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[TOACHUTEJIBHA A 3AIIMCKA

ApnantupoBaHHasi paboyasi mporpamMma 1o (QuU3MKE g OOy4alolluxcs ¢
3aJIepKKOM mcuxudeckoro passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO 0OIIIETO
oOpa3oBaHusI TMOATOTOBJIEHa Ha OCHOBe DenepaibHOTO TOCYAapPCTBEHHOIO
o0pa3oBaTeNpHOTO  CTaHAApTa OCHOBHOTO  oOmiero  obOpasoBanus  (IIpukas
Munnpocsemenusi Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC OO0O),
denepanbHON aganTHPOBAHHON 00pPa30BATEIIBHON MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3zoBaHus ISl OOYYalONMUXCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3I0POBBS
(ITpuxa3z Munnpocsemienus: Poccun ot 24 Hoa0ps 2022 r. Ne 1025), denepanbHoi
pabouell mporpaMmbl OCHOBHOTO 0O0IIEro 0Opa3oBaHUS MO y4EOHOMY MpEaMETY
«Duzuka» (6a30BbIii ypoBeHb), KoHlenmuu mnpernojgaBaHus y4yeOHOro MpeaMera
«duzuka» B  o0OpazoBareNbHBIX  opraHuzanmsax  Poccuiickoit  denepanum,
peanu3yronmx OCHOBHBIE o0OIeoOpa3oBaTeiabHble MporpamMmbl, DeaepanbHON
paboueii mTporpaMmbl BOCIMTaHUS, C YYE€TOM paclpeleleHHBIX TI0 Kiaccam
MPOBEPSIEMBIX TPEOOBaHMI K pe3yibTaTam ocBoeHUs1 DenepaibHON aanTHPOBAHHON
00pa3oBaTeIbHON MTPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHus JjIsl 00yUYarOIINXCsl C
3a/1EPKKOU IICUXUYECKOTO PA3BUTH.

O01mas xapakTepucTuKa y4e0Horo npeamera « Puzuka»

VYuebnniit  mpeamer «®PuszuKay  SABISETCS  CUCTEMOOOpa3yIoImMUM  JUIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, ITOCKONBKY (PU3MUECKHE 3aKOHBI MHPO3TaHUS
SBJISIIOTCS OCHOBOM COJCp)KaHUS KypCOB XHMHUH, OWOJOTHH, Teorpaduu
acTpoHoMuu. DuU3MKa BOOPYX)AET OOYYAIOUIUXCS HAYYHBIM METOJIOM ITO3HAHMSI,
MTO3BOJISIONINM TTOJTy9aTh OOBEKTUBHBIC 3HAHKS 00 OKPYXKAIOIIEM MHUPE.

[IpeameTr MakcuManbHO HampaBieH Ha (OPMHUPOBaHHME WHTEpeca K
MPUPOJHOMY ¥ COIMAIBHOMY MHDY, COBEPIICHCTBOBAaHHWE IO3HABATEIHLHOM
nesitenbHOcTH  oOydaronuxest ¢ 3[IP 3a cuer oBnageHuss MBICIUTEIbLHBIMU
omepanusMu CpaBHEHHUs, OO0OOIIEHHUs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATH
CBOE MHEHUE, POPMUPOBAHNE BOZMOKHOCTEH COBMECTHOM JESATEIHHOCTH.

N3yuyenune ¢Qusuku cnocoOCTByeT pa3Butuio y oOydawommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaXEeHHS, (DPYHKIIMOHAILHOW TPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh U KPUTHUYECKH AHAIM3UPOBATh WHGOpPMAIIHMIO, MPEACTABICHHYIO B
pasnu4HBIX (hopMax. 3HAYMMOCTD MPEAMETA IS PA3BUTHS KU3HEHHON KOMITCTCHITUN
oOydJaronuxcsi  3aKJI0YaeTCs B  YCBOGHHWHM OCHOBBI  (DM3WYCCKUX  3HAHWH,
HEOOXOJMMBIX JIJIS1 TIOBCETHEBHOW JKM3HU; HABBIKOB 370POBOTO U O€30MacCHOTO IS
YeJI0BEeKa U OKPYIKAIOIIIEH ero cpeabl o0pasa Ku3Hu; (HOPMUPOBAHUH SKOJIOTHUSCKOU
KYJbTYPBI.

[Iporpamma oTpaxkaeT cojaepxkaHue oO0ydeHUs mpeaMery «Du3nuka» ¢ y4eTom
0coObIX 00pa3zoBaTeIbHbIX OoTpeOHOCTeN oOyuaromuxcs ¢ 3I1P. OBnanenue 1aHHBIM
y4eOHBIM MPEMETOM TIPEICTABIISCT ONPEACIICHHYIO TPYAHOCTh I O0yYarOIINXCS C
3[IP. D10 cCcBI3aHO C  OCOOCHHOCTSIMH  MBICIUTENLHOH  JIESITEILHOCTH,
MEePUOIMYECKUMH  KOJICOAHUSIMA ~ BHHUMAHHS, MallbIM  OOBEMOM  IaMSTH,
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HEJOCTAaTOYHOCThIO OOIIEro 3amaca 3HAHUM, TOHM)KEHHBIM I103HABATEJIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEYEBOI0 Pa3BUTHS.

Jlia mpeoposneHust TpyAHOCTEH B M3ydeHHH y4yeOHoro npeamera «Dusukan
HeoOxoauma —ajamrTanus o0beMa M XapakTepa ydyeOHOro marepuana K
[IO3HABATEJIbHBIM BO3MOYKHOCTSM JaHHOW KaTE€ropuu OO0y4arommxcs, y4yeT HX
OCOOCHHOCTEM pa3BUTHUSA: HCIOJIb30BAHUE AJITOPUTMOB, BHYTPHUIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH, IOCTENIEHHOE YCIOKHEHNE N3Yy4aeMOro MaTepHaia.

JlanHass mporpamMma KOHKPETU3HPYET COJEp)KAHHE TMPEAMETHBIX TEM B
COOTBETCTBUM C TPeOOBaHUSAMHU OOpa30BATEIBLHOIO CTaHAAPTa, PEKOMEHIYEMYIO
MOCIICZIOBATEILHOCTh M3YUYEHHUS pa3[eioB (U3UKH C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€i, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX H
MICUXOJIOTUYECKNX OcoO0eHHOCTer oOyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOmero o0pa3oBaHus, ONpENEsieT MHUHUMAIbHBIA HAOOP OMBITOB, JEMOHCTpPALHA,
IPOBOAMMBIX ~ YYMTEJIEM B Kjacce, JabOpaTopHbIX pabOT, BBIOJHAEMBIX
00yJaIOIIMMHUCH.

Mertonnueckoli OCHOBOM M3ydeHHsI Kypca «Pu3HKa» Ha ypPOBHE OCHOBHOIO
o011ero o0Opa3oBaHUs SABIIACTCS CUCTEMHO-/IEATEIbHOCTHBIN HOJIXOJ,
o0ecneunBalOUi  JOCTUKEHUE JIMYHOCTHBIX, METANPEAMETHBIX W TPEAMETHBIX
oOpa3oBaTeNbHBIX  PE3YJIbTATOB IIOCPECTBOM OpraHu3aLNH aKTUBHOM
MO3HABATEJIbHON NIE€ATEIBbHOCTH OOYYaIOLUXCsl, YTO OYEHb BAXKHO NpPHU OOYy4YEHUHU
neren ¢ 3I1P, s KOTOPBIX XapaKTEpHO CHUYKEHHE ITO3HABATEIIbHOW AKTUBHOCTH.

Heau n 3axa4n u3ydenust yaeOHoro npeamera «Pusuka

Obwue yenu wuzydeHus ydeOHoro mnpeamera «Du3mKa» MpenCcTaBICHbl B
®denepanbHOM paboueit mporpaMme OCHOBHOTO 00111eT0 00pa3oBaHus.

OCHOBHOM 1ebI0 O0yUEHHUs AETel ¢ 3aJepKKON MCUXUYECKOrO Pa3BUTUSA Ha
JAHHOM TIpEIMETE SBJISIETCS: MOBBIINICHHE COLMAIBHON ajanTaluu JAeTel uepes
npuMeHeHue GU3NYEeCKUX 3HaHUN Ha MPaKTHKE.

s obywaroutuxcs ¢ 3I1IP, Tak ke, Kak ¥ JJIs1 HOPMATUBHO Pa3BUBAIOLIUXCS

CBEPCTHHUKOB,  OCBaWBAIOIIMX  OCHOBHYIO  0OOpa30BaTeibHYIO  MPOTpamMmy,
JOMUHUPYIOIIEe 3HAUCHHUE MTPHUOOPETAIOT TaKue yeiu, Kak:
. npuoOpeTeHre uHTepeca M cTpemiieHus oOydatonuxcs ¢ 3[IP «x

HAYYHOMY H3yYCHHMIO INPUPOJbI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

- pa3BuTHE 0a30BBIX MPEACTABICHUNA O HAYYHOM METOJIC TIO3HAHUS H
(dhopMHUpOBaHUE UCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
- dbopMuUpoBaHME HAyYHOTO MHUPOBO33PEHUS, Ha JOCTYITHOM IS

oOyuatomuxcs ¢ 3IIP ypoBHe, kak pe3ysibrara U3yuyeHUsl OCHOB CTPOCHUSI MAaTEPUU U
(dyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

- (dopmMupoBaHuE MpEACTABICHUN O ponu (GU3MKHU U1 PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHI.

JlocTuxeHre dTUX 1ejei 00ecreuynBaeTCs pelieHueEM CIeayOIuX 3a0ay.:



- npuoOpereHue 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHHHU BEILECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JICKTPUUECKIX, MATHUTHBIX 1 KBAHTOBBIX SIBJICHUSX;

- npuoOpeTeHrne YMEHHUH ONUCHIBaTh U OOBIICHATH (PU3NUECKHE SBICHUS C
MCIIOJIb30BaHHEM MOJTYUYECHHBIX 3HAHUN U C OTIOPOH Ha IUIaH/CXeMy;

- OCBOGHHE METOIOB pEUICHUs MNPOCTEHIINX pPacuyETHBIX 3a1ad C
HCIIOJIb30BaHHEM (PU3NYECKUX MOZEIIEH ¢ OTOpoil Ha AITOPUTM;

- pa3BUTHE yMEHUI HaOIIOmaTh NPUPOAHBIC SIBICHUS U BBIMOIHATH
OIBITHI, JabopaTopHbie pabOTBl ¥  AKCICPUMEHTAIBHBIC UCCIEIOBAHUI C
UCTIOJIb30BAaHUEM N3MEPUTENBHBIX IPUOOPOB (TI01T PYKOBOJCTBOM YUUTEIIS);

. OCBOEHHE MPUEMOB paboThI ¢ H(pOpMaIEel PU3NIECKOTO COMEPIKaHus,
BKIIO4ass HMH(OpPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHHSX (HU3WKH, aHalu3 W
OlICHHWBaHUE UH(POpPMAIIHH;

- 3HAKOMCTBO cOo  chepamu  TPO(PECCHOHAIBHONW  JCSITEIBHOCTH,
CBSI3aHHBIMH C (HU3UKOH, M COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAHHBIMH Ha
JTOCTH)KEHUSIX (PU3NYECKOI HayKH.

