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1.JlosicHuTENLHAS 3aNTUCKA

Cmamyc 0oKkymenma

PaGouasi mporpamMmma no ¢usuke 8 K. cOCTaBjeHa B COOTBeTCTBUM ¢ PeiepaibHbIM
rocy1apCcTBEHHbIM 00pa30BaTeJbHbIM CTAHAAPTOM: «Pu3uKa» 7-9 Kiaccol (0a30Bblii YpOBEHb)
U TPHMEPHBIX NPOrpaMM IO y4eOHbIM mpeameraM. @Pusuka. 7 — 9 kiaaccol: npoekr. — M. :
IpocBemenne, 2011. — 48 ¢. — (CrangapTbl BTOPOr0 NOKOJIEHHS). , HA OCHOBe PadOYUX
nporpamm no ¢pusuxe. 7 — 11 kaaccel / llox pen. M.JI. KopueBuu. — M. : WJIEKCA, 2012. , na
ocHoBe aBTOpckux nmporpamm ( aBTopoB A.B.Ileppimkuna, E.M. I'ytauk, I'.5l. Msakumesa,
b.b. Byxosuesa, H.H. Corckoro) ¢ yuerom TpedoBanmnii I'ocyrapcTBeHHOro 06pa3oBaTejibHOTO
CTAHJAPTA BTOPOI0 MOKOJICHHS.

[IporpaMMa  coOTBETCTBYeT 00pa30oBaTEJIbHOMY MHHHUMYMY  COJIEp)KaHHS  OCHOBHBIX
00pa3oBaTeNbHBIX MPOrPAaMM U TPEOOBAHUAM K YPOBHIO MOATOTOBKU yUaIIUXCsl, IIO3BOJIET paboTaTh
0e3 rmeperpy3ok B Kjiacce C JETbMU Pa3HOro YpoBHsA oOy4yeHMs W uHTepeca K ¢Qusuke. OnHa
MO3BOJISIET CPOPMHUPOBATH Y yUAIIUXCS OCHOBHOM IIKOJIBI JOCTATOYHO IIUPOKOE MPEACTABICHUE O
¢bu3nueckoil kKapTuHe MUpA.

Pabouass mporpamMMa KOHKPETH3UPYET COACp)KaHUE IMPEIMETHBIX TeM O00pa30BaTeLHOTO
CTaH/JapTa W JaeT pachpejeieHue y4eOHBIX YacoB IO pas3jenaM Kypca 8 kiacca ¢ y4eToM Mex
MPEIMETHBIX CBSI3¢H, BO3PACTHBIX OCOOCHHOCTEH YydalMXCs, ONpEAesieT MHHUMAIbHBIA HaOOp
OIIBITOB, JCMOHCTPUPYCMBIX YUHUTCIIEM B KJIIACCC U JIa60paTOpHBIX, BBITIOJIHACMBIX YHallIUMHCA.

Pabouas npozpamma 6blnoJiHAen 06¢e OCHOBHbLE d)VHKL{uu.'

o HNudopmanuonHo-MeToanyeckast (PyHKIUsI TO3BOJISIET MTOJIYIUTh IPEICTABICHUE O
LEJSIX, COJIEPIKaHUM, OOIIEH cTpaTeruu 00ydeHus, BOCIIUTAHUS U PA3BUTHSI YIAIUXCSI CPEICTBAMU
yueOHoro npeaMera Gpuznka.

o Oprasan3annoHHO-IJIAHUPYIOIIAS (PYHKIUS [IPENYCMATPUBAET BbIIECICHUE ITAIIOB
00y4eHHUs, CTPYKTypUpOBaHUE yUeOHOT0 MaTepuaa, OIpe/eseHHe ero KOJUYeCTBeHHbIX U
KAueCTBEHHBIX XapaKTEPUCTUK Ha KaXJJI0M U3 ITANOB, B TOM YHCJIE JIJISl COAEPKATEILHOTO
HAIOJIHEHUS IPOMEKYTOYHON aTTECTALIUN yJaIIUXCS.

B ocrose nocmpoerus npoepammul_nedxicam NPUHIOUNBbI: ¢IUMHCTBA, MIPECMCTBEHHOCTH,
BapUaTUBHOCTHU, BBIACJICHUSA NMOHSTHITHOTO siApa, ACATECJIbHOIr0 Mmoaxoaa, MmMpoOCeKTUpPOBaHUA H
CHCTEMHOCTH.

Cmpykmypa 0oKymenma

PaGouas nmporpaMma BKJIOYACT ACCATh pa3JciIoB.

[TosicHUTENBHYIO 3aNMCKY

OO61mas xapakTepucThKa y4eOHOTO TpeMeTa

I'padux peanmzanuu padbodeit mporpaMmsbl 1o (pu3nke 8 Kiacce

OcHOBHOE coJiep>KaHUE MPOrPAMMBbI

Y4eOHble KOMIETEHIINN U CIIOCOOBI eI TEILHOCTH

TpeboBanus Kk ypOBHIO MOATOTOBKH BBITYCKHUKA 8 Ki1acca

Pe3ynbrarhl ocBOeHMS Kypca (JTMYHOCTHBIE, METONIPEMETHBIC, TPEAMETHBIC)
Cucrema OLICHKH

Y4eOHO — METOAUUECKHUH KOMILIEKT

CoNoOR~ LN E



10. KanengapHo — TemMaTuyecKoe MmiIaHUpOBaHUE B KOTOPOE BKIFOUEHBI: KOJbI JIEMEHTOB
coJiepKaHusl KOHTPOJIbHO — U3MEPUTENbHBIX MAaTEPUATIOB U ITPOBEPSIEMBIX YMEHUI
KOHTPOJILHO — U3MEPUTENbHBIX MaTepuanoB [ MA s 7-9 kinaccoB Ha KaxJ0M ypOKe,
OCHOBHBIE BHJIBI ICSITEIIBHOCTU YU€HHKA ( HA YPOBHE YUEOHBIX ACHCTBUI) IO BCEM TeMaM
Kypca Gu3uKu, TpeOOBaHUS K YPOBHIO MOJATOTOBKH 00YYAIOIIMXCS Ha KaKIOM YpPOKE,
dbopmupoBanue YV /I, BUI KOHTPOJS M U3MEPUTENH, JOMAIITHEE 3a/IaHNe Ha KaXK/IbI YPOK;
MeJarornyeckue CpeacTBa U eI Ha KKl ypOK, MPUOOPETEHHbIE KOMITETEHITUN
ydanmxcs, 000pyI0BaHUE U TUIAKTHICCKHE MAaTEPHAIbI HA KaXIbIH YPOK, BHEYPOUHAS
NEeSATEIbHOCTD.

2.00wmasn xapakmepucmuxka y4eono20 npeomema

dusnka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYIAass B KayecTBe y4eOHOIro
IIpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIN BKJIaJ B CUCTEMY 3HaHMM 00 okpyxatouiem mupe. OHa
pacKpbIBaeT posib HayKd B 3KOHOMMYECKOM M KYJIbTYpHOM pa3BUTHU OOIIECTBAa, CIIOCOOCTBYET
(OopMHPOBAHNIO COBPEMEHHOTO HAYYHOT'O MHUPOBO33PEHHS.

['ymanuTapHoe 3HaYeHHE (PU3UKU KaK COCTaBHOM 4acTH 00ILero oopa3oBaHus COCTOUT B TOM, 4TO
OHa BOOPY’KAET LIKOJIbHUKA HAYYHBIM METOJIOM IO3HAHMs, MO3BOJSIOUIMM MOJIy4aTb OOBEKTUBHBIC
3HaHUs 00 OKPYXKaIOLIEM MUDE.

3Hanue (U3NYECKUX 3aKOHOB HEOOXOOUMO U M3YYEHUS XUMHH, OHONOTUH, (U3HUECKOU
reorpaduu, Texnonoruu, ObX.

[lpu cocraBneHuu naHHOW paboyeil MporpaMMbl  YYTEHBI pEKOMEHIanuu MUHHCTEpCTBa
o0pa3oBaHs 00 YCWJIEHHU NPaKTHUECKUI, SKCHEPUMEHTAIbHOM HANpaBICHHOCTU MpenojaBaHus
(U3MKK ¥ BKIIIOYCHA BHEYPOUHAsS AEATEIBHOCTb.

®u3rka B OCHOBHOH IIIKOJIE U3Y4aeTCsl Ha YPOBHE PACCMOTPEHMS SIBICHUI IIPUPOJIbl, 3HAKOMCTBA
C OCHOBHBIMH 3aKOHaMHU (PU3UKHU ¥ IPUMEHEHHEM ITHX 3aKOHOB B TEXHUKE U IMIOBCETHEBHOW YKHU3HH.
H3yuenue dpusuku 6 0CHOGHOU WIKO1e HANPABICHO HA 0OCHUNCEHUE C/1eOVIOULUX TIeJICH

- pa3BUTUE MHTEPECOB M CIIOCOOHOCTEN Y4YalllUXCSl Ha OCHOBE IE€pelayd UM 3HAHUU M ONbITa
II03HABATEJILHON Y TBOPUYECKOM 1EATENbHOCTH;

- TOHHMMAaHUE yYallMMKCS CMbICIIAa OCHOBHBIX HAyYHBIX MOHSITHN U 3aKOHOB (PM3UKH, B3aUMOCBSI3U
MEXy HUMY;

- (hopmupoBaHMe y ydaluxcs NpeAcTaBlIeHui o GU3NUecKol KapTUHE MUpa.

Hdocmuoicenue smux yeneil obecnevusaemca peuieHuem cedyiouiux 3a1a4:

- 3HAKOMCTBO YYalllUXCs C MemooOM HAYYHO20 NOZHAHUS N MeMOOaMu UCCIed08anusi OOBEKTOB U
SIBJICHUH TIPUPOJIBL;

- npuoOpeTeHHe yyallMMUCS 3HAaHUH O MEXaHMUYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUH, (PH3MUECKUX BEITMUMHAX, XapaKTEPU3YIOIIUX STH SBICHHS,

- (OpMHUpOBaHUE Yy YYaLUXCS yMeHuti Habaiooams TPUPOIHBIE SBICHUS U 6bINOIHAMb ONbIMbI,
nabopaTopHble pabOThl U IKCHEPUMEHMATbHbIE UCCIe0068aHUsl C UCIIOIb30BAHUEM H3MEPHUTENbHBIX
pUOOPOB, UUUPOKO NPUMEHAEMBIX 8 NPAKMUUECKOU HCUSHU,

- OBJIQJICHUE YYAIIUMHUCS TAKUMU OOWEHAYYHbIMU NOHAMUAMY, KaK TPHPOTHOE SIBICHHE,
OMAUPUYECKU — YCMAHOGIEHHbIU  hakm,  npobrema,  meopemuyecKuti  bl00,  pe3yabmam
IKCNEPUMEHMATIbHOU NPOGEPKU;

- IOHMMaHHE yYallUMHCS OTIMYMI HAay4YHBIX JAHHBIX OT HEMPOBEPEHHON MH(OpMAINH, IIECHHOCTH
HAYKHU Y0061emeopetUs OblMoGblxX , NPOU3BOOHBIX U KYIbMYPHLIX NOmMpeOHOCmell 4en06eKd

VYuebnas nmporpamma 8 kiacca paccuurana Ha 68 yacos , o 2 yaca B Heaemto. Kype
3aBepPIIAETCS HTOTOBBIM TECTOM, COCTABIEHHBIM COTJIACHO TPEOOBAHUSM YPOBHIO MTOJITOTOBKH
BBIITYCKHUKOB OCHOBHOM IIKOJIBI.




3.I'pagpux peanuzauuu padoueii npozpammuvl no guzuke 8 Knacca
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4.0cnosHoe codepircanue npozpammbl

TermoBble siBJIEHUS
TennoBoe paBHOBecue. Temmeparypa. Buyrpennsisi sueprus. Pabora u Teruonepenada. Bun
tertonepenayu. KonnuectBo temnorsl. Mcnapenne u konaeHncauus. Kunenue. BiaaxxHocTs Bo3yxa.
[InaBneHue u KkpucramuMzanus. 3aKOH COXpaHEHUS! IHEPTUHU B TEILJIOBBIX MPOIIECCAX.
[IpeobOpaszoBanue sHepruu B TemioBbiX MamuHax. KITJ[ TermoBol MammHbl. DKOJIOTHYECKHE
pOoOIEMBI TETUIOIHEPT ETHUKHU.
emoncmpayuu

- MPUHIUI JEHCTBUS TEPMOMETPA

- TEIJIONPOBOAHOCTh PA3JINYHBIX MATEPUAJIOB

- KOHBEKIIMS B )KMJIKOCTSIX U Tra3ax.

- TerJionepenaya myreM U3inydeHus

- SIBJICHHE UCTIapECHUS

- MOCTOSIHCTBO TEMIIEPATYPbI KUIEHUS KUAKOCTH MPU MOCTOSIHHOM JIaBJIEHUU

- TIOHWKEHUE TEMIIEPATyPhl KUTICHUS KUIKOCTU TIPH MOHMKEHUN JaBICHUS

- HaOII0/IeHUE KOHJICHCAIIMH ITapOB BOJIbI HA CTaKaHE CO JIbJIOM

IKcnepumeHnnbl

- HCCIEeA0BaHUE U3MEHEHHS CO BPEMEHEM TEMIIEPaTypbl OCTHIBAHUS BOJIbI

- W3Yy4YeHUE SIBJICHUS TEIIOOOMEHA MPU CMEITMBAHUU XOJIOAHOU U TOpsYEH BOIBI

- HW3MEPEHHE BIAKHOCTU BO3/1yXa

Buneypounas deamenvnocmeo

- 00BSCHUTS , UTO TaKOE HHPPA, IK30TEPMUUYECKUH, CyOIuMaIus, aMopQHbINA, H30TPOIIHS,
mucetuiiat. [lepnieryym - Mmoowue?

- HCCIEeAOBaHUE U3MEHEHMS TEMIIEPATYPhI BOJBI , €CIIU B HEH paCTBOPUTH COJIb

- HCCJIEIOBAaHUE TEIUIOMPOBOJHOCTH AIFOMUHHUEBOM KEIE3HOW U JIATYHHOW KaCTPIOJIA OJJMHAKOBBIX
pa3MepoB € OJIMHAKOBBIM KOJIMYECTBOM BOJIbI HA OJMHAKOBOM OTHE 3a OJJHO BpeMsl. BbIsICHUTh Kakas
KacTproyist 00s1aaeT 0oJIbLIeH TEII0NPOBOJHOCTBIO.

- HcCreIoBaHUE U OOBSICHEHNE BpAIlleHUsI M YCKOPEHUSI BpallleHHusl OyMa>KHOM 3MeHKU Hall
BKJTFOYEHHOM 3J1. JIaMrioi. O0bsiCHEHNE JaHHOTO SIBJICHUSI.

- HCCJIeIOBAaHUE JIBYX KYCOUKOB JibJa 00EpHYTHIX B OENyIO M YEPHYIO TKaHb MO/ ACHCTBHEM
BKJIFOUEHHOM 3J1. TAMITIOYKH.

- IOCTPOEHHE KJIACCU(UKAIIMOHHONW CXEMBbI, BBIJIENSISI OCHOBAHUEM JIEJIEHUS CIIOCOOBI U3MEHEHUS
BHYTpEHHeH 3Hepruu ( Mex. paboTa, XUM. peakllui, B3aWMOJIEHCTBHE BEIIECTBA C JIEKTPOMATr.
MIOJIEM , TEIJIoNepeaya, TEMIONPOBOJHOCTb, KOHBEKIINS, U3ITyUEHHE.

- HCCIIEI0BATh TEPMOC U CAENATh YEPTEXK, MOKA3BIBAIOIINN €ro yCcTpoicTBo. Hanuts B TepMOC
ropsiueii BOAbl U HAWTHU €€ TEMIEPATYPY . ONPEIETUTh KAKOE KOJIMYECTBO TEIUIOTHI TEPSET TEPMOC B
yac. [IoBTOpUTH TO € € XOJIOIHOW BOJIOM U OMPEAECTUTH
KaKoe KOJHYECTBO TEIJIOTHI TepMoc prodpeTaeT B yac. CpaBHHUTH U TOUYEMY TEPMOC COXPAHSIET
BEIIIECTBO XOJIOHBIM JIYUIIIE , YEM TETUThIM?

- clIeNaTh HATTSAHBIA TPUOOP TTO0 0OHAPYKEHUIO KOHBEKIIMOHHBIX TTOTOKOB JKUKOCTH

- SKCIIEPUMEHTAIBHBIM ITyTEM ITPOBEPUTH KaKasi BoJIa ObICTpEe 3aMEepP3HET, ropsiuast Uin
xononHas? [locTpouTs rpaduk 3aBUCUMOCTH TEMIIEPATyphl OT BPEMEHH, U3MEPSIs Yepe3
OJIMHAKOBBIC MPOMEKYTKH BPEMEHU TEMIIEPaTypPy BOBI, TOKA HA TOBEPXHOCTH OJHOW W3 HUX HE
MOSIBUTCSI JIE.

- M3rOTOBJIEHNE TTapaMHOBOM UTPYIIKH, C UCTIOIH30BAHIEM CBEYH W IUIACTUIIMHA.

DyleKTpUYeCcKUe SIBJICHUS

DneKTpu3anus Tel. DIeKTpUUecKui 3aps. JBa Buaa 3JeKTPUUYECKUX 3apsaI0B. 3aKOH
COXpaHEHUS IECKTPUIECKOTO 3apsia. DIEKTPUUIECKOE TOJIe.

[TocTostHHBIN 2nekTpruyeckuil TOK. Cuila Toka. DIEKTPUUECKOE COMPOTUBIICHHUE.
DnekTpuueckoe HanpsikeHue. [IpoBOIHUKH, TUAICKTPUKA U TTOTYITPOBOIHUKH. 3akoH Oma Jist



y4acTKa JIEKTpUIecKoi menu. PaboTa u MOIIHOCTE AIEKTpUIecKoro Toka. 3akoH [xoyms — Jlenna.
[TpaBuiia 6€30MacHOCTH MPHU padOTe C HCTOYHUKAMH JIEKTPHUECKOTO TOKA.

