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1. ITosicHHTeJIbLHAN 3alMCKA

Cmamvc 00KymMeHma

Pabouas mporpamMmma coctaBieHa B cooTBeTCTBUH C TpeboBaHusmu GI'OC OO0, ocHOBHOI 00pa30BaTeILHOM IPOTPaMMEBI IITKOJIBI, Ha OCHOBE aBTOPCKOM padouecit
nporpaMmsl o gusuke. 7 — 9 knaccel k muaun YMK A.B.Il€peimkuna, E. M. I'yrauk. Mocksa. Ipoda.2019 r. OHa mo3BossieT copMUpoBaTh y yUaluxcsi OCHOBHOM
IIKOJIbI JOCTATOYHO MIMPOKOE NpeACTaBIeHHE O (PU3NIECKON KapTHHE MUpA.

Pabouas npozpamma evinonnsem 08e 0CHOBHbIE @VHKMMM.‘

HNudopmaunonno-meroqnyeckas GyHKUHUsA 03BOJCT IOJNYINUTh IPEACTABICHHE O LEISIX, CONCPIKaHUH, OOIIel cTpaTeruy 00y4eHus, BOCITUTAHUS U Pa3BUTHUS yYaIlUXCsl CPEeIIC TBAMH
y4e0HOTO0 mpenMeTa GU3nKa

OpraHu3anoHHO-IIAHAPYIOIIAS (PYHKIUSA TIPEIyCMaTPUBACT BBIJICICHUE 3TANlOB 00YUYCHHUS, CTPYKTYPUPOBAHKE YICOHOTO MaTepraia, Olpee/ICHUE ero KOJTUICCTBCHHBIX U
KaueCTBEHHBIX XapaKTEPUCTUK HA KaXJIOM U3 3TANOB, B TOM YHCIIE TS COJAEPKATEILHOTO HAMOJIHEHUS MTPOMEXKYTOUHOM aTTeCTAIlMH YUalTUXCS.

B ochose nocmpoenus npoepammol edxcam NPpUHIMIIBI: €IMHCTBA, IPEEMCTBCHHOCTH, BADUATUBHOCTH, BHIACJICHUSA MOHSITHITHOTO AAPA, 1€ATEJIbHOI0 MoaAxoAa, NIPpOCKTUPOBAHUSA

H CUCTCMHOCTH.

Cmpykmypa 0oKymenma

Pabouast nporpamMmMa BKJIIOYAET JECATh pPa3/ieioB:

[NosicCHUTENBbHYIO 3aMTUCKY

OO61as XapaKkTeprCTHKA y4eOHOro npeaMera

I'paduk peanmzanuu pabodei mporpamMmsl 1o ¢usuke 8 xiacc

OCHOBHOE COJIep)KaHUE IPOrPAMMBI

Y4eOHbIe KOMIIETSHLIMH H CIIOCOOBI AEATEIbHOCTH

TpeboBaHust K ypOBHIO MOATOTOBKHU BBITYCKHHKA 8 Kitacca

Pe3ynbraThl 0cBOGHUS Kypca (JITUHOCTHBIE, METONIPEIMETHBIE, TIPEIMETHBIC)
Cuctema oLeHKH

© oo NOo AW RE

. Y4eOGHO — METOINYECKUHA KOMITIEKT
10. KanenmapHO — TeMaTH4eCKOE IJIAHUPOBAHHME .



2.00wan xapakmepucmuka y4eoHo20 npeomema

dm3nKa Kak Hayka o0 Hambosee OOINX 3aKOHAX IPUPOJBI, BEICTYIIAs B Ka4eCTBE YISOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ B CHCTEMY 3HAHHUI 00 OKpYXKaromeM

mupe. OHa pacKphIBaeT POJIb HAYKH B IKOHOMUYIECKOM H KYJIBTYPHOM Pa3BUTHH OOIIECTBa, CIOCOOCTBYET (POPMUPOBAHHIO COBPEMEHHOTO HAYYHOTO MHPOBO33PCHHUSI.

I'ymanuTapHOE 3Ha4eHHE (PU3UKU KaK COCTABHOM gacTh 00mIero o0pa3oBaHMs COCTOHUT B TOM, YTO OHA BOOPY)KaeT IIKOJFHIKA HAYIHBIM METOJOM ITO3HAHMUS, TIO3BOJITIONINM ITOJTy4aTh
O0OBCKTHBHBIC 3HAHUS 00 OKPYIKAIOIIEM MHUpE.

3Hanue HU3MICCKUX 3aKOHOB HEOOXOAUMO JJIs U3YyUCHUS XUMUH, Orosioruy, husndeckoii reorpadun, TexHoioruu, ObXK.

Ilpu cocraBieHUM MaHHOW paboYel MPOrpaMMBbI  YYTEHBI PEKOMEHIAaNud MUHHCTEpCTBA 00pa3oBaHMs 00 YCHWICHHUHM MPAKTUYECKON, IKCICPUMCHTANBLHOW HANpPaBICHHOCTH
npernoaBanus (U3UKA U BKIIFOYCHA BHCYPOUHAs ICATCILHOCTb.

®du3rKka B OCHOBHOH IIKOJIC W3ydacTcs HAa YPOBHE PACCMOTPCHUS SIBICHHIA MPUPOJBI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (D)U3UKU M MPUMCHCHHEM STHX 3aKOHOB B TCXHHUKE H
MOBCEIHEBHOM JKU3HU.

H3yuenue pusuxu 6 0cHo8HO WIKOIE HANPABIEHO HA OOCHUIICeHUE CedVIOuUX TeJIeil:

- pa3BHUTHE MHTEPECOB U CIIOCOOHOCTEH yJanuxcst Ha OCHOBE Iepeaady UM 3HaAHWH 1 OIBITA TI03HABATENBHON M TBOPYECKON NEATEIbHOCTH;
- NOHMMAaHHE YYaIlUMHUCS CMBICJIa OCHOBHBIX HAYYHBIX NOHATHI U 3aKOHOB (PM3MKHU, B3aUMOCBSI3H MEKAY HUMH;
- (hopMHpOBaHHUE y y4YaLIUXCsl MPEICTABICHUH 0 (U3MUECKOIT KapTHHE MHpA.

Hocmuodicenue ymux yeeil 0oecneuusaemcs peuteHuem Ciedyiouux 3aaau:

- 3HAKOMCTBO YYaIIUXCS C MeMoO0OM HAYUHO20 NO3HAHUA T MEMOOAMU UCCAe008aHuss OOBEKTOB U SBICHUH IPUPOIB;

- IpUOOpeTeHNE YJIaINMHUCS 3HAHUH 0 MEXaHUUECKHX, TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SBJICHUH, PU3NIECKUX BEIMUNHAX, XapaKTEPHU3YIOIINX ATH SIBJICHNUS;

- (opMHpOBaHUE y y4alIUXCS yMeHuu Habaiooams TPUPOJHBIC SIBICHUS U BbINOIHAMb ONbIMbI, Ta00PaTOPHBIE PAOOTHI U IKCHEPUMEHMANbHbIE UCCIe008aHUSA C NCTIONb30BAHUEM
N3MEPHUTENBHBIX IPHOOPOB, UWUPOKO NPUMEHAEMBIX 8 NPAKMULECKOU ICUSHUL;

- OBJAJCHUE YYAIIUMHUCA TAKUMH OOWEHAYYHbIMU NOMAMUAMU, KAK TPUPOJHOE SBICHHUE, IMAUPUUECKU YCMAHOGIEHHbIN (dakm, npodiema, meopemuueckutl 6bl800, pe3yibmam
9KCNEPUMEHMANbHOU NPOBEPKU,

- MIOHMMAaHUE YYaAIUMHUCS OTJIMYMI HAy4YHBIX JAHHBIX OT HENPOBEPEHHON MH(GOPMAIMH, LIEGHHOCTH HAYKHU YOOBIEMEOpeHus OblMoGblX , NPOU3BOOHbIX U KYJIbMYPHbIX ROMpeOHOCmel
uenosexd.

VYueOHas mporpamma 8 kilacca paccunTana Ha 68 4acos, 1o 2 yaca B HEJleIIO.



3. Ipaguk peanuzayuu padouei npozpammyl no gusuke 8 knacca

Haumenos B Tom yncre Ha
o m
Ne a HUe 5 S|«
o
I. | pa3sfenoBH | R £ | & = JIabopaTopHBbIE pabOTHI Kontponsabie paboTh
>
TeM
3 3
T Jlaboparopras pabora Ne 1 «CpaBHEHHE KOJIMYECTB TEIUIOTHI IPU CMELIMBAHHH BObBI BxonHoti Tect
€ILIOBBIE N
1 IBIICHIS 23 | 17 | pa3HOH TeMnepaTypbl» KonrponbHas padora o teme Ne 1 «TermsioBble SBICHUS
JlaboparopHras pabora Ne 2 « M3mepeHue yaeabHOH TeINI0EMKOCTH TBEPAOTO Tela» KonTposnbHas pabora Ne 2 «ArperaTHble COCTOSIHHSI BELIECTBA»
JlabopaTopuas pabota Ne 3 «M3MepeHue BIa)KHOCTH BO3yXa MCUXPOMETPOM» 3a4éT mo Teme «TeruIoBbIe SIBICHIUS
5 2
KonrponbHas padora Ne 2 «Qnekrpudeckue 3apsipl 1
JlabopaTopnas pabota Ne 4 «/3MepeHue CUIIbI TOKA B €€ Pa3IMYHBIX y4acTKax» .
SIEKTPUUYECKUH TOK»
JlabopaTopnast pabota Ne 5 « M3mepeHre HANPsHKSHUS HA PA3TUYHBIX YIaCTKAX ST KonTtponbHas pabora Ne3 « 3aKOHBI 3JICKTPHUECKOTO TOKAY»
DnexkTpuue
2 CcKue 29 | 22 | JlaboparopHas paGora Ne6 « PerynmpoBaHue CHIIBI TOKa PEOCTaTOMY ,
SIBJICHUS JlabopaTopnas pabota Ne 7 « M3mMepeHue COPOTHBIICHHS ITPOBOTHIKA ITPH TOMOIIH
amIiepMeTpa 1 BOJIbTMETpa.
JlabopaTopnas padota Ne 8§ «3MepeHne MOITHOCTH U PabOTHI TOKA B 3JICKTPUICCKOM
JIaMIIe»
1 1
DneKTpoM
3 | arawriee 6 4 KonrponbHas padora mo Teme Ne 1 ««DeKTpOMarHuTHbBIE
SBICHIS JlabopaTopnas padota Ne 9 «COopKa 31eKTpOMarHuTa U UCIBITAHUE €r0 TCHCTBHS» SIBIICHUSDY
4 CBeToBbIE 8 6 1 1
SIBJICHUS JlabopaTopnas padota Ne 10 «IlomyueHre n300pa>keHHS TPH TOMOIITH JIH3BD Konrponbhas padora Ne 1 «CBeTOBBIE SIBICHUS»
IToBTOpEH .
5 p 2 1 1 UTOTOBHII TECT
ue
HUroro 684a | 50 10 8




4.0cnoenoe cooepicanue npozpammol

TenJioBble SIBJEHHS.

TemnoBoe paBHOBecue. Temmepatypa. BuyTpennss sueprus. Pabota u teruonepenada. Bun teronepenaun. KomuuectBo TernoTel. Mcnapenue u konaeHcarwms. Kunenue.
BnaxHocTs Bo3ayxa. [InaBnenue u kpuctamusanus. 3aKOH COXpaHEHHs SHEPTUU B TEILIOBBIX MPOIIECCaXx.
IIpeobpa3oBanue sHeprun B TeIoBBIX MaruHaX. KI1J] TemnoBoit MalmHbl. DKOJIOTHYECKUE TPOOIEMBI TEIUIO3HEPTECTHKH.
emoncmpayuu

- TPUHIMI ACUCTBUS TCPMOMETPA
- TEIUIONPOBOTHOCTH Pa3IMYHBIX MaTEPHAJIOB
- KOHBEKIIUS B KUIKOCTSAX U rasax.
- Teruronepeaaya myTeM H3IydeHIs
- SBJICHUE WCTIAPEHU
- MOCTOSIHCTBO TEMITEPATyPBI KUTICHHS YKUIKOCTH TIPH IMOCTOSIHHOM JaBICHUH
- MOHIKEHHUE TeMIIepaTyphl KUIEHUS KUAKOCTH TPU TOHIKEHUH JTaBICHUS
- HaOJI0/IeHre KOHICHCAIIMU TTapOB BOJIbI HAa CTAaKaHE CO JIbJIOM

IKxcnepumenmaol
- HCCleI0BaHUE U3MEHEHHSI CO BPEMEHEM TEeMIIEPaTyphbl OCTHIBAHUS BOBI
- W3y4YCHHE SABJICHUS TEIUIOOOMEHA IIPU CMEIIIMBAHUY XOJIOHOM U TOPSYCH BOIBI
- W3MEpeHHUE BIAKHOCTH BO3ITyXa

Bueypounas oeamenvnocmo
- O0BSICHHTB, YTO TaKOe HH(PAKpaCHOE M3ITyUeHIE, IK30TePMUICCKHIA TIpoIIecc, CyOmmmMartus, aMopQHbIi, uzorpomnus, [lepmeryym - Mmoome?
- HcclIeqOBaHUE M3MEHEHHS TEMITePaTyphl BOJIBI , €CIH B HEW PacTBOPUTH COJIb

- HCCIIEIOBAaHNE TEIIONPOBOIHOCTH AJIFOMUHHEBON )KEJIC3HOHN 1 JIATYHHOW KacTPIOIH OJMHAKOBBIX Pa3MEpOB C OJJMHAKOBBIM KOJIMYECTBOM BOJIbI HA OIMHAKOBOM OTHE 33 OTHO BpEMSI.
BrIICHUTE Kakas KacTproJis o0nagaeTr OoJbIIel TemIONpOBOJHOCTBIO.

- HCCIIeIOBaHNE U OOBSCHEHNE BPAIICHUS M YCKOPEHUS BpaIlleHus] OyMa)xXHOH 3MEeHWKH HaJl BKIIOUEHHOH 371. JaMIioi. OObSICHEHHE JaHHOTO SBICHUS.

- HCCJIeIOBAHUE JIBYX KYCOUYKOB JibjJIa 00€PHYTHIX B OEIIyI0 U YePHYIO TKAaHb O] JeCTBHUEM BKIIFOUEHHOH 371, TaMIIOYKH.

- IOCTPOEHHE KJIACCU(HUKAIMOHHOM CXEMBI, BBIACISAS OCHOBAHHUEM JIEJICHUsI CIOCOObI N3MEHEHHsI BHYTPEHHEH dHeprun ( Mex. paboTa, XMM. peakllMK, B3aUMOJIEHCTBHIE BEIECTBA C
QJICKTPOMArHUTHBIM II0JIEM , TCILIONICPEaada, TEIIJIONPOBOJIHOCTh, KOHBEKINA, U3JTYYCHUEC.

- UCCJIEZI0BATh TEPMOC U CAENATh YEPTEXK, IIOKa3bIBAIONIMH €0 YCTPOHCTBO. HamuTh B TEpMOC ropsiaeii BObI M HAMTH €€ TeMIIEpaTypy . ONPeeIUTh KaKoe KOJIMYECTBO TETUIOTHI TepseT
TepMoc B yac. [IoBTOPHUTH TO e C X0JIOHOI BOJION M ONPEAEINTh KaKOe KOJIMYECTBO TEIUIOTH TEPMOC IpruodpeTtaet B yac. CpaBHHUTH U II0YEMY TEPMOC COXPAHSIET BEIIECTBO XOJIOIHBIM
Jydllle , 4eM TeTlIbIM?

- c/IeNIaTh HarJISAHBIN IPHOOD 10 OOHAPYKEHNIO KOHBEKIIMOHHBIX TIOTOKOB XKHAKOCTH

- 9KCTIEPUMEHTAJILHBIM ITyTEM IPOBEPUTH Kakast BoJa ObICTpee 3aMep3HeT, Topsiuast i xosnonHas? [loctponTs rpaduk 3aBHCHMOCTH TEMIIEpaTyphl OT BpEMEHH, H3MEpss Yepes
OIWHAKOBBIC MMPOMEKYTKH BpEMCHU TEMIICPATYPY BOABI, ITIOKA HAa ITOBEPXHOCTHU O,ZIHOI\/’I N3 HUX HC ITOSABUTCA JICH.

- U3TOTOBJICHNE NapaMHOBOM UTPYILIKH, C HCIIOJIb30BAHUEM CBEYH U IUTACTHIIMHA.



3JleKTpI/l‘-leCKI/Ie ABJICHHSA.

OnexTpuszanus Tes. DIeKTpudeckuil 3apsi. [IBa Buga 371EKTPUUECKUX 3apsI0B. 3aKOH COXPAHEHUS YJEKTPHUECKOr0 3apsiia. DIEKTPUIECKOe Hoe.
[NocTostHHBIN 31eKTpHUecKuil TOK. CHia Toka. DIEKTPUIECKOE CONPOTHBICHUE. DIIEKTPHUECKOe HanpspkeHue. [IpoBOAHUKH, TUAIEKTPUKN U O YIIPOBOAHUKH. 3akoH OMa JuIs y4acTKa
ANeKTpryYecKoi menu. Pabota u MOITHOCTP AJIeKTprdecKoro Toka. 3akoH J[xoyins — Jlenna. [Ipasmina 6e3omacHOCTH pu paboTe ¢ HCTOYHUKAMH JICKTPUIECKOTO TOKA.

gemoncmgayuu

- JJICKTpU3anus T

- JBa poJia 3JICKTPUYCCKUX 3apsa10B

- YCTpOﬁCTBO U ACUCTBUE DJICKTPOCKOIIa

- 3aKOH COXPaHCHUS DJICKTPUYCCKUX 3apsa10B
- IDPOBOAHUKHU U U30JIATOPLI

- HICTOYHHKH ITOCTOSIHHOI'O TOKa

- U3MCPCHUC CUJIbI TOKA aMIICPMETPOM

- U3MCPCHUC HAIIPAIKCHHUSA BOJIBTMCTPOM

- PpCOCTAT U Mara3mH COHpOTI/IBJ'IeHI/Iﬁ

- CBOMCTBa MOJYIIPOBOAHHUKOB

Jxcnepumennivl
- OOBACHUTH , UTO 3TO? ( HYKJIOH, aKKyMYJISATODP, AUIIEKTPHK, MOTEHIUAJ, MaHTaHUH.

- HCCJeOBaHNe 3aBUCUMOCTH CHJIbI TOKA B IPOBOJHUKE OT HAMIPSKESHHS
- M3YyYeHHE MOCIE0BaTEeIHLHOTO COeIUHEHUS IPOBOTHUKOB

- HM3YyYeHHE MapajyieIbHOTO COSAMHEHUS MTPOBOTHUKOB

- PETyJIMPOBAaHUE CHUIIBI TOKA PEOCTATOM

- WU3MEpPEHUE ANEKTPHUECKOTO COMPOTHBICHHS IPOBOTHUKA

- U3MEpPEHHUE MOITHOCTH AMEKTPHUECKOTO TOKA

Bueypounas deamensnocmp
- W3TOTOBJICHHE TpocTeifmero ekrpockona ( ByTsuika ¢ mpoOkoit , rBo3ap mmHOH 10 — 15 cM, ToHKas Oymara. B mpoOky BOUTE TBO3Ib TaK, 9TOOBI OH TOPYANT U3 Hee Ha 2 — 3 cM.

[nsinka reo3zas OyAeT «maprukom» 3jaekTpockona. [1oocky ToHKOH OyMaru HakoJIOTh Ha 3a0CTPEHHbIH KOHYHMK T'BO3/Is, 3TO JIEIIECTKH 3JIEKTPOCKOIIA.

- mmepenue KIIJl kunsTuibHuKa

- I3TOTOBJIEHUE U3 KapTOQETUHBI N S0JI0Ka UCTOYHUKA TOKA ( B3SITh JII000€ 3TO BEIIECTBO U BOTKHYThH B HETO MEIHYIO M IIMHKOBYIO TUIACTUHKY. [10/ICOEINHUTD K 3TUM TUTACTUHKAM
1,5 B nammouky.

- HAWTH J0Ma IPUOOPHI , B KOTOPBIX MOXHO HAOII0aTh TETNIOBOE. XUMHUECKOE U AJICKTPOMArHUTHOE JeMCTBHE 1. Toka. OnucaTh ux.
- HW3roTtoBieHwue 37MeKTpoMarauTa ( HAMOTATh Ha TBO3]Ib HEMHOTO IIPOBOJIOKH U TIOAKIIIOYHUTE 3TY IPOBOJIOKY K OaTtaperke, MPOBEPUTH ACHCTBUE HA MEIKUX JKEJIC3HBIX MPEIMETaX)

- CPaBHUTH aMIIEPMETP M BOJLTMETP, UCTIONB3Ys 3HAHHS, TIOTyUYCHHbBIC U3 YUeOHNKA U HHCTPYKIUH K prbopam, padboTy 0pOpPMHUTH B BHJIEC TAOIUIIL.

- paboTa ¢ HHCTPYKIHEH K ceTeBOMY (DHUIBTPY, 3aIONHsSA TAaOIHITy TTO BOIIPOCAM.

- 3aIOJHHUTH TaOJIHIy MO0 HHCTPYKIHUSAM JTOMAITHHX JIEKTPOIPHOOPOB.



MarHuTHble sIBJICHMSI.

ITocTosiHHBIE MarHuTHL. B3anMonelicTBrEe MarHUTOB. MarHUTHOE MOJI€ MIOCTOSHHOTO TOKa. JleficTBre MarHUTHOTO TOJIsl Ha IPOBOJHUK C TOKOM
DNEeKTPOIBUTATEINH TIOCTOSHHOTO TOKa

éz emoncmpauuu

- OmnsIT OpcTena

- MaruurtHoe noJie Toka

- JlelicTBMe MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM
- YCTPOMCTBO 3JIEKTPOABUTATEINS

Jabopamopnasa paboma
- W3yueHne npuHIMITA JEHCTBHS AIEKTPOABUTATEISA

Bueypounasa oeamenvnocmeo
- YTO TAKO€ JIPOCCeb, COJICHOU I, pOTOp, CTATOP,

- W3YYE€HHE MAarHUTHOTO MOJIS MOJIOCOBOTO MarHUTa, JyrOBOTO MarHUTa W KaTyIIKH ¢ TOKOM, PUCYHKHA MarHUTHOTO TOJISI.
- U3YYCHHUE CBOMCTB MOCTOSHHBIX MArHUTOB( MarHUT, KOMITIAC U Pa3HbIC BEICCTBA: PE3UHA, IPOBOJIOKA, TBO3IH, ICPEBSAH. OPYCKH U T.II.)

CBeToBBI€ SIBJIEHUS

Cger — anexTpomarautHas BoiHa. [IpsmonmHeiiHoe pactipocTpaneHne cBeta. OTpaxkeHue U npesnoMienue csera. [lockoe 3epkano. JIna3sl. POKycHOE paccTOSHHUE M ONTHIECKAs CHIIa
mH3BL. Ontrdeckne npubopsl. Jucnepens csera

QEMOHCIMQCIEMM

- NIPAMOJUHEITHOE pacIpoCTpaHEeHHE CBETa

- OTpaxKeHHE CBETa

- TIPENOMIICHHE CBETa

- XOA Jydel B cobuparomieil TuH3e

- XOJlJIy4eH B PacCEUBAIOILEH JIMH3E

- TOCTpOeHHE N300paKEHHH C TOMOIIBIO JINH3

- IlpuHIUI gefcTBUS MPOEKIMOHHOTO anmapara u goToanmnapara.
- Hucniepcust 6eroro cBera

- IlomyyeHnne Genoro cBeTa IpH CIOKEHUH CBETA PAa3HBIX 1IBETOB

Jlabopamopmnsie padonbl
- M3mepenune GOKyCHOTO pacCTOSIHHS COOMPAIONIEH TUH3EI.

- Tomy4enne n300paxeHui ¢ MOMOIIHIO0 COOUPAOIIEH JIMH3HI.



Bueypounas deamenvnocmo

- 0OHapy)XeHHe TeHH U MOJYTeHU

- MCCTIeJOBaHKE: B3SITh METPOBYIO MAJIKY U Ha YJIHUIE U3MEPHUTh pa3Mep ee TeHHU, 3aTeM OIPEACIUTh PeaIbHYIO BHICOTY JIEPEBBEB, JIOMOB, CTONI00B, H3Mepsisi UX TeHH. [lonyueHHbIE
JaHHBIE O(OPMHUTE B BHJIE TAOIHUIIHL.

- UCTIOJB3Ysl PA3JINYHbIC HCTOYHUKH C/ICNATh B BH/IE HATJISITHBIX KAPTOUYEK ONTUYECKUE WILTIO3UU

- BBISICHUTB, YTO 3T0? (IMAMIO3UTHB, KaMepa — 00CKypa, MOHOKYJISP, Ayaiu3M, KBAHT, pePaKIlisl, THOMTPHsI)

Bo3moyrcnvle Ixkckypcuu: q)epMa, CTPOUTCIIBHBIC IIJIOIIAAKH, MEJIbHUILIA, TOKapHas CTaHIWA, JUalrHOCTUYCCKUEC KaOMHETHI MONMMKINHUKHA HIIH GOHBHI/IHLI.

IloaroTroBka coo0LIEHUI 110 32/IaHHOI TeMe: EnuHuibl TemMnepaTypsl, HCTIOJIb3yeMble B APYTUX cTpaHax. TemmepaTypHble IKaIbl. YYeT U UCTIOIb30BaHUE PAa3HBIX BUIOB
Teruionepenadn B ObITy. JAM3enbHBIN NBUTATENb, cBeya S10109KoBa, namma HakanuBaHus A.H. JlonpirnHa, T1aMia ¢ yroibHOW HUTBI0 DMcOHa. BIMsSHNE COTHEYHOW aKTUBHOCTH Ha
KUBYIO ¥ HeXXHBYIO ipupony. [lonmsapHsre custans. MarantHoe noste mwianetT ComHedHol cuctemsl. [lommMopduzm.

Pobept Byn — Beimaromieiicss y4eHsIi, yeioBeK u skcnepuMerTatop. Cepreit FiBanoBry BaBuitoB 1 ero BKIIaJ B UCTOPHIO Pa3BUTHS YUCHUS O CBETE.

