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OdenepanpHas pabouas mnporpamma mno ydeOHoMmy mnpeamery «Duznkay
(6a3oBBIN ypoBeHB) (TpeaMmeTHass o01acTh «EcTecTBeHHO-HaydYHBIC MPEIMETHD»)
(1a;mee COOTBETCTBEHHO — ITpOoTrpaMma 1o ¢pu3uke, (u3uKa) BKIOYACT MOSICHUTSIBHYIO
3aMKCKy, CONEpKaHUE OOYUYEHUS, IIAHUPYEMbIEe PE3yJIbTaThl OCBOCHHS MIPOTPAMMBI
1o Gu3nKe, TeMaTHIECKOE TJIAHUPOBAHHUE.

[TOSACHUTEJIbHAA 3AIIMCKA

®denepanpHas paboyas mporpamma 1o Gpusuke st 00ydaroIMXCcs ¢ 3a1ePKKON
ncuxudeckoro pazputus (nanee — 3I1P) Ha ypoBHe ocHOBHOTO 00111er0 00pa3oBaHUs
MOJrOTOBJIEHa Ha ocHOBe DenepalibHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO
cTaHaapTa ocHoBHOro ooriero obpaszoBanus (IIpukaz Munmnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (manee — ®I'OC OOQO), dDenepanbHOM agaNTUPOBAHHOU
o0Opa3oBaTensHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs JJIsl O0YyJAFOIINXCS C
OrpaHUYECHHBIMU BO3MOXKHOCTAMHU 370poBbs (IIpuka3z Munnpocsemenust Poccun ot
24 nos6ps 2022 r. Ne 1025), @enepanbHoii paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBaHusi o yueOHOMY mpeamery «dPusuka» (0a30BbI ypoBeHb), KoHuenmuu
npenojaBaHusi ydyeOHoro mnpeamera «Duszukay B 00pa30BaTEIbHBIX OpPraHU3AUSAX
Poccuiickoit  denepanuu, peaqus3ylOIIMX OCHOBHbIE  00IIeoOpa3oBaTeIbHbIC
nporpammbl, @DenepanbHON  pabodeil MmporpaMMbl  BOCHHUTAHHUS, C  Y4YETOM
pacmpeneneHHbIX M0 KJIaccaM IMPOBEPSIeMbIX TpeOOBaHUN K pe3yJibTaTaM OCBOCHMSI
®denepanbHO aganTUPOBAHHONW 00pa30BaTENBLHONW MPOTPAMMBI OCHOBHOTO OOIIEro
oOpazoBaHus 17151 O0YHAIOIINXCS € 3a/IEPKKON TICUXMYECKOTO Pa3BUTHS.

OO0masi xapakTepucTuka y4e0Horo npeamera « ®Du3nka»

VYueOHplii mpenMer «®Pusuka»  ABISETCS  CHUCTEMOOOPA3YIOIUM  AJis
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJIbKY (HU3MUECKUE 3aKOHbl MHUPO3JaHus
ABIIIIOTCS  OCHOBOM COJZEpKaHUSl KypCOB XHUMHUH, OHUOJIOTHUH, Teorpaduu MU
acTpoHOMUHU. DPU3MKA BOOPYXKAET OOYYAIOUIMXCS HAy4YHBIM METOJOM TIO3HAHMA,
MO3BOJISIONIUM TOJTy4YaTh OOBEKTUBHBIEC 3HAHUS 00 OKPYXKAIOIIEM MHUPE.

[IpenMeTr MakcUManbHO HaMpaBiieH HA (POPMHUPOBAHUE HHTEPECA K TPUPOTHOMY
U COUMAJIbHOMY MHpPY, COBEpPLICHCTBOBAHHWE IIO3HABATEIBHON JEATEIBbHOCTH
oOyuaronuxcst ¢ 3IIP 3a cueT oBnageHuss MBICIUTENBHBIMHU ONIEPALMSIMU CPABHEHMS,
0000111eHHs], pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHUE, (HOPMHUPOBAHUE
BO3MOXHOCTEH COBMECTHOM AESATENBHOCTH.

N3yuenune ¢Qusuku cnocoOCTByeT pa3Butuio y oOyvaromuxcess ¢ 3IIP
IPOCTPAHCTBEHHOI0 BOOOPaKE€HUS, (PYHKIMOHAJIBHOM TI'PaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh W KPUTUYECKH AHAIM3UPOBATh WH(OPMALMIO, MPEACTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IIpeIMeTa AJIs pa3BUTHUS KUZHEHHOW KOMIIETEHIIUH
00yJaronuxcst 3aKI0YAETCSl B YCBOEHUU OCHOBBI (PU3NYECKHUX 3HAHUN, HEOOXOTUMBIX
JUI TIOBCEJIHEBHOM >KM3HH; HAaBBIKOB 3[I0POBOTO U OE30MACHOTO JJsi 4YeJoBeKa U
OKpY>Karollen ero cpesl 00pasa KU3HU; GOPMUPOBAHUN IKOJIOTUYECKON KYIbTYPHI.
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[Iporpamma oTpaxaer coaepxaHue oOyueHHUs npeameTy «DHu3uka» ¢ y4yeToM
0co0bIX 00pa3zoBaTeIbHBIX TOTpeOHOCTEH oOyyvaromuxcs ¢ 3[1P. OBnanenne 1aHHBIM
y4eOHBIM MPEAMETOM MPEACTABISET ONPEACICHHYIO TPYAHOCTh I 00YYaIOUINXCs C
3I1P. D10 CBSI3aHO C OCOOCHHOCTSMH MBICIIUTEILHOM I€ATEIbHOCTH, IEPUOAUIECKUMHU
KOJEOAaHUSIMU BHUMAaHUSA, MalbiM OOBEMOM MaMSATH, HEIOCTATOYHOCTBHIO OOIIEro
3amaca 3HaHUM, MOHMWKEHHBIM IO3HABAaTEIbHBIM HMHTEPECOM M HU3KHM YpPOBHEM
pPEYEBOro pa3BUTHSL.

JUis mipeosionieHusl TPYIHOCTEH B M3ydeHMHM ydeOHoro mnpenmera «Duszumkar»
HeoOXxonuMa  ajganTaimuss oObeMa M XapakTepa ydyeOHOro marepualia K
MI03HABATENLHBIM BO3MOXHOCTSIM JaHHOM KaTeropuu oOydaroumxcs, y4eT uX
OCOOCHHOCTEN pa3BUTHA: HCIOJIB30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX H
MEXIPEIMETHBIX CBS3€H, IOCTENIEHHOE YCIOKHEHNE N3Yy4aeMOro MaTepuaia.

HanHas nporpamMma KOHKPETHU3HPYET COAEp)KaHHE MPEAMETHBIX TEM B
COOTBETCTBUHM C TpeOOBaHUSAMH 0O0pa30BaTENbHOIO CTaHAAPTa, PEKOMEHIYEMYIO
MOCJIEI0BATENbHOCTh M3YUYEHHS Pa3lesioB (PU3UKU C Y4YETOM MEXIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSI3€l, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX H
IICUXOJIOTMYECKUX 0coOeHHOcTel oOyuaromuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 0011I€TO
oOpa3zoBaHMsl, ONpeeNsieT MHUHUMAJIbHBIA HAOOp ONBITOB, JIEMOHCTpALMil,
OPOBOJUMBIX YYUTEIEM B Kiacce, Ja0OpaTOpPHbIX paldOT, BBINOJHAEMBIX

00yYaroINMHUCH.
Meroauueckor OCHOBOM H3ydeHHs Kypca «Pu3rMKa» HA YPOBHE OCHOBHOTO
o01ero oOpa3zoBaHuUs SIBIISIETCS CUCTEMHO-IEATEIbHOCTHBIN ITOJIXO,

O6€CH€‘II/IB3IOIIIHﬁ AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCETHBIX
06pa3OBaT€J'IBHBIX PE3YyJIbTAaTOB ImoCpecacTBOM OpraHu3anun AKTUBHOM
I103HABATEIbHOU ACATCIIBHOCTHU 06yt1a10n114xc;1, 4TO OYCHb BAXKHO IIPpHU O6y‘{eHI/II/I
I[GTGﬁ C 3HP, JJIS1 KOTOPBIX XapaKTCPHO CHUIKCHHUC I103HABATEILHOM aKTUBHOCTH.

Heau u 3axa4n u3ydenust yaeOHoro npeamera « Dusuka

Obwue yenu wsydeHus ydeOHoro mnpenmera «Dduszuka» mpencTaBieHbl B
®denepanbHOI paboueii MporpaMMe OCHOBHOT'O OOIIIETO 00pa3oBaHus.

OcCHOBHOI1 11€1bI0 O0yUEHHUSI JACTeH C 3aJePKKON MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM IIPEIMETE SBIISIETCA: IMOBBILIEHUE COLMAIBHOM aJanTaluu JeTeu Yepes
npuMeHeHue GU3NUEeCKUX 3HAHUHN Ha TIPAKTUKE.

s obygarormuxcst ¢ 3I1P, Tak ke, Kak ¥ 11 HOPMATHUBHO Pa3BHBAIOIUXCS

CBEPCTHUKOB,  OCBAaMBAIOLIMX  OCHOBHYK  O0pa3oBaTElbHYH  IpOrpammy,
JOMUHUPYIOIEE 3HaYEHHE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre HHTepeca M crpemieHus oOywatomuxcs ¢ 3[IP k

HAyYHOMY HW3YUYEHHUIO TPHUPOIBI, PAa3BUTHE WX HHTCILICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3BuTHEe 0a30BBIX TPEICTABICHUH O HAYYHOM METOJC TO3HAHUSI M
(hopMHpPOBaHUE UCCIICTOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SBIICHUSIM;



. dbopMHupoBaHWE HAYYHOTO MHPOBO33PEHMs, HA JOCTYITHOM JIJisi
oOyuaroruxcst ¢ 3I1P ypoBHe, Kak pe3ysibTata H3y4eHHUs] OCHOB CTPOEHUSI MAaTePUU U
(dbyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

. dbopMHupoOBaHUE TIPEACTABICHUNA O PO (DU3UKH ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTimkeHne 3THX 1eneld 00ecrednBaeTC s pEIICHUEM CIEIYIOIINX 3a0ay.

= npuoOpeTeHre 0a30BbIX 3HAHUU O JMCKPETHOM CTPOCHHUM BEILIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. npuOOpeTeHre YMEHUHN OMUCHIBATh U OOBACHITH (PU3UUECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM MOJIYYEHHBIX 3HAaHUW U C OMIOPOU HA IJIaH/CXEMY;

. OCBOGHME METOJIOB pELICHHs MPOCTEHIIMX pacu€THBIX 3a7ad ¢
UCIOJIb30BaHUEM (PU3NYECKUX MOJIETIEH C OIIOPO Ha aJITOPUTM;

. pa3BUTHE YMEHUI HAaOII01aTh MPUPOIHBIE SIBJICHUS U BBITIOJIHATH OIBITHI,

nabopaTopHble pabOThl W IKCIIEPUMEHTAIbHBIE HCCIENOBAHUSA C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX TPUOOPOB (10 PYKOBOJACTBOM YUHUTEIS);

= OCBOCHHE TTPUEMOB pabOTHI ¢ HHPOpMAIHEH HU3UIECKOTO COACPKaAHNUSA,
BKJTFOYast ”H()OPMAITUIO O COBPEMEHHBIX JOCTIKCHUSIX (PU3HUKH, AaHATTU3 U OI[CHUBAHUE
uH(popMaIuy;

" 3HAKOMCTBO cO  cdepamMu  npodhecCUOHAIBHON  JESTEIBHOCTH,
CBS3aHHBIMH C (DU3UKOH, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UIECKON HAYKH.

Oco0eHHOCTH 0TOOpa M aJaANITANNH Yy4eOHOr0 MaTepHuasa no ¢pusuke

OcHoBoit 00yuenus ooyqarommuxcs ¢ 3P Ha mpeameTax ecTeCTBEHHOHAYYHOTO
[UKJIa SBJISETCS Pa3BUTHE Yy HHUX OCHOBHBIX MBICIHTENBHBIX OMepanuil (aHamus,
CUHTE3, CPaBHEHHE, 00001IEHNE) HA OCHOBE BHINIOJHEHUS Pa3BUBAIOIINX YITPAXKHEHUH,
¢opMupoBaHHE TPUEMOB YMCTBEHHOW paOOTHI: aHaNW3 MCXOAHBIX JaHHBIX,
IUTAHUPOBAHUE MaTepuaia, OCyIlECTBICHHUE MMOATATHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKXKe OCYIECTBIIAETCS IMKBUAALMS IPOOEIOB B 3HAHUAX, 3aKPEIVIEHUE U3YUEHHOTO
MaTepuaia, OTpaboTKa aJropuTMOB, IOBTOPEHHE MpoiieHHOro. bosbiioe 3HaueHue
OpUJACTCSl YMEHHUIO paccKa3aTb O BBINOJIHEHHOHM paboTe C MpaBUIbHBIM
ynoTpeOJIeHUEM COOTBETCTBYIOUIEH TEPMHUHOJIOTMM M COOJIOJEHUEM JIOTHYECKUX
cBs3el B m3nmaraemoMm matepuaie. Jlis oOygaromuxcs 3[IP Ha ypoBHE OCHOBHOIO
o0miero o0pa3oBaHUsl MO-MPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEAOCTATOUYHBIN
YPOBEHb Pa3BUTHUSA OTJEIbHBIX MCUXMUYECKUX IPOLECCOB (BOCHPUATHSA, BHUMAaHMUS,
NaMsITH, MBIIUICHNS ), CH)KEHHBI YPOBEHb WHTEIUIEKTYyaJIbHOTO Pa3BUTHUSA, HU3KUN
yYpOBEHb BBHITIOTHEHHs YUEOHBIX 3aJaHMi, HU3Kas YCHEIHOCTh oO0yudeHus. [loatomy
npyu u3ydeHuu (pusuku TpeOyeTcs LieJeHANpaBiIeHHOE MHTEIUIEKTYalIbHOE Pa3BUTHE
obOyuatomuxcst ¢ 3IIP, orBewaromiee UX OCOOCHHOCTSIM M BO3MOXKHOCTSIM. Y4YeT
ocobenHocteil oOyuwaronmuxcst ¢ 3IIP TpeOyer, u4TOOBI NpU H3YyYEHHUH HOBOIO
MaTepualia 00s3aTesIbHO MPOUCXOANIO MHOTOKPATHOE €r0 TOBTOPEHHUE; paCIIUPEHHOE
pacCMOTpPEHHE TEM U BOINPOCOB, PACKPHIBAIOIIUX CBs3b (U3UKU C JKU3HBIO;
aKTyaJu3alys NEPBUYHOTO )KU3HEHHOT'O OIbITa 00YYaroIMXCsl.



VYcBoeHne mporpaMMHOrO MaTepuania 1o (U3MKE BBI3BIBACT OOJIBIINE
3arpyaHeHus y oOyuatomuxcsi ¢ 3IIP, mostomy Teopusi mzyudaercsi 0e3 BBIBOJIOB
CIOXHBIX (opmys. 3amadyu, TPEOYIOIIME MPUMEHEHUS CIOKHBIX MaTeMaTHYEeCKUX
BBIYHCIICHUN U (OPMYJI, B OCOOCHHOCTH TaKUX TeM, Kak «MeXaHnIeCcKOoe JBMKECHUEY,
«ApxumenoBa cmiaay, «MexaHudecKkass SHEPrus», «IJICKTPUUCCKUE SBICHUNY,
«INEKTPOMATrHUTHEIE SBJICHUS, PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTES.

Ocoboe BHMMaHHWE TPU HM3YYCHHH Kypca (U3WKW YyIETISETCS MOCTAHOBKE M
OpraHU3alMK SKCIIEPUMEHTA, a TAKXKE MPOBEICHUIO (MPEUMYIIICCTBEHHO Ha KaXIOM
ypOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpAamuWii (BO3MOXKHO C  HCIIOJIb30BaHHUEM
AJICKTPOHHOM JIeMOHCTparuu). HekoTopble TeMbl 0053aTebHO JOJDKHBI BKJIFOYAThH
OMOpHBIE JlabopaTopHble PabOThI, KOTOPBIE pPA3BUBAIOT YMEHUE I0JIb30BATHCS
npocTeHuMU  TprUOOpamMu, aHAIM3UPOBATh IMOJNyYEHHBIE JaHHble. B cBsizu ¢
OCOOEHHOCTSIMU  TOBEJEHUST U JedTelbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKANIINI KOHTPOJIb
3a cOOJII0/ICHUEM TIPABUIJI TEXHUKU O0€30MaCHOCTH MPU MPOBEICHUN JTA00OPATOPHBIX U
MPAKTUYECKUX padoT.

bonpmoe BHuManne npu nzydennn Gpusuku moapoctkamu ¢ 3I1P obpammaercs
Ha OBJIQJICHWEC MMU TMPAKTUYECKMMH YMECHHSMHU W HaBbIKamu. [IpemycmarpuBaercs
YMEHBITIICHUE 00beMa TEOPETHUECKUX CBEJCHUH, BKIIOUCHUE OTACIBHBIX TEM WIIH
IENBIX Pa3feioB B MaTepHalbl IS  O030pHOTO, O3HAKOMHUTEIHHOTO WM
dakyapTaTUBHOTO M3ydeHHs. lIpemnaraeTcss ymeHbIIeHHE 00beMa MaTeMaTHYECKHUX
BBIYHCIICHUN 32 CUET YBEITMYCHUS KaYeCTBEHHOTO OIMMCAHMS SIBJICHUH U MPOIECCOB

JlocTaToyHOE KOJWUYECTBO BPEMEHHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIMX CBS3b (PU3UKM C JKU3HBIO, C TEMHU SIBJICHUSIMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIO U3BECTHBI YYEHUKAM U3 X KU3HEHHOTO OIBITA.

MakcuMalbHO ~ MCHOJB3YIOTCS  MEXKIPEIMETHbIE  CBSI3U  C  TaKUMH
TUCHIUIUIMHAMU, Kak reorpadus, Xxumus, Owojorus, T.K. oOydaromuecs c¢ 3I[IP
0COOEHHO HYXKIAIOTCA B MPEMOJHECEHUU OJIHOTO M TOTO K€ y4eOHOro marepuasia B
Pa3NUYHBIX AaCMEeKTaX, B €ro BapbHUPOBAHUM, B HEOJHOKPATHOM TMOBTOPEHUU U
3aKpEIUIEHUH  TOJYYEHHBIX 3HAHUW W MNPAKTHUYECKUX yMeHuU. [lo3Bonss
paccMaTpuBaTh OJWH W TOT JK€ YUYEOHBIA MaTepwall C Pa3HBIX TOYEK 3PEHUS,
MEXIPEIMETHBIE CBS3H CIIOCOOCTBYIOT €T0 JIYUIIIEeMY OCMBICIICHHUIO, 00JIee TPOYHOMY
3aKPETUICHUIO TIOJYYCHHBIX 3HAHUN U IPAKTUICCKUX YMCHHM.

IIlpumepHble BuAbI JeATedbHOCTH oOy4damomuxcs ¢ 3IIP, oOyciioBieHHBbIE
0COOBLIMHU o0pa3oBaTreIbHbIMHU NMOTPEeOHOCTAMHM ) | o0ecreynBalOIHe
OCMBICJIEHHOE OCBOEHME COAEPKAHUN 00pa30BaHus MO npeaMeTy «Pusuka»

[IpumepHas TemaTHUecKasi 1 TEPMUHOJIOTUYECKAs JIEKCUKA MO Kypcy (pHU3UKU
cootBercTByeT ®OIT OOO.

Conep:xxanne BUAOB AesTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax ¢usuku
onpeaesieTcss X 0coObIMH 00pa30BATENbHBIMU NOTPEOHOCTAMH. [ToMuMO mUpPOKO
ucnoisibdyembix B @OIT OO0 o0mux ais Bcex 00y4arolmuxcsi BUJIOB A€ATEIbHOCTH
ClielyeT YCUIMTh BUJIbI ACSATENbHOCTH, CIELIM(PUYHBIC 7151 TaHHON KaTeropuu AeTei,
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o0ecrneunBaroIIle OCMBICIIEHHOE OCBOCHUE COJEpKaHUsI 00pa30BaHus MO MPEIMETY:
YCWIEHHE NPEIMETHO-IPAKTUYECKON IEATEIBHOCTH C AKTHBU3ALMEN CEHCOPHBIX
CUCTEM; OCBOEHME MaTepuaia C ONOpOi Ha alrOpHUTM; «IOLIArOBOCTH» B M3yYECHHH
MaTepuaa; UCIOJIb30BaHUE JOMOTHUTEIBHON BU3yallbHOM OMOPHI (CXEMBI, IIa0IO0HBI,
OMOpHBIE TaOJIMIIBI); PEYEBOM OTYET O MPOLECCE M PE3YJbTATe ACSATEIbHOCTH;
BBINIOJIHEHNE CIIELMAJbHBIX 3aJaHHUi, 00eCHeunBalOUIMX KOPPEKLUHIO PETryJIALHH
y4eOHO-I03HaBATEIbHOM JIEATETbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3yJIbTaTa.

Jiis oOydarommxcs ¢ 3P cymiecTBeHHbIM SIBIAIOTCS TpPUEMBI padOTHI €
JEKCUYECKUM MaTepuaioM mo mnpeaMmery. IIpoBoautcs cnenuanbHas padoTa Mo
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYAIOIMXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3y4yaemble TEpMUHBI BBOASTCS HA TIOJIMCEHCOPHOM OCHOBE, 00sI3aTelIbHA BU3YyaJIbHAS
HOJJEPAKKA, AITOPUTMBI paOOTHI C ONIPENETICHUEM, OITIOPHBIE CXEMBI JIJIS aKTyalIn3allun
TEPMHUHOJIOTHH.

B cBs13u ¢ 0ocobbpiMu 00pa3zoBaTenbHBIMU MOTPeOHOCTIMU 00yUatontuxcs ¢ 311P,
IpU MJIAHUPOBAHUHU PpaOOThl YUEHUKA HA YPOKE CIIEYET MPUIAEPHKUBATHCS CIEAYIOUINX
MOMEHTOB:

1. Ilpu ompoce HeoOXoaAMMO: [daBaTh aJrOPUTM OTBETA; pa3pelniarh
[10JIb30BAaThCS MJIAHOM, COCTABJIEHHBIM TP MOJATOTOBKE JOMAILIHErO 3aJaHus; 1aBaTh
00JIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Y IOCKHU; pa3pellaTh JAejaTh NPeIBaApUTEIbHbIC
3aMKCH, MOJIb30BATHCS HATISAHBIMUA TOCOOUSIMH.

2. Ilo BO3MOXXHOCTH 3aJaBaTh OOYYaOIIMMCS HABOJSUIME U YTOYHSIOLIUE
BOIIPOCHI, KOTOPBIE MOMOTYT UM TMOCIE0BATENBHO U3JI0KUTH MaTepuall.

3. CucremaTHuecKku MPOBEPSATh YCBOCHHE Marepuaia Mo TeMam YPOKOB, IS
CBOEBPEMEHHOI0 OOHAPY>KEHUS TPOOEIIOB B IPOIIEIIIEM MaTepHale.

4. B npouecce U3y4eHUs HOBOTO MaTepuala BHUMaHUE YUEHUKOB oOpaliaercs
Ha HauOoJiee CIOXKHBIE pa3zeiibl u3ydyaeMoil TeMbl. Heo6xoanmo vaie oOpamaThses K
HUM C BOIIPOCAMH, BBISICHSIOIIMMU IOHUMaHue y4eOHOT0 MaTepHralia, CTMMYJINPOBATh
BOIIPOCHI PU 3aTPYyAHEHUSAX B YCBOEHUN HOBOTO MaTepHaIa.

Mecto yueOHOro npeamera « ®u3suka» B y4eOHOM IIaHe

B cootBerctBUM c DenepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOI'O 00IIero o0pa3oBaHus y4eOHbIN npenMeT «Du3nKa» BXOJUT
B MpeAMETHYI0 o00nacTh «EcTecTBEeHHBIE HAyKu» WM SBISETCA 00S3aTENbHBIM IS
uzydeHusi. Comepkanue ydeOHOTO mpeamera «Du3nkay, TNPEICTABICHHOE B
®denepanpHOil paboueit mporpamme, cootrBeTctByer PI'OC OO0, dDenepanpHOi
o0pa3oBaTeIbHOM MpOrpaMMe OCHOBHOIO oOmiero ooOpazoBanusi, denepanbHOI
aJanTUPOBAHHOW 00pa30BaTEIbHON MPOTPaMME OCHOBHOTO 00111eT0 00pa3oBaHus it
oOydaromuxcst € 3aJepkKKOM mcuxudeckoro paszputus. OOIIee YWCIO 4YacoB,
PEKOMEHJIOBAaHHBIX ISl M3yuyeHus (pu3uku Ha 6a30BOM ypoBHe, — 238 yacoB: B 7
Kjacce — 68 yacoB (2 yaca B HeJleNn0), B 8 Kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
kiacce — 102 gaca (3 yaca B HefIeNi0).



COHEPKXAHUE YUYEGHOI'O ITPEJAMETA «®U3MKA»

7 KIIACC

Pazgen 1. ®u3uka v e€ poJib B IO3HAHUHU OKPY/KAKOIIEro M1upa

®usnka — Hayka o npupoje. SIenenus npupoas (MC!). Ousnueckue sBIEHUS:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckre BeIUYUHBL. M3MepeHue GU3HUECKUX BeIWYUH. Qusuyeckue
npubopwl’. Ilozpewnocmo usmepenuii. MexayHapoaHas CUCTEMA €IMHHUIL,

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAyKU U3Yy4aloT NpUpoay. Ecmecmeenno-
HAYUHbILL  MemoO NO3HAHUA: HAOM0OeHue, HNOCMAHOBKA HAYYHO20 60Npocd,
8bIOBUIICEHUE — 2UNOme3, IKCNepuMeHm no HpoeepKke 2unomes, o0ObvIACHeHUe
Hab00aemoz20 saenenus. Onucanue Qu3uueckux s61eHUl ¢ NOMOUbIO MOOeell.

[Ipenmer u MeToAbl GUBHUKH.

JMemoncmpayuu’

1.  MexaHudeckue, TEIUIOBBIE, DIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC
SBJICHHS.

2. dusnyeckue npubOpPLI U MPOLEAYpa MPAMBIX H3MEPEHUI aHAIOTOBEIM M

U (pPOBBIM MPUOOPOM.

Jlabopamopnsie padbomul u onvimol

1.Onpenenenrie 1EHBl JEIEHUS H3MEPUTEIBHOrO Mpubopa (MCHONb3Ys
TEXHOJOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. 3mepenne pacCTosIHUM.

3. smepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea

4. Onpeoenenue pazmepos Manbix mei.

5. M3mepeHne TeMIiiepaTypbl NHpPHU IOMOIIM KUIKOCTHOIO TEpMOMETpa H
JaTYMKA TEMIIEPATYPHI.

6. Ilposedenue uccrnedosanusi no nposepke cunomeswvi: OAIbLHOCMb NONEMA
WapuKa, nyweHHo20 20pU30HmMaibHo, mem 6ovuie, uem 601vue blcoma nycKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BellleCTBA

CrpoeHue BelecTBa: aTroMbl M MOJEKYJbL, ux pasmepsl. Onvimeol,
o0oka3zviearoujue OUCKpemuoe CmpoeHue eujecmad.

JIBmokeHne dactuil BemecTBa. CBSA3b CKOPOCTHM JBHXKEHHS YacTHI[ C
Temrneparypoil. bpoyHoBckoe nBumwxkenue, auddysus. Bzaumooeiicmsue uacmuy
geujecmea. npumsdiceHue U OmmaniKusanue.

ArperaTHbie COCTOSIHUS BEIIECTBA: CMpOeEHUe 2a308, JHCUOKOCMeEU U MEEPObLX
(kpucmaniuueckux) men. Bzaumocesazv mexcdy ceolucmeamu 6ewecms 8 pPAasHulX

' MC - sieMeHTBI cOflepKaHusl, BKIIOYAIOIINE MEKIPEIMETHBIE CBA3H, KOTOPHIE TTOAPOOHEE PACKPBITHI B
TEMaTHYECKOM IUIaHWPOBAHUH.

2 351ech u masee KypcuBOM 0603HAYEHBI TEMBI, M3yUEeHHE KOTOPBIX MPOBOIMTCS B O3HAKOMUTENBHOM TiaHe. [lenaror
CaMOCTOSITENTFHO OIIpEIeNIIeT 00beM H3y4aeMOoro MaTepHaa.

3 Bee JlemoHcTpanuu 1 JJabopaTopHbie paboThl, PEICTABIEHHBIE B COIEPKAHUM, JIOMYCKAETCs (MOMKHO) HPOBOIUTH,
UCTIOJNB3Ys HH(POPMAITHOHHBIC M DJICKTPOHHBIC TEXHOJIOTHH (I[PPOBBIC 00Pa30BATEIBLHBIC PECYPCHI).
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acpecamublX COCMOSHUAX U UX AMOMHO-MOJEKYIAPHbIM cmpoetuem. Ocobennocmu
azpe2ammubix COCMOSHULL BOObL.

Jemoncmpayuu®

1. HaGmronenue 6poyHOBCKOTO IBMKCHHUS.

2. Habmonenue nquddysum.

3. Habarooenue sisnenutl, 00bACHAIOWUXCS NPUMSIICEHUEM UTU OMMAIKUBAHUEM
yacmuy eeujecmsa.

Jlabopamopnuvie padbomovt u onvimol

1. Oyenxa Ouamempa amoma MemoOOM P08 (C UCHOIL30BAHUEM
gdomoepaguii).

2. OnbITHI 110 HAOTIOJCHHUIO TETIOBOTO PACIIMPEHHMSI Ta30B.

3. OmnbIThl 1O OOHAPY)KEHUIO JIEUCTBHS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS
(271eKmpoHHan 0emMoHCcmpauus).

Pa3ngen 3. /IBH:KeHHe H B3aUMOAeHCTBHE TeJl

Mexannueckoe JBHKEHHE. PaBHOMEpPHOE UM HEPAaBHOMEPHOE JIBUKECHUE.
Ckopoctb. Cpedusisi ckopocmsv npu HepasHoOMepHoM OgudiceHuu. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SBnenue uHepUUU. 3aKOoH uHepyuu. B3aumooeticmeue men Kax NpUdUHA
usMeHeHuss ckopocmu O0gudxceHus men. Macca kak mepa unepmHoOcmu mend.
[TnotHocTh BemecTBa. C6s3b NIOMHOCIU C KOTUYECMBOM MOAEKY 8 eOUHUYEe 00bEMA
geujecmaa.

Cwiia kak XapakTepucTuka B3aumoneuctBusa ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpto Ounamomempa. SIBICHUE TATOTCHUS W CHUJA
Tsokectu. Cuna msasxcecmu Ha opyeux niawemax (MC). Bec tenma. HeBecoMocCTb.
CnoxeHue cui, HalpaBJIEHHBIX MO OAHON npsmoil. PaBHoaeicTByromas cuit. Cuna
mpenus. Tpenue ckoavbocenus u mpenue noxos. 1penue 6 npupooe u mexuuxe (MC).