Ocob0enHocTu 0TOOpa M afanTaAUM y4e0HOr0 MaTepuaJia no gusmnke

OcHoBoli  oOy4eHus oOyyJarommxcst c 3[IP nHa  mpenmerax
€CTECTBEHHOHAYYHOT'O IIUKJIA SIBJISETCS Pa3BUTHUE Y HUX OCHOBHBIX MBICIUTEIBHBIX
ornepanuil (aHamu3, CUHTE3, CpaBHEHHE, O0OOIIEHHE) Ha OCHOBE BBIOJIHEHUS
pa3BUBAIOIINUX YIPaKHEHUH, (pOpMUpOBaHUE MPUEMOB YMCTBEHHOW pabOTHI: aHAIU3
UCXOAHBIX JIaHHBIX, IUIAHWPOBAHME MaTepHalla, OCYIIECTBIECHUE IIO3TAlHOIO H
UTOTOBOTO CAaMOKOHTPOJIS, a TaKXe OCYILIECTBISIETCS JMKBUIAIMS IMpPOOEIoB B
3HAHUSAX, 3aKpEIUICHUE U3YYEeHHOI0 MaTepuaia, oTpaboTKa aJropuTMOB, IOBTOPEHHE
MPOMJICHHOTO. bosplIoe 3HaYeHUE NPUAACTCS YMEHUIO PAcCKa3aTh O BBINOJIHEHHOU
paboTe C NPaBWIbHBIM YNOTPEOJEHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTHUU H
COOJIIOJICHUEM JIOTHYECKUX CBsI3ed B M3jaraeMoM matepuane. s oOyuarommxcs
3[IP Ha ypoBHE OCHOBHOIO 00I1Iero oOpa3oBaHUsA MO-TIPEKHEMY SIBISIOTCA
XapaKTepHBIMU: HEIOCTATOYHBI YPOBEHb PAa3BUTHS OTACTHHBIX TMCUXUYECKUX
MPOIECCOB (BOCTIPUSITHS, BHUMAHUS, MaMSATH, MBIIIJICHHS), CHIKEHHBIA YPOBEHb
MHTEJJICKTYalIbHOTO Pa3BUTHS, HU3KAW YPOBEHb BBITIOJHEHUS yUeOHBIX 3aJaHH,
HU3Kasg ycnemHocTh oOydeHus. lloatomy mnpu wu3ydeHun ¢GuU3NKM Tpedyercs
L[eJICHaIIpaBICHHOE UHTEJUIEKTyalbHOe pa3BuTue oOyuatomuxcs ¢ 311P, orBeuatomiee
WX OCOOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocoOeHHocTed oOywatomtuxcs ¢ 3I1P
TpeOyeT, 4TOOBl MpU HU3YYECHUH HOBOTO MaTepuayna oO0sf3aTeNbHO MPOUCXOJIUIIO
MHOTOKPAaTHOE €ro MNOBTOPEHHWE; PAaCIIMPEHHOE pPAacCCMOTPEHHE TEM M BOIPOCOB,
PacKpbIBAIOIINX CBS3b (DM3UKHU C JKU3HBIO; aKTyalln3alusi NEPBUYHOTO KU3HEHHOTO
OTIbITa 00YYarOIINXCS.

VYcBoeHrne MporpaMMHOrO MaTepualia Mo (U3MKE BbI3bIBACT OOJbIINE
3arpyaHeHus y oOywatomuxcsi ¢ 3IIP, moaromy Teopusi uzydaercsi 0e3 BBIBOJOB
CIOXHBIX (opmys. 3agayu, TPeOYIOIIUEe MPUMEHEHHUs CIOKHBIX MaTeMaTH4YeCKUX
BBIYMCICHUM H QopMysl, B OCOOEHHOCTH TakuX TeM, Kak «MexaHudeckoe
IBWKEHUE», «ApxumenoBa cuiay, «MexaHuueckass 3HEprus», «IIEKTPUUECKHE



ABJICHUS», «DJEKTPOMATHUTHBIE SIBICHHS», PEIIAIOTCS B KJIacce C IOMOILIBIO
YUUTETIA.

Oco0oe BHHMMaHUE INpU HU3YyYEHUH Kypca (PU3MKHU yIEISAETCsl MOCTAHOBKE WU
OpraHM3alM KCIIEPUMEHTA, & TAKXKE MPOBEACHUIO (IPEUMYLIECTBEHHO Ha Ka)/10M
YpOKE€) KpaTKOBPEMEHHBIX JEMOHCTpAalMid (BO3MOXHO C  HCIIOJIb30BAaHHEM
AJIEKTPOHHOM JeMoHcTpanuu). HekoTopble TeMbl 00513aTEIBHO JOJKHBI BKJIHOYAThH
ONOpHBIE JIabopaTOpHbIE PAOOTHI, KOTOPBIE Pa3BUBAIOT YMEHHUE I10JIb30BATHCS
npocTeimuMu  pubopamMu, aHaJM3UpOBaTh TNOJY4YEHHBIE MJaHHbE. B cBsi3um ¢
OCOOCHHOCTSIMM  TIOBEJEHUS W jAeATedbHocTH  oOyuatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTH) MPEIYCMOTPEH CTPOXKAUIINI KOHTPOJIb
3a COOJIOICHUEM MPABUJI TEXHUKU O€30MacHOCTH MPH MPOBEICHUH JT1a00paTOPHBIX U
MPaKTUYECKHUX PaloT.

Bonbiroe BHuManue npu uzydenun ¢usuku noapoctkamu ¢ 3[1P obpamraercs
Ha OBJQJICHUE MMH IPAKTHUYECKHMMM YMEHMSAMHU W HaBblkamu. lIpemycmarpuBaercs
YMEHbIIIEHUE 00beMa TEOPETUUYECKUX CBEACHUMN, BKIIOYEHHE OTICJIBHBIX TEM WIH
LEeNbIX pa3fesoB B MaTepuanbl Uil  0030pHOr0, O3HAKOMUTEJIBHOIO WU
¢dakynbraTuBHOrO M3ydeHwus. llpennaraercss ymeHblieHue o0beMa MaTeMaTHYECKUX
BBIYMCIICHU 32 CUET YBEJIMYCHHS KAYECTBEHHOTO ONMCAHMS SIBJICHUI U IPOLIECCOB

JlocTaTtoyHOE KOJMYECTBO BPEMEHU OTBOJUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PAaCKpPHIBAIOIIUX CBA3b (PU3UKH C IKU3HBIO, C TEMHU SBJICHUSIMH,
HaOII0ACHUSIMHU, KOTOPBIE XOPOUIO U3BECTHBI YYEHUKAM U3 UX KU3HEHHOTO OIBITA.

MakcuManbHO ~ MCHOJIB3YIOTCSI ~ MEXIPEAMETHbIE  CBSI3U C  TaKUMU
TUCUUIUIMHAMU, Kak reorpadus, xumus, Ouonorusi, T.K. oOyuarommuecs c 3IIP
O0COOEHHO HYXIAIOTCSA B MPENOAHECEHUH OJTHOTO M TOrO K€ Y4eOHOro marepuaia B
pPa3IMYHBIX AaCMEKTaX, B €ro BapbUPOBAaHWU, B HEOJHOKPATHOM IOBTOPEHUU H
3aKpEIUICHUH TIOJIYYEHHBIX 3HAHMW W MNPAKTUYECKUX ymeHuu. [lo3Boiss
paccMaTtpuBaTh OJAMH M TOT e Yy4yeOHbIM MaTepuan ¢ pa3HbIX TOYEK 3PEHMS,
MEXIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JIydllleMy OCMBICIEHHUIO, Oosee
IIPOYHOMY 3aKPEIUICHUIO NOJYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHH.

IlpumepHble BuAbI JeaATedbHOCTH oOydarommuxcss ¢ 3IIP, oOycioBiieHHBbIE
0oco0bIMM  00pa30oBaTeJIbHbIMH  NOTPEOHOCTSAIMH M o0ecre4yuBaloIIue
OCMBICJICHHOE OCBOCHHE CO/IePsKAHUM 00pa30oBaHus 1O npeaMery «Du3suka»

[IpumepHas TeMaTuyeckas U TEPMHUHOJOTUYECKAS JEKCUKA N0 Kypcy (pU3uMKu
cootBetrcTBYeT DOIT OOO.

Conepxxanue BUJIOB JesaTesibHOCTH oOyuaromnuxcs ¢ 3I1P Ha ypokax dusuku
OTpeeNsieTcss UX 0COObIMU 00pa3oBaTEeNbLHBIMU MOTPeOHOCTAMU. [ToMuMO TTMPOKO
ucnospzyemMbix B @OIT OO0 obmmx i Bcex 00ydyaroluxcsi BUAOB JAESTeIbHOCTU
CJIeyeT YCUJIUTh BUBI ACSTENbHOCTH, crieln(UYHbIC ISl JAaHHON KaTeropuu JeTew,
o0ecreunBaroIIie OCMBICIIEGHHOE OCBOCHUE COZEpKaHUsl 00pa30BaHus 1O MPEAMETY:
YCWJIEHHE MPEAMETHO-ITPAKTUYECKON JIEATEIbHOCTH C AKTUBU3ALMENl CEHCOPHBIX
CUCTEM; OCBOEHME MaTepuaja C OIOpPOM Ha aJIrOPUTM; «IIOLIArOBOCTb» B M3yYEHUHU
Marepuana; HWCIOJb30BaHUE JOMOJHUTENIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
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mabJOHbI, OMOpHBIE TaOJMIBI); PEUYeBOM OTYET O TMpoLecce U pe3yibTare
JESTEIbHOCTH; BBIMOJIHCHNE CIICIIUATBHBIX 3aJaHHi, 00SCTIeUNBAIONINX KOPPEKITUIO
peryJsuu  y9eOHO-TTO3HABATEIBHON JCSITEIHHOCTH M KOHTPOJh COOCTBEHHOTO
pe3yibTaTa.

Jns oOydaromuxcs ¢ 3I[IP cyiiecTBeHHBIM SIBIISIIOTCS TPUEMBI pabOTHI C
JICKCHYECKUM MaTepuasioM 1o mpeamery. I[IpoBomuTcst crenuanpHas pabora IO
BBCJICHUIO B aKTHUBHBIA CJIOBAph OOYYAIONIUXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSATCS Ha TOJMCEHCOPHON OCHOBE, 00s3aTelbHa
BU3YaJbHAs MOAJIEPKKA, AITOPUTMBI paOOTHI C ONpEACICHUEM, OTIOPHBIE CXEMBI IS
aKTyalu3aliyd TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMu 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOMIUXCS C
3I1P, mpu TuiaHupOBaHUM pabOTHl yYEHUKAa HA YPOKE CJIEAyeT HpUIEP>KUBATHCA
CJIEYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: JaBaTh QJrOPUTM OTBETA; pa3pellaTh
M10JIb30BATHCS MJIAHOM, COCTABJIEHHBIM IIPH MOJArOTOBKE JOMAIIHETO 33JaHMsl; 1aBaTh
Oosbllle BpEeMEHHM TOTOBUTHCA K OTBETY Yy JIOCKM; paspeliarb JellaTh
Ipe/IBAPUTENbHBIE 3allMCH, TI0JIb30BAaTHCS HATJISAHBIMU TTOCOOUSMHU.

2. Ilo BO3MOXHOCTH 3aJaBaThb OOYYaIOIIMMCSl HABOJSIIME M YTOUHSIOIINE
BOIPOCHI, KOTOPbIE TOMOT'YT UM IOCJIEI0BATEILHO U3JI0KUTh MaTepHall.