Bo3mo:kHbIe HcciieioBaTeabckne NpoekThl: [Ipuximn cumMerpun [Tsepa Kiopu u ero poins B kpuctamiorpaduu. ViccnenoBanue nporecca KUICHUS U 3aMEp3aHusl IPECHOW U COJICHON

BoJbL. MccnenoBanue npouecca iaBleHUs THIOCYIb(uTa. JKoJI0rndeckue NpodaeMsl « II00aIbHOr0 NOTEIUICHUN . DKCIIEPUMEHTAIBHOE UCCIEA0BAHNE MIOJTHOTO OTPA)KCHUS CBETA.
®usuka B yesnoBeueckoM Tene. I'pynnosoil npoekT «Pusuka B 3arakax».

5. Yueonuvie xkomnemenyuu u cnocobvl deamenvnocmu

Pabouas nmporpamMmma npeaycMaTpuBaeT (OPpMHMpPOBaHMe Y HIKOJIbHUKOB 00Ie Y4eOHBIX YMEHHH M HABBIKOB, YHMBEPCAJIBHBIX CIHOCOO0OB [eSITEJHLHOCTH M KJIIOYeBbIX
Kommnetenuuii. [Ippopureramu A7 MIKOJIBHOTO Kypca (PU3UKH Ha ATarie OCHOBHOT'O 00IIEro 00pa30BaHusl SBISIFOTCS:

Ho3nasamenbHas 0essmebHOCHb:

o HCIIOJIb30BAHUEC JId TIO3HAHUA OKPYXKAIOUIECTO MUPaA pa3JIMYHbIX €CCTECCTBEHHOHAYYHBIX METO/I0B! Ha6J'IIOI[eHI/Ie, HU3MEPECHUE, DKCIEPUMCHT, MOJACIIUPOBAHUE,
o (I)OpMI/IpOBaHI/Ie yMeHI/Iﬁ pa3jinvaTb q)aKTLI, TUNIOTE3bI, IPUYINUHBI, CJICACTBUSA, 10KA3aTCIbCTBA, 3dKOHbI, TCOPUU;

o OBJIaICHUEC aJICKBATHBIMH criocobamu peaieHus TCOPETUICCKUX U SKCIICPUMCHTAJIbHBIX 3a/1a4;

o HpI/IO6peTCHI/I€ OIIbITA BBIABUWXKCHHUS T'HIIOTE3 JJIA O0OBSICHEHUS U3BECTHBIX Q)aKTOB n BKCHepHMGHTaHLHOﬁ MPOBCPKU BbIABUTAEMbIX THIIOTE3.

HHd)OpMaquHHO-KOMMVHuKamuEHll}l 0esmelbHOCHLb:
L4 BJIaACHHUC MOHOJIOTUYECKOH 1 III/IaJIOFPIquKOﬁ PeYbIO, pPa3BUTUC CITOCOOHOCTH ITOHUMATh TOYKY 3pCHUA CO6€C€HHI/IK& 1 MPU3HABATL IPpaBO HA NHOC MHEHUEC,

° HCIOJIb30BaHUC JId PCHICHHUS TO3HABATCIIbHBIX 1 KOMMYHUKATHUBHBIX 3a74a4 PA3JIMYHbIX HCTOYHUKOB I/IH(l)OpMaHI/II/I.

Pechrexcusnas deamenvnocnib:

o BJIaICHUEC HABbIKAMU KOHTPOJIA U OLICHKU cBoOcH ACATCIIBHOCTH, YMCHUCM NPCABUJACTH BO3MOKHBIC PE3YJIbTAThl CBOUX ﬂeﬁCTBHﬁI
° OpraHu3anus y‘Ie6HOI\/’I ACATCIIBHOCTU: ITOCTAHOBKA LEJIH, IJIAHUPOBAHUE, ONIPEACIICHUC ONITUMAJIBHOTO COOTHOMICHUS LEJIN U CPEACTB.



Bripa6oTka KoMIeTeHImii:
Obweobpaszosamenbblx, 3SHAHNEBO - MPEeAMETHBIX ( y4e0HO - MO3HaBaTEAbHAs M MHGOOPMAIMOHHAS KOMIIETCHLIVS )

v/ caMOCTOSTENIbHO U MOTHBHPOBAHHO OPraHU30BbIBATH CBOKO TIO3HABATENBHYIO EATENBHOCTD (OT MOCTAHOBKH IIEIH [0 TIOJIYIEHHUS U OLCHKU PE3yIbTaTa);

v/ HCMONB30BaTh DIEMEHTHI PUYNHHO-CIIEACTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAIBHOTO aHAIN3a, ONPEACIATh CYIHOCTHBIE XapAKTEPUCTHKHA M3y4aeMoro 00bEKTa, pasBEPHYTO
000CHOBBIBATh CY)XJCHUS, AaBaTh ONpPEEICHUS, IPUBOUTH JI0Ka3aTeIbCTRA,;

v/ HCIOJIB30BATh MYJIBTH MEIUMHBIE PECYPChl M KOMIIBIOTEPHBIE TEXHOJIOTUH it 00pabOTKH, Iepeqadn, MaTeMaTu3aud HH)OPMAIMH, IPE3EHTAIMH PE3YJIbTATOB MO3HABA-
TEJIbHOM U MPaKTHUECKOH AEATEIbHOCTY;

v/ OLIEHUBATh M KOPPEKTHPOBAThH CBOE MOBEJICHUE B OKPYIKAIOLIEH Cpejie, BBIMOIHATH YKOJOTHIECKHE TPeOOBAHHUS B IPAKTHIECKOMN JEATENILHOCTH U [IOBCEIHEBHOM JKU3HH.

IIpeomemno-opueHmupo6anublx, penpooyKnmueHo — 0eaAmea1bHOCHHbIX (COYUANbHO — MPYO068as U KOMHEMEHUUA TUYHOCIMHO20 CAMOCOEEPDUICHCHIE06AHUA)
v [OHMMAaTh BO3PACTAIOLIYIO POJIb HAYKH, YCUIIEHHE B3aUMOCBS3H M B3aMMHOTO BIMSHHA HAYKH U TEXHHMKH, NPEBPAILEHHE HAYKH B HEMOCPEICTBEHHYIO IPOU3BOJUTEILHYIO CHITY
o0111ecTBa;

v 0CO3HaBaTh B3aUMOJIENCTBUE UeJIOBEKA C OKPYKAIOLIEN CPEOi, BOSMOKHOCTH U CIIOCOOBI OXPaHbl PUPOIbL;

v pa3sBUMBATh MO3HABATEJLHBIE HHTEPECHI M MHTEILIEKTYaAIbHBIE CIIOCOOHOCTH B IPOLECCE CAMOCTOATENLHOIO NPHOOPETEHUs (PU3MIECKUX 3HAHUM C MCIOJIb30BAHUEM PA3IMYHBIX
HUCTOYHUKOB HH(OPMAIHH, B TOM YHUCIIC KOMITBIOTCPHBIX;

v\ BOCHUTHIBATH YOEKAEHHOCTH B MO3UTUBHOM PO (PU3UKK B )KM3HH COBPEMEHHOTO OOILECTBA, TOHMMAHUE TIEPCIIEKTHB PA3BUTHS SHEPTETUKH, TPAHCIIOPTA, CPEACTB CBA3U U JIP.;

OBJIJICBATh YMCHHUSMU IPUMCHSATH TIOJTYYCHHbBIC 3HAHUS JJIs1 OOBCHCHHS Pa3HOOOPA3HBIX (DH3UUCCKUX SBJICHUMH;

\

v'  NIPUMEHSATH MOJYYECHHBIE 3HAHUS M YMEHUs AJis1 O€30MaCHOrO MCIONL30BAHMS BEIIECTB U MEXAHU3MOB B OBITY, CEILCKOM XO3SHCTBE U MPOM3BOICTBE, PELICHUS MPAKTHYECKHX
3a/1a4 B MOBCEHEBHON KU3HU, MPEAYIPEKICHHUS SIBJICHUN, HAHOCSIINX Bpe.l 3J0POBBIO YEIOBEKA U OKPYIKaIoIeH cpeie.

Ilennocmmno — cmwbici060it, 00UWEKY1bMYPHOU U KOMMYHUKAMUBHOIL

v/ [OHUMATh IIEHHOCTHBIE OPUEHTAIMH YUEHUKA, ET0 CIOCOOHOCTD BUIETh M IOHUMATh OKPYKAKOIIMN MUD

v\ yMeHHE yYeHUKa BHIOUPATH LIENEBBIE W CMBICIOBBIE YCTAHOBKH JUIS CBOUX JEWCTBHUIA M TOCTYIIKOB

v TIpuobpeTeHHe ONbITa OCBOEHHS YYEHMKOM HAyIHON KapTUHBI MUpPa

v' OmnazeHue CrocobaMu B3aUMOJEHCTBHS C OKPYXKAIOMIUMU W YAAIEHHBIMH JIOJABMU U COOBITHSMH, YMEHHE 331aBaTh BOIPOC U BECTU JUCKYCCHUIO, BJIAJIEHHE PA3HBIMU
COLIMAJIbHBIMU POJISIMU B KOJIEKTUBE

Dopmuposanue yHUBEPCANbHBIX YUEOHBIX 0CUCH GUL

ITepemeHsl, MPOUCXOSIINE B COBPEMEHHOM OOIIECTBE, TPEOYIOT yCKOPEHHOTO COBEPIIEHCTBOBAHHS 00pa30BaTEIbHOTO IPOCTPAHCTBA, ONPEIEIICHHS 1IeNel 00pa30BaHus, yUUTHIBAIOIINX
TOCyJapCTBEHHBIE, COIIMATBHBIC M INIHOCTHBIE MOTPEOHOCTH M HHTEPECH. B CBS3M ¢ 3THM MPHOPHUTETHHIM HAIIPAaBICHUEM CTAaHOBHTCS oOecreue Hue Pa3BUBAIOIIETO MOTEHIMAIa HOBBIX
00pa3oBaTeNpHBIX CTAaHAAPTOB. Pa3BuTHE THYHOCTH B cHcTeMe 00pa3oBaHus obecreunBaeTcs, IPexXIe Bcero, yepes GopMUpoBaHNE YHHBEPCANBHBIX Y4eOHbIX aericTBui (YY),
KOTOpBIE BBICTYIIAIOT MHBAPUAHTHON OCHOBOM 00pa30BaTEeILHOTO U BOCIIUTATENIHLHOTO Npoliecca. OBajeHNe yYalMMUCs YHUBEPCAIbHBIMU YU€OHBIMU JICHCTBUSAMH BBICTYIIACT KaK
CHOCOOHOCTH K CAMOPa3BUTHIO M CAMOCOBEPIICHCTBOBAHUIO ITyTEM CO3HATEILHOTO M aKTHBHOT'O IIPUCBOEHHS HOBOTO COIIMAIILHOTO ombITa. Y Y/ co37ai0T BO3MOXHOCTh
CaMOCTOSATENIBHOIO YCHEIHOTO YCBOSHHS HOBBIX 3HAHWM, YMEHHUH U KOMIETEHTHOCTEH, BKIIIOUasi OPraHU3alUI0 YCBOCHHUS, TO €CTh YMEHHSI YUUThCA.

B mmpoxom 3HaYCHUN TEPMUH «yHHBEPCAJIbHBIE YIeOHbIE JEHCTBU) 03HAYACT YMEHUE YUUTHCS, T.€. CTIOCOOHOCTh CyOhEeKTa K CAMOPA3BUTHIO U CAMOCOBEPIICHCTBOBAHUIO ITyTEM
CO3HATEJIBHOI'0 ¥ aKTHBHOT'O TIPHCBOEHHSI HOBOT'O COIIMAJIHOTO OTIBITA.



B 6osee y3xoM (COOCTBEHHO IMCUXOJOTHIECKOM 3HAUYECHUH) TEPMHUH «YHHUBEPCAIbHbIC YIeOHbIe TEHCTBUM MOYKHO OIPEACTUTHh KaK COBOKYITHOCTD CIIOCOOOB JCHCTBHS ydamerocs (a
TaKXXe CBA3AHHBIX C HUIMH HaBBIKOB YI€OHOH paboTHI), 00ECTICYMBAIOIINX €r0 CIIOCOOHOCTH K CAMOCTOSTEIFbHOMY YCBOCHHIO HOBBIX 3HAHWH M YMEHHH, BKIIIOYAs] OPTAaHU3AIIHIO 3TOTO
mporecca. YHHBepcaabHble yueOHble aeiicrBus (Y'Y /) monpasnenstorcs Ha 4 TPYMITBL: PETYISTUBHBIC, INIHOCTHBIE, KOMMYHHUKAaTHBHBIC W TIO3HABATEIIFHBIC.
®opmupoBaTs Y'Y/ Ha ypokax GHU3UKH IIPH N3y4EeHNH KOHKPETHBIX TEM IIKOJIBHOTO Kypca B 8 kiacce orpaxensl B KTII.

Pe3yabTaToM (popMHPOBaHHS YHUBePCAJbLHBIX Y4eOHBIX JelcTBHIl OYIyT ABJIATHCH YMEHHUS:

MIPOU3BOJILHO ¥ OCO3HAHHO BJIAJICTh OOIIUM MPUEMOM PEIliCHHS YICOHBIX 3a/1a4;

HCIIOJIb30BaTh 3HAKOBO-CUMBOIIMUECKHE CPEJICTBA, B TOM YHCIIC MOJICIN M CXEMBI JIsl PELICHUS yueOHbIX 3a/1a4;

YMETh OCYIECTBIISATh aHAIN3 OOBEKTOB C BBIIEIICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB;

YMETh OCYIECTBIISATh CHHTE3 KaK COCTABICHUE LIEJIOT0 U3 YaCTeH;

YMETh OCYIIECTBIIATh CPaBHEHNUE, KIACCU(DUKAIIMIO TI0 33JAHHBIM KPUTEPHUSIM;

YMETh YCTAaHABIMBATh NPUYHUHHO-CIIC/ICTBEHHBIC CBSI3H;

YMETh CTPOUTH PAcCYXKJICHHS B ()OPME CBS3H MPOCTHIX CYXKICHHUI 00 00BEKTE, €r0 CTPOCHUH, CBOUCTBAX U CBS3SIX;

BJIAJICTh OOIIMM MIPUEMOM PEIICHUS YICOHBIX 3a/1a4;

C03/1aBaTh U MPE0OPa30BHIBATE MOJICIU M CXEMBI IS PEIICHUS 3a/1a4;

YMETh OCYIICCTBIATh BEIOOP Hanbosee 3 PEeKTUBHBIX CIIOCOO0B PEIICHHUS 00pa30BaTEIbHBIX 33124 B 3aBUCHMOCTHU OT KOHKPETHBIX YCIIOBHIA.

6.Tpebosanusn K ypoGHI0O NOO2OMOBKU 8bINYCKHUKA 8-20 Kaacca

B pesyrivmame uzyuenus d)u3uku YYEeHUK 8 knacca dondcen.:

3HATL/MIOHUMATD:

Cmuicn nonamuii: przmdeckoe sBIeHNE, GPUINIESCKUH 3aKOH, B3aUMOACHCTBHE, JIIEKTPUIECKOE MTOJIe, MArHUTHOE TIOJIE, aTOM;

Cmoicn usuueckux éenuyun: BHYTPSHHS YHEPTUs, TEMIEpaTypa, KOIUIECTBO TEIUIOTHI, BIAXXHOCTh BO3AYXa, DIICKTPUICCKHUN 3apsll, CHIIa DIIEKTPHIECKOTO TOKA, SJIEK TPHUECKOE
HaTIpsDKECHHUE, AIEKTPHYECKOE COMTPOTHBIICHHE, pa00Ta M MOIIHOCTH SJICKTPUIESCKOTO TOKa, POKYCHOE PACCTOSIHUE JTUH3HI;

Cmpicn uzuyeckux 3aKoHO06: COXpAaHEHUS YHEPTUH B TEIUIOBBIX MPOIECCaX, COXPAaHEHHs 3JIEKTPUYEeCcKoTo 3apsna, Oma ans ygactka menu, Jxoymns — JleHIa, mpsSMOIHHEHHOTO
pacTpOCTpaHEHHUS CBETA, OTPAKCHUS U MPEJIOMIICHHUS CBETA;

YMeTh:

Onucvleams u 00vsacHame GU3NUECKUE SBJICHUA: TEIUIONMPOBOIHOCTh, KOHBEKIIHMIO, U3IyYCHUE, UCTIAPCHUE, KOHICHCAIIUIO, KUTICHHE , IUIABJICHHE, KPUCTAILTU3AIIMIO, DJICKTPHU3AIIUIO,
B3aMMO/ICHCTBHE JICKTPUUECKUX 3aPsII0B, B3aUMOICHCTBIE MAarHUTOB, ISHCTBUE MArHUTHOTO TMOJISI HA MPOBOHKUK C TOKOM, TEIUIOBOE JICHCTBHE TOKA, OTPaKeHHE/ IPEIOMIICHUE CBETa,;

Hcnonvzoeamp duznueckue npuOOpbl U M3MEPUTEIbHBIE WHCTPYMEHTHI JUJIsl M3MEPEHHs (HM3MYECKUX BEIMYMH: TEMIIepaTyphl, BIa)KHOCTH BO3IyXa, CHJIbl TOKa, HaIpSKEHUs,
COTPOTHUBIICHUS, PA0OTHI U MOIIIHOCTHU 3JICKTPUIECKOTO TOKA;

Ilpeocmagname pe3yrvmamel NI3MEpEHUN B BUJEC TaOJIUI], TPa(UKOB U BBIABILTE HA 3TOH OCHOBE AMIIMPHUYECKUE 3aBUCHMOCTHU: TEMIIEPATyPhI OCTHIBAIOIICH BOJBI OT BPEMCHH, CHIIBI
TOKa OT HANIPSDKCHUS Ha YYaCTKE LEMH, YIJIa OTPAXCHUS OT YIJIa MAJCHUS, YTIa IPEJIOMIICHHSI OT yTiia TaICHHS,

Buipasicams pezyromamor i3MepeHuil 1 pacueToB B enuHuLax MexayHapoaHoi cuctemsl CU;

IIpusooums npumepst MPAKTUICSCKOTO UCTIOTH30BAHUS (PH3MUSCKUX 3HAHHUH O TEIUIOBBIX, SJICKTPUIECKUX, MATHUTHBIX H CBETOBBIX SBICHUSIX;

Pewamsb 3a0auu Ha npuMeHeHHe (U3NIECKUX 3aKOHOB. COXPAHEHHs HEPrHH B TEIUIOBBIX IPOIIECCAX, COXPAHCHHS 3JICKTPHUECKOro 3apsaa, OMa s ydactka mend, JHxoyas —
Jlenna, NpsIMOTMHEHHOTO PaCIPOCTPAHCHHS U MPEIOMJICHHUS CBETA;

Ocywecmenamo camocmoamenvHolili nouck MHGOPMAIMK €CTECTBEHHOHAYYHOTO COJACP)KAHHS C KCIIOJh30BAHMEM PAa3IMYHBIX HCTOYHHUKOB HH(poOpManuu ( y4eOHBIX TEKCTOB,
CIPaBOYHBIX M HAYYHO — MOMYJISAPHBIX M3JaHHUN, KOMIIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHETa), ee 00pabOTKY M MPEICTaBICHHE B Pa3IMYHBIX (hopMmax ( CIOBECHO, C MOMOIIBIO
PHUCYHKOB U TIPE3eHTALNH);

Hcnonv3oeams npuoopemennvle 3HAHUA U YMEHUs B TIPAKTHYCCKON IEATSIFHOCTH U TIOBCEIHECBHOW )KHU3HU JIJIs 00ecrieueHus 0€30MaCHOCTH B IPOIIECCE KU3HEICATCIBHOCTH.



7.Pe3yibmamol 0cé0eHua Kypca glmnmu

Jluynocmmuble pe3yibmanol:

- popMupOBaHHE MO3HABATEIbHBIX HHTEPECOB, MHTEIIECKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH yJammuxcs;

- y0eXXAeHHOCTh B BO3MOXXHOCTH HO3HAHUA NPUPOABI, B HEOOXOOMMOCTH Pa3syMHOTO HCIOJb30BAaHHUSA NOCTHXECHHN HAayKH W TEXHOJOTHH INi AalbHE HIIETO
pPa3BUTHS YEJIOBEYECKOTO 00IIecTBa, yBaXeHUE K TBOpIaM HayKH, OTHOLIEHHE K QU3UKE KAK K DJIEMEHTY 00IIedeIOBeYeCKOH KYIbTYPHI;

- CAaMOCTOATEIbHOCTb B MPUOOPETEHUN HOBBIX 3HAHUH U NPAKTHUYECKUX YMCHHUH;

- MOTHBaLUs 00pa30BaTENbHON NESATEIbHOCTH IKOJbLHUKOB HA OCHOBE JJHYHOCTHO OPHEHTHPOBAHHOTO MOAX0/a;

- popMupOBaHHE HEHHOCTHBIX OTHOUIEHUH K APYT APYrY, YUUTEII0, aBTOpaM OTKPBITUH U M300peTeHuil, pe3ynbraraM oOydeHUs.

MemanpeomemHunvie pe3yibmamul:

- OBJajCHUE HABBIKAMH CAaMOCTOSATEJBHOTO MNPHUOOPETEHUS HOBBIX 3HAHWHM, OpTraHW3alUU Y4YeOHOH NEeATENbHOCTH, IMOCTAaHOBKHM Iejeil, NIaHHpPOB aHWU,
CaMOKOHTPOJISL U OLIEHKH PE3yIbTATOB CBOEH NEATEIbHOCTH, YMEHUSIMH MPEABUIECTh BO3MOXHBIC PE3yIbTAaThl CBOUX JEHCTBUH;

- IOHUMAaHHUC pasnnqmﬁ MEXKAY HUCXOOHBIMHU (baKTaMI/I U runore3daMu ajasa ux O6’bﬂCHeHI/Iﬂ, TCOPETUUYCCKUMU MOACIAMU U pCAJIbHBIMU O6’LeKTaMI/I, OBJI aJCHHUC
YHUBCPCAJIbHBIMHU y‘Ie6HI)IMI/I HeﬁCTBHﬂMH Ha npuMepax runoTres ajid 00BACHEHHS M3BECTHBIX (baKTOB n 3KCHepI/IMeHTaHLHOﬁ MPOBEPKU BBIJABUTACMBIX TUIIOTE3;
pa3paboOTKH TEOPETHUYCCKHUX MOJEJCH NPOIEeCCOB UJIU ABJICHUIN;

- npuoOpeTeHne ONbITa CaMOCTOATENLHOTO MOKCKA, aHalKM3a U 0TOOpa MH(POpPMAIUU C MCIIOJIb30BAaHUEM PA3JMYHBIX UCTOYHHKOB U HOBBIX MH()OPMalMOHHBIX
TEXHOJOTHUH JJid pCICHUS MOCTABJICHHBIX 3aJa4,

- popMHuUpOBaHHE YMEHHH BOCIpPHHHUMATh, epepadaThiBaTh U NPEAbIABIATE HHOOPMALHIO B CIOBECHOW, 0Opa3HONW, CHMBOJINYECKOH GopMax, aHAIU3 HPOBATH H
nepepabaTpIBaTh MOJNYYEHHYI0O HH(POPMANUIO B COOTBETCTBHHU C MOCTaBICHHBIMH 3aJladaMU, BBIACISITH OCHOBHOE COAEp)XKaHME MPOYUTAHHOTO TEKCTa, HaX OAUTH
B HEM OTBETHI Ha NMOCTaBJIEHHBIE BOIIPOCH W M3JIaraTh €ro;

- pa3BUTHE MOHOJOTMYECKOW M NMAJIOTHYECKON pedu , YMEHHUsS BBIpAaXaTh CBOU MBICIM M CIIOCOOHOCTH BBICHYIIMBATh coOecelHHWKa, MOHUMATh €ro TOYKY
3peHus, NpU3HABaTh NPaBoO JAPYroro 4ejoBeKa HAa NHOE MHEHHE;

- OCBOCHHUEC NIPUCMOB HeﬁCTBHﬁ B HECTAHAAPTHBIX CUTYyalIUAX, OBJIAACHUC IBPUCTUYCCKHUMU METOaMU PCIICHUA HpO6HeM;

- bopmupoBaHue yMEHHUI paboTaTh B IPYIINE C BHIMOJHEHUEM Pa3JHYHBIX COIHUATIBHBIX POJICH, MPEACTABIATh U OTCTAMBATh CBOM B3TJSABI U YOCKICHHS, BECTH
JIUCKYCCHIO

Ilpeomemmnunie pe3yiovmamul:

- 3HaHHUS O NMPUPOJE BAXHEHMNX (QU3MUECKHX SBICHHUI OKPYXKAIOIIEro MHpa M NMOHHMaHHE CMBICIa (QU3NYECKMX 3aKOHOB, PACKPHIBAIOMIHNX CBI3b M3YUYECHHBIX
SIBJICHUI;

- YMEHHS II0JIb30BAaThCSI METOJaMHM HAYYHOTO HCCIEJOBAaHMS SBICHUHW NPUPOJABI, NPOBOJUTH HAONIOAEHUS, MJIaHUPOBATH W BBINOJHATH 3KCIEPHUMEHT b,
00pabaThBaTh pe3yibTaThl U3MEPEHUH, IPEACTABIATh PE3yIbTAaThl U3MEPEHUH ¢ MOMoOIIbI0 Tabnun, rpadukoB U Gopmyi, oOHApYKHBATh 3aBUCHUMOCTH MEXIY
(GU3NYECKUMHU SIBICHUSIMH, OOBSICHATH MOJyYEHHBIE PE3YJbTAaThl U A€JIaTh BHIBOJBI, OIIEHUBATH I'PAHHUIBI HOTPENIHOCTEH PE3yIbTAaTOB H3MEPEHUMN;

- YMEHHUS NPUMEHATHh TEOpETHUECKHE 3HAHUS N0 (U3NKe HAa MPaKTUKE, pemaTs GU3NIecKue 3a1aui Ha IpUMEHECHHE NMOJTYUYSHHBIX 3HaHUH;

- YMEHUS W HaBBIKM NMPUMEHITH NOJy4YEHHBIE 3HAHUS AIA OOBSACHEHHS NPUHIHUIOB NEHCTBUS BaXXHEHIINX TEXHHUYECKHX YCTPOMCTB, PEMIEHUS MPAKTH YECKHUX
3aJa4 NOBCEJHEBHOMN )XU3HU, PAalMOHAJIbHOTO NPUPOAONOJIB30BAHUS U OXPaHbl OKPYXKalOUIEl Cpebl;

- ¢dopmupoBaHue yOexxJAeHHS B 3aKOHOMEPHOW CBSI3M M NMO3HABAEMOCTH SIBJIEHUUH NPUPOABI, B 00BEKTUBHOCTH HAyYHOTO 3HAHMSA, BRICOKOW IIEHHOCTH HayKH B
Pa3BUTUU MAaTEPUAIbHON U NIYXOBHOW KYJIbTYpHl JIOLEH;



- Pa3BUTHE TEOPETHUECKOTO MBIINIICHUS Ha OCHOBE (POPMUPOBAHMSA yCTaHaBIMBATh (DAKTHl, pa3au4aTh NPUUYUHBI U CIECIACTBHUS, CTPOUTH MOJEIN U BBIABUTATH
TUTIOTE3bI, BRIBOAUTH U3 3KCIEPUMEHTAIbHBIX (PAKTOB M TEOPETHUECKUX MOAENEH GU3NIECKHE 3aKOHBI;

- KOMMYHHUKaTHBHBIE YMEHHUS AOKJIAABIBATH O pPE3yJbTaTax CBOErO HCCIECJOBAHHSA, yJaCTBOBAaTh B JIHCKYCCHH, KPaTKO W TOYHO OTBEYAaTh HAa BOIPOCHI,
HCII0JIb30BaTh CIPAaBOYHYIO JUTEPATYPY U APYTHE UCTOYHUKH HHPpOpManuu

8.Cucmema ouenku

OIIeHKa OTBETOB YUAIIIUXCH

OueHka «5» cTaBUTBhCA B TOM CIIydae, €CIIH yJalluiCsl MOKa3bIBAET BEPHOE MOHMMaHHE (DH3HMUECKON CYIIIHOCTH PACCMATPUBAEMbIX SIBICHHUI M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHi, a
TaK e PaBUIbHOE ONpeneeHne GU3HICCKUX BEJIMYHMH, UX SAUHHUI] U CIIOCOO0B H3MEPEHUS: IIPABUIILHO BBIIOJIHACT YEPTEXKHU, CXeMBI M TpaMKH; CTPOHUT OTBET IO COOCTBEHHOMY IUIaHY,
CONPOBOXIACT paccka3 COOCTBEHHBIMH HpHMEpaMH, yMeeT NPUMEHATh 3HAHUS B HOBOW CHUTyallMd INPH BBINOJHEHHM NPAaKTHYCCKUX 3aJaHUIl; MOXXET YCTAaHOBUTH CBS3b MEXIY
N3y4aeMbIM U paHee U3YUYeHHBIM MaTepHaIoM IO Kypcy (PU3UKH, a TAK)Ke ¢ MaTepuaoM, yCBOSHHBIM NPH U3YYEHUH JPYTHX MPEIMETOB.

