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denepanpHas pabodas mporpamMma Mo YydeOHOMY mpenMery «Dusnka
(6a30BBIN  ypoBeHB) (TpeameTHas o001acTh «EcTecTBEHHO-HAyYHBIC MPEIMETHI)
(ayee COOTBETCTBEHHO — Mporpamma o Gpusnke, Gu3nKa) BKIOYACT TOSICHUTEIHHYIO
3aMHCKY, COJep)KaHne OOY4YCeHHS, TUTAHUPYEMbIC PE3yIbTaThl OCBOCHHS MPOTPaMMEI
1o (pu3uKe, TeMaTHIECKOE TIIAHUPOBAHHUE.

[TOACHUTEJIbHAA 3AIINCKA

®enepanbHas padouas mporpaMma o pusuke A1 00yJaromuxcsl ¢ 3a1eP>KKOU
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 001IEro 00pa3oBaHus
MOATrOTOBJIIEHa Ha oOcHOBe denepasbHOrO0 TOCYJIapCTBEHHOTO 00pa30BaTEIbLHOIO
cTaHaapTa ocHoBHoOro oomiero oopaszosanus (Ilpukaz Munmnpocsemnienus Poccum ot
31.05.2021 r. Ne 287) (manee — DPI'OC OOO0O), denepanbHON aaaNTHPOBAHHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHus JJIsi O0Y4arOIINXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTMHU 3710poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 nosa6ps 2022 1. Ne 1025), ®enepanbHoii paboyeii mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBaHus Mo yuyeOHOMY mipeamery «®Pusuka» (0a3oBbI ypoBeHb), KoHuenmuu
npenoaBanus yaeOHoro mpenMera «Du3mka» B 00pa30BaTEIBbHBIX OpPTaHU3AIMSIX
Poccuiickoit  denepanuiv, peanu3yomMX OCHOBHBIE  00I1I€00pa3oBaTEIbHBIC
nporpammel, ®DenepasbHOM  pabodeil MporpaMMbl  BOCHUTAHUS, C  YYETOM
pacnpeneNeHHbIX 0 KJIaccaM IMPOBEPSIEMBIX TPEOOBaHUI K pe3ybTaTaM OCBOCHHUS
denepabHON aIaNTUPOBAHHON 00Pa30BATENBHONW MPOTPaMMBbl OCHOBHOTO OOIIETro
oOpa3oBaHus JIJIs1 O0YYAIOIINXCA C 3a/IEPKKON TICUXUUECKOTO Pa3BUTHSI.

O0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebuniit  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOIMMM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (QU3NYECKHE 3aKOHbl MHPO3JaHUs
ABIIIIOTCS.  OCHOBOM COZIEpXKaHUsI KypCOB XUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DU3MKa BOOpPYKAET OOY4AIOUIMXCS HAy4YHBIM METOJOM IIO3HAHMS,
MO3BOJIAIOIINUM MOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[TpenMeT MakcMMabHO HampaBiieH Ha (GOPMHUPOBaHUE UHTEPECA K IPUPOTHOMY
U COIMAJIbHOMY MHpPY, COBEPIICHCTBOBAHUE IMO3HABATEIbHON JESTENbHOCTU
oOyuatomuxcst ¢ 3[1P 3a cueT oBiazeHUsI MBICIUTEIBHBIMU ONEPALMSIMHU CPABHEHMUS,
0000111eHHsI, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (HOPMHUPOBAHKE
BO3MOKHOCTE COBMECTHOM JESATEIBHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3BuTui0 y oOyuarommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaXeHMs, (PYHKIUMOHAIBHOW TPAaMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTHUYECKU AHAIMU3UPOBATH WH(GOpPMAILMIO, MPEACTABICHHYIO B
paznuyHbIX (popMax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUU
00y4aroluXxcsl 3aKJIF0YAETCS B YCBOCHUN OCHOBBI (PU3MYECKUX 3HAHUN, HEOOXOIUMBIX
JUIA TIOBCEHEBHOM JKM3HH, HABBIKOB 3J0POBOTO M OE30MAaCHOTO [JIsl 4YejoBeKa U
OKpY>KaloIllel ero cpeapl 00pasa KU3HU; GOPMUPOBAHUN IKOJIOTUUECKON KYIbTYPHI.
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[TporpamMma oTpaxaer coaep:xkanue oOydeHus npeametry «Du3ukay ¢ yueTom
0co0BIX 00pa3zoBaTeNibHbIX NOTpeOHOCTEN 00yyaromuxcs ¢ 3[1P. OBnaneHue qaHHBIM
y4eOHBIM MPEAMETOM MPEJICTABISAET OMPEACICHHYIO TPYAHOCTD JIJIsl 00YYaIOIIUXCS C
3I1P. 310 cBsI3aHO ¢ OCOOCHHOCTSIMU MBICTUTEIBHON 1€ATEIbHOCTH, IEPUOUYECKUMU
KOJeOaHUsIMU BHUMAaHUS, MaJbiM OOBEMOM MaMSTH, HEIOCTATOYHOCTBHIO OOIIEro
3amaca 3HaHUM, MOHWKEHHBIM IO3HABATEIbHBIM HMHTEPECOM U HU3KUM YpPOBHEM
pPEUYEBOr0 pPa3BUTHSI.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4yeOHOro mpeamera «Dusukan
HeoOxoaMma ajanrtanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
[TI03HABATEJIbHBIM BO3MOKHOCTSIM JaHHOW KaTeropuu oOydarouuxcs, YYeT HX
OCOOEHHOCTE pa3BUTHUS: HCIOJIb30BAHUE AJITOPUTMOB, BHYTPHIPEIMETHBIX U
MEXITPEIMETHBIX CBSA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOro MaTepuania.

JlanHass mporpamMma KOHKPETU3HPYET COJEp)KaHHE TMPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMH O0Opa30BaTENIbHOIO CTAHJAPTA, PEKOMEHYEMYIO
MOCJIC0OBATEIBHOCTh M3YUYEHHUS! pa3leloB (U3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKM y4e€OHOro Ipoliecca, BO3pPACTHBIX U
MICUXOJIOTHYECKUX 0coOeHHOCTEH oOyuarommuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111eT0
oOpa3oBaHMsI, OIpeneIsieT MHUHUMAJIbHbIM HaOOp OMNBITOB, JEMOHCTpAIM,
IPOBOAMMBIX ~ YYMTEIEM B Kjacce, JaboOpaTOpHbIX pabOT, BBIIOJHAEMBIX
00yJaIOIIMMHUCH.

Meroguueckorn OCHOBOM M3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOTO
o011ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBII ITOIXO,
00€CMeYnBaAIOIIMN JTOCTUKEHUE JMYHOCTHBIX, METANpPEeIMETHbIX M MPEIMETHBIX
00pa3oBaTeNbHbIX  PE3YJIHTATOB MOCPEJICTBOM OpraHu3alnu aKTUBHOMU
MO3HABATENIbHON AESATENBbHOCTH OO0YYalOLIMXCs, YTO OYEHb BAXKHO NPU OO0yYEeHUU
nereit ¢ 311P, g KOTOpbIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHOM aKTUBHOCTH.

Hesan u 3axa4n n3y4ennst yueOHoro npeamera « Dusuka»

Obwue yenu wn3ydyeHus yudeOHoro mnpeamera «®Dusmka» NpeaCTaBICHbI B
denepanbHOM pabouelt mporpaMmMe OCHOBHOTO 00111eT0 00pa3oBaHus.

OCHOBHO# 11eJIbI0 00YUEHHUS JIeTel C 3aJeP)KKON MCUXMYECKOTO Pa3BUTHUS Ha
JAHHOM TpPEIMETE SIBIISCTCS: TOBBIIICHUE COLMAIbHOM aJanTaluu JeTed uepes
npuMeHeHne GU3NIeCKUX 3HAaHUH Ha TPaKTHKE.

st obygaronuxcst ¢ 3I1P, Tak ke, kKak U 111 HOPMATHUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX  OCHOBHYID  OOpa30BaTEeNbHYIO  TIIPOrpammy,
JTOMUHHPYIOIIEe 3HaUYeHNEe TPUOOPETAIOT TaKUE yeiu, KakK:

. npuoOpeTeHne nHTEpeca u crpemieHus ooydarommxcs ¢ 3[1P k HayuHomy
M3YYEHUIO TTPUPOJIbI, PA3BUTHUE UX UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

- pa3BuTHE 0a30BBIX MPEICTABICHUN O HAYYHOM METOJAE TMO3HAHUS U
(dbopMHpOBaHUE UCCIIEIOBATEIIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SBJICHUSIM;

. dbopMUpOBaHME HAyYHOTO MHUPOBO33PEHUS, Ha JOCTYIHOM s
oOyuatomuxcs ¢ 3IIP ypoBHe, Kak pe3ysibrara U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;



. (opmMupoBaHuE MpeACTaBICHUN O ponu (GU3MKHU JJIS PA3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTUH.
JlocTrxeHne 3TUX Lened 00ecreunBaeTCsl pELICHUEM CIIEYIOIMNX 3a0ay.:

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX Y KBAHTOBBIX SIBJICHUSIX;

. NpUOOpEeTEeHNE YMEHUN ONUCHIBATh U OOBSICHATH (PU3MUECKHUE SIBICHUS C
UCIOJIb30BAHUEM IOJTyYEHHBIX 3HAaHUH U C OIIOPO Ha IJIaH/CXEMY;

. OCBOEHME METOJOB PEIICHHS NPOCTEUIINX pacu€THhIX 3adady C
MCIIONIb30BaHNEM (PU3UUECKUX MOJIETICH C OMOPOi Ha aJITOPUTM;

. pa3BUTHE YMEHUI HAOMOAATh IPUPOAHBIE SBJICHUS U BBIOJIHATH ONBITHI,

naboparopHble pabOThl U SKCIEPUMEHTAIbHBIE MCCICIOBaHHUS C HCIOIb30BAHUEM
U3MEPUTETBHBIX TPUOOPOB (MO PYKOBOJCTBOM YUUTEIS);

. OCBOEHUE MPUEMOB PabOThI ¢ HHPOpMaLEN (PU3HUUECKOTO COACpPKaHNUA,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3NKH, aHAJIN3 U OLICHUBAHUE
uHdopmaImy;

. 3HAKOMCTBO  cO  cepaMu  NPOPECCUOHATIBHOU  JAEATEIbHOCTH,
CBSI3aHHBIMM C (U3HUKOM, M COBPEMEHHBIMU TEXHOJIOTMSIMHM, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3UUECKON HayKH.

Ocob0enHocTu 0TOOpa M afanTAlUM Y4eO0HOr0 MaTepuaJia no gusmnke

OcHoBoit 00yueHust odyuarommuxcs ¢ 3[1P Ha npenMerax ecTeCTBEHHOHAYYHOTO
IMKJIa SIBJSIETCS. PA3BUTHE Yy HUX OCHOBHBIX MBICIUTENBHBIX OTEpaluii (aHaius,
CUHTE3, CPaBHEHUE, 0000IIEHUE) HA OCHOBE BHITIOJHEHUS PA3BUBAIOIINX YIIPAKHEHUH,
dbopMHUpOBaHHE TIPUEMOB YMCTBEHHOW paOOThI: aHAINW3 WCXOJHBIX JIAHHBIX,
MJIAaHUPOBAHKE MaTeprasa, OCYIIECTBICHUE MOATAITHOTO U UTOTOBOTO CAMOKOHTPOJI,
a TaK)Ke OCYIIECTBIISICTCS JIMKBUIAITNS MPOOETIOB B 3HAHUSX, 3aKPETUICHHE H3YICHHOTO
MaTepuana, 0TpaboTKa aJropuTMOB, TOBTOPEHHE MpoiieHHoro. bosbinoe 3HadeHne
MPUAACTCS YMEHHIO paccKa3aThb O BBHINIOJIHGHHOH paboTe ¢  TpaBUIBLHBIM
ynoTpeOIeHHEeM COOTBETCTBYIOIICH TEPMHUHOJIOTHU M COOJIOJEHUEM JIOTUYECKUX
cBsi3eil B m3yaraemMoMm matepuaie. st oOyvaromuxcs 3IIP Ha ypoBHE OCHOBHOIO
o0miero oOpa3oBaHUs TMO-TPEKHEMY SIBJISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN
YPOBEHb Pa3BUTHUS OTICIBHBIX TMCUXUYECKUX IPOIECCOB (BOCHPHSITHS, BHHUMaHUS,
MaMSTH, MBIIIJICHNS ), CHIDKCHHBI YPOBEHb MHTEIUICKTYAIBHOTO Pa3BUTHS, HU3KHA
YPOBEHb BBHITIOJIHEHUS YYEOHBIX 3a/IaHHM, HU3Kas YCHENIHOCTh oO0ydeHus. [loatomy
npu u3ydeHuu (Ppu3uku TpeOyeTcs IeleHaNpaBIeHHOEe WHTEIUIEKTYaIbHOE Pa3BUTHE
obOyuarormuxcst ¢ 3I1P, oTBedaromee WX OCOOCHHOCTAM U BO3MOXKHOCTSIM. YUeT
ocobennocteit oOyuaroruxcst ¢ 3P Tpebyer, uyToOBI TpM WU3YYEHUH HOBOTO
Marepuaia o0s3aTeIbHO MPOUCXOIUI0 MHOTOKPATHOE €0 MMOBTOPEHUE; PACIIIUPEHHOE
PacCMOTPEHHE TEM W BOIPOCOB, PACKPHIBAIOIIMX CBSI3b (U3MKU C KU3HBIO;
aKTyau3alys MepBUYHOTO )KH3HEHHOTO OIBITAa 00YJaFOIIMXCSI.

YcBoeHHE TPOTpaMMHOTO MaTepuana 1o (u3MKe BBI3BIBAET OOJbINNE
3arpynHeHus y oOydaromuxcs ¢ 3IIP, mostoMmy teopusi m3ydaercst 6e3 BBIBOIOB
CIOXHBIX (hopmyn. 3amadum, TpeOyrolIMe MPUMEHEHHUs CIOXKHBIX MaTeMaTHYeCKUX
BBIUMCIICHUIA U POPMYJI, B OCOOCHHOCTH TaKUX TeM, Kak «MexaHN4eCKOoe IBIKEHUEY,
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«ApxumenoBa cuia», «MexaHHUecKas SHEPrus», «NEKTPUUYECKUE SIBICHUS,
«ONEKTPOMATrHUTHBIE SIBJICHUA», PELIAIOTCS B KJIACCE € TIOMOILIBIO YUUTEIS.

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 TNOJY4YEHHBbIE MJaHHbIE. B cBsi3um ¢
OCOOCHHOCTSIMM  TIOBEJEHUS W jAeATedbHocTH  oOyuatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTH) MPEYCMOTPEH CTPOKAUIIMIA KOHTPOJIb
3a COOJIOICHUEM MPABUJI TEXHUKU O€30MacHOCTH MPH MPOBEICHUH JT1a00paTOPHBIX U
MPaKTUYECKHUX PaldoT.

bonpmoe BHUMaHue npu u3ydeHu Gusnku nogpoctkamu ¢ 3I1P oOpamaercs
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

JlocTaToyHOE KOJMYECTBO BPEMEHM OTBOJUTCA HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKpPHIBAIOIIUX CBA3b (PU3UKU C JKU3HBIO, C TEMHU SBICHUSIMH,
HaOII0ACHUSIMHU, KOTOPBIE XOPOUIO U3BECTHBI YYEHUKAM U3 UX KU3HEHHOTO OIBITA.

MakcuManbHO ~ MCHOJIB3YIOTCSI ~ MEXIPEAMETHbIE  CBSI3U  C  TaKUMU
TUCLUUIUIMHAMU, Kak reorpadus, xumus, Ouonorusi, T.K. oOyuarommecs c 3IIP
0COOEHHO HYXIAIOTCSA B MPENOAHECEHUH OJTHOTO M TOrO K€ Y4eOHOro marepuaina B
pPa3IMYHBIX AaCMEKTaX, B €ro BapbUPOBAaHWU, B HEOJHOKPATHOM IOBTOPEHUU H
3aKpEIUICHHH IIOJIYYEHHBIX 3HAHWUW W  MPAKTUYECKUX ymeHuu. [lo3Boirsas
paccMaTtpuBaTh OJAMH M TOT e Yy4yeOHbIM MaTepuan ¢ pa3HbIX TOYEK 3PEHMS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r'0 JIYUILIEMY OCMBICIICHHIO, 00Jiee MPOUHOMY
3aKPETUICHHUIO TIOJyYECHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

IlpumepHble BuabI JesATedbHOCTH oOyuyarommuxcss ¢ 3IIP, oOycioBiieHHbIE
0COOBLIMH o0pa3zoBaTeibHbIMHU MOTPEeOHOCTAMU u odecreynBaroIue
OCMBICJICHHOE OCBOEHHE CO/IepP:KaHUM 00pa30BaHus M0 npeaMeTy «Du3uka»

[IpumepHas TeMaTuyeckas U TEPMHUHOJOTUYECKAS JIEKCUKA 0 Kypcy (pU3uKu
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
CJIEIyeT YCWINTh BUJBI ACSITSIBHOCTH, CTIeU(DUIHbBIE IS JAHHOW KaTerOpuu JIETEH,
o0ecreunBaroIIie OCMBICIIEHHOE OCBOCHUE COZEpKaHUs 00pa30BaHus MO MPEAMETY:
YCWJIEHHE MPEIMETHO-IIPAKTUYECKOM JEATEIbHOCTH C AKTUBU3ALMENl CEHCOPHBIX
CUCTEM; OCBOEHME MaTepHuaja C OMOpPO Ha aJIrOPUTM; «IIOLIIArOBOCTH» B M3yYEHUHU
MaTepHalia; UCIOJIb30BaHUE JOMOJHUTEIbHON BU3YaIbHOM ONOPHI (CXEMBI, I1a0JIOHBI,
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OTIOpHBIE TaONMUIIBI); PEYEBOM OTYET O MPOLECCE U pe3ylbTare JeATEIbHOCTH;
BBINOJIHEHUE CHEIUAIBHBIX 3aJaHuil, 00ecneuyMBarOMX KOPPEKLUIO PETYJsSLun
y4eOHO-II03HABATENIbHOM J1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTaTa.

Jia oOyuarommxcsi ¢ 3IIP cyiiecTBEHHBIM SIBISIFOTCSL MpPUEMBbI pabOThI ¢
JEKCUYECKUM MaTepuanioM 1o mpenmery. IIpoBoautcs cneuumanbHass pabora 1o
BBEJICHUIO B AKTUBHBIM CJIOBAaph OOYYAIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4aemble TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHON OCHOBE, 00s3aTeNIbHA BU3yaJIbHAs
MOJIIEPKKA, aJITOPUTMBI pabOTHI C OTIPEIeTIEHUEM, OTIOPHBIE CXEMBI IJIS1 aKTyaIU3aIiH
TEPMUHOJIOTHH.

B cBs131 ¢ 0ocobbiMu 06pazoBaTeabHbIMU MOTpeOHOCTSIMU 0Oy4atomuxcs ¢ 311P,
IIpU TUTAHUPOBAHUU paOOTHI yYEHUKA HA YPOKE CIIETYET MPUACPKUBATHCS CIACTYIOIINX
MOMEHTOB:

1. Ilpm omnpoce HeoOXOAMMO: JdaBaTh aAJITOPUTM OTBETAa; pa3peliarhb
M10JIb30BATHCS MJIAHOM, COCTABJICHHBIM IIPH MOJATOTOBKE JOMAIIHETO 3aJaHMsI; 1aBaTh
00JIbI1I€ BPEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3pellaTh JelaTh NpeBapUTEIbHbIC
3aIlCH, MOJIb30BATHCS HATJISIAHBIMU OCOOUSMHU.

2. Tlo BO3MOXKHOCTH 3a/aBaTh OOYYAIOLIMMCSl HABOJSIIME M YTOYHSIOIINE
BOIIPOCHI, KOTOPBIE IIOMOTYT UM IIOCJIEOBATENBHO U3JI0KUTh MaTepHall.

3. CucremMaTnyecKu MPOBEPATh YCBOCHHE MaTepHasia IO TEMAaM YPOKOB, UL
CBOEBPEMEHHOT'0 OOHAPYKEHUS TPOOEIIOB B IMPOILIEAIIEM MaTepHale.

4. B npouecce U3y4eHHs] HOBOrO Marepuaia BHUMaHUE YYCHUKOB 0Opalaercs
Ha HanboJiee CIOXKHBIC pa3zeibl u3ydaemMoil TeMbl. Heo0xonumo vaiie oopamarses K
HUM C BOIIPOCAMHU, BBIICHSIOIIMMU MOHUMaHHUE y4eOHOT0 MaTepurana, CTUMYJINPOBATh
BOIPOCHI IIPH 3aTPYAHEHUSX B YCBOEHUH HOBOTO MaTepHalia.

Mecto yuyeOHOoro npeamera « Pusnka» B y4eOHOM ILIaHe

B coorBercTBUM ¢ DenepaibHbIM TOCYAApCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAapTOM OCHOBHOTIO 00111ero 00pa3oBanus yueOHbli npeaMer «Du3nkay BXOIUT B
npeaMeTHyI0 001acTh «ECTECTBEHHBIE HAyKU» M SIBISETCS O00s3aTEIbHBIM IS
uzydyenusi. Copnepkanue ydeOHoro mnpeaMera «®Pusnka», NTPEICTaBICHHOE B
®denepanbHO paboueit mporpamme, coorBeTcTByer PI'OC OO0, denepanbHOi
oOpa3oBaTeIbHOM IPOTpaMME OCHOBHOTO 00Immero ooOpa3oBanus, DenepanbHOI
aJanTUPOBAHHON 00pa30BaTEILHOM MPOTpaMMe OCHOBHOTO OOIIETO 00pa30oBaHUs JIsl
OoOyJaromuxcst € 3aJepPKKON TCUXUYECKOTO paszBuTusa. OOIee dYHciIo 4Yacos,
PEKOMEHJIOBAaHHBIX ISl M3y4eHHus (u3uku Ha 0a30BoM ypoBHE, — 238 4vacoB: 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 HeAeNt0).



COHEPXAHUE YUYEGEHOI'O [TPEJAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

dusnka — Hayka o npupose. SIsnenus npupoast (MC'). Gusnueckue sBIEHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BelUYuHBL. W3mepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npubopwi’. [lozpewnocms usmepenuti. MexayHapoHas cUcTEMA €IUHNIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH U3y4aloT npupony. Ecmecmeenno-
HayuyHulll Memoo NO3HAHUs: Habmooenue, NOCMAHOBKA HAYYHO20 B80ONpoOCd,
8bIOBUIICEHUE  2UNOme3, OJKCHepUMeHm NO NnpoeepKe 2unomes, 00bsiCHeHUe
Haboaemoeo aenenus. Onucanue uzuideckux A61eHUl ¢ NOMOUBIO MOOEEl.

[IpenmMet u MeTO bl (PU3UKH.

Jemoncmpayuu’

1.  MexaHudeckue, TEIUIOBbIE, 3JE€KTPUYECKHE, MArHUTHBIE, CBETOBbIC
SABJICHUS.

2.  dusudeckue npubOpPHI U MPOLEAYpPA NPSAMBIX U3MEPEHHUI aHAIOTOBBIM U

U (POBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUST H3MEPUTEILHOTO IMpudopa (UCHOJIb3YS
TEXHOJOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. 3mepenne paccTOsIHUM.

3. 3MepeHne 00bEMa )KUJIKOCTH U TBEPAOTO Tea

4. Onpedenenue pazmepos Maivlx mei.

5. W3Mepenue TemmepaTypbl MpPU IMOMOIIU KUAKOCTHOIO TEpMOMETpa U
JaTYuKa TeMIepaTyphl.

6. Ilpogedenue ucciredosanus no nposepke 2unomeswvi: O0AIbHOCHMb NOAEMA
WapuKa, nyweHHo20 20pU30HmManbHo, mem 6ovuie, uem 6ovuie 8blcoma nycKa.

Pasznea 2. IlepBoHayajibHbIe CBEeJICHUS 0 CTPOCHUM BeleCTBa

CrpoeHune BemIeCTBA: aTOMbl M MOJIEKYJbI, ux pasmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 8euecmaa.

JIBrkenne dactul BemiectBa. CBsA3b CKOPOCTHM JBW)KEHHMS YacCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe nBwkenue, auddysua. Bzaumoodeicmeue uacmuy
geujecmsa. npumsdiceHue U OMmmaiKusaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumocesazv medxcdy ceoucmeamu 6ewecms 6 pPasHulX

! MC — 3aeMeHTBI COACPIKaHUS, BKIIIOYAIOMINE MEKIIPECAMETHBIC CBA3U, KOTOPHLIC nonpoGHee PACKpPBITHL B
TEMATUYCCKOM IJIAHUPOBAHUU.

2 3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TCMbI, U3YUCHHNUC KOTOPLIX NPOBOAUTCS B O3HAKOMUTCJIILHOM ILJIaHE. Heaaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3yvacMoro mMmarepuaja.

3 Bcee I[eMOHCTpaHI/II/I u .Ha60paT0pHLIC pa60Tm, MpCACTAaBJICHHBIC B COACPIKAHUU, JOIIYCKACTCA (MO)KHO) MMpoOBOAUTH,
HCIOJIb3YyA I/IH(l)OpMaHI/IOHHLIG 1 3JICKTPOHHBIC TCXHOJIOT'MN (III/I(I)I)OBI)IC O6pa30BaT€J’ILHLI€ pecypcm).
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azcpe2amubiX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoenuem. Ocobennocmu
azpe2amuvix COCMOSHUL 80O0bL.

HMemoncmpayuu’

1. Habmoienue OpOyHOBCKOTO JTBUKCHHSI.

2. Habmonenue nuddyzum.

3. Habnooenue sgnenutl, 00bACHAIOWUXCA NPUMAICEHUEM UTU OMMATKUBAHUEM
yacmuy eeujecmsa.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa Ouamempa amoma MemoOOM ps008 (C UCHOTL30BAHUEM
Gomoepadghuii).

2. OnsITHI 110 HAOIIOJEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnpIThl 1O OOHAPYXEHUIO JEUCTBHUSI CHJI MOJIEKYJSIPHOTO MPUTKEHUS
(271eKMmpOHHAA 0EMOHCIMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEpPaBHOMEpPHOE JBHIKCHHE.
Cxkopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM O8udiceHuu. Pacuér mytu u
BPEMEHU JABUKCHHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk NpuduUHA
usMeHeHuss ckopocmu o0eudcenuss men. Macca kak mepa uHepmuocmu meid.
[InotHOCTh BewecTBa. Cé53b NIOMHOCIU C KOJUYECMBOM MOAEKY 8 eOUHUYe 00bEMA
geujecmaa.

Cuna Kak XapakTepuUCTUKa B3auMoJeucTBUsl Ten. Cuna ynpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwio ounamomempa. SIBI€HUWE TATOTEHUSI U CUJA
TsokecT. Cuna msoicecmu Ha oOpyeux niaanemax (MC). Bec tena. HeBecoMocCTs.
CnoxeHue cujl, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxaeicTByromas cuit Cuia
mpenus. Tpenue ckonvicenus u mpenue noxkos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu’

1. HabGnronenue MexaHnueckoro IBMXKEHHS Tela.

2. N3MepeHne cKkOpoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.

3. HaGnronenue siBneHust HHEPITUN.

4. Ha6nronenue n3aMeHeHnsi CKOpOCTH TIPH B3aUMOJICHCTBUY TE.

S. CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

6. CrioxeHune CHJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnsie pabomel u onvimot

I. OrnpeneneHrne CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIaprKa B )KUIKOCTH,
MOJIETH JIEKTPUIECKOT0 aBTOMOOWIIS U T. 11.) (21eKMPOHHASA 0EMOHCHPAYUSL).

2. Onpenenenue cpeaHell CKOPOCTU CKOJIbKEHUS OpycKa WIM IIapuKa 10
HAKJIOHHOM TUIOCKOCTH.

3. OnpeneneHre MWIOTHOCTH TBEPIOTO TeNA.

4 31ech U nanee IPUBOJUTCA PACUIMPEHHEIN HepedeHb J1a00paTOPHBIX PabOT U OIBITOB, H3 KOTOPOTO YUHUTEIb AeIacT
BBIOOP IO CBOEMY YCMOTPCHHUIO.



