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IHosicHUTEAbHASA 3aNIUCKA

PaGouas nporpamma no ¢usuke 1jsi 8 KJjacca COCTaBIICHa Ha OCHOBE CJICAYIONTUX
HOPMAaTHUBHO-TIPABOBBIX U MHCTPYKTUBHO-METOJANYECKUX JTOKYMEHTOB:
- ®enepanpHblii 3aK0H 0T 29.12.2012 1. Ne 273-D3 «O6 obpa3zoBanuu B Poccuiickoit denepannny;
- [Ipukasz MunncrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanun ot 17.12.2010 r. Ne 1897 «O06 yrBepxkaenuu hemepaabHOTO Tocyaapc T-
BEHHOTO 00pa30BaTEIbHOTO CTaH1apTa OCHOBHOT'O 00IEero 00pa3oBaHUs»;
- IIpukazom Munobpuayku Poccun ot 31.12.2015 Ne 1577 «O BHeceHMM H3MEHEHHH B (eaepaibHbIi TOCYAapCTBEHHBINH 00pa30BaTeIbHBIN
CTaH/IapT OCHOBHOI'O OOIIero 0O0pa30BaHMs, YTBEPKACHHBIN npukasoM MuHHcTepcTBa oOpa3oBanus u Hayku Poccuiickoit denepaunn otl7 ne-
kabpst 2010 1. Ne 1897 »;
- [Ipuka3z MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @enepamuu ot 31.03.2014 1. Ne 253 «O06 yrBep)kaeHnu GenepaqbHOTO epeyHs
y4eOHHUKOB, PEKOMEHIYEMbIX K UCIOIb30BAHUIO MIPU PEATU3AUN UMEIOIINX IOCYTapCTBEHHYIO aKKpEIUTalN0 00pa30BaTelbHBIX IPOrpamMM H a-
YaJIbHOT'O OOIIEro, OCHOBHOTO 00IIIET0, CPeIHEro 00IIero 0opa3oBaHusm» (CO BCEMU U3MEHEHUSIMM)
- [lonoxeHne o CTPyKType, NOpsiAKE pa3padOTKU M YTBEPXKICHUH PabOUYNX MporpaMM y4eOHBIX npenamMeToB (KypcoB) negaroro MBOY CIHI Ne 5;
-Yuebnsiit Tuian MBOY CII Ne 5 na 2019-2020 y4eOHBIit ro. -IIpumepnast npo-

rpamma 1o yue6Homy npenmerty «pusuka» A.B. Ileppikun, , E.M. I'yTHuk

[Iporpamma paccuntana Ha 68 yac/rox (2 yac/Hen.) B Kax0M Kiiacce.

H3yuenue puzuku 6 0CHOBHOU WKOJIE HANPAGICHO HA OOCMUICCHUE CAeOVIOWUX 11eJIeH
- pa3BUTHE UHTEPECOB U CIIOCOOHOCTEHN yJallluXcsi Ha OCHOBE Mepeiaydl UM 3HAHHUH U OMbITa MO3HABATEILHONW U TBOPUYECKON NeATENbHOCTH;
- MOHUMAHUE YYAIIMMHUCS CMBICTIA OCHOBHBIX HAYYHBIX MOHSATUN U 3aKOHOB (PU3UKH, B3AUMOCBSI3U MEKy HUMU;
- (hopmupoBaHue y ydamuxcs MpeCcTaBIeHUu 0 (GU3NUECKON KapTHHE MUPA.

Hocmusicenue ymux ueneii odecneuusaenca peuwienuem cnedyruiux 3aaad:
- 3HAKOMCTBO YYallIUXCS C MEemoOOM HAYYHO20 NOZHAHUA U MEeMOoO0amu UCC1e008aHUusi OObEKTOB U SBICHUN IIPUPOABI;
- IpUOOpeTeHne yJalIuMHUCs 3HAaHUH O MEXaHUUYECKUX, TETJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SBJICHUH, (PU3MUYECKUX BEIMUMHAX, XapaKTepH-
3YIOUIUX 3TH SIBICHUS;
- (hopMupoBanme y yyamuxcs ymenuu nabaio0ams TPUPOIHBIE SIBICHUS U 8bINOIHAMb ONblMbl, 1a00paTOpHbIE pabOThI U dKCnepumMenmanbHule uccie-
006aHUs C UCTIOJIb30BaHUEM U3MEPUTENIBHBIX IPUOOPOB, UWUPOKO NPUMEHAEMBIX 8 NPAKIMUYECKOU HCUSHU,
- OBJIQJICHUE YYaIllUMHCSA TAaKUMU 0OWjeHayuHbIMU NOHAMUAMU, KaK IPUPOJHOE SABICHUE, IMNUPUYECKU YCIMAHOBNIEHHbLU akm, npobiema, meopemu-
YecKutl 861600, pe3yilbmam 3KCNePUMEHMANIbHOU NPOGEPKU,
- IOHUMAaHUE yYaIllMMUCS OTIIMYMI HayYHBIX JaHHBIX OT HEMPOBEPEHHOU MH(OPMAIUH, LIEHHOCTH HAYKU Y0061emeopeHusi OblmosbixX, Npou3e00HbIX U
KYIbMYPHLIX NOMPeOHOCmel Yeio8eKka
Konmponvho — uzmepumenbusle Mamepuaivl, HANPAeJ1eHHblE HA USYYCHUE YDOGHA:
e 3HaHUH OCHOB (PM3UKHU (MOHOJIOTHYECKUN OTBET, IKCIIPECC — ONMPOC, (PPOHTANTBHBIN ONMPOC, TECTOBBII ONPOC, HAUCAHHUE U 3aLIUTa COOOIIEHHUS 110
3aJJaHHOU TeMe, 00bICHEHUE IKCIIEPUMEHTA, PU3NUYECKHUI TUKTAHT)
® NPpUOOpPETEeHHbIX HABBIKOB CaMOCTOATENBHON U MPAKTUYECKOM JeSTeNbHOCTH 00ydJaronmxcs (B X0Jie BBIIOJIHEHUS J1aOOpaTOpHBIX padoT U pe-
IIIEHUs 3a]1a4)




® Pa3BHUTHIX CBOICTB JUYHOCTH: TBOPUECKUX CITOCOOHOCTEH, MHTEpEca K M3YYCHUIO (PH3HUKH, CaMOCTOSTEIPHOCTH, KOMMYHUKATHBHOCTH, KPUTH Y-
HOCTH, pedekcun.
Hcnonvzyemple mexnonozuu: 310poBbecOepexeHns, NpoOIEeMHOT0 00y4YeHus, eJaroruka COTPYIHNYECTBA, Pa3BUTHSI MCCIIEOBATEIILCKUX HABBIKOB,
i epeHIIMPOBAHHOTO TIOIX0/1a B 00YYEHUH Pa3BUTHUSI TBOPUECKUX CIIOCOOHOCTEH

Oowaa xapakmepucmuka yuedHo20 npedmema

dusnka Kak Hayka o HauboJsiee 00X 3aKOHAaX MPHUPOJIbl, BHICTYMAs B KauecTBEe y4eOHOIro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ] B
crcTeMy 3HaHUH 00 okpyxaromeM mupe. OHa pacKpbIBaeT poJib HAYKW B SKOHOMHUYECKOM M KYJIBTYPHOM Pa3BUTHU OOIIECTBA, CIOCOOCTBYET (hOpMUpPO-
BaHUIO COBPEMEHHOI'0 HAyYHOT'O MUPOBO33PEHHUS.
I'ymanuTapHoe 3HaueHUE (U3MKU KaK COCTAaBHOW YacTH OOIEro oOpa3oBaHUs COCTOUT B TOM, YTO OHA BOOPYKAET IIKOJbHUKA HAYYHBIM METOAOM I10-
3HaHUs, MO3BOJISIONIMM 0JIY4aTh OObEKTUBHBIE 3HaHUS 00 OKPY)KAIOLIEM MHUDE.

3HaHue PU3MUECKUX 3aKOHOB HEOOXOIMMO ISl U3yUCHUSI XUMUH, OMOJI0THH, pu3ndecKkoil reorpadun, rexnomaoruu, ObX.
IIpu cocraBieHun JaHHOHN pabouel MporpaMMsbl yYTeHbl peKOMEHJaluu MuHuCTepcTBa 00pa3oBaHus 00 YCHJICHUM MPAKTUYECKUH, SKCIIEPUMEHTAIb-
HOW HaIpaBJICHHOCTH MPETOAaBaHusl GU3UKU U BKIIOUCHA BHEYPOUHAS ACSTEIBHOCTD.
®du3nka B OCHOBHOM IIKOJE M3Y4aeTCsl HAa YPOBHE PACCMOTPEHMUS SIBICHHM MPHUPOJIbI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHaMHU (U3UKU U MPUMEHEHHUEM
9THX 3aKOHOB B TEXHUKE U [TOBCEIHEBHOM JKU3HHU.

Kypc 3aBepuaercst H”TOroBbIM T€CTOM, COCTaBJIEHHBIM COTJIAaCHO TPEOOBaHUSAM YPOBHIO MOJITOTOBKH BBITYCKHUKOB OCHOBHOMW IIKOJIBI.

Pe3yavmamol océoenusn Kypca puzuxu

Juunocmuvie pe3yibomamoi:

- (hopMupoBaHKE MO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN ydaruxcs;

- yOEKJIEHHOCTh B BO3MOKHOCTH [TO3HAHUS IPUPO/Ib], B HEOOXOJUMOCTH Pa3yMHOT'0 MCIIOIb30BaHUS JOCTUKEHUN HAYKU U TEXHOJIOTUH AJIs JalIbHE -
IIEr0 Pa3BUTHS YEJIOBEYECKOI0 OOIECTBA, yBAKEHHE K TBOPLIAM HAayKH, OTHOILEHHE K (PU3MKE KaK K AJIEMEHTY 00Ie4eI0BEYeCKON KYIbTYpBhI;

- CaMOCTOSTEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUN M MPAKTUYECKUX YMEHHUI;

- MOTHBAIUS 00pa30BaTEIbHOM JIeATENLHOCTH IIKOJbHUKOB Ha OCHOBE JIMYHOCTHO OPHEHTUPOBAHHOTO MOIX0/1a;

- (popmMHpoOBaHUE LIEHHOCTHBIX OTHOLLIEHUH K IPYT IPYTY, YUUTEINI0, aBTOPaM OTKPBITUH U U300peTeHul, pe3yibTataM 00ydeHHUs.

Memanpeomemuule pe3yibmamaol:

- OBJIaJICHHE HaBBIKAMH CAMOCTOSTEIHHOTO MPHUOOPETEHUSI HOBBIX 3HAHMI, OpraHU3aIK YIeOHOU NesTeIbHOCTH, TOCTAHOBKH 1IeTIeH, MIaHNpOBaHUS,
CaMOKOHTPOJISI U OTICHKU PE3YJIbTAaTOB CBOCH JEATEIbHOCTH, YMEHHUSIMHU TIPEJIBUIETh BO3MOKHBIE PE3YJIbTAThl CBOMX JICHCTBHIA;

- MIOHUMAaHKE Pa3IUUUN MEXTY UCXOIHBIMH (DaKTaMH U THIIOTE3aMH JJIS UX OOBSICHEHUS, TEOPETUUECKUMHU MOJIEISIMHA U PeallbHBIMH 00bEKTaMH, OBIIa-
JICHUE YHUBEPCATbHBIMU YU€OHBIMU JEHCTBUSMH Ha MPUMEPaX TUIIOTE3 JIJIsl OOBSICHEHUSI U3BECTHBIX (PAKTOB M AKCIIEPUMEHTATIBLHOM MPOBEPKH BBIIBU-
raeMbIX TUTIOTE3; pa3pabOTKU TEOPETUUECKUX MOJIENIEeH MPOIIECCOB UITH SIBJICHMUIA;

- MPUOOPETEHNE OMBITA CAMOCTOSITEIHHOTO TIOUCKA, aHAJIN3a U 0TOOpa MH(OPMAITUU ¢ UCTIOTF30BAHUEM PA3JIMYHBIX HCTOYHUKOB U HOBBIX MH(MOpMAIIU-
OHHBIX TEXHOJIOTUH JUIsl pELICHUs] TOCTaBICHHBIX 33]1a4;

- popMupoBaHrE YMEHUN BOCIPUHUMATh, TIepepadaThIBaTh U MPEIBIBIATH HHPOPMAIIHIO B CJIOBECHOM, 00pa3HOi, CHMBOJINYECKON (hopMax, aHaATU3HU-
poBath U nepepadbaTeIBaTh MOTYYCHHYIO0 HH()OPMAIIMIO B COOTBETCTBHH C TIOCTABJICHHBIMU 3a]]a4aMU, BBIJICISITH OCHOBHOE COJIEp KaHUEe TPOYUTAHHOTO
TEKCTa, HAaXOAUTh B HEM OTBEThI Ha MOCTaBJICHHBIE BOMPOCHI U U3JaraTh €ro;




- pa3BUTHE MOHOJIOTMYECKON M TMATOrMUYeCKON pedr, YMEHHsI BbIpaXkaTh CBOM MBICIIA U CLIOCOOHOCTH BBICIYLINBATh COOECeTHUKA, TIOHUMATh €0 TOUKY
3peHusl, MPU3HABATh IPABO JPYroro 4eIoBeKa HA UHOE MHEHUE;

- OCBOCHHE MTPUEMOB JICHCTBUI B HECTAaHAAPTHBIX CUTYAIUIX, OBJIaJICHIE SBPUCTHUECKUMU METOJIaMU peUIeHHs Mpooem;

- opmupoBaHue yMeHUH pabOTaTh B TPYIIIE C BHIMOJIHCHHEM Pa3IMYHbIX COIUATBHBIX POJICH, MPECTABIATh U OTCTAUBATh CBOM B3TJISIBI U YOCIKICHUS,
BECTH JIUCKYCCHIO

Ilpeomemnuuie pe3yiomamul:

- 3HaHUS O MPUPOJIC BAKHEUITUX (PU3UUECKHUX SBICHHUIA OKPYXKAIOIIETO MUPA ¥ IIOHUMAHUE CMBICIIA (PU3HMUECKUX 3aKOHOB, PACKPHIBAIOIIUX CBSI3b U3Y-
YEHHBIX SBJICHUI;

- YMEHHUS TMOJIh30BaThCS METOAAMH HAyYHOTO MCCIICAOBAHUS SBIICHUHN MPUPOIBbI, TPOBOJAUTH HAOIIOICHUS, INTAHUPOBATH U BHITMIOIHITH SKCIICPUMEHTHI,
o0pabaThIBaTh pe3yabTaThl H3MEPEHUM, IPEACTABIIATh PE3YyIbTAaThl U3MEPEHUN C TTOMOIIBIO TabuUIl, TpaduKOB U HOpMYII, OOHAPYKHUBATH 3aBUCHMOCTH
MEXTy PU3HYECKUMU SBICHUSIMH, OOBSCHATH TIOTYUCHHBIC PE3YJIbTATHI U JISIATh BEIBOJIBI, OIICHUBATH TPAHMIIBI TIOTPEITHOCTEH pe3yIbTaTOB U3Mepe-
HUM;

- YMEHHS MPUMEHSATh TCOPSTHUECKUE 3HAHUS 110 (PU3HMKE HA MPAKTUKE, pemaTh GU3NICCKUE 3a/1a9U Ha MPUMEHEHHUE TIOTYyYCHHBIX 3HAHUI,

- YMEHHS ¥ HaBBIKU MTPUMEHSTD MOJIyYE€HHbIE 3HAHUS JIJIs1 OOBSICHEHUS TPUHIIMIIOB JCHCTBUS BAKHEHIIIMX TEXHUYECKUX YCTPOMCTB, PEIICHUS IPAKTHY €-
CKHX 3aJ1a4 TTOBCEHEBHOM JKM3HU, PAIIMOHATLHOTO IPUPOONOIH30BAHUS U OXPaHbl OKPYKAIOIIECH CpeIbl;

- (opmupoBaHue yOeKIeHUSI B 3aKOHOMEPHOM CBSI3U M MIO3HABAEMOCTH SBJICHUN PUPOJIbI, B 00bEKTUBHOCTH HAY4YHOTO 3HAHUS, BBICOKOM IIEHHOCTH
HAayK!U B pa3BUTUU MaTEPUAIBHON U JyXOBHOM KYJIBTYpPHI JIFOJIEH;

- pa3BUTHE TEOPETUUECKOTO MBIIIUICHUS HA OCHOBE (JOPMUPOBAHUS YCTAHABINBATH (PaKThl, pa3inyaTh IPUUUHBI U CIIEJCTBUS, CTPOUTH MOJIEIH U BbI-
JIBUTATh THUIOTE3bI, BBIBOJAUTH U3 SKCIIEPUMECHTAIBLHBIX ()aKTOB M TEOPETUIECKUX MOCIICH (PU3NUISCKUE 3aKOHBI,

- KOMMYHHKATUBHbIE YMEHUS JOKIIA/IBIBATh O PE3YyJIbTaTaX CBOETO MCCIEIOBAHUS, YIaCTBOBATh B JUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIPOCHI,
HCII0JIH30BaTh CIIPABOYHYIO JIUTEPATYPy U IPyTrie UCTOYHUKU WH(DOpMAIIUU.

