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HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma no gusuke a1t 00y4arOIMMXCs ¢ 3aACPKKON MCUXUUECKOTO
pazButusa (nanee—3I[1P) Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUs COCTaBJIEHA Ha
ocHoBe ®DenepanbHOl paboueil mporpaMmbl TO (PU3HKE A7 OOYYAIOUIUXCS C
3aJIEP>KKOM mcuxuueckoro passutus (nanee — 3[IP) Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBanus, paspadotanHoii ®I'BHY «MHCTUTYT KOPPEKIIMOHHON MENaroruku» u
pa3MelieHHon Ha caiite https://ikp-rao.ru/frc-ovz3/

denepanbHas paboyast mporpamMma mo Gu3HKe st 00yJaOIINXCs C 3a1ePIKKOM
ncuxudeckoro pazputus (nanee — 3[11P) Ha ypoBHE OCHOBHOTO 00IIIETO 00pa30BaHUs
NOATOTOBNIeHA HAa OcCHOBe denepanbHOr0 TOCYJAapCTBEHHOTO 0OO0pa30BaTEIBHOTO
CTaHjaapTa ocHOBHOTO oOuiero oopasoBanus (Ilpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (manee — D®I'OC OO0OO), denepanbHOl ananTHPOBAHHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUs Il 00yUYarOIIHXCs
C OTpaHHUYEHHBIMU BO3MOKHOCTSIMHE 3710poBbs ([Iprka3z MunnpocBemienust Poccuu ot
24 Hos0pst 2022 1. Ne 1025), denepanbpHOM pabodeit mporpaMMbl OCHOBHOTO 00IIIETO
0o0pa30oBaHus 10 y4eOHOMY MPEAMETY
«Dusuka», OeaepanbHON TPOrpaMMbl BOCIIUTAHUSA, C YYETOM PACIPEICICHHBIX 1O
KJlaccaM TpOBEPSIEeMBIX TpeOOBaHW K pe3ylbrataM ocBoeHus DenepanbHOi
aJanTUPOBAHHON 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHHS
JUTsE O0YUaIOLIUXCS C 3aJI€PIKKON ICUXUYECKOTO Pa3BUTHS.

denepanpHas padodasi mporpamma 1mo Gu3uke s 00yJaroIIuXcs C 3aePKKOM
ncuxuueckoro pazsutus (ganee — 3[1P) Ha ypoBHE ocHOBHOTO 0011IeTO 00pa30BaHuUs
MOJIrOTOBJIEHa Ha oOcHOBe denepaibHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIBHOIO
cTaHjapTa oCHOBHOTO o01miero oopaszosanus (IIpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (manee — ®I'OC OOO), denepanbHON amanTUPOBAHHOM
00pa3oBaTeIbHOM MTPOTrpaMMBbl OCHOBHOT'O OOIIETO 00pa30BaHMS ISl 00YUYAIOIIHXCS C
OrpaHUYEHHBIMH BO3MOKHOCTAMU 310poBbs (IIpukaz Munnpocsemenus Poccun ot
24 Hosa6ps 2022 1. Ne 1025), ®enepanbHoii paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBanusa mo ydeObHoMy mpeameTy «®Dusmka» (0a30Bblid ypoBeHB), KoHnemnuu
npenoaaBaHus yuyeOHoro mnpeamera «®dusuka» B 00pa3oBaTENbHBIX OpraHHU3aIlUsAX
Poccuiickoit  Denepanuu, peaau3yONIUX OCHOBHBIE  00II€00pa30BaTEIIbLHBIE
nporpammbl, DenepanbHON  paboyeil TpOrpaMMbl  BOCIUTAHUSA, C YYETOM
pacrpeeseHHbIX M0 KllaccaM IPOBEPSIEMbIX TPEOOBAaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHOM aAaNTHPOBAHHONW 00PA30BATEIBHONW MPOrPaMMBI OCHOBHOTO OOIIETro
oOpa3oBaHus 151 00YYAIOIIUXCS C 33JIEPKKON IICUXUIECKOTO PA3BUTHS.



OO0was xapakTepucTUKA Y4eOHOro npeamera « Dusuka»

VYueOnniii mpeamer «®Duszukay  SABIAETCS  CHUCTEMOOOPA3YIOIMIUM s
€CTECTBEHHOHAYUHBIX MPEAMETOB, IMOCKOJbKY (PU3HUECKUE 3aKOHBl MHPO3JaHUS
SBJISIIOTCSI  OCHOBOM  COJEp)KaHUSI KypCOB XHMHUHU, Ouonoruu, reorpadpud Hu
acTpoHoMuu. Du3uKa BOOPYKAET OOYUYAIOIIMXCS HAYYHBIM METOJOM IO3HAHUS,
MO3BOJISIOIITUM T01y4aTh OOBEKTUBHBIE 3HAHUSI 00 OKPYXKAIOIIEM MUPE.

[Ipeamer makcuManbHO HaIpaBiieH Ha (POpMHUPOBAHKUE UHTEPECA K IPUPOTHOMY
U COIMAJIbHOMY MHPY, COBEPIICHCTBOBAaHUE ITO3HABATEIBHON JIESATEIBLHOCTH
oOyuaromuxcs ¢ 3I1P 3a cueT oBnafeHUs] MBICIUTEIBHBIMU ONEpPALUSIMU CPaBHEHUS,
0000111eHHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHUE, (POPMUPOBAHUE
BO3MOYKHOCTEW COBMECTHOM €S TEIIbHOCTH.

N3yuenne ¢usuxku cnocoOcTByeT pa3BuTHio y oOywarmuxcs ¢ 3I1P
POCTPAHCTBEHHOTO  BOOOpakeHUs, (PYHKIMOHATBHOW TIpPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKU aHAIU3UPOBATh WHEOOpPMAIIUIO, MPEICTABICHHYIO B
pa3nuuHbIX Gopmax. 3HAYMMOCTh MPeMeTa JJIsl PA3BUTHS KU3HEHHOW KOMITCTCHITUU
00yJaromuXxcs 3aKI0YaeTCS B YCBOGHUM OCHOBBI (DM3UUECKUX 3HAHUN, HEOOXOAUMBIX
JUIsl TIOBCEIHEBHOW >KM3HM; HABBIKOB 3/I0POBOrO U OE€30MACHOTO ISl YeJoBeKa U
OKpYXarollen ero cpeabl 00pasa *Ku3HU; POPMUPOBAHUH IKOJIOTHUECKOUKYIBTYPHI.

[Iporpamma oTpaxkaeT coaepkaHue oOydeHus: npeamery «Pusnka» ¢ yueTom
0co0BIX 00pa3zoBaTenbHbIX MOTpeOHOCTeN oOyyatomuxcs ¢ 3[1P. OBnageHue qaHHBIM
y4eOHBIM MPEAMETOM MPEICTABISET OMPENCIICHHYIO TPYAHOCTD IJIsi 00yUYaIOIIUXCs C
3I1IP. 310 cBsI3aHO ¢ OCOOCHHOCTSIMU MBICITUTEIHHOU ACSTEIBHOCTH, IEPUOUYECKUMHU
KoJieOaHUSAMH BHUMAaHHUS, MaJbiM OOBEMOM NaMSTH, HEJIOCTATOYHOCTHIO OOIIEro
3amaca 3HaHUM, TMOHWXEHHBIM I103HABATEIbHBIM WHTEPECOM U HU3ZKUM YpPOBHEM
PEYEBOro pa3BUTHSI.

Jlns mpeosioneHuss TPYJIHOCTEH B HM3Y4YeHUH ydeOHOro mnpeaMera «Duzmkay
HeoOxoauMma ajanrtamus oObeMa UM XapakTepa ydeOHOro wmarepuaiga K
MO3HABATEIbHBIM BO3MOXHOCTSIM JAHHOW KaTeropuu OOYyYaroluxcs, y4YeT HuX
OCOOEHHOCTEW pa3BUTHUS: HCIIOJNB30BAHUE alNTOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3€, TOCTETIEHHOE YCIOKHEHNE N3y4aeMOro MaTepuania.

JlaHHass mTporpaMMa KOHKPETH3UPYET COJEpKAHUE TNPEIMETHBIX TEM B
COOTBETCTBHHM C TpeOOBaHUSAMHU 00pa30BATENBHOTO CTaHIApTa, PEKOMEHIYEMYIO
MOCJIEI0BATENIbHOCTh M3YYEHHUS pa3leioB (PU3MKKM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Yy4eOHOro mpolecca, BO3pPaCTHBIX U
MICUXOJIOTHYECKUX 0coOeHHOCTeH oOydarontuxcs ¢ 3[1P Ha ypoBHE 0OCHOBHOTO 001I1€T0
oOpa3oBaHus, OMNpeAeTsieT MUHUMAIbHBIA HA0Op OMBITOB, JIEMOHCTpAIHH,
MPOBOJUMBIX ~Y4YUTEIeM B Kiacce, JaboOpaTopHBIX pabOT, BBITOIHIEMBIX

00yJaroIUMUCH.
Metonndeckord OCHOBOM M3yudeHHs Kypca «PH3MKa» Ha ypOBHE OCHOBHOIO
o01ero oOpa3oBaHus ABJISICTCS CHUCTEMHO-JEATEIbHOCTHBIN MOAXOJ,

o0ecrieunBaIOIIUN  JTOCTUKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX
00pa3zoBaTeIbHBIX PE3YJIbTaTOB MOCPECTBOM OpraHU3aIluu aKTUBHOMN



MO3HABATEIBLHON JEATEIbHOCTH OOYYalOlUXCS, YTO OYEHb BAXKHO MpU OOYyYEHUU
nereit ¢ 311P, nis KOTOPBIX XapaKTEPHO CHUKEHUE MMO3HABATEIbHON aKTUBHOCTH.

Hean u 3a0aun u3yyeHus yueOHoro npeamera «Pusuka»

Obwue yenu w3ydeHus ydeOHOro mnpeamera «Dus3mka» MpencTaBiIeHbBl B
denepanbHOM paboyeil mporpaMMe OCHOBHOT'O OOIIEro 00pa3oBaHUs.

OCHOBHOM 11eJIbI0 OOYYCHHS JCTCH C 3aJeP’KKON TICUXHUYECKOTO0 Pa3BUTHS Ha
JAHHOM TIPEIMETE SBJISETCS: IOBBIINICHHE COIMAIBHON ajamnTaliu JeTed uepe3
NpUMCHEHUE (PU3NYECKUX 3HAHHWH HA MPAKTHKE.

st ooyuaroruxest ¢ 3I1P, Tak ke, Kak W i1 HOPMAaTUBHO Pa3BUBAIOIIUXCS

CBEPCTHUKOB,  OCBauBAIOLIMX  OCHOBHYIO  0OOpa3oBaTelbHYI0  IPOrpaMMy,
JOMUHUPYIOLIEE 3HaU€HUE IPUOOPETAIOT TaKUE yeu, Kak:
o npuoOpeTeHne HHTepeca M cTpemieHuss oOyuwarouuxces ¢ 3I[IP k

HAyYHOMY H3YYCHUIO TPHUPOJBI, PAa3BUTHEC WX HHTCIUICKTYaJbHBIX W TBOPUYECKHX
CIIOCOOHOCTEM;

. pPa3BUTHUC 0a30BBIX HpGJICTaBJIeHI/Iﬁ O HAYYHOM MCTOJIC IIO3HAHHA U
@OpMHpOBaHI/IC HCCIICA0BATCIILCKOT'O OTHOMICHUA K OKPYKAIOIIUM ABJICHUAM,
. (i)OpMI/IpOBaHI/IC Hay4YHOIo MHUPOBO33PCHHA, HA OOCTYIIHOM  JJIA

obyuvaromuxcs ¢ 3I1P ypoBHe, kak pe3yibTaTa U3y4eHHs] OCHOB CTPOCHHS MAaTEPUH U
(byHIaMEeHTaIbHBIX 3aKOHOB (PU3UKHU;

. dbopMupoBaHUE MPEICTABIECHUNA O poiid (HU3UKU JUISI PAa3BUTHS APYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Leiel 00eceyrBaeTCs pelIeHUEM CIEeIYIONINX 3a0ay.

. npuoOpeTeHne 0a30BbIX 3HAHUNA O AUCKPETHOM CTPOEHUU BEIIECTBA, O
MEXaHUYECKHX, TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

. npuoOpeTeHne YMEHHUI OMUCHIBATh U OOBSICHATH (PU3UYECCKUE SIBJICHUS C
MCIIOJIb30BaHUEM TIOJyYCHHBIX 3HAHUHM U C OMOPOM Ha TUIaH/CXEMY;

. OCBOCHHE METOJOB PEIICHUA MPOCTEHINX pacu€THBIX 3a7ad C
UCITOJIb30BaHUEM (DU3NUYECKUX MOJICIICH ¢ OMOPON Ha aJITOPUTM;

. pa3BHUTHE YMEHUN HAOIIOAATH PUPOTHBIC SIBICHUS U BBITIOIHSITHOIIBITHI,

nabopaTopHbie paOOThl U JKCIEPUMEHTANIBHBIE HCCIIEIOBAHUS C HCIOJIb30BaHUEM
MU3MEPUTETBHBIX TPUOOPOB (11O PYKOBOJACTBOM YUUTEIS);

. OCBOCHHE TIPUEMOB pabOTHI ¢ HHPpOPMAIHEH (HUIUIECKOTO COAEpKaAHNUA,
BKJIFOYAst UH(POPMAITHIO O COBPEMEHHBIX TOCTHKECHUSIX (DU3UKH, aHAIU3 U OLICHUBAHUE
uH(popMaInH;

. 3HAKOMCTBO cO  cepamu  mpoPEeCcCHOHANBHON  JCSATEIBHOCTH,
CBS3aHHBIMH C (U3UKOH, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMHU Ha
TOCTIKEHUAX (U3HUECKON HAYKH.

Oco0enHocTH 0TOOpPA M aganTAUU Y4eOHOr0 MaTepuaJsia no pusuke

OcHoBoit 00yuenust oOyuaromuxcs ¢ 3[IP Ha npenmeTaxecTeCTBEHHOHAYYHOTO
LMKJIA SIBJISIETCSl Pa3BUTHE Y HHUX OCHOBHBIX MBICIUTEIBHBIX Olepanuil (aHanus,
CUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBHINOJHEHUS Pa3BUBAIOLIUX
yopaxkHeHui, popMUpoBaHKe TPUEMOB YMCTBEHHOUM paOOThI: aHAIN3



UCXOJHBIX JIaHHBIX, IUIAHMPOBAaHHWE MaTepuala, OCYIIECTBICHUE IOATAHOIO U
UTOTOBOTO CaMOKOHTPOJIS, a TaKXE OCYUIECTBISETCS JHMKBUJAUUSA MpPOOETOB B
3HAHMSX, 3aKPEIJIEHUE U3YYEHHOT0 MaTrepuaia, OTpadoTKa aJropuTMOB, TOBTOPEHUE
MIPOMIEHHOr0. boJblioe 3HaueHne MPUAAETCS YMEHUIO PAacCKa3aTh O BBINOJHEHHOU
pabore ¢ TpaBWIbHBIM YHNOTPEOJIEHHUEM COOTBETCTBYIOIIEH TEPMHUHOJIOTHH H
cOOJII0JIEHUEM JIOTHUYECKUX CBA3EH B M3slaraeMoM matepuane. [{ns ooyyarouuxcs 311P
Ha YPOBHE OCHOBHOI'O 00ILIETO 00pa30BaHusl MO-MPEKHEMY SIBISIOTCA XapaKTEPHBIMU:
HEJOCTaTOYHBbIA  YpOBEHb  pPAa3BUTUSL  OTIEIBHBIX IICUXMYECKHX IPOLECCOB
(BocmipuATHsA,  BHUMAaHHUS, aMATH,  MBIIUICHUS),  CHIKEHHBI  YpOBEHb
MHTEJJIEKTYaIbHOTO Pa3BUTHs, HU3KUU YPOBEHb BBIMIOJHEHUS Y4eOHBIX 3aJaHUM,
HU3Kas ycHemHocTh oOydeHus. [loaTtomy mpu uzyuyeHuun QUMK TpedyeTcs
LeJICHANPaBIEHHOE MHTEIUIEKTyaJbHOe pa3Butue oOydaromuxcs ¢ 3[1P, orBeuaromee
UX OCOOEHHOCTSM M BO3MOXKHOCTSIM. YueT ocoOeHHocTel oOydarommxcs c 3I1P
TpeOyeT, 4ToObl MpU H3YYEHUHM HOBOTO MaTepuana o00s3aTeIbHO MPOUCXOIUIO
MHOT'OKPAaTHOE €ro IOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB,
PACKpBIBAIOLIUX CBSI3b (DM3HKHU C KU3HBIO; aKTyalH3alus NEPBUYHOTO KU3HEHHOTO
OTbITa 00 YUYarOIINXCS.

VYcBoeHue mnporpaMMHOrO Martepuana 1o (U3MKE BBI3BIBACT OOJIbIINE
3arpynHenus y oOywatomuxcs ¢ 3IIP, mosromy Teopus m3zydaeTcsi 06e3 BBIBOJIOB
CIOXHBIX (opmyi. 3anayu, TpeOyroIIHe NMPUMEHEHHUS CIOXKHBIX MaTeMaTHYEeCKUX
BBIYUCIIEHUN U POPMYJI, B OCOOEHHOCTH TaKUX TeM, Kak «MexaHnuecKoe ABIKEHUEY,
«ApxumenoBa cuna», «MexaHU4ecKash DSHEpPrus», «JIEKTPUUYECKHE SIBICHUNY,
«OJIEKTPOMAarHUTHBIE SBJIICHUS», PEIIAIOTCS B KJIACCE C MOMOLIBIOYUUTEIS.

Ocoboe BHMMaHUE NpPU H3YYEHUU Kypca (DU3MKHU YAENSETCS MOCTAaHOBKE U
OpPraHM3alUU IKCIIEPUMEHTA, a TAKKE MPOBENEHUIO (IPEUMYIIECTBEHHO Ha KaXKIOM
YPOKE) KpPaTKOBPEMEHHBIX JIEMOHCTpaluil (BO3MOXXHO €  HCIIOJIb30BAaHUEM
AJIEKTPOHHOHN JeMoHcTpanuu). Hekotopble TeMbl 00s3aTENbHO AOJKHBI BKJIFOYAThH
OINOpHBbIE JIabopaTopHble pPa0OTHI, KOTOpBIE pa3BUBAIOT YMEHHUE IOJb30BAThHCS
OpOCTEUIIUMHU NpuOOpamMu, AaHAIU3UPOBATh IMOJyYeHHbIE JaHHbBIEe. B cBA3M ¢
OCOOCHHOCTSIMM  TOBEJEHUs W JAesrenbHocTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTh) MPEAYCMOTPEH CTPOKAWIIHUNA KOHTPOJIb
3a cOOJIOICHUEM MPaBUJI TEXHUKU 0€30MacHOCTH MPH MPOBENCHUHU JTaOOPATOPHBIX U
MPaKTHYECKUX PadoT.

bonpmoe BHuManne npu nzydeHnu ¢usuku noapoctkamu ¢ 3I1P obpamaercs
Ha OBJAJCHUE MMH NPAKTUYECKUMHU YMEHUSMH M HaBblkamu. IIpemycmaTpuBaeTcs
YMEHbIIIEHUE 00bEMa TEOPETHUECKUX CBEJEHUH, BKIIIOUEHUE OTAEIbHBIX TEM WIU
LEedbIX pa3le’aoB B MaTepuanbl i  O0030pHOr0, O3HAKOMUTEIBHOIO WM
dakynpTaTUBHOTO M3ydeHud. llpearaercss ymeHbllieHHE 00beMa MaTeMaTHYECKUX
BBIYHCJICHUI 3a CUET YBEJIMYEHUS KaU€CTBEHHOI'O ONMCAHUS SBJICHUI U IPOLIECCOB

JlocTaToyHOE KOJMYECTBO BPEMEHHM OTBOJAUTCS Ha PACCMOTPEHHE TEM H
BOMPOCOB, PAaCKPHIBAIOIIUX CBA3b (U3UKH C HKU3HBIO, C TEMH SIBICHUSIMH,
HaOJIIOICHUSIMU, KOTOPBIE XOPOILIO U3BECTHBI YUEHHKAM U3 UX )KM3HEHHOT'O OIbITA.

MakcuMaJIbHO ~ HMCHOJB3YIOTCSI ~ MEXIIPEIMETHbIE  CBSI3U  C  TaKUMH
JTUCIUIUIMHAME, Kak reorpadus, xumus, ouosorus, T.K. oOy4darommecs ¢ 3I1P



OCOOCHHO HYXJAIOTCSI B MPEMOJHECEHUU OJHOTO M TOTO XK€ y4eOHOTro MaTepuana B
pa3JIMYHBIX AaCIEKTaX, B €r0 BapbUPOBAaHWUU, B HEOJHOKPATHOM IIOBTOPEHUHU U
3aKpEIUICHUM MOJIYYEHHBIX 3HAHUW W  NOpakTuyeckux ymeHui. llo3Bosss
paccMaTpuBaTh OJIMH W TOT K€ Y4YeOHBbI MaTepuan ¢ pa3HbIX TOYEK 3PEHMUS,
MEKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIYUYIIEMY OCMBICIIEHHIO, 00Jiee TPOYHOMY
3aKpEIUICHUIO TIOJIYYCHHBIX 3HAHUM U NIPAKTUYECKUX YMEHUHU.

Buabr pgesresbHocTH  oOyuaromuxcess ¢ 3[IP, oOycioBiaeHHbIe 0cO0BIMH
o0pa3oBaTeJIbHBIMH NOTPEOHOCTSAMH M o0ecleYMBAKIIUE OCMBICJIEHHOE
OCBOEHHE cOJlep:KaHuM 00pa3oBaHus MO npeaMeTy «PU3uKa)

Tematnueckas 1 TEPMUHOJIOTUYECKAs JIGKCUKA 11O Kypcy du3uku coorBeTcTBYeT DOIT
000.

Conepxanue BUIOB jAesTesbHOCTH oOydaromuxcsa ¢ 3IIP Ha ypokax (usuku
ompenensaeTcss uX 0coObIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTAMU. [ToMUMO TIUPOKO
ucnonb3zyeMbix B ®OIT OO0 obmuux 1t BceX 00yqaromuxcs BUIOB JIEITCIIBHOCTH
cleayeT YCWINTh BUBI ACATEILHOCTH, CHICIU(UYHbBIC IS JAHHOW KaTeropuH JIETeH,
o0ecrieurBaroIe OCMBICIEHHOE OCBOEHHUE COJIEpKAHUS OOpa30BaHUS IO MPEAMETY:
YCWICHUE TPEAMETHO-TIPAKTUUECKON JESATEIBPHOCTH C AaKTUBH3AIMEH CEHCOPHBIX
CHUCTEM; OCBOCHHE MaTepHaia ¢ OMOPOM Ha aJrOPUTM; IIOIIArOBOCThY» B M3YYCHUU
MaTepHaa; UCIOJIb30BaHUE IOTOJHUTEIHLHOM BU3yaIbHOM OMOPHI (CXEMBI, 111a0JI0HBI,
OTOpHBIE TaOJIMIIBI); PEYEBOM OTYET O TMpoLlecCe W pe3yJsibTare IesTeIbHOCTH;
BBIMIOJTHEHUE CIIELUATIBHBIX 3aJaHHi, O00ECIeYMBAIOMUX KOPPEKIUIO PETYIISIUuu
y4eOHO-TI03HABATEIBHON JEATEILHOCTA U KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Jns oOyuarommxcs ¢ 3I[IP cymecTBeHHBIM SBISIOTCS MPUEMBbI PaOOTHI C
JEKCUYECKUM MatepuaioMm 1o mpeamery. [IpoBoautca cneuuanbHas padora 1o
BBEJICHUIO B aKTHBHBIA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3yyaemblie TepMUHBI BBOJSATCS HA MOJMCEHCOPHOM OCHOBE, 00s3aTeNibHa BU3YyaIbHas
HOJIJIEPKKA, aJITOPUTMBI pabOTHI C OTIPEIEICHUEM, OTIOPHBIE CXEMBI JUIsl aKTyaIu3aIuu
TEPMUHOJIOT U H.

B cBs13u ¢ ocoOpiMu 00pazoBaTenbHBIMU TOTpeOHOCTAME 00yuatomuxcs ¢ 3I1P,
MIpY TJIAHUPOBAHUH PAOOTHI YICHHKA HAa YPOKE CIEAYET MPUIEPKUBATHCS CICTYIONTX
MOMEHTOB:

1. Ilpm ompoce HeOOXOIMMO: JaBaTh AajrOPUTM OTBETA; pa3peliaTh
MOJIb30BATHCS IJIAHOM, COCTABJIEHHBIM MPU MOJATOTOBKE JOMAIIIHETO 3aJaHusl; 1aBaTh
00JbIIIe BpEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3peniaTh AeiaTh MpeaBapUTEIbHbIC
3aIKCH, TTOJTH30BATHCS HATJISITHBIMU TTOCOOUSMH.

2. Ilo BO3MOXHOCTHU 3aJaBaTh OOYYAIOIIMMCS HABOJAIINE U YTOUYHSIOIINE
BOIIPOCHI, KOTOPBIE TOMOTYT UM IMOCJIEA0BATEIBHO U3TI0KUTh MaTepua.

3. CucreMaTUyecKu MPOBEPSITh YCBOECHUE Marepuala Mo TeMaM YPOKOB, JIf
CBOEBPEMEHHOT0 0OHapYKEHUs TPOOEIOB B MPOMIEAIIEM MaTepUae.

4. B mpornecce u3ydeHus HOBOTO MaTepuasia BHUMaHHE YYCHUKOB 00palaercs
Ha HanOoJiee CIOXKHbIE pa3jielibl u3yyaeMoi TeMbl. Heo6xoaumMo varie oOpamarbes K



HUM C BOIIPOCAMH, BBISICHSIOUMMHU IOHUMaHUE y4eOHOTro Marepuania, CTUMYJIUPOBATh
BOITPOCHI IIPY 3aTPYIHECHUSIX B YCBOCHUH HOBOT'O MaTepHaa.

MecTo yyeOHOro npeamera «®u3nKa» B y4eOHOM IJIaHe

B cootBercTBUM ¢ @DepepanbHbIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0011ero oopa3oBanus yueOHbIN npenaMer «Du3rkay BXOIUT
B NpeaMeTHyl0 o0yactb «EcTecTBeHHblE HaykW» W ABISIETCS 00s3aTeNbHBIM JIs
nzyuenusi. Copepxanue ydeOHoro mnpeamera «Dusmka», TMpeACTaBICHHOE B
®denepanbHO pabouedt mporpamme, cooTBercTByeT PI'OC OO0, DenepanbHOi
oOpa3oBaTeiIbHOM MporpaMMe OCHOBHOro obmiero oOpasoBanus, DenepanbHoit
aZanTUPOBAHHOMN 00pa30BaTENIbLHON MPOrpaMMe OCHOBHOTO 00111ero 00pa3oBaHUs JIJIs
oOydarommxcs C 3aJepKKOM ICUXUYECKOro pas3Butus. OOmiee 4YKMCIO 4Yacos,
PEKOMEHJIOBaHHBIX JUIsl M3y4yeHUs (pu3uku Ha 6a3oBOM ypoBHe, — 238 4yacoB: B 7
Kiacce — 68 gacoB (2 4aca B Heaenmo), B 8 kiacce — 68 yacoB (2 yaca B HeACHI0), B 9
kiacce — 102 yaca (3 yaca B HefIeIIO).



COAEPXAHUE YYEBHOI'O IPEAMETA «®PU3UKA»

7 KIIACC

Pa3nen 1. ®u3uka u e€ posib B MO3HAHNH OKPY/KAKIIETr0 MHpPa

dusuka — Hayka o npupoze. Spienus npupoasl (MC'). Ousuyeckue sABaeHus:
MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBbLIE, 3BYKOBBIE.

Oduznyeckue BelUuYUHBL. M3Mepenue dusnueckux BenUUMH. Quauueckue
npubopei®. [loepewnocms usmepenuti. MexayHapoaHas CHCTEMA ¢THHHUIL.

Kak ¢u3uka u 1pyrue ecTecTBEHHbIE HAYKHM M3y4aroT npupony. Ecmecmeenno-
HAYUHbILL  MemoO NO3HAHUA: HAbJ00eHue, NOCMAHOBKA HAYYHO20 BONpoca,
8bIOGUIICEHUE — 2Unome3, IKCHePUMEHm NO  Nnpogepke 2unome3, 0ObACHeHUe
Habnooaemozo saenenus. Onucanue Qusuyeckux s61eHUll C NOMOUWBIO MOOeNelU.

[Ipenmet u MeTO Bl HU3UKU.

Hemoncmpayuu’

1.  MexaHnuueckue, TEIUIOBBIE, DICKTPUYECKHE, MATHHUTHBIC, CBETOBBIE
SIBJICHUSL.

2. ®usuyeckue TpuOOPHI M IPOIEAYpPA NPAMBIX U3MEPEHHI aHAIOTOBBIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padomut u onvimaul

1.Onpenenenne 1EHbl JENEHUS U3MEPUTENBHOrO IMpuodbopa (MCHOIB3Ys
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. 3mepeHue pacCTOSHUM.

3. Usmepenue o0bEMa )KUIKOCTH U TBEPIOTO Tea

4. OnpeneneHue pasMepoB MaJIbIX TEJ.

5. H3mepenune temmnepaTypbl IpH MOMOLIU KUAKOCTHOTO TEPMOMETpPA U
JaTYMKa TEMIEPATYpPHI.

6. IIpoBeneHue nccie0BaHus MO MPOBEPKE TMIIOTE3bI: NATBHOCTD MOJIETA
HIapyKa, MyIeHHOT0 TOPU30HTATILHO, TEM OOJIbIle, YeM OO0JIbIlIe BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIE CBe/ICHUS O CTPOCHUM BellleCTBA

CrpoeHue BellecTBa: aTrOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dacTul BemecTBa. CBSI3b CKOPOCTH JABWKEHHSI YacCTUL[ C
TeMrieparypoil. bpoyHoBckoe aBmxkeHue, auddysus. BzaumopelicTBue dYacTHIl
BEILIECTBA: NPUTXKEHUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CHMPOCHUE 2A308, HCUOKOCMeEU U MEEPObIX
(kpucmannuyeckux) men. Bzaumocesasv meocdy ceoucmeamu eewecme 8 pPAasHblX
aA2pe2amuublX COCMOSAHUAX U UX AMOMHO-MOAEKVIAPHLIM cmpoeHuem. OcobenHocmu
azpe2amuuvlx COCMOSIHULL 800bL.

'MC - aneMeHTBI coptepkanust, BKIIOYAIONINE MEKIPEIMETHBIE CBA3H, KOTOPBIE TIOAPOOHEE PACKPHITHI B
TEMaTHYECKOM IUTAHUPOBAHNH.

23n1ech ¥ nanee KypcuBOM 0003HAUEHBI TEMBI, H3Y4E€HUE KOTOPBIX POBOMTCS B 03HAKOMHUTENLHOM ruiane. [lemaror
CaMOCTOSITETHHO OIPEAEIIeT 00bEM H3ydaeMOro MaTepHaa.

3Bee llemoncrpanuu u JJaGopaTopHbie paboThI, MPEICTABIEHHBIE B COJEPKAHNM, JIOMTYCKAETCS (MOXKHO) IPOBOIATE,
WCTIONB3Ys MH(OPMAILMOHHBIE M AJIEKTPOHHBIE TEXHOMOTHH (L poBbIe 00pa3oBaTENbHBIE PECYPCHI).



Hemoncmpayuu®

1.HaGmonenne OpoOyHOBCKOTO JBUYKEHHS.

2.Ha6monenue nuddyszuu.

3.  HaOmionenue — sBIE€HUM,  OOBACHAIOIIUXCS  NPUTSHKEHHUEM
WINOTTATKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnuie pabomul u onvimol
1.OnieHka jauaMmeTpa  aromMa  METOJOM  psifAoB  (C
ucrosibzoBanueMdororpaduii).
2. OnbITHI IO HAOJIOJICHHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3.0nbITEl 10 OOHAPYXKEHUIO JCHCTBUS CHJI MOJICKYJISPHOTO TPUTSKCHUS
(271eKMpPOHHAA OeMOHCMPAYUSL).

Paznen 3. /IBukeHne U B3aUMo/ieiicTBHeE TeJl

Mexannyeckoe JBHKEHHE. PaBHOMEpPHOE U HEPABHOMEPHOE JBHXKCHUE.
Cxopoctb. CpenHsasi CKOpPOCTb MPU HEPABHOMEPHOM JBWKEHUHU. PacuéTt myTu u
BPEMEHU JIBUKECHUS.

SBnenne uwHepuUMHU. 3aKOH WHEpLMHU. B3aumoneicTBhe Tesl Kak OpUYMHA
W3MEHEHUS CKOPOCTH JABMKEHUSI Tel. Macca Kak Mepa MHEpTHOCTHU Teia. [InoTHOCTh
BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IUHHIE 00bEMa BeleCTBA.

Cuna kak XapakTepucTHKa B3auMoJeucTBUs Ted. Cuila ynmpyrocTd U 3aKOH

I'yka. M3MmepeHue cuiabl ¢ MOMOIIBIO JAWMHAMOMETpa. SIBIIEHME TATOTCHUS U CHUJja

Tsokectd. Cuna Tsokect Ha Jnpyrux 1iaHerax (MC). Bec Ttema. HeBecoMocTs.

Ciio)keHue cuJjl, HalpaBJICHHBIX MO OAHOM mpsAmoil. PaBHoxeicTByromas cui. Cuna

TpeHus. TpeHne CKOIbKEeHUS U TpeHue 1okos. Tpenue B nipupone u trexuuke (MC).
HMemoncmpayun’®

1. HaOmnroneHrne MeXaHHYECKOTr0 IBUKEHUS TEA.

2. N3mepenne CKopoCcTH MPSIMOJIMHEMHOTO JIBUKECHUSL.

3. HaGmronenue siBleHUs HHEPIIHH.

4. Hab6mronenne n3smMeHeHnusi CKOpOCTH IMPU B3aUMOCHCTBUH TEII.

S. CpaBHeHHE MacC M0 B3aUMOJICUCTBUIO TEJI.

6. CrnoxeHue cui, HanpaBJICHHBIX IO OJHOU MPSMOM.

Jlabopamopnuie pabomul u onvimol

1. OnpeneneHue  CKOPOCTH  PAaBHOMEPHOTO  JIBMDKEHHMS  (IIapuKa
B JKHJKOCTH, MOJEIN DJJICKTPUYECKOTrO aBTOMOOWIS W T. 1) (371€KMpPOHHAA
demoncmpayus).

2. Onpenenenue cpeaHell CKOPOCTH CKOJIbKEHUSI OpyCKa WM IIapvKa o
HAKJIOHHOM IUIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUsS (IegopmMaliin)

MPYKUHBI OT MPUIIOKEHHOW CUJIBI.

43,I[CCL " JaJjiee puBOAUTCA paCIHPIpeHHLIfI nepeUCHb J'Ia60paT0pHLIX pa60T 1 OIBITOB, U3 KOTOPOI'0 YYUTCIIb ACIACT
BBI6OP 0 CBOEMY YCMOTPCHMUIO.



5. OnBITHI, ICMOHCTPHUPYIOIIHAE 3aBUCUMOCTh CHJIbI TPSHHSI CKOJIBKCHHS OT
Beca Tela U XapaKTepa CONMPHUKACAIONINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenune. Cnocobvl ymenvuienus u ygeaudenuss oaseneHus. Jlasnenue 2asa.
3asucumocms Oasnenus 2aza om o00véma, memnepamypul. llepedaua oasnenus
MmeepobIMu menamu, Hrcuokocmamu u eazamu. 3axou Ilackans. Ilnesmamuueckue
MauiuHbl. 3aBUCUMOCTD JABIICHUS )XUAKOCTU OT TiyouHbl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexaHuzmoi.

Atmochepa 3emnn u atmocdepHoe AaBieHHC. [Ipuyunsvl CYyUWecmEosanusl
8o30ywiHot ob6onouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgheprozo
oasneHus. 3a8ucumocms ammocgepHo2o 0asieHus om 8blCOMbl HA0 YPOSHEM MOPS.
IIpubopwl Ons usmepenusi ammocgheproco 0asneHus.

Heticmaue oicuokocmu u 2asa Ha NOSPyHcéHHOe 8 HUX meio. BRITaTKuBaromas
(apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxoniasarue.

Jemoncmpayuu

1. 3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIEPaTypHI.

2. [Tepenayda naBieHUs )KUAKOCTHIO U Ta30M.

3. Coobmaromyecst CoCy/Ibl.

4. I'mpapaBnnyeckuit mpecc.

5. [IposiBnenue aericTBUst aTMOC(EPHOTO JTaBIICHHUS.

6. 3aBUCHUMOCTbH BBITAIKUBAIOIIEH CUJIBI OT 00bEMa OTPYKEHHOM YacTH
Tela ¥ IJIIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAJIKWBAIOIIEH CUJIBI BECY BBITECHEHHOW KUIKOCTH.

8. VYcoBue m1aBaHus TeI: TJIaBaHUE WJIK MOTPYKEHUE TN B 3aBUCUMOCTH

OT COOTHOIICHUS TUIOTHOCTEH Tea U )KUIKOCTH.
Jlabopamopnuie pabomsl u onvimul

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTpyKEHHOM
B )KHJIKOCTb YaCTH TeJa.

2. OnpenesneHue BBITAJIKMBAIOIIEH CUJIbI, JCWUCTBYIOIIEWM Ha  TeJjo,
MOTPYKEHHOE B KUJIKOCTbD.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOMIEH CHJIBI, JIEMCTBYIOIIEH Ha
TEJIO B )KMJKOCTH, OT MAacCCHhI TeJia.