3. CucremaTHuecku IpOBEPSATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, JJIs
CBOEBPEMEHHOTO OOHAPY>KEHUS TPOOEIIOB B MPOUIEAIIEM MaTepurale.

4. B mpotiecce u3y4eHUs] HOBOTO MaTepraia BHUMaHUE YUEHUKOB O0palaeTcs
Ha HanboJiee CIOKHBIC pa3jeibl u3ydaemMoi TeMbl. Heo0xonumo vaiie oopamarbes K
HUM C BOINPOCAaMH, BBIICHAIONMIMMU TIOHHMMaHHWE Y4eOHOro  MaTepuala,
CTUMYJIMPOBAThH BOMIPOCHI MPH 3aTPYAHEHHUSIX B YCBOGHWH HOBOTO MaTepuaa.

MecTto yueOHOTro npeamera «@u3uKa» B y4eOHOM IJIaHe

B coorBercTBUUM ¢ DenepaibHBIM TOCYAApPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAApTOM OCHOBHOI'O 00I1ero oOpa3oBaHusi yueOHbIN npeamer «Du3uka» BXOIUT
B MIpeaAMeTHYI 001acTh «EcTecTBeHHbIE HayKu» M SBISIETCS 00s3aTENIbHBIM IS
m3ydyenusi. Conepkanue ydeOHoro mnpeaMera «®Pusnka», NTPEICTABICHHOE B
®denepansHOil paboueit mporpamme, coorBerctByer ®PI'OC OO0, dDenepanbHOit
oOpa3oBaTeIbHOM IPOrpaMMe OCHOBHOTO 00Immero ooOpazoBanus, DenepanbHOI
aJanTUPOBAHHON 00pa30BaTEIBHOM MpOorpaMMe OCHOBHOTO OOIIero oOpa3oBaHUs
JUIsE OOyYaroIIMXCA € 3aJCPXKKON TMCUXUYECKOoTro pasButus. OOIiee 4YuciIo Yacos,
PEKOMEHIOBAaHHBIX ISl M3ydeHus: pusuku Ha 6a3oBoM ypoBHE, — 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJleN0), B 8 Kiacce — 68 yacoB (2 yaca B HEJEN0), B 9
kiacce — 102 yaca (3 yaca B HefIeNi0).



COHEPXAHUE YUEGEHOI'O [TPEAMETA «®U3NKA»

8 KUIIACC

Pa3nea 6. TensioBbIe ABJIeHUSA

OcHOBHble  NONOJHCEHUSL  MOJIEKYIAPHO-KUHEMUYEeCKoU meopuu  CmpoeHus.
sewecmea. Macca u pazmepvr amomog u monexkyr. Onvimvl, noomeepaicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUl.

Mopenu TBEPAOro, >KUAKOTO M Tra3000pa3HOrO0 COCTOSIHMI  BEIIECTBA.
Kpucmannuueckue u amopgusie mena. ObviacHeHue c8ouUcms 2azos, Huokocmeti u
MBEPObIX MeNl HA OCHOBE NOJONCEHUU MOJEKYIAPHO-KUHEMUYeCKoUu Mmeopuu.
CMauuBaHue u KanuaiapHvle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypvl cO CKOPOCHbIO MENN0B020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprus. Cnocobvl  uzmeHnenuss  GHYMpeHHeU  SHepeUuu:
menionepeoaia u cosepuienue pabomui. Buowl menionepeoaqu:
Menjionpo8oOOHOCMb, KOHBEKYUS, U3TIYYEHUE.

KomuuectBo TemnoTel. Yoenvnas mennoémxocms Geuwjecmea. 1enioobmen u
menjiogoe pasHosgecue. YpasueHue meniogo2o o6aiauca.

Inasnenue u omeepoesanue KpUCMALIUYECKUX gewecms. YoenbHas menioma
nnasnenus. Ilapoobpazoeanue u rondencayus. Hcenapenue (MC). Kunenue.
Yoenvnas mennoma napoobpasosanus. 3asucumocmv memnepamypvl KUneHus om
ammocghepnozo oasnenus. Brasicnocme 6030yxa.

OHeprus TOIIUBA. YoenvHas menioma c2opanusl.

Ipunyunor pabomvr mennosvix osucameneu. KII/] mennosozco oOsucamens.
Tennosvie 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawenus dHepeuu 8 mennioswvix npoyeccax (MC).

Hemoncmpauuu

1. Hab6nronenne 6poyHOBCKOTO IBHKEHHUSI.

2. Hab6nronenue nuddysun.

3. Habmronenue sBIeHU CMauyMBaHKS U KalMJLIIPHBIX SBJICHUM.

4, HabGnronenue TemioBoro paciumpeHus Ted.

5. N3menenue naBneHus raza npu U3MEHEHUH 00bEMa M HArpEeBaHUU WM
OXJIAXKJICHUH.

6. [TpaBuiia u3MepeHus: TeMIEpaTyphl.

7. Buae! Tenmonepenaun.

8. OxnaxaeHue mpu COBEPIICHUN PaOOTHI.

Q. HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIAMU.

10. CpaBHeHHE TEIIIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

11. HaGmroneHnue KUeHUs.

12. HabGnroaeHue mocTOsSHCTBA TEMIIEpaTyphl MIPH TIJIaBJICHUH.
13. Mogxenu TeIIoBbIX ABUTATENEH.

Jlabopamopuwie pabomul u onvimul



1. OnbITel IO OOHAPYKEHHUIO NEUCTBHUS CHJI MOJIEKYJISIPHOTO MPHUTSKEHUS
(2/1eKMmpPOHHAA 0eEMOHCIPAYUSL).

2. OnebITHI IO BRIPAIMBAHNIO KPUCTAJIJIOB TIOBAPEHHOM COJIM MJIM caxapa.

3. OnbITel 10 HAOJMIOJEHUIO TEIJIOBOIO PACIIMPEHUS ra30B, XKUIKOCTEH U
TBEPJIBIX TEIL.

4. Omnpenenenve AaBieHUs BO3yXa B OajUIOHE IIITPULIA.

S. OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHS BO34yXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

6. IIposepxa eunomesvi TUHEUHOU 3ABUCUMOCTU ONUHbL CMOJIOUKA
HCUOKOCMU 8 MEePMOMEmMPUYECKOli mpyoKe om memnepamypbi.

7. HaGmonenne u3MeHeHUs] BHYTPEHHEH DSHEpPruM Telna B pe3ysbTare
TeIUIonepeayu ¥ pabOThl BHEIIHUX CHJL.

8. HccnenoBanue sBJIEHHS TEIJIOOOMEHA MPU CMEUNIMBAHUU XOJOIHOH H
ropsityer BOJBI.

Q. Onpedenenue Koauuecmea meniomel, NOJYYEHHO20 6000U NpU

MenioooMeHe ¢ Hacpemvbim MemaiLiudecKum YUrUHOPOM.
10. HccrnenoBanue mpoiiecca UCHapEeHHUS.
11. OmpeneneHre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.
12.  Onpeoenenue yoenvbHoti meniomol n1asieHUs 160d.

Pazngen 7. Daekrpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaaoB. BzammopnencTBue
3apSIKECHHBIX TEI.

Onextpuyeckoe mone. [lpunyun cynepnosuyuu d271eKmpudeckux noaeu (Ha
Ka4ecmeeHHOM YPOGHe).

Hocumenu snekmpuueckux 3aps0o8. DneMeHmapHuiil 2J1eKMpudecKull. 3apsio.
Cmpoenue  amoma. 1IpOBOIHMKA W  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.

DNeKTpUYeCKUd TOK. VYcnosus cywecmeoeanuss 31eKmpuyecko2o moxd.
MCTOYHUKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS DJIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DJIeKMPUYecKull MoK 6 HCUOKOCMAX U 2a3aXx.

PaGota ®u MOIMHOCTH DJIEKTPUUECKOTO TOKa. 3akon Jlicoyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEeKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uenb. Cuia Toka. DIEeKTpudeckoe HanpspkeHue. CONpOTUBIICHHE
MPOBOJIHUKA. YOenvHoe conpomusnenue gewjecmsa. 3akoH OMa JJid yyacTKa LENu.
[TocnenoBaTenbHOE W MapaJUICIbHOE COCAUHEHHWE TPOBOAHUKOB. Kopomkoe
3aMblKaHue.

ITocTosiHHBIE MarHUTHI. B3auMoAEHCTBUE OCTOAHHBIX MArHUTOB. Macnummoe
none. Maenumnoe none 3emau u e2o 3HayeHue 011 JHcusHu Ha 3emne. Onvim
Opcmeoa. Macnumnoe none anekmpuyeckoco moka. llpumenenue 31eKmpomMacHumos
6 mexHuxe. Jlelicmeue  MAa2HUMHO20 NOJSL HA  NPOBOOHUK C  MOKOM.
Dnekmpoosuecamens NOCMOSAHHO20 moKa. Hcnonvzoeanue snekmpoogueamenei 6
MEXHUYECKUX YCmpOoUCmeax u Ha mpancnopme.



Onvimur @apaodes. AHenenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya.
dnexmpoeenepamop. Cnocobbwi NOJIYYeHUs 9NEeKMPUYECKOLl SHepeUU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu
DJIeKTpU3aLHus TEN.

JIBa pojia 3JIEKTPUUECKUX 3apsAI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEIl.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIA.
DJeKTpocTaTU4eCKast UHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3aPSI0B.
[IpoBOHUKY U AUDIICKTPUKH.

MopenrpoBaHUE CUIIOBBIX JIMHUN AIEKTPUYECKOTO MOJIS.
HcTouHMKYM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

0. DaexTpu4ecKui TOK B KUIAKOCTH.

1. Ta3oBbIi pa3ps.

2. VI3MepeHue cuiibl TOKa aMIIEPMETPOM.

N3MepeHne 31eKTpUIEeCKOTO HAMPSKEHUS! BOJIBTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTUBICHUI.

15. BsauMopeicTBUE OCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTU pa3/IeJICHUS TIOJFOCOB MArHUTA.

17. MopaenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmpIT Opcrena.

19. MarauTHOE 1oJIe TOKa. DJIEKTPOMArHHT.

20. JleiicTBHe MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

21.  DNeKTpoaBUTATENh MIOCTOSHHOTO TOKA.

22. MHccnenoBaHue sSIBICHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ombitel Gapages.

24. 3aBUCUMOCTb HAMNpaBlEHUS HMHAYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUS.

25.  DIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie pabomul u onvimol

PRBPOONOOR~WNE

[EEN
w

1. OnpITel MO HAONIONCHUIO DJIEKTPU3AIMU TEN WHAYKIHEH W Tpu
COTIPUKOCHOBEHHH.

2.  HccnmenoBanme ACHCTBUSA DSICKTPUYCCKOTO TOJSI HA TIPOBOJHUKH H
JTUDJICKTPHKH.

3. COopka u nmpoBepka pabOThI ANEKTPUUECKON LIETTH OCTOSTHHOTO TOKaA.

4.,  VI3MepeHue U pEeryJIMPOBAHUEC CHUJIBI TOKA.

5.  H3mepenue u peryJupoBaHUE HANIPSHKCHUS.

6.  HUccrneoosanue 3agucumocmu cuivl moxa, udywjeeo uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCMb  IJIeKMPUYECKO20

conpomueierus npoeodHuKa om eco aJZMHbl, I’IJZOM/;CZOM nonepedHoco ced4eHusl U
mamepuand.