PabGouas nmporpamma mpeaycmaTpusBaetr (ppopMupoBaHHe y IIKOJbHUKOB 001ey4eOHBIX YMEHHII M HABBIKOB, YHUBEPCAJbHBIX CIIOCO00B
AesiITeJILHOCTH M KJII0YEeBbIX KOMIleTeHIuii. [[propuTeTaMmu Juis MIKOIBHOTO Kypca GU3NKK Ha Tarie OCHOBHOT'O 00IIIeT0 00pa30BaHUs SIBIISIIOTCS:
Tlo3nasamenvhasn 0esasmenabHOCHLb:

® JCIOJIb30BaHUE JIJIsl TTO3HAHUS OKPYKAIOIIETO MHUPA PA3IMYHBIX €CTECTBEHHOHAYYHBIX METO/OB: HAOII0IeHNEe, U3MEPEHNE, K CIIEPUMEHT,
MOJICIIUPOBAHUE;
e (opmupoBaHue yMeHUH pa3nuyarh (PaKThl, TUIIOTE3bl, IPUUUHBIL, CICCTBUS, 10KAa3aTeILCTBA, 3aKOHBI, TEOPHH;
® OBJaJICHUE a/ICKBAaTHBIMU CIIOCOOAMHU PEIICHUSI TEOPETUUECKUX M SKCIIEPUMEHTAIBHBIX 33/1aY;
® pUOOPETEHHE OTBITA BBIIBMKCHHSI TUTIOTE3 JIJIsl OOBSICHEHUS U3BECTHBIX (DAaKTOB U KCIIEPUMEHTAIBHON MPOBEPKHU BBIIBUTAEMBIX TUIIOTE3
Hudhopmauuonno-KoMmMyHuUKamusHas 0esameabHoCmb:
e BJIQJICHHEC MOHOJIOTHYECKOW M TNAJOTUYECKON PEUbl0, pa3BUTHE CIIOCOOHOCTH MMOHUMATh TOUKY 3pEHHUs cOOeCceTHUKA U TPU3HABATh Mpa-
BO HAa UHOE MHCHHUE;
® JCIOJIb30BaHUE /IS PEIICHUS TTO3HABATEILHBIX U KOMMYHUKATUBHBIX 3a71a4 Pa3JIMYHBIX HCTOYHUKOB WH(OpMAITUH.
Pechrexcusnan desamenvnocmo:
® BJIQ/ICHHE HABBIKAMU KOHTPOJIS U OILIEHKU CBOEU JEATEIbHOCTH, YMEHUEM MPEABUIAETh BO3MOKHBIE PE3YyIbTaThl CBOUX JACHCTBHIA:
e opraHuzaius yueOHOU JAeITeTbHOCTH: TOCTAHOBKA IEJIH, TUTAHUPOBAHKE, OTIPEACIICHUE ONTUMAIBLHOTO COOTHOIIIEHUS IIEJIH U CPEJICTB.
BbipaboTka KOMIeTeHIMI:
OoweoopazosamenbHblx, SHAHHEBO-NIPEIMETHBIX (YICOHO — IMO3HABATEIbHAS M HHGOOPMAITMOHHAS KOMIICTCHIIVS )




v/ caMOCTOSATENILHO ¥ MOTHBHPOBAHHO OPraHM30BLIBATH CBOIO IIO3HABATENLHYIO JEATEIBHOCTD (OT MOCTAHOBKHU LIENH JIO MOJYYEHHS M OLEHKH pe-
3y/nbTarTa);

v/ MCIIOJIB30BaTh BJIEMEHTHI PUYMHHO-CIEICTBEHHOIO U CTPYKTYPHO-(YHKIMOHAIBHOIO aHajiM3a, ONPEIENATh CYHIHOCTHBIE XapaKTEPUCTHKH
M3y4aeMOoTo 00bEKTa, pa3BEPHYTO OOOCHOBBIBATH CYXKIICHUS, 1aBATh ONPEICICHUS, TPUBOIUTH JIOKA3aTEIbCTBA,;

v HCIIOIL30BaTh MYJIbTUMEIUMHbIE PECYPCHl M KOMIILIOTEPHBIE TEXHOJIOTUH Il 00pabOTKH, Iepeaaun, MaTeMaTu3alui HH(GpOpMALK, Ipe3eHTa-
UM PE3yJIbTAaTOB IO3HABATEIIBHON U MPAKTUYECKOMN AEATEIbHOCTH;

v/ OLIEHMBATh U KOPPEKTUPOBATH CBOE MMOBEAEHUE B OKPYKAIOILEH Cpelle, BHITOIHATH DKOJIOIHYECKHE TPEOOBaHKS B IPAKTUUECKOMN JEATEILHOCTH U
MMOBCEIHEBHOM KH3HU.

Ilpeomenmno-opueHmuposanHHbvlX, penpoOOYKmMUEHO — 0eAmelbHOCIHBIX (COUUANbHO — MPYO06as 1 KOMNEMEHUUA TUYHOCIHO20 CAMOCOBEPULEHCI-
6oganus)
4 IMOHUMATh BO3PACTAOIIYIO POJIb HAYKH, YCUJIICHHUC B3aMMOCBA3U W B3aMMHOI'O0 BJIMAHHWA HAYKH U TCXHUKH, IIPCBPALICHHUEC HAYKHU B HCIIOCPCIACT-
BEHHYIO IIPOM3BOIUTENIBHYIO CHITy OOLIECTBA;
v’ 0CO3HABaTh B3aUMMOJICHCTBHE YEIOBEKA C OKPYXKAIOIIEH CPEIOil, BO3MOKHOCTH U CIIOCOOBI OXPaHbI IPUPOJIBL;
v/ pa3BUBATh MO3HABATEIILHBIC HHTEPECH M HHTEIUICKTYAIbHbIE CIIOCOOHOCTH B MPOIIECCE CAMOCTOSITEILHOTO TPUOOPETeHusT (DH3UUECKUX 3HAHHH C
HCIIOJIb30BAHHUEM PA3JIMYHBIX HCTOYHHUKOB I/IH(i)OpMaLII/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;
v/ BOCIHHTHIBATH yOCKIEHHOCTh B MO3UTHBHOW POJM (PU3UKH B KU3HU COBPEMEHHOTO OOINECTBA, MOHMMAHHE TEPCIIEKTHB Pa3BUTHS SHEPreTHKH,
TPaHCIOPTA, CPEJCTB CBSA3H U JP.;
OBJIaIEBATh YMEHUSIMU IPUMEHSATDH [1OJyYEHHbIE 3HaHUS 7151 00BACHEHHsI pa3HOOOPa3HbIX (PU3NYECKUX SIBICHUI;
IMPUMCHATH MOJTYYCHHBIC 3HAHUSA U YMCHUA JIJIA 0e30MmacHOro MCI0JIL30BaHUs BCIICCTB U MEXAaHU3MOB B 6I)ITy, CEIIbCKOM XO35IMCTBE U IMPOU3BOI-
CTBE, PEIICHUS IPAKTUYECKUX 3a/1a4 B [IOBCEJHEBHOM JKU3HHU, IPEYNPEKICHUS ABJICHUN, HAHOCSIINX BPEJl 310POBBIO UEJIOBEKA U OKP YKAIOILEN
cpene.

AN

Ilennocmno — cmbic1060it, 00ULEKYILIMYPHOU 1 KOMMYHUKAMUGHOU
v/ MOHMMAaTh [EHHOCTHbIC OPHEHTAIIUH YIECHUKA, €0 CIIOCOOHOCTh BHIETh M IOHUMATh OKPYXKAFOIIHI MHUP
v/ yMeHWe yueHUKA BHIOMPATH II€JIEBBIE M CMBICIOBBIE YCTAHOBKHU JUISl CBOMX JEHCTBHI U MMOCTYIIKOB
v" TIpuoGpereHue OmbITa OCBOCHUSI YICHUKOM HAYYHOU KAPTHHBI MUPa
v OmnaJieHue CrocobaMu B3aNMOJIEHCTBHS ¢ OKPYXKAIONIMME M YIAICHHBIMH JIFOJBMA U COOBITHSIMH, YMEHHE 3a/1aBaTh BOIPOC M BECTH JUCKYC-

CHIO, BJIIAACHUEC PA3HBIMHU COLIMAJIBHBIMU POJIIMU B KOJUJICKTHBE
v

I[IJIAHWPYEMBIE PE3VJIBTATBI U3YYEHUA KYPCA ®U3NKHU B 8 KIIACCE

Buinycknuk nayuumcsa:

* IOHMMATh U COOJIIO/IATh MpaBHiIa 0€30MaCHOCTH M OXPaHbl Tpy/Aa IpU paboTe B IIKOJIbHON (U3NUecKoil TabopaTopuy;

HCITOJIB30BaTh MEXIyHApOAHYIO CUCTEMY eInHUL u3Mepenus CH;

MOHUMATh CMBIC] BaXHEHUIINX (PU3MUECKUX MOHATHI: BEIIECTBO, MOJE, MOJEKYJa, aToM, PO, dJIeMEHTapHble YacTHUIIbI (IPOTOH, HEHTPOH, dJIeK-
TPOH);

pas3nyaTh OCHOBHBIE MPU3HAKY M3YUYEHHBIX (PU3MUECKUX MOJENEeH: MIaHeTapHas MOJeNb aTOMa, HYKJIOHHAsi MOZIeNTb aTOMHOTO $1/1pa;

pacrio3HaBaTh TEIUIOBBIE ABJICHUS M OOBACHATh HA OCHOBE MMEIOIIMXCS 3HAHUIM OCHOBHBIE CBOMCTBA MJIM YCJIOBUS IPOTEKAHUS dTUX SBJICHUI: Tell-
JIOBOE JIBUKEHHE aTOMOB M MOJIEKYJ, OpOYHOBCKOE JBHXeHHE, AU dy3ust B ra3ax, KUAKOCTAX U TBEPIBIX Tejax, TEIUIOBOE PaBHOBECHE, UCIapeHHeE,



KOHJICHCAIIMS, TUIABJICHUE, OTBEPCBaHNE, KATICHUE, BIAYKHOCTh BO3/IyXa, pa3IMYHBIC CIIOCOOBI TEIUTONepeaaun (TEIIONPOBOAHOCTh, KOHBEKIIH I, H3ITY-
YEHHUe);

OINKMCHIBATh M3yYCHHBIC CBOMCTBA TEJI M TEILJIOBBIC SIBJICHUS, MCIIONB3Ys (PU3UUYECCKHE BEIMUYMHBI: KOJUICCTBO TEILIOTHI, BHYTPECHHSS YHEPTHS, TEM-
neparypa, yAelbHasi TeIJIOEMKOCTh BEIIECTBA, yeIbHas TEIUIOTa TUIABJICHUS, YIeTbHAs TEIUIOTa MapooOpa3oBaHUs U KOHJICHCAIIMH, YIeIbHAs TEIUIOTa
CrOpaHHUs TOIUIMBA, KOAPPHUIIMCHT MOJIE3HOTO JACHCTBHS TEIJIOBOTO JBUTATEIIS;

IPY OMHMCAHUM MPABUIILHO TPAKTOBATH (PM3UUECKUI CMBICI UCHIOIB3YEMBIX BEIUYHMH, UX 0003HAUCHHS U €UHULBIN3MEPEHUS, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PU3NUYCCKYIO BEIIMUUHY C JIPYTUMHU BEJIMUYMHAMU; MOHUMATh CBSI3b TEMIIEPATYPhl CO CKOPOCTHIO XaOTHYCSCKOTO JBMXKCHHUS MOJIC-
KyJI, 3aBUCIMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC()EPHOTO 1aBJICHNUS,

AHAJIM3UPOBATH CBOWCTBA TEJI, TCIUIOBBIC SBJICHUS M IIPOLIECCHI, UCIIOIB3Ys 3aKOH COXPaHCHHUSIIHEPTHH;, Pa3indaTh CJIOBECHYIO (POPMYIIMPOBKY 3a-
KOHA M €r0 MaTeMaTHIeCKOE BBIPAKCHHE;

pa3IMyaTh arperaTHbie COCTOSHUS BEIIECTBA U MOJICKYJISIPHOS CTPOCHUE TBEPIBIX TEN KUAKOCTEH U T'a30B;

pCHIaTI) 3aJa4du, I/ICHOJH)SySI 3aKOH COXpaHeHI/Iﬂ 3Hepr1/11/1 B TCIIJIOBBIX Hpoueccax, q)OpMy.HBI, CBA3BIBAKOIIIHIC (bI/IBI/I‘-IeCKI/Ie BCJIIMYUHBI (KOJH/I‘-IGCTBO TC-
IUTOTHI, BHYTPEHHSSL SHEPTHSI, TEMIIEpaTypa, yAelbHas TeIIOEMKOCTh BEIIECTBA, Y/CIbHAS TEIUIOTA TUIABJICHUS, yIeJIbHAS TEIIOTa Mapoo0pa3oBaHus U
KOHJICHCAIINH, YJCNbHAs TEIUIOTa CrOPaHMs TOIUIMBA, KO3 PUIIMSHT MOJIE3HOTO JICHCTBUS TETUIOBOTO JIBUTATENS): HA OCHOBE aHAIHM3a YCIIOBUS 33Ja4H
BBIICNIATh (PU3NYECKHUE BEIIMYMHBI U IPUMEHSTH (hOPMYJIbl, HEOOXOIMMBIC LIS €€ PEIICHHSI, U IPOBOIUTH PACUETHhI,

paCH03HaBaTI) E)JIGKTpOMaFHI/ITHBIe SABJICHUA U 06T)$ICH$ITI) Ha OCHOBC UMCHOIIIUXCS 3HaHI/II71 OCHOBHBIC CBOfICTBa 1501051 yCJIOBI/ISI HpOTeKaHI/IﬂBTI/IX SABJIC-
HUM: JICKTPHU3AIUs TN, B3aUMOJICHCTBHE 3aps/IOB, JJIEKTPUICCKUI TOK, HAarpeBaHUE MPOBOJHUKA C TOKOM, B3aMMOJICHCTBUE MAarHUTOB, JCHCTBHE Mar-
HUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM U 3apsKCHHYIO YaCTHILY, IPSMOJIMHEHHOE paCIpOCTPaHEHUE CBETA,0TPAXKCHHIE U ITPEIIOMIICHUE CBETA,

OIKCHIBATh M3yYCHHBIC CBOMCTBATEIN M JICKTPOMATHUTHBIC SIBJICHUS, UCIOJIb3Yysl (U3NYCCKHE BEIMYMHBI: SJICKTPUUYCCKUN 3apsijl, CUJIa TOKa, dJIEK-
TPUYECKOE HAIPSDKEHUE, AIEKTPUICCKOE COMTPOTUBIICHHE, YACIHHOES COMMPOTUBIICHUE BEIIESCTBA, PA00OTa JIEKTPUIESCKOTO OIS, MOITHOCTh TOKa, (hoKyc-
HOE€ PacCTOSIHUE U ONTHYECKas CHIIa JTMH3bI, (OPMYJIIbI pacuera MeKTPUYECKOTO COMPOTUBICHUS MIPU MOCIEI0BATEILHOM U MapasliieIbHOM COSTUHEHHUH
HpOBOI[HI/IKOB;

Ha OCHOBE aHaJN3a yCIOBUS 33Ja4 BRIIEIATH PU3NUECKIE BETUIHHBI U POPMYIIBI HEOOXOUMBIE IJIs €€ PEIeHHUs], U TPOBOJAUTH PacueThl;

[P ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIOJIB3YEMBIX BEJIMYMH, X 0003HAUEHUS U €IMHUIBI U3MEPEHUs; YKa3bIBaTh (GOpMY-
JIbI, CBSI3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BEIHUNHAMU,

AHAIM3UPOBATH CBOMCTBA TEJ, MIEKTPOMArHUTHBIC SBJICHHS U MPOIIECCHI, UCTIONB3YS (PU3NUIECKUE 3aKOHBI: 3aKOH COXPAHEHUS JJICKTPHUECKOTO 3a-
psina, 3akoH OMma 11 ydyacTka 1en#, 3akoH J[xoymns—JIeHna, 3akoH MpsMOITUHEHHOTO pacIpOCTpaHEHUs CBETa, 3aKOH OTPaXEHHS CBETa, 3aKOH MPeoM-
JICHUS CBETA; IIPHU 3TOM Pa3INYaTh CJIOBECHYIO (JOPMYIHMPOBKY 3aKOHA U €T0 MAaTEeMAaTHYECKOE BBIPAKEHNUE;

WCIIONIb30BATh JJIs U3MEPEHHSI CUITBI TOKA M HAMIPSDKEHUS JIEKTPOU3MEPHUTEIbHbIE TPUOOPHI: aMIEpPMETp, BOIBTMETD.

Boinycknuk noayuum 603mo04cHOCHb HAYUUMbCA:

HCIIOJIB30BAaTh 3HAHUA O MCXAHHUYCCKHX, TCIIOBBIX, DJICKTPOMArHUTHBIX SBJICHUAX B HOBC@JIHGBHOﬁ KHU3HU TJIA obecrieuennst 0€30MacHOCTH npu
oOpartiieHuu ¢ MpUOOpPaMU U TEXHUYECKUMH YCTPONCTBAMHU, IS COXPAHEHHsI 3/I0POBbS U COOTIOCHHS HOPM JKOJIOTHYECKOTO TIOBEJICHUSI B OKPYKaro-
men cpene;

MPUBOUTH MPUMEPHI IKOJOTUIECKUX MOCIEACTBHI paboThl qBUTaTeNel BHyTpeHHero cropanus ([IBC), TEMIOBBIX U THAPOIIEKTPOCTAHIINN;

IMPUBOJAUTE NPUMEPHLI MPAKTHYCCKOT'O MCITIOJIb30BAHUA (1)I/ISI/I‘ICCKI/IX 3HaHUH O MCXaHUYCCKUX, TCIIJIOBBIX, SJICKTPOMArHuTHBIX ABJICHUAX U (1)1/131/1116-
CKUX 3aKOHaX; UCIOJIb30BaHUsI BO30OHOBIISIEMBIX HCTOYHHKOB SHEPTUU;



HaXOJUTh aJIeKBAaTHYIO MPEUIOKEHHON 3a/aue (PU3MUECKYI0 MOJIENb, pa3peliaTh IpobaeMy Ha OCHOBE MMEIOIIUXCA 3HAHUN MO TEPMOAMHAMUKE,
AJIEKTPOAMHAMUKE M KBAaHTOBOM(U3MKE C MCMOIB30BAHUEM MAaTEMaTHUYECKOrO ammapaTa, OIleHWBAaTh PEalbHOCTh MOJTYYEHHOTO 3HaYeHUs (PU3HUECKON
BEJIMYMHBI,

pa3nu4aTh rpaHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHMMATh BCEOOIINI XapakTep pyHAaMEHTAIbHBIX (PU3HMUECKUX 3aKOHOB (3aKOH COXpa-
HEHMsI SHEPTUU B TEIUIOBBIX IPOLIECCaX, 3aKOH COXPAHEHHs AJIEKTPUUYECKOIO 3apsAaa) U OrpaHMYEHHOCTh MCII0JIb30BaHMsI YaCTHBIX 3aKOHOB (3akoH Oma
JUTsl ydacTka uenu, 3akoH Jxoynsa—Jlenna u ap.);

IpreMaM MOCTPOeHUs (PU3MUECKUX MoJIesIeH, TOMCcKa U (OPMYIHPOBKH JJOKA3aTEIbCTB BBIIBUHYTHIX T'MIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE
SMIIUPUYECKU YCTAHOBIICHHBIX (DAKTOB.

