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[HOACHUTEJIbHASA 3AITMCKA

[Ipumepnas paGouast mporpaMma no (Gpu3uKe A 00y4aroUIMXcs C 3aJePKKOM
ncuxuyeckoro pazsurtus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO 00I1Ier0 0Opa30BaHUs
MOJATOTOBJIEHa Ha OCHOBe @eAepanbHOro TrOCYJapCTBEHHOTO 00pa30BaTENIbHOIO
cTaHjaapTa ocHoBHoOro oduiero oopazoanus (IIpukxaz Munnpocsemenuss Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHuctepcTBoM OCTUIMK Poccuiickoi
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0OO0), IlpumepHoii
aJanTUPOBAHHON OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOILETO
oOpa3oBaHus OOyYarOMIMXCA C 3aJEPKKON TCUXUYECKOro pa3BUTHS (0Z0OpPEHHOM
pemennem ®YMO nio o6mmeMy obpa3oBanuio (mporokoit ot 18 mapra 2022 r. Ne 1/22))
(manee — [TAOOIT OOO 3IIP), ITpumepHoit paboueii mporpaMMbl OCHOBHOT'O OOIIETO
oOpa3zoBanus 1o npeamery «@Pusuka», KoHuenuumu npenogaBaHus y4eOHOTO
npeamera «Puszmkay B oOpazoBaTelbHBIX opranu3anusx Poccuiickoit denepanuu,
peanu3ylolMX OCHOBHbIE  00I1eo0pa3oBaTesbHble  MHporpamMmbl, IIpumepHoii
OpOrpaMMbl BOCTIMTAHMS, C YYETOM pacHpelleJIEHHBIX IO KjaccaM MpOBEPsEMbIX
TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS ANanTHPOBAHHON OCHOBHOW 00pa3oBaTEIbHON
OporpaMMbl  OCHOBHOTO 00IIero o0pa3oBaHUs OOYYaIOIIUXCS C  3aJIEPKKOM
NICUXUYECKOTO Pa3BUTHS.

O61mas xapakTepucTUKa y4e0HOro npeamera «Ousuka»

VYueOnnii mpeamer «Dusuka»  ABISAETCA ~ CUCTEMOOOPA3YIOIIUM IS
€CTEeCTBEHHOHAYYHBIX IPEAMETOB, IOCKOJBbKY (U3UYECKHE 3aKOHBI MHUPO3JAaHUs
SBJISIIOTCSI  OCHOBOM  COZIEp)KaHUS KYpCOB XUMHUHU, Owuojoruu, reorpaduu U
acTpoHoMHH. DH3HKa BOOPYKAET OOYYAIONIUXCS HAyYHBIM METOJOM ITO3HAHMSI,
MTO3BOJISFOIIUM ITOJTy4aTh 00OBEKTUBHBIC 3HAHUSA 00 OKPY KaIOIEeM MHPE.

[Ipeamer MakcuMaabHO HAIpaBieH Ha (OPMHUPOBAHUE HHTEPECA K IPUPOTHOMY
U COIMAIBbHOMY MHPY, COBEPIICHCTBOBAHHWE I103HABATEIBHOU JIESITCIBHOCTH
obyuaromuxcs ¢ 3I[1P 3a cuer oBIazeHNs MBICIUTEILHBIME OIEpaIlUSIMHU CPaBHEHHUSI,
000011IeHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHHE, (DOPMUPOBAHUE
BO3MOKHOCTEH COBMECTHOM JEATEITLHOCTH.

N3yuenue Qusuku crmocoOCTByeT pas3BuTuio y oOydaromuxcs ¢ 3I1P
MIPOCTPAHCTBEHHOTO  BOOOpakeHHs, (YHKIIMOHAIHPHOM TPaMOTHOCTH, YMCHHS
BOCIIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATh WH(OpMANMIO, TMPEACTaBICHHYIO B
pasIU4YHbIX hopMax. 3HAYMMOCTh MPeaAMeTa ISl PA3BUTHS KU3HEHHONH KOMIIETECHIIHH
00yJaromuXxcs 3aKIII0YACTCS B YCBOCHUH OCHOBBI (DM3UYCCKUX 3HAHWM, HEOOXOIUMBIX
JUIS TIOBCEJIHCBHOM KW3HM; HABBIKOB 3JI0POBOTO M O€30IAaCHOTO JUIA YeJIOBeKa W
OKpY’KaroIel ero cpeapl 00pas3a Ku3Hu; POPMHUPOBAHUH IKOJIOTHIECKON KYJIBTYPHI.

[IporpamMma oTpaskaeT coaepkaHue oOydeHHs npeaMery «DPusmka» ¢ ydeToM
0CcOOBIX 00pa3oBaTeIbHBIX MoTpeOHOCTEN oOy4uaronuxcs ¢ 3[1P. OBiageHne TaHHBIM
y4eOHBIM TIPEAMETOM MPEJICTABISICT ONPEASACHHYIO TPYIHOCTD I 00YYaOIIMXCS ¢
3I1P. D10 cBsI3aHO ¢ OCOOECHHOCTAMU MBICITUTEIBLHOMN AEATCIBHOCTH, IEPUOINUESCKUMHU
KOJIeOaHUSIMH BHUMAHUS, MaJIbIM 00BEMOM IaMsTH, HEJIOCTATOYHOCTBIO 00IIEero
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3amaca 3HAHUM, IOHMKEHHBIM II03HABATEIIBHBIM HMHTEPECOM M HU3KHM YPOBHEM
pPEYEBOTO Pa3BUTH.

Jlist mpeononeHuss TPyAHOCTEH B M3ydeHUHM ydyeOHoro mnpeamera «Dusmkar»
HeoOXonuMa ajanrtanus oObeMa M XapakTepa ydyeOHOro Marepuaia K
MO3HABATEIbHBIM BO3MOKHOCTSIM JTAHHOW KaTeropuu oOOydalolMuXcs, Y4eT uX
O0COOEHHOCTEW pa3BUTHUS: HCIOIB30BAHUE AQJITOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBA3EH, IIOCTENEHHOE YCI0KHEHUE N3YyYaeMOro MaTepuania.

JlaHHass nporpaMMa KOHKPETH3UPYET COAEP)KAHUE MPEIMETHBIX TEM B
COOTBETCTBHM C TpeOOBaHUSIMU OOpPa30BATENBHOIO CTAHJAPTa, PEKOMEHIYEMYIO
MOCJIEIOBATENIbBHOCTh M3YYEHUS! DPA3[eioB (PU3MKH C YyUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€d, JIOTUKM Y4yeOHOro mpolecca, BO3PACTHBIX H
NICUXOJOTHYecKUX ocobeHHocrei odydarommuxcs ¢ 3[1P Ha ypoBHE OCHOBHOI'O 00111€T0
oOpa3oBaHusA, ONpeNeIsieT MHUHUMAJIbHBIA HAOOp ONBITOB, JAEMOHCTpALUH,
OpPOBOAMMBIX  Y4YUTeleM B Kiacce, JabopaToOpHbIX padoOT, BBINOIHIEMBIX
00yJaromUMHUCS.

Meroauueckoii OCHOBOM H3ydeHUs Kypca «DPu3nKa» Ha YPOBHE OCHOBHOIO

o01ero oOpazoBaHus ABJISICTCS CHUCTEMHO-IEATEIbHOCTHBIN MOAX0/,
o0ecTieUnBaIOIMINN  IOCTUKEHUE JTUYHOCTHBIX, METANpPEAMETHBIX U TPEAMETHBIX
00pa3oBaTeIbHBIX pe3yJIbTaTOB MOCPE/ICTBOM OpraHu3aluu aAKTUBHOMU

MMO3HABATEJILHOM ACATCIIBHOCTHU 06y11a}0umxcsl, 4dTO OYCHb BAXHO IIpHU 06y‘IeHI/II/I
IIGTGﬁ C 3HP, AJI1 KOTOPBIX XapaKTCPHO CHUKCHHUC MO3HABaTEIbHOM aKTUBHOCTH.

Henau v 3aga4yu u3ydeHust yaeoHoro npeamera «Duzuka»

Obwue yenu w3ydeHuss ydeOHOro mpenmera «Du3nkay TMPEACTABICHBI B
[TpumepHoii paboueii MporpaMMe OCHOBHOTO OOIIETO 00pa30oBaHUs.

OCHOBHOM 11710 00yUYCHHsI JIeTeH C 3aJePKKON TMCUXUYECKOTO Pa3BUTHS Ha
JAHHOM MPEIMETE SBIISIETCS: MOBBIINIEHUE COLMAIBHOW ajanTaluu AETeH uepes
npUMeHeHHe PU3NYECKUX 3HAHHUM HA MMPAKTHKE.

Jns ob6yuaroruxcst ¢ 3P, Tak ke, Kak U JyIi HOPMAaTUBHO Pa3BUBAIOIIHXCS
CBEPCTHHKOB,  OCBAaWBAIOIIMX  OCHOBHYIO  OOpa30oBaTejIbHYI0  IPOrpaMMy,
JTOMHUHHPYIOIIEE 3HaUYeHUE TPHOOPETAIOT TaKUe yeiu, Kak:

" OCBOEHHE 3HAHUU 0 METOJaX HAYYHOTO MMO3HAHUS IPUPOIBI U (hOpMHUpOBaHKE HA
ATOM OCHOBE MPECTaBICHUHN 0 (PU3NIECKON KapTUHE MUPA;

" OBNAJCHUE YMEHUSAMH TMPOBOJUTH HAOIIOACHUS TPUPOJHBIX SBICHHMH,
OMHCHIBaTh M 0000IIaTh pe3yabTaThl HAONIOJCHHM, HCIOIB30BAaTh MPOCTHIC
U3MEpUTETbHBIC TPUOOPHI A M3ydeHUsST GU3HUCCKUX SBICHUMN; TIPEICTABISATh
PE3yNbTaThl HAONIOACHUN WM W3MEPEHHHM C MOMOIIBIO TabmuIl, TpaguKoB U
BBISIBJIATH HAa OTOH OCHOBE SMIUPUYECKHE 3aBUCHUMOCTH; MPUMEHSATH
MOJTYYCHHBIE 3HAHUS TSI OOBSICHEHUSI pa3HOOOPA3HBIX MPUPOIHBIX SBICHUUN H
IPOLECCOB, NPUHLMIIOB JCUCTBUSI BAXKHEHUIINX TEXHUYECKUX YCTPOWCTB, IJIA
peleHus: PU3NYECKuX 3a/1aq;

" pa3BUTHE IO3HABATEJILHBIX MHTEPECOB, WHTEJUIEKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM, CaMOCTOSITEILHOCTH B MPUOOPETEHUN HOBBIX 3HAHUU, MPHU
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pemieHnd  (QU3MUECKHMX 3a7ad U BBINOJHEHHH  JIKCIIEPUMEHTATbHBIX
UCCJIEI0BAHUN C UCIIOJIb30BAaHUEM HH(POPMALIMOHHBIX TEXHOJIOTHIA;

" BOCINHUTAHHE YOEXKIECHHOCTHM B BO3MOKHOCTU IMO3HAHUS 3aKOHOB MPUPOJBI, B
HEO0OXOIMMOCTHU Pa3yMHOT0 UCIOJIb30BAHUS JOCTHKEHUN HAYKU U TEXHOJIOT Ui
JUISL JaJIbHEUILEro pa3BUTHUSL YEJIOBEUYECKOro OOIECTBA, YBaXKEHUS K TBOpLAM
HAyKU U TE€XHUKHU; OTHOUIEHUS K (PU3MKE KaK K AJIEMEHTY OOILIeUesIoBEeYeCKON
KYJIbTYPBHI;

" JCIOJIb30BAHME TMOJTYUYCHHBIX 3HAHUN U yMEHUW ISl pelIeHUs MPaKTHUYECKUX
3a/lay TMOBCEJHEBHOM KW3HM, oOecreueHusi O€30MaCHOCTU CBOEW JKHU3HH,
PalMOHAILHOTO TPUPOAOTIONB30BAHUS U OXPaHbl OKPYKAIOIIEH CpeIbl.
JlocTrkeHue 3TUX 1esiei 0OecrieunBaeTcs pEIIeHUEM CIEAYIOIINX 3a0ay.:

* 3gakoMcTBO oOyuaromuxcs ¢ 3[IP ¢ meromamu uccienoBanusi oOBEKTOB U
SIBJICHUW TIPUPO/IBI;

" OpuoOpeTeHrne 3HAHUW O MEXaHMYECKHX, TEIUIOBBIX, JJICKTPOMArHUTHBIX W
KBAaHTOBBIX SBJICHUSIX, (PUIMUYECKUX BEJIMUYMHAX, XapaKTePU3YIOUIUX OTHU
SIBJICHUS;

» dhopmMupoBaHUE YMEHUN HAOII01aTh MPUPOHBIC SIBJICHUS U BBITIOIHATH OIBITHI,
nabopatopHbie  pabOTBl M OJKCIEpPUMEHTAJbHBIE  HUCCIENOBAaHUA  C
UCIIOJIb30BAaHUEM HM3MEPUTEIIBHBIX MPUOOPOB, IIUPOKO TMPUMEHSIEMBIX B
MPaKTUYECKOM KU3HH,

" OBJIAJICHUE TAaKUMU IMOHATUAMH, Kak IPUPOJHOE SBIICHHE, SMIIMPUYECKHU
YCTaHOBJIEHHBIN (hakT, mpobdiieMa, runoTe3a, TCOPETUUECKUN BBIBOJI, PE3YJIbTAT
AKCHEPUMEHTAIBHON TPOBEPKH;

" [IOHMMaHW€ OTJIMYMA HAYYHBIX JAHHBIX OT HENPOBEPEHHOW HHQOpMaIIUH,
[IEHHOCTH HAayKH [JIs YJIOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX W
KyJIbTYPHBIX TOTPEOHOCTE YeIOBEKa.

OcoOenHoCcTH 0TOOPA M AJANTALMH Y4eOHOTr0 MaTepuasa no pusnke

OcHoBoii 00yuenust ooyqaroruxcs ¢ 3[1P Ha npeqMerax ecTeCTBEHHOHAYYHOTO
LMKJIA SIBJISIETCS PA3BUTHE Y HUX OCHOBHBIX MBICIHUTENbHBIX ONEpaluil (aHaius,
CUHTE3, CpaBHEHHE, 0000IIEHIE) HA OCHOBE BBHITIOJIHEHUS PA3BUBAIONIUX YIIPAKHEHHH,
dbopMupOBaHHE TPHUEMOB YMCTBEHHOW palOTHl: aHAIW3 HCXOJHBIX JIAHHBIX,
IJJAHUPOBAHUE MaTeprana, OCyIIECTBIEHUE ITOATAITHOTO U UTOTOBOTO CAMOKOHTPOJIA,
a TaKKe OCYIIECTBIIACTCS JTUKBUIAIINS TIPOOETIOB B 3HAHUSX, 3aKPEIUICHNE N3YYCHHOTO
Martepuaia, oTpaboTKa aJroOpuTMOB, MMOBTOPEHUE MPOIAEHHOTO0. boibioe 3HaueHne
NMpUAAETCSd YMEHHUI0 paccka3aTb O BBIIIOJIHEHHONW paboTe ¢ MIpaBUIIbHBIM
yHnoTpeOJIEHUEM COOTBETCTBYIONIEH TEPMHUHOJIOTUU MU COOJIIOACHUEM JIOTHYECKHX
cBs3el B m3maraemMoMm Marepuaie. [[ns oOyuaromuxcs 3I1P Ha ypoBHE OCHOBHOTO
o0miero 0o0pa3oBaHUS MO-TIPEKHEMY SIBISIOTCS XapaKTePHBIMHU: HEJOCTATOYHBIN
YPOBEHb Pa3BUTHUS OTIECIbHBIX MCUXMUYECKUX MPOLECCOB (BOCHPUATHS, BHUMAHUSA,
MaMsITH, MBIIUICHUS), CHIDKEHHBIM YPOBEHb MHTEIUICKTYAJIbHOTO Pa3BUTHUS, HU3KHM
YpOBEHb BBIMOJIHEHUS! YUYEOHBIX 3aJlaHUM, HU3Kasi ycHelmHoCcTh o0ydenus. [loatomy
pu M3ydyeHun Gu3uKu TpeOyeTcs IeeHANPaBICHHOE UHTEIUIEKTYyaIbHOE Pa3BUTHE
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oOyuaromuxca ¢ 3IIP, oTBewaromiee MX OCOOCHHOCTSAM W BO3MOXHOCTSIM. Y4YeT
ocobenHocreir oOyuarommxcsa ¢ 3[IP TpeOyer, 4TOOBI THpH H3YyYEHUU HOBOIO
Martepuaia 00s3aTeJIbHO MPOUCXOIUII0O MHOTOKPATHOE €r0 IOBTOPEHUE; PACIIUPEHHOE
pacCMOTpEHHE TE€M M BOIPOCOB, PACKPBIBAIOUIMX CBSA3b (U3UKH C IKU3HBIO;
aKTyaJlIn3anus NIEPBUYHOIO )KU3HEHHOTO OMbITa 00yYaroluXCsl.

VYcBoeHue mnporpaMMHOrO Marepuana 1o (U3MKEe BbI3BIBAET OOJbIINE
3arpynHeHust y oOyuaromuxcsi ¢ 3P, mostomy Teopust m3ydaercs 6€3 BBIBOJOB
CIOXHBIX (opmyn. 3anayu, TpeOyroUMe NPUMEHEHHUS CIOKHBIX MaTeMaTHYECKHX
BBIYHCIIEHUN U POpMYJI, B OCOOEHHOCTH TaKUX TeM, Kak «MeXxaHN4eCcKoe ABUKEHUE,
«ApxumenoBa cuna», «MexaHuueckas OSHEPrus», «INEKTPUUECKUE SIBICHUS,
«ONEeKTPOMarHUTHBIE SABJICHUS», PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTEIS.

Oco0oe BHMMaHHE MpPU U3YYEHUH Kypca (PU3MKHU YIEIseTCs MOCTAHOBKE M
OpraHu3aliy dKCIEPUMEHTA, a TaKXe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha KaXKJOM
ypOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpauui (BO3MOXKHO C  HCIOJIb30BAaHUEM
ANEKTPOHHON JeMoHcTpauuu). HekoTopble Tembl 00sA3aTENbHO JOMKHBI BKIIOYATh
OMOpHBIE JTa0OpaTOpHbIE pPabOThI, KOTOpPbIE PA3BUBAIOT YMEHHUE IMOJIb30BATHCS
OpOCTEHIIMMHU  TIpHUOOpaMu, aHAJIU3UPOBATH TIOJTY4YEHHbIE JaHHble. B cBs3u ¢
OCOOCHHOCTSIMM  TOBEJEHUsT M JesrenbHoct  oOywarommxces ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTAaHU30BAHHOCTH) MPEAYCMOTPEH CTPOKAUIINKA KOHTPOJIb
3a cOOJIIO/ICHUEM TpaBUJI TEXHUKUA 0€30MacHOCTU MPH MPOBEACHUH JTaOOPATOPHBIX U
IPAKTUYECKUX padoT.

bonpimoe BHUManue npu uzydeHun ¢usznuku nojapoctkamu c¢ 3[1P obpamaercs
Ha OBJIAJICHHE WUMHU MPAKTUYECKUMHM yYMEHHSIMHU MU HaBbikaMu. [IpemycmarpuBaercs
yYMEHBIIEHHE 00beMa TEOPETHUUECKUX CBEJICHUN, BKIIOUEHUE OTICIbHBIX TEM WU
HENbIX pPa3fesioB B MaTepHayibl JUisi  0030pHOTO, O3HAKOMUTEIBHOTO  WIIU
dakynbTaTHBHOTO M3yueHus. [Ipennaraercss ymeHbllleHHE 00beMa MaTeMaTHUYECKUX
BBIUMCIICHUH 32 CYET yBEIMYCHUS KAYECTBEHHOTO OMMCAHUS SBJICHHUM U MTPOIIECCOB

JlocTarouHO€ KOJMYECTBO BPEMEHH OTBOJUTCA HAa PACCMOTPEHHE TEM U
BOTIPOCOB, PACKPBIBAIOMINX CBS3b (PU3UKH C KU3HBbIO, C TEMHU SIBICHUSMH,
HAOJIIOICHUSIMH, KOTOPBIE XOPOIIO U3BECTHBI YYEHUKAM U3 MX )KM3HEHHOTO OIbITA.

MakcuManbHO  HUCHOJB3YIOTCA ~ MEXIPEAMETHBIE  CBSI3M C  TaKUMU
JTUCHIUIUIMHAMM, Kak reorpadus, Xxumus, Ouosiorus, T.K. oOydarommuecs c 3IIP
O0COOCHHO HYXJAIOTCSI B MPEMOJHECEHUH OJHOTO M TOTO )K€ Y4eOHOro maTepuaia B
pa3IMYHBIX AaCHEKTaX, B €ro BapbUPOBaHUU, B HEOAHOKPATHOM IOBTOPEHUU U
3aKpEIUICHUM  TOJYYEHHBIX 3HAaHMM W  IpPakTUYeCKux ymeHui. [lo3Bomsd
paccMaTpuBaTh OJWH M TOT K€ Yy4eOHBI Marepuan ¢ pPa3HbIX TOYEK 3PEHHUS,
MEXIMPEAMETHBIE CBSI3U CIOCOOCTBYIOT €r0 Jy4IlIeMy OCMBICIEHHUIO, O0Jee MPOYHOMY
3aKPEIJICHUIO MOJYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHUM.



IIpumepHbIe BUABI AesATeIbHOCTH 00y4yaromuxcs ¢ 31IP, o0yciaoBiaennble
0c0o0bIMH 00pa30BaTeJIbHBIMHU MOTPEOHOCTAMHU U 00ecIeYnBarouue
OCMBICJIEHHOE OCBOEHHE COlep:KaHUU 00pa3oBaHus N0 npeamMeTy «Puznkar»

[IpumepHas TemaTH4ecKass U TEPMUHOJIOTMYECKAs JIEKCHKA MO Kypcy (U3UKU
cootBercTByeT [IOOIT OOO.

Copepxanue BUIOB jAesTesNbHOCTH oOydaromuxcsa ¢ 3IIP Ha ypokax ¢usuku
onpezensieTcss uX ocoObIMH 00pa3oBaTelibHbIMU NOTpeOHOCTAMU. [IoMUMO MIKMPOKO
ucnoisibzyembix B [TOOIT OO0 o6mux 115 Bcex 00ydarommuxcs BUAOB AEATENbHOCTH
CJIelyeT YCWIUTh BUJbI ACATENbHOCTH, CICHU(PUYHbIE 1)1 JAaHHOW KaTeropuu JeTeH,
o0ecreynBarole OCMBICIEHHOE OCBOEHUE COAEpKaHUs 00pa30BaHMs MO MPEAMETY:
YCUJIEHUE TPEIMETHO-TIPAKTUYECKON JIeITebHOCTH C aKTUBU3alUeld CEHCOPHBIX
CUCTEM; OCBOCHUE MaTepHuaya C OMOpOil Ha aJrOpUTM; «IOLIArOBOCTH» B U3YYEHUU
MaTepHala; UCIOJIb30BaHUE JOMOIHUTEIbHON BU3YaJIbHOM OMOPHI (CXeMbl, IIa0JIOHBI,
OMOpHBIE TaOJIMIIBI); PEYEBOM OTYET O IMpollecce U pe3ysibTare JesATeIbHOCTH;
BBIMIOJTHEHUE CIEUATBHBIX 3aJaHuii, 00eCleyuBaIOIIUX KOPPEKIUIO PEeryJsiuu
y4e0HO-TI03HABATENBHON EATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3yJIbTaTa.

Hnst oOyuaromuxcs ¢ 3IIP cyiiecTBeHHBIM SBJSIOTCA MNpPHUEMBbl PabOTHI C
JEKCUYECKUM MaTepuaioM 1o mpeamery. I[IpoBoaurcs crnenuaibHas paboTta 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYAIOUIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3y4aemble TepMUHBI BBOASTCS Ha MOJIMCEHCOPHOU OCHOBE, 00s3aTeIbHa BU3yallbHAsS
HOJAEpPAKKa, AITOPUTMBI paOOTHI C ONPEAEIICHUEM, OTIOPHBIE CXEMBI [T aKTyalu3aluu
TEPMHUHOJIOTUU.

B cBsi3u ¢ ocob6bsIMu 00pa3oBaTeabHbIMU NOTPEOHOCTIMU 00yyatomuxcs ¢ 311P,
IpY MJIAHUPOBAHUU pabOThl yUEHUKA HAa YPOKE CIEAYET MPUIEPKUBATHCA CIEYIOIINX
MOMEHTOB:

1. Ilpu onpoce HeoOXOauMO: JaBaTh ajrOPUTM OTBETa; pa3pellaTh
MOJIb30BAThCS IUIAHOM, COCTABJIECHHBIM IIPU MOJATOTOBKE JOMAIIHETO 3aJaHus; JaBaTh
0o0JIblIe BpEMEHU TOTOBUTHCS K OTBETY Y IOCKHU; pa3pellaTh Jey1aTh NpeABapUTEIIbHbIC
3aIllCH, M0JIb30BAThCS HATISIIHBIMU ITIOCOOUSIMHU.

2. Ilo BO3MOXXHOCTH 3a/aBaTh OOYYAIOLIUMCS HABOJSIIME U YTOYHSIOIIME
BOIIPOCHI, KOTOPBIE IOMOT'YT UM MOCJIEA0BATEIBHO U3JI0KUTh MaTEpHUAIL.

3. CucremaTnyeckd MpOBEPSITh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, AJIs
CBOEBPEMEHHOI'0 OOHAPYKEHUS MPOOEJIOB B MPOILIEIIIEM MaTeprase.

4. B npouecce U3y4eHHsI HOBOTO MaTeprajga BHUIMaHUE YUYEHUKOB oOpalaercs
Ha HamOoJIee CIOKHBIE pa3ieibl n3ydaeMoil Tembl. HeoOxoaumo yaiie oopamarbes K
HUM C BOIIPOCaMHU, BBISICHSIOUIMMHU IOHUMaHUE y4eOHOro MaTepuasia, CTUMYJIUPOBATh
BOIIPOCHI [IPU 3aTPYTHEHUSIX B YCBOEHUH HOBOI'O MaTepuara.

MecTo yueOHOro npeamera «®Pu3uka» B y4eOHOM IJIaHE

B coorBerctBUM ¢ DeaepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00111er0 00pa3oBaHus yueOHbI nmpeameT «Du3nka» BXOIUT B
npeaMeTHyro o0nacte «EcTecTBeHHblE HayKW» U SIBISETCA O0sA3aTEIbHBIM IS
uzyuenus. Cozaepxkanue ydyeoHoro npeamera «Duszukay, npeACTaBICHHOE B
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[Ipumepnoii paboueit mnporpamme, coorBeTrcTByeT OI'OC OOO, IIpumepHoi
OCHOBHOM 00pa3oBaTeIbHOM TMporpaMMe OCHOBHOTO 00mIero o0pa3oBaHusl,
[IpumepHOl aganTHPOBAaHHON OCHOBHOM 00pa30BaTENbHON MPOrpaMMe OCHOBHOIO
o011iero oOpa3oBaHusl 00YJaIOMUXCS € 3aJ€PIKKON MCUXUUYECKOT'0 Pa3BUTHSIL.



COLAEPXAHUE YUEGHOI O ITPEIMETA «®U3UKA»

7 KIIACC

Pa3nen 1. ®usuka u eé poJib B MO3HAHUHU OKPYKAKIIET0 MUPa

dusuka — Hayka o rpupose. SIpnenus npupoasl (MCL). dusnueckue sapneHus:
MEXaHUYECKUE, TCILIOBBIE, JJIEKTPUUECKHE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznyeckue BeNMUUHBL. M3MepeHue Quznyueckux BeNWYUH. Dusuueckue
npubopwi®. [loepewinocmo usmepenuii. MexIyHapoIHAS CHCTEMA €IMHHII,

Kak ¢u3uka u 1pyrue ecrecTBeHHbIE HayKH U3y4aroT npupony. Ecmecmeenno-
HAYUHbILL  MemoO NO3HAHUA: HAONI00eHue, HNOCMAHO8KA HAYYHO20 60NMpocd,
8bIOGUIICEHUE — 2Unome3, IKCHNEePUMeHm No Nposepke 2unomes, O00bsACHEeHUe
Habnooaemozo saenenus. Onucanue Quauyeckux a6ieHull ¢ NOMOubI0 MOOeell.

[Ipenmet u MeToabl HUUKU.

Hemoncmpayuu®

1.  MexaHuuYecKkue, TEIUIOBLIE, OJJIEKTPHYECKUE, MArHUTHBIE, CBETOBBIE
SBJICHUSL.

2.  ®usuueckue NprOOPHI U MPOLEAYPa IPAMBIX U3MEPEHUI aHATOTOBBIM K

U (GPOBBIM MPUOOPOM.
3. OnpeneneHue NOrpeIHOCTH SKCIIEPUMEHTA.
@ponmanvusle 1adOpamopHvle padomvl UiU INEKMPOHHAA 0EMOHCHPAUUA.
1.Onpenenenne IIEHbI JEJNEHUS HM3MEPUTEIBHOr0 Tmpudopa (MCIONb3ys
TEXHOJIOTHUECKYIO KapTy SKCIIEPHUMEHTA).
2. I3mepenne 00bEMa KUIKOCTU U TBEPIOTO Tea
3. Onpeodenenue pasmepos MAIbIX mei.

Pasnen 2. IlepBoHauyajibHbIe CBeJIEHHUSI 0 CTPOEHHH BellleCTBA

CrpoeHue BellecTBa: aTOMbl W MOJIEKYINBI, ux pasmepul. Onvimol,
0oKa3zvleaowue OUCKpemHoe Cmpoenue euecmad.

JIBrkeHne dyacTul BemiecTBa. CBA3b CKOPOCTH JIBWKEHUS YaCTHUI[ C
Temmeparypoil. bpoyHoBckoe mgBuxkeHue, nuddysus. Bzaumooeiicmseue uacmuy
geujecmea: NPUmsANCeHue U OMmmaiKueanue.

ArperatHble COCTOSIHUSI BELIECTBA: CHIPOCHUE 2A308, HCUOKOCMEU U MEEPObIX
(Kkpucmannuyeckux) men. Bzaumocesazv medxcoy ceoticmeamu eeujecme 6 pPA3HbIX
azpe2amHvlx COCMOAHUAX U UX AMOMHO-MONEKYIAPHLIM cmpoeruem. Ocobennocmu
azpe2amuuvlx COCMOSIHUU 800bL.

HMemoncmpayuu®

1 MC — snemenTHI cosieprkanust, BKIIOYAKONIME MEKITPEIMETHBIE CBA3H, KOTOPBIE MOAPOOHEE PACKPHITHI B
TEMaTHYECKOM IUTAHUPOBaHNH.

2 371ech 1 nasee KypCcMBOM 00O03HAYEHBI TEMBI, M3y4EHHE KOTOPBIX MIPOBOMTCS B 03HAKOMHUTEILHOM IUTaHe. Ilemaror
CaMOCTOSITETBHO OIPEETIeT 00BEM H3yIaeMOro MaTepHaa.

3 Bee lemoncTpamuu 1 JIaGopaTOpHBIE pabOTHI, TIPEICTABIEHHBIE B COIEPKAHUH, JIOMYCKAETCsl (MOKHO) POBOIHTS,
UCTIONB3Ysl HH(OPMAILIMOHHBIE U JJIEKTPOHHBIE TEXHOJIOTHH (IM(POBEIE 00pa30BaTENbHBIE PECYPCHI).

