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denepanpHas pabodas mporpamMma Mo YydeOHOMY mpenMery «Dusnka
(6a30BBIN  ypoBeHB) (TpeameTHas o001acTh «EcTecTBEHHO-HAYyYHBIC MPEIMETHI)
(ayee COOTBETCTBEHHO — Mporpamma o Gpusnke, Gu3nKa) BKIOYACT TOSICHUTEIHHYIO
3aMHCKY, COJep)KaHne OO0Y4YCeHHS, TUTAHUPYEMbIC PE3yIbTaThl OCBOCHHS MPOTPaMMBI
1o (pu3mMKe, TeMaTUIECKOE MIIaHUPOBAHUE.

[NOACHUTEJIBHA A 3AIIMCKA

®enepanbHas padouas mporpaMma o pusuke A1 00yJaromuxcsl ¢ 3a1eP>KKOU
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 001IEro 00pa3oBaHus
NOJArOoTOBJIEHa Ha ocHOBe dDenepalibHOrO0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHaapTa ocHoBHoro oobuiero odpaszoBanus (IIpukaz Munmnpocsemenus Poccun 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 Hosa6ps 2022 1. Ne 1025), @enepanbHoii paboueil mporpaMMbl OCHOBHOTO OOIIETO
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
pacipeneNeHHbIX 10 KJIaccaM IMPOBEPSIEMBIX TPEOOBaHUH K pe3yibTaTaM OCBOCHHUS
®denepalbHON aIaNTUPOBAHHON 00Pa30BATENBHON MPOTPaMMBbl OCHOBHOTO OOIIETro
oOpa3oBaHusl JIJIs1 00YYAIOIINXCA C 3aJIEPKKON TICUXUUECKOTO Pa3BUTHSI.

OO0mas xapakTepucTuKa y4e0HOro npeamera «Pu3znka

VYuebuniit  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOIMMM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (QU3NYECKHE 3aKOHbl MHPO3JaHUs
ABIIIIOTCS.  OCHOBOM COZIEpXKaHUsI KypCOB XUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKa BOOPYKAET OOYYAIOIIMXCS HAyYHBIM METOJOM IO3HAHUA,
MO3BOJIAIOIINUM MOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[TpenmeT MakcMMabHO HampaBiieH Ha (GOPMHUPOBaHUE UHTEPECA K IPUPOTHOMY
U COIMAJIbHOMY MHpPY, COBEPIICHCTBOBAHUE IMO3HABATEIbHON JESTEbHOCTU
oOyuatomuxcs ¢ 3[1P 3a cueT oBnageHUsI MBICIIUTEIBHBIMU ONEPALUSIMU CPABHEHMS,
0000111eHHsI, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (HOPMHUPOBAHKE
BO3MOKHOCTE COBMECTHOM JESATEIBHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3BuTui0 y oOyuarommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaXeHMs, (PYHKIIMOHAIbHOM TIPaMOTHOCTH, YMEHUSA
BOCIIPUHUMATh M KPUTHUYECKH AHAIMU3UPOBATH WH(GOPMAIIMIO, MPEACTABICHHYIO B
paznuyHbIX (popMax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUU
00y4JaronIuxcst 3aKI0YaeTCsl B YCBOEHUU OCHOBBI (PU3NYECKUX 3HAHUM, HEOOXOUMBIX
JUIA TIOBCEIHEBHOM JKM3HM; HABBIKOB 3JJ0POBOIO M OE30MACHOTO AJisi YeJOBeKa U
OKpY>Karollen ero cpeapl 00pasa KU3HU; GOPMUPOBAHUN IKOJIOTUYECKON KYIbTYPHI.
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[TporpamMma oTpaxaer coaep:xkanue oOydeHus npeametry «Du3ukay ¢ yueTom
0co0BIX 00pa3zoBaTeNibHBIX NOTpeOHOCTEN 00yyatomuxcs ¢ 311P. OBnageHne faHHBIM
y4eOHBIM MPEAMETOM MPEJICTABIISAET ONPEACIICHHYIO TPYAHOCTD JJIs1 O0yUYaIOIIMUXCS C
3I1P. 310 cBsI3aHO ¢ OCOOCHHOCTSIMU MBICTUTEIBHON 1€ATEIbHOCTH, IEPUOUYECKUMU
KOJeOaHUsIMU BHUMAaHUS, MaJbiM OOBEMOM MaMSTH, HEIOCTATOYHOCTBHIO OOIIEro
3amaca 3HaHUM, TMOHUKEHHBIM I103HABATEIbHBIM HHTEPECOM W HU3BKUM YPOBHEM
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 pa3BUTHS: UCIHOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOIro MaTepuania.

JlanHass mporpamMma KOHKPETU3HPYET COJEp)KaHHE TMPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHMSIMH O0Opa30BaTEIBHOIO CTAHJAAPTa, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YUYEHHUS! pa3[eioB (U3UKH C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKM y4e€OHOro Ipoliecca, BO3pPACTHBIX U
MICUXOJIOTHYECKUX 0coOeHHOCTEH oOyuarommuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111eT0
oOpa3oBaHMsI, OIpeneasieT MUHUMAaJIbHbII HA0Op OIBITOB, JEMOHCTpAlLMi,
IPOBOAMMBIX ~ YYMTEJIEM B KJacce, JaObOpaTOpHbIX pabOT, BBINOJIHIAEMbIX
00yJaIOIIMMHUCH.

Meroguueckorn OCHOBOM M3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOTO
oO1ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-EATEILHOCTHBIN ITOIXO/,
00€CreYnBaAOIMINA JTOCTUKEHUE JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
0o0pa3oBaTeNbHbIX  PE3YJbTATOB MOCPEJICTBOM OpraHu3aluu AKTUBHOU
MO3HABATENIbHON AESATENBbHOCTH OO0YYalOLIMXCs, YTO OYEHb BAXKHO NPU OO0yYEeHUU
nereit ¢ 311P, g KOTOpbIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHOM aKTUBHOCTH.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera « Dusukar»

Obwue yenu wn3yyeHus yudeOHoro mnpeamera «®Dusmka» NpeaCTaBICHbI B
®denepanbHOM paboueit mporpaMme OCHOBHOTO 00111eT0 00pa3oBaHus.

OCHOBHOM 1ebI0 O0yUEHHUs AETel ¢ 3aJepKKOM MCUXUYECKOrO Pa3BUTUSA Ha
JAHHOM TIPEIMETE SBJISIETCS: IOBBIIICHHE COLMAJIBHON ajanTaluu JETed uepes
NpUMeHEeHHEe (PU3NUECKUX 3HAHUM Ha MIPaKTHKE.

st obygaronuxcst ¢ 3I1P, Tak ke, Kak U 11 HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB,  OCBaWBAIOLIMX  OCHOBHYIO  00pa30oBaTeibHYIO  IMPOrpammy,
JOMUHUpYIOIIEe 3HaUeHHE TPHUOOPETAIOT TaKue yeiu, Kak:

. npuoOpeTeHue uHTepeca u crpemiienus ooydaromuxcs ¢ 3[1P k nHayunomy
M3YYEHUIO TPUPO/IbI, Pa3BUTUE UX UHTEIJIEKTYaJbHbBIX U TBOPYECKUX CIIOCOOHOCTENH;

- pa3BuTHE OAa30BBIX MPEACTABICHUA O HAYyYHOM METO/E€ IO3HAHUS U
(hopMHpOBaHUE UCCIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;

- dbopMUpOBaHME HAyYHOIO MHUPOBO33PEHUS, Ha JOCTYIHOM s
obOyuarontuxcs ¢ 3I1P ypoBHe, kak pe3yibrara U3y4yeHUs] OCHOB CTPOEHHUS MaTepUu U
(byHIaMEeHTaJIbHBIX 3aKOHOB (PU3UKHU;



. (opmMupoBaHuE MpeACTaBICHUN O ponu (GU3MKHU JJIS PA3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.
JlocTrxeHne 3TUX Lenei 00ecreunBaeTCsl peIeHHEM CIEYIOIMNX 3a0ay.:

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

. NpUoOpeTEeHNEe YMEHUN ONUCHIBATE U OOBICHATH (PU3HUECKHUE SBICHUS C
UCIOJIb30BAHUEM IOJTyYEHHBIX 3HAaHUH U C OIIOPOW 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 SKCIEPUMEHTAJbHBIE HCCIEAOBAHUS C HCIOJIb30BaHHEM
M3MEPHUTENBHBIX TPUOOPOB (MOJT PYKOBOJCTBOM YUHUTETIS);

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

. 3HAKOMCTBO  cO  cepamMu  NPOPECCUOHATBHOU  AESITEIbHOCTH,
CBSI3aHHBIMM C (U3HUKOM, M COBPEMEHHBIMU TEXHOJIOTMSIMHM, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3UUECKON HayKH.

Ocob0enHocTu 0TOOpa M afanTAlUM Y4eO0HOr0 MaTepuaJia no gusmnke

OcnoBoit 00y4yenus ooyuaromuxcs ¢ 3I1IP Ha npeameTax ecTeCTBEHHOHAYYHOTO
IMKJIa SIBJSIETCS. PA3BUTHE Yy HUX OCHOBHBIX MBICIUTENBHBIX OMEpaluii (aHaius,
CUHTE3, CPaBHEHHE, 0000IIEHUE) HA OCHOBE BBHITIOJHEHUS PA3BUBAIOIINUX YIIPAKHEHUH,
dbopMHUpOBaHHE TIPUEMOB YMCTBEHHOM paOOThI: aHAU3 UCXOJHBIX JIAHHBIX,
MJIAaHUPOBAHKME MaTepurasa, OCYIIECTBICHUE MOATAITHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKKe OCYIIECTBISETCS JIUKBUAAINS MPOOETIOB B 3HAHUSX, 3aKPETUICHNE N3YYEHHOTO
MaTepuana, 0TpaboTKa aJropuTMOB, TOBTOPEHHE MpoiieHHoro. bosbinoe 3HadeHne
OpHUIaeTCs YMEHHIO paccka3aTh O BBIMOJHEHHONW paboTe C MpaBUIIBHBIM
yIOTpeOJIEHNEM COOTBETCTBYIOIICH TEPMHUHOJIOTHU M COONIOJIEHUEM JIOTUYECKUX
cBsi3eil B m3yaraemMoMm matepuaie. st oOyvaromuxcs 3IIP Ha ypoBHE OCHOBHOIO
o01iero oOpa3oBaHUs MO-TPEKHEMY SIBJISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN
YPOBEHb Pa3BUTHUS OTIACIBHBIX TMCUXUYECKHX TPOIECCOB (BOCTIPHATHS, BHUMAaHUS,
MaMSATH, MBIIIJIEHUS), CHIPKCHHBIH YPOBEHb MHTEIICKTYAIbHOTO Pa3BUTHS, HU3KUN
YPOBEHb BBHITIOJIHEHUS YUYEOHBIX 3a/IaHUM, HU3Kas yCHEIIHOCTh o0yuenus. [loatomy
npu u3ydeHuu (Ppu3uku TpeOyeTcs IelieHaNpaBIeHHOE MHTEIUIEKTYalIbHOE Pa3BUTHE
oOyuarormuxcst ¢ 3I1P, oTBedarommee WX OCOOCHHOCTSM M BO3MOKHOCTSIM. YUET
ocobennocteit oOyuaroruxcst ¢ 3P Tpebyer, uyToOBI TpM WU3YYEHUH HOBOTO
MaTepuaia o0s3aTeIbHO MPOUCXOIUII0 MHOTOKPATHOE €r0 IOBTOPEHUE; pAaCIIMPEHHOE
pacCMOTpPEHHE TEM | BOIPOCOB, PACKPBHIBAIOIINX CB3b (PU3UKH C IKHU3HBIO;
aKTyalu3alus MEePBUYHOTO JKU3HEHHOTO OIBITa 00YJYarOIINXCSI.

VYcBoeHrne MporpaMMHOrO MaTepualia Mo (U3MKE BbI3BIBACT OOJBIINE
3arpyaHeHus: y oOydaromuxcs ¢ 3I1P, mostomy Teopusi m3ydaercst 6e3 BBIBOIOB
cIoXHBIX (hopmyn. 3amaum, TpeOyrolMe MPUMEHEHUS CIOXKHBIX MaTeMaTHYECKHX
BBIYHCITICHUH U (OPMYII, B OCOOCHHOCTH TaKUX TeM, Kak «MeXaHu4IeCKoe ABIKECHUEY,
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«ApxumenoBa cuia», «MexaHHUecKas SHEPrus», «NEKTPUUYECKUE SIBICHUS,
«ONEKTPOMATrHUTHBIE SIBJICHUA», PELIAIOTCS B KJIACCE € TIOMOILIBIO YUUTEIS.

Oco0oe BHHMMaHuE MpU HU3YyYEHUU Kypca (PU3UKU yJemnsieTcs MOCTaHOBKE U
OpraHM3alM KCIIEPUMEHTA, & TAKXKE MPOBEACHUIO (IPEUMYLIECTBEHHO Ha Ka)/10M
YpOKE€) KpaTKOBPEMEHHBIX JEMOHCTpAalMid (BO3MOXHO C  HCIIOJIb30BAaHHEM
AJIEKTPOHHOM JeMoHcTpanuu). HekoTopble TeMbl 00513aTEIBHO JOJKHBI BKJIHOYAThH
ONOpHBIE JIabOpaTOpHbIE PAOOTHI, KOTOPHIE pPa3BUBAIOT YMEHHME I0JIb30BATHCSA
npocTeimuMu  pubopamMu, aHaJM3UpOBaTh TNOJY4YEHHBIE MJaHHbE. B cBsi3um ¢
OCOOCHHOCTSIMM  TIOBEJEHUS W jAeATedbHocTH  oOyuatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTH) MPEYCMOTPEH CTPOKAUIIMIA KOHTPOJIb
3a COOJIOICHUEM MPaBUJ TEXHUKH O€30MaCHOCTH MPH MPOBEICHUH JTa00PaTOPHBIX U
MPaKTUYECKHUX PaloT.

bonpmoe BHUMaHue npu u3ydeHu Gusnku nogpoctkamu ¢ 3I1P oOpamaercs
Ha OBJQJICHUE MMH IPAKTHUYECKHMMM YMEHMSAMHU W HaBblkamu. lIpemycmarpuBaercs
YMEHbIIIEHUE 00bEeMa TEOPETUYECKUX CBEACHUW, BKIIOUYEHHME OTHENIbHBIX TEM WM
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 OTBOJUTCS 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
TUCUUIUIMHAMU, Kak reorpadusi, xumusi, Ouonorus, T.K. oOydaromuecs c¢ 3P
0COOEHHO HYXIAIOTCSA B MPENOAHECEHUH OJTHOTO M TOrO K€ Y4eOHOro marepuaina B
pPa3IMYHBIX AaCMEKTaX, B €ro BapbUPOBAaHWU, B HEOJHOKPATHOM IOBTOPEHUU H
3aKpEIUICHUH TIOJIYYEHHBIX 3HAHMW W MNPAKTUYECKUX ymeHuu. [lo3Boiss
paccMaTtpuBaTh OJMH M TOT K€ Yy4yeOHBIH Marepuall C pa3HbIX TOYEK 3pEeHMUS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r'0 JIYUILIEMY OCMBICIICHHIO, 00Jiee MPOUHOMY
3aKPETUICHHUIO TIOJyYECHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

IlpumepHble BuAbI JeaATedbHOCTH oOydarommuxcss ¢ 3IIP, oOycioBiieHHBbIE
0co0bIMM  00pa30oBaTeJIbHbIMM  NOTPEOHOCTSIMH M o0ecnevyuBaOIIHe
OCMBICJICHHOE OCBOCHHE CO/IePsKAHUM 00pa30oBaHus 1O npeaMery «Du3suka»

[IpumepHas TeMaTuyeckas U TEPMHUHOJOTUYECKAS JIEKCUKA 0 Kypcy (pU3uKu
cootBetrcTBYeT DOIT OOO.

Conepxxanue BUIIOB jesTesbHOCTU oOyuaromumxcs ¢ 3[1P Ha ypokax ¢usuku
OTIpeeNsIeTCs UX 0COOBIMH 00pa30BaTENbHBIMU MOTPeOHOCTAMH. [ToMuMO TTUPOKO
ucnospzyemMbix B @OIT OO0 obmmx i Bcex 00ydyaroluxcsi BUAOB JAESTeIbHOCTU
CJIeyeT YCUJIUTh BUBI ACSTENbHOCTH, crieln(UYHbIC ISl JAaHHON KaTeropuu JeTew,
o0ecrneunBaroIIue OCMBICIIEHHOE OCBOGHUE COAEpk aHHUs 00pa30BaHUs MO MPEIMETY:
YCWJIEHHE MPEAMETHO-ITPAKTUYECKON JIEATEIbHOCTH C AKTUBU3ALMENl CEHCOPHBIX
CUCTEM; OCBOEHME MaTepuaja C OIOpPOM Ha aJIrOPUTM; «IIOLIArOBOCTb» B M3yYEHUHU
Marepuaa; UCTOJIb30BaHUE JOMOIHUTENbHON BU3YaJIbHOM OMOPHI (CXEMBI, IIA0TOHBI,
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OTIOpHBIE TaOJIMIIBI); PEYEBOMl OTUET O TMpoLecce U pe3yibTare AeATeIbHOCTH;
BBINOJIHEHUE CHEIUAIBHBIX 3aJaHuil, 00ecneuyMBarOMX KOPPEKLUIO PETYJsSLun
y4eOHO-TI03HABATEJIbHOM J1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTAaTa.

Jia oOyuarommxcsi ¢ 3IIP cyliecTBEeHHBIM SBISIIOTCS IpUEMbl pabOTHl ¢
JEKCUYECKUM MaTepuanoM 1o mpenmery. IlpoBoautcst cneumanbHass pabora 1o
BBEJICHUIO B AKTUBHBIM CJIOBAaph OOYYAIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4aemble TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHON OCHOBE, 00s3aTeNIbHA BU3yaJIbHAs
MOJIIEPKKA, aJITOPUTMBI pabOTHI C OTIPEACTICHUEM, OTTIOPHBIE CXEMBI JIJIs1 aKTyaTH3aIiu
TEPMUHOJIOTHH.

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

1. Ilpm ompoce HEOOXOOUMO: JdaBaTh aJIrOPUTM OTBETA; pa3peliarh
MI0JIb30BATHCSA MJIAHOM, COCTABJICHHBIM IIPH MOJATOTOBKE JOMAIIHETO 3aJaHMsl; 1aBaTh
00JIbI1I€ BPEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3pellaTh JelaTh NpeBapUTEIbHbIC
3aIlCH, MOJIb30BATHCS HATJISIAHBIMU OCOOUSMHU.

2. Tlo BO3MOXKHOCTH 3aJaBaThb OOYYalOIIMMCS HABOJSIIME M YTOYHSIOIINE
BOITPOCHI, KOTOPBIE IIOMOTYT UM IOCJIEOBATENBHO U3JI0KUTh MaTepHall.

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

4. B npouecce U3y4eHHs] HOBOrO MaTrepuaia BHUMAHHE YYEHUKOB oOpalaercs
Ha HanboJiee CIOKHBIC pa3jeibl u3ydaemMoil TeMbl. Heo0xonumo vaiie oopamarbes K
HUM C BOIIPOCaMHU, BBIICHSIOIIMMU IOHUMaHHUE y4eOHOT0 MaTepurana, CTUMYJINPOBATh
BOIPOCHI IIPH 3aTPYAHEHUSX B YCBOEHUH HOBOTO MaTepHalia.

