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MartepuajJibHO-TeXHHYECKOe o0ecneuyeHne: YKpaH (Ha MITaTUBE WU HACTECHHBIN ), MyJIbTUMEIUA TPOCKTOP, IEPCOHATBHBIH
KOMITBIOTEP UM HOYTOYK, MPUHTEP JIa3€PHBINA, UCTOUHUK OecriepeOOMHOr0 MUTAHMS KOMIUIEKT 000pYAOBaHUS JJIs MOAKIIOUEHUS K
cetu MuTepHeT, crieninanbHble MOIU(UKAIIUN YCTPONCTB ISl PyYHOTO BBOJIa TEKCTOBOM MHGOPMAIIMN U MAHUITYTUPOBAHUS
9KPaHHBIMU O0BEKTaMH - KJIaBUATypa U Mbiliib, Web- kamepa, 1okyMeHT kamepa, MHTEpAaKTHBHAs JTOCKa.

PaGouast mporpamma cocTaBieHa Ha OCHOBE
[IpumepHOM rocyAapCTBEHHOW IMPOrPaMMBbI
o ¢u3uke st 00111e00pa30BaATEIBHBIX KO



IHosicHuTe IbHAS 3aNIMCKA
Pabouas nporpamma no ¢usuke 8 Ki. cocTaBieHa B COOTBETCTBUU ¢ DeniepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM: «DPU3NKa»
7-9 xiacchl (0a30BbIN YPOBEHB) U MPUMEPHBIX MPOrpaMM 10 yueOHBIM mpeaMmeram. Pusuka. 7 — 9 kimacchl: nmpoekt. — M. : [Ipocsemenne, 2011. — 48 ¢c. —
(CrangapThl BTOPOrO MOKOJICHHS). , HA OCHOBE pabouux nporpamm no ¢usuke. 7 — 11 kmacest / Iog pen. M.JI. Kopuesuu. — M. : MJIEKCA, 2012. , Ha
ocHOBe aBTOpcKux mnporpamm ( aBTopoB A.B.Ilepeimkuna, E.M. I'yrauk, I'.5. Mskumesa, b.b. byxosuea, H.H. Cotckoro) ¢ yderom TpeGoBaHMIA
I'ocygapcTBeHHOT0 00pa30BaTENbHOTO CTAHAaPTa BTOPOTO TOKOJICHUSI.

[IporpaMma COOTBETCTBYET 0Opa3oBaTEIbHOMY MHHHUMYMY COJEP)KaHHS OCHOBHBIX 0Opa30BaTENbHBIX MPOTpaMM U TPeOOBAaHHUSIM K YPOBHIO
MOJrOTOBKM y4allluXcs, HO3BOJseT paboTaTh 0€3 Ieperpy3ok B Kiacce C JETbMU PAa3HOro YpoBHS OOydeHus U HHTepeca K ¢usuke. OHa MO3BOJISET
c(OpMHPOBATH y y4YaIIUXCS OCHOBHOM IIKOJIBI JOCTATOYHO LIMPOKOE MPEACTaBICHUE O (PU3NIECKON KapTHHE MHpA.

Pabouass mporpamMmma KOHKpPETH3UPYET COJIEp)KaHHE IMPEIMETHBIX TeM 00pa30BaTEeNbHOTO CTaHAApPTa W JAeT paclpe/ieieHrne y4eOHBIX YacoB IO
pasnenaM Kypca 8 Kiacca C y4eTOM MEX IPEAMETHBIX CBs3ei, BO3PACTHBIX OCOOEHHOCTEW ydalllUXCs, ONMpeAesieT MUHUMAIbHBI HAaOOp OIBITOB,

ACMOHCTPHUPYCEMBIX YYHUTCIICM B KJIACCE U .Ha60paTOpHI)IX, BBIITOJHACMBIX YUallITUMUCA.

Pabouas npozcpamma 6blnoJiHAen 06¢e OCHOBHbLE d)VHKZ/{Z/lZ/l.'

. HNudopmanuonHo-MeToauueckasi GyHKIMS TO3BOJISICT MOIYYUTh MIPEICTABICHHUE O LENSAX, COJIEPKAHUH, OOIIEH cTpaTernu o0y4eHus,
BOCIIMTAHUS U PA3BUTHUS YUALIUXCS CPEACTBAMH Y4eOHOTO mpeaMeTa (pusmka.

. Oprasan3anoHHO-IJIAHUPYIOLIAs (PYHKIUSA [TPETyCMaTPUBAET BbIJIEJICHUE ATANIOB 00YUEeHHMsI, CTPYKTYpHUpPOBaHHE yueOHOT0 MaTepuara,
OTIpe/IeNIEHUE €T0 KOJMYECTBEHHBIX U KAUECTBEHHBIX XapaKTePUCTHK Ha Ka)KJIOM M3 3TAlloB, B TOM UHUCIIE JUISl CO/IEPKATEIbHOTO HAITOJIHEHUS
IIPOMEXYTOYHOM aTTECTalUU YIaIUXCsl.

B ocnose nocmpoernus npoepammvl_nexcam NPUHIHUNBI: ¢ IUMHCTBA, NIPEEMCTBCHHOCTH, BAPDUATUBHOCTHU, BbIICJICHUSA NOHSITHITHOTO siapa,
ACATEJIBHOI0 MOAX0Aa, IPOCKTUPOBAHUA U CUCTEMHOCTH.

Cmpvkmvpa 00KyMeHma

PaGouas mporpamma BKJIIOYAET JECITh Pa3/elioB:

[TosicHUTENPHYIO 3aNMCKY

OO1m1ast xapakTepUCTHKa yUeOHOT0 MpeMeTa

I'padux peanuzauum padoueii nporpamMmel 1o usuke 8 Kimacc
OcHOBHOE COJEpKaHUE MPOTPaMMBbl

VY4eOHble KOMIIETEHITUH U CIIOCOOBI AEITETbHOCTH

arwDE



TpeboBanust K ypOBHIO MOATOTOBKH BBHITYCKHUKA 8 Kilacca

Pe3ynbrarhl ocBoeHMsI Kypca (JIMIHOCTHBIE, METOIIPEAMETHBIC, TPEAMETHBIC)

Cucrema OLICHKH

Y4yeOHO — METOINYECKNI KOMILUIEKT

10. KanengapHo — TeMaTHYeCKOE MIIAHUPOBAHUE B KOTOPOE BKITFOUEHBI: KOJIbI JJIEMEHTOB COACPKAHMS KOHTPOJIBHO — U3MEPUTEILHBIX MAaTCPHUAIOB U
MPOBEPSIEMBIX YMEHUH KOHTPOJIBHO — U3MEPUTENbHBIX MaTepuasioB [ A miis 7-9 ki1accoB Ha KaXJI0M ypOKe, OCHOBHBIC BHJIBI ACSATEIBHOCTH
ydeHurKa ( Ha ypOBHE y4eOHBIX JICHCTBHUI) IO BCEM TeMaM Kypca (pu3uku, TpeOOBaHUS K YPOBHIO MTOATOTOBKH O0YYAIOIIUXCS Ha KAKOM YPOKE,
dhopmupoBanre YVY /I, BUI KOHTPOJIS U U3MEPUTEIH, IOMAITHEE 3a]JaHNe HA KaXKbIH YPOK; MEJarorudeckrue CpeICTBa M IeJIM Ha KaKIbIH YPOK,
MPUOOPETEHHBIC KOMIIETEHITNH YJalIuXxcsi, 000pyA0BaHNE U TUJAKTHICCKUE MaTepHaIIbl Ha KK YPOK, BHEYPOUHAs IEATEIHHOCTb.

©o~N>

2.00uasa xapakmepucmuka yueoHoz2o npeomema

dusnka KaKk Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KauyeCTBE YYEOHOro MpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B
cUcTeMy 3HaHMHA 00 okpyxaromeM Mupe. OHa pacKpbpIBaeT poJib HAyKH B SKOHOMHUYECKOM M KYIbTYpPHOM pa3BUTHH OOIIECTBA, CIOCOOCTBYET
(hOpMUPOBAHHUIO COBPEMEHHOT'O HAYYHOTO MUPOBO33PCHHUS.

['ymanuTapHoe 3HaueHUEe (PU3UKK KaK COCTABHOM 4acTH 0OIIEro oOpa3oBaHUS COCTOMT B TOM, YTO OHA BOOPYKAeT IIKOJbHUKA HAYYHBIM METOAOM
MMO3HAHUS, IO3BOJISIONINM ITOJTYy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHPE.
3HaHue (HU3NUECKUX 3aKOHOB HEOOXOAUMO JIJISl U3y4eHUsl XUMUHU, Ouonoruu, pusnueckoit reorpaduu, rexuoioruu, ObXK.
[Ipu cocraBneHWuU JaHHOW pabouyell MporpaMMbl YYTEHBI peKOMeHJanuu MuHHCTepCTBa 00pa3oBaHUsT 00 YCHICHUM MPAKTHYCCKHIA,
AKCIIEPUMEHTATBHON HAMIPABIEHHOCTH MpenoaBaHusl GU3UKH U BKIIIOUEHA BHEYPOUHAs IE€ATEeIbHOCTb.
®du3nka B OCHOBHOM IIIKOJIE M3y4aeTcs Ha YPOBHE PACCMOTPEHHUS SIBICHWUU MPUPOJIBI, 3HAKOMCTBA C OCHOBHBIMHU 3aKOHaMH (DU3UKU M TPUMEHEHUEM
JTUX 3aKOHOB B TEXHUKE U MIOBCEIHEBHOM KU3HH.
H3yuenue dhuzuku 6 0CHOGHOU WIKO1E HANPABIEHO HA OOCMUNCEHUE CIeOVIOUUX TeJIeH:
- pa3BUTHE UHTEPECOB U CITIOCOOHOCTEN yJalluxcsi HA OCHOBE Mepeay UM 3HAHUN U OTbITA MO3HABATENIBHON M TBOPUECKOH eATEeIbHOCTH;
- TOHMMAaHHE YYAIIMMHUCS CMBICTIA OCHOBHBIX HAyYHBIX MOHATUN U 3aKOHOB (PM3UKH, B3AMMOCBSI3U MEXKy HUMH;
- (hopmupoBaHUe y ydamuxcs MpeCcTaBIeHUu o0 (GU3NUeCKOl KapTHHE MUpA.

Hocmusicenue ymux yeneii odecneuusaemcs pewienuem c1edyouiux 3a1av:

- 3HAKOMCTBO YYAIMXCS C MEMOOOM HAYYHO20 NO3HAHUA N MEMOOAMU UCCIe008aHus OOBEKTOB U SIBICHUHN NPUPOJIBI;

- HpI/IO6peTeHI/Ie ydyaluMucs 3HAaHUH O MCXaHUYCCKHX, TCIIIOBBIX, OJCKTPOMArHUTHBIX W KBAHTOBBIX HBHGHI/Iﬁ, (bPISI/I‘-IeCKI/IX BCJIIMYHUHAX,
XapaKTEePU3YIOLINX 3T SBJICHUS;

- (opMHUpOBaHHE Yy y4allUXCs yMeHutl Habaooamv TIPUPOIHBIC SIBICHHUS W GbINOJHAMb ONbIMbl, JTAOOPaTOPHBIE PabOTBl M IKCHEPUMEHMATbHbIE
uccnedo8aHus ¢ NCTIONb30BAaHUEM U3MEPUTEIBHBIX IPHOOPOB, UUUPOKO NPUMEHACMBIX 8 NPAKIMUYECKOU JHCUSHIL,

- OBIAJCHUE YYAIIUMHUCS TaKUMH OOWEHAYVUHbLIMU NOHAMUAMU, KaK TPUPOIHOE SIBICHUE, IMAUPUYECKU YCMAHOBIEHHbIL (akm, npobnema,
meopemuiecKkuil 61800, pe3yIbmam KCNePUMEHMANbHOU NPOBEPKU,




- MOHMMaHUE YYalIMMUCS OTIIMYMM HayyHBIX JAHHBIX OT HEMPOBEPEHHON MH(OpMAINK, IEHHOCTH HAYKH Y0081emEopeHUs ObIMosbiX , NPOU3BOOHbIX U
KYIbMYPHLIX NOMpebHOCmel Yenogexka
VYuebnas nporpamma 8 kiacca paccunrana Ha 68 yacosB , o 2 yaca B Hezpenio. Kypc 3aBepiiaercsi HTOrOBBIM TeCTOM, COCTaBJICHHBIM COTJIACHO
TpeOOBAHUAM YPOBHIO IIOJATOTOBKU BBIITYCKHUKOB OCHOBHOM IIKOJIBI.
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4.0cnoenoe CoO0epHCAHUE NPO2PAMMDbL

TenioBble sIBJICHUS
TemtoBoe paBHOBecue. Temrieparypa. Buyrpennsis sueprus. Pabora u Temmonepenada. Bun temonepenaun. KomndectBo temnorel. Ucnapenue n
KoHieHcauus. Kunenue. Bnaxxnocts Bo3ayxa. [aBienue u kpucrammn3zanuus. 3aKOH COXPaHEHUs SHEPTUH B TEIUIOBBIX MPOIECCaXx.
[IpeoOpa3zoBanue sHepruu B TerioBbiXx MammHax. K1/l TeroBoi MammHbl. DKOJIOTHISCKUE MTPOOIEMBI TETUIO3HEPT e TUKH.
Jlemoncmpayuu
- TIPUHIUI JEHCTBUSA TEPMOMETPA
- TEIJIONPOBOAHOCTH PA3JIMYHBIX MAaTEPUAJIOB
- KOHBEKIIMS B )KHJIKOCTSX U Ta3ax.
- TerJionepeaaya nyreM U3inydeHus
- SIBJIEHUE MCHIApEHUS
- MOCTOSIHCTBO TEMIEPATYPbI KUTIEHUS KUIAKOCTH MPH MOCTOSTHHOM JIaBJIIEHUH
- TIOHWKEHUE TEMIIEPATYPhl KUTICHUS KUIKOCTH TIPH MOHWKEHUHN JaBJICHUS
- HaOII0/IeHUE KOHJIEHCAIMH TTapOB BOJbI HA CTaKaHE CO JIbJIOM
IKcnepumennbl
- HCCIEeA0BaHUE U3MEHEHHS CO BPEMEHEM TEMIIePaTypbl OCTHIBAHUS BOJIbI
- W3y4YeHUe SIBJICHUS TETIOOOMEHA MPU CMENTMBAHUU XOJIOAHOU U TOpsYEH BOIBI
- U3MEPEHUE BIAXKHOCTU BO3AyXa
Bueypounas deamenpvnocmo
- 00BSCHUTS , UTO TaKOE HHPPA, IK30TEPMUUYECKUH, CyOTuMaIus, aMoppHbINA, U30TponHsl, TUCCTUIAT. [lepneTyym - MoOwie?
- HCCIIeIOBaHUE U3MEHEHUS TeMIIEPaTyphl BOJbI , €CIIM B HEW PACTBOPUTH COJIb
- HCCIeA0BaHUE TETUIONPOBOIHOCTH ATFOMUHUEBON KEIE3HOM U JIATYHHOUM KaCTPIOJIU OJIMHAKOBBIX Pa3MEPOB C OJJMHAKOBBIM KOJUYECTBOM BOJIbI Ha
OJIMHAKOBOM OTHE 32 OJHO BpeMs. BBIACHUTH Kakas KacTproJisi 00J1aaeT O0IbIIeH TeTIONPOBOIHOCTHIO.
- HCCJeIOBAaHUE U OOBSICHEHUE BPAIlIEHUSI M YCKOPEHUS BpAIIeHUs OyMa)KHOW 3MENKH Ha/l BKIIFOUEHHOM 371. 1amMnoi. OObsSCHEHNE TaHHOTO SBJICHHUS.
- ICCIIEJIOBAaHUE ABYX KYCOYKOB JIbJa OOEPHYTHIX B O€ITyI0 M YePHYIO TKaHb MOJT ACHCTBUEM BKIFOUCHHOM 3J1. JIAMITOYKH.
- IOCTPOCHHE KJIACCU(DUKAIIMOHHON CXEMBI, BBIJIEINISASI OCHOBAHHUEM JIeNIEHHUsI CIIOCOOBI M3MEHEHUSI BHYTpEHHEH sHepruu ( MeX. paboTa, XUM. peakinu,
B3aMMO/IEVICTBHUE BEUIECTBA C 3JIEKTPOMAT. MOJIEM , TEIUIONEepeIada, TEMIONPOBOAHOCTh, KOHBEKIIUS, U3IYUEHHUE.