Jemoncmpayuu’

1. Habmoienne MexaHu4eckoro JBUKEHHS Teja.

2. N3mepenne cKkopoCTH NPSMOJIMHENHOTO JBHKECHMUS.

3.  HaOmroneHue siBNEHUS HHEPLUU.

4. Habnronenue n3aMeHeHusi CKOpOCTH P B3aUMOJECHCTBUU TEN.

3. CpaBHeHUE Macc 10 B3aUMOJACHCTBUIO TEI.

6. CroxeHune CHl, HallpaBJICHHBIX 10 OJHOW MPSAMOM.

Jlabopamopnuie padbomovt u onvimol

1. Omnpenenenre CKOPOCTH paBHOMEPHOTO ABMXKEHUS (LIapUKa B )KUIKOCTH,
MOJIENU DJIEKTPUUECKOTO aBTOMOOWIIS U T. 11.) (91eKMPOHHAA 0EMOHCMPAYUS).

2. Omnpenenenue cpelHeld CKOPOCTH CKOJIBKEHUsI OpycKa WM IIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.

3. OrnpeneneHue mI0THOCTU TBEPIOTO TENA.

4 351ech U jlajiee IPUBOUTCS PACIIMPEHHBII epedeHb 1ab0PaTOPHEIX PaboT U OIIBITOB, U3 KOTOPOrO YUMTEND J€IaeT
BBIOOP 110 CBOEMY YCMOTPEHHUIO.



4. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHUs (aedopmariv)
NPY>KUHBI OT PUIOKEHHON CHUIIBI.

5. OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJBXKEHHUS OT
BEca TeJla U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszgeua 4. /laBjieHue TBEPABIX TeJl, }KUAKOCTEH U ra30B

Hasnenue. Cnocodvl ymenvuienuss u yseauvenus oaenenus. [lasnenue easza.
3asucumocms Oasnenus 2aza om o00véma, memnepamypwvl. Ilepedaua Oaeénenus
meépobiMu menamu, icuokocmamu u eazamu. 3axon Ilackana. Ilneemamuueckue
Mauiunsl. 3aBUCUMOCTD JABJICHUS KUAKOCTH OT riyounsl. Coobwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

AtMocdepa 3emnn u arMmocdepHoe AaBieHue. [lpuuumsl cywecmeosanus
6030ywiHol obonouxu 3emau. Onwvim Toppuuennu. Hsmepenue ammocgpeproco
oasnenus. 3a8UcCUMOCb amMOChepHo20 0asieHUus Om 8blCOMbL HAO YPOBHEM MODAL.
IIpubopwl 0nsa usmeperus ammocghepHo2o 0asieHus.

eticmeue srcuoxocmu u 2a3a Ha NOSPYAHCEHHOE 8 HUX meslo. BhITaIKUBaomas
(apxumenoBa) cuna. 3axon Apxumeda. llnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBHCHUMOCTB JABJIEHUA ra3a OT TEMIEPATYPHI.

2. [lepenaya naBineHUst JKUAKOCTBIO U Ta30M.

3. Coobmiaroiuecs: CoCy/ibl.

4. I'mppasinueckuit mpecc.

5. [IposiBneHue neicTBust aTMOCPEPHOTrO JIABJICHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEéMa MOTPYKEHHOW YaCTH
T€Ja ¥ IJIOTHOCTH JKHJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcoBue miaBaHus Te: IUIABAHUE WM MOTPYKEHHUE TEIl B 3aBUCUMOCTH

OT COOTHOIICHUS IUIOTHOCTEH Teja M YKUIKOCTH.
Jlabopamophuie pabomul u onvimol

1.  HccnemoBaHue 3aBUCMMOCTH Beca Tella B BoJIe OT 00bEMa MOrpyKEHHOU
B KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHre BBITUIKABAONIEH CHJIBI, JCHUCTBYIONIEHM Ha TENO,
NOTPYKEHHOE B KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEM CHJIBbI, JECUCTBYIOLIEH Ha
TEJIO B )KUIKOCTH, OT MacChl Tea.

4. OnpITEI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI,

JEHCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOrpyKEHHOM B KUJKOCTh YaCTH Teja
1 OT INTIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue  apeomerpa  WiIM  KOHCTPYHPOBAHUE  JIOAKHU
Y OlpeJIeIEHUE €€ IPy30I0AbEMHOCTH.

Pazgea S. PaGoTa u MOIIHOCTB. JHeprUs
Mexannyeckasi pabota. MOIIHOCTb.
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[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [lpasuno
pasrosecus pviuaea. llpumenenue npasuia pasrnogecus pvluaza Kk 010Ky. «3010moe
npasuno» mexarnuxu. KIIJ] mpocteix mexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckas u NOMEHYUANbHAS — IHEP2US.
lIpespawenue o0o0no2co 6uda mexanuueckou sHepeuu 6 Opy2ou. 3aKOH COXpaHEHUS
SHEPIrUu B MEXaHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomet u onvimor*

1. Omnpenenenre pabOThl CUJIBI TPEHUS PU PABHOMEPHOM JBUKEHUU Tella
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycioBUil paBHOBECHS pblyara.

3. N3mepenue KIIJI HAKJIOHHOM IUIOCKOCTHU (31ekmponnan
oeMoHcmpauus).

4. N3yyeHne 3akoHa COXpPaHEHUSI MEXAHUYECKOW DHEPTUU (271eKMPOHHAA
oemoncmpauus).

8 KUIACC

Paspnen 6. TenuioBble siBJICHUSA

OcHosHble  NON0JCEeHUs  MONEKYIAPHO-KUHEMUYECKOU mMeopuu  CmpoeHusl
sewecmea. Macca u pasmepvr amomog u monekyn. Onvimvl, noomeepircoaoujue
OCHOBHbLE NONOIHCEHUSL MONEKYIAAPHO-KUHEMUYECKOL MeopUul.

Mopenu TBEPAOro, XKUAKOTO M Tra3000pa3HOr0 COCTOSHUU BEILIECTBA.
Kpucmannuueckue u amopgpnvie mena. ObwscHenue ceolicmea 2azos, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MOJIeKYIAPHO-KUHEMUYeCKol meopuu.
CmauuBaHue u kanuiiapHvle aeienus. 1ennogoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypvl cO CKOPOCMbIO MENN0B020 OBUNCEHUS.
yacmuy.

Buytpennsis  sHeprua. Cnocobvl  uzmeHeHusi  GHYMpPEHHeEU  dHepeUU:
menionepeoaya u cogepuierue pabomoi. Buovl menionepedauu. menionposooHoCmb,
KOHBEKYUs, U3yyeHue.

KonunuectBo TemnoTsl. Yoenvnas mennoémxocms eewecmea. Tennoobmen u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

IInasnenue u omeepoesanue KpUCMAIIUYECKUx gewecms. Yoenvhas menioma
nnaenenus. Ilapoobpazoeanue u kondencayus. Ucnapenue (MC). Kunenue. Yoenvnas
menjioma  napooopaso8anus.  3a8UCUMOCMb  MeMNepamypvl — KUNneHus  om
ammocgheproco oasnenus. Brascnocms 6030yxa.

DHeprus TOIIMBa. YoenvHas menioma c2opanusi.

Ipunyunvr pabomsr mennogvix Osucameneu. KIIJ] mennogozo oeucamerns.
Tennosvle 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npeepawenus dsHepauu 6 menniosgwvix npoyeccax (MC).

Hemoncmpayuu
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1. Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

2. Habmonenune nuddysun.

3. Habmronenue sBIIeHUN CMauyMBaHUS U KaMJUIAPHBIX SBIICHHM.

4. Habnroienue TemnoBoro pacmupeHust Ted.

5. N3meHenue naBiaeHus rasza npu U3MEHEHUU 00bEMa M HAarpeBaHUM WIH
OXJIQXKICHHH.

6. [IpaBuia u3MepeHus TEMIIEPATYPHI.

1. Bunap! Termonepenaun.

8. OxJtaxkieHue npu COBEpIIEHUU paOOTHI.

9 HarpeBanue npu coBepiieHH padOThl BHEITHUMU CUJIAMHU.

10. CpaBHeHHUE TEMIOEMKOCTEN Pa3IUYHBIX BEILIECTB.

11. HaOmroneuue KAeHus.

12. HaGmroneHne moCcTOSHCTBA TEMIIEPATYPhI MPH TUIABICHUH.
13. Mopenu TEIUIOBLIX ABUTATEIIEH.

Jlabopamophuie pabomul u onvimol

1. OnbITEl 110 OOHAPYKEHUIO JEUCTBUSA CHJI MOJEKYJISIPHOTO MPUTSHKEHUS
(371ekmponnan oemoncmpayus).

2. OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.

3. OnpITel MO HAOJIIOIECHUIO TEIJIOBOTO PACHIMPEHHUs Ta30B, KUJAKOCTEH H
TBEPABIX TEIL.

4. Ornpenenenue qaBieHUs BO3lyXa B Oa/sIOHE MITIPHUIIA.

5. OnbITHl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb JABJICHHS BO3[yXa OT €ro
00bEMa 1 HArpeBaHUS WA OXJIAXKIACHUS.

6. IIposepxa cunomesvi JUHEUHOU 3ABUCUMOCTIU ONUHBL CMONOUKA
HCUOKOCMU 8 MEPMOMEMPUYEcKol mpyoKke om memnepamypbi.

7. HaGnronenue u3MeHeHUs: BHYTpPEHHEH OJHEpruu Tejaa B pe3ysbTaTe
TeIuIonepe auu U paboThl BHEIIHUX CHJL.

8. HccnenoBanue siBIEHUS TEIJIOOOMEHAa MpPU CMELIMBAHUU XOJIOJAHON U

ropsiuer BOJIBL.

9. Omnpeoenenue xonuwecmaa meniomsl, NOJY4eHHO20 8000l NPU MENI00OMeHe
C HazpemuiM MEeMAIIUYeCKUM YUTUHOPOM.

10. HccnenoBanue npouecca nCnapeHusl.

11. OmnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTU BO3AYXa.

12.  Omnpeoenenue yoenvHou meniomol niaeieHus 1vod.

Pazgea 7. JjekTpuyecKue 1 MArHUTHbIE SIBJICHUS

Onexmpuzayusa men. [IBa pona dJIEKTPUYECKUX 3apsnoB. B3anmopeicTeue
3apSKEHHBIX TEJl.

OnexTpuueckoe noine. [lpunyun cynepno3uyuu s1eKmpuyeckux noneu (Ha
KauecmeenHoM YpPOGHe).

Hocumenu snexmpuueckux 3aps006. D1eMenmapHulil 31eKmpuieckuil 3apsio.
Cmpoenue amoma. IIpOBOIHUKH U TUAIEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUIECKOTO
3apsja.
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DJIEKTpUUECKUM TOK. VYcrosus cywecmeosanus d21eKmpuiueckoco moxa.
HMCTOYHUKM TMOCTOSIHHOTO TOKa. JIeMCTBHS SJEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHYECKOE, MATHUTHOE). D1eKmpudeckuti moK 8 HCuOKOCmsax u 2asax.

PaGota W MOIIHOCTH JJIEKTPUUECKOTO TOKa. J3axon Jicoyras—Jlenya.
Onexmpuueckue yenu u nompeoumenu JNEKMPUYECKOU dSHepeuu 6 Obimy.
OnekTpuueckas uenb. Cuina Toka. DIeKTpudeckoe HampspkeHue. CONpOoTHBIICHHE
MPOBOJIHUKA. YOenvHoe conpomuenenue gewjecmaa. 3akon Oma I ydyacTka Iemu.
[TocnenoBaTtenbHOE W MapalyieIbHOE COEAWMHEHHUE TPOBOJHUKOB. Kopomkoe
3aMbIKaHUe.

[TocTrostHHBIe MarHuThI. B3anMoelicTBHE MOCTOSIHHBIX MarHuToB. Mazsnummuoe
none. Maenummnoe none 3emau u e2o 3Havenue 0 dHcuzHu Ha 3emne. Onvim Ipcmeoa.
Maecnumnoe none snekmpuueckoz2o moxa. llpumenenue s1eKkmpomacHumos 8 mexHuxe.
lleticmeue macHumuo20 NONSL HA NPOBOOHUK C MOKOM. Diekmpoosucameln
NOCMosiHHO020  moKa. Hcnonvsosanue  snekmpoosucameneti. 8  MEXHUYECKUX
YCMPOUCMBax u Ha mpaHcnopme.

Onvimor @apaoes. HAesnenue snekmpomacnummuou unoykyuu. Ipasuno Jlenya.
Onexmpoeenepamop. Cnocobvl noyueHus 31eKmpuieckol dHepauu. IAEKTPOCTAHITAH
Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpayuu

1. DIIeKTpU3aLUS TEIL.

2. JIBa poja 2JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSXKEHHBIX TE.
3. YCTpONCTBO U IEMCTBUE JIEKTPOCKOTIA.

4. DJIEKTPOCTATUYECKAsI UHIAYKIIUS.

5. 3aKOH COXpaHEHUS IEKTPUUECKUX 3apsIOB.

6. [IpoBOAHUKH U TUAIICKTPUKH.

7. MopaenupoBaHue CUITOBBIX JIMHHUI 3JIEKTPUUYECKOTO MOJIS.

8. HcTOYHMKM TOCTOSIHHOTO TOKA.

0. JIeWCTBHS ANEKTPUIECKOTO TOKA.

10.  DnexkTpudecKuit TOK B KHUJIKOCTH.

11. Ta3oBbIit pa3ps.

12.  H3mepeHue Cuiibl TOKa aMIIEPMETPOM.

13. H3mepeHue aneKTpUYECKOro HAIPSHKEHHS BOJIBTMETPOM.

14.  Peocrar n MarasuH CONPOTUBJIEHUN.

15. BzaumojeicTBHE TOCTOSHHBIX MArHUTOB.

16. MoaenrpoBaHre HEBO3MOKXHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
17. MopenupoBaHue MarHUTHBIX TMOJICH MOCTOSHHBIX MarHUTOB.
18.  OmmwIT Dpcrena.

19. MarnuTHOE noJyie ToKa. DJIEKTPOMAarHur.

20. JleiicTBME MarHMTHOIO MOJISI HA MPOBOJIHUK C TOKOM.

21.  DneKTpoJBUTaTeNlb HOCTOSHHOTO TOKA.

22. HccnenoBaHue SIBIECHUS 3JIEKTPOMArHUTHON MHAYKIUU.

23.  OmnbiTel @apajes.

24. 3aBHCHMMOCTb HANpaBJICHHUs HMHAYKIMOHHOIO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHMUS.
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25.  DIEeKTpOreHepaTop NOCTOSIHHOTO TOKA.
Jlabopamophuie pabomul u onvimol

1.  OnpiTel 1O HAOMIOAEHUIO SJEKTPHU3ALMM TN HMHAYKUHEH U Tpu
CONIPUKOCHOBEHUHU.

2. HccnenmoBanue NEHUCTBUS AIIEKTPUYECKOTO TMOJS HAa MPOBOJHUKUA U
TUDIIEKTPUKU.

3. COopka u npoBepka pabOThI JJIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.

4.  HM3mepeHue u peryIupoBaHHUe CUJIBI TOKA.

5. N3mepenue u peryaupoBaHue HaNPsKEHUS.

6.  HUccrneoosanue 3asucumocmu cuivl moka, uoyuwe2o uepes pe3ucmop, om
CONPOMUBNEHUSL Pe3UCMOPA U HANPANCEHUS HA Pe3UCmope.

7. Onvimet, oeMoHCcmpupylowue  3a8UCUMOCHb INEeKMPU4ecK020
CONpOmMuUBIeHUs. NPOBOOHUKA OM €20 ONUHbL, NIOWAoU NONEPeyHO020 CedeHus: U
mamepuana.

8. Ilposepxa npasuna croxcenus HANPANXCEHUN Npu Nocie008amenbHoOM
coeOuHeHUulU 08YX pe3Ucmopos.

9. Ilposepxa npasuna 01a cuivbl moxa npu NApPAIIenbHOM COEOUHEHUU
Pe3UCmopos.

10.  Omnpenenenue pabOThI IAEKTPUUECKOTO TOKA, UYIIETO YEPE3 PEIUCTOP.

11.  OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

12.  HccnenoBaHne 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO Yepe3 JaMIIOUKy, OT
HaIpsKEHUS Ha HEH.

13.  Onpeoenenue KII/[ nacpesamerns.

14. HccnenoBaHne MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. M3yuyeHwe MarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TMpPU  UX
00BEIMHEHUU U Pa3JICICHUH.

16. HccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnsITel, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTH CHJIBI B3aUMOJEHUCTBUS
KATYIIKH C TOKOM M MarHuTa OT CUJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIIKE.

18.  M3yuyeHue nevicTBHsS MarHUTHOTO ITOJIS1 HA IPOBOJHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 31eKmpoosu2amess.

20. HN3mepenune KII/] anexTpoaBuraTeabHON yCTaHOBKH.

21. OneITEl IO HCCIEAOBAHUIO SIBIICHUS SJICKTPOMArHUTHOM WHIYKIIHU:
UCCIIENOBAaHUE N3MEHEHUI 3HAYEHUS U HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pazgen 8. Mexanuveckue siBJIeHUA

Mexannueckoe nBukeHue. MarepuanpHas Touyka. (Cucrema  OTCYETA.
OTHOCHUTENBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MNPAMOJIMHENHOE
nBwkeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpenHssi u MeHOBEHHAs
CKOpOCMb mena npu HEPAGHOMEPHOM OBUICEHUU.
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VYckopenue. Pasnoyckopennoe npamonunetinoe o0gudceHue. (CB0OOOIHOE
nagenue. Onvimul [ anunes.

Jluneunas u yenosas ckopocmu. LlenmpocmpemumenvrHoe ycKopeHnue.

ITepBeiit 3ak0oH HproTtoHa. Bropoit 3akon Herotona. Tperuit 3akon HeroToHa.
Ipunyun cynepnozuyuu cuJ.

Cuna ynpyeocmu. 3axon I yka. Cuna mpenus: cuia mpenusi CKOJIbH#CeHUsl, CUld
MpeHUs NoKosl, Opyaue uobl MpPeHUsL.

Cuna TSKECTHU M 3aKOH BCEMUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
naaeHus. Jeuswcenue nianem eoxpye Coanya (MC). Ilepeas kocmuueckas ckopocmo.
Hesecomocmo u nepezpysxu.

PaBHOBecue MmarepuanbHOU TOYKH. AOcontomHo meépooe meno. Pasnosecue
meép0o2o mena ¢ 3aKPeniéHHol ocvio paujerus. MOMEHT cuibl. [{enmp msoicecmu.

Nmvmnynec Tena. Hsmenenue umnynvca. Umnynsc cunvl. 3aKOH COXPAHEHHS
uMItyiasca. Peaktusnoe aemxenue (MC).

Mexanundeckasi paboTa 1 MOITHOCTh. PaboTa cun TsoKkecTu, ynpy2ocmu, mpeHus.
Cesazv  onepeuu u pabomoi. lloTeHIMaNbHAs BSHEPIrUs Tena, IOAHATOrO HaJ
IOBEPXHOCTBIO 3eMIU. [lomenyuanvras suepaus cocamoi npyxcunsl. Kunernyeckas
sHeprusa. Teopema o Kunemuyeckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruu.

Hemoncmpayuu

1. Habnronenne MexaHM4ecKoro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ
OTCYETA.

2. CpaBHeHUE TyT€W W TPACKTOPUM ABMKEHHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIbHO Pa3HbIX TEJI OTCUETA.

3. N3mepeHne CKkOpoCTH U YCKOPEHUS MPSIMOJIUHEMHOTO JIBUKEHMUSL.

4. HccnenoBanue nmpru3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

3. Habmronenune nBMKEHUsI Tea MO OKPYKHOCTH.

6. Habmronerne MeXaHMYECKMX SBJICHHUM, IPOMCXOJAININX B CHCTEME

orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBUKCHUH OTHOCUTEIHHO
KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTbh YCKOpPEHHUS TeJla OT MACChl TeJla U JEUCTBYIOIIEH HA HEro
CHJIBI.

8. Habnronenue paBeHcTBa CUIJT PU B3aUMOICUCTBUU TEJL.

9 HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHUM.

10. Ilepenaua umityibca Ipu B3aUMOIEHCTBUM TEI.

11. TIpeoOpa3oBaHus S3HEPTUU IPU B3aUMOJCHCTBUU TEI.

12.  CoxpaHeHue UMITyJIbca NPU HEYNPYTOM B3aUMOICHCTBUMU.

13. CoxpaHeHue uMITyJibca Mpu aOCOIIOTHO YIIPYTOM B3aUMOICUCTBUU.

14. HaGmromeHne peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHue MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM MaJACHUH.

16. CoxpaHeHHEe MEXaHMYECKOM »HHEPruu NpU JABUKEHUHM Tella MOJ
JNEUCTBUEM TPy KUHBI.

Jlabopamopnuie pabomot u onvimul
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1. Koncmpyuposanue mpaxma ons paseona u oanvhelue2o pagHOMepHO20
OBUIICEHUS WAPUKA UTU TNENEHCKU.

2. OnpeneneHue CpeTHEH CKOPOCTH CKOJBXKEHUS OpYyCKa WIIM JABMIKCHHS
HIapUKa 10 HAKJIOHHOM IIOCKOCTH.

3. Ornpenenenue yCKOpEHHsI Tejla MPU PaBHOYCKOPEHHOM JBHKEHHUH IO
HAKJIOHHOU IIJIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HauallbHOW CKOPOCTH.

5. lIposepxa ecunome3svl: eciu npu pPasHOYCKOPEHHOM O8UMCEHUU 0e3

HAYaIbHOU CKopocmu nymu OmHOCAMCA KAk pﬂd HeYemmuix quces, mo
coomeemcmeyrouue npomesICymKu 6pemenu 0O0UHAKOBDIL.

6.  HccrenoBaHwe 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIBHOTO JIaBIICHUSI.

7. Omnpenenenre kKodhPUIMEHTa TPEHUS CKOJBKEHUS.

8. Onpenenenue KECTKOCTH MPYKUHBI.

9.  Ompenenenrie pabOTHI CHIIBI TPEHHUS MIPU PABHOMEPHOM JIBIDKCHHUU Teja

[0 TOPU30HTAIBHOM MOBEPXHOCTH.

10. Omnpenenenue pabOThl CHJIBI YOPYrOCTH TpU NOABEME TIpy3a
C MCTIOIb30BAaHUEM HETIOIBIKHOTO U MOABIKHOTO OJIOKOB.

11. M3ydeHwue 3aKOHA COXpPAHEHHUS YHEPTHH.

Pa3nen 9. Mexannuyeckue KoJieOaHUS M BOJIHbI

KonebarensHoe aBmkeHune. OCHOBHBIE XapaKTEPUCTHUKU KOJIEOAHUM: MEPUO/I,
4acToTa, aMIIuTyfa. Mamemamuyeckui u npyscunnvii maamuuxu. IIpeepawenue
SHepeUU npu Ko1ebameibHOM O8UNHCEHUU.

3aryxatouue konedanus. BeinyxaeHHble kojaebanus. Pezonanc.

Mexanndeckue BodHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonbhbie u
nonepeymnbvle 80HbL. /[IUHA B80JIHbL U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80JIHbL 8 MBEPOOM meite, ceticmuyeckue 8onHbl (MC).

3ByK. I pomxocmo 38yka u evicoma mouna. Ompadicenue 38yka. Ungpaszsyx u

VIbMPA36YK.

Hemoncmpayuu

1. HaGmronenne koneOaHW Tl IOJ JICHMCTBHEM CHIIBI TSHKCCTH M CHIIBI
YIPYTOCTH.

2.  HaGmonenue konebaHUil rpy3a Ha HUTH U HA MPY>KUHE.

3. Habnronenue BoIHYXICHHBIX KOJICOAHHUM U pe30HaHCA.

4. Pacnpoctpanenue npo10bHBIX U IMTONEPEUHBIX BOJIH.

5. Habmnronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHI pE30HAHC.

Jlabopamophuie pabomul u onvimol

l. Onpenenenre YacTOThl W TEpHOJA KOJEOAHUH MaTeMaTU4eCKOro
MasTHHKA.
2. Ornpenenenue 4acTOThl M MEPUOAA KOJIEOAHUN MPYKUHHOTO MasiTHUKA

(3/1eKmpoHHan 0emoHcmpayus).
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3. HccnenoBanue 3aBUCMMOCTH Meproa KoJeOaHUH MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. UccnenoBanne 3aBUCMMOCTH TMepuofa  KoJieOaHUW  MPYKUHHOTO
MasITHUKA OT MACCHI TPy3a (2/1eKMPOHHAA 0eMOHCMPAYUsL).

S. [IpoBepka HE3aBUCUMOCTH NEPHOIA KOJIeOaHU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OneITl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb IEpUOJAa  KojeOaHHid
NPY>KMHHOTO MasTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne  yckopeHHss  CBOOOAHOrO  MAJEHUs  (21eKmpoHHAsA
oemoncmpauus).

Paznen 10. DineKTpOoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJTHbBI

DJIEKTPOMAarHUTHOE  TIOJIE. DJIEKTPOMAarHUTHBIE  BOJIHBI. Cesoticmea
anekmpomacHumuolx 60aH. Illkana snexkmpomachumuvlx 6oaH. Hcnonvzosanue
NIeKMPOMACHUMHBIX BOJIH OJIsl COMOBOU CBA3U.

DneKTpoMarHuTHas npupojia cBera. CkopocTh cBeTa. BojHOBBIE CBOICTBa

CBeTa.

Hemoncmpayuu

1. CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH.

2. BostHOBBIE CBOMICTBA CBETA.

Jlabopamopusie pabomol u onvimot*

1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO
TenedoHa.

Pasnea 11. CBeToBBIC ABJICHUSA

JlyueBas Mosienb cBeta. MictouHuku cBeta. [lpsamonunetinoe pacnpocmpanetue
ceema. 3ammenus Connya u Jlynwi. OTpaxenue cBeta. [lnockoe 3epkano. 3aKow
ompasiceHus ceema.

[Ipenomnenue cBeta. 3aKOH MNpPEIOMIIEHHs CBeTa. [lonnoe ewympennee
ompadicenue ceema. Flcnonvzoeanue NONHO20 BHYMPEHHE20 OMPAdICEHUs 8
ONMUYECKUxX c6emo8o0ax.

Jlunza. Xon nyueid B numH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). Inaz kax onmuueckas cucmema. bausopyxocmuv u
O0AIbHO30PKOCb.

Pasznoorcenue 6enoco ceema 6 cnexkmp. Onvimol Hwiomona. Cnoocenue
CNeKmMpanbHbIX YEEMO8.

Jemoncmpavyuu
[IpssmMomnrHEetHOE pacpOCTpaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tomyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onrtuyueckuid CBETOBO/I.

Xon ayyeil B cobuparoiiei InH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.
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8. [Tomyuyenue n300pa>keHUii ¢ TOMOIIBIO JINH3.

0. [Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTA.
10. Mopaens rnasa.

11. Pa3noxenue 6eI0ro cBeTa B CIICKTP.

12.  Tlomyuenue OGenoro cBeTa MpU CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol

1. UccnenoBanne 3aBUCUMOCTH yIJIa OTPaKEHUSI CBETOBOIO Jiyya OT yria
TaJICHUS.

2. N3ydenune xapakTepuCTUK U300paKeHUs MPeIMeTa B INIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yTJia IPEJIOMIICHHS] CBETOBOIO Jiyda OT yrja
naJieHUs Ha TPAHUIIE «BO3IYX—CTEKIIO.

4. [Tonydenne nzo0pakeHU ¢ TOMOIILI0 COOMPAIOIICH JIUH3BI.

5. Ornpenenenre GOKYCHOTO pacCTOSIHUS U ONTUYCCKON CHJTBI COOMpAIOIIIeH
JIMH3BI (271eKMPOHHAA 0eEMOHCMPAUUsL).

6. OneITBl TIO Pa3NIOKEHUIO OEJNOr0 CBETa B CIEKTP (2J1eKMpPOHHAA
oemoncmpauus).

7. OINBITHI 110 BOCHPHUATHIO IBETA MPEJIMETOB IPH UX HAOIIOJCHUHU UYepe3

LBETOBBIE (PUIIBTPHI.

Paznen 12. KBanToBbI€ sIBJICHUS

Onvimst Pezepgpopoa u minaHerapHas Mojienb atoma. Mojenb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PannoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuenusi. CTpOCHHE aTOMHOTO
anpa. Hyknonnas modens amomHnozo aopa. Uzomonvl. Paouoakmuehvie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix soep.

Snepuble peakuuu. 3aKOHBI COXpPAHEHHUS 3apAIOBOTO M MAacCOBOTO YHCEIL.
Peaxyuu cunmesa u oenenus sioep. Ucmounuxu suepeuu Coanya u 36é30 (MC).

Snepnas oHepreTuka. /lelicmeus paouoaKmMueHvIX U3NYYEHUNl HA JHCUBLLE
opearusmwvl (MC).

Hemoncmpauuu

1. CnekTphl U3ITyYEHHUS U TTOTJIOLICHUS.

2. CnexTphl pa3aIu4HbIX Ia30B.

3. CnekTp Bogopo/a.

4. Habnronenue tpexoB B kamepe Busibcona.

5. PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Perucrpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie padbomovt u onvimol

1. Habnooenue cniownsix u 1uHetiyamsix Cnekmpo8 u3yueHus.

2. HccnenoBanne TPEKOB: U3MEPEHUE SHEPIUU YACTULBI 110 TOPMO3HOMY
nyTH (1o ¢potorpadusim) (31eKmpoHHaAA OeMOHCMPAYUL).

3. N3mepenne paanoakTUBHOTO (HOHA (271eKMPOHHAA OeMOHCMPaUU).
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IHoBTOpHUTEIBLHO-00001IAO NI MOAYJIb

[ToBTOpUTENHEHO-000011aI0IINI MOAYJIb IPEIHA3HAYEH JJI CUCTEMaTU3aluu U
00001IeHHS TPEAMETHOTO COACPKAHUS U OIBITA JAESITEIbHOCTH, TPUOOPETEHHOTO NpU
M3yYEHUHU BCEro Kypca (HU3HKH.