Hemoncmpauuu
- DJIEKTpHU3AIMS TEI
- JIBa pOJia AIEKTPUUECKUX 3aps 0B
- YCTPOWCTBO U JCHCTBUE IJIEKTPOCKOMA
- 3aKOH COXPaHEHUs IEKTPUUECKUX 3apsI0B
- MPOBOJHHUKHU U U30JISATOPHI
- ICTOYHUKHA ITOCTOSHHOI'O TOKA
- U3MEPEHHUE CHIIBI TOKA aMIIepPMETPOM
- I/I3MepeHI/Ie HaHpH)KCHI/ISI BOHBTMeTpOM
- peocTar U Mara3uH CONPOTUBIICHUI
- CBOWCTBA MOJYNPOBOJHUKOB

Ixcnepumenmal
- OOBSACHUTH , 4TO TO? ( HYKJIOH, aKKYMYJIITOP, TUJICKTPUK, IOTCHIIMA, MAHTAaHHH.
- HCCIICZIOBAHUE 3aBHCHMOCTH CHJIBI TOKA B TIPOBOJIHUKE OT HAIPSHKCHHUS
- M3y4YCHHE MOCIICIOBATEIIBHOTO COCTUHEHHUS IPOBOTHUKOB
- W3YYCHHE NMapauIeTbHOTO COSTMHCHUS TPOBOTHUKOB
- peryJMpOBaHUE CUJIBI TOKA PEOCTATOM
- U3MEPEHHE JICKTPHUECKOTO COMTPOTUBIICHHS MPOBOTHUKA
- H3MEPEHHE MOIIHOCTH JICKTPHUECKOI0 TOKA

Bueypounas deamenpvnocmy

- W3TOTOBJIEHME MpocTeliiero aiekTpockona ( bytsiika ¢ mpoOkoii , rBo3ap amuHon 10 — 15 cMm,
TOHKas Oymara. B mpoOky BOUTH rBO3/b TaK, YTOOBI OH TOpyai U3 Hee Ha 2 — 3 cwm. Lllnsanka reo3as
OyIeT «IapruKoM» AIeKTpockora. [1o10cKy TOHKOM OymMaru HaKOJIOTh Ha 3a0CTPEHHBIN KOHUUK
IBO3/51, 3TO JICNIECTKH 3JIEKTPOCKOIA.

- n3mepenue KIIJI kunsatunpHuka

- U3TOTOBJIEHHE U3 KapTO(eInHbI WK sI0JI0Ka UCTOYHUKA TOKa ( B3STh JH000€ 3TO BEIIECTBO U
BOTKHYTh B HETO MEJIHYIO ¥ IMHKOBYIO IUIACTUHKY. [loacoeauHnuTh K 3TUM IuiacTuHkam 1,5 B
JIAMIIOUKY.

- HaliTU 1oMa NpUOOPHI , B KOTOPBIX MOXKHO HAOII0JaTh TEMJI0BOE. XUMHUECKOE U
JIEKTPOMAarHUTHOE JEMCTBHE 371. TOKa. Onucarh ux.

- M3roroBineHue 31eKTpoMaruuTa ( HaMOTaTh Ha TBO3/lb HEMHOT'O MPOBOJIOKH U MOAKIIOUUTE ATY
IIPOBOJIOKY K OaTapeiike, IpOBEPUTH JAEHCTBUE HAa MEJIKUX JKEJIE3HBIX MpeMeTax)

- CPaBHMTb aMIIEPMETP U BOJBTMETP, UCIOIb3YsI 3HAHMUSI, TOJIyYE€HHbIE U3 Y4eOHUKA U UHCTPYKIIUU
K mpubopam, paboTy opOpMHUTh B BUI€ TaOIHIIBI.

- paboTa ¢ MHCTPYKIMEH K ceTeBOMY (UIIBTPY, 3aMOTHsIS TA0IHILy IO BOTIPOCAM.

- 3aMOJHUTH TaOIMIly 1O HHCTPYKIMSAM JJOMAIIHUX JIEKTPOIPUOOPOB.

MaruuTHbI€e ABJIEeHHAA

ITocTtossHHBIE MarHuTHL. B3anMoelicTBe MaruiuToB. MarHuTHOE MOJI€ TIOCTOSHHOT'O TOKA.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

DNeKTpoABUTATEIb TOCTOSTHHOTO TOKa
Hemoncmpayuu
OmneIT Opcrena
- MaruuTHO€ 1ojIe ToKa
JleficTBHE€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM
YCTPOMCTBO 3JIEKTPOJBUTATENS
Jlabopamopnasa paboma
N3yuenue npuHLuMna AEHCTBUS SIEKTPOABUTATENS




Bueypounas deamenvnocms
- 4YTO TAKO€ JIPOCCEIIb, COJICHOU, POTOpP, CTAaTOP,
- HM3y4Y€HHUE MarHUTHOTO MOJIS MOJIO0COBOI0 MarHMWTa, AYrOBOIrO MarHUTa U KaTYIIKH C TOKOM,
PUCYHKH MarHUTHOTO TOJIA.
- U3yYEHHE CBOWCTB MOCTOSIHHBIX MATHUTOB( MarHUT, KOMIIAc U pa3Hble BEIIECTBA: PE3UHA,
MIPOBOJIOKA, TBO3/IU, ACPEBSH. OPYCKH U T.11.)
CBeToBbI€ sIBJIEHUS
Caer — anexTpomarauTHas BoJiHa. [IpsamonnneiiHoe pacnpocTpaneHue cera. OTpaxkeHue u
npenomienue ceta. [lnockoe 3epkano. JInn3bl. POKYCHOE PACCTOSHUE U ONTUYECKAS CUJIA JIUH3BI.
OnTuueckue npudopsl. Jucnepcus cBera
emoncmpauuu
- NPSMOJIMHENHOE paclpOCTPaHEHHUE CBETA
- OTpPa)KCHHE CBETA
- MpeIOMJICHUE CBETA
- XO0J Jydeil B cobuparolei TuH3e
- XOJ JIyYeHl B pacCEeUBAIOLIEH JIMH3E
- TMOCTPOEHUE U300paKEHUH C TOMOIIBIO JINH3
- I[IpuHumn neicTBUs MPOESKIIMOHHOTO anmapata u (oToarrmnapara.
- Hucnepcus 6enoro ceera
- Ilomyuenue 6emoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB
Jladopamopnusie pabonwl
- H3mepenne GpoKyCcHOTO pacCTOSHUSA COOUPAIOIICH JTMH3BI.
- [lonyuyenue n3o00pakeHHl C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Bueypounas deamenvnocmp
- OOHapyXeHUE TEHU U TIOJIYTCHU
- UCCIIEJOBAaHUE: B35Th METPOBYIO MAJIKY U HA YJIUIIE U3MEPUTH Pa3Mep €€ TEHU, 3aTEM OIPEICIIUTh
peabHYIO0 BBICOTY JIEPEBBEB, JOMOB, CTOJIOOB, U3MepsAs UX TeHU. [lonydyeHHbIe JaHHBIE O)OPMUTH B
BUJIE TAOJIULIBI.
- UCTIOJIB3Ys Pa3IUYHbIC HCTOYHHUKH CJENATh B BUJE HATJISHBIX KAPTOYEK ONTHUYECKUE MILTIO3UN
- BBISICHUTb, YTO 3TO? (IMANO3UTUB, KaMepa — 00CKypa, MOHOKYIISP, Iyallu3M, KBaHT, pedpaKius,
JMOTITPHS)
Bo3moscnble Ikckypcuu’ depma, CTpOUTENbHBIE MIIOMAAKH, MENTBHUIIA, T0KapHas CTaHIINA,
JUArHOCTUYECKHE KAOMHETHI MOMKINHUKHA UITH OOJTBHUIIBI.
IloaroToBka coo0LICHMI 10 3aJaHHOM TeMe: EquHuIbl TeMneparypsl, HCIIOJIb3yeMbIE B IPYTUX
cTpaHax. TemmepaTypHbI€ MIKaJIbl. YUET U UCIIOIh30BaHUE PA3HBIX BUOB TEIUIONEPEaaun B OBITY.
Jlu3enbHBIN ABUTaTENb, cBeua S1010ukoBa, nammna HakanuBanus A.H. Jlogpirunaa, mammna ¢ yroibHOM
HUTBHIO DucoHa. BimsiHuEe COTHEYHOM aKTUBHOCTH HA KMBYIO M HEXKHUBYIO TTpupoy. [lonsipHabie
cusiHusl. MarautHoe none mnaHeT ConHeuHo# cucteMsbl. [Tomumopdusm.
PobGept By — Bblaronieiics yueHslil, yenoBek u sxkcnepumentarop. Cepreit lBanosuu BaBuinos u
€ro BKJIAJl B UCTOPUIO Pa3BUTHS YUEHUS O CBETE.
Bo3moxkHbIe HccaenoBaTebcKue NpoeKThl: [Ipunnun cummerpun [Isepa Kropu u ero poss B
kpuctainorpaduu. MccnenoBanue npoiiecca KAMEHUS U 3aMep3aHus IPECHOUM U COIEHOM BOJIBI.
HccnenoBanue nporiecca MmiaBaeHUs THIOCYIb(UTA. DKOJIOTHIECKUE TTPOOIEMBI « TI100aTbHOTO
MOTEIUICHUS» . DKCIIEPUMEHTAIBHOE HCCIIEJOBAaHUE MTOJIHOTO OTpaskeHus ceeTa. duszuka B
YeJI0BEUECKOM Tene. I'pynmnoBoil npoekT «Pusuka B 3arajkax»

5.Yueonvie komnemenyuu u cnocoovl 0esameabHocmu

PaGouass nporpamma npeaycMatpuBaeT (pOpMHpPOBaHHE Y IIKOJbHUKOB 0011e y4eOHbIX
YMEHHH ¥ HABBIKOB, YHHBEPCAJIbHBIX CIOCO0OB JeSITEIbHOCTH M KJIIOYEBBbIX KOMIICTEHIHIA.
[Ipuoputeramu Ui HIKOJIBHOTO Kypca (PU3MKH Ha Tarie OCHOBHOT'O OOIIEro 00pa30BaHUs SBIISIOTCS:

Ilo3nasamenvnas 0esameabHOCHLb:




® JCIOJIb30BaHUE ISl IO3HAHUS OKPYKAKOLIEr0 MHUpa Pa3IMYHbIX €CTECTBEHHOHAYYHBIX
METOJIOB: HaOJI0IeHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE;

e (dopmupoBanue yMeHHI paznUYaTh (aAKThl, TUNOTE3bl, MPHUYUHBI, CIEACTBUSI,
JI0KA3aTeIbCTBA, 3AKOHBI, TEOPUH;

® OBJAJICHUE aJIEKBATHBIMHU CIIOCOOAMH PEIICHUs TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX
3a/1a4;

® [pPUOOPETCHHE ONBITA BBIIBKEHHUS TUIOTE3 JJIsi OOBSICHCHHS W3BECTHBIX (PAKTOB U
SKCIEPUMEHTAIBHON TPOBEPKH BBIIBUTAEMbIX THIIOTES.

Huopmauuonno-KoOMMyHUKAMUBHAA 0CAMEIbHOCHIb:
® BIIAJICHHNEC MOHOJIOTHUYECKON U JUAIIOTUYECKOW pedblo, pa3BUTHE CIHOCOOHOCTH
MOHUMATh TOUKY 3PCHHsSI COOECEeTHIKA U TIPU3HABATH IIPABO HA MHOEC MHEHHUE;
® JCIOJIb30BaHUE JUIA PEIICHHs IO3HABaTEIbHBIX W KOMMYHHKATHBHBIX 3a7a4
Pa3IMYHBIX HCTOYHUKOB MH(OPMAITUH.

Pednexcuenasn oeamenvrocmp:

e BIAJCHHE HaBBIKAMU KOHTPOJIS U OLIEHKU CBOEH JEATEeIbHOCTH, YMEHUEM MPEABUIETh
BO3MOXKHBIE PE3YJIbTaThl CBOUX JIEHCTBUI:
e opraHu3anus y4yeOHOW  JEATENbHOCTH: IIOCTAaHOBKA  I€JIM, I[UJIAHUPOBAHUE,
oTpe/IeJICHUE ONTUMAIBHOTO COOTHOIIEHUS 1IETTH U CPEJICTB.
BripaboTka KoMneTeHumii:

Ooweoopazoeamenvubix, 3HAHNEBO - NpeaMeTHLIX ( yuyeOHO - IO3HaBaTelbHas U
nHGOpPMaIlMOHHAs KOMIIETCHIMS)

v/ CaMOCTOSITENIBHO ¥ MOTHBHPOBAHHO OPraHU30BBIBATH CBOKO MMO3HABATENLHYIO JEATEILHOCT
(OT MOCTaHOBKU LIEJIH JI0 MOJTY4YEHHUS U OLICHKH Pe3ysbTaTa);

v/ UCIIOJIB30BATh  JJIEMEHTHl TPUYHHHO-CIIEACTBEHHOTO U CTPYKTYPHO-(PYHKIHOHAIBHOTO
aHalu3a, ONpEAENATh CYUIHOCTHBIE XapaKTEPUCTUKU H3y4aeMoro OOBEKTa, pa3BEPHYTO
000CHOBBIBATh CYXACHHUS, JaBaTh ONPEIEICHUs], IPUBOIUTh JOKA3aTEIbCTBA;

v HCTIONIb30BaTh MYJIBTUMEAUIHBIC PECYPChl W KOMIIBIOTEPHBIC TEXHOIOTHH JUisi 00paboTKH,
nepegayy, MaTreMaTH3aluu WHGOpMalluu, NPE3eHTalluu pPe3yJIbTaTOB I[O3HABATEIBHON U
MIPaKTUYECKOU NEATEIBHOCTH;

v/ OlleHHBaTh W KOPPEKTUPOBATh CBOE IMOBEJIECHHE B OKPYKAIOIIEH Cpele, BBIIOIHAITH
HKOJIOTHUECKUE TpeOOBaHUS B IPAKTUUECKOM NEATEIBHOCTH U MIOBCEIHEBHON KU3HH.

v

Ilpeomemno-opuenmuposannvlx, penpoOyKmueHo — 0eAme1bHOCHHbLIX (COUUAIbHO —
Mmpy008as u KOMREmeHUUs JUYHOCHHO20 CAMOCOBEPUIEHCHIB0BAHUA)

v/ [OHMMATh BO3PACTAIONIYIO POJIb HAYKH, YCHUIICHHE B3aMMOCBSI3U M B3AMMHOTO BJIMSHUS HAYKH
U TEXHHUKH, IPEBpallleHle HAayKU B HETIOCPEACTBEHHYIO TPOM3BOIUTENBHYIO CHITY OOIIECTBA;

v/ 0CO3HaBaTh B3aMMOJENCTBUE YEIOBEKA C OKPYKAIOIIEH Cpeqoi, BO3MOXKHOCTH U CIOCOOBI
OXpaHbl NPUPOJIBL;

v/ pa3BUBaTh IO3HABATENLHBIE WMHTEPECHI W HHTEIUIEKTYalbHBIE CIIOCOOHOCTH B TIPOLIECCE
CaMOCTOSITENILHOTO TMPUOOpeTeHHs] (PU3UYECKUX 3HAHWW C HCIONB30BAHHEM PAa3IHMUHBIX
HMCTOYHUKOB WH(OpMAIH, B TOM YHCIIE KOMIBIOTEPHBIX;

v’ BOCIHTHIBATH YOEKIEHHOCTD B MO3UTUBHOW POJU (PU3MKH B KH3HU COBPEMEHHOTO O0IIECTBa,
MMOHMMAaHHE NEPCTIEKTUB PAa3BUTUS SHEPTETUKH, TPAHCIIOPTA, CPEJCTB CBSAZH U JP.;

v’ OBJajieBaTh YMEHUSAMH NPUMEHATH MOJYYEHHBIE 3HAHHS I OOBACHEHHS Pa3HOOOPA3HBIX
(bu3NYeCKUX SIBICHUN;

v\ NIPUMEHATH TOJyYEHHbIE 3HAHHMSA W yYMEHHS I O€30MacHOr0 HCIIOIb30BAHUS BELIECTB H
MEXaHU3MOB B OBITY, CEJIbCKOM XO3SHCTBE U NMPOU3BOJICTBE, PEIICHUS MPAKTUUYECKHX 3a/1a4 B



MOBCETHEBHOM KHU3HU, MPEAYNPEKICHUS SABICHUN, HAHOCAIINX BpPE] 3I0POBBIO YEIOBEKA U
OKpY>Karollen cpenie.

Ilennocmno — cmuic10601, 00UIEKYTbMYDHOU U KOMMYHUKAMUGHOUL

v [IOHUMATh  IEHHOCTHBIE OPUEHTALMM YYEHHKA, €ro CIOCOOHOCTh BMIETh M IIOHUMATh
OKpY>Karoluii Mup

v/ yMeHHME YYEeHHMKa BHIOMpATh IIEJIEBBIE U CMBICIOBBIE YCTAHOBKH ISl CBOMX JEUCTBUN W
MOCTYIIKOB

v' TIpuoOpeTeHue OIbITa OCBOECHHS YUCHUKOM HAyYHOM KapTUHBI MUpa

v OBiajzieHue Croco0amMy B3aUMOJEHUCTBHS C OKPYXKAIOUMMHM M YAAICHHBIMU JIIOABMH W
COOBITHSIMH, YMEHHE 3aJaBaTh BOIPOC M BECTH AWCKYCCHIO, BJIAJICHUE Pa3HBIMU
COLIMAJIbHBIMU POJISIMHU B KOJUIEKTHBE

Dopmuposanue yHUBEPCATbHBIX YUEOHBIX OCUCH U

[Tepemensl, MPOUCXOASIIIE B COBPEMEHHOM 00IIECTBE, TPEOYIOT YCKOPEHHOTO COBEPIIEHCTBOBAHUS
00pa3oBaTeNbHOIO IPOCTPAHCTBA, ONpEeAETIeHUs Lesiel 00pa30BaHUs, YUUTHIBAIOILIUX
roCyJapCTBEHHbIE, COLMANIbHBIE U IMYHOCTHBIE IOTPEOHOCTH U UHTEpECHl. B cBsA3U ¢ 3TUM
IIPUOPUTETHBIM HAIPABICHUEM CTAHOBUTCS 0OeCIIeueHUe pa3BUBAIOIIET0 OTEHIMAIa HOBBIX
o0pa3oBaTeNbHbIX CTaHAAPTOB. Pa3BuTHE IMYHOCTH B ccTeMe 00pa3oBaHus oOecreunBaeTcs,
MpeX/ie BCero, 4yepe3 GOpMHUPOBAHNE YHHUBEPCATIbHBIX yueOHbIX aercTBuil (YVY [I), kKoTopbie
BBICTYNAIOT MHBAPUAHTHON OCHOBOM 00Pa30BaTEIbHOIO U BOCIUTATENIBHOIO Ipouecca. OBiajeHue
YUYalUMUCS YHUBEPCAIbHBIMU YU€OHBIMU JEHCTBUSMHU BBICTYIIAET KaK CIOCOOHOCTH K
CaMOpa3BUTHIO U CAMOCOBEPILIEHCTBOBAHUIO IIyTEM CO3HATEIbHOIO U aKTUBHOI'O IIPUCBOEHUSI HOBOT'O
COLMaIbHOro onbiTa. Y'Y ]l c0o30ar0T BO3MOKHOCTD CAMOCTOSITEJIBHOTO YCIIEITHOIO YCBOEHUSI HOBBIX
3HaHUH, yMEHUI U KOMIIETEHTHOCTEHN, BKJIIOUasi OPraHU3allio YCBOCHUS, TO €CTh YMEHUS YUUTHCS.