* 311ech M nasee NPUBOUTCS PACIIMPEHHBIN TIEPEYEHb JTab0paTOPHBIX PAGOT U ONBITOB, M3 KOTOPOTO yUHUTENb JIENAET
BEIOOp MO CBOEMY YCMOTPEHHIO.
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1. Habmronenre 6poyHOBCKOTO ABMXKECHHUS.
2. Ha6monenue nuddysum.
®Dponmanvusle 1a60pamopHvie padonmvl U ONbINbL

1. Ounenka pauameTpa aroMa METOJOM PSAOB (C  HCIOJIb30BAaHUEM
dotorpaduii).
2. OnpITHI O HAOIIOCHUIO TETUIOBOTO PACHIMPEHUS Ta30B.

3.0nbITHl 10 OOHAPYXKEHUIO JEHUCTBHUS CHJI MOJICKYJSPHOTO MPUTSHKCHUS
(371eKMPOHHAA OEMOHCMPAYUSL).

Paznen 3. /IBU:KeHHe ¥ B3aUMO/IeiicTBHeE TeJl

Mexannyeckoe JBHXKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUYKCHHUE.
Ckopoctb. Cpeousisi ckopocmov HNpu HepagHOMepHOM Osudicenuu. Pacdy€ér myTH u
BPEMEHU JIBHXKEHUS.

SIBnenue wuHepuuu. 3akoH uHepyuu. Bzaumooeiicmeue men kax npuuuna
uUsMeHeHusi ckopocmu OgudceHus men. Macca kax Mmepa uHepmuocmu mena.
[InotHOCTH BemiecTBa. C8s3b NIOMHOCMU C KOTUYECMBOM MOJIEKYl 8 eOuHuye 00véma
geujecmaa.

Cuna Kak XapakTepucTuKa B3auMojeucTBusi ten. Cuna ynpyzocmu M 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwpio ounamomempa. SIBIeHUE TIATOTCHUS] W CuUia
Tsokectu. Cuna msowcecmu Ha opyeux naawemax (MC). Bec tena. HeBecomocTs.
CnoxeHue cui, HalpaBJIEHHBIX MO OJHOM mpsMoi. PaBHomelctByromas cui. Cuna
mpeHus. Tpenue ckonvoiceHus u mpenue noxkos. Tpenue 6 npupooe u mexruke (MC).

Hemoncmpayuu’®
HaGmronenne MexaHu4ecKOTo ABMKEHUS Tella.

N3mepenune CKopoCcTH NPSIMOJIMHENHOTO ABUKEHHS.
HaGmronenue siBneHust HHEPIUU.

Ha6mroneHne nu3MeHeHHs CKOPOCTH MPU B3aUMOJICHCTBUU TE.
CpaBHeHUE Macc 10 B3aUMOJAECHCTBUIO TE.

Ciio)keHue CuJl, HalpaBJICHHBIX IO OJTHOM MPSIMOM.

7. JIeMOHCTpAaIIUs CUJIBI YIIPYTOCTH Ha Pa3IUYHBIX MaTepraiax.
@ponmansHule 1a60pamopHbvle padGonvl u ONbIMBbL,

ok whE

1. Ornpenenenue CKOpOCTH pAaBHOMEPHOTO ABUKEHHUS (IIapyKa B )KUIKOCTH,
MOJIEITH JICKTPHIECCKOTO aBTOMOOKIIS U T. 11.) (/1eKMPOHHAA 0EMOHCMPAUU).

2. Onpenenenue cpeiHEel CKOPOCTU CKOJILKEHUSI OpycKa WM IIapuKa I0
HAKJIOHHOM IUIOCKOCTH.

3. Ornpenenenue IIOTHOCTU TBEPAOTO Tea.

4, OnbIThl, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsKeHus (aedopmanun)
MPY>KUHBI OT NPUIOKEHHON CUJIBI.

o. OnbIThL, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTD CHJIBI TPEHUSI CKOIBXKEHUS OT

BEca Tella U XapakTepa COMPUKACAIOIIUXCS MTOBEPXHOCTEH.

Paznen 4. /laBiieHnue TBEPABIX TeJl, JKUAKOCTEN U ra3oB
HaBnenue. Cnocobvl ymeHvulenus: U ygenuyenus oasieHus. /lagneHue 2asa.
3asucumocms O0asienus eaza om oowvéma, memnepamypsl. llepedaua dasnerus
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meeépoviMu menamu, sxcuoxocmamu u easzamu. 3axon Ilackans. Ilneemamuueckue
MawuHbl. 3aBUCUMOCTb JIaBJICHUS JKUJIKOCTU OT riyouHbl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanuzmoi.

AtMocdepa 3emnu u aTtmMocpepHoe AaBieHue. [lpuuumvl cyujecmeosamus
8030ywiHot ob6onouku 3emau. Onvim Toppuuennu. Hsmepenue ammocgeproco
oasneHus. 3agucumocms ammocghepHo2o 0aenenus Om 6blCOmvl HAO YPOBHEM MOPA.
IIpubopul 05 usmeperuss ammocepHoco 0asieHus.

eiicmeue orcuoxocmu u eaza Ha nozpyscéHHoe 8 HUX meno. BrITankuBaromas
(apxumenoBa) cuna. 3axon Apxumeoa. llnasanue men. Bozoyxonnasanue.

JHemoncmpayuu
3aBUCUMOCTD JIABJICHUS T'a3a OT TEMIEPATypPhI.

[lepenaya naBiaeHUs KUIKOCTHIO U Ta30M.

CooOmaromiyecs coCy/bl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBusi aTMOCHEPHOTO JIaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT 00BbEMa MOTPYXKEHHOW YacCTU
TeJla U TUIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUKOCTH.

8. VYcnoBue miiaBaHus TeJ: IJIABAHUE WJIM MOTPY>KEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILICHUS JIOTHOCTEHN TeJa U KUIAKOCTHU.

DponmanvHule 1ad6oOpamopHvle padbomvt U ONbIMbL

oakrwdE

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMaA MOTPYKEHHOH
B JKUJIKOCTH YaCTH TeJa.

2. OnpeneneHue BBITAUIKUBAIONIEH CHIIBI, JCHCTBYIOLIEW Ha  TeEJo,
NOTPY>KEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIBI, JCUCTBYIOIIECH Ha
TEJIO B )KMJIKOCTH, OT MacChI TeJia.

4, OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIOIIECH CHJIBI,

JEHCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00BhEMA MOTPYKEHHON B KUIKOCTh YAaCTH TeJla
1 OT INIOTHOCTH JKHJIKOCTH.

5. KoncrpynpoBanue apeomeTpa  WIH KOHCTPYHPOBAHUE JIOJIKHU
U ONPEJIETICHUE €€ IPy30I0IbEMHOCTH.

Pa3znen 5. Pabora u MomHoCThb. JHEprus

Mexanndeckasi padboTta. MOITHOCTb.

[IpocTbie MeXaHW3MBI: pbIYar, OJIOK, HAKIOHHAS IJIOCKOCTh. [Ipasuno
pasnogecus pviuaza. llpumenenue npasuna pagnogecus pvluaza K 010Ky. «3omomoe
npasuno» mexanuxu. KIIJI mpocterx mexanu3moB. [IpocTbie MexaHW3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprusi. Kunemuueckas U NOMEHYUANbHASL — IHEPIUSL.
lIpespawenue oonozco 6uda mexanuueckou dHepeuu 6 Opy20u. 3aKOH COXpaHEHUSs
SHEPIUM B MEXaHUKE.

Jemoncmpayuu

1. [Tpumepbl IPOCTHIX MEXAaHU3MOB.
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Dponmanvhsle 1a60pamophnvie’padomot u onsimor*

1. Onpenenenue paboThl CHIIbI TPEHUS IPU PABHOMEPHOM JBUKEHUU TeJla
110 TOPU30HTAIILHON MOBEPXHOCTH.

2. HccnenoBanue ycioBHil paBHOBECHUS pblyara.

3. N3mepenue KITI HAKJIOHHOU IIJIOCKOCTH (31ekmponnan
demoncmpayus).

4, N3yuyenue 3akoHa COXpaHEHUS MEXaHUYECKOW SHEPruu (271eKmpoHHas
demoncmpayus).
8 KUIIACC

Pa3nen 6. TenuioBble siBJIeHHSA

OcHosHble  NOA0JCeHUsl  MONEKYIAPHO-KUHEMUYECKOU mMeopuu  CmpoeHus
sewecmea. Macca u pazmepvl amomos u monexkyn. Onvlimoel, noomeepicoaroujue
OCHOBHbIE NOJIONHCEHUSL MOJIEKVIAPHO-KUHEMUYECKOU Meopul.

Mogenu TBEPAOTO, JKUJIKOTO W Tra3000pa3HOrO0 COCTOSHUM  BEIIECTRBA.
Kpucmannuueckue u amopguoie mena. ObvsachueHue c8olicms 2azos, HcuoKocmeu u
MeEpPObIX Mmell HA OCHOBe NONONCEHUN MONEKVIAPHO-KUHEeMUYeCKOU Mmeopuul.
CwmauuBaHue u kanuiisipHele a6ieHus. Tennosoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypvl co CKOpOCHMbIO MENi08020 OBUNCEHUS.
yacmuy.

Buytpennsis  sHeprua. Cnocobvl  usmeHeHUus  8HYMPEHHEU  dHepUU:
menjionepeoaya u cogepuieHue pabomul. Buowt mennonepedauu: menionposooHocmy,
KOHBEKYUsl, U3TYUeHUe.

KommaecTBo TemnoTel. Yoenvnas mennoémxocms eewecmsa. Tennoodomen u
menjiogoe pagHosecue. YpasHenue meniogozo bananca.

IInasnenue u omeepoesanue KpUCmMauluyeckux eewjecms. Yoenonas menioma
nnasnenus. Ilapoobpaszosanue u konoencayus. Ucnapenue (MC). Kunienue. Yoenvnas
menjioma  napooopasosamus.  3agucumMocms  memnepamypuvl — KUNneHus — om
ammocgeproco dasnenus. Braxcnocmo 6030yxa.

DHeprus TOINBA. YoenvbHas menioma c2opanus.

Ipunyuner pabomsr mennosvix osucameneti. KIIJ] mennosozco oOsucamens.
Tennosvle 0guecamenu u sauuma oxpyscaroweti cpeowvt (MC).

3axon coxpanenus u npespawienus 3Hepeuu 8 menniogvlx npoyeccax (MC).

Jemoncmpayuu
Habmronenre 6poyHOBCKOTO ABM)KCHHUS.

Ha6monenne nuddysum.

HabGmonenne ssBiieHU CMauyMBaHUS U KaMMILIIPHBIX SIBICHUH.
HaGmronenre TemioBoro pacimpeHus Tel.

N3meHeHnne naBieHus rasa npu U3MEHEHUU 00bEMA U HarpeBaHUU WUIU
OXJIAXJCHUU.

Ok wbdE

6. [IpaBuna usmepeHus TeMmnepaTyphl.
1. Bunpr Terionepenaym.
8. OxnaxxJieHre Py COBEPIIICHUH paOOTHI.
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9. HarpeBanue npu coBepuieHuu pab0OThl BHEIIHUMHU CUJIAMHU.
10. CpaBHeHME TEIIOEMKOCTEN pa3InYHbIX BEIIECTB.

11. HaGnroaeHue KUNEHUS.

12. HaGnroaeHue NoCTOSHCTBA TEMIIEPATYPHI MPH TIIaBICHUU.
13. Mopenu TeMIOBbIX ABUTATENEH.

DponmanvHole 1ad60OpamopHvle padoOmsl U ONbINLbL

1. OnbITEL IO 0OHAPYKEHUIO JNEUCTBUS CUJI MOJIEKYJSIPHOTO MPUTSKEHUS
(371eKMpOHHAA OeMOHCmPayusi).

2. OnbITHI 10 BBIPAIIMBAHHUIO KPUCTAIIIOB IOBAPEHHOM COJIA MJIU caxapa.

3. OnbITEl IO HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEJl.

4, OrnpeneneHue AaBiIeHUs BO3ayXa B OaJJTIOHE HITTPUILA.

5. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3/1yXa OT €TO
00bEMa U HArpeBaHUs WU OXJIAXKICHUS.

6. HaGmronenne n3aMeHeHuss BHYTPEHHEH SHEPruu Tejla B Pe3ysibTaTe
TEIJIoTepeau U pabOThl BHEITHUX CHJI.

7. UccnenoBanue sBiIeHUS TEIUIOOOMEHA TPH CMEIIMBAHUU XOJOJHOU U
ropsiueu BOJIbI.

8. HccnenoBanue npoiiecca ucnapeHus.

Q. OrnpeneneHne OTHOCUTEBHOM BIAXXHOCTH BO3/yXa.

10.  Onpeoenenue yoenvroti meniomoi Nia81eHUs TbOA.

Paznen /. diekTpuyecKkue U MATHUTHBIE SIBJICHUS

Onekmpuzayuss men. JIBa poja 3JIEKTPUYECKUX 3apsiaoB. BzaumogeicTBue
3apsHKEHHBIX TETT.

DnekTpuueckoe mnode. [lpunyun cynepnosuyuu 3j1eKmpudyeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3apsoos. OneMeHmapHvlil 21eKmpudecKuil 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U ANDIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsiaa.

DNEKTpUUECKU TOK. Ycnosusi cywecmeoganusi 31eKmpuiecKko20 moKd.
HNcTouHMKM TMOCTOSIHHOTO ToKa. JIEHCTBUS AJIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DNIeKMpU4ecKuil mox  HCUOKOCHSAX U 2a3aX.

PaGota W MONIIHOCTH BJIEKTPUYECKOTO TOKa. 3axkon [icoyna—/lenya.
Onekmpuueckue yenu u nompedoumenu dJIeKMPU4ecKol dHepauu 6 Oblmy.
Onektpuueckas uenb. Cuiia Toka. DiekTpuueckoe HampsbkeHue. ConmpoTHUBICHUE
MPOBOJIHUKA. YOenvHoe conpomuénenue gewjecmsa. 3akoH Oma JjIsl ydacTKa IICTIH.
[locnenoBaTenbHOE W MOapallIeIbHOE COEIUHEHUE MPOBOAHUKOB. Kopomkoe
3aMbIKAHUe.

[TocTosiHHBIE MarHuTHL. B3anMoAelCTBHE MMOCTOSIHHBIX MAarHUuTOB. Macnummoe
nozne. Macnumnoe none 3emnu u e2o 3Hauenue 07 dHcuznu Ha 3emae. Onvim Ipcmeoa.
Maznummnoe none snekmpudecko2o moxa. [lpumenenue 31eKmpomazHumos 6 mexHuxe.
eiicmeue macnumnozo nois Ha nPoBOOHUK C MOKOM. Diekmpoogueamens

13



nocmosnHo2o mokxa. Hcnonvsoganue s1ekmpoogueameneti 8 MeXHUYeCcKux ycm-
PpouUCmeax u Ha mpancnopme.

Onvimul @apaodes. Asnenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.
Inexmpocenepamop. Cnocoodwvl noIyueHust dJIeKMpUYecKkoll IHepeuu. IIEKTPOCTAHITUU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu
DIIeKTpU3alus TEN.

JIBa pojia AIEKTPUUYECKHUX 3apsiIOB U B3aUMO/ICUCTBUE 3aPSXKEHHBIX TE.
Y CTpONCTBO U IEUCTBUE IEKTPOCKONA.
DneKTpocTaTuuecKast MHIYKIIHS.

3aK0OH COXpaHEHUS IEKTPUUECKUX 3apsi/I0B.
[IpoBOAHUKH U TUITEKTPUKH.

MopaenupoBaHue CHIIOBBIX JIMHUHM SJIEKTPUIECKOTO TOJIS.
HcTouHuky mOoCTOSSHHOTO TOKA.

JIeCcTBYS DIIEKTPUUYECKOTO TOKA.

0. DiexTpudeckuil TOK B )KUIKOCTH.

1. Ta30BbIit paspsia.

2. HM3mepenue cuiabl TOKa aMIEPMETPOM.

13. H3MepeHue dIEKTPUIECKOTO HAMIPSYKEHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONMPOTUBIICHUH.

15. B3zaumopeicTBHE MOCTOSHHBIX MAarHUTOB.

16. MopenupoBaHie HEBO3MOKHOCTH pa3/iesIeHUs MOJIFOCOB MarHUTa.

17. MopaenupoBaHU€ MarHUTHBIX TOJIEW MTOCTOSTHHBIX MAarHUTOB.

18.  OmmiT DpcTena.

19. MarunuTHoe noJie ToKa. JNEeKTPOMarHuT.

20.  JleiicTBHE MarHMUTHOTO TOJISI HA POBOJAHUK C TOKOM.

21. DnekTpoaBUTaTeb MOCTOSHHOTO TOKA.

22. HccnenoBaHue SBICHUS AJICKTPOMArHUTHON WHIYKIIHH.

23.  Omnpiter @apajes.

24. 3aBHCHMMOCTH HAIpaBJICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.

25. DIeKTporeHeparop MOCTOSHHOTO TOKA.

DponmanvHule 1ab60pamopHvle padbomvl U ONbINLbL

R ERE©OoOoNo R WDE

1. OnpiThl MO HAONIONCHUIO DJCKTPHU3AlUA TEJl HWHAYKIUMEH U TpHU
COTPUKOCHOBEHUH.

2. HccnenoBanue neWCTBUS DJICKTPUYECKOTO TOJS HA MPOBOJHHUKU U
TUDIICKTPUKH.

3. COopka u mpoBepKa pabOTHI AEKTPUIECKOH IIETTH MTOCTOSTHHOTO TOKA.

4, N3mepenne u peryaupoBaHUe CHITBI TOKA.

5. N3mepenune u perynmupoBaHue HAMPSKEHUS.

6.  Uccnedosanue 3asucumocmu cunvl moka, udywe2o uepe3 pe3ucmop, om

conpomueierHusl pesucmopa u HaAnpAsNCeHUus Ha pesucnope.

14



7. Onvimui, oemoncmpupyroujue 3a6UCUMOCTND 97IeKMPUUECKO20
CONpomusaeHUus NPoBOOHUKA Om €20 ONUHblL, NIOWAOU NONEPEyHO20 CeyYyeHus U
Mamepuana.

8. IIposepka npasuna crodxicenus HAnpsdiceHuil nNpu NOcae008ameabHOM
COeOUHEeHUU 08YX Pe3UCMOPO8.

Q. IIposepka npasuna 013 cuabl MoKa HpU NAPALLEILHOM COEOUHEHUU
Dpe3ucmopos.

10. Omnpenenenue pabOThI AEKTPUUECKOTO TOKA, UYIIETO YePe3 PE3UCTOP.

11. OmpeneneHne MOIIHOCTH BJEKTPUYECKOTO TOKA, BBbIAEIAEMONM Ha
pe3ucTope.

12. UccnenoBanue 3aBUCUMOCTU CHUJIBI TOKA, MAYIIETO 4Yepe3 JIaMIOYKY, OT
HaIpsHKEHUS Ha HEH.

13. HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

14. V3yyeHue MarHUTHOTO TOJIA TOCTOSHHBIX MAarHuTOB TMPU UX
00BEIMHEHUH U pa3/IeNICHUN.

15. UccnenoBanue neidcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OnwITl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHS
KaTYIIKWA C TOKOM U MarHuTa OT CUJIbI TOKA W HAIlPaBJICHUS TOKA B KaTYIIKE.

17. V3yyenue AeiCTBHUsI MAarHUTHOTO TOJISI HA MIPOBOHUK C TOKOM.

18.  Uzyuenue pabomul s1exmpoogueames.

19. Usmepenue KII]] amekTpoaBurarebHON YCTaHOBKH.

20.  OmbITHI MO UCCIENOBAHUIO SIBJICHUS AJIEKTPOMATrHUTHON WHAYKIIMH:
UCCJIEOBAaHNE N3MEHEHHI 3HaUYEHUs U HAPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJeHH s

Mexanuyeckoe JBH)KeHHE. MarepuanbHas Touyka. (Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXaHMYECKOTO JBHXKEHHUS. PaBHOMEpPHOE MNPAMOJIHUHEIHOE
nBuxeHue. Hepasnomepnoe npsmonuneinoe ogudicenue. CpeaHss U MCHOBEHHAs
CKOpOCmMb meid npu HepasHOMEPHOM OBUNHCEHUU.

VYckopenue. PagHnoyckopenHoe npamonunetinoe ogudicenHue. (CB0oOOIHOE
najgenue. Onvimul I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvrnoe ycKkopeHue.

[Tepsriit 3akoH Herorona. Bropoli 3akoH Hetotona. Tperuii 3akoH HproToHa.
Ipunyun cynepnosuyuu cu..

Cuna ynpyeocmu. 3axon I'yka. Cuna mpeHus: cuia mpeHusi CKOJbMCeHUs, CUld
mpeHusi NOKOs1, Opy2ue 8Uobl MpPeHUs.

Cunia TS%KECTH M 3aKOH BCEMHUPHOrO TSITOTEHHS. Y CKOpEHHE CBOOOJHOIO
najaenus. /euscenue nianem eoxpye Connya (MC). llepsas kocmuueckas ckopocmo.
Hesecomocmo u nepeepysxu.

PaBHoBecue MartepuanbHOU TOUKU. AbOcontomuo meépdoe meno. Pasnosecue
MeEp0020 mena ¢ 3aKpeniéHHou ocblo epawjerus. MOMEHT cuibl. Llenmp msascecmu.
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Nmnynsc Tena. Hszmenenue umnyinvca. Hmnynvc cunvi. 3aKOH COXPAHEHHS
ummnyibsca. PeaktuHoe npmxenue (MC).

Mexanunueckasi pabota U MOIITHOCTh. PaboTa cuil TSKeCTH, ynpy2ocmu, mpeHus.
Cesa3b aHepeuu u pabomoel. lloTeHIManbHas DSHEpPrus Tena, MOAHSATOrO Hal
MOBEPXHOCTBIO 3eMIIH. [lomenyuanvras snepeusi cocamou npysrcunvt. Kunetnueckas
sHeprud. Teopema o KuHemuueckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPIUHU.

Jemoncmpayuu

1. Habmronenne MexaHnuecKoTo IBHKEHHS Tejla OTHOCUTENHFHO Pa3HBIX Te
OTCYETA.

2. CpaBHeHHE MMyTei U TPACKTOPHI IBIKEHUS OJTHOTO M TOTO K€ Tela
OTHOCHUTEIIFHO Pa3HBIX TeNl OTCUETA.

3. H3MepeHne CKOPOCTH U YCKOPEHHSI TPSIMOTTMHEIHOTO ABMYKCHUSI.

4. HccrnenoBanre Mpu3HAKOB PaBHOYCKOPEHHOTO IBFKEHUSI.

5. HaGmonenue qBU>KeHUs Tena 1Mo OKPYKHOCTH.

6. Habmonenne MexXaHMYECKUX SBICHHH, TPOUCXOASIINX B CHCTEME

orcuéta «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBHUKEHUU OTHOCUTEIHHO
KaOuHeTa (HU3UKU.

7. 3aBUCUMOCTh YCKOPEHHUS T€Ja OT MAacChl Tejla U JEHUCTBYIOLIECH HA HETO
CHUTHL.

8. HaGmronenne paBeHCTBA CUJT TTPU B3aMMOJICCTBUU TEI.

9 N3MeHenune Beca Tefna npyu yCKOPEHHOM JBU)KEHUH.

10. Ilepemaua ummysnbca Mpu B3aUMOACHCTBUU Tell.

11. IIpeoOpa3oBaHus SHEPTUU MTPU B3AUMOICHCTBUU TEll.

12. CoxpaHeHue UMITyJIbCca MTPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITyJIbca MPU a0COTIOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroneHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHue MEXaHUYCCKOWU SHEPTUU MPH CBOOOTHOM ITaICHUH.

16. CoxpaHeHHMe MEXaHWUYECKOM OHEPIHMHM TPU JIBIDKCHHUH Tejla TIOJ
JIEVCTBUEM MPY>KUHBI.

@ponumanvHule 1a00pamopHbvie padomol u ONbIMbl

1. Koncmpyuposanue mpakma 011 pazeona u oanvHeliue2o pagHOMEPHO20
OBUINCEHUSL WUAPUKA UTU MENEHCKU.

2. Onpenenenue cpeHel CKOPOCTU CKOJIBKEHUS OpyCKa WM IBUKEHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

3. Ornpenenenue ycKOpeHus Tela Mpu PaBHOYCKOPEHHOM JBUKEHUU 110
HAKJIOHHOM IIOCKOCTH.

4, HccnenoBanne 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4aJIbHON CKOPOCTH.

o. HccnenoBanne 3aBUCUMOCTA CHUJIbI TPEHHUSI CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO AaBJICHUS.

6. Onpenenenue ko3 PuiveHTa TPEHUs CKOJIbKEHHUS.

1. Ornpenenenue )XECTKOCTU MPYKUHBI.
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8. Omnpenenenre pabOThI CHIIBI TPEHUS TP PaBHOMEPHOM JABIKCHUU TeJa
M0 TOPU3OHTATBLHON MOBEPXHOCTH.

Q. Omnpenenenue pabOThl CHJIBI  YIPYrOoCTH TPU  MOABEME Ipy3a
C MCTIOJIb30BAHUEM HETIOJIBUKHOTO U MOJIBHYKHOTO OJIOKOB.

10. U3yueHue 3akOHa COXpaHEHUS YHEPTHUU.

Pa3znen 9. Mexannueckue Kojie0aHusi U BOJIHbBI

KonebarenvrHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: MEPHOI,
4acToTa, aMIUIUTyaAa. Mamemamuyeckuii u npyscunnsvii masmuuxu. Ilpespawenue
SHepauU NPpuU Ko1edamenbHOM 08UNCEHUU.

3aryxatomue koyiebanus. BeiHyx1eHHbIe Konebanus. Pe3onaHc.

Mexannueckue BOJIHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [IpodonvHble u
nonepeutvle 80HbL. JMUHA B0JHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80./IHbL 8 MBEPOOM meite, celicmuyeckue eonnvl (MC).

3ByK. [ pomkocmo 38yka u evicoma mona. Ompadicenue 38yka. Ungpaszsyk u
VILMPA3BYK.

JHemoncmpayuu

1. HaOmnronenue konebanuii Tl Mo A€HCTBUEM CUIBI TIKECTH U CUJIBI
yIIPYTOCTH.

2. HaGuronenne kosiebanuii Tpy3a Ha HUTH M Ha TIPY)KUHE.

3. HaGmroieHre BBIHYKIGHHBIX KOJIeOaHU 1 pe30HaHCa.

4, PacnpocTpanenue npoaobHBIX U TOTIEPEYHBIX BOJIH.

5. HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKUI pe30HaHC.

@Dponmanvhule 1abopamopHbvle padGomsl u ONbIMbl

1. OnpeneneHne YacTOTHl M Iepuoja KoJieOaHMM MaTeMaTHYECKOIO
MasiTHUKA.

2. OrmpeneneHne 4acTOThl M NEpUoa KoJICOAaHWM MPYKWHHOTO MasTHUKA
(3/1eKmpoHHan 0eMOHCmpPayus).

3. HccnenoBanue 3aBUCUMOCTH TIEPHO1a KOJICOAHUM TTOABEIIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH — Ilepuofa  KoieOaHWUN  MPYKUHHOTO
MAasiITHUKA OT MacChl Ipy3a (271eKMmpPOHHAA 0EMOHCMPAYUU).

d. [IpoBepka HE3aBUCUMOCTH TIEpHUOJIa KOJIeOaHM Tpy3a, MOABEIICHHOTO K
HUTHU, OT Macchl Ipy3a.

6. OnbITel, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh TE€pHoJAa  KoJieOaHMit
MPYKMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne  yckopeHHsT  CBOOOJHOTO  MajaeHUS  (2/1eKmpoHHAA
demoncmpauus).

Pa3nen 10. DjieKTpOMarHuTHoOeE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHUTHOE  MOJE.  ODJIEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
anekmpomacHumuslx 60aH. Llxana snexmpomacnumnvlx eoan. HMcnonvsosanue
INEKMPOMACHUMHBIX 80JIH OJIsL COMOBOU CB3U.
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DIleKTpoMaruuTHas mnpupoga cBera. CkopocTh cBeTa. BomHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Dponmanvhsle 1abopamopnvle’ pabomol u onvinr*

1. N3ydeHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO

MOOUIBHOTO TesedoHa.

Pa3nen 11. CBeToBbIe siBJIEHUS

JlyueBas mojaens cBera. ctounuku cBeta. [lpavonunetinoe pacnpocmpaHnenue
ceema. 3ammenusi Connya u Jlynel. Otpaxkenue cBeta. [lnockoe 3epkano. 3axoH
ompasicenus ceema.

[Ipenomnenue cBeta. 3akoH TMpesnoMyeHUsi cBera. [lonnoe eHympeHHee
ompadcenue ceema. Hcnonv3ogeanue NOIHO20 GHYMPEHHE20 OMPANCEHUs 8
ONMUYeCcKUx c8emoBooax.

Jlunza. Xonx omyueir B JnuH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kakx onmuueckas cucmema. bauzopyxocms u
0aIbHO30PKOCMb.

Pa3znooicenue 6enoco ceema 6 cnexkmp. Onvimwi Hviomona. CnoowceHue
CHeKMPAlbHbIX YBEMmOos.

JHemoncmpayuu
[IpssMoMHEHHOE pacCIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue nzoOpakeHUH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTuueckuii CBETOBO/I.

Xo mydelt B coOuparoIiei JTruH3e.

XoJ1 JIydeu B pacCEUBAIOIICH JIMH3E.

[Tonyuenne n300pa’keHHI C TOMOIIBIO JINH3.

[Tpunaun nevictBust poroanmapara, MUKpOCKOIIA U TEJIECKOIIA.
0. Mopuens rnasa.

1. Pasznoxenue 6enoro cBera B CIEKTP.

12. Tlomydenue 6enoro cBeTa MPH CIOKCHUH CBETA Pa3HBIX I[BETOB.
@ponmanvHule 1a00pamopHbvie padomovl u ONbIMbL

RHBO©oOo~NOo O k~wNhE

1. HccnenoBanne 3aBUCMMOCTH yrila OTPaKEHHUsI CBETOBOTO Jiy4ya OT yria
MaJICHHUs.

2. N3ydeHne xapakTepuCTUK U300paXKeHUs MpeIMeTa B INIOCKOM 3€pKalie.

3. NccnenoBanne 3aBUCUMOCTH YTIJIa MIPEJIOMIIEHUSI CBETOBOTO J1y4a OT yriia
MaJICHNs Ha TPAHUIIE «BO3AYX—CTEKIIO.

4, [Tomy4yenne n300paxeH ¢ TOMOIIBIO COOUPAIOIICH JTUH3HI.

5. Onpenenenue GOKYCHOTO PACCTOSHUS U ONTUYECKON CHJTBI COOMpAIOIIEH

JIAH3BI (271eKMPOHHAA 0eMOHCMPAUUSL).
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6. OnbITel MO pa3JIOKEHUIO OEJIoro CBeTa B CIHEKTP (271eKmpoHHAasA
oemoncmpauus).

7. OnpITHI 110 BOCHPUATHIO IIBETA MPEAMETOB MPHU UX HAOIIOJIEHUU Yepe3
LIBETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBble siBJIeHUs

Onvimul Pesepghopoa w mnanetrapHas Mojienb atoma. Mojens aroma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmui.

PanuoaktuBHOCTh. Anbgha-, bema- u camma-uznyuenus. CTpoeHUE aTOMHOTO
anpa. Hyknonuas mooens amomnozo aopa. Mzomonwl. Paouoakxmuenvle npespaujenus.
Ilepuoo nonypacnada amomuulx soep.

SnepHble peaknuu. 3aKOHBI COXPAHCHHS 3apsSIOBOTO M MacCOBOTO YHCEII.
Peaxyuu cunmesa u oenenus sioep. Memounuxu snepeuu Connya u 36¢30 (MC).