- UCCJIEI0BATh TEPMOC U CAENATh YEPTEXK, IOKA3BIBAIOIINN €ro YCTpOrUCTBO. HanuTe B TepMOC ropsuei BOAbI U HAUTHU €€ TEMIIEPATYPY . OLPEACIIUTD
KAaKO€ KOJIMYECTBO TEILJIOTHI TEPSET TepMOC B 4ac. [IoBTOPUTH TO k€ ¢ XOJIOAHON BOIOM U OIPEICIIUTD
KaKO€ KOJIMYECTBO TEIJIOThI TepMOC IprodpeTaeT B yac. CpaBHUTH U IOUEMY TEPMOC COXPAHSET BELUIECTBO XOJIOIHBIM JYyYIlIE , YEM TEIUIBIM?

- cAeTIaTh HArJSAHBIM IPUOOp 110 OOHAPYKEHNIO KOHBEKIIMOHHBIX TIOTOKOB KUIAKOCTH

- DKCIIEPUMEHTAIBHBIM ITyTEM IPOBEPUTH KaKasi BOAa ObICTpee 3aMep3HET, Topsyast win xojoaHas? [Toctpouts rpaduk 3aBUCUMOCTH TEMIIEPATYPHI OT
BPEMEHHU, U3MEPsIs Yepe3 OAMHAKOBBIE IIPOMEKYTKHA BpEMEHM TEMIIEPATypy BOJBI, IIOKA Ha IOBEPXHOCTH OJHOM U3 HUX HE MOSIBUTCS JIEH.

- U3TOTOBJICHHUE Mapa(UHOBON UTPYIIKH, C UCTIOIH30BAHUEM CBEYH U TUIACTUIIMHA.

JJleKTPUYECKHE SABJICHUS

OnexTpuzanys Ten. DNeKTpUUecKui 3apsaj. [{Ba BUuja 3J€KTPUUECKUX 3apsAA0B. 3aKOH COXPaHEHHsI AIEKTPHUECKOTo 3apsiia. DIIeKTpUUYECKOoe
oJe.

ITocTosiHHBIN neKTpryYecKuil TOK. CHila TOKa. DJIEKTPUUECKOE CONIPOTUBIICHHUE. DIEKTPUUECKOE HaNpspkeHue. [IpoBOHNKY, TUANEKTPUKH U
MIOJIYTIPOBOIHUKHU. 3aKkoH OMa /J1sl yyacTKa aieKTpudeckoi 1enu. PaboTta 1 MOIHOCTD 31€KTpUYeCKOro Toka. 3akoH Jlxoyns — Jlenna. [IpaBuna
0€30I1aCHOCTH IIPU PabOTE ¢ UCTOUHUKAMU JIEKTPUUYECKOTO TOKA.

Hemoncmpauuu
ANEKTPU3ALIMS TEN
- JIBa poJia AJEKTPUYECKUX 3apsi0B
YCTPOMCTBO U JEHCTBUE BJEKTPOCKONA
3aKOH COXPAHEHMS MIEKTPUUECKUX 3aPsA/I0B
MPOBOJHUKH U U30JIATOPBI
HWCTOYHUKHU MMOCTOSTHHOTO TOKa
- U3MEpPEHUE CUJIbI TOKA aMIIEPMETPOM
- U3MEPEHUE HAIPSIKEHUS BOJIBTMETPOM
- peocTar U Mara3uH CONPOTUBICHUI
- CBOMCTBA MOJIYIIPOBOJHUKOB

IKcnepumenmol
- OOBSICHUTH , UTO 3TO? ( HYKJIOH, aKKYMYJISTOP, TUIIEKTPUK, TOTSHIIMA, MAaHTaHUH.
- HCCIIeJIOBAHNE 3aBHCHMOCTH CHJIBI TOKA B TIPOBOJIHUKE OT HAIIPSHKCHHUS
- W3YYEHHUE MOCIIEe0BATEIHHOIO COCTUHEHUS TIPOBOTHUKOB
- W3YYCHHE NMapauIeTLHOTO COSTMHEHUS TPOBOTHUKOB
- peryaupoBaHUE CHIIBI TOKA PEOCTATOM
- U3MEpEHHE JICKTPHUSCKOTO COMTPOTUBIICHHS MPOBOTHUKA
- U3MEpEHHE MOIIHOCTH JEKTPHUECKOTO TOKA




Bueypounas deamenvnocmeo

- W3TOTOBJICHHE MpOCTEHIIero AekTpockomna ( byTeuika ¢ mpookoit , rBo3aps jymHon 10 — 15 cM, ToHKas 6ymara. B mpoOky BOUTH rBO3/b TaK, 4TOOBI OH
Topuai u3 Hee Ha 2 — 3 cM. lllnsAnka reo3s OyneT «mapukoM» nekTpockona. [logocky ToHKOM Oymaru HaKOJIOTh Ha 3a0CTPEHHBIN KOHYMK I'BO3/IS, 3TO
JIETIECTKH 3JIEKTPOCKOIIA.

- n3Mmepenue KIIJI kunsatunpHuka

- U3TOTOBJICHUE U3 KapTO(EIUHBI WU S0JI0KAa UICTOYHHKA TOKa ( B3ATh JIF0O0E 3TO BEIIECTBO U BOTKHYTh B HETO MEHYIO U IMHKOBYIO TIACTHHKY.
IToncoennHUTh K 3TUM IIacTUHKaM 1,5 B nammnouky.

- HaliTU IoMa MPUOOPHI , B KOTOPBIX MOXKHO HAOIIOaTh TEIJIOBOE. XUMHUYECKOE U AIEKTPOMArHUTHOE JIEHCTBUE 371. ToKa. Onucarh ux.

- M3roTtoBneHue 3eKTpoMarouTa ( HaMOTaTh Ha TBO3/[b HEMHOTO MTPOBOJIOKH U TIOJKIIOUUTH 3Ty MPOBOJIOKY K OaTapeiike, MpOBEPHUTH JeCTBUE HA
MEJIKHUX JKEJIE3HBIX MPEAMETaX )

- CpaBHUTH aMIIEPMETP M BOJIBTMETP, HCIIOJNIB3YS 3HAHMUS, TIOTyYeHHBIE U3 YIeOHHKA U HHCTPYKIUH K prudopam, paboTy 0()OpMUTH B BUJIE TAOIHIIBL.

- paboTa ¢ MHCTpYKLKEH K ceTeBOMY (GUIbTPY, 3aMOIHsS TaOIUILy IO BOIIPOCaM.

- 3aMOJHHUTH TAOIHIlY ITO MHCTPYKIMSIM JOMAIITHUX 3JIEKTPOIIPUOOPOB.

MarHuTHbI€ AIBJIEHHS

[TocrossHHbIE MaruuThl. B3anMoieiicTBe MAarHUTOB. MarHMTHOE IOJI€ TOCTOSTHHOTO TOKA. JleCTBHUE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM
DJIEKTPOABUTATENb ITOCTOSSHHOTO TOKA

Hemoncmpauuu

OmneIT Opcrena

- MaruuTHO€ 1ojIe TOKa

- JlelicTBME MAarHUTHOTO I10JIS HA IIPOBOJIHUK C TOKOM

- YCTPOMCTBO 3JIEKTPOBUTATEIS
Jlabopamopnas paboma

- M3yueHune npuHUHKIIA JEUCTBUS dJIEKTPOABUTATEIS

Bueypounas deamenvnocmeo
- YTO TAaKO€ JIPOCCeb, COJIEHOU I, POTOp, CTATOP,
- W3Y4E€HHE MarHUTHOTO MOJIS MOJ0COBOrO MarHUTa, JyroBOro MarHuTa U KaTyIIKHA ¢ TOKOM, PUCYHKH MarHUTHOTO TTOJISL.
- U3y4YEeHHE CBOMCTB MOCTOSIHHBIX MAarHUTOB( MarHuT, KOMIIac U pa3Hble BEIIECTBA: PE3HHA, IPOBOJIOKA, TBO3/IH, IEPEBSIH. OPYCKHU U T.II.)
CBeToOBbBIC SIBJICHUS
Cser — anexkTpomarHuTHas BosiHa. [IpsamonnHeiiHOe pacnpocTpanenue ceera. OTpaxkeHue u npejaomiieHne ceeta. [limockoe 3epkaiio. JIMH3EIL.
dokycHOe paccTOsIHUE M ONTHYecKast cuila JTUH3bl. OnTrueckue npudopsl. Jucnepcus cBera
emoncmpayuu
- IPSIMOJIMHENHOE paclpOCTPaHEHNUE CBETA
- OTpakeHHE CBETa




- IPEJOMJICHUE CBETA

- XO0JI Jy4yel B COOMpArOIIeH JINH3E

- XOJ JIy4eH B PaCCEUBAIOILEH JINH3E

- HOCTPOEHUE N300PAKEHUN C TOMOLIbIO JIUH3

- I[IpuHNIMN neicTBUS MPOCSKIIMOHHOTO anmapara u (oToarrmapara.

- Jlucnepcus Gesoro cera

- Tlonydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX [[BETOB

Jlabopamopuwvie padomot
- W3mepenne GpoKyCHOTO pacCTOSIHUS COOUPAIOIICH JTMH3BI.
- [lonyueHnune n300pakeHHI C ITOMOIIBIO COOMPAIOIIEH JTUH3HI.
Bueypounas deamenvnocmp

- oOHapy’keHue TeHH U MOITYTeHU

- HCCIIEI0OBaHME: B3ATh METPOBYIO MAJIKY M Ha YJIULIE U3MEPUTH pa3Mep €€ TEHH, 3aTEM OIPEJEIUTh PEAJIbHYIO BBICOTY JAEPEBLEB, JOMOB, CTOJI0O0B,
u3Mepsist ux TeHu. IlonydeHnHble naHHbIe O)OPMUTH B BUJIE TaOIULIBI.

- MCII0JIb3YS PA3JINYHbIE UCTOYHUKHU C/IETaTh B BU/IE HATJIJHBIX KaPTOUYEK ONTUYECKUE WILTFO3UN

- BBISICHUTB, YTO 3TO? (JUANIO3UTUB, KaMepa — 00CKypa, MOHOKYJISIP, IyaJln3M, KBaHT, pepaKiysi, JTHOITPHUSI)
Bo3zmoocnbie ykckypcuu: Gpepma, CTpOUTENBHBIE TUIOMIAKH, MEIBHULIA, TOKApHAs CTAHIUS, TUATHOCTHYECKUE KaOWHETHI MTOJIMKITMHUKH WA OOJTbHHIIBI.
IloaroroBka coo0meHN 110 32IaHHOM TeMe: EnrHNIBI TeMIlepaTypbl, HCIIONb3YyEMBIE B IPYTUX cTpaHax. TeMieparypHble MIKalbl. Y4eT u
WCTIOJIb30BaHUE PA3HBIX BUJOB TeIUIonepenaun B ObTy. J{M3enpHbIN ABUTaTENb, CBeUa SI0moukoBa, namna HakanuBanus A.H. Jlogsiruna, mamma ¢
YrOJIbHOM HUTHIO DAMCOHA. BiusHNE COTHEUHON aKTUBHOCTHU Ha JKUBYIO M HEKMBYIO nipupony. [lonsipueie cusHna. MarautHoe nosie tuianer ColHeYHOR
cucremsl. [lonmumoppusm.
PoGept Byn — Beinaronieiicst ydeHslil, yenoBek u skcrniepumentatop. Cepreit FIBanoBru BaBuiioB 1 ero BKJIaJ B HICTOPUIO Pa3BUTHUS YUEHUS O CBETE.
Bo3mo:kHbIe uccienoBareabckne npoekThl: [Ipunmun cummerpun [Ibepa Kiopu u ero pons B kpucramorpadguu. MceciaenoBanue nporecca KUIMEHUs U
3aMep3aHus IpecHO! U cosieHoH BoJibl. McenenoBanue npouecca MniaBieHus THIOCYIbQHUTA. DKOJIOTHIECKUE MTPOOIEMbI « II100aTbHOIO MOTEIICHHSD .
DKCcrepuMEHTAIbHOE HCCIIeI0BaHUE MOJTHOTO OTpakeHUsl cBeTa. Du3nka B yesioBedeckoM Teie. ['pynmnoBoil npoekT «Pu3nka B 3arajkax»

5.Yuebnuovie komnemenyuu u cnocodvl deamenvnocmu

Pabouyasi mporpamma npeaycmarpuBaer GopMHPOBaHHMEe Y HIKOJBHUKOB 001Ie y4eOHBIX YMEHHIH M HABBIKOB, YHHMBEPCAJBHBIX CIOCO00B
AeAITeJIbHOCTH U KJII0YeBbIX KoMneTeHumid. [Ipuopureramu ass mMKoIbHOTO Kypca (PU3UKK Ha 3Tare OCHOBHOTO 00111ero 00pa3oBaHUs SIBISIFOTCS:

Tlo3nasamenvHas 0essmeIbHOCHLb:

® CIONB30BAHKE ISl TIO3HAHUS OKPYXKAIOIIETO MHUpa Pa3IMYHBIX €CTECTBEHHOHAYYHBIX METOJOB: HAONIOACHHE, U3MEPEHHE, YKCIIEPHUMEHT,
MOJICIIUPOBAHUE;

e (opmupoBaHue yMEHUH pa3nuyaTh (PAKThI, TUIIOTE3bI, TPHUMUHBI, CIECTBUS, 10KAa3aTeIbCTBA, 3aKOHBI, TEOPHH;

® OBJAJICHHE aJICKBAaTHBIMU CITIOCOOAMH PEIICHUS TEOPETUIECKUX U IKCIIEPUMEHTAIBHBIX 33]1aY;




o HpHOGpGTGHIfle OIIbITA BBIJABMIXXCHUA THITOTC3 OJIA 00BSACHEHHS U3BECTHBIX (I)aKTOB n 3KCHepI/IM€HTaJIBHOf/'I IMMPOBCPKHU BbIIBUTACMBIX I'MIIOTC3.

Huopmauuonno-KoOMMyHUKAMUBHAA 0CAMEIbHOCHIb:
® BJIAJICHHEC MOHOJOTUYECKOW U AUATOTHYECKONW PEeUbl0, Pa3BUTHE CIIOCOOHOCTH MOHUMATh TOYKY 3pEHUS COOCCeHUKA U MpU3HABATh MPABO
Ha MHOE MHEHHUE;
®  WCIOJIB30BaHUE ISl PEIICHUS MTO3HABATEIIbHBIX 1 KOMMYHHKATHBHBIX 3aJ1a4 Pa3JIMYHbIX HCTOYHUKOB WH(OPMAITHH.