4. OnbITHI, JTEMOHCTPUPYIONINE 3aBUCUMOCTh PacTsDKeHHS (Aedopmariim)
PYXUHBI OT TPUIIOKEHHOU CHUJIBI.

5. OnbITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh CUJIbl TPEHHUS CKOJIBKEHUSI OT
Beca Tesa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHnne TBEPABIX TeJl, JKMAKOCTEH M ra30B

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oagnenus 2aza om o00véma, memnepamypwl. llepedaua Oasénenus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon Illackans. IInesmamuueckue
Mawunsl. 3aBUCUMOCTh JTaBIICHUS JKUIKOCTH OT riryounsl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emsn u atMocepHoe paBieHue. [lpuuunvi cywecmeosanus
6030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8UCUMOCIb AMMOCHEPHO20 0asleHUsl OM 8bICOMbL HAO YPOBHEM MODAL.
IIpubopul 0ns uzmepenus ammocgheprno2o 0asieHus.

eticmeue srcuoxocmu u 2aza Ha Nocpyr*cEHHOe 8 HUX meno. BrITankuBaromas
(apxumenoBa) cuna. 3akor Apxumeoa. [Inasanue men. Bozoyxonnagarue.

Jemoncmpayuu

1. 3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIIEPATYPHI.

2. Ilepenaya gaBieHUs )KUIKOCTBIO U Ia30M.

3. CooOmmaromuecs cocyibl.

4. I'mapaBnnueckunii mpecc.

3. [IposiBieHue nelcTBrsl aTMOCHEPHOTO JaBICHUS.

6. 3aBUCUMOCTh BBITAJIKMBAIOUIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TE€JIa U TNIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUIKOCTH.

8. YcnoBue m1aBaHus TeJl: IUIABAHUE WM MOIPYKEHUE TEl B 3aBUCUMOCTH

OT COOTHOUIEHUS IUIOTHOCTEN TEa U HKUIKOCTH.
Jlabopamopnwie pabomul u onvimol

l. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00BbEMa MOTrpyKEHHOM
B JKMJKOCTb YaCTH TeJIA.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHUCTBYIOIIEH Ha  TeJo,
[IOrpy’KEHHOE B JKUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTM BBITAJIKUBAIOIIEW CHJIbL, JECWCTBYIOLIEH Ha
TEJIO B )KMAKOCTH, OT MacChl TeJa.

4, OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH Tejla
Y OT TJIOTHOCTH KHUJIKOCTH.

5. KonctpynpoBanne  apeomeTrpa  WIM  KOHCTPYMPOBAaHHE  JIOJKH
U onpeaeieHue €€ rpy30I01bEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTB. DHeprus
Mexannyeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTh. [lpasuno
pasHosecus pviuaea. llpumenenue npaguna pasrnogecus pviuaza K OJ10KYy. «30710moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MoB. [IpocTeie MexaHU3MBblI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunmemuueckas u NOMEHYUANbHASL  IHEPIUSL.
IIpespawenue 00Ho20 6uUOa MexaHUuuecKkou dHepauu 8 Opyeou. 3aKOH COXpaHEHUs
DHEPIrUU B MEXAHHUKE.

Hemoncmpayuu

l. IIprMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomut u onsimor*

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue yciioBril paBHOBECHS pblyara.

3. N3mepenne KII/ HAKJIOHHOM TUIOCKOCTH (21eKkmponnan
demoncmpayusi).

4. N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPIUU (2/1eKmpOHHAA
demoncmpayusi).

8 KJIACC

Paspnen 6. TenuioBbie sIBJICHUA

OcHo6Hble NONOdHCeHUsT  MONEKVISIPHO-KUHEeMUYeCKoU meopuu  CmpoeHus
sewecmea. Macca u pazmepvr amomos u monexyis. Onvimovl, noomeepicoaroujue
OCHOBHbLE NONOAHCEHUSL MONEK)IAPHO-KUHEMUYECKOU MeopUl.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. OdwvscHenue ceolcms 2a3o8, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJIONCEHUU MOJIEKYIAPHO-KUHeMUYeCcKolu meopuu.
CmauuBaHue u KanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobvbl  uzmeHeHuss  GHYMpEHHel  SHepeuu:
menionepeoaya u cogsepuierue pabomol. Buovl menionepedauu. menionposooHOCHb,
KOHGEKYUsl, U3TydeHue.

KomunuectBo TemnoTsl. Yoenvnas mennoémxocms eewecmea. Tennoobmen u
menJiogoe pasHosecue. Ypasnenue meniogozo baniauca.

IInasnenue u omseepoesanue KpUCmaiIuieckux eewecms. Yoenonas menioma
naaenenus. Ilapooopazoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvuas
menioma  napoobpaszosanus.  3asucumocmsv — memMnepamypvl — KUNeHus — om
ammocgepnozo oasnenus. Brascnocmo 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KIIJ] mennogoco oOsucamers.
Tennosvle 0sucamenu u 3awuma oxpyaxcaoweti cpeovt (MC).

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

Jemoncmpayuu
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1.  HaGmronenue OpOyHOBCKOTO BUKEHHUS.

2. Habmonenue nuddysumn.

3.  HaGmroneHwue siBIeHUN CMauuBaHUS U KaWUISIPHBIX SIBICHUH.

4.  HaOGnroneHue TEIIOBOTO PaCUIMPEHHS TEl.

5.  H3MmeHeHue naBieHUs ra3a Npu U3MEHEHHU 00BbEMA M HATPEBaHHUU WM
OXJIaXKICHUH.

6.  IlpaBuia u3mepeHus TeMIepaTyphl.

7. Buap! Temionepenaym.

8. OxnakieHne Tpy COBEPIICHUH PabOTHI.

9 Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHuE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11. HaOmonenue KUIeHusl.

12. HalGnroneHune moCcTOSHCTBA TEMIIEPATYPHI MPU IIABJICHUH.
13. Mopgenu TEIUIOBEIX ABUTATEIIEH.

Jlabopamopnwvie pabomul u onvimoul

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMmpOHHAA 0eEMOHCIMPAUUSL).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbIThl 0 HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEI.

4. OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbIThl, TEMOHCTPUPYIOIIME 3aBUCHUMOCTH NABICHHUS BO3]lyXa OT €ro
00bEMa M HArPEeBaHUS WA OXJIKICHHUS.

6. Ilposepka cunomesvl MUHEUHOU 3ABUCUMOCIU OJIUHbL CMOJIOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOL mpybKe om memnepamypbi.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TerIonepeayr ¥ padoThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs] TEMJI0OOOMEHA MPU CMENIMBAHUU XOJOJHOW H

ropsityer BOJBI.

9. Onpeoenenue konuuecmea menyiomel, NOJYYEHHO20 8000 NPU MENI00OMeHe
¢ HazpemuviM MemaiIuyecKum YUuIuHOpPOM.

10. HccnenoBaHue npoliecca NCHapeHusl.

11. OmnpeneneHne OTHOCUTEIHLHON BIAXKHOCTU BO3AYXa.

12.  Onpeoenenue yoenvHou meniomol niasieHus 1vod.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsKEHHBIX TEI.

DnekTpudeckoe mojie. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
Ka4ecmeeHHOM YpOGHe).

Hocumenu snekmpuyeckux 3aps008. Inemenmapuvlii 21eKmpudeckuti 3apsio.
Cmpoenue amoma. IIpOBOJTHUKY U TUDJIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsna.
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OnexkTpudyecKkuid TOK. VYcnosus cywecmeosanusi 31eKmMpuyecko20 MmoKa.
HcTouHrKN TOCTOSIHHOTO ToKa. JIeWCTBHS DJIEKTPUUECKOro ToOKa (TEmIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKMpUuecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ©u MOIIHOCTH DJJIEKTPUUECKOrO0 TOKa. 3akon [[coyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIEeKTpuueckoe HampspkeHue. CONpOTHBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eeujecmea. 3akoH OMa [l y4acTKa IIETH.
[locnenoBarenpHOE M MapajIeIbHOE COECAUHEHUE NPOBOJHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Macnumnoe none 3emau u e2o 3HaveHue 0as xusnu Ha 3emne. Onovim Ipcmeoa.
Maznummnoe none snekmpuuecko2o moxa. llpumenenue 21eKmpomacHumo8s 6 mexHuxe.
eiicmeue macHumHo20 NONA HA NPOBOOHUK C MOKOM. JIIeKmpoosucamens
nocmosanHo2o moxa. Hcnonvzoeanue snexmpoosucamenei 8 MeXHUYeCcKux ycm-
poucmeax u Ha mpaHcnopme.

Onvimor apades. HAsnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpoeernepamop. Cnocobvl noyueHus 21eKmpuiecKoll dHepauu. INEKTPOCTAHIIUH
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.

DJeKTpocTaTUIeCKast MHAYKIIUS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

HcTOYHMKHN TTOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

10.  DnexTpudecKkuil TOK B KHUJKOCTH.

11. T'a30Bblii pa3ps.

12.  H3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. H3mepeHue 31eKTpUUECKOrO HAMPSKEHUS BOJIBTMETPOM.

14. Peocrar u MarasuH CONPOTUBJICHUH.

15. BsaummopneiicTBHe NOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS MMOJIOCOB MarHura.

17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18.  OmswIT Dpcrena.

19. MarnuTtHOE nose ToKa. DNEKTPOMATHHUT.

20. JledicTBHME MAarHUTHOTO MOJS HA TPOBOJAHUK C TOKOM.

21. DneKkTpoJBUTaTeNb NOCTOSIHHOTO TOKA.

22. HccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

23.  OnbiTel @apagnes.

24. 3aBUCHUMOCTb HANpaBJICHHUS HMHAYKIHOHHOIO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHHUSI.

WX R WD =
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25. DnexTporeHepaTop NOCTOSHHOIO TOKA.
Jlabopamopnuie padomul u onvimul

1.  OneiTel 1O HAOMIOACHHUIO SJCKTPHU3AIMM T WHIYKIMEH W TpHU
COMPUKOCHOBEHUH.

2. HccnemoBaHuwe NEHCTBUS DJIEKTPUYCCKOTO TIOJS HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3.  CoOopka u mpoBepKa pabOThI MEKTPHUECKOH e MOCTOSHHOTO TOKA.

4.  U3mepeHue u peryanpoBaHUE CUIIbI TOKA.

5. N3mepeHne u perympoBaHue HaIpsKEHMUS.

6.  Hccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCTOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimei, OeMoHCmpupylowue  3a8UCUMOCIb  JJIeKMPUUECcKO20
COnpomuenenuss NpooOHUKA OM e20 OJUHblL, NIOWAO0U NONEPeyHO20 CedeHus U
mMamepuana.

8. Ilposepxa npasuna crodceHus HANPsAXCeHull npu Nocied08amenbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9. Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. OmnpeneneHue padOTHI AIEKTPUUSCKOTO TOKA, UAYIIIETO Yepe3 PE3UCTop.

11. OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

12.  HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Y€pe3 JIAMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamerns.

14. HccnenoBaHue MarHUTHOTO B3aUMOJICVCTBUS ITOCTOSHHBIX MAarHUTOB.

15. M3yueHne MAarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIpU  MX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBaHue I€MCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbITel, JIEMOHCTPUPYIOLIWE 3aBUCUMOCTh CHUJIbl B3aHUMOJICUCTBUSA
KaTyILIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAIIPaBJICHHS TOKA B KaTYIIIKE.

18. M3yueHwue 1elCTBUS MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomul 371eKmpoosueamers.

20. UMsmepenue KII/] snexkTpoaBUraTeIbHON yCTAHOBKHU.

21. OnbeITel N0 WCCHEAOBAHUIO SBICHUS DJIEKTPOMAarHUTHOM WHIYKIIHU:
HcClieIOBaHUE U3MEHEHUM 3HAUCHUS U HaIMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBHKeHWE. MarepuanbHag Touka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXAaHHYECKOrOo JABWXKEHUSA. PaBHOMEpHOE MpsAMOIMHENHOE
nBwxeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIss U MSHOBEHHAs
CKOpOCMb Mmena Npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npamoaunetinoe o0sudicenue. CBOOOAHOE
naneHue. Onvimol 1 anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe ycKopeHue.

ITepsoiii 3akoH Herotona. Bropoii 3akoH Hetorona. Tperunit 3akoH HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUsl NOKOs, Opyaue U0bl MPeHUs.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue mMaTepHallbHOW TOYKU. AOconiomuo meépooe meno. Pasnosecue
MeEpPO02o mena ¢ 3aKpeniéHHou ocbio epaujenuss. MoMeHT cunibl. Llenmp msascecmu.

Nmnynsc Ttena. Uzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
umnyibsca. PeakruBnoe asmxkenue (MC).

Mexanudeckasi paboTa U MOITHOCTh. PaboTa cui TsKecTu, ynpy2ocmu, mpeHusl.
Cea3b  oHepeuu u pabomsi. IloTeHIMAbHAST SHEPTUsl Tena, MOJHITOrO HaJ
MMOBEPXHOCTBIO 3eMJM. [lomenyuanvras snepaus cocamoti npyxcunsvl. Kunernueckas
sHeprusi. Teopema o Kunmemuueckou sHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu

1. HaOnronenne MmexaHM4ecKoro JBMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ
OTCYETA.

2. CpaBHeHre myTed M TPACKTOPUM ABMIKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

S. HaGnronenue nBuKeHUS Tela Mo OKPYKHOCTH.

6. HaGmtonenne MexaHMYeCKUX SIBJICHHUM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHH OTHOCHUTEIIBHO
KaOuHeTa PU3MKH.

7. 3aBUCHUMOCTh YCKOPEHUS TeJla OT MAacCChl Tela U ACHCTBYIONIEH Ha HEro
CHUJIBI.

8. HaGnronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.

9 MN3mMeneHne Beca Tena mpyu yCKOPEHHOM JIBUKECHUH.

10. Ilepenaua umitynbca Ipu B3aUMOAEHCTBUM TEIL.

11. TIpeoOpa3oBaHus 3HEPTUU IPU B3aUMOJICHCTBUU TEN.

12. CoxpaHeHre UMIyJIbCa MPU HEYTIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHue uMIyJibca Mnpu abCOIOTHO YIIPYTroM B3aUMOJIEHCTBUH.

14. HaGmroneHne peakTUBHOTO JBUKEHUS.

15. CoxpaHeHue MEXaHHYECKOW SHEPTHH MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHue MEXaHMYECKOW OHHEPruh NpH JBWKEHHUU Tela IOA
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimoul
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1.  Koucmpyuposanue mpaxma 0151 paz2ona u OaibHeuue20 pagHoMepHO20
OBUINCEHUS WLAPUKA UTIU METeHCKU.

2. OrnpeneneHre CpeIHEW CKOPOCTH CKOJIBKEHUS OpycKa MWW JBUKEHUS
[IapyrKa 1Mo HaKJIOHHOU IIOCKOCTH.

3. OrnpeneneHrue yCKOpeHUsI Tela MpH PaBHOYCKOPEHHOM JBIKCHHH TIO
HAKJIOHHOM INIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauyallbHOM CKOPOCTH.

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYANIbHOU CKopocmu nymu OMHOCANMCA  KakK pﬂd HEUEMHbIX Yucenr, mo
coomeemcmeyrowue nPpoMeNCYmKu 6peMeEru 00UHAKOBDL.

6. HUccnegoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

7. Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

9. Omnpenenenre pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Omnpenenenrie pabOTBHl CHJIBI YIOPYrOCTH MpU TMOABEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MOABUKHOTO OJIOKOB.

11. M3yuyeHwue 3aKOHA COXpPAHEHHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarensHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOAHUMU: MEepUO,
4acToTa, aMIuaTyaa. Mamemamuueckuu u npysxcunHwviu masmuuxu. Ilpespawenue
9HepeUuU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanudeckue BoiHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 8oaHbl. [[MUHa 60IHbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u
VILMPA3EYK.

Hemoncmpayuu

1. HaOmronenne kosjeOaHUN Tell MOJ OEHCTBUEM CHIBI TSKECTH U CHIIBI
YIIPYTOCTH.

2.  HaOmonenue konebaHMil rpy3a Ha HUTH U Ha MPY>KUHE.

3. HaOmnronenue BeIHYXICHHBIX KOJIEOaHHUM U pe30HaHCA.

4, PacnipocTpanenue npogoibHbIX U TONEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1.  Onpenenenue 4YacTOThl M TMEpUOJA KOJeOaHUH MaTeMaTHUECKOTrO
MasiTHUKA.
2. Omnpenenenre 4acToThl W MEeproAa KojeOaHUN MPY>KMHHOTO MasTHUKA

(2/1eKmpoOHHAA 0eMOHCMPayusl).
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3. HccnenoBanue 3aBUCHMOCTH MEpUoAa KOJeOaHUI MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBanue 3aBUCMMOCTH  MepuoAa  KoJieOaHUW MNPy KUHHOTO
MasiTHUKa OT MacChl Ipy3a (271eKmpoOHHAA 0eMOHCMPAYUSL).

5. [IpoBepka HE3aBUCUMOCTH Mepuoja KojiebaHuil rpysa, MOABEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OnpIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb TMEpHOoJa  KoJieOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne  yckopeHHS  CBOOOJHOTO  TAACHUS  (271eKMPOHHAsA
demoncmpayusi).

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbBIE BOJHBI

DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
INEKMPOMACHUMHBIX 801H. [llkana snekmpomacHummusix 601H. Hcnonvzosanue
INEKMPOMACHUMHBIX 8OJIH 015l COMOBOLL CEA3U.

OnexkTpomMarHuTHass npupoga ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu

l. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomuot u onvimol*

1. N3yyeHnue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOILIBIO MOOMIBHOIO
tenedona.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JIyueBas Mmoaenb cBera. Microunuku cBera. [lpsamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. OtpaxxkeHue cBeta. Ilnockoe 3epkano. 3axKoH
OmMpadiceHus ceema.

[Ipenomnenue cBetra. 3akOH TpeloMiIeHUs cBeta. [lonnoe 6Hympennee
ompadxcenue ceema. FMcnoavsosanue nNOAHO20 BHYMPEHHE20 OMPAdNCeHUs 8
ONMUYECKUX C8EMOBOOAX.

Jluaza. Xonm unydert B smH3e. Onmuueckas cucmema ¢omoannapama,
mukpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopykocmo u
O0AIbHO30PKOCHb.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvt Horomona. Cnoowcenue
CNEeKmMPAlIbHbIX YBEMmOs.

Hemoncmpauuu
[IpssiMosMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTuyeckuid CBETOBO/I.

Xox myueil B coOuparoliei JInH3e.

XO0JI qy4der B pacCEUBAIOLIEH JIMH3E.
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8.  Ilomyuenume n300pa>keHUl C TOMOIIBIO JIUH3.

9. [Ipuniun aeiictBus oToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mopens riasa.

11. Pa3znokeHue 6enoro cBeTa B CIIEKTP.

12.  Tlomyuyenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH yTriia OTPa)KEHUS CBETOBOTO Jyda OT yrJia
MaJCHUs.

2. N3yuyeHune xapakTEepUCTUK U300paKE€HUs IPEAMETA B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCUMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOTO JIyda OT yIJia
MaJICHUSI HA TPAHULIE «BO3TyX—CTEKIIO».

4. [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenue GOKYCHOTO pacCTOSIHUSL U ONTHYECKOM CUITBI COOUparoIieit
JIMH3BI (271EKMPOHHAA O0EMOHCMPAUU).

6. OnbITEl 1O pa3JOKEHUIO OEIoro cBeTa B CHEKTP (2J1eKMPOHHAA
demoncmpayusi).

7. OnbITEl IO BOCHIPUATHIO LIBETA MPEIMETOB NPU MX HAOIIOACHUU uYepe3

[IBETOBbIE (DUIIBTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimsl Pezepgpopoa u mnaHerapHas Mojenb atoma. Mojenb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyknonnas mooens amomHnozo aopa. Mzomonwl. Paouoakmushwvie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix sioep.

SAnepHble peakuu. 3aKOHBI COXPAHCHUS 3apSIOBOTO M MacCOBOTO YHCEIL.
Peaxyuu cunmesa u oenenusn soep. Ucmounuku snepeuu Connya u 36¢30 (MC).

Anepnas sHepreTuka. Jleiicmeus paouoaKkmueHblX U3MYYEeHUll HAd JHCUBble
opeanuzmol (MC).

Jemoncmpayuu

1. CrexTpbl U3ITy4eHUS U MOTJIOIIEHUS.

2. CnekTpsl pa3IM4yHbIX Ta30B.

3. CnekTp Bogopo/ia.

4, Habmronenue tpekoB B kamepe Busbcona.

5. PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHUH.

6. Perucrparnus uzaydeHus MPUPOIHLIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnsie pabomel u onvimot

1. HabnwooeHnue cniowHblx u 1uHe4amsix CneKmpos u3jyyeHus..

2. UccnenoBanne TPEKOB: U3MEPEHUE HPHEPTHMH YACTHUIIBI IO TOPMO3HOMY
myTH (110 dhoTorpadusim) (2,1eKmpoHHA 0eMOHCHPAUU).

3. N3mepenne paanoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBHO0-0000 1AM MOYIb

[ToBTOpUTENHEHO-00001IAIOMINKA MOJTYJIb TIPEIHA3HAYEH ISl CUCTEMATU3AIMK U
0000111eHHs] TPEAMETHOTO COACPIKAHUS U OIbITA JIEATELHOCTH, IPUOOPETEHHOTO MPHU
U3YYEHHUH BCEro Kypca (pU3HKH.

[Ipyn “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
JESTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTHUKEHUE TPEIMETHBIX U
METaIpeIMETHBIX IIJIAHUPYEMBIX PE3YJIbTaTOB 00yUeHMUs, (HOPMUPYETCS €CTECTBEHHO-
Hay4Has IPaMOTHOCTb: OCBOCHUE HAYYHBIX METOA0B UCCIIEIOBAHUS ABICHUM IPUPOIBI
U TEXHUKH, OBJAJICHUE YMEHHSIMH OOBICHATh (U3NYECKUE SIBICHUS, MPUMEHSSA
IIOJYyYEHHbIC 3HAHWs, pelmarbh 3aJadyd, B TOM UHCIE KAayeCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO NEATETBHOCTHBIN XapaKTep JAHHOIO pasjesa pealiu3yeTcs 3a
CYET TOT0, YTO yYAIIHMECS BBIITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIAraeTcs:

" Ha OCHOBE IIOJIyYCHHBIX 3HAHUW paACNoO3HABaTh M HAyYHO OOBSICHATH
¢bu3nueckue BJICHUS B OKPYXaIOLIe MPUpoie U TOBCETHEBHON XKU3HU;

" JICIIOJIB30BAaTh 0]l PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
¢u3nueckux SABIEHUIN, B TOM UYHUCJIE JJs MPOBEPKU TUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C ONOPON Ha AUIAKTUYECKUH MaTepuall Mocjie OOCYXKIEHHUS C
[IEIarOrOM  Hay4yHblE OCHOBBI HamOOJIe€e BaXKHBIX JOCTHKEHMHA COBPEMEHHBIX
TEXHOJIOTUHM, HallpUMEp, IMPAKTUYECKOTO MCIIOJIB30BAHUSA PA3JIMYHBIX MCTOYHHKOB
DHEPrMM HAa OCHOBE 3aKOHA IPEBPAILICHHMS M COXPAHEHHs BCEX HM3BECTHBIX BHUJOB
DHEPIUHu.

Kaxxnas n3 TeM JaHHOTO pa3esna BKIYAET IKCIEPUMEHTAJIBHOE UCCIIEI0BAHUE
0000111al0IIero xapakTepa Ha YCMOTpPEHHWE Iejnarora ¥ mpu ero mnoMomu. Pazaen
3aBepIlIaeTCad MPOBEACHUEM JIMArHOCTMUECKOW W OLIEHOYHOM paboThl 3a Kypce
OCHOBHOM IIIKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEIAMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIETI'O ObPA3OBAHN A

B nenom pesynbratel ocBoeHus oOyuaromumucs ¢ 3P ydyeOHoro mpenmera
«Dusuka» JOKHBI COBMAAaTh ¢ pesyiabTaTamMu denepanbHOl paboueii mporpaMmsl
OCHOBHOTO 00I1IeT0 00pa30BaHMUs.

Haubonee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbTaTe nzydenus GpuU3MKA Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs y
obyuarorierocs ¢ 3[1P OynyT copMupoBaHbl CAeAyIOMNUE TUIYHOCTHEIE PE3YIbTaThl B
Y4aCcTH:

1) maTpUOTHYECKOTO BOCITUTAHUS:
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IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nYecKoi HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpa’kJaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJ€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN
bu3uKy;

OCO3HAHME BAXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOTIO;

3) 3CTETUYECKOTr0 BOCIIUTAHHS:

BOCTIPUATHE SCTETUUYECKUX KadecTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTU HAyYHOI'O MTO3HAHUS:

OCO3HaHUE LEHHOCTU (PU3NUECKON HayKN KaK MOIITHOI'O MHCTPYMEHTA [TO3HAHUS
MUpPa, OCHOBBI Pa3BUTHSI TEXHOJIOT UM, BaKHEHIIIEH COCTABIIAIOIIEH KYJIbTYpBI;

pa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTH, HHTEpPEca K MCCIEA0BATEIbCKOM
NEeATENBHOCTH;

5) bopMupoBaHUs KyJIbTYpPbl 30POBbS U SMOIIMOHAIBHOIO OJIArONOIyYHs:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHUpPE, BAXKHOCTH IPaBUJl 0€30I1aCHOIO MOBEACHHS Ha TPAaHCIIOPTE,
Ha JI0pOrax, C 3JEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JOMAIIHUX YCIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKA peieKCHU, MPU3HAHKE CBOETO MpaBa Ha OIMIHUOKY
Y TAKOI'0 e MpaBa y ApPYyroro 4eJoBeKa;

6) TPyA0BOTO BOCITUTAHMUS:

7) aKTUBHOE ydacTHE€ B PEIICHUM NPAKTUYECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTeNpbHON  OpraHW3alyy,  HACEJIEHHOro0  IyHKTa, POJHOIO  Kpas)
TEXHOJOTMYECKOM M COLMAlIbHOM HAIPaBICHHOCTH, TPEOYIOIIUX B TOM 4YHCIE U
(br3NYeCcKuX 3HAHUM;

MHTEpEeC K MPAKTUUYECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX C PU3UKOM;

8) PKOJIOTUYECKOT0 BOCIIUTAHUS:

OpUEHTAllUs Ha TNpUMEHEHHE (U3MYECKUX 3HAHWM IS pelieHus 3anad B
o0JacTu OKpYyXarolie cpenpl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOKHBIX
MOCJICICTBUN [T OKPY’KAIOLIEN CPELBI;

OCO3HAaHME TJI00aJBbHOrO XapakTepa JKOJOTMYECKMX MpoOJieM W MyTed Hux
pelIeHMUS;

9) aganTanuu K U3BMEHSIOIUMCS YCIOBHUSIM COLIMATIBHON M PUPOIHOM CPEJIbL:

NOTPEOHOCTH BO B3aMMOJIEUCTBUH ITPH BBIMOTHEHUH UCCIEAOBAaHUI U TPOEKTOB
(bu3nUeCcKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

MOBBIIICHUE YPOBHSA CBOEM  KOMIIETEHTHOCTM  4€pe3  MPAKTUUYECKYIO
NEeSATENBHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHH, B TOM 4ucie (POPMYIUPOBATH
U7eH, TOHSITHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHuE Ne(PUIUTOB COOCTBEHHBIX 3HAHUNA M KOMIETEHTHOCTEH B 00sacTu
buzukwy;
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IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PHU3UUECKUX 3HAHUU;

CTpEMIJICHHUE aHAM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOJII, 00IIECTBa U
HSKOHOMUKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

OLICHKA CBOMX JEHCTBUM C YYETOM BIUAHHUS Ha OKPYKAIOUIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Osnadenue yHugepcanbHblMu y4ueOHbIMU NOZHABAM ETIbHBIMU OClICHBUAMUL:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIECTBEHHBIM NPHU3HAK KIACCHU(PUKALIMM, OCHOBAHMS IS
0000111eHNs U CPAaBHEHUS,;

BBISIBJIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (akKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIIATH IPUYHUHHO-CIICJICTBEHHBIC CBSI3U MPY U3yUYCHUN (PU3HUSCKUX SIBJICHUI
Y TIPOIIECCOB, IPOBOIUTH BBHIBOJIBI C UCIIOJIB30BAaHUEM JICTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIIOUCHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (DU3MUECKUX BEIWYWH, MPU
HEOOXOJIUMOCTH MOJT PYKOBOACTBOM YUUTEINS;

BBIOMpATh Croco0 pemeHus y4yeOHOM (¢u3nuecko 3amaun (CpaBHEHHUE
HECKOJIBKMX BAapUaHTOB peEIIeHUs, BbIOOp HambOojIee NOAXOMAAIIEr0 C YYETOM
CaMOCTOSITENIHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbIC UCCICAOBATEILCKUE ICHCTBHS:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJUTh M0 TIUJIAHY OIBIT, HECIOXKHBIM (U3UUECKHN HIKCIIEPUMEHT,
HeOoJbIIIoe HccleoBaHuEe (U3MUECKOTO SBJICHHS, NPU HEOOXOAUMOCTU IO
PYKOBOJICTBOM YUUTEJS;

dbopmynupoBaTh O0OOIIEHUST W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOJII0ACHUS, OTIbITa, UCCIEIOBAHUS C OTMIOPOM HA IJIaH/aITOPUTM.