SnepHast sHepreTHKa. /leucmeus paouoOaKmuGHuIX U3TYYEeHUll HA JHCUBble
opeanuszmwvl (MC).

JHemoncmpayuu
CIHeKTpbl M3TyYeHUS U TIOTJIOMICHUS.

CIeKTphI pa3InYHBIX Ta30B.

CnekTp Bomopoa.

HaGuroienne TpekoB B kamepe Buiibcona.

PaGoTa cuéTunka MOHU3UPYIOMIUX U3TYyUEHUN.

Peructpanust uznydeHus: NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.
@DpoumanvHule 1abopamopHbvle padGomsl u ONbIMbl

oabkhownE

1. HccnenoBanue TPEKOB: MU3MEPEHHUE SHEPTHH YACTHUIBI 10 TOPMO3HOMY
nyTH (1o pororpadusam) (31eKkmpoHHan OemoHcmpayus).
2. N3mepenune paqnoakTHBHOTO (DOHA (2/1eKMPOHHAA 0EMOHCMPAUU).

IToBTOPUTEIHLHO-0000 A0 IIUI MOTYJIb

[ToBTOpHUTENHEHO-00001IAIONTUI MOTYITH TIPEIHA3HAYCH JIJISI CUCTEMATH3AIMHA U
0000ITIeHUS MPEIMETHOTO COJICPYKAHUS M OTIBITA ACATEILHOCTH, TPHOOPETEHHOTO TIPH
M3Y4YEHUH BCETro Kypca QU3HKH.

[Ipy m3ydeHUU JAHHOTO MOMYNSI PEATHU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JESITEIHbHOCTH, HA OCHOBE KOTOPBIX O0OECIIEUMBACTCA NOCTH)KCHHE MPEIMETHBIX H
MeTaIpeIMETHBIX INIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHUs, POpMUpPyeTCcs: eCTECTBEHHO-
Hay4YHas TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICOBAHUS SIBICHUHN IPUPOIBI
U TEXHUKH, OBIIAJICHUE YMEHUAMH OOBACHATh (DU3MYECKUE SBICHUS, MPUMEHSS
MOJIYYCHHBIC 3HAHWS, pemarh 3aJadd, B TOM 4YHCJI€ KA4YeCTBCHHBIC W
AKCIIEPUMEHTATBHBIC.

[TpuHIIMTIHATBHO ACSTEIHPHOCTHBIN XapaKTep JAaHHOTO pa3jena pealn3yeTcs 3a
C4€T TOTO, UTO yUAIIHECs BHIMOTHSIIOT 33a/IaHMsI, B KOTOPBIX UM MPE/IaraeTcs:

" Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacrmo3HaBaTb W HAYYHO OOBSICHATH

(du3HUecKue IBICHUS B OKPYKAIOIIECH MPUPOJIC U TIOBCETHEBHON KU3HH,
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" KCHOJIB30BATH IIOJ PYKOBOJCTBOM II€arora Hay4HbIE METOAbI MCCIIEAOBAHUSA
bu3uYecKUX SBICHUN, B TOM YHUCJE JJIs MPOBEPKH THUIIOTE3 W MOJY4CHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C OMOPOM HA JUIAKTUYECKHI MaTepuan Tociie OOCYXKACHUs ¢
NeJJaroroM Hay4yHble OCHOBBI HauOoJee BaKHBIX JTIOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTUM, HANPUMEP, MPAKTAYECKOTO  HCIIOJIb30BAHUS  PA3JIUYHBIX
VMCTOYHUKOB JYHEPrMM HAa OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHUS BCEX
M3BECTHBIX BUJIOB YHEPTHUH.

Kaxnas n3 Tem 1aHHOTO pa3jielia BKIYAET IKCIEPUMEHTAIBHOE UCCIIEA0BAHUE
00001IaroIero xapakrepa Ha YCMOTpPEHUE Tejarora u mpu ero nomoinu. Pazmen
3aBepIIaeTCs MPOBEACHUEM JIUATHOCTHYECKOW U OIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

IIpuMepHbIe KOHTPOJIBHO-U3MEPHUTEIbHbIE MAaTEPHAJIbI

[IpoBeneHue OIEHKHM JOCTHKEHUN IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
y4eOHOT0 MpeaMeTa MPoBOAUTCS B (popMe TEKYIIero U pyoeKHOTO0 KOHTPOJIS B BUJE
KOHTPOJIBHBIX PalOT.

7 kaacc

Konmponvuas paboma Ne 1 o teme «llepBoHayanbHbIe CBEJICHUS O CTPOSHUU
BEIIECTBAY

Konmponvuas paboma Ne 2 no teme «Macca, II0THOCTb, 00BEM.

Konmponvuas paboma Ne 3 no teme «CWtbl B IPUPOJIEY.

Konmponvuas paboma Ne 4 o teme «JlaBneHue».

Hmoeosas nposepounas paboma.

8 kiacc

Bxoonas nposepounas paboma.

Koumponvuas paboma Ne 2 o teme «TennoBbie SBICHUS.

Koumponvuas paboma Ne 3 no temMe « ArperaTHbI€ COCTOSIHUSI BEILIECTBAY.

Koumponvuas paboma Ne 4 no teme «nexrpuueckuii Tok. HampsoxeHue,
«Conportusnenue. CoeuHEHNE TPOBOIHUKOBY.

Koumponvuas paboma Ne 5 no teme «PaboTa U MOITHOCTH AJIEKTPHUUECKOTO
ToKay, «3akoH Jxoymsa —JIeHmay.

Hmoeosas nposepounas paboma

9 kiace

Bxoounas nposepounas paboma.

Konmponvnas paboma Nel nmo teMe «3aKOHBI IBMKCHHS M B3aUMOJICHCTBUS
TEI.

Konmponvnas paboma Ne 2 no teme «MexaHudeckue KojieOaHus U BOJTHBIY.

Konmponvnas paboma Ne 3 o teme «QJIEKTPUUECKUE U MATHUTHBIC SBICHUS.

Koumponvuas paboma Ne 4 no teme «CTpoeHHE aTOMa M aTOMHOTO SJIpay U
«Ctpoenue u 3BoJIOIKS BeeneHHoM.

Hmoezosas nposepounas paboma.
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IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEIMETA
«OU3NKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3SOBAHUA

B uenom pesynbrarel ocBoeHus oOydaroniumucs c¢ 3[1P yuyeOHoro mpemmera
«Pu3uKa» JOKHBI COBMAAATh C pe3ylbTaTaMH MPUMEPHON pabouell MporpaMmbl
OCHOBHOTO 00111eT0 00pa30BaHUsI.

Haubonee 3Ha4uMbIMU SIBIASIOTCA

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBAIIMS K O0yUYESHUIO U IeJICHANIPaBICHHON TO3HABATEILHOM IESITEILHOCTH;

YCTAaHOBKA Ha OCMBICIICHHE JUYHOTO ONbITa, HAOIIOJICHUN 3a (PuU3nUecKuMu
AKCTIIEPUMEHTAMH;

YCTaHOBKA HA OCMBICJIICHUE PE3yIbTAaTOB HAOIIONCHUN 32 MPUPOIHBIMU U
TEXHOTCHHBIMH SIBJICHUSIMU C TIO3ULINH (PU3UIECKUX 3aKOHOB;

CIIOCOOHOCTh OILICHWBATh MPOUCXOJSIINE HW3MEHEHUS M WX TMOCISCTBHUS;
dbopMyITHUpOBATH U OIICHUBATH PUCKHU, (HOPMHUPOBATH OTIBIT;

MOBBIIICHUE  YPOBHS  CBOCH  KOMIIETEHTHOCTH  4Yepe3  MPaKTHUYCCKYIO
NESATEIIbHOCTD (TP COBMECTHOM BBITIOJIHEHUH J1a00OPATOPHBIX MPAKTHUECKUX PadoT);

yMEHUE pa3audaTh yuyeOHbIE CUTyalluu, B KOTOphIX yuamuiics ¢ 3I1P moxer
JIEUCTBOBAaTh CaMOCTOSITENIBHO, M CHUTYyalldd, TJ€ CJIeAyeT BOCIOJIb30BATHCA
CIIPaBOYHOI MH(pOpMaLIUeN U APYTUMH BCIIOMOTATEIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TMPUHUMATh PEIICHHE B JKU3HEHHOW CHUTyallud Ha OCHOBE
NepeHoca TMOJNIYYCHHBIX B XOe OOyueHHs] (PU3NYECKUX 3HAHUM B aKTyaJbHYIO
CUTYaIIHIO;

CIIOCOOHOCTh ~ COONIOJATh B TOBCEAHEBHOM KU3HM TMpaBHIA  JIUYHOM
0e30MacHOCTH Ha OCHOBE TOHHMAaHUS (U3MYECKUX SIBJICHUN W 3HAHUA 3aKOHOB
[1)76370 478

yMEHHE KPUTHUYECKU OIEHWBATH MOJYUYEHHYIO OT coOeceqHrKa UH(OopMaIuio,
COOTHOCSI €€ CO 3HaHHEM (PU3NUECKUX 3aKOHOB;

CIIOCOOHOCTH TIEPEIaTh CBOM COOOPaKeHMsI, YMO3AKIIOUEHHUS TaK, YTOOBI OBITh
MOHSATHIM APYTUM YEIOBEKOM;

aJICKBaTHOCTh TOBENIEHUS OOYYarOIIerocs C TOYKH 3PEHUS OMACHOCTU WIIH
6e30macHOCTH [Tt ceOst UITH I OKPY>KAOIIIHX;

YBa)XE€HUE K TPYAY U pe3yibTaTaM TPYAOBOU NIE€SITEIbHOCTH;

yIrayOJICHHE TPEJCTABICHUH O IIEJJOCTHOM KapTHHE MHpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH M MPAKTUYECKUX YMEHUH.

METANPEIMETHBIE PE3YJIBTATHBI

Oe¢nadenue ynueepcanbHbIMU Y4eOHbIMU NOZHABAMENbHOIMU OCUICIBUAMU:

BBISBJISITH IPUYUHBI U CICJICTBUS MPOCTHIX (DU3NUECKUX SBICHHUIA;

onpeaeisaTh GU3NUECKUE TOHITHSA, CO3/aBaTh 0000IIEHNs, YCTaHABIUBATh
aHaJIOTUH, KJIAacCU(UITMPOBATH, CAMOCTOSTEIHFHO BBIOMPATh OCHOBAHMS M KPUTEPUU
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JUTSL Kaccu(UKalum, UCIOIb3ys CIIPABOYHYIO0 MH(POPMAIIMIO U ONHUPASICh HA AITOPUTM
y4eOHBIX JEHCTBU;

YCTaHABIMBATh MNPUYUHHO-CIEACTBEHHBIE  CBSI3H, CTPOUTH  JIOTUYECKOE
paccyxaeHue, yMo3akitoueHue (MHIYKTUBHOE, TeTyKTUBHOE, 110 aHAJIOTHH) U JIeNIaTh
BBIBOJIBI 110J] PYKOBOJICTBOM I€1Aarora;

UCKAaTh WM OTOMpPATh MHPOPMAIMIO WIM JaHHBIE W3 UCTOYHUKOB C Y4E€TOM
MPEIOKEHHON Y4eOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

CO3/1aBaTh, IPUMEHSITH U MPEOOPa30BhIBATH 3HAKU M CUMBOJIBI, MOJICJIA U CXEMBbI
JUTSL pEIIeHUS] y4eOHBIX U MIO3HABATEIHHBIX 3a]1a4;

C MOMOIIIBIO ME€1arora Wik CaMOCTOSATENIbHO MTPOBOAUTH OMBIT, HECIOXKHbBIN
AKCTIIEPUMEHT TI0 YCTAHOBJICHUIO 0COOEHHOCTEN (PU3NUecKoro oObeKTa U SBJICHHUS;

npeoOpa3oBbIBaTh UHPOPMAITUIO U3 OJHOTO BUJIa B IPYToM (TaOIUILy B TEKCT U
mp.);

yCTaHABJIMBATh B3aMMOCBS3b (DU3WYECKUX SIBJICHUN U MPOLIECCOB, UCTOIB3YS
ITOPUTM Y4EOHBIX JEHCTBUM.

Osnaoenue YHUGepCcanbHblMu yueoHbIMU KOMMYHUKAMUBHbBIMU
delicmeuamu:

OCO3HAHHO HCIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUM C 3ajauveiu
KOMMYHHKAIIMH JIJIS1 BRIPKCHHSI CBOMX MBICJIEH M MOTPEOHOCTEH ISl TUTAaHUPOBAHUS
CBOCH JIEATEILHOCTH;

OpraHu30BbIBaTh yueOHOE B3aUMO/ICHCTBUE B rpyIie (OnpeaessiTh 001ue eH,
pacrpenensaTh poju, J0r0BapuBaThCA APYT C IPYTrOM U T. 1.).

LEJIEHAIPABIEHHO UCII0JIb30BaTh UH(OPMAIIMOHHO-KOMMYHUKATUBHbBIE
TEXHOJIOTUU, HEOOXOAUMBIC JIS PEIICHUs Yy4eOHBIX M MPAKTUYECKUX (PU3MUECKHUX
3a1ay;

OpraHU30BbIBAaTh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO IESATEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE 3aHITHI (DU3UKOM.

Osnaodenue ynugepcanpHbIMu y4eOHbIMU PECYIAMUCHBIMU OCUCIBUAMU:

MOHUMATh IIEJIM €CTECTBEHHOHAYYHOTO OOYy4eHHs, CTaBUTh U (POPMYyIHpOBaAThH
11t ce0sl HOBBIE 3a7]auM B yueOe 1 MO3HABATEIbHOM S TEIbHOCTH;

oOHapyxuBaTh W (GOPMYIHPOBATH y4EeOHYIO MPOOJIEMY, OIMpPEAENATh IIENb
y4eOHOM JIeITCIIBHOCTH,

CaMOCTOSITEJIbHO WJIM C MOMOILIBI YUYUTENs IUIAHUPOBATH IYTHU JTOCTUKEHUS
nenel B (pU3MYECKUX JKCIEpPUMEHTaX, B TOM YHCIIe albTePHATHUBHBIEC, OCO3HAHHO
BBIOMpaTh Hanbosee F3(QPEeKTHBHBIC CITOCOOBI PEIIeHUs YICOHBIX U IMO3HABATEIIBHBIX
3a/;ay;

COOTHOCUTHh CBOM MPAKTUYECKHE NEHUCTBHUS C MIAHUPYEMBIMH pPe3yJbTaTaMu,
OCYIIECTBIIATH KOHTPOJIb CBOEU JEATEIBHOCTH B MPOLIECCE TOCTHKEHUS PE3ynbTara,
ONpEeNeNATh CIIOCOOBI ACHCTBUIM B paMKax MPEJI0KEHHBIX YCIOBUM U TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JICUCTBUSA B COOTBETCTBUM C U3MEHSIOIICHCS CUTYAIUEH;

NPaBUJIBHOCTh  BBIMOJHEHUS  SKCIEPUMEHTANbHOW  y4uyeOHOW  3amauu,
COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHHUS;

BJIAJICHUE OCHOBAMHM CaMOKOHTpOJSI, CAMOOLICHKH, MPUHSITUS pEUICHUU U
OCYIIECTBIICHHS] OCO3HAHHOT'O BbIOOpA B yUE€OHOM M MO3HABATEIILHOU JIEATEIbHOCTH;
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JaBaTh AICKBATHYIO OLIEHKY CUTYallUM M IPEJIaraTh IJIaH €€ N3MEHEHMS;

MPEeABUAETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUH y4eOHOU
3a/1auu;

OCO3HABATh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

NPEAMETHBIE PE3YJIBTATHI

TpeOoBaHusl K NpeIMeTHBIM Pe3yJIbTATAM OCBOCHHUS Y4eOHOr0 mpeaMera
«Pu3ukKa», pacnpeaejeHHble 10 roaaM o0yueHus

PesynpraThl mo rogam (opMyIMpYIOTCS MO NPUHLHUIY J0O0aBIE€HHUS HOBBIX
pE3yIBTATOB OT rojJia K roty (pe3ysibTaThl 04E€PEIHOT0 ro/ia 0 YMOJIYaHUIO BKIFOYAIOT
PE3yNbTAaThl IPEAbIAYIINX JIET).

7 KJIIACC
[IpenmerHbie  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTPaXKaTh
c(hOpMUPOBAHHOCTh y 00 YyHAIOIITUXCS YMEHUIH:

— OpUCHTHPOBATBHCS B TOHATHSAX W ONEPUPOBATH MMU Ha 0a30BOM YpOBHE:
bu3uYecKue M XUMHUYECKHE SIBJICHUS, HAOJIOJICHHE, JKCIEPUMEHT, MOJICTb,
TUIIOTE3a; CIWHUIBI (PU3MYECKUX BEJIWYMH, aTOM, MOJIEKYJia, arperaTHble
COCTOSIHUSI BemiecTBa (TBEPAOE, JKHUJKOE, Ta3000pa3HOE); MEXaHHMYECKOE
JIBW)KEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPAMOJMHEWHOE), TPACKTOPHS,
paBHOJIeHCTBYIOMIAs CWiI, Aedhopmaltus (yrnpyras, IiiacTHIecKas ), HeBECOMOCTb,
COOOIIAOIIHNECS COCYIBI, C OTIOPOM Ha TUIAKTHYECKUN MaTepHa

— paznuyaTh sBiaeHus (auddys3us; TermIoBoe NBM)KEHHUE YAaCTHI[ BEIIECTBA;
paBHOMEPHOE JBU)KEHHUE; HEPaBHOMEPHOE JIBU)KEHUE; WHEpINS;
B3aUMOJICHCTBHE TEII, pagHo8ecue meEPObIX mel C 3AKPEneHHOU O0Cbio
spawjenus; nepeada JaBjieHUS TBEPABIMU TeJIaMH, XUJIKOCTIMH M Ta3aMu;
aTMoc(epHOe AaBJeHNE; TIJIaBaHKUE TEJT; IPEBpaIeHNUS MEXaHHYECKON YHEPTUH )
0 OIKMCAHUIO KX XapaKTEpHbIX CBONCTB W HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHHUE, IMOCIE IPEABAPUTEIHHOTO
00CYXEHUS C IeIaroroMm;

— pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (M3UUYCCKUX SBICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (GU3NICCKHUE SBICHUS B MPHUPOJIC: MIPUMEPHI JIBIKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOJE; IEUCTBUE CHUIIBI
TPEHUS B MPUPOJEC M TEXHUKE; BIUSHUE aTMOC(HEPHOIO JaBIICHHS Ha >KUBOM
OpraHu3M; IUIaBaHHWE PBIO; phIYarW B TEJ€ YEJOBEKa; MPHU ITOM MEPEBOJUTH
MpakTHYECKyl0  3agady B yueOHYIO, BBIJICNIATh  CYIIIECTBEHHBIC
CBOMCTBa/TIPU3HAKN (PU3MUECKUX SBJICHHUMA C TIOMOIIBIO TIEarora;

— ONHUCBHIBATh HM3YYCHHBIC CBOMCTBA TeN M (DU3WUYCCKHUE SBIICHHS, HCITOIB3Ys
dbu3uvecKkue BEIWYHMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMS, IYyTh,
CKOpPOCTbh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BeC Tela, cuia
TpeHusl, AaBlieHHe (TBEPJOro Teja, KUIKOCTH, Ta3a), BhITATKHBAIOIIAS CHIIA,
MeXaHu4eckas padoTa, MOITHOCTb, IJIEYO CHUJIBI, MOMEHT CHUJIbI, KOA()PUIIMEHT
MOJIE3HOTO JACHCTBHUS MEXaHU3MOB, KUHETUYECKas U TOTEHIIMATbHAsI SHEPTHS) C
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OTOpOM Ha CXeMy; TPU ONHCAHWM PACKPHIBATh (PU3UUECKHA CMBICIT
MCITOJIB3YEMBIX BEJTUYNH, UX 0003HAUYCHUS U €IUHUIBI (DU3UYCCKUX BEITHYMH,
Haxooums Gopmynvl, cesa3vl8arOujue OaHHYI0 QU3ULECKVIO GEIUYUHY C OPYeUMU
BEUYUHAMU, CMPOUMb 2PAPUKU UZVYEHHBIX 3ABUCUMOCHEN  Du3uiecKux
geuyyH C OTTIOPON Ha AUNAKTUISCKUN MaTepHuar;

XapaKTepHU30BaTh CBOMCTBA TeJl, (DU3UICCKUE SIBJICHHS W MPOIIECCHI, UCIIONB3Ys
npaBujia CIOXKEHUsSI Cuil (BJIOJIb OJHOU mpsMoit), 3akown Iyka, 3axon Ilackans,
3axon Apxumeoa, npaeuno paenogecus pviuaea (010Ka), «3010moe NPaguiIo»
Mexanuxu, 3aKOH COXpPaHECHHUS MEXaHWMYECKOW JHEpPruH; IMPU STOM JaBaTh
CJIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3anUCLIBAMb €20 MAamemMamuiecKoe
sbipadicerue noo pyKo8oOCMEoOM nedazoza ¢ 00CyiHcoeHuem niana pabomoi,
OOBSCHATH PU3NYECKHE SBJICHUS, MPOIECCHl W CBOMCTBA TEJ, B TOM YHCIC U
B KOHTEKCTE CUTYAIlUi MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: MPu MOMOIIH
nejarora BhISBJIATh IPUYHHHO-CJICACTBCHHBIC CBSI3HM, CTPOUTH OOBSICHCHHE W3
1—2 JOTrMYEeCKUX IMIAroB ¢ OMOPOH Ha 1—2 M3yUYEHHBIX CBOMCTBA (DU3UICCKUX
SIBJICHUM, (PU3UYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

peliaTh TUIIOBBIC pacyéTHBIC 3a/Jaud B 1JICHCTBHE C OMOPOM HA aJTOpPHUTM,
IpeIBapUTEILHO Pa300paHHBI COBMECTHO C IIE€IarOrOM, UCIIONIBb3Ys 3aKOHBI U
(dbopMyIIBI, CBA3BIBAIONINE (DU3UUYCCKUEC BEIUYMHBI: HA OCHOBE aHAJN3a YCIIOBHSI
3aJlayy 3aMKChIBATh KPATKOE YCJIOBHE, MOJICTABIATh (DHU3NUCCKUE BEIUYUHBI B
dbopMynbl W NPOBOAUTH  PACUE€Thl, HAXOAWTh CIPABOYHBIE JaHHBIE,
HEOOXOJIMMBIE VISl pEHIeHUs 3a/1ad, OIEHUBATh PEATUCTUYHOCTh MOJYyUYEeHHOMN
buznuecKoi BETUYNHBL;

pacno3HaBaTh MPOOIEMbl, KOTOPhIE MOXHO PEIIUTh MIPHU MOMOIIU (HU3UIECKUX
METOJIOB TOCJIE€ TPEABAPUTEILHOIO OOCYXKIACHUS C MEeAaroroM; Mpu MOMOIIU
mejarora B ONMMCAHUM UCCIIEIOBAHUS BBIICNIATH IPOBEPSEMOE MPEIOI0KECHHUE
(rumote3y), C€ OHMOpoM HA AUJAKTHYECKUNA MaTepuana pas3iudarb H
UHTEPIPETUPOBATH TOJNYYCHHBIA PE3yNbTaT, HAXOAUTHh TMOCIE OOCYXICHHUS C
NearoroM OomuOKH B XOJI€ OTBITA, JEAaTh BEIBOJIBI IO €r0 PE3yNbTaTaM;

YMETh HAXOJUTh C MCIOJb30BAaHUEM MH(PPOBBIX 00pa30BaTEIBHBIX PECYpPCOB
OTIBITHI TI0 HAOIIOJCHUIO (DPU3UYECKUX SBICHUN WU (PU3NYECKUX CBOMCTB TEI:
dbopMynupoBaTh TPOBEPSEMBIE  TPEIINOIOKEHUSI, COOMpaTh  yCTaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUS C OTIOPON HA CXEMY, 3aIMChIBATh XOJI OIBITA
1 GOpMyYITHPOBATH BBEIBOIBI TI0JT PYKOBOJICTBOM I€1arora;

BBITIONHATH TPSIMbIE U3MEPEHHUs PACCTOSHHSI, BPEMEHHU, MacChl Tela, 00béMma,
CWJIBI M TEMIIEPATYPHI C UCIIOJIH30BAHUEM AHAIOTOBHIX U MU(PPOBBIX TPHOOPOB
C OTIOPO Ha aNTOPHUTM; 3aMUCHIBATH MTOKA3aHUS MPUOOPOB C YUETOM 3aJaHHOM
a0COTIOTHOM MOTPENTHOCTH H3MEPEHUIA;

IPOBOJAUTh COBMECTHO C TI€arorOM HCCJIEJIOBAHUE 3aBUCUMOCTH OJIHON
¢buznueckol BETWYMHBI OT JPYroil C HMCTOJIB30BAHMEM MPSMBIX H3MEPEHUHN
(3aBUCUMOCTH TIYTH PAaBHOMEPHO ABMKYIIETOCS TeJa OT BPEMEHHU JBIKCHHUS
TENA; CUIbl MPEeHUs CKOAbMCEHUsi Oom eeca mead, Kaiecmea ob6pabomxu
nogepxHocmeri men U HE3AGUCUMOCMU CUIbl MPEeHUus Oom Niowaou
CONPUKOCHOBEHUsL Mell; CULbL YAPY20CmU Om YOIUHEHUS NPYHCUHDBL,
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8bIMANIKUBAIOWE CUL OM  00BEMA NOSPYICEHHOU Hacmu mead U Oom
NJIOMHOCMU  JHCUOKOCMU, €€ He3aBUCUMOCMU OMm HWJIOMHOCMU mend, Om
2/YOUHblL, HA KOMOPYIO NOSPYHCEHO MeN0;, VCI08ULl NIABAHUS Mell, YCI08UL
pasHosecusi pvluaea u 0J10K08); TIOA PYKOBOJICTBOM I€jJarora y4yacTBOBaTb B
IJIAHUPOBAHUU YYEOHOTO HCCIICIOBAHUS, COOMpPATh YCTAHOBKY M BBITIOJIHSTH
U3MEPEHUs, Clenys NPeNIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yJIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJEC IPEIIOKEHHBIX
TaOauI] U TpaUKOB, eJIaTh BEIBOLI 0 Pe3yIbTaTaM HCCIICI0BAHUS;
COOTHOCUTh KOCBEHHBbIE HU3MEpeHUs (U3NYECKUX BEIUYUH (IJIOTHOCTH
BEIECTBA JKUJIKOCTH W TBEPIOTO Teja; CUjia TPEHHUSI CKOJBKEHMUsI; AaBJICHUE
BO3]1yXa; BBITAJKHUBAIOIIAS CHUJA, JACHCTBYIOIIAsI HA TOTPYKEHHOE B KUIKOCTh
Ten0; KOA(D(PUIMEHT TMOJIE3HOTO JECUCTBUSI MPOCTHIX MEXAaHU3MOB), CIEIYs
PEIJIOKEHHON MHCTPYKIINU; TIPU BBITIOJTHEHUU U3MEPEHUM 10T PYKOBOJACTBOM
nejarora coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCIATH 3HAUCHUE
HUCKOMOM BEJIMYMHBL,

coOJIr0/IaTh TpaBWJIa TEXHUKW O€30MacHOCTH TpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM TIOCJIEC MPEIBAPUTEIIBHOTO 00CYKIECHHUS C ME1aroroM;
COTIOCTABJISITh TPUHIIUIBI JIEUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOMWCTB:
BECHI, TEPMOMETP, JTUHAMOMETP, COOOIIAIONTNECS COCYbI, 0apoMeTp, pblyar,
MOJIBUKHBI W HEMOJBI)XHBIM OJIOK, HAKJIOHHAs TUIOCKOCTh C OIOPOM Ha
TUTAKTHYECKUNA MaTepualt;

XapaKTEePU30BaTh MPUHIIMIIBI ICUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOUCTB MOCIIe MPEABAPUTEITHLHOTO 00CYKICHHS C MIearoroM ¢ Oropon Ha X
onucanus (B TOM 4YHCJE: TOAIIMIIHUKH, YCTPOMCTBO BOJOMNPOBOJIA,
TUAPABIMYECKUM ITPECC, MAHOMETP, BRICOTOMED, TTOPIIHEBOM HACOC, apEOMETD),
UCIIONIB3Ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SBICHHM W HEOOXOIUMBIE
(dbr3uUecKre 3aKOHbI M 3aKOHOMEPHOCTH;

IPUBOAUTE MPUMEPHI / HaXOJWTh MHMDOPMAIHMIO O MPUMEpax MPAKTHUUYECKOTO
UCITOJTH30BaHMS (DU3NUECKUX 3HAHUN B TIOBCETHEBHOM JKM3HU JIs 00eCTIeUeHUs
0e301acHOCTH MpH OOpaIeHuH ¢ MPUOOpPaMU M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHS 3J0pPOBbS W COOIIOCHHUS HOPM SKOJOTHYECKOTO TIOBEACHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIIATH C TTOMOIIBIO TeJIarora 0TOOp UCTOYHUKOB MH(GOPMAIIUHA B CETH
NHTEpHET B COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3allPpOCOM, Ha OCHOBE
UMCIOIINXCS 3HAHUH M MyTEM CPaBHEHHS PA3IUYHBIX HCTOYHHUKOB BBIICIISTH
uHDOpMaIKIO, KOTOpas SBISICTCS MPOTUBOPEYMBONM WMIM MOXET OBITh
HEJI0CTOBEPHOM;

UCITONIB30BaTh TP BBIMIOJHCHUN YYE€OHBIX 3aJaHUN HAyYHO-TIOMYISIPHYO
JUTEPATypy (HU3UYECKOTO COJICPIKAHUS, CIPABOYHBIC MaTCPHANBl, PECYpPCHI
cetu  VHTEpHeT; BiIameTh nNpuéMaMH ~ KOHCIIGKTUPOBAHUS  TEKCTA,
npeoOpazoBaHus HHYOPMAIIUK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh MO/ PyKOBOJICTBOM Tiefiarora ¢ 00Cy>kKJIeHuEM IJ1aHa pabOoThl KpaTKue
MMUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHUKOB MH(MOpMAITUN
(bU3UUECKOTO COAEPKAHUS, B TOM YHCIIE IMyOJUYHO JIeJIaTh KpaTKUE COOOIICHUS
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0 pe3yibTaTax MPOEKTOB WM yYEOHBIX HCCIEJOBaHHWI; IPH 3TOM TI'PaMOTHO
MCII0JIb30BaTh U3Y4YEHHbIN MOHATUWHBIN annapat Kypca (U3HKHU, COTPOBOKIAThH
BBICTYILJICHUE IIPE3CHTAllUEH;

— MpU BHIIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHMMA IOJ PYKOBOJCTBOM
nejarora pacmpeieniaTb OO0s3aHHOCTM B TIpyHne B COOTBETCTBUH C
IIOCTABJICHHBIMM 3aJa4aMH, CJIEOUTHh 3a BBIIIOJHEHUEM IIJIaHA JEUCTBUH,
aJIeKBaTHO OLICHMBaTh COOCTBEHHBIM BKJIaJ B JCATENbHOCTb TPYIIIHI;
BBICTpPAUBaTh KOMMYHUKATHBHOE B3aWUMOJICHCTBUE, YUYUTHIBasi MHEHUE
OKPYKaIOLIUX.