Perexcusnas oeasmenvnocmep:

L4 BJIAJCHUEC HAaBBIKAMUAU KOHTpOJ’ISI 1 OLICHKHU CBOCfI ACATCIBbHOCTH, YMCHI/ICM HpCIIBI/IIIeTB BO3MOJXHBIC pe3y.HBTaTLI CBOHUX IIGIZCTBHP'II
e opraHuzanus y4eOHOU NeATeTbHOCTH: TOCTAHOBKA IIEJIH, INTAHUPOBAHUE, ONPEICIICHHE ONITUMAIILHOTO COOTHOIICHUS 1IEJIH U CPE/ICTB.
BripaboTka KoMneTeHumii:

Ob6uweoopazosameibHblX, 3HAHHEBO - IPEIMETHBIX ( V‘le6HO - IO3HABATCJIbHAA 1 I/IHd)ODMaLII/IOHHaSI KOMHeTeHHI/IH)

CaMOCTOSITCIbHO W MOTHBHPOBAHHO OPTaHW30BBIBATH CBOIO TO3HABATEIBHYIO JIEATEIBHOCTh (OT MOCTAHOBKU IICNM JIO IOJIYUYCHHUS M OICHKHU
pe3ynbTara);

WCIIOJIb30BaTh 3JIEMEHTHl MPUIMHHO-CIICJICTBEHHOTO U CTPYKTYPHO-(YHKIMOHAIBLHOTO aHAIM3a, ONPEACIATh CYIIHOCTHBIC XapaKTEPHUCTUKH
U3y4aeMoro 00beKTa, pa3BEPHYTO 0OOCHOBBIBATH CYXKICHUS, 1aBaTh ONPEACICHHS, IPUBOIUTH JIOKA3aTEIILCTBA,

UCIIONIb30BAaTh  MYJIBTUMEIUIHBIE PECYpChl M KOMITBIOTEPHBIC TEXHOJOTHH I 00pabOTKM, Tepenadyd, MaTeMaTh3alud HH(popMarmH,
Mpe3eHTAIMK PE3yIbTAaTOB MMO3HABATEIHHON U MPAKTUYECKOM NeATEeTbHOCTH;

OIICHUBATh U KOPPEKTHPOBATH CBOE TTOBEJICHNUE B OKPYXKAIOIICH CpeJie, BBITIOIHATH KOJOTHYCCKHE TPEOOBAHMS B TIPAKTHUECKOUN JNEATCIHHOCTH H
MOBCEIHEBHOM JKHU3HH.

Ilpeomemno-opueHmupo8anHvix, PEenpoOyYKMUBHO — OeAMEAbHOCHIHbIX _(COUUAIbHO _— MpPYy0o08as U _KOMHEMEHUUs _JTUUYHOCHHO20

camocoeepmeucmsoeauuﬂ)

v

v
v

AN

IIOHUMAThb BO3paCTAlOUIYI0O POJIb HAYKH, YCHUJICHUC B3aMMOCBA3M W B3aMMHOI'0 BJIWAHWA HAYKM W TEXHHUKH, IIPCBPAlICHHUEC HAYKHU B
HETMOCPECTBEHHYIO ITPOU3BOIUTEIBHYIO CHITY OOIIECTBA;

OCO3HAaBaTh B3aMMOJICICTBHE YEIOBEKA C OKPYKAIOIIeH cpe1oil, BO3SMOXKHOCTHU U CIIOCOOBI OXpaHbl TPUPO/IbI;

pa3BUBaTh MO3HABATENbHbIE MHTEPECH M MHTEIIEKTyalbHbIE CIIOCOOHOCTH B MPOIIECCE CAMOCTOSITENILHOTO MPHOOpeTeHns (PU3NUECKUX 3HAHUM C
HCITIOJIB30BAHHUEM PA3JIMYHBIX HCTOYHHUKOB I/IH(l)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

BOCIIUTHIBATh YOSKIEHHOCTh B MO3UTHUBHOM PONM (DM3UKHU B JKU3HU COBPEMEHHOIO OOIIECTBA, MOHMMAHUE MEPCHEKTHB Pa3BUTHs SHEPreTHUKH,
TPaAHCIOPTA, CPEJCTB CBSZU U JP.;

OBJIa/IEBaTh YMEHUSMHU PUMEHSThH MTOJyYSHHbIE 3HAHUS JUUIsI 00BSICHEHHUS Pa3HOOOPA3HbBIX (PU3NUYECKUX SIBICHU,

MNPUMCHATE IIOJIYUYCHHBIC 3HAHUA W YMCHHUA JJIA 0e30mMacHOro MCIOJIb30BaHUSI BEUIECCTB MU MCEXaHU3MOB B 6I)ITy, CETBbCKOM XO3SHCTBE H



MPOU3BOJICTBE, PELICHUs MPaKTUYECKHX 3aJad B MOBCEIHEBHOM KXU3HH, MPEAYNPEXKICHUS SIBICHUN, HAHOCALIMX BpPEI 3I0POBBIO0 YeJIOBEKAa U
OKpY’Karolleu cpene.

Ilennocmno — cmblc10601, 0OULEKYIbMYPHOU U KOMMYHUKAMUBHOIL

MOHUMATh IICHHOCTHBIE OPUEHTAIIMH YUEHHKA, €ro CIIOCOOHOCTH BUIETh U IIOHUMATh OKPYKaIOLIUN MUP
YMEHHE YUYE€HUKA BEIOMPATH IIEJIEBbIC U CMBICTIOBBIC YCTAHOBKH IS CBOMX JICHCTBUI U MTOCTYIIKOB
[TproOpereHue omnbITa OCBOCHUS YUEHUKOM HAyYHOU KapTUHBI MUPA
OBnaseHre crocodamMu B3aWMOJCHUCTBHS C OKPYXKAIONIMMHU U yJAJICHHBIMHU JIFOJBMH M COOBITUSIMU, YMEHHE 3a/laBaTh BOMPOC U BECTHU
JUCKYCCHIO, BJIaJICHUE Pa3HBIMU COLIMAIBHBIMU POJIIMH B KOJUIEKTHBE
Dopmuposanue YHUBEPCATbHBIX YUEOHBIX OelcmEull

AN

[lepemensl, MPOUCXOASIIIE B COBPEMEHHOM 00IIIeCTBE, TPEOYIOT YCKOPEHHOTO COBEPIICHCTBOBAHUS 00Pa30BaTEILHOIO IPOCTPAHCTBA, OTPEACTICHUS
1esnei o0pa3oBaHMsl, YYUTHIBAIOIINX TOCYJaPCTBEHHBIE, COIUATBHBIC M IMYHOCTHBIC TOTPEOHOCTH U HHTEPECHL. B CBSA3M C 3TUM MPUOPUTETHBIM
HAIpaBIIEHUEM CTAHOBUTCS OOECIIeUeHNEe Pa3BUBAIOIIETO MOTEHI[MAIa HOBBIX 00pa30BaTeIbHBIX CTaHAAPTOB. Pa3BuTHe INYHOCTH B ccTeMe 00pa30BaHUs
o0ecrnieunBaeTcs, Mpexae Bcero, yepes hopMupoBaHUe yHHUBEpCaIbHBIX yueOHbIX neiictuii (YY), KOTOpbie BRICTYAIOT MHBAPHAHTHON OCHOBOM
00pa30BaTeNnpHOr0 U BOCIUTATENBHOTO npoliecca. OBageHNe y4aluMUCs YHUBEPCAIbHBIMU Y4eOHBIMH JIEHCTBUSMU BBICTYMAET KaK CIIOCOOHOCTH K
CaMOpPa3BUTHUIO U CAMOCOBEPILICHCTBOBAHHIO ITyTEM CO3HATEIBLHOTO U aKTUBHOT'O IPUCBOEHUSI HOBOT'O COLIMAIBHOTO onbITa. Y Y /[ cO3/1al0T BOZBMOKHOCTh
CaMOCTOSATEIILHOTO YCIIEITHOTO YCBOCHUSI HOBBIX 3HAHUM, YMEHUN U KOMIIETEHTHOCTEH, BKITIOUast OpTraHU3aIMI0 YCBOCHUS, TO €CTh YMEHUS YUUThCA.

B IUPOKOM 3HAUCHUHN TCPMHUH «YHUBCPCAJIbHBIC y‘le6HLIe JIENCTBUS O3HAYAeT YMCHHEC YYUTLCA, T.C. CIIOCOOHOCTH CY6T>CKT3 K CaMOpa3BUTHIO U
CaMOCOBCPIICHCTBOBAHUTIO ITYTEM CO3HATCIIbHOT'O U AKTUBHOTI'O IIPUCBOCHUA HOBOI'O COLIUAJIBHOT'O OIIbITA.

B Gonee y3xoM (COOCTBEHHO MCUXOIOTUIECKOM 3HAUYEHUH ) TEPMHUH «yYHUBEPCAIIbHBIE YUeOHBIE JEHCTBUI» MOKHO OIMPEIEINTh KaK COBOKYITHOCTD
Croco00B AeMCTBHSI ydalerocs (a Takyke CB3aHHBIX ¢ HUMU HaBBIKOB yueOHOU paboThl), 00€CIIeYBAIONINX €r0 CIOCOOHOCTh K CAMOCTOSITETEHOMY
YCBOEHUIO HOBBIX 3HAHUW U YMEHUH, BKIIIOYasi OPraHU3allMIo0 3TOTO Tpoiiecca. Y HUBepcaibHble yueOHble aeiicrBus (Y'Y /) nonpaznenstorcs Ha 4

I'PYIIIBL: PETYIATHBHBIC, TUYHOCTHBIC, KOMMYHHUKATHUBHBIC U ITO3HABATCIILHBIC.

®opmupoBath YV /I Ha ypokax (pU3MKM IPU U3y4YEHUH KOHKPETHBIX TE€M IIKOJILHOTO Kypca B 8 kitacce oTpaxensl B KTII.
PesyibTaToM ¢popMHpPOBAHHMSA YHHMBEPCAJBHBIX Y4eOHBIX NeHCTBUH OyAyT ABIATHCSH YMECHHS:
e IPOHU3BOJILHO U OCO3HAHHO BJIA/IETh OOLIUM NPHEMOM pELICHHsI YUeOHbIX 3aj1ay;

® HCIIOJB30BaTb 3HAKOBO-CUMBOJHNYCCKUE CPEACTBA, B TOM YUCIIC MOJCIN U CXEMBI IJId PCIICHUA y‘—Ie6HI)IX 3aJa4,
e YMCTb OCYHICCTBJIATH aHAJIU3 0OBEKTOB C BBIACIICHUEM CYIICCTBCHHBIX U HCCYIICCTBCHHBIX ITPU3HAKOB,



e  YMETh OCYIIECTBIATh CHHTE3 KaK COCTABIICHHUE LIEJIOTO U3 YacTei;

e YMETh OCYIIECTBISATH CPABHCHUE, KIIACCH(HUKAIIMIO TIO 33JAHHBIM KPUTECPUSIM;

e YMETh YCTaHABJIMBATh MPUIHMHHO-CIICACTBCHHBIC CBSI3H;

e YMETh CTPOUTH PACCYXIEHUS B (POpMe CBSI3U MPOCTHIX CYKIACHUN 00 00BEKTE, €ro CTPOCHUH, CBOMCTBAX U CBS3SX;

e  BJIAJETH OOIIUM MTPHEMOM PEIICHUS YIeOHBIX 3a/1a4;

e CO3/1aBaTh M MPEOOPA30BBIBATH MOJICITH U CXEMBI JIJISl PEIICHUS 3a/1a4;

e  YMETh OCYIIECTBIIATH BBIOOp Hamboiee 3 (HEKTUBHBIX CIIOCOO0B pelIeHHs 00pa30BaTENbHBIX 32/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUN

6.Tpeboseanus K yDOGHIO NOO20MOBKU 8bINYCKHUKA 8-20 Kaacca

B pe3yibmame U3Y4eHuA (,bMS’MKu YVYEHUK 8 knacca oonorcen.

3HATL/IOHUMATh:

Cmoict nonsamuit: pusndeckoe siBlicHUE, GU3MUICSCKHIA 3aKOH, B3aMMOJICHCTBHE, JJIEKTPUICCKOE TI0JIe, MATHUTHOE TI0JIE, aTOM;

Cmuicn puzuueckux eenuyun: BHYTPEHHS SJHEPrUs, TEMIIEpaTypa, KOJIMYECTBO TEIJIOTHI, BIAXKHOCTh BO3/AyXa, 3JEKTPUUYECKUM 3apsi, cuja
ANEKTPUUICCKOTO TOKA, JICKTPHUICCKOE HAMPSHKEHHUE, FIICKTPUIECKOE COTIPOTHRIICHHE, pa00Ta U MOITHOCTH AJIEKTPUIECKOTO TOKA, POKYCHOE paccTOsSTHUE
JINH3LI,

Cmuicn puzuueckux 3aKoH08: COXpaHEHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX, COXPAHEHUs AIEKTPHUUECKOoro 3apsaa, Oma ajs ydactka menu, Jxoyms —
Jlenna, mpsAMOJIMHEHOTO PacpOCTPaHEHHUs CBETA, OTPAKCHUSI M MPEJIOMIICHUS CBETA;

YMeTh:

Onucvieams u 00vsacHams GU3NUECKUE TBICHUS: TETJIONPOBOIHOCTH, KOHBEKIIUIO, U3TyUCHHE, HCTIApEeHUe, KOHICHCAIUIO, KUTIEHHE , TUTaBIICHUE,
KPUCTAJUTU3ALIUIO, SJIEKTPU3AIINIO, B3aUMOICUCTBHUE IIEKTPUUECKHUX 3apsiIOB, B3aUMOICUCTBIE MAarHUTOB, JIEHCTBHE MATHUTHOTO TIOJISI HA IPOBOIHUK C
TOKOM, TEIJIOBOE JIEHCTBUE TOKA, OTPaKeHHE/ IPEIOMIIEHUE CBETA;

Hcnonvzoeams puznyeckuie NpudOOPsI U U3MEPUTETIbHBIE MHCTPYMEHTHI 1711 U3MEPEHUs (PU3NUECKUX BEIMUYUH: TEMIIEpaTyphl, BIaKHOCTH BO3AyXa,
CHJIBI TOKA, HAPSKEHUSI, COMTPOTUBIICHHSI, paOOThI U MOLTHOCTH 3JIEKTPUUYECKOTO TOKA;

Ilpeocmagname pe3yromampl M3MEpeHU B BUjae TaONML, rpadUKOB M BBIABIATH Ha 3TOM OCHOBE SMIIMPHUYECKHE 3aBUCUMOCTH: TeMIepaTypbl
OCTBIBAIOIIEH BOJbI OT BPEMEHH, CUJIbI TOKA OT HANPSHKEHUS Ha y4acTKe LEMH, YIila OTpaKeHUs OT yrJjla MaJieHus, yIriia IpeJoMIIEHHUs OT yriia MaJeHus;

Buipasicams pezyromamor U3MEPEHUI U pacueToB B eIMHNULIAX MexayHapoaHoi cuctemsl CH;

Ilpueooums npumepsi NIPaKTUIECKOTO UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM O TEIIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBJICHMSIX;

Pewiamp 3a0auu Ha npuMeHeHHe (U3NUYECKUX 3aKOHOB: COXPAHEHUS PHEPTUHU B TEIJIOBBIX MPOIECCaX, COXPAHEHUs JIEKTPHUUECKOro 3apsana, Oma Juis
yudacTtka uenu, Jxoyns — JleHua, npAMOIMHEHHOTO pacpOCTPaHEHUs U TPEIOMIIEHUS CBETa;

Ocywecmenamep camocmoamensuplii nOuck WHOOpPMAIMM €CTECTBEHHOHAYYHOTO COJEP)KAaHUS C HCMOJb30BAHUEM pPAa3JIMYHBIX HCTOYHUKOB
nHpopmanuu ( yueOHBIX TEKCTOB, CIPABOYHBIX U HAYYHO — MOMYJSPHBIX M3AaHUN, KOMIBIOTEPHBIX 0a3 JIaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy U
MPEJCTaBICHNUE B PA3IMUHBIX PopMax ( CIIOBECHO, C IIOMOUIbIO PUCYHKOB U IIPE3CHTAINN);



Hcnonvzoeams npuodpemennvlie 3HAHUA U YMEHUA B TPAKTHYCCKOH JEATENHHOCTH W IOBCEJAHEBHON XHM3HU Ui oOecriedeHHsi 0e30macHOCTH B
nporiecce JKU3HEACITeITbHOCTH.