4. OnbIThl, JEMOHCTPUPYIOLUIUE 3aBUCUMOCTb BBITAJIKUBAIONICH CHIIBI,

JIEHUCTBYIONIECH HA TEJIO B )KUAKOCTH, OT 00bEMa MOTPYKEHHOMN B )KUJIKOCTh YaCTH TeJa
Y OT IJIOTHOCTH JKUJIKOCTH.

5. KonctpyupoBanne  apeoMeTpa  WIM  KOHCTPYMPOBAHHUE  JIOAKHU
U ONPEZIETICHUE €€ IPy30I0IbEMHOCTH.

Pa3nen 5. Padora u MmomHoCTh. JHeprus

Mexanndeckasi pabora. MOIHOCTb.

[IpocThie MexaHM3MBbl: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [Ipasuno
pasnogecus pviuaza. llpumenenue npasuna pagrnogecus pvluaza K 010Ky. «3omomoe
npasunoy mexanukuy. KIIJ| npocteix MexaHu3MoB. [IpocTeie MexaHH3Mbl B OBITYy U
TEXHUKE.



Mexannueckass odHeprusa. Kunemuueckas U  NOMEHYUANbHAA — IHEPUA.
lIpespawenue 00HO20 6uda Mmexawnuueckou 3Hepeuu 6 Opy2ol. 3aKOH COXPAHECHMS
SHEPruu B MEXaHUKE.

Jemoncmpayuu

1. [Ipumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomot u onvimor*

L. Onpenenenue pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIB)KEHHUH TeJa
10 TOPU30HTAIIBHON OBEPXHOCTH.

2. HccnenoBanue ycia0BU paBHOBECHS pblyara.

3. N3mepenne KIIJ HAaKJIOHHOU IIJIOCKOCTH (31exmponHan
demoncmpayus).

4. N3yuyenue 3aKoHa COXpaHEHUsI MEXAHUUYECKOW DHEPTUH (271eKMmPOHHAA
demoncmpayus).

8 KJIACC

Pasnen 6. TennoBble siB1eHUS

OcHoBHble  NONIOJHCEHU  MOJEKYIAPHO-KUHEMUYeCcKoU meopuu  CMmpoeHus
gewecmea. Macca u pasmepvr amomog u moaekyi. Onvimvl, noomeepicoarouue
OCHOBHblE NOJIONHCEHUS MOAEKYAPHO-KUHEMUYeCKOL mMeopuu.

Mopenu TBEPAOro, >KUAKOIO U Ta3000pa3HOTO COCTOSHUN  BEIIECTBA.
Kpucmannuueckue u amopguovie mena. ObvscheHue c8olicms 2azo8, dHcuoxocmeu u
MeEPObIX Mmell HA OCHOBE NOJONCEHUL MOIEKYIAPHO-KUHEeMUYeCKOU meopuul.
CMauuBaHue U KanuuiapHvle a6ieHus. Tenniogoe pacuuperue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOpPOCHbIO MENN0B020 OBUNCEHUS
yacmuy.

Buyrtpennsisi  sHeprusi.  Cnocobvl  uzmeHeHusi  6HYMpeHHel  IHEePeUU.
menjionepeoaya u cogepuierue pabomol. Buovi mennonepedauu: menionpogooHocmy,
KOHBEKYUs, U3lyyeHue.

KonuuectBo Temnotel. Yoenvnas mennoémxocmo eewecmea. Tennooomen u
menyiogoe pasHosecue. YpasreHnue meniogozo oananca.

IInasnenue u omeepoesanue KpUCMailuieckux gewecms. Yoenvnas menioma
nnasnenus. Ilapoobpazosanue u konoencayus. Ucnapenue (MC). Kunienue. Yoenvnas
menjioma  napooopazoeanus.  3a8UCUMOCMb  mMeMnepamypvl  KUnewus  om
ammocgeproco dasnenus. Brasxcnocms 6o3dyxa.

DHeprusi TOTUIUBA. YoenvHas menioma ccopanusl.

lpunyuner pabomsr mennosvix osucameneu. KIIJ] mennogozo ogucamers.
Tennosvle osueamenu u 3awuma okpyxcairoweti cpeowvt (MC).

3axon coxpanenus u npespawjenus snepauu 8 meniogvix npoyeccax (MC).

Jemoncmpayuu

1. HaGmronenre 6poyHOBCKOTO JIBHYKEHUSI.

2 Ha6monenue nuddysun.

3. Habnronenue sBiaeHn cMauyuBaHUS U KAUJUIIPHBIX SBICHUMN.
4 Habnroaenue TermioBoro paciupeHust Tedl.



5. N3meHenue naBiieHUs raza npyu U3MEHEHUH 00bEMa U HarpEBAHUH UITU
OXJIAXICHUMU.

6. [IpaBuna uamMepeHus TeMnepaTypsl.

7. Bune! remionepenayu.

8. OxJa)kieHue Mpu COBEPIICHUH PaOOTHL.

9 HarpeBanue nipu coBepiieHrH padOThl BHEIIHUMHU CUIIAMH.

10.  CpaBHeHUE TETUIOEMKOCTEN PA3IUYHBIX BEIIECTB.

11. HaGmoneHue KUNEHUSI.

12.  HaGaroaeHue moCTOSIHCTBA TEMIIEPATYPHI MTPH IJIABJICHUU.
13.  Moxaenu TENI0BBIX ABUTATEICH.

Jlabopamopnuie pabomul u onvimol

L. OnbIThl IO OOHAPYKEHUIO ACHCTBUS CHJI MOJEKYJISIPHOTO MPUTSKEHUS
(271eKmponHas 0emoncmpayus).

2. OMnbITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB ITOBAPEHHOW COJIM MJIU caxapa.

3. OnpIThl IO HAOIIOJEHUIO TEIJIOBOTO PACHIUPEHUSI Ta30B, KUJIKOCTEN U
TBEPABIX TEI.

4. Onpenenenue 1aBieHus BO3yXa B 0ayIOHE IINPHUIIA.

5. OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JABJICHHS BO3/lyXa OT €ro
00BbEMa 1 HArPEBAHMS WIIA OXJIAXKICHHUS.

6. IIposepka cunome3svl TUHEUHOU 3A8UCUMOCMU OIUHBL CIONIOUKA
HCUOKOCMU 8 MEPMOMEMPUYECcKoli mpybKe om memnepamypboi.

7. HaOnronenne m3aMeHeHUs BHYTPEHHEH OJHEpruum Teja B pe3yibTarte
TeIuIonepeaadn U padoThl BHEIIHUX CHJI.

8. HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEUIMBAaHUM XOJIOJHOW M
ropsiueu BOJIBI.

9. Onpedenenue Konuuecmea meniomvl, MNOJIYYEHHO20 000U Npu

menioooMmene ¢ HazpemvlM MemaiiudecKum YUiuHOpoM.
10.  HccnegoBanue nmpoiiecca uCapeHus.
11. OmnpeneneHue OTHOCUTEIIHLHOM BIaXXHOCTH BO3AYyXa.
12.  Onpeoenenue yoenvHou meniomol nid61eHUs 1b0d.

Paznen 7. DiiekTpryecKue U MAarHMTHHIE SIBJIEHUS

Onexmpusayus men. J[Ba popa sIeKTpUUYECKUX 3apsaloB. BzaumoneiicTBue
3apsSKEHHBIX TEJI.

DnekTpuueckoe mose. [lpunyun cynepnosuyuu 31eKmpuyeckux nosaeu (Ha
KauecmeeHHOM YPoa8He).

Hocumenu snexmpuueckux 3aps0os. OnemeHmapHulll 21eKmpuyeckuti 3apsio.
Cmpoenue amoma. [IpOBOAHUKH U TUAIEKTPUKUA. 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsiaa.

DNEeKTpUUEeCKUd TOK. Ycnosusi cywecmeo8anusi 21eKmpuyecKkoco mokKda.
HNcTouHMKM TOCTOSIHHOTO TOKa. JIeMCTBHS DIEKTPUYECKOrO TOKa (TETIoBOE,
XUMUYECKOE, MAaTHUTHOE). DNIeKMpudecKuil mox 8 HCUOKOCMAX U 2a3aX.

Pabora u MOIIHOCTh DJJIEKTPUYECKOTO TOKa. 3akon Jlcoyna—Jlenya.
Onexmpuyeckue yenu U nompebumenyu INEKMpUUecKou dHepeuu 6  Obimy.
DnekTpruueckas nemnb. Cuia Toka. DIeKTpudeckoe HanpsbkeHne. ConpoTUBIECHUE



MPOBOJIHUKA. YOenvHoe conpomuesneHue geujecmea. 3akoH OMa sl ydacTKa LIETIH.
[TocnemoBaTtenpHOE UM MAapaJUICIbHOE COCIMHEHHUE MPOBOAHUKOB. Kopomkoe
3ambikanue.

[TocTosiHHBIE MarHuTHL. B3anMOAEHUCTBUE TTOCTOSIHHBIX MAarHuTOB. MaenumHoe
none. Maznumnoe none 3emau u e2o 3Hauenue 0 yHcusHu Ha 3emne. Onvim Ipcmeoa.
Maznumnoe none snekmpuuecko2o moka. [Ipumenenue 21eKmpomazHumo8e mexHuxe.
eiicmeue macHumHo20 NOAA HA NPOBOOHUK C  MOKOM. IIeKmpoosucames
nocmosnHo2o  moka. Hcnonv3oeanue — snekmpoosucamenei 68 — MEXHUYECKUX
YCMpOUCmeax u Ha mpaucnopme.

Onvimul @apades. Aenenue snekmpomacnumuoi unoykyuu. Ilpasuno Jlenya.

Inexmpozenepamop. Cnocooul NOJIyYeHUs. 9NeKMpPU4ecKou SHepaUU.
DNEeKTPOCTAaHIINU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jlemoncmpayuu

L. DIeKTpuU3anus Ted.

2. JIBa poa »lEeKTpUUECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.

3. YCTpOUCTBO U IEUCTBUE AIIEKTPOCKOTIA.

4, DIIEKTpOCTaTUUYECKAS] UHAYKIIUSL.

5. 3aKOH COXpaHEHUS NEKTPUUECKHUX 3aPSIO0B.

6. [TpoBOAHUKH U AUDIICKTPUKH.

7. MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TTOJIS.

8. M cTOYHUKY TOCTOSTHHOTO TOKA.

9. JIecTBYS 3JIEKTPUYECKOT O TOKA.

10.  DnexTpu4eckuil TOK B KUJIKOCTH.

11. T a3oBbIil pa3ps.

12.  V3MepeHue CUIIbl TOKa aMIIEPMETPOM.

13. H3MepeHue 2JIEKTPUUECKOT0 HAPSKEHUS BOJILTMETPOM.

14.  PeocraT u Mara3uH COPOTUBJICHUM.

15. BsaumopmelicTBHe MOCTOSHHBIX MArHUTOB.

16. MopaenupoBaHrue HEBO3MOKHOCTH pa3CICHUS MOJIOCOB MAarHUTaA.
17.  MoaenupoBaHuE MATHUTHBIX MOJIEU MTOCTOSIHHBIX MATHUTOB.
18.  OmmwIT Opcrena.

19. MarauTtHoe noJie ToKa. IJEeKTPOMArHHUT.

20.  JleiicTBME MarHUTHOTIO MOJS HA POBOAHUK C TOKOM.

21.  DnexTtpojBUTaTelb MOCTOSHHOTO TOKA.

22.  HWccnenoBaHue sIBICHUS DJIEKTPOMArHUTHON MHYKIIHH.

23.  Omneitsel @apages.

24. 3aBUCHMMOCTb HAIPaBJIEHUS HWHIYKIMOHHOTO TOKAa OT YCIOBHUM €ro
BO3HUKHOBEHHUSI.

25.  DnekTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomwt u onvimul

L. OnpITel MO HAOMIONEHWIO DIEKTPU3AIMU  TEN WHAYKIUEH W TpHU
CONIPUKOCHOBEHUHU.

2. UccnenoBanne NEUCTBHUS SJIEKTPUYECKOTO IMOJS HA NPOBOJHUKH H
JIUBJIEKTPUKHU.

3. Coopka u mpoBepka padboThI IJIEKTPUIECKOM IENH MTOCTOSHHOTO TOKA.



4. W3mepeHue u peryaupoBaHue CUIIbI TOKA.

5. N3mepeHne U peryiupoBaHue HaMPsKEHUS.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, WIYLIErO YEpE3 PE3UCTOp, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

7. OnpIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb AIIEKTPUUYECKOTO
CONMPOTHUBJICHUS MPOBOJHHMKA OT €ro JJIMHBI, IUIOIIAJMd TOMEPEYHOrO0 CEYEHUs M
Marepuana.

8. [IpoBepka mnpaBuiIa CIIOXKEHUS HANPSIKEHUN MPU IOCIEI0BATEILHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.

9. [IpoBepka mpaBuia AJis CHJIbI TOKa IMpU MAPAUIETLHOM COEIMHEHUU
PE3UCTOPOB.

10.  Omnpenenenue pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11.  OmnpeneneHrie MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIACMONM Ha
pe3ucTope.

12. HccnenoBaHue 3aBUCUMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JIaMIIOUKy, OT
HaIpsKEHUS Ha HE.

13.  Omnpenenenue KII/] narpeBarensi.

14. HccnenoBaHue MarHUTHOTO B3aMMOJICHUCTBUS MTOCTOSTHHBIX MAarHUTOB.

15. M3yueHue MAarHUTHOTO TIOJIS TOCTOSHHBIX MArHUTOB TpPU  HX
00bEIMHCHUU U Pa3/ICTICHUH.

16. HccnenoBanue neiCTBUA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBl B3aUMOJICHCTBHUS
KaTyIIKH C TOKOM M MarHuTa OT CUJIbI TOKA U HAIlpaBJIeHUs TOKa B KaTYIIIKE.

18. M3yueHue neicTBUS MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KonctpyupoBaHue 1 U3ydeHue padoThI SJIEKTPOIBUTATEIS.

20. WMsmepenue KIIJ[ anekTpoaBuraTesbHOM YCTAaHOBKH.

21.  OmnbITl MO HCCIEAOBAHUIO SIBICHHS AJICKTPOMArHUTHOW HHIYKIIUH:
UCCJIeIOBaHNE N3MEHEHUI 3HAYCHUS U HAIPABJICHUS] MHIYKIIMOHHOTO TOKa.

9 KUIIACC

Paznen 8. Mexanuueckue siBJIeHUsI

Mexanuyeckoe JBWKeHUE. MarepuanibHas Touka. Cucrema  oTcuéTa.
OTHOCHUTEIBLHOCTh MEXAaHMYECKOTO JIBMKEHUs. PaBHOMEpHOE MPSMOJIMHEIHOE
nBwxeHue. Hepasnomeproe npamonunetinoe osudicerue. CpenHsis U MCHOBEHHAS
CKOpOCMb mena npu HepasHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npamonuneinoe ogudicenue. (CBOOOTHOE
nanenue. Onvimot I anunes.

Jluneunas u yenoeas ckopocmu. LlenmpocmpemumenvHoe yCKOpeHue.

ITepsriit 3akoH Hprotona. Bropoii 3akon HeroTtona. Tpertnii 3akoH HproToHa.
Ilpunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I yka. Cuna mpenus. cuia mpeHus CKOJIbIHCEHUs, CULA
MmpeHUsi NOKosl, Opyaue 8Udbl MpeHUs.



Cuna TSKECTM M 3aKOH BCEMUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO
nafenus. euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuyeckas ckopocme.
Hesecomocmo u nepecpysku.

PaBHOBecue MarepualbHOW TOUYKHU. AOcoatomuo meépooe meno. Pasnosecue
meép0oco meJla ¢ 3aKPeniéHHOU 0Cbio 8paujeHus. MOMEHT CUIIbL. [Jenmp msioicecmu.

Nmvnynsc Tena. Hsmenenue umnynvca. Mmnyabc cunvl. 3aKOH COXpPaHEHUSA
uMmiyibsca. PeaktuHoe nmxenue (MC).

Mexanundeckasi paboTa U1 MOIIHOCTb. PaboTa cuil TsbKecTu, ynpyzocmu, mpeHus.
Cesazv  onepeuu u pabomsi. lloTeHUUManbHAas DSHEPrusl Tena, MOJHATOIO Haj
NOBEPXHOCTBIO 3eMIIH. [lomenyuanvruas snepaus cocamou npyricunvl. KuneTnueckas
sHeprus. Teopema o Kunemuueckou dHepauu. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIHUH.

Jemoncmpayuu

1. HaGmronenre MexaHnuecKoro JIBU)KEHUS T€JIa OTHOCUTEIIBHO Pa3HBIX Tell
OTCYETA.

2. CpaBHeHMEe NyTel W TPACKTOPUM NBUKEHUSA OJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3Mepenne CKOpOoCTH U YCKOPEHUS TPSAMOJIMHEUHOTO ABUKECHUS.

4, HccnenoBanue npru3HaKoOB PaBHOYCKOPEHHOTO JBUKECHUS.

5. HaGmronenue nBr>keHUs Tena Mo OKPY>KHOCTH.

6. HaGmronenne MeXaHMYECKUX SIBJICHUM, MPOUCXOASAIIUX B CHCTEME

orcuéra «Tenexxka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHH OTHOCHTEIHHO
KaOuHeTa (PU3HKHU.

7. 3aBUCUMOCTh YCKOPEHHUS Tejla OT MAcChl Teja U JACHCTBYIOIIECH Ha HETO
CHUIBL.

8. HaGmonenne paBeHCTBA CHIT TTPH B3aUMOJICHCTBUH TeJl.

9 HN3meHenue Beca Tesna mpyu yCKOPEHHOM JBHKECHHH.

10.  Ilepemauya umnynbca py B3aUMOJICUCTBUH TEJL.

11.  IIpeobOpazoBaHus YHEPTHH ITPH B3aUMOJICHCTBUH TEJl.

12. CoxpaHeHue UMITYJIbCA IIPU HEYIPYTOM B3aWMOICUCTBHUU.

13.  CoxpaHeHue UMITyJIbCa IIPU A0COIOTHO YIIPYTOM B3aUMOJICHCTBHUH.

14. HaGmroneHne peakTHBHOTO JIBHYKCHUS.

15. CoxpaHeHue MEXaHUYECKOM SHEPTHH IIPU CBOOOTHOM TMaJICHUH.

16. CoxpaHeHHME MEXaHUYECKOW »HHEPruM TpU ABUKEHUU Tea IO
JNEUCTBUEM MPYKUHBL.

Jlabopamopnuie pabomul u onvimot

L. KoncTpyupoBanue Tpakra Ayl pa3roHa U JAIBHEUIIIETO PABHOMEPHOTO
JBUKECHUSI IIAPUKA WU TEJIECKKU.

2. OrnpeneneHue cpeHEN CKOPOCTH CKOJbXKEHUsI OpycKa WIIM JBUKCHUS
IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

3. Onpenenenue yCKOpeHUs Tejaa TP PaBHOYCKOPEHHOM JIBMKEHUU IO
HAKJIOHHOM IIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHH ITPU PABHOYCKOPEHHOM

NBUKEHUH 0€3 HayalbHOM CKOPOCTH.
3. [IpoBepka ruMOTE3bl: €CAM NpPU PABHOYCKOPEHHOM JABUXKEHUU O€3



HAayaJlbHOM CKOPOCTH IIyTM OTHOCATCSA ~ KaKk psAJ HEYETHBIX  YMCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUJIbl TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JAaBJICHUS.

7. Omnpenenenue ko3hPUIMeHTa TPeHUS CKOJIbKESHHUSL.

8. Ornpenenenue )KECTKOCTU NPYKUHBI.

9. Onpenenenue pabOThI CUITBI TPEHUS TP PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAJIBHON MMOBEPXHOCTH.

10.  Omnpenenenrie pabOThl CUIBI  YOPYTOCTH TMpU  TOABEME Tpy3a
C UCIIOJIb30BAaHUEM HETOBUKHOTO M MOJIBUKHOTO OJIOKOB.

11. HW3ydeHwue 3aKkOHA COXpaHEHUS YHEPTHH.

Pa3znen 9. Mexanuveckue KoJ1eOaHUSA M BOJTHBI

Konebarensnoe nBuxenue. OCHOBHBIC XapaKTEPUCTUKU KOJEOAHUMN: MEpUo,
4yacToTa, aMIUIUTyna. Mamemamuueckuti u npysxcunHvlid masmuuku. lIpespawenue
9HepeUU npu Ko1eb6ameibHOM 08UNCEHUU.

3aryxatomue kosie0anus. BeinyxaeHHbie konebanus. PezonaHc.

Mexannueckue BoJiHBI. CBOWCTBA MEXaHMUYECKUX BOJH. [Ipodonbhbie u
nonepeyHvle 8OaHbI. /[MUHA B0IHbL U CKOPOCMb €€ pacnpocmpaHneHus. Mexanuueckue
80/IHbL 8 MEEPOOM meite, ceticmuyeckue eoanvl (MC).

3Byk. I pomkocme 38yka u eévicoma mona. Ompadgicenue 38yka. Ungpazeyk u
VIbIMPA38YK.

Jemoncmpayuu

1. HaGmonenue xoneGaHuit Te Mo AEMCTBUEM CHIIBI TSDKECTU U CHIIBI
YIPYTOCTH.

2. Ha6monenue konebanmii rpy3a Ha HUTH M Ha TIPY)KUHE.
HaGmroieHre BRIHYKIEHHBIX KOJIEOaHUM U pe30HaHCA.
PacnpocTpanenne npoaoabHbIX U MMONEPEYHBIX BOJIH.
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUI pEe30HaHC.

JIaﬁopamopubze pabomul u onvimol

L. Onpenenenrie 4YacTOTHl M TepuUoAa KoJIeOaHWH MaTEeMaTHUYECKOTO
MasTHHKA.

2. Omnpenenenne 4acTOThl M MEpPHOJA KOJIEOAHUN MPYKUHHOTO MasiTHUKA
(2/1eKmpoHHaAA OeMOHCMPAUU).

3. HccnenoBanne 3aBUCUMOCTH TIEpHOJia KOJeOaHUN TOJBEIICHHOTO K
HUTHU I'py3a OT IJIMHBI HUTH.

4. UccnenoBanue  3aBUCHUMOCTH — Tepuojia  KOJEOAHWM  IPYXKUHHOTO
MAasiTHUKA OT MACCHI TPy3a (2/1eKMPOHHAA 0eMOHCMPAUUSL).

5. [TpoBepka HE3aBHCUMOCTH TIEPHO/1a KOJIeOaHH rpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcCChl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh  TEpHoJa  KoJeOaHUi
MPY>KUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. N3mepenne  yckopeHuss  CBOOOJHOTO  MajeHUs  (IAeKmMpOHHAsA
demoncmpayus).

oL B W



Pa3nen 10. DiieKTpOMarHMTHOE 1M0J1e M 3JIeKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE  TOJIE.  ODJEKTPOMArHUTHBIE  BOJIHBI. Ceoticmea
anekmpomacHumuwlx 60aH. [lxana onexmpomacnumnvix 6oaH. Hcnonv3oeanue
INEKMPOMACHUMHBIX 80JIH OJIsL COMOBOU CEA3U.

OnexkTpoMmarautHas npuponaa ceta. CkKopocTh cBeTa. BosHOBbIE CBoiCTBa
CBeTa.

Jlemoncmpayuu

L. CBoICTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBONICTBA CBETA.

Jlabopamopnvie pabomut u onvimor*

1. N3ydeHnne CBONCTB JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO
TenedoHa.

Pa3nen 11. CBeTOBbBIE IBJIEHUS

JIyueBas monenb cBeta. IcTOUHUKM cBeTa. [Ipsamonuneiinoe pacnpocmpanenue
ceema. 3ammenusi Connya u Jlynwi. OTpaxenue cBeta. [liockoe 3epxano. 3axkoH
ompasicenus ceema.

[Ipenomiienne cBeta. 3akoH mpesioMieHus cBeta. [lonnoe eHympennee
ompadcenue ceema. Hcnonvzoganue NOIHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C6emoBooax.

Jluaza. Xona nyuedt B gumH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). [naz kakx onmuueckas cucmema. bauzopyxocms u
0abHO30PKOCHb.

Pa3znooicenue 6enoco ceema 6 cnexmp. Onvimer Hvromona. Cnooscenue
CHeKMpAalbHbIX YBEMO8.

Jemoncmpayuu
[IpssMonTMHENTHOE paCTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n3o00pakeHHi B MIIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTtruyeckuii CBETOBO/I.

Xox myuelt B cOOMpArOIIEH JTHH3E.

XO0J Iy4yer B pacCEeUBAIOLIEH JINH3E.

[Tony4yenue n300pakeHMI ¢ TOMOIIBIO JIUH3.

9. [TpunaIMn nevicTBus GoToarnmapata, MUKPOCKOIIA U TEJIECKOTA.
10.  Mogens rnasa.

11.  Pa3znoxenue 6emoro cBETa B CIIEKTP.

12.  Tlomyuenue 6emoro cBeTa MpH CIOKCHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimol

Sl AR A i e

L. HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOIO Jy4da OT yrjia
MaJICHUSI.

2. N3ydenne xapakTepuCTUK U300pakeHUs IpeMETa B IIIOCKOM 3epKaJie.

3. HccnenoBanne 3aBUCUMOCTH yIJIa IPEIOMIIEHHS CBETOBOTO JIy4ya OT

yriia naacHusAa Ha I'paHUIC «BO3AYX—CTCKIIO».



4. [Tonyuenue n3o0pa)xeHuii ¢ MOMOIIBIO COOMpPAIOIEH JTUH3HI.

5. Ompenenenre  QOKYCHOrO  pacCTOSHUSA U ONTHUYECKONM  CHIIBI
coOuparolel JTUH3bI (21eKMPOHHAA 0EMOHCMPAYUSL).

6. OnbITBl 1O Ppa3lIOKEHUIO OEoro CBeTa B CHEKTP (21eKmpOHHAsA
demoncmpayus).

7. OnpIThl IO BOCHPUATHIO LIBETA MPEIMETOB MPU UX HAOIIOJEHUU Yepe3
L[BETOBbIE (DUIIBTPBHI.

Pa3nen 12. KBanToBbI€ SIBJIEHUSA

Onvimul Pesepghopoa w mnanerapHas Mozenb atoma. Mojnenb aroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmai.

PanunoaktuBHOCTE. Anbgha-, bema- u camma-uznyuenus. CTpO€HUE aTOMHOTO
anpa. Hyknonnas mooenb amomHnozo sopa. Mzomonwl. Paouoakxmuenvie npespawerus.
Ilepuoo nonypacnada amomuulx soep.

SAnepHbie peakiu. 3aKOHBI COXpAaHEHUs 3apsJOBOTO U MacCCOBOTO YHCEIL.
Peaxyuu cunmesa u oenenus si0oep. Ucmounuxu snepeuu Coanya u 36é¢30 (MC).

SnepHas osHepreTuka. /Jlericmeus paouoaKxmueHblX U3NY4YeHUll HaA JHCUBble
opeanuszmvl (MC).

Jemoncmpayuu
CIHeKTpbI H3TYYCHUS U ITOTJIONMICHUSI.

CrieKkTpbl pa3InYHBIX Ta30B.

CnekTtp Bojiopoa.

HaGmonenne TpexkoB B kamepe BuibcoHa.

PaGoTa cuéTurka HOHU3UPYIOIINX U3TYyUEHH.

Peructpanus uznydenus IpupoaHbIX MUHEPAJIOB U MPOJTYKTOB.
./Iaﬁopamopubte pabomul u onvimol

SEVIFSRRESE

1. Habnooenue cniownsix u auneliuamulx CneKmpo8 usiy4eHus.

2. HccnenoBanne TPEKOB: M3MEPEHHUE SHEPIUU YACTHIIBI 110 TOPMO3ZHOMY
nyTH (1o pororpadusam) (31eKmpoHHaAA OeMOHCMPAYUL).

3. N3mepenue paagnoakTUBHOTO (hOHA (2/1eKMPOHHAA 0eMOHCMPAYUUs).

IoBTOPUTEIHbHO-0000IAI0IINH MOXYJIb

[ToBTOpUTETHEHO-0000MIAONTNI MOTYNIb TIPEIHA3HAYCH ISl CUCTEMATU3AINH U
000011IeHNS IPEIMETHOTO COJICPKAHMS U OTBITA JACSITEIILHOCTH, PUOOPETEHHOTONIPU
M3YYEHHUH BCETO Kypca (PU3HKH.

[Ipn n3ydeHUM NAaHHOTO MOAYJISI PEATU3YIOTCS MU CUCTEMATU3UPYIOTCS BUIBI
JESITETPHOCTH, HA OCHOBE KOTOPBIX O0OECIEeUMBACTCSA MOCTIIKCHHE MPEIMETHBIX W
MeTaIpeIMETHBIX TNIAHUPYEMBIX Pe3yIbTaTOB 00yUeHHUsI, POPMUPYETCST ECTECTBEHHO-
Hay4Hasi TPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB UCCIEAOBAHUS IBIICHUN IPUPOIbI
U TEXHHUKH, OBJAJICHUE YMEHUSIMU OOBACHATH (PU3UYECKUE SIBICHUS, MPUMEHSS
MOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJadyd, B TOM UHCIE€ KAYECTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.



[IpyuHIMNIHANBHO AEATEIPHOCTHBIA XapaKTep JaHHOIO pas3felia peain3yercs 3a
CYET TOTO, YTO yYalluecs BBITOIHAKOT 3aaHusA, B KOTOPBIX UM IIpejIaraeTcs:

" Ha OCHOBE IIOJYYECHHBIX 3HAHUM paCIO3HABaTh M HAYYHO OOBIACHSITH
(uznueckue sIBICHMS B OKpYXKaIOLEeHd TPUPOJIE U OBCEIHEBHON KU3HU;

" HCIOJIB30BaTh 10 PYKOBOJCTBOM II€1arora Hay4yHbl€ METOIbI UCCIIEIOBAHUS
¢uznueckux SBICHUH, B TOM 4YHCIE JJI MPOBEPKH THUIOTE3 U MOJIy4YeHUs
TEOPETUYECKUX BBIBOJOB;

* O0OBSACHATH C ONOPON Ha NMIAKTHUYECKUI Marepuan mociie OOCYXKIEHHUS C
MeJaroroM Hay4yHble OCHOBBI HauOoyiee BaKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HAIpUMEpP, NPAKTUYECKOIO HCIIOJIb30BAHUSA DPA3JIMYHBIX HCTOYHUKOB
JHEPrMH Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHHUsI BCEX M3BECTHBIX BUJIOB
JHEPIuu.

Kaxxnas u3 TeM JaHHOTO pa3ena BKIUYaeT IKCIEPUMEHTAIBHOE UCCIIEA0BaHUE
0000111aI0I1IeT0 XapakTepa Ha YCMOTpPEHHE IMeaarora M mpu ero nomoinu. Paznen
3aBEepIIAETCS MPOBEJICHUEM JIUArHOCTUYECKOW U OIIEHOYHOM paboThl 3a Kypce
OCHOBHOM IIKOJIBI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUYEBHOI'O ITPEMETA
«®PU3UKA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynbraTe nzydenus Gpusuku Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs y
oOyuaromierocsi ¢ 3I1P Oynyt chopMupoBaHbl CleyIONUE JINYHOCTHBIE PE3yIbTaThI
B YaCTH:

1) maTpruoTHYECKOr0 BOCIIUTAHHUS:

IPOSIBJIEHUE HMHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3IecKol HAYKH,

[IEHHOCTHOE OTHOIIIEHUE K TOCTHKEHHUSIM POCCUNUCKUX YUEHBIX (PU3UKOB,

2) rpakIaHCKOT0 U TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXICHUHU OOIIECTBEHHO-3HAYMMBIX U
ATUYECKUX NpOOJIeM, CBSI3aHHBIX C MPAKTUYECKHUM TPUMEHEHUEM JOCTHKEHUU
busnKy;

OCO3HAHUE BAXKHOCTU MOPAJIBHO - 3THYECKUX NPUHLUUIOB B JEATEIBHOCTHU
YYEHOI0;

3) ACTETUUECKOr0 BOCIIUTAHUS:

BOCTIPUSATHE JCTETUYECKUX KadeCcTB (PU3MUYECKON HayKu: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) NEHHOCTH HaY4YHOI'O IMO3HAHMS:

OCO3HaHHE IIEHHOCTH (PU3NIECKON HayKH KaK MOIITHOTO MHCTPYMEHTA TTO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHENIIEH COCTABISIONIEN KYJIbTYPBI,

pa3BUTHE HAy4YHOW JIFOOO3HATENBbHOCTH, HWHTEpPECa K HCCIEI0BATEIbCKOMN
NEATEIIbHOCTH;



5) popMupoBaHMs KyJIbTYpbl 3I0POBbS U SMOIMOHAIBHOTO OJIArOMONIYYHs:

OCO3HAHUE IIEHHOCTH 0€30MacHOro 00pa3a *KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTU MPaBUJ 0€30MacHOT0 MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIJIOBBIM 000pYAOBaHUEM B JJOMAIIHUX YCIOBUSX;

c(hOpMHPOBAHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHUE CBOETO MpaBa Ha OUIUOKY
Y TAKOT0 K€ MpaBa y IPyroro 4yeaoBeKa;

6) TpyZ0BOI'O BOCIIUTAHUS:

7) aKTHBHOE y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHW3alliM,  HACEJIEHHOIO0  TyHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW W COIMAJIbHON HANpPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U
br3UYeCKUX 3HAHUK;

UHTEPEC K MPAKTUYECKOMY U3YUCHUIO TPOQeCcChii, CBSI3aHHBIX ¢ (PU3UKOM;

8) PKOJIOTMYECKOT0 BOCITUTAHMS

OpUEHTAIMS HAa TpPUMEHEHHE (U3MYECKUX 3HAHUM ISl pelIeHus 3aaad B
00JIacTU OKPYXKAIOIIEeH Cpeibl, MIIAHUPOBAHUS MTOCTYIKOB M OIICHKUA MX BO3MOXKHBIX
MIOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

OCO3HaHHE TJI00AJIBHOTO XapaKTepa JKOJIOTUYECKHX MpoOieM W MyTed ux
pelieHus;

9) amanTanuy K U3MEHSIONIUMCS YCIOBHUSIM COLUAILHONW U MPUPOJTHOU CPEIbI:

NOTPeOHOCTh BO B3aMMOJICHCTBHUH MPU BHITIOJTHEHUN HCCIICAOBAaHUN U
POEKTOB (PU3NYECKON HANIPABIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHX;

NOBBIIICHHE  YpPOBHA CBOEH  KOMIIETEHTHOCTH  4Y€pe3  IMPaKTHYECKYIO
NEeSATENbHOCTb;

noTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4HcIie (DOPMYITUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

0CO3HaHHUE JIe(PUITUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 001aCTH
buzuky;

TUTAHUPOBAHKE CBOETO Pa3BUTUS B MPUOOPETEHNUN HOBBIX (DM3UUECKUX 3HAHUH;

CTpeMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3MUYECKUX 3HAHUM;

OLICHKa CBOMX JIEMCTBHUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYK Cpexdy,
BO3MO’KHBIX TJI00ATbHBIX MMOCIEACTBUM.

METAIIPEJIMETHBIE PE3YJIBTATBI

Oe¢nadenue ynugepcaibHblMu y4eOHbIMU NO3ZHABAM ETbHBIMU OClICIBUAMU:

1) 6Ga30BEIE TOTHYECKHUE JICHCTBUA:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKK OOBEKTOB (SIBJICHU );

yCTaHABIIMBAaTh CYIICCTBEHHBIN MPHU3HAK KJIACCH(PUKAIIMU, OCHOBAHUS IS
000011IeHNsI ¥ CPABHCHUS;

BBIABJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEHYMS B paccMaTpUBAEMBbIX (akTax,
JTAHHBIX W HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SBIICHUSM;

BBIABJISITH MNPUYMHHO -CIICJICTBEHHBIC CBSI3M TPU H3YyUYCHUU (HUBNUECKUX
SIBJICHUM M TPOILIECCOB, MPOBOJIUTHh BBIBOJLI C HCIIOJIB30BAHUEM JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOYEHUM, BBIIBUTATh TUIOTE3bl O B3aUMOCBS3AX (PHU3UUYECKUX
BEJIMYMH, TTPH HEOOXOAUMOCTH 01 PYKOBOJCTBOM YUHUTEIIS;



BbIOMpaTh cHoco0 pemeHus ydeOHOH (¢u3mveckoil 3agaun (CpaBHEHHUE
HECKOJIbKMX BapHAHTOB pEIICHUs, BBIOOp Haubojee MOAXOIAIIETO € YYETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB) MO PYKOBOJCTBOM YUUTEIIS.

2) 6a30BBIC UCCIEIOBATCIBCKUE ICHCTBHS:

UCIIOJI30BaTh BOMPOCHl KaK UCCIEAOBATEILCKUN HWHCTPYMEHT TO3HAHMUS;

IPOBOJIUTH IO TUIAHY OMBIT, HECIOKHBIN (PU3UYECKUN HKCTIEPUMEHT,
HEOOJIbIIIOE HCCleOBaHUE (PU3NUECKOTO SBJICHUS, MPU HEOOXOIUMOCTU MO
PYKOBOJICTBOM YUHUTEIS;

dbopmynupoBaTh 0000IIEHHS M BBIBOABI IO peE3yjibTaTaM MPOBEAEHHOTO
HAOJIIO/ICHNS, OTIBITA, UCCIIEIOBAHUS C ONIOPOM HA TIIaH/aJTOPUTM.

3) pabora ¢ unopmanuei:

MPUMEHSATH Pa3JINYHbIE METO/IbI, HHCTPYMEHTBI M 3aPOCHI IPU TTOUCKE U 0TOOpE
uH(OpMaIMK WM JAHHBIX C YYETOM MPEJIOKEHHOM yueOHOU (U3UYecKON 3ajauH,
py HEOOXOAMMOCTH TIOJI PYKOBOJICTBOM YUHUTEJIS;

aHaJM3UPOBATh, CUCTEMATU3UPOBATh HH(GOPMALIUIO PA3JIMYHBIX BUIOB U (Popm
IIPE/ICTABIICHHUS,;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIBHYIO  (QopMy  MpeacTaBIICHUS
uHQOpMallMK W WUIIOCTPUPOBATh peEIIaeMble 3aJa4dl HECIOXHBIMHU CXEMaMH,
quarpaMmMamMu, HHOM rpaduKoil ¥ uX KOMOMHAIIUSAMHU, TI0]T PYKOBOJICTBOM YUHUTEIS.