IIpyn n3ydeHUM JAHHOIO MOXYJS PEaNUu3yIOTCS U CUCTEMATH3UPYIOTCS BHJIbI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBAETCS AOCTUKEHUE MPEIMETHBIX H
METaInpeIMETHbBIX [IJITAHUPYEMBIX PE3YJIHTATOB O0yUEHMUs, (DOPMUPYETCS ECTECTBEHHO-
Hay4Hasi TPaMOTHOCTB: OCBOCHHUE HAyYHBIX METOIOB UCCIEA0BAHNUS IBJICHUN TPUPOIBI
U TEXHUKH, OBJAJCHUE YMEHUSMU OOBACHATH (PU3NYECKHE SBICHUS, MPUMEHSA
NOJIyYEHHbIC 3HAHWs, pelarbh 3aJadyd, B TOM UHCJIE KAyeCTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO AEATEIBHOCTHBIA XapaKTep JaHHOIO pa3Jiesia pealin3yeTcs 3a
CYET TOr0, UTO yYaIlIMECS BBIIOIHAIOT 3aJJaHUsI, B KOTOPBIX UM IPEIaraeTcs:

" Ha OCHOBE IMIOJIYYCHHbIX 3HAHUN pacro3HaBaTb W HAYYHO OOBSICHATH
(puznyeckue sIBICHUS B OKPY>KAIOLIEeH MPUPOE U MOBCETHEBHOM KU3HH;

" JCIIOJIB30BaTh MO PYKOBOACTBOM II€Aarora Hay4Hble METO/IbI HCCIIEIOBAHUS
¢u3nyeckux SBICHWI, B TOM UHCJIE M MPOBEPKU THUNOTE3 U MOJyYEHUs
TEOPETUYECKUX BBIBOJIOB;

" OOBSACHATH C ONOPOM Ha JUIAAKTUYECKHM MaTephall Mocje OOCYKIEHUsS C
NeJaroroM Hay4Hble OCHOBBI HamOoJiee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMeEp, MPAKTUYECKOTO HCMOJIb30BAHUS PA3JIMYHBIX HCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX HM3BECTHBIX BUIOB
SHEPIUMu.

Kaxxnas u3 TeM JaHHOTO pa3aena BKIYAET IKCIEPUMEHTAIbHOE HCCIIEI0BAHUE
0000111a0IIero xapakrTepa Ha yCMOTpPEHHE TMeaarora u mpu ero nomoinu. Paznen
3aBepIlIaeTCs IMPOBEACHUEM JIMarHOCTHUYECKOM W OIICHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEJIAMETA
«DPU3NKA» HA YPOBHE OCHOBHOTI'O OBILIEI'O ObPA3OBAHUAA

B nenom pesynbTaThl ocBoeHus oOyuaromumucs ¢ 3P yue6HOro mpemmera
«Duszuka» MOMKHBI COBMAAATh C pesyibraraMu denepaibHON paboyelt mporpaMmsl
OCHOBHOT'O O0IIETO 00pa30BaHMS.

HawnGonee 3HaUnMMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbrate uzydenus Gusuku Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHus y
obyuarorierocst ¢ 3[1P 6ynyt chopmupoBaHbl ClaeayOMNUE TUIHOCTHBIE PE3YIbTAThI
B YaCTH:

1) maTpuOTHYECKOTO BOCIIUTAHHUS
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MPOSIBICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOI
dbusznuecKol HAyKu;

[IEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCUUCKUX YIEHBIX(DU3UKOB;

2) rpa’xJaHCKOTO U JYXOBHO-HPABCTBEHHOI'O BOCIUTAHUSA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYK/IEHUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMPOOJiIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUMU
bu3uKu;

OCO3HAHHME BAXHOCTH MOPAIBHOITUUECKUX TMPUHIUMIIOB B JIESITEIHHOCTH
Y4EHOTO;

3) 5CTETUYECKOTr0 BOCIIMTAHUS:

BOCHPUITHE SCTETUYECKUX KadyecTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH Hay4YHOI'O TTIO3HAHUS:

OCO3HaHME [IEHHOCTH (PU3UYECKOIN HAyKU KaK MOIIIHOTO HHCTPYMEHTA MMO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEUIIEH COCTABIIAIOIIECH KYJIbTYPHI;

pa3BUTHE HAyYHOU JIO0O3HATEIHHOCTH, HHTEpPECa K UCCIEeN0BATEIbCKON
NEeATEIbHOCTH;

5) dbopmupoBaHUS KYJIbTYpPHI 3I0POBbSI H SMOITMOHAIIBHOTO OJ1arOmOJTy s

OCO3HaHME IIEHHOCTH 0Oe3omacHoro oOpa3a KU3HHU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BAXKHOCTHU MPaBUJI 0€30M1aCHOTO MOBEJICHUS Ha TPAHCIIOPTE,
Ha JI0Oporax, ¢ dJIEKTPUUECKUM U TEIUIOBBIM 000PYIOBAHUEM B JOMAIITHUX YCIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa peieKkcHU, MPU3HAHKE CBOETO MpaBa Ha OIMMOKY
U TaKOT'O e MpaBa y APYyroro 4yejaoBeKa;

6) TPYJIOBOTO BOCITUTAHUSL:

7) aKTUBHOE ydacTHE B PEHICHUM MPAKTUYECKUX 3alad (B paMKax CEMbH,
oOpa3oBaTenpbHON  OpraHu3allid,  HACEJIEHHOr0  IMYyHKTa, POJHOIO  Kpas)
TEXHOJIOTUYECKOW M COIMANbHOW HANPABJICHHOCTH, TPEOYIOIIMX B TOM YHUCIE H
bu3nUecKuX 3HAaHUM;

HWHTEPEC K MPAKTUICCKOMY M3yUCHUIO MPohecCuii, CBI3aHHBIX ¢ (PU3UKOMH;

8) PKOJIOTUYECKOT0 BOCIIMTAHUS:

OpUEHTalMsl Ha NpUMEHEHHE (U3MYECKUX 3HAHUM IS pEeIIeHHs 3a/ad B
00JIacTH OKPYKaIOWICH Cpejibl, MJIAaHUPOBAHUS TTOCTYIKOB U OLEHKU UX BO3MOKHBIX
MOCJIEICTBUM JUIsl OKPYKAIOLIEH Cpeibl;

OCO3HAaHHWE TJI00aJBbHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM W MyTed Hux
pelieHus;

9) amanTanuu K U3MEHSIIOIUMCS YCIIOBHUSIM COIMAILHON U IPUPOTHON CPEIbI:

NOTPEeOHOCTh BO B3aMMOJICHCTBUM MTPH BBHIMOJIHEHUH UCCIEA0BAaHUI U TPOESKTOB
(bu3HUecKoil HalPaBIEHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIEHWE YPOBHS CBOEM  KOMIIETEHTHOCTH  4Ye€pe3  MPaKTHUECKYIO
NEeSATENbHOCTD;

NOTPpeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUMU, B TOM YHCIE (POPMYyIUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HUECKUX 00BEKTaX U SIBJICHUSX;

OCOo3HaHHWe Je(UIUTOB COOCTBEHHBIX 3HAHWI W KOMIIETEHTHOCTEH B 00JacTH
buznkwy;
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TJIAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUM;

CTpPEMJICHHUE aHAIM3UPOBATh U BBISABIISATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3UUECKUX 3HAHUMH;

OLICHKAa CBOMX JEHUCTBUM C YYETOM BIMSHHUS HA OKPYXAIOUIYK Cpeny,
BO3MOKHBIX TJIO0ATBHBIX MOCIEICTBUIA.

METANPEAMETHBIE PE3YJIBTATDBI

Osnadenue yHugepcanbHblMu y4eOHbIMU NOZHAGAMETbHOIMU OCIICHEUAMUL:

1) 6a30BBIC IOTUYCCKHUE ICHCTBUS:

BBISIBIISATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKN O0OBEKTOB (SIBICHU);

YCTaHABIMBATh CYIIECTBCHHBI MPHU3HAK KIACCH(PUKAINKA, OCHOBAHUS IS
000011IeHHSs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pacCcMaTpHBaeMbIX (aKTax,
JTAHHBIX U HAOJTFOICHHSX, OTHOCSIINUXCS K (PU3NYECKUM SIBICHUSM;

BBISIBIIATH MPUIMHHOCIIEACTBEHHBIC CBSA3H MPU M3YUEHUN (DU3UICCKUX SBICHUI
U MPOLIECCOB, MPOBOAUTH BBIBOJBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh THUIOTE3bl O B3aUMOCBS3SIX (PU3MUECKUX BEJIIUYUH, MIPU
HEO0OXOIMMOCTH TO/I PYKOBOJICTBOM YUHUTEIIS;

BBIOMpATh Croco0 pemieHus y4eOHOM ¢u3nueckoil 3amadu  (CpaBHEHHE
HECKOJIBKUX BapUAHTOB pEIICHMs, BBIOOpP Hanboiee MOIXOMAIIETO C YYETOM
CaMOCTOSATENLHO BBIICTIEHHBIX KPUTEPUEB) TIOJT PYKOBOJICTBOM YUHTEIIA.

2) 6a30BbIC UCCICAOBATEIBLCKUE ACHCTBHS:

MCITOJIH30BATh BOIIPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHWS;

MPOBOJUTh 1O TUJIaHy OIBIT, HECIOXHBIM (U3HUECKUI DKCIIEPUMEHT,
HEOOJIbIIIOE HCCIIeIOBaHUE (DU3UYECKOTO SIBJICHMS, NPU HEOOXOAUMOCTH O]
PYKOBOJICTBOM YUHUTEIIS,

dbopmynrpoBath O0OOIIEHUS W BBIBOJALI IO pPeE3yjbTaTaM MPOBEIEHHOTO
HaOJII0/ICHUsI, OTIBITA, UCCIIEIOBAHUSI C OTIOPOM Ha TJIaH/aJrOPUTM.

3) pabota ¢ uHhOpMaLIUECH:

IPUMEHSThH Pa3IUYHbIe METO/IbI, HHCTPYMEHTHI ¥ 3aIPOCHI PU MOUCKE U 0TOOpE
uHbOpMAIMU WK JaHHBIX ¢ YYETOM MPEUIOKEHHON yueOHOo# (u3ndeckoil 3amauu,
IpY HEOOXOTUMOCTH O] PYKOBOJICTBOM YUUTEJS;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATH WH(MOPMAITUIO PA3THMYHBIX BUJIOB U (HopM
IIPEICTaBIICHNUS,

CaMOCTOATENILHO  BBIOMpATh  ONTUMANIbHYIO  (opMy  TMpEeACTaBICHUS
uHbOpMAIIMM W WUIIOCTPUPOBATH pEIIaeMbIe 3a/Jaud HECIOXHBIMH CXEMaMH,
TuarpaMMaMu, THOU TpaduKoi 1 UX KOMOWHAITUSMH, TTO/T PYKOBOJICTBOM YUHTEIIS.

Osnadenue YHUBEPCANbHBIMU yueoHvimu KOMMYHUKAMUBGHBIMU
oelicmeuamu:

1) obmienue:

B X0jI¢ 00CYyX/IeHus1 y4eOHOro MaTepuania, pe3yJbTaToB J1a0OpaTOPHBIX padoT
U TPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMbl M BBICKA3bIBAThH
U7eH, HalleJICHHbIE Ha pelIeHWE 3aJaud W MOJJEp’KaHue OJiarokenaTeIbHOCTH
OOIIIEHNS,;
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COIIOCTABJISITh CBOU CYXKJICHUA C CYXIECHUSIMU JAPYTHX YYACTHUKOB JUAJIOra,
0OHApYKMBaTh PA3IUYUE U CXOJICTBO MO3UIINIA;

BBIP@)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJWYHO TIPENICTABIATh PE3YyJbTAaThl BBIMOJHEHHOTO (PU3MUECKOTO OIbITa
(9KCIIEpUMEHTa, UCCIIeI0BaHUs, IPOCKTA).

2) cCOBMECTHasI I€SITENBHOCTh (COTPYHUYECTBO):

MOHMMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW U WHAUBUIYATbHOMN
paboThI NPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

NPUHUMATh L[EJIM COBMECTHOU JAEATEIbHOCTH, OPTaHU30BbIBATh JEUCTBUSA MO €€
JOCTUKEHUIO: paclpeieisaTh POu, 00CYKIaTh MIPOILIECCHI U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUS HECKOJIBKUX YEIOBEK;

BBITIOJTHATh CBOKO 4YacTh pabOThI, JOCTHUTas KauyeCTBEHHOTO pe3yjbTaTa IIo
CBOEMY HaIPABJICHUIO U KOOPJIUHUPYSI CBOU JEHUCTBUS C IPYTUMU YWiICHAMU KOMaH/IbI;

OIICHUBATh KaueCTBO CBOETO BKJIaga B OONUH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(POPMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

Osnaodenue yHugepcanbHblMU y4eOHbIMU PeZYAAMUCHBIMU OCUCHBUAMU:

1) camoopranuzanusi:

BBISIBIIATH TIPOOJIEMBI B KU3HCHHBIX W YUEOHBIX CHUTYAIUAX, TPEOYIOMUX s
penieHust pU3NYEeCKUX 3HaAHUM;

OPUEHTUPOBATHCA B  PA3JIMYHBIX  MOAXOJAX  NPUHATUS  PEIICHUI
(MHAMBUIyaTbHOE, IPUHSATHE PEIICHUS B TPYIITIE, IPUHATHE PEIICHUN TPyIoN);

COCTaBJISATh AITOPUTM pelieHus (U3NYeCKOM 3a/1aur WK TUIaHa UCCIIeIOBaHMS
C YYETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, 01 pyKOBOJICTBOM
YUUTEIA.

2) CaMOKOHTPOJIb:

JaBaTh OILICHKY CHUTyallud W TpejjiaraTh IulaH €€ U3MEHEHHUs, IIpHu
HEO0OXOIMMOCTH TIO/I PYKOBOJICTBOM YUHUTEIIS;

OOBSCHATh  TPUYUHBI  JIOCTOKCHHMS  (HEIOCTIDKCHHS)  pe3yJIbTaTOB
NEATEeIIbHOCTH, JIaBaTh OIICHKY IMIPHOOPETEHHOMY OIIBITY;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM.

3) SMOIMOHAJIbHBIN MHTEIIJICKT:

CTaBUTh ce0sl HA MECTO JAPYroro 4YeJIOBEKa B XOJIe CIopa WU JUCKYCCHUH Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro.

4) npuHsTHE ce0s U IPYTUX:

MpU3HaBaTh CBOE MPaBO Ha ONMIMOKY MPU PEIICHUH (PU3MUECKUX 3a7ad WU B
YTBEPXKJICHUAX HAa HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

HPEAMETHBIE PE3YJIBTATBI

TpeOoBaHus K NMpeIMeTHBIM pe3yJbTaTaM OCBOCHHMS Y4eOHOro mpeamera
«Pu3uka», pacnpeaeJeHHbIe 110 rogaM 00y4eHus

PesynbraTel mo rogam GoOpMyIUpPYIOTCS TO MNPUHLUIY J00aBIIEHHUS HOBBIX
PE3yJIbTaTOB OT I0/1a K roly (pe3y/bTaThl OUE€PETHOTO I'0J1a [0 YMOIYAHHUIO BKIOYAOT
pe3ynbTaThl MPEABIAYIINX JIET).
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7 KIIACC

[IpeameTHBIC pe3ynbTaThl Ha 0a30BOM  YPOBHE JOJDKHBI  OTpPa)kaTh
c(hOpPMHUPOBAHHOCTh y 00YUAOIINUXCS YMEHUM:

" OpPHEHTHPOBATbCS B IMOHATHAX W ONCPHPOBATH MMH Ha 0A30BOM YPOBHE!
du3nUecKue M XMMHYECKUE SBJICHUS, HAOJIOJEHUE, DKCIIEPUMEHT, MOJCIIb,
TUIOTe3a; CIWHMIIBI (U3MYECKUX BEJIWYMH; aTOM, MOJIEKyJja, arperaTHbIC
COCTOsSIHMSI BellecTBa (TBEpHOE, >KUIKOE, Tra3000pa3HOe); MEXaHHYECKOe
JBUKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSMOJIMHEMHOE), TPacKTOpPHs,
paBHOZCHCTBYIOIIAs CUJI, AedopMaiius (Yrpyras, IiacTudeckas), HeBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI, C OTIOPOM HA TUIAKTUYECKHUI MaTepuan
paznuyath siBleHus (mud@ys3us; TEmIoBoe JBMKEHHME YaCTHIl BEIIECTBA;
PaBHOMEpPHOE  JIBIDKCHHC; HEpPaBHOMEPHOE  JIBIDKCHHE; WHEPITHS;
B3aUMOJICUCTBUE TE€I;, pagHogecue meePObIX mejl C 3AKPEenjéHHOU O0Cblo
epawjenus; Tiepenada JaBlIeHUAS TBEPABIMUA TEIAMH, KUIAKOCTSIMU H Ta3aMU;
aTMoc(epHOE TaBJICHNE; TUTaBaHUE TEJ; MPEBPAICHUS MEXaHUIECKON YHEPTHH )
10 OMMMCAHWIO WX  XapaKTepHBIX CBOWCTB ¥ Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3WUYecKoe SABJICHUE, MOCTE MPEIBAPUTEIHHOTO
00CYXKIEHUs C TIearorom;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUCCKHUX SBIICHUHM B OKPYKAFOIIEM
MUpE, B TOM 4Kclie (U3HUECKUE SBJICHUSI B MIPHUPOJE: MPUMEPHI ABUKECHUS C
Pa3NIUYHBIMM CKOPOCTSMHM B >KMBOM M HEXHUBOW TPHUpPOAE; IEHCTBUE CHIIbI
TPEHUS] B MPUPOJIC U TEXHUKE; BIMUSHUE aTMOC(EPHOTO NABJICHUS Ha KUBOM
OpraHu3M; IJIaBaHWE PbIO; pblYard B TeJie YeJIOBEKa; MPHU STOM MEPEBOJIUTH
NPAKTUYECKYI0  3a7ady B y4eOHyI,  BBIJIEISATh  CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKK (PU3HYECCKUX SBJICHUI C TIOMOIIBIO T1€/1arora;

OMHCHIBATh M3YyUYCHHBIE CBOMCTBA Tl W (U3UYECKUE SBICHUS, HCIOIB3YS
dusnueckne BeMWYUHBI (Macca, 00bEM, TJIOTHOCTh BENIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC TeJa, CHIIa
TpeHUS, NaBiieHue (TBEPAOrO Tena, XKUIAKOCTH, ra3a), BHITAIKUBAIOMIAS CHJIa,
MeXaHU4YecKasi paboTa, MOIIHOCTh, TUICYO CHJIBI, MOMEHT CHJIBI, KOO(PGUIIHUCHT
TI0JIC3HOTO JICWCTBHS MEXaHM3MOB, KHHETHUYECKAsl M MOTCHIIUAIbHAS SHEPTHS)
C ONOpO Ha CXeMy; TpPH OIMCAHWHM PACKPbIBaTh (DU3UYCCKUN CMBICI
UCIIOJIb3YEeMbIX BEJUYHMH, UX 0003HAUYCHMS] M €AUHUIIBI (PU3NYECKUX BEITUUHH,
Haxooums Gopmynvl, ces3vl8ar0ujue OAHHYI0 QUIUUECKYI0 8eIUHUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  UYVUEHHBIX 3a8UcUMoOcmel Qu3u4ecKux
geluyyH C OTIOPOU Ha JUTAKTUYECKUN MAaTEpHal,

XapaKTepHU30BaTh CBOMCTBA Tell, (DU3UUECKUE SABJICHUS U TIPOIIECCHI, UCTIONb3YS
npaBuiia CIOXKEHUS CUJI (BIOJIb OAHOM TIpsAMOit), 3akou Iyka, 3axon Ilackans,
3axon Apxumeoa, npaeuno paenogecus pviuaza (610Ka), «3010moe Npasuio»
MexanuKkuy, 3aKOH COXPAaHEHUS MEXaHWYECKOW SHEPTHH;, TPU OTOM JaBaTh
CIOBeCHYI0 (OPMYJIHUPOBKY 3aKOHA U 3ANUCLIBAMb €20 MAmeMamuyeckoe
8bIpaAdCEHUe NOO PYKOBOOCMBOM nedazo2a ¢ 00cydcoenuem niana pabomoi,
OOBSCHATH (PU3WYECKUE SBIICHHUS, TIPOIECCHI M CBOMCTBA TEJ, B TOM YHUCJIE H
B KOHTEKCTE CHTYallUi MPaAaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: MPH ITOMOIIH
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nejiarora BBISIBJISTh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 noruyecKkux maroB ¢ OMOpoi Ha 1—2 M3yUYEHHBIX CBOWCTBA (PM3UUECKUX
SIBJICHHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pelaTh TUIOBbIE pacuy€THBIC 3a7ayd B 1JEWCTBUE C OMOPOM Ha aJrOPUTM,
IIPEeIBAPUTEITHLHO Pa300paHHBI COBMECTHO C TEaroroM, UCTIONb3Ys 3aKOHBI U
dbopmyIibl, CBsI3bIBaONINE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAJIN3a yCJIOBUS
3a/1a4uM 3aMUChIBaTh KPATKOE YCIIOBUE, MOJICTABIISITh (DU3NUYECKUE BEJIUYMHBI B
dbopMyllbl U MPOBOJAUTH Ppacu€Thl, HAXOAUTh CIPABOYHBIC JIAHHBIE,
HEOOXOMMBIE JIJIsl PEIICHUsI 3a/1ay, OLICHUBATh PEATUCTUYHOCTh MOJYyYEHHOU
(br3UYECKON BEIIMUUHBL;

pacno3HaBaTh MPOOIEMbl, KOTOPhIE MOXKHO PELIUTh MPU MOMOIIN (PU3NYECKUX
METOJIOB TIOCJI€ MPEABAPUTEILHOTO OOCYX ACHUS C IMENarorom; Mpu MOMOIIN
nejarora B ONMKWCAHUU MCCIIEIOBAHUS BBIIETSATH MPOBEPSEMOE MPEANOI0KEHNUE
(rumoTe3y), C OMOpOM Ha JUAAKTAYECKUM MaTepualn pasziuyaTbh U
WHTEPIPETUPOBATh TOJYYCHHBIA PE3yJIbTAaT, HAXOAUTH IMOCJE OOCYXKIICHUS C
nearoroM OmmMOKHM B XOJI€ OTBITA, JIeTIaTh BBHIBOJIBI TIO €T0 pe3ysIbTaTaMm;
YMETh HAXOJUTh C WCIIOJIb30BAaHHUEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI TT0 HAOMIOJACHUIO (DM3UYECKUX SBICHUN WIIN (PU3HUUECKUX CBONCTB TEII:
dbopMylIUpoOBaTh MPOBEpPSIEMBbIE  MPEANOJIOKEHUS, COOUpaTh YCTAHOBKY
U3 MPEJITI0KEHHOTO 000PYyA0BaHUs C OTIOPOM HA CXEMY, 3aMKUCHIBATH XOJ] OIbITA
U (OpMYyJIMPOBATH BBIBOIBI MOJT PYKOBOJICTBOM I1€/1arora;

BBITIOJTHATh MPSIMbIE U3MEPEHUsI PACCTOSIHMS, BPEMEHHU, MAacChl Tea, 00bEMa,
CUJIBI U TEMIIEPATypPhl C UCIIOIH30BAHUEM aHAJIOTOBBIX U HU(GPOBBIX TPUOOPOB
C OMOpOIl HA aNTOPUTM; 3aITUCHIBAThH MMOKa3aHUsl MPUOOPOB € YUETOM 3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH COBMECTHO C TI€aroroM HCCIEOBAaHUE 3aBUCHMOCTH OIHOM
(bu3nUecKoil BEIMYUHBI OT JAPYTOM C MUCIIOJIb30BAHUEM TMPSMBIX H3MEpPEHUN
(3aBUCUMOCTH IIyTH PaBHOMEPHO JBMXKYILETOCS Te€la OT BPEMEHH JBHXKCHUS
TENA; CUTbl MPEeHUsi CKOIbJCeHUs om eeca mena, Kaiecmea o00pabomiu
nogepxHocmein men U HE3AGUCUMOCIU CUTbl  MPEeHUs Oom  NIowaou
CONPUKOCHOBEHUS Mel; CUIbl  YHAPYeoCmu om  YOJIUHEHUS  NPYHCUHDBL,
8LIMANKUBAIOWE CUTbL OM  00BEMA NOSPYHCEHHOU Hacmu meaa U om
NIOMHOCMU  JHCUOKOCIU, €€ He3aA8UCUMOCU  OM NJIOMHOCMU mead, Om
2NYOUHDBI, HA KOMOPYIO NO2PYIHCEHO meno, YCI08Ull NAABAHUS mell, YCA08UL
pasHosecus pvlyaza u 0J10K08);, TOJ PYKOBOJICTBOM Iefarora y4acTBOBaTh B
IJIAHUPOBAHUM YYEOHOTO HCCIIeIOBaHMS, COOMpPATh YCTAHOBKY W BBITIOIHSTH
U3MEpEHHUs, CleAys MNpeJIoKEeHHOMY TIUIaHy, (UKCUPOBATH pPE3YJIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BHUJE MPEJI0KEHHBIX
TabJuIl U TPaQUKOB, ACJIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEAOBAHMUS;
IPOBOJIUTH KOCBEHHBIE U3MEpPEHUs (U3NUECKUX BEJTUYHH (TUIOTHOCTH BEIIECTBA
KUJKOCTH M TBEPJIOro TEja; CUJia TPEHUSI CKOJIbKECHHS; JIaBICHUE BO3AYXa;
BBITQJIKUBAIOINIAS CUJIA, JEUCTBYIOUIAs HA MOTPYXKEHHOE B KHUIKOCTH TEJO;
KOG (DHUIMEHT TOJMIe3HOTO  JEWCTBUS MPOCTHIX  MEXAaHU3MOB),  CIEAyS
NPEAJI0KEHHON MHCTPYKIIMU; TP BHIMIOJHEHUU U3MEPEHHI MO]T PYKOBOACTBOM
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nejarora coOMparh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIUUCISATH 3HAUYCHUE
HCKOMOM BEJIUYMHBI;

coOmro/IaTh TpaBWja TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM TOCIIE MTPEABAPUTEIILHOIO 00OCYKIAEHUS C IIEAArOIOM;
COMOCTABJSATh MPUHIMIBL JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOUIUECS COCYbl, OapOMETp, phlyar,
MOJBMKHBIA W HEMOJIBIXKHBIM OJIOK, HAKJIOHHAs IUIOCKOCTh C OMOpPOM Ha
TATAKTUYECKUN MaTepual;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB MOCJE MPEeABAPUTEILHOIO OOCYXKJEHHUs C TIEAaroroM ¢ Ornopoi Ha
UX omnucaHuss (B TOM 4YHUCJE: NOJAIIMIHUKH, YCTPOWCTBO BOJOMNPOBOJA,
TUAPABINYECKUN TIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, ApEOMET)),
UCIIONIb3Ysl 3HAaHMUSI O CBOMCTBaX (U3MUECKUX SIBICHUHA U HEOOXOAUMbBIE
¢du3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI / HAXOAUTh WHGOPMAIMIO O MPpUMEpax MPaKTUYECKOTO
UCIIOJIb30BaHUs (M3UUECKUX 3HAHUI B MIOBCETHEBHON KU3HU JJI 00€CTICUCHUS
06e30macHOCTH MpH OOpaIIeHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsS 3/10pOBbSl U COOJIFOJIEHHUS HOPM HKOJOTMYECKOTO MOBEIAECHUS B
OKpYXarouen Cpee;

OCYLIECTBJIATH C MOMOIIBIO TIeAarora 0TOOp UCTOYHUKOB MH(OPMAIIUU B CETH
HNHTEpHET B COOTBETCTBUMU C 33JIaHHBIM ITOMCKOBBIM 3alPOCOM, Ha OCHOBE
UMEIOIIUXCSl 3HAHUN M MYTEM CpPaBHEHUS Pa3JIMUHBIX UCTOUYHHKOB BBIJEISATH
uHpopManMio, KOTOpasi SBJISIETCS MPOTUBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IMPU BBHIMOJHEHUH YYEOHBIX 3alaHUil HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3UUECKOro COIEp>KaHUs, CIPABOYHBIE MaTepUalbl, PECYPCHI
cetu  HMHrepHer; BiageTh  OpUEMAMHM  KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HH(POPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/aBaTh O] PYKOBOJICTBOM IeJlarora ¢ 00CYKJIeHUEM IJIaHa pabOThI KpaTKUe
TUCHMEHHBIE U YCTHBIC COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB HH(POPMAITHH
(¢u3nyecKoro couepkanus, B TOM YHCIIE MyOIUYHO 1e7aTh KPAaTKUE COOOIICHUS
0 pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHMI; MPU 3TOM T'PaMOTHO
UCII0JIb30BAaTh U3YUYEHHBIN NOHATUITHBIN annapat Kypca QU3UKHU, CONPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALMEN;

IIpU BBINIOJIHEHUU YYE€OHBIX MPOEKTOB W HUCCIETOBAHUM IMOJ PYKOBOACTBOM
nejarora pacnpenensitb OOS3aHHOCTHM B TpYyIINEe B COOTBETCTBUHM C
NIOCTaBJICHHBIMH 3a/1a4aMH, CJEOUTh 3a BBIIIOJIHEHUEM IUIaHA JIEWCTBUU,
aZIcKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYIIIBL;
BBICTpPAaMBAaTh ~KOMMYHUKAaTUBHOE B3aUMOJCHCTBHE, YUHUTHIBasi MHEHUE
OKPYXKaroUIUX.