OneHka «4» CTaBUTbCA, €CIU OTBET YYCHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM Ha OLEHKY 5, HO JaH 0e3 HCIONb30BaHUSA COOCTBEHHOTO IUIAHA, HOBBIX HPHMEPOB, Oe3
NPUMEHEHUs] 3HaHUH B HOBOW CHTyallMu, 6€3 HCIOJb30BaHMS CBs3Eil C paHee U3Yy4YEHHBIM MaTepuajoM W MaTepHaloM, YCBOSHHBIM IPU M3YYEHHH Jp. IPEIAMETOB: €CIH yJalHHCs
JIONTYCTHJI OJTHY OIIMOKY MK He Oojiee IBYyX HeJI0YETOB U MOXKET UX HUCHPABUTH CAMOCTOSTEIBHO WM C HEOOJIBION TTOMOIIBIO YUUTEIS.

OueHka «3» CTaBUTHCS, €CIIN yYAIIMNCS IPABUIIBHO IIOHUMAET (GU3UYECKYIO CYLIIHOCTh pacCCMaTpPUBAEMBbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ENbHBIE TPOOEIBI B
YCBOGHHH BOIIPOCOB Kypca (PU3MKH, HE MPEISTCTBYOIINE JaJbHEHIIEMYy YCBOCHHIO BOIIPOCOB MIPOIPAMMHOT0 MaTepualia: yMeeT IPUMEHATh MOy eHHbIC 3HAHHS TIPH PEICHUH IPOCTHIX
3a/1a4 C UCIIOIF30BAaHUEM TOTOBBIX (hOPMYII, HO 3aTPYIHSCTCS NIPU PELICHHUH 33134, TPeOYIOIINX NpeoOpa3oBaHis HEKOTOPHIX GOPMyYII, TOMYCTHI He Gosee 0JHOU rpy0oii OMIMOKH U IBYX
Heo4ETOB, He Oosee 0HOM rpy0oit 1 oqHOH HerpyOoii omuoOkn, He Ooee 2-3 HerpyOBIX OMMOOK, OTHOM HerpyOoi OmMOKH 1 TPEX HEAOUETOB; TOIMYCTII 4-5 HEJOUETOB.

OueHka «2» CTaBHUTCS, €CIIM YJaIlUiCs HEe OBJIaIe]l OCHOBHBIMH 3HAHMUSAMH U YMEHUSIMH B COOTBETCTBHH C TPEOOBAaHUAMH ITPOTPAMMBI M JJOIIYCTHII OOJIbIIIEe ONTHOOK M HEJOYETOB YeM
HEO00XOMMO JUISl OLICHKH «3).

Ouemca KOHTPOJbHBIX DaﬁOT

Ouenka «5» cTaBUTCA 32 pabOTy, BBIMOJIHEHHYIO TOJIHOCTBHIO O3 OMMOOK W HEIOYETOB.

Ouenka «4» craBUTCA 3a pabOTy BBHIIOJHEHHYIO NOJHOCTBIO, HO NPH HAIMYMM B HEeH He Ooiee ogHOM rpy0oil M ogHON HerpyOoi ommOKM M OZHOTO Hemouéra, He Oojee TPEX
HEeIOYETOB.

Ouenka «3» CTaBUTCS, €CIM YYEHHK NPaBHIBHO BBINIOJIHWI HE MeHee 2/3 Bcelt paboTsl mim JomycTuil He Oosee ofHON rpy0oii onInMOKM M.JBYX HEJO4ETOB, HE Ooyiee OIHOI rpyOoid
OIIMOKY M OHOI HerpyOoi ommoOKku, He OoJiee TpexX HErpyOBIX OMMOOK, OJHOH HErpyOOd OmMOKM M TpeX HeJOYETOB, MpH Hammynu 4 - 5 HemodETOB.

OneHka «2» CTaBUTCS, €CITN YHUCIIO OMIMOOK M HEOYETOB MPEBBICKIIO HOPMY JUIS OLICHKH 3 MIIM MPAaBHILHO BBINOJHEHO MeHee 2/3 Bcell paboThI.

O1eHkKa J1a0opaTopHLIX padoT

OueHka «5» CTaBUTCA, €CITH YJAIIHICS BHIIONHAET paboTy B IMOHOM 00BeMe ¢ COOMI0IeHNEM HEOOX0IUMOH TTOCIIEA0BATEIFHOCTH ITPOBEACHNUS OITBITOB M N3MEPEHHIl; CaMOCTOSITETHHO
1 PallMOHAIEHO MOHTUPYET HEOOXOAMMOE 000PYIOBaHHUE; BCE OIBITHI POBOIUT B YCIOBUAX U PEKUMaX, 00ECIIEUNBAIONINX MTOJTYISHHE TIPABUIILHBIX Pe3yIbTATOB U BBIBOJIOB; COOIOIAET
TpeOOBaHUS MpaBHII O0C30IACHOCTH TPYZAa; B OTYETE MPABHIBHO M aKKyPaTHO BBITIOJHSET BCE 3AMUCH, TAOJUIBI, PUCYHKH, YePTEKH, TPA(QUKH, BBIYHCIICHUS; MPABIIHLHO BBHITOJIHICT
aHaJIKU3 NOrPELTHOCTEH.

Ol[eHKa «d» CTaBUTCA, €CJIM BBIITOJIHCHBI TpeGOBaHI/ISI K OIICHKE «5» , HO OBLIO JOMYHICHO ABa - TPpHU HEA0YETA, HC Ooiee O,Z[HOI71 Herpy60171 OIIMOKHU U OJIHOTO HeA04YETA.



Ounenka «3» craBurcsi, eciad paboTa BBINOJIHEHA HE IMOJHOCTHIO, HO OOBEM BBHINOJHEHHOH YacTH TaKOB, MO3BOJSET IOJNYYHTh NPaBHIbHBIE PE3YyJbTaTbl M BHIBOJBL €CIIH
B XOJI€ IPOBEICHNUS OIBITAa ¥ U3MEPEHUH OBLIH JOMYIICHBI OIIHOKH.
Onenka «2» crTaBUTCS, e¢cad paboTa BHINOJHEHA HE TMONHOCTBIO W 00BEM BBIOJIHEHHOW 4YacTH pabOTHI HE IO3BOJSIET CAENATh NMPABHIBHBIX BBIBOJOB: €CIH OINBITHI,
N3MEPCHNUS, BEITHUCIICHHS, HAOIIOACHNS IPON3BOIIIINCE HETTPABUIIBHO.
Bo scex criyuasx oyenka cuudicaemcs, eciu yuenux ne coonooan mpebosanus npasui 6e30nacHocmu zpyoa.

Ilepeuensv omuook:

I'pyovie owiuoku

1.

N

o akr

~

Hesnanue omnpezieneHnii OCHOBHBIX TIOHATHI, 3aKOHOB, ITPaBUII, [TOJI0XKEHUH TeOpHH, GopMyI1, OOLIETTPUHSATHIX CUMBOJIOB, 0003HaYeHUS (PU3NUECKUX BEIWYHH, EAUHHUILY
U3MEpEHUs..

HeyMeHnue BbIenATh B OTBETE INIaBHOE.

Heymenue npuMeHsTh 3HaHUS JUIsl pEILCHUs 3a1ad 1 00bICHEHUs (PU3NUECKUX SIBICHUH; HEMPaBUIBHO CHOPMYIMPOBAHHBIE BOIIPOCHI, 3aJJaHUsI WIIM HEBEpHBIE 00BSICHEHHUS X0/
UX peIICHHMs], HE3HAHUE MPUEMOB PELICHUS 3a1a4, aHAIOTHYHBIX paHEe PEIICHHBIM B KJIACCE; OIIMOKH, TIOKa3bIBAIOIIIE HEIIPABIIILHOE TOHUMAHHE YCIOBHUS 3aJady WIN
HETIPaBUIIBHOE HCTOJIKOBAHUE PELICHUS.

Heymenue untate u CTPOUTH TPa(UKH U IPUHIUITHATIBHBIE CXEMBI

Heymenue noarotoBuTh K padboTe YCTaHOBKY WM JTaOOpaTOpHOE 000PYI0BaHKE, TPOBECTH OIIBIT, HEOOXOAMMBIE pacdeThl MM UCIIOIb30BaTh IO0JyIECHHBIE JAHHBIE IJIs1 BEIBOIOB.
HeOpexxHOe OTHOImIEHNE K JIAOOpaTOpHOMY 000OpPYZOBaHMIO M N3MEPHUTEIBHBIM ITPUOOpaM.

HeymeHnue onpeaenuTs Moka3aHusi U3MEPUTENHLHOTO MpUoopa.
Hapymenue TpeGoBaHuii mpaBmi 6€301MaCHOTO TPY/ia MPU BBHITIOJIHEHUH YKCIIEPUMEHTA.

Hezpyovle omuoku

1. Herouroctu GpopMyIHPOBOK, ONpPEACTICHAN, 3aKOHOB, TEOPHI, BRI3BAaHHBIX HETIOJTHOTOH OTBETa OCHOBHBIX ITPU3HAKOB OMpEAeieMoro NoHATHA. OmnOKY, BEI3BAHHBIC
HECOOIIOJICHAEM YCIIOBHH MPOBEICHUS OTBITA WA U3MEPEHUH.

2. OmmuOKH B YCITOBHBIX 0003HAUCHUAX HA IPUHIMITAANEHBIX CXeMaX, HCTOYHOCTH YEPTEXKEH, TpapuKOB, CXeM.

3. TIlpormyck mwim HETOYHOE HANMCAaHNE HANMEHOBAHUHN €TUHUI] ((U3MICCKIX BEITUINH.

4. HepanuoHaIbHBII BEIOOD X012 PEIICHUS.

Hedouemut

1. HepanuoHanpHBIC 3aIFICH TIPY BEIYUCICHUSAX, HEPAIIOHATBHBIC IPHEMBI BEIYHUCIICHHUH, TIPe00pa30BaHM U pEIICHUS 3a1ad.

2. Apudmerndeckre OMMOKH B BRIYACICHUAX, €CIIH 3TH OIIHOKH ITPy00 HE HCKa)Xar0T PealbHOCTD MMOMyYCHHOTO Pe3yIbTaTa.

3. OtraenpHBIE MOTPENTHOCTH B (POPMYITHPOBKE BOTIPOCA HITH OTBETA.

4. He0OpexxHOE BBITIOTHEHHE 3aMKUCeH, YepTeKEN, CXeM, TpapuKOB.

5. Opdorpaduueckre U MyHKTYaITHOHHBIE OIIHOKH



9. Yueono — memoouuecKkuil KOMHJieKm

1. Mepemmkua A.B. @usnka. 8 ximacc. — M.: JIpoda, 2019

2. JIykammk B.W. CoopHuK 3amad o ¢pusnke. 7-9 kmaccel. — M.; [IpocBemenne, 2017

3. BonkoB B.A. YHuBepcanpHbIe OypoUuHBIe pa3paboTku no ¢pusmke: 8 kiaace. — 3 —e u3M.. mepepador. u gomn. — M.: BAKO, 2012

4. I'pomuesa O.U. KoHTponbHBIE 1 cCaMOCTOSTETbHBIE paboTH 0 pu3uke § kiacc: k yueouuky A.B. Ileprimkunaa. @usnka. 8kimace. —M.: M3patenscTBo «Ox3amen» 2013.

KOHmDOﬂbHO — usmepumesibHvle mamepuaibl, HanpaejieHHble HaA U3YYEHUE YPOBHA.

3HAHUH OCHOB ()M3MKH (MOHOJIOTMYECKHH OTBET, 3KCIPECC — ONPOC, (PPOHTAIBHBIA OINPOC, TECTOBBIH ONPOC, HANMCAHUE W 3allMTa COOOIIEHHS MO 3aJaHHOW TeMme, OObsSCHEHHE
3KCIEPUMEHTA)

NPHOOPEeTEeHHBIX HABBIKOB CAMOCTOSTEILHON U IIPAKTUYECKOHN JISSITEEHOCTH yJaIInuXcsl (B X0/ BBIIOJIHEHHS JIADOPATOPHBIX paboT U pelIeHHs 3a/1a4)

Pa3BHUTHIX CBOWCTB JIMYHOCTHU: TBOPUECKHUX CIIOCOOHOCTEH, MHTEpeca K U3y4eHUI0 (PU3NKH, CAMOCTOSTEIbHOCTH, KOMMYHHUKaTUBHOCTH, KDUTHYHOCTH, PeIeKCHH.

Hcnonv3yemole mexunuueckue cpeocmea IlepcoHanbHBIN KOMIOBIOTEDP, MYJIBTUMEAUMHBIN IPOEKTOP

Hcnonvzyemvie mexnonozuu: 310pOBbecOCPEKEHNUS, MPOOIEMHOTO 00yIEHUs, IEJaroruKa COTPYJHUIECTBA, PAa3BUTHS HCCIIEI0BATEIbCKUX HABBIKOB, (G depeHIIMpoBaHHOTO ITOIX0/1a B
00y94eHNH pPa3BUTHS TBOPUYECKUX CIIOCOOHOCTEH
Hugposvie odpazosamenvuvle pecypcol:

http://school-collection.edu.ru/

dusuka i Beex http:/physica-vsem.narod.ru/
®usuka http://www.fizika.ru ®usnka av-physics.narod.
dusnka B anuMarusx http://physics-animations.com
Knaccras ¢usuka http://xnaccuas ¢puznka @LIUOP
DVD —¢}unbmel o pusuke:

VueGHbIe JEMOHCTPAIIMH U TECTHI 110 BCeMy Kypcy (usuku ocHoBHOH 1mikosl (DVD auck videouroki.ne)



KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHHME 8 KJIACC ( 68 uacoB, 2 4yaca B HeeJII0)

Ilnanupyembie pe3yJabTaThI

Buabl yueoHoii

Ne Tema Jara NeATeJIbHOCTH YueOHO-HATASITHOE
Ypoka Ypoka Ypoka IIpeameTHbIe YV (1n4HOCTHBIE, MO3HABATE/IbHbIE, PeryIATHBHbIE, KOMMYHHKATHBHbIE) y4amuxcs/ obopynoBaHue
(coaep:xaHue YpoKa) TeKyLui u
NMPOMeKYTOYHbIH
KOHTPOJIb

Pazgen 1 TEIIJIOBBIE SIBJIEHUSA (23 yaca)

OcHoBHBIe BU/BI 1eATeJbHOCTH yueHuka: HaOmoate n3MeHeHrne BHYTpeHHEH SHEepPrHH Tella IIPH Terlonepeiade U padoTe BHEIIHNUX CHIL. VcciienoBats siBJieHIEe TeINIO0OMEHa IIPH CMENTMBAaHUY XOJIOTHON M Topstdei
BOJIbL. BRIYMCIIATH KONUYECTBO TEIUIOTHI U YAEIbHYIO TEIJIOEMKOCTh BEIECTBA IPH TeIIonepeaade. M3MepaTs yAenbHy0 TEII0EMKOCTh BellecTBa. M3MepsaTs TemnoTy miasiaeHus abja. VceneoBaTh TEIIOBBIE CBOMCTBA
napaduna. HaGmonaTts n3MeHeHne BHYTPEHHEH SHEPTUH BOABI B pe3yNIbTaTe HCHApEHHs. BEMHUCIATE KOTUYECTBO TEIUIOTH B POIECCaX TEILIONEeP eAauH IPH IUIABJICHUH U KPUCTAIUIN3AINH, HCIAPEHUN U KOHACHCALIUH.
BoruncnaTh yaenpHyro TEIIoTy IIaBICHHS U TapooOpa30BaHHs BellecTBa. M3MepsaTh BIaXKHOCTb BO3AyXa IO TOUKe POChL. OOCYKAATh IKOJIOTHIECKHE TOCIEACTBUS IPUMEHEHHUS ABUTATENNel BHYTPEHHETO CrOpaHus,
TETIJIOBBIX U THAPOIICKTPOCTAHIHH.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS TEMBbI. CaMOCTOSATEIILHOCTD B HpI/IO6peTeHI/II/I HOBBIX 3HAHUH U TMPaKTU4YECKUX yMCHI/Ii/’I; y6e)KI[éHHOCTL B BO3MOXXHOCTHU IMO3HAHUA MPUPOJLI, B HeO6XOZ[I/IMOCTI/I pazyMHOTO

HMCIOJIH30BaHUS TOCTHIKCHHI HayKu U TEXHOJIOTHH UIsI TaJIbHEHIIIEro Pa3BUTHA YECITOBEUCCKOTO O6H.[eCTBa; YBaXXCHUA K TBOPIIAM HAYKH U TEXHUKHU,; OTHOIIECHUE K KYJIBTYPbI; 3HAHUEC OCHOBHBIX IPUHIIUIIOB U ITPaBUJI

OTHOIICHUA K IIPUPOAE; 3HAHHUE OCHOB 3J0POBOI'O 06p21321 JKHU3HU U 3}10p0BLeC6epel"a}0HII/IX TCXHOJ’IOFHﬁ; 9KOJIOTHUYECKOC CO3HAHUC (1)I/I3I/IKG KaK 2JIEMEHTY 06L[I€‘ICJ'IOB€‘ICCKOI71; BJIAACHHUEC OCHOBAMHU COILMAJIbHO-
KPUTHYECKOT'O MBIIIJICHUA.

OOBSICHSAIOT CBOMCTBA

TBEPABIX Tew, )kuaKkocTeld | [lo3HaBaTesbHbIe: BeIaensaioT u GpopMynupyroT no3HaBarenbHyto 1enb. CTpodar norudeckue | [locmanoéxa u peutenue [lepconanbHbIi
1/1 S = 1 Ta30B; HA3BIBAIOT LeNH pacCcyXKACHUH. BBIABUTaloT W OOOCHOBBIBAIOT THUIOTE3BI, MPEAJTIAra0T CIOCOOBI WX | yYeOHOU 3a0auu-TIOUCK U | KOMIBIOTEP, 3KpaH,

= £ HNPUYUHBI I3MEHEHHS MIPOBEPKH OTKpPBITHE HOBOTO MIPOEKTOP,
g g ? CKOPOCTH TeJl; IPUBOAAT 3HAIOT CMbICT (DU3MUECKUX BEIMYMH «TEMIIepaTypa», «CPeAHssl CKOPOCTh  TEIUIOBOTO | crocoba JeHCTBHM. MIPE3eHTALMOHHbII
H E’ ;’ IpUMepH! AeiicTBUs JBIDKCHUS», CMBICIT IOHATHS «TEIUIOBOE PABHOBECHS». YMEIOT pa3InyaTh TEIIOBBIC SIBICHUS, MaTepua, 3JeKTPOHHbIE
Tz = U3BECTHBIX UM CHII; aQHAJIM3UPOBATh 3aBUCUMOCTb TEMIIEPATYPHI T€NIa OT CKOPOCTH JIBIDKEHUS €ro MOJIEKYJ 3agaHus Ha OMCK nocoowust.
g ; z OIHCBIBAIOT PeryastuBuble: ~ DopMynIupylOT — IO3HABaTeNbHYIO  Liellb, COCTABJIIIOT  IUIAH W | MHGOPMALUH 110 HOBOMY
= S MpeBpaIIeHNs SHEPTUH. TIOCJIeIOBATENFHOCTh JEUCTBUH B COOTBETCTBHH C HEil Marepuany.
5 z Uccnenyror 3aBucumocts | KommynukaTuBublie: [lmanupyior oOmme crmocoObl paboThl. Mcnonb3yroT aneKkBaTHBIE
BoA HAIIPaBJICHUS U CKOPOCTH | SI3BIKOBBIE CPECTBA JUISl OTOOPaKEHUS CBOMX TYBCTB, MBICIIEH M TTOOYXISHUIHA DpoHTaNBHEIH 01IpOC,

TeIII000MeHa OT YCTHBIE OTBETHI

Pa3HOCTU TeMIeparyp

Ilo3naBaTesbHbIe: Bpinensior 0000IIEHHBIH CMBICT 3aJayd. Y CTaHABIMBAIOT NMPUYMHHO- | [locmawnoska u pewienue
OCyIeCTBISIOT CJI€ZICTBEHHBIE CBSI3H, 3aMEHAIOT TEPMUHBI ONPeIeNICHUAMHI yuebnoii 3adaqu-nouck 1 | IlepcoHanbHbIi
212 g E MHKPOOIBITHI IO 3HAIOT: MOHATHE BHYTPEHHEW SHEPTHH TeNa, CIIocOObl N3MEHEHHUs] BHYTPEHHEH SHEeprin OTKPBITHE HOBOT'O KOMIIBIOTED, SKPaH,

d:a ;5; peanu3anuy pa3IuaHBIX YMeroT: HabMOAaTh U UCCIIENA0BATh NIPEBPAICHIE YHEPIHHU Tela B MEXaHHUECKUX Mpoleccax, | crmocoba neiCTBHHA. MIPOEKTOP,
g g CIIoco00B H3MEHEHHUS MIPUBOANTD IIPAMEPHI IPEBPANICHHUS SHEPTHH IIPH MTObeMe Tella, TIPH eT0 MafaeHu, OOBACHATE | Pewtenue uacmmuix MIPE3eHTAOHHBII
25 BHYTpEHHEH SHEeprun W3MEHEHHE BHYTPEHHEH OSHEpTMH Tella, KOrja HaJ HHUM COBEpHIAIOT paboTy WM Telo | 3a0au-OCMBICICHUE, MaTtepHal, MeKTPOHHEIE
g E Tena coBepIIaeT paboTy, HePEINCISITH CIOCOOBI I3MEHEHHS BHYTpEHHE} OHeprHH 5 KOHKPETH3aIHS 1 rocoous.
S = Pefymlmnm,le: CoCTaBISIIOT TUIaH U TOCIICA0BATENBHOCTD AeicTBIA. C4aloT cBoii croco6 | oTpaboTka HOBOTO
g E) JEHUCTBUS C ATAJTOHOM crnocoba neicTBus npu
O & KommyHukaTupHble: ONuCHIBaIOT COBEpIIaeMbIX JAEHCTBUI C LENbIo

coziepiKaHue
OPHUEHTUPOBKU MPEIMETHO-TIPAKTHUECKON UIIM HHOW JACSITeIBbHOCTH

PECIICHUHU KOHKPETHO-
MPaKTUYECKUX 3a1ay.




