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denepanpHas pabodas mporpamMma Mo YydeOHOMY mpenMery «Dusnka
(6a30BBIN  ypoBeHB) (TpeameTHas o007acTh «EcTecTBEHHO-HAyYHBIE MPEIMETHI)
(ayee COOTBETCTBEHHO — Mporpamma o Gpusnke, Gu3nKa) BKIOYACT MOSICHUTEITHHYIO
3alHCKy, COoJep)KaHne OOY4YCeHHUs, TUIAHUPYEMBbIC Pe3yIbTaThl OCBOCHUS TPOTPaAMMBI
1o (pusmKe, TeMaTHIECKOE MIIAHNPOBAHUE.

[TOACHUTEJIbHAA 3AIINCKA

®enepanbHas padouas mporpaMma o pusmuke A 00ydaroluxcs ¢ 3a1ePKKOU
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 001IEro 00pa3oBaHus
NOJArOoTOBJIEHa Ha ocHOBe dDenepalibHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHjapTa ocHoBHoOro oouiero odpaszosanus (IIpukaz Munmnpocsemnienus Poccuu ot
31.05.2021 r. Ne 287) (manee — D®I'OC OO0O), denepanbHO amanTUPOBAHHON
o0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs 1151 00y4YaroUuXxcs ¢
OTpaHUYCHHBIMU BO3MOXKHOCTAMHU 370poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 Hosa6ps 2022 1. Ne 1025), ®enepanbHoii paboyeii mporpaMMbl OCHOBHOTO OOIIIETO
oOpaszoBaHus Mo yueOHOMY mipeamery «Dusnka» (6a30Bblii ypoBeHb), KonHnenuuu
npenojaBanus yueOHoro mpenMera «®dusmka» B 00pa30BaTENIbHBIX OpPraHU3ALMIX
Poccuiickoit  denepanuu, peanu3yromMX OCHOBHBIE  00I11€00pa3oBaTeIbHBIC
nporpammel, @DenepanbHON  pabodeil MporpaMMbl  BOCIUTAHUS, C YYETOM
pacipeseNeHHbIX N0 KJlaccaM MPOBEPSEMbIX TPEOOBaHUM K pe3yjbTaTaM OCBOCHHUS
@denepanbHOl aAanTUPOBAHHOM 00pa30BaTENIbHONM MPOTPaMMbI OCHOBHOTO OOIIEro
oOpa3oBaHMs 151 00YHarOIINXCS € 3aJAEPHKKOM ICUXUUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTUKAa y4e0HOro npeamera «@Pu3uka

VYuebuniit  mpeamer «®PuszuKay  SABISETCS  CUCTEMOOOpa3yIOIMMM  JUIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (QU3MYECKHE 3aKOHbl MHPO3JaHUs
ABIIIIOTCSL.  OCHOBOM  COJZIEpXaHUsl KypCOB XHUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKAa BOOpPYKAET OOYYAIOUIMXCS HAay4YHBIM METOJIOM MO3HaHWUS,
MO3BOJIAIOIINUM MOJTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[TpenMeT MakcMMabHO HampaBiieH Ha (GOPMHUPOBaHUE UHTEPECA K IPUPOTHOMY
U COIMAJIbHOMY MHpPY, COBEpIICHCTBOBAHUE I[O3HABATEIbHON JESTENbHOCTU
oOyuatomuxcst ¢ 3[1P 3a cueT oBnageHUsI MBICIIUTEIbHBIMU ONEPALMSIMHU CPABHEHHUS,
0000111eHHsI, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (HOPMHUPOBAHUE
BO3MOKHOCTE COBMECTHOM JESATEIBHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3BuTui0 y oOyuarommxca ¢ 3[IP
MIPOCTPAHCTBEHHOT'O  BOOOpaXeHMs, (DPYHKIIMOHAIILHOM TIPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTHUYECKH AHAIM3UPOBATH WHGOPMAIIHMIO, MPEACTABICHHYIO B
paznuyHbIX (opmMax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHIIUU
0Oy4JaronInxcst 3aKI0YaeTCsl B YCBOEHUU OCHOBBI (PU3NYECKUX 3HAHUM, HEOOXOUMBIX
JUIA TIOBCEIHEBHOM JKM3HM; HABBIKOB 3J0POBOTO W OE30MaCHOTO ISl uYejoBeKa U
OKpY>Karollen ero cpeapl 00pasa KU3HU; GOPMUPOBAHUN IKOJIOTUYECKON KYIbTYPHI.
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[TporpamMma oTpaxaer coaep:xkanue oOydeHus npeametry «Du3nkay ¢ yueTrom
0co0BIX 00pa3zoBaTeNbHBIX NOTpeOHOCTEN 00yyatomuxcs ¢ 311P. OBnageHne faHHBIM
y4eOHBIM MPEAMETOM MPEJICTABIISET OMPEACICHHYIO TPYAHOCTD 71l 00YYaIOIIUXCs C
3I1P. 310 cBsI3aHO ¢ OCOOCHHOCTSIMU MBICTUTEIBHOU 1EATEIbHOCTH, IEPUOUYECKUMU
KOJeOaHUSIMU BHUMAaHUS, MaJbiM OOBEMOM MaMSTH, HEIOCTATOYHOCTBHIO OOIIEro
3amaca 3HaHUM, MOHWKEHHBIM IO3HABATEIbHBIM HMHTEPECOM M HU3KUM YpPOBHEM
pPEUYEBOr0 pa3BUTHSL.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4yeOHOro mpeamera «Dusuxan
HeoOxoauma ajanrtanus oObeMa M Xapakrepa ydyeOHOro Marepuaia K
MO3HABATEIBHBIM BO3MOXKHOCTSM JAaHHOW KAaTErOpUM OOYy4alolIuxcs, y4eT HX
OCOOCHHOCTE pa3BUTHUSA: UCIOJIB30BAaHUE ANTOPUTMOB, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBSA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOIro MaTepuania.

JlanHast mporpaMma KOHKPETH3UPYET COACpXKaHHE TMPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMH 00pa30BaTEIbHOIO CTAHJAPTa, PEKOMEHIYEMYIO
MOCJIE0BATEIBHOCTh M3YyUEHUS! pa3/ielioB (U3UKH C YYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTMKM y4e€OHOro IMpoliecca, BO3pPACTHBIX U
TICUXOJIOTHYECKUX 0coOeHHOCTEH oOyuarommuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111eT0
oOpa3oBaHMs, OIpeneasieT MUHUMAaJbHbII HAOOp OIBITOB, JEMOHCTpAlMi,
OPOBOAMMBIX ~ YYMTEJIEM B Kjacce, JabopaTopHbIX pabOT, BBIOJHAEMBIX
00yJarOIIMMHUCH.

Merognueckorr OCHOBOM HM3ydeHUsl Kypca «DH3MKa» Ha ypOBHE OCHOBHOIO
oO1rero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,
00eCreunBalOIINNA JOCTHKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX
0o0pa3oBaTeNbHbIX  PE3YJIBTATOB MIOCPEICTBOM OpraHu3aIfu aKTUBHOM
MO3HABATENIbHON AESATENbHOCTH OO0YYalOLIMXCs, YTO OYEHb BAXKHO NPU OO0yYEeHUU
nereit ¢ 311P, g KOTOphIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHOM aKTUBHOCTH.

Hesan u 3axa4yn n3y4enus yueOHoro npeamera « Dusuka»

Obwue yenu wu3ydyeHus ydeOHoro mnpeamera «®Dusmka» NpeaCTaBICHbI B
denepanbHOU paboyelt mporpaMMe OCHOBHOTO 00111er0 00pa3oBaHusl.

OCHOBHOI 1eIbI0 O0yUEHHUs AETe ¢ 3aJEpKKON MCUXUYECKOrO pa3BUTUSA Ha
JAHHOM TIpEIMETE SBIISIETCS: IOBBIIICHHE COLMAJIBHON ajanTaluu JeTell depes
npUMeHeHre (U3NYECKUX 3HAaHUM Ha MPaKTHKE.

st obygaronuxcst ¢ 3I1P, Tak ke, Kak U 11 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB,  OCBaMBAIOLIMX  OCHOBHYIO  00pa30oBaTeibHYIO  IMPOrpammy,
JOMUHHUPYIOIEEe 3HaUeHHE TPUOOPETAIOT TaKue yeiu, Kak:

. npuoOpereHue uHTepeca u crpemienus ooydaromuxcs ¢ 3[1P x nayunomy
M3YYEHUIO TPUPO/IbI, Pa3BUTUE UX UHTEIJIEKTYaJbHbBIX U TBOPYECKUX CIIOCOOHOCTEH;

- pa3BuTHEe OAa30BBIX MPEICTABICHUA O HAYYHOM METO/E€ IO3HAHUS U
(bopMHpOBaHUE UCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYXAIOIIUM SIBJICHUSM;

- dbopMUpOBaHME HAyYHOTO MHUPOBO33PEHHUS, HA JOCTYITHOM  JUJIst
obOyuarontuxcs ¢ 3[1P ypoBHe, Kak pe3ynbrara U3y4ye€HUs] OCHOB CTPOEHUS MaTEepUU U
(dyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;



. (opMupoBaHUE MpeACTaBICHUN O ponu (GU3MKHU JJIS PAa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.
JlocTrxeHne 3TUX Lened 00ecreunBaeTCsl pEeIeHUEM CIIEYIOIMINX 3a0ay.:

. npuodpeTeHre 0a30BbIX 3HAHMM O AMCKPETHOM CTPOEHUH BEIIECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX Y KBAHTOBBIX SIBJICHUSX;

. pUoOpeTEeHNE YMEHUN OMUCHIBATE U OOBSCHATH (PU3MUECKUE SIBJICHUS C
MCIOJIb30BAHUEM IOJTyUYEHHBIX 3HAaHUU U C ONIOPOH Ha IJIaH/CXEMY;

. OCBOEHME METOJOB PEIICHHS NPOCTEUIINX pacu€THhIX 3adady C
MCIOJIb30BaHUEM (PU3UUECKUX MOJIEJIEH ¢ OTIOPOi Ha alTOPUTM;

. pa3BUTHE YMEHUI HAOMOAATh IPUPOAHBIC SBJICHUS U BBIOJIHATH ONBITHI,

naboparopHble pabOThl U IKCIEPUMEHTANbHBIE HCCIEAOBAHUS C HCIOJIb30BaHHEM
U3MEPHUTENBHBIX TPUOOPOB (MO PYKOBOACTBOM YUHUTETS);

. OCBOEHUE NMPUEMOB PabOTHI ¢ HHPOpMaLUEN (PU3HUUECKOTO COACpPKaHNUA,
BKJItOYasi UH(HOPMALIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3NKH, aHAJIN3 U OLICHUBAHUE
uHdopmaIuuy;

. 3HAaKOMCTBO  cO  cdepaMu  NPOPECCHOHATBHOU  AESITEIbHOCTH,
CBSI3aHHBIMM C (U3HUKOM, M COBPEMEHHBIMU TEXHOJIOTMSIMHM, OCHOBAaHHBIMU Ha
JOCTHKEHUSX (PU3UUECKON HAyKH.

Ocob0ennocTu oTOOpa M afanTanuy y4e0HOro MarepuaJjia no gusmnke

OcHoBoit 00y4yenus ooyuaromuxcs ¢ 3I1IP Ha npeameTax ecTeCTBEHHOHAYYHOTO
IMKJIa SIBJSIETCS. PA3BUTHE Yy HUX OCHOBHBIX MBICIUTENIBHBIX OMEpaluii (aHaius,
CUHTE3, CPaBHEHHE, 0000IIIEHUE) HA OCHOBE BBITIOJHEHUS PA3BUBAIOIINUX YIIPAKHEHUH,
dbopMHUpOBaHUE TIPUEMOB YMCTBEHHOM paOOThI: aHAU3 HCXOJHBIX JIAHHBIX,
MJIaHUPOBAHKME MaTepurasa, OCYIIECTBICHHE MOATAITHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKKe OCYIIECTBISAETCS JIUKBUAAINS MPOOETIOB B 3HAHUSX, 3aKPETUICHNE N3YYEHHOTO
MaTepuana, 0TpaboTKa aJropuTMOB, TOBTOPEHHE MpoiiaeHHoro. bombinoe 3HadeHne
OpHUIaeTCs YMEHHIO paccka3aTh O BBIMOJHEHHONW paboTe C MpaBUIIBHBIM
yHoTpeOIEHNEM COOTBETCTBYIOIICH TEPMHUHOJIOTUU M COOJIOJIEHUEM JIOTUYECKUX
cBsi3ei B m3yaraemMoMm matepuaie. st oOyvaromuxcs 3IIP Ha ypoBHE OCHOBHOIO
o01iero oOpa3oBaHUs TMO-MPEKHEMY SIBJISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN
YPOBEHb Pa3BUTHS OTICIBHBIX TMCUXUYECKHX TPOIECCOB (BOCHPHATHS, BHUMAaHUS,
MaMsTH, MBIIIJICHUS), CHIPKCHHBIH YPOBEHb MHTEIICKTYAIbHOTO Pa3BUTHS, HU3KUN
YPOBEHb BBHITIOJIHEHUS YYEOHBIX 3a/IaHUM, HU3Kas yCHEIIHOCTh o0yueHus. [loatomy
npu u3ydeHuu (Ppu3uku TpeOyeTcs IelieHarpaBIeHHOE WHTEIUIEKTYalIbHOE Pa3BUTHE
oOyuaroruxcst ¢ 3[1P, oTBedaromee WX OCOOCHHOCTSAM M BO3MOXKHOCTSIM. YUeT
ocobennocteit oOyuaroruxcst ¢ 3P Tpebyer, uyToOBI TpUM WU3YYEHUU HOBOTO
MaTepuaia o0s3aTeIbHO MPOUCXOIUII0 MHOTOKPATHOE €Tr0 IOBTOPEHUE; paCIIMPEHHOE
pacCMOTpPEHHE TEM M BOIPOCOB, PACKPBHIBAIOIINX CB3b (PU3UKH C IKHU3HBIO;
aKTyalu3alus MEPBUYHOTO JKU3HEHHOTO OIBITa 00YJYarOIINXCSI.

VYcBoeHrne MporpaMMHOrO MaTepualia Mo (U3MKE BBI3BIBACT OOJbIINE
3arpyaHeHus y oOydaromuxcs ¢ 3IIP, mostomy Teopusi m3ydaercs 0e3 BBIBOIOB
CIOXHBIX (hopmyn. 3amaum, TpeOyrolMe MPUMEHEHUS CIOXKHBIX MaTeMaTHYECKHX
BBIYHCITICHUH U GOpMYJI, B 0COOCHHOCTH TaKUX Te€M, Kak «MeXxaHN4eCKOoe IBIKEHUE,
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«ApxumenoBa cunay, «MexaHuyeckass SHEPrus», «IJIEKTPUUECKUE SIBICHUSY,
«DJIEKTPOMArHUTHBIE SIBJICHUS, PEIIAIOTCS B KJIACCE C MOMOIIIBIO YUUTEIS.

Ocoboe BHUMaHHE MPHU H3YYCHUH Kypca (U3UKH YIETIIeTCs MOCTAaHOBKE U
OpraHU3alliy SKCIIEPUMEHTa, a TakKe MPOBEACHUIO (MPEUMYILECTBEHHO Ha KaXIOM
ypOKE) KpPaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXXKHO €  HCIHOJb30BaHUEM
AJIEKTPOHHOM JIeMOHCTpanuu). HekoTopbie TeMbl 0053aTeNIbHO JOJDKHBI BKIIIOYATh
OTIOpHBIE J1Ta0OpaTOpHBIE PaOOTHI, KOTOPhIE PA3BUBAIOT YMEHUE MOJb30BATHCS
MPOCTEUITMMU TIPUOOpPaMH, aHAIM3UPOBATH IMONYYCHHBIC JaHHbIE. B CBs3m ¢
OCOOCHHOCTSIMM  TIOBEJIEHUST W jeATedbHocTH  oOyuatomuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTb, HEOPTaHU30BAHHOCTh) MPEAYCMOTPEH CTPOXKANUIIUN KOHTPOJIb
3a cOOJIOICHUEM TIPABMIJI TEXHUKN O0€30MacHOCTH TIPH MTPOBEICHUH Ja00PaTOPHBIX H
MPaKTUYECKHUX PaloT.

bonpmoe BHUMaHue npu u3ydeHur Gusnku nogpoctkamu ¢ 3I1P oOpamaercs
Ha OBJIAQJICHUE WMHU MPAKTUUYECKMMH YMEHUSIMU M HaBblkaMu. [IpemycmarpuBaetcs
YMEHBIIICHUE 00beMa TEOPETHYCCKUX CBEJCHHUM, BKIIOUCHHE OTACIBHBIX TEM HWIIU
IENbIX pa3feioB B Marepuaigbl JUisi  0030pHOT0, O3HAKOMHUTEIBHOIO WM
(dakynpraTuBHOrO M3yueHus. [IpennmaraeTcss yMeHbllleHHe 0O0beMa MaTeMaTHYECKUX
BBIUMCJICHUH 32 CUET YBEJIIMUYCHHUS KaU€CTBEHHOTO ONKMCAHUS SIBIICHUI U MPOIIECCOB

JlocTaTouyHOE KOJWYECTBO BPEMEHM OTBOJUTCS HAa PAacCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIIUX CBS3b (PU3MKH C JKU3HBIO, C TEMH SBJICHUSIMH,
HaOJI0JICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 UX )KU3HEHHOTO OIbITA.

MakcuManbHO  HCMOJB3YIOTCA ~ MEXKIPEIAMETHbIE  CBS3M C  TaKUMHU
TUCUUIUIMHAMU, Kak reorpadusi, xumus, Ouonorus, T.K. oOyuaronuecs c 3IIP
OCOOCHHO HYXJAIOTCS B MPEMOJHECEHUH OJHOTO0 M TOTO € y4eOHOro marepuala B
pa3JIMYHBIX AaCMHEeKTaX, B €ro BapbUPOBAaHHHM, B HEOJHOKPATHOM TMOBTOPEHUU U
3aKpEIUIEHUHA  TOJYYEHHBIX 3HAHWM W MNPAKTAUYECKUX yMeHud. [lo3Bomsid
paccMaTpuBaTh OJIMH W TOT JK€ YYEOHBIM MaTrepuall C pa3HBIX TOYCK 3pPEHHS,
MEXKITPEIMETHBIC CBSI3M CIIOCOOCTBYIOT €TI0 JIyUIlIeMYy OCMBICIICHHUIO, 00JIee TPOUYHOMY
3aKPETUICHUIO TTOJYyYEHHBIX 3HAaHUNA U MPAKTUYECKUX YMEHHUM.

IlpumepHble BuAbI JeATedbHOCTH oOyudarommuxcss ¢ 3IIP, oOycioBiieHHBbIE
0COOBLIMH o0pa3oBaTe/IbHbIMHU NMOTPeOHOCTAMMU " odecreynBaloIue
OCMBICJICHHOE OCBOEHHE CO/IeP:KaHUM 00pa30BaHus O npeaMeTy «Du3suka»

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

Conepxanue BUJIOB AesTenbHOCTU oOyuaromuxcs ¢ 3[1P Ha ypokax ¢usuku
OTIpENIENSETCS UX 0COOBIMH 00pa30BaTENbHBIMU MOTPeOHOCTAMH. [ToMuMO TTUPOKO
ucnonpzyemMbix B @OIT OO0 o6mmx At Bcex 00ydyaroumxcs BUIOB ACSTEIbHOCTU
CJIeIyeT YCUJIUTh BUBI ACSTEbHOCTH, crieln(UYHbIC sl JAaHHON KaTeropuu JeTew,
o0ecreunBaroIIie OCMBICIIEHHOE OCBOEGHHUE COAEpkKaHHUs 00pa30BaHUs MO MPEAMETY:
YCWIEHHE MPEAMETHO-ITPAKTUYECKON JEATEIbHOCTH C AKTUBU3ALMEN CEHCOPHBIX
CUCTEM; OCBOEHME MaTepHuaja C OIOpPOM Ha aJIrOPUTM; «IIOLIArOBOCTH» B M3yYEHUHU
Marepuaa; UCTOIb30BaHUE JOMOIHUTEIbHON BU3YaJIbHOM OMOPHI (CXEMBI, IA0IOHBI,
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OTIOpHBIE TaOJIMIBI); PEYEBOM OTYET O MpOLECCe U Pe3yibTare AeATeIbHOCTH;
BBINOJIHEHUE CHELUAIBHBIX 3aJaHuil, 00ecneuyMBarOMX KOPPEKLUIO PETYJIALUN
y4eOHO-II03HABATENIbHOM 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTAaTa.

Jia oOyuarommxcsi ¢ 3IIP cyliecTBEeHHBIM SBISIIOTCS IpUEMbl pabOTHl ¢
JEKCUYECKUM MaTepuanoM 1o mpenmery. IlpoBoautcst crneumanbHass pabora 1o
BBEJICHUIO B AKTUBHBIM CJIOBAaph OOYYAIOLUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4aemble TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yaJIbHAs
MOJIIEPKKA, aJITOPUTMBI pabOTHI C OTIPEACTICHUEM, OTIOPHBIE CXEMBI IJIS1 aKTyaIH3aliH
TEPMUHOJIOTHH.

B cBs131 ¢ 0ocobbiMu 00pazoBaTeabHbIMU OTpeOHOCTSIMU 0Oy4atomuxcs ¢ 311P,
[pU TUTAHUPOBAHUU pabOThI yYEHUKA HA YPOKE CIIETYET MPUACPHKUBATHCS CIACTYIOIINX
MOMEHTOB:

1. Ilpm ompoce HeEOOXOOUMO: JAaBaTh aJIrOPUTM OTBETA; pa3peliaTh
M10JIb30BATHCS MJIAHOM, COCTABJICHHBIM IIPH MOJArOTOBKE JOMAIIHETO 3aJaHMsl; 1aBaTh
00JIbI1I€ BPEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3pellaTh JeiaTh NpeBapUTEIbHbIC
3aIllCH, OJIb30BATHCS HATJISIAHBIMU TOCOOUSMHU.

2. Tlo BO3MOKHOCTU 3a/aBaTh OOYYaIOLIUMCSl HABOJSIINE U YTOUHSIOIIME
BOIIPOCHI, KOTOPBIE IIOMOTYT UM IOCJIEOBATENBHO U3JI0KUTh MaTeprall.

3. CucremMaTHyecKu MPOBEPATh YCBOCHHE MaTepHasia IO TEMaM YPOKOB, UL
CBOEBPEMEHHOT0 OOHAPYKEHUS TPOOEIIOB B MPOIIEAIIEM MaTepHale.

4. B npouecce U3y4eHHs HOBOrO Marepuaia BHUMAHHE YYEHUKOB oOpalaercs
Ha HanboJiee CIOXKHBIC pa3jeibl u3ydaemMoil TeMbl. Heo0xonumo yaiie oopamarses K
HUM C BOIIPOCAMHU, BBIICHSIOIIMMU IOHUMaHHUE y4eOHOT0 MaTepurana, CTUMYJIUPOBATh
BOIPOCHI IIPH 3aTPYAHEHUSX B YCBOEHUH HOBOTO MaTepHalia.

Mecto yuyeOHoro npeamera « Pusuka» B y4eOHOM ILJIaHe

B cootBercTBUU ¢ DenepaibHbIM TOCYAApCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHAapTOM OCHOBHOTIO 00111ero 00pa3oBanus yueOHbli npeamer «Du3nka) BXOIUT B
npeaMeTHyI0 001acTh «ECTECTBEHHBIE HAyKU» M SIBISETCS O00s3aTEIbHBIM IS
m3ydyenusi. Conepxkanue ydeOHOro mnpeamera «®Pu3nka», NPEACTABICHHOE B
®denepanbHOl paboueit mporpamme, coorBeTcTByeT ®PI'OC OO0, denepasibHOM
oOpa3oBaTeIpHON IPOrpaMMe OCHOBHOTO 0O0Immero ooOpazoBanus, dDeaepabHOM
aJanTUPOBAHHON 00pa30BaTEILHON MPOrpaMMe OCHOBHOTO 00111eT0 00pa30oBaHus s
OoOy4Jarommxcst C 3aJepPKKOM TCUXUYECKOro paszButus. OOIiee 4YKCIO dYacos,
PEKOMEHIOBAaHHBIX ISl M3y4deHus: (u3uku Ha 0a30BoM ypoBHE, — 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B HeJEN0), B 9
kiacce — 102 yaca (3 yaca B HeeNI0).



COHEP)XAHUE YUYEGEHOI'O [TPEJAMETA «®U3MKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKIEr0 MUPA

dusnka — Hayka o npupose. SIsnenus npupoasl (MC'). Gusnueckue sBIEHUS:
MEXaHUYECKHUE, TEMIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BelUYuHBL. W3MmepeHue Quiznueckux BeluyuH. Q@usuyeckue
npubopwi®. I[lozpewnocms usmepenuti. MexayHapoHas cUcTEMA €IUHUIL.

Kak ¢usuka u qpyrue ecteCTBEHHbIE HAYKH H3y4aloT puponay. Ecmecmeenno-
HayuHblll Memoo NO3HAHUsA: HaOMo0eHue, NOCMAHOBKA HAYYHO20 B0ONpOCd,
8bIOBUIICEHUE — 2Unome3, OIKCNepuMeHm No Npoeepke 2unomes, 0ObICHeHUe
Hab0aemoeo aenenus. Onucanue uzuieckux A61eHUl ¢ NOMOUBIO MOOEEl.

[IpenmMet u MeTO bl (PU3UKH.

Jemoncmpayuu’

1.  MexaHu4yeckue, TEIUIOBBIE, AJIEKTPHMYECKME, MArHUTHbBIE, CBETOBBIE
SABJICHUS.

2. dusuyeckue npubOOpPHI U MPOLEAYpa NPSAMBIX U3MEPEHUI aHAJIOTOBBIM H

U (GPOBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.OmpeneneHrie LEHbI JEICHUS HM3MEPUTEIBHOrO Mpubopa (MCHOIB3YS
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. 3mepenne pacCTOsIHUM.

3. U3mepenne 00bEMa KUIKOCTUA U TBEPAOTO TEa

4. Onpedenenue pazmepos Mavlx meil.

5. HW3mepenne Temmeparypbl MPU TMOMOINM >KHIKOCTHOTO TEPMOMETpa U
JTaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredoosanus no nposepke eunomesvl. OAIbLHOCHb NOJNEMA
WapuKa, nyweHHo20 20pU30HmMaibHo, mem 0ovule, yem Oobule 8blcOma nycKa.

Pasznea 2. IlepBoHayajibHbIe CBeJICHUS O CTPOCHUM BelIeCTBA

CrpoeHue BellecTBa: aToOMbl M MOJEKYJIbL, ux pasmepuvl. Onvimol,
00Ka3zvlearowue OUCKpemnoe CmpoeHue 8euecmada.

JBmxenne yactul BemiecTBa. CBsA3b CKOPOCTHM JBWXKEHHS YacTHI[ C
TeMriepaTtypoil. bpoyHoBckoe nBwxkenue, auddysua. Bzaumoodeiucmeue uacmuy
geujecmsa. npumsdiceHue U OMmmaikusaHue.

ArperaTHble COCTOSHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumocesazv medxcoy ceoucmeamu 6ewecms 8 pPAa3HbIX

' MC - sneMeHTBI cOflepKaHuUsl, BKIIOYAIOIIUE MEKIPEIMETHBIE CBSA3H, KOTOPBIE MOAPOOHEE PACKPBITHI B
TEMaTHYECKOM IUTAHUPOBaHHH.

2 351ech u anee KypcuBOM 0003HAUEHBI TEMBI, M3y4EHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMHTELHOM IUiaHe. [lemaror
CaMOCTOSTENLHO OTIpeiessieT 00beM U3y4aeMOro MaTepHaa.

3 Bee JlemoncTpanuu u JlabopartopHbie paboThl, NPEICTABIEHHBIE B COJIEPKAHNH, JIOMYCKAETCS (MOYKHO) MPOBOJIUTH,
UCTIONB3Ysl MH(OPMAIIMOHHBIE M JIEKTPOHHbIE TEXHOJIOTHH (1(poBbIe 00pa3oBaTeIbHBIE PECYPCHI).
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aAzpe2amubiX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoenuem. Ocobennocmu
azpe2amuvix COCMOSHUL 80O0bL.

HMemoncmpayuu®

1. Habmoienue OpOoyHOBCKOTO JTBUKCHHSL.

2. Habmonenue nuddyzum.

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

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa Ouamempa amoma MemoOOM ps008 (C UCHOL30BAHUEM
Gomoepadghuii).