B mmpokom 3HaueHUH TEPMUH «yHUBEpCAJIbHbIE yueOHbIE JEMCTBUS O3HAYAET YMEHHUE YUUThCS,
T.€. CHOCOOHOCTh CYOBEKTa K CaMOPa3BUTHIO M CAMOCOBEPIIEHCTBOBAHUIO IIyTEM CO3HATEIBHOIO U
AKTUBHOT'O IIPUCBOECHHS HOBOI'O COLMATIbHOTO OIIBITA.

B 6onee y3xom (COOCTBEHHO MCUXOJIOTUYECKOM 3HAYEHUH ) TEPMUH «yYHUBEpCAJIbHbIE yueOHbIE
JeUCTBUS» MOYKHO OTIPENIIUTh KaK COBOKYITHOCTb CIIOCOOOB JEHCTBHUS yyalerocs (a Takxke
CBSI3aHHBIX C HUIMH HaBBIKOB Y4eOHOU pabOThI), 00€CIEeUNBAIOIINX €r0 CIOCOOHOCTh K
CaMOCTOSITEIbBHOMY YCBOCHHUIO HOBBIX 3HAaHUI M YMEHHI, BKJIFOYasl OpraHU3al{Io 3TOr0 IpoLecca.
YHuBepcanbHble yueOHbIe AeiicTBus (Y'Y 1) noapasnenstorcs Ha 4 rpymnnbl: peryasTUBHbIE,
JUYHOCTHBIE, KOMMYHUKAaTUBHbIE U [TO3HABATEIIbHBIE.

®opmuposath Y'Y/ Ha ypokax (HU3HMKH NPU U3yYEHUU KOHKPETHBIX TEM IIKOJIBHOIO Kypca B 8
kiacce orpakensl B KTII.

Pe3yabTaToM (pOpMUPOBAHUS YHHBEPCAJIBbHBIX Y4eOHBIX ACHCTBHH OYAYT ABJIATHCS YMEHUS:

e TMPOU3BOJILHO M OCO3HAHHO BJIa/IeTh OOLIMM MPUEMOM peIlIeHUs yYeOHbIX 3a/1a4;

e  HCIIOJIB30BaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA, B TOM UMCIIE MOJEIN U CXEMBI JUIs
pelieHns yueOHbIX 3aay;

e yYMETh OCYLIECTBIATH AHAINU3 OOBEKTOB C BBIJICICHUEM CYIIECTBEHHBIX U HECYILIECTBEHHBIX
MIPU3HAKOB;

e  YMETh OCYILECTBIATh CHHTE3 KaK COCTABJIEHUE LIEJIOTO U3 YaCTew;

e YMETh OCYILECTBJIATh CPAaBHEHUE, KIacCU(DUKAIIHIO 110 3aJaHHBIM KPUTEPUSIM;

e YMEThb yCTaHaBJIMBAaTh IPUYMHHO-CIICICTBEHHbIE CBA3H;



e YMETh CTPOUTH PACCYXKICHUS B (POpME CBSA3U MPOCTHIX CY)KICHHUM 00 00BEKTE, €r0 CTPOCHUH,
CBOMCTBaX U CBS3SX;

e  BIJIAJETHh OOIIUM MIPHUEMOM pPEelIeHUS Y4eOHbIX 3a/1aY;

e CO3lIaBaTh U MPe0oOPa30BBIBATH MOJACIU M CXEMBI JUIS PEIICHUS 33]1a4,

e YMETh OCYHICCTBIIATH BEIOOP Hamboee 3 (HEeKTUBHBIX CIIOCOO0B perieHus: 00pa30BaTeIbHbIX
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUN

6.Tpebosanus K ypoenio no020moeKu 6blNYCKHUKaA 8-20 Kaacca

B pezyrivmame uzyuenus (Z)MS’MKM Y4EeHUK 8 knacca donorcen.

3HAaTL/IOHUMATh:

Cmuicn nonsamuii: husndeckoe siBjaeHue, GU3NIECKU 3aKOH, B3aUMOJACHCTBHUE, JICKTPUUECKOE
I10JIe, MarHUTHOE I10JIC, aTOM,

Cmuicn puzuueckux éeruyun: BHyTPSHHSS DHEPTHS, TEMIIEpaTypa, KOJTMIECTBO TEILJIOTHI,
BJIQXXHOCTH BO3/yXa, DJIEKTPUUECKHUH 3apsij, CUJIa MIEKTPUIECKOT0 TOKA, JIEKTPUUECKOE
HaNpspKEHUE, SJIEKTPHUECKOe COMTPOTUBIIEHHE, pab0oTa U MOIIIHOCTD JIEKTPUUYECKOTO TOKA, (POKYCHOE
paccTOsIHUE JIMH3BI;

Cmbicn ¢puzuueckux 3aKk0OH06: COXPAHEHUS YHEPTUH B TEIUIOBBIX ITPOIIECCaX, COXPAHECHUS
AIEKTPUYECKOTO 3apsiaa, Oma as ydactka nenu, Jpxoyns — JIeHia, npsMoInHeRHOTO
pacrpoCTpaHEHHUs CBETa, OTPAKCHHS U MPEIIOMIICHHS CBETA;

YMmeThb:

Onucvieams u 00vscHaAmb GU3NUECKUE TBICHUS: TIIONPOBOAHOCTh, KOHBEKITUIO, U3TYUCHHE,
HCIIapeHne, KOHASHCAIUIO, KUIICHHUE , TUIaBJICHHUEe, KPUCTAIUIU3AIUIO0, SJICKTPU3AIIHIO,
B3aUMOJICHCTBUE IEKTPUUECKUX 3apsII0B, B3aUMOCHCTBHE MAarHUTOB, JIEUCTBIUE MArHUTHOTO TOJIS
Ha IIPOBOJIHUK C TOKOM, TEIIJIOBOE JIEHCTBHUE TOKA, OTpaKEHUE/ MPEIOMIICHHUE CBETA;

Hcnonvzosamsb duzndeckue MpuOOPHI U U3MEPUTEIHLHBIC HHCTPYMEHTHI JIJIST H3MEPCHHUS
(bu3MYECKUX BEJIIMYMH: TEMIIEPATYPhI, BIAXKHOCTH BO3yXa, CUJIbI TOKA, HAMIPSHKEHUS,
COMPOTHUBIIEHUS, PaOOTHI U MOITHOCTH JIEKTPUUECKOTO TOKA;

Ilpeocmaenams pezyromamsl M3MEpEeHU B BHUJE TAaOMUIl, TPaUKOB M BBISBIATH Ha STOU
OCHOBE AIMIUPHUECKUE 3aBUCHUMOCTHU: TEMIEPATypbl OCTHIBAIOIIEH BOJbI OT BPEMEHH, CHJIBI TOKA OT
HaIpsDKEHUs Ha y4yacTKe ILIeNH, Yrjla OTpakeHUs OT yIJjla MaJieHus, yrja MpejoMJIeHHs] OT yria
Na/IeHus;

Buipasicams pezynomamor i3MepeHuil 1 pacueToB B enHuLaXx MexayHapoaHoi cuctemsl CHU;

Ilpueooums npumepsr TPAKTUYECKOTO HCIOIB30BaHUS (U3NUECKUX 3HAHUH O TEIUIOBBIX,
AIIEKTPHYECKUX, MATHUTHBIX M CBETOBBIX SIBICHUSX;

Pewiamp 3a0auu Ha TnpuMeHeHHE (PU3MUECKUX 3aKOHOB: COXPAHEHHsS SHEPrHMM B TEIJIOBBIX
mpoleccax, COXpaHEHHs JJIeKTpudeckoro 3apsna, Oma ans ydyactka nenu, xoyns — Jlenua,
NPSIMOJINHEHHOTO pacpoCTpaHeHHs U PETOMIIEHUS CBETA;

Ocywiecmenams camocmoamensvHolit nouck NHHOPMaIlUU €CTECTBEHHOHAYUYHOTO COJIEPXKaHUS C
MCMOJIb30BAHUEM PA3IUYHBIX UCTOYHUKOB MH(OpMaIu ( yd4eOHBIX TEKCTOB, CIPABOYHBIX U HAyYHO
— TOMYJISPHBIX M3JaHUM, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB HMHTepHera), ee o0pabOTKy H
MIPEJCTaBICHNUE B PA3IMUHBIX (POpMax ( CIIOBECHO, C IIOMOIIbIO PUCYHKOB U MIPE3CHTALHI);

Hcnonv3zoeamv npuobpemennvie 3HaHuA u ymMeHus B TPAKTUUYECKOUW NEATEIBHOCTH U
MOBCEIHEBHOM JKU3HU /IS oOecrieueHust 0€30MacHOCTH B MPOLIECCe KU3HEAEATEIbHOCTH.

7.Pe3yaivmamot oceoenusna Kypca puzuxu

Jluunocmusle pe3ynpomamat:
- q)OpMI/IpOBaHI/Ie MO3HABATCJIbHBIX UHTEPECOB, HHTCIJICKTYAJIbHBIX U TBOPUCCKUX
crocoOHOCTeH ydammuxcs;




- yOCXKJAEHHOCTh B BO3MOXHOCTH MO3HAHUS MPUPOJIbI, B HEOOXOIMMOCTH Pa3yMHOTO
HCIOJb30BAHUSA JOCTUKEHUM HAYKH U TEXHOJOTUN AJ JAJIbHENIIETO pa3BUTUSA
YeJ0BEUYECKOT0 00IecTBa, YBaXXEHHE K TBOPIIaM HayKH, OTHOIIEHUE K (U3UKE KaK K
3JIEMEHTY 00IIeYeI0OBEYEeCKON KyIbTYPHI;

- CAMOCTOATEJIBHOCTh B MIPUOOPETEHU N HOBBIX 3HAHUM U MPAKTUUYECKUX YMECHUM;

- MOTUBaNUs 00pa30BaTEIbHON JEATEIBHOCTU MKOJbHUKOB Ha OCHOBE JHYHOCTHO
OPUEHTHUPOBAHHOIO MOJAX0/1a;

- popMHUpOBAHUE IIEHHOCTHBIX OTHOMICHHUH K APYT APYTY, YUUTEIIO, aBTOPAM OTKPBITUM
1 U300peTeHUM, pe3yJbTaTaM O0y4YeHUS.

Memanpeomemmunvie pe3yibManLbl:

- OBJIAJICHUE HABBIKAMHU CAMOCTOSTEIBHOTO MPUOOPETCHUS HOBBIX 3HAHUIN, OpTaHU3AIHHU
yu4eOHOW NesATeIbHOCTH, MOCTAHOBKY IIeJIeH, MIaHUPOBAHUSA, CAMOKOHTPOJIS U OLICHKH
pe3yJbTaTOB CBOEH NESATEIbHOCTU, YMEHUSIMHU NPEIBUAECTH BO3MOXXHBIE PE3YyIbTaThI
CBOHUX JCHCTBHM;

- TOHUMAaHUE Pa3Iuuui MEXJAY UCXOAHBIMH (aKTaMU U THIOTE3aMHU JJII UX OOBsSICHEHUS,
TEOPETUUYECKUMH MOJEISIMU U pealbHBIMU 00BEKTaMU, OBJIAJICHUE YHUBEPCATbHBIMHU
yu4eOHBIMU NEUCTBUSIMHU HAa MPUMEPAX TUIMOTE3 Jisi 00bSICHEHUS U3BECTHBIX (PAKTOB U
AKCMEPUMEHTAIBbHON MPOBEPKHU BBHIABUTAEMBIX THIIOTE3; Pa3pabO0TKHU TEOPETUUSCKHUX
MOJI€JEel NPOLECCOB UIU ABJIECHHUI;

- IpUOOpETEHHUE ONBITA CAMOCTOSTEIBHOTO MOUCKA, aHAaIU3a U 0TOOpa HHPOPMALIUH C
HCITOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB M HOBBIX HHYOPMAIMOHHBIX TEXHOJOTUHN I
pCIICHHUS MOCTABJICHHBIX 3aj1a4;

- popMHUpPOBAaHUEC YMEHUUW BOCIIPUHUMATH, IepepadaTbiBaTh U MPEAbSABISATh HHPOPMAIUIO
B CJIOBECHOM, 00pa3HO#, CHMBOJIHYECKON (hopMax, aHAIU3UPOBATH U MepepadaThiBaTh
MOJNYYECHHYI0O HWH(POPMAIMIO B COOTBETCTBHU C MOCTABJICHHBIMH 3aJ]a4yaMu, BBIJECISATh
OCHOBHOE COJIEpKAHUE MPOYUTAHHOTO TEKCTa, HAXOJHUTh B HEM OTBETHI Ha
MOCTAaBJIEHHBIE BONIPOCHI U M3JaraTh €ro;

- pa3BUTHE MOHOJOTUUYECKONW U NUAJTOTUUECKON peyr , YMEHHS BbIpakaTh CBOU MBICIHU U
CMOCOOHOCTH BBICIYIIUBATh COOECENHUKA, MTOHUMATh €ro TOUKY 3PEHUS, IPU3HABATh
MpaBo APYroro 4ejloBEKa HAa UHOE MHEHHUE;

- OCBOCHHE MPUEMOB JCUCTBUNA B HECTAHIAPTHBIX CUTYyaI[HUAX, OBIAJCHUE
IBPUCTUYECKHUMHU METOJAMU PEIICHUS MpoOIeMm;

- dopMupoBaHUE YMEHUHN paboTaTh B TPYIIE C BHIMOJHEHUEM PA3JIUYHBIX COLMATbHBIX
poJieii, MpeICTaBIsATh U OTCTAUBATh CBOM B3TISIAbl U YOEXKJACHUS, BECTH TUCKYCCHIO

Ilpeomemmnvie pe3yibmamaoi:

- 3HaHHA O NPUPOJE BaXHEHNIMHUX (U3NUECKUX SABJICHUN OKPYKAIOIIEro MUpa U
NOHUMaHUE CMbICIa (PU3NYECKUX 3aKOHOB, PACKPHIBAIOIIMX CBSA3b U3YUECHHBIX SABICHUN;
- YMEHHS MOJIb30BATHCS METONAMM HAYYHOTI' O HUCCIIETOBAHUS SIBJICHUMN NPUPOIHI,
NPOBOAUTH HAOIIOJE€HHUS, IIAHUPOBATH U BHIMOJHATH dKCIIEPUMEHTHI, 00pabaThiBaTh
pe3yabTaThl U3MEPEHUHN, MPEACTABIATh PE3YyJIbTAaThl U3MEPEHUN C MOMOLIbIO TaOIUI,
rpa¢pukoB U GpopmMyn, oOHApYXKUBATh 3aBUCUMOCTH MEXAY GU3NUECKUMHU SIBICHUSIMHU,
O0BSICHATH MOJYUYEHHBIE PE3yIAbTAaThl U JI€JaTh BHIBOJbI, OLEHUBATH T'PaHUIIBI
IIOTPEIHOCTEN pe3ynbTaTOB U3MEPEHUN;

- YMEHUS NPUMEHATh TEOPETHUUYECKHE 3HAHUSA 10 PU3UKE HAa MPAaKTUKE, pellaTh
dbu3nyeckue 3aayyd Ha IPUMEHEHHE MOJYYEHHBIX 3HAHUIM;

- YMEHUS U HaBbIKU MPHUMEHATH MOJyUEeHHbIE 3HAHUS JJIs1 O0bSCHEHUS MPUHIIUIIOB
NEUCTBUS BAXXHEHUIINX TEXHUUYECKHUX YCTPOUCTB, pEIICHUs NPAKTUUYECKUX 3a7a4
ITOBCEJHEBHOM XHU3HU, PAlMOHAIBHOTO IPUPOIOINOIB30BAHNUS U OXPaHbl OKPYKaKOIIen
Cpensl;

- popMupoBaHue yOexkIE€HUSI B 3aKOHOMEPHOU CBS3U U MO3HABAEMOCTH SBJIIEHUN
NPHUPOJIbI, B 00bEKTUBHOCTH HAYYHOTO 3HAHUS, BRICOKOH IIEHHOCTH HayKH B Pa3BUTHUHU
MaTEepPHUAJbHON U NJYXOBHOU KYJIbTYpPBI JIOIACH;




- pa3BUTHE TEOPETUUYECKOTO MBIIIJIIEHUS HAa OCHOBE (OPMHUPOBAHUS yCTaHABINUBATH
baKThl, pa3Iu4aTh MPUYUHBI U CIEACTBUS, CTPOUTHh MOJIEIHN U BBIJBUTATh TUIIOTE3HI,
BBIBOJUTH U3 IKCIEPUMEHTAIbHBIX (JAKTOB U TEOPETHUYECKUX MoJeiell pusznueckue
3aKOHBI,

- KOMMYHUKAaTHUBHbIE YMEHHUS JTOKJIAAbIBATh O PE3yJbTAaTaX CBOErO UCCIEAOBAHUS,
y4acTBOBATh B JUCKYCCHUH, KPATKO U TOYHO OTBEYATh HA BONPOCHI, UCIIOJIB30BATH
CIIPAaBOYHYIO JUTEPATYyPy U APyrue UCTOYHUKH MHPOPMALIUH.