8 KUIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:
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OPHUEHTUPOBATHCA B MOHATHUSAX U ONIEPUPOBATH UMK Ha 0a30BOM YpPOBHE: Macca
Y pa3sMepbl MOJIEKYJI, TEIJIOBOE JIBUKCHHUE ATOMOB M MOJIEKYJ, arperaTHbIC
COCTOSIHUSI BEIIECTBA, KPHCTANIMUYCCKHUE W aMOp(dHBIC Tella, HACHIICHHBIA U
HEHACBHIIIEHHBIN Tap, BIaXKHOCTh BO3/1yXa; TEMIIEpATypa, BHYTPEHHSS SHEPT U,
TEIUIOBOM JIBUTATENb;, 3JIEMEHTAPHBIA AIEKTPUUYECKUN 3apsll, DIEKTPUUYECKOE
MoJ€, MPOBOJHUKH W JHUDJICKTPUKHU, TOCTOSIHHBIA JJIEKTPUYECKHM TOK,
MarHuTHOE IT10JIC;

paziuyath SIBJIEHUS TOCIE MPEIBAPUTEIIBHOTO OOCYXIEHUS C Meaarorom
(TeruioBoe  pacIIMpeHue/ckathe, TeIonepeaada, TEIJIOBOE paBHOBECHE,
CMAuYMBAHUE, KaANWUISIPHBIE SIBIICHUS, UCIIAPEHUE, KOHJICHCAllUs, IUIABJICHUE,
KpUCTaJTU3als (oTBepaeBaHUE), KUTICHUE, Teronepeaaya
(TETUIONIPOBOHOCTD, KOHBEKIIMS,  M3JIyYCHHE); AJEKTpU3ausa  Tell,
B3aUMOJICICTBUE 3apsjoB, JCUCTBUS JJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aHWMOJICHCTBHME MArHHUTOB, JEHCTBHE MAarHUTHOT'O IOJISA
Ha NMPOBOJIHUK C TOKOM, JJIEKTPOMAarHWTHasT MHAYKIMS) IO OMNMCAHUIO HX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAHHOE
(bu3HUecKoe SBICHHE,

pacmo3HaBaTh C IMOMOIIBIO TENarora MPOSBICHUE H3YYCHHBIX (DU3UICCKUX
SIBJICHUW B OKPY>KaIOIIEM MHUPE, B TOM Yucie (PU3nuecKkue siBICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSKEHHUE U KANMWJUISIPHBIE SABJICHUS B TPUPOJAE, KPUCTAJIIBI B
npupojsie, uznyudenre CoiHIa, 3aMep3aHuUE BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHUE pOCHI, TyMmaHa, WHEs, CHEra; OJJICKTPUUYECKUE SBIICHUS B
atMocdepe, DIJIEKTPUUECTBO >KUBBIX OPraHU3MOB; MAarHUTHOE TOJIE 3eMJIH,
npeid TMoMCoB, POJib MAarHUTHOTO TOJA JJIS JKM3HM Ha 3emJie, MOJISIPHOE
CUSIHHE; TIPY 3TOM TEPEBOAUTH MPAKTUUYECKYIO 3a/7a4y B y4COHYIO, BBIJICIATH
CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (DU3UUCCKHUX SBICHUM;

OTMCHIBATh TIOJ PYKOBOJCTBOM IIearora ¢ OOCYXJCHHEM IUIaHa pPadoThI
W3YUYCHHBIC CBOMCTBA TENl M (PU3MYECCKHUE SBJICHUS, MCIONB3Ys (PU3HUCCKHC
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSII SHEPrusi, KOJUYECTBO TEILIOTHI,
yAEIbHAS TEIJIOEMKOCTh BEIIECTBA, YACIbHAS TEIJIOTA IUIABICHUS, YIEIIbHAS
TEIJIOTa MNapooOpa3oBaHMs, YJelbHas TEIJIOTa CropaHusi  TOIUIWBA,
KO3(D(PUIIUEHT TOJIE3HOTO JIEUCTBUS TEIUIOBOM MAaIIUHBI, OTHOCHUTEJIbHAs
BJIAJKHOCTh BO3/lyXa, JJCKTPUUYECKUN 3apsii, CHJIa TOKA, 3JJIEKTPUUECKOE
HaNpsH>KEHUE, COMPOTUBIICHUE MPOBOAHUKA, YIEIBHOE  COIMPOTUBIICHUE
BEIllECTBA, pab0Ta M MOIIHOCTh JJEKTPUUECKOTO TOKAa); MpPHU OIMNHCAaHUU
NpaBWJIbHO TPakKTOBaTh C TIOMOIIBIO TMenarora (PU3HYECKUH  CMBICI
UCIIOJIb3YEMBIX BEJIWYWH, OOO3HAYCHUS W C€AUMHUIIBI (U3UYECKUX BEJIUYHH,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIIME JIAHHYI (PU3MUECKYI0 BEIUYUHY C
IPYTMMHM  BEJIMYMHAMH, CTPOUTh TpadUKd HW3YUYCHHBIX 3aBUCUMOCTEH
(U3UYCCKUX BEIIMUUH,

OTIPEICIIATH IOCIIE IIPEABAPUTEILHOTO 00CYKICHHUS C TIeIarOrOM CBOMCTBA TEll,
dusnueckne SBICHUS U TPOIECCHl, HCIOIb3YysS OCHOBHBIC TMOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TE€OPUHU  CTPOCHHS  BEIIECTBA,  IMPHUHIUII
CyHepHo3ulny nojiel (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpPAaHEHHUS 3apsja,

26



3akoH OMma Juisl yyacTka Wenu, 3axou [wcoyna—/lenya, 3aKOH COXPaHEHHUS
SHEPruM; NpPHU 3TOM HAXOAMUTH CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U €ro
MaTeMaTHUYeCKOe BBIPAXKEHHE C ONOpod Ha LHU(pPOBBIE 00pa30BaTEIIbHbIC
pecypcsl;

COOTHOCHUTH I0J, KOHTPOJIEM Ie1arora (pu3n4ecKre MpoLecchl U CBOMCTBA Te,
B TOM YHUCJIE U B KOHTEKCTE CUTYyalMil TPaKTUKO-OPHUEHTHPOBAHHOI' O XapaKTepa,
Opy MOMOIIM TEeAarora BbISBIATh NPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
00bsiCHeHHE U3 1—2 JOru4ecKux IaroB ¢ onopoil Ha 1—2 u3y4eHHbIX CBOMCTBA
(du3MUecKuX ABICHUM, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

peuniaTh TUIOBbIE pacu€THBIE 3a/lauu B 1—2 JecTBUSL ¢ OMOPOM HA aNrOpUTM,
peIBapUTEIbLHO Pa300paHHbI COBMECTHO C NEAAroroM, UCHoJb3ys 3aKOHbI U
(dbopMyIIbl, CBS3BIBaIONIME (PU3UUECKUE BETUYMHBI: HA OCHOBE aHAJIN3a yCIOBUSA
3a/1a4d 3alUChIBATh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK MAHHBIX IS
pelIeHusl 3aJayd, BBIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE I €&
pelieHusi, NPOBOAUTh pPacdy€Tbl W CpPAaBHHUBATh IIOJYYEHHOE 3HAUYCHHE
(du3nyecKoil BETUYUHBI C U3BECTHBIMU JAHHBIMU;

UMETh MpPEACTaBICHHE O MpoOiieMax, KOTOPhIE MOXKHO PELIUTh MPHU MOMOIIU
(¢u3nYecKuX METOJOB IOCNEe MPEABAPUTEIBLHOTO OOCYKICHHS C TENarorom;
WCIIOJIb3Ysl ONMCAHUE MCCIIENOBAHUS, BBIIEIATH IPOBEPSIEMOE IIPEATIONIOKEHNE,
OLICHMBATh IMPABWIBHOCTh IOPSAKA TIPOBEACHUS MCCIENOBAHUA, JI€JaTh
BBIBO/IBI;

yMETh HaXOJUTh C MCIOJIb30BaHHEM IU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OMBITHI M0 HAOMIOACHUIO (DPU3UUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tel
(KanmuJUIApHBIE SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHUS TIPU U3IIYYCHUH OT
[[BETA M3ITy4arollel/moriomaronieid moBEpXHOCTH; CKOPOCTh UCTIAPEHUsT BOJIbI
OT TEMIIEPATYpPhl KUAKOCTH U IUIOIIAAN €€ MOBEPXHOCTH; JICKTPU3ALUS TEIl U
B3aUMOJICHCTBUE JJIEKTPUYECKUX 3apsAJ0B; B3aUMOJCHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaIN3alisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB; IEUCTBUS
MarHUTHOTO NOJII HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBa
AIIEKTPOJBHUTATENS TOCTOSHHOTO TOKa): (opMynupoBaTh MpoOBEpsieMble
IPEANOIO0KEHUs, COOUPaTh YCTAHOBKY M3 NPEAJIOKEHHOIO0 O0OpYyJOBaHUS C
OMOpO Ha CXEMY; OMMCHIBATH XOJI OMNbITa U (HOPMYJIUPOBATh BBIBOJBI O]
PYKOBOJCTBOM II€1Arora;

UMETh NPEJICTABIICHUS O U3BMEPEHUU TEMIIEPATYPhl, OTHOCUTEIHHOUN BIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMPSKEHUsS C UCIOIb30BAHUEM AHAJIOTOBBIX MPUOOPOB
U JaTYMKOB (PU3WYECKUX BEJIIMYWH; TMPU TOMOIIM Tefarora CpaBHUBATH
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3a/IaHHON aOCOTIOTHON MOTPEIIHOCTH;
IPOBOJUTh COBMECTHO C IIE€JAroroM HCCIEA0BAaHUE 3aBUCUMOCTU OJIHOU
(bu3MUecKoil BEIMYMUHBI OT JAPYTOM C MCIIOJIB30BAHUEM TMPSMBIX H3MEpPEHUN
(3aBUCHMOCTb  CONPOTUBJIEHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJIN
NONEPEYHOr0 CEYEHMsI M YIEIBHOTO COIPOTHUBIICHHS BEIIECTBA MPOBOIHUKA;
CWJIBl TOKA, MAYLIEr0 4Yepe3 MPOBOJHMK, OT HAIpPSDHKEHUS HAa MPOBOIHUKE;
UCCIENOBAHUE  IIOCIENOBATENBHOTO M IMAPAUIENBHOTO  COECIMHEHUU
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IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAHHE, COOMpATh YCTAaHOBKY U
BBIIIOJIHATDh U3MEPEHUS 10 PYKOBOJCTBOM I1€arora, cieays MpeiioKEHHOMY
IU1aHy, (PMKCUPOBATh Pe3yJIbTaThl MOJIYYECHHON 3aBUCUMOCTH B BHUJIE TaOIHIl U
rpauKoB, eNaTh BHIBOABI MO PE3yIbTaTaM HUCCIEIOBAHUS MOCe 00CYKIACHUS
C IIEAaroroM;

COOTHOCUTh KOCBEHHbIE HW3MEPEHMS (U3MUECKUX BEIMYMH (yJAesbHas
TEMI0EMKOCTh BEIIECTBA, CONPOTHUBIICHHE MPOBOAHMKA, padOTa M MOLIHOCTb
ANEKTPUYECKOr0 TOKAa): € IOMOIIbI0 MeJarora IUIAHUPOBaTh HW3MEPEHMS,
coOupaTh  SKCHEPUMEHTAIbHYIO  YCTAaHOBKY, ClIelysl  MPeAJIOKEHHOU
WHCTPYKIIMH, U BBIYUCIISATh 3HAYCHUE BEJIUUYHUHBL;

coOmro/IaTh TMpaBuja TEXHUKU 0€30MacHOCTH Mpu padboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM TIOCIIE MIPEABAPUTEIILHOTO 00CYKICHUS C TIEAaroroM;
CONOCTAaBJATh C IIOMONIBIO II€arora MPUHIUIBI JIEUCTBUA H3YyYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOICTB C OMOPOM HA UX ONMUCAHUS (B TOM UYHUCIIE:
CUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIBTMETP, CUETYMK DJIEKTPUYECKOM DSHEPIUH, 3IIEKTPOOCBETUTEIbHBIC
npuOOphl, HArPEBATENbHBIE JIICKTPONPUOOPHI (NMIPUMEPBI), DIEKTPUUECKUE
OPEIOXPAHUTENH; AJIEKTPOMATHUT, 3JIEKTPOIBUTATENb IOCTOSSHHOTO TOKA),
UCIOJIb3Ysl METOJMYECKHE MaTepHalibl O CBOMCTBaxX (DU3UYECKUX SIBICHUU H
HeoOXxoauMble (PU3MUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJIE MPEIBAPUTEIBLHOTO OOCYKIEHHS C IMEIaroroM MpoCThIe
TEXHUYECKUE YCTPOWCTBA W H3MEpUTENbHbIE NPUOOPHI MO CXeMaM H
CXEMaTHUYHbIM PHUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IMCUXPOMETD,
TUTPOMETp, JBUTATellb BHYTPEHHEIO CropaHusi, 3JIEKTPOCKOI, pPeocTar);
COCTaBIISAITb CXEMbI DJIEKTPUYECKUX LEMEH C MOCIEAOBATEIbHBIM U
napajyieIbHBIM COEUHEHUEM DSJIEMEHTOB, COOTHOCS YCIIOBHBIE 0003HAYEHUS
AJIEMEHTOB 2JIEKTPUUYECKUX LIENEH;

OPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O MNpUMEpax MNPaAKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHUN B IIOBCEHEBHOM KU3HU JIJIs1 0OecTieueHUs
Oe3omacHOCTH Mpu 00pallleHnuu ¢ MPUOOpaMU U TEXHUUYECKUMH YCTPOHCTBAMH,
COXpaHEHUsl 3J0pOBbS M COOJIOJIEHUS HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpYXarouen Cpee;

OCYLIECTBJIATh C TMOMOUIBIO TeAarora MOUCK HH(opManuu QU3NYECKOro
colepkaHusl B ceTh MHTEpHET, Ha OCHOBE HMEKOIIUXCSA 3HAHUW U IIyTEM
CpPaBHEHUS JOTOJHUTEIBHBIX MCTOYHMKOB BBIACIATH MHPOPMALIMIO, KOTOpas
SBJISIETCS] MPOTUBOPEUMBON MM MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPHU BBIMOJHEHUN Y4E€OHBIX 3aJaHUN OTOOpPaHHYIO NEeAaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (U3MUECKOTO COJAEpN aHUs, CIPABOYHBIC
Martepualsbl, pecypcsl ceth HTEpHET; BIaAeTh NPUEMaMHU KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOI CHCTEMBI B APYTYIO
C OIOPOM Ha AJITOPUTM M YTOUHSIFOLIUE BOIPOCHI I1€1arora;

CO3/1aBaTh IMOJ PYKOBOACTBOM IIefarora C OOCYXJEHHEM IulaHa pPaboThI
NUChbMEHHBIE W KpaTKHE YCTHBIE cOoOIIeHHs, 0000mas HWHPOpMAIUIO U3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJEP)KaHUsA, B TOM 4YUCIE MyOIMYHO
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IIPEJACTABIATH PE3YJIbTATHI IPOCKTHOU UJIM UCCIEN0BATEIIBCKON ACATEIBHOCTH;
IIPX 3TOM T'PaMOTHO MCIIOJIb30BAaTh M3YUYECHHBIM IMOHITUWHBIM ammapar Kypca
(bu3HKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIIHNECH;

IIPY BBITIOJTHCHUH YICOHBIX MMPOSKTOB M UCCICIOBAaHUHN (PU3HMUECKUX MTPOIIECCOB
MO0/ PYKOBOJCTBOM TIeJlarora pachpeaessaTh OOs3aHHOCTH B TpyMme B
COOTBETCTBHM C MOCTABJICHHBIMU 33Jla4aMU, CJIEIUTh 34 BBIIIOJHEHUEM IIaHA
JNEUCTBUHN U KOPPEKTUPOBATH €r0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENbHOCTh TPYINbI, BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJCHUCTBUE,
MPOSIBJISIS TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

9 KUIIACC

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOJKHBI — OTpakaTh
c(hOpPMUPOBAHHOCTh Y 00YUAIOIINXCS] YMEHUM:

) OPUEHTUPOBATHCA B TMOHATHSAX W ONEPUPOBaTH MMHU Ha 0a30BOM YpOBHE:
CHCTEMa OTCYETA, MATEPUAIBHAS TOYKA, TPACKTOPHUSA, OTHOCHUTEIBHOCTH
MEXaHU4YeCKOTo ABWXKEHUs, nedopmarus (ymnpyras, IuiacTU4ecKas), TpEeHHUe,
yeumpocmpemumenbHoe YcKopeHue, HEBECOMOCTb W IEPErpy3KH; LEHTP
TSOKECTH; aOCOIIOTHO TBEPAOE TElo, IIEHTP TSOKECTH TBEPIOro Tea,
paBHOBECHE;, MEXaHUYECKHE KOJeOaHUs W BOJHBI, 3BYK, HH(}pa3ByK
Y YJIbTPA3BYK; 3JIEKTPOMATHUTHBIE BOJIHBI, IIKAJda 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JIaJTbHO30PKOCTh, CHEKMPbl UCHYCKAHUSA U NO2TOWEHUSL,
anbda-, 6eTa- 1 raMMa-u3IydeHUs, H30TOIIbI, SiACPHAS SHEPTCTHUKA,;
COOTHOCHUTH SIBJICHUSI TOCJIE MPEABAPUTEIBLHOrO0 OOCYXKJACHUS C TEeJarorom
(paBHOMEpPHOE u HEPaBHOMEPHOE MPSAMOJIMHEUHOE JIBUKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBWXKEHHE, CBOOOJIHOE TMaJIecHUE Tel,
PaBHOMEPHOE JBHKEHHUE IO OKPYKHOCTH, B3aUMOJICMCTBUE TEJ, PEAKTUBHOE
NBIDKCHHUE, KoJjie0aTelbHOe JBHXXEHUE (3aTyXalollue€ U BBIHYXKJICHHBIC
KojeO0aHus), PE30HAHC, BOJIHOBOE  JIBUKEHHE, OTpPaKEHUE  3BYKa,
MPSAMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, ITOJTHOE
BHYTpPEHHEE OTPAKECHHUE CBETA, PA3JIOKEHHUE OSJIOr0 CBETa B CIIEKTP U CIIOKEHUE
CIIEKTPAJIILHBIX LBETOB, IUCIIEPCHUS CBETA, €CTECTBEHHAs PaJIUOAKTUBHOCTD,
BO3HUKHOBEHHE JIMHEWYATOr0 CIEKTpAa M3JIyYEHHs]) I1I0 ONHMCAaHUIO0 HX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAHHOE
(dusnUecKoe SIBICHHCE,
pacmo3HaBaTh C IMOMOIIBIO TEIarora MPOSBICHWE H3YYCHHBIX (DU3UICCKUX
SIBJICHUN B OKPY>KaroieM MUpe (B TOM YKCIie (PU3HUUECKUE SIBICHUS B IPUPOJIE:
NPUJIMBBl U OTJIUBBI, ABMXKEHHE IIaHET COJIHEYHOM CHCTEMBI, PEAKTHBHOE
JIBUKEHUE  JKUBBIX  OPraHU3MOB, BOCIHPHUATHE  3BYKOB  JKUBOTHBIMH,
3EMJIETPSACEHUE, CEMCMUYECKUE BOJIHBI, IIyHAMHU, X0, L[BETA TEJ, ONTUYECKUE
SIBJICHUS B PUPOJIC, OUOJIOTUUECKOE IEUCTBHE BUAMMOTO, YIbTPa(roIeTOBOro
U PEHTTCHOBCKOTO M3JIyYCHHH; €CTEeCTBEHHBIM paJUOaKTUBHBIA  (DOH,
KOCMHYECKHE JIY4YH, PAAUOAKTHUBHOE H3JIYYECHHUE NPUPOJHBIX MHUHEPAJIOB;
NEeHCTBUE PaIMOAKTUBHBIX M3JyYCHUH HA OPraHW3M YEJIOBEKA), MPU 3TOM IO
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PYKOBOJICTBOM II€arora IEpPEeBOJAUTh MPAKTUYECKYIO 3a7ady B Yy4ueOHYIO,
BBIJIECJISTH CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHUM;
ONUCHIBaTh MOJI PYKOBOACTBOM II€Jarora ¢ OOCYXJCHHEM IUiaHa pPabOThI
U3yYEHHbIE CBOWCTBA TeJl W (U3MUECKUE SIBICHUS, HCIONb3Yys (PU3NUECKHUE
BEJIMYMHBI (CpEIHsE M MIHOBEHHAas CKOPOCTb Tejla NPU HEPAaBHOMEPHOM
JNBWKEHUH, YCKOPEHHE, ITIEPEMEIICHUE, ITyTh, YII0Bass CKOPOCTh, CUJIa TPEHHUS,
CWJIa YNPYTOCTH, CHJIA TSYKECTH, YCKOPEHUE CBOOOJHOrO MNaJCHMs, BEC Tea,
UMITyJIbC TeNa, HMMIYJbC CHIbI, MeXaHudyeckasg padoTa U MOIIHOCTD,
NOTEHUMAJIbHASL JHEPrus Tella, MOJHITOrO HAJ TOBEPXHOCTBIO 3EMIIH,
NOTEHUHAJIbHASL DHEPTHS CKATOM NPYKUHBI, KWHETUYECKasl dHEPrus, IMOJHas
MEXaHUYEeCKas SHEpPrus, NEpUOJ U YacToTa KojeOaHuH, JUIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTeJb MPEIOMIICHHUS
cCpenbl); MpU ONHCAHWM C IIOMOIIBIO YYMUTEN IPaBUIBHO TPAKTOBATh
(u3nyecKuil CMBICIT HCIONb3YyEMbIX BEJIMYMH, OOO3HAYEHUS U €IUHULIBI
(¢u3nyecKkux BEIMYMH, C ONOPOM HAa METOJUYECKHX MaTepuan HaxXxOAWThb
(GopMyJibl, CBSA3BIBAIOIIME JAaHHYI (PU3NYECKYI0 BEIWYUHY C JIPYTHUMH
BEJIMYMHAMH, CTPOUTH TpadUKU H3YyUYEHHBIX 3aBHUCHUMOCTEH (HU3MUECKUX
BEJINYWH;

XapaKTepU30BaTh IIOCIIE IMPEABAPUTEIBLHOIO OOCYXKIEHUS C Mefarorom
CBOMCTBA TeJl, PU3NYECKUE SBJICHUS U IPOLIECCHI, UCIIONb3YSl 3aKOH COXPaHEHHUS
DHEPIruM, 3aKOH BCEMHUPHOIO TATOTECHMS, IPHUHIMI CYIEPIO3ULIUN CHUJI,
IPUHLUI OTHOCUTENBHOCTH ['anumnes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBl OTPaXEHUS W NPEJOMIICHHS CBETa, 3aKOHBI COXPAHEHUS
3apsAI0BOTO U MacCOBOI'O YHCEN MPHU SAEPHBIX PEAKUUAX; IIPU 3TOM HAXOAUTH
CJIOBECHYIO (POPMYJHMPOBKY 3aKOHa M €ro MaTeMaTUYECKOE BBIPAKEHUE C
ornopoi Ha uudpoBsie 00pa3z0BaTENbHbIE PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM IeJjarora puU3nyeckue mpoLecchl U CBOWCTBA TeT,
B TOM YMCJIE U B KOHTEKCTE CUTyallMl IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJLITh NPU NOMOLIM IE€Aarora IMPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH
00BsICHEHHE W3 2—3 JOTMYECKHMX IIaroB C ONOpPOd Ha 2—3 H3yYEHHBIX
CBOMCTBA (PU3MUECKUX SBICHUM, ((U3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEIH;
pelmaTh TUIOBBIE PACUETHBIE 3a1a4i B 1—2 NEHCTBUSA C ONOPOM HA AITOPUTM,
IpeIBapUTEIbHO Pa300paHHbIA COBMECTHO C, UCIOJIb3Ys 3aKOHBI U (DOPMYJIBI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE aHAJINM3a YCJIOBHA 3aJauu
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOUIUE WM H30BITOYHBIE
JaHHbIE, BBHIOMPATh 3aKOHBI W (QOPMYJbI, HEOOXOJIMMBIE JJIs PEIICHHUS,
IIPOBOJUTH PAcy€Tbl M OLEHUBATH C IOMOLIBIO YYHUTENS PEaTUCTUYHOCTH
HOJIy4YE€HHOTO 3HaueHUsl (PU3NUYECKOI BEINUNHBI;

UMETh MPEICTaBICHUE O MPoOJieMax, KOTOPhIE MOYKHO PELIUTh MPHU MOMOIIU
(u3nyecKux  METO/OB; HCIOJb3Yys OMNHCAHME HCCIEOBaHUs, IOCIE
OpPEIBAPUTEIBLHOTO OOCYXJIEHUS C TEJaroroM BBIIEIATh IPOBEPSIEMOE
IPEANOJIOKEHNE,  OLICHMBATh  IPAaBWIBHOCTh  IOPSIAKA  NPOBEACHUSA
UCCJIEIOBAHHUSI, J€aTh BBIBOJIbI, NHTEPIPETUPOBATH PE3YJIHTATHl HAOJIIOICHHI
Y OIIBITOB;
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YMETh HAXOJUTh C UCIIOJIb30BAaHUEM HU(PPOBBIX 00pa30BaATEIBHBIX PECYPCOB
OTIBITHI IO HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB TEI
(u3ydyeHne BTOPOTO 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS DJHEPrUU;
3aBUCUMOCTH TIEPHOJIa KOJICOAaHUN MPYKHHHOTO MasTHUKA OT MAacChl Tpy3a H
KECTKOCTU TPYKUHBI U HE3aBUCHUMOCTH OT aMIUIUTYJbI MaJlbIX KOJCOaHWMIA;
NPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, pa3oKeHue O0eIoro cBeTa B CIEKT);
U3y4eHHE CBOWCTB M300paKEHHUS B IJIOCKOM 3€pKajie M CBOMCTB M300paKEHUS
npeaMeTa B coOuparomei JTuH3e; HaOMI0JeHHE CIUIONIHBIX M JIMHEHYaThIX
CTIIEKTPOB M3JIYYCHHUS): CAMOCTOSATEIHHO COOMPATh YCTAHOBKY M3 U30BITOUHOTO
Habopa 00OpyZOBaHMS C OMOPOM Ha CXEMy; OMHUCHIBATH XOJ OMBITa U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI O] PYKOBOJCTBOM IEAArora;
IPOBOJUTH TPU HEOOXOIUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHH, Oompenensis
CpelHee 3HAUYCHHE U3MEpSIeMOM BEIWYUHBI  (QoKycHoe  paccmosHue
coouparouyei JIUH3DL); 000CHOBBIBATh BBIOOD croco0a
U3MEPEHUS/M3MEPUTEITHHOTO MPUO0Pa;

IPOBOJUTH COBMECTHO C TI€IarOrOM HCCJIEIOBAHNUE 3aBUCUMOCTEN (hHM3HUUECKUX
BEJIMYHMH C WCTOJB30BAHUEM TIPSIMBIX HW3MEPECHHI (3aBUCUMOCTH IyTH OT
BPEMEHH IIPU PAaBHOYCKOPEHHOM JBI)KEHUHU 0€3 Ha4allbHOW CKOPOCTH; IEPHOa
KoJIeOaHMi MaTeMaTHYeCKOr0 MAasTHHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH YTJIa
OTpaXEHHUs CBETa OT yIJia MaJCHUS M yria MPelOMIICHUS OT yrija MajaeHus):
nocyue o0CyKIeHHS TOJT PyKOBOJICTBOM II€/Iarora MIaHupOBaTh UCCIIEI0BAaHUE,
coOupaTh YCTaHOBKY, (PHUKCHUPOBATH pe3yJbTaThl MOITYYCHHONH 3aBHUCHMOCTH
(Gu3MYEeCKUX BEIWYMH B BHJE TaOmWIl W rpaduKoOB, JACNIaTh BBIBOABI IIO
pe3yibTaTam UCCIeI0BaHNUS;

COOTHOCUTh KOCBEHHBIEC U3MEpPEHUs (PU3NYECKUX BEIUYHMH (CPEAHSST CKOPOCTh
U YCKOpPEHHUE Tella IPU PaBHOYCKOPEHHOM JIBMKEHHH, YCKOPEHHE CBOOOIHOTO
najeHusi, JKECTKOCTh TMPYXKUHBI, KOIPGUIMEHT TPEHUS CKOJIBKECHHS,
MexaHh4yeckas paboTra ¥ MOIIHOCTh, 4YacToTa M TMEPHOJ  KojeOaHUi
MaTEMaTUYECKOTO U MPY>KHHHOTO MAasSTHUKOB, ONTHYECKAsl CHUJIa COOMPAIOIICH
JIMH3bI, PAJUOAKTUBHEIN ()OH): C TOMOIIBIO Me1arora IUIAHNPOBATh U3MEPCHHS,;
coOupaTh IKCMEPUMEHTATHHYIO YCTAHOBKY ¥ BBITIOJHITH U3MEPCHUS, CICHYS
NPEIJIOKCHHOW  WHCTPYKIIMHM,  BBIYUCIATh  3HAUYCHHWE  BEIMYHMHBI |
aHAJIM3UPOBATh TOJYUYEHHBIC PE3YNbTAThl C YUETOM 3aJaHHOW MOTPEITHOCTH
VU3MEpPEHUN;

coOnro/IaTh MpaBuja TEXHUKU 0€30MacHOCTH Mpu padboTe ¢ 1adopaTopHbIM
00opyI0BaHUEM TIOCTIE MTPEABAPUTEITHHOTO 00CYKIEHUS C TEeIarOroM;
COMOCTAaBJIATh C TMOMOIIBIO TIeJarora OCHOBHBIE TPHU3HAKU H3YUYEHHBIX
duznueckux Mojenel: maTepualibHasg TouKa, aOCOJIOTHO TBEPIOE TEJO,
TOYEUYHBIM UCTOYHUK CBETA, Jy4, TOHKas JIMH3a, TUIAHETapHAas MO/JIE]b aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO S/Ipa C OMOPOI HAa METOJIMYECKUE MATEPUAIIBL;
XapaKTepu30BaTh TIOCIE TPEIBAPUTEITHLHOTO OOCYXICHHUS C TeJarorom
OPUHIMIBL JCHCTBUS HW3YYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOUCTB C
OTOpO Ha WX OMUCaHUsA (B TOM YHCIE: CIHUIOMETpP, JATYUKU TIOJOKCHHS,
paccTosiHUsL U YCKOPEHHS, PaKeTa, dXOJOT, OYKH, MEPUCKOM, (hoToammapar,
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ONTUYECKHE CBETOBOJIbI, CIEKTPOCKON, JO3UMETpP, Kamepa BuiibcoHa),
UCTIOJIb3YsI IU(POBBIE 00pa30BATEIbHBIE PECYPCHI;

UCIIOJIb30BaTh IOJ] PyKOBOJCTBOM IEJarora CXeMbl U CXEMAaTHYHbIE PUCYHKHU
U3YYCHHBIX TEXHUYECKUX  YCTPOWCTB, W3MEPUTECIBHBIX TPHOOPOB W
TEXHOJIOTUYECKUX TMPOIECCOB TPH PEHICHUU YYEOHO-TIPAKTUUYECKUX 3aJ1ad;
ONTUYECKHE CXEMbI JIi TOCTPOCHMS] HU300paKEHHIl B IJIOCKOM 3€pKajie u
cobuparonei JIuH3e;

IPUBOJIUTH TMPUMEPBI/HAXOAUTh WH(OOPMALMIO O MPUMEpPAX MPAKTHUYECKOTO
UCII0JIb30BaHus (PU3NYECKUX 3HAHUN B MTOBCETHEBHOM KU3HHU 7151 00ecTieUeHUs
0€30IacHOCTH IIPHU 00paIlleHUH C MPUOOPAMU U TEXHUUYECKUMH yCTPOUCTBAMU,
COXpaHEHUsl 37I0pOBbS U COOJIOJIEHUS HOPM HKOJIOTMYECKOTO IOBEJICHUS B
OKpY>Karollen cpeae;

OCYUIECTBJISATH MOJI PYKOBOJICTBOM IeJjarora mouck nHbopMmauu Gu3ndeckoro
comepxkaHusi B cetu VHTEpHET, CaMOCTOSITENbHO (OPMYIUPYsT TMOUCKOBBIM
3alpoc, HAXOAUThb IYTH OMNPEACIEHUs JIOCTOBEPHOCTH  IOJIYUYECHHOU
uH(GOpMAITIN Ha OCHOBE UMEIOIIIUXCS 3HAHUH U TOTIOJTHUTEIHHBIX HCTOYHHUKOB,;
UCIIOJIB30BaTh TPHU BBHITIOJHEHWN YYEOHBIX 3aJaHUN OTOOpPAHHYIO MEJarorom
HAYYHO-TIOMYJISIPHYIO JTUTEPATypy (U3HUECKOTO COACpNKAHUS, CIPABOYHBIC
Marepualsbl, pecypcsl cetu UHTepHET; BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS
TeKCTa, MpeoOpazoBaHust HPOPMALIMK U3 OAHOW 3HAKOBOM CUCTEMBI B APYTYIO
C OINOpPOM Ha AJTOPUTM U YTOYHSIOIIME BOMPOCHI IEearora; co3iaBaTh MO
PYKOBOJICTBOM TI€Jlarora ¢ 00Cy>kJeHUEM TiaHa paboThl TUCbMEHHBIE U YCTHBIC
coOOIIIeHHs] Ha OCHOBE MH(OPMAILIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOTO
colepkaHusi, MyOJIMYHO TMPEACTABIATh pe3yabTaThl MPOECKTHOW WM
UCCIIEOBATENbCKON JIEATEIbBHOCTH; IPU HSTOM TPaMOTHO HCHOJIb30BATh
U3YYCHHBIM TOHSATUWHBIN amnmapar u3y4yaeMoro paszgena (usuku u
CONPOBOXKJIATh  BBICTYIUICHHE IIpE3CHTAIMe ¢ Y4€ToM OCOOCHHOCTEH
ayAUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTuueckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJUMBIX HAa OCBOEHUE KaXI0W TEMbI yueOHOTO npeamera « Duzuka
®denepanbHOl aJaNTUPOBAHHONW OCHOBHOM 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUSI OOYYaIOIIUXCS C
3aJIEPKKON TICUXUYECKOTO PA3BUTHSI, B IEJIOM COBMAJAIOT C COOTBETCTBYIOMIMM pazzenoM denepalibHON paboueil mporpamMMsbl
yuebHoro npenmMera «Du3nkay 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu stom Opranusanus Biopase
cama BHOCHUTb MU3MEHEHHMs B COJIEp)KaHUE U paclpeiesieHue yueOHOro Marepualia Mo rojaaM oOy4deHHs, B MOCIEA0BATEIbHOCTh
U3yYEHHS TEM M KOJMYECTBO YAaCOB HAa OCBOCHHE Ka)XJOH TEMBbI, ONpPEICICHHE OpPraHU3allMOHHBIX (opM OOydeHus U T.IL
OOOCHOBAHHOCTb JAHHBIX M3MEHEHUH OIpeAesseTcsl BBIOpaHHbIM oOpa3oBaTeiabHON opranuzanueil YMK, nHauBuayaibHbIMU
NCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKPETHbIX oOywaromuxcsi ¢ 3I[IP, cTeneHpl0 YCBOGHHOCTM HMHM Y4Y€OHBIX TEM,
PEKOMEHJAlMsMHU 110 0TOOPY M aJanTallKi y4eOHOro Marepuana no Gusuke, npeacraBieHHbIMU B [loscHUTENBHOM 3amucKe.