2. OnsITHI 110 HAOIIOJEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 1O OOHAPYXEHUIO JEUCTBHUSI CHJI MOJIEKYJSPHOTO MPUTIKEHUS
(271eKmpOHHAA 0eMOHCMPAYUL).

Pa3nen 3. /IBuskeHHe U B3aUMOAelCTBHE TeJl

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBH)KCHHE.
Cxopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM OgudiceHuu. Pacuér mytu u
BPEMEHU JABUKEHHSI.

SBneHue WHEpPUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUdUHA
usMeHeHus ckopocmu oeudxcenuss men. Macca kak mepa unepmHOcmu mend.
[InotHOCTh BemecTBa. Cés3b NIOMHOCIU C KOJUYECMBOM MOAEKY 8 eOUHUYEe 00bEMA
geujecmaa.

Cuiia kak XapakTepuCTHKa B3auMojieucTBus Ten. Cuna ynmpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwto ounamomempa. SIBI€HUE TATOTEHUSI U CUJA
TsokecT. Cuna msorcecmu Ha opyeux niaanemax (MC). Bec tena. HeBecoMocCTs.
CnoxeHue cuj, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxelcTBytomas cui. Cuia
mpenus. Tpenue ckonvicenus u mpenue nokos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu’

1. HabGnronenue MexaHnuecKoro IBMXKECHHS Tela.

2 N3mepenune cKkopocTH MPSIMOJIMHENHOTO JIBUKCHUS.

3 Habmronenue ssBIeHUs] HHEPITUU.

4. Hab6nronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOJICHCTBUU TEll.

5 CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

6. CrnoxeHue cull, HalpaBJICHHBIX MO OJTHOU MPSMOM.

Jlabopamopnvie pabomel u onvimoul

1. OrnpeneneHrne CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIaprKa B )KUIKOCTH,
MOJIETH JICKTPUIECKOT0 aBTOMOOWIIS U T. 11.) (21eKMPOHHASA 0EMOHCIPAYUSL).

2. Omnpenenenue cpeqHel CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa 10
HAKJIOHHOM TIOCKOCTH.

3. Ornpenenenue MI0THOCTH TBEPAOTO TENA.

4 311ech 1 Nasiee MPUBOJNTCS PACIIMPEHHBIH MEPEYEHb IA00PATOPHBIX PabOT U ONBITOB, U3 KOTOPOTO YUHMTEND JIEAET
BBIOOp MO CBOEMY YCMOTPEHHIO.



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

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUSL CKOIBKEHUS OT
Beca Tesa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

HaBnenue. Cnocobvl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwul. llepedaua Oasnerus
MEEPOLIMU menamu, Hcuokocmamu u 2aszamu. 3axon Illackans. Ilnesmamuueckue
MauuHvl. 3aBUCUMOCTD JTABIICHUS XKUAKOCTH OT TIyouHbl. Coodwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmochepa 3emmm u atMmochepHoe maBieHHE. [Ipuyunvl cyujecmeosaHus
8030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8UCUMOCIb AMMOCHEPHO20 0asieHUs. OM 8bICOMbL HAO YPOBHEM MODAL.
IIpubopul Ons uzmepenus ammocghepnozo 0asnieHus.

eticmeue srcuoxocmu u 2aza Ha NocpyrHcEHHOe 8 HUX meno. BhITankuBaromas
(apxumenoBa) cuna. 3axkor Apxumeoa. [Inasanue men. Bozoyxonnagarue.

Jemoncmpayuu

1. 3aBUCUMOCTB JIABJICHHS Fa3a OT TEMIIEPATYPHI.

2. Ilepenaya gaBieHUs )KUIAKOCTBIO U T'a30M.

3. Coo0mmaromuecs cocyibl.

4. I'mapasnnueckunii mpecc.

5. [IposiBeHue necTBUS aTMOC(PEPHOTO TABICHUS.

6. 3aBUCUMOCTh BBITAJIKHUBAIOUIEH CUJIBI OT 00bEMa MOTPYKEHHOW YacTh
TE€JIa U TIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BRITAIKMBAOLIEN CUJIBI BECY BBITECHEHHOW KUIKOCTH.

8. VYcnoBue naBaHus TeIl: IUIABAHUE WJIU MOTPYKEHUE TE B 3aBUCUMOCTH

OT COOTHOUIIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopnwie pabomul u onvimol

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMaA MOTPYKEHHOM
B JKUJIKOCTb YacTH TeJa.

2. OnpeneneHue BBITAJIKUBAIOIICH CHJIBI, JEWCTBYIOUIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIECH CHIIbI, JICHUCTBYIOIICH Ha
TEJIO B KHUJKOCTU, OT MACChI TeJa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHJIBI,

JEeUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00béMa MOTrpyKEHHOM B )KUJIKOCTh YaCTH TeJa
U OT TJIOTHOCTH KHUJIKOCTH.

5. KonctpynpoBanne  apeomeTrpa  WIM  KOHCTPYMPOBAHHE  JIOJKU
U onpeaesieHue €€ rpy30I01bEMHOCTH.

Pasznea 5. PaGora u MOIIHOCTB. JHEprus
Mexanudeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [lpasuno
pasHosecus pviuaea. llpumenenue npasuna pasHogecus pviuaza K OJ10Ky. «3010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MoB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunmemuueckas u NOMEHYUANbHASL  IHEPIUSL.
IIpespawenue o0Ho20 6uda MexaHuweckou 3Hepauu 8 Opy2ou. 3aKOH COXpaHEHUs
SHEPIrUM B MEXaHHUKE.

Hemoncmpayuu

1. IIprMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomut u onsimor*

1. Omnpenenenre pabOTHI CHUIIBI TPEHUS TIPU PABHOMEPHOM JBWKCHUU Tella
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

2. HccnenoBanue ycioBril paBHOBECHS pblyara.

3. N3mepenue KII/ HAKJIOHHOM TUIOCKOCTH (21eKkmponnan
oemoncmpayusi).

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

8 KJIACC

Pa3znea 6. TeruioBble sABJICHUS

OcHoBHble  NOJI0JCEHUSL  MOJIEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpOoeHUs.
sewecmea. Macca u pazmepvl amomos u mognexys. Onvlmovl, noOmMeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIIAPHO-KUHEMUYECKOU MeopUul.

Mopaenun TBEPAOrO, JKHAKOTO W Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. OdvscHenue ceolicms 2a3o8, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHeMUYeCKolu meopuu.
CMauuBaHue u KanuaiapHle aenenus. Tennogoe pacuupenue u cocamue.

Temneparypa. Césa3b memnepamypvl CO CKOPOCMbIO MENI08020 OBUMNCEHUS
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  usmeHenus.  GHYMpEHHEeU  SHepeUuu:
menionepeoaya u cogsepuierue pabomol. Buovl menionepedauu. menionposooHOCMb,
KOHGeKYUsl, U3TydeHue.

KonuuectBo Temnotel. Yoenvnas mennoémkocme gewecmea. Tennooomen u
menJiogoe pasHosecue. Ypagnenue meniogozo banauca.

IInasnenue u omseepoesanue KpUCMaiIUdeckux eewecms. Yoenonas menioma
naaenenus. Ilapooopazoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvuas
menioma  napoobpaszosanus.  3agucumocmsv — memMnepamypvl — KUNneHus — om
ammocgepnozo oasnenus. Biaxcnocmo 6030yxa.

DHeprust TOIJIMBa. YoenvHas menioma c2opanus.

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

3axon coxpanenus u npespawerus dHepeuu 8 mennoswvix npoyeccax (MC).

Hemoncmpauuu
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Ha6nronenne 6pOyHOBCKOTO IBYKECHHSI.

Habmonenue nuddysun.

HaGmoienne sSBiICHU CMaYrBaHUS W KaMMJUTSIPHBIX SBIICHHM.
HaGumroieHne TermioBoro pacmpeHust Tedl.

V3meHeHre naBieHHs raza Mpu U3MEHEHUH 00bEMa M HarpeBaHUH WU
OXJTKICHUH.

SNk LD =

6.  IlpaBuia uaMepeHus TeMIEpaTypsbl.

7. Buap! Tertonepenaymn.

8. OxmnakieHne Tpy COBEPIICHUH PabOTHI.

0. Harpeanue npu coBepiiieHHH pabOThl BHEITHUMH CUJIAMH.

10. CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHbIX BEIIECTB.

11. HabGmoneHne KUMEHUs.

12. HaOmroneHue NOoCTOSIHCTBA TeMIIEpaTyphl IIPH TUIABICHUHU.
13.  Moxaenu TEIUIOBLIX ABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMmpOHHAA 0eMOHCIMPAUUsL).

2. OnbITI O BBIPAILIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbIThl O HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B, KUJKOCTEH U
TBEPABIX TEII.

4. OrnpeneneHue JaBlIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

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

6. Ilposepxa cunomesvi JUHEUHOU 3ABUCUMOCMU ONUHbL CMOAOUKA
HCUOKOCMU 8 MEPMOMeMPUYecKol mpyoke om memnepamypbi.

7. HaGntogenue u3MeHEHWs] BHYTPEHHEW DSHEpruu Tena B pe3yJibTare
TerIonepeayr ¥ padoThl BHEITHUX CHUJL.

8. UccnenoBanue sBieHHs] TEIJIOOOMEHA MPU CMENIMBAHUW XOJOTHON U

ropsityer BOJBL.

9. Onpeodenenue xonuuecmea meniomsl, HOJIY4EHHO20 8000U NPU MENI000MeHe
¢ HazpemuvlM MemaiIuyecKum YUIuHOPOM.

10. Hccnenosanue nmpoliiecca UCMAPEHUS.

11.  Omnpenenenre OTHOCUTEILHON BIAXKHOCTH BO3/IyXa.

12.  Onpeodenenue yoenvHot meniomsl niasleHus 1bod.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumogneicTBue
3apSKEHHBIX TEI.

DnekTpudeckoe moje. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
Ka4ecmeeHHOM YPOGHe).

Hocumenu snexmpuueckux 3aps0o8. DnemMeHmapHulil 91eKMpUudeckuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsna.
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OnexkTpuyeckuid TOK. VYcnosus cywecmeosanusi 31eKmpuyecko20 MmoKd.
HcTouHrKrM TOCTOSIHHOTO ToKa. JIeWCTBHS DJIEKTPUUECKOro TOKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUYecKuil MoK 6 HCUOKOCMAX U 2a3ax.

PaGota ©u MOIIHOCTH DJJIEKTPUUECKOrO TOKa. 3akon [[coyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIEeKTpudeckoe HampspkeHue. CONMpOoTHBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eeujecmaea. 3akoH OMa NIl ydacTKa IEeTH.
[TocnenoBaTtenbHOE W MapajuieiIbHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Macnumnoe none 3emau u e2o 3HaveHue 0 HcuzHu Ha 3emne. Onvim Ipcmeoa.
Maenummnoe none snekmpuuecko2o moxa. Ilpumenenue snekmpomazHumos 8 mexHuxe.
eiicmeue macnumHo20 nONA HA NPOBOOHUK C MOKOM. INeKmpoosucamens
nocmosanHo2o moxa. Hcnonvzoeanue snexmpoosucameneil 8 MEXHUYEeCKUx ycm-
poucmeax u Ha mpaLcnopme.

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

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.

DIEeKTpoCTaTUUECKast MHAYKIIHUS.

3aK0OH COXpaHEHUS AINEKTPUUECKUX 3aPsI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

0. DIeKTpUYECKUM TOK B KUIKOCTH.

11. Ta30Bblii pa3ps.

12. HN3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13. HN3mepeHue 3MeKTPUUECKOTO HAMPSKEHUS! BOJIBTMETPOM.

14.  Peocrtar u Mara3uH CONMPOTUBJICHUH.

15. BisaumoneicTBue NOCTOSIHHBIX MArHUTOB.

16. MogenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHUS MOJOCOB MarHuTa.

17. MopaenupoBaHue MarHUTHBIX TTOJIEH MOCTOSHHBIX MarHUTOB.

18.  OmneIiT Opcrena.

19. MaruuTtHoe nosue Toka. DJIEKTPOMarHur.

20. JlericTBHE MAarHUTHOTO IOJS HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTaTesb NOCTOSIHHOTO TOKA.

22. HccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

23.  OnbiTel @apanes.

24. 3aBUCHMOCTH HAIpABJICHUS HMHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHHUSI.

SOXAANRE LD =
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25. DnexTporeHepaTop NOCTOSHHOIO TOKA.
Jlabopamopnwie pabomul u onvimol

1.  OnbiTel 1m0 HAOMIONEHUIO JJICKTPU3ALUU TeA HWHIAYKIUMEH U IpHU
CONPUKOCHOBEHUH.

2. HccnemoBaHwe IEHCTBUS AIICEKTPUUYCCKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. CoOopka u mpoBepKa pabOThI MEKTPHUECKOH eI MOCTOSHHOTO TOKA.

4.  H3MmepeHue u peryJMpOBaHUEC CUJIBI TOKA.

5.  V3MepeHnue u peryJMpoBaHUEC HAMIPSKCHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, udywe2o uepes pe3ucmop, om
CONPOMUBTICHUSL PE3UCOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimei, O0eMoHCmpupylowue  3a8UCUMOCMb  JJIeKMPUUECcKO20
Cconpomuenenus npooOHUKA Om e20 OJUHblL, NIOWAO0U NONEPeyHO20 CedeHus U
mMamepuana.

8. Ilposepxa npasuna clodceHUs HANPANCEHUU NPU NOCIeO008AMENbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9. Ilposepxa mpasuna 01s cuibl mMoka npu napaIIeibHOM COeOUHeHUU
Pe3UCMOPO8.

10.  Omnpenenenue padOTHI AJAESKTPUUESCKOTO TOKA, HUIYIIETO YepPe3 PE3UCTOP.

11.  OmnpeneneHre MOIIHOCTH JJICKTPUYECKOTO TOKA, BBIJCIAEMON Ha
pesucrope.

12.  HccnenoBanue 3aBUCHMOCTH CWIIBI TOKA, MAYIIETO YEPE3 JAMIIOUYKY, OT
HaIIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnenoBaHre MarHUTHOTO B3aUMOJCUCTBUS MOCTOSSHHBIX MarHUTOB.

15. MH3ydeHwe MarHUTHOTO TIOJS TOCTOSIHHBIX MAarHUTOB TMpPU  UX
00BbETMHCHUH U Pa3JICIICHUH.

16. HccnenoBaHue IEMCTBUS AIEKTPUYECKOTO TOKAa HA MATHUTHYIO CTPEIKY.

17.  OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIbl B3aUMOJCUCTBUS
KaTyIIKK C TOKOM M MarHuTta OT CHJIbl TOKA U HallpaBJICHUS TOKa B KaTYIIKE.

18. H3yueHue AelCTBUSI MATHUTHOTO TOJIs Ha TPOBOAHUK C TOKOM.

19.  KoncmpyuposaHue u uzyyerue pabomsi 31eKmpoo8ueames.

20. HNsmepenue KII/] snexTpoaBUraTeIbHON yCTAHOBKHU.

21.  OneITel O HCCIEAOBAHUIO SIBJICHUS DSJICKTPOMATHUTHOM WHIYKIIHUU:
HCClIeIOBaHNE U3MEHEHUM 3HAYEHUS U HAMPABJICHUS MHIYKIIMIOHHOTO TOKA.

9 KUIIACC

Pa3znea 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHas Touyka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MNPAMOJIMHENHOE
nBUKeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIss U MCHOBEHHAs
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npsamoaunetinoe o0sudicenue. CBOOOIHOE
nanenue. Onvimol 1 anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKkopeHue.

ITepsbiii 3akoH Hperotona. Bropoii 3akoH Hetorona. Tperunit 3akoH HproToHa.
Ipunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOJIbICeHUs, CUla
MpeHUs NOKos1, Opyaue uobl MpPeHUs.

Cuna TSDKECTM W 3aKOH BCEMHPHOTO TITOTEHHs. Y CKOpPEHHE CBOOOJIHOTO
nanenus. [euocenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hegecomocmbo u nepezpy3sxu.

PaBHOBecue maTepHalibHONW TOYKU. AOconiomuo meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocbio epaujeruss. MoMeHT cuitbl. Llenmp msascecmu.

Nmnynsc Ttena. Hzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXPaHEHHS
nmnyibsca. PeakruBnoe asmxkenue (MC).

Mexanudeckasi paboTa U MOITHOCTH. PaboTa cui TsKecTu, ynpy2ocmu, mpeHus.
Cea3b  oHepeuu u pabomsi. IloTeHIMAIbHAST SHEPTUsl Tela, MOJHITOrO HaJ
MMOBEPXHOCTBIO 3eMIH. [lomenyuanvras suepaus cocamou npyxcunsl. Kunernueckas
sHeprusi. Teopema o Kumemuueckou sHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPTHUH.

Jemoncmpavyuu

1. Habnronenne MexaHM4ecKoro JBMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TE
OTCYETA.

2. CpaBHeHre myTeld M TPACKTOPUM ABWIKEHHSI OJHOIO M TOTO XK€ Tena
OTHOCUTEJILHO Pa3HbIX TeJl OTCUETA.

3. N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

5. Habutoienue 1BMKEHUs Tella o0 OKPYKHOCTH.

6. HaGntoneHne MexaHMYECKUX SIBJICHMM, MPOUCXOIAIIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHH OTHOCHTEIIBHO
KaOuHera pU3MKH.

7. 3aBUCHUMOCTh YCKOPEHUS TeJla OT MaccChl Teja U JAEHCTBYIOIIEH HA HETO
CHUJIBI.

8. Hab6nronenue paBeHCTBaA CHIT IPU B3aMMOJICHCTBHUH TEII.

9 N3meHeHue Beca Tea Mpu yCKOPEHHOM JBHKEHUH.

10. Ilepemauya uMIryabca py B3anMOJECUCTBUU TEN.

11. TIlpeoOpa3oBaHusi SHEPTUU MIPU B3AUMOJICHCTBUH TETI.

12. CoxpaHeHue UMIyJibca IPHU HEYTIPYTOM B3aUMOAECHCTBUH.

13.  CoxpaHeHue uMITyJibca Mpu a0COJIOTHO YIPYTOM B3aUMO/ICCTBUHU.

14. HaOmroneHue peakTUBHOTO JBUXKCHHUS.

15. CoxpaneHrne MEXaHUYECKOM SHEPTUH MPU CBOOOTHOM TIaJICHUH.

16. CoxpaHeHHE MEXaHUYECKOM OHHEPrud MpH JBUKEHUU Tela TOA
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimoul
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1.  Koucmpyuposanue mpaxma 0151 pa3z2ona u OaibHeuue20 pagHoMepHO20
OBUINCEHUS WLAPUKA UL TNETIeHCKU.

2. OrnpeneneHre CpeIHEW CKOPOCTH CKOJIBKEHUS OpycKa WIIW JBUKEHUS
IIapyKa 1o HaKJIOHHOM IIOCKOCTH.

3. OrnpeneneHrue yCKOpEHHsI Tela NPH PaBHOYCKOPEHHOM JBIDKCHHUH IIO
HAKJIOHHOMH INIOCKOCTH.

4, HccenenoBanue 3aBUCMMOCTH IYyTH OT BPEMEHHU IPH PaBHOYCKOPCHHOM
JBYDKEHUN 0€3 HaYaJIbHON CKOPOCTH.

5. Ilposepra eunomeswvi: eciu npu pPasHOYCKOPEHHOM OBUMCEHUU Oe3

HAYANIbHOU CKopocmu nymu OMHOCANMCA KAk pﬂd HEUEMHbIX Yucenr, mo
coomeemcmeyrowue nPoMeNCYmKuU 6peMeErRU 00UHAKOBDL.

6.  HccrmemoBanme 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXCHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

7.  Onpenenenue K03hGHUIIMEHTA TPEHUS CKOIBKCHHUS.

8. Ornpenenenue KECTKOCTU MPYKUHBI.

9.  Omnpenenenue padOThl CHIbI TPEHUS MTPU PABHOMEPHOM JIBI)KEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Omnpenenenue paboOThl CWIBI YINPYTrOCTH TpU  MOABEME Tpy3a
C MCIOJIb30BaHUEM HEMOJIBHKHOTO U MTOJABUKHOTO OJIOKOB.

11. HN3yudeHue 3aKOHA COXPAHEHHUS SHEPTUH.

Pazgea 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarensHoe aBuxkeHue. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUMU: MEepUO,
4acToTa, aMIUIATy1a. Mamemamuueckui u npysxcunnviu maamuuxu. lIlpespawenue
9HepeUuU npu Ko1ebameibHOM O8UNHCEHUU.

3aryxatomue konedanus. Beinyx)aeHHbIe Koaebanus. PezoHaHc.

Mexanudeckue BoiHBL. CBOWCTBA MEXaHWUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 80aHbl. [[MUHa 60IHbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/IHbL 8 MEEPOOM meite, ceticmuyeckue goanvl (MC).

3ByK. I pomxocme 38yka u evicoma moua. Ompadicenue 38yka. Mngpaszeyk u
VIbMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoseOaHUM Tea MOJ NEWCTBUEM CWIIBI TSDKECTH M CHJIBI
YIPYTOCTH.

2. HaOmonenue konebaHMil rpy3a Ha HUTH U HA MPY>KUHE.
HaOmronenue BeIHYXI€HHBIX KOJIEOaHUM U pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH.
HaOmtonenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI pE30HAHC.
./Ia6opamopub1e paoomul u onvimul

oL W

1. Onpenenenre 4YacToThl MW TEpUoJa KOJEOAHWM MaTeMaTU4ecKoro
MasTHUKA.
2. Omnpenenenre 4acTOTHl U TEpHOJa KOJIeOaHW MPYKMHHOTO MasiTHUKA

(2/1eKmpoOHHAA 0eMOHCMPaYUsL).
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3. HccenenoBanue 3aBUCHMOCTH MEpUoa KOJeOaHUH MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. WccnenoBanne 3aBUCMMOCTH  IepuoAa  KoJeOaHWl  MPY>KMHHOTO
MasiTHUKa OT MAcChl Ipy3a (271eKmpPOHHAA 0eMOHCIMPAYU).

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

6. OnbIThl, JEMOHCTPUPYIOIIUME 3aBUCHUMOCTb TMEpHOJa  KoJieOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChI Ipy3a U KECTKOCTHU MPYKUHBI.

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

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
anekmpomacHumuolx 8oaH. Illkana snekmpomacnumuvlx 6oaH. Hcnonvzosanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOUL CEA3U.

DJiekTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBrbIE CBOMCTBA CBETA.

Jlabopamopnsie pabomut u onvimor*

1. N3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOILIBIO MOOMIBHOIO
tenedona.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JlyueBast Mosienb cBeTa. Mictounuku cBeta. [Ipsamonunetinoe pacnpocmpaneHue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxkeHue cBera. [lnockoe 3epkano. 3axoH
OMPAddCeHUs ceema.

[IpenomiieHue cBeTa. 3aKOH MpelomyieHUsI cBeta. [lonHoe 6HympenHee
ompadxcerue ceema. Hcnonvzosanue NOAHO20 BHYMPEHHE20 OMPAdCeHUs 8
ONMUYECKUX C8EMMOBOOAX.

Jlunza. Xonm nyuedr B nmH3e. Onmuueckas cucmema @omoannapama,
mukpockona u meaeckona (MC). [naz kak onmuueckas cucmema. bauzopykocms u
O0AIbHO30PKOCb.

Paznooicenue 6enoco ceema 6 cnexmp. Onvimwvt Hvromona. Cnoowcenue
CNEeKMPAlbHbIX YBEMmOs.

Hemoncmpayuu
[IpssmMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Toy4yenue n300pakeHUi B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontudeckuii CBETOBO/I.

Xon iaydeit B coOuparoiiei JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.

Nk w =
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8.  Ilomyuenue n300pa>keHUl C TOMOIIBIO JINH3.

0. [Ipunnun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Moxenns rinasa.

11. PaznoxxeHue Geioro cBeTa B CIEKTP.

12. TlonmyueHue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbIX 1IBETOB.
Jlabopamopnwvie pabomul u onvimot

1.  HccrnenoBanue 3aBUCHUMOCTH YIJIa OTPa)KEHHUSI CBETOBOIO JIy4ya OT yria
naJeHHUs.

2. W3ydenne xapakTepuUCTHK N300pakeHUs MIpeIMeTa B TUIOCKOM 3€pKaie.

3.  HccnenoBanue 3aBUCUMOCTH yTJia MPEJOMIICHHS CBETOBOIO JIy4a OT yrjia
NaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIIO».

4. [Tonyuenne n300paxkeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenre (OKYCHOTO pacCTOSHUS U ONITUYECKOW CUJIbI COOMparolen
JIMH3BI (271EKMPOHHAA O0EMOHCMPAUU).

6. OnbITEl MO pa3JOKEHUIO OENoro cBeTa B CHEKTP (2J1eKMPOHHAA
oemoHcmpayusi).

7. OnbITEl IO BOCHPUATHIO LIBETA MPEIMETOB NPU MX HAOIIOACHUU uYepe3

[[BETOBbIE (DUIIHTPHI.

Pa3nen 12. KBanTOoBbBI€E IBJICHUS

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

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyknonnas mooens amomHnozo aopa. Mzomonvl. Paouoakmushwvie npespaujeHus.
Ilepuoo nonypacnaoa amomHwix soep.

SnepHbie peakiyy. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHCEIL.
Peaxyuu cunmesa u oenenus soep. Ucmounuku snepeuu Connya u 36¢30 (MC).

Anepnas sHepreTuka. Jleiicmeus paouoaKkmueHblX U3NYYEeHUll HAd JHCUBble
opeanuzmol (MC).

Jemoncmpayuu

1. CrexTpbl U3ITy4eHUS U MOTJIOIIEHUS.

2 CnexTpbl pa3IM4HbIX Ta30B.

3 CnekTp Bogopo/ia.

4. Habnronenue tpexoB B kaMmepe Busbcona.

5 PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

6. Peructpanus uznydeHus NpupoHbIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnsie pabomel u onvimoul

1. HabnwoeHnue cniowHblx u TUHEUYamulx CHeKmpos8 U3Ly4eHus..

2. UccnenoBanne TPEeKOB: U3MEPEHUE HPHEPTHMHU YACTHUIBI TIO TOPMO3HOMY
nyTH (110 ¢hoTorpadusiM) (271eKmpoOHHAA OeMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO0-0000 1AM MOYIb

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

[Ipyn “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
NEeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEeYMBAETCA IOCTHXKEHUE MPEAMETHBIX U
METaIpeIMETHBIX IIJITAHUPYEMBIX PE3YJIbTaTOB 00yUeHHUs, (HOPMHUPYETCS €CTECTBEHHO-
Hay4Has IPaMOTHOCTb: OCBOCHUE HAYYHBIX METOI0B UCCIEAOBAHNUS ABJICHUMN TPUPOIBI
U TEXHUKH, OBJAJCHUE YMEHHUSIMH OOBICHATh (U3NYECKUE SBICHUS, MPUMEHSS
IIOJYyYECHHBIC 3HAHWs, pelmarb 3aJadyd, B TOM YHCIE KAayeCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO NESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealinu3yeTrcs 3a
CYET TOT0, YTO yYAIIHMECS BBITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIAraeTcs:

" Ha OCHOBE IIOJIYYCHHBIX 3HAHUWA pacro3HaBaTh W HAy4YHO OOBSICHATH
¢bu3nyeckue BJICHUS B OKPYXaIOUIe MPUpoie U TOBCETHEBHON XKU3HU;

" JICIIOJIB30BAaTh I10J] PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
¢u3nueckux SBJICHUN, B TOM UYHUCJIE JJs MPOBEPKU TUNOTE3 U MOIYyYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C ONOPON Ha JUIAKTUYECKUM Marepuall Mocie OOCYXKIEHHUS C
[IEIarOrOM  Hay4yHblE OCHOBBI HamOOJIE€e BaXKHBIX JOCTHIKEHMHA COBPEMEHHBIX
TEXHOJIOTUHM, HallpUMeEp, IMPAKTUYECKOTO MCIIOJIB30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHHMS M COXPAHEHUs BCEX HM3BECTHBIX BUIOB
DHEPIUH.

Kaxxnas n3 TeM JaHHOTO pa3aesna BKIYAET IKCIEPUMEHTAIIBHOE HCCIIEI0BAHUE
000011al0IIero xapakTepa Ha YCMOTpPEHHME Iejnarora ¥ mpu ero mnoMomu. Pazaen
3aBepIIaeTCd MPOBEACHUEM JIMarHOCTHYECKOM W OLIEHOYHOM paboThl 3a Kypce
OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O IIPEJAMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbrarsl ocBoeHusi oOyuatomumucs ¢ 3P ygebHoro mpeamera
«Dusuka» JOMKHBI COBMANaTh ¢ pe3yibTaTamu dDenepanbHOi pabodeil mporpaMMbl
OCHOBHOTO 0011IeT0 00pa30BaHMUs.