Mecto yuyeOHoro npeamera « Pusuka» B y4eOHOM ILJIaHE

B coorBercTBUM ¢ DenepaibHbIM TOCYAApCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAapTOM OCHOBHOTIO 00111ero 00pa3oBanus yueOHbli npeaMer «Du3nkay BXOIUT B
npeaMeTHyI0 001acTh «ECTECTBEHHBIE HAyKU» M SIBISETCS O00s3aTEIbHBIM IS
m3ydyenusi. Conepkanue ydeOHOro mnpeamera «®Pu3nka», NPEACTABICHHOE B
®denepanbHOl pabouelt mporpamme, cootrBeTcTByer OI'OC OO0, DenepanbHOi
oOpa3oBaTeIbHOM IPOrpaMMe OCHOBHOTO 00Imero ooOpazoBanus, DenepanbHOI
aJanTUPOBAHHON 00pa30BaTEILHOM MPOrpaMMe OCHOBHOTO O0IIETO 00pa3oBaHuUs JIsl
oOydJaronmxcst C 3aJepKKOM TCUXUYECKOro paszButusi. OOIee dYHCIO 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 [TPEAMETA «®U3NKA»

8 KVIACC

Pa3nea 6. TensioBbIe ABJICeHUSA

OcHoBHble  NONOJHCEHUS  MOJIEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvl amomos u monexyr. Onvlmoel, nOOmMeepicoaroujue
OCHOBHbLE NONONHCEHUS MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopenn TBEPAOro, XUAKOTO M Tra3000pa3HOr0 COCTOSIHUM BELIECTBA.
Kpucmannuueckue u amopgusie mena. ObviacHeHue c8ouUcms 2azos, HuoKocmet u
MBEPObIX MeNl HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYEeCKoU Mmeopuu.
CmauuBaHue u KanuaiapHle aeienus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi.  Cnocobbl  uzmeHenuss  GHYMpEHHel  SHepeUuu:
menionepeoaua u cogepuierue pabomol. Buovl menionepeoauu. menionposooHOCHb,
KOHGeKYUsl, UslydeHue.

KomuuectBo TemnoTel. Yoenvnas mennoémxocms seuecmsa. 1enioobmen u
menjiogoe pasHosgecue. YpasneHue meniogo2o o6aiauca.

IInasnenue u omeepoesanue KpUCMALIUYECKUX gewecms. YoenvHas menioma
naaenenus. Ilapoobpazoeanue u kondencayus. Ucnapenue (MC). Kunienue. Yoenvnas
menjioma  napooopasoéanus.  3a8UCUMOCMb  MEeMnepamypvl — KUNeHus  om
ammocgheprozo oasnenus. Brasicnocme 6030yxa.

DHeprus TOIUBA. YoenvHas menioma c2opanusl.

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

3axon coxpanenus u npespaweHus dHepauu 8 menniogvlx npoyeccax (MC).

Jemoncmpayuu

1. Hab6nronenne 6poyHOBCKOTO IBHKECHHUSI.

2. Hab6nronenue nuddysun.

3. Habmronenue sBIeHU CMauMBaHKS U KalMILIIPHBIX SBJICHUM.

4, HabGnronenue TemioBoro pacumpeHus Ted.

5. N3menenue naBneHus raza npyu U3MEHEHUU 00bEMA M HArpEeBaHUU WM
OXJIQXKJICHUH.

6. [TpaBuia u3MepeHus: TEMIIEPATYPHI.

7. Buae! Tenmonepenaun.

8. OxnaxaeHue mpu COBEPIIECHUN PaOOTHI.

Q. HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIAMU.

10. CpaBHeHHE TEIIIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

11. HaGmroneHnue KUeHUs.

12. HabGnrogeHue moCTOSHCTBA TEMITEPATyphl MPH TIIaBJICHUH.
13. Mogaenu TeIIoBbIX ABUTATENEH.

Jlabopamopnwie pabomul u onvimol
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1. OnbITel IO OOHAPYKEHHUIO NEUCTBHUS CHJI MOJIEKYJISIPHOTO MPHUTSKEHUS
(2/1eKmpOHHAA 0eEMOHCIMPAYUSL).

2. OnbITHI 1O BRIPAIMBAHUIO KPUCTAVIOB TIOBAPEHHOM COJIM WJIM caxapa.

3. OnbITEI 110 HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, KUIKOCTEH U
TBEPJIBIX TEIL.

4, OrnpeneneHue JaBIeHUS BO3IyXa B OaJIOHE HITIPHUIIA.

5. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH JAaBJICHHUS BO3]lyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

6. Ilposepra cunomesvi JUHEUHOU 3ABUCUMOCMIU ONUHBL CMOAOUKA
AHCUOKOCU 8 MEPMOMEMPUUECKol mpyoKe om memnepamypbi.

7. HaGmonenne u3MeHeHUs] BHYTPEHHEH DSHEpPruM Telna B pe3ysbTare
TeIIoNnepeay ¥ padOThl BHEITHUX CHJI.

8. UccnenoBanue siBaeHUs TEIJIO0OOMEHA MPU CMEIIMBAHUU XOJIOJHON M

ropsityer BOJBI.

9. Onpeoenenue xonuuecmea meniomsi, NOJY4eHHO20 8000 NPU MENI000OMeHe
C HazpemviM MeMAaiIUYecKUM YUIUHOPOM.

10. HccrnenoBanue mpoiiecca UCHapEeHHUS.

11. OmpeneneHre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.

12.  Onpeoenenue yoenvbHoti meniomol n1asieHUs 160d.

Pazngen 7. Daekrpruyeckue 1 MATHUTHBIE SIBJICHUSI

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

Dnektpuyeckoe mnone. [lpunyun cynepnosuyuu 21eKmpudeckux noaeu (Ha
Ka4ecmeeHHOM YPOGHe).

Hocumenu snekmpuueckux 3aps0o6. nemeHmapHulli 21eKmpuydeckull 3apsio.
Cmpoenue amoma. IIpOBOJTHUKY U TUDJIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsaa.

DNeKTpUYeCKUd TOK. VYcnosus cywecmeoeanuss 31eKmpuyecko2o moxd.
HNcTouyHnKM TIOCTOSSHHOTO ToOKa. JIeWCTBUS DIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIeKMPUYecKull MoK 6 HCUOKOCMAX U 2a3ax.

PaGota ®u MOIMHOCTH DJIEKTPUUECKOTO TOKa. 3akon Jlicoyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEeKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uemnb. Cuia ToKa. DIeKTpudeckoe HampspkeHue. COnpOTHBIICHUE
MPOBOJIHUKA. YOenvHoe conpomusnenue gewjecmsea. 3akoH OMa JJid yyacTKa LENu.
[TocnenoBaTenbHOE W MapaJUICIbHOE COCAUHEHHWE TPOBOAHUKOB. Kopomkoe
3aMblKaHue.

ITocTosiHHBIE MarHUTHI. B3auMoAEHCTBUE OCTOAHHBIX MArHUTOB. Macnummoe
nozne. Maznumnoe none 3emnu u e2o snauenue 071 xcusHu Ha 3emne. Onvim Spcmeoa.
Maznummnoe none snekmpuuecko2o moxa. llpumernenue 21eKmpomMacHumo8s 6 mexHuxe.
eticmeue macHumno20 NOAA HA NPOBOOHUK C MOKOM. JleKmpoosusameln
nocmosanHo2o moxa. Mcnonvzoganue snexmpoosucamenei 8 MeXHUYecKux ycm-
PpoUCmeax u Ha mpancnopme.



Onvimur @apaodes. AHenenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Onexmpoeenepamop. Cnocobvl noryueHus 21eKmpuieckol dHepauu. INEKTPOCTAHIINH
Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu
DneKTpu3alus Tell.

JIBa pojia 3JIEKTPUUECKUX 3apsAI0B U B3AUMO/ICHCTBUE 3apsS>KEHHBIX TEJl.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIA.
DJeKTpocTaTU4eCKast UHAYKIHS.

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

MopenrpoBaHUE CUIIOBBIX JIMHUN AIEKTPUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeriCTBUSA DIEKTPUYECKOTO TOKA.

0. DaexTpu4ecKui TOK B KUIAKOCTH.

1. Ta3oBbIi pa3ps.

2. VI3MepeHue cuiibl TOKa aMIIEPMETPOM.

N3MepeHne 31eKTpUIEeCKOTO HAMPSKEHUS! BOJIBTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTUBICHUI.

15. BsaumopeicTBUE OCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTU pa3/IeJICHUS TIOJFOCOB MArHUTA.

17. MopaenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmpIT Opcrena.

19. MarauTHOE 1oJIe TOKa. DJIEKTPOMArHHT.

20. JleiicTBHe MarHUTHOTO MOJIsI HA TPOBOAHHUK C TOKOM.

21. DNIeKTpoaBUTATENh MIOCTOSTHHOTO TOKA.

22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ombitel Gapages.

24. 3aBUCUMOCTb HAINpaBleHUsS WHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

25.  DIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie pabomul u onvimol

PRBPBOoOoNoOOR~WNE

[EEN
w

1. OnpITel MO HAONIONCHUIO DJCKTPU3AIMHM TEJI HWHIAYKIMEH | TpHU
COTIPUKOCHOBEHHH.

2.  HccnmenoBanme ACHCTBUSA DSICKTPUYCCKOTO TOJSI HA TIPOBOJHUKH H
JTUDJICKTPHKH.

3. COopka u nmpoBepka pabOThI ANEKTPUUECKON LIETTH OCTOSTHHOTO TOKaA.

4.,  VI3MepeHue U pEeryJIMPOBAHUEC CHUJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUC HANPSHKCHHS.

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

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCMb  IJIeKMPUYECKO20

conpomueierus npoeodHuKa om eco aJZMHbl, I’IJZOM/;CZOM nonepevHoco cedYenHus u
mamepuand.



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

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

10. Omnpenenenue pabOThI NEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pE3UCTOP.

11. OmpexaeneHre MOUIHOCTH JJIEKTPUUECKOIO TOKa, BBIAEISAEMONM Ha
pe3ucrope.

12.  HccnepoBaHue 3aBHCUMOCTH CHJIBI TOKa, WAYIIETO Y€pe3 JIaMIIOYKY, OT
HaIIpsKEHUS Ha HEW.

13.  Onpeoenenue KIIJ[ nacpesamensi.

14. HccnenoBaHre MAarHUTHOTO B3aUMOJICHCTBHS TIOCTOSIHHBIX MAarHUTOB.

15. H3ydeHue MarHUTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB TIPU  HX
00OBEMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue NeWCTBHS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

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

18. M3yueHue AecTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. Koucmpyuposanue u uzyuenue pabomoi 21eKmMpoo8UAmei.

20. UMsmepenue KIIJ] anexTpoaBuraTeibHONW yCTAaHOBKH.

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

9 KUIIACC

Paznen 8. Mexanuveckue siBJIeHUA

Mexannueckoe nBuKeHue. MarepuanbHag Touka. (Cucrema  OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOrO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBwxenue. Hepasnomepnoe npsamonunetinoe ogudicenue. CpenHsisi U MeHOBEHHAs
CKOPOCHb mena npu HepasHOMEPHOM OBUNCEHUU.

Yckopenne. Pasnoyckopennoe npsamonunelnoe osudicenue. (CB0OOOTHOE
nagenue. Onvimot I anunest.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvhoe ycKopeHue.

ITepBeiit 3ak0H Hprotona. Bropoit 3akoH Herotona. Tperunit 3akoH HerotoHna.
Ipunyun cynepnozuyuu cu..

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOIbA*CeHUsl, Cula
MpeHUsi NOKosl, Opyaue U0bl MPeHUs.

Cuna TsKECTH W 3aKOH BCEMHUPHOTO TATOTCHUSA. Y CKOPEHHE CBOOOIHOTO
naaenus. /Jeuscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmo.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepualibHOW TOUKU. AOcontomuo meépooe meno. Pasnosecue
meép0o20 mena ¢ 3aKpenjiéHHol ocvlo 8pawjerus. MOMEeHT cuibl. [lenmp mscecmu.

Nmnynse Ttena. Mzmenenue umnynvca. Mmnyavc cunvl. 3aKOH COXpaHEHHS
umnyibca. Peaktusnoe asmxkenue (MC).
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Mexanudeckas paboTa 1 MOITHOCTH. PaboTa cui TsoKecTu, ynpy2ocmu, mpeHus.
Ceazb  ouepeuu u pabomsi. lloTeHIMAIbHAST SHEPrUsl Tena, MOJHITOrO HaJ
MOBEPXHOCTHIO 3eMIu. [lomenyuanvras snepeus cocamou npyxcunsl. Kunernueckas
sHeprus. Teopema o Kunemuyeckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTHUHU.

Jemoncmpayuu

1. HabutoieHne MexaHM4eCKOro IBHKEHUS Tella OTHOCUTENBHO Pa3HbIX Tell
oTcu€ra.

2. CpaBHeHHE TyT€l M TPACKTOPHUIl JBHUYKEHUS OJHOIO M TOrO K€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

4. HccnegoBanue Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUSI.

S. HaGnronenue ABMKEHUS Tella 10 OKPYKHOCTH.

6. HaGntoneHne MexaHMYeCKUX SIBJICHHUM, TNPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHH OTHOCHUTEIIBHO
KaOuHeTa PU3UKHU.

1. 3aBUCHUMOCTbD YCKOPCHHA TCJIa OT MACChI TCJIa U I[GﬁCTBYIOHIGﬁ Ha HCTI'O
CHJIBI.

8. Ha6J'IIOI[€HHe PpaBCHCTBA CHII IIpU BBaHMOHGﬁCTBHH TCJI.

9. HM3MeHeHue Beca Tena IIpu YCKOPCHHOM JABH)KCHHU.

10. TIlepemaua mmmysbca MpU B3aUMOACHCTBUH TEll.

11. IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJIECUCTBUU TEIL.

12. CoxpaHeHue UMIyJbca MPU HEYIIPYTOM B3aUMOICHCTBHUU.

13. CoxpaneHue uMIyiabca Npy abCOMIOTHO yIIPYTrOM B3aUMOJICHCTBUH.

14. HaGnroaeHue peakTUBHOTO ABUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHe MEXaHWYECKOW DHEPruu TMpu JABUKEHUU Tela TIO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwvie pabomul u onvimul

1.  Koucmpyupoeanue mpaxkma 01 pazeoHa u OaIbHeliule20 pagHOMEPHO2O
OBUIICEHUS WAPUKA UTIU METIeHCKU.

2. OrnpeneneHre CpeTHEH CKOPOCTH CKONBKEHUS OpycKa WIIN JBUKEHUS
IapuKa 1Mo HaKJIOHHOM IIOCKOCTH.

3. OmnpeneneHre yCKOpPEHHs Tella MPH PaBHOYCKOPEHHOM JBHXCHUHU TIO
HAKJIOHHOM TIOCKOCTH.

4, HccnenoBanue 3aBUCMMOCTH ITYyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKCHUU 0€3 HauaJbHOM CKOPOCTH.

5. Ilposepka eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HayaibHoU CKopocmu nymu OMHOCAMCA KAk p;z() HeYemmwix yuceia, mo
coomeemcmeyrowue nPpoMeNCYmKu 6peMenu 0OUHAKOBDIL.

6.  HccrnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

1. Omnpenenenre kodhPuIeHTa TPEHUS CKOJIBKEHUS.

8.  Omnpenenenue xKECTKOCTU MPYKUHBI.
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Q. Omnpenenenne paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBIKEHUU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onmpenenenue pabOThl CUJIBI  YOPYTOCTH TMpU  TOIBEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MOABUKHOTO OJIOKOB.

11. M3yyeHue 3aKOHA COXPAHEHUS SHEPIUH.

Pa3znen 9. Mexannueckune K0J1e0aHUS U BOJHBI

KonebarensHoe nBmwkenune. OCHOBHBIC XapaKTEPUCTHKU KOJIEOAHUN: TIEPHO/I,
4acToTa, aMIuIATyaa. Mamemamuueckuu u npysxcunHviu masmuuxu. llpespawenue
SHepeUU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxaromue konebanus. BeiHy)aeHHBIC Koaebanus. Pe3oHaHc.

Mexannueckue BoJIHBL. (CBONCTBAa MEXaHWYECKUX BOMH. [IpodonvHblie u
nonepeynvie 80aHbl. [[MUHa 801HbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxocms 38yka u evicoma moua. Ompadicenue 38yka. Ungpazeyk u
VIbMPA38YK.

Jemoncmpayuu

1. HaGnronenue xoneGaHuil Ted MOJ JAEUCTBHEM CHIIBI TSHKECTH U CHIIBI
yIPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOnronenue BoIHYXIEHHBIX KOJIEOaHHUM U pe30HaHCa.

4, PacnipocTpanenne nMpo0IbHBIX U TIOTIEPEYHBIX BOJIH.

5. HaOnronenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimoul

1. OnpeneneHue YacToThl M TepuoAa KoJICOAaHMM MaTeMaTHYECKOro
MasiTHUKA.

2. Omnpenenenre 4acTOThl U TEpHOJa KOJIeOaHW MPYKMHHOTO MasiTHUKA
(2/1eKmpOHHAA 0eMOHCMPaUUsL).

3. HccnenoBanue 3aBUCUMOCTH Mieproa KoJieOaHUM MOBEIIEHHOTO K HUTH
rpy3a OT AJTUHBI HUTH.

4, HccnenoBanne 3aBUCUMOCTH — IIepuoAa  KojeOaHUW  NPYKHHHOTO
MasiTHUKA OT MACChl Ipy3a (2/1eKMPOHHAA 0EMOHCMPAUUSL).

5. [TpoBepka HE3aBUCUMOCTH MEpHoJia KojaebaHui Tpy3a, MOABEHIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb NEpHOJa  KoJieOaHUU
MPY>KWUHHOTO MassTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

7. N3mepenue  yckopeHHsi  CBOOOJHOTO  MaJCHUS  (2J1eKmpOHHAA
demoncmpayus).

Pazgea 10. D1eKTPOMATHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTpOMAarHUTHOE  TOJie.  DJEKTpOMarHuTHole  BoOJIHBL.  (Coticmea
INeKMmpoMacHUmublx 60aH. ILllkana snekmpomacHumubix 601H. Hcnonvsosamue
INEKMPOMASHUMHBIX 8OJIH O COMOBOU CEA3U.
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OnexTpomarHuTHas npupoga cera. CKopocTh cBeTa. BoyHOBBIE CBOMCTBa
CBeETA.

Jemoncmpavyuu

1. CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onsimot*

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHWIIBHOTO
tenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHUS

JlydeBast Mosienb cBeTa. Mictounuku cBera. [Ipsamonunetinoe pacnpocmpanerue
ceema. 3ammenus Connya u Jlynwi. Otpaxenue cBeta. [lnockoe 3epkano. 3aKow
ompasicenus ceema.

[Ipenomnenue cBera. 3aKOH TpeloOMIIEHUS cBeTa. [lonnoe @Hympennee
ompadicenue ceema. FHcnonvzoganue NONHO20 BHYMPEHHE20 OMPANCEHUsl 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xon unydert B smH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bnuzopykocmo u
0aIbHO30PKOCHIb.

Paznoowcenue 6enoco ceema 6 cnekmp. Onvimvr Hwvromona. Cnoowcenue
CNEeKMPpAalbHbIX YBEMO8.

Hemoncmpauuu
[IpssMonuHEHOE paCIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBOI.

Xox mydeii B cOOUpAroIIeil INH3e.

XoJ1 Iy4el B pacCErBArOIIECH JIMH3E.

[Tomydyenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKPOCKOIIA U TEJIECKOTIA.
0. Monuens rnasa.

1. PasnoxxeHnue 6e0ro cBeTa B CIICKTP.

12. Tlomydenue 6e0T0 CBETA IPH CIOKCHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomel u onvimoul

RHBOoo~NoOwWNE

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUS CBETOBOTO Jiyda OT yIJia
MaJICHUS.

2. N3yuenne XapaKTEpUCTUK U300paKEHUS MTPEAMETa B TUIOCKOM 3epKalie.

3. HccenenoBanue 3aBUCHMOCTH YIJIa TIPEIOMIICHUS CBETOBOTO JIy4a OT yTIJia
MaJICHUST HA TPAHUIIE «BO3yX—CTEKIIO».

4. [Tomyuenune n300pakeHnii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

S. Omnpenenenre (OKYCHOTO PaCCTOSHUS U ONITHYECKOU CHUITBI COOMPAFOTIICH

JIH3BI (2J1eKMPOHHASL 0eEMOHCIMPAaYyUs).
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6. OnbITEl TIO PA3JIOKEHUIO OEJNIOro CBEeTa B CIEKTP (1eKMmpOHHAsA
oemoHcmpayusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB IMPHU UX HAOIIOACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJIeHUSA

Onvimol Pezepgopoa n mnnaHetapHas Mojenb atoma. Moxens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PagnoaktuBHOCT. Anbgha-, 6ema- u eamma-uznyuenus. CTpoeHHE aTOMHOTO
anpa. Hyknonnas mooens amomnozo aopa. Mzomonwl. Paouoakmushwvie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix sioep.

SAnepHbie peakiuu. 3aKOHBI COXPAHCHUS 3apSIOBOTO M MAacCOBOTO YHCEIL.
Pearxyuu cunmesa u denenus si0ep. Mcmounuxu snepeuu Coanya u 36é30 (MC).

SAnepnas sHepreTuka. /Jleiicmeus paouoaKkmueHblX U3MYYEeHUll HAd JHCUBble
opeanuzmol (MC).