3) paboTa ¢ uHdopmanue:

MPUMEHSTH Pa3IMYHBIC METOIBI, HHCTPYMEHTHI 1 3aIIPOCKI TIPH TIOUCKE U 0TOOPE
nH(pOpMaAMU WM JaHHBIX ¢ YYETOM MPEIOKEHHON yueOHOM (u3ndeckoil 3amaun,
MIPU HEOOXOIMMOCTH O] PYKOBOJACTBOM YUUTEIIS;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABJICHHUS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMY  TIPEACTABIICHUS
uHDOpMAIMU ¥ WUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIO0XHBIMH CXEMaMH,
TuarpaMMaMu, THOU TpadUuKoi U UX KOMOMHAITUSIMU, TIO/] PYKOBOJICTBOM YUHUTEIIS.

Osnadenue YHUBEPCANbHbBIMU yueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) oOuieHue:

B XOJI€ 00CYKJeHUsl y4eOHOr0o MaTepuaa, pe3yJbTaToB J1Ja00paTOPHBIX padboT U
IPOEKTOB 331aBaTh BOMPOCHI 110 CYIIIECTBY 00CYK/1a€MOM TEMbI U BbICKA3bIBATh UCH,
HalleJICHHbIC Ha PEIIeHUE 3a/1a4d U TOJIJIepKaHne 0J1arokKenarebHOCTH OOIICHUS;
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COTIOCTAaBIISATh CBOU CYXXJICHHSI C CYXIEHUSMU JIPYTUX YYaCTHUKOB JTUAJIOra,
oOHapy>KUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

nyOJUYHO TPEJCTABISATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA).

2) coBMeCTHasl IeSITEIBHOCTD (COTPYIHUYECTBO):

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAMBUAYaIbHOU
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MPUHUMATH I COBMECTHOM JIEATETLHOCTH, OPTaHU30BBIBATh JICUCTBUS 110 €€
JOCTHKEHHIO: PACTIPEACIISATH POJIH, OOCYKAATh MPOIECCH U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJBKUX YEJIOBEK;

BBITIOJHATH CBOIO YacTh paOOTHI, JOCTHras KadeCTBEHHOTO pe3ysbTaTa Iio0
CBOEMY HAIPaBICHUIO U KOOPIUHUPYS CBOM JCHCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHMBATh KayeCTBO CBOETrO BKJIAJa B OOIIMA MPOAYKT IO KPUTEPHSM,
CaMOCTOSATENbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

Osnadenue yHugepcanbHblMu y4ueOHbIMU PECYIAMUCHBIMU OCUCH BUAMU:

1) camoopranu3zanus:

BBISIBIIATH MPOOJIEMBl B KU3HEHHBIX U YUCOHBIX CUTyaIUsX, TPEOYIOUIUX IS
perieHus: GU3NUeCKUX 3HaAHUI;

OPUEHTHUPOBAThCS B PA3JIMYHBIX  MOJXOJAX  MPUHATUA  PEHICHUM
(MHAMBUAYATBHOE, PUHATHC PEIICHHS B TPYIIIC, IPUHATHAE PEIICHUH TPYIIION );

COCTaBIISITh AITOPUTM peleHus (PU3HUECKON 3aauM WU TTaHa UCCIIeT0BaHUS
C y4€TOM MMEIOIINXCSI PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, TIOJT PYKOBOACTBOM
YAUTETIA.

2) CaMOKOHTPOJIb:

JIaBaTh OICHKY CHUTyallMM ®W TpeyiaraTh IUlaH e€ W3MEHCHHUs, TMpHu
HEO0OXOMMOCTH TIO/I PYKOBOJICTBOM YUHTEIIS;

OOBSCHATh  TPUYUHBI  JOCTIKCHHSI  (HEJAOCTHMXKEHHUS)  pe3yibTaToB
NeSTEILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIM U YCIOBUSM.

3) SMOIMOHAJIbHBIN MHTEIIJIEKT:

CTaBUTH CeOsl Ha MECTO APYroro 4eJoBeKa B XOJIe CIopa WM JAUCKYCCHH Ha
Hay4HYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

4) npunaTue ceds U APYTUX:

MPU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH pENICHUH (PU3NYCCKUX 3a1ad WU B
YTBEPKJICHHUSIX HAa HAYYHBIC TEMBI U TAaKOE K€ TPaBO JPYToro.

NPEAMETHBIE PE3YJIBTATHI

TpeOoBaHusi K MpeaMeTHBIM Pe3yJIbTATAM OCBOCHUA Y4eOHOI0 mpeaMera
«Du3uKa», pacnpeaejeHHbIe 110 roAaM 00yYeHUs

Pesynbrarel mo rogam (opMyslHMpyIOTCsS MO MNPUHLMIYY A00aBICHHMS HOBBIX
PE3yJIBTAaTOB OT I'0/1a K roy (pe3yJIbTaThl OU4EPETHOrO roja 0 YMOIYAHUIO BKIFOYAIOT
pe3yJIbTaThl MPEABIIYIINX JIET).

22



7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI — OTpaXKaTh

c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

OPHEHTHUPOBATLCSA B TIOHATHSIX M OINEPUPOBATh MMH Ha 0a30BOM YypOBHE:
du3nUecKkue M XMUMHYCCKHUE SIBJICHUS; HAOIIOJCHUE, IKCIICPUMEHT, MOJICTb,
TUIIOTE3a; €IUHUIBI (PU3MUECKUX BEIUYMH; aTOM, MOJIEKYJia, arperatHble
COCTOSIHUSI BemecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE); MEXaHUYECKOEe
JBUKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEMHOE), TPaeKTOpHs,
paBHOCICTBYIOIIAs CUJI, AedopManiud (yrnpyras, miacTU4eckas), HEeBECOMOCTb,
COOONIAIOIIUECS COCYIBI, C OTIOPOM HA TUIAKTUYECKUIM MaTepual

paznuyath sBIeHusA (qud@y3us; TEMIOBOE [BH)KEHHME YaCTULl BEIECTBA;
pPaBHOMEPHOE  JBUXKCHMUE; HEPAaBHOMEPHOE  JIBUIKCHUE; WHEpIUS,
B3aUMOJICHCTBUE TEN; pagHogecue meEPObIX mel C 3AKPEnAEéHHOU OCblO
spawenusi; Tiepeaada JaBJICHUS TBEPABIMU TEJIaMHU, KUIAKOCTAMH U Ta3amu;
aTMoc(epHOe TaBJIeHUE; TUTaBaHUE TEN; IPEBPAICHUS MEXaHUYECKON SHEPTUH )
[0 OMMMCAHUI0 WX  XapaKTepHBIX CBOMCTB M HA OCHOBE  OIIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3MYECKOE SIBJIICHHE, MOCIE MPEeABAPUTEIHLHOIO
00CYXKIEHHUs C TICAarorom;

pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBICHUN B OKPY’KaIOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUSI B MIPUPOJC: MPUMEPHI JBMKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW NPUPOAE; NEUCTBUE CHUIIBI
TPEHUs B MPUPOJEC U TEXHUKE; BIUSHHUE aTMOC(PEPHOTO JABJICHUS HA KUBOU
OpraHu3M; IUIaBaHUE PBIO; pblYarv B TeJe YeIOBEKa; MPU ITOM MEPEBOAUTH
MPaKTUYECKYI0  3aJadyy B Y4e€OHYIO,  BBIJICNATh  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKUA (PU3UYECKUX SBJICHUHN C TTOMOIIIBIO M€/1arora;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA Tel W (U3MUECKUE SIBJICHUS, HCIOIB3YS
¢dusnueckre BeNMUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IYTh,
CKOpOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Teja, CHIIa
TpEHUs, JaBlieHHe (TBEPAOro TeJa, KUIAKOCTH, ra3a), BBHITAJKHUBAIOIIAS CHUIIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHJIbI, KOd(OUITUEHT
MOJIE3HOTO JICUCTBUSI MEXAHU3MOB, KHHETUYECKAs ¥ MOTEHIIMAIbHASI SHEPTHSI) C
OTMOpOM HAa CXeMy; TpH OIMCAHUU PACKPHIBATh (DUIUYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS U €UHULIBI (PU3NUECKUX BEJIUYHWH,
HAxXoo0umov Gopmyvl, cesa3vl8aroujue OaHHYI0 QUIULECKYI0 8eIUHUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  USYUEHHBIX 3A8UCUMOCTEU  U3UYECKUX
geuyUH C ONOPON HA AUJAKTUYECKUN MaTepuan,

XapaKTepU30BaTh CBOMCTBA Tell, ((U3UUECKUE SIBJICHUS M TIPOIECCHI, HCTIOMB3YS
MpaBUJIa CIOXKEHUS CUJl (BJIOJIb OJTHOM MpsIMOW), 3axkon I yka, 3axon llackans,
3aKon Apxumeoa, npasuno pasHosecus puviuaza (010Ka), «3010moe npasuioy
Mexanuxu, 3aKOH COXPAHEHHS MEXaHMYECKON HHEpruu; IMpU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIJIMPOBKY 3aKOHA W 3anNUCHIBAMb €20 MamemMamuieckoe
gvlpasicerue noo pyKo8oOCMBEoM neoazoza ¢ 00CyicoeHuem niana pabomoi,
OOBACHATH (PU3MYECKUE SIBJICHUSA, TIPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: MNPy MOMOIIU
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nejarora BBISBISATh MPUYHMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTh OOBSCHEHUE U3
1—2 noruyeckux MIaroB ¢ Oonmopou Ha 1—2 U3y4eHHBIX CBOMCTBA (hU3NUECKHUX
ABJICHUM, PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

pelaTh TUIIOBBIE PAacyETHBIE 3aauyd B 1JOEHCTBUE C OMOpPOMl Ha AITOPHUTM,
peIBapUTEIbHO Pa300paHHBI COBMECTHO C TIEAAroroM, UCMoJb3ys 3aKOHbI U
(dopMyIibl, CBA3BIBaIOIINE (PU3HMUECKHUE BETUYUHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJla4uM 3alKiChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (PU3HUECKUE BETUYHUHBI B
GopMynel W TPOBOAMTH pPAacu€Thl, HAXOAWTHb CIPABOYHBIC JAHHEBIC,
HEO0OXOAMMBIE NIl PEIICHUS 3a]1ay, OLICHUBATh PEATMCTHYHOCTD MOJIYYEHHOM
(bU3UYECKON BEIIMYNHBI,

pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PEUIUTh MPHU MOMOIIH (HU3UUIECKUX
METOJIOB IOCJIE NPEIBAPUTEIBLHOTO OOCYXKIEHHUS C MEJAaroroM; npu MOMOIIH
nejarora B ONKMCAaHWHA MCCIIEIOBAHUS BBIIEIATH IPOBEPSAEMOE IIPEANIOIOKEHNE
(rumote3y), C OMNOpOM Ha JAMJAKTUYECKUH MaTepuan pas3inyarb M
MHTEPIPETUPOBATh IMOJIYYEHHBIN pe3ysbTaT, HaXOAUTh MOCEe OOCYXKICHHS C
MEeJaroroM OUIMOKHU B XO/I€ OMbITA, IEJIaTh BEIBOJBI IO €0 pe3ysIbTaTaMm;

YMETh HaXOJUTh C MCIOJIb30BAaHHEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OMBITHI 10 HAOMIOAEHUIO (PU3UYECKUX SBICHUN WA (PU3HUUECKUX CBOMCTB TEIl:
(opMynHpOBaTh MPOBEPSIEMBbIE  MPEANON0XKEHHS, COOMPATh YCTAHOBKY
U3 IPEJIOAKEHHOr0 000pYI0BaHUs C ONIOPOM HA CXEMY, 3allUChIBAaTh XOJ1 OTIbITA
1 (OpMyIUPOBATH BBIBOJIbI 1O/ PYKOBOJCTBOM I1€Jarora;

BBIMOJIHATH NPSIMbIE MU3MEPEHUsI PacCTOSHUS, BPEMEHHU, Macchl Tena, o0bEMa,
CHJIBI U TEMIEPATypPhl C UCIOJIB30BAaHUEM AHAIOTOBBIX M IIU(PPOBHIX MPUOOPOB
C ONOPOil HA aNTOPUTM; 3aIUCHIBATh MMOKa3aHUsl MPUOOPOB € YUETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTh COBMECTHO C TNIE€AAroroM MCCIEI0BaHNE 3aBUCHUMOCTU OJHOU
(u3MUeCcKO BEIMYMHBI OT JAPYTOM C HUCIOJb30BAHUEM MPAMbBIX U3MEpPEHUN
(3aBHCHMOCTH IIyTH PaBHOMEPHO JBWXKYILErOCs Tela OT BPEMEHH JBHKEHUS
TEeNA; CUTbl MPEeHUsi CKOAbJCeHUs om eeca mena, Kaiecmea ob6pabomku
nosepxHocmeti men U He3ABUCUMOCU CUIbI MpEeHUs om NIoWaou
CONPUKOCHOBEHUsI Mel; CUlbl YAPY2OCMU Om  VOIUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWEL CUTLL OM  00bEMA NOSPYIHCEHHOU yacmu mena u om
NJIOMHOCMU  JHCUOKOCU, €€ He3A8UCUMOCMU  OMm NIOMHOCMU mead, Om
2nyOUHbl, Ha KOMOPYIO NO2PYHCEHO MeNo;, YCI08UU NAA8AHUs mell, YCI08Ull
pasHosecus pvluaza u 010K08);, TIOJA PYKOBOJICTBOM I€[arora y4acTBOBaTh B
IUTAHUPOBAHUM Y4€OHOTO UCCIIEIOBAHMS, COOMPATh YCTAHOBKY M BBIMOJHATH
U3MEpEHHUs, CleAysd TMpeIoKEHHOMY IUIaHy, (UKCUPOBATH pPE3yIbTaThl
NOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJIE MPEIIIOKEHHBIX
TaOJMIl U TPaQUKOB, AeJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHMS;
MIPOBOAMUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEJIUYMH (TNIOTHOCTH BEILIECTBA
KUJAKOCTH W TBEPAOro TENA; CUJIa TPEHUS CKOJIBKEHHS; JABJICHUE BO3/1yXa;
BBITAJIKMBAIOIIAS CWJIA, JEUCTBYIOIIAs Ha NOTPYKEHHOE B JKUIKOCTH TEJIO;
KO3(G(UIMEHT TOJE3HOT0 JEWUCTBUS MPOCTHIX MEXAHHU3MOB), CIEIYs
MPENI0KEHHOW MHCTPYKIMU; IPU BBIIIOJIHEHUH U3MEPEHU 1TOJ] PYKOBOJICTBOM
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nejarora coOuparh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCIISATH 3HAUCHUE
VCKOMOW BEJIMYMHBI,

coOMI0aTh IMpaBWila TEXHUKH O€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIBHOIO O0CYKIEHUS C MEJarorom;
CONOCTAaBIIATh MPUHLUIBI JEHCTBUA NPUOOPOB U TEXHHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OapoMeTp, pblyar,
MOJBW)KHBIM W HEMOABMKHBIA OJIOK, HAKJIOHHAS IUIOCKOCTh C OIOPOWM Ha
JTUATAKTAYECKAN MaTepUa,

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YUYEHHBIX PUOOPOB U TEXHUYECKHUX
YCTPOMCTB NOCJIE MPEIBAPUTEIBHOTO 00CYKIEHNUS C IEAATOTOM C OIOPOI Ha UX
onmucaHuss (B TOM 4HCIE: TMOAIIMIHUKYA, YCTPOMCTBO BOJOINPOBOJA,
TMAPABINYECKUNA IIPECC, MAHOMETP, BBICOTOMED, IOPIIHEBOI HACOC, ApEOMETP),
UCIIOJb3ysl 3HAHUS O CBOWCTBAX (DUBUYECKUX SBICHUA U HEOOXOIUMBIE
(u3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MIPUBOANUTH MPUMEPHI / HAXOJIUTh MH(OPMAIMIO O MPUMEpaX MPAKTUYECKOIrO
MCIIOJIb30BaHUs (PU3UYECKUX 3HAHUH B IOBCEIHEBHOW KU3HHU I 00€CIIEUeHUS
0e30MacHOCTH MpU O0OpPAIEHNUN ¢ MPUOOPAMH U TEXHUYECKUMHU yCTPONUCTBAMH,
COXPAHEHUsI 3/I0pOBbS U COOIIOACHHUS HOPM SKOJOTMUECKOrO IOBEIEHUS B
OKPY’KaroIIEH Cpee;

OCYIIECTBIISAITh C IOMOUIBIO Mejarora 0T00p UCTOYHUKOB UH(OpMALMK B CETH
HMHTEpHET B COOTBETCTBUMU C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, HA OCHOBE
MMEIOLIMXCS 3HAHUM M MYTEM CPAaBHEHUs PA3JIMYHBIX MCTOYHHUKOB BBIJENATH
uH(popManuIoo, KOTOpas SBISETCS MNPOTHBOPEYMBOM WM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJb30BaTh IPHU BBIMIOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-IOMYJIAPHYIO
auTepaTypy (U3MUECKOTrO COAEp X aHHs, CIPaBOYHBIE MaTepHallbl, PECYpChl
ceru  HMHrepHer; BiageTp  OpuUEMaMM  KOHCIIEKTUPOBAHUsS  TEKCTA,
npeodpazoBaHusl UHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh 0] PYKOBOJICTBOM I€J]arora ¢ 00CyJeHUEM IJ1aHa paboThl KpaTKUe
MMCbMEHHbBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 UCTOYHUKOB MH(POPMALIMH
(u3HUECcKOro coiepKaHus, B TOM YKCIIe MyOJIMYHO JIeJaTh KpaTKue cOOO0IEeH s
0 pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHMI; MPU 3TOM T'PAMOTHO
UCIOJIb30BaTh U3YUYEHHBIN NOHATUIHBIN annapat Kypca pU3MKH, COPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALMEN;

IpU BHIIOJHEHUH YYE€OHBIX NMPOEKTOB M MCCIEAOBAHUN TOJ PYKOBOJCTBOM
nejarora pacmpenenisiTb OOS3aHHOCTH B TpyNIe B COOTBETCTBHHM C
IIOCTABJICHHBIMM 3aJa4aMH, CJIECIUTh 3a BBIIOJHEHUEM IUIaHA JEWCTBUU,
aJIecKBaTHO OILIGHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh T'PYIIIIBL;
BBICTpAaMBaTh KOMMYHUKATUBHOE B3aUMOJACHCTBHE, YUWUTHIBAsI MHEHUE
OKPY/KAKOLIUX.
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8 KUIIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpakaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOITUXCS YMCHHIA:

— OPHUEHTUPOBATHCS B MOHATHIX M OMIEPUPOBAThH MU Ha OA30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBI)KCHHE aTOMOB W MOJIEKYJ, arperaTHBIC
COCTOSIHHSI BEIIECTBA, KPUCTALIMYCCKHE U aMOp(HBIC Tea, HACHIICHHBIA U
HEHACHIIICHHBIN TIap, BIAXXHOCTH BO3/yXa; TeMIIEpaTypa, BHyTPEHHSSI SHEPTHS,
TETUIOBOM JBHUTATENb; JJIEMEHTAPHBIN AJIEKTPUUCCKUI 3apsij, SJICKTPHUSCKOE
1ojie, TMPOBOJHUKKA M JTUAJICKTPUKU, TIOCTOSIHHBIA DJIEKTPUYECKHHA TOK,
MarHUTHOE TI0JIC;

— pa3nmuyaTh SBICHUSA ITIOCNIE MPEABAPUTEIBHOTO OOCYXIEHUS C TIEAaroroM
(TeryioBOE  pacIIMpeHHe/C)KaThe, TeIIonepeaaya, TeIIOBOe paBHOBECHE,
CMa4yMBaHWe, KaMWUIAPHBIC SBIICHUS, WCIAPCHUE, KOHJICHCAIWS, TUIABJICHHE,
KPHCTaJUTH3AIUS (oTBepaeBaHuUe), KUTICHUE, TeIUIonepeava
(TeTUTONPOBOTHOCTh, ~ KOHBEKIIMS,  W3JIyYCHHE);  DJCKTpU3aIUs  Ted,
B3aNMOJCHUCTBUE 3apSAJI0B, JICUCTBHUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMBIKaHUE, B3aWMOJICHCTBUEC MArHUTOB, JECWCTBHE MArHUTHOTO  ITOJIS
Ha IPOBOJHUK C TOKOM, JJIGKTPOMAarHWUTHasi WHAYKIMS) TIO OIMUCAHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3nuecKoe SBICHUE;

— pacrio3HaBaThb C TIOMOIIBIO TIEAArora MPOSBICHUE H3YYCHHBIX (DHU3UICCKUX
SIBJICHHH B OKPY KAIOIIEM MHPE, B TOM YUCie (U3UYECKUE SIBIICHUS B IPUPOJIC:
MTOBEPXHOCTHOE HATSHKCHUE U KAMMIISIPHBIC SIBJICHHS B IPUPO/IE, KPUCTAIUIBI B
npupone, uznydenue ConHia, 3amep3aHHe BOJOEMOB, MOPCKHE OpHU3HI,
oOpa3oBaHHWE pOCHI, TyMaHa, WHEs, CHEra; OJJCKTPUYCCKUE SBJICHUS B
aTMocdepe, IJICKTPUYECTBO KUBBIX OPTraHW3MOB; MAarHWUTHOE TOJIe 3EMIIH,
aperid ToICOoB, PO MAarHUTHOTO TOJS IS KM3HM Ha 3emiie, MOJSIPHOE
CUSHUE; TPU 3TOM TEPEBOANTHh MPAKTUYECKYIO 3a7a4y B Y4EOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (DU3UUECKUX SIBJICHHUIA;

— OIKCHIBATh MOJ] PYKOBOJICTBOM Ii€arora ¢ OOCYXJEHHWEM IUIaHa paboTh
M3YYEHHBIE CBOMCTBA TeN U (PU3WYECKUE SIBICHHS, HCTONB3Ys (pu3nyeckue
BETMYMHBI (TeMIepaTtypa, BHYTPEHHSISI OJHEPTUs, KOJIMYECTBO TEIUIOTHI,
yIeiabHas TEIUIOEMKOCTh BEIIECTBA, yJelIbHAsl TEIUIOTa TUTABIICHUS, yAeTbHas
TEIUIOTa TapooOpa3oBaHMsl, yAelbHas TEIJIOTa CropaHWsl  TOILJINBA,
KO3 (DHUIMEHT TMOJE3HOTO JEHCTBHS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3/yXa, OJJIGKTPUYECKUH 3apsi, CHJIa TOKa, SJIEKTPHUUECKOE
HanpsHDKCHUE, COMPOTHBIICHHE TMPOBOJHHMKA, YIEIBHOE  COIMPOTHUBIICHHUE
BEIECTBA, pab0Ta W MOIIHOCTh DJEKTPUYCCKOTO TOKa);, IPH ONMUCAHWUU
MpaBUIBLHO TPAKTOBAaTh C TOMOIIBI0 Tefarora (PU3WYECKWd  CMBICI
UCIIOJIB3YeMbIX BEJIMYMH, O0O03HAYEHUS W EIUHUIIBI (PU3MUECKUX BEIIWYUH,
HaxOIUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYI0 BEIUYHHY C
IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKu U3YyYEHHBIX 3aBUCHUMOCTEH
(u3HYEeCKNX BETUYNH;
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OTIpEAEIATH MOCIIE IPEIBAPUTEIBLHOIO 00CYKIEHUS C IEAAroroM CBOMCTBA Te,
(¢usnyeckue SBICHUS U IPOLIECCHl, HCIOJb3YsS] OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpUM  CTPOCHMS  BEIECTBA,  IPUHLUII
CYIEpIO3ULMHU TT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsja,
3akoH Oma Uil yyacTka Lenu, 3axoH [coyna—J/lenya, 3aKOH COXPaHEHHUS
SHEPruM; TPHU 3TOM HAXOAUTH CIOBECHYIO (POPMYIUPOBKY 3aKOHAa M €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpPOM Ha MHUQPPOBbIE 00pa3oBaTEIbHBIC
pecypcsl;

COOTHOCHUTB I10/1 KOHTPOJIEM IeJarora pU3ndeckue npouecchl U CBOWCTBA TET,
B TOM YHMCJIE U B KOHTEKCTE CUTYyalUi ITPAaKTUKO-OPUEHTUPOBAHHOT O XapaKTepa,
OpU IIOMOIIY IEAAarora BBIABIATh IPUYUHHO-CIEACTBEHHBIE CBSA3U, CTPOMTH
oOBsicHEHHE U3 1—2 TOrnYecKux 1aroB ¢ onopoi Ha 1—2 U3ydeHHBIX CBOICTBA
(puznyecKkux ABICHUHN, PU3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTE;

pelmaTh TUIOBBIE PACYETHBIE 3a1a4d B 1—2 NEHCTBUSA C OMOPOM HA ATOPUTM,
MIpPEABAPUTEIILHO Pa300paHHBIA COBMECTHO C NIE€AAroroM, UCHOJb3Ys 3aKOHbI U
(opMyIbl, CBA3BIBaIOLIME (DU3NUECKUE BETUUNHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JJIS
penieHusl 3aJayd, BbIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOAUMBIE M €€
peuieHusi, NPOBOAUTH pPacdy€Tbl W CpPaBHUBATh IOJYYEHHOE 3HAYCHHE
(u3nyecKoi BETMYUHBI C U3BECTHBIMU JAHHBIMU;

UMETh MPEJICTaBICHUE O MpodieMax, KOTOPble MOXKHO PEHIMTh MpPU MOMOIIU
(u3nYeCKuX METOJOB IOCINIE MPEABAPUTEIBHOIO OOCYXKICHHS C IEIaroroM;
UCIIOJIb3YsI ONIMCAHNE UCCIIENOBAHMUS, BBIIEISTH IPOBEPSEMOE MPEAIIOI0KEHUE,
OLICHUBATh MPaBUJIBHOCTh TOPSAJAKA MPOBEACHUS HWCCIEAOBAHUS, JAeNaTh
BBIBOJIbL;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BaATEIbHBIX PECYPCOB
OMBITHI MO HAOMIOACHHUIO (PU3UUECKUX SBJICHUN WK (PU3UUECKUX CBOMCTB Tell
(KanmwIsipHbIE SIBJICHHUS, 3aBUCUMOCTb JABJICHUS BO3[yxa OT ero oObéma,
TEMIEPATypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAHUs MPU U3IIyUYEHUU OT
[[BE€Ta M3JIy4arOIel/OTI0A0Ie MOBEPXHOCTH; CKOPOCTh MUCTIAPEHUS BOJIbI
OT TEMIIEPATYpPhI KUAKOCTH U IUIOIIAN €€ MOBEPXHOCTH; JIEKTPU3ALUS TEI U
B3aMMOJICHCTBHE DJIEKTPUUECKUX 3apsAJ0B; B3aWMOJEHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB; IEHCTBHUS
MarHuTHOTO ITOJIS HA TPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
AJNIEKTPOJBUTATENS] TIOCTOSHHOTO TOKa): (QOpPMyNHMpOBaTh MPOBEPSiEMbIE
IPEANoI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOI0 O0OpYAOBaHUS C
OMOpOi Ha CXeMy; OMMCHIBATH XOJ OMNbITa U (OPMYIUPOBATH BHIBOABI MO
PYKOBOJICTBOM I1€J1arora;