HaunbGornee 3HaUNMBIMU SBIISFOTCSI:

JIMUHOCTHBIE PE3YJIBTATBI:

B pesynbraTe nzydeHus GpU3MKA Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus y
oOyuarorierocs ¢ 3I1P 6ynyT copMupoBaHbI CaeAyIOMNE TUIHOCTHBIE PE3YIHTATHI B
Y4acTH:

1) maTpuoTHYECKOro BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nYecKo HayKH;

[EHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpa’kJJaHCKOT'0 U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMpOOJEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKECHHM
(1566371978

OCO3HAHHE BAXHOCTH MOPAIBHO-ITHYECKUX TMPHUHIIAIIOB B JEATEIHLHOCTH
YYEHOTO;

3) 3CTETUYECKOTr0 BOCIIUTAHUS:

BOCIIPUATHE JCTETUYCCKUX KA4YeCTB (PU3NUECKONW HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHNYHOCTH;

4) MIEHHOCTH HAyYHOTO MTO3HAHUS

OCO3HAaHME EHHOCTH (PU3UUYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MTO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUSI TEXHOJOTUM, BaXKHEHIIICH COCTABIIAIONIEH KYJIbTYPHI;

pa3BUTHE HAyYHOM JHO0O3HATEIBHOCTH, MHTEpEca K UCCIEeN0BATEIbCKON
NEeSITeBbHOCTH;

5) dbopmupoBaHUs KyJIbTYpPbI 3I0POBbsI K SMOIIMOHAIBHOTO OJaronoIyqus:

OCO3HaHHWE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTHU MPaBUJI 0€30M1aCHOTO MOBEJICHUS Ha TPAHCIIOPTE,
Ha JIOPOTax, C JIECKTPUICCKUM U TEIIOBBIM 000PYI0OBAHUEM B IOMAIITHUX YCIIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKA peieKCHU, MPU3HAHKE CBOETO MpaBa Ha OIMIHUOKY
¥ TaKOTO K€ TIpaBa y IPyroro 4eI0BeKa;

6) TPy/AI0BOTO BOCITUTAHMUS:

7) aKTUBHOE ydYacTHE B PEIICHWH NPAKTHYCCKUX 3a/1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy,  HACEJIEHHOr0  IYHKTa, POAHOrO  Kpas)
TEXHOJIOTMYECKOW W COIMAJIbHOM HAIMpaBICHHOCTH, TPEOYIONIMX B TOM YHCIIE H
(bU3NYeCKUX 3HAHUM;

MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPodecCuid, CBI3aHHBIX ¢ (U3UKOI;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTallMid Ha TMpUMEHEHHWE (PU3MYECKUX 3HAHUWM NJis pEIIeHUs 3a7ad B
00JIaCTH OKpYXarlolel Cpenbl, MIIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX
MOCJIEICTBUUN [T OKPY’KAIOLIEN CPEBI;

OCO3HaHWE TJI00ANTBHOTO XapakTepa JKOJOTUYECKUX MpoOJIieM W MyTel ux
pEIICHMS;

9) amanTanuyu K U3MCHSIOMNMCS YCIIOBHSM COIIMAIBHON M TIPUPOTHON CPEJIbI:

MOTPEOHOCTH BO B3aMMOICHCTBHH ITPH BBITOJTHECHUH UCCIICIOBAHUI M TPOCKTOB
(M3UYECKOM HANMPABIEHHOCTH, OTKPBITOCTD ONBITY ¥ 3HAHUSIM JIPYTHX;

MOBBIINICHUE YPOBHSA CBOCH  KOMIIETGHTHOCTH  4e€pe3  IMPaKTHUYCCKYIO
JeSITEHHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (HOPMYIUPOBAThH
U], TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHHE JASHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;
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IUTAHUPOBAHHUE CBOETO PAa3BUTHSI B MPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUM;

CTpEMJICHHE aHAIM3UPOBATh U BBISBISTH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBa U
HSKOHOMUKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

OLICHKA CBOMX JEHUCTBUM C YYETOM BIUAHHUS Ha OKPYKAIOUIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Osnadenue ynusepcanbHblMu y4eOHbIMU NOZHABAM EJIbHLIMU OClICHBUAMU

1) 6a30BbIC JIOTUYECKUE ICHUCTBUSA:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIM NpPHU3HAK KJIacCU(PUKALUM, OCHOBAHMS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJIAITH 3aKOHOMEPHOCTH W TPOTUBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX ¥ HAOJFOICHHSIX, OTHOCAIINXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIIATH IPUYHUHHO-CIICJICTBEHHBIEC CBSI3U MPY M3yUYCHUN (PU3HUSCKUX SIBJICHUI
Y TIPOIIECCOB, IPOBOAUTH BBIBOBI C UCIIOJIb30BAaHUEM JEAYKTUBHBIX ¥ WHIYKTUBHBIX
YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (DU3MUECKUX BEIWYWH, TIPH
HEOOXOJIMMOCTH TOJT PYKOBOACTBOM YUUTEIS;

BBIOMpATh Ccroco0 pemeHuss y4yeOHOM (u3nuecko 3amaun (CpaBHEHHUE
HECKOJBKMX BAapUaHTOB pEIICHMs, BBIOOp Hauboiee MOAXOIANIEI0 € Y4ETOM
CaMOCTOSITENIHO BBIIENIEHHBIX KPUTEPUEB) TIOJT PYKOBOJICTBOM YUUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE IEHCTBUS:

UCII0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

OPOBOJUTh M0 IUJIAHY OIBIT, HECIOXHBIM (U3MUYECKU IKCIIEPUMEHT,
HeOoJIbIIIOe HCcclieoBaHUuE (U3MUECKOTO SIBICHHS, NPU HEOOXOAMMOCTU IO
PYKOBOJICTBOM YUHTEIIS,

dbopmynupoBaTh O0OOIIEHUST W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOII0ACHUS, OIbITa, UCCIIEOBAHUS C OMIOPOM HA IJIaH/aATOPUTM.

3) paboTa ¢ uHdopmanuei:

MPUMEHSTH Pa3INIHBIC METOIbI, THCTPYMEHTHI ¥ 3aPOCHI TIPU IIOUCKE U 0TOOPE
MH(pOpMaUU UM JaHHBIX ¢ YYETOM MPEIJIOKEHHON ydyeOHOH (hu3nmveckoil 3aaauu,
MIPU HEOOXOIUMOCTH IO PYKOBOJICTBOM YUUTEJIS;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh MH(GOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MIPE/ICTABJICHHUS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHDOpMaAIMU W WLIIOCTPUPOBATH pEIllaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, WHOU TpaduKoi U UX KOMOMHAITUSIMU, TIOJT PYKOBOJICTBOM YUHUTEJIS.

Osnadenue YHUBEPCANbHBIMU yueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) oOuienue:

B X0J1e 00CYXKIeHUs y4eOHOT0 MaTepuaa, pe3yabTaToB JIabOPaTOPHBIX padOT U
MIPOEKTOB 3a71aBaTh BOIIPOCHI 1O CYIIECTBY 00CYXTaeMOM TEMBI M BBICKa3bIBaTh UCH,
HalleJIEHHbIE Ha PEIIeHHE 3a7a4i U MoJIep KaHue OJ1aroeaaTeIbHOCTH O0ILIEHNUS;
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COTIOCTAaBIISATh CBOU CYXKIICHHS C CYXACHUSMHU JPYTHX YYaCTHUKOB JUANIOTa,
oOHapy>KUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJUYHO TPECTABIATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA).

2) coBMeCTHasl IeSITEIBHOCTD (COTPYIHUYECTBO):

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WMHIUBHUAYyaTbHOMN
paboTHI IPH PEIICHUH KOHKPETHON (PU3NYECKON MPOOIEMBbI;

MPUHUMATH T[] COBMECTHOU JIEATETLHOCTH, OPTaHU30BBIBATh JICUCTBUS 110 €€
TOCTIDKEHUIO: PaCIPeIeIsATh PO, 0OCYKIATh MPOIECCH U PE3YIbTAThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOJBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOTHI, MOCTHTas KAadeCTBEHHOTO pe3yJbTaTra IIo
CBOEMY HAIPaBIICHUIO U KOOPIUHUPYS CBOM JCHCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOMIMNA MPOIYKT MO KPUTEPHUSM,
CaMOCTOSATENbHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

Osnadenue ynueepcanbHblMu y4ueOHbIMU PECYIAMUCHBIMU 0CUCH BUAMU:

1) caMmoopranu3zanus:

BBISIBIIATH MPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYaIUsX, TPEOYIOUTUX IS
penieHus: GU3NUEeCKUX 3HAHUM;

OPUEHTUPOBAThCS B PA3JIMYHBIX  TOJXOJAX  MPUHATUA  PEHICHUM
(MHAMBUAYATBHOE, IPUHATHEC PEIICHUS B TPYMIIC, MPUHATHAC PEIICHUH TPYIIITON );

COCTaBJISITh AITOPUTM pelieHUs (PU3NISCKON 3a/1a9l WK TIJIaHa UCCIICTOBAHMS
C y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXXHOCTEH, O] PyKOBOJICTBOM
YUHTEIIA.

2) CaMOKOHTPOJIb:

IaBaTh OICHKY CHUTyallMM ® TMpeuiaraTh IUlaH e€ W3MEHCHHS, TIpHu
HEO0OXOAMMOCTH O] PYKOBOJCTBOM YUHUTEIS;

OOBSCHATh  TPHUYUHBI  JOCTHKEHHSI  (HEJAOCTHMXKEHHUS)  pe3ybTaToB
JeSITeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OIICHMBATh COOTBETCTBHE Pe3yjIbTaTa IEJIU U YCIOBUSM.

3) SMOIMOHAJIbHBIN MHTEIIJIEKT:

CTaBUTH CeOsl Ha MECTO JPYroro 4esjoBEeKa B XOJ€ CIOpa WIM JUCKYCCHUU HA
Hay4HYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTo.

4) npuHsTHE C€0S U IPYTHUX:

MIPU3HABaTh CBOE MPABO HA OIMIMOKY MPHU pEerieHUH (PU3NISCKUX 3a/1ad WU B
YTBEPKJICHHUSIX HAa HAyYHBIE TEMBI U TAKOE e TPABO JPYIoro.

NPEAMETHBIE PE3YJIBTATHI

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

PesynpTaThl mo roaam GopMyIHpPYIOTCS MO MPUHUUITY A0O0ABIEHUS HOBBIX
pE3yJIBTAaTOB OT I'0/1a K Foy (pe3ysIbTaThl OU4EPETHOTO Iojia 0 YMOIYAHUIO BKIOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).
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7 KIIACC

[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpOBHE JOKHBI — OTpaXKaTh

c(hOpPMHUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUI:

OpHEHTHUPOBATLCSA B TOHATHSIX W ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nUecKkue M XMUMHYECKHUE SIBIICHUS;, HAOJIOJEHUE, SKCIICPUMEHT, MOJCIb,
TUNO0TE3a; CIWHMIBI (PU3MUECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHMS BemecTBa (TBEpIOE, MKUAKOE, Ta3000pa3HOE); MEXaHHYECKOe
IBWKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPaeKTOPHS,
paBHOICHCTBYIOIIAS CHJI, Aeopmarius (yrpyras, TiiacTHdecKkas ), HeBECOMOCTb,
COOOIIAIOIIUECS COCYIBI, C OTIOPOM Ha TUAAKTUICCKUI MaTepHral

pasnuyath sBieHus (muddy3us; TEmIoBoe NBWKCHHE YaCTHIl BEIIECTBA;
pPaBHOMEpPHOE  JIBIDKCHWC, HEPaBHOMEPHOE  JIBIDKCHHUE; WHEPITUS;
B3aUMOJICCTBUE TEN; pagHoBecue mEEPObIX mel C 3AKPENnIéHHOU OCbIO
epawjenuys; Tepenada IaBlIeHUAsS TBEPABIMU TEJIaMH, JKHIKOCTSIMH U Ta3aMu;
aTMoc(epHOE TaBJICHNE; TUIaBaHUE TEJT; MPEBPAICHUS MEXaHUIECKON SHEPTHH )
10 ONMCAHWIO WX XapaKTepHbIX CBOWCTB ¥ Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX AaHHOE (PH3WYEecKoe SIBJICHHUE, MOCIE MPEIBAPUTEIHLHOTO
00CYXKIEHHUsI C TICAarorom;

pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBICHUN B OKPY’KaIOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUSI B MIPUPOJC: MPUMEPHI JABMKCHUS C
Pa3IUYHBIMU CKOPOCTSMH B >KMBOM M HEXHBOW TPHUPOAE; JCHCTBUE CUIIBI
TPEHUS B MPHUPOJIC M TEXHHUKE; BIUSHUE aTMOC(HEPHOTO NMABIICHUS Ha JKHBOU
OpraHu3M, IUIaBaHHWE PHIO; phIYard B TeJe YEIOBEKa; MPH 3TOM IEPEBOJIUTH
MPaKTUYECKYI0  3a7ady B Y4eOHYI0,  BBIICIATH  CYIICCTBECHHBIC
CBOMCTBA/TIPU3HAKN (PU3UUECKUX SIBJICHHUH C ITOMOIIBIO TIEAarora;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TeNl W (U3UYECKUE SBICHUS, HCIOIB3YS
dusnueckne BeNMUYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMS, IMYTh,
CKOPOCTb, CPEMIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC TeJla, CHIIa
TpEeHUs, J1aBlieHne (TBEPAOro Tena, KUIAKOCTH, raza), BhITAIKUBAIOIIASA CHUJIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHJIbI, KO3(OHUITUEHT
MI0JIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHUECKAs U MMOTEHITUATbHAS DHEPTHSs) C
OMOpOM Ha CXeMy; TIpU OIUCAHWU PACKPHIBaTh (U3HUECKUN CMBICI
HCITOJIB3YEMbBIX BEJIMYMH, MX 0003HAYCHHS M CAMHUIIBI (PH3NYCCKUX BEITUYHH,
HAxooumov Gopmyvl, cesa3vl8aroujue OAHHYI0 QUIULECKYI0 8eIUYUHY C OPYeUMU
BEUYUHAMY, CMPOUMb 2PAUKU  UZVHEHHbIX 3A8UCUMOCTHel Qu3ULecKux
ge/iuyUH C OTIOPOH HA JUTAKTUUCCKUN MaTepUa,

XapaKTepHU30BaTh CBOMCTBA Tell, ((U3UYECKUE SIBJICHUS U TIPOIECCHI, HCTIOMB3YS
MpaBUJIa CIOXKEHUs CUII (BJIOJIb OJHOW NpsMOW), 3axkon I yka, 3axon llackans,
3aKon Apxumeoa, npasuno pasHosecus puviuaza (010Ka), «3010mMoe npasuioy
MexaHuKy, 3aKOH COXPAaHCHHUs MEXaHWYECKOW DSHEPTHH;, MpHU STOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3ANUCHIGANMb €20 MAmeMamuiecKoe
sbipadicerue nod pyKoBOOCMBEOM nedazoza ¢ 00CylHcOeHueM Niana pabomsl,
OOBSCHATH (PU3UYECKUE SBIICHUS, TIPOIECCHl U CBOMCTBA TEN, B TOM YHCIIE H
B KOHTEKCTE CHTYaIluil TPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: MPY MOMOIIN
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nejarora BBISBISATh MPUYHMHHO-CIIECTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux maroB ¢ onmopou Ha 1—2 U3y4eHHBIX CBOHCTBA (hU3NUECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pelaTh TUIIOBBIE PAcUETHBIE 3aJa4yd B 1JEHCTBUE C OMOPOM HA alrOpUTM,
IpeIBapUTEIbLHO Pa300paHHbI COBMECTHO C TEAaroroM, UCIob3ysl 3aKOHBI U
(dopMyIibl, CBA3BIBaIOIINE (DU3HUECKHUE BETUUYUHBI: HA OCHOBE aHAIM3a YCIOBUS
3a/la4uM 3alHChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKUE BETUYHUHBI B
dopMynsl W TPOBOAUTH PAcu€Thl, HAXOAUTh CIPABOYHBIC JIaHHBIE,
HEOOXOAMMBIE JUUISl PEIICHMS 33]1a4, OLICHUBATh PEATMCTUYHOCTh MOIYYEHHOM
(U3HYECKON BEIIMYNHBI,

pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PEUIUTh MPHU MOMOIIH (HU3UUECKUX
METOJIOB TOCJIE€ MPEABAPUTEILHOIO OOCYXACHUS C IMENarorom; Mpu MOMOIIU
nejarora B ONMCAaHWHA MCCIIEIOBAHUS BBIIEIATH IPOBEPSEMOE IIPEATIOIOKEHNE
(rumote3y), C OMNOpPOM Ha JAUJAKTHUYECKUH MaTepuan pas3idyaTb MU
MHTEPIPETUPOBATh IOJIYYEHHBIN pe3ylbTaT, HAXOAUTh MOCe OOCYXIACHHS C
MeJaroroM OUIMOKHU B XO/I€ OIbITA, IEJIaTh BEIBOBI IO €0 pe3yjIbTaTaMm;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OMBITHI N0 HAOMIOAEHUIO (PU3UUECKUX SBJICHUN WK (PU3HUUYECKUX CBOMCTB TEII:
(opMynHpOBaTh MPOBEPSIEMBbIE MPEANONOXKEHHS, COOMPATh YCTAHOBKY
U3 IPEJIOAKEHHOr0 000PY0BaHNUs C ONIOPOM HA CXEMY, 3alIUChIBATh XOJ1 OIbITa
1 (OpMyIUPOBATH BBIBOJIBI 110/l PYKOBOJCTBOM I1€Jarora;

BBINOJIHATH NPSIMbIE MU3MEPEHUS] PacCTOSHUS, BPEMEHHU, Macchl Tena, o0bEMa,
CWJIBI U TEMIIEPATYPhl C UCIOJIB30BAHUEM AHAIOTOBBIX U IIU(PPOBBIX MPUOOPOB
C OTIOPOil HA aNTOPUTM; 3aIUCHIBAThH MMOKa3aHUsl MPUOOPOB € YUETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTh COBMECTHO C TNEAAroroM MCCIEI0BAaHUE 3aBUCHUMOCTU OJHOU
(u3MUeCcKO BEIMYMHBI OT JAPYTOM C KUCIOJb30BAHUEM MPAMbBIX W3MEpPEHUN
(3aBHCHMOCTH IIyTH PaBHOMEPHO JBWXKYILErocs Tela OT BPEMEHM JBHKEHUS
TENA; CUTbl MPEeHUsi CKOIbJCEHUs Om @eca mend, Kavecmea o00padomku
nosepxHocmeti men U He3ABUCUMOCMU CUIbl MpeHUus om NIowaou
CONPUKOCHOBEHUSI Mel; CUlbl YAPY2OCMU Om  VOIUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWEL CUTbL OM  00bEMA NOSPYICEHHOU uYacmu mena u om
NJIOMHOCMU  JHCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mead, Om
2nyOUHbl, Ha KOMOPYIO NO2PYAHCEHO MeNo, YCIO8UU NIAAGAHUs mel, YCI08Ull
pasHosecus pvluaza u 0J10K08);, TIOJA PYKOBOJICTBOM IE€[arora y4acTBOBaTh B
IUTAHUPOBAHUU Y4€OHOTO UCCIIEIOBAHMS, COOMPATh YCTAHOBKY M BBIMOJHATH
U3MEpEHUs, CleAys MpeJIo)KEeHHOMY IUIaHy, (UKCUPOBATh pe3ybTaThl
NOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE MPEIIOKEHHBIX
Ta0JMIl U TPaQUKOB, eJIaTh BHIBOABI IO pe3yIbTaTaM UCCIEeI0BaHMUS;
MPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIMYMH (TJIOTHOCTh BEIIECTBA
AKUJAKOCTH W TBEPAOrO TENA; CHJIA TPEHUS CKOJIBKEHHS; JABICHUE BO31yXa;
BBITAIKMBAOIIASl CWJIA, JEHCTBYIOIIAs HA MOTPYKEHHOE B KUIAKOCTH TEJO;
KO3(Q(UIMEHT TOJE3HOr0 JEWCTBUS MPOCTHIX MEXAaHHU3MOB), CIEIys
MIPEIIOKEHHOW MHCTPYKIMU; IPH BBIIIOJIHEHUH U3MEPEHU MTOJ1 PYKOBOJICTBOM
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nejarora coOMpaTb HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYUCIATH 3HAYCHUE
MCKOMOM BEJIUYMHBIL;

coOroaTh IMpaBWila TEXHUKH O€30IacHOCTH mpu paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM MOCIE NMPEABAPUTEIBHOIO O0CYKIEHUS C MEJarorom;
COMNOCTAaBIIATh MPUHLUIBI JEHCTBUA NPUOOPOB U TEXHHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbI, 0apOMeTp, pblvar,
MOJABW)KHBIM W HEMOABWKHBIM OJIOK, HAKJIOHHAsl IUIOCKOCTH C OMOpOM Ha
JTUATAKTAYECKAN MaTepHal,

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB NOCIE MPENBAPUTENBHOIO 00CYKIECHHUS C IEAArOroM ¢ OIOPOil Ha UX
onucaHuss (B TOM 4HCIE: TMOAIIMIHUKYA, YCTPOMCTBO BOJOINPOBOJA,
I'UJIpaBIMYECKUI IPECC, MAHOMETP, BBICOTOMEP, OPIIHEBOW HACOC, ApEOMETP),
UCIIOJb3ysl 3HAHUS O CBOWCTBAX (DUBUYECKUX SBICHUA U HEOOXOIUMBIE
(pu3HUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI / HAXOAUTh UH(OPMAIMIO O MpUMEpax MPaKTUYECKOIrO
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHUI B IOBCEIHEBHOW KU3HU I 00€CIIeUeHUS
0e30MacHOCTH MpU OOpPAILEHNUU ¢ MPUOOPAMH U TEXHUYECKUMU yCTPONUCTBAMH,
COXPAHEHUsI 3/I0pPOBbS U COOIIOACHHUS HOPM SKOJOTMUECKOrO IOBEIEHUS B
OKPYIKaIOIIEH CPELE;

OCYILIECTBIISATh C MOMOUIBIO Mearora 0T0Op UCTOYHUKOB UH(OpMALMK B CETH
VHTEpHET B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIIMXCSA 3HAHUM W MYyTEM CPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBLICIATH
uH(pOpManUIO0, KOTOpas SABISIETCS MPOTHBOPEYMBOM WA MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJb30BaTh IPHU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJIAPHYIO
auTepaTypy (U3MUECKOTrO COAep X aHMs, CIPaBOYHBIE MaTepHallbl, PECYpChl
cetu  MHTepHer; BnaAaeTh  NpUEMAaMHM  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusi UHPOPMAIIUU U3 OJJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh 0] PYKOBOJICTBOM I€J1arora ¢ 00Cy>KJeHUEM IJ1aHa pabOThI KpaTKHUE
MMCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 UCTOYHUKOB MH(POPMALIMH
(U3HUECKOro CoiepKaHus, B TOM YKCIIE MyOJIMYHO JIeJaTh KpaTKUe COOOIEeHUs
0 pe3yibTaTax MPOEKTOB WJIM YYEOHBIX HCCIEAOBAHMI; MPU 3TOM T'PaMOTHO
MCIIOJIb30BATh U3yYEHHBIN MOHATUIHBIN annapart Kypca GU3HKU, CONPOBOXKAATh
BBICTYIUIEHUE NTPE3CHTALUEN;

IPU BBHINIOJHEHUH YYE€OHBIX NMPOEKTOB M MCCIEAOBAHUN O] PYKOBOJCTBOM
nejarora pacnpeneNsiTb OOf3aHHOCTH B TPYNNe B COOTBETCTBHU C
IIOCTaBJICHHBIMHM 33Ja4aMH, CJEAUTh 32 BBINOJHEHUEM I[UIaHA JIEUCTBUIA,
aJIecKBaTHO OIIGHUBAaTh COOCTBEHHBIM BKJIaJ B JI€ATEIbHOCTh TPYIIIHI;
BBICTPaMBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYUThIBasi MHEHHE
OKPYXaIOIKX.
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8 KUIIACC
[IpenMeTHbie  pe3ynbTaThl HAa 0a30BOM  YpPOBHE JIOJDKHBI  OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOITUXCS YMCHHIA:

— OPHUEHTUPOBATHCS B MOHATHUSIX W OTIEPUPOBATh MU Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBI)KCHHE aTOMOB W MOJIEKYJ, arperaTHBIC
COCTOSIHHSI BEIIECTBA, KPUCTALIMYCCKHE U aMOp(HBIC Tena, HACHIIICHHBIA 1
HEHACHIIICHABIN TIap, BIAXHOCTh BO3AyXa; TEMIEpaTypa, BHYTPEHHSSI SHEPTHS,
TEIUIOBOM JBHUTATENb; AJIEMEHTAPHBIN AJIEKTPUUYCCKUI 3apsi, dJICKTPHUSCKOE
moJjie, TMPOBOJHUKKA ¥ JTUAJICKTPUKU, TIOCTOSIHHBIA DJIEKTPUUECKHHA TOK,
MarHUTHOE TI0JIC;

— pa3nmuuaTh SBIEHUSA TIOCHE MPEABAPUTEIHLHOTO OOCYXKICHHS C IeIaroromMm
(TeruioBOE  pacIIMpeHHE/CKaThe, TEIUIONepenada, TeIJIOBOEe pPaBHOBECHE,
CMa4yMBaHWe, KaMWUIAPHBIC SBIICHUS, WCIAPCHHUE, KOHJICHCAIWS, TUTABJICHHE,
KPUCTaJUTH3AITUS (oTBepaeBaHUe), KHUTICHHE, TerIonepeaava
(TeTUIONPOBOHOCTh,  KOHBEKIHMS,  HM3JIyd4eHHWE);  JJICKTpU3alus  Tel,
B3aMMOJECHUCTBUE 3apsA0B, JCUCTBHUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBHEC MArHUTOB, JEWCTBHE MArHUTHOTO  ITOJIS
Ha IPOBOJHUK C TOKOM, JJIEKTPOMAarHWUTHasi WHAYKIMS) TIO OIMUCAHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB, JEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SIBICHUE;

— pacIio3HaBaTh C TIOMOIIBIO TIEAarora MPOSBICHUE H3YYCHHBIX (PU3NUECKHUX
SIBJICHUM B OKPY KAIOIIEM MHPE, B TOM YHCie (U3NIECKUE SIBIICHUS B IPUPOJIC:
MMOBEPXHOCTHOE HATSHKCHHUE U KAMMIIISIPHBIC SIBJICHHS B MPUPO/IE, KPUCTAIUTHI B
npupoae, wusnydenne CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHME pOCHI, TyMaHa, WHES, CHETra; OJJICKTPUYCCKUE SBJICHUS B
aTMocdepe, IJICKTPUYECTBO KUBBIX OPTraHW3MOB; MAarHUTHOE TOJIe 3eMIIH,
Jpeid IMOIIOCOB, POJb MAarHUTHOTO TOJS IS KU3HU Ha 3emiie, MOJSPHOE
CUSHUE; TIPU 3TOM TEPEBOJANTH MPAKTUYCCKYIO 33/1a4y B YUCOHYIO, BBIICISATH
CYIIIECTBEHHBIC CBOMCTBA/TIPU3HAKY (PU3UUECKUX SIBJICHHUI;