7.Pe3yaomamul oceoenus Kypca puzuxu

Juunocmuvie pe3yibmamoi:

- popmMupoBaHHEe MO3HABATEIbHBIX HHTEPECOB, HHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydammuxcs;

- yOeXI€HHOCTh B BO3MOXKHOCTHU MO3HAHUS NPUPOJbI, B HEOOXOJUMOCTH Pa3yMHOI0 UCIOJIb30BaHUS JOCTUXKEHUM HAYKH M T€XHOJOTHH
I TajdbHEUIero pa3BUTUS YEJIOBEYECKOT0 00mecTBa, yBaXXeHHE K TBOPI[aM HayKH, OTHOIIEHHE K (PU3MKE KaK K DJIEMEHTY
obuiedesoBeYeCcKOi KyIbTypBhl;

- CAaMOCTOATEIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM M NPAKTUUECKUX YMEHUIH;

- MOTHBaLUs 00Pa30BATENbHON 1€ATEIbHOCTH MIKOJbHUKOB HA OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO MOJX0/1a;

- popMupoBaHHE IEHHOCTHBIX OTHOIMEHHUH K APYT APYTY, YUUTEIIO, aBTOPaM OTKPBITHNA U U300peTeHU, pe3yibTaraM 00ydeHUs.

MemanpeomemHubie pe3yibmanibl:

- OBJIaJICHWE HaBbIKAMHU CAMOCTOSATEJIbHOTO MPUOOPETEHHUSI HOBBIX 3HAHUM, OpraHuU3aluM yueOHON JesATeNbHOCTH, MOCTAHOBKY IeJeH,
IJIaHUPOBAHUSI, CAMOKOHTPOJISI U OLEHKH PE3yJIbTAaTOB CBOCH JAEATEIBHOCTH, YMEHUAMHU MPEABUIETh BO3MOXKHBIE PE3YJIHTATHI CBOUX
JNEeHWCTBUH;

- TIOHUMAaHUE Pa3JIUYUNA MEXKAY UCXOTHBIMHU (aKTaMU U TUTIOTE3aMU JJIs1 UX OOBSACHEHUS, TECOPETUUCCKUMH MOJEISIMUA U pealibHBIMHU
o0beKTaMu, OBIaJ€HHE YHUBEPCAIbHBIMU YUECOHBIMU NEUCTBUSIMHU HA IpUMeEpax THIOTe3 AN 0O0BbsICHEHUS U3BECTHBIX (AKTOB U
AKCMEPUMEHTAJIBHON MPOBEPKHU BHIABUTAEMBIX TUIIOTE3; Pa3pabOTKH TEOPETUUECKHUX MOJIEJIEH MPOLEeCcCOB UJIU SIBICHUU;

- MpUOOpEeTEeHHE OMBITA CAMOCTOATEIBHOTO MOUCKA, aHallM3a U 0TOOpa HHPOPMALIUK C UCTIONIBb30BAHUEM PA3TUUYHBIX HCTOYHUKOB H
HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTHM JAJIsI PEIICHUS MOCTABJICHHBIX 3ajay;

- popMHUpOBaHUE YMEHUUN BOCIPUHHUMATH, MepepabaTbiBaTh U NPEAbABISTH HHPOPMAIMIO B CIIOBECHOU, 0Opa3HON, CUMBOJIUYECKOM
dbopMax, aHATM3UPOBATH U NepepadbaThIBaTh MOJYYEHHYI0 HMHGOPMAIMIO B COOTBETCTBUU C MOCTABICHHBIMH 3a/lauaMu, BBIICISATH
OCHOBHOE COJIEpAHUE MPOUYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI HA NMOCTABJICHHBIE BONPOCH U MU3Jararh €ro;

- pa3BUTHE MOHOJOTUYECKONW M NUATOTUUECKOW peUur , YMEHHS BBIPaXaTh CBOU MBICIU U CIIOCOOHOCTH BBICIYIIMBATH COOECEHUKA,
MOHUMATh €r0 TOUYKY 3PEHHsI, MPU3HABATh MPABO JPYroro 4eJOBeKa Ha MHOE MHEHHE;

- OCBOCHHUE MPHUEMOB JEHCTBUI B HECTAHIAPTHBIX CUTYallUsIX, OBIaJ€HUE YBPUCTUUECKUMH METOJAaMU peUIeHUs Ipobdiem;

- dopMupOBaHUE YMEHUHN paboTaTh B TPYIIE C BHIMOJHEHUEM PAa3JIUUYHBIX COIMAJIBHBIX POJICH, MPEACTABISITh U OTCTAUBATh CBOH
B3TJSIBl U YOEXKACHUS, BECTH AUCKYCCHIO

IIpeomemmnnvie pe3yivmampl:




- 3HaHHA O MPUPOJE BAXHEHIHUX (U3UUECKUX SIBICHUN OKPYXKAIOIIETO MUPA U MTOHUMaHUE CMbIc/ia (PU3UYECKUX 3aKOHOB,
pacKpBIBAIOIINX CBSI3b U3YUCHHBIX SIBJICHUIM;

- YMEHHSA MOJIb30BATHCS METOJAaMH HAYYHOTO MCCIIEIOBAHUS SABJICHUMN MPUPO/AbI, MPOBOJUTH HAOIIOACHUS, MIAHUPOBATh U BBHIMIOJIHATH
AKCMEePUMEHTHI, 00pabaThIBaTh Pe3yabTaThl U3MEPEHHUN, MPEACTABIATh PE3yJIbTAaThl U3MEPEHUMN C MOMOIILIO TAa0IHI, TPAPHUKOB H
dbopMyn, 0OHAPYKUBATH 3aBHCUMOCTH MEXIY PU3NUECCKUMHU SIBICHUSIMU, OOBSICHITH MOJYUYCHHBIC PE3YyIbTATHl U J€JaTh BHIBOJIHI,
OLIEHUBATh T'PAHUIIBI MOTPEITHOCTEH PE3yJIbTaTOB H3MEPECHUI;

- YMCHUS IPUMEHATh TCOPETHUYCCKUE 3HAHUS MO PHU3UKE HA MPAKTUKE, peIIaTh GU3UIESCKHE 3aJa9Yi HA TPUMEHECHHE MOJTYUYSCHHBIX
3HAHUH;

- YMEHUS U HaBBIKU NPUMEHSATh MOJYUCHHbIC 3HAHUS JUIA OOBSCHEHUS NPUHIUIIOB JEUCTBUS BAXHEUITUX TEXHUUYECKUX YCTPOUCTB,
peIIeHUS MPAKTUYCCKUX 3aJ1ad MOBCEIHEBHOMN KHU3HU, PAIlMOHAIBHOTO IPUPOIONOJIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPEJIbI;

- popMupoBaHUE YOCKICHUS B 3aKOHOMEPHOU CBSI3U W MMO3HABAEMOCTH SIBJICHUUW MPHUPOJIbI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS,
BBICOKOW IIEHHOCTU HAayKU B Pa3BUTHU MAaTepUAJIbHON U NYXOBHOU KYJIbTYPHI JIOJCH;

- pa3BHTHE TEOPETUYECKOTO MBINIJICHUS HAa OCHOBE (JOPMHPOBAHUS yCTaHABIUBATH (DAKTHI, pa3dudaTh NPUUYUHBI U CICACTBUSA, CTPOUTH
MOJICJIM U BBIJIBUTATh THIIOTE3bI, BHIBOJAUTH U3 IKCIIEPUMEHTAJIbHBIX (PAKTOB U TEOPETHUECKHUX MOJEICH (U3UIESCKUE 3aKOHBI;

- KOMMYHUKAaTUBHbIE YMEHHU NOKJAABIBATL O PE3YJIbTATaX CBOECIO MCCIEIO0BaHUs, y4aCTBOBATh B JUCKYCCHUHU, KPATKO U TOYHO OTBEYATh
Ha BOIPOCHI, HCIIOJIb30BaTh CIPABOUHYIO JIUTEPATYPY U APYTrUe UCTOUHUKU UHPOPMALHUH.

8.Cucmema ouenku
OneHKa 0TBETOB yYaluxcst

OueHka «5» CTaBUTHCS B TOM CITy4yae, €CIi yJallluicsl OKa3bIBaeT BEpHOE MOHMMaHKUE (PU3MUECKON CYITHOCTH paccMaTpUBAEMbIX SBJICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHHA, a TaK K€ MPaBWIbHOE oNpeeaeHne GU3NIECKUX BETHMUUH, UX €AMHUI] U CIOCOO0B U3MEPEHUs: IPABUIBHO
BBITIOJTHSIET YEPTEXKH, CXEMBI M TPpaUKH; CTPOHUT OTBET 110 COOCTBEHHOMY IUIaHY,

COIIPOBO’KAAET paccKa3 COOCTBEHHBIMU PUMEPAMH, YMEET MPUMEHSTh 3HAHHsI B HOBOM CUTYallMH MPH BBIIOJIHEHUH MPAKTHUECKUX 3aJaHUN; MOXKET
YCTaHOBHTH CBSI3b MEX/Y U3y4aeMbIM U PaHee H3YYCHHBIM MaTEPHAJIOM MO Kypcy (HU3UKH, a TAK)Ke C MaTEPUAIIOM, YCBOSHHBIM TPU U3yYCHUHU JAPYTHX
NPEMETOB.

Ouenka «4» CTaBUTHCA, €CIIM OTBET YUEHHKA YAOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM Ha OLIEHKY 5, HO JJaH 0e3 MCII0JIb30BaHMsl COOCTBEHHOTO IJIaHa,
HOBBIX IPUMEPOB, 0€3 IPUMEHEHHUS 3HAHHUI B HOBOU CUTYAIlNH, 6€3 NCIIOJIh30BAHMUS CBSI3€H ¢ paHee H3yUeHHBIM MaTePHaIOM U MaTE€PUAIOM, YCBOCHHBIM
[IPU U3YYEHHUHU Jp. IPEJMETOB: €CIIU YJalUiics JOMyCTHII OJJHY OUIHOKY MU He OoJiee ABYX HEI0UETOB U MOXKET UX UCIPABUTh CAMOCTOSATENBHO HIIU C
HEeOOJIbIION TOMOIIBIO YUUTETIS.

Ouenka «3» CTaBUTHCA, €CIIU YYalMiCs TPaBUIBHO MOHUMAET (PU3UUECKYIO CYITHOCTh PACCMAaTPUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCS OT/ICNIbHBIEC TIPOOEITBI B YCBOSHUH BOIIPOCOB Kypca (PH3HKH, He MPETSTCTBYIONINE JaTbHEHIIIEMY YCBOSHHIO BOIIPOCOB IIPOTPAMMHOTO MaTepHaa:
yMeeT NPUMEHATH MOJTy4YeHHbIE 3HAHUSI TP PELLICHUH MPOCTHIX 33/1a4 C UCIIOJIb30BaHUEM IOTOBBIX (POPMYII, HO 3aTpyJHSETCS IPU PELICHUH 33/1a4,
TpeOyromux nmpeodpa3oBaHmsi HEKOTOPHIX (PopMyI1, AOMYCTHI HE O0Jiee OAHOM rpy0oit OMMOKH U IBYX HEIO0UETOB, HE OoJiee OTHON TPyOOH U OTHOM
Herpy0Ooi ommoku, He 6osee 2-3 HerpyObIX OIMOOK, OJHON HErpyOoil OIMOKHN U TPEX HEAOUYETOB; TOMYCTUI 4-5 HETOUETOB.




OneHKa «2» CTaBHUTCS, €CIIM yUYaIIUiics He OBIIAJIe]l OCHOBHBIMY 3HAHUSIMU M YMEHHUSIMH B COOTBETCTBUU C TPEOOBAHUSMHU MTPOTPAMMBI M TOITYCTHII
0oJIblIIE OMIMOOK U HEIOUYETOB UeM HEOOXOIUMO IS OLIEHKH «3).
OneHKa KOHTPOJLHLIX Pa0doT

Ounenka «5» craBuTcs 3a paboTy, BBITOJHEHHYIO IMOJHOCTBIO 0€3 OMIMOOK U HEJOYETOB.

Ouenka «4» cTaBUTCS 32 pabOTy BBIIOJHEHHYIO TOJHOCTHIO, HO TIPU HaJM4YMU B HEeW He OoJiee 0oJIHOM rpy0oi u ogHON HerpyOoil OlMOKK U OJTHOTO
Henouera, He Oosiee TPEX HETOUETOB.

Ouenka «3» CTaBUTCA, €CIM YUYEHUK IPAaBWIBLHO BBHINOJIHWI He MeHee 2/3 Bcell pabOThl WM JOMYCTHJ He Oojee OJHOM Trpy0oil omMOKH H.ABYX
HeouéToB, HE Oosee OnHOW TpyOOi OmMOKM M OJHON HerpyOol ommOku, He Ooyiee Tpex HErpyOBIX OIMOOK, OJHOM HErpyOood OIMOKM U Tpex
HEJIOYETOB, NpU Hanuuuu 4 - 5 HEJOUYETOB.

OneHka «2» CTaBUTCS, €CIIM YHCIIO OIIMOOK M HEJIOUETOB MPEBBICHIIO HOPMY JIJIsl OLICHKH 3 WJIM TIPABHIILHO BBIITOJIHEHO MeHee 2/3 Bcell paOoThI.

Ouenka J1200paTOPHBIX PadoT

OneHka «5» cTaBUTCS, €CIIM YYaIIUKCS BBIMOJIHSAET paboTy B MOJHOM 00beME C COONMIOACHHEM HEOOXOAMMOM MOCIIeIOBATEILHOCTH MIPOBEICHUS OIIBITOB
U U3MEPEHMH; CaMOCTOSTENbHO U PAlMOHAIBHO MOHTHPYET HE0OXoauMoe O0OOpYAOBAaHME; BCE OMNbITHI IPOBOAMT B YCIOBUSX M PEXKHUMAX,
00eCreurBaIIUX TMOTYYeHHE MPAaBHIBHBIX PE3YyJIbTaTOB M BBIBOJAOB; COONOMAeT TpeOOBaHUS MpaBui OE30MaCHOCTH TPYyJa; B OTYETE MPABUIBHO U
aKKypaTHO BBIINIOJIHACT BCC 3aIlMCH, T8,6JII/IIII>I, pI/ICYHKI/I, qepTemH, Fpa(i)I/IKI/I, BBIYUCIICHUS, HpaBI/IJH)HO BBIITIOJIHACT aHAJIN3 HOFpCHIHOCTGﬁ.

Ouenka «4» CTaBUTCS, €CJIM BBIIOJHEHBI TPEOOBAaHUS K OLIEHKE «5» , HO OBLIO JIOMYIIEHO JBa - TPU HeJouYeTa, He Oojee OAHON HerpyOoil ommoOKu u
OJIHOTO HeJouETa.

Ounenka «3» cTaBUTCS, eclid paboTa BBHIOJHEHA HE TOJHOCTHIO, HO OOBEM BBHIMOJHEHHOW YacTH TAaKOB, IO3BOJIAET MOJIYYUTHh MPAaBHIIbHBIE
pe3ym,TaT},1 " BBIBO/JBI: €CJIN B X0O/I€ HpOBG)ICHI/Iﬂ OIlbITa U I/ISMGPGHI/Iﬁ 6BIJ'[I/I I[OHYHIGHI)I 0HII/I6KI/I.