MMETb NIPEICTABIICHUS O U3MEPEHUH TEMITEPATYPbl, OTHOCUTEIBHOU BJIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAPSKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3WYECKUX BEJIMYMH; TPU TOMOIIM T[EJarora CpaBHUBATh
PE3yNbTAThl U3MEPEHUM C YIETOM 33JIaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH COBMECTHO C IIEAaroroM HCCIEJOBAaHUE 3aBUCUMOCTH OJHOMU
(u3nyecKkoil BEIWYMHBI OT JIPYIOW C MCHOJIb30BAHUEM IMPSIMBIX H3MEPEHUN
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(3aBUCUMOCTb  COMPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIUHBI, IUIOMAAH
MOTIEPEYHOr0 CEUYECHMsI U YACIBHOIO CONMPOTHBIICHUS BEIIECTBA MPOBOJIHMKA;
CWJIBl TOKa, MAYIIETO Yepe3 MPOBOJHUK, OT HANPSDKEHHsS] HA IMPOBOJHHUKE;
UCCJIEIOBAHUE  TIOCIEJOBATEIIbBHOTO M TNapaJJIeIbHOTO  COEIMHEHUMN
IPOBOJHUKOB): IUIAHUPOBATh HUCCJIEAOBAaHHE, COOMpAaTh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS M0 PYKOBOJICTBOM I€Jarora, cieys nNpeajioxKeHHOMY
IU1aHy, UKCUPOBATH PE3yJIbTAThl MOJIYYEHHOW 3aBUCUMOCTH B BUJIE TaOIUI U
rpaduKoB, fenaTh BHIBOABI MO Pe3ybTaTaM UCCIIEIOBaHUS Mocie 00CyKIeHUs
C IIEAaroroM;

COOTHOCUTh KOCBEHHBIE U3MEpPEHHUS (PU3NYECKUX BENUYMH (yJeibHas
TEIJIOEMKOCTh BEUIECTBA, CONPOTHBIICHHE MPOBOJHMKA, padOTa U MOUIHOCTb
AJIEKTPUYECKOTO TOKA): C IOMOIIBI0 IEJarora IUIAaHUPOBAaTh H3MEPEHUs,
coOupaTrh  SKCIEPUMEHTAIbHYI0  YCTAHOBKY, CIEAysd  IpeasIOKEHHOU
WHCTPYKIIMH, U BBIYUCIISITH 3HAYCHUE BEJTMUUHBI;

coOI01aTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000pyJ0BaHUEM TIOCIIE MTPEABAPUTEIIEHOTO O0CYKACHHUS C I1€1arorom;
COTIOCTABJIATh C TMOMOIIBIO0 TeJarora MPHUHIMIBI JIEHCTBUS H3YYCHHBIX
MpUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX ONMUCAHUA (B TOM YHCIIE:
CUCTEMa OTOIUIEHUS JIOMOB, THUIPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYMK DJIEKTPUUYECKOW HSHEPruH, 3IIEKTPOOCBETUTEIIbHBIC
npuOOphl, HArpeBaTeNbHBIC AJIEKTPONPUOOPHI (MIPUMEPHI), DIECKTPUUECKUE
PEIOXPAHUTEU; DIIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSIHHOTO TOKa),
UCIIOJIb3YS] METOJIMYECKHE MaTepHallbl O CBOMCTBAX (DU3MYECKUX SIBICHUU U
HeoOxoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJHE MPEIBAPUTEIBLHOTO OOCYKIECHHS C MEIaroroM MpoCThbIe
TEXHUYECKWE YCTPOMCTBA W HW3MEpPHUTENbHbIE TPHOOpPHI TIO CXeMaM |
CXEMAaTUYHBIM PHUCYHKaM (SKUIKOCTHBI TEPMOMETp, TEPMOC, TCHUXPOMETD,
TUTPOMETp, JABUTaTellb BHYTPEHHErO CropaHus, 3JEKTPOCKON, peocTar);
COCTABJISITh CXEMbl JJIGKTPUUECKMX LENed ¢ TMOCIelI0BAaTEeIbHbIM U
napajuieIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 0003HAUEHUS
AJIEMEHTOB DJIEKTPUUECKHX IIeTIeH;

MIPUBOJNTHh MPUMEPHI/HAXOAUTh HWH(OpPMAIMI0O O MpUMEpax MPaKTUYECKOTO
MCIIOJIb30BaHUs GU3NYECKUX 3HAHUN B TOBCETHEBHOM KHU3HU JIJIs1 0OecTieueHust
0e30macHOCTH TpU OOPAIICHUN ¢ MPUOOPAMH M TEXHHUYECKUMHU yCTPONUCTBAMH,
COXpaHEHUsl 3J0pOBbA U COOJIIOJICHUS HOPM HKOJIOTHYECKOTO IOBEICHUS B
OKPYIKarolIEn Cpee;

OCYUIECTBJISITh C TOMOLIBIO TeAarora MOUCK HH(OpMauuu (QU3NYECKOro
comepxkaHusi B ceTd MHTEpHET, Ha OCHOBE HMEIOIIUXCSA 3HAHUA U IIYTEM
CpaBHEHUS JOTIOJHUTEIHHBIX MCTOYHUKOB BBIICIATh HH(POPMAIIUIO, KOTOpas
ABJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;

MCIIOJIb30BaTh MPH BBIMIOJIHEHUU YYEOHBIX 3aJaHUN OTOOpPaHHYIO TEIarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (DU3MUECKOTO COAEpk aHHs, CIpPaBOYHbBIE
MaTepHalbl, pecypchl ceth HTepHeT; BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS
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TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUN U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO
C OIIOPOM Ha aJITOPUTM M YTOUHSFOLIUE BOIPOCHI I1€1arora;

— co3[aBaTh MOJ PYKOBOJCTBOM I€farora c¢ OOCYXJEHHEM IUlaHa pPabOThI
IMCbMEHHBIE M KpaTKue YCTHBIE coOOIeHus, o0000mas uHbOpMalU H3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJIEP’KaHUs, B TOM UHUCIE MyOIMYHO
MIPEACTABIISATH PE3YJIbTaThl MPOEKTHOM WM UCCIEI0BATEIbCKOM AEATENBHOCTH;
IIPX 3TOM TPAMOTHO HCIIOJb30BaTh M3YYCHHBIA IOHATUMHBIN ammapar Kypca
(U3MKH, COMPOBOXKIATH BHICTYIJICHHE MPE3CHTAIUEH;

— IIpH BBIIIOJIHEHUH Y4€OHBIX IPOEKTOB U UCCIIEOBaHUN (PU3HUECKUX MPOLIECCOB
OJT PYKOBOJACTBOM II€Jlarora pacrpeneisTh OOA3aHHOCTH B TpyIIE B
COOTBETCTBUM C IOCTABJICHHBIMU 3a/1a4aMU, CJIECAWTH 32 BBIIOJHEHHEM IUIaHA
JEHCTBUM U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLICHUBATh COOCTBEHHbIN BKJIAJ B
NEATEIbHOCTh TPYIIIBI; BBICTPaWBaTh KOMMYHHMKAaTHBHOE B3aUMOJIEHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

9 KUIIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPa)KaTh
c(OPMHUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHM:

— OpHUEHTUPOBATHCS B MOHATUAX W ONEPUPOBATH MMHU Ha 0a30BOM YpPOBHE:
cucTteMa OTcu€ra, MaTepualbHas TOYKA, TPAEKTOPHs, OTHOCUTEIbHOCTh
MEXaHMYECKOTO JBWXKEHHMs, nedopmarus (ymnpyras, riacTH4eckas), TpEHUe,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TEPEerpy3Kd; LEHTP
TSKECTU; aOCONIOTHO TBEPAOE TEJIO, LIEHTP TKECTH TBEPAOro Tea,
paBHOBECHE; MEXaHWYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HUH(}pa3ByK
U YJIbTPa3BYK; 3JIEKTPOMATrHUTHBIE BOJHBI, IIKaNa 3JE€KTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb, CHEKMPbL UCNYCKAHUSA U NO2TIOUJeHUSL,
anb(da-, 6eTa- 1 raMMa-u3Ty4eHHs], U30TOIIbI, SJIEPHAsI SHEPTreTHKA;

— COOTHOCHUTH SBJICHHS TOCJE MPEABAPUTEIBHOIO OOCYXIEHUS C IEJaroromMm
(paBHOMEpHOE U HEpPaBHOMEPHOE IPSIMOJIMHEWHOE JIBUYKEHUE,
PAaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBUKEHUE, CBOOOJHOE TMaJeHHE Tell,
PaBHOMEPHOE JBMKEHUE MO OKPY>KHOCTH, B3aMMOJIEUCTBHE TEJ, PEAKTUBHOE
JBUKEHUE, KoJjebaTellbHOe [IBIJKEHHE (3aTyXalolllue M BBIHYXKICHHBIC
KojeOaHus), PE30HAHC, BOJHOBOE  JBIKEHHUE, OTpPaXXEHUE  3BYKA,
IPSIMOJIMHEWHOE PACIPOCTPAHEHHE, OTPAKEHHUE U MPEJIOMIIEHHE CBETA, MOJTHOE
BHYTpPEHHEE OTPaKEHHE CBETA, Pa3JI0KeHHE O€JI0ro CBETa B CIIEKTP U CIIOKEHUE
CHEKTPaJIbHBIX ILIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs PAaJIHOAKTHBHOCTD,
BO3HMKHOBEHUE JIMHEMYAaTOr0 CHEKTpa M3JIy4YeHHs) 10 OIHCAaHUI0 HX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMNBITOB, JEMOHCTPUPYIOIIMX JAaHHOE
¢dusnueckoe SIBICHUE;

— pacro3HaBaTh C MOMOUIBIO TEAArora MNpOSBICHUE H3YYEHHBIX (DU3NYECKUX
SBJICHUH B OKPY>KAIOIIEM MUPE (B TOM 4HCIIE PU3NYECKUE SBICHUS B IPUPOJIE:
IOPUIUBBl U OTJIMBBI, JBWKEHUE IulaHeT CONHEYHOW CHUCTEMBI, PEAKTHUBHOE
JIBUKEHHE  JKUBBIX  OpPraHU3MOB, BOCIHPHUITHE  3BYKOB  JKMBOTHBIMU,
3eMJIETPSCEHNE, CEHCMUYECKHUE BOJIHBI, LlyHAMH, 3X0, LIBETA TE€J, ONTUYECKUE
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SBJICHUS B IPUPOJIE, OMOIOTUYECKOE JCHCTBHE BUIUMOTO, YIBTPaPHOIETOBOTO
U PEHTTEHOBCKOIO W3JIY4YCHHUH; €CTECTBEHHBbIM paJMOaKTUBHBIN  (OH,
KOCMUYECKHE JIy4Yd, PAJUOAKTUBHOE H3JIYYCHHE IPUPOJHBIX MHUHEPAIIOB;
JEeCTBUE PaIMOAKTUBHBIX M3JIyYEHUH Ha OpraHU3M 4Ye€JOBEKa), IPU 3TOM IOA
PYKOBOJICTBOM II€larora IE€PEBOJUTh IMPAKTUYECKYIO 3ajady B Y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKN (PU3HUECKUX SIBICHUM;
OMHUCHIBATh TOJ PYKOBOACTBOM Ie€Jarora ¢ OOCYXJCHHEM IIIaHa pabOThI
M3YYCHHBIE CBOWCTBA TeN U (DU3HUECKHUE SBICHUS, HCTIOIB3YsS (PU3NUECKHUE
BEJIMYMHBI (CpEHSAsI W MIHOBEHHAs CKOPOCTh Tejla P HEPAaBHOMEPHOM
IBUKEHUU, YCKOPEHUE, NTEPEMELIEHUE, MTyTh, YIIIOBas CKOPOCTh, CHUJIA TPEHMS,
CHJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHUE CBOOOTHOTO MaJCHUsA, BEC Tena,
UMIYJbC TeEJa, HMIYJIbC CHJIbl, MEXaHHuYeckas pabdoTa U MOIIHOCTb,
NOTCHIMAIBbHASL JHEPrusl Teja, IOJHATOIO HaJa IOBEPXHOCTBIO 3E€MIIH,
NOTCHIMAJIbHASL SHEPIUs CXKATOW IPYKUHBI, KHHETUYECKAsl HEPIrus, MOJHAs
MEXaHWYEeCKash JHEprusi, NEpHoJ U YacToTa KojeOaHuH, [JIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTellb MPEIOMIICHHUS
Cpelpl); MpU ONUCAHUM C TOMOILBIO YUYUTENs MPAaBWIBHO TPaKTOBATh
(U3HYECKUIT CMBICT HCIOJIb3YEMBIX BEIUYHMH, OOO3HAYEHHUS W €IMHMIIBI
(U3MUECKUX BEJIWYMH, C OMNOpPOM Ha METOAMYECKHMX MaTepuanl HaxoJUTh
(GopMynbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTrUMU
BEJIMYMHAMH, CTPOUTh TrpadUKUd HW3YYEHHBIX 3aBHCHUMOCTEH (PU3MUYECKHUX
BEJIMYMH;

XapaKTepu30BaTh IMOCIIE€ TMPEABAPUTEIBLHOTO OOCYKIEHUS C IeAarorom
CBOICTBa Tell, (pU3NUECKHe IBJICHUSI U TPOLIECCHI, UCIIONIb3Ys 3aKOH COXPaHEHHUSI
DHEPIrUH, 3aKOH BCEMUPHOIO TATOTEHMs, NPHUHLMI CYNEPIO3UIMN CHUJ,
IOPUHIMI OTHOCHUTENBHOCTH ['anmunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXEHHUS W IPEJOMJIEHUS CBETA, 3aKOHBI COXPAaHEHUs
3apsAI0BOTO M MacCOBOT'O YMCEN MPU SAEPHBIX PEAKIUAX; MPU ITOM HAXOIHUTh
CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTU4YeCKO€ BBIPAKEHHUE C
omnopoi Ha U(PPOBBIE 0OPA30BATEIBHBIC PECYPCHI;

COOTHOCHTH IOJ KOHTPOJIEM Iejarora (puanyeckue npouecchl U CBOMCTBA T,
B TOM YHUCJI€ U B KOHTEKCTE CUTYallUi NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISAITh IIPU MOMOILIM T€Jarora MPUYUHHO-CIEICTBEHHBIE CBA3U, CTPOMUTH
OoOBsICHEHHE W3 2—3 JIOTMYECKHX IIaroB ¢ OMOpOd Ha 2—3 H3yYEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh TUIOBBIE PACUETHBIE 3a1a4i B 1—2 NEHCTBUS ¢ OMOPOM Ha allTOPUTM,
peIBapUTEIbHO PAa300paHHBIA COBMECTHO C, UCIOJIb3YS 3aKOHBI U (hOPMYJIbI,
CBA3BIBaIOIME (DU3NUYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33/Ja4d
3aMKUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTAIONIME WM U30BITOYHBIC
JaHHbIE, BBHIOMPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIMMBIE JIs pEIICHHUS,
IPOBOJUTH PAcy€Tbl M OLEHUBATH C IOMOLIBIO YYMTENS PEaTUCTUYHOCTH
[OJyYEHHOTO 3HaueHUs (PU3NUYECKOI BEINUMHBI;

MMETh NPEICTaBICEHHE O MpoOieMax, KOTOPbIE MOXKHO PELIUTh IPH MOMOIIN
(¢u3NYeCKuX  METOJOB; HCIOJB3YyS  OMNHCAHWE  HCCIEIOBAHMS, IOCIHE
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MPEIBAPUTEILHOTO OOCYXAEHHUA C TMENaroroM BBIIETSATh IMPOBEPAEMOE
OpPEINONIOKEHUE,  OLUEHUBATh  MPABWIBHOCTh  MOpSAKAa  MPOBEACHHUSA
UCCIIEJIOBAHMUs, JAEJIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YyJIbTaThl HAOIIOACHUIM
U OIIBITOB;

YMETh HAXOJUTh C WCIOJBh30BaHWEM IHU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI TIO HAOJIIOICHUIO (PU3UUECKUX SIBICHUN WM (PU3HUUECKUX CBOWMCTB TEIN
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpPaHEHHsI DHEPIUU;
3aBHCHMOCTH TIepHoja KoieOaHUil NMpy>KMHHOTO MasgTHHKAa OT MaccChl Tpy3a U
KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT AMIUTUTYJbl MaJbIX KOJeOaHUIl;
MPSIMOJIMHEHOE pacpoCTpaHEeHNE CBETA, pa3oKeHue 0eIoro cBeTa B CIEKT;
M3Y4YEHUE CBOMCTB M300paKeHMsI B IUIOCKOM 3€pKalle U CBOMCTB M300paKEHUS
npeaMeTa B coOHMparolled JuH3e; HAOMIOACHHME CIUIOIIHBIX M JIMHEWYaThIX
CIEKTPOB U3JIyUYEHHUS): CAMOCTOSATEIBHO COOUPaTh YCTAHOBKY U3 U30BITOYHOIO
Habopa 00OpyAOBaHHSA C ONOPON HAa CXEMY; OMNMCHIBATh XOJ OIbITa M €ro
pe3ynbTaThl, (POPMYIUPOBATH BHIBOBI IO PYKOBOJICTBOM I1€/1arora;
MPOBOANTH TPH HEOOXOTUMOCTH CEPUI0 TPSIMBIX HM3MEPEHUH, OMpeaeIss
CpeoHee 3HAUEHUE HW3MEpSEMON BEIWYMHBI  (QoxycHoe paccmosiHue
coouparouyeti JIUH3BL); 000CHOBBIBAaTh BBIOOD criocoba
M3MEPEHUS/U3MEPUTENHLHOTO TPUO0PAa;

IPOBOJAUTH COBMECTHO C I1€1arOrOM HCCIIEJOBAaHUE 3aBUCUMOCTEN (DHU3HUECKUX
BEJIMYMH C UCIOJb30BAaHUEM MPSMBIX H3MEpPEHUH (3aBUCUMOCTb IYyTH OT
BpPEMEHU IIPU PABHOYCKOPEHHOM JABM)KEHUHU 0€3 HauaJIbHOM CKOPOCTH; Ieproa
KoJIe0aHMII MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTHU; 3aBUCUMOCTH YTJIa
OTpaXEHUs CBETa OT yIJa MaJeHUs M yria IpeJoOMIICHUs OT yrja MajaeHus):
nocie o0CyKIeHHs M0l PYKOBOJCTBOM I€Jarora mjiaHupoBaTh UCCIIEeI0BaHUE,
coOupaTh YCTaHOBKY, (DMKCHpPOBATh PE3yJbTAThl MOJYYEHHOW 3aBUCHMOCTH
bu3MYeCKNX BEJIWYMH B BHAEC TaOMUIl W TpaduKoB, JeiaaTh BBIBOILI IO
pe3ynbTaTaM HCCIeOBAHNUS;

COOTHOCHTBH KOCBEHHBIE U3MEpPEHUS (PHU3NIECKIX BEIUYNH (CPETHSS CKOPOCTD
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBM)XEHUHU, YCKOPEHHE CBOOOIHOTO
nafeHus, >KECTKOCTh TMPYKUHBI, KOIPPUIUEHT TPEHUS CKOJbKEHUS,
MEXaHH4YecKas paboTa ¥ MOIIHOCTh, 4YacTOTa M TEPHOJ KojJcOaHUU
MaTEMaTHUYECKOr0 M MPYKUHHOTO MasiTHUKOB, ONTUYECKasl CHJIa COOMparoIeit
JIMH3bI, PaTHOAKTUBHBIN (DOH): C OMOILBIO MEJarora MIaHuPOBATh U3MEPEHHUS;
coOupaTh IKCHEPUMEHTANbHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEoys
NPEIJIOKEHHOW  WHCTPYKLIMH;  BBIYUCIATH  3HAUYEHHWE  BEJIMYMUHBI |
aHAJIM3UPOBATh TOJYYEHHBIC PE3yJIbTaThl ¢ YUYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

coOo/IaTh MpaBuja TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000pyI0OBaHUEM TIOCIE MMPEABAPUTEITHHOTO OOCYKIEHUS C MEJarorom;
COTOCTABJIATh C TIOMOIIBIO TEJarora OCHOBHBIE TPU3HAKH H3YYEHHBIX
¢usznyeckux MoJeNnel: MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO,
TOUYEYHBI UCTOYHHUK CBETA, JIy4, TOHKAas JMH3a, IUIAHETapHasi MOJENb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO SI7[pa C OTIOPO Ha METOAUYECKUE MaTepUabl;
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XapaKTepHU30BaTh TOCIE TNPEBAPUTEIBLHOTO OOCYXKJEHUS C TIeAarorom
OPUHIUIBL JACHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha UX ONUcaHus (B TOM YHCIIE: CHUIOMETP, JATYUKU IOJIOKEHUS,
PAcCTOSIHUSI M YCKOpPEHUs, pakKeTa, 3XO0JIOT, OYKH, MEPUCKOIN, QoToamnmnapar,
ONTHUYECKUE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCIIONB3YS I POBBIE 00pa3oBaTEIbHBIC PECYPCHI;

HCIIOJIB30BaTh MOJI PYKOBOJICTBOM IEJarora CXeMbl U CXEMATHUYHbIE PUCYHKHU
M3YYCHHBIX TEXHUYECKUX YCTPOWCTB, W3MEPUTECIBHBIX TPHUOOPOB U
TEXHOJIOTHYECKUX TPOIECCOB TPH PEHICHUU YYeOHO-TIPAKTUYCCKUX 3a]1ad;
ONTUYECKUE CXEMBI JJII TOCTPOCHUS M300paKeHUl B IUIOCKOM 3€pKaje u
coOuparoien JMH3e;

IPUBOJUTH TPUMEPHI/HAXOAUTh WH(OpPMAIUIO O MpUMEpax MPaKTUYECKOTO
UCIOJIb30BaHUs (U3HUECKUX 3HAHUM B OBCETHEBHOM >KM3HU JIJIs1 00eCIIeueHUs
0€30MacHOCTH MpU O0OPAILEHNUN ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpPAaHEHHS 37I0POBbSI M COOJIIOJACHUS HOPM 3KOJIOTHYECKOrO MOBEACHUS B
OKpYXaroUIen Cpee;

OCYIIECTBJISIT 01 PYKOBOJICTBOM Ie/larora NoucK HHGopMaru Gu3nieckoro
comepxkaHusi B cetu MHTepHET, caMOCTOATENbHO (POPMYIUPYST MOUCKOBBIN
3alIpoc, HAXOAUTh IIyTH OMNPEHEIEHUS JOCTOBEPHOCTH  IOJIYYEHHOU
uH(pOpMAIIUK Ha OCHOBE UMEIOIIUXCS 3HAHUH U JOTIOJTHUTEIbHBIX HICTOYHUKOB;
HCIIOJB30BaTh MPU BBHIMOJHEHUM YUE€OHBIX 3aJlaHUN OTOOpaHHYIO TEJaroromM
Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOro COJACpKaHMS, CIPABOYHBIC
MaTepualibl, pecypchl cet MHTEpHET; BIageTh NpUEMaMi KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBaHusi THGOPMALIUKA U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO
C OIMOPOM Ha AJITOPUTM U YTOYHSIOIIME BOIMPOCHI Iearora; co3iaBaTh MO
PYKOBOJICTBOM II€Jlarora ¢ 00Cy>KJI€HUEM TUIaHa pa0OThl TUCbMEHHBIE U YCTHBIC
coOOIIeHHs] HA OCHOBE MH(OPMALIUU U3 HECKOJBKUX UCTOUHUKOB (DU3UUECKOTO
colepkaHusi, MyOJUYHO TIPEACTABISTH PE3YNbTaThl MPOEKTHOW  WIIU
UCCIIEOBATENbCKON JIEATEIbBHOCTH; TPU HSTOM TPaMOTHO HCIOJIb30BaTh
W3YYCHHBIM TOHSATUWHBIN amnmapar u3y4aeMoro paszzaena (UMK U
COTPOBOXK/IATh BBICTYIUICHHE TpE3CHTAMell ¢ y4&ToM 0COOCHHOCTEH
ayIUTOPUH CBEPCTHUKOB.

32



TEMATUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MmIaHUPOBAHUE U KOJMYECTBO YAaCOB, OTBOAMMBIX HA OCBOCHHUE KaXKI0M TeMbl yueOHOTO npeameta «Dusnkar
®denepaabHON aJanTUPOBAHHONM OCHOBHOM 00Opa3oBaTelIbHOM MPOTrpaMMbl OCHOBHOTO OOMIET0 0Opa30BaHMs OOYyHAIOIIMXCS C
3aJIEPKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOUM pazneniom denepalibHON paboyeil mporpaMMel
yueOHoro npeaMera «Pusnkay o0pa3zoBaTesbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu atom Opranuzaius Bpase
caMa BHOCHUTh M3MEHEHHS B COJEp)KaHHME M pachpe/ereHre yueOHOro MaTepualia 1o rojaM oOy4eHHs, B MOCIEA0BATEIbHOCTh
U3YYCHHUS] TEM U KOJUYECTBO YaCOB HA OCBOCHHME KaXKJIOW TEMBI, OIMpENesieHue OpraHU3alMOHHBIX (GopM OOydeHus 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.

7 KJIACC (68 4)
TemaTnyeckni OcHoBHbIE BU/bI 1eSIT€IbHOCTH YUALIUXCH
OcHoOBHOe cofiep:kaHue N, .
010K, TeMa (Ha ypoBHe y4eOHBIX el CTBHUIl)
Pazgen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY:Kalolero Mupa (6 1)
Puzuka — ®usuka — Hayka o0 npupone. SIBieHus | BblsaBlieHHe OCHOBHBIX Pa3iMyMid MPU MOMOIIM HeJarora Mexny (U3NUECKMMH M XUMHYECKUMH

HayKa 0 mpupoje
2w

npupoasl  (MCP).

MEXaHHYECKHE,

TEIJIOBBIC,

MAarduMTHBIC, CBETOBLIC, 3BYKOBBIC.

Ddusznueckue SIBJICHUSI:

QJICKTPUYCCKUE,

npespanieHusIMa (MC — xumus).

Pacno3naBanne M kiaccupuKamys Tociie OOCYKAEHHS C TMeZaroroM IMpH TOMOIIM HaBOAAILINX
BOITPOCOB (I)I/I?)I/I‘ICCKI/IX SIBIICHUM: MEXaHUYECKHX, TCIUJIOBBIX, OJJCKTPHUUYCCKUX, MAarHuTHBIX
" CBCTOBBIX.

HabGmonenue u onvcanne GpuU3n4ecKux sBJICHUI Ha 0a30BOM YpOBHE.

duznyeckne
BeJIUYMHBI (2 4)

dusnueckue

BCJIMYUHBEI.

W3mepenue

¢busuueckux BemuuuH. Qusuueckue npubopu’

Omnpenenenne Mpy MOMOIIY TEIarora MeHbI IEIeHNS TKaIbl U3MEPUTEIHLHOTO MPUOOpAa.
M3mepenne mo oOpasiy Mmoja PpyKOBOJICTBOM IeAarora JUHEWHBIX pa3MEepOB Tell M MPOMEXKYTKOB

> MC — 3/1eMeHTBI COJIEPKAHNS, BKIKOUAIONINE MEKIIPEAMETHBIE CBA3H, KOTOPHIE MOAPOOHEE PACKPBITH B TEMATUYECKOM IUIAHAPOBAHUH.
¢ KypcuBoM 0603Ha4eH yueOHbIi MaTepua, KOTOPbIA U3y4aeTcsi, HO He BRIHOCHTCS HA MPOMEKYTOUHYIO M MTOTOBYIO ATTECTALHIO.
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Hozepewnocms
CUCTEMa eIUHHII.

Hemoncmpayuu’

1. MexaHuueckue, TEIUIOBBIE, 3JEKTPUUECKUE,
MarHUTHEIC, CBETOBBIC SIBIICHUSI.

2. ®usndeckue mpuOOpH! U MpoLeaypa IPsSMbIX
U3MEpPEHUIl  aHaJlOroBBIM W IH(POBBIM
npudopom.

Jlabopamopuvie pabomoul u onvimel.

1. Ormpenenenue LIEHBI JIeIeHUs

U3MEPUTEIFHOTO mpubopa (ucronp3yst

TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. W3mepenue paccTOSHUM.

3. Usmeperne  o0béma

TBEPIIOTO Tena.

4. Onpedenenue pazmepos mMaublx mei.

5. W3mepeHue TeMmmeparypsl NpU IOMOILLU

JKMJKOCTHOTO ~ TepMOMeTpa M  JaT4yHKa

TEeMIIEpaTypHlL.

6. Ilposedenue uccredosanusi no nposepie

2unomesvl:  OANLHOCMb  NOAEMA  WaApuKa,

NYWeHHO20 20pU3OHMANbHO, mem 6obule, Yem

bonbue gblcoma nycKd.

uzmepenuu.  MexayHapoaHas

KHUIKOCTH u

BPEMEHH C YYETOM MOTPEITHOCTEH.