OcHosHoe codeprcanue npozpammol
TenoBble ABICHUA
Tennosoe paBHoBecue. Temmneparypa. BHyTpennss sHeprusa. Pabora u teronepeaaya. Bun reruionepeaaun. KonuuectBo temiorsl. Mcnapenue
u xoxaeHcanus. Kunenue. Bnaxunocts Bo3ayxa. [InaBinenue n kpuctaiauzanus. 3aKOH COXPAHEHUS SHEPTHH B TEILJIOBBIX IIPOLIECCaX.
IIpeoOpa3oBanue sHepruu B TemioBbix MamuHax. KITJ[ TennoBoit MamuHbl. DKoJI0ruyeckre npoodaemMbl TEII0IHEPT€THKY.

Lemoncmpauuu

- IPUHLMI JEHCTBHUS TEPMOMETpa

- TEIUIONPOBOJHOCTH PA3IUYHbIX MAaTEPHUAJIOB

- KOHBEKIIMS B JKUAKOCTAX U rasax.

- Terulonepeaaya NyTeM U3J1ydeHus

- SIBJICHUE UCIIapEHUS

- HOCTOSIHCTBO TEMIIEPATYPbI KUIIEHUS KUIKOCTH IPU MIOCTOSIHHOM J1aBJIEHUU

- NOHMKEHUE TEMIIEPATypbl KUIIEHUS KUIKOCTH IPY NOHWKEHUH J1aBICHUS

- HaOJII0/IeHUE KOHJIEHCAIH 11apoB BOJbl HA CTAKaHE CO JIbJJOM
JKcnepumeHmyl

- HUCCIIEJJOBaHHE U3MEHEHHUS CO BPEMEHEM TeMIIepaTyphl OCTHIBAHUS BOJIbI

- U3y4YeHME SBJICHUS TeMJI000MeHa IPH CMEIINBAHUM XOJIO0HON U ropsiueil Boabl

- U3MEpEHHE BJIAXKHOCTH BO3AYyXa
Bueypounas deamenvnocmo

- 00BSACHUTD, UTO TaKOE UHPPA, IK30TEPMUUYECKUH, CyOIMManus, aMopQHbINA, U30Tponus, uccTuidr. Ileprneryym - moouie?

- HCCIIEJOBAHHE U3MEHEHHUS TEMIIEPATYPHI BOJBL, ECIIA B HEN PACTBOPUTH COJIb

- HUCCIJIeJJOBaHHE TEIUIONPOBOAHOCTH aJIFOMUHUEBOM JKEJI€3HOM U JaTyYHHOU KaCTPIOJIM OJAMHAKOBBIX Pa3MEPOB C OJJMHAKOBBIM KOJMYECTBOM BOJIbI HA
OJIMHAKOBOM OTHE 32 OJIHO BpeMsl. BBIICHUTD Kakas KacTproiisi 00siagaeTr O0JbIIel TemIonpOBOIHOCTHIO.

- ICCIIeJIOBAaHNE U OOBSICHEHHE BPAIIEHUS U YCKOPEHUS BPAIICHUST OyMa)KHON 3MEMKH HaJ BKIFOUEHHOH 21. Jammoi. OObsCHEHUE TAaHHOTO SIBJICHUS .

- HCCIIeZIOBAaHHE JIBYX KYCOUKOB JIbJ[a, OOEPHYTHIX B OEIYI0 U YEPHYIO TKaHb MO IeHCTBHEM BKIFOUEHHOMU 3JI. TAMITOUKH.

- IOCTPOEHHE KJIACCU(UKAIIMOHHON CXEMBI, BBIJIEINIASI OCHOBAHUEM JIeJIEHUsI CIOCOObI M3MEHEHUS! BHYTPEHHEH SHEpruu (MeX. paboTa, XUM. peaKIliH,
B3alMO/JICIICTBUE BELLIECTBA C 3JIEKTPOMArHUTHBIM I10JIEM, TEIUIONEPEIada, TEUIONPOBOAHOCT, KOHBEKIIVS, U3JIyUEHHE.

- HCCIIEI0BATh TEPMOC U CAENATh YEPTEXK, MOKA3BIBAIOIINN €ro YCTporHcTBO. HamuTe B TepMOC ropsiueii BOJbI U HAUTH €€ TEMIIEPATyPY. ONPEAEIUTh
KAaKO€ KOJIMYECTBO TEIJIOTHI TEPSET TePMOC B yac. [I0BTOPUTH TO k€ ¢ XOJI0JHOW BOAOW U ONPENEIUTD
KaKoe KOJIMYECTBO TEMJIOThl TepMOC IIprolpeTaeT B yac. CpaBHUTH U [TOUEMY TEPMOC COXPAHSET BEIIECTBO XOJOIHBIM JIyUllle, YEM TEIIbIM?

- CAeTIaTh HATJISAHBIA TPUOOP 1O 0OHAPYKEHUIO KOHBEKIIHOHHBIX TOTOKOB KHUIKOCTH




- SKCIIEPUMEHTAIILHBIM ITyTEM [IPOBEPUTH Kakasi BoJa ObIcTpee 3aMep3HET, ropsdast uiau xonoanaa? [loctpouts rpaduk 3aBUCUMOCTH TEMIIEPATYPhI
OT BPEMEHH, U3MEPSIS Yepe3 OJJMHAKOBBIC TPOMEKYTKH BPEMEHH TEMIIEpaTypy BOAbI, TOKA HA TOBEPXHOCTU OJHOW U3 HUX HE MOSIBUTCS JIE/.

- U3TOTOBJIEHUE MapaUHOBON UTPYILIKH, C UCTIOJIH30BAaHUEM CBEUHU U TUIACTHIIMHA.

DyleKTpUYeCcKHUe SIBJICHUS
DnexTpu3zaius Tea. DIeKTpudeckuii 3apsa. J{Ba Buaa 3eKTPUUECKHUX 3aps10B. 3aKOH COXPAHEHHUS JIEKTPUYECKOTO 3apsiia. DIEKTPUUECKOE MOJIE.
[TocTostHuBIM 3nekTpruyecKuii TOK. Cuiia ToKa. DJIEKTPUUECKOE COMPOTUBIICHUE. DIEKTpUUYECKOoe HanpsikeHue. [IpoBOIHUKY, TUAIEKTPUKU U

MOJTYITPOBOTHUKH. 3akoH OMa JijIsl ydacTKa 3JIEKTpUIeCKOo 1ernu. PaboTa 1 MOITHOCTH 2JIeKTpuuecKkoro Toka. 3akoH Jxoyns — Jlenna. [1pasuna 6e30-
MACHOCTHU TIpH paboTe ¢ UCTOUHUKAMH IJIEKTPUIECKOTO TOKA.
Uemoncmpayuu

- DJIEKTpU3aLUA Tel
JIBA pOJia ANEKTPUUYECKUX 3apsI0B
YCTPOMCTBO U IEHCTBUE IEKTPOCKOIA
- 3aKOH COXPaHEHHMsI SJCKTPUUECKUX 3aps/IOB
- MPOBOJHUKHU U U30JISITOPHI
HCTOYHUKHU MTOCTOSIHHOTO TOKa
M3MEPEHHE CUJIBI TOKA aMIIEPMETPOM
U3MEpEHHE HAIPSHKEHUS BOJIbTMETPOM
peocTaT U Mara3uH CONPOTUBIICHUN
- CBOIICTBa MOJTYIPOBOIHUKOB

IKcnepumenmol
- OOBSCHUTB, YTO ATO? (HYKJIOH, aKKYMYJIATOP, AUDIEKTPUK, TIOTEHIMAJ, MAHTaHUH.
- HCCIIeZIOBaHNE 3aBUCUMOCTH CHJIBI TOKA B TIPOBOJIHUKE OT HAIPSKCHHUSI
- W3YYCHHUE MOCIIEI0BATEIIHFHOTO COCTUHEHUS TIPOBOTHUKOB
- W3YYEHHE NMapauieIbHOTO COeIUHEHHUS TPOBOHUKOB
- peryJIupoBaHUE CHIIBI TOKA PEOCTATOM
- U3MEpEHHE DIEKTPUUECKOTO COMPOTUBIICHHS MPOBOTHUKA
- U3MEPEHHE MOIIHOCTH JICKTPHUIECKOTO TOKA

Bueypounas oesmenvnocmo

- W3TOTOBJICHHE MpocTeiiiiero anekTpockona (byTeiika ¢ mpobkoii, rBo3ab mmmHO# 10 — 15 cm, Torkas 6ymara. B mpoOKy BOUTH T'BO3/b TaK, YTOOBI
OH Top4al u3 Hee Ha 2 — 3 cm. [llmsimka rBo3s OyeT «imapukoMy AteKTpockomna. [10710cKy ToHKON OyMaru HaKoJIOTh Ha 3a0CTPEHHBI KOHYUK TBO3IS,
3TO JIENECTKH AJIEKTPOCKOIIA.

- nm3mepenne KIIJI kunstunpHuka

- U3TOTOBJIEHUE U3 KapTOQEIMHBI WU S0JI0Ka UICTOYHHUKA TOKA (B3STh JI000€ ATO BEUIECTBO U BOTKHYTH B HETO MEIHYIO U IIMHKOBYIO MJIACTHHKY.
[ToncoequunTh K 3TUM UIacTUHKaM 1,5 B nmammnouky.

- HalTU 1oMa TpUOOPHI, B KOTOPBIX MOXKHO HAOJIOIaTh TETIOBOE. XUMUYECKOE U SJIEKTPOMArHUTHOE IeHCTBHE 1. Toka. OnucaTh ux.

- UsroromieHue 3rekTpoMarauTa (HaMOTaTh Ha TBO3/Ib HEMHOTO IMPOBOJIOKH M MOJKIIOUUTH ATy MPOBOJIOKY K OaTapeiike, MpOBEPUTH JICUCTBUE HA
MEJIKHUX KEJIE3HBIX MPeAMETax)




- CPaBHUTH aMIIEPMETP U BOJIBTMETP, HCIOJIB3YS 3HAHUS, OTy4YEHHbIC U3 YIeOHNKA M HHCTPYKIMU K TprOopam, paboTy o(OpMUTH B BUAE TAOJIUIIBL.
- paboTa ¢ MHCTPYKIHEN K CETEBOMY (PHIIBTPY, 3aMOJHss TaOIHILy IO BOIIPOCAM.
- 3aIOJIHUTH TAOJHUILY 110 HHCTPYKIHSIM JOMAIIHUX AJICKTPOIIPUOOPOB.

MarHuTHbI€ SIBJIEHHUSA
[TocrossHHbIE MaruuThl. B3anmoielicTBe MAarHUTOB. MarHUTHOE MOJI€ TOCTOSIHHOTO TOKA. JIeMCTBUE MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM
DJIEKTPOABUTATENb ITOCTOSSHHOTO TOKA
Hemoncmpauuu
- OmnpwIT Dpcrena
- MaruuTHO€ 1oJjIe TOKa
- JlelicTBME€ MAarHMTHOTO MOJIs1 Ha MPOBOJIHUK C TOKOM
- YCTPOMCTBO 3JIEKTPOBUTATEIS
Jlabopamopnas paboma
- M3ydeHue npuHLHUIIA JEHCTBHS DJIEKTPOABUTATEIS

Bueypounasa oesmenvnocmo
- 9TO TaKOC€ APOCCCiIb, COJICHONU A, pOTOp, CTATOP,
- U3YUYCHHUEC MAroHuTHOT'O I1OJIA IMOJIOCOBOI'O MarouTa, 1yroBOro MarouTa v KaTymku ¢ TOKOM, pUCYHKH MAarouTHOI'O I10JI.
- U3YUCHUC CBOMCTB ITOCTOSTHHBIX MaFHI/ITOB(MaFHPIT, KOMIIAC 1 pa3HbIC BCUICCTBA: pC3UHA, IIPOBOJIOKA, 'BO3IH, JCPCBIH. 6py0KI/I n T.H.)

CBeToBbBIC SIBJICHUS
Cser — anexkTpoMarHuTHas BosHa. [IpsimonuHeiiHoe pactipocTpanenue cBeta. OTpakeHue u npejaoMieHue ceera. [lnockoe 3epkaino. JIunzel. @o-

KYCHOE pacCcTOsIHME ¥ ONTHYeCKas cuiia JIMH3bl. OnTuueckue npuoopsl. Jucnepcus cBera
Hemoncmpayuu

- IPSIMOJIMHENHOE pacpOCTPAaHEHNUE CBETA

- OTpakeHME CBETa

- IPEJIOMJICHUE CBETA

- XOJ Jiyuell B coOuparole JuH3e

- XOJ JIy4Yel B paCCEUBAIOILEH JINH3E

- MOCTPOEHHE U300paKEHUI ¢ TOMOUIBIO JINH3

- IlpuHnun neicTBUs MPOEKIIMOHHOTO anmnapata 1 ¢oTroarnrmnapara.

- Hucnepcus 6enoro cBera

- Tlonydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX I[BETOB
Jlabopamopnsle padomui

- HM3mepenne GOKycHOTo pacCcTOSHUS COOMpAIOIIE JINH3bI.

- [lonyuenune n300pakeHHI C TOMOIIBIO COOMPAIOIICH TUH3HI.
Bueypounas deamenvrhocmeo

- oOOHapy’KeHHe TeHH U MOITYTeHU




- KCClIeIOBaHMe: B3ATh METPOBYIO MAJIKYy M Ha YJIHIIE U3MEPUTH pa3Mep €€ TeHH, 3aTeM ONPEEIUTh PEaJbHYIO BHICOTY JI€PEBLEB, JOMOB, CTOJIOOB, U3-
Mepsist ux TeHu. [lomydeHHbIe TaHHBIE OOPMUTH B BUIE TAOIHUIIBI.

- HCTIOJIb3Ys Pa3JIUYHbIC NCTOYHUKH CAENATh B BUJIE HATJSHBIX KAPTOYEK ONTHYECKUE WILTIO3UN

- BBISICHUTB, YTO 3T0? (AMANO3UTUB, KaMepa — 00CKypa, MOHOKYJISIP, Ayallu3M, KBaHT, pepakius, JTUONTPHUs)
Bo3moorcnbie I3kckypcuu: hepma, CTpOUTENbHBIC IJIOMAAKH, METBbHUIIA, [TOKapHas CTaHIUs, JMATHOCTUYECKUE KAOMHETHI MOMKIMHUKY WU OOJIbHU-
LB
IoaroToBKa co00NIEHNI 110 3aJaHHOM Teme: EUHUIBI TeMITepaTyphbl, UCIOJIb3YEMBIE B IPYTUX CTpaHax. TeMrnepaTypHble Kbl YUYET U UCIOJIb30-
BaHUE Pa3HBIX BUJIOB TEIUIONEpeaaun B ObITY. Jlu3enbHbIN ABUTATENb, CBeYa S100uKoBa, Tamiia HakanuBaHus A.H. JlogsiruHa, 1amma ¢ yrojibHOM HU-
ThbIO DJMCcOHA. BiysiHMe COTHEUHOM aKTUBHOCTH Ha )KUBYIO U HEXUBYIO ITpupoy. [lonspusie cusaus. MarautHoe nosie rmiaHeT COTHEUHON CUCTEMBI.
[Tonmumopdu3m.
PobGept Byn — Beiaromieiics yaeHslil, yenoBek 1 skcriepuMmentarop. Cepreii iBanoBud BaBuiIoB ¥ €ro BKJIaJ B UCTOPUIO Pa3BUTHS YUCHHS O CBETE.
Bo3MokHbIe HccieoBaTeabckue npoekThl: [Ipuanun cummetpun [1sepa Kropu u ero pons B kpuctayuiorpaduu. MccnenoBanue nporecca KAIICHUs U
3aMep3aHus IPECHOM U coJIeHOo# BoJibl. MccenoBanue mpoiiecca MiaBleHus TUIIOCYIb(PUTA. DKOIOTHYecKHe MPoOIeMbl «T7100aTbHOTO MOTETIICHUS.
DKcrepuMEHTAIbHOE UCCIIEI0BAaHUE MTOTHOI0 OTpakeHUs cBera. dusuka B uenoBeueckoM tene. ['pynnoBoii npoekt «®du3nka B 3arajKax»

Temamuueckoe naanuposanue Kypca

Conepxanue Kypca OcHoOBHBIE BU/IbI Y4eOHOH JeSITeJIbHOCTH YYAIIUXCS

TennoBsble siBiaeHusi (11 | OcBOUTh O MEXAaHUYECKUX, TEIUIOBBIX SIBJICHUSAX; BEIMUMHAX, XaPAKTEPU3YIOLIUX

4) JTU ABJIEHUS; 3aKOHAX, KOTOPBIM OHU IMOJYUHAIOTCS; METOAAX HAYYHOI'O [O3HAHUS
pUPOBI U (POPMUPOBAHUE HA ITON OCHOBE MPECTABICHUN O PU3NUECKON KapTUHE
MHUP

YMeTh onuchIBaTh U 00BACHATH (PU3MUECKUE SBJICHUS: TEIIONPOBOIHOCTh, KOHBEK-
LU0, U3JIy4YCHHE, UCTIapEHNE.