Jemoncmpayuu

1. CrieKTphbl U3JTy4€HUs U TIOTJIOMICHHUS.

2. CrieKTphl pa3auyHbIX T'a30B.

3. CnekTp Bogopo/a.

4. Habmonenue TpekoB B kamepe Buibcona.

S. PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

6. Peructpanus u3iaydeHus IpUpOIHBIX MHHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimol

1.  HabnwooeHnue cniowHbIx u 1UHEUYamslx CHeKmpOo8 U3JyyeHus..

2. HccnenoBanne TPEKOB: M3MEPEHHE DHEPTUU YACTUIIBI IO TOPMO3HOMY
nyTH (1o ¢poTorpapusim) (2,1eKmpoHHas 0eMOHCMpPayus).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).

IHoBTOpPUTEIBLHO-00001IAK NI MOAYJIb

[ToBTOpUTENHEHO-00001IAIOINI MOJTYJIb TIPEIHA3HAYCH JJIsI CUCTEMATU3AINH U
0000111eHHsI IPEAMETHOTO COACP>KAHUS U OTBITA IEATEILHOCTH, MPUOOPETEHHOTO MpU
M3YUYEHHUH BCEro Kypca (PU3UKH.

[Ipy M3ydYeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIBI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBACTCS IOCTH)KEHUE MPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00yUYeHUS, POPMUPYETCS €CTECTBEHHO-
Hay4YHas [paMOTHOCTb: OCBOCHUE HaAYYHBIX METOIOB UCCIICIOBAHUS SBIICHUMN PUPO/IbI
U TEXHHUKHU, OBJIAJICHUE YMEHUSMU OOBICHATh (PU3UUYECKue SBJICHUS, MPUMEHSS
MOJIYYEHHbIC 3HAHUS, pellaTh 3aJadyd, B TOM UHCIE€ KAaYeCTBEHHBbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMOMATBHO AEATENLHOCTHBIA XapaKTep JAaHHOTO pa3jena peaausyercs 3a
CYET TOr0, UTO yYAIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM MPEIaraercsi:
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" Ha OCHOBE IIOJIyYCHHBIX 3HAHWWA paACNoO3HABaTh W HAYYHO OOBSICHATH
(dbu3nyecKue SBICHHUS B OKPY KAIOIIEH IMIPUPOJIE 1 TMTOBCETHEBHOM KU3HH;

" HCMOJIB30BATh IO/ PYKOBOJICTBOM II€/1arora Hay4HbI€ METO/Ibl UCCICTOBAHUS
(bu3nyecKux SIBICHUNA, B TOM 4YHCJIE JUII TMPOBEPKH THUIIOTE3 M IOJTYYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C OMOPOM HA JIUJAKTUYCCKUN MaTepuall Mocjie OOCYXIEHHUS C
IeJaroroM Hay4Hble OCHOBBI HauOoJiee€ Ba)XHBIX JOCTHKCHHUU COBPEMEHHBIX
TEXHOJIOTUM, HANpPHUMEP, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA NPEBPAILLICHUS U COXPAHCHUS BCEX W3BECTHBIX BHUJIOB
SHEPTHUH.

Kaxnas u3 Tem JaHHOTO pa3/ielia BKI0YAET SKCIIEPUMEHTAIIBHOE UCCIEA0BAHUE
00001Iaroero xapakTepa Ha YCMOTPEHHE Ienarora ¥ Mpu ero moMornu. Pazmen
3aBEpIIAETCA MPOBEICHUEM JUArHOCTMUYECKONW U OIICHOYHOW padoThl 3a KypC
OCHOBHOM HIKOJIBI.

IVTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoeHHs oOydaromumucs ¢ 3[1P yueOHOro mpeamera
«Du3uka» JOJDKHBI COBIAAATh C pe3yiabTaTaMu demepabHON padoueii MporpaMMel
OCHOBHOTO 00111eTO 00pa30BaHuUs.

HaunGoitee 3HaUMMBIMU SBIISTFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pe3ynbraTte nzyuenust UMKy Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHMS y
oOyuarorerocs ¢ 3[1P 6ynyT copMupoBaHbl CIeayOMNUE TUIYHOCTHBIE PE3YIbTaThl B
4acTH:

1) maTpuoTHYECKOro BOCIIUTAHUS:

MPOSIBJICHHE MHTEpPEca K MCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
(bu3nYecKoi HayKH;

IIEHHOCTHOE OTHOIIICHUE K IOCTHYKCHHUSAM POCCUUCKUX YUEHBIX-(PU3HKOB,;

2) TPaXIaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCTIUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKIEHUU OOIICCTBEHHO-3HAYUMBIX U
OTUYECKUX TPOOJIEM, CBS3aHHBIX C TPAKTUYCCKUM TIPUMCHCHHEM JTOCTHIKCHHUN
bu3uKy;

OCO3HAHME BAXHOCTH MOPAIBHO-ITHYECKUX TPHUHIIAIIOB B JEATECILHOCTH
YYEHOTO;

3) 5CTETUUYECKOT0 BOCIIUTAHUS:

BOCIIPUSTHE DCTETUYECKUX KAYeCTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTU, TOYHOCTH, JIAKOHUYHOCTH;

4) LEHHOCTH HAyYHOI'O MTO3HAHHUS:
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OCO3HaHUE IEHHOCTU (PU3NUECKON HAyKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS
MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUHM, BAXKHEHIIICH COCTABIISIONICH KYJIbTYpbI;

pa3BUTHE HAy4YHOM JIO0O3HATEIBLHOCTH, MHTEpEca K UCCIEeI0BATEIbCKON
NS TENbHOCTH;

5) hbopmupoBaHUs KYJIbTYpPbI 3I0POBbSI K SMOIMOHAIBHOTO OJaronoIyqus:

OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpE, BAXXHOCTHU MPaBHIl 0€30MaCHOTO MOBEJICHUS Ha TPAHCIIOPTE,
HAa JIOpOrax, C 3JEKTPUUECKUM U TETUIOBBIM 000pYAOBaHHUEM B JOMAITHHUX YCIOBHSIX;

c(OpMUPOBAHHOCTH HaBbIKa peQIICeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY
¥ TaKOTO K€ TpaBa y IPyroro 4eJI0BeKa;

6) TPy10BOTO BOCITUTAHMUSL:

7) aKTHBHOE y4YacTHE B PEIICHHWU MPAKTUYECKUX 3adad (B paMKaxX CEMbH,
o0pa3oBaTeNpbHON  OpraHW3alyy,  HACEJIEHHOrO0  IyHKTa, POJHOIO  Kpas)
TEXHOJOTMYECKOM M COLMAJIbHOM HAIPaBICHHOCTH, TPEOYIOIIUX B TOM 4YHCIE U
(bu3NUYeCKUX 3HAHUI;

MHTEpEC K MPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C PU3UKOM;

8) IKOJIOTMYECKOTO BOCTIUTAHMUS:

OpUEHTallMid Ha MpPUMEHEHUE (PU3MYECKUX 3HAHUM [JIS pEIICHUs 3aJad B
o0JacTu OKpyXarolle cpenpl, MIaHUPOBAaHUS MOCTYNKOB U OLIEHKH MX BO3MOKHBIX
MOCJICACTBUM ISl OKPY>KaIOILIEH Cpebl;

OCO3HaHWE TJI00ANTBHOTO XapakTepa JKOJOTUUYECKUX MpOoOJeM W MyTeH HX
pEIIeHNUS;

9) aganTanuu K U3BMEHSIOIUMCS YCIOBHSM COLIMAIBHON M IPUPOIHOM CPEJIbL:

NOoTPeOHOCTH BO B3aMMO/ICHCTBUY MPH BBHITIOJIHEHNU HCCIIEAOBAHNIN 1 TPOEKTOB
(bu3nYecKoil HaNPaBICHHOCTH, OTKPBITOCT OMBITY U 3HAHUSAM JPYTHUX;

MOBBIIIICHHE YPOBHS  CBOEM  KOMIIETEHTHOCTH  4Ye€pe3  MPaKTHUYECKYIO
JesITeNIbHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOpMyIUPOBAThH
UJeH, OHSITHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHUE JACHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00JaCTH
busuKy;

IUTAHUPOBAHHUE CBOETO Pa3BUTHSI B IPUOOPETEHNUH HOBBIX (PU3NUECKUX 3HAHUM;

CTpEMJICHHE aHAJU3UPOBATH U BBISABIATH B3aUMOCBSI3U MPUPOJBI, 00IIECTBA U
HYKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BAaHUEM (PU3NICCKUX 3HAHUN;

OLICHKA CBOMX JEHCTBUM C YYETOM BIMAHMS Ha OKPYKAIOUIYI Cpexdy,
BO3MO>XKHBIX TJIOOATBHBIX TTOCTIEICTBHIA.

METAINPEAMETHBIE PE3YJIBTATHI

Osnaodenue ynugepcaibHblMu yUeOHbIMU NOZHAGAM EIbHBIMU OCUICHEUAMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MMPU3HAKH OOBEKTOB (SIBICHMIA);

yCTaHABIIMBATh CYIICCTBCHHBI MPU3HAK KIACCU(PUKALUK, OCHOBAHMS IS
000011IeHNS U CPAaBHEHHS;
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BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBJICHUSIM;

BBISIBIISAT IPUYMHHO-CIICJICTBEHHBIE CBSI3U MPU U3yYE€HUU (PU3HUECKUX SIBJICHUHN
U TIPOIIECCOB, MPOBOAUTH BBIBOJBI C UCMOJIB30BAHUEM JEAYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh THUIOTE3bl O B3aUMOCBS3SIX (PU3NYECKUX BEIUYUH, TIPU
HEO0OXOIUMOCTH TOJI PYKOBOJICTBOM YUHTEJIS;

BBIOMpaTh CIoco0 pemieHus ydeOHOW (Qusnueckol 3amaud  (CpaBHEHHE
HECKOJBKMX BAapUAHTOB pEIICHUs, BHIOOp HamOOJee MOAXOMAAMIETO C YYETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPUEB) MO PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE CHCTBUS:

WCITOJIB30BATh BOIIPOCHI KaK MCCIICA0OBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJUTh IO IUJIAHY OIBIT, HECIOXHBIA (U3HUECKUH OKCIIEPUMEHT,
HeOOIbIIOE HCCleoBaHuE (U3UYECKOTO SIBJICHUS, IPU HEOOXOJUMOCTH MO
PYKOBOJICTBOM YUHTEJIA;

dbopmynaupoBaTh OOOOIIEHHS M BBIBOABI MO pPE3yJibTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITa, UCCIIEIOBAHUS C OTIOPOM Ha IJIaH/aITOPUTM.

3) pabora ¢ uHbopMaIHei:

MPUMEHSTH PA3IMYHBIE METO/IbI, ”THCTPYMEHTHI U 3aIPOCHI IIPU TIOUCKE U 0TOOpE
uH(pOpMAIUU WU JaHHBIX ¢ YYETOM MPEIOKEHHON yueOHOM (u3ndeckoil 3amaun,
IpU HEOOXOIMMOCTH TOJT PYKOBOJICTBOM YUUTEJIS;

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh HH(HOPMAIINIO PA3IMYHBIX BUIOB U (GOPM
MIPEICTABIICHHS;

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpPMY  TIPEACTABIICHUS
uHDOpMAIMU W WIIIOCTPUPOBATH peEIIaeMble 3a7add HECIOXHBIMH CXEMaMH,
TuarpaMMaM#, HHOU TpadUKoi U UX KOMOMHAITUSMU, TTOT PYKOBOJICTBOM YUHTEIIS.

Osgnaoenue YHUGepcanbHbIMu yueoHviMu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obiienue:

B XOJI€ 00CYXKJIeHUsI y4eOHOT0 MaTepuaa, pe3yJbTaToB JJa00paTOPHBIX PadboT U
MIPOEKTOB 3a7[aBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI U BHICKA3bIBATh UICH,
HalleJICHHBIC Ha PEIICHHE 3aa41 U ToIep KaHue OJ1aroeaaTeIbHOCTH OOIIEHNS;

COTIOCTAaBIISATh CBOU CYXKJICHMSI C CYXIEHUSMU JIPYTUX YYaCTHUKOB JUAJIOra,
OoOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJUYHO TIPEJCTaBIATh PE3YIbTaThl BBITIOJHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIepUMEHTA, HCCIICIOBAHUS, TIPOCKTA).

2) coBMECTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

MOHMUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHIYaIbHOM
pabOThI MPU PEIIEHUH KOHKPETHOU (PU3nUYecKor mpoOiIembl;

MPUHUMATH 1€ COBMECTHOM JIEATETLHOCTH, OPTaHU30BBIBATh JICUCTBUS 110 €€
JOCTIDKEHUIO: PaCIpeIesiTh PO, 00CYX ATk MPOIECCHl U PE3yIbTAaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOJIBKHUX YEIOBEK;

BBITIOJIHATh CBOIO YacTh padOThHI, MOCTHTas KaueCTBEHHOTO pe3yJibTara IIo
CBOEMY HAIpPaBIICHUIO U KOOPJIUHUPYSI CBOU JEHCTBUSA C APYTUMH YJI€HAMU KOMaH/IbI;
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OIICHMBATh KayeCTBO CBOETO BKJIAMa B OOMMIA MPOAYKT IO KPUTEPHSM,
CaMOCTOSATENbHO CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSI.

Osgnadenue yHugepcanbHolMu yueOHbIMU PECYSIAMUGHBIMU OCUCH BUAMU:

1) camoopranu3zanus:

BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYaIUsX, TPEOYIOUIUX IS
perieHus: GU3nUecKuX 3HaAaHUM;

OPUEHTUPOBATHCS B PA3JIMYHBIX  MOJAXOJAX  MPUHATHA  PEHICHUM
(MHOUBHIyaTbHOE, TIPUHSATHUE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUIN TPYIIION);

COCTaBJISITh AITOPUTM pelieHUsT PU3NISCKON 3a/1a9n WK TIJIaHa UCCIICTOBAHMS
C Y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, MO/l PYKOBOJICTBOM
YUUTENS.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY CHUTyallUM U TIpejjiarath IulaH €€ W3MEHEHMs, IMpu
HEO0OXOMMOCTHU O] PYKOBOJICTBOM YUHUTEII;

OOBSCHATh  TPUYUHBI  JOCTIKEHHSI  (HEJAOCTHMXKEHHUS)  pe3yibTaToB
JeSTEIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJHU U YCIOBUSIM.

3) SMOIIMOHANILHBIN UHTEIIJIEKT:

CTaBUTH CeOsl Ha MECTO JAPYroro 4eyjoBeKa B XOJIe CIOopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIoro.

4) npuHsTHE C€0S U IPYTUX:

MpU3HaBaTh CBOE MPABO HA OMIMOKY MPHU PEIICHUH (PU3NUECKUX 3a7a4 WU B
YTBEPKJCHUSIX HA HAYYHbIE TEMBI U TAKOE e MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

TpeOoBaHus K MpeIMETHBIM Pe3yJbTATAM OCBOCHUA Y4eOHOIO mpeaMera
«Du3uKa», pacnpeaejeHHbIe 110 roAaM 00y4YeHUs

Pe3ynpTaThl mo roaam (GopMyIHpPYIOTCA MO MPUHLHUIY J0OaBJIECHUS HOBBIX
PE3yJIBTAaTOB OT I'0/1a K roy (pe3ysIbTaThl OUEPETHOTO IoAa 0 YMOIYaHUIO BKIFOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).

8 KUIIACC

[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCS] YMEHUM:

— OPUEHTUPOBATHCA B MOHIATHUSAX U ONEPUPOBATH MU Ha 0A30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABHKEHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTALIMYECKNE U aMOp(HBIC Tela, HACHIIICHHBIA U
HEHACBIECHHBIN ap, BIAXHOCTh BO3/1yXa; TEMIIEpATypa, BHYTPEHHSISI SHEPT U,
TEIUIOBOM JIBUTATEIb;, 3JEMEHTAPHBIA JJIEKTPUUYECKUM 3apsjl, JIEKTPUUECKOE
1oJjie, MPOBOJHUKU W JHUIIEKTPUKH, TMOCTOSHHBIM JJIEKTPUYECKUN TOK,
MAarHuTHOE TOJIE;

— pasnuyaTh SBJICHUS TIOCJIE NPEABAPUTEIBLHOTO OOCYXKIECHHS C TIeJarorom
(TemyioBoe pacHIMpeHHe/cKaThe, TeIlonepenaya, TEeIJIOBOEe pPaBHOBECHE,
CMAUYMBAHUE, KaNWUISIPHBIE SIBIICHUS, UCIIAPEHUE, KOHJCHCAlWs, IJIaBJICHUE,

18



KPUCTAJIA3ALHS (oTBEpAEBaHUE), KUIICHUE, Termionepeaaya
(TemIoOnpOBOHOCTh,  KOHBEKIMS,  M3Jy4€HHUE);  JJeKTpu3aluus  Tell,
B3aUMOJECHCTBUE 3apsl0B, JECUCTBUS DJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBHUE MAarHUTOB, JCHCTBHE MArHUTHOTO IIOJS
Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHWUTHasi WHAYKIUS) O OIMUCAHUIO HX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIHMX TaHHOE
(bu3nyuecKoe BICHUE;

pacrmo3HaBaTh C MOMOUIBIO TEJarora MpPOSBICHHE H3YyYEHHBIX (PU3MUECKHX
SBJICHUH B OKPY’KAIOIIeM MHUpPE, B TOM YUCIIe (PU3NUECKHE SIBICHUS B IPUPOJIE:
MTOBEPXHOCTHOE HATSHKEHUE U KAWIISIPHBIE SIBJICHHS B IPUPOJIE, KPUCTAIIIBI B
npupone, usnydenue ConHIa, 3amep3aHue BOJAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHMe pOCHI, TyMaHa, HWHEs, CHEra; OJJIEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IMOJIe 3eMJIH,
apelid moocoB, PO MArHUTHOTO MOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSIHUE; TIPU 3TOM TMEPEBOJAUTHh MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICISATH
CYLIECTBEHHbIEC CBOMCTBA/MPU3HAKN (PU3NUECKUX SBJICHUI;

ONHUCHIBaTh IOJ PYKOBOJACTBOM Iefarora ¢ OOCYXJIEHHEM IUIaHa padOThI
M3Y4YEHHBIE CBOMCTBA Te€l U (PUINYECKHUE SIBICHHS, HCHOJNB3Yys (pU3nyeckue
BEJIMYMHBI (TEMIeparypa, BHYTPEHHSS OHHEPrus, KOJIMYECTBO TEIUIOTHI,
yZelIbHAs TEIUIOEMKOCTh BEILECTBA, yJEJIbHasl TEIUIOTA IJIABJICHUS, yAENIbHAs
TEIJI0Ta NapooOpa3OBaHMs, yHAeNbHas TEIUIOTa CrOpaHHWs  TOIUIMBA,
KOA(QGUIUEHT TMOJIE3HOI0 JEMCTBUSI TEIJIOBOM MaIllMHBI, OTHOCUTEJIbHAs
BJIQXXHOCTh BO3/1yXa, DJJICKTPUYECKHH 3apsij, CHJIa TOKA, JJIEKTPHUUYECKOE
HaIpsDKEHUE, COINPOTHUBIICHHE IIPOBOJHMKA, YIEIBHOE COIPOTHUBIICHHE
BEIIECTBa, padOoTa M MOIIHOCTb 3JIEKTPUUYECKOrO TOKA); MPU ONUCAHUH
NpaBWIBHO TPAKTOBaTh C TIOMOIIbIO Tegarora (HU3MYECKUHA  CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, OOO3HAYEHUS M €IUHUIBI (PU3NYECKUX BEIMYUH,
HAaXOJIUTh (POPMYIIbI, CBA3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIUYHHY C
IPYTMMHM  BEJIMYMHAMHU, CTPOUTh TpadUKd U3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEJIMYUH;

ONpeaeNsATh MOCIE MPEABAPUTEIBHOTO 00CYKACHUS C MEJaroroM CBOMCTBA Te,
(¢u3nueckue SBICHHUS U TMPOIECChl, HCHOJb3YSl OCHOBHBIE MOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpPUHM  CTPOEHUS  BEIECTBA,  IPUHLHII
CYINEpHO3ULMHU ToJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH Owma Uil ydacTka Lenu, 3axkoH [[coyns—/lenya, 3aKOH COXpaHEHUS
SHEPruM; NpPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BBIPAXKEHHE C OMOpod Ha LHU(pPOBbIe 00pa3oBaTEIbHBIC
pecypcsl;