Ounenka «2» CTaBUTCS, eclii paboTa BBIMONHEHA HE TOJHOCTBI0O M 00BEM BBHIMOJIHEHHON YacTH paOOTHI HE MO3BOJISIET CAENaTh MPABHIBHBIX
BBIBOIOB: €CJIN OIIBITHI, I/ISMCpCHI/IH, BBIYUCIICHUS, Ha6J'IIOI[€HI/I$[ HpOI/ISBOJII/IJ'II/ICI) HCHpaBI/IJ'II)HO.

Bo ecex cnyuasx oyenka cnusicaemces, eciu yueHuK He coon00an mpebosanus npasuil 0e30nacHocmuy mpyod.

Ilepeuens oumuook:
I'pyovle owtuodKu

1. Hesnanwue ompeseneHnii OCHOBHBIX MOHATHH, 3aKOHOB, MIPABHII, TIOJOKEHUH Teopun, GopMyIl, OOIIETIPUHSATHIX CUMBOJIOB, 0003HAUCHUS
(hUBUYECKUX BEIUYHH, SUHUILY H3MEPEHUSI.

2. HeymeHnue BBIIENATH B OTBETE IJIABHOE.

3. Heymenue nmpuMeHSATH 3HAHUS JIUTSA PEIICHUS 33729 U O0BSICHCHHS (PH3UYECKHUX SBJICHHI; HEIIPABUIBHO CPOPMYITUPOBAHHBIC BOIIPOCHI, 3aJTAHUS WITH
HEBEpHbBIE OOBSICHEHHSI X0/1a UX PEIICHUS, HE3HAHUE MPUEMOB PEIICHUS 3a/1a4, aHAJIOTHYHBIX PaHee PEIICHHBIX B KIIAcCe; OMIMOKH, MTOKA3hIBAIOIITHE
HETMPaBUJILHOE TOHMMAaHHUE YCIIOBUS 3a/1a4U WM HEMPABHUIHHOE UCTOJIKOBAHUE PEIICHMSI.
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Heymenue 9ntath U CTpOUTH rpadUKy ¥ MPUHITUITHAILHBIE CXEMBI

Heymenune noarotoButs K paboTe yCTaHOBKY WM JabopaTopHOE 000pyI0BaHKE, TPOBECTHU OIBIT, HEOOXOIUMBbIE PacueThl UJIN UCIIOIb30BATh
II0JIy4YE€HHbIE JaHHBIE AJIs1 BHIBOJIOB.

HebpexHoe oTHOmIeHHE K 1a00opaTopHOMY 000pPYAOBAaHUIO U U3MEPUTENILHBIM IPUOOPaM.

Heymenue onpenenuTs noka3zaHusi K3MEPUTEIHLHOTO MpHbopa.
Hapymenne tpeboBanuii mpaBmi 6€30MaCHOTO TPYAA IPU BHIMOJHEHHH SKCIIEPUMEHTA.

Hezpyovie outuoku

1. Herounoctu popmMynupoBOK, OIpeIeICHNI, 3aKOHOB, TEOPUH, BEI3BAHHBIX HETIOJIHOTOM OTBETa OCHOBHBIX ITPU3HAKOB ONPEAEISIEMOTr0 MOHSATHS.
OmunOKy, BEI3BAaHHBIE HECOOIIOICHIEM YCIOBUN TIPOBEICHHS OTIBITA UM U3MEPEHUH.
2. OwmuOKY B yCIOBHBIX 0003HAYEHUSX HA MPUHLUITUAIBHBIX CXeMaX, HETOYHOCTH YepTexkel, rpaikoB, CXEM.
3. Ipomyck mim HETOYHOE HANIMCAHNE HANMEHOBAHUM €AMHUIL] (PU3NIECKUX BEITMYHH.
4. HepanuoHalbHBIN BEIOOP X0/1a PELICHUS.
Heoouemui
1. HepanuoHaibHbIE 3aMTUCH MTPH BBIYMCIICHUX, HEPALIMOHAIIBHBIE TPHEMbI BEIYMCIICHUH, TpeoOpa3oBaHuil U pelIeHNs 3a/ad.
2. Apudmernyeckue omrOKH B BBIYUCICHUSIX, €CIIH 3TH OLIHOKH rpy00 HE MCKAXKaIOT PEaIbHOCTh IMOIYYEHHOTO pe3yibTara.
3. OTtaenbHBIE OTPEITHOCTH B (HOPMYITHPOBKE BOIIPOCA UITH OTBETA.
4. HeOpexHoe BBINIOIHEHUE 3aMCEH, YepTEXEH, CXeM, TpapHKOB.
5. Opdorpaduueckue u MyHKTyallUOHHBIE OITNOKH

9.Yuedno — memoouueckuii KOMRieKm

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

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

3. IlpumepHsble TporpaMMsl 1o yueOHbIM npenmeTtaM. Ousnka. 7 — 9 knaccsl: mpoekT. — M.: IIpocemienue, 2011

4. BonkoB B.A. YHuBepcanpHble TOypoUHbIe pa3paboTku o ¢pusuke: § kiacc. — 3 —€ U3 .. nepepadort. u non. — M.: BAKO, 2012

5. A.E.Mapon, E.A. Mapon KoHTponbHble U camocTosITeNIbHbIE paboThl Mo gu3uke 8§ kinacc: k yueOHuKy A.B. Ilepsimkuna. dusnka. 8kmace. — M.:
WznarensctBo «poda» 2014.

6. H.K.Xannanos, T.A. XannanoBa «®Puzuka» Tectol k yaueOHuky A.B.Ilepsimkuna «®Pusnka. 8 kimace», M. «Jlpoday» , 2011

Cooeporcanue mamepuana KOMNIEKMAa NOIHOCMbIO coomeemcmeyem [IpumepHoll npocpamme no Qusuxke 0CHO8HO20 00uje20 0OpPa306aHuUs,

0053amenbHOMY MUHUMYMY cooepxcanus. Komnniexm pexomenoosan Munucmepcmeom oopazosanus P

Konmponvro — usmepumenvuvie mamepuaivl, HANPAGIeHHble HA U3VYEHUES VDOBHSL:




e 3HaHUI OCHOB (U3UKH (MOHOJIOTUYECKUIN OTBET, SKCIPECC — OMPOC, GPOHTANBHBIN OMPOC, TECTOBBIA ONPOC, HAMCAHUE U 3aIIUTa COOOIIECHUS 110
3aJJaHHOU TeMe, 00bICHEHUE IKCIIEPUMEHTA)

® NPHOOPETEHHBIX HABBIKOB CaMOCTOSTCIIBHON W MPAKTHYCCKOHN JCSITEIbHOCTH yYaluxcs (B X0/ BBIMOJIHCHHS JIAOOPATOPHBIX pabOT M PeIIeHUs
3a/1a4)

® pa3BUTBHIX CBOMCTB JIMYHOCTH: TBOPYECKHX CIIOCOOHOCTEH, HMHTEpeca K U3YYECHHUIO (U3HKH, CaMOCTOSTEIbHOCTH, KOMMYHHUKATHBHOCTH,
KPUTHUYHOCTH, PEIICKCHUH.

Hcnonv3yemble mexnuueckue cpedcmea
e [lepcoHanbHBIN KOMIIBIOTED
e  MynbTUMEIUHHBINA IPOEKTOP

Hcnonvizyemvle mexnonozuu: 310pOBbeCOCPEKEHUS, MPOOIEMHOr0 OOyUeHHMsI, IEAAroruka COTPYJHHYECTBA, PA3BUTHS UCCIIEAOBATEILCKUX HABBIKOB,
Qg epeHIMPOBaHHOTO TIOX0/1a B 00YYEHUH Pa3BUTHUS TBOPUECKUX CIIOCOOHOCTEH

ObpaszogamenbHbie QUCKU

Y4eOHbIe 1EMOHCTPALUH [0 BCEMY KypCy (DH3UKH OCHOBHOM MIKOJIBI ¢ OApoOHBIME KoMMeHTapusiMu. DVD muck.6 UML] Apcenan o6pa3osanust, 2012
Ilpesenmayuy, CO3NaHHBIC YIUTEIEM M IETHMH B TIpOIIecCe 00pa30BaTEIBHOTO MPOIIecca M0 KKI0H H3ydaeMoi TemMe

Komnnexm gpuzuuecxkoeo I'MA o6opyoosanus onsa npogedeHus 1ab60pamopHuix pabom
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Paznen 1 TEIIJIOBBIE SAIBJIEHUS (24 yacoB)
OcHoBHBIE BU/IBI IEITEILHOCTH yueHUKa: HaOmo1aTh n3MeHeHe BHYTPEHHEH SHEPTUH Teja MPH TeIuionepeaade U padoTe BHENTHUX CHJl. MccnenoBaTh siBICHUE TEIUIOOOMEHA MPU
CMEIIIMBAaHUU XOJIOJHOM U TOPSYCH BOJBI. BRIUUCIIATE KOIMYECTBO TEIUIOTHI U YCIBHYIO TSIUIOEMKOCTh BEIISCTBA MPH TeIuionepeaaye. 3MepsaTh yAeIbHYIO TeIIIOEMKOCTh

BemiecTBa. M3MepsTh TEIUIOTY IIaBiIeHHs Jbja. MccnenoBaTs TerioBble cBOCTBa mapadunaa. HabmronaTe n3MeHeHe BHYTPEHHEH SHEPTHH BOABI B PE3YJIbTATEe HCIAPEHUSI.
BeramcnsaTs KOTMYECTBO TEIUIOTHI B MPOIIECccaxX TEIUIONepeaady MPH IIABICHAN U KPUCTAILTH3AINH, UCTIAPEHIH U KOHICHCAINH. BEMUCIATE yIeapHYIO TEIUIOTY IUIABJICHHUS U

Hap006pa3OBaHI/I}I BCIICCTBA. I/I3Mep$[TI> BJI&JKHOCTbD Bo3yXa 0 Touke pockl. OOCyKaaTh SKOJIOTHUECKUE OCIECTBIS IPHMEHEHHS IBUTaTeIed BHYTPEHHETO CTOPAHMs, TEIUIOBBIX M T'HIPOAJIEKTP OCTAHIIMH
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TenonpoBogHOCTb — OIMH U3 BHI0B 3HaATh: MoHsTHE | JIuuHOCTHBIC: Uccnenyior | dpoHTATBH Buoeo: g E
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KouuecTBO TEMI0ThI N Heo0XoauMoe I

IUIABJICHUSA TE€JAa U BbBIACIAIOIICECCH NPU

€ro KDHUCTAJJIHU3ANNHUK

YaeibHasi TeNJI0Ta NJ1aBJIeHUs, ee
(usnyeckuii CMbICT U eAMHULA.
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MOJIeKYJISIPHOM CTPOEHHH BellecTBa.
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BBIIC/ISIOIIECTOCH IIPH €ro
KpUCTALJIU3ALUA
mamemamurka
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Pemenue 3agau
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InaBiieHre ¥ KPUCTAIITA3ALHS,
KpaTKOBPEMEHHAsI CAMOCTOSITEIIbHAS
pabota
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BBIIEISIOIIETOCS pu
KpUCTaJUTU3aIUU , 00BACHATH
MPOIIECCHI TIJIaBJICHUS U OTBEPICBAHUS
TeJa Ha OCHOBE  MOJIEKYJISIPHO-

KHHECTHYCCKUX HpeILCTaBHeHI/II‘/’I

JIMYHOCTHBIE:
VICNBHYIO — TEIUIOTY  TUTABJICHUS
mpia.  COCTaBISIOT — alrOpUTM
pelieHus 3aiad Ha IUIaBICHUE U
KPUCTAJUTU3ALUIO TEJl
Ilo3znaBaTejibHbIE: Beipaxator
CTPYKTYPY 3a1a4un pasHBIMH
cpenctBamu. CTpOST JIOTHYECKUE
LIENU  pacCyXJeHui. BpimonHsoT
onepanun co 3HAKaMH it
CHMBOJIaMHU

PeryasituBnbie: CTaBAT y4eOHYIO
3aJa4yy Ha OCHOBE COOTHECEHHS
TOTO, YTO YK€ U3BECTHO M YCBOCHO,
M TOTO, YTO €Ille HEU3BECTHO
KoMmyHukaTuBHbIe: AJIEKBaTHO
HCIIOJIb3YIOT pEUeBhIe CPENICTBA
JUTSL TUCKYCCUH U apTyMEHTaluU
CBOCH MTO3UIIAA

H3mepsror

Pab6oTa ¢
Ta0IMIaMH
)
CIIPaBOYHBI
M
MaTepuaso
M

2.10

1.2

3Hanueso — npedmemmoiii
onvim, NPeoMemHas.
KoMnemenyus,
no3HaBaAMeNbHAs U
pedrexcusHas
OesmenbHOCMb

Pemrenue
3a1ad4,
CaMOCTOSATE
JIbHAs
paborta

1.2

[Tosmopdusm. ( co3panue

MpPE3eHTALINH )




cenbeKoe X03AUCMB0

KoMMyHHKaTHBHBIE: Y CTaHABINBAIOT
paboune OTHOIIEHHUS, ydaTCst

3G GEKTUBHO COTPYAHUYATH U
C1oco06CTBOBATh MPOAYKTUBHOM
KooTepanun
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B3aHMOJIEHCTBUE CO CBEPCTHUKAMU U
yUHTENeM
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cpasuuBath KIIJ[ paznudnHbIXx MammH
1 MEXaHU3MOB

SHAaHUSAMH MEXKTY YICHAMU I'PYIIIbI

Pemenne 3a1a4 Ha pacyer 3HaTb: OCHOBHBIC IIOHATHS IO | JHanueso —  npeoemnsiii onvim, | TectoBas
o ., npeomemuas, KomMnemenyus, y4eonas u pabora
yﬂeﬂbHOH TCITIOTBI HSquHHOH TEME NO3HABAMENbHASL 0CSIMENbHOCTb
napoo6pasoBaHI/1ﬂ, KOJIM4ECTBa YMerh: HaxXoIHuThb B Ta6J’II/IHe JIn4HOCTHBIE: BBIUNCIAIOT yIenbHYIO
TEIUIOTHl OTIAHHOTO TEIIOM ( HEeOOXOAMMBIC JaHHBIC, pACCUUTHIBATH | "MIOTY TIIaBICHH n
napooOpa3oBaHusa BELLIECTBA.
HOHy‘IeHHOFO) IIpyU KOHACHCAau, KOJIMYECTBO  TCIUIOTBHI, TIOJYYCHHOC | Cocrapmsror YpaBHEHHs  TEIIOBOTO
- OTIpeJICIICHUE BIAXKHOCTH BO3AyXa | WIM OTIHAHHOE TEJIOM, VACIHbHYIO | Oananca ¢ yueroM  IpoLeccos
= TEIIOTY napooOpa3zoBanus, | ATPERAL flaBCHI "
= apooOpa3oBaHus
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crmoco®d  IEHCTBHS € OTAOHOM.
OcCo3HalOT  KauecTBO U yPOBEHb
YCBOEHUsI
KommyHnukaTuBusble: PazBuBaior
YMEHUE UHTETPUPOBATHLCS B IPYIITY
CBEPCTHUKOB U CTPOUTH IPOAYKTHUBHOC
B3aP[MOI[eI\;[CTBI/Ie CO CBEPCTHUKAMHU U
yuuTeneMm
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Pemenue 3agay. IloaroroBka Kk KOHTPOJIbLHOM padoTe.