OnuceiBaTh 1 000011aTH pe3yNIbTaThl HAOIIOIEHUH, UCTIOIb30BaTh IPOCTHIE U3Me-
puTeIbHbIE TPUOOPHI I M3ydeHUs (PU3NYECKUX SIBJICHUM; IPEICTAaBIATh pe3ybTa-
ThI HAOJIFOICHUI WJIM U3MEPEHUN C TTIOMOIIBIO TabJuIl, Tpa(UKOB U BBISBISATH Ha
ATON OCHOBE IMIMPUYECKUE 3aBUCUMOCTH; IPUMEHATD [TOJIyYEHHBIE 3HAHUS IS
00BsICHEHUS Pa3HOOOPA3HBIX IPUPOIHBIX SBJICHUHM U MPOLECCOB

BelpakaTe pe3ynpTaThl MU3MEPEHUN U pacueToB B eAMHMIAX MeXIyHapoaHOR
CUCTEMBI .

[TponBOIUTH MpPUMEPHl MPAKTHUECKOTO HCIOIB30BAaHMUS (U3UUYECKUX 3HAHUUA O
MEXaHUYECKUX, TEIJIOBBIX, QJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX

Pemrate 3a1aun Ha NpUMEHEHNE U3YYEHHBIX (U3UUYECKUX 3aKOHOB

Ocy1ecTBISITh CaMOCTOSATENbHBIN MOUCK HH(OPMALIUK €CTECTBEHHOHAYYHOTO CO-
JIEPKaHUS C UCIIOJIb30BAHUEM PA3IMUHBIX UCTOYHHUKOB.

Pa3BuBaTh MO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUECKHUX CIIOCO0-
HOCTEH, CAMOCTOSITEIbHOCTH B IPHOOPETEHUN HOBBIX 3HAHUN IPU pEIICHUU PHU3H-




YECKHUX 33/1a4 U BBIITOJIHEHUU 3KCIIEPUMEHTAIbHBIX UCCIETOBAaHHH ¢ CIIOIB30BaHU-
eM HH(POPMAITMOHHBIX TEXHOJIOTHA.

[TpuMeHsTh U1l pelIeHrs MPaKTUUYECKHUX 3aj1ad MOBCEeITHEBHOM JKU3HH, Ui obecrie-
YeHHsI 0€30ITaCHOCTH CBOCH KHU3HU, PAllMOHATLHOTO MPUPOAOIOIE30BAHUS U OXPa-

HBI OKpYXKalolIel cpelibl.

HN3MeHeHue
arperaTHbIX
COCTOSITHMH
BemecTBa (124)

3HaTh ¥ TIOHUMATh CMBICH SIBIICHUI KOH/ICH AU, KUTICHHE, TJIaBJICHUE, KPUCTaJ-
JM3aLus, BIAKHOCTD BO3TyXa.

YMeTh onuchIBaTh U OOBACHATH (PU3NYECKHE SABICHUS: HCTIApEHHE, KOHICHCAIHIO,
KUIICHUE, TUIABJICHHUE

OnwuceiBaTh U 00001IaTH PE3yabTAThl HAOIIOACHUHN, HCIIOIB30BATh IPOCTHIE N3ME-
pUTEIbHBIE TPUOOPHI IS U3y4eHHs (PU3UUECKUX SBJICHUH; IPECTABIATH Pe3yibTa-
TBI HAOJIFOACHUH MITH U3MEPEHUH C MTOMOIIBIO TalJHIl, TPAQHUKOB U BBISBIATH HA
3TOI OCHOBE IMITUPUYECKUE 3aBUCMOCTH; TPUMEHSITh TIOJy4YCHHBIC 3HAHUS JUIS
00BSICHEHUS pa3HOOOPA3HBIX MPUPOIHBIX SBJICHHUIA U TPOLIECCOB

Beipaxkate pe3ynbTaThl U3MEPEHHWH M PAacyeTOB B eIUHHMIEAX MeXITyHapOoIHON
CHCTEMBI .

[IpouBOIUTh TPUMEpPHI MPAKTUYECKOTO HCIIOJIB30BaHUS (U3UUECKHX 3HAHUH O
TETUIOBBIX SBICHHUIX

Pemarp 3a1a4n Ha MpUMEHEHHE U3yYEHHBIX (PU3UUECKIX 3aKOHOB

OcCymiecTBIATh CAaMOCTOSATEIBHBINA TONCK HHPOPMAIIUU €CTECTBEHHOHAYYHOTO CO-
JIepKaHUs C UCTIOJIb30BaHUEM PA3TIMUHBIX HCTOUHHKOB.

Pa3BuBaTh MO3HABATENFHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCO0-
HOCTEH, CaMOCTOSATENILHOCTH B MPUOOPETEHUN HOBBIX 3HAHUI NIPU pelIeHuH PpU3u-
YEeCKHX 33/1a4 U BHIOJIHEHUH YKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN C UCIIOJIh30BAHM-
€M HH(OPMAIIMOHHBIX TEXHOJIOTHA.

[TpuMeHsTh IUTst peteHns MPAKTUYECKHX 3a/1a4 TOBCETHEBHOM JKU3HU, TS o0ecte-
YyeHus1 0€30IaCHOCTH CBOEH JKU3HHU, pAallMOHAIIBHOTO IPUPOONOIb30BaHUS U OXpa-
HbI OKPYKarolEen Cpeibl.

Hcnonb3oBate (usnueckue NpUOOpPHI U  HU3MEPUTEIbHBIE WHCTPYMEHTHI JUIS
u3MepeHus: (U3NYECKUX BEIMYMH, MAacChl, CHWIIBI, JABJICHUS, TEMIIEPaTypHl,
BJI&KHOCTH BO3]IyXa.

JIeKTPpUYeCKUue
siBJIeHHA (25 4)

3HaTh ¥ NOHUMATh JIEKTPUUYECKHM 3apsij, CHIIA DIEKTPUYECKOr0 TOKa, dJIEKTpUYe-
CKO€ HaNpsKeHUE, dJIEKTPUUECKOE COTPOTUBIICHUE, pad0Ta U MOIHOCTh dJIEKTPH-
YECKOI'0 TOKA, COXPAHEHHUsI SJHEPIMH B TEIUIOBBIX MPOLECCAX, COXPAHEHMS DIIEKTPH-
4yeckoro 3apsaa, OMa [uist ydacTka aJeKTpudueckoil uenu, Jxoyns-JIenna.
Belpaxkate pe3ysbTaTbl MU3MEPEHUN W pacyeToB B €IMHHNAX MeXIyHapOoaHOU
CUCTEMBI .

[TponBOaUTE NpUMEPBl MPAKTHUECKOTO MCIOJIb30BaHMUS (U3UYECKUX 3HAHUHA O
JIEKTPOMATHUTHBIX SIBJICHUSX




Pemiate 3a1aun Ha NpUMEHEHUE U3YYEHHBIX (PU3MUECKHX 3aKOHOB

OCBOUTH DJJEKTPOMAarHUTHBIX SBJICHUSX; BEJIMYMHAX, XapaKTEPU3YIOIIUX 3TU
ABJICHH; 3aKOHAX, KOTOPBIM OHH ITOJYUHSIOTCA

OcCymecTBIATh CAaMOCTOSATENIbHBIN OUCK HHPOPMALIUU €CTECTBEHHOHAYYHOT'O CO-
JIep’KaHKs C UCIIOJIb30BAHUEM PA3JIMUHBIX HCTOYHUKOB.

YMeTh OnuchiBaTh M OOBSICHATH (PU3MUECKUE SBICHHS:, ODICKTPU3ALMUIO TeT,
B3aMMOJCHCTBHUE IIEKTPUUECKUX 3apsAI0B, B3aUMOIEHCTBUE MarHUTOB.
Hcnonb3oBate  (usnueckue OpUOOpPHI U H3MEPUTEIbHBIE WHCTPYMEHTHI  JUIS
U3MepeHus: PU3NUECKUX BEIUYHH

pPacCTOSIHUSA, IPOMEKYTKA BPEMEHH, MACChl, CUJIbIL, 1aBJICHUs, TEMIIEPATypBhl, BIIAXK-
HOCTH BO3]lyXa, CHJIbI TOKA, HAIPSKEHHUS, JIEKTPUUIECKOT0 CONPOTUBIIEHHUS, pabOThI
Y MOIIIHOCTH AJIEKTPUYECKOr0 TOKaA.

DJIeKTPOMarHUTHbIE 3HaTh ¥ NOHUMATh CMBICJI IOHSTHI B3aUMOJIEWCTBUE, MATHUTHOE TIOJIE.

siBjieHus (6 4) [TpouBOAMTE TPUMEPHI MPAKTUYCCKOTO WCIOIB30BaHUS (PU3NYCCKUX 3HAHUH O
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSAX

Pematsp 3a1aun Ha MPUMEHEHHUE N3YYCHHBIX (DH3NYECKUX 3aKOHOB

Ocy1ecTBISATh CaMOCTOSATENbHBINA MOUCK UH(OPMALIUY €CTECTBEHHOHAYYHOTO CO-
JIEPHKAHUS C UCITOJIb30BAHUEM PA3JIMYHBIX HCTOYHHUKOB.

CaeroBble siBjaeHusi (9 | 3HaTh U NOHUMATh CMBICH ITOHITUHN CBET, JINH3a, (POKYCHOE pacCTOSIHUE U ONTHYE-
4acoB) CKas CHJIa JIUH3BI

[TpencraBiasaTh pe3yiabTaThl U3MEPEHUH C TOMOILBIO Ta0JIMIl, TPaAQUKOB U BBISBISTDH
Ha 3TOW OCHOBE DMIIMPUYECKUE 3aBUCUMOCTH: YIJIa OTPaKEHUS OT yrila NaJeHus
CBETAa, yrja IMPeIOMIICHHUS OT yIJla TaJeHuUs CBETA.

BeIlpaxaTe pe3ynbTaThl M3MEpPEHUN M pacyeTOB B €AMHMIAX MexXIyHapoaHOM
CUCTEMBI .

[TpouBoAMTH TpHUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUM O
KBaHTOBBIX SIBJICHUAX

Pemats 3a1aun Ha NpUMEHEHNE N3YUEHHBIX (PU3NUECKUX 3aKOHOB

Ocy1ecTBIATh CAaMOCTOSATENbHBIA ONCK HH(POPMALIUU €CTECTBEHHOHAYUYHOTO CO-
JIEP>)KAHMS C UCTOJIb30BAHUEM PA3IIMYHBIX HICTOYHUKOB.

IHoBTOpenue (5 1)

Jluteparypa
[Neppikun A.B. @usuka. 8 kiacc. — M.: [Ipoda, 2014-17
Kupuk JI.A. CamocTosATeIbHBIE U KOHTPOJIbHBIE paboThl o pusmke. 8 kiacc - M.: Unekca, 2014-15
Acraxosa T.B. JlabopaTtopubie paboTbsl. KonTposnbHble 3aianus. 8 kinacc — Capatos: Jluueit, 2014
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KajenaapHo-teMaTuieckoe IiiaHupoBanue no ¢pusuke B 8 kiaacce

Ne /laTa laTa mo Ilnanupyemble pe3y/ibTaThl
(pakTy Bua xonrTpoas
Ypoka Tema ypoka: JInunocrHbIE
[IpenmetHbIE MeranpeameTHbIe
1 Temnosoe nBxeHue. DpoHTaIIBHBII 3HaThb: cMbICT GU3UYECKUX BEJIH- IosnasareiabHbIe: Bul- 1e- dopmMupoBaH
Temmneparypa. orpoc YUH «TeMIepaTypay. JNAI0T ¥ GOPMYIIHPYIOT HO- e
«CpEHsA CKOPOCTh TEMI0BOTO 3HABATEJbHYIO 11EIIb.
OTBETCTBEHHO

JBYKEHHSD», CMBICI TIOHSTHS
«TEIIOBOE PABHOBECHS»

YMeTb: paziuyarh TEIUIOBBIE SIBIIC-
HUSl, aHAIM3UPOBATh 3aBUCH- MOCTh
TEMIEepaTyphl TeNa OT CKOPOCTH
JBIDKEHHSI €r0 MOJIEKYJI

CTposT JOTHYECKHE LeMu
paccyxxaeHui. BelgBuraror u
00OCHOBBIBAIOT TMIIOTE3E,
MIPeJTararoT CIIOCO0bI UX
MIPOBEPKHU

Peryastusnsbie: ®opmy- au-
PYIOT NTO3HABATENbHYIO 1€,
COCTaBJISIIOT

IUIaH U NIOCJIE0BaTENb-

HOCTb

JNEUCTBUH B COOTBETCTBUU

c HeH

KoMMyHHKaTHBHBIE:
IInanupyror

o0mye crocoObl padoTHI.
Hcnone3ytoT anekBaTHbIe
S3BIKOBBIE CPEJICTBA JIJISl OTO-
OpaxeHHsI CBOMX TyBCTB,
MBICIEH 1 OOy IeHUH

IO OTHOIICHUSI
K YYCHHIO,
TOTOBHOCTH K
CaMOpa3BUTH

10 U
camoo0pa3oBa

HHUTIO




BuyTtpenHsis sHeprus.
CriocoOsI N3MEHEHUS BHYT-
peHHel SHEprun

®poHTaIBHBIN OM-
poc

3HaTh: IOHATHS BHYTPEHHEH dHEP-
THH TeNa, CIIOCOOBI

W3MEHEHUS] BHYTPCHHEH dHEprun
YMerh: HaOMIOIATh U UCCIIEIOBATh
MpeBpalCHUE SHEPTHH Tea B Me-
XaHUYIECKUX MpoIleccax, MPUBOINUTh
MpUMEPBI TPEBPAIICHUS SHEPTHU
MpY TIOABEME TeJla, TIPH ero majie-
HUH, OOBSICHATH U3MEHEHUE BHYT-
pEHHEH SHepruy Teja, Koraa Hall
HUM COBEpILAIOT paboTy WK TEJI0
coBepIIaeT padoTy, MepeyncsITh
crocoObl U3MEHEHUS BHYTPCHHEH
SHEePTUU

Ilo3naBaTenbHbIe: BoI- ne-
JISIIOT 0000IIEHHBIN CMBICH
3aJa4H.

YcraHaBIMBAIOT IPUINH- HO-
CIICICTBCHHBIC CBSI3H, 3aMe-
HSIOT

TEPMHUHBI OIPEICIICHUSI- MU
Peryastusnsbie: Cocras- 1isi-
IOT IUIaH U IIOCJIeI0BaTe Ib-
HOCTH JCHCTBHH.

CnyaroT CBOM CcIiocob AeincT-
BMSL C STAJIOHOM
KommyHnukaTusHblie: Onuchel-
BafOT COJIEp)KaHUE COBEpIIIac-
MBIX JICUCTBUI

C IEJIBI0 OPUECHTHUPOBKHU
NPEAMETHO- IPAKTUUECKOM
niIn I/IHOI71 ACATCIIbHOCTHU

3. CriocOnI u3Me-

HEHUS BHYTpPEH-

HEU PHEepruu Te-

ja

dopmupoBa-
HUE yCTONYU-
BOM MOTHBa-
LU K U3yde-
HUIO U 3a-
KPETJICHUIO
HOBOT'O




BI/II[I:I TCIUIONCpCAaqn.

DpOHTABHBIN OMPOC
BxomHoi Tect

3HATDb: [IOHATHE
TETIOTPOBOHOCTh, KOHBEKIIHSI,
V3ITydeHHe

YMeTh: 00BSACHATH TCILJIOBEIC

siBjieHusa Ha ocHoBe MKT, mipu-

BOJIMTH TIPUMEPHI TeTJIoNepe a-

K

MyTeM TEILTONPOBOAHOCTH.
[TpuBOANTH IPIMEPHI KOHBEKIIUHU H
M3JIY4YCHHA, CPAaBHUBATh BUbI TCIJIO-
nepenaun

ITo3naBaTenbHbIe: Boipa-
JKAIOT CMBICII CUTyalluH pa3-
JMYHBIMH CpeAcTBaMu (pu-
CYHKH, CUMBOJIbI, CXEMBI,
3HAKH).

OcCo03HaHHO U MTPOU3BOJIIBHO
CTPOSAT peueBbIe BBICKA3bIBA-
HUS

PeryasituBubie: CtaBst
y4eOHYIO0 3a71a9y Ha OCHOBE
COOTHECEHHUS TOT'0, UTO YKe
M3BECTHO U YCBOEHO, U TOTO,
YTO elle HEU3BECTHO
KoMmyHukaTuBHBIE: Yuarcs
APTYMCHTHPOBATH CBOIO TOYKY
3p€HUA, CIIOPUTH U OTCTAUBATDH
CBOIO TIO3HIINIO HEBPAXKIAEO-
HBIM JIs

OIIMOHEHTOB 00Pa3oM

PazButne
CaMOCTOSI-
TCIBHOCTH B
nmpuoopeTe-
HHUU
HOBBIX 3HAaHUN
Y MpaKkTuye-
CKHX

[YMEHUI




IKOCTb

PacueT n3amMeHeHnsa BHyTpeHHEH| Pemienue 3a1au
PHEpruu. Y AenbHas TerIoeM-

3HaTh: TTOHATUE

«YACTHHOM TETUIOEMKOCTHY, 1~
HUIy U3MEpeHus, (OpMyITy IS
pacuéra KOJIM4YeCTBa TEIIOTHI
YMeTh: HaXOJUTh CBSA3b MEKIY
SIUHUIIAMHU KOJMYECTBA TEIIOTHI:
JUK, xJIx, kai, kKkai., paboTaTs ¢
TEKCTOM Y4eOHHKa, OOBACHSITH HU-
3MYECKUH CMBICIT «YACIBLHON TEILIO-
E€MKOCTH, IPUMEHATH (hopMyITy
JUTsI pacuéTa KOJIMYECTBA TEILIOTHI
MIPH PEIICHUY 3a]1a4

Tlo3naBaTeJbHBIE: BpIIEAIOT
00001IIeHHBIH cMBICT U (op-
MaJbHYIO CTPYKTYPY 3a7auH.
BBITIOJIHAIOT OTepaliiu co 3Ha-
KaM{ U CUMBOJIAMHU
PeryasituBnbie: CocTaBisiioT
IUTaH ¥ [I0CTIE0BATEIbHOCTD
neiicteuit KommyHnkaTus-
Hble: YMEIOT NPe/ICTaBISATh
KOHKPETHOE COZEpKaHHE U CO-
00I1aTh €ro B MMCbMEHHOM BH-
Jie, paboTaroT B
TpyIIe, yCTaHABINBAOT pado-
YHe OTHOIICHHS, ydaTcs d¢-
(heKTUBHO COTPYAHUYATH

dopmupoBa-
HHE OTBETCT-
BEH- HOTO OT-
HOIICHUS K
YUYEHHIO, TO-
TOBHOCTH K
camopasBu-
THIO U
camoo0pazo-
BaHUIO

BOro OajlaHca

3aKoH coXpaHeHUsl BHyTpeHHel[Perenne 3agau
SHEPTUU U YPABHEHME TEIIIO-

DPOHTAIBHBIA 0IIPOC

3HaTh: POPMYIUPOBKY

3akoHa COXpaHEHHUs U TpeBpare-
HUS

OHEPruv B MEXaHUYCCKUX U TCII- JIO-
BBIX MPOIECCcax

YMeTh: IPUBOIUTH MPUMEPHI TTpe-
BpaliceHus MeXaHUUEeCKOU OHEPIUn
BO BHYTPEHHIOIO, IEPEX0/1a SHEPTUH
OT OJTHOTO TeNa K APYromy, MPHUBO-
JTITh

MPUMEPBI, TOATBEPKAAIOIIHE 3a- KOH
COXpaHCHUA MeXaHU4YeCKOHU OHEPTHUU

ITo3naBaTebHBIE:
CTpyKTypUpYIOT 3HAHUS.
OnpenensroT OCHOBHYIO H
BTOPOCTEIIEHHYI0 NH(HOp- Ma-
LUI0. BeIIEsitoT 00bEKTHI U
MIPOIIECCHI C TOYKH 3pEHUS Iie-
JIOr'O U YacTeu
PeryasituBubie: Oco3HaIOT

Bnocsar

KOPPEKTHBBI U IOTIOTHEHHUS

B CIIOCO0 CBOMX JEHCTBUIA
KommyHnnkaTuBHbIe:
BcerynatoT B auasor, y4actBy-
10T B KOJUIEKTUBHOM 00CYX11e-
HUH IpoOJIeM, ydarcs BIaJeTh
(hopmamu peun

KaueCTBO U YPOBCHb YCBOCHMUA.

