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Pabouas mporpamma no yueOHomy mpenmety «Dusnkay (6a30BbId YPOBEHD)
(mpenmeTHast o6nacTh «EcTeCTBEHHO-HayYHBIE IPEIMETHI») (Jajiee COOTBETCTBEHHO —
nporpamMMa 1o ¢usuke, GU3NKa) BKIOYAET MOSCHUTEIBHYIO 3aIHCKY, COJIEpKaHHe
oOy4yeHHsl, IUIAHUpYyEMble pe3yJbTaThl OCBOCHHS MpOrpaMMbl 10  (HU3HKE,
TeMaTU4YeCcKoe MIIaHUPOBAHUE.

[HOACHUTEJIBHA A 3AIIMCKA

Pabouas nmporpamMma o gusuke 1751 00yqaromuxcs ¢ 3a1ep>KKON IMCUXUIECKOTO
pa3zutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHus MOATOTOBICHA
Ha OcHOBe @eepanbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeNbHOIO CTaHAapTa
ocHOBHOTO o01ero oopazoBanus (I[Ipukas Munnpocsemenus Poccuu ot 31.05.2021
r. No 287) (manee — ®I'OC O00), GenepanbHOil ananTUPOBAHHON 00pa30BaTEIHLHOM
IPOrpamMMbl OCHOBHOT'O 00111ero oOpa3oBaHus s 00yJaronuxcsi ¢ OrpaHUYeHHBIMU
BO3MOXHOCTsIMU 3710p0Bbsl ([Ipuka3z Munmnpocsemienns: Poccun ot 24 Hosiopst 2022 1.
Ne 1025), ®enepanbHoil paboyeil mporpaMmMbl OCHOBHOI'O OOIIEro o0pa3oBaHuUs MO
yueOHOMYy mnpenMery «Dusnka» (0a30Bbiii ypoBeHb), KoHuenuuu npenogaBaHust
yueOHoro mnpeamera «®usnka» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoit
Qenepanny, peAU3YIOMIMX OCHOBHBIE  00II€00pa30BaTENbHBIE  MPOrPaAMMBI,
®denepanbHOl paboueil mporpaMMbl BOCIUTAHMS, C YYETOM pPaCHpEETCHHBIX IO
KJlaccaM MpOBEpsiEeMbIX TpeOOBaHUW K pe3yjbTaTaM oOcBoeHUs PDenepanbHO
aJanTHPOBAHHON 00pa30BaTEIbLHOM MPOTPaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus Jis
oOyuaromuxcs ¢ 3aep>KKON IICUXUYECKOTO Pa3BUTHUSI.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebuniit  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOIMMM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (PU3MYECKHE 3aKOHbl MHPO3JaHUs
ABIISIIOTCSL  OCHOBOM COJZEpKaHUsI KypCOB XHUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKAa BOOpPYKAET OOYYAIOIIMXCS HAyYHbIM METOJOM IO3HAHUA,
MO3BOJISAIOLIUM NOJTY4YaTh OOBEKTUBHBIEC 3HaHUS 00 OKPYKAIOIIEM MHUpE.

[TpenmeT MakcMMabHO HampaBiieH Ha (GOPMHUPOBaHUE UHTEPECA K IPUPOTHOMY
U COLMAJBHOMY MHpPY, COBEpPILIEHCTBOBAaHHE IIO3HABATENbHON JEATEIbHOCTH
oOyuatomuxcst ¢ 3[1P 3a cueT oBnageHUs] MBICIUTEIbHBIMU ONEPALUSIMUA CPABHEHMS,
0000111eHHsI, pa3BUTHE CIOCOOHOCTH apIryMEHTUPOBATh CBOE MHEHHUE, (HOPMHUPOBAHUE
BO3MOXHOCTEW COBMECTHOM AESATEIBHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3BuTui0 y oOyuarommxcs ¢ 3[IP
OPOCTPAHCTBEHHOTO  BOOOpaKeHMs, (YHKIMOHAIBLHON TI'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKH AHAIM3UPOBATH MH(GOpPMALMIO, MPEACTABICHHYIO B
paznuyHbIX (hopmax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUU
00y4Jaronuxcst 3aKI0YaeTCsl B YCBOEHUU OCHOBBI (PU3NYECKUX 3HAHUN, HEOOXOJUMBIX
JUI TIOBCEHEBHOM JKM3HM; HABBIKOB 3JJ0POBOIO M OE30MACHOTO AJisi YeJOBeKa U
OKpY>Karolllel ero cpeapl 00pasa KU3HU; GOPMUPOBAHUN IKOJIIOTUYECKON KYIbTYPHI.
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[TporpamMma oTpaxaer coaep:xkanue oOydeHus npeametry «Du3ukay ¢ yueTom
0CcOo0BIX 00pa3zoBaTeNbHbIX NOTpeOHOCTEN 0Oyyatomuxcs ¢ 3[1P. OBnageHue faHHBIM
y4eOHBIM MPEAMETOM MPEJICTABIIAET ONPEACIICHHYIO TPYAHOCTD JIs 00yUYaIOIIMUXCS C
3I1P. 310 cBsI3aHO ¢ 0COOCHHOCTSIMU MBICTUTEIBHON 1€ATEIbHOCTH, IEPHUOUYECKUMU
KOJeOaHUSIMU BHUMAHUS, MajbiM OOBEMOM MaMSTH, HEIOCTATOYHOCTBHIO OOIIEro
3amaca 3HaHUM, TMOHWKEHHBIM I103HABATEIbHBIM HWHTEPECOM W HU3BKUM YPOBHEM
pPEUYEBOTO pPa3BUTHSL.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4yeOHOro mpeamera «Dusukan
HeoOxoauma ajanrtanus oObeMa M Xapakrepa ydyeOHOro Marepuayia K
[TI03HABATEJIbHBIM BO3MOKHOCTSIM JaHHOM KaTeropuu oOydarouuxcs, YYeT uX
OCOOEHHOCTE pa3BUTHUS: HCIHOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXITPEAMETHBIX CBSA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOro MaTepuaia.

JlanHass mporpamMma KOHKPETU3HPYET COJEp)KaHHE TMPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHMSIMH 0Opa30BaTEIBHOIO CTAHJAPTa, PEKOMEHIYEMYIO
[OCJIEI0BATENbHOCTh HU3YUYEHHS pa3feioB (PU3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€M, JIOTUKM y4yeOHOro Impouecca, BO3PacTHBIX U
IICUXO0JIOTHYECKUX 0cOOeHHOCTeH oOyuaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00I1IEeTO
oOpa3oBaHMsl, OIpeneasieT MUHUMAJbHbII HAOOp OIBITOB, JEMOHCTpAlM,
OPOBOJAMMBIX yYWUTElIEM B Kjacce, Ja0OopaTOpHbIX pabOT, BBIIOJHAEMBIX
00yYaIOIIMMHUCS.

Meroguueckorn OCHOBOM M3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOTO
o011ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-EATEILHOCTHBIN ITOIXO/,
00€CMeYnBaAOIMINN JTOCTUKEHUE JTMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHbIX  PE3YJIBTATOB MOCPEICTBOM OpraHu3alnu aKTUBHOMU
MTO3HABATEJIbHON JEATENbHOCTH OOYYAIOLIMXCS, YTO OYEHb BAXXHO MPU OOYYEHHH
nereit ¢ 311P, g KOTOphIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHON aKTUBHOCTH.

Hesan u 3axa4u n3y4enns yueOHoro npeamera « ®usuka»

Obwue yenu wn3ydeHus yudeOHoro mnpeamera «Dusmka» NpeaCTaBICHbI B
®denepanbHO paboueit mporpaMme OCHOBHOTO 00111eT0 00pa3oBaHus.

OCHOBHOM 1ebI0 O0yUEHHUs AETel ¢ 3aJepKKOM MCUXUYECKOrO Pa3BUTUSA Ha
JAHHOM TIPEIMETE SBJISIETCS: IOBBIINIEHHE COLMAJIBHON ajanTaluu JAETeW uepes
NpUMEHEHUEe (PU3NYECKUX 3HAHUN Ha MPaKTUKE.

st obygaronuxcst ¢ 3I1P, Tak ke, Kak U JIJIi HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBaWBAIOLIUX  OCHOBHYIO  00pa30oBaTeibHYIO  IpOrpammy,
JOMUHHUpYIOIEe 3HaUeHHE MPUOOPETAIOT TaKue yelu, Kak:

. npuoOpeTeHue nHTepeca u crpemiienus ooyuatomuxcs ¢ 3[1P k nHayunomy
U3YYEHUIO IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;

- pa3BuTHE OAa30BBIX MPEACTABICHUA O HAYyYHOM METO/E€ IO3HAHUS U
(dbopMUpOBaHUE UCCIETOBATEIHCKOTO OTHOIICHHS K OKPY>KAIOIIUM SIBJICHUSIM;

- dbopMUpOBaHME HAy4YHOTO MHUPOBO33PEHHUS, Ha JOCTYINHOM s
oOyuatomuxcs ¢ 3IIP ypoBHe, kak pe3ysibrara U3y4eHHs] OCHOB CTPOEHUSI MAaTEPUU U
(yHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;



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

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

. NpUoOpeTEeHNEe YMEHUN ONUCHIBATE U OOBICHATH (PU3HUECKHUE SBICHUS C
UCIOJIb30BAHUEM IOJTyUYEHHBIX 3HAaHUH U C OIIOPOW Ha IIaH/CXEMY;

. OCBOEHME METOJOB PEUIEHUS MPOCTEHIIMX pacuy€THBIX 3aJad ¢
MCIONb30BaHNEM (PU3UUECKUX MOJIEJICH C OMOPOii Ha aJITOPUTM;

. pa3BUTHE YMEHUI HAOMOAATh IPUPOAHBIE SBJICHUS U BBIOJIHATH ONBITHI,

naboparopHble pabOThl U SKCIEPUMEHTAIbHBIE MCCIEIOBAHMS C HMCIOIb30BAHUEM
M3MEPHUTENBHBIX TPUOOPOB (MOJT PYKOBOACTBOM YUHUTETIS);

. OCBOEHUE MPUEMOB PabOThI ¢ HHPOpMaLEN (PU3HUUECKOTO COACpPKaHNUA,
BKJIFOYAsi ”H(QOPMALMIO O COBPEMEHHBIX JOCTUKECHUSIX (PU3UKHU, aHAJIN3 U OLICHUBAaHUE
uHbopMaINH;

. 3HAKOMCTBO  cO  cepaMu  NPOPECCUOHATIBHOU  JAEATEIbHOCTH,
CBSI3aHHBIMM C (U3HUKOH, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSX (PU3UUECKOM HAayKH.

Ocob0ennocTu 0TOOpa M aganTANUM y4eOHOT0 MaTepuaJa no Gpusnke

OcHoBoit 00yuyenus ooyuaromuxcs ¢ 31IP Ha nmpeaMeTax ecTeCTBEHHOHAyYHOTO
[IUKJIA SIBJISIETCS Pa3BUTHE y HUX OCHOBHBIX MBICIMTENBHBIX Olepanui (aHamus,
CUHTE3, CPaBHEHHE, 0000IIEHUE) HA OCHOBE BHITIOJHEHUS PA3BUBAIOIINUX YIIPAKHEHUH,
dbopMHpoBaHHE TPUEMOB YMCTBEHHOW paOOThI: aHAIW3 HCXOJHBIX JIAHHBIX,
IUTAaHUPOBAHUE MaTepuaia, OCYIIECTBICHNUE MTOATAITHOTO K UTOTOBOTO CAMOKOHTPOJIA,
a TaK)Ke OCYIIECTBISETCS JTUKBUAAINS TPOOETIOB B 3HAHUAX, 3aKPEIIIICHUE U3YYEHHOTO
MaTepuana, 0TpaboTKa aJropuTMOB, TOBTOPEHHE MpoiieHHoro. bosbinoe 3HadeHne
NpHUIaeTCs YMEHHIO paccKka3aTh O BBIIOJHEHHOHW paboTe C MpaBUIBHBIM
yHnoTpeOIeHHEM COOTBETCTBYIOIICH TEPMHUHOJIOTUU M COOJIOJEHUEM JIOTUYECKUX
cBsi3eil B m3yaraemoMm matepuane. s oOywaromumxcs 3I1IP Ha ypoBHE OCHOBHOIO
o01iero oOpa3oBaHUs TMO-TPEKHEMY SIBJISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN
YPOBEHb Pa3BUTHSA OTIACIBHBIX TMCUXWYECKHX MPOIECCOB (BOCIPHUATHS, BHUMAHWSI,
aMATH, MBIIUJICHUS), CHIYKEHHBINH YPOBEHb MHTEIJICKTYAIbHOTO Pa3BUTHS, HU3KHIM
YPOBEHb BBITIOJHEHUSI YUEOHBIX 3aJlaHU, HU3KAasl yCIEMHOCTh 00yueHus. [loatomy
npu u3ydeHun (Gu3uku TpeOyeTcs leJeHANpaBiIeHHOEe MHTEIUIEKTYalIbHOE Pa3BUTHE
obOyuaroruxcst ¢ 3I1P, orBedaromee WX OCOOCHHOCTAM W BO3MOXKHOCTSIM. YUeT
ocobennocteit oOyuaroruxcst ¢ 3P TpebGyer, uToOBI NpW H3yYEHUH HOBOTO
MaTepuaia o0s3aTeIbHO MPOUCXOIUII0 MHOTOKPATHOE €r0 TOBTOPEHUE; PACIIMPEHHOE
pacCMOTpPEHHE TEM | BOIPOCOB, PACKPBHIBAIOIINX CBA3b (PU3UKH C IKHU3HBIO;
aKTyalu3alus MEePBUYHOTO JKU3HEHHOTO OIBITa 00YJYarOIINXCSI.

VYcBoeHrne MporpaMMHOrOo MaTepuana 1o (U3MKE BBI3BIBACT OOJIbIINE
3arpyaHeHus y oOydaromuxcs ¢ 3I1P, mostomy Teopust m3yuyaercsi 6e3 BBHIBOAOB
coXHBIX (popmyn. 3amaum, TpeOyromMe MPUMEHEHUS CIOXKHBIX MaTeMaTHYECKHX
BBIUMCIICHUNA U GOPMYJI, B OCOOEHHOCTH TaKUX TeM, Kak «MexaHN4eCKOoe IBIKEHUE,
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«ApxumenoBa cuia», «MexaHudecKas SHEpPrus», «NEKTPUUYECKUE SIBICHUS,
«ONEKTPOMATHUTHBIE SIBJICHUA», PELIAIOTCS B KJIACCE C IOMOILIBIO YUUTEIIS.

Oco0oe BHHMMaHuE MpU H3YyYEHUU Kypca (PU3UKU YyJeseTcs MOCTAHOBKE MU
OpraHM3alMM SKCIIEPUMEHTA, & TAKXKE MPOBEACHUIO (IPEUMYLIECTBEHHO HA Ka)XJI0M
YpOKE€) KpaTKOBPEMEHHBIX JEMOHCTpAalMid (BO3MOXHO C  HCIIOJIb30BaHHEM
AJIEKTPOHHOM JeMoHcTpanuu). HekoTtopbele TeMbl 00513aTENBHO JOJKHBI BKJIHOYATH
ONOpHBIE JIaDOpaTOpHbIE pPA0OTHI, KOTOPHIE pa3BUBAIOT YMEHHUE II0JIb30BAThHCS
npocTelmuMu  TpubopamMu, aHaJM3UpOBaTh TNOJY4YEHHBbIE MJaHHblE. B cBsizu C
OCOOCHHOCTSIMM  TIOBEJIEHUST W jeAredbHocTH  oOyuatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHW30BAHHOCTH) MPETYCMOTPEH CTPOKAUIIMIA KOHTPOJIb
3a COOJIOICHUEM MPaBUJI TEXHUKH O€30MaCHOCTH MPH MPOBEICHUH JTa00paTOPHBIX U
MPAKTUYECKHUX padoT.

bonpmoe BHUMaHKe Npu U3ydeHUH Qu3uku nogapoctkamu ¢ 3I1P obpamaercs
Ha OBJAJCHHE MMHU IPaKTUYECKMMHM YMEHMSIMHU W HaBblkamu. lIpemycmarpuBaercs
YMEHbILIEHHE 00beMa TEOPETUUYECKUX CBEACHUN, BKIIOYEHHME OTHENIbHBIX TEM WIU
LEeJNbIX pa3fesioB B MaTepuaibl il 0030pHOrO, O3HAKOMHUTENIBHOTO  HIIU
(akynpraTuBHOTO M3ydeHusd. [Ipeiaraercs yMeHblIeHHE 00beMa MaTEMATHUECKUX
BBIYMCIICHUH 3a CUET YBEJIINYEHUS KaU€CTBEHHOT'O OIMCAHHUS SIBJICHUM U IPOIIECCOB

JlocTaTtoyHOE KOJMYECTBO BPEMEHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOMNPOCOB, PACKPHIBAIOLUIMNX CBA3b (PU3UKU C JKU3HBIO, C TEMHU SBICHUIMH,
HaOII0ACHUSMU, KOTOPBIE XOPOUIO U3BECTHBI YYEHUKAM U3 UX KU3HEHHOTO OIBITA.

MakcuManbHO ~ MCHOJIB3YIOTCSI ~ MEXIPEAMETHbIE  CBSI3U C  TaKUMU
TUCLUUIUIMHAMU, Kak reorpadusi, xumus, Ouojorus, T.K. oOyuarommecs c¢ 3IIP
0COOEHHO HYXIAIOTCA B MPENOAHECEHUH OJTHOTO M TOrO K€ yuyeOHOro marepualia B
pa3IMYHBIX AaCMEKTaX, B €ro BapbHUpPOBAHWU, B HEOJHOKPATHOM IIOBTOPEHUU H
3aKpEIUICHHH TIOJIyYEHHBIX 3HAHUM W  NPAKTAYECKUX ymeHuu. [lo3Bosras
paccMaTpuBaTh OJMH M TOT XK€ Yy4yeOHbIM MaTepuan ¢ pa3HbIX TOUYEK 3PEHMS,
MEXIMPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIYUIIEMY OCMBICIEHHIO, 00JIee MPOUHOMY
3aKPEIUICHUIO TIOJYYE€HHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

IlpumepHble BuAbI JeATeabHOCTH oOy4damomuxcs ¢ 3IIP, oOyciioBieHHBbIE
oco0biMM  00pa3oBaTeJIbHbIMM  NOTPeOHOCTAMH W oOecneynBalouIue
OCMBICJICHHOE OCBOCHHE CO/IePsKAHUM 00pa30oBaHus 10 npeamery «Dusuka»

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

Conepxxanue BUIIOB jesTesbHOCTU oOyuaromumxcs ¢ 3[1P Ha ypokax ¢usuku
OTIpENeNSETCS UX 0COOBIMH 00pa30BaTENbHBIMU MOTPeOHOCTAMH. [ToMuMO TTUPOKO
ucnospzyeMbix B @OIT OO0 o6mmx A Bcex 00ydyaromuxcs BUIOB ACSITEIbHOCTH
CJIeIyeT YCUJIUTh BUBI ACSATENbHOCTH, crieln(UYHbIC ISl JaHHON KaTeropuu JeTew,
o0ecrneunBaroIIne OCMBICIIEHHOE OCBOCHUE COZEpXKaHUs 00pa30BaHus MO MPEAMETY:
YCWJIEHUE MPEAMETHO-IIPAKTUYECKON JIE€ATEIbHOCTH C AKTUBU3ALMEHd CEHCOPHBIX
CUCTEM; OCBOEHME MarepHuaja C OOpPOM Ha aJIrOpPHUTM; «IIOLIArOBOCTH» B M3yYEHHUHU
MaTepHalia; UCIOJIb30BaHUE JOMOTHUTEIbHON BU3YaIbHOM ONOPHI (CXEMBI, I1A0JIOHBI,
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OTIOpHBIE TaOJMIBI); PEYEBOM OTYET O MPOLECCE U pe3yibTare eATeIbHOCTH;
BBINIOJIHEHUE CHELUAJIbHBIX 3aJaHui, 00€CleYMBAIOUINX KOPPEKLHUIO PETyJsaLnn
y4e0OHO-TI03HABATENIbHOM J1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTAaTa.

Jia oOyuarommxcsi ¢ 3IIP cyliecTBEeHHBIM SBISIIOTCS IpUEMbl pabOTHl ¢
JEKCUYECKUM MaTepuanoM 1o mpenmery. IlpoBoautcst cneuumanbsHass pabora 1o
BBEJICHUIO B aKTUBHBIM CJIOBaph OOyYaIOLIMXCS COOTBETCTBYIOIIEH TEPMHHOIOTHH.
N3y4aemble TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yaJIbHAs
MOJIIEPKKA, aJITOPUTMBI pabOTHI C OTIPEACTICHUEM, OTTIOPHBIE CXEMBI JIJISl aKTyallu3aliu
TEPMHUHOJIOTHH.

B cBs13u ¢ 0ocoObiMu 06pazoBaTenbHBIMU NOTpeOHOCTSIMU 0OyUatomuxcs ¢ 3I1P,
[pU TUTAHUPOBAHUHU paOOThI yYEHUKA HA YPOKE CIIETYET MPUACPKUBATHCS CIACAYIOIINX
MOMEHTOB:

1. Ilpm ompoce HEOOXOOUMO: JdaBaTh aJIrOPUTM OTBETA; pa3peliarh
[0JIb30BAThCS MJIAHOM, COCTABJICHHBIM IIPU MOATOTOBKE JIOMAIIHETO 3a/1aHUs; 1aBaTh
00JIbIlIE BPEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3peliath J1e1aTh IpeIBapUTEIbHbIC
3aIKCH, OJIb30BATHCS HATJISIAHBIMU TOCOOUSMU.

2. Tlo BO3MOXKHOCTH 3aJaBaThb OOYYalOIIMMCS HABOJSIIME M YTOYHSIOIINE
BOMPOCHI, KOTOPbIE IOMOT'YT UM IOCJIEOBATEIBHO U3JI0KUTh MaTepual.

3. CucremaTnuecku IpOBEPSATh YCBOCHHME MaTepuaja Mo TeMaM YPOKOB, AJIs
CBOEBPEMEHHOT0 OOHAPYKEHHUS TPOOEIIOB B IPOLIEAIIEM MaTepHale.

4. B mporuiecce u3y4eHUs HOBOTO MaTepraia BHUMaHUE YYEHUKOB oOpariaercs
Ha HanboJiee CIOXKHBIC pa3jeibl u3ydaemMoil TeMbl. Heo0xonumo vaiie oopamarsest K
HUM C BOIIPOCaMH, BEISICHSIOIIMMH TOHUMaHue Y4eOHOTO MaTepHalia, CTUMYJIMPOBATh
BOTIPOCHI IIPH 3aTPYTHEHUSX B YCBOCHHH HOBOTO MaTepHaa.

Mecto yuyeOHOoro npeamera « @usuka» B y4eOHOM ILIaHe

B coorBercTBUM ¢ DenepaibHbIM TOCYAApCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO 00111eT0 00pa3oBaHus yueOHbIN npeaMeT «DPu3nKa» BXOIUT B
npeaMeTHyr0 001acTh «ECTECTBEHHBIE HAyKu» M SIBISICTCS 00s3aTEIbHBIM IS
m3yuenus. Copaepkanue ydeOHoro mnpeamera «®Dusuka», TMPEICTABICHHOE B
®denepanbHOil paboueilt mporpamme, cootrBeTcTByer OI'OC OO0, denepanbHOM
oOpa3oBaTeIpHOM IPOTpaMMe OCHOBHOTO 00Immero ooOpazoBanus, DenepanbHOI
aJanTUPOBAHHON 00pa30BaTEILHOM MPOrpaMMe OCHOBHOTO O0IIET0 00pa30oBaHUs JIs
oOydJaronmxcst ¢ 3aJepKKON TCUXUYEeCKOoro pasuTus. OOIee dYHCIO 4Yacos,
PEKOMEHJIOBAaHHBIX ISl M3y4deHus: (u3uku Ha 6a3oBoM ypoBHe, — 238 4yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJeN0), B 8 Kiacce — 68 yacoB (2 yaca B HEJEN0), B 9
kiacce — 102 yaca (3 yaca B Heent0).