Pemenne 3a7a4 mo TeMaM «
M3meHeHue arperaTHbx
COCTOSIHUH BEIIECTBA» U «
TennoBble ABUraTEIN

mamemamuxa

3HaTh: OCHOBHBIE  MOHATHSI U
(hopMyIIBI 110 TAHHOU TeME

YMmerh: NPUMCHATH TOJYUCHHBIC 3HAHUA
IIpU PELICHUN 3a1a4

JIu4HOCTHBIE: OmnuceBaoT
MIPEBPAILEHUs] JHEPIUM B  TEMJIOBBIX
JBUTaTeJIsX. Brruucisior

MEXaHHUYECKYI paboTy, 3aTpayeHHYIO
sHepruto tormBa u KIIJ temsoBoro
nBurareis. O0CY)KIal0T SKOJIOTHUECKUe
TOCJIC/ICTBHSL TIPUMEHEHUS JBUTaTENei
BHYTPEHHETO CTOpaHMs, TEIUIOBBIX U

THIPOAJIEKTPOCTAHIIHIA; MyTH
TIOBBILIEHUS s dexTuBHOCTH u
9KOJIOTHYECKOH 6e30macHOCTH

TEIUIOBBIX MalllMH
Io3naBatensHble: OpUCHTUPYIOTCS U
BOCIHPHHHUMAIOT TEKCTHI
XYJI0’)KECTBEHHOT0, HAY4YHOTO,
IIyOMUIUCTHYECKOT0 U O(QHIHMAIBHO-
nenoBoro  ctwied.  CTPyKTypHpPYIOT
3HAHUSL. BoccranaBnusaor
MIPEIMETHYIO CUTYallHIo, ONMCAHHYIO B
3ajade, IMyTeM IepedOopMyIMpOBaHHUS,
YIPOIIEHHOTO IIepeckaza TeKCTa, C
BEIJICJICHHEM TOJIBKO ~ CYIECTBEHHOI
nHdopMann

PerynsituBHbIe: Cnuyalor  cBOM
croco0  JEHWCTBHS € OTaJlOHOM.
OCoO3Ha[IOT Ka4ecTBO M YPOBEHb
ycBoeHHs. OLEHUBAIOT JIOCTUTHYTBIN
pe3yibTaT

KommyHukatuBHbie: [Inanupyror
o0mmue crnocoOsl padboTsl. Onpenensor
LeTH U QYHKIUY YIaCTHUKOB, CIIOCOOBI
B3aNMOAEHCTBUSL. YMEIOT (WK
Pa3BUBAIOT CIIOCOOHOCTB) OpaTh Ha
ce0st THUIUATHBY. AZIGKBaTHO
HCIIONB3YIOT PeYeBBIe CPEACTBA ISt
JUCKYCCHU U apT'yMEHTaIluH CBOei
no3unuy. MHTepecyoTes Ty:KumM
MHEHHEM H BBICKa3bIBAIOT CBOE

Pemenne
3amay

W 3MENKHU HaJl

MCCIICAOBAHUE U 00BICHEHHE BpallleHUs U YCKOPEHUS BpallCHU A 6yMa)KHO

OOBSCHEHNE TAHHOTO SBJICHUA.

BKJIIOUEHHOM 3JI. JTaMITOM.




JIMYHOCTHBIE: Beraucnsror

Pemenne 3a4a4 I10 TEMaM « 3HaTB: OCHOBHBIC IIOHATHA u dusznyecku
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OcHoBHbBIE BHBI 1€ATCIbHOCTH YYCHUKA: Ha6J'IIO,I[aTB SIBJICHUS SJICKTpU3AalU TCJI IIPU COITPUKOCHOBCHUU. OOBACHATE SABICHUS QJICKTpU3alru TCJI U B3aHMO,I[CI7[CTBPISI
QJICKTPUYCCKUX 3apAa0B. HCCJ’IC}IOB&TB HeﬁCTBHH QJICKTPUYCCKOI'O ITOJIA Ha TCJIa U3 IIPOBOAHUKOB U JUBJICKTPUKOB. CO6I/IpaTI> W UCIIBITBIBATD JJICKTPUYCCKYIO LCIIb. M3roToBisTh 1

Paznen 2 DJIEKTPUYECKHUE SABJIEHUA ( 25 yacoB)

HCIBITHIBATH TATbBAHMYSCKHI JICMEHT. I/I3Mep$ITL CUJIly TOKa B BHGKTpH‘IeCKOﬁ OCIu. I/I3Mep51TB HaIlpsKECHUEC Ha YUaCTKE LCIIHN. I/ISMepHTB QJICKTPUUYCCKOEC COIMMPOTUBJICHUC.
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Ka4yecTBO U YPOBEHb YCBOCHHUS
KommyHukaTuBHble: Berynaror B
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Pemenue 3aga4 Ha 3akoH Oma 11 yJyacTKa uernu,

mocJIeA0BATC/IbHOC U MAPAJLJICJIBbHOC COCAUNHCHHUE

IPOBOAHUKOB

CoenuHeHNE TIPOBOTHUKOB.
3axon OMa 1715 y4acTKa LemnH.

Mmamemamuxa 06, buonorma

3narb: BriBox ¢opmyn coennHeHUi
IIPOBOJIHUKOB, CMEIIaHHBIE
JNIEKTPUYECKHE LIETH

Ymerb: paccuuTBIBATH CHIy TOKA,
HaIIpSOKEHUE, CONPOTUBIIEHUE IIPU
MapaJuIeIbHOM W TIOCIEA0BATEIBHOM
COEIMHEHNUH IIPOBOJTHUKOB,
IIPUMEHSATH 3HAHMS K PELICHUIO 33]1a4.

JInyHocTHbIe: COCTaBISIOT CXEMBI H
PacCUHTHIBAIOT LeMH c
MOCJICIOBATENBHBIM U MAapaJUIIbHBIM
COeTMHEHHEM 3JIEMEHTOB.
JIeMOHCTPUPYIOT yMEHHE BBIYUCITH
CHITY TOKa, HanpsDKEHHE u
COIPOTHUBIICHUE Ha OTACIBHBIX
y4acTKax LMy ¢ MOCIEA0BATEIbHBIM 1
napasiebHbIM COeIMHCHHEM
MIPOBOAHUKOB

ITo3naBaTeabHBIE: Brigensior
0000IIeHHbIH CMBICT U (QOpPMaTbHYIO
CTPYKTYpY 33Ja4u. BeIIenstoT 00beKThI
M TIPOLIECCHI C TOYKH 3PEHUS LIEJIOr0 U
qacTei. Bribupator Haubosiee
3¢ QeKTUBHBIC  CIIOCOOBI  PEIICHHUS
3amad. OCO3HaHHO M TIPOH3BOJBHO
CTPOSIT ~ pEeYEBBIC BBICKA3BIBAHHS B
MUCBMEHHOH hopme

PerynsituBHble: BHOCAT KOPPEKTHUBBI
U JOMONHEHHs B CIOCOO  CBOHMX
nevictBuil.  OCO3HAIOT  Ka4yecTBO W
YpPOBEHb YCBOCHUSL. OueHuBaoT
JOCTHTHYTBIN Pe3yJbTaT
KommynukaTususlie: PaGoraror B
IpyIIle, yCTaHABINBAIOT paboune
OTHOLIEHHS, yIaTcsi 3P (HEeKTHBHO
COTPYIHHUYATH U CIOCOOCTBOBATH
MPOAYKTHUBHOM KOOTIEPALIUH.
OnuChIBAIOT CO/IEpKAHIE
COBEpIIaeMbIX JEHCTBUI

dusnuecku
M JTUKTaHT
No 4,
pelieHue
3aj1a4 Ha
CMEIIIaHHOS
COCTUHCHH
e
MPOBOTHUK
OB

3.7

BiustHue Oy KIAI0IIEro TOKa Ha KOPPO3HIO MeTalIa
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Pabdora m MOIIHOCTDL
3JCKTPUYECKOI'0 TOKA

Padora 31eKTpHYecKoro Toka.
®dopmyna st pacuera pabOTHI TOKA.
Enuanet paboTs! Toka. MOMHOCTH

3JIEKTPHYECKOro Toka. Popmyna s

pacdera MOUIHOCTH JIEKTPUIECKOTO
ToKa. EquHMIEI MOIHOCTH. AHAIH3
Tabnuupl 9 yueOHuKa, mpudop st

OIPEACICHN MOIIHOCTH TOKA. Pemrenue

3aaa4d

mamemamurxa

3HaTh: CMBICT  BEIMYMHBI  pabora
ANEKTPHYECKOTO TOKA U CMBICT BETHIMHEI
MOIITHOCTH IEKTPHUYECKOTO TOKa

YMerb:  paccuuThIBaTh  paboTy U
MOIITHOCTh AIEKTPHYECKOTO TOKa,
BEIpAXaTh EAWHUILY MOIIHOCTH Yepes3
€JIMHUIIBI HATIPSKESHUSI U CHJIBI TOKA

JlnyHocTHbIe: 3mepsitor paboty
MOIIHOCTb ~ JJIEeKTPUYECKOr0  TOKa.
OOBSACHSIIOT YCTPOWCTBO ¥ IPHHIAI
JOeHCTBHSA BAaTTMETPOB M CUETYHKOB
9NIEKTPOIHEPTUU

Ilo3HaBaTeJbHBIC: OcCymecTBISIOT
MOMCK U BBbIJENEHHE HE0O0XOTUMOIt
HHpOPMALIUH. Beinensror
KOJIMIECTBEHHEIE XapaKTePHCTUKH
00BEKTOB, 3a/laHHbIe CJIOBaMHL.
AHaIM3UPYIOT 00BEKT, BBIJIETISISt
CYIIECTBEHHBIE M  HECYIIECTBEHHBIC
MIPU3HAKH

PerynsiTuBHBIE: CaMoCTOSITETIbHO
(opMyIHpYIOT HO3HABATEIBHYIO LENb U
CTPOSIT ISUCTBHS B COOTBETCTBHUH C Hel
KomMmyHuKaTHBHBIE: YMEIOT (MK
Pa3BUBAIOT CIIOCOOHOCTB) € MTOMOIIBIO
BOIIPOCOB JI0OBIBATH HEIOCTAIOLIYIO
uHpopmanuro. OOMEHHBAIOTCS
3HAHUSIMH MEXKTy WICHAMH TPYIIIBL TS
MPUHATAS 3P (HEKTHBHBIX COBMECTHBIX
pemeHunit

CaMocTosT
eJabHast
pabora Ha
pacuer
nerneun

3.8

1.2

Buoeo:
H3MepeHne
MOIIHOCTH
JIAMIIOYKH

ccnenoBanue paboThl cep/iiia YeI0BeKa
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JladopaTtopHasi padoTa Ne 8
«/3mMepeHne MOIITHOCTH U PadOTHI TOKA B

JIEKTPUYECCKOU JIaMIie»

Jlaboparopnas pabora
«M3MepeHne MOIIHOCTH U
paboTHI TOKA B DJICKTPHUICCKOM
JIaMTIC»

mamemamuxa

3HaTh: Kak HCIOJIL30BATh
(u3nyeckue mpUOOPHI JJIST U3MEPEHHUS
MOIIIHOCTH paboThI TOKa B
3JIEKTPUUECKOH JTamIie

YMeTh: BeIpakaTh padoTy TOKa

B BT 4, kBT 4, u3MepATh MOLIHOCTb U
paboTy TOKa B JIaMIie, HCIONb3yA
aMIIepMeETD, BOJIETMETP, JacHI,
paboTaTh B rpyIme

JlnyHocTHbIe: I3Mmepstor paboty
MOIHOCTb ~ JJIEKTPUYECKOr0  TOKa.
OOBSACHSAIOT YCTPOWCTBO ¥ MPUHLUI
JeHCTBHSA BAaTTMETPOB M CUCTYHKOB
9JIEKTPOIHEPTUU

Io3naBaTenbHBIC: OcyImecTBISIIOT
MONCK U BEIJENCHHE HEe0O0XOTUMOit
uHdopManuy. Beigenstor
KOJIMYECTBEHHbIE XapaKTEepHCTUKH
00BEKTOB, 3a7aHHbIC CJIOBaMH.
AHaIU3UPYIOT 00BEKT, BBIJIEIISS
CYIECTBEHHBIE M  HECYIECTBEHHBIE
MIPU3HAKH

PerynsiTuBHbBIE: CaMOoCTOSITeTIEHO
(OopMyYIIHPYIOT 03HABATENbHYIO LISIb 1
CTPOSIT ISUCTBHS B COOTBETCTBUH C HEH
KoMmyHukaTuBHBIE: YMEIOT (MK
Pa3BUBAIOT CIIOCOOHOCTB) € IIOMOLIBIO
BOIIPOCOB JOOBIBATH HEJOCTAIOLIYIO
nadopmanmo. OGMEHUBAIOTCS
3HAHUSMH MKy WICHAMH IPYIIIbI AL
TIPUHATAS 9P (PEKTHBHBIX COBMECTHBIX
peneHui

OdopmieH
ne paboThl,
BBIBOJI

3.8
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I13yueHne npuHIHIIA PaOOThI JIEKTPHUUECKON 3aXKHUTATKN
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HarpeBalme IPOBOITHUKOB

JIECKTPUYECCKHM TOKOM.

3axon xoyasn - Jlenua

dopMyiia uis pacyeTa
KOJIMYECTBA TEILIOTHI,
BBIJIETISTIOIIETOCS B TPOBOIHUKE
MIPU IPOTEKAHUH 110 HEMY
AIEKTPUIECKOTO TOKA. 3aKOH
xoyns — Jlenua. Pemenue

3a7ga4u
O3HAKOMUTH YYaIIHXCS C 3aKOHOM
Jxoyns — Jlenua, nokasarb
YHUBEPCAJIbHOCTh 3aKOHA COXPAaHEHUS U
MIPEBPALICHUs SHEPTUI
mamemamuxka

3HaTh: (bopMynUpoBKY
Hxoynsd - Jlenua

YMeTb:  OOBSICHATH  HarpeBaHUe
IMPOBOJHHUKOB C TOKOM C IIO3ULINN
MOJICKYJIIPHOTO CTPOCHHS BEIIECCTBA,
pPacCUUTHIBATh KOJMYECTBO TEILIOTHI,
BBIJIETISIEMOE TIPOBOJIHUKOM C TOKOM
no 3akony Jxoyns — Jlenua

3aKOHa

OOBSCHSIOT  sIBJICHUE
HarpeBaHus MIPOBOJTHUKOB
JJIEKTPUYECKUM TOKOM Ha OCHOBE
3HAHUU O CTPOCHUU BEILIECTBA
Tlo3HaBaTesbHBbIe: BpIOUparoT BHI
rpa¢uyecKol  MOJENH,  aJEeKBATHOM
BBIZICJICHHBIM CMBICJIOBBIM CTUHHIIAM.
CTposT JIOTHYECKHE LeTTH PacCy KICHUH
PerynsituBHbIe: CaMOoCTOsTEeTbHO
(hOpMyYJIHMPYIOT TTO3HABATEIBHYIO LIENb 1
CTPOSIT IEUCTBHS B COOTBETCTBHUH C HEH
KommyHuKaTHBHBIE: YMEIOT (MK
Pa3BUBAIOT CIIOCOOHOCTB) OpaTh Ha
ce0sl THUIUATHBY B OpraHU3aIlH
COBMECTHOTO JIEUCTBUS

JInYHOCTHBIE:

Pemenne
3aj1a4 Ha
HarpeBaHu
e
MPOBOJAHUK
OB
3IEKTpHUUEeC
KHM TOKOM

3.9

13 14

Munu —noknansl: Ceeua SI61049K0Ba,
imamna HakanuBaHus A.H. Jlogeiruna,

ltamIia DaucoHa




CUTyallUH Pa3IMYHBIMU CPENCTBAM
PerynsaTusnbie: Oco3HaIOT Ka4ecTBO H
YPOBEHb YCBOEHHUS
KommynnkaTuBHbie: OOMEHUBAIOTCS
3HAaHMUSAMH MEXKTY YJICHAMHU TPYIITBI JTs
TpHHATHS 3QPEKTHBHBIX COBMECTHBIX
pemennii. Pa3BuBaOT CIOCOOHOCTH €
MTOMOII[BIO BOIIPOCOB TOOKIBATE
nHPOPMAIHIO, IEMOHCTPHPYIOT
CIOCOOHOCTB K SMITATHH, CTPEMIICHHIE
YCTaHABIMBATh OTHONICHHUS
B3aMOIIOHUMAHUS

3HaTh: MIPAMEPHI MPaKTHYECKOTO | JInuHocTHBIC: Msmepsior 1 | DpoHTAIbH
g Paznmuanbie BUABI JTamil, HCIIONB30BAHMS  TEIUIOBOro  jeifcTys | CPABHMBAIOT culy Toka B uenu, pabory | o ompoc
U MOIIHOCTh 3JIEKTPUYECKOr0 TOKA B
E E HCIIOJIB3YEMBIC B OCBCUICHUH. SJICKTPUICCKOTO TOKA JaMIie HaKaJUBaHUS u B
g a E yCTpof/'ICTBO JIaMIIbI YMerh: pas3jimvyaTrb 1o NPUHIOHUITY | sneprocOeperaromieit J1aMIIe.
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= o OOOOIICHHBIN CMBICII H OpMaJIbHYIO
% = = | DIEeHuCTBHE TOKA. SHeKTpI/I‘ICCKI/IC OCBCIICHHA, TIpEAOXpAHHUTCIH B CTPYKTYpy 3a/1a4H. Beioupator,
22 g COBPEMEHHBIX IIpHOOpax CONOCTaBIAIOT M OOOCHOBBIBAIOT
X S« £+ | HarpeBaTelbHbIC npUuOOPEL.
OS85 I Mamemamuxa, mexnuxa CI0co6bI pewenys 3a7am. ~
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Koutpoabnasi padora Ne 4

«PaboTa 1 MOIIHOCTL
JIEKTPHYECKOT0 TOKA»

KoHTponbHas paboTa 1o TeMam:
Pa6ota u MomHoCTh
ANEKTPUIECKOTO TOKa», «3aKOH
Jbxoyns — Jlenuay, 3akoH Oma u
T.II.

mamemamuxa

3HaThL:  OCHOBHBIE  IIOHSATHSI |
(dhopMynbl
YMeTh: TPUMCHATH  3HAHHUA K

PEIICHUIO 3a1a4

JIn4HOCTHBIE: JleMoHCTpUpYyIOT
yYMEHHE pellaTh 3aJayd I0 TeMe
"DeKTpu4ecKue siBJIeHUs"
Ilo3naBaTejbHBIC: Bri6uparor
Haubosee  IpdeKTUBHBIE  CHOCOOBI
pewenuss  3amad.  OCO3HaHHO U
IIPOU3BOJILHO CTpOAT pedeBbie
BBICKa3bIBaHHs B MUCbMEHHON (opme
PerynsituBHbIe: Brigensror u
OCO3HAIOT TO, YTO yXK€ YCBOSHO H UYTO
ellle IOJUIEKUT YCBOEHHIO, OCO3HAIOT
Ka4ecTBO U YPOBEHb YCBOCHHUS
KommynukaTupubie: OMUCHBAIOT
COJep;KaHUe COBEPIIAEMBIX AEHCTBUI €
LeJIbI0 OPHEHTHPOBKHU ITPEIMETHO-
MIPaKTUYECKOI WM MHOH e TeIbHOCTH

KumMr
KonTponsn
as pabora
Ne 4 ctp.
63-70 (5
BapHaHTOB)

3.1 39

Omnpenenute paboTy, KOTOPYIO COBEPILIAET MIEKTPUUIECKHUN TOK B

1 neHb, HE/IeITI0, MECSILL, TOJIBb3YSICh MTOKa3aHUIMU

Balllell KBapTHpeE 3a

Bripaszute sty sHepruio B Mk

CUCTYUKA DJICKTPUUYCCKOU DHCPTHUH.

KP

HeﬁCTBHC QJICKTPUYCCKOI'O TOKA B MIPAMOM NPOBOAHUKE HA MAarHUTHYIO CTPCIIKY. O6Hapy>KI/IBaTB ,I[eﬁCTBPIe MAarHuTHOrO OJIAI Ha IPOBOAHUK C TOKOM. O6Hapy>KI/IBaTB MAaramTHOC

Paznen 3 DJIEKTPOMATIHUTHBIE SABJIEHUS ( 6 yacoB)
OcHOBHBIE BUBI 1€SITE€ILHOCTH YUeHHKA. DKCIIEPUMEHTATHLHO U3y4YaTh SBJICHUS MAarHUTHOTO B3aUMOJICHCTBYSI Tell. M3ydaTh siBIeHNs HaMarHUIMBaHUS BellecTBa. MccnenopaTh

BSaHMOHeﬁCTBHe TOKOB. I/IsyanL IIPUHIAIL ,I[eﬁCTBHH QJICKTPOABUT'ATCIIA

1/50

MarsuTHoe moJjie Toka

MarsuTHoe nmoJie.
YcTaHOBIEHUE CBI3U MEXKITY
3IEKTPUUYECKUM TOKOM U
MArHuTHBIM ITIOJICM. OHLIT
Opcrena. MarHuTHoOe noJie
NPSAAMOro Toka. MarHuTHbIE

JJUHUH MATrHUTHOI'O ITOJIA
CchopMupoBaTh y yJamyuxcs: HayIHbIE
MPE/CTABICHHUS O MATHUTHOM I10JIE U
YCTaHOBHT CBSI3b MEX/Y JICKTPHUESCKUM
TOKOM ¥ MarHUTHBIM MOJIEM

ucmopust

3HaTBh: CMBICII TIOHATUS MarHUTHOTO
moyis ¥ TOHMMAaTh , YTO Takoe
MarHMTHblE  JIMHUM W KaKUMH
0CcOOEHHOCTSAMH OHH 00J1aJaf0T
Ymerb: BbIABIATE CBS3b  MEXKIY
JJIEKTPUYECKMM TOKOM W MarHUTHBIM
1oJieM, OOBSICHATH CBA3b HAIIPABICHUS
MarHUTHBIX JIMHAH MarHATHOTO TOJIS
TOKa C HampaBJIEHHWEM TOKa B
[IPOBOJHUKE, TPUBOJIUTH IPHUMEPHI
MarHUTHBIX SBJICHUN

JInunoctHble: Vccaenyior neiictBue
3JIEKTPUUYECKOTO TOKAa HAa MAarHUTHYIO
CTpEIIKy
Ilo3naBaTenbHbIE:
¢dopmynmupytor  npobmemy.  CtposiT
JIOTUYECKHE  IEMH  PacCYXIEHUH.
YcTaHaBauBaOT MIPUYUHHO-
CIIE/ICTBEHHBIE CBSI3U

PerynsiTuBHbIe: CaMoCTOATENBHO
(hOpMyYIHPYIOT TTO3HABATEIBHYIO LIENb U
CTPOSAT JIEUCTBUS B COOTBETCTBUU C HEH
KommyHukaTuBHbIe: Vcnions3yoT
aJICKBaTHBIC SI3BIKOBBIC CPEACTBA IS
OTOOPaXKEHNUsI CBOMX YYBCTB, MBICIIEH U
o0y IeHHI

Brigensior Hu

Pa6ora nan
oIInOKaMu
KOHTPOJIbH
bIX
3aJaHui

3.10

1.4

Buoeo:
- OTIBIT
Opcrena

BnysiHue MAarHUTHOM aKTHBAIlMK Ha

ICBOMCTBA BOJBI




Mamemamuxka, acmporomus,
eeonoaus, eeozpadus

B3POCTIBIMH

2 | MarnuTHoe€ moJie KaTylIKH C 3HaTh: YCTPOWCTBO W TIpUMEHCHHE | JImuHocTHbie: Habmonaior marnutHoe | QhopmIteH Buoeo:
= C 6 JICUCTBUE KaTylKu c TOKOM. 6 - )
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goi 235 MATHHTHOTIO JAeiiCTBHS YMeTh: Ha3BIBAThL CIIOCOOBI YCHUJICHMSL | MCHBITBHIBAIOT €ro ACHCTBHS, HCCIenAYIoT | BBIBOJT TBIHIE E i §
o i =

£S5 C | KaTyIIKH ¢ TOKOM. MarHUTHOTO JCUCTBUSL KATYIIKHA ¢ | S4BMCHMOCTL CBOMCTB SJICKTpOMATHNTA KATyIIeK ¢ s &E

oY = OT CWJIbl TOKA U HAJIMYHKA CEPACHHUKA O 0 o

S 2 J1eKTPOMATHUTBI M UX TOKOM, NPUBOAUTH TIPUMEPHI | [TosnapaTeanubie: BEITONHSIOT o | ToxoM E* § g

o1 - —
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g = 9 VYumero 3ame e =
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E g o mamemamuxa PerynsiTuBHbBIE: CaMOoCTOSITeTIEHO : EE >
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s 5= CTPOST AEHCTBHSA B COOTBETCTBHH C HEH = [é:? é
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= g 9 HEKTUBHO COTPYAHHIATD H & E %
e CI0COOCTBOBATE NPOIYKTHBHOI g S 2
Il KOOII€palnun »5:2 g %
IlocTosIHHBIC MATHUTBI. 3HaTh: O PONM MArHUTHOTO MOJsl B | JIMunocTHble:  Msyuaior  ssienns | QpoHTANIBH &
B3aumoseiicTBHe MATHUTOB. HAMATHIAHBAHHA BEICCTBA. i &
A BO3HMKHOBCHUH M PA3BUTHH JKU3HU HA | [aguonaior crpykrypy marmmrsoro | PIA OTIPOC > o
. Semie nons IIOCTOSIHHBIX MarHuTOB. 2 2

- = O3HAKOMHTS YHAUWIXCA CO CROHCTBAMM | w/\tory:  OGRACHATS BO3HMKHOBGHHE | QOMAPYAHBAOT  Marmumioe  mose > g
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MOCTOSIHHOM MAarHuTe




JIPNe 10 « Usyuenne r1ext

IToBTOpEHME TEMBI
JJIEKTPOMArHUTHBIE SIBIICHUS.

mamemamurka

KoMmmyHukaTuBHbBIC: YuaTcs
apryMEHTHPOBATH CBOIO TOUKY 3PEHHMS,
CHOPUTH U OTCTAUBATh CBOIO TO3ULIUIO
HEBPAXKIECOHBIM IS ONIIIOHEHTOB
o0pazom

[lonsipHbIe CUSTHUS ( IPE3CHTALLMS)

£ o JleificTBHE MATHUTHOIO 0JIs HAa | 3HATBH: KaK ONMCHIBATH M OOBICHATH | JIHUHOCTHDIE: Obnapyxusaior | PenreHne
E g v ﬂeﬁCTBHe MarHuTHOIo 10JI1 Ha
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TecroBasipa® | 3HATB: OCHOBHBIC TIOHSATHS © | JIWiHocTHbIC: Hevonctpupyior | KM T by
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Pasznen 4 CBETOBBIE SAABJIEHUS ( 8 yacoB)
OcHoBHbBIE BU/IbI 1€SITEJILHOCTH YYeHHKA. JKCIICPUMEHTAIILHO U3YYaTh SBICHUE OTPaXXEHHUs CBeTa. McclienoBarh CBOWCTBA N300pakeHus! B 3epkae. M3Mepsars pokycHoe
paccrosinue cobuparomieli 1uH3EL. [lomydaTs n300pakeHne ¢ TOMOIIBI0 coOuparomei JIMH3bl. HaOmonaTh siBIIeHHe TMCTIEPCHH CBETa

Hcrounuk cBeta. EcTecTBeHHbBIE U
HCKYCCTBEHHBIE HCTOYHHKH TOKA.
ToueuHbIH HCTOYHUK CBETA U CBETOBOI
Jayd. [IpsmonuHeiiHoe pacpocTpaHeHue
cBeTa. 3aKOH MPSMOJIMHEHHOTO
pactpoctpaneHus cBera. OOpa3oBaHHE TEHH
n noryreHd. CoJIHeYHOoe U JTyHHOe
3aTMeHMe. SIBJeHus , Ha0I0daeMble IPU
NaJCHHUH JIy4a Ha TPaHUILy ABYX CPel
OrtpaxeHnne cBeTa. 3aKOH OTPaKeHUs
cgeTta. O0OpaTHMOCTL CBETOBBIX Jy4eil.

Hcmopuﬂ mamemamurka

HUcrounukm cBeTa. PacnpOCTpaHe}me cBeTa.
OTpamelme cBeTa. 3aKOHBI OTpaKeHUs CBeTa

3HaTh: CMbBICT  HOHSATHA  CBET,
ONTUYECKHE SIBIICHUS,
reoMeTpuyeckas  ONTHKA,  3aKOHa
NPSMOJMHEWHOIO  paclpOCTPaHEHUs
CBETa, CMBICI 3aKOHAa OTPaKCHMs
CBETa

YMeTh: HaOMOIaTh MPSIMOJIMHEHHOE
pacrpocTpaHeHUE CBeTa OOBICHITH
oOpa3oBaHME€ TEHH W TOJYTEHH,
MTPOBO/IUTH HCCIIENOBATENILCKUI
JKCIIEPUMEHT M0 TIOJYYEeHUI0 TeHU WU
MOJIyTeHH, HaOJII0JIaTh  OTPAKCHUE
cBeTa

JIMYHOCTHBIE: Ha6monaror "
OOBSICHSIOT ~ 00pa3oBaHME TEHH U
noiyTeHu. M300paxaloT Ha pHUCYHKax
00J1aCTH TEHH ¥ TIOJIyTEeHU
Ilo3naBaTenbHble: BripakatoT cMbICT
CUTYyallMd pPa3IM4YHBIMH  CPEICTBAMHU
(PUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH)
PerynsiTuBHbIe: CaMoCTOATENBHO
(hOpMyYIHPYIOT TTO3HABATEIBHYIO LIENb 1
CTPOSIT IEUCTBHS B COOTBETCTBHH C HE
KommynnkaTusHeie: O0marorcs n
B3aMMO/ICHCTBYIOT C MApTHEPAMH 110
COBMECTHOMH JIeSITENEHOCTH WA OOMEHY
nH(popMaImen

PaGora Haxg
OIlIMOKaMH
KOHTPOJIbH
BIX
3aJlaHuii0e
ceja 1o
BOMpOCaM

3.15 3.16

13 14

Buoeo:
HMCTOYH
HUKH
cBeTa

- 3aKOH
oTpaxe
HHUSA
cBeTa

- BBIICHUTB, UTO 910? (HI/IaHOSI/ITI/IB, Kamepa —

00CKypa, MOHOKYJISIP, yain3M, KBaHT,

pepaKius, TUOITPHUS)




Mamemamuxa, uepuenue

MO3HABATEIBHYIO [€JIb, COXPAHSIOT €e
TIPY BBIIOJIHCHUH YUeOHBIX ISHCTBUH
KoMMyHHKaTHBHBIE:
IIpunepxuBarorcss MOpaIbHO-
STHYECKUX U TICUXOJOTHUECKUX
MPUHIIMIIOB OOIICHUS 1
COTPYIHUYECTBA