8.  Ilposepxa npasuna cnodiceHus HAnNpAXCeHuli npu nocied08amenbHOM
COeOUHEeHUU 08X Pe3UCTOPO8.

9.  Ilposepxka npasuna ona cuivl moxa npu napaiieibHOM COeOUHeHUU
Pe3UCmopos.

10. Ompenenenue pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11. OmpexaeneHre MOUIHOCTH JJIEKTPUUECKOIO TOKa, BBIAEISAEMONM Ha
pe3ucrope.

12. HccnepoBaHue 3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT
HaIIpsKEHUS Ha HEW.

13.  Onpeoenenue KIIJ[ nacpesamensi.

14. HccnenoBaHre MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydeHue MarHUTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB TP HX
00BEMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue NeWCTBHS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbITbl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHUJIBI B3aUMOJCHCTBUS
KaTYyIIKA ¢ TOKOM M MarHuTa OT CHJIBI TOKa M HAalpaBJICHUs TOKA B KaTYIIKE.

18. M3yueHue AecTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. Koucmpyuposanue u uzyuenue pabomoi 21eKmMpoo8UAmMeIi.

20. UMsmepenue KII/] anekTpoaBuraTeibHONW yCTAaHOBKHU.

21. OmnbITel MO UCCJIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHON WHIYKIIMH:
HCCIIETOBaHNE U3MEHEHNI 3HAYEHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O IIPEIAMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIETI'O ObPA3OBAHN A

B nenom pesynbraThl ocBoeHusi odoyuaromumucsa ¢ 3IIP ydyebHoro npenmera
«®Duszuka» JOJKHBI COBNaAaTh ¢ pesyiaprataMu denepanbHoi pabouell mporpamMmsl
OCHOBHOTO 00111eTO 00pa30oBaHUsI.

HaunGosee 3HaUMMbIMU SIBJISIFOTCS:

JINMYHOCTHBIE PE3YJIbTATDI:

B pe3ynbrate uzyuenus (UMK Ha ypOBHE OCHOBHOTO OOIIEro 00pa30oBaHUs y
obyuatomierocs ¢ 3I1P Oyayt copMupoBaHbI CIEIYIONINE JIMYHOCTHBIE PE3YIbTAThI
B YaCTH:

1) maTpuOTHYECKOTO BOCTIMTAHUSI:

IIPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
buznueckoil HayKu;

LEHHOCTHOE OTHOLICHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) rpaXAaHCKOTO U TyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUSA:

TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B OOCYXKICHHH OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MpOoOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHXKEHUN
bu3uKY;
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OCO3HAHME BAXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOTI0;

3) ACTETUYECKOTO BOCIIUTAHMUSL:

BOCIIPUSTUE ACTETUYECKUX KA4YeCTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) ICHHOCTH HAyYHOT'O MTO3HAHUS:

OCO3HaHHWE IIEHHOCTH (PU3NYECKOW HAayKd KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUSA TEXHOJIOTMM, BaXXHEWIIEH COCTAaBIAIOLIEH
KYJbTYpBHI;

pa3BUTHE HAy4YHOH JIOOO3HATENBHOCTH, HWHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) bopMupOBaHUA KyIbTYPbI 3J0POBBS M SMOIIMOHATIBHOTO OJIArOMOIyYHns:

OCO3HaHWE IIEHHOCTM 0Oe30macHoro oOpa3a JKHM3HMU B  COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BAXKHOCTH IPaBUJl 0€30I1aCHOTO MOBEACHHS Ha TPAaHCIIOPTE,
Ha JIOpOrax, C 3JeKTPUUECKUM U TEIIOBBIM 000PYAOBAHUEM B JOMAITHUX YCIOBUSIX;

c(OpMUPOBAHHOCTH HaBbIKa PeQIIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TAKOTI'O € IpaBa y APYyroro 4ejJoBeKa;

6) TpyA0BOTO BOCIIUTAHUS:

7) aKTHBHOE y4yacTUE€ B PEIICHHWU MPaKTUYECKUX 3ahay (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alMM,  HACEJIEHHOTO  IyHKTa, pOJHOTO  Kpas)
TEXHOJIOTHYECKOW M COLMAIbHOW HANpaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE H
(U3MYEeCKUX 3HAHUM;

MHTEPEC K NPAKTUYECKOMY U3yUEHUIO NPOo(decCrid, CBSI3aHHBIX ¢ (PU3UKOM;

8) PKOJIOTHUYECKOT0 BOCIIMTAHUS:

OpUEHTAllMsd Ha MNpPUMEHEHHE (PU3MYECKUX 3HAHUM I pelIeHUs 3aJad B
00JIaCTH OKpYXarolel cpebl, MIaHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOMXHBIX
MOCJICICTBUN [T OKPY’KAIOLIEN CPELBI;

OCO3HaHUE TJI00AJBHOIO XapakTepa 3KOJOTWYECKUX MpoOJeM U MyTed HX
peuIeHus;

9) ananTanuu K U3MEHSIOIUMCS YCIOBHUSIM COLIMAIBHON ¥ IPUPOIHOM CPEJIbL:

HOTPEOHOCTh BO B3aWMOJACWCTBUM TPU BBHINOJIHEHUM HCCIENOBAaHUN U
POEKTOB (PM3UYECKON HAIIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHUX;

NOBBIIIEHHE YPOBHSA CBOEM  KOMIIETEHTHOCTM  4Y€pEe3  MPAKTHYECKYIO
NEeSTENbHOCTD;

NOTpeOHOCTh B ()OPMHPOBAHUM HOBBIX 3HAHUH, B TOM uucie GOpMyIUPOBAThH
UJIEH, IOHATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE JC(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEN B 00JacTU
bu3uKy;

IUTAaHUPOBAHKME CBOETO PA3BUTHUS B TPUOOPETEHUHN HOBBIX (PU3NUYECKUX 3HAHMI;

CTpEMJICHHE aHAJM3UPOBATH U BBISABIATH B3aUMOCBSI3U MPHUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKAa CBOMX JCHCTBUM C Y4YE€TOM BIUSHHA HA OKPYXAIOLIyI Cpeny,
BO3MOKHBIX INI00ABHBIX OCIEICTBUMA.
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METAINIPEAMETHBIE PE3YJIBTATBI

Osgnadenue yHugeepcanbHblMu y4eOHbIMU HOZHABAM EIbHOIMU OClICHBUAMUL:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

BBISIBIIATH U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUN);

yCTaHABJIMBATh CYIIECTBCHHBI NPH3HAK KIACCH(PUKAIINKA, OCHOBAHHS IS
0000IIECHNS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX ¥ HAOJIFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHUSIM;

BBISIBIIATh TIPUYUHHO-CJICICTBCHHBIC CBS3M TPU  HM3YYCHHH (DU3UICCKUX
SBJICHUM W TMPOIIECCOB, MPOBOJUTH BBIBOJIBI C HCMIOJIB30BAHUEM JEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3MUECKHUX
BEJIMYMH, P HEOOXOAUMOCTH TOJI PYKOBOJICTBOM YUHTEJIA;

BBIOMpATh Croco0 pemieHus y4yeOHOW ¢u3uuecko 3amaun (CpaBHEHHUE
HECKOJBKMX BAapUaHTOB pEIIeHUs, BbIOOp HamOoJIee MOAXOMAAIIEr0 C YYETOM
CaMOCTOSITENIHO BBIJIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE JICHCTBUS:

WCITOJI30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJUTh IO IUJIAHY OIBIT, HECIOXHBIA (U3HUECKUN AKCIICPUMEHT,
HeOOIbIIOE HCClenoBaHuE (U3UYECKOTO SIBJICHUS, IPU HEOOXOJUMOCTH MO
PYKOBOJICTBOM YUIHUTEIIA;

dbopmynupoBaTh O00O0OIIEHUST W BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJI0/ICHMS, OTIBITA, UCCIIEIOBAHUSI C OTIOPOM Ha IJIaH/aTOPUTM.

3) pabora ¢ uHbop™MaIHei:

MPUMEHSTh PA3JIMYHBIE METOJbl, MHCTPYMEHThI U 3alpoChl MpPU TOUCKE U
otOope mHMOPMAIIMU UK JTAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pu3nuecKon
3a/1auu, IpU HEOOXOAMMOCTH IO PYKOBOACTBOM YUUTEIS,

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U HOpM
MIPEICTABJICHHUS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHDOpMAIMU W WIIIOCTPUPOBATH pEIIaeMble 3a7add HECIOXHBIMH CXEMaMH,
auarpaMMaMu, WHOU TpadUKoi U UX KOMOMHAITUSMU, TTOT PYKOBOJICTBOM YUHTEIIS.

Osnaoenue YHUGepcanbHbIMuU yueoHviMu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obmieHue:

B X0JI€ 00CYXXJIeHUsI yueOHOro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PadOT
M TIPOCKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMbI M BBICKA3hIBATH
WJIeU, HalleJICHHbIE Ha peIIeHWEe 3aJayd W TOJJep’KaHue OJiarokenaTeaIbHOCTU
OOIIICHHS;

COTIOCTAaBIISATh CBOU CYXKJICHHSI C CYXICHUSMU JIPYTUX YYaCTHUKOB JUAJIOra,
oOHapy>XUBaTh Pa3IMINE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

nyOJUYHO TPEJCTABISATh PE3YIbTaThl BBITIOJHEHHOTO (PU3UYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

2) coBMECTHas IEATEIbHOCTh (COTPYIHUYECTBO):
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MOHUMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHUIYaTbHOU
paboOTHI MPHU PEIICHUN KOHKPETHON (PU3UYECKOU MPOOIIEMBI;

MPUHUMATh 1IN COBMECTHOM JIEATETLHOCTH, OPTaHU30BBIBATh JICUCTBUS 11O €€
JOCTHXKEHHUIO: paclpeiesiTh POJi, 00CYX IaTh MPOILECCHl U Pe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOThI, JOCTHras KaueCTBEHHOrO pe3yJibTara IIo
CBOEMY HAIpABICHUIO U KOOPJAUHUPYS CBOM JEUCTBUS C JPYTUMHU UJIEHAMU
KOMaH/IbI,

OLICHUBATh Kauye€CTBO CBOErO BKJIaJa B OOHUMN MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTENILHO C(OPMYITHPOBAHHBIM yYaCTHUKAMHU B3aHMOICHCTBHSI.

Osnaodenue ynugepcanbHblMu y4eOHbIMU PEZYIAMUCHBIMU OCUCMBUAMU:

1) camoopranuzanus:

BBISIBIIATH TPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CHUTYAIUSAX, TPEOYIONTUX IS
perieHus: GU3NUeCKUX 3HAHUM;,

OPUEHTHUPOBAThCS B PA3JIMYHBIX  TOJXOJAX  MPUHATHA  PEHICHUM
(MHAMBUAYAJIBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUN TPYIINON);

COCTaBJISITh AJITOPUTM pelieHUsT PU3NYECKOMN 3a/1aur UITU TIJIaHa UCCIIC0BAHMUS
C y4€TOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH, 10T pyKOBOJACTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY CHUTyallUM U TIpejjiarath IulaH €€ W3MEHEHMs, IMpu
HEOOXOJIMMOCTH TOJ] PYKOBOJCTBOM YUMTEIS,

OOBSACHATh  NPUYMHBI  JOCTHXKEHHSI  (HEHOCTHKEHHUs)  pe3yibTaToB
NEeATEIbHOCTHU, 1aBaTh OLICHKY IPUOOPETEHHOMY OIBITY;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM.