8 KJIACC
[IpenmeTHBICe  pe3yabTaThl Ha 0a30BOM  YpOBHE JOJOKHBI — OTpa)kaTh
c(hOpPMHPOBAHHOCTh Y OO YJAFOIIMXCS YMEHHUMN

— OPHUCHTHPOBATHCS B TOHITHIX M ONEPUPOBATH KMH Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJICKYJI, TCIUIOBOEC JIBH)KCHHE aTOMOB M MOJICKYJI, arperaTHbIC
COCTOSIHUSI BEINECTBA, KPUCTAIUIMYCCKUE W aMOPQHBIC Tejla, HACBHIIICHHBIH U
HEHACBIIICHHBIN TIap, BIIAYKHOCTh BO3/yXa; TeMIIepaTypa, BHYTPCHHSIS SHEPTHUs,
TEIUIOBOM JIBUTATE/Ib; 3JICMCHTAPHBIA DJICKTPHYCCKUI 3apsiji, DJICKTPUUYECKOE
1ojie, TPOBOJHUKH W JHUIJCKTPUKH, TOCTOSHHBIM 3JICKTPUYCCKUNA TOK,
MarHUTHOE TI0JIC;

— pa3nuuaTth SBJICHHUS IIOCJE IMPEIBAPUTEIIBHOTO OOCYKICHHS C IeJarorom
(TEeruIoBOE  pacIIMpeHHe/cKaThe, TeIulonepeaada, TEIJIOBOE paBHOBECHE,
CMaurBaHWe, KaNWULIPHBIC SBJICHHS, WUCTapeHWe, KOHICHCAIWS, TUIABJICHHE,
KPHUCTAJUTA3AIIHS (oTBEpaEBaHUE), KUTICHUE, TeTuIoTnIepeaayda
(TETUTONPOBOAHOCTh,  KOHBEKIWS,  W3Iy4eHHWE);,  DIEKTpU3alus  Tel,
B3aWMOJICHCTBHE 3apsjioB, JICWCTBUS DIEKTPHUYECKOTO TOKa, KOPOTKOE
3aMBIKaHUE, B3aWMOJICWCTBUE MAarHWTOB, JICWCTBUE MAarHUTHOTO  IOJIA
Ha TPOBOJHHUK C TOKOM, JJICKTPOMAarHWTHAs WHIYKIUS) IO OIHCAaHUI0 WX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB, JACMOHCTPHUPYIOIIUX JTaHHOC
bu3uYecKoe SBIICHHE;

— pacrio3HaBaTh C TIOMOINBIO TEJarora MPOSIBICHUE H3YYCHHBIX (DPU3NIECKUX
SBJICHUN B OKPY>KaIOIIEeM MUPE, B TOM YHCIIe PU3NYECKUE SBJICHUS B TIPUPOJIE:
MOBEPXHOCTHOE HATSHKCHHE U KAMIUISIPHBIC SIBJICHUS B TPUPOJIC, KPUCTAIUIHI B
npuponae, wusnydenue ConHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpPH3BI,
oOpa3oBaHHW€ pOCHI, TymaHa, WHeEs, CHEra; DJJEKTPUUYECKUE SIBICHHUS B
aTMocdepe, SIEKTPUIECTBO JKMBBIX OPraHM3MOB; MAarHUTHOE TOJie 3eMIIH,
Jpeid MOTOCOB, POIb MATHUTHOTO TOJISA JJISl KU3HM Ha 3emiie, MOJIIPHOE
CUSTHUE; TIPU 3TOM TMEPEBOIAUTH MPAKTUUYECKYIO 3a7a4y B YY€OHYIO, BBIIETSATH
CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKY (DU3UYECKUX SBIICHHIA,

— ONKCHIBaTh MOJ] PYKOBOJCTBOM TieAarora ¢ OOCYXKICHHEM IUIaHa pabOThI
M3Y4YCHHBIC CBOWCTBA TeN W (U3WYECKHUE SIBICHUS, WCTONB3YS (PU3NUECKue
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS DSHEPTHs, KOJWYECTBO TEIUIOTHI,
yleIbHas TETUIOEMKOCTh BEIECTBA, yelbHAs TEIUIOTa IUIABJICHUS, yIeabHAs
TEIUIOTa TapooOpa3oBaHMs, yIeabHAs TEIJIOTa CTOPAHUS TOTUIUBA,
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KOA(h(PUIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOW MAIIMHBI, OTHOCHUTEIbHAS
BIAKHOCTh BO3JyXa, OJIGKTPUUYECKUI 3apsja, cuila TOKa, JIEKTPUUYECKOE
HaIpsHKCHUE, COMPOTHBIICHWE TNPOBOJHWKA, YACIBHOE COIMPOTHUBIICHUE
BEIIECTBA, pab0Ta W MOIIMHOCTh DJJICKTPUUYECKOTO TOKA); TPH OMHUCAHUHU
NPaBWIBHO TPAKTOBaTh C TIOMOIIbI0 Temarora (DU3UYECKUH  CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, OOO3HAUEHUS W CIUHUIBI (PU3NYCCKUX BEIUYHH,
HaXOAUTh (OPMYIIBI, CBSI3BIBAIONIME JAHHYIO (DU3UYECKYI0 BEJIMYHUHY C
JAPYTHMH  BEJIMYMHAMH, CTPOUTHh TpauKA W3YYCHHBIX 3aBHUCHUMOCTCH
(bU3UYECKUX BEIUYNH;

OTIPEICTISITh MOCIIE IPEIBAPUTEIHLHOTO 00CYXKICHHUS C TIeIaroroM CBOMCTBA TeTl,
dusnueckre SBICHHUS W MPOIECChI, HCIIOJIB3YS OCHOBHBIC IOJIOKCHUS
MOJICKYJISIPHO-KMHETHYECKOW  TEOpUM  CTPOSHUS  BEIICCTBA,  MPUHIUT
CYIIEPTIO3HIINU TIOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsja,
3akoH OMa JuIsi y4acTka WenH, 3akoH /[[ocoynsa—J/lenya, 3aKOH COXpaHCHHS
DHEPTUU; TPH ITOM HAXOJUTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa W €ro
MaTEMaTUYECKOEC BBIPAKCHHE C OMOpPOM Ha IMQpPOBBIE 00pa30BaTCIIbHBIC
pPECypCHI;

COOTHOCHUTH TOJT KOHTPOJIEM Tearora (Gu3nYeCcKue MpoIecchl U CBOUCTBA Tel,
B TOM YHCJIC M B KOHTCKCTE CUTyaI[Uil PAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa,
IpPH TIOMOIIM TeJarora BBISBJIATh MPUYUHHO-CIICJICTBCHHBIEC CBS3H, CTPOWTH
o0BsicHEHHE U3 1—2 JTOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA
Gu3ndecKuX sSBICHUH, PU3NIECKIX 3aKOHOB MIIM 3aKOHOMEPHOCTEHH;

pelaTh THIOBBIE pacyEéTHBIC 3a7aud B 1—2 NEHCTBHSI C OMOPOW Ha ajJTOPHTM,
NpeIBAPUTEIHHO Pa300PaHHBI COBMECTHO C MEAAroroM, UCIOIb3Ys 3aKOHBI U
dopMymbl, CBA3BIBAONINE (DU3HMUECKHE BETUYUHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJjayd 3alMChIBaTh KPATKOE YCJOBHE, BBISIBIATH HEIOCTATOK JAHHBIX JIJIS
pelieHns 3aja4d, BBHIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOIMMBIC IS €&
pellleHusi, TPOBOAWTH pacuY€éThl W CpaBHUBATh TIOJYyYEHHOE 3HAYCHHUE
(U3NIECKON BETMYHUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEJICTAaBICHUE O MPOo0JIeMax, KOTOPhIE MOKHO PEIIUTh MPU TTOMOIIH
(du3HUecKrX METOIOB IOCJE MPEABAPUTEIBHOTO OOCYXKICHHUS C TIEAaroroM;
UCTIOJIb3YS ONTMCAHNE UCCIIEIOBAHUS, BBIJIEISAThH POBEPSIEMOE TIPEINOIOKEHNE,
OIICHWBATh TMPABUJIBLHOCTh TOpPSAKA TPOBEACHHUS HWCCICAOBAHMS, JeNaTh
BBIBO/IbI;

YMETh HAXOJUTh C MCIOJIh30BAaHUEM MH(PPOBBIX 00pa30BaTEIBHBIX PECYpPCOB
OTIBITHI TI0 HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (U3HUECKUX CBOMCTB TeEI
(KamwUISIpHBIC SIBJICHUS, 3aBHCHMOCTh JABJICHHUS BO3JyXa OT €ro o0béma,
TEMIIEPaTyphl; CKOPOCTH TPOIIECCa OCTHIBAHMSI/HATPEBAHUS TIPU M3ITYYCHUHU OT
I[BETA M3JTYYArONICH/TOTIOMA0NIEH TOBEPXHOCTH; CKOPOCTh UCTIAPEHHSI BOJIBI
OT TEMMEPATYPHI KUAKOCTH U TUIOMIAAN €€ MOBEPXHOCTH; DIICKTPU3AIHS TET U
B3aMIMOJICHCTBHE DJICKTPUYCCKUX 3apsioB; B3aUMOJCHCTBHE TOCTOSHHBIX
MarHUTOB, BU3YyaJIM3aIMsl MATHUTHBIX MTOJICH MTOCTOSTHHBIX MarHUTOB; ACHCTBUS
MarHUTHOTO TIOJIS Ha MPOBOTHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA
AIEKTPOABUTATEIS TTIOCTOSHHOTO TOKA): (OPMYITUPOBATH TPOBEPSCMBIE
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MPEANOI0KEHUs, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O00OPYIOBaHUS C
OMOpOW Ha CXEMY; OINMCHIBATh XOJI OMbITa W (POPMYIUPOBATH BBIBOIBI IOA
PYKOBOJICTBOM II€4arora;

MMETb MIPEJCTABIICHHS O N3MEPEHNN TEMIIEPATYPBI, OTHOCUTEIBHOM BIAXXHOCTHU
BO3/lyXa, CUJIbl TOKA, HAIPSDKEHUSI C UCTIOIb30BAHUEM AHAJIOTOBBIX IPUOOPOB U
JAaTYUKOB (U3MYECKUX BEJIWYMH; NpU TOMOIIM T[eJarora CpaBHUBATb
pe3yabTaThl U3BMEPEHUH C YUETOM 3aJaHHOM aOCOJIFOTHOM MOTPENTHOCTH;
IIPOBOAUTH COBMECTHO C ME€AAaroroM MWCCIEAOBAHUE 3aBUCUMOCTU OJHOU
(¢u3nueckoi BETUYMHBI OT JPYrod C HMCIOJB30BAHMEM MPAMbBIX H3MEpPEHUM
(3aBUCUMOCTH  COTNPOTHUBIIEHUS TMPOBOJHUKA OT €ro JJWHBI, IUIOIIAN
IIOIIEPEYHOI0 CEYEHUS U YJEJIIBHOTO CONPOTHUBIICHMS BEIIECTBA IIPOBOJHMKA;
CWJIBl TOKA, WAYLIETO Yepe3 MPOBOAHUK, OT HANPSKEHUS HA MPOBOJHHUKE;
UCCIIEIOBAHME  [IOCJIENOBATEIBHOTO M [ApajuIeIbHOIO  COCAUHEHUU
OPOBOJAHUKOB): IUJIAHUPOBATh HCCIIEOBaHUE, COOMUpaTh YCTAHOBKY H
BBIIIOJIHATh U3MEPEHUS 110J] PYKOBOACTBOM IIE€AArora, Ciaeays npeaioKeHHOMY
IU1aHy, GUKCUPOBATh PE3yIbTaThl MOTYYEHHON 3aBUCMMOCTH B BHJI€ TaOJIUIl U
rpaduKoB, JenaTh BBIBOJIBI MO PE3YJIHTATAM UCCIEAOBAHUS TOCIE O0CYKICHUS
C [1e1arorom;

COOTHOCHTh KOCBEHHbIE H3MEpeHHs (usmyeckux BenuduH (yaeiabHas
TEIUIOEMKOCTh BEIIECTBa, COMPOTHUBIICHUE MPOBOJHMKA, pabOTa M MOIIHOCTH
ANEKTPUUYECKOTO TOKa): C IOMOUIIBI0 IMearora IUIAaHUPOBAaTh W3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIBHYIO  YCTaHOBKY, CJleAysd  NpeIIoKeHHON
UHCTPYKLMHU, U BEIYUCIIATH 3HAUCHUE BEJIIMUUHBI;

coOmoaTh TpaBuiIa TEXHUKH Oe30macHOCTH Npu paboTe ¢ 1abopaTopHBIM
000pyAOBaHUEM MOCTIE MPEIBAPUTEIHLHOTO 00CYKICHUS C TIEJaroroMm;
COIIOCTABJITh C IIOMOLIBKO IIeJarora MNPUHUMUIIBI JEHCTBUS HU3YYEHHBIX
pruOOPOB M TEXHHUUYECKUX YCTPOMCTB C OMOPOI HA UX OMHUCAHUs (B TOM YHUCIIE:
CUCTeMa OTOIUICHUS JOMOB, THUTPOMETp, TMapoBas TypOWHA, aMIEpMETp,
BOJIBTMETP, CYETYMK DJIEKTPUYECKOW DHEPrUU, DIEKTPOOCBETUTEIIbHbIC
npuOOpbI, HArpeBaTeNIbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), DIECKTPUUECKUE
OPEIOXPAHUTENN; 3IEKTPOMATHUT, 3JIEKTPOJIBHUraTelb IOCTOSHHOIO TOKa),
UCTOJIb3Ysl METOJUYECKHE MaTepuaibl O CBOMCTBaX (PU3MYECKHX SIBICHUU U
HeoOX0oMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJE NMPEABAPUTENIBHOTO OOCYKIEHHS C NEeJaroroM MpocCThbie
TEXHUYECKHUE YCTPOMCTBA M U3MEPHUTENbHBIE MPUOOPHl 1O CXeMaM |
CXEMAaTHYHBIM PHUCYHKaM (KHUAKOCTHBIA TEPMOMETpP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JBUTATENIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOIl, peocTar);
COCTAaBJIATH CXEMBbl DJJIEKTPUYECKMX LENed C IOCIENOBATENBHBIM U
NapajiyIeIbHBIM COEMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE O0O3HAYEHUS
AJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOJIUTH TMPUMEPBI/HAXOAUTh HHPOPMALMIO O MPUMEPAX MPAKTUYECKOTO
HCIIOJIb30BaHUs (PU3NUECKUX 3HAHUI B TOBCEAHEBHOM KU3HU JIs1 00ECTICUEHHUS
0e30macHOCTH IpU 00paIieHNH ¢ IpUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMM,
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COXPAHEHHS 3/0pPOBbSl U COOJIIOJCHHMS HOPM 3KOJOTMYECKOIrO IMOBEICHUS B
OKPYKAIOIIEU CPEAE;

— OCYILECTBIIATh C TOMOUIBIO TEAarora MOUCK HHPOpMaLHUHU (HUIUIECKOTO
colepkaHuss B ceTu HTEpHET, Ha OCHOBE HMEIOIMXCS 3HAHUUW U IYTEM
CpPaBHEHUS JOMOJHUTENBHBIX MCTOYHHMKOB BBIIACIATh MH(OPMAIUIO, KOTOpPAs
ABJIETCS IPOTUBOPEUMBOM MIIM MOXKET ObITh HETOCTOBEPHOM;

— MHCHOJb30BaTh MPU BBHINOJIHEHUU Y4E€OHBIX 3aJaHUN OTOOpPAHHYIO MEJarorom
HAYYHO-TIONYJISIPHYIO JIUTEPaTypy (U3HUUECKOr0 COAEPKaHUS, CIPABOUYHbIE
MaTepHalibl, pecypchl ceth HTepHET; BAaAeTh NPUEMaMHU KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJHON 3HAKOBOI CUCTEMBI B APYTYIO
C OMOPOY Ha AITOPUTM U YTOUYHSIOIINE BOIPOCHI MEJarora;

— co3/JaBaTh MOJI PYKOBOJCTBOM Iieflarora ¢ OOCYXJEHHEM IUlaHa paboThl
NUCBbMEHHbIE U KpaTKHUE YCTHbIE COO0OIIeHUs, 0000mas uHpopManuoo u3
HECKOJIbKUX MCTOYHMKOB (PM3MUECKOr0 COAEpX aHUS, B TOM YHCIE IMyOJIUYHO
NPEJICTABIISATh PE3yAbTaThl MPOEKTHON MM UCCIEA0BATEIBCKON IESITEIbHOCTH;
OpU 3TOM TPaMOTHO MCIOJIB30BAaTh M3YyUECHHBIH MOHATHUIHBINA ammapat Kypca
($u3HKHU, COMTPOBOKIATH BBICTYIIJICHUE TIPE3CHTALIUEH;

— TpY BBINIOJHEHUH YY€OHBIX MPOEKTOB U UCCIIEI0BAHUN (DPU3NUECKUX TPOLIECCOB
MOJl PYKOBOJACTBOM II€/larora pacrpeiensaTbh OOsS3aHHOCTH B TpYyIIe B
COOTBETCTBHM C MOCTABJICHHBIMU 33Ja4aMU, CIEIUTh 32 BBHIMOJIHEHUEM IJIaHa
JEeMCTBUI U KOPPEKTUPOBATH €T0, aIEKBATHO OLIEHUBATh COOCTBEHHBIN BKIIA]l B
NEeATENBHOCTD TPYIIBI; BBICTPAMBAaTh KOMMYHUKAaTHUBHOE B3aMMOJEHCTBHE,
HPOSIBJISISt TOTOBHOCTH pa3peliaTtbh KOHQIUKTHI.

9 KJIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTpaXkaTh
c(hOpMUPOBAHHOCTD y 00 yJAIOITUXCS YMEHHUM:

— OpHUEHTHPOBATHCS B TMOHATUAX U ONEPUPOBATH UMU Ha 0a30BOM YpOBHE:
cucTeMa OTcu€Ta, MarTepualbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIbHOCTH
MEXaHMYECKOro NBIKEeHUsS, nedopmarust (ympyras, MjiacTU4ecKas), TpEeHHE,
YeHmpocmpemMumenbHoe YCKopeHue, HEBECOMOCTb U TEPErpy3Kd; LEHTP
TSDKECTH, aOCOMIOTHO TBEPIOEC TENo, IEHTP TSHKECTH TBEPIAOTO Tela,
paBHOBECHE; MEXaHWYECKUe KoieOaHWs ¥ BOJHBI, 3BYK, HWH(Pa3BYK
U yJIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJHBI, IIKajla 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAbHO30PKOCTh, CHEKMPbl UCHYCKAHUS U NO2TOWEHUS,;
anb(da-, 6eTa- U raMMa-u3ITydeHHUs, U30TOTIBI, IepHAs YHEPTETHKA;

— COOTHOCHUTbH SIBJIEHUS TOCJIE MPEIBAPUTEIBHOTO OOCYXKIEHHUS C MEeJaroroMm
(paBHOMEpPHOE u HEPaBHOMEPHOE NpPSMOJIMHENHOE JBH)KEHHUE,
PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE, CBOOOJHOE TMaJIeHHE Te,
PAaBHOMEpPHOE JIBHIKEHHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTHBHOE
JBIDKEHHE, KoJie0aTelbHOE JBMIKEHHE (3aTyXarollue U BBIHYXKJICHHbIC
KoJie0aHus), PpPE30HAHC, BOJHOBOE  JIBIDKCHHE,  OTpaKeHUE  3BYKa,
MPSIMOJIMHEHHOE PacpoOCTPaHEHUE, OTPAKEHHE U MPETIOMIIEHUE CBETA, MOJTHOE
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BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHUE OEJIOr0 CBETA B CIEKTP U CIOKEHUE
CHEKTPAJIbHBIX IIBETOB, JIUCIEPCUSl CBETA, €CTECTBEHHAs pPAJHOAKTUBHOCTD,
BO3HUKHOBEHHE JIMHEMYAaTOro CHEKTpa M3JIy4YeHHUs)) IO OINUCAHUI0 HX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OIIBITOB, JI€MOHCTPUPYIOLIUX JaHHOE
(du3nuecKoe sBJICHUE;

pacno3HaBaTh C MOMOIIBIO TEAarora MpOSIBICHUE H3YyYEHHBIX (U3MUECKUX
SBJICHUW B OKPYXaIoleM MHUpe (B TOM yucie GU3NUeCKUe sIBJICHUS B MPUPOJIE:
OPWIMBBl U OTJIMBBI, ABMWKEHUE TiaHeT COJHEYHOW CHCTEMbl, PEaKTHBHOE
JIBUKEHUE  KUBBIX  OpPraHU3MOB, BOCHPUATHE  3BYKOB  IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEMCMHUYECKHE BOJIHBI, IIyHaMHU, 3XO0, I[BETa TEJ, ONTHYECKUE
SBJICHUS B IPUPOJIE, OMOJIOTMUECKOe JEHCTBUE BUIUMOTO, YIbTPadruoIeTOBOIO
U PEHTI€HOBCKOTO U3JYYEHMH; €CTECTBEHHBIM pPaAMOAKTUBHBIN  (OH,
KOCMUYECKUE JIyYd, PaJUOAKTUBHOE U3IyUYE€HUE MPUPOJHBIX MHUHEPAJIOB;
JIEUCTBUE PAIMOAKTUBHBIX M3TYyYEHUN HA OpraHU3M YeJOBeKa), MPH 3TOM M0]
PYKOBOJICTBOM Il€Jjarora MNEpeBOJUTh MPAKTUYECKYI0 3a7adyy B YyueOHYIO,
BBIJIEIISATH CYIIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (DU3UUYECKUX SIBJICHUM;
ONMKCHIBATh TIOJI PYKOBOJACTBOM II€Jjarora ¢ OOCYKJIEHHEM IulaHa padoThI
U3y4YCHHbIE CBOWCTBA Tell M (PU3MYECKHE SIBIICHUS, HCHOIB3Yys (PU3NYECKUE
BEJIMYMUHBI (CpeAHs i M MTHOBEHHas CKOpPOCTh Teja IMpU HEPaBHOMEPHOM
JBUKEHUH, YCKOPEHUE, MepeMeleHue, MyTh, YIJIOBas CKOPOCTh, CUjla TPEHUS,
CWJIa YIpYyrocTd, CUJa TSDKECTH, YCKOpEeHHE CBOOOJHOIO MaJieHus, BeC Tena,
UMIIyJbC TeJa, WMILYJIbC CHJIBI, MeEXaHudyeckas paboTa U MOIIHOCTD,
NOTEHIMallbHAs DJHEPrus Teja, MOJHATOrO HaJ TOBEPXHOCTHIO 3E€MJIH,
NOTEHIMAJIbHAsl SHEPrusi CXKATOM MPYXKHUHBI, KUHETUYECKAsl SHEPIUs, IOJIHas
MEeXaHUYecKasi JHEprus, IepuoJ M vacToTa KosieOaHUMl, [JIMHA BOJIHBI,
IPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeJb MPEIOMIICHHUS
Cpelpl); TpU ONUCAHUU C IOMOUIBI0 YYUTENs MpPaBWIbHO TPaKTOBAaTh
(¢u3ndyeckuil CMBICI HCHOJB3YEMBIX BEJIWYMH, OOO3HAUYEHHS W €IUHUIIBI
(¢u3nyeckux BEJIMYMH, C ONOPOM Ha METOAMYECKHUX MaTepuall HaXOAUThb
(GopMynbl, CBsA3BIBAIONIME JAHHYIO (U3MUECKYI0 BEIMYMHY C JIpYTMMHU
BEIMYUHAMH, CTPOUTh TpadUKM M3YUYEHHBIX 3aBUCUMOCTEH (QU3NYECKUX
BEJIMYMH;

XapaKkTepu30BaTh IOCJIE MPEIBAPUTEIBHOTO OOCYXKACHHUS C MEeJaroromMm
CBOMCTBA TeJl, PU3UUECKUE SABJICHUS U MPOLIECCHI, UCIIOJIB3YS 3aKOH COXPAHEHMUS
SHEPIUH, 3aKOH BCEMUPHOIO TATOTEHMS, MNPUHLUII CYNEPHO3ULUNA CHUII,
OPUHLMI OTHOCHTENBHOCTH ['anmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs
UMITYJIbCA, 3aKOHBl OTPAXEHMSI W NPEJIOMIICHHS CBETA, 3aKOHBI COXpaHEHUS
3apsI0BOrO M MacCOBOI'O YHCEN MPHU AEPHBIX PEAKUUAX; IPH 3TOM HAXOIUTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHa M €ro MaTeMaTHYeCKOE BBIPAXKEHHE C
oropoii Ha M poBbIe 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHUThH IOJI KOHTPOJIEM Iejarora (u3nyeckue mpouecchl U CBOMCTBA Tel,
B TOM YHCJIE€ U B KOHTEKCTE CUTYALMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISTH IIPU MOMOILM I1€1arora MPUYMHHO-CJIEJACTBEHHBIE CBS3H, CTPOUTH
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00BsICHEHHE M3 2—3 JIOTMYECKUX IIaroB € ONOpOil Ha 2—3 H3YYEHHBIX
CBOICTBA (PU3UUECKUX SABJICHUMN, (PU3NUECKUX 3AKOHOB MJIU 3aKOHOMEPHOCTEN;
pemaTh TUIIOBBIE PACUETHBIE 3a7auM B 1—2 NEMCTBUA C OMOPOM Ha alrOpPUTM,
MpeIBapUTEIBLHO Pa300paHHbIA COBMECTHO C, MCIOJIb3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBatONINE (DU3UUECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/layu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISABISTH HEAOCTAIOIIME WU U30BITOYHBIE
JaHHbIe, BBIOMpAaTh 3aKOHbI U (OPMYJbl, HEOOXOAUMBIE IJIsi PEIICHHUS,
OPOBOAUTH Pacy€Tbl W OLEHUBATH C IOMOILBIO YUUTENS PEATUCTUUYHOCTH
NOJIYYEHHOI'0 3HAaY€HUsI (PU3NUYECKON BEJIMYMHBI,

UMETh MPEJCTaBICHUE O MpobieMax, KOTOpble MOXHO PEIIUTh MPU MOMOIIH
(¢u3MuecKuX METOJOB; HCHOJb3YysS ONHCAHME  HCCIENOBaHUA, IOCIe
NpeBAPUTEIBHOTO OOCYKIEHHSI C TEJaroroM BBIJIEISATh POBEPIEMOE
OPENNONOKEHUE,  OIEHUBATh  MPABWIBHOCTH  MOpSAKAa  MPOBEACHUS
UCCJIeIOBaHUs, JIeJaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YNIHTATHl HAOIIOACHHIMA
U OTIBITOB;

YMETh HAXOJUTh C MCIOJb30BaHMEM LHU(POBBIX 00pa30BaTEIBHBIX PECYPCOB
OTBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUN WM (U3HUECKHX CBOWCTB TEN
(u3yuyeHue BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS DHEPIruMu;
3aBUCUMOCTb TMEpHOJa KoJieOaHUN MPY>KMHHOTO MAasgTHHUKA OT MAacChl Ipy3a U
KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTb OT aMIUIMTYAbl MajbIX KOJeOaHUN;
OpSMOJIMHEHHOE pacIpOCTPAHEHUE CBETA, Pa3IoKEHUE OEIoro CBETa B CIIEKTP;
U3y4eHHUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMeTa B coOuparomiedl JIMH3e; HaOJI0JIEHUE CIUIOUIHBIX W JIMHEHYaThIX
CIEKTPOB M3JIy4Y€HHUs): CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOIO
Habopa 00OpyAOBaHHSA C ONOPOH Ha CXEMy; OIMCHIBATh XOJ OMbITa M €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI [10]I PYKOBOICTBOM I1€/1arora;
OPOBOJUTh MPU HEOOXOJUMOCTU CEPUI0 TNPSMBIX H3MEPEHHH, Oompenesss
CpelHee 3HAu€HUE M3MEpsieMON BEIMYUHBl  (PoKycHoe  paccmosnue
coouparoweti JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
U3MEPEHUS/U3MEPUTEILHOT0 Tpubopa;

IPOBOJIUTH COBMECTHO C IIEAAroroM Mccie0BaHuE 3aBUCUMOCTEN (pU3MUecKux
BEJIMYMH C MCIOJB30BAaHUEM IMPSIMBIX H3MEPEHUH (3aBUCHMOCTb MYTH OT
BPEMEHHU MPU PaBHOYCKOPEHHOM JABM)KCHUU 0€3 HaualbHOM CKOPOCTH; IEPUOA
KoJIeOaHMI MaTeMaTHYECKOro MasiTHHUKA OT JJUHBI HUTH; 3aBUCHUMOCTH YIJia
OTpaXXKEHMUsI CBETA OT YIJVIa MAaJEHUs U yIJla IMPeJIOMJIEHUS OT yIJla NaJeHus):
nociie 00CyKJeHUs MO0l pyKOBOJCTBOM IeJarora IjaaHupoBaTh UCCIIEI0OBAHUE,
co0upaTh YCTaHOBKY, (PUKCHUPOBATh pE3yJIbTaThl MOJYyUYEHHOW 3aBUCHMOCTHU
¢u3ndyeckux BEIMYMH B BHJE TaOIMI W TpapuKOB, Je€1aTh BBIBOJBI IO
pe3ysibTaTaM HCCIIENOBaHUS;

COOTHOCUTH KOCBEHHBIE U3MEpPEHUS PUZNIECKUX BETUUUH (CPEIHSSI CKOPOCTh U
YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JABWXEHHH, YCKOPEHHE CBOOOJHOIO
NajeHusi, KECTKOCTb MNPYXKUHBL, KOIPPUUUEHT TPEHHUS CKOJIBKEHUS,
MEXaHu4eckas paboTa W MOIIHOCTh, YacToTa MW TMeEpHoJa KojieOaHuM
MaTe€MaTU4YeCKOT0 U NPYKUHHOTO MasiTHUKOB, ONTUYECKasl CHUJIa COOMparoLen
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JUH3bI, PAAUOAKTUBHBIN (POH): C MOMOILBIO ME€arora MIaHUPOBaTh U3MEPEHUS;
coOupaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY M BBIINOJHITH U3MEPEHUS, CIENys
NPEMJIOKEHHOM ~ MHCTPYKLMHM;  BBIYUCIATH  3HAYEHUE  BEJIMYMHBI U
aHAIM3UPOBATH MOJYYEHHBIE PE3YyJbTaThl C YYETOM 3aJaHHOW MOrPELIHOCTH
U3MEPEHN;

coOoaTh IpaBWiIa TEXHUKH O€30MacHOCTH NMpu padoTe ¢ 1abopaTOpHBIM
000pyA0BaHUEM MOCIIE MPEIBAPUTEIHLHOTO 00CYKIEHUS C NIEJaroroMm;
COMOCTAaBJSATh C TMOMOIIBI0 IM€Jarora OCHOBHbIE MPU3HAKU H3YUYEHHBIX
¢uznueckux Mojenel: MaTepuaibHas TOYKa, aOCOMIOTHO TBEPAOE TEO,
TOYEYHBIM UCTOYHUK CBETA, JIy4d, TOHKas JIMH3a, MJIaHETapHas MOJeElb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO si/ipa C OTIOPOM Ha METOIMYECKUE MaTEpUaIIbI;
XapaKTepu3oBaTh IOCIE MPEABAPUTENBHOIO OOCYXACHUS C IMEeJarorom
OPUHLMIBL JIEUCTBUSI U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpoi Ha WX ONucaHud (B TOM YHUCIE: CIUJOMETp, AATUUKH TOJOKEHUS,
PacCTOSIHUSI ¥ YCKOPEHHUs, pakeTa, 3XOJOT, OYKH, MEPHUCKOM, ¢oToarmapar,
ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOIN, JO3UMETp, Kamepa Bunbcona),
UCTIOJIBb3YA IMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

UCIIOJIb30BaTh MO/ PYKOBOJCTBOM I€Iarora CXeMbl U CXEMAaTHUYHbIE PUCYHKH
U3YYCHHBIX TEXHHUYECKHUX YCTPOMCTB, HW3MEPUTEIBHBIX MPUOOPOB U
TEXHOJOTHYECKUX IMPOIIECCOB MPH PEIICHUH Y4YEOHO-TIPAKTUUYECKUX 3ajady;
ONTUYECKHE CXEMBbI ISl MOCTPOEHUS H300paKeHUH B IUIOCKOM 3epKaje U
coOuparomiei JMH3E;

OPUBOJUTH MPUMEPHI/HAXOAUTh MHPOPMALUIO O TMPUMEPAX MPAKTUYECKOTO
UCIOJIb30BaHMs (PU3UUYECKUX 3HAHUI B TOBCEAHEBHOM JKU3HU JJIs1 0OeCTICUeHUS
0e30macHOCTU MpU OOpAIEHUH C TPUOOPAMU U TEXHUUYECKUMH yCTPOMCTBAMU,
COXpAaHEHHS 3/0POBbSl U COOJIIOJICHHS HOPM DJKOJOTUYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPELE;

OCYIIECTBIISITH TIOJT PyKOBOJICTBOM I€/larora MoucK uHdopmanuu Gu3n4eckoro
conepkaHusi B ceTH VHTepHET, caMOCTOSTENbHO (HOPMYITUPYs TMOUCKOBBIN
3ampoc, HAXOAUTh MYTH  OINPENEIECHHUS  JOCTOBEPHOCTH  IOJIYYEHHOU
UH(pOpMAIN Ha OCHOBE UMEIOIINXCS 3HAHUM U JJOTIOIHUTEIBHBIX UCTOYHUKOB;
UCTOJIb30BaTh HPU BBINOJHEHUU YUEOHBIX 3aJaHU OTOOpPaHHYIO MENaroroM
HAYYHO-TIONYJIAPHYIO JIUTEpaTypy (PU3MUECKOro coaep:kKaHusi, CIpaBOYHBIC
MaTEpHAJIbI, peCcypchbl ceTH MHTEepHET; BIaAeTh NPUEMAaMH KOHCIIEKTUPOBAHHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMAIMKU U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO
C ONOpOIl Ha AJITOPUTM M YTOYHSIOIIME BOIPOCHI MENArora; co3AaBaTh MOJ
PYKOBOJICTBOM Ieiarora ¢ o0Cy>XJIeHHEM I1aHa padOThl MMCbMEHHBIE U YCTHBIE
COO0O01IeHUsT HAa OCHOBE MH(OPMALINK U3 HECKOJIBKUX UCTOYHHUKOB (DU3HMUECKOTO
cColepKaHus, MyOJUYHO TMPEACTABIATh  PE3yNbTaThl MNPOEKTHOM  WIH
UCCIIEI0BAaTENbCKOM  JIESITEIbBHOCTH; MPU OSTOM TIPAMOTHO HCIIOJIb30BATh
W3YUYCHHbIH TMOHSITUHHBIA amnmapar u3y4yaeMoro paszaena (Qu3uku u
COMPOBOXK/JATh BBICTYIUICHHE Mpe3eHTaluel ¢ y4e€ToM 0cOoOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHKUE U KOJIMYECTBO YaCOB, OTBOJIMMBIX Ha OCBOCHUE KAXKJI0M TeMbl yueOHoro npeamera «Dusnkar»
[IpumepHOl amanTUPOBAaHHON OCHOBHOM 00pa30BAaTENbHON MPOrpaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHHs OO0YYalOLIUXCS C
3aJIepKKOM TICUXMUYECKOr0 pa3BUTHUS, B LIEJIOM COBMANAIOT C COOTBETCTBYIOUIMM pazfeioM [IpumepHoil pabouell mporpamMmbl
yueOHoro npenmMera «®Puznka» 00pazoBaTeNIbHOM MporpaMMbl OCHOBHOTO 0011ero oopasosanus. [lpu stom Oprannsanus Bnpase
camMa BHOCHUTb U3MEHEHHS B COJIEP)KAHUE U paclpelesieHHe yueOHOro marepuana 1o rojaM oOydeHHs, B MOCIIEI0BATEIbHOCTD
U3y4YEeHHs] TEM M KOJIMYECTBO YacOB HA OCBOEHUE KAXKIOM TEeMbl, ONpEeleJIEHUE OpraHU3alMOHHBIX (opMm oOydeHus U T.II
OO60CHOBAaHHOCTh JTaHHBIX W3MEHEHUH olpesenseTcss BhIOpaHHbIM oOpa3zoBarenbHON opranuzaiueil YMK, uHauBuayanbHbIMU
NCUXO(U3NIECKUMU OCOOEHHOCTSIMHM KOHKPETHbIX oOywatomuxcsi ¢ 3[IP, cremeHbl0 yCBOEHHOCTH HUMH YYEOHBIX TEM,
pEKOMEHJAIUSAMU IO OTOOPY U aJjanTaluy Y4eOHOro MaTepurarna rno Gu3nke, npeAcTaBieHHbIMU B [10sICHUTENIBHOM 3amKCKe.

