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[NOACHUTEJIBHAA 3AIIMCKA

PaGouast nporpamma o ¢usuke A1 00y4aromuxcs ¢ 3aIepKKON MCUXUIECKOTO
passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO 0011I€TO 00pa30BaHMS MOATOTOBJICHA
Ha ocHoBe @enepanbHOrO TOCYJAapCTBEHHOTO O00pa30BaTENIbHOIO CTaHJapTa
ocHOBHOTO 00mero oopasoBanus (IIpukas Munmnpocsemenns Poccun ot 31.05.2021
r. No 287) (manee — ®I'OC O00), DenepanbHOM ananTUPOBAHHON 00pa30BaTEIHLHOM
MIpOrpamMMbl OCHOBHOTO 00111eT0 00pa3oBaHmsl JIsi 00YYAIOMUXCS ¢ OTPaHUICHHBIMH
BO3MOKHOCTSIMU 3710poBbsl (IIprka3z Munnpocsenienust Poccun ot 24 Hosi0pst 2022 1.
Ne 1025), denepanbHoii paboueid mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs 110
yueOHOMy mpeamety «Duszukay (06a30BbI ypoBeHb), KoHuenuuu mpemnoaBaHus
yueOHoro mnpeamera «®duszuka» B oOpa3zoBaTenbHBIX Opranuzanusix Poccuiickoin
Oenepanuy, peaM3yIONIMX OCHOBHBIE  00IIE00pa30BaTEIbHBIE  MPOTPAMMBI,
®denepanpHOil paboyeil mporpamMmbl BOCHUTAHUS, C YYETOM pACIpPEACIICHHBIX IO
KJlaccaM TpoOBepsieMbIX TpeOoBaHUN K pesynbTaTam ocBoeHus DenepanbHOU
aJanTUPOBAHHON 00pa30BaTEIHHON MPOTPAMMbI OCHOBHOTO 00111eT0 00pa30BaHuUs IS
00ydaromuxcs ¢ 3aeP>KKON TICUXUIECKOTO PAa3BUTHA.

OO0mas xapakrepucTuka y4eOHOro npeamera «®@usnka»

VY4eOnbiii mnpenmer «®Pusuka»  ABISETCS  CHUCTEMOOOPA3yIOIUM  JJis
€CTECTBEHHOHAYYHBIX TPEAMETOB, TMOCKOIbKY (M3HUECKHe 3aKOHBI MHPO3JaHUs
ABIISIIOTCSI OCHOBOM  COJIEp)KaHUSI KypCOB XWUMHUH, OHOJIOTHUH, Treorpaduul u
acTpoHOMUU. DPU3MKa BOOPYKAET OOYYAIOMIMXCS HAYYHBIM METOJOM TIO3HAHUA,
MO3BOJIAIOIINUM TOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHpE.

[TpenMeT MakcMManpHO HampaBiieH Ha (hOPMHUPOBaHHIE UHTEPECA K IPUPOTHOMY
U COIMAJIbHOMY MHpPY, COBEPIICHCTBOBAHUE MO3HABATEILHON JCSITEIbHOCTH
oOyuaronuxcs ¢ 3IIP 3a cueT oBnazeHUs] MBICIUTENbHBIMU ONEPALUSIMH CPAaBHEHUS,
0000111eHMs], pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHUE, (POPMUPOBAHUE
BO3MOKHOCTEN COBMECTHOU JEATEIIBHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3Butuio y oOydawommxcs ¢ 3[IP
IPOCTPAHCTBEHHOTO BOOOpa)keHUs, (PYHKUMOHAJIBHONM TI'pPaMOTHOCTH, YMEHUs
BOCIIPUHUMATh U KPUTHUYECKH aHAIU3UPOBATh WH(GOpPMAIMIO, MPEACTABICHHYIO B
pa3anuHbIX (opMax. 3HAYMMOCTh IPeaAMeTa sl Pa3BUTHS )KU3HEHHON KOMIETEHIINU
00yJaronuxcst 3aKJII0YAETCS B YCBOCHUN OCHOBBI (PU3UYECKUX 3HAHU M, HEOOXOUMBIX
JUI TIOBCETHEBHOM JKM3HM, HABBIKOB 37J0POBOTO M OE30MacHOTO [JIs 4YejoBeKa U
OKpY XKalolllel ero cpeabl 00pasa Ku3Hu; GOPMHUPOBAHUU HKOJIOTUUECKOM KYJIbTYPBHI.

[TporpamMma oTpaxaer coaep:kanue oOydeHus npeametry «Du3mkay ¢ yueTom
0coObIX 00pa3zoBaTeIbHbIX OoTpeOHOCTEH oOyuatonuxcs ¢ 3[1P. OBnaneHue 1aHHBIM
y4eOHBIM MPEAMETOM MPEICTABISAET ONPEACTCHHYIO TPYAHOCTh AJI O0YYAIOIINXCS C
3ITP. D70 cBsI3aHO C 0OCOOCHHOCTSIMH MBICTUTEILHOM 1€ATEILHOCTH, IEPUOAMUECKUMHU
KoJeOaHUsIMU BHUMAHMS, MaJlbIM OOBEMOM MaMSITH, HEIOCTATOYHOCTHIO OOIIETro
3armaca 3HAaHUM, MOHM)KEHHBIM ITO3HABATEJIbHBIM HMHTEPECOM M HU3KUM YPOBHEM
pPEUEBOr0O Pa3BUTHSL.



Jlns mpeoposneHuss TpyAHOCTEH B u3ydeHHH y4yeOHoro mpeamera «Dusukan
HeoOXxoauma ajamrTauus o0beMa M XapakTepa ydyeOHOro marepuana K
[IO3HABATEJIbHBIM BO3MOXKHOCTSIM JaHHOM KaTeropuu OO0y4aroumxcs, y4yeT HX
OCOOCHHOCTEN pa3BUTHUS: UCIOJIb30BAHUE aJITOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH, IOCTENIEHHOE YCIOKHEHNE N3Yy4aeMOro MaTepHuaia.

JlanHas mporpamMma KOHKPETU3HMPYET COJEP)KAHHME IPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMH O00pa30BaTEIbHOIO CTaHAAPTAa, PEKOMEHIYEMYIO
MOCIICOBATEILHOCTh HM3YyYEHHUS pa3feloB (U3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM Y4€OHOro Ipolecca, BO3PACTHBIX H
MICUXOJIOTHYECKUX 0coOeHHOCTel oOyuatommuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO
o0pa3oBaHMsl, ONpeAeisieT MHHHMAJIbHBIA HAOOp OMNBITOB, JEMOHCTpPALMA,
MIPOBOJIMMBIX ~ YUYUTEIEM B Kiacce, JIadOpaTOpHbIX paldOT, BBINOJIHAEMBIX

00yYaIOIIUMHUCH.
MeTtonuueckoid OCHOBOM H3yudeHUsl Kypca «Du3uka» Ha ypOBHE OCHOBHOTO
o011ero o0Opa3oBaHUs SABJISICTCS CUCTEMHO-/ICSITEIbHOCTHBIM MOJIXO/I,

O6€CH€‘-IHBaI-OHII/Iﬁ AJOCTH/KCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCTHBIX
O6pa3OBaT€JII)HI>IX PE3YJIbTAaTOB IMoCpcacCTBOM OopraHu3anunuun aKTUBHOM
I103HABATEIbHOU ACATCIIBHOCTHU 06yt{a101111/1xc;1, 4YTO OYCHb BAXHO IIPpH O6y‘I€HHI/I
I[GTGﬁ C 3HP, JJISI KOTOPBIX XapaKTCPHO CHUIKCHUC MO3HABATECIbHOM aKTUBHOCTH.

Hean u 3axa4u u3y4enus yueOHoro npeamera « Dusuka»

Obwue yenu wzydeHus ydeOHoro mnpenmera «Duszmka» npeacTaBiIeHbl B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOM 11eIbI0 00yUeHHUsI JACTe ¢ 3aJepPKKON MCUXUYECKOTO Pa3BUTHS Ha
JTAHHOM TIPEIMETE SIBJISICTCS: TOBBINICHHE CONMATBLHON ajanTanuu JeTed uepes
npuMeHeHne (U3NIEeCKUX 3HAaHUH Ha TIPAKTHKE.

s obywaroutuxcs ¢ 3I1P, Tak ke, Kak ¥ JJ1s1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX  OCHOBHYID  OOpa30BaTeNbHYIO  IIPOrpammy,
JTOMUHHPYIOIIEe 3HaUCHNE MTPUOOPETAIOT TaKHE yeu, Kak:

. npuoOpeTeHne nHTepeca u crpemieHus ooydarommuxcs ¢ 311P k Hayunomy
M3YYCHUIO TTPUPOJIBI, pa3BUTHE WX HHTEIICKTYaJbHBIX U TBOPYECKUX CITIOCOOHOCTEHH;

- pa3BuTHE 0a30BBIX MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS H
dbopMupoBaHUE UCCIETOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIITUM SIBIICHUSIM;

- dbopMuUpOoBaHHME HAyYHOTO MHUPOBO33PEHUS, Ha JOCTYITHOM IS
oOyuatomuxcs ¢ 3[IP ypoBHe, kak pe3yibrara U3yudeHUss OCHOB CTPOCHUSI MaTEPUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

- dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU JJIS PA3BUTHS NPYTUX
€CTECTBCHHBIX HAayK, TCXHUKHU M TEXHOJIOTHA.