7 KJIACC (68 u)

MAarumMTHBIC, CBETOBLIC, 3BYKOBBIC.

TemaTu4eckui OcHOBHBIC BUBI AeATEJIbHOCTH Y4aINXCH
OcHOBHOe cofiepKxaHue . N
0J10K, TeMa (Ha ypoBHE y4eOHBIX J1eiicTBUIA)
Pazgen 1. ®dusnka u eé poJib B NO3HAHUM OKPY:KAOIero Mupa (6 1)
Puzuka — ®dusznka— Hayka o npupone. SIBneHus | BrisiBieHHE OCHOBHBIX Pa3iMyMid MpPU NOMOIIM Hexarora Mexnay (U3MYECKMMH M XUMHUYECKUMHU
Hayka o pupone | npupogst  (MC®).  @®usuueckue  sBuenus: | npespamenusmu (MC — xumus).
(2 4) MEXaHHYeCKHe,  TEIUIOBBle,  JJIEKTpHUeckue, | PacnosHaBaHme u KiaccuUKamusl TOcie OOCYXKAEHHS C IeJaroroM NpW HMOMOIIM HaBOASIINX

BONPOCOB  (PM3MUYECKUX  SIBICHUM:
U CBETOBBIX.
Habmonenue u onucanne GpU3NYECKUX ABICHUA Ha 6a30BOM ypOBHE.

MCXaHUYCCKUX, TCIUIOBBIX, JJIICKTPUYCCKUX, MArHUTHBIX

duznyeckue
BeJIMYMHBI (2 1)

duznueckue BEJINYMHBI. Wzmepenne
¢usnueckux BenmuuH. Pusuueckue npubopsl’

Omnpernenenye Mpy IOMOIIH I1€1arora HeHbl JeJIeHNS IIKalbl H3MEPUTEIBHOro Mproopa.
N3mepenne mo o0pasmy moJ pyKOBOJCTBOM IMeJarora JMHEHHBIX pa3MepoB TelT M MPOMEXYTKOB

> MC — 3J1eMEHTBI COIEPKAHHS, BKIKOYAIOIUE MEKIPEAMETHBIE CBSA3H, KOTOPBIE NIOAPOOHEE PACKPBITH B TEMATHYECKOM IUIAHUPOBAHUH.
¢ KypcuBoM 0603HaueH yueOHbIi MaTepual, KOTOPhIil H3y4aeTcsl, HO HE BHIHOCHTCS HA IPOMEKYTOYHYIO M HTOTOBYIO aTTECTALIHUIO.
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Toepewmnocmy
CHCTEMA CIUHHII.

Jemoncmpayuu’

1. MexaHnuueckue, TEIUIOBbIE, DIIEKTPHYECKHUE,
MarHuTHbIE, CBETOBBIC SIBIICHUSI.

2. ®uznyeckue mpuOOPHI U MPOLEeIypa MPSIMBIX
W3MEpPEHNIl  aHAOTOBBIM M IU(POBBIM
pudopoM.

Jabopamopnvie pabomoul u onvimel.

1. Omnpenenenue IICHBI IEeJICHUS

HU3MEPUTEIEHOTO npudopa (ucrone3ys

TEXHOJIOTHIECKYIO KapTy IKCIIEPIMEHTA).

2. W3mepeHne pacCTOSHUM.

3. M3mepenne  oOnEMa

TBEPAOrO TeNA.

4, Onpeodenenue pazmepos Manvlx mei.

S. W3mepeHue temiepaTypsl NpU OMOILIU

JKMJIKOCTHOTO ~ TEpMOMETpa M JlaT4MKa

TEMITEPaTypHlI.

6. Ilpogedenue uccrnedosanus no npogepke

eunomesvl:  OAIBHOCMb — NONEMA  WApuKa,

NYWeEeHHO20 20PU3OHMATbHO, mem 00bule, Yem

bonbve gbicoma nycKa.

usmepenui.  MexmyHapogHas

KUAKOCTH n

BPEMEHU C YUETOM MOIPELIHOCTEH.

W3mepenne mo obpasily o pyKOBOJICTBOM Iearora 00bEmMa KUAKOCTH U TBEPIOTO Tea.
N3mepenune mo oOpasily MoJ PyKOBOJCTBOM Ielarora TeMIepaTypbl NMPHU MOMOIIU KHUIKOCTHOTO
TEPMOMETpPA U JaTYHMKaA TEMIICPATYPhI.

BrinmonHeHne HECHOKHBIX TBOPYECKHUX 3aJaHUM C OMOpPOM HA aIrOPUTM, MPEABAPUTEIHHO
pa300paHHbIH C MEIaroroM Mo MOMCKY COCOO0B U3MEPEHUSI HEKOTOPBIX (PH3HMUECKUX XapaKTCPUCTHK,
HATIpUMEp, Pa3MEpPOB MaNbIX OOBEKTOB (BOJIOC, MPOBOJOKA), YIAIEHHBIX OOBEKTOB, OOIBIINX
pacCTOSIHUHN, MaJBIX TPOMEKYTKOB BpeMeHH. OOCYkKICHUE MpeIaraéMbIX CII0COO0B.

EcrecTtBenHo-
HAY4YHBIH MeTOJ
no3HaHus (2 4)

Kak ¢usnka u 1pyrue eCTeCTBCHHBIC
HayKH U3y4aloT npupony. Ecmecmeenno-nayunwiil
MemoO NO3HAHUA: HabmoO0eHue, NOCMAHOBKA
HAYYHO20 — BONPOCA,  BbLOBUIICEHUE — 2UNOMES3,
IKCHEPUMEHM NO NpoepKe 2unomes, 00bsICHeHUe
Habnwoaemozo sgrenus. Onucauue ¢husuueckux
SA6IEHULL C NOMOWBIO MOOEEL.

[Mpeamer u MeTO/IbI HU3HUKH.

Hemoncmpayuu
1. OmnpeneneHue MOrPeNTHOCTH
JKCIIEPUMEHTA.

B])IZ[BI/I)KCHI/IC TUIIOTE3 MOCJIC MPEABAPUTEIILHOT'O o6cy>1<z[eH1/m C I€garorom, O6T)SICH5HOIJ11/IX IIpOCThIC
SIBJIICHUS1, HATIPUMED:

— M0YeMy OCTaHABIIUBAETCS ABIIKYILEECS IO TOPU3OHTAIILHOM MOBEPXHOCTH TEJNO;

— MOYeMY B KapKylo [Oroy B CBETJION OJEX/e NPOXIaJaHeN, 4eM B TEMHOM.

Br160op c1moco060B poBepKH TUIIOTE3 U3 IPEATIOKCHHBIX ITEJarOTOM.

HabnrogeHne mpeyio>KeHHBIX IIearoroM HCCIIeOBaHUN IO TPOBEpPKEe KaKOH-THOO THUIOTE3HI,
HaTIpuMep: MaJlbHOCTh MOJETa MIApHWKa, MYIIEHHOTO TOPH30HTAJIBHO, TeM Ooible, dyeM OoibIie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO € IEAaroroM MpoCTEHINX Mozenel (GU3NIecKuX SBJICHNH (B BUAE PUCYHKOB
WJIM CXEM), HAalIpUMep TaJIeHue TIpeIMeTa; MPSIMOJIMHEHHOE pacIpoCcTpaHeHHE CBETa.

7 Bee Jemonctpauu u JlaGopaTopHble paboThl, TIPEICTABIEHHBIE B COAEPKAHHMH, [OIMYCKAeTCsl (MOKHO) MPOBOJAMTH, MCMOJBL3ys HH(QOPMALMOHHBIE M 3JIEKTPOHHBIE TEXHONOTHH (IU(PPOBBIE

00pazoBaTeNbHBIE PECYPCHI).
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Paznen 2. IlepBoHayanbHble CBeIeHHUs 0 CTPOEeHUH BelecTBa (5 1)

Ctpoenne
BewecTa (1 u)

CTpoeHue BEIIeCTBA: aTOMBI M MOJEKYJIBI, UX
pazmepul. Onvimoi, 0oKasvisawue OUCKPEmHoe
cmpoeHue seuecmsa.

Jlabopamopnvie pabomot u onvimsi’,

1. Ouenka auamMeTpa aToMa METOIIOM PsIOB (C

HCITOJIb30BaHueM (hoTorpadmii).

HaOmionenue u MHTEpIpeTalysi COBMECTHO C IIEaroroM OIBITOB, CBUAETEIbCTBYIONINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHUH BEILIECTBA: OIBITHI C PACTBOPEHHEM Pa3JIMYHBIX BEIIECTB B BOJIE.

OneHka NpH TOMOIIM TEXHOJOTHYECKOH KapThl Pa3MEpOB aTOMOB M MOJIEKYJ C HCIOJIB30BaHUEM
(otorpaduwii, MOITyIeHHBIX Ha aTOMHOM CHJIOBOM MUKpockone (ACM).

OrmpezeneHne nocie IpeJBapuTeIbHOr0 00CYKICHUS C IEJaroroM pa3MepoB MAIBIX TEll.

JIBHaKEeHU e

M B3auMMOeiicTB
He YaCTHIX
BellecTBa (2 4)

JIBmkeHne yactun BemecTBa. CBA3b CKOPOCTH
JIBUYKEHUS 4aCTUL ¢ TeMIIEpaTypoi. bpoyHOBCcKoe
IOBIKeHHe, THhQy3ua. Bzaumodeticmeue yacmuy
6eujecmea: RPUMAdICEHUe U OMMAaIKUGaHue.

Hemoncmpayuu

1. HaGmroieHre OpOYHOBCKOTO TBMXKEHUSL.

2.Habnronenue quddysuu.

3.Habmooenue  senenutl,  0OBACHAIOWUXCS

NpUMSAICEHUEM UAU OMMATKUBAHUEM HACTIUY
sewecmaa.

Jlabopamopuvie padomovl u onvimul

1. Oyenxa ouamempa amoma memooom psoos

(c ucnonwvsosanuem pomozpaguii).

2.0neITBl O HAOMIOAEHHUIO  TEILIOBOIO

paciIMpeHus ra3oB.

3. OmpiThl 1O OOHAPYKEHHIO NEWCTBHS CHII

MOJIEKYJISIPHOTO TIPUTSDKEHHMSI.

Habmronenne u 00bsicCHEHHE TTPH IOMOIIH TTearora OpOyYHOBCKOTO IBMKCHHUS U ABICHUS qu(Py3nn.
[IpoBenenue n OOBSCHEHHWE C OMOPOHM Ha ANTOPHTM, NPEIBAPUTEIHFHO Pa300paHHEIA C MEIaroroMm
OTIBITOB IO HAOJIOIEHUIO TEIUIOBOTO PACIIUPEHHUS ra30B.

[TpoBeneHue um OOBSCHEHHE OIBITOB C OMOPOW Ha AITOPUTM, IPEIBAPUTENBHO Pa300paHHBIA C
neaaroromM 110 06Hapy>I<eH1/110 CHUJT MOJICKYJIAPHOTO NPUTSAKCHUA U OTTAJIKUBAHUS.

ArperaTHsble
COCTOSTHUS
BelecTna (2 4)

ArperaTHbie COCTOSHHUS BELIECTBA: CMPOCHUE
2a308, JicudKocmet u meépovix
(kpucmannuueckux) men. Bzaumocessv medncdy
CBOUCMBAMU BEUECE 6 DASHBIX ACPe2aAMHbIX
COCMOSIHUAX U UX — QMOMHO-MOJNEKYIAPHBIM
cmpoeHuem. Ocobennocmu azpe2amHuix
COCMOAHULL BOOUL.

JHemoncmpayuu

1. Habmronenue auddys3un.

Onucanue noJ pyKOBOACTBOM IieJIarora (C UCIoJIb30BaHUEM ITPOCTHIX MO/IeTIeH) OCHOBHBIX pa3IMyHi
B CTPOEHUU Ta30B, KUIKOCTEN U TBEPIBIX TeEll.

HauanbHble npeacTaBiIeHUS O MalOM CXKUMAEMOCTH KHMIAKOCTEH M TBEPABIX Tei, OOJbIION
CKMMaeMOCTH ra30B.

OOmbsicHeHne Ha 6a30BOM YpOBHE II0/I KOHTPOJIEM IeJlarora 0 coOXpaHeHuH (OpMbI TBEPIBIX TET U
TEKY4eCTH )KUAKOCTH.

Hab6mronenne 3a onplTamMy, JOKa3bIBAIOIIMMH, YTO B TBEPIOM COCTOSHUM BOJIBI YACTHIIBI HAXOAATCS
B CPEIHEM JAJIbIIIE IPYT OT Apyra (IIIOTHOCTh MEHBIIE), YEM B KHUIKOM.

VYcraHoBiieHHE € ONOpPOM Ha JUAAKTHUYECKUH MaTepuan MPOCTBIX B3aUMOCBS3EH MEXIY
OCOOEHHOCTSIMH arperaTHbIX COCTOSHHH BOABI M CYLIECTBOBAaHMEM BOIHBIX opranusmoB (MC —
Ouosnorus, reorpadust).

8 3zech u Janee NPUBOAUTCS PACIIMPEHHbIH TepedYeHb J1ab0paTOPHBIX PabOT U OMBITOB, U3 KOTOPOTO YUHUTEIb 1eJaeT BEIOOP 10 CBOEMY YCMOTPEHHUIO U € yYETOM CIMCKA SKCIIEPUMEHTAIbHBIX 33/1aHUH,
npemiaraeMbix B pamMkax OI'D o ¢usuke.
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Paznen 3. /IBu:kenue u B3aumoneiicreue teua (21 4)

Mexanunyeckoe
nBukeHue (3 1)

MexaHnnueckoe [BM>XKeHUE. PaBHOMepHOe u
HepaBHOMepHOe JBHkeHHe. Ckopoctb. Cpeodwsis

CKOpOoCMb  NpU  HEPAGHOMEPHOM — OBUMICEHUML.
Pacuér myTH u BpeMeHH ABHKEHUSL.
Hemoncmpayuu
1. HaGmiogenne MEXaHHMYECKOTO  JABMKEHUS
Tena.
2. I3meperre  CKOPOCTH  TPSMOJIHHEHHOTO
JBIDKCHUS.
Jlabopamopnsie pabomol u onvimut
1. Ompenenenne  CKOPOCTH  PaBHOMEPHOTO

JIBWKEHUs (IIapuKa B IKUAIKOCTH, MOJICIU
3JIEKTPUYUECKOTO aBTOMOOWIIS U T. T1.).

2. Onpenenenue cpenHen CKOPOCTH
CKONILXKCHUS Opycka WIM IIapuKa [0
HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue paBHOMEPHOTO JIBH)KEHHUS U OINpeNleNIeHHe ero NMPU3HAKOB IOCTe MPeaBapUTeIbHOIO
00CYXJICHUS C TIeJ]aroroM.

HaGmonenue HepaBHOMEPHOTO IBM)KEHHS M OTIPEZICTICHUE €r0 OTIIMYUI OT paBHOMEPHOTO JIBHXKECHUS
TIOCJIE TIPEBAPUTEIILHOTO OOCYKICHNUS C TIEJaroroMm.

Pemenne TUMOBBIX pacu€THBIX 33/a4 B 1—2 JEHCTBHS C ONOPOIl Ha AJTOPUTM, NPEABAPUTEIIHLHO
pa3o0paHHBIIl COBMECTHO C TIEaroroM Ha OIpeAeieHHe IMyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBYDKCHUS.

AHanu3 py IMOMOIIH Ie1arora rpa)uKoB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IUIOTHOCTD (4 1)

SIBneHue HWHEPIIHH. 3axon uHepyuu.
Bzaumooeiicmeue men xax npuyuna usmeHeHus
ckopocmu  Osudicenuss men. Macca kak mepa
unepmuocmu mena. IInotHOCTH BemecTBa. Ce:a3b
NIOMHOCMU C KOIUYECME0M MOJIeKYI 8 eOuHuye
00véMa sewyecmea.

Hemoncmpayuu

1. HaGmiozienue siBIeHHUs MHEPLIUH.

2. HabmiofeHne W3MEHEHHsI CKOPOCTH IIPHU

B3aUMOJCHCTBUU TEJI.
3. CpaBHEHHUE MacC M0 B3aUMOICHCTBUIO TEJ.

OOBsICHCHHE TPU TIOMOIIM TEXHOJIOTHYECKOM KapThl M IeJarora W MPOTHO3UPOBAHUC SBICHUM,
00yCIIOBIICHHBIX WHEPIMEH, HAIPUMEpP: YTO IPOHMCXOAHUT IPU TOPMOKCHUH WM PE3KOM MaHEBpE
aBTOMOOWIIS, TOYEMY HEBO3MOXKHO MTHOBCHHO IIPEKPATUTH IBIYKCHUE HA BEIOCHIIC/IC HIIH CaMOKaTe
UT. 1.

Habmionenne u 0a30BBI aHANN3 OIBITOB IO PYKOBOJACTBOM II€arora, JEMOHCTPHPYIOIINX
W3MEHEHHEe CKOPOCTH JBIKEHUS TeNla B pe3yJIbTaTe ACUCTBHUS Ha HETO APYTHX TeEIl.

Pemenune THUMOBBIX pacdETHBIX 3aad B 1—2 NMEHCTBUS C OMOPOM HA aJTOPUTM, NMPEABAPUTEITHHO
pa300paHHBIf COBMECTHO C TIEJITarOroM Ha OIpeAeTICHHE MacChl Tella, ero 00bEMa 1 INIOTHOCTH.
HaOnromenne u 0a30BbIii aHAJIW3 OINBITOB IOJ PYKOBOJICTBOM II€arora, JISMOHCTPHPYIOIIHX
3aBUCUMOCTb UBMCHECHU CKOPOCTU TE€J1a OT €0 MAacChl Ipu BS&I/IMO}IﬁﬁCTBHI/I TCII. I/I3MepeHMe MacCcChbl
TeJla pa3InuyHbIMH CIIOCOOAMH.

OmnpezeneHre COBMECTHO C IIEIaroroM IIOTHOCTH TeJia B Pe3yJIbTaTe U3MEPEHUS €ro MacChl U 00bEMA.
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Cuaa. Buasl cua
(14 9)

Cua KaK XapaKTepUCTHKA
B3auMosieiicTBus Ten. Cujia yIpyrocTd W 3aKOH
I'yka. Hsmepenue cubl c noOMOWbI0

Oounamomempa. SIBJICHHWE TATOTCHUS W CHIIA
Tsokectd. Cuna mscecmu Ha Opy2ux NiIAHEmax
(MC). Bec mena. Hesecomocms. CHOXKECHUE CHII,
HaIlpaBJICHHbBIX o OJTHOM MPSIMOIA.
PaBHopnetictByromias cwt. Cuna mpenus. Tpenue
CKObIceHUst U mperue noxos. Tpenue 6 npupooe
u mexnuxe (MC).

Jemoncmpayuu’

1. CnoxeHne cwil, HaIpaBICHHBIX IO OJHOU

MIPSIMOM.

Jlabopamopusie pabomol u onvimel.

1. OnpeneneHue IIOTHOCTH TBEPAOTO Tea.

2. OnpITEl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh
pacTsbkenust  (nedopmanmu) TPYXKHHBL  OT
MIPWJIOKCHHON CHITBI.

3. OnBITHI, JIEMOHCTPUPYIOLINE 3aBHCUMOCTH
CHIIBI TPCHHSI CKOJBXCHHUS OT Beca Telna U
XapakTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEH.

W3ydenne cOBMECTHO C MEIaroroM B3aWMOJEHCTBHA KaK MPHYUHBI H3MEHEHUS CKOPOCTH Tella WIIN
ero e opmarum.

Ornucanre Ha HAYaJIbHOM YPOBHE PEabHBIX CUTYaIlMid B3aUMOJIEHCTBUS TEN ¢ TMTOMOIIBIO MOJIENEH, B
KOTOPBIX BBOJIUTCS MIOHATHE U N300PaKEHHE CHJIBL.

W3yyenune moj pyKOBOACTBOM IMeJarora CHJIbl YIPYTOCTH, 3aBHCHUMOCTH CHJIBI YIPYTOCTH OT
VIJTUHEHUS PE3WHOBOTO MIHYPa WX TPYKUHBI (C TIOCTPOCHUEM IpaduKa).

AHanu3 ¢ onopoil Ha AUNAKTUYECKUI MaTepHall Mo KOHTPOJIEM MeAarora NpakTUYeCKuX CUTYyaluid,
B KOTOPBIX HPOSBIISCTCS NEHCTBHAE CHIBI YIPYrocTH (YHIPYrocTh Ms4a, KPOCCOBOK, BETOK JiepeBa
u 1p.).

AHanm3 ¢ omopoi Ha MUAAKTUYECKAN MaTepHal IMOJ KOHTPOJIEM Ielarora CUTyalni, CBSI3aHHBIX C
SIBIICHUEM TATOTCHUSL.

[Tonnmanne ¢ omopoil Ha CXEMBl TPH IIOMOINM TIeJarora OpOWTAIBHOTO IBIDKCHHS IUIAHET C
WCTIONTE30BAaHIEM SIBIICHUS TATOTEHHS U 3akoHa rHepimn (MC — acTpoHOMIS).

W3mepenne Beca Tena ¢ MOMOINBI0 TuHaMoMmeTpa. OO0CHOBaHME 3TOro crmoco0a U3MEpeHHs Iocie
MTOBTOPEHHUS C MEarOroM.

Habnronenue siBiieHUsSI HEBECOMOCTH.

HabnroneHnue 3a 3KCIIEpUMEHTAIBHBIM MOJyYCHHEM MPABUIIA CIIOKEHUS CHJI, HAIIPABJICHHBIX BJIOJIb
oHOM npsiMoii. OmipeeneHre MpU MOMOIIY NeAarora BeJIMYMHbI PAaBHOJICHCTBYIOIIEH CHUII.
N3yuenue noa pykoBOJCTBOM IEAArora CUJIbI TPEHUSI CKOJIBKEHUS U CUJIbl TPEHHUS MTOKOSI.
UccnenoBanue ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy 3aBUCUMOCTH CHJIBI TPEHHUs OT Beca Tela
U CBOMCTB TPYIIUXCS TOBEPXHOCTEH.

BazoBeiii aHamm3 ¢ omopoil Ha TUAAKTUYECKUH MaTepHall o KOHTPOJIEM Iefarora MpaKkTHYeCKIX
CUTYAIIHii, B KOTOPBIX IIPOSABISETCS ACHCTBHE CHIIBI TPEHHUS, HCIIOIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHNS
WIH yBenW4yeHWs (KaTaHWe Ha JBDKAaX, KOHBKAaX, TOPMOYKEHHE AaBTOMOOWIIS, WCIIOIB30BaHHE
TTO/IITUITHUKOB, IJIABAHUE BOJHBIX )KUBOTHBIX U 1p.) (MC — Ouonorus).

Pemenue THUMOBBIX pacdE€THBIX 3a/ad B 1—2 NMEHCTBUS C OMOPOM HA aJTOPUTM, MPEABAPUTEITHHO
pa300paHHBIii COBMECTHO C [IEAaroroM ¢ MCII0JIb30BaHueM (hOpMYIT st pacyéra CUIbI TSKECTH, CHIIBI
YIPYTOCTH, CUITBI TPEHUS.

Paznen 4. JlaBae

HHe TBEPABIX TeJI, dKUAKOCTeH 1 ra3os (21 4v)

JlaBsienue.
Ilepenaua
JaBJIeHUS
TBEPABIMHA
TeJaMH,
JKMIKOCTAMM M
razamu (3 u)

Jaenenune. Cnocobwl ymeHvuleHust U y8erudeHusl
Oasnenus. /lagnenue eaza. 3a6ucumocme
oaesnenus 2aza om 06vEMA, MeMnepamypbi.
Iepeoaua oasnenus meépovimu meniamu,
arcuoxkocmamu u eazamu. 3axoun Iackana.
Inesmamuueckue Mauiunbi.

Jemoncmpayuu’®

1. 3aBUCHMOCTD JIABIICHUS rasza oT

TEMIIEPATYPhL.

AHanu3 1 00BsICHEHHE C OIOPOH Ha MUIAKTUYECKUI Marepual MoJi KOHTPOJIEM Ieiarora OIbITOB U
MIPAKTUYECKUX CUTYAIUi, B KOTOPBIX MPOSABISAETCS CHJIA JaBICHUS.

O0ocHOBaHME C ONMOPOH Ha TEXHOJOTMYECKYIO KapTy IPH IOMOIIM IeJjarora coco00B yMEHbIICHUS
U YBEIUUYCHHS JABICHUS.

W3ydenne o pyKOBOJCTBOM TIe[arora 3aBUCHMOCTH JIaBJIEHHs I'a3a OT 00bEMa 1 TeMIepaTyphl.
N3yyeHne mojx pyKOBOJACTBOM II€Aarora OCOOCHHOCTEH Mepenadd AaBICHHS TBEPIABIMU TeNlaMH,
JKUJIKOCTSIMU M Tazamu. OOOCHOBaHHE PE3yJIbTATOB OMBITOB OCOOCHHOCTAMH CTPOCHHS BEIECTBA B
TBEPAOM, )KUAKOM U Ta3000pa3HOM COCTOSHHSX MPEATIOKEHHBIMA (OPMYITHPOBKAMH.

HaOmonenue 3a 3KkcepIMEHTaIbHBIM IOKa3aTeIbCTBOM 3aKoHa [lackas.
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2. Tlepenava qaBaeHUS KHUIKOCTBIO U Ta30M.

Pemenne TUMOBBIX paC‘IéTHLIX 3aJa4y B 1—2 I[eﬁCTBI/IH C 01'[0p0ﬁ Ha aJIrOpuT™M, MpCABApPpUTCIBHO
pa306paHHLII7[ COBMCCTHO C II€JaroroM Ha pacqéT JaBJICHUA TBépﬂOFO TCia.

JlaBieHue
KMIKOCTH (5 4)

3aBHCHMOCTb TABICHHS XKHUAKOCTH OT TIIyOUHBI.
T'uopocmamuueckuti napadokc. Coobwarouuecs
cocyowi. ['uopasnuueckue Mexanusmol.

Jemoncmpayuu’®

1. CooOmaromyecs: cocyibl.

2. T'mapaBauyueckuii mpecc.

HccnenoBanue ¢ omopod Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJACTBOM Ielarora 3aBUCUMOCTH
JaBJICHUSA ) KUIKOCTHU OT Fﬂy6I/IHI)I MOTPYKECHHUA U IIIOTHOCTH KUIAKOCTH.

HabnroneHnue v HauanbHOE TOHUMAHKE THAPOCTATHYCCKOTO TIapaiokca Ha OCHOBE 3akoHa [lackais.
W3ydenue cOBMECTHO C IMEAaroroM COOOMIAIOIIIXCS COCYIOB.

Perrenne THNOBBIX pacu€THRIX 3afay B 1—2 NEHCTBHS C ONOPOH Ha alTOPUTM, MPEIBAPUTEIHHO
pa300paHHBIH COBMECTHO C TIEJarOTOM Ha pacu€T JaBIICHUS KUIKOCTH.

Habmronenue 3a 00BbsICHEHHEM MIPUHITAIIA JCHCTBUS THAPABINICCKOTO Ipecca.

AHanmu3 W OOBSCHEHHE C ONOPOH Ha TUAAKTHYECKAH MaTephall IOJ KOHTPOJIEeM IIefarora
MPAaKTUIECKUX CUTYaIHH, JEMOHCTPHPYIONINX MPOSBICHAUE ABICHUS KHUIKOCTH U 3aKoHa [lackas,
HaIpuMep MPOIECCOB B OpraHu3Me MpH TiTy6okoBoaHOM HBIpsiHuHA (MC — Ononorws).

ATtMmocdepHoe
naJjenue (6 4)

ATtmocdepa 3emin 1 aTMOocepHOe TaBICHHE.
Hpuuunvr cywecmseosanus 8030YuiHol 000N0UKU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocpeprozo 0aBIeHUs. 3asucumocmo
ammocgepro2o  0agieHus om  6bICOMbl  HAO
yposuem  mops. Ilpubopwr  Onst  usmepenus
ammocgeprHozo dagneHus.

Jemoncmpayuu?®

1. [IposiBieHne neiicTBUS aTMOCPEPHOTO

JIABIICHUSI.

Habmronenue 3a sSxcniepuMeHTaIBHBIM 00HApYKEHIEM aTMOC(EpPHOTO TaBICHNUS.