COOTHOCHTH IOJ KOHTPOJIEM Iejarora (puanyeckue npouecchl U CBOMCTBA Tel,
B TOM YHUCJIE U B KOHTEKCTE CUTYyaIMil TPaAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa,
Opy MOMOILIM TeAarora BbISBIATH NPUYUHHO-CIEJACTBEHHBIE CBSA3U, CTPOUTH
o0bsicHeHHE U3 1—2 JOru4YecKux I1aroB ¢ onopoil Ha 1—2 u3y4eHHBIX CBOMCTBA
buzHUecKuX SBICHUM, (PU3NIECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEHH;
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peniaTh TUIOBBIE PAacCUETHBIE 33a4d B |—2 AEMCTBUS C OMOPOM HA alrOpUTM,
peIBapUTEIBLHO Pa300PAHHBII COBMECTHO C ME€JAroroM, UCIOb3Ysl 3aKOHbI U
(opMyJibl, CBA3BIBAIOIINE (PU3UUECKHUE BEIUUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/1la4yd 3alUCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX IS
pelleHusl 3ajayd, BbIOMpAaTh 3aKOHBl U (POpPMyJbl, HEOOXOIUMBIE IJIs €€
pelIeHns, NPOBOAWTH PACYETBI W CPABHUBATH IIOJIYYEHHOE 3HAYECHUE
($u3nYECKO BETUYNHBI C U3BECTHBIMU JAHHBIMU;

MMETh NPEICTaBICHUE O MpoOiemMax, KOTOPbIE MOXKHO PEIIUTh IPH MOMOIIN
(Gu3NYECKUX METOJOB MOCINE MPEABAPUTEIHHOTO OOCYXKICHHS C IEIaroroM;
UCIIOJIb3Ysl ONIMCAHUE UCCIIEI0OBAHNUS, BBIACIATH IIPOBEPSIEMOE ITPEATIONOKEHHUE,
OLICHMBATh IIPaBUJIBHOCTh IIOPSAJKA TPOBEIACHUS HCCIEAOBAHUS, JENaTh
BBIBOJIBL;

YMETh HaxOJUTh C HUCIOJIb30BAaHMEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OMBITHI MO HAOMIOACHHUIO (PU3UUECKUX SBICHUN WM (DU3UUECKUX CBOMCTB Tell
(KanmuJuIsIpHBIE SIBJICHUS, 3aBUCHUMOCTH JaBJIEHHUS BO3[yXa OT €ro o0bEéma,
TEMIIEpaTypbl; CKOPOCTH MPOLIECCAa OCTHIBAHUSA/HATPEBAHUS IPU U3ITYYEHHUH OT
[BETA M3JIy4aroUIeil/MOTIOMAI0NIEH MOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI
OT TEMIIEPATYPHI KUAKOCTH U TUIOIIAIN €€ MOBEPXHOCTH; IEKTPU3ALUSA TENI U
B3aMMOJICHCTBUE DIJIEKTPUYECKUX 3apANOB; B3aMMOJCUCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJIN3alysl MArHUTHBIX T0JIEH TIOCTOSIHHBIX MAarHUTOB; ACHUCTBUS
MarHUTHOTO IIOJII HA IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA
AJIEKTPOJIBUraTeNsl IMOCTOSHHOTO TOKa): (OpMYyIHpOBaTh IPOBEPSIEMBIC
IPEINOJIOKEHUS, cOOUpaTh YCTAaHOBKY M3 MPEIVIOKEHHOTO 000pYAOBAaHUS C
OTOpOM Ha CXEMy; ONHUCHIBATh XOJ OMbITa U (POPMYIMPOBATH BHIBOABI O]
PYKOBOJCTBOM I1€1arora;

HMMETB MPEICTABICHUS O U3MEPEHUU TEMIIEPATYPbI, OTHOCUTEIIBHOW BIIAXKHOCTHU
BO3/lyXa, CUJIbl TOKA, HAPSYKEHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U
JAaTYMKOB (PU3MYECKHX BEJIUYMH; MpU TIOMOLIM [eJarora CpaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IIPOBOAUTH COBMECTHO C IIEJaroroM MCCIEA0BAaHUE 3aBUCUMOCTH OJHOM
(Gu3HUecKoil BEIMYMHBI OT JPYTrOd C MCIOJB30BAHUEM IMPSMBIX H3MEpPEHUN
(3aBHCHMOCTBh  CONIPOTHBIIEHHS IPOBOJHHMKA OT €ro JUIMHBI, IUIOLIAIH
[IONIEPEYHOI0 CEYEHUS U YAEIBbHOIO COIPOTUBIICHUS BELIECTBA IPOBOJHUKA;
CWJIBl TOKA, MAYLIETO 4Yepe3 IMPOBOJHUK, OT HANPSDKEHHMS HA IPOBOJHHUKE;
UCCIIEOBAHUE  IOCIEAOBATENBHOTO M MAPAJUIEIBHOTO  COECIMHEHUU
IPOBOJHUKOB): IUIAHUPOBATH HCCJIEAOBAHHE, COOMpAaTh YCTAHOBKY U
BBIITOJIHATh U3MEPEHHUS IO, PYKOBOACTBOM I€Arora, CaeAays NpeaIOKEHHOMY
IU1aHy, (UKCUPOBATH PE3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE TAOIUI U
rpaduKoB, JeNaTh BBIBOJIBI MO pe3yJbTaTaM UCCIEIOBAaHUS MOCIE 00CYKICHHUS
C IIEaroroM;

COOTHOCUTh KOCBEHHBbIE U3MEpPEHHUs (PU3NYECKUX BENUUYMH (yIeibHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOIHHKA, pabOTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA): € IMOMOLIbIO IeJarora IUIAHUPOBaTh HW3MEPEHUS,
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coOupaTh  SKCIEPUMEHTAIBHYIO  yCTaHOBKY, CIEAysS  MPEeII0KEHHON
VUHCTPYKLHH, U BBIYUCIIATh 3HAUCHHUE BEJINYNHBI,

coOro/IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYKACHHUS C ME€1arorom;
COIIOCTABJIATH C [OMOILIBIO IMeJarora NPUHLMUIBI JCHCTBUS H3YYEHHBIX
npruOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAHUS (B TOM YHUCIIE:
CUCTEMA OTOIUIEHUS JIOMOB, THIPOMETp, MapoBas TypOWHA, aMIepMeETp,
BOJBTMETP, CYETUYMK DJIEKTPUYECKOW DHEPTUM, IJIEKTPOOCBETUTEIIbHBIC
npuOOpbl, HarpeBaTelbHBIC AIIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKUE
NPEIOXPAHUTEN; AJIEKTPOMATHUT, JJIEKTPOABUTATENIb IOCTOSTHHOTO TOKa),
UCIIOJIb3YsI METOJMYECKHE MaTepHalibl O CBOMCTBAaX (DU3UYECKUX SIBIICHUU U
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh I0OCIE IMPEIBAPUTEILHOTO OOCYKIEHHS C MEJAaroroM MpocCTble
TEXHUYECKUE YCTPOWCTBA W M3MEpPUTENbHbIE NPHOOPHI IO CXeMaM H
CXEMaTUYHbIM PHUCYHKaM (3KMJIKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JABUTaTellb BHYTPEHHEIO CropaHus, 3JEKTPOCKON, peocTar);
COCTaBIAITb CXEMBI JJICKTPUYECKMX LENed C  IOCIEAOBATEIbHBIM U
napajuieIbHbIM COCIUHEHUEM 3JIEMEHTOB, COOTHOCSI YCIIOBHBIE 0003HAUEHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

OPUBOJAUTH MPUMEPHI/HAXOIUTh MH(POPMALMIO O MPUMEpPax MPaKTUYECKOIO
UCTIOJIb30BaHUS (PU3NUYECKUX 3HAHUHN B IOBCEAHEBHOM KM3HU JUIsL 00€CTICUeHUSI
0e30MacHOCTH Mpu 00pallleHuu ¢ MpUOOpaMu U TEXHUUYECKUMHU YCTPONUCTBaMU,
COXPAHEHHUsI 370POBbsI U COOJIOACHHUS HOPM SKOJOTMYECKOIO IOBEJICHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJISATH C TMOMOLIBIO TeAarora MOUCK HH(OpManuu (QU3NYECKOro
colepkaHus B ceTh HTepHET, Ha OCHOBE HUMEIOUIMXCS 3HAHUM M IIyTEM
CpPaBHEHUSI JOMOJHUTENbHBIX MCTOYHHMKOB BBLACIATH MH(OPMAILUIO, KOTOPAs
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

UCIOJIb30BaTh MPU BBINOJHEHUHM Y4YEOHBIX 3a/laHuil OTOOpPAHHYIO IEJaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COJAEpIKAaHUS, CIIPaBOUYHBIE
MaTepualsbl, pecypcsl cetu VHTepHeT; BianeTh NpuéMaMyu KOHCIIEKTUPOBAHUSA
TEKCTa, npeoOpazoBaHusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C ONIOPOM Ha aJTrOPUTM U YTOUHSIOIIKME BOIPOCHI NIEAArora;

co3JaBaTh IMOJ PYKOBOJACTBOM Iefarora C OOCYXJIEHHEM IUIaHa paloThl
MMCbMEHHBIE U KpaTKUE YCTHBIE cOoOOIIeHus, o0o0mas uHGOpMALMIO U3
HECKOJIbKUX MCTOYHHUKOB (DPM3UYECKOTO COJIEPKaHUsA, B TOM UHUCIE MyOIMYHO
IIPEACTABIIATH PE3YJIbTATHI IPOSKTHOM MJIN UCCIIEA0BATEIBCKON AEATEIBHOCTH;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHITUHWHBIN almapar Kypca
(GU3MKH, CONMPOBOXKIATH BHICTYIIJICHUE PE3EHTAIlUEH;

IIPU BBITIOJTHEHUH YUYE€OHBIX MMPOEKTOB U HCCIEAOBAHNN (PU3UYECKUX MTPOLIECCOB
N0/l PYKOBOJCTBOM IIe€Jlarora pacrpeaesarh OOf3aHHOCTH B Tpynne B
COOTBETCTBHUM C MOCTABJICHHBIMH 3aJla4aMH, CJICINUTH 3a BBIIOJHEHUEM IIaHa
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJIEKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]l B
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ACATCIIbHOCTL TI'PYIIIbI; BbBICTPAWBATH KOMMYHUKATHBHOC BBaHMOﬂeﬁCTBHC,
IMPOABJIAA TOTOBHOCTH Pa3pCllaThb KOH(I)J'II/IKTLI.

9 KUIIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTPa)KaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUMN:

— OpPHUEHTUPOBATHCA B MOHATHSAX U ONEPUPOBATH MMU Ha 0a30BOM YpOBHE:
cUCTeMa OTcuéra, MaTepualibHas TOYKa, TPAaEeKTOPHs, OTHOCUTEIBHOCTD
MEXAHUYECKOT0 JBWKEHMS, Aepopmanus (ymnpyras, IUIacTHYECKas), TPEHUE,
yenmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb M TEPerpy3Kd; LEHTP
TSOKECTH; aOCONIIOTHO TBEPIOE TENo, LIEHTP TSDKECTH TBEPIOTO Tena,
paBHOBECHE; MEXaHMYECKHE KoJIeOaHWsl U BOJNHBI, 3BYK, HWH(pPa3ByK
Y yJIbTPa3BYK; 3JEKTPOMArHUTHBIE BOJHBI, LIKaJIa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JANbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2TIOWEHU,
anb(Qa-, 0eTa- ¥ raMMa-U3Iy4eHUs, U30TOIbI, ACPHASI SHEPIeTUKA;

— COOTHOCHTH SBJICHHS IOCJE MPEIBAPUTEIBHOIO OOCYXIAEHUS C Ie1aroromMm
(paBHOMEpHOE " HEpPaBHOMEPHOE IPSIMOJINHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TMaJeHue Tell,
PaBHOMEPHOE JBHKEHUE IO OKPY>KHOCTH, B3aMMOJECHUCTBHUE TEJ, PEAKTUBHOE
IBUKEHHE, KojeOaTelnbHOE JBMKEHHME (3aTyXalllMe€ U BbIHYXKICHHbIC
KoJieOaHus), PE30HAHC, BOJIHOBOE  JIBUKEHUE, OTpaKE€HUE  3BYKa,
MPSAMOJIMHEMHOE PacpOCTpaHEHUE, OTPAXKEHHUE U MPEJTIOMIIEHUE CBETA, MMOJTHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHUE OEJIOT0 CBETA B CIIEKTP U CII0KECHHE
CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs PaJMOAKTHUBHOCTD,
BO3HUKHOBEHUE JIMHEMYAaTOr0 CHEKTpa M3Iy4YyeHHUs) M0 OINUCAHUI0 HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnuecKoe SIBICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJarora MNpoOsIBICHUE H3YyYEHHBIX (DU3MUECKUX
SBJICHUHN B OKpPY>KaIOIIeM MUpPE (B TOM 4HCIIe PU3NYECKUE SBICHUS B IPUPOJIE:
OPWINBBI U OTJIMBBI, JBWKEHHE IUIaHET COJIHEYHOW CHCTEMBI, PEAKTHBHOE
JIBUKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUSTHE 3BYKOB  YKHBOTHBIMH,
3eMJIETPSICEHUE, CECMMYECKUE BOJHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE
ABJICHHSI B IPUPOJI€, OMOJOTNMYECKOE AEUCTBUE BUAMMOTO, YIbTPa(PHOIETOBOTO
U PEHTTEHOBCKOIO U3JyYEHHUH; €CTECTBEHHbIM paJuOaKTUBHBIA  (OH,
KOCMUYECKHUE JIy4Yd, PaJAMOAKTUBHOE W3JIYyYEHUE TMPUPOJHBIX MHUHEPAJIOB;
JENUCTBUE PAIMOAKTUBHBIX M3ITYUYEHUN HA OPraHu3M YeJIOBEKa), MPU 3TOM MOJ
PYKOBOJICTBOM II€Jjarora IMepeBOJUTh MNPAKTUYECKYIO 3aJadyy B Y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbBIE CBOMCTBA/TIPU3HAKU (PU3HUECKUX SIBICHUI;

— ONKCHIBATh IOJ PYKOBOJCTBOM TIenarora ¢ OOCYXJIEHHEM IulaHa paboTh
M3YyYCHHbIE CBOWCTBA TeN U (DU3MUECKHE SBIICHUS, HCHOJIb3YsS (PU3NUYECKHUE
BEJIUYMHBI (CpEOHSAI M MIHOBEHHAs CKOPOCTb Tella NPH HEPAaBHOMEPHOM
JBUKEHUU, YCKOPEHUE, NepeMelIeHuE, MyTh, YIII0Bas CKOPOCTh, CHUJIa TPEHHS,
cujia yOpyrocTH, CUia TSXKECTH, YCKOpEHHE CBOOOJHOrO MaJieHus, BeC Tea,
UMITyJIbC Tela, HMIYJIbC CHJIBI, MEXaHudeckas paboTa M MOIIHOCTb,

22



MOTEHIMANbHAS JHEPrus Tejla, MOAHATOrO HaJ MOBEPXHOCTBIO 3EMIIH,
NOTEHIMAIbHASI PHEPTUSl CXKATOW MPYKUHBI, KUHETUYECKAsl HEPrusi, MOoJIHas
MEXaHU4ecKasi HHEprus, IMEepUoJl W YacToTa KoJeOaHWi, JIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPETOMIICHUS
Cpenbl); TMpU ONHMCAHUM C TIOMOIIBIO YYHUTENS MPaBUIBHO TPAKTOBATH
(GU3MUECKUIl CMBICT HCMOJIb3YEMBIX BEIMYMH, OOO3HAYEHUS U €IUHMIIBI
(bu3MUecKuX BEJIWYMH, C OMOpOM HAa METOAMYECKHMX Marepuan HaxoJUThb
(GopMyIibl, CBS3BIBAIOIIME JAaHHYIO (PHU3UYECKYI0 BEIHMYHMHY C JAPYTUMHU
BEJIMYUHAMH, CTPOUTh TpadUKH H3YyUYEHHBIX 3aBUCHUMOCTEH (U3MUECKUX
BEJINYMH;

XapaKTEepHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHUS C NeAaroroMm
CBOMCTBA Tell, PU3NYECKUE IBJICHUS U IIPOLIECCHI, UCIIONIb3YsI 3aKOH COXPaHEHUS
DHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHMs, NPHUHLMI CYNEPIO3UIUU CHUJ,
OPUHIMI OTHOCHUTENBHOCTH ['anmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXEHHUS W IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS
3apsAI0BOTO M MacCOBOI'O YHCEN MPHU SAEPHBIX PEAKIUAX; IPU ITOM HAXOAMTH
CJIIOBECHYIO (POPMYJIUPOBKY 3aKOHA M €r0 MaT€MaTH4YECKOE BBIPAKEHHE C
omnopoi Ha HU(PPOBBIE 0OPA30BATEIIBHBIE PECYPCHI;

COOTHOCHUTH IOJ KOHTPOJIEM Iearora (pu3nyeckue npouecchl U CBOKMCTBA TEl,
B TOM YHMCJIE U B KOHTEKCTE CUTYAILNil TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH IIPU MOMOILIM NE€Aarora MPUYMHHO-CIEACTBEHHBIE CBA3U, CTPOUTH
00BbsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 H3yUYEHHBIX
CBOMCTBA (PU3NUECKUX SBJICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
peniaTh TUIOBBIE PAaCUETHBIE 33J1aud B |2 AEWCTBUS C OMOPOM HA alrOpUTM,
peIBapUTEIbHO Pa300paHHbI COBMECTHO C, MCIIOJb3Ys 3aKOHBI U (hOPMYIIbI,
CBA3BIBaIOIME (DU3NUYECKME BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33Ja4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOUIME WM W30BITOYHBIE
JaHHBbIE, BBHIOMPATh 3aKOHbI M (QOPMYJbI, HEOOXOIWMBIE JIs pPEIICHHUS,
MPOBOJIUTh PAcUYE€Tbl U OLEHUBATH C TOMOLIBIO YUYHUTENS PEATUCTUYHOCTD
MOJIy4Y€HHOTO 3HAaYeHUs (PU3NUECKOUN BEJIMYUHBI,

MMETh NPEICTaBICEHUE O MpoOiemMax, KOTOpble MOXKHO PEIIUTh NMPH MOMOIIU
(u3nYecKuX  METO/IOB; HCIOJB3YyS  ONHCAHME HUCCIEIOBaHMs, IOCIHE
OpEeIBAPUTEIBLHOTO OOCYXXKJIEHUSI C TMEJaroroM BBIICIATH IPOBEPSEMOE
OPEANOIOKEHNE,  OLICHUBAaTh  INPAaBUJIBHOCTb  NOPSAJAKA  MPOBEACHUS
WCCJIEIOBaHMsI, JIEJIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTAThl HAOIIOIEHUI
Y OIBITOB;

yMETh HAaXOJUTh C MCHOJIb30BaHHEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHHUIO (U3UUECKUX SBICHUN WK (PU3UUECKUX CBOMCTB Tell
(u3ydyeHre BTOpoOro 3akoHa HpIOTOHA, 3aKOHa COXpAaHEHUS DHEPrUu;
3aBUCUMOCTH TE€pHOJia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MaccChl Tpy3a U
KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTh OT AMIUTUTYJbl MalbIX KOJieOaHMIi;
NPSIMOJIMHEMHOE paclpoCTpaHEeHHE CBETA, pa3jioKeHue O0eIoro cBeTa B CIEKT;
M3Yy4YE€HHE CBOWCTB M300pakKeHUs B IJIOCKOM 3€pKajie M CBOMCTB M300paKeHUs
npenMera B coOuparolied JIMH3e; HaOMIoJeHHe CIUIOMIHBIX U JIMHEeHuYaThIX
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CHEKTPOB U3JIYUYEHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 00OpyZOBaHHS C OMOPON HA CXEMY; OMHCHIBATH XOJ ONBITA M €ro
pe3ynbTaThl, (GOPMYIHPOBATH BHIBOBI TI0]] PYKOBOJICTBOM II€/Iarora,
NPOBOJUTh TIPU HEOOXOIMMOCTH CEpPHUI0 TPSIMBIX H3MEPEHUH, OTpeness
CpemHee 3HAUCHUE HW3MEpPSEMON  BEIUYHMHBI  (QoKycHoe  paccmosiHue
coouparowetl JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
M3MEPEHUS/U3MEPUTENHLHOTO TPUOOPa;