JlocTuxeHue dTUX 1ejel 00ecreuynBaeTCs pelIeHUEM CIEaYIONINX 3a0ay.

- npuoOpeTeHre 0a30BbIX 3HAHUN O JNMCKPETHOM CTPOEHUHU BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
. npuoOpeTeHre YMEHUN ONMUCHIBaTh U OOBSCHATh (PU3HUECKUE SIBICHUS C

HCIIO0JIb30BAHHUEM ITOJTYUCHHBIX 3HAHUU U C OHOpOﬁ Ha HnaH/cxeMy;



- OCBOGHHE METOIOB pEUICHUS NPOCTEUININX pPACUYETHBIX 3a1ad C
MCTIOJIh30BaHUEM (PU3UUECKUX MOJIENICH C OTIOPOH Ha allTOPUTM;

- pa3BUTHE YMEHUH HAOMIONATh IPUPOTHBIC SBJICHHS U BBHITIOTHATH OIBITHI,
naboparopHbie pabOTBl U SKCIEPHUMEHTAIBHBIC HCCICIOBAHMS C HCIOIh30BAHHEM
MU3MEPHUTEITHHBIX MPUOOPOB (ITOJT PYKOBOICTBOM YUHTETIS);

- OCBOCHHE TIPUEMOB pabOThI ¢ MH(MOpMaIel PU3UIECKOTO COMEPIKaHUS,
BKJTFO9ast ”HHOPMAITUIO O COBPEMEHHBIX JOCTHKCHUSIX (PU3UKH, aHATIN3 U OI[CHUBAHHE
uH(bOpMaIy;

- 3HAKOMCTBO cO  chepamu  TPO(PECCHOHAIBHONW  JCSITEIBHOCTH,
CBSI3aHHBIMH C (U3HKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSAX (DU3MUCCKON HAYKH.

Oco0enHocTH 0TOOpa M aganTANNM y4eOHOT0 MaTepuaJia no gusnke

OcHoBoil 00yuenust ooy4daronuxcs ¢ 3I1IP Ha npeMeTax ecTeCTBEHHOHAYYHOTO
[IUKJIA SIBIISIETCS PAa3BUTHE y HHUX OCHOBHBIX MBICIUTENBHBIX OMepanuil (aHamus,
CUHTE3, CPAaBHEHHE, 0000IIEHNE) HA OCHOBE BBIMIOJHEHUS PA3BUBAIOIINX YIIPAKHEHUM,
dopMupoBaHHe TPUEMOB YMCTBEHHOW pabOTHI: aHajdN3 MCXOMHBIX JIaHHBIX,
IJIaHUPOBAHKME MaTepuasa, OCYIIECTBICHHUE MO3TATHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaK)K€ OCYILECTBIIAECTCS JIMKBU AU MPOOEIOB B 3HAHUAX, 3aKPETUICHHE U3YYEHHOTO
MmaTepuaia, 0TpadOTKa aJropuTMOB, IOBTOPEHUE MPONAeHHOrO. bonbioe 3HaueHne
OpUJACTCSl YMEHHUIO paccKa3aTb O BBIIOJHEHHOM paboTe C MpaBUIbHBIM
yInoTpeOJIeHUEM COOTBETCTBYIOIIEH TEPMHMHOJOTHMM U COOJIOACHUEM JIOTHYECKUX
cBsI3ei B m3imaraemMoMm matepuaine. s oOydaromuxcs 3[IP Ha ypoBHE OCHOBHOIO
oOuiero o0pa3oBaHUsl MO-MPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEAOCTATOYHBIN
YPOBEHb Pa3BUTHUS OTIEIbHBIX MCUXUYECKUX IMPOLECCOB (BOCHPUATHUS, BHUMAaHMS,
MaMsTH, MBIIIJICHNS ), CHIDKEHHBI yPOBEHb MHTEIEKTYAIBHOTO Pa3BUTHS, HU3KHIA
YpOBEHB BBITIONHEHUS yUEOHBIX 3aJaHHi, HU3Kas YCHEIHOCTh o0yueHus. [loatomy
MpU U3y4eHUU (PU3MKHU TpeOyeTcs lLieJICeHANPABIECHHOE UHTEIEKTYaIbHOE Pa3BUTHE
obyuatomuxcst ¢ 3IIP, oTBedaroiee WX OCOOCHHOCTSIM M BO3MOXKHOCTSIM. YUeT
ocobenHocteil oOyuvaromuxcst ¢ 3IIP TpeOyer, yTOoOBI TNpU H3YYEHUU HOBOTO
Marepuaia o0g3aTeIbHO MPOUCXOUI0 MHOTOKPATHOE €ro MOBTOPEHUE; PACILIUPEHHOE
pacCMOTpPEHHE TEM M BOIPOCOB, PACKPHIBAIOIIUX CBsI3b (U3UKH C JKU3HBIO;
aKTyaJlu3alys MePBUYHOTO )KU3HEHHOTO OIbITa 00YYarOIIUXCS.

VYcBoeHre MporpaMMHOro Matepuana 1o (u3MKe BbI3bIBAET OOJbIINE
3arpyaHeHus y oOyuaromuxcsi ¢ 3IIP, mostomy Teopust usyuaercst 0e3 BBIBOAOB
CIOXHBIX (hopmyn. 3anaum, TpeOyrolue NPUMEHEHUS CIOXHBIX MaTeMaTH4YECKHX
BBIUMCJICHUN U GOpPMYJI, B OCOOEHHOCTHU TaKUX TeM, Kak «MexaHNueCKOoe IBHKEHUE,
«ApxumenoBa cuia»y, «MexaHudyeckass SHEPrus», «IEKTPUUECKUE SBICHUS,
«DNEeKTPOMATrHUTHBIE SIBJICHUS», PEIIAIOTCS B KJIACCE C MMOMOILBIO YUUTES.

Oco0oe BHMMaHWE€ TPU HM3YYEHUH Kypca (PUBHUKHU YIEISETCS TMOCTAHOBKE U
OpraHu3allMM SKCIEPUMEHTA, a TaKKe MPOBEICHHUIO (IPEUMYIIECTBEHHO HA Ka)I0M
YpOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpAalMi  (BO3MOXKHO C  HCIOJIb30BAHUEM
ANIEKTPOHHOM JIeMOHCTparuu). HekoTopble TeMbl 0053aT€IbHO JOJIKHBI BKJIIOYATh
ONOpHBIE JIabOpaTOpHbIE pPAOOTHI, KOTOpPHIE pa3BUBAIOT YMEHHUE II0JIb30BAThHCS
OpOCTEMIIMMU NpUOOpamMH, aHAIM3UPOBATh MOJIY4YEHHbIE JaHHble. B cBs3u ¢
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OCOOEHHOCTSIMM  TIOBEACHHS ®  JesATelabHOoCTH, oOywatomuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTh, HEOPTaHU30BAHHOCTh) MIPEAYCMOTPEH CTPOXKAUIITUN KOHTPOJIb
3a COOJTIOJICHUEM TPaBHJI TEXHUKH 0€30MMacHOCTH MPHU MPOBEACHUHN JTaOOPATOPHBIX U
MPaKTHYECKUX PaboT.

Bonbmoe BHUMaHue nipu u3ydeHuu pusuku noapoctkamu ¢ 3I1P obpamaercs
Ha OBJIaJICHUE MMHU MPAKTUYECKUMU YMEHHUSIMH M HaBbIKaMu. [IpemycmartpuBaercs
YMEHBIIICHHUE 00beMa TEOPETHYECKUX CBEJICHUM, BKIIOUCHHUE OTACIIBHBIX TEM HIIH
IEJBIX Pa3feNoB B MaTepHaibl Ui  O030pHOTO, O3HAKOMUTEIHHOTO WA
dakyapTaTUBHOTO M3ydeHus. [IpemmaraeTcsi yMeHbIIIEHHE 00beMa MaTeMaTHYECKHUX
BBIYHMCIICHHUM 32 CUET YBEITMUCHHS KAYECTBEHHOTO OMKMCAHMS SBJICHUHN U TIPOIIECCOB

JlocTaTo4yHOE KOJMYECTBO BPEMEHH OTBOJUTCS HA PACCMOTPEHHUE TEM U
BOIIPOCOB, PAaCKPBIBAIONINX CBSI3b (PU3WKK C JKU3HBIO, C TEMHU SBIICHUSIMH,
HaOTIOACHUSIMH, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAM U3 MX KU3HCHHOTO OIIBITA.

MakcuManbHO  HCIOJB3YKOTCS ~ MEXKIPEIMETHBIE  CBS3M C  TaKUMHU
TUCHIUIUIMHAMH, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecs c 3IIP
0COOCHHO HYXIAIOTCS B MPEMOJHECEHUH OJHOTO M TOTO e y4eOHOro marepuala B
Pa3IMYHBIX AaCMEKTaX, B €ro BapbUPOBAaHHH, B HEOJHOKPATHOM IIOBTOPEHUU U
3aKpeIJICHWH TIOJYYEeHHBIX 3HAHUM W MOpakThueckux ymeHui. [lo3Bosss
paccMaTpuBaTh OJMH W TOT K€ YYCOHBIM Marepuall C pa3HBIX TOUYEK 3pEHHS,
MEXKIIPEIMETHBIC CBSI3H CIIOCOOCTBYIOT €T0 JIyUIlIeMY OCMBICIICHHUIO, 00JIee MPOYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMECHUM.