7 KJIACC (68 u)

BeJUYHHBI (2 1)

usnueckux BemuuuH. Qusuueckue npubopsl®

TemaTuyeckuii OcHOBHbBIE BHIbI ASITeJILHOCTH YYALIMXCS
OcHOBHOe coep:KaHue . N
0J10K, TeMa (Ha ypoBHe yueOHbIX AeiicTBHUI)
Pa3nen 1. @u3uka u eé posib B O3HAHMH OKPY:Kaioiiero Mmupa (6 1)
dusznka — ®dusuka — Hayka o mpupone. SeneHus | BpliBieHHE OCHOBHBIX Pa3IH4MA NpH MOMOIIM IEAarora Mexay (QU3HYeCKMMH M XUMHYECKHMH
Hayka o npupoge | npupomsl  (MC®).  ®usmueckue  sBuenus: | npespaienusmMu (MC — xumus).
2u) MEXaHWYECKHE,  TEIUIOBBbIE,  d3JEKTpUYeckue, | PacriosHaBaHMe W KiaccH(UKamMs MOCie OOCYXIEHHS C MEeJaroroM HpH MOMOIIM HAaBOISIINX
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE. BOIPOCOB (DPM3MYECKMX  SIBICHUHA: MEXaHWYECKUX, TEIUIOBBIX, OJIEKTPHYECKHX, MAarHUTHBIX
1 CBETOBBIX.
Habmronenue u onrcanne pU3nIecKuX sIBIICHAN Ha 6a30BOM YpOBHE.
dusznyeckne duznueckue BEJIUYHHBI. Usmepernne | OmpeneneHue Mpy MOMOIH ITeIarora eHbI IeJICHHS IIKaJIbl H3MEPUTEIILHOT0 pHOopa.

Wzmepenne mo o0pa3ily mojx pyKOBOJCTBOM Mearora JHHEWHBIX Pa3MEpOB TEN M HPOMEKYTKOB

5 MC — /1eMEHTBI CONIEPIKAHNS, BKIIOYAIOIIIE MEKIIPEMETHBIE CBS3H, KOTOPHIE MOIPOOHEE PACKPHITH B TEMATHYECKOM IIAHUPOBAHHH.
6 KypcuBoM 0603HaueH yaeOHbIH MaTepua, KOTOPbIH H3ydaeTcsl, HO HE BHIHOCHTCS Ha TIPOMEXKYTOUHYIO M HTOTOBYIO aTTECTAIIHIO.
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Tozpewnocmo  usmepenuti.  MexyHapoaHas
CHCTEMA €/IMHHUII.

Jemoncmpayuu’

1. MexaHn4eckue, TEIUIOBBIE, 3JIEKTPUYECKHE,
MarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. duznygeckre TpuOOPHI U MPOLEAypa NPSMBIX
W3MEpPeHNIl  aHaJOTOBBIM U IM(POBBIM
pudopoM.

@Dponmansvuvie nadopamopHvie padomvl UIU
INEKMPOHHAS OEMOHCIMPAY UL,

1. Onpenencuue LIEHBI JIETIeHUs
HU3MEPUTEITLHOTO npudopa (ucmonp3ys
TEXHOJIOTHUECKYIO KapTy SKCIICPUMECHTA).

2. N3mepenne  00béMa  KHUAKOCTH U
TBEPAOTrO Tena.

3. Onpeoenenue pazmepos Maivlx mei.

BPEMEHH C YIETOM ITOTPEITHOCTEH.

Nzmepenne mo o6pasity o1 pyKOBOACTBOM Iefiarora 00b&éMa »XHUIKOCTH U TBEPIOTO Tea.
Wzmepenne 1o o0pasity Mo pyKOBOJICTBOM IEarora TeMIepaTyphsl IPH MOMOIIH )KUAKOCTHOTO
TEpMOMETpA U JIATYMKA TEMIIEPATypBbI.

BeirmoniHeHNe HECTIOKHBIX TBOPYECKHX 3aJaHUil C OMNOpPOH Ha aJropuTM, IPEABAPHUTEIHHO
Ppa3o0paHHBIH C TIEAArOroM I10 IIOUCKY CITOCOOOB M3MEPEHHST HEKOTOPBIX (PH3MYECKUX XapaKTEPHUCTHUK,
HampuMmep, pa3MepoB MalbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YAAJIEHHBIX OOBEKTOB, OONBIINX
paccTosHUI, MaJIbIX MPOMEXKYTKOB BpeMeHn. O0CykIeHHe TpeiaraeMbIX Clioco0O0B.

EcrecTBeHHO-
Hay4YHBIH MeTo/
no3Hanus (2 4)

Kak ¢usuka u Jpyrue ecrecTBeHHbIE
HAyKU U3Yy4aroT Npupoxay. EcmecmeerHo-HayuHbili
Memoo NO3HaHus: HabmoOeHue, NOCMAHOBKA
HAy4HO20  8ONpOCA,  BbIOBUdICEHUE — 2Unome3,
9KCNepuMeHm no nposepke cunomes, oOvACHeHUe
Habodaemozo seienus. Onucanue Qusuyeckux
S61EeHULL C NOMOWBIO MOOeJIell.

[Ipeamer u MeToabI HUUKH.
Hemoncmpavuu

1. Ompenenenre MOrpenIHoCTH
SKCIEPUMEHTA.

BBI}IBI/I)KCHI/IC TUIIOTE3 MOCJIC TPEABAPUTEIILHOI'O 06Cy)K}1€HI/I${ C rneaarorom, 06’])$ICH$[IOH_II/IX MPpOCThIC
SABJICHUA, HAITPUMEDP:

— IOYEMY OCTaHaBIMBACTCS JBHXKYILEECS 110 TOPU30HTAILHOMN MTOBEPXHOCTHU TEIO;

— [0YEMY B JKapKYIO IIOr0/ly B CBETJION OAEKIE MIPOXJIaIHEN, YEM B TEMHOM.

Be160p crioco60B MPOBEPKH TUIIOTE3 M3 MPEATI0KEHHBIX MIEIar0OroM.

HaGmonenue NpeayioKeHHBIX [e1aroroM HCCICIOBAaHUN [0 TPOBEPKE KaKOW-TUOO THIIOTE3bl,
HallpUMep: JaJbHOCTh MOJNETA IIAPUKA, IMYIICHHOrO T'OPH30HTAJIbHO, TeM Oojblie, 4eM Ooiblie
BBICOTA ITyCKa.

[ocTpoeHre COBMECTHO € MeIaroroM MpoCcTeHIMX Mojienel (PU3NUECKHX SBJICHHUH (B BUIIE PUCYHKOB
WU CXEM), HaIllpuMep NajieHue NpeaMeTa; IpsIMOJIMHEIHOE paclipocTpaHEHHE CBETa.

Paznen 2. IlepBona

YajJbHbl€¢ CBEICHUA O CTPOCHHUH BEeLIECTBA (5 '-l)

Ctpoenue
emectBa (1 4)

CTpoeHHe BelIecTBa: aTOMBI U MOJICKYIBI, UX
pasmepol. Onvimsl, 0oKasvlearouue OUCKpemHoe
cmpoenue seuyecmad.

dponmanvuvie nadopamopnvie padomel u

HaGnronenne n vHTEpIpETays COBMECTHO C TIE€AaroroM ONBITOB, CBUIETEIbCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOSHHUH BEIIECTBA: ONBITH C PACTBOPEHHEM Pa3IMYHBIX BEILECTB B BOJIE.

OueHka MPU TIOMOIIN TEXHOJIOTHYECKON KapThl pa3MepoB aTOMOB M MOJIEKYJN C HCIIOIB30BAHHEM
(hortorpaduii, moTy4eHHBIX Ha aTOMHOM CHIIOBOM MHKpockore (ACM).

OrmpezieneHue mociie mpeIBapuTeIbHOr0 00CYKICHUS C IIEIaroroM pasMepoB MAabIX Tell.

7 Bee JlemoncTpaimu u JlaboparopHbie paOOThI, IPEICTABICHHEBIC B COIEPKAHUH, TOMYCKAETCs(MOKHO) IPOBOIUTD, UCIONB3YsI MHOOPMAIIHOHHBIEC U 3JIEKTPOHHBIE TEXHOIOTUH (LIU(POBBIC
0o0pa3oBaTeIbHBIC PECYPCHI).
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onvimui®.
1. Ouenka quamerpa aTomMa METOAOM psiioB (cC
HCTIONB30BaHUEM (oTorpaduii).

JABu:xeHue

U B3aMMOJeiCcTB
He 4acTuI
BelecTBa (2 4)

JBmwxkenue yactu BeniecTBa. CBI3b CKOPOCTH
JIBIKEHMSI YaCTHIl ¢ TeMIiepatypoil. bpoyHoBckoe
nBikenue, muddysus. Baumodeiicmsue uacmuy
sewecmea. NPUMsIdICeHUe 1 OMmmanKkugaHue.

Jemoucmpayuu

1. Habnronenue OpoyHOBCKOTO IBHKEHUSI.

DponmanvHvle nadopamopHsle padbomol u
onsimul

1.OmpiTel 1O HAONIOJCHUIO

pacuIMpeHus ra3oB.

2.0nbITEl IO OOHAPYKEHUIO JICHCTBUS CHII

MOJIEKYJIIPHOTO IIPUTSIKEHUSL.

TCILUIOBOI'O

Habmonenue n o0bsicHEHHE TP TOMOIIIY TTeAarora OpoyHOBCKOI'O IBW)KEHHS U ABIeHUs 1uddy3un.
[IpoBenenne u 0OBSCHEHUE C OMOPOI Ha ANTOPUTM, INPEABAPUTEIHLHO Pa300paHHBIA C MeJarorom
OIBITOB I10 HAOMIOAEHHUIO TEIUIOBOTO PACIINPEHNUS I'a30B.

[IpoBeneHne u OOBSCHEHHE OIBITOB C OMOPOW HA alITOPHUTM, NPEABAPHTENBHO Pa300paHHBIN C
MeJaroroM 1o 0OHAPYKEHUIO CHIT MOJIEKYIISIPHOTO TIPUTSDKEHUS U OTTaJIKUBAHUSL.

ArperatHsble
COCTOSTHUS
BeuiecTna (2 1)

ArperaTHbie COCTOSIHHS BEIIECTBA: CIMpOeHUE
24308, JrcuoKocmett u meépobix
(kpucmanauueckux) men. B3aumoceazv medxncoy
ceolicmeamu  6ewecms 6 pPA3HLIX aAcpe2amHblX
COCMOSIHUAX U UX  AMOMHO-MOIEKYISIPHbIM
cmpoeHueM. Ocobennocmu azpe2ammuix
COCMOSIHULL 800WbL.

Hemoncmpavuu

1. HaGmonenue nuddyzun.

OnucaHue o PyKOBOJCTBOM IeAarora (C UCHOIb30BaHUEM MPOCTHIX MOJIeNIei) OCHOBHBIX paziIuyunit
B CTPOCHMHU Ta30B, JKUJKOCTEH U TBEPJIBIX TEI.

HavanbHble mpencTaBieHUss O Maliol CXKMMAeMOCTH IKHIKOCTeW W TBEPABIX Tel, OONbLIOH
C)KMMAEMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM YPOBHE I0J] KOHTPOJIEM Meaarora 0 coxpaHeHuu (opMbl TBEPABIX TN U
TEKY4eCTH >KUAKOCTH.

Habironenue 3a onbITaMy, J0Ka3bIBAIOLIUMU, YTO B TBEPJOM COCTOSIHUH BOJIbI YACTHUILIBI HAXOZSTCS B
CpelHeM Jajbliie JPYyr OT Ipyra (INIOTHOCTh MEHBIIIE), UM B JKUIKOM.

VYcraHOBIIEHHE € ONOpPOM HAa JUAAKTUYECKUH MAaTepuan MpPOCThIX B3aUMOCBSA3EM MEXAY
0COOCHHOCTAMU arperaTHbIX COCTOSHHUN BOABI M CYIIECTBOBAaHHMEM BOJHBIX opraHusmoB (MC —
6uororusi, reorpadusi).

Paznen 3. /IBu:kenue u B3aumoaeiicreue e (21 u)

Mexanuueckoe
aukenue (3 9)

Mexannueckoe JABWkeHUe. PaBHOMepHOe u
HepaBHOMepHoe nBmkeHue. Ckopocts. Cpedusas

CKOpOCmMb  NpU  HEPABHOMEPHOM — OBUIMCEHUU.
Pacuér nytu v BpeMeHU JBUKEHUS.
Jemonucmpavuu
1. HaOmronenye MeEXaHWMYECKOrOo  IBIKEHHUSA

HccnenoBanne paBHOMEPHOTO ABM)KEHHS M ONIPENEICHUE €TO MPU3HAKOB TIOCIIE MPEABAPUTEIHHOTO
00CYKIIEHHS C TIeIarOTOM.

HaOmronenne HepaBHOMEPHOT'O IBKEHUS U OIIPE/IEIIEHHE €I0 OTIMYIHNH OT PABHOMEPHOT'O JIBIKEHHUS
TI0CIIE TIPEJBAPUTEIILHOTO 00CYXKICHHS C MIEJarorom.

PelieHre THMOBBIX PAacuETHBIX 3a7a4y B 1—2 AEHCTBHS C OMOPOIl HAa ajJrOpUTM, MPEIBAPUTEIHLHO
pa300paHHBIN COBMECTHO C MEJaroroM Ha ONpeNeNieHne MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOI'O

8 3nech 1 anee NPUBOANTCS PaCHIMPEHHBIN epedeHb Ta00paTOPHBIX PAOOT U OMBITOB, U3 KOTOPOTO YIUTENh JeTIaeT BHIOOP 10 CBOEMY YCMOTPEHUIO U C YUETOM CIHCKA SKCIICPIMEHTAIBHBIX 33aHHH,
npeyiaraeMbix B pamkax OI'D 1o pusuke.
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Tena.
2. Uzmepenue
JTBYDKCHUISL.
Dponmanvhvie nadopamopHsle padomol u
onsimul
1. Ompenenenne  CKOpPOCTH  PaBHOMEPHOTO
JMBWOKEHUS (IMIapyUKa B JKAAKOCTH, MOJICIH
AJIEKTPUYECKOT0 aBTOMOOWIIS U T. T1.).
2. OmnpenencHue cpenHein CKOpOCTHU
CKOJIBKEHHUsI Opycka WM IIapuKa [0
HaKJIOHHOH TTOCKOCTH.

CKOpPOCTHU pr[MOJ'IPIHefIHOFO

JABHXKCHUA.
Amnanns Ipy MOMOIIX reaarora Fpa(bI/IKOB 3aBUCHUMOCTH ITYTU U CKOPOCTU OT BPEMCHU.

HNuepuusi, macca,
IJIOTHOCTH (4 1)

SBnenue HUHEPLIUH. 3axon uHepyuu.
Bzaumooeiicmeue men xak npuuuma uzmeHeHus
ckopocmu  0gudcenuss men. Macca kax mepa
unepmuocmu meaa. IlnorHocts BemectBa. Cas3b
NIOMHOCMU C KOIUYECMEOM MOIEKYI 8 eOuHuye
0bvéma sewgecmsa.

Hemoncmpayuu

1. HabGnroneHue siBICHUS HHEPIHH.

2. HabnroneHre M3MEHEHUsS] CKOPOCTH TP
B3aUMOZCHCTBUHU TEIL.

3. CpaBHeHue Macc 1Mo B3aUMOJICHCTBHUIO TEIL.

OOBsICHEHHE TIPH TOMOIIM TEXHOJOTHUCCKOW KapThl W MeJarora W IMPOrHO3HUPOBAHUE SIBICHUM,
00YCIIOBJICHHBIX MHEPIIMECH, HANPUMEP: YTO MPOUCXOIMUT IMPU TOPMOKCHUHM WM PE3KOM MAaHEBPE
ABTOMOOWIISI, TIOYEMY HEBO3MO)KHO MTHOBEHHO MPEKPATHTh ABHKEHHE Ha BEJIOCHIIE/IE HJIH CaMOKaTe
UT. I

HabGntonenne 1 0a30BBI aHajIM3 OINBITOB IOl PYKOBOJCTBOM II€Aarora, JeMOHCTPHPYIOIINX
M3MEHEHUE CKOPOCTH JBUKEHHUS TENA B PE3yJbTaTe ACUCTBUSI HA HETO IPYIUX TEIL.

PenieHre TUMOBBIX pacu€THBIX 3aja4 B 1—2 neicTBUSA C OMOPON HA aNrOpUTM, MpPEABAPUTEIHLHO
pa300paHHbIil COBMECTHO C TIEaroroM Ha OIpeJieieHHe MacChl Tena, ero 00béMa U IIOTHOCTH.
HaGmronenne u 0a30BBI aHAMW3 OMBITOB IO PYKOBOJACTBOM II€Aarora, IEMOHCTPHPYIOIINX
3aBUCUMOCTb U3MEHEHUS CKOPOCTH Teja OT €ro Macchl IIPU B3aMOEHCTBUM Tell. M3Mepenne Maccel
TeJla Pa3InYHbIMU CTIOCOOAMHU.

Ornpenenenye COBMECTHO C MEJAroroM IUIOTHOCTH Tejla B PE3yJbTaTe U3MEPEHHs ero Macchl U 00bEMa.
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Cuna. Buael cna
(14 )

Cumna KaK XapaKTepUCTHKA
B3aumMopeiictBus Ten. Cuia yrnpyrocTd M 3aKOH
I'yka.  Usmepenue  cunv c  noMOwbio
ounamomempa. SIBIeHHE TATOTEHHS H CHJIA
Tsokectu. Cuna madsxicecmu Ha Opy2ux NiaHemax
(MC). Bec mena. Hegecomocmob. ClOXEHHUE CHII,
HanpaBJIEHHBIX o OJTHOM MIPSIMOH.
PaBHopeiictBytomas cuin. Cuna mpenus. Tpenue
cKobdICeHUst U mpenue nokosi. Tpenue 6 npupooe u
mexnuxe (MC).

Jemoncmpayuu’

1. CnoxeHue cuiI, HAMPABJICHHBIX MO OTHOW
HpSAMOH.

2. Jlemoncmpayus  cuivl
PA3UYHBIX MAMEPUATIAX.

Dponmansvhuvie nabopamopHvle pabomsl u

onvimbul.

1. Onpenenenue MIOTHOCTH TBEPIOTO TeIa.

2. OmbITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh
pactsbkeHust  (nedopmanyu) OPYKHHBL  OT
IIPUJIOKEHHOU CHUJIBIL.

3. OmbIThl, JEMOHCTPUPYIOLIHE 3aBUCHMOCTh
CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tela U
XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

ynpyeocmu  Ha

M3yueHne coBMECTHO ¢ MENAroroM B3auMOAECHCTBHA KaK IPUYNHBI U3MEHEHHSI CKOPOCTH TeJa WU €ro
nedopmanuu.

OnucaHne Ha HA4aJIbHOM YPOBHE PEANIbHBIX CUTYaIlMi B3aUMOJEHCTBUS TEN ¢ MOMOLIBIO MOZETIEH, B
KOTOPBIX BBOAUTCS TIOHSTHE U N300paKEHHE CUIIBL.

M3yuenne mox pyKOBOACTBOM II€arora CUIbl YINPYTOCTH, 3aBUCUMOCTH CUJIBI YIPYTOCTH OT
YIUIMHEHHS PE3MHOBOTO ITHYPa WIIH MIPYXXHUHBI (C TOCTPOSHNUEM rpaduka).

AHanu3 ¢ onopoi Ha JUJAaKTHYECKUH MaTepual Mo KOHTPOJIEM Iearora NpakTH4ecKuX CUTyalui,
B KOTOPBIX MPOSIBIISIETCS JICHCTBHE CHJIBI YNPYroCTH (YIPYTroCcTh Ms4a, KPOCCOBOK, BETOK JiepeBa
u 1p.).

AHanuz ¢ onopoil Ha AUJAKTHYECKHI MaTepuas oA KOHTPOJEM Ielarora CUTyalui, CBSI3aHHBIX C
SIBICHUEM TSTOTEHHUSL.

[ToHnMaHue ¢ omopod Ha CXEMbl NMPU MOMOIIM Ierarora OpOWTaIbHOIO NBIDKEHUS TUIAHET C
UCIIOJIb30BaHHUEM SIBJICHUS TATOTEHHs 1 3aKkoHa nHepun (MC — actpoHOMHUS).

H3mepenune Beca Tena ¢ moMomnpi0 quHaMomerpa. OOOCHOBaHME 3TOr0O criocoda M3MEpeHUs Mocie
TIOBTOPEHMUS C NEJarorom.

HabntoieHue siBIIeHUSI HEBECOMOCTH.

HabntoneHne 3a 9KCHEpUMEHTABHBIM MIOTYYEHHEM MPABUIIa CIIOXKEHHS CHJI, HAIPaBJICHHBIX BIOIb
ofHOM npsiMoit. OripenenieHre Mpy MOMOIIIH [eIarora BeTUYNHbBI paBHOAEHCTBYIOIIECH CHII.
N3ydeHne noJ pyKoBOACTBOM IIEAArora CUJIbl TPEHUS CKOJIbKEHUS U CUJIbI TPEHUS IIOKOSI.
HccnenoBanre ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMMOCTH CHJIBI TPEHHS OT Beca Tena
Y CBOMCTB TPYILUXCS [TOBEPXHOCTEM.

ba30BbIii aHanu3 ¢ ONOPOM Ha JUAAKTUYECKUH MaTepuall IOZ KOHTPOJIEM IE€Jarora NpakTHUYECKUX
CHUTYaLlMii, B KOTOPBIX IPOSIBIISIETCS JEHCTBHE CUIIBI TPEHHUS, UCIIONB3YIOTCS CIIOCOObI €€ YMEHbLICHHS
WIM YBEIWYCHUs (KaTaHWE HA JIbDKAX, KOHbKaX, TOPMOXKEHHE aBTOMOOWIS, MHCIIOIb30BaHHE
MOANIMITHUKOB, IJIaBaHUE BOAHBIX KUBOTHBIX U Jip.) (MC — Guomnorus).

Perrenne THNOBBIX pacd€THHIX 3a1a4 B 1—2 MEHMCTBUS ¢ OMOPOW HA aJTOPHUTM, MPEIBAPHTEIBHO
Ppa300paHHBII COBMECTHO C IIEJar0roM ¢ HCIIONb30BaHHEM (DOPMYIT T pacuéra CHIIBI TSDKECTH, CHIIBI
YIIPYTOCTH, CUJIBI TPEHHSI.

Pasnen 4. J/laBaenue TBEPABIX TeJ, JKUAKOCTel 1 razo (21 )

JaBienne.
Iepenaua
JaBJICHUS
TBEPABIMU
TeJIaMHu,
SKHKOCTAMHA U
razamu (3 4)

Hasnenue. Cnocoobl ymeHbuleHUst U YEeIudeHus.
oaenenusl. Jlasnenue 2asa. 3asucumocms
Oaenenusi 2a3a om obvéma, memMnepanypul.
Ilepedaua oasnenus meépovimu mearamu,
arcuoxkocmamu u eazamu. 3axon Ilackans.
ITneemamuueckue MawuHbl.

Hemoncmpayuu’®

1. 3aBucUMoOCTH

TEMIIEPATYPHI.

JaBJICHUA rasa oT

AHanu3 1 00BsACHEHHE C OIOPOil HAa TUAAKTHYCCKHH MaTepHal o[ KOHTPOJIEM IIearora OmbITOB U
MPaKTHYECKUX CUTYallHi, B KOTOPBIX IPOSIBIISIETCS CHIIA JABJICHHUSL.

OO60cHOBaHHE C OTIOPOI HA TEXHOJIOTHYECKYIO KaPTY P IIOMOIIH [Iearora Crroco00B YMEHBIIIEHUS 1
YBEIINYCHUS IABJICHUS.

V3ydeHne mox pyKoBOICTBOM ITe/Iarora 3aBUCHMOCTH JIaBJICHHS ra3a oT 00bEMa 1 TeMIIepaTyphl.
W3ydenne non pyKOBOICTBOM IIelarora 0COOCHHOCTEH Iepeadyn TaBiIeHUs TBEPABIMU TeNaMu,
KHAKOCTSIMHU U razaMd. OOOCHOBaHHE PE3yJIBTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIECTBA B
TBEPIOM, JKHUIIKOM U ra3000pa3HOM COCTOSHHUAX NPETIOKEHHBIMU (GOPMYIHPOBKAMH.

HaOnroneHue 3a SKCriepiMeHTaIBHBIM J0Ka3aTeLCTBOM 3akoHa [lackars.
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2. Hepez[aqa JaBJICHUS )XUAKOCTBIO U I'a30M.

Pemenne THMOBBIX pacyéTHBIX 3aad B 1—2 JeiCTBUS ¢ OMOPOH Ha alNrOPUTM, NPEABAPUTEIBHO
pa300paHHBI COBMECTHO C MEaroroM Ha pacuéT JaBJICHHS TBEPIOrO Tea.

JlaBienne
sKuaAKoCTH (5 4)

3aBUCUMOCTD JIABJICHUS )KUIIKOCTH OT TTYOHHBI.
Tuopocmamuueckuii napaookc. Coobwarouuecs
cocyowl. T'udpagiuueckue Mexanuzmol.

Jemoncmpayuu’

1. Coobmaromyecs: COCyabI.

2. 'mppaBnryeckuii mpecc.

HccnenoBanue ¢ omopoi Ha TEXHONOTMYECKYIO0 KapTy MOJ PYKOBOACTBOM I€Aarora 3aBUCHUMOCTHU
JTABJICHUS XKUIKOCTH OT TIYOWHBI TIOTPYKEHHS U TUTIOTHOCTH JKUIKOCTH.

HabGmronenue u HagalibHOE TTIOHUMaHKE THAPOCTATUYECKOro IapajoKkca Ha OCHOBE 3akoHa [lackais.
N3ydeHne cOBMECTHO C Ie1aroroM COOOMIArONIUXCS COCY/IOB.

PerieHne THIMOBBIX pacyETHBIX 3a/mad B 1—2 NMEWCTBUSI C OMOpPOI Ha aJITOPHUTM, MPEIBAPHUTEIHLHO
pa300paHHbBIIl COBMECTHO C MEJaroroM Ha pacyér JaBJICHUs )KUAKOCTH.

HaGimonenne 3a 00bsiICHEHNEM NPUHIUIA JISHCTBHS THPABINYECKOr0 IIpecca.

AHanmu3 W OOBSCHEHHWE C ONOpPOM Ha JUAAKTUYCCKAN MaTephall IoJ KOHTPOJEM Iejarora
MPAKTUUECKUX CUTYAIlMH, JEMOHCTPUPYIOUIUX MPOSBICHUE JaBICHUS KHUIKOCTH U 3akoHa [lackans,
HaTpUMEp TPOIIECCOB B OPraHU3Me TPH rTy00KoBOAHOM HbIpsiHHK (MC — OHotorus).

ATMmocdepHoe
napJieHue (6 1)

Atmoctepa 3emnn u atMochepHOe JaBieHHe.
[puyunsl cyuecmeosanusi 6030YUWHOU 000N0YKU

3emnu. Onvim Toppuuennu. Hzmepenue
ammocghepnozo 0a8IeHUsL. 3asucumocmo
ammocghepnozo  Oaeienuss Om  8bICOMbl  HAO
yposuem mops. Ilpuboper  Ons  uzmepenus
ammocgheprozo 0aeieHus.