Osnaodenue YHUBEPCANbHbIMU yueonvimu KOMMYHUKAMUGHBIMU
Jdelicmeuamu:

1) oOmieHue:

B X0JIe 00CYXJIeHHs y4eOHOro Marepuania, pe3yibTaToB JaOOpaTOPHBIX padboT
U TIPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TE€Mbl U BBICKA3bIBATh
UJeH, HalleJICHHbIE Ha pEIIeHHE 3aJauyd M TMOoAJepX aHue OjaroxkenareabHOCTH
OOIIIEHHS;

COTIOCTAaBJISITh CBOM CYXKIIEHUS C CYXKICHHSIMHU JPYIMX YYaCTHUKOB JHMAJIOTA,
O0OHapy’KHUBATh Pa3IMYUE U CXOACTBO MMO3UIIHIA;

BBIPAYKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEJCTaBIATh PE3YIbTaThl BBIMOJHEHHOTO (DU3NYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIEA0BaHUs, POEKTA).

2) coBMeCTHas AeATEIbHOCTD (COTPYAHUYECTBO):

NOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUIYAIbHOU
paboThI MPU PEIICHUH KOHKPETHON (DU3UIECKOM TPOOIIeMBbI;

IPUHUMATD LIEJIM COBMECTHOM JI€SITEIbHOCTH, OPTaHU30BBIBATh ICUCTBUS 1O €€
JOCTIKEHUIO: PACTIPEEIATh POIH, 00CYKIaTh MIPOIECCHl U PE3YIbTaThl COBMECTHON
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX YEJIOBEK;

BBITIONHSATH CBOKO YacTh PalOTHI, JOCTHTas KAa4eCTBEHHOTO pe3yJbTara II0
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YJICHAMUKOMAH/IbI;
OLICHMBAaTh KAa4yeCTBO CBOEro BKJaJa B OOUMN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBHS.
Osnaoenue ynueepcanbHblMu y4eOHbIMU PE2YTAMUCHBIMU OCUCHGUAMU:
1) camooprann3zanus:



BBISIBJIATH MPOOJIEMbl B )KU3HEHHBIX U YUEOHBIX CUTYyalUsSIX, TPEOYIOMMX IS
petieHus GU3NUeCKUX 3HaAHUM;

OPUEHTHUPOBATHCSI B Pa3IMYHBIX  MOJAXOJAaX  MNPUHATHS  PELICHUH
(MHAMBUYyATBHOE, IPUHATHE PEUICHUS B TPYIIIE, IPUHATUE PEIICHUN TPYyNHoi);

COCTaBJISITh AJITOPUTM pelieHrs GU3NYECKON 3a/1aur WK TUlaHa UCCIIeIOBAHUS
C Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, MOJT pyKOBOJICTBOM
YUUTENS.

2) CaMOKOHTpPOJIb:

JaBaTh OLIEHKY CUTyallud W Tpeiaratb IUIaH €€ W3MEHEHMs, TIpHu
HEO0OXOAMMOCTH TIOJ] PYKOBOJICTBOM YUYUTEJIS;

OOBSICHSTH MPUYUHBI JIOCTHXKCHUS (HEIOCTHIKEHUS ) pE3yJIbTATOB
NeSATeIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY;

OIIEHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM.

3) SMOLIMOHAILHBIA UHTEIICKT:

CTaBUTH ce0s HA MECTO JPYroro 4elioBeKa B XOJI€ CIopa WM JUCKYCCUM Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JJOTUKY APYTOro.

4) mpuHsITHE CEOS U IPYTUX:

IIPU3HABATH CBOE MPaBO Ha OMMOKY MpU pelieHnH PU3NIECKUX 3a/1a4d U B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYIOTO.

INPEIMETHBIE PE3YJIBTATDI

TpeGoBaHusl K NpeAMEeTHBIM Pe3yJbTATAM OCBOEHHS Y4eOHOI0 MmpeaMeTa
«®Pusuka», pacnpe/ejieHHbIE 110 rogaM 00y4eHHs

PesynpraThl mo romam (GOpMYIUPYIOTCS MO TPUHIMUMY J0OABICHHUS HOBBIX
PE3YNIBTATOB OT rofia K rojty (pe3yiabTaThl 04epeTHOTO ro/ia M0 YMOTYaHHUIO BKITIOYAOT
PE3YNbTATHI MPEABLAYIIUX JIET).

7 KJIACC
[IpenmetHble  pe3ynapTaThl Ha 0a30BOM  ypOBHE  JIOJDKHBI  OTpPaXKaThb
c(hOopMUPOBAHHOCTD Y 00YUAIOIIHNXCS YMECHUM:

— OpHUEHTHPOBATHCS B TMOHATUSAX W ONEPUPOBATH MMH Ha 0a30BOM YpOBHE:
dusznueckre M XUMHYECKUE SIBICHUSA, HAONIONECHHUE, SKCIEPUMEHT, MO/IEb,
TUMO0TE3a; €IUHULBI (PU3NYECKUX BEIUYWH; aTOM, MOJIEKYyJa, arperaTHbie
COoCTOsSIHMA BemecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
JNBUKEHHE (PAaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJUHEWHOE), TPaeKTOpHs,
paBHOCHUCTBYIOMIAs ChJl, AedopmMarws (yrpyras, TUIacTUIecKasi), HEBECOMOCTb,
COOOTIArOIINECS COCYIBI, C OTIOPON HAa JAWIAKTHUYECCKUN MaTepua

— paznmuuath saBieHuS (AuQQy3us; TETUIOBOE BIKEHWE YaCTHUI[ BEIIECTBA;
pPaBHOMEpPHOE JIBH)KCHUE; HEPaBHOMEPHOE JBU>KEHUE; VHEPLUS;
B3aMMOJICHCTBUE TEJ; pagHosecue mEEPObIX Mmel C 3AKPEeNnIEHHOU OCbio
spawenus; nepeaada AABICHUS TBEPABIMU TEIAMH, KHAKOCTAMU W Ta3aMu;
aTMoc(epHoOe JaBleHUE; IIJIaBaHKUE TeJl; MPEeBpalleHUsI MEXaHUYECKOW SHEPTUn)
10 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,



JEMOHCTPUPYIOIINX JAaHHOE (PU3MYECKOE SIBICHHE, MOCIE MPEIBAPUTEIHHOTO
00CYXJIEHUS C Te1arorom;

pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (DU3UYECKUX SIBICHUN B OKPYKaroleM
MHpE, B TOM uuciie (U3NYECKHUE SIBJICHUS B MPUPOJIC: MPUMEPHI JIBIXKCHUS C
Pa3IMYHBIMU CKOPOCTSMHU B JKUBOM U HEXUBOW IIPUPOAE; IAEUCTBUE CHIIBI
TPEHUsI B MPUPOJEC U TEXHUKE; BIUSHUE aTMOC(HEPHOIO JaBJICHHUS Ha KUBOU
OpraHu3M; IUIaBaHHE pbIO; pblYard B TeN€ YEJNOBEKa; MPU ATOM MEPEBOIUTH
OPAKTUYECKYI0  3aJadyy B Yy4yeOHYI0,  BBLACNIATh  CYHIECTBEHHBIE
CBOICTBa/IpU3HAKN (PU3UUECKUX SABJICHUN C MOMOILBIO ME€1arora;

OMHUCHIBATh M3YUYCHHBIC CBOMCTBA Tel W (DU3UYECKHUE SIBICHUS, HCIOJIb3YS
¢usznueckre BenMUYUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBAa, BpEMs, IMYTb,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYrOCTH, CUJa TSXKECTH, BEC Tela, CUjia
TpeHusl, aBjieHue (TBEPIOro Teia, KUIKOCTH, Ta3a), BHITAJIKMBAIOIIAS CHIIA,
MeXaHu4yeckas paboTa, MOIIHOCTh, IJIEYO CUJIbI, MOMEHT CHUJIbI, KO3 PUIIMEHT
MOJIE3HOTO JICUCTBUS MEXaHU3MOB, KUHETHYECKAs W MOTEHIMAIbHAS dHEPIHs)
C Omopod Ha CXeMmy, IpPH OIMCAHWHM PACKpPbIBaTh (HU3UUECKUI CMBICT
UCIIOJIB3YEMBIX BEJIUUWH, UX O003HAYCHHS W €AUHUIIBI (DU3NYECKUX BEITUYHH,
Haxooums opmyivl, C6s3bl8ar0uue OAHHYIO PUIULECKYIO BEIUYUHY C OPYeUMU
BEUYUHAMU, CMPOUMb 2PAPUKU U3VUEHHLIX 3a8UCUMOCTel  u3UuecKux
geuYUH C OTIOPON HA AMJIAKTUUYECKUN MaTepHalr;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3ndecKue sIBJICHUS U MPOIECCHl, UCTIONb3Ys
MpaBWiIa CIOXKEHUS CUJ (BIOJb OJHOW MpsiIMOM), 3akou I'yka, 3axon Ilackans,
3axon Apxumeoa, npauno pagnogecus pviuaza (6J10Ka), «3010moe Npasuioy
MeXaHuku, 3aKOH COXPAaHEHHMS MEXaHMYECKOH SHEpruu; MNpU 3TOM JaBaTh
CJIIOBECHYIO (OPMYIHPOBKY 3aKOHAa M 3anuUcCbléamb €20 MAmeMamuiecKoe
8bIpAdiCeHUE NOO PYKOBOOCMBOM Nedazo2d ¢ 00CyHcOeHuem niana pabomsoi,
OOBSACHATHh (DU3UYECKUE SIBIICHUS, TIPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE H
B KOHTEKCTE CUTYyaI[ui MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: Mpy MOMOLIN
nejarora BbISBISATh MPUUYMHHO-CIICJACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1—2 joruyeckux 1maroB ¢ ormopo Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUBHUCCKUX
SBJICHU, (PU3UIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pelmaTh TUMOBBIE pacdy€THBIC 3a7ayd B laeiicTBHE ¢ OMOpPOM Ha aaroOpUTM,
peABAPUTENBHO Pa300paHHbIE COBMECTHO C MEAArorom, UCMOJb3ys 3aKOHbI U
dbopMybl, CBA3BIBatONIUE (PU3MIECKUE BETUYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJlayu 3alKChIBaTh KPATKOE YCIOBHE, TOJCTABIATh (DU3NYECKUE BEITUYUHBI B
dbopMynBl W TPOBOAWTH Pacy€Thl, HAXOIWUTh CIPABOYHBIC JIaHHEIE,
HEOOXOIMMBIE ISl PEHICHUS 3a/1ad, OICHUBATh PEATHCTHYHOCTH MOJYYCHHOM
(bH3UYECKON BEIMUNHEIL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUThH MPU TOMOIIN (PHU3NIECKUX
METOJIOB TIOCIIC TPEABAPHUTEIBHOTO OOCYXIACHHUS C TEAaroroM; MpH MOMOIIH
nejarora B ONMMCaHUU UCCIIEA0BAaHUS BBIICISTh MPOBEPAEMOE MPEAOIOKEHNE
(rumorte3y), C OHNOpPOM Ha JAUAAKTHYECKUH MaTepuan pas3inyath U
MHTEPIPETUPOBATh MOJYUYEHHBIN pe3yibTaT, HaXOAUTh MOCHE OOCYXKIEHUS C
MeIlaroroM OIIMOKU B XOJ€ OIbITA, JIEJaTh BEIBOABI 10 €0 pe3yJibTaTaMm;



— YMETh HaxoJWTh C HCMOJb30BaHUEM IU(POBLIX 00pPa30BATEIBHBIX PECYPCOB
OMBITHI 1O HAOIIOAEHUIO (PU3UUECKUX SBJICHUN WM (PU3NUECKUX CBOMCTB TEIN:
(GopMynHpoBaTh MNPOBEPsiEMble MPEANOIOKEHUS, COOMpPATh YCTAaHOBKY W3
MPEII0KEHHOTO0 000PYAOBAHMS C OMOPOM HA CXEMY, 3alUChIBAaTh XOJ ONbITA U
(opMynHpoOBaTh BHIBOJBI MO/ PYKOBOJACTBOM I€1arora;

— BBINOJHAThH NMPSMblE U3MEPEHUSI PACCTOSHUSA, BPEMEHHU, Macchl Tena, 00bEMa,
CWJIBl M TEMIIEPATYPHI C UCIIOJIB30BAHUEM AHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB
C ONOPOM Ha aJNTOPUTM; 3alKUCHIBATh MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOM
a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUH;

— TMPOBOJUTH COBMECTHO C TNIEAaroroM UCCIEI0BaHUE 3aBHUCHUMOCTU OJHOMN
¢u3nueckol BETUYUHBI OT JIPYroil C MCMOJIb30BAHUEM IMPSMBIX H3MEPEHHI
(3aBUCUMOCTH MYTH PABHOMEPHO ABMXKYLIETOCS Teja OT BPEMEHHU JIBHXKCHMS
TENA; CUlbl MPEHUs CKOIbJICeHUsi Om eeca mend, Kavecmea o00pabomku
nogepxHocmeti mejl U HE3ABUCUMOCMU CUIbl MPEeHUus om Niowaou
CONPUKOCHOBEHUsL mel; CUIbl  YNpyeocmu Om  VOIUHEHUS  NPYIHCUHDL,
8bIMANKUBAIOWEL CUTbL OM O00BEMA NOSPYIHCEHHOU Hacmu mena U om
NJIOMHOCIMU HCUOKOCTU, €€ He3a8UCUMOCTU OM NIOMHOCMU med, Om 21YOUHbL,
Ha KOMOPYIO NO2PYICEHO MeNo, YCA08Ul NAABAHUS Me, VCI08UU PAGHOBECUs]
pbluaza u 610K08),; O]l pPyKOBOJICTBOM T€Jjarora y4acTBOBaTh B INIAHUPOBAHUU
y4eOHOr0 HCCIIeIOBaHUsl, COOUPATh YCTAHOBKY U BBINOJHSATH M3MEPEHUS,
cienys TpEeUIOKEHHOMY TIUIaHy, (UKCUpPOBATh pE3yibTaThl TMOJYyUYEHHON
3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUAEC NPEIJIOKEHHBIX TaOMUIl Hu
rpaduKoB, AeNaTh BEIBOBI MO pe3ybTaTaM UCCIIeI0BaHMUS;

— TMPOBOJUTH KOCBEHHBIE U3MEpPEHUsT PUZNYECKUX BETUYHH (TIOTHOCTHBEIIECTBA
KUIKOCTH M TBEPIOrO TENa; CHJIAa TPEHHUS CKOJIBKECHHS; JaBICHUE BO3yXa;
BBITAJIKABAIOIIAsl CUJA, JEHCTBYIOIIAS HAa MOTPYXKEHHOE B KUIAKOCTh TEJNO;
KO3} (UIIMEHT TIONE3HOTO  JEUCTBUS  MPOCTBIX MEXaHU3MOB),  CIIEIYs
PEAJIOKEHHON MHCTPYKIUH; IIPU BBITIOJIHEHUU U3MEPEHHI MOl pYKOBOJICTBOM
nejarora coOuparh dKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH 3HAUCHUE
HCKOMOM BEINYUHBI;

— co0mrofaTh MpaBWiia TEXHUKH O€30MAaCHOCTH TpH paboTe ¢ JTabopaTOPHBIM
000pyI0BaHUEM IIOCIIE MPEABAPUTENIBHOTO OOCYKIACHHUS C MEIarorom;

— CONOCTaBJISITh MPHUHIMIIBI JEUCTBUS NPUOOPOB U TEXHUUYECKHX YCTPOWCTB:
BECBl, TEPMOMETp, TUHAMOMETp, COOOIIAIOIINECS COCYAbl, OapoMeTp, pblyar,
MOJIBIDKHBIA W HETOABWKHBIA OJIOK, HAKJIOHHAs TUIOCKOCTh C OMOpPOH Ha
TUJAKTUYECKUI MaTepuar;

— XapaKTepU30BaTh MPUHIMUIBI TEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOICTB NOCJE NPEABAPUTENBHOTO 00CYKIEHUS C I1€1aroroM ¢ OIOpoil Ha UxX
onucaHuss (B TOM 4YuCle: MOALIMIHUKK, YCTPOKWCTBO BOAOIPOBOJAA,
TUIPABIMYECKU  Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM  Hacoc,
apeoMeTp), MCHOJb3ys 3HAaHMS O CBOWCTBaX (PU3WYECKUX SIBICHHN U
HeoO0XouMble (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOAUTH NPUMEPHI / HAXOAUTh MH(MOPMALMIO O IPHUMEPAX MPAKTUYECKOTO
UCITI0JIb30BaHUSl (PU3MYECKUX 3HAHUWA B MOBCEIHEBHOW >KU3HU IS



oOecrieueHusi 0€30MACHOCTU MPU OOpAIlEHUH C MPUOOpPaAMU U TEXHUYECKUMU
yCTPOWCTBAMHU, COXPAaHEHUS 370POBBSl M COOMIOACHHSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

— OCYHIECTBIIATH C TIOMOINBIO TeJarora 0T00p MCTOYHUKOB MH(OPMAILIUU B CETH
WHTepHeT B COOTBETCTBUHM C 3aJaHHBIM TOWCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINXCSl 3HAHUN U MyTEM CPaBHEHUS Pa3IMYHBIX UCTOYHHUKOB BBIICISATH
UHPOpMAINIO, KOTOpas SBISETCS TMPOTUBOPEUMBON HMIM MOXKET OBITh
HEJIOCTOBEPHOM;

— WCIIONIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (U3HUYECKOTO COACpXKaHHs, CIPaBOYHBIE MaTepUalbl, PeCypCh
cetm  MuTepHeT;  BnageTh  NpuéMaMH  KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBON CHCTEMEI B IPYTYIO;

— CcOo371aBaTh O]l PyKOBOJICTBOM TIeiarora ¢ 00CyXIeHUEM IIaHa pabOThl KpaTKUE
NUCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHMKOBHH(OPMAIIHH
¢u3ndgecKoro comepikaHus, B TOM YUCIIE yOIMYHO JeNIaTh KPaTKHE COOOIICHUS
0 pe3ylibTaTaxX MPOEKTOB WM Y4eOHBIX HCCIIENOBaHUMN; NPU STOM T'PaMOTHO
UCTIOJIh30BaTh U3YYCHHBIN MOHSITHIHBIN anmapat Kypca (U3HKH, COTPOBOKAATH
BBICTYIUICHUE TIPEe3CHTAICH;

— TIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUU TOJ PYKOBOJCTBOM
mejarora pacupeneNsTh OO0S3aHHOCTH B TpyNIe B COOTBETCTBHH C
[OCTaBJICHHBIMU 3a/ladyaMH, CJIEJUTh 3a BBIIIOJHEHUEM IUIaHA JEWCTBUH,
aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JACITEIbHOCTh TPYIIIbI;
BBICTpauBaTh ~KOMMYHHUKATHBHOE  B3aMMOJECHCTBHE, YUMTHIBAs MHEHUE
OKPY’KaloIHUX.

8 KIIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJIKHBI — OTpa)kaTh
c(hOopMHUPOBAHHOCTh Y 00YUAIOIHUXCS YMECHUM:

— OPHUEHTHPOBATHCS B IOHATHIX M ONEPUPOBATH UMHU Ha 0A30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIIOBOE IBUKEHHE aTOMOB M MOJIEKYJ, arperaTHbIE
COCTOSIHUS BEIECTBA, KPUCTAIUIMYECKHE W aMOpdHBbIC Tella, HACHIIICHHBIH U
HEHACBHIIIEHHBIN Nap, BIAXKHOCTh BO3/4yXa; TEMIIEpATypa, BHYTPEHHSISI SHEPTUs,
TEIUIOBOW JIBUTATENb; JJIEMEHTAPHBIA AJIEKTPUYECKUN 3apsiji, JIEKTPUUYECKOE
10oJI€, IPOBOJHUKA W JHUAJIEKTPUKU, TOCTOSHHBIM JJIEKTPUYECKUN TOK,
MAarHuTHOE IOJIE;

— pa3nauyaTh SBJICHUS TIOCJHE MPEABAPUTEIBLHOIO OOCYXIEHHUS C IeIarorom
(TeryoBO€ paclHIMpeHue/cKaTue, TeIlonepenaya, TeIJIoBOe pPaBHOBECHE,
CMayMBaHUE, KaMWJUISIPHBIC SBJICHUS, UCHApPEHUE, KOHJEHCAIMs, IUIaBIICHHE,
KpUCTaJUIH3alus (oTBEpAEBaHUE), KUIICHHE, TerIonepeaya
(TemIONpOBOAHOCTh,  KOHBEKIHMSA,  HW3JIy4YEHHUE);  JJIEKTpuU3auus  Tel,
B3aMMOJICMICTBUE 3apsJ0B, JECUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICUCTBUE MArHUTOB, JCHCTBUE MArHUTHOTO  MOJs
Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAsT MHAYKIKS) 10 OMUCAHUIO UX



XapakTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
(u3nuecKoe BICHUE;

pacro3HaBaTh C TOMOIIBIO TEJarora MPOSIBICHUE H3YYEHHBIX (PU3HMUECKUX
SIBJICHUN B OKPY’KAIOLIEM MUPE, B TOM 4HCie (PU3NYECKUE SABICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE U KANWJUISIPHBIE SIBIICHUS B PUPOJIC, KPUCTAIIIBI B
npuposae, uznydeHue CoiHUA, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3Hbl,
oOpa3oBaHuWE pOCHl, TyMmaHa, WHEs, CHera; »>JEKTPUYECKUE SBIICHUA B
aTMocdepe, 3JIEKTPUYECTBO MKUBBIX OPraHU3MOB; MAarHUTHOE MOJe 3eMJH,
Ipeid MOIOCOB, pOib MATHUTHOTO TOJSA IS JKM3HU Ha 3emiie, MOJIAPHOE
CUSIHHE; MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a7ady B Y4EOHYIO, BBIICISTH
CYILIECTBEHHBIE CBOMCTBA/TIPU3HAKH (PU3UUECKUX SBJICHUI;

ONMKCHIBATh TOJI PYKOBOJACTBOM IeAarora ¢ OOCYXJAEHHEM IIaHa paboTh
U3Y4YEHHbIE CBOMCTBA TeNl W (U3UYECKUE SIBJICHUS, UCIONB3Ys (HU3NUECKUE
BEJIMYUHBI (TeMmmepaTypa, BHYTPEHHSISI DJHEpPrus, KOJMYECTBO TEIUIOTHI,
ylelibHasi TEIIOEMKOCTh BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJICHUS, YJEIbHAs
TEIIoTa NapooOpa3oBaHMsi, yjAelbHas  TEIJIOTa CropaHusi  TOIUIUBA,
KOO (PUIIMEHT TIOJIE3HOTO JICHCTBUS TEIJIOBOM MAIIUHBI, OTHOCHUTEJIbHAS
BJIQXKHOCTh BO31yXa, DJIEKTPUUYECKUU 3apsAl, CHJIA TOKA, BJIEKTPUUYECKOE
HaIlpsSOKEHWE, COMNPOTUBIICHHE IMPOBOJAHUKA, YJEIbHOE COIPOTUBIICHUE
BEIIECTBA, paboTa W MOIIHOCTh DJEKTPUYECKOTO TOKa); MPU OMHUCAHUH
NPaBWIBHO TPAKTOBaTh C TIOMONIbI0 TMegarora (U3MUECKH  CMBICIH
UCIIOJIb3YEMbIX BEJIIMYMH, OOO3HAYEHUS W €IAMHUIIBI (U3MUECKUX BEIUYHH,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYIO BEIUYHHY C
IPYTMMH  BEJIIMYMHAMHU, CTPOUTh TpadUKUd H3YyUYECHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIUYNH;

OTIPEIENISITh MOCTE MPEIBAPUTEITHLHOTO O0CYKIEHUS C TEe1IaroroM CBOMCTBATE,
dusznueckre SABICHUS W TPOIECCHI, UCIOJIb3yd OCHOBHBIC TOJIOKCHHUS
MOJIEKYJISIPHO-KUHETUYECKON ~ TEOpUUM  CTPOCHUS  BELIECTBA,  IMPUHIIMI
CyNepHo3uLMH NoJiel (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpAaHEHUs 3apsja,
3akoH Oma [ y4yacTka UeMNu, 3akoH [ocoyns—/lenya, 3aKOH COXpaHEHUS
SHEPTUU; TPHU ITOM HAXOIUTH CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BBIpAKEHHWE C OMOpod Ha mHU(poBbIe 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHTH TOJI KOHTPOJIEM Mearora Gu3ndecKue Mpolecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYaIUi MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa,
Ipy TOMOILIU MEIarora BBISIBISATH MPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
o0BsiCHeHHE U3 1—2 TOTMYECKHX MIaroB ¢ OMOpor Ha 1—2 M3y4eHHBIX CBOMCTBA
bu3nuecKuX BICHUN, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelIaTh TUIIOBBIE PACUETHBIC 3a/1a4M B 1—2 MEWCTBUS C ONMOPOM HA alITOpPUTM,
peABAPUTENBHO Pa300paHHbI COBMECTHO C MEAArorom, UCMHOJb3ysl 3aKOHbBI U
(dbopMybl, cBA3BIBaIONTNE (DU3UIECKHE BETMYMHBI: HA OCHOBE aHAN3a YCIOBUS
3a/1a4d 3alUChIBATh KPATKOE YCJIOBHUE, BBISBISATH HEJOCTATOK JAHHBIX IS
pelieHus 3aja4u, BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE IS €€



pelieHusl, MPOBOAUTh pacuy€Tbl U CpPaBHUBATh IMOJYYEHHOE 3HAaYEHUE
(u3HUeCcKOl BETUYMHBI C U3BECTHBIMU JTAHHBIMU;

UMETh NPEJCTaBICHUE O MpoOieMax, KOTOpble MOKHO PEUIUTh MPU MOMOLIU
(u3HYEeCKHX METOJOB IOCIE MPEABAPUTEIBLHOTO OOCYXJIECHHUS C MEJarorom;
UCIIOJIb3YS OMKUCAHUE MCCIIEOBAHUS, BBIACIATh MPOBEPSEMOEIPEINONIOKEHHUE,
OLICHMBATh MpPaBWIBHOCTh TNOPSAJKA TPOBEJIEHUSA HCCIEIO0BaHUA, JeJaTh
BBIBOJIBI,

YMETh HAXOJUTh C HUCIOJb30BaHHEM HHU(PPOBBIX 00pPa30BATEIBHBIX PECYPCOB
OMBITHI 10 HAOMIOACHUIO (PU3UUECKUX SBICHUN WM (U3HUECKUX CBOWCTB TEl
(KanwJUIsipHBbIE SIBJICHMS, 3aBHUCHUMOCTh JaBJICHHUS BO3[yXa OT ero oObéMa,
TEMIIEpPaTyphl; CKOPOCTH MPOLIECCa OCTHIBAHMSI/HATPEBAHUS MIPU U3ITYYEHUHU OT
[[BETa M3Jy4Yarollei/moriomaroieil MoBepXHOCTH; CKOPOCTh UCIIAPEHUsSI BOABI
OT TEMIEPATYpPhl KUAKOCTH U TUIOUIAAN €€ MOBEPXHOCTHU; AIIEKTPHU3ALU Tell U
B3aMMOJICHCTBUE JJIEKTPUUECKUX 3apsAJ0B; B3aMMOJECUCTBHE MMOCTOSHHBIX
MarHuTOB, BU3yaJu3allisi MATHUTHBIX MTOJIEH MOCTOSHHBIX MAarHUTOB; ACHCTBUS
MarHUTHOTO TIOJI HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA
ANIEKTPOABUTATENII TOCTOSSHHOTO TOKa): (OpPMYJIMpOBaTh MPOBEPsSEMbIE
NPENONIOKEHUSI, COOMPaTh YCTAHOBKY W3 MPEIIOKEHHOTO O00OpYyIOBaHUS C
OMOpOW Ha CXEMY; OMHCHIBATH XOJI OMbITa U (POPMYJIUPOBATH BBIBOJBI O]
PYKOBOJICTBOM I€J1arora;

UMETh TMPEACTAaBICHUS O HW3MEPEHHUHU TEMIIEpAaTypbl, OTHOCUTEIbHOMI
BJIQYKHOCTHU BO31yXa, CHJIbl TOKA, HANIPSKEHUS C UCITOJIb30BAHUEM AHAIOTOBBIX
npuOOpoB W JAaTYMKOB (U3MUECKMX BEJIUYMH, MpPU IOMOIIM TieAarora
CpPaBHUBATh pE3yJIbTaTbl H3MEPEHUM C Y4YETOM 3a7aHHOW aOCONIOTHOM
NOTPENTHOCTH;

IPOBOJIUTH COBMECTHO C IME€IaroroM HCCIEI0BaHUE 3aBUCHUMOCTH OIHOM
bu3uYecKOl BEIUYMHBI OT JPYTOW C HCTOJb30BAaHUEM MPSIMBIX HW3MEPEHUM
(3aBUCUMOCTh  CONPOTHUBJICHUS NPOBOJHHMKA OT €ro JUIMHBL, IUIOLATU
NOMNEPEYHOr0 CEYEHUSI U YIEIbHOI'O CONPOTHUBIICHUS BELIECTBA IPOBOJIHHKA;
CWJIbl TOKAa, WAYIIEr0 Yepe3 IMPOBOJHHUK, OT HAIPSIKEHHS HAa MPOBOJHUKE;
UCCIIEIOBAaHNE  TOCIEAOBATEIBHOIO M MApaUIEJIbHOTO  COEAUHEHUH
IOPOBOJHUKOB): IUIAHUPOBAaTh HCCIIEJJOBaHHE, COOUpPATh YCTAHOBKY H
BBITNOJHATH U3MEPEHUS 110 PYKOBOJCTBOM IME1Arora, cieays npeiloKeHHOMY
1any, GUKCUPOBATH PE3yabTAThI MOJTYYCHHOW 3aBUCUMOCTH B BHJIE TaOIHUIl U
rpauKoB, enaTh BHIBOJBI [0 pe3yjIbTaTaM HCCIEAOBAaHUS 1OCIIE 00CYXKICHUS
C IIE1aroroM;

COOTHOCUTh KOCBEHHBIE HW3MEpeHHUs (U3NYECKUX BENUYUH (yAenbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHUBIICHHE MPOBOJHMKA, paboTa W MOIIHOCTH
ANEKTPUYECKOr0 TOKAa): € IOMOIIBI0 INeAarora IUIaHUPOBaTh H3MEpPEHUs,
coOupaTth  SKCIEPUMEHTAIBHYI0  YCTaHOBKY,  CJeaysl  MpeayoKeHHOU
UHCTPYKILHH, U BBIYUCISATH 3HAYEHHUE BEJIMYUHBI,

coOJIIoIaTh MpaBUJia TEXHUKU OE€30MaCHOCTH IpH pabore ¢ J1abopaTOpHBIM
000pyAOBaHUEM TIOCIIE MTPEABAPUTEIBHOTO 00CYKICHHUS C I1€1arorom;



COTOCTABMIATH C TMOMONIBI0 TMeJarora MNPUHIUIBI JEUCTBUS H3YUYEHHBIX
NpUOOPOB U TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX OMHUCAHUS (B TOM YHUCIE:
CUCTEMa OTOIUIEHUS JOMOB, THUIPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIbTMETP, CUETYMK DJIEKTPUYECKOW DHEPruH, dSJIEKTPOOCBETUTEIbHbIE
npuOOpbl, HArpeBaTeNbHbIE AIIEKTPONPUOOPHI (MPUMEPHI), IIEKTPUUECKUE
OPEeOXPAaHUTENHN; AJIEKTPOMArHUT, 3JIEKTPOJBUTrATENIb MOCTOSHHOTO TOKA),
UCIIOJIb3Yd METOJIMYECKHE MaTepHalibl O CBOMCTBAX (PU3WYECKUX SIBICHUU U
HE0OX0IMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJE MPEABAPUTEIBLHOTO OOCYXKIECHHS C MEJaroroM MpoCThie
TEXHUYECKHE YCTPOHCTBA M HW3MEpUTENbHbIE NPHOOpPHI MO CXeMaM |
CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIH TEPMOMETP, TEPMOC, IMCHUXPOMETD,
TUTPOMETp, JBUTaTellb BHYTPEHHEr0 CropaHus, »3JEKTPOCKOI, PEeocTar);
COCTaBIIATb CXEMbI DJJIEKTPUUYECKHX ILeNeld ¢ [OCIeNOBaTeIbHbIM U
napajiyiesIbHbIM COEAMHEHUEM B3JIEMEHTOB, COOTHOCS YCIIOBHBIE O0OO3HAUEHMUS
AJIEMEHTOB AJIEKTPUUECKUX IIETICH;

IPUBOJAUTL TPUMEPBI/HAXOAUTh HH(GOPMALIMIO O MPUMEpPAX MPAKTHIECKOTO
UCIOJIb30BaHUs PU3NYECKUX 3HAHUHN B MOBCETHEBHOM KM3HU ISl 00ECTICUCHU S
6e30MacHOCTH MpU 00paIEHUU ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOUCTBAMH,
COXpAaHEHHS 3/I0POBbsi U COOJIIOJICHUS HOPM SKOJOTHYECKOTO IMOBEACHUS B
OKpY’Karoue cpeae;

OCYHIECTBJISITh C TIOMOUIBIO TeJarora MOUCK WHGoOpMauu (HUIUIECKOTO
colepkaHusl B ceTH VHTEpHET, Ha OCHOBE HMEIOIIMXCS 3HAHUM U IMyTEM
CpaBHEHUS JOTOJHUTENBHBIX MCTOUYHUKOB BBIACIATh MH(POPMAIIHMIO, KOTOpas
SIBIIIETCS POTUBOPEUUBOM HIIM MOXKET OBITH HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJHEHUU YYEOHBIX 3aJlaHUN OTOOpPAaHHYIO IENarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HUECKOTO COJAEp>KaHUsA, CIPaBOYHBIC
Martepuaisbl, pecypcbl cetu VIHTEpHET; BIaaeTh NPUEMaMU KOHCIIEKTUPOBAHUS
TEKCTa, peoOpa3oBaHus HHPOPMAIIUK U3 OJHOW 3HAKOBOW CHCTEMBI B JIPYTYIO
C OMOpOM Ha aJITOPUTM U YTOUHSIOLIME BOIPOCHI NIEAArora;

co3daBaTh TMOJ PYKOBOJCTBOM Ienarora ¢ OOCYXIeHHEM IulaHa padoThI
NUChMEHHBIE W KpaTKHhe YCTHBIE cOO0OImeHus, 0000mas wuHbOpMaIuoo u3
HECKOJIbKUX MCTOYHUKOB (DPM3MUECKOTO COACP)KAHUSA, B TOM YHCIIE MyOIMYHO
IPEACTAaBIATh PE3yJIbTaThl MPOESKTHON UM UCCIEA0BATEIbCKON AEATEIbHOCTH;
IIPU 3TOM T'PAMOTHO MCIIOJIb30BAaTh W3YUYECHHBIM MOHATHUMHBIMA amnmapar Kypca
($bu3HUKHU, COMMPOBOXKIATH BBHICTYIICHUE MTPE3CHTAINCH;

IIPH BHITIOJTHEHNUHY YUE€OHBIX MPOEKTOB M UCCIEOBAaHUN (PU3NUECKHUX MPOIIECCOB
HOJ PYKOBOACTBOM TIeJarora pacrnpeiensiTh O0O0s3aHHOCTH B Tpylmne B
COOTBETCTBHUHM C MOCTaBJICHHBIMH 33/lauaMH, CICAUTH 3a BHIMOJIHEHUEM ILIaHA
JNEUCTBUUA M KOPPEKTUPOBATH €T0, aJICKBATHO OIICHMBATh COOCTBEHHBIN BKJIaJ B
NEeATEeNIbHOCTh TPYMIbl; BBICTpAauBaTh KOMMYHHMKAaTHBHOE B3aUMOJECHCTBUE,
MPOSIBIISIE TOTOBHOCTD pa3peiiath KOHQIUKTHIL.