COHEPXAHUE YUYEGEHOI'O [TPEAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

dusnka — Hayka o npupose. SIsnenus npupoast (MC). Gusnueckue sBneHus:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BelUYuHBL. W3mepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npubopwi®. [Tozpewnocmo uzmepenuii. Mex1yHapoHas CUCTEMA €IUHHUIL.

Kak ¢usuka u qpyrue ecteCTBEHHbIC HAYKH H3y4aloT mpuponay. Ecmecmeenno-
HAyuyHulll Memoo NO3HAHUsA: HaOMo0enue, NOCMAHOBKA HAYYHO20 BONpOCd,
8blOBUIICEHUE  2UNOmMe3, IKCHEepUMEHm N0 NposepKe 2unomes, 00bACHeHUe
Hab00aemoeo aenenus. Onucanue huzudeckux A61eHull ¢ NOMOUbIO MOOeell.

[IpenmMet u MeTO bl (PU3UKH.

Jemoncmpayuu®

1.  MexaHuueckue, TeIJIOBbIE, OJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE
SABJICHUS.

2.  ®usnueckue npubOPHl M MPOIEAYpa NPSMBIX H3MEPEHHI aHATIOTOBBIM U

U(POBBIM PUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUST H3MEPUTEILHOTO IMpudopa (UCHOJIb3YS
TEXHOJIOTHYECKYIO KapTy AKCIIEPUMEHTA).

2. 3MepeHne pacCTOSHUM.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos mMaivlx mei.

5. N3mepenne TtemmepaTypbl TpH IMOMOIIM JKUIKOCTHOTO TEpMOMETpa H
JTaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
wapuka, nyweHHo20 20pU30HmMaibHo, mem 0ovule, yem Oobuie 8blCOma nycKa.

Pa3znea 2. IlepBoHayaibHbIe CBeJICHUS 0 CTPOCHUM BelIeCTBA

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbL, ux pasmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 6euecmada.

JBmxkenue yactull BemiecTBa. CBsA3b CKOPOCTHM JBWKEHHS YacTUI[ C
TemiiepaTypoil. bpoyHoBckoe nBwkenue, mudysusa. Bzaumoodeiucmeue uacmuy
geujecmea. npumsdiceHue U OMmmaikueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOCHUE 2d308, HCUOKOCMEU U MEEPObIX
(kpucmannuueckux) men. Bzaumoceazv medxcoy ceoucmeamu 6ewyecms 8 pPAa3HbIX

1 MC — aneMeHTHI coiepkanys, BKIFOUAIOIINE MEXIIPEJMETHBIE CBSA3H, KOTOPBIE MOJAPOOHEE PACKDPBITHI B
TEMATUYCCKOM IIJIAHUPOBAHUU.

2 3)16013 1 JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTEIILHOM ILIaHE. Hezlaror
CaMOCTOSATENIFHO OTIpeJIeNsIeT 00beM H3y4aeMoro MaTepHaa.

% Bce JlemoncTpauuu u JlabopaTopHbie paboThl, HPeCTaBIEHHBIE B COIEPKAHUH, JOMYCKAETCS (MOMKHO) IPOBO/IUTH,
HCTIOJNB3Ysl MHPOPMAITMOHHBIE U DJICKTPOHHBIC TEXHOJIOTHH (IIMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
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azpe2amublX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2ammuvix COCMOSHUL 800bL.

HMemoncmpayuu®

1. HaGmroienre 6poyHOBCKOTO IBUKEHUSI.

2. Habmoaenue nuddysumu.

3. Habnrooenue senenuil, 00bACHAIOWUXCSA NPUMSIICEHUEM UIU OMMATKUBAHUEM
yacmuy eeujecmaa.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa oOuamempa amoma MmemoooOM psio08 (C UCHONL30BAHUEM
Gomoepadghuii).

2. OnbITHI IO HAOIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEI IO OOHAPYKEHUIO MEHUCTBHSI CHJI MOJICKYJSIPHOTO TPUTKCHUS
(271eKmpOHHAA 0eEMOHCMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEpPaBHOMEpPHOE JBHIKCHHE.
Cxopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM OgudiceHuu. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUduUHA
usMeHeHus ckopocmu o0eudxcenuss men. Macca kak mepa unepmHOCmU mend.
[InotHOCTB BewmecTBa. Cés3b NIOMHOCIU C KOJUYECMBOM MOAEKY 8 eOUHUYye 00beMa
geujecmaa.

Cuna Kak XapakTepuUCTUKa B3auMoJeucTBUs Ten. Cuna ynpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwto ounamomempa. SIBIEHUE TATOTEHUSI U CUJA
Tsokectd. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tenma. HeBecoMocCTs.
CnoxeHue cuj, HalpaBJICHHBIX MO OAHOW mpsmoii. PaBHoxelcTBytomas cui. Cuia
mpenus. Tpenue ckonvocenus u mperue noxos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu®

1. HaOmronenrne MexaHH4eCcKOro ABMKEHHUS Tea.

2. N3mepenre cKkOpoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.

3. Habmronenue ssBIeHUsI HHEPITUH.

4, Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.

5. CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TEI.

6. CrnoxeHue Cull, HalpaBJICHHBIX IO OJTHOU MPSMOM.

Jlabopamopnsie pabomel u onvimol

1. OrnpeneneHrne CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIaprKa B )KUIKOCTH,
MOJIEJIH DJIEKTPUIECKOTO0 aBTOMOOWIISI U T. 11.) (2/1eKMPOHHAA 0EMOHCIPAYUUSL).

2. Onpenenenue cpeaHell CKOPOCTU CKOJIbKEHUS OpycKa WIM IIapuKa 10
HAKJIOHHOM TIOCKOCTH.

3. Ornpenenenue MI0THOCTH TBEPAOTO TeNA.

4 311ech U 1asiee NPUBOUTCS PACHIMPEHHBIH MIEpPEUEHb Ja00PaTOPHBIX PabOT U OIBITOB, U3 KOTOPOIO YUHTEIb JEIAET
BBIOOD 110 CBOEMY YCMOTPEHHUIO.



4. OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsKeHHs (nedopmaiun)
IOPY>KUHBI OT IPUIIOKEHHOU CUJIBIL.

S. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, s KUAKOCTEH U ra3oB

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus 2aza om o6Owvéma, memnepamypwl. llepedaua oOasnemnus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon Illackans. IInesmamuueckue
Mawunsl. 3aBUCUMOCTh JTaBIICHUS JKUIKOCTH OT riryounsl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanuzmoi.

AtMmochepa 3emnu u atMocdepHoe AaBieHue. [Ipuuumst cyujecmeosanus
6030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8UCUMOCIb AMMOCHEPHO20 0asleHUs. OM 8bICOMbL HAO YPOBHEM MOPA.
IIpubopul 0ns uzmepenus ammocghepnozo 0asnieHus.

eticmeue srcuoxocmu u 2aza Ha NOcpyr*cEHHOe 8 HUX meso. BhITankuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnaearue.

Jemoncmpayuu
3aBUCUMOCTbD JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaua naBieHUs )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppaBnraeckunii mpecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TeJa U TJIOTHOCTH JKUIKOCTH.

1. PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeJ: TUIABAHUE WM MOTPYKEHHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TE€Ja U KUAKOCTH.

Jlabopamopnwie pabomul u onvimol

ook whE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMaA MOTPYKEHHOM
B )KMJIKOCTh YaCTH TEa.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHCTBYIONIEH Ha  TeJo,
IOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHWIIBI, JECUCTBYIOLIEH Ha
TEJIO B KUIAKOCTH, OT MACCHI TeNa.

4, OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JEeUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00bEMa MOTPYKEHHOM B )KUJKOCTh YACTH TeJa
1 OT INIOTHOCTH KUJIKOCTH.

5. KoncrpyupoBanue  apeomerpa WM  KOHCTPYMpPOBAHUE  JIOJKHU
U onpeaesieHue €€ rpy30I01bEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHeprus
Mexanudeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [lpasuno
pasHogecusl pviuaza. Ilpumenenue npasuna pagnosecus pvluaea k 040ky. «3o10moe
npasuno» mexanuxu. KIIJI mpocTeix MexaHu3mMoB. IIpocThie MexaHU3MbI B OBITY H
TEXHHKE.

Mexanuueckas dHeprus. Kunemuueckas U NOMEHYUANbHASL  OHEPUSL.
lIpespawenue oonoz2o euda mexanuueckou 3Hepeuu 8 Opy2ol. 3aKOH COXpaHEHUS
SHEPTrUM B MEXAHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomut u onsimor*

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHSI pblyara.

3. N3mepenne KII/ HAKJIOHHOM TLUIOCKOCTHU (21eKkmponnan
demoncmpauusi).

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

8 KJIACC

Pa3zgea 6. TerioBble ABJICHUS

OcHoBHble  NONIOJCEHUSL  MOJEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvl amomos u monexys. Onvimoel, noOmeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeOopUl.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. OdwvscHeHue ceolicme 2a3o8, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKou meopuu.
CmauuBaHue u kanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  uzmeHenus.  GHYMpEHHeU  SHepeUuu:
menionepeoaya u cosepuierue pabomol. Buovl menionepedauu. menionposooHOCHb,
KOHBEKYUsl, U3TYYEeHUe.

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

IInasnenue u omsepoesanue KpUCMaiIU4eckux eewecms. Yoenonas menioma
naaenenus. Ilapooopazoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvuas
menioma  napoobpaszosanus.  3asucumocmsv — memMnepamypvl — KUNneHus — om
ammocgeprozo oasnenus. Brasicnocmo 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KII[] mennogoco Osucamers.
Tennosvle osucamenu u 3awuma oxpyicaroweti cpeowvt (MC).

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

Hemoncmpayuu
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Ha6nronenue 6poyHOBCKOTO TBMKCHHS.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust TeJl.

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

Ok whE

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

1. Bue! Termonepenayn.

8. OxJtaykIeHue P COBEPIIICHUH PaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HabGmroaeHue KUTICHUS.

12. HabGnroaeHue MOCTOSHCTBA TEMITEpaTyphl MPH TIIaBICHUH.
13. Mogenu TeIIOBbIX ABUTATENIEH.

Jlabopamopnwie pabomul u onvimol

1. OnpITEl MO OOHAPYKEHUIO JEHCTBUS CHJI MOJICKYJISPHOTO IPHUTSKEHUS
(2/1eKmpOHHAA 0eMOHCIMPAYUUSL).

2. OnpITHI 1O BRIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnpITEl 110 HAOJIOACHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KHIKOCTEH H
TBEPABIX TEIL.

4, OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

6. Ilposepka cunomesvl JUHEUHOU 3ABUCUMOCIU OJIUHbL CMOJIOUKA
AHCUOKOCMU 8 MEPMOMEMPUUECKOU mpyOKe Om memnepamypol.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TerIonepeaay U padboThl BHEITHUX CHJI.

8. HccnenoBanue siBIeHUS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOTHOW H

ropsiyer BOJBL.

9. Onpeoenenue koruuecmsa meniomsl, NOJIYUEHHO20 8000 NPU MENI00OMEHE
C HazpemuiM MemaiiudecKum YUiuHOpoM.

10. HccnenoBanue mporiecca UCTIapEeHHUS.

11. OmpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.

12.  Onpeoenerue yoenvbHot meniomovl NiaGLeHUs 1b0d.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsKEHHBIX TEI.

DnekTpudeckoe mojie. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
Ka4ecmeeHHOM YpPOGHe).

Hocumenu snexmpuueckux 3apsoos. DnemMeHmapHulil 91eKMpudecKuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUAJIEKTPUKUA. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsna.
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OnexkTpudyecKkuid TOK. VYcnosus cywecmeosanusi 31eKmMpuyecko20 MmoKa.
Hcrounnkn MOCTOSIHHOTO TOKa. JIeWCTBHS AJIEKTPUUECKOro ToKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUuyecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ¥ MOIIHOCTH JJIEKTPUUECKOTO TOKa. 3akon [[coyns—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUYECKOU dHepeuu 6 Obimy.
Onextpuyeckas nenb. Cuna Toka. DiekTpuyeckoe HampsikeHue. ConmpoTuBIieHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eewjecmaea. 3akoH OMa NIl y4acTKa IIETH.
[TocnenoBarenbHOE W MapajyieibHOE COEAMHEHUE MPOBOAHUKOB. Kopomkoe
3amviKanue.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Macnumnoe none 3emau u e2o 3HaveHue 0us HcuzHu Ha 3emne. Onvim Ipcmeoa.
Mazenumnoe none anekmpuueckozo moxa. llpumenenue 31eKkmpomazsHumo8s 6 mexHuxe.
eiicmeue macHumHo20 NONA HA NPOBOOHUK C MOKOM. INeKmpoosuzcamens
nocmosanHo2o mokxa. Hcnonvzoeanue snexmpoosucameneil 6 MEXHUYeCKUx ycm-
polcmeax u Ha mpaHcnopme.

Onvimor apades. HAsnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noyueHus 21eKmpuiecKol dHepauu. INEKTPOCTAHIINH
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIeKTpoCcTaTUUEeCKast MHAYKIIHUS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

0. DaexTpu4ecKuil TOK B KUIAKOCTH.

1. Ta3oBbIil pa3ps.

2. VI3MepeHnue cCuibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HATIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBICHUIA.

15. BsaumogeiicTBHE TOCTOSHHBIX MArHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3/ICJICHUS TIOJFOCOB MarHATA.

17. MopaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmiT OpcTena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTATENh MOCTOSHHOTO TOKA.

22. MHccnenoBanue SIBIEHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ombiter Gapages.

24. 3aBUCHMOCTb HAINpaBIE€HUS WHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

PR BPROOoNOORWNE
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25.  DueKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie padomul u onvimul

1. OneITel TIO HAOMIOJACHWIO DJCKTPHU3AIMM TN WHAYKIMEH W TpHu
COTIPUKOCHOBEHUH.

2.  HccnemoBaHwe IEHCTBUS AIIEKTPUYECKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI MEKTPHUSCKOH IETH MOCTOSHHOTO TOKA.

4.  VI3MepeHue u peryJIMpOBaHUEC CHJIBI TOKA.

5.  H3mepenue u peryaupoBaHUE HANIPSHKCHUS.

6.  Uccneoosanue 3asucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3Ucmope.

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCMb  JJIeKMPUUECKO20
Cconpomuenenus npooOHUKA OMm e20 OJUHblL, NIOWA0U NONEPeyHO20 CedeHus U
mMamepuana.

8.  Ilposepxa npasuna crodceHus HANPAXCEHUll Npu NOCie008amenbHOM
COeOUHEHUU 08YX Pe3UCTNOPOB.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenne paboThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OrmpexneneHue MOIIHOCTH JJIEKTPUUECKOTO TOKA, BBIICIAEMONH Ha
pe3ucTope.

12. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMITIOYKY, OT
HaIIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnenoBaHWe MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHme MarHMTHOTO TIOJNI TIOCTOSHHBIX MAarHUTOB TIPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue neWCTBHS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTyIIK{ ¢ TOKOM M MarHuTa OT CWJIbI TOKA U HaMpPaBJIEHUs TOKa B KaTYIIIKE.

18. M3yuenue AecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomuol 31eKmMpoO8Uameis.

20. UMsmepenue KIIJ] anekTpoaBuraTebHONW yCTAaHOBKH.

21. OmnpITl MO WCCJICAOBAHHUIO SBJICHUS JJICKTPOMATHUTHOW WHIYKIIHH:
MCCJICIOBaHNE N3MEHEHN 3HAUYCHUS U HAIIPaBJICHUS WHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBHKeHWE. MarepuanbHag Touka. (Cucrema OTCYETA.
OTHOCHTENIBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE MpPAMOJIMHENHOE
nBukeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpenHsIss U MSHOBEHHAs
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npsamonunetinoe o0sudicenue. CBOOOTHOE
naneHue. Onvimol 1 anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepsoiii 3akoH Herotona. Bropoii 3akoH Hetorona. Tperunit 3akoH HproToHa.
Ipunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUsl NOKOs, Opyaue U0bl MPeHUs.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepeas kocmuueckas ckopocme.
Hegecomocmo u nepezpysxu.

PaBHOBecue maTepHallbHOW TOUKU. AOconiomuo meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocbio épaujeruss. MoMeHT cuitbl. Llenmp msscecmu.

Nmnynsc Ttena. Hzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
uMItyiasca. PeaktuBnoe asmxenue (MC).

Mexanudeckasi paboTa U MOITHOCTh. PaboTa cui TsKecTu, ynpy2ocmu, mpeHus.
Ceazb  ouepeuu u pabomsi. IloTeHIMAbHAS SHEPTUsl Tena, MOJHITOrO HaJ
MOBEPXHOCTBIO 3eMIIH. [lomenyuanvruas snepeus cocamou npyscunsl. Kunetnyeckas
sHeprusi. Teopema o Kumemuueckou sHepeuu. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPIHUN.

Jemoncmpayuu

1. HaGnronenne MexaHn4eckoro ABMKEHUS Tella OTHOCUTEIbHO Pa3HbIX TEN
OTCYETA.

2. CpaBHeHre IyTed W TPACKTOPUM JABWKEHHS OJHOTO M TOTO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TeJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.

4, HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. HaGnronenue nBuKeHUS Tea Mo OKPYKHOCTH.

6. HaGmtonenne MexaHMYeCKUX SIBJICHHUM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHH OTHOCHTEIIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Tella U JEHCTBYIOIIEH Ha HEro
CHJIBI.

8. Ha6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEIT.

9.  H3meHeHue Beca Tea MpH YCKOPESHHOM JIBHKCHHUM.

10. TIlepemaua mmmysbca MpU B3aUMOACHCTBUH TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbCa IPHU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUS.

15. CoxpaHeHre MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHWe MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela TIO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimul
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1.  Koncmpyupoeanue mpaxkma 075 pazeoHa u OaIbHetuleco pagHOMEPHO20
OBUIICEHUS WLAPUKA UTIU METIeHCKU.

2. OmnpeneneHue cpeaHell CKOPOCTH CKOJIBKCHHUS OpycKa WM JIBHIKCHUS
IIapyKa 1Mo HaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHre yCKOPEHHs Tella MPH PaBHOYCKOPSCHHOM JIBIDKCHHH I10
HAKJIOHHOH INIOCKOCTH.

4, HccenenoBanue 3aBUCHMOCTH IYyTH OT BPEMEHH IMPU PaBHOYCKOPCHHOM
JBYDKEHUN 0€3 HAaYaJIbHON CKOPOCTH.

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYAanbHOU CKopocmu nymu OMHOCANMCA  KaxK pﬂd HEUEMHbIX Yucenr, mo
coomeemcecmeyrowue nPOMeENCYmMKU 6pEMEHU 00UHAKOBDL.

6. UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHHUSI CKOJIBXKEHHUSI OT CHJIbI
HOPMAaJILHOTO JIABJICHUS.

7. Omnpenenenue kodpPuIeHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

Q. Omnpenenenre pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Ompenenenue pabOTBl CUJIBI  YOPYTOCTH TMpU TOIBEME Tpy3a
C MCIOJIb30BaHUEM HEMOJIBHKHOTO U MTOABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarenbHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUMU: MEepUO,
4acToTa, aMIUIATyIa. Mamemamuueckuu u npysicunHviu masmuuxu. llpespawenue
9HepeUU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanudeckue BoiHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 80aHbl. [[MUHa 60IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u
VIbMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoneOaHUM Ten MOJ NEWCTBUEM CHIIBI TSKECTH U CHJIBI
YOPYTOCTH.

2. Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOmnronenue BeIHYXICHHBIX KOJIEOAHUM U pe30HaHCA.

4, PacnipocTpanenne Mpo10bHBIX U TIOTIEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. Onpenenenrne YacToThl M TepuUofa KOJICOAHWM MaTEMaTHYECKOTO
MasITHUKA.
2. Omnpenenenre 4acCTOTHl U TEpHOJa KOJeOaHW MPYKMHHOTO MasiTHUKA

(2/1eKmpoHHAA 0eMOHCmPayusl).
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3. HccnenoBanue 3aBUCHMOCTH MEpUoAa KOJeOaHUI MOJBEIIEHHOTO K HUTH
rpy3a OT JUIMHbI HUTH.

4. HccnenoBanne 3aBUCUMOCTH — IlepuojAa  KoJI€OaHUN  IPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a (2/1eKMpPOHHAA 0EMOHCMPAUUSL).

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnpITel, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh TEpHOJia  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBL.

1. N3mepenne  yckopeHHs  CBOOOAHOTO  TAJCHUS  (271eKMPOHHASA
demoncmpauus).

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
anekmpomacHumuolx 68oaH. Illkana snekmpomacHumuwvlx 6oaH. HMcnonvzosanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOLL CEA3U.

DnekTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBETa.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomut u onsimor*

1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMJIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JlydeBast Mosienb cBeTa. Mictounuku cBeta. [Ipsamonunetinoe pacnpocmpaneHue
ceema. 3ammenusi Coanya u Jlynvi. OtpaxkeHue cBera. I[lnockoe 3epkano. 3axkoH
ompasicenusi ceema.

[IpenomiieHue cBeTa. 3aKOH MpeloMyIeHUsI cBeta. [lonHoe 6HympenHee
ompaxcerue ceema. Hcnonvzosanue NOAHO20 BHYMPEHHE20 OMPAdCeHUs 8
ONMUUECKUX C8eMOBOOAX.

Jlunza. Xonm nyuedr B nmH3e. Onmuueckas cucmema ¢omoannapama,
mukpockona u meneckona (MC). I'naz kax onmuuecxkas cucmema. bauzopykocmo u
O0AIbHO30PKOCMb.

Paznooicenue 6enoco ceema 6 cnexmp. Onvimvt Horomona. Cnoowcenue
CNEeKMPAIbHbIX YBEMO8.

Hemoncmpauuu

1. [IpsiMmonuHeEtHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontudeckuii CBETOBO/I.

Xon iaydeit B coOuparoiiei JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.
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8. [Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIMH3.

Q. [Ipuniun aeiictBus oToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens riasa.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

12. Tlonydenue 6en0ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH yTriia OTPa)KEHUS CBETOBOTO Jyda OT yrJia
MaJICHUS.

2. N3yuenne xapakTepUCTUK U300paKEHUS TIPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCUMOCTH YIJIa TIPEIOMIICHUS CBETOBOTO JIy4a OT yTJia
MaJICHUS Ha TPAHUIIE «BO3yX—CTEKIIO».

4, [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

S. Onpenenenne (OKYCHOTO pacCTOSHUSA U ONITHYECKOW CHITbI COOMPAOIIEH
JIUH3BI (271eKMPOHHAA 0eMOHCIMPAUU).

6. OnpITel O Pa3lOKEHHIO 0€eJoro cBeTa B CICKTP (21eKmpoHHAA
demoncmpauusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUU Yepe3

I[BETOBbIC (DUIIHTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimul Pezepgpopoa u mnaHeTapHas Mojenb atoma. Mojens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO
anpa. Hyknonnas mooens amomHnozo aopa. Mzomonvl. Paouoakmushwvie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix sioep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCCOBOIO 4YHUCEI.
Peaxyuu cunmesa u denenus sioep. Ucmounuku swepeuu Connya u 36630 (MC).

Snepnas sHepretuka. /Jleiicmeus paouoakmuHuIX U3IYUEHUU HA JHCUBbLE
opeanuzmel (MC).

Jemoncmpayuu

1. CrexTpbl U3Ty4YEeHUsI U TTOTJIOMICHHUS.

2. CrexTpbl pa3IMvyHbIX Ta30B.

3. Cnektp BogOpO/A.

4, Habnronenue tpexoB B kaMmepe Busbcona.

S. PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

6. Perucrparnus uzaydeHus MPUPOIHLIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnsie pabomel u onvimot

1.  Habnawoodenue cniowHbix u TUHEUYAmMbIX CHEKMPO8 UTYUEeHUsL.

2. HccnenoBanue TPEeKOB: M3MEPEHHUE SHEPTHHM YACTHIIBI TI0O TOPMO3HOMY
myTH (110 dhoTorpadusiM) (21eKmpoOHHAA OeMOHCHPAUU).

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

[ToBTOpUTENHEHO-00001IAIOMINKA MOTYJIb TIPEIHA3HAYEH ISl CUCTEMATU3AIMK U
0000111eHHsI TPEAMETHOTO COACPIKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO MPHU
U3YYEHHUH BCEro Kypca (pU3HKH.