Hccnenyror 3aBUCUMOCTh

ITo3naBaTesibHbIe: BbIpaxalOT CMBICH CHTYallMd pa3iM4HBIMH CPEICTBAMH (PHCYHKH,

Pewienue yvacmmuoix

s . TEIIONPOBOIHOCTH OT CHMBOJIBI, CXeMBI, 3HaKkK). OCO3HAHHO M IIPOU3BOJIBHO CTPOST PEUEBHIE BHICKA3bIBAHUS 3a0ay-0CMBICITICHHE, Iepconanbhslit
3/3 z 5 pozia BelecTsa 3HAIOT: MOHATHE «TETJIONPOBOIHOCTHY KOHKPETH3aIHs 1 KOMIIBIOTED, IKPaH,
§ g YMeroT: 00BSICHATE TEIUIOBBIE siBIeHNS Ha ocHoBe MKT, mpuBOIUTE MpUMepEH! Terutonepead | oTpaboTKa HOBOTO TIPOEKTOP,
2 § IyTeM  TEIUIONPOBOAHOCTH,  INPOBOAUTH  HCCIENOBATENBCKAN  HKCIIEpUMEHT 10 | crocoba aeicTBus npH MIPe3eHTAOHHBII
E g TEIUIONPOBOIHOCTH PA3IMYHBIX BEIIECTB U A€NaTh BEIBOJ, IPUBOIAHUTH IPUMEPHI KOHBEKIMN M | PEHICHHH KOHKPETHO- MaTtepua, IEeKTPOHHbIE
gz H3ITydeHHs, CPABHUBATh BB TEIUIONIEpEIadn MIPAaKTHIECKHX 3a/1ad. rocoous.
5 = PeryasituBHble: CTaBAT yueOHYIO 3a/1aqy Ha OCHOBE COOTHECEHHUS TOTO, UTO yXe U3BECTHO U
E& YCBOEHO, ¥ TOTO, YTO €Ill¢ HEM3BECTHO OTBeTHI Ha BOIPOCH! B
] KoMMyHHKaTHBHBIe: Y4UaTcsi apryMEHTHPOBAaTh CBOIO TOUKY 3pPEHHS, CTIOPUTh U OTCTAaHBaTh | XOJ€ MpoOIeMHOIt
CBOIO MO3HILIUIO HEBPAXKIOHBIM ISl ONIOHEHTOB 00pa3oM Oecenpl .
HUccnenyror 3aBucumocts | Ilo3HaBaTesnbHBbIe: BrIpakaloT CMBICI CHTyallud pa3IWYHBIMHA CpPEICTBAMU (PUCYHKH, | Peuienue uacmuvix
::'; TEIIONPOBOAHOCTH OT CHMBOJIBI, CXeMBI, 3HaKkH). OCO3HAHHO ¥ IIPOU3BOJIEHO CTPOSIT PEUEBHIC BHICKA3bIBAHHS 3a0a4-0CMBICIICHHE, [MepconansHebit
4/4 2 pOJia BeIIecTBa. 3HAIOT: MMOHATHE «TEIIIONPOBOIHOCTEY KOHKPETH3aIHs 1 KOMIIBIOTEP, IKpaH,
= YMeroT: 00BSICHATE TEIUIOBBIE siBIeHNS Ha ocHoBe MKT, mpuBOIUTE MpUMepEH! Terutonepead | 0TpaboTKa HOBOTO TIPOEKTOP,
= IIyTeM  TEIJIONPOBOAHOCTH,  TNpPOBOAUTH  HCCIENOBATENBCKUII  OKCIEPHMEHT IO | crmocoba aeicTBHs mpH MIPE3CHTAOHHBII
& TEIIONPOBOAHOCTH PA3JIMIHBIX BELIECTB M AENATh BBHIBOJAA, IPHBOIUTH MPUMEPHI KOHBEKIUH | PEIICHUH KOHKPETHO- MaTepHal, MeKTPOHHbIE
= Bxomoii tect 1 M3Ty4eHUsI, CPABHUBATh BB TEIIONEPEAadn MPaKTUIECKHX 3a/1ad. rocoous.
% PeryasituBHble: CTaBAT yueOHYIO 3a/1ady Ha OCHOBE COOTHECEHHS TOTO, UTO yXKe M3BEeCTHO U | OTBETHI Ha BOIPOCH! B
E YCBOEGHO, ¥ TOTO, YTO €Ill¢ HEM3BECTHO XoJ1e mpoOIIeMHOI
< KoMMyHuKkaTHBHBIE: YUaTcsi apryMEHTHPOBATh CBOIO TOUKY 3pEHHsI, CIIOPHTh U OTCTAaMBaTh | Oecerbl
CBOIO MTO3HIHIO HEBPAKACOHBIM ISl OIIIIOHEHTOB 00pa3oM BxonmHoe TcTHpOBaHHE.
- Pewenue uacmmnuvix
g [o3naBaTenbHble: BBIICHIIOT OOOOIICHHBIH CMBICT W (QOPMAIBHYIO CTPYKTYPY 33Jaud. | 3a0au-OCMBICIICHHE, [epconaneHbIi
5/5 g TIOHHMAFOT CMBICIT BEIMONHAIOT Oneparyy co 3HaKaMH 1 CHMBOJIAMHU KOHKPETH3aIHs ’ KOMIIBIOTED, FKPaH,
B HOHSTHS «KOJIHIECTRO 3HAIOT: 3HATh MOHATHE «KOJINYECTBA TEIIOTHI», CAUHHILY H3MEPEHHUS 0TpaboTKa HOBOTO MIPOEKTOP,
f = TETLIOTHI, €8 ¢HHHILY YMeIoT: HaxoAUTh CBA3b MEXAy equHHuamu kommdectBa Temnotsl: JUK, x/Dk, kan, kkan., | cmocoba meiicTBus mpH MIPE3CHTAOHHBII
2 ez paboTaTh € TEKCTOM y4YeOHWKA, OOBSCHATH (PU3NUECKUI CMBICN, HPUBOAUTH IMPUMEPHI | PELIEHHH KOHKPETHO- MaTtepua, IEeKTPOHHbIE
2e5 H3MepeHHﬂ:06T’ﬂCHﬂT}’ TIPUMEHEHHs Ha MPAKTHKE 3HAHUK O Pa3IMYHON TEINIOEMKOCTH BELIECTB. MPAaKTUYECKHX 33/1a4. nocoowust.
EECE usmueckuii cmpiC PeryasituBHble: COCTABIAIOT IUIAH M MOCNIEN0BATENLHOCTD IEHCTBHI 3nanueeo — npedmemmnoiii
; 5 = IPUBOIUTH NPHUMEPBI KoMMyHMKaTHBHBIE: YMEIOT MPEJCTaBIATh KOHKPETHOE COACPKAHHWE W COOOIIATh €ro B | onvim, npeomMemuas
E MMICEMEHHOH 1 yCTHOHU (hopme KoMnemenyus, yueoHas u
2 nosnasamenvbHas
£ OesimenbHOCHb
< DpOHTAIBHBIN OIPOC,
YCTHBIE OTBETEHI
Pewenue yacmmuix
IMo3naBaTenbHbIe: Bbiiensior 00OOIIEHHBIH CMBICT M (GOPMANBHYIO CTPYKTYpPY 33Jadd. | 3adau-OCMBICICHUE, [lepconanbHbIi
6/6 TIOHHMAFOT CMBICIT BeImonHSAIOT Oneparyy co 3HaKaMH ¥ CHMBOJIAMH KOHKPETH3aIHs ’ KOMIIBIOTEP, IKPaH,
MOHATHS «y/eTbHast 3HAIOT: MOHATHE «yJETBHON TEIIIOEMKOCTIY, SANHHILY H3MEPCHUS 0TpaboTKa HOBOTO MIPOEKTOP,
YMeIoT: HaxoAUTh CBA3b MEXAy equHHnamy konmdectBa Temnotsl: JUK, x/[k, kan, kkan., | crmocoba aeiicTBus mpu MIPe3eHTAIOHHBII

YiaeabHasi TEII0EMKOCTh

TEIIOEMKOCTEY, €€
€/IMHUILY U3MEPEHHUS,
O0OBIICHATH (HUBHICCKUIT
CMBICIT TIPHBOJUTH
IpUMEPHI

paboTaTth ¢ TEKCTOM ydeOHHKA, OOBSCHITh (PU3MUYECKAN CMBICH Y. TETUIOEMKOCTH BEIICCTBA,
aHAJIM3UPOBATh TAOJIMYHbBIE IaHHBIC, TPUBOJUTH NMPUMEPBI TPUMEHEHHs Ha TPAKTUKE 3HAHHM
0 pa3INYHOMN TETJIOEMKOCTH BEIIECTB.

PeryasituBHble: COCTaBISIOT IUIaH U TOCNIEI0BATENLHOCTD AEHCTBUM

KoMMmyHUKaTHBHBIE: YMEIOT NMPEACTABISATh KOHKPETHOE COAEp)KaHHe M coo0IiaTh ero B
NHCbMEHHOHU M YCTHOI hopme

PEHICHNHU KOHKPETHO-
MPaKTUYECKUX 3a1ay.

3nanueso — npeomemmuuiil

onsim, npedwemHaﬂ

KomnemeHyus, yll€6Haﬂ u

nosHasamenbHas
OesmenbHOCMb
DpoHTaNBHBIN OTpOC,
YCTHBIE OTBETHI

MaTepua, MEKTPOHHbIE
ocoous.




Ilo3HaBaTesabHbIe: BblpaxaloT CTPYKTypy 3afaud pa3HbIMH CpeACTBaMHu. Bslaensior

Pewienue yvacmmuoix

. g
E B Ber4ucisiior KonuuecTBo KOJIMYECTBEHHbIE XapaKTEPUCTHKN 0OBEKTOB, 3aJJaHHbIE CTIOBAMHI 3a0ay-0CMBICITICHHE, Iepconanbhslit
717 g 3 = TEIUIOTHI He0OX0auMOe 3Hat0T: GOpMyITy Ui pacdeTa TeIIOThI KOHKpEeTHU3aLusl U KOMIIBIOTEP, SKPaH,
%
5 &E IUISL HarpeBaHMs WIIH VYMeIoT: pacCUMTHIBATH KOJMYECTBO TEIUIOTHI, HEoOXOOMMOE JUIl HarpeBaHMs Tela WM | 0TpaboTKa HOBOTO TIPOEKTOP,
(=2 o “
: - BBIACISIEMOTO TIPH BBIZIEIIIEMOE MM TIPH OXJIaXKICHUH criocoba aeicTBys IpH MIPe3eHTAOHHBII
= = B OXJIaXKICHUH, TIPUMEHSISI JlmunoctHeie: [Ipumenss Qopmyny st pacdera KOJMYECTBA TEIUIOTHI, BBIYHCIIIIOT | PEHICHHH KOHKPETHO- MaTtepua, IEeKTPOHHbIE
§ = E ; (dopmyiy st pacuéra H3MEHEeHHUE TeMIIEpaTypHl Tella, eT0 MacCy U yIeIbHYIO TEINIOEMKOCTh BEIECTBa MIPaKTHIECKHX 3a/1ad. rocoous.
=] o o
= 5 Eg KOJIMYECTBA TETJIOTHI, PeryasituBable: CaMOCTOATENBHO (GOPMYIHPYIOT TO3HABATENBHYIO IIETb U CTPOAT ASUCTBUS | 3nanueso — npedmemmblil
=
BBIYHCIISIIOT U3MEHEHH B COOTBETCTBHH C Heit onbvim, npeomMemHdasi
g;gg CIISIOT U3MEHEHHE COOTBETC C He 0.
55 E TeMIIEpaTyphl TeNa, ero KovmMmyHukaTuBHbIe: PaboTaloT B rpymme, yCTaHABIMBAIOT Pabouyle OTHOLICHHS, y4yaTcs | KoMHemeHyus, y4eOHas u
g5 = Maccy U yAeIbHYIO 3¢ (}HEKTHBHO COTPYIHUYATH U CIIOCOOCTBOBATH NPOAYKTHBHOM KOOMEpaun nosnasamenvbHas
S8 TEIUIOEMKOCTh OesmenbHOCMb
=
IMo3naBaTenbHBbIe: BEIONPAIOT, COMOCTABIAIOT U 0OOCHOBBIBAIOT CIIOCOOBI PEICHUs 3afaun. | Pewenue uacmmuix
8/8 E = Hccrnenyrot siBneHue OcCymecTBISIIOT MOUCK W BBIIENeHHEe HeoOxoxuMmod wnHQopMmarmu. BrlpakaroT cMBICT | 3a0au-OCMBICICHUE, Ob6opynoBanne st
= 2 g TEIII000MEHaM IIpH CUTyalluM pa3IMYHBIMHA CpPEICTBaMH (PUCYHKH, CHMBOJIBI, CXEMBI, 3HaKd). BEBIOMpAlOT | KOHKpETH3alHs U BBINIOJTHEHUS JI.p
] 2} o
Z = s CMEIIMBAHUU XOJIOJHOH M | Hanbosee 3 peKTHBHBIE CIIOCOOB! peLIeHHs 3a1aun orpabotka 3YH npun
g : 3 A ropstaeil BoJpI, 3HAIOT: NpaBWiIa MOJIB30BaHMs (PU3NUECKUMH NTPUOOpaMHU peLIeHNH KOHKPETHO-
e 5 3 a COCTaBIISIIOT ypaBHEHHE YMeIoT: HcCIeoBaTh CO BPEMEHEM TEeMIIEpaTypy OCTHIBAIOIIEH BOIBI, OOBACHATh U3MEHEHHS | MPAKTHUECKUX 3ajad.
& 2 : = TemyIoBoro OanmaHca Ha ocHOBe MKT OOBSACHATH MOIMydeHHBIC PE3yIbTaThl, NMPEACTABIATh MX B BHJAE TaOMIHII,
= o
g 2 = s AHAIM3UPOBATH IPUYUHBI TIOTPEITHOCTH U3MEPEHHH, Jlabopatopras paborta,
=] o v
22 g 2z PeryasituBuble: CoCTaBiSIIOT IJTAaH M MOCIENOBATeNbHOCTh JAeHCTBHH. OIEHHBAIOT | HPaBUIIBHBIC IPSIMbIE
= g E q§ JOCTUTHYTBIM pe3ynpTaT. COCTaBIAIOT IUIAH M MOCIENOBATEeIbHOCT JeiicTBUi. OLEeHUBAIOT | U3MEPEHHUS, OTBET C
g E 2 JOCTUTHYTBIH pe3ysbTaT €IMHAIIAMH U3MEPEHNS B
s 29 KommyHukaTnBHbIe: Pa3BuBaoT yMmeHHe HHTErpHpoBaThcsi B TIpymmy cBepcTHukoB u | CH.
= 8 = CTPOUTH NMPOITYKTHUBHOE B3aUMOJICHCTBUE CO CBEPCTHHUKAMH ¥ B3POCIIBIMU
v = Odopminenne paboTHI,
BBIBO/I.
R IMo3naBaTenbHbIe: BEIONPAIOT, COMOCTABIAIOT M OOOCHOBEIBAIOT CIIOCOOBI PEIICHNUS 3afaun. | Pewenue uacmmuix
9/9 ~ g M3mepstor TerumoéMkocTs | OCYIIECTBISIOT TOWCK W BBIIENEHHE HE0oO0XoauMoil uH(opMamuu. BeipakaroT CcMBICT | 3a0au-OCMBICIICHHE, O6opynoBaHue st
2= & TBEPIOTO Teua, CUTyallMM pa3MYHBIMUA CpPEICTBaMH (PUCYHKH, CHMBOJIBI, CXEMBI, 3HAaKM). BBIOMpAIOT | KOHKpETH3alHs U BBITIOJTHEHUS JI.p
s E2 COCTaBJISIIOT QJITOPUTM Hanbosee 3 (PeKTUBHBIE CLIOCOOBI PEIICHUs 331a41 orpabotka 3YH npun
(=]
S = = peleHus 3a1a4y 3HAIOT: NpaBuiia MOIB30BaHKs (PU3NUECKUMH TPUOOpaMHU pelIeHNH KOHKPETHO-
<® Y o .
e X2 VYMeIoT: OompeseNsaTh TEeIUIOEMKOCTh TBEPAOTO Teja, OOBSCHATH INOJMYYeHHBIE PE3yNbTaThl, | MPaKTUUECKUX 3ajad.
) = MIPEICTABIATH MX B BHJE 33/1a9H, aHATM3HPOBATH IIPUYUHBI TIOTPEITHOCTH N3MEPEHUH, Jlaboparopras paborta,
Z5= PeryasituBuble: CoCTaBISIIOT IDIAaH W IOCNIENOBATeNbHOCTh JAeHCTBUHA. OIEHWBAIOT | MPaBHUIIBHBIC MPSIMBIE
e & § JOCTUTHYTBIH pe3ynbTaT. COCTaBISIIOT IUIAaH M MOCIEI0BaTeIFHOCTh AeHCTBUH. OIEHMBAIOT | M3MEPEHHS, OTBET C
Sz ; JOCTUTHYTBIH pe3ysbTaT €INHNIIAMH U3MEPEHNS B
L§ § 2 KommyHukaTnBHBIe: Pa3BuBaoT yMmeHHME HHTErpHpoBaThcs B Tpymmy cBepcTHukoB u | CH.
= CTPOUTH NMPOIYKTHUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMH M B3POCIIBIMU Odopmiierne padoThl,
=
s BBIBOJI.
ITo3HaBaTeJbHBIE: 3HAIOT: YTO TAKOE TOIUIMBO M Y/ICJIbHAS TEMJIOTa CrOPAHHUs TOIUTUBA Pewenue uacmuoix
CocCTaBNsIOT ypaBHEHUE VYMeroT: 00BACHATh (U3MYESCKUH CMBICH YAETHbHOM TEIJIOTHl CropaHus TOIUIMBAa M | 3a0au-OCMBICIICHHUE, [TepconanbHbII
10/10 TEIUIOBOTO OasaHca Uit paccYUTLIBATh €€, IPUBOANTH NPUMEPHI IKOIOTHYECKH YHCTOTIO TOTUINBA KOHKpETHU3alus U KOMITBIOTED, DKpaH,
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[o3naBaTenbHble: Boinensaior GopManbHyI0 CTPYKTYpY 3aad. YMEIOT 3aMEHSTh TEPMUHBI

O06o0mmeHue u

5 = Ha6monarot u OTpeENeHNUsIMU. Y CTAaHABIMBAIOT MPHUYMHHO-CIIEICTBEHHBIE CBA3M CTPYKTYypHUPYIOT 3HAaHMS. | CHCTEMaTH3aLUs Iepconanbhslit

£ % OITMCHIBAIOT U3MEHEHMS U | OIpenesnsioT OCHOBHYIO M BTOPOCTEIIEHHYIO HH(pOpMauuo. Beiiensior 00bekTsl M nporeccs | Marepuana. Koppekuus KOMIIBIOTED, IKPaH,
3 v o

2% g HpeBpanieHus C TOYKH 3pEHHs LIeJIOTO U JacTel 3HaHUI ¥ C1IOCO00B TIPOEKTOP,

253 MEXaHHYECKOH U 3Ha1oT: (QOpPMYIHPOBKY 3aKOHA COXPAHEHWS ¥ IPEBPAIICHHS SHEPIHMH B MEXaHWUECKHX W | JIEHCTBHM. MIPe3eHTAOHHBII
: = BHYTpEHHEH SHEeprun TEIUIOBBIX IIpoIIeccax 3nanue6o — npeOmemublil | MaTepual, NEKTPOHHbIE
= % 5 Tela B pasIMIHbIX YMeIoT: NpHBOIMTH NPHMEPH IPEBPAIlEHHsS MEXaHMYECKOW SHEpPruyM BO BHYTPEHHIOW, | Onvim, npeomemudas nocoOHs.

g = E HpoIECccax. Mepexosia SHEPIMU OT OJHOTO Tela K APYroMmy, NMPHUBOJUTH HMPUMEPHI, MOATBEPXKIAIOIINE | KOMHemeHYus, y4eOHas u

S wg 3aKOH COXPaHEHUSI MEXaHUUECKOH SHEpTuH nosnasamenvbHas

2 =2 PeryasituBHble: OCO3HAIOT Ka4yeCTBO U YPOBEHb YCBOCHHUsS. BHOCAT KOPPEKTHBBI H | OeamenbHOCHb

] o %

z =5 & JOTIOJIHEHHS B CIIOCO0 CBOUX /e CTBUi

g 2 KommyHnukaTuBHble: Berynalor B auaior, ydJacTBYIOT B KOJUICSKTHBHOM 00cCyxIeHHH | OTBETHI Ha BOIPOCH B

(<] o o v

3 npoGJieM, yJarTcst BIaieTh MOHOJIOTHYECKOH 1 THAIOTHIecKoil (hopMaMu pedn X071 IpoOIeMHON
Oecensl .

. JemoHcTpupytor ymerne | Ilo3maBaTenbHble: BriOupator HanmGonee d3¢h¢eKTuBHBIE CIOcOOB pemieHus 3anad. | Pasgépymoe oyenusanue

< 2 o
12/12 5 = OTIMCHIBATH IMPOLIECCHI OCO3HaHHO U IPOU3BOJIFHO CTPOST PEUYEBbIC BHICKA3bIBAHHS B IUCEMEHHON Qopme - pebsBICHHE
S e 5 HarpeBaHus U 3HAIOT: OCHOBHBIEC 3aKOHBI X (JOPMYIIBI IT0 U3YUCHHOH TeMe PE3YIBTATOB OCBOGHHS
23 2 OXJIAXKICHUS Tel, YMeIoT: IPUMEHATH 3HAHUS K PEIISHUIO 3a1a9H o
- . crioco0a IeHCTBHSA U ero
'BSICHSITH TIPUIMHBI U ryJsTHBHbIe: OILEHUBAIOT JOCTUTHYTHIH TBTAT. HAIOT KadecTBO U BEHb
s 00BsIC Pe e: OmeHWBalOT 10C e3 aT. OCO3HAIOT Ka4ecTBO 0BE
=g e MPUMEHEHHS B KOHKPETHO
2 z CrocoOBI N3MEHEHUS YCBOGHHS
g % e BHYTpPCHHE#! SHEpTHH, KommyHukaTuBHbIe: ONUCHIBAIOT COACPIKAHHE COBEPIIACMBIX JICHCTBHIT HPAKTAIECKAX
g = COCTABIIAITh U peIlaTh CHUTYaIHsX.
(=)
z £ YpaBHEHUE TEIJIOBOTO Kontponphas padora Ne 1
Oamanca
[o3naBaTenbHble:  Brigensior u  (OpMyIUpYIOT TO3HABAaTENbHYIO meib. Bribuparor | Pabora Hag ommOkamu
13/13 | Hccrenyror TemnoBsie 3HAKOBO-CHMBOJIMYECKHE CPEICTBA ISl TOCTPOCHUSI MOAEIN Pewenue uacmmnuvix

0
- o JEHCTBUS BELIECTB, 3HAIOT: ONpE/IeNeHNE IUIaBJICHHS U OTBEP/ICBAHHS, TEMIICPATYPHI IIABICHUS 3a0a4-0CMBICIICHHE, IMepconansusrit
§ g - CTPOSIT U OOBSCHSIOT VYMeIoT: NpPUBOAWTH HPUMEpPHl arperaTHBIX COCTOSIHMM BeIeCTBa, OTJIMYATh arperaTtHble | KOHKPETH3alHs U KOMIIBIOTEP, IKPaH,
2 g rpaduK M3MEeHeHUs COCTOSIHUSI M OOBSICHATH OCOOCHHOCTHM MOJIEKYJIIPHOTO CTPOCHHWSI Ta30B, XHUAKOCTEH M | 0TpaboTKa HOBOTO MIPOEKTOP,

2 o o
= 5 & TeMIepaTyphl IpH TBEPABIX TeJl, OTIMYATH MPOLECC IIaBJICHHs OT KPUCTAJUTU3ALUH U TIPUBOJIUTH IPUMEPHI 9THX | crocoba JelcTBus MIPe3eHTAOHHBII
= 2z HarpeBaHWU U IUIaBICHUH | TPOIECCOB, MPOBOJUTH HCCIEIOBATENbCKUI OKCIIEPUMEHT 110 H3y4deHHio IuiaBieHus, | O6obmeHue u MaTtepua, IEeKTPOHHbIE
g5 OOBACHATH PE3YNBTATHI IKCIIEPHUMEHTA, paboTaTh ¢ YI€OHUKOM cucremaruzanms 3YH. nocoowust.
= o o
g E g PeryasituBuble: OmpenensioT IOCIENOBAaTENFHOCTh ITPOMEXYTOUYHBIX Ieled ¢ yderoMm | 3nanueso — npedmemmblil
b = = KOHEYHOTO pe3yibTara onvim, npeomemHasi

=
z 82 KoMMyHHKaTHBHBIe: Y4JacTBYIOT B KOJUIEKTHBHOM OOCYXIEHUH IpOOJIeM, ydaTcs BIAAETb | KOMnemeHyus, yueOHas u
= . .
E2s MOHOJIOTHYECKOH M THATIOTHYeCKOr popMamMu pedn no3HABAMENbHAS
5 E odesmenbHOCHb
= OTBeThI Ha BONPOCHI B
< X071 TIPOOIEMHO#
Oecessl .
o Ompenemnsitor  ynensHyo | Ilo3HaBaTeabHbIe: BrpakaroT CTpyKTypy 3aady pa3HbIMU cpeacTBamMu. CTposT orudeckue | Pewenue yuebnou
14/14 = TEIJIOTY IUIABJICHUS JIbJA, | LEMH PacCyKAeHHI. BHIIOMHAIOT omnepanyy co 3HAKaMH M CHMBOJIAMU 3a0a4u-TIONCK U Iepconansueit

= 5 g KOJIMYECTBO TCIJIOTHI. 3HaIOT: MOHITHE y)le.]'leOﬁ TEIJIOTHI IVIaBJICHUA, (bH3Hq€CKHﬁ CMBICJIM, €CAUHULBI U3MEPCHUA OTKPBITUE HOBOI'O KOMIIBIOTEP, OKpaH,
E = : - CoCTaBIAIOT ~ aNTOPUTM | YMEIOT: aHaJM3UPOBaTh TAOMMYHBIC JaHHBIC TEMIIEPATyphl IUIaBICHUs, rpaduK IUIABIeHUS U | crocoba IeicTBusI. IIPOEKTOP,

= . o
2=z = = peLieHus 3amay Ha | OTBEpJCBaHMS, PACCUUTHIBATh KOJWYECTBO TEILIOTHI, BBIICISIOUICIOCS MPH KPUCTAJUTM3ALMY , | 3HaHueso — npeomemubitl | NPe3eHTAHOHHBII

<
. 28s IJIaBJICHHE U | OOBSCHATH MPOLECCH IUIABICHHS M OTBEPIACBaHMS Tela HAa OCHOBE MOJCKYISIPHO- | onwim, npeomemnas MaTepHal, JIEKTPOHHBIE
E g_ E g KpHUCTAJIM3AIHIO0 U | KMHETHYECKUX MpeAcTaBIeHUN KoMnemenyusi, y4ebnas u rnocoous.
£ 2 = CTPOSIT rpaduk Ha | PerynsaruBHble: CTaBsT ydeOHYIO 3aady Ha OCHOBE COOTHECEHHUS TOTO, UTO YK€ U3BECTHO U | HO3HABAMENbHAS
= g g : TUTaBJICHHE U | YCBOEHO, U TOTO, 4TO €IIe HEU3BECTHO OesimenbHOCb
= = g g KPHUCTAIUTU3ALHUIO TET KoMMyHuKaTHBHBIE: AJEKBaTHO HCIIONB3YIOT pedYeBbIe CpencTBa Uil Jauckyccun u | Pabora ¢ tabGmumamuy,

2 g apryMeHTAIH CBOEH MO3HINN CIIPaBOYHBIM MaTEPHAJIOM
D
=
b




OnpenensioT  yaenbHYIO

ITo3naBaTesibHBIE: BEIpakaloT CTPYKTYPY 3a1a4 pa3HbIMU cpeAcTBaMu. CTpOAT JOrHYecKue