Ananu3 u 00BACHEHHE C OIOPON Ha ITUIAKTHYECKUH MaTepual o[ KOHTPOJIEM IIeAarora OmbITOB U
MPAaKTUYIECKUX CUTYAINH, CBI3aHHBIX C IefiCTBHEM aTMOC(EPHOTO TaBICHUS.

HaGnronenue 3a 00bsiCHEHHEM CyIeCTBOBaHHs aTMoc(epbl Ha 3eMile U HEKOTOPBIX IIaHEeTaX MIIH e€
OTCYTCTBUS Ha pyrux mianerax u Jlyne (MC — reorpadus, acTpoHOMUS).

ba3oBoe mMOHMMAaHWE MPUYHUH HM3MEHEHHS IUIOTHOCTH aTtMoc(epbl € BBICOTOH M 3aBUCHMOCTH
aTMOC(EPHOTOo JIABJICHHUS OT BBICOTHI.

Pemienre THUMOBBIX pacyETHBIX 3amad B 1—2 AeifcTBHS ¢ OMOPOil HA aXrOpUTM, MPEABAPUTEIHEHO
pa3o0paHHbBIl COBMECTHO € IIEAArOroM Ha pacyéT aTMOC(EPHOTO JIaBICHHUS.

W3y4eHne moJi pyKOBOACTBOM II€Iarora yCTporcTBa GapomMeTpa-aHepousa.
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HeilicTBue
JKHAKOCTH M ra3a
HA NOrpy:KEHHOE
B HUX TeJ1o (7 1)

Heticmaue srcuokocmu u 2aza Ha NOSPYdrHCEHHOE
6 Hux meno. BeITankupaomas (apxuMeoBa) cuia.

3axon Apxumeoa. Inasanue men.
Boszoyxonnasanue.

Jemoncmpayuu’®

1. 3aBHCHMOCTD  BBITAJIKHBAIOIIEH CHJIBI  OT

00péMa TOTpY)XEHHOH dYacTH Tena U

IUIOTHOCTH KHJKOCTH.

2. PaBeHCTBO BBITAIKUBAIONIEH CHIIBI BeCy

BBITECHEHHOM KUJKOCTH.

3. YcinoBue IUIaBaHMsS Te: IIaBaHUE WU
MOTPY>KEHWE Tel B  3aBUCUMOCTH  OT
COOTHOIICHHMS IIJIOTHOCTEH TeJla B JKMIKOCTH.

Jlabopamopnwvie padbomout u onvimul.

1. UccnenoBanne 3aBHCHMMOCTH Beca Tejla B
Boie OT 00BEMa MOTPYKEHHOW B JKUAKOCTH
YacTH Tela.

2. Ompenenenne BBITAJIKABAIOIIEH CHUJIBI,
JICHCTBYIOIIEH Ha TeNo, NOrpyX’EHHOE B
JKHIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH
CUJIBI, JEHCTBYIOILIEH Ha TEJIO B )KUIKOCTH, OT
MacchI Tela.

4. OnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH
BBITAIKUBAIOUIEH CUJIbI, JAEWUCTBYIOLIEH Ha
TEJO B )KHUIKOCTH, OT 00hEMa MOTPYKEHHOMH
B JKHMIKOCTH YacTH Telda M OT INUIOTHOCTH
JKHIKOCTH.

5. KoncrpyupoBanue apeoMeTpa W
KOHCTPYHpPOBAHHE JIOJKH U ONpeIeieHne e
TPYy30M0IBbEMHOCTH.

Habnronenue 3a 3KCIiepUMEHTATBHBIM O0HAPYKCHUEM JCHCTBHUS KUIKOCTU U ra3a Ha MOrpyKEHHOE
B HUX T€JO.

OrnpeneneHue ¢ Onopol Ha TEXHOIOTMYECKYIO KapTy BBITAJIKUBAIOIIEH CHIIbI, JCHCTBYIOIIEH Ha TENO,
MOTPY>KEHHOE B KUAKOCTD.

Habmronenue 3a mpoBeneHneM 1 00CYKICHHE COBMECTHO C TIEarOrOM OIBITOB, JEMOHCTPHPYFOIIIX
3aBHCHMOCTD BBITAIKHBAIONIECH CHIIBI, JEHCTBYIOMICH HA TENO B KUAKOCTH, OT 00BEMA IOTPYKEHHOM
B KUAKOCTb YaCTH TEJIAa U OT IUIOTHOCTH >KMJIKOCTH.

HccnenoBanue Mo pyKOBOACTBOM IIeIarora 3aBUCHMOCTH Beca Tella B BOJIE OT 00béMa MOrpykEHHON
B KHJIKOCTb YacTH Tela.

Pemenune TUMOBBIX pacdE€THBIX 3a/ad B 1—2 NMEHCTBUS C OMOPOM Ha aJTOPUTM, MPEABAPUTEIHHO
pa300paHHBIi COBMECTHO C IIEJarOroM Ha MPUMEHEHHE 3aKOHa ApXUMe/Ia U YCIOBUS TUIaBaHHS TEll.
KoHncTpyupoBanue npu moMouy negarora apeoMerpa Wik KOHCTPYUPOBAaHUE JIOJKU U OTpe/IesIeHre
€€ rpy30MoabEMHOCTH.

Pa3pnen 5.

Padora u MmongHocTh. JHeprus (12 1)

PabGora
M MOIIHOCTh
By

Mexanundeckas padoTta. MOIIHOCTb

Habmromenne 3a SKCIepUMEHTAIBHBIM OIPENCICHHEM MEXaHHYIEeCKOH pabOoTHl CHIIBI TSKECTH TPH
NaJeHUM Tela W CWIBl TPEHUS IpH PABHOMEPHOM IEPEMELIEHUM Teja [0 TOPU30HTAIbHOU
IIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanyeii pacuéra MOITHOCTH, Pa3BUBAEMON IIPU OABEME T10 JICCTHHIIE.
Pemenune TUMOBBIX pacdE€THBIX 3a/ad B 1—2 NMEHCTBUS C OMOPOM Ha AJTOPUTM, MPEABAPUTEITHHO
pa3o0paHHbBIl COBMECTHO C IEIaroroM Ha pacyéT MeXaHHUUeCKOil padOThl U MOIIHOCTH.
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IIpocteie
MeXaHu3MBbI (5 1)

[TpocThie MEXaHNU3MBI: pbIYar, OJIOK, HAKJIIOHHAS
IUIOCKOCTb.  [Ipasuno  paenogecusi  pwluaea.
Ilpumenenue npasuna pagHnosecus pviuaza K
onoky. «3onomoe npasunoy mexanuxu. KII1J]
MPOCTBIX MEXaHW3MOB. I[IpocThle MeXaHH3MBI B
OBITY ¥ TEXHUKE.

Hemoucmpavyuu

1. IIpumMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomut u onvimol

1.0npenenenne pabOTBI CHUJIBI TPEHHS TIPU

paBHOMEPHOM JIBIDKCHUU Tena 1o
TOPU30HTAJIBHOM IOBEPXHOCTH.

2. VccaenoBanue yClIOBUH PaBHOBECHS pbluara.

3. U3mepenue KIIJ| HakJIOHHOW IUIOCKOCTH
(371€KTpOHHAs IEMOHCTpALKS).

HauanpHoe moHMMaHue BBIMI'PBIIIA B CUJIC IPOCTBIX MEXaHU3MOB Ha IMPUMEPE pblyara, HoABUXKHOI'O
Y HENOJBMKHOTO OJIOKOB, HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue COBMECTHO C MEIaroroM yCIIOBHsI paBHOBECHS pblyara.

OO0HapyXeHHUE T0J] PyKOBOJICTBOM ITE[arora ¢ OMOpPOi Ha TUAAKTHICCKHIA MaTepUaIl CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3IMYHBIX HHCTPYMEHTAX U IMPUCIOCOOJICHHSIX, UCIIOIB3YEMBIX B OBITY U TEXHHKE, a
TaKKe B XKHUBBIX opranusmax (MC — Guonorus).

Habnromenue 3a sKcriepruMeHTaIbHBIM T0KA3aTEIECTBOM PABEHCTBA PadOT MPH IPUMEHEHHH POCTHIX
MEXaHU3MOB.

Omnpenenenne noj pykoBoacTeoM nenarora KI1J{ HakIOHHO# MI0CKOCTH.

Pemenue THMOBBIX pacu€THBIX 3a7a4 B 1—2 NEWCTBUS C OMOpPON Ha ajJrOpUTM, TPEABAPHUTEIHLHO
pa300paHHBIl COBMECTHO C IIEAAaroroM Ha IMPUMEHEHHE MpaBWiIa paBHOBECHS pbluara W Ha pacuér
KITII.

Mexannveckasi
sHeprus (4 4)

Mexanuueckas dHeprus. Kuumemuueckas u
nomenyuaivnas suepeus. llpespawenue 00nozo
6U0A MeXaHu4ecKkol 3Hepeuu 6 Opyeoll. 3aKoH
COXpaHCHHS YHEPTUU B MEXaHUKE.

JlaGopaTopHbie padoThl U ONBITHI.

1. U3yuyenue 3aKOHA COXpaHEHHUS
MEXaHWYEeCKOW  BHEpruM  (3JEKTpOHHAS
JIEMOHCTPAITHS).

HaGmronenue 3a sKCIiepUMEHTAIBHBIM ONpeIelICHUEM N3MEHEHHsS KHHETHUECKOH U MOTEHIMAILHOMN
SHEPTHH TeJa IPH €ro CKaThIBAHUH MO HAKJIOHHOM TIOCKOCTH.

®dopMyIMpOBaHHE COBMECTHO C II€JaroroM Ha OCHOBE HCCIEJOBAaHMS 3aKOHA COXPaHEHUS
MEXaHW4eCKOW 3HEPTHH.

[TpencTaBnenue mpy MOMOIIY Mejarora rpaHull IPUMEHUMOCTH 3aKOHA COXPAHEHHUS SHEPTUH.
Pemmenne THHOBBIX pacu€THBIX 3amad B 1—2 NeHCTBHA C ONMOPOH HAa alrOpPHUTM, NPEIBAPHUTEIHEHO
pa300paHHBIIl COBMECTHO C IIEIaroroM ¢ MCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTHH.

Pe3epBHoe Bpems (3 u)

8 KVIACC (68 4)

TemaTnueckuii
0JIOK, TEMBI

OcHoBHOe cojaepkaHue

OcCHOBHBbIE BU/bI 1eSITEILHOCTH YYaIMXCcs
(Ha ypoBHe y4eOHBIX JelicTBHIT)

Pasnen 6. TerioBble siBieHust (28 1)
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Ctpoenue
U CBOlicTBA
BewecTBa (7 4)

OcHognole NOA0MHCeHUs MONEKYIAPHO-
KUHemu4eckoll meopuu CMpOeHUs 6euecmsd.
Macca u pazmepsr amomog u monexyn. Onvimoi,
noomeepcoaioujue  OCHOBHble  NONOHCEHUs
MONEKYNAPHO-KUHEMUYECKOU meopull.

Mopenu TBEPAOTO, )KUAKOTO U ra3000pa3HOTo
COCTOSIHUHM  BemlecTBa. Kpucmannuueckue —u
amoppuvie mena. ObvacHeHUe CBOUCME 2a308,
Jorcuokocmetl. U meEépObIX mel HA  OCHOBe
NONONCEHUL MONEKYNAPHO-KUHEMUYeCKO Meopull.
CMaumBaHuE u Kanuwisapuvie saenenus. Tennosoe
pacuupenue u cocamiue.

Jemoncmpayuu?®

1. Habmonerne 6pOyHOBCKOTO ABIKEHHUS.

2. Habmonenue nuddys3um.

3. HaGmonenue  siBineHuid

KalmJIJIAPHBIX SIBJICHUH.

4. HaOnroieHne TemIoBOro pacuIupeHus Tell.

5. i3MeHeHue faBieHHs ra3a Npu M3MEHEHUH

00bEMa 1 HarpeBaHUU WIIH OXJIKICHHUH.

Jlabopamopnwvie padomost u onvimul.

1. OmBITEI IO OOHAPYKEHUIO JCUCTBUS CHII

CMadYuBaHUA u

MOJIEKYJISIPHOTO TIPUTSKCHUS (wmu
AJIEKTPOHHAS IEMOHCTPAIIHS).

2. OmBITBI  TIO  BBIPAMIMBAHUIO KPHCTAIIOB
MMOBApEHHOM COJIM WJIU caxapa.

3.0mpITBl 1O  HaOJIONEHHIO  TEIUIOBOTO

paclmupeHusl ra3oB, JKUJIKOCTEH U TBEPABIX
TeJL

4. OnpeneneHne AaBlIeHUs BO3AyXa B OaioHe
LITpUIA.

5. OnbITEl, AEMOHCTPUPYIOLIME 3aBHCUMOCTh
JaBleHUS] BO3yXa OT ero oo0béMa W
HarpeBaHMs UIH OXJIAKICHHUS.

6. IIposepka cunome3svl TUHENHOU 3ABUCUMOCTIU

ONUHbL cmonbuxa JrcuoKocmu 6
mepmomempuyecKkoll mpybke om
memnepamypbi.

Habmonenne n uHTEpIIpETaS COBMECTHO C MIEIaroroM OIBITOB, CBUACTENHCTBYIONINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHMH BELIECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BELECTB B BOJE.

Pemenune THUMOBBIX pacdE€THBIX 3a/a4 B 1—2 NMEHCTBUS C OMOPOM HA aJTOPUTM, MPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C IEJAroroM IO OIEHUBAHUIO KOJIMUYECTBA aTOMOB MJIM MOJIEKYJ B €INHUIIC
00BEMa BeliecTna.

[IpexacTaBneHue npu MOMOIIM Iearora OPOYHOBCKOTO JBIIKECHUS, siBIeHUs AUGGY3UU U pasinduit
MEX1y HUIMH Ha OCHOBE MOJIOKEHUH MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHSI BEILIECTBA.
OOBsICHCHHE TIPY TTOMOIIH TEIarora ¢ OMOpPOoi Ha JUIAKTUYCCKUI MaTeprall OCHOBHBIX Pa3Induil B
CTPOEHUHU Ta30B, >KUIKOCTEM W TBEPIABIX TEN C HCIOJb30BAHUEM IIOJOKEHUH MOJIEKYJISIPHO-
KUHETUYECKON TeOpUU CTPOEHUS BEILECTBA.

[IpoBenenue noa pykoBOACTBOM II€/1arora OIMbITOB MO BHIPAILIMBAHUIO KPUCTAIJIOB IOBAPEHHOU COJIU
WJIM caxapa.

[IpoBeneHne COBMECTHO C MEIAroroM M 0OBSICHEHHUE M3 MPEINIOKEHHOTO NIEPEYHs BEIBOJIOB OITBITOB,
JIEMOHCTPUPYIOLIUX KANUJUISIPHBIE SIBJICHUS U SIBICHUE CMauUBAHUS.

OOBsICHEHHE C OTIOPOH HA TEXHOJOTHIECKYIO KapTy MOJI pyKOBOJCTBOM IEarora pojiu KamuUISIPHBIX
SIBIICHUI JJIs1 TIOCTYIUICHHS BOJBI B Opranu3M pactenuii (MC — Ouosiorus).

HabnroneHue onpITOB O HAOIIOICHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX TEI.
OOBsicHEHHE C OTOPOIT Ha TEXHOJIOTUYECKYIO KapTy 10Jl PyKOBOJICTBOM II€arora CoOXpaHeHus oobéMa
TBEPABIX TEJ, TEKYYECTH KUAKOCTHU (B TOM YHUCIIE, Pa3HUIbl B TEKYUECTU IS Pa3HBIX KUJKOCTEH),
JIaBJICHHUsI ra3a.

Habnromenue 3a mpoBeIcHUEM OITBITOB, IEMOHCTPUPYIOIIUX 3aBHCUMOCTD JABICHHS BO3IyXa OT €ro
00péMa W HarpeBaHUS WU OXJIAXKICHHUA, U UX OOBACHECHHE HAa OCHOBE AaTOMHO-MOJEKYJISIPHOTO
YUEHHUS.

AHany3 Tpu MOMOIMY Tearora ¢ ONopoi Ha AMJAKTHYSCKUA MaTepHan MPaKTHUYECKUX CHUTYaIlUi,
CBSI3aHHBIX CO CBOMCTBaMU T'a30B, )KHIKOCTEH U TBEPIBIX TEIl.
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TennoBble
npoueccsl (21 4)

Temmeparypa. Cea3e  memnepamypvl  co
CKOPOCMbIO MENA08020 OB8UIICEHUS YACHUY.
Buytpennss sHeprus. Cnocobsi uzmeHenus
G6HYMpeHHell  dHepauu:  menjionepeoava - u
cosepuienue pabomvi. Budwl mennionepedauu:
Menionpo8OOHOCMb, KOHBEKYUSL, U3YHeHUe.
KonuuectBo TEIIOTHL. VnenbHas
TEII0EMKOCTE BelecTBa. Tenioobmen u meniosoe
pasnosecue. YpasHenue menyiogoeo b6aniauca.
Inasnenue u omgepoesanue KpUCMAIIUYECKUX

sewecms.  YIembHas — TEIUIOTAa  IUIABIICHUSL.
IHapoobpasosanue u konoenwcayus. Hcnapernue
(MC). Kunenwne. VY nenbHas TeIIoTa
napoo0OpazoBaHusl. 3a6UCUMOCHb MeMnepamypul
KuneHuss ~ om ammocpepnozo  OasneHus..
Brascnocmo 6030yxa.

OHeprusi  TOIIMBA.  YJenpHas  TemoTra
CropaHusl.

Ipunyunsr pabomsl mennoguix Osuzameneil.
K1l mennoeoco
odgucamens. Tennosvle Ogucamenu u 3awuma

oxpyacaroueti cpedvt (MC).

3akon coxpanenus u npespawjeHust dHepeUU 6
menzogwix npoyeccax (MC).

Jemoncmpayuu’®

1. IlpaBuna u3MepeHus TeMIepaTypsbl.

2. Buppsl Terionepenaun.

3. OxnaxxJeHue Ipu COBEPLICHUH PabOTHI.

4. HarpeBanue T1ipu COBEpIICHUH PabOTEHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEIIOEMKOCTEH  Pa3IUYHBIX
BEIIIECTB.

6. HaOmroienme KumneHus.

7. HabmogeHne TIOCTOSIHCTBA —TeMIEpaTyphl

[pY TUIABJICHUH.
8. Mojenn TEIIOBRIX ABUTraTEIIEH.
Jlabopamopmnsie pabomol u onvimel.
1. Ilposepxa eunome3wvl TUHEUHOU 3A8UCUMOCTU

ONUHbL cmonbuxa arcuoKocmu 6
mepmMomMempuieckoll mpybke om
memnepamypeoi.

O06oCHOBaHHE IO MOJATOTOBICHHOMY AQITOPHTMY COBMECTHO C IIEIaroroM IIpaBWJI H3MEPEHUS
TeMIepaTypsbl.

CpaBHeHHE pa3IMYHBIX CIOCOO0B M3MEPEHUS U IIKAJl TEMIIEPaTypPHI.

HaGunronenue 3a mpoBeieHHEM ONBITOB, IEMOHCTPUPYIOIIMX U3MEHEHNE BHYTPEHHEW SHEPT U Tena B
pe3yibTaTe TeIionepeaayy U paboThl BHEITHUX CHIL.

HabnroeHnue 3a mpoBeIecHUEM OIBITOB, O0CYXIICHHE MPAKTUUCCKUX CUTYalui, JEMOHCTPHPYFOIIIX
pa3IUyYHbIE BUBI TEIJIONEPEAayH: TEIIONPOBOJHOCTh, KOHBEKIIMIO, U3TyUYEHHE.

UccnenoBanue ¢ omopod Ha TEXHOJOTMUYECKYIO KapTy MOJ PYKOBOJACTBOM IeAarora siBJICHUS
TEIUIO0OMEHA TIPH CMEIIMBAHUY XOJIOTHON U TOPSICH BOJIBL.

HabmroneHue ycTaHOBIICHHS TETTIOBOTO PAaBHOBECHS MEXTY TOPSYCH U XOJOTHOMW BOJIOM.
OnpeneneHne Mpyu TOMOIIH TIeIarora KOJHYecTBa TEIUIOTHI, TIOIYYeHHOTO BOAOH MPH TEIUI0OOMEHE
C HarpeTHIM METAIUTMYECKUM IATHHIPOM.

Omnpenenerne 1o TaONUIE YASTHHON TEIUIOEMKOCTH BEIIECTBA.

Pemenune THUMOBBIX pacdETHBIX 3a/ad B 1—2 MEHCTBUS C OMOPOW HA aJTOPUTM, MPEABAPUTEITHHO
pa306paHHHﬁ COBMCCTHO C II€aaroroM, cCBA3aHHBIX C BBIYUCIICHUCM KOJIMYCCTBA TCIUIOTHI WU
TEIUIOEMKOCTH MIPH TCIJIOOOMEHE.

Ananus Ipyu noMouuy neaarora Cl/ITyaLII/Iﬂ MPAKTUYECKOro HCIOJb30BaHUs TCIJIOBBIX CBOICTB
BEIICCTB W  MaTepUAliOB, HAmpUMEp B  IIENAX  JHEProCOCPSIKCHHsS:  TEIUIOU3OJIAIHS,
9HEpProcOeperarIue KPHIIIH, TSPMOAKKYMYIISTOPEI | T. 1.

HabmroneHue siBneHmiA UCTapeHUS M KOHICHCAIIHH.

Habnronenue 3a ncciiegoBaHreM IpoIiecca HCIapeHHsl Pa3InIHbIX KAIKOCTEH.

OO0BsICHEHHE TIO ATOPUTMY COBMECTHO C TISIaroroM SBJICHUH HCIapeHNs U KOHICHCAIINY Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHSI.

Habmronenue n o0bsCHEHHE TIpoLiecca KATICHHUS, B TOM YHCJIE 3aBUCHMOCTH TEMITEPaTyphl KUTICHUS
OT JaBIICHHUS.

Omnpenenenue o TabianIe OTHOCUTETHLHON BIQYKHOCTH BO3/IyXa.

Habnronenue nporiecca IiaBieHnsT KPUCTAUTMYESCKOTO BEIIECTBA, HAPUMED, JIb/a.

CpaBHeHHe o IJiaHy Ipyd NOOMOLIM MNeaarora MNponcCCoOB IUJIABJICHUA KPUCTAUIMYCCKUX TCI
W pa3MsATYCHUSI TPU HArPEBaHUU aMOP(QHBIX TEI.

OmnpenencHue 10 TaONHUIE YACTBHOMN TEIUIOTHI IDIaBJICHHUS JIbJIA.

OOBsICHEHHE IO CXEeME MoCIe 0OCYXKICHUSI C MEAaroroM sIBJICHUMN IUIABJICHHUS M KPUCTAILIH3AINY Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS.

Pemrenne THMOBBIX pacu€THRIX 3amad B 1—2 NEHCTBHA C OMOPOH Ha alTOPUTM, MPEIBAPUTEIHHO
pa300paHHBII COBMECTHO C TIEIarOTOM, CBSI3aHHBIX C BEIYHCICHHEM KOJMYECTBA TEIUIOTHI B IIpoIieccax
TEIUTOTIepeIauy TIPH TUIABICHUH U KPUCTAIUTH3ALNHN, NCIAPSHUH U KOHACHCAITHH.

AHanu3 pu TOMOIIH TIeJarora ¢ OMopod Ha AWNAKTHUECKHH MaTepHan CUTYalluil MpaKTHIECKOTO
MPUMEHEHHsI SBJICHUN IUIABICHUS W KPUCTAUIM3AINM, HANPHMEP, IOIyYCHHE CBEPXYUCTHIX
MaTepHaloB, COJIeBast TPeka u JIp.

Ananus IIpy MIOMOIIH 1egarora pa6OTbI u O6'I)$[CHGHI/I€ IIpUHIUIIA I[CﬁCTBI/IH TCIIJIOBOI'O IBUT'aTECIIs.
Brruucnenue kojgudecTBa TCIUIOTHBI, BBIACIAIOMICTOCA IIPU CrOpaHUuM PA3JIMYHBIX BHUJIOB TOIUIMBA, U
KIIJI nBurarens.
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2.Hab6monenne M3MCHEHHS BHYTpCHHEH
SHEPruM Tela B Pe3ysbTaTe TEmIoNepesadn
¥ pabOTHI BHELITHHUX CHIL.

3. UccnenoBanue sBJIEHUsI TEIUIOOOMEHA IpH

CMEIIMBAHUY XOJIOHOU U rOpsiYeH BOABI.

4. Onpedenenue Kouuecmea meniomul,
NONYYenHo20 6000l Npu Mmenioobmene c¢
HazpemvimM MeMmaiiudecKum YunuHOpoMm.

. UccnenoBanue nponecca ucnapeHusl.

6. OnpeneneHue OTHOCHUTEIBHONW BIAXKHOCTH

BO3/IyXa.

7. Onpedenenue yoenvHol meniomsl niasieHus

avoa.

9]

OO6cyXIeHre COBMECTHO C TEeNaroroM 3KOJOTMYECKHX ITOCIECICTBHH HCIIONB30BAaHUS JBUTATENEH
BHYTPEHHETO CTOPAHMUS, TEIUIOBBIX U THAPo3JIeKTpocTaHIui (MC — 3KOJIOTHSA, XUMHS).

Pa3zaen 7. DiiekTpuyeckue 1 MATHUTHBIE siBJeHus (37 1)

JJIeKTpUYecKHe
3apsabl.
3apsiikeHHBIE
TeJa U UX
B3aUMOJeHCTBUE
(74)

Onexmpusayus men. JIBa poaa 3IIEKTPHYSCKIX
3apa0B. BzauMmopnelicTBue 3apsHDKEHHBIX — TeEIl.
3axon Kynona (3asucumocmeo cunbl
83AUMOOELCMBUS 3APANCEHHBIX el OM 8elUYUHb]
3aps008 U pacCmosHUsL MeHCOy MeLamu).

DnekTpudeckoe — mojie.  Hanpsocénnocms
anexmpuyeckozo noasa. Ilpunyun cynepnosuyuu
INEKMPUYECKUX noetl (Ha KauecmseenHoM YposHe).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHnuiii NeKMpuYecKul 3ap0.
Cmpoenue amoma. TIpOBOTHUKH ¥ JUIJIEKTPUKH.
3aKoH COXpaHEHUS ICKTPUICCKOTO 3apsia.

Jemoncmpayuu’®

1. DnexTpu3arus Tem.

2. ]lBa poma DSJEKTPUUECKUX 3apsioB U

B3aUMO/ICHICTBHE 3apSKEHHBIX TeTl.

3. YcTpoicTBO U IeHCTBHE AIIEKTPOCKOIIA.

4. DnexTpocTaTudeckas HHIYKIHUS.

5. 3aKOH COXpaHEHHUs JIEKTPUIECKUX 3aps/I0B.

Jlabopamopnuie padomosl u onvimel.

1. OnBITH IO HAOJIIOACHUIO AJIEKTPU3ALNH TE

WHIYKINEH U TPH COPUKOCHOBEHUH.

Habmronenue 3a mpoBeieHUEM OTIBITOB IO AJIEKTPU3AIIUH TN MIPU COMPUKOCHOBEHIH U HHIYKIIACH.
Habmronenne n o0bACHEHHE C OMOPOI HAa TUAAKTUICCKAH MaTepral B3auMOJCHCTBUS OTHOMMEHHO
1 pa3HOMMEHHO 3aPsHKEHHBIX TeIl.

OOBsICHEHHE TIPH ITOMOIIY TIeIarora MPUHITKIA TEHCTBUS JIEKTPOCKOIIA.

OOBsCHEHHE COBMECTHO C II€JaroroM SIBJICHHH OSJEKTPU3AIlMM TP CONPHUKOCHOBEHHUH Tel U
MHIYKIMEH ¢ UCTIOIb30BaHUEM 3HAHUI O HOCUTENSIX DJIEKTPUIECKHX 3apsI0B B BEUIECTBE.
Pacrio3HaBanue M OOBSICHEHHE II0 CXEME COBMECTHO C IIEJaroroM sIBJICHUN 3JICKTPHU3AIUU
B ITIOBCEIHEBHOM KH3HU.

Habnronenue u 0OBSICHEHUE C OMOPOW HAa TEXHOJOTHYECKYIO KapTy OIBITOB, WLIFOCTPHPYOIIUX
3aKOH COXPaHEHHUS IEKTPUYECKOTO 3apsia.

HabmroeHue onpITOB IO MOJCITUPOBAHHIO CHIIOBBIX JTMHUH 3JCKTPUICCKOTO OIS,

HccrmenoBanme moa pyKOBOACTBOM II€arora ICHCTBHUS AIIEKTPHUYECKOTO IONIS HA TPOBONHUKH U
JIUDJICKTPUKH

43




IMocTostHHBINH
3JIEKTPHYeCKHil
Tok (17 4)

DNeKTpUUecKuil TOK. Ycnosus cywecmeoganus
anekmpuyecko2o moxa. VICTOUHUKH TTOCTOSTHHOTO
ToKa. JIeHCTBUS SIEKTPUIECKOTO TOKa (TETUIOBOE,
XUMHUYECKOe, MarHUTHOE). JDnexmpuueckuil mok
8 JHCUOKOCSAX U 2A3AX.

PaGora ¥ MOIIHOCTH 3JEKTPUYECKOrO TOKa.
3axon [icoyns—I/lenya. Dnexmpuueckue yenu u
nompeoument 91eKmpuyeckol dnepeul 6 Ovlmy.
Onektpuueckas uenb. Cuiia Toka. DIEeKTpUIecKoe
HanpspkeHne.  CONpOTHBIICGHHWE  MPOBOJHHKA.
Yoenvroe conpomuenenue gewgecmea. 3akon Oma

UIs  ydactka mernd. [locnemoBarenpHOE |
mapaiensHoe COeIMHEHNE MIPOBOTHUKOB.
Kopomxoe 3amvixanue.

Jemoncmpayuu’®

1. TIpOBOAHUKH U JUDEKTPUKH.

2. MopaenupoBaHnue CHJIOBBIX TUHUR

SJIEKTPUYECKOTO MOJISL.

. MlcTOYHMKY TOCTOSIHHOTO TOKA.

. JleHcTBUS SJIEKTPUIECKOTO TOKA.

. DNEeKTPUYECKUH TOK B KUAKOCTH.

. I'a30BbIil pazps.

. I3amepenne cuitel TOKa aMIIepMETPOM.

. I3amMeperne »NeKTpHYECKOTO  HAPSHKCHUS

BOJIETMETPOM.

9. PeocraTt u Mara3uH CONMPOTHUBIIEHUH.

Jlabopamopusie pabomol u onvimel.

1. HccnenoBanue IeUCTBHS DIEKTPUUECKOTO
OJIs1 HAa TIPOBOJIHUKH U TUDJICKTPUKH.

2. COopka u mpoBepka pabOTHI ICKTPUICCKOM
I[ETH TOCTOSTHHOTO TOKA.

3. H3mepeHue U peryIupoBaHNE CHIIBI TOKA.

W3MepeHue U perympoBaHie HAIPsHKCHUS.

