MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

nomean onesae o, [YIHHHCTEPCTBO 00pa3oBanus TyJbCcKoil 001acTH
DN: C=RU,

OrHe® =,
Boeoropocran Cll Aavmunuctpanusa MO ropoa E¢ppemon

Ne18™", CN=Ornesa E. [1.,

Ba Ezsch00|18.efremov@tu|a

region.org

(o] : A " 11}

E n Ocosanie: A aenaioce MKOY "Boennoropoackas CII Nel8
MecTonosnoxeHue: Mecto

noAnMcaHus

[ata: 2023-09-13 14:33:49
. Foxit Reader Bepcus:

9.7.2

PACCMOTPEHO COI'NTACOBAHO YTBEPX/IEHO
Ha 3aceaanuu 11IMO IEeJarOrH4eCKuM COBETOM Hupexrop MKOY
npoTokon Nel npotokon Nel2 «Boennoropockas CIII

oT «29» aBrycra 2023 . oT «29» aBrycra 2023 . Nel8»
/E.JI. OrneBa/

[TIpoTtokon Ne ot

«29» aBrycta 2023 T.

PABOYASA ITPOI'PAMMA
yueOHOro kypca «®usuka»
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yuurens: [Hlatanosa C.H.

Edpemos, 2023 r.



Pabouas mporpamma ormpenenseT CoAep)KaHHe M CTPYKTYpY Y4eOHOro marepuana,
MOCIIEIOBATEIbHOCTh €T0 H3YYeHHs, IyTH (OPMHUPOBAHUS CHCTEMBbl 3HAHUHM, YMEHUH U
Croco0OB JIEATENILHOCTH, PA3BUTHUS, BOCIUTAHMSA W colManu3auuu ydammuxcs. [Iporpamma
BKJIIOYAeT aHHOTAIMIO, B KOTOPOI MponucaHbl: TpeOOBAaHUS K IMYHOCTHBIM U METAIPEAMETHBIM
pesyibTataM OO0y4eHHus; COIep)KaHue Kypca € IEepedyHeM pasJesioB, TeM M TpeOOBaHUU K
NPEeIMETHBIM pe3yibTaTaM OOy4eHHUs; TEMaTH4YeCKOe IUIAaHHPOBAHWE, a TaKke (HOPMEI
OpraHu3anuy y4eOHBIX 3aHATUN C ONPEJCIICHUEM OCHOBHBIX BHUJOB Y4€OHOHN A€ATEIbHOCTU
IIKOJIbHUKOB.

Pabouyast mporpamma cocraBiieHa Ha ypOBEeHb 00pa3oBaHus 1o npeaMeTy. CpokH peaan3anin
POrPaMMBbI:
kypc T knacca: 2021-2022 y4eGHbIN TO
kypc 8 knacca: 2022-2023 yueOHBbI TO]
kypc 9 knacca: 2023-2024 yueOHbIi O

AHHOTauA

Pabouas npocpamMma CoCmaeiena Ha OCHO8e:

1. ®enepanvHoro 3akoHa «O06 obpazoBanum» Ne 273 ot 29.12.2012r

2. ®enepalibHOTO KOMIIOHEHTA TOCYJIapCTBEHHOTO 00pa30BaTENBLHOTO CTaHIapTa HadalbHOTO
o0miero, OCHOBHOTO o0Omero u cpeanero (mosHOro) obmiero oOpasoBanus (IIpukas
Muno0OpasoBanust Poccun ot 05.03.2004r Ne 1089)

3. ®enepanibHOrO0 0a3MCHOTO Y4eOHOTO TUTAHA W TNPUMEPHBIX YUYEOHBIX TIJIAHOB IS
001eo0pa3oBaTeNbHBIX yupexacHu Poccuiickoit denepannn, pean3yomuX MpOrpaMMbl
obmero oopazoanus 2005 r.

4. .TlpumepHo# mporpamMmsl 1jist 0011e00pa3oBaTeNbHBIX yupexkaeHnii. dusnka. ActpoHomus. 7
— 11 kmacesnt /coct. B. A. Koposus, B.A. Opios, M., OO0 «JIpoda», 2010/,

5. ABTOopckoil mporpammbl «®Pusmka. 7 — 9 kmacce», /aBropel: A. B. Ilépemmkun, H.B.
®unonosuy, E.M. I'yrauk, M., OO0 «/Ipoda», 2015/,

B ocnose nocmpoenus npocpammuel nedxcam npuxyunsl: €JUHCTBA, IPEEMCTBEHHOCTH,
BAapUATUBHOCTH, BBIJEICHUS MOHATUWHOIO fA1pa, AEATENBHOIO0 IOJX0Ja, HNPOECKTHPOBAHUS U
cucreMHocTH. Paboyast mporpamMma COOTBETCTBYET 00pa30BaTEIIbBHOMY MUHUMYMY COJEp KaHUS
OCHOBHBIX 00pa30BaTeNbHBIX IPOTPaMM U TPeOOBAaHUSAM K YPOBHIO HOJArOTOBKM O0Yy4aroLIUXCs,
1103BOJIsET paboTaTh 0e3 Heperpy3ok B Kjacce ¢ AeTbMHU Pa3HOrO YpOBHs 0OydeHHs M MHTepeca
K (usuke. OHa Mo3BOJIAET CHPOPMHUPOBATH y OOYYAIOUIMXCS OCHOBHOW UIKOJIBI JIOCTATOYHO
HIMPOKOE MpeACTaBIeHUE 0 GU3NIECKON KapTHHE MUpA.

HIkoybHBINA Kypc (U3UKH — CHCTEMOOOpa3yIOLIUil JUIsl €CTECTBEHHO-HAYYHbIX YUYEOHBIX
IIPEIMETOB, NOCKOJIbKY (M3MYECKHE 3aKOHBI JIeKaT B OCHOBE COJAEP)KaHUS KypCOB XHMMH,
6uonoruu, reorpaduu 1 aCTPOHOMHUH.

C yuérom «O06s3aTeIbHOI0 MUHUMYMa COJIEpXKaHHUs 00pa30BaTeNIbHBIX MPOTrpaMM» B
pabouyro mporpammy 1o (pu3MKe BKIIOYEHBI cienyrolue e€ pazensl: «Du3uka u puzuueckue
Memoovl usyuenus npupoov», «Mexanuueckue agnenusn», «Tennoevie ae1eHUA),
«Inekmpomaznummnule a61enuny, «Keanmoevie agnenusny.



B 7 u 8 kjaccax mpOUCXOIUT 3HAKOMCTBO C (PM3MUYECKUMH SBICHUSIMHU, METOJIAMH
HAy4YHOTO NO3HAHUS, (JOPMHUPOBAHUE OCHOBHBIX (PM3UUECKUX MOHATHH, NpHoOpeTeHHe yMEHUI
U3MEpPATH (PU3NYECKUE BETMUUHBL, IPOBOAUTH JIA00OPATOPHBIN SKCIIEPUMEHT IO 33JaHHOH cXeMe.

B 9 kmacce HaunmHaeTcs M3y4eHHE OCHOBHBIX (DM3MYECKHUX 3aKOHOB, JaOOpaTOpHBIE
paboTBl CTaHOBSTCS OoJiee CIOXKHBIMHU, IIKOJBHUKM y4arcs IUIAHUPOBATh AKCIIEPHUMEHT
CaMOCTOSTEIIBHO.

OObpazoBarenbHasi mporpaMMa no (U3MKe He npenycMarpuBaeT 4€Tkoil nuddepeHnnanuu
y4e0HOTO MaTepuana pa3ienoB mo Kypcam oOydeHus. C y4éToM BO3PACTHBIX OCOOCHHOCTEH B
paboueii mporpaMMe OH MPEACTABIICH B CIEAYIOINX TEMAaX:

6 1 Knacce:

Baeaenue

[TepBoHauanbHBIE CBEICHUS O CTPOSHUH BEIIECTBA
BzaumopeiictBue Ten

JlaBiieHne TBEPBIX TEII, KUJIKOCTEW U ra3oB
Pa6ota u MoniHOCT. DHEprusl.

6 _8 Knacce:

agrwdE

TemnnoBrle SBIECHUS
DIIEKTPUYECKUE SIBIICHUS
DIIEeKTPOMAarHUTHBIC SIBICHHS
CBETOBEIC SIBJICHUS.

el N

¢ 9 knacce:

3aKOHEI B3aUMOICUCTBUS U IBUKECHUS TEI

MexaHnuveckue KojaeOaHus U BOJHBI. 3BYK.

DNIEeKTPOMarHuTHOE TOJIE.

CtpoeHnune aTomMa 1 aTOMHOTO sijipa. Mcnosib3oBaHuE YHEPTUU aTOMHBIX SIIEP.
Crtpoenue u 3BosronHs BeenneHHOoM.

ogrwnE

Jlna peanuzayuu padoueii npozpammsl Ucnov3yemca cieoyujue komnonenmot YMK
A.B. Ilépvuukuna:

1. ®wuzuka. 7 xnacc: yuebnuk /A.B. II€ppimikun. — 3-e uzn., gon. — M.: OO0 «lpoday,

2017,

dusuka. 8 knacc: yueouuk / A.B. TTéppimkun. — M.: OO0 «/Ipodar, 2017;

®uzuka. 9 knacc: yueOnuk /A.B. [Iéppimkun, E.M. I'ytHuk, - M., OO0 «Ipoday, 2016.

4. CoopHuk 3amau no ¢usuke 7-9. A.B. Il€ppimkun, nznarenscrso «Jk3amen», M., OO0
«poda», 2017.

w N

s 3akperuieHus 0a30BbIX 3HaHHW Ha YpOKE€ M JOMa, COCTABIEHUS TECTOBBIX H
KOHTPOJIBHBIX 3aJlaHUN JTOTIONHUTENBHO HCIHOJB3YIOTCS credyrwue OudaKmuyecKue
nocoous:

1. Co6opHuuk 3amay no ¢usuke 7-9. B.U. Jlykamuk., M., [Ipocemenue, 2010;
2. ®wuszuka. CamocTosATENIbHBIE M KOHTPOJIbHBIE padoTsl 7. JI.A. Kupuk, M., Unekca, 2010;
3. ®wusuka. CamocTosTeNIbHBIE M KOHTPOJIbHBIE padoThl 8. JI.A. Kupuk, M., Unekca, 2010;



4. ®wuzuka. CamocTosTEIBHBIC U KOHTpONBHBIC pa0oTh 9. JI.A. Kupuk, M., Unekca, 2010;

|. O0mas xapakTepuCTHKA y4eOHOI0 mpeaAMeTa.

Odusnka Kak Hayka O HamOoJiee OOIIMX 3aKOHAaX NPHUPOJbI, BBICTYNAss B KaueCTBE
y4eOHOTO TpeIMeTa, BHOCUT CYIIIECTBCHHBIN BKIIA]] B CUCTEMY 3HAHHI 00 OKPYKAIOIIEM MHUPE.
OHa packpblBaeT pojb HAayKd B OSKOHOMHUYECKOM M KYJIbTYPHOM pa3BUTHUU OOIIECTBA,
CocoOCTBYET (POPMHUPOBAHUIO COBPEMEHHOTO HAyYHOTO MUPOBO33peHus. s pemeHns 3a1aq
(hopMHPOBaHKSI OCHOB HAYYHOTO MUPOBO33PEHUS, Pa3BUTHS MHTEIUICKTYAIBHBIX CITIOCOOHOCTEH
YW TIO3HABATENbHBIX HMHTEPECOB IIKOJIHHUKOB B TMpoIlecce H3y4dyeHUs (U3UKA OCHOBHOE
BHUMAaHUE CIIEYeT yJEsATh HE Mepeaaye CyMMbl TOTOBBIX 3HAHUM, a 3HAKOMCTBY C METOJAaMHU
HAay4yHOTO IIO3HAHUS OKPYKAIOIIEro MHpa, IIOCTaHOBKE MpoOieM, TpeOyrmux OT
00yJaroIIMXCsi CaMOCTOSITENILHOM JIEATEILHOCTH MO HX pazpemieHuto. [loguepkHem, UToO
03HAKOMJICHHE YYEHHUKOB C METOJIaMH HAYYHOTO TMO3HAHUS MPEAINOoJaraeTcs MmpoBOJAUTH MPHU
M3Y4YEHHUU BCEX pa3/eioB Kypca (U3MKH, a HE TOJIBKO MPU U3YYEHUU CIEIUAIBHOTO pas3zena
«Dusuka 1 pU3NIECKUe METO Bl U3YICHUS TTPUPOIIBD.

I'ymanuTapHoe 3HaueHue (PU3MKU KaK COCTAaBHOM YacTH 00IIEro 00pa3oBaHUU COCTOUT
B TOM, YTO OHa BOOPYKA€T IIKOJbHHUKA HAYYHBIM METOJOM TMO3HAHUSA, TO3BOJISIOIIUM
MOJTy4aTh OOBEKTHUBHBIE 3HAHMS 00 OKPYXKAIOIIEM MHpE.

3HaHue (U3NYECKUX 3aKOHOB HEOOXOJUMO Uil M3YYCHHS XHUMUH, OHOJIOTHH,
¢dbusmveckoit reorpaduu, rexnonoruu, ObXK.

Kypc ¢usuku B mporpamMme OCHOBHOTO 0OIIero 0oOpa3oBaHHUSI CTPYKTYPHPYETCS Ha
OCHOBE PAcCCMOTPEHHUS DPa3IMUYHBIX (OpPM ABMKEHHS MaTEepUHM B MOPSJKE UX YCIOKHEHHS:
MEXaHUYECKUE SBJICHUS, TEIJIOBbIE SIBICHUS, JJICKTPOMArHUTHbIC SIBJICHUS, KBAHTOBBIC
sBieHusl. @U3MKa B OCHOBHOM IIKOJIE M3y4aeTcsl Ha YPOBHE PaCCMOTPEHUS SBJICHUI IPUPOIBI,
3HAKOMCTBA C OCHOBHBIMHM 3aKOHaMU (PU3UKHM M MPUMEHEHUEM STHUX 3aKOHOB B TEXHHUKE U
MTOBCEHEBHOM KU3HHU.

2. lleau ¥ niIaHUpyeMble pe3y/IbTaThbl U3y4YeHUs] (PU3UKH.

Henu ob0yuenusi B Kypce ¢pu3uku B 7-9 kiaccax, copmMyInpoBaHbl Kak IJUHUU
pa3BUTHUS JIMYHOCTU YUYEHUKA CPEACTBAMHM IMpeaMeTa: yMeTh IMPOBOJAUTH HAOMIOACHUS
MPUPOJHBIX SIBICHHUH, OMHCHIBAaTH M 0000IIaTh pe3yabTaThl HAOIIOJCHHM, HCIOJb30BaTh
MPOCThIE W3MEPUTENbHbIE MPUOOPHI AN H3ydeHUs (U3NYECKUX SBICHUHN; NPEICTaBIAThH
pe3ynbTaThl HAOMIOACHUN UITH U3MEPEHHI C IOMOIIBIO Ta0IHIl, rpaUKOB U BBISIBIISITH HA 3TOM
OCHOBE JMIHMPUYECKHE 3aBUCUMOCTH; NPHUMEHSATH IMOJIydCHHbIE 3HAHUA i1 OOBSCHEHUS
pa3HoOOpa3HBIX MTPHUPOJHBIX SBJICHUH W TMPOLIECCOB, MNPUHIUIIOB ACHCTBUS BaKHEUIINX
TEXHUYECKUX YCTPOUCTB, AJIs peuieHus] PU3NIECKUX 3a/a4;

B pesynbraTe OCBOEHHS NMPEAMETHOrO COAEP)KaHUS MpeasaraeMoro Kypca (U3MKH y
ydaluxcs — Mpeanosnaraercss (POPMHPOBAHHE YHHBEPCAJIbHBIX Y4YeOHBIX JelCTBHH
(Mo3HaBaTENbHBIX,  PErYIATUBHBIX,  KOMMYHUKAaTHBHBIX)  IO3BOJIAIOUIMX  JIOCTUTaTh
NpeAMEeTHBIX, MeTanpeAMeTHbIX M JIHYHOCTHBIX PE3Yy/IbTATOB.

Ilpeomemmnoie pezynomamol:



Yuawuiica nayuumes:

- coOmogarh mpaBuiia OE30MACHOCTH M OXpaHbl Tpyna Hpu pabore ¢ y4yeOHBIM U
1a00paTOpPHBIM 000PYI0BAHUEM;

- MMOHUMATh CMBICT OCHOBHBIX (PM3MYECKHX TEPMHHOB: (PH3MUECKOE TeNo, (PU3NIECKOE
sBIICHHE, (PU3NUECKasi BEIMUNHA, SAUHUIIBI H3MEPEHHS,

- pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOYKHO PpELIUTh MPU TOMOIIU (PUINYECKUX
METO/I0B;

aHAJIM3UPOBATh OTJIEJIbHBIE ATAIlbl MPOBEACHUSI UCCIENOBAHUN W HHTEPIPETUPOBATDH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

- CTaBUTb OIBITHI IO UCCIIETOBAHUIO (PU3NUECKUX SBICHUMN WM (PU3HUECKUX CBOMCTB TEN
0e3 HUCHOJIb30BAaHMS NPSAMBIX M3MEPEHUN; Mpu 3TOM (GOpPMYIHpPOBaTh Mpobdiaemy/3anady
y4e0HOT0 3KCIIEpUMEHTA;

coOupaTb YCTaHOBKY W3 NPEUIOKEHHOIO 000pYyJOBaHMs; MPOBOAUTH OIBIT U
(hopmMyIUpOBaTh BBHIBOJIHI,

- MOHUMAaTh POJIb SKCIIEPUMEHTAa B IMOJIYYEHWU HaydyHOU HHGOpMaIMH; - MPOBOAUTH
MpsiMble U3MEpPEHUs (PU3NYECKHX BEIMUYMH: BpPEMsl, paccTOsSiHHE, Macca Teja, 00beM, CHia,
TEeMIepaTrypa, aTMOC(pepHOe JaBliEeHHE, BIAXKHOCTb BO3JyXa, HaNpsHKEHUE, CHila TOKa,
paauanvoHHBIA (QOH (C MCHOJIB30BAHUEM JIO3UMETpPA); MPHU 3TOM BHIOMpATh ONTHMAJIbHBIN
Croco0 M3MEpPEeHus U UCIIONIb30BaTh MPOCTEHIINE METO bl OLIEHKH MOTPENIHOCTEN H3MEPEHUI;

- NPOBOAUTH HCCIEIOBAaHHE 3aBUCUMOCTEH (PU3MUECKMX BEIMYMH C HCIOJb30BAaHUEM
NpSIMBIX H3MEPEHMH: MpPU ITOM KOHCTPYMpPOBAaTh YCTaHOBKY, (DMKCHUPOBATh pPE3YJIbTaThl
MIOJIy4EHHOH 3aBUCUMOCTH (PM3NYECKUX BEIMUYUH B BUE TaOIUL U rpadUKoB, JeIaTh BbIBOIbI
IO pe3yJIbTaTaM MCCIICJOBaHMS;

- IPOBOJIUTh KOCBEHHBIE U3MEPEHHsI (PU3MUECKUX BEIMYMH: IIPU BBIIIOJHEHUN U3MEPEHHH
coOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYsl NMPEII0KEHHOM MHCTPYKLUH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U aHAIU3UPOBATH MOJIyYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHOW TOYHOCTH
U3MEPEHMUI;

- AHAIU3HUPOBATh CUTYALlUH INPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa, Y3HaBaTb B HUX
IPOSBICHUE U3YYEHHBIX (U3NYECKUX SBJICHUH WJIM 3aKOHOMEPHOCTEH U INPUMEHATH
UMEIOIINECS 3HaHUA Ul UX OObSICHEHUS;

- MOHUMATh NPUHLMIBI JEWCTBUS MalUH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
ycla0BHS UX O€30IIaCHOTO MHCIOJb30BaHUS B IOBCEAHEBHOW >KM3HM; - HCIOJb30BATH IMPHU
BBIMOJIHEHUM YYEOHBIX 3aJlad HAy4YHO MOIYJSPHYIO JIUTepaTypy O (PU3MUECKUX SIBICHMSX,
CIIpaBOYHBIE MaTepHUaisbl, pecypcsl IHTEpHETA.

Jluunocmmuote pe3yiomamasl’

- Poccuiickass TpakmaHCcKas HAGHTUYHOCTh (MAaTpUOTU3M, YBaxeHHe K OTedecTBy, K
MPOLLIOMY U HaCTOSILEMY MHOTOHAIIMOHAIBHOTO HapoJa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Poaunoi,

- uneHTudUKanus ceds B KayecTBe TpaxkaaHuHa Poccum, CyOBeKTHBHAs 3HAYUMOCTH
HCIOJIb30BAHUSL PYCCKOIO $3bIKA U SI3bIKOB HapoaoB Poccun, 0OcCOo3HaHME U OLIYILIEHUE
JTUYHOCTHOU COTIPUYACTHOCTH CyAbOE POCCHICKOTO HApoaa).

- T'oToBHOCTh W CHOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOpPa30BaHHUIO Ha
OCHOBE MOTHBAIIMM K OOYYEHHUIO U MO3HAHHUIO; CIIOCOOHOCTh K OCO3HAHHOMY BBIOOpY U



MOCTPOCHHIO JaJbHEUIIeH MHINBHIyaTbHON TPAeKTOPUHN 00pa3oBaHMs Ha 0a3e OpUEHTUPOBKH
B Mupe npodeccuidi U TPOPECCHOHATBHBIX MPEANOYTCHUH, C YYETOM YCTOHYHMBBIX
II03HABATEJIbHBIX HHTEPECOB.

- Pa3Buroe mMopasbHOE CO3HAaHWE M KOMIIETEHTHOCTh B PEIICHWH MOPAIbHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (HOpMHUpPOBAHHE HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
MIOBE/ICHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHBIM IOCTYIIKAM.

- CdopMupoBaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YICHUIO; YBAKUTEIHHOTO OTHOIICHHS K
TPYAY, HAJIMUYKE ONBITA YYACTHs B COLMAIBHO 3HAYMMOM TpyJe. Oco3HaHUe 3HAUEHUSI CEMbU B
KU3HU 4YeJIOBEKa U OOIIEecTBa, NPUHATHE IEHHOCTH CEMEMHOM >KM3HH, YBA)XKUTEIBHOE U
3a00TJINBOE OTHOILIEHUE K WJIEHAM CBOEH CEMBbHU.

- CpopMUPOBAHHOCTH ILIEIOCTHOTO MHMPOBO33PEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKu M OOLIECTBEHHOM MpPAaKTHKH, YYUTHIBAIOIIETO COLUAIbHOE,
KYJIbTYPHOE, SI3bIKOBOE, JyXOBHOE MHOI000pa3ue COBPEMEHHOTO MHpa.

- Oco3HaHHOE, YBAXKUTEIbHOE U J10OpO’KEIaTeIbHOE OTHOIICHHE K JPYroMy 4YeJIOBEKY, €ro
MHEHHUIO, MHPOBO33PEHHIO, KYJIbTYpE, SI3bIKY, BEpe, TpakJaHCKOW mnmo3unuu. OCBOEHHOCTh
COLIMANIbHBIX HOPM, NpaBUJI TOBENCHHs, pojied M (OopM COLMAIbHOM KU3HU B TpyIIax U
CO00IIeCTBAX.

- CdopmMupoBaHHOCTH IIEHHOCTH 3I0POBOTO M 0€301MacHOTO 00pa3a >KM3HU; UHTEPHUOPHU3ALIHS
MpaBWJI WHAUBUAYAJBHOTO M KOJUIEKTUBHOTO O€30MacHOrO TMOBEACHHUS B YpE3BBIYANHBIX
CUTYaIUAX, YTPOXKAIOIINX KU3HU U 3I0POBBIO JIIOJIEH, TPaBIJI MOBEACHUS Ha TPAHCIOPTE U Ha
Joporax.

- Pa3BUTOCTH 3CTETUYECKOTrO CO3HAHMS YE€PE3 OCBOCHUE XYyI0KECTBEHHOTO HACIEANS HApOIOB
Poccun n Mupa, TBOpUECKON IEATEIBHOCTH 3CTETUYECKOTO XapakTepa;

- CdhopMUpOBaHHOCTh OCHOB JKOJOTHYECKOW KYJIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJOTHYECKOIO MBIIIJICHUS, HAJIWYUE ONbITa SKOJOTHYECKH OPHUEHTHUPOBAHHOMN
pedIIeKCUBHOOLIEHOUHOM U MPAKTUYECKON AESITETbHOCTU B )KU3HEHHBIX CUTYalLIUsX.

Memanpeomemmnswle pe3yibmamaol:

-Vmems:

- CaMOCTOSITENIbHO OIpPENeNsATh 1eu o0ydeHus, CTaBUTh U (GOPMYIUPOBATH HOBBIC 33/1a4l B
yuebe U T03HABATENbHOM JEATEIbHOCTH, pa3BUBaTh MOTUBBI W HMHTEpPECHl CBOEH
M03HABATEIbHON AESITETLHOCTH.

- CaMOCTOATEIbHO IUIAHMPOBATh IMYTU AOCTHKEHHS LIeJiei, B TOM 4YHCIle albTepHATUBHEIE,
OCO3HAHHO BBIOMpaTh Haubosee APPEKTUBHBIE CIOCOOBI  pelIeHUs  Y4eOHBIX |
MO3HABATEIbHBIX 3a/1a4.

- COOTHOCHUTH CBOM JICHCTBUS C MJIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJb CBOEH
JeSITENLHOCTH B MPOIIecCe NOCTHXKEHUS pe3yabTaTa, ONpeAemsTh CIOCOObl AeUCTBUN B paMKax
MPEI0KEHHBIX YCIIOBUN U TpeOOBaHUMN, KOPPEKTHUPOBATH CBOM JCHCTBHUS B COOTBETCTBUU C
HU3MEHSIOLIECUCS CUTYalUE.

- OIIEHHBATh MPABUJIBHOCTh BBHIMOJIHEHUS Y4eOHOW 3amadd, COOCTBEHHBIE BO3MOXKHOCTH €€
pemieHus. BrmaneHue OCHOBaMHM CAMOKOHTPOJS, CaMOOICHKH, MPHUHATHS pEmeHUud |
OCYIIIECTBIIEHUSI OCO3HAHHOTO BBIOOpA B Y4eOHO U MO3HABATEIHHON AEATEIHLHOCTH;

- OHNpCACIIATH MOHATHA, CO30aBaThb 0606II_ICHI/I$I, YCTaHABJIMBATb aHAJIOTUH, KJ'IaCCI/I(bI/ILII/IpOBaTB,
CaMOCTOATECIBHO BBIGI/IpaTL OCHOBAHHA U KPUTCPUU IJIA maccmbnxaunn, YCTaHaBJIMBATb



[IPUYMHHO-CIIEICTBEHHBIE  CBSI3H, CTPOUTH JIOTMYECKOE PACCYKACHUE, YMO3AKIIOUYCHUE
(MHAYKTUBHOE, IETYKTUBHOE, [0 aHAJIOTHH) U JIeJIaTh BBIBOJbL;

- co3lIaBaTh, MPHUMEHATh M TNPEOOpPA3OBBIBATH 3HAKM M CHMBOJIBI, MOJEIH M CXEMBl [UIs
pemieHusl y4eOHBIX W IIO3HABATENBHBIX 3a/7a4. YMEHHE HaXOJUTh B TEKCTe Tpedyemyro
uHpopMannio (B COOTBETCTBUM C IEISIMH CBOCH JEATENBHOCTH); OpPUEHTHPOBATHCS B
COJCPKAHMUU TEKCTa, IIOHMMAaThb LEJIOCTHBIM CMBICI TEKCTa, CTPYKTYpUpPOBaThb TEKCT;
YCTAQHABJIMBATh B3aMMOCBS3b OINUCAHHBIX B TEKCT€ COOBITHH, SIBICHUH, TPOLIECCOB;
PE3IOMHUPOBATh IIIaBHYIO UJICI0 TEKCTAa; KPUTUUECKU OLICHUBATh COJEpKaHue U (popMy TEKCTa;

-- @opMHpOBaTh M pPa3BUBaTh JSKOJOTMYECKOE MBIIIJICHUE, YMEHUE IPUMEHATh €ro B
M03HABATEIbHON, KOMMYHUKAaTHBHOM, COLMAJIbHOM TMpakTUKE U  Hpo¢ecCHOHAIbHOU
OpHEHTaUMM. Pa3BUTHE MOTMBALMM K OBJIQJCHUIO KYyJIbTYpPOW AaKTUBHOTO HCIIOJIb30BAHUS
CJIOBapey U IPYruX MOUCKOBBIX CUCTEM.

- OpraHu30BBIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JESITEIBbHOCTh C YYUTEIEM U
CBEpCTHHUKaMHM; paboTaTh MHAMBUAYAJIBHO U B IPYIIE: HAXOIUTH O0IIee pelIeHue U pa3peniarhb
KOH(JIUKTHI Ha OCHOBE COIJIACOBaHMSI TMO3UIMM U ydyeTa UHTEpecoB; (QOpMYIHpOBaTh,
apryMEHTHUPOBAaTh U OTCTANBATh CBOE MHEHUE.

- OCO3HAHHO HCIOJIb30BaTh PEUEBBIE CPEJCTBA B COOTBETCTBUU C 3a/ladyeid KOMMYHUKAIUW IS
BBIPAKEHUSI CBOMX UYBCTB, MBICICH M MOTPEOHOCTEH IS TUIAHUPOBAHUS W PETYISAINH CBOESH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHOM pEeYbi0, MOHOJIOTMYECKON KOHTEKCTHON PEYBIO.

3. Onucanue MecTa yueOHOI0 NpeaMeTa B y4eOHOM IIaHe

VY4eOHbIN MU1aH MIKOJIBI OTBOAMUT 238 4acoB JIs 00s3aTEIPHOTO U3yUeHUs (PU3UKH HA CTYIICHU
OCHOBHOTO 00miero o0Opa3oBaHHMsi B COOTBETCTBHHM ¢ TpeboBanusiMu DenepanibHOTO
rocyaapcTBeHHOTO obOpazoBarenbHOrO cranmapra. [Ipeamer «®Pusuka» u3yqaercs B VII, VIII u
IX kmaccax mo 68 y4eOHBIX 4YacoB M3 pacyeTa 2 y4eOHBIX yaca B Heleno B 7-8 kiiaccax v 3 4 B
Hezeno B 9 Kiacce.

4. KoHTPOJIb 3HAHUII 10 TIPeIMeTy

OneHka YCBOEHHUS 3HAaHMM M YMEHUH OCYILECTBIISETCS B IIpoliecce IMOBTOPEHUS U
000011eHN s, BBITIOJIHEHHSI TEKYLIHX CAaMOCTOSTEIBHBIX paOOT HA dTale aKTyallu3alluy 3HAHUH U
Ha JTare MOBTOPEHUS, 3aKpEIUICHUs M O0OOICHHUs M3YYEeHHOTO MaTepHaja, NPaKTHYeCKH Ha
Ka)XJIOM YypOKE, NPOBEJICHUS TEKYIIUX W HTOTOBBIX KOHTPOJBHBIX paboT, CoAepIKalux
3a7aHus Pa3HOTO YPOBHS CIIOKHOCTH.

D¢ hexTUBHBIM SBISETCS KOHTPOJIb, CBSI3aHHBIM C HCHOJB30BaHHEM MPOOIEMHO-
JIMAJIOTUYECKOM TEXHOJIOTHH, B BUJAE CAMOCTOSTENbHOM OLEHKM M aKTyaJu3aluu  3HAHHUH
nepes; HayajJoM H3y4eHHMs HOBOro MaTepuasna. B 3ToM ciyyae neTsM mpejaiaraercs camMuMm
copMyIHpOBaTh HEOOXOJUMBIE ISl PELICHUS] BO3HUKIIEH MpoOiIeMbl 3HaHUS U YMEHMS U, KaK
CIIe/ICTBUE, CaMMM TpUAyYMaTh 3aJaHus JUId TIOBTOPEHMs, 3aKkperuleHus u 0000ueHus
M3yuyeHHOro paHee. Takas paboTa sBJIE€TCS OJHUM M3 Haubosiee HPPEKTUBHBIX HPUEMOB
JIMAarHOCTHKH peaJbHOM CHOPMHPOBAHHOCTH NPEAMETHBIX M TO3HABATENBHBIX YMEHHUH Y
yJamuxcs 1 no3Bojsier audepeHMpoBaHHO padoTaTh ¢ 00yYaromUMUCS.

[TonoxuTenpHbIE OLIEHKM M OTMETKH 32 3aJaHUs TEKYIIMX M UTOTOBBIX KOHTPOJBHBIX palboT
SBIISIFOTCS] CBOCOOPA3HBIM 3a4ETOM 110 M3y4aeMbIM TeMaM. [Ipu 3TOM Ccpok mosTydeHus 3auéra He



JOJDKEH OBITh JKECTKO OTpaHMYeH (HampuMep, YICHUKU JTOJDKHBI CaTh BCE TEKYIIHE TEMBI JI0
KOHLIa YETBEPTH). DTO YUUT HIKOJIbHUKOB IJIAHUPOBATh CBOM JEHCTBUSL.

