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1.11osicHUTEJILHAS 3aTIUCKA
Cmamyc 0oKymenma

Pa6ouyasi nporpamma no ¢usuke 8 KJ. COCTaBJeHA B COOTBETCTBUM C
PegepajbHbIM roCyAapCcTBeHHbIM  00pa30BaTeIbHBIM CTAHAAPTOM:
«@usuka» 7-9 kiaccol (0a30BbIii YPOBEeHb) M NPHMMEPHLIX NMPOrpaMm 10O
yueOHbIM npeameraMm. @usuka. 7 — 9 kiaaccol: mpoekt. — M. : IIpocBemenune,
2011. — 48 c. — (CranagapTbl BTOPOIO NOKOJIEHHS). , HA OCHOBe pado4YUX
nporpamMm no ¢pusuke. 7 — 11 kaaccsl / Ilog pen. M.JI. KopaueBuu. — M. :
NWJIEKCA, 2012. , Ha oOCHOBe AaBTOPCKMX mporpamMmMm ( aBTOpPOB
A.B.lleppimkuna, EM. I'yrauk, I'.Sl. Makumesa, b.b. byxosuesa, H.H.
Corckoro) ¢ yderom TtpebdoBanuii ['ocynapcTBeHHOro 00pa3oBaTEJbHOIO
CTAHIAPTa BTOPOIO MOKOJICHHS.

[IporpamMa COOTBETCTBYET 00Opa30BaTEIHLHOMY MHUHUMYMY COJI€pPKAHUS
OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM U TPEOOBAHUSIM K YPOBHIO MOJATOTOBKHU
y4alluxcs, Mo3BOJIIET paboTaTh 0€3 Meperpy3ok B Kiacce € JETbMH Pa3HOIO
ypoBHsSI 0Oy4eHHss U HHTepeca K ¢uszuke. OHa TO3BOJSIET CHOPMHUPOBATH Y
YYaIUXCsl OCHOBHOM MIKOJIBI JOCTATOYHO IMIUPOKOE MPEACTABICHHUE O (PU3HUECKON
KapTUHE MUpA.

Pabouass mnporpaMma KOHKPETH3UPYET COAEpPKAHUE NPEAMETHBIX TEM
00pa30BaTeIbHOrO CTAaHAAPTA U JAET PACIPEACIICHHE YUYEOHBIX YaCOB M0 pa3enam
Kypca 8 Kiiacca C y4eToM MeEX IMPEeIMETHBIX CBsI3€H, BO3PACTHBIX OCOOEHHOCTEH
yUYalllUXCs, ONpeneNsieT MHUHUMAaIbHBIA HAOOp ONBITOB, JEMOHCTPUPYEMBIX
YUHUTEJIEM B KJIacCe U J1a0OPATOPHBIX, BBINOJHAEMbIX YUAIIUMUCS.

Pabouas npozcpamma 6blnoJaHAEeNn 06¢€ OCHOBHbIE (bVHKMMM.'

° HNudopmannonHo-MeToanyeckass (PYHKUMS II03BOJSET IOJYYUTH
MPECTaBICHUE O IENSIX, COJIEPKAHUU, OOIIeH cTpaTeruu 00yUeHHs, BOCIIUTAHUS
Y Pa3BUTHUS yHAIIUXCS CPEACTBAMU YUEeOHOTO TipeameTa (pu3uka.

o Opranu3auMoOHHO-IUIAHUPYOIIAA  QYHKUUS  TIPEeAyCMaTpUBAECT
BbIICJICHUE DJTarnoB OOy4YeHMs, CTPYKTYpHUpOBaHHME Y4yeOHOro MarepHana,
ONPENEIICHUE €r0 KOJWYECTBEHHBIX M KAaYECTBEHHBIX XapaKTEPUCTUK Ha KaXJIOM
U3 JTAIllOB, B TOM YHUCJE Ui COAEPKATEIBHOTO HAMOJHEHMS IMPOMEXYTOUHOU
aTTECTallMM YYalUXCs.

B ocnose nocmpoernus npozcpammul _nedxcam INPUHIMAIIBI: €¢IUHCTBA,
MNPEeEeMCTBCHHOCTH, BAapUAaTUBHOCTH, BbIJICJICHUSA MOHATHUHHOIO sAjapa,
ACATC/IBHOTO0 MMOAX0Aa, IPOCKTHPOBAHUA U CUCTEMHOCTH.

Cmpykmypa 00OKymMeHma




Pabouas nporpamma BKJIIOYAET JECATh Pa3/IEIIOB:

[TosicHuTENBHYIO 3aMUCKY

OO61mast xapakTepucTHKa yueOHOTO IIpeiMeTa

['paduk peanuzaiuu padoueii mporpamMmsl 1o pusnke 8 kiace

OCHOBHOE COJIEp’KaHUE MTPOTPaAMMBI

Y4eOHbIe KOMITETEHIIUH U CITOCOOBI IeITETLHOCTH

TpebGoBaHus K YPOBHIO MTOATOTOBKY BRITTYCKHUKA 8 Kitacca

Pe3ynbpTaThl 0OcBOEHUS Kypca (JITYHOCTHBIC, METAIIPEIMETHBIC, TIPEIMETHEIC)
CucrtemMa OlleHKHU

. Y4eOHO — METOINIECKUI KOMILICKT

10 KamenmapHo — TeMarnyeckoe IJIAHUPOBAHHE B KOTOPOE BKIFOYCHBI: KOIBI
DJIIEMEHTOB COJIEP’KaHUSI KOHTPOJIbHO — W3MEPUTEIbHBIX MaTEpHANOB U
MIPOBEPSEMBIX YMEHHUI KOHTPOJIBHO — U3MEPUTENbHBIX MaTepuanoB [ A nis
7-9 KJ1acCcOB Ha Ka)XJOM YPOKE, OCHOBHbBIC BUJIbI JICATEILHOCTH YUeHUKA ( Ha
YpOBHE yueOHBIX JEUCTBHUI) MO BCeM TeMaM Kypca (husuku, TpeOOBaHUS K
YPOBHIO TMOATOTOBKMA OOYy4YaIOIIMXCA Ha KaXKIOM Yypoke, (HOpMHUpOBaHUE
YV]I, BUI KOHTPOJISI U U3MEPUTENH, JOMAIIHEE 3a/laHUE HA KaXbIA YPOK;
MeJaroruueckue CpeicTBa M LETM Ha KakIbld YpOK, NPUOOPETCHHbIE
KOMITCTCHIINHA YYaIlIuXCs, 00OPYy/IOBaHUE W NHUIAKTHUYCCKUE MaTepHasbl Ha
KKIIBI YPOK, BHEYPOUHASI IEITCILHOCTD.

CcoNOOR~ODE

2.00man xapakmepucmuka y4eoHo2o npeomema

®du3rka Kak Hayka O HauOoree OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyINas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 oKpy»xkarouieM mMupe. OHa pacKpbIBAaeT POJIb HAYKH B 9KOHOMUYECKOM U
KYJbTYPHOM Pa3BHTHH OOIIECTBa, CIIOCOOCTBYET (POPMHPOBAHUIO COBPEMEHHOTO
Hay4YHOI'0 MUPOBO33PEHUS.

['ymanuTapHoe 3HaueHHE (PU3UKU KaK COCTaBHOM 4acTH OOIIero oOpa3oBaHUs
COCTOMT B TOM, YTO OHA BOOPY>KAET IIKOJBbHHKA HAYyYHBIM METOJOM I1O3HAHUS,
MO3BOJIIOIIMM NOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEM MHUPE.

3HaHue (PU3MUECKUX 3aKOHOB HEOOXOIUMO ISl U3YUYEHUS XUMHH, OHOJIOTHH,
¢dbusnueckoii reorpaduu, Texuoioruu, ObXK.

[Ipu cocraBneHun naHHOM pabouel MNpPOrpaMMbl  YYTEHBI PEKOMEHIAIUU
MunucrepctBa 00pa3zoBaHus 00 YCHUJIEHUM MPAKTHUUYECKUH, SKCIEPUMEHTATBbHON
HaIpaBJIECHHOCTHU MpenoiaBaHus GU3UKU U BKIIOUEHA BHEYPOUHAs J€ATEIbHOCTD.

@®u3rMKa B OCHOBHOM IIKOJIE HU3Yy4aeTCs HAa YPOBHE PACCMOTPEHHUS SIBICHHUU
IPUPOJIbI, 3HAKOMCTBA C OCHOBHBIMHU 3aKOHaMH (PU3MKHM M MPUMEHEHHEM ATHX
3aKOHOB B TEXHUKE U IMOBCETHEBHOMN KU3HHU.

H3yuenue ¢uzuku 6 O0CHOBHOU WIKOJIe HARPABGICHO HA O00CHUNCCHUE
CAeoyIouux neJjaen:




- pa3BUTHE WHTEPECOB M CIIOCOOHOCTEW ydaluXcsi Ha OCHOBE NEpenaud UM
3HAHUU U OIbITA IO3HABATEIBHON U TBOPUECKOH 1€ATEIbHOCTH;

- TOHUMAHHME YYaIlMMUCS CMBICIIA OCHOBHBIX HAYYHBIX MOHATHA W 3aKOHOB
(bU3HUKY, B3aMMOCBSI3U MEXKy HUMH;
- (hpopMupoBaHUEe y ydaluxcs MpeIcTaBIeHu 0 GU3NUECKON KapTUHE MUPA.

Hocmudicenue 3mux yeneii odecnevusaemcs peuieHuem cie0yiouiux 3a1ad:

- 3HAaKOMCTBO YYallUXCSl C MemOOOM HAYYHO20 NO3HAHUA W Memooamu
uccre0osanusi OObEKTOB U SBICHUHN MPUPOIBI;

-  NOpUOOpETeHHE YYallUMHUCS 3HAaHUM O MEXaHUYECKUX, TEIUIOBBIX,
DJIIEKTPOMATrHUTHBIX M KBAaHTOBBIX  SIBICHUH, (PU3UYECKUX  BEJIMYMHAX,
XapaKTEePU3YIOIINX 3TH SIBJICHUS,

- (QopMupOBaHUE Yy YYAIIUXCA YMeHuul Habaodams TPUPOJIHBIC SIBICHUA U
8bINOJIHAMb ONbIMbL, TAOOPATOPHBIE PAOOTHI U IKCHEPUMEHMANbHbIE UCCIE008AHUS
C HCHOJB30BAaHUEM H3MEPUTEIBHBIX NPUOOPOB, WUUPOKO NPUMEHAEMBIX 8
NPAKMU4EeCKOU HCUZHU,

- OBJIQJICHUE YYAIIUMHCS TAaKUMH OOWEHAYUYHbIMU NOHAMUAMU, KaK TIPUPOTHOE
ABIICHUE, JMHUUPUYECKU YCMAHOBIEHHbIL ¢hakm, npobiema, meopemuyecKuil
861600, pe3yIbmam dKCHEPUMEHMANbHOU NPOBEPKU;

- TOHUMAaHHUE YYalUMHCS OTJIWYUN HAyYHBIX JIaHHBIX OT HEMNPOBEPEHHOMU
uH(popMaIU, IEHHOCTH HAYKH )00681emBOpeHusi OblMOoblX , NPOU3BOOHbIX U
KYJIbMYPHBIX NOMpebHOCmell 4elo8eKd

VYyebnas mporpamma 8 kiacca paccuutaHa Ha 68 wacoB , Mo 2 yaca B
HEZEeI0

Kypce 3aBepumiaercsi HMTOroBbIM TECTOM, COCTaBJIEHHBIM COTJIACHO
TpeOOBAHMSIM YPOBHIO MOATOTOBKU BBIITYCKHUKOB OCHOBHOM IIKOJIBI.



3.I'pachuk pearuzauuu padoueu npozpammsl no uszuke 8 kiacca
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4.0cnoenoe cooeprrcanue npo2pammol

TenioBble ABJEHUS
TeroBoe paBHOBecue. Temmeparypa. BuyrpeHHsas sHeprus. PabGorta u
temnonepeaaya. Bun temnonepenaun. KommuectBo TtemnoTel. Mcmapenue wu
koHAeHcanusa. Kunenuwe. BnaxHocts Bo3nyxa. llnaBienue m kpucTamuimsanus.
3aKOH COXpPAHEHUsSI PHEPTUHU B TEIJIOBBIX MPOIIECCAX.
[IpeoOpazoBanue s3HEprur B TeIIoBbIX MamuHax. KITJI TemioBoit ManuHsI.
DKOJIOTHYECKHE TIPOOIEMBI TEIIJIOIHEPTETHUKH.
emoncmpauuu
- MPUHINN JACHCTBUSA TEPMOMETPA
- TEIUIONPOBOJHOCTh PA3JINYHBIX MATEPHUAJIOB
- KOHBEKILMS B KHJIKOCTIX U T'a3ax.
- Teruionepeaaya MmyTeM U3JIy4YeHUs
- SIBIICHUE UCTIApPEHUS
- MOCTOSIHCTBO TEMIIEPATYPhI KUTICHUSA KUAKOCTH MPU MOCTOSSHHOM JABJICHUU
- TMOHWXECHUE TEMIEPATYPhl KUTIEHUS )KUAKOCTH IPU MTOHWKEHUHN JTABJICHUS
- HaOJoIeHUE KOH/ICHCAIIMU TTapOB BOJBI HA CTAKAHE CO JIbJIOM
IKcnepumennbl
- HMCCIICAOBAHNE U3MEHEHHS CO BPEMEHEM TEMITEPATYPhl OCTHIBAHUS BOJIbI
- W3y4YCHHE SBJICHHS TEIJI000OMEHA MPH CMEITUBAHUHU XOJOAHOM M TOPSUYCH BOIBI
- U3MEPEHHUE BIAXKHOCTH BO3AyXa
Bueypounas oeamenvrnocmo
- OOBACHUTH , YTO TaKoe MH(PA, IK30TEPMUUECKUN, CyOnumaIusi, aMmopQHbIii,
W30TPOIHS, TUCCTUIIST.
- HMCCIICAOBAHWE U3MEHEHHS TEMIIEPATypPhl BOJIbI, €CJIM B HEW paCTBOPUTH COJIb
- MCCJIEOBAHUE TEIUIONPOBOJIHOCTA AIOMHUHUEBOM JKEJIE3HOM M JIATYHHOMU
KacCTPIOJIM OJIMHAKOBBIX PpPAa3MEPOB C OJMHAKOBBIM KOJIMYECTBOM BOJIbI Ha
OJIMHAKOBOM OTHE 3a OJHO BpeMs. BhISICHUTH Kakas KacTprojs o0jagaeT OombIeit
TETIONPOBOHOCTHIO.
- HUCCJICIOBAaHUE U OOBSICHEHHE BPAICHUS M YCKOPEHHMs BpAIICHUs OyMasKHOM
3MENKH HaJl BKIFOUYEHHOI 1. 1aMIToi.O0bsICHEHNE TaHHOTO SIBJICHUS.
- ICCJIEIOBAHUE JIBYX KYCOUKOB JIbJIa OOEPHYTHIX B OCITYI0 M YEPHYIO TKaHb O]
JICUCTBUEM BKJIFOUCHHOM 3J1. JTAMIIOYKH.
- TIOCTPOSHHE KJIACCU(PUKAIMOHHOM CXEMbI, BBIJICIISAS OCHOBAaHHUEM JICIICHHUS
CrocoObl M3MEHEHWS BHYTpEHHEW »Hepruu ( Mex. paboTra, XWUM. pEaKIuw,




B3aMMOJICHCTBHE  BEIIECTBA C  JJEKTpoMar. IoJieM , TeIulonepenaya,
TEIJIONPOBOAHOCTh, KOHBEKIHUS, U3TyUEHHUE.

- HCCIeA0BaTh TEPMOC MU CHENATh YEPTEXK, MOKA3bIBAIOIIMI €ro yCTpOMCTBO.
Hanute B TepMoc ropsiueil BOJIbl U HAWTU €€ TeMIEepaTypy . ONpENeIUTh KaKkoe
KOJIMYECTBO TEILJIOTHI TEPsiET TepMOC B 4ac. [IoBTOPUTH TO e ¢ XOI0JHOM BOJION U
OTIPEIEIUTD

KaKoe KOJMYECTBO TEIUIOTHI TepMoc mpuobOpertaer B yac. CpaBHUTh U TMOYEMY
TEPMOC COXPAHSIET BEIIECTBO XOJOJIHBIM JYUIIE , YEM TEIUIBIM?

- cAenaTh HArJAIHBIA TPUOOp MO OOHAPYKEHUIO KOHBEKIIMOHHBIX MOTOKOB
KUIKOCTU

- DKCIIEPUMEHTAJIbHBIM IyTEM IPOBEPUTH Kakas BoOJa OBICTpEE 3aMEp3HET,
ropsyags win xojogHass? IloctpouTs rpaduk 3aBUCUMOCTH TEMIIEpaTyphbl OT
BPEMEHHU, M3MEpss 4Yepe3 OJMHAKOBBIE IPOMEKYTKH BPEMEHUM  TEMIEPATypy
BOJIbI, IIOKA HA IOBEPXHOCTHU OJHOW U3 HUX HE MOSIBUTCSA JIE.

- W3rOTOBJICHHWE MapaMHOBOM WIPYIIKH, C MCHOJIb30BAaHUEM CBEYH MU
IUIACTHIIMHA.

3JICKTqueCKI/Ie ABJICHUA

DJeKTpU3auus TeNl. DJNEKTPUYECKUM 3apsa. J(Ba BUAA DIEKTPUUYECKUX
3apsA0B. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsaaa. INEKTPUUECKOE MOJIe.

[locTrosiHHBIA JnekTpudyeckuii TOK. Cuila TOKa. OJIEKTPUYECKOE
CONMPOTHUBJIEHUE. OJEKTPUUYECKOE HampspkeHue. IIpoBOAHUKH, IUAIIEKTPUKUA U
noJIynpoBogHUKH. 3akoH Oma s y4yacTka sJiekTpuyeckod uenu. Pabota u
MOITHOCTh  3JIEKTpHUUECKOro Toka. 3akoH J[xoynms — Jlenma. IlpaBuia
0e301acHOCTH MpH paboTe ¢ NCTOUHUKAMU AJIEKTPUYECKOTO TOKA.

emoncmpayuu
- DJIEKTpU3aLHUs TE
- JIBa POJIa AIEKTPUUECKUX 3aps/I0B
- YCTPOMCTBO U JEHUCTBUE IIEKTPOCKOIA
- 3aKOH COXPaHEHUs DJIEKTPUUECKUX 3aPsAI0B
- MPOBOJHUKHU U U30JISITOPHI
MCTOYHHUKHU TTOCTOSIHHOTO TOKa
U3MEPEHUE CUJIBI TOKA aMIIEPMETPOM
U3MEPEHUE HAIPSKEHUSI BOJIBTMETPOM
peocTaT U Mara3uH CONPOTHUBIICHUN
CBOMCTBA IOJIYIIPOBOAHUKOB

IKcnepumenmaol
- O0BSACHUTH , 4TO 3TO? ( HYKJIOH, aKKyMYJATOpP, AUDJICKTPUK, MOTCHITHA,
MAaHTaHWH.




HCCIICAOBAHUC 3aBUCUMOCTH CHJIbI TOKA B ITPOBOJHUKE OT HAIIPSIKCHUSA
- HM3YYCHHC IIOCJICA0BATCIbHOIO COCIUHCHMS ITIPOBOJHUKOB
- HU3YUCHHUC IapaJICIIBHOI'O COCANHCHUA ITIPOBOJHHNKOB

- PEryjiupoBaHUC CUJIbI TOKA pE€OCTAaTOM
- U3MCPCHHC JJICKTPHUICCKOT'O COIIPOTHUBIICHUA IIPOBOAHUKA
- U3MCPCHUC MOIIHOCTH SJICKTPUICCKOI'O TOKA

Bueypounas deamenvnocmsp

M3TOTOBJICHUE MPOCTEHIIero anekTpockona ( byTeuika ¢ nmpoOKo , rBO31b
mmHoit 10 — 15 oM, Tonkas Oymara. B mpoOky BOUTH IBO3[b Tak, 4TOOBI OH
Topuas u3 Hee Ha 2 — 3 cM. lllnsnka rBo3ast OyAeT «IapuKomy 3JIEKTPOCKOIA.
[Tonocky TOHKOM Oymard HaAKOJIOTh HA 3a0CTPEHHBIH KOHYMK TBO3JA, 3TO
JIENECTKH 3JEKTPOCKOIA.

- n3Mepenue KII/[ kunsatuipHuKa

- U3TOTOBJICHUE U3 KapTOQEIUHBI WM 5S0JI0Ka UCTOYHHMKA TOKa ( B3ATh JIH00OE
3TO BEHIECTBO W BOTKHYTh B HEr0 MEIHYKD M I[MHKOBYIO IUIACTHHKY.
[TogcoenHUTH K 3TUM IuIacTUHKaM 1,5 B nmammnouky.

- HAlTU JoMa PUOOPHI , B KOTOPBIX MOKHO HAOJI0IaTh TEIIOBOE. XUMHUUECKOE
Y 3JIEKTPOMArHUTHOE JAEHUCTBUE 3J1. ToOKa. OnucaTh ux.

- H3roroBneHue 3mekTpoMarauTa ( HAMOTaTh Ha IBO3/Ib HEMHOI'O IIPOBOJIOKH H
NOJAKIIOYUTh 3Ty IPOBOJIOKY K OaTapeiike, MPOBEPUTHh AECUCTBHE HA MEIKHX
YKEJE3HbIX MPeAMETaX )

- CpaBHUTHh aMIEPMETP U BOJBTMETP, HCIOJb3Ys 3HAHUS, MOJYYCHHBIE W3
y4eOHHKa U HHCTPYKLUHU K pubopam, padoTy ohopMUTh B BUJIE TAOJIULIBI.

- paboTa ¢ HHCTPYKITUEH K CETEBOMY (PHIIBTPY, 3aMOJIHSAS TAOIUILY 11O BOITPOCAM.

- 3aMOJHUTH TAOJIUIlY IO UHCTPYKIIUAM JOMAITHUX 3JIEKTPOIPUOOPOB.

MarauTHble ABJICHUSA

IlocTtossnHble MaruuThl. B3amMojelcTBHe MarHuToB. MarHuTHOE II0JIC
MMOCTOSTHHOTO TOKA. JIEHCTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM
DIIEKTPOJBUTATEND MOCTOSIHHOTO TOKA
Jemoncmpayuu
OmneiT Dpcrena
MarautHoOe€ noJie ToKa
JlerncTBrE MAarHMTHOTO TOJISI HA IPOBOJIHUK C TOKOM
YCTPOMCTBO JIEKTPOABUTATENSA
Jlabopamopuas paooma
N3ydyeHne npuHOKNa JEUCTBUS JIEKTPOABUTATENS
Bueypounas oeamenvnocmo
- 4YTO TaKO€ JIPOCCENb, COJICHOUI, POTOP, CTATOP,
- HW3Yy4YEHHE MArHUTHOIO MOJIS MOJIOCOBOTO MAarHuTa, AYrOBOTO MAarHUTa M
KaTYyIIKH C TOKOM, PUCYHKHA MarHuTHOTO TTOJIS.




- W3Y4YEHHE CBOWCTB MOCTOSHHBIX MarHUTOB( MAarHuT, KOMIAacC U pPa3HbIE
BEILIECTBA: PE3UHA, MPOBOJIOKA, TBO3/IU, TEPEBSIH. OPYCKU U T.II.)
CBeToBbIC ABJICHUA

CBer — »yekTpoMarHuTHasi BojHa. [IpsiMonnHelHOe pacnpocTpaHeHue
ceera. OtpaxkeHue u npenomieHue ceera. [lmockoe 3epkano. Jlunzsl. dokycHoe
paccTosiHUE M ONTUYEeCcKas cuiia JTUH3bl. OnTuueckue npubopsl. Jucnepcus ceera

emoncmpayuu
- NPSAMOJIMHEMHOE pacnpoCTpaHEHUE CBETa
- OTpa)K€HUE CBETa
- MpEeTOMJICHUE CBETa
- XO7 Jlyueil B cOOMparoIeit JTMH3e
- XOJ JIy4eH B PaCCEHBAIOIIEH JINH3E
- TIOCTPOEHHUE N300PAKEHUM C TOMOIIIBIO JIMH3
- [lpunnun aeiicTBUS MPOESKIIMOHHOTO amnmapara u ¢oToarirapara.
- Hucnepcus 6enoro ceera
- [lomydyenue 6enoro cBeTa Mpu CIOKEHUU CBETa PA3HBIX 1[BETOB
Jlabopamopnsie pabomul
- N3mepenne pokycHOro paccTOsTHUSI COOUPAIOIEH JTMH3BI.
- [lomy4yenue n300pakeHU ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.

Bueypounaa deamensvnocmep
0OHapy>KEHHE TCHU U TTOJYTCHU
UCCIICIOBAHUE: B3ATh METPOBYIO MAJKY M Ha YJIUIC H3MEPHUTh pa3Mep e¢ TCHHU,
3aTEM OIPEACIINTh PeajbHYI0 BBICOTY IEPEBHEB, JIOMOB, CTOJI00B, M3MEPSAT HX
teru. [TomydeHHbIe JaHHBIE O(OPMHTD B BUIE TAOJIHIIBI.

- HUCHOJB3ys Pa3JIMYHbIC HWCTOYHMKH CJCNaTh B BHJC HAITIAIHBIX KapTOYEK
OINTHYECKUE WILTFO3UH

- BBIACHUTbH, YTO 3TO? (IMANO3WTHB, Kamepa — 00CKypa, MOHOKYJISP, JAyallu3M,
KBaHT, pe(paKiiys, THOTTPHS)

Bo3moscubie 3xckypcuu: hepma, CTpOUTEIbHBIC ILIOIIAIKK, MCIIBHHMIIA, TOXKapHAsI
CTaHI[Us, TMATHOCTUYECKUE KAOMHETHI MOJUKINHUKY MK OOJbHHULIEI.

IloaroroBka CoOOLICHUI 1O 33JIaHHONW _TeMe: EuMHUIBI TeMIEpaTyphl,
WCMOJIb3yEMbIE B JIPYTMX CTpaHax. TeMmmepaTypHble IIKaidbl. YYeT W
WCIIOJIB30BaHUE PA3HBIX BUAOB TeIIonepeaadyr B ObITy. JIM3eNbHBIM JBUTATENb,
cBeya S0noukoBa, nmammna HakanuBanus A.H. Jlogsirmua, namma c yroJibHOU
HUTBbIO DJUCOHA. BiHsiHUE CONHEYHOW AaKTUBHOCTH Ha JKHBYKD W HEXKHBYIO
npupony. Ilonsipubie cusiHus. MarauTtHoe mosne 1iaHeT COJHEYHOW CUCTEMBI.
[Tommmopduzm.

PoGeptr Byn — Beimaromuiics ydeHbIH, YeloBEeK U dKcrmepumentarop. Ceprei
NBanoBu4 BaBWiioB 1 €ro BKJIaJl B UCTOPUIO PA3BUTHS YUEHUS O CBETE.




Bo3moskHbIe Hcc/ieioBaTelbcKue MPoeKThl: [Ipuniun cummerpuu Ilbepa Kropu
U ero poJib B kpuctayuiorpaduu. MccienoBanue npoiecca KUNEHUST U 3aMep3aHus
npecHoO U cosieHoW Bojbl. MccnmenoBanue mpoliecca IJIaBiIeHUsT TUIOCYIbGuUTa.
DKoJIorTuYecKre MpoOJieMbl « TJIOOAIBHOTO MOTEIJICHUS» . DKCHEPUMEHTAIbHOE
UCCIIEIOBAHUE TIOJIHOTO OTpakeHHsl cBeTa. DU3MKa B YEIOBEYECKOM TEJIE.
['pynmioBot npoekt «Du3uka B 3aragkax»

5.Yueonwvie komnemenuuu u cnocodvl deamenvrnocmu

Pa0Gouas nmporpamma npeaycMmarpusaetr (opMHpoBaHHe Y IIKOJbHUKOB
o01ie y4eOHbIX YMEHUIl U HABBIKOB, YHUBEPCAJIbHBIX CIIOCO00B /1eATEJIbHOCTH
U KJII0YeBbIX KoMmnereHuuii. [Ipuopureramu A MIKOJBHOTO Kypca (PU3MKHU Ha
3Tare OCHOBHOT'O OOIIETr0 00pa30BaHusl ABISIOTCS:

Ilo3nasamenvhuana 0eamenbHOCHLb:

® CIIOJB30BAHUE [IJI1 TIO3HAHUS OKPYXKAIOIIEr0 MHpa Pa3IMYHBIX
€CTECTBEHHOHAYYHBIX METOIOB: HaOII0ICHHE, U3MepeHue,
AKCIEPUMEHT, MOACIHUPOBAHUE;

e (opmupoBaHue yMmMeHMM paznuyaTh (PakKThl, TUIOTE3bl, MPUYUHBI,
CJIEICTBUS, I0KA3aTEIbCTBA, 3aKOHbBI, TCOPUH;

® OBJIQJICHHE aJICKBATHBIMH CIOCOOAMH PEIICHHUS TEOPETHUYECKUX U
AKCIIEPUMEHTAJIBHBIX 3a]1a4;

® MPUOOPETEHHE OIbITa BBIJIBMKEHUS TUNOTE3 I OOBSICHCHHS
U3BECTHBIX (PAKTOB M AKCHEPUMEHTAILHOM MPOBEPKH BbIJIBUTAEMBbIX
THUIIOTE3.

Hupopmayuonno-KOMMYHUKAMUBHAA OCAMEIbHOCHLb:
® BIIAJICHUE MOHOJIOTMYECKOW W JTHAJIOTHYECKOW pPEYbI0, Pa3BUTHE
CITIOCOOHOCTH TOHMMAaTh TOUKY 3pEHHsS coOeceTHHMKAa W IPU3HABATH
MPaBO Ha UHOE MHEHUE;
® ICTOJIb30BAHUE ISl PELICHUS MTO3HABATEIbHBIX U KOMMYHUKATUBHBIX
3a/1a4d pa3IMUYHbIX UICTOYHUKOB UH(POpPMAITUH.

Pedrexcusnas desmenvnocmo:

® BIJIAJICHUE HABBIKAMH KOHTPOJISI U OLEHKH CBOEH JEATEIbHOCTH,
YMEHHUEM IPEABUIETh BO3MOKHBIC PE3yJIbTaThl CBOMX JICUCTBUM:

e oOpraHuzaiuss  y4yeOHOW  JeATEeIbHOCTH:  IIOCTAaHOBKa  IIEJH,
IJIAHUPOBAHUE, OMPEACIICHUE ONTUMAJIbHOTO COOTHOIICHMS IEJIH U
CPEICTB.

