbI, CXEMbI, 3HAKWN)
PerynatuBHble: CrnvyaloT CBOM  cnocob  AeictBus ¢
3Ta/IOHOM, BHOCAT KOPPEKTVBbI U AONOHEHMS B CMNOCO6 CBOMX
aerictauin

KomMmyHukaTtuBHble: Pa6oTatoT B rpynne, ycTaHaBMBalOT
paboune OTHOLWEHUs, ydyaTcs 3hEKTUBHO COTPYAHUYATL U
cnocobcTBoBaTb NPOAYKTUBHOW Koonepaumm

lNosHasamen
bHO —
pegpiekcusH
ast
KomMremeHyu
51, 3HaHUeBo
rnpeomMemHsb!
U onbim,
UHghopmayu
OHHas u
KOMMYHUKam
usHasi
KomMremeHyu
5

Cocras
neHune
3M1eKTp
NYecKn
X
uenen,
npasun
bHble
npsiMb
e
n3mepe
HUS
nao.
paboTbl
.0TBET
c
equHnL,
amm
n3mepe
HUS B
(7]
Ochopm
neHne
paboTbl
, BbIBOJ
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HanpshkeHMem Ha OfIHOPOHOM yuyacTke

SI'IeKTpI/I'-IeCKOﬁ uenu n conpoTuB/IEHNEM

@TOro yyacTtka

Mpo6nemHoe n3noxexune, 6eceaa,

06 BACHUTENBHO WIIOCTPATUBHbIA MeTog,

MamemMmamuka

pasnuyHbIMK cpeacTBamm (PUCYHKM, CUMBOSIbI, CXEMbI, 3HAKW)
PerynatusHeole: CamocTosiTesnIbHO dhopmynmpyroT
no3HaBaTeslbHY0 Lieflb U CTPOAT AeliCTBMS B COOTBETCTBUU C
Hel

KoMmMmyHUKaTUBHbIE: Pabotalor B rpynne, y4atcs
aprymeHT/poBaTb CBOK TOYKY 3pEHUs, CNopuUTbL N OTCTauBaTb
CBOK NO3ULMI0 HEBPaXKAEOHbIM [1/151 ONMNOHEHTOB 06pa3oM
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PeocTaTtbl. JTabopaTopHas pa6ota Ne6 « PerynupoBaHue

CUMbI TOKa peoctaTtom» , Ne 7 « iamepeHue
CONPOTUB/EHWA NPOBOAHMKA NPY MOMOLLM aMnepmeTpa un

HayunTb onpeaenats conpoTMBeHNe NPOBOAHMKA, UCMOJb3YS

3akoH OMa, Hay4uTb MoJIb30BaTLCA PeocTaTom A/

perynmpoBaHns cusibl TOKa B 371, Lienn. YmeHue cobupatb Lenb
N M3MEPSATL HanpshKEHWE 1 CUy TOKa aMnepMeTPoM 1

BOJIbTMETPOM.

, MOVICKOBBIIA MeTo[

MpoBeaeHve UccenoBaHNs

MpuHUnn
peictBusa n
HasHayeHue
peocrar.
MNopgxnoyeHne
peocTtata B
uens.,
perynuposaHue
CW/Ibl TOKa
peocTatom u
n3MepeHne
CONpPOTUB/IEHNS
NPOBOAHMKA Npwn
nomMoLuu
amnepmeTpa u
BO/IbTMETPA

MamemMamuka

3Hartb: 4TO Takoe peoctaT

YmeTb: cobupaTb 3NEKTPUYECKYI LeMnb, M0/b30BaTbCs
peoctaTtom A/18 peryaiMpoBaHus Cusbl ToKa B Lienu, paboTtatb
B rpynne, NpeAcTaBnsATb pe3ynbTaTbl M3MEPeHWA B BuAae
Tabnuu, n3mMepsTb CONPOTUB/IEHNE MPOBOAHUKA MPY NOMOLLM
amnepmMeTpa 1 BoSibTMETPA

NuuHocTHble: HabnogaloT 3aBMCUMMOCTb  COMPOTMB/IEHNS
NPOBOAHMKA OT €ro A/InHbI, N0LaAN NONEPEYHOTO CeYeHNs n
oT popa BewectBa. O6GBACHAIOT YCTPOWCTBO, MPUHLMN
[OelicTBMS N HasHauyeHne peocTatoB. PeryvpytoT cuy Toka B
Lienn ¢ NOMOLLbIO peocTaTta

Mo3HaBaTesibHble: AHANM3NPYIOT YCNOBUA U TpeboBaHus
3ajayun, yMelT Bblbupatb 06006LLEeHHbIe CTpaTernm pelleHus

3afaun. OnpegensioT  OCHOBHYHO U BTOPOCTEMEHHYHO
nHopMaLuio. BblgensioT  0606WEHHBIA  CMbICT 1
hopmasibHy0 CTPYKTYpY 3ajaun

PerynatusHble: CamocTosTeNnsHo hopmynmpytoT

no3HaBaTe/lbHyl Lie/flb U CTPOSIT AECTBMA B COOTBETCTBUM C
HeWn

KoMMYHUKaTUBHbIe: VIHTEPECYTCA UYYXMM MHEHUEM WU
BbICKa3blBalOT CBOE. YMEIOT C/yllaTb W CrblwaTte Apyr Apyra.
C [ocTaToyHO NOIHOTOM W TOYHOCTbIO BblpaXalT CBOMU
MbICIM B COOTOBETCTBMM C 33aJayaMuM U YCNOBUSIMU
KOMMYHMKauum

lNosHasamen
bHO —
pegpiekcusH
ast
KomMremeHyu
51, 3HaHUeBo
rnpeomMemHsb!
U onbim,
UHghopmayu
OHHas u
KOMMYHUKam
usHasi
KomMremeHyu
5