IIpuMepHbIe BUIBI AesiTeIbHOCTH 00y4aomuxcs ¢ 311P, 00ycaoBiaeHHbIe
0co0bIMH 00pa30BaTEJIbHBIMU MOTPEOHOCTSAMH M 00ecTedyHBaIOIne
OCMBICJICHHOE 0CBOCHHE CO/IepPKAHUM 00pa3oBaHus 110 npeaMeTy «Du3uKa»

[IpumepHas TemMaTuyeckas ¥ TEPMHUHOJOTUYECKAS JIEKCUKA TI0 Kypcy (pu3uku
cootBetcTBYeT DOIT OOO.

Conepsxanue BUIOB nearenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax Qusuku
OTpEeNeNseTCss UX 0COOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [ToMUMO HIUPOKO
ucnoab3yeMmbix B @OIT OO0 o6mux aisg Bcex 00y4aromuxcsi BUOB €SI TEIIbHOCTH
CleAyeT YCWINTh BUJbI ICSATEILHOCTH, ClIelIU(pUUHBIE [Tl TaHHOW KaTerOpuu JIeTeH,
o0ecreynBaroIIMe OCMBICIICHHOE OCBOEHUE COACPKaHUSI 00pa30BaHUsA IO MPEIMETY:
YCUJICHUE TPEAMETHO-TIPAKTUYECKON JEATeIbHOCTH C aKTUBHU3AIlMed CEHCOPHBIX
CHUCTEM; OCBOCHHME MaTepuajga C OMOPOM Ha aJIrOpPUTM; IOLIATOBOCThH» B U3YyUYECHUU
MaTepHalia; UCIOJIb30BaHKE JOMOTHUTEILHON BU3YaJIbHOM OMOPHI (CXEMBbI, 1a0JI0HBI,
OTIOpHBIC TAOJMIIBI);, PEUYEBOM OTUET O MPOLECCe M pe3ybTare IesATEIbHOCTH,
BBITIOJIHEHUE CIIENMATBHBIX 3a/laHui, 00ECIICUMBAIOIINX KOPPEKIIUIO PEeryJsiuu
y4eOHO-TI03HABATEIHLHOM NEITEILHOCTH M KOHTPOJIh COOCTBEHHOTO PE3yJIbTAaTa.

st oOyuarommxcess ¢ 3P cymecTBeHHBIM SBISIOTCS TIPUEMBI PaOOTHI C
JIEKCUYECKUM MaTepralioM To mpenMery. [IpoBoauTcs crnernuanibHas paboTra Tmo
BBEJICHUIO B aKTHUBHBINA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaemMbie TepMUHBI BBOASTCS HA MOJTMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yalIbHAS
NOJJIEPXKKA, aJITOPUTMbI pA0OTHI C ONPEIETICHUEM, OTIOPHBIE CXEMBbI JJIsl aKTyalIu3aluu
TEPMHUHOJIOTHH.



B cBs131 ¢ 0ocobbiMu 06pazoBaTeabHbIMU MOTpeOHOCTSIMU oOy4atomuxcs ¢ 311P,
IPU MJIAHUPOBAHUU pabOThl YYEHUKA HA YPOKE CIIEYET NPUACPHKUBATHCS CIAETYIOIINX
MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: [aBaTh QJITOPUTM OTBETA; pa3pellaTh
[I0JIb30BAThCS IJIAHOM, COCTABJIEHHBIM IIPU MOATOTOBKE JIOMAIIHETO 3a/1aHNUs; 1aBaTh
00JIbIlI€ BPEMEHU T'OTOBUTHCS K OTBETY Y IOCKH; pa3pellaTh Je1aTh NPeBapUTEIbHbIC
3aIHCH, M0JIb30BATHCS HATJISIAHBIMU TOCOOUSMU.

2. Ilo BO3MOKHOCTH 3a/aBaTh OOYYarOIIMMCS HABOJSALIME WU YTOUHSIOLIUE
BOIPOCHI, KOTOPBIE TOMOT'YT MM MOCJEI0BATEILHO H3JI0KHUTh MaTepHall.

3. CucremaTnuecku IpOBEPSITh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHHUS MTPOOEIIOB B MPOIIEAIIIEM MaTepHare.

4. B mportiecce u3ydeHUs] HOBOTO MaTepraia BHUMaHUE YYEHUKOB oOparaercs
Ha HanboJiee CIOXKHBIC pa3jieibl u3ydaemMoi TeMbl. Heo0xonumo vaiie oopamarsbes K
HUM C BOIIPOCAMH, BBISICHSIOIIMMHU [IOHUMaHue yueOHOro MaTepuasa, CTUMYJIUPOBATh
BOMPOCHI IIPU 3aTPYTHEHUSIX B YCBOCHUH HOBOT'O MaTepHara.

Mecto yuyeOHOro npeamera « Pusnka» B y4eOHOM ILIaHE

B cootBercTBUM ¢ ®DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO 00111ero 00pa3oBanus yueOHbIN peaMeT «Du3nkay BXOIUT B
npeaMeTHyro o00sacTh «EcTecTBEHHBIE HAyKW» M SABISIETCS 00S3aTENIbHBIM IS
uzydyenusi. Cojnepkanue ydeOHOro mnpeamera «®Pusnukay, TMPECTABICHHOE B
denepanpHOM paboueit mporpamme, coorBeTrcTByer PI'OC OO0, denepanbHOi
oOpa3oBaTeIbHOM IPOTpaMME OCHOBHOTO 00Immero ooOpazoBanus, DenepanbHOI
aJanTUPOBAHHON 00pa30BaTEILHOM MPOrpaMMe OCHOBHOTO O0IIIETO 00pa30oBaHUs JIsl
OoOyJaronuxcsi C 3aJePKKON TCUXUYECKOTO pa3puTHsa. OOIee 4YuciIo 4Yacos,
PEKOMEHIOBAaHHBIX ISl U3ydeHus (u3uku Ha 0a30BOM ypoBHE, — 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJeN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJEN0), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COHEPXAHUE YUEGEHOI'O [TPEAMETA «®U3NKA»

7 KIIACC

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

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

®duznueckre BelUyuHbBL. W3MmepeHue ¢uiznueckux BenuuuH. Q@usuyeckue
npubopwi’. [lozpewnocms usmepenuti. MexayHapoHas cUcTEMA €IUHNIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH U3y4aloT npupony. Ecmecmeenno-
HAyuyHulll Memoo NO3HAHUsA: HaOMo0enue, NOCMAHOBKA HAYYHO20 BONpOCd,
8blOBUIICEHUE  2UNOme3, IKCNepUMeHm NO NnpoeepKe 2unomes, 00bACHeHUe
Habooaemoeo aenenus. Onucanue uzuieckux A61eHUl ¢ NOMOUBIO MOOEEl.

[IpenmMet u MeTO bl (PU3UKH.

Jemoncmpayuu’

1.  MexaHudeckue, TEIUIOBbIE, 3JE€KTPUYECKHE, MArHUTHBIE, CBETOBbIC
SABJICHUS.

2.  dusuyeckue npuOOpPHI U MPOLEAYpa NPSAMBIX U3MEPEHHI aHAJIOTOBBIM 1

U(POBBIM PUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUST H3MEPUTEILHOTO IMpudopa (UCHOJIb3YS
TEXHOJOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. 3mepenne paccTOsIHUM.

3. 3MepeHne 00bEMa )KUJIKOCTH U TBEPAOTO Tea

4. Onpedenenue pazmepos Maivlx mei.

5. W3Mepenue TemmepaTypbl MpPU IMOMOIIU KUAKOCTHOIO TEpMOMETpa U
JaTYuKa TeMIepaTyphl.

6. Ilpogedenue ucciredosanus no nposepke 2unomeswvi: O0AIbHOCHMb NOAEMA
WapuKa, nyweHHo20 20pU30HmManibHo, mem 6ovule, yem 6ovule blcoma nycKka.

Paznen 2. IlepBoHayajibHbIe CBeJIE€HUS 0 CTPOEHUM BelllecTBa

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbL, ux pasmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 8euecmaa.

JBmxenne dyactull BemiecTBa. CBsA3b CKOPOCTHM JBWKEHHMS YacTHI[ C
TemriepaTypoil. bpoyHoBckoe nBwxkenue, auddysud. Bzaumoodeiicmeue uacmuy
geujecmea. npumsdiceHue U OMmmaiKueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumoceazv medxcoy ceoucmeamu 6ewyecms 8 pPAa3HbIX
azpe2amHuvlX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHuvix COCMOSHUL 800bI.

I MC — 371eMEeHTBI COJIEPKaHMs, BKIIOYAKOIIHE MEXKIIPEMETHBIE CBA3U, KOTOPBIE MOJPOOHEE PACKPBITHI B
TEMaTHYECKOM IUITAHUPOBaHHH.

2 351ech u asee KypcuBOM 0003HAUEHbI TEMBI, M3yUEHHE KOTOPBIX IIPOBOUTCS B 03HAKOMMTEJLHOM ILiane. Ilemaror
CaMOCTOSTENILHO ONpe/essieT 00beM N3y4aeMoro MaTepHaia.