BripadoTka KOMIETEHIIUIA:



OQoweoopazoeamenvupvlx, 3HAHUEBO - NOpeaMeTHbIX ( y4yeOHO -

IIO3HAaBATCJIbHAA 1 I/IHd)ODMaHI/IOHHEUI KOMHE?TGHHI/ISI)

v

v

CaMOCTOSITENIBHO U MOTHBHPOBAHHO OpPraHHU30BBIBATH CBOIO
[O3HABATEJIbHYIO JI€ATEIbHOCTh (OT MOCTAHOBKHU LIEJH JI0 TOJIY4YEHUS U
OLICHKH pE3yJIbTaTa);

UCIIOJIB30BaTh  3JIEMEHThl MPUYUHHO-CIEJCTBEHHOIO M CTPYKTYPHO-
(YHKIIMOHAJIBHOTO aHAJIN3a, OMPEICNATh CYITHOCTHBIE XapaKTEPUCTHKU
u3y4yaeMoro oOBeKTa, pa3BEPHYTO OOOCHOBBIBATH CYKICHMS, JaBaTb
ONpeaEIeHUs, IPUBOIUTD JOKA3aTEIbCTBA;

UCIIOJIb30BaTh  MYJbTH MEIUHHBIE  PECYpChl UM KOMIIBIOTEPHBIE
TEXHOJIOTMH JiJIi 00pabOTKH, Mepenayd, MaTeMaTU3alud HHPOPMALIHH,
OPE3EHTAlMM  pe3yJbTaTOB  IIO3HABATEIIBHOM M NPAKTHYECKOU
NESATENBHOCTH;

OLICHMBATh W KOPPEKTHPOBATh CBOE IIOBEJICHUE B OKpPYXArolleh cpene,
BBINOJIHATH 3KOJOTUYECKUE TPEOOBAHUS B MPAKTHUUECKOHN AEATEIbHOCTU U
[OBCEHEBHOM KU3HU.

Ilpeomemmno-opuenmuposanmvix, pPEenPOOYKmMuUEHO —

0eAmenbHOCMHBIX _(COUUAIbHO — MpPY008as_ U _KOMREmEeHUUs JTUYHOCMHO20

camocoeepmencmeoeauuﬂ)

v

v

MOHMMATh BO3PACTAIONIYI0 POJb HAyKW, YCUJICHHE B3aWMOCBSI3UM U
B3aMMHOTO BIIMSIHUSI HAyKd M TEXHUKH, [PEBpalllCHUE HAyKd B
HEIMOCPEICTBEHHYIO MPOU3BOAUTENBHYIO CHITy OOIIECTBA;

OCO3HAaBaThb  B3aWMOJCHCTBUE 4YEJIOBEKAa C  OKPYXKAIOWIEHM  Cpenow,
BO3MOYKHOCTH U CTIOCOOBI OXpaHbI MPUPO/IHI;

4 Pa3BUBATh ITIO3HABATCIIBHBIC HHTCPCChI 1 HHTCIVICKTYAJIbHBIC CITOCOOHOCTH B

MPOIIECCE CAaMOCTOSITEIBHOTO MPHOOpPETeHUs (PU3MYECKUX 3HAHUM C
UCIIOJIb30BAaHUEM DPa3JIUYHBIX HCTOYHUKOB HWHGOpMAIMHM, B TOM YHCIE
KOMITbIOTEPHBIX;

BOCIIUTHIBATh YOEXKIEHHOCTh B TMO3UTHBHOM pOJM (U3UKH B IKU3HH
COBPEMEHHOTO OOIIECTBA, MMOHUMAHUE TEPCIICKTHUB Pa3BUTHS DHEPTECTHKH,
TpaHCIIOPTa, CPEJICTB CBSI3U U JP.;

OBJIaJICBaTh YMEHUSMH TPHMEHSATH IMOJYyYEHHBIC 3HAHUS I OOBSCHCHHUS
pa3HOOOpa3HbIX (PU3NUECKUX SBIICHUI;

NPUMEHATh  TIOJIYYCHHBIC 3HAHUS W yMEHUSA Uil 0e30MmacHOro
WCITOJIb30BAHUS BEIICCTB M MEXAaHW3MOB B OBITY, CEIIbCKOM XO3SHCTBE U
MPOU3BOJICTBE, PEIUICHUS MPAKTUYECKHX 3a/lad B TOBCETHEBHOW KU3HU,
NPEAYyNPEeKICHUS SBICHUN, HAHOCSIIMX BpeI 370POBHIO 4EIOBEKAa U
OKPYKaroUIEN cpelie.



Ilennocmno — cmovlc10601, 0OUWEKYIBMYPHOU U KOMMYHUKAMUEHOU

v/ [IOHUMAaTh I[IEHHOCTHBIC OPHEHTAIINHU YUECHHUKA, €r0 CIIOCOOHOCTH BUIETH H
HNOHUMATh OKPY KAIOIIHUI MUP

v/ yMeHHE yYeHHKa BBIOMPATH IIEJICBbIE M CMBICIOBBIC YCTAHOBKHU LIS CBOMX
JICICTBUU U TTIOCTYIIKOB

v" TIpuobpeTeHue OMbITa OCBOCHHS YICHUKOM HAYYHON KapTHHBI MUPa

v OBJafeHne CrmocodamMu B3aMMOICHCTBHS C OKPY/KAIOIIUMH U yIaJCHHBIME
JOJbMHA M COOBITHSIMM, YMEHHME 3aJaBaTb BOINPOC U BECTH
JTUCKYCCHIO, BIIAJIEHUE PA3HBIMU COLMAIBHBIMU POJISIMU B KOJUIEKTHBE

Dopmuposanue yHUBEPCATIbHBIX YUEOHBIX 0CliCHBUIL

[lepeMeHbl, MPOUCXOAAIIME B COBPEMEHHOM OOIIECTBE, TPEOYIOT YCKOPEHHOTO
COBEPIICHCTBOBaHUSI 00pPa30BaTEIBLHOIO MPOCTPAHCTBA, OIpEAeTIeHUs Ieei
o0pa3oBaHus, YYUTBHIBAIOIIMX TOCYAapCTBEHHbIC, COILMAJIbHBICE U JIMYHOCTHBIE
NOTPEOHOCTH W HHTEpechl. B CBSI3U ¢ 3TUM NPUOPUTETHHIM HAMPABICHUEM
CTAHOBUTCS OOCCIIEUEHHE PA3BHBAIOIIECTO MOTEHI[MAJa HOBBIX 00pa30BaTEIIbHBIX
cTaHgapToB. Pa3BuTHE JHWYHOCTH B cHUCTeMe oO0Opa3oBaHUsA OOecIeunBaeTcs,
peXJie BCero, uepes popMupoBaHUe YHUBEPCATBbHBIX YUeOHbIX aeicTBuil (YY),
KOTOpbI€  BBICTYIIAIOT  HMHBAPUAHTHOM  OCHOBOM  00pa3oBaTelbHOIO U
BOCIHUTATENBLHOTO  Tporecca. OBnajgeHWe  y4yaluMUCS  YHHBEPCAJIbHBIMU
y4eOHBIMU JIEUCTBUSMHM  BBICTYNMAeT KakK CHOCOOHOCTh K CaMOpPa3BUTUIO U
CaMOCOBEPIIEHCTBOBAHUIO IYyT€M CO3HATEJIBHOTO U AaKTHUBHOTO IPUCBOCHUS
HOBOI'O COILMAJbHOroO ombiTa. Y Y/l c034al0T BO3MOXXHOCTh CaAMOCTOSITEIIbHOTO
YCIIENTHOTO YCBOEHMS HOBBIX 3HAHWM, YMEHUU M KOMIIETEHTHOCTEW, BKIIIOYast
OpraHu3allMI0 YCBOCHMS, TO €CTh YMEHUS YUUTHCS.

B mmpokom 3HaUY€HHM TEPMUH «yHUBEpCAJIbHBIC YUCOHBIC NEHCTBUS O3HAYAET
YyMEHUE Yy4YUThCA, T.€. CIOCOOHOCTh CyObEeKTa K  CaMOpPa3BUTHUIO U
CaMOCOBEPIIIEHCTBOBAHUIO IYyTEM CO3HATEILHOTO M AaKTUBHOTO TMPUCBOCHUS
HOBOTO COIIMAJILHOTO OIBITA.

B Oomee y3koM (COOCTBEHHO  TIICHXOJIOTHYECKOM  3HAYEHUU) TEPMHUH
«yHUBEpCaJbHBIC YYE€OHBIE NEUCTBUSI» MOXKHO OMNPEICTUTh KAaK COBOKYITHOCTH
criocoOOB JIEUCTBUS ydalllerocs (a Tak)Ke CBSI3aHHBIX C HUMHU HABBIKOB Y4eOHOU
paboThl), 0OECHEUYUBAIOIIUX €r0 CIHOCOOHOCTh K CaMOCTOSITENIbHOMY YCBOEHHIO
HOBBIX 3HAaHMM W yYMEHUM, BKIIOYasg OPraHU3aIMIO JOTOr0  IpolLEcca.
YHuBepcaibHble yueOHble AeiicTBusi (YY) nmompasnenstorcss Ha 4 TPYIIIbL:
PETYISTUBHBIE, TINYHOCTHBIC, KOMMYHUKATUBHBIC U TTO3HABATEIHLHEIE.



®opmupoBats YY]J| Ha ypokax (QU3MKH TPU H3YYECHHUH KOHKPETHBIX TEM
HIKOJIBHOTO Kypca B 8 kiacce orpaxensl B KTIL.

PesyabraTom ¢GopmMupoBaHMsI YHUBEPCAJbHBIX Y4Ye€OHBIX AeliCTBHH OyayT
SIBJISATHCH YMEHHSA:

e TPOU3BOJHLHO M OCO3HAHHO BJIAJIETh OOIIMM IMPUEMOM PEIICHHS y4eOHBIX
3a7a4;

e HCIIOJH30BAaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA, B TOM YHCJIE MOJICITH U
CXEMBI TSI peIeHUs Y4eOHBIX 3a]1a4;

e YMETh OCYIICCTBIISITH aHAN3 OOBEKTOB C BBIICICHUEM CYIIECTBCHHBIX W
HECYIIECTBEHHBIX TIPU3HAKOB;

e YMETh OCYIIECTBIIATH CHHTE3 KaK COCTABJICHHE IIEJIOTO U3 YaCTeH;

e YMETh OCYIICCTBJIATh CpaBHEHWE, KIACCH(PUKANUIO TI0 3aJaHHBIM
KPUTEPUSIM;

e YMETh YCTaHABIWBATh MPUIMHHO-CJICJICTBEHHBIC CBS3H;

e YMETh CTPOUTHb pacCyXJeHus B ¢GopMe CBS3M MPOCTHIX CYXACHUUA 00
00BEKTE, €ro CTPOCHUH, CBOMCTBAX M CBA3SX;

e BJAJCTH OOIIMM MPHUEMOM PEIICHUS YICOHBIX 3a/1a4;

e CO37aBaTh M MPeOOPa30BBIBATH MOJICIH M CXEMBI JIJIs pEIIeHUs 3a1a4;

e YMETh OCYIIECTBJIATH BBIOOp Hambosee 3(HEKTHUBHBIX CIIOCOOOB PEIICHUS
oOpa3oBaTeIbHBIX 33J7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUM.

6.Tpeboeanus K ypoeHio n0020MOEKU 6bINYCKHUKA 8-20 Kiacca

B pe3yibmame Uy4eHuAd qbu3ul<u VYEeHUK 8 knacca donocen:

3HATH/IOHUMATD:

Cmeicn  nousamuit. dbuzuyeckoe  SIBJICHUE, (dbu3MYecKnii  3aKoH,
B3aUMOJICHCTBHE, DJICKTPUUECKOE T10JI€, MATHUTHOE TI0JIE, aTOM;

Cmuicn  @u3uueckux eenuyun: BHYTPECHHSII DHEPTUsi, TEMIIEparypa,
KOJIMYECTBO TEIUIOTHI, BJIAXHOCTh BO3AyXa, JJICKTPUUYECKHN 3apsii, cuia
AIEKTPUIECKOTO TOKa, AJIEKTPUYECKOE HanpsiHKeHUe, AJIEKTPUUYECKOE
COMPOTHUBJICHUE, paboTa © MOIIHOCTh DJIEKTPUUYECKOTO TOKa, (HOKYCHOE
PaCCTOSTHUE JIMH3HI;

Cmbicn puzuueckux 3aKk0HO06: COXPAHCHUS DPHEPIUU B TEIJIOBBIX IMPOIIECCaX,
COXpPaHEHHMS BJIEKTPUUECKOTo 3apsaa, Oma s ydactka uenu, xoyns — Jlenua,
MPSIMOJIMHEWHOTO PACTIPOCTPAHECHHS CBETA, OTPAKEHHUS U MPEJIOMIICHUS CBETA,;

YMmerThb:




Onucvieamov u 00vaAchamp (GU3NYECKUE SIBICHUSA: TEIUIONPOBOIHOCTD,
KOHBEKIMIO, W3Iy4YeHHEe, HCIapeHue, KOHJIEHCAlUI0, KUIeHHE , IUIaBJICHHE,
KPUCTAUTU3AIMIO, DJIEKTPU3ALNIO, B3aUMOJEHCTBHE OJEKTPUUYECKUX 3aps/IoB,
B3aMMOJICHICTBHE MarHMWTOB, ACWCTBUE MAarHUTHOTO IOJIA HA MPOBOJHHUK C TOKOM,
TETUIOBOE JICUCTBHE TOKA, OTpaskeHUe/ MPEIOMIICHUE CBETA;

Hcnonvzoeams Qusnueckue npuOOpbl U U3MEPHUTEIbHBIE MHCTPYMEHTHI IS
U3MepeHus: GU3NYECKUX BEIUYHMH: TEMIEpaTypbl, BIaXXHOCTH BO3/1yXa, CHIIbI TOKa,
HANPSDKEHUS, COMTPOTUBIICHHUSI, paOOTHI M MOITHOCTH 3JIEKTPHUUECKOTO TOKA;

Ilpeocmasname pe3ynrbmamsl M3MEpeHUN B BHJE TaOiuil, TpapuKoB U
BBUBIIAITH HA JTOM OCHOBE SMIIMPUYECKHE 3aBUCHMOCTH: TEMIIEPATypbl
OCTBIBAIOIIEH BOJABI OT BPEMEHU, CUJIbl TOKAa OT HANPSIKEHUS HA YYacTKE LEIMH,
yTJla OTpakKeHUs OT yTiia MaJIeHUs], yIiia OpeJIOMIICHUS OT yTJia MaJICHHUS;

Buipasicamv  pesynomampr  M3MEPEHHA W pacyeToB B €IMHHULAX
Mexaynaponnou cucremsl CU;

Ilpueooums npumepsbt IPAKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUM O
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBIICHUSIX;

Pewamp 3a0auu Ha npuMeHeHUEe (PU3NUECKUX 3aKOHOB: COXPAHEHUS SHEPTHH
B TEIUIOBBIX IpOIEccaxX, COXPAaHEHUs JIEKTPUYECKOro 3apsaa, Oma Juisl ydyacTka
uenu, JLxoyns — JleHma, NMPSMOJMHEWHOTO PACIPOCTPAHEHUS M IMPEIOMIICHUS
CBETA;

Ocywecmenamo CamMoCmoamenbHlil HOUCK uH(popMaun
€CTECTBEHHOHAYYHOTO COJEpP’KaHUs C HCIOIb30BAHUEM PA3IMYHBIX MCTOYHUKOB
uHdopmaruu ( yueOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO — MOMYJISIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHrepHeta), ee 00pabOTKy u
OpeJCTaBlICHUE B Pa3lWyHbIX (popmax ( CIOBECHO, C MOMOILIBIO PUCYHKOB U
MpE3eHTAlU );

Hcnonv3oeamv npuodpemennvlie 3HAHUA U YMEHUA B TPAKTUYECKON
JESTEIbHOCTH U TOBCEIHEBHON JKM3HM Uil oOecrieyeHus: Oe30macHOCTU B
IIPOLIECCE KUBHEACATEIBHOCTH.

7.Pe3ynivmamul oceoenusn Kypca pusuxu

Juunocmnoie pe3yipmamol:

- (opmMupoBaHHE IMO3HABAaTECIbHBIX HWHTEPECOB, HHTEIICKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTECH yJalMXcs;

- yOEeXIEHHOCTh B BO3MOXXHOCTHU TO3HAHUS MPUPOJBI, B HEOOXOAUMOCTH
pPa3yMHOTO WCIOJIB30BAHUS JOCTHXCHUNW HAYKH W TEXHOJOTHUM JJIs
MaJbHEUIIEeTO Pa3BUTHUS YEJOBEYECKOTO O0IIecTBa, YBaXXEHUE K TBOpIIAM
HAayKH, OTHOIIEHHE K GHU3NKEe KaK K DJIEMEHTY O0O0IeYyeI0BeYecKon
KYJIbTYPHI,




- CaMOCTOSITEJIbHOCTh B NMPUOOPETEHWH HOBBIX 3HAHUU W MPAKTHUICCKHUX
YMEHUM;

- MoTHUBamusi 00pa3oBaTElbHON JEATEIbHOCTH HIKOJbHUKOB Ha OCHOBE
JUYHOCTHO OPUEHTUPOBAHHOTO MOJAX0/a;

- QopMupOoBaHUE IEHHOCTHBIX OTHOILIEHUH K APYr ApYyry, YUHUTEIIO,
aBTOpaM OTKPBITUM U U300peTeHU, pe3ylibTaTaM 00ydYeHHU.

Memanpedmemnbule pe3yipbmanbpl:

- OBJIAJICHUE HABBIKAMHU CAMOCTOSTEIBHOTO MPUOOPETEHUSI HOBBIX 3HAHU,
OpraHu3anuu yueOHOU NEATEIbHOCTH, IMOCTAaHOBKHU neye,
IUIAHUPOBAHMSA, CAMOKOHTPOJII M  OLEHKM  pEe3yJIbTaTOB  CBOEH
NEeATEIbHOCTH, YMEHUSIMHU MPEABUIETh BO3MOXHBIE pPE3YJbTAaThl CBOUX
JIECTBUM;

- TOHUMaHUE Pa3IUYUN MEXKJIY HUCXOIHBIMH (AaKTaMHU U THIOTE3aMH JJIs
UX OOBSICHEHHUS, TEOPETUUYECKUMU MOJCISAMH U peajJbHBIMU OO0BEKTaMH,
OBJIaJICHUE YHUBEPCAJIbHBIMU YUYEOHBIMH JEUCTBUSMU Ha MpUMeEpax
rUnoTe3 s OOBSICHEHUS HM3BECTHBIX (AKTOB M IKCIEPUMEHTAJIbHOU
NPOBEPKHU BBIIBUTAEMBIX TUMOTE3; Pa3pabOTKHW TEOPETUYECKHX MOJejeH
MIPOILIECCOB UJIU SIBJICHUMU;

- IpuoOpeTeHNe ONbITa CaMOCTOATEIBHOTO MOMUCKA, aHalu3a U 0oTOOpa
MHPOpMALMU C HCIOJb30BAHHUEM pa3JUYHbIX HMCTOYHUKOB U HOBBIX
MH()OPMALMOHHBIX TEXHOJIOTUN ISl PEIICHU MOCTABIECHHBIX 3a/1a4;

- ¢opmupoBaHUEe yMEHHUW BOCHpPUHUMATh, THepepabaTbiBaTh U
NpeabABIAATh MHOOPMANHIO B CIOBECHOH, 00pa3zHON, CUMBOJHYECKOU
dbopmMax, aHaIU3UpPOBATh U NepepadaThiBaTh MOJYYEHHYIO HHPOpMaLUIO
B COOTBETCTBHMU C MOCTAaBJICHHBIMU 3ajlayaMHu, BBIJEIATh OCHOBHOE
COAEp)KaHWE TMPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHl Ha
MOCTABJIECHHBIE BOMPOCHI M U3JIaraTh €ro;

- pa3BUTHUE MOHOJOTUYECKOW U JUATOTUYECKOW pPEUYH , YMEHUS BBIPAKATh
CBOU MBICJIIM U CIIOCOOHOCTH BBICIYIIMBaTh coOeceHHUKa, MOHUMATh €T0
TOYKY 3p€HHs, IPU3HABATH NMPAaBO APYTOro 4€JIOBEKa HA UHOE€ MHEHHE;

- OCBOCHHE NMPHUEMOB JEHCTBUN B HECTAHJAPTHBIX CUTyalUsAX, OBIAJICHUE
IBPUCTUUYECKUMHU METOJaMH pelIeHUs Npooiaem;

- (hopMupoOBaHKE YMEHUU paboOTaTh B IpyIIe C BHIMOJHEHUEM pPa3IUYHBIX
COIIMAJIBHBIX poOJieill, MNpeaCcTaBiIsITh U OTCTauBaTh CBOM B3TJISAIbBl H
yOeXKJIEHUS, BECTH JUCKYCCHUIO

Ilpeomemmuvle pe3yromamul:

- 3HAHHSA O NPHUPOJAE BAXKHEHUIMHUX (PU3UIECCKHUX SBICHUU OKPYKAIOIIETO
MHUpa ¥ MOHUMaHHE CMbIcia (PU3NUECKUX 3aKOHOB, PACKPBIBAIOIIUX CBA3b
W3YYCHHBIX SBJIICHUMN;

- YMEHHUS TMOJb30BaThCS METOJAaMU HAYYHOTO HCCICIOBAHUS SBICHUUN
NpUPOJBI, TMPOBOAUTH HAOMIOAEHUS, I[UIAHUPOBATh ©  BBINOJHSITH
IKCIIEPUMEHTHI, 00pabaThiBaTh pe3yJabTaThl H3MEPEHHUN, MNPEACTaBISATH
pe3yabTaThl U3MEPEHHUNU C MOMOIIbIO Tabnui, rpadukoB u Gopmyd,




oOHapy>XMBaTh  3aBUCUMOCTH  MEXAYy  (PU3HUYECKUMH  SBICHHUAMH,
OOBSICHATHh MOJYYEHHbIE pE3ydbTaTbl U JeJlaTh BBIBOJABI, OLIEHUBATh
IpaHUIbl HOTPEIIHOCTEN pE3yabTaTOB U3MEPEHUN;

- YMEHHUs NPUMEHATh TEOPETUUYECKUE 3HAHMUSA N0 (PU3MKE Ha IpPaKTHUKE,
pemath GU3NYECKUE 3a7a4U Ha IPUMEHEHUE MOJYUYEHHbIX 3HaHUM;

- YMEeHUs U HaBBIKM NPUMEHATHh NOJYUYEHHBbIE 3HAHUA A OOBSICHEHUS
OPUHIUIOB JE€HCTBUS BaXHEUIIMX TEXHUYECKUX YCTPOWCTB, pELICHUS
NPaKTUYECKUX 3az1au NOBCEJHEBHOM KHU3HHU, palMOHAIbHOT O
NPUPOJONOJIB30BAHUS U OXPAHbl OKPYKaIOIIE Cpebl;

- ¢dopMmupoBaHUEe yOEXKJEHHS B 3aKOHOMEPHOMW CBSA3M U MO3HABAEMOCTH
SABICHUW TMPUPOABI, B OOBEKTUBHOCTH HAYYHOTO 3HAaHWSA, BBICOKOU
LHEHHOCTH HAayKH B PAa3BUTUM MaTE€pUAIbHONM M JOYXOBHOM KYyJIbTYpPHI
JI0AeH;

- pa3BUTHE TEOPETUYECKOrO MBIIIJIEHUS Ha OCHOBE (QOpPMHUPOBAHUS
yCTaHaBIMBaTh (aKThl, pa3auyaTb MPUYUHBI U CIEACTBUS, CTPOUTH
MOJEIN W BBIABUTATh THUIOTE3bl, BBIBOAUTH H3 OSKCIEPUMEHTAJIbHBIX
($aKTOB U TEOPETUUECKUX MOJieJell pU3nuecKre 3aKOHBI;

- KOMMYHHMKATHUBHBIE YMEHHUs JOKJIAAbIBaTh O pe3yJdbTaTax CBOETO
UCCJIEI0OBAaHUS, y4aCTBOBATh B JUCKYCCHHU, KPaTKO M TOYHO OTBEYATh Ha
BOIIPOCHI, MCIIOJb30BaTh CIPABOYHYI JIUTEPATYyPy U APYIHE HUCTOYHUKHU
UHpOopManuu.

8.Cucmema ouenku

O1eHKa OTBETOB VUAIMXCSH

Onenka «5» CTaBUTHCS B TOM CJIydae, €CIM YYalllUicsa IMOKa3blBa€T BEPHOE
MOHMMaHWEe  (PU3NYECKOM  CYIIHOCTH  pacCMaTpUBaeMbIX  SBJICHUH U
3aKOHOMEPHOCTEM, 3aKOHOB M TEOPHMH, a TaK € MPaBUIBHOE ONpPEACICHUE
(bU3UYECKUX BEITUYUH, UX CIMHHI] U CTIOCOO0B M3MEPEHHMS: MPABIIIHHO BHITIOIHSIET
YEPTEHKH, CXEMbI U TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY ILJIaHY,
COTIPOBOXKJIACT Paccka3d COOCTBEHHBIMHU MpPHMEpPaMHU, YMEET NMPUMEHSITh 3HAHUS B
HOBOM CHUTyallMu TIPU BBITIOJHEHUHM TMPAKTUUECKUX 3aJIlaHHI; MOXKET YCTAaHOBHUTH
CBSI3b MY M3y4acMbIM M paHEe M3YUYEHHBIM MaTepHaoM IO Kypcy (hHM3UKH, a
TaKXe C MaTepuajgoM, YCBOCHHBIM MPU U3YUYEHUH IPYTUX MPEIMETOB.

Ouenka «4» CTaBUTBCSA, €CIM OTBET YYEHHMKA YIOBJIETBOPSAECT OCHOBHBIM
TpeOOBaHUSAM Ha OLIGHKY 5, HO JaH 0e3 HCIOJb30BaHUS COOCTBEHHOIO IUIAHA,
HOBBIX TPUMEPOB, O3 NpUMEHEHUs 3HAHUW B HOBOM cuTyauuu, 6e3
WCIIOJIb30BaHUsl CBSI3€M C paHee M3YYEHHBIM MAaTepuajoM M MaTepHalioM,
YCBOCHHBIM NPU HU3YYEHHUH Jp. NPEAMETOB: €CIM YYAIUMMCA TONYCTHUJI OJIHY
OLIMOKY WM HE 0oJiee ABYX HEIOUETOB M MOXKET UX HCIPABUTH CAMOCTOSITEIIBHO
WIN ¢ HEOOIBILION MTOMOIIBIO YUUTENS.

Ouenka «3» CTaBUTBHCS, €CJIM yUYaIlIMKCS MPaBUIBHO MOHUMAET (U3UYECKYIO
CYIIHOCTh PACCMaTPUBAEMBIX SIBIICHHI U 3aKOHOMEPHOCTEW, HO B OTBETE UMEIOTCS



OTZIeTIbHBIE TPOOEIIBI B YCBOEHUU BOIIPOCOB Kypca (PU3MKH, HE MPETSITCTBYIOIIHE
JabHEHIIIEMY YCBOCHHIO BOIIPOCOB MPOTPaMMHOTO MaTepHalia: yMeeT IPUMEHSTh
MOJTyYeHHBIC 3HAHUS TPU PEUICHUH MPOCTHIX 33734 C UCIOJIH30BAHUEM TOTOBBIX
dbopMyI, HO 3aTpydHSETCS TPU PEIICHUH 3aaad, TPEOYIOIMUX MPeoOpa3oBaHMS
HEKOTOpBIX (OpPMYJI, JOMYCTUSI HE OoJjiee OJHOM TpyOOMl OIMMOKM H JBYX
HeJI0YETOB, He Oosiee OJIHOM TIpyOoOl M oaHON HerpyOoil om0k, He Oosee 2-3
HErpyObIX OIIMOOK, OJTHOM HErpy0oil OMMOKH U TPEX HEIOYETOB; JOMYCTUI 4-5
HEJI0YETOB.

O].[eHKa «2» CTaBUTCA, CCIIN yanHﬁCH HC OBJaACI OCHOBHBIMH 3HAHHUIMHU U
YMCHHUAMU B COOTBCTCTBHU C Tp€6OBaHI/I$IMI/I ImporpaMmMbl U JOITYCTHII 0obIIe

OIIIMOOK U HEJI0YETOB YEM HCO6XOI[I/IMO JJIA OCHKH «3».

OueHKa KOHTPOJbHBIX PadoT

OneHka «5» cTaBUTCS 3a pabOTy, BBIMOJHEHHYIO MOJHOCTBIO 0€3 OIMOOK U
HEJI0YETOB.

Ounenka «4» cTaBUTCS 32 pabOTy BBHIIOJHEHHYIO TIOJHOCTHIO, HO TIPH HAJTUYHHU B
Hel He OoJee oiHOM rpy0oit M OJJHOM HerpyOol OMMOKU U OJHOTO HEeJ04YETa, HE
0osee TpEX HETOUETOB.

Ouenka «3» CTaBUTCS, €CIM YYCHUK MPABUILHO BBHIMIOJHUI HE MeHee 2/3 Bcei
paboThl WM AOMYCTHJ HE OoJiee OJHOM TpyOOl OMIMOKH HU.JBYX HEIOYETOB, HE
Oonee OaHON TpyOoOil OMIMOKM M OAHOW HerpyOod omuOKu, HEe Oojee Tpex
HErpyoObIX OIIMOOK, OJHOM Herpy0oill omMOKM U TpexX  HeIo4YETOB, NpH
Hamnunu 4 - 5 HeJO4ETOB.

OneHka «2» CTaBUTCS, €CJIM YHUCIO OLIMOOK M HEIOYETOB NMPEBBICUIO HOPMY
JUJISL OTICHKH 3 WMJIM TTPaBUJIBHO BBITTOJTHEHO MeHee 2/3 Bcel paboThI.

OueHka J1al0pATOPHBIX PAdOT

OueHka «5» CTaBUTCA, €CIU y4YalllUiCs BBITOJHSIET paboOTy B MOJHOM O00BEME ¢
COOJIIOJICHNEM HEOOXOIMMON TOCIE0OBATEIbHOCTH TPOBEJCHUS OMBITOB U
W3MEPEHUI; CaMOCTOSITEIBHO W  PAIlMOHAIIBHO MOHTHPYET HEO0O0XO0IUMOe
000pyZI0BaHUE; BCE OMBITHI MPOBOAUT B YCIOBHUSIX M PEKUMAX, 00€CTICUNBAIOITUX
MOJTYYCHHUE TIPABUIIBHBIX PE3YJIBTATOB M BHIBOJIOB; COOIOAACT TPEOOBAHUS MTPABHIT
0€30MacHOCTH Tpy/Aa; B OTYETE MPABUJIBLHO M aKKypaTHO BBHITIOJIHSCT BCE 3aIUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYMCICHUS; IMPABUILHO BBITIOTHSICT
AHAJIU3 TIOTPELIHOCTEN.

Ouenka «4» CTaBUTCS, €CJIM BBHITIOJIHEHBI TPEOOBAaHUS K OILIEHKE «5» , HO OBLIO
JIOMYIIIEHO JBa - TPpU HeJo4deTa, He Oosee OAHOM HerpyOoW OMmMOKKM U OJIHOTO
HEI04ETa.

Onenka «3» cTaBuUTCA, eciau padoTa BBINOJHEHA HE TMOJHOCTBIO, HO
00BEM BBITIOJHEHHOM YacTH TaKOB, TMO3BOJIIET TIOJYYUTh  IPABUIHHBIC
pe3yNbTaThl W BBIBOJBI: €CJIM B XOJ€ IMPOBEACHHS ONbITA U M3MEPEHUN ObLIN
JIOTIYIII€HbI OITHOKH.



Ol.leHKa «2» CTaBUTCA, €CCJIN pa60Ta BBITIOJIHEHA HEC IIOJJHOCTHIO H
00BbEM BBINIOJTHEHHOHN YacTH pa6OTBI HC IIO3BOJIACT CACIATh ITPAaBUJIbHBIX BBIBOJOB!:
CCJIn OIIBITHI, HN3MCPCHH, BBIYMCIICHUS, H3.6J'II-0I[€HI/ISI IMPOU3BOAUIINCH
HCIIPAaBUJIBHO.