9 KUIIACC
[IpenmerHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE JOJKHBI  OTpa)kaTb
c(hOpMUPOBAHHOCTb Y 00YYAIOIIHNXCSI YMEHUM:

— OpUEHTHPOBATHCS B TMOHATHUSIX U ONEPUPOBATH MMU Ha 0a30BOM YpOBHE:
cucTeMa OTcu€ra, MarepuajgbHas TOYKa, TPACKTOPUS, OTHOCUTEIHHOCTh
MEXaHUYECKOro JABWKEHUs, aedopmaiusa (ynpyras, IiacTuueckas), TpeHUeE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb W NEPETPy3KH; LEHTP
TSKECTH; aOCONIIOTHO TBEPIOE TEJIO, LEHTP TSHKECTH TBEPAOIro Tena,
paBHOBECHE; MEXaHUYECKHE KOJeOaHUs U BOJHBI, 3BYK, HHGPaA3BYKU
yIBTPa3BYK; DSJEKTPOMAarHUTHBIC BOJIHBI, IIIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb, CHEKMPbl UCNYCKAHUS U NO2TIOUJeHUST;
anbda-, 6eTa- ¥ TaMMa-u3JIydeHUs, U30TOIIbI, sJIepHAst DHEPTETUKA,

— COOTHOCHUTbH SIBJICHUSI TIOCJIC MPEIBAPUTEIHHOTO OOCYXKIEHUSI C TeJaroroMm
(paBHOMEpPHOE u HEpPaBHOMEPHOE pSIMOJIMHEHHOE JBUXKCHHUE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEWHOE JIBIJKEHHE, CBOOOJHOE TMaJIeHue Ted,
PaBHOMEpPHOE JIBH)KCHHE IO OKPY>KHOCTH, B3aUMOJCHCTBUE TEJl, PEaKTUBHOE
JBIDKCHHE, KoJieOaTelbHOe JBIIKCHHE (3aTyXalllMe ¢  BBIHYXKJCHHBIC
KoneOaHus), PE30HAHC, BOJIHOBOE  JBWKEHHE, OTpaXCHHE  3BYKa,
NPSIMOJIMHENHOE PACIPOCTPAHEHHE, OTPAKEHHUE U MPEJIOMIICHUE CBETA, MOJHOE
BHYTPEHHEE OTPAXKEHUE CBETA, Pa3NIoKeHHe OEI0ro CBETa B CIIEKTP U CIIOKEHHE
CIEKTPAJIbHBIX I[BETOB, JHUCIEPCHSI CBETA, €CTECTBEHHAs PaJuOaKTUBHOCTD,
BO3HMKHOBEHUE JIMHEWYATOrO CHEKTpa M3IYyYEeHHs) @O0 ONUCAHUI0 UX
XapaKTEPHBbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
¢dusnueckoe SBICHUE;

— pacro3HaBaTh C TIOMOIIBIO TEJarora MPOSIBJICHUE HM3YyYEHHBIX (HU3UUECKUX
SBJICHUN B OKPYXKaIoIeM MHpe (B TOM yucie GU3NUeCcKue SIBICHUS B IPUPOJIE:
OPWIMBBI U OTJWBBI, JABWXEHUE TUIaHET COJIHEYHOM CHCTEMBI, PEAKTHBHOE
NBWKEHHE  JKUBBIX  OpPraHW3MOB, BOCIPHUSTHE 3BYKOB  JKMBOTHBIMU,
3eMJIETPSICEHUE, CECMUYECKUE BOJIHBI, IIyHAMH, 3X0, LIBETA TE€J, ONTUYECKUE
SIBJICHUS B TIPUPOJIE, OMOJIOTHMUECKOE ACHCTBUE BUIUMOTO, YIbTPa(pHOIECTOBOTO
U PEHTICHOBCKOTO W3IYyYCHM; €CTeCTBEHHBIH pPaJIMOAKTHBHBIA  (DOH,
KOCMHYECKUE Jy4d, PAJUOAKTUBHOE W3IYyYEHHE MPHUPOAHBIX MHUHEPAJIOB;
NENUCTBHE PaIMOAKTUBHBIX U3JyYCHUN HAa OpraHU3M YEJIOBEKA), IIPU 3TOM IO
PYKOBOJICTBOM TI€Jlarora TEPeBOJUTh MPAKTHYECKYIO 3aj1adyy B Y4eOHYIO,
BBIJIETISATh CYIECTBEHHBIE CBOMCTBA/NMPU3HAKN (PU3HUECKHUX SBIICHUI;

— OIKCHIBaTH MOJ] PYKOBOJICTBOM TMemarora ¢ OOCYXICHHEeM IutaHa padoThI
M3YYCHHBIC CBOWCTBA TEN W (PU3WUYECKHUE SBICHUS, UCIONB3YS (U3HUECKHE
BEJIMYUHBI (CpElHSsl M MIHOBEHHAas CKOpPOCTh Tejla NpU HEPABHOMEPHOM
JNBUKEHHUH, YCKOpPEHUE, NepeMeEIlleHHe, MTyTh, YII0Bas CKOPOCTh, CUjla TPEHHUS,
CWJIa YOPYTOCTH, CHJa TSDKECTH, YCKOPEHHWE CBOOOHOTO TMaJCHHS, BEC Tena,
UMITyJIbC TeJla, HUMIIYJIbC CHJIbl, MEXaHWueckas pabdoTa U MOIIHOCTD,
MOTEHIMANbHAsT DJHEpPrus Teja, TMOJHATOrO0 HaJl TOBEPXHOCTHIO 3EMJIH,
MOTEHIMAJIbHASI SHEPTUsl CXKATOU MPYKUHbI, KUHETUUECKAass SHEPTHsl, MOJHAs



MEXaHU4YecKasi SHEprus, MepuoJ M 4YacToTa KoJeOaHWil, AJMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEIOMICHHS
cCpenbl); MpU ONHCAHUM C TOMOIIBIO YYUTENsl MPABUIBHO TPAKTOBATh
(U3HYECKHI CMBICH HCIOJIb3YEMBIX BEJIWYMH, OOO3HAUYECHHUS U E€AUHULBI
(¢u3nUecKnX BEIUYMH, C ONOpPOMl Ha METOAMYECKUX MaTepuanl HaXOIWUTh
(GopMyInbl, CBA3BIBAIOUIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C APYTHMMHU
BEJIMYMHAMH, CTPOUTHh TpadUKu U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKHUX
BEJINYUH;

XapaKTepu30oBaTh IOCIE MPEABAPUTEIBHOTO OOCYXKACHHS C IeAaroroMm
CBOICTBA TeN, PU3NYECKUE SABJICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH COXPAHEHUS
SHEPruu, 3aKOH BCEMUPHOTO TATOTCHMS, MPUHIUI CYNEPHO3ULUU CHIL,
OPUHLMI OTHOCUTENbHOCTH ['anunesi, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHHs
UMITYJIbCA, 3aKOHbl OTPAXEHHS] M TMPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHMS
3apsAI0BOTO U MAacCOBOT'O YKCEJ IIPH AJIEPHBIX PEaAKIUAX; MPU 3TOM HAXOJIUTh
CJIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W €ro MaTeMaTHYeCKOe BBIPAXKEHHE C
oropoii Ha udpoBbie 0Opa3z0BaTEIbHBIE PECYPCHI;

COOTHOCHTH IOJI KOHTPOJIEM renarora Gu3nuecKkue Mmpoiecchl U CBOMCTBA Tell,
B TOM YHUCJI€ U B KOHTEKCTE CUTYaIlUi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH TIPU TMOMOILM TEeJarora MpUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0BbsiCHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOM Ha 2—3 HU3YUYEHHBIX
CBOICTBA (PU3MUECKUX ABJICHUM, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;
pemaTh TUMOBBIE PacuETHBIE 3a/aul B 1—2 MEeHCTBUSA C OMOPON Ha alITrOPUTM,
IpeIBApUTEIBHO Pa300paHHBI COBMECTHO C, UCIIOJIb3Ys 3aKOHBI U (DOPMYIIHI,
CBsI3BbIBAIONINE (DU3MUECKUE BEITUYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJa4yd
3aMKUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEAOCTAIONIUME WM H30BITOYHBIE
JTaHHbIE, BBIOMpATh 3aKOHBI W (OPMYJIbI, HEOOXOAUMBIE IS PEIICHUS,
POBOAUTH PAcCUY€Thl W OIEHWBATh C IIOMOIIBI0 YUYHUTENS PEATMCTUYHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BEITUUMHBL;

UMETh MPEJCTaBICHUE O MpoOsieMaxX, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
bu3nuecknux METOJOB; HCIONb3YyS  OINKCAHWE HCCIENOBaHUS, IOCIe
[PEIBAPUTEIBHOTO OOCYKJIEHHS C MENaroroM BBLACIATH IPOBEPSIEMOE
OPEANONIOKEHUE,  OLEHUBAaTh  NPAaBWIBHOCTh  IOPSAKA  MPOBEACHUS
UCCIICJIOBAHNUSA, JIEJIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUI
U OTIBITOB;

yMETh HaxOJUTh C HCIHOJb30BaHHEM IH(PPOBBIX 00pa30oBaTEIbHBIX PECYPCOB
OTIBITHI IO HAOMIONEHUIO (PU3MUECKUX SIBICHUM UM (PU3NYECKUX CBOMCTB Tel
(u3yueHue BTOpPOro 3akoHa HpIOTOHA, 3aKOHAa COXPAaHEHMsI SHEPIHUH;
3aBUCUMOCTh IEPHOJa KOJIEOAHUI MPY>KMHHOIO MAasTHHKA OT MAaccChl Ipy3a U
KECTKOCTH MPYNKUHBI U HE3aBUCUMOCTb OT aMIUIUTYIbl MajbIX KOJEOaHWI;
IPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETA B CIEKTP;
U3y4eHHUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajie U CBOWCTB M300pa’keHUs
IpeaIMeTa B COOMparolleld JHMH3€; HAOJIOJIEHHWE CIUIOIIHBIX M JIMHEHYaTbIX
CIIEKTPOB M3JIyUEHHUSI): CAMOCTOSITEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO



HaOopa 0OOpyJIOBaHHUS C OMOPOM HAa CXEMY; ONHCHIBATH XOJ OMbITA U €ro
pe3ynbTaThl, POPMYITUPOBATH BHIBOJIBI 11O PYKOBOJCTBOM II€/1arora;
MPOBOJUTL TIPU HEOOXOTUMOCTH CEPUI0 TPSIMBIX H3MEPEHUH, OMpenesisa
CpeqHee 3HAUCHUE M3MEPAEMON  BEIWYHHBI  (OKYCHOe  paccmosmnue
coouparowetl JIUH3DL); 000CHOBBIBAThH BBIOOD criocoba
U3MEPEHUS/U3MEPUTEIBHOTO IMPUOOpa;

IPOBOJAUTE COBMECTHO C TIEAAroroM MCCIICIOBAaHUE 3aBUCUMOCTEH (U3HMUESCKUX
BEJIMYMH C WCIOJIb30BAHMEM TMPSAMBIX H3MEPCHUU (3aBUCHUMOCTh TYTH OT
BPEMEHU ITPU PAaBHOYCKOPESHHOM JIBHKCHUH 0€3 HaYaJIbHOH CKOPOCTH; IIeproaa
KoJicOaHWI MAaTeMaTHYECKOTO0 MAasTHHKA OT JIMHBI HUTH; 3aBUCUMOCTH YTJIa
OTpaXCHHUS CBETa OT yIJla IMaJeHUS W yrjia TPEJIOMJICHHS OTYTJIa IaJCHUS):
nociie 00CYXICHHS 10/ PYKOBOJCTBOM TIeJarora IIaHupOBaThUCCIICIOBAHUE,
coOupaTh YCTaHOBKY, (PUKCHPOBATh pE3yJIbTaThl TOJYYCHHOW 3aBHCHMOCTH
¢u3nUecKnX BEIWMYMH B BHJE TaONMII W TpadHKOB, JejaTh BBIBOIBI 10
pe3yabTaTaM HCCIIeI0BaHUS;

COOTHOCHTHh KOCBEHHBIC U3MEpEHUs (PU3NUSCKUX BEIUYHMH (CPEHAHSS CKOPOCTh
¥ YCKOPCHHUE Tella IPH PaBHOYCKOPEHHOM JBHKCHHUH, YCKOPEHUE CBOOOIHOTO
najcHUs, JKECTKOCTh TMPYKHUHBI, KOIQMUIMEHT TPEHUS CKOJIBKCHHUS,
MEXaHH4Yeckass paboTa W MOIIHOCTh, YacTOTa M TIEPHOJ KOJCOAHMIA
MaTEMaTUYECKOTO M MPYKUHHOTO MasTHUKOB, ONTHYCCKAsT CHUJIa COOMPAFOIICH
JMH3bI, PAIMOAKTUBHBIN (DOH): C TOMOIIBIO MTeJjarora MIaHUPOBATh U3MEPEHHUS;
coOupaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJHATH U3MEPEHUS, CIEIys
NPEIJIO)KEHHON  MHCTPYKLUMM;,  BBIYMCIATH  3HAUYCHHWE  BEJIMYMHBI U
aHAJIM3UPOBATH TOJIYYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEpPECHUN;

coOJIoIaTh TpaBUJla TEXHUKH OE€30MacHOCTH IpH paboTe ¢ J1abopaTopHBIM
000pyA0BaHUEM TIOCIIE TIPEABAPUTETHLHOTO 00CYKICHUS C T1E€1aroroMm;
COMOCTAaBJSATh C TMIOMOIIBIO TIEJAarora OCHOBHBIE TPHU3HAKU H3YyUYEHHBIX
duznuecknux Mojenel: maTepuaibHas TOuYKa, aOCONIOTHO TBEPIOE TEIo,
TOYCYHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIaHETapHas MOJIENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa C OMOPOi HAa METOUYECKHE MAaTEPHAIIBI;
XapaKTepu30BaTh TIOCIE TMPEABAPUTEIHLHOTO OOCYXKICHHS C TIeAaroroMm
NPUHIAIBL JIEUCTBUS M3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OTOpOl Ha WX OMUCaHWsA (B TOM YHUCJE: CHOUIAOMETP, JATYUKUA TOJIOKECHUS,
PacCTOSIHUSI M yCKOPEHHUS, paKeTa, JXOJOT, OYKH, MEpPHUCKOomN, ¢oToammapar,
ONITUYECKHE CBETOBOJBI, CIIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
MCIOJIb3YSI U POBBIE 00pa30BaTEIBHBIE PECYPCHI;

MCTIOJIb30BaTh MO/ PYKOBOJCTBOM II€/Iarora CXEMbl U CXEMaTUYHBIC PUCYHKH
U3YYCHHBIX TEXHMYECKHMX YCTPOWCTB, HW3MEPUTEIBHBIX MPUOOPOB U
TEXHOJOTHYECKUX TMPOIECCOB TPH PEIMICHUH YIEOHO-TIPAKTUYECKUX 3a/ad;
ONTUYECKHUE CXEMBI IS TMOCTPOCHUS H300paXEHUN B IJIOCKOM 3epKajie
cobuparoieit TuH3e;

MPUBOJIUTH TMPUMEPHI/HAXOAUTh WH(POPMALIUIO O TPUMEpax IMPAKTHIECCKOTO
WCITOJIB30BaHUST (PU3MYECKUX 3HAHWHA B TIOBCETHEBHOW >KWU3HU IS



oOecrieueHus1 6€30MacHOCTA NpHU OOpalIEHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOWCTBAMHU, COXPAaHEHUS 37J0POBBS M COOIIOJCHHUS HOPM SKOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

OCYILECTBIIATH MO PYKOBOACTBOM TIe/Iarora Mouck MHGpopMauu Gu3ndaeckoro
coliepkaHusi B ceTu VIHTepHET, caMOCTOSITeNbHO (OPMYIUPYsS MOUCKOBBIN
3ampoc, HaXOAWUTh TYTH OMNPEACNEHUS JTOCTOBEPHOCTH  TMOITYYCHHOU
UH(POpPMAIMN Ha OCHOBE UMEIOIINXCS 3HAHUN U JOMOHUTEIbHBIXUCTOUHUKOB;
UCTIOJIh30BaTh MPU BBITIOJHEHUU yUYEOHBIX 3aJaHU OTOOpaHHYIO TeIaroroM
HAY4YHO-TIOMYJIAPHYIO JUTEepaTypy (HU3MUECKOro COJEep)KaHUs, CIPaBOYHBIC
MaTepHuabl, pecypchl ceTu HTepHeT; BiIajeTh NpuéMaMu KOHCTICKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMAIUHN U3 OAHON 3HAKOBON CHUCTEMBI B JIPYTYIO
C OMOpOW Ha aNTOPUTM M YTOUYHSIOIIME BOIPOCHI IEAarora; co3jaaBaTh MOJ
PYKOBOJICTBOM TI€JIarora ¢ 00Cy»X/I€HHEeM TIaHa padOThl MUCHbMEHHBIC M YCTHEIC
COO0O0IIeHUsT Ha OCHOBE HH(OPMAIIMH U3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTO
CONlepKaHusi, MyOJMYHO TMPENCTaBISITH  PE3ydbTaThl MPOCKTHOW  HIIN
MCCIIEJIOBATEIIbCKON  JEATENHHOCTH;, TIpU 3TOM T'PaMOTHO HCIIOJIB30BaTh
W3yYeHHBI TOHATHWHBIN ammapaT wu3ydaemMoro pasgena (U3HKH U
COMPOBOX/IAaTh BBICTYIUICHHE TMpe3eHTalue ¢ yd€ToM O0COOeHHOCTEH
ayJIUTOPHH CBEPCTHHUKOB.



TemaTnueck

OcHOBHBIE BHU/IbI J€ATCJIBHOCTH YYAIIIUXCH

uii 0J10K, OcHoBHOE conepxanue . .
(Ha ypoBHe y4eOHBbIX AelCTBH)
TEMa
Pa3nen 1. ®usuka u e€ poJib B NO3HAHUM OKpPY:Kalomero Mupa (6 1)
duznka — dusznka — Hayka O NOpUpoje. | BrisgBiIeHNE OCHOBHBIX pa3IMUMi MPU MOMOIIHM NIeJarora Mexay Gu3ndecKuMu
HayKa 0 SBnenus MIPUPOIBI (MC®). | u xumuyeckumu npespanieHusmMu (MC — xumus).
npupoae duznyeckue sBIEHUS: MexaHudeckue, | Pacno3naBanue u kiaccudukanus mociae oOCYXKIEHHUS C TeAaroroM Ipu
(2 9) TEIJIOBBIE, AJIEKTPUYECKHUE, | IOMOIIM HABOMSIINX BOMPOCOB (HU3UYECKUX SIBICHHH: MEXaHHUYECKUX,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE. TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

HabGmonenue u onucanne GU3NYeCKux SBICHUN Ha 6a30BOM ypOBHE.
duzuyeckne ®usnueckue BennuyuHbl. M3Mepenne | OnpeneneHue npyu NOMOIIH MeAArora eHbl IeJIeHUs IKaJlbl U3MEPUTENBHOTO
BeJIMYHMHBI ¢usznueckux BenuuuH. Dusuueckue | mpudopa.

(24) npubopui®llocpewinocme  uzmepenuii. | Iamepenue mo o6pasiyy moj pyKoBOACTBOM I€Jarora JMHEHHBIX pa3MePOB Tell

MexayHapo/iHasi CUCTEMA €IUHMUII.

HMemoncmpauun’
1. Mexanuueckue, TCIIOBBIEC,
AIEKTPUUYECKHE, MarHUTHEIE,
CBETOBBIC SIBJICHMSI.
2. ®usnueckue puoOopsI u
nporeaypa TpsSMBIX — H3MEpPEHUH

aHAJIOTOBBIM M IU(PPOBHIM

Y IIPOMEKYTKOB BPEMEHU C YUETOM IIOTPEIIHOCTEN.

N3mepenne mo oOpasiy moj; pyKOBOJCTBOM Iejarora 00bEéMa >KMIKOCTH U
TBEPJIOTO TETA.

H3mepenne mo oOpasily MmMojJ PYKOBOACTBOM TIeJarora TeMIIEpaTyphl IMpH
ITOMOIIY )KUJIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPBL.

BrinosiHEHWE HECIIOKHBIX TBOPYECKMX 3aJaHUK C ONOpPOM HA aITrOpHUTM,
peIBapUTEIHLHO pa300paHHBIN C MEJAroroM Mo MOUCKY CIIOCOOOB M3MEPEHHUS
HEKOTOPBIX (PU3NYECKUX XapaKTEPUCTUK, HAMIPUMED, PA3MEPOB MAJIBIX

3 MC — 31eMeHTHI COIEPIKAHNS, BKITIOYAKOIINE MEKIIPEMETHBIE CBS3H, KOTOPHIE MOAPOOHEE PACKPBITHI B TEMATHIECKOM TLIAHUPOBAHWH.
*KypcuBoM 0603HaYEH yUeOHBIH MATEPHAI, KOTOPBIH U3y4a€eTCs, HO HE BHIHOCHTCS Ha TIPOMEXYTOYHYIO M HTOTOBYIO ATTECTAIUIO.

7Bee JlemoHcTpaimu u JlabopatopHbie paboThl, PEICTABICHHbIC B COACPKAHUH, JOMYCKASTCs(MOXKHO) IPOBOJMTD, UCTIONB3YsI HHOPMAIIMOHHBIC U JICKTPOHHbBIE TEXHOJIOTHHU (LIU(pOBBIC
00pa3oBaTeIbHBIC PECYPCHI).




prudoOpoOM.

Jlabopamopnwie paoomot u
Onvimal.

1. OnpeneneHue 1EHBI JEICHUS
U3MEPUTETLHOTO npubdopa
(MCTIOMTB3YSl TEXHOJOTHUECKYIO KapTy
AKCIIEPUMEHTA).

2. H3mepeHue pacCTOSHUN.

3. HWsmepeHue o0bEMa XXUIAKOCTH U
TBEPAOIO TeNa.

4. Onpeoenenue pasmepos Manbix
mej.

5. W3mepenue TemmepaTypsl MpH
MOMOIIY KUAKOCTHOTO TepMOMETpa
U JIaTYUKa TeMIIepaTyphbl.

6. Ilposeoenue uccredoganusi no
npogepke  eunomesvl.  OAIbHOCHIb
nonéma wapuxka, nyweHHo2o
20pPU3OHMANILHO, meM Oonbule, uem
bonbule gvlcoma nycka.

00BEKTOB (BOJIOC, MPOBOJIOKA), YIaIEHHBIX 00BEKTOB, OOJIBIINX PACCTOSIHUM,
MaJIbIX MIPOMEXYTKOB BpeMeHU. OOCYyXICHHUE Tpe/laraéMbIX CIIOCO00B.

EcrecTBeHHO
HAYYHbIH
MeTO
MO3HAHMA
2w

Kak busnka u JIpyrue

€CTECTBEHHBIE HayKH U3Yy4aloT
npupony. Ecmecmeenno - uayunwiu
Memoo  NO3HAHUA HabntooeHue,

NOCMAHOBKA —~ HAYYHO2O  BONMPOCA,
8bLOBUIICCHUE 2UNOME3, IKCNEPUMEH
no nposepke 2unomes, 00vsACHeHUE
Habnooaemozo asrenus. Onucanue

BoiaBm>KeHUE TUIOTE3 MOCIE TPEABAPUTEIBLHOIO OOCYXKIEHHUS C MEeAarorom,
OOBSCHSIONINX MPOCTHIEC SIBJICHUS, HATTPUMED:

— II0YEMY OCTaHABJIMBAECTCA ABUKYLIEECS 110 TOPU30HTAIIBHON ITOBEPXHOCTH
TENO;

— II0YEMY B JKAPKYIO OTOJy B CBETIION OAEK/E MPOXJIATHEN, YEM B TEMHOM.
Br160op crioco60B pOBEPKH TUTIOTE3 U3 MPETI0KEHHBIX MEJarOTOM.
Hab6nroneHnre npeioKeHHBIX 11e1aroroM HCCIICIOBAHMH 110 MPOBEPKE KaKOM -
au00 THUIOTE3bl, HANpHUMEp: MNANbHOCTh TOJIETA IIApUKA, MYIIEHHOIO




Qusuueckux A6NeHUll € HOMOWbIO | TOPU3OHTAIBHO, TEM OOJIBIIE, YeM OOJIBIIIE BRICOTA MTyCKa.
Modenel. [TocTpoeHne COBMECTHO C TMENaroroM MPOCTEUIIMX Mojeieh (HU3NYECKUX
[Ipeamer u meToabl HUBUKH. SBJICHUN (B BHJIE PUCYHKOB WJIM CXEM), HaNpuUMep IMaJCHUE TNpeaMETa;
Jlemoncmpayuu MIPAMOJIMHENHOE PaCIpPOCTPAHEHUE CBETA.
1. Onpenenenre NorpenHoCT
IKCTIIEPUMEHTA.
Pa3znen 2. IlepBoHavajibHbIe CBeIeHUsI 0 CTPOEHUH BenlecTBa (S 1)
CtpoeHue Crpoenue BemiecTBa: aroMbl u | HaGmromeHue u  WHTEpHOpeTamuss COBMECTHO C  TIEJaroroM  ONBITOB,
BellecTBa MOJIEKYJIBl, ux pazmepwvl. Onvimul, | CBUIETEIBCTBYIONIMX 00 aTOMHO-MOJIEKYISIPHOM CTPOSHUH BEILIECTBA: OIBITHI
(19) O0oka3zvlearouue OUucKpemHoe | ¢ paCTBOPEHUEM PA3THUHBIX BEIIECTB B BOJIE.
cmpoeHue geuecmaa. OneHka Mpu NOMOIIM TEXHOJIOTHYECKON KapThl pa3MEPOB aTOMOB M MOJIEKYJ C
Jlabopamopnuie padomui u | ucrionb3oBaHueM  Qororpaduif, TMOJYYEHHBIX HAa AaTOMHOM CHJIOBOM
onvimui’, Mukpockone (ACM).
1. Onenka nuamerpa aroma MeroaoM | OnpeneneHue mocie MpeaBapuTeIbHOT0 00CYKIEHUS ¢ MEeJaroroM pa3MepoB
pAIOB (c WCIIOIb30BaHUEM | MAJIBIX TEIL.
dboTorpaduii).
JIBM2KeHM e JBmxenue gactuil BemiectBa. CBs3b | HabmroneHune u 00bsiICHEHHE TTPH TTOMOIIH TIeJjarora OpOyHOBCKOTO JABUKECHUS
¥ B3auMoJeil | CKOpOCTH  JBWIKEHUS  4YacTull ¢ | U aBieHus nuddys3un.
CTBHE TEMIIEPATypPOH. Bbpoynosckoe | [IpoBeaeHne u OOBSICHEHHME C OMOPOW HA aJIrOPUTM, MPEIBAPUTEIHHO
YacTHII JBH)KCHUE, muddy3us. | pa30OpaHHBIA ¢ TIEAArOroM OIBITOB IO HAOIIOAECHUIO TEIJIOBOTO PACIIHMPCHUS
BelllecTBa Bzaumooeiicmeue wacmuy eewjecmea: | ra3os.
(29) npumsdiceHue u OMmmaiKueanue. [IpoBeneHre U 0OBACHEHUE OIBITOB C OMOPOM HA alTOPUTM, MPEABAPUTEIHHO

Jemoncmpayuu

Pa300paHHBIN C TIEAArOTOM O OOHAPYKEHUIO CHIT MOJICKYJIIPHOTO

8 3nech u nanee MPUBOIUTCS PACIINPEHHBIN ITEpedeHb Ja00paTOPHBIX PA0OT U OMBITOB, U3 KOTOPOTO YIUTENb JENAaeT BEIOOP MO CBOEMY YCMOTPEHHIO M C yIETOM CIIHCKA IKCIIEPUMEHTAIBHBIX
3aJaHui, mpemiaraeMeix B pamMkax OI'D no ¢usuke.




1. HaGnronenue OpOYHOBCKOTO
JIBUKCHHSL.

2. Habmronenue nuddyzum.

3.Habnrwoenue A61eHutl,

OOBACHAIOWUXCSL  NPUMSANCEHUEM

ui  OmmanikKugamuem - 4acmuy

gewecmaa.

Jlabopamopnuie padbomut u onvimol

1. Oyenka ouamempa amoma

Memooom PpA0o8 (c

ucnoavzoganuem gpomozpaguii).

2. OnbITHI 110 HaOJTIOIEHUTO
TEIIOBOT'O PACIIMPCHHUS Ta30B.

3. OnbITHI o 0OHapY>KEHUIO
NEUCTBUSL  CHJI  MOJIEKYJISIPHOTO
MPUTSKEHUS.

IMPUTSXKCHUA U OTTAJIKMBAHUS.

ArperaTHble
COCTOSTHUA
BelIeCTBA

(2 1)

AFpGFaTHBIe COCTOsHHUA BECIICCTBA:

cmpoeHue  2a308, Jcuokocmel U
MEEPObIX  (KPUCMALIUYECKUX) mel.
Bzaumocease  meoxcoy ceovcmeamu
geujecme 8 PAsHbIX — A2pe2amublx
COCMOSIHUSIX u ux aAmoMHO-
MOJIeKYIAPHIM CMpOeHUeM.
Ocobennocmu azpe2ammix
COCMOSIHULL 800WbL.

Jemoncmpayuu

1. Habmonenune nuddys3un.

Onucanne 1oA PYKOBOACTBOM Iienarora (C HCIOJIb30BAaHUEM MPOCTHIX
MOJIeJIeii) OCHOBHBIX Pa3JIMuMili B CTPOCHUU T'a30B, KUIAKOCTEH M TBEPBIX TEJl.
HavaneHble mipencTaBiieHHUs O MajJOd CKUMAEMOCTH KHUAKOCTEW M TBEPIBIX
TeJ1, OOJIBIION C)KMMAaEMOCTH T'a30B.

OObsicHeHue Ha 0a30BOM YPOBHE TOJI KOHTPOJIEM TeJarora O COXpaHEHUHU
(dbopMbI TBEPABIX TE€T U TEKYYECTU KUIKOCTH.

Habmronenue 3a ombITaMu, I0Ka3bIBAIOIIUMU, YTO B TBEPIOM COCTOSIHUU BOJIBI
YaCTUIbl HAXOASATCA B CPEAHEM Jalibllie APYT OT Apyra (IIOTHOCTh MEHBIIE),
YEM B KUJIKOM.

YcTaHOBIIEHHE ¢ OIOPOW HA TUAAKTUUYECKUH MaTEpUall IPOCTHIX B3aUMOCBSA3EM
MEXIY OCOOCHHOCTSIMH arperaTHbIX COCTOSHUN BOABI M CYIIECTBOBAaHUEM
BOJHBIX opranu3mMoB (MC — Ouonorus, reorpadus).




Paznen 3. /IBu:kenune u B3aumoaeiicTeue tea (21 4)

Mexanunueck MexaHnnueckoe newxkenue. | MccnemoBanre paBHOMEPHOIO ABMKEHHUSI U OTIPE/ISTICHHUE €T0 MPU3HAKOB MOCTIe

oe ABM:KeHHe | PaBHOMEpHOE M HEpPAaBHOMEPHOE | MPEABAPUTEIHLHOTO 0OCYKIEHUS C TIEAarorom.

(RR)) JIBIKECHHUE. CkopocTb. Cpeonsia | Habmonenne HEpaBHOMEPHOTO IBIDKCHUS W OMNpPEACICHHUE €ro OTIIMYUN OT
CKOPOCMb npu HepagHOMEpPHOM | PABHOMEPHOTO  JIBUKEHHUS TOCIE MPEABAPUTEIBLHOTO OOCYXICHHUS C
ogudiceHuu. Pacy€T myTH U BPEMEHH | IEJAarOroM.

JIBU>KCHUSI. Pemiennie THIOBBIX pacYETHBIX 3a1a4 B 1—2 AEHCTBUSI C ONTOPON Ha aJITOPUTM,
Jemoncmpavyuu peABAPUTEHLHO Pa300paHHbBINA COBMECTHO C TIEJIJaroroM Ha ONpeIeICHUE My TH,
1. Habmonenue MEXaHUYECKOTO | CKOPOCTH M BPEMEHU PABHOMEPHOT'O JIBUKEHUS.
JBIDKCHHUS Tea. AHanu3 pu MOMOIIHU Tearora rpaukoB 3aBUCHUMOCTU MYTH U CKOPOCTH OT
2. N3mepenue CKOPOCTH | BPEMEHHU.
MPSMOJIMHEHHOTO JIBHYKCHUS.
Jlabopamopnuie pabomul u onvimol
1. Onpenenenue CKOpPOCTH
PAaBHOMEPHOI'O JIBUXEHUA (ILIapuKa
B KUJKOCTH, MOJIeNIN
AIEKTPUIECKOTO aBTOMOOWJIS
U T. IL).
2. OnpeneneHue CpeHE CKOpPOCTH
CKOJIBKEHHSI OpyCKa WU IApPUKAIIo
HaKJIOHHOM IIJIOCKOCTH.

Nuepuus, SBnenune unepuuu. 3axkor unepyuu.| OOBICHEHHE TPU TOMOIINM TEXHOJOTMYECKOW KapThl W TIemarora u

Mmacca, Bzaumooeticmeue men kaxk npuuuna | IPOTHO3UPOBAHKUE SIBJICHUU, OOYCIOBJIEHHBIX WHEPLMEH, HAmpUMEp: 4YTO

IUVIOTHOCTH UBMEHEHUs CKOPOCMU O08UJICeHUs. meJl. | TPOUCXOIUT TPU TOPMOKEHUU WM PE3KOM MaHEBPE aBTOMOOWIIS, MOYEMY

4 9) Macca kaxk mepa unHepmuHocmu med. | HEBO3MOKHO MTHOBEHHO IIPEKPATUTh JBUKEHHUE HA BEJIOCUIIENIE WJIM CaMOKaTe

ITimotHOCTH BEIIIECTBA. Ce:asb
NIOMHOCIU C KOAUYeCMBEOM MOJIEKV]L 8

U T. I
HaGnronenne u 0a30BbI aHaIW3 OMBITOB MOJI PYKOBOJACTBOM II€/Iarora,




eouHnuye oovéma sewecmad.
Jlemoncmpayuu
1. HaGnronenue siBIE€HUS UHEPLIHH.
2. HaGmonenue U3MEHCHUS
CKOPOCTM TPU B3aUMOJECHCTBUU
TEI.
3. CpaBHeHue Macc 1o
B3aUMOJICHCTBUIO TEJI.

JNEMOHCTPUPYIOLIUX HM3MEHEHHUE CKOPOCTH JBWKECHMS Tejla B pPE3yJbTaTe
JIEUCTBUSA HA HETO PYTUX TEIL.

Peurennie TMOBBIX pacYETHBIX 3a1a4 B 1—2 AEHCTBHS C OIOPON Ha aJITOPUTM,
IpelBapUTEIbHO Pa300paHHBI COBMECTHO C NEAaroroM Ha ONpeleseHue
MAacchl TeJa, ero 00bEMa 1 IIOTHOCTH.

HaGmionenrie n 0a30BbIi aHAIM3 OMBITOB IO PYKOBOJCTBOM I€Aarora,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS CKOPOCTH Te€jla OT €r0 MacChl
npu B3auMozeicTBuu Ten. 3Mepenne Macchl Tena pa3inyHbIMU CTIIOCOOAMH.
OnpeneneHnre COBMECTHO C TNEJAroroM IUIOTHOCTH Tella B PE3YNbTATE
U3MEpEHHUs ero Macchl U 00BEMA.

Cuaa. Buabl
cua (14 4)

Cwia  Kak  XapaKTEepUCTHKA
B3auMoeicTBus Tea. Cuna ynpyroctu
u 3akoH ['yka. Mzmepenue curvt c
nomowpto  OuHamomempa. SIBiIeHUE
TATOTEHUs] W cuna Tsokectu. Cuna
msicecmu Ha opyeux naanemax (MC).
Bec mena. Hesecomocms. CnoxeHue
CWJI, HampaBJEHHBIX IO  OJHOM
npsamMor. PaBHOAEWCTByrOmas  CHIL
Cuna mpenus. Tperue ckonvoicenus u
mpenue nokos. Ipenue 6 npupode u
mexnuke (MC).

JMemoncmpayuu?
1. CnoxeHue cuj, HapPaBJICHHBIX
10 OJTHOW MPSIMOIA.

Jlabopamopnuie padbomul u onvimul.
1. Omnpenenenue IJTIOTHOCTH

N3yuyeHue COBMECTHO C TIEIaroroM B3auMOJICHCTBHUS KaK MPUYNHBIN3MCHCHHUS
CKOPOCTH TeJIa WU €Tro JAehOopMaIiyH.

Onucanue Ha HA4aJIbHOM YPOBHE pealbHbIX CUTYallUl B3aUMOJECHCTBUS TEI C
MOMOIIBI0 MOJIENIEH, B KOTOPBIX BBOAUTCS MOHATHE U U300PaKEHUE CUJIBI.
N3yuenue noa pykoBOJCTBOM I€larora CUIIbl yIPYTroCTH, 3aBUCUMOCTH CHJIbI
YIPYTOCTH OT Y/UIMHEHHsI PE3UHOBOTO IIHYPA WM MPY>KUHBI (C TIOCTPOSHUEM
rpaduka).

AHanu3 ¢ Onopod Ha JUAAKTUYECKUW Marepuai IMoj KOHTPOJEM Iejarora
MPAKTUYECKUX CUTYalMid, B KOTOPBIX MPOSBISETCA IEUCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JepeBa M JIp.).

AHanu3 C Omopoil Ha AMIAKTHYECKUN MaTepuai IMojJ KOHTPOJEeM IMejarora
CUTYaIIUii, CBSI3aHHBIX C SBIICHUEM TATOTCHHUS.

[lonnmanue ¢ OmMoOpol Ha CXeMbl MPU MOMOINU IMegarora OpOUTATBHOTO
JIBMKEHUS TUTAHET C MCTIOJb30BAHUEM SIBJICHUS TATOTEHUS M 3aKOHA WHEPINHU
(MC — actpoHomus).

N3mepenue Beca Tesna ¢ moMouisio AuHaMmomMerpa. OO0CHOBaHHUE 3TOr0 crioco0a
MU3MEPEHUS MTOCJIE TIOBTOPEHMSI C TIe1aroroM.

HaGmnronienue siBieHns HEBECOMOCTH.




TBEPIOIO TeJIA.

2. OnbIThl, JEMOHCTPUPYIOLINE
3aBUCUMOCTb pacTsKEeHUs
(medopmariun) PY>KUHBI OT
IIPUIIOKEHHOU CUJIBI.

3. OnbITsl, JEMOHCTPUPYIOLLHE
3aBUCHUMOCTD CUJIBI TpEHUs
CKOJBKEHHUSI OT Beca Tela |
Xapakrepa CONPUKACAOIIUXCS
IIOBEPXHOCTEN.

HabGmronenue 3a sKkcriepuMEHTaIbHBIM MOJYYEHHEM IpaBuila CIOKEHUS CHUII,
HAIPABJICHHBIX BJIOJIb OJHOM NpsiMoi. OmpezeneHne npu MOMOIIM Iearora
BEJIMYMHBI PABHOJACHUCTBYIOIIEH CHIL

N3yuyenue nox pykoBOJACTBOM I€arora CUjIbl TPEHUS CKOJBXKEHUS U CUJIbI
TPEHUSI TIOKOS.