[Ipyn “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
NESTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTUKEHUE TPEIMETHBIX U
METaIpeIMETHBIX IIJIAHUPYEMBIX PE3YJIbTaTOB 00y4eHHUs, (HOPMHUPYETCS €CTECTBEHHO-
Hay4Has IPaMOTHOCTb: OCBOCHUE HAYYHBIX METOA0B UCCIIETOBAHUS ABICHUM IIPUPOIBI
U TEXHUKH, OBJQJICHUE YMEHHUSIMH OOBICHATh (U3NYECKUE SIBICHUS, MPUMEHS
IIOJYyYCHHbIC 3HAHWs, pelmarh 3aJadyd, B TOM YHCIE KAayeCTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealln3yercs 3a
CYET TOT0, YTO yYAIIHMECS BBITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJIyYCHHBIX 3HAHUW paACNoO3HABaTh M HAyYHO OOBSICHATH
(¢uznyeckue SBICHHS B OKpYXKaIOLIeH NPUpo/ie U IOBCETHEBHON XKU3HU;

" JICIIOJIB30BAaTh 0]l PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
(¢u3nyecKkux SBICHUIM, B TOM 4YHUCIE JJs MPOBEPKU TUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJOB;

" OOBACHATH C ONOPON Ha AUIAKTUYECKUH MaTepuall Mocjie OOCYXKIEHHUS C
[elaroroM Hay4yHbl€ OCHOBBI HamOOJIEe Ba)XHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalmpuMep, NPaKTHYECKOTO HCIOJb30BAaHUSA PAa3IMYHBIX HCTOYHHKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHHMS M COXPAHEHUs BCEX HM3BECTHBIX BUIOB
DHEPIUH.

Kaxxnas n3 TeM JaHHOTO pa3esna BKIYAET IKCIEPUMEHTAJIBHOE UCCIIEI0BAHUE
0000111al01Iero xapakTepa Ha YCMOTpPEHHUE Ienarora ¥ npu ero noMmomu. Pazpen
3aBepIlIaeTcsd MPOBEACHUEM JIMAarHOCTHUECKOW W OLIEHOYHOM paboThl 3a Kypce
OCHOBHOM IIKOJIBI.

IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbrarsl ocBoeHusi oOyuatomumucs ¢ 3[1P ygebHoro mpeamera
«Dusuka» JOKHBI COBMaAaTh ¢ pesyiabratamu denepanbHol paboueit mporpaMmmsl
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

HaunGornee 3HaUuNMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynbTaTe nzydenus GpuU3MKA Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs y
obyuarorierocs ¢ 3I1P OynyT cdopMupoBaHbI CIEAYIONNE TUIYHOCTHBIE PE3YIbTaThl B
4acTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOMN
bu3nuecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKECHHM
1)76371:97

OCO3HAHWE BAXHOCTH MOPAIBHO-ITHYECKUX TMPHUHIIAIIOB B JEATEIHLHOCTH
YYEHOTO;

3) 3CTETUYECKOTr0 BOCIIUTAHHS:

BOCIIPHUATHE JCTETUYCCKUX KA4YeCTB (PU3NUECKONW HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHHYHOCTH;

4) MIEHHOCTH HAyYHOTO MTO3HAHUS

OCO3HAaHME EHHOCTH (PU3UYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MTO3HAHUS
MUpPa, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABIISIONICH KYIbTYpPHI;

pa3BUTHE HAy4YHOM JHO0O3HATEIBHOCTH, MHTEpEca K UCCIEeN0BATEIbCKON
NEeSITEBHOCTH;

5) dbopmupoBaHUs KyJIbTYpPbI 3I0POBbSI K SMOIIMOHAIBHOTO OJaronoIyqus:

OCO3HaHHWE IIEHHOCTH 0Oe30omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPaBUJT O€30MACHOTO MOBEJCHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C JIEKTPUICCKAM U TEIJIOBBIM 000PYIOBAHUEM B IOMAIITHUX YCIIOBHSX;

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

6) TPyA0BOTO BOCITUTAHMUS:

7) aKTUBHOE ydYacTHE B PEIICHWH NPAKTHYCCKUX 3amad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHW3alyy,  HACEJIEHHOTrO  IYHKTa, POAHOrO  Kpas)
TEXHOJIOTUYECKOW M COIMAIBHOW HANPABJICHHOCTU, TPEOYIOIIMX B TOM YHUCIE H
bu3nUecKuX 3HAaHUM;

WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX ¢ (QU3UKOI;

8) PKOJIOTUYECKOT0 BOCIIUTAHUS:

OpUEHTallMsid Ha TMpUMEHEHHE (PU3MYECKUX 3HAHWM HJis pelieHus 3a7ad B
00JIaCTH OKpYXarolel Cpenbl, MIIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX
MIOCJICACTBUUN JIJIS1 OKPY’KAIOILIEN CPELBI;

OCO3HaHUE TJI00ANTBHOTO XapakTepa JKOJOTHYECKUX MpoOJIieM W MyTed ux
pEIICHMUS;

9) amanTauy K U3MCHSIOMUMCS YCIIOBHSM COIIMAIBHON M IPUPOTHON CPEJIbI:

MOTPEOHOCTH BO B3aMMOICHCTBHH TTPH BBITOTHECHUH UCCIICIOBAHUIN U TPOCKTOB
(GU3HYECKON HAIMPABICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHSA CBOGH  KOMIIETCGHTHOCTH  4e€pe3  IPaKTHUYCCKYIO
NeSITETHHOCTD;

NOTpeOHOCTh B (hOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (HOPMYyITUPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

OCO3HaHHE ACHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00JacTH
busuky;
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IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B MPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUMH;

CTpEMJICHHE aHAM3UPOBATH U BBIABISTH B3aUMOCBSI3U MPUPOJIbI, 00IIECTBA U
HSKOHOMUKHU, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OLICHKA CBOMX JEHCTBUM C YYETOM BIUAHHUS Ha OKPYKAIOUIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUMH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Osnadenue yHugepcanbHblMu y4eOHbIMU NOZHABAM EJIbHOIMU OCUICHBUAMU

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBI NPHU3HAK KJIaCCU(PUKALUU, OCHOBAHMS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJIAITH 3aKOHOMEPHOCTH M TPOTUBOPEYHMS B paccMaTpuBaeMbIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINXCS K (DH3NICCKUM SIBIICHHSIM;

BBISIBIIATH IPUYHUHHO-CIICJICTBEHHBIC CBSI3U MPY U3yUYCHUN (PU3HUSCKUX SIBJICHUI
1 TIPOIIECCOB, IPOBOIUTH BBIBOBI C UCIIOJIb30BAaHUEM JIEAYKTUBHBIX ¥ WHIYKTHBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (M3MYCCKUX BEIMUYWH, MIPU
HEOOXOJIMMOCTH TOJT PYKOBOJACTBOM YUHTES,

BBIOMpATh Croco0 pemeHus y4yeOHOM (¢u3nuecko 3amaun (CpaBHEHHUE
HECKOJIbKUX BapUAHTOB pEIICHUs, BBIOOp HauOojiee MOIXOAMIEIO € Y4ETOM
CaMOCTOSITENIHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE JEHCTBUS:

UCITI0JIb30BATh BOMPOCHI KaK MCCIIE0BATENIbCKUI HHCTPYMEHT MTO3HAHMS,

OPOBOJUTh IO IUJIAHY OIBIT, HECIOXKHBIM (U3MUECKU IKCIIEPUMEHT,
HEOOJBIIIOE HccleoBaHUEe (U3MUECKOTO SBJIICHHS, MPU HEOOXOJAMMOCTU O]
PYKOBOJICTBOM YUHUTEIIS;

dbopmynupoBaTh O0OOIIEHUST W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOII0ACHUS, OIbITa, UCCIEOBAHUS C OTMIOPOM HA IJIaH/aITOPUTM.

3) paboTa ¢ uHdopmanue:

MPUMEHSTH Pa3INIHBIC METO/IbI, THCTPYMEHTHI ¥ 3aPOCHI TIPU IIOUCKE U 0TOOPE
MH(pOpMaMU WU JaHHBIX ¢ YYETOM MPEJIOKEHHOM yueOHOH (u3myeckoil 3anayu,
MIPU HEOOXOIMMOCTH TIOJT PYKOBOJICTBOM YUUTEJIS;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U HOpM
IIPE/ICTaBIICHNUS,

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHDOpMaAIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
TuarpaMMaMu, WHOU TpadUuKoi U UX KOMOMHAITUSIMU, TIO/T PYKOBOJICTBOM YUHTEIIS.

Osnadenue YHUBEPCANbHbBIMU yueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) oOuieHue:

B X0J1¢ 00CYXKIeHUs y4eOHOT0 MaTepuaa, pe3yabTaToB JIaOOPaTOPHBIX pabOT U
IIPOCKTOB 3a7aBaTh BOIPOCHI 11O CYMIECTBY 00CYKTaeMOM TEMbI M BBICKa3bIBaTh UCH,
HallEJICHHbIEC HA PEILIeHNE 3a/1a4d U NOJIepKaHue 0JIarokenareIbHOCTH OOIIECHUS;
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COTIOCTAaBIISATh CBOU CYXKJICHHS C CYXACHUSMHU JPYTHX YYaCTHUKOB JUANIOTa,
0oOHapy>KUBaTh pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJUYHO TPEJCTABISATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCIIepUMEHTA, UCCIICIOBAHUS, TPOCKTA).

2) coBMeCTHasl IeSITEIbHOCTD (COTPYIHUYECTBO):

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WMHIUBHUAYyaTbHON
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOMN MPOOIEMBbI;

MPUHUMATH I COBMECTHOM JIEATETLHOCTH, OPTaHU30BBIBATh JICUCTBUS 110 €€
JTOCTIDKCHUIO: PaCIpeessiTh POJId, 0OCYKIATh MPOIECCHl U Pe3YIbTAThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh pabOTHI, MOCTHTas KAdeCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIPABIICHUIO U KOOPIUHUPYS CBOM JCHCTBUS C APYTHUMH YJICHAMU KOMaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOMIMNA MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

Osnadenue yHueepcanbHblMu yueOHbIMU PECYIAMUCHBIMU OCUCH BUAMU:

1) camoopranu3zanus:

BBISIBIIATH MPOOJIEMBl B KU3HEHHBIX U YUCOHBIX CUTyaIUsX, TPEOYIOUIUX IS
perieHus: GU3NIeCKUX 3HaAHU;

OPUEHTHUPOBAThCS B PA3JIMYHBIX  MOJXOJAX  MPUHATUA  PEHICHUM
(MHAMBUAYATBHOE, PUHATHC PEIICHHS B TPYTIIE, MPUHATHAE PEIICHUN TPYIIITON );

COCTaBJISITh AITOPUTM pelieHUs PU3NISCKON 3a/1a9n WU TIJIaHa UCCIICTOBAHMSI
C y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH, TI0]T PyKOBOJACTBOM
VUHUTEIIA.

2) CaMOKOHTPOJIb:

JIaBaTh OICHKY CHUTyallMM ®W TMpeyaraTh IUlaH e W3MEHEHHUs, TMpHu
HEO0OXOIUMOCTH TIO/I PYKOBOJICTBOM YUHUTEIA;

OOBSCHATh  TPUYUHBI  JOCTIKCHHSI  (HEJAOCTHMXKEHHUS)  pe3yibTaToB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEJIU U YCIOBUSM.

3) SMOIMOHAJIbHBIN MHTEIIJIEKT:

CTaBUTH CeOsl Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WIM JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

4) npuHsTHE C€0S U IPYTUX:

MIPU3HABAaTh CBOE MPABO HA OIIMOKY MPHU perieHUH (PU3NISCKUX 3a1ad WA B
YTBEP)KJICHUSX HA HAYYHBIC TEMBI U TAKOE K€ MPaBO JPYTOro.

NPEAMETHBIE PE3YJIBTATDBI

TpeOoBaHusi K MpeaMeTHBIM Pe3yJIbTATAM OCBOCHUA Y4eOHOI0 mpeaMera
«Pu3uka», pacnpeaeeHHbIC 110 roAaM 00yYeHUs

PesynpTaThl mo roaam (GopMyIHpPYIOTCS MO MPUHUUIY A0O0ABIEHUS HOBBIX
PE3yJIBTAaTOB OT I'0/1a K Foy (pe3ysIbTaThl OUEPETHOTO Iojia 0 YMOIYAHUIO BKIIOYAIOT
pe3yNbTaThl MPEABIAYIUX JIET).
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7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI — OTpaXKaTh

c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

OPHEHTHUPOBATLCSA B TOHATHSIX W ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nUecKkne M XMUMHYECKHUE SIBJICHUS, HAOJIOJEHUE, JKCIIEPUMEHT, MOJCIb,
TUI0TE3a; CIUHUIBI (U3MUECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHMS BemiecTBa (TBEpIOE, MKUAKOE, Ta3000pa3HOE); MEXaHHYECKOe
IBWKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPaeKTOPHS,
paBHOICHCTBYIOIIAS CHJI, Aeopmarius (yrpyras, IiiacTudeckas ), HeBECOMOCTb,
COOOIIAIOIIUECS COCYIBI, C OTIOPOM Ha TUAAKTUICCKUI MaTepHral

pasznuuath sBIeHUS (nud@dy3us; TEIIoBOe ABMKCHHWE YacTHIl BEIIECTBA;
PaBHOMEpPHOE  JIBIDKCHWC, HEPaBHOMEPHOE  JIBIDKCHHUEC; WHEPITHS;
B3aUMOJICCTBUE TEN; pagHoBecue mEEPObIX mel C 3AKPENnIéHHOU OCbIO
epawjenuys; Tiepenada IaBlIeHUAsS TBEPABIMU TEJIaMH, JKHIKOCTSIMH W Ta3aMu;
aTMocdepHOe TaBJICHNE; TUIaBaHUE TEJT; MPEBPAICHUS MEXaHUIECKON SHEPTHH )
10 ONMMCAHWIO WX XapaKTepHbIX CBOWCTB ¥ Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (DH3WYecKoe SIBJICHUE, MOCIE MPEaBAPUTEIHLHOTO
00CYXKIEHHUs C TICAarorom;

pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBICHUN B OKPY’KaIOIIEM
MUpE, B TOM 4YHclie (U3HUECKUE SBJICHUS] B TIPUPOC: MPUMEPHI JABMKCHUS C
Pa3IUYHBIMU CKOPOCTSMH B >KMBOM M HEXHBOW TPHUPOAE; JCHCTBUE CUIIBI
TPEHUS B MPHUPOJIC M TEXHHUKE; BIUSHUE aTMOC(HEPHOTO NMABIICHUS Ha JKHBOM
OpraHu3M, IUIaBaHWE PHIO; phIYard B TeJIE YEIOBEKa; MPH dTOM IEPEBOIUTH
MPaKTUYECKYI0  3a7ady B Y4eOHYI0,  BBIICIATH  CYIICCTBEHHBIC
CBOMCTBA/TIPU3HAKN (PU3UYECKUX SIBJICHHUH C IIOMOIIIBIO TIEAarora;

OMKCHIBATh M3yYEHHBIC CBOWCTBA TNl W (U3WYCCKUE SBICHUS, HCIOIB3YS
¢dusnueckre BeNMUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC TeJla, CHIIa
TpeHUsi, JaBlieHne (TBEPAOTO Teia, KUIAKOCTH, raza), BhITAIKUBAIONIASA CHUJIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHJIbI, KO3 OHUITUEHT
MI0JIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHUECKAs M MOTEHITMATbHAs DHEPTHSs) C
OMOpOM Ha CXeMy; TpU OIMUCAHWU PACKPBIBaTh (U3HUYECKUN CMBICI
HCITOJTB3YEMbBIX BEJIMYMH, MX 0003HAYCHHS M CAWHUIIBI (PHU3NUCCKUX BEITUYHH,
HAxooumov Gopmyvl, csa3vl8arOujue OAHHYI0 QUIULECKYI0 8eIUUUHY C OPYeUMU
BEIUUUHAMY, CMPOUMb 2PAuUKU  UZVHEHHLIX 3a8UCUMOCHell Qu3UYecKux
ge/iuyUH C OTIOPOH HA JUTAKTUUCCKUNA MaTepHUa,

XapaKTePHU30BaTh CBOMCTBA Tell, ((U3UYECKUE SIBJIICHUS M TIPOIECCHI, HCTIOIb3YS
MpaBUJIa CIOXKEHUS CUJI (BJIOJIb OJHOW MpsIMON), 3axon I yka, 3axon Ilackans,
3aKon Apxumeoa, npasuno pasHosecus puviuaza (010Ka), «3010moe npasuioy
MexaHuKy, 3aKOH COXPAaHEHMs MEXaHMYECKOW DSHEPTrHH;, MpPHU STOM JaBaTh
CIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA U 3ANUCHIGAMb €20 MAmeMamuiecKoe
sbipadicerue nod pyKoBOOCMBEoOM nedazoza ¢ 00CylHcoeHueM Niana pabomsl,
OOBSCHATH (PU3WYECKUE SBIICHUS, TIPOIECCHl U CBOMCTBA TEN, B TOM YHCIIE H
B KOHTEKCTE CHTYaIlui TPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: MPH MOMOIIH
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nejarora BBISBJISATh MPUYUMHHO-CIIECTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3
1—2 nornyeckux 1maroB ¢ ornopoi Ha 1—?2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peuiaTh THUIIOBBIE pAacyETHBIE 33Jayd B 1JEHCTBHE C ONOPOM Ha alrOpuTM,
pEIBApUTEIBLHO Pa300pPAHHBII COBMECTHO C ME€JAroroM, UCIOJIb3Ysl 3aKOHBI U
(dopMyIibl, CBA3BIBaIOIINE (PU3HMUECKHUE BETUYUHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJla4uM 3alKiChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (PU3HUECKUE BETUYHUHBI B
GopMynsl W TPOBOAMTH PAcU€Thl, HAXOAUTHb CIPABOYHBIC JIaHHBIE,
HEO0OXOAMMBIE JUISl PEIICHMS 33]1a4, OLICHUBATh PEATMCTUYHOCTh MOJYYEHHOM
(bU3UYECKON BEIIMYNHBI,

pacmno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIUThH MPHU MOMOUTH (PU3HUECKUX
METOJIOB I0CJIE MPEIBAPUTEIBLHOTO OOCYKJIEHUS C MEJaroroM; Inpu MOMOIIH
nejarora B ONMCAaHWH MCCIIEIOBAHUS BBIIEIATH IPOBEPSAEMOE IIPEATIOIOKEHNE
(rumote3y), C OMNOpPOM Ha JAMJAKTHUYECKUH Marepuan pa3iuyaTb U
MHTEPIPETUPOBATh IMOJIYYEHHBIN pe3ysbTaT, HaXOAUTh MOCEe OOCYXKICHHS C
MEeJaroroM OUIMOKHU B XO/I€ OMbITA, IEJIaTh BEIBOJBI IO €0 pe3ysIbTaTaMm;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OMBITHI N0 HAOMIOAEHUIO (PU3HYECKUX SBJICHUN WA (PU3HUUECKUX CBOMCTB TEII:
(opMynHpOBaTh MPOBEPSIEMBbIE  MPEANON0XKEHHS, COOMPATh YCTAHOBKY
U3 IPEJIOAKEHHOr0 000PY0BaHUs C ONIOPOM HA CXEMY, 3alIUChIBATh XOJ1 OTIbITa
1 (OpMyIUPOBATH BBIBOJIBI 1101 PYKOBOJCTBOM I€Jarora;

BBIMOJIHATH NPSIMbIE MU3MEPEHUSI PAcCTOSHUS, BPEMEHHU, Macchl Tena, o0bEMa,
CHJIBI U TEMIEPATYPhl C UCIOJIB30BAaHUEM AHAIOTOBBIX U IIU(PPOBBIX MPUOOPOB
C ONOPOil HA aNTOPUTM; 3aIUCHIBATh MMOKa3aHUsl MPUOOPOB € YUETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTh COBMECTHO C TNEAAroroM MCCIEIOBAaHUE 3aBUCUMOCTH OJHOU
(u3MUeCcKO BEIMYMHBI OT JAPYTOM C HUCIOJb30BAHUEM MPAMbBIX U3MEpPEHUN
(3aBHCHMOCTH IIyTH PaBHOMEPHO JBWXKYILErOCs Tela OT BPEMEHH JBHKEHUS
TENA; CUTbl MPEeHUsi CKOIbJCEHUs Om @eca mend, Kavecmea o00padbomku
nosepxHocmeti men U HE3ABUCUMOCMU CUbl MPeHUus om NIowaou
CONPUKOCHOBEHUSI Mel; CUlbl YAPY2OCMU Om  VOIUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWEL CUIbL OM  00bEMA NOSPYICEHHOU uYacmu mena U om
NJIOMHOCMU  JHCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mead, Om
2nyOUHbL, HA KOMOPYIO NOSPYAHCEHO MEeNO;, YCI0GUU NAA6AHUS ME, YCI08UU
pasHosecus pvluaza u 0J10K08), TOJA PYKOBOJCTBOM Iefarora y4acTBOBaTh B
IUTAHUPOBAHUM Y4€OHOTO UCCIIEIOBAHMS, COOMPATh YCTAHOBKY M BBIMOJHATH
U3MEpEHUs, CleAys TMpeJIo)KEeHHOMY IUIaHy, (UKCUPOBATh pPe3yibTaThl
NOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJIE MPEIIIOKEHHBIX
Ta0JIMIl U TPaQUKOB, A€JIaTh BHIBOABI [0 pe3yJIbTaTaM UCCIIEI0BAHMUS;
IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BETUYHH (TUIOTHOCTH BEILIECTBA
AKUJAKOCTH W TBEPAOrO TENA; CHJIA TPEHHUS CKOJIBKEHHS; JABICHUE BO31yXa;
BBITAIKUBAOIIAsl CWJIA, JEHCTBYIOIIAs HA MOTPYXKEHHOE B MKUAKOCTH TEJNO;
KO3(G(UIMEHT TOJE3HOr0 JEWCTBUS MPOCTHIX MEXAaHHU3MOB), CIEIys
MIPELIOKEHHOW MHCTPYKIMU; IPH BBIIIOJIHEHUH U3MEPEHU 1TOJ1 PYKOBOJICTBOM
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nejarora coOuparb HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH 3HAYEHUE
HUCKOMOM BEJIUYMHBIL;

co0nroaTh MpaBWila TEXHUKH O€30IaCHOCTU NpuU paboTe ¢ JabopaTopHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIBHOIO O0CYKIEHUS C MEJarorom;
COTIOCTABJIATh IPUHLMUIIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETpP, COOOIIAIOIINECS COCYAbI, 0apOMETp, pblvar,
MOJABWKHBIA W HEMOABWKHBIM OJIOK, HAKJIOHHAs IUIOCKOCTH C OMOpON Ha
JTUATAKTAYECKAN MaTepUa,

XapaKTEpHU30BaTh MPUHUUIBI IEUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB NOCIE MPENBAPUTENBHOIO 00CYKIEHHUS C IEAArOroM ¢ OIOPOoil Ha UX
onmucaHuss (B TOM 4HCIE: TMOAIIMIHUKYA, YCTPOMCTBO BOJOINPOBOJA,
TUJIpaBIMYECKUI IPECC, MAHOMETP, BBICOTOMEP, OPIIHEBOW HACOC, apEOMETP),
UCIIOJb3ysl 3HAHUS O CBOWCTBAX (DUBUYECKUX SBICHUA U HEOOXOIUMBIE
(u3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI / HAXOAUTh UH(OPMAIMIO O MpUMEpax MPaKTUYECKOTrO
MCIIOJIb30BaHUs (PU3MUECKUX 3HAHUI B IOBCETHEBHOW KU3HHU I 00€CIIEUeHUS
0e30MacHOCTH MpU O0OpPAIEHNUN ¢ MPUOOPAMH U TEXHUYECKUMHU yCTPONUCTBAMH,
COXPAHEHUsI 3/I0pOBbS U COOIIOACHHUS HOPM SKOJOTMUECKOrO IOBEIEHUS B
OKPYIKAIOIIEH CPELE;