15/15 TEIUIOTY IUIABJICHHA JIbJa, | LENU PacCyKACHUH. BRIMOIHAIOT onepanuu co 3HakaMH ¥ CUMBOJIaMHU Komnnexcnoe
o= KOJINYECTBO TEIUIOTHL. | 3HAIOT: MOHATHE YIEIbHOM TEIIOTHI IUIaBICHUS, (U3MUESCKUIT CMBICIIH, €AMHHIIBI H3MEPEHUS npumenenue 3VH. TepconanbHbIi
% CoCTaBIIIOT ~ aNTOPHUTM | YMEIOT: aHaJIM3UPOBaTh TAOIMYHBIC JaHHBIE TEMIIEPaTyphl IUIaBIeHus, rpaduk miaBneHus u | Koppexyus sHanuil u KOMIIBIOTE, SKpaH,
& pemieHHss  3amad = HA | OTBEpAEBAHUS, PACCUMTHIBATH KOJMYECTBO TEIUIOTHI, BRIACISIONIETOCS NPH KPUCTAIUIM3ALMHN , | CHOC0008 Oeticmauil.. poeKTOp
2 TUTaBJICHHE U | OOBSCHATH TIpOLECCHl IUIaBICHHS M OTBEpACBAHHMSI Tela Ha OCHOBE MOJEKYJSIpHO- | OTBETHI Ha BOIPOCH B ’ .
z KPUCTAJTU3ALIHIO U | KMHETHYECKUX MPECTaBICHHI X0J1e poOIeMHON Tpe3CHTALMOHHbIH
g crpost  rpadpuk  Ha | PeryiasituBHbre: CTaBsaT yueOHYIO 3a/jauy HA OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO U | Gecelpl. Matepuall, SJICKTPOHHBIC
A~ IUIABJICHUE U | YCBOEHO, Y TOTO, YTO €I1I€ HEU3BECTHO Pabota ¢ Tabauiamu, nocoous.
KPUCTAIU3ALHIO Tl KoMMyHMKaTHBHBIE: AJICKBaTHO MCIOJB3YIOT pEYEBBIC CPEICTBA Ui AUCKYCCHH M | CIIPaBOYHBIM MaTEpHalIOM
apryMEHTaly CBOCH MO3ULINU
= HaGmopator m3menennst | Ilo3naBaTenbHble: CTPOSAT JIOTHYECKHE ILEMH PACCYXJICHUH. YCTaHABIMBAIOT IPHYMHHO- | Peuienue uacmuvix
16/16 E E = BHYTpEHHEH SHEeprun CJIC/ICTBEHHBIE CBSI3H. BBIIENMSAIOT OOBEKTHI M IIPOIECCH C TOYKH 3PEHHUS LIEJIOT0 U JacTei 3a0a4-0CMBICIICHHE,
= ﬂé g £ BOJIBI B pE3YNIbTATE 3HAIOT: onpeeNeHus HCIapeHus 1 KOHACHCAuT KOHKPETH3aIUs U ITepcoHanbHbIH
E g E 2 UCTIapEeHUsI, OOBSICHSIOT YMeroT: OOBSACHATH IOHIDKEHHE TEMIIEpaTyphl JKUAKOCTH NpPU HCHAPEHHWH, INPUBOAWTH | OTpabOTKa HOBOTO KOMIIBIOTED, FKPaH,
S=5%& HOHW)KCHHUE TEMIICPAaTyphl | NPUMEpPBl SIBJICHUIH NPHUPOJbI, KOTOpbIe OOBSACHSIOTCS KOHACHCAIMEH mapa, NPOBOIMTH | crocoba IeicTBUs HPOEKTOP,
@ ’§ l: = Z HPH UCTIAPCHUN HCCIIEJOBATENBCKUI 3KCIIEPUMEHT 110 U3YYCHHIO MCTIApEHMsI U KOHACHCAIMH, aHaIn3upoBaTh | O6oOmeHne u NIPe3eHTalOHHBII
z ESE : KHUAKOCTU ero pe3ysibTaThl W JENaTh BBIBOABI, paboTaTh ¢ Tabiuueil yueOHHKA, NPHUBOJUTH NpUMEpBl, | cucrematusanus 3YH. MaTepual, NEKTPOHHBIE
: % ,: e UCIOJIL30BAHMS SHEPTUH, BBIIEIIEMON ITPU KOH/ICHCAIIMH BOASHOTO Mapa 3nanue6o — npeomemuplii | MOCOOHS.
gz 5 ] PeryasiTuBHbIe: BHOCAT KOPPEKTUBEI U JONOJHEHHS B COCTABICHHBIE IIAHBI onwvim, npeomMemHnasi
E = E : g KommynukaTuBuble: C 10CTaTOYHOH MONHOTOM M TOYHOCTBIO BBIPAXKAIOT CBOM MBICIH B | KOMHemeHyus, y4eOHas u
= = E g5 COOTBETCTBHY C 337]a4aMH M yCIIOBUSIMUA KOMMYHHKAITN nO3HABAMENbHAS
5 2 = 5 0esimenbHOCb
= g = 3 OTBeTHI Ha BOTIPOCHI B
2~ Xo0/1e poOIeMHO#
° Gecesibl .
ITo3naBatesnbHble: CTPOSAT JIOTHYECKHE LENMH PACCYXKICHUH. YCTaHABIMBAIOT NPUYUHHO- | Peutenue uacmmoix
Ha6mronarot nporecc CJIC/ICTBEHHBIE CBSI3U. BBIIENSIOT 0OBEKTHI M IIPOLIECCHI C TOYKH 3PEHHMS LIEJIOT0 U YyacTel 3a0a4-0CMBICIICHHE, IMepconanbHbIi
17/17 g KUIIEHHMs1, 3aBICUMOCTh 3HAIOT: OnpeeNeHus UCIapeHHs U KOHACHCAINH, KUITSHUS KOHKPETH3aIHs 1 KOMITBIOTED, JKpaH,
g TEeMIIepaTypbl KUMEHHS OT | YMEIOT: OOBSCHATH IOHIDKCHHE TEMIIepaTypbl J>KUAKOCTH NPU HCIapeHHH, INPUBOAUTH | OTPabOTKa HOBOTO MIPOEKTOP,
5 = aTMOC(EpHOTO aBJeHNs, | IPUMepHl SIBJICHHH NPHPOABI, KOTOpbIE OOBICHSIOTCS KOHAEHCAlMeW Tmapa, MPOBOAUTH | criocoba IeHCTBUs MPe3eHTallHOHHBII
: E E CTPOST U OOBSICHSIOT HCCIIEJOBATENBCKUI SKCIIEPUMEHT TI0 U3YUCHHIO MCTIApEHHsI M KOHAEHCAIMH, aHaIu3upoBaTh | O6oOmeHne u Marepuai,  SJIEKTPOHHBIC
g 28 rpad UK H3MEHEHUS €ro pe3yNbTaThl U JIeNIaTh BHIBOJBL, paboTaTh ¢ Tabmuiel 6 ydeOHHKa, MPUBOIUTH MPUMEpPHI, | cucTeMaTtu3anus 3YH. mocoOus.
E2E TEeMIIepaTypbl JKMAKOCTU UCIIOJIL30BAHMS SHEPTUH, BBIIEIIEMON TPU KOH/ICHCAIIMH BOASHOTO Mapa 3uanueso — npedmemmblii
Ea HpH HaTPEeBaHUH U PeryasitTuBHble: BHOCST KOPPEKTHBBI U JJOTIOJHEHHS B COCTABIICHHBIC TIAHBI onwvim, npeomMemnast
z §_ g KUICHUH KommyHnunkaTnBHble: C 10CTATOYHOH MONHOTOM M TOYHOCTBIO BBIPAKAIOT CBOM MBICIH B | KOMHemeHyus, y4eOHas u
=g = COOTBETCTBUY C 337]a4aMH U YCJIOBUSIMUA KOMMYHHKAIMU no3HABAMENbHAS
2 oesmenbHOCb
§ OTBeTHI Ha BONPOCHI B
xoJ1e poOIIeMHO
Oecensl .
Io3naBaTenbHble: BpIIensioT 0000IIEHHBIH CMBICT U (OPMalbHYIO CTPYKTYpY 3anadu. | Komniexcnoe
BBIYUCIAIOT YAETBHYIO BrIOMpaloT, COMOCTABISAIOT U OOOCHOBBIBAIOT CIIOCOOBI PEIICHHs 33Jauil. 3HAIOT OCHOBHBIE | npumernenue 3VH.
18/18 TEIUIOTY MOHATHS II0 W3YYCHHOW TeMe. YMEIT HaxoQuTh B TaOnuue HeoOXoAuMble IaHHble, | Koppexyus sHanuil u
apooOpazoBaHus, PacCUMTHIBATh KOJIMYECTBO TEIUIOTHI, MOMYYEHHOE WM OTAAHHOE TEIOM, YIEIBHYIO TEIUIOTY | cnoco6o delicmeui..

Pemenue 3axaq

KOJIMYECTBA TETUIOTHI
OT/IaHHOTO TEJIOM
(OJTy4eHHOT0) PH
KOHJICHCAIIUH

napooOpa3oBaHus, BIAKHOCTh

PeryasituBnpie: CnuuaroT cBOW cmoco0 jeiicTBus ¢ dTajgoHOM. OCO3HAIOT KauyecTBO H
YPOBEHb YCBOCHUS

KoMMyHuKaTHBHBIe: Pa3BUBAIOT yMEHHE WHTETPUPOBATBHCS B TPYIITy CBEPCTHHUKOB H
CTPOUTH MPOJTYKTHBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMH M yIHTEIEM

OTBeThI Ha BONIPOCHI B
X071e TIPOOIIEMHOIH
Gecempl.

Pabota ¢ Tabaumamu,
CIPaBOYHBIM MaTEPHUATIOM




= [o3naBaTenbHble: [IpuMeHSIOT MeTOAbl HHGOPMALMOHHOIO IIOMCKAa, B TOM 4Hcne ¢ | Peuwtenue wacmuuix [lepconanbHbli
& 5 W3MepsoT  BIAXHOCTH | TOMOIIbIO KOMIIBIOTEPHBIX CPEACTB. YMEIOT BBIOMpPATh CMBICIOBBIE €IWHHIBI TEKCTa U | 3a0au-OCMBICIEHHE, KOMITBIOTED, FKPaH,
19/19 <] ] BO3/yXa, OOBSICHAIOT | YCTaHABIMBATh OTHOLICHUS MEXKIY HUM. 3HAIOT MOHATHE BJIAXKHOCTH BO3JIyXa M CIOCOOBI | KOHKpETH3aLUs U MIPOEKTOP,
5 - § TPUHITAT JNEUCTBUS | ONpENENICHUS] BIAXHOCTH BO3AyXa. YMEIOT IPUBOAWTH HPUMEpPHl BIVSHUS BIAXHOCTH | O0TpabOTKa HOBOTO MIPe3eHTAOHHBII
2 \g Z ‘i npUOOPOB I M3MEPEHUST | BO3yXa B OBITY M ISSITEILHOCTH YEIOBEKa, H3MEPSTh BIAKHOCTH BO3/lyXa, paboTaTh B rpymnme | crocoba JeicTBus MartepHal, IeKTPOHHbIE
é 285 BIIQ)KHOCTH Bo3nyxa | PeryasituBubie: CamMocTOSTENEHO (GOPMYIHPYIOT ITO3HABATEIbHYIO LIENIb U CTPOST AeiictBus | O6oOmenne n rocoous.
g 5 =2 IICUXPOMETPaA U | B COOTBETCTBUH C HEll cucremaruzanus 3YH.
5 q:,( TUTPOMETpa KoMMyHMKaTHBHBIE: YCTaHaBIMBAIOT pabouyde OTHOWICHHs, ydarcsi 3(GEeKTUBHO JlaGoparopHoe
E g COTPYIHUYATh U CIIOCOOCTBOBATH NMPOLYKTUBHOI KOOIEpaIiuu OTBeTHI Ha BOIPOCH! B 000pyI0BaHUE.
5 X0ze IpoOIeMHOM
Gecesl .
- IMo3naBaTtensHble: [IpuMeHsIOT MeToAbl WH(OPMAIMOHHOTO MOHWCKA, B TOM 4Hcle C | Pewenue uacmmuix
20/20 | E; § . o M3mepsiroT BIaXXHOCTD TIOMOIIBI0 KOMITBIOTEPHBIX CPEICTB. YMEIOT BEIOMPATh CMBICIOBBIE EAMHHIBI TEKCTAa H | 3a0au-OCMBICICHUE, Ob6opynoBanne st
T2 E = BO3IyXa yCTaHaBIMBATh OTHOIIECHUS MEXIy HUM KOHKPETH3aIHs 1 BBITIOJTHEHUS JL.D.
= : 52 = 3HAIOT MOHATHE BIAXXHOCTH BO3/yXa U CIIOCOOB! OTpeIeIeH s BIaKHOCTH BO3LyXa orpabotka 3YH npn
S 5 s E é’_ & YMeIT H3MepsTh BIAXHOCTh BO3AyXa, paboTaTh B IpymIe pelIeHn: KOHKPETHO-
g £ °A',‘ gz E PeryasituBHble: CaMOCTOATENBHO (GOPMYIHPYIOT TO3HABATENBHYIO IIEIb U CTPOAT AEHCTBHUS | MPAKTUUECKUX 3ajad.
g § % -7 2 g B COOTBETCTBUH C HEH JlaGoparopHas padota,
2 2 & 2 5 g KoMMyHHKaTHBHBIe: YCTaHaBIMBAIOT pabouyne OTHOWICHHS, Yydarcsi dS(GQEKTHBHO | MPaBUIbHBIC MPSIMbIE
E £ : s COTPYIHUYATh M CIIOCOOCTBOBATH NMPOIYKTHBHOM KOOIEpaIiiu H3MEpeHHs, OTBET C
& E,- é g E e[;/I/IIHI/IL[aMI/I HU3MepeHus B
SEE=X o
=5 2 OdopmieHne paboThl,
= BBIBO/I.
IMo3naBaTenbHBIe: BhIpakaloT CMBICT CUTyallMd pPa3IWYHBIMH CPEACTBaMH (PUCYHKH, | Pewienue uacmmuix
21/21 OOBSCHSIOT YCTPOHCTBO CHMBOJIBI, CXEMBI, 3HaKd). AHAIM3UPYIOT OOBEKT, BBIACNSS  CYIIECTBEHHBIE M | 3a0au-OCMBICICHUE, [lepconanpHbIi
d o Y TIPUHLMIT ACHCTBHS HECYIIECTBEHHbIC MPU3HAKW 3HAIOT pPa3IWYHble BHUJBl TEIUIOBBIX MAIIMH, CMBICT | KOHKPETH3aIHs U KOMIIBIOTED, DKpaH,
E g TETJIOBBIX MAILHH. K03 GHILMEHTa MTOJIE3HOTO JEUCTBYUS U YMETh €r0 BEIYHCIISTS. 0TpaboTKa HOBOTO MIPOEKTOP,
9 ol Pemraror 3amaun mo Teme | YMeEIOT OOBSCHATH MPUHIHMI PabOTH U ycTpoiictBo JBC, mpuBOAUTE MpUMeEpH MPUMEHEHHUs | crioco0a neiicTBus MPe3eHTALNOHHBIN
= E « TeroBbIe TBUTATEIH. JBC Ha mpakTuke, 00BICHATh YCTPOHCTBO M MPUHIIMI pabOTHI MapoBOi TypOHUHBL, TpUBOANTE | OO0OIIeHHe 1 MaTepHa, 3JeKTPOHHbIE
g & = KIT» MIpUMeEPHI IPUMEHEHHUS TApOBOil TypOUHBI B TeXHUKE, cpaBHUBaTh KIIJ{ pa3nuuHeix MamuH u | cucremaruzamus 3YH. mocoOus.
= MEXaHH3MOB
g E PeryastuBuble: CTaBsiT yueOHYyIO 3aaqy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BeCTHO U | OTBETHI Ha BONPOCHI B
= YCBOEHO, ¥ TOTO, YTO €Ill¢ HEM3BECTHO xoJe npobIeMHON
KomMMmyHukaTHBHBIe: YMeEIOT (WM pPa3BHBAIOT CIOCOOHOCTh) C IIOMOIIBIO BOIPOCOB | Oecessl .
JIOOBIBaTh HeoCTaIOMYyI0 HHpopManuio. OOMEHHBAIOTCS 3HAHUSIMU MEXKY YIEHAMH IPYIIIBI
= [o3naBaTenbHble: Bridupator Hambomee »d>¢ddexTuBHBIE crmocoOsl pemeHus 3axad. | PaszeépHymoe oyeHugaHue
22/22 g OCO3HaHHO U TIPOMU3BOJIFHO CTPOSIT PEUEBbIe BBICKA3bIBAHMS B IMCEMEHHON Qopme - NpeabsIBICHHE
E Q é’ g A JleMOHCTPHUPYIOT YMEHHE 3HAIOT OCHOBHBIE MOHATHS U (POPMYITBI IO JTAHHOU TeMe PE3YNBTATOB OCBOGHHS
- gge COCTABIIATh ypaBHEHUE YMeI0T IpIMEHATh OTyIeHHbIE 3HAHNS TIPH PEIICHNH 3a/1a4 _ | crioco6a nefictus 1 ero
g £ 2= g TeIIOBOro Gamanca PerynsituBHbie: OCO3HAIOT KadyecTBO M YpPOBEHb YyCcBOeHMs. OLIEHMBAIOT IOCTUTHYTHIN
e s 2xF > C3VIIBTAT MPUMEHEHHS B KOHKPETHO
Ze= £ 2 OIIUCHIBATh M OOBSICHATD pesy. . . . PAKTHYECKUX
g &y s KommyHukaTuBHbIe: ONUCHIBAIOT COJCPIKAHUE COBEPIIAEMBIX ACHCTBHI p
& TCIJIOBBIC ABJICHUA CUTYyalusIX.
= KonTponpHas padora Ne 2




23/23

3a4éT mo Teme
«TenjioBble SIBJICHHS»

O6o0meHue ,
CHCTEMaTH3aLHs U
KOPPEKLUS MOJIyIeHHBIX
3HAHMI 10 TEME.

Ilo3HaBaTenbHbIe: Bbiiensior 000OIICHHBIH CMBICT U (QOPMalbHYIO CTPYKTYpY 3aaadu.
Br10upatoT, CONOCTAaBISIOT U 0OOCHOBBIBAIOT CIIOCOOBI PELICHUS 3aJauK

3HAIOT OCHOBHBIE MOHSTHUS MO U3yYEHHOH TeMe

VYMeroT HaxoquTh B Tabnuie HeoOXOIMMBIE TaHHBIC, PACCUNTHIBATH KOJIMYECTBO TEIUIOTHI,
MOJy4eHHOE WM OTIAAHHOE TEJIOM, YACNBHYIO TEIUIOTY, BIAXHOCTb, CTPOUTH TIpaduKH
MTPOLIECCOB.

PeryastuBable: CnugaloT cBOi cmoco06 nelcTBus c dTanoHOM. OCO3HAOT KadecTBO M
YPOBEHb YCBOCHHS

KoMMmyHuKkaTHBHBIe: Pa3BuBaloT yMeHHE WHTETPHUPOBATHCS B TPYNIy CBEPCTHHUKOB H
CTPOUTH NMPOIYKTHUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMH U yUUTEIEM

3nanueso — npeomemuuiii
onwvim, npeomemnast
KoMnemenyusl, y4eonas u
NO3HABAMENbHAA
0esimenbHOCMb.

HTOoroBhIi 3a4€T IO TEME.

Paznen 2 QJIEKTPUUYECKUE SIBJIEHUSI ( 29 yacoB)

OcHoBHBIE BH/IBI 1eATeJbHOCTH YueHHKa: HaOmonate SBIeHNs 37eKTPU3aLiH TeJ IIPH CONPHKOCHOBEHNH. OOBSICHATE SIBJICHHS 3JIEKTPU3ALIH Te U B3aNMOJICHCTBHUS IEKTPUIECKHX 3apsAaoB. McciaenoBars qedCTBUS
JJIEKTPUIECKOTO IOJIS Ha TeJla U3 IPOBOAHUKOB U JUIIEKTPHKOB. COOMpATh M HCHBITHIBATh YIEKTPHUYECKYIO IIelb. I3TOTOBIATE U MCHBITHIBATh TaIbBAaHUYECKHH dJIeMeHT. V3MepsTh CHITy TOKa B 9JIEKTPUYECKOH IIeTIH.
W3mepsTh HanpspDKEHNE Ha ydacTKe HenH. M3MepsTh a1eKTprieckoe COpoTHBIIeHNE. MccenoBaTh 3aBUCHMOCTS CHIIBI TOKA B IPOBOJHUKE OT HAIIPSHKEHHS HA €ro KOHIax. M3MepsaTh paboTy M MOITHOCTH 3JIEKTPUIECKOTO
TOKa. BEIMHCIIATE crily TOKa B IeTH, pabOTy U MOIIHOCTB 3IEKTPHUIECKOro ToKa. OOBSICHATH SIBICHHE HATPEBAHUS IPOBOJHUKOB 3JIEKTPUUECKUM TOKOM. 3HATh U BBINOIHATH paBuiIa 0€30IIacCHOCTH IpH padoTe ¢

HUCTOYHHUKAMHU IIOCTOSAHHOT'O TOKA.

JIMYHOCTHBIE pe3yjabTaTbl 0CBOCHUSA TEMBbI. Bnanenue 0COOEHHOCTIMH COMUATIBHO-KPUTUYICCKOT'O MBILIJICHUSA (l)OpMI/IpOBaHI/Ie OKOJIOTUYECKOTO CO3HAHUA, 3HAHUEC IIPABUJI TIOBEACHUSA B HpCSBLIHaﬁHBIX CUTyalluAX;
MEXITHUYECKAA TOJICPAHTHOCTDH,; TOTOBHOCTH K PABHOIIPABHOMY COTPYAHUYCCTBY, HETCPIIUMOCTE K JIFOOBIM BHUJAaM HAaCUJIMA U TOTOBHOCTH IPOTUBOCTOATE UM ;JIIOGOBB K IIpUpOAEC, MO3UTUBHOC BOCIIPUATUE MUPA;
HOTpeGHOCTL B CaMOBBIPAXXCHUU U CaMOopealin3alii, COIUaJIbHOM IPU3HAHNUN; YMCHUEC KOHCTPYKTUBHO pa3pe€iiaTh KOH(bJ'[I/IKTLI.

KOMMyHl/lKaTI/IBHl)Ie! OnuceIBarOT COACPIKAaHUE COBEPIIAEMBIX IEUCTBHI C  IENIBIO

= Io3naBaTenbHble: Briaensior U (GopMyTHPYIOT MO3HABATCIBHYIO IENb. Y CTaHaBIMBAKOT | [locmanoeka u pewtenue | IlepcoHaNbHBII
1/24 = E o Habnronarot SIBJIGHUE | TPUYUHHO-CIIEICTBEHHbBIE CBSI3U yuebHOU 3a0auu-TIOUCK U | KOMIIBIOTED, 3KpaH,
= o
q:; £EzZ 54 SNEKTPHU3AIMU  Tel MpH | 3HAIOT CMBICI MOHTHUS JIEKTPUIECKUH 3aps OTKpPBITHE HOBOTO MIPOEKTOP,
2 S . o .
w22 ka8 CONPHKOCHOBEHUHT U | YMEIOT OOBACHATH B3aMMOMACHCTBHME 3apsDKCHHBIX TEJI U CYNIECTBOBAHHE JABYX POIOB criocoba aeicTBus. MIPE3CHTAOHHBII
= o .
EE¢C 2 g5 B3aMMO/JICHCTBHUE EKTPUIECKHX 3apsI0B 3uanueso — npeomemnuslii | MaTepua, 3MEKTPOHHbIE
]
2 SSEER & 3apsDKEHHBIX Tl PeryasituBHble: IIpHHNMAIOT M COXpaHSIOT TO3HABATENBHYIO I€Ib, PETYIUPYIOT IIPOIECC onvim, npeomemHast rocoous.
S o o
= 25 s q:, BBINIOJTHEHUSI y4eOHBIX AeiCTBUI KOMnemenyusi, yueoHas u
32
] g =) KovMMyHuKaTHBHBIE: YUaTcsi apryMEHTHPOBATh CBOIO TOYKY 3pEHHMsI, CIIOPHTh U OTCTAaUBaTh Nno3HasamenbHas JlaGopatopHoe
= CBOIO MO3HIHIO HEBPAXKAECOHBIM IJIsI ONIIIOHEHTOB 00pa3oM desamenbHOCb o0opynoBaHue.
g Habnronator Bo3neiictere | [lo3HaBaTeIbHBbIe: YCTaHABIUBAIOT MPUYMHHO-CICACTBEHHBIE CBS3H. CTPOST JOTHYECKHe peuienue yuebHoll [lepconanbHbIi
2/25 = 3apsDKEHHOTO  Tella  Ha | HeNH pacCyXACHWH. BBIIBUTAIOT W OOOCHOBBIBAIOT THUIIOTE3BI, MPEIIaraloT CIOCOOBI HX 3a0a4u-TIOUCK U KOMITBIOTEp, SKPaH,
3/26 2 = OKpYKaroIIre Tena. | MpoBepkH. BeiOuparot Bz rpaduuecKoil MoIen OTKPBITHE HOBOTO MIPOEKTOP,
=] o o v v
= 528 OOBSACHAIOT YCTPOWCTBO | 3HAIOT YCTPOWCTBO AIIEKTPOCKOIIA U JUIS YETO 3TOT MPUOOp criocoba aeiicTBusI. MPe3eHTallHOHHBII
g é" E § W TPUHIMI  JeHCTBHUS | YMEIOT OOHapyXUBaTh JJIEKTPU30BAaHHBIC Tela, MOJB30BATHCS 3JIEKTPOCKONOM, OOBICHATH | 3Hanueso — npeomemublii | MaTepual, IEKTPOHHbIE
9 2
S g =L JNEKTPOCKOTA CYIIECTBOBAaHHE IPOBOJHUKOB, IIOJYIPOBOJHUKOB U JUDJIEKTPUKOB, WX IPHMEHEHHE, onvim, npeoMemHast nocoowus.
; ; : = HAOJFOIaTh MOJTYIPOBOIHUKOBBIN U0 Komnemenyusi, y4eonas u
CRE PeryasituBuble: CraBsT eOH 3aJady HA OCHOBE COOTHECEHHS W3BECTHOTO H nosHasamenvHas Jla6opatopHoe
EEE S
™% £ 8 Hen3BecTHOTO. CaMOCTOSITENIFHO (YOPMYIUPYIOT MO3HABATEIBHYIO IIENb U CTPOST JCHCTBUS B deamenbHOCHb obopynoBaHHe.
S g COOTBETCTBHH C HEH
=
=