Odhopm
neHve

paboTbl
, BbIBOZ,

35 36 37

21-26

Buode

peocT
ar -

M3roTOB/IEHNE U3 KApTOenuHbl n S610ka NCTOYHUKA ToKa (
B351Tb /11060€ 3TO BELLECTBO N BOTKHYTL B HEFO MEAHYIO U

LIMHKOBYIO N/IaCTUHKY. [logcoeamHUTL K 3TUM niactuHkam 1,5 B

INamMmnouKy.
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MocnepoBaTtenbHoOe U NapannesibHoe

NPOBOAHUNKOB

O3HaKOMUTbL yyalUMXCs € nocnefosarte/ibHbIM U napasisiesbHbIM

coegHeHneM NpoBOAHUKOB 1N NX 3aKOHOMEPHOCTAMMW.

Mpo6reMHoe N3NoXeHue, 6ecesia, 06bACHUTENIbHO UNMIIOCTPATUBHbII

MeTof,

MocnepoBarten
bHOE U
napannenbHoe
coefuHeHue
NPOBOAHUKOB.
ConpoTtuBneHu
e
nocneposaren
bHO
coefiNHEeHHbIX
NPOBOAHUKOB,
COMpoTUBNEHU
e AByX
napannenbHo
coefiNHEeHHbIX
NPOBOAHUKOB,
cuna Toka un
HanpsHkeHus B
uenu npu
nocneposaren
bHOM
coefuHeHUn
napannenbHoOm
coefuHeHunw.
Pelierve

3a/au.

MamemMmamuka

3HaTb: 4YTO Takoe nocnefoBaTe/lbHoe W napasifiesibHoe
coeflHeHve NPoBOAHVIKOB

YMeTb: NpvBOAMTL  MPUMEpPbI  NOC/MefoBaTeslbHoro  ”
napannesnbHOro ConpoTUBIEHUSA NPOBOAHUKOB , PACCUUTLIBATL
CW/y TOKa, HanpshkKeHue, COMpoTMBNEHWE MPOBOAHWKOB MNpu
nocsiefosaresibHoOM n napasnensHoM coeiviHeHun
NPOBOJAHNKOB

NuuHocTHble: COCTaBAAKT CXeEMbl 1M coO6GupaloT Lenn C
nocnefoBarte/ibHbIM COoefiMHeHneM 3/ieMeHToB. CocTasnalT
CXEMbl M COBGUpAT LEenn C napasinesbHbIM COeAVMHEHVEM
3/1eMeHTOB

Mo3sHaBaTenbHble: CaMOCTOATE/IbHO CO34al0T  aIrOPUTMbI
[esATeNnbHOCTW Npy peleHuy Npob1emM NoMCKOBOro Xxapakrepa
PerynsatuBHble: CnnyaloT CBOW CNocob AelicTBUS C 3Ta/IOHOM
KommyHuKaTuBHble: BcTynaloT B Auanor, yyacTBYOT B
KONNEKTUBHOM OBCYXAEHNM, yyaTcs BNageTb MOHOI0TMYECKOW
1 Ananornyeckon chopmamu peum

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

CocTaB
NneHne
3ANEKTP
NYecKmn
X
uenei

3.7

1.2

Mo MapkupoBKe 371EKTPUYECKOro YaliHuka (KUNaTUbHKKA) paccunTaiite

paboTy 2N1eKTPUYECKOro ToKa Npu HarpesaHun 1 1 .8oAbl A0 KUMEHS.
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PeweHune 3aga4y Ha 3akoH OMa 19 ydacTtka uenu,

nocnegoBartesibHOe N NapassesibHoe coeaAnHeHne

NPOBOAHUKOB

3aKkpenuTb 3HaHWA yYalunxca O pas/INyHbIX COeAMHEHUAX

NPMNOBOAHVKOB 1 CCDOPMMUPOBATL YMEHUSI PACCUUTLIBATHL

napaMeTpbl KOMBUHUPOBaHHBIX Lienei

Mpo61eMHOE N3NOKEHNE, NEKUYS, ,06bACHUTENTbHO

MNTIOCTPaTUBHBIN METO/,

CoefHeHve
NPOBOAHNKOB.
3akoH Oma anis
ydacTka Lenwu.

mMamemamukaob
K, 6uonorua

YmeTb: paccunTbiBaTb cuny  ToKa, HanpsxeHve,
COMPOTMB/IEHNE NPV NApasI/Ie/IbHOM U NOCNefoBaTe/lbHOM
COEMHEHNN MPOBOAHUKOB, MPUMEHATb 3HAHUSA K PELUEHMIO
3ajau.