8.Cucmema ouenku
OueHKa OTBETOB YYALIMXCH

OneHka «5» CTaBUTHCS B TOM CJIy4ae, €CIM Y4allUICs IOKa3bIBa€T BEPHOE NIOHUMAHUE
(bu3M4ecKoil CyIHOCTH pacCMaTPUBAEMBIX SIBIICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, a TaK
e MPaBUIIbHOE OmnpesesieHne (PU3NIECKUX BeTMYMH, UX eIUHHII U CIIOCOO0B M3MEPEHHS: IPABHIILHO
BBINOJIHAET YEPTEKHU, CXEMBbI U IpauKU; CTPOUT OTBET 110 COOCTBEHHOMY IUIAHY,
COITPOBOKAAET PACCKa3 COOCTBEHHBIMU IIPUMEPAMH, YMEET IPUMEHSTh 3HaHUs B HOBOW CUTyalluu
IIPY BBINOJIHEHUH IPAKTUYECKUX 3a/1aHUI; MOXKET YCTaHOBHUTD CBS3b MEX/y U3y4aeMbIM U paHee
M3YYEHHBIM MaTEPUAIIOM I10 KypCy (PHU3UKH, a TAK)KE C MaTEPUAIOM, YCBOSHHBIM IIPU U3yYCHUN
APYTUX MPEIMETOB.

OueHka «4» CTaBUTHCA, €CITH OTBET YUEHHUKA YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSM HA OLICHKY
5, HO 1aH 6€3 NCIO0JIb30BaHUs COOCTBEHHOIO IJIaHa, HOBBIX IPUMEPOB, 0€3 IPUMEHEHNUs 3HAaHUH B
HOBOH CHUTyaIuu, 63 HCIIOJIb30BaHMS CBA3EH C paHee N3yYCHHBIM MaTepUAIOM U MaTepPHAaJIOM,
YCBOCHHBIM IIPH U3YYEHUH JIp. IPEAMETOB: €CIIM yJaIlUiCs TOMYCTUI OAHY OIIMOKY MK He Oojiee
IBYX HEAOYETOB U MOXKET UX UCIPABUTH CAMOCTOSITEIHHO HIIM C HEOOIBIIOW TOMOIIBIO YIUTEIS.

Ouenka «3» CTaBUTHCA, €CIIU YYalIUHCs IPaBUIbHO IOHUMAET (PU3HUECKYIO CYIIHOCTh
paccMaTpUBaEMbIX SBJICHHH U 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTAEIIbHBIE MPOOEITHI B
YCBOCHHMH BONPOCOB Kypca (PU3UKH, HE MPENATCTBYIOIINE AabHEHIIIEMY YCBOSHHUIO BOIIPOCOB
MIPOTPaMMHOTO MaTepuaia: yMeeT IPUMEHSTh IMOTydeHHbIC 3HAHUS IIPU PEIICHUH MPOCTHIX 3a/1a4 C
UCIOJIb30BAHUEM FOTOBBIX (DOPMYJI, HO 3aTPYAHSIETCSA IPU PELICHUH 3a/1a4, TPEOYIOLINX
npeoOpa3oBaHus HEKOTOPBIX (PopMyII, JOMYCTHII HE O0Jiee OHOM rpy0oi OMOKH U IBYX
He/104ETOB, He OoJiee 0/1HOM rpyOoit 1 0HOH HerpyOoit ommOkH, He 6osee 2-3 HerpyObIX OIIMOOK,
OJIHOM Herpy0Ool OMOKHU U TPEX HEAOUYETOB; TOMYCTHI 4-5 HETOUETOB.

Ounenka «2» CTaBUTCA, €CIIM yJallMiicsl He OBJIaZies] OCHOBHBIMU 3HAaHUSIMHU U YMEHHUSIMU B
COOTBETCTBHH C TPEOOBAHUSAMH MTPOTPAMMBI U JOMYCTHII OOJIBIIE OMMUOOK U HEOYETOB YeM
HE00XO0AUMO JIsl OLIEHKHU «3».

OneHKa KOHTPOJILHBIX padoT

OueHka «5» CTaBUTCA 32 padOTy, BBIMOJHEHHYIO TMOJHOCTBIO 0€3 OMMOOK U HEAOUYETOB.

Omnenka «4» CTaBUTCS 3a pabOTy BBINOJHEHHYIO MOJHOCTBHIO, HO MPU HAIMYMU B Hell He Oonee
OJIHOM TpyOOH 1 OJTHOU HErpyOOil OIIMOKK U OJTHOTO HeJouéTa, He Oosee TPEX HEJ0UETOB.

Onenka «3» CTaBUTCA, €CIIM yYEHUK MPABWIBHO BBIMOJIHUI HE MeHee 2/3 Bceil paboThl wiH
JOTYCTUI He 0oJiee 0JTHOM rpy0oil OIMMOKY U.IBYX HEIOYETOB, HE OoJiee OJHOU TpyOOi OmMOKH U
oJHOI HerpyOoii ommoOku, He Oosee Tpex HerpyObIX OMIMOOK, OJHOW HerpyOool omuOKu U Tpex
HEO0YETOB, TIpu Hanuunu 4 - 5 HemouETOB.

OmneHka «2» CTaBUTCS, €CIU YUCIO OMMUOOK U HEJOYETOB NMPEBBICHIIO HOPMY JUIS OLIEHKU 3 WK
MIPaBWJIbHO BBINOJHEHO MeHee 2/3 Bcell paboThI.

Ouenka Ja00paTOPHBIX PadoT

OuneHka «5» CTaBUTCs, €CJIM y4alluiicsl BBINOJHIET paboTy B MOJHOM OObEME C COOJIOACHUEM
HEOoOXOIMMOM TOCJIEeIOBAaTeIbHOCTH TPOBEACHUS ONBITOB M HW3MEPEHH; CaMOCTOSTEbHO H
palMoHaTIbHO MOHTHUPYET HEOOXOIMMOe OOOpYZOBaHHE, BCE OMNBITHI IMPOBOAUT B YCIOBUSAX H
peXHUMax, OOECHeuMBAIOIIMX TOJyYeHHE MPABUIBHBIX pPE3YJIbTaTOB U BBIBOJOB; COOJIOJAET
TpeOOBaHuUs PaBUI OE30MACHOCTH TPY/ia; B OTUYETE MPABUIIBHO U AaKKYPATHO BBIMOJIHSAET BCE 3allUCH,



TaONMUIIBI, PHUCYHKH, YEepPTeXKH, TrpaduKu, BHYUCICHHS, MPABWJIBLHO BBINOJHSACT aHAIN3
IIOIPELIHOCTEM.

Ounenka «4» CTaBHUTCS, €CIIM BBITIOJHEHBI TPEOOBAaHUS K OICHKE «5» , HO OBLIO JOMYIICHO JIBa -
TPH HEJloUeTa, He OoJiee OHON HErpyOoil OMMOKH U OTHOTO HEIOUETA.

Onenxka «3» craBuTcs, ecim paboTa BBHINOJIHEHA HE  MOJHOCTBIO, HO 00BEM
BBIIMOJIHEHHONW YacTH TAaKOB, IO3BOJIACT IMOJIYYUTh MPABUJIbHBIC PE3yJIbTaThl U BBIBOJBI: €CJIH B
XOJI¢ IPOBEICHUS OIBITA M M3MEPEHHUI OBUIN JOMYIICHBI OITUOKH.

Ounenka «2» craBuTCs, ecinu paboTa BBHINOJHEHA HE TOJHOCTBIO U OOBEM BBITOIHEHHOM
9YacTH pabOThI HE TIO3BOJIIET CACTIATh MPABHIILHBIX BBIBOJIOB: €CIIU OIBITHI, H3MEPEHHSI, BEIUUCIICHUS,
HaOJII0ACHUS IPOU3BOIMIUCH HENPABUIIBHO.

Bo ecex cmyuaax oyenxa cHudcaemcs, eciu Y4eHUK He coOn00an mpebo8anus Npasull
bezonachocmu mpyoa.

Ilepeuens ouuook:

I'pyovie oumiuoku
1. Hesnanwue onpesesnieHuii OCHOBHBIX MOHATUMN, 3aKOHOB, ITPABUJI, IOJIOKEHUHN TEOPHH,

(dhopMyI1, OOIIETTPUHATHIX CHMBOJIOB, 0003HAYCHUS (PU3NUYCCKUX BEITUIHH, SAHHUILY

HU3MEpeHusl.

Heymenue BbIICNATH B OTBETE IJIaBHOE.

3. Heymenue npuMeHsTh 3HAHUS AJIS PELICHUS 3a7a4 U OObsICHEHUS (PU3NYECKUX SBIICHHIA;
HEMPAaBWILHO CPOPMYITUPOBAHHBIC BOIIPOCHI, 33JJAHUS WIIM HEBEPHBIC OOBSICHCHHSI X0]1a UX
pellleHrs, He3HAaHUE MPUEMOB PEIICHUS 3a/1a4, aHAJIOTUYHBIX paHee PEIIeHHBIX B KIIAccCe;
OIHUOKH, MOKA3bIBAIOIINE HEIIPABUILHOE TOHUMAaHUE YCIOBUS 3a/1a4d WM HEPABHIHHOE
HCTOJIKOBAaHUE PELICHHUS.

N

Heymenne untath 1 CTpOUTH IpadUKU ¥ MPUHIIUITHAIBHBIE CXEMBI

Heymenue noaroToBuTh K paboTe yCTaHOBKY MIIM J1abopaTopHOe 000py10BaHUE, IPOBECTH
OTIBIT, HEOOXO/IMMBbIE pacueThl UM MCIIONIb30BaTh MTOJIyYE€HHbIE JaHHBIE AJIs BHIBOJIOB.

6. HeOpexxHoe OTHOIIEHHE K J1aOOpaTOpHOMY 000PYIOBAaHHUIO U U3MEPUTENIbHBIM MTPpUOOpaMm.

o~

~

Heymenue onpenenuts NoKa3aHus U3MEPUTEILHOTO IpUOOpa.
8. Hapymenue TpeboBaHM mpaBml 6€30MACHOTO TPYAA MPH BHIITOJHEHUH SKCIIEPUMEHTA.

Hezpyovie outuoku
1. Herounoctu GpopmMynHpoOBOK, ONpEeIeHHIA, 3aKOHOB, TEOPUI, BEI3BAHHBIX HETIOJTHOTOM
OTBETa OCHOBHBIX ITPU3HAKOB OIpeIesieMoro MmoHATHs. OMUOKY, BHI3BaHHBIC
HECOOIIOCHUEM YCIIOBUH MPOBEACHUS OMbITA MIIK U3MEPEHHIA.
2. OmuOKY B yCIOBHBIX 0003HAUEHUSAX HA IPUHIUITHATBHBIX CXeMaX, HETOYHOCTH YEePTEIKEH,
rpauKOB, CXEM.
3. Tlpomyck WM HETOYHOE HAIMMCAHNE HAMMEHOBAHUHN €IMHUL (PU3HUECKUX BEIIMYUH.
4. HepaimoHalbHBIN BEIOOP X0/1a PELICHUS.
Heoouemot

1. HepauuoHnanbHble 3alIMCH HPY BBIUKUCICHUSIX, HEPAL[MOHATIbHbIE TPUEMbI BBIYMCIICHUH,
npeoOpa3oBaHuil U pelIeHHs 3a/1au.

2. Apudmerndeckre OMMOKN B BBIYHCICHUSAX, €CIIM 3T OMIHOKK TPy00 HE MCKAKAIOT

pEaIbHOCTB MOJTYYEHHOIO Pe3yJIbTaTa.

OTtnenpHBIE MOTPEIIHOCTH B (DOPMYIHPOBKE BOMPOCA UM OTBETA.

HeOperxHoe BBINOIHEHHE 3aIUCei, yepTexeid, cxem, rpaduKoB.

Opdorpaduyuecke ¥ MyHKTyallMOHHBIE OITHOKH

ok w

9. Yueono — memoouueckuii komniaexkm




1. ITeperimikun A.B., 'yrHuk E.M. ®usuka. 8 kmace. — M.: Jlpoda, 2011

2.A.B.Ileppimkun. COopHHK 3a1a4 10 usuke. 7-9 kmaccol. — M.; «Jk3amen», 2014

3. IlpumepHble mporpaMMbl 1Mo y4eOHbIM mpenmeram. dusuka. 7 — 9 kimacchl: MpoekT. — M.:
[Ipocsemnienue, 2011

4. BonkoB B.A. YHuBepcajgbHbIC MOYpOYHBIC pPa3pabOTKM 1Mo ¢usmke: 8 kKimacc. — 3 —€ H3]L.
nepepabot. u gom. — M.: BAKO, 2012

5. A.E.Mapon, E.A. Mapon KoHTponbHBIE U caMOCTOSTEIbHBIE Pa0dOTHI MO (U3MKe 8§ Kiacc: K
yaeOHuky A.B. [leprimkuna. @usuka. 8kmace. — M.: M3narensctBo «podan 2014.

6. HK.Xannanos, T.A. XannanoBa «®wu3uka» Tectel k yueOHuky A.B.Ileprimkuna «Pusuka. 8
kiace», M. «Ipodax , 2011

Cooepoicanue mamepuana KOMNJIeKmMa HOIHOCMbIO coomeemcmsyem IIpumepHoti
npocpamme no pusuke 0CHOBHO20 00uje20 06pa306anus, 00a3aMeNbHOMY MUHUMYMY COOEPHCAHUSL.
Komnnexm pexomenoosan Munucmepcmeom oopazosanusi P@

KOHI’I’ZDO]ZbHO — usmepumeiibHvle maniepuaiivbl, HanpaeieHnvle HaA U3y4erue YpoeHA.

® 3HAHUI OCHOB (PM3HUKHM (MOHOJIOTMYECKHH OTBET, SKCIPECC — OINpocC, (PpOHTaNIBHBINA OIpOC,
TECTOBBIA OIPOC, HANMCAHWE M 3alUTa COOOIIEHUS IO 33JaHHOW TeMe, OOBSCHEHHE
HKCIIEPUMEHTA)

® NPHOOPETEHHBIX HABBIKOB CAMOCTOSTEIHHON U MPAKTUICCKOM NEATEITHbHOCTH ydarmmxcs (B
XOJI€ BBIIOJTHCHUS Ta00PAaTOPHBIX PabOT U PEIIeHUs 3a1a4)

¢ Pa3BUTBIX CBOICTB JIMYHOCTH: TBOPYECKUX CIIOCOOHOCTEW, MHTEpEca K M3YYEHUIO (DU3HKH,
CaMOCTOSITENIbHOCTH, KOMMYHUKAaTUBHOCTH, KPUTHYHOCTH, pe(IeKcum.

Hcnonab3yembile mexnuueckue cpeocmaeda
e [lepcoHanbHbIN KOMIIBIOTED
e MynbTUMEIUNUHBIN IPOEKTOP

Hcnonvzyemble mexmnonozuu: 310pOBbecOEpeKEeHNs, MPOOJEMHOT0 O0OydeHUs, IeJaroruka
COTPYJHHYECTBA, Pa3BUTHUS HCCIENOBATEIbCKMX HABBIKOB, AU(PQPEPEHLUUPOBAHHOTO MOAXO0/Aa B
00y4YeHHUH Pa3BUTHUSI TBOPUECKUX CIIOCOOHOCTEH

Oobpazosamenvuble Oucku

VY4eOHble JeMOHCTpALMK 110 BCEMY Kypcy (PU3UKH OCHOBHOM IIKOJIBI ¢ IOJPOOHBIMU
kommeHTapusMu. DVD nuck.6 UML Apcenan oOpa3oBanus, 2012

Ilpesenmayuuy, cO3IaHHBIC YIUTEIEM U IETHMH B TIpOIlecce 00pa30BaTEeIHLHOIO MpOIIecca 1Mo KaKI0H
M3y4yaeMou Teme

Komnnexm gpusuueckoeo I'MA 0bopyoosanus 0ns nposedenus 1abopamopHuix pabom

Tabauyor




KAJIEHIAPHO - TEMATHYECKOE IIJNTAHUPOBAHMUE 8 KJIACC ( 68 yacos, 2 yaca B HeJ1eJ110)

DJIeMeHTBI coflep:KaHusl,
(orcuprvim wpugpmom evioenenvt
mamepuanst eviHocaujuiica na F'HA unu
EI3)
Mexcnpeomemnsie cea3u

Ne Heenn/ypoka
Jarta nnan/dakrt
Tema ypoka

TpeOoBaHus K YPOBHIO NOATOTOBKH
odyuyarouuxcs

ITnanupyemoie pezynvmanol
o0yuenun

JIMYHOCTHBIC,
Mmo3HaBaTeJ/JIbHbIC,
peryjasiTuBHbIC,
KOMMYHHKAaTHUBHbIE

IIpakTuka
H3MepUTeTH

K3C KUM
ruaA

KIIY KUM
I'naA

OodopynoBa
HHUe
Hemoncmp
avuu
Buoeomam
epuan
Ilpesenmay
uu

BHeypouHas

3aHATOCTH

Kon
TpO
JIb

CMEIIMBAHUH XOJOTHON U FOpr‘IGﬁ BOJIBI. BEIYHCIIATH KOJIMYECTBO TEIIOTHI U YACIbHYIO TEIJIOEMKOCTD BEIIECTBA IIPH TEIIJIONEpEaAYC. I/ISMepHTL YACIBbHYIO TEIJIOEMKOCTD

Paznen 1 TEIIVIOBBIE SABJIEHUS (24 yacoB)
OcHoBHbBIE BU/IbI 1eSITEJILHOCTH yueHHKa: HaOmonate u3MeHeHne BHYTPEHHEH SHEPTUH Tela TPy Terutonepeaade u padoTe BHEIHUX cuil. MccnenoBars sBIIeHHE TEIIO0OMEHA TIPH

BemiecTBa. M3mepsaTh TemoTy IuiaBienus Jpaa. MecnenoBaTh TemioBble cBoiicTBa napaduna. Habmonate n3MeHeHre BHYTpEHHEH S3HEPTrUH BOJBI B PE3YJIbTaTE UCIIAPEHHSL.
BbruncnsaTs KOIMUECTBO TEIUIOTH B Mpolieccax TEIUIoNepeaady Npy IIaBISHUN U KPUCTAILTU3AIIH, UCIIAPEHUH U KOHACHCAIIMH. BBIUUCIATh yeabHYIO TEIUIOTY IUIaBICHUS U

Hap006paSOBaHI/IH BCIICCTBA. I/ISMepﬂTL BJIQYKHOCTD BO3yXa 10 Touke pockl. OOCYKIAaTh SKOJIOTHYECKIE OCIEACTBHS IPUMECHEHHS IBUTAaTENICH BHYTPEHHETO CrOPaHMs, TEIIOBBIX U THAPOIIICKT;

P OCTaHITHI

[IpuMeps! TEMIOBBIX U
JIEKTPUUIECKUX SBJICHUH.