OPHUCHTUPOBKHU IMTPEAMETHO 'HP&KTI/I‘ICCKOIZ JACATCIIBHOCTH




HaGmonarot u | Ilo3HaBaTesqbHble: BpiBUTaloT W 0OOCHOBBIBAIOT THIIOTE3bl, MPEUIAraloT CrIocoObl WX | Peuwenue uacmuuix [IepconanbHbli
427 e OOBSICHAIOT npouecc | mpoBepku. Beibupatot B rpaduueckoii Moaenu 3a0au-0CMBICIICHHE, KOMIIBIOTEP, SKPaH,
g . . JeTeHHUs NEKTPUYECKOro | 3HAIOT 3aKOH COXPAaHEHUs 3IEKTPUUECKOTO 3apsiia KOHKPETH3aIHs 1 MIPOEKTOP,
§ z g 3apsga. C  momompio | YMeror o0bsicHATE onbiT Modde — MmuiekeHa, MOKa3bBaTh CYIIECTBOBAHHWE YACTHI], | OTpabOTKa HOBOTO MIPe3eHTAOHHBII
= E‘ z HNEepHOIMYEeCKON TaOJUIBEI | MMEIONIMX HAMMEHBIINH 3JIeKTPHYECKUH 3apsl, oOBICHATh 00pa3oBaHNE MOJOKHUTEIBHBIX M | CIloco0a IeHCTBUS MartepHal, IeKTPOHHbIE
g g5 OTIPEEIISTIOT COCTaB | OTPHIATENHHBIX HMOHOB, NPUMEHATh MEX IPEAMETHBIE CBS3M U1 OOBSCHEHUS CTpPOeHUs | 3nanuego — npedmemmblii | TOCOOHS.
o) g aToma aToMa, paboTaTh C TEKCTOM yueOHHKa onwvim, npeomMemHnasi
%« =z YMeTh: 00HAPYKUBATH HNEKTPUIECKOE MOJIE, ONPEAENIATh H3MEHEHHE CUIIBI, IEUCTBYIOIIEH Ha | komnemenyus, yuebnas u | JlabopaTopHoe
§ E 2 3apsHKEHHOE TENO MPH yAaIeHUH U MPUOIMKEHUH €0 K 3apsKeHHOMY Ty nosnasamenvbHas 000pyI0BaHUE.
E ] 5 PeryasituBable: CaMOCTOATENBHO (GOPMYIHPYIOT TO3HABATENBHYIO IIETb U CTPOSAT ASUCTBUS | OesamenbHOChb
5 B COOTBETCTBHH C Helt
= KommynukaTnBHuble: OINCHIBAIOT — COZEp)KaHWE COBEPIIAGMBIX AEHCTBHH C  IEJBIO
OpPHEHTHUPOBKHU NPEAMETHO-NIPAKTHIECKOH IesTeTbHOCTH
o OOBACHAIOT seieHns | Ilo3naBatenpHble: COCTaBISIOT IIENOE M3 YacTel, CAaMOCTOSTENBHO JTOCTPanBasi, BOCIIOIHSS KommiexcrHoe [Mepconansueit
5/28 % JNEKTPHU3ALAN U | HeIOCTAloIMe KOMIIOHEHTH. OCyImIecTBIAIOT TOMCK M BBIIEICHHE HE0O0XOIUMOit npumenenne 3YH. KOMITBIOTED, 3KPaH,
§=ﬁ B3aMMOJICHCTBHUS nHpopmamn KOPPeKII SHaHUi 1 TPOEKTOP,
g 3apUKCHHBIX  Tel  Ha 3HAIOT CTPOEHHE aTOMOB croco0oB feicTBHIL. . | opesenramonmi
%oz OCHOBE 3HaHUI 0 | YMeoT OOBSCHATH  9NEKTPHU3AIMIO Tel TIpPU  CONPHKOCHOBEHUW, YCTAHABIMBATh | 3HaHUe80 — npedmemmblil MATCDHAL STCKTDOHHEIC
3 E CTPOCHMH BEUIECTBA M | IepepaclpefeNeHne 3apsga MIpH IEepexofe €ro ¢ HadJIeKTPU30BAHHOTO Tela Ha He onvim, npeomemHast puar, p
. Z CTPOEHHH aTOMa HadJIEKTPH30BAHHOE TIPH COMPUKOCHOBEHUH KoMnemenyus, yuebnas u | MOCOOHS.
= = PeryasatuBnbie: OCO3HAIOT KaueCTBO U YPOBEHb YCBOEHMS. BBIIENAIOT U OCO3HAIOT TO, YTO no3HaeamenvHas
c:a YK€ YCBOEHO U UTO €lIe MOJJICKUT YCBOCHHUIO desamenbHOCHb Jlaboparoproe
= KommyHnukaTnBuble: OOMEHUBAIOTCS 3HAHMSAMH MEXAY WICHAMU TPYIIBI JUIl MPUHATHS 000py0BaHuUeE.
a2 3¢ GEKTUBHBIX COBMECTHBIX PEIICHHH, Pa3BUBAIOT CIIOCOOHOCTH OpaTh Ha ceOs HHUIUATHBY B
) OpTaHM3aIUI COBMECTHOTO JEHCTBUS
Habnronatot sprneare | Ilo3HaBatenbHble: Brimensior u opmymupytor mpobnemy. Crposar normdeckue uenu | Ilocmawnoska u pewenue | IlepcoHambHBIN
6/29 g . ANEKTPHUIECKOTO TOKa. | paccyXIeHUit YyuebHoti 3a0auu-TIOUCK U | KOMITBIOTEp, SKPaH,
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= % UCIIBITBIBAIOT VYMeIT OOBSACHATH YCTPOMCTBO CYXOTO TajlbBaHMYECKOTO JJIEMEHTA, IMPHBOJHUTH MPUMEPHI criocoba aeiicTBusI. N —
g E E g raJbBaHUYECKUI HCTOYHUKOB 3JIEKTPHYECKOI0 TOKA, 0OBICHATh NX Ha3HAYCHHE 3uanueso — npeomemmbiii MATEDHAL STCKTDOHHEIE
£¢ g F JJIEMEHT. PerynsituBHble: COCTaBIIAIOT IUIaH U MOCIEA0BATEIbHOCTD JEHCTBUM onvim, npeoMemHast puar, p
B é 2 KoMMyHHKaTHBHBIe: Y4aTcs yCTaHABIMBAaTh M CPABHUBATH PAa3HBIE TOUKH 3PEHHS, MPEXKIE | KomnemeHyus, yueOHas u nocoous.
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g sz COOTBETCTBMH C HOBOIl | PeryasaruBuble: CinyaioT CBOH crmoco0 AEHCTBHS C ATaJOHOM, BHOCAT KOPPEKTHBBI H onvim, npeomemHasl rocoous.
= 5 cxeMoi JIOTIOJTHEHHS KoMnemenyus, yueonas u
o S KomMvmyHukaTuBHBIe: VYcraHaBnuBaloT paboune OTHOIIEHMs, y4arcs dPQeKTHBHO no3nasamenvHas JlaGopatopHoe
COTPYJHHUYATH M CIIOCOOCTBOBATH MPOIYKTHBHOI KOOMEpaIuu JdesamenbHOCmb obopyioBaHHe.
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< IMo3naBaTenbHbIe: BhIpakaloT CMBICT CUTYallud pa3IdYHBIMH CPEACTBAMH (PUCYHKH, | 3uanueso — npeomemmnsiii | IlepcoHanbHBIH
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© E <« E JIOTIOJTHEHHS B CIIOCO0 CBOMX JEHCTBHI JlaGoparopHoe
= A .
g KommyHukaTuBHbIe: PaboTaloT B TpyIlie, yCTaHABIMBAIOT PAabOYMe OTHOIICHHS, y4aTcs obopynoBaHHe.
~ 3¢ PeKTHBHO COTPYIHUYATH ¥ CIIOCOOCTBOBATh MPOAYKTUBHOW KOOHEPALMH
IMo3HaBaTenbHBIE: BhIpakaroT CMBICT CUTyallMd pPa3MYHBIMH CPEACTBaMH (PUCYHKH, | Pewenue uacmuuix OG6opyznoBanue UL
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AmnepMmertp. U3mepeHue cujibl TOKa.
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« CoopKa 2JIeKTPUYECKOIi e 1
H3MepeHHe CHIIbI TOKA B €€ PA3IMYHBIX

JlaGopaTopHas padoTa

yYuyacTrax»

3JIEKTPUYECKON LeMny.
3HAlOT ©  BHIOJHSIOT
npaBuia  0€30MacHOCTH
npu pabote c
HUCTOTHUKAMHI
INEKTPUIECKOTO TOKa

3HAIOT NpaBHiIA BKJIIOUSHNUS B IIEh aMIIepMeTpa

YMeI0T 4epTHTh CXEMBI IEKTPHUECKON LN, U3MEPSTh CITy TOKAa Ha Pa3IMYHBIX y9acTKax
1eny, paboTaTh B TPYIMIE, BKIIOYATh aMIEpPMETp B II€Nb, ONPEAETATh IEHY IeIeHHs
aMIepMeTpa 1 ralbBaHOMETpPa

PeryastuBHbple: CIu4aroT CBOW CIOco0 AEHCTBHS C STaJOHOM, BHOCAT KOPPEKTHBHI U
JIOTIOJIHEHHSI B CIIOCOO CBOMX JICHCTBHI

KommyHnukaTnBHble: PaGoTaloT B rpymme, ycTaHaBIMBAIOT paboyre OTHOLICHWS, y4arcs
3¢ PEeKTUBHO COTPYIHUYATH ¥ CIIOCOOCTBOBATH MPOAYKTUBHOW KOOHEPALMH

KOHKpETH3aLHUs 1
otpabortka 3YH npu

PEIICHUN KOHKPETHO-
HPaKTHYECKUX 3a71au.

JlaGoparopHas paboTa,
NpaBUJIbHBIE TIPSAMbIE
HU3MEPEHHs], OTBET C
CAWMHUIIaMU U3SMEPEHUA B

CH.

Odopmierne padoTHl,
BBIBOJI.
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14/37 = 2 COIIPOTUBIICHUE Ha | CHMBOJIBI, CXEMBI, 3HAKH) 3a0a4-0CMBICIICHHE, KOMIIBIOTEP, SKPaH,
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g 9 KommyHukaTnBHbIe: Pa0oTaloT B rpymme, yCTaHaBIMBAIOT paboOyve OTHOLICHUS, yd4aTcs
3¢ eKTHBHO COTPYIHUYATH ¥ CIIOCOOCTBOBATh MPOAYKTUBHOW KOOHEPALMH
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16/39 Ilo3HaBaTe/bHBIC: YCTaHABIMBAIOT NPUUYMHHO-CIEACTBEHHBIE CBS3U. BbIpaxkaioT CMBbICI Pewenue wacmnoix [IepconanbHbli
E o WzmepsioT CUTYallUd pa3in4Hbl MU CPEACTBaMH (PUCYHKHM, CHMBOJIBI, CXEMBbI, 3HAaKN).3HAIOT 3akoH Oma 3a0au-0CMBICIICHHE, KOMIIBIOTEP, SKPaH,
= [SE é 3NEKTPUIECKOE JUIsL yyacTKa IeMH. YMEIOT YCTaHAaBIMBaTh 3aBUCHMOCTb CUJIBI TOKa B IPOBOAHHMKE OT KOHKPETH3aIHs 1 MIPOEKTOP,
2g &g = CONPOTHBIECHHE CONPOTHUBIICHHS TOTO IIPOBOAHMKA, 3aIMCHIBaTh 3ak0H OMa B BuJIe (YOPMYIIBI, pelaTh 3a1adn orpaborka 3YH MIPe3eHTAOHHBII
= e = : £ 3HAIOT W BBIIONHAIOT | Ha 3akoH OMa, aHAIM3UPOBATh PE3YNBTATHI ONBITHEIX JAHHEIX, IIPHBEICHHBIX B TalOIuIe 3uanueso — npeomemmuslii | MaTepual, JIEKTPOHHEIE
Sz =Nl npaBwia  Ge3omacHoct | PeryasruBuble: CaMocTOsATENEHO (GOPMYIHPYIOT TO3HABATENBHYIO IIENb U CTPOSIT ACHCTBHS onwvlm, npeoMemnast nocoOHs.
E g g g npu pabote ¢ | B COOTBETCTBHU C HEH Komnemenyus, yyebnas u | JlaboparopHoe
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17/40 = & HanpsLKEHHUe U | pallOHAIbHOCTU U S3KOHOMHYHOCTH npumenernue 3VH.
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s 5 g, E LETIH. paccUuTHIBaTh MIEKTPUUECKOE CONPOTUBIEHHE H, CHIIY TOKa, HalpsDKEHHE €noco60g oelicmesuiii..
2 ; g g PeryasiTuBHble: BhIIEnsioT M OCO3HAIOT TO, YTO YK€ YCBOGHO M UTO elle MoAnexuT | OTBETHI Ha BOIPOCH B
5 5 YCBOEHHUIO, OCO3HAIOT KAaYECTBO U YPOBEHb YCBOCHHS Xojie mpoOIeMHOIt
E é KommyHnukaTuBHble: BcerymaooT B Auanor, ¢ JOCTaTOYHON MOJHOTOM M TOYHOCTBIO | Oecellbl.
R BBIP2)KAIOT CBOHM MBICIH B COOTBETCTBHH C 33J]a9aMH M yCIOBUSIMU KOMMYHHUKAIIUH Pa6ota ¢ TaGiuamu.
e Habnronarot 3aBucumocts | [lo3HaBaTeslbHBbIE: AHATM3UPYIOT YCIOBUS H TpeOOBaHMS 3amadd, YMEIOT BBIOMpaTh | Peuwenue uacmuuix ObopynoBaHue TS
18/41 E Z . COIIPOTHBIICHUS 00001IeHHBIE CcTpaTeruu pemeHus 3agadd. ONpeaensioT OCHOBHYIO M BTOPOCTENEHHYIO | 3a0au-OCMBICIICHHE, BBIITOJTHEHUS J1.p
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JladopaTopHasi padoTa Ne7
« A3mMepenne conpoTuBIeHUs

NPOBOJAHHUKA NPH NOMOIIH
aMImepMeTpa u BOJbTMETPA.»

TMMPOBOJHHKA OT €ro CHJIbI
TOKa ¥ HAIPAKECHUS.

“HpOPMAIHIO. BEIIETsI0T 0000IEeHHBIH CMBICT U (POPMATBHYIO CTPYKTYPY 3aJaui

VMewT cobupaTh 3JIEKTPUYECKYIO Lielb, padoTaTh B IPYINE, MPEACTaBIATh PE3yJbTAThI
U3MEpPEeHHH B BH/E TAOJIHIL, M3MEPATh CONPOTHBICHHE MPOBOAHKKA IIPU MOMOIIH aMIIepMeTpa
1 BOJITMETpA

PeryastuBuble: CaMOCTOSITENEHO (POPMYIMPYIOT MO3HABATENBHYIO LIENIb U CTPOST ACHCTBHS
B COOTBETCTBHH C Heil

KoMMmyHukaTnBHbIe: HTEpecyroTCsl YyKMM MHEHHEM M BBICKA3BIBAIOT CBOE. YMEIOT
CIyIIaTh M CAbIIIATh ApYr apyra. C I0CTaTOYHOW IMOJHOTOH M TOYHOCTHIO BBIPAKAIOT CBOH
MBICJIM B COOTBETCTBHH C 3a/Ila4aMH M YCIOBUSMH KOMMYHHKAIIUK

KOHKpETH3aLHUs 1
oTpaboTKa HOBOTO
cnoco0a aeicTBus
JlaGoparopHas paboTa,
MPaBUIIbHBIC TIPSIMbIC
H3MEPEHHs, OTBET C
eIMHHUI[AMH H3MEPCHHUS B
cu

Odopmierne padoTHl,
BBIBOJI.




COCTaBIISAIOT CXEMbI U

IMo3HaBaTesbHbIe: CaMOCTOSTEIILHO CO3/AI0T AIITOPUTMBIL  A€ATEJIBHOCTU NPU PEHICHUN

Pewienue yvacmmuoix

20/43 = coOMpAaloT LenH ¢ mpo0GJieM IOMCKOBOTO XapakTepa 3a0ay-0CMbICIICHHE, [MepconanbHbIii
2o - MOCIIEJ0BATENLHBIM 3HAIOT YTO TAaKOE IOCNENOBATENbHOE M TapajuleNIbHOE COCAWHEHHE IMPOBOJHHMKOB. YMEIOT | KOHKPETH3aIHs KOMIIBIOTED, IKPaH,
2 S COCIMHEHNEM 3JIEMEHTOB. | IPHBOJIUTH HMPUMEPHI ITOCIEAOBATEIFHOTO W MAapalIeIbHOTO COCIWHEHHS IPOBOIHUKOB , | OTpabOTKa HOBOTO TIPOEKTOP,
q:) = £ CoCTaBISIIOT CXeMBI 1 paccuuThIBaTh  CHJIy ~ TOKa,  HalpsDKEHHWE,  CONPOTHBICHWE  IIPOBOJAHUKOB  IpH | crocoba JelCTBUS MIPe3eHTAOHHBII
s “E’ X cOOMpAaIOT IemH C TIOCJIeIOBATEIFHOM U MapajlIeIbHOM COSANHEHHHN NTPOBOIHIKOB MaTtepua, IEeKTPOHHbIE
e g g HapajyIeIbHbIM PeryastuHbie: CIHyaroT CBOU Crtoco0 JCHCTBHUS C 3TAIOHOM 3nanueso — npedmemnuiil | MOCOOUSL.
= s g coelMHeHneM 31eMeHToB. | KoMMmyHuKaTHBHBIe: BCTynaroT B [Hajor, yqacTByIOT B KOJUIEKTUBHOM OOCYXICHUH, y4aTCst onvim, npeomemHast JlabopaTopHoe
é Pemaror 3agaun. BJaA€Th MOHOJIOTHYECKOH U quanoruyeckoit popmamu peun Komnemenyus, yuebnasa u | 000pyIOBaHHE.
nosHagamenvHas
JdesamenbHOCMb
CoCTaBISIIOT CXeMBI 1 IMo3naBaTenbHbIe: Brinensior 000OIIEHHBIH CMBICT M (QOpMANBHYIO CTPYKTYpY 3aaadn.
21/44 PacCUUTHIBAIOT LIETH C BbIenstoT 00BEKTH M MPOIIECCH ¢ TOYKH 3pCHUS LENIOro W 4acTeil. BeiOuparor Hambonee | 3nanueso — npeomemuwiii | JlaboparopHoe
@ MOCIIEJOBATEIILHBIM H s¢dexTuBHBIE Croco0bI pemeHnst 3amad. OCO3HAHHO W TPOW3BOJBHO CTPOSIT PEYEBHIC onvim, npeoMemHasl obopynoBaHue.
§ S g HapasuieIbHBIM BBICKa3bIBaHUS B MHCBMEHHOHW (opMe. YMEIOT pacCUMTHIBATH CHIY TOKa, HalpsDKEHHE, KoMnemeHyusi,
z 29 g COCIMHEHNEM 3JIEMEHTOB. | COMPOTHBICHHWE IIPU MApAJUICIBHOM ¥ IOCIEIOBAaTENbHOM COEAMHEHHH IIPOBOJHHKOB, no3HasamenvHas u
o) = = JIeMOHCTPHUPYIOT yMEHHE | IMPUMEHATH 3HAHUS K PEIICHUIO 33/1ad. pegpnexcusnas
P 5 H BBIYUCIIITH CHITY TOKa, PeryasiTuBHble: BHOCAT KOPPEKTHBEI U JOMOJTHEHUS] B COcO0 cBomMX JercTBuil. Oco3HAIOT deamenbHOCMb
E S = £ HarpsHKeHue u Ka4ecTBO M yPOBEHb yCBOeHHs. OLEHUBAIOT JOCTUTHYTHIH pe3yIbTar
E E g g CONPOTHBIICHHE Ha KovmmyHnukaTuBHble: PaGoTaloT B rpymme, ycTaHaBIMBAIOT paboyre OTHOLICHWS, y4aTcs
L eE q:) OTZAENBHBIX yJacTKax 3 }eKTUBHO COTpPYyJHHUYATh M CIIOCOOCTBOBATh INPOXYKTHBHON Koomepanuu. ONHCHIBAIOT
g =g eI C coJiep)KaHue COBEPIIaeMbIX IeHCTBUHA
5 HOCIIEJOBATENILHBIM U
HapasieIbHBIM
COCTMHEHUEM .
[o3naBaTenbHble: OCYIIECTBISIOT IOWCK M BBHIACICHHE HEOOXOAUMON HH(POPMALUH.
22/45 Wamepstor  paboTy ¥ | BIIensioT KonMuecTBEHHBIE XapaKTEPUCTHKU OOBEKTOB, 3aJaHHBIC CIOBAMH. AHANU3HPYIOT | Peuwienue uacmuvix IMepconansusIit
A g MOIIHOCTh 00BEKT, BBIICIISIS CYIIECTBEHHBIE U HECYIIECTBEHHBIE TPU3HAKN 3a0a4-0CMBICIICHHE, KOMIIBIOTEP, DKPaH,
g e INEKTPUIECKOTO TOKa. | 3HAIOT CMBICT BEJIMYUHBI PaboTa 3JIEKTPHYECKOr0 TOKA M CMBICT BEIMYUHBI MOIIHOCTH | KOHKpPETH3aLUs U MIPOEKTOP,
E E OOBACHAIOT  YCTPOMCTBO | DICKTPHUECKOTO TOKA otpabotka 3YH MPe3eHTALMOHHBIN
S g W TPUHIMI  JEHCTBHUS | YMEIOT pPAacCUMTHIBATH PabOTy W MOIIHOCTH 3JIEKTPHUUECKOTO TOKA, BBIPAXaTh CIMHULY | 3Hanueso — npeomemublii | MaTepual, JIEKTPOHHbIE
= 2 BaTTMETPOB U CUETYHKOB | MOIIHOCTH Yepe3 eJMHHIIB HATPSDKEHUS U CHIIBI TOKA onvim, npeomemHast rocoous.
g z JJIEKTPOIHEPTUH. PeryasituBable: CaMOCTOATENBHO (OPMYIHPYIOT TIO3HABATENBHYIO IIEb U CTPOSAT JSHCTBUS | komnemenyus, yueonas u | JlabopatopHoe
S & Pemaror 3amaun. B COOTBETCTBHH C Heil nosHasamenvHas obopynoBaHUe.
& ;:,': KommyHnukaTuBHble: YMEIOT (WIH pPa3sBHBAIOT CIIOCOOHOCTH) C TOMOIIBIO BOIIPOCOB OdesamenbHOCMb
JOOBIBaTh HenocTaroyto nHdopmaruo. OOMEHHBAIOTCS 3HAHUSIMU MEX]y WICHAMU IPYIIITEI
JUTSL IPUHATHS 3()(DEKTUBHBIX COBMECTHBIX PEeIIeHUH
[o3naBaTenbHble: 3HAIOT Kak WCIOJB30BaTh (U3MUECKHEe TPHOOPH Ui HW3MepeHus | PeuteHue wacmuulx ObopynoBaHue TUTS
23/46 Msmepstor  paboTy ® | MOUIHOCTH pabOTHI TOKA B SIEKTPUIECKON JIaMIIe 3a0a4-0CMBICIICHHE, BBHIITOJTHEHUS J1.p
MOIIIHOCTh YMeroT BeIpakath paboTy Toka B BT 4, kBT 4, U3MepATh MOITHOCTh M PabOTy TOKa B JaMIle, | KOHKPETH3AIHS I
JNIEKTPUIECKOTO TOKA. | MCHONB3Ys aMIepPMETp, BOIBTMETP, 9ackl, paboTaTh B TpyIIIe 0TpaboTKa HOBOTO

JlabopaTopHnas padora Ne 8
«H3MepeHne MOIHOCTH H PaGoTHI

TOKA B JJIEKTPUYECKOH JIaMIIe»

OOBACHAIOT ~ yCTPOUCTBO
U TPUHLOUN  JIEHCTBUA
BaTTMETPOB M CUYETYMKOB
3JIEKTPO3HEPTUH

OcCyLIecTBISIIOT ~ TMOMCK W BBIIeNIeHHe  HeoOxoaumoit  mHdopmaimu.  Beipensior
KOJINUECTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHbIC CIOBaMH. AHAIU3UPYIOT OOBEKT,
BBIJIEJISIS CYLIIECTBEHHBIE H HECYILIECTBEHHbIE IPU3HAKH

PeryasituBabie: CaMOCTOSATENEHO GOPMYJIMPYIOT MMO3HABATEIBHYIO LIEJIb U CTPOST ACHCTBHS
B COOTBETCTBUU C HEM

KommyHnukaTuBHble: YMEIOT (WM pPa3sBHBAIOT CIIOCOOHOCTH) C TOMOIIBIO BOIPOCOB
NOOBIBaTh HEAOCTAIOMYI0 HHpopManmo. OOMEHUBAIOTCS 3HAHUAMH MEXKAY WICHAMH TPYIIIBI
IUTSL IPUHATHUS 3P PEKTUBHBIX COBMECTHBIX PELICHUIHA

crioco0a JefcTBHs
JlaGoparopHas paboTa,
MpaBUJIbHBIC IPSAMBIC
U3MEPECHUSA, OTBET C
eIMHUI[AMH U3MEPEHUS B
cu

Odopmienne padoTHl,
BBIBO/I.