HakormieHne 3TUX OTMETOK U OLIEHOK IIOKa3bIBAET PE3YJILTATHI IIPOJABMKEHHS B YCBOCHUH HOBBIX
3HaHUU U YMEHHUM KaXKIbIM YUEHUKOM, Pa3BUTHE €0 YMEHUHN JEHUCTBOBATS.

5.Coaep:xanue yueOHOT0 npeaMera

OcHoBHoOe coep:kaHue
QDu3uka u memoovl u3y4eHus nPUpoovl

®uznka — Hayka o npupojie. Habmonenue u onvcanue Gpusndeckux siBieHu. @usndeckue
npubopsl. dusmueckue BENIWYMHBI U WX u3MepeHue. [lorpemHocTHM  M3MEpEHUH.
MexnyHapoaHas cucrtemMa eavHul. ®dusmueckuil SKCEpUMEHT U (U3HUYEcKas Teopusl.
®uznyeckue mMonenu. Poap matemaTtnku B pa3Butuu pusuku. Ousuka U TexHuka. Ousuka u
pa3BUTHE IPENCTABICHUN O MaTepUAIbHOM MUDE.

JdemoncTpauuu:
[IpuMepsl MEXaHUYECKUX, TETUIOBBIX, SJIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX SBJIICHHA.
dusngeckue TprudOPHI.

JlabopaTopHble paGoThI U ONBITHI:

Omnpenenenre HeHbI JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenne JJIMHbI.

N3mepenune o0bema KUAKOCTH U TBEPJIOTO TeJa.

N3mepenne Temrieparypsbl.

Mexanuueckue saenenus

Mexanuueckoe JIBHKeHHE. OTHOCUTENBHOCTh JABMXKEHUA. Cucrema orcyera. TpaekTropus.
[Tyte. IIpsiMonuHeiiHOe paBHOMEpHOE JBMXeHHE. CKOPOCTh PABHOMEPHOI'O MPSMOJIMHEHHOIO
JNBUKEHUS. MeTo bl U3MEPEHUS PACCTOSIHUSL, BPEMEHH U CKOPOCTH.

HepaBHoMepHoe nBmxeHHe. MrHOBEHHass CKOPOCTb. YCKOpeHue. PaBHOYCKOpEeHHOE
nsuxkenue. CBoOoiHoe mageHue ten. ['paduku 3aBUCUMOCTH MYTH B CKOPOCTH OT BPEMEHH.
PaBHOMepHOE ABIKEHUE TIO OKPY:KHOCTH. [lepuon u yacrora oOpareHusl.

SIBnenune unepuuu. [lepsriil 3akoH Herotona. Macca Tena. [lnotHocth BemectBa. MeTo bl

M3MEPEHUSI MACCHI U INIOTHOCTH.
B3aumopeiicteue Ten. Cuna. IlpaBuno cnoxenus cwi. Cuna ynpyroctu. Metogsl
WU3MEPEHUS CUIIBI.
Bropoit 3akon Herotona. Tperuit 3akoH HeroTOHA.
Cuna TspKecTH. 3aKOH BCEMUPHOTO TAroTeHHs. VcKyccTBeHHbIe CyTHUKHM 3emiu. Bec tena.
HesecomocTs. ['eonienTprueckas v reamoleHTpuyeckas cucreMsl Mupa. Cuiia TpeHHsl.
MowMmeHT cunbl. YcnoBusi paBHOBecus pblyara. L{eHTp TspkecTu Tena. YCloBHS paBHOBECHUS
ten. Mmnynec. 3aKkoH cOXpaHeHUs! UMITylIbca. PeakTUBHOE JABH>KEHHE.
PaGora. Momuocte. Kunernyeckas oHeprusa. [loTeHunuanbHas dHeprus
B3aMMOJICHCTBYIOMIMNX TeN. 3aKOH COXPAaHEHUsI MEXaHWYECKOU 3Hepruu. IIpocTeie MeXaHU3MBI.
Koadduiment nonesnoro neicTBus. MeToapl H3MEpEHUs: YHEPTUH, pabOThI U MOIITHOCTH.

Hasnenue. AtmochepHoe naBiaeHue. Meronsl u3MepeHus naBieHus. 3akoH [lackans.
I'mppaBnuueckue MalnvHbl. 3aKOH ApXuMmezaa. Y ClIOBHE IUTaBaHMsI TEN.



Mexannueckue koiebanus. [lepuon, yacrota n ammuryna konebanuii. [lepuosa konebanuit
MAaTEMaTUYCCKOTO U MPYKUHHOI'O MAATHUKOB. MexannyecKne BOJHEI. I[JII/IHa BOJIHBI. 3ByK

JdemoHncTpaumnu:

PaBHOMEpPHOE IPAMONIMHEWHOE IBUKEHUE.

OTHOCHUTENBHOCTD JBUKECHHUS.

PaBHOyCKOpEHHOE IBUKEHHE.

CBoboaHOe najieHue Ten B Tpyoke HproToHa.

Hanpasnenne ckopocTH pu paBHOMEPHOM JIBUYKEHUU T10 OKPYKHOCTH.
SIBrieHne nHEpLUH.

B3anmoperictue tei.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(QOpMaluy NPy KUHBI.
CrnosxeHue cuil.

Cuna TpeHus.

Bropoit 3akon HerotoHa.

Tpernit 3akoH HeroTona.

HesecomocTs.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE IBIKEHUE.

N3meHneHnue sHeprum Teia Mpu COBEPIIEHUH PaOOTHI.
[IpeBparenust MEXaHUYECKOM YHEPTUHU U3 OJAHOU (OPMBI B JPYTYIO.
3aBUCUMOCTD JaBJICHUS TBEPJIOTO Tejla Ha ONOPY OT JIEHCTBYIONIEH CUIbI U TUIOIIAIH OMOPHI.
Ob6napyxeHue aTMoc(hepHOro JaBICHUSI.

N3mepenune arMocdepHOTro IaBieHrs 0apOMETPOM - aHEPOUIOM.
3axoH ITackans.

I'mapaBnuueckuit nmpecc.

3akoH Apxumena.

[IpocThie MEXaHU3MBL.

Mexannyeckue KoyueOaHusl.

MexaHu4ecKue BOJIHBI.

3BYKOBBIE KOJICOaHHUS.

VYcnoBus pacnpoCcTpaHeHHs 3ByKa.

JlaGopaTopHblie padoThI M ONIBLITHI:

N3Mepenne CkopocTH paBHOMEPHOTO JIBUKEHUS.

N3yueHune 3aBUCMMOCTH IIyTH OT BPEMEHU IIPU PABHOMEPHOM U PaBHOYCKOPEHHOM JIBU)KEHHUU
N3mepenune ycKkopeHus NpsIMOJIMHENHOTO PaBHOYCKOPEHHOTO JBUKECHUS.

H3mepenne macchl.

H3Mepenne mIoTHOCTH TBEPIOTO Tea.

H3Mepenne miIoTHOCTH KUIAKOCTH.

N3mepenue cuibl JUHAMOMETPOM.

CrnoxxeHue cuil, HallpaBJIEHHBIX BJIOJIb OJTHOU MPSAMOM.

CrnoxxeHue cuil, HallpaBJIE€HHBIX MO YTJIOM.

HccnenoBaHne 3aBUCUMOCTH CUJTBI TSKECTH OT MACCHI TENA.

HccnenoBanue 3aBUCMMOCTH CWJIBI YIPYTOCTH OT YJUIMHEHMS MpYyXUHBbL. M3MepeHue
YKECTKOCTHU MPYKUHBI.

HccnenoBanue cuiibl TpeHUs CKolibxkeHus. 3mepenne koddduiinenta TpeHus CKOJIbKEHUSL.
HccnenoBanue ycinoBuid paBHOBECHS pblyara.

HaxoxneHue nenTpa TsHKeCTH IIOCKOro Tea.

Broruncnenue KI1/[ HakIOHHOM MJIOCKOCTH.



N3mepeHue KNHETUYECKON YHEPT U Tela.

N3mepenune n3MeHeHus NOTCHIUAIbHONW DHEPTUH TEIA.

N3mepenue MOIHOCTH.

N3mepenue apxumMe0BOM CUIIBL.

N3yuyenue ycioBuii IJIaBaHus TEIL.

N3yueHnue 3aBUCUMOCTH Mepro/ia KoJieOaHU MasgTHUKA OT JJIMHBI HUTH.
W3mepenne yckopeHusi CBOOOIHOTO MAZCHNUs C TOMOIIBIO MasTHUKA.

N3ydenue 3aBUCUMOCTH Nepro/ia KoseOaHuil rpy3a Ha MpPYyKUHE OT Macchl Ipy3a.

Tennoevie aenenus.

Crtpoenue BemecTBa. TeraoBoe IBIKEHHE aTOMOB W MOJIEKYJ. BpoyHOBCKOE NBHM)KEHHE.
Hubdysus. BzaumopeiicTBue dvacTuil BemiecTBa. MoJean CTpPOEHUS Ta30B, KUIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIEIICH.

TennoBoe nBwkenue. TemmoBoe paBHoBecue. Temmeparypa u ee usMmepenue. CBs3b
TEMIIEpaTyphI CO CPEHEN CKOPOCTHIO TETUIOBOTO XaOTHUECKOTO ABMKEHUS YACTHII.

Buytpennss sneprus. Pabora u Teruionepenaya Kak criocoObl U3MEHEHUs BHYTpPEHHEH
SHEpPrUHM Tela. Bwuapl Teruonepegadu: TEIIONMPOBOIHOCTh, KOHBEKIHS,  H3Iy4YCHHE.
KonuuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh. 3aKOH COXPAHEHHUS SHEPTUHM B TETUIOBBIX
nporeccax. HeoOpatnMocTh MpoIiecCoB TeTuIonepeiayu.

Ucnapenne wu xoHueHcamusa. Hacelmennsii map. BmaxksHocts Bo3ayxa. Kunenwe.
3aBUCUMOCTD TEMIIEpaTyphl KUTIEHUS OT JNaBiieHus. [lnaBienne u Kpuctaum3anus. Y aeabHas
TEIJIOTa TUTABJICHHWSI M TIapooOpa3oBaHUs. Y7elbHas TemioTa cropanus. Pacder kommdecTBa
TEIUIOTHI MPH TEIJI0O0OMEHE.

[Ipunnumer paboTel TemoBeIX ABurateneit. [lapoBas TypOuna. J[Burarenb BHYTPEHHETO
cropanus. PeaktuBnbiii asurarens. KIIJI temmoBoro nasuratens. OObACHEHHE YCTpPOWCTBA M
MIPUHLNIIA IEHCTBUS XOJIOJUIbHHUKA.

[IpeoOpa3oBanusi SHEpPruM B TEIUIOBBIX MalllWHAX. OJKOJOTHYECKHE MpoOIeMbl
WCIIOJIb30BAHUSI TETIOBBIX MAILIMH.

JdemoncTpaumnu:

CxnmaemMocCThb ra3os.

Huddy3us B razax v KUIKOCTSX.

Mogenb Xa0TU4E€CKOro ABMKEHUS MOJIEKYII.

Monens OpOYHOBCKOTO IBHKEHUSI.

Coxpanenne o0beMa KUAKOCTU IIPU U3MEHEHUHU (OPMBI cocya.
CuermieHre CBUHIOBBIX HUIMHAPOB.

ITpuHIMIT IEWCTBUSI TEPMOMETPA.

W3meHeHne BHYTpEeHHEHW SHEPTUU TeNa MPU COBEPIICHUH pabOThI U MIPH TEIUIONEpeIayue.
TennonpoBOAHOCTh Pa3IMYHBIX MATEPUATIOB.

KonBekuus B )KHAKOCTSX U ra3ax.

Tennonepenaya nmyrem U3ay4eHUsI.

CpaBHEHME YIENbHBIX TEIVIOEMKOCTEHN pPa3IMYHbIX BEIIECTB.
SIBneHue ucnapeHus.

Kunenue Boapl.

[TocTosiHCTBO TeMnepaTypbl KUIIEHUS AKUJKOCTH.

SIBneHus MIaBIeHUs U KPUCTAJUIM3ALIUN.

N3mepenune BIaxXHOCTU BO3/1yXa ICUXPOMETPOM WIIH TUTPOMETPOM.
VYeTpoiCTBO YEThIPEXTAKTHOTO IBUTATENs] BHYTPEHHETO CrOpaHusl.
YcrpoiicTBo napoBoif TypOUHBI



JlabopaTopHble paGoThI U ONBITHI:

HccnenoBanue U3MEHEHUS CO BPEMEHEM TEMIIEPATYPHI OCTHIBAKOLIEH BOBI.

W3yuenue sBneHHs TEIUIOOOMEHA.

N3mepenue yaenbHoOM TeIIOEMKOCTH BEIECTBA.

H3mepenne BIaKHOCTH BO3TyXa.

HccnenoBanue 3aBUCUMOCTH 00beMa ra3a OT JABJICHUS IIPU IIOCTOSIHHOM TeMIIepaType.

3J1el<mpuuecxue U MA2HUNMHble A6JIEHUA.

OnexTpuszanus Teia. OJEeKTpudeckuil 3apsia. JlBa BuAa 3IEKTPUYECKUX 3apsiiOB.
B3aumoneiicTBue 3apsi10B. 3aKOH COXpaHEHUS SJIEKTPUUYECKOTO 3apsijia.

OnekTpuueckoe mose. J[eHcTBUE 3JIEKTPUYECKOro MOJIsi Ha JJIEKTPUYECKHUE 3apsijibl.
[IpoBOHUKH, OUAIEKTPUKU U TMOIXYNpoBOAHMKH. KoHpmeHcaTop. DHeprus 3JeKTpUYECKOTrOo
T0JIsI KOHJIEHCATOPA.

[TocTosiHHBIN 2neKTpUYEeCKUM TOK. VICTOYHMKHM TOCTOSHHOrO TOKa. JlencTBus
anekrpudyeckoro Toka. Cuma Toka. HampspkeHune.  DJEKTpUYECKOE  CONMPOTHUBIICHUE.
DIekTpuyeckas 1enb. 3akoH Oma sl ydacTka 3JeKTpuueckor nenu. [lociaegoBarenbHoe H
napajuieIbHOE COEJUHEHHs MPOBOJHUKOB. PaboTa M MOIIHOCTH AJIEKTPHUYECKOrO TOKA. 3aKOH
Hxoyna - Jlenna. Hocurtennm 57€KTpUYECKHX 3apsiioB B METAJIax, MOJYNPOBOJIHUKAX,
ANIeKTposIUTax U razax. [lomynpoBoaHHUKOBBIE IPUOOPHI.

OmnbiT Opcrena. MarHutHoe mojie Toka. B3auMonelcTBuE MOCTOSHHBIX MArHHUTOB.
MaruauTtHOE T0JIEe 3eMJId. DJIEKTpOMarHuT. JIeHCTBHE MArHUTHOTO MOJs Ha MPOBOJHUK C
TokoM. Cuna Ammnepa. DIeKTpOIBUTaTelb. JDJIEKTPOMArHuTHOE peie.

JdemoHcTpaumnu:

DIIeKTpu3aIus Tell.

JIBa poa leKTpUUYECKUX 3apsJIOB.

YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

[IpoBOIHMKHY U U30JISATOPBI.

DIIeKTpU3aIUs Yepe3 BIUSHUE

[TepeHoC 3JIEKTPUYECKOTr0 3apsiia C OJTHOTO TeJla Ha IPYroe

3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia.

YcTpoicTBO KOHAEHCATOPA.

DHeprus 3apssKeHHOTO KOHASHcaTopa.

M cTOYHHMKH TTOCTOSTHHOT'O TOKA.

CocTaBiieHHE JICKTPUUYECKOM 1IETH.

DIIEKTPUYECKUI TOK B AJIEKTPOJIUTAX. DIICKTPOJIU3.

DIEKTPUYECKUM TOK B MOJYIPOBOJHUKAX. DJIEKTPUUECKUE CBOMCTBA MOJIYIIPOBOJHUKOB.
DIIEKTPUYECKUI pa3psil B ra3ax.

N3mepeHue cuiibl TOKa aMIepMETPOM.

Habmronenne mocTossHCTBa CHITBI TOKA HA Pa3HBIX yUacTKaX HEPa3BETBIECHHOM AIIEKTPHUYECKOU
LICIIH.

N3mepeHue cuibl TOKa B pa3BETBICHHOM IEKTPUUECKOM LIEH.

N3mepenune HanpsuKeHUsT BOJIbTMETPOM.

N3yuenune 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTUBIIEHUSI IPOBOJHUKA OT €r0 JJIMHBI,
TIJIOILAIM TTOTIEPEYHOTO CEYEHUsI U MaTepuana. Y IeIbHOE CONPOTUBIICHUE.

Peocrar u Mmara3uH conpoTHBICHUI.

N3Mepenne HanpsHKeHUH B MOCIEN0BATEIbHON dJIEKTPUYECKOM LIETIH.

3aBUCHUMOCTD CHJIbI TOKA OT HAMPSHKEHUS Ha YYACTKE AJIEKTPUUECKOM 1IeTH.

OmnsIT Opcrena.



MarnuTHO€ 110JI€ TOKA.
JlelicTBME MarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
YCTpOUCTBO 2IEKTPOABUTATENIA.

JlabopaTopHble paGoThI U ONBITHI:

Habmronenue 31eKTpuueckoro B3auMoAeHCTBUS Tel

COopKa 2JIeKTPUYECKON LIETIN U U3MEPEHUE CUIIbI TOKA U HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA B MPOBOJHUKE OT HANPSHKEHHUS] HAa €ro KOHLaX Ipu
IIOCTOSIHHOM COIIPOTUBJICHUH.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA B 3JIEKTPUUECKON LENH OT CONPOTUBIICHUS IIPU
MTOCTOSIHHOM HAIPSKEHUH.

N3ydenue nocienoBaTeabHOT0 COSANHEHNS TPOBOIHUKOB

N3ydenne napamienbHOro COEIUHEHHS IPOBOTHUKOB

W3mepenue conpoTuBIEHHE TP TOMOIIHU aMIIEPMETPA U BOJIBTMETPA.

N3ydeHne 3aBUCUMOCTH 3JIEKTPUUECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €0 JUIMHBI,
IUIOLIA/IM MOTIEPEYHOT0 CEYEHUs U MaTepuaia. Y AeIbHOE COPOTUBICHHUE.

N3mepenue paboThl U MOIIHOCTH 3JEKTPUUYECKOTO TOKA.

N3yuenne aneKTprudecKuX CBOMCTB KUIAKOCTEM.

N3roTtoBnenune raibBaHUYECKOTO AJIEMEHTA.

N3ydeHnue B3aMOIeCTBUS MOCTOSIHHBIX MarHUTOB.

HccnenoBanue MarHuTHOTO MOJIS PSIMOTO IPOBOIHUKA U KATYIIKU C TOKOM.
HccnenoBanue siBjeHUs HaMarHUUMBaHUS Kee3a.

N3ydenune npuHIMNa JeHCTBUS AIEKTPOMArHUTHOTO PEie.

W3ydeHnue necTBHUsL MAarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

N3ydenune npuHIMNa JeHCTBUA AJIEKTPOIBUTATEIIS.

3ﬂ6Kmp0M(lZHumele K0J1e0aHUA U 6OJIHDL.

OnektpomariuTHass uUHAyKuUA. Onbitel @apanes. [IpaBuino Jlenna. CamMouHAYyKIuUSA.
DneKTporeHepaTop.

[Tepemennsriii Tok. Tpanchopmarop. Ilepenaya sneKTpUIeCKO SHEPTHH HA PACCTOSTHUE.
KonebarenbHblit KOHTYp. DJIEKTpOMarHUTHBIE Koyie0aHHs. DJIEKTPOMArHUTHBIE BOJIHBI M HX
cBoiicTBa. CKOPOCTh pacHpOCTpAaHEHUS JIEKTPOMArHUTHBIX BOJH. [IpHMHIMIBI paguocBs3u U
TEJIEBUICHUS.

Ceer - snekTpoMarHuTHas BosHa. Jlucmepcusi cBera. BiMsiHHE 3JI€KTpOMAarHUTHBIX
W3ITy4YeHUI Ha JKUBbIE OPTaHU3MBI.

[IpssMonmHeiHOEe pacnpocTpaHeHue cBeta. OTpakeHHe U IMPENIOMIICHUE CBETa. 3aKOH
oTpaxeHus cBera. [Imockoe 3epkaino. Jlunza. @okycHoe paccrosiHue AUH3bL. DopMyna JIHUH3BI.
OnTuueckas cumna IuH3bL. [71a3 kak ontuyeckas cuctema. OnrTudeckue npudophl.

JdeMoHncTpanum:

ONEeKTpOMarHuTHAsE UHIYKIHS.

IIpasuiio Jlenna.

CamMouHayKIuS.

[TonyueHnue nepeMeHHOTO TOKA ITPY BPAIllCHUH BUTKA B MarHUTHOM I10JI€.
VY CTpoiCcTBO reHepaTtopa NOCTOSHHOTO TOKA.

YeTpoicTBO reHepaTopa NEPEMEHHOIO TOKaA.

YcrpoiictBo TpaHchopmaTopa.

[lepenaua aneKTpUUYECKOI SHEPTUH.

DNeKTpOMarHUTHbIE KOJICOaHusI.



CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

[MpuaIMn neiictBus MUKpodoHa u
rpomkoroBoputes. IpuHIuMnel paanocss3u.
Hctounuku cBera.

[IpssMonMHENHOE pacpOoCTpaHEHUE

CBeTa.3aKOH OTPaKECHUSI CBETA.

N300pakeHune B mIOCKOM
3epkaje.lIpenomnenue caera.

Xox mydeil B coOuparoliei JInH3e.

XoJ1 ny4yen B pacCenBaroIIen

JIMH3E.

[omy4yenne n300pakeHMiA ¢ TOMOIIBIO JIHH3.
[IpuHIKI NENCTBUS IPOSKLIIMOHHOTO anmapara u
¢doToannapara.Moensb riasa.

Jucnepcus 6emoro ceera.

[Tonyuenue 6en0ro cBeTa MpH CIOKEHUHU CBETA Pa3HbIX LIBETOB.

JladopaTopHble paGoThI U ONBITHI:

N3yuenue sBIEeHNS AIEKTPOMArHUTHON MHIYKIIHH.

N3yuenune mpunIumna aeictus Tpanchopmaropa.

N3ydeHune sBIICHUS PacpOCTPAHCHUS CBETA.

HccnenoBanme 3aBUCHMOCTH yIila OTPAXKEHUS OT yTJia MajeHus
cBeTa.V3yueHnne CBOMCTB M300payKEHUS B TNIOCKOM 3€pKalie.
HccnenoBanue 3aBHCHMOCTH yTiIa MIPEIIOMIICHHSI OT yIJTa TaIeHUs
cBeta.M3amepenne (hOKyCHOTO pacCTOSIHHS COOUpAroIei JTMH3bI.
[Tony4yeHune n300pakeHH ¢ MOMOIIIBIO COOMparomen

nuH3bl. Habmoienre sBiieHus AUCTIEPCUH CBETA.

Keanmoesuoie saenenus.

Omnbiter Pezepdopna. [Inanerapras Mmoaenb aroma. JInHeldyaTbie ONTHYECKUE CHIEKTPHI.
[Tornomenue u ucryckanue ceera aromamu. CoctaB aTOMHOTO sipa. 3apsa0BOe U MacCOBOE
YHpcIa.

SnepHble cuiibl. DHEPrusl CBSA3M aTOMHBIX sfep. PagunoaktuBHOCTh. Anbda-, Oeta - u
ramMmma-usnydenus. [lepron nomypacnaga. MeToabl perucTpaiuu SaepHbIX U3TydeHUH.
Snepusie peakuuu. Jlenenune u cunre3 sanep. Mcrounuku sHeprun CoJiHIIA U 3BE31.
SnepHas sHEpreTHKA.
Jlo3umetpus. BrausiHue paavioakTUBHBIX UW3IMYy4EeHUH Ha KUBBIE OPraHU3MBL
DKOJIOTHYECKHUE TPOOIeMBbl paOOThI ATOMHBIX AIEKTPOCTAHIIUA.

JdemMoHcTpanum:

Mogenb onbiTa Pezepdopna.

Habmronenue TpekoB yactuil B kamepe BuibcoHa.
YCTpOKCTBO U JEHCTBUE CYETYMKA HOHUZUPYIOLINX
JaCcTHII.

JlabopaTopHble padoThI U ONBITHI:

Ha6J’IIO,Z[eHI/IC JIMHENYaThIX CIICKTPOB HU3JTYUCHUS.
I/I3MepeHI/IC C€CTCCTBCHHOI'O PAANOAKTUBHOI'O (I)OHa AO3UMETPOM.

Cmpoernue u r60n10yus Beenennoii.



I'eoneHTpUyecKass U TeMOLIEHTPUYECKas CUCTeMbl Mupa. Dusndeckas mpuponaa HeOECHBIX
ten ConneuHol cucremsl. [Ipoucxoxaenne ConHeuHOM cuctembl. Dusnueckas HpUpoa
Comnnua u3sesn. Crpoenue Beenennoit. DBosntonust BeenenHoi.

JdeMoHcTpanum:
AcTpoHOMHYECKHE HAOIIOACHUSI.

3HAKOMCTBO C CO3BE3/IUSIMHU M HAOIIOJICHUE CYyTOYHOTO BPAIllCHUsI 3BE€3IHOTO Heoa.
Habnronenune nmxenns Jlynsl, COJHIIA ¥ IIJIAHET OTHOCUTEIBHO 3BE3I.



Temaruueckuii mjian

8 kiace
Ne/m Tewma kypca KosmuectBo 4acos KoismmuecTBo KOHTPOJIBHBIX KonunuectBo 1abopaTopHbIX
paboTt pabor
1 TennoBbie sBICHUS 23 2 4
3 DNEKTpUUYECKUE STBICHUS 27 1 7
4 DNeKTPOMarHUTHBIE SIBJICHUS 7 - 2
5 CBETOBBIC SIBJICHUS 10 1 2
6 Peseps 1 - -
Hroro: 68 4 15
9 kJacc
No/mt Tema kypca KonmuectBo yacoB KosinuecTBO KOHTPOJIBHBIX KomuuecTBo 1abopatopHbIx
pabot pabor
1 3aKOHBI B3aMMOIEHCTBYS U ABYDKECHUS TEN 42 1 2
2 MexaHudeckne KojieOaHus U 3ByK 16 1 1
3 DIIEKTPOMAarHuTHOE I0JIe 22 1 2
4 CrpoeHue aToma 1 aTOMHOTO f]Ipa. 17 1 3
Wcnonb3oBaHue SHEPTUN ATOMHBIX sIJIEP
5 Crtpoenue u »Botonus Beenennoit 5 - -
Hroro: 102 4 8




TemaTnyeckoe miIaHHpoOBaHUe, 8 KiIacc

Ne | lara
ypoKa

Tema ypoka

OcHoBHoOe coep:kaHue, TPeOOBAHUS K
YPOBHIO MOATOTOBKHU YYaIIUXCS

H.Ha}mpyeMble pe3ybTaThbl

Pa3nen 1 TEIIJIOBBIE SIBJIEHUS (27 yacoB)

OcHoBHbBIE BH/bI IeATEJIbHOCTH yYeHnka: Habmonate n3MeHeHre BHYTPEHHEH SHEPruu Teja MpU Terlonepeaade u padoTe BHEUTHUX CHIL.
UccnenoBaTh siBleHHE TeMIOOOMEHA TPU CMEIIMBAHUM XOJIOJHOW W TOpsyed BOJABL. BBIYUCIATH KOJMMYECTBO TEIJIOTHI W YICIHHYIO
TEIUIOEMKOCTh BENIECTBA MpU Temionepenaye. M3mepsaTe yaenbHYH TEIJIOEMKOCTh BelecTBa. M3MepsATh TEIUIOTY IUIABJICHUS JibJA.
UccnenoBaTte TemoBble cBoicTBa mapaduHa. HaGmromaTh W3MeHeHWE BHYTPEHHEW JHEPrUU BOJBI B pe3yjbTare HcCHapeHus. Buraucisats
KOJIMYECTBO TEIUJIOTHI B MpOIeccax TEIUIONEpeIadyd MPH IUIABJICHUUA U KPUCTAJUIM3ALMKN, UCTIAPEHUH W KOHJCHCAIIMU. BBIYUCIATH YIEIBHYIO
TEIUIOTY IUIaBJIEeHUS U mapooOpa3oBaHUs BellecTBa. M3MepsATh BIaXHOCTh BO3[yXa MO TOYKe pochl. OOCYXAaTh 3KOJOTHYECKHE MOCIEICTBUS
MPYMEHEHHUS IBUTATEIEH BHYTPEHHETO CTOPAHUS, TEIJIOBBIX M THAPOAIEKTPOCTAHIINI

1. TennoBoe nBUKEHHUE. [Ipumeps! TEMIOBBIX U ANEKTPUUECKUX JIn4HOCTHBIE: Uccnenyrot 3aBUCUMOCTD
Temneparypa. aBiieHui. OCOOEHHOCTH IBUYKEHUS MOJIEKYJI. HAIpaBlIEHUsT M CKOPOCTH TeIiooOMeHa OT
CBs13b TEMIIEPATYPBI TETA U CKOPOCTHU pa3HOCTU TeMIIEpaTyp
JIBUXKEHHS ero MoJiekyin. /IBmxenue monekyn B | [losnaBatenbHble: Boiaensior u GopMyaupyroT
rasax, )KMJKOCTSX U TBEPbIX TEJIaX MIO3HABATENBbHYIO L1eNb. CTPOST JOTrMYECKUE LIENU
3HaTh: CMBICIT (buznyeckux BEJIMYMH | pacCyXJAeHUU. BpIIBUraloT u 000CHOBBIBAIOT
«TEMITIEpaTypay». «CPelHss CKOPOCTh TEIJIOBOTO | FUIOTE3bI, MPEAIAraloT Crioco0bl UX MPOBEPKH
JBUKEHUS», CMBICI  TIOHATHS  «TerioBoe | PeryjasitTuBHbIe: DopMyIUPYIOT
PaBHOBECHS» [IO3HABATEJIBHYI0 L€Jb, COCTABJSIIOT IUIAH U
YmMmerb:  pa3nuuarth  TEIUIOBBIE  SIBJICHMS, | OCIEIOBATEIbHOCTh JEHCTBUI B COOTBETCTBUU C
AQHAJIM3UPOBATh  3aBUCHUMOCTb  TEMIIEPATYPHI | HEH
T€JIa OT CKOPOCTH JIBMDKEHHSI €r0 MOJIEKYIL. KoMmmyHuKkaTuBHBIC: [Inanupyror obmue
crocoObl  paboThl. Mcmonb3yloT — alleKBaTHbIE
S3BIKOBBIE CpEACTBA Ui OTOOpaKEHHsI CBOMX
YYBCTB, MBICIICH 1 MOOYKIEHUH
2. Buyrpennsis sHeprusi. [IpeBpanienue sHEprum Teina B MEXaHUYECKUX JInunocTHbIe: OCYIIECTBISAIOT MUKPO OMBITHI IO
CriocoObl UI3MEHEHHUS npoiieccax. BHyTpeHHss sHEprus Tena. peanu3aluyu  Pa3TUYHBIX CIOCOO0B HW3MEHEHUs
BHYTPEHHEH YHEprumu. YBennueHne BHYTPEHHEN SHEprUu Tea MyTeM | BHYTPEHHEW SHEPIruM Tela
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coBepIIeHUs pabOTHI HAJl HUM HJTH €€
YMEHbILIEHNE IPU COBEPIIEHUH paOOThI TEIOM.
W3MeHeHne BHYTpEHHEN SJHEPrUU Teja IyTeM
TEIUIONEPEIa4un

3HaTh: MOHATUME BHYTPEHHEH OSHEPruM Tena,
CIO0COOBI U3MEHEHUS! BHYTPEHHEN SHEPTUU
YMmern: HaOII01aTh u HCCIIEI0BATh
IIPEBPAICHUE DHEPIUM Tella B MEXAHWYECKHUX
Ipoleccax, NPUBOJANTH IPUMEPHI NIPEBPALICHUS
SHEPTUM IPHU NOJBEME TeJa, MPU €ro MaJeHUH,
OOBSCHATP W3MEHEHHE BHYTPEHHEH »SHEpruu
TeJa, KOTJa HajJ HUM COBEpINAIOT PaboTy WIH
TEJIO COBEPIIAET PabOTy, MEPEUUCIATH CLOCOOBI
W3MEHEHHNs BHYTPEHHEN SHEPrUun

IToznaBareiabHble: Brigensior  0000IIEHHBIN
CMBICT ~ 3a7a4yd. Y CTAaHABJIMBAIOT TMPUIYUHHO-
CJIC/ICTBEHHBIC  CBSI3M, 3aMEHSIOT  TEPMHHBI
OTpe/IeTICHUSIMHU

PerynsiTuBHbIe: CocCTaBsAIOT IUIaH u
MOCJIEAOBATEILHOCTh JeHCTBHI. CIMYaroT CBOU
CII0CO0 IEeHCTBHUS C DTAJIOHOM
KommyHnukaTtuBHble: OMNUCHIBAIOT COJEP)KAaHKE
COBEpPIIAEMBIX JEHUCTBHUN C LIEJIBI0 OPUEHTHPOBKH
MPEIMETHO-TIPAKTUYECKOIN WA WHOU
JIeITESILHOCTH.