3 Bee JlemoncTpanuu u JlabopaTtopHble paboThl, NPEICTABIEHHBIE B COJIEPKAHUH, JIOMYCKAETCS (MOMKHO) IIPOBOJIUTH,
UCTIONB3Ysl MH(POPMAIIMOHHBIE M JICKTPOHHbIE TEXHOJIOrHHU (L] poBbIe 00pa3oBaTeIbHBIE PECYPCHI).
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HMemoncmpayuu’

1. Habmoienue OpOyHOBCKOTO JTBUKCHHSI.

2. Habmonenue nuddyzum.

3. Habniooenue sgnenutl, 00bACHAIOWUXCA NPUMAICEHUEM UTU OMIMATKUBAHUEM
yacmuy eeujecmaa.

Jlabopamopnuie padomul u onvimul

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

2. OmnsITHI 110 HAOIIOJEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OmpITEl 1O OOHAPYKEHUIO MEHUCTBHUSI CHJI MOJICKYJSIPHOTO TPUTSKCHUS
(2/1eKMmpPOHHAA 0EMOHCIMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe nBUXKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. Cpeowsia ckopocmsv npu HepasHOMepHoM O8udiceHuu. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAK NpUdUHA
uUsMeHeHUuss ckopocmu o08udxceHuss men. Macca kak mepa uHepmuocmu mend.
[TnotHOCTh BemecTBa. C653b NIOMHOCIU C KOJUYECMBOM MOAEKV] 8 eOUHUYE 00bEMA
seujecmaa.

Cuiia kak XapakTepuCTHKa B3auMojeucTBusa Ten. Cuna ynpyeocmu W 3aKOH
I'yka. Mzmepenue cunvt ¢ nomowwto Ounamomempa. SIBIEHUE TATOTEHUS U CHUJA
Tsokectd. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tena. HeBecoMocTs.
CioxxeHue cujl, HampaBJICHHBIX MO OAHOM mpsiMou. PaBHomencTByromas cui. Cuna
mpenus. Tpenue cxonvoicenus u mpenue noxos. Tpenue 6 npupooe u mexnuxe (MC).

HMemoncmpayuu’

l. HabGnronenue MexaHnueckoro IBMKEHHS Tela.

2. N3MepeHne cKOpoCTH MPSIMOJIMHENHOTO JBUKECHMUS.

3. HaGnronenue siBneHust HHEPIUU.

4. Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.

5. CpaBHeHHE Macc N0 B3aUMOJICVCTBUIO TEI.

6. CrnoxeHue cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie pabomel u onvimot

1. OnpeneneHre CKOPOCTH pABHOMEPHOT'O ABMKEHUS (LIIAPUKA B KUIAKOCTH,
MOJIEJTH DJIEKTPUIECKOT0 AaBTOMOOWIISI U T. 11.) (2/1eKMPOHHAA 0EMOHCIPAYUSL).

2. Onpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpycKa WIM IIapuKa 10
HAaKJIOHHOM IJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPOTO Tea.

4. OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTsDKeHHS (AedopmMariun)

MPYKWHBI OT MPUJIOKEHHOMN CHUJIBI.

4 31ech U nanee IPUBOAUTCA PACUIMPEHHBIN HEpeYeHb Jab0paTOPHBIX PabOT K ONBITOB, U3 KOTOPOIO YYUTENb JEIaeT
BBIOOP O CBOEMY YCMOTPEHHUIO.
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5. OnebITHl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS [TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEH U ra30B

HaBnenue. Cnocobwl ymenvulenus u yseauverus oOaeienus. [lasnenue easa.
3asucumocmv OasneHus 2asza om o006véma, memnepamypwl. llepedaua oOasneHus
MeEPObIMU menamu, Hcuokocmamu u 2azamu. 3axon Illackansa. [Inesmamuueckue
Mawunsl. 3aBUCUMOCTD JTaBIICHUS JKUIKOCTH OT riryounsl. Coobwarowuecs cocyobi.
T'uopasnuueckue mexanusmoi.

AtMmochepa 3emnu u atMocdepHoe AaBieHue. [Ipuuumst cyujecmeosanus
6030ywiHol obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8UcCUMOCb AMMOCHEPHO20 0asieHUs. OM 8blCOMbL HAO YPOGHEM MODAL.
IIpubopul Ons uzmepenus ammocpeprno2o 0asietus.

eticmeue srcuoxocmu u 2aza Ha NOcpyr*cEHHOe 8 HUX meno. BrITankuBaromas
(apxumenoBa) cuna. 3akor Apxumeoa. [Inasanue men. Bozoyxonnagarue.

Jemoncmpayuu

l. 3aBUCUMOCTh JaBJICHUS ra3a OT TEMIIEpaTyphl.

2. ITepenava naBiieHUs )KUIKOCTHIO U Ta30M.

3. Coob6mraromuecs: CoOCy/Ibl.

4. ['mnpaBnuueckui npecc.

5. [IposiBeHue necTBUs aTMOCPEPHOTO TABICHUS.

6. 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJla U TUIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITATKMBAIOUIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcioBue miaBaHus TEN: MJIABAHUE WU MOTPYKEHUE TEJ B 3aBUCUMOCTH

OT COOTHONIEHUS IIOTHOCTEHN TeJa U )KUIKOCTH.
Jlabopamopnwie pabomul u onvimol

l. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00BbEMA MOTrpyKEHHOM
B ’KHJKOCTh YaCTH TeJia.

2. OnpeneneHue BBITAIKMBAIOMICH CHJIBI, JICHUCTBYIOLIEHM Ha  TeJo,
IOIPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JCUCTBYIOIICH Ha
TEJO0 B )KHUJIKOCTH, OT MAaCChl TeJa.

4, OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

NEeNUCTBYIONIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJla
1 OT INIOTHOCTH KUJIKOCTH.

5. KoncrpyupoBanue  apeomerpa WM KOHCTPYHpPOBAHUE  JIOJKHU
Y OTIPEAEITICHUE €€ TPY30II0IbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHeprus

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [lpasuno
pasHosecusi pviuaza. Ilpumenenue npasuna pasnosecus pvluaza K 010Ky. «3on0moe
npasunoy mexanuxu. KIIJ mpocteix Mexanu3moB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.
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Mexanuueckass 3Heprus. Kunemuueckas u nOmMeHYuanvbHas dHEPIUS.
IIpespawenue 00HO20 6uUOa MexaHU4ecKou dHepauu 6 Opy2ou. 3aKOH COXpaHEHUs
SHEPTUU B MEXaHUKE.

Jemoncmpayuu

1. [Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomut u onvimor*

1. Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tella
10 TOPU30HTAIIBHON TTOBEPXHOCTH.

2. HccenenoBanne ycioBril paBHOBECHs pblyara.

3. N3mepenue KITA HaKJIOHHOU IIJIOCKOCTH (3.1eKkmponHan
demoncmpauus).

4. N3yuyeHue 3aKOoHA COXpPAHEHUS MEXAHWYECKON SHEPrUM (271eKmpOHHAs
demoncmpauus).

8 KJIACC

Pa3znen 6. TermioBble siBjIeHMSE

OcHo6Hble  NONOJCEHUsT  MONEKVISPHO-KUHEMUYEeCKOU Mmeopuu  CmpoeHus
sewgecmea. Macca u pazmepvt amomos u monexyis. Onvimsl, noomeepiHcoaroujue
OCHOBHbLE NONOANCEHUSL MONEK)YIAPHO-KUHEMUYEeCKOU Meopull.

Mopnenu TBEPAOrO, JKHAKOTO ¥ Tra3000pa3HOrO0 COCTOSIHMI  BEIIECTBA.
Kpucmannuueckue u amopgpnvie mena. ObwvscHenue ceolcms 2azos, Hcuokocmeu u
MeEPObIX Mmell HA OCHOBE NOJIONCEHUU MOJIeKYIAPHO-KUHEMUYeCcKou meopuu.
CmauuBaHue u KanuuiapHle aeienus. Tenniogoe pacuuperue u cocamue.

Temneparypa. Céa3p memnepamypvl cO CKOPOCHbIO MENI08020 OBUNCEHUS]
yacmuy.

Brytpennsis  sHeprus.  Cnocobvl  uzmeHenuss  GHYMpeHHell — SHepeuu:
menjionepeoada u cosepuieHue pabomol. Buovi mennionepeoadu: menionpo8ooOHOCHb,
KOHBEeKYUsl, U3TYYeHUe.

KonmumdectBo Temnotel. Yoenvnas mennoémkocmov sewecmsa. Tennooomen u
meniosoe pasrogecue. Ypagrnenue meniogoco banauca.

IInasnenue u omeepoesanue KpUCMALIULECKUX 8eujecms. YoenvHas menioma
naaenenus. Ilapooopazoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvuas
menjoma  napooopaz08anus.  3aBUCUMOCHb — MeMHepamypvl — KUNeHus  om
ammocgeprozo oasnenus. Brasxcrnocmo 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma ccopanus.

Hpunyunor pabomwvr mennosvix oOsucameneu. KIIJ[ mennosoeco oOsucamens.
Tennosvie osucamenu u 3auwuma oxkpyxcarouei cpeovt (MC).

3axon coxpanenusn u npespawenus Inepeuu 8 menioswvix npoyeccax (MC).

Hemoncmpauuu

1. HaOnronenue OpoyHOBCKOTO ABUKEHUSI.

2 Habmonenue nuddysumn.

3. HabGnronenue siBneHuil cMaurBaHus U KAWL PHBIX SIBICHUH.
4 HaGnronenue TemioBoro paciumupeHus Tedi.
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3. W3meHeHre naBieHUs raza Mnpu U3MEHEHUH o0bEMa M HarpeBaHUH WU
OXJIXKCHUH.