" z OOBACHAIOT spnenue | Ilo3HaBaTteibHble: BriOupaoT Bua rpaduueckoldl MOIENTH, aIeKBATHONH BBIIEICHHBIM Pewenue wacmnoix [IepconanbHbli
24/47 e z HarpeBaHus MPOBOJHHUKOB | CMBICIOBBIM eqUHUIIAM. CTPOAT JIOTHYECKUE LIEIH PACCYKICHUN 3a0au-0CMBICIICHHE, KOMIIBIOTEP, SKPaH,
g “ « UEKTPUYECKUM TOKOM Ha | 3HaroT GopMyaupoBKy 3akoHa J[xoyis - Jlenua KOHKPETH3aIHs 1 MIPOEKTOP,
= : g OCHOBE 3HaHUI 0 | YMeT 00BICHIATH HarpeBaHUE MPOBOJHUKOB C TOKOM C MO3UIMH MOJIEKYJISIPHOTO CTPOCHHS orpaborka 3YH MIPe3eHTAOHHBII
8 E é CTPOCHUH BEIIECTBA BEIIECTBA, PACCUUTHIBATH KOJIWYECTBO TEIUIOTHI, BEIAEIIEMOE IPOBOIHHUKOM C TOKOM IO | 3Hanueso — npeomemuwiili | MaTepHall, dIEKTPOHHBIE
g s ! IIpumenstoT 3aKoH 3axkony Jxoynsa — JleHna onwim, npeoMemHasl rocoous.
g E Jbxoymns — Jlenna s PeryastuBable: CaMOCTOSTENHHO (GOPMYIHPYIOT IO3HABATENIBHYIO IIeb U CTPOST NEHCTBUS | Komnemenyus, yueonas u | JlaGopatopHoe
z § ; pelieHus 3a1au4. B COOTBETCTBHH C Helt nosHagamenvHas 000pyI0BaHUE.
2 5N KoMmyHukaTuBHbBIE: YMQEOTV (M pa3BUBAIOT CHOCOOHOCTH) OpaTh Ha ceOs MHUIMATHUBY B OdesamenbHOCMb
5 g OpraHM3allui COBMECTHOTO JEHCTBUS
= £
]
OOBACHAIOT spienre | [lo3maBaTensHble: BriOuparoT BHA rpaduueckoil Mopmenu, amgeKBaTHON BBIICICHHBIM Pewenue uacmunuvix IlepconanpHblil
25/48 Z HarpeBaHMs IPOBOJHUKOB | CMBICJIIOBEIM erHHIIAM. CTPOST JIOTHYECKUE [ETTH PAacCy K ACHUIT 3a0a4-0CMBICIICHHE, KOMIIBIOTEP, IKpaH,
4 - NIEKTPUYECKUM TOKOM Ha | 3HaroT GopMyIupoBKy 3akoHa J[xoyis - Jlenua KOHKPETH3aIHs H MIPOEKTOP,
- g OCHOBE 3HAHUU 0 | YMeT 00BACHATh HarpeBaHHe MPOBOAHUKOB C TOKOM C TO3UIMU MOJIEKYJISIPHOT'O CTPOCHHMS otpabotka 3YH MPE3EHTALMOHHBIN
: é CTPOCHHUH BEIIECTBA. BEI[ECTBA, PACCUUTHIBATH KOJIWYECTBO TEIUIOTHI, BBIJEIAEMOE INPOBOAHHKOM C TOKOM IO | 3HaHuego — npeomemusiii | MaTepHal, dIEKTPOHHBIE
g - PaccuntsiBator 3axony /xoyns — Jlenua onvim, npeoMemHast mocoOus.
] =3 KOJIMYECTBO temnoTsl, | PeryasituBabie: CaMocTOATENbHO GOPMYIHMPYIOT TI0O3HABATENIbHYIO LEb U CTPOAT ACHCTBUA | KOoMhemenyus, yueoHas u
g ; BBIICIISIEMOC B COOTBETCTBHH C HEll no3HaeamenvHas
5= MPOBOJHUKOM C TokoM 1o | KomMMyHHKaTHBHBIE: YMEIOT (WM pa3BHBAIOT CIIOCOOHOCTH) OpaTh Ha ce0s WHHUIMATHBY B desamenbHOCHb
E 3akoHy J[xoyns — JleHna. | opraHu3anuu COBMECTHOIO JACHCTBUS
O0BsacHAOT ycTpolicTBo, | [lo3HaBaTeabHbIe: BBIpaXXaroT CMBICT CHTYallMH pa3IMYHBIMHA CPEICTBAMH (PHCYHKH, Pewenue vacmnoix [lepconanbHbIi
26/49 Ha3HAUCHUE W MPHUHIINI CHMBOJIBI, CXEMBI, 3HAKH) 3a0ay-0CMBICTICHHE, KOMIIBIOTED, IKPaH,
JeUCTBUSI KOHAGHCATOpa, | 3HAIOT YTO Takoe KoHaeHcaTop. Ero HasHaueHme. KOHKPETH3aIHs 1 MIPOEKTOP,
s €ro BUJIBL. VYMeroT pasznuyaTh BHIBI KOHICHCATOpa, H300pakaTh €ro B CXEMax JJIEKTPUYECKOH e, orpaborka 3YH NIPe3eHTalOHHBII
E paboTarts B rpymnme, Iloznasamenvro — MartepHa, 3MeKTPOHHbIE
= PerynsituBHble: CianyaroT CBOM crmoco0 MAEHCTBUS C OTAJIOHOM, BHOCSAT KOPPEKTHUBBI H peexcusnas mocoousl.
= JIOTIOJTHEHHS B CIIOCO0 CBOMX AEHCTBHI Komnemenyus, 3nanuego | JlabopatopHoe
< KovmmyHukaTuBHble: PaboTaioT B rpymme, yCTaHABIMBAIOT PabodYHe OTHONICHWS, ydaTcs — npeomemHmbiil onvim, obopynoBaHUeE.
3¢ PEKTHBHO COTPYIHUYATH M CIOCOOCTBOBATE MPOIYKTHBHOW KOOTIEpALIUU UHpOpMaAyUOHHAS U
KOMMYHUKAMUBHASA
KOMNemeHyus.
Onpenensor u | [MosHaBaTenbHbIe: BbiensioT 000OIIEHHBIH CMBICT M (GOPMaIbHYIO CTPYKTYpY 3aaadu. Pewenue yvacmuovix [lepconanbHbIi
27/50 CPaBHHMBAIOT CHJIYy TOKa B | BpIOuparor, cOmoCTaBISIOT U OOOCHOBBIBAIOT CIOCOOBI pelIeHHs 3aJau. AHAIM3HUPYIOT 3a0a4-0CMBICIICHHE, KOMIIBIOTEP, DKPaH,
e, paboty U | 0OBEKTHI, BBIICISS CYIIECTBEHHbBIE U HECYNIECTBEHHbIE PU3HAKH. VI3BIeKaroT HEOOXOAUMYIO KOHKPETH3aIHs ’ MIPOEKTOP,
MOIIHOCTh MHPOPMAIHIO U3 TEKCTOB PA3JIMYHBIX KaHPOB orpaborka 3YH MIpe3eHTalHOHHBII

Jlamna HakaJuBaHMA. DJIeKTPpUYECKHe
HarpeBaTeJibHble Ipudopbl. KopoTkoe

3aMbIKaHHe. Hpe}loxpaHnTeJm.

OJICKTPUYECKOI0 TOKa B
JJaMIIC HaKaJIMBaHUA U B

sHeprocOeperaroneit
Jamrie. OOBACHSIOT
Ha3HAYCHUC
peoXpaHuTenen B

COBPEMEHHBIX Tpubopax,
NPUYNHBl TIEPETPY3KH B
Henu u KOPOTKOTO
3aMBIKaHUS.

3HAIOT MPUMEPHI IPAKTHUECKOTO MCIIOIb30BAHMS TEIUIOBOTO ACHCTBHS IEKTPUIECKOTO TOKA .
MIPEOXPAHUTENCH, BBIIONHIIOT TpaBMiIa O€30MacHOCTH TIpH paboTe ¢ HCTOYHHKAMH
NEKTPUIECKOTO TOKA.

VYmMmeror pasau4ath 1O MPUHOUITY ﬂeﬁCTBHﬂ JIaMIIbl, HCIIOJIB3YEMBIC [JIs1 OCBCIICHUA,
NpPeIOXPaHUTEIM B COBPEMEHHBIX  mpubopax, OXapaKTepu30BaTh  CIIOCOOBI
SHEepProcOepekeHus, NMpUMEHseMble B ObITy, NPUUYMHBI IEPErpy3kd B LENH M KOPOTKOTO
3aMBIKaHUSL.

PerynsiTuBHble: BHOCAT KOPPEKTHBBI M JONOIHEHHS B CIHOCOO CBOMX AEHCTBHH B cirydae
PacXoXXIEHHS JTallOoHa M peanbHOro JecTBus. [IpHHMMAIOT TO3HABATENBHYIO IIEJNb,
COXPAHSIOT €€ , PETyINPYIOT IIPOLECC BHITOIHEHNS TO3HABATEIHHON 3a1aun
KoMMyHuKaTHBHBIE: VYdaTcsi yIOpaBIsATh IIOBEAEHHEM IIapTHepa - YOeXHaTb ero,
KOHTPOJINPOBaTh, KOPPEKTHPOBATh U OLIEHUBATh €ro JIecTBus. [ImaHupyroT obume crnocoos!
paboTbl. YMeroT (MM pa3BHBAIOT CHOCOOHOCTH) OpaTh Ha ce0sl MHULMATHBY B OpraHHU3alNH
COBMECTHOTO JAEHCTBUSA

3nanueso — npeomemuuiil
onwvim, npeomMemnast
KoMNnemenyus, yyeonas u
no3Ha8aAMENbHAS
OesimenbHOCHb
DpOoHTaNIbHBIN ONIPOC

MaTepua, MEKTPOHHbIE
ocoows.
JlaboparopHoe
obopynoBaHue.




[ToBTOpPSIIOT M

ITo3naBartesnbHble: CTPYKTYPUPYIOT 3HaHHMsA. BBIOMpAOT OCHOBaHMSA M KPUTEPHU UL

Pewenue wvacmmvix

[IepconanbHbli

28/51 o 3aKpeIUIIOT OCHOBHBIC CpaBHEHMs, cepHaluu, Kiaccupukauu o0bekToB. COCTaBIAIOT 1EJoe U3  YacTed, 3a0a4-0CMBICIICHUE, KOMIIBIOTEP, SKPaH,

£ E BOIIPOCHI 10 U3y4EHHOW | CaMOCTOSTENBHO JOCTPaMBasi, BOCIOJHSS HENOCTAIOIINE KOMIOHEHTHL. BbIpaskaroT cMBbICI KOHKPETH3aIHs 1 HPOEKTOp

. E
593 a TeMe, 3aKPeIUIIOT CHUTYaIlM! Pa3IMIHBIMH CPECTBAM. 3HAIOT OCHOBHBIE MTOHATHS U (GOPMYIIBL. orpaborka 3YH IpescHTAIMOHHE
o E = TEOpUIo ¥ (HOPMYIIHL, YMeIoT CHoIB30BaTh MOJTyYeHHbIE 3HAaHMS IIPH PEIICHHUHN 3a1a4 3nanueso — npedmemmbiii
£E23 . MaTepual, 3JeKTPOHHbIE
EE 2 peliaioT 3a1aum. PeryastuBable: OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHHS onvim, npeomMemHas
D
g E g KommyHnukaTnuble: OOMCHHBAIOTCS 3HAHWSAMH MEXAY WICHAMH TPYNIBI JUIL NPHUHITHS | KOMHemeHyus, yueOHas u nocoous.
£ 9((}EKTHUBHBIX COBMECTHBIX pelIeHHil. Pa3BHBAIOT CHOCOOHOCTH C IIOMOIIBIO BOIPOCOB | nO3HABAMENbHAA

v no0bIBaTh  HMHGOpMALUIO, IEMOHCTPUPYIOT CIOCOOHOCTH K OMIIATHH, CTPEMIICHHE | OeamenbHOCmb
yCTaHaBIMBaTh OTHOLIEHHUs B3aHMONOHUMAaHHS
= g Hemonctpupytor ymenue | Ilo3HaBaTejbHbIE: Boibupator Haubosee 3ddexTuBHBIE cmocoObl peureHus 3amad. | Pazeéprymoe oyenusanue
29/52 S E pewars 3agaud 10 teme | OCO3HAHHO M TPOM3BOJIBHO CTPOSAT PEYEBBIC BHICKA3BIBAHMS B MMCBMEHHON (opme. 3HAKT | - mpenbsABIeHHE

8 = 3 "DneKTprdecKue OCHOBHEIE TIOHATHS ¥ (GOPMYIIBL. YMEIOT IPUMEHATh 3HAHUS K PEIICHUIO 3a/1ad. PE3YNBTATOB OCBOGHHS
= g2 sIBIIeHHs" PeryasiTuBHbIe: BEIIENsIOT M OCO3HAIOT TO, YTO YK€ YCBOGHO M UTO €IIe HOMIEKUT N
St = S cnoco0a AeHCTBUS U €T0
Eo o ; YCBOGHHMIO, OCO3HAIOT Ka4eCTBO U YPOBCHB YCBOCHHS
= E = Kommynnkatupubie: OINCHIBAIOT COIAGPXKAHHE COBEPIIACMBIX NeHCTBHIT ¢ menpro | "PAMCHCHHA B KOHKPETHO
£ g OPHEHTHPOBKH MPEIMETHO-TIPAKTUYECKON UM HHOM JEATENBHOCTH HPAKTUIECKAX
g A CHUTYaIHusX.
= v KontponbsHas padora Ne 4

Pazgen 3 QJIEKTPOMATHUTHBIE SAIBJIEHUS (6 yacos)

OcHOBHBIC BU/BI 1eATEIbHOCTH YYEHHKA: DKCIIEPUMEHTAIBHO U3Y4aTh SIBJICHUS MarHUTHOTO B3auMoJeHCTBUA Tel. M3yJats sBIeHUs HaMarHU4uBaHus BeuecTBa. VceaenoBarte feiicTBUE 2JIEKTPUYECKOrO TOKA B
TIPSMOM IPOBOJHUKE HA MATHUTHYIO cTpenKy. OOHapyXUBaTh AeHCTBHE MarHUTHOTO OIS HA IPOBOAHHUK ¢ TOKOM. OOHapy>KHBaTh MArHUTHOE B3aNMOJIEHCTBHE TOKOB. M3ydaTh MpUHINM JEHCTBUS IEKTPOIBUIATENIS.

JIMYHOCTHBIE pe3yjabTaTbl 0CBOCHHUSA T€MbI: BJIaJICHUEC OCHOBAMU COLMAIBHO-KPUTUYCCKOT'O MBILIIJICHUSA (bOpMPIpOBaHI/IC OKOJIOTUYECKOTO CO3HAHHWA,; 3HAHUEC NTPABWUJI IIOBECACHUA KPUTUIECKUX CUTYAIIUAX,
MEXITHUYECKA TOJICPAHTHOCTDh,; TOTOBHOCTH K PABHOIIPABHOMY COTPYAHUYECCTBY, HETCPIIUMOCTE K JIFOOBIM BHUJaM HAaCUJIMA U TOTOBHOCTH IIPOTUBOCTOATH UM, 111000Bb K TMpUPOAEC; MOZUTUBHOE BOCIIPUATHE MUPA,
HOTpeGHOCTL B CaMOBBIPAXKECHUU U CaMOpealin3aliii; YMEHHUE KOHCTPYKTUBHO paspeulaTh KOH(i)J'II/IKTBI.

Uccnenyror neiicteue | [o3HaBaTenbHble: Boimensior u dopmymupytor npobiemy. Ctpost norumueckue uenu | I[locmanoexa u pewtenue | TlepcoHaNbHBII
1/53 - JNIEKTPUYECKOTO  TOKAa Ha | pacCyXICHHH. YCTaHaBIMBAIOT MPUYUHHO-CICACTBEHHBIE CBS3H. yuebHoil 3a0aqu- KOMIIBIOTEP, DKPaH,
% MarHUTHYIO CTPEIKY. 3HAIOT CMBICT MOHATHS MAarHUTHOTO TOJS U MOHMMAIOT YTO TaKO€ MATHUTHEBIC JIMHUU M OTKPBITHE HOBOTO MIPOEKTOP,
5 YcTaHaBIUBAIOT CBSI3U KaKAMH OCOOCHHOCTSIMHA OHH OONaNaroT. YMEIOT BBIBIATH CBSI3b MEXKIY JJIEKTPUIECKIM cnoco0a IeHCTBHI. Mpe3eHTalHOHHBII
= MEXIY dIEKTPHIECKAM TOKOM H MAarHUTHBIM TIOJIEM, OOBSICHATH CBS3b HATPABICHWS MAarHUTHBIX JIMHAH MaTepHa, 3JeKTPOHHbIE
5 TOKOM M MarHUTHBIM ITOJIEM. MarHUTHOTO TOJA TOKAa C HAalpaBlIeHHEM TOKAa B MPOBOJHUKE, IMPHUBOIUTH IPUMEPHI mocoOus.
g PaccMaTpuBaroT OmeIT MArHUTHBIX SIBJICHUH JlaGopatopHoe
= Opcrena. M3ob0paxaior PeryastuBuble: CamocTosTenbHO (OPMYIUPYIOT TO3HABATENBHYIO I1I€Tb W CTPOST o0opynoBaHue.
E MarHUTHBIC THHAU JICWCTBHS B COOTBETCTBHUH C HEil
g MarHUTHOTO TIOJIS KovmMmyHukaTnBHbIe: VcHoNb3ylOT afeKBaTHBIE S3BIKOBBIE CPENCTBA JUISI OTOOPaKEHMS
CBOMX YYBCTB, MBICIICH U OOy KICHUHA
o Habnronarot MarauTHOe | [lo3HaBaTesbHBIE: BEHITONHSIOT Onepanny co 3HAaKaMH U CHMBOJIAMH. YMEIOT 3aMEHATh | Peuwenue uacmuuix O6opynoBaHue TUTS
2/54 > JEHCTBUE KAaTYLIKH C TOKOM. | TEPMHHBI ONpEIeTCHHSIMH. BBIIenstoT 0OBEKTH M MPOLECCHl C TOYKU 3pPEHUS LEJIOro M | 3a0ay-OCMBICICHHE, BBITNIOJIHEH U JI.p
g W3rorasiauBaroT qacTel KOHKPETHU3ALUs U
l§ ; JNEKTPOMArHHT, 3HAIOT YCTPOMCTBO U MPUMEHEHHE 3JIEKTPOMArHUTOB. 0TpaboTKa HOBOTO
=¥

[IpuMeHeHNe 31€eKTPOMATHHTOB.

JlaGopaTopHas

«Cohopka Y1eKTpoMarHuTa u

HCIIBITAHUE €ro ACHuCTBHUD)

HCIIBITBIBAKOT €TI0 ﬂeﬁCTBHﬂ,

VYMeT HasbBaTh CIIOCOOBI YCUIICHUSI MArnuTHOI'O }leﬁCTBHH KaTymiku C TOKOM,

HCCIEeTYIOT 3aBUCUMOCTh | MPUBOAUTH IPHUMEPHI HCIIOIb30BAHUS ICKTPOMArHUTOB B OBITY M TEXHHKE.

cBOifcTB anekTpoMmarauTa oT | PerynsitruBHble: CaMoCTOATENbHO (DOPMyIHPYIOT MO3HABATENBHYIO I€Nb H CTPOST
CHJIBI TOKAa W  HaIW4us | JEWCTBUS B COOTBETCTBHH C Heil

CepJieuHHKa. Cob6uparor | KoMMyHuKaTHBHBIe: YCTaHABIMBAIOT pabouyne OTHOIICHUS, ydarcsi 3dhexTuBHO
3NEKTPOMATHHUT " | COTPYIHHMYATH M CIIOCOOCTBOBATH MPOAYKTUBHON KOOEPAINH

HCIBITBIBAKOT €0 ﬂeﬁCTBHﬂ.

crioco0a aeicTBus
JlaGoparopHas paboTa,
NpaBUIIBHEBIE TIPSIMBIE
W3MEPEHHS, OTBET C
€/IMHHUI[AMH H3MEPEHHUS B
cu

Odopmienne paboThI,
BBIBO/I.




N3zyuator spienus | Ilo3naBatenbHble: OCyLIECTBISIIOT HMOMCK U BbIISNICHHE HeoOxoaumol uHbopMmaiuu. | Peuwienue uacmuvix [IepconanbHbli
3/55 = g HaMarHW4MBaHMUs BEINECTBA. | BriaBUraroT M 0O0OCHOBBIBAIOT THIOTE3BI, MPEAIAraloT CIOCOObI UX MPOBEPKH. 3HAIOT O | 3a0ay-OCMBICIECHHE, KOMIIBIOTEP, SKPaH,
£z Habmonator CTPYKTYPY | POJIH MarHMTHOTO MOJII B BO3HUKHOBCHHM ¥ Pa3BUTHUM XKM3HM Ha 3emie. YMEIOT | KOHKpeTH3alus U HPOEKTOP,
gD MarHUTHOTO 1mojs | OOBSCHATH BO3HMKHOBEHHWE MAarHUTHBIX Oypb, HaMarHM4YMBaHHWE >Kelle3a, IIONydJaTh | oTpaboTKa HOBOTO MIPe3eHTAMOHHBII
g5 MOCTOSIHHBIX MarHUTOB. KapTHHBl MarHUTHOTO TIOJIS TIOJIOCOBOTO M IyrooOpa3sHOTO MarHMTOB, ONHMCHIBATH OIBITHI | cHoco0a JeHCTBUS MartepHal, IeKTPOHHbIE
) E 10 HAMArHUYMBAHHIO BEIIECTB 3uanueso — npeomemmsiii | MOCOOHS.
z g PeryasituBablie: COCTaBISIOT IUTaH U ITOCIIEA0BATEIBHOCTD ISHCTBUI onbvlm, nNpeoMemnast JlaGopatopHoe
=
g = KommyHukaTuBHbIe: Pa3BHBAIOT yMEHHE HMHTETPUPOBATHCS B TIPYIIY CBEPCTHUKOB U | KomnemeHyus, yuyebmas u | 00OpYHOBaHHE.
5E CTPOMTH MPOJYKTHBHOE B3aUMOJECHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU NO3HABAMENbHAS
é § desmenbHOCb
g O6HapyxuBator  xeiictue | ITo3HaBaTesbHbIe: AHAIM3UPYIOT OOBEKT, BBIACIHAS CYIICCTBEHHBIE M HECYLIECTBEHHbIE | Peuwenue yacmuvix ITepcoHanbHbIH
4/56 = MarHUTHOTO OJISt Ha | MPHU3HAKU. BBIpaXaroT CMBICH CHTYalldd Pa3lNYHBIMU CPEACTBAMM (PHCYHKH, CHUMBOJBL, | 3a0a4-OCMBICICHHE KOMIIBIOTED, 3KpaH
q 2 2 E e
SEagq MPOBOJTHHK c TOKOM. | CXEMBI, 3HaKH) KOHKPETH3aIHs 1 TIPOEKTOP,
e £ E = Wzywator npuHImn aeiictBus | 3HAIOT KaKk ONMCHIBATH U OOBSCHATH NEHCTBHE MAarHUTHOTO HOJISI HA IIPOBOJHHK C TOKOM, | OTpabOTKa HOBOTO MIPe3eHTAOHHBII
b v o
S e s : JJIEKTPOABUTATEIIS. 3HATh YCTPOMCTBO JEKTPOIBUIATEIS criocoba nefcTBHS MartepHal, SIeKTPOHHbIE
£ : Z s Co0HpaloT W HCHBITHIBAIOT | YMEIT OOBSCHATH NPHUHIUI JEHCTBHS AJIEKTPOJABHUraTelsl M OONAacTH ero NpUMEHEHHs, | 3HaHnuego — npeOmemuulii | MOCOOUSL.
= = 5 E MOJIETb NIEKTPUYECKOTO | MEPEUYUCIIATH IPEUMYILECTBA IIEKTPOABUraTeNICH 10 CPAaBHEHHUIO C TEIUIOBBIMU onwvim, npeomemuast JlabopaTtopHoe
=
g5 E § JIBUTATENs IIOCTOSIHHOTO ToKa | PeryasituBHble: OmpenersioT MOCHeI0BaTENbHOCT MPOMEKYTOUHBIX LEJIeH ¢ y4eTOM | Komnemenyus, yuebHas u | oOOpyIOBaHHUE.
e 2 &g KOHEYHOT'O pe3yJbTara NO3HABAMENbHAS
B8 gm = KommyHukaTuBHbIe: PaboTaroT B rpymnie. Y4arcs apryMeHTHPOBATh CBOIO TOUKY 3PCHUS, OesamenbHOCmb
= CIOPUTH W OTCTaWBaThb CBOIO MO3WIHMIO HEBPAXICOHBIM ISl OIIIOHEHTOB 00pa3oM,
= CITyIIaTh ¥ CJIBIIATH
E g Wzyuaror  ycrpoiictBo u | [lo3HaBaTebHBbIe: AHATU3UPYIOT OOBEKTHI, BBIACIAA CYIIECTBEHHBIC U HECYIIECTBEHHbIE | Peuenue uacmuuix [lepconanbHbIi
5/57 £ E f-; OPUHIMI 3.  ABHUTareNsd. | mpu3Hakd. CTPOSAT JIOTHYECKUE LEMH PACCyKACHUI 3a0ay-0CMBICIICHHE, KOMITBIOTEp, SKPaH,
£s5¢ = OOBSCHAIOT YCTPOHCTBO, | YMEIOT cOOMpaTh 3IEKTPUUCCKUI ABUTATENb MOCTOSHHOTO TOKA (Ha MOJIENH), ONPENEIATh | KOHKPETU3AIH U MIPOEKTOP,
258z HPUHIAT JEeUCTBUS U | OCHOBHBIC JAETAIN IEKTPUUECKOTO IBUTATEIs IOCTOSIHHOTO TOKa, paboTaTh B IpyIIIe 0TpaboTKa HOBOTO NIPe3eHTalOHHBII
X EE 5 & HpUMEHEHHE. PerynstuBuble: CraBaT ydeOHyI0O 3amady Ha OCHOBE COOTHECEHHMS H3BECTHOTO M | crocoba JelcTBUS MaTtepua, IEeKTPOHHbIE
5 Ex E g HEU3BECTHOIO Iosnasamenvro — mocoous.
2
gegsEE KoMMyHuKkaTHBHBIE: Y4yaTcs apryMEHTHPOBAaTh CBOIO TOYKY 3pEHUs, CIOPHTh U perexcuenas
= s X ¥ 8
8L gEFw OTCTaMBaTh CBOIO MO3UIIMIO HEBPaXKIEOHBIM JUIS ONIIIOHEHTOB 00pa3oM KOMNeMeHyust, 3SHaHUE80
28«2 — npeOMemHblil Onwvim,
= ° = g UHGoOpMayuoHHas u
S g g KOMMYHUKAMUBHAS
g e KOMNemeHyus.
0 ° JIeMOHCTPUPYIOT ymenue | [o3naBaTenbHble: BpiGnparor Hambonee >¢GQeKTHBHBIE CHOCOOBl pelieHus 3anad. | Pazeépuymoe oyenusanue
6/58 - E pemath 3agaun 1o TeMme | OCO3HaHHO M MPOW3BOJILHO CTPOSIT PEUEBbIe BHICKA3bIBaHMs B MUCHMEHHOU Gopme - IIpe/TbABIICHIE
= "
E "R DNeKTpOMarHuTHEIE 3HaIOT OCHOBHBIE MOHATHS U (pOpMYITBI PE3YIIBTATOB OCBOCHHUS
So= & sBIeHUs" VYMEIT NPUMEHSTh 3HAHUS K PELICHUIO 32124 .
o5 = = . | cmocoba aeiicTBus U ero
= o S = PeryasituBuble: OCO3HAIOT Ka4eCTBO M ypPOBEHb yCBOeHHs. OILEHHMBAIOT JOCTHIHYTHIH
S FZ23 NPUMEHEHHS B KOHKPETHO
£og2 pe3yJbTar
g = £ = Kommynukatusable: [IpuaepKuBaroTcss MOPAIbHO-OTHYECKHX M ICHUXOJOrHuecKux | MPAKTUICCKUX CHTyalHsax
2 g NPUHIMIIOB OOLICHHS M COTPYIHUYECTBA
=
g D Koutposnbnas padora Ne 5
=

Pasnen 4 CBETOBBIE SIBJIEHUS ( 8 uacos)

OcHOBHbBIE BHBI AeITEJIbHOCTH YueHHuKaA: 3KCHepHMeHTaHLHO n3ydaTh SIBJICHUC OTPAKEHHUS CBETA. HccnenoBaTh cBOMCTBA I/1306pa)KCHI/ISI B 3€pKaJie. I/I3Mep}ITb q)OKyCHOE pacCTossHue co6npa}0mel71 JIMH3BbI. Honyqan,
I/I306pa)KCHI/Ie C MIOMOIIBIO CO6Hpa}OIIIeﬁ JIMH3BI. Ha6JIIOHaTL SABJICHUE NUCIIEPCUHN CBETA.