OCYIIECTBIISAITh C IOMOUIBIO Mejarora 0T00p UCTOYHUKOB UH(OpMALMK B CETH
VHTEpHET B COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIINXCSA 3HAHUM W MYyTEM CPAaBHEHHUS PA3IUYHBIX UCTOYHUKOB BBLICIATH
uH(poOpManuIo0, KOTOpas SABISETCS MPOTHBOPEYUMBOM WA MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOTrO COAEp X aHHs, CIPaBOYHBIE MaTepHallbl, PECYpChl
cetu  MHTepHer; BnaAaeTh NpUEMAMHM  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusi UHGOPMAILIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh MO pyKOBOJICTBOM Ieiarora ¢ 00Cy:k/1IeHueM I1aHa paboThl KpaTKue
MMCbMEHHbBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 UCTOYHUKOB MH(POPMALIMH
(U3HUECKOro COiepKaHUs, B TOM UKCIIE MyOJIMYHO JIeJaTh KpaTKUe COOOIEeHNs
0 pe3yibTaTax MPOEKTOB WJIM YYEOHBIX HCCIEAOBAHMI; MPU TOM T'PaMOTHO
MCIIOJIb30BATh U3yUYEHHBII MOHATUIHBIN annapar Kypca GU3nKu, CONPOBOXKAAT
BBICTYIUIEHUE NTPE3CHTALUEN;

IpU BBIOJIHEHUH YYEOHBIX MPOEKTOB W MCCIENOBAHUN MOJ PYKOBOJCTBOM
nejarora pacnpeneNsiTb OOf3aHHOCTH B TPYNNe B COOTBETCTBHU C
IIOCTaBJICHHBIMHM 33Ja4aMH, CJEAUTh 32 BBINOJHEHUEM I[UIaHA JIEUCTBU,
aJIecKBaTHO OIIGHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TPYIIIbI;
BBICTPaMBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYUThbIBas MHEHHE
OKPYXaIOIKX.
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8 KUIIACC
[IpenmeTHbie pe3ynbTaThl HAa 0a30BOM  YpPOBHE JIOJDKHBI — OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

— OPHUEHTUPOBATHCS B MOHATHUSIX W OTIEPUPOBATH MU Ha 0A30BOM YpOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBI)KCHHE aTOMOB W MOJIEKYJ, arperaTHBIC
COCTOSIHHSI BEIIECTBA, KPUCTALIMYCCKHE U aMOp(HBIC Tea, HACHIICHHBIA U
HEHACHIIICHHBIN TIap, BIAXXHOCTH BO3/yXa; TeMIIEpaTypa, BHyTPEHHSSI SHEPTHS,
TETUIOBOM JBHUTATENb;, JJIEMEHTAPHBIN AIEKTPUUCCKUN 3apsif, dIECKTPUICCKOE
1ojie, TMPOBOJHUKKA M JTUAJICKTPUKU, TIOCTOSIHHBIA DJIEKTPUYECKHHA TOK,
MarHUTHOE TI0JIC;

— pasnuyarh SBJICHHS IIOCIIE TPEIBAPUTEIHLHOTO OOCYKIEHHS C MeJarorom
(TeruioBOE  pacIMpeHHE/CKaTHe, TEIUIoNepenaya, TEIMIOBOe pPaBHOBECHE,
CMa4yMBaHWe, KaMWUIAPHBIC SBIICHUS, WCTAPCHHUE, KOHJICHCAIWs, TUIABJICHHE,
KPHCTaJUTH3AIUS (oTBepaeBaHuUe), KHTICHHE, TerIonepeaava
(TeTUIONPOBOHOCTh, ~ KOHBEKIHS,  W3JIyd4eHHWE);  JJICKTpU3alus  Tell,
B3aNMOJCHUCTBUE 3apSAJI0B, JICUCTBHUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMBIKaHUE, B3aWMOJICHCTBUEC MArHWUTOB, JCWCTBHE MAarHUTHOTO  ITOJIS
Ha IPOBOJHUK C TOKOM, JJIGKTPOMAarHWUTHasi WHAYKIMS) TIO OIMUCAHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3nuecKoe SBICHUE;

— pacrio3HaBaTh C MOMOINIBIO TIEAarora MpPOSBICHUE H3YYEHHBIX (DU3NYECKUX
SIBJICHUM B OKPY KAIOIIEM MHPE, B TOM Yucie (U3NIECKUE SIBIICHUS B TIPUPOJIC:
MMOBEPXHOCTHOE HATSHKCHHUE U KAMMIISIPHBIC SIBJICHHS B MIPUPO/IE, KPUCTAILTBI B
npupoae, wusnydenne CoiHIA, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHME pOCHI, TyMaHa, WHEs, CHETra; OJJICKTPUYCCKUE SBJICHUS B
aTMocdepe, IJICKTPUYECTBO KUBBIX OPTraHW3MOB; MAarHWUTHOE TOJIe 3EMIIH,
Jpeid IMOII0COB, POJb MAarHUTHOTO TOJS IS KU3HU Ha 3emiie, MOJSPHOE
CUSHUE; TPY OTOM TEPEBOJANTH MPAKTUYCCKYIO 33/ady B YUCOHYIO, BBIICISATH
CYIIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (DU3UUECKUX SIBJICHHUIA;

— OIKCHIBATh MOJ] PYKOBOJCTBOM Ielarora ¢ OOCYXJEHHEM IUIaHa paboTh
W3YYCHHBIC CBOWCTBA Tell U (PU3MYECKUE SBJICHHS, HCTIONB3Ys (pu3nyeckue
BEMYMHBI (TeMIeparypa, BHYTPEHHSII OJHEPrus, KOJIMYECTBO TEIUIOTHI,
yAeNbHAs TEMJIOEMKOCTh BEIIECTBA, yeIbHAs TEIUIOTa TIJIaBJICHUS, yAeIbHAsS
TEMJI0Ta TapooOpa3oBaHMs, yAedbHas TEIUIOTa CTOpaHWs  TOTUIHBA,
KO3 (DHUIMEHT TMOJE3HOTO JEHCTBHS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3/AyXa, DJJICKTPUUYECKHHA 3apsja, CHJla TOKa, JJICKTPHUECKOE
HanpsHDKCHUE, COMPOTHBIICHHE TMPOBOJHHMKA, YIEIBHOE  COIMPOTHUBIICHHUE
BEIIECTBA, pab0Ta W MOIIHOCTh DJCKTPUYCCKOTO TOKa);, TNMPH ONMUCAHWUU
MpaBUIBLHO TPAKTOBAaTh C TOMOIIBI0 Tefarora (PU3WYECKWd  CMBICI
UCIIOJIB3YeMbIX BEJIMYMH, O003HAUEHUS W €IUHUIBI (PU3HMUECKUX BEITUYHH,
HaxOJIUTh (POPMYJIBI, CBSI3BIBAIONINE JIAHHYIO (PU3MUYECKYI0 BEIUYHHY C
JIPYTUMHU  BEJIMYMHAMH, CTPOUTHh TpaduKud M3YyUYEHHBIX 3aBUCHUMOCTEH
(M3UIECKUX BEIIMYHH,
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OTIPEETIATH MOCIE MPEABAPUTEILHOTO 00CYKIEHUS C TIEAaroroM CBOMCTBA Te,
(¢usnyeckue SBICHUS U IPOLIECCHl, HCIOJIb3YsS OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpUHM  CTPOCHHUS  BEIECTBA,  IIPUHLHII
CYIEpPIO3ULIMHU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsja,
3akoH Oma Uil yyacTka Lenu, 3axoH [coyna—Jlenya, 3aKOH COXPaHECHHUs
SHEPruM; TPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpPOM Ha MHUQPPOBbIE 00pa3oBaTEIbHBIC
pecypcsl;

COOTHOCHUTB I0JI KOHTPOJIEM Tefarora pu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM YHMCJIE U B KOHTEKCTE CUTYyalUi TPAaKTUKO-OPUEHTUPOBAHHOT O XapaKTepa,
OpU IIOMOIIM IEAArora BBIABIATH IPUYWHHO-CIEACTBEHHBIE CBSA3U, CTPOMTH
00BsiICHEHHE U3 1—2 JTIOrMYecKUX 1IaroB ¢ Onopoi Ha 1—2 U3ydeHHBIX CBOICTBA
(puznyecKkux ABICHUHN, PU3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTE;

peniaTh TUIOBBIE PacUETHBIE 33a4d B |2 AEMCTBUSA C OMOPOM HA arOpPUTM,
MIpEABAPUTEIILHO PAa300paHHBI COBMECTHO C NIEAArOroM, UCIOJb3Ys 3aKOHbI U
dbopmyIibl, CBA3bIBaIONINE (DU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JJIS
peuieHusl 3aJadd, BBIOMPATh 3aKOHBI U (POPMyJbl, HEOOXOAMMBIE I €€
peuieHusi, NPOBOAUTH pPacdy€Tbl W CpPaBHUBATh IOJYYEHHOE 3HAYCHHE
(u3nyecKoi BETNYUHBI C U3BECTHBIMU JaHHBIMU;

UMETh MPENCTaBICHUE O MpodeMax, KOTOPble MOXHO PELIMTh IpPU MOMOIIU
(u3nYeCKuX METOJOB IOCINIE MPEABAPUTEIBHOIO OOCYKICHHS C IEIaroroM;
UCIIOJIb3YsI ONIMCAHUE UCCIIEI0BAHNUS, BBIACIATH IIPOBEPSIEMOE ITPEATIONOKEHHE,
OLICHMBATh IPABWIBHOCTh TNOPSIAKA TPOBENCHUS MCCIENOBAHUA, JIEJIATh
BBIBOJIbL;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BaATEIbHBIX PECYPCOB
OMBITHI MO HAOMIOACHHUIO (PU3UUECKUX SBJICHUN WK (PU3UUECKUX CBOMCTB Tell
(KamwIIsipHbIE SIBJIEHUS, 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro o0béma,
TEMIEPATypbl; CKOPOCTH MPOLIECCa OCTHIBAHUSA/HAIPEBAHUS MPU U3JIYYEHUU OT
[[BE€Ta M3JIy4arOIel/OTI0A0Ie MOBEPXHOCTH; CKOPOCTh MUCTIAPEHUS BOJIbI
OT TEMIIEPATYpPhl KUAKOCTH U IUIOIIAIN €€ MOBEPXHOCTH; JIEKTPU3ALUS TEI U
B3aMMOJICHCTBHE DJIEKTPUYECKUX 3apsAJ0B; B3aWMOJCHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJIN3alysl MArHUTHBIX TIOJIEH IOCTOSIHHBIX MAarHUTOB; AEHCTBUS
MarHUTHOTO NIOJII HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA
ANEKTPOJBUTATENS] TOCTOSHHOTO TOKa): (QOpPMYyJIUpPOBaTH MPOBEpPSIEMbIC
PEANnoIoKEHUs, cCOOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOIO O0OpYAOBaHUS C
OMOpOi Ha CXeMy; OMMCHIBATH XOJ OMNbITa U (OPMYIUPOBATH BHIBOABI MO
PYKOBOJCTBOM I€1Arora;

UMETh MPEJICTABICHUS O UBMEPEHUU TEMIIEPATYPbI, OTHOCUTEIBHON BIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAIPSHKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (U3WYECKUX BEJIMYMH; NpU TIOMOIIM Tiefarora CpaBHUBATh
PE3yNbTaThl U3MEPEHUM C YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IIPOBOAUTH COBMECTHO C IIEaroroM MCCIEA0BAaHUE 3aBUCUMOCTH OJHOM
(¢u3MUecKO BEIMYMHBI OT JAPYTOM C KUCIONBb30BAHUEM MPAMbBIX H3MEpPEHUN
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(3aBHCHMOCTDh  CONPOTHBIICHUS TMPOBOJHHUKA OT €ro JUIMHBI, TUIOIIAN
MOTIEPEYHOr0 CEUYECHMsI U YACIBHOIO CONMPOTHBIICHUS BEIIECTBA MPOBOJIHMKA;
CWJIBl TOKa, MAYIIETO Yepe3 MPOBOJHUK, OT HANPSDKEHHsS] HA IMPOBOJHHUKE;
UCCJIEIOBAHUE  TMOCIEAOBATEIbHOTO M TNapaJUyIeIbHOTO  COEIWHEHUMU
IPOBOJHUKOB): IUIAHUPOBAaTh HUCCJEJOBAHME, COOMpPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS M0 PYKOBOJICTBOM I€Jarora, cieys nNpeajioxKeHHOMY
IU1aHy, UKCUPOBATH PE3yJIbTAThl MOJIYYEHHOW 3aBUCUMOCTH B BUJIE TaOIUI U
rpaduKoOB, AeIaTh BIBOBI MO PE3yJIbTaTaM HCCIICIOBAHUS ITOCIIE O0CYKICHHUS
C MeIaroroM;

COOTHOCHUTh KOCBEHHBIC W3MEpEeHHMs (U3NUECKUX BeMWYWH (yaenbHas
TETJIOEMKOCTh BEIIECTBA, COMPOTHBIICHHE MPOBOJHHKA, pad0Ta W MOITHOCTH
ANEKTPUYECKOTO TOKAa): C IOMOINIBIO Ie/larora IUIAHUPOBATh HW3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY, CIEAys  IPeIIOKEHHOU
WHCTPYKIIMH, U BBIYUCIISITH 3HAUYCHUE BEJTUYUHBL;

coOro/IaTh TMpaBujia TEXHUKH O€30MacHOCTU IMpHU paboTe C J1abopaTOPHBIM
000pyIOBaHUEM TIOCIE MPEABAPUTEITHHOTO O0CYKICHUS C MEJarorom;
COTIOCTaBIIATh C TIOMOIIBIO TIEAarora MPHUHIUIBI JEHCTBUS HW3YYCHHBIX
MPUOOPOB M TEXHUUYECKUX YCTPOUCTB C OTIOPOM HAa UX OMHCAHMS (B TOM YHCIIE:
CHUCTEMa OTOIUICHUS JIOMOB, THTPOMETp, TapoBas TypOWHA, aMIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUUYECKOM DSHEPruH, IIIEKTPOOCBETUTEIHHBIC
npuOOphl, HArpeBaTeNIbHbIE JJIEKTPONPUOOPHl (IIPUMEPHI), SIECKTPUUYECKUE
PEIOXPAHUTEU; DIIEKTPOMArHUT, JJIEKTPOABUTATEIb TMOCTOSHHOTO TOKA),
UCIIOJIb3Ys] METOJIMYECKHE MaTepHallbl O CBOMCTBaX (DU3MYECKUX SIBICHUU U
HeoOxoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMOCJE MPEIBAPUTEIHLHOTO OOCYXKJICHUS C TE€IaroroM IpPOCThIE
TEXHUYECKUE YCTPOWCTBA W WM3MEPHUTEIBbHBIC TPHOOPHI 110 CXeMaM M
CXEMaTHUYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP,
TUTPOMETp, JBUTATENIb BHYTPEHHETO CrOpaHHs, >JEKTPOCKON, peocTar);
COCTAaBJISITh CXEMBI JJIGKTPUUECKHX IIeTed C  TOCIICIOBATEIbHBIM U
napajuiebHBIM COSAMHEHUEM JJIEMEHTOB, COOTHOCS yCIOBHBIE OOO3HAYCHUS
AJIEMEHTOB JIEKTPUUYECKUX IIETIEH;

IPUBOIUTH MPUMEPHI/HAXOAUTh WH(OpPMAIUI0O O MpUMepax MPaKTUYECKOTO
UCIOJIb30BaHUs (PM3MUECKUX 3HAHUM B MMOBCETHEBHOM JKM3HU JJIs1 00eCTIeueHUs
0e30macHOCTH MpU OOPAIICHUN ¢ MPUOOPAMH M TEXHHUECKUMHU yCTPONUCTBAMH,
COXpaHEHUS 370pOBbS U COOJIIOJICHUS HOPM JKOJOTHYCCKOTO TOBCICHHS B
OKPYIKarolIEn Cpee;

OCYIIECTBJIAThL C TIOMOIIBIO TIeAarora MOWCK WH(opManuu (QU3NIECKOro
comepxkaHusi B ceTd MHTEpHET, HAa OCHOBE HMEKOIIUXCSA 3HAHUW U MYTEM
CpaBHEHUS JOTIOJHUTEIHHBIX MCTOYHUKOB BBIICIATh HH(POPMAIIUIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUMBON I MOKET OBITh HEJTOCTOBEPHOM;

WCIIOJIH30BaTh TMPHU BBHITIOJHEHWN YYEOHBIX 3aJaHUN OTOOPaHHYIO TeaaroroMm
HAyYHO-TIOMYJISIPHYIO JUTEPATypy (U3UUECKOTO COACpPIKAHUSA, CIPABOYHBIC
MaTepHalIbl, peCcypchl cetr HTepHET; BiIaeTh MpUEMaMy KOHCTIEKTHPOBAHUS
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TEKCTa, MpeoOpa3zoBaHusl HHGOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OIIOPOM Ha aJITOPUTM M YTOUHSFOLIUE BOIPOCHI I1€1arora;

— co3[aBaTh MOJ PYKOBOJCTBOM I€farora c¢ OOCYXJEHHEM IUlaHa pPabOThI
IMCbMEHHBIE M KpaTKue YCTHBIE COoOOIeHus, o000mas uHdOpMaIlUi0 U3
HECKOJIbKMX MCTOYHUKOB (PU3NYECKOTO COJIEP’KaHUs, B TOM UHUCIE MyOJIUYHO
MIPEACTABIISATH PE3YJIbTaThl MPOEKTHOM WM UCCIEI0BATEIbCKOM AEATENBHOCTH;
IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYCHHBIM NMOHATUMHBIN almapar Kypca
(U3MKH, COMPOBOXKIATH BHICTYIJICHHE MPE3CHTAIUEH;

— TIPH BBITIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIETOBAHUM (DU3UUECKUX MPOIIECCOB
OJT PYKOBOJACTBOM II€Jlarora pacrpeneisTh OOA3aHHOCTH B TpyIIE B
COOTBETCTBUM C IOCTABJICHHBIMU 3a/1a4aMU, CJIECAWTH 32 BBIIOJHEHHEM IUIaHA
JEHCTBUM U KOPPEKTUPOBATh €TI0, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIaJ B
NEATEIBHOCTh TPYIIIBI; BBICTPAaWBaTh KOMMYHHMKAaTHBHOE B3aUMOJIECHUCTBHUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

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

— OpPHUEHTUPOBATHCA B MOHATHSAX U OMNEPUPOBATH MMU Ha 0a30BOM YypOBHE:
cucTteMa OTcu€ra, MaTepualbHas TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTh
MEXaHMYECKOTO IBWXKEHHMs, neopmarus (ymnpyras, riacTH4YecKas), TPEHUe,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb W TEPErpy3Ku; LEHTP
TSKECTU; a0OCONIOTHO TBEPAOE TEJIO, LEHTP TKECTH TBEPIAOroO Tena,
paBHOBECHE; MEXaHWYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HUH(}pa3ByK
U YJIbTPa3BYK; 3JIEKTPOMATrHUTHBIE BOJHBI, IIKaNa 3JE€KTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U J1aIbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2TIOUeHUSL,
anb(da-, 6eTa- 1 raMMa-u3Ty4CHHs], U30TOIIbI, SJIEPHAsI SHEPTreTUKA;

— COOTHOCHUTbH SIBJIEHUSI TIOCJIE NPEIBAPUTEIBLHOTO OOCYXIEHHUS C MEeAarorom
(paBHOMEpHOE U HEpPaBHOMEPHOE IPSIMOJIMHEWHOE JIBUYKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE TMaJIeHUuEe Te,
PaBHOMEPHOE JBHKEHUE MO OKPY>KHOCTH, B3aMMOJIEUCTBHE TEJ, PEAKTUBHOE
IBUKEHUE, KoJiebaTelbHOE [IB)KEHHE (3aTyXalolllue M BBIHYKIEHHBIC
KojebaHus1), PE30HAHC, BOJHOBOE  JIBIDKEHHE, OTPaK€HHUE  3BYKa,
MPSAMOJIMHEMHOE PacpoOCTpaHEHUE, OTPAXKEHHUE U MPEJIOMIIEHUE CBETA, MOJTHOE
BHYTpPEHHEE OTPAKEHHE CBETA, PA3JI0KEHHE O€JI0ro CBETa B CIIEKTP U CIIOKEHUE
CHEKTPaJIbHBIX ILIBETOB, JUCIEPCHUSl CBETA, ECTECTBEHHAs PAaJHOAKTHBHOCTD,
BO3HMKHOBEHUE JIMHEMYAaTOr0 CHEKTpa M3JIy4YeHHs) 10 OIHCAaHUI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIHUX JaHHOE
¢dusnueckoe SIBICHUE;

— pacrmo3HaBaThb C TMOMOUIBIO IEJarora MpPOSBJICHHE H3YUYEHHBIX (PU3NYECKUX
SABJICHUM B OKpYyXkaroieM Mupe (B ToM unciie (pU3ndeckue BJICHUs B IPUPOJIE:
OPWIUBBL U OTJMBBI, JIBH)KeHHE IUIaHeT COJHEYHOM CHCTEMbI, PEaKTUBHOE
JIBWKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUSITHE 3BYKOB  YKHUBOTHBIMH,
3eMIIETPSICEHUE, CECMUYECKHE BOJHBI, IIyHAMH, 3XO0, LIBETA TE€J, ONTHUYECKHUE
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SBJICHUS B IPUPOJIE, OMOIOTUYECKOE JCHCTBHE BUIUMOTO, YIBTPaPHOIETOBOTO
U PEHTICHOBCKOTO M3JIyYEHUW; EeCTECTBEHHbIH paJuOaKTUBHBIA  (OH,
KOCMHYECKHE JYy4Yd, PAJANOAKTUBHOE W3JIYYEHHUE MPUPOJHBIX MHUHEPAJOB;
JIEUCTBUE PaIMOAKTUBHBIX M3TYYECHUN HA OPraHr3M 4YelOBEKa), MPU ATOM O]
PYKOBOJICTBOM II€Jlarora IepeBOJUTh MPAKTHYECKYIO 3ajadyy B Y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKHU (PU3UYECKUX SBJICHUN;
OMKCHIBATh TOJI PYKOBOJACTBOM IieAarora c oOCyXJIE€HHEM IulaHa padoThl
M3YYCHHBIE CBOWCTBA TeN U (DU3MUECKHUE SBICHUSA, UCIOIB3Ys (PU3NUYECKUE
BEJIMYMHBI (CpEHSAsI W MIHOBEHHAs CKOPOCTh Tejla P HEPAaBHOMEPHOM
IBUKEHUU, YCKOPEHUE, NTEPEMELIEHUE, MTyTh, YIIIOBas CKOPOCTh, CHUJIA TPEHMS,
CUJia YOPYrOCTH, CHJIA TSYKECTH, YCKOPEHUE CBOOOIHOrO IMaJIEHUs, BEC TeEla,
UMITyJIbC Teja, WMMIYJIbC CHIIBI, MeXaHuW4yeckas padoTa U MOUIHOCTD,
NOTCHIMAIBbHASL JHEPrusl Teja, IOJHATOIO HaJa IOBEPXHOCTBIO 3E€MIIH,
NOTEHIUAJIbHASL PHEPTHS CKATON NPYKUHBI, KHUHETUYECKAsi SHEPIus, MOJIHAs
MEXaHUYecKasi HHEPrus, MEepHoJl W YacToTa KojJeOaHWid, JUIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IIOKA3aTellb MPEIOMIICHHUS
Cpenbl); TMpU ONHCAHUM C TIOMOIIBIO YYHUTENS TMPaBUIBHO TPAKTOBATH
(U3HYECKUIT CMBICT HCIOJIb3YEMBIX BEIUYHMH, OOO3HAYEHHUS W €IMHMIIBI
(U3MUEeCKUX BEJIMYMH, C OMNOpPOM Ha METOAMYECKHMX MaTepual HaxoJUTh
(opMynbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMU
BEJIMUYMHAMH, CTPOUTHh Tpa(UKM M3YyUYEHHBIX 3aBUCUMOCTEH (U3UUECKUX
BEJINYUH;

XapaKTEepHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHUS C TeAaroroMm
CBOICTBa Tell, (pU3NUECKHe IBJICHUSI U TPOLIECCHI, UCIIONIb3Ys 3aKOH COXPaHEHHUSI
DHEPIrUH, 3aKOH BCEMHUPHOrO TATOTEHMS, NPHUHIMI CYHEPIO3UIMU CHUJI,
IOPUHIMI OTHOCHUTENBHOCTH ['anmunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXEHHUS W IPEJOMJIEHUS CBETA, 3aKOHBI COXPAaHEHUs
3apsAI0BOTO M MacCOBOT'O YMCEN MPHU SAEPHBIX PEAKIUAX; NPU ITOM HAXOIHTH
CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M €ro MaTeMaTUYeCKOE BBIPAKEHHE C
omnopoi Ha U(PPOBBIE 0OPA30BATEIBHBIC PECYPCHI;

COOTHOCHUTH IOJ KOHTPOJIEM Iearora (pu3nyeckue npouecchl U CBOKMCTBA T,
B TOM YHUCJI€ U B KOHTEKCTE CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH MPHU MOMOIIM MeAarora NpUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 H3yUYEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
penaTh TUINOBBIE PAacUETHBIE 33a4l B |2 AEMCTBUS C OMOPOM HA alrOpPUTM,
peaBapUTEIbHO Pa300paHHbIi COBMECTHO C, UCIIOJIb3Ys 3aKOHBI U (DOPMYJIbI,
CBA3BIBaIOIME (DU3NUYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33/Ja4d
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOUIME WM W30BITOYHBIC
JaHHbIE, BBHIOMPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIMMBIE JIs pEIICHHUS,
IPOBOJUTH Pacuy€Tbl W OLEHUBATH C MOMOUIBIO YUHTENd PEaTUCTUYHOCTD
MOJIYYEHHOT0 3HAaUeHUS (PU3UUECKON BEJIMYUHBI,

UMETh MpEACTaBlIeHHe O MpoOiieMax, KOTOPble MOXXHO PEIIUTh MPHU MOMOIIH
(¢u3MYeCKUX  METOAOB; HCIOJb3YyS  OMNHCAHHUE HUCCIENOBaHMs, IOCIE
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MPEIBAPUTEIILHOTO OOCYXJEHHUA C TMEJaroroM BBLACIATH MPOBEpsIieMOe
OpPEINONIOKEHUE,  OLUEHUBATh  MPABWIBHOCTh  MOpSAKAa  MPOBEACHHUSA
UCCIIEJIOBAHMUs, JAEJIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YyJIbTaThl HAOIIOACHUIM
U OIIBITOB;

YMETb HaxOJUTh C HUCIIOJIb30BaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TIO HAOJIOICHUIO (PU3UUECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpPaHEHHsI DHEPIUU;
3aBHCHMOCTH TIepHoja KoieOaHUil NMpy>KMHHOTO MasgTHHKAa OT MaccChl Tpy3a U
KECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTH OT aMIUTUTYJbl MalbIX KOJIeOaHMHIA;
PSIMOJIMHEMHOE pacpOCTpaHEeHNE CBETA, pPa3NioKeHHEe OEIoro CBEeTa B CIIEKT;
M3Y4YEHUE CBOMCTB M300paKeHMsI B IUIOCKOM 3€pKalle U CBOMCTB M300paKEHUS
npeaMeTa B coOMparolled JuH3€; HAOMI0ACHHME CIUIOIIHBIX M JIMHEWYaThIX
CIIEKTPOB U3JIyUYEHHUS): CAMOCTOSATEIBHO COOUPaTh YCTAHOBKY U3 U30BITOYHOIO
Habopa 00OpyAOBaHHS C OMOPOM Ha CXEMY; OMNHMCHIBATh XOJ ONbITa M €ro
pe3ynbTaThl, (POPMYIUPOBATH BHIBOBI IO PYKOBOJICTBOM I1€/1arora;
OPOBOJUTh NPU HEOOXOJUMOCTH CEpUI0 NPSIMBIX H3MEpPEHU, ompernenss
CpeqHee 3HAUEHUE HW3MEpSEMON BEIWYMHBI  (QoKycHoe paccmosiHue
coouparouyeti JIUH3BL); 000CHOBBIBAaTh BBIOOD criocoba
M3MEPEHUS/U3MEPUTENHLHOTO TPUO0PAa;

MPOBOANTH COBMECTHO C TIEIarOTOM HUCCIIeI0BaHUE 3aBUCUMOCTEN (HPU3MUECKUX
BEJIMYUH C UCIOJb30BAaHUEM MPSMBIX H3MEpPEHUH (3aBUCUMOCTb IIyTH OT
BpPEMEHM IIPU PABHOYCKOPEHHOM JABM)KEHUHU 0€3 HauaJIbHOM CKOPOCTH; ITeproJia
KoJIe0aHUII MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTHU; 3aBUCUMOCTH YTJa
OTpaXEHUs CBETa OT yIJia MaJCHUs M yria MpelOMIICHUs OT yrja MajeHHs):
nocie o0CyKIeHHs M0l PYKOBOJCTBOM I€Jarora mjiaHupoBaTh UCCIIEeI0BaHUE,
coOupaTh YCTaHOBKY, (PUKCHpOBaTh pe3yiabTaThl MOJTYYCHHOW 3aBHUCHMOCTH
bu3MYeCKNX BEJIWYMH B BHAEC TaOMUIl W TpaduKoB, JeiaaTh BBIBOILI IO
pe3ynbTaTaM HCCIeOBAHNUS;

COOTHOCHTBH KOCBEHHBIE U3MEpPEHUS (PU3NUECKIX BEIUYNH (CPETHSS CKOPOCTD
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBM)XEHUHU, YCKOPEHHE CBOOOIHOTO
NajeHus, JKECTKOCTb TMPYXKUHBL, KOIPPUIMEHT TPEHUS CKOJIbXKEHHUS,
MexaHhueckas paboTa ¥ MOITHOCTh, 4YacTOoTa M TEPHOJ  KojJeOaHUM
MaTeMaTUYeCKOT0 U MPY>KMHHOT'O MAasTHUKOB, ONTUYECKasi cujia coOUparouei
JIMH3bI, PAIMOAKTUBHBIN (DOH): C OMOILBIO MEJarora IIaHuPOBATh U3MEPEHMUS;
coOupaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATH U3MEPEHHUSI, CIETYs
NPEIJIOKEHHOW  WHCTPYKLIMH;  BBIYUCIATH  3HAUYEHHWE  BEJIMYMUHBI |
aHAJIM3UPOBATh TIOMYYEHHBIC PE3yJIbTaThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

coOo/IaTh MpaBuja TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
00opyIOBaHNEM TIOCIE MPEABAPUTETHHOTO 00CYKIEHUS C MEarorom;
COTIOCTABJIATh C TIOMOIIBIO TIE€arora OCHOBHBIE TPU3HAKH H3YYCHHBIX
¢usznyeckux Mojenel: MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEJO,
TOUEYHBI UCTOYHHUK CBETA, JIy4, TOHKas JIMH3a, IUIAHETapHasi MOJENb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO SI/[pa C OTIOPOM Ha METOAUYECKUE MaTepUabl;
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XapakTepu30BaTh IMOCIAE MPEABAPUTEIBLHOIO OOCYXAEHUSI C TMeJaroroMm
OPUHIUIBL JACHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha UX ONUcaHus (B TOM YHCIIE: CHUIOMETP, JATYUKU IOJIOKEHUS,
pPAcCTOSIHUSI M YCKOpPEHUs, paKeTa, 3XO0JIOT, OYKH, MEPHUCKOIN, QoToamnmapar,
ONTHUYECKUE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa Buinbcona),
UCIIONB3YS I POBBIE 00pa3oBaTEIbHBIC PECYPCHI;

HCIIOJIB30BaTh MOJI PYKOBOJICTBOM IEJarora CXeMbl U CXEMATHUYHbIE PUCYHKHU
M3YUYCHHBIX TEXHUYECKUX YCTPOWUCTB, U3MEPUTEIBHBIX NpUOOPOB U
TEXHOJIOTHYECKUX TPOIECCOB TPH PEHICHUU YYeOHO-TIPAKTUYCCKUX 3a]1ad;
ONTHUYECKUE CXEMBI JJII TOCTPOCHUS HU300pakKeHUH B IUIOCKOM 3epKajlie U
coOuparoien JMH3e;

OPUBOJUTH MPUMEPHI/HAXOAUTh WH(OpPMAIUI0O O MpUMEpax MPaKTUYECKOTO
UCIOJIb30BaHUs (U3HUECKUX 3HAHUM B MMOBCETHEBHOM >KM3HU JJIs1 00eCIIeueHus
0e30MacHOCTH MpU O0OpAIEHNUN ¢ MPUOOPAMH U TEXHUYECKUMHU yCTPONCTBAMH,
COXpPAaHEHHS 37I0POBbSI M COOJIIOJACHUS HOPM 3KOJIOTHYECKOrO MOBEACHUS B
OKpYXaroUIen Cpee;

OCYILIECTBIIATH MO PYKOBOJICTBOM TeJjarora noruck nHopMauuu Gu3n4eckoro
comepxkaHusi B cetu MHTepHET, caMOCTOATENbHO (POPMYIUPYST MOUCKOBBIN
3ampoc, HAXOOUTh IyTH ONPEAENCHUS JOCTOBEPHOCTH  IOJIYYEHHOU
uH(pOpMAIIUK Ha OCHOBE UMEIOIIUXCS 3HAHUH U JOTIOJTHUTEIbHBIX HICTOYHUKOB;
UCIIOJIb30BaTh MPHU BBHIMOJHEHUU YYE€OHBIX 3aJjaHUN OTOOpaHHYIO MEeAaroroMm
Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOro COJACp>KaHMS, CIPABOYHBIC
Martepualibl, pecypchl cet MHTEpHET; BIaAeTh NpUEMaMU KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBaHusi THGOPMALIUKA U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO
C OIMOpPOM Ha AJITOPUTM W YTOYHSIOIIME BOMPOCHI MENarora; co3/aBaTh MO
PYKOBOJICTBOM II€Jlarora ¢ 00Cy>KJI€HUEM TUIaHa pa0OThl TUCbMEHHBIE U YCTHBIC
cOOOIIeHHs] HA OCHOBE MH(OPMALIUK U3 HECKOJBKUX UCTOYHUKOB (DU3UUECKOTO
colepkaHusi, MyOJUYHO TIPEACTABISTH PE3YNbTaThl MPOEKTHOW  WIIU
UCCIIEOBATENbCKON JIEATENIbHOCTH; TPU HSTOM TIPAaMOTHO HCMOJIb30BaTh
W3YYCHHBIM TOHSATUWHBIN amnmapar u3y4aeMoro paszzaena (UMK U
CONPOBOXKJIaTh  BBICTYIUICHHE TIpe3CHTAIMed ¢ Yy4€TOM O0OCOOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJMYECTBO YAaCOB, OTBOAMMBIX HA OCBOCHHUE KaXKI0M TeMbl yueOHOTO npeameta «Dusznkar
®denepaabHON aJanTUPOBAHHONM OCHOBHOM 00Opa3oBaTelIbHOM MPOTrpaMMbl OCHOBHOTO OOMIET0 0Opa30BaHMs OOYyHAIOIIMXCS C
3aJIePKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOUM pazneniom denepalibHON paboyeil mporpaMMel
yueOHoro npeaMera «Pusnkay o0pa3zoBarebHON TPOrpaMMbl 0CHOBHOIO 00111eT0 00pa3oBanus. [Ipu atom Opranuzaius Brpase
caMa BHOCHUTh U3MEHEHHS B COJIEp’KaHME M pacmlpeseieHre yueOHOTo MaTepualia 1o rojaM OOy4eHHs, B MOCIEA0BATEIbHOCTh
U3YYCHHUS] TEM U KOJUYECTBO YaCOB HA OCBOCHHME KaXKJIOW TEMBI, OIMpENesieHue OpraHU3alMOHHBIX (GopM OOydeHus u T.II.
OO6O0CHOBAaHHOCTh JAHHBIX M3MEHEHUU OMpeesieTcsl BhIOpaHHbIM 00pa3zoBaTesibHON opranuzanuein Y MK, uHAMBUAYaIbHBIMU
MCUXO(U3NIECKUMH OCOOCHHOCTSIMU KOHKPETHbIX oOydaromuxcs ¢ 3IIP, cremeHpio yCBOGHHOCTH HMH YYE€OHBIX TEM,
PEKOMEHIallUAMH 110 0TOOPY M alanTaluy yueOHOro MaTepraina no Gu3uke, mpeicTaBiIeHHbIMU B [10sICHUTENBHOM 3alKCKe.

KJIACC (68 u)

TemaTuveckui OcHOBHBIE BUABI 1eSITEILHOCTH y4ALUXCSH
OcHOBHOE cofiepKaHue . N
0,10k, TEMA (Ha ypoBHe yueOHBIX JeiicTBHIl)

Paznen 1. ®usuka u e€ posib B NO3HAHUM OKpYsKaowmero mupa (6 1)

duzuka — ®dusuka — Hayka o0 npupone. SIBieHus | BblsiBlieHHe OCHOBHBIX Pa3iMyMid MPU MOMOIIM HeJarora Mexny (U3NUECKMMH M XUMHYECKUMHU

Hayka o npupoae | npupoast  (MC®).  ®usuueckue  sBnenus: | npeppamenusamMu (MC — xumus).

(24) MEXaHHYeCKHe,  TEIUIOBble,  JJIeKTpH4eckue, | Pacro3HaBaHnme u KiaccuuKamusl Tocie OOCYXKAEHHS C IeJaroroM INpu HMOMOIIM HaBOJSIINX
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE. BOMPOCOB  (DM3MYECKHUX SBICHUH: MEXaHWYECKUX, TEIUIOBBIX, 3JEKTPUYECKUX, MArHUTHBIX

U CBCTOBBIX.
Ha6J’IIO,Z[€HI/IC " OIIMCAaHUC (1)I/I3I/I‘JGCKI/IX SIBJICHUI HA 0a30BOM YPOBHE.

dusnyeckne dusnueckue BEIMYUHBIL. N3mepenne | OmnpeznerneHue IpH MOMOIIM IeJarora eHbl JIeICHHS Kbl U3MEPUTEILHOTO Mproopa.
Beanunnbl (2 9) | Qusuueckux BenmuuH. Dusuueckue npubopu® | Vsmepenue mo o6pasily TOj PYKOBOJACTBOM II€Jarora JIMHEHHBIX PasMepoB Tel M MPOMEKYTKOB

5 MC — snemeHTHI CoACpIKaHUsl, BKIIIOYAIOIUE MEKIIPEAMETHBIC CBA3HU, KOTOPLIC HO,I[p06Hee PACKpPLITHI B TCMATUYCCKOM IJIAHUPOBAHUU.
6 KprI/IBOM 0003HaYEH y‘{e6HLII71 Marepuall, KOTOpI)IfI HU3y4vacTCs, HO HE BBIHOCUTCS Ha MIPOMEKYTOYHYIO U UTOT'OBYIO aTTECTALlNIO.
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Tozpewnocme MexnyHnapoaHas
CHCTEMA E/IMHHUIL.

JMemoncmpayuu’

1. MexaHn4eckue, TEIUIOBBIE, JJIEKTPUUYECKHE,
MarHuTHbIE, CBETOBBIC SIBJICHUSI.

2. ®duznueckue NpuOOPHI U MPoLEeAypa NPSIMBIX
U3MEPEHUIl  aHANOTOBBIM W IM(POBBIM
npurdopoM.

Jlabopamopnsie padbomuvi u onvimel.

1. Omnpenenenne LIEHBI JIETEHUS

MU3MEPHUTEIILHOTO npubopa (ucronp3ys

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenune paccTosiHUI.

3. Usmepenne  00bEMa

TBEPAOrO TEA.

4. Onpeodenenue pazmepos Manvlx mei.

5. W3mepenne Temueparypbl IpU HOMOIIN

KUJKOCTHOTO ~ TEepMOMeTpa M JaT4yHKa

TEMITEpaTyPHI.

6. Ilpogedenue uccrnedosanus no npogepke

2unomesvi:  OANLHOCMb — NOAEMA  WApPUKa,

NYWEHHO20 20pU30HMANLHO, mem Dobule, Yem

bonvue gblcoma nycka.

usMepeHuil.

)KUJIKOCTH U

BPEMEHH C y4ETOM HOTPELIHOCTEH.

H3mepenue 1o o6pasiyy noja pyKoBOACTBOM Ilearora 00bEMa xKUAKOCTH U TBEPIOrO Tena.
Wzmepenne mo o0pasily Mo PYKOBOJACTBOM II€Aarora TeMIlepaTypbl NPU MOMOIIM >KHAKOCTHOTO
TEpMOMETpPA U JJaTYNKA TEMIIEPATYPBL.

BrinosHeHNe HECTIOKHBIX TBOPYECKMX 3aJ@aHMH C OIOPOH Ha ajropuTM, IPEABAPUTEIHHO
pa3o0paHHBI C IearoroM 1o IOUCKY CIoco00B H3MEPEHHsI HEKOTOPBIX (PU3MYECKHX XapaKTEPHCTHK,
HaIpuMep, pPa3MepoB MalbIX OOBEKTOB (BOJOC, MPOBOJOKA), YHANEHHBIX OOBEKTOB, OOIBIINX
paccTOsHAMN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYyKAeHHE MpeTaraéMbIX CII0COO0B.

EcrecTrBeHHO-
HAYYHBbIH MeTO/
no3Hanus (2 4)

Kak ¢usuka u 1pyrue ecTecTBEHHBIE
HAaYKH U3Y9aroT Ipuponay. Ecmecmeento-nayynulii
MemoO No3HaHus: HabnooeHnue, NOCMAHOBKA
HAYYHO20  80MpPOCA,  BbLIOGUIICEHUE — 2unomes,
9KCHEepUMEHM No NPo8epKe 2Uunomes, 00vIACHEeHUe
Habodaemozo serenus. Onucanue ¢husuueckux
S6NEHULL C NOMOUWBIO MOOELE.
TIpeameT U MeTOIBI (PU3HKH.
Hemoncmpayuu
1. OmpeneneHune MOTPENTHOCTH
IKCIIEPUMEHTA.

BLI}Z[BI/I)KGHI/IE TUIIOTE3 MOCJIC MPEABAPUTEIILHOT'O O6Cy)KI[6HI/I$[ C I€garorom, O6’b$[CH${IOIJ_[I/IX IIPOCThIC
SIBJICHUSI, HAIIpUMep:

— T0YeMY OCTAHABIMBACTCS JABMXKYIIEECS 110 TOPU3OHTAIBHON MOBEPXHOCTH TEIIO;

— T0YEeMY B XKAPKYIO ITOTO/Ty B CBETJION O/IEX/E NPOXJIa[HEH, 4eM B TEMHOM.

Br160p crioco6oB MpoBepKH TMIIOTE3 U3 IPEUIOKEHHBIX 11E1ar0roM.

HaOmonenne mnpeuioKeHHBIX I1€1aroroM HCCIEJOBAaHUH 10 TPOBEpKE KaKOW-IMOO THUITOTE3bI,
HampuMep: JAIBHOCTh NOJIETa MIApHKa, MYIIEHHOTO TOPU3OHTAIbHO, TeM OoJjblie, YeM OoJiblne
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO € MeAaroroM NpoCcTeHIINX Mojenel (GU3NIecKuX SBJICHNH (B BHIE PHCYHKOB
WJIH CXeM), HApUMep MajfieHre IpeIMeTa; MPSIMOIMHEHHOE pacIpoCTpaHEHHE CBETa.

7 Bee JlemoncTpauun u JlabGopatopHble paboThl, NpPEACTaBICHHBIE B COIEPXKAHUH, IOIMyCKaeTcs (MOXKHO) NPOBOAWTH, MCHOJB3Ys MH(GOPMALMOHHBIE WU DJIEKTPOHHBIC TEXHOJOTWH (LU(POBbIC

00pa3oBaTeNIbHEIE PECYPCHI).
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Paspea 2. IleppoHayasibHble CBeJeHUA O CTPOEHHMH BewecTBa (5 1)

Ctpoenue
BemecTBa (1 u)

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

Jabopamopnbsie pabomst u onvimsi®,

1. Omenka nmuameTpa aTomMa METOZOM DPSIOB (C

UCTONb30BaHueM (otorpaduii).

HabGnroneHue u HHTepIpeTanust COBMECTHO C IEaroroM OIBITOB, CBUIETENILCTBYIOIIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BELIECTBA: OIIBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIECTB B BOJE.

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

OrnpezeneHue ocie NpeaBapUTEIFHOr0 00CYKICHHS C IEAaroroM pa3MepoB MaJIbIX Tell.

JIBukeHue

M B3aMMOJEHCTB
e YacTHIl
BelecTBa (2 4)

JBmwxenue yacTtu BemecTBa. CBsi3b CKOPOCTH
JIB>KEHMS 4acTHI ¢ TeMreparypoil. bpoyHoBckoe
nBikenue, 1uddysus. Bzaumoodeticmeue wacmuy
sewjecmea: npumsadiceHue U OMmankusaHue.

Hemoncmpauyuu

1. HabnroneHnue GpOyHOBCKOTO ABHYKCHHUS.

2.Habmonenne nuddysun.

3.Habnwooenue  serenuil, 00BACHAIOUWUXCS
NPUMSICEHUEM UTU OMMATKUBAHUEM YACTUY
sewecmea.

Jabopamopnwie pabomovi u onvimul

1. Oyenxa ouamempa amoma memoodom psoo8
(c ucnonvzosanuem omoepaghuii).

2.0nbITBl 1O HAOJIIOACHUIO
pacimpeHus ra3oB.

3. OnpiThl 1O OOHAPY)XEHHIO JEWCTBHS CHJI
MOJIEKYJISIPHOTO ITPUTSDKEHUSI.

TCILUIOBOTO

Habnronenue u 00bsICHEHUE MTPH TOMOIIH MeAarora OpOyHOBCKOTO IBHXKCHUS U siBIcHUS quddy3un.
IIpoBenenue u 0OBACHEHUE C OMOPOM HA aNTOPUTM, MPEABAPUTEIHHO Pa3o0paHHBIN C MEAarorom
OTIBITOB I10 HAOJIIOJICHUIO TEIJIOBOTO PACIIUPEHHS Ta30B.

IIpoBenenne u OOBSCHEHUE OMBITOB C OMOPOM HAa aNTOPUTM, MPEABAPUTENHHO Pa3zoOpaHHBIN C
MeJIaroroM Mo 0OHAPYKEHHUIO CHJT MOJIEKYJIIPHOTO MPUTSDKEHUS U OTTAIKUBAHUSI.

ArperatHsble
COCTOSIHUS
BelecTBa (2 4)

ArperatHble COCTOSIHMSI BELIECTBA: CHMpPOCHUE
23308, Jicuokocmett u meépovix
(kpucmaniuueckux) men. Bzaumocsenzo medicdy
CBOUCMBAMU  BEUJECIE 8 DAZHBIX ASPE2AMHbIX
COCMOSIHUAX U UX — AIMOMHO-MOJEKYIPHbIM
cmpoeHueM. Ocobennocmu azpezamuuix
COCMOSIHULL BOOWL.

Hemoucmpayuu

1. Ha6bmronenne auddys3uu.

Omnucanue Mo pyKOBOJCTBOM Te/iarora (¢ UCToiIb30BaHUEM MPOCTHIX MOJIETIei) OCHOBHBIX Pa3IHMuuit
B CTPOCHUHU I'a30B, JKUJKOCTEH U TBEPBIX TEJI.

HavanpHble mNpencTaBlieHUS O MAJIOW CXKHUMAaeMOCTH JKUIAKOCTEH H TBEPIBIX TeJ, OOIBIION
C)KMMAaEMOCTH I'a30B.

OOmsicHeHHEe Ha 0a30BOM YPOBHE IOJ] KOHTPOJIEM IIeJlarora 0 CoxpaHeHud (HOpMBI TBEPIBIX TEN U
TEKY4YECTH KUIKOCTH.

HabmroneHue 3a onbITaMu, JOKa3bIBAIOIIUMHE, YTO B TBEPIOM COCTOSHHU BOJIBI YACTHIIBI HAXOSATCS B
CpeIHEM Jajblie IPYT OT Apyra (INIOTHOCTh MEHBIIIE), YEM B KHIKOM.