MIPOBOAUTH COBMECTHO C T€IaroroM UCCIIeI0BaHUE 3aBUCUMOCTEN (DPHU3MUECKUX
BEJIMYMH C UCTOJb30BAaHUEM TMPSAMBIX H3MEpPEHUHN (3aBUCUMOCTb IYyTH OT
BPEMEHH IIPHU PABHOYCKOPEHHOM JABM)KCHUU 0€3 Ha4aJIbHOW CKOPOCTH; ITepHoia
KOJIeOaHUI MaTeMaTHYeCKOro MasSTHHKA OT JIMHBI HUTH; 3aBUCHMOCTH YTJa
OTpaXCHHS CBETa OT yIJia MaJCHUS W yria MPeOMIICHUS OT yria MajcHHs):
nociue o0CyKJIeHHs 10T PYKOBOACTBOM I€Jarora mjiaHupoBaTh UCCIIEI0BaHUE,
coOuparh YCTaHOBKY, (PUKCHpPOBATh PE3YyJbTaThl MOJYYEHHOM 3aBUCHMOCTHU
(¢u3znyeckux BEIMYMH B BHJE TaOnull U TpaduUKOB, JeiaTb BBIBOJBI IO
pe3ynbTaTaM HCCIEIOBAHNUS;

COOTHOCHUTBH KOCBEHHBIE M3MEpPEHUS (PU3NUECKIX BEIUYNH (CPETHSS CKOPOCTD
YCKOpEHHE Tela MpPU PaBHOYCKOPEHHOM ABM)XCHHUU, YCKOPEHUE CBOOOIHOTO
najeHus, >KECTKOCTh TMPYKUHBI, KOIPPUIUMEHT TPEHUS CKOJIBKEHUS,
MexXaHu4yeckas paboTa ¥ MOILIHOCTb, 4YacToTa U Nepuoj  KoyieOaHMit
MaTeMaTUYECKOT0 U MPY>KMHHOTO MAasITHUKOB, ONITUYECKasi cujla coOMparouie
JIMH3bI, PAIMOAKTUBHBIN (JOH): C TOMOIIIBIO NE€Jarora MIaHUPOBaTh U3MEPEHUS;
coOupaTh IKCHEPUMEHTANbHYIO YCTAHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAys
OPEJIOKEHHOM  MHCTPYKUMHU;  BBIYMCIATH  3HAYEHUE  BEJIMYUHBI U
aHAJIM3UPOBATh MOJYUYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHNN;

coO0IaTh MpaBujia TEXHUKU O€30MacHOCTH MpU padoTe C J1abopaTOpHBIM
000pyIOBaHUEM TIOCIE MPEABAPUTEITHHOTO OOCYKIEHUS C MEJarorom;
COTIOCTABJIATh C TIOMOINBIO TEJarora OCHOBHBIE TPU3HAKH H3YYCHHBIX
(¢usnyeckux Mojenel: MarepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEJO,
TOUYEYHBI UCTOYHUK CBETA, JyY, TOHKAas JIMH3A, [JIAHETapHas MOJIE]b aToMa,
HYKJIOHHAsi MOJI€JIb @aTOMHOTO Siipa C OMOPOil Ha METOIMYECKUE MaTepHalIbl;
XapaKTepu30BaTh IOCIIE€ TMPEABAPUTEIBLHOTO OOCYXIEHUS C IIeAarorom
NPUHIIAIBI IEHCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpON Ha WX OMHCAaHUA (B TOM YHUCIE: COUAOMETp, AATYUKHU TTOJOXKCHHUS,
paccTosiHUSL M YCKOPEHHUsS, PaKeTa, DXOJIOT, OYKH, MepHcKor, ¢oToamnmapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOM, IO3UMETp, Kamepa BuibcoHa),
UCIIONB3Ys IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI;

MCIIOJIb30BAaTh IO/ PYKOBOJICTBOM II€Iarora CXeMbl U CXEMaTHUHbIE PUCYHKHU
M3YYCHHBIX TEXHUYECKUX YCTPOMCTB, HW3MEPUTENbHBIX MNpUOOPOB H
TEXHOJIOTMYECKHUX TPOIECCOB MPH PEUICHHH Y4eOHO-TIPAKTUYECKUX 3a/1ay;
ONTUYECKUE CXEMbl JUIsI TIOCTPOEHUS H300paKEHUN B IUIOCKOM 3€pKajie U
cobuparoniei JIMH3e;
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— MPUBOJAUTH MPUMEPHI/HAXOAUTh WH(GOPMALMIO O TpUMEpax MPaKTHUYECKOTO
UCIOJIb30BaHUs (U3MUECKUX 3HAHUM B MOBCETHEBHOM >KM3HU JJIs1 00eCIIeueHus
0e30MacHOCTH MpU OOPAIICHUU ¢ MPUOOPAMH U TEXHUUECKUMHU YCTPONUCTBAMH,
COXpaHEHUsl 37I0pOBbsI U COOJIOJICHHUS HOPM HKOJIOTHYECKOTO TIOBEICHUS B
OKpYXalollel cpejie;

— OCYIIECTBIIATH MO/ PYKOBOACTBOM IeAarora Nouck nupopmammu Gpusndaeckoro
cofiepkanusi B ceTd VHTEpHET, caMOCTOATEIbHO (OPMYITUPYS TMOUCKOBBIMA
3ampoc, HaXOAWTh MYTH OMNpENeJeHHs JOCTOBEPHOCTH  MOJIy4YEHHOM
nH(GOpPMaIIMK HA OCHOBE UMEIOIINXCS 3HAHUIN U JOMOJTHUTEIBHBIX UCTOYHHUKOB,

— HCHOJB30BaTh MPU BBINMOIHEHUH YYEOHBIX 3aJaHHM OTOOpPAaHHYIO IEarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COJAEpkKaHUs, CIPABOUYHbBIC
MaTepHalibl, pecypchl ceth HTepHeT; BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, NpeoOpa3zoBaHusl HHPOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha ajNrOpPUTM M YTOUHSIOIIUE BOMPOCHI MEAArora; Co3/laBaTh IO
PYKOBOZICTBOM Tie/iarora ¢ 00CyX/IeHHEeM IiaHa paboThl MMCbMEHHBIE U YCTHBIE
cOOOIIeHHs] HA OCHOBE MH(OpPMAILIUK U3 HECKOJBKUX UCTOYHUKOB (DU3UUECKOTO
colep)KaHusi, MYyOJIMYHO TPEACTABISATh PE3ydbTaThl MPOEKTHOM  WiIH
HCCIIEIOBATENIbCKOM  JICATENIbHOCTH, TIPU O5TOM TPaMOTHO HCIOJIb30BaTh
M3YYEHHBI TOHATUWHBIA anmapar HW3y4yaeMoro pasfena (u3suku u
COTPOBOXAATh BBICTYIUICHHE IIpe3eHTalued ¢ Y4ETOM OCOOEHHOCTEM
ayJIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJMYECTBO YAaCOB, OTBOAMMBIX HA OCBOCHHUE KaXKI0M TeMbl yueOHOTO npeameta «Dusznkar
®denepaabHON aJanTUPOBAHHONM OCHOBHOM 00Opa3oBaTelIbHOM MPOTrpaMMbl OCHOBHOTO OOMIET0 0Opa30BaHMs OOYyHAIOIIMXCS C
3aJIEPKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIUM pazzesiom denepalibHON paboyeil mporpaMMel
yueOHoro npeaMera «Pusnkay o0pa3zoBaTesbHON MPOorpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu atom Opranusaius Brpase
caMa BHOCHUTh M3MEHEHHS B COJEp)KaHHE M pachpesereHre yueOHOro MaTepuana 1o rojgam oOydeHus, B MOCIIE0BAaTEIbHOCTD
M3Y4YeHHUS] TEM U KOJUYECTBO YaCOB HA OCBOCHHUE KaXKJIOH TEMBI, OMpEleJICHUE OpraHU3alMOHHBIX (opM OOyueHHs U T.II.
OO6O0CHOBAaHHOCTh JAHHBIX M3MEHEHUU OMpeesieTcsl BhIOpaHHbIM 00pa3zoBaTesibHON opranuzanuein Y MK, uHAMBUAYaIbHBIMU
MCUXO(U3NIECKUMH OCOOCHHOCTAMHU KOHKPETHBIX oOydaronmuxcsa ¢ 3[IP, cremeHpio YCBOGHHOCTH HMMHU YYEOHBIX TEM,
PEKOMEHTallUSAMHU 110 0TOOPY U aanTaluy yueOHOro Marepuana no Gpu3uke, npeicTaBieHHbIMU B [10SICHUTENBHOM 3aMKCKe.

8 KJIACC (68 u)
TemaTuveckui OcHOBHBIE BUABI 1eSITEILHOCTH y4ALIUXCSH
OcHOBHOE cofiepKaHue . N
0710K, TEMBI (Ha ypoBHe yuyeOHBIX JeiicTBHIl)

Pa3znen 6. TensioBbie siBjieHust (28 u)
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Ctpoenue
U cBOlicTBa
BewecTBa (7 4)

OcHognule NONOJCEHUs MONEKYIAPHO-
KUHemuyecKkou meopuu CHmpoeHUs Geujecmsa.
Macca u pazmepor amomos u monekyn. Onvimei,
noomeepoicoaowjue  OCHOBHbIE — NONOMHCEHU
MONEKYNAPHO-KUHEMUYECKOU MEeOpUU.

Mopgenu TBEPAOTO, )KUAKOTO M ra3000pa3HOTO
COCTOSIHMM  BewlecTBa. Kpucmannuueckue u
amopgnvie mena. OOvsACHeHUe CBOUCME 2a308,
ocuokocmeti U meepoblX mMel HA  OCHOGe
NONOJHCEHUL MONEKYAPHO-KUHEMUYECKOU Meopuu.
CmauuBaHue u KanuisApHele saenenus. Tennogoe
pacuwiupenue u cocamue.

JMemoncmpayuu?

1. HaGmroieHne 6poyHOBCKOTO JIBUKEHUS.

2. Habnronenue nuddysuu.

3. Habmopnenune  siBneHui

KalWUIIPHBIX SBICHHUH.

4. HabnroneHue TEIIOBOTO paclIMpeHust Tell.

5. I3MeHeHne NaBiieHHS Ta3a IpH M3MEHEHUH

00bEMa 1 HarpeBaHUH HITH OXJIAXKICHUH.

Jabopamopnsie padbomuvr u onvimol.

1. OmbITBl MO OOHApYXXKEHUIO IEHCTBHS CHII

CMadYuBaHUA n

MOJIEKYJISIPHOTO TIPUTSKCHUS (mmm
3JIEKTPOHHAS IEMOHCTpAITHS).

2. OmpiThl  TIO  BBHIPAIMBaHUIO  KPHCTAIIOB
[IOBapEHHOM COJIM MM caxapa.

3. OnbITBl 1O HAOJIOACHUIO  TEIJIOBOTO

pacliupeHusi Ta30B, JKUJIKOCTEH U TBEPABIX
Tell.

4. OnpeneneHne AaBIeHHUs BO3ayXa B OaiiioHe
LIITpHUIA.

5. OmBITHI, JI€MOHCTPUPYIOLINE 3aBHCUMOCTD
JaBICHUs] BO3IyXa OT ero o0béMa ®
HarpeBaHUs WU OXJIAXKCHHUS.

6. [Iposepka cunomesvl TUHENUHOU 3ABUCUMOCTIU

Onumbl cmonbuxa JlcuoKocmu 6
mepmomMempuyecKkoul mpyoxe om
memnepamypbi.

Habmronenne n WHTEpIpEeTanys COBMECTHO C IIEIarOrOM OITBITOB, CBHICTEIHCTBYIOMNX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BELIECTBA: OIBITHI C PACTBOPEHUEM PA3IUUHbBIX BEUIECTB B BOJIE.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABaAPUTENHHO
Ppa300paHHBI COBMECTHO C IEJArOrOM IO OLCHUBAHUIO KOJUYCCTBA AaTOMOB MJIM MOJICKYJT B STHHHUIIC
00bEMa BelecTBa.

[pencraBneHue Mpu MOMOIIM MEAarora OPOyYHOBCKOTO BHKCHUS, SBICHUS TUGGY3UH U pa3THIuii
MEXAY HUMH Ha OCHOBE IOJIO)KEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
OOBsicCHeHNE TIPH TIOMOIIH TIeJarora ¢ ONOPOi Ha JUIAKTHYECKUI MaTepral OCHOBHBIX Pa3iIHYNiA B
CTPOCHUM Ta30B, JKUAKOCTEH W TBEPABIX TEI C HCIHOJB30BAHUEM IIOJOKEHUH MOJEKYJISIPHO-
KMHETUYECKOM TEOpHUN CTPOEHUS BEILIECTBA.

[IpoBeneHue noJ pykoBOACTBOM IIEAArora OIbITOB 10 BRIPAILMBAHUIO KPUCTAIJIOB [IOBAPEHHON COIU
WJIM caxapa.

IIpoBeneHue COBMECTHO C MEAAroroM U 0OBSICHEHHE U3 MPEIOKEHHOTO IIepedHs BHIBOJOB OIBITOB,
JIEMOHCTPHUPYIOIINX KaWUIPHbIE SIBJICHUS U SBIICHHE CMauUBaHUsI.

OObsicHEHHUE € OTTOPO Ha TEXHOJIOTHYECKYIO KapTy IO/ pyKOBOJCTBOM I1€/1arora poJid KarUIIPHBIX
SIBIICHUI JJTs1 TIOCTYIUICHHUSI BOBI B opranu3M pactenuii (MC — Ouosorus).

HaGmtoneHue onpITOB 10 HAOJIOISHHIO TEIUIOBOTO PACIIUPEHHUS ra30B, JKUIKOCTEH U TBEPBIX TEI.
OObsicCHEHHE C ONIOPOi Ha TEXHOJIOTHYECKYIO KapTy 0] PyKOBOJICTBOM Ie/larora CoXpaHeHus 00bEmMa
TBEPHBIX TEJ, TEKy4ECTH KUIKOCTH (B TOM YHCIIE, Pa3HUIBI B TEKYYECTH U Pa3HBIX KUAKOCTEN),
JIaBJICHMSI rasza.

HabmroneHue 3a poBeIGHUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTD JTABICHUS BO3/IyXa OT €T0
00béMa W HarpeBaHUS WM OXJKICHUSA, M UX OOBSCHEHHE Ha OCHOBE AaTOMHO-MOJEKYJISPHOTO
YUEHHUSL.

AHanu3 Npu HIOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKHH MaTepuan MPaKTHYECKUX CHUTYaIlui,
CBSI3aHHBIX CO CBOMCTBAMU Ia30B, )KUAKOCTEH U TBEPABIX TEJL.

27




TemaoBbie
npoueccsl (21 )

Temmeparypa. Cesizb  memnepamypvl  co
CKOPOCMbIO MENNI0B020 OBUIICEHUSL YACTIUY,.
Buytpennsis sHeprust. Cnocobwl  usmeHeHus.
GHYMPpEeHHel — dHepeuu: — menionepeoava  u
cosepuienue pabomvi. Buovl mennionepedauu:
MENIONPOBOOHOCHIb, KOHGEKYUS, USTYUEHUE.
KonnuectBo TEIUIOTHI. VY nenvHas
TEIIOEMKOCTE BelecTBa. Teniooomen u meniogoe
pasnogecue. Ypasnenue meniogo2o 6anancad.
Ihasnenue u omeepoesanue KPUCMAIIUYECKUX

sewjecmg.  YyenpHas ~ TEIJIOTa  IUIABICHHUA.
Ilapoobpaszosanue u xonoencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TEIoTa
napooOpa3oBaHus. 3agucumocms memnepamypbl
Kunenuss ~— om  ammocepnoco  0agieHusl.
Brasicrnocms 6030yxa.

OHeprus  TOIUIMBAa.  YJenbHas  TemjoTa
CTOpaHusl.

Ipunyunvr pabomsr mennogvix Oguzamenei.
K1l Mennioe02o
osucamens. Tennosvie Ogucamenu u 3awuma

oxpyacaroueti cpeost (MC).
3akon coxpamenus u npeepawjeHus dHepeuu 8
mennosvix npoyeccax (MC).
Jemoncmpayuu?
1. TIpaBuna u3MepeHus: TeMueparypbl.
2. Bunpl Terionepeaayu.
3. OxylaXkJIeHue NpU COBEPIICHUH PaOOTHI.
4. HarpeBanue 1mipu COBEpUICHHH PaOOTHI
BHEIIHHUMH CHIIAMH.

5. CpaBHeHHE  TEIUIOEMKOCTEH  pa3IMYHBIX
BEIIECTB.

6. HaOmroneHue KANeHus.

7. HaGnromeHne TMOCTOSIHCTBA — TEMIIEPATYPHI

[IPH TUIABJICHUH.

8. Moienu TENIOBBIX ABUTATENEMH.
Jlabopamopnsie pabomol u onvimol.

1. Ilposepra cunomesvl TUHEUHOU 3A6UCUMOCTIU

Onumbl cmonbuxa JlcuoKocmu 6
mepmomMempuyecKkou mpyoxe om
memnepamypbi.

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabnroneHue 3a npoBeJieHUEM OIBITOB, IEMOHCTPUPYIOUINX H3MEHEHUE BHYTPEHHEN S3HEPTUuH Tela B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
pa3iIUYHbIE BUIBI TEMIONEPENAYH: TEIUIONPOBOAHOCT, KOHBEKIIUIO, H3IIydEHHE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IO PYKOBOICTBOM IE€Narora SBICHUS
TeTI000MEHa ITPY CMEIIMUBAHNY XOJIOHOH U ropsidei BOIbI.

Habmronenne ycTaHOBIICHHS TEIIOBOTO PAaBHOBECHS MEX/TY TOPSYEH U XOJIOTHOW BOJIOM.
OmnpeneneHne Mpy MOMOIIN TIEJarora KOJIN4ecTBa TEIUIOTHI, TOTYYEHHOTO BOJOH MPH TEMI000MEHE C
HarpeThM MeTAJUINYECKUM IIMIHHIPOM.

Omnpepenenue 1o TadyuNe YACIbHON TEINIOEMKOCTH BEILIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C IIcJaroroM, CBsA3aHHBIX C BBIYHCJICHHCM KOJHUYCCTBA TCIIJIOTBI H
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUsA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HANpHUMep B  MESIX  DHEProcOepekeHMs:  TEIUIOM3OJIALHSA,
9HEprocOeperaoIne KpbIn, TePMOAKKyMYJIISTOPHI H T. 1.

HaOmonenue siBineHu HCapeHnst 1 KOHACHCAIUH.

Habmonenue 3a rcciefoBaHueM Ipoliecca NCTIAPEHUs PA3THIHBIX KHIKOCTEH.

OOBsICHEHHE TT0 ATOPUTMY COBMECTHO € NIEJaroroM sIBJICHUH NCTIapeHUsI U KOHACHCAIMH Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUECHHSI.

HabGmtonenue 1 00bsicHEHHE ITpoliecca KUIIEHHs], B TOM YHCJIe 3aBUCMMOCTH TeMIIEPaTypbl KUIICHUS OT
JTaBJICHUSL.

Omnpenenenye 1o TabIuIe OTHOCUTEIHFHOM BIaXXKHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

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

Omnpenenenue 1o TadJIUIE YACTbHON TEIUIOTH TIABICHNUS JIbJA.

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

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C I1€1arOTOM, CBSI3aHHBIX C BEIYMCIIEHHEM KOJIMYECTBA TEIUIOTH B IIpOLeccax
TEIIONEPCaaun IIPU ITUIABJICHUHU U KpUCTAJJIM3AllUHU, UCITAPCHUN U KOHIACHCAIIUH.

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

Anamms IIpY IOMOIIH Megarora pa6OTI:.I " 00BICHEHNE IIpUHIHUIIA HeﬁCTBHH TCIIOBOT'O IBHUIATCIIA.
Brruncienne xoinmdecTBa TCIUIOTHI, BBIACIAIOMICTOCA IIPU CrOPaHNUN PA3JIMYHBIX BUAOB TOIUIMBA, U
KII[ nBurarens.
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2.Habmronenue HU3MCHCHHUS BHYTpPCHHEH
SHEPIHH Teja B Pe3yNbTaTe TCIUIONCPEIaun U
PpabOTHI BHEIITHUX CHIIL.