— OIKUCHIBAaTh IOJ] PYKOBOJICTBOM Ii€/arora ¢ OOCYXKJE€HHWEM IUIaHa paboThl
U3YYCHHBIC CBOWCTBA Tell U (PU3MYECKUE SBJICHHS, HCTONB3Ys (pu3nyeckue
BETMYMHBI (TeMIeparypa, BHYTPEHHSII OJHEPrus, KOJIMYECTBO TEIUIOTHI,
yAeNbHas TEIIOEMKOCTh BEIIECTBA, yJeabHAs TEIUIOTa IJIABJICHUS, YACIIbHAS
TEMJI0Ta TapooOpa3oBaHMs, yAedbHas TEIUIOTa CTOpaHHWs  TOTUIHBA,
KO3 (DHUIMEHT TMOJE3HOTO JEHCTBHS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3/AyXa, DJJICKTPUYECKHHA 3apsja, CHJla TOKa, JJICKTPHUECKOE
HaNpsHKCHUE, COMPOTHUBIICHWE IPOBOJHHMKA, YICIBHOE COIMPOTHUBIICHUC
BEIECTBA, pab0Ta W MOIIHOCTh DJEKTPUYCCKOTO TOKA);, IMPH ONMHUCAHWUU
MpaBUIBLHO TPAaKTOBAaTh C TOMOIIBI0 Tefarora (PU3WYECKWid  CMBICI
UCIIOJIB3YeMbIX BEJIMYMH, O003HAUYEHUS W €IUHUIBI (PU3MUECKUX BEITUYHH,
HaxOJIUTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3MUECKYI0 BEIUYHHY C
IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKu U3YyYEHHBIX 3aBUCHUMOCTEH
(M3UICCKUX BEIIMYHH,
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OIIpPEAEIATH MOCIIE IPEIBAPUTEIBLHOIO 00CYKIEHUS C IEAAroroM CBOMCTBA TE,
(¢u3nyeckue SBICHUS U IPOLECCHl, HCIOJIb3YS OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpPUHM  CTPOCHHUS  BEIECTBA,  IPUHLHII
CYIEpIO3ULMHU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsja,
3akoH OMma Uil yyacTka Lenu, 3axoH [coyna—Jlenya, 3aKOH COXPaHEHHUS
SHEPrUM; TPU 3TOM HAXOAUTH CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa U €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpPOHM Ha IMHUQPpPOBbIE 00pa3oBaTEIbHBIC
pecypesl;

COOTHOCHUTB I10J1 KOHTPOJIEM IeJarora pU3n4eckue npouecchl U CBOWCTBA TET,
B TOM YHCJIE U B KOHTEKCTE CUTYyalUi ITPaKTUKO-OPUEHTUPOBAHHOI O XapaKTepa,
OpU IOMOIIM IEAArora BBIABIATH IPUYMHHO-CIEACTBEHHBIE CBSA3U, CTPOUTH
00BsiICHEHHE U3 1—2 JIOrMYEeCKUX 1IAroB ¢ Onopoi Ha 1—2 U3ydyeHHBIX CBOICTBA
(puznyecKux ABICHUHN, PU3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTE;

pelmaTh THIOBBIE PACUETHBIE 3a1a4d B 1—2 NEHCTBUSA C OMOPOM Ha aTOPUTM,
MIPEABAPUTEILHO PAa300paHHBIA COBMECTHO C IIEAArOroM, HCIOJIb3Ysl 3aKOHBI U
(opMyIbl, CBA3BIBAIOLIME (DU3NUECKUE BETUUNHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a1a4M 3aIUCBHIBATh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTATOK TAHHBIX IS
peuieHusl 3aJadd, BBIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOAMMBIE i €€
pelIeHns, TPOBOAWTH PACYETBI W CPAaBHUBATH IIOJIYYEHHOE 3HAYCHUE
(u3nyecKoi BETNYNHBI C U3BECTHBIMU JAHHBIMU;

UMETh MpPECTaBICHUE O MpodeMax, KOTOPble MOXKHO PELIMTh IpPU MOMOIIU
(u3nYeCKuX METOJOB IOCINIE MPEABAPUTEIBHOIO OOCYKIEHHS C IEIaroroM;
UCIIOJIb3Ysl ONIMCAHUE UCCIIEI0OBAHUA, BBIACIIATE IIPOBEPSIEMOE IIPEATIONI0KEHNUE,
OLIEHMBATh IMPABWJIBHOCTh IOPSIAKA TPOBEACHUS HCCIENOBAHUSA, [EJaTh
BBIBOJIbBL;

yMETh HaXOJUTh C MCIOJIb30BAaHHEM IU(PPOBBIX 00pa30BaATEIBHBIX PECYpPCOB
OMBITHI MO HAOMIOACHHUIO (PU3UUECKUX SBICHUN WM (DU3UUECKUX CBOMCTB Tell
(KanmwIsSipHbIE SIBJICHUS, 3aBUCUMOCTH JABJICHHS BO3[yXa OT €ro o0béMa,
TEMIEPATypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAHUS MPU U3IIyUYEHUU OT
[[BETA M3JIy4arOIlel/OTIOMAOIeH MOBEPXHOCTH; CKOPOCTh MCTIAPEHUS BOJIbI
OT TEMIIEPATYPHI KUAKOCTH U IUIOLIAAN €€ MOBEPXHOCTH; IEKTPU3ALUA TEI U
B3aUMOJECHUCTBUE DIIEKTPUYECKUX 3apsA0B; B3aUMOJCHUCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJIN3alysl MArHUTHBIX TOJIEH TIOCTOSIHHBIX MarHUTOB; ACHUCTBUS
MarHUTHOTO NOJII HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA
ANEKTPOJBUTATENS] TOCTOSHHOTO TOKa): (QOpMYyJIHpPOBaTH MPOBEpPSIEMbIC
IPEANoIOKEeHUs, cOOUpaTh YCTAHOBKY W3 MPEMJIOKEHHOrO0 O00OpYJOBaHUS C
OMOpOi Ha CXeMy; OMMCHIBATH XOJ OMNbITa U (OPMYIUPOBATH BHIBOABI MO
PYKOBOJCTBOM I€1Arora;

HMMETB IPEJICTABIICHUS O U3MEPEHUU TEMIIEPATYPbl, OTHOCUTEIILHON BIIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3WYECKUX BEJIMYMH; TPU TOMOIIM T[eJarora CpaBHHUBATh
PE3yNbTaThl U3MEPEHUM C YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJNTH COBMECTHO C NENAroroM MCCIEA0BaHUE 3aBUCUMOCTH OJIHOM
(¢u3MUecKol BEIMYMHBI OT JPYrod C MCIOJIb30BAHUEM IMPSMBIX H3MEpPEHUN
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(3aBUCUMOCTb  COMPOTHUBIICHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOIAAH
MOTIEPEYHOr0 CEUYECHMsI U YACIBHOIO CONMPOTHBIICHUS BEIECTBA MPOBOJIHMKA;
CWJIbl TOKA, MAYIIETO Yepe3 MPOBOJHUK, OT HANPSDKEHHsS] HA IMPOBOJHHUKE;
UCCJIEIOBAHUE  TMOCIEAOBATEIbHOTO M TNapaJUIeIbHOTO  COEIWHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HUCCJIEAOBAHHE, COOMpATh YCTAHOBKY U
BBITIOJIHATHh U3MEPEHUS M0 PYKOBOJCTBOM I€JIarora, cienys npeajioxKeHHOMY
I1aHy, UKCUPOBATH PE3yIbTAThl MOJTYYEHHOW 3aBUCUMOCTH B BUJIE TaOIUI U
rpaduKoB, eNaTh BHIBOJBI IO pe3ysIbTaTaM MCCIIEeIOBAaHUS Toce 00CyXKIeHuUs
C IIEAaroroM;

COOTHOCUTh KOCBEHHBIE HW3MEPEHHUsS] (PU3MYECKUX BeIWYMH (yIenapHas
TEIJIOEMKOCTh BEUIECTBA, CONPOTHBIICHHE MPOBOJHMKA, padOTa U MOUIHOCTb
AIEKTPUYECKOTO TOKAa): C IOMOINIBIO TMe/larora IUIAHUPOBaTh HW3MEPEHUS,
coOuparh  SKCIEPUMEHTAIBHYI0  yCTAaHOBKY, CIEAys  MPEUIOKEHHON
WHCTPYKIIMH, U BBIYUCIISITH 3HAYCHUE BEJTMUUHBI;

coOI0/IaTh MpaBujia TEXHUKU O€30MacHOCTHU IMpU padoTe C J1abOpaTOpHBIM
000pyJ0BaHUEM TIOCIIE MTPEABAPUTEIIEHOTO 00CYKACHUS C I1€1arorom;
COTIOCTABJIATh C TMOMOIIBIO0 Tenarora MPHHIMIBI JCHCTBUS H3YYCHHBIX
MpUOOPOB U TEXHHUYECKUX YCTPOUCTB C OMOPOM Ha UX ONHUCAHUA (B TOM YHCIIE:
CUCTEMa OTOIUIEHUS JIOMOB, THIPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJITMETP, CUYETUYMK DJIEKTPUUYECKOW HSHEPruH, HIIEKTPOOCBETUTEIIbHBIC
npuOOphl, HArpeBaTeNbHbIE JJIEKTPONPUOOPHl (IMIPUMEPHI), SIEKTPUUYECKUE
PEIOXPAHUTENU; DIIEKTPOMArHUT, 3JIEKTPOABUTATENIb IOCTOSIHHOTO TOKa),
UCIIOJIb3YsI METOJIMYECKHE MaTepHallbl O CBOMCTBaxX (hU3MYECKUX SIBICHUU U
HeoOxoauMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJE MPEIBAPUTEIBLHOTO OOCYXXKJIEHHS C IMENaroroM MpoCThIe
TEXHUYECKUE YCTPOWCTBA W M3MEpUTENbHbIE NPHOOPHI IO CXeMaM H
CXEMAaTUYHBIM PHUCYHKaM (SKUIKOCTHBI TEPMOMETp, TEPMOC, TCHUXPOMETD,
TUTPOMETp, JABUTaTellb BHYTPEHHErO CropaHus, 3JEKTPOCKON, peocTar);
COCTABJISITh CXEMbl JJIGKTPUYECKUX LENed ¢ TOCIeNOBaTeIbHbIM U
napajieIbHbIM COECMHEHUEM D3JIEMEHTOB, COOTHOCS YCIIOBHbIE 0003HAUEHUS
AJIEMEHTOB 2JIEKTPUYECKUX LIETNEH;

NPUBOJUTH TPUMEPHI/HAXOAUTh WH(OpPMAIUI0O O MpUMepax MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3NUECKUX 3HAHUH B OBCEAHEBHOM KM3HU JUIsL 00€CTIeUeHUsI
06€30macHOCTH MPU OOPAIEHUN ¢ PUOOPAMH M TEXHUUECKHUMH yCTPOUCTBAMH,
COXpaHEHUsl 3J0pOBbA U COOJIIOJICHUS HOPM HKOJOTHYECKOTO IMOBEICHUS B
OKPYKaroUIEH CpeE;

OCYUIECTBJISTh C TOMOLIBIO TeAarora MOUCK HH(OpMaluu (QU3NYECKOTro
comepxkaHusi B ceTd MHTEpHET, HAa OCHOBE HMEKIIUXCS 3HAHUW U MYTEM
CpaBHEHUS JOTIOJHUTEIHHBIX MCTOYHUKOB BBLACIATH WH(MOPMAIINIO, KOTOpAs
ABJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;

WCIIOJIH30BaTh TMPHU BBHITIOJHEHWN YYEOHBIX 3aJaHUN OTOOPaHHYIO TEaaroroM
HAyYHO-TIOMYJISIPHYIO JUTEPATypy (U3UUECKOTO COACpPIKAHUSA, CIPABOYHBIC
MaTepHalibl, pecypchl cetd HTepHeT; Bi1aieTh NpuéMaMi KOHCIIEKTUPOBAHUS
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TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO
C OIIOPOW Ha aJIrOPUTM U YTOUHSOLIUE BOIPOCHI I1€1arora;

— co3JaBaTh MOJ PYKOBOJACTBOM I€farora C¢ OOCYXJEHHEM IUlaHa pPabOThI
IMCbMEHHBIE U KpaTKHUEe YCTHBIE COOOIeHus, o000mas uHGOpMALHIO U3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJIEP)KaHUs, B TOM YHUCIE MyOJIUYHO
MIPEACTABIISATH PE3YyJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH;
IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYEHHBIM MOHATUMHBIN almapar Kypca
($U3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3CHTAIUEH;

— IIpH BBIIIOJIHEHUH Y4E€OHBIX IPOEKTOB U UCCIIEOBAaHUN (PU3HUECKUX MPOLIECCOB
O[T PYKOBOJACTBOM II€Jlarora pacrpeneisTh OOA3aHHOCTH B TpYyIIE B
COOTBETCTBUM C IOCTABJICHHBIMU 3a/1a4aMU, CJIECAUTH 3a BBIIOJHEHUEM IUIaHA
JEHCTBUM U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ] B
NEATEIBHOCTh TPYIIIBI; BBICTPaWBaTh KOMMYHHMKAaTHBHOE B3aUMOJIEHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

9 KUIIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHU:

— OpHUEHTUPOBATHCS B MOHATUAX W ONEPUPOBATh MMH Ha 0Aa30BOM YpOBHE:
cucTteMa OTcu€ra, MaTepualbHas TOYKA, TPACKTOPHs, OTHOCUTEIbHOCTh
MEXaHMYECKOTO IBWXKEHMs, neopmarus (ymnpyras, miacTHUecKas), TPEHHUe,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb W TEPErpy3Ku; ILEHTP
TSKECTU; a0OCONIOTHO TBEPAOE TEJIO, LEHTP TKECTH TBEPIAOro Tena,
paBHOBECHE; MEXaHWYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HUH(}pa3ByK
U YJIbTPA3BYK; 3JIEKTPOMATrHUTHBIE BOJHBI, IIKaNa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb, CHEKMPbL UCNYCKAHUSA U NO2TIOUJeHUSL,
anb(da-, 6eTa- 1 raMMa-u3Ty4eHUs], U30TOIIbI, SJIEpHAsI SHEPTreTHKA;

— COOTHOCHTH SBJICHMS TOCJE MPEABAPUTEIBHOIO OOCYXIAEHUS C IeJaroromMm
(paBHOMEpHOE U HEpPaBHOMEPHOE IPSIMOJIMHEWHOE JBUYKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBUXKEHUE, CBOOOJHOE TMajJeHHE Tell,
PaBHOMEPHOE JBMKEHUE MO OKPY>KHOCTH, B3aHMMOJIEUCTBHE TEJ, PEAKTUBHOE
JBWKEHUE, KoJjebaTelbHOe [IBI)KEHHE (3aTyXalollue M BBIHYKICHHBIC
KojebaHusl), PE30HAHC, BOJHOBOE  JIBIDKEHHE, OTPaK€HHWE  3BYKa,
MPSMOJIMHEMHOE PacpoOCTpaHEHUE, OTPAXKEHHUE U MPEJTOMIIEHHE CBETA, MOJHOE
BHYTpPEHHEE OTPaKEHHE CBETA, Pa3JI0KeHHE O€JI0ro CBETa B CIIEKTP U CIIOKEHUE
CHEKTPaJIbHBIX ILIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs PAaJIHOAKTHBHOCT,
BO3HMKHOBEHUE JIMHEMYAaTOr0 CHEKTpa M3JIy4YEHHs) IO OINUCAaHHUI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIMX JaHHOE
¢dusnueckoe SIBICHUE;

— pacro3HaBaTh C MOMOUIBIO TEAArora MNpOSBICHUE H3YYEHHBIX (DU3NYECKUX
SABJICHUM B OKpYy»XkaroieM Mupe (B ToM uuciie (pU3ndecKue sBJICHUs B IPUPOJIE:
OPWIUBBL U OTJIMBBI, JIBH)KeHHE IUIaHeT COJHEYHOM CHCTEMbI, PEaKTUBHOE
JIBUKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUSTHE 3BYKOB  KUBOTHBIMH,
3eMJIETPSICEHUE, CEeCMUYECKUE BOJHBI, IIyHAMH, 3XO0, LIBETa TEJ, ONTUYECKUE
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ABJICHUS B IPUPOJIE, OMOJIOTUYECKOE JEHCTBHE BUIUMOTO, YIBTPAPHOIETOBOTO
U PEHTTEHOBCKOIO W3JIY4YEHHUH; €CTECTBEHHBbIM paJMOaKTUBHBIN  (OH,
KOCMUYECKHE JIy4Yd, PaJAMOAKTUBHOE W3JIyYCHHE IPUPOIHBIX MHUHEPAJIOB;
JEeCTBUE PaIMOAKTUBHBIX M3JIyYEHUH Ha OpraHU3M 4Ye€JIOBEKa), IPU 3TOM IOJ
PYKOBOJICTBOM II€larora IE€pPEBOJUTh MPAKTUYECKYIO 3a/jady B Y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbBIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SIBICHUM;
ONKCHIBATh MOJ PYKOBOJACTBOM IeAarora ¢ OOCYXJIEHHEM IUIaHa paldoThl
M3YYCHHBIE CBOWCTBAa TelN U (DU3HUECKHE SBICHUS, HCHOIB3YsS (PU3NUECKHUE
BEJIMYUHBI (CpEHSAsI W MIHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
IBWKEHUU, YCKOPEHUE, NIEPEMELIEHUE, MTyTh, YIIIOBasi CKOPOCTh, CHUJIA TPEHHS,
CUJia YOPYrOCTH, CHJIA TSYKECTH, YCKOPEHUE CBOOOIHOrO IAaJIEHUs, BEC TeEla,
UMIYJbC TEJa, HMIYJbC CHJIbl, MEXaHHuYeckas pabdoTa U MOIIHOCTb,
NOTCHIMAIBHASL JHEPrusl Tela, IOJHATOIO HaJ IOBEPXHOCTBIO 3E€MIIH,
NOTCHIMAJIbHASL SHEPIUs CXKATOW IPYKUHBI, KHHETUYECKAsl HEPIrus, MOJIHAs
MEXaHUYEeCKash JHEpPrusi, NEpUoJ U YacToTa KojeOaHuM, [JIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTellb MPEIOMIICHHUS
Cpelpl); MpU ONUCAHUM C TOMOILBIO YUYUTENsl MPABWIBHO TPaKTOBATh
(U3HYECKUIT CMBICT HCIOJIb3YEMBIX BEIUYHMH, OOO3HAYEHHUS W €IMHMIIBI
(U3HUECKUX BEJIWYMH, C OMNOpPOM Ha METOAMYECKHMX MaTephal HaxoJUThb
(opMynbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JIpPYTrUMU
BEJIMUYMHAMH, CTPOUTHh Tpa(UKM H3YyUYEHHBIX 3aBUCUMOCTEH (U3UUECKUX
BEJINYUH;

XapaKTepU30BaTh IOCIIE€ TMPEABAPUTEIBLHOTO OOCYXJIEHUS C IeAarorom
CBOMCTBa Tell, (pU3NUecKHe IBJICHUSI U TPOLIECCHI, UCIIONIb3Ys 3aKOH COXPaHEHHUSI
SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMsS, NPHHLIMI CYNEPIO3UIMU CHUJ,
OPUHIMI OTHOCHUTENBHOCTH ['anmunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXEHUS W IPEJIOMJICHUS CBETAa, 3aKOHBI COXPAHECHMSI
3apsAI0BOTO M MacCOBOT'O YHCEN MPHU SAEPHBIX PEAKIUAX; MPU ITOM HAXOIHUTh
CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTU4YeCKO€ BBIPAKEHHUE C
omnopoi Ha U(POBbIE 0OPa30BATEIBHBIC PECYPCHI;

COOTHOCHTH IOJ KOHTPOJIEM Iearora (pu3nyeckue npouecchl 1 CBOMCTBA Tel,
B TOM YHUCJI€ U B KOHTEKCTE CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh IIPU ITOMOILM TI€Jarora IPUYUHHO-CJIEICTBEHHBIE CBA3U, CTPOUTH
00BbsCHEHHE W3 2—3 JIOTMYECKUX IIIaroB C OMOpod Ha 2—3 H3yUYEHHBIX
CBOMCTBa (PU3NUECKUX SBICHUM, (PU3HMUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEIH;
pelmaTh TUMOBBIE PACUETHBIE 3a1a4i B 1—2 NEHCTBUS C OMOPOM HA allTOPUTM,
peIBapUTEIbHO PA300pPAHHBIA COBMECTHO C, UCIOJIb3YS 3aKOHBI U (hOPMYJIbI,
CBA3BIBaIOIME (DU3UUYECKME BEJIIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a/Ja4d
3aMKUChIBaTh KPATKOE YCIOBHME, BBISBIATH HEJOCTAIOUIME WM W30BITOYHBIC
JaHHBbIE, BBHIOUPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIMMBIE JIsi PEIICHMUS,
OPOBOJUTH Pacy€Tbl M OLEHUBATH C IMOMOIIBIO YUMTENS PEaTUCTUYHOCTH
MOJIYYEHHOTO 3HAaUeHUS (PU3HUECKON BEJIMYUHBI,

UMETh MpEACTaBlIeHHEe O MpoOiieMax, KOTOPble MOXXHO PEIIUTh MPHU MOMOIIH
(u3NYeCKuX  METOJOB; HCIOJB3YyS  OMNHMCAHHWE HUCCIEIOBAHMS, IOCIE
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MPEIBAPUTEILHOTO OOCYXAEHHUA C TMEJaroroM BBbIIETSATh IMPOBEPAEMOE
OPEINONIOKEHUE,  OLUEHUBATh  MPABWIBHOCTh  MOpSAKAa  MPOBEACHHUSA
UCCIIEZIOBaHMUsI, AEJIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOACHUIM
U OIIBITOB;

YMETh HAaXOJUTh C HCIOJIb30BAaHHEM HHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI TIO HAOJIIOICHUIO (PU3UUECKUX SIBICHUN WM (PU3HMUECKUX CBOMCTB TEIN
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHsI DHEPIUU;
3aBHCHMOCTH TepHoja KoJeOaHUil NMpy>KMHHOTO MasTHHKAa OT MacChl Tpy3a U
KECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTH OT aMIUTUTY/Jbl MalbIX KoJieOaHMHIA;
MPSIMOJIMHEHOE pacpoCTpaHEHHE CBETA, pa3oKeHue O0eIoro cBeTa B CIEKT;
M3Y4YEHUE CBOMCTB M300paKEHMsI B IJIOCKOM 3€pKalle U CBOMCTB U300paKEHUS
npeaMeTa B coOuparolledl JuH3e; HAONMI0ACHHWE CIUIOIIHBIX M JIMHEMYaThIX
CIEKTPOB U3JIyUYEHHUS): CAMOCTOSATEIBHO COOUPaTh YCTAHOBKY U3 U30BITOYHOIO
Habopa 00OpyAOBaHHSA C ONOPON HAa CXEMY; OMNMCHIBATh XOJ OIBITa M €ro
pe3ynbTaThl, (POPMYIUPOBATH BHIBOBI IO PYKOBOJICTBOM I1€/1arora;
MPOBOANTHh TPH HEOOXOJUMOCTH CEPUI0 MPSIMBIX HM3MEPEHUH, OIMpenesss
CpeqHee 3HAUEHUE HW3MEpSEMON  BEIWYMHBI  (QoxycHoe  paccmosiHue
coouparouyeti JIUH3BL); 000CHOBBIBAaTh BBIOOD criocoba
M3MEPEHUS/U3MEPUTENHFHOTO TPUO0PAa;

IPOBOJUTH COBMECTHO C I1€1arOrOM HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYUH C UCIOJb30BAaHUEM MPSMBIX H3MEpPEHUH (3aBUCUMOCTb IIyTH OT
BpPEMEHU IIPU PABHOYCKOPEHHOM JABM>KEHUU 0€3 Ha4aJIbHOM CKOPOCTH; Ieproa
KoJIe0aHUII MaTeMaTHYEeCKOro MasTHUKA OT JUIMHBI HUTHU; 3aBUCUMOCTH YTJIa
OTpaXEHUs CBETa OT yIJa MaJeHUs M yria IpeJoOMIICHUs OT yrja MajaeHus):
nocie o0CyKJIeHHUs M0JT PYKOBOJCTBOM I€Jarora miaHupoBaTh UCCIIEI0BaHUE,
coOupath YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOJYUYEHHOW 3aBUCHMOCTHU
bu3UYECKUX BEJIWYMH B BHUjEC TaOMUIl W TpaduKoB, JeiaaTh BBIBOIbI IO
pe3ynbTaTaM HCCIe0BaHNUS;

COOTHOCHTBH KOCBEHHBIE U3MEpPEHUS (PHU3NIECKIX BEIUYNH (CPETHSS CKOPOCTD
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBM)XECHUHU, YCKOPEHHE CBOOOIHOTO
najieHus, JKECTKOCTb MPYXKUHBL, KOIPPHUIMEHT TPEHUs CKOJIbXKEHHUS,
MexaHh4yeckas paboTra ¥ MOIIHOCTh, YacTOoTa M TEPHOJ  KojJeOaHUM
MaTeMaTUYeCKOT0 U MPY>KMHHOT'O MAasiTHUKOB, ONTUYECKasi cujia coouparouei
JIMH3bI, PAIMOAKTUBHBIN (DOH): C OMOILBIO MEJarora IIaHuPOBATh U3MEPEHMUS;
coOupaTh IKCHEPUMEHTANbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIEAys
NPEIJIOKEHHOW  WHCTPYKLIMH;  BBIYUCIATH  3HAUYEHHWE  BEJIMYMUHBI U
aHAJIM3UPOBATh TOTYYEHHBIC PE3yJIbTaThl ¢ YUYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

coOro/IaTh MpaBuja TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000pyIOBaHUEM TIOCIIE MPEABAPUTEITHHOTO OOCYKICHUS C MEarorom;
COTIOCTABJIATh C TIOMOIIBIO T€Jarora OCHOBHBIE TPU3HAKH H3YYEHHBIX
¢usznyeckux MojeNnel: MaTrepuanbHas TOYKa, a0COJIOTHO TBEPJOE TEJO,
TOUYEYHBI UCTOYHUK CBETA, JIy4, TOHKas JIMH3a, IUIAHETapHasi MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO SI/[pa C OTOPO Ha METOJAUYECKUE MaTepUabl;
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XapaKTepU30BaTh TOCIE TNPEBAPUTEIBLHOTO OOCYXKJIEHUS C TIeAarorom
OPUHIUIBL JCHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha UX ONUcaHus (B TOM YHCIIE: CHUIOMETP, JATYUKU TOJIOKEHUS,
PAcCTOSIHUSI M YCKOpPEHUs, paKeTa, 3XO0JIOT, OYKH, MEpPUCKOIN, QoToamnmnapar,
ONTHUYECKHE CBETOBOJbBI, CIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCIIONB3YS I POBBIE 00pa3oBaTEIbHBIE PECYPCHI;

HCIIOJIB30BaTh MOJI PYKOBOJICTBOM IEJarora CXeMbl U CXEMATUYHBIE PUCYHKHU
M3YYCHHBIX TEXHUYECKUX YCTPOWCTB, W3MEPUTECIBHBIX TPHUOOPOB U
TEXHOJIOTHYECKUX TPOIECCOB TPH PEHICHUU YYeOHO-TIPAKTUYCCKUX 3a]1ad;
ONTHYECKHE CXEMBI JJI1 TOCTPOCHHUS H300paKeHUl B ITUIOCKOM 3€pKaje u
coOuparoien JMH3e;

OPUBOJUTH MPUMEPHI/HAXOAUTh WH(OpMAIUI0O O MpUMepax MPaKTUYECKOTo
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B MOBCETHEBHOM >KM3HU JJIs1 00eCTIeueHuUs
0€30MacHOCTH MpU O0OpPAILEHNUN C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpPaHEHMS 37I0POBbSI M COOJIFOJCHUS HOPM 3KOJIOTHYECKOTO IOBEACHUS B
OKpYXaroUIen Cpee;

OCYIIECTBJISTH TI0J1 PYKOBOJICTBOM I€/larora Nouck nHhopMmaruu Gu3nieckoro
comepxkaHusi B cetd MHTepHET, caMOCTOATENbHO (POPMYIUPYST MOUCKOBBIN
3ampoc, HAXOAUThb IIyTH ONPEHEIECHUS JOCTOBEPHOCTH  IOJYYEHHOU
uH(GOpMAIIUK Ha OCHOBE UMEIOIINXCS 3HAHUH U JOTIOJTHUTEIbHBIX HCTOYHUKOB;
HCIIOJIL30BaTh MPU BBHIMOJHEHUM YUE€OHBIX 3aJlaHUN OTOOpaHHYIO MEJaroromM
Hay4YHO-TIOMYJISIPHYIO JIUTEPaTypy (PU3HUECKOro COJACp>KaHMS, CIPABOYHBIC
Martepualibl, pecypchl cetu MHTEpHET; BIajAeTh NpUEMaMu KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBaHusi THGOPMALIUKA U3 OJHON 3HAKOBOW CUCTEMBI B JPYTYIO
C OIMOpPOM Ha AJITOPUTM U YTOYHSIOIIME BOIMPOCHI Iearora; co3/1aBaTh MO
PYKOBOJICTBOM TI€Jlarora ¢ 00Cy>KJI€HUEM TUTaHa pa0OThl TUCbMEHHBIE U YCTHBIC
cOOOIIeHHs] HA OCHOBE MH(OPMAIIUU U3 HECKOJBKUX UCTOUHUKOB (PU3UUECKOTO
colepkaHusi, MyOJUYHO TIPEACTABISTH PE3YNbTaThl MPOEKTHOW WU
UCCIIEIOBATENbCKON JIEATEIbHOCTH; TPU HSTOM TPaMOTHO HCIOJIb30BaTh
W3YYCHHBIM TOHSATUWHBIN amnmapar u3y4aeMoro paszzaena (U3MKU U
CONPOBOXKJIaTh  BBICTYIUICHHE TIpE3CHTAIlMe ¢ yd4éToM OCcOOEHHOCTEH
ayIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOAUMBIX Ha OCBOECHHUE KaX /1011 TeMbl yueOHOro npeamera « Puznkar»
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30BaTeNIbHOM MPOTPaMMBI OCHOBHOTO OOIETO OOpa30BaHMS OOYYAIOITUXCS C
3aJIepP’KKOM TICUXWYECKOTO Pa3BUTHs, B IIEJIOM COBIMAJAIOT C COOTBETCTBYIOIIMM pasaenoM DenepanbHoil pabodeil mporpamMmbl
yaeOHoro npenMera «Pu3uka» o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBanus. [Ipu 3tom Opranuzaius Bpase
caMa BHOCHUTbh M3MEHEHHS B COJAEP)KAHHME M paclpelereHre yueOHOro MaTepualia 1o rogaM oOydeHHs, B MOCIEA0BATEIbHOCTh
U3Y4YEHUS] TEM U KOJUYECTBO YACOB HA OCBOCHHME KaXXIOM TEMBI, OIMpPENEJIEHUE OpPraHU3ALMOHHBIX (popM OOydeHUs MU T.II.
OOOCHOBAaHHOCTh JAHHBIX M3MEHEHUM OIpeAenseTcss BbIOpaHHbIM 00pa3zoBaTenbHON opranu3auueid Y MK, uHAMBUAYaTIbHBIMU
NCUX0(U3NIECKUMH OCOOCHHOCTAMHU KOHKPETHbIX oOydaronuxca ¢ 3IIP, creneHpl0 YCBOGHHOCTHM HMH YYEOHBIX TEM,
PEKOMEHAALUAMH 10 0TOOPY U aJanTaluy yueOHOro Marepuana no (Gpusuke, npeacrapieHHbIMU B [10CHUTENBHOM 3aIUCKe.