3) SMOIMOHAIbHBIN MHTEIIIEKT:

CTaBUTH CeOsl Ha MECTO APYroro 4ejoBeKa B XOJIe CIOpa WM JUCKYCCHH Ha
Hay4HYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYTOTo.

4) npunaTue ceds u APYTUX:

MPU3HABAaTh CBOE MPABO Ha OIIMOKY MPHU perieHUH (PU3NYECKUX 3a/1ad Wiu B
YTBEPKJICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HHPEAMETHBIE PE3YJIBTATBI

TpeboBaHusl K NMpeIMETHBIM Pe3yJIbTATAM OCBOCHUS Y4eOHOI0 MpeaMeTa
«Du3uKa», pacnpeaejeHHbIe 110 roJaM 00y4eHHUs

PesynpTaTel mo romam ¢GOpMyIHpPYIOTCS MO MPUHIUIY J00aBICHUS HOBBIX
pe3yJabTaToB OT Troja K Toay (pe3yibTaThl OYEPETHOTO roja IO YMOJYaHHIO
BKJIIOYAIOT PE3yJIbTaThl NPEIbIAYIINX JIET).

8 KUIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpaXkaThb
c(OpPMUPOBAHHOCTH Y O0YUAIOUTUXCS YMEHHIA:

— OpPHUEHTUPOBATHCA B MOHATUAX U ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: Macca

M pa3Mepbl MOJIEKYJ, TETUIOBOE ABM)KCHHE aTOMOB M MOJIEKYJI, arperaTtHble
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COCTOSIHHSI BEIIECTBA, KPUCTALIMYECKHE U aMOp(HBIE Tena, HACHIIICHHBIA U
HEHACBIIIECHHBI TIap, BIAXHOCTh BO3AyXa; TEMIIEpaTypa, BHYTPEHHSS
SHEprus, TEIUIOBOW JBUTATENb; OSJIEMEHTApHBIM AJIEKTPUUYECKUN 3apsij,
ANEKTPUYECKOE  TI0JIE, TPOBOJHUKM U  JIUDJIEKTPHUKH,  IOCTOSHHBIN
ANEKTPUUECKUIN TOK, MATHUTHOE TOJIE;

paznuyaTh SIBJICHUS TIOCIE NPEIBApPUTEIBLHOTO OOCYXXJEHHS C IeIarorom
(TeruioBOe  pacIMpeHHE/CKaTHe, TEIUIoNepenaya, TEIMIOBOe pPaBHOBECHE,
CMAUYMBAHUE, KAWUISIPHBIE SIBIICHUS, UCIIAPCHUE, KOHJCHCAlWs, IUIABJICHUE,
KPUCTAJTN3ALHS (oTBepaeBaHue), KUIICHUE, Teronepeaaya
(TEenIOMpPOBOJHOCTh,  KOHBEKIUSA,  M3JIyYCHUE);  DJIEKTpU3alusl  Tell,
B3aNMOJECUCTBUE 3apSAJI0B, JICUCTBHUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JCHCTBHE MArHUTHOTO IIOJS
Ha IPOBOJHUK C TOKOM, JJIEKTPOMAarHWUTHasi WHAYKIUS) O OINUCAHUIO HX
XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX JaHHOE
bu3nUecKoe SIBICHUE;

pacmo3HaBaTh C IMOMOIIBIO T€arora MPOSBICHUE HM3YyYEHHBIX (U3UYECKUX
SIBJICHUN B OKPY>KaIOIIEM MHUPE, B TOM 4YuCie PU3NUeCKue SBICHUS B IPUPO/IE:
MMOBEPXHOCTHOE HATSKCHUE U KAMMJUISIPHBIE ABJICHUS B IPUPOJAE, KPUCTAJUIBI B
npupone, wusnydenue CoJiHIA, 3aMep3aHue BOJAOEMOB, MOPCKHUE OpHU3bI,
o0pa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra;, DJJICKTPUYECKUE SBICHUS B
atMoc(depe, DPIEKTPUUECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE TOJIE 3EMJIH,
Jpeid MOIOCOB, pOJIb MarHUTHOTO TOJS I KU3HU Ha 3emJie, MOJSPHOE
CUSIHUE; TIPU 9TOM MEPEBOJAUTHh MPAKTUUYECKYIO 3a7a4y B Y4eOHYIO, BBLICIATh
CYILIECTBEHHBIE CBOMCTBA/TIPU3HAKN (DU3UUECKUX SIBJICHUI;

OMKCHIBATh TIOJI PYKOBOJACTBOM TieAarora ¢ oOCYXJIEHHEM IutaHa paboThI
M3YUYCHHBIC CBOMCTBA Tel W (U3UYECKHUE SIBIICHUS, UCIIONB3Ys (PU3MUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSII DHEPrus, KOJUYECTBO TEIUIOTHI,
yAeIbHas TEINIOEMKOCTh BEIIECTBA, YJEJIbHAsA TEIUIOTA TUJIABJICHUS, YEJIbHAS
TEIJIOTa MapooOpa3oBaHMsi, yAeidbHas TEIUIOTa CrOpaHus  TOIUIMBA,
KO3 GUIIMEHT TOJIE3HOTO JEUCTBUS TEIUIOBOM MAaIlMHBI, OTHOCHUTEIbHAs
BJIIAJXHOCTh BO3/lyXa, OJCKTPUUYECKUANM 3apsifi, CHJIA TOKA, JJIEKTPUUYECKOE
HANpPSKEHWE, COINPOTHUBJIEHWE TNPOBOJHUKA, YIEIBHOE COIMPOTUBIICHUE
BEIIECTBA, pab0Ta W MOIIHOCTh SJEKTPUYECKOTO TOKa); MPH OMUCAHUU
NpaBWIBHO TPAKTOBaTh C TMOMOIIbIO Tegarora (HU3MYECKUHA  CMBICI
UCIOJIb3yeMbIX BEJIMYWH, O0O3HAYEHUS M €IUHUIBI (PU3NYECKUX BETUYHH,
HaxOJIUTh (POPMYJIBI, CBSI3BIBAIONINE JIAHHYIO (PU3MUYECKYI0 BEIUYHHY C
IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKu U3YyYEHHBIX 3aBUCHUMOCTEH
(U3UICCKUX BEIIMYHH,

OTIPENICNIATh TOCJE MPEABAPUTEILHOTO OOCYXJACHUSI C TEeAaroroM CBOWCTBA
Ten, (U3NUECKue SIBJICHUS M MPOIECCHl, HUCMOJb3ysl OCHOBHBIC TMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TEOpUU  CTPOCHHS  BEIIECTBA,  IPUHIIUII
CyHepHo3uluK mnojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3apsja,
3akoH Owma Uil ydacTka Lenu, 3axkoH [[coyna—/lenya, 3aKOH COXpaHEHUS
SHEPTUU; TPU ITOM HAXOJHWTH CJIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U €ro
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MaTeMaTHYeCKOe BBIPAKEHHE C OMOpPOHM Ha LHUQPPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB I10/1 KOHTPOJIEM Ie[arora pU3n4eckue npoLecchl U CBOWCTBA TET,
B TOM 4YHCJIE€ W B KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, MpH IMOMOLIY 1€1arora BeISBIITh IPUIMHHO-CIIEACTBEHHBIE CBA3H,
CTPOUTH OOBSCHEHNE U3 1—2 JTOTMYECKHX IIaroB ¢ ONOPOil Ha 1—2 M3y4EHHBIX
CBOMCTBa (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelaTh TUIOBBIE PACUETHBIE 3a1a4d B 1—2 NEeHCTBUA C ONOPOM Ha aTOPUTM,
MpeBApUTENILHO Pa300paHHbIN COBMECTHO C MEIAaroroM, UCIOJIb3ys 3aKOHBI U
(opMyJibl, CBA3BIBaIOIINE (PU3UUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBHUS
3a/la4yd 3alUCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX IS
pelieHusl 3ajayd, BbIOMpaTh 3aKOHbl U (OpPMyJbl, HEOOXOIHMMBbIE s €€
peuieHus, NPOBOAUTH pPAcdy€Tbl W CPAaBHHUBATh IIOJIyYCHHOE 3HAYCHHE
(u3nyecKoi BETMYUHBI C U3BECTHBIMU JAHHBIMU;

UMETh MPENCTaBICHUE O MpobOJieMax, KOTOPblE MOXHO PELIMTh IPU MOMOIIU
(pU3HUECKMX METOJOB MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C IE1arorom;
HCIIOJB3YS ONMCAHNE MCCIICIOBAHUS, BBIJIEIIATH IIPOBEPSAEMOE
MIPEANIOJNIOKEHNE,  OLICHMBATh  IPABWIBHOCTh  IOPSIAKA  MPOBEACHUSA
MCCIICIOBAHMS, 1€J1aTh BBIBOJBL,

YMETh HaxOJUTh C HUCIOJIb30BAaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI IO HAOJIIOIEHUIO (PU3UUECKUX SIBICHUNA WM (PU3MUECKUX CBOMCTB TENd
(KanwIsipHbIE SIBJICHHUS, 3aBUCUMOCTb JABJICHUS BO3[yxa OT ero oObéMma,
TEMIEPATypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAHUS MIPU U3IIyUYEHUU OT
[BETA M3JIy4aroUIeil/MOTIOMAONIEH MOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI
OT TEMIIEPATYPHI KUJAKOCTH U TUIOLIAIN €€ MOBEPXHOCTH; DIIEKTPU3ALUs TEN U
B3aUMOJEHUCTBUE DJIEKTPUYECKUX 3apsI0B; B3aUMOJCHCTBUE IOCTOSHHBIX
MAarHWTOB, BU3YaJIU3alldsl MArHUTHBIX IIOJIEM TOCTOSIHHBIX MAarHUTOB;
NEWCTBUS ~ MArHATHOIO  TOJs Ha  INPOBOAHUK  C TOKOM,  CBOMCTBA
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATENA  IOCTOSHHOTO  TOKA):
(opMynMpOBaTh MPOBEPSEMBbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY H3
NPEJI0KEHHOTO 000pYI0BaHUS C ONOPOM Ha CXEMY; OINHUCHIBATh XOJ ONbITA U
(opMyIHUpPOBATH BBIBOJIbI 11O PYKOBOJCTBOM I€JArora;

UMETh IPEACTABICHUS O M3MEPEHUM TEMIEPaTypbl, OTHOCUTEIBHOU
BJIYKHOCTHU BO3/yXa, CWJIbI TOKA, HAIIPSKEHUS ¢ UCIIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOPOB W JAaTYUKOB (U3MUECKUX BEIMYMH, MNpPU TMOMOIIM Meaarora
CpaBHMBATh pe3yJbTaThl H3MEPEHUU C Y4E€TOM 3aJaHHON aOCOJFOTHOMN
NOTPEIIHOCTH;