Bo 6cex cnyuasx oyemka CHUNCAEMCSl, eCliu YYeHUK He coOn00al mpebdosans
npasun bezonacHocmu 2pyod.

Ilepeuensv ouuook:
I'pyovie omunoku

1. He3nanue onpeneneHUil OCHOBHBIX MOHATHM, 32aKOHOB, IMPABUJI, ITOJIOXKEHUN

Teopuu, (opmyl, OOMIECHPUHSATHIX CUMBOJIOB, 0003HaYeHUs (PU3UUECKUX

BEJIMYMH, €INHUALY U3MEPEHUS.

HeymeHnue BbIIEIATH B OTBETE TVIABHOE.

3. HeymeHue mpuMeHSTh 3HAHUS [ pelIeHUs 3aad U OOBSICHEHHS

¢uznyecKkux SABJICHUN; HENPaBWIbHO C(HOPMYIMPOBAHHBIE BOIPOCHI,

3aJlaHusl WM HEBEPHbIE OOBSCHEHUS X0Jla UX PELICHUs, HE3HAaHUE [TPHUEMOB

pelleHus 3a/ay, AHaJOTMYHBIX paHEe pEUIeHHBIM B KJACCE; OILIMOKH,

IIOKa3bIBAIOIIME  HENPABUJIBHOE IIOHUMAHHE YCIOBUSA 33Jayd WU

HEIPaBUIbHOE UCTOJIKOBAHUE PEIICHHUS.

Heymenue untarh v CTpOUTH rpa)MKU U MPUHLIUIIAAIBHBIE CXEMBbI

HeyMenne moAroToBuTh K paboTe YCTAaHOBKY WM J1abopaTopHOE

000pyZ0BaHUE, MPOBECTHU OIBIT, HEOOXOAUMBIE PACUEThl MJIM UCIOJIb30BaTh

NOJIyYeHHbIE JaHHBIE JIJIs1 BEIBOJIOB.

6. HeOpexHoe oOTHOIICHHE K J1abOpaTOpHOMY OOOpYIOBaHUIO U
U3MEPUTENIbHBIM PUOOpaMm.

no
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~

Heymenue onpenenuts mokazaHus U3MEPUTEILHOTO TPUOOpa.
8. Hapymienne TtpeOGoBaHMil mpaBusl OE30MAaCHOTO TpPyAa MPHU BHITOJHEHUU
HKCIIEPUMEHTA.

Hezpyowvie outuoku

1. HerouHoctu (popMynHpOBOK, ONpeaeiIeHUI, 3aKOHOB, TEOPHd, BHI3BAaHHBIX
HEIMOJHOTOM OTBETA OCHOBHBIX ITPU3HAKOB OIPEIEIIEMOr0 IOHSATHS.
OmuOKu, BBI3BAHHBIE HECOOIIOACHUEM YCIOBUN MPOBEICHUS OMbITA WU
U3MEpPECHUM.

2. OOkl B YCIOBHBIX OOO3HAUYEHUSIX HA MNPUHIUIHUAIBHBIX CXeMax,
HETOYHOCTHU YepTexel, TpaduKoB, CXEM.

3. Ilpomyck WM HETOYHOE HAMMCaHWE HAUMEHOBAHMM €IMHULl (PU3UYECKUX
BEJINYHH.

4. HepanuoHaabHBIA BHIOOP X0/1a PEIICHHUS.

Heoouemut



1. HepamnuoHanbHbI€ 3alUCH TMPH BBIUMCICHHUSIX, HEPAIIMOHAIBHBIE MPHUEMbI
BBIUMCJICHH, TPe0Opa30BaHUi U pEIICHHS 3a/1a4.

2. ApubdmMernueckrue OMMOKHA B BBIYMCICHHSAX, €CIHM 3TH OIIMOKU TpyObO HE

UCKaXaIOT peajJbHOCTh MOMYyYEeHHOTO PE3yIbTaTa.

OTaenbHbBIE TOTPEMIHOCTU B (POPMYIMPOBKE BOIIPOCA UM OTBETA.

HebOpexHoe BHITIOTHEHHE 3aMuCcei, YepTekei, cXeM, rpaduKoB.

Opdorpaduyeckne v MyHKTyaIMOHHBIC OIMUOKH

ok~ w

9. Yueono — memoouueckuii Komnaexkm

1. lepeimkun A.B., 'ytauk E.M. ®@usuka. 8 kinacc. — M.: [Ipoda, 2011

2. Jlykamuk B.W. COopnuk 3amay no ¢usuke. 7-9 knaccsl. — M.; IIpocBeienue,
2007

3. Ilpumepnble mporpamMmbl 1o yueOHbIM npenmeraM. duszuka. 7 — 9 kiaccer:
npoekT. — M.: IIpocsemienue, 2011

4. BonkoB B.A. YHuBepcanbHbie IOypOYHbIe pa3paboTKu 1o ¢usuke: 8 kiacc. — 3
—e u3/1.. mepepadoT. u nom. — M.: BAKO, 2012

5. I'pomueBa O.1. KoHTposbHBIE 1 caMOCTOATENbHBIE pa0OTHI 10 (pu3uke 8 Kiacc:
K yueOHuKy A.B. Ilepoimkuna. ®dusuka. 8xinacc. —M.: M3narenbcTBo «IK3aMeH»

2013.

Cooepoicanue mamepuana KOMNIEKmMa NOJAHOCHbIO COOMBEMCmaE)yem
Ilpumepnoti  npocpamme no @usuke OCHOBHO2O 00We20 00pPa306aHuUs,
0053amenbHOMy ~ MUHUMYMY  cooepycanus.  Komnnexkm — pexomenoosan
Munucmepcmeom oopazosamnus PD

Koumponvno — uzmepumenvmvie mamepuanvl, HANPAGIeHHbIE HA U3YVYECHUE YDOBHSL.

® 3HAHUH OCHOB (PU3UKM (MOHOJOTUYECKUN OTBET, DKCIPECC — OMpoc,
(pOHTaNBHBIN OMPOC, TECTOBBIM OMPOC, HANKMCAHWE W 3alUTa COOOUICHUS
0 33JJaHHOU TeMe, 0ObSICHEHHE SKCIIEPUMEHTA)

® IPUOOPeTEeHHBIX HABBLIKOB CaMOCTOSITEILHOU u MPaKTHYECKON
JESATETPHOCTH yJamuxcsi (B XOJAC BBIMOJTHEHUS JTA0OPATOPHBIX pabOT H
pellIeHUs 3a/1a4)

® Pa3BUTBIX CBOWCTB JIMYHOCTHU: TBOPYECKUX CIIOCOOHOCTEH, MHTEpeca K
U3YYECHUIO bu3ukwy, CaMOCTOSATEIbHOCTH, KOMMYHUKATUBHOCTH,
KPUTUYHOCTH, PEPIIEKCUU.

Hcnonvzyembie mexnuueckue cpeocmea
e [lepcoHabHBIN KOMIIBIOTEP




e MyJIbTUMEAUNHBIA OPOEKTOP

Hcnonv3yemble _mexnonocuu. 3710pOBbecOCPEIKEHUSA, IPOOIEMHOT0 OOYUYCHHS,
Iearoruka  COTPYAHHMYECTBA,  Pa3BUTHS  HMCCICAOBATEIbCKHX  HABBIKOB,
nubGepeHIIMPOBAHHOIO — IOAX0Ja B OOYYCHHMHM  Pa3BUTHSA  TBOPYCCKHUX
crocoOHoCTEH

Qopa3osamenvHble OUCKU

VY4eOHbIE AEMOHCTPALlMM 1O BCeMY Kypcy HU3MKH OCHOBHOM WIKOJIBI C
noipo6HpiMU KoMmMeHTapusMu. DVD nuck.6 UMI Apcenan oOpa3oBanus, 2012
Ilpezenmayuu, CcoO3laHHBIE YYHTENEM M JE€TbMHU B Ipoliecce 00pa3oBaTeNbHOTO
mporiecca 1Mo Kaxaoi u3ydyaeMoi TeMe

Komnnexm guzuueckoco OI'D obopyodosanus 0nsi npogedeHus 1abOpamopHbuix

pabom
Tabauywl
Qobo3nauenus, cOKpauwieHus
K9C KHM OI'D - Koabl D3JIEMEHTOB COAECPKAHUS KOHTPOJIBHO

M3MEpPUTENBHBIX MaTepuanos OI'D

KIIY KHUM OID - koasl NOpOBEPSIEMBIX YMEHUW KOHTPOJIBHO —
M3MEpPUTENBHBIX MaTepuanos OI'D

JI. — Jlykammk B.M. COopHuk 3amauy mo ¢usuke. 7-9 kmaccel. — M.:
IIpocsemenune, 2007

KHUM TI'. - I'pomueBa O.. KoHTposnbHBIE U CAMOCTOSATENbHBIE PAOOTHI 1O
¢usuke 8 kmacc: k yueOHuky A.B. Ileppimkuna. ®usuka. 8 kmacc. —M.:
NznatenberBo «OK3amen» 2013

KAJIEHAAPHO — TEMATHYECKOE IIJNTAHUPOBAHMUE 8 KJIACC ( 68 yacos, 2 yaca
B HeeJII0)



Jj1eMeHTBI
co/lepiKaHms,
(srcupnvim
wpugpmom
evloeneHvl
Mamepuanst
GLIHOCAWUIICA HA
Or3 unu EI9)
Meosrcnpedmemnut
e cenasu

ean ypoxa.
Ileoazozuueckue
cpeocmea

Ne Hemen/ypoka
/laTta niian/gakt
Tema ypoxka

TpeGoBaHUA K YPOBHIO NOATOTOBKH 00y4aI0IINXCS
Yvi (IMYHOCTHBIE, Nno3HaBaTeJbHbIe,
peryJifiTUBHbIe, KOMMYHUKATHBHbIE)

Ilpuoobpemen
Has
Komnemenmnu
ocmb

Bun
KOHTPO
s,
u3Mepu
TeJIH

K93C KUM OID

KIy KUuM OId

OoopynoBanue

Jemoncmpayuu

Buoeomamepuan
Ilpezenmayuu

BueypouHnasi 3aHATOCTH

Jomam
Hee
3a/laHne

Pazgen 1 TEIIVIOBBIE AABJIEHUS (24 yacoB)

OcHoBHbBbIE BHBI 1€ATCJIbHOCTH YYCHHUKA! Ha6J'I}0I[aTI) HN3MCHCHUC BHYTpeHHCfI OHEPruu TeJjia Mpu TCIUIonepeaavyc nu pa60Te BHCIIHUX CHUII. HCCHCILOB&TL SIBJICHUE TEIIO0OMEHA npu
CMCIIMBAaHUHU XOHO,Z[HOﬁ n FOp?I‘IGfI BOJBbI. BbrauciaTs KOIHMYECTBO TEIIOTHI M YACIbHYIO TEIJIOEMKOCTD BEUIECTBA IIPU TEIIONIEpEaAAUC. I/I3Mepsm, YACIbHYIO TEIJIIOEMKOCTH BEIICCTBA.
WsmepsaTs TeroTy tutaBneHuUs npAa. MccrmemoBaTh TermioBble cBoicTBa mapaduna. HaOmromaTe mM3MeHeHHWe BHYTPEHHEW JHEPTMH BOXBI B pe3ylibTaTe HWCHapeHus. BrraucisaTh
KOJMYECTBO TCIJIOTHI B IIpOoHECCax TEIJIONCPEAaUX PH IJIABJICHUN U KPUCTAJUIM3allU, UCTIAPCHUNU 1 KOHACHCAlHUU. Brruncaars YACIBbHYIO TCIUIOTY IUIABJICHHUA U napoo6pa3OBaH1/I;[
BCIICCTBA. I/ISMepﬂTB BJI&JKHOCTD BO3/yXa 10 Touke pockl. OOCYKAaTh SKOJIOTHUECKHE TTOCIEACTBHS NPUMECHEHHS ABUTATENICH BHYTPEHHETO CTOPAHUS, TETIOBBIX U THAPOAICKTPOCTAHIIIHA
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TemnoBble siBjeHus. Temneparypa

HaTL TMOHATUE TEIUIOBOTO IBHXXCHHA MOJICKYJIbI; BBCCTH IIOHATHUEC TEMIICPATYPBHI;
MO3HAKOMHUTH Y4YalllUXCA C OCHOBHBIMU XapaKTCPUCTUKAMH TECIIOBBIX IMPOIIECCOB, Ci

TCIIOBBIM ABMKCHHUEM KakK 0COOBIM BHIOM JIBHXCHHSI.

O6’[)5{CHI/ITeJ'HJHO-I/IJ'IJ'[IOCTpaTI/IBHHﬁ METOA, 6ece[1a

IIpumepsr
TCIUIOBBIX  H
3JEKTPUUECKHU
X SIBIICHUM.
OcobenHoctT
JIBIDKCHUS
MOJIEKYIL.
CBs3b
TEMIIEPaTypPhl
Tena "
CKOpOCTH
JIBIDKCHHUSA €T0
MOJIEKYIL.
JBuxeHue
MOJIEKYJT B
rasax,
KUAKOCTSIX H
TBEPJBIX
Tenax

Xumus.
Meouyuna
€CTEeCTBO3HAH

3HaTh: CMBICT (U3WYCCKUX BEIMYUH «TEMIICPATypay.
«CpenHsisl CKOPOCTh  TEIUIOBOI'O JBIXKCHHS», CMBICH
MOHSTUS «TEIJIOBOE PABHOBECUS»

YMeTh: paznuuaTh TEIUIOBBIC SIBICHUS, aHATU3UPOBATH
3aBUCUMOCTh  TEMIEPATypbl T€da OT  CKOPOCTH
JBUKEHUSL €r0 MOJIEKYN

JluuHocTHbIe: VccrnenyoT 3aBUCUMOCTh HANpaBICHUS
U CKOPOCTH TEMJI000MEHa OT pa3HOCTH TEMIIEPaTyp
Ilo3naBartenbHble: Broigenstor u  GOpMyTUpPYIOT
M0o3HaBaTeNbHyl0 wedab. CTpoAT JIOTHYecKHe Lenu
paccyxaeHui. BeiiBUraroT 1 000CHOBBIBAIOT THITOTE3bI,
MIpeJIaraloT CIIOCOOBI X MMPOBEPKH

PeryasituBabie:  QOpMyJIUpYOT  [O3HABATEIbHYIO
Lelb, COCTaBIAIOT TIUIAH M TIOCJIEJOBATEIbHOCTD
JEHCTBUN B COOTBETCTBUU C HEU

KommynukatuBubie: [lmanmpyror oOmue crmocoObt
pabothl. Mcrmonb3yloT ajeKBaTHBIC SI3BIKOBBIE CPEICTBA
JUISE  OTOOpa)XEHHS  CBOMX  YYBCTB, MBICICH U
OOy K IEHUI

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
Komnemen
muocmo,
yuebHo
nosunasame
JbHAS
OesimesibHO
cmo

®poHT
AJbHBI
i
orpoc,
YCTHBI
e
OTBET

bI

2.3

1.2

npe3eHTa
nust

EMHUIBI TEMIIepaTyphl, UCIIONb3yeMbIe B PYTHX CTPAHAaX, TEMIIEPATypPHbIE IIKAIIBI.

3roTOBUTH CIIPABOYHYIO OPOLIIOPY.
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IHeprus. Croco0nI H3MEHEeHHs

BHYTPEHHEH YHEPTuH

BHyTpeHHSsIs1

W DHEPTUHU KaK CyMMBbI KHHETHYECKOU

IBBeCTH MOHSITHE BHYTPCHHC

PHEPTUU IBUKCHUS MOJICKYJI U ITOT. SHEPIrUX UX B3aUMOICUCTBHUS

[paccM. crocoObl H3MEHEHHsT BHYT. SJHEPTHH.

Oecena, 00BSICHUTEIBHO WILTFOCTPATHBHBIA METOT

[IpeBpaienne
SHEpPruu Tela B
MEXaHHYECKUX
HpoIECccax.
BuyTpennss
JHeprus  TeJa.
YBenunuenue
BHYTpPeHHeil
IHepruu
nyTem
coBepLIeHHsI
padoThl HAA HUM
WIH ee
yYMeHbIIeHHe
NPU COBEPIICHUH
padoTel  TeaOM.
M3menenue
BHYTpPeHHeil
IHepruu
nyTem
Telionepeaavu
Xumusa
ecmecmeo3HaH

TeJaa

TeJ1a

3HaTh: TOHATHE BHYTPCHHEW JSHEPrHMM TENa, CHOCOOBI
U3MEHEHUS BHYTPEHHEH YHEPTUU

YMerb: HaOMIONATh W HMCCIENOBATH NPEBPAIICHUE SHEPTHH
Tela B MEXaHWYECKHX TMIpoIeccax, HPUBOIUTH IPUMEPEI
MIpeBpaIleHIsI SHEPTUH NPU MMOABEME Tella, TIPH ero MaJCHUH,
OOBSICHATh M3MECHEHUE BHYTPEHHEH DHEPTUH TeNa, KOTAa Hak
HHAM COBEpIIAIOT paboTy WM Telo coBepimaeT padory,
MIEPEYHCIATE CIOCOOBI M3MEHEHHUS BHYTPEHHEH YHEPTUH
JIuuHocTHbIe: OCYIIECTBIISIIOT MUKPO OTBITHI MO peain3aiun
PA3JIMYHBIX CIIOCOOOB U3MEHECHHUSI BHYTPCHHEH SHEpruy Tea
IMo3uaBareabHble: Boiaenasior 0000MEHHBIH CMBICT 3aJa4u.
YcTaHaBIMBaOT MPUYUHHO-CIIEJACTBEHHBIE CBS3HM, 3aMEHSIOT
TEPMUHBI ONIpPeICTICHUSIMHU

PeryasituBHbie: COCTaBISIOT IDIAH W IIOCIEAOBATEIHHOCTD
neiicrBril. CIIMYaroT CBOM CII0co0 AEHCTBUSA C 3TATOHOM
KomMyHuKaTHBHBIE: OnuCHIBAIOT collepKaHue
COBEPIIACMBIX JEHCTBUH C IEBI0 OPUCHTUPOBKHU MPEIMETHO-
MIPAKTUIECKOM MIIM WHOU JEATEIEHOCTH

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
Komnemen
muocmo,
yuebHo
nosunasame
JbHAS
OesimesibHO
cmo

®poHT
AJbHBI
i
orpoc,
YCTHBI
e
OTBET

bI

2.4

1.2

Buoeo:
TIpeBparie
HHE
MeXaHu4e
CKOM
SHEPTHH
BO
BHYTPCHH
010

OOBSICHUTD , YTO TaKOe MH(PA, IKZ0TEPMUUECKHH, CyOIMMAIms,

amopdHBIi, n3oTpomnus, auccTUiT. [lepneryym - Mmoomie?
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Buabl Temonepenayn. IipumMepsl Ten1000MeHa B IPUPOIE H TEXHUKE.

(O3HaKOMHUT yJamuxcsa ¢ BUIaMu TeHJ'IOOGMeHa, Hay4YuTh HUX OOBICHATL TEILIOBEIE]

liBeHus Ha ocHoBe MKT;

HUCIIOJIb30BAaHHsI BHUJIOB|

paccMOTpeTh TPUMEPHI

rermooOMeHa B Pas3sIUYHbIX 00/1aCTAX YETOBEYECKON JACATCIIBHOCTH.

HpO6J’IeMHa§I JICKI U, np06neMHme 3aJlaHusL

OJIEMHBIC 33aJJAaHHS)

TIOMCKOBBII METOJI, PO

TenJionposoxHoc
Th — OJUH H3
BHJIOB
TenJionepeaayu.
Paziuune
TeIIONPOBOTHOC
Teil PpasJH4YHBIX
BeIECTB.
IIpumepnt
TemIoo0MeHa
npupoje
TEXHUKE.
KonBexknusi B
SKUIKOCTSIIX "
rasax.
Oo0nbsicHeHHE
KOHBEKIUH
Ilepenaua
IHepPrumn
H3JIyYeHUueM
OcobeHHOCTH
BHJIOB
TEIUIONepeIaun
Xumus, 6uonozusi.

= w

MexXHuKa
ecmecmeosnan., 2e
oepagus

3HAaTh: IIOHATHE «TCTJIOIIPOBOAHOCTL»

YMeTh: 00bACHATH TEIUIOBBIE sABIeHHUS Ha ocHoBE MKT,

MIPUBOIUTD MIPUMEPHI TeIIonepeaun myTeM
TEIUIONPOBOAHOCTH. [IpoBOAUTE  HCCIIEIOBATEIBCKUM
SKCIEPUMEHT IO  TEIUIONPOBOJHOCTH  Pa3IMYHBIX
BEIIECTB U JiedaTh BbIBOAA. [IpuUBOAMTH MpUMEPHI
KOHBEKIIMM W  U3IYYCHHUS, CpPAaBHHUBATh  BUJIbI
TeIUIoNnepeaadn

JIMYHOCTHBIE: Uccnenyror 3aBUCUMOCTH

TEIJIONPOBOJHOCTH OT pojaa BemiecTBa. HaOmromaror
SIBJICHUSI KOHBEKLIMU U U3ITy4EHHS

IMo3naBaTeabHble: BrplpaxaloT CMBICT  CHUTYyallud
PpasiIMYHbIMH CPEACTBAMHU (pI/IC}/HKI/I, CHMBOJIBI, CXCMBI,
3Haku). OCO3HAaHHO W TPOU3BOJBHO CTPOSIT PEYEBBIC
BBICKa3bIBAaHUS

PeryasituBubie: CTaBsT y4eOHYIO 3a7ady Ha OCHOBE
COOTHECEHHsI TOr0, YTO YK€ M3BECTHO M YCBOEHO, U
TOTO, YTO €IlIe HEU3BECTHO

KoMMmyHnkaTuBHBIe: YyaTcsi apryMEHTHPOBATh CBOIO
TOUYKY 3pEHHs, CIIOPUTh U OTCTaWBaTh CBOIO MO3UIIMIO
HEBPaXI€OHBIM JAJIs1 ONIIOHEHTOB 00Pa3oM

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
Komnemen
muocmo,
yuebHo
nosunasame
JbHAS
OesimesibHO
cmo

®poHT
AJbHBI
i
orpoc,
YCTHBI
e
OTBET

bI

2.5

1.4

Buoeo:
TETJIONPOBO
JTHOCTH
PAa3IHIHBIX
METAJIJIOB

- KOHBEKIUS
B JKHJIKOCTH
- KOHBEKIUS
B razax
TerIonepen
ava
TMOCPENICTBA
M
M3ITYYCHUS

HCCIJICIOBAHNC

i 1goM?» w®

TCIUIbIN

TIMOCTPOUTH

«Kaxk

—  TPOEKT

MuHN

[TCTUIOITPOBOTHOCTH ATFIOMMHHUEBOM JKEJIE3HOU M JIATYHHON KaCTPIOJIM OJJWHAKOBBIX

[PasME€pPOB C OJMHAKOBBIM KOJIMYECTBOM BOJIbl HA OIMHAKOBOM OI'HE€ 3a OITHO BPEMH.|

BEIICHUTH Kakasi KaCcTprOJIA 06J1a11aeT OompIIei TCIUIOTIPOBOTHOCTHIO.
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Pacuer u3mMeHeHus BHYTpeHHeﬁ JHEPrun. YaeabHas TeNJI10€eMKOCTh

HU3MCHCHUS

B ONPEICIICHUA

AHAJIMTHYCCKOC COOTHOIICHUEC

OnpenenuTsb

U CMBICIT YJCIbHOU

(usmuecku

BBCCTH H BBIICHHUTH

BHYTPCHHEW JHEPTHH,
TEIJIOEMKOCTH.

Hp06HeMHOC H3JI0KCHHUC, OOBSICHUTEIILHO I/IJ'IJ'IIOCTpaTI/IBHHﬁ MCTO

KoauuecTBo
TEIJIOThI.
ExuHunbl
KOJIMYeCTBA
TeIJIOThI.
YaeabHas
TemJI0eMKOCTh
BellleCTBa, ee
buznuecknit
CMBICJI.
Exnnunen
YAeJbHOMI
TEIJIOEMKOCTH.
AHanus
TaOIULIBI
yaeOHHKA.
M3mepenue
TEMI0EMKOCTH
TBEPJIOTO Tela

mMamemamuxa
reorpadus,

€CTEeCTBO3HAH.,
ouosorus,

3HaTh: 3HATh MOHITHC «yuem,ﬂoi/i TCIJIOEMKOCTHU», CAUHULLY
U3MEPCHU

YMeTb: HaxOAWTb CBSI3b MEXIY COUHUIIAMH KOJIHIECCTBA
tertoTel:  JUK, [k, Kkam, Kkam., paboTatb € TEKCTOM
y4eOHHKa, OOBSICHATh (QU3MUECKUI CMBICT Y. TEIUIOEMKOCTH
BEIECTBA, AHAIN3UPOBATH TAOJIMYHBIC JAHHBIEC, NPUBOIANTH
NpUMEPHl NPUMEHEHUS Ha NPAKTUKE 3HAHUH O pPa3IMYHOU
TEMJI0EMKOCTH BELIECTB.

JIu4uHOCTHBIE: Beruncstor KOJIMYECTBO TETJIOTHI,
HCO6XOZ[I/IMOC JJId  Harp€BaHusd WJIM BBIACIACMOIO IIpU
OXJIaXKJICHUU TeJla

IMo3naBarensHble: Boiensior 0000IIEHHBIH CMBICHT U
(opManbHyI0 CTPYKTYpPY 3aJadudl. BBITOIHAIOT omepanuu co
3HAaKaM{ ¥ CHMBOJIaMH

PerynasituBHble: COCTaBIAIOT IJIAaH M IIOCIEOBATEIBHOCTH
JNeWCTBUMN

KoMMyHHMKaTHBHBIE: YMEIOT TIPEICTABIATH KOHKPETHOE
coZIepKaHUE U COOOIIATh €ro B MUCBMEHHOW M yCTHOH (hopme

3Hanueso-
npeomemmu
blll  onvim,
npeomemna
5
KoMnemeny
us,
nosnasame
JIbHA3,
pedhaexcus
Has
OesimenbHO
cmb

Oecena
o
BOIIPO
caM

2.5

1.4

Buoeo: -

CpaBHEHHE
YIEIBHBIX
TEIIOEMKOC
TeH
Ppa3IUYHBIX
BEIIIECTB

MCCJICOIOBAHUE U3MCHCHUA TEMIICPATYpPbl BOABI , €CJIM B HEU PACTBOPUTH COJIb W

60p 10 O6Hapy)KGHI/IIO KOHBCKIIMOHHBIX ITIOTOKOB

CACIaTh HarJIAOHbIA IIPUl

PKAIKOCTH
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HE00X0AUMOro JJist

HarpeBaHus TeJa M BBIACJIAECMOr0 UM IMPH OXJIAKIACHUH.

Pacuer KoOJHYECTBA TEIUIOTHI,
Pemrenue 3agadu.

npy|

Onpe)leneHI/Ie criocoba pacdyera KOJIMYECTBA TEMIIOTHI
[TerIoooMeHe TCIL., 0Tpa6aTHBaTL HpaKTI/I‘IeCKI/Iﬁ HaBBIK TIIPH]|

[PELICHUH 3a/1a4.

00BACHUTEILHO I/IJ'IJ'[IOCTpaTI/IBHHﬁ

H3JI0KCHHUC,

[Mpo6nemHoe
METOT

®opmyJia 1Js
pacuera
KOJIHY€eCTBA
TEeILIOTHI,
He00X0AUMOr
0 s
HArpeBaHUsl
TeJa WU
BbII€JIA€MOr0
HM npu
OXJIAKICHUH

mamemamuxa
reorpadus,

€CTeCTBO3HAH.,
OHoJIorus,

3naTb: GopMyIly Ui pacueTa TeIIOThI

YmeTh: paccuMThIBaTh  KOJMYECTBO  TEIUIOTHI,
HE0OXOUMOE ISl HarpeBaHUs Tela WIH BBIIEISICMOS
YM TIPY OXJTXKIACHAN

JIlnunoctubie: Ilpumenss dopmymy mms pacdera
KOJIMYEeCTBA  TEIJIOTHI,  BBIUMCISIOT  HU3MEHEHHUE
TEMIIepaTyphl  Tela, €ero Maccy U  yICIbHYIO
TEIUIOEMKOCTD BEIIeCTBa

[Mo3naBaTeabHble: BripaxaioT CTPYKTypy 3amadu
pasHbIMHU  CPEACTBAMMU. BI)IZ[CHH}OT KOJINYECTBCHHBIC
XapaKTEePUCTUKHA 00BEKTOB, 3aJaHHBIE CIIOBAMH

PerynsituBubie:  CamMocCTOATENBHO  (OPMYITHUPYIOT
[03HaBaTeNbHYI0 Ieb M  CTPOST JeHCTBUS B
COOTBETCTBHH C HEH

KoMmyHHnKkaTHBHBIE: PaGorator B rpymrme,
yCTAaHABIUBAIOT  paboyle  OTHOWICHHSA,  Yy4aTrcs
3¢ ()EeKTUBHO  COTPyIHHUYATH M CIHOCOOCTBOBAThH

MIPOAYKTUBHOM KOOIIEpaIiuu

3Hanueso-
npeomemmu
blll  onvim,
npeomemna
5
KoMnemeny
us,
nosnasame
JIbHA3,
pedhaexcus
Has
OesimenbHo
cmb

Pemen
ne
3a1a4

25 2.6

1214 3 52

IMUHH — COYMHEHHE Ha TEMY Yyer M HCIOJB30BaHHUE Pa3HbIX|

IBUIIOB TCIUIOIICPEAAYHN Ha 1a4ye
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UIaGopaTopHasi padora Nel «HcciienoBanne u3MeHeHHS CO

BPEMECHEM TEMIIEPATYPbl OCTHIBAIOLICH BOAbD>

Y auTh HCCJICIOBATh HU3MCHCHHA CO BPEMCHEM TEMIIEPATypPhI OCTHIBAIOIIEH|

IBOIBI 1 OOBSICHITL M3MEHEHUS HA OCHOBE MKT

. IIOMCKOBEIN METOJT

HpOBeHeHI/Ie HCCJICIOBaHUsL

HUccnenosats
U3MEHEHUS CO
BpEeMEHEM
TeMIIepaTypsl
OCThIBaroIIEH
BOABI, paboTa
¢ (u3nUeCKUM
o0opymoBaHue
M

MamemMamuxa
rpaduaeckas
3aBHCHMOCTb
OZTHOM
BEIMYMHBI OT
JIpyrou

3HaTh: npaBujia 1MoJjJb30BaHUA (bPISI/I‘-ICCKI/IMI/I HpI/I60paMI/I

YMerb:  mccenoBaTh  CO  BPEMEHEM  TeMIIeparypy
OCTBIBAIOIIEH BOJIBI, OOBICHATL M3MeHEHUsT Ha ocHoBe MKT
OOBSICHATH TOyYEHHBIE PE3yIbTATHI, IPEACTABIATE UX B BUIE
TaOIUII, aHATU3UPOBATh IPUIHHEI TOTPEITHOCTH U3MEPEHUA,
JluunoctHble: Hccnenmyror sBIGHHE TEIUIOOOMEHA TIpH
CMEIIMBAHUN XOJOAHOH W ropsueii Bompl. COCTaBISIOT
YpaBHCHHE TEIUIOBOrO OanaHc. M3MepsoT  yICIbHYIO
TEIIOEMKOCTh BemecTBa. COCTaBISIOT aJITOPUTM PEIICHUS
3a7a4

Ilo3naBaTeJbHBIE: Bribupator, COIIOCTABJISAIOT 51
000CHOBBIBAIOT CIIOCOOBI penieHus 3anadd. OCyliecTBISIOT
MTOWCK ¥ BEINIeNIeHHe HeoOxonuMmoin nHpopMmarmu. Beipaxarot
CMBICII CHTYyallMd pa3lIHIHBIMH CpEICTBaMHU (PHUCYHKH,
CHMBOJIBI, CXEMBI, 3HAKH). Bribuparor HauboJiiee
3¢ deKTHBHBIEC CITOCOOBI PEIICHHS 3a0aul

PeryasituBHbie: COCTaBISIOT IUIAH W TIOCIIEAOBATEIHLHOCTH
neictBuil. OLIeHUBAIOT JOCTUTHYTBIN pe3ynbTaT. COCTaBIAIOT
IUIaH H  IIOCIACAOBATENbHOCT,  AckcTBui. OlLieHHBAIOT
JIOCTUTHYTBIA Pe3yabTaT

KoMmyHukaTuBHbIe: Pa3BUBAIOT yMEHHE HHTETPUPOBATHCS
B TPYyHONy CBEPCTHUKOB W  CTPOHUTHh  MPOJYKTHBHOE
B3aMMOJICHICTBHE CO CBEPCTHUKAMHU U B3POCIBIMH

Ilo3nasame
JILHO —
pedghrexcus
Has
KoMnemeny
us,
3HAHUEBO —
npeomemu
blll  onvim,
ungpopmay
uoHHas U
KOMMYHUKA
mueHas
KoMnemeny
usl.