NuuHocTHble: CoCTaBNSAT CXEMbl W PacCYMTLIBAKOT LEenu ¢
nocnefoBateslbHblM ¥ NapasifieflbHbiM  COEAMHEHVEM
3/1EMEHTOB. [1eMOHCTPUPYIOT YMEHWE BbIYUC/IATL CUY TOKa,
HanpshkeHne 1 CONPOTMB/IEHNE HA OTAE/bHbIX yyacTkax uenu
C nocnefosateflbHbIM U NapainesibHbiM  COeAVMHEHVEM
NPOBOAHWKOB

MosHaBaTesnibHble: BblAeNAT 0606LLEHHbIA  CMbICT U
hopmasibHy0  CTPYKTYpY 3afauun. BblaensoT o06bekTbl 1
npoLeccbl C TOYKM 3pEHUA LEenoro M 4vacTein. BbibupaioT
Hanbonee SddhekTMBHbIE  CMNOCOGbLI  peleHns  3adad.
OCO03HaHHO ¥ NPOM3BOJILHO CTPOAT pPeyeBble BbICKAa3biBaHUS B
NMCcbMEHHOI dhopme

PerynsatuBHble: BHOCAT KOPPEKTVBbI U AOMNOSIHEHWS B CNOCO6
CBOMX AeicTBuil. OCO3HAOT KauyecTBO M YPOBEHb YCBOEHWS.
OueHUBalOT AOCTUTHYThIV pe3ynbTaT

KomMmyHukatuBHble: PaboTatoT B rpynne, ycTaHaBIMBalOT
paboune OTHOLWEHUsA, yyaTcs 3hhEKTUBHO COTPYAHUYATL U
Cnoco6CcTBOBaTL MPOAYKTUBHON koonepauun. OnucbiBatoT
cofepXaHvie cosepLiaeMblX AeliCTBUI

3HaHueBo —
npeomMemHsb|
U onbim,
npeomemHa
5
KoMremeHyu
A,
ro3Hasamers
bHas u
pechriekcusH
ast
dessme/ibHOC
mb

dusnye
cKui
OMKTaH
T Ne 4,
peLueH
ne
3ajay
Ha
cMeLa
HHOEe
coeauH
€eHune
npoBof,
HMKOB

3.7

BnusiHve 61yxAatoLLero Toka Ha Koppo3uio MmeTasnna




N3y4YeHNN 3. ABJIEHUN.

MpoBeaeHve UccneaoBaHms
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HarpeBaHne NnpoBOAHUKOB 3/1EKTPUYECKUM

TOKOM. 3aKoH hxoynsa - JleHua

O3HaKOMUTb YUYaLLIMXCS C 3aKOHOM [KOY/is —

NeHua, nokasarth YHUBEPCA/IbHOCTbL 3aKOHa
COXpaHEHVs1 1 NPEeBPAaLLEHNS SHePrn

Mpo6ieMHoe U3NoXeHne, nekuus, 6eceaa,
06BLACHATENBHO UIIOCTPATUBHBLIA METof,

dopmyna ana
pacueta
Ko/myecTBa
TenaoTbl,
BblAensLLeroc
A1 B NPOBOJHUKE
npv npoTekaHun
no Hemy
3NEKTPUYECKOoro
TOKa. 3aKoH
xoyna —
NeHua.
PelweHve 3agau

MamemMamuka

3Hartb: hopMynMpoBKy 3akoHa hkoyns - JleHua

YMeTb: OOBACHATb HarpeBaHue MNPOBOAHMKOB C TOKOM C
Nno3numMyM MONEKY/IAPHOrO CTPOEHMA BELLLECTBa, PacCcUuTbiBaTh
KO/IMYECTBO TEeMNsoThbl, BblAeNsemMoe NMPOBOAHMKOM C TOKOM MO
3aKoHy [xoyna — JleHua

NIn4HOCTHBIE: O6bBACHAT ABNEHNe HarpesaHus
NPOBOAHWNKOB 3/1EKTPUYECKMM TOKOM Ha OCHOBE 3HaHWil 0
CTPOEHWM BeLecTBa

MosHaBaTenbHble: BbiGupaloT BuA rpaduyeckoii mMogenw,
afieKBaTHON BblAeNeHHbIM CMbIC/IOBbIM eguHuuam. CTposT
JIOrMYecKne Lenmn paccyxaeHui

PerynatusHble: CamocTosATensHo hopmynmpytoT
no3HaBaTesibHYl0 LiefNlb U CTPOAT AeCTBMSA B COOTBETCTBUM C
Hei

KoMMyHUuKaTMBHbIE: YMeT (UM pa3BmBalOT CMOCOBHOCTb)
6patb Ha cebsa vHMUMATMBY B oOpraHusauuyv COBMECTHOro
aeictaus

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

PewieH
ve
3aja4
Ha
Harpes
aHue
npoBof,
HUKOB
3M1eKTp
nyeckmn
M
TOKOM

3.9

13 14

MuHn —goknagbl: Ceeva A6104k0Ba, naMmna

HakasimBaHus A.H. JloabirvHa, namna 94mMcoHa
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Navna HakaMBaHUA. dNeKTpUYecKne HarpesatesibHble

ﬂpMGOpbl. KopoTkoe 3ambikaHue.npegoxpaHuTenu

BbISACHUTb NPUYMHBI NEeperpys3kn CETU N KOPOTKOTO 3aMblKaHus,

06BACHNTL YUALLMMCS Ha3HAUEHNE NpeaoXpaHnTeneit, nsyunts

yCTpOI‘/’ICTBO laMnbl HakasInBaHUA.

|_|p06!'leMHOG N3n0XxeHne, nekuyua, 6ece,qa, 06 BbSACHUTENBHO

WNNIOCTPaTUBHbIN METO[,

PasnuyHble
BUAbI S1lamn,
ncnosb3yemble
B OCBELLEHNN.
YcTpoiicTBo
namnel
HakanmBaHus.
Tennosoe
JelicTBume ToKa.
nekTpuyeckme
HarpesartesibHbl
e npuoopsl.
MpnymHbI
neperpysku B
uenu n
KOpOTKOro
3amblKaHus.
MNpepoxpaHuTen
n.