IPOBOJHWTH COBMECTHO C NENAroroM MCCIEA0BAaHUE 3aBUCUMOCTU OJIHOM
¢bu3nUecKoil BEIWYUHBI OT JAPYTOM C HUCIONB30BAHWEM MPAMBIX H3MEPEHUMN
(3aBHCHMOCTDh  CONPOTHUBIIEHUS MPOBOJHMKA OT €ro JUIMHBI, IUIOIIAU
IIOIIEPEYHOT0 CEYEHHUsI U YIEIBHOIO COIPOTUBIICHMS BEIIECTBA IIPOBOJHMKA;
CUJIBl TOKA, WAYILIEr0 4epe3 NPOBOJHUK, OT HANPSLKEHUS Ha IPOBOJHUKE;
HCCIIEOBAHUE  IIOCIENOBATEIBHOIO M MApAJUICIBHOIO  COCAUHEHUU
MPOBOJAHMKOB): IUIAHUPOBAaTh HCCIEIOBaHHE, COOMpATh YCTAHOBKY H
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BBITIOJTHATH U3MEPEHHSI IO PYKOBOACTBOM IEJarora, ciaeays npeaioKeHHOMY
IU1aHy, (PUKCUPOBATh PE3yJIbTaThl MOIYYEHHON 3aBUCMMOCTU B BUJE TAOJIUL U
rpaduKoB, fenaTh BHIBOABI 10 pPe3ysbTaTaM UCCIIEI0BaHUS Moce 00CyKIEHUS
C MEIaroroM;
COOTHOCUTh KOCBEHHBbIE U3MEpPEHUS (PU3NYECKUX BEIUYMH (yIelbHas
TEIIOEMKOCTh BEIECTBA, COMPOTUBICHUE MPOBOJHUKA, pabOTa M MOIIHOCTh
AIIEKTPUYECKOTO TOKAa): C TMOMOIINBI0 TMeJarora IUIAaHUPOBAaTh HW3MEPEHUs,
coOupaTh  SKCIEPUMEHTAIBHYIO  yCTAHOBKY, CIEAysd  MPEeAIOKEHHOM
WHCTPYKIWH, U BBIYUCIISATH 3HAUCHUE BETUYHHBI,
coOMIoaTh MpaBWiia TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCIE NMPEABAPUTEIBHOIO O0CYKIEHUS C MIE€Jarorom;
COIMOCTABJIATh C IIOMOLIBIO I€Jarora MPUHLMIIBI JEHCTBUS H3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOICTB C ONMOPOM HA UX ONMUCAHUS (B TOM YHUCIIE:
CHUCTeMa OTOIUICHHS JOMOB, THUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIBTMETP, CUETYHK OJIEKTPUYECKOM DHEPTHH, DJICKTPOOCBETUTEIHHBIC
pUOOpPBI, HArpeBaTeNIbHbIE 3JIEKTPONPUOOPHI (MPUMEPBI), IIIEKTPUUECKUE
MPEeIOXPAHUTENH; DJIEKTPOMArHUT, AJIEKTPOJBHUTaTENb IMOCTOSHHOTO TOKaA),
HCIIONIB3YSl METOJWYECKHME MaTepuaiabl O CBOMCTBaX (PM3MYECKHUX SBICHUH U
HE00X0oauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh I0CJIE MPEIBAPUTENILHOTO OOCYXIEHHS C MEJaroroM IpocTble
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUJKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETpP, JABUTaTelb BHYTPEHHEIO CrOpaHHus, DSJIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbI JJNEKTPUYECKUX IEMei C TMOCIeJOBATeNbHBIM U
napajuiebHBIM COSAMHEHUEM JJIEMEHTOB, COOTHOCS yCIOBHBIE 0OO3HAYCHUS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;
MPUBOIUTH TMPUMEPHI/HAXOAUTh HH(POPMAIMIO O MpPUMEpax MPAKTUIECKOTO
UCTIOJb30BaHUSl  (U3UYECKUX 3HAHUM B  TIOBCEJHEBHOM JKM3HM IS
obecrieueHrs 0€30MacHOCTU TpU OOpaIICHUH ¢ MPUOOpaMHU U TEXHUYECKUMU
yCTPOMCTBAMH, COXpPaHEHMs 370POBbsI M COONIIOIEHUS HOPM 3KOJOTHYECKOIo
MTOBEJICHUS B OKPYKAOIIEH CpEJIE;
OCYIIECTBIISITh C MOMOIIBIO TMEJarora IMOUCK HH(popManuu (QU3NIECKOro
coliep)kaHusl B ceTh VIHTEepHET, Ha OCHOBE HWMEIOUIMXCA 3HAHUN U MYyTEM
CpPaBHEHHUS JOTOJIHUTEIBHBIX UCTOYHHKOB BBIICIATH HHPOPMAIIHIO, KOTOPAS
SBIISIETCS IPOTUBOPEUMBON MITM MOXKET OBITH HETOCTOBEPHOI;
MCTIOJb30BaTh TPU BBITIOJHEHUHM YYEOHBIX 3a/laHuil OTOOpaHHYIO TEIaroroM
HAyYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3UUECKOrO COAEp aHUs, CIpPaBOUYHbBIC
MaTepuaisbl, pecypchl ceTu HTepHeT; BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO
C OIOPOI Ha AJTOPUTM U YTOUHSIOIIME BOIPOCHI T€/1arora;
CO3/1aBaTh IMOJ PYKOBOJACTBOM TIenarora ¢ OOCYXJEHHEM IUlaHa paboThI
NUCbMEHHBIE U KpaTKHWe YCTHbIE cOOOuIeHus, 0000mias HHPOpMaALUIO U3
HECKOJIbKMX MCTOYHHUKOB (PU3UYECKOTO COJIEP’KaHUs, B TOM UHUCIE MyOJIMIHO
NPECTABIATh PE3YJIbTAThI MPOSKTHON WM UCCIIEIOBATENBCKON AESTEIbHOCTH;
16



IIPX 3TOM TPAMOTHO HCIIOJb30BaTh M3YYEHHBIM IOHATUMHBIN ammapar Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

OpU  BBIIOJIHEHUU YYEOHBIX TMPOEKTOB U MCCIEIOBAHUNA  (PU3MUECKHUX
IIPOLIECCOB IO PYKOBOJICTBOM I€Jjarora pacupeaeisTh 00s13aHHOCTH B TPYIIIe
B COOTBETCTBUU C NTOCTABJICHHBIMH 33J]a4aMU, CJIEIUTH 3a BBITIOJIHEHUEM IIJIaHA
NEUCTBUIN U KOPPEKTUPOBATH €r0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYMIBI; BBICTPAUBATh KOMMYHHKAaTMBHOE B3aMMOJIEWCTBUE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.
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TEMATHUYECKOE INTAHUPOBAHHUE

TemaTnueckoe IUTAHUPOBAHHWE U KOJWYECTBO YAacOB, OTBOJMMBIX Ha OCBOCHHE KaXKIOW TEMbl Y4eOHOTrO mpeameTa
«Duzuka» ananTUPOBAaHHOW OCHOBHOW 0O0pa3oBaTesibHOM MPOTpaMMbl OCHOBHOTO OOIEro o0pa3oBaHUs O0y4aroluxcs C
3aJIePKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOUM pazneniom denepalibHON paboyeil mporpaMMel
yueOHoro npeaMera «Pu3nka» 00pa3zoBaTeIbHON IPOrpaMMbl 0CHOBHOIO 00111ero oopa3oBanus. [Ipu atom Opranusaius Bpase
caMa BHOCHUTh M3MEHEHHS B COJEp)KaHHME M pachpe/ereHre yueOHOro MaTepualia 1o rojaM oOy4eHHs, B MOCIEA0BATEIbHOCTh
U3YYEeHHS] TeM M KOJIMYECTBO YAaCOB HAa OCBOCHHE KAXKJOM TEeMbl, ONpEJeiIeHUE OpPraHU3allMOHHBIX (OpM OOydeHHs U T.II.
OO6O0CHOBAaHHOCTh JAHHBIX M3MEHEHUU OMpeesieTcsl BhIOpaHHbIM 00pa3zoBaTesibHON opranuzanuein Y MK, uHAMBUAYaIbHBIMU
MCUXO(U3NIECKUMH OCOOCHHOCTSIMU KOHKPETHbIX oOydaromuxcs ¢ 3IIP, cremeHpio yCBOGHHOCTH HMH YYE€OHBIX TEM,
PEKOMEHIallUAMH 110 0TOOPY M alanTaluy yueOHOro MaTepraina no Gu3uke, mpeicTaBiIeHHbIMU B [10sICHUTENBHOM 3alKCKe.

8 KJIACC (68 u)

TemaTnyeckuii OcHOBHBIE BUABI 1eSITEILHOCTH y4ALIUXCSH
OcHOBHOE cofiepxKaHHe . N
0J10K, TeMBbI (Ha ypoBHe yueOHBIX JeiicTBHIl)

Paznen 6. TensioBble siBjieHus (28 u)
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Ctpoenne
M CBOlicTBa
BewecTna (7 4)

Ocnognoie nonoJICcenus MONEKYAAPHO-
KUHEMU4YecKol meopuy CMmpOoeHUs 6ewecmsa.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoarouue  OCHOGHble — NOJNOJHCEHUs
MONEKYAAPHO-KUHEMUYECKOU MeopUl.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSIHUM  BewectBa. Kpucmannuueckue u
amopguvie mena. ObvicHeHUe CBOUCME 2d308,
ocuoKocmell U meépobiX Mmel HA  OCHO8e
NON0JICEH UL MONEKYAAPHO-KUHEMUUECKOU
meopuu. CMadMBaHWUE U KANULIAPHbIE AGNEHUS.
Tennogoe pacuiupenue u cocamue.

,Zlemoucmpauuu2

1. HaGmoneHre OpOyHOBCKOT'O IBUYKEHHSI.

2. Habmonenue nuddy3um.

3. Habmonenue  siBineHui

KaIlWUISIPHBIX SIBICHUH.

4. HaOnroieHue TeIyIoBOrO paclIupeHus Tell.

5. I3MeHeHne nMaBieHHs Ta3a Npu M3MEHECHUH

00bEMa 1 HarpeBaHUU WIIH OXJIAKICHHUH.

Jlabopamopnuvie padbomot u onvimol.

1. OnmpITBl IO OOHApPYKEHUIO JAEHCTBHUS CHII

CMadYrBaHUA u

MOJICKYJISIPHOTO TIPUTSKCHUS (wmm
ANIEKTPOHHAS IEMOHCTPAITHS).

2. OmpIThl  TIO  BBIPAI[MBAHUIO  KPHCTAJUIOB
[IOBapEHHOM CONM UM caxapa.

3. OmpiTBl 1O HAOJIOACHUIO  TEIIOBOTO

paciupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

Tell.

4. OmpenierieHue aBJICHUS BO3OyXa B OaJUloHE
ITIPHIIA.

5. OmBITE, JAEMOHCTPHUPYIOIIHE 3aBHCUMOCTH
JABIICHUS BO3AyXa OT ero o0béMa U
HArpeBaHUS WU OXJIKIICHUS.

6. Ilposepxa 2unomeswi JUHEUHOU
3asucumocmu OUHbl CMOAOUKA HCUOKOCTIU 8
mepmomempuyeckol mpyoxe om
memnepamypul.

HaOmonenne u MHTEPIPETAINA COBMECTHO C IIE€aroroM OMbBITOB, CBUAETEIbCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BELECTB B BOJE.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEAaroroM MO OLEHMBAaHHIO KOJIMYECTBA AaTOMOB HIIM MOJIEKYJ B
enuHHLEe 00bEMa BEIIECTBA.