HccnenoBanue ¢ Onopoll Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHUMOCTH CHIIBI
TPEeHHsI OT Beca Teja U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

ba3oBblii aHANKM3 C OMOPOW HAa NUJAKTHMYECKHM MaTepHall MOj KOHTPOJIEM
nejarora nIpakTUYECKUX CUTYallUid, B KOTOPBIX MPOSBISAETCS JACHCTBUE CHUIIBI
TPEHHsI, UCTIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WIH YBETMUYEHUS (KaTaHue Ha
JBDKAX, KOHbKaX, TOPMOKEHHE aBTOMOOWJIS, MCIOJIb30BAHHUE TMOAIIUITHUKOB,
IUTaBaHUE BOJHBIX KUBOTHBIX U Ap.) (MC — Ouonorus).

Pemenue THIOBBIX pacu€THBIX 3a7a4 B 1—2 eHCTBUS € OIOPOM Ha aJIrOPUTM,
peIBapUTEIbHO pa300paHHBI COBMECTHO C IIEaroroM C HCIOJIb30BAaHUEM
dopMmyn s pacuéTa CUiIbl TSHKECTH, CHIIbl YIPYTOCTH, CUIIBI TPEHUS.

Paznen 4. /laByieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB (21 4)

JlaBJienue.
Ilepenaua
JAaBJIEHUS
TBEPABIMHU
TeJIaMH,
KUIKOCTIMH
U razaMu
(3 4)

HaBnenue. Cnocobwl ymenvuleHus u
yeenuuenus oasienus. Jlasienue 2asa.
3asucumocms oaenenus 2aza om
0owvéma, memnepamypul. Ilepeoaua
0asieHusi meépoviMu meamu,
AHCUOKOCAMU U 2a3aMU. 3AKOH
Iackana. [lnesmamuueckue Mauiunbl.

JMemoncmpayuu?

1. 3aBUCHMOCTH JABJIEHHS ra3za OT

TEMITCpaTypHhI.

AHanu3 U 00bSICHEHHE C ONOPOM Ha AUAAKTHUECCKUN MaTepHall IOl KOHTPOJIEM
rearora ONbITOB U MPAKTUYECKUX CHUTyallMd, B KOTOPBIX MPOSIBIISIETCS CHJIA
JTaBJICHUSI.

OO6ocHOBaHHE C OMOPOM HAa TEXHOJOTHUYCCKYIO KapTy MPHU IOMOIIH IIearora
Croco00B YMCHBIIICHUS U YBEITUUCHUS JTaBICHUS.

N3ydenune noa pyKoBOJICTBOM Ie/Iarora 3aBUCUMOCTH JIaBJICHHUS ra3a OT 00bEéMa
Y TEMIIEPATYPHhI.

W3ydyenune mojg pyKOBOJCTBOM TI€Iarora OCOOCHHOCTEW Tepefadd JaBICHUS
TBEPABIMH TEJIAMH, JKUAKOCTIMHU U TazamMu. OO0CHOBaHHE PE3yIbTaTOBOIBITOB
0COOCHHOCTSMHU CTPOSHHUS BEIIECTBA B TBEPAOM, KUIKOM




2. Ilepenaya naBieHUs KUJKOCTHIO U
ra3oM.

Y Ta3000pa3HOM COCTOSIHUSX MPEI0KEHHBIMU (POPMYITHUPOBKAMHU.
Habmronenue 3a 3KCiepuMEHTaJIbHBIM J10Ka3aTeIbCTBOM 3aKoHa [lackais.
Pemrenrie TMNOBBIX pacYETHBIX 3a7a4 B 1—2 EWCTBUS C ONTOPOW HA allTOPUTM,
IPEJBAPUTEILHO Pa300paHHbBIN COBMECTHO C IIEar0oroM Ha pacuéT JaBJICHUS
TBEPIOIO Tea.

JlaBjieHue 3aBHUCHMOCTh JIaBICHHs JKUAKOCTHU | MicciemoBanue C OMOpoil Ha TEXHOJOTHYECKYIO KapTy TOJ PYKOBOJCTBOM
JKHJIKOCTH oT TnyOuHbBl. [udpocmamuyeckuii | IeAarora 3aBHCHUMOCTH JABJICHHUS JKUIKOCTH OT TJIyOWHBI TOTPYXCHHUS U
S u) napaookc. Coobwarowuecsi cocyobl. | INIOTHOCTHU )KUJIKOCTH.
T'uopasnuueckue mexanuzmol. Habmonenne w HavanpbHOE TIOHMMaHWE THUIPOCTATHYECKOTO Tapagokca
Jemoncmpayun’ Ha ocHOBe 3akoHa [lackars.
1. CooOmiarommecs COCy/Ibl. N3y4eHne COBMECTHO C MearoroM COOOMIAINIUXCS COCYIOB.
2. T'mopaBnudeckuid mpecc. Perenre THOBBIX pacu€THBIX 3a1a4 B 1—2 IEHCTBUS C OMIOPOH HA aTOPUTM,
NpeBapUTEIHLHO Pa300paHHBIA COBMECTHO C IEJaroroM Ha pacdér JaBJICHUS
KHUJIKOCTH.
Habmonenue 3a 00bsiCHEHHEM TPUHITUTIA IEHCTBUS THAPABIMYECKOTO Mpecca.
AnHanm3 1 00BSICHEHHE C OTIOPOH Ha TUJAKTUICCKUI MaTeprai Mo KOHTPOJIEM
Tne1arora MpakTHIECKUX CUTYalU, IEMOHCTPUPYIOMUXIIPOSIBIICHAES JaBICHUS
KHUJIKOCTH M 3akoHa Ilackais, HampuMmep IPOLECCOB B OpPraHW3Me IpHU
riryookoBogHOM HbIpsiHUU (MC — Ouonorus).
At™mocdepHo AtMmocdepa 3emnu u atmoceproe | Habmogenue 3a IKCHEpUMEHTAIBHBIM — OOHApY>KEHHEM aTMOC(HEpHOTO
e JaBJieHue | JaBieHue. [lpuuumnvl cywecmeoanus | NaBICHUSI.
(6 u) 6030ywinou obonouku 3emau. Onvim | AHANIU3 U OOBSICHEHHE C ONIOPON HA AUIAKTUYECKUI MaTepual MojJ KOHTPOJIEM

Toppuuennu. H3mepenue
ammocgeprozo oasnenus..
3asucumocmso ammocgeprnozo
oasnenusi Oom 6blCOmvl HAO YPOGHEM
mops.  Ilpubopwr  0na  usmepenus

mejarora OMBITOB W TMPAKTUYECKUX CHUTYaAllMi, CBSI3aHHBIX C JCHCTBHEM
aTMOC(EPHOTO JaBICHUS.

HabGmonenne 3a 0OBSACHEHHMEM CyIIECTBOBaHHS aTtMochepsl Ha 3emiie H
HEKOTOPHIX TUTAHETaX WM €€ OTCYTCTBHS Ha Apyrux rmiaHetax u Jlyne (MC
— reorpadusi, aCTPOHOMHUS).




ammocgeprozo 0aseHus..
HMemoncmpayun’
1. IlIposiBineHue nencTBus
aTMOC(hEepHOro AaBJICHUSI.

bazoBoe moHMMaHHe TPUYUH U3MEHEHHUS IJIOTHOCTH aTMOoc(epbl ¢ BBICOTOM
Y 3aBHCHUMOCTH aTMOC(EPHOr0 JIaBJIE€HUS OT BbICOTHI.

Pemrennie TMOBBIX pacYETHBIX 3a1a4 B 1—2 AEHCTBHS C OIOPON Ha alTOPUTM,
NpeABAPUTEILHO Pa300paHHBII COBMECTHO C IME€aroroM Ha pacuéT
aTMOC(EpHOTO JIaBJICHMUS.

N3yuenue nmoa pykoBOJICTBOM MeIarora ycTpoicTsa bapoMerpa-aHepousa.

HeiicTBue
JKHJIKOCTH U
rasa Ha
NOrpyxénHoe
B HuX Teao(7

1)

leticmeue orcuoxocmu u eaza Ha
NO2PYIHCEHHOE 8 HUX meio.
BritankuBaromias (apxumeoBa) cuia.
3axon Apxumeoa. Ilrasanue men.
Bozoyxonnasanue.
HMemoncmpayun’
1. 3aBUCHUMOCTH BBITAJIKUBAIOIICH
CHJIBI OT 00BEMa TOTPYKEHHOU
YaCTH TeJIa U IIOTHOCTH KUJIKOCTH.

2. PaseHcTBO BBITAJIKUBAIOIIEN
CHUIIBI BECY BBITECHCHHOI
JKUJIKOCTH.

3. VYcaoBue IUIaBaHUs TeJI:

IJIaBaHUE WIN MOTPY>KEHHUE TE B

3aBUCUMOCTH  OT  COOTHOIICHHUS

IUIOTHOCTEH Tea 1 KUJIKOCTH.

Jlabopamopnuie pabomst u onvimol.

1. UccnenoBanmne 3aBHCHUMOCTH Beca
Tenla B BojJe OT  00OBEMa
MOTPY>KEHHON B JKMAKOCTh 4YacTH
Tea.

2. OnpeliesiecHHEe  BBITAIKUBAKOIICH

HabGmronenue 3a skciepuMeHTalbHBIM OOHAPYKEHUEM JEHCTBUS KUIKOCTU U
ras3a Ha IIOrpy>K€EHHOE B HUX TEJO.

Ornpenenenue ¢ onopoil Ha TEXHOJOTUYECKYI0 KapTy BBITAIKHUBAIOIIECH CHJIBI,
JICUCTBYIOILIEN Ha TEJIO, ITOIPYKEHHOE B )KUIKOCTD.

HaGmonenue 3a mpoBeieHrEeM U 00CYKIEHUE COBMECTHO C M€/1aroroM OIbITOB,
JNEMOHCTPUPYIOIIMX 3aBUCUMOCTbH BBITAJKUBAIOIIECH CHIIBI, JEHCTBYIOIIEH Ha
TEJIO B KUAKOCTH, OT 00bEMa MOTPY>KEHHOM B JKHUJIKOCTh YaCTU Tela U OT
IJIOTHOCTHU JKUJIKOCTH.

HccnenoBanne noa pykoBOACTBOM IE€AArora 3aBUCMMOCTH Beca Tejla B BOJE
0T 00bE€Ma MOrpyKEHHOM B KUJKOCTh YaCTH Tella.

Pemienre TMMOBBIX pacuy€THBIX 3a/1a4 B 1—2 JIEMCTBUSI C OMOPON Ha aJrOpUTM,
IpeIBapUTEIbHO Pa300paHHBII COBMECTHO C TMEAaroroM Ha NPUMEHEHHE
3aKOHa ApXUMe/a U yCJIOBUS IJIABAHUS TeEJ.

KoHcTpynpoBaHue Ipu IOMOIIM IEarora apeomMerpa Wil KOHCTPYUPOBAHUE
JIOJIKU U OMPEAECIICHUE €€ TPYy30H0AbEMHOCTH.




CWIbI, JIEUCTBYIOLIEM HA TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBHUCUMOCTH
BBITAJIKUBAIOIIICH CUJIBI,
JIEUCTBYIOLIEH Ha TEJO B
KUJIKOCTH, OT MACCHI TeJa.

4. OnbITHI, JEMOHCTPUPYIOLLINE
3aBUCHMOCTD BBITAJIKHUBAIOIICH
CWJIbI, JEHWCTBYIOLIEW Ha TEJO B
JKHJIKOCTH, oT 00BEMa

NOTPYXKEHHON B >KUJIKOCTh YaCTH
TeJa ¥ OT INIOTHOCTH KHUIKOCTH.
5. KoHcTpynpoBaHue apeoMerpa Wid

KOHCTPYUPOBaHUE JIOJIKU
U OTIpe/ieNicHue e
Ipy30H0BEMHOCTH.

Pa3znen S. Pabora u momHocTh. JHeprus (12 1)

Pabora

¥ MOLIHOCTD
(3 4)

Mexanunueckast padbora. MoOIHOCTh

HaGmronenne 3a sKkCieprUMEHTABHBIM OINPEIEICHHEM MEXaHUYeCKON paboTh
CUJIBI TSDKECTHM IPU NAACHUM TeJa W CWIbl TPEHUS NPU PABHOMEPHOM
IIEPEMENIEHHUH TeJa IO TOPU3OHTAJIBHOW OBEPXHOCTH.

HabGmronenne 3a aeMoHcCTpaieidl pacu€ra MOIIHOCTH, pa3BUBAEMON NIpH
IIOBEME I10 JIECTHULIE.

Pemenne TMnoBbIX pacu€THBIX 3a/1a4 B |—2 EMCTBUS C OIOPOM Ha aIrOpUTM,
NpEeABAPUTEIBLHO Pa300paHHBII COBMECTHO C TMEAaroroM Ha pacuér
MEXaHUYECKOU pabOThl U MOILIIHOCTH.




IIpoctoie [IpocThie MexaHu3MBbI: pblyar, 0710k, | HauaapHOe MOHMMaHME BBIUTPHIIIA B CUJIE TPOCTHIX MEXAaHU3MOB Ha MPUMEPE
MeXaHHM3Mbl HAKJIOHHAs MJI0CKOCTb. Ilpasuno | ppluara, HOJABUKHOTO U HEMOABHUKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
(5 v) pasnoeecusi  pviyaca. Ilpumenenue | ViccienoBanue COBMECTHO C ME€IAroroM yCJaOBUsI paBHOBECHS pblUuara.
npasuna pasnosgecusi pviuaza k 610ky. | OOGHapyKeHHE 10T PyKOBOJICTBOM Telarora ¢ Oopoi Ha TuAaKTHICCKUN
«3onomoe npasunoy mexanuxu. KIIJI | MaTepuan CBOMCTB MPOCTHIX MEXAHU3MOB B PA3JIMYHBIX HHCTPYMEHTAX U
MPOCTBIX  MEXAHU3MOB. [IpocThie | MPUCTIOCOOIEHUSIX, UCTIONB3YEMbIX B OBITY M TEXHHUKE, & TAKIKE B )KUBBIX
MEXaHU3MBI B OBITY U TEXHUKE. opranuzmax (MC — Guosorus).
Jlemoncmpayuu HaGmronenue 3a skcniepuMeHTalIbHBIM JI0Ka3aTebCTBOM PaBEHCTBA pabOT
1. Ilpumepsl TPOCTHIX MEXAHU3MOB. IIPU IPUMEHECHUU MPOCTHIX MEXAHU3MOB.
Jlabopamopnusie pabomot u onvimer | OnpeneneHue noj pykosogactsom neaarora KIIJ[ HaKIOHHOHR INIOCKOCTH.
1.Onpenenenune paboThI cunbl | PellieHWe TUMOBBIX pAacyE€THBIX 3a7ad B 1—2 JA€HCTBUS € OMOpOM Ha
TpEHUs pu PaBHOMEPHOM | aJiTOPUTM, TPEIBAPUTEILHO pPa300paHHBIE COBMECTHO C TI€JJaroroM Ha
JIBMDKCHUH Teaa [0 | NPUMEHEHUE MPaBUIIa paBHOBECHUs pbiyara u Ha pacuet KII/I.
TOPU30HTAIIBHOW MOBEPXHOCTH.
2. UccnenoBanue YCIIOBUM
paBHOBECHS pblUyara.
3. I3mepenne  KIIJ[  HakinoHHOMN
MJIOCKOCTH (2JIeKTpOHHAs
JIEMOHCTpALIHS ).
Mexanunveckas MexaHnnueckas sueprus. | Habmonenue 328 OKCIIEPUMEHTAIBHBIM OIIPEICIICHUEM W3MCHEHMS
3Heprus (4 1) Kunemuueckas u  nomenyuanvuas | KAHETUYECKOM M TNOTEHUMAIBHOM JHEPrUM Tela IIPU €r0 CKATHIBAHUU IO

snepeus. Ilpespawenue o00Hoco 6uda
MeXaHu4ecKou dHep2ul 6 Opy2oil. 3aKoH
COXpaHEHHMs JHEPTUH BMEXaHUKE.
JlabopaTropHbie padboThI U
ONBITHI.
1. HM3ydeHue 3aKkOHa COXpaHEHHUS

HaKJIOHHOM IIJIOCKOCTH.

@opMyIMPOBAHUE COBMECTHO C MENArOrOM Ha OCHOBE HUCCIIEAOBAaHMS 3aKOHA
COXPAHEHHUS] MEXaHUYECKOW IHEPIHUH.

[IpencraBienne mnpu NOMOIIM MeAarora T'PaHULl NPUMEHUMOCTH 3aKOHA
COXpPAaHEHHUS SHEPTUM.

Pemenne TMIIOBBIX pacYETHBIX 3a/1a4 B |—2 NEHUCTBUS C ONIOPOM HA AIITOPUTM,
peABAPUTEIBLHO Pa300paHHBIN COBMECTHO C MEAArorom ¢




MEXaHUYECKON SHEPrUU | UCTIOJIB30BAHMEM 3aKOHA COXPAHEHUS SHEPTHH.
(97IEKTpOHHAS IEMOHCTpAIIH).

Pe3epBHoe Bpems (3 4)

TEMATHUYECKOE INTAHUPOBAHUE

TemaTudeckoe IMIaHUPOBAHUE W KOJMYECTBO YaCOB, OTBOAUMBIX HA OCBOCHHME KaXJIOW TEMbl y4eOHOTO MpeaMeTa
«Duzukay DeneparbHON aNaNTHPOBAHHOW OCHOBHOW 00pa30BATENBHOW MPOTpaMMbl OCHOBHOT'O OOIIET0 OOpa3oBaHHUS
00y4aIoNINXCs C 3aJIEPKKON IMCUXUYECKOTO PA3BHUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOMIMM pazjenioMm DenepabHOM
paboueii mporpammsbl yuebHoT0 npeamera «Pusnka» 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 001iero oopaszoBanus. [Ipu
stoM OpraHu3anus BIIpaBe caMa BHOCHTH U3MEHEHUS B COJCpKaHHE W paclpejielieHHe y4eOHOTro Marepwalia I0 rojam
oOydeHUs, B TOCIIEJOBATEILHOCTh M3YYCHUS TEM U KOJHMYECTBO YacOB HA OCBOCHHE KaXKJIOH TEMBI, OIpeIesieHre
OpPraHM3alMOHHBIX (GopM 00ydeHHs u T.m. (OOOCHOBAaHHOCTh MJAHHBIX M3MEHCHHHA ONpENENsieTCs BBIOPAHHBIM
oOpazoBarenpHON opranm3anueir YMK, WHINBHIyanbHBIMH TICUXO(PU3MYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX
oOyuaromuxcs ¢ 3I1P, creneHpi0 YCBOGHHOCTH UMHU YY4E€OHBIX T€M, PEKOMEHIAIUSIMU 10 OTOOPY U ajanTaiui y4eOHOro
MaTepuaa 1o Gpu3uke, npeacTaBIeHHbIMA B [T0sSCHUTENEHOM 3aImmCKe.

7 KJIACC (68 )

8 KJIACC (68 )
Temarnueck
uii 610K, OCHOBHOE coTep/RaNMe OcHOBHBIE BH/IbI 1€ TEJILHOCTH YUAIUXCSI
TeMbI P (Ha ypoBHe Y4eOHBbIX JeiicTBH)

Paznen 6. TensioBble siBjieHus (28 1)




Crpoenue
U CBOMCTBA
BelllecTBa
(7 9)

OcHnoesnvie NONOHCEHUS
MOJLEKYIAPHO-KUHEMUYeCKoU
meopuu  CmMpoeHus  8euecmaa.
Macca u pasmepvr amomos u
MOJIEKVIL. Onvimei,
noomeepoicoarouue OCHOBHbIE
NONOIAHCEHUS MOJLEKYIAPHO-

KUHemuyecKou meopuu.
Mogenu TBEPAOro, KUIKOTO H

ra3zo00pa3Horo COCTOSTHUIM
BeulecTBa. Kpucmannuueckue u
amopguvie mena. OOvscHeHue
CeOUCME 2a308, JcUOKOCmeEl U
meépovix mei Ha oCcHOge
NON0IHCEH UL MOJIeKVIAPHO-
KUHemu4ecKkoll meopuu.

CMaunBaHue u KanuiisipHole
saenenus. Tennosoe pacuupenue u
corcamue.

HMemoncmpayun?

1. HaGmonenue
JIBUIKCHMSL.

2. Habmonenne nuddys3un.

3. HaGmronenue SIBIICHUU
CMayuBaHUS W KaWISIPHBIX
SIBJICHUH.

4. HaGmronenue
pacHIupeHus Tell.

OpOYHOBCKOTO

TCIIJIOBOI'O

HaGmronenne u uHTEpHpeTanusi COBMECTHO C I€1aroroM OIBITOB,
CBUJIETENBCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHMH BEIECTBA:
OIIBITBHI C PACTBOPEHUEM PA3IIMYHBIX BEILECTB B BOJE.

Pewienne TUIOBBIX pacyE€THBIX 3a1ad B |—2 nelcTBUSA C OMOpOM Ha
JITOPUTM, TPEABAPUTENIBHO Pa300paHHbI COBMECTHO C MEAAroroM Io
OLICHHBAHUIO KOJIMYECTBA aTOMOB WJIM MOJIEKYJ B eAHHHIIE O00BEMa
BEILIECTBA.

[IpencraBieHue Mpu MOMOIIM TMeaarora OpPOYHOBCKOTO JIBHIKEHUS,
sBiieHud TudPy3un U pa3nuyuuil MeXay HUMHU Ha OCHOBE IOJIOXKEHUUN
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BELECTBA.

OObsicHeHMEe TpU TOMOIIM TMeJarora ¢ OMOpPOM Ha JUIAKTUYECKH
Marepuanl OCHOBHBIX pa3JIM4Md B CTPOCHUM Ta30B, JXKUJIKOCTEH U
TBEPABIX TEJI C  MCIOJB30BAHUEM  IIOJOKEHUM  MOJIEKYJISPHO-
KMHETUYECKON TEOPUHU CTPOCHHUs BELIECTBA.

IIpoBenenue moa pykoBOJACTBOM II€arora OIBITOB IO BBIPALUBAHUIO
KPUCTAJIJIOB IIOBAPEHHOM COJIM WIH caxapa.

[IpoBeneHre COBMECTHO € MIE1aroroM U 0ObSICHEHUE U3 NPEAJI0KEHHOTO
IIEPEYHS BBIBOAOB OIIBITOB, AEMOHCTPUPYIOIIUX KAUUISPHBIC SBICHUS
Y SIBJICHUE CMAYUBaHHUs.

OOBsicHeHUE ¢ ONOPON HAa TEXHOJOTUYECKYIO KapTy MO PYKOBOACTBOM
Iejarora pojii KAaNWUIAPHBIX SBJICHUW JUIs TIOCTYIUICHHS BOJBI B
opranusM pactenuid (MC — Ouonorus).

HaOmionenue onbITOB MO HaOIIOEHUIO TEILIOBOIO PACIIUPEHUS ra3oB,
KUJKOCTEU U TBEPABIX TEI.

OOBsicHEeHHE ¢ OMOPON Ha TEXHOJOTUYECKYIO KapTy MOJ PyKOBOJICTBOM
nejarora COXpaHeHHsi o0bEMa TBEPABIX TEJ, TEKYYECTH >KUIKOCTH (B
TOM 4YMCJIE, PA3HHILBI B TEKYUYECTH JUISI Pa3HBIX KUIAKOCTEH), NaBICHUS
rasa.




5. 3meHeHnue naBieHus rasa Ipu
U3MEHECHUU o0béMa 51
HArpeBaHUU WU OXJIAXKICHUM.

Jlabopamopnvie  pabomer u

OnbIMObL.

I.OnpiTel 10 OOHApYKEHUIO
JNEUCTBUSL CHJI MOJICKYJIIPHOT'O
OPUTSKEHUS (WM DJICKTPOHHAs
JIEMOHCTpAILIHS).

2. 0OnbITBl 1O BBIPALIUBAHUIO
KpPUCTAJUIOB TIOBAPEHHOW COJU
WJIM caxapa.

3. OMBITEI 10 HAOJTIOIEHUTO
TEIJIOBOTO PACIIMPEHHS Ta30B,
KUIKOCTEU U TBEPABIX TEI.

4. OnpeneseHue JTABJIICHUS
BO3/lyXa B OaJUIOHE IITPHIIA.

5. OnBIThl,  JEMOHCTPHUPYIOILINE
3aBUCHUMOCTD JIABJICHUS BO3AyXa
oT ero o0béMa W HarpeBaHUs
WIN OXJIAXKICHUS.

6. [Iposepka eunomesvli TUHEUHOU
3a8UCUMOCNU OJIUHBL CMOJIOUKA
HCUOKOCU 6
mepmomempudeckou  mpyoke
om memnepamypbi.

HaGmionenne 3a  mpoBEAEHUEM  OMBITOB,  JAEMOHCTPUPYIOIIHMX
3aBUCHUMOCTb JIABJIICHHUS BO3[yXa OT €ro o0b&Ma W HarpeBaHUs WIIU
OXJIAXJIEHUS, U UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJEKYJISPHOIO
YUECHUS.

AHanu3 npy NOMOIIHM IIEarora ¢ OOpor Ha IUJAKTUYECKUN MaTepHal
IIPAKTUYECKUX CUTYalMi, CBSI3aHHBIX CO CBOMCTBAMU I'a30B, JKUIAKOCTEU
Y TBEPIBIX TEIL.




TemioBbie
MPOoLeCChI
(21 9)

Temnepartypa. Ceasb
memnepamypbl.  cO  CKOpPOCHbIO
MeNnI08020 OBUIICEHUS HACMUY,.
Buytpennsisi sueprus. Cnocobwl
U3MEHEHUs GHYMPEHHEU IHepIUl.

menionepeoaia U  coeepuieHue
pabomwl. Buowi mennonepedavu:
MEeNIONPOBOOHOCb,  KOHBEKYUS,
uznyuenue.

KomuuecTtBo TeruioTel. Y aenbHas
TETIOEMKOCTh BCIIICCTRA.
Tennoobomen u menyogoe

pasnogecue. Ypaenenue meniogozo
oananca.

IInasnenue u  omeepoesanue
KPUCTALIUYECKUX sewecms.
VnenpHas TemioTa  IUIaBIECHUS.
Ilapoobpa3zosanue u KoHOeHcayus.
Hcnapenue (MC). Kunenue.
VY nenpHas TEIUIoTa
napooOpaszoBanus.  3asucumocmo
memnepamypbl KUneHus om
ammocghepHozo 0asieHus.
Brasichocms 6o30yxa.

OHeprusi TOIUIMBA. Y JeibHas

TEIJIOTa CTOPaHUSI.

Ilpunyuner pabomer meniosvlx
osucameneu. KII[]  mennosoco
osueamerns. Tennoevie osucamenu u

O0ocHOBaHNKE 10 NOATOTOBJIEHHOMY aJITOPUTMY COBMECTHO C IIEAArOrOM
paBUII U3MEpEeHUs TEeMIIEPaTypBhl.

CpaBHEHUE pa3IMYHbIX CIIOCOOOB U3MEPEHUS U IIKAJI TEMIEPATYPHI.

Habmronenue 3a npoBeIeHUEM OMBITOB, IEMOHCTPUPYIOLIUX U3MEHEHUE

BHYTPEHHEW PHEPruu Tejla B pe3yjbTaTe Terionepenadyd u padoThl

BHEIITHUX CHJI.

HabGmionenune 3a mpoBeJeHUEM OIBITOB, OOCYXJEHHUE MPAKTUYECKUX

CUTYyallui, JEMOHCTPUPYIOIIMX pa3jIu4yHble BUJIbl TEIJIONEepeIayu:
TEIIONPOBOIHOCTh, KOHBEKIIUIO, U3TTyUEHHUE.
HccnenoBanue ¢ OMOpoHM HAa  TEXHOJOTMYECKYIO KapTy IOJ

PYKOBOJICTBOM Tiefarora sBJICHUS TEIUIOOOMEHA TIPU CMEIIMBAaHUU
XOJIOJHOM U TOPAYEN BOJIBI.

HabGnroneHue ycTaHOBJICHHS TEIJIOBOTO PABHOBECHUSI MEXY TOpsuei H
XOJIOTHOM BOJOM.

Onpenenenue mnpu  MOMOIIM  Tearora KOJMYECTBAa  TEIUIOTHI,
MOJIYYEHHOTO BOJIOM TpH TEIUIOOOMEHE C HArpeThiM METATTUYECKUM
HAJIMHIPOM.

Omnpenenenue mo TabyMIe YAeIbHON TEMII0EMKOCTH BEIIECTBA.
Pemienre TUMOBBIX pacu€THBIX 3a7a4 B 1—2 NEUCTBUS C OMOpPOM Ha
aNTOPUTM, TIPEABAPUTEITHLHO pa300paHHBIM COBMECTHO C TIEJarorom,
CBSI3aHHBIX C BBIYUCIICHUEM KOJIMYECTBA TEIJIOTHI M TEINIOEMKOCTHU MPU
TEII000MEHE.

AHaiu3 TpU  TOMOINM  TMeJarora CUTyallMid  MPaKTUYECKOIo
WCIIOJIb30BaHUS TETUIOBBIX CBOMCTB BEIIECTB U MaTE€pUAJIOB, HAIIPUMED
B IICJIIX DHEProcOepekeHMs: TEIJIOM30JIAIMS, dHEpProcOeperaronme
KPBIIIH, TEPMO aKKyMYJISITOPHI U T. 1.

HaOmtoenue siBieHUM nCTapeHus U KOHICHCAIIUU.

HaOmronenne 3a wucclienoBaHHEM IMpoliecca MCHApPEHUs Pa3IMYHBIX
JKUJIKOCTEH.




3awuma  OKpydcalowe  cpeovl
(MC).
3axon coxpanenus u

npespaujeHus 3Hepeul 8 meniogvlx
npoyeccax (MC).

Hemoncmpayun’
L. [IpaBuia
TEeMIIepaTyphI.

2. Bujael Terionepeiayu.

3. OxytakJIeHHe MpU COBEPILICHUU
paboTHI.

4. HarpeBanue pu COBEPIICHUHU
paboThl BHEIITHUMH CHJIAMHU.

5. CpaBHeHUE TEIUIOEMKOCTEHN

Pa3JINYHBIX BEIIECTB.

. HaGnronenue kunenus.

7. HaOnronnenue [IOCTOSIHCTBA
TEMIIEPATYpPhI MPU IIABJIICHUU.

8. Moaenu TeIUIOBBIX ABUTaTENEH.

Jlabopamopuvie  pabomer  u

OnbIMObl.

1. Ilposepra eunome3vl nuUHEUHOU
3a8ucUMoCmu OJUHbL CMOJIOUKA
AHcUOKOCmu 8
mepmomempudeckou  mpyoke
om memnepamypbi.

2. HaOmronenue W3MEHEHUS
BHYTPEHHENW OJHEpPruM TEla B
pe3yibTare Teronepeaadu u

HU3MCPCHUA

@)

OObBsicCHEHHE TIO0 QJIrOPUTMY COBMECTHO C TIE€JaroroM sIBJICHUMN
UCIIapeHUs U KOHJICHCAIM Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHUS.
HaGmtonenne u o0O0bsICHEHHE TMpoLecca KWUIIEHHS, B TOM YHCIE
3aBUCHUMOCTHU TeMIEPaTyphbl KUTICHUS OT JaBJICHUS.

OmnpezaeneHue o TabJUIle OTHOCUTEIBHON BIAXKHOCTH BO3-/1yXa.
HabGmionenne mnpouecca MiaBieHUs] KPHUCTAUIMYECKOTO BEIECTBA,
HaIrpuMep, Jbjaa.

CpaBHeHHe MO TUTaHy TPU MOMOIIM TeJarora MpoIeccoB IUIaBICHUS
KPUCTAJUTMYECKHUX TEJl ¥ pa3MsITueHUsl IPYU HarpeBaHUM aMOPQHBIX TeJ.
Omnpenenenue o TabyuIe YASIbHON TEIIOTHI IJIABJICHUSI JIbJA.
OOBsiICHEHHE 10 CXeMe TMociie OOCYXKACHUS C TIeJaarorom sBICHUN
IJIABJCHUS M KPUCTALUIM3AIMA Ha OCHOBE AaTOMHO-MOJICKYJISPHOTO
YUEHHUS.

Pemiennie TUMOBBIX pacy€THBIX 3a4ay B |—2 nelcTBUS ¢ OMOpOil Ha
ITOPUTM, TPEIBAPUTETHLHO pPa300paHHBI COBMECTHO C IMEJarorom,
CBSI3aHHBIX C BBIUYMCICHHEM KOJMYECTBA TEIUIOTHI B IpoLEccax
TEIJIONEPENauYd MpU IUIABJIEHUH W KPUCTAIIM3AllMU, HUCHAPEHUU U
KOH/ICHCAIIHH.

AHanu3 npy NOMOIIHM Ie1arora ¢ OMopor Ha AUAAKTUYECKHUI MaTepHal
CUTyallMid MPAKTUYECKOTO MPUMEHEHHS SIBICHUN IUIABJIICHHUS U
KpUCTAJUIU3AI[MY, HANpPUMEP, MOJYYEHUE CBEPXUUCTBIX MaTepUaloB,
coJieBasi rpeJika u Jp.

AHanu3 mpu TOMONIM Tejarora paboThl W OOBSICHEHWE MPUHITUIIA
NEUCTBHS TEIJIOBOTO ABUTATENS.

BbluncieHne KOJMYECTBAa TEIUIOTHI, BBIICISIIONIETOCS HPH CrOpaHUU
pa3nu4YHbIX BUIOB TorunBa, U KII/ nBurarens.

OO6cyxneHre COBMECTHO C MEAaroroM 3KOJIOTHYECKUX MOCIIEICTBUN
UCIIOJIb30BAHUSl JIBUTATENIe BHYTPEHHETO CropaHusi, TEIUIOBBIX U
ruaposnekrpoctaninit (MC — 3K050rus, XuMus ).




pabOTHl BHEITHUX CHJL.

. UccnenoBanue SIBJICHUS
TEII000MeHa MPU CMEIIUBAaHUU
XOJIOJTHOU U TOpsYEU BOABI.

. Onpeoenenue KOU4ecmaeda
menyiomovl, NOJLYYEHHO20 G000l
npu menjiooodMeHe ¢ Hazpemvim
Memanu4ecKkum YuiuHOpoMm.

. UccnenoBanue nporecca
UCTIApEHUS.

. OmnpeziesieHne  OTHOCHUTEIBHOM
BJIQXXKHOCTHU BO3yXa.

. Onpeoenenue yOenvbHou
menyiomul N1asleHus 1b0d.

Paznen 7. DiiekTpuyecKkue 1 MarHuTHole siBjienus (37 4)




iIeKTpHYe
cKHe
3apAabl.
3apsiKeHHbI
e Tejla M MX
B3auMojeic
TBHE (7 1)

Onexmpuszayus men. JBa pojaa
ANEKTPUUYECKUX 3apsI0B.
B3aumopenicteue 3apsyKEHHBIX TEIL.
3axon Kynona (3asucumocms cuibl
83AUMOOCUCNBUSL 3APANCEHHBIX MeJl

om 8ENUYUHD] 3aps008 u
PACCMOsAHUSL MedHCOY MeNAMU).

DnexTpudeckoe noJje.
Hanpsioicénnocms  asnekmpuueckozo
noaa.  Ilpunyun  cynepno3uyuu
INEKMPUYECKUX noeti (Ha
Ka4ecmeeHHOM YPOGHe).

Hocumenu 9NeKMPUYEeCcKUX
3aps008. AnemenmapHwili

anekmpudeckut 3apso. CmpoeHue
amoma. [IpoBogHUKHM u
TUDJIEKTPUKHU. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsija.
HMemoncmpayuu?
1. Dnexrpu3zaus Tel.
2. JIBa  poma  BIEKTPUUYECKHUX
3apsAIOB M B3aUMOJICHMCTBHUE
3apsHKEHHBIX TETl.

3. YcTpoicTBO 151 JIEVCTBHE
3JIEKTPOCKOIA.

4. DnekTpocTaTuyeckas
WUHTYKITHUSI.

5. 3akoH COXpaHEHUSA

HaGnronenue 3a mnpoBeleHHEM OMBITOB IO
PU COMPUKOCHOBEHUH Y UHAYKITUEH.
Habmonenne u oObsiCHEHHE C OMOPOM Ha JAMIAKTHUYECKHI Marepuai
B3aMMOJIEUCTBUA OJHOMMEHHO U PA3HOUMEHHO 3apSyKEHHBIX TEIL.
OObsicHeHWe Mpyu  TOMOIIM  Tejaarora  NpUHIUINA  JCHCTBUSA
3JIEKTPOCKOTIA.

OOBsiCHEHHE COBMECTHO C TM€JaroroM SIBJICHHUH JJIEKTpU3AlUU TIPU
CONPUKOCHOBEHUM Te€JI U HMHAYKIMEH C HCMIOJb30BAaHUEM 3HAHUM O
HOCHUTEJISX DJIEKTPUYECKUX 3apsJIOB B BEIECTBE.

Pacno3snaBanue u OOBSCHEHHE MO CXEME COBMECTHO C I€JaroromM
SIBJICHUH JICKTPU3AIMHU B TIOBCETHEBHOM KU3HHU.

HaGmronenne m oOBsACHEHHE C OMOPOM HA TEXHOJIOTHYECKYIO KapTy

QJIICKTpHU3alMu  TCJI

OTBITOB, WJUTIOCTPUPYIOIIUX 3aKOH COXPaHEHUsI DJICKTPUYECKOTO
3apsa.
HaGnromeHue  OnbITOB 1O MOJCTUPOBAHUIO  CHJIOBBIX  JIMHUHU

AIEKTPUUIECKOTO TOJIS.
HccnenoBanue moa pyKOBOJICTBOM Ieiarora ASHCTBUSI AJIEKTPHUIECKOTO
IOJIsI HA TIPOBOJIHUKH U JTUAJICKTPUKH




ANEKTPUYECKUX 3aPs/I0B.
Jlabopamopnvie  pabomer  u
Oonvimal.
1. OmnbiTel 10  HAOIIOACHUIO
JJIEKTpU3alMU Tel UHAYKLUEH
U TIPU COTIPUKOCHOBEHUH.