[Tonumanue
cMbIcna Qu-
3UYECKUX 3a-
KOHOB, pac-
KpPBbIBAIOIIIUX
CBSI3b
U3YYEHHBIX
SIBJICHUM;




Jlabopamopnasa paboma
We 1. «CpaBHeHUE

KOJIMYECTB TEIUIOTHI IIPH
CMEIIIMBAaHUU BOJIbI Pa3HOU

TEMIIEPATYPBDY

Jlaboparopnas pabora

TeMIIEPaTyphI

JTaGoparopHras padora
Ne 2. «M3mepenue
YEIbHOM TEMI0EMKOCTH
TBEPIOTO TEIay.

JlaboparopHas pabora

3HaTh: nMpaBuIIa M0Jb30BaHMs (pu-
3MYEeCKUMH MprOOpaMu

Ymern: nccaenoBaTh CO BpeMEHEM
TEMIIEPATYPy OCTBIBAIOLIEH BOMBI,
OOBSCHATH M3MEHEHHSI HA OCHOBE
MKT 00BSCHATH MOJTyYeHHBIE Pe-
3yJIBTATHL, IPEJCTABIIATE UX B BUJE
TaOJIHLI, aHATU3UPOBATH IPUYHHBI
MOTPEIIHOCTH U3MEPEHUI

Ilo3naBaTesibHbIe: BoI- O1-
patoT Hanbomnee d3PpPeKTUB-
HBIE CITOCOOBI

perieHus IpoOIeMHO¥ 3a-
Ja4un

PeryastuBnsnie: Coctas- 1isi-
IOT TUTaH U TIOCNIEI0BATEIh-
HOCTb JICUCTBUH.

OLeHMBAIOT TOCTUTHYTHIN
pe3ynbTart.
KoMMyHHKaTHBHBIE:
Pa3BuBaroT ymeHue UHTETPUPO-
BaThCA B TPYIITY
CBEPCTHUKOB U CTPOUTH
MPOTYKTUBHOE B3aUMO-
JIECTBHE CO CBEPCTHUKAMU
u

B3pPOCIBIMH

Co0Omronars
TEXHUKY
0Oe301acHo-
CTH, CTABUTH
npobiemy,
BBLIBUIaTh
THIIOTE3Y,
CaMoCTOS-
TENBHO TIPO-
BOJIUTDH MU3-
MepeHUS,
JienaTh yMO-

3aKJIFOUYCHUA




Pacuer konuuecTBa TEIUOTH [Perienne 3agad 3HATh: IOHATHE Ilo3naBartesbHbIe: Brl- Ou- CraButs
npu TermioooMere. Peenue «yIENBbHOM TETJIOEMKOCTH», €IUHULYY | paroT HauOozee 3pdekTus- npobiemy,
3amad. n3MepeHust, GopMyIy Ui pacu€ra KO- | Hble CIIOCOOBI BBIIBUTaTh
IT4ECTBA TETIOTHI pereHus IpoOIeMHOH 3a- TUIIOTE3Y,
YMeTh:IpUMEHATH PopMyITy ISt Jlauu CaMOCTOsI-
jpacdyéTa KOJIU4eCTBa TEILIOTHI PeryasituBabie: CocTaB- 1s- | TEJBHO MPO-
IIpH PEIICHUN 3a/1a4 0T IUIaH U TIOCJIE0BATEb- BOJIUTHBEI-
HOCTb I€UCTBHH. YUCIICHUS,
OueHuBaroT TOCTUTHY THIN neaaTh yMO3aK-
pe3yIbTart. ITFOYCHHS
KoMMyHHKaTHBHBIE:
Pa3BuBaroT yMeHHE HHTETPUPO-
BaThbCs B TPYIITY
CBEPCTHUKOB U CTPOUTH
IIPOJlyKTUBHOE B3aUMO-
JIECTBHE CO CBEPCTHUKAMU
u
B3POCIIBIMU
DHeprus TOIUIUBA. Pewenue 3anay ITo3HaBaTesbHBIC: BhI- 1€- ITonumanue
VY nenbHas TemioTa DOpOHTATBHBINA OIIPOC 3HAaTh: 4TO TAaKOE TOIUIMBO  yIeNib- | JIAIOT (OPMAJIbHYIO CTPYKTY- cMbIcna Qu-
CrOpaHus. Has TEII0Ta CrOpaHus TOILUINBA py 3a1a4m. 3MYECKHX 3a-
YMeTh: 00BICHATH YMEIOT 3aMEHSTh TEPMUHBI KOHOB, pac-
(bu3nYecKuii CMBICH yJIeTbHOH Ten- OnpeleeHUsIMU. Y CTa- Ha- KPBIBAIOLIUX
JIOTBI CTOPAHHUA TOIIJIMBA U PACCUH- BIIMBAIOT PUYNHHO- CBA3b
TBIBATh €€, IPUBOJUTH IIPHU- MEPHI CJIEICTBCHHBIE CBS3U V3y4YEHHBIX
9KOJIOTMYECKU YHCTOIO TOIINBA PeryastuBnbie: Camo- SABIICHMUIA;

3HaTB: OCHOBHEIE 3aKOHEI U (hOPMY-
JIbI TIO U3YYEHHOH TeMe YMeTh:

MMPUMCHSATH 3HAHUA K PCHICHUIO 3a-

CTOATENBHO (POPMYIUPYIOT
MO3HABATENBHYIO LETb

U CTPOSAT ACHCTBUSA B CO- OT-
BETCTBHUU C HEH
KommynnkaTuBHabie: Onu-
CBIBAIOT COJIEP’KAHUE COBEP-
[IaeMBIX JEUCTBHI

C LEJIbI0 OPUEHTUPOBKHU
MpEeAMETHO- MPAKTHYECKOU
WM THOM JIeSITCIIFHOCTH
Ilo3naBaTeabHblIe: BuI- ne-
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Pemenue 3aga4d mo teme
«BHYTpeHHss SHEPTH»

Pemenne 3amaq

a4

JSIOT HYOpMaNBHYIO CTPYKTY-
py 3a1a4u.

YMeT 3aMEeHSITh TEPMUHBI
omnpezaeeHUusIMU. Y cTa- Ha-
BIIMBAIOT MPUYUHHO-
CJICZICTBEHHBIE CBA3U
PeryastuBusbie: Camo-
CTOSITENIBHO (POPMYTUPYIOT
MO3HABATEIbHYIO LENb

U CTPOSAT JEUCTBUS B CO- OT-
BETCTBUU C HEU
KommynnkatuBHabie: Onu-
CBIBAIOT COZIEPKAHUE COBEP-
IIAEMBIX JEHCTBUI

C IIeJIbI0 OPUEHTHPOBKHU
NPEAMETHO- IPAKTUUECKOM
WM UHOH AesITeIbHOCTH

Tlonumanue
cMbIcna Qu-
3UYECKUX 3a-
KOHOB, pac-
KPBIBAFOIIIUX
CBSI3b
W3YYCHHBIX

SIBIICHUU;




11 Konmponvuan paooma KonTponbnas pabo- Bribupatot Haubonee 3¢- dopmuposa-
Ne 1. «TemnoBsle siBIIE- Ta 3HATh: OCHOBHBIC 3aKOHBI U POpPMY- | (EKTHBHBIE COCOOBI pelie- HUE OTBETCT-
HUSD. JIBI IO U3YYEeHHOU TeMe YMeTh: npu- | Hus 3a1ad. OCO3HaHHO U BEH- HOTO OT-
MEHSATh 3HaHMs K PEIIeHUIO 3ajaun MIPOU3BOJIBHO CTPOSIT PEUEBBIE | HOIIEHMS K
BBICKA3bIBaHU B MMCbMEHHON | y4YEHHIO, TO-
dopme TOBHOCTH K
PeryasituBnbie: Ouenu- caMopa3BH-
BalOT JOCTUTHYTHIH pe- 3ylb- | THIO
TaT. OCO3HAIOT Ka4eCTBO U u camoo0pa-
YPOBEHL YCBOCHUA 30Ba HUIO
KommynukaTuBablie: Onu-
CBIBAIOT CO/IEPIKaHUE
COBEpIIaeMbIX AEHCTBUI
12 ArperatHble COCTOSTHUS @®poHTanbHBIN onpoc | 3HATH: Olpe/ieleHNe TUIaBIeHUS U Ilo3naBarteabHble: Boiie- - | @opmupo-
oTBepzeBaHus. TemnepaTypbl 10T U BaHUE

BEIIECTBA
[InaBneHue u oTBEpAECBa-

HUC KPUCTAJUIMYCCKUX TEII.

IUIABIICHUS, IOHATHE yIEIbHON
TEIUIOTHI TUIABJICHUS, HU3NIECKUHT
CMBICJIM €IMHUIIbI H3MEPECHHUS




. (OpMyIHPYIOT O3HaBA- OTBETCTBEH-
13 ['paduk ruIaBieHust  OT- PpoHTANBHBINH ONPOC | Yyerh: IPUBOAMTE IPUMEPEI arpe-  [TEIBHYIO L. HOTO OTHO-
Bep/IeBAHMs KPUCTAILIAHC- TaTHBIX COCTOSIHUH BELIECTBa, OTAM- | BpIOMparoT 3HAKOBO-CHM- BO- | IICHUS K y4e-
CKHX TeL. YyaTh arperaTHble COCTOSIHUSA U 00b- | JIMYECKHe HHIO, TOTOB-
SACHSITH 0COOCHHOCTH MOJIEKYJISPHO- | CPEACTBa AJIsl HOCTPOCHHUS HOCTH K ca-
VY nenpHas TemioTa N
T'O CTPOSHHS T'a30B, KHUIKOCTEH 1 MOJEeNU MOpa3BU- THIO
TUTaBJICHHA. TBEP/IBIX TeJl, OTIANYATE MIPOLIECC PerynsituBnbie: Ornpese- u camo-
TUIaBJICHUS OT KPUCTAJITU3AINN 1 JISIFOT TIOCJIE0BATENILHOCTD 00pazoBaHUIO
MPUBOJIUTH MPUMEPHI ATUX MPOLIeC- NPOMEXYTOYHBIX IIeJIel ¢
COB, YMETh OOBSACHATH TPa(UK IJIaB- | yIeTOM
JICHHS ¥ OTBEPEBAHMS KPUCTAIIIHU- KOHEYHOI'0 pe3ybTara
YEeCKUX Tell, aHANN3UpoBaTh Tabnnd- | KoMmyHukaTuBHbIE: Y4acT-
HBIC JaHHbIE TEMIIEPATYPBI BYIOT B KOJUIEKTUBHOM 00CYX-
IUIaBJICHUS, TPpa UK IJIaBICHUS U JEHHUU po0JieM, yJyarcs Biia-
OTBEp/IEBAHUS JIETh MOHOJIOTHYECKOHN U Tha-
Joruyeckoi popmamu
peun.

14 Ilo3naBaTeabHble: Bripa- ®dopmupoa-
Perrenue rpaduueckux 3a- (Pemenue 3amaq KaroT CTPYKTypY 3aJld9u pas- | HUC HaBbl-
J1a4 Ha [UIABICHHE U KPH- HbIMU cpejicTBaMu. CTposT KOB CO-
CTAILTH3AIMIO. JIOTHYECKHE TIETIH PacCykie- TPYAHUYECT-

HUU. BBIIOJMHAIOT onepanuu Ba CO B3pOC-

€O 3HAKaMH ¥ CUMBOJIaMH
PeryasituBnbie: CTaBsT
yueOHYI0 3a]]auy Ha OCHOBE
COOTHECEHHS TOTO, UTO YXKe
M3BECTHO U YCBOCHO, U TO-
r'0,4TO €IIl€ HEU3BECTHO
KommyHukaTuBHble: Anek-
BaTHO UCIOJb3YIOT PEYEBHIC
CpeacTBa IS

JIUCKYCCHUU U apTyMeHTa-
LUK CBOEH MO3ULIMK

JIbIMU U CBEP-
CTHHKa- MH
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Ucnapenmue.
Hacepimenursii

u HeHaCI)IIIIeHHI)Iﬁ mnap.

®poHTaNBHBIN OIIPOC

16

Ilornomienue
SHEpruu

npu
HCIIapeHUuU
KHIKOCTH U
BBIJICIICHHE
€€ pu

Konpencanuu napa.

DpOHTAIBHBIA OIIPOC

3HaTh: onpeecHUs UCTIapCHUS U
KOHICHCAI[UH

YMeThb: 00BSCHITH HOHMKEHHE
TEMIIEPATYPHI KUAKOCTH TPH HCTIa-
pEHUH, TPUBOAMUTH IIPUMEDPHI SIBIIC-
HUH NPUPOBI, KOTOPBIC 00BSICHS-
IOTCSl KOHJIeHCalueH mnapa,
MIPOBOJIUTH UCCIICA0BATEIIbCKHIA
AKCIIEPUMEHT 110 U3yUYCHUIO HC-
TMapeHus ¥ KOHACHCAINH, aHAJIH-
3WPOBATH €r0 PE3YNbTATHI U JIe-
JIaTh BBIBOJIBI, pa0OTaTh C Ta0JIH-
e

6 yueOHHKa, TPUBOJUTH IPAMEPHI,
WCIIOJIb30BaHMS SHEPTUH, BBIICIIS-
€MOi ITPY KOHACHCAIIUU BOJSHOTO
napa

Ilo3naBartesbHbIe: CTPOST
JIOTHYECKHE LIETH paccykie-
HUH.

YcTaHaBINBaOT IPUYHMHHO-
CIIEJICTBEHHBIE CBSI3U. BhI- ne-
JSIFOT OOBEKTHI U POLIECCHI C
TOYKH 3pEHUS

L[EJIOT0 U YacTel
PeryasitusHbie: BHocAr
KOPPEKTHBBI

Y JOMOJIHEHMSI B COCTaB-
JICHHBIE TJIaHBI
KommynukaTusubie: C
JIOCTaTOYHOW OTHOTOH M
TOYHOCTBIO BBIPAKAIOT

CBOM MBICIIA B COOTBETCTBUU C
3ala4aMH U YCIOBHAMHU KOM-
MYHHKallUU

dopmupoBa-
HUE HaBbI-

KOB CO-
TpynnudecTBa
CO B3POCJIBIMU
U CBEpCTHHKA-
MH




17 Braxnocts Bozayxa. Cno- | JlaGoparopHas pabora Ho3nasarenbunbie: [Ipu- IMonnmanue
cOOBI oInpeaeaeHUs BIaXKHO- MCHSIOT CMbICJIa (bPI-
CTH BO3IyXA. MeTOAb! MHPOPMALMOHHO- IO | 3UYECKHX 3a-
Jabopamopnas paoma 3HAaTh: IIOHATHE BIAXXHOCTU BO3- MIOMCKA, B TOM YHCIIE C IOMO- | KOHOB, pac-
N3 JlyXa U CIIocoObl OIpeIeNICHUs b0 KOMITBIOTEPHBIX CPEJICTB. | KPBIBAIOLIUX

. BJIQKHOCTH BO3/yXa VYMeroT BEIOHPATh CMBICIIOBBIE | CBSI3b MU3YUCH-
«3MepeHne OTHOCUTENBHOM .
YMeThb: IpUBUTH IPUMEPHI BIUSHUS | €AHHUIIBI HBIX SBJICHUI
BIKHOCTH BO3/yXa» BJI@KHOCTH BO3/1yXa B OBITY TEKCTa U YCTaHABJIUBATh OT-
U JIeATENbHOCTH 4YEJOBEKa, M3Me- | HOIIECHHUS MEKIY HUM
PSITH Peryastusnbie: Camo-
BJIQ)KHOCTb BO3/lyXa, paboTaTh B CTOSITENIBHO (POPMYITUPYIOT
rpymne II03HABTEIIbHYIO 1IETb
U CTPOST JEHUCTBUA B CO- OT-
BETCTBUU C HEN
KomMmyHukaTuBHbIe: Ycra-
HaBJIMBAIOT paboymre OTHO-
LICHUS,
yuatcs 3QPEeKTHBHO CO-
TPYAHUYATH U CIIOCOOCTBO-
BaTh [IPOAYK- TUBHOH KooIIe-
pauuu

18 Pemenue rpaguueckux 3a- |Pemenue 3amaq 3HaTth ocHOBHBIE (popmynbl, noHs- | Ilo3HaBaTenbHble: AHa- mu- | PasButue
7124 HA KUTICHUE U KOH/ICH- TUS 3UPYIOT YCJIOBHSA U TpeOoBa- CaMocCTosI-
CaImio 33134 YMeTh cOCTaBIIATh ypaBHEHUSA Tell- | HUS 3a/a4u. TCJIBHOCTH B

JoBoro Oananca. YMeTh pemarth 3a- | BBIpakKaroT CTPYKTYypy 3a- a- npuodpere-
HUH

Jla9i M3Y4YEeHHBIX (U3UIECKUX
3aKOHOB

YUPA3HBIMHU CPEICTBAMH, BBI-
Ouparot

0000IIICHHBIE CTPATErUH Pe-
HICHHS.