Odop
MJICHH
e
pabot
BI,
BBIBO/

2.3

2.1

( co3gaHWe KHHTH)

3aragxax»
PKCIICPUMCHTAJIBHBIM IIYyTEM IIPOBEPUTH KaKasd BOJa 6BICTpee 3aMEpP3HET,

B

«Dusuka

MIPOEKT

['pynmoBoit

ropstiuast wik xonoaHas? [loctpouts rpaduk 3aBUCHMOCTH TEMIIEPATYPBI OT|

BpPEMCHH|

MTPOMEKYTKH

OJJNHAKOBEBIC
[TEMIICPATYPY BOABI, ITIOKA HA ITOBEPXHOCTHU OJJHOU M3 HUX HC IIOSIBUTCS JICI.

4yepes

u3sMepad

IBPEMCHH,
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BblCaAIOIICECH TIPH

KoauuecTBO TeIJ0ThI,
CropaHvy TOILIMBA

C(I)OpMI/IpOBaTB oHsATHE 00 OHEPruv TOIMJIMBA, PACCMOTPETH|

busnveckue

OTIPEICITUTh

TOPCHUA BCIIICCTBA,

OCHOBBI

(hU3MYECKYIO CYTh YACIBHOW TEIUIOTHI CrOPAaHHS TOIINBA

JICKI U, 6eceaa, 00BACHUTEIEHO I/IJ'IJ'IIOCTpaTI/IBHLII‘/II MECTOL

TomnuBo Kak
HCTOYHHUK
SHEPTHUu.
YaeabHas
TEIJI0Ta
cropaHus
TOILTUBA. AHAIN3
TaOJIALIBI 2
yueOHHKa,
¢opmyaa IS
pacuera
KOJIHYECTBA
TEeIJIOTHI,
BbI/IEJISIEMOTO
Nnpu  CropaHuu
TOILTHBA.
Pemenne 3amau

mamemamurka
XUMUA

3HaTh: 4YTO TaKO€¢ TOILUIMBO M yYAcibHasA TCIUIOTa
CropaHus TOILUIMBa

YMerb: OOBACHATH (GU3MUECKUI CMBICI yIAETbHON
TEIUIOTBl CTOpPaHHA TOIUIMBA M PAacCCUUTHIBATH €€,
MPUBOJUTH IPUMEPHI 9KOJIOTHYECKH YUCTOTO TOIUINBA
JImuyHocTHbIe: COCTaBISAIOT YpaBHEHUE TEIJIOBOTO
OanaHca /1 IPOLECCOB C UCTIOIb30BaHUEM TOILIUBA

ITo3naBaTesbHbBIE: Broinenstor thopmapHYIO
CTPYKTYpPY 3aJaud. YMEIT 3aMEHSITb TEPMHUHBI
oTpeaeNeHUsIMH. YcranaBnuBaroT MIPUYUHHO-
CJICZICTBEHHBIE CBS3U

PerynsituBubie:  CamMocCTOATENBHO  (OPMYITHUPYIOT
[03HaBaTeNbHYI0 Ielb M  CTPOST  JeicTBUS B
COOTBETCTBHHU C HEU

KoMmyHHnKkaTHBHBIE: OnuceIBarOT COZIEp>KAHHE

COBEPIIAEMBIX JECUCTBUM C LEIbI0 OPUEHTUPOBKHU
MPEIMETHO-TTPAKTUUECKOW UIIM MHOM JEATEIbHOCTH

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
Komnemen
muocmo,
yuebHo
nosunasame
JbHAS
OesimesibHO
cmo

3anan

hsg Ha
COOTBE
TCTBHSA

2.6

1221-26
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3aKOH COXpaHeHHs] BHYTPEHHEel YHePruy U ypaBHEHHe TEIIOBOro 0ajaHca

IBEIICHHTH (1)1/I3I/I‘{€CKOC COJZICp’)KAaHUE 3aKOHA COXPAaHCHUSA BHEPruu I TCIUIOBBIX MNPOLECCOB, BBIBECTH

IYPAaBHECHUE TCIIJIOBOT'O Oaanca.

VICKII M, 6ecez1a, OOBSICHUTEIILHO I/IJ'IJ'[IOCTpaTI/IBHHﬁ MCTOL

3akon
coXpaHeHHs
MeXaHU4YeCKO
i JHeprum.
IIpeBparnienue
MEXaHUYECKOU
SHEPTMH  BO
BHYTPEHHIOIO.
IIpeBparnienue
BHYTPEHHEU
OHEPTUU B
MEXaHUYIECKY
0 DHEPTHUIO.
CoxpaHeHnue
SHEPTHUH B
TETUTOBBIX
npoleccax.
3akoH
TIpeBpaIeHUS
A COXpaHEHHU
OHEPTUHU B
IpHUpPO/Ie

mamemamuxa
Xnumus,

reorpadus,
€CTECTBO3HAH.,
Omosorus

3HaTh: (OPMYJTHPOBKY 3aKOHAa COXPAaHEHHMA H
NpeBpallleHus1 JHEePruM B  MeXaHHYeCKHX M
TeIUIOBBIX NpoLeccax

Ymern: MIPUBOIUTH HIPUMEpPHI MIPEBpAICHUS
MEXaHWYECKOW DJHEPrud BO BHYTPEHHIOI, Mepexoa
SHEPruM OT OJHOT0 Tela K JpYyroMy, TpPHUBOJIUTH
MIpUMEPBI,  TOATBEPXKAAIOLINE 3aKOH  COXpPaHEHHs
MEXaHUYECKON SHEPTUHU

JIlnunocTHbie: HaGmogaroT 1 OMUCHIBAIOT H3MEHEHHS U
MIPEBPALCHUS] MEXaHUYECKOM M BHYTPEHHEH 3HEpPrUU
TeJa B pa3lIM4YHbIX mnOpolneccax. Jomomustor "kapty

3HaHUH" HEOOXOAUMBIMH IEMEHTAMHU
Ilo3HaBaTeJIbHBIC: CTpyKTypupytoT 3HaHUS.
Omnpenensror OCHOBHYIO u BTOPOCTETICHHYIO

nHpopMaruio. Beiaensor OO0BEKTHI M MPOIECCHl C
TOYKH 3PEHUS LEJOr0 U YacTeu

PeryasituBuble: OCO3HAIOT KauecTBO M YPOBEHb
yCBOCHHMS. BHOCAT KOPPEKTHUBBI U IOTIOJHEHHUS B CIIOCO0
CBOUX JIEUCTBUU

KommyHnukaTtusHble: Berynaror B uanor, y4acTBYIOT
B KOJUJIEKTUBHOM OOCYXICHUH HpoOJIeM, Yydarcs
BJIaJIeTh MOHOJIOTHYECKOW M JUaJIOTMYEcKON (opMamu
peun

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
Komnemen
muocmo,
yuebHo
nosunasame
JbHAS
OesimesibHO
cmo

becena
110
BOIIPO
cam

2.7

1.3
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2 «CpaBHeHHE

KOJIUYECTB TCIJIOTHI IIPU CMCHIMBAHUM BO/bl

°

paborta

JlabopaTopHas

[DA3HON TeMIIepaATVDLD»

OTpaboTKa MPAKTHYCCKHX HABBHIKOB B PabOTEe C (H3HMUYECKUM

06OpyI0BaHHEM.

y IIOMCKOBEIH METO

HpOBeﬂeHI/Ie HCCJICIOBaHUsL

YcerpoiictBo U
NpUMEHEHHUE

KaJopuMeTpa.
JlaboparopHas
pabdora No 1
«CpaBuenne

KOJINYeCTBa

TEIUIOTHl  MPU
CMEITUBAHUT
BOJBI PA3HOU
TEMIIEPATYPhDY

mamemamuxa

3HATh: OCHOBHBIE 3aKOHBI M ()OPMYJIBI 110 U3YYCHHOH TeMe

YMmerb: paspabaTbiBaTh IUIaH ~ BBIIONHEHHS  paboOTEHI,
OIIPEAETATh M CPAaBHUBATH KOJIMYECTBO TEILUIOTHI, OOBSICHATH
MIOJTyYeHHBIE PEe3yIbTaThl, IPEACTABIATh X B BHUIEC TaOiHII,
aHAIN3MUPOBATH MPUIHUHBI TIOTPEIIHOCTH U3MEPEHUH
JInunocTubie: HaOmomaroT M ONKMCHIBAIOT H3MEHEHHA WU
MIPEBPALLEHUS] MEXaHUUYECKON U BHYTPEHHEW SHEPIUU Teja B
pa3mMuHbIX mpoueccax. JlomomHsroT "kapTy — 3HaHMR"
HEOO0XOAUMBIMH 3JIEMEHTaMHU

ITo3naBatenbHble: CTpyKTypupyloT 3HaHUS. Omnpenemnsior
OCHOBHYIO U BTOPOCTCHCHHYI HH(opMaluio. Beimensror
O6"beKTLI 1 IMPOUECCHI C TOYKHU 3PEHUA LEJI0Tr0 U qacTeu
PerynsituBHble: OCO3HAIOT KayecTBO M YPOBEHb YCBOCHHSI.
BHOCAT KOppPEeKTHBBI W JIOTIOJNHEHHS B CHOCOO CBOMX
JIeWCTBUN

KommyHuKkaTHBHBIe: BceTymaioT B 1auainor, y4JacTBYIOT B
KOJUIEKTUBHOM  OOCY)KAEHHHM TIpoOieM, YydaTcs BIAAETh
MOHOJIOTHYECKOH M ANAJIOTHYECKOH (hopMaMu pedn

Ilo3nasame
JILHO —
pedghrexcus
Has
KoMnemeny
us,
3HAHUEBO —
npeomemu
blll  onvim,
ungpopmay
uoHHas U
KOMMYHUKA
mueHas
KoMnemeny
usl.

Odop
MJICHH
e
pabot
BI,
BBIBO/

2.3 2.6

21-26

IM3TOTOBJICHUC Hapa(i)HHOBOﬁ WUI'PpYIIKH, C HCIIOJIb30BAHUCM]

CBCYH U IJIACTHUIIMHA.




5/10

YACIABbHON

HN3mepenue

«

Ne3

padora
TEMI0eMKOCTH TBEPAOro Tejaa»

JlaGopaTopHasi

(OTpaboTKa MPaKTHYECKUX HABBIKOB B Pab0OTe ¢ PU3HMIECKUM 000PYIOBAHHEM.

. IIOMCKOBEIN METO]T

HpOBeHeHI/Ie HCCJICIOBaHUsL

3aBUCUMOCTh
YAEIbHOU
TEIUIOEMKOCTH
BEIIeCTBA  OT
ero
arperaTHoro
COCTOSIHUSI.
JlaboparopHas
pabora Ne3 «
N3mepenue
YACIBHON
TEIUIOEMKOCTH
TBEP/IOTO
Tena»

mamemamuxa

3HaTh: KaK WCIOJH30BaTh U3MEPHUTEIBHBIC MPUOOPHI U
MIOHSTHE YJENbHOHN TEeITIOEMKOCTH

YMeTb: pa3pabaTeiBaTh IIaH BBITIOJIHEHHUS pPaOOTHI,
OTpEeNeAITh AKCIIEPUMEHTAIBHO YACIbHYIO
TEIUIOEMKOCTD BEIECTBA M CPAaBHUBATH €€ C TaOINIHBIM
3HaYeHHEeM, OOBACHATH NONy4YEHHBIE PE3YIbTaThl M
MPENCTaBIsITh WX B BUJAC TaONHIBI, aHAIU3UPOBAThH
NPUYUHBI TOTPEIIHOCTH U3MEPEHUI

JInunocTHbie: HabmogaroT 1 ONMUCHIBAIOT H3MEHEHUS U
NIPEBPALCHUS] MEXAaHUYECKOM M BHYTPEHHEH 3HEpPrUU
TeJa B pa3IMYHBIX mporeccax. Jlomomusior "KapTy
3HaHUK" HEOOXOJUMBIMHU dJIEMEHTAMHU
IHo3HaBaTesIbHBIE: CTpyKTypUpyIOT 3HAHUSL.
Onpenensror OCHOBHYIO u BTOPOCTEIIEHHYIO
nHpopMaruio. Beiaensior 0O0BEKTHI M IMPOIECCHl C
TOYKH 3pEHUS [EJIOT0 U YacTel

PeryasituBHble: OcCO3HalOT KadyecTBO M YPOBEHb
YCBOCHHUSI. BHOCST KOPPEKTHBEI 1 JIOTIOTHEHHUS B CIIOCO0
CBOUX JIEUCTBUU

KommyHnunkaTuBHble: BeTynaior B guaior, y4acTBYIOT
B KOJUICKTUBHOM OOCYXJEHUU mpoOjeM, ydarcs
BIIIETh MOHOJIOTHYECKOW W AHAJIOTHYECKON (opMamu
peun

Ilo3nasame
JILHO —
pedghrexcus
Has
KoMnemeny
us,
3HAHUEBO —
npeomemu
blll  onvim,
ungpopmay
uoHHas U
KOMMYHUKA
mueHas
KoMnemeny
usl.

Odop
MJICHH
e
pabot
BI,
BBIBO/

2.6
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AFpeFaTHble cocTosinus BeniecTtBa IliaBiieHue u

OTBCPACBAHUC KPUCTANIMYECCKHX TEJ

I/I3y‘{I/ITB (I)I/I3I/I'ICCKI/IC 0COOEHHOCTH B CTPOCHUU U CBOMCTBax

[pa3JIMYHBIX BCIICCTB,

HAy4YuTh IIOHMMATh CYTh IUIABJICHUA U

IKpUCTAJIU3allnn

VICKIIHSI, 6ece}1a, 0OBSACHUTEIILHO I/IJ'IJ'IIOCTpaTI/IBHHﬁ MECTOJ

ArperaTHble
COCTOSIHUS
BEILIECTBA.
Kpucrannmuec
KHe Tena.
IlnaBaenue u
OTBep/ieBaHH
e.
Temneparypa
IJIABJICHHA.
Amnanus
TaOJIUIIBI 3
yaeOHMKa

mamemamuxa

reorpadus,
€CTECTBO3HAH.

3HaTh:  omnpeAereHUME  IIABIEHUS UM OTBEpAEBaHUS.
Temneparypsl I1aBIeHUs
YMeTb: TPHUBOOWTH TIPUMEPHl  arperaTHbIX  COCTOSHHH

BEIECTBA, OTJIMYATh AarperaTtHple COCTOSHHUA U OOBSICHATH
0COOCHHOCTH MOJIEKYJISIPHOTO CTPOCHUS Ta3oB, XKUAKOCTEH H
TBEpABIX  T€l, OIWYaTh MpPOLIECC  IUIABIEHHUA  OT
KPHCTAJUIM3alM M TPUBOAWTH IPUMEPHI 3THUX IPOIECCOB,
MIPOBOJUTH HCCIENOBATENBCKUN IKCHEPUMEHT MO0 H3YUCHMIO
IUIABJICHHS, OOBSCHSTH PE3yJbTaThl AKCIIEPUMEHTa, paboTaTh
C Y4eOHHKOM

JluunoctHble: lccnenyroT TemsioBsle CBOicTBa mapaduHa.
Ctposr U 00BACHAIOT rpaduKk M3MEHEHHs TEeMIIEepaTyphl MpH
HarpeBaHMU M IUIABJICHUH MTapaduHa.

ITo3naBaTebHbIE: Beinensror u (hopmynupyioT
MIO3HABATENBHYIO IIeTb. .BRIONPAIOT 3HAKOBO-CHMBOIMUYECKHE
Cpe/CTBa AJIs IOCTPOCHHS MOJACIH

PerynsiruBHbIe: Omnpenensor MIOCIIEI0BATEILHOCTD
MIPOMEXXYTOYHBIX IIEJEH ¢ yIeTOM KOHEUHOTO pe3ysIbTaTa
KomMMyHuKaTHBHBIe:  YYacTBYIOT B  KOJUIGKTHBHOM
00CYXXZIEHUH TpOOJeM, y4arcsl BJIaJIeTh MOHOJIOTHYECKOH H
JMAJIOTHYECKON (hopMaMH pedn

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
Komnemen
muocmo,
yuebHo
nosunasame
JbHAS
OesimesibHO
cmo

Pa6Got
a Hax
OIINOK
aMu
KOHTP
OJIBHEI
X
3a7aHu
i
3aman
A Ha
COOTBE
TCTBHE

2.1 210

1.4

Buoeo:
MJIaBJIEHUE
H
KpHCTanu3a
s

BLIpaH_[I/IBaHI/Ie KpHUCTAJIUIOB caxapa WU COJIU.
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3HaTh: TMOHATHE VYACIBHOM TEIUIOTHI
($u3HUecKuil CMBICIIH €IMHULIBI U3MEPEHUS
Ymern: aHAJIN3UPOBATH TaOJIMYHBIE JTaHHBIE
TEMIIepaTypsl IMJIaBIeHHUA, TrpaduK IUIABICHUS U
OTBEpPACBAHMSA, PACCUUTHIBATH KOJHMYECTBO TEIUIOTHI,
BBIICJIAIOUICTOCS IPU KPUCTAIM3ALMU , OOBSICHATH
MIPOLIECCHI TJIABJIEHUS U OTBEPJEBaHUS Tela Ha OCHOBE
MOJIEKYJISIPHO-KMHETUYECKUX MPEACTABICHUH
JluyHocTHBIe:  M3MepsOT  yIEIbHYH  TEIUIOTY
miaBneHuss JpAa. COCTaBISAIOT QJITOPUTM  PELIEHUS
3aJla4 Ha IUIaBJICHUE U KPUCTATU3ALUIO Tell
IMo3naBaTeabHble: BrpipaxaloT CTpPyKTypy 3adadyud
pasHbBIMH cpencTBamu. CTpoSAT JOTMYECKHE IEenu
paccyxkJeHuil. BpINOMHSIOT omepanuyd CO 3HAKaMH U
CUMBOJIaMHU

PeryasituBnble: CTaBaT y4eOHYIO 3amady Ha OCHOBE
COOTHECEHHsI TOr0, YTO YK€ M3BECTHO M YCBOEHO, U
TOT0, YTO ellle HEU3BECTHO

KoMMmyHnkaTuBHBIE: AJIeKBaTHO HCIOIB3YIOT
pedeBble CpeacTBa I OUCKYCCHM W apryMEHTaluu
CBOEH NO3ULUU

TIJIaBJICHUA,

3HaTh: TmOHATHE yI[eJ'[I:HOﬁ TCIJIOThI  IIJIABJICHUS, (bPI?,PI'»IeCKPIfI
CMBICJIM €IUHUIbI U3MECPEHU S

Ymers: aHaJIM3upoOBaTh TaOJIMYHBIE JJAHHBIC TEMIIEPATYPhI
TJ1aBJICHUA, rpad)mc IUIaBJICHUS W OTBEPACBaHUs, PACCUUTHIBATH
KOJMYECTBO TEIUIOTBI, BBIACIAOMIEIOCA IIPpU KpUCTAJUIM3aluu
00BACHATH TMPOLCCChI TJIaBJICHUSA W OTBEPACBAHUSA TE€JIa HA OCHOBC
MOJICKYJIAPHO-KMHETUYECKUX HpeZ[CTaB.HeHI/Iﬁ

JIMYHOCTHDIE: I/I3Mep$[IOT YACIbHYIO TCEIUIOTY IUIABJICHUA JibJa.

CoCTaBNAIOT ~ adrOPUTM  pEIIEHMs 3aJady Ha I[UIaBIEHHE H
KPUCTAJUTU3ALHUIO TET
ITo3HaBaTedbHBbIe: BhIpakaloT CTPYKTypy 3aJaud  pPa3sHBIMU

cpencrBamu. CTpOAT JOTMYECKUE LETH pacCyXIeHUH. BhImomHsoT
oTIepanny Co 3HAKaMH M CHMBOJIAMH

PeryastuBHbie: CTaBsaT y4eOHYIO 3aJady Ha OCHOBE COOTHECEHUS
TOTO, YTO YK€ U3BECTHO M YCBOCHO, U TOTO, YTO €IIc HEHM3BECTHO
KoMmyHnunkaTuBHbIe: ANIEKBATHO HCIONB3YIOT PEUYEBHIE CpPEICTBA
JUISL AUCKYCCHU M apIyMEHTAallUU CBOEH MO3UINU

Penpooyxm | Pabot
UBHO —|a c
npeomemn | TabIH
blll  onbim, | IIaMH,
npeomemna | CIpaB
A OYHBIM
KomMnemer | MaTep
MHOCMb, HajioM
yuebHo
nosnasame
JIbHASL
oessmenbHo
cmo
o
— ]
N —
3nanueso — | Pemen _
=
npeomemn | e s
blii onwvim, | 3a7ad4, E
npeomemna | camoc 8
P TosTEN E
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I/Icnapelme u KoHaeHcanus. Kunenue.

PaCCMOTpeTI) OHEPTCTUYCCKHUC H3MCHCHHUA B IIponeccax Hap006pa3013aH1/1;{ KHIICHHUA, U KOHJCHCALWH, OaTh|

MOHATHSA: UCIAPCHUEC, KOHACH AW, KUIICHUE, YYUTh OOBSICHATE 3TH SBJICHHUS.

VICKII M, OOBSICHUTEIILHO I/IJ'IJ'IIOCTpaTI/IBHHﬁ METOL

IMapoo6pa3zoB
aHue "
ucnapeHme.
CkopocTth
ucnapeHus.
HacpimeHHbI
i H
HEHACBIIEeHH
18171 nap.
Konaencanus
napa.
IIpouecc
KHIIeHHs.
ITocTosiHCTBO
TeMIepaTypbl
NPU KUIICEHUH
B OTKPBITOM
cocyne.
Pduznuecknii
CMBICJI
YAeJbHOU
TEIJI0ThI
napooopasos
aHus H
KOHIEHCAIMH.
Ananuz

TaOJIU LB 6
y4eOHHKa.
Pemenne
3a11a4

mamemamuxka

3HaTh: oOnpeneieHUs HCIApEHUs U KOHJCHCALUU,
KHUIICHUS

YMeTb:  OOBSACHATH  TIOHIKEHHE  TEMIIEPaTyphl
JKUJAKOCTH TPH WCIAPCHHUU, MPHUBOJUTH HPUMEPHI
SIBIICHUI MIPUPOIBL, KOTOpHBIE OOBSICHSIIOTCS

KOHJEHCAallue Tmapa, MPOBOJAUTH HCCIIEN0BATEIbCKUN
9KCIIEPUMEHT [0 U3YyYEHHUIO UCIApEHUs U KOHJCHCALUH,
aHAJIM3MPOBATh €ro pe3yiabTaThl U JeNaTh BBIBOABI,
pabotath c Tabmumeidr 6 ydeOHWKA, TPUBOJIUTH
MIpUMEpPHI, UCIOIb30BAHUSA DHEPIHM, BBIIEISIEMON NpHU
KOHJICHCALlMU BOJITHOTO Tapa

JlnunoctHbie: HaGmronaroT w3MeHEHHS BHYTpPEHHEH
SHEPTUM BOJBI B pe3ynbraTe ucnapeHus. OOBSCHSIIOT
MIOHIKEHUE TEMIIEpaTyphl MPHU HCHAPEHUU >KUAKOCTH.
HabGmomator ~ mpomecc  KHNEHHs,  3aBUCHUMOCTH
TEMIEepaTypsl KUTEHHUs OT aTMOC(EpPHOTO IaBIICHUS.
CtposT 1 00BACHSIOT rpadMK H3MEHEHHS TeMIIepaTyphl
KHUJIKOCTH TIPH HArPEBaHUH U KUTICHUH
[o3naBatenbnupie:  CTpoST  JIOTHYECKHE  IIEMHU
paccyKJIeHHi. YcraHaBnuBaoT NIPUYHUHHO-
CJICZICTBEHHBIE CBS3H. BBIIENSIOT OOBEKTHI U MPOLECCHI
C TOYKH 3PEHUS 1IeJIOT0 U YacTei

PeryasituBHble: BHOCST KOPPEKTUBHI U JIONIOJHEHUS B
COCTaBJICHHBIE ITJIaHbI

KommynukaTtuBubie: C JOCTaTOYHOW TMOJTHOTOH U
TOYHOCTBIO BBIPAYKAIOT CBOM MBICIIH B COOTOBETCTBUH C
3aJladyaMy U YCIOBUSAMH KOMMYHHUKAIIH

Penpoodyxm
U6HO —
npeomemn
blll  onvim,
npeomemna
5
KoMnemen
MHOCHY,
yuebHo
nosnasame
JIbHASL
desamenbHo
cmb

®poHT
AJbHBI

orpoc

2.10

1.4

Buoeo: -
HCTIapeHUe

- KUIIEHHE

- KHUIIEHHE
BOJBI  TIpHU
IIOHIKEHHO
M JIaBJICHUH

OmnpezpenuTe TEIIOTY PaCTBOPEHHS CONH (caxapa).
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HeoOXoauMoe JIJIs napooﬁpasonaﬂnﬂ 71

BbIJICJAAI0IICCCH ITPU KOHACHCAIIUH

KoaunuecTBO TENJ0ThI,

YVauTh OonpeaciiaTh CITIOCOOBI pacuera TEIUIa B U3y4acMbIX IpoLeccax.

[MpobneMHOe H3MOKEHUE, Oecella, O0BICHUTEIBHO WINTFOCTPATHBHBIA METO/T

Ocob0eHnocTn
MPOIECCOB
HcnapeHust H
KOHIEHCaI[HH.
Ilorsomenue
JHEPTUH TPH
HCNaApEeHNH
JKHAKOCTH H
BbIJeJIEHHE ee
npu
KOHJAEeHCALINH
napa

mamemamuxa

3HAaTh: IIOHATHE HapOO6paSOBaHI/I$I 1 KOHACHCAaIluH

YMeTb:  OOBSACHATH  TIOHIKEHHE  TEMIIEPaTyphl
KUAKOCTH TIPH  WCIAPEHHWH, MPHUBOIAUTH IPUMEPHI
SIBIICHU T TIPUPO/IBI, KOTOpbIE OOBSICHIIOTCS

KOHJEHCAallue Tmapa, MPOBOJAUTH HCCIIEN0BATEIbCKUN
SKCIIEPUMEHT I10 U3yYeHHUIO NCTIAPEeHUs U KOHJCHCAIINH,
aHaJM3UPOBATh €ro pe3ylbTaThl M JIeNaTh BBIBOJDI,
paborate ¢ Tabmumed 6 yueOHWKA, NPUBOAMUTH
MIPUMEPHI, MCTOIB30BAHUSA DHEPTHH, BBHIIEISIEMON IIPU
KOH/ICHCALIMU BOJSIHOTO Tapa

Jlnunoctubie: HaOmomaroT W3MeHEHUs BHYTpEeHHeEU
SHEPTUM BOJBI B pe3ynbraTe ucnapeHus. OOBSCHSIIOT
MIOHIDKEHUE TEeMIIEpaTyphl MPH WCIAPEHUU JKUAKOCTH.
HaGmomaror  mpoiiecc  KHUIICHUSA, 3aBHCUMOCTD
TEMIEepaTypsl KUTEHHUs OT aTMOC(EpPHOTO IaBIICHUS.
CrposT u 00BACHSIOT rpadK M3MEHEHUS TeMITEPaTyphI
JKUJIKOCTH ITPU HArp€BaHWU U KUTICHUHA
ITo3HaBaTebHBIE: CTposT  JIOTMYECKHE  IIeTH
paccyxaeHuH. YcranaBnuBaroT MIPUYHUHHO-
CJICJICTBCHHBIC CBSI3U. BBIIENSIIOT OOBEKTHI M MPOLIECCHI
C TOYKH 3pEHUS LEJIOr0 U yacTen

PeryasituBHble: BHOCST KOPPEKTUBEI U JIONIOJTHEHUS B
COCTaBJICHHBIE TIJIAHBI

KommynukaTtuBubie: C JOCTaTOYHOW TMOJTHOTOH U
TOYHOCTBIO BBIPAXKAIOT CBOU MBLICIH B COOTBETCTBUU C
3aJla4aMH ¥ YCIOBUSIMH KOMMYHUKAITIH

®poHT
AJbHBI

orpoc

2.8

1.4 1.2

21 aBrycta 1843 r. J[)oynp clienan JOKJIaJ MO YCTAHOBJICHHUIO OOIIEH Mephl Terua u padoThl. ..

HarpeBaHue BOJABI Ha | rpaayc paBHOLIEHHO MNojJbeMy Tena maccoil lkr Ha 460 m. IlpoBepbte

[pe3ynbTat, nonyd. Jxoynem. IIpoBenure Heo6. Berunci.
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Pemenue 3agayu

Y auTh OonpeaciiiATh CII0COOBI pacueTra TEIUIa B U3y4acMbIX IIpoLeccax.