3. UccrnenoBanue SBJICHUS TEIUIOOOMEHA MPH
CMEIIIMBAHUH XOJIOTHOW U TOPsTYCH BOJIBI.

4. Onpeodenenue KOIUuYecmea mennomul,
NONYHUEeHH020 6000U Npu Meni0ooMeHe ¢
HazpemuvlmM MEMALIULECKUM YUTUHOPOM.

5. UccrnenoBanue mporiecca HCrapeHus.

6. OnpenencHre OTHOCUTEIBHON BIAKHOCTH
BO3/yXa.

7. Onpeoenerue yoenbHOU Meniomvl NAAGIEHUS.
a60a.

OOcyxJeHne COBMECTHO C IEJaroroM AKOJIOTHYECKHX IIOCIEICTBUI MCIOJIBb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U TUApo3aekTpocTaHnuil (MC — 3Konorus, Xumus).

Paznen 7. JnekTpuyeckue 1 MAarHUTHBIE siBjieHus (37 1)

DileKTpuyecKue
3apsaabl.
3apsiKeHHbIE
TeJla H UX
B3aHMo/lelicTBHE
(79)

Onexmpusayus men. JIBa poIa 3MEKTPHYSCKIX
3apsnoB. BlamMopelicTBue 3apsDKCHHBIX — Tell.
3axon Kynona (3asucumocms cuvl
83AUMOOCUCMEUSL 3aPAICEHHBIX Mel ON BETUYUHD
3aps0086 U paccmosnus Mexcoy meiamu).

DneKkTpudeckoe  Tode. Hanpsaxcénnocmo
anexmpuyeckozo noaa. Ilpumyun cynepnosuyuu
NEeKMpUYecKux nouetl (Ha KauecmeeHHOM YPOsHe).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulii NeKMPUYECcKul 3apsio.
Cmpoenue amoma. TIpOBOTHAKH M TUIIIEKTPUKH.
3aKoH COXpaHEHUS ICKTPUIECKOTO 3apsia.

Jemoncmpayuu?®

1. Onextpuszamnus Te.

2. JlBa poma OJNEKTPUYECKHX 3apsgoB H

B3aHMOHeﬁCTBHe 3apsHHKEHHBIX TEJT.

3. YCTpoHCTBO 1 JieiicTBUE DIIEKTPOCKOIIA.

4. DnexTpocTaTHyecKas HHAYKIIHS.

5. 3aK0H COXpaHEHUs STEKTPUUECKUX 3aPSI/IOB.

Jlabopamopmnsie pabomul u onvimoi.

1. OmbITBH IO HAOMIOJEHUIO BJIEKTPHU3ALMH Tell

WHJTyKIUEH ¥ IPU CONIPUKOCHOBEHUH.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JIEKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W MHAYKIUCH.
Habmonenne u 00bICHEHNE C OTOPOH HA MUIAKTUYECKUH MaTephai B3aUMOJACHCTBUS OTHOMMEHHO
1 Pa3HOMMEHHO 3apsDKEHHBIX Tell.

OObsicHEeHHE ITPY TIOMOILY Te/larora MpUHIKNa AeHCTBUS 3JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€aroroM SIBJICHUH 9JEKTPHU3allMd IpPU CONPUKOCHOBEHHU TEN U
HHAYKIUEH ¢ UCIOIb30BaHUEM 3HAHUIN O HOCUTEIIIX DJIEKTPUYECKHX 3apsiioB B BELIECTBE.
Pacno3HaBanne M OOBSICHEHHE IO CXEME€ COBMECTHO C MEAAaroroM SBICHHUH 3JIEKTPH3alHUU
B OBCEJHEBHOM KHU3HH.

Habmonenue u 00bsIcCHEHHE C OITOPOI Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MINTIOCTPUPYIONIUX 3aKOH
COXpaHEHHUs JIEKTPUIECKOTO0 3apsaa.

HaGmoenne onpITOB 10 MO/IEITMPOBAHHIO CHIIOBBIX JTMHUH 3JIEKTPUUECKOTO OIS,

HccrnenoBanne moa pykOBOACTBOM Iejarora JEMCTBUSL 3JEKTPUUYECKOrO IOJII HA NPOBOJHUKU U
JUAIEKTPUKU
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IMocTostHHBIH
3JIeKTPUYeCKUil
ToK (17 4)

DNeKTpUYECKHIl TOK. Yeaosus cywecmeosanus
NeKMpuyecko2o moxa. VICTOUHUKH TIOCTOSIHHOTO
ToKa. J[efCTBUS DIIEKTPHYECKOTO TOKA (TEIJIOBOE,
XUMHUYECKOE, MarHUTHOE). OIeKMPU4ecKuti mox
8 JACUOKOCAX U 2A3aX.

PaGora W MOIIHOCTH 3JIEKTPUYECKOrO TOKA.
3axon [owcoyna—Jlenya. Dnexmpuueckue yenu u
nompedumenu 31eKMPUYEcKoll sHepeuu 6 Obimy.
Onexrpudeckas nens. Cua Toka. DIeKTpHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  NPOBOJIHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

ST yyacTka 1mend.  [locrmemoBarenibHOE |
napajieNbHOe  COCMHEHHE  MPOBOTHUKOB.
Kopomxoe 3amvixanue.

JMemoncmpayuu?

1. ITpoBOJHUKH U TUAIEKTPUKH.

2. MouenupoBanue CHJIOBBIX JIMHU

3NEKTPUYECKOTO OIS,

. lcTOYHUKH TOCTOSTHHOTO TOKA.

. JleHicTBUS 3JIEKTPUUECKOIO TOKA.

. DNEKTPUUYECKUI TOK B KHUIKOCTH.

. T'a30BbIii pa3psa.

. I3sMepeHne cuipl Toka aMIepMeTpoM.

. VI3aMepenne dSIEKTPUUECKOTO HAMPSHKCHHS

BOJIETMETPOM.

9. PeoctaT 1 MarasuH COIPOTHBIICHHH.

Jlabopamopnsie pabomol u onvimoi.

1. HccnemoBanue AEWCTBHUA DJIEKTPUUYECKOTO
MOJISl HA TIPOBOJHUKU U TUJICKTPUKH.

2. COopka u mpoBepka pabOTHI SIEKTPUIECKON

e OCTOSTHHOTO TOKA.

W3MepeHune u peryupoBaHUE CHITBI TOKA.

H3mepeHne u peryinupoBaHue HATIPSIKCHUS.

Hccnedosanue 3zasucumocmu cunvl moka,

uoyueeo yepes pezucmop, om

CONpOMuUBIeHUs pe3UCmopa U HANPAICEeHU.

6. Onvimbl, demoncmpupyrouue 3a46UcUMOCb
9NEKMPUYECKO20 conpomuenenus
NPOBOOHUKA Om €20 OJUHbL, NIoWaou
NONePeyHo20 ceyeHus i Mamepuad.

ONO Ol bW

ok w

Habmronenne pa3imyHBIX BHIOB JCHCTBUS DJEKTPUYECKOTO TOKAa M OOHApy)KEHHE COBMECTHO C
TE€JaroroM 3TUX BUOB IEUCTBUS B TOBCEIHEBHOU KU3HU.

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

HaGmronenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHue u OOBSICHEHHE IPH TMOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOIIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAU IOMNEPEYHOrO0 CEYEHUs U
Marepuana.

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

bazoBrie npencTaBneHrs 0 NpaBUIaX CIOXKEHUS HANPSLDKEHUH NPU MOCJIENOBATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npecTaBIeHUs O IpaBUiIax AJIs CUIIbI TOKA IIPY NapaJICIIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEAarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajiesIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETAX.

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

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

OnpeneneHue ¢ ONopod Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€arora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIAEIISIEMOIT Ha PE3UCTOpE.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIaMIIOUYKy OT HalpsKSHUS Ha Heil.
OmnpenesneHue ¢ ONOPOi Ha TEXHOJIOTHYECKYIO KapTy 1Moj pykoBoacTBoM nenarora KI1/1 Harpesaresns.
Habmronenue 3a ncciegoBaHueM MpeoOpa30BaHus YHEPTUHN TIPH MOIBEME TPY3a INEKTPOABUTATEIIEM.
OOBpsicCHEHHE TIOCNE pacCy)XACHHS C IEJaroroM M COCTaBJICHHE IJIaHa-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BscHEHHE TIOCIIE PACCYKACHUS C TIEJarOrOM M COCTaBJIEHHUE TIaHA-KOHCIIEKTa MIPUYHH KOPOTKOTO
3aMBIKaHUA U NIPUHLKIA IEHCTBUSA IJIABKUX MPEAOXPAHUTENEH.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPON HAa alrOpUTM, NpEABAPUTENHHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONIb30BaHueM 3akoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS SJIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10

11.

12.

Ilposepra npasuna crodxcenus HanpsaiceHu
npu Nociedo8amenrbHOM COeOUHEHUU O8YX
pe3ucmopos.

Ilposepxa npasuna 0ns cunvl moxa npu
napanienbHoM COeOUHEHUU Pe3UCTNOPOS.
Omnpenenenne  pabOTBl  AIEKTPHUIECKOTO
TOKa, UAYIIETO Yepe3 Pe3ncTop.

.OnpeneneHne MOIIHOCTH BIIEKTPHIECKOTO

TOKa, BBIJICISIEMON Ha Pe3UCTOpE.
HccrnenoBanne 3aBUCHMOCTH CHIIBI TOKA,
WAYIIETo Yepe3 JIAMIIOUKY, OT HaIpsHKCHUS
Ha HeM.

Onpeoenenue KII/] nacpesamens.
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Mar=uuTHble
siBJIeHUs (6 1)

ITocrosiHHbIe MarauThl. B3anumoelncTeue
MOCTOSIHHBIX MarHuToB. Maenummoe noie.
Maenummnoe none 3emnu u e2o 3Hauenue 0
arcusHu Ha 3emae. Onvim Opcmeda. Maenumnoe
noJe snekmpuuecko2o moka. Ilpumenenue
2NIEKMPOMASHUMOE 6 mexHuKe. /lelicmsue
MASHUMHO20 NOJA HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamenb NOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MexXHUYecKux yCmpoucmeax u Ha mparcnopme.
Jemoncmpayuu?

1. BzaumMonelicTBHe ITOCTOSTHHBIX MAarHUTOB.

2. MopenupoBanue HEBO3MOXHOCTH
pazJieNieHus MOJII0COB MarHuTa.

3. MogenmpoBanue MAarHUTHBIX
MOCTOSIHHBIX MarHuTOB.

4. OnsIT DpcTena.

5. MarautHOE TI0JI€ TOKA. DIeKTPOMArHUT.

6. JleficTBrie MAarHUTHOTO TIOJISI HA TIPOBOTHUK C
TOKOM.

7. DnexTpoaBUraTesh MOCTOSHHOIO TOKA.

Jlabopamopnsie pabomol u onvimoi.

1. HUccaenoBanue MarHMuTHOTO
B3aUMO/IEHCTBUS TIOCTOSIHHBIX MAarHUTOB.

2. H3yuyeHue MarHUTHOTO ITOJISl TOCTOSIHHBIX
MarHUTOB TIPY UX OOBEIMHEHUH U Pa3ICIICHIUH.
3. Uccnenosanue JIEUCTBUS
3JIEKTPUYECKOr0 TOKAa HA MArHUTHYIO CTPEJIKY.
4. OnsITH, JIEMOHCTPUPYIOLINE
3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBHS KaTYILKH C
TOKOM M MarHuTa OT CHJIbl TOKa U HalpaBJIeHUS
TOKa B KaTyIIIKe.

5. HM3yueHwue AeHCTBHSI MarHUTHOTO IOJIS HAa
MIPOBOJTHHUK C TOKOM.

6.  Koucmpyuposanue u usyuenue pabomoi
anexmpoosuzamens.

7. Wsmepenne KIIJ] snexTpoaBurateabHOM
YCTaHOBKH.

noJiei

Hccnenosanue noj pyKoBOJICTBOM [1€Jarora MarHUTHOI'O B3aUMOJECHCTBYS IOCTOSIHHBIX MarHUTOB.
H3yyenue ¢ omnopoil Ha TEXHOJIOTMYECKYHO KapTy IMOJ PYKOBOACTBOM II€larora MarHUTHOIO IOJISA
MIOCTOSTHHBIX MarHUTOB NPY UX OOBEANHEHUH U Pa3/ICIICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenue mox pykoBOACTBOM MENATOra sIBJICHUS] HAMArHUYMBAHUS BEILECTBA.

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

AHanu3 TpH TNOMOIIM II€Aarora CHUTyaldi NPaKTUYECKOro IPHUMEHEHUs 3JeKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHUX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

H3yyenue ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy IO PyKOBOACTBOM Il€Jarora JeicTByUsl MarHUTHOTO
T10JIs1 HA IIPOBOJHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeHCTBYS dJIEKTPOABUTaTEI.

N3mepenue coBmectHO ¢ negarorom KIIJ[ anektpoaBurareabHoil yCTaHOBKH.

bazoBple mpencraBieHUs O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNed (TpaHCHOPT, OBITOBBHIC
YCTpOWCTBA U JP.).
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DJIEKTPOMArHuT
Hasi HHAYKIHS
(49)

Onvimoi Dapadoes. Henenue
anexmpomaznumnou undykyuu. Ilpasuno Jlenya.
Onexmpozcenepamop. Cnocobul nOTYYeHUs
NeKMpuYecKol sHepeuy. DICKTPOCTAHIIMKA Ha
BO300HOBJISEMBIX HCTOYHUKAX YHEPTUH.
Hemoncmpayuu?®
1. ccnenoBaHue SBICHHS SJEKTPOMATHHTHON
WHIYKIIH.

2. Onprter Dapagest.

3. 3aBHCUMOCTh HANpPaBICHUS HHIYKIHOHHOTO
TOKA OT YCJIOBHI €r0 BO3HUKHOBCHHUS.

4. DnexTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomol u onvimoi.

1. OnpiTel 1O  MCCIIEJIOBAHMIO  SIBJICHUS
3HCKTpOMaFHI/ITHOﬁ WHOYKOUUW: UCCIICTOBAHUC
W3MEHEHUM 3HAUYCHU )41 HampaBJICHUA
WHIYKIIMOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C ImCIaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA BHCKTpOMaFHI/ITHOfI
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUSA UHAYKIITMOHHOI'O TOKa

Pe3epBHoe Bpems (3 u)

33




9 KJIACC (102 1)

TemaTnyeckni OcHoBHOe coep:kaHue OcHOBHBIE BUbI 1eSIT€IbHOCTH YUALIUXCH
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Pa3znen 8. Mexannueckue siBjieHust (40 1)
Mexanuyeckoe Mexanuueckoe JBKeHHe. MaTepuanbHas | AHaIU3 C MOMOIIBIO MeJarora u o0CyKJIeHHe Pa3INUHbIX TPUMEPOB MEXAaHUUECKOTO JBUKCHHUS.
JBHKEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYKICHHE COBMECTHO C MIEaroroM rpaHuIl IPUMEHHUMOCTH MOJICITH «MaTepHaIbHAast TOUKaY.
U CIOCco0bI ero MEXaHUYECKOTrO0  JBMXKEHHUA.  PaBHOMepHoe | OmmcaHue mociie OOCYXICHHsS C IeJaroroM MEXaHWYEeCKOI'O JBIIKCHHS Pa3IMYHBIMH CIIOCOO0aMU
onucanus (10 4) | npsmonuHeiiHoe aBWKeHHE. Hepasnomeproe | (ypaBHEHHUE, TabuIa, rpaduk).
npamonuneunoe  Osudicenue.  CpemaHssi u | AHaIW3 TOJ PYKOBOACTBOM IMeJarora >KM3HEHHBIX CUTyalluid, B KOTOPBIX MPOSBISIETCS
MHOBEHHAS cKOpoCcmb mena npu | OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBUKEHHUSI.
HEPABHOMEPHOM OBUNCEHUU. HabnroneHne MeXaHHIeCKOTO IBIYKCHUS Tela OTHOCUTEIFHO Pa3HBIX TENl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHEHHE TyTeH U TPaeKTOPHUI IBIKEHUS C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy IO PYKOBOJICTBOM
NPAMONUHEUHOe oguoiceHue. CBoOonHOE | Tearora OJHOTO U TOTO K€ Tea OTHOCHUTEIFHO PAa3HBIX TEN OTCUETA.

nageune. Onvimot I anunes.
Pasnomepnoe osudicenue no OKpys’CHOCHU.
Iepuoo u yacmoma obpawenus. Jluneunas u
yenosas ckopocmu. Llenmpocmpemumenvhoe
yCcKopeHue.
Hemoncmpauyuu
1. HaGmrogenne MeXaHHYECKOTO IBHKEHUS
TeJna OTHOCUTENBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE ITyTeH U TPACKTOPUH TBUKCHUS
OIHOTO M TOTO € TeJd OTHOCHTEIHHO
Pa3HbIX TeJ OTCUETA.

3. I3mMepeHne  CKOPOCTH M YCKOPEHHS
TIPSIMOJIMHEWHOTO JIBYKCHUSI.

4. UccnenoBanne MIPU3HAKOB
PaBHOYCKOPEHHOTO JABIKCHHS.

5. HaGmronenue IBYKEHUS Tena o
OKpPY>KHOCTH.

6. HaGmoneHne MeXaHUYeCKUX  SIBICHHH,
IPOUCXOJAIIMX B  CHCTEME  OTCUéra
«Temexkay mpu e€ paBHOMEPHOM U
YCKOPEHHOM  JBWKEHHHM  OTHOCHTEIILHO

kabuHeTta QusnKy.

AHanmm3 ¢ IOMOMIBIO Tefarora TekcTa ["amiies 00 OTHOCHTENBHOCTH IBHKCHUST; BBITOTHEHHE 3aJaHUH
IO TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimue BEMHICICHAS TI0 00pa3Ily CpeqHel CKOPOCTH CKOJIBKEHHUS OpyCKa MITH IBHKCHUS IApHUKa
10 HAKJIOHHOU IJIOCKOCTH.

AHanu3 1 00CyXJIeHHE C OMOPOH Ha TEXHOJIOTMUYECKYIO KapTy MOJ PYKOBOACTBOM IeJarora cnoco6on
IpUOIHKEHHOTO OIpeIeNICHIsI MTHOBEHHOI CKOPOCTH.

Omnpenenenue mocie pacCykAeHHs ¢ eAaroroM Mo cxeMe CKOpoCTH paBHOMEPHOTO JBMKEHHUS (IIapuKa
B KHUJIKOCTH, MOJIENIN DJIEKTPUIECKOTO0 aBTOMOOWIIS U T. II.).

OnpeneneHue COBMECTHO C IENAroroM MyTH, NMPOWIEHHOrO 3a JaHHBIA MPOMEXYTOK BPEMEHHU, U
CKOPOCTH TeJa Mo TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JBIDKEHUS OT BPEMEHHU.
HavanpHble mpencTaBieHHE O TPHHIOUNAX ICHCTBUS NPUOOPOB, HU3MEPSIOLINX
(ctmmomeTpoB).

[pocteiimue BBYUCIECHUS O 00pa3ily MyTH M CKOPOCTH TPH PABHOYCKOPCHHOM MPSIMOJIHHEHHOM
JBUKEHHUH TeNa.

OmnpeneseHre COBMECTHO C IEAAaroroM MpoHIeHHOrO MyTH M YCKOPEHUS IBMKCHUSI Tella M0 rpaduKy
3aBUCHUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO IBIKEHUS Tella OT BPEMEHHU.
Omnpenenenne ¢ MOMOIIBIO TIeIarora YCKOPeHUs TeJia P PaBHOYCKOPEHHOM JIBM)KSHUHU TI0 HAKIIOHHOM
TUTOCKOCTH.

M3mepeHne mo cxeme IMOciie PAacCyXIEHHUs C IMeJaroroM Mepuoja W 4acTOThl OOpalieHHs Telia o
OKPY>KHOCTH.

Onpenenenre HaxXOXACHUS MOJ, PYKOBOJICTBOM Ilelarora CKOPOCTH PaBHOMEPHOIO JIBMIKEHHS Teja
110 OKPY>KHOCTH.

CKOpPOCTb
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Jabopamopmnsie pabomul u onvimol.