IHocTOAHHDBI
17
JJIEKTpHYecC

Kkuii Tok (17

4)

DIIEKTpUYECKU TOK. Ycrnosus
CYWeCcmeo8anusi  d1eKMpU4ecKo2o
moka. VICTOUHMKHA TIOCTOSTHHOTO
TOKa. JIeHCTBUS DIIEKTPUYECKOTO
TOKa  (TEIJIOBOE,  XHMHYECKOE,
MarHuTHOE). DNeKmpuyecKutl. moxe
HCUOKOCMAX U 2A3AX.

PaGora u MOIITHOCTh
AJIEKTPUUECKOTO  TOKA.  3aKoH
IDicoyna—I/lenya. Inekmpuueckue
yenu u nompeoumenu

INEKMPUHECKOL dHepauu 8 Oblmy.
OnexkTpuueckas nenb. Cuna Toka.

DIEeKTPpUUECKOe HaIpsKEHUE.
ConpoTHBIICHHE MIPOBOJTHUKA.
Yoenvnoe conpomueenue
sewyecmaa. 3akoH OMa 11 yyacTka
[EIH. IlocnenoBarenbHOE u
napajiieIbHOe COEIMHEHHNE
IIPOBOTHHUKOB. Kopomkoe
3aMbIKAHUe.
HMemoncmpayuu?

1. IIpOBOIHUKY U TUATEKTPUKHU.

2. MoaenupoBaHHue CHUJIOBBIX
JIMHUAM 3JIEKTPAYECKOTO MOJISL.

3. UCTOYHHMKH MOCTOSTHHOTO TOKA.

4. JlevicTBus BIIEKTPUYECKOTO
TOKa.

HaGnronenne pa3nuyHbIX BUIOB JIEUCTBUS DJIEKTPUUECKOTO TOKa U
oOHapy»eHHE COBMECTHO C IIelarorOM JTHUX BHJIOB JCHUCTBUA B
IMOBCEIHEBHOM KU3HU.

COopka 1O CcXeMe€ ¢ HCIbITAaHUE
3JIEKTPUYECKON IIENMU MOCTOSTHHOTO TOKA.
HaGmronenue 3a neMoHcTpalyeid u3MepeHusl CUiIbl TOKa aMIIEPMETPOM.

o KOHTpPOJIEM II€Jarora

HaGmonenue 3a  geMoHcTpanued  U3MEpPEHHUs  DJIEKTPUUECKOTO
HaIPSHKEHUS BOJIBTMETPOM.
[IpoBenenne u  OOBSCHEHHE TPU TOMOIIMA YYHUTENS]  OIBITOB,

JIEMOHCTPUPYIOUIUX 3aBUCHUMOCTb AJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIONAJd IONMEPEYHOr0 CEUYCHUs U
Marepuana.

HaGmronenne 3a JIeMOHCTpamMe uccieoBaHUS 3aBUCHUMOCTH CHUJIbI
TOKa, MPOTEKAOUIEr0 YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaIPsKEHUS Ha PE3UCTOPE.

ba3oBble mpencTaBieHUss O MpaBWIAX CIOXKEHUS HANPSHKEHUN TpU
MOCJIEI0BATEIbHOM COEIMHEHUU ABYX PE3UCTOPOB.

ba3zoBble npeacTaBiieHus O MpaBuiIax sl CUIIbI TOKA MPU NapajieIbHOM
COEAMHEHUHU PE3UCTOPOB.

Habmonenue JEMOHCTpaluu negarora 0 CUTyaIUsAX
MOCJIEIOBATENIBHOTO W MapaJUyIeIbHOTO COEAWMHEHUS IPOBOJHHKOB B
JIOMAIITHUX JIEKTPUUECKHUX CETSX.

PemieHnre TUNOBBIX pacy€THBIX 3aa4y B 1—2 NelcTBUS ¢ OMOpOil Ha
aJIrOpPUTM, MPEIBAPUTEIHHO PAa300paHHBIM COBMECTHO C MEAArorom ¢
uCronb3oBaHueM 3akoHa Oma u (dopmyn pacdé€ra 3IEKTPUUYECKOTO
CONPOTHUBIICHUS TIPU MOCJIEA0BATEILHOM U MapajuieIbHOM COECIMHEHUU
MPOBOJTHUKOB.
Omnpenenenue ¢ Onopoul  Ha

TCXHOJOI'MYCCKYIO Ioa

KapTy




5. DneKTpuYeCKUi
KUJKOCTH.
6. ['a30BBIH pas3psin.

TOK B

1. U3mepenue CHUJIBI TOKA
aMIIEPMETPOM.
8. 3mepenue AIEKTPUUYECKOT O

HaANIPsSOKCHUS BOJIBTMETPOM.

9. Peoctar u MarasuH
COIIPOTUBJICHU.
Jlabopamopuvie  pabomer  u
ONbIMObL.
1. UccaenoBanue JIEUCTBUS
ANEKTPUYECKOr0  TOJIsl  Ha

MPOBOJIHUKYU U TUBJIEKTPUKHU.

2. Coopka ® TIpoBepKa pabOTHI
ANEKTPUUECKOMN LENH
MOCTOSIHHOTO TOKaA.

3. U3mepenre u peryjaupoBaHHUE
CHUJIBI TOKA.

4. N3mepeHue u peryJupoBaHUE
HaIPSKEHUS.

5. Uccneoosanue  3agucumocmu
CUIbl MOKa, udyuje2o yepes pe-
3ucmop, om  COnpoOmMueIeHuUsl
pe3ucmopa u HanpsANCeHusl.

6. Onbimol,  deMOHCMpUpyIOUjue
3A8UCUMOCIb DNIEKMPUYECKO2O
CONPOMUBIEHUSL NPOBOOHUKA

PYKOBOJICTBOM Iie1arora paboThl SJEKTPUUECKOTO TOKA, TPOTEKAIOIIETO
4yepes pe3nucTop.

OrnpenenieHue ¢ OOpoil Ha TEXHOJIOTMYECKYIO KapTy TMOJ pYKOBOJACTBOM
Me/Iarora MOIHOCTH AJIEKTPUYECKOr0 TOKA, BBIACISIEMON Ha PE3UCTOPE.
HaGnronenue 3a wucciienoBaHUEM 3aBUCHUMOCTH CHJIBI TOKa 4Yepes
JIAMIIOYKY OT HaNPSKEHUSI Ha HEW.

OrnpenenieHue ¢ Oopoil Ha TEXHOJOTUYECKYI0 KapTy MO PyKOBOJICTBOM
nenarora KIIJ] narpeBarensi.

HaGmronenne 3a wucciaegoBaHueM MpeoOpa3oBaHUsl DHEPTUU  TIPU
MOABEME TPy3a JICKTPOABUTATEIIEM.

OOBsiCHEHHE TIOCTIE PACCYXKACHUS C IEIaroroM M COCTaBJICHHE IJIaHa-
KOHCIIEKTa  yCTpOWCTBA W  MPHUHIMIA  JEUCTBUS  JIOMAIIHUX
AJIEKTPOHATPEBATEIBLHBIX MPUOOPOB.

OOBsiCHEHHE TIOCTIe PACCYXKACHUS C IEIaroroM M COCTaBJICHHUE IJIaHa-
KOHCIIEKTa MPUYUH KOPOTKOTO 3aMbIKAHWSI W NPUHLUNA JCUCTBUS
IJIABKUX MPEIOXPAaHUTEIICH.

Pemienre TUMOBBIX pacyE€THBIX 3a7ay B 1—2 JelCTBUA C OMOpOM Ha
NITOPUTM, TMPEBAPUTEIILHO PAa300paHHBIM COBMECTHO C IEAArorom ¢
MCTOJIb30BaHuEM 3aKkoHa [[xxoyna—IleHna.

Hab6nroneHre BO3HUKHOBEHHUS JIEKTPUUYECKOTO TOKA B KUIKOCTH.




om e2o0 ONUHbL, NAOWAOU
nonepeyHoco ceuenus u
mamepuana.

7. Ilposepka npasuna cnoacenus
HanpsceHul npu
noc1e008amebHOM
COeOUHEeHUU 08YX Pe3UCOPO8.

8. Ilposepka npasuna O cuuvl
moKka — npu  NapaiieibHOM
COeOUHeHUU Pe3UCMOPO8.

9. Onpenenenue paboThI
AIEKTPUIECKOTO TOKA,
UYIIETo Yepe3 pe3nucTop.

10. Omnpenenenue MOIITHOCTH
AIEKTPUIECKOTO TOKa,

BBIJICTIIEMOM Ha pEe3UCTOPE.

11. HcciaenoBanme 3aBUCHUMOCTH
CUJIBI TOKa, WAYLIETO Yepes
JAMIOYKYy, OT HANpsKCHUs Ha
HEH.

12. Onpeodenenue K1l
Hazpesames.




MarHuTHbl
€ fAIBJICHUuA

(61)

[TocTosTHHBIE MAarHUTHI.
BzanmoaencTBrue mOCTOSTHHBIX
MarHuToB. Macnumnoe no.e.
Maenummnoe none 3emau u e2o
3HaueHue 05 AHCU3HU Ha 3emie.
Onvim Opcmeda. Maenumuoe no.e
INeKMPUEeCcKo20 MoKad.
llpumenenue snekmpomacHumos 8
mexHuxe. Jlelicmeue mMacHumMHo2o
nOJIsL HA NPOBOOHUK C MOKOM.
Inexmpoogueameiib NOCMOSAHHO20
moxka. Mcnonv3zosanue
anekmpoosuzamenell 8
MEXHUYECKUX YCMpoucmeax u Ha
mpancnopme.

Memoncmpayun?

1. BzammopnericTBue
MTOCTOSTHHBIX MAarHUTOB.

2.  MopaenupoBaHue
HEBO3MOKHOCTH
MOJIFOCOB MarHuTa.

3. MoaenupoBaHue MarHUTHBIX
MoJieH MOCTOSHHBIX MarHUTOB.

4.  OmneIT Opcrena.

5.  MaruautHoe
DNEeKTpOMarHur.

6. JlelicTBME MarHMTHOT'O TIOJIS
Ha MPOBOJIHUK C TOKOM.

pasneneHus

I10JIC TOKa.

HccnenoBaHne  mox  pPyKOBOJACTBOM MAarHuTHOI'O
B3aUMOJIEHCTBHS TOCTOSIHHBIX MATHUTOB.

N3ydeHue ¢ OIOpoll HAa TEXHOJIOTUYECKYIO KapTy II0J PYKOBOJICTBOM
negarora  MarHMUTHOTO — TOJIA  MOCTOSIHHBIX ~ MAarHWTOB IPU  HX
00BEIMHEHUH U PA3/ACIICHUH.

HaGmionenne 3a mpoBeAEHHEM OMNBITOB 10 BU3YaJIW3alMHU MOJSA
MOCTOSIHHBIX MAarHUTOB.

N3yueHne mnojJ pPyKOBOJACTBOM II€Jarora sIBJICHUS HaMarHWYWMBAHUS
BEILECTBA.

HccneqoBaHue COBMECTHO C IEAArOrOM JEHCTBHS JIIEKTPUUECKOTIO TOKA
Ha MarHUTHYIO CTPEJIKY.

HaGmionenne 3a  mpoBelIEHHEM  OMBITOB,  JIEMOHCTPHUPYIOLIUX
3aBUCUMOCTb CHJIbI B3aUMOJEHMCTBHUS KaTyIIKH C TOKOM M MarHuTa OT
CWJIBI M HAIIPABJICHUSI TOKA B KaTYILKE.

AHanu3 npyu NOMOIIM I1e1arora CUTyaluid IPaKTUYECKOTO IPUMEHEHHS
JJIEKTPOMarHUTOB (B OBITOBBIX ~ TEXHUYECKUX  YCTPOMCTBAx,
IPOMBIIUIEHHOCTH, MEAULIVHE).

M3y4yeHue ¢ omnopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJICTBOM
nejarora J1€MCTBHsI MArHUTHOTO T0JIL HAa TPOBOJHUK C TOKOM.
N3yyeHnne ¢ omnopol Ha JUIAKTUYECKAM MaTepual JCUCTBUSA

rnecagarora

AJIEKTPOIBUTATEIIA.
N3mepenne coBmectHO ¢ mnexgaroroM KII snexkTpoaBurarenbHOU
YCTaHOBKH.

bazoBkie MPEICTABICHUS 0 Pa3INYHbBIX MIPUMEHEHHUSX

AJIEKTPOJIBUTATENEH (TpaHCOPT, OBITOBBIE YCTPOMCTBA U JIP.).




7.  DneKTpoABUTATEND

MOCTOSIHHOTO TOKa.
Jlabopamopnvie  padomoi u
Onvimul.

1. HccnenoBaHne MAarHUTHOTO

B3aUMOJICHCTBUS MOCTOSTHHBIX

MarHuTOB.

2. V3ydyeHue MarHuTHOTO TOJIS

MOCTOSIHHBIX MArHMTOB TIPH UX

00bEeIMHCHUH U Pa3/IeJICHUN.

3. Hccnenosanue JENUCTBUSI

ANEKTPUUYECKOTO TOKa Ha

MarHUTHYIO CTPEJKY.

4. OnsITbl, AEMOHCTPUPYIOIIUE

3aBUCUMOCTD CHJIBI

B3aMMOJICUCTBUSI  KaTYIIKH  C

TOKOM M MarHuTa OT CUJIbI TOKA U

HAIPABJICHUS TOKA B KaTYIIIKE.

5. MW3yueHwue JIEUCTBUS

MAarHUTHOTO TOJS Ha MPOBOIHHK

C TOKOM.

6. Kouncmpyuposanue u
usyueHue pabomol
91eKmpoo8u2ameis.

7. W3mepenue KITJ
3JICKTPOABUTATEIILHON

YCTaHOBKHU.




JJleKTpomMa
THUTHAS
UHAYKIUS

(41)

Onvimur  @apades.  Aenenue

INEKMPOMACHUMHOT UHOYKYUU.
Ilpasuno Jlenya.
Inekmpozenepamop. Cnocobul
NOJYYeHUs] INEKMPUYECKOT
9Hepeuu.  DIEKTPOCTAHIMU  Ha
BO300HOBJISIEMBIX HMCTOYHHUKAX
SHEPTUM.

Htemoncmpayun’

1. UccnenoBanue SBJICHUS

AIIEKTPOMArHUTHON WHTYKIIHH.

2. OnbiTel apapes.

3. 3aBUCUMOCTH HarpaBJICHUS
UHIYKIHUOHHOIO  TOKa  OT
YCJIOBUI €r0 BO3HUKHOBEHHSI.

4. DneKTporeHepaTop
MOCTOSTHHOT'O TOKA.

Jlabopamopnvie  pabomer u

OnbIMObL.
I. OmneITBl 1O HCCIEIOBAHUIO

SIBIICHUS 3JIEKTPOMATHUTHOMN
VHIYKIIHAW: HUCCJIEIOBAHUE
U3MEHEHUHN 3HAYEHUA u

HaIIpaBJICHUA HMHAYKOUOHHOI'O
TOKa.

HpOBeI[GHI/Ie COBMCCTHO C II€OaroroM OIbITOB IIO0 HCCICAOBAHHUIO
SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKOWH: HCCICAOBAHHUC W3MEHCHUM
SHAYCHUA U HAIIPABJICHHUA MHAYKIIMOHHOT'O TOKa

Pe3epBHoe Bpems (3 1)




9 KJIACC (102 v)

TemaTuueck OcHoBHOe coaep:kanne OcHoBHBIE BU/IbI AeSITeILHOCTH YYAIIUXCS

uii 0J10K, (Ha ypoBHe Y4eOHBIX AeHCTBHI)

TemMa
Pa3znen 8. Mexanuveckue siiaenus (40 1)

Mexannueck Mexanunugeckoe JIBUKEHHUE. | AHalIU3 C TOMOIIBIO Meaarora u OOCYXKIEHHE pa3Iu4HbIX MPUMEPOB
oe ABm:kenue | MartepuanpHass — Touyka.  CucTeMa | MEXaHUYECKOTO JBHYKCHUS.
U CIoCco0bI oTcuéra. OtHOCHTENBEHOCTL | OOCYXK/ICHHE COBMECTHO C IMEAaroroM TpaHUI] NPUMEHUMOCTH MOJIEIN
ero MEXaHHUYECKOTO IBIDKEHHS. | «MaTepUaIbHAs TOUKA.
ONMCAHUSA PaBHOMEpHOE npsMosinHeiiHoe | OnucaHue 1mocie OOCY)XIEHUS C IeJaroroM MEXaHHYEeCKOro JBUIKEHMUS
(10 v) JIBUKCHHUE. Hepaesnomepnoe | pa3nuuHbiMH crioco0amu (ypaBHEHUE, Tabnuna, rpaduk).

npamonunetinoe ogudicerue. CpeHsis
U MCHOBEHHAsl CKOPOCMb mead npu
HEePABHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe
NPAMOIUHEUHOE ogudiceHue.
CBobonHOE naJicHue. Onvimul
Tanunes.

Pasnomepnoe 08udiCeHUe no

okpyscHocmu. Ilepuoo u uacmoma

oopawenus. Jlumetinaa u yenosas
ckopocmu. Llenmpocmpemumenvroe
YCKopeHue.

Jemoncmpayuu

1. HaGmroneuue MEXAHUYECKOTO

AHanmu3 1o PYKOBOJACTBOM II€larora »HW3HEHHBIX CHUTyallud, B KOTOPBIX
IIPOSIBIISIETCS OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUSI.

HabGmronenne MexaHMYEeCKOTO JIBIKEHUS Tejla OTHOCUTENBHO pa3HBIX Tel
OTCUETA.

CpaBHeHue TyTel W TPAGKTOPUM JIBHKEHHUS C OMOPOM HAa TEXHOJOTMYECKYIO
KapTy MHOJ PYKOBOACTBOM II€arora OJHOTO U TOrO K€ Tela OTHOCHTEIBHO
pa3HBIX TEJ OTCYETA.

AHanu3 ¢ moMoulpko neaarora Tekcta ['anunes 00 OTHOCUTENBHOCTU IBUKEHUS;
BBITIOJIHEHUE 33/IaHUH IO TEKCTY (CMBICIIOBOE UTEHUE).

[IpocTeiimme BbIYMCIEHUS 10 00pa3ily CpeIHEN CKOPOCTU CKOJIbXKEHUSI Opycka
WJIY IB>KEHUS IIAPUKA IO HAKIIOHHOM IIJIOCKOCTH.

AHanu3 1 00CyXAeHUE C ONIOPOIM HA TEXHOJIOTUYECKYIO KapTy MO/l PYKOBOJICTBOM
nejarora crnoco0oB MPUOIMKEHHOTO OMPEIeSICHUs] MTHOBEHHON CKOPOCTH.




JIBUKEHUS TelNa OTHOCHTEIIbHO
pa3HbIX TEJI OTCYETA.

2. CpaBHeHUE NyTEd W TPAECKTOPHUI
JBUKEHUSI OJJHOTO U TOTO K€ TeJa

OTHOCHUTEIBHO pasHbIX  Tel
OTCu€Ta.

3. U3mepenue CKOpPOCTH U
YCKOPEHHUS MPSIMOJIMHEMHOTO
JIBUKCHHUSL.

4. UccnenoBanue IIPU3HAKOB

PaBHOYCKOPEHHOTO JBUKCHUS.
5. HaOmroienue nOBMKEHUSA TeEla IO

OKPYKHOCTH.
6. HaOmronenue MEXaHUYECKUX
SABJICHUH, TIPOUCXOISIINAX B

cucteme otcuéra «Tenmexka» mpu
e€ paBHOMEPHOM U YCKOPEHHOM

JIBUKEHUH OTHOCHUTEIIbHO
KaOuHeTa (UK.
JlabopamopHhuie pabomul u
OnbIMol.
1. Koncmpyuposanue mpaxma O0ns
pazeona u oanvHetiuezo

PABHOMEPHO20 OBUIICEHUS WAPUKA
WU MENEAHCKU.

2. OnpeneneHue cCpeaHe CKOPOCTH
CKOJIbJKECHUS Opycka 7M1
JBUKECHUS IIApHUKA [0 HAKIOHHOMN
IIJIOCKOCTH.

Omnpenenenue 1mocine pacCyXACHUSA C MEAaroroMm IO CXEME CKOpPOCTH
pPaBHOMEPHOI'O JBWKEHUS (IIapuKa B KXUAKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBTOMOOWJIS H T. I1.).

Omnpenenenue COBMECTHO € NE€JAaroroM ImyTH, IPOWIEHHOrO 3a JaHHBIN
IPOMEXKYTOK BpPEMEHH, M CKOPOCTH Tella MO TpaduKy 3aBUCUMOCTH IyTH
PABHOMEPHOI'O IBUKEHUS OT BPEMEHH.

HavanbHble mpeacTaBieHre O MPUHIMIAX JEUCTBHS NPUOOPOB, W3MEPSIOMINX
CKOPOCTb (CITUZOMETPOB).

[Ipocreiiue BbIYUCIEHUS O 00pa3ily MyTH U CKOPOCTH MIPU PAaBHOYCKOPEHHOM
NPSAMOJIMHENHOM JBUKEHHUU TeENA.

Onpenenenue COBMECTHO C IE€AroroM IMPOMAEHHOTO MNYTH U YCKOPEHUS
JBUKEHUS Tela Mo TpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
NPSAMOJIMHENHOTO JIBU>KEHUS T€Ia OT BPEMEHHU.

Ornpenenenue ¢ MOMOIIBIO TEAarora yCKOPeHUsl Tejla NpH PaBHOYCKOPEHHOM
JNBUKEHHUH 110 HAKJIOHHOM MIIOCKOCTH.

N3mepenue mo cxeMenocie pacCyXICHHs C IeNaroroM Mepuoja M YacTOThI
oOpareHus Tela Mo OKPYKHOCTH.

Onpenenenue  HaXOXKAEHUS MO  PYKOBOJCTBOM
PAaBHOMEPHOIO IBUKEHUS TEJa 10 OKPYKHOCTH.
Pemienre TMIOBBIX pacdyE€THBIX 3a1a4 B 1—2 MEUCTBUS C OMOPOW Ha aJrOPUTM,
NpEABAPUTENBHO pa300paHHBIA COBMECTHO C II€JAroroM Ha OIpeaeeHue
KMHEMATUYECKUX XapaKTEPUCTHK MEXaHUYECKOTO IBMKECHHUS PA3JIUYHBIX BUIOB.
Pacno3naBanue u npuOMMKEHHOE ONMUCaHUE MO 00pasily mociie 00CyXIeHUs ¢
IIEJarOroM Pa3jn4yHbIX BUJIOB MEXaHMUYECKOTO JBHMKECHHS B MPUPOJE U TEXHUKE
(Ha mpuMepax cBOOOJHO MAJAIOIIUX TN, ABM)KEHUS )KUBOTHBIX, HEOECHBIX Tell,
TPAHCHOPTHBIX CPEACTB H . ).

rncaarora CKOpOCTH




3. OnpeneneHue yYCKOpPEHHUsI Tela
P PAaBHOYCKOPEHHOM JBHKECHUU
10 HAKJIOHHOM IIJIOCKOCTH.

4. NccnenoBanne 3aBUCUMOCTH ITyTH
oT BPEMEHU npu
PaBHOYCKOPEHHOM JIBH)KEHHH 0€3
HAYJIbHOU CKOPOCTH.

5. Ilposepka cunomeswvi. ecau npu
PABHOYCKOPEHHOM O08udiceHuu Oe3
HauYanLHOU  CcKOpocmu — nymu
OMHOCAMCA KAK psA0 HeueémHbvlX

yucen, mMo COOMBEMCMBYIOWUE
NPOMENCYMKU epemeHU
OOUHAKOBWL.

B3anmopeiict
Bue Tea (20

)

[lepBbrii 3akoH Hprotona. Bropou

3akoH Hprorona. Tperut 3akoH
Herotona. [Ilpunyun cynepnosuyuu
CUIL.

Cuna ynpyeocmu. 3akon Iyka.Cuna
MPEeHUs: CUNA MpeHUsi CKOJIbIHCEeHUS,
cuna mpenusi NnokKos, opyeue 6uobl
MpeHus.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO
TATOTCHUSA. Y CKOPEHHE CBOOOIHOTO
najeHus. /lgudsicenue niamem 6OKpye
Connya (MC). Ilepsas xocmuueckas
CKOpOCMb. Hegecomocmy u
nepezpysKu.

HabGmonenne u 06Ccyk1eHre COBMECTHO C TI€JIarorOM OTIBITOB C JIBUKEHUEM Tella
IIPU YMEHBIIIEHUN BJIMSIHUS IPYTUX TEJN, MPETSATCTBYIOMNUX JBUKECHHUIO.

AHanmu3 10 CcXeMe TIOoCNIe pacCyXXIeHHsl ¢ Teaarorom Tekcta [amwies ¢
OTIMCAaHWEM MBICJICHHOTO JKCIIEPUMEHTA, 00OOCHOBBIBAIOIICTO 3aKOH WHEPIIHH;
BBITIOJTHEHHUE 3aJJaHUM TI0 TEKCTY (CMBICIIOBOE UTECHHUE).

OOcyxIeHue MMoj PyKOBOJACTBOM TIeAarora BO3MOXHOCTH BBITTOJTHEHHUS 3aKOHA
WHEPIIMU B PA3JIMYHBIX CUCTEMaX OTCYETA.

Hab6mronenne u oOCyXaeHHE COBMECTHO C IEIarOrOM MEXaHMUYCCKUX SIBIICHHM,
MPOUCXOAANIMX B cucremMe otcuéta «Tenexka» mnpu e€ paBHO-MEPHOM
¥ YCKOPEHHOM JBWIKEHHH OTHOCHUTEIIBHO KaOnHeTa (DU3NKH.

JlercTBUsA ¢ BEKTOpaMHU CHJI: BBIMIOJTHEHUE 3aJIAHUN IO CIIOKEHUIO Y BBIYUTAHUIO
BEKTOPOB.

HaGnroneHne 3a MPOBEICHHEM OIBITOB, JIEMOHCTPHUPYIONIUX 3aBHCHMOCTD
YCKOPEHHUS TeJia OT NMPUJIOKEHHOM K HEMY CHJIBI U MacChl Teda.




PaBHOBecue maTepuaabHON TOUKH.
Abcontomno meépooe meo.
Pasnosecue  meépooco mena ¢
3aKpEeniéHHoU  OCbl0  BPAUCHU.
MowmeHnT cuibl. [lenmp masxcecmu.

Jemoncmpayuu

1. 3aBUCHUMOCTh YCKOpPEHHS Te€na OT
Macchl Tejla U JICUCTByIOLIEH Ha
HETO CHJIBI.

2. HabnroneHnue paBeHCTBA CHII TIPHU
B3aUMOJICHCTBHH TEIL.

3. I3menenue Beca Tena
YCKOPEHHOM JBUKEHHH.
JlaGopaTopHblie padoThI U

ONBITHI.

1. UccnenoBaHue 3aBUCUMOCTHUCHUIIBI
TPEHUSI CKOJIBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

2. OnpenencHue Kod(duirenta
TPEHUS CKOJIb)KECHMUSI.

3. Onpenenexue
IPYKUHBI.

npu

JKECTKOCTHU

AHanu3 1 00bSICHEHHE C OTIOPOM HA TEXHOJOTHUUECKYIO KapTy MO/ PYKOBOJACTBOM
nejiarora siBJI€HUN C UCIIOJIb30BaHUEM BTOpOro 3akoHa HeroToHa.

Pemienrie TMMOBBIX pacy€THBIX 3a7a4 B |—2 AEHCTBHS C ONOPOU Ha alrOpPUTM,
peABAPUTEILHO pPa300paHHBIA COBMECTHO C IM€aroroM C HCIOJIb30BaHUEM
BTOpOTro 3akoHa HbpI0TOHA U TTpaBuia CI0KEHUS CUJL.

OrnpeneneHne COBMECTHO C MEAAroroM KECTKOCTH MPY>KUHBI.

AHaJIM3 CUTyallud C OMOPOl HAa TEXHOJOTMYECKYI0 KapTy MOJ PYKOBOJCTBOM
nejarora, B KOTOPbIX HAOII0Ial0TCs ypyrue aedopmaiuu, 1 ux 00bsICHEHHE C
MCIIOJIb30BaHUEM 3aKkoHa ['yka.

Pemienre TUMOBBIX Pacy€THBIX 3a7a4 B 1—2 NEUCTBUS C OMOPOM HA aJrOPUTM,
NpeABAPUTEILHO pPa300paHHBIA COBMECTHO C II€IarOoroM C HCIIOJIb30BaHHEM
3akoHa ['yka.

HccnenoBanue npu MOMOIIM MeAarora 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKEHUS
OT CWIbl HOpMaJibHOTO naBiieHus. CoBMeCTHOE O0O0CYXIeHHE pPe3yJIbTaToB
UCCJIEI0BAHMS.

Omnpenenenre mMojJ KOHTPOJIEM TeJarora ¢ ornopond Ha KOHCIEKT Kod(duimeHTa
TPEHUS CKOJIb)KECHMUS.

N3mepenue ¢ NoMOIIbIO Ie1arora CUIIbl TPEHUS MOKOSI.

Pemienre TUMOBBIX pacyYETHBIX 3a1a4 B 1—2 JIeMCTBUS C OOPOM Ha aJrOpUTM,
IpeIBapUTEIbHO Pa300paHHBIl COBMECTHO C TENaroroM C HCIOJIb30BaHUEM
(hOpMyIIBI U1 CHITBI TPEHUS CKOJIBKCHUS.

AHanu3 Mo cxeMe MocJie PacCyKIEHUs MeAarora O JBHXKEHUHU TEN TOJBKO IMOJ
JNEUCTBUEM CUJIBI TSKECTU — CBOOOIHOTO IaJICHUS.
OObsicHEeHHE TI0A PYKOBOJACTBOM TI€Iarora HE3aBUCHUMOCTH  YCKOPECHHS
cBOOOIHOTO Ma/ICHUs OT MacChl Teja.

OneHKa COBMECTHO C MEIaroroM BEJIWYMHBI CWIbl TSATOTEHUS, EUCTBYIOUIEH
MEXKy IBYMsl Teiamu (JJis pa3HbIX Macc).

AHanu3 ¢ onopor Ha AUJAKTHYECKUN MaTepuas JBM)KCHUS HEOSCHBIX TeJl TOJ




JEUCTBUEM CHJIbI TATOTEHHS (C UCIONB30BAHUEM JOMOJIHUTEIbHBIX HCTOYHUKOB
uH(opMaLun).

Pemrenrie TMOBBIX pacy€THBIX 3a7a4d B |—2 AEHCTBHS C ONOPOU Ha alrOPUTM,
IPEJBAPUTEIBHO Pa300paHHBIM COBMECTHO C IIEAAroroM ¢ HCIOJIb30BAHUEM
3aKOHA BCEMUPHOI'O TATOTEHUS U (OPMYJIBI JJIsl pacu€ra CUJIbl TSKECTH.
Habmronenue u o0CcyxkaeHne ¢ IOMOIIBIO TIEAArora OnbITOB 10 U3MEHEHUIO Beca
TeJIa IIPU YCKOPEHHOM JIBUYKEHUHU.

AHanmyu3 C TOMOUIBI0 IME€arora yCJIOBHUM BO3HUKHOBEHHS HEBECOMOCTH M
NEPETPY3KHU.

Peuiennie TMMOBBIX pacyETHBIX 3a7a4 B |—2 NEMCTBUA C OMOPON HA aJITOPUTM,
IPEIBAPUTEIBHO Pa300paHHBI COBMECTHO C MEAAroroM Ha OINpejesieHUuE Beca
TE€JIa B PA3JIMYHBIX YCIOBUSX.

AHanu3s ¢ onopou Ha TEXHOJOTUYECKYI0 KapTy M0 PYKOBOJCTBOM II€1arora Cul,
JEUCTBYIOIIUX HA TEJIO, ITOKOSIIEECs Ha OIOpe.

OmnpenenenHue ¢ MOMOIIBIO ITefarora HEHTpa TSHKECTH Pa3InYHBIX Tell.




3aKOHBI
COXpaHeHus

(10 u)

Nmnynse Tena. Hzmenenue
umnynvca. HMmnyroc cunvl. 3aKOH
COXpaHEHHsSI HUMIyJbca. PeakTuBHOE
nemwkenne (MC).

Mexanuueckass ~ pabora u
MOIITHOCTb. PaboTa cHi  TsSOKeCTH,
ynpyeocmu, mpenusi. Cés13b dHepauu u
pabomul. [loTeHUMaNbHAS DHEPTUS
Tena, MOJAHSATOTO HaJ MOBEPXHOCTHIO
semiid.  [lomenyuanvuas  sHepeus
cocamou npyscunvl. KuHeTnueckas
sHeprus. Teopema O Kumemuyeckoll

SHep2UU. 3akoH COXpaHEHHUS
MEXaHUYECKOU SHEPTHUHU.
Jemoncmpayuu

1. Ilepenaua UMITyJIbCa npu
B3aUMOJEHCTBHHU TEIL.

2. [IpeoOpa3oBaHusi dHEPrUU MpPH
B3aUMOJEHCTBHHU TEIL.

3. CoxpaHeHue  wuMIyJdbca  MpH
HEYNPYroM B3aUMOJECHCTBHH.

4. CoxpaHeHue  UMIyJbca  MPH
a0COJIFOTHO yIpyroM
B3aMMO/ICHCTBUU.

5. Habmronenue PEaKTUBHOTO
JBUKEHUS.

6. CoxpaneHue MEXaHUYECKON
SHEPTUU MPU CBOOOTHOM TIaICHHH.

7. CoxpaHeHue MEXaHU4ECKOU

HaGmronenue n o0Cyx1eHrnE C TOMOILBIO [T€Jarora OIbITOB, AEMOHCTPUPYIOIIUX
nepeaady MMIyJIbCca IPY B3aUMOICVCTBUH TeEII, 3aKOH COXPAHEHMS UMITYJIbCA TIPU
a0COJIIOTHO YIIPYTOM U HEYNPYTOM B3aUMOIEHUCTBUUTEIL.

HabGnronenne neMOHCTpalMM Megarora CUTyalluid B OKPY’KAIOIIEW MXU3HU C
VICIIOJIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.

PacniozHaBanue C OIOpOM Ha TEXHOJIOTMYECKYIO KapTy IIOJ PYKOBOACTBOM
nejarora SIBJICHHUS PEAKTUBHOTO JBIKEHHsS B mpupoae u TexHuke (MC —
ouoorus).

[IpuMeHEHnE COBMECTHO C TEAAroroM 3aKOHA COXPAHEHMs HMMIyJbca s
pacu€ra pe3ylbTaTOB B3aUMOACHCTBUS Ten (HA TpUMEpax HEYINPYyroro
B3aUMOJEHCTBHS, YIPYTOrO [EHTPAIBHOTO B3aUMO-IECUCTBUS IBYX OJUHAKOBBIX
TEJ, OAHO U3 KOTOPBIX HEMOI-BUKHO).

Pemiennie TMMOBBIX pacyETHBIX 3a7ad B 2—3 ACHCTBUS C OMOPON Ha alIrOpUTM,
IpeBapUTEIbHO Pa300paHHbIE COBMECTHO C IEIaroroM C HCIOJIb30BaHUEM
3aKOHA COXPAaHEHUS UMITYJIbCA.

Omnpenenenue ¢ onopoii Ha TUAAKTUYECKUNA MaTepral padoThl CHIIBI YIIPYTOCTH
IpH MOABEME TPy3a C UCTIOIB30BAHUEM HETOIBUKHOTO U TIOJIBHIKHOTO OJIOKOB.
N3mepenue coBMECTHO € IEAArOrOM MOITHOCTH.
N3mepenune ¢ nNOMOLIBIO Tenarora IMOTEHLIHUAIBHON
ne(opMUpPOBAHHOMN MPYKUHBI.

N3mepenne COBMECTHO C MEAAroroM KMHETHYECKOW 3HEPruu Teja MO JJIMHE
TOPMO3HOTO MYTH.

HabGmonenue 3a sKkcriepuMeHTaIbHBIM CPAaBHEHUEM U3MEHEHUS MOTEHIIUATbHON
Y KHHETHUYECKOW 3HEPTHUM Tea MPU JIBUKEHUU IO HAKIIOHHOM IIJIOCKOCTH.
HaGmionenne 3a 9SKCHEpUMEHTAIILHOM  TPOBEPKOM 3aKOHA  COXpaHCHUS
MEXaHUYECKOW 3HEPTUH IIPU CBOOOTHOM MaICHUH.

[IpuMeHeHrEe HAa HAa4YaJIbHOM YPOBHE, C OOPOM HA NHIAKTHUYECKUN MaTeprall
3aKOHA COXPAaHEHUSA MEXaHUYECKOM SHEPTUM I pacuéra MOTEHINAIBHON U

DSHEPruu  yIpyro



DHEPIUU MPU ABIKCHUM Tela MOJ | KHHETUYECKOM SHEPruil Tena.

JNEUCTBUEM IIPYKUHBI. Pemrennie TMOBBIX pacy€THBIX 3a7a4 B |—2 AEUCTBHS C ONOPOU Ha alIrOPUTM,
Jlabopamopnoie paoomuol u | IpeBapUTEIbHO DPA300pPAHHBI COBMECTHO C IEJAroroM C HCIHOJIb30BaHUEM
OnbvIMbul. 3aKOHA COXPAHEHMS MEXaHUYECKOU DHEPrUU.
1. Onpenenenne  pabOTbl  CHJIBI
TpEeHUs pu PaBHOMEPHOM
JBHKECHUH TeIa 10

TOPU30HTAILHOM ITOBEPXHOCTH.