Mamemamuka,
mexHuka

3HaTb: NMpUMepbl MPaKTUYECKOro WCMO/Ib30BaHUs TEM0BOr0
[ENCTBYS 3M1EKTPUYECKOrO TOKa

YMeTb: paszivyatb M0 NpuHUMNY  OEACTBUS  Nlamnbl,
UCrNofib3yemble A/ OCBELUEHWsl, NPefoXpaHuTenn B
COBpEMEeHHbIX NpubGopax

JInuHOCTHBbIE: V3MEpSIoT M CpaBHMBAOT CU/ly TOKA B LiEMNM,

paboTy ” MOLWHOCTb 3/IEKTPUYECKOTO TOKa B flamne
Haka/MBaHUA W B 3Heprocbeperawlein namne. 3HawT ©
BbINO/HAT nNpaBwia 6GesonacHocT npu  paboTe C
NCTOYHMKaMM 3/1eKTPNYECKOro TOKa. YmetoT
OXapakTepn3oBaTb Cnocoosl 3HeprocbepexeHuns,
NPUMeHsieMbIe B BbITY

Mo3HaBaTesibHble: BblAENSAOT 0606LUEHHbIA  CMbICT U

hopmasibHy0 CTPYKTYPY 3adauun. BeibrpatoT, cConocTaBnsioT u
060CHOBbLIBAKT CMNOCOOLI pelleHns 3agadvn. AHanusmpyoT
06bEKTbl, BbIAENAS CYLLECTBEHHbIE W  HECYLLECTBEHHbIE
npusHakn. V3BnekalwT Heobxoaumyl WHdopMauuio U3
TEKCTOB pas/INYHbIX )XaHPOB

PerynsatuBHble: BHOCAT KOPPEKTVBbI U AOMNOMIHEHWS B CNOCO6
CBOMX AEACTBMWIA B ClyYae pacxoxaeHus aTasloHa U peasibHoro
fevicteus. MNMpyHMMatOT NO3HaBaTeNNbHYH Le/b, COXPaHSIOT ee
, PEryIMpyroT NpoLiecc BbINOMHEHMS NO3HaBaTe/IbHON 3a4aun
KoMMyHUuKaTMBHbIE:  YuyaTca  ynpaBnsiTb  MOBEAEHVEM
napTHepa - y6exaatb ero, KOHTPO/MPoBaTb, KOPPEKTUPOBATbL
M oueHmBaTb ero pgeicteusa. lMnaHupyroT o6wme crnocobbl
paboThbl. YMET (MK pasBmBaloT CNOCOBHOCTL) 6paTh Ha cebs
MHMLMATMBY B OpraHmn3aLmMm COBMECTHOIO AelicTBUA

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

®poHTa
NbHbIN
orpoc

3.9

51-52
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MoBTOpeHUne TeMbl «IIeKTpUYECKMEe ABIEHUA»

PeweHune 3agauy.

3aKpenuTb 3HaHUA yyalmxcs 0 paboTe U MOLLHOCTM

9/1IEKTPUYECKOro TOKa, O Ten/I0BOM AEUCTBUN TOKa U

CCpOpMI/IpOBaTI: HaBblK/ pacyeTa KoimyecTBa TensioThbl

Bble/1IAeMOro B pa3/invyHbIX ydacTkax 371, Lenun

6ecena, 06BbACHUTENBHO UNMKOCTPATUBHBIA METO/,

[MoBTOpEHne
OCHOBHbIX
BOMPOCOB M0
N3y4eHHOoM
Teme,

hopmybl,

pelleHne 3aaad.

MamemMamuka

3HaTb: OCHOBHbIE MOHATUSA U DOPMYIIbI

YMeTb: MCNOMb30BaTb MOMyYEHHblE 3HAHWA MPY  PeLleHnm
3aja4

NuuHocTHble: PaboTtaloT ¢ "kapTol 3HaHWi", [o6aBNsalT
NOsSICHEHMS n KOMMeHTapun K  uHAMBUAYyabHOMY
obpasoBaTeflbHOMY MapLupyTy. PaboTaloT Ha TpeHaxepe
(MHTEepakTVBHble MPOBEPOYHbIE TecTbl). [MPOBEPSIOT YPOBEHL
YCBOEHMS M Ka4yecTBO 3HaHWA MO Teme, YCTpaHaT "6enble
nATHa"

MosHaBaTenbHble: CTPYKTYpPUPYIOT  3HaHWA.  BblbupaioT
OCHOBaHVWS W  KpWUTEpUW [N CpaBHEHWs, cepuauuu,
knaccudmkaumm ob6bekToB. COCTaBnAT LEenoe U3 yacTei,
CamMoCTOATENbHO  [oCTpavBas, BOCMOMHAA HegocTawowme
KOMMOHEHTbI.  BblpaxaloT CMbICN  cuTyaumnm  pasnnyHbIMU
cpeacteam