CBs3b TEMIIEpaTypsl Tela U

JBr>xeHue MoJeKy B ra3ax,
KHUIAKOCTAX U TBEPABIX TEJIaX

1/1
TemnoBble aBjeHus. Temneparypa

Oco0EeHHOCTH ABMKCHUS MOJIEKYII.

CKOpPOCTHU ABUKCHUA €TI0 MOJICKYII.

3HaTh: CMEBICT (1)I/I3I/I‘IGCKI/IX BCIIMYHH
«TeMIIeparypa». «Cpe€aHsasd CKOPOCTb
TCIIJIIOBOI'O JBHXKCHUS, CMBICJI
TIIOHATHSA «TEILIOBOC PABHOBECHUS»

YMeTh: pas3jin4yaThb TCIIJIOBBIC
SIBJICHUA, AHAJIM3UPOBATH
3aBUCUMOCTb TEMIICPATYPbl TECJIa OT
CKOpPOCTH ABUIKCHUA €I'0 MOJICKYJI

JIMYHOCTHBIE: Hccnenyror
3aBUCHMOCTb HAIPaBJICHUS U CKOPOCTH
TEII000MEHa OT Pa3HOCTH TEMIIEPATYP
ITo3naBaTeabHBIE: Brigensior u
(bOpMyIHPYIOT MO3HABATEIHHYIO LIEITb.
Crpost JIOTHYECKHUE Lenu
paccyxIeHui. BriBuraror "
00OCHOBBIBAIOT TMITOTE3bI, MPEAIAraloT
Croco0bl UX MPOBEPKH

PerynsiTuBHbIC: DopMynupyoT
[03HABATENBHYI0 1IIeJIb, COCTaBILIOT
IUJIaH ¥ TI0CJIEIOBATEIbHOCTD JIEHCTBHI
B COOTBETCTBHH C HEH
KommyHukaTuBHble: [Inanupyror
o0mmue crnocoOsl paboTsl. Vcronb3yroT
aJIeKBATHBIC S3BIKOBBIEC CPEICTBA IS
OTOOPaXKEHNUsI CBOMX TyBCTB, MBICIICH 1
noOYXAeHUH

OpoHTaNBH
bIi1 ompocC,
YCTHBIC
OTBETHI

2.3

1.2

npe3eHTa
st

EnuHUIB TEeMIIepaTyphl, UCIONb3yeMble B

IMPYTHUX CTpaHax, TeMIIepaTypHbIE IIKaJIbL.
M3roTOBUTH CIIPAaBOYHYO OPOIIIOPY.
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JladopaTtopHas padoTa Nel «MccnenoBanue

U3MECHECHHUSA TeMIIePpaTypbl 0CThHIBAOIIEH BOALD>

HccnenoBath U3MEHEHUS CO
BPEMECHEM TEMIICPATyPhI
OCTBIBAIOIIEH BOJBI, paboTa ¢
(m3nuecKkuM 000pyIOBaHUEM

Mmamemamuxa rpadpuyeckan
3aBUCMMOCTb O4HOM BENINYNHbI OT

Apyrow

3HaTh: TIpaBujia ITOJIb30BAHUA

¢dusnyeckumMu npudopamu

Ymerb: wuccienoBartb CO  BpPEMEHEM
TEMIEPATYypy OCTBIBAOIIEH BOJIbI,
00bACHATL M3MeHeHus Ha ocHoBe MKT
OOBSICHATH  TOJIyUYCHHBIC  PE3YJIBTaTHI,
MPeACTaBIATh WX B BHIe Ta0mw,
AQHAJIM3UPOBATh MPUYHUHBI IOTPEIIHOCTH
HU3MEpEHuH,

JInunoctHble: Vccnenylor —siBIeHUE
TEII000MeHa npu CMEIINBAHUN
XOJIOJIHOM u ropsiueit BOJIBI.
COCTaBIISIOT ~ ypaBHEHHE  TEIJIOBOTO
GanaHc. Wsmepsiror YIEIbHYIO
TEIUI0EeMKOCTh BeuiectBa. COCTaBISIOT
AJTOPUTM PEIICHUs 33134
Ilo3naBaTejbHBIC: Brioupator,
COIOCTAaBJISIIOT " 00OCHOBBIBAIOT
CIOCOOBI peuieHus 3aa4d.
OCYILECTBISIIOT TOUCK W BBIACICHUE
HE0OX0AUMOMN nH(OpMALIH.
Bripaxaror CMBICIT CUTYaLH
Pa3NUYHBIMA  CPEACTBaMHU  (PHCYHKH,
CHUMBOJIBI, CXEMBbI, 3HaKkH). BbiOuparor
Hambonee  dQEeKTUBHBIE  CHOCOOBI
peLIeHus 3a/1a41

PerynsituBHble: COCTaBIISIOT IUIAH U
M0CJIE0BATEILHOCTD JIECTBUM.
OLCHUBAIOT JOCTUTHYTBI pE3yJIbTar.
CoCTaBIAIOT IJ1aH "
M0CJIE0BATEILHOCTD JIECTBUM.
OLCHUBAIOT JOCTUTHYTBII pe3yJIbTaT
KommyHukaTuBHble: PazBuBator
YMEHHE UHTEIPUPOBATHCS B IPYIILY
CBEPCTHUKOB M CTPOUTH MPOIYKTHBHOE
B3aUMO/ICHCTBHE CO CBEPCTHUKAMU U
B3pOCIIBIMH

OdopmiteH
ne paboThl,
BBIBOJT

2.3

2.1
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KoauuecTBo TEeNnJI0ThI,

BblJACAAI0LICECH NTPH

TonnuBo Kak HCTOYHUK SHEPTHH.
YnenabHasi TeNJI0Ta CrOpaHusi TONJINBA.
Amnanu3 Tabnuiel 2 ydyeOHIKa, (hopmyJia
A5 pacyeTa KOJIMYecTBA TeII0ThI,
BbIJ€/151eMOr0 MPH CTOPAHUHU TOIJINBA.
Pemenue 3agay

mamemamurka XMMnaA

3HaTh: 4qTo TakKO€  TOIIJIMBO nu
YAciibHas TCIUIOTA CrOpaHusd TOIJIMBA

YMerb:  0OBSCHATH  (U3NUECKUIN
CMBICJT YJETbHOW TEIUIOTHI CrOpaHHs
TOIJIMBA W PacCUMTHIBATH  €g,
MPUBOJUTH TIPUMEPBI IKOJIOTHIECKU
YHUCTOTO TOILTHBA

JInyHocTHbIe: COCTaBIISAIOT ypaBHEHHE
TEIUIOBOrO OanaHca AJIsl MPOLIECCOB C
HCIOJIb30BAHUEM TOIUINBA
Ilo3naBaTenbHbIE:
(hopMaNBHYIO  CTPYKTYpPY
Ymeror 3aMEHSTh TEpMUHBI
OINpeeTeHUIMU. YcraHaBIuBaOT
MIPUYHUHHO-CIIC/ICTBEHHBIE CBS3U
PerynsiTuBHbIe: CaMoCTOATENEHO
(opMyIHpPYIOT HO3HABATEIBHYIO IENb U
CTPOSIT JEUCTBUS B COOTBETCTBHUHU C HEH
KommyHukaTuBHbIe: ONHCBIBAIOT
coziepKaHue COBEPIIAEMBIX JAEHCTBHI C
LEJIBI0 OPUEHTUPOBKH IPEIMETHO-
TPaKTHYECKOHN MM HHOM JIesITeIbHOCTH

Beiremnsiror
3a/1aui.

3amaHusa Ha
COOTBETCTB
us

2.6

1.22.1-26

["pynnoBoii mpoekT «®u3nka B 3aragkax» ( Co3AaHHe KHUTH) SKCIIEPUMEHTAIBHBIM ITyTEeM MPOBEPUTH KaKasi
BOza OBICTpee 3aMep3HeT, Topstyast Win xojoaHas? [TocTpouTts rpaduk 3aBUCHMOCTH TEMIIEPaTyphl OT

BPEMCHU, U3MCPAA YCPE3 OAUHAKOBBIC IIPOMEXKYTKH BPEMCHU TEMIICPATYPY BOJBI, ITOKA Ha IIOBEPXHOCTU




PerynasitTuBHble: OCO3HAIOT KAUeCTBO U
YPOBEHb YCBOCHHS. Bnocar
KOPPEKTHBEl M JIONOJHEHUS B CIOCOO
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§ b5 X KommyHukaTtuBHble: Berynaror B
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JlaGopaTopHasi pa6ora N
KOJIHYECTB TeIJI0ThI Npu CMCIIMBAHUH BO/bI

CBOMX JIEMCTBUI
KommyHnukaTusHble: Berymaior B
JIMAJIOT, YYaCTBYIOT B KOJUICKTHBHOM
00CyXaeH!H TPOOIIeM, y4aTcst BIaJIeTh
MOHOJOTHYECKOH U THAIOTHYECKON
(bopmamu peun

M3rOTOBJICHNE apad)UHOBOM UTPYIIKH, C
MCITOJIb30BAHUEM CBEYH U MJIACTHIINHA.




Ka4yeCTBO U YPOBEHb YCBOCHHS
KommyHukaTuBHbIe: ONHCBIBAIOT
coziep’KaHue COBEpPIIAEMBIX JeHCTBUI
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KHHETHYCCKUX HpeHCTaBHeHI/Iﬁ

TOTO, YTO YK€ U3BECTHO U YCBOCHO,
M TOTO, YTO €I[€ HEM3BECTHO
KoMMmyHukaTuBHBIE: AJIEKBaTHO
HCIIOJIB3YIOT pEUEBhIE CPENICTBA
IUTSL TUCKYCCHH M apTyMEHTAIHH
CBOEH MO3HUITUN
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mamemamuxa

JIeNIaTh BBIBOJIBI, paboTaTh ¢ Tadnuiei
6 yueOHHMKA, TPHUBOIWUTH MPUMEPHI,
HCIIOJIL30BaHUS
BBIAEIAEMOM

BOJISTHOTO TIapa

SHEprud,

npu KOHJICHCAIN

OOBEKTHl M IPOLECCH C TOUKH 3PEHHUS
1IeJI0T0 U YacTen

PerynsituBHbIe: BHOCAT KOPPEKTHUBEHI
M JIOTIOJTHEHUS B COCTaBJIEHHBIE TIJIAHBI
KommyHukaTuBHble: C 10CTaTOYHOM
MOJTHOTOH M TOYHOCTBIO BBIPAXKAIOT
CBOH MBICJIH B COOTBETCTBHH C
3aJa4aMy U YCIOBHSAMH KOMMYHHUKALIH

3nanueso — npeomemmoiii Pemrenne
Pemenne 3amau o teme «Harpesanue te. onwim, npedmemnas 3anau,
[TnaBieHUe ¥ KPUCTAIITA3AIIUSY,
- KPaTKOBPEMEHHAS CAMOCTOSTEIbHAS komnemenyus, CaMOCTOATE
% pabota nozHasamenvHas u JIbHAA QE)
o & pedhnexcusnas pabota 8
o
o = OesamenbHOCHb o g
— E mamemamuxa -
b
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TlapooGpa3oBanue 1 MCIAPEHHe. 3HaTh: ONpeNeIeHHus WCIapeHuss | | JIwmoctnbie: Habmonator msmenenns | (DpoHTANIBH Buoeo: -
BHYTPEHHEW  OJHEPrUd  BOABI B - HCTapeHne
< CKOPOCTL chapennﬂ. . KOHICHCALIMH, KHIICHH pesynbrate ucrnapeHus. OOBICHSIIOT bIM OIIPOC - KUHEHHE
E Hacbimennplii 1 HeHACHICHHBIH YMmerThb: 00BACHATH IIOHMKCHHUEC | NOoHMKEHHE TEeMIIEpaTypbl npu S
S nap. Kongencauus napa. Ilpouecc TeMIIepaTypsl KHTKOCTH Ipy | HCIAPCHHH  KALKOCTH. Habmozator BOEL TpH
= kunenus. [1ocTossHCTBO Tponecc KUIICHUA, 3aBUCUMOCTDb
Z WCTIAPEHUH,  HPHUBOJUTH  TIPHMEPHI | rewmeparyps: S or TIOHHKEHHO
TeMIepaTypbl IPH KUIEHUH B N [
& OTKpBITOM cocyse. DuznyecKkuii ABJICHHHA IPUPOAEI, KOTOPBIC | atMocdeproro  tapienus. Crposr nu fasjie
= . o OOBSACHSIOT rpadux U3MEHEHUS
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OmnpezenuTe TEIIOTY PAaCTBOPEHUSI COJHU (caxapa).




BaaxxnocTs Bo3ayxa. Ciocoonl
onpejeJieHUs BJIaKHOCTH BO31yXa

OOBACHUTH TIOHATHE BIAXKHOCTH BO3/yXa,
[I0Ka3aTh

IpoGeMHOe U3JI0KeHNE, becena,
OOBACHUTENBEHO UII

Bi1a:kHOCTH Bo3myxa. Touka pochL.
Crnoco0Obl OnpeieNeH s BIaKHOCTH
Bo3ayxa. Furpomerpsoi:

3HAaTh: TIOHATHE BIIAXXHOCTH BO3IyXa
U crnocoObl OMpeneNeHns BIaKHOCTH
BO3yXa

YmeTn: MIPUBOIUTH MIPUMEPHI
BIIUSTHUS BJIQXKHOCTH BO31yXa B OBITY
U JIEATSIBHOCTH YEIOBEKa, M3MEPSTh

aHAJM3UPOBATh €ro0 PE3yNbTaThl H
JIeJIaTh BBIBOJIbI, paboTaTh ¢ TabMIIeH
6 ydeOHWKA, TPUBOINTH TPUMEPHI,
HCIOIb30BaHUS
BBITICIIIEMOM

BOJITHOTO TIapa

SHEPIHH,

npu KOHJICHCAIn

KOH/ICHCALMOHHBIA M BOJIOCAHOM. BIQKHOCTb  BO3/yXa, paborats B
Icuxpomerp. M3mepeHne BIa)xHOCTU L —
I~ BO3ayXa ( mpakTHdeckas padbora) Py
S Mamemamuxa, 6uonoz2us. Texnuxa,
celbCeKoe X035UCMB0
Oco0eHHOCTH IPOLIECCOB 3HaTh: MOHATHE NMAapOOOpPa30BaHUS U
= i HCIIAapEeHUdA U KOHACHCAIUU. KOHACHCAlIuun
= 2 IToromenne 3HePIruu Npu YMerb:  OOBSCHATH  MOHWKCHHE
-3
g § HCIMAPCHUH KUIKOCTH U TEMIICPATYPhI KHUIKOCTHU npu
§ % BBIACJICHHUE €€ NTPU KOHICHCAIIUH HCIapCHUH, IIPpUBOAUTH IIPUMEPLI
5 g napa SIBIICHUI IIPUPOABL, KOTOpbIE
S s § OOBSICHSIOTCS KOHJEHCaluel mapa,
© i E g MIPOBOJMUTH HUCCIIEeN0BaTEIbCKUN
S g = | mamemamuka JKCIEPUMEHT 1o HU3Yy4EHUIO
o
= = = HUCIapEeHUs u KOHJEHCAllUH,
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JInuHocTHbIe: V3MepsIoT BIIAXKHOCTH
BO3/IyXa IO TOYKE POCHL. OOBICHSIIOT
YCTPOWCTBO W TNPHUHLMIT  JIEHCTBUS
MICUXPOMETPA M TUTPOMETpa
Ilo3naBaTejbHBIC: IIpumenstor
MeTo/ibl MH(MOPMAILIMOHHOTO TOUCKA, B
TOM YHCJIE C IOMOIIBI0 KOMITBIOTEPHBIX
CpeCTB. YMEIOT BHIOUPATh CMBICIIOBBIE
€AMHMLBI TEKCTa U YCTaHaBJIMBATh
OTHOIICHHS MEXY HUM
PerynsiruBHbIe: CaMOCTOSITETLHO
(bopMyIHpPYIOT NO3HABATEIBHYIO LENb 1
CTPOST ICUCTBUS B COOTBETCTBUU C HEM
KomMMyHuUKAaTHBHBIE: Y CTaHABINBAIOT
paboune OTHOLICHHS, y4aTcs

3¢ (HEeKTUBHO COTPYAHUIATH U
CIOCOOCTBOBATH MPOIYKTHBHOM
Koomnepauuu

JInunocrublie: Habmonaror n3MeHeHHs

BHYTpPEHHEll ~ JHeprum  BOABI B
pesynbrate ucnapeHus. OOBICHSIIOT
HOHIKEHUE TeMIepaTypsl npu
ucnapeHud kuakoctd. HaGmonaror
mporecc  KHIEHUs, 3aBUCHMOCTB
TEMIepaTypsl KHUIICHHUS oT
armocepHoro nasnenus. CTposT u
OOBSICHAIOT rpadux HM3MEHEHHUS
TEMIepaTypsl KUIKOCTU npu
HArpeBaHuM U KMIICHUH

Io3naBaTenbHbIE: CrposiT
JOTUYECKHe  LENH  PacCykACHM.
VcTaHaBIMBaIOT HPUYUHHO-
CIIEJICTBEHHBIE  CBSI3W.  BhIenmsiorT

00BEKTHl M MPOLECCHl C TOYKU 3PEHUS
1IeJI0T0 U YacTen

PerynsituBHbIe: BHOCAT KOPPEKTHUBEHI
¥ JIOTIOJTHEHUS B COCTaBJICHHBIE MTJIAHBI
KommynukaTuBubie: C 10CTaTOYHOM
TIOJTHOTO! U TOYHOCTBIO BBIPAXKAIOT
CBOH MBICJIH B COOTBETCTBHHU C
3aJa4aMy U YCIOBHSAMH KOMMYHHKAILIHH
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001ieil Mepsl Teruia 1 paboTHl. . .