2. Onpenenenue paboThI CUJIBI
YIIPYTOCTH TpU TOaBEME Tpy3ac
HCIOJIL30BAHHUEM HEITOBIIKHOTO U
IIOJABUKHOI'O OJIOKOB.

3. I3yuenue 3akoHa COXpaHCHHS
SHEPrUU.

Paznen 9. Mexannuyeckue Kojie6anusi U BOJHbI (15 1)




Mexannueck
e
KoJIe0aHus
(7 9)

KonebarenbHoe JBIDKCHUE.
OcHOBHBIE XapaKTEPUCTUKU
KOJICOaHU: Nepuo/, 4acToTa,
amrutyaa.  Mamemamuveckuil  u
NPYIHCUHHBLU MASTMHUKU.
lIpespawenue 9Hepauu npu
Ko1e6amenibHOM OBUNCEHULL.
3aryxaroiue KoJIeOaHusl.
BoinyxneHHbie Kosie0aHusl.
Pe3onanc.

Hemoncmpayun’

1. HaGmronenue kojie0aHuii TEN 1O
JCHCTBUEM CHUIBI TSYKECTH U CHIIBI
YIIPYTOCTH.

2. Habnronenue xonebanuii rpys3a Ha
HUTH U Ha TIPYKUHE.

3. HaOmronenue BBIHYKJICHHBIX
KoJeOaHui U pe3oHaHca.

Jlabopamopnuie pabomul u

Onsimol.

1. Onpenenenue 9acToThl U TIEpUoaa
KoJIeOaHUM MaTEMaTHYECKOTO
MasITHUKA.

2. OnpeneneHre 4acTOThI U TIepUo/ia
Kosie0aHui PYKUHHOTO
MasTHHKAa (WJId  DJICKTPOHHAS
JIEMOHCTpAILIHS ).

3. UccaenoBaHue 3aBUCUMOCTH
nepuoja KoJIeOaHuit

HaGmionenune konebaHuii mNoJx JEHCTBUEM CUJI TSDKECTH U YOPYTOCTH U
oOHapy»eHHe TpHU MOMOIIM TeJarora MmoJo0HBIX KOJIEOaHUM B OKpPYXKaloIIeM
MUpE.

AHanu3 COBMECTHO C MENAaroromM KojeOaHWil Ipy3a Ha HUTU M Ha NPYXKHUHE.
Onpenenenue MO aJIrOpuTMy 4YacTOThl KOJI€OAHMN MaTEeMaTHUYeCKOro |
NPY>KUHHOTO MassTHUKOB.

HabGmronenvie u 00bsiCHEHUE C TOMOIIBIO NI€JJarora siBJICHUS] pe30HaHcA.
HccnenoBanue ¢ omopoil Ha anroput™m, MNPEABAPUTEIBHO Pa300paHHBIN
COBMECTHO C I€/1aroroM, 3aBUCMMOCTH Tepuoaa KojeOaHUil MOABEHIEHHOrO K
HUTH Tpy3a OT JUIMHBI HUTH.

[IpoBepka ¢ omopoil Ha TEXHOJIOIMYECKYIO KapTy MOJ PYKOBOJCTBOM Mejarora
HE3aBUCUMOCTH Meprojia KojieOaHui rpy3a, MOJABEUIEHHOTO K JIEHTE, OT MacChl
rpysa.

HaGmonenne u  oOCyXJIeHHME TI0J PYKOBOJCTBOM TieJarora  OIBITOB,
JEMOHCTPUPYIOIIHUX 3aBUCUMOCTD Mepuojia KoieOaHuil npy>KMHHOTO MasTHUKA
OT MaccChl Tpy3a U )KECTKOCTH MPY>KUHBI.

[IpumeHnenne ¢ TOMOIIBIO TMeJarora MaTeMaTUYecKOTO0 U MPYKUHHOTO
MasTHUKOB B KaUeCTBE MOJIEJIeH JIJIsl OMUCAHUsI KOJIEOaHUM B OKPYKAIOIIEM MUPE.
Pemenue THMOBBIX pacy€THBIX 3a/a4 B 1—2 JEHCTBUS C OMOPOW Ha alrOPUTM,
IpeIBApUTEIBLHO PA300paHHBIH COBMECTHO C IME€JaroroM, CBSI3aHHBIX C
BBIYHMCIICHUEM WJIM OIEHKOM 4acTOTHI (Mepro/ia) KojieOaHui



MOABEUICHHOTO K HUTU Tpy3a OT
JUTUHBI HUTH.

. UccnenoBanue 3aBUCUMOCTH
nepuoja KojaebaHu NpyKUuHHOTO
MasgTHHUKa OT MaccChl rpys3a (Wiu
AJIEKTPOHHAS IEMOHCTPAILIHS).

. [TpoBepka HE3aBUCHUMOCTH
nepuona  KoyjebaHud  Tpy3a,
MOJIBEIIIEHHOTO K HUTH, OT MAcCChI
rpys3a.

. OTIBITHI, JIEMOHCTPHUPYIOTHE
3aBUCHUMOCTH MEPHO/Ia KoJIeOaHU
NPY>KUHHOTO MasTHHKA OT MacChl

rpy3a U KECTKOCTH MPYKUHBIL.

. U3smepenue YCKOpEHUs
CBOOOTHOTO najeHus (v
AJIEKTPOHHAS IEMOHCTpALIMS ).




Mexanuyeck Mexannueckue BosiHbL. CBolicTBa | OOHapy’>KeHHE€ M aHaJU3 C TIOMOINbIO TeJarora BOJHOBBIX SBJICHUN B
He BOJIHBI. MEXaHUYECKUX BOJIH. [Ipo0osbhbie u | OKpYXKaloLUEM MUPE.
3ByK (8 u) nonepeunvle 6o.HblL/[auna 6oanvl u | HabnrogeHue COBMECTHO € TEAaroroM paclpoCTpaHEHUs MPOAOJbHBIX U
CcKOpoCmb €€ | IOTMEePEeUHbIX BOJIH (Ha MOJeu) U OOHAapyXEHUE aHAJOTUYHBIX BHUJIOB BOJIHB
pacnpocmpanenus. Mexanuueckue npupo/ie (3ByK, BOJSIHbIEC BOJHBI).
80JIHbI 8 meépoom mene, | Beruucnenue B 1—2 nelcTBUS C ONOpPOM HA QJITOPUTM, IPEIBAPUTEIIBHO
ceticmuydecxue gonnvl (MC). pa3oOpaHHBIE COBMECTHO C TIE€JaroroM JIJIMHBI BOJHBI U CKOPOCTH
3ByK. I pomKkocme 38yKa u 6blcoma | paclipoCTPaHEHUs 3ByKOBBIX BOJIH.
mona. Ompadcenue 38yka. Ungpaseyx | Habmonenue 3a HKCIIEPUMEHTANBHBIM — ONPENEJICHUEM TpPaHUL] YacCTOThI
U YIbMpassyx. CHBIIIUMBIX 3BYKOBBIX KOJICOAHUH.
Jemoncmpayun’ HaGmronenre 3aBUCHMMOCTH BBICOTHI 3ByKa OT YacTOTHl (B TOM YHCIIEC
1. PactipocTpaHeHue NpOIOIBHBIX U | HCIIOJIb30BAHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB).
MOTIEPEYHBIX BOJIH. HaGmonenre m oObsCHEHHE C TOMOINIBIO TEAarora SIBIEHUS aKyCTUYECKOTO
2. Habnronenue 3aBUCUMOCTH | pe30-HaHca.
BBICOTHI 3BYKa OT YaCTOTHI. UTteHue COBMECTHO C TI€IaroroM OPUTHHAJIBHOTO TEKCTa, IOCBIIIEHHOTO
3. AKyCTHYECKHI pe30HaHC. UCIOJIb30BaHMIO 3BYKa (MJIM yJIbTpa3ByKa) B TEXHHUKE (IXOJIOKALIUS, YIBTPa3BYK
B MEJUIIMHE U JIp.); BBIMOJHEHUE 3aJJaHUI IO TEKCTY (CMBICIIOBOE UTEHUE)
Pa3zpnen 10. DiekTpoMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)
DJieKTpoMar DNEeKTpOMarHuTHOE nojie. | [TocTpoeHne MpOCTBIX pacCykKAECHU HAa OCHOBE MOATOTOBIEHHBIX BBIPAKEHUI,
HUTHOE MmoJIe | DJIEKTPOMAarHUTHBIE BOJIHBI. | 0OOCHOBBIBAIOIINX B3aMMOCBSI3b AJEKTPUUYECKOTO U MATHUTHOTO TOJICH.

U YJIeKTpoMa
THUTHBIE
BOJIHBI (8 4)

Ceoticmea 21eKmpoOMAcHUMHBIX BOJIH.
Illxana >1eKkMpOMACHUMHBIX — BOJIH.
Hcnonvzosanue s1eKkmpomacHumHsix
60JIH OJIS1 COMOBOU CB53U.

DJIeKTpOMarHuTHas pUpoja CBETaA.
CxopocTtb cBeTa. BosiHOBBIE CBOMCTBA
CBeETA.

HaGmronenne 3a skcriepuMEHTaTbHBIM U3YYCHHUEM CBOWMCTB AJICKTPOMArHUTHBIX
BOJIH (B TOM YHCJIC C IIOMOIIBI0 MOOMIIBHOTO TenedoHa).

AHanmu3 C TOMOUIBI0 IE€arora PEHTI€HOBCKUX CHHUMKOB 4YE€JIOBEYECKOIO
opraHusma.

AHanmM3 COBMECTHO C TIE€JarOrOM TEKCTOB, OMNUCHIBAIOMIMX MPOSIBICHUS
AIIEKTPOMArHUTHOTO M3JyYEHUSI B NPUPOJE: >KUBbIE OPraHU3MbI, H3IIyYEHUS
HEOECHBIX TeJl (CMBICIIOBOE YTEHUE).



Hemoncmpayuu? Pacno3snaBanue v aHaNIN3 pa3IMYHBIX NPUMEHEHHUN 3JIEKTPOMATHUTHBIX BOJIH B

1. CroiicTBa 3JIEKTPOMATHUTHBIX TEXHUKE C OIIOPOM Ha TEXHOJIOTMYECKYIO KapTy 101 PYKOBOJICTBOM II€1arora.
BOJIH. Pemrenne TMOBBIX pacu€THBIX 3aa4 B |—2 AEHCTBHS C ONOPON Ha alIrOpUTM,
2. BOIHOBBIE CBOMCTBA CBETA. IpeBApUTEIBHO Pa300paHHbI COBMECTHO C IEIaroroM C HCIOJIb30BAaHUEM
Jlabopamopnuuvie paoomul u | popMyII 17151 CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, IJTMHBI BOJIHBI M YACTOTHICBETA.
OnbvIMol.

1.U3yuenue CBOMCTB

JJIEKTPOMAarHUTHBIX  BOJH  C

OMOIIbIO MOOUJIBHOTO

TenedoHa.

Paznen 11. CBeroBble siBjieHus (15 u)




3aKOHBI
pacnpocTpan
€HMS CBEeTa

(6 1)

JlyueBas monens cBera. McTtounnku
CBETAa. IIpsimonuneunoe
pacnpocmpanenue ceema. 3ammeHus.
Connya u Jlynwvi. OTpaxXeHHE CBETA.
IInockoe 3epxano. 3axon ompasgicenus
ceema.

[Ipenomnenue ceeta. 3akOH
IpenoMiieHus cseta. [lonnoe
BHYmMpeHHee ompadiceHue ceema.
Hcnonvzosanue noanozo
BHYMPEHHE20 OMPAICEHUs 8
ONMUYECKUx c8emoBooax.

HMemoncmpayun’

1. I[IpsmonuHeHOE
pacrpocTpaHEHHE CBETA.

2. OTpaxkeHue cBeTa.

3. Ilonyyenne  w300pakeHUH B
IJIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKanax.

4. TlpenoMiieHuE CBETA.

5. OOTHYECKUN CBETOBO/I.

JlabopamopHhuie pabomul u
OnbvlMmol.

1. UccnenoBanue 3aBUCUMOCTH YrJja
OTPa)KEHHSI CBETOBOrO Jiyya OT
yria najeHusl.

2. N3yueHue
U300pakKeHUS
IJIOCKOM 3€pKajie.

XapaKTePUCTUK
npeaMeTa B

HaGmtonenve  ONbITOB, JAEMOHCTPUPYIOIIUMX  SBJICHHE  NPSIMOJUHEUHOIO
pacrpocTpaHeHusi cBeTa (BOZHUKHOBEHHWE TEHU M TMOJYTEHH), U UX
UHTEPIIPETALUs C UCIIOJIb30BAHUEM MOHATHUS CBETOBOIO JIyya.

OObsicHEHHE M MOJEIMPOBAHHUE IOCIE PACCYXKACHHUS C MEJAroroM IO CXeMe
COJIHEYHOT'O Y JIYHHOTO 3aTMEHHIA.

HccnenoBanne ¢ ONOpOM Ha TEXHOJOTMYECKYHO KapTy IOJ PYKOBOACTBOM
nearora 3aBUCUMOCTH YIJIa OTPAYKEHUs CBETOBOIO Jiy4a OT yTIJla MaJICHHUS.
N3yuyenue ¢ noMOUIbIO MEejarora CBOMCTB M300paKEeHU B INIOCKOM 3€pKalie.
HabGmionenre n 00bsiCHEHHE COBMECTHO C I€1aroroM OIBITOB MO MOJYYEHHIO
U300paKeHU B BOTHYTOM U BBINYKJIOM 3epkanax. Habmonenue u oobsicHeHue
MIOCJIE PACCYKJIEHUS C IMENAroroM IO CXEME OMNBITOB IO MPEJIOMIICHUIO CBETa
Ha TPaHUIIE Pa3JIMYHbIX CPEJl, B TOM YHUCJIE OMBITOB C MOJHBIM BHYTPEHHUM
OTpPa’KEHUEM.

HccnenoBanue noj pykoBOJACTBOM I€1arora 3aBUCUMOCTH yTJ1a IPEJIOMIIEHHS OT
yriia MaJieHusl CBETOBOIO Jy4ya Ha TPAHUIIE «BO3AYyX—CTEKIIO».

PacniozHaBaHue ¢ NOMOIIBIO NIEfarora sBICHUH OTPAXKEHUS U IIPEIOMIICHUSACBETA
B [TIOBCE/IHEBHOM JKM3HU. AHAJIN3 U O0BSICHEHHE COBMECTHO C TI€1aroroM sIBJICHUS
ONTHYECKOT0 MUPaXkKa.

Pemenne THNOBBIX pacu€THBIX 3a1a4d B 1—2 NEHCTBHSA C ONOPOM HA AJITOPUTM,
IpPEIBAapUTEIbHO Pa300paHHBIM COBMECTHO C IIEAaroroM ¢ HCIOJIb30BaHUEM
3aKOHOB OTPA’KEHHUSI U IIPEJIOMJIICHUS CBETA.



3. UccnenoBanne 3aBUCUMOCTH yIJIa
IIPEJIOMJIEHUS] CBETOBOT'O JIyda OT
yria najeHus Ha TPaHUILIe
«BO31yX—CTEKIION.

JINH3BI

H ONTHYECKH
e npudopsI (6
1)

Jlunza. Xox Jyyed B JIMH3E.

Onmuueckas cucmema
Gomoannapama,  Mukpockona — u
mejneckona (MC). Inaz  kak
onmu4eckas cucmema.
brnuzopyxocmo u danvrhozopkocme.
Memoncmpayuu?

1.Xon dydeid B coOuparomieu

JIWH3E.

2. XoI nydel B pacceuBarouIed

[TonydeHne moj KOHTpPOJIEM Tiejarora W300paKEHUH ¢ MOMOIIBI0 COOUpPAIOIICH
Y PaCCEHUBAIOIECH JIMH3.

Omnpenenenre ¢ OMOPON HA alTOPUTM pa3pabOTaHHOTO COBMECTHO C MEAaroroM
(OKYCHOT'O paCCTOSIHUS M ONITHYECKOMN CHJIbI COOUPAIOIIIEH JIMH3BI.

AHanu3 COBMECTHO C MEAaroroM yCTpOWCTBA U MPUHIUIIA IEHUCTBUSI HEKOTOPBIX
ONTUYECKUX TMpuOOpoB: doToamnmapata, MUKpockoma, Tteneckona (MC —
OHMOJIOTHS, ACTPOHOMMUS).

AHanu3 ¢ Omopod Ha TEXHOJIOTMYECKYIO0 KapTy MOJ PYKOBOACTBOM IeAarora
SIBIICHUN OJTM30PYKOCTH M JAIBHO30PKOCTH, MIPUHITUNA JeHCTBUS 09KOB (MC —
ounonorus).




JIMH3E.
3.Ilonyuenne  u300pakeHUH  C
MOMOIIBIO JIMH3.

4. 1TpuHuun JEUCTBUS
dboToanmnapara, MHKpPOCKONAa U
TEJIeCKOIa.

5. Mopens rnaza.
JlabopamopHhuie pabomul u

onvimul.

1. Tlonyuenue wu300pakeHU C
OMOIIBI0 COOMPAIOIIEH JTUH3BI.

2. Omnpenenenue doxycHOro
PACCTOSIHUSI M ONTHUYECKON CHIIbI
cobuparoriei JIUH3BI (unn
AJNEKTPOHHAS IEMOHCTPALIHS).

Pa3znoxkenune
0€JI0T0 CBeTa
B cniekTp (3

)

Pasnoocenue  bOenoco ceema 6
cnexkmp. Onvimul Hviomona.
Cnoowcenue CnekmpaibHuIX YBEMOo8.
Hucnepcus ceema.

HMemoncmpayuu?

1. Pasnoxenue Oeinoro cBera B

CTICKTP.

2. Tlomyuenue Genmoro cBeTa mpH

CJIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwvie pabomot u
OnbIMbl.

I. Omneitel 1O Pa3JI0KEHHIO

0eoro cBeTa B CIEKT).

HaGmronenre COBMECTHO € TIEAAroroM 1o pasyioKeHUIo OeJIoro CBeTa B CIEKTP.
HabGmonenue u o0bsicHeHuEe Ha 6a30BOM YPOBHE I10J] PYKOBOJICTBOM TI€/1arora
OTIBITOB TIO MOJYYEHHUIO O€JI0ro CBETa MPH CIO0KEHUU CBETA Pa3HBIX 1IBETOB.
[IpoBenenrie W OOBSCHEHHWE TIOJ PYKOBOJACTBOM II€Jarora OIBITOB TIO
BOCHIPUSITHIO I[BETA MPEIMETOB MPU X HAOIIOACHUHU Yepe3 I[BETOBbIC (DUIBLTPHI
(LIBETHBIE OYKH).




2. OneITBl IO BOCHPHSATHIO LIBETA
MPEAMETOB MpPU HX HAOIIOACHUU
4yepes3 LIBETOBbIEC (PUIIBTPHI.

Pa3nen

12. KBanrtoBble siBjaeHus (17 1)

HUcnyckanue
U TOIJIOLICH
ue

cBeTa
atomomM (4 4)

Onvimul Pezeppopoa u
IIaHeTapHas Mojeib atoMa. Mojenb
aroma  bopa. Hcnyckanue u
noenoujeHue ceema AMoOMOM.
Keanmul. Jluneiiuamole cnekmpbi.

OO6cyxaeHue ¢ MOMOIIBIO Meiarora 1eyu onsToB Pesepdopaa rno ncciaegoBaHuio
aTOMOB, BBIIBM)KEHHE THUIOTE3 O BO3MOXHBIX pPE3yJbTaTax OINbITOB B
3aBUCUMOCTH OT MPEIIOJIaraéMoro CTPOCHUS AaToOMOB, (OpMyJIHpOBaHUE
BBIBOJIOB U3 PE3YJIbTAaTOB OIBITOB.

OO6cyxkaeHue ¢ Oropor Ha TEXHOJIOTHYECKYI0 KapTy MO PyKOBOJICTBOM Ie/1arora
IPOTUBOPEUMIA TUIAHETAPHOM MOJIENTM aToMa U OCHOBaHUM sl runote3sl bopa o
CTAI[MOHAPHBIX OPOUTAX DIEKTPOHOB.

HabGnronenre coBMECTHO € MENaroroM CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB
U3NyYEHUs pa3NUYHbIX BemiecTB. OOBsICHEHHWE C OMOpON Ha JAMAAKTHYECKUH
MaTepual JUHEHUaThIX CIEKTPOB U3IyUEHUS.

Crtpoenne
aTOMHOI'0

siapa (6 1)

PanunoakTuBHOCTB. Abgha-, bema-u
2aMMA-U3TYUEHUSL. CtpoeHue
aTOMHOTO sifpa. Hyxnonnas mooenw

aAmoMHO20 a0pa. Hzomonei.
Paouoaxmuenvie npespaujenus.
Ilepuoo  nonypacnada  amomHulx
s0ep.

Jemoncmpayuu

1. Cnektpsl W3IIYyYEHUs 151
MOTJIOIICHHS.

2. CiexTphl pa3InYHbIX T'a30B.
3. CnekTtp Bojiopoja.

OO6cyxkaeHne COBMECTHO C TIeIaroroM BO3MOXKHBIX THIIOTE3 0 MOJEIIAX CTPOCHUS
Aqpa.

OnpeneneHue Mo CXemMe C HUCIMOJIb30BAHHMEM METOJMYECKOro MaTepuala IMoJ
PYKOBOJICTBOM TIe[arora cocrtaBa siiep MO 3aJaHHBIM MacCOBBIM H 3apsIOBBIM
YyuCJaM U 0 MOJIOKEHHIO B IEPUONYECKON cucteme 31eMeHTOB (MC — xumusi).
AHanu3 ¢ OMopoil Ha TEXHOJIOTMYECKYIO0 KapTy IOJ PYKOBOJICTBOM II€Jarora
M3MEHEHHUs COCTaBa sipa W €ro IMOJIOKEHUSI B MEPUOJUYECKOW CHUCTEME MpH -
paguoaktuBHOCTH (MC — xumus).

HccnenoBaHue C TMOMOINIbIO MeAarora TPEKOB
doTorpadusim.

Ha6monenue 3a geMOHCTpanueil paboThl M3MEPEHHS PaJualiOHHOro (GoHa ¢ |

-4aCTul, II0 TOTOBBIM







4. HaOmioneHue TpEeKOB B KaMmepe

Bunscona.
JlabopamopHhuie pabomul u
OnbIMbL.

1. Habnooenue CNAOUIHBIX u
JIUHeUYamvix CNeKmpos
U3TYYeHUsL.

2. UccnenoBanue TPEKOB:

N3MCPCHUC JSHCPIUHU YaCTUIBI II0

IOMOLIBIO I03UMETPA, OLIEHKA €r0 MHTEHCUBHOCTH.
AHanu3 COBMECTHO C NEAAroroM OMOJIOTMYECKUX M3MEHEHHM, MPOUCXOIAIINX
1o/l IEMCTBUEM PaANOaKTUBHBIX M3nydeHuit (MC — Guosorus).

HabGnronenue nemMoHcTpauy 00 UCIOJIb30BaHUE PAIMOAKTUBHBIX U3yYEHUN B
menuuuae (MC — Ouomorus).

TOPMO3HOMY nyTH (o
dotorpadusim) (MU AIEKTPOHHAS
JIEMOHCTpAILIHS).
SAnepHbie SAnepubie PCaKIINH. 3akonbl | PenieHue TUNIOBBIX pacuéTHBIX 3a7a4d B 1—2 JAEHCTBUSI C OMOPOM Ha alrOpHUTM,
peaxmun (7 COXPAaHEHUS 3apsIOBOIO M MAacCOBOTO | MPEBAPUTENILHO pa300paHHBI COBMECTHO C MEJAaroroM ¢ HMCHOJIb30BaHUEM
4) yucen. OHepeusi C8A3U  AMOMHbBIX | 3aKOHOB COXPAaHEHUsS MAaCCOBBIX M 3aps/IOBBIX YHCEN Ha ONpEAEIICHUE
sa0ep. (Cea3b  Mmaccel U 3Hepauu. | pe3yJIbTaTOB SJIEPHBIX PEaKIMii; aHAIU3 BO3MOXKHOCTH WM HEBO3MOXXHOCTHU

Peaxyuu cunmesa u oenenus soep.
HUcmounuxu snepeuu Connya u 36630

(MCO).

SAnepuast sHepretuka. [lericmeus
PAOUOAKMUBHBIX — U3TYYeHUl  Ha
arcugvle opeanuzmul (MC).
Jemoncmpayuu

1. PaGota CUYETUHKA

VOHU3UPYIOLINX U3JTYYEHUM.
2. Perucrpanus V3I1y4EeHUs
IIPUPOIHBIX MHHEPAIOB 151

SIEPHON pEaKIUu.

Or1eHKa ¢ MOMOIIIBIO Me1arora HEPTUH CBSI3U SIIEP C UCIIOJIb30BaHUEM (POPMYIIbI
DWHIITENHA.

OOcyXkaeHnue COBMECTHO C  IEJarorom
YIPABIIEMOr0 TEPMOSIICPHOTO CUHTE3A.
OO0cCyXaeHne COBMECTHO C MEJJaroroM MPeuMyIEecTB U 9KOJIOTUYECKHUX MPoOieM,
CBSI3aHHBIX C siepHO 3HepreTukoit (MC — skomnorus).

IICPCIICKTUB HNCIIOJIB30BaHUA




IIPOYKTOB.

Jlabopamopnwie paodomol u
onvimal.
1. H3mepenne paarMoaKkTUBHOIO
¢dona (v AIEKTPOHHAs
JIEMOHCTpAILIHS).

IoBTOpUTEIBLHO-0000 AN MOAYJIB (9 1)

Cucremaruza
U U
0000111EHIE
IPEIMETHOTO
coJiepKaHus
1 OIIbITa

eI TEIbHOCTH
pUOOPETEHH
oro Tpu
H3Y4YCHUHN
BCEro Kypca
bu3uKu

O6o01IeHNe CoepKAHUS KaXKIO0TO
U3  OCHOBHBIX  pa3leioB  Kypca
(U3HKU: MEXaHWYECKHE, TCIUIOBHIC,

AJIEKTPOMATrHUTHBIE, KBAHTOBBIC
SBJICHUSL.

Hayunblii meTron mo3HaHUs U €T0
peanu3amnus B bU3UIECKUX
HCCIIeIOBAaHUSX.

CBsi3b  (GUBUKM W COBPEMEHHBIX
TEXHOJOTUH B OOJacCTH Tmepeaadu
nH(pOpMaIIHH, SHEPreTUKeE,
TPAHCIIOPTE

BrinosiHeHMEC MOMOIIBIO negarora ydeOHBIX — 3aJjaHui, TpeOyrommx
JEMOHCTPALIMM KOMIIETEHTHOCTEH, XapaKTEPU3YIOLIUX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTh: MIPUMEHEHHUSI TIOJYYCHHBIX 3HAHUHM ISl HAYYHOro OOBSICHEHHMS
(bu3HUeCKHX SIBJICHUHN B OKpYXKaIOIel MPUPOJIE U MOBCETHEBHOM JKU3HU, a TAKKE
BBISIBJICHUSI (PU3MUYECKUX OCHOB PsiJia COBPEMEHHBIX TEXHOJIOTHIA; MPUMEHEHUS
OCBOCHHBIX OJKCHEPUMEHTAIbHBIX YMEHUW JJIs HUCCIeIOBaHUS (PUINYECKUX
SBJICHUI, B TOM YHCJIE JJIs1 IPOBEPKH TMIIOTE3 U BBISIBIICHUS] 3aKOHOMEPHOCTE.
Pemienre TMIOBBIX pacyETHBIX 3a7a4 B 1—2 NEHCTBUS C ONOPOI HA aJITOPUTM,
NpEBApUTEIILHO Pa300paHHBII COBMECTHO C TEJaroroM, B TOM YHCIIE
MPEANOoNaraliuX HCIONIb30BaHUE (PU3NYECKONW MOJENM M OCHOBAaHHBIX Ha
COJIepKaHUM PA3INYHBIX Pa3/IeoB Kypca (GU3UKH.




KPUTEPUUN N HOPMbBI OUEHUBAHUSA NTIPEIMETHBIX PE3YJIBTATOB
OBYYAIOIINXCHA 31TIP 11O ®PU3UKE

OLIEHKA MIMCBbMEHHBIX KOHTPOJIBHBIXPABOT
OtMeTKa «5» cTaBUTCA 3a pabOTY, BBIIOJHEHHYIO OJHOCTHIO 0€3 OIIMOO0K U HETOYETOB.

OtrMeTKa «4» cTaBUTCS 3a pabOTy, BBHINOJTHEHHYIO MOJHOCTBIO, HO IPU HAJIMYMU B HEW He Oosiee OHOU HerpyOoil
OImMOKHU U OJTHOTO HeJouéTa, He Oosee TPEX HEeOUETOB.

OT1MeTKka «3» CTAaBUTCS, €CJIM YUYEHUK MTPABUIIHLHO BHITIOHUII HE MeHee 2/3 Bcell paboThl WIIH JOTTYCTUIT HE 0oJiee OTHOM
rpyOoii ommMOKH U ABYX HEJAOYETOB, HE OoJiee O HOM rpy0oil M 0IHON HerpyOoi omudku, He Oojee TPEX HEerpyObIX
OLINOOK, OJTHOM HETpyOoil OMOKK U TPEX HETOUETOB, MPU HATTUUMH YETHIPEX-TIATH HEJOUETOB.

OTmeTKa «2» CTaBUTCS, €CIU YMCJIO OIMMOOK M HEJOYETOB MPEBBICHIO HOPMY ISl OLEHKH «3» WU TPaBUIHHO
BBITIOJIHEHO MeHee 2/3 Bcel paboTHhl.

OLEHKAITPAKTUYECKNUXPABOT

OTMeTKa «5» CTaBUTCA, €CIW Yy4alluics BBIMTOIHSAET PabOTy B IMOJHOM OOBEME ¢ COOJIFOJCHHUEM HEO0OXOTUMOI
MOCJICIOBATCIIBHOCTH MPOBEACHUS OIBITOB M U3MEPEHUI; CAMOCTOSITCIIBHO U palliOHAIBbHO MOHTHPYET HEOOXOIUMOE
000OpyZIOBaHUE; BCE ONBITHI IPOBOIUT B YCJIOBHSAX M PEKHMax, OOCCICYMBAIOIIMX IIOJYUYCHHE IPAaBHIBHBIX
PE3YIBTATOB U BEIBOJIOB; COOJIFOAACT TPEOOBAHUS ITPABHII TEXHUKH 0€30IIAaCHOCTH; TPABUIILHO M aKKYPATHO BBITIOTHSET
BCE 3aITUCH, TaOJIUIIBI, PUCYHKH, YEPTEIKH, rpa)MKH; MPABHIIHPHO BBIMOJIHSICT aHAIHN3 ITOTPEITHOCTEH.

OT1MeTKa «4» CTaBUTCS, €CJIM BBITTOJTHEHBI TPEOOBAHUS K OIICHKE «5», HO OBLIO JOMYIIEHO JIBa-TpH HeAouéTa, He Oosee
OJTHOM HerpyOoi ONMOKH U OJTHOTO HEJ0YETA.

OrMmeTka «3» CTaBUTCH, €CJIIN pa60Ta BBIITOJIHCHA HE ITIOJTHOCTBIO, HO 00BEM BBIIIOJTHEHHOMN YacTH TaKOB, YTO IIO3BOJIACT
IIOJIYYUTHb HpaBHHBHBIﬁ PE3yabTaT U BBIBO; €CJIK B XOAC IIPOBCACHUA OIIbITA 1 NU3MCPCHUA OBLIH JOITYIICHBI OIITHOKH.



OTMeTKa «2» CTaBUTCS, €ClIU padOTa BBIIIOJIHEHA HE TIOJHOCTBIO, 1 00BbEM BBIIIOJIHEHHOM YacTU pabOThl HE O3BOJISET
CZeJNIaTh MPaBUIIbHBIX BBIBOJIOB; €CIIM ONbBITHI, K3MEPEHUS, BBIUUCIEHUS, HAOIIOACHHS POU3BOAMINCH HEMPABUIIBHO.

Bo Bcex ciydyasix OneHKa CHUKAETCS, eCJIM YYeHHK He CO0II01aJI IPABUJIA TEXHUKH 0€30IIACHOCTH.

OLEHKA YCTHbBIX OTBETOB

OT1meTrka «5» CTaBUTCS B TOM ciyyae, €CIIH y4dalumcs MTOKa3bIBAET BEpHOE
NOHUMaHUEePU3NUECKOUCYITHOCTUPACCMATPUBAEMBIXSIBICHUIM3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHH, a Tak XKe
IPaBUIIBHOE OnpeIeTeHUe busznuecKkux BEJINYUH, 1754
€AMHUIIMCIIOCOO0BU3MEPEHUS :TPABUIIbHOBBITIONHACTYEPTEKU,CXEMBIUTPAPUKH; CTPOUT OTBET IO COOCTBEHHOMY
IUTaHY, CONPOBOXK/IAET paccka3z COOCTBEHHBIMH MpPUMEpPaMHU, YMEET NPUMEHSTh 3HAHHS B HOBOM CHUTyallUM NpU
BBINIOJIHEHUY MTPAKTUYECKUX 3aJaHUM; MOYKET YCTAHOBUTH CBA3b MEK/y U3Yy4aEMbIM U PaHEE W3y4YECHHBIMMATEPHAIOM
10 Kypcy (U3UKH, a TAKXKE C MATEpUATIOM, YCBOCHHBIM MPU U3YUEHHUH JIPYTUX MPEIMETOB.

OrMmeTka «4» CTaBUTCA, €CJINM OTBCT YUCHHUKA YAOBJIICTBOPSACT OCHOBHBIM Tpe60BaHI/IHM Ha OTMCTKY ((5)), HO JaH oe3
VCIOJIb30BAHUSA COOCTBECHHOTO IJIaHa, HOBBIX IIPHUMCPOB, oe3 IMPUMCHCHUA 3HAaHUW B HOBOU CUTyaluu, 6¢e3
HCIIOJIb30BAaHUS CBSI3EH C paHCC N3YUCHHBIM MATCPHUAJIIOM U MAaTCPpHUaJIOM, YCBOCHHBIM ITPHU U3YYCHUU

Ip. TPEIMETOB: €CJIM y4Yalluhcs AOMYCTHJI OJHY OIIMOKY WU HE 0oljiee JABYX HENOYETOB U MOXKET MX HCIPABUTH
CaMOCTOSITEIILHO WM C HEOOJBIION MOMOIIBIO YUUTEIS.

OtMeTKa «3» CTAaBUTCS, €CITH yYalTUNCS TPABIIIBHO MOHUMAET (U3MYECKYIO CYIIHOCTh PAaCCMAaTPUBAEMBbIX SIBICHUM
U 3aKOHOMEpPHOCTEH, HO B OTBETE MMEIOTCS OTHAENbHBIE MPOOENbl B YCBOEGHHWU BOIIPOCOB Kypca (u3uku, He
MPETNATCTBYIONINE NaTbHEUIIIEMY YCBOCHHUIO BOIIPOCOB MPOTPAMMHOTO MaTepuala: yMeeT NMPUMEHSATH IMOJIy4YCHHbBIC
3HAHMSI TPU PEIICHUH MPOCTHIX 3a7a4 C KMCIOJIH30BAHUEM TOTOBBIX (DOPMYI, HO 3aTPyAHIETCS TPH PEIICHUH 3ajad,
TpeOYIOMMX MpeoOpa3oBaHUs HEKOTOPHIX (HOPMYJI, TONMYCTHI He Ooyiee OJHON Trpy0oil OIMMOKH M ABYX HEJIOYETOB,
He O6oJee oTHOM rpy0oii 1 0THOM HerpyOo# ommOKu, HeOoIee2-3HeTpyORIXOMMOOK, OTHON HErpyOOl OmUOKH 1 TPEX
HEJIO0YETOB; A0MYyCTHA 4-5 HETOUETOB.



O1rmeTka «2» CTaBHUTCs, €CJIN yqanmﬁc;l HC OBJIaAC]I OCHOBHBIMHA 3HAHUAMH U YMCHUAMU B COOTBETCTBHUH C

TpeOOBaHUSAMU IPOTrPaAMMBI U JOMYCTUII OOJIbIIIE OMIMOOK U HETOYETOB YEM HEOOXOIUMO IS OTMETKH «3).