PerynsatuBHble: OCO3HAOT KAYECTBO 1 YPOBEHb YCBOEHUS
KomMyHukatuBHble: OOMEHMBAKOTCA  3HAHUSIMU  Mexay
ysieHamy rpynnbl ANs NPUHATUA 3dEKTUBHBLIX COBMECTHbIX
pelleHunid. Pa3BuBalOT CNOCOGHOCTL C MOMOLLBI0 BOMPOCOB
[o6biBaTb  MHGIOPMaUMio, AEMOHCTPUPYHOT CMOCOBHOCTL K
amnartuu, cTpemseHne yCcTaHaB/MBaThb OTHOLLEHMNSI
B3aMMOMNOHUMaHuA

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

dusnye
cKui
OMKTaH
T Ne 5,
camocT
oATeNb
Hoe
peLueH
ne
3ajay
npwm
KOHCYN
bTUPOB
aHun
yunten
a

3.1-39

dusmka B uTepatype (MpPOekKT)
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Paspen 3 9JIEKTPOMAIHUTHbIE ABNEHUA ( 6 uacos)

OCHOBHbIe BUAbI AeATeIbHOCTU YUeHUKA: KCNEPUMEHTA/IbHO U3ydaThb AIBMIEHWSI MArHUTHOMO B3aMMOAECTBUS Ten. M3ydaTh siBIeHNs HamarHMuMBaHysi BelliecTsa. Vccnenosats feiicTene
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NPUHUMN AeliCTBUS 3M1eKTpoaBuraTens
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YCTPOCTBO U NPUHLbIN AeACTBUSA

NMPOMEXYTOUHbIX Liefieli C y4ETOM KOHEYHOro pesyfbTaTa
KoMmMmyHUKaTUBHbIE: Pabotator B  rpynne. Yuartcsa
aprymeHT/poBaTbL CBOKH TOYKY 3PEHUs, CNOpUTbL W OTCTamBaTb
CBOK MO3ULMI0 HEBPaXAEOHbIM A58 OMMNOHEHTOB 06pasom,
cnywarb 1 Cnblwatb
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OCHOBHble BUfbl AesiTeNIbHOCTU YUEHMKa: SKCNepUMEHTaIbHO N3yyaThb SIB/IEHE OTPaXXeHUs cBeTa. VccrenoBath cBolicTBa M306paxeHus B 3epkase. VIaMepsaTs hoKyCHOe paccTosiHie cobupatoLueit

Pasaen 4 CBETOBbIE AB/TEHUA ( 8 yacoB)

JIMH3bI. [MonyyaTb M306paXeHMe C NOMOLLbIO cobrpatoLLeli NMH3bl. Habnwaats siBNeHne amcnepcumn ceeta
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NcTouHuku ceeta. PacnpoctpaHeHue cBeTa. OTpaxxeHne cBeTa. 3aKOHbI

OTpaXeHna ceeTa

O3HAKOMUTbL YYaLUNXCA C eCTECTBEHHbLIMU U UCKYCCTBEHHbIMW NCTOYHVKaMU CBETA,

Pa3bACHUTb 3aKOH ﬂpﬂMOI’II/IHeVIHOFO pacnpocTpaHeHnsa cBeTa, Npupoay COJIHEeYHbIX

N NTYHHbIX 3aTMEHWI, 03HAKOMUTb yyalmxcs c 0COBEHHOCTAMM pacnpocTpaHeHns

cBeTa Ha rpaHuLe pasaena fByx cped, AaTb CBEAEeHUS O 3aKOHAX, KOTOPbIM

NOAYNHAETCA 3TO ABEHUE

Mpo6eMHoe N3NoXeHUe, Nexkumsi, 6ecesa, 06bACHUTENIbHO UANMKOCTPATUBHbI METO/,

NcTouHuK cBeTa.
EctecTBEHHbIE U
MCKYCCTBEHHbIE
MCTOYHMKM TOKA.
ToueuHblii
MCTOUYHMK CBeTa
M CBETOBOMA Nyu.
MpsiMonuHeinHoe
pacnpocTpaHeHue
cBeTa. 3akoH
NPSMOIMHEHOIO
pacnpocTpaHeHus
ceeta.
O6pasoBaHue
TEHW U NONYTEHMU.
CosiHeyHoe n
NyHHOE
3aTMeHue.
ABnenns ,
HaGnogaemble
npv nageHmum
Nlyya Ha rpaHuLy
[ABYX cpef.
OTpaxeHue
cBeTa. 3aKoH
OTpaXeHUA
cBeTa.
OGpaTnmMocTb
CBeTOBbIX
nyuen.

Wicmopusi
mMamemamuka

3HaTb: CMbIC/T MNOHATUA  CBET, ONTUYECKME  SABJEHUS,
reomeTpuyeckas onTuKa, 3aKoHa NPAMO/IMHEHOTO
pacnpocTpaHeHusi CBeTa, CMbIC/T 3aKOHa OTPAKEHNA CBETA
YmeTb: HabnaTb NPAMOJIMHEHOE pacnpocTpaHeHve ceeTa
06bACHATL 06pasoBaHMe TEeHW W MNOJyTeHW, MNPOBOAUTb
uccnefoBarteibCkuiA - 3KCNEPUMEHT MO MOJTYYEHUI0 TEHU U
nonyTeHu, HabNAaTb OTPadKEHVe CBeTa

NuuHocTHble: HabnopaloT 1 06bACHAIT 06pasoBaHve TeHu
N nofyTeHW. M306paxaloT Ha pUCYHKax 0651actu TeHu wu
nosnyTeHn