JIMYHOCTHBIE pe3yjabTaTbl 0CBOCHHUSA TEMbI: yCTOl\/'I'-lPIBbIl\;I IMO3HABaTEIbHBIN HUHTEPEC U CTAHOBJICHUE CMbICHOO6p33y}OLU,eI\/'I (byH](LlI/II/I IO3HABATCJIbHOI'O MOTHBA,

YMeHnue BecTu JUaJIor Ha OCHOBE paBHONIPABHBIX OTHOIIICHUH U B3aUMHOTO YBAXKEHUS, )106p0>KenaTeanoe OTHOILICHUE K OKPYXKAIOIIHUM; TOTOBHOCTb K PaBHOIIPABHOMY COTPYAHUYECTBY; BJIaJICHUE OCHOBAMHU COLIUAJIbBHO-

KPUTUYECKOI'0 MBILJICHHUA.




NPUHIUIIOB 06IHeHI/IH U COTPYAHHUYECTBA

3unanueso — npeomemmuoiii
onwvim, npeomemnast
KOMNnemeHyust, yueoHas u
no3Ha8aMeNbHAS

.3 Habmonator u oObsacHsior | [lo3HaBaTenbHble: BBIpaXaloT CMBICH CUTyallMd Pa3lUYHBIMU CPEACTBaMHU (PUCYHKH, | [locmanoeéxa u peuienue [IepconanbHbli
1/59 g =z obpaszoBaHue TEHU U | CHMBOJIBI, CXEMBI, 3HAKH) yuebHoll 3a0auu- KOMIIBIOTEP, SKPaH,
gi % = c nonyreHn. M3o00paxaroT Ha | 3HAIOT CMBICHI MOHSTHS CBET, ONTHYECKHE SIBICHUS, T€OMETPHYECKas ONTHKA, 3aKOHA | OTKPHITHE HOBOTO MIPOEKTOP,
a g : g pucyHKax oOJIaCTH TEHH U | IPSMOJIMHEIHOTO pacIpOCTPaHEeHUs CBETa, CMBICI 3aKOHA OTPAKEHHSI CBETa crioco0a IefCTBHH. MIPe3eHTAOHHBII
: Z5x TIOJTyTeHN. YMeroT HabIIonaTh NPSIMOIMHEHHOE PAcIpoCTpaHEHHE CBeTa OOBACHATh 0Opa3zoBaHMe | 3Hanueso — npedmemmubvli | MaTepHal, IEKTPOHHBIC
£Z5 B TEHH U TOJIYTeHHU, IPOBOAUTH HCCIEIOBATEIBCKUI 3KCIEPUMEHT IO MOIYYEHHIO TCHH U | Onbim, npeomMemnas nocoOHs.
ZEe TIOJTYTeHH, HAOJII01aTh OTPayKEHNE CBETa Komnemenyus, yyeonas u | JlaboparopHoe
E é 58 PeryasituBable: CamocToATeNbHO (DOPMYIMPYIOT MO3HABATENbHYIO I€b M CTPOAT | NO3HABAMENbHAA 000pyI0BaHUE.
S £ = JeiicTBUS B COOTBETCTBUH C HE OesamenbHOCHb
g = KommynukatuBHble: OOIMIAlOTCS M B3aUMOJCHCTBYIOT € MapTHEpaMH IO COBMECTHOM
© JeSTEIIbHOCTH WM 00MeHy HHpopManuen
Hccnenyror cpoiictBa | Ilo3HaBaTeqbHBIE: YMEIOT BEIOMpATh 0000IIEHHEBIE CTPATErHH PEIICHNS 3a1a9n pewenue yueOHol IlepconanpHblil
2/60 a 2 n300pakeHUsT B 3epKayie. | 3HAIOT KaK MOCTPOCHUEM ONpelersieTcs PacloiioKEeHHe W BHUJ M300paKeHHs B IUIOCKOM | 3a0ayu-OTKPBHITHE HOBOTO | KOMITBIOTED, SKpaH,
g g CrposT n300paXkeHus, | 3epKaie. crioco0a IefCTBHH. IIPOEKTOP,
3 § Iojy4aeMble € IOMONIbIO | YMEIOT IPUMEHSATh 3aKOH OTPaXXEHHs CBEeTa IPH MOCTPOCHUH H300paKeHUS B INIOCKOM | 3nanuego — npeOmemuuiii | TPe3eHTAIMOHHBIN
£ - TUTOCKUX 3epKaJbHBIX | 3epKajie, CTPOUTh H300pakeHHe TOUKH U IIpeMeTa B INIOCKOM 3epKale. onvim, npeomemHdas MaTepHal, MeKTPOHHbIE
S g MTOBEPXHOCTEH. PeryasituBHble: CimuaoT crmoco0 CBOMX JASHCTBHH ¢ 3aaHHBIM  STaJlOHOM, | KOMnemenyus, yyebHas u | mocoous.
3 8 00HAPY>KMBAIOT OTKJIIOHEHHS U OTIHYHS nosnasamenvbHas JlabopatopHoe
= = KovmmynukaTuBHble: OOMIAlOTCS M B3aUMOJCHCTBYIOT C TAapTHEpPaMH IO COBMECTHOH | desmenbHOCHb 00opyaoBaHUE.
JeATeIbHOCTH WK 00MeHy HHpopManuen
HaGmonator  npenominenue | Ilo3naBaTeabHble: BBIpakaroT CMBICH CHUTYallMH Pa3iUYHBIMU CPEACTBaMH (PUCYHKH, | Peuienue uacmuvix [lepconanpHbIi
4/61 CBETa, HW300paXalT  XOJ | CHMBOJIBI, CXEMBI, 3HAKH) 3a0ay-0CMBICIIEHUE, KOMITBIOTEP, SKPaH,
g Iydel depe3 MpeoMILTIONIyI0 | 3HAIOT CMBICI 3aKOHA IIPEJIOMIICHHUS CBETA. KOHKPETH3aIHs H MIPOEKTOP,
2 MIpU3My. YMeroT HaOmIOAaTh MPEIOMIIEHHE CBETa, paboTaTh C TEKCTOM ydeOHMKA, HMPOBOAUTH | OTPabOTKa HOBOTO MIPE3CHTAOHHBII
o = HCCIEA0BATETbCKUH SKCIIEPIMEHT I10 MIPEJIOMIICHUIO CBETA IIPH MEpexoe Tyda U3 Bo3ayxa | crnocoda JeHCTBUS Ipu MaTepHal, MeKTPOHHbIE
g 5 B BOZY, A€NAIOT BBIBObI, PA3JIMYAIOT JIMH3BI 110 BHEIIHEMY BHIY, ONPEAECNAIOT Kakas W3 | PEHICHHH KOHKPETHO- rocoous.
2 E JBYX JIMH3 C Pa3HBIMU (DOKYCHBIMH PAaCCTOSHUSIMH JaeT OOJBIIOE YBEIUICHHE. MPaKTUIECKHX 3a/1ad. JlabopatopHoe
z = PerynsituBHble: CIU4aroT CBOM crtoco0 IEHCTBUS ¢ 3TAIOHOM 3nanueso — npeomemnuiii | 000pyAOBaHUE.
g KomMMyHukaTHBHBIe: PerynmmpyioT cCOOCTBEHHYIO AEITENFHOCTh IOCPEICTBOM PEUYEBBIX | Onbim, NPeOMemHdsl
= eCTBUN KoMnemenyus, yueonas u
nosHasamenbHas
OdesamenbHOCmb
Hab6mronarot xox myueit uepe3 | [lo3naBaTenbHbIe: BBIOHPAIOT, COMOCTABISAIOT W OOOCHOBBIBAIOT CIIOCOOBI pemeHus | Peuwenue uacmuuix [IepconanbHbIi
4/62 : BHIMYKJIBIE W BOTHYTHIE | 3aJadd. BeIpakaroT CTpyKTypy 3a/1aui pa3HBIMH CPEICTBAMU 3a0a4-0CMBICIICHHE, KOMITBIOTEp, SKPaH,
E muH3BL M3MepsiioT (poxyCHoi: 3HAIOT IpaBMIIa MOCTPOCHUS B. COOMpAIOIIEeH 1 paccveHBafomeﬁ IHH3E § KOHKPETH3aIHs H MIPOEKTOP, 5
o E o paccrosiHue cobupatomiell | YMeT cTpouTh HM300pakeHWs, JaBaeMoe JIMH30i (paccemBaromied M coOuparomieii), | oTpaboTKa HOBOTO MPe3eHTallHOHHBII
g g g nuH3BL  M300pakaroT  XoJ | pa3iaMvaTh MHUMOE M ACHCTBHTEIBLHOE H300pakeHHe. criocoba aeicTBys IpH MaTtepua, IEeKTPOHHbIE
g 5 = ny4eit 4epes nmuH3y. | PerynsituBuble: [IpMHNMAIOT MO3HaBAaTENbHYIO LENb, COXPAHSIOT €€ IPU BBHIOJHEHHH | PEIICHHH KOHKPETHO- nocoowust.
5 = E Brruucnstor yBEJIMUCHUE | y4eOHBIX AeHCTBUIA MIPAKTUYECKUX 3aau. JlaGopaTopHoe
E;’E g JIFH3BI KovmmyHukaTusHble: [IpuaepXuBaroTcss MOPATbHO-3THUECKUX M IICHXOIOTHYECKUX obopynoBaHUe.
g%z
= £E
g
2

oessmenbHOCHb




PaACCTOAHUE JIMH3bI

ANCKBATHBIC A3BIKOBBIC CPEACTBA JId 0T06pa)K€HI/IH CBOUX MBICIICH

[Monyuator wu3o0paxenune c | [o3HaBaTenbHBbIe: BoiaessioT 0000IIEHHBI CMBICT U (OPMATIBHYIO CTPYKTYpY 3amauu. | 3nanueso — npeomemnsiii | JlaGopaTopHoe
5/63 g -] MTOMOIIBIO cobuparomieid | BpiOuparoT 3HaKOBO-CHMBOJIMYECKUE CPEACTBA I IOCTPOCHUS] MOJETH ONnvIm, npeomemHas obopynoBaHue.
g g E E JIMH3BL CocraBmsioT | 3HAIOT MpaBuiIa IOCTPOSHUS B JIMH3AX KoMnemenyus, yueoHas u
5% E = AITOPUTM TIOCTPOCHUS | YMEIOT NPUMEHSTh 3HAHMS K PEIICHUIO 33jad Ha MOCTPOCHHE W300paXKeHWH, TaBaeMBIX | nO3HABamenbHas
o 2 5 £ E n300paKCHUI B COOMPAIONINX | IUIOCKHM 3€pKajioM U JIMH30U. OdesmenbHOCmb
E § l§" “i g 1 paccenBaroMNX JIMH3aX PeryastuBuble: CtaBAT ydeOHyIO 3amady Ha OCHOBE COOTHECEHHS TOTO, 4TO YK€ | peghnexcugnas
= =25E H3BECTHO U YCBOEHO, U TOTO, UTO €Ille HEM3BECTHO 0esimenbHOCb
& = KoMMyHHKaTHBHBIe: YUaTcsi OpraHH30BBIBAThH U IIAHUPOBATH YI€OHOE COTPYIAHUIECTBO
C YUHUTeNeM U CBEPCTHUKAMU
= Hab6monarot ontuuecke | [lo3naBaTenbHble: [IpUMEHAIOT MeTOAB WHPOPMAIIOHHOTO IIOHMCKA, CaMOCTOATENBHO | 3HaHueso —npeomemuvii | IlepcoHanbHBII
6/64 g SIBTICHHUS, BBITIOJIHSIOT | CO3/AlOT AJTOPUTMBI JAESSITENLHOCTH IPU PEIISHUH 3a7ad TBOPUECKOTO U IOHCKOBOTO | ONblM, NpeomMemuas KOMIIBIOTED, IKPaH,
z MIOCTPOCHUE  XOjAa  JIydel, | xapakrepa. 3HarOT GOpMyITy TOHKOH JIMH3EI KOMNnemenyus, y4eOnas u | IPOeKTop,
= 5 HEO0OXO0IMIMOT0 U | YMEIOT NPHUMEHSTH GOPMYITy TOHKOH JIMH3BI K PELISHHIO 3a1ad. nosHasamenvbHas MIPe3eHTAOHHBII
2, £ TIOJTY4CHUS ontudeckux | PeryasTuBHble: CaMocTOSATENbHO (OPMYIHPYIOT IO3HABAaTENbHYIO I€Tb W CTPOST | OesamenbHOCHb MartepHal, IeKTPOHHbIE
g a¢dexToB, H3Y9aloT | JNEeHCTBUS B COOTBETCTBHU C HEH rocoous.
5 ycrpoiictBo  Tenmeckona M | KommynmkatuBHble: PabGorator B rpynme. ONHCHIBAIOT COIACpIKAHHE COBEPIIAEMBIX JlaGoparopHoe
MHUKpOCKOIA. JIEMCTBUH C 11€TbI0 OPUEHTUPOBKH MTPEIMETHO-TIPAKTUUECKOHN MM UHOM e TEIbHOCTU obopynoBaHue.
o = Tomyqaror n300paXkeHus o3naBatensnpie:  CTpyKTypUpYIOT — 3HaHWS.  BpIOuMpaior,  comoctaBisiioT U | Pewenue uacmuuix
7/65 - : MIPH TIOMOLIH JIMH3BI, 00OCHOBBIBAIOT CIOCOOBI pelleHHs 3aqaud. BBIOUpAIOT OCHOBAaHUS W KPUTCPHH I | 3a0au-OCMBICICHHE,
z = . H3MEpSIOT (OKYCHOE CpaBHEHHMS U, KiaccU(UKanuy 00BeKTOB. 3HAIOT KaK MMOJIydaTh N300payKeHNE C MIOMOIIBIO | KOHKPETH3AIHs 1
5%z paccTOsIHUE M ONITHYECKYIO JIMH3. 0TpaboTKa HOBOTO
€5 = CHULY JIMH3BI. YMeroT u3MepsATh (POKyCHOE PACCTOSHUE M ONTHYECKYIO CHIIy JIMH3bBI, aHAIM3HPOBATh | crocoba JeHCTBUS
: g = MOTy4eHHBIE TIPH TOMOIIH JINH3bI N300paXKeHNs, IefIaTh BEIBOBL, IPEACTABISTh pe3ynbTaTr | JlaboparopHas pabora,
g8 E B BHJE TabuIl, paboTaTh B rpyIme MPaBHJIbHBIC TIPSIMbIE
22 E PeryasituBHbie: BHOCAT KOPPEKTHBEI U TOTIOTHEHUS B CIIOCOO CBOUX ACHCTBUI WU3MEpEHHUs, OTBET C
55 S KoMMyHHKaTHBHBIe: YMEIOT IIPEACTABIATh KOHKPETHOE COAEPKaHUE U COOONIATh €ro B | €AMHHI[AMHI U3MEPEHHS B
§ % IMICBMEHHOW M ycTHOH Qopme, ydarcs 3d¢dexTuBHO coTpyaHmdath W cmocobcrBoBath | CU
lg S MIPOJIYKTHBHOI KOOTIepaluu Odopmienne padoThl,
5} BBIBO/I.
JemMoHCTpUpPYIOT ymenue | Ilo3HaBaTteabHble: BrpiOupaior Hamboinee 5h(deKTHBHBIE CIMOCOOBI peIIeHHs 3amad. | PaszeépHymoe oyeHugaHue
8/66 g OOBICHITH onTryeckne | OCO3HAHHO M MPOM3BONLHO CTPOSIT PEYEBBIE BHICKA3bIBAHNS B IMCBMEHHOH (opme. 3HAIOT | - mpenbsBieHne
e = SIBTICHHUS, CTPOUTH | OCHOBHBIE BOMPOCHI 0 M3Yy4EHHOH TeMe. YMEIOT IPUMEHSTh MOTydeHHBIE 3HAHHS MPU PE3YNBTATOB OCBOGHHS
: gz N300paKeHUS MPEMETOB, | PEIICHHH 3a1ad crocoGa el
= . JIEUCTBUS U €r0
g3 g noinyyaemble npu nomou | PeryasTuBuble: OCO3HAOT KauyecTBO U ypOBEeHb yCBOeHHWs. OIEHMBAIOT JOCTUTHYTBIH OHMCHEIS B KORKDETHO
Q= JMH3 ¥ 3€pKal, BBIUUCIATH | Pe3yJbTaT p P
- ONTHYECKYIO CHITy, (pokycHoe | KommyHnukaTuBHble: ONKCHIBAIOT COIEPIKAHUE COBEPINAEMBIX NEHCTBHUH, HCMONB3yroT | TPAKTUIECKUX CHTYyalHaX
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Konrtponshas padora Ne 6

IloBTOpeHnue. ( 2 yaca)

OcHOBHBIE BUABI AeSITEJIbHOCTH YUe€HHMKA: ICPCYUCIICHBI B NPECABIAYIIUX pa3aciiax.

JIM4HOCTHBIE Pe3yJIbTAThI 0CBOEHHs Kypca: COPMUPOBAHHOCTh MO3HABATENBHBIX HHTEPECOB, HHTEIEKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH y4-Cs; yOXKJEHHOCTH B BOSMOXHOCTH ITO3HAHMS IIPUPOJIBI, B
HE0OXOJMMOCTH Pa3yMHOI'O HCIIOJIb30BaHMs IOCTHKEHUI HAYKH U TEXHOJIOTUH ISl AATbHEHILero pa3BUTHS YeJI0BEUECKOro 00IIecTBa 00IIecTBa; YBaXKEHHE K TBOPLAM HAayKU M TEXHHKH; OTHOIICHHE K (H3MKE KaK K
3JIEMEHTY O0IIeYeI0BEYECKOH KYIbTYpbl; CAMOCTOSTEIBHOCTh B IPUOOPETEHUU HOBBIX 3HAHUII U IPAKTUYECKUX YMEHUH; [IEGHHOCTHOE OTHOIIEHHE APYT K APYTY; YUUTEII0, aBTOpaM OTKPBITUI 1 H300peTeHuil,
pe3yabTaTam o0y4eHusI.
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gé - 3HaHUS Ha MpakTuke, pemaTth | CTPYKTYpUPYIOT 3HaHUS. YCTaHABIMBAIOT MNPUYUHHO-CICACTBEHHbIE CBSI3HM, 3HAIOT | KOMHemeHyus, y4eOHas u
e g g 3aJayd  Ha ~ NPUMEHEHHE | OCHOBHBIC IOHATHSA W (OPMYNBI A PElIeHMs 3a1ad, YMEIOT NPUMEHATh MOJTYyYCHHBIE | no3HasamenbHas
::E § 3HaHWH, TIIOMYYEHHBIX IIPH | 3HAHUS IPH PEIICHHUH 3a1ad. 0esimenbHOCb
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é e TOTOBHOCTh aJ€KBAaTHO pearupoBaTb Ha HYXKIBl JPYTUX, OKa3blBaThb IIOMOLIb U
SMOLMOHATBHYIO MOJAEPXKKY MapTHEpaM
JleMoHCTpHUpYIOT ymerue | Ilo3HaBatenabHble: BrpiOuparor Hambonee 3(GdeKTHBHBIE CIMOCOOBI pelIeHus 3anad. | Pazeéprymoe oyenugaHue
2/68 IpUMEHATE  Teopetndeckne | OCO3HAHHO M NPOM3BOJBHO CTPOST PEUEBbIC BHICKA3bIBAHWS B IHMCbMEHHOH (OpME. | - mpemwsBieHne
3HaHUS Ha MpaKTUKe, pemath | CTPYKTYpHPYIOT 3HaHUS. Y CTaHABINBAIOT IIPHINHHO-CIICICTBEHHBIC CBSI3H pesynbTatos 3YH

Hrorosasi KOHTpoOJILHAsA padoTa

3a Kypc ¢pu3uku 8 kiaacca (Tecr)

3aJayd  Ha  I[IPUMEHEHHe
3HaHWH, TOJYYECHHBIX IPH
W3ydyeHHHu Kypca ¢usukun 8
Ki1acc.

3HAIOT MOHATHS, 3aKOHBI M (YOPMYIIBI JJIs pEIICHHs 3a/1a4 3a Kypc Hu3nku § Kiiacca
YMET NPUMEHATH MOIyYCHHBIE 3HAHUS TIPH PEIICHUH 33129

PeryastuBHbie: OCO3HAIOT KayecTBO M YPOBEHb YyCBOCHHs. OIEHUBAIOT NOCTHTHYTBHIH
pe3yabTaT. BeIIEnsoT U 0CO3HAIOT TO, YTO YK€ YCBOCGHO M YTO €Il MOAJICKHUT YCBOCHHUIO,
OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCH

KommynukatuBuble: ONHCHIBAIOT COJAEp)KaHUE COBepIllaeMbIX aercTBuil. [IposBisior
FOTOBHOCTh QJICKBATHO pearupoBaTh Ha HYXKIbl JPYrHX, OKa3blBaTh IOMOIIb H
SMOLIMOHATIBHYIO MOAJEPHKKY MapTHEpam

KonTponsHas pabora
(tect)




OBOPYJOBAHMUE, UCIIOJIB3YEMOE ITPU BBINTIOJIHEHUSAU JJABOPATOPHBIX PABOT 1O ®U3UKE

Tembl J1abopaTOPHBIX padoT

Heo0xoauMplii MUHUMYM
(B pacuere 1 KOMIIeKT Ha 2 YeJl.)

CpaBHEHHE KONMMYECTBA TEIUIOTHI IIPH CMELIMBAHUN BOABI Pa3HON
TEMIIEPaTypPHI.

- Kamopumerp —1 - Memsypka —1 - Tepmometp —1
- CtakaH c ropstaeit Bogoit —1 - CtakaH ¢ X0JI0JHOH Bogoi —1

W3mepenue yaenbHO#N TEMI0EMKOCTH TBEPAOTO TeNa.

- Meranmnngeckoe Teno Ha HUTH -1 - Kamopumerp -1
- CTakaH ¢ XOJIOQHOU BOIOH -1 - Becsl, pasaoec -1
- Cocyn ¢ ropsaeit Bopoii -1 - Tepmomertp -1

N3mepeHne 0OTHOCUTENBHON BIAXKHOCTH BO3yXa.

- Tepmomertp -1 - Kycouex BatsrI -1
- CrakaH c Bogoii -1 - Ilcuxpomerpudeckas Tabmura -1

COopKa 3JIEKTPUIECKOM [IETTH U H3MEPEHHE CIIIBI TOKA B €€
Pa3JIMYHBIX y4acTKax.

- Ucrounnk muranwus (4,5 B) -1 - Ammepmertp -1 - Kirou -1
- Dnektpuyeckas Jammnodka -1 - CoeauHuTENBHBIE IPOBOJA -1

I/I3MepeHHe HAMPs’)KCHUA Ha Pa3/IMYHbIX y4aCTKax 3J'I€KTpPI‘I€CKOI>i
OCIIu.

‘Ucrounuk muranus (4,5 B) -1 - Kiroua -1+ Ammepmerp -1+ Bomermerp -1
- JIBe nammnouku Ha nmozcTaBke -1  CoeauHUTEIbHBIE IPOBOAA -1

PerynupoBaHue cuibl TOKa pEOCTaTOM.

- Ucrounuk nurtanus (4,5 B) -1 - Peocrar -1
- Amnepmerp -1 - Kimtou -1 - CoepgunuTtenbHble MpoBoja -1

M3Mmepenue conpoTuBIEeHNs MPOBOAHUKA ITPU IOMOILK aMIIEpMETpa
1 BOJIbTMETpA.

Uctounuk nuranus (4,5 B) -1 - Peocrat -1 BonsT™etp -1+ Pesucrop -1
Knrou -1 - Amnepmerp -1 - CoenuHuTeNBHBIE TIPOBOAA -1

W3MepeHne MOIHOCTH U PabOTHI TOKA B 3JICKTPUUECKOM JTaMIIe.

- Mcrounuk nutanus (4,5 B) -1 - Peoctar -1 - Kimrou -1
Awmnepmerp — 1 - Bonet™merp -1+ CoenunHuTensHble npoBoaa -1
- DnekTpuyecKkas JaMma Ha rmojcraske -1

COopka dJeKTpOMarHuTa U UCTIbITAHUE ero JeHCTBUSL.

- Mcrounuk nutanus (4,5 B) -1- Peocrat -1- Kiroy -1
- CoeqmHUTENBHBIC IPOBOAA -1+ MarauTHas cTpenka -1
- JleTamm uis cOOpkH 3neKTpoMarHura -1

N3yyenne m300pakeHns, 1aBa€MOTO JIMH30H.

- Cobmparomas ymH3a -1+ DkpaH -1- Kirou -1
- JJammiouka Ha mmoxcraske -1 JIuneiika -1
‘Ucrounnk muranus (4,5 B) -1- CoenuauTtenpHbIe poBoa -1