W3mepenne mo o0pasily moJ pyKOBOACTBOM IIeAarora 00bsEmMa xXUAKOCTH B TBEPIOTO Tena.
W3meperne mo o6pasiy moa PyKOBOACTBOM II€AArora TEMIIEpaTypbl HMPH MOMOIIM >KHAKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPATyphI.

BrinosniHEHUE HECHIOXKHBIX TBOPYECKUX 33JaHUIl C ONOpPOM Ha aluroput™, MpEeABAPUTEIBHO
pa3o0paHHBI C IearoroM 1o IOUCKY CIoco00B H3MEPEHHsI HEKOTOPBIX (PU3MYECKHX XapaKTEPHCTHK,
HampuMmep, pa3MepoB MaJllbIX OOBEKTOB (BOJOC, MPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBLIMX
paccTOsSHUMN, MaJIBIX IPOMEXYTKOB BpeMeHH. O0Cy KAeHHE TpeIaraeMbpIxX crioco0oB.

EcrecTtBeHHO-
HAYYHbIH METOJ
no3HaHus (2 4)

Kak ¢usuka u 1pyrue ecTecTBEHHBIE
HAyKHU U3Y4aloT Npupoay. Ecmecmeenno-nayunwiii
MemooO NO3HAHUs: HabOooeHue, NOCMAaHoeKa
HAYYHO2O0 — 8ONPOCA,  BbLOGUIICEHUE — 2UNOomes,
9KCnepuMenm no nposepke 2unomes, 00vIACHeHUe
Habooaemozo serenus. Onucanue Qusuieckux
SA6IEHULL C NOMOUWBIO MOOEE.
[Ipenmer 1 MeTOBI (HU3HKH.
Jemoncmpayuu
1. OmnpeneneHue NOrpemnIHOCTH
JKCIICPUMEHTA.

BrraBmKeHNE TUIIOTE3 TOCIIE MIPEIBAPUTEIHFHOTO OOCYKICHHS C TIEearoroM, 00BSICHSAIOUINX IPOCThIE
SBJICHUS, HAIIPUMED:

— [I04YEMY OCTaHaBJIMBACTCS IBUXKYILEECS 110 TOPU3OHTAIBLHON ITIOBEPXHOCTH TEINO;

— [I04YEMY B JKapKyl0 IIOTOJly B CBETJION OZIEXkKE IPOXJIAHEN, UEM B TEMHOM.

Bp100p cioco60B MPOBEPKH I'MIIOTE3 U3 HPEJIOKEHHBIX ME1aroroM.

Habnrogenne mpeUIoKeHHBIX IEJaroroM HCCIEAOBaHUM IO TNPOBEpPKEe KaKoH-THO0 THMIIOTE3bl,
HampuMep: JAIBHOCTh NOJIETa MIApPHKa, MYIIEHHOTO TOPHU30HTAIBHO, TeM OoJjblie, YeM Oouiblne
BBICOTA ITyCKa.

[TocTpoeHne cCOBMECTHO C MearoroM MpocTeHmx Mozesnel pu3ndeckux sBICHUH (B BUIE PUCYHKOB
WJIN CXEM), HallpuMep INajieHue TpeaMeTa; IPsSMOINHEHHOE paclipoCTpaHEHHE CBETa.

7 Bee Jlemonctpauun u JlabGopatopHsle pa0oThl, NMPEACTAaBICHHBIE B COACPKAHHWH, AOMYyCKaeTcsi (MOXKHO) MPOBOJMTH, HCHONB3Ys MH(POPMALMOHHBIE W JJIEKTPOHHBIE TeXHOMoruu (1udpoBbie

00pa3zoBaTenbHBIE PECYPCHI).
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Paznen 2. IlepBoHayanbHble CBeJeHHs 0 CTPOEeHUH BelecTBa (5 1)

Crpoenue
Bemecta (1 1)

CTpocHHE BEIECTBA: aTOMBI M MOJCKYJIBI, UX
pazmepel. Onvimol, O0oKasviearOwue OUCKPemHOe
cmpoenue seujecmed.

Jlaéopamopnvie pabomot u onvimai’,

1. Ouenka amaMeTpa aToMa METOIOM PSAAOB (C

HCTIONB30BaHueM (oTorpaduii).

Habmtonenue u MHTEpIpeTaIs COBMECTHO C IIEaroroM ONbBITOB, CBUAETEIbCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU BEILECTBA: OIBITHI C PACTBOPEHHUEM PA3IUYHBIX BEIIECTB B BOJE.

OrneHka IpU NOMOIIY TEXHOJIOTHYECKOM KapThl pa3MepoB aTOMOB M MOJIEKYT C HCIIOJIb30BAaHHEM
(oTorpaduii, HOIy4eHHBIX Ha aTOMHOM CHJIOBOM MHUKpockore (ACM).

OmnpeneneHue mocie MpeaBapUTEIbHOTO 00CYXKICHUS C IEJAroroM pa3MepoB MaJIbIX TEIl.

JIBH:KEeHUE

M B3aUMOJIEHCTB
He 4acTHIl
BenecTBa (2 4)

JBmxeHne gacTuI] BemecTBa. CBsI3b CKOPOCTH
JIBUKEHMSI 4acTHULl ¢ TeMIepaTtypoil. bpoyHoBckoe
nBkenue, muddysusa. Bzaumooeticmseue wacmuy
sewjecmed: NPUMsAdICeHUe U OMmanKugaHue.

JHemoncmpavuu

1. Habmonenue OGpOyHOBCKOTO JIBUYKEHUSI.

2.Hao0mronenue nuddysuu.

3.Habnwooenue  ssnenutl,  0OBACHAIOWUXCS
NPUMSIICEHUEM U OMMATKUBAHUEM YaACTUY
sewecmea.

Jlabopamopnsie pabomol u onvimut

1. Oyenxa ouamempa amoma memooom psoo8
(c ucnonvzosanuem omoepaghuii).

2.OnbITBI o HaOJIIOJEHUTO
pacImpeHus ra3oB.

3. OnpITBl 1O OOHAPYXKCHHIO NIEHCTBHS CHII
MOJIEKYJISIPHOTO ITPUTSDKEHUSI.

TCILJIOBOTO

Habmronenne u 00bsICHEHHE TTPHU TOMOIIH TTeAarora OpOyHOBCKOTO IBIKCHUS U ABNeHUS quddy3nn.
[IpoBeneHnne n OOBACHEHHWE C OMOPOIl Ha ANTOPUTM, NPEIBAPHUTEIHLHO PAa300paHHEIN C IEeIaroroM
OIIBITOB 10 HAOIIOJICHNIO TEIUIOBOTO PACIIUPEHHUS Ta30B.

IIpoBeneHne n OOBSACHEHHE OIBITOB C OMOPOHW HA AJITOPUTM, INPEIBAPHTENHHO pPa300paHHBIN C
TIeIaroroM 1o 00HAPY)KEHHUIO CHJI MOJIEKYJIIPHOTO TIPUTSDKEHHUS ¥ OTTAJIKUBAHUS.

ArperatHble
COCTOSIHUS
BelecTBa (2 4)

ArperatHble COCTOSIHUSI BEIIECTBA: CMPOCHUE
23308, Jicuokocmett u meépovix
(kpucmanauyeckux) men. Bzaumocessv medncoy
CBOUCMBAMU  BEUECNE 8 PASHBIX ASPe2aAmHbIX
COCMOSIHUAX U UX — AIMOMHO-MONEKYISAPHbIM
cmpoeHueM. Ocobennocmu azpe2amuuix
COCMOAHUIL 800UL.

Hemoucmpayuu

1. Habmonenue nuddysun.

Omnmcanue 1o pyKOBOJICTBOM TI€Aarora (C MCHoIb30BaHUEM ITPOCTHIX MOJIEIIEi) OCHOBHBIX Pa3Ininii
B CTPOEHUHM I'a30B, )KUJKOCTEH U TBEPBIX TEIL.

HauvanpHble mNpencTaBieHHS O MaJOH CXHMAaeMOCTH JKUIAKOCTEHM M TBEPABIX TeJ, OOJBIION
CKMMAaEeMOCTH Ia30B.

OObsicHeHne Ha 0a30BOM YpPOBHE I10JI KOHTPOJIEM Mearora 0 coXpaHeHHH (OpMbI TBEPABIX TEN U
TEKY4€CTHU KHUIKOCTH.

Habmronenue 3a onbITaMu, JOKa3bIBAIOIIUMHE, YTO B TBEPIOM COCTOSTHUN BOJBI YACTHUIIBI HAXOIATCS B
Cpe/HeM Jalblile APYT OT Apyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

VYcTaHOBIEHHE C OHNOpOH Ha JUAAKTUYECKMH MaTepuan IPOCTBIX B3aUMOCBA3EH MeXIy
0COOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIBI M CYIIECTBOBaHHEM BOJHBIX oprannzmoB (MC —
6uonorus, reorpadus).

8 31ech u nanee MPUBOAUTCS PACIIMPEHHBIH IepedeHb Ta00paTOPHBIX PAOOT U OIBITOB, M3 KOTOPOT'O YIUTEINb JIeJaeT BEIOOP 110 CBOEMY YCMOTPEHHIO M ¢ YUETOM CIHCKA SKCTICPIMEHTAIBHBIX 3a1aHUH,
npearaeMsix B pamkax OI'D mo ¢msuke.
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Paznen 3. [IBu:xenue u B3aumoaeiicreue teq (21 u)

Mexanuveckoe
nBukenue (3 4)

MexaHnnueckoe [BH)KEeHHE. PaBHOMepHoe u
HepaBHOMepHOe JBWkeHne. Ckopoctb. Cpedwsis

CKOpOoCMb  NpU  HEPAGHOMEPHOM — OBUMICEHUU.
Pacuér myTu u BpeMeHU BUKEHUS.
Hemoncmpayuu
1. HaGmionenne MeXaHW4YEeCKOTO  JABM)KEHHS
Tena.
2. I3smeperne  CKOpPOCTH  NPSIMOJHMHEIHOTO
JBYKEHHS.
Jabopamopnwie pabomovi u onvimul
1. Onpenenenne  CKOPOCTH ~ PaBHOMEPHOTO

JBIOKCHUsT (LIApUKA B XHUIKOCTH, MOJCIH
3IEKTPUYCCKOTO aBTOMOOHIIS U T. IL.).

2. Onpenenexnue cpenHei CKOPOCTH
CKOJIbKCHUS Opycka WJIM [IapuKa [0
HaKJIOHHOM MJIOCKOCTH.

HccnenoBaHue paBHOMEPHOTO ABMXKEHHUS M ONpEAEICHUE €0 MPU3HAKOB MOCIE MPeIBapUTEILHOTO
00CYyX/IEHHU C IeJaroroM.

HabnroneHue HepaBHOMEPHOTO ABHKEHHUS U OIPEICTICHUE €T0 OTIAMYHNM OT PABHOMEPHOI'O ABUKEHUS
TIOCJIE TIPEBAPUTEIILHOTO 00CYKIICHHUS C TIEJarOroM.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AeHCTBHS C ONMOpPOH HAa aJTOPUTM, MpPEIBApUTEIHHO
pa3o0paHHBIIl COBMECTHO C IIEJaroroM Ha OIpezeseHHe IMyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JBYDKCHUSL.

AHanu3 npu MOMOIIY Hegarora rpagukoB 3aBUCHMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepuns, macca,
IUIOTHOCTD (4 1)

SIBnenue HMHEPIIHH. 3axon uHepyuu.
Bzaumooeiicmseue men xax npuuuna usmeHeHus
ckopocmu  osudxcenus men. Macca kaxk mepa
unepmnocmu mena. IlnotHocts BemecTBa. Cea3b
NIOMHOCMU € KOIUYECMB0OM MOJIEKYIl 8 eOuHuye
00véMma sewgecmea.

Jemoncmpayuu

1. HabnroeHue sBICHUS. HHEPITUH.

2. Habnmromenne W3MEHEHHS CKOPOCTH IIPH

B3aUMOJICHICTBHH TEI.
3. CpaBHeHHE Macc 10 B3aUMOICHCTBUIO TEI.

OObsicHEeHHEe TPH TIOMOIIM TEXHOJOTHYECKOHW KapThl W IeAarora M NpPOTHO3UPOBaHHE SIBICHHH,
00YCIIOBJICHHBIX WHEPLHUEH, HapUMep: 4YTO IMPOMCXOMUT IPU TOPMOXKEHHH I PE3KOM MaHEBpe
aBTOMOOWMJIS, IOYEMY HEBO3MOKHO MIHOBEHHO NPEKPATUTh JIBIDKEHUE HA BEIOCHUIIEC UM caMoKaTe
UT. 1.

HaGOmionenne u 6a30BBI aHAJM3 ONBITOB I0J PYKOBOJACTBOM IIE/larora, JAE€MOHCTPHPYIOIINX
HM3MEHEHHE CKOPOCTH JBW)KEHUS Tea B Pe3yNbTaTe JEUCTBUSA Ha HETO APYTUX TeEll.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHS C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C IeIaroroM Ha OIpeIeNICHHEe MAcChl Tela, ero 00b&éMa U INIOTHOCTH.
HaGOmionenne u 6a30BBI aHAJM3 ONBITOB I0J PYKOBOJACTBOM IIE/larora, JAE€MOHCTPHPYIOIINX
3aBHCUMOCTb U3MEHEHUS] CKOPOCTH TEJIA OT €r0 MacChl NpU B3auMoJecTBuu Tei. i3sMepeHue Maccsl
Tela pa3IuYHbBIMU CIIOCOOaMH.

OmnpeneneHne COBMECTHO C IIEarOrOM IUNIOTHOCTH TeJIa B PE3yNbTaTe M3MEPEHUsSI €0 MacChl U 00bEMA.
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Cuaa. Buasl cun
(14 9)

Cuna KaK XapaKTePUCTHKA
B3anMoJieiicTBus Ten. Cuila yIpyrocTd W 3aKOH
T'yka.  Hsmepenue  cunbi ¢ nomowpwio
OuHamomempa. SIBIGHWE TATOTEHUS W CHIA
TsoKecTd. Cuna msscecmu Ha Opyaux NiaHemax
(MC). Bec mena. Heeecomocmo. CrnoxeHue Cui,
HaMpPaBJIECHHBIX o OIHOU pSAMOM.
PaBHopneiictByromas cun. Cuna mpenus. Tpenue
cronvoicenus u mpenue noxost. Tpenue 6 npupooe u
mexnuxe (MC).

Hemoncmpayuu’
1. CnoxeHre CHJI, HaIpaBICHHBIX II0 OIHOM
MPSIMOH.

Jabopamopnvie pabomut u onvimul.

1. OnpeneneHne MIOTHOCTH TBEPAOTO TENA.

2. OnBITH, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTH
pacTsbkenust  (nedopmanuu) TPYKUHBL  OT
IIPUIIOKEHHOU CUJIBL.

3. OmbITHI, JIEMOHCTPUPYIOIINE 3aBUCHMOCTD
CHJIBI TPEHUS CKOJIBXEHHS OT Beca Tesla U
XapakTepa CONPHUKACAIOLUINXCS OBEPXHOCTEH.

H3ydeHne COBMECTHO C MEJaroroM B3auMOJICHCTBHUS KaK IPUYHNHBI N3MEHEHHUS CKOPOCTH TeJla WIIH €T0
neopMarum.

Omnmcanre HAa HAYAIFHOM YPOBHE pEajbHBIX CHUTYalnii B3aMMOACHCTBHUS Tell ¢ TIOMOIIBIO MOZENEH, B
KOTOPBIX BBOJIUTCS TIOHATHE ¥ N300pakeHNE CHIIBL.

Wzydenne mox pyKOBOJACTBOM IElarora CHIIBI YIOPYTOCTH, 3aBUCHMOCTH CHJIBI YIPYTOCTH OT
YIJIMHEHUS PE3UHOBOTO IIHYPa MU MPYXKHUHBI (C MOCTPOCHUEM IpaduKa).

AHanu3 ¢ omopoil Ha MTUAAKTUYCCKUNA MaTepHall OJ] KOHTPOJIEM IeAarora MPaKTHYSCKUX CUTYAI[HIA,
B KOTOPBIX MPOSBISCTCS NEHCTBHUE CHIIBI yNPYrocTH (YIMPYroctb Ms4a, KPOCCOBOK, BETOK JepeBa
U Jp.).

AHanmu3 ¢ Omopoy Ha JUIAKTUYCCKUI MaTepuall MoJ| KOHTPOJIEM IIeJarora CUTYyallui, CBA3aHHBIX C
SIBIICHUEM TSTOTECHH.

[loHnMaHme ¢ omopod Ha CXEMBI TIPH IIOMOIIM TIIeAarora OpOWTAIbHOTO IBIDKCHHUS IUIAHET C
WCTIONIF30BaHUEM SIBIICHUS TATOTEHUS U 3akoHa HHepuH (MC — acTpoHOMIS).

W3mepeHne Beca Tena ¢ mMoMoImbio quHaMoMmerpa. OOOCHOBaHME 3TOrO crocoba M3MEpeHus IMocie
TTOBTOPEHUS C TICIaTOTOM.

Hab6nronenne siBiIeHUsI HEBECOMOCTH.

HabnroneHune 3a 3KCIIEpUMEHTAIBHBIM TTOJIYYCHHEM IIPABUJIA CIOKCHUS CHJI, HANIPABJICHHBIX BJOJIb
oJHOH mpsiMoit. OmpeeneHue Mpy MOMOIIY [IeAarora BeJIMIHHbEI PaBHOACHCTBYIOLICH CHIL.
W3ydenue moji pyKOBOACTBOM IEArora CHJIbl TPCHHSI CKOJIBKCHUS U CHJIBI TPSHHUS MTOKOSI.
HccrnenoBanre ¢ Omopod Ha TEXHOJOTHUYECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHsI OT Beca Tela
U CBOWCTB TPYIIHUXCS MOBEPXHOCTEH.

Ba3oBhIii aHAKM3 ¢ ONMOPOM HAa JAUAAKTUYCCKUN MaTepHall MoJ]| KOHTPOJIEM MeAarora mpakTHYSCKHX
CUTYyalni, B KOTOPBIX MPOSBIACTCS NSHCTBHE CHIIBI TPSHHUS, HCIIOIB3YIOTCS CIIOCOOBI e€ YMEHBIIICHNUS
WA yBenW4yeHHs (KaTaHWE Ha JIBDKAaX, KOHBKAaX, TOPMOXKEHHE aBTOMOOWIIS, WCIIOJE30BaHHE
TTOIIIAITHIKOB, TUIABAaHUE BOIHBIX KUBOTHBIX U Ap.) (MC — Ouonorus).

Pemenne THNOBBIX pacd€THRIX 3afad B 1—2 AEUCTBHS C OMOPOW HA ANTOPHUTM, MPEIBAPHUTEIHHO
pa300paHHBIH COBMECTHO C MEAAroroM C HCIIOIB30BaHuEM (pOpMYIT TS pacdéTa CHITHI TSHKECTH, CIUTBI
YIPYTOCTH, CHUITBI TPSHUS.

Paznen 4. JlaBie

HHe TBEPABIX TeJl, :KUAKOCTel 1 razos (21 u)

JlaByieHue.
Ilepenaua
JIaBJICHUSA
TBEPABIMU
TeJaaMH,
JKUAKOCTAMH U
razamu (3 4)

Hasnenue. Cnocobvl ymeHbUuleHUsL U YEeIUdeHUs.
oasnenus. [lasnenue 2aza. 3a8ucumocmo
oasjenust 2asa om 00vEMa, memMnepamypboi.
Ilepedaua dasnenuss meépovIMuU meiamu,
arcuokocmamu u 2azamu. 3axon Ilackans.
ITneemamuueckue mawiunbl.

Jemoncmpayuu’®

1. 3aBUcUMOCTH

TEeMIepaTyphL.

JaBJICHUA rasa oT

AHanmu3 ¥ 00BSACHEHHE C OTOPOI HA NUAAKTHICCKUN MaTepHai IoJ KOHTPOJIEM Iearora OIMBITOB U
MPAKTUUECKUX CUTYAIMii, B KOTOPBIX MPOSIBIISETCS CHUJIA JaBJICHUSI.

O60oCcHOBaHHE C OMOPOit HAa TEXHOJOTHIECKYIO KapTy MPH MOMOIIIH MIeAarora crioco00B YMEHBIIICHHUS U
YBEIMUYEHUS TaBIICHUSI.

M3ydenuie o pyKOBOJICTBOM TIelarora 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMA U TeMIIepaTyphl.
W3ydyeHune moJ pPyKOBOJCTBOM Iefarora OCOOCHHOCTEW Tepeaadd NaBlieHUS TBEPABIMU TEJIaMH,
KUAKOCTAMH M Tazamu. OOOCHOBaHME PE3yJbTATOB OIMBITOB OCOOCHHOCTSIMM CTPOCHHS BEIIeCTBA B
TBEPIOM, JKUAKOM M ra3000pa3HOM COCTOSHHSIX MPEITI0KESHHBIMU (POPMYITHPOBKAMHU.

HabnroneHue 3a SKCIepUMEHTANBHBIM JOKA3aTEILCTBOM 3akoHa [lackairs.
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2. Hepeaaqa JaBJICHUA ) KUJIKOCTBIO U I'a30M.

Pemienne THUIOBBIX pacqéTme 3aJga4y B 1—2 HCﬁCTBHﬂ C 0H0p0ﬁ Ha aJroput™m, OpeaBapuTCIbHO
pa306paHHLn71 COBMCCTHO C I1€¢JaroroM Ha pacqéT JaBJICHUA TBépZ[OFO TCa.

JlaBienne
JKMIKOCTH (5 1)

3aBUCUMOCTD JIABJIEHUS XKHUAKOCTH OT TIIyOHHEI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyoul. T'uopaenuueckue Mexanuzmbl.

JMemoncmpayuu’®

1. CooO1maromuecs: CoCyabl.

2. I'mnpaBauueckuii mpecc.

HccnenoBanue ¢ onopoi Ha TEXHOJOTHMUECKYIO KapTy MOJ PYKOBOJACTBOM I€Narora 3aBUCUMOCTH
JTABJICHUSI XKUJIKOCTH OT TJYOMHBI MOTPYKEHUS W TUIOTHOCTHU KUAIKOCTH.

HaGmronenve u HayanbHOE TOHUMaHUE THAPOCTATHYECKOTO Mapajokca Ha ocHoBe 3akoHa [lackarsi.
H3ydeHue COBMECTHO C MEJaroroM COOOIIAIOIIUXCS COCYIOB.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MpEABAPUTEIHHO
Ppa300paHHBIA COBMECTHO C MIEIAarOroM Ha PacuéT MaBJICHUS KUJIKOCTH.

Habmronenue 3a 00BpsICHEHHEM MPUHINTIA JEHCTBUS THAPABINIECKOTO IIpecca.

AHamu3 W OOBSCHEHHWE C ONOPOM Ha TUNAKTUYECKHH MaTephal MOj KOHTPOJIEM IIearora
MPAKTHICCKUX CUTYAIMi, IEMOHCTPUPYIONINX MPOSBICHAEC ABICHUS KUIKOCTH U 3aKoHa [lackas,
HaIpuUMep TIPOIECCOB B OpTaHU3Me Ipu TITy0okoBoxHOM HEIpstHUN (MC — Onomorus).

AtMmocdepHoe
nasJieHue (6 4)

Atmocdepa 3eman u aTMoc(epHOE AaBICHHE.
Ipuuunsl cywecmeosanus 8030YWHON 000I0YKU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocgheprozo oaenenus. 3asucumocmo
ammocghepnozo  0agnienuss Om  8bICOMbl  HAO
yposnem  mops. Ilpuboper  Ona  usmepenus
ammocgheprozo oasneHus.

JMemoncmpayuu’®

1. [posBnenune neiicTBrs aTMOCHEPHOTO

JIaBIICHHSI.

HabmroneHue 3a SkcriepuMeHTaIbHBIM 00HApY)KEHHEM aTMOC(HEPHOTO JaBICHHUS.

AnHanmu3 1 00BsICHEHHE C OTIOPOI Ha MUIAKTHYECKUI MaTepHall Mo KOHTPOJIEM I1earora OMbITOB U
MIPAKTUICCKUX CUTYAIINH, CBI3aHHBIX C IeHCTBHEM aTMOC(EepPHOTO aBICHUS.

HaGmonenue 3a 00bsCHEHHEM CYLIECTBOBaHMS aTMoc(ephl Ha 3eMIie M HEKOTOPBIX IUIaHEeTaX MK e€
OTCYTCTBUSI Ha pyrux mianerax u Jlyne (MC — reorpadus, actpoHOMHUS).

bazoBoe mnoHMMaHHE NPUYMH HM3MEHEHUS IUIOTHOCTH aTtMoc(epbl C BBICOTOH W 3aBUCUMOCTH
aTMOC(EPHOTO TABJICHUSA OT BBICOTHI.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBII COBMECTHO € TIEIArOTOM Ha pacuéT aTMOC(HEpHOTO TaBICHHS.

Wzydenue mo pyKOBOACTBOM IeIarora ycTpoiicrea 6apoMeTpa-aHepoua.
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HeiicTBue
JKU/IKOCTH W ra3a
HA NOTpPYy:KXEHHOE
B HUX TeJ1o (7 4)

Heticmesue srcudxocmu u 2a3a Ha Nozpyscénnoe
6 Hux meno. BelTankuBaromas (apxumeioBa) cuia.

3axon Apxumeoa. Ilnasanue men.
Bozdyxonnasanue.

Htemoncmpayuu’

1. 3aBHCHMOCTh  BHITAJIKHBAIOIIEH CHIBI OT

00péMa TOTpYXEHHOH dYacTH Telna H

TUIOTHOCTH JKAIAKOCTH.

2. PaBeHCTBO BBITAJIKMBAIOUICH CHIIBI BECY

BBITECHEHHOM JKUJKOCTH.

3. YcrnoBue 1aBaHMs TeN: IUIaBaHUE WU
NOTPYy)KeHHEe Tel B  3aBUCHUMOCTH  OT
COOTHOILIEHHSI IIIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopnvie pabomol u onvimel.

1. MccnenoBanne 3aBUCHMOCTH Beca Tela B
BOJIe OT 00BEMA TMOTPYKEHHOH B KHUIKOCTb
YacTH TeNa.

2. OnpeneneHue  BBHITAIKUBAIOLIEH  CHIIBI,
JNEUCTBYIOIIEH Ha TeENo, NOrpyXEHHOE B
JKUAKOCTb.

3. IlpoBepka HE3aBUCHUMOCTU BBITAJIKUBAIOIIEH
CUJIbL, NEHCTBYIOILIEH Ha TEJIO B )KUJIKOCTH, OT
Macchl Tena.

4. OmbITEl, AEMOHCTPHUPYIOLINE 3aBHCUMOCTH
BBITQJIKUBAIOLLEH CHJIbI, NIEUCTBYIOIIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B
KHUJIKOCTh YacTH Tejla M OT IUIOTHOCTH
JKUAKOCTH.

5. KoHcrpyupoBanue apeomMerpa I
KOHCTPYUPOBaHUE JIOAKU U OINpeAeseHUe €€
rpy30H0bEMHOCTH.

HabnroneHue 3a 3KCieprUMEHTAILHBIM OOHAPYKCHUEM JCHCTBUS KUIKOCTU U Ta3a Ha TIOTPYKEHHOE B
HUX TeJO.

Omnpenenenue ¢ OMopoil Ha TEXHOJIOTMYECKYIO KapTy BBITAJIKUBAIOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEO,
MOTPYKEHHOE B KUAKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CY)KIEHHE COBMECTHO C TIEJaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKHBAIOMICH CHIIBI, IEHCTBYIOMICH Ha TEJIO B KUIKOCTH, OT 00BEMA IOTPYKEHHOM
B )KHJIKOCTB YaCTH TEJIA M OT INIOTHOCTH YKUIKOCTH.

HccrenoBanne mox pyKOBOACTBOM IeIarora 3aBICHUMOCTH Beca Tella B BOJIC OT 00BEMa IOTpyKEHHOM
B )KHIKOCTB YaCTH Tela.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HA alrOPUTM, NPEABAPUTENBHO
Ppa300paHHBI COBMECTHO C MIEIarOroM Ha MPUMEHEHHE 3aKOHa ApXUME/Ia U YCIOBHUS TUIaBAHUS TEIL.
KoHcTpyupoBaHue npu moMoIy nejarora apeoMerpa Wik KOHCTPYHUpPOBaHUE JOJKU U OIpeieeHHe
€€ Irpy30M0AbEMHOCTH.