6. [IpaBuna u3aMepeHus TeMIIEPATYPHI.

7. Bunsl renonepenaum.

8. OxnaxxaeHue Ipu COBEPIICHUN PabOTHI.

9 HarpeBanue npu coBepiiieHur padOThl BHEIIIHUMU CHUJIAMH.

10. CpaBHeHHUE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECCTB.

11. HaGmonenue KumeHws.

12. HaGmromeHre mOCTOSHCTBA TEMIIEPATYPHI TIPH TUIABJICHUH.
13.  Mogaenu TENI0OBBIX ABUTATENCH.

Jlabopamopnwie pabomul u onvimoul

l. OnpITel IO OOHAPYKEHUIO NEUCTBUS CHJI MOJIEKYJSIPHOTO MPUTKEHUS
(271eKmpoHHaA 0emOHCmpPayus).

2. OnpITHI IO BBIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.

3. OnbITel 10 HAOJIIOJEHUIO TEIJIOBOIO PACIIMPEHUs ra30B, XKUIKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenve AaBieHUs BO3yxa B OajuIOHE IIITPULIA.

5. OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JIABJICHHUSI BO3QyXa OT €ro
00BbEMa M HarpeBaHUS WM OXJIAXKICHUS.

6. Ilposepka cunomesvl TUHEUHOU 3A8UCUMOCMU OJUHbL CMOJIOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKol mpyobKe om memnepamypbi.

7. HaGnronenue u3MeHEHMs BHYTPEHHEH OJHEpruu Tena B pe3yibTaTe
TEIUIoNepeaaul U padoThl BHEITHUX CHUJI.

8. UccnenoBanue siBaeHUs TEIJIOOOMEHA MPU CMEIIMBAHUMU XOJIOTHOU U

ropsiueu BOJBI.

9. Onpeoenenue xoruwecmea meniomsl, NOJY4eHHO20 8000l NPU MeNni00oMeHe
C HazpemuiM MemaiiudecKum YUiuHopoM.

10. HccnenoBaHue nporecca UCIAPEHUS.

11. OnpeneneHnre OTHOCUTEIBHOM BIAYKHOCTH BO3AyXa.

12.  Onpeoenenue yoenvhoii meniomol niaeieHus ibod.

Pazgea 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS

Inexmpuzayuss men. JIBa poaa JIIEKTPUUYECKUX 3apsaoB. BzaumopnencTBue
3apsHKEHHBIX TEJL.

DnekTpudeckoe mojie. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
KauecmeeHHOM YPOGHe).

Hocumenu snexmpuueckux 3apsoos. DlemMeHmapHblll 31eKmpuyeckull 3apsio.
Cmpoenue amoma. IIpOBOJTHUKY U TUDJICKTPUKU. 3aKOH COXPAHECHUS DJICKTPUIECKOTO
3apsija.

DNEeKTpUYECKU TOK. VYcnosusi cywecmeogamusi 321eKmpuyeckoco moka.
MCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBHUS dJIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DJIeKMPUYeCKull MoK 6 HCUOKOCMAX U 2a3aXx.

PaGota ®w MOIMHOCTH DJIEKTPUUECKOTO TOKa. 3akon Jlicoyna—/lenya.
Onekmpuueckue yenu u nompeoumenu INEKMPUYECKOU IHepeuu 8 Ovimy.
Onextpuyeckas nenb. Cuna Toka. DieKkrpuyeckoe HampspkeHue. ConpoTHBIICHHE
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MPOBOAHUKA. YOoenvHoe conpomuesnenue seujecmsea. 3akoH OMa 1Jis ydacTka IEMu.
[TocnenoBaTenbHOE W MapaJUICIbHOE COCIUHEHUE TPOBOAHUKOB. Kopomkoe
3aMbIKaHue.

[TocTosiHHBIE MarHUTHI. B3auMOAEHCTBHE TOCTOSHHBIX MATHUTOB. Mazcnumioe
none. Maznumnoe none 3emau u e2o 3Havenue 0s Hcusnu Ha 3emae. Onvim Ipcmeoa.
Maenummnoe nozne snekmpuueckoeo moka. Ilpumenenue 21eKmpomMacHumos 6 mexHuxe.
Jleticmeue macHumHoO20 NOJSL HA NPOBOOHUK C MOKOM. IleKmpoosusames
NnOCMoOsIKHO20 moKa. Hlcnonvzosanue snekmpoosucameneii 8 MEXHUYECKUX YCm-
PpOUCmMEax u Ha mparwcnopme.

Onvimur @apaodes. Aenenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noyueHus d1eKmpuiecKoll dHepauu. INEKTPOCTAHITIH
Ha BO30OHOBJISIEMBIX UCTOUYHUKAX YHEPTHUU.

Hemoncmpayuu

l. DJIeKTpU3aLHus TEN.

2. JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEIl.
3. Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOTIA.

4. DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

6. [IpoBOAHUKY U AUDIICKTPUKH.

7. MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

8. HcTouHnKM TOCTOSIHHOTO TOKA.

9. JIeCTBHS SIEKTPUYECKOTO TOKA.

10. DnexkTpudeckui TOK B KHUJKOCTH.

11. Ta3oBeIi pa3psia.

12.  H3mepeHue cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3IeKTpUIECKOro HaNpsKEHHUS BOJIBTMETPOM.

14. Peocrar u MarasuH CONPOTUBJICHUH.

15. B3saumojelcTBUE MOCTOSTHHBIX MAarHUTOB.

16. MopenrpoBaHre HEBO3MOXKXHOCTH pa3AeIeHUs MOJTOCOB MarHuTa.
17. MoaenupoBaHUE€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18.  OmeIT Dpcrena.

19. MarnuTtHoe noJjie ToKa. DIEKTPOMArHHUT.

20. JleiicTBME MarHMTHOTIO MOJISI HA MPOBOJIHUK C TOKOM.

21. DnekTpoaBUrartesib NOCTOSHHOTO TOKA.

22. HccnmenoBaHue SIBJICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

23.  Omneitel Papajes.

24. 3aBHCHMOCTb HAIIPABICHUS HHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

25. DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimoul

1. OnpITel 1O HAOMIOAEHUIO JJICKTPU3AIMHM TeJl HMHIAYKIUWEH U Tpu
CONPUKOCHOBEHMH.

2. HccnenoBanue AEMCTBUS BJIEKTPUYECKOTO MOJISI HAa NPOBOJHUKH H
TUDJIEKTPHUKHU.

3. COopka u mpoBepka pabOTHI IEKTPUUECKOMN TSN TOCTOSTHHOTO TOKA.
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4. N3mepenne u peryimpoBaHue CUiIbl TOKA.

5. N3mepenue u peryaupoBaHie HAMPsKEHUS.

6.  HUccrneoosanue 3as8ucumocmu cuivl mokd, uoywe2o yepes pe3ucmop, om
CONPOMUBNEHUSL Pe3UCMOPA U HANPANCEHUS HA Pe3UCmope.

7. Onvimei, O0eMoHCmpupylowue  3a8UCUMOCHIb INEeKMPULECcKo20

Conpomueierusl npoeodﬂuka om e2co OJZMHbl, nﬂomadu nonepedHoco Cce4YeHusl U
mamepuaind.

8. Ilposepxka npasuna cnodiceHus HAnNpAXCeHuli npu nocied08amenbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9. Ilposepxa npasuna 0na cuivl MOKa HNpU NAPAIIENLHOM COEOUHEHUU
Pe3UCMOPO8.

10. OmnpeneneHue padOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO YEPE3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISEMOM HaA
pe3ucrope.

12.  HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT
HaIPsHKEHHS Ha HEW.

13.  Onpeodenenue KIIJ[ nacpesamens.

14. HccnenoBaHne MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. H3yuyeHne MAarHUTHOrO TIOJII TIOCTOSIHHBIX MAarHUTOB TIpU  HX
O0OBEIMHEHUH U Pa3JICIICHUH.

16. HccnenoBaHne IEWCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OneITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOICHUCTBHUS
KAaTyUIKA ¢ TOKOM U MarHuTa OT CHJIBI TOKAa U HAlpaBJICHUs TOKA B KaTYILKE.

18. M3yuyeHwue nelcTBHS MAarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 31eKmpoosu2amess.

20. MH3mepenune KII/] anexTpoaBuraTeabHON yCTaHOBKH.

21. OnbITEl TI0 HCCIEAOBAHMIO SBJICHUS DJICKTPOMArHUTHONW WHAYKIIUM:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS! UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUSA

Mexanuyeckoe ABWKeHHWE. MarepuanbHas Touka. CucteMa oOTcuéra.
OTHOCUTENIBHOCTh MEXaHMYECKOTO JABWKEHHUsA. PaBHOMepHOe MpsSMOJUHEHHOE
newkenue. Hepasnomeproe npsamonunetinoe ogudicenue. CpemHsisi u MeHOBEHHAs
CKOpOCMb meia npu HePagHOMEPHOM OBUNCEHUU.