5. Hccnedosanue 3a8ucumocmu Cuibl MoKd,
uoyuezo yepes pesucmop, om
CONPOMUBTIEHUS Pe3UCIOPA U HANPANCEHUS.

6. Onvimoi, demoHcmpupyrouue 3a8UCUMOCTb
NEeKMPUYECKO20 conpomuenenus
npoBOOHUKA Om €20 OJUHbL, NIoWaou
nonepeyHo2o ceyeHus U Mamepuana.

0 3N L A~ W

»

HaGmronenne pasmuduHBIX BUIOB IECHCTBHS 3JICKTPUIECKOTO TOKAa M OOHApyKEHHE COBMECTHO C
MEeIaroroM 3TUX BUAOB JEHCTBHS B IIOBCEAHEBHON XKHU3HH.

CO6opka 1o cxeMe U HCIBITAHUE MO KOHTPOJIEM IIeJarora JIeKTPUYECKON IETTH TOCTOSHHOTO TOKA.
Habmnronenue 3a neMoHCTpanueit U3MEpeHHs CHITBI TOKa aMIIEpPMETPOM.

HaGmonenue 3a neMoHcTpaleil n3MepeHus 3JeKTPUIECKOr0 HaPSHKEHHUS BOJIBTMETPOM.
HpOBC}IeHMe u O61)51CH6HI/I€ npyu NoMOLIr YUYHUTEIS OIBbITOB, ACMOHCTPUPYIOIIHUX 3aBUCUMOCTH
UIEKTPUUYECKOTO COMPOTUBIICHUS NPOBOJHUKA OT €r0 JUIMHBI, IJIOMIAJN MONEPEeYHOro CEYEHUs U
MaTepHana.

HaOmonenue 3a peMoHCTpanyel MCCeIOBaHHs 3aBHCHMOCTH CHJIBI TOKa, IPOTEKAOLIEro 4epes
PE3UCTOP, OT COINPOTUBIICHUS PE3UCTOPA U HAIPSIKEHMSI HA PE3UCTOPE.

ba3oBele npeAcTaBleHUs O MpaBUIIaX CIOXKEHUS HAMPSHKEHHUN MPU MOCIEA0BATEIbHOM COEIUHEHUN
JIByX PE3UCTOPOB.

basoBele nipeacTaBineHns 0 MpaBUIIax Ul CHIIbI TOKA IIPU IapallieIbHOM COEIUHEHHN PE3UCTOPOB.
HaOmroneHne OEeMOHCTpalMM Mejarora O CHTYalUsX II0CICJOBAaTENbHOIO M MapaulelbHOTO
COCIMHCHUA IMTPOBOAHUKOB B TJOMAaIITHUX SJICKTPUYCCKUX CETAX.

Pemenune TUMOBBIX pacdE€THBIX 3a/ad B 1—2 NMEHCTBUS C OMOPOM Ha aJTrOPUTM, MPEABAPUTEITHHO
pa3o0paHHBIIl COBMECTHO C MENaroroM ¢ HCIoJb30BaHMEeM 3akoHa Oma u Qopmyn pacuéra
UIEKTPUUYECKOTO  COMPOTHBIIEHUS TPU  MOCIEJOBATEJIBHOM M MapajuleIbHOM  COEIWHEHHU
IIPOBOJIHUKOB.

OmnpeneneHue ¢ ONOPOl Ha TEXHOJIOTHMUYECKYIO KapTy IIOJ PYKOBOJACTBOM Iiearora padoThI
9JEKTPUUECKOTO TOKA, IPOTEKAOLIETO YEPE3 PE3UCTOP.

OnpenencHue ¢ ONOPOM HAa TEXHOJIOTMYECKYIO KapTy IMOX PYKOBOACTBOM IEAAarora MOIIHOCTH
JIEKTPUYECKOTO TOKa, BBIIENIAEMON Ha PE3UCTODE.
Habmonenue 3a ucciie1oBaHuEM 3aBHCHMOCTH CIJTBI TOKA Yepe3 JIAMITOYKY OT HANpsDKCHMS Ha HEH.
OmnpezneneHne ¢ OTopoif Ha TEXHOJIOTHYECKYI0 KapTy Mol pykoBoacTBoM egarora KIT/[ narpesareds.
HabGmronenue 3a uccieioBaHueM IPeoOpa3oBaHus SHEPTUH MIPU NMOIBEME IPy3a IEKTPOABUTATENIEM.
OOBsCHEeHHE TIOCNIE PAcCYXIEHHs C IEJaroroM M COCTaBJICHHE IJIaHa-KOHCIIEKTa YCTPOHCTBA U
MPUHIUIA JCUCTBHUS TOMAIIHUX JJICKTPOHATPEBATEIILHBIX TPHOOPOB.

OOBsiCHEHHE TIOCIIE PACCYXKIISHHUS C MIEAaroroM 1 COCTaBJICHHE IIaHa-KOHCIIEKTa MIPUYUH KOPOTKOT'O
3aMbIKaHUS U IPUHLUIA JeHCTBUS MIIaBKUX MPEJOXPaHUTEICH.

Pemenue TMNOBBIX pacu€THBIX 3afay B 1—2 NEHCTBHA C ONOPOH Ha aJrOpUTM, MpPeABapUTEIHHO
pa3o0paHHBII COBMECTHO C IIEIaroroM ¢ MCIoIb30BaHneM 3akoHa Jxoyns—IJlenna.

HaOmonienue BOSHUKHOBEHHS 3JIEKTPUYECKOTO TOKA B XKUAKOCTH.
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10.

11.

12.

Ilposepka npaguna crodxceHus HanpsA*CeHull
npu NOCie008amenbHOM COeOUHEHUU O08YX
pe3ucmopos.

IIposepxa npasuna Ons cunbl Moka npu
RAPANIENLHOM COeOUHEHUU PEe3UCTOPOS.
Ompenenenue  pabOTBI  AIEKTPUUECKOTO
TOKA, UIYIIETO Yepe3 pe3sUucTop.
OmpeneneHne MOIIHOCTH 3JIEKTPUIECKOTO
TOKa, BBIJICJIIEMOH Ha PEe3HUCTOpE.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPsHKCHHS
Ha Hel.

Onpeoenenue KII/[ nacpesamens.
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MaruuTHble
siBJieHus (6 1)

ITocrosinHbIE MarHUTHL. B3aumoselicTere
MOCTOSIHHBIX MarHuToB. Maenummuoe nore.
Maznumnoe none 3emnu u e2o 3nayenue 0usl
arcuznu Ha 3emne. Onvim Opcmeda. Maznummuoe
none snekmpuyecko2o moxa. Ilpumenenue
NEeKMpoMacHUMO8 8 mextuxe. /leticmaue
MASHUMHO2O0 N0/ HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoosuzamerneti 8
MeXHUYeCKUx yCmpoucmeax u Ha mpacnopme.
Hemoncmpayuu’®
1. B3aumoeficTBHE MOCTOSITHHBIX MarHUTOB.
2. MoaenupoBanue HEBO3MO>XHOCTH
pazJieNieHns MOJIF0COB MarHuTa.
3. MoaenupoBaHue MarHUTHBIX
MOCTOSTHHBIX MArHUTOB.
4. OnbIT Opcrena.
5. MaraurtHoe 1nosie Toka. JJIeKTPOMarHur.
6. [leficTBE MarHUTHOTO I0JIsI HA POBOJHUK C
TOKOM.
7. DNeKTpOABUTaTEIh ITOCTOSHHOTO TOKA.
Jlabopamopusie pabomoul u onvimel.
1.  HccnenoBanue MarHuTHOTO
B3aMMO/ICHCTBUS MOCTOSIHHBIX MarHUTOB.
2. V3yueHue MarHUTHOTO MOJIsl TOCTOSIHHBIX
MAarHUTOB MPU UX O0BCTUHCHUU U PA3JICIICHUH.
3. HccneaoBaHue JIeHCTBUS
9JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
4. OnsIThl, JIEMOHCTPUPYIOLIUE
3aBHCHMOCTh CHJIBI B3aWMOJICHCTBUS KaTYIIKU
C TOKOM ¥ MAarHWTa OT CHIBI TOKa |
HaIpaBJICHUSA TOKA B KaTYIIIKE.
5. H3yuenue neHCTBUS MAarHUTHOIO NOJA
Ha TIPOBOJHHK C TOKOM.
6.  Koucmpyuposanue u usyyenue pabomol
anexmpoosuzamerns.
7. Usmepenne KIIJ| snexTponBUratensHOM
YCTaHOBKH.

oJieit

I/ICCHeZ[OBaHPIe IIOJJ pPyKOBOACTBOM II€Jarora MarHuTHOro BSaHMOHeﬁCTBHH IMOCTOSAHHBIX MarHuTOB.
N3yyenue ¢ onopoil Ha TEXHOJIOTMYECKYHO KapTy IIOJ PYKOBOACTBOM II€arora MAarHUTHOIO IIOJISA
MOCTOSTHHBIX MarHUTOB NPU UX 00BEANHEHNH U pa3/IeICHHN.

HaGmonenue 3a mpoBeieHHEM OIIBITOB MO BU3YaJIM3alMH OIS TOCTOSHHBIX MAarHUTOB.

N3yuenne nox pykoBOACTBOM IENArora sIBJI€HUS] HAMarHUYMBAHUS BELECTBA.

HccnenoBanye COBMECTHO € MEAArOroM AEHCTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENKY.
HaOmionenue 3a mpoBeIEHUEM OITBITOB, JIEMOHCTPUPYIONIMX 3aBUCHMOCTh CHIIBI B3aWMOJACHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIBI U HAallpaBJIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TOMOINM II€Jarora CUTyanuil NPaKTUYEeCKOro MHPUMEHEHHS JIICKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKHX YCTPOICTBAaX, MPOMBIIICHHOCTH, MEHIIIHE).

N3ydenne ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MOJ pyKOBOJICTBOM II€Jarora JeMCTBUsI MarHUTHOIO
I10JIA Ha MPOBOAHUK C TOKOM.

W3yyenue ¢ onopoi Ha IUJAaKTUYECKUI MaTepuall ACUCTBUS 3IEKTPOABUTaTESL.

N3mepenue coBmectHO ¢ negaroroM KITJ[ anexTpoaBUrarenbHOi yCTaHOBKH.

bazoBble mpencraBieHHus O pa3iUYHBIX NMPUMEHEHHAX JJIEKTPOABHraTenied (TpaHCIOPT, OBITOBBIE
YCTpOUCTBa U Ap.).
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J1eKTPOMATHUT
Hasl MHIYKIHUSA
4)

Onvimot Dapaoes. Henenue
anexmpomazhumnou unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobul noJy4eHus

2NIeKMpuYecKol dHepauu. DINEKTPOCTAHIUM Ha
B0O300HOBJISICMBIX UCTOUHUKAX YHEPTHUU.
Jemoncmpayuu’®
1. UccnenoBanue sBI€HUSI 3JIEKTPOMArHUTHON
WHIYKITATL
2. OnbiTel @apanest.
3. 3aBHCUMOCTh HANPABJICHUS MHIYKIHOHHOTO
TOKA OT YCIIOBHU €r0 BOZHUKHOBEHUSI.

4. DIeKTpoTreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie padbomol u onvimel.

1. OnpITBl 1O HCCHEOOBAHHUIO  SIBJICHHUS
3JIEKTPOMArHUTHOM WHIYKIUH: UCCICTOBAHKC
W3MCHCHHMU  3HAYCHUS W  HANpPAaBJICHUS
WHIYKIIUOHHOTO TOKA.

HpOBeHeHHe COBMCCTHO C II€OJAroroM OIIbITOB II0 HCCICOIOBAHWIO SABJICHUA 3HCKTpOMaFHPITHOfI
WHAYKOWUU: UCCIICTOBAHUE W3MEHECHUM 3HAUCHUS U HanpaBJICHUA WHAYKIIMOHHOI'O TOKa

PesepBHoe Bpems (3 1)
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9 KJIACC (102 )

TemaTu4eckni OcHoBHOE coep:kaHHe OcHOBHBIE BU/IBI IeSITEJIbHOCTH Y4ALIUXCH
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBUI)
Pa3znea 8. Mexannueckue siBiienus (40 1)
Mexanunueckoe Mexannueckoe OBWKeHHE. MarepuanbHas | AHaJIH3 ¢ HIOMOIIBIO TeJarora u 00CyXAeHHE Pa3InIHBIX IPUMEPOB MEXaHUIECKOTO JBIKCHUS.
JBUKEHHE touka. Cucrema orcuéra. OtHOcHTeNnbHOCTH | OOCYXIEHHE COBMECTHO C TIEaroroM IpaHuIl IPUMEHIMOCTH MOJETH «MaTepHaIbHas TOUKAY.
U CIIOCOOBI ero MEXaHHYeCKOro  JIBWXKeHusA.  PaBHoMepHoe | Ommcanue mocie OOCYXIEHHS C IeJaroroM MEXaHHYeCKOTO JIBIKCHHS Pa3IMYHBIMH CIocoOamMu
omucanus (10 ) | npsiMonuHeitHoe naBwxenue. Hepasnomeprnoe | (ypaBHeHHUe, TabnuIa, rpaduk).
npamoaunetnoe  Osudicenue.  CpemHsisi u | AHanM3 TOJA PYKOBOACTBOM TMEJarora >KW3HEHHBIX CUTYyallMi{, B KOTOPBIX MPOSBISETCS
M2HOBEHHAS cKopocmb mena npu | OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBU)KEHUSI.
HepPaBHOMEPHOM OBUINICEHUU. HaOnroneHne MexaHU4eCcKOro JIBM)KEHHMS TeJla OTHOCUTENILHO Pa3HbIX TeJl OTCYETA.
VYckopenue. Pasnoyckopennoe | CpaBHeHUE MyTel U TPa€KTOPHUI IBMXKEHUS C ONOPOM HAa TEXHOJIOTUUECKYIO KapTy MOJ PyKOBOJCTBOM
NPAMONUHEHOe odguoiceHue. CBoOojHOE | Temarora oJHOTO M TOTO XK€ Tela OTHOCHTENIFHO Pa3HbIX TeJ OTCUETA.

nanenue. Onvimut I anunes.
Pasnomepnoe Osudicenue no OKpys’CHOCHU.
IHepuoo u wacmoma obpawenus. Jlunetnas u
yenosas ckopocmu. Llenmpocmpemumensvroe
ycKopeHue.
Hemoncmpayuu
1. HaOnroneHne MeXaHWYECKOTO JIBMIKEHUS
TeJa OTHOCUTENIBFHO Pa3HBIX Tel OTCUETA.

2. CpaBHeHUeE IyTeH U TPaeKTOPUN ABUKECHUS
OJHOTO M TOTO K€ TeNa OTHOCUTEIBHO
Pa3HBIX TEN OTCYETA.

3. UsMepeHHE  CKOPOCTH H  YCKOPEHHUS
MIPSIMOJIMHEIHOTO TBMYKCHUS.

4. UccnenoBanne TIPU3HAKOB
PaBHOYCKOPEHHOTO IBHKCHHUS.

5. HaOmronenue TBOKCHHS Tena 10
OKPY>KHOCTH.

6. Habmromenne  MeXaHUYECKUX — SBICHHIA,
OPOUCXOJAIIUX B CHCTEME  OTCUéra
«Tenexka» 1npu €€ pPaBHOMEPHOM U
YCKOPCHHOM  JIBUKCHHH  OTHOCHUTEIIHHO

KabuHeTa PU3MKH.
Jlabopamopnuvie padbomot u onvimul.

AHanu3 ¢ TOMOIIBIO ITearora TekcTa [anuest 00 OTHOCHTENTbHOCTH IBMKCHNS; BBHITOJIHEHUE 3aJaHUH
IO TEKCTY (CMBICTIOBOE UTCHUE).

[Tpocreiimme BeIAUCICHNUS IO 00pa3ILy CpeqHEH CKOPOCTH CKONBXEHHUS OpYyCKa WM IBIKCHHMS IIapHKa
10 HAKJIOHHOM TIOCKOCTH.

AHanu3 1 00CyXIeHNE C OTIOPOH Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM IIE€Aarora crocoboB
MPUOIMKEHHOTO OTIPeIeNIeHUs] MTHOBEHHOH CKOPOCTH.

Omnpexenenue mocie paccy kK ISHHs C IIeJaroroM 1o cxeMe CKOpOCTH PaBHOMEPHOTO ABIKEHHS (IIIapHKa
B JKUJIKOCTH, MOZEJIH 3JICKTPUYECKOT0 aBTOMOOMIIS U T. 11.).

OmnpeneneHne COBMECTHO C IIE€AAaroroM ITyTH, NMPOWJIECHHOTO 3a JIaHHBIH MPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJIa 110 rpaduKy 3aBUCHMOCTH ITyTH PABHOMEPHOT'O JIBHYKEHHUS OT BPEMEHHU.
HauaneHble mpencraBieHHe O TPUHLIMNAX —JIEHCTBHS NPUOOPOB, HM3MEPSIOLINX
(crtumomeTpoB).

[pocreiimme BeMHCIECHUS MO 00pa3Ily MyTH W CKOPOCTH TIPH PaBHOYCKOPEHHOM IIPSIMOJIHHEHHOM
JBIDKCHUH Tela.

OmnpenencHne COBMECTHO € MEAArOroM MPOMICHHOTO IMyTH U YCKOPEHMS JBIDKCHHMS Tela MO TpaduKy
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOIMHEHHOTO IBH)KEHHS TENa OT BPEMEHH.
OmnpeneneHue ¢ MOMOLIBIO TIEJAT0ra YCKOPEHHs TeJa IPH PaBHOYCKOPEHHOM JBIHKEHUH 110 HAKIIOHHON
IUIOCKOCTH.

W3MmepeHne mo cxeme IOCIE PAcCyXJIEHHs ¢ IeJaroroM Iepuoja M 4acTOThl OOpalleHHs Tena Io
OKPY’KHOCTH.

OmnpeneneHne HaXOXKAEHHUS MOJ PYKOBOJICTBOM II€larora CKOpPOCTH PaBHOMEPHOI'O JIBMIKEHHUS Teja
10 OKPY’KHOCTH.

Pemenne THMOBBIX pacu€THBIX 3amad B |—2 NMeWCTBHA ¢ OMOpOHW Ha AJITOPUTM, HPEABAPUTEIHHO

CKOPOCTb
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1. Koncmpyuposanue mpaxma 0as pazeona u
oanvheluez0 PABHOMEPHO20  OBUICEHUS
WapuKa iy menexicKu.

2. Onpenenenue cpenHen CKOPOCTH
CKOJIbXKEHUSI Opycka WM JIBMDKCHUS
IIapUKa 110 HAKJIOHHOH IIOCKOCTH.

3. OmpeneneHue  yCKOpEeHUs  Tela  IpuU
PaBHOYCKOPEHHOM JIBIDKCHUHT o
HaKJIOHHOH IIJIOCKOCTH.

4. UccnenoBaHue 3aBHCHMOCTH IIyTH  OT
BPEMEHH TP PaBHOYCKOPEHHOM JBIDKECHUH
0e3 Ha4aIbHOIH CKOPOCTH.

5. Ilposepka 2unomeswi: ecau npu
PABHOYCKOPEHHOM 08UdICeHUU Oe3
HAYanbHOU CKOpPOCMU RYMU OMHOCAMCA
Kak — psi0  HeYémHublX  uucer, Mo
coomeemcmeyioujue NPOMeNCYmKU
8PeMEHU OOUHAKOBDI.

pa3o0paHHBI COBMECTHO C TIE€AAaroroM Ha ONpEIEJICHHE KHHEMAaTHYECKUX XapaKTePHCTHK
MEXaHUYECKOTO JBHKEHHS Pa3INYHbBIX BUIOB.

PacniozHaBanue n npuOIMKEHHOE OMMCaHUE MO 00pasiy rmocjie 00CYkKISHHUS C TIeJaroroM pa3indHbIX
BUJIOB MEXaHMYECKOI'O IBIDKEHHS B NMPHPOJEC M TEXHUKE (Ha ImpuMepax CBOOOIHO MAJAIOUINX Ted,
JIBIDKEHUS JKUBOTHBIX, HEOECHBIX T€JI, TPAHCIIOPTHBIX CPEJICTB U JP.).

B3aumopeiictBue
Tea (20 v)

IlepBoiit 3akoH HeioToHa. Bropoi 3akoH
Herorona. Tperuit 3akon Herotona. [lpunyun
cynepno3uyuu Cun.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus:
CUNIA MPEeHUsT CKOTbICEHUS, CULA MPeHUs. NOKO,
opyaue 8U0bl MpeHus.

Cuna TSDKECTH M 3aKOH  BCEMHPHOTO
TATOTEHHUA. YCKOPEHHE CBOOOTHOTO MAaCHUS.
Heuowcenue nnanem eoxkpye Coanya (MC).
Ilepsas kocmuueckas ckopocms. Hesecomocms
U nepezpysKu.

PaBHoBecue MaTepHaIbHOU TOYKH.
Abcomomuo  meépdoe  meno.  Pasnogecue
meépooeo  mena ¢  3AKPeniéHHOU  OCbHO
epauenus.. MOMeHT cunbl. Llenmp msoicecmu.

Hemoucmpavyuu

1. 3aBHCHMOCTE YCKOPEHHSI TelNa OT MAacChI

TeJa U JEHCTBYIOIEH Ha HETO CUJIBL.

2. Habmonerne  paBeHCTBa  CHII

B3aUMOJIEUCTBUH TEIN.
3. 3meHeHne Beca Tela NIPH YCKOPEHHOM
JIBIOKCHUH.

npu

Habmronenne u 00CyXJIeHHE COBMECTHO C IEJaroroM OMBITOB C JBHXKCHUEM Teja MPH YMCHBIICHUN
BJIMSIHUSA APYTUX TN, NPETSTCTBYIOIUX JIBHKEHUIO.

AHanu3 Mo cXeMme Mociie PacCyKIeHHs C MeAaroroM Tekcra ['amwies ¢ ONHMCAaHUEM MBICIEHHOTO
9KCIICPUMEHTa, OOOCHOBHBIBAIOIIETO 3aKOH WHEPIIMH; BBITIOJTHEHUE 3aJaHUH 10 TEKCTY (CMBICIIOBOE
YTCHHE).

Ob6cyxaeHne o pyKOBOACTBOM TIeIarora BO3MOXXHOCTH BBHITIOJTHEHHUS 3aKOHA HHEPIHU B PA3TUIHBIX
CUCTEMAX OTCYETA.

Habmogerne n oOCyXIIeHHE COBMECTHO C IEJaroroM MEXaHHMYECKHX SBICHHUH, MPOUCXOISIINX B
cucreme otcuéra «Tenexka» npu e€ paBHOMEPHOM H YCKOPEHHOM JBIDKEHHH OTHOCHUTEIIFHO KaOHHETa
¢bu3nKy.

JelicTBUs ¢ BEKTOpaMU CUJI: BBIIIOJIHEHHE 3aJjaHUH 110 CJI0KEHUIO U BBIYMTAHUIO BEKTOPOB.
HabnrozeHne 3a MPOBEJCHUEM OIBITOB, JIEMOHCTPUPYIONIMX 3aBHCHUMOCTh YCKOPCHHS Tejla OT
MIPUJIOKEHHOHN K HEMY CHJIBI M MacChl Teja.

AHanu3 1 00BSICHEHUE C ONOPOH Ha TEXHOJIOTUYECKYIO KapTy IO PYKOBOJCTBOM IEIarora sBJICHHN ¢
HCII0JIb30BAHUEM BTOPOTO 3akoHa HbroToHa.

Pemienne TUNOBBIX pacu€THBIX 3a7ad B 1—2 nelcTBUA C ONOPOM Ha alrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TENAaroroM C HCIIONB30BAaHWEM BTOPOTO 3akoHa HEBIOTOHA W mpaBmia
CJIOXKEHUSI CHJI.

OmnpeneneHre COBMECTHO € TIEJAaroroM XECTKOCTH TPY>KUHBI.

AHanu3 cUTyalMil ¢ ONOpPOl Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM I€AAarora, B KOTOPBIX
HaOoaarTes ynpyrue aedopmanuu, 1 uX o0bsCHEHHE C UCIIOJIb30BaHKEM 3aKkoHa ['yka.

Pemenne TUMOBBIX pacuéTHBIX 3a7ad B 1—2 AEWCTBUA C OMOPOM Ha aJrOPUTM, MPEABAPUTEIHHO
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JlaGopaTopHbie paGoThl H ONBITHI.
1. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS

CKOJIBXKCHHUS oT CHJIBI HOPMaJIbHOT'O
JIaBJICHHUS.
2. Onpenenenne  kodhGHULUEHTA  TPEHUS
CKOJIb)KEHUSI.

3. OnpeneneHue KECTKOCTU MPY>KUHBI.

pa3o0paHHBI COBMECTHO C TIEIar0OTOM C MCIIONIb30BaHIEM 3aKkoHa ['yka.

HccrnenoBanue mpy MOMOIIH II€Jarora 3aBUCUMOCTH CHIIBI TPEHHSI CKOJBKEHHS OT CHIIBI HOPMAJIEHOTO
nasyieHus. CoBMeCTHOE 00CYXKIEHHE Pe3yIbTaTOB UCCIIEIOBAHMS.

Omnpenenenue 1o KOHTPOJIEM IEIarora ¢ ONopoi Ha KOHCIEKT KOA(PPUIIMEHTa TPEHUS CKOJIbKECHHS.
H3MepeHne ¢ MOMOIIBIO TeJarora CUiIbl TPEHUS MOKOSI.

Pemenne THUMOBBIX pacy€THBIX 3agad B 1—2 AEWCTBUS € OMOPOIl Ha aJropuTM, MpeaBapUTEIHHO
pa3o0paHHBII COBMECTHO C IEIaroroM ¢ MUCIOJIb30BaHUEM (DOPMYJIBI ISl CHIIBI TPEHUSI CKOJIbKEHUSI.
AHanu3 1o cxeMme IOCle pacCyXIEHUs Iefarora O ABWKCHMU Tel TOJBKO MOJA AECHCTBHEM CHIIbI
TAKECTU — cBOOOIHOTO MaJieHusl.
OO0BsacHEHHE IO, PYKOBOJICTBOM IeIarora He3aBUCHMOCTH YCKOPEHUS CBOOOTHOTO MAJCHUS OT MacChl
TeNna.

OrmeHka COBMECTHO C IMEAaroroM BEIWYMHEBI CHIIBI TSATOTEHHS, IEHCTBYIOMIEH MEXITy ABYMS TelaMHu
(myst pa3HBIX Macc).

AHamu3 ¢ OmOpoil Ha MUAAKTUYECKUH MaTepuan JBWKCHHA HEOECHBIX TeJ IOJ JEHCTBHEM CHIIBI
TATOTCHUS (C HCIIOJIB30BAHUEM OOIIOJIHUTCIBHBIX HCTOYHHUKOB I/IH(i)OpMaLH/II/I).

Pemenne TUMOBBIX pacuéTHBIX 3a7ad B 1—2 AelcTBUA C OMOPOM Ha ajrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C NEIaroroM C UCIIOJIb30BaHHEM 3aKOHA BCEMHUPHOTO TSATOTEHHS U (OPMYJIBI
JUIA pacdy€ra CUIIBI TSKECTH.

Habmonenne u o0Cyk/ieHre ¢ MOMOIIBIO TIeJJarora ONbITOB IT0 U3MEHEHHUIO Beca Tella IPU YCKOPEHHOM
JBIDKCHUH.

AHaIuM3 ¢ MOMOMIBIO TIeIarora yCJIOBUH BOSHUKHOBCHHS HEBECOMOCTH U TIEPETPY3KH.

Pemenne THUMOBBIX pacyETHHIX 3agad B |—2 AEWCTBUS C OMOPOIl Ha alTOpPHUTM, MpPEIBAPUTECIHHO
pa3o0paHHBIN COBMECTHO € TIEarOTOM Ha ONpeeNIieHHEe Beca Tella B Pa3IMYHBIX YCIOBUAX.

AHam3 ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJA PYKOBOJICTBOM II€Aarora Cwi, NEHCTBYIOIINX Ha
TeJ0, TOKOAIIEeecs Ha OTope.

Omnpezernenre ¢ MOMOIIBIO Tie1arora IMeHTPa TSHKECTH Pa3INYHbIX Tel.
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3aKoHBI
COXpaHeHHus
(10 v)

Wmnynsee tena. Hsmenenue  umnynvca.
Hmnynse cunvl. 3aKOH COXPaHEHUS] MMITYJIbCa.
Peaktusnoe amxkenue (MC).

Mexanuueckas pabota U MouiHocTh. Pabora
CHUIl TsDKeCTH, ynpyzocmu, mpenus. Céa3b
oHepeuu u pabomul. TloTeHIMaNbHAs IHEPTHS
TeNla, TOAHSATOTO HaJl TOBEPXHOCTHIO 3EMIIH.
Tomenyuanvnas sHepeust coHcamou RPYICUHbL.
Kunertnueckas DHEpPrus. Teopema o
KuHemuueckoll 9Hepeuy. 3aKOH COXPaHCHHS
MEXaHUIECKON SHEPIUH.

Hemoucmpavyuu
1. Tlepemada mmIynbca TpU B3aUMOICHCTBUHI

TeJl.

2. TlpeobpasoBanus
B3aUMOJECICTBUU TEIL.

3. CoxpaHeHHE HUMIyJbca IPH HEYIPYroM
B3aUMOJICHCTBUU.

4. CoxpaHeHHE WMITyJbca IIPH aOCOIIOTHO

YIIPYTOM B3aUMO/ICHCTBHUH.

HaGmonenue peakTHBHOTO IBHXKEHHSI.

6. CoxpaHeHME MEXaHMYECKOH BSHEpPruu mpu
CBOOOIHOM ITaJIEHAM.

7. CoxpaHeHHWE MEXaHHYECKOW HHEPruul MpH
JBIDKCHUH Tela M0J JEHCTBUEM IPYKUHBI.

Jlabopamopmusie pabomol u onvimel.

1. Omnpenenenve pabOThl CHIIBI TPEHUS IPH
paBHOMEPHOM  JIBWKEHHHM  Telda IO
TOPU30HTAJILHON TTOBEPXHOCTH.

2. OmnpeneneHne padbOTHI CHIIBI YIIPYTOCTH TIPH
noabéMe rpy3a C HCIOJIb30BaHUEM
HETIOJIBM)KHOTO 1 TIO/IBU)KHOTO OJIOKOB.

3. H3yueHne 3aKOHA COXpaHEHHUS SHEPTUH.

SHEPrUU IpH

b

Habmonenne u 00cy>kieHre ¢ MOMOIIBIO [IE1arora OMbITOB, IEMOHCTPUPYIONINX Hepenady UMITyJIbca
IIPU B3aMMOJCHCTBUHU TEJ, 3aKOH COXPAaHECHUs HMITyJbca NMPH aOCONIOTHO YNPYrOM M HEYNPYrom
B3aUMOJICHCTBUH TEIL.