1. Koncmpyuposanue mpaxma 0ns paseona u
oanvHeliuezo  PpasHOMEPHO20  OBUNCEHUS
WApUKa UIU mMeaedxtcKu.

2. Onpenencuue cpeaHei CKOpOCTH
CKOJIbKCHUS Opycka WM  JIBUXKCHUSA
IIapyKa 110 HaKJIOHHON TTOCKOCTH.

3. OnpeneneHne  yCKOpPEHHS  Tela  IpH
PaBHOYCKOPEHHOM JBIDKCHUH 0
HAKJIOHHOH TVIOCKOCTH.

4. UccnenoBaHne 3aBHCUMOCTH IIyTH OT
BPEMCHHU IIPH PABHOYCKOPCHHOM JIBHKCHUU
0e3 HaYaJbHOW CKOPOCTH.

5. Ilposepka 2unomesvi: ecnu npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAYaibHOU CKOPOCMU RYMU OMHOCAMCSL KAK
psao Heuémmuvlx uucen, mo
coomeemcmayoujue NPOMENCYMKU
8peMeHU 0OUHAKOBHI.

Pemenne TUMOBBIX PAacdyETHBIX 3afad B 1—2 JeWCTBUS ¢ ONOPOM Ha aJrOPUTM, HMpPeaBapUTEIHHO
pa3o0paHHBII COBMECTHO C TM€JaroroM Ha OIpEAelIeHHe KHHEMAaTH4YeCKUX XapaKTepPHCTHK
MEXaHHUYECKOT0 JBIKEHUS Pa3IUYHbIX BUIOB.

PacnioznaBanue n npuOIMKEHHOE ONKMCcaHue o 00pasiyy mocie o0CYKICHUS C MEeAaroroM pasjinuHbIX
BU/IOB MEXAaHMYECKOT'O IBIKCHUS B NMPUPOJIE M TEXHUKE (Ha MpuMepax CBOOOJHO MaJalomuX Tedl,
JIBHDKCHUS! JKMBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEICTB U P.).

B3aumopeiicTBue
Ted (20 v)

IlepBriii 3akoH HpioToHa. Bropoit 3akoH
Herotona. Tperuit 3akon HbroToHa. Ilpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS CKONbICEHUS, CULA MPEHUs. NOKOS,
opyaue 8U0bl MpeHUs.

Cuma TsKecTH M 3aKOH  BCEMHPHOTO
TATOTCHHSA. YCKOPEHHE CBOOOIHOTO TMaICHUS.
Jeusicenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuueckas ckopocms. Hegecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOU TOYKHU.
Abcomomuo  meépooe  meno.  Pasnogecue
meépooeo  mena ¢ 3AKPEnJiéHHOU  OCbi0
spawenus. MoMeHT cuibl. LJenmp msoicecmu.

Hemoucmpayuu

1. 3aBHCUMOCTb YCKOpEHMsI TeJla OT MAacChl

TeJla U JEHUCTBYIOIIEH HAa HETO CHUJIBI.

2. Habnromenne  paBeHCTBA  CHUI

B3aUMOJIEHCTBUM TEIL.
3. U3meHenne Beca Tena NpPU YCKOPEHHOM

npu

Habmronenne m oOcyXIeHHE COBMECTHO C IEAArOrOM OIBITOB C IBHKCHHUEM Tela MPH YMEHBIICHUH
BIIMSIHUS APYTUX TN, NPEMSATCTBYIOIUX JIBUKEHUIO.

AHanu3 1Mo CXeMe IOocJe PacCyKIEHHsl ¢ NeAaroroM Tekcra lajwies ¢ ONMUMCAaHUEM MBICIEHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIMH; BEITIOJIHEHHUE 3aJaHUil 10 TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHne o pyKOBOACTBOM TIeJarora BO3MOXXHOCTH BBITIOJTHEHUS 3aKOHA MHEPIIMU B Pa3IMIHBIX
CHUCTEMax OTCuéra.

Habnronenne u 00CYXICHHE COBMECTHO C IE€JAaroroM MEXaHWUYSCKHX SIBJICHHM, MPOUCXOMSIINX B
cucteme otcuéTa «Tenexkay npu e€ paBHO-MEPHOM U YCKOPEHHOM JIBI)KEHUU OTHOCUTENBHO KabuHeTa
¢bu3nKy.

JelicTBUs ¢ BEeKTOpaMu CUJI: BBITIOJIHEHHE 3aJjaHUM 110 CJI0KEHUIO U BBIYUTAHUIO BEKTOPOB.
HaGmronenne 3a mpoBeleHWEM OMBITOB, JIEMOHCTPUPYIONIMX 3aBHCUMOCTh YCKOPEHHs Teja OT
MIPUJIOKEHHOM K HEMY CHJIBI M MaccChl Teja.

AnHanmu3 1 00BSICHEHUE ¢ OMOPOI Ha TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOJCTBOM IIeIarora sSBJICHUH C
HCIOJIb30BaHUEM BTOPOTro 3akoHa HproToHa.

Pewienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AeicTBUS C OMOPOM Ha ajlropuTM, MPEeABAPUTEIBHO
pa300paHHBI COBMECTHO C TIEJaroroM C HCIOJh30BAaHHEM BTOPOro 3akoHa HEIOTOHA W mpaBmIIa
CIIOXKCHWSI CHJL.

Omnpenenenne COBMECTHO C MEJAroroM XECTKOCTH TPy KHHBI.

AHanu3 cuUTyallMii ¢ ONOpPOM Ha TEXHOJOIMYECKYIO KapTy IIOJ PYKOBOJCTBOM II€larora, B KOTOPBIX
HaOMonatTes ynpyrue aegopmaiin, 1 uX 00bICHEHUE ¢ NCIOJIb30BaHrEM 3akoHa ['yka.
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JBUKECHHH.
JlaGopaTopHbie paGoThI U ONBITHI.
1. UccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS

CKOJILKEHHSI OT  CWIBl  HOPMAaJbHOTO
JaBJICHUSL.
2. OnpeneneHne  kod(pQUIMEHTA  TPEHUS
CKOJIB)KCHHSL.

3. Onpenenenne KECTKOCTHU TIPYKIHEIL.

Pemenne TUMOBBIX pacdyETHBIX 3afgad B 1—2 nelcTBUS ¢ OHNOPOM Ha aJrOpPUTM, MPEIBAaPUTEIILHO
pa300paHHBIl COBMECTHO C MEIaroroM ¢ UCIOJIb30BaHNueM 3aKkoHa ['yka.

HccnenoBanue mpy NOMOIIY Nearora 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO
nasieHus. CoBMecTHOE 00Cy K/IeHHE Pe3yIIbTaTOB UCCIIEJOBAHMS.

OmnpeneneHue 1oJ KOHTPOJIEM TeJlarora ¢ ONOpoi Ha KOHCIEKT KO QUIIEHTa TPEHUS CKOJIbKEHHSI.
W3MepeHue ¢ NOMOIIBIO ejarora CUiIbl TPEHUs IOKOSI.

Pemenne THIOBBIX pacdETHHIX 3ajad B |—2 IeWCTBUS C OMOPO Ha alTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C TIEIarOTOM C MICIIONB30BaHUEM (POPMYIIBI IS CHITBI TPEHUS CKOJIBKEHHSL.
AHanu3 Mo cxeMme IOCIE PACCYKIEHUs Menarora O JBHUKEHUM TeJl TOJbKO IOJA HEHCTBHEM CHIIBI
TSKECTH — cBOOOTHOTO NaJCHUS.
OO0BsicHEHNE IO PYKOBOJICTBOM IeIarora He3aBHCHMOCTH YCKOPEHHSI CBOOOTHOTO MaJACHUSI OT MaCCHI
Tena.

Or11eHKa COBMECTHO C I1€JJaroroM BeTMUMHBI CHIIBI TATOTEHHS, IeHCTBYIOIEH MEX Ty IBYM TelaMu (s
Pa3HbIX Macc).

Amnamus ¢ OHOpOﬁ Ha JII/IL[aKTI/I‘IeCKI/Iﬁ Matepual ABUKCHUSA He6eCHbIX TCI 1101 I[eﬁCTBHeM CHIJIBI
TATOTCHUSA (C HCIIOJIB30BAHUCM AOIIOJIHHUTCIIBHBIX HCTOYHHUKOB I/IH(I)OpMaHI/II/I).

Pemienne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AEWCTBHUS C OMOPOM Ha ajIrOpUTM, MPEABAPUTEIHHO
pa300paHHBIH COBMECTHO C IIEaroroM C UCIIOJIb30BaHHEM 3aKOHA BCEMHUPHOTO TATOTCHHSA U (HYOPMYJIIBI
JUIsL pacuéra CUIIbI TSXKECTH.

Habmronenune u 00CykIIeHIE C TOMOIIBIO TIeIarora OMBITOB M0 M3MEHEHHUIO Beca Tella IPH YCKOPSHHOM
JBUKEHHHU.

AHanu3 ¢ MOMOILBIO NEAArora ycloBUil BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH.

Pewienne TUNOBBIX pacuéTHBIX 3a7ad B 1|—2 AelcTBHS € ONOpPOM Ha alrOpuUTM, NMPEABAPUTEIBHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha OnpeJielieHHe Beca Tella B Pa3iIMYHbIX YCIOBUSIX.

AHanmu3 ¢ Omopoil Ha TEXHOJIOTHUYECKYI0 KapTy MOJ PYKOBOJCTBOM IleJlarora Ciil, AEHCTBYIOUINX Ha
TeJO, NOKOsLIEECs Ha OIopeE.

OmnpeneneHne ¢ MOMOIIBIO Ie1arora MeHTPa TSHKECTH PAa3IHYHBIX TEIL.
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3akoHbI
COXpaHEeHHs
(10 u)

Umnynsc Tena. HM3menenue  umnynvca.
Hmnynvc cunvl. 3aKOH COXpAaHEHUS UMILYJbCA.
PeaxtuBHoe aBmwxenue (MC).

Mexanuueckas padoTa U MomHOCTb. Pabora
CUJI TSDKeCTH, ynpyzocmu, mpenus. Cea3b
oHepeuu u pabomul. [loTeHUMaNbHAS DHEPTHS
Tena, TOAHSATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeusi COHCAmol RPYICUHbL.
Kunernueckas SHEpPrusl. Teopema o
Kunemuueckoli 9Hepeuy. 3aKOH COXPAHCHUSA
MEXaHUYECKOI SHEPrUu.

Hemoncmpauyuu
1. Tlepenaua mmMmynbca NpH B3aUMOACHCTBHU

TeJl.

2. TlpeoOGpa3zoBanus
B3aUMOJECHCTBUU TEIN.

3. CoxpaHeHHe HMITyJIbCa IIPH HEYIPYroM
B3aUMO/ICHCTBUH.

4. CoxpaHeHHE WMITyJbca INPH aOCOIIOTHO

YIIPYTOM B3aUMO/ICHCTBHH.

HabmroneHne peakTHBHOTO IBH)KEHHUS.

6. CoxpaHeHHE MEXaHHYECKON BHEpPruu IpH
CBOOOTHOM TTaICHUH.

7. CoxpaHEHHE MEXaHHYECKOH SHEepPTHu IpH
JIBIDKEHUH TeJa MO JeHCTBUEM NPYKHUHBL.

Jlabopamopnsie pabomol u onvimol.

1. Omnpenenenue pabOTBI CHUIBI TPEHHUS TPH
paBHOMEPHOM  JBIDKEHHH  Tela IO
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MTPH
nogséme rpy3a C MCHOJIB30BaHUEM
HETIOJIBIKHOTO U TIOJIBH)KHOTO OJIOKOB.

3. M3ydenue 3akoHA COXpaHEHUS SHEPTHUH.

SHEPIUU IIpH

o

Habmonenue u 00cyieHHe ¢ MOMOIIBIO I1e/1arora ONbITOB, AEMOHCTPUPYIOIIHNX Nepefady UMITyJIbca
IIpU B3aUMOJECHCTBUU TEJ, 3aKOH COXPAHEHUS HMMITyJbca MpPHU aOCOIIOTHO YHNPYroM U HEYNpYrom
B3aMMOJICHCTBUH TEIl.

HabnroneHue neMOHCTpaluy Mefarora CUTyalluil B OKpy’Karollel *HU3HU C UCIOJIb30BAaHUEM 3aKOHA
COXpPaHEHHUs UMITYJIbCA.

Pacno3naBanue c omopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJACTBOM I€Aarora SBIEHUS
PEaKTHBHOTO IBIKEHUS B npuposie u Texauke (MC — Ouomnorus).

IIpuMeHeHHEe COBMECTHO C MENAroroM 3aKOHA COXPAaHEHMs MMITyJbCa A pacyé€ra pe3yibTaToB
B3aUMOACHCTBUSL Ten (Ha TIpUMepax HEYNPYroro B3aMMOJEHCTBHSA, YNPYTroro IEHTPAIbHOTO
B3aUMO-JEHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEIIOJ-BHKHO).

Pemenne THIOBBIX pacdETHHIX 3ajad B 2—3 IEWCTBUS C OMOPOH Ha alTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIl COBMECTHO C MEaroroM C UCIIOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ OMOPOi HA TUAAKTHYECKUN MaTepHuan pabdoThl CHIIbI YIIPYTOCTH NPU MOABEME Tpy3a
C UCIIOJI30BAHUECM HCIIOABHXKHOI'O U ITIOJABHUXKXHOTO 6J'IOKOB.

H3MepeHne CoBMECTHO C MearoroM MOIHOCTH.

W3mepenue ¢ TOMOILBIO Me/1arora MoTeHIUaIbHOM YJHEPIHH YIPYTo 1e(OPMUPOBAHHOM MPYKUHBL.
H3MepeHI/Ie COBMCCTHO C II€Jarorom KHHETUYECKOI OHEPIuu T€JIa N0 AJIMHC TOPMO3HOT'O IIYyTH.
HaOmionenne 3a SKCIEpUMEHTAIbHBIM CPAaBHEHHEM H3MCEHCHHS ITOTCHIMANBHONH W KHHETHYECKON
SHEPruil Tena MpH ABHKEHUH M0 HAKIOHHOMH MIOCKOCTH.

HaOmonenne 3a 3KCTIepUMEHTANbHOW MPOBEPKOH 3aKOHA COXpPAHEHHS MEXaHWYECKOH SHEpIuH INpH
CBOOOIHOM Ta/ICHUH.

[IpuMeHeHHe Ha HadadbHOM YPOBHE, C OMOPOW HA JUIAKTUYECKUN MaTepHan 3aKOHAa COXpPaHEHUs
MEXaHU4ECKOW PHEPTUU 711 pacuéTa NOTEHIMANBHON U KHHETHYECKON SJHEPTHH Tela.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOW Ha ajrOpUTM, MPEABAPUTEIHHO
Ppa3o0paHHbIil COBMECTHO C NIEJaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUsI MEXaHHUECKOM SHEPTHH.
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Pa3znen 9. Mexannyeckue Kojie6aHusi M BOJHBI (15 )

Mexanuueckue
KoJiedanus (7 4)

KomnebarenpHoe JIBIDKEHHE. OcCHOBHEBIE
XapaKTEPUCTUKU KOJIEOaHWHA: TEepHOJ, YacToTa,
aMIUIMTYyAa. Mamemamuueckuil U NPYICUHHBIIU

masmuuku.  Ilpeepawjenue  snepeuu  npu
KoJIeOamMenbHOM OBUICEHUL.
3aryxaromue KonebaHus. BbIHYXICHHBIC
kojiebanus. Pe3onanc.
Jemoncmpayuu?
1. HaGmronenue KoJieOaHuil  Ten oz
IEACTBUEM  CHIBI  TSDKECTH W CHIIBI
YIPYrOCTH.

2. Habmronenue xoneOaHuUil Tpy3a Ha HUTH U
HA TIPY>KUHE.

3. HabnromeHnne BBIHYXXACHHBIX KOJcOaHWHA U
pe3oHaHca.

Jlabopamopnsie pabomol u onvimoi.

1. Onpenenenue  9acToThl W Iepuoja
KoJieOaHUH MaTeMaTHYECKOTO MasTHHKA.

2. OmpeneneHue  4acToThl W Iepuoja
KoJIeOaHUi MPYKUHHOTO MAasTHUKA (WA
ANEKTPOHHAS JEMOHCTPALIHS).

3. UccrnenoBanne  3aBUCHUMOCTH  TiepHoja
KOJIeOaHUH TOABEIICHHOTO K HUTH TPy3a OT
JUTMHBI HATH.

4. UccnenoBaHne  3aBHCHMOCTH  IIEpHOJa
KOJe0aHUH TPYKUHHOTO MAasTHHKAa OT
Macchl rpys3a (wnu AIEKTPOHHAS
JIEMOHCTPAIIHS).

5. IIpoBepka HE3aBHCUMOCTH nepuoa
KoJieOaHUH rpy3a, MOJBEUIEHHOIO K HUTH,
OT Macchl Irpy3a.

6. OnBITHI, AEMOHCTPUPYIOIUE 3aBHCHMOCTh

nepuoja KoJIeOaHuH MIPY>XUHHOTO
MasTHUKa OT MAacChl Ipy3a U KECTKOCTH
TPy KHUHBIL.

7. UsmepeHune YCKOpEHUs CBOOOIHOTO
MmaJeHUs (wm SJIEKTPOHHAS
JIEMOHCTpALIUS).

HaOnronenue xomebaHuil mon NeHCTBHEM CHIJI TSXKECTH U YIPYTOCTH W OOHapy)KeHHE IpU IOMOILH
re1arora moJOOHBIX KOJIeOaHUH B OKPYKaoIeM MUpE.

AHaJIu3 COBMECTHO C ITeIaroroM KoyiebaHuii rpy3a Ha HUTH U Ha TIpy>kuHe. OTnpeeneHue o aropuTMy
YacTOTHI KOJIeOaHMH MaTeMaTHYECKOTO ¥ MPYKUHHOTO MasiTHUKOB.

HabGmonenue n o0bsICHEHHE ¢ TIOMOIIIBIO ITEAarora siBJICHUs pe30HaHca.

HccnenoBanue ¢ omopoil Ha ajiropuTM, IpEIBapUTEIbHO Pa300paHHBIH COBMECTHO C IENarorom,
3aBUCHMOCTH IIEpHO/1a KOJeOaHHii MO/IBEIICHHOTO K HUTH Ipy3a OT JUTMHbI HUTH.

[IpoBepxka c onopoii Ha TEXHOJIOTUYECKYIO KapTy M0JI PYKOBOJCTBOM I1€/1arora He3aBUCUMOCTH ITEpUOa
KoJieOaHHH rpy3a, TOABEIICHHOTO K JICHTE, OT MacChI rpy3a.

HabGnronenue u o0CyKIeHUE 10J] PYKOBOJICTBOM II€Arora OIbITOB, IEMOHCTPUPYIOIIUX 3aBHCHMOCTb
neproa KoJIeOaH!ui NPYKUHHOTO MasTHHKA OT MAcChI IPpy3a U KECTKOCTH MPY>KHHBI.

[TpuMeHeHHe ¢ MOMOIIBIO NIeJarora MaTeMaTHIeCKOro 1 NPYKUHHOTO MasTHUKOB B Ka4ECTBE MOZCIICH
JUIsL OTIMICaHUS KOJICOaHHH B OKPYKaroLIeM MHpeE.

Pemenne THNOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUA ¢ ONMOPOH Ha alropUTM, NMPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MEaroroM, CBSI3aHHBIX ¢ BEIYHUCICHUEM I OLICHKOH YacTOTHI (IIepruoja)
KoJieOaHu
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Mexann4eckue
BOJIHBI. 3BYK
(8v)

Mexanuyeckue BOJIHBI. CaoiicTBa
MEeXaHUIECKUX BOJTH. Ilpooonvroie u
nonepeuytbvie 80HbL. [JIUHA 80IHBL U CKOPOCMb €€
pacnpocmpanenusa. Mexanuueckue 601HbI 8
meépoom meie, celicmuueckue onnvl (MC).

3Byk. [pomxocms 38yKka u 6vicoma MOHA.
Ompaoicenue 368yxa. Unghpaseyk u yiompasseyx.

Jemoncmpayuu?

1. PacmpocrpaHenue
MOTIEPEYHBIX BOJIH.

2. HabmoneHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

3. AKYCTHYECKHH pe30HaHC.

IMPOAOJIBHBIX u

OOHapyKeHHe U aHaJIM3 C IIOMOILIO [Ie/1arora BOJHOBBIX SBICHUH B OKPYIKalOLIEM MHUpE.
HaOmonenne COBMECTHO C TIE€AaroroM paclpoCTPaHEHWs MPOJONBHBIX M IONEPEYHBIX BOJH (Ha
MOJIeNN) U OOHApYKEHHE aHAJIOTHYHBIX BUIOB BOJH B MPHPO/IE (3BYK, BOJSHBIC BOJIHEI).