PeryastuBublie: CoCTaBIsIOT
TUTaH U TIOCJIEIOBATEIbHOCTh
JIEUCTBUH.

CpaBHUBAIOT CBOU CIOCO0
JIEUCTBHUS C STATIOHOM
KommynnkaTuBHbie: Omnu-
CBIBAIOT COZIEPIKaHUE COBEP-
HIaeMBbIX ACHCTBUI

U JAI0T UM OIICHKY

HOBBIX 3HAHUN
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Pemenwue 3amau Ha TerLI0-
00MeH ¢ (ha30BBIMH TTEPEX0-
IaMu

Pemenwne 3amau

20

PaboTa rasa

Y Tlapa npu
pacmmpeHnn
JlBurartennb
BHYTPEHHETO
cropanus. KITJ]

OpOHTaTIBHBINA 0IIPOC

3HaTh: pa3IUYHbIC

BUJIBI TEIUIOBBIX MAIUH, CMbICI
KO3 UITUCHTA TIOJIC3HOTO JCH-
CTBHS U

YMETh €T0 BBIYHCIISTD

YMerh: 00BSCHATH NPUHIIMI pa-
00THI

n ycrpouctso IBC, npuBonnuTh
npumMeps! npuMenenus JIBC Ha
MPaKTUKE, OOBSICHATH YCTPOHCTBO H
MPUHIAI paOOTHI TAPOBOH TYpOH-
HBI,

Io3naBaTenbHble: Bripa-
JKAIOT CMBICJI CUTyalLluH pa3-
JUYHBIMU CPEACTBaMH (PUCYH-

KU, CHMBOJIBI, CXE- MBI, 3HAKH).

AHanM3UpyoT

00BEKT, BBIICIISAS CYIIe-
CTBEHHBIC M HECYIIIECTBCHHBIE
npu3Ha- K1

PeryastuBubie: Ctasit
yueOHyI0 3a]]auy Ha OCHO- BE
COOTHECEHHUS TOTO,

YTO y>K€ U3BECTHO U YCBO-
€HO, U TOTO,

YTO elle HEM3BECTHO
KoMmyHnkaTHBHBIE:

Ywmerot (umu

pPa3BHBAIOT CIOCOOHOCTH) C
MOMOIIBIO BOIIPOCOB J0- OBI-
BaTh HEJOCTAIOIYIO

PazButne
CaMoCTOI-
TCIBHOCTH B
nproodpeTe-
HUHU

HOBBIX 3HAHUH
U TIpaKTHUde-
CKHX

YMEHUI
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3aKOH COXPaHEHHSI YHEPTUH B
TETUTOBBIX U MEXaHUYECKUX
mporeccax

DpoHTaNBHBIN OMPOC




22 Perrenue 3anau «3menenue [Pemenue 3anaq PasButue
arperaTHbeIX COCTOSIHUH Be- 3uarp ocHoOBHBIC (popmynbl, noHs- | [lo3naBaTenbHbIe: Bripa- camMocTosi-
[IECTBA» THSA JKAIOT CMBICII CUTyallH pas- TEIBHOCTH B

YMeTb COCTaBJIATh ypaBHEHHs TEl- | JMYHBIMH CPEJCTBAMH (PHCYH- | pHOOpeTe-
JIOBOTO 0anaHca. YMeTh pemiarh 3a- | KU, CHMBOJIBI, CX€- MBI, 3HAKH). | HAH
Jla4u U3Y4EHHBIX (PU3UIECKUX AHTU3UPYIOT HOBBIX 3HAHHH
3aKOHOB 00BEKT, BBIICISS CyIle- W TIpaKkTH4e-
CTBEHHBIE M HECYILIECTBEHHBIE | CKHUX
MIpU3HA- KU YMEHHI
Peryastusnbie: Ctapst
y4eOHYyI0 3a/1a4y Ha OCHO- BE
COOTHECEHHUS TOTO,
YTO YK€ U3BECTHO U YCBO-
€HO, U TOTO,
YTO eIlle HEU3BECTHO
KomMmyHuKkaTuBHbBIE:
YMmeroT (uiu
[Pa3BUBAIOT CIOCOOHOCTH) C TO-
MOTIIHIO BOTIPOCOB JI0- OBIBATH
HETOCTAIOILYIO
23 Konmponvnaa paooma Pemenue 3anau 3HaTh: OCHOBHEBIE IloznaBaTeabHbIe: Bri- Ou- Dopmuposa-

No 2. «I3meHeHue
arperaTHbIX COCTOSIHUHN

BCIICCTBA».

Kontpons 3Hanmii

TOHATHSI U POPMYJITBI TIO TaHHOH
TEeMe

YMernb: npume- HATh MOTyYECHHBIE
3HAHU [IPU PELLICHUH 33184

patoT Hanbomee d3PpPek- THB-
HBIE CIIOCOOBI PEIICHNUS 3a/1a4.
OC03HaHHO U MTPOU3BOJIBHO
CTPOAT PEUYCBLIC BLICKA3bIBa-
HUS B MUCEMEHHOU (hopMme
PeryasituBabie: Oco3Ha- 10T
Ka4ecTBO

1 ypoBeHb ycBoeHuA. OueHnBa-

IOT AOCTUTHYTbIN pe3ynbTat
KommyHuKkatusHbie: OnucoiBa-
IOT CoAepKaHue coBepLlaembIX

HUE LICHHOCT-
HBIX OTHOIIIE-
HUH K pe-
3yJIbTaTaM
0byuyeHus




\nencTami
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25

26

27

28

DneKkTpu3anus Tei Ipu co-
NPUKOCHOBEHUH. B3aumo-
JIEHCTBUE 3apSHKEHHBIX TEI.
JBa pona 3apsioB

Onexrpockomn. [IpoBoaHUKH
Y HENIPOBOIHUKHU JIIEKTPHU-
4yecTBa

DIEKTPUIECKOE MOJIe

HGHI/IMOCTL QJICKTPUYICCKOI'O

3apsna. CTpoeHHe aTOMOB.

OOBsCHEHUE IITCKTPUICCKIX
SIBJICHHN

@poHTaNBHBIN OMPOC

3HATh CMBICTT TIOHSITHSI DJICKTPUYC-
CKUH 3apsiz

YMeTb: 00BSCHATH B3aUMOJIEH-
CTBHE 3apsSYKCHHBIX TEN U CYLIECTBO-
BaHHE JIBYX POJIOB

3JIEKTPUUECKUX 3apsJI0B

3HAaTh: YCTPOWCTBO AIEKTPOCKOMA
Y JIJISL 9€r0 TOT MPpUOop

YMeTh: 00HAPYKUBATH IIEKTPU30-
BaH- HbIE TeJa, T0JIb- 30BaThCS AJIEK-
TPOCKOIIOM, OOBSICHSTH CYIIECTBO-
BaHHWE MIPOBOTHIKOB, MOIYTIPOBO/-
HU- KOB U IUAJIEKTPUKOB,

WX MPUMEHEHHUE, Ha0JII01aTh MOJTY-
MIPOBOTHUKO

BBIM U0/

3HATB: «ANIEKTPUIECKOE I0JICY», ET0
rpaduyeckoe n300pakeHue. 3aK0H
COXpaHEeHHUs IEKTPUIECKOTO 3a-
psana

Ymertb: 00bsacHITH onbiT Hodde —
MusiekeHa, J0Ka3bIBaTh CyIIECT-
BOBaHME YaCTHII, UIMEO- IIINX HaH-
MEHBILIUN AIEKTPUUECKUM 3aps,
OOBSICHATH 00pa30BaHUE TIOIOKHU-
TEJIbHBIX

Y OTPHIIATEIBHBIX HOHOB, IIPUMeE-
HSTh MEKITPEIMETHBIE

CBSI3U /17151 OOBSICHEHUSI CTPOCHUS
aToma, padoTaTbC TEKCTOM y4eo-
HUKa

3HaTh: CTpOCHIE aTOMOB

YMeTh: 0OBSCHITH DIIEKTPU3AIIIO
TEJ IPU COMPUKOCHOBEHH, YCTAHAB-
JMBATh TIepepacipeielie- Hue 3apsi-
Jia TIPH TIEPEXO0JIe ero C HAdIEKTPH-
30BaHHOTO

ITo3naBaTeJbHBbIC: Berine-
JISI0T U QOPMYJIHPYIOT TO-
3HABATEIIBHYIO LENb.
YcTaHaBIMBaOT IPUYHMHHO-
CIIEJICTBEHHBIE CBSI3U
PerynasTusHsie: [Ipunu-
MaroT U

COXPAHAIOT [T03HABATEIbHYIO
LeJb, PETYIUPYIOT MPOLIECC
BBINOJIHEHUS y4eOHBIX JeHCT-
332071

KommyHnnkaTuBHbIe: YuaT-
Cs1 apTyMEHTHPOBAaTh CBOIO
TOYKY 3pEHHs, CIIOPUTH U OT-
CTauBaTh CBOIO MO3UIINIO HEB-
pakaeOHBIM IS OTIITOHEHTOB
obpa3om

ITo3naBarenabHbie: Co-
CTaBIISFOTIICIIOC U3 YaCTEH,
CaMOCTOSITEITHHO JOCTpau-
Basi, BOCITOIHSS
HEJIOCTAFOIINE KOMITOHEHTEI.
Ocyl1ecTBIAIOT MOUCK U
BBIIEJIEHNE HEOOXOMUMOMI
uHbOpMaIUH
PeryasituBnbie: OCO3HAIOT

PazButne
CaMOCTOSI-
TCIBHOCTH B
nmpuoopeTe-
HHUU

HOBBIX 3HAaHUN
Y MpaKkTuye-
CKHX

yYMEHUHI




TeJla Ha HEHAaJIEKTPU30BaHHOE
3HaTB: CTPOEHUE AaTOMOB

YMeTb: OOBACHSTD NEKTPU3ALHIO
TeJI IPU COIPUKOCHOBEHUH, yCTa-
HaBJIM- BaTh IepepacIpeieieHne
3apsizia IpH MEPEXOJIE €ro C HadJIEK-
TPU30BaHHOT'O

TeJa Ha HEHAIEKTPU30BaHHOE

Ka4eCTBO
Y YPOBEHb ycBoeHUs. BhI- ie-
JISIOT U

OCO3HAIOT TO, YTO YK€ yCBOE-
HO Y 4TO MOJJICKHUT YCBOCHHIO
KoMmyHnkaTuBHbBIE:
OOMEHHUBAIOTCS 3HAHUSIMHU
Pa3BHBAIOT CIIOCOOHOCTh
OpaTh Ha ce0sl HHUITUATHBY
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DnekTprudecKuii Tok. Mcrou-
HUKH JJICKTPUIECKOTO TOKa

DpOoHTaNBHBIN OMPOC

3HaTh: IOHATHUS: 3]1. TOK, HICTOUHUKH
TOKa, TaJIbB DJIEMEHT, aKKYMYJIIATOP.
YMeTh: NpUBOIUTD

MPUMEPHI UCTOUYHUKOB TOKA, Pa3JIH-
YaTh TaJbBaHUY. JIEMEHT U aKKY-
MYJISITOP.

IMo3naBaTeabHbie: Camo-
CTOATEIHHO

CO3AI0T AITOPUTMBI JesI-
TEIBHOCTH

TIPH PeIIeHUH TTPOOIIEM ITOHC-
KOBOTO XapakTepa
PeryasituBabie: ClinyaroT
CBOI1 CITOCO0 JICHCTBUSI € ATa-
JIOHOM

KoMMmyHnkaTuBHbBIE:
Bcerynatot B

JTUAJIOT, YIaCTBYIOT B KOJI-
JEKTUBHOM

00CYXJIEeHNH, YJaTcs BIia-
JI€Th MOHOJIOTUYECKOI peUblo

Tlonnmanue
cMbIcia Qu-
3UYECKUX 3a-
KOHOB, pac-
KPBIBAFOIIIUX
CBSI3b U3YYCH-
HBIX SIBIICHHI,
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3}1€‘KTpVILIeCKaFI uenb n ee
COCTaBHble YacTU. IN. TOK B

METalJllIaX U SJICKTPOJIUTAX

OpOoHTATBHBIN ONPOC

3HATh: MOHATHE NEKTPUICCKUN
TOK U UCTOYHUK TOKA,

pa3IuYHbIC BUJIBI HCTOYHUKOB TOKA ,
ANEKTPUYECKas Lelb U €€ COCTaBHBIC
4acTU

YMeTh: 00BICHATH YCTPOHCTBO CY-
XOro TaJIbBAHUYECKOTO 3JIEMEHTA,
NPUBOAUTH PUMEPHI HCTOUHUKOB
NMEKTPUIECKOTO TOKA, OOBSICHAThH

ux

Ha3HAYCHHUE MTOHSITHUE HIIEKTpUYE-
CKHIl TOK U HallpaBJCHUE JICKTpUYIE-
CKOTO

TOKa

YMeTh: TEII0BOE, XUMUUECKOE U
MAarHUTHOE JIEUCTBUE IEKTPUUYECKO-
ro Toka. PaboTats c anekTpuiecku-
MU LEIMSMU

IHo3naBartesabHble: Brie-
JSIOT U

(hopMymupyIOT IpobIEMY.
Crpost

JIOTUYECKHE LIENH paccy-
KIACHUN

Peryasatusnbie: Cocras- jis-
0T TJIaH U TOCIIeI0BATENb-
HOCTb JICU- CTBUI
OmpenensitoT OCHOBHYIO U
BTOPOCTETICHHYIO MH(OpP- Ma-
OUHO.

Beinenstor koauyecTBeH-
HBIE

XapaKTepUCTUKN 00BEK-

TOB, 3aJlaHHBIC

cioBamu CTaBsAT y4eOHYIO 3a-
a4y Ha

OCHOBE COOTHECEHHS U3-
BECTHOTO U HEU3BECTHOT'O
KoMmyHukaTuBHBIE:
VYuarcs ycTaHaBIMBaTh U
CpaBHUBATbH Pa3HbIE TOUKH

dopmupo-
Ba- HUE yC-
TOMYIUBOU
MOTHBAIIUN
K U3yue-
HHIO

u 3a-

KpETUJICHUIO
HOBOT'O

dopmupo-
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JlelcTBUA 3IEKTpUUECKO-
ro Toka. Hampasnenue
TOKa

Kontponbnas padota Ne3

Cuia Toka. Enuaunie! cu-
JIBI TOKA. Pemenue 3agauy.

AmnepmeTp. N3mepeHue cu-
Nbl TOKA.

HNuctpykrax no Th. JIP
No 4 «Cbopxka 371eKTpHu-

YECKOU 1IeNu U U3Mepe-

HHUE CHJIbI TOKA B €€ pa3-
JUYHBIX YYaCTKaX»

DIeKTpUYecKoe Hanps-
’KeHue. EnuHune! Ha-
npsbxeHus. BoasTMerp.
W3mepenne HanpsKeHUs

®poHTaIBHBIN ONPOC

Koutpons 3Hanumii

DpoHTaNIBHBIN OIpoc

JlaboparopHas pabora

DpoHTaIBHBIN OIPOC

3HaTh: yCTPOHCTBO
amrepmeTpa, 0003HaueHHe €ro B

NIEKTPUIECKUX CXEeMaX; YMETb pabo-
TaThb C HUM.

Ymers: U3mepsats

cmiy Toka. CoOuparp aneKTpuye-
CKYIO O LICIIb 1 U3MCPATH CUJIY TOKa B
e€ pa3NUYHbIX y4acTKax.