HaOmroneHue neMOHCTpalMy TI€Jarora CUTyaluii B OKpY»Kalollel jKU3HH C UCIIOJIb30BaHHEM 3aKOHA
COXpaHCHU UMITYyJIbCa.

Pacno3naBanue ¢ omopoil Ha TEXHOJOTHUECKYIO KapTy IOJ PYKOBOJCTBOM Iefarora SIBJICHHUS
PEaKTUBHOTO JABIXEHUs B ipupoje U TexHuke (MC — Ouomnorus).

[IpuMeHeHHEe COBMECTHO C MNEAAaroroM 3aKOHa COXPAaHEHHA MMITyJbca I pacuéra pe3ysbTaToB
B3aUMOJACHCTBUS Ten (Ha TIpUMeEpax HEYNpyroro B3aMMOJCHCTBHSA, YIPYIoro IEHTPAIBHOTO
B3aNMOAEHCTBUS IBYX OJMHAKOBBIX TEJI, OHO M3 KOTOPHIX HEIOABIKHO).

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B 2—3 JAEWCTBUA C ONOPOM Ha aJIrOPUTM, MPEABAPUTENHHO
pa300paHHBIN COBMECTHO C MEAaroroM ¢ MCIIOIb30BaHUEM 3aKOHA COXPAHEHUS HMITYJIbCA.
OmpenenceHue ¢ OMOpoi Ha AUAAKTHUECKUN MaTepHan pabOThl CHIIBI YIPYTOCTH TPH MOgbEME rpy3a
C HUCTIOJIb30BAHUEM HEMOBHKHOTO U MOJBIKHOTO OJIOKOB.

H3mepeHne coBMECTHO C MEaroroM MOITHOCTH.

W3mepenne ¢ TOMOIIBIO Mejiarora MoTeHINATBLHON DHEPIHU YIPYTO 1e(OPMUPOBAHHOMN MPYIKHHBIL.
H3MepeHI/le COBMCCTHO C II€aaroroMm KUHETHYECKOM OHEPIruu T€J1a 0 AJIMHC TOPMO3HOI'O IIYyTH.
HaOmroneHne 3a 3KCIEPUMEHTAJIbHBIM CPaBHEHHEM HM3MEHEHHUS! INOTEHIHMAIBHONH M KUHETHYECKOH
SHEpruil Tenaa npy ABMKEHHH MO HAKIOHHOM MIOCKOCTH.

HaOmonenne 3a sKCIIepUMEHTAILHOM MPOBEPKOM 3aKOHAa COXpPaHEHHsS MEXaHWYECKOW 3HEPTHH IpH
CBOOO/IHOM I1aICHHH.

[IpuMeHeHHe Ha HavaabHOM YPOBHE, C ONOPOM Ha MUAAKTUYECKHN MaTepHall 3aKOHa COXpPaHEHUS
MEXaHUYECKON HEPTHUHU I pacuéTa NOTEHIUAIBHON U KHHETUYECKOM SHEPTUH Tena.

Pemenne THUMOBBIX pacy€THBIX 3agad B |—2 AEWCTBUS C OMOPOIl Ha alTOpPHUTM, MpPEIBApUTEIHHO
pa300paHHbII COBMECTHO C IIEJAroroM C HCIIOJIb30BAHMEM 3aKOHA COXPAHEHHUS] MEXaHUUECKOM SHEPTUH.
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Paznen 9. Mexannyeckue Kos1e0aHusi M BOJHBI (15 4)

Mexannveckue
KoJiedanus (7 4v)

Konebarenpnoe  nBwkenne.  OcHOBHBIE
XapaKTEePUCTUKN KOJIEeOaHWH: TepHoll, 4acToTa,
aMIuuTyga. Mamemamuueckuil u npyICUHHbLL

masmuuky.  Ilpegpawenue  snepeuu  npu

KoJIeOamenbHOM OBUNCECHUU.

3aryxaromme KoyiebaHus. BBIHYKICHHbBIE

koJjiebanus. Pe3onanc.

JMemoncmpayuu’®

1. HaGmrogenne — koiebaHuii  Tel  IOJ,
JNENCTBUEM  CWILI  TSDKECTH M CHIIBI
YIPYrOCTH.

2. Habmronenne konebaHuii rpy3a Ha HUTH U
Ha TIPY>KUHE.

3. HabmoneHne BBIHYKACHHBIX KOJeOaHUN U
pe3oHaHca.

Jlabopamopnusie pabomul u onvimol.

1. Onpenenenne  4YacTOTBl ®W  TEpHOJA
KoJieOaHWH MaTeMaTHYEeCKOTO MasTHUKA.

2. OmpenenieHe  4YacTOTBI M TEpHOAA
KoJieOaHWH TPY)KMHHOTO MasiTHUKa (WK
JJIEKTPOHHAS AEMOHCTPAIHS).

3. UccrnenoBaHue  3aBUCUMOCTH  IEpUOJA
KoJIeOaHHH MTOJIBEILICHHOTO K HUTH I'py3a OT
JUTMHBI HUTH.

4. UccnenoBaHue  3aBHCHMOCTH  IIEPHOAA
KoNe0aHWH TIPYKUHHOTO MAasTHHKA OT
MAaccChl rpy3a (mmm AJIEKTPOHHAS
JEMOHCTpAIIHS).

5. IIpoBepka HE3aBHUCHUMOCTH nepuojaa
KoJieOaHM# rpy3a, MOJBEUIEHHOIO K HUTH,
OT Macchl Ipy3sa.

6. OTBITHI, AEMOHCTPHPYIOIINE 3aBHCHMOCTH

nepuoa KoJIeOaHu PY>KUHHOTO
MasTHHKa OT MAacChl Tpy3a U XKECTKOCTH
MPYKUHBI.

7. U3mepenue YCKOPEHHUSI CBOOOIHOrO
MaieHus (vtu JNEKTPOHHAS
JIEMOHCTpPAITHS).

Habmonenne konebaHuid TOA JCHCTBHEM CHII TSDKECTH M YIPYTOCTH W OOHAPYXKCHHE TPH MTOMOIIN
e1arora moJOOHBIX KOJeOaHUH B OKPYKAIOIIEM MHUpE.

AHaImM3 COBMECTHO C TIeJaroroM KoJjieOaHwii rpy3a Ha HUTH | Ha rpyxuHe. OTpeesieHre Mo alTOpUTMy
Y4acTOTHI KOJIEOaHUH MaTEMaTHYECKOTO M MPYKHHHOTO MasiTHUKOB.

Habmonenne u 00BsICHEHHE ¢ TIOMOIIBIO TTeJjarora sSBJICHIS Pe30HaHCA.

HccnenoBanue C OMopodl Ha alrOpUTM, NMPEABAPUTEIBHO Pa300paHHBI COBMECTHO C IEIArorom,
3aBUCHUMOCTH II€pUOaa KoJaeOaHui IMOJABCIICHHOI'O K HUTH I'py3a OT JJIMHBI HUTH.

IIpoBepka c onopoit Ha TEXHOJIOTHUECKYIO KapTy MOJT PyKOBOJICTBOM Ie/larora He3aBUCHUMOCTH IEPHoJia
KoJieOaHUl TPy3a, MOABEUICHHOTO K JICHTE, OT MacChl rpy3a.

Habmonenne u 00CyKaeHHE TI0J] PYKOBOJCTBOM IIEIarora OIbITOB, TEMOHCTPUPYIOIIUX 3aBUCUMOCTh
eproia KoJieOaHui MPYKUHHOTO MAasiTHUKA OT MACChI TPY3a U )KECTKOCTH MPYKHUHEL.

[IpumeHeHre ¢ TOMONIBIO TIelarora MaTeMaTUuYeCcKoro U MPYXKUHHOI'O MasiTHUKOB B KauecTBe MoAeeil
JUTSL OTIMCAHUS KOJICOaHUI B OKPY’KaIOIIeM MHpE.

PemmeHne THUMOBBIX pacyETHHIX 3agad B |—2 AEWCTBUSA C OMOPOIl Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa30o0paHHBI COBMECTHO C TIEaroroM, CBS3aHHBIX C BEIUYMCIIEHHEM HIIH OIIEHKOW YacTOTHI (Ieproja)
KoeOaHuit
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Mexannueckue
BOJIHBL. 3BYK
84)

Mexanuueckue BOJIHBI. CgoiicTBa
MEXaHUYECKUX BOJIH. IIpooonvhvie u
nonepeyHvie 6ONHLL. J[MUHA BONHLL U CKOPOCb
eé pacnpocmpanenus. Mexanuyeckue 601HbL 8
meépoom meie, cericmuyeckue onunvl (MC).

3ByK. [pomxocms 38yKka u 6vlcoma MOHA.
Ompasicenue 38yka. Hngpaszeyk u yiompazeyx.

Jemoncmpayuu?®
1. Pacnpoctpanenue

MOTNEPEYHBIX BOJIH.
2. HaOmioneHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YacTOTBHL.
3. AKyCTHUYEeCKHUI pe30oHaHC.

IIPOJOJIbHBIX n

OOHapy»eHHe U aHaJIM3 C TIOMOIIBIO [1E/1arora BOJHOBBIX SBICHUH B OKPYIKarOLEM MHpE.
HaOmroneHne COBMECTHO C TENaroroM paclpoCTPaHEHWs! MPOJOJIBHBIX M IIONEPEYHBIX BOJH (Ha
MOJIETIN) ¥ OOHApY’KEHHE aHAJIOTMYHBIX BUJOB BOJIH B ITPUPOJIE (3BYK, BOJSIHBIE BOJIHBI).

Brruncienue B 1—2 geficTBUS ¢ ONMOPOH Ha aIrOpUTM, NPEIBAPUTEIHHO Pa30OpaHHBIH COBMECTHO C
TIe1aroroM JUTMHBI BOJIHBI M CKOPOCTH PaclipOCTPAaHEHHUS 3BYKOBBIX BOJIH.

HaOmonenne 3a 3KCIEPUMEHTAIBHBIM OIPEACICHHEM TPAHUI] YacTOTHI CIBIIIMMBIX 3BYKOBBIX
KoJieOaHMH.

HaOmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C HCTIOJIb30BAHUEM MY3bIKaIbHBIX
HUHCTPYMEHTOB).

HaOnronenue n 00bsICHEHHE C TIOMOILBIO T1E1arora siBJICHUS aKyCTHUECKOTO Pe30HaHCa.

UreHue COBMECTHO C IEJaroroM OpUTrHHAIBHOIO TEKCTa, MOCBALUIEHHOTO MCIIONb30BAaHHUIO 3BYKa (MM
yIIBTpa3ByKa) B TEXHUKE (3XOJIOKALHUS, yIbTPa3ByK B MEAULIMHE U JP.); BBIIIOJHEHUE 3aJaHUH IT0 TEKCTY
(cMBICIIOBOE YUTEHHE)

Paznen 10. DnekTpoMArHuTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI (8 4)

JIEeKTPOMATrHUT
Hoe 1oJ1e

1 YJIEKTPOMAarHu
THBIE BOJIHBI
(CRY

rnoJe.
BOJIHBI. Ceoticmsa
9NEeKMPOMASHUMHBIX 60TIH. Ulxana
NeKmMpoMacHumHulx  601H.  Mcnonv3osanue
NEKMPOMACHUMHBIX 80JIH OJisL COMOBOU CS3U.
OJIeKTpOMarHUTHAS mpupoaa CBeTa.
CkopocTh cBeTa. BomHOBEIE cBOiCTBA CBETA.
Jemoncmpayuu?®
1. CBoiicTBa AIIEKTPOMArHUTHBIX BOJH.
2. BonHOBBIE CBOMICTBA CBETA.
Jlabopamopusie pabomol u onvimel.
1.13y4yeHre CBOWCTB  3JIEKTPOMAarHUTHBIX
BOJIH C IOMOIIB0 MOOMIILHOTO TestehoHa.

DNeKTPOMarHUTHOE
DNeKTpOMarHUTHbBIE

ITocTpoeHre MPOCTBIX PACCyXICHUH Ha OCHOBE MOATOTOBJICHHBIX BBIPAKCHHIA, 0OOCHOBBIBAIOIIHX
B3aMMOCBSI3b 3JIEKTPHUECKOT0 U MArHUTHOTO TOJIEH.

HaOmronenune 3a skcriepUMEHTAIBHBIM H3YUYEHHEM CBOWCTB AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
TIOMOIIBI0 MOOWIIBHOTO TeneoHa).

AHanu3 ¢ MOMOMLIBIO MIEAAarora PeHTT€HOBCKUX CHUMKOB UE€JI0BEUECKOT0 OpraHU3Ma.

AHanu3 COBMECTHO C TIEJarOrOM TEKCTOB, OIMCHIBAOIINX MIPOSBICHUS 3JICKTPOMATHUTHOTO H3ITyYCHHS
B MIPUPOJIC: KUBBIC OPTAHU3MEI, N3TY9ICHUS HEOCCHBIX TeJ (CMBICIIOBOE YTCHHE).

Pacno3naBanue ¥ aHanW3 Pa3TUYHBIX IPUMEHEHUN JICKTPOMArHUTHBIX BOJH B TEXHHUKE C OMOPOH Ha
TEXHOJIOTHIECKYIO KapTy TOJ] pyKOBOJICTBOM IIe/Iarora.

Pemenne TUTOBBIX pacuéTHBIX 3a4ad B 1—2 AEWCTBHUA C OMOPOWM Ha aJTOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C MEAAroroM € UCIOIb30BaHUEM (OPMYII I CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJIHBI 1 YaCTOThI CBCTA.

53




Pa3nen 11. CBertoBble siBjeHust (15 1)

3aKoHBI
pacnpocTpaneHn
s1 cBeta (6 4)

JIyueBasg mogpenb cBera. VCTOUHUKM CBeTa.
IIpsmonuneiinoe  pacnpocmpanenue — ceemad.
3ammenus Coanya u Jlynvr. OTpakeHUE CBETA.
IInockoe 3epkano. 3akon ompasicenus ceema.
[Tpenomienue cBera. 3aKOH MPEIOMIICHUS
ceta. [lonnoe enympennee ompaoicenue ceema.
Hcnonvzosanue nonnozo sHympennezo
ompasicenust 8 ONMUYECKUX C8EeMO800AX.

Jemoncmpayuu?®

1. TIpssMosiHENHHOE pacnpOCTpaHEHHE CBETA.

2. OtpakeHHe CBeTa.

3. [lomyuenne w300paXeHUH B IIJIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJIax.

4. IIpenomieHue cBera.

5. ONTHYECKHUH CBETOBOI.

Jlabopamopnuvie padomoul u onvimel.

1. UccnenoBanue 3aBHCUMOCTH yria
OTpaKEHHsI CBETOBOTO Jiyda OT yria
TIa/ICHHSI.

2. U3yueHne XapakTepHCTHK H300paskeHUS
MIpeaMeTa B IIIIOCKOM 3epKalle.

3. UccnenoBanne 3aBUCHMOCTH yria
MIPEIOMIIEHUS] CBETOBOTO Jy4a OT yIua
MaJICHNS Ha TPAHHLIE «BO3LYX—CTEKIION.

HabmioneHne OMBITOB, AEMOHCTPUPYIOIIMX SBJICHHE MPIMOJIMHEHHOTO pacIpOCTPaHEHHS CBETa
(BO3HUKHOBEHHE TEHH U TIOJYTEHH), M UX HHTEPIIPETAINS C UCTIOIH30BAaHUEM MTOHITHS CBETOBOTO JTyda.
OObsicHeHHE M MOJICTIMPOBAHUE TIOCIIE PACCYKICHUS C MENAroroM 1o CXeMe COJIHEYHOTO M JIyHHOI'O
3aTMEHHUH.

HccnenoBanue ¢ omopoii Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJACTBOM T€Iarora 3aBUCUMOCTH yTJia
OTPa)KEHHUSI CBETOBOTO JIy4a OT yIJa MaJeHuUs.

H3ydeHue ¢ mOMOIIBIO ITearora CBOMNCTB N300paKCHHS B TUNIOCKOM 3epKale.

Habmonenne u 00bsICHEHHE COBMECTHO C TIEIarOrOM OITBITOB IO IMTOTyYICHUIO H300paKCHHUI B BOTHYTOM
1 BEITYKJIOM 3epKasiax. HabmogeHne u 00bsICHEHHE TTOCIIe PACCYKACHUS C TIEIaroroM 110 CXeMe OIIBITOB
110 IPEJOMJIEHUIO CBETA Ha IPaHMIIE PA3JIUYHBIX CPEJA, B TOM YHCJE ONBITOB C IMOJIHBIM BHYTPEHHUM
OTPaXKEHHUEM.

HccnenoBanue mox pyKOBOACTBOM I€farora 3aBUCUMOCTH YIVIa INPENOMIIEHMsS OT yIVIa MaJeHUs
CBETOBOI'O JIy4ya Ha IPaHULE «BO3yX—CTEKIIO».

Pacnio3naBanue ¢ MOMOIIbIO Tearora SIBJICHUW OTPAKEHHsI U MPEJTOMIICHHS] CBETa B MTOBCEIHEBHOU
JKU3HU. AHAIN3 U 00BSICHEHUE COBMECTHO C TIEIarOTOM SIBJICHUSI ONITUYECKOTO MUPaXKa.

Pemienne TUMOBBIX pacué€THBIX 3a7ad B 1—2 AelcTBUA C OMOPOM Ha ajrOpUTM, MPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C TIEIAarOrOM C MCIIOJIb30BAaHHEM 3aKOHOB OTPa)KCHUS U MPEIOMIICHHUS CBETA.

JInn3bl
U ONTHYeCcKHe
npudops! (6 1)

Jlumza. Xox myuedt B nmH3e. Onmuueckast
cucmema  omoannapama, MUKPOCKONA U
meneckona (MC). [naz xax onmuueckas
cucmema. bnuzopyxocme u danbnozopkocmes.

JMemoncmpayuu’®

1. Xopx syueit B cobuparomeii auH3e.

2. Xon nyuelt B pacceuBarolei JInH3e.

3. IlonyyeHne W300paKEHUH C TTOMOIIBIO

JIVH3.
4. IlpuHuun JIEUCTBUS
MHKPOCKOTIA ¥ TEJIECKOTIA.
5. Monenb riasa.

¢oroammapara,

[omy4yeHne mox KOHTPOJIEM Iie1arora n300pakeHH C TTOMOIIHIO COOMPAIOIIEH U pacCenBarOIIeH JIHH3.

Omnpenenenue ¢ omopoii Ha ANTOPUTM Pa3pabOTAHHOTO COBMECTHO C MEIaroroM (POKyCHOTO pacCTOSTHHS
U ONITUYECKOU CHUITBI COOMPAIOIIEH JTMH3BI.

AHanu3 COBMECTHO C [1€/1aroroM yCTpOWCTBA U MPUHIIMTIA ISHCTBHUS HEKOTOPBIX ONTHYECKUX TPHOOPOB:
¢oroanmnapara, MUKpockomna, Teiaeckona (MC — OHoorusi, acTpOHOMHS ).

AHanu3 ¢ ONopoil Ha TEXHOJIOTUYECKYIO KapTy I10/1 PyKOBOJCTBOM IeJiarora siBJeHUH OJIM30pyKOCTH U
JaJIbHO30PKOCTH, pUHIKNA AelcTBust 0ukoB (MC — Guosorus).
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Jlabopamopnuie padomout u onvimel.

1. [Tonyuenne wn300pakeHHH C TOMOILIBIO
coOUpAarOIIeH JINH3EI.

2. Onpenenenne (HOKYCHOTO pAcCTOSHHUS |
ONTHUYECKON CHJIBI COOHMparomel JMH3BI
(WTH AJIEKTPOHHAS IEMOHCTPAITHS).

Pasznoxkenune
0eJsi0rO cBETa
B cekTp (3 4)

Pasznoocenue bOenoco ceema 6 cnexmp.
Onvimer Hotomona. Cnoowcenue cnekmpanbHvlx
yeemos. [lucnepcus ceema.
Jemoncmpayuu?®
1. PaznioxxeHne 6eoro cBeTa B CIIEKT).
2. [lonyyenue Genoro cBeTa MPH CIOXKEHUH
CBETa pa3HbIX IIBECTOB.

Jlabopamopnsie padomot u onvimel.

1. OmBITEl O pa3lIOKEHUIO OENoro cBeTa B
CHEKTP.

2. OUBITHI TTO BOCIPHATHUIO I[BETA MPEIMETOB
mpH WX HAOMIONCHUHA dYepe3 I[BETOBHIC
(OUITBTPEL.

Hab:roieHre COBMECTHO € MEAroroM Io PasjioKeHHI0 OeIoro cBeTa B CIEKTD.

Hab6mronenne u 00bscHeHHE HAa 0A30BOM YPOBHE MO/ PYKOBOJCTBOM II€Iarora OIBITOB MO MOIYYECHHIO
0eJI0T0 CBETa MPH CIIOKESHUH CBETA Pa3HbIX IIBETOB.

[IpoBeneHue u 0OBSICHEHHE TIO/I PYKOBOJICTBOM IE€arora OIbITOB 0 BOCIPHATHIO L[BETA IPEIMETOB
TIpU UX HAOJIOCHUH Yepe3 MBETOBbIC (PHIIBTPHI (IIBETHBIE OYKH).

Pazpnen 12. KBantoBbie siBienus (17 4)

Hcnyckanue

U NOTJI0IeHne
cBeTa aTOMOM
CR)

Onvimer Pezepgpopoa v nnaHeTapHas MOJEIb
atoMa. Mogens atoma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmoi.
Jlunetiuamvie cnexmpeul.

OO6cyxeHne ¢ IIOMOIIBIO TieJjarora ey onbsIToB Pesepdopa 1o uccinenoBaHnio aTOMOB, BBIIBH)KEHHE
THIIOTE3 O BO3MOXHBIX PE3YIbTATaX OMBITOB B 3aBUCUMOCTH OT MPEAINONAraéMoro CTpOEHUsI aTOMOB,
(opMyITHpOBaHNE BHIBOJOB U3 PE3YJIHTATOB OIBITOB.

OOcyxIeHne ¢ Omopod Ha TEXHOJOTMYECKYIO KapTy I0J PYyKOBOJCTBOM II€Aarora IMpOTHBOPEUHMH
IUTAHETAPHON MOJIENTN aTOMa M OCHOBAaHHH JJIs THIIOTE3BI bopa o crannoHapHBIX OpOUTaxX IIEKTPOHOB.
HaOmronenne COBMECTHO ¢ MEAAroroM CIUIOMIHBIX M JMHEHYATBIX CIIEKTPOB M3ITyYEHHS Pa3INYHBIX
BemecTB. OObsACHEHHE C ONOPOH HA NUAAKTHUECKUI MaTepHal JINHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Ctpoenne
aTOMHOTIO siIpa
(6 1)

PaguoakTuBHOCTE. Aibha-, bema- u ecamma-
usnyuenus.  CTpoeHHE  aTOMHOTO  siipa.
Hyxnonnas modenv amomnoeo aopa. Hzomonei.
Paouoaxmusnvle npespawenusl. Iepuoo
noaypacnada amomusix soep.

Hemonucmpavyuu

1. CiekTpbl U3Iy4EHHS U MOTJIOLICHUSL.

2. CrieKTphI pa3IMuHBIX Ta30B.

OOcyXIeHne COBMECTHO C MEaroroM BO3MOXHBIX THITOTE3 O MOJIEINISIX CTPOCHUS SIIpa.

Omnpenenenue Mo cXeMe ¢ MCIOIb30BaHUEM METOJMYECKOTr0 MaTepuajia Mo PyKOBOJCTBOM IeJarora
COCTaBa sJep IO 33JaHHBIM MAaCCOBBIM M 3apsI0BBIM YHCIIAM U I10 THOJIOKEHHIO B MEPUOANYECKON
cucreme 31eMeHTOB (MC — xumus).

AHanu3 ¢ omopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM IeJarora M3MEHEHHs COCTaBa siapa
1 €T0 MOJIOKECHHS B TIEPHOJMYECKON CHCTEME TIPH v -paaroakTuBHOCTH (MC — xumus).
HccnenoBaHue ¢ MOMOIIIBIO TIEarora TPEeKOB v -4acTHI[ [0 TOTOBBIM (hoTorpadusm.

HaGmronenne 3a neMoHCTparueil paboThl U3MEPEHHST PaJHallMOHHOTO (OHA C ITOMOIIBIO JTIO3UMETPA,
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3. Cmektp Bomopoa.

4. HaGmonerne TpekoB B kamepe Bunbcona.

Jlabopamopusie pabomol u onvimel.

1. Habmiooenue cniowHvlx u JuHeuuamix
CHEKmMPO8 U3LyHeHUs..

2. UccnenoBanue TPEKOB: H3MEPEHHUE SHEPTHU
YacTUIBl MO TOPMO3HOMY myTH (IO

OLICHKA €T0 HHTEHCUBHOCTH.
AHanu3 COBMECTHO C MEJaroroM OWOJOTMYEeCKUX W3MEHEHHH, MPOMUCXOIAIINX 0[] AEHCTBHEM
pannoakTuBHBIX n3nydeHnid (MC — Ouomnorus).

HaOmronenne nemoHcTpaiuu 00 HMCIOJIb30BaHHME PaJAMOAKTHUBHBIX HM3iydeHuit B meauuune (MC —
ouomnorus).

tdortorpadusm) (mmm 9JIEKTPOHHAs
JIEMOHCTPAIIHS).
SAnepHsble SAnepuble peakuuu. 3aKOHBI COXpaHEHMs | PemreHue TUMOBBIX pacd€THBIX 3ahad B 1—2 NEHCTBHA C ONOPOM Ha alrOPUTM, MPEABAPUTEIBHO

peaxkuuu (7 4)

3apsIOBOT0 M MacCOBOTO YHCEIN. DHepeus cesa3u
amomnvix  s0ep. Cea3b Maccbl U IHEpIuuU.
Peaxyuu cunmesa u denenus soep. Mcmounuxu
anepeuu Connya u 36€30 (MC).

Snepnas SHEPreTHKa. Jleticmeus
PAOUOAKMUBHBIX — UNYYEHULl  HA  Jicusble
opeanuzmol (MC).

Hemoncmpayuu
1. Pabora cyéTunKa HOHU3UPYIOIINX

U3ITy4deHU.

2. Peructpauuss = u3Ay4YeHUS]  MPUPOAHBIX

MHHEPAJIOB U IPOAYKTOB.

Jlabopamopnwvie padbomut u onvimul.

1. U3mepenne paguoakTUBHOTO (oHa (WiIn
3NIEKTPOHHAS IEMOHCTPALIHSA).

Ppa3o0paHHBII COBMECTHO C I1€1arOTOM C HCIIOIb30BaHNEM 3aKOHOB COXPAHEHHUS MaCCOBBIX H 3apSIIOBBIX
YHCeNl Ha ONpENeNICHHEe Pe3yIbTaTOB SACPHBIX PEaKkNnnii; aHAIN3 BO3MOXKHOCTH WJIM HEBO3MOXKHOCTH
SIIEPHON PEAKIUH.

OreHKa ¢ TOMOMIBIO TTEarora YHEPTUHU CBS3H sIIEp C HCIOIB30BaHUEM (OPMYIIEI DUHIITEHHA.
OOcyxIeHne COBMECTHO C MENaroroM IIEPCHEKTHUB HCIIONB30BAHHS YIPABISEMOrO TEPMOSICPHOTO
CHHTE3a.

OOcyXIeHne COBMECTHO C II€JaroroM IPEeUMYIIECTB M KOJIOTHYECKUX ITPO0JIeM, CBSI3aHHbIX C SAEPHOM
sHepreTukoit (MC — skoiorus).

IHoBTOpPHUTEILHO-00001aI0IMIT MOAYJIB (9 Y1)

CucremaTu3aiys
U 00001IeHne
HPEeJMETHOTO
COZIepIKaHUs

U OIIBITa
JIeITeNIbHOCTH,
MIPHOOPETEHHOTO
MPY U3y4CHUU
BCEro Kypca
(1021370378

O06001IeHrEe  COACPIKAHUS  KaKAOr0 W3
OCHOBHBIX paszenos Kypca (hu3uKH:
MCXaHHYCCKHUC, TCIIJIOBBIC, BHCKTpoMaFHI/ITHI)Ie,
KBAHTOBBIC SIBJICHUS.

Hay4HbIii METO/I TIO3HAHUS M €T0 Peanu3alus
B (PM3UYECKUX UCCIIEIOBAHUSAX.

CBsi3b (DU3UKK U COBPEMEHHBIX TEXHOJOTHIl B
obmacTi Tiepeaaun MHQPOPMAIHH, SHEPTETHKE,
TPaHCIIOpTE

BrinonHeHe ¢ HOMOIIIBIO Mefiarora yueOHbIX 3a1aHuil, TpeOYIOINX IEMOHCTPAI[MHA KOMIIETEHTHOCTEH,
XapaKTepU3yIOUIUX €CTECTBEHHOHAyYHYI0 I'PaMOTHOCTh: IPUMEHEHHs IIOIY4YEHHBIX 3HAHUM M
HAY4YHOrO OOBSCHEHUS (M3MYECKUX SIBJICHUH B OKpY>KaroLleW IMpUpoJe M MOBCEIHEBHOW JXHM3HHU, a
TaK)Ke BBIIBJICHHUS (U3MYECKHX OCHOB pPsJa COBPEMEHHBIX TEXHOJIOTHH; MPUMEHEHHS OCBOEHHBIX
9KCIIEPUMEHTAIIBHBIX YMEHUH JUIS UCCIeOBaHMs (DPU3UUECKUX SIBJICHUI, B TOM YHMCIE JUIS MPOBEPKH
TUIIOTE3 U BBIABICHHUS 3aKOHOMEPHOCTEIA.

Pemenne TUMOBBIX pacy€THBIX 3agad B 1—2 OeWCTBUS € OMOPOIl Ha aJIrOPUTM, HpPEABAPUTEIBHO
pa3o0paHHBIN COBMECTHO C IEAAroroM, B TOM YHMCIIE MPETOaraolix HCIONb30BaHNe (HU3HIECKOM
MOJIETIM ¥ OCHOBAHHBIX HA COEPKAHUH PA3IMYHBIX Pa3/iesioB Kypca (QU3HUKH.
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[Ipu pazpaborke paboueil nporpaMmbl B TEMATHYECKOM IJIAHUPOBAHUM JOJKHBI OBITh YYTEHBl BO3MOKHOCTH
UCIIOJIb30BAHUS AJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIIONIUXCS YYEOHO-METOAMYECKUMHU MaTepualiaMu
(MyJIBTUMEIUNHBIE TTPOTPAMMBI, JIEKTPOHHBIC YUEOHUKH U 33JaUHUKH, HJIEKTPOHHbIE OMOIMOTEKH, BUPTYalbHbIE JaOOpaTOpuH,
UTPOBBIE MPOTPAMMBI, KOJUIEKIIUU IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), peanu3ytonux quaaktudeckue Bozmoxuoct UKT,
coJiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUM.
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