VYckopenue. Pasnoyckopennoe npamoauHetinoe OsudiceHue. CB0oOOAHOE
najnenue. Onvimul I anunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

ITepseiit 3akoH Herotona. Bropoit 3akoH Herotona. Tperuit 3akoH HberotoHna.
lpunyun cynepnosuyuu cu.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpenus. cuia mpeHusi CKOJIbH#CEeHUs, CULA
MpeHUsi NOKos1, Opyaue 8U0bl MpeHUsl.
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Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOJHOTO
nageHus. Jeuswcernue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmo.
Hesecomocmo u nepezpysxu.

PaBHOBecue marepuanbHOU TOYKH. Abcoomno meépooe meno. Pasnosecue
meép0o20 mena ¢ 3aKpeniéHHol ocvbio epaujerus. MOMEHT cuibl. [lenmp mscecmu.

Nmnynec Tena. Hsmenenue umnynvca. Mmnynsc cunvi. 3aKOH COXPaHEHUS
umiyibca. PeaktuBnoe asmxenue (MC).

Mexannyeckast pabota 1 MOITHOCTh. PaboTa cui TskecTu, ynpyeocmu, mpenust.
Cesazb  omepeuu u pabomsi. lloTeHIMaTbHAST SHEPrUs Teia, IOAHATOTO HaJ
MTOBEPXHOCTBIO 3eMIIU. [lomenyuanvhas snepeus cocamou npyxcunsl. Knnernueckast
sHeprusa. Teopema o Kunemuyeckou 3Hepeuu. 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPTHUH.

Hemoncmpayuu

1. Habmronenne MeXxaHM4IeCKOTro JBMKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell
OTCUETA.

2. CpaBHeHUE TyTE€W M TPACKTOPUM NBUKEHHMS OJHOTO M TOrO K€ Teia
OTHOCHUTEJIbHO Pa3HBIX TEJI OTCUETA.

3. N3Mepenre CKOpOCTH U YCKOPEHUS PSIMOJIMHEIHOTO IBUYKECHMUS.

4, HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JBMXKEHUS.

5. Habmronenue aBMKEHUS Tela 1Mo OKPYKHOCTH.

6. HaOnronenne MeXaHUMYECKUX SBJICHUM, MPOUCXOJAIIMX B CHUCTEME

orcuéra «Temexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH>)KEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKHU.

7. 3aBUCUMOCTh YCKOPEHUS TEJIa OT MACChl TeJIa U ACHUCTBYIOIIEH HAa HETO
CHUJIBI.

8. HaOnronenue paBeHcTBa CUIl PU B3aUMOICHUCTBUM TEIL.

9 N3MeHeHne Beca Tesa Mpu yCKOPEHHOM JBUKECHUH.

10. Ilepenaya umiynbca Ipu B3aUMOAECHCTBUM TEI.

11. TIpeobpa3oBaHus JHEPTUU TIPU B3aUMOJICHCTBUHN TEN.

12. CoxpaHeHue UMIyJIbCca NPHU HEYNIPYTOM B3aUMOACICTBUH.

13. CoxpaHeHue UMIyJibca Mpu abCOMOTHO YIIPYTOM B3aUMOICHCTBHUU.

14. HaGmionenue peakTHBHOTO JBUYKEHUS.

15. CoxpaHeHue MEXaHHUYECKOW SHEPTHH MPU CBOOOTHOM MaICHHH.

16. CoxpaHeHHe MEXAaHMYECKOM OHHEPrMU MNpHU JBWKEHUU Tela IOA
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomel u onvimot

1.  Koucmpyuposanue mpaxma 0nsi paseona u 0aibHeuue20 pagHoOMepPHO20
OBUINCEHUS WLAPUKA UTIU METIeHCKU.

2. OnpeneneHre CpeIHEN CKOPOCTH CKOJBKEHUS OpycKa WM JBUKEHUS
[IapyKa Mo HaKJIOHHOM TIOCKOCTH.

3. OrnpeneneHue yCKOpEHHsI Tela MPU PaBHOYCKOPEHHOM JBHKEHUHU IO
HAKJIOHHOM TIOCKOCTH.

4. Uccnenoanue 3aBUCMMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

5. Ilposepka eunomesvl: eciu npu pasHOYCKOPEHHOM O8UdCEHUU Oe3
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HAYaIbHOU CKopocmu nymu ONMHOCANCA KaxK pﬂd HeYemmvlx yucei, mo
coomeemcmeyrouiue nPoMesNCymKu epemeru 00UHAKOBDL.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

7. Onpenenenue kodhuieHTa TPEHUS CKOJIBKEHUS.

8. Omnpenenenre KECTKOCTU PYKUHBI.

9. Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tella

10 TOPU3OHTAIIBHON TOBEPXHOCTH.

10. Omnpenenerrie pabOTHl CWJIBI YIOPYrOCTH TpU TOABEME Tpy3a
C UCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABUKHOTO OJIOKOB.

11. M3yuyeHwue 3aKOHA COXPAHEHHUS DHEPTUH.

Pazgea 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarensHoe npmxenune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUN: TIEPHUO/I,
4acToTa, aMImIuTyaa. Mamemamuyueckui u npyscunHvii masmuuku. [Ipeepawenue
SHepeUU npu Ko1ebameibHOM 0BUNHCEHUU.

3aryxaroiue konebanus. BeinyxaeHHbIe Koaebanus. PezoHaHc.

Mexanudeckue BodHBL. CBOWMCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeumvle 80HbL. [MUHA 80IHbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompasicenue 38yka. Ungpaszsyx u
VIbMPA3EYK.

Hemoncmpauuu

1. HaOmronenne xosieO0aHuil Tel MO AEHCTBUEM CHUJIBI TSKECTU U CHJIBI
YIPYTOCTH.

2.  HaOmoneHnue KonebaHMil rpy3a HA HUTH U HA MPY>KUHE.

3. HaGnronenue BoIHYKIEHHBIX KOJICOAHMM 1 pe30HaHca.

4. Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH.

S. Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

Jlabopamopnwvie pabomul u onvimol

l. Onpenenenrve 4YacToThl M Tepuoja KOJIEOAHMM MaTEeMaTHYECKOTO
MasiITHUKA.

2. OmnpeneneHre 4acTOThl U NEpHOJa KOJeOaHW MPYKMHHOTO MasiTHUKA
(271eKmpoHHAA 0eMOHCmpPayus).

3. UccnenoBanue 3aBUCUMOCTH TIEPHO/1a KOJIEOAHUM MOBEIICHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

4. HccnenoBanne 3aBUCMMOCTH — MepuoAa  KoJeOaHUM  MPY>KMHHOTO
MasITHUKA OT MACCHhI Tpy3a (2/1eKMPOHHASA 0eMOHCMPAYUL).

S. [TpoBepka HE3aBUCUMOCTH Teproa KoJeOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OnbITBl, JEMOHCTPHUPYIONIME 3aBUCHMOCTh TEpHOJa  KoJieOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU NPYKUHBL.

7. N3mepenne  yckopeHHs  CBOOOJHOTO  TAACHUS  (271eKMPOHHAsA
demoncmpauusi).
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Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbBI

DJIEKTPOMAarHUTHOE  TIOJIE. DJIEKTPOMArHUTHBIE  BOJIHBI. Cesoticmesa
anekmpomacHumuolx oM. Illkana snekmpomacHumuvlx 6oaH. Hcnonvsosanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOU CEA3U.

BJIGKTpOMaFHHTHaSI IIpupoaa CBCTaA. CKOpOCTI) cBeTa. BomHOBBIE CBOMCTBa
CBCTa.

Hemoncmpayuu

l. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie pabomuot u onvimor*

l. N3yueHnue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOILIBIO MOOMIJIBHOIO
TenedoHa.

Paszgea 11. CBeToBbIe siBJICHUS

JlyueBast Mozienb cBeTa. MicTouHuky cBeta. [Ipsamonunetinoe pacnpocmpanetue
ceema. 3ammenus Connya u Jlynwi. OTpaxeHnue cBeta. [lnockoe 3epkano. 3aKow
ompasicenusi ceema.

[Ipenomnenue cBetra. 3aKOH TpeIOMIIEHUS cBeTa. [lonnoe @Hympennee
ompadicenue ceema. Hcnonvzoganue NONHO20 BHYMPEHHE20 OMPANCEHUs 8
ONMUYECKUX c8emoB8ooax.

Jlunza. Xon nyuwedr B numH3E. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). Inaz xax onmuueckas cucmema. bausopykocmov u
O0AIbHO30PKOCHb.

Pasznoowcenue 6enoco ceema 6 cnexmp. Onvimwvl Hviomona. Cnoowcenue
CNEeKmMpanbHbIX YEEMO8.

Jemoncmpayuu
[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

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

OnTuueckuii CBETOBOI.

Xon iaydeit B cobuparoiiei JInH3e.

X0 1y4ell B pacCenBaroIIeH JUH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

9. [Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Mogenb riaasza.

11. Pa3znoxxeHue 6enoro cBera B CIEKTP.

12.  TlomyueHue Oe0T0O CBETA MPU CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimoul

XN BB

1.  HccnenoBaHue 3aBUCMMOCTH yIJIa OTPaXEHHsI CBETOBOIO JIyda OT yIja
MaJICHUS.

2.  H3ydeHue xapakTepUCTHK M300pakeHHUs PpeaIMETa B INIOCKOM 3epKalie.

3. HccaenoBanue 3aBUCUMOCTH yrJa MPEJOMIIEHHS CBETOBOIO JIy4a OT yrjia

MMaJCHUA Ha I'paHUIC «BO3YX—CTCKIIO)».
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4.  Tlomydenne n300pakeHUI C TOMOIIBIO COOMPAFOIIEH JTUH3HI.

5. Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJTBI COOMPAIOIICH
JIUH3BI (21eKMPOHHAA 0EMOHCMPAYUSL).

6. OnpITel O Pa3lOKEHHIO OEeJoro CcBeTa B CICKTP (2/1eKmpoHHAA
oemoncmpauusi).

7. OMNBITHI 110 BOCHPHUATHIO IBETA MPEJAMETOB MPU WX HAOIIOJCHUU uepes
IIBETOBBIC (PUITHTPHI.

Paznen 12. KBanToBbIC SIBJICHUS

Onvimol Pezepgopoa w minaHeTapHas Mojaenb aToma. Momens atroma 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 soep.

SnepHbie peakuuu. 3aKOHbI COXPAHEHHsS 3aps0BOrO U MACCOBOTO YHCEIl.
Peaxyuu cunmesa u oenenus sioep. Ucmounuxu suepeuu Coanya u 36é30 (MC).

SAnepnas sHepreTuka. Jleiicmeus paouoaKkmueHblX U3NYYEeHUll HAd JHCUBble
opeanusmol (MC).

Jemoncmpayuu

l. CrexTpbl U3ITy4YEeHHS U TOTJIONICHUSI.

2. CnexTpel pa3aIu4HbIX Ta30B.

3. CnekTp Bogopoa.

4. Habnronenue tpexoB B kamepe Busbcona.

3. PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

6. Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomel u onvimoul

1. HabnooeHnue cniowHbIX U JIUHEUYAMbIX CNEKMPOS8 U3 UEHUS.

2. HccnenoBanne TPEKOB: U3MEPEHUE HPHEPTHM YACTHUIBI MO TOPMO3HOMY
nytu (1o ¢otorpadusim) (3.1eKmpoHHAA OEMOHCMPAYUL).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYJIb

IToBTOpHUTENBEHO-00001AIOINI MOAYIIb IIPEIHA3HAYEH AJI1 CHCTEMATU3aLNU U
0000111eHHs] TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO NMpHU
U3YYEHHUH BCEro Kypca (pU3HKH.

[Ipy u3y4eHUM AAHHOTO MOJIYJIA PEATU3YIOTCA M CHUCTEMAaTHU3UPYIOTCS BUIbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE NPEIMETHBIX U
MeTanpeIMEeTHBIX TUTAHUPYEMBIX Pe3yJIbTaTOB 00yueHUs, HOPMUPYETCS €CTECTBEHHO-
Hay4Hasi FPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB UCCIIEIOBAHMS SIBIIEHUI IPUPOIbI
U TEXHUKH, OBJIQJICHUE YMEHHUSIMH OOBICHATh (U3NYECKUE SIBICHUS, MPUMEHSSA
MOJIyYeHHbIE 3HAHWs, pelaTh 3aJadyd, B TOM YHUCJIE€ KA4YeCTBEHHbIE W
AKCIIEPUMEHTAJIbHBIE.
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[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealn3yeTrcs 3a
CYET TOrO, UTO YYAIIHECS BBITTOIHSIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE [IOJIYYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
dusnueckue SBJICHUS B OKPYXKaIoIel MPUPOE U MOBCETHEBHOMN KU3HU;

" JCIIOJIB30BaTh MOJ PYKOBOJACTBOM II€/1arora Hay4Hble METO/Ibl HCCIIEIOBAHUS
du3nuecKkux SBJICHUW, B TOM 4YHCIE JJisi MPOBEPKU THUIOTE3 U MOIYYCHUS
TEOPETUUECKUX BBIBOJIOB;

" OOBSCHATH C ONOPOW HAa JUAAKTUYECKHI Marepuall Mocie 0OCYXIECHHUS ¢
[IEJaroroM Hay4Hble OCHOBbI HauOoiee BaXXHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJIOTUHM, HallpUMeEp, IMPAKTUYECKOTO MCIIOJIB30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUM HAa OCHOBE 3aKOHA IPEBPALICHHUS M COXPAHEHHUs BCEX HM3BECTHBIX BHUJOB
DHEPIUHu.

Kaxxnas n3 TeM JaHHOTO pasfena BKI0YAET IKCIIEPUMEHTAIBHOE HCCIIETOBAHUE
0000IIaloNIero xapakrepa Ha YCMOTpPEHHUE IeJarora ¥ npu ero nomomu. Pazgen
3aBepuIaeTcsl MPOBEJCHUEM JTUArHOCTMUECKOM M OLIEHOYHOM paboThl 3a Kypce
OCHOBHOM IIIKOJIBI.

INIAHUAPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbrarsl ocBoeHusi oOyuatomumucs ¢ 3[1P yyebHoro npeamera
«Dusuka» MOIKHBI COBMaAaTh ¢ pesyiabratamu denepanbHol paboueit mporpaMmmsl
OCHOBHOTO 00I1IeTO 00pa30BaHMUs.

HaunGosnee 3HaUMMbBIMU SIBIISIOTCSI:

JIMYHOCTHBIE PE3YJIbTATDI:

B pe3ynbraTte nzyuenusi UMKy Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUS y
obyuarorerocs ¢ 3I1P OynyT cdopMupoBaHbI CleAYIONNE TUYHOCTHBIE PE3YIbTaThl B
4acTH:

1) maTpuOTHYECKOTO BOCITUTAHUS

IIPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nuecKoil HayKu;

IIEHHOCTHOE OTHOIIICHUE K JIOCTHYKCHUSAM POCCUUCKUX YUEHBIX-(PU3HKOB,;

2) rpaXJIaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHHUU OOIICCTBEHHO-3HAYUMBIX U
TUYCCKUX TMPOOJIEM, CBS3aHHBIX C TPAKTUYCCKUM NPHUMEHECHUEM JTOCTHIKCHHMA
busuKy;

OCO3HAHWE BAXHOCTU MOPAIBHO-ITHYECKUX TMPHUHIIAIIOB B JEATEIHLHOCTH
YYEHOrO;

3) 3CTETUUYECKOT0 BOCIIUTAHUS:

BOCIIPHUSTHE DCTETUYECKUX KAYECTB (PU3NUECKOW HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) IEHHOCTH HAyYHOTO MTO3HAHUS
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OCO3HAHME IIEHHOCTH (PU3UIECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA ITO3HAHUS
MUpPa, OCHOBBI PAa3BUTHS TEXHOJIOTUH, BAXKHEHIIIEH COCTABISAIONIEH KYIbTYpPHI;

pa3BUTHE HAy4YHOM JIO0O3HATEIBLHOCTH, MHTEpEca K UCCIEeI0BATEIbCKON
NEeSTENBHOCTH;

5) dbopmupoBaHUs KYJIbTYpPbI 3I0POBbSI K SMOLMOHAIBHOTO OJIArOMOTyYHs:

OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPaBUJI O€30MACHOTO MOBEJEHUS Ha TPAHCIIOPTE,
Ha JIOPOTax, C JIEKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B IOMAIITHUX YCIOBHSIX;

chOpMHPOBAHHOCThH HaBbIKa pedICKCHHU, PU3HAHUE CBOETO TpaBa Ha ONTHOKY
¥ TaKOTO K€ TpaBa y IPyroro 4eJI0BeKa;

6) TPy10BOTO BOCITUTAHMUSL:

7) aKTUBHOE ydYacTHE B PEIICHWH NPAKTHYCCKUX 3amad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHW3alyy,  HACEJIEHHOro  IMyHKTa, POJHOrO  Kpas)
TEXHOJIOTUYECKOW M COIMATIbHOW HAIpPaBICHHOCTH, TPEOYIONIMX B TOM YHCIIEC H
bu3NUecKuX 3HAaHUM;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX ¢ (U3UKOI;

8) IKOJIOTMYECKOTO BOCTIUTAHMUS:

OpUEHTallMid Ha MpPUMEHEHUE (PU3MYECKUX 3HAHUM [JIS pEIICHUs 3aJad B
00JIaCTH OKpYXalollel Cpeibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MO>KHBIX
MIOCJIEJICTBUMN JUIsI OKPY>KAIOIIEH CpeJibl;

OCO3HaHUE TJI00ANIBHOTO XapakTepa JKOJOTUYECKUX MpoOIieM W MyTed ux
pEIICHMUS;

9) aganTanuu K U3BMEHSIOIUMCS YCIOBHUSIM COLIMAIBHON M IPUPOIHOM CPEJIbL:

MOTPEeOHOCTH BO B3aMMOICHCTBHHY ITPH BBIMTOTHEHUH HCCIICTOBAHNN U IIPOCKTOB
(u3HYeCKOi HAMPaBIECHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

MOBBINICHUE YPOBHSA CBOGH  KOMIIETGHTHOCTH 4epe3  IMPaKTHUCCKYIO
NeSTENBHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOpMyIUPOBAThH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE JACHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00JaCTH
busuKy;

TUTAHUPOBAHKUE CBOETO PA3BUTHS B IPHUOOPETCHUHN HOBBIX (PU3NUYECKHUX 3HAHHI;

CTPEMJICHUE aHAM3UPOBATh W BBISBIISATH B3aUMOCBSI3U MPUPOJILI, 0OIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DHU3UYCCKUX 3HAHUMH;

OLICHKA CBOMX JCWCTBUM C YYETOM BIUSIHHAS HA OKPYXKAIOIIYI0 CpEXNy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCTIEACTBUH.