TermmonpoBOJHOCTE.

TeronpoBoAHOCT, — OAMH U3  BUJOB
Temionepenayn. Paznuyre TErmmonpoBOAHOCTEN
pasnuuHbIX BemiecTB. [Ipumeps! TemiooOMeHa B
IPUPOJIE U TEXHUKE.

3HATh: OHATUE TEIUIONPOBOAHOCTHY

YMerb: OOBSACHATH TEIUIOBbIC SBJICHHUS Ha
OCHOBE MKT, MPUBOAUTH MIPUMEPBI
TEIUIONEpeaul  MyTeM  TEIUIONPOBOJAHOCTH.
[TpoBoaUTH HCCIENOBATENBCKUNA AKCIEPUMEHT
MO TEIUIONPOBOAHOCTH PAa3IUYHBIX BEIIECTB U
nenate  BbIBOga.  [IpuBoauTh  mpuUMEpHI
KOHBEKIIMM W W3JIy4eHUs, CPaBHUBATH BUJIbI
TEeIUIonepe1aun

JInyHoCTHEIE: Uccnenyrot 3aBUCHUMOCTE
TEIIONPOBOJHOCTH OT  poja BEIIECTBA.
Habmronator siBeHNs] KOHBEKIIUU U U3ITy4eHUs
Ilo3HaBaTebHBbIE: BbIpaXaloT CMBICT CUTYallMH
pa3IMYHBIMU CpeACTBAMHU (PUCYHKH, CHMBOJIBL,
cxeMbl, 3Haku). OCO3HaHHO U MPOU3BOJIBHO
CTpPOSIT peyYeBbI€ BHICKA3bIBAHUS

PeryasituBabie: CraBar yueOHyIO 3ajayy Ha
OCHOBE COOTHECEHHS TOrO, YTO Y>K€ H3BECTHO U
YCBOEHO, U TOTO, YTO €I11€ HEU3BECTHO
KomMmyHukaTuBHBbIe: Y4yarcs apryMeHTHPOBATbH
CBOIO TOYKY 3pEHUS, CIIOPUTH U OTCTaUBATh CBOIO
MO3UIUI0  HEBPKIACOHBIM ISl  ONIOHEHTOB
00pazom.

Kousekmus.

TCHHOHpOBOI[HOCTB - OJdWH n3 BU0B
TCILIOIICpCAaqn. Pazauune TCHJIOHPOBOI[HOCTGI\/'I
Pa3JIMYHbIX BCUICCTB. HpI/IMepH TEII00OMEHa B
MpUpoaAc U TCXHUKC. KOHBCKI_II/IH B XXHUIKOCTAX

JIMYHOCTHBIE: HCCJ’IGIIYIOT 3aBUCHUMOCTD
TCILIOIIPOBOAHOCTHU oT poaa BCIICCTBA.
Ha6n}oz[a}oT SABJICHUS KOHBCKIIUU U U3JTYUCHUA

ITo3HaBaTeabHBIE: BBIpa)KaIOT CMBICJI CUTYyallun
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u razax. O0ObsICHEHME KOHBEKIIUH.
3HATh: TIOHATHE TETUIOMPOBOIHOCTHY

YMerb: OOBSACHATH TEIUIOBBIE SBJIICHHUS Ha
OCHOBE MKT, IIPUBOJUTH [IPUMEPBI
TEIUIONEPENaud  IYTEM  TEIUIOIPOBOJHOCTH.

[IpoBouTh HCCIENOBATENBCKUM AKCIEPUMEHT
[0 TEIUIONPOBOAHOCTH PA3IUYHBIX BEIIECTB U
nenate  BbIBoja.  IIpuBoguTh — mpuMepsl
KOHBEKIIMM W W3JIy4eHUs, CpPaBHUBATh BUJbI
TeIIonepe1aun

pa3IUYHBIMU CpeACTBaMHU (PUCYHKH, CUMBOJIBI,
cxeMbl, 3Haku). OCO3HaHHO U NPOU3BOJBHO
CTpPOSIT pEUYEBbIE BHICKA3bIBAHUS

PeryasituBabie: CraBar yueOHyr0 3ajady Ha
OCHOBE COOTHECEHHMsI TOr0, 4YTO YK€ HM3BECTHO U
YCBOEHO, U TOTO, 4TO €I11€ HEU3BECTHO
KoMmyHHKaTHBHBIE: Ydarcs apryMeHTHpPOBAThH
CBOIO TOUKY 3pEHHS, CIIOPUTh U OTCTAUBATH CBOIO
MO3ULUI0  HEBPaXIAEOHBIM JUIsI  ONIIOHEHTOB
00pazom.

N3nydenue.

TermmonpoBOAHOCT — OAWH W3  BHJIOB
Temionepenayn. Paznnure TermmonpoBOAHOCTEN
pa3nuuHbIX BemiecTB. [IpumMeps! TemiooOMeHa B
NpUPOE U TEXHUKE. Ilepenaua sHeprum
U3IIy9CHHEM OcobGeHHoCcTH BUJOB
TeTIoTIepeIavuu.

3HATh: MOHATHUE «TETUIONIPOBOIHOCTH»

YMeTb: OOBSACHATH TEIUIOBbIE SIBJICHHUS Ha
OCHOBE MKT, MPUBOAUTH MIPUMEPBI
TEIUIONEpeaul  MyTeM  TEIUIONPOBOJAHOCTH.

HpOBO,Z[I/ITB I/ICCJ'Ie,[[OBaTCJ'IBCKI/Iﬁ OKCIICPUMCHT
10 TCIUVIOMPOBOJHOCTH Ppa3IMYHbIX BCHICCTB U

JInuHoCTHBIE! Hccnenyror 3aBUCUMOCTD
TEIIONPOBOJHOCTH OT  poJa  BEIIeCTBa.
HabmrogatoT siBeHNs] KOHBEKIUU U U3JTy4eHUs
ITo3naBaTenbHble: BbipakaroT CMBICT CUTYyal[uu
pa3IMYHBIMU CpeACTBAMHU (PUCYHKH, CHMBOJIBL,
cxeMbl, 3Haku). OCO3HaHHO U MPOU3BOJIBHO
CTPOSIT pEYEBBIE BBICKA3bIBAHUS

PeryasituBable: CraBiar ydeOHYIO 3amady Ha
OCHOBE COOTHECEHHMsI TOr0, YTO YK€ HM3BECTHO U
YCBOEHO, U TOTO, 4TO €I11€ HEU3BECTHO
KoMmyHukaTuBHBIE: Y4yarcs apryMeHTHPOBATh
CBOIO TOYKY 3PEHHUs, CIIOPUTh U OTCTAaUBaTh CBOIO

Je1aTb BBIBOJA. HpI/IBOI[I/ITI) IMPUMEPEI | IO3UIHIO HeBpa)I(I[e6HBIM JJIA OIIIIOHCHTOB
KOHBCKIIMM W MH3JITYUCHU:A, CpPABHHUBATL BHU/bI 06pa30M.
TCILIONCpCAaYn
KonmuecTBO TEIUIOTHI. KommuecTBo TEILIOTHI. Eunungel konuuecTBa JIn4HOCTHBIE: CocTaBisioT YpaBHCHUC
Eunune! konuuecTBa TEIIOTHI. Y IeAbHAs TEIIIOEMKOCTh BCIICCTBA, TCIIJI0BOTO banaHca JJIA IIpouecCcCcoB C
TEILIOTHI. Y IenbHas €C (1)I/ISI/I‘IGCKI/II71 cMbIci. EnuHUIBI YHGHBHOﬁ HCIIOJIB30BaHHUECM TOIIJIMBaA
TCIIJIOCMKOCTD TEIJIOEMKOCTH. AHAIN3 Ta6J'II/II_U>I y‘Ie6HI/IKa. ITo3HaBaTeabHBIE: Brigensaior q)OpMaJ'IBHYI-O
I/I3MepeHI/Ie TCINIOEMKOCTHU TBEPAOTO TCJIa CTPYKTYpPY 3aJadvu. YMewT 3aMeHSTh TCPMHHBI
3HaTh: 3HATb TIOHATHUC «y,[[e.]'ILHOI\/’I ONIPCACIICHUSIMMU. YcTaHaBIuBawT NNpUYIHUHHO-

TCIINIOCMKOCTH), CIMHUIY USMCPCHU

CIICACTBCHHBIC CBA3U
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YMeTb: HaxoOIUTh CBSI3b MEXIY €IUHUIIAMU
konmyectBa Ttemnotel: JDK, kJlx, kam, kkain.,
paboTath C TEKCTOM Yy4eOHUKa, OOBACHSITH
¢u3udeckuii  CMBICHT Y.  TEIUIOEMKOCTH
BEIIIECTBA, aHAIM3UPOBATh TAOIUYHBIC JaHHBIC,
MPUBOJAUTH MPUMEPHI IPUMEHEHHUS Ha MPAKTHKE
3HAHMUI O Pa3JIMYHON TETUIOEMKOCTH BEIIECTB.

PeryasituBabie: CaMOCTOSITEIEHO (POPMYIUPYIOT
[IO3HABATEJIBHYI0 LEJIb W CTPOSAT JACUCTBUSA B
COOTBETCTBUU C HEU

KommynunkaTtuBHble: OnNuChIBAalOT COJEp)KaHUE
COBEPIIAEMBIX JEHUCTBUU C LEIbIO OPUEHTUPOBKU
MPEAMETHO-TIPAKTUYECKOMN 1581051 WHOU
JIeSATEIbHOCTH.

Pacuer xommuecTBa
TEIUIOTHI,
HEOOXO0IMMOTI0 IS
HarpeBaHus Teja WIH
BBIJISISIEMOTO UM TIPH
OXJIQXKJICHHH.

Q@opmyna Ui pacueTa KOJIMYECTBA TETUIOTHI,
HEOOXOIUMOTO JUIsl HAarpeBaHUs Tejla WIIH
BBIJICIIIEMOT'O UM ITPU OXJTAXKICHUN

3HaTh: GopMyITy IS pacdyeTa TeTUIOTHI

YMmerThb: pacCUuThbIBaTh KOJUYCCTBO TCIJIOTHI,
HeoOXoauMoe JUIsi HarpeBaHWsl Tejla WIH
BBIIETISIEMOE UM IIPU OXJIAKICHUU

Jlnunoctubie: Ilpumensis  Gopmyny  mus
pacuera KOJMYECTBA TEIUIOTHI, BBIYUCISIOT
U3MEHEHUE TeMIepaTypbl Tella, €ro Maccy u
yIIeJIbHYIO TEIIIOEMKOCTh BEIIeCTBa

JInuHocTHbIE: CocraBinsoT
TEIUIOBOTO Oajanca  UIA
WCITOJIb30BAaHUEM TOTUTMBA
Ilo3naBatenbHble: Bpinensior  GpopManbHyIO
CTPYKTYpY 3a7aud. YMEIOT 3aMEHSITh TEPMHUHBI
OTIpeNIeTICHUsMH. Y CTaHABIWBAIOT MPUIUHHO-
CJIEICTBEHHBIE CBS3U

PeryasituBabie: CaMOCTOSTENHHO (OPMYIUPYIOT
MO3HABATENbHYIO 1€ M CTPOSAT JIEHCTBUS B
COOTBETCTBUU C HEU

KovmmynukaTtuBHble: ONHCHIBAIOT COJEp)KaHUE
COBEpLIAEMbIX JCUCTBUN C LIENBI0 OPHUEHTUPOBKU

ypaBHEHUE
IPOLECCOB  C

MPEIMETHO-TIPAKTUYECKO N W WHOH
JESITENIbHOCTH.
Pemenue 3agay no teme | @opmyna s pacuera KoiuuecTBa TeruioThl, | [lo3HaBaTenbHbIE: Breipaxkaior  cTpyKTypy
«Pacuet xonuuecTBa HEOOXOOUMOTro [UIsi HarpeBaHus Tella WM | 33Ja4d  pa3HbIMH  CpPeACTBaMU.  Bpiaensior
TEIUIOTHI, BBIICTISIEMOTO UM TMIPH OXJIAKICHUU KOJIMYECTBEHHBIE  XapaKTEPUCTHKU  OOBEKTOB,

HEOOXO0IMMOr0 IS
HarpeBaHus Teja WK
BBIJICISIEMOTO UM TIPH
OXJIQXKIECHU I

3HaTh: hopMyny /Ui pacuera TeIIOThI

YMerb: paccUMTBIBATH KOJIMYECTBO TEIUIOTHI,
HeoO0Xo/uMOe JJIi  HarpeBaHUs Tela WU
BBIJICIIIEMOE UM IIPU OXJIAXKICHUU

Jluunoctubie: Ilpumensas  dopmyny  aus
pacyera KOJIWUYECTBA TEIUIOTHI, BBIYUCISAIOT

3aJlaHHbIC CIIOBAaMU

PeryasituBabie: CaMOCTOSITENNEHO (POPMYITUPYIOT
MO3HABATEIBHYIO 1IeJIb M CTPOST JEHCTBHS B
COOTBETCTBUHU C HEMN

KommynukatuBuble: Paboraor B  Tpymre,
yCTaHAaBIUBAIOT paboyle OTHOIICHUS, Yy4aTcs
2pdEKTUBHO COTPYAHHUYATh U CHOCOOCTBOBATH
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HN3MCHCHHUC TCEMIICPATYPhBI TECjIa, €ro Maccy Hu
YACIIbHYIO TCIINIOCMKOCTh BCIHICCTBA

MPOAYKTUBHOM KOOTIEpallUU

Jlabopamopnas paboma
Nel «Cpasnenue
KOIu4ecme  meniomol
npu  CMeuwu8aHuu 600bl
PA3HOU memMnepamypbi»

HccnenoBaTh M3MEHEHUS CO BpEMEHEM
TEMIIepaTyphl OCTHIBAIOIIEH BOJIBI, paboTa ¢
duzngecKuM 000pyIOBAHUEM.

3HaTh: TpaBHiAa TMOJB30BaHHUS (PU3HUECKUMHU
npudopamu

YMmerh: HCCIIeI0BaTh co BpEMEHEM
TEMIIEPATypy OCTBHIBAIOIIEH BOJBI, OOBSCHATH
m3MeHeHus Ha ocHoBe MKT  oO0bICHATH
MOJIYYCHHBIE PE3YJAbTAThl, MPEACTABIATh HUX B
BUJe TAaONMWIl, AaHAIM3UPOBATH  MPUYHHBI
MIOIPEIIHOCTH U3MEPEHUN.

JInuyHoOCTHBIE: Uccnenyror SIBJICHUE
TEIJI000MEHa TIPH CMEIIMBAHUM XOJIOJHOW W
ropsiaeit BOJIBL. CocCTaBJisoT YpaBHEHHE

TerioBoro  Oamanc.  M3MmepsiioT  ynenbHYIO
TEIJIOEMKOCTh BemiecTBa. COCTaBIISIIOT aJITOPUTM
petieHus 3aaa4

ITo3naBaTenbHble: BpiOHupatoT, conocTaBisioT u
000CHOBBIBAIOT ~ CIIOCOOBI  pEIlIEHUsl  3ajJayuu.
OcCyniecTBISIIOT TOKCK u BBIJICJICHHE
HeoOxoaumon wmHpopmaluu. BeipakaroT cMbICT
CUTYyallMH PAa3IUYHBIMH CPEICTBaMU (PUCYHKH,
CHMBOJIBI, CXeMBbI, 3HaKW). BeiOuparor Hambosiee
3¢ dexTuBHBIEC CITIOCOOBI PEIICHUs 3a0a9n
PerynsitTuBHbIie: CocTaBisOT J1aH u
OCIEN0BATEILHOCTE,  AcvcTBUM.  OlleHuBaIoT
JOCTUTHYTBIM pe3ynbTaT. COCTaBISIIOT IUIAH |
IOCIEN0BATEILHOCT,  AcucTBU.  OlleHuBaIoT
JOCTUTHYTBINA Pe3yabTaT

KomMmyHukaTtuBHbIE: PazBuBatot yMEHUE
UHTETPUPOBATHCS B TPYNIy CBEPCTHUKOB U
CTPOUTh MPOJYKTHUBHOE B3aUMOJEWUCTBHUE CO
CBEPCTHHKAMH M B3POCIBIMHU.

10.

Jlabopamopnas paboma
Ne2 «Onpedenenue
yoenvHou
MeNnI0emMKoOCmu
meepoo2o menay

KoanuectBo TtemnoTel. EQMHMIBEI KOIHMYECTBA
TEIIOTHl. YAenbHas TEIUIOEMKOCTH BEIIECTBA,
ee (Qu3nyeckuii cmbici. ENWHUIBI yaenbHOU
TEIUIOEMKOCTH. AHanu3 TaOnuibl yd4eOHUKA.
N3mepeHue TennoeMKoCTH TBEPJIOTO Tea.
3HaTh: KakK UCIOJb30BATh H3MEPUTEIbHBIC
npuOOPHI ¥ MOHATHE YIETHHON TEIIOEMKOCTH
YmerTh: pa3palaTeiBaTh IJIaH BBIMOJTHEHUS

JInyHOCTHBIE: Uccnenyror SIBJICHUE
TEIJIOOOMEHa TIPH CMEIIMBAHUM XOJIOJHOW H
ropsiyeit BOJBI. CocCTaBisSIOT ypaBHEHHE

TCIIJI0BOTO bajaHc. I/ISMepHIOT YACIBbHYIO
TCIINIOEMKOCTL BCIICCTBA. CocCTaBisOT AJIITOPpUTM
peuicHud 3a1a4

ITo3HaBaTeabHBIE: BBI6I/IpaIOT, COMIOCTABJIAIOT U
000CHOBBIBAIOT CITOCOOBI pCHICHUA 3aJadu.
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padoTHI, ONPEIENATh JKCIIEpUMEHTAIIBHO
YIEIbHYIO  TEIUIOEMKOCTb  BEHIECTBA U
CpaBHMBaTh €€ C TaONUYHBIM 3HAYCHHUEM,
OOBSACHATH  TOJYYEHHbIE  pe3yJbTaTbl U
OpeACTaBIsITh WX B BUAE  TaOJNHIBL,
aHAJIM3UPOBATH MIPUYHHBI MOTPEIHOCTH
U3MEPEHUIN

peun

OcyiecTBIISIIOT MOUCK " BBIJICTICHUE
HeoOxouMoi MHpOpMaIUK. BeIpaxaroT CMBICIT
CUTYyallMH Pa3JIUYHBIMH CPEJICTBAMH (PUCYHKH,
CUMBOJIBI, CXEMBI, 3HaKku). BreiOuparor Hamboiiee
3¢ (eKTUBHBIE CTTOCOOBI PEIICHUs 3a1a4u
PeryasituBHblie: CocTaBisoT J1aH u
MOCJIEIOBATENILHOCT  AeUCTBUN.  OlEeHUBAIOT
JOCTUTHYTBIM pe3ynabTaT. COCTaBIAIOT IUIAH H
MOCJIeI0OBATENILHOCTE  JecTBUi.  OIeHHBAIOT
JIOCTUTHYTBIA pe3yJIbTaT

KoMmyHHKaTUBHBIE: PasBuBaror YMEHHUE
WHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U
CTPOUTh MPOAYKTUBHOE B3aUMOJECHCTBUE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

11.

DHeprus TOIINBA.
VY enbHasg TeIUioTa
CrOpaHus.

TonnmBo Kak HMCTOYHUK OHHEPrUM. Y JenbHas
TEIJIOTa CrOpaHus TOIUTMBA. AHAIHU3 TaOIHUIBI 2
yueOHHKa, (opMmyna JyUisi pacdyera KOJMYeCTBA
TETJIOTHI, BBIJCIISIEMOTO TIPH CTOPAaHUU TOTUIUBA.
Pemenue 3agau

3HATh: YTO TaKOE TOILIMBO W yJAEJbHAs TEIIOTa
CrOpaHus TOTUIMBA

VYmMmerb: OOBACHATH  (UBHYECKHH  CMBICI
YIEIBbHON TEIUIOTHI CrOpaHusi TOIUIMBA U
paccuMThIBaTh €€, HPHUBOIAHUTH  IPUMEPHI
9KOJIOTUYECKU YHCTOTO TOIUINBA

JIn4HOCTHBIE: CocraBisitoT YpaBHEHHE
TEIUIOBOro  OajmaHca A TIPOLECCOB €
MCIO0JIb30BAHUEM TOIIJIMBA

Ilo3naBaTenbubie: Bpiiensor  GopMalbHYIO
CTPYKTYpY 3aJadd. YMEIOT 3aMEHSTb TEPMHHbI
OTpeNeNICHUsIMUA. Y CTaHABJIMBAIOT PUYUHHO-
CJIEICTBEHHbBIE CBSA3HU

PeryasituBabie: CaMOCTOSITENEHO (POPMYITUPYIOT
MO3HABATENbHYIO 1I€7b M CTPOSAT JIEHCTBUS B
COOTBETCTBUU C HEH

KommyHnukatuBHble: ONUCHIBAIOT COAEpPKAHUE
COBEpIIAEMBIX JCUCTBUN C IENBI0 OPHUEHTUPOBKU
pPeIMETHO-ITPAKTHIECKOU WIH UHOU
JIESITEIbHOCTH.

12.

3aKkoH COXpaHCHUA U
IpeBpaliCHUs SHCPIUn B
MCXaHUYCCKUX H
TCIUIOBBIX ITPOLIECCAX.

3aKOH COXpaHEHUs MEXAaHWYECKOW DSHEPIUH.
[IpeBpamienne MEXaHMYECKOM DSHEPTHU  BO
BHYTpeHHIOIO.  [IpeBpamieHne  BHyTpeHHEN
SHEPrUuu B MEXaHUYECKYIO SHEPIHUIO.

JInmuHocTHbIe: HaOmromaroT W OIMCHIBAIOT
W3MEHEHUs W TMPEBpalleHUs] MEXaHUYECKOW H
BHYTPEHHEW SHEpPruM Tejla B  Pa3IMYHBIX
npoueccax.  Jlomomnsror  "kapry — 3HaHMM"
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CoxpaHeHHe SHEPruu B TEIUIOBBIX IIpoleccax.
3aKOH TNpPEBPALLEHUS U COXPAHEHMs] SHEPIruu B
IIPUPOJE

3HaTh: (QOPMYITHPOBKY 3aKOHA COXpaHEHHS H
IIPEBPAIlCHUs] DHEPIMM B MEXAaHWYECKUX U
TEIJIOBBIX ITPOIIECCaX

YMerb: TpUBOIUTH TNPUMEPHI MPEBpAIICHUS
MEXaHUYECKOM OSHEPIMM BO BHYTPEHHIOIO,
nepexoja SHEPruM OT OJHOTO Tella K Ipyromy,
MIPUBOJUTH MPUMEPBI, MOATBEPKAAOIINE 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUN

HEOOXOIMMBIMU 3JIEMEHTaMU

Ilo3naBartenbHble: CTpPyKTypUpPYIOT 3HAHMSL
OnpenensitoT OCHOBHYIO U BTOPOCTEIECHHYIO
uHpopManuio. BeIIensroT 00beKThI U MPOLIECCH C
TOYKH 3PEHHUs LEJIOTO U YaCTEeH

PeryasituBabie: OCO3HAIOT KauyecTBO U YPOBEHb
yCBOEHHUsI. BHOCAT KOpPPEKTHBBI U JONOJIHEHUS B
croco0 CBOUX JeHcTBUI

KommyHukaTtuBHble: Bcerynatror B aualior,
YY4acTBYIOT B  KOJUIEKTMBHOM  OOCYXJEHUU
npoOieM, ydaTcsl BiIaJeTh MOHOJOTMYECKOH U
JMAJIOTMYecKoi opMaMu peyi.

13. Pemenue 3agau no reme | @opmynsl g pacu€éta MexaHW4eckou W | JIMWHOCTHBIe: Pemaror 3agaud ¢ MPUMEHEHUEM
«3aKOH COXpaHECHHS U BHYTPEHHEW OHHEPruU, MEPEeXOJbl JHEPTUHM W3 | AITOPUTMA COCTABJICHHUS YPaBHEHHUS TEIJIOBOTO
MIPEBPAIECHUS SJHEPTUHU B | OHOTO BUJA B IPYrOil. OanaHca
MEXaHUYECKUX U 3HaTb: (GopMyIUpPOBKY 3akoHa coxpaHeHus u | [lo3HaBaTenbHble: BpiOupaioT, conocTaBisioT u
TEIJIOBBIX MTPOLIECCAX) IpeBpalleHUs] SHEPTUM B MEXaHUYECKHX U | 000CHOBBIBAIOT CIIOCOOBI PelICHUs 3aaun

TEIJIOBBIX MTPOLIECCAX. PerynsitTuBHble:  BHOCAT  KOppPEKTUBBI U
YMeTh: NPUMEHSITH 3aKOH COXPAHEHUSI SHEPTHU | TOTIOJTHEHHS B CIOCOO CBOMX JAEUCTBUN
K peleHuto gu3ndeckux 3afgad U oObsicHeHuio | KoMMyHuKaTuBHBIe: YMEIOT  MPEACTaBIAThH
SBJICHUIA. KOHKpPETHOE COJIep’)KaHHe U COooOlaTh €ro B
MMMCbMEHHOM U YCTHOM hopme
14, Pemenne kauectBeHHbIXx | @opmynbl Uil pacu€ra MexaHWuyeckod H | JImuHocTHBIe: PemaroT 3amaum ¢ npuUMEHEHUEM

3aJa4 110 TEMC
«TernoBsIe SIBICHUS

BHYTPEHHEW HHEPruu, MEpexOo/ibl SHEPruu U3
OJIHOTO BUJA B JIPYrOil.

3HaTh: (QOPMYTUPOBKY 3aKOHA COXPAHEHUS U
MIPEBPAILICHUSI SHEPrUd B MEXaHUYECKUX U
TEIIOBBIX MPOIECCax.

YMerb: IpUMEHATh 3aKOH COXPAHEHUS DHEPTUU
K peleHuto pU3NYecKux 3ajgad U 00BICHEHUIO
SIBJICHUM.

QITOPUTMA COCTABJICHUS YPAaBHEHHs TEILIOBOTO
banaHca

IMo3HaBaTenbHbIe: BBIOMpaIOT, COMOCTABISAIOT U
000CHOBBIBAIOT CIIOCOOBI PEIICHUS 3a1a4u

PerynsitTuBHbie: Brocsr KOPPEKTUBBI u
JIOTIOJIHEHHUS B CIIOCOO CBOUX JIEHCTBUIL
KoMmmyHukaTuBHBbIe:  YMEIOT  NPEICTaBIATH

KOHKpPETHOE COJIep’)KaHHe U COooOlaTh €ro B
MUCHbMEHHOM U YCTHOU hopme




15. Pemenue 3a1a4 mo reme | 3HATB: OCHOBHBIE 3aKOHBI WM (OopMynbl 10 | JIHYHOCTHBIE: JleMoHCTpHpYIOT yMEHHUE
«TermoBblie SIBICHUS U3YYEHHOH TeMe OIMCHIBATh MPOIIECCH HATPEBAHUS U OXJIaKICHUS
YMeThb: IpUMEHATh 3HaHUS K PELLIEHUIO 33]a4l | TeJl, OOBSICHATh MPUUUHBI U CHOCOObI M3MEHEHUS
BHYTPEHHE SHEPrUM, COCTABJIATH U pEIlaTh
ypaBHEHHUE TEIIOBOTO OajaHca
Ilo3naBaTenbHbIE: Bri6upator HauOoJee
3h(deKTUBHBIE  CIOCOOBI  pEIICHHs  3ajad.
Oco3HaHHO U TPOU3BOJIBHO CTPOSIT pEYEBbIE
BBICKA3bIBaHUS B MUCHbMEHHOU (hopMme
PerynstuBHble:  OLEHMBAKOT  JOCTUTHYTHIN
pe3yapTaT. (OCO3HAIOT KadyecTBO U  YPOBEHb
YCBOCHUS
KommynukatuBHbie: ONUCBHIBAIOT COJECPKAHUE
COBEPIIAEMBIX JICHCTBUM.
16. Konumponsnan paboma | ©opMynupoBKH OHATHNA U 3aKOHOB, pacuéTHele | JIMYHOCTHBIE: JleMoHCTpUpYIOT yMEHHUE
Nel «Tennosvie dbopMynel  [UISI  BBIYUCIEHHUA  (PU3MYECKUX | OMHMCHIBATH MPOIECCHl HATPEBAHUS M OXJIAXKICHUS
AGNIEHUA) BEJIMYNH TeN, OOBSICHATH MPUUYUHBI U CHOCOOBI M3MEHEHUS
3HaTh: B3aUMOCBS3UM MEXIy (U3NYECKUMU | BHYTPEHHEH DJHEpPruM, COCTaBIsATh M peliaTh
BEJIMYMHAMHU TEMBI. ypaBHEHHUE TEIIOBOTO OanaHca
IlonmmaTh: TIpUYMHBI TEIUIOBBIX siBJIeHUM, | [lo3HaBaTeNbHBIE: Bri6upatot HaunOoJee
MEXaHU3M HX IPOTEKaHUSI. s¢¢dekTuBHBIE  CHOCOOBI  pelIeHHs]  3ajad.
YMmerb: NpUMEHATh MOJYy4YeHHblE 3HAaHMS K | OCO3HAHHO W IIPOU3BOJIBHO CTPOSIT pPEUYEBbIE
PELIEHUIO KAaUECTBEHHBIX U PACUETHBIX 3aa4. BBICKA3bIBaHUS B MUCbMEHHOMU (hopme
PerynstuBuble:  OLEHMBAOT  JOCTUTHYTHIN
pesynbTar. (OCO3HAIOT KayecTBO M  YpPOBEHb
YCBOEHUS
KommyHnukaTtuBHble: ONUCBIBAIOT COAEpPKAHUE
COBEpIIAEMBIX JCHCTBUM.
17. ArperaTtHble COCTOSIHMSI | ArperaTHble COCTOSIHUS BELIECTBA. JImunocTHbie: VccnenyroT TemnoBble CBOWCTBA

BeecTBa. [lnaBnenue u
oTBepneBanue. ['paduk
TUTaBJICHUS u

Kpucrannuueckue tena. [InaBnenne u
oTBepaeBaHue. TeMmreparypa IaBIeHuUsl.
Amnanu3 Tabnuipl 3 yueOHHKa

napapuHa. CTpoIT M OOBACHAIOT Tpaduk
U3MEHEHMs TeMIepaTypbl TNpU HarpeBaHUUd U
IUIaBJICHUH NapaguHa.

9




OTBEpIECBaHUS

KpUCTATNIMYCCKUX TECJI.

3HaTh: ompeneneHne TIJIABJICHUS u
OTBCPACBAHMA. TeMHepaTypI)I IIJIaBJICHUA

YMmerb: TPUBOAWTH NPHUMEPHI  arperaTHbIX
COCTOSIHMI BEIIECTBA, OTJIMYATh arperaTHble
COCTOSTHUS u OOBICHSTH 0COOEHHOCTH
MOJIEKYJISIPHOTO CTPOCHHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEJ, OTJIWYAThH MPOIECC TUIABJICHUS OT
KPUCTAJUTM3AllMA W TPUBOJUTH MPUMEPHI ITHX

MPOLIECCOB, TPOBOJUTH  HCCIENOBATENbCKUN
OKCIIEPUMEHT TO0  HW3YYEHUIO  IUIABIICHUS,
O0OBSICHATH pe3yNIbTaThl IKCIIEPUMEHTA,

paboTaTh C yUeOHHUKOM

ITo3naBaTenbHble: BpiiensioT 1 GopMynupyroT
[IO3HABATENIbHYIO 1I€lb. .BpIOMparoT 3HaKoOBO-

CUMBOJIMYECKUE  CpEJICTBAa Ul  IOCTPOEHUs
MOJIeNN
PeryasituBHble: Omnpenenstor

MOCJIEI0BATEILHOCTh TMPOMEXYTOUHBIX IIEJeH ¢
y4€TOM KOHEUHOTO pe3yJibTara
KommyHukaTtuBHbIE: YyacTByroT B
KOJUIEKTUBHOM OOCYKJIEHUH MpoOsieM, ydaTcs
BJIQJIETh MOHOJIOTMYECKOM W  JTHAJIOTHYECKOU
dbopmamu peun.