IocTpoenne u3o0pakeHust 3Harh: KaK MOCTPOCHUEM JI"‘6'"°°T“"'e: Hecnenyior CBgﬁCTBa dpoHTaTBEH Buodeo:
H300paXCHUA B 3€pKaJic. 0AT o - <
E npeamMerTa B IJIOCKOM 3€pKaJie. OIpPEACIACTCA PACIOJIOXKCHUE U BHU[ u306ga>1<enml noﬁ)yqaeMme R ¢ bIU OIIPOC 6 5 2
) n306pa o
< MHuumoe nzodpaskeHnue. n300paKeHus B MIIOCKOM 3epKalie NOMOIIBIO  TUIOCKHX  3EPKATBHBIX meHy?e s E g,
(=] <
= 3epkajJbHOE M paccesitHHOe YMeTh: IPUMEHSTH 3aKOH OTpakKeHUs ﬁ‘?;g‘::fgwm Vatetor ssiGipa ITOCKO g =
= H Mt T BbIOUPATh =N
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Jlaboparopnas padota «Ilony4ueHue
MU300pakeHUS TIPU TIOMOIIIY JIMH3BD)
DKCIepUMEHTAIBHO HAYYUThCS MOTy4aTh
n300pakeHus, JaBaeMble JINH30M,
ornpeaensiTh GOKYCHOE PacCTOSIHUE U
ONTUYCCKYIO CUITY JIMH3BIL.

mamemamuxka

7/62
JIPNe 11 «IlosryuyeHnune u3oopakeHust
NP MOMOIIH JIMH3bDY

3HaTh: Kak MOIy4YaTh U300pakKeHHUE C
MTOMOIIIBIO JINH3

YmeTh: U3MEPSTh (doxycHOE
paccTossHUE W ONTHYECKYIO CHITY
JUH3BI, aHATH3UPOBATH MOJTYYCHHBIC
MPUP TIOMOIIM JHH3BI W300paKCHUS,
JeNaTh BBIBOJIBI, MIPEICTABIATh
pe3ynbTaT B Bue Tabmui, paboTaTh B
rpymrme

KOOTIepaIiu

JluunoctHble: PaGoraior ¢ "kapToit
3HAHUU": JIONOJIHAIOT, KOPPEKTUPYIOT,
CTPYKTYpUPYIOT. JleMOHCTpUpYyOT
pe3ynbTaThl  HCCIEJOBATENbCKOH U
MPOEKTHOH JeATEeIbHOCTH
Mo3naBartenabHble:  CTPYKTYpUPYIOT
3HaHUS. BBIOMPAIOT, COMOCTABIIIOT U
00OCHOBBIBAIOT ~ CIIOCOOBI  pELICHUs
3ajayn. BblOMparoT OCHOBaHHA |
KpHUTEpUH ULt CpaBHEHHUS H,
KJIaccuuKkaniu 00beKTOB
PerynsituBHble: BHOCAT KOPpPEKTUBBI
U JONONHEHHS B CIIOCOO  CBOHMX
JeUcTBUI

KoMMmyHHUKAaTHBHBIE: YMEIOT
MIPEJICTaBIATh KOHKPETHOE COZICpIKaHHe
1 cOOOIIATH €r0 B MICbMEHHOH 1
ycTHO# (opme, ydaatcs b deKTUBHO
COTPYIHHYATB H COCOOCTBOBATH
MIPOYKTUBHOM

OdopmieH
ne paboThl,
BBIBOJI

3.19

21-26

MCCJICIOBAHUE: B3ATh METPOBYIO ITAJIKY U Ha YJIUIE

M3MEPUTH pasMEp €€ TCHU, 3aTEM OIIPEACIINTH

[peaNbHyIO BBICOTY €PEBLEB, TOMOB, CTOJIOOB,

M3MEPAA UX TCHHU. HOJIy‘IeHHI)Ie JaHHBbIC O(I)OpMI/ITI: B

3ayeTrHas padora «CBeTOBBIE
SIBJICHUSI»

KonTpons u ouenuBanue 3HaHuil, yMeHUN U
HaBBIKOB YUaIIUXCs 110 U3yIeHHON
mporpaMme Kypca ¢usuku 8 xiacca

ABJCHUD

mamemamuxa

8/63
3aveTHas padora «CBeTOBbIE

3HaTh: OCHOBHBIE
H3YYEHHOU TeMe
Ymersn: NPUMEHATL IOIy4YE€HHEIE
3HaHUA [IPU PEIIEHUH 3a1a4

BOIPOCHl IO

JIM4HOCTHBIE: JleMOHCTpUpPYIOT
yMeHHe OOBSICHATH OINTUYECKHUE
SIBJICHUS, CTPOHUTH N300pakeHNs
[IPeIMEeTOB, MOJIydyaeMble IIPU IOMOIIU
JIMH3 U 3€pKaJl, BBIYUCIATH ONTUUECKYIO
cuiy, (JOKyCHOE PacCTOSTHHE JIMH3BI
Io3naBaTesbHBIE: BriOupator
Haubonee  d(QdexTuBHBIE  CIOCOOBI
pemrennst  3amad.  Oco3HAaHHO U
MIPOU3BOJIBHO CTpOAT peueBble
BBICKAa3bIBaHUs B MICbMEHHON (opme
PerynsituBabie: OCo3HAIOT Ka4eCTBO U
YpOBEHb YCBOGHHUSL. OueHuBaoT
JOCTHTHYTBIN pe3yibTaT
KommyHukaTuBHbIe: ONHCBIBAIOT
coziep’KaHue COBEpIIAEMBIX JEHCTBUH,
HCTIONB3YIOT aJeKBATHbIE SI3bIKOBBIC
CpeICTBa I OTOOPaXKEHUS CBOHX
MBICIIEH

KUuMr
Kountponbn
as pabora
Ne 6

3.15-3.20

I3roToBIeHNE MHKPOCKOIIa J'[eBeHryKa

IToBTOpenwue. (S yacoB)
OcHOBHBIE BU/IbI 1eSITeJIbHOCTH YUEHUKA  TIEPEUNCIICHBI B IPEBITYIINX Passenax.




IToBTOpEHME OCHOBHBIX BOIIPOCOB
u ¢hopmyn o Teme: «TemmoBpie
sIBJIEHUS». Pelmenue 3amau

3HaTh: OCHOBHBIC TIOHATHS WU (HOPMYIBI
JUTs peltieHus 3a1ad 1o Teme: «TermnoBble
SIBIICHUSI.

YMeTh: MPUMEHSTH MOJYYCHHBIC 3HAHUS
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JIuyHocTHbIe:  J[eMOHCTPUPYIOT
YMCHHE TIPUMEHATh TEOPETHIECKHE
3HAHWS Ha IIPaKTHKe, pemarh
3aaud Ha TIPUMEHEHHE 3HAHUMH,
MOTYy4YEHHBIX MPH U3YYEHHH Kypca
¢m3ukn 8 ximacc. Paborator ¢
"kapToil 3HaHMHU'", AETANM3HPYA U
YTOYHSSA o01ryro KapTHHY.
Jobasisror CBSI3H MEXIY
pa3nmenaMy, H3ydeHHBIMH B 7-8
KJIaccax

Ilo3naBaTenbHbIC: BriGuparot
Hanbosnee >PQPEeKTUBHBIE CIIOCOOBI
pemennss  3amad. Oco3HaHHO U
MIPOMU3BOJIBHO  CTPOSIT ~ pEdEBbIC
BBICKa3bIBaHUS B  IMCHbMEHHOU
¢dopme. CTPYKTYpUPYIOT 3HaHMS.
VYcraHaBIMBaOT MPUIUHHO-
CJIC/ICTBEHHBIE CBSI3U
PeryasiTuBHble: Oco3HaroT
Ka4eCTBO U YPOBEHb YCBOCHHS.
OreHnBaIOT JOCTUTHYTBII
pe3ynbTaT. BIensior U oco3HaIOT
TO, YTO YK€ YCBOGHO M 4TO €Ie
MIOJVIOKHUT YCBOGHHIO, OCO3HAIOT
Ka4ecTBO ¥ yPOBEHb YCBOCH
KovmmynukatuBHble: OnuchIBalOT
COJIepKaHHE COBEPITAEMbIX
neiictBuid. [IposBisIOT rOTOBHOCTH
aJIeKBaTHO PearupoBaTh Ha HYKJIbI
JpYTUX, OKa3bIBaTh HOMOIIb U
9MOLMOHAIBHYIO MTOIEPIKKY
MapTHepaM

PaGora Haxg
olInOKaMu
KOHTPOJIbH
BIX
3aJIaHAHI
TECTOB

Pemenmne
3aJa4 Ha
COOTBETCTB
He,
penieHne
3aJa4 Ha
MIPUMEHEHU

e popmyn
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3J1€KTp0Mal"HI/ITHI)le H CBETOBBIC|

sABJeHus. Pemenue 3agay.

[ToBTOpEHNE OCHOBHBIX BOIIPOCOB
U GOpMyII IO TeMe:
«ONEeKTPOMAarHUTHEBIE U CBETOBEIE
ABJIeHUs». Perienne 3amayq

mamemamuxa

3HaTh: OCHOBHBIC TIOHATHS WU (HOPMYIBI

JJIA peumeHus 3ama4d 1o TEMC!
«QJIEKTPOMAarHuTHBIC u CBCTOBBIC
SIBJICHUA.»

YMeTh: MPUMEHSTH MOJYYCHHbIE 3HAHUS
IIPU PELICHUN 3a1a4
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o
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JIndHOCTHBIE:
JeMoHCcTpUpyIOT YMEHUE
TIPUMEHSTH TEOPETHUYECCKHUE

3HaHMS Ha NpaKTHKE, pellaTh
3aJa4y Ha IPUMEHEHHE 3HAHU,
MOJYYEHHBIX IPU  H3YyYCHHUHU
Kypca ¢m3uku 8  Kmacc.
PabGoraror ¢ "kaprol 3HaHME",
JETaTU3UPYs u YTOYHSS
obmyro kaptuay. Jl00aBISIOT
CBSI3M  MEXZAY  pasleriaMy,
H3YyYeHHBIMH B 7-8 Kitaccax

[o3naBarenbubie: BriOupator
Hamnbonee 3¢ deKTUBHBIE
CHocOOBl  pelIeHUs  3ajau.
OCo3HaHHO ¥  TPOU3BOJIBHO
CTPOAT pEUYCBLIC BbICKA3bIBAHUA

B MUCBMEHHOMN tdhopme.
CTpyKTypHpYIOT 3HAHUSL.
VYcranaBnuBaoT [IPUYUHHO-
CIJICICTBEHHBIE CBSI3U

PerynsitTuBHbIe: Oco3HaroT
Ka4eCTBO M YPOBEHb yCBOCHMUSL.
O1LleHUBaIOT JIOCTUTHYThIN

pe3ynbTar. Brigensttor "
OCO3HAIOT TO, YTO YK€ YCBOCHO
u 4YTO elie MOJIICIKUT
YCBOEGHHIO, OCO3HAIOT KAa4€CTBO
Y YPOBEHb YCBOCH
KoMMyHUKATUBHBIE:
OnuUCHIBAIOT CO/IEPKAHKE
COBEpLIAEMbIX JIEHCTBUI.
[IposBASIOT TOTOBHOCTH
aJIeKBaTHO pearnupoBaTh Ha
HY>X]JIbl JPYTHX, OKa3bIBATh
MIOMOIB U SMOLHOHAIbHYIO
MOAJIEPKKY NapTHEpam

Pemenmne
3aJa4 Ha
COOTBETCTB
He,
pereHne
3aJa4 Ha
TIpUMEHEHHU

e popmyn

Hrorosas
KOHTPOJIbH
as pabora B
thopme
T'MA

KP

PabGora Han
OIIMOKaMH
KOHTPOJIbH
BIX
3aIaHUI




OBOPYOOBAHMUE, UCNOJIb3YEMOE MNMPU BbINMOJIHEHUAN NABOPATOPHbLIX PABOT MO ®U3UKE
(COIMACHO NHCTPYKTNBHO-METOAOMNYECKOMY NMUCBMY)

Tembl nabopaTtopHbIX paboTt

Heob6xoaMMbI MMHUMYM
(B pacyeTe 1 KOMNMEKT Ha 2 Yen.)

CpaBHeHHE KOJIMUECTBA TEIIOTHI ITPU
CMEIIMBAHUY BOJIbI Pa3HOM TEMIIEPATYPHI.

- Kanmopumerp -1 - Mensypka -1 - Tepmometp —1
- Ctakas ¢ ropstueit Bojoii —1 - CtakaH ¢ X0JIOJHOM Bogoi —1

N3mepenue yaenbHOU TEIMIIOEMKOCTHA TBEPIAOTO

- Meramueckoe Teno Ha HuTH -1 - Kanopumetp -1

Tena. - CTakaH ¢ X0J0/1HO# BojoM -1 - Becsl, pa3znosec -1
- Cocyz ¢ ropsueit Bogou -1 - TepmomerTp -1
N3MepeHne OTHOCUTENBHON BIAKHOCTH - TepmomerTp -1 - Kycouex BatsI -1

BO3/TyXa.

- Crakan ¢ Bogou -1 - [Icuxpomerpuueckas Tadauna -1

COopka 3IeKTPHIECKOM e U U3MEPEHNUE CHIIBI
TOKa B €€ PA3JINYHbIX y4aCTKax.

- Uctounuk nutanus (4,5 B) -1 - Amnepmetp -1 - Kimrou -1
- DnekTpudeckas Jamnouka -1 - CoenuHUTENbHBIE IPOBOaa -1

H3Mepenre HanpsHKeHUsT Ha Pa3InyHbIX

‘Uctounnk nutanus (4,5 B) -1 - Kitou -1- Amnepmetp -1 BonetmeTp -1




Y4aCTKaX dJEKTPUUECKOU LIENH.

- JIBe nmamnouku Ha noacTaBke -1  CoenuHutenbHbIE MPOBOJA -1

PerynupoBaHue CHIIbI TOKA PEOCTATOM.

- Uctounuk nutanus (4,5 B) -1 - Peocrar -1
- Amnepmertp -1 - Kiirou -1 - CoenunuTensHble npoBoja -1

I/ISMepeHI/Ie COIMPOTHUBJICHUA ITPOBOJAHUKA IIPpU
oMoy aMIICpMEeTpa U BOJILTMCTPaA.

Ucrounuk nutanus (4,5 B) -1 - Peocrar -1- Boast™etp -1+ Pesuctop -1
Kiou -1 - Amnepmerp -1 - CoegunutenbHbie mpoBoja -1

I/ISMepeHI/Ie MOITHOCTH U pa60TBI TOKa B
3JICKTpH‘I€CKOI>i JIaMIIC.

- Uctounuk nutanwms (4,5 B) -1 - Peoctar -1 - Kimrou -1
Awmnepmerp — 1 - BoasT™meTp -1- CoenuHuTenbHbie TpoBoja -1
- DIIeKTpHUYeCcKasi JJaMIla Ha MoJIcTaBke -1

COopka >IeKTpOMAarHuTa U UCTIBITAHUE €T
JICHCTBUA.

- Uctounuk nutanus (4,5 B) -1- Peoctat -1+ Kirou -1
- CoeMHUTENBHBIE TPOBOJA -1- MarnuTHas crpenka -1
- Jleranu st cOOpKM yieKTpomMarauTa -1

N3yuenue pabOThl 3JIEKTPUUECKOTO ABUTATENS
ITIOCTOSIHHOTO TOKA.

- Mopensb anexktpoasuratens -1- Peoctart -1- Kirou -1
- Uctounuk nutanus (4,5 B) -1- CoenqunutenbHbie mpoBoja -1

N3yuenne m3zo0pakeHus, 1aBaeMOro JUH30M.

- CoOupatomas aun3a -1+ Dxpad -1+ Kiroyg -1
- JJammouka Ha noacraske -1 JIuneiika -1
‘Ucrounuk nuranus (4,5 B) -1- CoenunurenbHbie npoBoja -1