3HATh: TIOHATHE JEKTPHUECKOE Ha-
npsHKEHHE

YMeTh: BeIpaXKaTh HANPsDKEHUE B
kB, MB, ananu3upoBath TabIU4-
HBIC IaHHBIC, PA0OTATh C TEKCTOM
yueOHHKA, PACCYUTHIBATE HAIPSI-
XKeHue 1o Gopmyie

3peHMsl, MpexIae YeM
MPUHUMATH PEIICHUEC U
nenatb BeIOOp Berymaror B
JTNAJIOT, yYacTBYIOT B
KOJUISKTUBHOM 00CYX1e-
HUH IPoOIIeM,

ydaTcs BIaJIeTh MOHOJIO- TH-
YeCKOU U JUAJIOTUYCCKOU
dopmamu

peun

IHo3naBareabHble: Bripa xa-
10T CMBICTI CUTYallu{ pa3iny-
HBIMH

cpencTBaMH (PUCYHKH, CHMBO-
JIBI, CXEMBI, 3HAKH)
PeryasituBuble: Ciinya 10T
CBO# crI0cO0 JeiCTBUS ¢ 3Ta-
JIOHOM, BHOCSIT KOPPEKTHUBBI U
JIOTIOJTHEHHUS B CIIOCO0 CBOMX
JIEHCTBUM
KommynukarusHublie: Pa- 6o-
TaIOT B IPYIIIE, yCTa- HABIIHU-
BalOT pabouue OTHO- IICHHUS,
yuatcst 9 PEeKTHBHO
COTPYAHHUYATH U CITOCOOCT-
BOBAThb

MPOAYKTHUBHOM KOOTEPALIH

Ba- HHE
LIEHHOCT-
HBIX OTHO-
IIeHUN K
pe3yibTa-
Tam
o0OyueHus
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Wnctpyxrax mo Th. JIP
Ne5 «M3mepenue Hampsike-
HUS Ha pa3iINYHBIX ydacT-
Kax 3JIEKTPUUYECKON LIeTn»

JlaGoparopnas pabota

3HAaTh: CMEBICII SIBJICHHS 3JICK-
TPUYCCKOI'0 HAIIPAKCHUA

OIIBITOB,

BOJIbTMCTPOM

YMmerh: AHAJIM3HUPOBATL PE3YJIbTAThBI

coOMpaTh AMEKTPUIECKYIO IIETb, U3Me-
PATH HAIPSHKEHUE, TTOJIH30BATHCS

Ilo3naBaTesbHbIe: Bripaka-
10T CMBICTI CUTYallu{ pa3iny-
HBIMH CpeJICTBaMH (PUCYHKH,
CHMBOJIBI, CXEMBI, 3HAKH )
PeryasituBuble: CinyaroT
CBOI1 c11oco0 AeicTBus ¢ 3Ta-
JIOHOM, BHOCST KOPPEKTHUBEI U
JIOTIOJTHEHHUS B CIIOCOO CBOUX
JIeHCTBUI
KommyHnukaTtuBHble: Pa-
0oTaroT B

TpyIIe, yCTaHABIUBAIOT
paboure OTHOITICHHUS, yJaT-
cs1 3 (hEKTUBHO CO-
TPYAHUYATH U CIIOCO0-

Cobmone-
HHEC TCX-
HUKH
Oe3onac-
HO- CTH,
CTaBUTh
npobiemy,
BBIJBUTATh
THIIOTE3Y,
CaMOCTOsI-
TEIBHO
po- BO-
JIATH
nu3Mepe-




CTBOBATh HUS, Jie-
MPOJYKTUBHOM KOOTIEpaIUK JIaTh YMO-
3aKITroYe-
HUSA
ITo3naBaTeabHble: Beipaxa-
3HATHh: MOHATHE COMPOTUBIICHUS, JOT CMBIC CHTYaIHH pasiid
37 DNEeKTPUYECKOE COMPOTUB- obo3HaueHne (PU3NIECCKON BETTHIH-
JICHHE TIPOBOJHHUKOB. Enn- | dponTanbHeiii onpoc | Hbl, €JUHHUIBI H3MEPEHHS, 0003Ha HBIMH CPE/ICTBAMH (PHCYHKH,
y' p p » CAMHMII P ’ CHMBOJIBI, CXEMBI, 3HAKH ) Ymenue
- YCHHS €r0 B JICKTPUUYCSCKUX HEISX
HHLBI USMCPCHITA. Y ACTIb P H ’ PeryasituBnblie: Cin4yaroT orie- pu-
CMBICI SIBJICHUS 3JICKTPHUYECKOTO CO- > .
HO€ COIIPOTHUBJICHHUE p CBOI1 c1toCcO0 AeWcTBUSA C 3Ta- | pOBaTh -
MIPOTHUBIICHUS
JIOHOM, BHOCSIT KOPPEKTHBEI | TIOTE€3aMHU
YMeTh: 00BSICHATH NPUYHHY BO3-
JIOTIOJTHEHHUS B CIIOCO0 CBOUX KaK OTJIN-
HUKHOBEHUSI CONPOTHUBIICHUS, aHa- N .
nerictBuil KoMMyHHKaTHB- YH- TEIb-
JIU3UPOBATH PE3YJIBTATHI OMBITOB,
5 Hble: Pa- 6oTarT B HBIM WHCT-
WpaTh AIEKTPUICCK b, U3-
COOMPpATE STICKTPUHCCKYIO LCID, 13 rpyIIe, yCTaHABIUBAIOT PYMEH-TOM
MEpSITh HANPSDKEHHUE, MTOJIE30BATHCS PAGOUHE OTHOMICHHS, Y4AT- HAYUHOTO
BOJILTMETPOM ¢ 3 PEKTHBHO CO- TPyI- paccyxe-
HUYATh U CIIOCO0- CTBOBATH HUS, CaMO-
MPOJYKTUBHOM KOOTIepaIUuK CTOS-
TEJIHHOCTh
B IIPHOO-
peTeHUH
HOBBIX
3HAHUU
38 3aBHCUMOCTH CHIIBI TOKA OT | DpOHTaNBHBII ompoc 3HaTh: 3akoH OMa /15 yJacTKa [enu ®opmuposa-
HanpspkeHus. 3akon Oma YMeThb: yCTaHABINBAThH 3aBHUCH- HUE HABBIKOB
JUTS y9acTKa IIeTIH. MOCTb camoaHaln3a
CHJIBI TOKA B TIPOBOJTHUKE OT COIPO- u

TUBJICHUA 3TOT'O IIPOBOAHUKA,

CaMOKOHTPOJI




3aIMCBIBATH 3a- KoH OMa B BUIE
(hopMyJIBI, pemaTh 3a/1a4M Ha 3a-
KOH

Owma, aHaTM3UPOBATh PE3YIbTATHI
OTIBITHBIX JTAHHBIX, TPUBE/ICHHBIX B
TadIMIIEe
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[Ipumenenue 3akona Oma
IIPY PELICHUH 3a1a4

Peocratel. UHCTpYKTa)X 11O
TB. JIP Ne6 «Perynuposa-
HUE CUJIBI TOKa pEOCTaTOM,
JIP Ne7 «3mepenue comnpo-
THBJICHUS IPOBOJAHMKA MPU
TIOMOIIY aMIlepMeTpa U
BOJIETMETPa»

MNocnepoBaTensbHoe U Na pan-

Pemntenne 3amau

JlaboparopHas pabora

3HaTh: UTO TaKOE peocTar

YMeTb: cOOMPATH DICKTPHUIC-

CKYIO IIeTIb, MTOJIb30- BAThCS PEo-
CTaTOM JJIsl PETYJTUPOBAHUS CHIIBI
TOKa B IIeMH, pad0TaTh B FPYIIIeE,
MIPEICTABIISATE Pe- 3yJIbTaThl H3Me-
peHui

B BH/IE TaOJHII, U3MEPSITH COIIPO-
TUBJICHHE TIPOBOIHUKA TIPY TIOMOIIN
aMIepMeTpa U BOJIbTMETpa

IHo3naBaresbHble: AHa-
TU3HAPYIOT

ycJIOBUS B TpeOoBaHHMS 3a-
Ja4H, YMEIOT

BEIOMpaTh 0000IIIEHHBIE
CTpaTeruy pelIeHUs 3a1a4u.
OnpenensitoT OCHOBHYIO U
BTOPOCTETIEHHYIO
nHpopMaIuio. Beigensror
00001IEHHBIN CMBICIT U QOp-
MaJbHYIO

CTPYKTYpy 3anaun PeryJis-
TUBHBIE: CaMOCTOSITEBHO
(hOpMYJTUPYIOT MIO3HABATEIb-
HYIO [IeT1 ¥ CTPOST ACHUCTBUS B
COOTBETCTBUM C HEU
KommyHnukaTuBHble:
NurepecyroTes

9y»KUM MHEHUEM H BBICKa-
3BIBAIOT CBOE. Y MEIOT CITy-
IaTh U CIBIIATH

npyr apyra. C noctatou-
HOM MOJTHOTOU

1 TOYHOCTBIO BbIpaXkaroT
CBOM MBICIIH

B COOTBETCTBHUH C 3aj[a4yaMy U
YCII0BUAMH KOMMYHUKalIUU

CoOmrone-
HHE TEXHUKH
0e3- onacHo-
CTH, CTaBUTh
npooJieMy,
BBIJIBUTaTh
THIIOTE3Y
CaMOCTOSI-
TEJBHO TPO-
BOJIUTH M3-
MEpEHHS,
JeaTh yMo-
3aKIIIOYEHUS

dopmupo-
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ynenbHoe

COCIMHCHUS ITPOBOJHUKOB

CMelIaHHOE COEeIMHEHNE
IIPOBOJIHUKOB

Pabora 1 MOIITHOCTB JIEK-
TPUYECKOTO TOKA

Pemenue 3agau

Pemntenne 3amau

CamocrosiTenbHas pa-
bora

OpoHTaNIBHBIN OIpoc

Pemrenue 3agau

3HaTh: YTO TaKOE MTOCIIETOBATEINb-
HOE U Mapajieib- HOE, CMEIIaHHOE
COCIMHEHUE MPOBOIHUKOB Y MeTh:
MPUBOIHUTH IPAMEPHI COSITIMHEHHUS
MIPOBOTHUKOB, PACCUATHIBATH CHITY
TOKa, HaIMPsHKEHUE, COMTPOTUBIICHUE
MIPOBOJTHUKOB MPU TOCIEAOBA-
TEIHHOM

Y TIapajuieIbHOM COEAMHEHUH TIPO-
BOJHHUKOB

3HaTh: CMbICT BEJTMUUHBI paboTa
JIEKTPUUECKOT0 TOKA U CMBICII BE
JIMYMHBI MOIIHOCTb AJIEKTPHUECKO-
TO TOKa

YMeTb: paccUUThIBaTH paboTy W
MOIIHOCTh  3JIEKTPUYECKOTO TOKa,
BBIP@XaTh €AMHUIY MOIIHOCTH de-
pe3

€IMHUIIBI HAPSDKEHUS U CHJIBI TOKA

ITo3naBareabnbie: Camo- CTOS-
TEIBHO

CO3/aI0T AJITOPUTMBI €S- TeNb-
HOCTH

MIPH PEIICHNH POOIIEM TTOMCKOBO-
ro xapakrepa PeryiasiTusHbie:
CnuyaroT CBOH CIOC00 AeHCTBHS ¢
3TAaJIOHOM KOMMyHI/IKaTHBHbIe:
Berynaror B nuanor, y4acTByIOT B
KOJIJICKTUBHOM

00CYXKICHUH, yJaTCs BIaICTh MO-
HOJIOTHYECKON U AUATIOTHYECKOM
(dopmamu pedn
IMo3naBaTeabHbie: Ocy-
MIECTBIISIOT

ITOMCK U BBIIENIEHNE HE00- XO0-
numoiinHpopMaruu. Beige-
JISTFOT KOJIMYECTBEHHBIC XapaK-
TEPUCTUKH

00BEKTOB, 3aJaHHBIE CITO-
BaMU. AHaTU3UPYIOT OOBEKT,
BBIJIETISIS CYIIIECTBEHHBIC U HE-
CyIIECTBCHHBIC

MIpU3HAKU

PeryasituBubie: Camo-
CTOSITENTEHO OPMYITUPYIOT
M03HAaBa- TENHHYIO I1EITh

U CTPOAT JCHCTBUS B CO-
OTBETCTBHUHU C HEU
KoMMyHuKaTHBHBIE:

YmMeror (unu

Pa3BUBAIOT CLIOCOOHOCTD) €
TTOMOIIIBIO BOTIPOCOB J10-
OBIBaTh HEJIOCTAIONIYIO UH-
dhopmaruro. OOMEHUBAIOTCS
3HAHUSIMHA

BaHHE I[CH-
HOCT- HBIX
OTHOIIIE-
HUM K pe-
3yJIbTaTaM
OOyueHus

IHornma-
HHUEC CMBIC-
Ja pusuye-
CKHX 3aKO-
HOB, pac-
KpPBIBAIO-
X CBA3b
W3y4eH-
HEBIX SIBJIC-
HUM;

b
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Muctpykrax mo Th. JIP Ne§
«3MepeHne MOIIHOCTH 1
pabOTHI TOKA B DJICKTPHYIC-
CKOU JamIie»

HarpeBaHve NpoBOAHMKOB
SNEKTPUYECKMM TOKOM.

3akon Jlxoyns - JIenma

JlaGopaTtopHas pabota

Pemenue 3amau
@pOHTaIBHBIA 0IIPOC

CamocrosiTenbHast padbo-
Ta

3HaTh: KaK UCIOJIb30BaTh (PU3HUeC-
CKHe prOOopHI

JUTSL ©3MEPEHUS MOIIIHOCTH U pabo-
TBI TOKa B DJIEKTPHYECKON JTaMITe
YMeThb: BeIpaKaTh paboTy TOKa B
BT 4,kBT 4, u3MepATh MOIIHOCTH U
paboTy TOKa B JamIie, UC- TOIb3Ys
aMIepMeTp, BOIIETMETP, Yachl, pa-
0oTatp B rpymnme

3HaTh: POPMYIHPOBKY
3akoHa [Jxoyinsd - Jlenua
YMeThb: O0BSICHATH HarpEeBaHUE TIPO-
BOJHUKOB C TOKOM C MO3ULIMU MOJIE-
KYJISIPHOT'O CTPOCHHMSI BEIIle- CTBA,
pacCUUThIBAaTh KOJIMYCCTBO TCIJIOTHI,
BBIJEJISIEMOE ITPO- BOJHUKOM C TO-
KOM

1o 3akony J>xoyis — Jlena

IHo3naBarteabHbie: Ocy-
HIECTBIISIOT

TTOVICK ¥ BBIIETICHHE HEOO-
XOIUMOH

uHpopmManuu. BeiaensroT Ko-
JMYECTBEHHBIE XapaKTe-
PUCTHKH OOBEKTOB, 3a/JaHHBIE
CIIOBaMH.

AHaMU3UPYIOT 00BEKT, BbI-
JIEJISIsI CYTIECTBEHHBIE U He-
CYIIIECTBEHHBIE

NpU3HAKU

Peryastusnbie: Camo-
CTOATENHHO (POPMYIUPYIOT
M03HAaBa- TENBHYIO b

U CTPOSAT ACUCTBUSA B CO-
OTBETCTBUU C HEH
KommyHukaTuBHble:
YwMmerot (unu

Pa3BHBAIOT CITIOCOOHOCTH) C
MTOMOIIIBEO BOIIPOCOB J10- OBI-
BaTh HEJIOCTAIOIIYIO HH(DOP-
Mmaruto. OOMeHuBa- 10TCA
3HAHUSAMU MEX]Ty YWICHAMHU
TPYMITBI JJISL IPUHATHS S Pex-
TUBHBIX COBMECTHBIX pellle-
HUHU

ITo3naBaTeabHbIe: Bol-
OuparoT Buj rpaguueckon
MO/JIEeIH, aIeKBaTHON
BBIJICIIEHHBIM CMBICIIOBBIM
eIMHUIIAM.

CrposT Jorudeckue nemnu
paccyxJeHuit
PeryasituBnbie: CamocTos-
TeJbHO (POPMYNHPYIOT MO3HA-
BaTEJIbHYIO LEIb

Y CTPOSIT AEHCTBHUS B CO-
OTBETCTBUU C HEH
KoMmyHnkaTHBHEBIE:
YwMmeroT (umu

Pa3BUBAIOT CIIOCOOHOCTB)

Cobimroze-
HHE TEX-
HHUKHU
Oe3omac-
HOCTH,
CTaBUTh
mpobiiemMy,
BBLIBUIaTh
TUTIOTE3Y,
€aMoCTOS-
TEJIBHO
HPOBOAUTH
U3MEpPEHUS,
nenaTh yM-
BaKJIIoue-
HUS

TTonnmanne
CMbIC/IA
¢buznye-
CKHX
3aKOHOB,
[pacKphIBa-
FOII] X
CBSI3b U3Y-
UEHHBIX
SIBIICHHIA,




OpaTh Ha ce0sl HHUIIUATHBY B
OpraHu3alud COBMECTHOTO
JEUCTBUS
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Konpnencartop

Jlamma HakanmuBaHUsL.
OnexTpuyecKue HarpeBa-
TenbHbIe pudopsl. Kopor-
Koe 3ambikanue. [Ipeno-
XpaHUTEIN

KP Ne 4 «Pabora u Mo1i-
HOCTb JIEKTPUUECKOTO TO-
Ka»

OpOHTaIBHBIA OIIPOC

OpOHTaIBHBINA 0IIPOC

Konrponbhas padota

(hopMUpOBaHUE METOCTHOM HAYY-
HOW KapTHUHBI MHUpPA, IEPBOHA- Yallb-
HBIX MPECTABICHUM O (hr3HUe- CKOM
CYIIHOCTH 3NEKTPOMATHUTHBIX SIBJIE-
HUH; MOHMMaHUE BO3pacTaro- e
POIH €CTECTBEHHBIX HAYK W Hayd-
HBIX UCCJIEIOBAaHUN B COBPEMEH- HOM
MHUDpE.

3HaTh: IpUMeEpHI IPAKTHUECKOTO
WCIIOJIb30BaHM TEIJIOBOTO JIEH-
CTBUS DIEKTPHUUECKOTO

TOKa

YMeTh: paznu 4yaTh 110 NPUHIIUITY
JIEHCTBHS JTaMIIbl, UCIIOJIb3YEMBIE
JUTS

OCBEILIEHUS, TPETOXPAHUTENH B
COBPEMEHHBIX ITpUOopax

3HAaTh: OCHOBHBIC TOHATHS U POp-
MYJTBI
YMmern:

[TpuMeHATh 3HAHUS K PEIICHUIO 33]1a4

[YMEHHE ITOCTaBUTh TIepe;] co00k
[IE]Tb; CAMOCTOATENb- HO AaHATN3H-
[POBATh YCIOBUS JOCTUKEHHS IIETTH
HA OCHO- BE y4€Ta BBIICIICHHBIX
[y4u- T€JIEM OPUEHTUPOB ACii-
CTBUS TP PEIICHNH 337149

Ilo3naBaresbHbIC: Brige-
JSIFOT

0000IIeHHBIN CMBICT U QOp-
MaJIbHYIO CTPYKTYPY 3a/1a4H.
Br10upatoT, comnocTaBisiorT 1
000CHOBBIBAIOT CIIOCOOBI pe-
HICHUS 3a]1a4H.