[IpexcraBnenne npy MOMOIM Ielarora OPOYHOBCKOTO JBHIKEHUS, sIBIECHUS AUGOY3UU U pa3IHIui
MEXly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYIIPHO-KMHETUIECKON TEOPHU CTPOEHUSI BELIECTBA.
OOBsicHEeHNE TIPY IOMOIIH Telarora ¢ ONOpoil Ha JUIAKTHIECKUI MaTepual OCHOBHBIX Pa3INIii B
CTPOCHUHU Ta30B, JKUAKOCTEH M TBEPABIX TEI C MCIOJB30BAaHUEM IIOJIOKEHUH MOJIEKYISpPHO-
KHHETHYECKON TEOPHUU CTPOEHHS BEIIECTBA.

IIpoBeneHue nox pykoBOACTBOM IEAArora ONBITOB MO BEIPAIIMBAHUIO KPUCTAIUIOB IIOBAPEHHON COMNH
WM caxapa.

IIpoBeneHue COBMECTHO C MEAAroroM u 0OBSICHEHHE U3 MPEIOKEHHOTO IIepedHs BHIBOJIOB OIBITOB,
JEMOHCTPHUPYIOIIMX KAaWIIIPHbIC SABJICHMS U SIBIICHUE CMAYUBAHU.

OObsicHeHHE C OMOpOW Ha TEXHOJIOTHYECKYIO KapTy TII0J PYKOBOACTBOM IIearora poiu
KaIWUILIPHBIX SBJICHUH AJIS IOCTYIUICHHS BOABI B opranu3M pacteHuit (MC — Ouosnorus).
HaOmtoieHue onpITOB 10 HAOJIOASHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEl.
OObsicHEHHE C ONOpPOH Ha TEXHOJOTHYECKYI0 KapTy II0J] PYKOBOJCTBOM IeJarora COXpaHEHUs
00bEMa TBEPABIX TEJ, TEKYyYECTH JXKHIKOCTH (B TOM YHWCIC, PAa3HUIBI B TEKYYeCTH IS pa3sHbIX
XKHUJKOCTEH), NaBICHHSA Ta3a.

Habmonenue 3a mpoBeieHUEM OIIBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro
00béMa W HarpeBaHUsI WM OXJAXACHWSA, W UX OOBSCHEHHE Ha OCHOBE ATOMHO-MOJIEKYISIPHOTO
Y4EHHUs.

AHanmu3 NpHu HIOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKHH MaTepuan MPaKTHYECKUX CHUTYaIlui,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKHUIKOCTEN U TBEPABIX TEIL.
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TenaoBbie
npoueccs! (21 4)

Temnepatrypa. Cease  memnepamypel  co
CKOPOCMbIO MENN08020 OBUNCEHUS HACTUY.

Buytpennsas sseprus. Cnocobwr usmenenus
6HYympeHHel  dHepeuu: — menionepedaid U
cosepuienue pabomovl. Buovi mennonepedauu:
Mennonpo8oOHOCMb, KOHBEKYUSL, U3NTYUeHUe.

KomnuaectBo TEIIOTHI. Y nenpHas
TEMI0EMKOCTS  BEIIECTBA. Tennoobmen  u
mennogoe pasHogecue. YpasHeHue mMeni08020
oananca.

ITnasnenue u omeepoesanue KPUCMANTUYECKUX
gewyecms.  YJenbHas — TEIUIOTA  IIABJICHUS.
Ilapoobpazosanue u wxomodencayus. Hcnapenue
(MC). Kunenue. VYaensHas TEIUIoTa
napoobpa3zoBaHus. 3agucumocms memnepanmypvi
Kunemust om ammocgeprozo oaesneHus.
Brasicnocmo 6030yxa.

OHeprust  TOIUIMBA.  YJenbHas  TeIIoTa
CrOpaHus.

IHpunyuner pabomuvl mennogevix Osucamernell.
K menio8oco
osucamens. Tennosvie Osucamenu u 3awuma

okpyacaroueti cpedwt (MC).
3akon coxpamenusi u npespawenus snepeul 8
mennoswix npoyeccax (MC).
Zlemomcmpauuu2
1. IlpaBuia U3MEPECHUS TEMITEPATYPHI.
2. Bugsl Temionepeaayu.
3. OxmaxJeHue Mpy COBEPILEHNU PabOThI.
4

. Harpeanne mpm coBepumieHun paboThl
BHELTHUMH CHJIaMU.
5. CpaBHeHHE  TETUIOEMKOCTEH  pa3IMUHBIX

BCIIIECTB.

. Habmonenne xuneHus.

7. HabmomeHne TIOCTOSTHCTBA — TEMIIEpaTyphI
NIPY TUTABJICHUH.

8. Moy TENIOBLIX JBUATATENEN.

Jlabopamopnvie padomot u onvimeol.

1. Ilpogepka eunomeswi JUHENHOU
3A8UCUMOCIU OTUHBL CIOJIOUKA HCUOKOCTNU 8
mepmMoMempuieckoll mpybke om

[o2]

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHEeHHE PAa3IMYHBIX CIIOCOOOB M3MEPEHHS U LIKaJl TEMIIEPATYPHhI.

HabnroneHue 3a npoBeJieHUEM OIBITOB, JIEMOHCTPUPYIOUINX H3MEHEHUE BHYTPEHHEN SHEPTuM Tea B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
pa3iIUYHbIE BUIBI TEIIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIUIO, H3ITyUEHHE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IO PYKOBOICTBOM IE€Narora SBICHUS
TeTI000MEHa IIPY CMEIIUBAHNY XOJIOJHOH 1 ropsidei BOIbI.

HabmroneHne ycTaHOBIICHHS TEIUIOBOTO PAaBHOBECHS MEXIY TOPSTUEH M XOJIOTHOW BOJIOM.
OmnpeneneHne Ipyu IMOMOIIH HEJarora KOJIMYECTBA TEINIOTHI, OIyYEHHOTO BOJOH MPH TETIIOOOMEHE
C HarpeThIM METAIIMYECKUM LIUINHAPOM.

Omnpenenenue 1o TadyuIe YAEIbHON TEINIOEMKOCTH BEIIECTBA.

Pemenne TUMOBBIX pacy€THHIX 3a1ad B 1—2 NEWCTBUS C OMOpPON HA ajJrOpuUTM, MpEeABAPUTEIHHO
pa306paHHLIﬁ COBMCCTHO C II€AaroroM, CBsA3aHHBIX C BBIYHCJICHHCM KOJIMYCCTBA TCIIJIOTBI H
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HAIpUMep B  MEMSIX  DHEProcOEpeXCHMs:  TETIOM30JIALMS,
9HEprocOeperaome KpbIn, TepPMOAKKyMYJIISTOPHI | T. 1.

HaOmonenue siBineHu HcapeHnst 1 KOHACHCALUH.

Habmonenue 3a rccieioBaHueM Ipoliecca NCTIapEHHUs Pa3THIHBIX KHIKOCTEH.

OOBsiCHEHHE TI0 ATOPUTMY COBMECTHO € MIEJaroroM sIBJICHUH NCTIapeHUsI U KOHACHCALMH Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUECHHSI.

Habnronenne u o0bACHEHHE Tpoliecca KUIIEHHS, B TOM YHCJIEe 3aBUCHMOCTH TeMIIEPaTyphl KUIICHUS
OT JaBJICHHUS.

Omnpenenenye 1o TabIuIe OTHOCUTEIFHOM BIaXXKHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

CpaBHeHI/Ie o IMJjIaHy IMpyu OOoMOIM mneaarora MNpOHCCCOB IIJIABJICHUA KPUCTAINIMYECKUX TEJI
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenenenue 1o TadJIUIE YACTbHON TEIUIOTH TIABICHNUS JIbJA.

OObsicHEeHHE TI0 CXeMe TI0ciie 00CYKACHHS C TEeAaroroM sBJICHUH IUIaBICHUS U KPUCTAJUIM3aINH Ha
OCHOBE AaTOMHO-MOJIEKYJISIPHOTO YYEHHSI.

Pemenne TMNOBBIX pacué€THBIX 3afad B 1—2 AEHCTBHs C ONOPOW HAa AITOPHUTM, MPEIBAPUTEIBHO
pa3o0paHHBIII COBMECTHO C II€aroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIIOTH B
mponeccax TeIionepeaadn Mmpu miIaBJICHUU U KPUCTAIIIIM3allUNU, HCTTAPEHUN U KOHACHCAITNU.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUCTajllin3daliuv, HAIpUMEP, IMOJYYCHUEC CBEPXUNUCTHIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

Anamms IIpY IOMOIIH Megarora pa6OTI:.I " 00BICHEHNE IIpUHIHUIIA HeﬁCTBHH TCIIOBOT'O IBHUIATCIIA.
Brruncienne xoinmdecTBa TCIUIOTHI, BBIACIAIOMICTOCA IIPU CrOPaHNUN PA3JIMYHBIX BUAOB TOIUIMBA, U
KII[ nBurarens.
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memnepamypeoi.
2.HaGnronenue W3MEHEHUS BHYTpEHHEH
SHEPrHU Tejia B Pe3yNbTaTe TeIUIonepeaadn
1 paOOTHI BHECLITHHUX CHIL.
3. UccrnenoBanre sBICHUS TEIUIOOOMEHA MPU
CMCIIIUBAHUU XOJIOTHOW U TOPSUCH BOIBI.

4. Onpedenenue KoIu4ecmea meniomul,
HOIYYEeHHO020 6000U npu meniooomene ¢
Haz2pemviM MEeMAaLIU4ecKumM YUiuHOPOM.

. Mccnenosanue mporiecca UcrapeHus.

6. OmpeneneHre OTHOCUTEIHHOH BIAKHOCTH

BO3.yXa.

7. Onpedenenue yoenoHoU Meniomol NAAGIEHUS.

a60a.

]

OOcyxJeHne COBMECTHO C IIEaroroM AKOJIOTHYECKHX IIOCIEICTBUI HCIOJIBb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U THApo3aekTpocTaHuuil (MC — 3Konorus, Xumus).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)

DleKTpUYecKue
3apsiabl.
3apsikeHHbIE
Teja M uX
B3auMMOoOJeHCTBHE
(7 4)

Onexmpuzayus men. JIBa poja MEKTPUUSCKUX
3apsa0B. BzaumonelcTBUEe 3apsSyKEHHBIX — TEll.
3axon Kynona (3asucumocms cunvl
63AUMOOCUCMBUSL 3APANCEHHBIX e OM GENUUUHDL
3aps008 U PACCMOAHUSL MeAHCOY MeLaAMU).

DnexkTpuueckoe  TmoJe. Hanpsowcénnocmo
anexmpuyeckozo noas. Ilpunyun cynepnozuyuu

INeKMpuYeckux  noneu  (Ha  KA4ecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnuwlii 2NIeKMpUYecKuii 3aps0.

Cmpoenue amoma. TIpOBOTHUKU M TUIICKTPUKH.
3aKOH COXpaHEHHUS JEKTPUIECKOTO 3apsaaa.
Zlemomcmpauuu2
1. DnexTpu3anys Tel.
2. JIea pona dJEKTPUYECKUX 3apslioB U
BBaHMOHeﬁCTBHe 3apsHKEHHBIX TEJI.
3. YCTpoiicTBO 1 IeHCTBHE AIIEKTPOCKOTIA.
4. DIIeKTPOCTaTUYECKAS HHYKIIHS.
5. 3aK0H COXpaHEHHUS IJTEKTPUIECKUX 3apsi/I0B.
Jlabopamopnuvie padbomovt u onvimul.
1. OnpITH 110 HAOMIONEHUIO BJIEKTPH3ALMH TeJl
WHIYKIEH U IPH COMPUKOCHOBCHUU.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JIEKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIUEH.
HaGmonenue u o0bSCHEHUE C OMOPON HAa AMIAKTUYECKHH MaTeprai B3aUMOJCHCTBUS OJHOMMEHHO
U PAa3HOUMEHHO 3apSKEHHBIX TElL.