HpO6J’IeMHHe 3aJlaHus, TIOMCKOBBIN METOM, pe(bneKcm{

Pemienue
3amaq Ha
pacuer
YIAEIbHON
TETUTOTHI
mapooOpaszoBa
HUS,
KOJIMYECTBA
TETUTOTHI
OTJIAHHOT'O
TEJIOM (
MOTy4EHHOTO)
npu
KOHJICHCAITUH,
oTIpesieTIeHIe
BIQKHOCTH
BO3IIyXa

mamemamuxa

3HaTh: OCHOBHEIC MMOHATHS IO U3YYCHHOU TeMe

YMeThb: HaxoAuTh B TaOJNMIlE HEOOXOOHMMBIC TaHHEIE,
pPacCUHTHIBATD KOJMYECTBO TEIIOTHI, IOJYICHHOE WU
OTJIAHHOE TEJIOM, YJICIBHYIO TEILIOTY apoo0pa3oBaHus,
BJIQ)KHOCTh

YMeThb: HaxoAuTh B TaOJMIlE HEOOXOMHMMBIC TaHHEIE,
PACCUUTHIBATH KOJUYECTBO TEILIOTHI, IMOJYYCHHOE WU
OTJIAHHOE TEJIOM, YCIEHYIO TEILIOTY apoo0pa3oBaHUs,
BJIQYKHOCTh

JIMyHOCTHBIE:  BpUKMCIAIOT  YIOEIBHYIO  TEIUIOTY
IIaBJICHUS M MapooOpa3oBaHus BeriecTBa. COCTaBISAIOT
YpaBHEHHUS TEIIOBOTO OalaHca C yd4eTOM TMIPOIECCOB
HarpeBaHusl, IUIABJICHUS U TapooOpa3oBaHus
IMo3uaBaTenbHbIe: BEIAEISIOT 0000IEHHBIA CMBICT U
(dopManpHyI0  CTPYKTYypy  3aJadu. Bri6uparor,
COTIOCTABIIIIOT W OOOCHOBBIBAIOT CITOCOOBI PEIICHHS
3aJ]a4n

PeryasituBHble: CnudyaroT CBOW croco0 JEHUCTBUS C
atanoHoM. OCO3HAIOT KaYeCTBO M YPOBEHb YCBOCHUS
KoMMyHuKaTHBHBIE: PasBuBarot yMEHUE
WHTETPUPOBATHCSI B TPYIIY CBEPCTHUKOB U CTPOHUTH
MPOJYKTHBHOE B3aMMOJEWCTBAE CO CBEPCTHHKAMH U
YaUTEIeM

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yuebnas
u
nosunasame
JbHAS
OesimesibHO
cmo

Camoc
TOSITEN
bHas

pabota

2.8

1.4 1.2

BBIICPKATh

crocoben

remmeparypy mo + 160 rpamycoB. OOBSCHHUTE TPH KAaKUX YCIOBHUSIX 3TO

BO3MOXKHO ( JUCKYCCHS)

OpraHu3M

HpI/I TIOCTOAHHOM HAarpe€BaHWM  HaIl
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Pemrenue 3agayu

3aerHI/ITB 3HaHWA Yy4Yalluxcs 10 TEME, C(I)OpMPIpOBaTB HaBBIKH|

[pacy€Ta KOJHMYECTBA TCIJIOTHI

ICOCTOSIHHMSI BCILICCTBA.

arperaTHoro

Ipu  HU3MCHCHUH

HpO6J’IeMHHe 3aJlaHus, TIOMCKOBBIN METOM, pe(bneKcm{

Pemienue
3amaq Ha
pacuer
YACIBHOU
TETUTOTHI
mapooOpaszoBa
HUS,
KOJINYeCTBa
TETUTOTHI
OTIaHHOTO
TEJIOM (
MOTy4EHHOTO)
npu
KOHJICHCAITUH,
oTIpesieTIeHIe
BIQKHOCTH
BO3/IyXa

mamemamuxa

3HAaTh: OCHOBHBIC TIOHATHS 0 U3YYEHHOH TeMe

YMeTh: HaxoouTh B TaOiule HEOOXOOUMBbIE IAHHBIC,
paccuMThIBaTh KOJIMYECTBO TEIUIOTHI, MOJIY4YEHHOE WU
OTIAaHHOE TEJIOM, yJIENIbHYIO TETIOTY MapooOpa3oBaHus,
BII&KHOCTh

JIuyHOCTHBIE:  BBUHCIAIOT  yAEIBHYIO  TEILIOTY
IUTaBJIeHUsT ¥ TapooOpa3oBaHus BemiecTBa. COCTaBISIOT
ypaBHEHHUS! TEIUIOBOTO OajlaHCca C YYeTOM MPOLECCOB
HarpeBaHusl, IUIaBJICHUS U IapooOpa30BaHUs
IMo3naBaTteabHble: Briaenstor 0000MIEHHBI CMBICT U
dbopmanbHyl0  CTPYKTYypy  3ajgaud.  BriOupator,
COTIOCTABIIIIOT W OOOCHOBBIBAIOT CITOCOOBI PEIICHHS
3aJauu

PeryasituBHble: CnudyaroT CBOM croco0 JCHCTBUS ¢
sTaoHoM. OCO3HAIOT KA4E€CTBO M YPOBEHb YCBOCHHUS
KoMmyHHnKkaTHBHBIE: Pa3BuBarot YMEHUE
WHTETPUPOBATLCSI B TIPYMIy CBEPCTHUKOB M CTPOUTH
MNPOAYKTHUBHOC B3aHMOI[CI7[CTBH€ CO CBCpPCTHHKaAMHU H
yuuTeneMm

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Camoc
TOSITEN
bHas

pabota

1.4 1.2
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TermnoBble NIBUraTe/n.. JBuraresns BHyTpenHero cropanus. KIIJ,

PaCCMOTpCTL MMPUMCHEHHUEC 3aKOHA COXPAHCHUA U MPEBPAILICHUA SHCPTHUH B TCIJIOBBIX

ITBUTATENSIX U JIBC, OOBSCHHUTH YCTPOMCTBO M TPHHIUI pabOTHl MapOBOH TypOHHBL,

InBC.

JICKI U, OOBSICHUTEIILHO I/IJ'IJ'IIOCTpaTI/IBHHﬁ MCTOL

PabGora raza wu
napa npu
pacuIpeHu.
TennoBbie
JABUTATETH.
IIpumenenue
3aKOHA
COXpaHEHUs u
MPEBpAILEHUS
SHEpPTUu B
TEIUIOBBIX
JIBUTaTENSIX.
YecerpoiictBo U
TPUHITATI
nedicreusa  JIBC.
DKOJIOTHYECKUe
npobieMsl  TpU
HCTIOJIb30BAHUH
JBC.
YcrpoiictBo  u
TPUHITATI
nefcTBUSA
napoBoi
TYpOMHBI.
TeNnJI0BoOro
ABHUTATEJA.
Pemenue 3anau

KIIJ

Mamemamuxka,
mexHuKa

3HaTh: pa3NUYHBIE BUJIBl TEIUIOBBIX MAIIMH, CMBICIT
ko3 (UIMeHTa TII0JIE3HOTO MACWCTBUA W YMETh €ro
BBIYHCIISTH

YMeTb: OOBSCHATH NPUHUUI pabOThl M YCTPOHCTBO
ABC, mpuBomute mnpumepsl npuMmenerwms JIBC nHa
MIPAKTHKE, OOBSICHATH YCTPOWCTBO M MPHHIMUI PaOOTHI
MapoBOil TypOWHBI, TPUBOJUTH MPUMEPHI MPUMCHEHUS
napoBoii TypOWHBI B TexHUKe, cpaBHuBaTh KIIJI
Pa3IMYHBIX MAIlH ¥ MEXaHU3MOB

JlnunoctHbie: OOBSCHSIOT YCTPOWCTBO W TPUHIIMII
JEHCTBUS TEIIOBBIX MAIlNH

IMo3naBaTeqbHble: BrlpaxaloT CMBICT  CHUTYyallud
Pa3TUYHBIMHA CPEICTBAMH (PUCYHKH, CUMBOIIBI, CXEMBI,
3HAKH). AHAJTU3UPYIOT OOBEKT, BBIACISS CYIIECTBCHHBIC
Y HECYIIECTBEHHBIE MTPU3HAKHI

PeryasituBnble: CTaBaT y4eOHYIO 3amady Ha OCHOBE
COOTHECEHHsI TOr0, YTO YK€ M3BECTHO M YCBOEHO, U
TOT0, YTO ellle HEU3BECTHO

KommyHukaTuBHble:  YmewT (WM pa3BHUBAIOT
CIOCOOHOCTE) C TIOMOLIBIO  BOTIPOCOB  JOOBIBATH
HEJIOCTAIONTYIO rH(OPMAITHIO. OO6MeHUBaIOTCS

S3HAHHUAMHA MCIKAY YJICHAMU I'PYIIIbL

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

becena
)

3a7aHu
1 Ha
COOTBE
TCTBHE

2.11

5.2

1.251

Buoeo:
YCTpOMCTBO
U TPUHIHMI
paboTsI
apoBOHi
TYpOHUHBI
YCTpOMCTBO
U TPUHIMI
padoTbl
JIBUTATEIs
BHYTpEHHET
0 CropaHus

HaliTu B raszerax CcTaTbU H COO6HI€HI/I$[ O TOM, Kak HpO6J’IeMI:I, CBsI3aHHBIC C

BarpsisHEHHEM BO3[yXa, PEUIAIOTCS B APYruX crpaHax ( OpOPMHTH MPE3CHTAINIO) K

PEIJIOKUTE CBOM PELICHUS JJI HAIICU CTPaHbI
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Pemenue 3aga4. IlonroroBka Kk KOHTPOJIbLHOM padoTe.

3aerHI/ITL 3HaHUA y4alquxcs mo TeMe, (IJOpMI/IpoBaTL HaBBIKWA PCUICHUA 3aJ1aY

MO U3YYCHHOU TEME

(rexcus

, IOUCKOBBII METOI, pe

[MpoOaeMHbIe 3a1aHUs

Pemenne
3amaq 10
TeMaM «
N3menenue
arperaTHbIX
COCTOSTHUM
BEIIIECTBA» U «
Tennoswie
JIBUTQTCIIH)

mamemamuxa

3HaTh: OCHOBHBIC MOHATHS U (POPMYJIBI IO TAHHOW TeMe
YMeTh: IPUMEHSTH NOTy4YeHHBIC 3HAHUS TIPU PEIICHUH 3a1a9
JluynoctHble: ONHCHIBAIOT TIPEBpAIICHUS HSHEPTHH B
TEIUIOBBIX JIBUTATEIAX. BBIUMCIAIOT MEXaHHUECKYIO paboTy,
3aTpayeHHyl0 SHepruto TommBa u  KIIJ[  temnoBoro
nurarensi.  OOCYKAAlOT — JKOJIOTMYECKHE  IMOCIENCTBUS
MIPUMEHEHHUs ABUTaTelIe BHYTPEHHETO CrOPaHHus, TEIUIOBBIX U
THPOJICKTPOCTAHIMIA; MMyTH MOBBIIIEHUS 3(deKTHBHOCTH U
9KOJIOTUYECKON 0€30MacHOCTH TEIUIOBBIX MaIINH
Ilo3naBatenbHble: OpHEHTUPYIOTCA U BOCHPUHUMAIOT
TEKCThI XY/I0’KECTBEHHOTO, HAYYHOTO, MYOJIHIUCTUIECKOTO U
odunmansHO-1eI0BOro crwield. CTPYKTYpHPYIOT 3HAHHUSL.
BoccTraHaBnMHBalOT MPEIMETHYIO CHTYaldIO, OIHCAaHHYIO B
3amade, NyTeM — ImepeopMyITUpOBaHHSA,  YIPOIICHHOTO
mmepeckasa TEKCTa, C BBIJCICHHEM TOJBKO CYIICCTBCHHOM
nHpOpMALUN

PeryastuBubie: CrnuualoT cBoil cmoco0 meifcTBus ¢
sTaioHOM. OCO3HAIOT KayecTBO W YPOBEHb YCBOGHHUS.
OI11eHUBAIOT TOCTUTHYTHIN pe3yabTaT

KommynukaTusHblie: [Inanupyror obuiue crnocoObl paboThI.
OnpenessitoT 1edd W (QYHKIUK YYaCTHHUKOB, CIIOCOOBI
B3aUMOJEHCTBUSL. YMeET (WIM pa3BUBAIOT CHOCOOHOCTB)
OpaTh Ha ce0s1 MHUIUATHBY. AJICKBATHO HCIIONB3YIOT PEUCBHIC
CpeIcTBa Ui TUCKYCCHH M apTyMEHTAIlMH CBOCH ITO3WIIHH.
WHTepecyroTcs 9yKIM MHEHHEM U BEICKa3BIBAIOT CBOE

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Pemen
ne
3a1a4

IMCCJICAOBAaHNEC U 00BSICHEHHE BpaliCHUA U YCKOPCHUSA BpAIICHUA 6yMa)KHOI>i

OOBsICHEHHE TAaHHOTO SIBJIICHUS.

BMEHKHN HaJ BKIHOYECHHOM 3J1. JaMIIOH.
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Pazgen 2 DJIEKTPUYECKUE ABJIEHUSA ( 25 yacoB)

OcHoBHbIe BHIbI JA€ATEIbLHOCTH YYC€HMKA: HaGH}OHaTL SABJICHUA OJICKTpHU3allUKU TCJI IIpU COIIPUKOCHOBCHHM. OOBSACHATh SIBICHUS OJICKTpHU3aIUK TEI H B3aMMOICHCTBHS
OJICKTPUYCCKUX 3apsA10B. HccnenoBaTts mercTBus OJICKTPUYCCKOI'O II0JIA Ha TE€Ia U3 IIPOBOAHUKOB U NHUIJICKTPHUKOB. CO6I/Ip8.TB 1 UCHBITHIBATH JJICKTPUYCCKYHO LECTIb. H3roroBusars u
HUCIIBITBIBATh TaJbBAHUYECCKUN 3JICMEHT. I/I3Mep$ITI: CHUJIly TOKa B BHGKTpI/I‘-ICCKOI\/'I OCIIH. I/I3M€p$lTI> HaMpsOKEHUC Ha YYaCTKE IICIIU. I/I3Mep$lTI> DJICKTPUYCCKOC COIIPOTHUBJICHHUEC.
HccaenoBaTh 3aBUCHMOCTD CHJIBI TOKA B IIPOBOJHHUKE OT HAIIPSXKCHHA Ha €TI0 KOHIIaXx. I/ISMepﬂTB pa60Ty U MOIIHOCTB 3JICKTPHUYCCKOI'O TOKA. Brerauncnate CHUJIy TOKa B LICIIN, pa60Ty )51
MOIOHOCTB JJICKTPHUYECKOT'O TOKa. OOBSCHATH SBJICHHE Harp€BaHus IMPOBOOAHHUKOB 3JICKTPUYCCKHUM TOKOM. 3HATh U BBIOJIHATH IIpaBuIa Oe3omacHOCTH mpu pa60Te C UCTOYHHUKaMH

IIOCTOSHHOI'O TOKA
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H HENMPOBOAHUKH

[poBonukH

JJ1eKTPOCKOIL.

AJICKTPpUYECTBA

i aTh IOHSTHE

y4damuxcsa € YCTPOMCTBOM JJICKTPOCKOIIA,

(O3HaKOMUTH

MMPOBOJHUKOB U TUBJICKTPUKOB.

OOBSCHUTEIPHO —HJUTIOCTPATHBHBIN

Oecena,

[IpobiaemHOE H3NIOXKEHUE,

MCTO[L

YcrpoiicTBo
AJIEKTPOCKOTIA.
Jenenne

BElIECTB IO
CIIOCOOHOCTH
NMPOBOAUTDH

IEKTPUIECK
HH TOK Ha
NMPOBOTHUKH
MOJIyNPOBOXH
HKH 71
AUIIEKTPUKH

mamemamuxa

3HaTBh: YCTPONCTBO 3JIEKTPOCKONA U M 4YEro 3TOT
puodop

YMerb: 0OHapyXuBaTh  3JIEKTPU30BaHHBIE  TeJa,
I0JIb30BAThCS 3JIEKTPOCKOIIOM, OOBSICHATD
CYIIECTBOBAaHUE MPOBOJHUKOB, IOIYNPOBOAHUKOB H
JIUDIIEKTPUKOB, 150.¢ IIPUMEHEHHE, HabroAaTh
IOJIyTIPOBOJHUKOBBIN U0

JlmanoctHbie: HaOmonaoT Bo3eiicTBHE 3apsyKEHHOTO
Tena Ha oKpyxaromue Tena. OOBSICHAIOT YCTPOMCTBO U
MPUHIUI IEUCTBUS 3JIEKTPOCKONA

Ilo3naBaTesbHBIC: YcranaBnuBaroT MPUYUHHO-
cieAcTBeHHbIE CBs3H. CTpPOAT JIOrMYECKHE LEHH
paccyxaeHui

PeryasituBubie: CTaBsT y4eOHYIO 3a7ady Ha OCHOBE
COOTHECEHHS N3BECTHOIO U HEM3BECTHOTO
KoMmyHHnKkaTHBHBIE: OnuceIBarOT COZIEp>KAHHE
COBEPIIAEMBIX JCUCTBUM C LEIbI0 OPUEHTHUPOBKHU
MIpeIMETHO-TIPAaKTUYECKON AESITeTbHOCTH

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Pemren
ne
3a7a4
Ha
COOTBE
TCTBHE

3.4

Buoeo

nepex
oc
IJIEKT
pudec
KOTO
3apsz

1 , TBO31b|

( ByTpuika ¢ ipoOKoii

iutaol 10 — 15 oM, ToHkast Oymara. B mpoOky BOUTH TBO31b Tak, YTOOBI
oH Topuan u3 Hee Ha 2 — 3 cm. lllnsanka rBO3AA OyHeT «IIAPUKOM,

priekTpockomna. II0JOCKy TOHKOW OymMard HakoIOTh Ha 3a0CTPEHHBIN

M3rOTOBJICHUC HpOCTeﬁIHel"O DJICKTPOCKOIIa
KOHYHK I'BO3/, 3TO JICTICCTKH 3JICKTPOCKOIIA.
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JyiekTpHYeCKOe MoJje

C(I)OpMI/IpOBaTB MPEJCTABIICHUEC YYalluXcCs 00 3JICKTPUYCCKOM

OJIC U €ro CBOMCTBAX

Imekiust, 6ecesia, OOBICHUTENBHO MILTIOCTPATHBHBIN METO

ITonsitTne 00
IEKTPHUYECK
oM moJie.
IToge Kak
0COOBIH BHJ
MaTepuu

3HaTh:  TOHATHE  DJIEKTPUYECKOTO
rpadguiaeckoe H300pakeHHE

Ymersn: 00HapyXHBaTh ANEKTPUUECKOE noe,
ONpPEACNSATh M3MEHEHHWE CHWIIblL, JIEUCTBYIOLIEW Ha
3apsHKEHHOE TENO MPH yAAJCHUH U MPHOIIKEHNH ero K
3apsHKEHHOMY TETy

JlmuanoctHbie: HaOnromaroT U OOBSACHSIOT TPOIECC
JeJieHuss  snekTpuuyeckoro 3apsga. C  MOMOIIBIO
MIEPHOAMYECKOHN TaOIUIBI OTPEAETISIOT COCTaB aTOM

10JI4A €ro

ITo3naBarenbHble: BuiaBuraror u 000CHOBBIBAIOT
TUITIOTC3HI, nmpeajiararoT CII0COOBI Hux ITPOBCPKHU.
Bri6upatoT BuA rpadudeckoil Moaenu

PeryasituBupie:  CamMocTOATENBHO  (OPMYITHUPYIOT
[03HaBaTeNbHYI0 Ielb M  CTPOST  JeicTBUS B
COOTBETCTBHH C HEH

KoMmyHHnKkaTHBHBIE: OnuceIBarOT COZIEp>KAHHE

COBEPIIAEMBIX JCUCTBUM C LEIbI0 OPUEHTHUPOBKHU
NPEAMETHO-IIPAKTUYECKON JEATEIbHOCTH

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yuebnas
u
nosunasame
JbHAS
OesimesibHO
cmo

®poHT
AJbHBI

orpoc

3.4

1.1

Buoeo

- Kak
caena
Tb
3JICKT
pudec
Koe
moJje
BUIUM
BIM
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leiuMocCTh jIeKTpUYecKoro 3apsaaa. CTpoeHue aToMOB .

J1aTh

y6e,[[I/ITB ydamuxcsa B JUCKPETHOCTH DBJICKTPUYCCKOro 3apsna,

MpEACTAaBJICHUEC 00 J3JICKTPOHE KaK YaCTULC C HAUMCHBIIIUM J3JICKTPUUCCKOM|

Bapsie

[MpoGieMHOE HU3IOKEHHE, 00BICHUTENFHO WILTIOCTPATHBHBII METO

Jdeanmocts
TEKTPHYECKOT
0 3apsja.
DJIEKTPOH -
yacTuna c
HAUMEHBbIINM
IEKTPHYECKH
M 3apsa/I0M.
Enununa
3IEKTPUYECKOTO
3apsza.
Crtpoenue
aToma.
CrpoeHue sigpa
aToma.
HeiiTtponsl.
IIporonsl.
Monenn aToMOB
BOJIOpOJIA,
renvsi, JIATHUs,
HOHBI

Mamemamuxa,
XuMust

3HATh: 3aKOH COXPaHEHHMS JIEKTPUIECKOTO 3apsiaa

YMmeTb: 00bsicHATh onbIT Modde — MusuiekeHna, 10Ka3bIBaTh
CYILLECTBOBaHHE YacTHIL, HMEIOIIHIX HauMEHbIIHI
AIEKTPHYECKUHA 3apsm, OOBSCHATH oOpa3zoBaHue
TIOJIOKHUTETBHBIX M OTPHLATEIILHBIX HOHOB, IPHMEHSTH MEX
NpeIMeTHBIC CBA3M U1 OOBSICHEHHS CTPOCHHS aroma,
paboTaTte ¢ TEKCTOM y4eOHHKA

YMeTh: OOHaApYXUBATh 3JIEKTPHUECKOE IIOJIE, OINpPEACINIATH
W3MEHEHHE CWJIBI, JNEHCTBYIOIICH Ha 3apsHDKEHHOE TeNo pHU
yIaJICHUH U PUOJIMIKEHUH €T0 K 3apsSDKCHHOMY TelTy
JIlnynocTHbIe: HabmoqaroT U OOBACHSIOT MpOIECC IeNeHUs
aneKTpudeckoro 3apsama. C  MOMOIIBI  MEPUOAUYECKOH
TaOJIHLBI OIIPEENAI0T COCTaB aTOM

IMo3naBaTenbHBIe: BHIIBUIalOT # 00OOCHOBBIBAIOT HIIOTE3BI,

MpeATaraloT CHocoObl HMX NPOBEpKH. BriOmparor BHI
rpadudeckoil Moaenu
PerynsiruBHbIe: CamocToATeTbHO (dbopMyIHpyIoT

MO3HABATENBHYIO LI€Jb U CTPOST JEHCTBUSA B COOTBETCTBHH C
Hel

KoMMyHuUKaTHBHBIE: OmnuceIBaOT cozepKaHue
COBEPILIAEMBIX ACHCTBUHN C LIEJIbI0 OPUEHTUPOBKU IIPEIMETHO-
IIPAKTUYECKOH AEATEIbHOCTU

Penpoodyxm
UBHO—
npeomemn
blll  onvim,
npeomemna
A
Komnemeny
ust, yueonas
u
nosnasame
JIbHASL
oessmenbHo
cmo

®poHT
AJbHBI

orpoc

4.2

1.1

, C MIPUPOJIOH]

IHarmucath coyMHEHUE - PpacCyKICHUE « Ho MBI B3sin BEpPX.

criops» ( 0hOPMHTH IIJTAKAT)
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O0bsicCHEHHE YTEKTPUIECKUX SBJICHHIT

, nnaHeTapHoﬁ MOJCIIBIO

(O3HaKOMHUTH y4dauuxcsa €O CTPOCHHUEM aToma.

aToMa Pe3ep(1)0p}1a U Ha OCHOBAHHUH BHGKTpOHHOﬁ TCOpHUH, OOBSICHUTH|

[POLIECC DIEKTPU3ALMH T

VICKIIHA, 00BACHUTEIHHO I/IJ'IJHOCTpaTI/IBHHﬁ METO

OO0nsicHeHHE
HA OCHOBE
3HAHUH 0
CTPOEHUM
aToma
JIeKTPU3anu
H Ted TNpH
CONPUKOCHOB
€HHH,
nepenaun
YacTH
IJIEKTPUYECK
oro 3apsiaa ot
OJHOI'0 TeJia
K  Jpyromy.
3akoH
COXpaHeHUs
JIEKTPUUYECK
oro 3apsijia

XUMUS

3HaTh: CTPOCHUE aTOMOB

YMeTb:  OOBSICHATH  DIEKTPU3ANMIO T  TIPH
COTIPUKOCHOBEHHH, YCTAaHABIMBATEH IMepepacipeaeiieHIe
3apsa IpUu MEPEXO/e €ro C HadIEKTPU30BAHHOTO Tema
Ha HE HAPJICKTPU30BAHHOE TIPH CONMTPHUKOCHOBCHHIH
JluanocTHbie: OOBSCHSIOT SBIICHUS DJICKTPHU3ANNH H
B3aUMOJICUCTBUS 3apsSKEHHBIX TEJI HA OCHOBE 3HAHHUU O
CTPOCHHUU BEUIECTBA U CTPOCHUH aTOMa
ITo3naBareiabHble: COCTaBIAIOT ILIE€JIO€ M3 4YacTel,
CaMOCTOSTENFHO JOCTPAnBasi, BOCIIOIHSS HEIOCTAIOIIHE

KOMIIOHCHTHI. OCy]_[IeCTBJ'IHIOT IIOMCK U BBIACICHHEC
Heo0xoauMon HHpOpMan
PeryasituBable: (OCO3HAIOT KayecTBO U YPOBEHb

YCBOEHUS. BBINENSAIOT M OCO3HAIOT TO, YTO YK€ YCBOEHO
U YTO €Ile MOAJICKUT YCBOCHHUIO

KommynukaTtuBable:  OOMEHHBAIOTCS  3HAHUSMHU
MEX]y WICHAMH TPYNNBI Uil TPUHATUS 3PHEKTHBHBIX
COBMECTHBIX PEIICHUH, Pa3BUBAIOT CIIOCOOHOCTh Oparth
Ha ce0s WHUUMATHBY B OpraHU3allMd COBMECTHOTO
JIeUCTBUA

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

®poHT
AJbHBI

orpoc

1.4
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BJIeRTpI/I‘leCKaﬂ Ienb W ee COCTABHBIE YACTH. JJI. TOK B MeTa/llIaX H

PJICKTPOJIUTAX

0OBSICHUTE y4auumcs

BBISICHUTP W3 KaKHX 4YacTed COCTOHT QJICKTpUYECKad 1ECIib,

IIO3HAKOMHUTH (|

LENH.

WIge 971,

, Hay4duTh COOUpATh MPOCTE

0COOECHHOCTSMU 3J1, TOKa B ME€TaJlJIaX U DJICKTPOJIUTAX

HA3HAYCHHUC KaXXIO0U YacCTH

[TpobaeMHOe U3NMOXKEHHUE, JIEKIH, Oecena, 00BICHUTEIbHO WILTIOCTPATUBHBIA METO

DJIeKTpHYecK
asi uenb M ee
COCTABHbBIE
YaCTH.
YcnoBHbIE
0003HaYEHMUS,
MIpUMEHSAEMBbIE
Ha cxemax
NEKTPUIECKU
X LEIEH.
IIpupona
ANIEKTPUIECKO
ro TOKa B
MeTaJax.
CkopocTh
pacrpocTpane
HHA
3IEKTPUIECKO
ro TOKa B
MIPOBOJIHUKE

mexHuKka

3HaTh: NpaBUJIa COCTABJICHUS SIEKTPHUYECKHUX LICNeH
YMeTb: TPUBOOUTH MPUMEPHl  XUMHUYECKOTO U
TEIUIOBOTO JEWCTBUS DJIEKTPUYECKOTO TOKA H WX
HCIIOJIb30BAaHUE B TEXHHKE.

JluunocTHbIe: CoOHMpAIOT MPOCTEHINIHE SIIEKTPHICCKUE
LEeMd ¥ COCTaBSIIOT MX CXEMBl. BUIOM3MEHSIOT
coOpaHHYIO IIeTTb B COOTBETCTBUU C HOBOM CXeMOM
Ilo3naBaTesbHBIE: BHIMONHAIOT onepanuy co 3HaKaMu
¥ CUMBOJIaMH. BBIZensatoT 00BEKTHI U TIPOIECCH C TOUKH
3pEHUS LEJIOr0 U YacTen

PeryasituBHble: CnudyaroT CBOM croco0 JCHUCTBUS ¢
ATAIOHOM, BHOCST KOPPEKTHBHI U TOTIOJTHEHUS
KoMMmyHuKkaTHBHBIE: YcraHaBnuBaOT paboune
OTHOLICHUS, Yyd4aTcst SPQPEKTUBHO COTPYAHHYATH U
CIIocoOCTBOBATH MPOYKTHBHOM KOOTIEpAITUN

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Cocra
BJIICHU
e
JNEKTP
HYECK
uX
Heneun

5.2

Buoeo

paznu
YHBIC
HCTOY
HHUKA
KT
puuec
KOTO
TOKa

[MpounTaiite crateto [. Metenmubl « OONacTh HAXOOUTHCS HA TPaHH DICKTPHUUECKOTO|
Kkpu3uca. YallHUKU TOPAT, XOJOAWIBHUKH HE XOJOAAT U3 ra3eThl APryMeHThl U (aKThl

2005 ron. ITpoananusupyiite n3noxeHHble GAaKThl U JAWTe KPUTUIECKYIO OLICHKY

0 9
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/TelicTBHe 3JieKTpUYecKoro Toka. Hanmpasienue Toka

(O3HaKOMHUT y4damuxcs ¢ NpeBpallCHUAMA 3HEPIrUuU JICKTPUYCCKOTO TOKA B HPYTHUE]

BUIbI SJHCPTUU

[Tpob6aemHOe H3NMOXKEHHUE, JIEKIH, Oecena, 00BICHUTEIbHO WILTIOCTPATHBHBIA METO]

JeiicTBus
3JIEKTPHYECK
oro TOKa.
IIpeBpamenue
SHEPIUH
IEKTPUIECKO
ro TOKa B
JIpyrue BHJIBI
SHEPIHH.
Hampasnenue
JJIEKTPUIECKO
TO TOKa

mexHuKka

3HaTh: MOHATHE BJIEKTPUYECKMH TOK W HaIlpaBJICHUE
ANEKTPUIECKOTO TOKA

YMeTh: TEIIOBOE, XMMUYECKOE U MarHUTHOE AEHCTBUE
ANIEKTPUYECKOTO ToKa. PaboTaTh ¢ TeKcTOM yueOHMKA
JluaHnocTHbIe: HaOmromaroT AEHCTBUS IIEKTPUUYECKOTO
Toka. OOBSACHSIOT SIBICHWEC HArpeBaHUS TPOBOJTHHKOB
3NEKTPUIECKUM TOKOM

[Ho3naBarteabnbie:  OnpenensioT  OCHOBHYIO U
BTOPOCTETIEHHYIO nH(POPMAIHIO. Breigenstor
KOJIMYECTBCHHBIC XAPAKTCPUCTUKU O6’beKTOB, 3alaHHBIC
CIIOBaMU

PeryasituBnble: CTaBaT y4eOHYIO 3a1ady Ha OCHOBE
COOTHECEHUS U3BECTHOTO U HEM3BECTHOTO
KommynnkaTuBHble: BeTynaior B 1uanor, y4acTBYIOT
B KOJJICKTUBHOM OOCYXIEHHH TMpoOieM, ydaTcs
BIIIETh MOHOJIOTMYECKOW W AMAJIOTHYECKON (opMamu
peun

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

®poHT
AJbHBI

orpoc

3.4

1.2 24

Buoeo

nepex
oc
IJIEKT
pudec
KOTO
3apsz

COBIa
naet
B3
Harpa
BJIEHU

TIBIKE
HHE
HOCHUT
enei
3apsn
a c
Harmpa
BIIEHU
eM
3JIEKT
pudec
KOTO
TOKa
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AmniepMmetp. U3mepenue cuibl Toka. JlabopatopHas padora Ne 4 «

Cﬁoplca 3J1€KTpl/I‘leCKOﬁ nHenu M HU3MEpPEHUE CHJIbI TOKA B €€

Hay‘{I/ITB y4dauuxcsa CO6I/IpaTB JICKTPUYECCKYIO IICIb, IT0JIb30BATHCA aMIICPMETPOM H|

M3MEPATH CUTy TOKa

, IOUCKOBBIA METOT

[IpoBenenue uccaenoBaHus

Ha3znauenue
amMmnepMeTpa.
Brxuovenue
aMmepMeTpa
B enb.
OmpeneneHne
LEHBI JICJICHUS
ero  IIKaJbl.
N3mepenue
CHUJIBI TOKa Ha
pa3InyYHbIX
ydacTKax
nenu, cOopka
3JIEKTPUIECKO
# nenu

mamemamuxa

3HaTh: npaBuiia BKIIOUCHUS B LIEMb aMIIepMETpa
YMerb: 4YEpTUTh CXEMbl  DJJIEKTPUUYECKOW  IIEIH,
A3MEPSTh CHUJIy TOKAa Ha Pa3IUYHbIX yYacTKax LeEIu,
paboTtaTh B TpyIIe, BKIKOYATh aMIepMETp B IICTb,
OnpenensiTh LIEHY JIETICHUS aMIiepMmeTpa u
rajabBaHOMETpA

JInuHocTHBIE: M3MEPAIOT CHIIy TOKAa B DJIEKTPUUYECKOU
Leny. 3HAIOT U BBIMOJHSIOT MPaBiia 0€30MaCHOCTH MPU
paboTe ¢ NCTOYHUKAMH IIEKTPUIECKOTO TOKa
[Mo3naBaTenbHble: BpipakaroT CMBICT  CHTyalluu
pa3IUYHBIMH CPEACTBAMHU (PUCYHKH, CUMBOJIBI, CXEMBI,
3HAKH)

PeryasituBnple: CIM9arOT CBOW cmocod OeicTBUSA C
3TAJIOHOM, BHOCSIT KOPPEKTHBHI U JIOTIOJIHEHUS B CIIOCO0
CBOUX JEHUCTBUH

KoMmyHHnKkaTHBHBIE: PaGorator B rpymrme,
yCTAaHABIUBAIOT  paboyle  OTHOWICHHSA,  Yy4aTrcs
3¢ ()EeKTUBHO  COTPYIHWUYATH M  CIOCOOCTBOBATh

MIPOAYKTUBHOM KOOIIEpaIiuu

Ilo3nasame
JILHO —
pedghrexcus
Has
KoMnemeny
us,
3HAHUEBO —
npeomemu
blll  onvim,
ungpopmay
uoHHas U
KOMMYHUKA
mueHas
KoMnemeny
usl.