AHaAU3UPYIOT 00BEKTHI, BbI-
JIeJIsisl CYIIECTBEHHBIC U He-
CyLIEeCTBEHHbIEC TpU3HaKu. W3-
BJIEKAIOT HEOOXOAUMYIO HH-
(hopMaIuio U3 TEKCTOB pa3-
JIMYHBIX KAHPOB
PeryasituBHble: BHOCAT
KOPPEKTUBBI U JIOMIOJTHEHUS B
CHoco0 CBOMX JICHCTBUH B
CIlydae pacxXoxXICHHS

3TAJIOHA U PEAIBHOTO JIEH-
crBud. [IpuHuMmaror nmo- 3Ha-
BaTEJIbHYIO 11€J1b, COXPAHSIOT
ee , PeryJIMpyroT Mpolecc BbI-
IIOJIHEHUS T03HABATEJIbHON
3a1a4n

KoMmyHnnkaTuBHBIE:
VYyarcs ynpaBisiTh IOBEICHUEM
nmapTHepa -yoek1aTh ero, KOH-
TPOJIIUPOBATb,

DopMHUPYIOTCS
OTBETCTBEHHOE
OTHOLICHUE K
YICHUIOTKOM-
MYHHKATHBHAS
KOMIIETCHT-
HOCTBBOOIIIE-
HUU U COTPY/-
HUYECTBE CO
CBEPCTHUKAMU B
mpomecce 00-
[pa30BaTENbHOM
e TeNbHOCTH
[Tonnmanue
cMbICIa PU3M-
MECKUX 3aKO-
HOB, pac- KpbI-
BAOIIHNX CBS3h
M3y4eH- HBIX
SIBJICHUN

dopmupo-
BAHUE IICH-
HOCT- HbIX
OTHOIIE-
HUH K pe-
3yJIbTaTaM
oOyueHus
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MaruuTtHoe nose TOoKa.
MarsuTHble TUHUHA

PpoHTaNbHBIN ONpoC

3HATB: CMBICIT IOHATHUS MarHUT- HO-
TO IOJI ¥ IOHUMATH , 4TO TaKOe
MarHuTHBIE JTUHUU ¥ KaKUMH OCO-
OCHHOCTSIMH OHH

o0nagaroT

YMmerb: BoISIBISITS CBSA3b MEKIY
NIEKTPUYECKUM TOKOM M MarHUT-
HBIM IT10JIEM HalpaBJIeHNs MarHUT-
HBIX JINHUH MarHUTHOTO TOJIS
TOKA C HallpaBJI€HUEM TOKA B IIPO-
BOJHHKE, TPUBOAUTH MIPH- MEPHI
MarHMTHBIX SIBJICHUN

KOPPEKTUPOBATH U OIICHH-
BaTh ero jeicTus. [1nanu-
pyroT obrrue
CIOCOOBI  paboTHL.  YMeET
(. pa3BHMBAIOT  CIHOCOO-
HOCTB) OpaTh Ha ceOs WHH-
[MaTUBY B OPTaHHU3AINN

COBMECTHOTO JEHCTBUI

To3naBaTesibHBIC: BEIIEISIOT H
(hopMyIHPYIOT mpoOIEMy.
CTpOSIT JIOTHYECKHE LIETIH pac-
CY>KJICHUU.
'Y cTaHaBIMBAOT IPUYUHHO-
CIICZICTBEHHBIE CBS3H
PeryastuBnbie: CamocTos-
TebHO (POPMYIHPYIOT MO3HABA-
TETBHYIO 11eNTb
U CTPOSIT JEHCTBUS B CO-
OTBETCTBUU C HEH
KommynukarusHble: c-
NOJIB3YIOT aICKBAaTHbIE
SI3BIKOBBIE CPEJICTBA AJISI
OTOOPaXKEHHS CBOUX
YyBCTB, MbICIIEH
1 TIOOY XK IeHU I
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TTocTossHHBIE MarHUTEL. Mar-
HUTHOE I10JIE 3eMIIH

JJIEKTPOMArHUThl U UX NPH-
MEHEHUE

PpoHTaNbHBIN ONpoc

PpOoHTaNbHbBIN onNpoc

3HaTh:
YCTpO¥-
CTBO U
MIpUMEeHe-
HHE DJIEK-
TpOMarHu-
TOB
YMmeTh:
HAa3bI- BATh
CIIOCOOBI
YCHIICHUS
MAardHmuTHO-
ro aeu-
CTBUS Ka-
TYILKH C
TOKOM,
MIPUBO-
JTUTH TIPU-
MEpBI UC-
[10JIL30Ba-
HUS DIIEK-
TpOMarHu-
TOB B

ITo3naBaTteabHbIe: Bol-
TIOJTHSIIOT

oTIepaIiiv Co 3HaKaMH 1
CHUMBOJIAMH.

YMerT 3aMeHSTh TEPMUHBI
ompeiesieHUsIMU. Beiaensiror
O00BEKTHI

U TIPOLIECCHI C TOYKHU 3pe-
HUS LIEJIOT0 U YacTeu
PeryastuBubie: Camo-
CTOATEIHHO

(hopMyIUPYIOT TIO3HABA-
TEBHYIO IENTb

U CTPOAT JEHUCTBUSA B CO-
OTBETCTBUU C HEU
KommynnkaTuBHbIe: Yc-
TaHABJIHMBAIOT pabodne oT-
HouIeHus, yuates 3ddek-
TUBHO COTPYJHHYATH U CIIO-
coOCTBOBAThH MPOAYKTUBHOM
KOOTIepaIuu
ITo3HaBaTejbHBbIC: BbI-
MIOJTHSIOT OTIEPAIIHU CO 3Ha-
KaM{ U CHMBOJIAMH.

YMEIT 3aMEHSATh TEPMUHBI
onpeaeneHusMU. Beiaenstor
0OBEKTHI ¥ TIPOIIECCHI C TOYKU
3pEHUs LEeJI0ro U

yacTei

PeryasituBubie: Camo-
CTOATENBHO

(hopMyJIUPYIOT TI03HABA-
TEIBHYIO IENTb

U CTPOSIT AEUCTBHUSA B CO-
OTBETCTBUU C HEH
KommyHukaTuBHbIe: Yc-
TaHABJIMBAIOT pabouue OT-
HOIIICHUS,

yaarcs 3QPEeKTUBHO CO-
TPYAHUYATH U CIIOCOOCTBO-
BaTh MPOAYKTUBHOM KOOTIE-
paruu

Ilo3naBaTeibHbIe: AHA- JTH-

Dopmupo-
BaHHUE IEH-
HOCTHBIX
OTHOIIEHUM
K pe3ynbTa-
Tam
00yueHus
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Nuctpykrax mo Th. JIP Ne 9
«COopKa 3JeKTpOMarHuTa u
UCTIBITAHUE €r0 NeHCTBUI.

JleficTBE MAarHUTHOT'O ITOJIS
Ha MPOBOJHUK C TOKOM. MH-
ctpyktax mo Th. JIP Ne 10
«COOpKa IEKTPUIECKOTO
JIBUTAaTCJIA IIOCTOSIHHOT'O TO-
Kay

JlaGopaTtopHas pabota

JlaGoparopHas pabota

briTy 1 TEX-
HUKE

3UPYIOT

00BEKT, BBIACTSS CYIE CTBEH-
HbIE ¥ HECYIIECTBEHHBIE IIPH-
3HAKH.

BeIpaxkaroT cMbICa cUTYya-
UM Pa3TUIHBIMU CPEICTBAMU
(pucyHKU, CUMBOJIBI, CXEMBI,
3HAKN)

PeryasituBHbie: Omnpere-
JISIFOT MIOCJIE0BATENIbHOCTD
MPOMEXKYTOUHBIX LIEeH ¢
y4€TOM KOHEYHOTO pe- 3yJb-
TaTa

KommyHnukaTuBHble: Pa-
0oTaroT B rpyImie. Ydarcs ap-
T'YMEHTHUPOBATh

CBOIO TOUKY 3pPEHUSI, CIIO-
PUTH U OTCTAUBATH CBOIO I10-
3UIIUIO

HEBPAXJICOHBIM /1715 OTIIIO-
HEHTOB 00pa3oM, CiIylaTh U
CJIBIIIIATh.
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3auger mo teme «Mar-
HUTHBIE SIBJICHUS»

Pemenne 3amau

3HaTh: OCHOBHBIE [TOHATHS U
(bopmyIbl

YMeTh: IPUMEHSTH 3HAHUSA K perle-

HHIO 3a1a4

ITo3naBaTteabHbIe. Bol-
ouparot HauboIee 3P dek-
THUBHBIE CITOCOOBI

pemenus 3agaq. Oco3HaH- HO
U MIPOU3BOJILHO CTPOSIT pede-
BbIC BBICKA3bIBAHUSI B IIHCh-
MEHHOU (hopme
PeryasituBablie: Oco3HAOT
Ka4eCTBO U YPOBEHb yCBO-
CHHU.

OLEHUBAIOT JOCTUTHYTHIN pe-
3yJIbTaT
KommynukaTusHnble: [Ipu-
JEePKUBAIOTCS] MOPAJIBHO-
ITHYCCKUX U IICUXOJIOIU-
YECKUX MPUHIIAIIOB 00IIIe-
HUS U
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UcTouHMKK cBeTa. Pacnpo-
CTpaHeHuWe ceeTa.

OTpakeHue cBeTa. 3aKOHbBI
OTpa)KCHUS CBETa

®poHTaNBHBIN OIIPOC

Pemenne 3amau

3HATh: CMBICII IOHATHSA CBET, ONTH-
YEeCKHE SIBJICHUS, T€OMETPUIECKas Oll-
THKA, 3aKOHA MIPSIMOJINHEH TO pactpo-
CTpaHeHus

CBETAa, CMBICII3aKOHA OTPAXKECHUS
cBeTa

YmMmers: HaOMIONATh NPSAMOJIH- HEl-
HOE PacHpoCTpaHEeHHE CBEeTa 00bsiC-
HATH 00pa30BaHKE TEHU U MOJIYTEHHU,
MPOBOJUTH MCCIEIOBATEIBCKIH KC-
MEPUMEHT TI0 TTOJyYSHHIO TCHU U
MOy TeHHU, HAOII0AATh OTPaKEHUE
cBeTa

3HaTh: CMBICI IOHSTHUS CBET, ONTHU-
YeCKHE SIBJICHHSI, TEOMETPUYIECKasl Ol-
THKA, 3aKOHA MIPSIMOJIMHEHHOTO pac-
MPOCTPaHEHUS

CBETa, CMBICIT 3aKOHa OTPaKEHUS
cBeTa

ITo3HaBaTeabHbIe: Boipa-
YaIOT CMBICI CUTyalluH pas-
JTUIHBIMHI

cpencTBamMu (PUCYHKH, CHM-
BOJTHI,

CXEMBI, 3HAKH)
PeryasituBnbie: CamocTo-
SITENBHO (POPMYIHMPYIOT MO3HA-
BaTh LIENb U

CTPOSIT JEHUCTBUS B COOT-
BETCTBHUU C HE
Kommynukarusubie: O6-
LIAKOTCS U B3aUMOJICUCTBYIOT

C TTapTHEepaMH 110

COBMECTHOM I€ATEIbHOCTH WU
o0Meny uH(popMmanuei

56

57

N3o0paxenne B I0CKOM
3epKaiie

[Ipenomnenue crera. JIun-
3BI.

dpoHTaNbHbIM ONpocC

PpoHTaNbHBIN ONpoc

3HaTB: CMBICIT 3aKOHA TPeToMIIe-
HUS CBETA

YMeTh: HaAOIIOATh MPETOMIICHUE
cBeTa, paboTaTh C TEKCTOM Y4eOHU-
Ka, TPOBOJIUTH UC- CJIEIOBATEIbCKUI
SKCIIEPUMEHT 10 MPEJIOMIICHHUIO CBE-
Ta

MIpH MIEPEXo/Ie JIyda U3 BO3/ayXa B
BOJ1Y, JIEJIaTh BHIBOIbI, PA3JIi- YaTh
JIMH3BI 110 BHEITHEMY BHUJY, OIIpe/ie-
JISITh, KaKasi U3 IBYX JIMH3 C Pa3HbI-
MU (POKYCHBIM PacCTOSTHHEM

ITo3HaBaTesbHbIC: Bhine-
JSIIOT U

(hopMyIHPYIOT MpoOIIEMYy.
Ctposrt oruyeckue nemy pac-
CYKICHHH.

VYcTaHaBiInBarOT MPUYUH-
HOCJIE/ICTBEHHBIE CBSI3U
PeryasituBablie: CamocTo-
SITENBHO (YOPMYIIHPYIOT T10-
3HABATEIBHYIO IENTb

U CTPOSAT AEHCTBUS B COOT-
BETCTBUU C HEH
KommynnkaTuBHsble: lc-
HOJIb3YIOT aJICKBAaTHBIE SI3bI-
KOBBIE CpE/ICTBa I 0TOOpa-
JKEHUS CBOMX YYBCTB, MBICIIEH

ITonnmanue
cMmbIcna Qu-
3UYECKHUX
3aKOHOB,
pac- Kpsbi-
BaIOIINX
CBSI3b U3Y-
YEHHBIX SB-
JICHUH,




58

[ocTpoenne n300paskeHHHH,
MOJYYEHHBIX C TIOMOMIBIO
JIMH3

PpoHTaNbHBIN ONpoC

Pemrenue 3agau

1 OOYXIeHUH
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60

61

62

Pemenue 3amad Ha mocTpoe-
HUEe N300paKEeHUH, MOTyYeH-
HBIX TIPY TIOMOIIIX JIMH3

DopMyna TOHKOH JTMH3BI

MuctpykTax mo Th. JIPNe 11
«Ilomydenune n3o00pakeHU
[IPY TOMOIIY JIMH3BD»

['ma3. OnTuyeckue TpuOOpsI

PpoHTaNbHBIN ONpoc

Pemrenue 3agau

Pemenue 3agau
CamMocTosTenbHas pabo-
Ta

JlaGoparopHnas pabora

TTpe3enTanuu

3HaTh: MpaBUIIa IOCTPOEHHS B. CO-
Ouparoleil U pacceuBaroIIei TUH3E
YMeTh: CTPOUTH H300paKEeHNUS, 1a-
BaeMoe JIMH30# (paccenBaromeii u
coOuparolnei), pa3iuyaTh MHUMOE U
NIEHCTBUTEITLHOE N300paKeHUE

Ilo3naBaTeJibHbIE: BpIOU-
paroT, CONOCTaBISAIOT 1 000C-
HOBBIBAIOT

CITOCOOBI  PEIICHUS 3aJadH.
Bripaxkator  cTpykTypy 3a-
Jaqu

Pa3HBIMU CPEICTBAMU
PerynasTusHsie: [Ipunu-
MaroT

[I03HABATEJIbHYIO LEb,
COXPAaHSIOT €

IIPH BBITIOJTHCHUN Y4EOHBIX
JeHCTBUI
KommynukaTrusHnble: [Ipu-
JEP>KUBAIOTCS MOPAJIh-

Ho sTrueckux v ncuxosoru-
YECKUX MPUHIIATIOB OOIIEHHS
U COTPYIHUYECTBA

Ilo3naBaresibHBIC. Brine-
JSFOT ¥ POPMYITHPYIOT TIO-
3HaBaTeIbHYIO 1eNb. CTposT
JIOTUYECKHE 1IN PacCyKie-
HUH.

Peryastusnbie. CtaBst
yueOHYI0 3a]]auy Ha OCHOBE
COOTHECEHHUS TOTO, YTO yXKE
YCBOEHO, U TOTO, UTO €I
HEU3BECTHO.
KoMMmyHnkaTHBHBIE. Y MEIOT
WJIN Pa3BUBAIOT CIIOCOOHOCTH €
MIOMOII[HIO BOIPOCOB, & TaK XKe
NPOBEJICHHUS YKCTIEPUMEHTAIb-
HBIX 3aJIaHUH JOOBIBATh HE-
JIOCTAIOIIY10 nH(pOpMa-

0. OOMEHHBAIOTCS 3HAHUSA-
MU MEXKIY YWICHAMH TPYIIIIBI
JUTs TpUHSTUS ) ()EKTUBHBIX
COBMECTHBIX PEIIEHUN.

PazButue
camMocTosi-
TEJIBHOCTH
B IIPHOO-
pereHuun
HOBBIX 3Ha-
HUM U MpakK-
TUYECKUX
[YMEHUI







63 KP Ne5 «CBeTOBEIC SIBJIC- 3HATb: OCHOBHEIE ITo3naBaTenbHbIe: BriOu- dopmupo-
HUSDY BOIIPOCHI IO U3yYEHHOU TEME patot Haubosee 3hHEeKTUBHBIE | BaHue
Pemenue 3agau YMmerh: IIPUMCHSATD IMOJIYYCHHBIC CI1ocoObI IIEHHOCT-
3HAHUS MPU PELISHUHU 3a7a4 pemenus 3anad. Oco3HaH- HEIX OT-
HO ¥ IPOU3BOJIBHO CTPOSIT S ———
peueBbie pesybTa-
BBICKA3bIBAaHMS B IINCHMEH-
HoWi (hopme PeryisiTuBHBIE: Tam 00y-
OLIeHMBAIOT TOCTUTHYTHIN pe- ICHUA
3ynbTaT.OCO3HAIOT
Ka4yeCTBO U YPOBEHb YCBO-
CHUS
KoMmyHukaTuBHBIE:
OnuceIBarOT coaepKaHue
COBEpIIAEMBbIX JI€CTBUM
64 TemnnoBkie ABICHHUS. [TepeurciieHsl B MPEIbITYIIAX Ilepeuncnensl B npensiynmx [lepeducieHbt
Pemenue 3anau Pemenue 3amau pasznenax. paszaenax. B IpeAbIAYILINX
paznenax.
65 DJIEKTPUYECKUE SBICHUS.
Perenue 3agay
66 DJIEKTPOMAarHUTHBIE U CBE-
TOBEIC sIBJICHHS. Pemenue
3ajad4.
67 Hrorosast KOHTpoONIbHAS pa-

68

0oTta 3a Kypc Gpu3uku 8
KJacca.

Uroroselit ypok