Paznea 5.

Pabora u momHocTh. JHeprus (12 u)

Pa6ora
M MOIIHOCTH
(ERY)

Mexanunueckas pabota. MOIIHOCTH

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPENICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
MaJeHUU Tejla M CHJIbl TPEHUs IpPH DPABHOMEPHOM MEPEMEIICHUHM Tejla 10 TOPU30HTAIbHOU
MIOBEPXHOCTH.

Habmonenue 3a nemoHcTpanueii pacyéra MOLIHOCTH, pa3BUBAEMOH NPH MOABEME 110 JIECTHHIIE.
Pemenne THUMOBBIX pacu€THBIX 331a4 B 1—2 NEHCTBUS C ONMOPON Ha alrOpUTM, MPEIBAPUTEILHO
pa300paHHBII COBMECTHO C I1€1aroroM Ha pacyéT MEXaHHYeCKOil padOThI 1 MOIITHOCTH.
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IIpocrbie
MeXaHu3MBbI (5 4)

ITpocTeie MEXaHNU3MBI: pbIYar, OJIOK, HAKJIIOHHAS
IUNIOCKOCTb.  IIpasuno  pasnogecusi  pwviuaea.
Ilpumenenue npasuna pagHogecus pviuaza K
onoky. «3onomoe npasunoy mexanuku. KI1J
MPOCTBIX MeXaHu3MOB. IIpocTele MeXaHU3MBI B
OBITY U TEXHUKE.

Hemoncmpauyuu

1. IlpuMepsl IPOCTHIX MEXaHU3MOB.

Jabopamopnwvie pabomovi u onvimul

1.Onpenencare pabOTBI CHIIBI TPEHHS NPH

pPaBHOMEPHOM JIBIDKCHUHT Tena o
TOPHU30HTAIILHON MOBEPXHOCTH.
2. UccnenoBanue yclioBUI paBHOBECUS pbluara.
3. Ismepenne KIIJI HakIOHHOW TIIOCKOCTH
(37eKTpOHHAs IEMOHCTpAIIHs).

HauansHOe MOHMMaHNE BBIMTPHIINIA B CHJIE IPOCTHIX MEXaHW3MOB Ha MPUMEPE phluara, MOoABHKHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccrnenoBaHue COBMECTHO C MEAAroroM YCJIOBHsI paBHOBECHS pblyara.

OOHapy»keHHe I10]] pyKOBOJICTBOM IeJIarora ¢ Oropoi Ha JUJaKTHYECKUIH MaTepHall CBOUCTB ITPOCTBIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTAX U IMPHUCIIOCOOJICHUSX, UCIIOIb3YEMbIX B OBITY U TEXHUKE, a
TaKKe B XKMBBIX opranusmax (MC — Guonorus).

HabGmonenue 3a sKkcriepuMEHTaIbHBIM JJOKa3aTeJIbCTBOM PaBEHCTBA Pa0bOT NP MPHUMEHEHUH IPOCTHIX
MEXaHH3MOB.

Omnpenenenne nox pykoBoacTeoM menarora K11/ HakIOHHOM TIOCKOCTH.

Pemenne THUMOBBIX pacuéTHBIX 337a4 B 1—2 NEWCTBHA C ONMOPOH Ha alrOpuUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IE€AAaroroM Ha NPUMEHEHHE NpaBHiIa PAaBHOBECHS pbldara M Ha pacuér
KIII.

Mexanuueckasi
Heprus (4 4)

Mexanuueckass SHeprust. Kunemuueckas u
nomenyuanvhas suepeust. Ilpeepawenue 00nozo
8U0A MeXanuueckou JHepeuu 6 Opyeol. 3aKOoH
COXpPaHCHHS PHEPTUU B MEXaHUKE.

JlabopaTopHbie paGoThI H ONBITHI.

Habmonenune 3a 3KCIIepUMEHTAIBHBIM ONPEICICHIEM H3MEHEHUSI KHHETHYECKON M MOTEHIINATBHON
SHEPruy Tejla IPU €r0 CKaThIBAHUU 110 HAKIIOHHOMU IUIOCKOCTH.

DopMyJIMpPOBAaHME COBMECTHO C IIE€AaroroM HAa OCHOBE WCCIENOBAHMA 3aKOHA COXpPaHEHHUA
MEXaHUYECKOHU HEPTHU.

IIpencraBnenue npu NOMOILY NIEAATOra IPaHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHHUS] DHEPTUU.

1. U3yuenue 3aKOHa coxpaHeHus | PemieHne TUMOBBIX pacy€THBIX 3a7a4 B 1—2 neifcTBHS ¢ OMOpPOIl Ha aNrOpUTM, HpPEABAPUTEIHHO
MEXaHUYECKOH SHEpPruu (anexkTpoHHas | pa3oOpaHHBIH COBMECTHO C II€J[ar0OroM C MCII0JIb30BAHHEM 3aKOHA COXPAHEHHS SHEPTHH.
JIEMOHCTPAIIHS).
Pe3epBHoe Bpems (3 1)
8 KJIACC (68 u)

TeMaTH4ecKHid
0JIOK, TEMBI

OcHoBHoOe cojaepkaHue

OcHoBHbIE BUBI 1€SIT€IbHOCTH YUALIUXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Pa3gen 6. TennoBble siBjenus (28 4)
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Crtpoenue
U CBOlicTBA
BenlecTnBa (7 4)

OcnosHele NOA0HCEeHUS MOEKYIAPHO-
KUHemu4eckoll meopuu CMpOeHUs 8euecmsd.
Macca u paszmepsr amomog u monexyn. Onvimol,
noomeepacoaouue  OCHOBHble  NOJONCEHUs
MOIEKYNAPHO-KUHEMUYECKOU Meopuu.

Mopgenu TBEPAOTO, )KUAKOTO M ra3000pa3HOTO
COCTOSIHUI  BemecTBa. Kpucmannuueckue —u
amoppuvie mena. ObvsicHeHUe CBOUCME 2a308,
orcuokocmet. U meepovbix mel  HA  OCHOBe
NON0IACEHUL MONEKYTIAPHO-KUHEMUUECKOU MeOPUU.
CMauuBaHue u kanuiapuvle sAenenus. Tennosoe
pacuupenue u cocamiue.

Hemoncmpayuu’

1. HabmromeHne OpOyHOBCKOTO IBHIKCHHS.

2. Habmonenne nuddysum.

3. HaOmroneHue  sIBICHUI

KaIMWULIPHBIX SBICHHMH.

4. HabnroneHue TEIIOBOTO paclIMpeHus Tell.

5. M3smeHeHue naBiaeHUs ra3a IpU U3MEHEHUU

00béMa 1 HarpeBaHUH MITH OXJIAXKICHUH.

Jlabopamopnvie pabomol u onvimel.

1. OnbITEl 10 OOHAPYKEHHIO JEHCTBUS CHII

CMadYrBaHUA n

MOJICKYJIIPHOTO TNPUTSIKCHUA (I/IJ'II/I
DJICKTPOHHAA ,I[eMOHCTpaL[I/ISI).

2. OnpITBI  TIO BbIpAalllUBAHUIO  KPHUCTAJJIOB
HOBapCHHOﬁ COJIM WX caxapa.

3. OnsITH Io Ha6J'IIO,I[eHI/IIO TECIIJIOBOTO

pacumMpeHus ra3oB, XHIKOCTEH M TBEPIBIX
Tell.

4. Onpenenenue JaBieHUs BO3Ayxa B OaioHe
HITPHIIA.

5. OnBITH, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb
JaBICHUS BO3AyXa OT ero o0séMa W
HarpeBaHMs WIN OXJIAKICHHUS.

6. Ilposepka eunome3sol TUHEUHOU 3A8UCUMOCTU

ONUHbL cmonbuka JICUOKOCIU 6
MepMOMEMPUUECKOLL mpyoxe om
memnepamypbi.

HaOmonenne u MHTEPIPETAI COBMECTHO C IIEAAaroroM OMbITOB, CBUAETEIbCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM PA3IMIHBIX BEIIECTB B BOJE.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOM HA alrOPUTM, NPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C MIEIar0roM I10 OLEHUBAHMIO KOJIMIECTBA aTOMOB MJIM MOJIEKYJI B CIUHHUIIE
00BéMa BelecTBa.

[IpexcraBnenne npy MOMOIM Ie1arora OPOYHOBCKOTO JIBIIKEHUS, sIBICHUS AU(DDY3UN U pa3IHuuii
MeXly HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYIIPHO-KMHETHYECKOM TEOpUU CTPOEHUS BEILIeCTBa.
OObsicHeHHe TIPY IOMOIIIM TeJlarora ¢ ONOpoil Ha TUIAKTHYECKUI MaTeprail OCHOBHBIX Pa3fIMyMii B
CTPOCHUHU Tra30B, JKUAKOCTEH M TBEPABIX Tl C HCIOJB30BAaHHEM IIONOXKEHUI MOJIEKYJISpHO-
KHHETHUYECKOH TEOPUU CTPOSHHSI BEIIECTRA.

IIpoBeneHue noa pykoBOJCTBOM IIe€Jjarora ONbITOB MO BhIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHOH cosn
WK caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U 00BSICHEHUE U3 MPEUIOKECHHOTO IIEPEUHS BHIBOJIOB OIIBITOB,
JEMOHCTPHPYIOIINX KalWULIPHBIC SBICHHUS U SIBJICHUEC CMAIHBAHMS.

OOBsicHEeHNE ¢ OTTOPOH Ha TEXHOJIOTHUYECKYIO KapTy MO/ PyKOBOJCTBOM II€/1arora poJiv KalUIIPHBIX
SIBIICHUH JJIS1 TIOCTYIUICHUS BOABI B opranu3M pacternit (MC — Ouomorus).

HaOmonenue onsITOB 10 HAOIIOIEHHIO TEIUIOBOTO PACIINPEHHUS Ta30B, JKUIKOCTEH M TBEPABIX TEI.
OObsicCHEHHE C ONIOPOi Ha TEXHOJIOTHYECKYIO KapTy 0] PyKOBOJICTBOM Ie/larora CoXpaHeHus 00bEmMa
TBEPIBIX TeJN, TEKYIECTH JKUAKOCTH (B TOM YHCIE, PA3HUIIBI B TEKY4ECTH IS Pa3HBIX KUIKOCTEN),
JaBJICHU rasa.

Habnronenue 3a MpoBeAGHUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBHCUMOCTD JaBICHHS BO3/lyXa OT €ro
00bEMa W HarpeBaHUsl WIN OXJaXACHHs, M UX OOBSICHEHHWE HAa OCHOBE AaTOMHO-MOJICKYJSIPHOTO
YUCHHS.

AHanu3 1pH MOMOIIM TIeAarora ¢ ONopod Ha MUIAKTUYECKUH MaTepHall NMPAKTHUSCKUX CHTYalui,
CBSI3aHHBIX CO CBOMCTBaMH ra3oB, JKHJIKOCTEH U TBEPABIX TEI.
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TenyoBble
npoueccsl (21 4)

Temneparypa. Ceaze  memnepamypsvi  co
CKOPOCMbIO MENNI06020 OBUNHCEHUS YACTUY.
Buytpennss sueprus. Cnocober usmeHenus
BHYMpeHHell  dHepeuu: — menionepeoaia  u
cosepuienue pabomsi. Budwvl mennonepedauu:
MenIonposoOHOCMb, KOHBEKYUS, USTYUEHUe.
Konmuectro TEIUIOTHI. VY nenvHas
TEIIOEMKOCTH BEIIECTBa. Tenioobmen u meniogoe
pasnogecue. Ypasuenue meniogozo 6anauca.
IInasnenue u omeepoesanue KpUCMALIUYECKUX

sewecms.  YIenmbHAas — TeIUIOTAa  IDIABICHHS.
Iapoobpasosanue u konoencayus. Hcnapenue
(MC). Kumnenne. VY nenbHas TeIIoTa
mapooOpa3zoBaHus. 3asucumocms memnepamypbi
KuneHuss — om  ammocepHoco  OasneHus.
Brascnocme 6o30yxa.

OHeprust  TOIUIMBA.  YJelpHas  TemoTa
CrOpaHMUsL.

Ipunyunvt pabomsl mennogvix Oguecamernei.
K1l menyioeozo
osucamens. Tennosvie oOsucamenu u 3awuma

oxpyaicaiougeti cpeovt (MC).

3akon coxpanenus u npespawjenus dHepeUU 6
mennogwix npoyeccax (MC).

Hemoncmpayuu’

1. IlpaBuna u3MepeHus TeMIepaTyphl.

2. Bugsl Temionepeaayu.

3. OxyaxkJieHne Npu COBEPIICHNH PAOOTBHI.

4. HarpeBanue 1Tipu COBEpUICHHH PaOOTHI
BHEIIHUMH CHUIIaMHU.

5. CpaBHeHHE  TEMJIOEMKOCTEH  Pa3THYHBIX
BEIIIECTB.

6. Habnronenue KumeHusl.

7. HaOmoneHne TOCTOSHCTBA — TEMIIEPaTypHhI

TIpH TUIABJICHUH.
8. Moenu Tena0BbIX IBUraTeIICH.
Jabopamopnvie pabomot u onvimel.

1. Ilposepka eunome3vl TuHeliHOU 3A8UCUMOCTIU

ONUHbL cmonouxa JCUOKOCmU 6
mepmomMempuyecKkou mpyoxe om
memnepamypbi.

OOocHOBaHME TO MOATOTOBICHHOMY QJITOPUTMY COBMECTHO C IIEJaroroM HpaBHI H3MEPEHUS
TEeMIIEPaTypHl.

CpaBHEHHE PA3IHMYHBIX CIOCOOOB U3MEPEHUS U IIIKaJl TEMIIEPATYPHI.

HaOmonenue 3a mpoBeAEHHEM OIBITOB, IEMOHCTPUPYIOIINX U3MEHEHNE BHYTPEHHEN SHEPTHH TeNa B
pe3ynbTaTe TeIIonepeadn U paboThl BHEITHAX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
pa3iIM4HbIe BUBI TEMIONEpEAayul: TeIUIONPOBOAHOCT, KOHBEKIUIO, U3TyUYeHHE.

HccrnenoBanue ¢ omopoil Ha TEXHONOTMYECKYIO KapTy IIOA PYKOBOJICTBOM Iearora SBICHUS
TEII000MEeHa NPY CMEIIUBAaHUU XOJIOJHON U ropsiueit BOJbI.

HabmroneHue ycTaHOBIIEHHS TEIUIOBOIO PAaBHOBECHUS MEXAY ropsiueit U XOIO0AHOH BOIOM.
OmnpeneneHne mpyu MOMOIIH ITEAAr0Tra KOINYECTBA TEIUIOTHI, TOIYYEHHOTO BOJOH P TETIIO00OMEHE C
HarpeThIM METANIMIECKAM LHIITHHIPOM.

OmnpeneneHue 1o TadIUNE YACTHHON TEINIOEMKOCTH BEIIECTBA.

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEWCTBHA C ONMOPOH Ha alrOpuUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IIENAroroM, CBS3aHHBIX C BBIYMCICHHEM KOJHYECTBA TEIUIOTHI H
TETIOEMKOCTH TIPH TETIIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUsA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HaIpuUMep B  LESIX  DHEProcOepekeHMs:  TEIUIOM3OJILHSA,
9HEProcOepEraroIue KPBIIIH, TS PMOAKKYMYJISITOPHI | T. 1.

HabnroneHue sBIeHUH HCIapeHUs U KOHACHCAIUH.

HabnroneHue 3a ncciieioBaHUEM IpoIlecca UCIapeHHsl Pa3InYHbIX KUIAKOCTEH.

O6T)SICHCHI/IC IO aJITOPUTMY COBMECTHO C II€Aarorom SIBIICHUM HUCape€Hus U KOHJACHCAlIUU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YYCHHSI.

Habmonenue u 00bsicCHEHHE ITpoliecca KUIICHHs, B TOM YHCJIE 3aBUCHMOCTH TEMIIEPATyPhl KUIICHUS OT
JIaBJICHUSI.

Ompenenenne no TabiMIe OTHOCUTEIBHOH BIaXKHOCTH BO3-IyXa.

Habmonenue nporecca MmaBIeHUs] KPHCTAIUIMYECKOTO BEIIECTBA, HAIIPUMED, JIbJA.

CpaBHeHHEe MO IUIaHy TPY TOMOINM II€arora MpPOLECCOB IUIABJICHHUS KPUCTAIMYECKUX Tel
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenernenue 1o TabuuIe yAeTbHON TEIIOTH IIIaBJICHHS JIbJA.

OOBscHEHHE TI0 CXeMe TOociIe 00CYKJICHHS C MeIaroroM SIBJICHUH IUIaBIeHHUS U KPUCTAIM3aluN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YIECHHSI.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MpEABAPUTEITHHO
pa300paHHBII COBMECTHO C [1€1arOTOM, CBSI3aHHBIX C BEIYHCICHHEM KOJIMYECTBA TEINIOTHI B IIPOIIeccax
TEeIUIONEepeJauu U MIaBIEHUH U KPUCTAJUIM3aLUU, UCIIAPEHUH U KOHACHCAIH.

AHanu3 npu MOMOLIM NEAarora ¢ ONOpoW Ha AMJAKTHYECKHH MaTepuasl CUTyalHil MpakTHYECKOro
NIPUMEHEHHST SIBICHUH IUIABIEHHS W KPHCTAJUIM3AllMM, HAIpPHMEp, IIOJyYeHHE CBEPXUYHUCTHIX
MaTepHuaoB, COJeBas Ipesika u JIp.

AHanu3 npu MOMOIIM Hejarora padoTsl U 00BSICHEHHE IPUHIUIIA JEHCTBHS TETUIOBOTO JIBUIATEIIs.
Brruncienne xoinmdecTBa TCIUIOTHI, BBIACIAIOMICTOCA IIPU CrOPAHNUN PAa3JIMYHBIX BUAOB TOIUIMBA, U
KII nBurarens.
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2.Habnronenue M3MEHCHUS BHYTPECHHEH
SHEPTHH TeJa B pe3yNbTaTe TEIUIONepe1aun i
paboTHI BHEIITHHUX CHIL.

3. UccrnenoBanue SBICHUS TEIUIOOOMEHA IIPH

CMELIMBaHUM XOJIOIHOM U ropsiuel BOABI.

4. Onpeoenenue Koauvecmea menaiomol,
HOMYHYEeHHO20 6000l Npu Meniooomene ¢
Hazpemuvlm MemaiIudecKum YuiuHOpoM.

. UccnenoBanue mporecca ucrnapeHusl.

6. OnpeienieHUe OTHOCUTENBHOU BIAXKHOCTH

BO37yXa.

7. Onpedenenue yoenvHol meniomsl NiaeieHus

a60d.

(9]

OOcyxaeHne COBMECTHO C IEJaroroM 3KOJIOTHUECKHX IIOCIEACTBUI HCIONB30BAHMS ABHTATENCH
BHYTPEHHETO CrOpaHMs, TEIIOBBIX U TUApo3IeKkTpocTaHnuil (MC — 3KoIoTHs, XUMUS).

Paznen 7. JnekTpuyeckue 1 MAarHUTHBIE siBjieHus (37 1)

DileKTpHYecKne
3apsaabl.
3apsiKeHHbIE
Tejaa U UX
B3aHUMOJeHCcTBHE
(7w

Onexmpusayus men. JIBa poja 3MEKTPHUUECKUX
3apsnoB. BlamMopelicTBue 3apsDKCHHBIX — Tell.
3axon Kynona (3asucumocmuo cunvl
83AUMOOEUCMBUS 3APANCEHHBIX Mell OM 8eIUYUHbI
3apsA008 U paccmosanUs MexHcoy meiamu,).

Onekrpuueckoe — mone.  Hanpascénnocme
anexmpuyeckozo noaa. Ilpumyun cynepnosuyuu
NIeKMPUYECKUX noell (Ha KauecmeeHHOM YPOGHE).

Hocumenu NEKMPUYECKUX 3aps008.
Onemenmapnwiii NIeKMpUYecKull 3aps0.
Cmpoenue amoma. TIpOBOITHUKN U AUAIIEKTPHKH.
3aKOH COXpaHEHHUs IJIEKTPUUECKOro 3apsiia.

Hemoncmpayuu’

1. DnekTpuzanus Teul.

2. /Iea poma INEKTPUYSCKUX 3apsigoB U

B3aMMOJICHCTBHE 3aPSDKCHHBIX Tell.

3. YerpoHcTBO U AeicTBHE 3IEKTPOCKOA.

4. DnexkTpocTaTuyecKas HHAYKLIHS.

5. 3aKOH COXPaHEHHS INEKTPUIECKHUX 3apsi/IOB.

Jlabopamopnsie padbomol u onvimel.

1. OnBITEI IO HAOMIOJACHUIO DJIEKTPU3ALNU TN

WHIYKLIUEH U IPU CONPUKOCHOBEHUH.

HaGmroneHre 3a mpoBeJIeHHEM OMBITOB TI0 AJIEKTPU3AIIMU TeJl IPU CONMPUKOCHOBEHUH M UHYKITHEH.
Habmronenne n o0bACHEHHE C OMOPOI HA TUAAKTUICSCKUN MaTeprall B3aUMOICHCTBUS OJHOMMEHHO
1 Pa3HOUMEHHO 3apsKEHHBIX TEll.

OO0BsicCHeHHE TIPH TOMOIIIY TIeIarora MPUHIATA TEHCTBHS 3JIEKTPOCKOTIA.

OOBsICHECHHE COBMECTHO C II€aroroM SIBIICHHWH SJCKTPU3AIMH TIPH COMPHKOCHOBEHHH TeNl U
HHIYKIHUEN ¢ UCTIOJIb30BAaHUEM 3HAHUHI O HOCUTENSX 3JIEKTPUYECKHUX 3apsiI0B B BELIECTBE.
PacniozHaBanne u OOBSCHEHHE 1O CXEME COBMECTHO C TENaroroM SBJICHWHA JJIEKTPU3alluu
B IIOBCEJHEBHON KU3HU.

Habnronenue u 00bsICHEHHE C OMOPO HA TEXHOJOTHYESCKYIO KapTY OMBITOB, MILTIOCTPHPYIOIINX 3aKOH
COXPaHEHHUs SJIEKTPUYECKOro 3apsja.

HaGumroieHre onbITOB 10 MOJIEIMPOBAHUIO CUIIOBBIX TUHUH 3JIEKTPUUECKOTO TOJISI.

HccnenoBanve moja pyKOBOJACTBOM Iefarora ACUCTBUS 3JIEKTPUUECKOTO TOJII HAa MPOBOJHUKHU U
JIUDJIEKTPUKU
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IlocTositHHBIH
3JIEKTpUYeCKH i
ToK (17 4)

OnexTpuuecKuil TOK. Ycnosusa cywecmeosanus
9NeKmpuyecko2o moxa. VICTOUHUKH TTOCTOSIHHOTO
TOKa. JIeHCTBHSA 3JIEKTPHUUECKOTO TOKa (TEIIOBOE,
XUMHYECKOe, MATHUTHOR). JleKmpuueckuil mox
8 AHCUOKOCIAX U 2a3AX.

PaGora W MOIIHOCTH 3JIEKTPUYECKOrO TOKA.
3axon [rcoyna—Jlenya. Inexmpuueckue yenu u
nompeoumenu 31eKmMpU4eckol dHepeuu 8 ovimy.
OnexTpuueckas 1ens. Cuia Toka. DIeKTpUdecKoe
HanpsokeHue.  ConpoTHBIIEHHE — MPOBOJHHUKA.
Yoenvnoe conpomusnenue sewjecmea. 3akon Oma

T ydacTka 1nend.  IlociemoBarenbHOE |
nmapaiebHOe COEUHCHUE TIPOBOTHHUKOB.
Kopomkoe 3amvikanue.

Hemoncmpayuu’

1. TIpOBOIHUKHU U IUINEKTPUKH.

2. MoaenupoBaHue CHJIOBBIX JINHUHA

BJIIEKTPUIECKOTO TOJIA.

. UcToYHMKHM TTOCTOSTHHOTO TOKA.

. JIeHCTBUA 3JIEKTPUUECKOrO TOKA.

. DNEeKTPUYECKUI TOK B KHUIKOCTH.

. I'a30BbIii pa3psn.

. I3mepenne cuipl TOKa aMIIepMeTpOM.

. IsMepeHre 3IIEKTPHYECKOTO  HATPSHKCHUS

BOJIETMETPOM.

9. PeocraTt 1 Mara3uH COIPOTUBIIEHUH.

Jabopamopnvie pabomot u onvimul.

1. UccnenoBaHue AEHCTBUS 3JIEKTPUUYECKOTO
TMOJIsL HA TIPOBOJTHUKU U TUIJICKTPUKH.

2. CO6opka u ipoBepKa padOThI ANEKTPUIECKON

LIETH IIOCTOSIHHOTO TOKa.

W3mepenue u peryinupoBaHUe CUIIBI TOKA.

N3mepenue u peryninpoBaHue HaMpsKEHUSI.

5. Hccnedosanue 3asucumocmu cuivl mMoKd,
uoyueeo yepes pezucmop, om
CONPOMUBIIEHUS. PE3UCTOPA U HANPSICEHUSL.

6. Onwvimbi, demoHcmpupyoujue 3a6UCUMOCHb
INEKMPUYECKO20 conpomuenenus
NPOBOOHUKA OM €20 ONUHbL, NIoWaou
NONEPEYHO20 CeYeHUsl I Mamepuad.

03N LN W

>

Habmrogenne pa3iwyHBIX BHIOB JCHCTBUS DJEKTPUYECKOTO TOKAa M OOHApy)XKEHHE COBMECTHO C
NEaroroM 3TUX BUAOB ACHCTBUS B IOBCEAHEBHON KHU3HU.

COopka 1o cxeMe M HCIBITaHHE 0 KOHTPOJIEM IIe/1arora JIEKTPUIECKOH e MMOCTOSHHOTO TOKA.
Habmronenue 3a eMOHCTpanyei H3MEPEHHS CIITBI TOKA aMIIEPMETPOM.

Habmronenue 3a neMoHCTpanuei H3MEepPEeHHs IEKTPUISCKOTO HAPSHKCHUS BOIIBTMETPOM.
IIpoBeneHue u OOBSICHEHHE IPH TMOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOIIMX 3aBHCHMOCTH
SJIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHMKA OT €0 JUIMHBI, TUIOMIAJM TIONMEPEYHOTO CEYEHUS U
Marepuaia.

HabGmronenue 3a neMoHCTpalueil uccieqoBaHUsl 3aBUCUMOCTH CHJIBI TOKa, MPOTEKAIOILIEro uepes
PpE3UCTOp, OT CONMPOTHUBIICHUS PE3UCTOPA U HAIIPSYKEHUS HAa PE3UCTOPE.

bazoBrie mpencTaBieHus 0 MpaBUiIaxX CIOXKEHUS HAMPsDKEHUN MPU MOCNIE0BATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

bazoBrie mpencTaBieHus 0 NpaBuiax AJisl CUIIbI TOKA MPU MapaljIeIbHOM COEMHEHUH PE3UCTOPOB.
HabmrogeHne HmEeMOHCTpanuy Iefarora O CHTYalusX IIOCICIOBATENEHOTO W MapajuiebHOTO
COEIMHEHUS IPOBOJIHUKOB B JOMAIIHHUX 3JIEKTPUUYECKUX CETSX.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONMOPOM HA aIrOPUTM, NpPEABAPUTEIBHO
pa3o0paHHBIE COBMECTHO C MENAroroM ¢ HCIOJBh30BaHHEM 3akoHa Oma u dopmyn pacuéra
3JIEKTPUYECKOTrO  CONPOTHUBIICHUS MPU  IOCJIEJOBATEILHOM U  IApajUICIbHOM  COCIUHEHUU
TIPOBOJTHUKOB.

OmnpeneneHue ¢ ONOPO HAa TEXHOJOTMYECKYIO KapTy II0J PYKOBOJCTBOM Iejarora paOoThI
3JIEKTPUYECKOr0 TOKA, IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OmnpeneneHue ¢ OMOpOil Ha TEXHOIOTHYECKYIO KapTy IO PYKOBOJCTBOM II€Aarora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIAEIISIEMOIT Ha PE3UCTOPE.
HabnroneHue 3a nccirieioBaHIEM 3aBUCHMOCTH CHITBI TOKA Yepe3 JIAMITOUKY OT HAIPSKCHUS Ha HEil.
Onpenenenue ¢ oNOopor Ha TEXHOJOTMYECKYIO KapTy o pykoBoacTBoM nenarora KI1J] narpeBarens.
Habmronenue 3a ncciiegoBanreM mpeoOpa3oBaHust SHEPTHH TPH MOIBEME TPYy3a AIMEKTPOIBUTATEIICM.
OOBsiCHEHHE TIOCTIE pacCyXISHHS C IEJaroroM W COCTaBJICHHE IUIaHa-KOHCIIEKTa YCTPOWCTBA U
TIPUHITUITA AEUCTBUS TOMAIIHUX JJIEKTPOHATPEBATEILHBIX IPHOOPOB.