VYcraHoBiieHHEe € OMNOpOM Ha JHUJAKTHYECKUH Marepuaid TPOCThIX B3aMMOCBSI3EH MEXITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJBI M CYIIECTBOBAaHMEM BOJHBIX opraHu3zmMoB (MC —
6uonorus, reorpadus).

8 3neck 1 anee NPUBOAMUTCS PACIIMPEHHBIH IepedeHb 1a00paTOPHEIX PabOT M ONBITOB, U3 KOTOPOT'O YUUTENb JIeJIaeT BEIOOP 0 CBOEMY YCMOTPEHHIO U € YUETOM CIHCKa SKCIIEPUMEHTANBHBIX 3a0aHUMH,
npearaeMsix B pamkax OI'D mo ¢pusuke.

35




Paznen 3. /IBu:kenue u B3aumosaeiictBue te (21 u)

MexaHnnveckoe
nBuskeHue (3 u)

MexaHnnueckoe [BH)KEeHHE. PaBHOMepHoe u
HepaBHOMepHOe IBIkeHHe. Ckopocts. Cpedusas

CKOpOCMb  NpU  HEPABHOMEPHOM  OBUINCEHUU.
Pacuér myTH 1 BpeMeHH OBIDKEHIUS.
Jemoncmpayuu
1. HaGmronenne MeEXaHMYECKOTO  ABMIKEHHUSA
Tena.
2. I3MepeHHe  CKOPOCTH  MPSIMOJHMHEHHOTO
JBUKCHUS.
Jlabopamopnsie pabomol u onvimut
1. OmpeneneHre  CKOPOCTH  PaBHOMEPHOTO

JBIKEHUs (LIapHKa B XHIKOCTH, MOJCIH
3IEKTPUYCCKOTO aBTOMOOHIIS U T. IL.).

2. OnpenencHue cpenHein CKOpOCTH
CKONBKEHMST Opycka WM IIapuKa o
HaKJIOHHOH IJIOCKOCTH.

HccnenoBaHue paBHOMEPHOTO ABMXKEHHUS M ONpEAEICHUE €0 MPU3HAKOB MOCIE MPeIBapUTEILHOTO
00CYXIEHHSI C TIeIarOTOM.

HaOmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEIEIICHUE €T0 OTINIHI OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEJBAPUTENHLHOTO OOCYKICHNUS C TIEJarOroM.

Pemenne THNOBBIX pacd€THRIX 3amad B 1—2 AEHCTBHSA C OMOPOW HA AJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha ONpEAEIeHHE IMyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JBYDKCHUSL.

Amnanuz IIpyu IOMOIIM MeJgarora I'pa(bI/IKOB 3aBUCHUMOCTHU NYTHU U CKOPOCTHU OT BPCMCHHU.

HNnepuus, macca,
IUIOTHOCTD (4 )

SIBnenue HMHEPLMH. 3axon UHepyuu.
Bzaumooeiicmseue men rkax npuuuma usmeHeHus:
ckopocmu  Osudcenuss men. Macca kaxk mepa
unepmuocmu mena. IlnotHocTh BemecTa. Cés3b
NIOMHOCMU € KOIUYECMB0OM MOJIEKYIl 8 eOuHuye
00véMma eeugecmea.

Hemoncmpayuu

1. HabmroieHue sIBJICHUS UHEPIIUH.

2. HaOnroeHHe W3MEHEHHS CKOPOCTH IIpH

B3aUMOJIEHCTBUU TeEJI.
3. CpaBHEHHE MACC 10 B3aMMOICHCTBHIO TEIL.

OOBsiCHECHHE TIPU TIOMOIIM TEXHOJOTHYECKOW KapThl M TeJarora W IPOTHO3HPOBAaHUC SIBICHHIA,
00yCJIOBJICHHBIX HHEPIHEH, HAPUMEp: YTO IPOUCXOMUT TPH TOPMOKEHHH WIH PE3KOM MaHEBpPE
ABTOMOOWIIS, TOYEMY HEBO3MOXKHO MTHOBEHHO MPEKPATUTh JIBIDKEHUE Ha BEIOCHIICC WM caMOKaTe
UT. I

Habmronenne u 0a30BBI aHAM3 OIBITOB TIOA PYKOBOJCTBOM II€[arora, JEMOHCTPHPYIOIINX
U3MEHEHUE CKOPOCTH JIBXKEHUS TeJa B pe3yJibTare JeHCTBUS Ha HETrO APYIUX Tell.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C EIaroroM Ha ONpeJelieHHe MaccChl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenne w 0a30BBI aHANHW3 OMBITOB MOJA PYKOBOJCTBOM TMEAArora, JIeMOHCTPHUPYIOIINX
3aBUCHMOCTb U3MEHEHHUsI CKOPOCTHU TeJla OT €ro MacChl IPU B3aUMOIEUCTBUM Tell. M3MepeHue Macchbl
TeJa pa3IMYHBIMH CII0OCOOaMHU.

OmnpeneneHre COBMECTHO C TIEIaroroM IJIOTHOCTH TeJa B Pe3yNIbTaTe U3MEPEHHUs ero MacChl M 00BEMa.
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Cuana. Buael cna
(14 )

Cuia Kak XapaKTepUCTHKa
B3auMoyieiicTBust Ten. Cuna ynpyrocTd M 3aKOH
I'yka.  M3mepenue  cunvi ¢ nomowywvio
ounamomempa. SIBI€HWE TATOTEHHS W CHJa
Tsokectd. Cura msoicecmu Ha Opyeux niaHemax
(MC). Bec mena. Heeecomocmo. CrnoxeHue Cui,
HalpaBJIEHHBIX 1o OZIHO MIPSIMOH.
PaBropneiictBytomas cwin. Cuna mpenus. Tpenue
cKoavicenus u mpenue nokos. Tpenue 6 npupooe u
mexnuke (MC).

Hemoncmpayuu?
1. CnoxxeHue cuil, HampaBlIEHHBIX 1O OJHOMN
IIPSIMOH.

Jlabopamopnsie pabomol u onvimoi.

1. Onpenenenue MIOTHOCTH TBEPOTO TeIA.

2. OmBITBI, JEMOHCTPUPYIOLINE 3aBHCUMOCTH
pacTskeHus  (medopManuy) TPYKUHBI OT
TPUIJIOKEHHOHN CHIIBL.

3. OmBITBI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTh
CHJIBI TPEHHUSI CKOJNBXEHHUs OT Beca Tena M
XapakTepa CONPHUKACAIONINXCS TOBEPXHOCTEH.

W3ydeHne COBMECTHO C eJarOroM B3auMOJEHCTBUS KaK IPUUUHBI U3MEHEHUS CKOPOCTH TeJa UITH ero
neopMarum.

OrnucaHye Ha HAa4aJbHOM YPOBHE peajbHBIX CUTyalluil B3auMOAEHCTBUS Tell ¢ IOMOIIBIO MOAeNneH, B
KOTOPBIX BBOJUTCS MOHATHE U N300pakeHHE CUJIBL.

W3ydeHnne mnox pyKOBOJACTBOM IMeAarora CHJIbl YHOPYTrOCTH, 3aBUCHUMOCTU CHJIBI YIPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WK IPYXHUHBI (C TIOCTPOCHNEM rpaduKa).

AHanu3 ¢ onopoi Ha AMJAKTUUYECKUI MaTepual Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSBIAETCA ICHCTBUE CHIIBI yNPYrocTH (YHPYrocTh Ms4a, KPOCCOBOK, BETOK AEpeBa
U 71p.).

AHanu3 ¢ Onopoi Ha IUAAKTUYECKUM MaTepuall o[ KOHTPOJIEM IEAarora CUTyalui, CBSI3aHHBIX C
SIBIEHHEM TSATOTCHUS.

IloHumanue ¢ omopod Ha CXeMbl NPHU IIOMOIIM MeAarora OpOUTATIbHOIO MIBMXKCHUS IUIAHET C
HCTIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa uHepLun (MC — acTpoHOMIUS).

Wsmepenne Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ITOro cnocoba M3MepeHus mocie
MIOBTOPEHUS C IIEIarOTOM.

HabmnroneHue siBIEeHUSI HEBECOMOCTH.

HabnroneHune 3a 3KCIIepUMEHTATIBHBIM TOJIyY€HHEM IIPAaBUJIA CIO0KEHUS CHJI, HAlPaBJICHHBIX BAOJb
o1HOM npsimoit. OnpesieneHye Mpy MOMOILLIY Me1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3ydenue mox pykOBOACTBOM MENATOra CHIIBI TPEHHSI CKOJIBKEHHS U CHIIBI TPEHHS MOKOSI.
HccrnenoBanne ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMOCTH CUJIBI TPEHHs OT Beca Tela
U CBOMCTB TPYIIUXCS OBEPXHOCTEH.

ba3oBeli aHAM3 ¢ ONOPOM Ha AWAAKTUYECKHN MaTepHall MoJ KOHTPOJIEM MEeAarora NpakTHYECKHX
CHUTYaIMH, B KOTOPBIX MPOSIBIISIETCS JIEUCTBHUE CHIIBI TPEHUS, HCIIOIB3YIOTCS CIIOCOOBI €€ yMEHBIICHNUS
WIM yBenuueHus (KaTaHHMe Ha JIbDKAaX, KOHbKaX, TOPMOXKEHHE aBTOMOOWIIS, HCIOJb30BaHHUE
TIOINTUITHUKOB, TJIaBaHUE BOJIHBIX JKUBOTHBIX H Jp.) (MC — Ouonorus).

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajIrOpUTM, MPEABAPHUTEIHHO
pa3o0paHHbBIil COBMECTHO C IIE€JaroroM C UCIOJIb30BaHueEM (HOPMYJI JUIsl pacuéTa CHJIIbI TSHKECTH, CHIIBI
YOPYTOCTH, CUIIBI TPEHUSI.

Paznen 4. JlaBie

HHe TBEPABIX TeJl, *KUAKOCTel 1 ra3os (21 v)

JlaBsienue.
Ilepenaua
JNaBJIeHUs
TBEPABIMHA
TeJaMH,
JKMIKOCTSIMM U
razamu (3 4)

Hasnenne. Cnocodwvl ymenvuenus u yeeaudens
Oasnenus. /lasnenue eaza. 3asucumocms
Oasnenus eaza om 06véma, memnepamypbol.
Iepeoaua oasnenus meépovimu menamu,
arcuokocmamu u eazamu. 3axon Ilackans.
Ineemamuueckue Mautunbl.

Jemoncmpayuu?

1. 3aBUCUMOCTB

TEeMIepaTyphl.

JaBJICHUA rasa oT

AHanu3 1 00BSICHEHHE C OTOPOH Ha MUAAKTUYECKHA MaTepHall T0J] KOHTPOJIEM Tearora OIMbITOB U
MPaKTUYECKUX CUTYAIMH, B KOTOPBIX MPOSIBISIETCS CUIIA TABJICHHUS.

O0ocHOBaHHE C OMOPO HA TEXHOJIOTHIECCKYIO KapTy IPH MOMOIIH MEeAarora Cioco00B yMEHBIIICHUS U
YBEJIMUYEHUS IaBIICHUSI.

WzydeHue 1o pyKOBOJICTBOM II€Jjarora 3aBHCHMOCTH JaBJICHHS ra3a oT 00bEMa U TeMITepaTyphl.
W3ydenue 1o pyKOBOACTBOM Ielarora OCOOCHHOCTEH Nepemadyd NaBiCHUS TBEPIBIMU TEIIaMHU,
KHUJIKOCTAMHU U razamu. OOOCHOBAaHUE PE3YJBETATOB OMBITOB OCOOCHHOCTSMHU CTPOCHHUS BEIIECTBA B
TBEPIOM, JKUAKOM M ra3000pa3HOM COCTOSHUSIX MPEATI0KCHHBIMU (POPMYITHPOBKAMHU.

HaGmroieHne 3a SKCriepruMEHTaIbHBIM JI0Ka3aTelIbCTBOM 3akoHa [lackais.
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2. Hepeaaqa JaBJICHUA ) KUJIKOCTBIO U I'a30M.

Pemenne TUNOBBIX pacu€THBIX 3aAad B 1—2 neiicTBUA ¢ ONMOPOM Ha alrOpUTM, NPEIBAPUTENIBHO
pa300paHHBIIl COBMECTHO C MEaroroM Ha pacyéT JaBJICHHS TBEPIOTO Tela.

JlaBienne
KuaKocTH (5 u)

3aBHCHMOCTb IaBJICHHS KUJIKOCTH OT TIIyOUHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyovl. ['uopasnuyeckue Mexanusmul.

Hemoncmpayuu?®

1. Coobmraromuecst COCyIBL.

2. 'mppaBnu9aecKkuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHUYECKYIO KapTy NOJ PYKOBOACTBOM IeJlarora 3aBHCHUMOCTHU
JABIICHUS KHUIKOCTH OT TIIyOHHBI OTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

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

Pewenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOPUTM, NpPEABAPUTENBHO
pa300paHHBII COBMECTHO C MEIaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

Habmonenue 3a 00bsiICHEHIEM NIPHUHIIMIIA JEHCTBHS THAPABINIECKOTO TIpecca.

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

ATMocdepHoe
nayenue (6 4)

Atmocdepa 3emiu U aTMOc(epHOE JaBlICHHE.
Ilpuuunel cywecmeosanus 6030YWHON 000I04KU

3emnu. Onvim Toppuuennu. HM3mepenue
ammocgheprozo oagnenus. 3asucumocmo
ammocgepHoco  OagneHuss Om  blCOMbl  HAO
ypoeHem  mops. Ilpubopvr  Ona  usmepeHus
ammocgeprHo2o 0agieHus..

Jemoncmpayuu?®

1. [MposiBieHune aeiicTBHsA aTMOCHEPHOTO

JIaBIICHUSI.

HabGmonenue 3a skciepuMEHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUSL.

AHanu3 ¥ 00BsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO TaBICHUS.

Habnronenue 3a 00bACHEHHEM CYLIECTBOBAHHA aTMOc(hepsl Ha 3eMile U HEKOTOPBIX IUIaHEeTaX WU €
OTCYTCTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mNOHMMaHWE NPUYMH HM3MEHCHHS TUIOTHOCTH aTMoc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOT0 JAaBJICHUS OT BBICOTHI.

Pemenne THUMOBBIX PacyETHBHIX 3a1ad B 1—2 JEHCTBHUSA ¢ ONOPOH Ha ajJropuTM, HpeIBapHUTEIEHO
pa3o0paHHBIil COBMECTHO C TIEAaroroM Ha pacyér aTMOC(HEPHOTO JaBICHHUS.

H3ydeHue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHepousa.
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JlelicTBHE
SKHAKOCTH U ra3za
HA NOrpPyKEHHOE
B HUX TeJo (7 4)

eticmeue scuokocmu u 2aza Ha NOZPYiceHHoe
6 Hux mejo. BerTankuBaiomas (apXuMenoBa) Cuia.

3axon Apxumeoa. Inasanue mej.
Boszoyxonnasanue.

Hemoncmpayuu?®

1. 3aBHCHMOCTh  BBITAJIKHBAIOLIEH CHJIBI OT

o0béMa TNOTrpYXKEHHOH wacTH Tena U

TUIOTHOCTH JKUJIKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOUIEH CHIIBI BeCy

BBITECHEHHOM ’KHUKOCTH.

3. YcnoBue miaBaHMs TeN: IUIABaHHWE WIIH
MOTpYXEHUE TE€I B  3aBUCUMOCTH  OT
COOTHOLLEHUS TNIOTHOCTEH Tea U AKUAKOCTH.

Jabopamopnsie padbomuvl u onvimol.

1. UccnenmoBanne 3aBHCHMOCTH Beca Tela B
Bo/ie OT 00B&Ma MOTPYXEHHOU B JKUAKOCTH
YacTH TeNa.

2. OmpeneneHue  BBITAJIKUBAIOLICH
JEHCTBYIOIIEH Ha TeJo,
KHUJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLICH
CUJIbI, IEHCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT
Macchl Tena.

4. OmBITE, OEMOHCTPHPYIOUINE 3aBHCHMOCTH
BBITAJIKUBAIOIIEH CHJIBI, JAEWCTBYIOLIEH Ha
TEJO B )XHUIKOCTH, OT 00bEMA MOTPYKEHHON B
JKUAKOCTh YacTH Tejla U OT IUIOTHOCTH
JKUAKOCTH.

5. KonctpyupoBanue apeomerpa Wi
KOHCTPYHPOBAHHE JIOJKH U OIpeaeNeHne eé
Ipy30I0AbEMHOCTH.

CUJIBL,
IOTPYKEHHOE B

Habmronenue 3a sKCIieprMeHTaIFHBIM 00HAPYKEHUEM JCHCTBUS KUIKOCTH U Ta3a Ha OTPYKEHHOE B
HHUX TEJIO.

OmnpenesneHne ¢ OMOPOH Ha TEXHOJIIOTHUECKYIO KapTy BHITAIKABAIOIICH CHIIBI, IEHCTBYIOMIEH Ha TETo,
MOTPYKEHHOE B KUAKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CY)KIEHHE COBMECTHO C TIEJaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOIICH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHOM
B ’KUJKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIKOCTH.

HccrnenoBanue moa pyKOBOACTBOM IEIarora 3aBUCUMOCTH Beca Tella B BOJIC OT 00bEMa MOTpyKEHHOM
B ’KUJKOCTb YacTH Tea.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpeABaAPUTENHHO
pa300paHHBIl COBMECTHO C MIEIaroroM Ha MPUMEHEHHE 3aKOHA ApXHUMeIa M YCIOBHS TUIABaHUS TEl.
KoHcTpyupoBanue npu nmomoiy neaarora apeoMerpa Wik KOHCTPYHUPOBaHUE JOIKU U OINPENEICHHE
€€ Tpy30IIOABbEMHOCTH.

Pazpnen 5.

Pabora u mougHocTh. JHeprus (12 u)

Pa6ora
M MOLIHOCThH

Bw

Mexanunueckas pabota. MOIIHOCTH

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPENICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
nmagaeHuu TE€jIa W CUJIbl TPEHUA IPpU PAaBHOMCPHOM TNIEPEMEIICHHUU TEJIA 110 FOpHBOHTaHBHOﬁ
ITOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOITHOCTH, Pa3BUBAEMOI! ITPH OBEME TI0 JICCTHHUIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUSA C OMOpPON HA ajlrOPUTM, MPEABAPUTEITHHO
pa300paHHBIii COBMECTHO C IEIaroroM Ha pacdéT MEXaHHMIeCKOH padOThI U MOIITHOCTH.
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IIpoctbie
MeXaHu3MBbI (5 4)

[IpocTele MEXaHNU3MBI: pbIYar, 0JIOK, HAKJIOHHAs
INIOCKOCTb.  [Ipasuno  pasnogecus  pwiuaza.
Ilpumenenue npasuna pagnogecus pwviuaza K
onoky. «3onomoe npasunoy mexamuxu. KIIJI
MPOCTBIX MEXaHW3MOB. [IpoCTbIe MeXaHH3MBI B
OBITY M TEXHUKE.

Hemoncmpayuu

1. ITpuMepsI IPOCTHIX MEXaHM3MOB.

Jlabopamopnsie pabomol u onvimut

1.Ompenenenne pabOTHl CHIIBI TPEHHS THPH

PaBHOMEPHOM JIBH)KEHUH Tena ()
TOPH30HTAIBHON TTOBEPXHOCTH.
2. UccnenoBanue yciuoBUil paBHOBECHS pblyara.
3. Usmepenne KIIJl HakIOHHOH IJIOCKOCTH
(3MeKTpOHHAs IEMOHCTPAIIHS).

HavanbHoe moHMMaHUE BBIUTPHIIIA B CHIIE MMPOCTHIX MEXaHU3MOB Ha MPUMEPE phbluara, MoJBUKHOTO
Y HETIOJIBUKHOTO OJIOKOB, HAKJIOHHOH MJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCJIOBHS PaBHOBECHS phlyara.

OO0Hapy>keHHe IO pyKOBOJICTBOM IT€Iarora ¢ OIOpoi Ha TUAAKTHIECKAN MaTepHajl CBOUCTB IPOCTHIX
MEXaHU3MOB B Pa3IHMYHBIX HHCTPYMEHTAaX U MPUCIOCOOICHUX, UCIIONB3YEMBIX B OBITY U TEXHHUKE, a
TakXKe B XKUBBIX opranmnzMax (MC — 6uonorus).

Habmronenue 3a sKcriepuMeHTaIbHBIM JOKA3aTEIECTBOM pPaBEHCTBA pabOT P MPUMEHEHHUH MTPOCTHIX
MEXaHU3MOB.

Omnpenenenue noa pykoBoacTsoM nenarora K11/ HakIoHHOM IIIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa30o0paHHBIi COBMECTHO C IMEAAaroroM Ha MPUMCHEHHE NpPaBUiIa PABHOBECHS pbhluara M Ha pacyér
KIII.

Mexannveckas
sneprus (4 4)

Mexanuueckas dHeprus. Kunemuueckas u
nomenyuanvhas suepaus. llpeepawenue 00Ho2o
6UO0A MEXAHUYeCKOoU 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHMs SHEPTUH B MEXaHHUKE.

JlabopaTopHble padoThl U ONBITHI.

HaGmronenre 3a sKkcriepuMeHTAIbHBIM ONPECICHHEM U3MEHEHUsI KUHETUIECKOW U MOTeHIINATbHOM
SHEPI'uM TeJla MPHU €ro CKaTbIBaHUU 110 HAKJIOHHOMU MJIOCKOCTH.

DopMyaUpPOBaHUE COBMECTHO C II€aroroM Ha OCHOBE HCCIIENOBaHMUS 3aKOHA COXPaHEHHs
MEXaHUYECKOH HEPTHU.

[IpencraBneHue npu NOMOILIHY NEAATOra IPaHUL IPUMEHUMOCTH 3aKOHA COXPAHEHHUSI YHEPTUH.

1. Uzyuenne 3aKOHA coxpaHeHus1 | PemreHne THUIOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHSA C ONMOpPOH Ha alroOpuUTM, NMPEIBapUTEILHO
MEXaHW4YeCKOH  DHEpruu (anexkTpoHHas | pa3oOpaHHBIH COBMECTHO C II€J[ar0OroM C MCII0JIb30BAHHEM 3aKOHA COXPAHEHHS SHEPTHH.
JIEMOHCTPAIIHS).
Pe3epBHoe Bpems (3 u)
8 KJIACC (68 u)

TemaTnuyeckni
0JIOK, TEMBI

OcHoBHoOe cojaepkaHue

OcHOBHbIE BU/IBI IeSITETbHOCTH YUAIIUXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Pasnen 6. TenuioBble siBieHus (28 4)
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Ctpoenue
U cBOlicTBa
BewecTBa (7 4)

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

Mopgenu TBEPAOTO, )KUAKOTO M ra3000pa3HOTO
COCTOSIHMM  BewlecTBa. Kpucmannuueckue u
amopgnvie mena. OOvsACHeHUe CBOUCME 2a308,
acuokocmeti U meepovbix mel HA  OCHOBe
NONOJICEHUL MONEKYAPHO-KUHEMUYECKOU Meopuu.
CMmauuBaHue u KanuispHele saenenus. Tennogoe
pacuwiupenue u cocamue.

JMemoncmpayuu?

1. HaGmroieHne 6poyHOBCKOTO JIBUKEHUS.

2. Habnronenue nuddysuu.

3. Habmopnenune  siBneHui

KalWUIIPHBIX SBICHHUH.

4. HabnroneHue TEIIOBOTO paclIMpeHust Tell.

5. I3MeHeHne NaBiieHHS Ta3a IpH M3MEHEHUH

00bEMa 1 HarpeBaHUH HITH OXJIAXKICHUH.

Jabopamopnsie pabomuvl u onvimoi.

1. OmbITBl MO OOHApYXXEHWIO JEHCTBHS CHII

CMadYuBaHUA n

MOJIEKYJISIPHOTO TIPUTSKCHUS (mmm
3JIEKTPOHHAS IEMOHCTpAITHS).

2. OmpiThl 1O  BBIPAIMBAaHUIO  KPHCTAJIIOB
[IOBapEHHOM COJIM UJIU caxapa.

3. OnbITBl 1O HAOJIOACHUIO  TEIJIOBOTO

pacliupeHusi Ta30B, JKUJIKOCTEH U TBEPABIX
Tell.