Cocra
BJICHU
e
JIIEKTP
HYecK
174
Leneu,
nabop
aTopHa
A
pabota
:
npaBu
JIbHBIC
TIPSIMBI
e
u3Mep
CHUsL,
BBIBOJI,
OTBET

c
e/IMHU
amu
Hu3Mep
CHUS

3.5

2.1-2.6

Buoeo

- cuia
TOKa B
rnocie
JI0Bar
€JILHO
coeau
HEHHBI
X
37eMe
HTax
Hemnu

CpaBHUTH aMIEPMETP U BOJITMETP, MUCIOJb3Yysl MHCTPYKIMU K IpubopaM u

yaeOHuk. PaboTy oopMHTh B BUIE TaOIHIIBI
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DJIeKTPpHYECKOe HampsiKeHue. EqmHUIBI

BoabT™merp. H3MepeHue

HANPAMXKCHUSA.

u IIO3HAKOMMUTH|
C CIOUHUIECH U3BMCPCHUA HAIPIKCHUA,)

IIOHATHC HarpsKCHUE

BBectn

ydqamuxcs

BOJITMETPOM.

00BSICHUTENBHO|

Oecena,

[IpobnemMHOE W3MOXKEHUE,

IMJUTFOCTPATUBHBIN METO/T

DJIeKTpHYecK
oe
HaNpsiKeHue
eMHNLIA
HaNpsDKEHUS.
Qopmyna st
onpeaeaeHus
HapsKeHUs.
AHanus
TaOJIUILIB 7
yueOHUKA.
Pemenue
3a1a4

mamemamuxa

3HATH: CMBICJI BEJIMYMHBI HAITPSDKCHUE U TIPAaBUIIa BKIIOYCHUS
B IIETIb BOJIETMETPA

Ymerb: Belpaxarh HanpsbkeHue B kB, mMB, anamusupoBatb
TaONMUYHBIE JaHHBIE, paboTaTh C TEKCTOM YydcOHUKa,
paccUnTHIBATH HAIPSDKEHHE TI0 (hopMmyrne

JIn4HOCTHBIE: 3HAOT U BBIIOJIHSIOT IIPaBmia 0€30MaCHOCTH
pu paboTe C HCTOYHUKAMH 3IEKTPUIECKOr0 TOKa. M3MepsioT
HaNpsDKEHNE Ha YYacTKE IEMH

Ilo3naBatenbHbIe: Beipaxaror CMBICII CUTYyaIiH
pa3IMYHBIMM  CPEJACTBAMU (PUCYHKH, CHUMBOJIBI, CXEMBI,
3HaKH)

PerysasituBuble: Cnu4ailoT CcBOW c€Hoco0 JeicTBUS ¢

STaJIOHOM, BHOCSIT KOPPEKTHUBBI M JIOTIOJIHEHHS B CIOCOO
CBOUX JIEHCTBUN

KommyHukaTuBHbie: PaboTaroT B TpyIme, yCTaHABIMBAIOT
paboune oTHOMmICHHS, y4arcs 3(PQPEKTHBHO COTPYIHHYATH H
CIIOCOOCTBOBATh MPOAYKTUBHON KOOTICPAITHH

3uanueso
npeomemn
blll  onvim,
npeomemna
A
Komnemeny
ust, yueonas
u
nosuasame
JbHAS
oesimesibHO
cmo

Cocra
BJIICHU
e
JNEKTP
HYECK
uX
Heneun

3.5

1.2 26

IPaccMoTpuTe yCTPOHCTBO KapMaHHOTO (pOHAPUKA
1 HAYSPTHUTE €TO JIIEKTPHUCCKYIO CXEMY
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Ennuunsl

MPOBOTHUKOB.
conporuJieHusi. Jlaboparopuas padora Ne 5 « U3mepeHue HampsiKeHUs!

CONMPOTHBJIEHHE

JyleKkTpUYecKoe

Hay'II/ITB yJyamuxcsa MNOpaBUJIBHO IMOAKIKOYATh BOJIBTMETP W OHNPCACIIATH ULECHY JCICHUSA

BOJIbTMETPA, U3MEPATH HAIPSAKCHUEC HA PA3JIMYHBIX yYaCcTKaxX LICIH.

, TOMCKOBBIM METO

[IpoBenenue uccaenoBaHus

DJIeKTpHYecK
oe
CONPOTHBJIEH
ue.
OmpeneneHne
OIIBITHBIM
nyTeM
3aBHCHMOCTH
CHJIBI TOKA OT
HANPsIKEHHs
npu
MOCTOSIHHOM
CONPOTHBJIEH
uu. Ilpupona
JIeKTpPHYecK
oro
CONPOTHBJIEH
usl,
naboparopHas
pabota 1o
U3MEPEHHIO
HaIpsHKSHUS
Ha Pa3IMYHBIX
y4acTKax Ienu

mamemamuxa

3HaTh: CMBICIT
COTIPOTHBJICHUSA
YMeTb: CTPOUTH TpadMKd 3aBUCHMOCTH CHIIBI TOKa OT
HampsDKEHUs,, OOBSACHATH MPUYMHY BO3HUKHOBEHUS
COTIPOTHBJICHHS, aHAJTNU3UPOBATh PE3YJIbTATHI OIMBITOB H
rpaduku, coOMpaTh AIIEKTPHUECKYIO IEMb, HU3MEPSThH
HanpsHKeHUe, 0Ib30BaThCA BOIBTMETPOM
JlnyHocTHBIe: 3HAIOT W BBHINOJIHSIOT — TpaBWIIa
OezomacHOCTHM  TIpH  paboTe ¢  HMCTOYHHKAMH
JNEKTPUYECKOT0 ToOKa. V3MepsdroT HampspkeHne Ha
y4acTKe IeTH

IMo3naBaTeqbHble: BrlpaxaloT CMBICT  CHUTYyallud
Pa3TUYHBIMHA CPEICTBAMH (PUCYHKH, CUMBOIIBI, CXEMBI,
3HAKN)

PeryasituBnple: CIM4arOT CBOW cmocod HeHcTBUSA C
ATAIOHOM, BHOCSIT KOPPEKTHUBHI U JIOTIOJIHEHUS B CIIOCO0
CBOUX JIEUCTBUU

SIBJICHUSA QJICKTPUUICCKOIO

KoMMyHuKaTHBHBIE: PaGorator B rpynme,
YCTAHABIUBAKOT  pabouyde  OTHOIICHHS,  Y4arcs
3¢ ()eKTUBHO  COTPYIHHUYATH M CIOCOOCTBOBATH

NPOLYKTUBHON KOOIIEPALMA

Ilo3nasame
JILHO —
pedghrexcus
Has
KoMnemeny
us,
3HAHUEBO —
npeomemu
blll  onvim,
ungpopmay
uoHHas U
KOMMYHUKA
mueHas
KoMnemeny
ust

Cocra
BIICHH
e
AIIEKTP
HYECK
1754
Leneu,
npaBu
JbHBIE
TPSIMbI
e
u3Mep
CHHUS
1ab.
pabot
BL.OTBE
T c
eMHU
amMu
u3Mep
eHHsl B
cu
Odop
MJIEHU
e
pabot
BI,
BBIBOJI

3.7 35

21-26

1.2
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YiaeiabHoe

Pacuer COMPOTHUBJ/ICHUA TIIPOBOJHUKOB.

COIMPOTHUBJICHUE

(O3HaKOMHTH y4-Csa C 3JI. CONPOTUBJICHUEM IIPOBOJTHHUKOB Kak (1)1/13.
BeJ'[PI‘{PIHOﬁ; JaThb 00BICHEHHE TIIPUPOJEC 3JI. COIIPOTUBJICH. M ITOKA3aTh

3aBUCUMOCTb  COIIPOTUBJICHUA

IMPOBOJTHHUKA

OT TEOMETPHUYECKHX pPa3MepoB

[MpoGieMHOE HU3TOKEHHE, 00BICHUTENFHO WILTIOCTPATHBHBII METO

CooTHollIeHue
MEXIY
COTIPOTHBIICHHE
M TIPOBOIHHUKA,
ero JIMHOW H
IJIOIIAABIO0
TIOTIEPEIHOTO
CEUEHHSI.
YaeabHoe
CONPOTHUBJIEHH
e TPOBOJIHMKA.
Amnanus
TaOJINLIBI 8
yaeOHHKA.
®opmyaa I
pacuera
CONMPOTHBJIEHHU
sl TMPOBOJIHHUKA.
Pemenue 3amau

mamemamuxa

3HaTh: 3aBUCHUMOCTBH DJIEKTPUYECKOTO COMPOTUBICHUS
MPOBOMHHAKA OT €ro JUIMHBI, IUIOMATH ITOMEPEUHOTO
CEUCHHS M MaTepHaia

YMmeTh: wucCClIeNOBaTh 3aBUCUMOCTH COMPOTHUBIICHUS
MPOBOMHHAKA OT €r0 JUIMHBI, IUIOMATH ITOMEPEUHOTO
CEUCHUS W MarepHajia TPOBOAHUKA, BBIYUCIATH
yAEIBbHOE COMPOTHUBICHHUE MTPOBOTHUKA

JluunocTHble: VccrneayroT 3aBUCUMOCTh CUJIBI TOKAa B
MIPOBOHUKE OT HAIIPSDKCHMSI HA €ro KOHIax. M3MepsroT
AIEKTPUIECKOE COMIPOTUBIICHUE

Ilo3HaBaTeqbHbIe:  YMEIOT  3aMEHATH  TEPMHUHBI
OTIpEICIICHUSMU. YcTanaBnuBaoT MPUYUHHO-
CJICZICTBEHHBIE CBS3U

PeryasiTuBHbIe: CocTaBinstoT TU1aH u
MOCJIEeI0BATEIbHOCTD JEHCTBUI

KoMmyHHnKkaTHBHBIE: PaGorator B rpymrme,
yCTAaHABIUBAIOT  paboyle  OTHOWICHHSA,  Yy4aTrcs

3G PEKTUBHO COTPYAHUYATH

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Pemren
ne
3a7a4
Ha
BBIYHC
JIEHUS
CHUIIBI
TOKa,
HaITps
JKEHHS
, u
compo
THUBJIE
HUS

3.6

1.2

Buoeo

COMpo
THUBIIE
HUE

TIPOBO
JTHUKO

n3mep
eHHe
COTpo
THBJIC
HUSI
JaMII0
YKH

Pabora ¢ mHCTpYKIHmel k cereBomy ¢mabtpy Pilot S. Orseruts Hal

BOIIPOCHI B BUJIE Ta0JI.
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3aBUCHMMOCTh CWIbI TOKA OT HampsikeHusi. 3akoH Oma

JIA y4acTKa Henu

HalpsHKCHUEM  HA|

OTHOPOJTHOM YYAaCTKE€ DJJICKTPUUYCCKOW LECIU U COIIPOTUBIICHHUEM 3TOTO|

|YCTaHOBUTH 3aBHCUMOCTH MEXIy CHJIOH TOKa,
[ygacTka

[MpobiremHOe wu3NOKEHHE, Oecena, OOBSICHUTENHFHO WILIFOCTPATUBHBIN

IMETOJL

Vcranosienne
Ha OIIBITE
3aBHCHMOCTH
CHJIBI TOKA OT
CONPOTHBJIEH
us npu
MOCTOSTHHOM
HATIPSKEHU .
3akon Owma
A y4acTka
menu.
Pemenne
3a71a4

mamemamuxa

3HaTth: 3aKkoH OMa A7s yyacTKa Lenu

YMeTb: yCTaHaBIMBATH 3aBHUCHMOCTh CHJIBI TOKa B
MIPOBOJIHUKE OT COMPOTUBJICHHUS 3TOTO TPOBOJHUKA,
3amuchiBaTh 3akoH Oma B Buie (OpMYJIBI, pemaTh
3amaun Ha 3akoH OMa, aHATW3UPOBATH PE3yIbTATHI
OTIBITHBIX JTAHHBIX, TPUBEICHHBIX B TaOIHUIIE
JlmgaHocTHBIe: 3HAIOT W BBHINOJHSIOT  IpaBHUiIa
Oc3omacHocTd  mpu  paboTe€ ¢  UCTOYHHKAMH
JNMEKTPUIECKOTO TOKa. M3MEepsroT  AIIeKTpUYecKoe
COTIPOTHUBIICHUE

[Mo3HaBaTe/ILHBIE: YcraHaBimBaroT MIPUYUHHO-
CIIEICTBEHHBIE CBSI3U. BBIPaKAIOT CMBICI CHUTYaIllH
Pa3TUYHBIMHA CPEICTBAMH (PUCYHKH, CUMBOIIBI, CXEMBI,
3HAKN)

PeryasituBHbie:  CaMOCTOSITENBHO
[MO3HABaTENbHYID I€lb W CTPOST
COOTBETCTBHUHU C HEU
KommynukaTuBHble: Pabortator B rpymme, ydarcs
apryMEHTUPOBATh CBOIO TOYKY 3pEHUs, CIOPUTh H
OTCTauBaTh CBOIO TMO3MUIMIO HEBPAXKACOHBIM IS
OIIOHEHTOB 00Pa3OM

(hopMynmupyIOT
IEUCTBUSA B

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

3anan
hsg Ha
COOTBE
TCTBHSA

3.7

1.3

Buoeo

3aKOH
Oma
IS
y4dact
Ka
Lenu

MapKHPOBKOH

nim

HHCTPYKIUSIMA

C

JaoMa

(O3HaKOMUTHCS

prexTporprbopoB. COCTaBUTH CPABHUTENBHYIO TaONUIy U pa3paboTaTh

MHCTPYKINHU II0JIB30BAHUS OTUX l'[pPI60pOB
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Pemenue 3amxau.

\YuuTh nenath pacyeThl 3JICKTPUYCCKUX COHpOTI/IBJ’IeHI/Iﬁ

MPOBOJHHUKOB.

[TpoGaemHble 3aaHNs, TOUCKOBBIA METO, pedeKcus

Pemenune
3a7a9

mamemamuxa

3HATB: OCHOBHBIC TIOHATHUS B (DOPMYJIBI

YMeTb: UYepTUTh CXEMbl JJIEKTPUYECKUX  IIETeH,
pacCUUTHIBATh 3JIEKTPUUYECKOE COMPOTUBICHUE U, CUILY
TOKa, HAIIPSDKCHUE

JInyHOCTHBIe: BBIYUCIAIOT CHIIy TOKA, HAIPSDKEHHUE U
CONPOTHUBJICHUS YYacTKa LEMU

[o3naBateasnble:  [IpoBomaT aHaiu3  crmocoOoB
peuIeHus 3a/1aud ¢ TOYKU 3PEHUS UX PAIlMOHATBEHOCTH U
3KOHOMHUYHOCTH

PeryasaTuBHble: BbIIENsAIOT U OCO3HAIOT TO, UYTO YXKE
YCBOGHO M YTO €II€ NOMJIEKUT YCBOCHHUIO, OCO3HAIOT
Ka4yeCTBO U YPOBEHb YCBOCHHUS

KommyHnukaTuBHble: Bcerymaror B guanor, ¢
JIOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKalOT CBOU
MBICIM B COOTOBETCTBUM C 3aJa4aMH W YCJIOBHSIMH
KOMMYHUKAIIU

3nanueso
npeomemn
blll  onvim,
npeomemna
5
KoMHnemeny
us,
nosnasame
JIbHASL u
pedhaexcus
Has
OesimenbHO
cmo

Cocra
BJIICHU
e
JNEKTP
HYECK
uX
Heneun

3.5 3.6
2.1-2.6
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PeoctaTsl. JlabopaTtopHas padora Ne6 « PeryaumpoBaHue CHIIBI

TOKa peocTraTom , Ne 7 « H3Mepeﬂne COIMPOTHUBJICHUA NMPOBOAHUKA

Hay‘{I/ITB ONpeaciATh CONMPOTUBIICHUC NPOBOJAHUKA, HUCIIOJIB3YSA 3aKOH OMa, HaY4UTh|

MOJIb30BATHCS PEOCTATOM JIJII PEryJIMpOBaHUS CHJIBI TOKa B 3JI, LCIHH. YMmeHue|

coOMpaTh 1eNb U U3MEPSTh HAMPSHKEHHUE U CUITy TOKA aMIIEPMETPOM U BOJIIBTMETPOM.

, IOUCKOBBIA METOT

[IpoBenenue uccaenoBaHus

Hpunnmn
aefcTBUSL U
Ha3HA4YeHHue
peocrar.
TToxgkmoueHME
peocTata B
LIETb.,
peryaupoBaHu
€ CHWIBl TOKa
peoctatoM U
U3MepeHue
COTIPOTHBIICHH

S TPOBOAHUKA
IpU  TOMOIIU
amrepMmerpa u
BOJITMETPA

mamemamuxa

3HaTh: YTO TaKOE peocTaT

YMeTb: cOOMpATh ANEKTPUIECKYIO IEITh, MOIB30BATHCS
peoctaToM ISl PETYJIUPOBAHHS CHIIBI TOKAa B IICTIH,
pabotaTh B TpyIIe, MPEACTaBIATh  PE3yJbTaThl
M3MEpeHud B BUJe TaOIUIl, M3MEPATH CONMPOTHBIICHUE
IIPOBOIHUKA IIPH TIOMOIIH aMIIepMEeTpa U BOJIBTMETpa
JIMYHOCTHBIE: Habmonarot 3aBUCHMOCTD
COTIPOTHUBJICHHS MPOBOJHUKA OT €r0 JUIMHBI, TUIOIIAIH
MTONIEPEYHOTO CEUCHHS M OT poaa BemecTBa. OOBICHIIOT

YCTPOWCTBO, MPUHUMI JCHUCTBUS W  Ha3HAYEHUE
peocTaToB. Perynupyror cuiny TOKa B LENU C IIOMOIIBIO
peocTata

IHo3naBaTesibHBIE: AHamM3UpyrOT  yCIOBUA U

TpeOOBaHMs 3aJa4yd, YMEIOT BBIOMpATh OO0OOIICHHBIC
CTpaTerud peuieHus 3aaaun. OnpeaessiioT OCHOBHYIO U

BTOPOCTEIICHHYO UHPOPMALHIO. Beipensitor
0000IIIEHHBI CMBICH U (OPMANIBHYIO CTPYKTYPY 3aJa4H
PeryasituBHbie:  CaMocTOsITENbHO — (DOPMYITHPYIOT

MO3HABaTENFHYID 1€ U JIEUCTBUSA B
COOTBETCTBUM C HEH

KommyHnukaTuBHble: HTEpECYIOTCS 9yKUM MHEHUEM
Y BBICKA3bIBAIOT CBOE. YMEIOT CIYIIATh U CIBILATH APYT
apyra. C JOCTaTOYHOM MOJHOTOM M TOYHOCTBEO
BBIPQ)KAIOT CBOU MBICITH B COOTOBETCTBHHU C 33/a4aMU U

YCIOBUAMHU KOMMYHUKAIIUN

CTpOSIT

Ilo3nasame
JILHO —
pedghrexcus
Has
KoMnemeny
us,
3HAHUEBO —
npeomemu
blll  onvim,
ungpopmay
uoHHas U
KOMMYHUKA
mueHas
KoMnemeny
ust

Odop
MJICHH
e
pabot
BI,
BBIBO/

3.5 36 3.7

2.1-2.6

Buoeo

peoct
ar -

IM3rOTOBJICHUC U3 KapTO(l)eJII/IHI:I WIA SI0J0Ka MCTOYHHKA TOKa ( B34Th JT1000€ 3TO

BCIIIECTBO U BOTKHYTb B HETO MEJHYIO U IIUHKOBYIO IUIACTUHKY. HOI[COGI[I/IHI/ITB K OTUM

iactuHkaMm 1,5 B mammouxy.
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HOC.]IeLIOBaTeJILHOC 1 nmMapajajaejJbHoe

MPOBOAHUKOB

(O3HaKOMHTH y4damuxcsa € MOOCICI0BaTCIIbHBIM U IapaJlICIbHBIM

ICOCIMHCHUEM ITPOBOJIHUKOB U X 3aKOHOMEPHOCTAMU.

Oecena, OOBSICHUTEIIBHO

H3JI0KEHHE,

[IpobnemHoe

IMJJTFOCTPATUBHBIN METO/T

IMocnenoBaTesibH
oe H
napajijiejibHoe
coeIMHEHHe
NMPOBOAHHUKOB.
ConporusJjienue
mocJIeI0BaTeIbH
0 COeTMHEHHBIX
NPOBOJHUKOB,
CONPOTHUBJIEHUE
ABYX
napajjiejabHo
coeTMHEHHBIX
NMPOBOHUKOB,
CHJIa TOKa W
HANPSDKEHHSI B
nenu npu
mocJie10BaTeJbH
OM COeIHMHEHHH
napajiieJbHOM
coeTMHEHNH.
Pemenne 3amau.

mamemamurka

3HaTB: YTO TakOe IOCIEAOBATEIILHOE U MapaslieNbHOE
COEMHEHHE IIPOBOAHUKOB

YMerTh: NPUBOAUTH NPUMEPHI IOCIENOBATENBHOIO U
MapajuIeIbHOTO  COMPOTHUBIEHUS  MPOBOJHUKOB
paccuMThIBaTh CHIIy TOKA, HANPsDKEHHUE, CONPOTHBICHHUE
IIPOBOJHHUKOB IIPH IIOCJIEOBATEIIEHOM M MapalieIbHOM
COEIMHEHNH MTPOBOIHUKOB

JInunoctHbie: COCTaBIAIOT CXEMbI U COOMPAIOT LIETH C
[10CTIEI0BATEIIbHBIM COEAMHEHUEM 3JIEMEHTOB.
CocTaBIOT CXeMbI H COOMPAIOT LN ¢ NapaljieIbHbIM
COETMHEHHEM DJIEMEHTOB

IHo3naBaTesibHBIE: CaMoCTOsTENBHO CO3Ja10T
QITOPUTMBI  JIEATEIBHOCTH MPH PELIEHHH MpobieM
[IOMCKOBOT'O XapakTepa

PeryasituBnple: CIM4arOT CBOW cmocod HeHcTBUSA C
3TaJIOHOM

KommynnkaTuBHble: BeTynaioT B 1uanor, y4acTByIOT
B KOJIJICKTHBHOM O6Cy)KI[CHI/H/I, yuarcsa BJI1aACTh
MOHOJIOTHUECKON M UAJIOrn4Ieckoil hopmamu pedun

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Cocra
BJIICHU
e
JNEKTP
HYECK
uX
Heneun

3.7

1.2

(KUMATHIIEHIKA)

60Ty DIEKTPUYECKOTO TOKA IPU HarpeBaHWU 1 I

.Boabpl 1O KHUIICHUS.

JICKTPUYECCKOTO YaWHUKa

I[lo wmapkupoBke

paccumnTaiite pal
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Ha 3aK0H Oma oJIs YuyacTKa IeIu,

3agav

Perenue

M0CJIeA0BATC/IbHOC H MAPALJICJIBbHOC COCIUHCHHUE TPOBOIHUKOB

O pPa3sJIM4YHbIX COCIAMHCHHUAX IIPINOBOIHHUKOB ¥

3aerHI/ITL 3HaHUA Y4Yalluxcs

Cq)OpMI/IpOBaTL YMCHHA PAaCCUYUTHIBATH IMMapaMETPhI KOM6I/IHI/IpOBaHHHX nenei

[MpoGieMHOE U3II0KEHHE, JIEKIHs, ,00bICHUTEIBHO UILTIOCTPATHBHBINA METO

Coenunenue
IIPOBOJIHUKOB.
3aKkoH Oma
JUIsL  ydacTka
LIETIH.

Mmamemamuxa
00K,
ononorus

YMmeTh: paccuuThiBaTh CUJIY TOKa, HampsbKEHUE,
COTIPOTHBIICHHE pH napauieIbHOM u
MTOCIIEI0BATEIEHOM COETMHEHHUH MIPOBOIHUKOB,

MPUMEHSTH 3HAHHUA K PELICHUIO 3a/1a4.
JInyHocTHble: COCTaBISIIOT CXEMbl U PacCUUTHIBAIOT
Lenu C T[OCIENOBATENbHBIM U HapajielbHbIM
COCAMHEHHEM 3JEMEHTOB. JIeMOHCTPUPYIOT yMEHHE
BBIUUCIISITh CUIIY TOKa, HANpsDKEHUE U COMPOTHBIICHHE
Ha OTHEJIBHBIX y4yacTKax LENu C HOCIEOBaTeIbHBIM U
napaieqbHbIM COCTUHEHUEM IPOBOIHUKOB
IMo3naBaTteabHble: Briaenstor 0000MIEHHBI CMBICT U
(hopMabpHYIO CTPYKTYpY 3a7a9d. BEIIensStoT 00BEKTH 1
MIPOILIECCHI C TOYKH 3PEHUS LEJO0Tr0 U YacTeld. BeiouparoT
HauOosnee 3(QeKkTHBHBIE CHOCOOBI pEUICHHS 3aaad.
OCOo3HaHHO ¥ TPOU3BONBHO  CTPOSIT  PEUEBBHIC
BBICKa3bIBaHUS B IUCbMEHHOW (opMe

PerynasTuBHbIe: BHOCAT KOPPEKTUBBI U JIONIOJHEHUS B
cnoco0 cBoux gedcTBuiA. OCO3HAIOT KayecTBO M
ypoBeHb  ycBoeHHs.  OLEHUBAIOT  JOCTUTHYTHIH
pe3ynbTaT

KomMmyHukaTuBHbIE: PaGoraror B rpymre,
yCTaHaBIMBAalOT  pa0oyne  OTHOWICHMSA,  Yy4arcs
3¢ (HeKTUBHO  COTpyIHWUYATH M  CIOCOOCTBOBATH
MPOAYKTHBHOW Koomepanuu. ONHCHIBAIOT COJIEpKaHUE
COBEpIIAEMBIX JIEUCTBUM

3Hanueso —
npeomemmu
blll  onvim,
npeomemna
5
KoMnemeny
us,
nosnasame
JIbHASL u
pedhaexcus
Has
OesimenbHO
cmb

Duzny
eCKUH
IMKTa
HT Ne

perieH
ue
3a1a4
Ha
cMera
HHOE
coenn
HEHHe
MIPOBO
JTHUKO

3.7

Bausuue 6J'Iy)K,Ha}OIIIeI‘O TOKa Ha KOPPO3UIO METAJIIIa
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PaGoTra M MOIIHOCTBH 3J1eKTPUYECKOr0 TOKA

SHEpTHUEH,

XapaxkTep 3aBHCUMOCTH MEXIY

IBBISICHUTE

OJICKTPUYECKUM TOKOM U

BbI,HeJ'IS{eMOﬁ Ha Y4YacTKE IICIH,

COIIPOTUBJICHUEM I3TOI'0 Y4acTKa LENU

[IpobneMHOe H3NOXKEHHUE, JIEKIHs, Oecena, OOBACHUTEIBHO)

IMJUTFOCTPATUBHBIU METO/T

Pa6ora
3J1eKTPUYECKOr 0
Toka. Dopmyna
TSt pacuera
paboThH TOKa.
Ennauner paboTs
TOoKa. MOIIHOCTH
3JIeKTPUYECKOT 0
Toka. Dopmyna
TSt pacuera
MOIIIHOCTH
3IEKTPUIECKOTO
TOKa.  EauHHIEI
MOIIIHOCTH.
AHanu3 TaOJIHIBI
9 yueOHUKa,
npudop TS
oTpeneNeHus
MOII[HOCTH TOKa.
Pemenne 3amau

mamemamurka

3HaTh: CMbICI BEIMYMHBI paboTa 3JIEKTPUYECKOrO TOKa M
CMBICJI BEJINYMHBI MOIITHOCTH 3JIEKTPHUECKOr0 TOKA
YMeTh: paccunThIBaTh paboTy M MOIIHOCTH JIEKTPHIECKOTO

TOKa, BbIpaKaTh COUHHUIYY MOIIHOCTH 4Epe3 CIMHUIIBI
HaNpsDKEHUS U CHIIBI TOKA
JIM4YHOCTHBIE: Wsmepsror  paboty m MOIIIHOCTh

ANEKTPHYECKOTO TOoKa. OOBACHIIOT YCTPOHCTBO WM TPHHIIHII
JEHCTBHS BATTMETPOB U CYETINKOB HIIEKTPOIHEPTHU
IMo3naBarenbuble: OCYIIECTBISIOT TOMCK U BBIJICICHNE
HEOOX0AMMON HHpOpManuu. BBIIENsI0T KOJIMYEeCTBEHHBIC
XapaKTePUCTUKU 00BEKTOB, 3aJlaHHbIC CJIOBaMH.
AHanm3upyloT  OOBEKT, BBIAENSAS  CYUIECTBEHHBIE U
HECYILECTBEHHBIE PU3HAKU

PerynsiruBHbIe: CamocToATenbHO (dbopMyIHpyIoT
MIO3HABATENBHYIO IIETb U CTPOSIT JEHCTBHS B COOTBETCTBHU C
Hel

KommyHukaTuBHbIe: YMEIOT (WJIH pa3BUBAIOT CIIOCOOHOCTH)
C  TOMOIIBIO  BONPOCOB  J0OBIBATH  HEJOCTAIOIIYIO
nHopmanuio. OOMEHHBAIOTCS 3HAHHSAMH MEXIY WICHAMH
TpyIIbI JUist IPUHATHS 3Q()EKTHBHBIX COBMECTHBIX PEILICHUN

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Camoc
TOSITEN
bHas
pabota
Ha
pacder
Lerei

3.8

1.2

Buoeo

H3Mep
eHHe
MOIIIH
OCTH
JIAMITO
YKH

MccnenoBanue paboThI Cep/ilia YeioBeKa
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o 8 «M3mepeHue MOIIHOCTH M

JlaGopaTopnasti padora

paﬁoTbl TOKa B 3ﬂeKTpPl‘leCK0l7l JIAMIIe»

B DJJICKTPUYECCKOU  IICIIH,

upaboTy TOKa
COBEPIIIEHCTBOBATh HABBIKKH paboThl ¢ (U3MYECKUM O00OpYyIOBaHHEM IIpH

U3MEPATH MOIIHOCTH

IYauTh

IM3YYCHUHU JJI. ABJICHUMU.