7 KJIACC (68 )
Temarnueckmii OcHoBHBIE BH/IbI 1eSITETbHOCTH YUAIHXCSI
OcHOBHOe cofiep:KaHue . N
0,10k, TEMA (Ha ypoBHe yueOHBIX AeiicTBHUIA)
Pasnen 1. @usuka u e€ posib B NO3HAHUM OKPYsKaowmero mupa (6 1)
dusznka — @usnka — Hayka o0 npupone. SIBneHus | BroliBieHne OCHOBHBIX PasiNMUMi MpPU HOMOIIM IeJarora Mexnay (U3HYECKMMH M XUMHYECKUMHU
Hayka o npupoge | npupoasl  (MC’).  ®usuueckue  sBnenns: | npepamenusmu (MC — xumus).
24) MEXaHHYeCKHe,  TEIUIOBble,  JJIeKTpHueckue, | PacrosHaBaHme M KiacCH(UKALMS IIOCIE OOCYXICHHMS C MeJaroroM Ipy MOMOIINM HaBOMSIINX

MAar"HuMTHBIC, CBETOBLIC, 3BYKOBBIC.

BOMPOCOB  (M3MUYECKHUX SBICHUH: MEXaHWYECKHX, TEIUIOBBIX, 3JEKTPUYECKUX, MArHUTHBIX
1 CBETOBBIX.
Habmonenue n onvcanne Gpu3n4ecKux SBICHUH Ha 6a30BOM YpOBHE.

duznyeckue
BeJMYHUHBI (2 1)

duznueckue BEJINYHHBI. W3mepenue
(usnueckux BenuuuH. Qusuueckue npubopvi’

OHPGHGHGHI/IG IIpyu NOMOIIH MeJarora eHbl ACJICHU IIKaJIbl U3BMECPUTEIILHOTO an60pa.
I/I3MepeHHe 1o 06pa3uy IoJA pyKOBOACTBOM Ii€arora JIMHEHHBIX pa3MEepoB TCI U NPOMEIKYTKOB

> MC — 3JIeMEHTBI COJEPKAHNS, BKIFOYAIONIME MEKIIPEAMETHBIE CBA3H, KOTOPbIE MOAPOOHEE PACKPBITHI B TEMATHYECKOM ILIAHUPOBAHUH.
¢ KypcuBom 0603Ha4eH yueOHbIi MaTepua, KOTOPBIA H3yYaeTcsl, HO HE BBIHOCHTCS Ha IPOMEXYTOUHYIO H UTOTOBYIO aTTECTALIHIO.
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THoepewmnocmo
CHCTEMA E/IMHHUIL.

JMemoncmpayuu’

1. MexaHn4eckue, TEIUIOBBIC, 3JEKTPUYECKHE,
MarHUTHbIE, CBETOBBIC SIBJICHUSI.

2. Ou3nueckue MpUOOPHL U MPOIIeIypa IPSIMBIX
U3MEPEHUIl  aHANOTOBBIM W IM(POBBIM
mprdopoM.

Jlabopamopnvie pabomul u onvimol.

1. Omnpenencane LICHBI JIETICHNUS

M3MEPHUTEIILHOTO npudopa (ucnousp3ys

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mMepeHue paccTosiHUI.

3. Wsmepenne  o0béMa

TBEPAOrO TEA.

4. Onpeoenenue pazmepos Manvlx mei.

5. W3mepenne Temmneparypsl IpH HOMOIIN

KUJKOCTHOTO ~ TEpMOMeTpa M JaT4yHKa

TEMITEPaTYPHI.

6. Ilpogedenue uccnedosanus no npogepke

eunomesvl.  OAILHOCMb — NONEMA  WApUKA,

NYWEHHO20 20PU3OHMANLHO, mem Donbule, Yem

bonbue gvicoma nycka.

usmepenuii.  MexyHapoaHas

JKUJIKOCTH |

BPEMEHH C y4ETOM IOTPELIHOCTEH.

H3mepenue 1o obpasiyy moa pyKOBOACTBOM Ilearora 00bEMa xKUAKOCTH U TBEPIOrO Tela.
Wsmepenne mo o0pasiy Mo pYKOBOACTBOM II€[arora TeMIIEpaTypbl MPU MOMOIIN YKUAKOCTHOTO
TEpMOMETpPA ¥ JaTYNKA TEMIIEPATYPBL.

BrinosHeHNe HECTIOKHBIX TBOPYECKMX 3aJaHMH C OIOPOH Ha airopuTM, IPEABAPUTEIHHO
Ppa3oOpaHHBII ¢ eJaroroM Mo IOUCKY CIIOCOO0B U3MEPEHHUS HEKOTOPBIX (PU3MUYECKUX XapaKTEePUCTHK,
HaIpuMep, pa3MepoB MalbIX OOBEKTOB (BOJIOC, MPOBOJOKA), YHANEHHBIX OOBEKTOB, OONBIINX
paccTOsHAMN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYy)AeHHE MpeTaraéMbIX CIIOCOO0B.

EcTecTBeHHO-
HAYYHBbIH MeTO/
no3HaHus (2 4)

Kak ¢usuka u japyrue ecTeCTBEHHbIC
HAYKH U3y4aloT pupony. Ecmecmeenno-nayunviil
MemoO no3Hauus: HabmooeHue, NOCMAHOBKA
HAYYHO20 — BONPOCA,  BbLOGUJICEHUE — 2UNOME3,
IKCHEpUMEHM NO NpoepKe 2Uunomes, 0ObICHeHUe
HaOooaemozo agrenus. Onucauue ¢husuueckux
SABNEHUL C NOMOWbIO MOOEElL.

IIpeamer U MeTOIBI (HUIUKH.

Hemoncmpayuu
1. OnpezneneHue MOTPEIIHOCTH
IKCIIEPUMEHTA.

BrlBIDKEHNE THIIOTE3 TIOCIIE TPEABAPUTENHLHOTO O0CYKICHUS € TIEaroroM, 0ObsSCHAIONINX MPOCThIE
SIBJICHUSI, HATIpUMep:

— T0YeMY OCTAHABIMBACTCS JABMXKYIIEECS 110 TOPU3OHTAIBHON IIOBEPXHOCTH TEJIO;

— TO0YEeMY B XKapKYIO ITIOTO/Ty B CBETJION O/IEXK /1€ MPOXJIAIAHEH, 4eM B TEMHOI.

Br160p crioco60B MpoBepKH THIIOTE3 U3 IPEIUIOKEHHBIX 11E1aroroM.

HaOmonenne mnpeuIoKeHHBIX I1€1aroroM HCCIEJOBAaHUH 110 TPOBEpKE KaKOW-IMOO THITOTE3BI,
HapuMep: JalbHOCTh MOJETa IIapHKa, MYIIEHHOI'O TOPHU30HTAIBHO, TeM Ooiblne, dyeM OoibIie
BBICOTA ITyCKa.

ITocTpoeHne COBMECTHO € IMeAaroroM NpocTelmux Mojenei (pu3n4eckux sBjIeHnH (B BUEe PUCYHKOB
WIN CXEeM), HallpuMep MaJieHUe NpeIMeTa; IpSIMOJIUHEHHOE PacIpOCTPaHEHHE CBETA.

7 Bee JlemoncTtpamuu u JlabopaTtopHbsle pa0OTHI, NPEACTaBIEHHBIE B COAEPXKAHHUHU, IOIyCKaeTcsl (MOXKHO) IPOBOIWTH, HCIONB3YS WH(OOPMAIOHHBIE W SJIEKTPOHHBIE TEXHOJIOTHH (IH(poBHIe

00pa3oBaTenbHbIE PECYPCHI).
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Pasnen 2. IlepBoHayaibHble CBeeHHS O CTPOeHHH BelecTBa (5 1)

Ctpoenue
BemecTBa (1 4)

CtpoeHne BemiecTBa: aTOMBI U MOJICKYJIBI, UX
pasmepol. Onvimul, O0okazvlgaroujue OUCKPemHOe
cmpoenue eeujecmaa.

Jlabopamopnvte pabomol u onstmsi’,

1. Ouenka guameTpa aTomMa METOAOM PSIOB (C

UCTONb30BaHueM (otorpaduii).

HabGnroneHue u HHTEpIpeTanist COBMECTHO C IEJar0roM OIBITOB, CBUIETENILCTBYIOIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BELIECTBA: OIIBITHI C PACTBOPEHIEM Pa3IMYHBIX BEIIECTB B BOJE.

OneHKka NpU TOMOIIM TEXHOJOTHMYECKOH KapThl pa3MepOB aTOMOB M MOJIEKYN € HCHOJIB30BAaHHUEM
(oTtorpaduii, MOTyIEHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).

OmnpepeneHue mocie NpeIBapUTEeIbHOT0 00CYXKISHUS C IEJaroroM pa3sMepoB MallbIX Tell.

JIBukeHue

H B3aNMOJIEHCTB
He YacTHI
BelecTBa (2 4)

JBmwxenue yactu BemiecTBa. CBsi3b CKOPOCTH
JBIDKCHUS Y4acTHIl ¢ TeMIeparypoil. bpoynosckoe
nBwkenue, 1uddysus. Bzaumoodeticmeue wacmuy
gewjecmsd: NpUmMaANCeHue U OMmanKusanue.

Hemoncmpayuu

1. HaGmonerrne OpOyHOBCKOTO JBIKEHHUS.

2.Habmronenue nuddysun.

3.Habmooenue  s6nenuil, 00BACHAIOUWUXCS

NpUmMsANCEeHUeM U OMMAIKUBAHUEM YaACTIUY
sewecmaa.

Jabopamopnsie pabomovi u onvimul

1. Oyenxa ouamempa amoma memooom psoo8

(c ucnonvzoeanuem omoepaguii).

2.00bITBI 1O HaOJIOACHUIO  TEIUIOBOTO

pacimpeHus ra3oB.

3. OnbITBl 1O OOHAPYXKEHHIO JIEHCTBHSA CHII

MOJICKYJISIPHOTO TPUTSHKCHUSL.

HabnroneHnue u 00bsICHEHUE MTPH TOMOIIH MeAarora OpOyHOBCKOTO IBHXKCHUS U siBIicHUS quddy3un.
IIpoBeneHne U OOBSCHCHHE C OMOPOIl HA ANTOPUTM, MPEIBAPUTEIBHO Pa300paHHBIN C MeJaroroM
OTIBITOB 110 HAOJIIOJICHUIO TEIJIOBOTO PACIIIUPEHUS Ta30B.

IIpoBeneHne M OOBACHCHUE OIBITOB C ONOPOH Ha ajJrOPUTM, NPEABAPUTEIHHO DPa30OpaHHBIA C
MeJIaroroM Mo 0OHAPYKEHHUIO CHJT MOJIEKYJIIPHOTO MPUTSDKEHUS U OTTATKUBAHUSI.

ArperatHble
COCTOSIHMS
BenecTna (2 4)

ArperaTHbIC COCTOSIHHS BEIECTBA: CMPOCHUE
2a308, Jrcuokocmen u meépovbix
(kpucmaniuueckux) men. Bzaumocseazv medncoy
CBOUCMBAMU BEWeCME 6 PA3HBIX (A2Pe2amHbIX
COCMOAHUAX U UX  AMOMHO-MOAEKYIAPHbIM
cmpoeHuem. Ocobennocmu azpezamuuix
COCMOSAHUL 800bL.

Jemoncmpayuu

1. Habmronenne auddys3un.

Omnucanue oA pyKOBOACTBOM IeJarora (¢ UCIoIb30BaHUEM MPOCTHIX MOJIENIEH ) OCHOBHBIX PAa3IUUNit
B CTPOCHUH TI'a30B, KHUIKOCTEH U TBEPBIX TEIL.

HauanpHple mnpeacTaBieHHS O MaJoOll CXXHMAeMOCTH JKMIKOCTEH ¥ TBEPABIX Tei, OOJIBIION
C)KUMaeMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM YpOBHE I10JI KOHTPOJIEM MeJarora 0 COXpaHeHHH (OpPMBI TBEPABIX TENl U
TEKY4eCTH >KUAKOCTH.

Habmonenue 3a onbITamMu, 10Ka3bIBAIOIINMH, YTO B TBEPOM COCTOSIHUM BOJIbI YACTHIIBI HAXOAATCS B
CpeIHEM Jajblie IPYT OT Apyra (INIOTHOCTH MEHBIIIE), YEM B KHIKOM.

YcTaHOBIIGHHE C ONOpOW HAa JTUAAKTHYCCKHH MaTepual TPOCTHIX B3aUMOCBA3EH MEXIy
0COOEHHOCTSIMHM arperaTHBIX COCTOSHHH BOJBI M CYIIECTBOBaHHEM BOIHBIX OopraHm3MoB (MC —
6uonorus, reorpadus).

8 3nech U nanee NPUBOJUTCS PaCIIMPEHHBIN TepedeHb Ja00opaToOpHBIX pabOT U ONBITOB, U3 KOTOPOTO YUUTEJb AENaeT BEIOOP 10 CBOEMY YCMOTPEHHIO U ¢ YYETOM CIIHCKA SKCIIEPUMEHTAIbHBIX 3aJaHuil,
npeaigaraeMeix B pamkax OI'D mo ¢usuke.
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Paznen 3. /IBu:kenue u B3aumosaeiicteue te (21 u)

Mexanuueckoe
nBukenue (3 4)

Mexanuueckoe nABM)KEHUE. PaBHOMEpHOE U
HepaBHOMepHOe IBIkeHHe. Ckopocts. Cpedusas

CKOpOCMb  NpU  HEPABHOMEPHOM  OBUNCEHUU.
Pacuér nyTu v BpeMeHU IABHKEHUS.
JHemoncmpayuu
1. HaOmroteHe  MeXaHHYECKOTO  IBHIKEHUS
Tena.
2. IsmepeHrne  CKOpPOCTH  MPSIMOJIMHEIHOTO
JIBYDKCHHUSL.
Jlabopamopnsie pabomol u onvimut
1. OmpeneneHue  CKOPOCTH  PaBHOMEPHOTO

NBIDKCHUs (IIApUKa B KUAKOCTH, MOJICITU
AIEKTPHYECKOTO aBTOMOOMIIA U T. IL.).

2. Onpenenexnue cpenHen CKOpOCTH
CKOJNIEXKCHUS Opycka WIM IIapuka 1o
HaKJIOHHOH IJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JIBIDKCHHS M OIIPEACICHHE €T0 MPH3HAKOB MOCIE MPEIBAPUTEIHLHOTO
00CYXIEHUSI C TIeIarOTOM.

Habmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEJETICHUE €T0 OTINIHIl OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEJBAPUTEILHOTO OOCYKICHNUS C TIEJaroroM.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOM Ha alrOPUTM, NPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha ONpPEAEICHHE IMyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBIDKEHMUSL.

AHaM3 npyu MOMOIIM Nejarora rpagukoB 3aBUCUMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
MJIOTHOCTH (4 1)

SIBnenue HWHEPLMH. 3axon UHepyuu.
Bsaumooeiicmsue men kax npuuuma usmeHeHus:
ckopocmu  Osudcenuss men. Macca kaxk mepa
unepmuocmu mena. IlnotHocTh BemecTBa. Césa3b
NJIOMHOCMU C KOAUYECMBOM MONEKYN 8 eOuHuye
00véMma eeuyecmea.

Hemoncmpayuu

1. HaGmroieHue SBJICHNS HHEPIIHH.

2. HaGmronieHne W3MEHEHHS CKOPOCTH IIpH

B3aUMOJIEICTBUU TeEJI.
3. CpaBHEHHUE Macc 10 B3aUMOJIEHCTBHUIO TE.

OOBsiCHCHHE TIPH TIOMOIIM TEXHOJOTHYSCKOW KapThl M TeJarora W IPOTHO3HPOBAaHUC SIBICHHMA,
00yCJIOBICHHBIX HHEPUHEH, HAIpUMEp: YTO IPOUCXOMUT TIPH TOPMOKCHUH WM PE3KOM MaHEBpE
AaBTOMOOWIIS, TOYEMY HEBO3MOXKHO MTHOBEHHO IPEKPATUTh JIBIDKEHUE Ha BEIOCHIICIC WM caMOKaTe
T I

HaGmronenne w 0a30BBId aHANM3 OMBITOB MO PYKOBOJCTBOM TIEAArora, JIeMOHCTPHUPYIOIINX
U3MEHEHUE CKOPOCTH JIBMXKEHUS TeJa B pe3yJibTare JeHCTBUS Ha HETO APYruX Tell.

Pemienne TUMOBBIX pacyE€THBIX 3a/ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEaroroM Ha OmpeelieHHe Macchl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenne w 0a30BBI aHANHM3 OMBITOB TMOJ PYKOBOJCTBOM TMEAarora, JA€MOHCTPUPYIOIIUX
3aBUCHMOCTb U3MEHEHHUS CKOPOCTHU Te€Jla OT €ro MaccChl IPU B3aUMOIEUCTBUM Teil. M3MepeHue Macchbl
TeJa pa3IMYHBIMH CIIOCO0aMHU.

OmnpeneneHre COBMECTHO C TIEIarOroM IDIOTHOCTH TeJa B pe3yIbTaTe N3MEPEHHUs €ro MacChl H 00BEMa.

36




Cuana. Buael cna
(14 u)

Cwia Kak XapaKTepUCTHKA
B3auMoyieiicTBust Ten. Cuna ynpyrocTd M 3aKOH
I'yka.  M3mepenue  cunvi ¢ nomowywvio
ounamomempa. SIBI€HWE TATOTEHHS W CHJIa
TsokecTd. Cura msoicecmu Ha Opyeux niaHemax
(MC). Bec mena. Hegecomocmob. CHoXEHHUE CHII,
HaIpaBJIEHHBIX 1o OZIHO MIPSIMOH.
PaBropneiictBytomas cun. Cuna mpenus. Tpenue
cKoavicenus u mpenue nokost. Tpenue 6 npupooe u
mexnuke (MC).

JMemoncmpayuu’
1. CnoxeHne cuil, HamnpaBJICHHBIX MO OIHOW
IIPSIMOH.

Jlabopamopuvie padbomol u onvimel.

1. OnpezaeneHue MWIOTHOCTH TBEPAOTO TeJa.

2. OnbITEL, JEMOHCTPUPYIOIINE 3aBUCHMOCTh
pacTsokeHuss  (medopMamyy) TPYKUHBI OT
NPHIIOKEHHOH CHIIBL

3. OnbITH, JEMOHCTPHPYIOLIHE 3aBUCUMOCTb
CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Tela |
XapakTepa CONMPUKACAIOLINXCS TOBEPXHOCTEH.

W3ydeHune COBMECTHO C IIeJaroroM B3auMOJEUCTBHUS KaK IPUYUHBI U3MEHEHUSI CKOPOCTHU TEJIa WU €T
neopmanum.

OrnucaHye Ha HAa4aJbHOM YPOBHE pEajbHBIX CUTyalluil B3aMMOAEHCTBUS Tell ¢ IOMOIIBIO MOAenel, B
KOTOPBIX BBOJUTCS MOHATHE U N300pakeHHE CUJIBL.

W3ydeHnue mnox pyKOBOJACTBOM IMEelarora CHJIbl YHOPYTrOCTH, 3aBUCHUMOCTU CHJIBI YIPYTOCTH OT
YAJIMHEHUS! pe3WHOBOTO MIHYpPa WK IPYXKUHEI (C TIOCTPOCHHEM rpaduka).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTHYECKUX CUTYaluH,
B KOTOPBIX HPOSABIAETCA ICHCTBUE CHIIBI YNPYrocTH (YHPYrocTh Ms4a, KPOCCOBOK, BETOK AEpeBa
u 71p.).

AHanu3 ¢ Onopoi Ha IUAAKTUUECKUM MaTepuall o[ KOHTPOJIEM IEAarora CUTyalui, CBSI3aHHBIX C
SIBICHHEM TSTOTEHUSI.

[lonumanue ¢ omnopoll Ha CXeMbl HpPH IOMOIIM Iejarora OpOMTaJbHOTO JBIKCHUS IUIAHET C
HCTIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa HHepLun (MC — acTpoHOMUS).

W3mepenne Beca Teia ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ITOr0 cnocoba W3MEepeHus Mocie
MIOBTOPEHUS C IIEJarOTOM.

HabnroneHue siBIeHUSI HEBECOMOCTH.

Habmonenune 3a 3KCIIepUMEHTAIBHBIM TIOJIyYEHNEM NIPaBHIIa CIOXKEHHS CHJI, HANPAaBICHHBIX BIOJNb
o1HOM npsimoii. Onpesienenye Mpy MOMOILIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOIIEH CHIL.
W3zyyenne 1o pyKoBOICTBOM II€/Iarora CHJIbl TPEHUSI CKOJIBKEHHUS M CHIIBI TPEHUS IOKOSL.
HccnenoBanue ¢ omopoil Ha TEXHONOTHUYECKYIO KapTy 3aBUCHMOCTH CHJBI TPEHHS OT Beca Tena
1 CBOWMCTB TPYIIMXCS MOBEPXHOCTEH.

bazoBblif aHamM3 ¢ ONOPOH Ha AMIAKTHYECKUI MaTepHai MoJ KOHTPOJEM Ielarora MpakTHIeCKUX
CHUTYaIMi, B KOTOPBIX MPOSIBIISIETCS JEUCTBHE CUITBI TPEHUS, HCIIOJIB3YIOTCS CIOCOOBI €€ yMEHBILICHUS
WIN yBeIWYeHUs (KaTaHWE Ha JBDKaX, KOHBKaX, TOPMOXXCHME aBTOMOOMWIS, HCIIOIb30BaHNE
TIOITUITHAKOB, TIJIaBaHUE BOJIHBIX JKUBOTHBIX U Jp.) (MC — Ouonorus).

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MpEABAPUTEITHHO
pa3o0paHHbBIil COBMECTHO C I1€JIar0roM C UCIIOIb30BaHHeEM (HOPMYII JUIsi pacyéra CHIIbI TSKECTH, CHUIIBI
YOPYTOCTH, CUIIBI TPEHUSI.

Paznen 4. JlaBie

HHe TBEPABIX TeJl, *KUAKOCTel 1 razos (21 v)

JlaByienue.
Ilepenaua
JaBJeHHs
TBEPABIMHU
TeJIaAMH,
JKHAKOCTSMH 1
razamu (3 4)

Hasnenne. Cnocobvl ymenvuieHus u ygeauieHus
Oasnenus. /lasnenue 2aza. 3asucumocms
dasnenus 2asa om 06véma, memnepamypbol.
Iepeoaua oasnenus meépovimu menamu,
arcuoxkocmamu u easamu. 3axon Ilackans.
Ineemamuueckue Mautunbl.

Jemoncmpayun’

1. 3aBucumocTh

TEeMIepaTyphI.

JaBJICHUSA rasa oT

AHanu3 ¥ 00BACHEHHE C OTIOPOi Ha AWAAKTUYECKHH MaTepHaj MoJ KOHTPOJIEM Iejarora OIbITOB U
MIPAKTUYECKUX CUTYalHil, B KOTOPBIX MPOSBISAETCA CHIIA TaBICHUS.

OO0ocHOBaHME ¢ ONOPOH HA TEXHOJIOTHUECKYIO KapTy P MOMOIIIH [1e/1arora Croco00B yMEHbIISHUS 1
YBEJIMYEHUS JABJICHUS.

W3ydenune o pyKOBOJCTBOM II€[arora 3aBUCHMOCTH JIABJICHHS ra3a 0T 00bEMa M TeMIIEpaTyphl.
W3yyeHne mox pyKOBOJACTBOM IIeAarora OCOOCHHOCTEW Iiepeiadyd AaBIEHUsT TBEPIABIMH TEJIAMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHME PE3YJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIleCTBa B
TBEPIOM, JKUAKOM H ra3000pa3HOM COCTOSHISIX MPEATI0KEHHBIMU (OPMYITHPOBKAMHU.

Habmonenue 3a 3KCepUMEHTANBHBIM JOKa3aTeIbCTBOM 3aKoHa [ackans.
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2. Tlepenava naBieHUS KUIKOCTHIO M Ta30M.

Pemenne THIMOBBIX pacu€THBIX 3amad B 1—2 NMEHCTBUS C OMOPOW Ha alrOPUTM, MPEABAPUTEIHLHO
pa3o0paHHBIN COBMECTHO € TIEIarorOM Ha pacuéT NaBJICHUS TBEPAOTO Tea.

JlaBjeHue
sKuakocTH (5 u)

3aBUCHUMOCTb aBJICHHS XKHUAKOCTH OT ITyOHHBI.
Tuopocmamuueckuii napaooxc. Coodbwarowuecs
cocyoul. [uopasnuyeckue Mexanusmul.

Hemoncmpayuu?®

1. Coobmarommuecs: COCyabl.

2. 'mapaBanueckuii mpecc.

HccnenoBanue ¢ omopoi Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJCTBOM IIE€IArora 3aBHCHMOCTH
JaBIICHUS KUIKOCTH OT TIIyOHHBI OTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HadyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3y4yeHne cOBMECTHO C MEJAaroroM COOOIIAIOIMNXCS COCY/IOB.

Pewienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOM HAa alrOPUTM, NPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C MEIaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

HabGmonenue 3a 00bsiCHEHHEM MPHUHIIMIIA JEHCTBHS THAPABIMYECKOTO Ipecca.

AHanu3 M OOBSCHEHHWE C ONOpOW Ha JUIAKTUYECKHH MaTepHall MOJ KOHTPOJIEM IIeAarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOLIUX NIPOSBICHUE JaBICHU KUIKOCTU U 3akoHa [lackais,
HaIpuMep MPOLECCOB B OpraHU3Me Mpu Iiy6okoBoHOM HeIpstHUN (MC — Ounosorus).

ATMocdepHoe
napjenue (6 4)

Atmocdepa 3emnu 1 aTMOc(epHOE JaBlICHHE.
Ilpuuunel cywecmeosanus 6030YWHON 000I04KU

3emnu. Onvim Toppuuennu. Hszmepenue
ammocgheprozo oagnenus. 3asucumocmo
ammocgepHoco  OagneHuss OmM  blCOMbl  HAO
ypoeHem  mops. Ilpubopvr  Ona  usmepeHus
ammocgeprHo2o 0agieHus.

Hemoncmpayuu®

1. [IposiBnenue neictBus atMochepHOTO

JIaBJICHUSI.

HaGmonenue 3a skciepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUSL.

AHanu3 ¥ 00BsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB
MIPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C IeHCTBUEM aTMOC(HEPHOTO TaBICHUSL.