Mo3HaBaTesIbHbIE: BbipaXatoT CMbIC/ CUTyaLun PasnndHbIMM
cpeacTeamu (PUCYHKM, CUMBOSIbI, CXEMbI, 3HAKM)
PerynatnsHble: CamocTosATeNnsHo hopmynmpytoT
no3HaBaTesibHyl0 Leflb U CTPOAT AeiCcTBMA B COOTBETCTBUM C
He

KomMyHukatuBHble: OO6LalnTca M B3avMOAEWCTBYIOT C
napTHepaMu MO COBMECTHOW [AeATeNbHOCTM W 0OMeHy
nHdopmavmeii

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

Pa6oTa
Hag
oLwmbKa
MU
KOHTPO
NbHbIX3
agaHuii
6ecepa
no
BOMNpoc
am

3.15 3.16

13 14

Buodeo:
NCTOYHUKN
cBeTa

- 3aKOH
OTpaXxeHus
cBeTa

- BbISICHWTb, UTO 3TO? (AMaNo3nTMB, Kamepa — 06CKypPa, MOHOKYNAP, Ayan3M, KBaHT,

pedpakuus, AuonTpus)
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N3o06paxeHune B NJIOCKOM 3epKasie

PackpbITb ydaLLMCA 0COBEHHOCTH

3epKasIbHOIo 1 AMddY3HOTO OTPaXKEHNS
cBEeTa, HAYYUTb NMPUMEHATL 3aKOHbI

OTpaXeHnsa A1 NOCTPOEeHUA I/I306pa)KeHI/Iﬂ

B M/I0CKOM 3€epkasie

Mpo6eMHoe U3NoxXeHne, nekuus, 6eceaa,
06BLACHATENBHO UIIOCTPATUBHBIA MeTof,

MoctpoeHue
M3o0paxeHuns
npeameTa B
N10CKOM
3epkane.
MHumoe
n3o6paxeHue.
3epkasibHOe U
paccesiHHOe
oTpaxeHue
cBeTa

YepueHue,
mMamemamuka

3HarTb: kak MOCTPOEHVEM ONpeAeNnseTCs pacnoiokeHe 1 Bug,
N306paxKeHns B NJI0CKOM 3epKasie

YMeTb: NPUMEHSATb 3aKOH OTPaKEHWUs CBEeTa Mpy NOCTPOEHUM
n306paxeHnss B MNJIOCKOM 3epkase, CTpouTb u3obpaxeHue
TOUKM B MJIOCKOM 3epkase

NnuHocTHBIe: ViccnenyloT CBONCTBA N306padkeHWs B 3epKasie.
CTpoAT u306pakeHnsi, Mnoslydyaemble C MOMOLLLI M/IOCKUX
3epKasibHbIX MOBEPXHOCTE
Mo3sHaBaTenbHbIE: YwmetoT
cTpaTernm pelleHus 3agaum
PerynatuBHble: CnuyaloT crnocob cBouMX AeicTBuii ¢
3aiaHHbIM 3T/IOHOM, 06HAPYXMBAKOT OTK/IOHEHWS N OTANYMS
KomMyHukatuBHble: OO6LalTca M B3aVMOAEWCTBYIOT C
napTHepaMn MO COBMECTHOW [AeATeNbHOCTM WU 06MeHy
nHdopmauveii

BblGUpaTh 0606LLEeHHbIE

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

®poHTa
NbHbIN
onpoc

3.16

5.2

Budeo:
n306paxeH
ne B
N710CKOM
3epkasie

MCNO/Ib3yA pas/indHble UCTOYHUKK caenartb
B BUAE HarNAOHbIX KApTOveK onTnyeckne

U031
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MNpenomnexue ceeta. JINH3bI.

O3HaAKOMUTbL yyalLUXCA C 3aKOHaMu NPenoM/IEHNs CBETA, AaTb 3HaHUA O

VTNH3aX, X CbI/I3I/ILIeCKI/IX cBOiCTBax n XapakTepucTnkax

|_|p06ﬂeMHOG N3n0XeHne, nekyus, 6ece,qa, 06 BACHUTENBHO

MNTIOCTPaTUBHbLIN METO/,

OnTtnyeckas

NJIOTHOCTbL Cpeabl.

ABneHne
npesioMmsieHUA
cBeTa.
CooTHOWweHue
Mexay yriov
nageHnsa u
yriom
npesioMJIeHUs.
3akoH
npesomMaeHus
cBeTa.
MNokasartenb
npesoMaeHus
OBYX cpef.
JINH3bI, X
c¢musnueckue
cBoiicTBa ”

XapaKTepUCTUKMN.

DOKYC NUH3bI.
dokycHoe
paccTtosiHue.
OonTtnyeckasn
CuUna NnH3bI.
onTtnyeckue
npuoopobl.

MeduyuHa.mame
mMamuka

3HaTb: CMbIC/T 3aKOHA NPesIoM/IEHMS CBeTa

YmeTb: HabmogaTb NpeomsieHre cBeTa, paboTarb C TEKCTOM
yyebHVKa, NPOBOAUTb WCC/EeAOBATENIbCKMI 3KCNEPUMEHT MO
NpenomIEHNI0 CBETa Npu nepexoe fydya U3 Bo3fdyxa B Bo4y,
Jenatb BbIBOAbI, pas3nnyatb JIMH3bl MO BHELUHEMY BUAY,
onpenenaTb, Kaka U3 ABYX JIMH3 C pasHbiMU (DOKYCHbIMU
paccTosHWsMMN JaeT 60/bLIoe yBeMyeHne
NIn4HOCTHBIE: HabnogaoTt npenomseHne
N306paxatoT X0z slyydeli Yepes NpesioMISIoLLYI0 NPpU3My
Mo3HaBaTeNnbHbIe: BbipaxXaloT CMbIC CUTyaUUU pas/imyHbIMU
cpeacTBamut (PUCYHKW, CUMBOJIbI, CXEMbI, 3HAKW)
PerynsatuBHble: CnnyaloT CBOW CNocob AeliCTBUS C 3Ta/IOHOM
KoMmmyHUKaTUBHbIE: Perynunpytot COGCTBEHHYIO
[esTeNbHOCTb NOCPELACTBOM peyeBbIX AelCTBUIA