18. VY nenbHas TerwioTa | YenbHas TEIUIoTa IUIaBiaeHus, ee puznyeckuit | JInuHocTHbIle: V3MepsioT yIenbHYI TEIUIOTY
IJIaBJICHHUS. cMmbIch U enquHua. OObsICHEHHE MTPOLIECCOB r1aByieHus Jbaa. COCTaBISIIOT aJTOPUTM PEILIeHUs

IUTaBJICHUS U OTBEP/ICBAHUS Ha OCHOBE 3HAHUN | 3a]1a4 Ha IUIaBJICHUE M KPUCTAJUIN3ALINIO TEJ
0 MOJIEKYJISIPHOM CTpoeHuH BemecTBa. AHanu3 | [lo3HaBaTenbHbIe: Bripaxaror CTPYKTYPY
Tabnuipl 4 B yueOHuKe. Dopmyrna i pacyera | 3a7a4d pa3HbIMU CpeACTBAMH. Crposr
KOJI. TEIUIOTHI , HEOOXOAUMOTO JJIS TUTaBJICHUST | JIOTHYECKHE LENu PacCyXJAeHUW. BpIMoTHAIOT
TeJa WU BBIJIENISIOIETOCS [IPH €ro oTepaluy co 3HaKaMU U CUMBOJIaMU
KPUCTAJUTU3AI[UT PeryasituBabie: CraBar yueOHyIO 3ajayy Ha
3HaTh: MOHATHE yIeIbHOM TEIUIOTHI | OCHOBE COOTHECEHHUSI TOTO, YTO YK€ HM3BECTHO U
IUTABJICHUS, (U3UYECKUM CMBICIU EIUHUIBI | YCBOCHO, U TOTO, YTO €Ill€ HEU3BECTHO
U3MEpEHUS KomMMmyHukaTuBHBIEe: AJEKBATHO HCIOJB3YIOT
YMeTh: aHanu3upoBaTh TaOJMUYHBIE [AaHHBIC | pEUYEeBbIE  CpeACcTBa s JUCKYCCHH U
TEMIEPaTyphl IIABJICHUS, IPpaUK MIABICHUS U | apryMEHTAIMH CBOSH MO3HIIHH.
OTBEpJCBaHUS,  PACCUUTHIBATH  KOJUYECTBO
TEIUIOTHI, BBIJICJISIOIIETOCS npu
KpUCTAIM3alMK , OOBICHATH  MPOLECCHI
IUTABJICHUS U OTBEPJACBAHUS TeJla HAa OCHOBE
MOJIEKYJIIPHO-KUHETHYECKUX NPEACTABICHUN

19. Hcnapenue. ITapooGpa3oBanue u ucnaperue. CKOpocTb JImyHocTHbBIE: HabGmronatot W3MEHEHHUS
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Hacsbiennsii u
HEHACBIIIEHHBIN map.

Konnencanus.
[Tornomenue sHepruu
npu UCIIapEeHUn

JKUJIKOCTH U BBIJCIICHUE
€€ Tmpu KOHJICHCAIlNU
napa.

ucrnapenus. HachlleHHbI 1 HEHACHIIIEHHBIN
nap. Konnencanus napa.. @u3nyeckuii CMbICI
yIeTBHOM TEIUIOTHI TapooOpa30BaHUS U
KOHJICHCAIUH.

3HaTh: ompeneacHus
KOH/JICHCAIIUU, KUTICHUS
YMmeTb: OOBSICHATH TOHIKEHUE TEeMIIEpaTyphbl
KUJIKOCTA  MPU  HUCHAPEHHH,  TPUBOJUTH
NpUMEphl  SIBJIGHWA  TPUPOJBI,  KOTOpPHIE
OOBSICHSIIOTCS KOHJIEHCAIIMeW Tapa, MPOBOJUTH
HCCIIEI0BATENBCKUI AKCIIEPUMEHT 10 U3YUYECHHIO
HCTHapeHus U KOHJICHCAlMH, aHAJIM3UPOBATh €ro
pe3yipTaThl W JeJaTh BBIBOJBI, pabOTaTh C
tabnuuelt 6 ydeOHUKA, TPUBOIUTH IMPHUMEPHI,
WCIIOIb30BAaHUS SHEPIHM, BBIACISIEMON MNpuU
KOHJIEHCAllUH BOJISTHOTO Iapa

HcrnapeHus u

BHYTPEHHEl SHEpruuM BOJbBl B  pe3ysbTaTe
WCIIApECHMUSL. OOBsCHSIOT MMOHMKECHUE
TEMIIEpPATypbl  IPU  HMCIAPEHUM  SKUJIKOCTH.
HabGmonaror mnpouecc KUIEHHS, 3aBUCUMOCTb
TEMIepaTypbl  KHIEHHS OT  aTMOC(EpHOro
naBieHus. CTposST U OOBSCHSIOT — rpaduk
U3MEHEHUS  TEMIepaTypbl  JKUJIKOCTH  INpHU

HarpeBaHUU U KUTICHUH
IHo3naBatenbupie: CTpPoSAT JOTHUECKHE IIETIH
pacCyXIeHUM. YcraHaBnuMBalOT — MPUYUHHO-
CJICICTBEHHBIE CBSI3U. BBIACIAIOT OOBEKTHI U
MPOLIECCHI C TOYKU 3PEHUS LIEJIOT0 U YacTel
PerynsitTuBHble:  BHOCAT  KOppPEKTHUBBI  H
JIOTIOJTHEHUSI B COCTABJICHHBIE TUTAHBI
KommynukatuBHbie: C JOCTaTOYHOUW MOJHOTOM
U TOYHOCTBIO BBIPAXAIOT CBOM MBICIH B

COOTBETCTBUU C 33JayaMd U  YCJIOBUSIMH
KOMMYHHKAIIUH.

20. Kunenue. Y aenbHas [Tapoo6pazoBanue u ucnaperue. CKOpocTb JIn4HOCTHBIE: Hab6nronaror M3MEHEHUS
TEIUIoTa ucnapenus. HachlleHHbIN 1 HEHACHIIIEHHBIH BHYTPEHHEl HSHEpruum BOJBI B  pe3yJIbTaTe
napooOpazoBaHus U nap. Kongencauus napa. [Ipouecc kunenus. UCIIapEHUS. OOBACHAIOT MOHIDKEHUE
KOHJICHCAIIUH. [TocTosiHCTBO TeMIiepaTyphl MpU KUIIEHUU B TEMIIEpaTypbl OPU  HCIAPEHUM  SKUJIKOCTH.
Jlabopamopuas paboma | OTKpeITOM cocyne. Ousnueckuii cMbICI Habmrogator mporiecc KumeHUs, 3aBUCHUMOCThb
Ne3  «Habnwoodenue 3a | yaenpHOU TEMJIOTHI MapooOpa3oBaHus U TEMIIEpPaTypbl  KUIMEHUS OT  aTMOC(HEpPHOro
Hazpesanuem u | KOHJeHcau. AHanu3 TabIuIbl 6 yueOHHKA. nmaBieHus. CTposST ©u  OOBSICHSIOT  rpaduk
Kuneuuem 8001y [Tapoo6pazoBanue u ucnapenue. CKOpocTb W3MEHEHUsT  TEeMIEpaTypbl  JKUJIKOCTH  MpHU

ucrnapeHus. HachleHHbIH 1 HEHACHIIICHHBIN
nap. Konaencamnus napa. [Iporecc kumneHus.
[TocTosiHCTBO TEeMIEepaTypsl IPU KUIIEHUH B
OTKPBITOM cocyze. OU3nYecKuil CMbICT
yIIeJIbHOM TEIIOTHI MapooOpa3oBaHUs U
KOHJIeHCalluU. AHaNTU3 TaOIuIbl 6 yueOHUKA.

HarpeBaHUU U KUIIEHUU
IHo3naBarenbHbie: CTpoAT JIOTMYECKHE LIENH
pacCyXICHUM. VYcranaBiauBaroT MIPUYUHHO-
CIIEICTBEHHBIC CBSI3U. BBIIENSIIOT OOBEKTH U
IIPOLECCHI C TOYKU 3PEHUS LIEJIOTO U YacTeu

PeryasstuBHble:  BHOCAT  KOppPEeKTHBBI U
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Pemenne 3amau

JIOTIOJTHEHMSI B COCTABJICHHBIE IJIaHbI
KommynunkaTruBHble: C 10CTaTOYHOMN MOJHOTON

U TOYHOCTHIO BBIP@KAIOT CBOM MBICIH B
COOTBETCTBUU C 3aJayaMd U  YCIOBHSIMH
KOMMYHHKAIIHH.
21. Pemrenne  3amau Ha | PemreHue 3a7ad Ha pacdeT yIeabHOM TEIIOTHI KomMyHunkaTuBHBIe: YcTaHaBIMBAIOT paboune
pacder yIeNbHOU | MapooOpa3oBaHusl, KOJIMYECTBA TEIIJIOTHI OTHOLIEHMUS], yyaTcs 3 PEKTUBHO COTPYAHUYATH U
TETUTOTHI OTJAHHOTO TEJIOM ( TIOJIYYE€HHOTO) TIPH CrocoOCTBOBATH MPOTYKTUBHOM KOOTIEpAIINN
napooopa3zoBaHus, KOHJICHCALlUH, OTIPE/IEJICHUE BIAXKHOCTU JIuuHoCTHBIE: HabGnronarot MU3MEHEHHUSI
KOJIMYEeCTBA  TEIUIOTHI, | BO3/IyXa. BHYTPEHHEH DHEPrUUM BOABI B  pe3yibTaTe
OTJTAHHOTO 3HATh: OCHOBHBIE TOHITHS TI0 U3yYCHHON TeMe | UCTIAPCHHUS. OOBsCHSIOT MOHIKCHHE
(TTorydeHHOTO)  TEeloM | YMeTh: HaxOJWTh B TaOiwIile HEOOXOIMMEBIE | TEMIEpaTypbl  TPU  HCIAPEHWH  JKUAKOCTH.
npu KOHJICHCAIINY | JaHHBIC, PACCUUTHIBATh KOJIMYECTBO TEIUIOTHI, | HaOnromatoT mporiecc KWIEHHS, 3aBHCHMOCTH
(mapoo6pazoBaHum). MOJYyYEeHHOE WM OTJAHHOE TEJIOM, YIACTBHYIO | TEMIEpaTypsl  KWUMEHHS  OT  aTMOC(hEpHOro
TEIJIOTY Tapoo0pa30BaHusl, BIAXXHOCTh nasneHus. Ctpoatr W OOBICHAIOT  rpaduk
YMerh: HaxoAuTh B TalOnuIle HEOOXOOUMBIC | U3MEHEHHMsS]  TEMIIepaTypbl  JKHJAKOCTH  IIpU
JaHHbIE, PACCUUTHIBATh KOJUYECTBO TEIUJIOTHI, | HATPEBAHUH U KUTIEHUHU
MOJIyYEHHOE WJIM OTJaHHOEe TesoM, yaenbHyio | [lo3HaBaTenbHble: CTposST JIOTMYECKUE LIETH
TEIUIOTY apooOpa3oBaHUsl. paccyXJeHuW.  YCTaHaBIMBAIOT  MPHUYHUHHO-
CIIEICTBEHHBIE CBSI3U. BBIIENSIIOT OOBEKTHl U
MIPOLIECCHI C TOYKU 3PEHUS 1IeJIOT0 U YacTen
PeryasituBHble:  BHocAT  KOppeKTHBB U
JOTIOTHEHMSI B COCTABJICHHBIE IJIAHbI
KommynukatuBable: C 10CTaTOYHON MOJIHOTOU
U TOYHOCTHIO BBIPQKAIOT CBOM MBICIH B
COOTBETCTBMU C 3aJjayaMd M yCIOBUSIMHU
KOMMYHHKAIIHH.
22. BrnaxHocTh Bo3ayxa. OOBACHUTH MOHATHE BIAKHOCTH BO3/YyXa, KomMyHnukaTuBHbIe: YCTaHABIMBAIOT padouune

CniocoObl onpesienieHus
BJIQ)KHOCTHU BO3/yXa.
Jlabopamopnas paboma
Nod «H3mepenue

NI0Ka3aTh
[Ipo6nemHoe u3noxxenue, decena,
OOBSICHUTEIBHO UJI

Bnaxxnocts Bo3ayxa. Touka pocsl. CiocoObl

OTHOIICHHUS], ydaTcs 3 PEeKTUBHO COTPYAHUYATH U
CIOCOOCTBOBATH MPOIYKTUBHON KOOTIEPAIUH

JINYHOCTHBIE: Hab6mronarot U3MECHECHMUS
BHYTPEHHEM DHEPrMM BOJBI B  PE3YyJbTATE
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6JllAdNCHOCmMuU 603c)yxa»

OIIPENIEIICHUS BJIAXKHOCTH BO3/yXa.
['urpomMerpsl: KOHIEHCAIMOHHBIN U BOJIOCSHOM.
[Icuxpometp. 3MepeHne BIaxXHOCTH BO31yXa (
npakTU4yeckas padoTta)

3HaTh: T[OHATHE BIAXKHOCTU BO3JAyXa U
CIOCOOBI OTIpE/IETICHHS BIaKHOCTH BO3yXa
YMerb:  OpUBOAUTH  NPUMEPHI  BIHSIHUA
BJIQXKHOCTH BO3[yXa B OBITY U JAEATEIbHOCTU
YEeJIOBEKa, M3MEpATh BIAKHOCTh  BO3]yXa,
paboTaTh B rpymie.

HCIIApCHUSL. OOBsCHSIOT MMOHMKECHUE
TEMIIEpaTypbl  MPU  HCHAPEHUH  KUIKOCTH.
HabGmtonator mnpouecc KUIEHHS, 3aBUCUMOCTb

TEMIepaTypbl  KHIEHHS OT  aTMOC(EpHOro
naieHus.  CtpoAT #  OOBSCHSIOT — rpaduk
U3MEHEHHST ~ TeMIIepaTypbl  KHIKOCTH  TIpU

HarpeBaHUU U KUTICHUH
IHo3naBatenbubie: CTpPoST JOTHYECKHE IIETIH
pacCyxJICHHIA. VYcraHaBnuMBalOT — MPUYUHHO-
CIIEICTBEHHBIE CBSI3U. BBIIENSIOT O0OBEKTHI U
IIPOLIECCHI C TOYKH 3PEHUS LEJIOT0 U YacTei
PerynsitTuBHble:  BHOCAT  KOppPEKTHUBBI  H
JIOTIOJIHEHHUSI B COCTABIICHHBIE TUIAHBI
KommyHnukatuBablie: C 10CTaTOYHON NOJIHOTOU

U TOYHOCTHIO BBIP@KAIOT CBOM MBICIH B
COOTBETCTBUM C 3aJjayaMd M YCIOBHUSMHU
KOMMYHHUKAIIUH.
23. PaGora raza u mapa npu | Pabora raza u mapa rnpu paciiupeHuH. JInunoctHble:  OOBACHIIOT  yCTPOHUCTBO |
pacuupenuu. JIBC Tennossie neurarenu. [IlpumMeHenne 3akoHa MPUHLUII JEHCTBUSA TEIJIOBBIX MAIINH
COXPaHEHHUS U IPEBpaICHUs SHEPTUU B Ilo3naBaTenbHble: BbIpakaroT CMBICT CUTYyal[uu
TEIUIOBBIX JBUTaTeNsxX. Pemenue 3anad. pa3IMYHBIMU CpeACTBaMH (PUCYHKH, CHUMBOJIBI,
3HaTh: pa3IUYHbIe BUIbBl TEIUIOBBIX MAIIMH, | CXEMBbI, 3HaKH). AHATU3UPYIOT OOBEKT, BBIACISSA
cMBbIch Ko3(dduiMeHTa MoJIe3HOro JEHCTBUS U | CYLIECTBEHHBIC U HECYIIECTBEHHbIE MPU3HAKH
YMETb €r0 BHIYHCISATH PeryasituBubie: CraBar yueOHyIO 3ajady Ha
YMerb: OOBSCHATH MPUHLMI  pabOThl U | OCHOBE COOTHECEHHUS TOTO, YTO YK€ HM3BECTHO U
ycrpoiicteo  JIBC, mpuBOAMTH  MHPHUMEPHI | YCBOCHO, M TOTO, UTO €Il HEU3BECTHO
npumenenus JIBC Ha mpaktuke, oO0bsicHATH | KoMMyHukaTuBHbIe: YMeEOT (WM Pa3BUBAIOT
YCTPOMCTBO M MPHUHIMI PpabOThl MApOBOMW | CIOCOOHOCTH) C IMOMOIIBI0 BOIMPOCOB AOOBIBATH
TypOMHBI, TPUBOJUTH MPUMEPHl MPHUMEHEHHUs | HeaocTawilylo uHpopManu. OOMeHUBaOTCA
napoBoil TypOUHBI B TexHUKE, cpaBHUBaATh KIIJ] | 3HaHUSAMH MeX Iy YIeHAMU TPYIIIIHIL.
pa3IMYHBIX MAlIUH U MEXaHU3MOB.
24, ITapoBas typ6una. KIIJI | Yerpoiicteo u  npunmun geiictBust  JIBC. | JInynocTHble:  OOBSCHAIOT ~ YCTPOWCTBO M
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TCIIJIOBOT'O ABUTATCIIA.

DKOoJIOTUYECKHE MPOOIIEMBI TIPH HCIIOJIb30BAHUA
JABC. VcTpolcTBO W HOpUHUUII JAEWCTBUSA
napoBoil Typounsl. KII/I TeroBoro nuratesns.
Pemenue 3anau.

3HaTh: pa3auyHble BUJbl TEIUJIOBBIX MAIHH,
CMBICT KO3(duImeHTa MoJie3HOro IEHCTBUS U
YMETb €r0 BBIYHUCIATH

YMerb: OOBSACHATH HPUHLUI  pabOTBl U
ycrpoiicteo  JIBC, mnpuBoAUTH  IpUMEpPHI
npumeHenust JIBC Ha mnpaktuke, OOBACHATH
YCTPOMCTBO M MNPHUHIMI paboThl MapoBOU
TypOMHBI, TPUBOJUTH NPUMEPHl MPUMEHEHUS
MapoBOM TypOMHBI B TeXHUKE, cpaBHUBATH KIIJ]
pa3IMYHbBIX MalIMH U MEXaHU3MOB

HNPUHLIMI JEHCTBUS TEIJIOBBIX MAIIUH
ITo3naBaTenbHble: BbipaxatoT CMBICT CUTYyalluu
pa3IUYHBIMU CPEACTBAMU (PUCYHKH, CHUMBOJIBI,
CXEMbI, 3HAaKH). AHaJIU3UPYIOT OOBEKT, BBIAEIAA
CYLIECTBEHHbIE U HECYIIIECTBEHHBIE PU3HAKU
PeryasituBabie: CraBar yueOHy0 3ajady Ha
OCHOBE COOTHECEHHS TOrO, YTO YK€ H3BECTHO U
YCBOEHO, U TOTO, YTO €I11€ HEN3BECTHO
KoMmmyHukaTuBHble: YMEIOT (MM pa3BUBAIOT
CIIOCOOHOCTBH) C TOMOIIBIO BOMPOCOB JI0OBIBAThH
HenocTaronyro uHpopManuio. OOMEHHUBAIOTCA
3HAHUSAMH MEXY YWICHAMU PYIIIbI.

25.

Pemenye 3amad mo teme
«KII[] TennoBoro
IIBUTATEIIS»

Pemenue 3agay mo remam « 3menenune
arperaTHbIX COCTOSTHUHN BEIIECTBA» M «
TennoBele IBUTATEIIN

YMeTb: NPUMEHATH TMOJTYYCHHBIC 3HAHHS TIPH
pelieHny 3a1a4y

JInyHocTHBIE: BBIYHCIAIOT KOJIMUYECTBO TEILIOTHI
B Ipolieccax TeIvionepenayd MpU HarpeBaHUU U
OXJKJICHUH, IUIABIIEHUHM U KPHUCTAJUIM3ALNHU,
UCIIAPEHUHU U KOHJIEHCAI[UN

Ilo3naBaTenbHbie: BpiOMpaloT OCHOBaHUA W
KpUTEepUU JUISt CpaBHEHHS, cepualuu,
Kkjaccuukanuu 00bekToB. COCTaBIAIOT LIEJ0e U3
YyacTel, CaMOCTOSITENIbHO J0CTPanBasi, BOCIIOJHSAS
HEJOCTAIONINe KOMIIOHEHTHI

PerynastuBabie: OCO3HAIOT KayeCTBO U YPOBEHb
ycBOEHHUSI. BHOCSAT KOPPEKTHBBI U JOTOJIHEHUS B
Ccoco0 CBOUX JIeHCTBUI

KommynukatuBuble: [IposBIsSiOT TOTOBHOCTH
aJIecKBaTHO pearupoBaTb Ha HYXIbl JIPYTHX,
OKa3bIBaTh NOMOILb U 3MOIMOHAJIbHYIO
MOJJICPKKY MapTHEpPaM.

26.

Pemenue 3anau no teme
«ArperaTHsle

3HATBh: OCHOBHBIC MOHATUS U (HOPMYIBI IO
IaHHOU TeMe

JInunocTHbIe: JleMoHCTpUpYIOT
COCTAaBJISATb  YPAaBHEHUE  TEIJIOBOTO

yYMEHUE
OaraHca,
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COCTOAHMA BCUICCTBA»

YMerb: NPUMEHATH IOIYYECHHBIE 3HAHWS IIPU
peueHnn 3anaqy

OTIMCBHIBATh U OOBSCHATH TEIUIOBBIC SIBJICHUS
Ilo3naBaTenbHbIE: Bri6upatot HauOoJee
s¢(dexTuBHBICE  CIOCOOBI  PEIICHHS  3ajad.
OcCo3HaHHO U TPOU3BOJBHO CTPOST pEUYEBBIC
BBICKA3bIBaHUS B TUCBMEHHOU (hopMme
PeryasituBable: OCO3HAIOT Ka4yeCTBO U YPOBEHb
ycBoeHus. OLEeHUBAIOT JOCTUTHYTHIN Pe3yJbTatT
KommyHnukaTtuBHble: OMNUCHIBAIOT COJEP)KAaHKE
COBEPIIAEMBIX JEHCTBUI

27. Konmponsnas paboma | 3HaTb: OCHOBHBIE MNOHATHS U (Qopmynbl 10 | JINUHOCTHBIE: JleMoHCTpHUPYIOT yMEHHUE
No2 «Azpezammnvie AaHHOU TEME COCTaBJSITh ypaBHEHWE TEIUIOBOTO OaiaHca,
COCMOAHUA 6eUieCmEa» OTIMCBIBATh U OOBSICHATH TEIUIOBBIC SIBJICHUS

YMerb: npuMeHATh TONy4YeHHBbIC 3HaHus Tipu | [lo3HaBaTe/bHBbIE: Bri6uparot HauOoJee
peLIeHNH 3a/1a4 a¢dexTuBHBIE  CMOCOOBI  pemieHus  3ajad.
Oco3HaHHO W TPOU3BOJIBLHO CTPOSIT pEYEBbIE
BBICKa3bIBaHUS B MUCbMEHHOU opme
PeryasituBHble: OCO3HAIOT Ka4eCTBO U YPOBEHb
ycBOoeHMs. OLIEHUBAIOT JOCTUTHYTHIA pPE3yJabTaT
KovmmynukaTtuBHble: ONHCHIBAIOT COJEp)KaHUE
COBEPIIAEMBIX JEHCTBUI
Paznen 2 DJIEKTPUUYECKHUE SABJEHUS (27 yacosB)
OcHoBHbIE BHUABI JeATeJbHOCTH YuyeHMka: HaOmionaTh siBIEHUS AJIEKTPU3ALUU Ted NpU CONPUKOCHOBEHHH. OOBSICHATH SBICHUS
AIIEKTPU3ALINU TEJ ¥ B3aUMOJICHCTBUS JIEKTPUUECKUX 3apsaaoB. MccaenoBars AeMCTBUS 3JEKTPUUYECKOTO MOJIS Ha Tella U3 IPOBOJIHUKOB
U TudNeKTpuKoB. CoOupaTh U UCHBITHIBATH AIIEKTPUUECKYIO LeMb. V3roTOBISATh W UCHBITHIBATH TajbBAaHUYECKHI 3NeMeHT. M3mepsTs
CUIIy TOKa B 3JIeKTpUuecKoil uenu. M3mMepsaTs HanpspkeHHe Ha ydacTke Lenu. M3aMepsaTs anekTpudeckoe conpotuBieHue. Mcenenosarsb
3aBUCHUMOCTh CHJIbI TOKAa B IMPOBOJHHKE OT HANpsOKEHUS Ha ero KoHlax. M3mepsars paboTy M MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
Boruncnate cuiy Toka B Ienu, paboOTy M MOIIHOCTH 3JEKTPUYECKOTO ToKa. OOBSCHATH SIBJIGHWE HArpeBaHHsl MPOBOJHHKOB
AIIEKTPUYECKIM TOKOM. 3HATh U BBIIIOJHATH MpaBuiia 6€30MacHOCTH NMPHU paboTe C HCTOYHUKAMH MOCTOSIHHOTO TOKa
28. DnekTpu3aius Tei npu | DnekTpusanus Ten. [[Ba poja anekTpuueckux JInuHoCTHBIE: Habmonaror SIBJICHUE

COIPUKOCHOBEHHUH.
B3aumonencTBue
3apsKEHHBIX TEJ.

3apsa0B. BzauMmoeiicTBHe OTHOMMEHHO U
Pa3HOMMCHHO 3apAKCHHBIX TCII.
3HaTb: CMBICI ITOHSITHUS SHGKTpI/ILICCKI/Iﬁ 3apsan,

ANEKTPU3aLUMU TeJl TpPU CONPUKOCHOBEHUU U
B3aUMOJICHCTBUE 3aPSKEHHBIX TE
Ilo3naBaTtenbHble: BIIensaioT U GopMymHpYIOT
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DIEeKTPOCKOIL.
DIEeKTPUYECKOE TOJIE.

MOHSATHE AIIEKTPHUYECKOTO HOJISI ero
rpaduueckoe n3oOpakeHne

Ymers: 0O0BSACHATH B3aUMOJICHCTBUE
3apsUKEHHBIX TEJl M CYLLIECTBOBAHUE JIBYX POJIOB
JIEKTPUYECKUX 3apsI0B,

0OHapyXHUBaTh ANEKTPUIECKOE mnoJe,
OIIPENENATh U3MEHEHUE CUIIBL, JEMCTBYIOLIEH Ha
3apsDKEHHOE  TelN0  IpU  YAWIEHHMM |
MPUOIMKEHUH €0 K 3apsSKEHHOMY Tely

II03HABATEIIbHYIO LETIb. YcraHaBiIMBaroT
IIPUYMHHO-CJICICTBEHHBIE CBA3U

PerynstuBHuble: IIpuHHMarOT H  COXpaHSIOT
[IO3HABATEJIBHYIO 1I€JIb, PETYIHPYIOT IHpPOLECC
BBITIOJTHEHHS YICOHBIX IEUCTBUI
KoMmyHHKaTHBHBIE: Ydarcs apryMeHTHpPOBAThH
CBOIO TOYKY 3PEHHsI, CIIOPUTh U OTCTaUBaTh CBOIO
MO3ULMI0  HEBPaXIEOHBIM ISl  OINIIOHEHTOB
00pazom.

29.

JemumocTh

ANEKTPUUECKOTO 3apsi/ia.

OnektpoH. CTpoeHue
aroma. OObBSICcHEHUE
ANEKTPUIECKUX
SIBIICHHI.

JenrumMoCTh 3IEKTPUYECKOTO 3apsia. DIEKTPOH
— YacTUla C HAUMEHBUIUM 3JIEKTPUUECKUM
3apsaoM. Enqununna snekrpudeckoro 3apsa.
Crpoenue atoma. CTpoeHHe siapa aToma.
Heittponsl. [IpoTonsl. Moaenu atoMoB
BOJIOpOJa, TeNus, TUTUS, HOHBI. OObSICHEHHE Ha
OCHOBE 3HaHUI O CTPOEHUH aToMa
ANEKTPU3ALNHU TEN MPU COMPUKOCHOBEHUH,
nepesady 4YacTy JMEKTPUYECKOro 3apsiia Ot
OJIHOTO TeJla K APyromy. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsiia

3HAaTBh: 3aKOH COXpPaHEHHs JIIEKTPUYECKOIo
3apsna

Ymerh: 00bsicHAT onbIT Modde — Mumnnekena,
JOKa3bIBaTh CYIECTBOBAHUE YACTHI], HUMEIOILIIX
HAaUMEHBIINN AIEKTPUIECKUMA 3aps, 0OBICHATH
oOpa3oBaHue TMIOJIOKUTETILHBIX u
OTpULATENIbHBIX ~ MOHOB, MPUMEHATH  MEX
IpeIMETHBIE CBA3M U OOBSICHEHUs CTPOCHUS
aToMa, paboTaTh C TEKCTOM Yy4yeOHHKa,
0OHapyXHBaTh IEKTPUYECKOE T0JIE,
OTIPEJEIIATh U3MEHEHNE CUIIBI, ICHCTBYIOIIEH Ha

JmunocTtHble: HaOmromaror #W OOBSICHAIOT
mporecc JAeNieHus dJeKkTpudeckoro 3apsiga. C
MTOMOIIIBIO TIEPHOMYECKON TAOIHIIBI OMIPEIEISIFOT
COCTaB aTOM

ITo3naBaTeanHbIE: BriaBuraror u
000CHOBBIBAIOT THIIOTE3bI, MPEJIaraloT CIOCOObI
UX TIpoBepku. BriOuparoT Bua rpaduyueckon
MOJIENH

PeryasituBabie: CaMOCTOSTEHHO (OPMYIUPYIOT
MO3HABATEJIPHYIO 11€JIb M CTPOSAT JCUCTBUS B
COOTBETCTBUM C HEM.

KommyHnunkaTuBHble: OIUCHIBAIOT COJCP)KAaHHE
COBEpIIACMBIX JIEHCTBUM C IEIBI0O OPUEHTUPOBKHU
MPEAMETHO-TIPAKTHYECKOM JIEATSILHOCTH.
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3apsHKEHHOE  TeJNo  NpU  YAaJNeHuu U
IpUOIMIKEHUH €70 K 3apsSHDKEHHOMY Telly.
0O0BSACHATH AIIEKTPU3ALIUIO TeN npu
CONPUKOCHOBEHMH, yCTaHaBJIUBAaTh
nepepacnpeziesieHue 3apsaa npu Mepexoie ero ¢
Ha’JIEKTPU30BAHHOTO Tena Ha HE
Ha’JIEKTPU30BaHHOE MTPH CONPUKOCHOBEHHUH

30.

[IpoBonHMKH,
TOJTYTIPOBOTHUKHU U
HETIPOBOTHUKHU
AJIEKTPUYECTBA.

CrpoeHue MpOBOJHHUKOB, IMOJIYIPOBOJHUKOB U
JTUDIIEKTPHUKOB. Nx JNEKTpUYECKas
MIPOBOJIUMOCTb.

3HaTbh: OCHOBHBIE OTJIMYUTENIbHbIE MPU3HAKU
MIPOBOJIHHKOB, MOJIyIIPOBOJHUKOB 51
JTUDIIEKTPUKOB.

YMmerb: MNpUBOIUTE TPUMEPHI BEIIECTB C
pasjin4ueM B DJIEKTPOIPOBOJHOCTH, IMOHUMATh
I'PaHUIIBl X IPUMEHUMOCTHU B OBITY U TEXHHUKE.

JInuHocTHBIE: Cobupator pocTenmmne
ANEKTPUUECKHUE 1T M COCTABJISIIOT UX CXEMBI.
BunonsmeHsoT coOpaHHyIO 11eTTh B COOTBETCTBUU
C HOBOM CXeMOM

IHo3HaBaTenbHbIEe: BBINMOJHAIOT oOmnepauu  co
3HAKaMU ¥ CHMBOJIAaMH. BBIACNIAIOT OOBEKTHI U
MIPOIIECCHI C TOYKH 3PEHUS IEJI0OTO U YacTei
PeryasituBuble:  CiouyaloT  CBOM  Crmoco0
JIEUCTBUSI C 3TaJOHOM, BHOCAT KOPPEKTUBBI M
JIOTIOJTHEHHM ST

KoMmyHHKaTUBHBIE: YCTaHaBIWBAIOT paboymne
OTHOLIEHHUS], yuaTcs 3H(HEKTUBHO COTPYAHUYATD U
CI0COOCTBOBATH MPOYKTUBHON KOOTIEpAIUH

31.

DIIEKTPUYECKUI TOK.
Hctounuku

OJICKTPHUYECKOT'O TOKA.