HabGnroneHue 3a 00bSICHEHHEM CYLIECTBOBAHHS aTMOC(hEphl Ha 3eMIle 1 HEKOTOPBIX IUIAHETaX MU €
OTCYTCTBUs Ha Apyrux ianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mNOHMMaHWE NPUYUH HM3MEHCHHS IUIOTHOCTH aTMoc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI.

Pemenne THUIMOBBIX PacyETHHIX 3a1ad B 1—2 JEHCTBHSA ¢ ONOpPOH Ha ajaropuTM, HpeaBapHUTEIEHO
pa3o0paHHBIIl COBMECTHO C IIEAAaroroM Ha pacyéT aTMOC(HEPHOTO JaBICHHUS.

H3ydeHue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa OapoMeTpa-aHepousa.
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JlelicTBue
SKHAKOCTH U raza
HA NOrpy:KEHHOE
B HUX TeJo (7 4)

Heticmaue sicuokocmu u 2aza Ha NOSPYsHCEHHOE
6 Hux mejo. BerTankuBaiomas (apXuMenoBa) cuia.

3axon Apxumeoa. Inasanue mej.
Boszoyxonnasanue.

JMemoncmpayuu’

1. 3aBUCUMOCTh  BBITANKHBAIOIIEHl CHIBI OT

o0béMa MOTpYXKEHHOH wacTH Tena U

TUIOTHOCTH JKUJIKOCTH.

2. PaBeHCTBO BBITAIKMBAIONIEH CHJIBI  BECy

BBITECHEHHOM ’KUKOCTH.

3. VcnoBue TUIaBaHWA TEN: IUIABaHUE WIIH
MOTPY)KEHHE TEeI B  3aBUCHMOCTH  OT
COOTHOIIICHS TDIOTHOCTEH Tella U )KUIKOCTH.

Jabopamopnvie pabomut u onvimul.

1. UccnenoBanme 3aBHCUMOCTH Beca Tela B
Bo/ie OT 00BEMa MOTPYXEHHOU B JKUAKOCTH
4acTH Tena.

2. OnpeneneHue  BHITAIKUBAIONIEH  CHIIBI,
JEUCTBYIOIIEH Ha TeJo, IOrpyXEHHOE B
JKUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOLICH
CHIIBL, IEHCTBYIOIICH Ha TEJIO B )KUAKOCTH, OT
MAacCCHI TeJa.

4. OmBITEL, OEMOHCTPHPYIOUINE 3aBHCHMOCTH
BBITAJIKUBAIOIIECH CHJIBI, JAEWCTBYIOLIEH Ha
TEJO B )XHUIKOCTH, OT 00bEMA MOTPYKEHHON B
KHUJIKOCTh YacTH Tella W OT IUIOTHOCTH
YKUJKOCTH.

5. KonctpyupoBanue apeoMerpa W
KOHCTPYHPOBAHHE JIOAKH U OINpeaeNeHne eé
rpy30M0IbEMHOCTH.

HaGmroneHne 3a SKkcTiepuMeHTAIbHBIM 0OHAPY)KEHUEM JIEHCTBHS KUIKOCTH U ra3a Ha MOTPYyKEHHOE B
HHUX TEJIO.

OmnpenesneHne ¢ OMOPOH Ha TEXHOJIOTHUECKYIO KapTy BHITAIKABAIOIICH CHIIBI, IEHCTBYIOMIEH Ha TEIo,
MOTPYKEHHOE B KUAKOCTb.

Habnronenue 3a mpoBeIeHHEM U 00CYKICHUE COBMECTHO C TIEJarOroM OIBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKMBAIOUICH CHIIBI, IEHCTBYIOMICH HA TEJO B KUIKOCTH, OT 00BEMA MOTPYKEHHOU
B ’KUJKOCTb YaCTH TeJa U OT MIOTHOCTHU KUIAKOCTH.

HccrenoBanue mo pyKoOBOACTBOM IEIarora 3aBUCUMOCTH Beca Tella B BOJIC OT 00bEMa MOTPyKEHHOM
B ’KUJKOCTb YacTH Tea.

Pemienne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MpEeABAPUTEIHHO
pa3o0paHHBII COBMECTHO € IIEIarorOM Ha IIPUMEHEHHE 3aKOHa ApXUMe/Ia U yCIOBUS TTaBaHUS TEIL.
KoHcTpyupoBaHue npu momouy neaarora apeoMerpa uik KOHCTPYHUpPOBaHUE JOAKU U ONPENEICHHE
€€ Tpy30IIOABEMHOCTH.

Pazpnen 5.

Padora u mougHocTh. JHeprus (12 u)

Pao6ora
M MOLIHOCTH
(CR))

Mexannueckas paboTta. MomHOCTb

Habmronenne 3a KCIIepUMEHTAIBHBIM ONPEAEICHHEM MEXaHWYECKOH pabOThl CHIBI TSDKECTH MpPH
NaficHUM Tela M CWIbBl TPEHUs IPU PABHOMEPHOM IEPEMELIEHUM Tejla [0 TOPU3OHTAIbHOU
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanyei pacuéra MOITHOCTH, Pa3BUBAEMON IPH MOABEME T10 JIECTHHIIE.
Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa300paHHBIN COBMECTHO C TIEIarOrOM Ha pacuéT MEXaHHIeCKOH paboThl M MOIIHOCTH.
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IIpocrbie
MeXaHUu3MblI (5 4)

[IpocTele MEXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS
IUIOCKOCTb.  [Ipasuno  pasnogecusi  pwviuaea.
Ilpumenenue npasuna pagnogecus pbviuaza K
onoky. «3onomoe npasunoy mexamuxu. KIIJ
MPOCTBIX MEXaHW3MOB. [IpoCTbIe MeXaHH3MBI B
OBITY M TEXHUKE.

JHemoncmpavuu

1. I[Tpumepsl MPOCTHIX MEXaHU3MOB.

Jabopamopnuie pabomol u onvimut

1.0npenenenre pabOThl CHIBI TPEHHUS MPU

paBHOMEPHOM JIBH)KEHUH Tena 1o
TOPH30HTAIBHON TTOBEPXHOCTH.

2. NccnenoBanue ycaoBUI paBHOBECHS phbIuara.

3. Usmepenne KIIJI HakIOHHON INIOCKOCTH
(3MeKTpOHHAS IEMOHCTPAIIHS).

HavanbHoe moHMMaHNE BBIUTPHIIIA B CHIIE MMPOCTHIX MEXaHU3MOB Ha MPHUMEpE pblyara, MoABHKHOTO
1 HETIOIBIYKHOTO OJIOKOB, HAKJIIOHHOH IIJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCJIOBUS PaBHOBECHSI phlyara.

OO0Hapy>keHHe 0 pyKOBOJICTBOM IT€arora ¢ OOpoi Ha TUAAKTHIECKUN MaTepHall CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3IHMYHBIX HHCTPYMEHTAX U IMPUCIIOCOOIICHISIX, HCIIONB3YEMbIX B OBITY U TEXHHUKE, a
TakXke B XKUBBIX oprannzMax (MC — 6uonorus).

Habmronenue 3a sKcriepruMeHTaIbHBIM JOKA3aTEIECTBOM pPaBEHCTBA PpabOT P MPUMEHEHHH MTPOCTHIX
MEXaHU3MOB.

Omnpenenenne nox pykoBoactsoM neaarora KITJ[ HakIIOHHON TJIOCKOCTH.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPON HA ajlrOpUTM, MpEABAPUTEITHHO
pa300paHHBIi COBMECTHO C IMEAAaroroM Ha MPUMCHEHHE NMpPaBUiIa PABHOBECHs phluara M Ha pacyér
KIII.

Mexannueckasi
sHeprus (4 4)

Mexanuueckas dHeprus. Kunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00HO20
8UO0A MeXAHUYecKol 3Hepeuu 6 Opyeoll. 3aKoH
COXpaHEHHMs SHEPTUU B MEXaHHUKE.

JlabopaTopHble padoThl H ONBITHI.

1. U3yuenue 3aKOHa COXpaHEHUs
MEeXaHUYeCKOH SHEepPrun (3mexTpoHHas
JIEMOHCTPAIIHS).

HabmnroneHue 3a 3KCIEpUMEHTAIBHBIM OIpEACICHUEM U3MEHEHUSI KMHETHUECKOW M MOTeHIMAIbHOM
SHEPIHU Tela MPH €ro CKAThIBAHWUU 110 HAKIIOHHOW IIOCKOCTH.

DopMyIUpOBaHHE COBMECTHO C II€AaroroM Ha OCHOBE HCCIENOBaHHMA 3aKOHA COXpPAHEHUS
MEXaHUYECKOM SHEPTHU.

[IpencraBnenue npu NOMOLIM NEAArOra rpaHyI] IPUMEHUMOCTH 3aKOHA COXPAHEHUS SJHEPTUH.
Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHS C ONOPOH HAa AITOPHUTM, MPEIBAPUTENHHO
pa3o0paHHbBIil COBMECTHO C IEIaroroM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

Pe3epBHoe Bpems (3 u)

8 KJIACC (68 1)

TemaTnueckni
0JI0K, TEMBI

OcHoBHOe coaep:KaHue

OcHOBHbIE BU/IbI 1€SITETbHOCTH YUAIIUXCS
(Ha ypoBHe y4eOHBIX el cTBHUIl)

Pasnen 6. TenuioBble siBiaeHus (28 4)
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Crpoenue
U cBOlicTBa
BewecTBa (7 4)

OcHogHule non0JICeHUs MONEKYAAPHO-
KUHemuyecKkol meopuu CmpoeHUs Geujecmsa.
Macca u pazmepor amomos u monexyn. Onvimei,
noomeepoicoaowjue  OCHOBHbIE — NONOMHCEHUS
MONEKYNAPHO-KUHEMUYECKOU MeopUU.

Mogenu TBEPIOTO, KHUIKOTO W Ta3000pa3HOTO
COCTOSIHMM  BewlecTBa. Kpucmannuueckue —u
amopgnvie mena. ObviAcHeHUe CBOUCME 2a308,
acuokocmeti U meepovblx MmMel HA  OCHOGe
HONOJHCEHUL MONEKYAPHO-KUHEMULECKOU Meopuu.
CmauuBaHue u KanuisApHele saenenus. Tennogoe
pacuiupenue u cocamue.

JMemoncmpayuu’

1. HabGnroneHre 6poyHOBCKOTO JBUKCHHUS.

2. Habnronenue nuddysuu.

3. Habnronenue  siBIEHU

KaNWUISIPHBIX SBICHHUH.

4. HaGmiofieHue TeTIoBOTO pacInpeHus Tedl.

5. V3meHeHne naBieHHs raza IpH M3MEHEHUH

00bEMa 1 HarpEeBaHUH HITH OXJIAXKICHUH.

Jabopamopnvie pabomot u onvimul.

1. OmeITEI IO OOHAPYXKCHUIO ICHCTBUS CHIT

CMadYuBaHUA n

MOJIEKYJISIPHOTO MPUTSHKEHUS (mmm
9JIEKTPOHHAS IEMOHCTpAITHS).

2. OnpITBl 1O  BBIPAIIMBAHHUIO KPUCTAJIIOB
[IOBapEHHO! COJIM UJIU caxapa.

3.0nbITBl 1O HAOJIOAEHUIO  TEMJIOBOTO

pacliupeHusi Ta30B, JKUJIKOCTEH W TBEPABIX
TeI.

4. OmpenencHue MaBICHUS BO3AyXa B OaiioHe
[ITIPHIIA.

5. OmBITEL, IEMOHCTPHPYIONINE 3aBHUCAMOCTH
JaBIICHUST BO3AyXa OT e€ro o0séMa u
HATPEBAHUS WIIH OXJIAXKICHHS.

6. Ilposepxa eunomesvl TUHENHOU 3A8UCUMOCTU

Onumbl cmonbuxa JlcuoKocmu 8
mepmomMempuyecKkoul mpyoxe om
memnepamypbi.

HabnroneHne U WHTEpOpETAIHs COBMECTHO C TIEIarOrOM OIBITOB, CBHIICTEIBCTBYIOMIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BELIECTBA: OIBITHI C PACTBOPEHUEM Pa3IUUHbBIX BEUIECTB B BOJIE.

Pemienne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpeABAPUTENHHO
Ppa300paHHBIN COBMECTHO C IEArOroM MO OLCHHUBAHUIO KOJUYECTBA ATOMOB MJIM MOJICKYII B CTUHHIIC
00bEMa BelecTsa.

[Ipencrapnenne Mpy MOMOIIH TeAarora OpOyHOBCKOTO IBIKEHUS, ABleHUS I y3un u pazamdmii
MEXAY HUMH Ha OCHOBE IOJIO)KEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
OOBsiCHeHHE TIPH TIOMOIIIH TIeJjarora ¢ ONOpoi Ha AMJAKTHYECKUI MaTepranl OCHOBHBIX PasziIMduil B
CTPOCHUM Ta3oB, JKUAKOCTEH W TBEPABIX TEI C HCIHOJB30BAHUEM IIOJOKEHUH MOJIEKYJSIPHO-
KUHETUYECKOM TEOpHUU CTPOEHUS BEILIECTBA.

IIpoBenenue noJ pykoBOACTBOM IIEAArora OIbITOB [0 BRIPAILMBAHUIO KPUCTAIJIOB [IOBAPEHHON COMIU
WJIM caxapa.

[IpoBeneHne COBMECTHO C MEAAaroroM M 0ObSICHEHUE M3 TPEUIOKEHHOTO IEPEYHSI BHIBOJOB OITBITOB,
JIEMOHCTPHUPYIOIINX KalWLISPHbIE SIBJICHUS U SIBIICHUE CMAauUBaHUS.

OObsiCHEHHUE € OTTOPOM Ha TEXHOJIOTHYECKYIO KapTy O/ pyKOBOJCTBOM II€/1arora poJiv KarUIIPHBIX
SIBIICHUI JJ1s1 TIOCTYIUICHHUS BOBI B opranu3M pactenuii (MC — Ouosorus).

HaOmtoieHue onbITOB 10 HAOJIOASHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPBIX TEl.
OOBsICHEHHE C OTIOPOI Ha TEXHOIOTHIECKYIO KapTy MO PyKOBOJCTBOM IIeIarora COXpaHeHHs 00bEMa
TBEPHBIX TEJ, TEKyYECTH KUIKOCTH (B TOM YHCIIE, pa3HUIBI B TEKYYECTH U Pa3HBIX KUAKOCTEN),
JIaBJICHUSI rasza.

HabmroneHue 3a mpoBeACHNUEM OITBITOB, IEMOHCTPUPYIOIINX 3aBUCHUMOCTh JABIICHUS BO3IyXa OT €ro
00béMa W HarpeBaHUS WM OXJKICHUSA, M UX OOBSICHCHHE Ha OCHOBE AaTOMHO-MOJEKYJISPHOTO
Y4YEeHHUSI.

AHanu3 Npu TOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKHH MaTepuan MPaKTHYECKUX CHUTYaIlui,
CBSI3aHHBIX CO CBOMCTBAMU Ia30B, )KUJIKOCTEH U TBEPJIBIX TEII.
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TemaoBbie
npoueccsl (21 )

Temmeparypa. Cesizb  memnepamypvl  co
CKOPOCMbIO MENNI06020 OBUINICEHUSL YACIUY.
Buytpennsis sHeprus. CnocoOwl  usmeHeHus.
GHYMpEeHHel — dHepeuu: — menionepeoava  u
cosepuienue pabomvi. Buovi mennionepedauu:
Menionpo8oOHOCHIb, KOHEEKYUS, U3LYHeHUe.
KonnuectBo TEIIOTHI. VY nenvHas
TEIIOEMKOCTE BellecTBa. Teniooomen u meniogoe
pasnogecue. Ypasnenue meniogo2o 6anancad.
Ihasnenue u omeepoesanue KPUCMAIIUYECKUX

sewjecms.  YIenbHas ~ TeIJIOTa  IUJIABICHHS.
Ilapoobpaszosanue u xonoencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TEeIUIoTa
napooOpazoBaHus. 3asucumocms memnepamypul
Kunenuss ~ om  ammoc@eproco  0agieHusl.
Bnasicnocms 6030yxa.

OHeprust  TOomIMBa.  YJeNnbHas  TEIJIoTa
CTrOpaHusl.

Ipunyunvr pabomsr mennogvix Odguzamenei.
K1l Mennine02o
osucamens. Tennosvie Ogueamenu u 3awuma

oxpyacaroueti cpedst (MC).

3akon coxpanenus u npespawenus d3Hepeuu 6
mennosvix npoyeccax (MC).

JMemoncmpayuu’

1. ITpaBuna u3mMepeHus TeMIepaTypsl.

2. Buap! Tennonepenayu.

3. OxylaXKJIeHUe NPU COBEPIICHUH PaOOTBHI.

4. HarpeBanue 1mipu CcOBEpUICHUH paboOTHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEIUIOEMKOCTEH  pa3JIMUHBIX
BEIIIECTB.

6. HaOmoienve kumneHus.

7. HabmioneHne TOCTOSTHCTBA — TEMIIEPaTypPHI

[IpH TUIABJICHUH.
8. Mogenu TEIIOBEIX ABUTaTEIIEH.
Jlabopamopusie padbomol u onvimel.

1. IIposepka cunomesvl TUHEUHOU 3A6UCUMOCTHU

ONUHbBL cmonbuka oHCUOKOCmU 8
MEPMOMEMPUUECKOTL mpybke om
memnepamypbi.

OOocHOBaHHME TO MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEaroroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHEeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

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

HaOmonenue 3a MpoBeJEHUEM OIBITOB, OOCY)KACHHE MPAKTUIECKUX CUTYALUH, 1EMOHCTPUPYIOIINX
Ppa3IU4HbIE BUBI TEMIONEPENAYH: TEILIONPOBOAHOCTD, KOHBEKIUIO, H3ITyYCHHUE.

HccrnenoBanne ¢ omopod Ha TEXHONOTMYECKYIO KapTy IIOJ PYKOBOJICTBOM IENArora sBIICHHS
TeTI000MEHa ITPY CMEIIUBAHUH XOJIOHOH U ropsidei BOIbI.

Habmronenne ycTaHOBIICHHS TEIIOBOTO PAaBHOBECHS MEXTY TOPSYEH U XOJIOTHOW BOJIOM.
OmnpepeneHue Npy NOMOIIY NeAarora KOJIM4eCTBa TEIUIOTHI, MOJIYYEHHOI0 BOJIOH MPH TEIIO0OMEHE ¢
HarpeThiM MeTAJUIMYECKUM IMIIHHIPOM.

OmnpepneneHue 1o TadyuLe YACIbHON TEINIOEMKOCTH BEILIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MpEABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C II€aaroroM, CBs3aHHBIX C BBIYHCJICHHCM KOJIMYCCTBA TCIIJIOTBI H
TEMJI0EMKOCTH IIPH TEILIOOOMEHE.

AHanmu3 Opu TOMOIIM MeJarora CUTyallMid MpPaKTHYECKOTO HCIONb30BaHUS TEILUIOBBIX CBOWCTB
BEIIECTB W  MaTepHajoB, HANpHUMEp B  MESIX  DHEProcOepekeHMs:  TEIUIOM3OJIALHSA,
9HEprocOeperaoIne KpbIn, TepPMOAKKyMYJIISTOPHI | T. 1.

HaOmonenue siBineHui HcapeHnst 1 KOHACHCAIUH.

Habmonenue 3a rccieoBaHueM IpolLiecca HCIIAPEHUsT PA3ITMYHBIX KHIKOCTEH.

OOBsicHEeHHE TT0 ATOPUTMY COBMECTHO € MIEJaroroM sIBJICHUH NCTIapeHUsI 1 KOHACHCAILMHN Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHUS.

HabGmonenue 1 00bsicHEHHE MTpoliecca KUIIEHHsI, B TOM YHCJIe 3aBUCHMOCTH TEMIIEPaTyphl KUIIEHUS OT
JTaBJICHUSL.

Omnpenenenye 1o TabIUIe OTHOCUTEIHHOM BIaXXHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOT0 BEIIECTBA, HAPUMeED, JIb/A.

CpaBHeHI/Ie o ImjIaHy IMpyu [OOMOM neaarora MNpOHCCCOB IUJIABJICHUSA KPUCTAINIMYECKUX TEJI
1 pa3MsrdeHHs IPH HarpeBaHUM aMOPQHBIX Tell.

Omnpenenenue 1o TabyUIE YASTHHON TEIUIOTHI IUIABJICHHUS JIb/A.

OObsicHEeHHE TI0 CXeMe TI0ciie 00CYKACHHS C TEAaroroM sBJICHUH IUIaBJICHUS U KPUCTAIUIM3alUH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHSI.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOW Ha AITOPHUTM, MPEIBAPUTEIIHLHO
pa306paHH1)n71 COBMECTHO C I€AroromM, CBA3aHHBIX C BBIYUCIICHUEM KOJIMYECTBA TEIJIOTHI B IPOIIECCaxX
TEIIONECPpCaaun IIPU TUIABJICHUHU U KpUCTAJJIM3AllUHU, UCITAPCHUN 1 KOHIACHCAIIUH.

AHanu3 npu MOMOIIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMECHCHUA SIBIICHUM TIJIABICHHS U KpUucTtajyim3daliui, HAIPpUMEP, MOIYUYECHHUE CBEPXYUCTHIX
MaTepHaJoB, COJIEBas TPesIKa U JIp.

Anamms IIpY IOMOIIH rearora pa6OTI:.I H 00BICHEHNE IIpUHIHUIIA l]eﬁCTBPIﬂ TCIIJIOBOT'O ABHUIATCIIA.
Boruncnenue koauuecTBa TEIUIOTHI, BBIACISIOIIErOCs NpU CTOPAaHUM PAa3IMYHBIX BHJOB TOILINBA, U
KII nBurarens.
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2.Habmronenue HU3MEHEHUs BHYTpEHHEH
SHEPIHH Teja B pe3yNbTaTe TCIUIONCpeIaun U
PpabOTHI BHEIITHUX CHIIL.

3. UccnenoBanue sIBIEHHS TEIUIOOOMEHA IIpH
CMEIIIMBAHUH XOJIOTHOW U TOPsTYCH BOJIBI.

4. Onpedenenue Koauyecmea meniomeol,
NOIYYEHHO20 000U NpuU Mmenioodmene ¢
Hazpemuim Memaiiudeckum YuiuHOPoM.

. MccnenoBanme mporecca ucrapeHus.

6. OmpeneneHre OTHOCHUTEIBPHONH BIAXKHOCTH

BO3yXa.

7. Onpeodenenue yOerbHOU MenIonvl NAAGIeHUs.

a04.

W

OOcyx/eHne COBMECTHO C IIEaroroM SKOJIOTHYECKHX IIOCIEICTBUI MCIOJIB30BaHUS ABHIATENeH
BHYTPEHHET'0 CTOPaHHUs, TEIUIOBBIX U THApo3aekTpocTaHIMi (MC — 3Ko10rus, Xumus).

Pa3nen 7. DiekTpuyeckue 1 MArHUTHbIE siBjieHust (37 4)

DileKTpuyecKue
3apsabl.
3apsiKeHHbIE
TeJla M UX
B3aHMOo/lelicTBHE
(7 9)

Onexmpusayus men. JIBa poaa 3MEKTPHYSCKUX
3apsA0B. BzaumoneicTBuE 3apsKEHHBIX — Tell.
3axon Kynona (3asucumocms cuvl
83AUMOOCUCMEUSL 3APAICEHHBIX Mel ON BETUYUHD
3aps0086 U paccmosHus Mexicoy meiamu).

DnekTpudeckoe  ToJe. Hanpsaxcénnocmo
anexmpuyeckoeo noasa. Ilpunyun cynepnosuyuu
NEeKMpUYECcKUx nouetl (Ha KauecmeeHHOM YPOsHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnbviii NIeKMPUYecKui 3apsio.
Cmpoenue amoma. TIpOBOJHUKH U THUAIICKTPUKH.
3aKoH COXpaHEHUS ICKTPUIECKOTO 3apsiia.

JMemoncmpayun’

1. DnexTpu3aiys Te.

2. JlBa poma DNEKTPUUECKHMX 3apsjoB U

B3aHMOHeﬁCTBHe 3apsHHKEHHBIX TEJT.

3. YcTpoHCTBO U JeiicTBHE 3IIEKTPOCKOIIA.

4. DnexTpocTaTHdecKas WHAYKIIHS.

5. 3aKOH COXpaHECHUS EKTPUICCKUX 3aPSI0B.

Jabopamopnvie pabomol u onvimul.

1. OmbITEL IO HAOMIOACHUIO DIICKTPHU3ALUU TEIl

WHAYKIUEH U IPU CONPUKOCHOBCHHUH.

Habmonenne 3a mpoBeieHUEM OTIBITOB IO 3JICKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W MHAYKIUCH.
HaGmonenue u 0o0bSCHEHUE C ONMOPOW HA JUJAKTUYECKUH MaTephaj B3auMOJCHCTBUS OTHOMMEHHO
U PAa3HOUMEHHO 3apsSKEHHBIX TElL.

OObsicHeHHE MTPY TIOMOILY Telarora NPUHIKIA ASHCTBUS JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBJICHUH 9JEKTPHU3allMd IpPU CONPUKOCHOBEHHU TEN U
MHIYKIHUEH ¢ UCIIOJIb30BaHUEM 3HAHUHI O HOCUTENAX JJIEKTPUYECKHUX 3apsiIoB B BELIECTBE.
PacriosHaBanne u OOBSCHEHHE II0 CXEME COBMECTHO C TII€aroroM SBJICHWH 3JIEKTPU3ALNU
B MIOBCEHEBHOM KHU3HH.

Habmonenue u 00bsiIcHEHHE C OITOPOI Ha TEXHOJIOTHYECKYIO KapTy OINBITOB, MINTIOCTPUPYIOLIUX 3aKOH
COXpaHEHHUs JIEKTPUIECKOTO0 3apsaa.

HaGmoenne onpITOB IO MO/ICIMPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPHUYECKOTO TOJIS.

HccrnenoBanne moa pykoBOACTBOM Iejarora JEMCTBUS 3JEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUDJIEKTPUKU
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IocTosinHbIH
3JIeKTPUYeCKHUil
ToK (17 4)

DnexTpudeckuit Tok. Yenosusa cyuwjecmeosanus
NeKmpuyecko2o moxa. VICTOUHUKH TIOCTOSIHHOTO
ToKa. J[efCTBUS DIIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). OIeKMPUdecKuti mox
8 AHCUOKOCSAX U 2A3AX.

PaGota W MOIIHOCTH DJEKTPUYECKOTO TOKA.
3axon [[rcoyna—Jlenya. dnekmpuyeckue yenu u
nompebumenu 31eKmpuieckoli 3Hepeuu 8 Ovimy.
OnexTpudeckas menb. Cuna Toka. DIeKTPHIecKoe
HanpspkeHne.  CONpOTHBIEHHE  TPOBOIHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

JUIi  ydacTka uenu. [locienoBarenbHoe U
napajuieJibHoe COCIMHEHUE MPOBO/IHUKOB.
Kopomxoe 3amvixkanue.

JMemoncmpayuu’

1. IIpOBOAHUKY U AUITEKTPHUKH.

2. MopgenupoBaHue CHJIOBBIX JTUHUR

AIEKTPHYECKOTO TOJISL.

. MlcToYHUKH TOCTOSTHHOTO TOKA.

. JleficTBUS 3JIEKTPUUECKOIO TOKa.

. DNEKTPUYECKUI TOK B KHUIKOCTH.

. T'a30BbIii pa3psa.

. I3amepenne cumbl Toka aMIepMeTpoM.

. I3aMepenne dSIEKTPUUECKOTO HAMPSHKCHHUS

BOJIBTMETPOM.

9. Peoctar u MarasuH CONpOTHUBIICHUH.

Jlabopamopnsie pabomol u onvimel.

1. UccnenoBanue AEUCTBHS SIEKTPUUYECKOTO
TIOJISL Ha TIPOBOJAHUKH U TUIICKTPUKH.

2. COopka u mpoBepka paboTHI SIEKTPHUECKOM
eI TOCTOSIHHOTO TOKA.

3. H3MepeHue u peryInpOBaHUE CHIIBI TOKA.

W3mepeHne u peryiupoBaHUe HATIPSIKCHUS.

5. Hccnedosanue 3agucumocmu cuibl MoKd,
uoywezo uepe3 pesucmop, om
CONpOMuUBIeHUs pe3UcCmopa U HAnPA#CeHUs.

6. Onwvimbi, demoncmpupyiowue 3a8UcUMOCHb
NEKMPUYECKO20 conpomuenenus
NPOBOOHUKA Om €20 OJUHbL, NIoWaou
NONePeyHo20 ceyeHus i Mamepuad.