OO0BscHEHHE TIOCIIE PACCYKACHUS C TIEJarOrOM M COCTaBJIEHHUE TIaHA-KOHCIIEKTa MPUYHH KOPOTKOTO
3aMBIKaHUS U IPUHIIMIIA IEUCTBUS TJIABKUX MPEAOXPaHUTENCH.

Pemenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTETHHO
Ppa300paHHBIi COBMECTHO C TIEIaroroM ¢ MCIoJb30BaHueM 3akona Jxoyns—JIeHra.

HaGmroneHre BO3HUKHOBEHUS AJIEKTPUUECKOTO TOKA B KUIKOCTH.
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10.

11.

12.

IIposepka npasuna crodcenus HAnPAHCeHU
npu nOcne008amenbHOM COeOUHeHUU O08YX
Pe3uUcmopoa.

Ilposepka npasuna Ons cuivl Mmoxka npu
napaienbHOM coeOUHeHUl pe3UCmopos.
Omnpenenenne  pabOTBl  AIEKTPHUIECKOTO
TOKA, UIYIIETO Yepe3 Pe3UcTop.
OmnpeneneHre MOIIHOCTH 3JIEKTPHYECKOTO
TOKa, BBIJICJIIEMO Ha pe3UCTOpE.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
UIYLIET0 4epe3 JaMIOUYKy, OT HalpsDKeHUS
Ha Hel.

Onpeoenenue KII/[ nacpesamens.
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MarxuuTtHble
siBJIeHUs (6 1)

[locTossHHBIE MarHuTHl. B3anMopeiicTBre
MOCTOSIHHBIX MarHUTOB. Macnummuoe noe.
Maeznumnoe none 3emnu u e2o 3navenue Ol
arcusnu Ha 3emae. Onvim Opcmeda. Maenumnoe
none anekmpuyeckoz2o moxa. Ilpumenenue
9NEeKMPOMAZHUMO8 8 mexHuxe. /lelicmaue
MACHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamenb NOCMOAHHO20 MOKA.
Hcnonvsosanue snexmpoosucamerneii 6
MeXHUYEeCKUX yCmpoucmeax u Ha mparcnopme.
Htemoncmpayuu’

1. BsauMmopeiicTBre NOCTOSHHBIX MAarHUTOB.

2. MonenupoBaHue HEBO3MOXHOCTH
pa3zeneHys NOII0COB MarHUTA.

3. MonenupoBaHue MarHUTHBIX
MOCTOSIHHBIX MarHuTOB.

4. OmeIT Dpcrena.

5. MarauTHoe 1nosie Toka. DNeKTPOMarHuT.

6. JleficTBHe MarHUTHOT'O TOJISI HA TPOBOHUK C
TOKOM.

7. DNeKTpoABUraTeNh IIOCTOSTHHOTO TOKA.

Jabopamopnvie pabomot u onvimol.

noneu

1. Wccnenosanue MarHMTHOTO
B3aMMOJENCTBUS IIOCTOSIHHBIX MarHUTOB.
2.  VI3yueHue MarHUTHOTO MOJISl TOCTOSTHHBIX

MarHuTOB TP UX OOBEIMHEHUH U PA3/IEIICHUU.
3.  HccrnenoBanue JIEUCTBHS
3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
4.  OnsITH, JIEMOHCTPUPYIOLINE
3aBUCHUMOCTH CHJIBI B3AMMOJICHCTBHS KaTYIIIKH C
TOKOM W MarHHUTa OT CHIIBI TOKA W HATIPABJICHUS
TOKA B KaTYyIIKe.

5. W3yuenue neiicTBUsI MArHUTHOTO MOJISL HA
MIPOBOJTHUK C TOKOM.

6.  Koucmpyupoeanue u usyyenue pabomul
anexmpoosucamerns.

7.  Wsmepenue KIIJ[ snexTpoaBurareabHOH
YCTaHOBKH.

HccnenoBanue o pyKOBOACTBOM II€AAarora MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.
W3ydeHue ¢ onopoil Ha TEXHOJIOTHUECKYIO KapTy IOJl pyKOBOJACTBOM IleJjarora MarHUTHOTO IOJIS
MIOCTOSTHHBIX MAarHUTOB NPU UX 00BEAMHEHUH U pa3/ICICHHH.

HabmnroneHue 3a mpoBeAGHUEM OIBITOB 0 BU3yaIM3allUY OIS IOCTOSHHBIX MarHUTOB.

W3ydenue moj pyKoBOACTBOM MEarora sBJI€HUs] HAMarHWYMBAHUS BEILECTBA.

HccnenoBaHue COBMECTHO C MEAAroroM JAeHCTBUS 3JIEKTPUIECKOI0 TOKA Ha MarHUTHYIO CTPETIKY.
HabnroneHue 3a mpoBeJCHUEM OINBITOB, JEMOHCTPUPYIOIUX 3aBHUCUMOCTh CHUJIBI B3aWMOJEHCTBUSA
KaTyIIKHA C TOKOM ¥ MarHUTa OT CHJIBI M HAIIPABJICHHUS TOKA B KaTYIIKE.

AHanW3 TpW TOMOIIM II€Aarora CHTyallid NPaKTHYECKOTO IPHMEHEHUs 3JEKTPOMArHUTOB (B
OBITOBBIX TEXHHYECKHUX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEANIIUHE).

W3ydyenne c onopoit Ha TEXHOJIOTHYECKYTO KapTy 1Ol pyKOBOACTBOM II€/Iarora AeHCTBUSI MarHUTHOTO
TI0JISI Ha IPOBOJIHHK C TOKOM.

W3yyeHne ¢ onopoil Ha AMAAKTUYECKUNA MaTepuai JEHCTBHS 3JIEKTPOABUTATEIIS.

N3mepenue coBmectHO ¢ negarorom KIIJ[ anektpoaBurareabHoil yCTaHOBKH.

BazoBble mpencraBieHus O pa3iMYHBIX NMPUMEHEHHSX JJICKTpPOJABUTaTeNeld (TpaHCHOPT, OBITOBBIC
yCTpOMCTBa U Ap.).
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DJIEKTPOMATHHUT
Hasi HHIYKIUSA
CR)

Onvimol Dapaoes. Henenue
anekmpomazhumuol unoykyuu. Ilpasuio Jlenya.
Dnexmpozenepamop. Cnocobul noxyYeHus

9NeKmpuyeckou sHepeuu. INEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX YHEPTHU.
JMemoncmpayuu?®
1. UccnenoBanue siBIEHHS 3JIEKTPOMArHUTHOM
WHITKLUH.
2. Onsitsl Dapanes.
3. 3aBHCUMOCTh HANPaBJICHUS HHIYKIHOHHOTO
TOKA OT YCJIOBUI €r0 BOSHHKHOBCHHUS.

4. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jabopamopnvie pabomot u onvimul.

1. OmpITBl 1O WCCICNOBAaHWIO  SIBICHUSA
3JIEKTPOMAarHUTHON MHIYKIMH: UCCIIEOBaHNE
W3MEHEHMH  3HA4YeHUs M HalpaBJeHUs
MHJIYKIIMOHHOTO TOKA.

HpOBeHeHI/IC COBMECTHO C II€OaroroM OIIBITOB IIO HCCICOAOBAHHUIO SBJICHUA BHCKTPOMaFHHTHOﬁ
WHIOYKOUHW: UCCIICTOBAaHNE W3MCHEHHUM 3HAYCHUS U HampasJICHUSA HHAYKIIUOHHOI'O TOKa

Pe3epBHoe Bpemst (3 u)
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9 KJIACC (102 1)

TemaTnveckuii OcHoBHOE cogepKaHHe OcHOBHBIE BU/IBI 1eSITEILHOCTH Y4ALUXCS
010K, TeMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Pa3znen 8. Mexannueckue siBjieHust (40 1)
Mexannyeckoe MexaHudeckoe ABMKeHHE. MarepuanbHas | AHalIN3 C IOMOIIBIO NEJarora ¥ 00CyKICHNE PA3IMIHbBIX IPHIMEPOB MEXaHNIECKOTO JIBIKCHHS.
JBUKEHHE touka. Cucrema orcuéra. OtHocuTenbHOCTH | OOCYyKIE€HHE COBMECTHO C IEAAaroroM I'paHuIl IPUMEHIMOCTH MOJEIH «MaTepHaIbHast TOUKay.
H CI0CO0BI ero MEXaHHYECKOTO  JBIKeHHsA.  PaBHoMepHoe | OmmcaHue mocie OOCYXKIOCHHS C IEJaroroM MEXaHWYECKOTO JABI)KEHHS DPA3IMIHBIMU CIIOcoOamMu
onucanus (10 u) | nmpsaMonuHelHOe aBMXeHHE. Hepasnomepnoe | (ypaBHeHHE, TaOnUNa, rpaduK).
npsamonuneinoe  ogudicenue.  CpemHsist  u | AHanM3 TOA PYKOBOJICTBOM II€Jarora JKW3HCHHBIX CHTYyalMld, B KOTOPBIX IIPOSIBIAETCA
M2HOBEHHAs. cKopocmb mena npu | OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBH)KEHUSI.
HEPAaGHOMEPHOM OBUICEHUU. HabnroneHne MeXaHH4eCKOTo JIBH)KEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell OTCUéTa.
VYckopenue. Pasnoyckopennoe | CpaBHeHHE IyTeH U TPaeKTOPHUI IBMKEHUS C ONMOPOH Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJCTBOM
NpAMONUHEUHOE osudicenue. CBobOogHoOe | memarora OJHOTO U TOTO XK€ TeJla OTHOCUTENBHO Pa3HBIX TeNl OTCUETA.

nanenue. Onvimor I anunes.
Pasnomepnoe Oeudicenue no OKpysICHOCHU.
Iepuoo u yacmoma obpawenus. Jluneunas u
yenosas ckopocmu. Llenmpocmpemumensvroe
ycKopenue.
Jemoncmpayuu
1. HaGmionienne MEXaHWYECKOTO JBHKCHUS
TeJna OTHOCUTENBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE ITyTeH U TPACKTOPHUIl IBUKECHUS
OIHOTO M TOTO >K€ TeJa OTHOCUTEIHHO
pa3HBIX TEJ OTCYETA.

3. I3MepeHne CKOPOCTH M YCKOPEHHUS
MIPSMOJIUHEIHOTO JIBMYKCHHUS.

4. HccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JABIDKCHHS.

5. HaGmonenue IBUKEHUS Teaa o
OKPY>KHOCTH.

6. HaGmofeHne MeEXaHHYECKHUX  SIBIICHHUI,
NPOUCXOJSIIUX B  CHCTEME  OTcuéra
«Tenexxkay Tmipu €€ pPaBHOMEPHOM U
YCKOPEHHOM  JBMKCHHH OTHOCHTEIHHO

KaOuHeTa (U3UKH.

Amnanus ¢ IoOMOIIEI0 Ieaarora Tekcra I'anuies 00 OTHOCUTEILHOCTH ABMYKEHHS; BEIITOTHEHHE 3aJaHNMH
10 TEKCTY (CMBICTIOBOE YTEHUE).

[pocreiiiiye BEIYUCICHUS [0 00pa3ily CpeAHEil CKOPOCTH CKONBKEHHS OPYyCKa WK JIBUKEHHUS IIapUKa
10 HAKJIOHHOM IIOCKOCTH.

AHanu3 u 00CyX/JICHUE C ONIOPOI HAa TEXHOJIOTHYECKYIO KapTY MO PYKOBOJICTBOM I€Iarora crocodoB
MpUOIMKEHHOTO OTPE/ISNICHNs] MTHOBEHHON CKOPOCTH.

Omnpejenenue mocie pacCyKAeHHs C MeJaroroM o cXeMe CKOPOCTH PABHOMEPHOTO JIBHXKEHHsI ([IIapHUKa
B KHJIKOCTH, MOJIENIN DJIEKTPUIECKOTO0 aBTOMOOWIIS U T. I.).

OmnpenesieHre COBMECTHO C MEAAroroM IyTH, MPOWICHHOTO 3a JaHHBIA MPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJa Mo rpauKy 3aBUCUMOCTH IIyTH PABHOMEPHOTO JBM)KCHHUS OT BPEMEHHU.
HauanpHble TNpeaCTaBJieHHE O MPHHIUIAX JCHCTBUS OPUOOPOB, H3MEPSIONIMX
(ciumomeTpoB).

[IpocTeiinye BBHIUUCICHUS 0 00pa3ily MyTH M CKOPOCTH MPH PABHOYCKOPSHHOM MPSIMOJIMHEHHOM
IBHKEHHUHU Tea.

OmnpejeneHne COBMECTHO C MEAAroroM MpoiIeHHOrO MyTH U YCKOPSHHUS JBIKCHUS Tella 1o rpaduky
3aBUCHMOCTH CKOPOCTH PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO IBUXKSHHUS TEJa OT BPEMEHH.
OmnpenesneHre ¢ TOMOIIBIO MEAarora yCKOPEHUs Telia MPH PAaBHOYCKOPEHHOM JIBHYKCHUH 110 HAKIIOHHOM
IJIOCKOCTH.

U3Mmeperne mo cxeme MOCie PacCyXICHHUs C IeNaroroM Mephojia W 4YacTOTHl OOpAIICHUs Tena Io
OKPY/KHOCTH.

OmnpeneseHre HaXOXKACHHUS M0 PYKOBOJICTBOM IIeIarora CKOPOCTH PAaBHOMEPHOI'O ABKIKCHHS Telia
10 OKPY)KHOCTH.

CKOPOCTb
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Jlabopamopnvie pabomol u onvimel.

1. Koucmpyuposanue mpaxkma ois pas2ona u
oanvheliue20  PasHOMEPHO20  OBUIICCHUSA
WApUKa U menedicKu.

2. Ompenenenue cpenHein CKOpPOCTH
CKOJIbKEHMSI Opycka WIIM  JIBHDKCHHS
LIapHKa 110 HAKJIOHHOH MIIOCKOCTH.

3. OnpeneneHue  yCKOpeHHs  Tela  IpHU
PaBHOYCKOPEHHOM JIBHKCHUH o
HaKJIOHHOH IJIOCKOCTH.

4. UccnenoBaHne 3aBUCHMOCTH IYyTH OT
BPEMEHH IIPH PaBHOYCKOPEHHOM JIBI)KEHUH
0e3 HaYaIbHOW CKOPOCTH.

5. Ilposepka 2UNOmeswl: eciu npu
PABHOYCKOPEHHOM ogudCeHUU oe3
HA4aibHOU CKOPOCMU RYMU OMHOCAMCA KAK
pso HeYEémHbIX yucer, mo
coomeemcmeyroujue npoMedICymKu
6pemMeHU 0OUHAKOGbI.

Pemenne TUTOBBIX pacu€THBIX 3amad B |—2 AEWCTBHS C OMOPOW Ha aJrOPUTM, NMPEABAPUTEIHHO
pa3o0paHHBIE COBMECTHO C IIEJaroroM Ha OIpe[esieHHe KHHEMAaTHYeCKHX XapaKTePHCTUK
MEXaHUIeCKOTO JBIKEHUS Pa3InIHBIX BUIOB.

Pacno3naBanue u mpuOIIDKEHHOE OMMCAHKE IO 00pasIly MOCiIe 00CYKACHHUS C MEAaroroM pa3InIHBIX
BHJIOB MEXaHMYECKOTO IBIDKCHHUS B IPHUPOJE M TEXHUKE (Ha MpHMepax CBOOOJHO MAIarolIuX Tel,
JIBIDKCHUSI )KUBOTHBIX, HCOCCHBIX TEJI, TPAHCIIOPTHBIX CPEACTB U IIp. ).

B3aumoneiicrBue
Tes (20 v)

IlepBelii 3axkoH Hprorona. Bropoil 3akoH
Hetotona. Tperuii 3akon Herotona. llpunyun
cynepno3uyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSI CKONbICEHUS, CULA MPeHUs NOKOA,
opyaue 8U0bl MpeHUs.

Cuma TsKecTH H  3aKOH  BCEMHPHOTO
TATOTCHUS. Y CKOpPEHHE CBOOOIHOTO TMAaICHUS.
Jeuoicenue naawem eokpye Connya (MC).
Ilepsas kocmuyeckas ckopocms. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOU TOYKHU.
Abcomomno  meépdoe  meno. Pasnosecue
meépooeo  mena €  3AKPEeniéHHOU  OCbiO
spawernus. MOMEHT CWITBL. LJenmp msasicecmu.

JHemoncmpayuu

1. 3aBHCHMOCTh YCKOpPEHHSI Tela OT MAacChl

TeJa U JeHCTBYIOIIEH Ha HETO CUJIBL.

2. HaGmronenue paBeHCTBa cul

B3aMMOJICHCTBHH TEIl.
3. 3MeHeHne Beca Telna TPU YCKOPEHHOM

npu

Habmnronenue u o6cykIeHre COBMECTHO C IEAAaroroM OIBITOB C JIBUKEHHEM Tela IPH YMEHBIICHUU
BJIMSIHUS APYTUX Te€J, NPENATCTBYIOUIUX JIBH)KEHUIO.

AHanmu3 10 cxeMe IIOCie pPacCyXJAEHHs C IMeJaroroM Tekcra [amunes ¢ omuMcaHHEM MBICICHHOTO
9KCIEpPUMEHTa, OOOCHOBBIBAIOIIEIO 3aKOH MHEPIMH; BBIMOJIHEHHUE 33JaHUil MO TEKCTY (CMBICIOBOE
YTEHHE).

OO6cyxaeHne o pyKOBOACTBOM TIeJarora BO3MOXXHOCTH BBITIOJTHEHUS 3aKOHA MHEPIIMU B Pa3INIHBIX
CUCTEMAaxX OTCUETA.

Habmronenne m oOcyXIeHHE COBMECTHO C ITIEJaroroM MEXaHWYECKUX SBIICHUH, MPOUCXOMSIINX B
cucreme orcuéra «Texexxkay mpu e€ paBHO-MEPHOM U YCKOPEHHOM JBIKEHUH OTHOCUTEIFHO KaOuHeTa
¢bu3nKn.

JeiicTBUs ¢ BEKTOpaMU CUJI: BHIIIOJIHEHUE 33aJJaHUH 110 CII0)KEHUIO U BBIUMTAHUIO BEKTOPOB.
Habnrogenne 3a NpoBEICHHEM OIBITOB, JAEMOHCTPHUPYIOMIMX 3aBHCHMOCTh YCKOPEHHS Tena OT
MIPUJIOKEHHOM K HEMY CHJIBI U MAcChl TeJa.

Amnanu3 1 00BSICHEHHE C OMIOPOH Ha TEXHOJOTHYECKYIO KapTy MO/ PYKOBOJCTBOM IeJlarora siBJICHUH C
HCII0JIb30BaHKUEM BTOPOTo 3akoHa HbroToHa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha aJrOpUTM, MPEABAPUTEIHHO
pa300paHHBIA COBMECTHO C TIEJaroroM C HCIOJh30BAHHEM BTOPOTrO 3akoHa HEIOTOHA W mpaBmiIa
CJIO’KEHHUS CHJL.

Omnpenenenre COBMECTHO C MEJAroroM XECTKOCTU NPY>KUHBI.

AHanu3 cuTyallii ¢ Onopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM I€Aarora, B KOTOPBIX
HaOIoIal0TCes ynpyrue nedopMaiuu, U X 00bSICHEHHE C HCIIOIh30BaHUEM 3aKoHa ['yka.
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JBHOKCHHH.
JlabopaTopHbie padoThl ¥ ONBITHI.
1. UccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUS

CKOJNBXEHHS OT CHWJIBlL  HOPMAJIBHOTO
JaBIICHHSL.
2. Onpenenenne  KodpHULIUEHTA  TPEHUS
CKOJIBKCHHSI.

3. OnpeneneHue KECTKOCTU NMPY>KUHBIL.

Pemenne THUTOBBIX pacu€THBIX 3amad B 1—2 ACWCTBHS C OMOPOM Ha aJrOPHUTM, MPEIBAPHUTEIHLHO
pa3o0paHHBIN COBMECTHO € TIEIarOTOM C HCIIOJIb30BaHHEM 3aKkoHa ['yka.

HccnenoBanue npy NOMOLIY NIE€JArora 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbHOIO
nasneHns. CoBMecTHOE OO0CYXKIICHHE PEe3yIbTaTOB UCCIICIOBAHMS.

OmnpexeneHne oA KOHTPOJIEM Te1arora ¢ OMopol Ha KOHCIIEKT K03 (UITHEeHTa TPEHHS CKOJIBKESHUS.
H3mepenue ¢ moMOIIBIO MeAarora CUIIbl TPEHUS MOKOSI.

Pemienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AeicTBHUS C OMOPOM Ha ajlroOpuTM, MPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C MEAroroM ¢ MCIOJIb30BaHUEM (POPMYIIBI IS CHITBI TPCHUS CKOJIBKCHHUSL.
AHanu3 Mo cxeme IMOCie PACCYXXKIEHUs IMejarora O JBHKEHHM Tesl TOJbKO IMOJA ACHCTBHEM CHIIbI
TSKECTH — cBOOOIHOTO NaJCHUS.
OO0BsicHEHNE IO PYKOBOJICTBOM IeIarora He3aBHCHMOCTH YCKOPEHHSI CBOOOTHOTO MaJACHUSI OT MaCCHI
Tena.

O1eHKa COBMECTHO C IIeJarOrOM BEJTHYHHBI CHITBI TATOTEHIS, ISHCTBYIOMIEH MEXKy IBYMS TeIaMu (s
Pa3HBIX Macc).

AHanmu3 C Omopoil Ha MUNAKTUYSCKUH MaTephall JBWKCHHS HEOCCHBIX TeJ MOJ IeHCTBHEM CHIIBI
TATOTCHUSA (C UCTIOB30BaHUEM JOMTOIHUTEIBHBIX HCTOUHIKOB HHPOPMALINH).

Pemienne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AEWCTBHUS C OMOPOM Ha ajIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MIEJar0roM C MUCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTEHUS ¥ GopMyIIb
JUISL pacué€ra CUJIbI TSHKECTH.

Habmonenue u o0Cyk/JeHHE C TOMOIIBIO NIEJarora ONbITOB 110 U3MEHEHHUIO Beca TeJla P YCKOPEHHOM
JBUKEHUH.

AHanu3 ¢ MOMOIIIBIO Melarora yCcJaoBHUi BOSHUKHOBEHHS HEBECOMOCTH U TEPETPY3KH.

Pewienne TUNOBBIX pacuéTHBIX 3a7ad B 1|—2 AelcTBHS € ONOpPOM Ha alrOpuUTM, NMPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C TIEIarOroM Ha ONpeeICHHE Beca Tella B PA3INYHBIX YCIOBUSIX.

AHanu3 ¢ ONopoil Ha TEXHOJOTMYECKYI0 KapTy IMOJ PYKOBOJCTBOM IleJarora Cuil, AeHCTBYIOIIUX Ha
TeNOo, NOKOsIIeeCs Ha OMope.

Omnpenenenye ¢ TOMOIIBIO Me1arora HEHTpa TAXKECTH Pa3IUYHbIX TEIl.
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3aKoHBI
coXpaHeHusI
(10 v)

Wmnynec  Tema.  M3menenue  umnyiavca.
Hmnynve cunvi. 3aKOH COXPaHEHUSI MMILYINbCA.
PeaktuBHOe asmwxkenne (MC).

Mexanmdeckas paboTa ¥ MOIIHOCTH. Pabota
CHI TSDKeCTH, ynpyzocmu, mpenus. Ceéa3v
oHepeuu u pabomul. TloTeHIMambHAS DHEPTHS
TeNa, MOJHATOrO HaJ MOBEPXHOCTBIO 3EMIIH.
Ilomenyuanvnas sHepeusi CIICAMOl NPYICUHDL.
Kunernueckas JHEprusl. Teopema o
KuHemuueckou dHepeuu. 3aKOH COXPaHEHUS
MEXaHUYECKOI SHEPrUu.

Hemoncmpavuu
1. Ilepenaua umiynbca MpU B3aUMOJAEHUCTBUU

Tell.

2. TlpeobpazoBanus
B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHE HUMIIylbca IPH HEYNPYyroMm
B3aUMOJECHCTBUMU.

4. CoxpaHeHHE UMITyJIbca MPU aAOCOIIOTHO

YOpPYroM B3auMOJICHCTBUU.

HaOnroieHue peakTUBHOTO JBHIKCHHSL.

6. CoxpaHeHHE MEXaHHYECKOHl SHEepruu Ipu
CBOOOTHOM TTaICHUH.

7. CoxpaHeHHE MEXaHMYECKON SHEpruu npu
JBIDKCHUH Tella 10J] JEHCTBUEM NIPY>KUHEI.

Jabopamopnvie pabomul u onvimul.

1. Omnpenenenne pabOTHl CHIBI TPEHHUS TIPH
pPaBHOMEPHOM  JBIDKEHMHM  Tela IO
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Ompenenenne pabOTHI CUIIBI YIPYTOCTH MPH
noabpEMe rpy3a C UCTIOJIb30BaHUEM
HETIO/IBM>KHOTO U TTOJIBUXKHOTO OJIOKOB.

3. H3ydeHue 3aKOHA COXPAHEHUS SHEPTHH.

SHEPTUH pu

W

HaOmonenue u 00cyk1eHHEe ¢ MOMOIIBIO MIEIarora ONbITOB, AEMOHCTPUPYIONINX Nepeaady UMITyJIbca
IIPU B3aWMOZEHCTBUHU TEJ, 3aKOH COXPAHEHHs HMITyJbca NPH a0OCONIOTHO YNPYrOM W HEYNPYTroM
B3aMMOJICHCTBHH TeIl.

HaOmonenne nqeMOHCTpanuy TEAarora CUTyaruid B OKPYXKAIOMIEH JKU3HH C HCIIOJIb30BAHHEM 3aKOHA
COXpPaHEHHsI UMITYJIbCA.

Pacno3naBanue c omopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJACTBOM I€Aarora SBIEHUS
PEaKTUBHOTO ABMXEHUs B ipupojie u Texnuke (MC — Ouonorus).

IIpuMeHeHHE COBMECTHO C MENAaroroM 3aKOHAa COXpPaHEHMs MMITyJIbca A pacué€ra pe3ysIbTaToB
B3aMMOJIeHicTBUA Tenl (Ha MpHMepax HEYNpyroro B3aUMOJCHCTBUS, YIPYroro IEHTPAIbHOIO
B3aMMO-JIEMCTBUS IBYX OJJUHAKOBBIX T€J, OJJHO U3 KOTOPBIX HEMO-BIIKHO).

Pemenne THIOBBIX pacdETHHIX 3ajad B 2—3 IEWCTBUS C OMOPOH Ha alTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEIarOTOM C HCIIOIb30BaHUEM 3aKOHA COXPAHEHUS HMITYJIbCA.
OmpeneneHue ¢ OMOPOil HA TUAAKTHYECKUN MaTepHan padoThl CHIIBI YIIPYTOCTH NPH HMOABEME Tpy3a
C HCIIOJIb30BAHMEM HEMOABIKHOTO M MOIBIKHOTO OJIOKOB.

H3MepeHne coBMECTHO € MEJAaroroM MOIHOCTH.

W3mepenne ¢ TOMOIIBIO Me1arora NOTeHIHAIbHON SHEPIHH YIPYTo 1e(OPMUPOBAHHON MPY>KUHBL.
H3MepeHne coBMECTHO C MearoroM KHHETHYeCKOi SHEprHH Tella 110 JUTMHE TOPMO3HOTO Iy TH.
HabnroneHne 3a 3KCIEPUMEHTAJIBHBIM CPaBHCHHEM W3MEHEHMs MOTEHIMAIbHON M KMHETHYECKOM
SHEPruil Teja IMpU ABUKCHUHU 110 HAKJIIOHHOU IUIOCKOCTH.

HabnroneHue 3a 3KcepUMEHTAIbHON MPOBEPKOM 3aKOHA COXpPAHEHUS MEXaHWYECKON 3HEpPTUu NpHU
CBOOO/IHOM Ia/ICHHH.