Hemoncmpayuu®

1. [posiBnenue neiictBusi atMochepHOTro

JIABJICHUSI.

HabntoieHue 3a SKCriepuMeHTaIbHBIM OOHApY)KEHHUEM aTMOC(EPHOTO JIaBIICHHSI.

AHanu3 ¥ 00BbSCHEHHE C OMOPOM Ha TUAAKTUYCCKUN MaTepHall IO KOHTPOJIEM Iearora OmbITOB U
MPaKTHYECKUX CUTYAIMH, CBA3aHHBIX C IEHCTBHEM aTMOC(HEpPHOro JIaBICHUS.

HabntoneHue 3a 00bsSICHEHUEM CYILIECTBOBaHHS aTMOc(epbl Ha 3eMile M HEKOTOPBIX TUIaHeTax Wi eé
OTCYTCTBUS Ha Npyrux mianerax u Jlyue (MC — reorpadus, acTpoHOMHUS).

ba3oBoe moHMMaHue NIPUYMH W3MEHEHHS IFIOTHOCTH aTMOC(EepBl ¢ BHICOTOM U 3aBUCHMOCTH
aTMOC()EpHOro AaBIEHHUS OT BBICOTHI.

Pelienre THIOBBIX pacuETHBIX 3a1a4 B 1—2 NeiicTBHs C ONOpPO HA aJrOPUTM, MPEIBAPUTEIHLHO
pa300paHHBII COBMECTHO C IIEaroroM Ha pacuér aTMOC(EpHOro AaBJICHUS.

N3yueHue noj pykoBOJICTBOM IeAarora ycTpoicTsa 6apoMerpa-aHepona.

39




HeiicTBue
JKHIKOCTH M ra3za
Ha NOrpys:KEéHHOE
B HHX TeJIo (7 4)

Heticmsue sicuokocmu u 2a3a Ha nopyrHCcéHHoe
6 Hux meno. BelTankupatomas (apxumenoBa) cuia.

3axon Apxumeoa. Inasanue mei.
Bozoyxonnasanue.

Jemoncmpayuu’

1. 3aBHCUMOCTh  BBITAJIKUBAIONICH CHJIBI OT

00béMa  TMOrpYKEHHOM dYacTH Tela |

IUIOTHOCTH JKUJIKOCTH.

2. PaBeHCTBO BBITAJNIKUBAIONICH CHIJIBI BECy

BBITECHEHHOMN JKUAKOCTH.

3. YcnoBue 1naBaHWs Ted: IUIaBaHWE WM

HNOTpYy’KeHHEe  Tel B  3aBUCHUMOCTH  OT

COOTHOILICHUS TUIOTHOCTEH TeNa U AKHUJIKOCTH.

@Dponmanvhvle nabdopamopHvie padGomvl u

onvlmul.

1. UccnenoBanue 3aBHCHMMOCTH Beca Tella B
BOZE OT 00BbEMa MOTPYXKEHHOH B JKHIKOCTDH
YacTH Tena.

2. OmnpeneneHue BBITAJIKUBAIOLLIEH CUJIBI,
JICUCTBYIOLLIEH Ha TeNO, NOrpyXEHHOE B
KHUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOLICH
CHWJIBI, ICMCTBYIOLLEH HA TENO B )KUIKOCTH, OT
Macchl Tena.

4. OmbITHI, J[EMOHCTPUPYIOIINE 3aBUCHMOCTD
BBITAJIKUBAIOILEN CHJIBL, JEUCTBYIOLIEH Ha
TEJIO B KHUIKOCTH, OT 00hEMa OTPyKEHHON B
KHUIKOCTh YacTH Telda M OT IIOTHOCTH
KHUJIKOCTH.

5. Konctpynposanue apeoMmerpa W
KOHCTPYHPOBAHHUE JIOAKH M ONpEeiNcHUe €€
Irpy30H0bEMHOCTH.

HabmroneHue 3a SKCeprIMEHTATFHBIM OOHAPY)KEHUECM JISHCTBHUS KUAKOCTH ¥ T'a3a Ha MOTPYKEHHOE B
HUX TeJO.

OrnpenienieHre ¢ OMOpoil Ha TEXHOJIOTMUYECKYIO KapTy BBITAJIIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJo,
MOrPYXEHHOE B KUAKOCTb.

Habmonenue 3a npoBeneHneM 1 00CYKIEHHUE COBMECTHO C TEIaroroM OMNBITOB, IEMOHCTPUPYIOIIHNX
3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI, JICHCTBYIOIICH HA TEJIO B KUIKOCTH, OT 00hEMa MOrpy:KEHHOU
B HUJIKOCTh YaCTH TeJia U OT TUIOTHOCTH >KUJIKOCTH.

HccnenoBanue o pyKoOBOJICTBOM II€/Iarora 3aBUCHMOCTH Beca Tejla B BOjIe OT 00bEMa MOrpyKEHHOM
B HUJIKOCTh YacTH Tefa.

Pemenrie TUMOBBIX pacu€THBIX 3ajad B 1—2 JEHCTBUS C OMOPOM Ha alllOPUTM, MPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C MEaroroM Ha MPUMEHEHUE 3aKOHA ApXUMeNa U YCJIOBHS IIaBaHUS TEIl.
KoncTpyupoBanue npu nmomoiiy nejarora apeoMeTpa Win KOHCTPYHUPOBAHUE JIOAKHU U ONpesiesieHne
€€ Tpy30MOAbEMHOCTH.

Pa3nen 5.

Pa6oTa u MolHOCTh. JHeprust (12 1)

Paodora

M MOIIHOCTh
By

Mexanmnueckas padora. MoImHOCTh

HabmroneHne 3a 3KcIieprMEHTAIBHBIM OMNpENeICHHEM MEXaHHMYeCKOH pabOTHl CHIIBI TSDKECTH IIPH
TMAJCHUN Tella W CWIBl TPEHHS TP PAaBHOMEPHOM TNIEPEMENICHHH Tela II0 TOPH30HTaIhHOM
TTOBEPXHOCTH.

Habmronenue 3a neMoHCTpaImel pacuéra MOITHOCTH, pa3BUBAEMOIl TIPH TOABEME TI0 JICCTHHIIE.
Perenne THIOBBIX pacyETHBIX 3amad B 1—2 meiicTBUS ¢ OMOpOi Ha alurOpUTM, MPEIBAPUTEIBHO

40




Ppa300paHHBII COBMECTHO C MEaroroM Ha pacyéT MEXaHHYECKOH pabOThl U MOIITHOCTH.

IIpocToie
MexaHu3Mmbl (5 )

[IpocThie MeXaHU3MBIL: phIYar, OJI0K, HAKJIOHHAS
IIOCKOCTh.  [lpasuno  pasmnogecus  pwiuaza.
Ipumenenue npasuna pasnogecus pwvluaea K
onoxy. «3onomoe npasunoy mexanuxu. KIIJ
MPOCTBIX MEXaHW3MOB. [IpOCThIC MeXaHU3MBI B
OBITY M TEXHHKE.

Jemoucmpayuu

1. TIpuMepsI MPOCTHIX MEXaHU3MOB.

Dponmanvhvle 1adopamopHsle padbomol u
onvimol

1. Onpedenenue pabomel cunvl mpenus npu

DPABHOMEPHOM o8udceHUU mena no

20PU3OHMATILHOU NOBEPXHOCHIU.

2. Hccnedosanue ycnoguil pagnosecus puliaza.

3. Wsmepenue KIIJ[ Hnaxiounot naockocmu

(a1eKMPOHHASE OeMOHCMPAYUsL).

HavanpHoe OHMMAaHWE BHIMTPHINIA B CHIIC MMPOCTHIX MEXaHU3MOB Ha MPUMEPE phlyara, OJABIKHOTO
Y HEMOJIBIDKHOTO OJIOKOB, HAKJIOHHOH IIOCKOCTH.

HccnenoBanre cCOBMECTHO C IIEATOrOM YCIIOBHSI PABHOBECHS phlyara.

OOHapyXeHHe TI0Jl PYKOBOJCTBOM IEAarora ¢ OMOPOA HAa MUITAKTHYCCKUI MaTepHal CBOWCTB MPOCTHIX
MEXaHU3MOB B Pa3IMYHBIX HHCTPYMEHTAX M MPHUCIIOCOOICHUSX, UCIIONIb3yEMBIX B OBITY M TEXHHUKE, a
TaKKe B )KUBBIX opranu3max (MC — Ouomnorus).

HaOnronenue 3a 3KCIepUMEHTAIBHBIM JJOKA3aTEIbCTBOM PaBEHCTBA pAaOOT NPU MPUMEHEHHUH MTPOCTHIX
MEXaHU3MOB.

Omnpenenenue noj pykooacTBoM neaarora KIT/ HakIOHHOM MI0CKOCTH.

Perienne THNOBBIX pacuéTHBIX 3amad B 1—2 JCHCTBHS C OMOPOH HA aJITOPUTM, MPEIBAPUTEIHLHO
pa300paHHBI COBMECTHO C IENaroroM Ha NMPUMEHEHHUE MpaBWIa PABHOBECHS phlYara W Ha Pacyér
KIIA.

Mexanuueckas
sHeprus (4 1)

Mexanunueckas dHeprus. Kunemuyeckas u
nomenyuanvnaa suepeus. Ilpespawenue 00Hozo
8U0a MexaHuyeckou dSHepeuu 8 Opyeoll. 3aKOH
COXpaHEHHMS YHEPTUHU B MEXaHHKE.
®poHTAIbHBIE 1a00PATOPHbIE PAGOTHI U
OIBITHI.

1. Wzyuenue 3aKOHa COXpaHEeHHUs
MEXaHHYECKOH HHEprud (3JIEKTpOHHAS
JEMOHCTpAIIKs).

HabmroneHue 3a 3KCIEpHMEHTaIbHBIM OIPEEICHNEM U3MEHEHHUsI KHHETHIECKON U MOTEHIIUAIbHOMN
SHEPruM Tena MPU ero CKaThIBAaHUU 110 HAKJIOHHOH IIOCKOCTH.

DopMynupoBaHUE COBMECTHO C IIE€AaroroM Ha OCHOBE MCCIICOBAHUS 3aKOHA COXPaHEHUs
MEXaHUYECKOM SHEPruu.

[IpeacTaBneHue mpy MOMOIIM elarora IpaHull IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTHU.
PelieHre THIMOBBIX pacuETHBIX 3anad B 1—2 NelcTBHS C ONOpPOM HA aJrOPUTM, MPEABAPUTEIHLHO
pa300paHHBIN COBMECTHO C MIEJAroroM C UCIONb30BAHUEM 3aKOHA COXPAHEHUsI SHEPTHU.

Pe3epBHoe Bpems (3 4)

8 KJIACC (68 u)

TemaTnueckui
0JI0K, TEMbI

OcHoBHOe coaepkaHue

OcHOBHBIE BUIBI AEATEILHOCTH YYALIUXCS
(Ha ypoBHe y4eOHBIX JeiicTBHI)
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Paznen 6. TensioBble siBjenus (28 1)
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Crtpoenne
U cBOiicTBa
BemecTBa (7 4)

Ocnosnbie nonodHceHus MONEKYIAPHO-
KUHEeMUYeCKOU Meopuu CmpoeHusi Gewecmaa.
Macca u pazmepvr amomos u monexyn. Onvimol,
noomeepoicoaiowe  OCHOGHbIE — NOJONCEHUS
MOIEKYNAPHO-KUHEMUYECKOU MeopUl.

Monenu TBEPAOro, KHUIAKOTO U Ta3000pa3HOro
cocTosHUM  BemecTBa. Kpucmannuveckue u
amopghuvie mena. ObvsicHenue C80UCME 2a308,
Jlcuokocmell U meEpobIX  mell  HA  OCHOBe
NOLOAHCEHUT MONEKYISIPHO-KUHEMUYECKOU MeOpUU.
CMmauuBanue u xanunisipuvle saeienus. Tennogoe
pacuupenue u cocamue.

Jemoncmpayuu’

1. HaGimoneHre OpoyHOBCKOTO IBUYKEHHSI.

2. Habmonenue nuddyzun.

3. Habmonenue — siBneHui

KalmJIJIAPpHBIX SIBJICHUH.

4. HaGmroieHHE TETUTOBOT'O PACIIMPEHHUS TEll.

5. M3MeHenue qaBiieHus ra3a npyu H3MCHECHUU
00bEMa 1 HarpeBaHUHU WM OXJIAXKICHUH.
Dponmansusle n1abopamoprvle padomeol u

onvimol.

1. OnbiTl 1O OOHApY)KEHUIO HCUCTBHUS CHII

CMadYuBaHUA u

MOJIEKYIIAPHOTO HPUTSHKEHUS (mu
3JIEKTPOHHAS IEMOHCTPALIUS ).

2. OnpITHI MO BBIPAIIMBAHUIO  KPUCTAIJIOB
TIOBapEHHOM COJIM WM caxapa.

3. OnbiTel 1O HAOIIONEHUIO  TEIIOBOIO

paclMpeHusl ra3oB, JKUIOKOCTEH M TBEPABIX
Tell.

4. Ompenenenue AaBIeHUS BO3OAyXa B OajUIOHE
LITPHUIA.

5. OmmBITEL, EMOHCTPHPYIOIINE 3aBUCHMOCTH
JaBICHUS BO3AyXa OT ero oo0péMa u
HarpeBaHMs WU OXJIAXKICHUS.

6. [Iposepka cunomesuvl IUHEUHOU 3A6UCUMOCTIU

ONUHbL cmonouxa aHCUOKOCmU 8
mepmomMempuyeckou mpyoke om
memnepamypbi.

HabmroneHne 1 WHTEpIpETaIMs COBMECTHO C IIEAAarOroM OIBITOB, CBHICTEILCTBYIONINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHMHU BEUIECTBA: OMBITHI C PACTBOPEHUEM PA3JIMYHBIX BEUIECTB B BOJIE.

Pemienne TUMOBBIX pacu€THBIX 3a7ady B 1—2 neicTBUS ¢ OMOpPOM Ha allfOPUTM, MPEABAPUTEIBHO
pa300paHHBIA COBMECTHO C TIEIarOrOM IT0 OIICHUBAHHIO KOJIMYECTBA ATOMOB WIIM MOJICKYIT B €IUHHUIIC
00BEMa BeIIecTBa.

[IpencraBneHre Mpy MOMOIIX TIearora OPOYHOBCKOT'O JABYDKCHHUS, SIBICHUS MUGGDY3UH U pa3THIHi
MEX1y HUIMU Ha OCHOBE MOJIOKEHUN MOJIEKYISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BELIECTBA.
OOBsICHEHHE TTPH TIOMOIIIH TIeJ]arora ¢ OMopoi Ha MTUNIAKTUYCCKUI MaTepuasl OCHOBHBIX Pa3iIUUdil B
CTPOEHHM Ta30B, >KUJIKOCTEH U TBEPJABIX TeN C KCIOIb30BAHUEM IMOJOKEHUNH MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH CTPOCHHUS BEILIECTBA.

[IpoBenenue moj pyKOBOJCTBOM IMEArora OnbITOB MO BhIPAUTUBAHUIO KPUCTAIIIIOB MTOBAPEHHOM CONU
WK caxapa.

IIpoBeneHre COBMECTHO C TIEIArOroM M OOBSICHCHUE U3 MPEITI0KEHHOIO MEPEYHs BHIBOIOB OIBITOR,
JIEMOHCTPHUPYIOIINX KalWUIAPHBIC SBJICHUS U SIBJICHUE CMauUBaHMS.

OO0BscHEHHE ¢ OITOPON Ha TEXHOJIOTHYECKYIO KapTy IO pyKOBOJCTBOM II€Jjarora pojiu KalWIIIPHBIX
SIBJICHUI JUTS MTOCTYIUIEHNUS BO/IbI B opranu3M pacrenuit (MC — Ouomnorus).

Habro/1eHre OIMBITOB 110 HAOJIOCHUIO TEIJIOBOTO PACHIHPEHHS Ia30B, KHUIKOCTSH U TBEPABIX TEJI.
OOBsICHEHHE C OMOPOIi Ha TEXHOJIOTMYECKYIO KapTy I0J] PYKOBOJCTBOM Iearora cCoxpaHeHus o0béMa
TBEPJIBIX TeJI, TEKYUECTH >KUIKOCTH (B TOM YHCIIE, PA3HUIBI B TEKY4ECTH IS pa3HBIX KUIKOCTEH),
JIaBJICHMS rasa.

HaOmnronenue 3a nmpoBeieHHEM OIBITOB, IEMOHCTPHPYIOIINX 3aBUCHUMOCTh JaBJICHHUS BO3/yXa OT €ro
00béMa W HarpeBaHHs WIM OXJKICHHS, M MX OOBSICHEHHWE HAa OCHOBE aTOMHO-MOJICKYJSIPHOIO
YYEHHUS.

AHanu3 mpu MOMOIIM TIeJjarora ¢ OMOpoi Ha AUAAKTHYECKUH MaTepualn MPaKTHYECKUX CUTYaluH,
CBSA3aHHBIX CO CBOKMCTBAMHU I'a30B, JKUIAKOCTEH U TBEPIBIX TE.
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TemoBbIe
npoueccsl (21 )

Temnepatypa. Ceaze  memnepamypvl  CO
CKOPOCIbIO MENNI08020 OBUNCEHUS HACMUY.
Buytpennsis sHeprus. Cnocobvi usmeHeHus
GHYmMpeHHel — 9Hepeuu:  menionepedaia  u
cogepuienue pabomul. Buovl mennonepedauu:
MeNnIoNPOBOOHOCHIb, KOHGEKYUS, U3TYYEHUe.
Komuuectro TETUTOTHI. VY nenbHast
TEIUIOEMKOCTh BEIIECTBA. TenioobMeHn u mennogoe
pasHosecue. Ypasuenue menioso2o banauca.
ITnasnenue u omeepoesanie KpUCMALIUYECKUX

geujecmg.  YjenbHas  TeIUOTa  IUIaBJICHHUS.
Ilapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenue. VnensHas Terora
napooOpa3oBaHusl. 3a6UCUMOCTHL MeMNepamypbl
Kunenuss ~ om  ammocgepHozo  0aeieHus.
Brasicnocma 6030yxa.

OHeprus  TOIUIMBA.  YJeNnbHas  TeIUioTa
CTOpaHUs.

[Ipunyunvr pabomvl meniosvix Oucamenei.
K1l Mmenioeozo
odgucamens. Tennogvle Oguecamenu u 3awuma

oxpysicaroweti cpedvt (MC).

3akon coxpamenusi u npespawjeHus. IHepeUU 6
mennoguvix npoyeccax (MC).

Hemoncmpayuu’®
[IpaBuia u3MepeHus TeMmneparyphl.

1. Bugs! Tertonepenayn.

2. OxJaxaeHHe PU COBEPIIEHUN PabOTHI.

3. HarpeBanue mpu coBepLIEHHH pPaOOTHI
BHEIIHIMH CHJIAMH.

4. CpaBHEeHHE  TEIIOEMKOCTEH  pa3IUIHBIX
BEILECTB.

5. HaOmronenne Kuneuns.

6. HaOnronenne TOCTOSHCTBAa — TeMIIEpaTyphbl

TIPY TUTaBJIEHHUH.
7. Mopmenu TETIOBBIX IBUTATENEH.
Dponmanvhsie 1adopamopHvie padbomul u
onvlmol.
1. HaGOmiogenne W3MEHEHHWs BHYTpPEHHEH
SHEPTHH TeNa B pe3ylbTaTe TeIUIONepeaadn u
paboTHI BHEIIHHUX CHII.

O6ocHOBaHME MO MOATrOTOBJICHHOMY aJITOPUTMY COBMECTHO C IIEIaroroM HpaBHJ U3MEPEHUS
TeMIIepaTyphl.

CpaBHeHHE Pa3IMYHbIX CIOCOO0B U3MEPEHUS U KA TEMIIEPaTypBbI.

HaOGmronenue 3a nmpoBeieHHEM OITBITOB, IEMOHCTPHPYIOIINX H3MEHEHUE BHYTPEHHEH SHEPT U Tella B
pe3ynbTare Teronepeiayd 1 padoThl BHEITHUX CHIT.

HaOGmronenue 3a nmpoBeZieHUEM OIBITOB, 00CYXK/IEHHE MPAKTHUECKUX CHUTYaIUH, JEMOHCTPUPYIOIUX
pa3IuuHbIEe BUABI TEMJIONEPEAayn: TeIIONPOBOAHOCT, KOHBEKIINIO, H3Iy4EHHE.

HccnenoBanue ¢ ornopoil Ha TEXHONOTMYECKY KapTy MOJA PYKOBOJACTBOM II€Aarora sSBJICHUS
TEII000MEHa ITPY CMEIIMBAHNUH XOJIOJHOM U TOpsiYel BOABI.

HaGimoenre ycTaHOBIIEHHS TETUIOBOTO PABHOBECHS MEKAY IOpsTY€i U XOJIOHOW BOIOH.
OnpenesneHue Ipy ITOMOIIH ITeAarora KOJM4YecTBa TEIUIOTH, IIOJyYeHHOT 0 BOJIOH NPH TEIIIO00OMEHE ¢
HarpeThiM METAJUIMYECKUM LIMINHIPOM.

Onpenenenue 1o TaOJUIE yAETbHON TEMI0EMKOCTH BEIIECTBA.

Pemenne THNOBBIX pacy€THBIX 3a1ad B 1—2 neicTBUS ¢ OMOpPOH HA alroOpUTM, MPEeIBapUTENbHO
pa306paHHbIﬁ COBMCCTHO C II€HaroroM, CBs3aHHBIX C BBIYHMCIICHUEM KOJIHMYCCTBA TCIUIOTBI H
TEII0EMKOCTH TIPH TETUIOOOMEHE.

Amnanus Ipy 1oMomu 1ejaarora CI/ITya[H/Iﬁ MPaKTUYCCKOT0 HCIIOJIb30BaAHUA TEIIJIOBBIX CBOMCTB
BEIIECTB M  MaTepHajoB, HampuMep B  LENAX  DHEProcOepe)KeHUs::  TEIUIOU3OJISIIHS,
sHeprocOeperaroue Kpbliy, TEPMOAKKYMYJISATOPHL U T. 1.

HaOGnronenue siBneHuil nCapeHus ¥ KOHACHCaIHH.

HabnroneHnue 3a rccneioBaHieM Mpoliecca HCapeH sl pa3IM4HbIX )KUAKOCTEH.

OOBsicCHEHHUE 10 AITOPUTMY COBMECTHO C IIEJ]Ar0roM sIBJICHUM UCIIapeHUs] U KOHICHCALUN Ha OCHOBE
ATOMHO-MOJIEKY/ISIPHOTO Y4EHHUS.

Habnronenue n 00bsACHEHHE MPOLECca KUICHHS, B TOM YHCIIe 3aBUCMMOCTH TeMIIEPATyPbl KUIIEHUS OT
JaBIICHNU.

Omnpenenenye 1no TabaUIE OTHOCHTENBHOM BIaKHOCTH BO3-AyXa.

HaOGmronenue nporiecca riaBieH:s: KPUCTAITMUYECKOT 0 BEIIECTBA, HAIIPUMED, JIbJA.

CpaBHeHHE 1O IUIaHY NpPH TOMOIIM IIE€[arora IpoIEecCOB IUIABICHUS KPUCTAIIMYECKUX Tel
U pa3MsrdeHust IpH HarpeBaHUU aMOP(QHBIX TeIl.

Omnpenenenue o Tabiuie yAeIbHON TEIUIOTH IIaBICHNUS JIbA.

OOBsicHEHHE TI0 CXEME TI0cTIe 00CYXKIEHHS C MEaroroM SBJICHUH IUIABICHUS M KPUCTAUIM3alu Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOI'O YIECHHUSL.

Perrenne TUNOBBIX pacd€THRIX 3amad B 1—2 MEWCTBUS C OMOPOW HA ANTOPHUTM, IPEIBAPUTENHHO
pa3o0paHHBII COBMECTHO C TIEAAaroroM, CBSI3aHHBIX C BBIYHUCIEHHEM KOIMYECTBA TEIUIOTHI B ITPOLIECccax
TeIUIonepeaayuy Mpy IIaBICHUH U KPUCTAIIM3AINN, HCIIAPEHUH U KOHJCHCAILINH.

AHanu3 TpH MOMOIIM Mearora ¢ onopol Ha JUJAKTUYECKHH MaTepHal CUTYalHd MPaKTHIEeCKOTrO
MIPUMEHEHHSI SIBICHWH IUIABICHUSI W KPHCTAUIM3ALNM, HANpUMEp, MOMyYeHHE CBEPXUHCTHIX
MaTepHaioB, COJIeBast Ipeika 1 Jp.

AHanu3 npy NOMOIIH Teffarora paboTsl 1 00BSICHEHNE IPUHITHIIA ICHCTBHS TEIUIOBOTO JBUTATENS.
Beruncienye KoamdecTBa TEMIOTHI, BBIIEISIONIET0Cs IPH CTOPAHNH PA3IMIHBIX BHIOB TOIUINBA, U
KII[I nurarens.
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2. UccnenoBanue sIBACHUS TEIUIOOOMEHAa MpHU
CMEIINBAHUHU XOJIOTHOM U ropsiaeii BOJIBL.

3. Onpeodenenue Konuuecmea menaiomul,
NONYYUEHHO20 6000U NpU MenioooMeHe ¢
HazpemviM MemaiiudecKum YuIUHOPOoM.

4. Onpedenenue  YOerbHOU — MENIOEMKOCTNU
seujecmaa.

5. HUccnenoBanue mpoiiecca HCIapeHus.

6. OmpeneneHue OTHOCHUTEIBHON BIIAXKHOCTH
BO3/IyXa.

7. Onpeodenenue yOeabHOU Meniomvl NiAGIeHUS
avoa.

O6C}’)KI[GHI/IG COBMECCTHO C II€JAroroM 3KOJIOIr'mM4CCKHUX HOCJ'ICI[CTBI/IfI HCIIOJIb30BaHUA HBHFaTeHCﬁ
BHYTPCHHET' O CIrOpaHusl, TCILUIOBBIX U FI/IﬂpOE)J'IeKTpOCTaHIIHﬁ (MC — DKOJIOI'us:, XI/IMI/ISI).

Pazgen 7. DiekTpuyecKne M MAarHUTHBIE siBJIeHus (37 1)

dyekTprUYecKne
3apsabl.
3apsiskeHHbIE
TeJia M UX
B3aMMo/IelicTBHE
(7 4)

Onexmpusayus men. JIpa pona 3J1eKTPUIECKUX
3apsanoB. BsaumMopeiicTBue 3apsKEHHBIX Tedl.
3axon Kynoua (3asucumocmo cuJbl
63AUMOOCIICMBUSL 3APANACEHHBIX ML OM 6eTUUUHBI
3apsA008 U paccmMoAHUA MeHcOy meaamu,).

OneKTpuueckoe  Mode. Hanpsocénnocmo

anexmpuyeckozo noaa. Ilpunyun cynepnozuyuu

INIeKMPUYeCcKux nosetl (Ha KauecmseHHOM YPOsHe).

Hocumenu INEKMPUYECKUX 3apA008.
OnemenmapHulii NeKMpuYecKull 3ap0.
Cmpoenue amoma. TIpOBOTHUKY U JUIJIEKTPUKH.
3aKOH COXPaHEHUs AIEKTPUUECKOr o 3apsia.

Hemoncmpayuu’®

1. DnexTpuzanus Tem.

2. JIBa poma DIEKTPUYECKUX 3apsgoB H

B3aMMOACHCTBHUE 3apSKEHHBIX TEI.

3. YCTpoiicTBO U ICHCTBHE AIEKTPOCKOIIA.

4. DneKkTpocTaTuiecKas HHIYKITHS.

5. 3aKOH COXpaHEHUS AIEKTPUICCKHUX 3aPSI0B.

Dponmanvhsie 1adopamopHvie padbomul u
onvlmol.

1. OmpITH IO HAONIOICHUIO AIIEKTPHU3AINN TeTl

MHIyKIUEH U IPH COMPUKOCHOBEHUH.

HabntoieHue 3a MpoBEICHUEM OIBITOB 10 AJIEKTPU3AIMH TN PU CONMPUKOCHOBEHUU M UHIYKIHEH.
HaGmoneHre 1 00bsICHEHHE C OMOPOH Ha TUIAKTHUSCKUN MaTeprall B3aMMOACHCTBUS OMHOMMEHHO
1 pa3HOMMEHHO 3apsKEHHBIX Tell.

OO0BscHEeHKE ITPH TIOMOIIIH TIeJarora MpUHINIA ASHCTBHS JIEKTPOCKOIIA.

OOBsCHEHHE COBMECTHO C TEAAroroM SIBJICHHH 3JIEKTPH3AIH NPU CONPUKOCHOBEHUH TET U
MHAYKLIHEH C UCIIOJIb30BAHUEM 3HAHUM O HOCUTENSX IEKTPUUYECKUX 3apAJ0B B BELLECTBE.
PacnozHaBanue u OOBSICHEHHE IO CXEME COBMECTHO C II€JaroroM SBJICHUN 3JIEKTpHU3aIuu
B IIOBCEIHEBHOM >KU3HH.

HabGnronenne u 00bsiCHEHHE € OTIOPOi Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, HILTIOCTPUPYIOIINX 3aKOH
COXPAHEHHUS IEKTPUUECKOrO 3apsia.

HabmntoeHue ompITOB 110 MOJETHUPOBAHHIO CHIIOBBIX JIMHUHN 3JIEKTPHYECKOTO TOJIS.

HccnenoBanue mox pykoBOACTBOM I€arora ACUCTBUSL IJEKTPUUYECKOrO IOJIS HA IPOBOIHUKHU U
JIUBIIEKTPUKH
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MocTosiHHBIH
3JIEKTPUYECKH I
ToK (17 1)

OnexTpuueckuil ToK. Yenosusa cyuwecmeosanus
anekmpuyecko2o mokda. VICTOUHUKU TIOCTOSHHOTO
ToKa. J[eHCTBHS 3JEKTPUIECKOTO TOKA (TEIUIOBOE,
XUMHYECKOE, MATHUTHOE). JDIeKmpuyecKutl MoK
8 JHCUOKOCISIX U 2a3aX.

Pabota W MONIHOCTH BJIEKTPUYECKOTO TOKA.
3axon [icoynas—/lenya. dnekmpuyeckue yenu u
nompeoumenu 3NeKMpUYECcKoOll IHepeUU 8 Obiny.
OnekTpuueckas 1enb. Cuiia Toka. JNeKTpUIecKoe
Hanpsbkenue.  CONpPOTHBIIGHWE  MPOBOTHHKA.
Yoenvrnoe conpomuenenue seujecmsa. 3akon Oma

JUIi  ydacTka nend. llociaemoBaTenbHOE U
napaienbHoe COEIMHEHHE MPOBOIHHUKOB.
Kopomxoe 3amvixanue.

JMemoncmpayuu?

1. TIpOBOIHUKH U TUITICKTPHKH.

2. MonenupoBaHue CHJIOBBIX JIMHUH

3IEKTPUYECKOr0 MO,
. MlcTOYHMKH IOCTOSIHHOTO TOKA.
. JlelcTBUS BIIEKTPUUECKOTO TOKA.
. DNEKTPUUECKUI TOK B )KUAKOCTH.
. 'a3oBBIii pazpsin.
. I3mepenue cuiibl TOKa aMIEPMETPOM.
. I3Mepenue aeKTpUIecKOoro HanpsKeHUs
BOJITMETPOM.
9. Peoctat u Mara3uH COMPOTHUBIICHHIA.
@ponmansusle nabopamoprvie padomol u
onvlmul.