0N L W

&

HabnrofeHne pasivyHBIX BHIOB JCHCTBUS 3JICKTPUYECKOTO TOKA M OOHAPY)KEHHUE COBMECTHO C
1eJaroroM 3TUX BUJOB IEUCTBUS B MOBCEIHEBHON KU3HMU.

COopka 1Mo cxeMe U HCIBITAaHUE T0J] KOHTPOJIEM IIeIarora JIEKTPUICCKOH IIEMU MOCTOSTHHOTO TOKA.
Ha6mronenue 3a geMoHCTpalyei n3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmronenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
[IpoBenenne u OOBSICHEHHE MpPH TOMOIIM YYUTENS OIBITOB, ICMOHCTPHPYIOMIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAM IOMNEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIied MCCIIeOBaHUS 3aBHCHMOCTH CHUIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTop, OT COMPOTUBIIEHUS PE3UCTOPA U HANIPSIKEHUS Ha PE3UCTOPE.

ba3zoBrie npencTaBineHrs 0 NpaBUIaX CIOXKEHUS HANPSLDKEHUH NPU MOCJIENOBATEIbHOM COEIUHEHUU
JIBYX pE3UCTOPOB.

ba3zoBsle npecTaBieHUs O NIpaBUiIax AJI CUIbI TOKA IIPY NapAJJIEIbHOM COEAUHEHUU PE3UCTOPOB.
HabnrogeHne fAeMOHCTpalM IEfarora O CHUTYyalldsX IIOCJENI0BaTEeIbHOTO M IapajuIeIbHOTO
COEJMHEHUS TPOBOJIHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETAX.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPON Ha ajlropuTM, MpEeABAPUTEITHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS MpPU IOCIEJOBATEIbHOM U  TapajUIeIbHOM  COEIWHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOPOH Ha TEXHOJOTHYECKYIO KapTy IOA PYKOBOICTBOM TIIefarora padOTHI
3JIEKTPUYECKOT0 TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

OnpeneneHue ¢ Oomopold Ha TEXHOJOTMYECKYH KapTy IOJA PYKOBOJICTBOM I€Aarora MOLIHOCTH
3JIEKTPUYECKOTO TOKa, BBIICIISIEMON Ha PE3UCTOPE.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY OT HalpsKeHUS Ha Heil.
OmnpenesneHue ¢ OIOPOi Ha TEXHOJIOTMYECKYIO KapTy oA pykoBoacTBoM nefarora KI1/1 narpesaress.
Habmronenue 3a ncciegoBaHieM peoOpa30BaHusl YHEPTUN TIPH MOIBEME TPY3a INEKTPOABUTATEIIEM.
OOBpsicHEHHE TIOCNE pacCy)XACHHA C TEJaroroM M COCTaBJIEHHE IJIaHA-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAIITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsiCHEHHE TIOCIIE PACCYKICHUS C TIENArOTOM M COCTaBJICHHUE TNIaHA-KOHCTIEKTa MIPUIHH KOPOTKOTO
3aMBIKaHMA U TIPUHLKIA IEHCTBUSA IIABKUX NPEIOXPAHUTENEH.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa ajlrOpUTM, NMpEeABAPUTENBHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONIb30BaHueM 3akoHa Jxoyns—IJleHna.

HabnroneHne BOSHUKHOBEHUS dIIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

Ilposepra npasuna crodicenusi HANPAANCEHUL
npu nocied08amenrbHOM COCOUHEHUU O8YX
pesucmopos.

Ilposepxa npasuna 0as cunvl moxa npu
napanienbHoM COeOUHEHUU PE3UCTNOPOS.
Onpenenernne  pabOTBI  3JEKTPHUECKOTO
TOKa, HAYILETO Yepe3 Pe3UCTop.
OmnpeneneHne MOIMHOCTH 3IEKTPHIECKOTO
TOKa, BBIJICIIIEMO# Ha pe3ucTope.
HccnenoBaHue 3aBHUCHMOCTH CHJIBI TOKa,
UIYLIEr0 4epe3 JaMIO4KY, OT HANpPsDKeHUS
Ha HEM.

Onpeoenenue KIIJ] nacpesamens.
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Mar=uuTHble
siBjaeHus (6 1)

[TocTosiHHBIE MarHuTHL. B3auMopeiicTBue
MOCTOSIHHBIX MarHUTOB. MacHummuoe noie.
Maenummnoe none 3emnu u e2o 3Havenue 0
arcusHu Ha 3emae. Onvim Opcmeda. Maznummoe
noie snekmpuyecko2o moxa. Ilpumenenue
91eKMpoMacHUMO8 8 mexuuxe. /leticmaue
MASHUMHO20 NOJSA HA NPOBOOHUK C THOKOM.
Dnexmpoosuzamens HOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MexXHUYecKux yCmpoucmeax u Ha mparcnopme.
JMemoncmpayuu’
1. B3aumoieficTBHE MOCTOSTHHBIX MarHUTOB.
2. MonenupoBaHue HEBO3MOXHOCTH
pa3aencHUs MOIICOB MarHUTA.
3. MonennpoBaHue MarHUTHBIX
MOCTOSTHHBIX MarHHUTOB.
4. OmsIT Dpcrena.
5. MarHutHoe nose Toka. DJIEeKTPOMarHur.
6. JleficTBIie MArHUTHOTO TIOJISI HA TIPOBOTHUK C
TOKOM.
7. DNeKTpoABUTaTENh TTOCTOSIHHOTO TOKA.
Jlabopamopnvie pabomol u onvimel.
1.  HccnenoBanue MarHuTHOTO
B3aUMO/IEHCTBUS TIOCTOSIHHBIX MAaTHUTOB.
2.  HM3yuyeHWe MarHUTHOTO ITOJISl TOCTOSTHHBIX
MarHUTOB TIPY X OOBEIMHEHUH U Pa3ICIICHUH.
3. Uccnenosanue JIEUCTBUS
ANEKTPHYECKOTO TOKA Ha MATHUTHYIO CTPEIKY.
4. OnbITsl, JIEMOHCTPUPYIOLINE
3aBHCHUMOCTH CHIIBI B3aUMOJICHCTBHUS KaTYIIKHA C
TOKOM M MarHuTa OT CHJIBI TOKA W HANPaBJICHUS
TOKa B KaTyIIIKe.
5.  VI3yueHue AeHCTBUS MarHUTHOTO TIOJIS Ha
TIPOBOJTHHUK C TOKOM.
6.  Koucmpyuposanue u usyyenue pabomul
anexmpoosuzamens.
7.  Hzmepenue KIIJ| snextpoaBUrarenbHOR
YCTaHOBKH.

noJiei

HccnenoBanue noj pyKOBOJICTBOM IeJarora MarHUTHOTO B3aUMOJICHCTBHSI MOCTOSIHHBIX MAarHUTOB.
N3yuyenue ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy MOJA PYKOBOACTBOM Il€arora MarHUTHOI'O IOJIS
MTOCTOSTHHBIX MarHUTOB IIPH UX O0BEINHEHNH U Pa3/ICIICHUH.

Habmronenue 3a mpoBeieHNEM OTIBITOB TI0 BU3YaJIM3AIUY OIS TOCTOSTHHBIX MarHUTOB.

N3yuenue nox pykoBOACTBOM I€AArora sIBJIEHUsI HAMarHUYMBaHUS BEILLECTBA.

HccnenoBanue COBMECTHO € NIEAATOTOM JIEHCTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPETIKY.
Habmronenne 3a TpoOBENCHHEM OTBITOB, IEMOHCTPUPYIOMIAX 3aBHCHMOCTE CIUIBI B3aMMOJCHCTBHS
KaTyIIKH C TOKOM M MarHuTa OT CUJIbl U HalpaBJI€HUS TOKa B KaTYIIKe.

AHanu3 Mpu TMOMOIIM MeJarora CUTyalluid NpPaKTUYECKOr0 MPUMEHEHUs 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHYCCKHUX YCTPOMCTBAX, MPOMBINUICHHOCTH, MEIUIIHE).

M3yyenue ¢ onopoil Ha TEXHOJOTUUYECKYIO KapTy MO/ pyKOBOACTBOM IeJarora AeicTBHsi MarHUTHOTO
T10JIs1 HA TIPOBOJIHUK C TOKOM.

N3yyenue ¢ onopoii Ha IUNAKTUYECKUI MaTepuall AeUCTBUS dJIEKTPOABUTaTESL.

M3mepenue comectHo ¢ negarorom KIIJI anexkTpoaBurareabHOW yCTaHOBKH.

BazoBeie mpeacTaBICHUS O Pa3MYHBIX MPUMEHEHHAX AJICKTPOIBHUraTeNed (TPaHCIIOPT, OBITOBBIC
YCTpOWCTBA U JIP.).
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DJIEKTPOMArHUT
Hasi HHAYKI S
(49)

Onvimoi Dapadoes. Henenue
anexkmpomazuumnou undykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobul nOTYYeHUs

NeKmpuyeckol SHepeuy. DIEKTPOCTAHIHHA Ha
B0O300HOBJISIEMBIX HCTOYHUKAX YHESPTHUHL.
Hemoncmpayuu?®
1. MccnenoBanue sIBIEHUS BIIEKTPOMArHUTHOM
WHIYKITAL
2. OnsiTer @apanest.
3. 3aBUCUMOCTh HANPABJICHUS HHIYKIIMOHHOTO
TOKA OT YCJIOBHI €r0 BOBHUKHOBEHHUSI.
4. DNeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnvie pabomol u onvimel.
1.OnpITBl TO  HCCIICIOBAHUIO  SIBJICHUS
QHCKTpOMaFHI/ITHOﬁ WHAYKOUHW: UCCIICTOBAHUEC
W3MEHCHHN  3HA4YCHHWS W HAIPaBJICHUS
WHIYKIIMOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C ImCAaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA BHCKTpOMaFHI/ITHOﬁ
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHHUH 3HAYCHUS U HanpaBJICHUA UHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 u)
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9 KJIACC (102 u)

TemaTnyeckniu OcHoBHOE coep:kaHue OcHOBHBIE BUBbI 1eSITEIbHOCTH YUALIUXCH
0710k, TEMA (Ha ypoBHe yueOHBIX JelicTBHIT)
Paznen 8. Mexannueckue siBienus (40 1)
Mexanuyeckoe Mexannueckoe JBWKECHHE. MarepuanbHas | AHaIH3 ¢ IOMOIIBIO MeJarora u 00CyXKICHUE Pa3IMYHBIX IPUMEPOB MEXaHUUCCKOTO JBIKCHUSL.
JBHKEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYKICHHE COBMECTHO C MIEAroroM rpaHuIl IPUMEHHUMOCTH MOJICITH «MaTepHaIbHAast TOUKaY.
U C1oco0bI ero MEXaHUYCCKOTrO0  JBMXKCHHUA.  PaBHOMepHoe | OmmcaHue mociie OOCYXICHHsS C IeJaroroM MEXaHHYeCKOTO JBHIKCHUS Pa3JIMYHBIMH CIIOCOOaMU
onucanus (10 4) | npsmonuHeiiHoe aBWKeHHE. Hepasnomeproe | (ypaBHEHHUE, TabuIa, rpaduk).
npamoaunetnoe  osudicerue.  CpenaHssi u | AHaIM3 TIOA PYKOBOACTBOM TMeJarora J>KU3HEHHBIX CUTYyallWid, B KOTOPBIX MPOSBISETCS
MEHOBEHHAs. CKOpOCMb mena npu | OTHOCHUTEIFHOCTh MEXaHUIECKOTO JIBIYKCHUS.
HEPABHOMEPHOM OBUNCEHUU. HabmroneHne MeXaHH4IeCKOTO IBI)KCHUS Tela OTHOCUTEIFHO PAa3HBIX T OTCUETA.
Yckopenne. Pasnoyckopennoe | CpaBHEHHE TyTeH U TPaeKTOPUH IBIKEHUS C OMOPON Ha TEXHOJIOTHIECKYIO KapTy IO PYKOBOJICTBOM
NpAMONUHEUHOe oguoiceHue. CBoOonHOE | TIearora OJHOTO U TOTO JKE Tea OTHOCUTENFHO Pa3HBIX TeNl OTCUETA.

nageune. Onvimot I anunes.
Pasnomeproe Osudicenue no oxpyscHocmu.
IHepuoo u wacmoma obpawenus. Jlunevunas u
yenosas cxkopocmu. Llenmpocmpemumenvroe
ycKopenue.
Hemoncmpauyuu
1. HaOmoieHe MEXaHWYECKOTO JIBHIKCHHS
TeJla OTHOCUTEIFHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHHE MTyTEH U TPAEKTOPHUM JBUKEHHS
OJIHOTO M TOTO JK€ Tellda OTHOCHTEIHHO
Pa3HBIX TEJ OTCYETA.

3. IsMepeHHEe CKOPOCTH H  YCKOPCHHUS
MIPSIMOJIMHEHHOTO JIBIKEHHSL.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JABHIKCHHS.

5. Habmronenwe  NBIDKEHUS Tena 1O
OKPY>KHOCTH.

6. HaGnronenne MeXaHWYECKHX  SIBJICHHH,
IPOUCXOJAIIMX B CHCTEME  OTCYéra
«Temexka» mpu e€ paBHOMEPHOM U
YCKOPCHHOM  JIBM)KCHHUH  OTHOCUTEIHHO

kabuHeTta QusnKy.

AHanm3 ¢ IOMOMIBIO Tefarora TekcTa ["amiies 00 OTHOCHTENBHOCTH IBIKCHUST; BBITOTHEHHE 3aaHUH
IO TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimme BeIYUCICHUS TI0 00pasily CpeHel CKOPOCTH CKOJIBKEHUS OpyCKa WIIH IBHKEHHUS IIapHKa
10 HAKJIOHHOU IJIOCKOCTH.

AnHanu3 1 00CyKICHUE C OMOPOH Ha TEXHOJOTHUYECKYIO KapTy MO PYKOBOJCTBOM II€1arora crocooon
NpUOIMKEHHOTO OIIPE/IeIeHUs] MTHOBEHHOH CKOPOCTH.

OmnpenesneHue Mocie paccykISHHS C IIeJaroroM 1o CXeMe CKOPOCTH PAaBHOMEPHOTO ABIKEHHUS (IIapHKa
B XKHIKOCTHU, MOJICITH DIICKTPUICCKOTO aBTOMOOIIS H T. II.).

OnpeneneHye COBMECTHO C IENAroroM MyTH, NMPOWIEHHOrO 3a JaHHBIA MPOMEXYTOK BPEMEHHU, U
CKOpOCTH TeJa Mo TpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO JBIKEHUS OT BPEMEHH.
HavanpHble mpencTaBieHHE O MPUHIOUNAX ICHCTBUS NPUOOPOB, HU3MEPSIONINX
(ctmmomeTpoB).

[pocteiimue BBYUCIECHUS O 00pa3iy MyTH M CKOPOCTH TPH PAaBHOYCKOPEHHOM MPSIMOIHHEHHOM
JBIDKEHUH Tela.

OmnpeneneHne COBMECTHO C I€IaroroM MpoiIeHHOTO MyTH U YCKOPEHHUS JBIKEHUS Tella 1o rpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBIKEHHUS TeIa OT BPEMEHH.
OmnpenerneHne ¢ TOMOIIBIO MTEAArora yCKOPEHUs Tela IPH PaBHOYCKOPEHHOM JIBIKEHUH 110 HAKIIOHHOM
TUTOCKOCTH.

W3meperne mo cxeme MOCiIe PacCyXAEHHUs C TeJaroroM Mephoja W 4acTOThl OOpamieHus Tena IIo
OKPY?KHOCTH.

OmnpeneneHre HaXOXAEHUS MOJ PYKOBOJACTBOM MENAarora CKOpPOCTH PaBHOMEPHOIO ABMKEHHUS Tela
10 OKPY>KHOCTH.

CKOpPOCTb
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Jabopamopnvie pabomol u onvimel.

1. Koncmpyuposanue mpaxma oist pazzoua u
oanvHeliuezo  pasHOMEPHO20  OBUNCEHUS
WAPUKQ UIU MeaeHCKU.

2. Onpenenexnue cpenHei CKOPOCTH
CKONbXKEHUsT Opycka WM JIBHDKCHHUS
LIAPHKA 110 HAKJIOHHOH MJIOCKOCTH.

3. OmpeneneHue  ycKOpeHHs  Teila  OpHU
PaBHOYCKOPEHHOM JIBIKCHUH 1o
HAKJIOHHOH TUIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IyTH  OT
BPEMCHHU IIPH PAaBHOYCKOPCHHOM JIBHKCHUU
0e3 Ha4YaJbHOM CKOPOCTH.

5. Ilposepka 2unomesol: ecnu npu
PABHOYCKOPEHHOM 08UINCEHUU be3
HAYaibHOU CKOPOCMU RYMU OMHOCAMCSL KAK
pso HeuEemubLx yucer, mo
coomseememeyroujue NPOMENCYMKU
6pemMenu 0OUHAKOBGbI.

Pemenne TUMOBBIX PAacdyETHBIX 3afad B 1—2 HeWCTBUS C OMNOPOM Ha aJrOPUTM, HpPeaBApUTEIHLHO
pa3o0paHHBII COBMECTHO C T[€JaroroM Ha OIpeAeleHHe KHHEMAaTH4YeCKUX XapaKTepPHCTHK
MEXaHUYECKOTO JBIDKEHHS Pa3NUYHbIX BUIOB.

PacnioznaBanue n npuOIMKEHHOE ONKMCaHKe MO 00pasiyy nocie 00CYKICHUS C MEeAaroroM pasjiMuHbIX
BU/IOB MEXAaHMYECKOTO IBIKCHUS B MPUPOJIE M TEXHUKE (Ha MpuMepax CBOOOJHO MaJalomuX Tedl,
JBIDKCHUS )KUBOTHBIX, HEOECHBIX TN, TPAHCIIOPTHBIX CPEACTB H IP.).

B3aumopeiicTBue
Ted (20 v)

IlepBriii 3akoH HpioToHa. Bropoil 3akoH
Herotona. Tperuit 3akon HbroTona. [lpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS. CKONIbIICEHUS, CULA MPEHUs. NOKOS,
opyeue 8udbl MpeHusl.

Cuma TsDKecTH M 3aKOH  BCEMHPHOTO
TATOTCHHSA. YCKOpPEHHE CBOOOJHOrO MaJeHUs.
Jleuosicenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuyeckasn ckopocms. Hesecomocmo
u nepezpysKu.

PaBHOBecue MaTepHuaJbHOU TOYKH.
Abcomromuo  meépooe  meno.  Pasnogecue
meépooeo  mena ¢ 3AKPEenyiéHHOU  OCbio
spawenusi. MoMeHT cuibl. [Jenmp msoicecmu.

Hemonucmpayuu

1. 3aBHCHMOCTh YCKOpPEHHS Telda OT MAacChl

TeJla U JEHUCTBYIOIEH HAa HETO CHUJIBI.

2. Habnrogenne  paBeHCTBA  CHII

B3aUMOJEHCTBUM TEIL.
3. 3MeHeHHne Beca Tela TPH YCKOPEHHOM

npu

Habmronenne u oOcyXIeHHE COBMECTHO C IEAArOrOM OIBITOB C BHKCHHEM Tela IPH YMEHBIICHUH
BIIMSIHUS APYTUX TEJ, NPEMATCTBYIOMUX JBUKEHHIO.

AHanu3 1Mo CXeMe€ IOocie PacCyKIEHHsl ¢ NeAaroroM Tekcra lajwies ¢ OMUMCaHUEM MBICIEHHOTO
9KCIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIMH; BEITIOJIHEHHUE 3aJaHUil 10 TEKCTY (CMBICIOBOE
YTCHHE).

OOcyxeHne o] PyKOBOACTBOM II€Iarora BO3MOXKHOCTH BBITIOJTHEHHUS 3aKOHA HHEPIIMU B Pa3IMIHBIX
CHUCTEMax OTCuéra.

Habnronenne u 00CYXICHHE COBMECTHO C IEJAroroM MEXaHHUYSCKHX SIBJIICHHUM, MPOUCXOMSIINX B
cucteme otcuéTa «Tenexkay npu e€ paBHO-MEPHOM U YCKOPEHHOM JIBI)KEHUU OTHOCUTENBHO KabnHeTa
¢bu3nKy.

JelicTBUs ¢ BEeKTOpaMu CUJI: BBIIIOJIHEHHE 3aJjaHUH 10 CII0KEHUIO U BBIYUTAHUIO BEKTOPOB.
HabnroneHne 3a mpoBeICHHWEM OIBITOB, AEMOHCTPHUPYIOMIMX 3aBHCHMOCTh YCKOPEHHS Tela OT
MIPUJIOKEHHOM K HEMY CHJIBI M MaccChl Teja.

AnHanmu3 1 00BSICHEHUE ¢ ONIOPOH Ha TEXHOJIIOTUYECKYIO KapTy IO/ PYKOBOJICTBOM IIEIarora siBJICHHMA C
HCIOJIb30BaHUEM BTOpPOTro 3akoHa HproToHa.

Pewienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AeicTBUS C ONOpPOM Ha ajlroput™, MPEeABAPUTEIBHO
pa3o0paHHBId COBMECTHO C TIEIaroroM C HCIOJb30BaHMEM BTOPOTO 3akoHa HpOTOHA W mpaBWiIa
CIIOXKEHWSI CHJL.

Omnpenenenne COBMECTHO C MEIAroroM XKECTKOCTH TPY>KHHBI.

AHanu3 cuTyallMii ¢ ONOPOM Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOJCTBOM II€larora, B KOTOPBIX
HaOMonatoTes ynpyrue aegopmaiin, 1 uX 00bICHEHUE ¢ UCIOJIb30BaHNEM 3aKkoHa ['yka.
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JBUKECHHH.
JlaGopaTopHblie paGoThl U ONBITHI.
1. UccnenoBanue 3aBUCUMOCTU CUJIBI TPEHHS

CKOJILKEHHSI OT CHWJIBI  HOPMAaJbHOTO
JIaBJICHUSI.
2. Ompenenenne  Kod(h(UIMEHTA  TPEHUSA
CKOJIB)KCHHSL.

3. OnpeneneHne XECTKOCTHU TIPYKIHEIL.

Pemenne TUMOBBIX PacdyETHBIX 3afad B 1—2 HeWCTBUS C OMNOPOM Ha alroOpUTM, MpPeIBapUTENILHO
pa300paHHBIil COBMECTHO C MEIaroroM ¢ UCIOJIb30BaHueM 3aKkoHa ['yka.

HccnenoBanue mpy NOMOIIY Nearora 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMaJIBHOTO
napieHus. CoBMecTHOE 00CyK/IeHHE Pe3yIIbTaTOB UCCIIEIOBAHMS.

OmnpeneneHue moJ KOHTPOJIEM Ielarora ¢ OIOpoi Ha KOHCTIEKT KOA(QQUIIEHTa TPEHHUS CKOJIBKEHHSI.
M3mepenue ¢ MoMOLIbIO IEAArora CUIIbl TPEHUS OKOSL.

Pemenne THIOBBIX pacdETHHIX 3ajad B |—2 IEWCTBUS C OMOPOM Ha alTOPHUTM, MPEIBApUTEIHHO
pa3o0paHHBII COBMECTHO C TIEIarOTOM C MICIIOIB30BaHUEM (POPMYITBI IS CHITBI TPEHUS CKOJBKEHHS.
AHanu3 1Mo cxeMe IOCIE PACCYKIEHUs MeNarora O JBMKEHUM TeJl TOJbKO IOJA AEHCTBHEM CHIIBI
TSPKECTH — cBOOOTHOTO NaJCHUS.
OObsicHEHHE 0] PyKOBOJICTBOM II€/[arora He3aBUCHMOCTH YCKOPEHHsI CBOOOIHOTO MaJeHHst OT MacChl
Tena.

Or11eHKa COBMECTHO C I1€JJaroroM BeJTMUMHBI CHIIBI TATOTEHHUS, HCTBYIOMIEH MEX Ty IBYMS TenaMu (s
Pa3HbIX Macc).

Amnamus ¢ OHOpOﬁ Ha JII/IL[aKTI/I‘IeCKI/Iﬁ Matepual ABUKCHUA He6eCHbIX TCI 1101 I[CI‘/IICTBI/IGM CHIJIBI
TATOTCHUSA (C HCIIOJIB30BAHUCM OOIIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(I)OpMaHI/II/I).

Pewenne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 pAelcTBUS € ONOpPOM Ha alrOpuUTM, MPEABAPUTEIBHO
pa300paHHBII COBMECTHO C IIEaroroM C WCIIOJIb30BaHHEM 3aKOHA BCEMHUPHOTO TATOTCHHSA U (HOPMYJIIBI
JUISL pacuéTra CUIIbI TSXKECTH.

Habmronenune u 00CcykIeHIE C TOMOIIBIO TIeIarora OMBITOB M0 U3MEHEHHUIO Beca Tella MPH YCKOPSHHOM
JBUKEHHHU.

AHanu3 ¢ MOMOILBIO MEAArora yclIoBUil BOSHUKHOBEHHSI HEBECOMOCTH U MIEPETPY3KH.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 A€WCTBHUS C OMOPON Ha ajIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C Ie/IaroroM Ha ONpeJielieHHe Beca Tella B Pa3JIMYHbIX YCIOBHSIX.

AHanmu3 ¢ Omopoil Ha TEXHOJIOTHUYECKYI0 KapTy MOJ PYKOBOJCTBOM IleJlarora Ciil, AEHCTBYIOUINX Ha
TeJNO, NOKOosLIeeCs Ha OIope.

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

Umnynsc  Tena.  HM3menenue  umnynvca.
Hmnynve cunvl. 3aKOH COXpaHEHUsT MMITYJNbCa.
PeaxtuBHoe aBmwxenue (MC).

Mexanuueckas padoTa U MomHOCTb. Pabora
CUJI TSDKeCTH, ynpyzocmu, mpenus. Cea3b
oHepeuu u pabomul. IloTeHIMANBHAS >HEPTUSL
TeNa, TMONHSATOTO HaJ MOBEPXHOCTHIO 3EMITH.
Iomenyuanvnas 3Hepeus CoHcAmou NPYHCUHBL.
Kunernueckas SHEpPrusl. Teopema o
KuHemuueckoli 3Hepeuu. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUH.

Hemoncmpauyuu
1. Tlepenaua umiynbca MpU B3aWMOJACUCTBUU

Tell.

2. TlpeobpasoBanus
B3aUMOJICICTBUU TeJI.

3. CoxpaHEHHE HUMIIyJlbca TPH HEYIPYTOM
B3aNMOJICHCTBHN.

4. CoxpaHeHHE UMIyJbca IPH aOCOTIOTHO

YIPYTrOM B3aUMOJICHCTBUH.

HabmoneHne peakTHBHOTO TBHYKCHUS.

6. CoxpaHeHHE MEXaHHYECKOH SHEpPTHU IIpH
CcBOOOTHOM TaJICHUH.

7. CoxpaHEHHE MEXaHWYECKON JHEpruu Ipu
JABUXKCHUMU TEJIa IO }IeﬁCTBHeM TIPY>KUHBI.

Jlabopamopnsie padbomol u onvimel.

1. Ompenenenue pabOTBI CHIBI TPEHHS MPH
PaBHOMCPHOM JABUXKXCHUHN TCl1a 1o
TOPU30HTAITFHON TTOBEPXHOCTH.

2. Ormpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH
noabpEMe rpysa C UCTIOJIb30BaHIEM
HETIOABIDKHOTO U ITOJIBUYKHOTO OJIOKOB.

3. H3ydeHue 3aKOHA COXpPAHEHUS SHEPTHH.

SHEPIUU IIpH

W

Habmonenue u 00cykeHre ¢ MOMOIIBIO NIE/1arora ONbITOB, AEMOHCTPUPYIOIIUX Nepeady UMITyJIbca
IIpU B3aUMOJECHCTBUHU TeJ, 3aKOH COXPAHEHUS HMMITyJIbca MpPHU aOCOIIOTHO YHOPYroM U HEYNpYrom
B3aMMOJICHCTBUH TEIl.

Habmonenne neMOHCTpalyy IeAarora CUTyanuid B OKpYKaloIIeH jKU3HH C UCIIOJIb30BaHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCA.

Pacno3HaBanne C oOmopoil Ha TEXHOJOTMYECKYIO KapTy HOJ PYKOBOJACTBOM I€Aarora sBICHUS
PEaKTHBHOTO IBIKEHUS B npuposie u Texauke (MC — Ouomnorus).