INOYPOYHOE INVIAHUPOBAHMUE 11O ®U3UKE 7 KJTACC

n/n

Tema ypoka

KoaundecTBO 4acoB

Bcero

KoHnTtpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHBbIE HU(POBbIE
oOpa3oBaTejibHbIEC

pecypchl




dusznKa — HayKa O IIPUPOJIE.
SBnenus npupoabl. usnueckue
SIBJICHUS

MexaHn4yecKue, TEIUIOBbIC,
BJIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBIICHUS

Pu3nuecKre BEITUYUHBI U UX
U3MEPEHHE

Ypoxk-uccienosanue "M3mepenne
TEMITEPATYPhI IPU TOMOIITU
KHUJIKOCTHOT'O TEPMOMETPA U
JaTyrKa TEMIIEPATYPHI"

Kaxk ¢usuka u qpyrue
€CTECTBEHHBIC HAYKHU U3Y4YarOT
npupoay. EcTecTBeHHOHAayYHBIN
MeTox nmo3Hanusa. Onucanue
(bU3UYIECKUX SBICHUN C TTOMOIIBIO
MoJIeIeH

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka
TUIIOTE3bI: JaTbHOCTh MONETA
IapuKa, MyneHHOI o
TOPU30HTAIBHO, TEM OOJTBIIIE, YeM
OompIIe BRICOTA ITycKa"

Ctpoenue BerniecTBa. ONBITHI,
JIOKa3bIBAIOIINEC TUCKPETHOE

bubmmnoreka [IOK
https://m.edsoo.ru/ff09fe0a




CTPOCHHUC BCIICCTBA

8 JIBH>KEHHUE YaCTHIL BEILIECTBA bubmorexa [OK
https://m.edsoo.ru/ff0a013e
Ypoxk-ucciaenoBanue «OnbIThI O
9 HAOII0JICHUIO TEIIOBOTO
pacuIupeHus ra3oBy
10 ArperaTtHble COCTOSIHUS BELIECTBA
B3anmMocBsi3s MEX1y CBOMCTBAMHU
BEIIIECTB B Pa3HbIX arperaTHbhIX
1 COCTOSIHUAX U UX but6mmoreka [IOK
ATOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI
MexaHnyeckoe ABUKECHUE.
12 PaBHoMepHOE I/IiepaBHOMepHOG Bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBU>KEHUE
but6mmoreka [IOK
13 Cropocte. Exunmite! ckopocth https://m.edsoo.ru/ff0a079¢
14 Pacuer mytu u Bpemenu bubnuoteka [IOK
JIBIDKCHUSA https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3aKoH MHEPIUU.
BzanmopneiicTBue T€II Kak bu6anorexa IIOK
15
MIPUYMHA U3MEHEHUS CKOPOCTH https://m.edsoo.ru/ff0a0c10
JBUKECHHUS TEJ
16 IInoTHOCTH BemecTBa. Pacuer bu6anorexa IIOK

Macchl 1 00beEMA TeIa Mo €ro

https://m.edsoo.ru/ff0a0fee




IINTIOTHOCTH

Jlaboparopnas pabota
17 «Onpenenenre NI0THOCTH
TBEPAOTO TEIA»
18 Pemienue 3agad mo reme bu6anorexa IIOK
"IInoTHOCTH BeniecTBa" https://m.edsoo.ru/ff0al23c
Cuiia kak XapakTepuCTHKa
19 B3auMoaencTBud Tei1. Cuia
ynpyroctu. 3akoH I'yka
Jlaboparopnas pabota «3yuenue
20 3aBUCUMOCTHU PACTSIKCHUS
(medopmarium) Ipy>KUHBI OT
MPWIOKEHHOU CHITBI»
)1 SBnenue tarorenus. Crra
TSDKECTH
22 | meeairene, Beeners. Pomens buGmiorexa LIOK
| " https://m.edsoo.ru/ff0al778
3a7ad4 1o teMe "Cuia TSHKeCcTH
WJ1a TSOKECTH Ha 150.4
23 gnaHeTaX.e SI)HBHqé[(I:)IZI;e bubmorexa OK
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKH TIJIAHET
bu6anorexa IIOK
24 Hsmeperne cir. JluHamMometp https://m.edsoo.ru/ff0al8cc
bu6anorexa IIOK
25 Bec rexa. Hesecomocte https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CHIL, bubmmoreka [IOK




HAIPABJICHHBIX I10 OTHOU IIPSAMO.
PaBHoxericTByrOmas cun

https://m.edsoo.ru/ff0ala70

27

Pemenue 3amau no treme
"PaBHopelicTByOmas cuin'

28

TpeHue CKOJbKEHUS U TPEHUE
nokosi. TpeHue B pupoje u
TEXHUKE

bu6anorexa IIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas pabota «3yuenue
3aBUCUMOCTH CHJIbI TPEHUS
CKOJIBKCHHMS OT CHJIBI JJABJICHUS U
XapakTepa COMpPUKaCaAIOIINXCSI
TIOBEPXHOCTEH»

bu6anorexa IIOK
https://m.edsoo.ru/ff0alcc8

30

Pemienue 3aga4 Ha onpeesieHue
PaBHOJICUCTBYIOIIEH CUIIBI

31

Pemenue 3agau mo remam: «Bec
Tenay, «[ paduyeckoe
n3o0paxenue cuin», «CUib,
«PaBHOIENCTBYOIAS CHIDY

but6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponpsnas paboTa 1o remMam:
«MexaHn4ecKoe IBHKCHHUEY,
«Macca, m10THOCTE», «Bec Tenay,
«I"padmueckoe n300pakeHne
crny, «Cubl»

33

Hasnenne. CriocoObl yMEHBIICHHSI
Y YBEJIWYEHUS JIaBICHUS

bu6anorexa IIOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHue raza. 3aBUCUMOCTb

bu6anorexa [IOK




JIaBJICHUS ra3a OT 00bEMa,
TEMIIEPATYPhI

https://m.edsoo.ru/ff0a2376

[lepenaua naBieHus TBEPABIMU

bu6anorexa IIOK

35 TeJIaMHU, )KUJIKOCTSMU U ra3aMH. https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
aBJICHUE B KMJIKOCTH U ra3e
36 §BI3BaHHOG neﬁilTBHeM CUJIBI ’ bubnmorexa HOK
KECTI https://m.edsoo.ru/ff0a2718
Pemenue 3amau o teme
37 «JlaBnenue s JKUJIKOCTH U rase. bubmmorexa [OK
https://m.edsoo.ru/ff0a2826
3akoH Ilackams»
bu6anorexa IIOK
38 | Coobmaroutmect cocyas https://m.edsoo.ru/ff0a2970
39 I'mapasnuueckuy npecc Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopuiHeBoit
JKHJIKOCTHBIN Hacoc
Atmocdepa 3emiu. [Ipuuuns
41| ofonou ewmm. Samrcimocts Bu6motera LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO ABIEHUS OT
BBICOTHI HaJl ypPOBHEM MOPS
4 Bec Bo3gyxa. ATmMmochepHoe bubmmorexa [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHoro bubnuoteka [IOK

nasienus. OneitT Toppuuennu

https://m.edsoo.ru/ff0a2da8




3aBUCUMOCTb aTMOC(EPHOTO

bu6anorexa IIOK

44 aBJICHUSA OT BBICOTHI Ha, OBHEM
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepou.
45 ATI;/IOC(;S Hoep aBIJ[IeHI/Ie Ha Bubnuorexa [IOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3JIMYHBIX BBICOTAX
Pemenune 3ama4g mo teme "
46 "
ATtMocdepHoe naBieHue
E€MCTBHE KUAKOCTH U raza Ha
47 lnlor )KeHHoeHB HUX TEJ0 bubmmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGoparopnas pabota
43 «OmnpeneneHre BbITAIKUBAIOIIEH bubamnorexa [IOK
CHUJIBI, JIEUCTBYIOIIECH Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTHY
JlaGoparopnas paboTa 1o Teme
«HcenemoBanne 3aBUCUMOCTH
49 Beca Tlea B BOJI€ OT 00BEMa bubmorexa [OK
N A https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOH B KHUJIKOCTh YaCTH
TeJIa»
bubmmorexa IIOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlabopatopnas pabota
51 "KoHcTpynpoBaHue apeoMeTpa

WIA KOHCTPYHUPOBAHUE JIOJIKU U
OIpEeAEIICHUE €€




Ipy30I0AbEMHOCTH"

52

Pemenue 3anad mo remam:
«I1naBanue cynos.
Bo3znyxonnaBanuey, «/laBienue
TBEPABIX TEJ, )KUIKOCTEU U TA30B»

bu6anorexa IIOK
https://m.edsoo.ru/ff0a3654

53

KonTponbsHas padota no reme
«/laBneHue TBEpABIX TE,
JKUAKOCTEHN U
razoB»/Bcepoccuiickast
IpoBepoYHas paboTa npu
IIPOBEAEHUU C UCIIOJIB30BAHUEM
KOMITbEOTEPA

54

Mexanunueckasi pabota

bu6anorexa IIOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTh. EAuHUITEI MOIITHOCTH

bu6anorexa IIOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccienoBanue "Pacuér
MOIIIHOCTH, pa3BUBAEMOU IIPHU
MoabEME I10 JiecTHUIIE"

57

[IpocTeie MexaHu3MBbI. Ppryar.
PaBHOBecue cun Ha peruare

58

Pbraaru B Texauke, ObITY U
npupozae. Jlaboparopuas pabota
«HccnenoBanue yciIoBun
PaBHOBECHUS pbIyara

0.5

bu6anorexa IIOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3agau no teme

bu6anorexa [IOK




«YcnoBus PaBHOBCCHUIA pbliara»

https://m.edsoo.ru/ff0a48a6

60

Kos¢ punment nonesHoro

e CTBUS MEeXaHU3Ma.
Jlaboparopnas pabota
«3mepenune KIIJI HakIOHHOM
IJIOCKOCTH

0.5

61

Pemenne 3agau mo teme "Pabora,
MoIHoCTh, KIT/["

bu6anorexa IIOK
https://m.edsoo.ru/ff0ad4c48

62

MexaHuueckasi SHEpTHsl.
Kunernueckas v noteHuaibHas
SHEPIHUs

bu6anorexa IIOK
https://m.edsoo.ru/ff0a4252

63

3aKOHCOXpaH€HHHIﬂGXaHHHGCKOﬁ
OHCPIUn

bu6anorexa IIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT MO TEME
"OKcepUMEHTAIBHOE
onpeeIeHUEe N3MEHECHUS
KUHETUYECKON U MOTEHIINAJIBLHOUN
SHEPryU MPU CKAaTbIBAaHUU TeJa MO
HAKJIOHHOM IJIOCKOCTH"

65

KonTtponbsnas padota mo teme
«PaboTa 1 MOIIIHOCTb.
Oueprus»/Bceepoccuiickast
npoBepoyHas paboTa npu
MPOBEICHUH Ha OYMa)KHOM
HOCHTEIIE

66

PesepBHbiit ypok. PaboTa ¢

bu6anorexa [IOK




TEKCTAMHU IO TEME
"MexaHnnueckoe nBrmxeHue"

https://m.edsoo.ru/ff0adeeb

Pesepsubiii ypok. PaboTa ¢

| bubnnoreka LIOK
67 TeIfCTaMH HoTeme I[aBﬂveHHe " I https://m.edsoo.ru/ff0adffe
TBEPJBIX TEN, )KUJIKOCTEH U ra30B
PesepBublii ypok. Pabora ¢
68 TekcTamMu o TeMe "Pabora. 1
MoriHocTh. JHeprus"
OBIIEE KOJIMYECTBO YACOB I10O 68 12

ITPOT'PAMME




8 KVIACC

Koaun4decTBO 4acoB

JIEKTPOHHBbIE HU(PPOBbIE

an‘:[ Tema ypoka Beero Koutpouabnbie = IlpakTuyeckue o0pasoBarteJibHbIE
padoThI padoThI pecypchl
OCHOBHBIE TTOTOKEHUS
1 MOJIEKYJIIPHO-KUHETUUECKOM 1 bubnuoreka [IOK
TEOPHUU U UX OIBITHHIE https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
) Macca u pazmep aTOMOB U |
MOJIEKYJI
Mogenu TBEpIOTO, KUIKOTO U
3 ra3§o6pa3H011)“iI> CO(;TOHPIIII/Iﬁ 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicCHEHHE CBOWCTB TBEPIOTO,
KHUJIKOTO ¥ Ta3000pa3HOTO
4 COCTOSIHMM BEIIECTBA HA OCHOBE 1
IIOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUHU
5 Kpucrammueckue u amopHbie | bubnuoteka [IOK
Tena https://m.edsoo.ru/ff0a5S800
6 CmaunBaHuE ¥ KAMUUISIPHOCTb. | bubnuoteka [IOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe paClIMPEHNE U CKATHE 1 bubumorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b 1




TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOIO IBH>KEHUS YaCTHII

Buytpennss sneprus. Crnoco6sl bubamnoreka LIOK

9 .

U3MEHEHNS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0aSc60

10 Buabl Teruionepenauun bubmmorexa [OK

https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHius
"IIpakTHYEeCcKOE UCIIOJIb30BAHUE
11 Tel'lljJIOBBIX CBOMCTB BEIIECTB U bubmmorexa [OK
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEAX
sHeprocOepexkenus”

12 KommuecTBo TeruioThl. Y neanHas bu6anorexa IIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHUE TEIIOBOIro Oalanca.

13 TGI:)HJIOO6MGH 1 TCIUIOBOE bubmmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopartopHas paboTa

14 "UccnenoBaHue sIBICHUS but6mmorexa [IOK
TEIUI00OMEHa TP CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U ropsiueit BoibI"

Pacuer koiamdecTBa TEILIOTHI,

15 HEOOXOIUMOTO JIJIST HarpeBaHUS
TeJla U BBIICIISIEMOTO UM MPU
OXJTAXKACHUH

16 Jlaboparopnas pabota bubnuoteka [IOK

"OnpeneneHue yaeabHON

https://m.edsoo.ru/ff0a6bb0




TEIUIOEMKOCTH BelecTna"

DHeprus TOIUIUBA. Y IeIbHAas

bu6anorexa IIOK

17 TEIJIOTa CTOPaHUs https://m.edsoo.ru/ff0a7bSa
[LnaBnenue u oTBEpIEBaHNUE

18 KPUCTAJUIMYECKUX IT)é:IJI. VY nenbHas Bubmmorexa HOK

https://m.edsoo.ru/ff0a71d2
TEIIOTa IJIaBICHUS
JlaGopaTopnas paboTa
19 "OHpI;J:[eJIEHI/Ie gﬂeﬂbﬂoﬁ TEIJIOTHI Bubmorexa LOK
" https://m.edsoo.ru/ff0a72fe
IIJIABIICHUS JIbJIa

20 [Tapoobpa3zoBanue u bu6amnorexa [IOK
KoHJIeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Termiora
napooOpa30BaHMs U KOHACHCAIIUH.

21 3a§HCHﬁOCTL TeMnepaT;lpLI ) Bubmmorexa LIOK

https://m.edsoo.ru/ff0a786¢
KUTICHUSI OT aTMOC(HEPHOTO
JaBJICHUS
BnaxuocTps Bo3myxa.

” JlaGoparopnas pabota bubamnorexa [IOK
"OnpeneseHnue OTHOCUTEbHOU https://m.edsoo.ru/ff0a7628
BJIQJKHOCTH BO3TyXa"

73 Pemenue 3a1a4 Ha onpeieieHue
BJIQJKHOCTH BO3/1yXa
[TpuHIUTIBI pa0OTHI TEMIOBBIX

24 neurarteneil. [lapoBas TypOuHa.

JIBUraTens BHyTPEHHETO CTOPaHUSs
25 KII/] TermoBoro aBurartesis. bubmmoreka [IOK




TenoBbie ABUTATENH U 3AI[UTA
OKpYXarouel cpeibl

https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
PEBPAILEHUS SHEPTUH B
TEIUIOBBIX ITpoLeccax

27

[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "TernmoBbie
siBjeHUs1. I3MeHeHue arperaTHbIX
cocTossHUM BemecTna"

bu6anorexa IIOK
https://m.edsoo.ru/ff0a83{2

28

Kontponwsuas paboTa o reme
"TerutoBble siBiIcHUS. I3MeHeHue
arperaTHbIX COCTOSIHMH BemecTna"

bu6anorexa IIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpu3anus Ten. JIBa poaa
AIEKTPUUYECKUX 3aPSI0B

30

Ypok-uccrienoBanme
"DnexTpu3anus TeJ HHIYKIUEH U
IIpU COMPUKOCHOBEHUN"

31

BzaumonenicTBre 3apsyKEHHBIX
ten. 3akoH Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUYECKOE TTOJIE.
HanpsikeHHOCTB 37€KTpUYeCKOro
nosist. [IpuHiun cynepno3unuu
BJICKTPUYECKUX TTOJIEN

bubmmorexa IIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu sanexrpuueckux
3apsaa0B. DJIEMEHTAPHBIN 3apsl.
CtpoeHnue atoma




[IpoBOAHUKH U TUIIEKTPUKHU.

bu6anorexa IIOK

34 3aKoH coxpareris hitps://m.edsoo.ru/ff0a8ef6
AIIEKTPUUYECKOTO 3apsijia
Pemenue 3a1a4 Ha npUMEeHEHUE bubamnoreka LIOK
35 .
CBOMCTB JIEKTPUUYECKHX 3aPsI0B https://m.edsoo.ru/ff0a90cc
(o | e e BiGorea 10K
CYIIECTBOBAMHA. YICTO https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JlefcTBUS DJIEKTPHUUECKOTO TOKA Bubmmorexa HOK
P hitps://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenoranue "JleiicTBue
38 AJIEKTPUYECKOTO TOJIs1 Ha 1
MPOBOJHUKHU U IUDJICKTPUKHU"
39 DJIEKTPUUYECKUU TOK B METaJIaX, bubnuoreka [IOK
JKUIKOCTAX U razax https://m.edsoo.ru/ff0a9838
40 DJeKTpruyecKas 1eMb U €€
COCTaBHBIE YaCTH
o | o T b5 | emonsIox
P " perymHp ' https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DNEKTPUUECKOE HAMIPSKEHHE.
BonwsTmeTp. JlabopaTophas paboTa bubnuoteka [IOK
42 | 0.5
HN3mepenue u peryanpoBaHue https://m.edsoo.ru/ff0a9e14
HanpsixeHus"
43 ConpoTuBiieHUE MPOBOIHUKA. bubmmoreka [IOK

VY 1esbHOE CONPOTUBIICHUE

https://m.edsoo.ru/ff0aa738




BCIICCTBA

44

Jlaboparopnas pabota
"3aBHCUMOCTB AJIEKTPUUYECKOTO
COIIPOTUBIICHHSI IPOBOIHUKA OT
€T0 JJTUHBI, TUTOIIA N
TIOTIEPEYHOTO CEUCHUS U
Marepuana”

bu6anorexa IIOK
https://m.edsoo.ru/ff0aa738

45

3aBUCHUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akodH Oma Jis
y4acTKa 1eTnu

bu6anorexa IIOK
https://m.edsoo.ru/ff0aad44a

46

JlaGoparopnas pabota
"NccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, HIYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS
pe3uCcTOpa 1 HAMPSDKEHUS Ha
pesuctope”

bu6anorexa IIOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenbHOE U
napasuiesibHOE COeIMHEHUS
MTPOBOJTHUKOB

48

Jlabopatopnas pabora "IIpoBepka

paBUJjIa CIOKEHUS HAIPSKEHUI
MIPU MIOCJIEI0BATEILHOM
COEIMHEHUU ABYX PE3UCTOPOB"

bubmmorexa IIOK
https://m.edsoo.ru/ff0aaaS8

49

Jlabopatopnas pabora "IIpoBepka

[IpaBuJia AJd CHUJIbI TOKA IIPH
mapauiCJibHOM COCANHCHNHA

bu6anorexa IIOK
https://m.edsoo.ru/ff0aad le




pe3ucTopoB”

Pemenue 3aau Ha mpuMeHeEHNE

bu6anorexa IIOK

50 3akoHa OMa il pa3IuyHOrO
COCTHHCHIS ipogoz[HHKOB https://m.edsoo.ru/ff0aat8a
PaboTa u MoniHoOCTh Bu6miorexa LIOK
51 3JIEKTPUYECKOTO TOKA. 3aKOH
Jlmo:};ﬂ Tena https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota BuGmiorexa LIOK
52 "Onpenenenue padboThl U
MOIIHOCTH 21eKTPHUECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUUYECKHUE 1IETH U
53 MOTPEOUTEH IIECKTPUICCKOM bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "DIeKTpuIecKue
bubnuoreka [IOK
54 3apsbl. 3apsyKEHHBIC Tela U UX https://m.c dsg-([) Fu/ff0abd2c
B3auMoaeucTBus. [IOCTOSIHHBIN E— )
AJIEKTPUYECKUH TOK"
KonTtponwsHas pabota o reme
"DneKTpUYeCKUe 3apsabl.
3apspKeHHBIE Tella U UX
. . bubnuoreka [IOK
55 B3anMOJCUCTBHS. I10CTOSHHBIM 1

3JEKTPUYECKUN
ToK"/Bcepoccuiickas mpoBepoyHas
paboTa npu NpOBEJACHUU C

https://m.edsoo.ru/ff0abeal




HCIIOJIb30BAHUCM KOMIIBIOTCPA

56

ITocTOsIHHBIC MArHUTBI, KX
B3aUMOJIEVICTBUE

57

Ypok-uccnenosanue "M3zyuenue
MOJIEN TTOCTOSAHHBIX MArHUTOB"

bu6anorexa IIOK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe noJjie. MargsuTHoOe
moJie 3eMJIA ¥ €ro 3HaUYE€HUe I
JKU3HU Ha 3eMJie

bu6anorexa IIOK
https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena. MarautHoe noJie
ANEKTPUUYECKOTO TOKa MaraHuTHoe
10JIE KaTYIIKU C TOKOM

bu6anorexa IIOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumMeHeHuE PIEKTPOMArHuTOB B
TexHuke. JlabopatopHas pabora
"N3ydyeHue AerCTBUSI MAarHUTHOTO
0JIs1 HA MIPOBOJHUK C TOKOM"

0.5

bu6anorexa IIOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOABUTATENH TTOCTOSTHHOTO
Toka. Micnonp3oBanue
3JICKTPOJABUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHcnopte. JlabopaTopHas
pabota "KoHCcTpyupoBaHue u
n3ydeHue padoThl
aJeKTpoaBUraresns”

bubmmorexa IIOK
https://m.edsoo.ru/ff0ac86c

62

Omnbitel @apanes. 3akoH
AJEKTPOMArHUTHOW MHAYKIUU.
[TpaBuno Jlenua




63

Onektporenepatop. CrocoObl
ITOJTYYEHHUS DJIEKTPUIECKON
SHEPIruM. JIEKTPOCTAHIIMY HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPruu

64

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "DneKTpudyecKue
U MardHuTHBIE SBJICHUA"

65

KonTtponbshas pabora o reme
"DJeKTpUYECKUE U MATHUTHBIC
sieHus"/Beepoccuiickas
IpoBepoOYHas paboTa npu
IPOBEJICHNU HA OYMa)KHOM
HOCHTEJE

bu6anorexa IIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrbIii ypok. PaboTa c
TekcTaMu 1o TeMe "'TertoBbie
SIBJICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHrbIii ypok. PabGoTa ¢
TekcTamu 1o Teme "llocTostHHBII
ANEKTPUUYECKUI TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrIii ypok. PaboTa ¢
TEKCTAMU 10 TeMe "MarauTHbIe
SABJICHUS"

OBILEE KOJIMYECTBO YACOB IT1O
I[TPOTPAMME

68

14.5




9 KJIACC

Koaun4decTBO 4acoB

JIEKTPOHHBbIE HM(PPOBbIE

Ne i/ Tema ypoka Beero KonrTpoabueie | IlpakTnueckue o0pa3oBareJibHbIE
padoThI padoThI pecypchl

1 MexaHnuecKoe JBUKEHHUE. 1
MarepuanbHasi TOUKa

) Cucrema orcuetra. OTHOCUTEIBHOCTD | bubmmoreka [IOK
MEXaHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE nIpsIMOIMHENHOE | bu6amnorexa LIOK
IIBHOKEHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIIMHENHOE

4 nerokeHue. CpeliHsisi 1 MTHOBEHHAsI 1
CKOPOCTb

5 [IpsiMonMHENTHOE PABHOYCKOPEHHOE | bubnuoreka [IOK
JIBUKCHHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSAMOJIIMHENHOTO

6 PaBHOYCKOPEHHOTO JBMKeHus. ['paduk 1
CKOpOCTH
JIabopatopnas pabora "Onpenenenue
YCKOpEHUS Tella Mpu bubnuoteka [IOK

7 1 |
PaBHOYCKOPEHHOM JBUKECHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MII0CKOCTH"

2 CBo6onnoe magenue tea. OnbIThl |
lanunes

9 PaBHOMEpHOE ABHKEHUE MO | bubnuoteka [IOK

okpyxkHOCTH. [Ieprnoa u yactora

https://m.edsoo.ru/ff0ael176




oOpamienus. JIuneiiHas u yriaoBast
CKOPOCTH

10 LleHTpOCTpEMUTENIBHOE YCKOPEHUE
1 IlepBsiii 3ak0oH HproTOHA. BekTop bubamnoreka LIOK
CHUJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3axkon HeroToHa. bubmmnorexa LIOK
PaBHopelicTByrOmas cumia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HeroToHa. bubamnorexa LIOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3a1a4 Ha npuMeHeHne bubamnorexa LIOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebbc
bubmuorteka [IOK
15 Cuiia ynpyrocti. 3axon I'yka https://m.edsci.ru/fanecaZ
16 Pemenue 3agaud no reme «Cuna
YIIPYTOCTH
17 JIabopatopnas pabora «Ornpeaenenue bu6amnorexa [IOK
KECTKOCTU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubamnorexa [IOK
18 Cuwma peri https://m.edsg—(l).ru/fanﬂ?a8
19 Pemenne 3agau mo teme «Cua bubmmoreka IIOK
TPEHUSD https://m.edsoo.ru/ff0afa26
20 JIabopatopnas pabora "Omnpenenenue bubnuoteka [IOK
KodhpumreHTa TpeHus: CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
21| Husorons, Cuna ynpyroers, Cune bromotexa LIOK
S— https://m.edsoo.ru/ff0afb8e
22 Cuna TsKeCTH 1 3aKOH BCEMHPHOTO bubnuoreka [JOK




TATOTEHUA. Y CKOpEHHE CBOOOTHOTO
TaCHUSI

https://m.edsoo.ru/ff0af044

VYpok-koudepenuus "JBrxeHue Tein

23 BOKpPYT I'PaBUTALlMOHHOTO LIEHTpa
(Conneunas cuctema). ['amakTuku"
Pemenue 3angau no teme "Cuia
24 TSKECTU U :ja[KOH BCEMUPHOI'O bubmmorexa HOK
S—” https://m.edsoo.ru/ff0af5{8
75 IIepBas kocMHUY€ECKask CKOPOCTb. bubamnorexa LIOK
HeBecomocTs u nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraibHOM TOUKH.
AOGcomroTHO TBEPAOE Teno. PaBHOBecHe
26 TBEPIOTO TEJA cp3aernJIéHH0f/I" OCBIO Bubmmorexa HOK
https://m.edsoo.ru/ff0afe36
BpaiieHusi. MomeHT cuiibl. LleHTp
TSHKECTH
PaBHOBecue maTepraibHON TOUYKHU.
AGcomoTHO TBEpI0E Teno. PaBHOBecHe
27 TBEPJIOTO TENA C 3aKPEIUIEHHON OChIO
BpameHusi. MomeHT cuiibl. LlenTp
TSHKECTH
)3 Pemenne 3agay no reMme "MoMeHT bubmmoreka IIOK
cuibl. Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
IToaroToBKa K KOHTPOJILHOM paboTe 11O Bu6morexa LIOK
29 teme "MexaHHm4ecKoe JBUKCHUE.
Bsanmoneiicraie Ten" https://m.edsoo.ru/ffOb0408
Kontponbhnas pabora no reme Bubmorexa [IOK
30 "MexaHU4eCcKOe ABUKECHUE.

B3aumonerictBue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynece Tena. UMnynbsce cuinbl. 3aK0H

bu6anorexa IIOK

31 COXPAHEHIA HMHyﬂbcva - Ympyroe i https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoJIeCTBHE
0 Pemienue 3agau mo teme "3akoH bu6anorexa IIOK
COXpaHEHHMs uMItyibca' https://m.edsoo.ru/ff0b096¢
33 VYpok-koH(pepenius "PeakTuBHOE
JIBUKEHHE B IPUPOJE U TEXHUKE"
bu6anorexa IIOK
34 Mexanunueckast paboTa U MOIIIHOCTh https://m.edsoo.ru/ff0b0a84
35 PaGoTa cuibl TSHKECTH, CHIIBI bu6anorexa IIOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JIaGopatopnas pabora «Ornpezaernenue
36 paboThI CUIIBI TPEHUS NTPU
PaBHOMEPHOM JIBH)KEHUU Teja M0
TOPU30HTAJIbHON MOBEPXHOCTH
37 CBs13b 9HEpPruM U pabOoTHI.
[ToreHumnanbHas sHEPrUs
33 Kunernueckas sneprus. Teopema o bubamnorexa [IOK
KMHETUYECKOW SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKe
40 JIabopatopnas pabota «3ydueHue bubnuoreka [IOK
3aKOHA COXPAaHEHUS SHEPTUN» https://m.edsoo.ru/ff0bl12fe
A1 KonebarenrHOE IBUKEHUE U €TO bu6anorexa IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
1 3aTyxaroiue KojaeOaHusl. bubmmoreka [IOK

Boinyxnennbie kosiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0




43

MaremMaTn4ecKuii U Ipy>KUHHbBIN
MAasITHUKU

44

Ypoxk-uccienoBaHue «3aBUCUMOCTD
nepuoia KojeobaHui oT )KeCTKOCTH
MIPY)KUHBI K MAacCHI TPy3a»

bu6anorexa IIOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamienue sHepruu npu
MEXaHUYECKUX KOJIeOaHusIX

46

JIaGopartopnas pabora «Ornpezaenenue
4acTOTHI U TIeproaa KojeOaHui
IPY>KUHHOTO MasITHUKA»

bu6anorexa IIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabora «IIpoBepka
HE3aBUCUMOCTH MepHo/ia KoJeOaH!i
rpy3a, MOABEIICHHOTO K HUTH, OT
MacChI Tpy3a»

bu6anorexa IIOK
https://m.edsoo.ru/ff0b197a

48

Mexanundeckue BoHbI. CBOWCTBA
MEXaHU4YEeCKuX BOJIH. [IpogoibHbIE U
TIOTIEPEYHbIC BOJTHBI

bu6anorexa IIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-kordpepennus "MexaHudeckue
BOJIHBI B TBEPIOM Tenie. CeiicMuieckue
BOJIHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypok-uccinenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHN PE30HAHC




VYpok-koudepenius "YnpTpa3sByk u

bu6anorexa IIOK

>3 MH(ppa3ByK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM paboTE MO

54 Telv?e "3aKOHBI COXpI;.HeHI/ISI. P Bubnmorexa [IOK

https://m.edsoo.ru/ff0b25{0

Mexannueckue KoeOaHusi U BOJHBI"
KontponbHas pabora no Teme "3akoHbI

55 coxpaHeHus. MexaHn4eckue
KoJieOaHus ¥ BOJIHBI"

56 DJIEKTPOMArHUuTHOE TOJIE. bubnuoteka [IOK
DJIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoliCTBa 3JIEKTPOMATrHUTHBIX BOJIH
Ypok-koudepennus "[lkana

53 3JIEKTPOMArHUTHBIX BOJIH. bubamnorexa [IOK
Hcnosnp3oBaHne 3€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJISI COTOBOM CBsI3U"
VYpok-uccnenoranue "N3yuenue

59 CBOMCTB DJICKTPOMArHUTHBIX BOJIH C bubmiorexa LIOK

https://m.edsoo.ru/ff0b2c6¢

MTOMOIIIBI0 MOOMIIBHOTO TeNedoHa"
Pemienne 3aau Ha onpeeneHue

60 YaCTOThI U JUIMHBI AJIEKTPOMarHu THOU
BOJIHBI
DNeKTpOMarHuTHAsi IPUpPOJia CBETA.

61 CKOpT)ETB CBETa. Bomfoilé[ CBOMCTBA bubmorexa [IOK
cBeTa https://m.edsoo.ru/ff0b31d0
Ucrounnku cBeta. [IpamonuneriHoe

62 pacupoCcTpaHEeHUe CBI;Ta. 3aTMeHUs brbmmorexa HOK

ComHua u Jlynsl

https://m.edsoo.ru/ff0b3658




3aKOH OTpa)X€HUs CBETA. 3epKaJIa.

bu6anorexa IIOK

63 Perenue 3ama4y Ha IpUMEHEHNE
o p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKECHUS CBETA
[Ipenomnenue cBeta. 3aKoH bubnuoteka [IOK
64
IIPETOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TostHOE BHYTPEHHEE OTPAKEHUE CBETA.
65 HCHOJIBSOBZ[EEIC HOJIHOl?o BHYTPEHHETO bubnmorexa HOK
yIP https://m.edsoo.ru/ffOb3c5c
OTPa)KEHUSI B ONTUYECKUX CBETOBOIAX
Jlaboparopnas pabota "VMcciaenoBanue
66 3aBUCHUMOCTH YTJIa MPEITIOMIICHUS
CBETOBOTIO JIy4a OT yIJIa MaJIcHUs Ha
rpaHuiie "Bo3ayx-cTekiao""
VYpok-koudepenius "Mcnonbp3oBanue
67 MIOJITHOT'O BHYTPEHHETO OTPAKCHUS :
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
but6mmorexa [IOK
68 JInusel. OnrTuyeckast Cujia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoeHue n300paKEHUH B JIMH3AX Eubmaorexa [IOK
R p https://m.edsoo.ru/ff0b444a
JlaboparopHas padora "OnpeneieHue
70 box EHOFg aC(IJ)TOHHI/IH u olr)ITfIquKoﬁ bubumorexa LIOK
YCHOTO paceros > https://m.edsoo.ru/ff0b4206
CWJIBI COOMPATOIICH TUH3BI
Ypok-koHpepeHnius "OnTuaeckue bubmmoreka [IOK
71 |
JUH30BbIE PUOOPHI https://m.edsoo.ru/ff0cOa7e
72 ['na3 kak onrtuyeckasg cucteMa. 3peHue bubmotexa TIOK
- 9P https://m.edsoo.ru/ff0b4684
73 VYpok-koudepenius "ledexTs




3penus. Kak coxpanurts 3penue"

Paznosxenue 6e10ro cBeTa B CIIEKTP.
OmnpwiTel HeroToHa. CrioxeHue

bu6anorexa IIOK

74 CIIEKTpaJbHbIX LBETOB. Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
Jlaboparopnas pabota "OMnbIThI MO
a3JI0KEHUIO OEJIOro CBETa B CIEKTP U
75 I]:OCHpI/ISITI/IIO I[BETA MIPEIMETOB np;p ux Bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUH Yepe3 [IBETOBbIE
bunbTpel"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHUS,
uHTephepeHuus u rudpaxmms"
77 OmnbiTel Pezepdopa u mmanerapHas bubnuoreka [IOK
MOJIeJIb aToMa https://m.edsoo.ru/ffOc12a8
78 [TocTynater bopa. Moaens atoma bopa
19 | arovou. Keamrs, Mumetoarue boonexa LIOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukyMm "HaOmroneHue bubmmnoreka [IOK
CIEKTPOB HCIyCKaHus " https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubnmorexa HOK
https://m.edsoo.ru/ff0c1672
22 Ctpoenue atomHorO0 sijpa. Hyknonnas bubmmnoreka [IOK
MOJETb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE pEBpaLICHUS. bubnuoteka [IOK

N3oTormb!

https://m.edsoo.ru/ffOclal4




Pemrenue 3aga4 mo teme:

bu6anorexa IIOK

84 "PaguoakTUBHBIE IPEBpALICHUS " https://m.edsoo.ru/ffOc1b4a

85 ITepuon nmomypacnana
Ypok-koHbepeHnus "PairoakTHBHBIE

86 I/ISIY‘IGHI/I:II) Bpnpp?poz[e NJIIGI[I/IHI/IHe bubnmorexa HOK

" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHbie peakiiun. 3aKOHbI
87 ccflxlfaHerlfﬂ 3a;I$IIIOBOFO 1 MacCOBOT'O Bubmmorexa LOK
https://m.edsoo.ru/ff0c1¢c58
qucen
DHeprus CBA3U aTOMHBIX sAep. CBs3b bu6amnorexa LIOK

88
Macchl U SHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemienue 3anay no reme "Snepuoie
peakun”

90 Peakuuu cuHTE3a U NeNEHUS AAED. bu6anorexa IIOK
Nctounnku sHepruu CoJiHIa U 3BE3]1 https://m.edsoo.ru/ffOc1e88
VYpok-koudepenmus "Anepuas

01 SHEpreTuka. /lencrBus )

PaJlOaKTUBHBIX U3JIYUYCHUHN Ha )KUBBIC

OpraHnu3Mbl"

IToaroToBKa K KOHTPOJILHOM paboTE 11O

TeMme "DJIEeKTPOMarHuTHOE MoJIe. bubmmnoreka [IOK

92
DNEeKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbic ssBiaeHuSA"

KonTponwsHas pabota mo Teme

93 "DIeKTPOMarHuTHOE MOJIE.

DJIEKTPOMAarHUTHBIEC BOJIHBI.
KBanToBbBIE ABIICHUS"




[loBTOpEHuUe, 00001ICHME.

bu6anorexa IIOK

o ?'Ia6opaTop1jHe P a6OTB,I, HORYPEY https://m.edsoo.1u/ff0c245a
B3aumonenctue ten

o [ToBTOpeHue, 06061eHue. Pemenne Bubnmorexa [OK
pacqe"THHx u Ka‘{eCTBeHHBI)f'Z%aI[a‘I o https://m.edsoo.ru/ff0c2572
Teme ""TeroBbIe MPOLECCHI

o [ToBTOpEHwUeE, 0606111]36};16};1561]16}:{1/13 Bubsmorexa [IOK
PaCHETHLIX 1 KaReeTne Jand o © https://m.edsoo.ru/ff0c2a22
teme "KIIJI TeryioBeIx ABUTaTEICH

o [ToBTOpenue, o6o0meHue. Pemmenue Bubnmorexa [OK
pacyeTHBIX M KQaU€CTBEHHBIX 3aa4 T10 https://m.edsoo.ru/ff0c2b30
teme "KIIJI anexTpoycTaHoBOK"

o8 gogTopeHI/Ie, 060661HCHI/IC. Bubnmorexa [OK
| abOPATOPHHIC bd O"TH HOKYPey https://m.edsoo.ru/ff0c2¢52

CBeTOBBIE SIBIICHUS

0 IToBTOpEHMUE, 0606H§:Hne. Pabora ¢ Bubsmorexa [IOK
TOKCTAMIT TO TeMe aKO'I,{LI https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE

00 IToBTOpEHME, O6O6HIKGHI/I€36. Pabora ¢ Bubnmorexa [OK
TeKCTa}YM 1O TEME TROTCOAMIA 1 https://m.edsoo.ru/ff0c2e82
BOJTHBI

o [ToBTOpEHwUeE, 0606?1(;3HH€. PaGoTtac Bubmotexa [IOK
TeKCTaMI:'I 1O TEME "L BETOBBIC https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600menue. Pabora ¢

102 TekcTamu no teMe "KBaHTOBas 1

sanepHas ¢puzuka"
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