O ~NOoO Ol h W

JMccnenoBanue neiicTBUS 3JIEKTPUUECKOTO OIS Ha

TIPOBOJHUKH U JUIJIEKTPUKHU.

.Cbopxka u mmpoBepka pabOTHI IIEKTPHUECKON HETH

IIOCTOAHHOI'O TOKa.

.JM3mepenue u perynnpoBaHue CHIIBI TOKA.
. I3mepenne u peryaupoBaHie HalpsHKEHMS.
Hccnedosanue 3agucumocmu cunbl moxa, uoywezo

uepe3  pesucmop,  Om  CONPOMUGIEHU
pe3ucmopa u HanpsHCeHus..
.Onvimel,  demoHcmpupylowjue  3a8UCUMOCHIb

dJeKMpuU4ecKkoeco conpomueilenus I’lpOGO()HuKCl
om e2o a]lqul, nﬂomadu nonepedynoco cevyenus

HaOmonenue pa3nmuuHbIX BUIOB JEHCTBUS SIEKTPUUECKOr0 TOKA U 0OHApyKEHHE COBMECTHO C
MI€1aroroM 3TUX BHUJIOB JAEHCTBUS B TOBCEAHEBHON XKHU3HH.

COopka 110 cxeMe ¥ HCIBITaHHUE 1101 KOHTPOJIEM Te/larora 3JIeKTPHYEeCKOH [eTTH MTOCTOSHHOTO TOKa.
HabGmonenue 3a neMoHcTpanuei n3MepeHHs CUIIbI TOKa aMIIEPMETPOM.

HabGmronenue 3a gemoHcTpanueil n3MepeHust 3JIEKTPUIECKOr0 HANPSHKEHNS BOJILTMETPOM.
[IpoBenenne m OOBSICHEHWE TNPHU TOMOIIM YYUTENS OIBITOB, JEMOHCTPHPYIOMINX 3aBUCHMOCTD
3IEKTPUUYECKOr0 CONPOTHUBIICHUS] NMPOBOAHMKA OT €0 JJIMHBI, IUIOUIATU IONEPEYHOro CEYEHUs U
MaTepuana.

HaGmonenne 3a peMoHCTpalield MCCIeOBaHHUS 3aBHCHMOCTH CHIIBI TOKA, MPOTEKAIOLIEro Yepe3
PE3UCTOP, OT CONMPOTHUBIIEHHS PE3UCTOPA U HATIPSDKEHMSI HA PE3UCTOpeE.

Bba3oBble npeacTaBieHUs O MpaBUWiIaX CIOXKEHHUS HaNpsHKEHUI NMPH MOCIe0BaTEIbHOM COSAMHEHUH
JIBYX PE3UCTOPOB.

Bba3oBele npeacTaBieHus 0 MpaBUiIax Ajs CUIIbI TOKA MPU NapajIeIbHOM COEIMHEHHH PE3HUCTOPOB.
HaGimonenre neMoHCTpalMy NeJjarora O CUTYyalusX MoCIeJ0BaTEIbHOI0 U MapalielbHOrO
COCAMHCHUA TPOBOJHHUKOB B JOMAalIHUX JJICKTPHUUCCKUX CETAX.

PenieHre TUMOBBIX pacu€THBIX 3agad B 1—2 NEHCTBHS ¢ OMOPOW Ha aJITOPUTM, MPENBAPUTENLHO
pa3o0paHHBII COBMECTHO C IIeJaroroM ¢ HCIoib3oBaHMeM 3akoHa Oma u dopmyn pacuéra
3JIEKTPUYECKOTO  CONMPOTHUBICHUS TMPU  IOCIEIOBATEIPHOM U  MapajielbHOM  COCAMHEHUH
MPOBOJHUKOB.

OmpeneneHue C ONOPOH HA TEXHOJIOTMYECKYIO KapTy IIOX PYKOBOIACTBOM Iiefarora paOoThl
SIIEKTPUYECKOr0 TOKA, IMPOTEKAIOLIETO YEPE3 PE3UCTOP.

OmnpeneneHue ¢ ONOPOH Ha TEXHONOTMYECKYIO KapTy MO PyKOBOICTBOM I€1arora MOIIHOCTH
SIIEKTPUYECKOTO TOKa, BBIIENAEMON Ha PE3UCTOPE.
Habinronenue 3a uccie10BaHEM 3aBUCUMOCTH CHJIBI TOKA YepE3 JIAMIIOUKY OT HaINpsHKEHUs! Ha Heil.
Ormpenenenue ¢ ONOpPoit Ha TEXHOJNOTUYECKYIO KapTy o pykoBoacTBoM menarora KII/I HarpeBatemns.
HabGmronenue 3a nccnenoBanueM IpeoOpa3oBaHus SHEPTHH IPH IOObEME IPy3a 3JIEKTPOIBUTaTENIeM.
OOBsiCHEHHUE TTOCIIE PACCYkKIEHUS C [IEJaroroM M COCTaBIICHUE IUIaHA-KOHCIIEKTa yCTPOIicTBa U
NPUHLUIA JEHCTBUS JOMAIIHUX 3JIEKTPOHArpeBaTeIbHBIX IPHOOPOB.

OOBsicCHEHHUE TT0CIIE PACCYXKICHHUS C MIEaroroM M COCTABJIEHHE MJIaHa-KOHCTIEKTa IPUYNH KOPOTKOI0
3aMBIKAHHS U IPUHINIA JEMCTBUSA IUIABKUX NPEIOXPAHUTENEH.

PeleHre THIMOBBIX pacuETHBIX 3a7a4d B 1—2 NeicTBHS C ONOpOi HA aJTOPUTM, MPEABAPUTEILHO
Ppa3o0paHHBI COBMECTHO C TIEJaTOTOM C MCIIONh30BaHUEM 3akoHa J[xxoyns—IleHta.

HaOmroneHne BO3HUKHOBEHNUS 3IEKTPHYECKOT0 TOKA B SKUIKOCTH.
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u mamepuana.

dlposepka npasuna ciodicenus HanpadceHuti npu
NnoCaIe008aMebHOM coeouHeHuU 08yx
Pe3uUCmopos.

dlposepxa npasuna 011 cunbl  mMoKa  npu
napanieibHoM CoeOUHeHUU Pe3UCHOPOs.

.Onpenenenre pabOTBl  3JIEKTPUUECKOrO TOKa,
HJIYIIETO Yepe3 Pe3UucTop.

0. OmpenesneHre MOIITHOCTH 3JIEKTPHYECKOTO TOKA,
BBIJIETISIEMON Ha Pe3UCTOpe.

1. UccnemoBaHue 3aBUCHMOCTH  CHIJIBI  TOKa,
UIYIIEro Yepe3 JIAMIIOYKY, OT HANpsDKEHUs Ha
Hell.

2. Onpeoenenue KIIJ/] nacpesamens.
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MarnuTtHbIe
siByieHus (6 1)

IlocTostnubIe MarHuTEL. B3anmoneicTBre
TIOCTOSTHHBIX MAarHUTOB. MacHummoe noie.
Maenummnoe none 3emau u eco 3nauenue ons
orcusnu Ha 3emne. Onvim Opcmeoda. Maznumnoe
noe anekmpuieckozo moka. Ipumenenue
9NIEKMPOMASHUMOS 8 mexHuKe. /leticmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnekmpoosuzamens NOCMOAHHO20 MOKA.
Hcnonvzoeanue snekmpoosueamencii 6
MeXHUYECKUX YCMPOUCMBAX U HA MPAHCnopme.
Jemoncmpayuu’
1. B3auMoeicTBUE TOCTOSHHBIX MATHUTOB.
2. MopenupoBaHue HEBO3MOXKHOCTH
paszieseHus MojtoCcoB MarHUTa.
3. MonenupoBanue MarHUTHBIX
MMOCTOSTHHBIX MarHUTOB.
4. OmsIT Opcrena.
5. MarHuTHOE 10JI¢ TOKa. DJIEKTPOMArHHT.
6. JleficTBrie MAarHUTHOTO IOJIS1 HA MTPOBOIHHK C
TOKOM.
7. DIeKTpOABUTATENh IIOCTOSIHHOTO TOKA.
Dponmanshovie 1adopamophsie pabomel u
OnbIMbl.

noJyeun

MccnengoBanne  MarHMTHOIO  B3aMMOJACHCTBUS
MOCTOSHHBIX MAarHUTOB.
J3ydeHne  MarHMTHOTO  TOMS  IOCTOSHHBIX

MAarHuToOB IIpU UX O6'I>CI[I/IHCHI/II/I " pa3aeiIeHnu.

JMccnenoBanue neicTBUs 3JIEKTPUYECKOT O TOKA HA

MarHUTHYIO CTPEJIKY.

.OmBITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTD CHIIBI

B3aUMOICHCTBUS KaTyliKu ¢ TOKOM MW MarHura
OT CWJIBI TOKAa Y HAIIPABJICHUA TOKAa B KaTYIIIKE.

JM3yuenune OEUCTBUST MAarHUTHOrO THONS HA
MIPOBOTHHUK C TOKOM.

.Koncmpyuposanue u usyyeHue  pabomuol
91eKmpoosueames.

JM3mepenue KITA 3JIEKTPOABUTaTENbHON
YCTaHOBKH.

HccnenoBanue noj pykoBOACTBOM IEAArora MarHUTHOIO B3aUMOJEHCTBUS TOCTOSIHHBIX MATHUTOB.
N3yuenue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MO PYKOBOACTBOM I€arora MarHUTHOTO MOJIs
MTOCTOSTHHBIX MarHUTOB NIPU MX O0BEANHEHUH U pa3fieIeHNN.

HaOGmronenue 3a npoBeieHHEM OITBITOB 110 BU3YaJIN3aIMH OIS TTOCTOSIHHBIX MarHUTOB.

M3yuenne moa pykoBOJICTBOM IleJlarora siBJIeHUs. HaMarHUUMBaHKsL BELIECTBA.

HccnenoBanye COBMECTHO C MEAATOrOM JEHCTBUSA AJIEKTPUUECKOr0 TOKa Ha MAarHUTHYIO CTPEIKY.
HaOmonenue 3a mpoBeleHUEM OIBITOB, JEMOHCTPHPYIOIINX 3aBHCHMOCTD CHJIBI B3aWMOACHCTBUS
KaTyIIKH ¢ TOKOM U MarHuTa OT CHJIBI M HaIpaBJIEHUs TOKA B KaTyIIKe.

AHany3 npu MOMOIIM TeAarora CUTyaliid MPakTUYECKOro NPUMEHEHUS 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHYECKHUX YCTPOMCTBAX, MPOMBIIUICHHOCTH, MEULIUHE).

N3yueHue ¢ ornopoit Ha TEXHOJIOTMYECKYIO KapTy MO/ pyKOBOJCTBOM IeAarora AeHCTBHSI MATHUTHOTO
TOJISI HA TIPOBOJHUK C TOKOM.

N3yuenue c onopoit Ha TUIAKTUUECKUIT MaTepHral 1eiiCTBUS 2JeKTPOABUraTes.

N3mepenue coBMectHO ¢ egarorom KITJI anexkTpoaBuratensHON YCTaHOBKH.

bazoBble npescTaBiIeHus 0 Pa3IMYHbIX IPUMEHEHHSX JIEKTPOABHUIaTeNel (TpaHCopT, ObITOBBIE
yCTpOICTBa U JIp.).
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JIEKTPOMATHHUT
Hasl HHIYKIHUS
(4)

Onvimol @apades. AHenenue
anekmpomacuumnou unoykyuu. Ilpaeuno Jlenya.
Onexmpozenepamop. Cnocobwi noy4enus
NleKmpuyeckol dHepeuu. DIEKTPOCTAHIIMM Ha
BO300HOBJISICMBIX UCTOYHUKAX SHEPTUH.
Jemoncmpayuu’
1. VccnenoBanue sIBICHUS JICKTPOMArHUTHOM
HHITYKITAH.

2. OnbiTel Dapanes.

3. 3aBHCUMOCTh HATPABJICHUS WHIYKIIMOHHOTO
TOKa OT yCJIOBHU €ro BO3HUKHOBCHUSI.

4. DrekTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvhvle 1adopamopHsle padomol u
onsimel.

1. OHLITLI 1o HUCCJICI0OBAaHUIO SIBJICHU A
3JIEKTPOMAarHUTHOW MHAYKIIMH: UCCIIEI0BAHUE
U3MEHEHUN 3HA4YCHUA u HalpaBJICHUA
I/IHleKIlI/IOHHOFO TOKa.

HpOBeZ[eHI/Ie COBMECCTHO C II€AaroroM OIIBITOB ITO MCCIICIOBAHHIO SBJICHUS 3H€KT‘pOMaFHI/ITHOI>'I
UHAYKOHUU: UCCIIEAOBAHUE W3MEHCHHUH 3HAUCHHS 1 HalpaBJICHUA UHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 4)

9 KJIACC (102 )

TemaTnueckuit
0J10K, TEMA

OcHoBHOe coaepxkaHue

OcHOBHBIE BHIBI AeATeILHOCTH YHALIMXCS
(Ha ypoBHe yueOHbIX AeiicTBHUI)

Paznen 8. Mexannueckue siBjaenus (40 4)
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MexaHuveckoe
JIBHKEHHE

U CIIOCOOBI €ro
onucanus (10 1)

MexaHnudeckoe JBIKCHHE. MarepuanbHas
touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHHYEeCKOTO  JBIDKCHHSA.  PaBHOMepHOE
NpsSIMOJIMHEWHOe  JABWXKeHue. Hepasnomepnoe
npamonuHetHoe  osudicenue.  CpemHas  u
M2HOBEeHHAs cKOpocmb mena npu
HEPasHOMEPHOM OBUICEHUU.

YckopeHnue. Pasnoycropennoe
NpAMONUHEHOe oguoiceHrue. CBoboHOE

nanenue. Onvimul I anunes.
Pasnomepnoe osudicenue no oxpysicHocmu.
Ilepuoo u yvacmoma obpawenus. Jlunetinas u
yenoeas ckopocmu. Llenmpocmpemumenvroe
YCKOpeHue.
Hemoncmpauyuu
1. HaOmroneHue MEXaHUYECKOro [BWIKEHUS
TeJla OTHOCHUTEIBHO Pa3HBIX TEJT OTCUETA.

2. CpaBHeHHE ITyTel U TPAEKTOPUH JIBUKEHHUS
OJHOIO M TOrO JK€ TeJla OTHOCHTEIbHO
Ppa3HbIX TEJ OTCYETA.

3. U3mepenne  CKOpOCTH U YCKOpPEHHUS
IPAMOJTUHEUHOTO JBIKEHHUS.

4. Uccnenosaune MIPU3HAKOB
PaBHOYCKOPEHHOT'O JABIKCHHUS.

5. Habmonenne IBIDKEHUS Tena 10
OKPY>KHOCTH.

6. HaGmrogenue MeXaHUYECKHUX  SIBJICHHIA,
MIPOUCXOIAMINX B CHCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U

YCKOPEHHOM  JIBHJKCHUH
KaOuHeTa (PU3UKH.

dponmanvuvie nadopamopHvie padomsl u

onvimal.

1. Koncmpyuposanue mpaxma 015 paseoHa u
OanbHelue20 PABHOMEPHO20 — OBUNCEHUs
WAPUKA WU METeNHCKU.

2. Ompenenenue cpenHei CKOPOCTH
CKONIBXEHUsT ~ Opycka WM  JBWKCHUA
HIapyKa Mo HaKJIOHHOU IUTOCKOCTH.

3. Onpenenenne  YyCKOpPEHHUs — Tena
PaBHOYCKOPEHHOM JIBMKCHUH 10

OTHOCHUTECIIBHO

npu

AHamn3 ¢ IOMOIIBIO ITelarora U 00CyXXJIeHNEe Pa3IMIHBIX PUMEPOB MEXaHUUECKOTO ABHKECHHS.
OO6cyxIeHrne COBMECTHO C MearoroM rpaHull IPIMEHUMOCTH MOJIENN «MaTepralibHast TOUKay.
Omnncanue mocie o0CYXKJeHUS C IIeIaroroM MEXaHWYeCKOro JBIDKEHUS Pa3InIHBIMU CIIOcO0aMu
(ypaBHeHue, Tabuna, rpaduk).

AHanu3 TOA  PYKOBOJICTBOM II€farora
OTHOCUTEIIBHOCTh MEXaHWYECKOTO JIBI)KEHUS.
HaOmonenne MexaHN4eCcKOro ABHKEHHS Tea OTHOCUTEIBHO Pa3HBIX TeJ OTCYETA.

CpaBHeHuUe MyTel U TpaeKTOPUI IBIKEHHS C ONOPOM Ha TEXHOJIOTMYECKYIO KapTy IO PYKOBOJICTBOM
nejarora OJJHOTrO M TOTO )K€ Tejla OTHOCUTENBHO Pa3HBIX Tel OTCUETa.

AHanu3 ¢ IOMOIIBIO Neflarora Tekcra ['amuest 00 OTHOCUTEIBHOCTH ABHKEHHS; BHITIOTHEHUE 3aJaHUH
IO TEKCTY (CMBICIIOBOE YTEHHE).

[MpocTeiimne BEIYUCIECHUS 110 00pa3Ily CpeAHEll CKOPOCTH CKOJIbKEHHSI OpyCcKa MM ABHKEHHS MIapHUKa
M0 HAKJIOHHOM MJIOCKOCTH.

AHanu3 1 00CyX/JJeHHE C ONOpOl Ha TEXHOJOTMYECKYI0 KapTy IMoJ PYKOBOJCTBOM Ie/iarora croco0oB
MPUOTVHKEHHOTO OIPEIeNIeHHsI MTHOBEHHOI CKOPOCTH.

OnpepesnieHue nocie paccy:KAeHHs C eAaroroM 1o CXeMe CKOPOCTH PABHOMEPHOT'O JIBIKEHUSI (IapuKa
B )KMJIKOCTH, MOJIENTH 3JICKTPUUECKOTr0 aBTOMOOMIIA U T. IL.).

OmnpeneneHre COBMECTHO C IEAAroroM IyTH, MPOMIEHHOIO 3a JaHHBIH NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJa 1o rpadyiKy 3aBUCUMOCTH TTYTH PaBHOMEPHOTO JIBIKEHHSI OT BPEMEHH.
HavanpHple TpeacTaBieHHe O MPUHLOMNAX JACHCTBUS IPUOOPOB, HM3MEPSIOLIMX
(ciumomeTpoB).

[Mpocreiiine BhIYUCIACHUS IO 00pa3ily MyTH M CKOPOCTH MPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBYKCHUM TeTa.

OmpeneneHue COBMECTHO € MEAAroroM HNPOHIEHHOrO MyTH M YCKOPEHUS IBIDKCHHS Tela IO Ipaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O TPSIMOJIMHEIHOTO ABUKEHHS Tela OT BPEMEHHU.
OmnpeneneHue ¢ MOMOLIBIO TIeAarora yCKOpeHus! Tea pyU paBHOYCKOPEHHOM JBHKEHHUHU T10 HAKIIOHHOM
TUIOCKOCTH.

W3mepeHue mo cxeme IOCIE PacCyKASHUS C IEAaroroM IepHoga W YacTOThl OOpalleHHs Tella II0
OKPYKHOCTH.

OmnpenencHue HaXOKACHHUS IMOA PYKOBOACTBOM II€ZAarora CKOPOCTH PaBHOMEPHOTO ABWKEHHS Tela
10 OKPY>KHOCTH.

PeleHre THMOBBIX pacuETHBIX 3ajqady B 1—2 AEHCTBUsI C ONOpPOM Ha alNrOpUTM, MPEABAPHTEIHHO
pa3o0paHHBIf COBMECTHO C TII€aroroM Ha OIpEIEIeHHE KHHEMAaTHYECKUX XapaKTEPUCTHK
MEXaHWYIECKOT0 IB)KEHUS PA3IIMIHBIX BHJIOB.

Pacnio3naBanue n npuOIMKEHHOE ONMCaHKUE MO 00pasIly Mmocie 0OCYKIEHHUS ¢ MENaroroM Pa3IMIHbIX
BHIOB MEXaHHYECKOTO ABIKEHHUS B MPHUPOJE M TEXHHUKE (Ha MpUMEpax CBOOOAHO MaJaroIuX Tel,
JIBIDKCHUS JKUBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX CPENICTB H JIP. ).

JKHU3HCHHBIX CHTyaHHﬁ, B  KOTOpPBIX  IIPOABJIACTCA

CKOpPOCTb
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HAaKJIOHHOH II0CKOCTH.

4. VccnemoBaHre  3aBUCUMOCTH  MYTH  OT
BpPEMEHHU ITPU PABHOYCKOPEHHOM JIBIDKCHUH
0e3 HaYaIbHOW CKOPOCTH.

5. Ilposepra 2Unomesul: ecu npu
PABHOYCKOPEHHOM o08udICeHUU oe3
HAYANbHOU CKOPOCMU Nymu OMHOCAMCA KAK
pso HeuemHbIx yucer, mo
coomeemcmayrouue NPOMENCY MK
BPeMeHU OOUHAKOBYL.

B3anmoneiictBue
ted (20 v)

Ileperit 3axkoH HeioToHa. Bropoil 3akoH
Herotona. Tperuii 3axkon HeroToHna. [lpunyun
CYnepno3uyuL Cui.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenus:
CUNA MPenUsi CKOMbIUCEHUsL, CUA MPEHUsI NOKOSL,
opyeue 8udbl mpeHus.

Cua TSDKECTH M 3aKOH ~ BCEMHUPHOTO
TSATOTEHHsSI. Y CKOPEHUE CBOOOIHOIO NaJeHUs.
Heuowcenue naanem eokpye Connya (MC).
Ilepsas xocmuueckas ckopocmos. Hesecomocmb
U nepezpy3Ku.

PaBHoBecue MaTepuaJbHON TOUYKH.
Abcomomno  meépooe  meno.  Pasnosecue
meépooeo  mena C  3GKPeNniéHHOU  OCbio
spawenusn. MoMeHT cunsl. Ljenmp mssicecmu.

Hemoncmpavuu

1. 3aBUCHMOCT YCKOPEHHUS Tela OT MacChI

TeNna U JEUCTBYIOIIEW HA HETO CUJIBIL.

2. Habmonenue  paBeHCTBA — CHIT

B3aUMOJEHCTBHU TEIl.
3. 3mMeHeHHe Beca Tena NpH YCKOPEHHOM
JIBYDKCHUH.
®poHTATbHBIE JJA00PATOPHBIE Pa0OTHI
ONBITHI.

npu

1. HccnenoBanne 3aBUCHMOCTH CHIIBI TPECHUA

CKONIBXEHUsT OT  CHJIBl  HOPMAJBHOTO
JIaBJICHHSI.
2. Onpenenenne ko3 duIMeHTa  TPEHUS
CKOJIbYKECHUSL.

Habimonenre u o0cyx/ieHHe COBMECTHO C TIEAAaroroM OIBITOB C JIBIDKEHHEM Tella MPH yMEHBIICHUH
BIIMSIHUSA APYTHX TeJ, MPENATCTBYIONIMX IBUKEHHUIO.

AHanu3 Mo cxeme IoCie PAacCyXKAEHUs C IeJaroroM TekcTa ['amuiess ¢ OmMCaHUEeM MBICIEHHOTO
OKCIICPUMECHTA, O6OCHOBLIB3,}OLL[CFO 3aKOH HWHEPHHUH, BBIITOJIHCHUEC 38.)18.HPII71 0 TEKCTY (CMI)ICJ'[OBOC
YTEHHE).

OO6cyxaeHre moj pyKOBOACTBOM Ielarora BO3MOYKHOCTH BBITIONIHEHHSI 3aKOHA MHEPLIUHU B Pa3IUIHbIX
CUCTEMAaX OTCYETA.

Habntonenne u 00CyXJ€HHE COBMECTHO C MEJaroroM MEXaHWYECKUX SIBIICHHUH, MPOUCXOISIINX B
cucteme orcuéra «Tenexka» Ipu e€ paBHO-MEPHOM M YCKOPEHHOM ABM)KCHHUH OTHOCUTENBHO KaOuHeTa
¢buzuKw.

JlelicTBUS ¢ BEKTOpaMU CUIL: BBIIIOTHEHUE 3aJaHUH 110 CJI0KEHUIO U BBIYUTAHHUIO BEKTOPOB.
HabGmronenne 3a NpoBEJCHUEM OIBITOB, JEMOHCTPUPYIOLUIMX 3aBHCUMOCTb YCKOPEHMs Tena OT
MPUIIOKEHHON K HEMY CHJIBI M MaccChl Tela.

AHanus 1 00bsICHEHHE € OMOPOI HAa TEXHOMOTMYECKYIO KapTy IOJl PYKOBOJCTBOM II€/larora siBJICHUH ¢
UCII0Jb30BaHUEM BTOPOro 3akoHa HeroToHa.

Perrenne THIOBBIX pacu€THBIX 3a7a4 B 1—2 NEHCTBUS € OMOPOM Ha alrOpUTM, MPEeaBAPUTENBHO
pa300paHHBIl COBMECTHO C IEAaroroM C MCIOJIb30BaHMEM BTOPOro 3akoHa HplOTOHa M mpaBuia
CIIOXKEHUSI CHIL.

OmnpeneneHne COBMECTHO C MIEIATOroM KECTKOCTH MPY>KUHBI.

AHanu3 cuTyalMii ¢ OIOpPOM Ha TEXHOJIOTMYECKYI0 KapTy MOJA PYKOBOACTBOM IIEIarora, B KOTOPBIX
HAOMIOaroTCs ynpyrue aedopmaryi, U uX 00bsICHEHHE ¢ MCTIONB30BaHieM 3aKkoHa ['yka.

PeleHre THMOBBIX pacu€THBIX 3ajay B 1—2 JEHCTBUsI C ONOpPOI HA ajlrOpUTM, MPEIBAPHTENHHO
pa300paHHBIN COBMECTHO C MIEIaroroM C UCIIOIb30BaHUEM 3aKoHa | yka.

HccnenoBanre mpy NOMOIIY TIEAArora 3aBUCUMOCTH CIJTBI TPEHHUS CKOMIBKEHHS OT CHJIBI HOPMAaJIbHOT'O
nmaBieHus. CoBMeCTHOE 00CYKIIEHHE PEe3yTbTATOB UCCICIOBAHMS.

OmnpeneneHue Mo KOHTPOJIEM TIE1arora ¢ oropoi Ha KOHCTIEKT KO3((GHUINEeHTa TPEHHS CKOTB)KEHHSI.
W3mMepenne ¢ TOMOIIBIO MTe1arora CUJIbl TPEHHUS TTOKOSI.

PemieHre TUNOBBIX pacu€THBIX 3aqad B 1—2 NEHCTBUS C OMOPOW HAa alrOPUTM, MPEABAPUTEILHO
pa300paHHBIN COBMECTHO C IEIaroroM C UCIIOIb30BaHNEM (POPMYITBI TSI CHITBI TPEHUSI CKOJIBKCHUS.
AHanu3 1o cxXeMme IOCNe PACCYKACHHS Iefarora O JBIKCHHH TNl TOJBKO ITOJ JACHCTBHEM CHIIBI
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3. Ompenenenne kECTKOCTH MPYKUHBIL.

TSKECTH — CBOOOTHOTO MaJICHUSL.
OOBsICHEHHE IO/ PYKOBOJICTBOM TEIarora HE3aBUCHMOCTH YCKOPEHHsI CBOOOTHOTO MAJICHUS OT MacChl
Tena.

Or11eHKa COBMECTHO C TICIArOrOM BETHYUHEI CHUTBI TATOTCHUS, ICHCTBYIOIICH MEKIY ABYMS TeIaMHu (IUIs
Pa3HBIX Macc).

AHanmu3 ¢ Omopod Ha NUAAKTUYCCKAN MaTepuaj IBWKCHHS HEOCCHBIX TeN ION JCHCTBHEM CHIIBI
TATOTCHUA (C UCIIOIB30BAaHUEM JIOTIOTHATEILHBIX HCTOYHUKOB HHPOPMAIIHH).

Perienne THMOBBIX pacu€THBIX 3amady B 1—2 NEHCTBUSA C OMOPOH Ha ajirOpUTM, MPEIBapPHUTEILHO
pa300paHHBIA COBMECTHO C TEIaroroM ¢ UCIOJIb30BaHHEM 3aKOHA BCEMUPHOTO TATOTCHHS U (HhOPMYITBI
TSl pacu€ra CUJIbI TAKECTH.

HaGimonenne 1 o0Cyk1eHHe ¢ TOMOIIBIO TIeAarora OMbITOB 110 U3MEHEHHUIO Beca Tella IMPH YCKOPEHHOM
JIBYDKCHUH.

AHanu3 ¢ MOMOIIIBIO MeJIarora yCIoBHil BOSHUKHOBEHUSI HEBECOMOCTH U MEPETPY3KHU.

Pemenne TUMOBBIX pacuéTHBIX 3alad B 1—2 NEHCTBHUsI ¢ OMOPOW Ha ajropuTM, MPEIBapUTENLHO
pa300paHHbBIIl COBMECTHO C TI€J]aroroM Ha ONpeJIeJIeHHe Beca Tella B Pa3IMYHbIX YCIOBHSX.

AHanu3 ¢ ornopoi Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOACTBOM Iefarora Cuil, ACHCTBYIOUIUX Ha
TeJ10, MOKOSIIeecs Ha Orope.

Onpenenenre ¢ TOMOIIIBIO MTe1arora eHTpa TSHKECTH Pa3IuyHbIX Tedl.
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3aKoHbBI
COXpaHeHHs!
(10 v)

Umnynsc  Tema.  Msmenenue — umnynca.
Hmnynve cunel. 3aKOH COXpaHEHMs HMITYJIbCA.
PeaxtuHOE mBmxenue (MC).

Mexanundeckast pabora ¥ MomHocTs. Pabora
CWJ TsDKeCTH, ynpyeocmu, mpenusi. Ces3b
oHepeuu u pabomsi. lloTeHUMANbHAs SHEPTHUS
Tena, MOAHSATOTO HaJ| IOBEPXHOCTBIO 3EMIIH.
Tomenyuanvnas dHepaus COHCAmou NPYICUHBL.
Kunernueckas SHEpPTHSL. Teopema 0
KUHemuyeckou 9Hepauu. 3aKOH COXpPaHEHUs
MEXaHWYECKOH SHEPTUH.

Jemoucmpayuu
1. Tlepenaya ummysbca Ipu B3aUMOACHCTBUH

Tel.

2. IlpeoOpazoBanus
B3aUMOJCUCTBUHU TEI.

3. CoxpaHeHHe UMITyJIbCA TIPH HEYIIPYTOM
B3aUMOZCHCTBUH.

4. CoxpaHeHHE UMITyJIbca MPH abCOOTHO
YIPYTOM B3aUMOACHCTBUH.

5. HaOmioxeHue peakTHBHOTO IBYKECHHS.

6. CoxpaHeHHEe MEXaHMYECKOH SHEPrHU IPH
CBOOOIHOM Ia/ICHUH.

7. CoxpaHeHHE MEXaHMYECKOH SHEprUu Mpu
JBIDKEHUHM TeJa 10J] JEUCTBUEM IIPYKHUHBL
@ponmanshsle nabopamoprvie padomol u

onvlmul.

1. Omnpenenenve pabOTHl CHIIBI TPEHUS IIPH
pPaBHOMEPHOM  JBIDKGHHM  Telma  II0
TOPU30HTAJIBHOMN MOBEPXHOCTH.

2. Omnpenenenne pabOThI CHIIbI YIIPYTOCTH MIPH
nmogséMe  TIpy3a C  HCIOJIB30BAHHEM
HETIOJIBIKHOT'O Y TTIOIBM)KHOT'O OJIOKOB.