DIIEKTPUYECKUI TOK. Y CIIOBHS CYILIECTBOBAHUS
3IEKTPUUECKOTO TOKa. VIcTOUHUKHN
3IEKTPUUECKOTO ToKa. KpaTkoBpemeHHast
poBepouHasi paboTa o TeMe «DIeKTpU3alus
T€J U CTPOEHUE aTOMay

3HaTh: T[OHATHE DJEKTPUUYECKUA TOK U
HMCTOYHHMK TOKa, Pa3jiuyHble BUAbl UCTOYHHKOB
TOKa

YMmerb:  OOBACHATH  YCTPOHCTBO  CYXOTO
rajqbBaHUYECKOIO AJIEMEHTA, MIPUBOIUTh
NpUMEpPbl MCTOYHHMKOB JIIEKTPUUYECKOIO TOKa,
0O0BSCHATH X HA3HAYCHHE

JInyHoCTHEIE: HaoOimronaror SIBJICHUE
JJIEKTPUYECKOTO  TOoKa.  M3roTaBiamBawT |
HCIBITBIBAIOT TaIbBAHUYECKUH DJIEMEHT.

Ilo3naBaTenbHble: BbiiensioT u GopMynHpyIOT

npoOiemy. Crpost JIOTUYECKUE LEH
paccyXJ1eHuu
PerynsitTuBHbie: CocCTaBIIOT IIaH Hu

MOCJIEAOBATENLHOCTD AEHCTBUM
KommyHnukaTuBHble: Ydarcsi yCTaHaBIUBaTh U
CpaBHUBATh pa3Hble TOUKHU 3PEHUS, NMPEKIE 4YeM
MPUHUMATD PEIlIeHUE U JIeNaTh BEIOOD.
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32.

DneKkTpuyecKas 1enb 1
€€ COCTaBHBIC YaCTH.

DnexTpuuecKkas Henb U €€ COCTABHbIE YaCTH.
VYcnoBHble 0003HauEHUs, IPUMEHIEMbIE Ha
cxemax nekTpudeckux nenei. I[pupona
JIEKTPUYECKOTr0 TOKA B MeTaiu1ax. CKOpoCTh
pacnpoCTpaHeHus EKTPUIECKOr0 TOKa B
IPOBOJIHUKE.

3HaTh: MpaBUiIa COCTaBJIEHMS AIIEKTPUUYECKUX
nenen

YMeTb: NpuUBOAUTH NPUMEPHl XUMHUYECKOTO U
TEIUIOBOTO JEMCTBUS SJIEKTPUUECKOTO TOKA U UX
WCII0JIb30BAHNE B TEXHUKE.

JInyHocTHBIE: Cobuparor IpocTenmme
AJIEKTPUYECKHUE LIENH M COCTABJISIOT UX CXEMBI.
BunonsMeHsa0T coOpaHHyIo 1Ielb B COOTBETCTBUU
C HOBOM cXeMou

Ilo3HaBaTenbHBIE: BBINOIHAIOT onepanuu Cco
3HaKaMd U CHMBOJIaMH. BBIIEnstoT 0O0bEKTHl U
MIPOLIECCHI C TOYKU 3PEHUS 1IeJIOT0 U YacTen
PeryasituBabie:  Ciouuaror  cBOM  cmoco0
JNEHCTBUSL C STAJIOHOM, BHOCAT KOPPEKTUBBI U
JIOTIOTHEHHUSI

KomMmyHukaTuBHbIe: YcTaHaBIuBalOT padoune
OTHOLIEHHUS], yuarcs 3Q(HEeKTUBHO COTPYAHUYATH U
CIoCcOOCTBOBATH MPOJYKTUBHON KOOTIEpAIIH

33. DneKTpUYecKuil TOK B JeiictBus snexrpuueckoro Toka. [IpeBpamienue | JInuHocTHBIE: Cobuparor npocreiine
Meramax. JleiicTBus SHEPTUU IEKTPUUECKOT0 TOKA B IPYTHe BUABI | SJIEKTPUYECKUE ILENU U COCTaBISIOT HUX CXEMBI.
ANEKTPUYECKOTO TOKA. sHepruu. HampasieHue 31eKTpuyeckoro Toka Bunousmensitor cobpaHHylo 1IeTlb B COOTBETCTBUU
Hanpasnenue 3HaTh: TOHATUE DJIEKTPUYECKUM TOK M | C HOBOM CXEMOU
ANEKTPUYECKOTO TOKA. HaIpaBJIEHUE JIEKTPUUECKOTO TOKa Ilo3naBaTenbHble: BIMONHAIOT omepanuu co

YMeTh: TEIUIOBOE, XMMUYECKOE M MAarHWTHOE | 3HAKaMU U CHMBOJAMH. BBIIENSIOT OOBEKTHl U

NEHCTBUE SJIEKTPUUYECKOTO TOoKa. PaboTaTh c | mpoiecchl ¢ TOUKH 3PEHHUS LEJNIOT0 U YacTel

TEKCTOM y4eOHHKa PeryasituBable:  CiouyaloT  CBOM  crmoco0
NEHCTBUSL C STAJOHOM, BHOCST KOPPEKTHUBHI H
JOTIOTHEHHUS
KomMmyHukaTuBHbIe: YcTaHaBIUBAIOT paboune
OTHOIICHHUS], ydaTcs 3H(HEKTUBHO COTPYAHUYATH U
CI0COOCTBOBATH MPOIYKTUBHON KOOTEpAIUH

34. Cuna toka. Enunuis Cuna toka. IHTEHCUBHOCTD AJIEKTPUIECKOTO JInunoctuble:  M3mepsor cuily TOKa B

CHJIBI TOKA.

toka. Dopmyna /uis onpeeneHus CUIIbl TOKa.
Enunaune! cuisl Toka. Penrenue 3amay

3HATh: CMBICI BEIMYMHEI CHJIa TOKA

Ymern: 00BACHATH 3aBUCUMOCTD
MHTEHCUBHOCTH  DJIEKTPUYECKOIO0 TOKa OT

JNEKTPUYECKON 1enu. 3HAIOT U BBIIOJHAIOT
mpaBmwia  Oe3omacHocTh — mpu  paboTe ¢
MCTOYHUKAMU DIIEKTPUIECKOTO TOKA

IMo3HaBaTenbHbIe: BBIpaaroT CMBICT CUTYyaIluu
pa3IMYHBIMU CpPEACTBAMH (PUCYHKH, CHMBOJIBI,
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3apsjia U BPEMEHH, PACCUUTHIBATH 10 (hopmyiie
CUJIy TOKA, BBIPAXKaThb CHJIy TOKa B Pa3JIMYHBIX
eMHULIAX

CXEMbI, 3HAKHN)

PeryasituBabie:  Ciouuaror  cBoM  cmoco0
JICUCTBUA C OJTAJIOHOM, BHOCST KOPPEKTHBBI M
JIOTIOTHCHHSI B CITIOCOO CBOUX JICHCTBUH
KommynukatuBuble: PabGortator B rpymre,
yCTaHaBIMBAlOT paboyue OTHOIIEHHUS, Yy4yaTcs
3¢(HEKTUBHO COTPYIHUYATh U CHOCOOCTBOBATH
MPOAYKTUBHOMN KOOTIEpallUU

35. Amnepmerp. U3mepenne | Haznauenue amnepmerpa. BrintoueHnne JIuuHocTHble:  M3mepstor  culy  TOKa B
CHJIBI TOKA. aMmrepmeTpa B enb. OnpeaeneHre HeHbl JJIEKTPUYECKOMW 1ENW. 3HAOT W BBIIOJHAIOT
JieNieHus ero mkanbl. I3MepeHnne cuiibl Toka Ha | mpaBuia  O€30MacHOCTM  MpU  padboTe ¢
pa3IUYHBIX ydacTKax Ienu, cOopka MCTOYHUKAMU AJIEKTPUUYECKOTO TOKA
JIEKTPUYECKOM LENH. Ilo3HaBaTenbHBIE: BBIpaKarOT CMBICI CUTyalluu
3HaTh: TpaBWIa  BKIIOUEHHUS B [EMb | pa3IMYHBIMU CpeACTBaMU (PUCYHKH, CHMBOJIBI,
amIiepMerpa. CXEMBbI, 3HAKH)
YMeTb: 4epTUTh CXEMBI AJIEKTpUUecKkou 1menu, | PeryasaruBnupie:  CiauvaroT  CBOHM  crmoco0
U3MEPSTh CHJIy TOKAa HAa Pa3IMYHBIX y4YacTKax | JIEMCTBHUS C 3TAJOHOM, BHOCAT KOPPEKTUBBI M
1eny, paboTaTh B rpymie, BKIOYATh aMIIEPMETP | JOTIOJTHEHUS B CIOCOO CBOUX JIEHCTBUMN
B 1IeIIb, ONPEIEIIATh 1IeHY aenenust amrnepmerpa | KommynukaruBuble: PaGotaror B rpymre,
Y TaJIbBAHOMETPA. yCTaHaBIUBAIOT paboyle OTHOIICHUS, Yy4yaTcs
3¢ (PEeKTUBHO COTPYAHHYATh U CIOCOOCTBOBATH
IIPOJYKTUBHOM KOOIIEpaIUu.
36. Jlabopamopnasa paboma | Haznauenue amnepmerpa. Bxiirouenue JIuuHocTHble:  M3mepstor cuily  TOKa B

Nos «Cbopka
NEKMPUUECKOU Yenu U
usMepeHue Cuibl moKa 6
ee PA3IUYHBIX
yuacmraxy

amriepMerpa B uenb. OnpeaeneHrue HeHbl
JIeNieHus ero mKaibl. I3MepeHne cuiibl Toka Ha
pa3IMYHbIX yyacTKax Lenu, cOopka
ANEKTPUYECKOM LIeTH.
3HaTh:  mpaBuia
amIiepMerpa.

YMeTb: 4epTUTh CXEMBbI AJIEKTPUUECKOU IIeTH,
U3MEPSTh CHIIy TOKa Ha pa3JIMYHBIX y4acTKaxX
1eny, paboTaTh B IpyMIe, BKIOYATh aMIIEPMETP

BKIIFOUCHU A B O CIIb

JJEKTPUYECKON 1enu. 3HAlT W  BBIIOJHSAIOT
npaBwia  Oe3omacHocTh  mpu  paboTe €
MCTOYHUKAMHU 3JIEKTPUUYECKOTO TOKA
Ilo3naBaTenbHbIe: BbIpakatoT CMBICI CUTyalluu
pa3IMYHBIMU CpeACTBaMH (PUCYHKH, CHMBOJIBL,
CXEMBI, 3HAKH)

PeryastuBabie:  CinuyaroT  cBOM  cmoco®
JIEUCTBUSI C 3TaJOHOM, BHOCSAT KOPPEKTUBBI H
JOTIOJTHEHHMSI B CIIOCOO CBOUX JIEHCTBUMN
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B 1ICTIb, OTIPEJICIIATH IICHY JCJICHUS aMIepMeTpa
U TaJIbBAHOMETDA.

KommynukatuBuble: PabGortator B rpymre,
yCTaHaBIMBAlOT pabO4yue OTHOIIEHHUS, Yy4yaTcs
3pPEKTUBHO COTPYAHUYATh M CIHOCOOCTBOBATH
IIPOTYKTUBHOM KOOIIEpaLUH.

37. DIEeKTpUYECKOe DIIEKTPUUYECKOE HAIPSDKEHUE , SAMHUIIA JInuHocTHBIE: 3HAIOT W BBHINOJHAIOT IpaBUiIa
Hanpspbkenue. Equanier | Hanpsbkenus. @opmyiia Juist onpeiereHus 0€30MacHOCTH TpH  pabdoTe ¢ HUCTOYHHKAMU
HaIpsHKEHUS. HarpsoKeHUs. AHanu3 Tabnuibl 7 yueOHuKa. AIEKTPUUECKOTO TOKA. M3MepsroT HampshkeHue Ha
BounbsT™erp. U3mepenune | Pemenue 3amau YYaCTKE LENH
HaIpsHKEHUS. 3HaTh: cMbIcT BenuuuHbl HampsbkeHue U | [lo3HaBaTesibHBbIE: BBIpakaroT CMBICT CUTYyalluu

MpaBuUia BKIFOYCHUS B IIEMb BOJIBTMETPA Pa3sIUYHBIMU CPEJICTBAMH (PUCYHKH, CHMBOJIBI,

YMmern: BblpaxaTh HamnpsbkeHue B kB, MB, | cxembl, 3HakH)

aHAJIM3UPOBATh TaOJIIMYHbIE JTaHHBIE, paboTaTh ¢ | PeryasituBuble:  Cinuyalor  cBOM  cmoco0

TEKCTOM Yy4eOHMKA, PACCUMTHIBATh HANPSDKCHHE | JICUCTBUS C OTAJIOHOM, BHOCAT KOPPEKTHUBBI U

o hopmyie JIOTIOJTHEHUSI B CTIOCO0 CBOMX JCHCTBUI
KommynukatuBHble: PabGorator B rpymre,
yCTaHaBIMBAIOT paboyle OTHOIICHUS, Yy4yaTcs
3¢ (PeKTUBHO COTPYAHHYATh U CIOCOOCTBOBATH
MPOJAYKTUBHOM KOOTIEpAIIUH.

38. 3aBUCUMOCTb CWJIBI TOKA | DnekTpuyeckoe conpoTtusiienue. Onpenenenue | JINUHOCTHBIE: 3HAIOT M BBIIOJHAKOT IIpaBUiIa

OT HaIpsHKeHUS
.DJeKTpUUECKOe
COTPOTHBIICHUE
MIPOBOJHUKOB. EuHUIIBI
COTPOTHUBIICHUSI.

OTIBITHBIM ITyTEM 3aBHCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS IPU TOCTOSTHHOM COTIPOTHUBIICHUHU.
[Tpuponaa 3MeKTpUYecKOro CONPOTUBIICHHUS,
naboparopHas paboTa 1o U3MEPEHUIO
HANPSDKEHUS Ha Pa3IMYHbIX YYaCTKaX Lenu
3HATB: CMBICI  SIBJICHHUS  DIIEKTPUYECKOTO
COTIPOTHUBIICHUS

YMeTh: cTpouTh rpa@uKu 3aBUCUMOCTH CHIIBI
TOKa OT HAaNpsSDKEHUS, OOBICHITh MNPUUUHY
BO3HUKHOBEHUS CONPOTHUBIIEHUS,
aHAJIM3UPOBATH PE3YIbTATHl OMBITOB U TpadUKH,
coOupaTrh OJEKTPUUYECKYIO IIeTb, H3MEPSThH
HaIpsKEHUE, N0JIb30BaThCsl BOJIBTMETPOM

Oe3omacHOCTH TMpu paboTe ¢ HUCTOYHHKAMU
ANEKTPUYECKOro Toka. M3MepsIoT HanpskeHne Ha
y4acTKe Lenu

IMo3naBaTenbHbIe: BbipakaroT CMBICI CUTyalluu
pa3IMYHBIMU CpeACTBaMH (PUCYHKH, CHMBOJIBL,
CXEMBbI, 3HaKH)

PeryasatuBabie:  CinuyaroT  cBOM  cmoco®
JNEHCTBUSL C STAJIOHOM, BHOCAT KOPPEKTUBBI U
JOTIOTHEHHUSI B CIIOCOO CBOUX JIEHCTBUI
KommynukatuBuble: Paboratror B  Tpymre,
yCTaHABJIMBAIOT pabouyue OTHOUICHHUS, YdaTcs
3pGEKTUBHO COTPYAHHUYATh U CHOCOOCTBOBATH
IPOAYKTUBHON KOOTIEpAIIHH.
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39. Jlabopamopnas paboma | Dnekrpudeckoe conpotuBienne. Onpeneneaue | JIMUHOCTHBIE: 3HAIOT W BBHINOJHSIOT TIPaBHIIA
N6 «H3mepenue OTIBITHBIM ITyTEM 3aBUCUMOCTH CHJIbI TOKA OT Oe3omacHOCTH Ipu paboTe € HCTOYHUKAMU
HAanpsXCceHus Ha HANPsDKEHUS IPU TOCTOSSHHOM COIIPOTHBIIEHUH. | JIEKTPUYECKOr0 TOKa. M3MepsioT HanpsbkeHue Ha
PA3TUYHBIX YHACMKAX [Ipupona 3neKTpUYEcKOro CONPOTUBIECHMUS, y4acTKe Lenu
NEeKMPUYEeCKOU Yenuy naboparopHas paboTa 1o U3MEPEHUIO ITo3naBaTenbHble: BbipaxkaroT CMBICT CUTYyal[uu

HANPSDKEHUS Ha Pa3IMYHbIX YYacTKax LIETH. pa3IUYHBIMU CpeACTBaMHU (PUCYHKH, CUMBOJIBI,
3HaTB: CMBICI  SIBJICHHUS  DJIEKTPUYECKOTO | CXEMBbI, 3HAKHU)

CONPOTHBIICHUSI. PeryasituBabie:  Ciouuaror  cBOM  cmoco0
YMerb: cTpouUTh rpa@UKu 3aBUCUMOCTH CHJIBI | JEHCTBUS C OSTaJOHOM, BHOCAT KOPPEKTHUBBI H
TOKa OT HaINpsDKEHUS, OOBSICHATh NPUUYUHY | TOTIOJHEHHS B CIIOCOO CBOMX JAEHCTBUN
BO3HHUKHOBEHUS conpotuBieHus, | KommynukaruBuble: PabGortaior B rpymne,
aHAJIM3UPOBATH PE3YJIbTATHI ONBITOB U 'padUKH, | yCTAHABIUBAIOT paboyhe OTHOIIEHHUS, Yy4yaTcs
coOuparh dJEKTPUYECKYIO IIeMb, U3MEPATh | 3P(EKTUBHO COTPYAHMYATh M CIOCOOCTBOBATH
HalpsHKeHHe, 0JIb30BaThCSl BOJBTMETPOM. MPOJYKTUBHON KOOTIEpAIUH.

40. 3akoH OMa [uid yyacTka | YCTaHOBJIEHUE Ha OIBITE 3aBUCUMOCTH CHJIbI JInyHOCTHBIE: 3HAIOT W BBINOJHIIOT IpaBUiia

LeMH. TOKa OT COTPOTUBIICHUS MPU NOCTOSTHHOM 0e30macHOCTH TMpu  paboTe ¢ HCTOYHUKAMU
HanpspkeHUuU. 3akoH Oma ISl ydacTKa LEeTH. 3JIEKTPUYECKOTO TOKA. MI3MEPSIOT 3JEKTpUUECKOE
Pemenue 3agau COINPOTHUBIICHUE
3HaTh: 3akoH OMa [T ydyacTka Lenu Ilo3HaBaTenbHbIe: YCTAaHABIMBAIOT MPUYUHHO-
YMeTh: ycTaHaBIUBaTh 3aBUCHUMOCTb CHJIBI | CJICACTBEHHbIE  CBS3M.  BBIpa)kaloT  CMBICIH
TOKa B TPOBOJHUKE OT COMPOTHBIICHHUS 3TOTO | CUTYyallUd pPa3jIMYHbIMU CpPEICTBAMH (PUCYHKH,
POBOJHMKA, 3aMUChIBaTh 3akOH OMa B BHJIE | CHMBOJIbI, CXEMbI, 3HAKH)
dopMynbl, pemars 3agauyd Ha 3akoH Owa, | PeryasituBHbie: CaMOCTOSITENEHO POPMYIUPYIOT
aQHAJIM3UPOBATh PE3YNIbTAThl OMBITHBIX JAHHBIX, | IO3HABATEIbHYIO II€Ib U CTPOST JACUCTBUS B
MPUBEICHHBIX B TaOIHUIE COOTBETCTBUU C HEH
KommynukatuBuble: Pabotaror B  rpymre,
y4aTcsi apryMEHTHpPOBaTh CBOIO TOYKY 3pPEHUS,
CIOpUT, W  OTCTaWBaThb  CBOIO  MO3UIUIO
HEBPaX1€OHBIM JUIsl ONMOHEHTOB 00pa3oM.
41. Pacuer conmpotuBienust | OObsiICHEHUE CYIECTBOBAHUS CONPOTUBICHUS C | JIMYHOCTHBIE: Boluucnsror  cuny  Toka,

MIPOBOJHUKA. Y IE€IIBHOE
COIIPOTHUBIICHHUE.

TOYKH 3peHus MKT, 3aBUCUMOCTHU
COIIPOTHUBIICHHs TNPOBOJHUKA OT €ro JUIMHBI,

HaIpsHKEHUE U CONPOTUBJICHUS y4aCTKa LICTIH
Ilo3naBatenbHble: [IpoBomiT aHamm3 crnoco6oB
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IUIOILAAM IOIEPEYHOr0 CEYEHUs U Marepuana,
U3 KOTOPOTO OH U3rOTOBJIEH.

3HaTh: ¢opMmyny s pacu€ra yAEIbHOTO
CONPOTHUBIICHUSI.

YMerb: mpuMeHATH (GopMydy IS pEHICHHUS
3a/a4, I0JIb30BaThCA  CIIPABOYHHUKAMH  JUIf
NoJIy4yeHUs] He00X0AUMON NH(pOpMaIUH.

peuieHuss  3aJa4d ¢ TOYKH
PaLMOHAIILHOCTH U S KOHOMUYHOCTH
PeryasituBHble: BBIICHSIOT U OCO3HAIOT TO, YTO
YK€ YCBOCHO M 4YTO €IIE MOJJIEKUT YCBOEHHIO,
OCO3HAIOT KaYECTBO U YPOBEHb YCBOCHHUS
KommyHukaTuBHble: Bcerymaror B guanor, ¢
JIOCTaTOYHOM TMOJHOTON U TOYHOCTHIO BBIPAXKAIOT
CBOM MEICIIM B COOTBETCTBHH C 3aJadaMH H
YCIOBUSIMA KOMMYHUKAIIUU

3peHUs  HX

42.

Pemenne 3amau Ha
pacdeTr COMpOTUBIIEHUS
HpOBO}IHI/IKa, CHUJIBI TOKA
nu HaprDKeHI/ISI.

OObscHEHUE CYIIECTBOBAHUSI COMPOTUBIICHUS C
TOYKHU 3peHus MKT, 3aBUCUMOCTH
COTPOTHBJIEHUS MNPOBOJAHHMKA OT €ro JJIUHBI,
IJIOLIAAN TOMEPEYHOT0 CEYeHUs W MaTepuaa,
W3 KOTOpPOro OH H3roToBiieH. CBs3b MEXIy
BEJIMUYMHAMU B 3aKkoHe OMa JJIs ydacTKa Lenu.

3HaTbh: Qopmyny ans  pacuéra yIelbHOTO
CONIPOTHUBIICHHUS, 3aKOH OMa I ydacTKa Lenu.
YMerb: npuMeHATh (GopMmylny Ais pelieHus
3a/1a4, IO0JIb30BaTbCA CHPABOYHHMKAMHU IS
MOJTYYCHHS HE0OX0MMOW HH(POPMALIHH.

JInyHOCTHBIE: Beraucisitor CHITY TOKA,
HaIPsKEHNE U COTPOTUBJICHUS yIaCTKa METH
Ilo3naBaTtenbnsbie: [IpoBomar anamu3 crnocoOoB
pemieHusT  3aJadyd ¢ TOYKH  3pEHUsT  UX
PaIMOHATPHOCTH U SKOHOMUYHOCTH
PerynsituBHble: BbIIEnstoT U OCO3HAIOT TO, YTO
y>)K€ YCBOEGHO M 4YTO €lIe MOJUIEKHUT YCBOEHHIO,
OCO3HAIOT Ka4e€CTBO U YPOBEHb YCBOCHUS
KommynukatuBHble: Bcerynator B auanior, ¢
JIOCTATOYHOM IMOJIHOTOM M TOYHOCTBIO BBIPAKAIOT
CBOM MBICIIK B COOTBETCTBUHM C 3ajJadyamMu H
YCIIOBUSIMA KOMMYHUKALIMI

43.

Peoctathl.

HpI/IHHI/IH HeﬁCTBHH 1 Ha3HA4YCHHUEC PCOCTaT.
HO,Z[KJ'IIOLIGHI/IG peocTara B I€IIb.,
pPEeryaiupoBaHUC CUJIbI TOKA PEOCTATOM U
HU3MCPCHHUEC COIMPOTUBJICHUA IIPOBOAHHKA IIPH
IIOMOIIIH aMIICPMETpPa U BOJIBTMETPA

3HaTh: 4TO Takoe peocrart

YMeTh: CO6I/IpaTL QJICKTPUYICCKYIO OcIlb,
IMMOJIb30BATbCA PEOCTATOM IJId PETryJIMPOBaHUA
CHJIbI TOKa B IICIIH, pa6OTaTB B TpPYIIIIC,
MMPEACTABJIAThL PC3YIIbTAThI H3MepeHHfI B BHUIC
Ta6J'II/II_I, HU3MEPATL COIIPOTHUBIICHUC MTPOBOJHUKA

JInyHoCTHEIE: HaoOimronaror 3aBUCHUMOCTE
CONIPOTUBIICHHUS] TIPOBOJHUKA OT €ro JIJIUHBI,
IJIOMIA TOTIEPEYHOTO CEYCHUS W OT poja
BemiecTBa. OOBSCHSIOT YCTPOMCTBO, MPUHLIUI
NEHCTBUS M Ha3HAUYEHUE PeocTaTtoB. Perymupyror
CUJIY TOKa B LIETIH C TIOMOIIBIO peocTaTa

Ilo3HaBaTenbHbIe: AHATU3UPYIOT YCIOBHS U

TpeOOBaHUS 3a/1a4H, YMEIOT BHIOMPATH
0000IIIeHHBIE  CTpaTeruM  pelIeHUs  3ajauu.
OnpenensitoT OCHOBHYKD M BTOPOCTEIICHHYIO

uHpopManrio. Berenstor 06001eHHbIH cMbICT U
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IIpy MOMOIIH aMIICPMETPa U BOJIBTMCETpPA.

(bopMabHYIO CTPYKTYPY 3aJauu

PeryasituBabie: CaMOCTOSITENIHO (OPMYIUPYIOT
[IO3HABATEJIBHYI0 L€JIb M CTPOSAT JACUCTBUSA B
COOTBETCTBUH C HEU

KommyHukaTtuBHble: HTEepecyroTcs  4yXuM
MHEHHMEM M BBICKa3bIBAKOT CBOE. YMEIOT CIIyIIaTh
U ciablmate apyr apyra. C 1ocTaTouyHO#M MOJTHOTOM

M TOYHOCTHIO BBIPRKAIOT CBOM MBICIH B
COOTBETCTBMM C 3aJa4yaMHd M  YCJIOBHUSIMHU
KOMMYHUKAITIH.

44, Jlabopamopnvie [TpuHnMn neicTBUSA U HA3HAYEHHUE PEOCTAT. JInyHOCTHBIE: HaGnronaror 3aBUCUMOCTh
pabomul Ne7,8 | llogkmrodyeHue peocraTa B LieMb., COINPOTHUBJICHUSI TMPOBOJHHMKA OT €ro JJIMHBI,
«Pezynuposanue  cunvi | peTyIUpPOBAHHUE CUITBI TOKA PEOCTATOM U IJIOMIAM TIOTIEPEYHOTO CEYEHUsT W OT poja
moka peocmamomy , | I3MEPEHUE COMPOTHBIICHHS TTPOBOTHUKA MTPH BemectBa. OOBSCHAIOT YCTPOMCTBO, TMPUHIIMII
«H3mepenue MOMOIIY aMIIEpMETPa U BOJIbTMETPa JEeCTBUS M Ha3HAUYE€HUE peocTaroB. Perymupyror
conpomuenenus 3HaTh: 4TO TaKOe peocTaT CHJIY TOKa B LIETIH C MIOMOIIBIO peocTaTa
NnpPOBOOHUKA npu | YMeTb: coOuparb DJJIEKTpUUECKyl0 1enb, | [lo3HaBaTenbHble: AHAIM3UPYIOT YCIOBHS U
nomowu amnepmempa u | OJIb30BaThCA PEOCTATOM HJIsl PEryIUpOBaHUs | TpeOOBaHUS 3a/1auu, YMEIOT BBIOMpATh
80IbIIMEMPA» CWJIBI TOKa B Ien, paboTaTb B TpyImme, | 0000IIEHHbIE  CTpAaTerMd  pelIeHus  3aJayuu.

IPEJCTaBISTh Pe3ylbTaThl M3MEpeHUid B Buje | OmpeneisitoT OCHOBHYIO W BTOPOCTEIEHHYIO

TabNUL, U3MEPATH COMPOTUBIICHHE MPOBOJHUKA | HH(opManuio. Beiaenstor 00001MEeHHbIH CMBICT U

IIpU IOMOIIY aMIIepMEeTpa U BOJIbTMETPa dbopManIbHYIO CTPYKTYPY 3a7auu
PeryasituBabie: CaMOCTOSITENEHO (POPMYITUPYIOT
MO3HABATENIbHYIO 1I€7b M CTPOSAT JICHCTBUS B
COOTBETCTBUU C HEH
KommynukaTtuBuble: HTepecyloTcss  4yxum
MHEHHMEM M BBICKA3bIBAIOT CBOE. YMEIOT CIyIIaTh
U cablate Apyr apyra. C 1ocTaTouyHOM NOJHOTOM
U TOYHOCTBIO BBIPQXAIOT CBOM MBICIH B
COOTBETCTBMM C 3aJa4aMM M  YCJIOBHUSIMHU
KOMMYHUKAIIH.

45, [TocnenoBarenbHOE [TocnenoBarenvHOE coeiMHEHNE MPOBOAHUKOB. | JInuHocTHBIE: COCTAaBISIOT CXEMBl M COOMPAIOT
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COCTMHCHHUE ConpoTHuBICHUE MOCIEAOBATEIHHO Hernd C  TOCHeOBAaTeIbHBIM  COEIUHEHUEM
MIPOBOTHUKOB. COCIMHEHHBIX MTPOBOTHUKOB, CHUJIA TOKA U aneMeHTOB. COCTaBIAIOT CXeMbl M COOHUparoT
Jlaboparopuas paboTa HaIpPsKEHUs B LIETIH MTPU TOCIIEI0BATEILHOM LEMHU ¢ TapaJlIeIbHBIM COSTUHEHUEM JIEMEHTOB
No9 «U3yuenue coenuHeHUU. Pemenne 3aaay. IHo3naBatenbubie: CaMOCTOSITENIBHO CO3/1aI0T
nocn1e008amenbHo20o 3HaTh:  YTO  Takoe  TOCIEOBATENILHOE | aITOPUTMBI ACSATEIHHOCTH MPU PEIICHUH TTPOOIeM
coeouneHus COETMHEHHE MPOBOJHUKOB MMOMCKOBOTO XapakTepa
NpPOBOOHUKOB) Ymersb: MIPUBOIUTH npuMepsl | PeryasituBuble:  Ciuuaror  CBOMl  cmoco0
MOCJIeI0BATEILHOTO COTIPOTUBIIEHUS | IEHCTBUSI C TAJIOHOM
MPOBOJIHUKOB , pAacCUUTHIBATh CHJIy TOKa, | KomMyHukaTtuBubie: Bcerymaior B guasor,
HalpsDKEHUE, COMPOTHBICHHWE TPOBOJHUKOB | YIACTBYIOT B KOJUICKTUBHOM OOCYXXJCHUH, YUaTCs
npu MOCJIeI0BATEILHOM COCIMHECHHH | BIQJIETh MOHOJIOTHUYECKOW W  JUAJOTHYECKON
MIPOBOTHUKOB. pEYbIo.

46. [TapannensHOE [TapannensHO€ cOeTMHEHUE TPOBOJHUKOB. JInunocTHbie: COCTaBIAIOT CXEMBI U COOMPAIOT
COCTMHCHUE ConpoTHBICHUE MOCTEA0BATEIHHO Mend C  TOCHeAOBAaTeIbHBIM  COCIUHEHUEM
MIPOBOTHUKOB. COEIMHEHHBIX MPOBOJIHUKOB, COMTPOTUBJICHHE aneMeHTOB. COCTaBISIIOT CXEeMbl M COOHpAIOT
JlaboparopHas paboTa JIBYX NapajuieIbHO COEAMHEHHBIX IPOBOJIHUKOB, | LIETH € MapalieIbHbIM COCTUHEHUEM JIEMEHTOB
NelO «H3yuenue CUJiIa TOKA Y HAIIPSKEHUS B LIEH IPU IHo3naBaTenabHble: (CaMOCTOATENBHO CO3/IAIOT
napannenibHo20 MOCJIEZIOBATEILHOM COEIMHEHUH MapajIeIbHOM | aITOPUTMBI AEATEILHOCTH MIPU PEIICHUH MpodiieM
coeOuHeHus coenuHeHuu. Pemenue 3amay. MOMCKOBOIO XapakTepa
NPOBOOHUKO8» 3HaTh: 4YTO Takoe nmocienoBarensHoe U | PeryasituBHble:  Cinuvalor  cBOM  cmoco0

napasuieJIbHOe COEIMHEHUE TIPOBOIHUKOB NEHCTBUS C 3TAJIOHOM

Ymern: IPUBOIUTH npumepsl | KommyHukaTuBubie: Bcerymaior B qualior,
MOCIIEZI0BATEIHHOTO u MapajuiebHOTO | YYaCTBYIOT B KOJUIEKTUBHOM OOCYXICHHUU, Y4aTCs
COTPOTHBIICHUSI MPOBOJHUKOB , PACCUUTHIBATH | BIAJAECTh MOHOJOTMYECKOW U  JAUAJOTUYECKOU
CWIly TOKa, HampsbKeHUE, CONPOTHUBICHUE | PEUBIO.