4. OnpeneneHue AaBiIeHUs BO3ayXa B OajsioHe
LIITpHUIA.

5. OnBITHI, J1EMOHCTPUPYIOLIHE 3aBHCUMOCTB
JaBJIeHUs] BO3IyXa OT ero o0béMa H
HarpeBaHUs WU OXJIAXKCHHUS.

6. [Iposepka cunomesvl TUHEUHOU 3A8UCUMOCTIU

Onumbl cmonbuxa JlcuoKocmu 6
mepmomMempuyecKkoul mpyoxe om
memnepamypbi.

Habmronenne n WHTEpIpEeTanys COBMECTHO C IIEIarOrOM OITBITOB, CBHICTEIHCTBYIOMNX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BELIECTBA: OIBITHI C PACTBOPEHUEM PAa3IUUHbBIX BEUIECTB B BOJIE.

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

[IpencraBneHue Mpy MOMOIIM MEAarora OPOYHOBCKOTO JBUKCHUS, SIBICHUS TUPPY3UU U Pa3THIHA
MEXAY HUMH Ha OCHOBE IOJIO)KEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
OOBsicCHeHNE TIPH TIOMOIIH TIeJarora ¢ ONOPOi Ha JUIAKTHYECKUI MaTepral OCHOBHBIX Pa3iIHYNiA B
CTPOCHUM Ta3oB, JKUAKOCTEH W TBEPABIX TEN C HCIOJB30BAHUEM IIOJIOKEHUH MOJEKYJISIPHO-
KUHETUYECKOM TEOpHUU CTPOEHUS BEILECTBA.

[IpoBenenue noJ pykoBOACTBOM IIEAArora OIbITOB [0 BRIPAILMBAHUIO KPUCTAIJIOB IOBAPEHHOM COMU
WJIM caxapa.

IIpoBeneHue COBMECTHO C MEAAaroroM U o0bsICHEHHE U3 NPEAIOKEHHOTO IePedHs BEIBOJIOB OIIBITOB,
JIEMOHCTPHUPYIOIINX KaNWLISPHbIE SIBJICHUS U SIBIICHUE CMAauUBaHUS.

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

HaGmtoeHue onpITOB 10 HAOJIOICHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TEl.
OObsicCHEHHE C ONIOPOi Ha TEXHOJIOTHYECKYIO KapTy 0] PyKOBOJICTBOM Ie/larora CoXpaHeHus 00bEmMa
TBEPHBIX TEJ, TEKy4ECTH KUIKOCTH (B TOM YHCIIE, Pa3HUIBI B TEKYYECTH U Pa3HBIX KUAKOCTEN),
JIaBJICHUSI rasza.

HabnroneHue 3a mpoBeIcHUEM OITBITOB, IEMOHCTPUPYIOIIUX 3aBHCHMOCTh JABICHUS BO3IyXa OT €ro
00béMa W HarpeBaHUsS WM OXJKICHUSA, M UX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJEKYJISPHOTO
YUEHHUSL.

AHanu3 Npu TOMOIIH TIejarora ¢ ONopoi Ha AWAAKTUYECKHH MaTepuas NMPaKTHYECKUX CHUTYaluii,
CBSI3aHHBIX CO CBOMCTBAMU Ia30B, )KUJIKOCTEH U TBEPJIBIX TEII.
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TenoBbie
npoueccsl (21 )

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

sewjecme.  YyenpHas  TEIJIOTa  IUIABICHHUS.
Ilapoobpasosanue u xonoencayusa. Hcnapenue
(MC). Kunenue. VY nenbHas TEIoTa
napooOpa3oBaHus. 3agucumocms memnepamypbl
Kunenuss ~— om  ammocepnoco  0agieHusl.
Brasicrnocms 6030yxa.

OHeprus  TOIUIMBAa.  YJenpHass  TemioTa
CTOpaHusl.

Ipunyunvr pabomsr mennogvix Oguzamenei.
K1l meniosozo
osucamens. Tennosvie Ogueamenu u 3awuma

oxpyacaroueti cpeovt (MC).
3akon coxpanenus u npeepawjenus dHepeuu 8
mennosvix npoyeccax (MC).
Jemoncmpayuu?
1. TIpaBuna u3MepeHus: TeMneparypbl.
2. Bunpl Terionepeaayu.
3. OxylaXkJIeHue NpU COBEPIICHUH PaOOTHI.
4. HarpeBanue 1mipu COBEpUICHHH PaOOTHI
BHEITHUMH CHJIAMH.

5. CpaBHEHHE  TEIUIOEMKOCTEH  Pa3IHYHBIX
BELIECTB.

6. HaOironenne kumnenus.

7. HaGnromeHne TMOCTOSIHCTBA — TEMIIEPATYPHI

[IPH TUIABJICHUH.

8. Moienu TENIOBBIX ABUTATENEMH.
Jlabopamopnsie pabomol u onvimol.

1. Ilposepra cunomesvl TUHEUHOU 3A6UCUMOCTIU

ONUHbBL cmonbuka HCUOKOCmU 6
mepmMomMempuieckoll mpybke om
memnepamypbol.

OOocHOBaHHME TO MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabnroneHue 3a npoBeZicHUEM OIBITOB, JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH 3HEprun Tena B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
Ppa3iIuYHbIe BUIBI TEIIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIUIO, H3ITyYEHHE.

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

Habmronenne ycTaHOBIICHHS TEIIOBOTO PAaBHOBECHS MEX/TY TOPSYEH U XOJIOTHOW BOJIOM.
OmnpeneneHne Mpy MOMOIIH ITEAAr0ra KOINYECTBA TEIUIOTHI, TOIYYEHHOTO BOJOH MPH TETIIIO0OMEHE C
HarpeTbiM MECTAJUIMYCCKUM HUJIMHAPOM.

Omnpepenenue 1o TadyuNe YACIbHON TEINIOEMKOCTH BEILIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C II€aaroroM, CBA3aHHBIX C BBIYHUCICHHCM KOJIHYCCTBA TCIJIOTHI H
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

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

HaOmonenue siBieHui ncriapeHnst 1 KOHACHCAIUH.

HabGmonenue 3a rccieoBaHueM Ipoliecca HCIIapeH!st Pa3IMYHbIX KHJIKOCTEH.

OOBsicHEeHHE TI0 ATOPUTMY COBMECTHO € MIEJaroroM sIBJICHUH NCTIapeHusl 1 KOHAEHCALMN Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUEHHSI.

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

Omnpenenenye 1o TabIuIe OTHOCUTEIFHOM BIaXXKHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

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

Omnpenenenue 1o TadJUIEe YAEIbHON TEIUIOTH TUIABJICHHUS JIbJA.

OObsicHEHHE TI0 CXeMe TI0ciIie 00CYKAEHHS C TEAaroroM sBJICHUH IUIaBJICHUS U KPUCTAJUIM3alNH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

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

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

Anamms IIpY IOMOIIH Megarora pa6OTI:.I " 00BICHEHNE IIpUHIHUIIA HeﬁCTBHH TCIIOBOT'O IBHUIATCIIA.
Beruncrenne KoaM4YeCcTBa TEIUIOTHI, BBIACISAIOMIErOCs NPU CTOPaHUM Pa3IMYHBIX BHJOB TOIUINBA, H
KII nBurarens.
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2.Habnronenue HU3MCHCHHUS BHYTpCHHEH
9HEPIHH TeJa B Pe3yNbTaTe TCIUIONCPEIaun U
PpabOTHI BHEIITHHUX CHIIL.

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

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

5. UccrnenoBanue mporiecca HCrapeHus.

6. OnpenencHre OTHOCUTEIHHON BIAKHOCTH
BO3/yXa.

7. Onpedenenue yoenbHOU Meniomvl NAAGIEHUS.
a60a.

OGC}’)KZ[CHI/IC COBMECTHO C II€JAaroroM S5KOJOTHYECKHMX MOCJCICTBHI HCIOJIb30BaHMS JBHUTATENCH
BHYTPCHHETO CropaHus, TCIJIOBbIX U FPI)IpOBﬂeKTpOCTaHIII/Iﬁ (MC — 3KOJI0THu4, XI/IMI/ISI).

Paznen 7. JnekTpuyeckue 1 MAarHUTHBIE siBjieHus (37 1)

DileKTpuyecKue
3apsiabl.
3apsiKeHHbIE
TeJa M uX
B3anMMo/JeiicTBIe
(7 w)

Onexmpusayus men. JIBa poIa 3MEKTPHYSCKIX
3apsnoB. BlamMopelicTBue 3apsDKCHHBIX — Tell.
3axon Kynona (3asucumocms cuvl
83AUMOOEUCMBUS 3APANCEHHBIX Mell OM 8eIUUUHbI
3aps008 U paccmosnus mexncoy menam,).

DNEeKTpUUecKoe  MoJie. Hanpsaxcénnocmo
anexmpuyeckozo noaa. Ilpumyun cynepnosuyuu
NEeKMpUYecKux nouetl (Ha KauecmeeHHOM YPOsHe).

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

Jemoncmpayuu’

1. Dnexrpuszanus Te.

2.JlBa poma OJEKTPUYECKHX 3apsgoB H

B3aUMO/ICHCTBUE 3aPSIKEHHBIX TEJl.

3. YCTpoCcTBO 1 ieiiCTBUE DIIEKTPOCKOIIA.

4. DnexTpocTaTHyecKas HHAYKIIHS.

5. 3aK0H COXpaHEHUs STEKTPUUECKUX 3aPSI/IOB.

Jlabopamopmnsie pabomul u onvimoi.

1. OmbITBH IO HAOMIOJEHUIO BJIEKTPHU3ALMH Tell

WHAYKIUEH U IPU CONPUKOCHOBCHHUH.

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

OObsicCHeHHE MTPY TIOMOIIY Te/Iarora NpUHIKNA AeHCTBUS 3JIEKTPOCKOIIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBJICHUI SJEKTPHU3allMd IpPU CONPUKOCHOBEHHH TEI |
UHIYKIMEH C UCIOJIh30BaHNUEM 3HAHUI 0 HOCUTEINAX 3JIEKTPHUUECKUX 3apsIOB B BEIIECTBE.
Pacno3HaBanne M OOBSICHEHHE IO CXEME€ COBMECTHO C MEAAaroroM SBICHHUH 3JIEKTPH3alHUU
B OBCEJHEBHOM KHU3HH.

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

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

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

OnexTpuuecKuil TOK. Ycaosusa cywecmeosanus
anexmpuyecko20 moxa. VICTOUHUKY MOCTOSHHOTO
ToKa. J[efCTBUS DIIEKTPHYECKOTO TOKA (TEIJIOBOE,
XUMHUYECKOE, MarHUTHOE). OIeKMPU4ecKuti mox
8 JACUOKOCAX U 2A3aX.

PaGora W MOIIHOCTH 3JIEKTPUYECKOrO TOKA.
3akon [icoyna—/lenya. Dnekmpuueckue yenu u
nompeoumenu 1eKmpuyeckoll dHepeuu 6 Ovimy.
Onexrpudeckas nens. Cua Toka. DIeKTpHIecKoe
HanpsokeHue.  CONpOTHBIEHHE  IIPOBOJHUKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

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

JMemoncmpayuu?

1. ITpoBOJHUKH U TUAIEKTPUKH.

2. MouenupoBanue CHJIOBBIX JIMHU

3NEKTPUYECKOTO OIS,

. lcTOYHUKH TOCTOSTHHOTO TOKA.

. JleficTBUS 3JIEKTPUUECKOIO TOKA.

. DNEKTPUUYECKUI TOK B KHUIKOCTH.

. T'a30BbIii pa3psa.

. I3sMepeHne cuipl Toka aMIepMeTpoM.

. VI3aMepenne dSIEKTPUUECKOTO HAMPSHKCHHS

BOJIETMETPOM.

9. PeoctaT 1 MarasuH COIPOTHBIICHHH.

Jlabopamopnsie pabomol u onvimoi.

1. HccnemoBanue AEWCTBHUA DJIEKTPUUYECKOTO
MOJISl HA TIPOBOJHUKU U TUJICKTPUKH.

2. CoOopka 1 mpoBepKa padOTHI IEKTPUIECKON

[EIH TOCTOSTHHOTO TOKA.

W3MepeHue u peryupoBaHUe CHITBI TOKA.

H3MepeHne u peryiupoBaHue HATIPSKCHUS.

Hccnedosanue 3zasucumocmu cunvl moka,

uoyueeo yepes pezucmop, om

CONpOMuUBIeHUs pe3UCmopa U HANPAICEeHU.

6. Onvimbl, demoncmpupyrouue 3a46UcUMOCb
9NEKMPUYECKO20 conpomuenenus
nPoOBOOHUKA Om €20 ONUHbL, NIoWaou
NONePeyHO20 ceyeHus i Mamepuad.

cO~NO Ol bW

ok w

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

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

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

Habmronenne 3a JIeMOHCTpaIfied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3uCTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSKEHHSI HA PE3UCTOPE.

bazoBrie npencTaBieHrs 0 NpaBUiIaxX CIOXKEHUS HAMPSLDKEHUNA MPU MOCJIENOBATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

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

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

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHYCCKYIO KapTy IIOA PYKOBOJICTBOM TIearora padOTHI
3JIEKTPUYECKOr0 TOKA, IPOTEKAIOLIETO YEPE3 PE3UCTOP.

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

OO0BscHEHHE TIOCIIE PACCYKACHUS C TIEJarOrOM M COCTaBJIEHHUE TIaHA-KOHCIIEKTa MIPUYHH KOPOTKOTO
3aMBbIKaHUS U IPUHLKIA IEWCTBUS MJIABKUX MPEAOXPAHUTENEH.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPON Ha ajlrOpUTM, NMpEeABAPUTENHHO
pa300paHHBIN COBMECTHO C TIEIarOroOM C MCIIONb30BaHueM 3aKkoHa J[xoyns—JleHna.

HabnroneHne BOSHUKHOBEHUS 3JICKTPUIECKOTO TOKA B KHUIKOCTH.
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10

11.

12.

IIposepka npasuia CroxiceHust HAnPANCEHU
npu noOCie008amenbHOM COCOUHEHUU O8YX
pesucmopos.

Ilposepra npaeura OasL cuibl MoKa npu
NapanierbHOM COCOUHEHUU PE3UCTOPOS.
Omnpeznenerne  pabOTBl  ANEKTPUUECKOTO
TOKA, UIYIIETO Yepe3 PE3UCTOP.

.OnpeneneHne MOIIHOCTH BIIEKTPHIECKOTO

TOKa, BBIJICISIEMON Ha Pe3UCTOpE.
HccrnenoBanne 3aBHCHMOCTH CHIIBI TOKA,
HAYIIETro Yepe3 JIAMIOYKY, OT HAIpsHKCHUS
Ha HeM.

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

[TocTosiHHBIE MarHUTHL. B3auMopeiicTBue
MOCTOSIHHBIX MarHUTOB. Maenummuoe noie.
Maenummnoe none 3emnu u e2o 3Hauenue 0
arcusHu Ha 3emae. Onvim Opcmeda. Maenumnoe
noie snekmpuyecko2o moka. Ilpumenenue
91EeKMpOMAcHUMO8 8 mexHuke. /leticmaue
MASHUMHO20 NOJA HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamenb NOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MexXHUYecKux yCmpoucmeax u Ha mparcnopme.
JMemoncmpayuu?

1. BzaumMonelicTBHe ITOCTOSTHHBIX MAarHUTOB.

2. MopenupoBanue HEBO3MOXHOCTH
pa3zeneHys NOII0COB MarHUTA.

3. MogenmpoBanue MarHATHBIX
MOCTOSTHHBIX MarHHUTOB.

4. OnsIT DpcTena.

5. MarautHOE TI0JI€ TOKA. DIeKTPOMArHUT.

6. JleficTBrie MAarHUTHOTO TIOJISI HA TIPOBOTHUK C
TOKOM.

7. DneKTpoaBUraTesh MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomol u onvimoi.

1. HUccaenoBanue MarHMuTHOTO
B3aUMO/IEHCTBUS TIOCTOSIHHBIX MAarHUTOB.

2. H3yuyeHue MarHUTHOTO ITOJISl TOCTOSIHHBIX
MarHUTOB TIPY UX OOBEIMHEHUH U Pa3ICIICHIUH.
3. Uccnenosanue JIEUCTBUS
ANEKTPHYECKOTO TOKA Ha MATHUTHYIO CTPEIKY.
4. OnsITH, JIEMOHCTPHUPYIOIIUE
3aBUCUMOCTb CHUJIBI B3aUMOJEHCTBHS KaTYILIKH C
TOKOM W MarHHUTa OT CHJIbI TOKA W HATIPABJICHUS
TOKa B KaTyIIIKe.

5. H3yueHwe AeHCTBHSI MarHUTHOTO IOJIS HA
MIPOBOJTHHUK C TOKOM.

6.  Koucmpyuposanue u usyuenue pabomoi
anexmpoosuzamens.

7. Wsmepenne KIIJ] snexTpoaBurateabHOM
YCTaHOBKH.

noJiei

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

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenue mox pykoBOACTBOM MENATOra sIBJICHUS] HAMArHUYMBAHUS BEILECTBA.

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

AHanu3 TpH TNOMOIIM II€Aarora CHUTyaldi NPaKTUYECKOro IPHUMEHEHUs 3JeKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, NPOMBIIIJICHHOCTH, ME/IUIIMHE).

N3yyenue ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy IO PyKOBOACTBOM IleJarora JeicTBysi MarHUTHOTO
T10JIs1 HA IIPOBOJHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeHCTBYS dJIEKTPOABUTaTEI.

N3mepenue coBmectHO ¢ negarorom KIIJ[ anektpoaBurareabHoil yCTaHOBKH.

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

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

2. Onprter Dapagest.

3. 3aBHCUMOCTh HANpaBJICHUS HWHIYKIHOHHOTO
TOKa OT YCJIOBHM €T0 BO3HUKHOBEHHUS.

4. DnexTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomol u onvimoi.

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

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

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

TemaTnyeckni OcHoBHOe coep:kaHue OcHOBHBIE BUbI 1eSIT€IbHOCTH YUALIUXCH
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Pa3znen 8. Mexannueckue siBjieHust (40 1)
Mexanuyeckoe Mexannueckoe JBHXKEeHHE. MarepuanbHas | AHanM3 ¢ IOMOIIBIO Mefarora U 00CyXIeHHE Pa3InYHBIX IPUMEPOB MEXaHHUECKOTO JBIKEHHS.
JBHKEHUE tTouka. Cucrema orcuéra. OrtHocuTeNbHOCTH | OOCYyK/IEHHE COBMECTHO C MEAaroroM IpaHull IPUMEHUMOCTH MOJIEIH «MaTepHAIbHAst TOYKAy.
U C1I0CO0BI ero MEXaHHYECKOro  JBWXKeHHs.  PaBHoMepHoe | OmmcaHue Iocie OOCYXKICHHS C IeJaroroM MEXaHWYeCKOro ABHMKEHUs Pa3IMYHBIMH CIOCOOaMU
onucanus (10 4) | npsmonuHeiiHoe aBWKeHHE. Hepasnomeproe | (ypaBHEHHUE, TabuIa, rpaduk).
npamonuneunoe  Osudicenue.  CpemaHssi u | AHaIW3 TOJ PYKOBOACTBOM IMeJarora >KM3HEHHBIX CUTyalluid, B KOTOPBIX MPOSBISIETCS
MHOBEHHAS cKOpoCcmb mena npu | OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBH)KEHUSI.
HEPABHOMEPHOM OBUNCEHUU. HabnroneHne MeXaHHIeCKOTO IBIYKCHUS Tela OTHOCUTEIFHO Pa3HBIX TENl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHEHHE TyTeH U TPaeKTOPHUI IBIKEHUS C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy IO PYKOBOJICTBOM
NPAMONUHEUHOe oguoiceHue. CBoOonHOE | Tearora OJHOTO U TOTO K€ Tea OTHOCHUTEIFHO PAa3HBIX TEN OTCUETA.

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

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

3. 3mMepeHne  CKOPOCTH M YCKOPEHHS
TIPSIMOJIMHEWHOTO JIBYKEHUSI.

4. UccnenoBanne NIPU3HAKOB
PaBHOYCKOPEHHOTO JABIKCHHS.

5. HaGmronenue IBYKEHUS Tena o
OKpPY>KHOCTH.

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

KabuHeTta Qu3nKy.

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

[IpocTeiimue BEMUCICHAS TI0 00pa3Ily CpeqHel CKOPOCTH CKOJIBKEHHUS OpyCKa HITH IBIKCHUS IApHUKa
110 HAKJIOHHOM INIOCKOCTH.

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

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

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

[pocTeiimue BBYUCIECHUS IO 00pa3ily MyTH M CKOPOCTH NPH PABHOYCKOPCHHOM MPSIMOJIHHEHHOM
JBUKEHHUH Tea.

Omnpenenenne COBMECTHO C TIEaroroM MPOUJEHHOTO MYTH W YCKOPEHUS IBIKEHUS Teja 1Mo rpaduky
3aBUCHUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO IBIKEHUS Tella OT BPEMEHHU.
Omnpenenenne ¢ MOMOIIBIO TIeIarora YCKOPeHUs TeJia P PaBHOYCKOPEHHOM JIBM)KSHUHU TI0 HAKIIOHHOM
TUTOCKOCTH.

W3meperne mo cxeme MOCiIe PacCyXAEHHUs ¢ TeJaroroM Mephoja W YacTOThl OOpamieHus Tena IIo
OKPY>KHOCTH.

Onpenenenre HaxXOXACHUS MOJ, PYKOBOJICTBOM IIelarora CKOPOCTH PaBHOMEPHOTO JIBMIKECHHS Teja
110 OKPY>KHOCTH.

CKOpPOCTb
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Jabopamopnsie pabomul u onvimoi.

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

2. Onpenencuue cpenHei CKOPOCTH
CKOJIbKCHUS Opycka WM  JIBUXKCHUSA
LIAPHKA 110 HAKJIOHHOH MJIOCKOCTH.

3. OnpeneneHne  yCKOpPEHHS  Tela  IpH
PaBHOYCKOPEHHOM JIBIKCHUH 1o
HAKJIOHHOH TVIOCKOCTH.

4. VccnenoBaHue 3aBUCHUMOCTH MyTH  OT
BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBHKECHUU
0e3 HaYaJbHOW CKOPOCTH.

5. Ilposepka 2unomesvi: ecnu npu
PABHOYCKOPEHHOM 08UINICEHUU be3
HAYaibHOU CKOPOCMU RYMU OMHOCAMCSL KAK
pso HeuemHbIx yucer, mo
coomseememeyroujue NPOMENCYMKU
6pemMenu 0OUHAKOBGb.

Pemenne THUMOBBIX PAacdETHBIX 3afad B 1—2 HeWCTBUS C ONOPOM Ha aJrOpPUTM, MpeaBapUTEIIHLHO
pa3o0paHHBII COBMECTHO C TM€JaroroM Ha OIpEAelIeHHe KHHEMAaTH4YeCKUX XapaKTepPHCTHK
MEXaHHUYECKOT0 JBIKEHUS Pa3IUYHbIX BUIOB.

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

B3aumopeiicTBue
Ted (20 u)

IlepBriii 3akoH HpioTona. Bropoit 3akon
Herotona. Tperuit 3akon HbroTona. [lpunyun
CYnepnosuyuu cui.

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

Cuma TsKecTH M 3aKOH  BCEMHPHOTO
TATOTCHHSA. YCKOPEHHE CBOOOIHOTO TMaICHUS.
Jeusicenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuueckas ckopocmo. Hesecomocmo
u nepezpy3Ku.

PaBHOBecHe MaTepHaIbHON TOYKH.
Abconromno  meépooe Pagnosecue
meépooeo  mena ¢ 3AKPEnJiéHHOU  OCbi0
spawenus. MoMeHT cuibl. LJenmp msoicecmu.

Hemoucmpayuu

1. 3aBHCUMOCTb YCKOpEHMsI TeJla OT MAacChl

TeJla U JEHUCTBYIOIIEH HAa HETO CHUJIBI.