[PAaBHOLICHHO TO/IbeMY Tesia Maccoit 1kr Ha 460 m. [IpoBepbTe
IpesvibTat, mouavy. JhxoyieM. IIposennTe Heo6. Beruunci.




crnocod  AEHCTBHS € STaJOHOM.
OCo3HAalOT  KauecTBO U yPOBEHb
YCBOEHHS

KommyHukaTuBHbIe: PazBuBaror
YMEHHE HHTETPUPOBATHCS B TPYIIITY
CBEPCTHUKOB M CTPOHUTH MPOTYKTHBHOE
B3aUMO/IEHCTBHE CO CBEPCTHUKAMU U
YUHUTEIEM

Pemenue 3ana4d Ha pacder 3HATh: OCHOBHBIE IIOHATHS IO | JIMumocTHble: Berincnsior yiemnyo | [ThopepOoqH
v o TEIJIOTY IUIaBJICHUS "
YAEIBbHON TEIIOTHI M3YYEHHOU TeMe HapooBpasoBaHs semectsa, | &1
mapooOpa3oBaHus, KOJIHMIECTBA YMeTb:  HaxomuTh B TaOJHIE | Cocrapnsor ypasmenms Temiosoro | paboTa
TEIUIOTHl OTIAHHOTO TEIIOM ( HeoOXOAMMBIC TaHHBIC, PACCUUTHIBATH 62“;?2 ¢ y‘*eT‘;M . Tporeccos
Harp€BaHus, IIaBJICHUA )4
. MIOJIYYCHHOT0) MIPU KOHICHCALIUU, KOJIMYECTBO  TEIUIOTHI, TMONYYEHHOE | napooGpasosans
s OTIpeIeIICHHUE BIAXKHOCTH BO3AyXa | WIM OTIHAaHHOE TEJIOM, VyAeNbHYIO | Ilosnasarenbubie: Brugemstor
606 i
g TemIoTy Hap006pa30BaHI/I$I, 0000IIeHHbIH CMBICT U (QOpMaTbHYIO o~
o Pl CTPYKTYDPY 3a/1a4H. Bri6uparor, © —
Ay = BJIQ)KHOCTb CONOCTAaBIAIOT U OOOCHOBBIBAIOT ~
= <
E mamemamurka YMeTh: HAXOIUTh B TadInIEe CIIOCO0K! PEIIICHHs 3a1a4H —
E 6 PeryasituBHble: Cim4aiot CBOH
2 HEOOXOJUMbIE JIAHHBIE, PACCUUTBIBATD | ¢ 0t06  reficrms ¢ HTATOHOM.
KOJIMYCCTBO TCMJIOThI, IOJYYCHHOC | OCO3HAIOT — Ka4ecTBO M yPOBEHb
WIH OTJAHHOE TEJIOM eJIbHYIo | YeBOeHHA
A > YA Y KommyHukaTuBHbIe: PazBuBaror
TCIIOTY Hap006pa30BaHHﬂa YMEHHUE UHTEIPUPOBATHCS B IPYIILY
BJIAKHOCTD CBEPCTHUKOB U CTPOUTH IIPOLYKTUBHOE
B3aHMOHeﬁCTBHe CO CBEPCTHUKAMHU U
YUHUTEIEM
Pemenve 3a1a4 Ha pac4eT 3HaTh: OCHOBHBIC [IOHSTHS IO | SHarueso —  npeomemnubiii  onvim, | TecToBas
o o npedyemnas Komnemenyus, y4ebuas u | paGota
yHeHBHOH TCIUIOTBI H3yquHOH TeME NO3HABAMENbHAS OCSIMENbHOCb
napooOpa3oBaHUs, KOINIECTBA YMeTb:  HAXOOWUTh B  TaONHUIE | JInunocTHble: BLMHCIIOT yelbHYyO
TEIUTIOTHl OTIAHHOTO TEJIOM ( He0OXO0UMbIe TaHHBIE, PACCUNUTHIBATE | oMY TLIaBICHHA 1
napooOpazoBaHus BEILIECTBA.
MIOJIYYCHHOT0) TIPU KOHICHCAIIUU, KOJIMYECTBO ~ TEIUIOTBI, MOIYYEHHOE | Cocrapisior ypaHeHHS —TeILIOBOTO
- OTIpeJICIICHIE BIIAXXHOCTH BO3AyXa | WIM OTIHAaHHOE TEJIOM, VACIHbHYIO | 0ananca ¢ yueroM  IpoLeccos
) TEIIOTY IapOOOPA30BAHMS, | o Poratit, TUIaBICHMA "
= apooOpa3oBaHus
g BJIaXKHOCTb ITo3naBaTesbHBIE: Brigenstor N
8 ] Mmamemamuxd 0000ImeHHbI cMBICT U (QOpMaNbHYIO —
= E CTPYKTYPY 3ajJlaun. Bribuparor, <
@ COITIOCTABJISIIOT u 000CHOBBIBAIOT —
E CIOCOObI PelIeHHUs 3aJa9K
- PerynsiTuBHbIe: Cnnuaror  cBoit

[Ipy HOCTOSIHHOM HAarpeBaHWH HAIll OPraHu3M CIOCcOOeH BhIIepKaTh Temieparypy 10 + 160 rpaxycoB. OObscHuUTE

[pH KaKKX YCIOBHSX 3TO BOZMOXKHO ( IUCKYCCHS)
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TenyoBble ABUTaTE/IH..
ﬂBI/ll"aTeJ'lb BHYTPCHHETO

cropanuns. KII1/1.,

PaboTa rasa u mapa npu paciupeHuu.
TennoBbie ABurareau. [Ipumenenue
3aKOHA COXPAaHEHMS U TpeBpalleHUs
SHEPrUH B TEIUIOBBIX JBUTATEIISIX.

YerpoiictBo u npuHuun aeiicreus JABC.

DKonoruueckue mpooiaeMsl Ipu
ucnonszoBanuu [IBC. YerpoiicTBo
NPUHIHUN AeiiCTBHA NapOBoii TypOMHBI.
KII TensioBoro asuraressi. Pemenue
3amayq

Mamemamuxa, mexuuxa

3HaTh: pa3NUYHBIE BHIBI TEIUIOBBIX
MaIIIUH, CMBICI KO3 puIreHTa
[OJIE3HOTO JIEUCTBHSI U YMETh €ro
BBIYUCIIATH

YMeTb: OOBSCHATH NPUHIUI PabOTHI
n ycrpoiictreo JBC, mnpuBoauth
npumepsl  npumenernss JIBC  Ha
MPaKTUKE, OOBSICHATH YCTPOWCTBO H
OpUHOMI PabOTHl MAapoBOW TYPOUHEI,
NPUBOJUTH MPHUMEPHl NPUMEHEHUS
MapoBOil  TypOMHBI B  TEXHUKE,
cpasuuBath KIIJ[ paznuunpix mammH
U MEXaHU3MOB

JInyHocTHbIe: OOBSIICHSIOT YCTPOHUCTBO
W TIPUHIIMIT IEUCTBUS TEIUIOBBIX MAIIUH
Io3naBaTtesbHBIE: BbIpaxaroT cMBbICI
CUTYyallMl Pa3IM4YHBIMH  CPEICTBAMHU
(pPUCYHKH, CHMBOJBI, CXEMBbI, 3HaKH).

AHaIU3UPYIOT 00BEKT, BBIJIEIISS
CYIIECTBEHHBIE M  HECYIECTBEHHBIC
MIPU3HAKH

PeryasituBable:  CraBat  y4eOHYyIO

3a7aqy Ha OCHOBE COOTHECEHHUS TOro,
YTO YK€ M3BECTHO M YCBOCHO, M TOTO,
YTO ellle HEM3BECTHO
KoMMyHHKaTHBHBIE: YMEIOT (WIH
Pa3BUBAIOT CIIOCOOHOCTB) € IIOMOIIBIO
BOIPOCOB 00BIBATH HEJOCTAOLILYIO
nadopmanmo. OGMEHUBAIOTCS
3HAHMSAMH MKy WICHAMHU IPYIIIBI

becena,
3aJaHus Ha
COOTBETCTB
ne

211

5.2

1.25.1

Buoeo:
YCTPOHCTBO
1 IPUHIAT
padoTsl
TapoBoOil
TypOUHBI
YCTpPOHCTBO
1 IPUHIAT
paboTsI
JIBHTATES
BHYTpCHHET
0 cropanus

Haiitu B razerax cTaThbi U COOOILEHHUS O TOM,|

Kak MpoOJIeMbl, CBI3aHHBIC C 3arPA3HEHUEM B
031yXa, PEIIAloTCs B Apyrux crpanax ( ohopmuy|

N
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Pemenue 3agay. IlonroroBka Kk KOHTPOJIbLHOM padoTe.

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

mamemamuxa

3HaThb:  OCHOBHBIE  MOHATHIA W
(hopMyIIBI IO JAHHOM Teme

YMeTh: TIPUMEHATH TTOJYYE€HHBIC 3HAHUA
IIpY pELICHNN 3a7a4

JIMYHOCTHBIE: OnKCHIBAIOT
NpeBpaliCHuss DOHEPIruM B TEIUIOBBIX
JBUTaTCIIAX. Brruucistor

MEXaHHUYECKYI paboTy, 3aTpayeHHYIO
sHepruto tormBa u KIIJ[ TemmoBoro
nBurareis. O0CY)KIal0T SKOJIOTHUECKUe
TOCJIC/ICTBHSL TIPUMEHEHUS JBUTATENei
BHYTPEHHET0 CrOpaHUs, TEIUIOBBIX U

THIPOAJIEKTPOCTAHIIHIA; MyTH
TOBBILIEHUS s dexTuBHOCTH u
9KOJIOTHYECKOH 6e30macHOCTH

TEIUIOBBIX MalllMH
Io3naBatenbHble: OpUCHTUPYIOTCS U
BOCIHPHHHUMAIOT TEKCTHI
XyI0>)KECTBEHHOT 0, HAYYHOTO,
IIyOMUIUCTHYECKOT0 W O(QHIHMAIBHO-
nenoBoro  ctwied.  CTPyKTypHpPYIOT
3HAHUSL. BoccranaBnusaor
MPeIMETHYIO CUTYyallUIo, OMHCAHHYIO B
3ajade, MyTeM IepedOopMyJIMpPOBAHMUS,
YIPOIIEHHOTO IIepeckaza TeKCTa, C
BBIJICICHHEM TOJIBKO ~ CYIIECTBEHHOI
nHdopMann

PerynsituBHbIe: Cnuyalor  cBOM
crnoco®  AeHCTBHA € OTaJOHOM.
OCo3Ha[OT ~Ka4ecTBO M YPOBEHb
ycBoeHHs. OLEHUBAIOT JIOCTUTHYTBIN
pe3ynbTar

KommyHukaTuBHbie: [Inanupyror
o0mue crnocoOsl paboTsl. OnpenessoT
LeNy U QYHKIUH y4aCTHUKOB, CIOCOOBI
B3aNMOAEHCTBUSL. YMEIOT (WM
Pa3BUBAIOT CIIOCOOHOCTB) OpaTh Ha
ce0s1 MHULIMATUBY. AJIEKBaTHO
HCTIONB3YIOT PeYeBBIe CPENCTBA IS
JUCKYCCHU U apT'yMEHTaIluH CBOei
no3unuy. MHTepecyloTes qTyKum
MHEHHEM U BBICKa3bIBAIOT CBOE

Pemenne
3amay

W 3MENKHU HaJl

McclieIoBaHNe U 00BbSICHEHHE BPALCHHS M YCKOPEHHS BpALCHHs OyMaXKHO

OOBsICHEHNE TAHHOTO SIBJICHUS.

BKJIIOUEHHOM 3JI. JTaMITOM.
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Pemenune 3agau. Ilonroroska K

ii padore.

KOHTPOJBbHOHA pa

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

mamemamuxa

3HaThb:  OCHOBHBIE  MOHATHIA W
(hopMyIIBI IO JaHHOM Teme

YMeTrb: TPUMEHATH  IOJIY4YEHHBIE
3HAHUSI [IPU PELICHUH 3a1a4

JIn4HOCTHBIE: Beruncnstor
KOJIMYECTBO TEIUIOTHI B  Ipoleccax
Telulonepelayd IpH HAarpeBaHUM U
OXJIQXKAECHHUH, 1aBJIEHUU u
KpHCTaJUIU3aLUH, HCNapEeHUn u
KOHZIEHCALlHU

Ilo3naBaTejbHBIC: Bri6uparor
OCHOBaHMS U KPUTEPUU Ul CPAaBHEHMUS,
cepualuy, KlacCU(pUKauud OOBEKTOB.
CocTaBisIoT ~ Ieloe M3 4YacTel,
CaMOCTOSATEIBHO Jl0CTpauBasi,
BOCIIOJIHSS] HEJIOCTAIOIHE KOMIOHEHThI
PerynsituBuble: OCO3HAIOT Ka4eCTBO U
YPOBEHb YCBOEHHUSL. Buocsat
KOPPEKTHBBl M JIOIOJIHEHUs B CIOCOO
CBOUX AelcTBHHA

KommyHukatuBubie: [IposBistor
TOTOBHOCTbH a/IeKBaTHO pearupoBaTh Ha
HY>KZIbI IPYTUX, OKa3bIBaTh IIOMOILb U
SMOLIMOHAJIBHYIO HOAJEPIKKY
napTHepaM

dusnyuecku
M JTUKTaHT
Ne 2um
TIPOBEPOUH
as pabora

MCCJICNOBAaHUE IBYX KYCOYKOB JIbJia OGepHyTle B

0eIyI0 M YepHYIO TKaHb I10]1 IeHCTBUEM
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02

Kountpoannasi padora
« U3menenne arperaTHbIX

COCTOSHUH BeliecTBa»

KonTponbHas pabora mo Teme «
N3menenue arperaTubix
COCTOSIHMH BEIIECTBa»
Mamemamuxa

3HaTh:  OCHOBHBIE  TOHATHS W
(hOpMyIIBI IO JAHHOW TeMe

YMerb: TNpPUMEHATH  IOTYyYCHHBIE
3HAHUS NPU PELLICHUHU 3a1a4

JIMYHOCTHBIE: JleMoHCTpHpYIOT
yMeHUe COCTaBJIIATh ypaBHEHHE
TEIJIOBOro OajnaHca, ONUCHIBATH U
OOBSICHATH TEIUIOBBIE SIBICHUS
Ilo3naBaTenbHbIE: BriGuparor
Haubonee  dpdexTuBHBIE  CIOCOOBI
pemenus  3agad.  OCO3HaHHO U
MIPOM3BOJILHO CTPOST peueBble
BBICKa3bIBAHUsSI B MUCHMEHHOM (opme
PerynsituBabie: Oco3HAIOT Ka4eCTBO U
YpOBEHb YCBOEHHMS. OrneHnBaroT
JOCTUTHYTBIH pe3yabTaT
KommyHukaTuBHbIe: ONHCBIBAIOT
COZiepKaHue COBEPINAEMBIX JIEHCTBUMH

KUumMr
Kontponbu
as pabora
Neo 1 crp.
28-39 (5
BapHaHTOB)

28-211

[OCTPOCHHE KJIaCCH(DUKAIMOHHON CXEMBbI, BBIICIISSL

OCHOBaHHEM JIeJICHUsI CIIOCOOBI H3MEHEHNUS BHYTPEHHEH

PHepruu ( MeX. paboTa.

, XUM. pC€aKluu, B3aMMOJICHCTBHE [BKIIOUYEHHOMH 3J1. JIAMITOYKH.

KP




Paznen 2 DJIEKTPUYECKHUE SABJIEHUS ( 25 yacoB)
OcHoBHBIE BU/IBI IEITEILHOCTH yueHUKA: HaOmroaaTh ABICHUS ICKTPU3AIIUY TS MPU CONPUKOCHOBEHUU. OOBSICHSITH SBICHUS JICKTPU3AIIUU T U B3aUMOCHCTBUS
ANEKTPUIECKHX 3apsioB. MccinenoBarh qeCTBHA AIEKTPHUYECKOTO MOl Ha TeJla M3 MPOBOJHUKOB U AMAJIEKTPUKOB. COOMPATh M MCTIBITHIBATH SJEKTPHUYECKYIO [eMb. MI3TrOTOBIATH I
WCIIBITHIBATh TATbBAHUYECKHA AIIEMEHT. VI3MepsTh CHITy TOKA B IEKTPUIECKOH 1end. M3mMepaTs HanpshKeHNe Ha ydacTKe enu. M3MepsaTs dJeKTpHIecKoe COPOTHBIICHHE.
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IlocaenoBarenanbHoOE U nmapajajejJbHoe

COCIMHCHHUSA NMPOBOAHUKOB

[HocaenoBaTenbHOE H apajjiebHoe
coeJUHEeHUEe MPOBOAHUKOB.
ConpoTuBJjieHue MOCJI€10BATETbHO
CcOeJUHEHHBbIX MPOBOAHUKOB,
CONMPOTHUBJIEHUE IBYX NapaJLIeabHO
cOeIMHEHHBbIX MPOBOIHUKOB, CHJIAa
TOKA U HANPSI’KEHUS B LeNH MPH
MOCJIe0BATEILHOM COeJHHEHNH
napauieJibHoM coeuHeHuM. Pemenue
3a1ad.

mamemamuka

3HaTh: 4TO TaKoe MOCIIEIOBATEIILHOC
u napauiesibHOe COeZIMHEHHE
HPOBOIHUKOB

Ymers: HPHUBOIHUTh HIpHMEPbI
MOCJICIOBATENILHOTO M TAPaJICIILHOTO
CONPOTHBJIICHUSI  TPOBOJHUKOB
PacCUHMTHIBATD CHITY TOKA,
HaIpsHKCHUE, CONPOTHBIICHUE
MPOBOIHUKOB IPU MOCIIEA0BATEILHOM
u napajuiebHOM COCZIMHEHUH
MPOBOJIHUKOB

¢dbopmamu peun

JInunoctHbie: COCTaBIIAIOT CXEMbI U
CO6I/IpaIOT e C IMOCICaOBATCIbHBIM
COoeIMHEHUEM 2J1eMeHTOB. COCTaBIISIOT

CXEMBI n COGI/Ipa}OT nenu C
apaJICIIbHBIM COCOVHCHUEM
DJIEMCHTOB

ITo3naBaTe/sibHBIE: CaMOCTOsTENBHO

CO3JA0T aJITOPUTMBI ACATEIIbHOCTU IIPU

peleHun npobiiem ITIOUCKOBOT'O
xapakTepa
PerynsituBHbIe: Canyaror cBOM

c11oco0 JAeHCTBHS C DTAIOHOM
KommynukatuBHble: Berynaror B
JTHAJIOT, y4aCTBYIOT B KOJUICKTUBHOM
00CY)XIEHUH, Y4aTcs BIAJIETh
MOHOJIOTHYECKOW U TUATIOTHYECKOMN
peubio

CocraBieH
e
JJIEKTpHUYIEC
KHX Iene

3.7

1.2

[1o MapKupOBKE 3JEKTPUUYECKOTO YalHUKA
(KMTISTHIIBHUKA) paccuuTaiiTe pabory

DIIEKTPUYECKOI0 TOKa IpY HarpeBanuu 1 1 .Boasl 10O
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Pemenne 3aga4 Ha 3axkon OMma 115 yYJyacTKa uenu,

mocJIeA0BATC/IbHOC H MAPAJLJICJIBbHOC COCAUMHCHUE

IPOBOAHUKOB

CoenuHeHNe TIPOBOTHUKOB.
3axon OMa 17151 y4acTKa LemnH.