OPOBOJAHMKOB TMPU  MOCIEAOBATEIBHOM U

napauieIbHOM COEAMHEHUU TPOBOJIHUKOB.

47. Pemienue 3agau CoenuHenue mnpoBoAHUKOB. 3akoH Oma mid | JInuHOCTHBIE: CocCTaBiIIOT CXEMEI u
«CoennHeHmne y4dacTka LeMu. pPacCUMTHIBAIOT IIEMH C TMOCIEIOBATEIbHBIM U
MIPOBOJHHUKOB. 3aKOH 3HaTh: BriBon bopmyn COCIMHEHUH | mapalieIbHbIM COEIMHEHUEM 3JIEMEHTOB.
Owma a5 ygacTka enu» | MPOBOJHUKOB,  CMEIIAHHBIE  AJeKTpudeckue | J[eMOHCTpUPYIOT YMEHHE BBIYUCISTH CHUIY TOKa,

Henu HANPSDKEHWE W CONMPOTHBIICHHE HA OTACIBHBIX
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YMmeTh: PacCUUThIBATD CUIlly TOKa,
HaITPsA>XKCHUC, COITPOTUBJICHHUC Inpu
napauiCJIbHOM n IIOCICA0BATCIBHOM

COCAMHCHUHN IMPOBOAHUKOB, IMPUMCHATHL 3HAHUA
K pCIICHHIO 3a1a4.

ydyacTKax LeNu C  IOCIeN0BaTelbHBIM U
napauleJIbHbIM COEAMHEHUEM IIPOBOIHUKOB
Ilo3naBatenbHble: Boigensor  00001eHHBIN
CMBICT W (QOPMATBHYIO CTPYKTYpy 3aJauu.
Bbiaenstor 00bEKThI U MPOLECCHl ¢ TOUKU 3PEHUS
neinoro M vactel. BriOuparor  Hauboisee
3h(deKTUBHBIE  CIOCOOBI  pEIICHHs  3ajad.
Oco3HaHHO U TPOU3BOJIBHO CTPOSIT pEYEBbIE
BBICKA3bIBaHUS B MUCHbMEHHOU (hopMme
PerynsstTuBHble:  BHOCAT  KOppPEKTHUBBI  H
NOIIOJIHEHUA B CIIOCOO  CBOMX  JEWCTBHIA.
Oco3HalOT KayecTBO M YpPOBEHb YCBOCHHSL.
OneHuBaroT JOCTUTHYTBIN pe3yIbTatT
KommynukatuBuble: PabGortator B rpymre,
yCTaHaBIMBAIOT paboyne OTHOIICHUS, Yy4yaTcs
3¢ (PeKTUBHO COTPYAHHMYATh U CIOCOOCTBOBATH
MPOIYKTUBHOM KOOTIEpallUU

48.

Pa6ora u moutHOCTH
ANEKTPUYECKOTO TOKA.
JlaGopaTtopHnas pabota
Noll «H3mepenue
MowHOCmU U pabomol
MOoKa 8 31eKmpu4ecKoll
namney

PaboTa anexTpuueckoro Toka. @opmyna ams
pacdeTa paboThl ToKa. EquHUIEI paboThl TOKA.
MontHOCTh 3EKTPUIECKOTO Toka. PopMmyra
JUTSl pacyeTa MOIITHOCTH AJIEKTPHUIECKOTO TOKa.

E quanier MmomHocTr. AHAIM3 Ta0IuIE! 9
ydeOHHUKa, TprOOP IS OMPEIEICHUS MOIITHOCTH
Toka. Pemrenue 3agau.

3HarTh: CMBICIT BEJIUYMHEI pabora
JJCKTPUYECKOTO TOKAa W CMBICT BEJIWYUHBI
MOIIIHOCTH AIEKTPUIECKOTO TOKA. KakK
UCIIOJIb30BaTh  (pU3HMUYECKUE MPUOOpHI IS
U3MEpPEHUs  MOIIHOCTH  pabOThl TOKa B
3IEKTPUUECKOH JTamIIe.

YMeTb: paccuuThiBaTh pPabOTy ¥ MOIIHOCTH
JJIEKTPUYECKOTO TOKA, BBIPAXKATh EAUHUILY

JInunocTHbie: M3mepsioT paboTy M MOIITHOCTh
AIEKTPUIECKOTO TOKa. OOBSICHSIIOT YCTPOUCTBO H
NPUHIUAIT JCHCTBUS BATTMETPOB M CUETYMKOB
AJIEKTPOIHEPTUHU
IHo3naBaTenbHble: OCYIIECTBISIOT IMOUCK U
BBLIIEJIICHUE HEOOX0JUMON nHdopmaIuu.
BBIIEsIFOT  KOJIMYECTBEHHBIC  XapaKTEPHUCTHKHU
00BEKTOB, 3a/JlaHHbIE CIOBaMHU. AHAIU3UPYIOT
00BEKT, BBIJIEIISS CYIIECTBEHHbBIE u
HECYIIECTBEHHbIE TPU3HAKI

PeryasituBabie: CaMOCTOSITENNEHO (POPMYITUPYIOT
MO3HABATENIbHYI0 L€JIb U CTPOSAT JACUCTBUS B
COOTBETCTBHHU C HEM

KommyHnukaTtuBHble: YMeOT (MM Pa3BUBAIOT

crocoOHOCTh) C TMOMOIIBbIO BOIMPOCOB JT0OBIBATH
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MOILHOCTH Y€pe3 €IMHULIbI HAIPSKEHUS U CUJIbI
TOKa. BBIp@XaTh PabOTy TOKa

B Bt u, kBt 4, u3mepsaTe MomHOCTS U paboTty
TOKa B JlaMIle, HCIIOJIb3ySd  amIepMerp,
BOJIETMET], Yackl, paboTaTh B TPyIIE

HenocTaronyo uHpopManuio. OOMEHHMBAIOTCA
3HAHHUSIMHU MEK/Y YWICHAMH TPYIIIBI TSI IPUHSATHS
3¢ (HEKTUBHBIX COBMECTHBIX PEIICHHIA.

49, HarpeBanue dopmyna s pacyeTa KOJIMYeCTBA TEIUIOTHI, JInunoctHbie: OOBSICHIIOT SIBJICHUE HArpeBaHUs
MIPOBOTHUKOB BBIJIETISIIOLIETOCS] B IPOBOIHUKE MTPU IIPOBOJHMKOB 3JIEKTPUYECKUM TOKOM Ha OCHOBE
ANIEKTPUYECKUM TOKOM. | IIPOTEKAHUU M0 HEMY 3JIEKTPUUECKOTrO TOKa. 3HaHHUM O CTPOEHUH BellecTBa
3akoH [[xoyns - Jlenna. | 3akon [xoyns — Jlenna. Pemenue 3anau ITo3naBaTtenbHble: BoiOupator Buja rpapuueckoit
Kounpnencarop. O3HaKOMUTH y4amuxcs ¢ 3akoHoM J[xoysst — MOJIETIH, aJ€KBATHOM BBIAECIEHHBIM CMBICIOBBIM

Jlenma, nmokazath yHUBEPCATILHOCTh 3aKOHA €IMHULIAM. Crposr JIOTUYECKHE enu
COXPAaHEHHUS U PEBPAICHUS SHEPTUU paccyXaeHui

3HaTb: QopmynnpoBky 3akoHa JDxoyns - | PeryasituBHble: CaMOCTOSTENBHO GOPMYIUPYIOT
Jlenna MO3HABATENIbHYIO 1I€7b M CTPOSAT JEHCTBUS B
YMeTh: 00BSACHATH HArpeBaHUE MPOBOJHUKOB C | COOTBETCTBHUH C HEMl

TOKOM C TO3UIUU MOJEKYIsIpHOTO cTpoeHus | KoMMyHuKkaTuBHbIe: YMEIOT (UM pa3BUBAIOT
BEIIIECTBA, PACCUUTHIBATH KOJUYECTBO TEIUIOTHI, | CIIOCOOHOCTh) OpaTh Ha ce0si WHUIMATHBY B
BbIJIETISIEMOE MPOBOJIHUKOM C TOKOM IO 3aKOHY | OpraHM3allid COBMECTHOTO JIEHCTBUSI.

Hxoynsa — Jlenna

50. OcHoBHbIE TOHATUS U omnpeaereHus Tembl, | JInunocTHble: Paborator ¢ "kapTrod 3HaHuit",

Kounpnencarop. TUTIOBBIE 3a/1aun IS KOMIUIEKCHOTO | T0OaBIsAIOT TMOSICHEHUs] U KOMMEHTapuu K
PUMEHEHUS MOJTy4YEHHBIX 3HAHUN. | UHIUBUIYAIbHOMY o0pa3oBaTeIbHOMY
CucremaTu3aius U KOppeKIus 3HaHUH. MapuIpyTy. PaGorarot Ha TpeHaxKepe
3HATb: OCHOBHBIC IOHATUS U (POPMYIIBI TEMBI. (MHTEepaKTUBHBIE MIPOBEPOYHBIE TECTHI).

YMeTh: IIPUMCHATD TIIOJIYYCHHBIC 3HAHUA K
PELICHUIO (I)I/ISI/I‘IeCKI/IX 3ada4.

[TpoBepsitoT ypOBEHb YCBOEHHMsI M KayecTBO
3HAaHUU N0 TeMe, yCTpaHstoT "Oenble naTHa"

ITo3naBarenbubie:  CTPYyKTYypUPYIOT — 3HaHUS.
BeiOupator  OCHOBaHMSI W KpUTEpUH  JUIs
CpaBHEHUs, CepHalluy, KilacCu(pUKaluu 0OBEKTOB.
CocTaBiAIOT LIEJI0€ U3 4YacTeil, caMOCTOATEIbHO
JocTpauBas, BOCTIOJIHSIS HEIOCTaIOIINe
KOMIIOHEHTHI. BpIpaXaroT CMBICI  CHUTyaluu
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Pa3IMYHBIMU CPEJICTBAM
PeryasituBable: OCO3HAIOT KayeCTBO U yPOBEHb
YCBOCHUS

KommynukatuBHble: OOMEHUBAIOTCS 3HAHUSIMU
MEXIy 4JI€HAaMU TPYINbl  JUIi  [PUHATUA
3¢ (HEeKTUBHBIX COBMECTHBIX pelieHnui. Pa3BuBaroT
CIIOCOOHOCTh € TOMOUIbIO BOIPOCOB JI0OBIBATh
uH(popMaIno, IEMOHCTPUPYIOT CIOCOOHOCTH K
COTPY/IHMUECTBY, CTPEMJICHHE YyCTaHABJIMBATH
OTHOIIICHUSI B3aUMOTIOHUMAaHHSL.

51.

Pemrenne 3agau mo reme
«ONEeKTpUYECKHE
SIBIICHUS

3HaTb: OCHOBHBIE MOHITUS U (DOPMYJIBI
YMerhb: NpUMEHATh 3HaHUS K PEIICHUIO 3a7a4

JInuHocTHbIE: J[EMOHCTPUPYIOT YMEHHE PEIIaTh
3a/1a4d MO Teme "DIEKTPUIECKUE SIBICHUS "
Ilo3naBaTenbHbIE: Bri6uparot HauOoJee
a¢dexTuBHBIE  CMOCOOBI  pemIeHUs  3ajad.
OCO3HaHHO W TPOU3BOJBHO CTPOST PEUYEBBIC
BBICKA3bIBaHUS B TUCbMEHHOM opMme.
PerynasituBHble: BbIIEnsOT U OCO3HAIOT TO, YTO
y>)K€ YCBOEGHO M 4YTO €lIe MOJUIEKHUT YCBOEHHIO,
OCO3HAIOT Ka4e€CTBO U YPOBEHb YCBOCHHUS.
KommyHnukaTtuBHble: ONUCBIBAIOT COAECP/KAHUE
COBEpILIAEMBIX JEHCTBUU C LEIBIO OPUEHTUPOBKU
MPEIMETHO-TIPAKTUYECKOM W WHOH
JIESATEIbHOCTH.

52.

Konumponvnasa paooma
No3 «Inekmpuueckue
A6NIeHUA»

3HaTh: OCHOBHBIE IIOHATHA U (bOpMy.]'IBI
YMeTh: IMPUMCHATH 3HAHUA K PCHICHUIO 3aaa4

JInynocTHbIe: [[eMOHCTPUPYIOT YMEHHE pellaTh
3a/1a4u Mo Teme "DIEeKTPUIECKUE SIBICHUS "
Ilo3naBaTebHbBIE: Bri6upatot HanOoJee
3¢ pexTuBHBIE  CMOCOOBI  pEIICHUS  3ajad.
Oco3HaHHO W TPOU3BOJIBHO CTPOSIT pEYEBbHIC
BBICKa3bIBaHUS B TUCBMEHHOMU (hopMe.
PeryasituBHble: BBIIENsIOT U OCO3HAIOT TO, YTO
YK€ YCBOGHO M UYTO elle MOMAJEKHUT YCBOCHHUIO,
OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCHHUSI.

27




KommynunkaTtuBHbie: OnNuCHIBAaIOT COJEp)KaHUE
COBEpPIIAEMBIX JEHUCTBUN C LIEIbI0 OPUEHTUPOBKU

IIPEAMETHO-TIPAKTUYECKOU U MHOM
JIESITEJIbHOCTH.

53. Jlamnia HaKaJIMBaHUA. Paznuunble Buapl Jamm, ucnojb3yemble B | JInuHocTHBIe: 3MepsAOT U CpaBHUBAIOT CHUITY
DneKTpuyecKkre OCBEILIEHNUU. YCTpPONCTBO JamIbl HAKaJIMBAaHMS. | TOKA B Lend, paboTy U MOIIHOCTb
HarpeBarelbHbIE TeruioBoe neiicTBME TOKa. OJIEKTPUUECKUE | MEKTPUUYECKOTO TOKA B JIaMIIE€ HAaKaJMBaHUS U B
npubopsl. KopoTkoe HarpeBaTelIbHbIE puOOpHI. [Tpuuunnel | sHeprocoeperaronieii nammne. Ilo3naBaTenbHbIE:
3aMbIKaHUE, NEeperpy3ku B LIETIM M KOPOTKOIO 3aMbIKaHUA. | Bbiaenstor 0000mIeHHbI cMBICT U (OPMAIIbHYIO
MpeIOXPaHUTEIH. [Ipenoxpanurenu. CTPYKTYpY 3aaauu. BpiOuparoT, cOnocTaBisioT U

BblsicHUTP NpPUYMHBI  TEperpy3kd CeTd U | OOOCHOBBIBAIOT  CIMOCOOBI  pEHIeHHs  3aJay.
KOPOTKOTO 3aMbIKaHUsI, OOBACHUTH ydamumcs | PeryasaTuBHble:  BHOCAT  KOpPpeKTHBBI U
Ha3HAYCHHE MpEIOXPAHUTETIEH, M3Y4YUTh | TOTIOJIHEHHS B CIIOCOO CBOMX JECWCTBHUH B Cilydae
YCTPOMCTBO JaMIIbl HAKaJIUBaHHUSL. pPacXoKJIeHUSI STaJlOHA U PEalbHOTO JEHCTBHUSL.
3HaTh: MIPUMEPBI npaktuyeckoro | KommyHukaTuBHbIe: VYuarcs YIPaBJISATH
HCITOJIb30BaHUS TEIJIOBOTO JeCTBUS | MOBEIEHUEM  MapTHepa -  y0exaaTth  ero,
3IEKTPUYECKOTO TOKA KOHTPOJIMPOBATh, KOPPEKTUPOBATh M OLICHUBATH
YMerh: paznuuarh MO MPHUHIUIY JCUCTBUS | €r0 ACHCTBHUS.
JaMIIbl, HWCIOJb3YEMbIE Ul  OCBELLEHUS,
PEIOXPAHUTENN B COBPEMEHHBIX MPUOOpax
Paszpnen 3 DQJIEKTPOMATI'HUTHBIE ABJIEHUS ( S yacos)
OcHOBHBIE BHABI [EATEJbHOCTH YYEHHKA: OKCIEPUMEHTAIBHO W3Yy4aTh SBJIEHUS MAarHUTHOTO B3auMmojaeucTBus Ten. M3ydaTs
SIBJICHUS HAMAarHWUYMBaHMS BelecTBa. ccienoBare NEHCTBHE BIIEKTPUUECKOTO TOKA B MPSIMOM IPOBOJHUKE HA MArHUTHYIO CTPEIIKY.
OOHapyxuBaTh JEHCTBHE MArHWTHOTO TOJS HAa MPOBOJHUK ¢ ToKoM. OOHapyXHMBaTh MarHUTHOE B3aUMOJEiCTBHE TOKOB. M3ydarh
MIPUHLUI JEHCTBHUS 3JIEKTPOABUTATENs
54, MarunuTHO€ noJe. MarnuTHoOe noJie. YCTaHOBJICHHUE CBSI3U MEXy | JIMUHOCTHBIE: Uccnenyror JIeficTBHE

MarunutHoe nose
MPSAMOTO TOKA.
MaruurtHasle TUHUN

UIEKTPUUYECKUM TOKOM U MAarHUTHBIM IOJIEM.
OmneiT Opcrena. MarauTHoOE 1oJie IPSIMOTO
TOKa. MarHUTHbIE TMHUN MarHUTHOTO MOJIS
CcdhopmupoBaTh y ydamxcs HayqyHble
IIPEJICTABICHNS O MATHUTHOM I10JIE U YCTAHOBUT
CBSA3b MEKY NIEKTPUUECKHM TOKOM U

3JEKTPUYECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY
IMo3naBaTenbHble: BIIensioT U GopMymHpYIOT
npobiemy. Crposrt JIOTUYECKHUE Lenu
pacCyXICHUM. YcranaBauBaroT MIPUYUHHO-
CJIEZICTBEHHBIE CBS3H.

PeryasituBabie: CaMOCTOSITENTEHO (POPMYITHPYIOT
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MardATHBIM TIOJIEM.
3HaTb: CMBICI MOHATUS MArHUTHOIO IIOJISI U
MMOHMMAaTh , YTO TaKO€ MArHWTHBIC JIWHUH H
KaKMMH OCOOCHHOCTSAMM OHU 00J1aJJaf0T

YMeTh: Briasnare CBS3b MEXIY
3JIEKTPUYECKUM TOKOM W MArHUTHBIM TIOJIEM,
OOBSICHATh CBSI3b HAINpPaBJICHUS MAarHUTHBIX
JIMHUI MarHuTHOTO MOJIA TOKAa C HalpaBJICHHUEM
TOKa B TMPOBOJHHUKE, NPUBOIUTH TPUMEPHI
MAarHUTHBIX SBIICHUH.

MO3HABATEJIbHYIO 1EJIb W CTPOAT JECUCTBUS B
COOTBETCTBHU C HEH

KommynukatuBHbIe: VCronp3yroT aneKkBaTHbIE
SI3BIKOBBIC CPEACTBA JUIS OTOOPAKCHHSI CBOMX
YyBCTB, MBICJICH U TIOOYXICHUH.

55. MarauTtHOe moJjie MarnuTtHO€ ToJie KaTymKu ¢ TOKOM. CriocoOsI JInmunoctHbie: HabmrogaroT MarHuTHOE IEWCTBHUE
KaTYIIKA C TOKOM. W3MEHEHHUSI MAaTHUTHOTO JICHCTBUS KaTYIIKU C KaTYIIKA c TOKOM. NsroraBnuBaroT
Jlabopamopuas paboma | TOKOM. DJIEKTPOMArHUTHI U UX IPUMEHEHNE. AJICKTPOMArHUT, WCHBITBIBAIOT €ro JIeHCTBHS,
Nel2 «Cobopka HcnbiTanue nerdcTBUs SIEKTPOMarHuTa HCCIIEYIOT 3aBUCUMOCTD CBOICTB
NeKMpoOMAasHUMa U O3HaKOMUTH yYalllUXCsl C YCTPOHCTBOM JMIEKTPOMAarHuTa OT CHJIbl TOKAa W HaIU4ud
ucnvimaHue e2o 3JIEKTPOMArHUTOB U UX IPUMEHEHHUEM. cepleUHUKa
oelicmeusty 3HaTh: YCTPOMCTBO u npuMmeHeHue | [lo3HaBaTesbHble: BBINOMHIIOT oOmepauuu co

3JIEKTPOMArHuToOB 3HaKaMM M CHMBOJIAMH. YMEIOT 3aMEHSATh
YMerh:  HazbiBaTh  CIHOCOOBI  YCHJICHHUS | TEPMHUHBI ONpe/eeHUSIMU. BbIIenstoT 00beKTh U
MarHUTHOTO JIEUCTBUS KAaTYIIKU C TOKOM, | IPOLIECCHI C TOUKU 3PEHUS 1IeJIOTO U YacTen
PUBOIUTH MIPUMEPBI ucnoisbp3oBanus | PeryasituBabie: CaMOCTOSITENEHO (OPMYIUPYIOT
JIEKTPOMArHUTOB B OBITY U TEXHHKE. MO3HABATENIbHYIO 1I€Tb M CTPOSAT JICHCTBUS B
COOTBETCTBUU C HEH
KomMmyHukaTuBHbIe: YcTaHaBIUBAIOT pabdoune
OTHOIICHHUS], ydaTcs 3H(HEKTUBHO COTPYAHUYATH U
CI0COOCTBOBATH MPOTYKTUBHON KOOTIEPAITHH.

56. [Tocrosinubie maruuthl. | [locTositHHBIE MarHuThl. B3aumoelicteue JInuHocTHbBIE: W3zyuator SIBJICHUS
MaruautHoe nojue MarHuTOB. HaMarHUYMBaHUS BEIIECTBA. Habmonaror
MOCTOSIHHBIX MarHUTOB. | O3HAKOMHUTH YYall[UXCsl CO CBOMCTBAMU CTPYKTYPY  MarHMTHOTO TOJIA  MOCTOSIHHBIX
MarnuTHO€ nojne MOCTOSIHHBIX MAarHUTOB M JOOUTHCS IOHUMaHUsl | MarHUTOB. OOHapyXUBalOT MAarHUTHOE IIOJIe
3emutu. pearbHOTO U 0OBEKTUBHOTO CYIIECTBOBAHUS 3emun

MarHUTHOTO TOJIsA, MOSICHUTh POUCXO0KICHHE Ilo3naBartenbHble: OCYyHIECTBISIOT TOUCK U
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Mar, IoJist 3eMIIu

OObsicHEeHNEe TTPUYNH OPUEHTAIIUH HKEJIE3HBIX
OIWJIOK B MAarHUTHOM M0JI€. MarHuTHOE I10JI¢
3emun. Pemenue 3amaq

3HaTh: O pOJIM MAarHUTHOTO TMOJS B
BO3HUKHOBEHUHM U PA3BUTHH KU3HU Ha 3eMIie
YMeTh: 00OBICHSITh BOSHUKHOBEHHE MarHUTHBIX
Oypb, HaMarHM4MBaHUE >KeJe3a, MoJydyaTh
KapTUHBI MAarHUTHOTO TIOJISI TIOJIOCOBOTO U
Jyro0Opa3HOT0 MAarHWTOB, OMHCHIBATH OIIBITHI
110 HaMarHW4YHUBaHHIO BEIIECTB

BEIJICIICHUE HEOOXO0AUMOM
BreigBuralor W 00OCHOBBIBAIOT
MpeiaraloT CrocoObl UX MPOBEPKHU.
PerynasiTuBHble: CocCTaBsIOT IUIaH u
IMOCJICIOBATCILHOCTh ACUCTBUM
KommyHukaTtuBHbIe: PazBuBaror YMEHHE
WHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U
CTPOHUTHh TMPOJYKTUBHOE B3aUMOJICHCTBHE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

uHpOpMAaLIUH.
THITOTE3HI,

o7, JleficTBHE MAarHUTHOTO JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C JInyHoCTHBIE: OOHapyXHBaIOT JIECTBHE
T0JISI Ha TIPOBOJIHUK C TOKOM. Y CTPONCTBO U MPUHIIUII ACHCTBUS MarHUTHOTO TOJII Ha TPOBOJHUK C TOKOM.
TOKOM. DJIEKTPUUYECKUN | JIEKTPOJBUIaTENs HOCTOSHHOIO TOKA N3y4aroT npuHOMN JEHCTBUS 3JIEKTPOIABUTATEIS.
JBUTATEIIb. O3HaKOMHUTB y4alUXCsl C JEUCTBUEM Cobuparot u VCIIBITBIBAIOT MOJETb
MarHMTHOTO TI0JIs1 Ha IPOBOJHUK C TOKOM, C JJIEKTPUYECKOTO IBUTaTeIIs IOCTOSTHHOTO TOKA.
MPOSIBIICHUEM JECHCTBUS CHIIbI AMIIepa, Ilo3HaBaTe/IbHBIE: AHaTM3UPYIOT  OOBEKT,
OOBSICHUTB yJalllUMCsl YCTPONCTBO U IPUHLUI | BBIENSAS CYIIECTBEHHbIE M  HECYIIECTBEHHbIE
JEUCTBUS 3JIEKTPOIBUTATEN IOCTOSIHHOIO TOKAa | MPU3HAKW.  BBIpa)karoT  CMBICH  CHTyallUu
3HaTh: KaKk ONMCHIBATb M OOBSICHATH JICHCTBUE | Pa3IMUYHBIMM CPEICTBAMU (PUCYHKH, CHUMBOJIBI,
MarHuTHOTO I0JIsl HA IPOBOJHUK C TOKOM, 3HAaTh | CXEMbI, 3HAKN).
YCTPOMCTBO IEKTPOABUIATEIS PeryasituBHbIe: Onpenensor
YMerb:  OOBACHATH  NPUHLMI  ACHCTBHS | IOCIEAOBATEIbHOCTh IPOMEXYTOUHBIX LEJIeH ¢
JIEKTPOJBUraTelsi U 00JacTU €ro NPUMEHEHHs, | yYeTOM KOHEYHOT'O pe3ysbTara
NIEPEUUCIIATD npeumyniectsa | KommynukaTuBuble: PaGortator B rpymre.
NIEKTPOABUTaTENIEH 10 CPaBHEHUIO c | Yuarcs apryMeHTUpOBaTh CBOIO TOYKY 3pEHHS,
TEIUIOBBIMU JIBUTATEIIIMH. CIOpUTL U  OTCTaWBaTb  CBOK  IO3HUIUIO
HEBPaX/IE€OHbIM Ul  OINIOHEHTOB  00pa3oM,
CJIYIIATh U CJIBIIATE.
58. Jlabopamopnasa paboma | JlaboparopHas pabota JInynocTHbIe: M3ydaroT yCTpONHCTBO M NPHHIIMII

Nels «H3yuenue
NEKMPULECKO2O

« I/I3yquI/Ie QJICKTPUYCCKOTO ABUTATCIIA
IMOCTOAHHOI'O TOKa

311, aguratens. OOBSACHIIOT YCTPOMCTBO, MPUHIIUI
JEICTBUS U IPUMEHEHHE.
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osuzamens
NOCMOSIHHO20 MOKa (Ha
mooenu)»

( Ha Mozenm)». VI3yunTh Ha MOAEIU
JIEKTPOABUTATENb IOCTOSHHOTO TOKA, U
HOBTOPUTH OCHOBHBIE 3aKOHBI U (POPMYJIBI 110
U3Y4EHHOU TEME.

[ToBTOpEHUE TEMBI 3JIEKTPOMArHUTHBIE
SBJICHUS.

3HaTh: X0 pabOThl U IPUHLUI AEHCTBUS
JIEKTPOIBUT ATEIS.

YMerb: coOHupaTh 3JIEKTPUYECKUN JBUTATEIh
MIOCTOSTHHOTO TOKa (Ha MOJENH), OIpPEeIsiTh
OCHOBHBIE JI€Talld JJIEKTPUYECKOIrO JBUTATENs
MIOCTOSIHHOTO TOKa, padoTaTh B IPYIIIIE.

Ilo3naBaTenbHble:  AHAMU3UPYIOT  OOBEKTHI,
BBIIEJISASL  CYILIECTBEHHbIE U  HECYIIECTBEHHbIE
HPU3HAKU. Crpost JIOTUYECKHE enu
paccyxJIeHHI

PeryasituBabie: CraBar yueOHyr0 3ajady Ha
OCHOBE COOTHECEHHUSI U3BECTHOTO U HEU3BECTHOTO
KoMmyHHKaTHBHBIE: Ydarcs apryMeHTHpPOBAThH
CBOIO TOUKY 3pEHUS, CIIOPUTh U OTCTaUBaTh CBOIO
MO3ULUI0  HEBPaXIAEOHBIM JUIsI  ONIIOHEHTOB
obOpazom

Pa3znen 4 CBETOBBIE SIBJIEHUS ( 10 yacoB)

OcHOBHBIE BH/bI JCATCIbHOCTH YYCHHKA: 9KCHepI/IMeHTaJ'H)HO HU3ydaTb SBJICHUC OTPAXCHUSA CBETA. HCCJ’IG}IOB&TB CBOMCTBA
n3o0pakeHus: B 3epkasie. M3aMepsaTs GokycHOe paccTosiHue coOuparomied JuH3bl. [lomydaTs n300pakeHrne ¢ MOMOIIBI0 coOMparomen
nrH3bL. HaOmronath siBICHUE JUCIIEPCHU CBETA.

59.

Hctounuku cBeTa.
PacnpocTpanenne
CBeTa.

Hcrounuk cBera. EcTecTBeHHBIC 1
HMCKYCCTBEHHBIE UCTOYHUKH TOKa. TOYECUHBIH
HMCTOYHHUK CBETAa U CBETOBOM JIy.
[IpsamosHEtHOE pacipoCTpaHEHUE CBETA.
3aKOH MPSIMOJIMHEHHOTO pacpOCTPAHECHUS
cBera. OOpa3oBaHKE TEHU U MOJYTCHH.
CoJiHeYHOE U JIYHHOE 3aTMEHue. SBieHus ,
HaOI0JaeMble TIPU MMaJICHUH JTyya Ha TPAHUILY
IByx cpen. OTpaxkeHue cBeTa. 3akOH
oTpaxkeHus cBeta. OOpaTUMOCTh CBETOBBIX
ay4en.

3HaTh: CMBICT IIOHSATHS CBET, ONTHYECKHUE
SIBJICHUSI, TEOMETPUYECKas ONTHKa, 3aKoHa
NPSIMOJIMHEHHOTO ~ PACIpPOCTPAHEHUS]  CBETA,
CMBICJI 3aKOHA OTPAXKEHHUS CBETA

Ymers: Ha0JI01aTh IPSIMOJIMHEWHOE

JInunoctHele: HaOmromaror # = OOBACHSIOT
oOpazoBaHue TEHM W MOJyTeHU. M300pakaroT Ha
PUCYHKaX 00JaCTH TCHHU U TIOJyTCHH.
Ilo3naBaTenbHbIe: BbIpakaloT CMBICI CUTYaIluu
pPa3IMYHBIMU CPEICTBAaMHU (PUCYHKH, CHMBOJIBI,
CXEMBbI, 3HaKH).

PeryasituBabie: CaMOCTOSTENHHO (OPMYIUPYIOT
MO3HABATENbHYIO 1I€Th M CTPOSAT JICHCTBUS B
COOTBETCTBHH C HE

KoMmmyHukaTuBHBIC: OOmarorest u
B3aMMO/ICHCTBYIOT C MapTHEPAMH IO COBMECTHOMN
JEeSITeIbHOCTH UM 0OMEeHY HH(pOpMaIueii.
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pacrpocTpaHeHue cBeTa OOBSICHSTH
0o0pa3oBaHUE TEHU M IOJYTE€HHU, MPOBOAUTH
UCCIIEIOBATEILCKUI IKCIIEPUMCHT 1o

MNOJIYYCHHUIO TCHHM MW IIOJIYTCHH, Ha6JIIOIlaTB
OTPAKCHUC CBCTA.