OObsicCHeHHE MTPY TIOMOILY Te/Iarora MpUHIKNA AeHCTBUS 3JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBJICHUH SJEKTpHU3allMd IpPU CONPUKOCHOBEHHU TEl U
UHAYKLIHEH C UCNOIb30BAaHUEM 3HAHUM O HOCUTEISAX 3JIEKTPUUECKUX 3apsi/iOB B BELIECTBE.
PacriosHaBanne u OOBSCHEHHE II0 CXEME COBMECTHO C [MEaroroM SBICHUH 3IIEKTPU3ALNU
B MOBCEJHEBHOM KHU3HH.

Habmonenne u oObsICHEHHE C ONMOPOH Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MILIIOCTPUPYIOLINX
3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija.

HaGmonenne onpITOB 10 MO/IEIIMPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS,

HccrnenoBanne moa pykoBOACTBOM Iejarora JEMCTBUSI AJEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUDJIEKTPUKU
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IocTosiHHBIN
3JIeKTpUYecKuii
ToK (17 4)

ONeKTpHYeCcKHil TOK. Ycaosus cywecmeosanus
aneKkmpuyecko2o moxa. VICTOUHUKN MOCTOSIHHOTO
ToKa. JIeHCTBHUS ANEKTPHUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). JDlexmpuueckuil mox
8 JACUOKOCAX U 2A3AX.

PaboTa W MOIIHOCTH 3JEKTPUYECKOrO TOKa.
3axon [orcoyrs—Jlenya. Onexmpuueckue yenu u
nompeoumenu 31eKMpUYecKol dHepeuu ¢ Ovimy.
Onexrpuueckas 1emnb. Cuiia Toka. DIeKTpHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  HPOBOIHUKA.
Yoenvnoe conpomuenenue eewjecmea. 3akon Oma

i ydacTka 1end.  IlocmenmoBatenmsHOE U
napajiesibHOe COEIMHEHNE TIPOBOTHUKOB.
Kopomxkoe 3amvixanue.

,Zlemoucmpauuu2

1. ITpOBOTHUKY U TUINEKTPUKH.

2. MonenupoBaHue CHJIOBBIX JIMHUN

3JEKTPUUECKOTO MOJI.

. UcTOYHUKH IOCTOSIHHOTO TOKA.

. JleHicTBUS 3NEKTPUUECKOTO TOKa.

. DJIEKTpUYECKUI TOK B KHUIKOCTH.

. T'a30BBIi1 pazpsa.

. IamMepeHne cHitpl TOKa aMIIepMETPOM.

. I3MepeHne 3IIEKTPUYECKOTO  HAMPSHKCHUS

BOJIbTMETPOM.

9. PeocTar 1 MarasuH CONpOTHBIICHH.

Jlabopamopnvie padbomot u onvimol.

1. UccnenoBanue AEWCTBUS DIEKTPUIECKOTO
I0JIS1 Ha TIPOBOIHUKH U TUDJICKTPUKH.

2. COopxka u mpoBepKa paboThI SJIEKTPUIECKOH

LETH TOCTOSTHHOTO TOKA.

W3mepeHne u peryInpoBaHUe CHIIBI TOKA.

4. UsmepeHune u perynupoBaHue
HaTIPSHKCHUSL.

5. Hccnedosanue 3agucumocmu Cuivl MoKa,
uoywezo yepes pesucmop, om
CONpOMuUBIeHUs Pe3UCMOPA U HANPANHCEHUS.

6. Onwimvl, demoncmpupylowjue 3a8UCUMOCHIb
NEKMPUUECKO20 conpomuenenus
npoBOOHUKA Om e20 ONUHbl, NIoWAoU

O~NO Ol W

w

Habmrogenne pa3iwyHBIX BHIOB JCHCTBUS DJEKTPUYECKOTO TOKAa M OOHApy)XKEHHE COBMECTHO C
TE€JaroroM 3TUX BUOB IEUCTBUS B TOBCEIHEBHOU KU3HU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM IS MOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyei H3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmonenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHue u OOBSICHEHHE IPH TMOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOIIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAM IONEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIfied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSIKEHUSI HA PE3UCTOPE.

ba3zoBrie npencTaBneHrs 0 NpaBUIaX CIOXKEHUS HAPSLDKEHUH NPU MOCJIENOBATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npeicTaBIeHUs O IpaBUiIax AJIs CUIIBI TOKA IIPY NapaJLICIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEfarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajieIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlroOpuTM, MpeABapUTEIHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTrO  CONPOTHUBIICHUS MPU  IOCJIEJOBATEILHOM U  IApajUICIbHOM  COCIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECCKYIO KapTy IIOA PYKOBOJICTBOM Tiearora padOTHI
3JIEKTPUYECKOTO TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

OnpeneneHue ¢ Omopod Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€arora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIACIISIEMOI Ha pe3UCTope.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIaMIIOUYKy OT HalpsKSHUS Ha Heil.
OmnpeneneHue C OHMOpPOW Ha TEXHOJOTMYECKYI0 KapTy Iof pykoBoacTBoM mnemarora KIIJ]
HarpeBaTelIs.

Habmronenue 3a ncciegoBaHueM npeoOpa30BaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATEIIEM.
OOBpsicHEHHE TIOCNE pacCy)XACHHS C IEJaroroM M COCTaBJICHHE IJIaHa-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsicCHEHHE TIOCIIE PACCYKACHUS C TIEIarOrOM M COCTaBJICHHUE TIaHa-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHMA U NIPUHLKIA AEHCTBUS IJIABKUX MPEIOXPAHUTENEH.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOpUTM, NMpEABAPUTENBHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONb30BaHueM 3aKkoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS dIIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

NONePeuH020 ceveHus: U Mamepuad.
Ilposepra npasuna cnodicenusi HANPANCeHUll
npu nocied08amenbHOM COCOUHEHUU O8YX
Pe3UCMOpO8.

Ilposepra npasuna oOas cunvl Moka npu
napanienbHOM COeOUHEHU PE3UCOPO8.
Omnpeneneare  pabOTBI  AIEKTPHYECKOTO
TOKa, HIYIIET0 Yepe3 Pe3ucTop.
OmnpeeneHue MOIHOCTH 3JEKTPUIECKOTO
TOKa, BBIICIISIEMOI Ha PE3UCTOPE.
HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa,
HAYILIETO Yepe3 JaMIOoYKy, OT HApsDKEHHS
Ha HEil.

Onpeoenenue KII/[ nacpesamens.
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MarHuTHble
siBJieHus (6 1)

ITocTosiHHbIE MarHUTHL. B3anmopeiicTBue
MIOCTOSIHHBIX MarHuToB. Maenumnoe noie.
Maenumnoe none 3emau u e2o 3naverue 0is
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe
noie anekmpuyeckoz2o moxa. Ilpumenenue
NEKMpoMAcHUMO8 8 mexuuxe. /leticmeaue
MASHUMHO20 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexkmpoodsucamernetl 6
MeXHUYecKUx yCmpoucmseax u Ha mpancnopme.
,ZIeM(nLtcmpauuu2

1. B3aumoielicTBHE MOCTOSTHHBIX MArHUTOB.

2. MopenupoBaHue HEBO3MOXXHOCTH
paslieneHus MoJt0CcoB MarHuTa.

3. MopenupoBaHue MarHATHBIX
MTOCTOSTHHBIX MarHUTOB.

4. OnsIT DpcTena.

5. MarautHOe T0JIe TOKA. DIEKTPOMATHUT.

6. JleficTBHe MarHUTHOTO TIOJIA HA TIPOBOIHHUK C
TOKOM.

7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padomot u onvimul.

1. Uccnenosanue MarHUTHOTO
B3aUMO/ICHCTBUS TIOCTOSHHBIX MAIHUTOB.

roJieit

2. Usyuenwue MarHUTHOTO OJIS
MOCTOSIHHBIX MarHUTOB NPU WX OOBEAHHEHUH H
pa3aencHun.

3. HUccnenosanue IEUCTBHUS

SNEKTPUUYECKOr0 TOKA HA MATHUTHYIO CTPEIIKY.
4.  OmbITH, JIEMOHCTPUPYIOIUE
3aBUCHUMOCTb CHJIBI B3aUMOJEHUCTBUS KaTYIIKH
C TOKOM ¥ MAarHuTa OT CHJIBl TOKa H
HaIlpaBJIEHHUs TOKa B KaTYyIIKe.

5. H3yueHuwe AEHCTBUSI MAarHUTHOTO TIOJA
Ha MPOBOJIHUK C TOKOM.

6.  Koucmpyuposanue u usyyenue pabomol
9eKmpoosu2amers.

7. Usmepenne KII/I snekrponBurareabHON
YCTQHOBKH.

HccnenoBanue noj pyKoBOACTBOM MeJarora MarHUTHOTO B3aMMOJEHCTBHS MOCTOSHHBIX MarHUTOB.
H3yyenue ¢ omopoil Ha TEXHOJIOTMYECKYHO KapTy IOJ PYKOBOACTBOM II€arora MarHUTHOIO IIOJS
MIOCTOSTHHBIX MarHUTOB NPU UX O0OBEANHEHUH U Pa3/ICICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenue mox pykoBOACTBOM MENATOra sIBJICHUS] HAMArHUYMBAHUS BEILECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBEIEHHEM OIBITOB, JEMOHCTPUPYIOUINX 3aBUCHMOCTh CHIIBI B3aUMOZIEHCTBHUS
KaTyIIKH C TOKOM M MarHUTa OT CHJIBI U HANIPABJIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TNOMOIIM II€Aarora CHUTyaldi NPaKTHYECKOro IPHUMEHEHUs! 3JeKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

H3yyenne ¢ omopodl Ha TEXHOJOIMYECKYIO KapTy II0J PYKOBOJACTBOM IleJarora JIeHUCTBUS
MarHUTHOTO 10JI Ha IPOBOJHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeHCTBYS dJIEKTPOABUTaTE.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BbazoBple mpencraBieHus O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNel (TpaHCIOPT, OBITOBHIC
YCTpOWCTBA U JP.).
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DJIEKTPOMArHUT
Hasl HHAYKIHUS
(49)

Onvimoi @apaodes. Henenue
anekmpomacumuou undykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noayueHus

INeKMPUUEcKol dHepauu. DIACKTPOCTAHIIMH Ha
B0300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.
ﬂemoncmpauuuz
1. UccnenoBanne SBICHHUA 3IIEKTPOMATrHHUTHOM
WHIYKIHH.

2. OnsrTer @apanest.

3. 3aBHCHMOCTh HANPAaBJICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHI €r0 BOZHUKHOBCHHUS.

4. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padomot u onvimeol.

1. OnmpITBI MO HUCCJACAOBAHUIO  SBJICHHS
3HeKTpOMal"HPITHOIZ WHAYKIONU:
HCCIICJOBAHUE M3MEHEHMM 3HAY€HHUs U
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

HpOBeHeHI/IC COBMCCTHO C Im€aaroroM OIIbITOB II0O HCCICOOBAaHHUIO SBJICHHA BHCKTpOMaFHI/ITHOﬁ
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUS UHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 4)
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