, TIOUCKOBBIN METO]T

[IpoBeneHue uccienoBaHus

JlaGopaTopHas
pabota
«3mepenue
MOIIHOCTA H
paboTHI TOKA B
AIIEKTPUIECKO
U JaMIie»

mamemamuxa

3HaTh: Kak MCIONb30BaTh (pu3Hyeckue NpUOOPHI IS
HN3MEPEHUs] MOIIHOCTH PabOThl TOKAa B 3JIEKTPHUYCCKON
JamIe

VYMeTh: BelpaxkaTh paboty Toka B BT 4, kBT 1, uamepsath
MOIIHOCTh M paboTy TOKa B JlaMmIle, HUCIOJIb3Ys
aMIIepMeTp, BOJIBTMETP, Yachl, padoTaTh B IpyIIe
JlmanoctHbie: M3mepstor paboTy W MOIIHOCTh
ANEKTPUYECKOTO ToKa. OOBSICHAIOT YCTPOWCTBO U

MPUHIOWIN ~ JEHCTBUS  BATTMETPOB W CUYETUYHKOB
BIEKTPOIHEPTUH
ITo3HaBaTeNbHBIE: OcCymecTBISAIOT TOUCK u

BBIETIEHHE HeoOxomuMmon wH(popmanuu. Breigenstor
KOJINYECTBCHHBIE XAPAKTEPUCTUKN OOBEKTOB, 3aJaHHbIC
CJIOBaMH. AHamU3UpyOT 00OBEKT, BBIJICIISIS
CYILIECTBCHHbIE U HECYIIECTBEHHbIEC IPU3HAKU
PerynsituBubie:  CamMocTOATENbHO  (OPMYITHUPYIOT
MO3HABATENFHYI0 IIelb W CTPOAT  JICHCTBUS B
COOTBETCTBUU C HEU

KommyHukaTuBHble:  YmewT (WM pa3BHUBAIOT
CIOCOOHOCTE) C TIOMOLIBIO  BOTIPOCOB  JOOBIBATH
HEJIOCTAIONTYIO rnHGOPMAITHIO. OOMeHuBaOTCS
3HAaHMSIMA MEXIy WICHaAMH TPYMIbl JUIS TNPUHATHS
3¢ (EKTUBHBIX COBMECTHBIX PELICHUI

Ilo3nasame
JILHO —
pedghrexcus
Has
KoMnemeny
us,
3HAHUEBO —
npeomemu
blll  onvim,
ungpopmay
uoHHas U
KOMMYHUKA
mueHas
KoMnemeny
usl.

Odop
MJICHH
e
pabot
BI,
BBIBO/

3.8

2.1-26

M3y4enue npuHIUITAa paGOTHI AIEKTPHICCKON 3a)KUTAITKH
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NPOBOAHUKOB JIEKTPUYECCKUM

HarpeBanue

TOKOM. 3aKoH /:koyas - Jlenna

Jlenmna,

(O3HaKOMHUTH yJyamuxcsa ¢ 3aKOHOM Z[)KOyJ'IS{

COXpaHCHUA U

3aKOHa

YHUBCPCAIIBHOCTH

peBpaleHus SHEPTUH

MOKa3aTh

[MpobnemHOe wu3nMOXKEHUE, Jekuus, Oecema, OOBICHUTEIHLHO

MJTFOCTPATUBHBIA METO/T

®opmyna i
pacuera
KOJINYECTBA
TEIUIOTHI,
BBIJICJISAIOLIETO
cst B
MIPOBOJIHUKE
npu
IPOTEKAHUU
o HEMY
3IEKTPUIECKO
TO TOKa. 3aKOH
Jxoymns -
Jlenna.
Pemenue
3a1a4

mamemamuxa

3HaTb: popMynupoBKy 3akoHa Jlxxoyis - JleHna
YMeTh: 00BSICHATL HArPEBaHUE IPOBOAHUKOB C TOKOM C
MO3ULMH  MOJIEKYJIIDHOTO  CTPOEHHMsSI  BEILIEeCTBa,
paccuuThIBaTh KOJWYECTBO TEIUIOTHI,  BBIIEJIsIEMOE
MIPOBOJTHUKOM € TOKOM 1O 3akoHy J[>koyis — JleHna
JluunocTHble: OOBACHSIOT  SBICHWE  HAarpeBaHUS
MPOBOJHHUKOB 3JIEKTPHYECKUM TOKOM Ha OCHOBE 3HAHUHU
0 CTPOEHUH BEIECTBA

IMo3naBaTeabHble: BuiOuparor Bun rpadudecKoi
MOACIIH, a[[eKBaTHOfI BBIICJICHHBIM CMBICJIOBBIM
equHUIaM. CTPOAT JOTHYECKUE TN PaCCyKISHUN
PeryasituBupie:  CamMoCTOATENBHO  (OPMYITHUPYIOT
[O3HABATENbHYI0 Ielb U CTPOAT  JeicTBUS B
COOTBETCTBUU C HEU
KomMmyHukaTuBHBIE:  YMEIOT
crnocoObHOCTh) Opatb Ha  cels
OpTraHu3alMi COBMECTHOT'O ICHCTBHUS

(mm  pa3BHBAOT
WHHIMATHBY B

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Pemren
ne
3a7a4
Ha
HarpeB
aHue
MIPOBO
JTHUKO
B
JIEKTP
HYECK
AM
TOKOM

3.9

1.3 14

Cseua H6J’I0‘{KOB&, JlaMIla HaKaJIMBaHUS]|

A.H. Jlogeiruaa, nammna DaucoHa

MuHHA —IOKJIa[bL:
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Ulamna HakaJduBaHus. JJeKTPpUYeCKHe HATpeBaTelbHble IPUOOPHI.

KOpOTKOC 3aMbIKaHHE. NIPCAOXPAHUTECIH

BBISICHUTE TIPUYHUHBI TICPETPY3KU CETH U KOPOTKOT'O 3aMBbIKaHW, 00BICHUTH yyamumces

HA3HAYCHHC npe}loxpaHHTeneI‘?{, H3YYUTh YCTPOUCTBO JIaMITbl HAKaJIMBaHUS.

[Mpob6aeMHOe H3NMOXKEHHUE, JIEKIH, Oecena, 00BSICHUTEIBHO WILTIOCTPATHBHBIA METO]

Paznuuneie
BUIBI  JaMmIl,
HCIIOJIb3yEMBbIE
B OCBEILLIEHUM.
YcTpoicTBo
JIaMITbI
HaKaJIMBaHMUSL.
Temnnosoe
JIeCTBHE
TOKa.
DNeKTPUIECKU
e
HarpeBaTellbH
bl  TPUOOPHI.
IIpuunnsl
MEPErpy3Ku B
enu u
KOPOTKOTO
3aMBbIKaHUSL.
IIpenoxpanure
.

Mamemamuka,
MexHuKa

3HaTh: NpUMeEps! MPAKTUYECKOTO UCIOJIb30BaHMS TEIIOBOTO
JeUCTBUS 2JEKTPUUECKOTO TOKA

YMeTb: pa3nuuare 0O NPUHIUIYY JCHCTBUS — JaMIIBI,
UCTIONB3yeMbIC AT  OCBEIICHUS, IPEJOXPAHUTEIH B
COBPEMEHHBIX IPHOOpax

JInyHocTHBIe: M3MeEpSIOT U CpaBHUBAIOT CHIIy TOKa B LIEIH,
paboTy ¥ MOIDHOCTh 3JIEKTPUYECKOTO TOKa B JIAMIIC
HaKaJIWBaHUS W B DJHeprocOeperaromell amme. 3HAIOT H
BBINOJIHAIOT ~ MIpaBWiia Oe3omacHocTH 1pu  pabore ¢
HUCTOYHUKAMU 3IEKTPHUUECKOTO TOKa. YmeroT
OXapakTepu30BaTh CIOCOOBI 3HeprocoepexkeHus,
IIpUMEHSIEMEIE B OBITY

IMo3naBarensHble: Boiensior 0000IIEHHBIH CMBICHT U
(opManbHYIO CTPYKTYpY 3aJaud. BriOupaioT, comocTaBisioT
1 00OCHOBBIBAIOT CIOCOOBI PEUICHHS 337a4d. AHAIM3HPYIOT
OOBEKTHI, BBIAEISSI CYNIECTBEHHBIE W  HECYIIECTBEHHBIC
npu3Hakd. M3BiekaioT HeoOXomuMmyro HWH(OpManuio U3
TEKCTOB Pa3INYHbIX )KaHPOB

PerynsituBHble: BHOCAT KOppPEKTHBBI M JOIOJHEHHS B
CIoco0 CBOMX JICHCTBHUII B Cllydae pacXOXJEHMs JTaJIOHA U
peanbHoro neiictBus. [IpHHMMAIOT MO3HABATENbHYIO 1IEJIb,

COXpaHSIOT €€ , PEeryJupyloT TPOLECC BBIMOJIHEHUS
MMO3HABaTEeJILHOM 3a/1aun
KoMMyHUKaTUBHBIE: YUarcsi yNOpaBisITh  TMOBEJACHHEM

napTHepa - yOexaaTh ero, KOHTPOJIMPOBATh, KOPPEKTHPOBATh
W OleHHBaTh ero neictBus. [lmaHupyroT oOmue crnocoObl
paboTel. YMeroT (WM pa3BHBAIOT CIIOCOOHOCTH) OpaTh Ha
ce0st MHUIMATHBY B OPraHU3AIMU COBMECTHOI'O NCHCTBHS

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

®poHT
AJbHBI

orpoc

3.9

5.1-5.2
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ABJICHUS

«DJIeKTPUYECKHUE

TEMBbI

IMoBTOpeHUe

Pemenue 3agay.

3aerHI/ITB 3HaHUA yJaluxcs o pa60Te ¥ MOIITHOCTH 3JICKTPUYECCKOTO

(1)OpMI/IpOBaTI) HaBBIKHA pacyeTa)

IKOJIMYECTBA TCIUIOTHI BBIACIAEMOI'O B PA3JIMYHBIX YUACTKaX 3J1, HENU

[TOKa, O TCIIOBOM ,Hei/lICTBHPI TOKa H Ci

Oecena, 00BSICHUTEIBHO WILTFOCTPATHBHBIA METO

IToBTOpEHME
OCHOBHBIX
BOIIPOCOB IO
W3y4YEHHOU
TEeME,
thopmyibl,
pelieHue
3a/1a4.

mamemamuxa

3HATBH: OCHOBHBIC TIOHATHS U POPMYIIBI

YMeTb: HCHONB30BAaTh ITOJNyYCHHBIE 3HAHUS TIPH PEIICHUU
3amayq

JluunoctHble: Pabotator ¢ "kaprod 3HaHWU", HOOABIAIOT
NOSICHEHUSI M KOMMEHTapuH K  HHAUBHIYaJbHOMY
oOpazoBaTenmpHOMY MapmipyTy. PabortaioT Ha TpeHaxkepe
(MHTepaKTUBHBIC POBEPOYHBIE TECTHI). [IpOBEPSIOT ypOBEHB
YCBOGHHUS M Ka4yeCTBO 3HAHUH IO TeMe, YCTPaHAIOT "Oeibie
naTHa"

IMo3naBarensuble: CTPYKTYpHUPYIOT 3HaHMs. BriOupaioT
OCHOBaHUS M KpUTEpUHM I CpPaBHEHUsA, CEpHUALNH,
kinaccuukaun 00beKTOB. COCTaBISIOT I[€JI0C M3 YacTeid,
CaMOCTOSITENILHO ~ JIOCTpauBasi, BOCIOJHSSA HEIOCTAIOIIUE
KOMIIOHEHTBI. BBIpaXarOT CMBICI CHTYalUH pPa3IHYHBIMH
cpencTBaM

PeryastuBuble: OCO3HAIOT Ka4ECTBO U YPOBCHb YCBOCHHS
KommynukaruBuble: OOMCHUBAIOTCA 3HAHHAMH MEXIY
YIeHaMH TPYNNbl IS NPUHATHA 3(P(EKTHBHBIX COBMECTHBIX
penreHuii. Pa3BHBarOT CIIOCOOHOCTH C MOMOIIBIO BOIPOCOB
J00bIBaTh MH(OpMALUIO, JEMOHCTPUPYIOT CIOCOOHOCTh K
OMIIAaTHH, CTPEMJICHUEC YCTaHaBJIUBATH OTHOIIICHU
B3aHMMOIIOHNMAaHU

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Duzny
eCKUH
IMKTa
HT Ne
S5,
camoc
TOSITEN
BHOE
pereH
ne
3a7a4
npu
KOHCY
JTBTUD
OBaHU
H
YUHUTE
st

3.1-3.9

dusnka B muTepaType (IIPOEKT)
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Paznen 3 QJIEKTPOMAI'HUTHBIE SIBJIEHUS ( 6 yacos)

OcHoBHBIC BHABI JeATEJbHOCTH YYCHHKA. DKCIIEPUMEHTAIbHO U3y4daTh SIBICHHS MArHUTHOTO B3aWMOJEHCTBUS Tell. M3yuaTh siBJIeHHS HaMarHM4YMBaHUs BellecTBa. MccnenoBaTth
JICHCTBUE 3JEKTPUUECKOTO TOKA B MPSIMOM MPOBOJHWKE HA MarHUTHYIO cTpenky. OOHapyKHBaTh JAEHCTBHE MAarHUTHOTO TOJISI HA MPOBOJHHUK ¢ TOKOM. OOHapy>KUBaTh MarHUTHOE
B3aMMOJCHCTBHE TOKOB. 3yuaTh NpUHINI AEHCTBUS JIEKTPOJBUTATEINS
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MardauTHOe MmoJie TOKA

C(l)OpMI/IpoBaTL Yy yYaluxXcs Hay4YHbIC NPEACTABJICHAA O MarHUTHOM|

MOJIC W YCTAaHOBUT CBA3b MECXKIY OJJICKTPUYCCKUM TOKOM U

IMAarHUTHBIM I10JIEM

JIeKIus, Oecema, OOBSICHHUTEIIBHO

U3JI0KEHHE,

[IpobnemHoe

IMJJTFOCTPATUBHBIN METO/T

MarnuTHoe
moJie.
YcraHnoBieHNE
CBSI3U  MEXIY
3JEKTPUYECKHU
M TOKOM |
MarHUTHBIM
moseM. OmneIT
Opcrena.
MarsuuTtHoe
noJie
NPSAMOro
TOKA.
MarsnuTHble
JUHHUH
MArHUTHOI'0
noJjist

ucmopus

3HaTB: CMBIC] OHATHS MarHUTHOTO IOJIS U TOHUMATH ,
YTO TAKO€ MArHUTHBIE JINHUM U KAKUMHU OCOOCHHOCTSIMU
OHU 00J1a1a10T

YmeTb: BEISBIATE CBA3b MEX]Y ANIEKTPUUECKUM TOKOM
U MarHUTHBIM II0JIEM, OOBSICHATH CBSI3b HAIPABICHUS
MarHUTHBIX JIMHUH MAarHUTHOTO TIONS  TOKa C
HampaBlieHUEM TOKa B IPOBOAHMKE, TPUBOIUTH
MIPUMEPBI MATHUTHBIX SIBICHUI

JluyHocTHble: VccnenyroT neUCTBHE 3JIEKTPUYECKOTO
TOKAa Ha MarHUTHYIO CTPEJIKY

[o3naBatensnble: Brpymensior u  GopmyaupyroT
mpobieMy. CTpOSAT IIOTWYECKHE IEMU PaCCyXIACHUH.
VY cTaHaBINBaOT NPUYMHHO-CIIEICTBEHHBIE CBS3H

PeryasituBHble:  CaMOCTOSATEIBHO — (OPMYJIHPYIOT
MMO3HABaTENFHYID TII€b M CTPOST JEHCTBHS B
COOTBETCTBUH C HEH

KoMMyHunkaTHuBHBIE: Ucnons3yroT aJIeKBaTHEIE

SI3BIKOBBIC CPENICTBA JUISI OTOOPaKEHUS CBOUX YYBCTB,
MEICIIEl 1 OOy KIeHHH

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Pa6Got
a Hax
OIINOK
aMu
KOHTP
OJIBHEI
X
3a7aHu

u

3.10

1.4

Buoeo:

OIIBIT

Opcrena

1 aKTUBAIIUM HA CBOMCTBA BOJBI

IBiMsiHrEe MarHUTHO
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JICKTPOMAarHurTa

, TIOUCKOBBIN METO]T

«Coopka

9

o

IMpumeHenune 3jeKkTpoMArHuToB. JlaGopaTtopHas

(O3HaKOMHTH yyamuxcsa ¢ yCTpOﬁCTBOM 3JICKTPOMAarHuToOB M HX|

MPUMECHEHHEM.
[IpoBeneHue uccienoBaHus

26/51
paboTta

MarnuTHoe
noJjie
KATYIIKH €
TOKOM.
Cnoco0bl
H3MeHeHH s
MATrHUTHOI'O
JeHCTBUSA
KATYIIKH €
TOKOM.
DJIeKTpPOMAarH
HTBI H  HX
NMpUMeHeHHue.
HcneiTanue
e CTBHSA
AIIEKTPOMATrHH
Ta

mamemamuxa

3HaTh: YCTPONUCTBO U MPUMEHEHHUE AIEKTPOMArHUTOB
YMeTb: Ha3pIBaTh CIIOCOOBI YCHUJICHHS MAarHHUTHOTO
NEHCTBUST KaTyIIKA C TOKOM, MPHBOIAUTH MPUMEPHI
HCIIOJIb30BAHUS 3JICKTPOMArHUTOB B OBITY U TEXHUKE.
JInuHocTuble: HaOmrogaroT MarHuTHOE — JI€MCTBHE
KaTyIIKH C TOKOM. V3roTaBiIMBAarOT 3JEKTPOMArHuT,
WCTBITHIBAIOT €r0 JCHCTBUS, UCCICAYIOT 3aBUCHUMOCTH
CBOMCTB 3JICKTPOMAarHWTa OT CHJIBI TOKAa W HaJTUYHs
cepaeuHHKa

IMo3naBaTeabHble: BRIMOTHIIOT Onepalvu cO 3HaAKaMH
nu CHUMBOJIaMU. yMCIOT 3aMCHSATH TepMI/IHI)I
OTIpeIeTICHUSIMHA. BBIIENI0oT 00BEKTHI M IMPOIECCH C
TOYKH 3PEHUS [IEJIOT0 U YacTel

PeryasituBHble:  CaMOCTOSATEIBHO — (OPMYJIHPYIOT

MMO3HABaTENFHYID TII€b M CTPOST JEHCTBHS B
COOTBETCTBHH C HEH
KoMMyHunkaTHuBHBIE: VYcraHaBiauBaroT pabouue

OTHOLICHUS, y4daTca OJPQPEKTHBHO COTPYAHUYATH H
CIIoco0CTBOBATH MTPOIYKTUBHOW KOOTIEPAIIHU

Ilo3nasame
JILHO —
pedghrexcus
Has
KoMnemeny
us,
3HAHUEBO —
npeomemu
blll  onvim,
ungpopmay
uoHHas U
KOMMYHUKA
mueHas
KoMnemeny
usl.

Odop
MJICHH
e
pabot
BI,
BBIBO/

14 21-26

3.12

Buoeo:

B3aUMO/ICHC

TBHUEC

KaTyHaiexk

TOKOM

OIPEICIUTh C  TOMOIIBIO

Ha JIPYTyl0 IUIAHETY,

MPIJIETEB

[IYBCTBUTCIIBHOTO TaJIbBAHOMETpPAa U MOTKa IPOBOJIOKHU, €CTh JIM Y 3TOU

MJIIAaHEThl MAarHUTHOE

Kax,
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IMocTosiHHBIEe MArHUTHI. MAarHuTHOE MoJie 3eMJIu

yJamuxcsa co CBOMCTBAMH IIOCTOSIHHBIX MArHHTOB U

(O3HaKOMUTH

HO6I/ITLC${ IMOHUMaHuA pPCAJIbHOTO U 00BEKTUBHOI'O CYIIECTBOBAHNUA

IMAarHUTHOTO MOJIAA, MOACHUTH NPOUCXOXKACHUE Mar, I10JIA 3emin

JICKIIHS, Oecena, 0OBSICHUTEIIBHO

H3JI0KEHHE,

[Mpo6aemHoe

MJUTFOCTPATUBHBIA METO/T

ITocTosiHHBIE
MATHUTDI.
B3aumoneiicT
e MATrHHUTOB.
OOBbsIcHEHNE
TIPUYIHH
OpHEHTAIH
JKEJIE3HBIX
OITUJIOK B
MarHUTHOM
oJe.
MaraurtHoe
rnoJje 3emMin.
Pemenue 3amau

Mamemamuxa,
acmponomus,
2eonoausl,
eeozpagus

3HaTB: O POJIM MarHUTHOTO TIOJS B BO3HUKHOBCHHH U
Pa3BUTHH KU3HU Ha 3eMIie

YMeTb. OOBSICHITH BO3HUKHOBEHHE MAarHWUTHBIX OYpb,
HaMarHUYUBaHHE JKelesa, MOJTy4aTh KapTHHBI
MarHUTHOTO TIOJNS IIOJIOCOBOTO M JTyrOOOpa3HOTO
MarHUTOB, OIMCHIBATHL OIBITHI 110 HaMarHUYHUBAHUIO
BCIIECTB

JlnanocTHbIe: l3yyaroT SBJICHWS HaMarHUYUBaHUS
BemiecTBa. HaOnromaroT CTPYKTYpy MarHUTHOTO TIOJS
MOCTOSIHHBIX MarHuToB. OOHApy>KUBAIOT MarHUTHOE
mnoJjie 3emMiu

Ilo3HaBaTebHBIE: OcCy1lEeCTBISIOT TIOMCK n
BBIIETIEHHE HeoOXomuMoi nH(opManuu. BeImBUTAIOT 1
00OCHOBBIBAIOT THUIOTE3bI, MPEIaraloT CIIOCOO0BI X

MPOBEPKHU
PeryasituBHble: CocTaBisIoT IUIaH 14
MOCJIEIOBATEILHOCTE JCHCTBUN

KoMMyHukaTuBHBIE: PasBuBarot yMEHUE

HHTETPUPOBATbCS B TPYIIy CBEPCTHUKOB U CTPOUTH
MIPOIYKTUBHOE B3aMMOJEHCTBHE CO CBEPCTHUKAMH U
B3pPOCIIBIMH

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

®poHT
AJbHBI

orpoc
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5.1 5.2

HUHTCPHETA|

Vcronb3yst  AOTOMHUTENBHYIO JIMTEPaTypy H  PecypCh

MOATOTOBUTH UHTCPECHYIO 3aMETKY O ITOCTOSITHHOM MarHuTe
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/lelicTBMe MATHUTHOrO0 TMOJII HA TMPOBOJIHHUK € TOKOM.

3J'leKTp0}_IBI/ll"aTeJ'lb NMOCTOSAHHOI'0 TOKa

(O3HaKOMHTH yJamuxcs ¢ ,HeﬁCTBPIeM MarHUuTHOTO I10JIA Ha IMPOBOTHUK C TOKOM,

HCTBO H

AMHepa, 0OBICHUTH y4damumces yCTpo

MPUHIBII ACUCTBUSA DJIEKTPOABUTATEIIA ITOCTOSTHHOI'O TOKA

IC IPOSIBJICHUEM JCHUCTBUA CHJIbI

[IpobnemMHOe H3NIOKEeHUE, JEeKuus, Oecena, 0OBICHUTENBHO WITIOCTPATUBHBIA

IMETOL,

HeiicTBHe
MarHUTHOIO
noJist Ha
MPOBOTHUK C
TOKOM.
YceTpoiicTBO U
TMPUHITATT
AelicTBUA
3JIEKTPOABUT
arejst
TOCTOSTHHOT O
TOKa

ucmopus

3HaTh: Kak ONHCHIBATE U OOBACHITH JeHcTBHE
MarHuTHOTO TOJsI Ha IIPOBOJHHUK C TOKOM, 3HaTh
YCTPOMCTBO 3IIEKTPOABUTATEINS

Ymersn: OOBSICHATD NPUHLINI JeUCTBUSA
JIEKTPOABUIaTENI M O0JacTH €ro INpHMEHEHHs,
MIEPEUNCIIATE IPEUMYINECTBA INEKTPOABHTATENECH IO
CPaBHEHUIO C TETJIOBBIMU

JlnunoctHbie: OOHAPYKUBAIOT ACWCTBHE MAarHUTHOTO
[oJII HAa TIPOBOJHUK C TOKOM. M3ydaroT mnpuHIUI
neicTBus 3JIEKTPOIBUraTEIs. Cobupatot u
WCIBITBIBAIOT ~ MOJIENb  3JEKTPUYECKOro  JIBUTATEeNs
ITOCTOSTHHOT'O TOKa

Ilo3naBaTe/ibHBIE: AHATM3UPYIOT OOBEKT, BBIICISL
CYLIECTBEHHbIE M  HECYUIECTBEHHbIE  IPHU3HAKH.
BeIpakaroT CMBICT CUTyallMd pa3iINYHBIMU CPEICTBAMH
(pUCYHKY, CHMBOIIBI, CX€MBbI, 3HAKH)

PeryasituBuble:  OrmpenensioT —IOCJIEA0BATENbHOCTD
IIPOMEXKYTOUHBIX  LEINEM ¢  y4eToM  KOHEYHOIO
pe3ynbpTaTta

KommynnkaTuBHble: Paborator B rpymnme. Yuatcs
ApryMEHTUPOBATh CBOIO TOYKY 3pEHHS, CIOPUTH U
OTCTaMBaTh CBOIO TO3WIHIO HEBPAXACOHBIM IS
OIIMTOHEHTOB 00Pa30M, CIYIIaTh U CIIBIIATh

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

Pemren
ne
3a7a4
Ha
COOTBE
TCTBHE

3.12

1.4 52

TBO31s W

W3rorosesTe QJICKTPOMAarHuT U3 H30HHpOBaHHOI71 IIPOBOJIOKH,

TaJIbBAHUYCCKOI'0 3JIEMEHTA U ONIPEACIIUTE €r0 IMIOABEMHYIO CUTTY.
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Pasznen 4 CBETOBBIE SABJIEHUS ( 8 yacos)

OcHoBHbBIe BHABI JAeATEJHLHOCTH Y4YeHHKA. DKCIEPHUMEHTAIbHO H3ydYaTh SBJICHHWE OTpakeHHWs cBera. VMccnmemoBaTh cBoiicTBa M300pakeHHs B 3epkaine. M3mepsaTs (okKycHoe

paccrosHue co6npa101uen nuH3bL [lomyyaTs n300paxenne ¢ moMomIsi0 codupatromieit TuH3el. Habmonats sBneHre quciepcin cBeta
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Pacnpocrpanenue cBera. OTpa:keHHe CBeTA.

IMCTOYHHUKH CBeTa.

3aKOHBI OTPAXKCHHUSA CBETA

(O3HaKOMUTH yyamuxcd € €CTECTBCHHBIMHM MW HCKYCCTBCHHBIMHM HCTOYHHUKaMU CBETa,

[PA3bSICHUTH 3aKOH pr{MOJ’IPIHefIHOl"O pacnopoCTpaHCHHA CBETa,

H

MPUPOAY COTHEYHBIX

ITyHHBIX 3aTMEHHI, O3HAKOMHUTH YYalIUXCsl C OCOOCHHOCTSIMU PAcIpOCTPAHEHMs] CBETa Hal
rpaHUIIe pa3jenia JIByX Cpell, aTh CBEJCHUS O 3aKOHAX, KOTOPBIM MOIYUHSETCS 3TO SBICHUE

[TpobaeMHOe U3NOXKEHHUE, JIEKIH, Oecena, 00BICHUTEIBHO WILTIOCTPATUBHBIA METO.T

Hcroynuk cBera.
EcTecTBeHHBIE M
HCKYCCTBEHHBIE
HUCTOYHUKH TOKA.
Toueunnlii
HUCTOYHUK CBETa M
CBETOBOM Jy4.
[Ipsimonunelinoe
pacnpocTpaHeHHe
CBETa. 3akoH
MIPSIMOJIMHEHHOT O
pacnpocTpaHeHus
cBera. OGpa3oBaHue
TEHH ¥ TOJYTEHH.
ConHeuyHoe "
JIYyHHOe 3aTMeHHe.
SIBy1eHusI ,
Ha0JI01aeMble TIPU
MajiecHuy Jiyda Ha
IpaHUILly ABYX Cpel.
Otpaxkenue cBera.
3aKkoH oTpa:KeHHs
cBeTa.
Oo0paTumMocTh
CBETOBBIX JIy4eid.