Mmamemamuxa 06X, buonorma

3narb: BriBox ¢opmyn coennHeHUi
MIPOBOJHHKOB, CMEIIaHHBIC
JNIEKTPUYECKHE LIETH

YMmerb: paccuuThIBaTHL CHILy TOKA,
HaIIpSOKEHUE, CONPOTUBIIEHUE IIPU
MapaJuIeIbHOM W TIOCIEN0BATEIBHOM
COCIMHEHUHU IIPOBOJHUKOB,
IIPUMEHSATH 3HAHMS K PELICHUIO 33]1a4.

JInyHocTHbIe: COCTaBISIOT CXEMbI H
PAacCUUTHIBAIOT enu c
[0CJIE/I0BATENbHBIM M HapajlieIbHbIM
COEAMHEHUEM JJIEMEHTOB.
JIeMOHCTPHUPYIOT yMEHHE BBIYUCISATH

cuity TOKa, HalpspKeHue "
CONPOTUBIIEHUE Ha OTEIBHBIX
ydJacTKax IIeTU C MOCIIeI0BATEIbHBIM 1
napauiesIbHbIM COCIMHEHUEM
TIPOBO/IHUKOB

ITo3naBaTe/sibHBIE: Beinemnsiror

0000IIeHHbIH CMBICT U (HOpPMaNbHYIO
CTPYKTYpY 3a/iadil. BBIIesioT 00beKThI
U TPOLECCH C TOYKU 3PEHUs LEIOoro U
yacTeu. Bribupator Haubouee
3¢ QeKTUBHBIC  CIIOCOOBI  PEIICHHUS
3amad. OCO3HaHHO M IIPOH3BOJBHO
CTPOSIT ~ peYEBBIC BBICKA3BIBAHHS B
MUCbMEHHOH (opme

PerynasituBHble: BHOCAT KOPPEKTUBEHI
U JOMONHEHHs B CIOCOO  CBOHMX
nerictBuii.  OCO3HAIOT KAayecTBO H
YpPOBEHb YCBOCHUSL. OueHuBaoT
JOCTHTHYTBIN Pe3yJbTaT
KommyHukaTuBHble: PaGoraior B
IpyIIle, yCTaHABINBAIOT paboune
OTHOLIEHHS, yIaTcsi 3P (HEeKTHBHO
COTPYIHHUYATH U CIOCOOCTBOBATD
MIPOIYKTHBHOI KOOIIEPAIHHL.
OnuChIBAIOT CO/IEpKAHIE
COBEpIIAEMBIX JEHCTBUI

dusnyuecku
M JTUKTaHT
Ne 4,
pelieHue
3aj1a4 Ha
CMEIIIaHHOE
COCTUHCHH
e
MPOBOTHUK
OB

3.7

BrustHue Oy KAAI0IIEro TOKa Ha KOPPO3HIO MeTallIa
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BOIIPOCOB JOOBIBATH HELOCTAIOLIYIO
uHpopmanuro. OOMEHHBAIOTCS
3HAHUSIMH MEX/Ty WICHAMH TPYIIIBL TS
MPUHATUS SPPEKTHBHBIX COBMECTHBIX
pemeHunit
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BbIICHUTD NPUYKHBI IEPETPY3KU CETU U
KOPOTKOT'O 3aMbIKaHHsI, O0BSICHAUTD
yJanuMcs Ha3HaueHUe
NpeloXpaHuTeNneit, U3y4uTh yCTPOUCTBO
JIAMITBI HAKATMBAHUSL.

YIpaBJIATh MOBEICHUEM MapTHepa -
yoexnaTh ero, KOHTpPOJIMPOBATH,
KOPPEKTHpPOBaTh U  OLIEHHWBATh €ro
JICHCTBUS.
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HOBTOpel{l/Ie TEMbI ((3J1€KTpl/l‘leCKPle ABJICHU D

Pemenue 3anau.

IloBTOpEHNE OCHOBHBIX BOIPOCOB
M0 N3yYEHHOU TeMe, POPMYJIBI,
pelieHue 3aaad.

3aKkpenuTh 3HaHUS yJaruxcs o pabore u
MOII[HOCTH IEKTPHYECKOTO TOKA, O
TEIJIOBOM JEHCTBHH TOKA 1
c(hOpMHIpOBaTh HABBIKH pacyeTa
KOJIMYECTBA TEIUIOTHI BBIAEIIEMOTO B
Pa3IMYHBIX yIacTKax dJI, e

mamemamuxa

3HaTh: OCHOBHBIC IMOHATHSA U (POPMYIIBI
YMeTb:  UCNONB30BaTh  IOJTyYEHHbBIE
3HAHMS NIPH PELICHHUH 3a/1a4

JlnyHocTHbIe: Pabotaror ¢ "kapToii
3HaHuil", J00aBIAIOT IOSCHEHHMS W
KOMMEHTapHd K HHIUBUIYaJbHOMY
00pa3oBaTeILHOMY MapIIpyTy.
Paborator Ha TpeHaxKepe
(MHTEpaKTUBHBIE NPOBEPOYHBIE TECTHI).
TIpoBepsitoT  ypOBEHb  YCBOGHUSI U
Ka4yeCTBO 3HAHMI O TEME, YCTPaHSIOT
"Gernple naTHA"

Ilo3naBarenabHble:  CTPYKTYpUPYIOT
3HaHHWA. BBIOMpalOT OCHOBaHUS U
KPUTEPUH Ul CPaBHEHHs, CEpUALHH,

KIIaccu(puKanuu 0OBEKTOB.
CocTaBisIoT  Ieloe M3 4YacTel,
CaMOCTOSATENIHO JoCTpaunBas,
BOCIIOJTHSIS HEZI0CTAloIINe
KOMIIOHEHTBl.  BBIpakaloT ~ CMBICIT

CHTYAaLUH Pa3IUYHBIMH CPEICTBAM
PerynsituBHble: OCO3HAIOT Ka4€CTBO U
YPOBEHb YCBOCHHUS
KommyHukaTuBHble: OOMEHHUBAIOTCS
3HAHUSIMH MEXIY WICHAMHU IPYIIIBI 1JIs
TIPUHATAS 9P (PEKTHBHBIX COBMECTHBIX
petenuii. Pa3BuBaror criocobHOCTH €
HIOMOII[IO BOIIPOCOB J00BIBATH
HH(OPMALHIO, TEMOHCTPUPYIOT
CIIOCOOHOCTH K IMIIATHH, CTPEMIICHHE
yCTaHaB/IMBATh OTHOLICHUS
B3aMMOIIOHUMAHUS

dusnyuecku
M JTUKTaHT
Ne 5,
CaMOCTOSTE
JIbHOE
pelienue
3aj7a4 npu
KOHCYJBTH
poBaHUU
YUHUTENSA

3.1-39

dusuka B auTeparype (IPOEKT)
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KonTpoabhas padora Ne 4

«PaboTa 1 MOIIHOCTL
IEKTPHYECKOT0 TOKA»

Konrtponbnas paboTa no temam:
Pabora u MomHoOCTh
JIEKTPUYIECKOTO TOKa», «3aKOH
Jbxoyns — Jlennay, 3akoH Oma u
T.IL.

mamemamuxka

3HaTh:  OCHOBHBIE  MOHATHA H
(dhopMynbl
YMerh:  OpUMEHATH  3HAHHSA K

PEIICHUIO 3a1a4

JIM4HOCTHBIE: JleMOHCTpHUPYIOT
yYMEHHE pelIaTh 3ajadd I0 TeMe
"DeKTpuuecKue siBJIeHUs"
Ilo3naBaTejbHBIC: Bri6uparor
Hambonee  d¢QEeKTUBHBIE  CHOCOOBI
pewenuss  3amad.  OCO3HaHHO U
MIPOU3BOJILHO CTpOST pedeBble
BBICKA3bIBaHUS B IICBMEHHOH (hopme
PerynsituBHbIe: Brigensror u
OCO3HAIOT TO, YTO yXK€ YCBOGHO H UYTO
ele IOJUISKHUT YCBOCHHUIO, OCO3HAIOT
Ka4ecTBO U YPOBEHb YCBOCHHUS
KommynukaTupubie: OMUCHBAIOT
CoJep;KaHUe COBEPIIAEMBIX JAECHCTBUIL €
LEJIbI0 OPHEHTHPOBKHU IIPEIMETHO-
MIPaKTUYECKOI WM MHOH e TeIbHOCTH

KUumMr
KonTponsn
ast pabora
Ne 4 ctp.
63-70 (5
BapHaHTOB)

3.1 39

Omnpenenure paboTy, KOTOPYIO COBEPILIACT MIEKTPUIECKHUI TOK B

1 neHb, HE/IeITI0, MECHII, TTOJIb3YSCh MOKa3aHHAMH

Balllell KBapTUpe 3a

Bripaszute sty sHepruio B Mk

CUCTYUKA DJICKTPUUYCCKOU DHCPTHUH.

KP

Paznen 3 DQJIEKTPOMATIHUTHBIE SABJIEHUS ( 6 yacoB)
OcHoOBHBIE BH/ABI IeSITEIbHOCTH YYeHHKA. DKCIIEPHUMEHTAIBHO U3y4aTh SABJIECHUS MATHUTHOTO B3aUMOJIEHCTBHS Ten. V3ydaTs siBIeHHd HaMarHW4MBaHUA BenlecTsa. Mccnenosats
JeMCTBUE IIEKTPUIECKOr0 TOKA B IPSIMOM IPOBOIHUKE HA MarHUTHYIO CTpenky. OOHapy>KuUBaTh AEHCTBHE MArHUTHOTO HOJISI HA IPOBOJHUK ¢ TOKOM. OOHapy>KUBaTh MarHUTHOE
B3aUMOJIEUCTBHE TOKOB. M3y4aTh NPUHIMUI AEUCTBUS 3JIEKTPOIBUTATENS

1/50

MarnuTHoe 1oJjie ToKa

MarsuTHoe nmoJie.
YcTaHOBIEHUE CBSI3U MEXAY
3IEKTPUUYECKUM TOKOM U
MarHUTHBIM I10J1eM. OnbIT
Opcrena. MarHuTHoOe noJjie
NPSAAMOro Toka. MarHuTHbIE

JJUHUHU MATrHUTHOI'O ITOJIA
CchopMupoBaTh y yJamyuxcs: HayIHbIE
MPE/ICTABICHHUS O MATHUTHOM I10JIE U
YCTaHOBHT CBSI3b MEX/Y ICKTPHUCCKUM
TOKOM U MarHUTHBIM HOJIEM

ucmopust

3HaTh: CMBICJI MOHATHUSA MarHUTHOT'O
ojid ¥ TIOHHMAaTh , YTO TaKoe
MarHuTHBIE  JIMHAM W KaKUMH
0COOEHHOCTSIMHU OHU 00J1a1al0T
Ymerb: BbIABISATE CBSI3b  MEXKIY
ANEKTPUIECKHM TOKOM W MarHUTHBIM
10JIeM, OOBSICHATD CBSI3b HANIPABJICHUS
MAardUTHBIX JIMHUM MArHUTHOTO IIOJIS
TOKa C HampaBJCHHWEM TOKa B
MPOBOJHUKE, TPUBOIUTL HPHUMEPHI
MarHUTHBIX SIBJIEHUI

JInunoctHble: Vccaenyior neiictBue
JJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTpEIIKy
Ilo3naBaTenbHbIE:
¢dopmynupyror  npobnemy.  CtposT
JIOTUYECKHE  IIEMH  PacCYKIEHUH.
YcTaHaBauBaOT MIPUYUHHO-
CIICICTBEHHBIE CBSI3U

PerynasiTuBHbIE: CaMocCTOATENBHO
(hOpMyYIHPYIOT TTIO3HABATEIBHYIO LIENb 1
CTPOSIT JEHCTBUS B COOTBETCTBHHU C Heil
KommyHukaTuBHbIe: Vcnons3yoT
aJICKBAaTHBIC SI3BIKOBBIE CPEACTBA IS
0TOOpPaKEHUSI CBOMX YYBCTB, MBICIICH 1
o0y XIeHHUI

Brigensior Hu

Pa6ora nan
OIIMOKaMH
KOHTPOJIbH
BIX
3aIaHUI

3.10

14

Buoeo:
- OIIBIT
Opcrena

BiusiHue MarHUTHOM aKTHBAILMK Ha

CBOICTBA BOJIbI




Mamemamuxka, acmporomus,
eeonoaus, eeozpadus

B3POCIIBIMH

& MarsHuTHOe 1oJie KaTylIKH C 3HaTh: YCTPOWCTBO M TIpUMeHeHHe | JImumHocTnbie: Habmonaior marnutHoe | QhopmIreH Buoeo:
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o i =}
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oY = OT CWJIbl TOKA U HAJIMYKA CEPACHHUKA O 0 L
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Sl —
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IMOCTOSIHHOM MarHuTe




IToBTOpEHME TEMBI
JJIEKTPOMArHUTHBIE SIBIICHUS.

mamemamurka

KoMmyHukaTuBHBIC: YuaTcs
apryMEHTHPOBATh CBOIO TOUKY 3PEHHMS,
CHOPUTH U OTCTAUBATH CBOIO TIO3ULIUIO
HEBPaXKIEOHBIM IS ONIIIOHEHTOB
o0pazom

[TonsipHbie cusiHUS ( TPE3CHTALMS)

£ JleiicTBHE MATHUTHOIO MOJIsi HA | 3HATh: KaK OIKUCHIBATH U OOBSCHATH | JIMuHOCTHEIE: OGHapyxusaior | PerieHue
v JCUCTBUC MArHuTHOT'O TI0JIA Ha
E g MPOBOAHUK C TOKOM. JCHUCTBHUEC MAarHuTHOIo IoJIA Ha IpOBOJHMK ¢  TOKoM. Msyuaror 3aJa4 Ha =
e = YcerpolicTBo M T HHIUIT IIPOBOIHUK C TOKOM 3HATh | npuHOMN AedcTBUA dnekTpoxasurarens. | COOTBETCTB g
g 5 i Co6 25
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TectoBasipa® | 3HATB: OCHOBHBIC IIOHSATUS § | luimocTubLe: Aevonctpupyior | KM T be
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Pazgen 4 CBETOBBIE SABJIEHMSI ( 8 yacoB)
OcHOBHbBIE BH/IbI 1€SITeJILHOCTH YYeHHKA. DKCIICPUMEHTAIBHO U3Y4aTh SIBIICHHE OTPaKeHHUs CBeTa. MccienoBarh CBOWCTBA H300paxkeHus B 3epKaie. M3Mepsts pokycHoe
paccrosinue cobuparonieli 1uH3EL. [lomydaTs n300paykeHne ¢ TOMOIIBI0 coOuparomei JIMH3EI. HabmonaTh siBIIeHNE TUCTIEPCHH CBETa

Hcroynuk cBera. EcrecTBeHHbIC M
HCKYCCTBEHHBIE HCTOYHHKH TOKA.
ToueuHbI HCTOYHUK CBETA U CBETOBOI
ay4. [IpsiMonrHeliHOe pacrpocTpaHeHne
cBeTa. 3aKOH NPSIMOJIMHEHHOT O
pactpoctpaneHus cBera. OOpa3oBaHHE TEHH
u noryreHd. CoJIHeYHOe U JTyHHOe
3aTMeHMe. SIBJeHus , Ha0I0daeMble IPU
TIaJICHUH JTy4da Ha TPAHMILY IBYX Cpel.
OrtpaxeHnne cBeTa. 3aKOH OTPaKeHUs
cgeTa. O0paTHMOCTL CBETOBBIX Jy4Yeii.