2. Habnmromenne ~ paBeHCTBA  CHUI

B3aMMOJIEHCTBHH TEIL.
3. I3meHeHne Beca Tesa NPU YCKOPEHHOM

meio.

npu

Habmronenne u oOcyXIeHHE COBMECTHO C IEAAaroroM OIBITOB C JIBUKEHHEM Tela MPH YMEHBIICHUU
BIMSIHUS APYTHUX TeJ, MPETATCTBYIOMIUX TBIKCHUIO.

AHamu3 10 cXeMe IOCJIe PacCyXICHHs C IeJaroroM TeKkcra [amwies ¢ omMcaHWeM MBICIICHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIMH; BEITIOJIHEHHUE 3aJaHUil 10 TEKCTY (CMBICIOBOE
YTCHHE).

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

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

ﬂeﬁCTBHH C BEKTOpaMu CHUJI: BBITIOJTHCHUE Sa)IaHI/Iﬁ IO CJIOKECHHUIO U BBIYUTAHHUIO BEKTOPOB.
Habnrozenne 3a MPOBEACHUEM OIBITOB, JAEMOHCTPHUPYIONIMX 3aBHCUMOCTH YCKOPEHHS Tejia OT
MIPUJIOKECHHOW K HEMY CHJIBI 1 MACCHI TeJa.

AnHanmu3 1 00BSICHEHUE ¢ OMOPOI Ha TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOJCTBOM IIeIarora sSBJICHUH C
HCTIOJIB30BaHUEM BTOPOTO 3akoHa HproTOHA.

Pemmenne TUMOBBIX pacyETHBIX 3ajad B 1—2 JEWCTBUS C ONOPOM HAa AJTOPHTM, MPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C TIEJaroroM C HCIOJh30BAaHHEM BTOPOro 3akoHa HEIOTOHA W mpaBmIIa
CITO’KEHHSI CHIL.

OmnpeneneHne COBMECTHO C TIEaroroM XECTKOCTH TPY>KUHBI.

AHanmm3 CHTyaluii ¢ OTOpOil Ha TEXHOJOTHMYECKYI0 KapTy IOJ PYKOBOACTBOM MENarora, B KOTOPBIX
HaOJroatoTCs yrpyrue aeGopmarin, 1 uX 00bICHEHUE ¢ NCIOb30BaHEM 3akoHa ['yka.
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JBUKECHHH.
JlaGopaTopHbie paGoThI U ONBITHI.
1. UccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS

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

3. Onpenenenne KECTKOCTHU TIPYKIHEIL.

Pemenne THUMOBBIX PAacdyETHBIX 3afgad B 1—2 nelcTBUS ¢ ONOPOM Ha aJrOpUTM, MpPEIBapUTEIIBHO
pa300paHHBIl COBMECTHO C MEIaroroM ¢ UCIOJIb30BaHNueM 3aKkoHa ['yka.

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

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

Pemenne THIOBBIX pacdETHHIX 3ajad B |—2 IeWCTBUS C OMOPO Ha alTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C TIEIarOTOM C MICIIONB30BaHUEM (POPMYIIBI IS CHITBI TPEHUS CKOJIBKEHHSL.
AHanu3 Mo cxeMme IOCIE PACCYKIEHUs Menarora O JBHUKEHUM TeJl TOJbKO IOJA HEHCTBHEM CHIIBI
TSKECTH — cBOOOTHOTO NaJCHUS.
OO0BsicHEHHE IO PYKOBOJICTBOM IeIarora He3aBHCHMOCTH YCKOPEHHSI CBOOOTHOTO MAJACHUS OT MaCCHI
Tena.

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

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

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

HabnroneHnune u 00CcykIeHIE C TOMOIIBIO TIeIarora OIMBITOB M0 U3MEHEHHUIO Beca Tella IMIPH YCKOPSHHOM
JBUXKEHHUHU.

AHanu3 ¢ MOMOILBIO MeAAarora ycloBUil BOSHUKHOBEHHSI HEBECOMOCTH U MIEPETPY3KH.

Pewienne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AelcTBUS C ONOpPOM Ha alrOpuUTM, MPEeABAPUTEIBHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha OnpeJielieHHe Beca Tella B Pa3iIMYHbIX YCIOBUSIX.

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

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

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

Mexanuueckas padoTa U MomHOCTb. Pabora
CUJI TSDKeCTH, ynpyzocmu, mpenus. Cea3b
oHepeuu u pabomul. [loTeHUMaNbHAS DHEPTHS
TeNa, TMONHSATOTO HaJ IMOBEPXHOCTHIO 3EMITH.
Iomenyuanvnas sHepeus CoHcAmMou NPYHCUHBL.
Kunernueckas SHEpPrusl. Teopema o
KuHemuueckoli 3Hepeuu. 3aKOH COXPaHEHUS
MeXaHHUYECKOW YHEPTUH.

Hemoncmpauyuu
1. Tlepenaua mmMmynbca NpH B3aUMOACHCTBHU

TeJl.

2. TlpeoOGpa3zoBanus
B3aUMOJECHCTBUU TEIN.

3. CoxpaHeHHe HMITyJIbCa IIPH HEYIPYroM
B3aNMOJICHCTBHN.

4. CoxpaHeHHE UMITyJIbca TIPH aOCOIIOTHO

YIPYTOM B3aUMOJICHCTBUH.

HabmoneHne peakTHBHOTO JTBHYKCHUS.

6. CoxpaHeHHE MEXaHHYECKOH SHEPTHUU IpH
CBOOOTHOM TIaJICHHU.

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

Jlabopamopnsie pabomol u onvimol.

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

2. Omnpenenenue pabOThI CHIIBI YIIPYTOCTH MPH
noabEéMe rpysa C UCIIOJIb30BaHUEM
HETIO/IBM)KHOTO U TIOJIBM)KHOTO OJIOKOB.

3. H3ydenue 3akoHA COXpaHEHUS SHEPTHUH.

SHEPIUU IIpH

o

Habmonenue 1 00cykeHHEe ¢ MOMOIIBIO IIe/1arora ONbITOB, AEMOHCTPUPYIOIUX Nepefady UMITyJIbca
IIpU B3aUMOJECHCTBUU TEJ, 3aKOH COXPAHEHUS HMMITyJbca MpPHU aOCOIIOTHO YHNPYroM U HEYNpYrom
B3aMMOJICHCTBUH TEIl.

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

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

[IpumeHeHrEe COBMECTHO € NEAAroroM 3aKOHAa COXPAHEHHs HUMIyJbca Uil pacuéra pe3yibTaToB
B3aMMOJEHCTBHA Tell (HAa TpUMepax HEYNPYroro B3aWMOJCHCTBUS, YIPYTOoro IEHTPATHHOTO
B3aMMO-JICHCTBHUS IBYX OJMHAKOBBIX TEJ, OJTHO M3 KOTOPHIX HEMOI-BIDKHO).

Pewmenne TUNOBBIX pacuéTHBIX 3a7ad B 2—3 ACWCTBHUS C ONOPOM Ha alrOpUTM, NMPEABAPUTEIBHO
pa3o0paHHBIil COBMECTHO C MEaroroM C UCIOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ OMOPOi HA TUAAKTHYECKUN MaTepHuan pabdoThl CHIIbI YIIPYTOCTH NPU MOABEME Tpy3a
C HCIIOJIb30BaHMEM HENOABHKHOTO Y MOJBHIKHOTO OJIOKOB.

H3MepeHne CoBMECTHO C MearoroM MOIHOCTH.

W3mepenue ¢ TOMOILBIO Me/1arora MoTeHIUaIbHOM YJHEPIHH YIPYTo 1e(OPMUPOBAHHOM MPYKUHBL.
H3MepeHne coBMECTHO C MearoroM KHHETHYeCKOi SHEprHH Tella 110 JUTMHE TOPMO3HOTO Iy TH.
HabmroneHne 3a SKCIEPHMEHTANBHBIM CpaBHCHHEM W3MEHCHHS MOTCHIMAIbHON W KHHETHIECKOH
SHEPruy Teja Npy ABMKEHHUHU MO0 HAKIIOHHON TUIOCKOCTH.

HabmroneHne 3a 3KCIIepHMEHTABHONH MPOBEPKOM 3aKOHA COXPAHEHUS MEXaHHMYSCKOW IHEPTHUH TPH
CBOOOHOM ITaJICHHH.

[IpumeHeHre Ha HayaJbHOM YpPOBHE, C OMOPOM Ha NUIAKTUYECKHI MaTepuan 3aKOHAa COXpPaHEHUS
MEXaHUYECKOH 3HEpTuu i pacuéra NOTEHUUAIbHON U KUHETUYECKOM SHEprui Tena.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOW Ha ajrOpUTM, MPEABAPUTEIHHO
Ppa3o0paHHbIil COBMECTHO C NIEJaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUsI MEXaHHUECKOM SHEPTHH.
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Pa3znen 9. Mexannuyeckue Kojie6aHusi 1 BOJHBI (15 )

Mexanuueckue
KoJiedanus (7 4)

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

masmuuxy.  Ilpespawenue  suepeuu  npu

KonebamenbHOM O8UINICEHUU.

3aryxaromue KonebaHus. BbIHYXICHHBIC

kojiebanus. Pe3onanc.

JMemoncmpayuu?

1. Habmronenne  koneOaHwii  Telm  IOJ
NEHUCTBUEM  CHIBI  TSDKECTH W CHIIBI
VIIPYTOCTH.

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

3. HabnromeHnne BBIHYXXACHHBIX KOJcOaHWHA U
pe3oHaHca.

Jlabopamopnsie pabomol u onvimoi.

1. Onpenenenue  9acToThl W Iepuoja
KoJieOaHUH MaTeMaTHYECKOTO MasTHHKA.

2. OmpenienieHne  4acTtoThl W Iepuoja
KoneOaHWi MNpPY)KUHHOTO MasTHHKA (WiIn
ANEKTPOHHAS JEMOHCTPALIHS).

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

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

5. IIpoBepka HE3aBHCUMOCTH nepuoia
KosieOaHUi rpy3a, MOJBEUIEHHOIO K HUTH,
OT Macchl rpy3a.

6. OnBITHI, AEMOHCTPUPYIOIUE 3aBHCHMOCTh

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

7. UsmepeHune YCKOpEHUs cBOOOIHOTO
nafieHUst (mnu SJIEKTPOHHAS
JEMOHCTpALIHS).

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

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

HabGmonenue n o0bsICHEHHE ¢ TIOMOIIIBIO ITEAarora siBJICHUs pe30HaHca.

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

[IpoBepka ¢ 0nOpoii Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOJICTBOM I€/Iarora He3aBUCUMOCTH MEpUoia
KoJieOaHHH rpy3a, TOABEIICHHOTO K JIEHTE, OT MaCChI rpy3a.

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

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

Pemenne THNOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUA ¢ ONMOPOH Ha alropUTM, NMPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MEaroroM, CBSI3aHHBIX ¢ BEIYHUCICHUEM I OLICHKOH YacTOTHI (IIepruoja)
KoJieOaHu
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MexaHnnveckue
BOJIHBI. 3BYK
(84)

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

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

Jemoncmpayuu?

1. PacmpocrpaHenue
MOTIEPEYHBIX BOJIH.

2. HabmrogeHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

3. AKYCTHYECKHH pe30HaHC.

IMPOAOJIBHBIX u

OOHapy»KeHHe U aHaJIU3 C TOMOIIBIO NIe/1arora BOJHOBBIX SBICHUH B OKPYIKalOLIEM MHUpE.
HaOmonenne COBMECTHO C TIE€AaroroM paclpoCTPaHEHWs MPOJONBHBIX M IONEPEYHBIX BOJH (Ha
MOJIeNN) U OOHApYKEHHE aHAJIOTHYHBIX BUIOB BOJH B MPHPO/IE (3BYK, BOJSHBIC BOJIHEI).

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

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

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

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

YreHue COBMECTHO C neaaroroM OpUruHajJIbHOro TEKCTa, HOCBSII_[IéHHOFO HCIOJIb30BaHUIO 3BYKa (I/IJ'II/I
yIbTpa3ByKa) B TEXHUKE (9XOJIOKAIMSI, YABTPa3BYK B METUIIMHE U JP.); BBIMOJIHEHHUE 3aJaHUM 10 TEKCTY
(CMBICIOBOE YTEHUE)

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

DJIeKTPOMATHUT
HOe ToJie

U 3JIEKTPOMATHH
THBIE BOJIHBI
(8w

DNeKTpOMarHuTHOE noJie.
DNeKTpOMarHUTHEIE BOJIHBI. Ceoticmesa
INEKMPOMASHUMHBIX BOJIH. lxana
INEKMpOMAcHUMHbIX — 8OnH.  Hcnoavzosanue

9NEKMPOMACHUMHBIX 80JIH OJis COMOBOU CA3U.
DJeKTpOMarHuTHas mpupoaa CBeTa.
CkopocTb cBeTa. BoHoBbIE CBOMCTBA cBETA.
Jemoncmpayuu?
1. CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOIICTBA CBETA.
Jlabopamopnsie pabomol u onvimol.
1.M3y4yeHne CBOWCTB  3JIEKTPOMArHUTHBIX
BOJIH C TIOMOIIBIO MOOMIILHOTO TeledoHa.

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

HabnroneHune 3a SkCriepUMEHTAIBHBIM H3YYEHHEM CBOWCTB 3JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIEI0 MOOMIBHOTO TeTe(OoHa).

AHanu3 ¢ MOMOILBIO NEJarora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHu3Ma.

AHanu3 COBMECTHO C MEJAaroroM TEKCTOB, ONUCHIBAIOIINX MPOSBICHUSI SJIEKTPOMArHuTHOTO U3ITy4eHUs
B MIPUPOJE: KHUBBIC OPTaHU3MBI, U3TYICHUS HEOCCHBIX TeN (CMBICIIOBOE UYTCHUE).

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

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

3aKkoHbI
pacnpocTpaHeHu
a1 cBeTa (6 1)

JlyaeBast monens cBera. McrouHuku cBera.
Ipsmonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynvl. OTpaxkeHUE CBETA.
ITnockoe 3eprano. 3axon ompadicenus ceema.
[Ipenominenue cBeta. 3aKOH MPEIOMIICHHS
cBeta. [lonnoe guympennee ompasicenue céema.
Hcnonvzoeanue noinozo 6nympenHe2o
OMpadICenUst 8 ONMUYECKUX CEEMOBOOUX.

Hemoncmpayuu?®

1. TpsimonuHEtHOE PaCIPOCTPAHEHHE CBETA.

2. OTpaxceHHUE CBeTA.

3. [MonyyeHne w300paKEeHUH B IUIOCKOM,

BOIHYTOM M BBIITYKJIOM 3€pKaJjiax.

4. TIpenoMieHue cBerta.

5. Ontuveckuii CBETOBO/I.

Jlabopamopnsie pabomol u onvimoi.

1. I/ICCJ'ICI[OBEIHI/IG 3aBUCUMOCTH yria
OTpaK€HUs CBCTOBOI'O0 Jiyda OT yrja
naJaCHus.

2. 3ydyeHne XapakTepHCTHK H300paXKeHUS
IIpeIMETa B IIOCKOM 3epKalle.

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

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

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

W3ydenne ¢ mOMOIIBIO ITeAarora CBOMCTB H300paKEHHS B TUNIOCKOM 3epKajie.

Habmronenune u 00bsICHEHHE COBMECTHO C MIEIar0rOM OIIBITOB IO ITOTyYEHHIIO H300paXCHUH B BOTHYTOM
1 BEITYKJIOM 3epKaniax. HabmoneHne u 00bsiIcCHEHHE ITOCIIe PacCyKACHUS € TIEIaroroM o CXeMe OIBITOB
10 TPEJIOMJIEHUIO CBETA Ha IPaHMIIE PA3IUYHBIX CPEMA, B TOM YHCJE OIBITOB C MOJHBIM BHYTPEHHUM
OTPa’KCHUEM.

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

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

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

JInH3bl
U ONTHYECKHe
npudops! (6 1)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpPOCKONA U
meneckona (MC). [naz xax onmuyeckas
cucmema. bnuzopyxocms u danvnozoprkocme.
Jemoncmpayuu?®

1. Xox mydeit B cobuparomeii TuH3e.

2. Xop Jry4eil B paccenBaroleii JIMH3e.

3. [lomyyenne w300pakeHUt C MOMOUIBIO
JIVH3.

4. MpuHmwm neicTBHS
MUKPOCKOIIA U TEJIECKOTA.

5. Monens rnasa.

¢oroanmapara,

ITony4enne o KOHTPOJIEM TIeIarora n300paXKeHUI ¢ TIOMOIIBIO COOMPAIONIEH U paccenBaroIIeH JTNH3.
Omnpenenenne ¢ OTIOPON Ha AITOPUTM pa3paboTaHHOTO COBMECTHO C MEAaroroM JOKyCHOTO PacCTOSTHUS
U ONITUYECKOU CHIIBI COOMPAFOIIIEH JIMH3HI.

AHaNm3 COBMECTHO C IearoroM yCTpOHCTBA M IPHHIUIIA IEHCTBUS HEKOTOPBIX ONTHYECKHUX IPUOOPOB!
¢oroanmaparta, MUKpocKora, Teneckona (MC — Ouomnorusi, acTpOHOMUS).

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

1. ITonyuenne wu300paKeHUH C IMOMOIIBIO
coOuparoiet JINH3HL.

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

Paznoxkenune
0eJjioro ceera
B ciektp (3 )

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

Jlabopamopnsie pabomol u onvimoi.

1. OnbITHl 1O pa3iokeHHIo Oenoro ceera B
CIIEKTP.

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

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

Habmonenue n 00bacHeHNE Ha 0a30BOM YPOBHE 1TOJ] pyKOBOJCTBOM IEarora ONbITOB MO MOTYYCHHIO
6eoro cBeTa MpH CIOKEHUH CBETA Pa3HbIX IBETOB.

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

Paznen 12. KantoBsle siBiienus (17 4)

Hcnyckanue

U TIOTJIOIIEeHHE
cBeTa aTOMOM
(49)

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

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

OOcyxaeHne ¢ OmMmopod Ha TEXHOJOTMYECKYI0 KapTy II0J] PYKOBOJCTBOM II€Aarora MpOTHBOPEYHH
IUTAaHETapHOM MOJIEIH aTOMa M OCHOBaHMH JIJIs TUIIOTE3B! bopa o cTalmoHapHBIX OpOUTax 3JIEKTPOHOB.
Habmrogenne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB HM3JIYUSHHS Pa3iIUIHBIX
BemiecTB. OOBSICHEHHE C ONOPOH HAa AMJAKTHYECKUH MaTepHall TMHEHYIAThIX CIIEKTPOB U3JTyIECHHUS.

Crtpoenue
aTOMHOTO siApa
(6 1)

PamnoakTuBHOCTL. Arbgha-, bema- u eamma-
usnyuenus.  CTpoeHHE  aTOMHOTO  sipa.
Hyxknounas moodens amomnozo sopa. Hzomonei.
Paouoaxmusnwvle npespawyenusl. Iepuoo
noaypacnada amomHwlx sioep.

Hemoucmpayuu

1. CriexTphl H3JIyYCHUS U TIOTJIONICHHUS.

2. CiekTpbl pa3iHyHbIX Ta30B.

OO0cyxeHne COBMECTHO C MEearoroM BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOCHUS s/pa.

OmnpenesneHne Mo CXeMe C UCIOIb30BaHUEM METOAMYCCKOr0 MaTepHaia Mo PYKOBOJCTBOM IIeJarora
COCTaBa sJep IO 3aJlaHHBIM MAaCCOBBIM M 3apsIOBBIM YHCIIAM U II0 ITIOJIOKCHHUIO B MEPHUOTUICCKON
cucreme 3eMeHToB (MC — xumus).

AHanmm3 ¢ omopoil Ha TEXHOJIOTHYSCKYIO KapTy MO PYKOBOJICTBOM IIEarora M3MEHEHHsI COCTaBa sapa
U €r0 MOJIOKCHUS B TIEPUOAMYECKON cucTeme npu [ -paguoaktuBHOCTH (MC — X¥uMus).
HccnenoBaHue ¢ HOMOIIIBIO MT€arora TPeKoB [ |-4acTHIl 10 TOTOBBIM (oTorpadusim.

HaGmonenne 3a neMoHcTparueil paboThl U3MEPEHHS PaIUAlMOHHOTO ()OHA C IMOMOIIBIO JO3UMETPA,
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3. Crrektp Bozopoza.

4. HaGmonenue TpekoB B kamepe Bunbcona.

Jabopamopnsie pabomol u onvimoi.

1. Habmioodenue CcnaiowHbIx U JuUHEnYamvix
CHEeKMPO8 U3TLYUEHUSL.

2. ccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU

OLICHKA €TO0 MHTCHCUBHOCTH.

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

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

YacTUIBI 110 TOPMO3HOMY IyTH (IO
¢dortorpadusm) (mm 3JIEKTPOHHAS
JeMOHCTPAIIHS).
Snepubie Snepuble peakumu. 3aKoHBI CcOXpaHeHMs | PemreHwe THMOBBIX Pacu€THBIX 3amaq B |—2 NEHCTBHS C ONOPOW HA AJrOPUTM, HPEABAPUTEIHHO

peakuuu (7 4)

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

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

Hemoncmpauyuu
1. Pabota c4yéTunKa HOHU3UPYIOLIUX

W3ITyYEHU .

2. Peructpamms  W3IMyd4eHHWS  HPUPOIHBIX

MHHEPAJIOB U MPOIYKTOB.

Jabopamopnsie pabomuvl u onvimoi.

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

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

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

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

IMoBTOPUTENbHO-00001aI0 NI MOAYJIB (9 4)

CucremaTtuzanus
u 00001menne
PEIMETHOTO
COJIepKaHUS

U OIBITA
JESITeTBbHOCTH,
npuoOpe-TEHHOTO
TPY U3yYCHUU
BCEro Kypca
(12320378

O6o0menne  copepKaHus  KaKIOro W3
OCHOBHBIX paszenoB Kypca ¢busuku:
MEXAaHUYECKHUEC, TCIJIOBBIC, J3JICKTPOMArHMUTHEIC,
KBAaHTOBEIC SIBJICHHS.

Hay4HbIit METOI TIO3HAHYS ¥ €TO PEeaH3anus B
(hU3UYECKUX UCCIICAOBAHIISIX.

CBsi3b (DM3UKU M COBPEMEHHBIX TEXHOJIOTHI B
obOnactu mepenaun WHGOPMAIIMU, DHEPrETHKE,
TpaHCHOPTE

BrImoHeHNe ¢ MOMOIIBIO Tiejarora y4eOHbIX 3a1aHuil, TpeOYIOmMNX JEMOHCTPAINH KOMIIETEHTHOCTEH,
XapaKTepU3yIOUINX €CTECTBEHHOHAYUYHYK) I'DaMOTHOCTb: IPUMEHEHHUS IIOJIYy4YEHHBIX 3HAHMM U1
HAayYHOTO OOBSICHEHUS (U3NYECKUX SBICHUI B OKPYKAIOIIEH NMPHUpOJE U IOBCEIHEBHOW XHU3HH, a
TaKKe BBUIBICHHS (U3MYECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTMH; NPHMEHEHUsI OCBOCHHBIX
9KCTIEPUMEHTAIILHBIX YMEHUH JUIs MCCIIeNOBaHMs (M3MUYECKUX SBJICHUH, B TOM YHCIE Ul IPOBEPKU
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIA.

Pemenne TUMOBBIX pacdy€THBIX 3ajad B 1—2 JEWCTBUS C ONOPOM Ha AJTOPUTM, HpPEIBAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C IIEAaroroM, B TOM YHCJIE MPEAIOIAralonIuX UCII0JIb30BaHHE (PU3MUECKOM
MOJIETI M OCHOBAHHBIX Ha COJICPXKaHUH PAa3IMYHBIX Pa3/ielioB Kypca (DH3HUKH.
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[Ipu pa3paboTke paboueil NporpaMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JOJDKHBI OBITh yYTE€HBI BO3MOYKHOCTH
WCIIOJIb30BaHUs 3JIEKTPOHHBIX (IIUPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOMUXCA y4€OHO-METOAMYECKUMU MaTepuaiaMu
(MyTbTUMEIUHHBIE TIPOTPAMMBI, SJICKTPOHHBIC YIEOHUKH U 3aJJAYHUKH, JIEKTPOHHbIE OMOTUOTEKH, BUPTYyalbHbIE Tab0paTopuy,

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