IIpumeHeHre Ha HayalbHOM YPOBHE, C ONOPOM Ha IUIAKTUYECKUI MaTepuan 3aKOHA COXPaHCHUS
MEXaHU4ECKOW PHEPTUU 711 pacuéTa NOTEHIMANBHON U KHHETHYECKON SJHEPTHH Tela.

Pemenne TUMOBBIX pacdETHBIX 3ajad B 1—2 JEeWCTBUS ¢ ONOPOM Ha AITOPUTM, HPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C IIEJaroroM C UCIOJIb30BaHUEM 3aKOHA COXPAaHEHHUsI MEXaHHUECKOH SHEPTHH.
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Pa3znen 9. Mexannyeckue Kojie6aHusi M BOJHBI (15 )

MexaHnnveckue
KoJiedoanus (7 1)

Konebatensnoe  nBwkenune.  OcHOBHBIE
XapaKTEePUCTUKU KOJIeOaHWH: TepHoJl, 4acToTa,
aMIUIMTYyAa. Mamemamuueckuil U NPYICUHHBIIU

masmuuky.  Ilpespawenue  suepeuu  npu
KoJ1eOamenbHOM OBUNCEHUU.
3aryxatomme KoyseOaHWsA. BBIHYXICHHBIC
Kkoyie0anus. Pe3onanc.
Hemoncmpayuu’
1. Habmogenue  kojebaHuii  Ted  IOJ
JEACTBHEM  CHJIBI  TSDKECTH M CHIIBI
YIPYTOCTH.

2. HaGmonenue kosebaHuii rpy3a Ha HUTH U
Ha NpYyKUHE.

3. HaGmoeHue BBIHYXKIEHHBIX KOJIEOaHUH U
pe30oHaHca.

Jabopamopnvie pabomot u onvimul.

1. Ompenenenne  4acToTBl W TIepHOJA
KoJIcOaHWH MaTEMaTHIECKOTO MasTHHKA.

2. OnpeneneHne  49acTOTBl W HepHOzA
KoJiecOaHUH TPYKMHHOTO MasiTHUKA (WIn
3JIEKTPOHHAS IEMOHCTpAITHS).

3. UccnenoBanne  3aBUCHMOCTH  Ilepuoja
KoJieOaHMH MMOJIBEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. NccnenoBaHne  3aBHCHMOCTH  TIepHoja
KoJleOaHWH TPYKMHHOTO MAasTHUKAa OT
Macchl rpy3a (nm JJIEKTPOHHAS
JIEMOHCTPAIIHS).

5. Ilposepka HE3aBHCUMOCTH nepuosa
KoJieOaHWH Tpy3a, MOABEUIEHHOTO K HUTH,
OT MaccChl Irpy3a.

6. OnBITH, AEMOHCTPHUPYIOIINE 3aBUCHMOCTH

nepuoja Koye0aHui NIPYKUHHOI'O
MasATHUKAa OT Macchl Ipy3a U KECTKOCTH
MPY>KHUHBL.

7. U3mepenue YCKOpEHUs CBOOOHOTO
maaCHUsA (I/IJ'II/I OJICKTPOHHAs
JEMOHCTpaLHs).

Habmonenue xonebGanuii moj AeHCTBHEM CHJ TSDKECTH W YIPYTOCTH M OOHapy>KeHHE IMPU ITOMOIIH
Tiejarora nNoJJOOHBIX KojieOaHMI B OKpYKaIOIIEM MHUpE.

AHaIM3 COBMECTHO C IIeJaroroM KoJjieOaHmii rpy3a Ha HUTH U Ha npyxuHe. OTipeieTICHHE 10 allTOPUTMY
Y4acTOTHI KOJIEOaHUH MaTeMaTHIECKOTO M MPY>KHHHOTO MAasiTHUKOB.

Habmronenne u 00bsICHEHHE ¢ TIOMOIIBIO TIEarora SBJICHHUS Pe30HAHCA.

HccrenoBanme ¢ Omopoi Ha aiurOPUTM, HpPEABAPUTEIHHO Pa30OpaHHBI COBMECTHO C II€IaroroM,
3aBHCHUMOCTH IIepHo/ia KoJieOaHMI MOABEIIEHHOTO K HUTH I'py3a OT JJIMHBI HUTH.

IIpoBepka c onopoii Ha TEXHOIOTMUYECKYIO KapTy IOl pyKOBOJCTBOM [1€1arora He3aBUCUMOCTH NIEPUOJA
KoJieOaHHH rpy3a, TOABEIICHHOTO K JIEHTE, OT MaCcChI rpy3a.

Habmnronenue u o0CcyxkaeHue O] PyKOBOACTBOM II€JJarora OIbITOB, JEMOHCTPUPYIOUIUX 3aBUCUMOCTh
neprosa KojaeOaHuil NpyKMHHOTO MasiTHUKA OT MacChl Ipy3a M )KECTKOCTH MPY>KUHBI.

[IpuMeHeHHE C TOMOIIBIO Mle1arora MaTeMaTHYECKOr0 ¥ MPYKUHHOTO MasTHUKOB B Ka4eCTBE MoAeeH
JUISL OITMCAaHUA KOJIeOaHU B OKpY’KaloIeM MHpeE.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 A€WCTBHUS C OMOPOM Ha ajlrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C IIEJarOTOM, CBS3aHHBIX C BBEIUYMCIICHHEM WM OLEHKOW 9acTOTHI (TIeproza)
KoeOaHui
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MexaHn4eckue
BOJIHBL. 3BYK
@)

Mexanuyeckue BOJIHBI. CaoiicTBa
MEXaHUYECKUX BOJIH. Ipooonvhuie u
nonepeyHule 80NHbI. [{IUNHA 80IHbL U CKOPOCHb €€
pacnpocmpanenus. Mexanuueckue 6onHbl 8
meépdom mere, ceticmuueckue gonnvl (MC).

3Byk. [pomxocms 38yKka u 6vicoma MOHA.
Ompasicenue 38yka. Ungpassyk u yivmpassyx.

Hemoncmpayuu’

1. PacnpocTtpaneHue
TIOTIEPEYHBIX BOJH.

2. HaOmioneHne 3aBUCHMOCTH BBICOTHI 3BYyKa
OT YaCTOTHI.

3. AKYCTHYECKHH pe30HaHC.

TIPOJOJIBHBIX u

OOHapyKeHHe U aHaJIM3 C IIOMOILIO [Ie/1arora BOJHOBBIX SBICHUH B OKPYIKalOLIEM MHUpE.
HaOmtonenne COBMECTHO C TIE€IaroroM pacripoCTpaHEHWs NPOJONBHBIX M IONEPEYHBIX BOJIH (Ha
MOJIeNIN) ¥ OOHapY)KEHHE aHAJIOTMYHBIX BUIOB BOJIH B IIPUPO/IE (3BYK, BOJSIHBIE BOJIHBI).

Brruncienue B 1—2 gedcTBUS ¢ OMOPOI Ha aIrOpPHUTM, IPEIBAPUTEIBHO Pa300paHHbIH COBMECTHO C
TIeIaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEeHHs! 3BYKOBBIX BOJIH.

HaOnroneHne 3a SKCHEPHMEHTANBHBIM OINPEACIICHUEM TI'PAaHMI] YacTOTHI CIBIIIUMBIX 3BYKOBBIX
KoJicOaHHH.

HabGnroieHue 3aBHCMMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C HCIIOIb30BaHUEM MY3BIKAJIbHBIX
HHCTPYMEHTOB).

HabGnroneHue 1 00BbsICHEHNE C IOMOILBIO TIeAarora sBJICHUs aKyCTHYECKOT0 pe30-HaHca.

UYreHHe COBMECTHO C IIEAAroroM OPUTMHAIBHOTO TEKCTa, MOCBILIEHHOTO HCIIOIb30BAHHIO 3BYKa (MIIH
yIbTPa3ByKa) B TEXHUKE (9XOJIOKAIHSL, YIBTPAa3BYK B MEAUIIMHE U JIP.); BBIMOJHEHUE 3aJIJaHUH 10 TEKCTY
(cMBICTIOBOE YTEHUE)

Paznen 10. DineKTpOMArHUTHOE 1M0JI€ M JIEKTPOMArHUTHbIE BOJHBI (8 1)

DJIEeKTPOMAarHUT
HoE ToJIe

H 3J1eKTPOMATrHU
THBIE BOJIHBI
8)

DJEeKTPOMArHUTHOE noJe.
DNeKTpOMarHUTHEIE BOJIHBI. Ceoticmesa
INEKMPOMACHUMHBIX BOJIH. Ulxana
anekmpomacHumnbix  goan.  Hcnoavzosanue

9NIEKIMPOMASHUMHBIX B0IH 0151 COMOBOU CBA3U.
DneKTpoMarHuTHas IpUpoAa CBETa.
CkopocTb cBeTa. BoHoBbIE CBOMCTBA cBETA.
Hemoncmpayuu’
1. CBoiicTBa 37€KTPOMAarHUTHBIX BOJIH.
2. BoJIHOBBIE CBOMCTBA CBETA.
Jabopamopnvie pabomul u onvimul.
1.3yyenne CBOMCTB 3JEKTPOMArHUTHBIX
BOJIH C ITOMOIIBI0 MOOMIBHOTO TejedoHa.

IMocTpoenue MPOCTHIX PACCYXKICHHH Ha OCHOBE IMOATOTOBIECHHBIX BBIPAKCHHM, 00OCHOBBIBAIOLINX
B3aMOCBA3b JICKTPUICCKOTO U MArHuTHOI'O MOJIEH.

HabnroneHue 3a skCrepUMEHTAIbHBIM H3YUYE€HHEM CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIE C
MTOMOIIIBI0 MOOHIILHOTO Tee(oHa).

AHaju3 ¢ MOMOIIBIO MeIarora PEHTTEHOBCKMX CHUMKOB Y€JI0BEYECKOr0 OpraHU3Ma.

AHaﬂH3 COBMECTHO C I€aroroM T€KCTOB, OMMUCBIBAIOIINX ITPOABICHUA SJICKTPOMArHuTHOT'O U3JIYyYCHU
B TIPUPOJIE: JKUBBIE OPTaHU3MBI, H3ITyIeHHsT HEOECHBIX TEJT (CMBICIIOBOE UTEHHE).

Pacro3HaBaHpe M aHAN3 PA3IMYHbIX TPUMEHEHHH 3JIEKTPOMArHUTHBEIX BOJIH B TEXHHKE C OTMIOPOM Ha
TEXHOJIOTHUYECKYIO KapTy IOl PYKOBOJCTBOM II€Iarora.

Pemenre THITOBBIX Pacu€THBIX 3aj1ad B 1—2 NEHCTBHS C OMOPOM Ha alrOpUTM, MPEIABAPUTEIBHO
pa3oOpaHHBIl COBMECTHO C TIEarOrOM C MCIIOJIb30BaHUEM (POPMYJT UT CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHBI BOJIHBI U 9aCTOTHI CBETA.
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Paznen 11. CBeroBble siBaeHus (15 1)

3aKkoHbI
pacnpocTpaHeHH
11 cBeTa (6 4)

JlyueBasg mopenp cBera. VcTOuHUKH cBeTa.
IIpsvonuneiinoe  pacnpocmpanenue  céema.
3ammenus Connya u Jlynor. OTpakeHUE CBETA.
ITnockoe sepkano. 3akon ompadsicenus ceema.
IIpenomienue cBera. 3aKOH MPENOMIICHUS
cseta. [lonnoe enympennee ompajiceHue ceema.
Hcnonvzoeanue nonnozo enympenHezo
OMPpadcenus 6 ONMUYECKUX Cemo8o0ax.

JMemoncmpayuu’®

1. TIpssiMonnHENHOE pacnpOCTPaHEHHUE CBETA.

2. OTpaxeHue cBeTa.

3. [lomyyerne w300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJax.

4. IlpenomneHue cBeTa.

5. OnTH4ecKkuil CBETOBO/I.

Jlabopamopnvie pabomol u onvimel.

1. UccnenoBanue 3aBHCHMOCTH yria
OTp@)XEHUsI CBETOBOIO Jyda OT YIjia
naacHus.

2. 3ydyeHue XapakTepUCTUK H300paxKeHUs
MpeaMeTa B TUIOCKOM 3epKalle.

3. Uccnenosanue 3aBHCUMOCTH yriaa
MPEJIOMJICHUST CBETOBOTO JIyda OT yIJa
a/ICHUS Ha TPAHUIIE «BO3IYX—CTEKIION.

Habmrogenne OMBITOB, JEMOHCTPUPYIOMIUX SBICHHE NPSIMOIMHEHHOTO pacIpOCTpAaHCHHUS CBeETa
(BO3HHKHOBEHHE T€HH U TMOIYTCHHN), M UX HHTEPIIPETAIHS C HCIOIh30BaHUEM MOHATHUS CBETOBOTO Jy4a.
OOBsicCHEeHHE W MOJAETHMPOBAHUE TIOCIIE PACCYNKACHHUS C IEJaroroM Mo CXeMe CONHEYHOTO M JIYHHOTO
3aTMEHUH.

HccnenoBaHue ¢ 0nopoi Ha TEXHOJIOTMUECKYIO KapTy MO/ pyKOBOJCTBOM I€arora 3aBUCUMOCTH yTiia
OTPa)KEHHUsI CBETOBOIO Jiy4a OT yTIJla aJeHUs.

H3ydeHue ¢ MOMOIIBIO MeJarora CBOMCTB H300paKCHHS B TNIOCKOM 3epKaJie.

Habnronenue u 00bsICHEHUE COBMECTHO C MEIar0roM OIBITOB IO MOJTYYCHHIO U300paKCHU B BOTHYTOM
Y BBITYKJIOM 3epKayiax. HabmroieHne u 00bsICHEHHUE MOCIIE PAcCyKACHUS C MEIaroroM o CXeMe OIBITOB
10 TPEJIOMJIEHUIO CBETA Ha IPaHMIIE PA3IUYHBIX CPEMA, B TOM YHCJE OIBITOB C MOJHBIM BHYTPEHHUM
OTpPaKCHUEM.

HccnenoBanue moa pyKOBOJACTBOM IMEAArora 3aBUCUMOCTU YIJIa TPEJIOMIIEHHS OT YIJla MageHHs
CBETOBOI'O JIy4a Ha IPaHULE «BO31LyX—CTEKIION.

Pacno3znaBaHne ¢ momoupl0 Neaarora SIBICHUA OTPaKEHUsl U MPEJIOMJICHUSI CBETa B MIOBCEAHEBHOM
KI3HA. AHaIN3 1 00BSICHEHHE COBMECTHO C IEAArOrOM SIBICHUS ONTHYECKOTO MHUPaXKa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 A€WCTBHUS C OMOPOM Ha ajlrOpUTM, MPEABAPUTEIHHO
Ppa300paHHBIil COBMECTHO C MIEIAroOroM ¢ UCIOJb30BAaHUEM 3aKOHOB OTPAKCHHS U MPESIIOMIICHHS CBETA.

JInn3pl
U ONTHYEeCKHE
npuodops! (6 4)

JIunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  pomoannapama, MUKpPOCKONA U
meneckona (MC). [naz xax onmuueckas
cucmema. bnuzopyxocms u danrbHo30pKOCHb.
Htemoncmpayuu’

1. Xox my4eii B coOuparoreit JInH3e.

2. Xon Jry4eil B paccenBaromeil JImn3e.

3. [Monydyenne wu300pakeHU C MMOMOIIBIO
JIMH3.

4. TTpuHIMNI JNIEUCTBHUS
MHUKPOCKOIIA ¥ TEJIECKOTIA.

5. Monens riasa.

(otoamnmapara,

[Nomyaenne o KOHTpoOJIEM Teslarora U300paskeHni ¢ MOMOIIBIO COOMPAIOIIEit M pacCenBaIOIIEH JINH3.
Omnpenenenue ¢ OMOPOit Ha AITOPUTM Pa3pabOTaHHOTO COBMECTHO C MeIaroroM (POKyCHOTO paccTOSTHUS
1 ONTHUYECKOHN CHIIBI COOMpAIOIIEH JTMH3BI.

AHanM3 COBMECTHO C I1€1aroroM yCTPONWCTBA U MPUHIINIIA IEHCTBHS HEKOTOPBIX ONITHYECKUX TPUOOPOB:
¢doroammapara, MUKpocKora, Teneckona (MC — Ouonorus, acTpOHOMHUS).

AHanu3 ¢ ormopoi Ha TEXHOJOTHYECKYIO KapTy TO0JT PYKOBOJACTBOM Tie/iarora sIBJICHHH OJIM30PyKOCTH U
JATFHO30PKOCTH, IpUHIHNIA eicTBrua oukoB (MC — Ouomnorus).
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Jabopamopnvie pabomol u onvimel.

1. ITonyyenne wn300pakeHUH C TOMOIIBIO
coOuparoIIei JNH3bL.

2. OnpeneneHue (OKYCHOTO PacCTOSHUS U
ONTHYECKOH CHIIBI COOMpArOIeH JIMH3bI (MIH
3JIEKTPOHHAS AEMOHCTPALNS).

Pa3znoxenue
0eJIoro cBeTa
B ciekTp (3 4)

Pasnooicenue  Oenoco ceema 6 cnexmp.
Onvimvr Hotomona. Cnooicenue cnexmpanbHbix
yeemoas. [ucnepcus ceema.
Htemoncmpayuu’
1. Pa3noxeHnue 6enoro cBera B CHEKTP.
2. Ilomyuenne 06enoro cBera HpU CIOKECHUU
CBETa Pa3HbIX [IBETOB.

Jabopamopnvie pabomot u onvimul.

1. OnpITHl O pa3foXKEeHUI0 Oenoro ceera B
CIIEKTp.

2. OnBITH 110 BOCHPUATHIO I[BETA MPEIMETOB
Opu HMX HAOJIOJNEHWU Yepe3 IIBETOBbIC
(GUIBTPEL

HabnroieHue COBMECTHO € IIEAaroroM o pas3iaoiKeHHUIo OeJIoro cBeTa B CHEKTD.

Habmonenue u o0bscHeHre Ha 6a30BOM ypOBHE I10]] pyKOBOJCTBOM IE€JJarora OIbITOB MO MOJXYYSHHIO
0eJIoro cBeTa IPH CIIOKESHHUHU CBETa Pa3HBIX LBETOB.

IIpoBenenue 1 0OBACHEHNE MOA PYKOBOJICTBOM II€/Iarora OIBITOB II0 BOCIIPUATHIO IBETa IPESIMETOB
TIpH UX HAOJIIOICHUH Yepe3 IIBETOBBIC (PIITBTPHI (IIBETHBIC OYKH).

Paznen 12. KanToBsble siBienus (17 4)

Hcnyckanue

M IIOIJIOLCHHU e
CBeTa aTOMOM
@)

Onvimol Pezepgopoa v mianeTapHasi MOJICIb
aroma. Mopnens aroma bopa. HUcnyckanue u
noznowjenue  ceema  amomom.  Keanmul.
Jlunetiuamoie cnexmpeol.

OO6cyxIeHre ¢ TOMOIIBIO Tie1arora ey ONbITOB Pe3epdopaa no uccienoBaHuio aTOMOB, BBIJIBUKEHHE
THIIOTE3 O BO3MOXKHBIX PE3yJIbTaTaX OIBITOB B 3aBUCHMOCTH OT MPEIIO0JIaraeMoro CTPOCHHUSI aTOMOB,
(hopMyIHpPOBaHUE BHIBOJIOB U3 PE3YJIHTATOB OIBITOB.

OO6cyx/aeHne ¢ OMOpPOd HAa TEXHOJIOIMYECKYI0 KapTy I0J PYKOBOJICTBOM II€Aarora MpOTUBOPEUHA
IUIAHETAPHON MOJIEITH ATOMa U OCHOBAHUIA IJIsl THIIOTE3bl Bopa 0 CcTaloHApHBIX OPOUTAX IEKTPOHOB.
HabGmtoieHne COBMECTHO € MEIaroroM CIUIOMIHBIX M JHHEHYAThIX CHEKTPOB U3IYUEHHS Pa3IUYHBIX
BeiiecTB. OObsCHEHHE C OMOPO HA TUIAKTHYSCKAN MaTepPHA JINHEHYATHIX CIIEKTPOB U3JTyUYCHUSI.

Crpoenue
aTOMHOTO siApa
(6 1)

PanuoakTuBHOCT. Arbgha-, bema- u eamma-
usnyuenua.  CTpoeHWe  aTOMHOTO  siApa.
Hyxknonnas moodens amomuoco sadpa. Mzomonal.
Paouoaxmuenvie npespaujenus. Ilepuoo
noaypacnada amomuwix soep.

Hemoucmpayuu

1. CreKTphl U3JIy4eHSI U TOTJIOMICHUS.

2. CreKTpsl pa3IN4YHBIX ra30B.

OO6cyxaeHne COBMECTHO C MEJAaroroM BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOECHUS Afpa.

Omnpenenenue Mo cXeMe ¢ MCHOIb30BAHUEM METOJMYECKOr0 MaTepuaina oA PyKOBOJACTBOM I€Iarora
cocCTaBa AJCP MO 3aJaHHBIM MACCOBBIM U 3apAA0BBIM YUCJIaM M 110 ITOJIOXCHHUIO B HCpPIO)IPI‘IGCKOﬁ
cucreme 31eMeHToB (MC — xumus).

AHanm3 ¢ OTopoil Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM I1€arora M3MEHEHHs COCTaBa sapa
1 €ro IOJIOXKEHUsI B TIEpHOINUECKOi ciucteme npH | |-paguoaktuBHocTH (MC — XUMHs).
HccnenoBanne ¢ HOMOIIBIO ITEAarora TPEKOB | |-4acTHIl IO TOTOBBIM (oTorpadusim.

Habmonenue 3a nqeMoHCTpanuei paboThl M3MEPEHHsT PAIMAMOHHOTO (hOHA C MOMOIIBIO O3UMETPA,
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3. CnexTp Bogoposa.

4. Habmonenune TpekoB B kKamepe BubcoHa.

Jabopamopnvie pabomut u onvimol.

1. Habniodenue cnaownslx U JAuHeU4amolx
CHeKMPO8 U3NLYUEeHUSL.

2. UccnenoBaHue TpeKoB: U3MEPEHHUE YHEPTUU

OIIEHKA €0 MHTEHCHBHOCTH.
AHanM3 COBMECTHO C MEJaroroM OWOJOTMYECKHX W3MEHEHHH, MPOUCXOJSIIINX MOJ JAeHCTBHEM
paanoakTuBHHIX m3mydeHunit (MC — Ouomorus).

Habmronenne mpeMoHCTpamuy 00 HMCIIONBF30BAaHUE PaJHOAKTUBHBIX U3IydeHHil B meamiuae (MC —
OMOJIOTHS).

YacTUIBl MO TOPMO3HOMY ™yt (TO
¢dororpadusm) (num 9JIEKTPOHHAS
JIEMOHCTpAIIHS).
SnepHbie SlnepHble peakiuu. 3aKOHBI COXpaHEHWs | PelreHHe THITOBBIX pacu€THBIX 3amad B 1—2 JEHCTBHS C OMOPOM HA alTrOPUTM, MPECABAPUTEIHHO

peakuuu (7 4)

3apsIOBOTO M MAaCCOBOTO YHCEIl. DHepaeusi cesi3u
amomuvix a0ep. Ceéa3b maccvl U IHEPISUU.
Peaxyuu cunmesa u denenust sadep. Ucmounuku
anepeuu Connya u 36¢30 (MC).

Snepnas JHEpPTreTHKA. Heticmeus
PAOUOAKMUBHBIX — UBNYYEHUUl  HA — JICUBble
opeanusmol (MC).

JHemoncmpavuu

1. PaGora cuéTunKa MOHU3HUPYIOIINX
U3IIy4eHUi.

2. Peructpamus  W3JIydeHHs ~ IPUPOAHBIX

MUHEPAIOB U IPOLYKTOB.

Jlabopamopnsie pabomol u onvimel.

1. U3mepenue pagnoakTUBHOrO (oHa (Wiu
JJIEKTPOHHAS AEMOHCTPAILHS).

Ppa300paHHBIi COBMECTHO C IIEIar0OroM C HCIIOJIh30BAHUEM 3aKOHOB COXPAHCHHUST MACCOBBIX U 3aPSIIOBBIX
YKce] Ha ONpECICHHUE PEe3yJIbTaTOB SICPHBIX PEAKIMi; aHATN3 BO3MOXKHOCTH WJIM HEBO3MOXKHOCTH
SIIEPHOM peaKiuu.

O11eHKa ¢ TIOMOIIBIO [IeIarora YSHEPTUH CBSI3H SACP C UCIOJIb30BaHUEM (HOPMYJIIbl DUHINTSHHA.
OOcyXIeHne COBMECTHO C MEJaroroM IEPCHEeKTUB HCIOJIb30BaHHS YIPABISIEMOTO TEPMOSACPHOTO
CHHTE3a.

O0CyxIeHNnEe COBMECTHO C TI€JArOrOM IPEUMYIIECTB 1 IKOJIOIMIECKUX MTPOOIIEM, CBSI3aHHbIX C AACPHOM
sHepretukoit (MC — sKoJors).

MoBTOPUTENbHO0-00001IaI0 NI MOAYJIB (9 4)

Cucremaruzanus
u 00001EeHne
MPEJMETHOTO
COJIepIKaHUs

H OTIbITa
JIeSTeNIbHOCTH,
nproOpe-TEHHOTO
NPU U3y4eHUU
BCETO Kypca
¢busnKH

O0oOmieHne  comepkaHHWs — KaXIOoro U3
OCHOBHBIX pa3zaenos Kypca ¢bu3nKu:
MEXaHWYECKUE, TETJIOBBIC, JJIEKTPOMArHUTHBIE,
KBaHTOBEIE SIBJIEHU.

Hayunsl1it MeTo/1 MO3HAHUS U €0 pean3alus B
(bu3MUecKHUxX MCCle0BaHUSIX.

CBs13p (DM3UKH M COBPEMEHHBIX TEXHOJIOTHH B
obnactu mepenaun WHPOpPMAIMH, SHEPTETUKE,
TpaHcIopTe

BrImoHeHNEe ¢ MOMOIIBIO Tiejarora y4eOHbIX 3aJaHui, TpEOYIOMUX JEMOHCTPANH KOMIIETEHTHOCTEH,
XapaKTepU3YIOUIMX €CTECTBEHHOHAYYHYK) TI'PaMOTHOCTh: HMPUMEHEHHUs IOJYYEHHbIX 3HAHMM IS
HAy4YHOTO OOBSICHEHUS (DM3MUECKUX SIBICHUN B OKPYXKAIOIIEH MPUPOJE W MOBCEIHEBHOHN KHU3HU, a
TaKk)Ke BBISABICHUS (PU3NYECKUX OCHOB psa COBPEMEHHBIX TEXHOJIOTH; MPUMEHEHHsI OCBOSHHBIX
AKCIIEPUMEHTATBLHBIX YMEHHH JIJISI UCCIECTOBAHMS (GU3NISCKUX SIBICHUI, B TOM YHCIE JUIS TPOBEPKHU
TUTIOTE3 U BBISIBJIICHUSI 3aKOHOMEPHOCTEIA.

Pemienne TUTIOBBIX pacuéTHBIX 3a7ad B 1—2 AEWCTBHS C OMOPON HAa aJrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C II€aroroM, B TOM YHCJE MPEINOIarafolluX UCTIOIb30BaHUE (PU3MUECKON
MOJICJIA 1 OCHOBAaHHEIX Ha COJICPIKAHUHU PA3IMYHBIX Pa3/ICoOB Kypca (DU3UKH.
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[Ipu pa3paboTke paboueil NporpaMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JOJDKHBI OBITh yYTE€HBI BO3MOYKHOCTH
MCIIOJIb30BaHUs 3JIEKTPOHHBIX (LHPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOUIMXCA y4eOHO-METOJAUYECKUMHU MaTepuaiaMu
(MyTbTUMEIUHHBIE TIPOTPAMMBI, SJICKTPOHHBIC YIYEOHUKH U 3aJJAYHUKH, JIEKTPOHHbIE OMOIUOTEKH, BUPTYyalbHbIE Tab0paToOpuy,

UTPOBBIE MIPOTPaMMbI, KOJUIEKIIUU HIU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB), PECAUTU3YIOIIMX AUIaKTHUYecKrue Bo3MoxkHOocTH MKT,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENIHLCTBY 00 00pa30BaHUH.
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