Hcmopu}l mamemamurka

HUcrounukm cBeTa. PacnpochaHeHne cBeTa.
OTpamelme cBeTa. 3aKOHBI OTpaKeHUus CBeTa

3HaTh: CMBICI  TIOHATHS  CBET,
OITHYECKHE SIBJICHHSI,
reoMeTpuyeckas — ONTHKA,  3aKOHA
MPSIMOJIMHEWHOTO  PacTpPOCTPAHCHUS
CBETa, CMBICI 3aKOHA OTPAKCHHUS
CBETa

YMeTh: HaOMOIaTh MPSIMOJIMHEHHOE
pacrpocTpaHeHUE CBeTa OOBICHITH
oOpa3oBaHME€ TEHH U TOJYTCHH,
MTPOBO/IUTH HCCIIENOBATENILCKUI
AKCIIEPUMEHT IO TMOJYYCHHUIO TCHU H
MOJIyTeHH, HaO0JII0JIaTh  OTPAKCHUE
CBETa

JInyHocTHBIC: Hao6ironaror "
OOBSICHSIOT ~ 00pa3oBaHME TEHH U
noiyTeHu. M300paxaroT Ha pHUCYHKax
00J1aCTH T€HU U TIOJTyTeHU
Io3naBaTenbHble: BripaxaroT cMbIcT
CHUTyallHH pa3IHYHBIMU  CPEACTBAMHU
(pUCYHKH, CUMBOJIbI, CXEMBI, 3HAKH)
PerynsiTuBHbIe: CaMoCTOATENBHO
(bopMyIHpyIOT HO3HABATEIbHYIO IIENb U
CTPOSIT JeHUCTBHS B COOTBETCTBHU C HE
KommynnkaTusHeie: O0marorcs n
B3aHMOJEHCTBYIOT C HapTHEpaMH IO
COBMECTHOM JeATEeNbHOCTH HIU OOMEHY
nH(popMaImen

Pa6ora nan
OIlIMOKaMH
KOHTPOJIbH
BIX
3aJlaHuii0e
celia 1o
BOMpOCaM

3.15 3.16

13 14

Buoeo:
HMCTOYH
UKH
cBeTa

- 3aKOH
oTpaxe
HHUSA
cBeTa

- BBIICHUTB, UTO 910? (HI/IHHOE}I/ITI/IB, Kamepa —

06CKypa, MOHOKYJISIP, yainu3M, KBaHT,

IpedpaKiusi, TUOITPHUS)




IpU3MY

IMocTpoenne u3o6paskeHus 3HaTh: Kak nocTpocHueM | Jlmanocrubie:  Hecneayior  csoiictsa | (DpoHTANBH Buoeo:
= n3obpaxenust B 3epkane. CrposT o - =
= NpeAMeTa B IVIOCKOM 3epKaJie. ONMPENENACTCS PACHONOKCHHE M BHI | yogpawenns,  nmonyuaewme ¢ | PIA OTPOC moopa | 5 2
& MHumoe u3odpakeHue. M300paXKeHHS B TUIOCKOM 3epKalie TNOMOMBIO  TUIOCKHX  3ePKAbHBIX KCHUC B E g
= <
3epkanbHOe U paccesiHHOE YMeTh: NPUMEHATH 3aKOH OTpa)KeHus | opepxHocre g =
E p p p Tp Mo3naBaTenbHbIe: YMEIOT BHIOUpATh TII0CKO S x
g @ g OTpaKeHHe CBETA PackpeiTh yyamumcss | CBETA IIPH MOCTPOCHUH I/I306pa>KeHI/I$I 0GOGIICHHBIE  CTPATerMH  PELICHHS M g 2
o S | 0cOOEHHOCTH 3€pKaNbHOTO U U 3HOTO 3aJa4u © [a\ 3CpKaie RS
T3] g 2 P Y B  IUIOCKOM  3€pKajie, CTpPOMUTh — ! 25 =
N T ©.| OTpaKeHMs CBETa, HAYYHTh NPUMEHATH I/1306pa)X(CHI/IC TOYKH B ILIOCKOM PerynsatuBnabie: Cinualor — criocod ™ o] - E g a
; & | 3aKOHBI OTpaKEHHS JUIS TOCTPOCHHS CBOMX  JICHCTBMH ¢ 3a[aHHBIM E = 5
g n300paXeHHUs B IUIOCKOM 3epKajie 3CpKale 9TaJIOHOM, OGHAPYXKHUBAIOT OTKIOHEHHS g ==
W OTIIMYHS m 2
=
© KommynukatuBubie: O0maroTcs u §» RoX
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= JIuH3bI, HX (PH3MUECKHE CBOMCTBA HPOBOIUTH VICCIIENIOBATENECKUN | Peryasrupnpie:  Comator  cBoit - X0z
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3aJadyy Ha OCHOBE COOTHECEHMs TOTO,
YTO yX€ M3BECTHO M YCBOEHO, U TOTO,
YTO elle HEU3BECTHO
KoMmyHukaTuBHbBIC: YuaTcs
OpraHU30BBIBATH U IJIAHUPOBATH
yueOHOE COTPYAHUYECTBO C yUUTENEM U
CBEPCTHUKAMU

ITocTpoenne u300paKeHMi 3HaTh: [paBuiIa IOCTPOEHHs B, | JlmnoctHble: Habmonaior xon nyuell | (DpoHTAIBH Buodeo:
) o o Y€pE3 BBIIMYKIIBIE U BOTHYTBHIC JIMH3BIL. o - XOJ
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g ITHYCCKHUX U IICUXOJIOTHYCCKHUX
MPUHLIMIIOB OOIIEHUS U
COTPYAHHUYECTBA
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IMeroTCst IBE JIMH3BI: OJJHA — COOMPAIOIasi, BTOpast
— pacceuBaromas. Kak onpenenutsb, kakas u3 HUX

mMeeT OOJIBIIYIO ONTHYECKYIO CHITy, He pHOeras K

momMory npudopos?




KoMMyHHKaTHBHBIE: YMEIOT
MIPEJICTaBIATE KOHKPETHOE COZIEPKAHHE
U COO0IIATh €ro B MICHMEHHOH 1
ycTHO# dopme, yaarcs 3PpHeKTHBHO
COTpYAHHWYATh U CIOCOOCTBOBATH
MPOAYKTHUBHOM

M3MEPUTH pasMEp €€ TCHU, 3aTEM ONIPEACIIUTH

DopmMyJ1a TOHKOM JIMH3bI, CBS3b 3HaTh: QOPMYITY TOHKOM JTHH3BI JiranocTHEE: Habmonaror | dyspyeckn
v OIITHYCCKHUEC SIBJICHUSA, BBITIOJIHAOT v
(I)OKYCHOFO PacCTOAHUA JIMH3EI C YMmerThb: OPpUMCHATH (bOpMYJ'Iy TOHKOU 0CTpOEHHUE xona nyuet, 1 JUKTAHT
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3aueTHnas padora «CBeToBbIE

SAABJICHU S

3aveTrHasn padora «CBeTOBBIE
SIBJICHUSD

KoHnTpons u oueHuBanue 3HaHui, yMEHUN 1
HAaBBbIKOB YYalIUXCS 10 U3y4YeHHOH
nporpaMme Kypca ¢usuku 8 xiacca

mamemamuxa

3HaTbh: OCHOBHEIC
HU3Y4YEHHOU TeMe

YMeTh:
3HAHUS MPU PEUISHUU 3a7a4

BOTIPOCHI

1o

IPUMCHATH IOJYYCHHBIC

JIM4HOCTHBIE: JleMOHCTpHUPYIOT
yMeHHe OOBSICHATH OINITHYECKHE
SIBJICHUS, CTPOUTH N300pakeHus
IIPEIMETOB, MOJIydaeMble IIPU IOMOIIN
JIMH3 | 3ePKaJl, BEIYUCIATH ONTUYECKYIO
cuity, (POKYCHOE PACCTOSIHHE JIMH3bI
Ilo3naBaTejbHBIC: Bri6uparor
Hambonee  dpQEeKTUBHBIE  CHOCOOBI
pewenuss  3amad.  OCO3HaHHO U
MIPOU3BOJILHO CTpOST pedeBbie
BBICKA3bIBaHUS B IICHBMEHHOH (hopme
PerynsituBHble: OCO3HAIOT Ka4€CTBO U
YpOBEHb YCBOCHHUSL. OueHuBaoT
JOCTHTHYTHIN pe3yibTaT
KommyHukaTuBHble: ONUCHIBaIOT
COJIEp’)KaHNE COBEPILAEMBIX ACHCTBUIH,
HCTIONB3YIOT aJIeKBaTHEIE SI3bIKOBBIC
CpelCcTBa AJIs OTOOPaXKEHUs] CBOHX
MBICIICH

KUumMr
KonTponsn

ast pabora
Ne 6

3.15-3.20

IM3roroBieHue MHKPOCKOIIa HeBeHryKa

OcHoBHBIE

BHU/bI 1€ATCJIbHOCTH YY€HUKA: [ICPCUMCIICHBI B IPCABIAYIIMX Pa3zjenax.

IToBTOpeHwue. ( 5 yacoB)
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TenyioBbIe sIBJEHHUS.

Pemenue 3agau

[ToBTOpEHME OCHOBHBIX BOIIPOCOB
u ¢opmyn o teme: «Temnossie
sIBIICHUs». Pemenue 3agay

mamemamuxa

3HaTB: OCHOBHBIC IOHATHS U (OPMYIIBI
IUIsL pelieHrs 3a1ad 1o TeMe: «TermoBere

SIBJICHUSD).

YMeTh: NPUMCHATH ITOJYUCHHBIC 3HAHUA

IIpyu pCIICHUH 3a/1a4

JInyHocTHbIe:  J[EMOHCTPUPYIOT
YMEHHE IPUMEHATh TEOPETHIECKHE
3HAHWS HA [PaKTHKe, peIaTh
3aJaud HA TIPUMEHEHHE 3HAHUM,
TIOJTYYSHHBIX NPU M3YYSHHH Kypca
¢mukn 8 kiacc. PaGotaror ¢
"kapToi 3HaHMU", HeTaMM3UpYyA U
YTOYHSS o01yro KapTHHY.
HobapmnsroT CBSI3U MEeXIy
pa3zmenaMu, H3ydeHHBIMH B 7-8
KJIaccax

Ilo3naBaTeJbHBIC: Bribupatot
Hanbonee 3ddexTuBHBIE CIIOCOOBI
pemenus 3agad. OCO3HaHHO U
MIPOM3BOJIGHO  CTPOSIT ~ peyeBbIe
BBICKa3bIBaHUS B  IHMCbMEHHOMU

¢dopme. CTpyKTypUPYIOT 3HAHHSA.
VcraHaBnUBaIOT TIPUYMHHO-

Pa6ora nan
oIIOKaMH
KOHTPOJIbH
BIX
3aIaHUI
TECTOB




pe3yibTar.

[ToBTOpEHME OCHOBHBIX BOIIPOCOB | 3HATH: OCHOBHEIC IIOHATHS M (DOPMYJIBI | CICACTBEHHEIE CBSI3H Perenue
u (bopMy-H o TeMe: IJIs. peureHus 3a71a4 1o TeEME: PeryﬂﬂTl/lBHLIe: Oco3HaT 3a7a4 Ha
o Ka4yeCTBO H OBCHb CBOCHUA.
= «DIEKTPUYUECKUE SABICHH. «OTEKTPUIECKUE ABICHUAY. OteHHBAIOT P uoc}rlnm L | COOTBETCTB
E P YMeTh: MPUMEHSTH MOJYYCHHbIE 3HAHUS yT
5 . CIICHHC 3a/1a4 HpH PelIeHHH 32121 pesyinbTar. Beigessiior u ocosnator | M€,
E g pup TO, YTO YK€ YCBOCHO M UTO eue | pCIICHUC
] § mamemamurd HO/UIEKUT  YCBOGHHIO, OCO3HAIOT | 3373y Ha
o g z Ka4ecTBO ¥ YPOBEHDb YCBOEH NpHMeHeHH
© £ = KovmmynukatuBHble: ONUCHIBAIOT
N g = e popmyn
23 COJIepIKaHNe COBEPIIAEMBIX
i E neiictBuid. [IposiBsSIOT rOTOBHOCTH
g A aJIEKBaTHO PEATMPOBATh HA HYK/IbI
g JApyrux, oKa3plBaTh NNOMOIIb U
o) SMOLIMOHATIBHYIO MOIEPKKY
HapTHepam
3 % E; IToBTOpEHKE OCHOBHBIX BOIIPOCOB 3HATh: OCHOBHbIE TOHATUS U (GOpMYJbl | JIMYHOCTHBIE: Pemenne
S~
™ 8 ¥ | udopmyn mo Teme: Ul peleHus  3aj1ad no teme: | JleMoHCTpUpyroT YMCHHC | 3a7a9 Ha
[~
3 «DINEKTPOMArHUTHBIC U CBETOBBIC «3NEeKTPOMarHuTHEIE U CBETOBBIE | NIPUMEHSThH TEOPETUYECKUE | ¢OOTRETCTB
8 E siBIeHns». PemreHue 3amaq SIBIICHUSL.» SHaHMA HA NPAKTHKE, pemiath | o
= o YMeTh: MPUMEHATH MOMyYCHHbIC 3HAHUS | 3a/Ja4M Ha MPUMEHEHHE 3HaHUil, petriere
= E TIPU PELICHUH 33714 MOJTYYEHHBIX IIPU  M3YyYCHHHU
2 A | Mamemamukra 3a71a4 Ha
= ™ Kypca ¢m3ukm 8  Kiacc.
E g PaGoraror ¢ "kaproii 3Hammii", | TPAMCHCHH
= 5 JeTanusupys W yrouHss | © opmya
E 2 obmyro kaptuHy. Jl00aBISIOT
= = CBSI3M  MEXIy  paslellaMy,
& U3y4YCHHBIMH B 7-8 Kilaccax
)
= IMo3naBarensHble: BriGuparor
™ HauboJee 3¢ deKTUBHBIE
= § VToroBas KOHTposbHAs paboTa 3a | 3HATH: TIOHATHS, 3aKOHBI U (OPMYJIBI crocobsl  pemieHus  3a1ad. | [ltorosast
s
= Kypc pusuku 8 Knacca. JUIS pellieHus 3a1a4 3a Kype (usuky § | OCOSHAHHO 1 MPOHSBONBHO | yoyrponpH
2 Kracea CTPOSAT PEUEBbIE BBICKA3BIBAHUA | . pabora B
= B MICEMEHHON ¢dopme.
= Mmamemamura YMerb: TOPUMEHATH  TOJYUYEHHbIE dhopme
~ EE CTpyKTypHpYIOT 3HAHMA. TTIA KP
© S S SHAHUS P PCIICHAN 3a/1a1 VYcTaHaBAMBAIOT ~ MPUYMHHO-
< = S CIICZICTBEHHBIE CBSI3U
g PeryasiTuBHbIe: Oco3HatoT
e Ka4yecTBO M yPOBEHb yYCBOCHHS.
= OrneHnBaioT JOCTHUTHYTHINA
= Brigenstor u
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AHaJIN3 UTOrOBOM

i1 padOTHI.

KOHTPOJILHOM pa

Pabora Hax ommbKamu.
CucTeMaTH3UpOBaTh 3HAHUS U yCTPAHEHUE
«mpobenoB» B 3yH 3a Kypc 8 Kiacca.
Crnenatb paboTy HaJ OIIMOKAMH.

3amuTa NpoeKToB

mamemamuxka

3HATh: TIOHATHUS, 3aKOHBI U (POPMYITBI
JUISL pEIICHUS 3a/1a4 33 Kypc QU3uKu 8
KJlacca

‘YMeThb: 3amumniaTh CBOM MPOEKT

OCO3HAIOT TO, YTO YK€ YCBOECHO
H  4TO eme  MOMJICKUT
YCBOEHHIO, OCO3HAIOT KauecTBO
U YpOBEHb YCBOEH
KoMMyHuKaTHBHBIE:
OmnuceIBaloOT cofepxKaHue
COBEpIIAEMBIX JEHCTBUMN.
[IposIBNIAIOT TOTOBHOCTH
aJIeKBaTHO PearupoBaTh Ha
HYKIBI IPYTHX, OKa3bIBaTh
MIOMOIIb ¥ SMOLIMOHAIBHYIO
OLACP>KKY MapTHEpaM

PaGora Hazg
olInOKaMu
KOHTPOJIbH
BIX
3aJaHui

OBOPYOOBAHUE, NCNOJIb3YEMOE MNMPU BbINMOJIHEHUAN NABOPATOPHbLIX PABOT MO ®U3UKE

(COMACHO MHCTPYKTMBHO-METOONYECKOMY MNMNCbLMY)




Tembl nabopaTtopHbIX paboTt

Heo6xoaMMbIN MUHUMYM
(B pacyeTe 1 KOMNNEKT Ha 2 4yen.)

CpaBHEHHE KOJMYECTBA TEIUIOTHI PU
CMEIIMBAHUM BOJIbI PA3HON TEMIIEPATYPBHI.

- Kanopumerp -1 - Men3sypka -1 - Tepmomerp —1
- CrakaH ¢ ropsueit Bojgo —1 - Ctakan ¢ Xxoin01HOU Bojion —1

I/ISMepeHI/Ie YHCHBHOﬁ TCIIJIOCMKOCTH TBCPAOTO
TCJa.

- Metammueckoe Teno Ha HuTH -1 - Kajmopumetp -1
- CtakaH ¢ XOJOJIHOH BOIOH -1 - Becsl, pazHoBec -1
- Cocyq ¢ ropsiueit Bojioit -1 - TepmomeTp -1

M3mepeHne OTHOCUTEIHHON BIaKHOCTH
BO3/yXa.

- Tepmomerp -1 - Kycouek Batsl -1
- CrakaH ¢ Bojioit -1 - TlcuxpomeTpuueckas tadauna -1

COopka 21eKTpUUECKOM 1IENU U U3MEPEHUE CUITbI

TOKa B €€ pAa3JIMIHBIX y4aCTKax.

- Ucrounuk nuranus (4,5 B) -1 - Amnepmetp -1 - Kimrou -1
- Dnektpuueckas jamrnouka -1 - CoeguHUTENbHBIE TTPOBOAA -1

I/I3M€pCHI/I€ HaIIPps2KCHUA Ha PA3JIMYHBIX
Y4aCTKax BHGKTpI/I“IeCKOﬁ IOCIIN.

‘Uctounuk nutanus (4,5 B) -1 - Kirou -1+ Amnepmetp -1+ BoasTmeTp -1
- JIBe mammouku Ha nojictaBke -1 CoenuHUTENbHBIE TPoBOa -1

PerynupoBaHue cuiibl TOKa peOCTaTOM.

- Uctounuk nuranus (4,5 B) -1 - Peocrar -1
- Ammepmerp -1 - Kimtou -1 - CoenunurenbHbie mpoBoja -1

N3mepenne conpoTUBIEHNS IPOBOIHUKA ITPU
ITIOMOIIY aMIIEPMETPA U BOJIBTMETPA.

Ucrounnk nutanus (4,5 B) -1 - Peocrar -1- BoasTt™etp -1 Pesucrop -1
Kimou -1 - Amnepmertp -1 - CoegunutenbHble mpoBoja -1

N3mepenne MOIHOCTH U paboThl TOKA B
AJIEKTPUYECKOM JIaMIIe.

- Ucrounuk nuranus (4,5 B) -1 - Peoctat -1 - Kurou -1
Amnepmerp —1 - BoasT™metp -1+ CoenunHurtenbHbie mpoBoja -1
- DNeKTpuUecKas JlaMra Ha MoJicTaBke -1

COopka dJeKTpOMarHuTa U UCTIBITAHUE €TO
JICHCTBUA.

- Uctounuk nutanus (4,5 B) -1+ Peocrar -1- Kitou -1
- CoenuHutenbHbIe MPOBOAA -1+ MaruutHas crpenka -1
- Jleranmum miis cO0pKu dneKTpomMarauTa -1

N3yuenne paboThI SJEKTPUIECKOTO JBUTATEIIS
MOCTOSIHHOTO TOKA.

- Mognensb anektpoasurarens -1+ Peocrar -1+ Koy -1
- Uctounuk nutanus (4,5 B) -1- CoenunurenbHbie npoBoja -1

N3ydyenne m300pa)keHUsl, JaBa€MOTr0 JUH30M.

- CobOuparoinast iun3a -1+ Dkpan -1- Koy -1
- JlJammouka Ha noacraske -1 Jlnuerika -1




‘ ‘Ucrounuk nutanus (4,5 B) -1- CoenunuTtenbHbie npoBoja -1