[IpuMeHeHHEe COBMECTHO C MNENAroroM 3aKOHA COXPaHEHMs MMITyJbCa A pacy€ra pesylbTaToOB
B3aUMOACHCTBUSL Ten (Ha TIpUMepax HEYNPYroro B3aMMOJEHCTBHA, YNPYToro IEHTPaIbHOTO
B3aUMO-JEHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMIOJ-BHIKHO).

Pemenne THMOBBIX PAacdyETHBIX 3ajad B 2—3 JEWCTBUS C ONOPOM Ha aJrOPUTM, HpeaBapUTEIIHLHO
pa300paHHBIIl COBMECTHO C MEAaroroM C UCIIOJIb30BAHUEM 3aKOHA COXPAHEHHUSI MITYJIbCA.
OmnpeneneHue ¢ ONMOPOi HA TUAAKTHYECKUN MaTepHan pabdoThl CUIIbI YIIPYTOCTH MPH MOABEME Tpy3a
C HCIIOJIb30BAaHMEM HENOABHKHOTO Y MOJBHIKHOTO OJIOKOB.

M3mepeHue COBMECTHO € EAAroroM MOIHOCTH.

W3mepenne ¢ OMOILBIO Nlelarora NOTeHIUAIbHON YHEPIHU YIPYTo 1e()OPMUPOBAHHON NPYIKHHBI.
W3MepeHne coBMECTHO C MeJaroroM KHHETHYECKON HEPTHH TENA 110 JTMHE TOPMO3HOTO Iy TH.
HaOmionenne 3a SKCIEpUMEHTANbHBIM CPaBHEHHEM H3MCEHCHHS ITOTEHIMANIBHONH W KHHETHYECKON
SHEPIuil Tena MpH ABMKEHUH M0 HAKIIOHHOH MIOCKOCTH.

Habmonenne 3a 3KCTIEpUMEHTAIbHOW MPOBEPKOH 3aKOHA COXpPAHEHHS MEXaHWYECKOH SHEpIUH IpH
CBOOOIHOM Ta/ICHUH.

[IpuMeHeHHe Ha HadaJdbHOM YPOBHE, C OMOPOW HA JUIAKTUYECKUN MaTepHanl 3aKOHAa COXpPaHEHUs
MEXaHMYECKOH HEPTUHU I pacyéra OTEHIUAIBHON U KUHETUYECKOM dHEPrui Tea.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha ajrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C NIEJaroroM C UCHOJIb30BaHUEM 3aKOHA COXPAaHEHUsI MEXaHHUUECKOM SHEPTHH.
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Paznen 9. Mexannyeckue Kos1e0aHusi M BOJHBI (15 4)

Mexanuueckue
KoJiedanus (7 4)

KomnebarenpHoe JIBIKEHHE. OcCHOBHEBIE
XapaKTEPUCTUKU KOJICOaHHA: TepHOJl, YacToTa,
aMIuTyna. Mamemamuueckuil U NPYICUHHBLL

masmuuxy.  Ilpespawenue  suepeuu  npu

KonebamenbHOM O8UICEHUU.

3aryxaroiue KonebaHus. BbIHYXICHHBIC

kojiebanus. Pe3onanc.

JMemoncmpayuu’

1. HaOmomenne  komebOaumii  Ten oJI
IEACTBUEM  CHIBI  TSDKECTH M CHIIBI
YIPYrOCTH.

2. Habmonenne xomebaHuil Tpy3a Ha HUTH U
Ha TIPY>KUHE.

3. HabnromeHue BBIHYXXACHHBIX KoJcOaHWHA 1
pe30HaHca.

Jlabopamopnvie pabomol u onvimel.

1. OmpeneneHre  4acTOTBl M IepHoja
KoJieOaHUH MaTeMaTHYECKOTO MasTHHKA.

2. OnpeneneHue  4acToThl W Iepuoja
KOJeOaHWH TPYXKWHHOTO MAasTHHUKA (WIH
ANEKTPOHHAS JEMOHCTPAIIHS).

3. UccrnenoBanne  3aBUCHUMOCTH  TepHoja
KOJIeOaHUH MTOABEIICHHOTO K HUTH TPY3a OT
JUTMHBI HATH.

4. UccnenoBanne  3aBHCHMOCTH  IIEpHOJA
KoNe0aHWi TPYKHUHHOTO MAasTHHKAa OT
MacChl rpys3a (wu AIEKTPOHHAS
JIEMOHCTPAIIHS).

5. IIpoBepka HE3aBUCHMOCTHU nepuoaa
KoJieOaHUH rpy3a, MOJBEUIEHHOIO K HUTH,
OT Macchl rpy3a.

6. ONBITEL, AEMOHCTPHUPYIOIIUE 3aBUCHMOCTh

nepuoja KoJieOaHuH MPY>KMHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH
TIPY>KHHBL.

7. N3mepenune YCKOpPEHUs cBOOOIHOTO
MaIcHUs (vm JJIEKTPOHHAS
JIEMOHCTPAITHS).

Habmonenne xonebGanuii mo AeHCTBHEM CHI TSDKECTH W YIPYTOCTH M OOHApy>KCHHE IIPU TTOMOIIH
rerarora mNoJOOHBIX KOJIeOaHUH B OKpYKaoIIeM MUpE.

AHaM3 COBMECTHO C II€AaroroM Koje0aHuii rpy3a Ha HUTH U Ha rpyxuHe. OnpeiesieHre Mo alnropuTMy
YacTOTHI KOJIeOaHUH MaTeMaTHYECKOTO ¥ MPYKUHHOTO MasiTHUKOB.

Habmonenue n o0bsICHEHHE ¢ TIOMOIIIBIO ITE€arora siBJICHUs pe30HaHca.

HccrnenoBanue ¢ omopoi Ha anropuTM, NpeABAPUTENIBHO Pa300paHHBIM COBMECTHO C IEIarorom,
3aBUCHMOCTH IIEpHO/ia KOeOaHHi MO/IBEIICHHOTO K HUTH Ipy3a OT JUTMHBI HUTH.

IIpoBepka c omopoit Ha TEXHOJIOTMYECKYIO KapTy MO PyKOBOJCTBOM IleJarora He3aBUCUMOCTH IEpHoJia
KosieOaHMH Ipy3a, TOABEIIEHHOTO K JICHTE, OT MacChl Ipy3a.

Habmonenue u o6cyskaeHne moJ pyKoBOJCTBOM IIEIarora OMbITOB, IEMOHCTPUPYIONINX 3aBHCHMOCTD
neprosa KojaeOaHuil NpyKMHHOTO MasiTHUKA OT MacChl Ipy3a M )KECTKOCTH MPY>KUHBI.

[IpumeHeHne ¢ TOMOIIBIO ITEAAarora MaTeMaTHIECKOTO M MPYKMHHOTO MasTHUKOB B KA4ECTBE MOENCH
JUISL OTIMCAHUS KOJIeOaHUH B OKPY)KAIOIIEM MHpE.

Pemenne THIOBBIX pacu€THBIX 3ama4 B 1—2 NEHCTBHS C ONOPOW HA AJITOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C NEJaroroM, CBS3aHHBIX C BBIYMCICHHEM WM OLEHKOH 4acTOThl (IIepHO/a)
KoJieOaHui
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Mexanuueckue
BOJIHBI. 3BYK
(84)

Mexanuueckue BOJIHBI. CpoiicTBa
MeXaHUIECKUX BOJTH. Ilpooonvrole u
nonepeutvie 80HbL. [IUHA 80IHBL U CKOPOCMb €€
pacnpocmpanenusa. Mexanuueckue 601HbI 8
meépoom meie, celicmuueckue onnvl (MC).

3ByK. [pomxocms 38yka u 6vicoma MOHA.
Ompaoicenue 38yxa. Unghpaseyk u yiompasseyx.

JMemoncmpayuu’

1. Pacmpoctpanenue
MONEPEYHbIX BOJIH.

2. HaOmoneHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT 9aCTOTHL.

3. AkycTHYECKUU PE30HAHC.

MMPOAOJBHBIX u

OOHapyKeHHE U aHAIN3 C TOMOIIBIO NIE1arora BOJHOBBIX SBICHUH B OKPYKAIOIEM MHpE.
HaOmionenne COBMECTHO C TIE€AaroroM paclpoCTPaHEHWS] NMPOJONBHBIX M IONEPEYHBIX BOJH (Ha
MOJIeNN) U OOHApYyKEHHE aHAJIOTHYHBIX BUIOB BOJH B MPHPO/IE (3BYK, BOJSHBIC BOJIHEI).

Brruncnenne B 1—2 neicTBHUSA ¢ OMOPOIl HA alTOPHUTM, MPEIBAPUTEIHFHO Pa300paHHBI COBMECTHO C
TIEIaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEHHSI 3BYKOBBIX BOJIH.

HaOmonenne 3a 9KCIEpUMEHTAJIBHBIM OIPEAEICHHEM TPaHUI] YacTOThI CIBIIIMMBIX 3BYKOBBIX
KoJieOaHHH.

HaOmoenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C CIOIb30BAaHUEM MY3bIKaJIbHBIX
HWHCTPYMEHTOB).

HabGmonenue n 00bsICHEHHE ¢ TIOMOIIBIO TTe/1arora sBJIeHUs aKyCTHYECKOTO Pe30-HaHca.

YreHne COBMECTHO C I€1aroroM OpPUTHHAIBHOIO TEKCTa, MOCBSIIEHHOTO MCIIOJIB30BAHUIO 3BYKa (MM
YJIBTpa3ByKa) B TEXHUKE (IXOJIOKALMSL, YITPa3BYK B MEANIIMHE U JIP.); BBITOJHEHUE 3aIaHUH 110 TEKCTY
(CMBICIIOBOE YTEHUE)

Pasnen 10. DinekTpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI (8 1)

DJIeKTPOMATHUT
HOe 1oJie

M 3JIEKTPOMATHH
THBIE BOJIHBI
81)

DIeKTPOMarHUTHOE noJe.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmsa
9NEeKMPOMACHUMHBIX BOJIH. Hlxana
9NeKMPOMACHUMHBIX ~ 607H.  Hcnonv3osanue

INEKMPOMAZHUMHBIX BOH OJIsL COMOBOIU CA3U.
OneKTpoMarHuTHas pupoa cBeTa.
CxopocTb cBeTa. BoHOBBIE CBOWCTBA CBETA.
JMemoncmpayun’
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJH.
2. BonHOBBIE CBOIiCTBa CBeTA.
Jlabopamopusie padbomol u onvimel.
1.i3yyeHne CBOWCTB  3JIEKTPOMAarHUTHBIX
BOJIH C ITOMOII[bIO MOOMIIBHOTO Tene(oHa.

ITocTpoeHre MPOCTBIX PACCYXKIEHUH Ha OCHOBE MOATOTOBJIEHHBIX BBIPAXKEHUN, 00OCHOBBIBAIOIIUX
B3aUMOCBSI3b HJIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

Habmronenune 3a SkcriepuMEHTaIbHBIM H3YYE€HHEM CBOWCTB JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIBI0 MOOMIBHOTO TeTe(OoHa).

AHanu3 ¢ MOMOILBIO NEJarora pEeHTTEHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHu3Ma.

AHanu3 COBMECTHO C MEJAroroM TEKCTOB, ONUCHIBAIOIINX MPOSBICHUS 3JIEKTPOMArHUTHOTO U3JIy4YEHUs
B IIPUPOJIC: )KUBbIC OPraHU3MbI, H3TYUCHHUsI HEOCCHBIX T (CMBICIIOBOE UTCHUE).

Pacno3naBanue U aHaau3 pa3aU4HbIX IPUMEHEHUH 3JIEKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy 0]l pyKOBOACTBOM IeAarora.

Pemienne TUNOBBIX pacuéTHBIX 3a7a4 B 1—2 AEWCTBHS C OMOPOW Ha aJrOpUTM, MPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C MMEAAroroM ¢ MUCIOIb30BaHHEeM (GOPMYIT Il CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, IJTUHBI BOJIHBI U YaCTOTHI CBETA.
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Pa3nen 11. CBeroBble siBaeHusi (15 1)

3aKkoHbI
pacnpocTpaHeHu
11 cBeTa (6 4)

JlyaeBas monens cBera. McrouHuku cBera.
IIpamonuneiinoe  pacnpocmpauenue  ceéema.
3ammenus Connya u Jlynvr. OTpaxkeHUE CBETA.
IInockoe 3epkano. 3akon ompasicenus ceema.
[Ipenominenue cBeta. 3aKOH MPEITOMICHHS
cseta. [lonnoe gnympennee ompasjicenue ceema.
Hcnonvzoeanue nonno2o 6Hympennezo
Ompadicenuss 8 ONMUUECKUX C8emMoBOOAX.

Hemoncmpayuu?®

1. IIpsimonuHeitHOe pacTipocTpaHEeHHE CBETA.

2. OTpaxeHue cBera.

3. [lonyyeHne w300paKEHUH B IUIOCKOM,

BOIHYTOM M BBIITYKJIOM 3€pKaJjax.

4. IIpenomieHue cBera.

5. OnTHueckuil CBETOBO.

Jabopamopnvie pabomot u onvimul.

1. UccnenoBanue 3aBHCUMOCTH yriaa
OTpaKEHUsI CBETOBOI'O Jyda OT yIJia
nmajeHus.

2. 3ydeHne XapaKTePHCTUK HW300pakeHUs
npenMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBHCHMOCTH yria
IpPENOMIICHUS CBETOBOIO JIyda OT Yria
NMaJaCHU Ha TPaHUIE «BO3AYX—CTEKIIO».

HabGnronenvue ompITOB, JEMOHCTPUPYIONIMX SIBICHHE MPSMOJMHEHHOTO PACIPOCTPaHEHHsI CBeTa
(BO3HUKHOBEHHE TEHU U MOJIYTEHH), U UX UHTEPIPETALIUS C UCIIOIB30BAHUEM MOHSTUSI CBETOBOTO JTyya.
OOBsCHCHHE U MOJCTHPOBAHUE TOCIIC PACCYKACHUS C MEJAaroroM Mo CXEME COJIHEYHOTO W JTYHHOTO
3aTMEHUH.

HccnenoBanue ¢ 0nopoil Ha TEXHOJIOTMYECKYIO KapTy M0 pyKOBOJCTBOM I€larora 3aBUCUMOCTH yria
OTpaXEHHs CBETOBOTO JIy4ya OT yIJa MaJeHUsL.

W3ydenne ¢ mOMOIIBIO ITeAarora CBOMCTB H300paKSHUS B TNIOCKOM 3epKajie.

Habmronenne u 00bsICHEHHE COBMECTHO C IIEIar0roM OTIBITOB IO TIOTYYIEeHUIO H300paKeHUH B BOTHYTOM
1 BBHIITYKJIOM 3epKayiax. HabmoneHne u 00bsiICHEHHE ITOCIIe PacCy KACHNUS C TIEIaroroM o CXeMe OIBITOB
j1(0) HpCHOMHCHI/IIO CBCTAa HaA rpaHHue paSHI/I‘IHHX cpeu, B TOM YHUCJIC OIIBITOB C ITOJIHBIM BHyTpeHHI/IM
OTPaKEHUEM.

HccnenoBanve moja pyKOBOJCTBOM I€farora 3aBUCHUMOCTH yrila NPEJOMIICHUS OT YIJla MajeHus
CBETOBOI'O JIyya Ha IPAHUIIE «BO3AYX—CTEKIION.

Pacno3zHaBaHue ¢ MOMOIIBIO MEAarora SIBJICHUN OTPa)KEHHsI U TMPEJIOMIICHHS CBETa B IIOBCEIHEBHOM
JKHNU3HU. AHaJ'II/IS u 06’I>SICHGHI/IC COBMECTHO C nn€eJaroromM saBJICHHUS OIITUYCCKOI'O anama.

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AelcTBUS C ONOpPOM Ha alrOpuUTM, NMPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO C TIEIATOTOM C MCIIOJIF30BAaHUEM 3aKOHOB OTPaKCHUS M IIPEIIOMIICHHS CBETA.

JInH3bl
U ONTHYeCKHe
npudopsl (6 4)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpPOCKONA U
meneckona (MC). [naz xax onmuueckas
cucmema. bnuzopyxocmo u darvnozopkocme.
JMemoncmpayun’

1. Xox myueii B coOuparomeii imH3e.

2. Xon nyueil B paccenBaroleil TuH3e.

3. ITomyyenne W300paKeHUH C IOMOIIBIO
JIUH3.

4. TTpuHuun neicTBHS
MHKPOCKOTIA M TEJIECKOTIA.

5. Mogens rnaza.

¢oroanmapara,

[Tony4enue o KOHTPOJIEM Telarora n300paXKeHUH ¢ TOMOIIBIO COOMPAIONIEH U paccenBaroIeH JTNH3.
Omnpejenenue ¢ OMOPOi Ha alrOPUTM pa3pabOTaHHOTO COBMECTHO C MeNAaroroM (hOKyCHOro pacCTOsSHHS
Y ONITUYECKON CHJIBI COOUPAIOIIEH JIMH3HI.

AHann3 COBMECTHO C IeJJaroroM yCTpOHCTBa M IPHHLIUIIA AEHCTBHUS HEKOTOPBIX ONTHYECKHUX TPUOOPOB!
¢doroannapara, MuKpockona, Texeckona (MC — Ouoorusi, acTpOHOMHS).

AHanM3 ¢ ONopoil Ha TEXHOJIOTHYECKYIO KapTy I110J1 PyKOBOZCTBOM II€[arora siBJIIHUi OIM30pyKOCTH 1
JaJIbHO30PKOCTH, MPUHINIA AeHcTBUS 09KOB (MC — OGuosorus).
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Jlabopamopnvie pabomol u onvimet.

1. [lomy4yenne w300pakeHUH C TOMOIIBIO
coOuparomiet JINH3HL.

2. Onpenenenne (OKYCHOTO PAacCTOSHHUS U
ONITUYECKOH CHIIBI COOMpAIOIIe TMH3HI (W
JJIEKTPOHHAS IEMOHCTPALINS).

Paznoxkenune
0eJjioro ceera
B ciektp (3 )

Pasnooicenue  6enoco ceéema @ cnekmp.
Onvimul Hviomona. Cnoogicenue cnexmpanbHbix
yeemoas. [lucnepcus ceema.
JMemoncmpayuu’
1. PaznoxeHue 6enoro ceera B CIIEKTP.
2. [Tomyyenue Oenoro cBeTa MPH CIOKEHUH
CBETa pa3HbIX IBCTOB.

Jabopamopnvie pabomol u onvimel.

1. OnpITEl O Pa3NOKEHUIO OEIoro cBeTa B
CIIEKTP.

2. OnBITHI 1O BOCIIPUSATHIO [[BETA MPEAMETOB
Opd WX HAOMIONEHUH Yepe3 IIBETOBbIC
(UIBTPEL

Habmtonenne cOBMECTHO € MEIaroroM Io pPas3iIo)keHHIO OeJIoro CBeTa B CIIEKTP.

Habmonenue n 00pacHeHHE HAa 0a30BOM YPOBHE ITOJ] PyKOBOJCTBOM IE€Jarora ONbITOB MO MOJTY4CHHIO
0eoro cBera MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.

[IpoBenenue n 0OBSICHEHHE 1O/ PYKOBOJCTBOM II€JIarora OIBITOB 110 BOCIIPHATHIO I[BETA MPEIMETOB
IIPY MX HAONIOJICHUH Yepe3 [[BETOBbIC (GHILTPHI (LIBETHBIE OUKH).

Pa3nen 12. KBantoBbie siBaenust (17 1)

Hcenyckanue

U TIOTJIOIIEeHHE
cBeTa aTOMOM
(4 4)

Onvimut Pesepghopoa n nnanerapHas MOJIeTb
atoma. Mogens aroma bopa. Hcnyckanmue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetivamoie cnekmpei.

OO6cyxaeHne ¢ TOMOIIBIO TIeJlarora neJiv onsIToB Pesepdopa 1o uccienoBaHnio aTOMOB, BBIBI)KEHHE
THIIOTE3 O BO3MOKHBIX PE3yJbTaTaX ONBITOB B 3aBUCUMOCTH OT MPEAINOJIAaraéMoro CTpOECHUSI aTOMOB,
(hopMyITHpOBaHHE BHIBOJOB U3 PE3YJILTATOB OIBITOB.

Ob6cyxaeHne ¢ Omopoi Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJACTBOM II€larora MpOTHUBOPEUHit
IUTAaHETapHOI MOJEIH aTOMa MU OCHOBaHMH JJIs TUIIOTE3b! bopa o cTalmoHapHBIX OpOUTaxX 3JIEKTPOHOB.
Habmrogenne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JIMHEHYATBIX CHEKTPOB M3IIyYCHHS Pa3IMYHBIX
BeecTB. OOBsICHEHHE C OTTOPOM Ha TUIAKTUYECKUI MaTepuall IMHEHYaThIX CIIEKTPOB U3ITyUESHHUSI.

Crpoenue
aTOMHOIO0 siApa
69)

PanmoaktuBHOCTE. A1bpa-, bema- u eamma-
U3NyHeHus. CtpoeHre  aTOMHOTO  sipa.
Hyxnounas mooenv amomnozo siopa. Hzomonei.
Paouoaxmuenvie npespaujenus. Ilepuoo
noaypacnada amomuwix sioep.

Jemoncmpayuu

1. CrieKTpbl H3JTyYCHHS U TTOTJIOIICHUS.

2. CrieKTpbl pa3InIHBIX T'a30B.

OOcyxaeHne COBMECTHO C MeIaroroM BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOCHUS A/pa.

OmnpeneneHne Mo cXeMe ¢ MCHOJIb30BaHUEM METOJMYECKOro Marepuaia Mo PyKOBOJCTBOM II€Aarora
COCTaBa sJep IO 33/JIaHHBIM MacCOBBIM M 3apsA0BBIM YHCIIAM U I10 TOJIOXCHHIO B NEPHOANYECKON
cucreme 3neMeHToB (MC — xumus).

AHanu3 ¢ ornopol Ha TEXHOJIOTHUYECKYIO KapTy MO/ PYKOBOJICTBOM II€Aarora M3MEHEHHUsI COCTaBa s/ipa
1 €T0 MOJIOKESHUS B IEPUOANUIECKON cucteme npu [ -pagunoaktuBHOCTH (MC — XuMus).
HccrenoBanue ¢ MOMOMIBIO IT€Aarora TPEKOB [ |-9acTHII 0 TOTOBBIM (hoTOTpadusM.

HaGmonenne 3a neMoHcTpareit paboThl U3MEPEHUS PaJUAMOHHOTO (JOHA C MTOMOIIBIO JO3UMETPA,
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3. CnexTp BoAoOpoa.

4. HabGmonenue TpexoB B kamepe Bunbcona.

Jabopamopuvie pabomol u onvimel.

1. Habnodenue CnaowHbIX U JTUHENYAMbIX
CHEeKMPO8 U3NYYEeHUsL.

2. UccnenoBanue TPEKOB: U3MEPEHUE YHEPTUU

OLIEHKA €T0 UHTEHCUBHOCTH.

AHanM3 COBMECTHO C NEJaroroM OWOJOTMYECKUX HW3MEHEHHH, MPOUCXOIIUX MOJ ACHCTBHEM
panuoakTHBHBIX U3nydeHuit (MC — Guosorus).

Habmonenne nemoHcTpanmu o0 HMCHOJIB30BaHUE PAJAMOAKTHBHBIX HM3NydeHui B Mmeaunuae (MC —
Ouosorus).

YacTHLBI 10 TOPMO3HOMY IIyTH (IO
¢dortorpadusm) (o 3JEKTPOHHAS
JeMOHCTPAIIHS).
SlnepHble SnepHble peakumu. 3aKoHBI COXpaHEHMs | PemreHwe THMOBBIX Pacd€THBIX 3amad B 1—2 IEHCTBHS C ONOPOW HA aJrOPUTM, HPEABAPUTEIHHO

peakuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix  s0ep. Ceéazb maccvl U IHepIuu.
Peaxyuu cunmesa u denenust adep. Ucmounuku
anepeuu Connya u 36€30 (MC).

SAnepHas JHepreTuka. Heticmeus
PAOUOGKMUGHBIX — UZNIYYEHUl  HA  JICUBbLe
opeanuzmul (MC).

Hemoncmpauyuu
1. PaGora cYE€TUnKa HOHU3UPYIOLIUX

W3ITyYEHU .

2. Peructpanmsi  W3NMy4eHWS  TPHPOIHBIX

MUHEpPAJIOB U IPOTYKTOB.

Jabopamopnvie pabomol u onvimul.

1. Usmepenne panuoakTuBHOTO (hoHa (MM
JIEKTPOHHAS AEMOHCTPALIUS).

pa300paHHBII COBMECTHO C TIEarOTOM C HCIIOIH30BAHUEM 3aKOHOB COXPAHEHHUS MACCOBBIX M 3aPAJOBBIX
grcel Ha ONpeAeliCHHE Pe3yJIbTaTOB SIEPHBIX PeaKNril; aHaJN3 BO3MOXKHOCTH YT HEBO3MOXKHOCTH
SIIEPHOM PEAKIMU.

OleHKa ¢ IIOMOILBIO [Ielarora YSHEPrUH CBSI3H SAEpP C HCIOJIb30BaHUEM (OPMYJIb DWHINTEHHA.
OOcyxIeHne COBMECTHO C MENaroroM IIepPCHEeKTUB HCIIOJIb30BaHHS YIPABISIEMOTO TEPMOSAEPHOTO
CHHTE3a.

OOcyxIeHne COBMECTHO C TI€Jar0roM IMPEenMYIIECTB M SKOJIOTMYECKUX MPoOIIeM, CBS3aHHBIX C SACPHON
sHepretukoit (MC — skonorus).

HoBTOpPHUTENbHO0-00001IaK0 M MOAYJIB (9 4)

Cucrtemaru3amys
U 00001IeHNE
HPEIMETHOTO
COZIep>KaHus

U OTIbITa
JIeITeIIbHOCTH,
npuoOpe-TEHHOTO
NPU N3y4eHUH
BCEro Kypca
liN7637078

O06001IeHHEe  COACPIKAHUS ~ KWKAOr0 W3
OCHOBHBIX pasesnos Kypca (busuKH:
MeXaHWYECKHE, TEIUIOBbIE, DIIEKTPOMATHUTHEIE,
KBaHTOBBIE SIBJICHHUSL.

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

CBsi3b (DU3MKH U COBPEMEHHBIX TEXHOJIOTHIA B
obnactu mepenaur MHPOPMAIMU, YHEPTETHKE,
TpaHcIopTe

BrInosHeHne ¢ MOMOIIBIO Tiejarora y4eOHbIX 3a1aHuil, TpeOyIOmMUX JeMOHCTPALMN KOMIIETEHTHOCTEH,
XapaKTepU3yIOIUX ECTECTBEHHOHAYYHYI0 TPAMOTHOCTh: IPUMEHEHHS NOJIYYEHHBIX 3HAHUN IS
HAYYHOTO OOBSCHEHUs (U3NUYECKUX SIBICHHH B OKpY’Kalolled NMpUpPOJIE U ITOBCEAHEBHOM >KH3HHM, a
TaK)Ke BBUIBICHHS (U3MYECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTMH; NPUMEHEHUs] OCBOCHHBIX
9KCIIEPUMEHTAIILHBIX YMEHUH JUIs UCCIeOBaHMs (M3MUYECKUX SBICHHUH, B TOM YHUCIE Ul IPOBEPKU
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIL.

Pemenne TUMoBBIX pacdy€THBIX 3ajad B 1—2 JeWCTBUS C ONOPOM Ha AITOPUTM, HpPeIBAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C II€aroroM, B TOM YHCIIE MPEAINOJaraouiuX HCHoIb30BaHne (Gpru3ndecKon
MOJIENY ¥ OCHOBAHHBIX Ha COJIEPKAHNHU PA3IMYHBIX Pa3/IeNoB Kypca GU3HKH.
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[Ipu pa3paboTke paboueil mNporpaMMmbl B TEMATHYECKOM IUIAHUPOBAHMM JIODKHBI OBITh YUYTE€HBI BO3MOXKHOCTH
UCIIOJIb30BAHUS AJIEKTPOHHBIX (IIU(GPOBBIX) 00pa30BATEIBHBIX PECYPCOB, ABISIOMUXCS Y4EOHO-METOAMYECKUMHU MaTepHallaMu
(MyIBTUMEIUNHBIE IPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 33JaUHUKH, HJIEKTPOHHbBIE OMOIMOTEKH, BUPTYyalbHbIE JabOpaToOpuH,
UTPOBBIC MPOTPAMMBbI, KOJUIEKIIUH U(POBBIX 00pa30BaTebHBIX PECYPCOB), pealu3yomux auaakTuieckue Bo3moxxknoctu UKT,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BAHMH.
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