cBeTa,

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

PewieH
ve
3aja4
Ha
cooTBse
TCTBUE

3.17 3.19

14 52

Buodeo:
npenomne
HVe cBeTa
- XopA, nyya
cBeTa
CKBO3b
CTEKNAHHY
10
NAACTUHKY
- Xop,
nyya
CKBO3b
npusmy
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dopMyna TOHKOI /INH3bI

HayunTb yyalimxcst cBsi3biBaTh (DOKYCHOE PaccTosiHUE
MMH3bI C PACCTOSIHUEM OT NpeaMeTa [0 /INH3bI 1 OT
M306paKEHNS 10 NINH3bI, MO3HAKOMUTL C MOHATHAEM

OMTUYECKON CU/bI SINH3bI.

Mpo6ieMHoe U3NoxXeHne, nekuus, 6eceaa,
06BLACHATENBHO UIIOCTPATUBHBLIA MeTof,

dopmyna
TOHKOW NTNH3bI,
CBS3b (DOKYCHOrO
paccTosHus
JINH3bI €
paccTosiHueMm ot
npeameta Ao
JIVH3bI 1 OT
n306paxeHns go
JINH3bI, MOHATME
ONMTUYECKOI CUMbI
NunH3bL.. EguHuua
N3MepeHuns.

MamemMamuka

3Hatb: hopMyny TOHKOR INH3bI

YMeTb: NpuUMeEHSATb (QOPMYsly TOHKOW JIUH3bI
3a/ad

JTnyHOoCTHBbIE: HabnogaT onTnieckne SBNEHNS, BbIMOTHAKT
NMOCTPOEHNE Xofa Jlyyeil, HeobXoAMMOro Aas MNosyyeHus
onTnyecknx 3pdekToB, M3yyarT YCTPOMCTBO Tesieckona wu
MUKpOCKona

Mo3sHaBaTenbHble: MpUMEHAT MeToAbl UH(OPMAaLVUOHHOMO
noncka, CaMoOCTOATE/IbHO CO3A4aloT a/IrTOPUTMbl AeATeNbHOCTU
npw peLLeHnn 3agay TBOPHYECKOro 1 MONCKOBOIO Xapakrepa
PerynatuBHble: CamocCToATENbHO dopmynupyroTt
no3HaBaTesbHYl0 Leflb U CTPOAT AeCTBMA B COOTBETCTBUM C
Hei

KoMMyHuKaTuBHbIe: Pab6oTtaloT B rpynne. OnucbiBaoT
cofepxaHune coBepLUaembixX AeNCTBUN C Lie/Ibi0 OPUEHTUPOBKM
npegMeTHO-NPaKTUYECKO UK UHOI AEATENBHOCTH

K peLeHunto

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, ydebHas u
riosHasamers
bHasi
oessme/ibHoC
mb

dusnye
cKui
OMKTaH
TNe 7

3.15-3.20

OnNTrKa B XMBbIX opraHmsmax
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60Tbl. PadoTta

i KOHTPO/bLHOII pa

HaZ owunGKamu.

AHa/IN3 UTOTOBO

CrctematusnpoBaTh 3HaHNSA 1 YCTPaHEHME «NpPo6esioBs
B 3yH 3a Kypc 8 knacca. Cgenatb paboTty Hag

oLLIMBKaMK.

donexkcus

, MOVCKOBbI MeTOA, pe

Mpo6eMHble 3aaHNs

Pab6oTa Hag
oLmbkamu.
3awmta
NpOeKToB

MamemMamuka

3HaTb: NOHATKA, 3aKOHbI 1 hOpPMY bl A1 PELLEHNS 3ajad 3a
Kypc gounsmkm 8 knacca

YMeTb: 3aWyatb CBOV NPOEKT

NInyHoCTHbIE: [JemoHcTpupyloT yMeHve NPUMEHATb
TeopeTMyeckme 3HaHUA Ha npakTuke, pewaTb 3ajadvM Ha
NPVMEHEHNE 3HaHWI, MNOJIYYEHHbIX MPU M3YYEHUM Kypca
dom3unkm 8 knacc.PaboTatoT ¢ "kapToi 3HaHWIA", geTann3npys u
YTOUHAS 06Uyt KapTuHy. [o6GaBnsitoT  CBA3N  MexXay
pasgenamu, n3yvyeHHbiMu B 7-8 knaccax

Mo3HaBatenbHble: BblbpalT Hanbonee 3PGEKTUBHbIE
cnocobbl pelleHnsa 3aaay. OCO3HAaHHO U MPOU3BOJIBHO CTPOAT
peyeBble BbICKa3bIBaHNSA B NUCbMEHHO hopwme.
CTPYKTYPUPYIOT  3HaHUS. YcTaHaBnmBatoT NPUYUHHO-
CNeACTBEHHbIE CBA3N