60. OTtpaxeHue cBera. Ucrounuk cBera. EcrecTBeHHbIC U Jlnunoctuble: HaOmomator U OOBSACHSIOT
3aKOH OTpa)KE€HUS CBETA. | ICKYCCTBEHHbIE UICTOYHUKH TOKA. TOUYEUHBIH oOpa3zoBaHue Te€HU U noiyTeHu. M3o0paxaroT Ha
JlaboparopHas paboTa VCTOYHMK CBETA U CBETOBOM JIyH4. pUCYHKax 00JacTy T€HU U MOIYTEHHU.

Nel4 «Hsmepenue yenos | IlpsimonmuHEHOE pacipoCTpaHEHUE CBETA. Io3HaBaTenbHbIE: BbIpaXaloT CMBICT CHUTYallMH
naoeuus, nperomieHus u | 3aKOH MPSIMOJIMHENHOTO pacpoOCTPaHEHUS pa3IMYHBIMU CpeACTBAMHM (PUCYHKH, CHMBOJIBL,
ompasiceHusi ceemay cBera. OOpa3oBaHue TEHU U TOITYTEHHU. CXEMBI, 3HAKH).
ConHeuyHOe ¥ TyHHOE 3aTMeHMe. SBieHus , PeryasituBabie: CaMOCTOSITENTEHO (QOPMYIUPYIOT
HaOJto1aeMble MIPH MaJICHUH JIyya Ha TPaHUILY MO3HABATENIbHYIO 1I€7b M CTPOSAT JEHCTBUS B
IByx cpen. OTpakeHne cBeTa. 3aKOH COOTBETCTBUH C HE
oTpaxkeHus ceeta. OOPaTUMOCThH CBETOBBIX KomMmyHukaTtuBHbIE: Oo6mmaroTcst u
Jy4YeH. B3aUMOJICVCTBYIOT C MApTHEPAMH MO COBMECTHOM
3HAaTBh: CMBICI TOHSTHUS CBET, ONTHYECKUE | JAESITEIbHOCTH UM 0OMEHY HHpOpMaIuei.
ABJIGHUSI, TE€OMETpUYECKass OINTHKa, 3aKOHa
OPSIMOJIMHEHOTO ~ paclpoCTpaHeHHsl  CBETa,
CMBICIT 3aKOHA OTPa)KEHUS CBETa
YMeTh: Ha0Ir0naTh MPSMOJIMHEHOE
pacnpocTpaHeHue cBeTa OOBSCHATH
oOpa3oBaHUME TEHU M TIOJIYT€HU, MPOBOAUTH
UCCIIeIOBATENIbCKUIMA AKCIIEPUMEHT o
MOJIYYEHUIO TEHH U TOJYTeHH, Ha0lloIaTh
OTpaXCHHE CBETA.
61. [Inockoe 3epkaio. [TocTpoenue n3o0pakeHus MpeMeTa B JInuHocTHbBIE: Uccnenyror CBOMCTBa

IUIOCKOM 3€epKajie. MHuMOe 1300paxeHue.
3epKajabHOE U PACCEIHHOE OTPAKEHUE CBETA
PackpbITh yuammmces 0cOOEHHOCTH
3epKaJIbHOro U AU (y3HOrO OTpa’keHHs CBETa,
HAY4YUTh IPUMEHSTH 3aKOHBI OTPAXKEHUS JUIs

n300paxxkeHuss B 3epkasie. CTposT M300pakeHHs,
HOJIlydaeMble C IMOMOINBIO IMJIOCKUX 3€pKalbHbIX
MOBEPXHOCTE

Ilo3naBaTenbHbBIE: YmMmerr BBIOMpATh
000011IeHHBIE CTPAaTETUH PelIeHNs 3aJa4u
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HOCTPOEHHS N300paKEHHS B TUIOCKOM 3€pKalie.
3HaTh: Kak [IOCTPOCHHEM  ONpEIEIseTCs
PacmoJIo’KeHUEe U BUJ U300pakeHUs B INIOCKOM
3epKaie

YMeTb: NpUMEHSATh 3aKOH OTPaKEHUS CBETA
OpU TOCTPOCHHUU M300paKEHUS B IIJIOCKOM
3epKajge, CTPOUTh H300pakeHUEe TOYKU B
IJIOCKOM 3€pKajie

PeryasituBabie:  CinyaioT  cnoco®  CBOMX
JIEUCTBUM C 3aJIaHHBIM 3TAJIOHOM, OOHAPYKUBAIOT
OTKJIOHEHUS U OTINYUSA

KoMmyHHKaTUBHBIE: OOmarorcst 51
B3aWMOJICVCTBYIOT C IapTHEPAMH IO COBMECTHOM
JeSITeIbHOCTH UM 00OMEHY MH(pOopMaruen

62. [Ipenomiienue cBera. Orntrueckas MIOTHOCTh Cpefibl. SIBneHue Jlnunoctubie: HabGmrogaroT mpenomMieHue CBeTa,
3aKOH MPENOMIICHUS npenomiieHus cBera. COOTHOIIEHUE MEXKITY M300paxkaroT XOJ JIyded depe3 MpesIOMIISIIOIIYIO
CBeTa. YIJI0M MaJIeHUs] U YIJIOM MpesIoMJIeHUs. 3aKOH MIPU3MY.
npenomiienus cBeta. [lokazarens npenomieHust | [lo3HaBarejbHbIe: BripakaloT cMBICT CUTyariiu
IBYX cpefl. JIMH3bI, uX pu3HUecKre CBOMCTBA M | Pa3IMUYHBIMU CpPEeACTBaMU (PUCYHKH, CHMBOJIBI,
XapakTepucTuku. @okyc JIMH3bl. DOKYCHOE CXEMBbI, 3HaKH)
paccrosinue. OnTudeckasi cuia JUH3bI. PeryasituBuble:  CiouyaloT  CBOM  Crmoco0
Onrtuyeckue mpuoopsI. JIEUCTBUSA C 3TAJIOHOM.
3HaTh: CMBICJ 3aKOHA MPEIIOMIICHHUS CBETA KommynukatuBHble: PerynupyioT coOCTBEHHYIO
Ymernb: HaOMIOAATh MPENOMIIEHHWE  CBETa, | AESATENIbHOCTh MOCPEICTBOM PEUYEBBIX ICHCTBUH.
paboTaTh € TEKCTOM Yy4eOHHKA, MPOBOIUTH
HCCJIEIOBATENIbCKUMA SKCIIEPUMEHT 1o
NPEOMIICGHUIO CBETa IpU Iepexoje Jydya u3
BO3[lyXa B BOJY, J€laTh BBIBOJBI, pa3ziNyaTh
JMH3bI TI0 BHEIIHEMY BUIY, ONPENENsTh, Kakas
U3 JBYX JIMH3 C pa3HbIMU  (POKYCHBIMHU
paccTOsSIHUSAMU JaeT OOJIbIIOE YBEIHUCHHUE.
63. JIunzel. OnTuyeckas ®dopmysa TOHKOH JIMH3bI, CBS3b (DOKYCHOTO Jlnunoctubie: HabmiogaroT xon mydeil uepes

CHJIa JIMH3BI.

PACCTOSIHUSA JIMH3bI C PACCTOSIHUEM OT IIpeaMeTa
JI0 JIMH3bI U OT N300paXKEHUSI 10 JIMH3BI,
NOHTHE ONTHYECKOM CHUJIIBI TUH3BL.. EnnHnna
U3MEpEHUS.

dopmyna TOHKOM JUH3BI, CBA3b (POKYCHOTO
paccTOSHUS JIMH3BI C PACCTOSIHUEM OT NPEAMETA

BBIIYKJIBIE M BOTHYTble JIMH3BL M3mepstor
(GoKycHOE pacCTOsiHUE COOUpPAIOLIEH  JTMH3BI.
N3o0pakatoT  xon  Jydell  dyepe3  JIMH3Y.
BBIYUCIIAIOT yBEIUYEHHUE JIUH3BL.

INo3naBaTenbHble: BbiOHUparoT, CONOCTABIAIOT U
00OCHOBBIBAIOT ~ CIIOCOOBI  pEIICHUs  3a/layui.
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JI0 JTUH3BI ¥ OT U300paKEHUS JIO JINH3HI,
HOHSITHE ONITUUECKOU CUJIbI JIUH3EL.. Eauania
WU3MEPEHUSL.

Belpaxaror  CTpyKTypy  3aJaud  pa3HBIMHU
CpencTBaMH.

PerynsituBHble: [IpuHHMarOT IO3HABATEIBHYIO
1eJIb, COXPAHSIOT €€ MPU BBINOJHEHUHU Y4EOHBIX
JIEACTBHM.

KommyHukaTtuBHbIe: [TpunepxuBarorcs
MOPAJIBHO-ITHYECKUX 51 IICUXOJIOTHYECKHUX
IPUHILIMIIOB OOLIEHMSI U COTPYJHUYECTBA.

64. N3obpaxenus, [TocTpoenne nzoOpaxeHuit mpeamera. Jlnunoctuble: HaOmomator xom myued depes
JTaBaeMbIC JTMH3O0M. Haxopsmierocst Ha pa3HOM PacCTOSIHAN OT BBIYKJIBIC ©W  BOTHYTBIC JIMH3BL ~3Mepsior
doxyca IMH3BI, TaBaEMBIX COOMparoIel U dbokycHOE paccTossHHE coOuparomend JWH3BL
paccenBaronIen JUH3aMU. XapaKTEPUCTUKA N3o0paxkator  Xom  Jyded — depe3  JIUH3Y.
M300paKeHUs, MOTYICHHOTO C TIOMOIIBIO BBIYHCISIOT yBETUYCHHUE JTUH3BI.
TUH3bL. VCIoJIb30BaHMe JIMH3 B ONITHYCCKHX IMo3HaBaTenbHbIe: BEIOHPAIOT, COTIOCTABISAIOT U
npudopax 000CHOBBIBAIOT ~ CIOCOOBI  PEIICHUS  3aJadH.
3HaTh: TIpaBUiia TIOCTPOCHUS B. COOMparomieit U | Beipaxkatlor ~ CTpyKTypy — 3aladyd  pa3sHBIMH
pacceuBaroliei JuH3e CpEICTBaMHU.
VYmMmerb: crpouTh u300pakeHus, naBaemoe | PeryasituBHble: [IpuHMMAOT MO3HABATEIHHYIO
auH30M  (pacceuwBaromiel W coOuparoleil), | 1eiab, COXpaHSIOT €€ MPU BHIIOJHEHUH Y4eOHBIX
pa3iuyaTh ~ MHUMO€ W JCHCTBUTEJBHOE | ICUCTBUMA.
u300paxeHue. KomMmyHukaTuBHbIE: [TpunepxxuBaroTcs
MOPAIBLHO-3THYECKHUX u MICUXOJIOTMUECKUX
MPUHIIMIIOB OOLIEHUSI U COTPYTHUYECTBA.
65. Jlabopamopuas paboma | Jlabopatopnas pabora «llomyuenue JInunoctuble: HabmrogaroT xon mydeil uepes

Ne 15 «llonyuenue
uzobpasicenuss npu
NOMOWU TUH3bLY

N300payKeHMsI TP MOMOILH JINH3BI»
OKCIIepUMEHTAIbHO ~ HAY4YMUThCS  IOJyYaTh
n300paKeHusl, JaBaeMble JIMH30M, ONpenensiTh
(OKyCHOE pacCcTOSIHUE M ONTHYECKYI0 CHILY
JIMH3BI.

3HaTh: Kak TOJdydaTh M300pa)xkeHue ¢
IIOMOUIBIO JINH3

YMeTb: u3MEpATh (POKYCHOE pacCTOsIHHE H

BBIIYKJIbIE M BOTHYThle JIMH3BL VI3mepsiorT
(GoKycHOE pacCTOsiHUE COOUpPAIOLIEH  JTHH3BI.
N3o0paxkaroT  xoj  Jydell  dyepe3  JIMH3Y.
Beruuciisor yBeianueHue JIUH3bI.
IMo3naBaTenbHble: BbiOKparoT, CONOCTABIAIOT U
00OCHOBBIBAIOT ~ CIOCOOBI  pEIIEHUS  3a/layuH.
BelpakatloT ~ CTpyKTypy  3aJaud  pa3HbIMHU
CpEICTBaMHU.
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ONTUYECKYI0 CUJIYy JIMH3bl, aHaJIU3UpOBATH
HOJIy4YEHHbIE npu MIOMOIIIH JIMH3BI
U300pakeHUsl, JeJIaTh BBIBOJbI, MPEACTABIATH
pe3yabTatr B BUE Tabnuil, paboTaTh B Tpymie
KooIepanuu

PerynsituBHble: [IpuHHMarOT IO3HABATENIBHYIO
1eJIb, COXPAHSIOT €€ MPU BBINOJHEHUHU Y4EOHBIX
JIEACTBHM.

KomMmyHukaTtuBHbIE: [IpunepxuBarorcs
MOPAJIBHO-ITHYECKUX 51 IICUXOJIOTHYECKHUX
IPUHILIMIIOB OOLIEHMSI U COTPYJHUYECTBA.

66. Pemenue 3a1au o Teme | Pemienue 3a1a4 Ha 3aKOHBI OTPaXXEHUS U JInunocrubie: [lomyuaror  u300pakeHue c
«CBETOBBIE SBICHUS. IPEIOMIIEHUS CBETa, MOCTPOCHUE noMmouiplo cobuparouieil auH3bl.  COCTaBISAIOT
N300paXeHU, MOJIy4EHHBIX C TOMOIIBIO AITOPUTM MOCTPOEHUS M300pakeHU I B
IJIOCKOTO 3epKaja, cobuparouieil u coOuparomMX U pacCceHBaIONINX JIMH3AX.
paccenBaronIen JTUH3. IMo3unaBareabnbie: Broigenadaror  0000IeHHBIN
3HaTh: paBuiia MOCTPOEHUS B JIMH3AX CMBICT U (QOpMalbHYIO CTPYKTYpy 3aJayH.
YMeTh: NIpUMEHATh 3HAHUS K PELIEHUIo 3ajad | BeiOMpaioT 3HAKOBO-CHUMBOJIMYECKHE CpEACTBA
Ha TOCTpPOEHHUE M300paXeH, JaBaeMbIX | JUIsl IOCTPOEHUS MOJEIIH.
IJIOCKUM 3€PKajioM U JIUH30M. PeryasituBable: CraBiar ydeOHYIO 3amady Ha
OCHOBE COOTHECEHHS TOrO, YTO YK€ M3BECTHO U
YCBOEHO, U TOTO, YTO €I11€ HEU3BECTHO
KomMMyHukaTuBHBIE: Y4Yarcsi OpraHu30BbIBATh U
IUIAHUPOBAaTh ~ y4eOHOE  COTPYIOHHYECTBO  C
YUUTEJIEM U CBEPCTHUKAMM.
67. Konumponvnan paboma | KoMminekcHOe IpUMEHEHUE 3HAHUM 110 TEME. JIn4HOCTHBIE: JleMoHCTpUpYIOT yMEHHUE
Ned «3axonwl 3HaTh: TpaBWiIa TOCTPOEHUS B JIMH3AX, | IPUMEHITh TEOPETUUYECKHE 3HAHUS Ha MPAKTUKE,
ompajicenus u dbopMyny TOHKOW JIMH3bI, ONTHUYECKOW CHIIBI | pemiaTh 3aJaud Ha IpUMEHEHUE 3HaHUH,

npeinominenus ceema))

JINH3BGI.

YMeTh: IMIPUMCHATb 3HAHUA K PCHICHHUIO 3aJa4d
Ha IIOCTPOCHHC H306pa)KeHHI>i, JaBaCMbIX
IIJIOCKHUM 3CPKAJIOM U JIMH301.

MOJIYYCHHBIX IIpU H3YYCHUU KYpCa (1)I/I3I/IKI/I 8

kimacc.  PabGorator ¢ "kaproi = 3HaHUK",
JNeTanu3upysd MW YTOYHSS OOyl KapTHUHY.
JoGaBnsitoT CBS3H MEXITy paszaenamu,
M3YyYEHHBIMH B 7-8 Kilaccax

ITo3naBaTenbHbIE: BeiOupator HaunOoJee
spdekTuBHBIE  CcMOCOObI  pelieHus  3ajad.

Oco3HaHHO U IMPOU3BOJIBHO CTPOAT PCUCBBIC
BBICKa3bIBaHU A B MMUChbMEHHOMN (bopMe.
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CTpyKTypupyroT 3HaHUS. YcTaHnaBiIuBaroT
IIPUYMHHO-CJICICTBEHHBIE CBA3U

PeryasituBabie: OCO3HAIOT KauyecTBO U YPOBEHb
ycBoeHUs. OIEHMBAIOT JOCTUTHYTBIH pe3yJsbTar.
BBIOenaoT u 0CO3HAKOT TO, YTO YK€ YCBOCHO U
YTO €H€ TOJUIEKUT YCBOEHHUIO, OCO3HAIOT
Ka4eCTBO U YPOBEHb YCBOEH
KommynunkaTruBHble: OnNHCHIBAaIOT COJEp)KaHUE
COBEpIIAEMBIX JeHCTBHUN. [IpOsBIIOT TOTOBHOCTH
aZIcKBATHO pearupoBaTb Ha HYXAbl JIPYrux,
OKa3plBaTh ~ IOMOIIb W SMOIMOHAIBHYIO
HOJJICPKKY apTHEPaM.

68.

I'na3 u 3penue.

Crpoenne rnaza. bome3nu ria3. Koppeknus
IJI0XOT0 3peHus. OUKH.

3HAaTh: CTPOCHHME IJ1a3a U MEXaHU3M 3PCHUS.
YMerhb: HaXOOUTh NPUYMHBI IUIOXOTO 3PEHUS y
YEJIOBEKA.

JInyHOCTHBIE: JleMoHCTpUpYIOT YMEHHE
OOBSCHATH  ONTHUYECKHE  SBIICHUS, CTPOUTH
U300pakeHHs] MPEeIMETOB, TOJy4YaeMmble IpHU
MOMOIIH JIMH3 U 3€pKajl, BBIYUCIATH ONTUYECKYIO
CUILy, JOKYCHOE pacCTOSIHUE JTUH3BL.
Ilo3naBaTenbHbIE: Bri6upator HauOoJee
a¢pexTuBHBIE  CMOCOOBI  pemIeHUs  3ajad.
Oco3HaHHO W TPOU3BOJBHO CTPOST pEUYEBBIC
BBICKa3bIBaHUS B MUCbMEHHOU opMme
PeryasituBHbie: OCO3HAIOT KaueCTBO U YPOBEHb
ycBoeHusl. OLeHUBAIOT JOCTUTHYTHIN pe3ysbTar.
KommynukatuBuble: ONHCBHIBAIOT COJEp)KaHUE
COBEPIIAEMBIX NeUCTBHH, UCIOJIB3YIOT
aZicKBaTHbBIC SI3BIKOBBIE CpeacTBa TUIs
0TOOpaKEHUSI CBOUX MBICIICH.
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TemaTnyeckoe mIaHUPOBaHuUe, 9 KiIacc

Ne/n JaTa Pas e, Tema ypoka OCHOBHBIE BUJIbI J€SITEIBHOCTU yHalllUXCsl
3aKkoHbI B3aMMO/IeiCTBUA U
ABUKeHHs TeJ (42 1)
1 MarepuanbHass  Ttouka. Cucrtema | HaOmronate ¥ onMchiBaTh NPSIMOJIMHEMHOE M PAaBHOMEPHOE JIBKEHHUE TEJIEKKU C
otcuérta. [lepemenienue. KanenbHuIe. OnpenensTe MO JIEHTE CO ClleJaMH Kalleldb BUJ JABM)KEHUS TEJEKKH,
IPONJEHHBIN €10 MyTh M MPOMEXYTOK BPEMEHH OT Hayajla JBUKEHHS J0 OCTAaHOBKH;
000CHOBBIBATh BO3MOHOCTb 3aMEHbI TEJIEKKHU €€ MOJIEJIbI0 — MaTepHaIbHON TOUKOMN
— 78 omnucaHus JABWKeHus. I[IpuBoaWTh npUMeEphl, B KOTOPHIX KOOPIHHATY
JIBUKYIIETOCsl Tejla B JII0O0OH MOMEHT BPEMEHM MOXKHO OIpeAeTuThb, 3Has €ro
HayaJlbHYI0 KOOPJAMHATy M COBEPLUIEHHOE MM 3a JIaHHBIM IPOMEXYTOK BpeMEHU
nepeMeIleHe, U HeNb3s, €CIIM BMECTO NepeMElCHNs 3aJaH PO IEHHBbIH MyTh.
2 Omnpenenenue KoopauHaThl | Onpenens T MOIYIM M INPOEKLUHUU BEKTOPOB Ha KOOPIMHATHYKO OCh; 3allUCBIBATH
JBYDKYILETOCs Tema YpaBHEHHE MJIsl OINpPENeNIEHUs] KOOPAMHATBHI JBIIKYLIETOCS Tela B BEKTOPHOH MU
CKaJIIpHOH (hopMe, UCTIONIb30BaTh €r0 AJIsl PELICHUs 3a/1a4
3 Pemenne 3ajga4 o teme | OnpenensaTe MOAYIUM M MPOEKIMM BEKTOPOB Ha KOOPIMHATHYIO OCh; 3alMCHIBATh
"Ilepemerienue. Omnpenenenue | ypaBHEHUE JUIsl ONpENENeHHMs KOOPAMHATBI JBMXKYILErocs Tejla B BEKTOPHOH u
KOOpAMHATHI ABHXKYIIErocs Tena" CKaJIIpHOHU (hopMe, UCTIOJIb30BaTh €ro JJIsl pEeHICHUs 3a/1a4.
4 Ilepememienue mnpu paBHOMEPHOM | 3amMchIBaTh (GOPMYJIBL: I HAXOXKAECHUS NMPOEKLUUN U MOAYJS BEKTOPA IepeMeleHHs
IPSIMOJIMHENHOM JIBUKEHUU TeJsa, JUIsl BBIYMCIEHHUS KOOPAMHAT ABMIKYLIErocs Tesa B JII0OOW 3aJaHHBI MOMEHT
BPEMEHHU; JIOKa3bIBaTh PABEHCTBO MOJAYJS BEKTOpa MEpeMeIleHuUs POHAEHHOMY ITyTH
5 Perrenne 3amay Ha IepeMelleHHe | U IUIOLaau HoJ rpadMKoM CKOPOCTH; CTPOUTh I'paUKH 3aBUCUMOCTH KOOPJIUHATHI OT
IIPU PAaBHOMEPHOM HPSMOJIMHEHHOM | BPEMEHH.
JIBMDKEHUU
6 [IpsimonuHeiiHoe paBHOYCKOpeHHOE | OOBACHATh (U3UYECKUH CMBICH TOHSATHHA: MIHOBEHHAsh CKOPOCTb, YCKOPEHHUE;
NBUKEHHE. Y CKOPEHHE. IPUBOAUTH HPUMEPHl PABHOYCKOPEHHOTO JBWXKEHMS; 3alUCBIBaTh (opMyilty s
OTIpe/IeIeHUs] YCKOPEHHsI B BEKTOPHOM BUJE U B BHJIE NMPOEKLUI Ha BBIOPAaHHYIO OCb;
7 Pemenne 3aau o TeMe | IPUMEHATh GOPMYIIBI JUIs pacyéTa YCKOPEHUS U MPOEKLUU YCKOPEHHUS

«IIpsAMOJIMHEHOE PAaBHOYCKOPEHHOE

AL pCHICHUSA 3a4ad, BbIPpAXKATH JHOGyIO N3 BXOJJAIIHUX B HUX BCIWYHUH UYCPE3
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JIBH)KEHUE. Y CKOPEHUE»

OCTaJIbHBIC BCIIMYHHBI.

8 Ckopoctb NPSIMOJIMHEHHOTO | 3amuchiBaTh (HOPMYNBI, YUTAaTh M CTPOUTH TpadUKd 3aBUCUMOCTH CKOPOCTH OT
PaBHOYCKOPEHHOT'O JIBUKEHMSI. | BPDEMEHU M IPOEKLHMU CKOPOCTH OT BPEMEHH; pellaTh pacyeTHble U KayeCTBEHHbIE
I'padux ckopocTu 3aJjauu C MPHUMEHEHHEM (JOPMYIT IO TeMeE.

9 Pemenne 3amau no teme «CkopocTh | 3anmuchiBaTh (OPMYNBI, YUTAaTh M CTPOUTH T'padUKd 3aBUCHMOCTH CKOPOCTH OT
MPSIMOJIMHENHOTO BPEMEHHM U TMPOEKIUH CKOPOCTH OT BPEMEHH; pelllaTh pacyeTHbIE U KaueCTBEHHBIE
PaBHOYCKOPEHHOTO JBUKEHMS. | 33/1a4¥l C IPUMEHEHHEM (OPMYII 10 TEME.

I'paduk ckopocTu»

10 Pemenune 3amau no teme «['paduk | 3amuceiBaTh (QOPMYNbl, YUTATh U CTPOUTh TpapUKHd 3aBUCHUMOCTH CKOpPOCTH OT
CKOPOCTH» BPEMEHHU U TMPOEKIUH CKOPOCTH OT BPEMEHH; pEellaTh pPAacUYeTHbIE U KaueCTBEHHBIE

3a/1auM ¢ MpUMeHeHneM (GopMyll o TeME.

11 [lepememenue Tena npu | Pemate pacderHble 3a7auM ¢ HpUMEHEHHEM QOpMya Ul TMEepeMEIIeHUs U €ero
MPSIMOJIMHEHOM PAaBHOYCKOPEHHOM | MPOEKLMH Ha HaNpaBl€HHE JBUKEHMs; HAONI0NaTh JABM)KEHHME TEJIEKKH C
JIBYDKEHUU. KaleJIbHULIEH; 1e/1aTh BBIBOJBI O XapaKTepe NBMXKEHUS TEJICXKKH; BBIUYUCIATh MOMIYJb

BEKTOpa IEPEMEIIEHHUs,, COBEPLICHHOTO MPAMOJMHEMHO U  PaBHOYCKOPEHHO
JBIDKYLIUMCSI TEJIOM 32 N-10 CEKYHly OT HayaJla JABHKEHMs, TI0 MOTYIIO ITEpEMEIIECHNS,
COBEPIIICHHOTO UM 3a k-10 CeKyHIy.

12 Pemenune 3aj1a4 o teme | Pemars pacueTHble 3ajaud ¢ IpUMEHEHHEM (opMyid Uil IepeMelleHHs U ero
«Ilepemerienne Tena IPU | IPOEKLUU Ha HampaBiieHHe ABWXeHMs. lcnoab3oBaTh (GOpMyIsl JUIsl CKOPOCTH U
IPSIMOJIMHETHOM PaBHOYCKOPEHHOM | YCKOPEHHs TMPSAMOJUHEHMHOr0 pPaBHOYCKOPEHHOIO JBWKEHHA. UYuTaTh TIpauku
JBYDKEHUU" CKOPOCTH U IBM)KEHUS U MOJy4aTh U3 HUX HYKHYIO HH()OpMAIHIO.

13 J/p Nel «Hccneoosanue | Ilonb3yacb  METPOHOMOM,  OIpENeNATh IPOMEXKYTOK BPEMEHHM OT  Haydaia
PABHOYCKOpenHo20 08udiceHuss 6e3 | pABHOYCKOPEHHOI'O JIBWKEHMS IIapHKa JI0 €0 OCTAaHOBKH; ONpPEAENTh YCKOPEHHE
HA4anbHOU CKOPOCIMUY. JBIDKEHUS IIapyMKa M €ro MI'HOBEHHYIO CKOpPOCTb Iepel yJapoM O LWINHAD;

IPEICTaBIATh PE3YJIbTaThl U3MEPEHUN M BBIYUCIECHUN B BUJE TaOaMIl U IrpadUKOB; 1O
rpaduKy OnpeAessTh CKOPOCTh B 33JJaHHBIM MOMEHT BpeMEeHH; paboTaTh B IPYIIIIE.

14 OTHOCHTENBHOCTD ABHKEHUS Habntonate u onuchiBaTh JIBUKEHHE MasTHUKA B JBYX CHUCT€Max OTcueTa, OJHAa M3

KOTOPBIX CBA3aHa C 3CMJICI\/'I, a Jgpyrasia ¢ HGHTOﬁ, ILBHH(YHlCﬁCH PaBHOMEPHO
OTHOCUTCIIbHO 3C€MJIM, CpaBHHUBATHL TPACKTOPUH, IIyTU, HNCPCMCIICHUA, CKOPOCTH
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MasATHHKAa B YKAa3aHHbIX CHCTCMaX OTCUYCTA; MNPUBOAWUTL HNPUMEPBI, HNOACHAIOIIUC
OTHOCHUTCJIIBHOCTDb IBUXKCHU.

15 JNuuamuka. Muepuunanbasie cucteMsl | HaGmogaTe mnposiBieHWe HMHEPUUU; MNPUBOJIUTH TMPUMEPHI TPOSBICHUS WHEPIUU;
orcuéra. |1 3akoH HptoTOHA pelaTh KaueCTBEHHBIE 33/1aul Ha IPUMEHEHHUE NepBOro 3akoHa HproToHa.

16 Cuna. 2 3akoH Hprotona 3anuceiBaTh BTOpoi 3akoH HploToHa B Buae (opMmylnbl; pemarbh pacyeTHbIE U

KayeCTBEHHbIE 33JJa4l HAa IPUMEHEHHUE 3TOr0 3aKOHa.

17 Pemenne 3amau mo teme «Btopoii | 3anuceiBaTh BTOpOM 3akoH HproToHa B BuAe (GOpMyIbl; pemiaTh pacueTHbIE |
3akoH HproToHa» KayeCTBEHHbIE 33JJa4l HAa IPUMEHEHHUE 3TOr0 3aKOHa.

18 Tpernii 3akoH HproTOoHa HaGnronaTe, onmuceiBaTh U OOBSICHSATH OIBITHI, WJUTFOCTPUPYIONIUE CIPABETUBOCTH
TpeTbero 3akoHa HproTOHa; 3amuchiBaTh TpeTHil 3akoH HbioToHa B BHIEe (GOpMYIbI;
pelaTh pacueTHbIE U Ka4YeCTBEHHbIE 3314l Ha IPUMEHEHHE ITOr0 3aKOHa.

19 CBoOonmHoe  manenue  Tten  u | HaGmionath majeHue OHUX M T€X K€ TEJ B BO3JAyXE U B Pa3peKEHHOM MPOCTPAHCTBE;

JBUKEHHE Tella, OPOIIEHHOrO BBEPX. | IedaTh BBIBOJ O JBM)KEHHUU TEJ C OJUHAKOBBIM YCKOPEHHEM MpHU JAEHCTBUM Ha HUX

HesecomocTs. TOJIBKO CHJIbI TsKecTH. HalOnmronaTh OMbBITHL, CBUIETENBCTBYIOIIME O COCTOSHUU
HEBECOMOCTHU TeJl; CAeJaTh BBIBOJ OO0 YCIOBUSX, MpPU KOTOPBIX Tejla HAXOAATCA B
COCTOSIHUM HEBECOMOCTH; H3MEpATh YCKOPEHHE CBOOOJHOTO NajeHus; paboTaTh B
rpynne.

20- Pemenne 3agau mo reme «CBoboaHOE | [IpumMenaTs (opmyasl Uil TEpEeMEIIeHHs MPU PaBHOYCKOPEHHOM JBHKEHUU K

21 MaJieHue Te» CUTYyaLMsIM, KOTJa TeJNO JIBHKETCS MOJI IEUCTBUEM CUJIbI TshkecTH. COBEPILIEHCTBOBATh
HaBBIKM BBIOOpA CHUCTEMBbI OTCYETA, TeJla OTCUETA, HAXO0XKICHUS MPOEKUUNA BEKTOPHBIX
BEJIMYUH HA OCH KOOPAMHAT.

22 Jlabopamopnuas paboma Ne2 | IIpuMeHATh TOJIydeHHbIE 3HAHUS Ha mnpakTuke. CpaBHUBATh HAWJACHHOE YCKOPEHHE
«H3mepenue yckopeHus c60000H020 | CBOOOTHOTO MajieHus ¢ TAOMIWYHBIM. HaXoAuTh MOTrpeHOCTH U3MEPEHUI U YUYUTHIBATD
naoeHusy. UX B 3aIHCH PE3yJIbTAaTOB MPAKTUYECKON PabOTHI.

23 3aKOH  BCEMHUPHOrO0  TATOTEHMs. | 3alKMChIBaTh 3aKOH BCEMHPHOTO TATOTEHHUS B BHJIE MAaTE€MaTUYECKOTO YpPaBHEHUS;
YckopeHue cBOOOIHOTO MajieHUs Ha | 3HATh (PU3UYECKHI CMBICI BEIWYMH, BXOIIIIUX B HEro; YMETh BBIpaXaTb U3
3emiie U APYTUX HEOECHBIX Tejax. MaTE€MaTUYECKOM 3alMCH 3aKOHA HEU3BECTHHIE BEJIMYMHBI.