HUcmopus
Mamemamuxa

3HATBL. CMBICT IOHATHS CBET, ONTHYCCKHE SIBICHUS,
reOMETpUYECKas OINTHKA, 3aKOHA MPSIMOIUHEHHOTO
pacIpoCcTpaHEHHUSI CBETa, CMBICH 3aKOHA OTPaKEHUS
CBeTa

YMeTh: HaOMOIATh MPSIMOJIMHEHHOE PacpOCTpaHEHUE
cBeTa OOBACHATH 0Opa3oBaHWE TEHW W TOJIYTEHH,
MPOBOANTH  WCCIIEOBATEIBCKUI  DKCIEPUMEHT  II0
MOJIyUYCHUIO TCHH W TOJYTCHH, HAOJIIOJaTh OTpPaKeHUE
cBeTa

Jlnunoctubie: HabnromaroT u 00BACHAIOT 00pa3oBaHne
TEHU U TOJyTeHH. M300pakaroT Ha pUCYHKaX OO0JIACTH
TEHU U MOJyTCHU

IMo3naBaTeqbHble: BrlpaxaloT CMBICT  CHUTYyallud
Pa3IUYHBIMH CPEJICTBAMH (PUCYHKH, CUMBOJIBI, CXEMBI,
3HAKN)

PeryasituBabie:  CaMOCTOSTENBHO
[MO3HABATENFHYKD Ielb W CTPOST
COOTBETCTBHUU C HE
KommynukaTtuBHbie: OOIIAIOTCS U B3aUMOJICHCTBYIOT
C TapTHEpaMH II0 COBMECTHOW [eSTeNbHOCTH WIIH
oOMeHy nHpopManuei

(hopMyupyIOT
IEUCTBUSA B

3uanueso —
npeomemu
blll  onvim,
npeomemna
5
KoMnemeny
us, yuebnas
u
nosunasame
AbHASA
OesimesibHO
cmo

Pabor
a Hax
OIINOK
aMu
KOHTP
OJIBHEI
X
3a7aHu
1bece
mna 1o
BOTIPO
cam

3.15 3.16

1.3 14

Buoeo:

- HICTOYHUKHU
cBeTa

- 3aKOH
OTpaKCHUS
cBeTa

- BBIACHHTBH, 4YTO 310? (,HI/IaHOSI/ITI/IB, Kamepa — 060Kypa, MOHOKYJISIp, Ayajiu3M, KBaHT,

[pepaKys, THONTPHS)
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N300pa:keHne B MJIOCKOM 3epKaJie

PaCKpBITB yJyamumces 0cobeHHOCTH 3C€PKAJIBHOTO M|

M @y3HOTO OTpaXKCHUS CBETA, HAYYHUTH HMPUMCHSTH|

BaKOHBI OTPAXKEHHsS ISl MOCTPOCHHsST H300paKCHUS B

IMIOCKOM 3€pKaJie

Oecena,

JIEKLINS,

H3JI0KEHHE,

[IpobnemHoe

0OBSICHUTEIILHO I/IJ'IJ'[IOCTpaTI/IBHHﬁ MECTO

IHocTpoenne
H300pakeHnst
npeaMera B
MJIOCKOM
3epkaJe.
MHuumoe
n3o0pakeHme.
3epkanbHOe W
paccestHHOe
oTpaxkeHue
cBeTa

Yepuenue,
mamemamura

3HaTh: KaKk MOCTPOCHUEM OIPEACIACTCSA PACIIONOKCHUE
¥ BHJ U300paKEHUS B IFIOCKOM 3epKaJie

YMeTh: TIPUMEHSATH 3aKOH OTPAKCHUS CBETa IIPH
MMOCTPOCHUYN U300PKECHUS B TUIOCKOM 3€pKaJie, CTPOUTh
M300pakeHUE TOYKH B TUIOCKOM 3epKaje

JInunocTHbIe: VccnemyroT CBOWCTBA HM300paxKeHHS B
3epkane. CrTpoAT U300paKeHUs, IMOJIydaeMbie C
MIOMOIIIBIO TUIOCKUX 3€PKaJIbHBIX TOBEPXHOCTE
IMo3naBaTeabHble: YMEIOT BBIOMpaTh 000OIICHHEIC
CTPATETUH PEIICHUS 3a]1auu

PeryasituBHbie: CIMyarT Croco0 CBOMX JCHCTBHU C
3aJlaHHBIM D3TAJOHOM, OOHAPYXHBAIOT OTKJIOHEHHS U
OTJINYHS

KommynunkaTtuBHbie: OOIIAIOTCS U B3aUMOJCHCTBYIOT
C TapTHEpaMH II0 COBMECTHOW [eSTeNFHOCTH WIIH
oOMeHy nHpopMaImen

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo

®poHT
AJbHBI

orpoc

3.16

5.2

Buoeo:
n300pakeHn
€ B INIOCKOM
3epKkae

IACTIOJIb3YA PAa3JIMYHBIC HWCTOYHUKH CACJIaTh B BUIC

[HarJIIIHBIX KaPTOYEK ONTUYCCKUE WIITTFO3UN
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IMocTpoenne n300paKeHnil, MOJYUYEHHBIX C IOMOUIbIO JINH3

C(l)OpMI/IpoBaTL TMPAKTUYCCKUEC YMCHHUA TPUMCHATH 3HAHUA O CBOICTBaX JIMH3]

JJIST HAXOXKJICHU S 1/I3o6pa>1<eHm71 l"pa(IJI/I‘{eCKI/IM MCETOAOM

[IpobnemMHOe HM3NIOXKEeHHE, JeKIus, Oecena, 0OBSICHUTEIBHO HWILTIOCTPATUBHBIMH]

IMETOL,

[Toctpoenue
N300 pasKeHHIA
npenMera.
Haxonsmerocs
Ha pasHoOM
pacCcTOSHUU  OT
(oxyca JUH3BI,
JlaBaeMbIX
cobuparomeit u
pacceuBaroniei
JTIMH3aMHU.
XapaKkTepuUCTHK
a M300paKeHws,
MOJYYEeHHOTO C
TTOMOIIIBIO
JTUH3BI.
Hcnons3oBanue
JIVH3 B
ONITUYECKHIX
npubopax

Mamemamuxa,
yepyeHue

3HaTh: mNpaBWIa IOCTPOEHUS B.
pacceuBaroniel JMH3e

YMeTb: CTpOUTh H300paKEHUS, daBaeMoOe JIMH30H
(pacceunBaromieii U coOHparoleit), pa3inyaTh MHUMOE H
JEHCTBUTEIHLHOE N300paKEeHHE.

JIlmunoctubie: HabGmiomaror xom  mydeidt  depes
BBHIMYKJIBIE M BOTHYTHIE JNHH3BL M3MepsioT ¢okycHoe
paccrosiHue cobupatomield nuH3BL M300paxkaiorT Xon
Jy4del yepe3 TUH3Y. BEUUCIIOT yBEINYCHNE JTUH3BI
[Mo3HaBaTesqbHBIE: BhIOMpaAIOT, COMOCTABJIAIOT U
00OCHOBBIBAIOT CIIOCOOBI PElICHUs 3aJau. BeipaskaroT
CTPYKTYPY 3aJa4{ Pa3HBIMHU CPEACTBAMHU
PeryasituBnblie: [IpMHMMarOT TO3HABATENBHYIO IIENb,
COXPAHSIOT €€ IPH BHIITOJTHEHUH YUeOHBIX JIeHCTBUI
KommyHnukaTuBHble: [lpuaepKuBaroTcs MOpanbHO-
TUYECKHUX U ICUXOJIOTMYECKUX HNPUHLIUIIOB OOILEHHUS U
COTPYAHUYECTBA

coOuparomeii u

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yuebnas
u
nosunasame
JbHAS
OesimesibHO
cmo

®poHT
AJbHBI

orpoc
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Buoeo:

- Xo# Jyuei
B
cobuparomie
i uH3e
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NOCTPOEeHHE,

Ha

3aga4

Perenue

H300paskeHnii, MOJYyYEHHBIX MPH TOMOIIH

31/61

DopMyJia TOHKOI JTUH3BI

Hay'II/ITB y4Jamuxcs CBA3bIBATH (bOKyCHOC pacCTosTHUE J'II/IH3LIHay‘II/ITB yyamuxcsa CTPpOUTh XOJ nyqef?l B JIMH3aX,
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JlabopaTopHast padora Ne 11 «Ilosyuenue uzodpaxenus

IPH IMIOMOLIH JIMH3bD

J1aBaCMBbIC|

9KCH€pI/IMeHTaJ'[BHO HAy4YUTBCA TI0Jy4aTh 1/1306pa>1<e1{1/15{,

J'II/IH30ﬁ, OnpeaciiATh (bOKyCHOG PpacCTOAHUE U ONITUYECCKYHO CUJTY JIMH3HI.

, IOUCKOBBIA METOT

[IpoBenenue uccaenoBaHus

JlaGopatopHnas
pabora
«lonyueHue
M300paKCHUS
Opu  TIOMOIIN
JIMH3BD»

mamemamuxa

3HaTh: KaK MOIy4YaTh U300paKCHHUE C TIOMOIIBIO JIMH3
YMeTh: m3MepsATs (OKYCHOE PACCTOSHUE W OITHYECKYIO

CHIIy IIMH3BI, AHAM3UPOBATH IMOJIYYCHHBIC IPUD
MOMOIIY  JUH3BI W300paKEHUs, JeJaTh  BBIBOJPI,
MIPEICTaBIATh pe3ynbTaT B BHAE TaOmWI, paboTaTh B
rpyrre

JlmanoctHbie: PabGorator ¢ "kaprodi  3HaHMA":
JIOTIOJTHSIOT, KOPPEKTUPYIOT, CTPYKTYPHUPYIOT.

JeMOHCTpUPYIOT pe3yNbTaThl HCCICAOBATEIBCKOU U
MPOEKTHOU IESITENbHOCTH

ITo3naBaTeJIbHBIC: CTpyKTypUpyIOT 3HAHMSL.
Br16upatoT, comocTaBisSioT ¥ 0OOCHOBBIBAIOT CITOCOOBI
pemieHus 3agadd. BeIOMparoT OCHOBaHMS M KPUTEPUU
JUTSL CPABHEHHUS U, KJIACCU(UKAIIUH 00BEKTOB
PeryasituBHble: BHOCAT KOPPEKTUBBI U JONOJIHEHUS B
croco0 CBOMX JeHCTBUIl

KomMmyHukaTuBHbIe: Ymeror NPEACTaBIATh
KOHKpPETHOE COAepkaHHe U coolmars ero B
MMMCbMEHHOW W YCTHOH (opme, ydarcs 3(h(HEeKTHBHO
COTpPYIHWYaTh H  CIOCOOCTBOBaTh  MPOAYKTHBHOM
KOOTIepaIuu

Ilo3nasame
JILHO —
pedghrexcus
Has
KoMnemeny
us,
3HAHUEBO —
npeomemu
blll  onvim,
ungpopmay
uoHHas U
KOMMYHUKA
mueHas
KoMnemeny
usl.

Odop
MJICHH
e
pabot
BI,
BBIBO/

3.19

2.1-2.6

MCCJICIOBAHUE: B3ATh MCTPOBYIO NAJIKY U Ha YJIHIEC U3MCPUTH pasMEp €¢

TEHH, 3aTE€M OIPEIEINTh PEabHYIO BHICOTY JEPEBHEB, JOMOB, CTOJOOB,
m3Mepsisi ux TeHu. [lonydyeHHble nanHble 0)OPMUTH B BUIE TaONHUIIbI
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[IpobneMHBIe 3aJaHKs, TOUCKOBBII METO, pedIieKCHs

KonTpoabnas
pabora
«CBeToBbBIE
SIBJICHUSD

mamemamuxa

3HaTh: OCHOBHBIE BOIIPOCHI IO U3YYEHHOU TeMe

YMeTh: NPUMEHATH NOTY4YEHHbBIC 3HAHUSA [IPU PELICHUU
3ajga4

JInuHocTHBIE: J[eMOHCTPHPYIOT yMEHHE OOBSICHSITH
ONTHUYECKUE  SIBJICHUS, CTPOUTH n300paxeHns
[IPEIMETOB, MOJydyaeMble NMPH IOMOLIM JUH3 U 3€pKall,
BBIYUCIISITH ONTHYECKYIO CHIIY, (POKYCHOE pacCTOSHHUE
JIUH3BL

IMo3naBaTeabHbIE: Bri6uparot HanOoIee
a¢dekTUBHBIC CIOCOOBI penieHus 3aaad. OCo3HAHHO U
IIPOU3BOJILHO CTpOAT pcUcCBbIC BbICKAa3bIBaHUS B
MMCEMEHHOHN opme

PeryasituBable: (OCO3HAIOT KayecTBO U YPOBEHb
ycBoeHus. OLIeHUBAIOT JOCTUTHYTHIM pe3ysbTar
KoMmyHHnKkaTHBHBIE: OnuceIBarOT COZIEp>KAHHE
COBEpIIAEMbIX JICUCTBUMA, HCIIOJb3YIOT aJCKBAaTHBIC
SI3BIKOBBIC CPEJICTBA JIJIsi OTOOPaKEHUSI CBOUX MBICIICH

3Hanueso —
npeomemmu
blll  onvim,
npeomemna
5
KoMnemeny
us,
nosnasame
JIbHASL u
pedhaexcus
Has
OesimenbHO
cmo

KM

KonTtp
OJIbHA

pabora
Ne 6

3.15-3.20

II3roTOBICHNE MHUKPOCKOIIa HeBeHryKa

[oBTopenue. ( S yacos)

OcHOBHbBIE BHBI 1€ATE€JIbHOCTH YYCHHKA: IICPCUNCICHBI B IIPCABIAYIIMX Paszenax.
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i oore.

i KOHTPOJBHOW pa

[y

IMoaroroBKa K HTOroBO

IMoBTOpEHUE

TelioBbIe siBJIeHMsl. Pemenne 3agag

BOIIPOCHI TCIIJIOBBIX SIBJICHHU,

OCHOBHBIC

[ToBTOPUTH

ICOBEPIICHCTBOBATh YMCHHEC PEIIATh 3a1a4U 110 U3YYCHHOU TEME

[IpobneMHBIe 3aJaHKs, TOUCKOBBII METO, pedIieKCHs

IToBTOpEHME
OCHOBHBIX
BOIIPOCOB  H
dbopmyn  mo
TeMe:
«Temnnosele
SIBIICHUS.
Pemenne
3a1a4y

mamemamuxa

3HATh: OCHOBHbIC MOHATHA U (HOPMYJIBI JUISl PEIICHHs 3a7ad
1o TeMe: «TerIoBbIe SIBICHUS.

YMeThb: IPUMEHSATD MOTyYCHHBIC 3HAHNUS TP PELICHUH 3a/1a9
JInyHocTHBIE:  J[EMOHCTPUPYIOT  yMEHHME  INPUMEHSATh
TEOpPETHYECKHE 3HAHMS Ha MPAKTHKE, pPEIIaTh 3aJadyd Ha
NIPUMEHEHNE 3HAaHUH, IOMYYEHHBIX IPH H3YyYCHHH Kypca
¢u3ukn 8 kimacc. PaboratoT ¢ "kapToi 3HaHMIA", HeTANMN3APYS
W YTOYHAA OOIyr0 KapTuHy. J{00aBIAIOT CBSI3M MEXIY
paszenamu, M3y4eHHBIMH B 7-8 Kiaccax

IMo3naBarensuble: BriOupator Haunbonee 3(p¢deKTHBHBIC
croco0bl pemenus 3aga4. OCO3HAHHO ¥ IPOU3BOJIBHO CTPOST
peueBbie BBICKa3bIBaHUS B MACbMEHHOM dopme.
CTpyKTYypUpYIOT 3HaHHUSA. Y CTaHABIMBAIOT  MPUYUHHO-
CJIC/ICTBEHHBIE CBSI3U

PerynsituBHble: OCO3HAIOT KayecTBO M YPOBEHb YCBOCHHSI.
OueHNBaIOT TOCTUTHYTHIA pe3ynbTaT. BEIIEIsIoT 1 0cO3HAIOT
TO, YTO YK€ YCBOGHO M YTO €IIE IOJUIC)KUT YCBOCHHIO,
OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCH

KoMMyHHKaTHBHBIE: OmnuceIBaroT coJepkaHne
COBEpIIACMBIX AeUCTBUM. IIpOSABISIOT TOTOBHOCTh aJ€KBaTHO
pearupoBatb Ha HYXAbl JAPYTHUX, OKa3bIBaThb IIOMOIINbL H
SMOLIMOHAIBHYIO MOJIEPKKY HapTHEpam

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo
pegrexcus
Has
oesimesibHO
cmo

Pa6Got
a Hax
OIINOK
aMu
KOHTP
OJIBHEI
X
3a7aHu

u
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oore.
Pemienne

vy

i KOHTPOJBHOW pa

[y

IMoaroroBKa K HTOroBO

IMoBTOpEHUE

SJCKTPUYCCKHUEC SABJICHUSA.

DJICKTPUYCCKUX SIBJICHUH,)

BOIIPOCHI

OCHOBHBIC

[ToBTOPUTH

ICOBEPIICHCTBOBATh YMCHHEC PEIIATh 3a1a4U 110 U3YYCHHOU TEME

[IpobneMHBIe 3aJaHKs, TOUCKOBBII METO, pedIieKCHs

IToBTOpEHME
OCHOBHBIX
BOIIPOCOB  H
dbopmyn  mo
TeMe:
«QIEKTPHYECK
ue SIBICHHA.».
Pemenne
3a1a4y

mamemamuxa

3HaTh: OCHOBHBIC MOHATHA U (HOPMYJIBI Ul PElICHUs 3a1ay
TI0 TEME: «IJIEKTPUUECKHUE SBICHHSL. .

YMeThb: IPUMEHSATD MOTyYCHHBIC 3HAHNUS TP PELICHUH 3a/1a9
JInyHocTHBIE:  J[EMOHCTPUPYIOT  yMEHHME  INPUMEHSATh
TEOpPETHYECKHE 3HAHMS Ha MPAKTHKE, pPEIIaTh 3aJadyd Ha
NIPUMEHEHNE 3HAaHUH, IOMYYCHHBIX IPH H3YyYCHHUH Kypca
¢u3ukn 8 kmacc. Paboraror ¢ "kapToi 3HaHMIA", AeTAMN3APYS
W YTOYHAA OOIyr0 KapTuHy. J{00aBIAIOT CBSI3M MEXIY
paszenamu, M3y4eHHBIMH B 7-8 Kiaccax

IMo3naBarensuble: BriOupator Haunbonee 3(p¢deKTHBHBIC
croco0bl pemenus 3aga4. OCO3HAHHO M IPOM3BOIBHO CTPOAT
peueBbie BBICKa3bIBaHUS B MMUCbMEHHOM tdhopme.
CTpyKTYypUpYIOT 3HaHHUSA. Y CTaHABIMBAIOT  MPUYUHHO-
CJIC/ICTBEHHBIE CBSI3U

PerynsituBHble: OCO3HAIOT KayecTBO M YPOBEHb YCBOCHHSI.
OueHNBaIOT TOCTUTHYTHIA pe3ynbTaT. BEIIEIsIoT 1 0cO3HAIOT
TO, YTO YK€ YCBOGHO M HUYTO €I IOUICKHT YCBOCHHIO,
OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCH

KoMMyHHKaTHBHBIE: OmnuceIBaroT coJepkaHne
COBEpIIACMBIX AeUCTBUM. IIpOSABISIOT TOTOBHOCTh aJ€KBaTHO
pearupoBatb Ha HYXAbl JAPYTHUX, OKa3bIBaThb IIOMOIINbL H
SMOLIMOHAIBHYIO MOJIEPKKY HapTHEpam

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo
pegrexcus
Has
oesimesibHO
cmo

Pemren
ne
3a7a4
Ha
COOTBE
TCTBHE
)
perieH
ne
3a7a4
Ha
npuMe
HEHUE
dopmy
b
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oore.
CBETOBbIE

vy

i KOHTPOJBHOW pa

[y

IMoaroroBKa K HTOroBO

IMoBTOpEHUE

71

JIEKTPOMArHUTHBIC

HOBTOpI/ITB OCHOBHBIC BOIIPOCHI J3JICKTPOMAarHUTHBIX U CBETOBBIX|

IS{BJ'[QHI/Iﬁ, COBECPIICHCTBOBATh YMCHUEC PCIIATh 3aJla4d IO U3Yy4YCHHOU]

TEMEC

[IpobneMHBIe 3aJaHKs, TOUCKOBBII METO, pedIieKCHs

IToBTOpEHME
OCHOBHBIX
BOIIPOCOB  H
dbopmyn  mo
TeMe:
«QIEKTPOMArH
UTHBIE u
CBETOBBIE
SBIICHUSL.».
Pemenune
3a1a4

mamemamuxka

3HATh: OCHOBHbIC MOHATHA U (HOPMYJIBI JUISl PEIICHHs 3a7ad
TI0 TEME: «3JIEKTPOMArHUTHBIC M CBETOBBIC SIBIICHHSL.)

YMeThb: IPUMEHSATD MOTyYCHHBIC 3HAHNUS TP PELICHUH 3a/1a9
JInyHocTHBIE:  J[EMOHCTPUPYIOT  yMEHHME  INPUMEHSATh
TEOpPETHYECKHE 3HAHMS Ha MPAKTHKE, pPEIIaTh 3aJadyd Ha
NIPUMEHEHNE 3HAaHUH, IOMYYCHHBIX IIPH H3YyYEHHUH Kypca
¢u3ukn 8 kimacc. PaboratoT ¢ "kapToi 3HaHMIA", HeTANMN3APYS
W YTOYHAA OOIyr0 KapTuHy. J{00aBIAIOT CBSI3M MEXIY
paszenamu, M3y4eHHBIMH B 7-8 Kiaccax

IMo3naBarensuble: BriOupator Haunbonee 3(p¢deKTHBHBIC
croco0bl pemenus 3aga4. OCO3HAHHO U IPOU3BOJIBHO CTPOSAT
peueBbie BBICKa3bIBaHUS B MACbMEHHOM dopme.
CTpyKTYypUpYIOT 3HaHHUSA. Y CTaHABIMBAIOT  MPUYUHHO-
CJIC/ICTBEHHBIE CBSI3U

PerynsituBHble: OCO3HAIOT KayecTBO M YPOBEHb YCBOCHHSI.
OueHNBaIOT TOCTUTHYTHIA pe3ynbTaT. BEIIEIsIoT 1 0cO3HAIOT
TO, YTO YK€ YCBOGHO M HUTO €IIe IOMJIEKHUT YCBOCHHIO,
OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCH

KoMMyHHKaTHBHBIE: OmnuceIBaroT coJepkaHne
COBEpIIACMBIX AeUCTBUM. IIpOSABISIOT TOTOBHOCTh aJ€KBaTHO
pearupoBatb Ha HYXAbl JAPYTHUX, OKa3bIBaThb IIOMOIINbL H
SMOLIMOHAIBHYIO MOJIEPKKY HapTHEpam

3uanueso —
npeomemn
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo
pegrexcus
Has
oesimesibHO
cmo

Pemren
ne
3a7a4
Ha
COOTBE
TCTBHE
)
perieH
ne
3a7a4
Ha
npuMe
HEHUE
dopmy
b




34/67

NToroBasi KOHTPOJIbHAsA padoTa 3a Kypc pus3nku 8 kiaacca.

IKontpous u onienuanue 3YH 3a kypc ¢usuku 8 kiacca

[IpobneMHBIe 3aJaHNs, TOUCKOBBII METO, pedIieKCHs

Urorosas
KOHTPOJIbHAS
pabota 3a Kyp
¢buznkn
KJacca.

mamemamuxa

c
8

3HaTh: MOHATHS, 3aKOHBI U (OPMYJBI NS PEIICHUS
3a/ad 3a Kypc (pms3uku 8 ximacca

YMeTb: IPUMEHSTH MOTyYSHHBIE 3HAHUS MIPH PEIICHUN
3a1a4

JluyHocTHBIE: JIEMOHCTPUPYIOT YMEHHE MPUMEHSThH
TEOpeTHYECKrEe 3HAHUA Ha MPaKTHKE, pelIaTh 3a/1a4i Ha
MPUMEHCHUE 3HAHUMH, MMOJIyYCHHBIX TIPU U3YYECHUH Kypca
¢m3ukn 8 xkiacc. Paborator ¢ "kapTod 3HaHWiA",
JIETAM3UPys M YTOUHSS OOIIylo KapTuHy. /[00aBisroT
CBSI3U MEXK]y pa3/iellaMy, U3yYeHHBIMHU B 7-8 Kllaccax
[Mo3HaBaTe/ILHBIE: Briouparor HauboJee
a¢dekTrBHBIE CIOCOOBI pemreHus 3amxad. OCO3HAHHO |
MPOM3BOJIIBHO  CTPOSIT  pEUeBble  BBICKA3HIBAHUS B
nucbMeHHOH  ¢opme.  CTPYKTYpUpPYIOT  3HAHHSL.
YcTaHaBIMBalOT MPUYNHHO-CIIEICTBEHHBIC CBS3H
PeryasituBabie: (OCO3HAlOT KayecTBO U YPOBEHb
ycBoeHus.  OICHMBAIOT  JOCTUTHYTBIH  pe3yJbTar.
Br1enstor 1 0CO3HAIOT TO, YTO YK€ YCBOEHO U UTO €IIe
MTOJITIEKUT YCBOCHHIO, OCO3HAIOT Ka4eCTBO M YPOBEHb
YCBOEH

KoMMyHHKaTHBHBIE: OnuckIBaIOT CoZIep)KaHKe
coBeplIaeMbIX JeHCTBUU. [IposIBISIOT TOTOBHOCTH
aJIeKBaTHO pearupoBaTh HA HYXIBI JPYTHUX, OKa3bIBAaTh
MTOMOIIb ¥ SMOIIMOHATILHYIO MOJICPIKKY IMapTHEPaM

3Hanueso —
npeomemmu
blll  onvim,
npeomemna
5
KoMnemeny
us,
nosnasame
JIbHASL u
pedhaexcus
Has
OesimenbHO
cmb

Hroro
Bas

KOHTP
OJIbHA

pabora

dopme
I'MA
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PaGdora wHax

00THBI.

[y

i KOHTPOJILHOIT pa

vy

IAHAJIN3 UMTOrOBO
OLIUOKAMM.

B 3yH 3a Kypc 8

CI/ICTeMaTI/I?)I/IpOBaTB 3HAaHUA U YCTPAHCHHUC «r[po6en013»

knacca. Crnenath paboTy Haj OIIHOKAMH.

[IpobneMHBIe 3aJaHKs, TOUCKOBBII METOJ, pedIieKCHs

Pa6Gota
OIINOKaMH.
3ammuTa
MPOEKTOB

Hamg

mamemamuxa

3HaTh: MOHATHUS, 3aKOHBI M (OPMYNBI AN PELICHUS
3a/ad 3a Kypc (pms3uku 8 ximacca

YMeTn: 3auIaTh CBOM MPOEKT

JlnuHocTHbIe: J[eMOHCTPHUPYIOT YMEHHE MPUMEHSThH
TEOPETUUECKUE 3HAHWS Ha MPAKTHKE, PelaTh 3a/1a4d Ha
IIPUMEHEHUE 3HaHUH, TOJyYeHHBIX IPH U3YUYEHHH Kypca
¢usukun 8 kiacc. Paborator ¢ "kaproil 3HaHHWI",
JeTalu3upysl ¥ yTOuHss oOuryto kapTuHy. [loGaBisioT
CBSI3U MEXIy pa3/ienaMy, N3y4eHHbIMHU B 7-8 Kilaccax
[Mo3HaBaTe/ILHBIE: Briouparor HauboJee
a¢dekTUBHBIC CIOCOOBI penieHus 3aaad. OCo3HAHHO U
MPOM3BOJBHO  CTPOSIT PEYEBbIC BBICKA3bIBAHUS B
muckMeHHOH — opme.  CTpYKTypuUpYIOT  3HaHUS.
YcTraHaBauBaIoT IMPUYIHNHHO-CIICACTBCHHBIC CBA3U
PeryasituBabie: (OCO3HAIlOT KayecTBO U YPOBEHb
ycBoeHusi.  OLEHUBAIOT  JOCTUTHYTBIA  Pe3yJbTar.
Br1aensioT U 0CO3HAIOT TO, UTO YKe YCBOEHO U YTO elle
MO/IJIEKUT YCBOEHMIO, OCO3HAIOT KAayeCTBO M YpPOBEHb

YCBOEH
KoMMyHHKAaTHBHBIE: OnuceIBarOT CoZIep)KaHKe
coBepuiaeMblx  AedcTBuil. [IposABISIIOT TOTOBHOCTH

AICKBATHO pC€arupoBaTb HA HYKAbI JPYIUX, OKA3bIBATH
IIoOMOIIb ¥ SMOIMOHAJIBHYIO IMOAACPIKKY IMapTHECpaAM

3uanueso —
npeomemmu
blll  onvim,
npeomemna
A
KoMnemeny
ust, yueonas
u
nosunasame
JbHAS
OesimesibHO
cmo
pegrexcus
Has
oesimesibHO
cmo

Pa6Got
a Hax
OIINOK
aMu
KOHTP
OJIBHEI
X
3a7aHu

u




OBOPYAOBAHME, UCITIOJIB3YEMOE IIPU BBIINIOJTHEHUAUN JIABOPATOPHBIX

PABOT 11O ®U3UKE

(COTJIACHO UHCTPYKTUBHO-METOJUYECKOMY ITNCBEMY)

TeMbl 1a00paTOPHBIX padoT

Heo0xoquMblii MUHUMYM
(B pacuere 1 KOMILIEKT Ha 2 Yel.)

CpaBHeHue KOJIMYECTBA
TEIUIOTBI TPH CMEUIMBAHUU
BO/JIBI PA3HOM TEMIIEPATYPHI.

- Kanopumetp —1 - Mensypka —1
Tepmometp —1

- Crakan c ropsueit Bogoi —1 - CrakaH c
X0JIOTHOM Boaon —1

N3mepenue yAenbHOU | - MeTammyeckoe Teno Ha HUTH -1
TEIIOEMKOCTH TBepaoro | Kanopumerp -1
Tena. - CrakaH ¢ XOJOAHOW BomOH -1
Becsl, pasnosec -1
- Cocyn ¢ ropsiueit Bojoit -1
Tepmomerp -1
N3mepenne oTHOCHUTENBHOM | - Tepmomerp -1 - Kycouek Bathl -1

BJIA’JKHOCTH BO3ayXaA.

Crakan ¢ Bomou -1
ITcuxpomerpuueckas Tabnmia -1

COopka PIEKTPUUYECKON 1eTH
U U3MEPEHHE CHIIBI TOKAa B €€
pPa3TUYHBIX YJaCTKaX.

Uctounuk nwutanus (4,5 B) -1
Awmnepmetp -1 - Kirou -1

DJIeKTpUYecKasl JaMmmouka -1
CoenuHuTeNbHBIC TPOBOJA -1

W3mepeHne HanpspKeHUs Ha
pa3JIMYHbIX y4acTKax
AJIEKTPUYECKOM LIETIH.

‘Uctounuk nuranus (4,5 B) -1 - Koy -1-
Awmnepmetp -1+ BonbrmeTp -1

JlBe naMmoukd Ha IOACTaBkKe -1
CoenuHHTENBHBIC MPOBOJA -1

PerynupoBanue cunbl Toka | - Ucrounuk nutanus (4,5 B) -1 - Peocrar -
pEoCTaToOM. 1
Ammnepmerp -1 Kirou -1
CoenuHuTeNIbHBIC TPOBOJA -1
N3mepenue conpotusnenus | Mictounuk nutanus (4,5 B) -1 - Peocrar -1-

MPOBOJAHUKA TIPU  TMTOMOIIA
aMIiepMeTpa U BOJLTMETPA.

BoasT™metp -1 Pesucrop -1
Kmou -1 Amnepmerp -1
CoenuHHTENIBHBIC MPOBOJA -1

N3mepenne  MOIIHOCTH U
paboTHI TOKa B
AJIEKTPUYECKOM JIaMIIe.

- Ucrounuk nutanus (4,5 B) -1 - Peocrar -1
- Kirou -1

Amnepmerp — 1 Boaetmerp -1-
CoenunuTenbHbie MpoBoja -1

- DIIeKTpUYeCKas JlamIla Ha TOJICTaBKe -1

COopka »dJeKTpOMarHura u
UCTIBITAHUE €TO JICHCTBUSI.

- Ucrounuk nuranus (4,5 B) -1+ Peocrar -1-
Kitrou -1

- CoenuHMTENBbHBIE TTPOBOJA -1 MaruuTtHas
cTpenka -1

- Jleranu niis cO0pKM 3neKTpomMaraura -1




N3yuenue paboThI
DIIEKTPUYECKOTO  JIBUTATEIIS
MIOCTOSTHHOTO TOKa.

- Mognens anekrpoasurarens -1+ Peocrar -1+
Kirou -1

WUctounuk nmrtanus (4,5 B) -I-
CoenuHHUTENIBbHBIC MPOBOJA -1

N3yuenue HU300pakeHus,
JIaBaE€MOTO JIMH30MU.

- CoOuparomas mH3a -1+ Dxpan -1- Kirou -
1

- Jlamnouka Ha noactaBke -1 Jluneiika -1
‘Uctounuk  nwuranus (4,5 B) -1:
CoenunuTenbHble poBoa -1