PerynatuBHble: OCO3HaOT Ka4yeCcTBO M YPOBEHb YCBOEHUS.
OueHVBalOT AOCTUTHYTHIN pe3ynbTaTt. BblaensawT n ocosHaloT
TO, 4YTO YXe YCBOEHO W U4TO elle MNOANEXUT YCBOEHUIO,
0CO3HAaOT KAYeCTBO M YPOBEHb YCBOEH

KoMmmyHUKaTUBHbIE: OnuceiBaroT cofepxaHue
CoBepLUaeMbIX AeicTBUiA. MpPosiBNAIOT rOTOBHOCTb afeKBaTHO
pearmpoBaTb Ha HyXAbl APYrMX, oOKasbliBaTb MNOMOLWb W
3MOLMOHa/TbHYI0 MNOAAEPXKY napTHepam

3HaHueBso —
npeomMemHsb|
U onbim,
npeomemHa
il
KoMremeHyu
51, y4ebHas u
riosHasamers
bHasi
oessme/ibHoC
mb
pedhsiekcusH
asi
oessme/ibHoC
mb

Pa6oTa
Hag
oLwmbKa
MU
KOHTPO
NbHbIX
3a4aHu
i

(COMACHO NHCTPYKTVBHO-METOANYECKOMY MNCbMY)

OBOPYAOBAHMUE, NCMNOJ/Ib3YEMOE NP BbINO/IHEHNAUN NABOPATOPHbIX PABOT MO ®U3UKE

Tembl nabopaTopHbIX padoT |

Heo6xoAMMbIV MUHUMYM




(B pacuyeTe 1 KOMNMEKT Ha 2 yen.)

CpaBHeHVe KonyecTBa Ten10Tbl Npu
CMeLLMBaHMM BOAbl pa3Hoii TemnepaTypsbl.

- KannopumeTtp -1 - MeH3ypka -1 - TepmomeTp —1
- CtakaH c ropsiyei Bogoun —1 - CtakaH ¢ Xo/104HoM Bogon —1

N3mepeHune yaenbHON TennoemMKocTu
TBEPAOro Tena.

- MeTannuyeckoe Teno Ha HUTKU -1 - KanopumeTp -1
- CTakaH ¢ xonoaHoii sogoin -1 - Becsl, pasHoBec -1
- Cocya ¢ ropsiyein Boaoi -1 - TepmomeTp -1

3MepeHne OTHOCMTENbHOI BNaXKHOCTU
BO3AyXa.

- TepmomeTp -1 - Kycouyek Bathl -1
- CTtakaH ¢ Bogoun -1 - lNcuxpomeTpuyeckas Tabnumua -1

C6opKa 3NEKTPUYECKOI LEenn 1 n3amepeHune
CU/bl TOKA B €€ pas/INyHbIX yYacTKax.

- icTouHnk nutanusa (4,5 B) -1 - Amnepmetp -1 - Koy -1
- QNeKTpuyeckaa namnoyvka -1 - CoeguHuTesibHble Nposoja -1

N3mepeHue HanpshkeHnsa Ha pas/inyHbIX
ydyacTKax 3/1eKTPMUUYECKOl Lenu.

‘IcToyHnk nutavmna (4,5 B) -1
BonbtmeTp -1

- [lB€ namMmnoykn Ha nogcraBke -1
-1

Kniou -1- Amnepmetp -1-

CoeaunHnTeNbHbIE NPOBOAA

PerynupoBaHue Cubl TOKa peocTaToMm.

- icTouHmk nutanusa (4,5 B) -1 - Peocrar -1
- AMnepmeTp -1 - Kntoy -1 - CoeanHutensHble nposoja -1

N3mepeHne conpoTMBEHNSI NPOBOAHMNKA
NPy NoMoLM aMnepMeTpa n BoNbTMEeTpa.

McTouHuk nutaHua (4,5 B) -1 Peoctatr -1- BonbtmeTtp -1-
Pe3uctop -1
Kntou -1 - AmnepmeTtp -1 - CoeanHutensHole nposoaa -1

N3mepeHne MOLHOCTN 1 paboTbl TOKa B
3N1eKTPMUYECcKoil namne.

- ictouHnk nutanusa (4,5 B) -1 - Peoctar -1 - Koy -1
AmMmnepmeTp — 1 - BonbTmeTp -1- CoeguHUTENbHbIE NpoBoa -1
- DNIeKTpMYecKasd flamna Ha noAacTtaBke -1

Cobopka anekTpomMarHita n ucrnbiTaHue ero
NencTeus.

- IcTouHuK nutaHna (4,5 B) -1- PeocTtar -1- Kntoy -1
- CoeagnHnTenbHble Nposoga -1- MarHutHasa cTpeska -1
- JeTtann ansa cbopku afiekTpomarHuTa -1

N3yueHne paboTbl 3N1EKTPUUYECKOTO
aBuraTenst NOCTOSIHHOTO TOKa.

- Mopenb anekTpogsurartens -1- Peoctart -1- Koy -1
- \cTouHMK nnTaHuna (4,5 B) -1- CoeanHuTeibHble nposoaa -1




3yuyeHne nsobpaxeHus, gaBaemMoro
JIH30M.

- Cobuparowasa nnH3a -1- JkpaH -1- Koy -1
- lamnoyka Ha noacrtaBke -1 JInHeka -1
‘iIcTouHnK nutanusa (4,5 B) -1- CoegnHuTenbHble nposoja -1