3. H3ydeHue 3aKkOHa COXpaHEHUS YHEPTHH.

SHEPIUU pH

Habmonenue n obcyx1eHre ¢ IOMOIIBIO Te/larora OIbITOB, AEMOHCTPUPYIOLINX Hepeaady UMITYIIbca
MIpY B3aMMOJICHCTBUM TeJl, 3aKOH COXPaHEHHUS WMITyJIbca TPH aOCONIOTHO YNPYrOM M HEYIPYroM
B3aUMOJICHICTBHH TeIl.

HaOmonenne neMoHCTpalyy Teaarora CUTyaluidi B OKpYXaromel »KHU3HU C UCIIONb30BaHNEM 3aKOHa
COXpaHEHUS UMITYJIbCA.

PacnozHaBaHue ¢ omopoil Ha TEXHOJOIMUECKYIO KapTy IOJ PYKOBOJCTBOM Ilefjarora sBJICHHS
PEeaKTUBHOTO ABWXEHUs B mpupoje u Texauke (MC — Ouonorus).

IIpuMeHeHrEe COBMECTHO C IEAaroroM 3aKOHAa COXPAHEHUs HMIynbca Ul pacdéra pe3yabTaToB
B3aMMOJICMCTBUA Tel (HA @pUMepax HEYNpyroro B3aMMOJEHCTBUS, YHOPYroro LEHTPAIBHOTO
B3aMMO-JCHCTBHS IBYX OJMHAKOBBIX TeJl, OAHO U3 KOTOPBIX HEMOA-BUKHO).

Pemienne THMOBBIX pacu€THHIX 3ajady B 2—3 AEHCTBUSI C ONOPOH Ha alropuTM, MPEIBapUTEILHO
pa300paHHbBIIl COBMECTHO C TIEJ]aroroM € MCIOJIb30BaHUEM 3aKOHA COXPAHEHUS NMITYJIbCA.
OnpeneneHre ¢ ONMOPOM Ha JTUAAKTUYCCKUN MaTepuai paOoThl CHJIBI YIPYTOCTH MPH MOIbEME rpy3a
C HCIIOJIb30BaHUEM HETIO[BIKHOTO U TIOJIBM’KHOTO OJIOKOB.

V3MepeHue COBMECTHO C MEAaroroM MOIIHOCTH.

H3mepenue ¢ moMOLIBIO TIeAarora noTeHIHaIbHOW SHEPTHUH YIPYyro e OpMUPOBAHHOMN NP YK HHBIL.
I/I3mepe}me COBMCCTHO C r1€¢jarorom KUHETHYECKOM SHEPruu Tejia 1o JIMHE TOPMO3HOT'O ITYTH.
Ha6HIOJIeHHe 3a OKCIICPUMEHTAJIbHBIM CPaABHECHHUEM W3MCHCHUSA HOTGHHH&HBHOﬁ 1 KMHETHYECKOU
DHEPruil Tena Mpy JIBHKEHUU 110 HAKIIOHHOW IIJIOCKOCTH.

HaOnronenne 3a AKCIEPUMEHTAIBHON MPOBEPKOM 3aKOHA COXPAHEHHS MEXaHWYECKOM >HEpruul mpu
CBOOOIHOM ITaJICHUM.

[IpumeHeHrne Ha HayaJbHOM YPOBHE, C ONOPOM HAa NUIAKTUYECKMH MAaTepUall 3aKOHA COXPaHEHHs
MEXaHUYECKOM SHEPruu AJs pacuéra NOTCHUMAIbHONW U KUHETUYECKON SHEPTUH Tea.

Pemienre TMNOBBIX pacu€THBIX 3aqady B 1—2 NEHCTBUS C ONOPOM Ha allrOPUTM, MPEIBAPUTEIHLHO
pa300paHHbIH COBMECTHO C IEJarOrOM C HCIHOJb30BAHHEM 3aKOHA COXPAaHEHHUsS MEXaHWYECKOH SHEPrHH.

Pazgen 9. Mexannueckue Kojedanust u Boanb (15 1)
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Mexanuveckue
KoJe6anus (7 1)

KomneGarensHoe — mBmkeHue.  OCHOBHEIC
XapaKTEePUCTHKUA KOJICOAHWH: TIEPHO, 4acTora,
aMIUuTyna. Mamemamuueckutl U APYICUHHBLL

masmuuxu.  Ipespawenue  smepeuu  npu
KOoneOamenbHOM O8UICEHULL.

3aryxatomue KoyneOaHus. BBIHYXICHHBIE

konebanus. Pe3oHac.

Jemoncmpayuu’

1. HaGmromenue  xomeOaHWii  Tem  mof
JEUCTBUEM  CHJIBI TSXKECTH W CHIIBI
YIIPYTOCTH.

2. HaGmonenue konebaHuii Tpy3a Ha HUTU U
Ha MPYXHHE.

3. HaGmronenue BBIHYXKIIEHHBIX KOJleOaHUN U
pe3oHaHca.

dponmanvusie nabopamopHsie pabomosl u

onvimol.

1. Onpeneneuue Y4acCTOThI u rnepuoaa
KoJe0aHni MaTEMaTHYECKOro MasiTHUKA.

2. OmpeneneHde  4acTOTBl M IepHoJa
KONeOaHUil MPYKUHHOTO MasTHUKA (WM
3JIEKTPOHHAS IEMOHCTPALIKs).

3. UccnenoBanue  3aBUCHMMOCTH — IepuoJa
KoeOaHMi MOABEIIEHHOT0 K HUTH T'Py3a OT
JUTMHBI HUTH.

4. VccnenoBaHne  3aBHCHMOCTH  IEpHOIA
KoJe0aHMH NPYKHHHOIO MasATHUKA OT

Macchl rpysa (wu INEKTPOHHAS
JEeMOHCTpAIIHs).
5. IIpoBepka HE3aBUCHMOCTH nepuoza

KoneOaHuil rpy3a, MOABEIIEHHOIO K HHTH,
OT Macchl Tpy3a.
6. OmBITHI, IEMOHCTPHPYIOLIHE 3aBHCHMOCTh

neproza KoJeOaHui NPY)KUHHOT O
MasTHHKa OT MAacChl Tpy3a U KECTKOCTH
TP Y’KUHBL.

7. M3mepenue YCKOpEHHUs CBOOOITHOTO
naJeHus (wm JJIEKTPOHHAS
JIEMOHCTPAIIHS).

Habmronenue konebaHuii mox JAEHCTBUEM CHJI TSHKECTH W YIIPYTOCTH W OOHAPY)KEHHE MPU TTOMOIIA
Te1arora moJJOOHBIX KOJICOaHUH B OKPYKAFOIIIEM MHEPE.

AHanu3 COBMECTHO C ITeIaroroM KojeOaHuid Tpy3a Ha HUTH | Ha npykuHe. OnpeeseHue 1Mo aarOpUTMy
YaCTOTHI KOJICOAHUH MATEMATHUECKOTO U MPYKUHHOT'O MasTHHKOB.

HabnroneHue u 00BsACHEHUE ¢ TIOMOIIBIO TIEarora sBJICHHS Pe30HaHCA.

HccnenoBanue ¢ OMOpoi Ha aJTOPHUTM, MPEIBAPHUTEILHO Pa300paHHBI COBMECTHO C IIEIArorom,
3aBUCHMOCTH TIepro/ia KOIeOaHUH TOABEIICHHOTO K HUTH TPy3a OT JJIHMHBI HUTH.

IIpoBepka ¢ ormopoii Ha TEXHOJIIOTHUECKYIO KapTy IOJT PYKOBOJICTBOM II€Aarora He3aBHCUMOCTH TIEpUOIa
KoJIeOaHuH rpy3a, MOIBEIICHHOTO K JICHTE, OT MacChl rpy3a.

Habnronenue u 00CyxIcHHE MO PYKOBOJCTBOM IEAarora OIMbITOB, IEMOHCTPHPYIONIUX 3aBUCUMOCTh
nepuo/Ia KoJieOaHui MPY>KMHHOTO MasTHUKA OT MACChI TPy3a U KECTKOCTHU TP YXKUHEI.

[TpuMeHeHHE ¢ TOMOIIBIO TIeJarora MaTeMaTHUECKOT0 U MPYXHHHOTO MasTHUKOB B KA4eCTBE MOJIEIICH
JUTSL OITUCAHUS KOJIcOAHMIA B OKPYXKAIOIIEM MHUpE.

Perienne THMOBBIX pacyETHBIX 3amady B 1—2 NEHCTBUS C OMOPOM HAa AJTOPHUTM, MPEIBAPUTEIHLHO
pa3o0paHHBIIl COBMECTHO C TEAAaroroM, CBSI3aHHBIX C BHIYMCICHHEM WIIM OLEHKOH YacTOTHI (Ieprosa)
KOJIcOaHuit
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Mexann4eckue
BOJIHBI. 3BYK
(CRY)

Mexanuueckue BOJIHEI. CaoiicTBa
MEXaHUYIECKUX BOJTH. Ipodonvuvie u
nonepeunvle oHbL [una 6011wl U CKOPOCHb €€
pacnpocmpanenus. Mexanuyeckue 607HbI 8
meépoom meie, celicmuyeckue eoanvl (MC).

3ByK. [pomkocmsb 38yKa U 6biCOMA MOHA.
Ompaodicenue 38yxa. Ungpazeyx u yivmpaszeyx.

Jemoncmpayuu’

1. PacnpocrpaHeHue
TIONIEPEYHBIX BOJH.

2. HabOmoneHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTEHI.

3. AKycTHYecKHii pe3oHaHC.

MpOAOJIBHBIX u

OOHapyXeHHe 1 aHaJIN3 C IOMOIIBIO TIe/Iarora BOJTHOBBIX SIBJICHUH B OKPY’KaIOIIEM MUPE.
HaOmonenne COBMECTHO C TEAAaroroM paclpoCTpPaHEHWsS IPOJONBHBIX M TIONEPEYHBIX BOJH (HA
MOJIENIN) ¥ O0HAPYKCHUE aHAJIOTUYHBIX BUIOB BOJH B MIPHUPOJE (3BYK, BOISTHBIC BOJHEI).

Brrauciienue B 1—2 AeWCTBHS ¢ OMOPO Ha aJiTOPUTM, MPEIBAPUTEIHLHO Pa300paHHBIA COBMECTHO C
MeIaroroM JUIMHBI BOJIHBI U CKOPOCTH PACIPOCTPAHEHUS 3BYKOBBIX BOJIH.

HaOmionenne 3a 3KCIIEpUMEHTAIBHBIM OIPEIEICHHEM TI'PaHHI[ YaCTOTHl CIBIIIUMBIX 3BYKOBBIX
KoJIe0aHui.

HaOmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C HCIIOIb30BAHHEM MY3bIKaJIbHBIX
UHCTPYMEHTOB).

Habimonenne u 00bsICHEHHE € TOMOIIIBIO [Te/1arora siBJIEHHs aKyCTHYEeCKOro pe30-HaHca.

UreHne COBMECTHO C TEAaroroM OPUIMHAJIBHOTO TEKCTa, MOCBANIEHHOTO MCIIONB30BaHUIO 3ByKa (MM
yIBTPa3ByKa) B TEXHUKE (IXOIOKAIIUS, YIBTPA3BYK B MEAUIIMHE U JIP.); BBHIMOJTHEHHE 33 JAHHI 10 TEKCTY
(cMBICTIOBOE UTEHHE)

Pazaen 10. DjekTpoMarHuTHOE MoJIe U AIEKTPOMATHUTHbBIE BOJIHbI (8 4)

DJIEKTPOMATHUT
Hoe 1oJie

U 3JIeKTPOMATHH
THbIE BOJIHBI
(CR))

DNeKTpOMarHuTHOE ToJie.
DneKTpoMarHuTHbIE BOJTHBI. Ceoticmea
9NEeKMPOMASHUMHBIX 60JIH. Hlxana
9NEeKMPOMACHUMHBIX ~ 607H.  Mcnonvsosanue
9NEeKMPOMASHUMHBIX BOIH OJI51 COMOBOL CEA3U.

OneKTpOMarHuTHas npupona CBeTa.
CxopocTs cBeta. BonHoBEIe cBOICTBa cBETA.

Hemoncmpayuu’®

1. CgoiicTBa 371€KTPOMarHATHBIX BOJH.
2. BormHOBBIE CBOMCTBA CBeTA.
@ponmansusle nabopamoprvie pabomeol u
onvlmul.
1. I3yueHne CBOMCTB 3JEKTPOMATHUTHBIX
BOIJTH C TIOMOIIBIO MOOMIIBHOTO TeNle()OHa.

[TocTpoeHne MPOCTBIX PACCY)KAEHHH HAa OCHOBE IOJTrOTOBJICHHBIX BBIPAKEHWH, OOOCHOBBIBAIOIINX
B3aUMOCBA3b JJICKTPUIECKOI'0O 1 MarHuTHOI' O MOJICH.

Habmronenue 3a 3KCIEpUMEHTAIbHBIM M3YdEHUEM CBOMCTB 3JIEKTPOMArHUTHBIX BOJH (B TOM YHCIE C
MOMOILIBI0 MOOWIILHOTO TenedoHa).

AHanu3 ¢ HOMOILBIO [eJarora PeHTr€HOBCKUX CHUMKOB Y€JI0BEUECKOr0 OpraHu3Ma.

AHan3 COBMECTHO C I1€1aroroM TEKCTOB, OMUCHIBAOIINX MPOSBICHUSI 3IEKTPOMATHUTHOTO U3JTYYEHUS
B IIPUPOJIE: )KUBbIE OPTaHU3MBI, N3TyUYeHUsI HEOCCHBIX Tel (CMBICIIOBOE YTCHHUE).

Pacnio3naBaHue U aHaNM3 pa3IUYHBIX PUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH B TEXHHKE C ONMOPOH Ha
TEXHOJIOTHUECKYIO KapTy 0] pyKOBOACTBOM II€arora.

PemeHre THMOBBIX pacuETHBIX 3ajad B 1—2 AEHCTBUsI C ONOpPOW Ha alrOpUTM, MPEABAPUTENHHO
pa300paHHBII COBMECTHO € MEAroroM C HCIOIb30BaHUEM (OPMYI I CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH, JJIMHBI BOJIHBI U YacCTOTHI CBETA.

Paznen 11. CeeroBble siBaenus (15 u)
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3aKoHBI
pacnpocTpaHeHu
1 cBeTa (6 4)

JlydaeBas Momenb cBeTa. VICTOYHHMKH CBETa.
Ipamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlyner. OTpaxkeHue cBeTa.
ITnockoe 3eprano. 3axon ompasicenust ceema.
IIpenomnenue cBeTa. 3aKOH MPETOMIICHUS
cBeta. [lonnoe sHympennee ompasicenue céema.
Hcnonvzoeanue noimozo eHympenHe2o
ompaoicenus 8 ONMUYECKUX C8EMOBOOUX.

Jemoncmpayuu’

1. IIpssMonuHeHOE pacIpOCTpaHEeHHE CBETa.

2. OTpakeHue cBeTa.

3. [Nonyuenne n300pakeHU B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJiaX.

4. TIpenomieHue cBera.

5. OnTuyeckuii CBETOBO/I.

Dponmansusle n1abopamoprvle padomeot u
onvimel.

1. UccnenoBanue 3aBUCHMOCTH yria
OTpaKEHHs CBETOBOTO Jyda OT yria
HaJICHUsL.

2. 3yueHne XapaKkTepUCTUK H300paXKeHHsA
IpenMeTa B INIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yria
IpPEIOMJICHUS. CBETOBOTO JIyda OT Yyria
Ia/IeHNs Ha TPaHHUIIE «BO3ILYX—CTEKIION.

HabnroneHue OMBITOB, JAEMOHCTPUPYIOIIMX SBJICHUE MPSIMOIUHEHHOTO pACHpPOCTPAHCHHS CBETa
(BO3HHKHOBCHHE TCHU U TIOIYTEHH), U UX HHTEPIPETAINS C HCIIOIH30BAHUEM ITOHSTHSI CBETOBOTO JTy4a.
OOBsiCHEHHE W MOJCTHPOBAHUE TIOCIIC PACCYXKACHUS C TIEJAaroroM 10 CXEME CONHCYHOT'O U JIYHHOT'O
3aTMEHUI.

HccnenoBanue ¢ onopoii Ha TEXHOJIOTMYECKYIO KapTy MO/ PYKOBOACTBOM I€Aarora 3aBUCUMOCTH YTJia
OTPa)KEHHs CBETOBOIO JIy4a OT YIJIa MMaJICHHUs.

W3ydeHune ¢ MOMOIIBIO ITe1arora CBOUCTB M300payKeHUS B TUNIOCKOM 3epKalle.

Habnronenue u 00bsICHEHHE COBMECTHO C TEaroroM OIBITOB TI0 MOMYYCHHUIO H300pa)KSHUH B BOTHYTOM
Y BBITTYKJIOM 3epkajiax. HaOmronerne n 00bsICHEHHE TIOCIE PACCYKICHHUS C TISIArOrOM IO CXEME OITBITOB
[0 TIPEJIOMJICHUIO CBETa HA TPaHULE PA3JIUYHBIX CPEA, B TOM YHCII€ ONBITOB C MOJHBIM BHYTPEHHUM
OTpa’KEHUEM.

UccnenoBanue moJi pyKOBOJCTBOM Ii€larora 3aBUCUMOCTH yrja MPeNOMIIEHUS OT yrjia MaJeHHs
CBETOBOI'0 JIy4a Ha I'PAHULIE «BO3AYX—CTEKIION.

PacnoznaBaHue ¢ MOMOIIBIO TeJarora SIBIECHUM OTPaKeHUsI U MPEJIOMJICHUS CBETa B MOBCETHEBHOMN
JKU3HHU. AHAJIN3 U O0BSICHEHHE COBMECTHO C ITEaroroM sBJCHHUS ONTHYECKOr0 MUPaKa.

PelieHrie THUIMOBBIX pPacU€THBIX 3a7ay B 1—2 JEHCTBHS C OMOPOW Ha alroOpuTM, NPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C MEaroroM ¢ UCIONIb30BaHHEM 3aKOHOB OTPaXKCHHUS U IPEIIOMJICHHS CBETA.

JInH3bI
¥ ONITHYECKHUE
npu6opsi (6 u)

Jlunza. Xox mydeit B nuH3e. Onmuueckas

cucmema  pomoannapama, MUKpOCKonda —u
meneckona (MC). [hnaz xkax onmuyeckas
cucmema. Bruzopykocmo u 0aibHO30pKOCHb.
Hemoncmpayuu’®

1. Xon mydeit B cobmparorieit InH3e.

2. Xop ny4eii B pacceMBaroIIeH JHH3E.

3. Tony4enue n300paxkeHuii C MOMOIIBIO
JIAH3.

4. MMpuHTwn ENCTBUS
MHUKPOCKOIIA ¥ TEJIECKOIIA.

5. Mopenb riasa.

Dponmanvusle 1ab6opamoprsie padomol u

(oroarmapara,

[NonyueHue mo KOHTPOJIEM TMeAarora n300pa)xeHHii ¢ MOMOIIIBI0 COOMPAOIIEH 1 PACCEMBAIOIIEH JIHH3.
OmnpejerneHue ¢ Omopoil Ha ANTOPUTM Pa3pabOTAaHHOTO COBMECTHO C TEAaroroM (OKyCHOTrO pacCTOSTHUS
U ONTUYECKOHN CHIIBI COOMPAIOIIeH JTHH3HI.

AHanm3 COBMECTHO € TIEJaATOrOM YCTPOWCTBA U MIPHUHITUIA IEHCTBUS HEKOTOPHIX ONTHYECKHUX MPHOOPOB:
(horoammapara, Mukpockora, teneckorna (MC — OHONOTHs, aCTPOHOMHS).

AHanus ¢ ormopoi Ha TEXHOJIOTHYECKYIO KapTy O PYKOBOICTBOM TeIarora siBJICHHH OIM30pyKOCTH U
JATbHO30PKOCTH, TIPHUHIHIA AeHCTBIA 09KoB (MC — Omomorus).
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onvlmel.
1. Tlonydenne w300paKEeHUH C TOMOIIBIO
COOMparomIeH JINH3BL.
2. OnpenencHue (OKYCHOTO PACCTOSHHA U
ONTHYECKOHN CUITBI COOMPAIOIISH JTHH3BI (MITH
3NIEKTPOHHAS IEMOHCTPALIU).

Pa3noxxkenne
0eJjioro cBera
B cnekTp (3 4)

Paznooicenue  benoco ceema 6 cnexmp.
Onvimer Hotomona. Cnooicenue cnekmpaibHbix
yeemos. /Jucnepcus ceema.

Jemoncmpayuu’

1. PasnoxeHue OEJIOro CBETa B CIIEKTP.

2. [Tonydenue Georo cBeTa MpH CIOKCHUH

CBeTa Pa3HbIX IIBETOB.

Dponmansusle n1abopamoprvle padomeol u
onsimel.

1. OneITE MO Pa3iOKEHHIO OEIOro CBETa B

CIIEKT.
2. OHLITLI IO BOCIIpUATHIO IBETA NPEAMETOB
Opu HMX HAOJIOJNCHWU uepe3 1IBETOBbIC

GUIbTpHI.

Habnronenue coBMeCTHO ¢ IEAAroroM Mo pa3IoKeHUI0 OeIoro CBeTa B CIIEKTD.

Habmonenue u oObsicHeHHe Ha 6a30BOM ypOBHE IO PYKOBOJCTBOM II€/Iarora OMbITOB 110 HOMY4EHHIO
0eJ10ro cBeTa MpHU CIOXKEHUU CBETA Pa3HbIX L{BETOB.

[TpoBenenre u 00bSICHEHNE 110]] PYKOBOJICTBOM I1€/Iarora OIbITOB MO BOCIIPHATHIO IIBETA MPEIMETOB
Npy UX HaONIOZIEHNHN Yepe3 IBETOBbIE PHIIBTPHI (IIBETHBIE OUKH).

Paznen 12. KeanroBsbie siBienus (17 )

Hcnyckanue
U MOTJIOLIeHHE
cBeTa aTOMOM
(44)

Onvimul Pezepghopoa v aneTapHasi MOJIENb
atroma. Mogens atoma bopa. HUcnyckanue u
noznowjenue  ceema  amomom.  Keanmul.
Jlunetiuamoie cnekmpeoi.

OOGcyxIeHre ¢ MOMOIIBIO Nejarora elu OnbIToB Pesepdopaa 1o uccnenoBaHuIo aTOMOB, BEIIBIKECHUE
THIIOTE3 O BO3MOXHBIX PE3yJIbTaTaxX OIbBITOB B 3aBUCUMOCTHU OT IMPEAINOJIAraeMoro CTPOEHHs aTOMOB,
(opMyITupoBaHUE BEIBOZOB U3 PE3YJILTATOB OIBITOB.

OOcyxJeHne ¢ OMmopoil Ha TEXHONOIMYECKYI0 KapTy I0J PYKOBOJCTBOM I€Jarora MpOTHBOPEUU
TUTAHETAPHON MOJIENTN aToMa M OCHOBAaHMI JUTd TMIIOTE3bl bopa 0 cTanMoHapHBIX OpOUTaX 3JIEKTPOHOB.
HaOmtonenne COBMECTHO ¢ MEAAroroM CIUIOIIHBIX M JIMHEWYATBIX CIIEKTPOB H3JIYYEHHUS! Pa3JIMUHBIX
BerecTB. OOBsICHEHHE C ONOPOH HAa AUNAKTHIECKUI MaTepHal JIMHEHYAThIX CIIEKTPOB N3ITY4CHHUS.

Ctpoenue

aTOMHOrO s1pa
(64)

PaanoaktuBHOCTD. Anbpa-, bema- u ecamma-
uznyyenus.  CTpoeHWe  aTOMHOTO  sfpa.
Hyxnonunaa mooens amomnozo sopa. Mzomonul.
Paouoaxmusnsie npespawjeHus. Ilepuoo
noypacnada amomHsix soep.

JHemonucmpavuu

1. CrexTpsI U3ITYdCHUS U TTOTJIOIICHHS.

OGCy*x IeHre COBMECTHO C TIEZaroroM BO3MOXHBIX THITOTE3 O MOZEISX CTPOCHHS sIIpa.

OrpesienieHne IO CXeMe € UCITONB30BaHUEM METOIMYECKOr0 MaTepHaa Mmoj PyKOBOJACTBOM Tiearora
cocraBa siiep 1O 3aJaHHBIM MAacCOBBIM M 3aps/IOBBIM UHCIAM M TI0 TIOJOKEHHIO B MEPHOTAIECKOMN
cucreme 3aeMeHToB (MC — Xumus).

AHanm3 ¢ oropoi Ha TEXHOJIOTHUECKYIO KapTy MO/ PYKOBOJICTBOM IIE/Iarora M3MEHEHHS COCTaBa spa
M €ro MOJIOKEHHs B MEPHOIHYECKOit cucTeMe npy | -paanoaktuBHOCTH (MC — xumus).
Hcenenopanie ¢ MOMOLILBIO Mejarora Tpekos [ | ~9aCTHIL IO TOTOBBIM ¢ororpadusm.
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2. CnekTpsl pa3InyHBIX Ta30B.

3. Cnektp Bomopo/a.

4. Habnronenue TpekoB B kamepe BuibcoHa.

Dponmanvhvie nadopamopHsle padomot u
onsimel.

1. Habmooenue CcnaoOwHbIX U JIUHEUYAMbIX

CHEKMPO8 U3TYYEeHUSL.
2. UccrenoBaHue TPEKOB: U3MEPEHHIE SHEPTHH

Habmonenue 3a geMoHcTpaiueil paboThl U3MEpEeHHs paJUalliOHHOrO (JOHA ¢ IIOMOIIBIO JO3UMETPa,
OLIEHKA €r0 MHTEHCUBHOCTH.

AHamn3 COBMECTHO C Ie/IaroroM OMOJIOTHYECKIX U3MEHEHHH, MPONCXOAAIINX MO ISHCTBHEM
pannoakTuBHBIX W3nydernii (MC — Ononorus).

Habmonenne nemoHcTpanuy o0 HCHONB30BaHWE PaMOAKTUBHBIX M3iydeHuid B meauiunHe (MC —
ouomnorus).

YacTUIBl IO TOPMO3HOMY TmyTH (IO
(dororpadusm) (o 3JIEKTPOHHAs
JIEMOHCTpAIIHs).
SAnepunie SlnepHble peakuuu. 3aKOHBI COXpaHEHHs | PellleHHe THUIOBBIX PACUETHBIX 3a7ad B 1—2 JEHCTBHS C OMOPOW Ha allTOPUTM, MPEABAPUTEIHHO

peaxuuu (7 1)

3apsI0BOI0 U MAaCCOBOTO YHCeNl. DHepeus ces3u
amommubix  si0ep. Ces3b  Maccvl U IHEPISUU.
Peaxyuu cunmesa u denenus soep. Ucmounuxu
onepeuu Cornya u 36é30 (MC).

SnepHas SHepreTuKa. eticmsusa
PAOUOAKMUBHBIX — UBTYYEHUN  HA  JHCUeble
opearusmel (MC).

Hemoncmpavuu
1. Pabora cuérynka MOHHU3UPYIOIINX

U3IIy4EHU .

2. Peructpamus  M3NydeHHs — NPUPOIHBIX

MHHEPAJIOB U IIPOLYKTOB.
Dponmanvhvie 1adopamopHsle paoomol u
onvimol.
1. zmepenune paauoakTUBHOTO (oHA (MK
3JIEKTPOHHAS IEMOHCTPALIUS ).

pa3zoOpaHHBI COBMECTHO C MEAArOTOM C UCTIOIH30BAHUEM 3aKOHOB COXPAaHEHUSI MACCOBBIX U 3apsIOBBIX
qHCceNl Ha ONpeCTICHUE Pe3yNbTaTOB SIEPHBIX PEeaKIMi; aHAJIN3 BO3MOXKHOCTH MM HEBO3MOXKHOCTHU
SIIEPHOM peaKInu.

O11eHKa ¢ TIOMOIIBIO MTe/Iarora SHEPTUH CBS3U SEp C UCIONb30BaHueM (HOpMYIIbl DHHINTEHHA.
OO6cyxIeHne COBMECTHO C IEJaroroM IMepCreKTHB HCHONIb30BAHUS YIIPABISEMOIO TEPMOSIEPHOIO
CHHTE3a.

OOcyxJieHre COBMECTHO C MEJaroroM MPEenMyIIEeCTB ¥ IKOJIOrHUECKUX MPOOJIeM, CBSI3aHHBIX C SACPHON
sHepreTukoit (MC — skomorus).

IoBTOpPHUTEIBLHO-0000 A0 NI MOAYAb (9 1)

CucremaTmsanys
u 00001ICHNE
MPEIMETHOTO
coJIepKaHus

1 OIBITa
JeSITEBHOCTH,
Ipruodpe-TEHHOTO

O6o0mieHne  comepkaHUs — KOKAOTO U3
OCHOBHBIX paznenoB Kypca (uzuku:
MEXaHUYeCKHE, TEIUIOBBIE, DIIEKTPOMAarHUTHBIC,
KBAHTOBELIE SIBJIICHUS.

HayuHplil METOZ TO3HAHUS U €T0 peann3alys B
(hU3MIEeCKUX UCCTIeTOBAaHUSAX.

CBsi3p (MBUKHN U COBPEMEHHBIX TEXHOJOTHIA B

BeimonHeH#e ¢ MOMOIIBIO TTeAarora yaeOHbIX 3aaHUH, TPEOYIOIINX AEMOHCTPALNHI KOMIIETEHTHOCTEH,
XapaKTEepPU3YIOIMINX eCTECTBEHHOHAYYHYI0 T'PaMOTHOCTh: NPHUMEHEHWs TOTYYEHHbIX 3HAHWUU JUIs
Hay4YHOr0 OOBSCHEHMS (PU3UUECKHX SIBICHMH B OKPYKAlOIIEW NMPUPOIE W MOBCEIHEBHON J>KM3HH, a
TakKe BBIBICHHS (M3MUYECKHX OCHOB DPsila COBPEMEHHBIX TEXHOJIOTHH; NMPUMEHEHHS OCBOEHHBIX
9KCIIEPUMEHTANBHBIX YMEHUH JUIA HMCCIe0BaHNs (DU3UUECKUX SIBICHUI, B TOM YHCIIE ISl TPOBEPKHU
THITOTE3 M BBISIBIICHUS 3aKOHOMEPHOCTEH.

Pemenre THHOBBIX pacu€THBIX 3af1ad B 1—2 nelcTBUS C OMOpOH Ha alNrOpHTM, IPEABAPHTEIHHO
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TIPY M3Y4YEHUH obnacty nepenaur MHGOPMALUH, SHEPTETHKE, pa3o0paHHBIif COBMECTHO C II€aroroM, B TOM YHCIIE MPEANONaraloniuX UCIOoIb30BaHne (pu3ndecKoi
BCETO Kypca TpaHcIIopTe MO/JIETIM ¥ OCHOBAaHHBIX Ha COZIEPKaHUM PAa3IIMYHBIX pa3/IesioB Kypca (QU3HUKH.
0763714

[Ipu pa3pabotke paboueil mnporpaMmbl B TEMATUYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITH YUYTE€HBI BO3MOXHOCTH
MCIIOJIb30BaHUS AJEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABIAIOMIMXCA Y4€OHO-METOIUYECKHUMU MaTepuaiamMu
(MyJIbTUMEIUIHBIE TPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 3aJaUHUKH, SJICKTPOHHbIE OMOIMOTEKH, BUPTyaJIbHbIE JTA0OpAaTOPUH,
UTPOBBIEC MPOTPAMMBI, KOJUIEKIIMU HU(PPOBBIX 00pa30BaATENIbHBIX PECYPCOB), peaTU3yIONINX AuAaKkTuYeckue Bo3moxxkHoctu MKT,
COJIEp’KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00pa30BaHUM.
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