Brruncnenne B 1—2 OeWCTBHUSA ¢ OMOPOI HA alTOPHUTM, MPEIBAPUTEIHFHO Pa300paHHBI COBMECTHO C
TIEIaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEHHsI 3BYKOBBIX BOJIH.

HaOmionenne 3a SKCHEPHUMEHTATIBHBIM OIPEACICHHEM TPAaHUI] YacTOTHl CIBIIINMBIX 3BYKOBBIX
KoJieOaHHH.

HaOGmoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C HCIOIb30BAaHUEM MY3bIKaJIbHBIX
HHCTPYMEHTOB).

HabGmonenue n 00bsIcCHEHHE ¢ TIOMOIIBIO I1e/1arora sBJIeHUs aKyCTHYECKOTO Pe30-HaHca.

YreHne COBMECTHO C I€1aroroM OpPUTHHAJIBHOIO TEKCTa, MOCBSIIEHHOTO MCIIOJIB30BAHUIO 3BYKa (MM
yIbTpa3ByKa) B TEXHUKE (9XOJIOKAIMSI, YABTPa3BYK B METUIIMHE U JP.); BBIMOJIHEHHUE 3aJaHUM 10 TEKCTY
(CMBICIOBOE YTEHUE)

Paznen 10. DneKTpOMArHUTHOE 1MOJI€ M JIEKTPOMArHUTHbIE BOJHBI (8 1)

DJIeKTPOMATHUT
HOe ToJie

U 3JIEKTPOMATHH
THBIE BOJIHBI
(8w

DNeKTpOMarHuTHOE noJie.
DNeKTpOMarHUTHEIE BOJIHBI. Ceoticmesa
INEKMPOMACHUMHBIX BOJIH. Ulxana
NeKmpomMacHUmHbIX ~ 8onH.  Hcnoavzosanue

9NEKMPOMACHUMHBIX 80JIH OJis COMOBOU C8A3U.
DJIeKTpOMarHuTHas mpupoaa CBeTa.
CkopocTb cBeTa. BoHoBbIE CBOMCTBA cBETA.
Jemoncmpayuu?
1. CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOIICTBA CBETA.
Jlabopamopnsie pabomol u onvimol.
1.M3y4yeHne CBOWCTB  3JIEKTPOMArHUTHBIX
BOJIH C ITOMOIIBI0 MOOMIBHOTO TejedoHa.

ITocTpoeHre MPOCTBIX PACCYXKIEHUH Ha OCHOBE MOATOTOBJIEHHBIX BBIPAXKEHUN, 00OCHOBBIBAIOIIUX
B3aMMOCBSI3b 3JIEKTPUYECKOT0 U MATHUTHOTO MOJIEi.

Habmronenune 3a SKCriepuMEHTaIBHBIM H3YUYE€HHEM CBOWCTB JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIBI0 MOOMIBHOTO TeJe(OoHa).

AHanu3 ¢ MOMOILBIO NEJarora pEeHTTEHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHu3Ma.

AHanM3 COBMECTHO C MEJAr0OroM TEKCTOB, ONUCHIBAOIINX MPOSBICHUS SIEKTPOMArHuTHOTO U3Ty4EHUs
B MIPUPOJE: KHUBBIC OPTaHU3MBI, U3TYICHUS HEOCCHBIX TeN (CMBICIIOBOE UYTCHUE).

Pacno3naBaHue U aHaIu3 pa3aU4HBIX IPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy M0/l pyKOBOACTBOM IeAarora.

Pemienne TUNOBBIX pacu€THBIX 3a1a4 B |—2 AEWCTBHS C OMOPOW Ha aJrOpUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C MMEAAroroM ¢ MUCIOIb30BaHHEeM (GOPMYIT /Il CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, IJTUHBI BOJIHBI M YaCTOTHI CBETA.
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Paznen 11. CBeroBble siBaeHus (15 1)

3aKkoHbI
pacnpocTpaHeHu
a1 cBeTa (6 1)

JlyyeBass mMomenb cBeta. VcTOYHHMKH CBeTa.
Ipsmonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynvl. OTpaxkeHUE CBETA.
ITnockoe 3eprano. 3axon ompadicenus ceema.
IIpenomieHue cBeta. 3aKOH HPEIOMIICHHS
cBerta. [lonnoe guympennee ompasiceHue ceema.
Hcnonvzoeanue noinozo 6nympenHe2o
OmMpadicenusi 8 ONMUYECKUX CEEMOBOOUX.

Hemoncmpayuu?®

1. TpsimonuHEtHOE PaCIPOCTPAHEHHE CBETA.

2. OTpaxceHHUE CBeTA.

3. [MonyyeHne w300paKEeHUH B IUIOCKOM,

BOIHYTOM M BBIITYKJIOM 3€pKaJjiax.

4. TIpenoMieHue cBerta.

5. Ontuveckuii CBETOBO/I.

Jlabopamopnsie pabomol u onvimoi.

1. I/ICCJ'ICI[OBEIHI/IG 3aBUCUMOCTH yria
OTpaKCHUsL CBCTOBOI'O Jiyda OT Yyrja
IIaICHus.

2. 3y4yeHne XapakTEpHCTHK H300paKeHUSI
IIpeIMETa B IIOCKOM 3epKalle.

3. UccnenoBanue 3aBHCHMOCTH yria
MPEJIOMJIEHUs] CBETOBOTO Jyda OT YyIJya
1a/ICHUS Ha TPAHHUIIE «BO3IYX—CTEKIION.

HaGnronenve ompITOB, JEMOHCTPUPYIONIMX SIBICHHE MPSMOJUHEHHOTO PACIPOCTPaHEHHsI CBeTa
(BO3HMKHOBEHHE TEHU U MOJYTEHU), U X UHTEPIPETALUS C UCTIOJIB30BAHUEM MOHITHUS CBETOBOTO JTyya.
OOBsCHCHHE U MOJCTHPOBAHUE TIOCIIC PACCYKACHUS C MEJaroroM Mo CXeMe CONHEYHOrO U JIYHHOTO
3aTMEHU.

HccnenoBaHue ¢ 0nopoi Ha TEXHOJIOTMUECKYIO KapTy MO/ pyKOBOJCTBOM I€arora 3aBUCUMOCTH yTiia
OTpaXKEHHs CBETOBOTO JIy4ya OT yIJa MaJeHUsL.

W3ydenne ¢ mOMOIIBIO ITeAarora CBOMCTB H300paKEHHS B TUNIOCKOM 3epKajie.

Habmronenne u 00bsICHEHIE COBMECTHO C MIEIar0rOM OIIBITOB IO ITOTyYEHHIO H300paXeHUH B BOTHYTOM
1 BBHIITYKJIOM 3epKayiax. HabmoneHne u 00bsiICHEHHE ITOCIIe PacCyKACHNUS C TIEIaroroM o CXeMe OIBITOB
10 TPEJIOMJIEHUIO CBETA Ha IPaHMIIE PA3IUYHBIX CPEMA, B TOM YHCJE OIBITOB C MOJHBIM BHYTPEHHUM
OTPa’KCHUEM.

HccnenoBanve moja pyKOBOJCTBOM I€farora 3aBUCHMMOCTH yrila NPEJOMIICHUS OT YIJla MajeHus
CBETOBOTI'O JTyya Ha FPAHUIIE «BO3AYX—CTEKJIIOM.

Pacno3naBaHue ¢ MOMOIIBIO TEAarora SIBJICHUNW OTPa)KEHUS M MPETOMIIEHHUS CBETa B IIOBCEIHEBHOM
KU3HHU. AHAIU3 1 00BSICHEHHE COBMECTHO C MEaroroM siBJICHUS ONTHYCCKOTO MUPaXKa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 A€WCTBHUS C OMOPOM Ha ajlrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C TIEIATOTOM C MCIIOJIF30BAaHUEM 3aKOHOB OTPAXKCHHS U TIPEIIOMIICHHS CBETA.

JInH3bI
U ONTHYeCKHe
npuodopsl (6 1)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpPOCKONA U
meneckona (MC). [naz xax onmuyeckas
cucmema. bnuzopykocme u danvnozopkocme.
Jemoncmpayuu?

1. Xox mydeit B cobuparomeii TuH3e.

2. Xop Jry4eil B paccenBaroleii JIMH3e.

3. [lomyyenne w300pakeHUt C MOMOUIBIO
JIVH3.

4. MpuHmwm neicTBHS
MHKPOCKOIIA U TEJIECKOTIa.

5. Monens rnasa.

¢oroanmapara,

[Toy4enue o KOHTPOJIEM Telarora n300paXKeHUH ¢ TOMOIIBIO COOMpAIONIei U paccenBaroIeH JTNH3.
Omnpepenenue ¢ ONopoil Ha aJropuTM pa3paboTaHHOT0 COBMECTHO C MearoroM (hOKyCHOTo pacCcTOsSHHS
Y ONITUYECKON CHJIBI COOUPAIOIIEH JIMH3HI.

AHann3 COBMECTHO C MearoroM yCTpOHCTBA M IPHHILIUIA AEHCTBUA HEKOTOPBIX ONTHYECKHUX IPUOOPOB!
¢doroanmnapara, Mukpockona, Teieckona (MC — Ouoorusi, acTpOHOMHS).

AHanu3 ¢ ormopoi Ha TEXHOJOTHYECKYIO KapTy TO0JT PYKOBOJACTBOM Tie/iarora sIBJICHHH OJIM30PyKOCTH U
JATEHO30PKOCTH, IpUHIHIA JeicTBrus oukoB (MC — Ouomorus).
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Jabopamopnsie pabomul u onvimoi.

1. ITonyuenne wu300paKeHUH C IMOMOIIBIO
coOuparoiet JINH3HL.

2. Onpenenenne (QOKYCHOTO pPaCcCTOSIHHUA U
ONITUYECKOH CHIIBI COOMpAIOIIeH TMH3HI (VTN
ANEKTPOHHAS IEMOHCTPALHS).

Paznoxkenune
0eJjioro ceera
B ciekTp (3 )

Pasnooicenue  6enoco ceéema @ cnekmp.
Onvimul Hviomona. Cnoogicenue cnexmpanbHbix
yeemos. [lucnepcus ceema.
Jemoncmpayuu?
1. Paznosxenue 6em10ro cBeTa B CIEKTP.
2. [lony4yeHue OemoOro CBETa MPHU CIOKCHUU
CBETa pa3HbIX IIBECTOB.

Jlabopamopnsie pabomol u onvimoi.

1. OnbITHl 1O pa3iokeHHIo Oenoro ceera B
CIIEKTP.

2. OmbITHl TI0 BOCOPUSITUIO I[BETA MPEIMETOB
Opd WX HAOMIONEHUH Yepe3 IIBETOBbIC
(UIBTPEL

Habmonenne cOBMECTHO € MEIaroroM o pas3iIo)keHHIO OeIoro CBeTa B CIEKTD.

Habmonenue n 00bacHeHNE Ha 0a30BOM YPOBHE 1TOJ] pyKOBOJCTBOM IEarora ONbITOB MO MOTYYCHHIO
0eoro cBeTa NMpH CIOKESHUH CBETA Pa3HbIX LIBETOB.

[IpoBenenue n 0OBSICHEHHE 1O/ PYKOBOJCTBOM II€JJarora OIBITOB 110 BOCHPHSTHIO LIBETa NPEIMETOB
IIPY MX HAOJIOJICHUH Yepe3 [IBETOBbIC (GHIbTPHI (L[BETHHIC OUKH).

Paznen 12. KanToBsble siBienus (17 4)

Hcnyckanue

U TIOTJIOIIEeHHE
cBeTa aTOMOM
(49)

Onvimul Pesepghopoa n nnanerapHas MOJIeTb
aroma. Mogens aroma bopa. Hcnyckamue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetiuamoie cnexmpeol.

OO6cyxaeHne ¢ TOMOIIBIO TIeJiarora ey onbIToB Pesepdopa 1o rccine1oBaHnIo aTOMOB, BBIIBIDKEHHE
THIIOTE3 O BO3MOKHBIX PE3yJbTaTaX ONBITOB B 3aBUCUMOCTH OT HPEAINOJIAraéMoro CTPOECHUS aTOMOB,
(opMyIHpOBaHNE BHIBOAOB U3 PE3YJILTATOB OIBITOB.

OOcyxaeHne ¢ OmMmopod Ha TEXHOJOTMYECKYI0 KapTy II0J] PYKOBOJCTBOM II€Aarora MpOTHBOPEYHH
IUTAaHETapHOM MOJIEIH aTOMa M OCHOBaHMH JIJIs TUIIOTE3B! bopa o cTalmoHapHBIX OpOUTax 3JIEKTPOHOB.
Habmrogenne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JIMHEWYAThIX CIIEKTPOB H3JIYUEHHS Pa3lIUYHBIX
BenecTB. OOBsICHEHHE C OTTOPOM Ha JUIAKTUYECKUI MaTepual JIMHEHYaThIX CIEKTPOB H3JTyYeHUs..

Crpoenue
aTOMHOTO siApa
(6 1)

PanuoakTuBHOCT. Arbgha-, bema- u eamma-
usnyyenus.  CTpoeHHe  aTOMHOTO  sifpa.
Hyxnonnas mooens amommozo aopa. Hzomonei.
Paouoaxmuenvie npeepawyens. Iepuoo
noaypacnada amomHwlx sioep.

Hemoucmpayuu

1. CrexTphl H3ydeHNs U TTOTIIOMICHUS.

2. CnekTpbl pa3iMyHbIX Ta30B.

OOcyxeHne COBMECTHO C MEJaroroM BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOCHUS s/pa.

OmnpeneneHne Mo cXeMe ¢ MCHOIb30BaHUEM METOJMYECKOro Marepuaia Mo PyKOBOJCTBOM II€Aarora
COCTaBa sJep IO 33/IaHHBIM MacCOBBIM M 3apsA0BBIM YHCIIAM U T10 MOJOKEHHIO B NEPUOANYECKON
cucreme 3eMeHToB (MC — xumus).

AHanu3 ¢ ornopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJACTBOM II€Jlarora N3MEeHEHHsI COCTaBa siapa
1 €T0 MOJIOKEHUS B TIEPUOINUYECKOi cucTeme npH [ |-pagnoaktuBHOCTH (MC — XuMus).
HccnenoBaHue ¢ MOMOLIBIO MEAArora TPEKOB [ |-9acTHIl O TOTOBEIM (hoToTpadusM.

HaGmonenne 3a neMoHcTparueil paboThl U3MEPEHUS PaIHAlIMOHHOTO (JOHA C MOMOIIBIO JO3UMETPA,
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3. Crrektp Bozopoza.

4. HaGmonenue TpekoB B kamepe Bunbcona.

Jabopamopnsie pabomol u onvimoi.

1. Habmioodenue CcnaiowHbIx U JuUHEnYamvix
CHEeKMPO8 U3TLYUEHUSL.

2. ccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU

OLICHKA €TO0 MHTCHCUBHOCTH.

AHanaM3 COBMECTHO C NEJaroroM OHOJOTHYECKMX W3MEHEHHH, HPOUCXOJIINX MOJ JAeHCTBHEM
panuoakTHBHBIX u3nydeHuit (MC — Guosorus).

Habmonenne nemoHcTpanmu 00 HMCHOJIB30BaHUE PAJAMOAKTHBHBIX HM3JydeHui B Mmeaunune (MC —
Ouosorus).

YacTHLBI 10 TOPMO3HOMY IIyTH (IO
¢dortorpadusm) (mm 3JIEKTPOHHAS
JeMOHCTPAIIHS).
SlnepHble SnepHble peakumu. 3aKoHBI COXpaHEHMs | PemreHwe THMOBBIX Pacd€THBIX 3amad B |—2 NEHCTBHS C ONOPOHW HA AJITOPUTM, HPEABAPUTEIHHO

peakuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix s0ep. Ceénzb Maccbl U IHEPIUU.
Peaxyuu cunmesa u denenust sadep. Ucmounuku
onepeuu Cornya u 36¢30 (MC).

SAnepHas JHEPIreTHKA. Heticmesus
DPAOUOAKMUBHBIX — UBIYYEHUUl  HA  Jicusvle
opeanuzmuvl (MC).

Hemoncmpauyuu
1. Pabota c4yéTunKa HOHU3UPYIOIIHX

W3ITy4YEHUH.

2. Peructpamms  W3NMydeHHWS  HPHUPOJHBIX

MHHEPAJIOB U MPOIYKTOB.

Jabopamopnsie pabomuvl u onvimoi.

1. Ismepenne paanoakTHBHOTO (oHA (WM
AIEKTPOHHAS IEMOHCTPAITHS).

pa3o0paHHBIi COBMECTHO C [EIarOTOM C HCIOIb30BAHUEM 3aKOHOB COXPAaHEHHUS MACCOBBIX H 3aPSIIOBBIX
YHCeNl HAa OMpEJeNICHUE PE3yIbTaTOB SACPHBIX PEaKInil, aHAIN3 BO3MOXKHOCTH HJIM HEBO3MOXKHOCTH
SIIEPHOM peaKiuu.

OI11eHKa ¢ TIOMOIIBIO TeIarora YHEPT UM CBSI3H IeP C UCIOIb30BaHUEM (POPMYITBI DHHINTEIHA.
OOcyxIeHne COBMECTHO C MENaroroM IIePCHEKTUB HCIIOJIb30BaHHS YIPABISIEMOTO TEPMOSAEPHOTO
CHHTE3a.

OO0cyxeHrne COBMECTHO C IEaroroM MpeuMYyIIeCTB U IKOIOTMICCKHUX MPOOJIeM, CBA3aHHBIX C AACPHOMN
sHepretukoit (MC — skonorus).

IMoBTOPUTENbHO-00001aI0 NI MOAYJIB (9 4)

Cucrtemaru3amys
U 00001IeHNe
MPEJMETHOTO
CoZIep>KaHus

U OIIbITA
JIeITeIIbHOCTH,
npuoOpe-TEHHOTO
NPU N3y4eHUHU
BCETO Kypca
liN7637878

O06001IeHHE — COACPIKAHUS ~ KWKIAOIO W3
OCHOBHBIX pasesnos Kypca (bu3uKH:
MEXaHUYECKUEC, TCIJIOBBIC, D3JICKTPOMArHMUTHEIC,
KBaHTOBBIE SIBJICHUSL.

HayuHbIii MeTO/] TO3HAHUS U €r0 Pean3alus B
(hu3MUECKHUX UCCIIEIOBAHUSX.

CBsi3b (DU3MKH U COBPEMEHHBIX TEXHOJIOTHIA B
obinactu mepenauu MHGOPMAIMU, SHEPrETHKE,
TpaHcmopTe

BrInosHeHne ¢ MOMOIIBIO TieJjarora y4eOHbIX 3a1aHuil, TpeOyIOIMmNX JEMOHCTPALMH KOMIIETEHTHOCTEH,
XapaKTepU3yUINX €CTECTBEHHOHAYUYHYK) I'DaMOTHOCTb: IPUMEHEHHUS IIOJIYYEHHBIX 3HAHUM U1
HAYYHOTO OOBSICHEHHsS (HU3MUECKUX SBICHUH B OKpYXKarolled MpHpoJe M IOBCETHEBHOM >KM3HH, a
TaKKe BBUIBICHHS (U3MYECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTMH; NPHMEHEHUsI OCBOCHHBIX
9KCTIEPUMEHTAIILHBIX YMEHUH JUIs MCCIIeNOBaHMs (M3MUYECKUX SBJICHUH, B TOM YHCIE Ul IPOBEPKU
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIA.

Pemenne TUMOBBIX pacdy€THBIX 3ajad B 1—2 JEWCTBUS C ONOPOM Ha AJTOPUTM, HpPEIBAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C IIEAaroroM, B TOM YHCJIE MPEAIOIAralonIuX UCII0JIb30BaHHE (PU3MUECKOM
MOJIENI ¥ OCHOBAHHBIX Ha COJIEPXKaHUH PA3IMYHBIX Pa3/iesioB Kypca (DH3HUKH.
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[Ipu pa3paboTke paboueil NporpaMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JOJDKHBI OBITh yYTE€HBI BO3MOYKHOCTH
WCIIOJIb30BaHUs 3JIEKTPOHHBIX (IIUPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOMUXCA y4€OHO-METOAMYECKUMU MaTepuaiaMu
(MyTbTUMEIUHHBIE TIPOTPAMMBI, SJICKTPOHHBIC YIEOHUKH U 3aJJAYHUKH, JIEKTPOHHbIE OMOTUOTEKH, BUPTYyalbHbIE Tab0paTopuy,

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

43