24 Pemienne 3amau mo Teme "3akoH | PemiaTe pacueTHble M KaueCTBEHHBbIE 3aJaud Ha NpUMEHEHHE 3akoHa BcemupHoro
BCEMUPHOTO TSATOTEHUs". TATOTEHUs; paboTaTh C 3aJaHUSIMU, IPUBEACHHBIMU B pazjiene «VToru riaBby».

25 Cuna ynpyroctu 3HAKOMUTHCS C MPOSIBICHUSMHU YIPYTHX CBOMCTB Tell
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26

Pemenne 3amau mo Tteme «Cuia
YIIPYTOCTH

Pemate pacueTHble M KadyeCTBEHHBIE 3a/ayd HAa IPUMEHEHHE 3HAHUU O CHIIE
YIPYTOCTH

27 Cuna tpeHus PemaTh pacyeTHble U KaueCTBEHHbBIE 33/]Ja4l HAa IpUMEHEHUE (DOPMYJIbl CUJIbl TPEHHUSI
28 Pemenne 3amau no Tteme «Cuna | Pemats pacueTHble U KaU€CTBEHHBIE 3314l Ha IPUMEHEHNUE (POPMYIIbI CHIIbI TPEHUS
TPEHUSD)
29 [IpsimosinHeltHOe W KpuBoJIMHEWHOE | 3 3aKkoHa BCEMUPHOTO TIATOTEHMsI BBIBOJAWUTH (OPMYIy Uil YCKOPEHHS CBOOOIHOTO
nBUKeHue. JIBmxenue Tenma 1o | mageHus. IIpuBoauThH nmpuMephl NPSIMOJIMHEHHOTO M KPUBOJIMHEWHOTO JIBU)KEHUS Tell;
OKPY>KHOCTH. Ha3bIBaTh YCIOBUS, IPU KOTOPBIX TeJa ABUKYTCS NPSIMOIMHENHO MM KPUBOJIMUHEHHO;
BBIUUCIISATh MOJY/Ib LIEHTPOCTPEMHUTEIBHOTO YycKopeHuss no Gopmyne. Pemarts
pacueTHble M KaueCTBEHHbIE 3aJayd; CIyIIaTb OTYET O PE3YyJIbTaTax BbHIINOJHEHUS
3a/laHUSA-TIPOeKTa «ODKCIEPUMEHTAILHOE MOATBEP)K/ICHUE CIPaBEAJIMBOCTH YCIOBHS
KpUBOJMHEWHOTO JBIKEHUS Tel»; ciymarh nokian «VckyccTBEHHBIE CITyTHUKU
3emiiny, 3a/1aBaTh BOMPOCHl U IPUHUMATh Y4aCTUE B 00CYKJICHUH TEMBI.
30 Pemenue 3agau «/IBmxenue tena no | IlpuMenars Gopmyibl K pemeHuto 3a1a4
OKPY)KHOCTH C TIOCTOSIHHOM  TIO
MOJIyJIF0 CKOPOCTBIO»
31 HckyccTBEHHBIE CTYTHUKHU 3eMITU 3HAKOMUTH € 3aKkoHaMu ABrxkenust MC3
32 Nmnynse. 3aKoH coxpaHeHus | [laBaTh onpenesneHue UMIYNbca TeNa, 3HaTh €ro €AMHUILY; OOBACHATh, Kakas cUCTEMa
UMIIYJIbCA. TEJI Ha3bIBACTCS 3aMKHYTOM, NMPUBOAUTH MPUMEPHI 3aMKHYTOH CHUCTEMBI; 3aIIUCHIBATh
3aKOH COXpaHeHus umimyiabsca. Habmoaate u 00bACHATH 110JIET MOAEIH PAKETHI.
33- Pemenne 3amau no teme «Mmmynbe. | Pemarh kauecTBeHHble M pacu€THbIE 3a7ayd HAa NPUMEHEHHE 3aKOHA COXpaHEHUs
34 3aKOH COXpPAHEHUS UMITyJIbCa» UMIylbca. BoipaxkaTh U3 MaTEMAaTHYECKOM 3alIMCH 3aKOHA HEU3BECTHBIE BEJIMYMHBI.
35 PeaktuBHOE aABMXKEHME. PakeTbl PaccMoTpeTs NpUHIMI PEAKTUBHOIO JABMKEHHUSI
36 Pabora cuibl. IlorennumansHas u | PaccMoTpeTs mepexo/ibl BUIOB MEXaHUYECKOM SHEPrUU
KHHETHYECKasi SHeprust
37 Pemenne 3amau no teme «Pabota | Pemarh pacueTHble M KaueCTBEHHbIE 33Ja4d HAa NPUMEHEHUE 3aKOHA COXPAHEHUS
CHJIBI. ITorennmanbHas U | 3Hepruu; paboTatk C 3alaHUsIMU, IPUBEAECHHBIMU B pazjiene «/Toru riaaBe».
KMHETUYECKAsi JHEPTHs»
38 3aKOH COXpaHEHMsI MeXaHWdecKol | PemaTe pacueTHple M KadeCTBEHHBIE 3aJaud HAa IPUMEHEHUE 3aKOHA COXpPaHEHHS
SHEPrUU SHEepruu; paboTaTh C 33JaHUSMU, IPUBEJICHHBIMU B pa3jene «MToru riassiy.
39- Pemenne 3amau no teme «3akoH | Pemiate pacdeTHble M KAauyeCTBEHHBIE 3a/layd Ha NPUMEHEHHE 3aKOHA COXPaHEHUs
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40 COXpaHECHHS MEXaHMYECKOH | SHEpruH; padoTaTh C 3aJaHUSIMH, IPUBEACHHBIMU B pazzeine «/Toru riaBe».
SHEPTUNY.
41 [ToBTOpEeHue TEMBI «3akoHbl | DOpMYyNIHUPOBATh 3aKOHBI M TOHSATHS TEMBbI; 3alUCHIBATh (POPMYIBI CKOPOCTH,
B3aMMO/ICHCTBHYSI U IBHKCHHUS TEID) YCKOPEHHUs, TMEpEeMEIIeHUs] B TPOCKIHMSIX Ha OCH JABIKEHHS M TPHMEHATh UX K
pemeHuio 3amad. lIpuMeHATH HW3y4YeHHBIE 3aKOHBI K pEHICHHIO 3amad. Pemath
Ka4eCTBEHHBIE 3/1a4H, TPUBJIEKast K 00BSICHEHNIO IOJyYeHHBIC 3HAHUSL.
42 Konmponsnasn padoma Nel | TlpuMeHATh 3HAHUS K PELICHUIO 3ajay.
«3axkonvt  e3aumoolencmeus  u
06UIICCHUA men)
MexaHn4yeckue KoJae0aHus 1
BOJIHbI. 3BYK (16 4)
43/1 KonebarenbHoe nBwkeHue. | OnpenensaTh KojiebaTeabHOE JBH)KEHHE IO €ro IpH3HaKaM; HPUBOJUTH MPHUMEPHI
Konebarenbuble cucteMbl. MasTHUK. | Koyie0aHHM; OMHMCHIBaTh JWHAMUKY CBOOOJHBIX KOJIEOAHMM NPYKUHHOTO H
MaTeMaTHYEeCKOTO MAsTHUKOB; H3MEPSATh JKECTKOCTh TPYXHHBI WIH PE3UHOBOTO
IIHYypa.
44/2 Bennuunsl, xapakrepusyrone | Ha3piBaTh BeIMUYUHBI, XapaKTepU3YyIOLIUE KojebaTenbHOE JBU)KEHUE; 3alUChIBATh
KosiebaTenbHOE IBUKEHUE GopMmynny  B3aUMOCBSI3M  MEpHOJa M YacTOThl  KoOJIEOAaHWH;  IPOBOJUTH
9KCIIEPUMEHTAIBHOE HCCIIE0BAaHNE 3aBUCHUMOCTH IMEpHOAa KoJeOaHHH MpYXKHUHHOTO
MasiTHUKa oT m ¥ k.
45/3 Pemenune 3ajga4 o teme | Ha3piBaTh BeNMUMHBI, XapaKTepHU3YIOILUE KojeOaTelnbHOe JBU)KEHUE; 3alHChIBATh
«XapaKTepUCTUKU  KoJiebaTelbHOro | (GopMyay B3aUMOCBSI3M IEpUOJAa M YacTOThl KojleOaHWH; MPUMEHATh (OPMYIbl K
JIBYDKEHUS pEILIEeHUIO 3a/1a4.

46/4 lMapmoHnueckue KoyeOaHus. HaGmrogaTe mnepuoauyecKkuid XapakTep TapMOHHUYECKHMX KoJieOaHWW Ha MpuMepe
pa3BEPTKU KOJIEOATEILHOTO JBMXKEHHS KOHMYECKOIO MAasTHUKA; 3HAKOMUTHCA C
yYpaBHEHHEM I'apPMOHHUYECKOTO JBM)KEHUS KOJIEOIIOErocs Tea.

47/5 3aryxarouue kosnebanus. | OOBSCHATh MPUUYMHY 3aTyXaHus CBOOOJHBIX KoJieOaHUI; Ha3bIBaThb YCIOBHE

BoiHyX/1eHHbIE KOJIeOaHusl. CYIIECTBOBaHMsI HE3aTYXaIOUIMX KoJIeOaHuil.

48/6 Pe3onanc. OOBACHATDH, B UEM 3aKJIIOYAETCS SIBICHUE PE30HAHCA; IPUBOAUTH MPUMEPHI MOJIE3HBIX
Y BPEJHBIX NPOSIBICHUI pE30HAHCA U MYTH YCTPAHEHUS MOCIEHUX.

4917 Jlabopamopnaa  paboma  Ne 3 | [IpoBOUTH HUCCIIEIOBAHUS 3aBUCUMOCTH NEpHOJa (YacTOThI) KOJIeOaHUN MasTHUKA OT

«Hccneoosanue 3a8ucUMocmu
nepuoda U 4acmomvl C8000O0HLIX

JJAHBL €ro HUTH; NPCACTABJIATH PE3YJIbTATHI I/ISMepeHI/Iﬁ U BBIYMCICHUM B BHJE
Ta6J'II/II_I; pa6OTaTL B T'PpyHIic; CJIymaTb OTHCT O PE3YJIbTATaX BBINNOJHCHUA 3alaHUA-
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Konebanull Masmuuka om OJIUHbL €20
HUumu»

npoekta «OrmnpejesieHne Ka4eCTBEHHOW  3aBHUCHUMOCTH  IepuoJa  KoJieOaHui
MaTEeMaTUYeCKOT0 MasiTHUKA OT YCKOPEHHUsI CBOOOIHOTO MaJICHUSI.

50/8 Pacnpoctpanenne  konebanuii B | Pasnuyare momepedHble W MPOJOJIBHBIE BOJHBI, ONMCHIBATh MEXaHU3M 00pa30BaHUS
cpene. Bomubl. IIpononbHbIE W | BOJH; Ha3bIBATh XapaKTEPU3YIOIINE BOJIHBI (PU3NYECKUE BEIINIHHEI
IONCPCYHBIC BOJIHBI.

51/9 Jnuna BOJIHEI. Ckopoctb | Ha3piBaTh BEMUYMHBI, XapaKTEpU3YIOIIME YIOPYTHE€ BOJHBI, 3alMCHIBATh (HOPMYJIBI

pacrpocTpaHeHus BOJIH B3aMMOCBS3H MEXIY HUMU.

52/10 Pemenne 3amau no teme «/{nuna | IlpuMeHATh GopMyIbl 1151 CKOPOCTH U AJTMHBI BOJIHBI K PELISHUIO 3a/au.

BOJHBL. CKOpPOCTh PACIpPOCTPAHCHHUS
BOJTH
53/11 Hcrounukn 3BYKa. 3ByKkoBbI€ | Ha3piBaTh 1narna3oH 4acToOT 3ByKOBBIX BOJIH; IPUBOJNUTH MPUMEPHI HCTOYHUKOB 3BYKA;
KojeOaHus MIPUBOJIUTH OOOCHOBAHUS TOTO, YTO 3BYK SBJIIETCS MPOJIOJIHOM BOJHOM; — CIIyIIATh
TOKIan «YIbTpa3ByK W WH(Pa3ByK B NPHPOJE, TEXHUKE W MEIHUIMHE», 3a71aBaTh
BOITPOCHI M IPUHUMATDb Y4aCTUC B O6cy)KJIeHI/II/I TEMBI.

54/12 3BYK U €r0 XapaKTEePUCTUKH. Ha ocHoBaHMM yBHUJIEHHBIX OTIBITOB BBIABUTATh TUIIOTE3bI OTHOCUTEIHHO 3aBUCUMOCTH
BBICOTHI TOHAa OT YacTOThl, @ TPOMKOCTH — OT aMIUIMTYAbl KOJI€OAHUM HCTOYHHKA
3BYKA.

55/13 Pacnipoctpanenue 3Byka. CKOpocTh | BeigBUraTh THIIOTE3BI O 3aBUCUMOCTH CKOPOCTH 3ByKa OT CBOWCTB CpEIbl M OT €€

3ByKa. OTpaskeHue 3ByKa. IXo. TEMIIEPATypbl; OOBSACHATH, IOYEMY B Ta3aX CKOPOCTh 3BYKa BO3PACTAET C MOBBILICHUEM
TEMIIEPATYPHI.

56/14 Pemenue 3amauy no teme «CkopocTh | [IpuMeHATh naHHBIE O CKOPOCTHU 3BYKa B Pa3jIMYHBIX CPEAax K PEUICHUIO PAaCUETHBIX U

3ByKa. Pacripoctpanenue 3Byka» KayeCTBEHHBIX 3a/1a4.
57/15 [ToBTOpEHue 1o TeMe | PopMyIMpPOBATH 3aKOHBI U MOHSTHUS TEMbI; 3aMIUCHIBATh (OPMYJIbI TEMbI U IPUMEHSITh
«MexaHnuueckue  KoyiebaHHMs W | UX K pelleHuto 3a1ad. [IpuMeHsTh u3ydeHHbIe 3aKOHBI K OOBSICHEHUIO KaYeCTBEHHBIX
BOJIHBI. 3BYK» 3a/1ad.

58/16 Koumponvnasn paboma Ne2 | TIpuMeHsTh MOTy4YeHHBIE 3HAHUS K BBITIOJHEHUIO KOHTPOJILHBIX 3aJJaHUI 110 TEME.
«Mexanuueckue  Konebamus u
60JIHbL. 38YK
JJIeKTPOMarHuTHoe moJie (22 4)

59/1 MarnutHoe monie u ero rpadudeckoe | Jlenarb BBIBOJBI O 3aMKHYTOCTM MAarHUTHBIX JUHUH U 00 OCna0NeHuHd MO ¢

I/1306pa)KeHI/IC. HCOI[HOPOI[Hoe u

YAAJIICHUEM OT ITPOBOJHUKOB C TOKOM.
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OJJHOPOJJHOC MAarHMUTHOC IOJIC.

60/2 Hanpasnenne Ttoka u nuHHMHA ero | DopMynupoBaTh NpPaBWIO MPaBOW pPyKH Ui COJEHOHMIA, IPABHIO OypaBUMKa;
MarHUTHOTO HOJIs OIIPENEIATh HANPABICHUE JIIEKTPUYECKOIO TOKa B IIPOBOJHMKAX M HallpaBJICHUE
JIMHUM MarHUTHOTO TOJIS.
61/3 OO6HapyxeHue MarHuTHOro noJjs no | [IpumMeHsATs npaBUiIO JEBOM PYKH; ONpPENENSTh HAIIPABIECHUE CUIIbIL, IEHCTBYIOLIEH Ha
€ro JEHWCTBUIO HA DIEKTPUYECKHUU | DIIEKTPUUYECKHMM 3apsij, ABWKYIIMICSA B MAarHUTHOM IIOJI€ ONPEAENATh 3HAK 3apsAna U
TOK. [IpaBusio neBoy pyku. HaIpaBJICHUE IBUXKEHUS YaCTUIIBI
62/4 Pemrenne 3a7a4 o TeMe | [IpuMeHsaTs paBuio JEBOM PYKH; ONPENENATh HAIPABICHUE CHUIIBI, NEUCTBYIOIIECH HA
«OO0HapyXKeHHe MarHUTHOTO TOJIsI IO | SJEKTPUYECKUI 3apsill, ABWKYIIMKUCS B MarHUTHOM II0JIe ONpEAENsATh 3HAK 3apsaa u
€ro JeMCTBHIO Ha DJIEKTPUUECKUN | HallpaBJICHHUE JBU)KEHUS YACTUIIBI
ToK. [IpaBusio neBoit pyku»
63/5 WNunyxuns MarHuTHOTO noJisl. | 3anuchiBaTh (QOPMYITY B3aUMOCBSI3M MOJYJS BEKTOpa MAarHUTHOM MHAykuuu B
MarauTHEIN IOTOK. MarHMTHOTO TIOJII C MOAYJIeM cuibl F, nelcTByromed Ha NPOBOAHUK UTMHOW |,
64/6 Pemenue 3amau o teme «MHAYKIUS | paCIOJIOKEHHBIN NEPIEHIUKYIIAPHO JIMHAAM MarHATHOM MHIYKLIUH, U CHUJION TOKa | B
MarHuTHOTO  Mojs.  MarHuTHeIN | IPOBOJHHUKE. OnucelBaTe 3aBUCHUMOCTh MAarHUTHOTO IIOTOKA OT HMHIYKIHH
MIOTOK» MarHMTHOTO TI0JIS, MPOHU3BIBAIOLIETO IUIOIIAAb KOHTYpa, M OT €ro OPHUEHTAlUH IO
OTHOLICHMIO K JIMHUSM MarHUTHOW MHIYKLIHH.
65/7 SBnenue 3JIeKTpOMarHuTHO! | Habmogath M ONUCHIBATH OMBITHI, MOATBEPKIAIOLIME MOSIBICHHE 3JIEKTPUUYECKOTIO
UHIYKLUH. I10JI IIPY U3MEHEHUH MAarHUTHOTO I10JIs1, IEJIaTh BBIBOJIBI.
J/p Ned «U3yuenue senenus
INEKMPOMASHUMHOU UHOVKYUULY.
66/8 HanpaBnenue MHIyKUMOHHOTO Toka. | Habmogate B3auMoneHCTBHE —a@IIOMHUHHEBBIX KOJIELL C MarHUTOM; OOBSCHATh
IIpaBuino Jlenua. ¢u3nueckyro cyTh npasuia Jlenua u GpopMmyiarpoBartsk ero; npUMeHATh paBuwiio JleHna
Y IIPABWJIO NIPaBOM PYKH Ul OIIPENEIICHHs] HAIIPaBJICHUsI MHIYKIMOHHOTO TOKA.
67/9 Pemenue 3a1a4 1o teme | Habmogate B3auMojieiicTBHE aQJIOMUHHEBBIX KOJIELl C MAarHUTOM; OOBSCHATH
«HampaBnenne MHAYKIIMOHHOTO | (hu3nyeckyro cyThb mpasuia JleHna u popMyanupoBaTh €ro; IpuMeHsATh npaBuio JleHma
Toka. [IpaBuno Jlenua» Y TIPaBWJIO NIPABOM PYKH Ul OIIPENEIICHNs] HAIIPaBJICHUSI MHAYKIIMOHHOTO TOKa.
68/10 SIBneHne caMOMHAYKIUU Habnronate 1 00BbACHATH SBJICHHE CAMOUHIYKIIUU
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69/11

[Tonyyenue u nepegava
IIEPEMEHHOI0 JJIEKTPUYECKOIO TOKA.
Tpanchopmarop.

Paccka3piBath 00 ycTpONCTBE M MPUHIUIIE JCHCTBUSI T€HEpAaTOpa MEPEMEHHOTO TOKa,
Ha3bIBaTh CIIOCOOBI YMEHBIICHHUS MOTEPh AIEKTPOIHEPTUH Teperaye ee Ha OoJbIIve
pacCTOsIHUSA; pacCKa3blBaTb O HA3HAYEHUH, YCTPOMCTBE M IPUHUMUIE JEHCTBUSA
TparcopmaTopa v €ro NpUMEHEHHUH.

70/12 DNeKTpOMarHUTHOE nojie. | HabmromaTe OMBIT MO M3IYYEHWIO M TPUEMY SJIEKTPOMATrHUTHBIX BOJIH; OMHUCHIBATH
DNEeKTPOMAarHUTHBIC BOJIHBI. pa3IMYms MKy BUXPEBBIM MIEKTPHUECKUM H AJIEKTPOCTATUIECKAM TIOJISIMH.
71/13 Konebarenbusiit koHTYp. [lonyuenne | HaOnronats cBOOOAHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B KoJeOaTelIbHOM KOHTYpE;
AIIEKTPOMArHUTHBIX KOJIEOAHUH JIeNIaTh BbIBOJIbI; pemiaTh 3a/1auu Ha opmyny ToMmcoHa.
72/14 [IpuHIHATBL paguocBs3H n | PacckaspiBaTh O MPUHIMIIAX PAJUOCBA3U U TEIEBUICHUS; CIyIIaTh ToKiIad «Pa3Butue
TEJIEBUICHUS CPEICTB U cIocoOOB Mepenaud HHQPOpMAlMU Ha JaJieKue PAcCTOSHUSI C JAPEBHUX
BPEMEH U JIO HAIIUX JTHEW».
73/15 WNnrepdepentus  u  audpakuus | [pumenars Gopmyisl K pemeHuto 3a1a4
CBeTa.
74/16 OneKTpoMarHuTHas npupoja ceera | Ha3piBaTh pasinuHble AMana3oHbl 3JI€KTPOMAarHUTHBIX BOJIH, MPUBOJUTH IPUMEPHI UX
. NPOSIBIEHUN U IPUMEHEHHUS B TEXHUKE.
75/17 [Ipenomnenne cBera. Pusnueckuii | HabmogaTh M OOBSACHATh M3MEHEHWE HAIPABJICHHUS M CKOPOCTH CBETa Ha TpaHUIIES
CMBICJI ITOKA3aTeIsl IPETOMIICHUS pasgena cpen. IloHuMaTh 3HaueHUS NOHATHS «ONTHYECKAss IUIOTHOCTb CpENbD»,
«OTHOCHUTEJIbHbIHM 1M0Ka3aTellb MPEIOMICHHS.
76/18 Pemenune 3ajga4 o teme | [IpMMeHATh 3aKOHbI IPETOMIICHHS CBETA K PELLICHUIO 3aau.
«IIpenomnenue ceta»
77/19 Hucnepcus ceera. [[Bera ten HabmronaTe pasnoxkenuwe Oenoro cBeTa B CHEKTP IPH €r0 IPOXOXKICHUU CKBO3b
OpU3My M IOJyd4eHHe OeJoro cBeTa IIyTeM CIIOKEHUS CHEKTPalbHbIX LBETOB C
IIOMOILBIO JIMH3bI; 0OBACHATH CYTh M JIaBaTh ONPE/IEICHUE SIBICHUS AUCIEPCUU
78/20 Tumnsr ONTUYECKUX cnekTpoB. | Habmogars crutomHoil M juHeHYaTble CHEKTPhl WCIYCKAHMs; Ha3bIBaTh YCIOBHS
[lornomenue M ucmyckaHue cBeTa | 00pa30BaHMs CIUIOLIHBIX M JMHEHYaThIX CHEKTPOB HCIyCKaHUsA;, paboTaTh B TpYIIIE;
atomamu. JI/p Ne5 «Habniooenue | cnymath noknajg «MeToa CHEKTpajdbHOIO aHalW3a M €ro IPUMEHEHHE B HayKe U
CHIOWHO20 u JIUHeNYamoz2o | TEXHUKE.
cnekmpog ucnyckanusy. HOT
79/21 Pemenue 3a1a4 o teme | [IpUMEHATh MOJydeHHbIE 3HAHUS K PEUICHHI0O KOMOMHMPOBAHHBIX KAaYECTBEHHBIX U

<<3J'IeKTpOMal"HI/ITHLIC SABJICHUA»

KOJIMYCCTBCHHBIX 3aj1ay.
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80/22

Koumponvnaa padboma no meme
«IneKkmpomazHumHule A6J1EHUA)

[IpuMeHATH NOJTy4EHHBIE 3HAHNS K PEIICHUIO KOHTPOJIbHBIX 33IaHUN

CTpoenne aToMa M AaTOMHOIO s/Ipa.
Hcnosab30BaHue S HEPTUU ATOMHBIX
sigep (17 4)

81/1 PamnoaktuBHOCTh. fAnepHas monens | OnuceiBaTh  OonmbITHl  Pesepdopra: 1o  OOHAPYKEHHMIO  CIIOKHOTO — COCTaBa

aToMma. PaZMOaKTHBHOTO HM3IIy4CHHS W TIO WCCIIECAOBAHUIO C TIOMOIIBIO PACCESTHUS 0-HaCTHII
CTPOCHHS aToMa.

82/2 PannoakTuBHBIC npeBpanieHust | OOBACHATH CYyTh 3aKOHOB COXPAaHEHHUS MAaCCOBOTO YHCIIA U 3apsijia IPH PATUOAKTHBHBIX
ATOMHBIX sIJIEP MIPEBPAMECHUAX;, TPUMEHSITH 3TH 3aKOHBI ITPH 3aIMCH YPABHEHUH SICPHBIX PEAKIIHIA.

83/3 Pemrenne 3amad o teme | [IpUMEHATH 3HAHHSI O CTPOSHUU aTOMHOTO Si/Ipa
«PamnoakTHBHBIC TIPEBPAIICHHS
ATOMHBIX STICP»

84/4 DKcIepuMeHTATbHbBIE METOJIbI | MI3MepsIiTh  MOITHOCTH  JIO3BI  paJMalMOHHOTO (oHA JO3MMETPOM; CpaBHUBATH
WCCIIeIOBaHUS.  dYacTuil. JI/p MNo6 | ONydeHHBIH pe3yabTaT ¢ HAWOOJBIIMM JOMYyCTUMBIM JIUISl YeIOBEKa 3HAYCHUEM;
«H3mepenue ecmecmeenHo2o | paboTaTh B TPYIIIIE.
PaAouayuoOHH020 oHA 003UMEMPOM»

85/5 OTKpbITHE IPOTOHA U HEUTPOHA [TpuMeHSTh 3aKOHBI COXPAaHEHHST MAacCOBOTO YHWCIA W 3apsijia Ui 3alMCH YpaBHCHH

SICPHBIX PEAKIIHI

86/6 CoctraB aromHoro sapa. SnepHbie | OOBACHATh PU3HMUECKUI CMBICI MOHSATUN: MAaCCOBOE H 3apsI0BOC YHCIIA.
CHUTBI

8717 Pemenune 3amau mo teme «CoctaB | OOBSCHATH (DU3MUECKUN CMBICI MOHSTHUNA: MacCcOBO€ W 3apsaoBoe uucia. Haxomuthb
aTOMHOTO SIIpay YKCJIO YaCTHI], BXOJSIINX B aTOM.

88/8 Oueprus cBs3u. [edext maccol OOBACHATH (PU3NUECKUI CMBICT IOHATUINA: SHEPTUs CBS3U, Ae(PEKT Macc.

89/9 Henenue sanmep ypana. llemnas | OnuceiBaTh Mpolecc JENeHUs siipa aTtoMa ypaHa; OOBSCHATh (PU3MUECKUN CMBICI

peaKknus.

MOHATUM: IIemHas peaKkuus, KpHUTUYCCKasd MacCCa, HA3bIBATHb YCJIOBUSA TPOTCKAHUA
ynpaBnﬂeMoﬁ LICITHOM pCaKkmuu. Paccka3piBaTh 0 Ha3HAYECHUU AACPHOTO pCaKTOpa Ha
MCIJICHHBIX HeﬁTpOHaX, €ro YCTPOﬁCTBe U T[IPUHOUIIC HeﬁCTBHH; Ha3bIBaTh
MMPECUMYyHICCTBA U HCJOCTATKHU ADC nepea ApyruMu BUIaMu SHGKTpOCTaHHHﬁ.
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90/10 SnepHbii peakTop. AtomHas | Paccka3piBaTh O Ha3HaY€HHM SJIEPHOTO pEAKTOpa Ha MEJUIEHHBIX HEUTpPOHAX, €ro

SHEPTeTHKA. YCTPOWCTBE M TpPUHIMIE ACWCTBUS; HA3bIBaTh NpeumyiiecTBa W HemoctaTku ADC
nepe IPYruMy BHJIAMH JIEKTPOCTAHIINN.

91/11 Jlabopamopnas paboma Ne7 | BeITONMHATH 3a1aHus 1a00PaTOPHOI pabOTHI IO OMTUCAHHIO B yICOHUKE.
«H3yuenue Oenenuss a0pa amoma
ypaua no gpomoepaghuu mpexos»
Jlabopamopnas paboma N9
«H3yuenue mpexkos  3apsdCEHHbIX
yacmuy no 20MOo8bIM
gdomoepagusm»

92/12 Buonornyeckoe neiicrBue paauanuu. | HazpiBaTh (u3mueckie BETMUYWHBI: TIOTJIONMICHHAS 7032 HW3ITy4eHus, Koddduiument
3aKOH paJHoaKTUBHOTO pacmaa. KadyecTBa, SKBUBAJICHTHAsS /1032, IEPUO/T MOJTypaciaja; CIymars noknayn «HeratnBHoe
JL.p.Ne§ «Oyenka nepuooa | BO3JACHCTBUE paJMaIK HA KUBBIC OPTraHU3MBbI U CITOCOOBI 3aITUTHI OT HEE.
noypacnaoa HAX00AUUXCsl 8
6030yXe NpPOOYKMO8 pacnaoa 2asd
Paoonay

93/13 Pemenne 3amau mo Teme «3akoH | Pemare mpocteiimume 3amaun Ha GopMyTy 3aKOHA PaJMOAKTUBHOTO pacmaja.
PaZMOaKTUBHOIO pacrajay

94/14 TepmosinepHas peakuus. Ha3piBaTh ycioBHsS MpOTEKaHHUsSI TEPMOSJICPHON peakluuu; MPUBOIUTH MPUMEPHI

TEPMOSIIEPHBIX PEAKIUi; MPUMEHSATh 3HaHUS K PEICHUIO 3a/1au.

95/15 Pemenne 3amau nmo teme «Crtpoenue | [I[puMeHATh MOJydeHHBbIE 3HAHUS K OOBSICHEHUIO (PM3MUECKHX SBICHUN U PEIICHUIO
aToMa U aTOMHOTO sIIpa 3a/1a4 1o TeMe.

96/16 [ToBropenne mno Teme «Ctpoenue | [IpuMeHsaTh moslydyeHHbIC 3HAHHS K OOBSCHEHHIO (DU3UYECKUX SBICHUU U PELICHHUIO
aTOMa U aTOMHOTO sI/Ipa 3a/1a4 1o TeMe.

97/17 Konmponsnas paboma no meme Ned | Pemath KOHTPOJIbHBIC 33JaHUS TI0 TEME, UCHOIB3Ys MOTyYCHHbIC 3HAHUS.
«Cmpoenue amoma u amomuozo
A0pay
Crtpoenue u 3Boaw0onus Beesiennoit

(1)
98/1 Cocras, cTpoeHue u npoucxoxxaeHue | Habmronare cmaiasl unu gororpaduu HeOeCHBIX OOBEKTOB; HA3bIBaTh I'PYIIIBI

COJTHEYHOM CUCTEMEL.

O6’B€KTOB, BXOIAIINX B COJ'IHC‘-IHyIO CUCTCMY; MPHUBOAUTH NNPUMCPLI UBMCHCHUS B4
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3BE3IHOTO HEOA B TEUCHHE CYTOK.

99/2 Bonbimune mianerst CoaHeuHON CpaBHUBaTh IUTAHETHl 3€MHOM  TpYyNNbl; IUIAHETHI-TUTAHTHI;  AHAJIU3UPOBATh
CUCTEMBbI ¢dororpaduu M cnaiel MIaHeT
100/3 Marsie Tena CoTHEUHON CHCTEMBI OmnwuceiBath hoTorpaduu Manbix Ten COTHEUHON CHCTEMBI.
101/4 CrpoeHue, U3Ty4eHUS U IBOJIIOLIUS OOBbscHATh (u3MUECKUe MpoIecchl, Mpoucxoidmue B Henpax CoiHIA U 3BE3J;
ConHua u 3B€31 Ha3bIBaTh NpPHUUMHBI 0Opa3oBaHus msaTeH Ha CouHIE; aHaIM3UpPOBaTh (QoTorpapuu
COJIHEYHON KOpOHBI U 00pa30BaHUi B HEMl.
102/5 Crpoenue u 3Bosrorus Beenennoit. | OnuceiBaTh TpU MOJENM HECTalMOHApHOM BcenleHHOM, npemioxenHple OpuaMaHoM;

O6’L${CH${TB, B 4YEM HpOfIBJ’I?IeTCﬂ HC CTaHI/IOHapHOCTB BC@HGHHOﬁ; 3aIIUChIBATh 3aKOH
Xab0ma.
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