METANPEAMETHBIE PE3YJIBTATHI

Osnadenue yHusepcantbHbIMU y4eOHbIMU NOZHABAM E/IbHLIMU OCUICHBUAMUL

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

BBISIBIIATH U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH 0OBCKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIICCTBCHHBIM NPH3HAK KIIACCH(PUKAIIMKA, OCHOBAHMS JIJIS
000011IeHNS U CpAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpHBacMbIX (aKTax,
JAHHBIX ¥ HAOJIFOICHHUSIX, OTHOCAIINXCS K (DU3UYCCKUM SIBIICHHSIM;
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BBISIBIIITH IPUYHNHHO-CIICJICTBEHHBIE CBSI3U MPY U3yUYEeHUN (PU3HUECKUX SIBJICHUIN
U MIPOIIECCOB, MPOBOAUTH BBIBOJbI C UCIOIB30BAHUEM JAEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIFOUCHUN, BBIJIBUTATh THUMOTE3bl O B3aUMOCBS3SIX (PU3NYECKUX BEIUYUH, TIPU
HEO0OXOIUMOCTH MOJI PYKOBOJICTBOM YUHUTEIS;

BBIOMpaTh CIOCOO pemieHus ydeOHoOW (Qusnueckol 3amaun  (CpaBHEHHE
HECKOJIBKUX BapUAHTOB pEIICHUs, BBIOOp HauOoyiee MOAXOAMIEIO € Y4ETOM
CaMOCTOSITENIbHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIBCKHAE JCHCTBUS:

MCIIOJIB30BaTh BOMPOCHI KAK HUCCIIEN0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;

MPOBOJUTH M0 IUJIAHY OIBIT, HECIOXKHBIM (U3MUECKU IKCIICPUMEHT,
HEOOJIBIIIOE HCCleJoOBaHUE (U3MUECKOTO SIBJICHHS, TPHU HEOOXOAMMOCTH IO
PYKOBOJICTBOM YUYUTEJIS;

dbopmynupoBaTh O0O0OIIEHUS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOJIIOICHMSI, OTIBITA, UCCIIEOBAHUS C ONOPOI Ha IJIaH/aITOPUTM.

3) pabota ¢ uHbop™MaIHei:

MPUMEHSTH PA3IMYHBIE METO/IbI, THCTPYMEHTHI U 3alPOCHI IIPU MIOKUCKE U 0TOOPE
uHGOPMAIIUN WM JaHHBIX C YYETOM MpPEJIOKEHHON yueOHOM (u3nuecKkon 3aaaud,
IPU HEOOXOUMOCTH IO PYKOBOJICTBOM YUUTEJIS;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh MH(GOPMAIINIO PA3IMYHBIX BUIOB U HOpM
IIpE/ICTaBIICHNUS,

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  GoOpMy  NIpEACTaBICHUS
vHpOpMaIlUu U WUIIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIO0XXHBIMH CXEMaMH,
quarpaMmMaMu, HTHOW rpaduKoi U uX KOMOUHAIIUSIMU, O] PYKOBOJCTBOM YUHTEIS.

Osgnaoenue YHUGepcanbHblMu yueoHviMu KOMMYHUKAMUGHbBIMU
oelicmeuamu:

1) obmieHue:

B XOJI€ 00CYXKJIeHUsI y4eOHOT0 MaTepuaa, pe3yJbTaToB JJA00paTOPHBIX PadboT U
IIPOEKTOB 3aaBaTh BOMPOCHI 1O CYIIIECTBY 00CYKI1aeMON TEMbI U BHICKA3bIBATh UICH,
HaIleJICHHBIC HA PEIICHUE 3a/1a4d U TIOJIJIepKaHue 0JIaroxKenaTeIbHOCTH OOIICHUS;

COTIOCTAaBIISATh CBOU CYXKJICHUS C CYXIACHUSMHU JPYTHMX YYaCTHUKOB JHANIOTra,
oOHapy>KUBaTh PA3IMUNE U CXOJICTBO MO3UITUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJUYHO TPECTaBIATh PE3yJIbTAThl BBIMIOJHEHHOTO (PU3UYECKOTO OIbITa
(PKCTIepUMEHTa, UCCIICA0OBAHUS, POCKTA).

2) coBMeCTHasl IeSITENbHOCTh (COTPYIHUYECTBO):

MOHMMATh M UCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHOU
pabOThI PU PEIICHUH KOHKPETHOU (PU3NUYECKON POOIeMBbl;

MIPUHUMATh L[EJIM COBMECTHOM JIEATEILHOCTH, OPraHU30BbIBATh ICUCTBHUS T10 €€
JTOCTUKEHUIO: PacpeiesiTh PO, 00CYXKIaTh MPOIIECCHl U PE3YIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOIBKHUX YEIOBEK;

BBITIOJIHATh CBOIO YacTh padOThHI, MOCTHras KaueCTBEHHOTO pe3yJibTara IIo
CBOEMY HAIPABIICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C APYTHUMH YJICHAMU KOMaH/IbI;

OIICHMBATh KauyeCTBO CBOETO BKJIAga B OOMMNA MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITEITEHO C(HOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

Osniadenue yHugepcaibHblMu yueOHbIMU PeCYIAMUCHBIMU OCUCH BUAMU:
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1) camoopranuzanus:

BBISIBJISITH IPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOUIUX IS
penieHus GU3NIECKuX 3HaHUI;

OPUEHTHPOBATbCSI B PA3JIMYHBIX  MOAXOAAaX  NPUHATHS  PEIICHUMN
(MHIMBUYaJIbHOE, IPUHATHE PELLIEHUS B IPYIIIE, IPUHATUE PELICHUN MPYIION);

COCTaBJISITh AITOPUTM peleHUs (PU3HUECKON 3ajaul WU TUIaHA UCCIIeI0BaHUS
C Y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, 10T PYKOBOACTBOM
YUHUTEIIA.

2) CaMOKOHTPOJIb:

JaBaThb OLEHKY CHUTyalluM M T[pearaTh IUlaH €€ W3MEHEHHUs, Ipu
HEO0OXOJAMMOCTH MO/ PYKOBOJICTBOM YUHTEIIS;

OOBSACHATh  NPHUYMHBI  JOCTHKEHHMSI  (HEHOCTMKEHUS)  pe3yibTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY MIPHUOOPETEHHOMY OIIBITY;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM.

3) SMOLMOHANIbHBIM UHTEIJIEKT:

CTaBUThb c€0sl Ha MECTO JPYroro uejoBeKa B XOJAE CHOpa WM JUCKYCCHM Ha
HAY4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHUS U JIOTHKY JPYToro.

4) npunaTue ceds U APYTUX:

IpU3HaBaTh CBOE MPABO HA OLIMOKY MpHU PEIICHWU (PU3UYECKHUX 33134 WU B
YTBEPXKJACHUSIX Ha HAyYHbIE TEMbI U TAKOE K€ IIPaBO APYToro.

HPEAMETHBIE PE3YJIbTATDBI

TpeboBaHus K NMpeIMeTHBIM Pe3yJbTATAM OCBOCHHS Y4eOHOr0 mpeamera
«Du3uKa», pacnpeaejeHHbIe 110 roJaM 00y4eHUs

PesynpTaTel mo romam ¢GoOpMyIHpPYIOTCS MO TMPUHIMUITY A00aBIEHUS HOBBIX
PE3yNbTATOB OT T'OJIa K TOY (pe3yJbTaThl 04€PEAHOTO TOJIa [0 YMOJIYAHUIO BKIIFOYAIOT
pe3yabTaThl MPEALIIYIIUX JIET).

7 KIIACC

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  ypOBHE JOJKHBI — OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OpPUEHTUPOBATHCA B TMOHATUSIX M OMNEPUPOBaTh MMM Ha 0a30BOM YypOBHE:
dbu3uyeckre U XUMUYECKUE SIBJICHUS; HAOIIOJCHUE, AKCIEPUMEHT, MOJEb,
TUIIOTE3a; C€AUHUIBI (PU3MUECKUX BEJTUYWH; aTOM, MOJIEKYyja, arperaTHbIC
COCTOSIHMS BemlecTBa (TBEpIOE, MKUAKOE, Ta3000pa3HOE); MEXaHHYECKOe
NBI)KEHUE (PAaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHOE), TPaeKTOpUs,
paBHOJACHCTBYIOIIAs CUJI, AedopManus (yrnpyras, iIacTUIecKas ), HEBECOMOCTb,
COOOIIAIOIITUECS COCYIBI, C OTIOPON HAa TUIAKTHUECKUI MaTepual

— pazmmuath saBieHUsS (Iuddys3us; TEIIOBOE ABMKEHUE YAaCTHI[ BEIIECTBA;
PaBHOMEPHOE JBUKEHHUE; HEPABHOMEPHOE JBUKEHUE; WHEPIIUS;
B3aUMOJICHCTBUE TEJ; pagHosecue meEPObIX Mmel C 3aKPEenjEéHHOU O0Cbio
spaujeHus; nepeaada AaBJICHUS TBEPABIMU TEIaMH, KUJIKOCTAMU U Ta3aMu;
aTMoc(epHOE 1aBJICHNE; TUIaBaHUE TEJ; MPEBPALICHUSI MEXaHUYECKON SHEPTHH )
[0 OTIMCAHUIO UX  XapaKTepHbIX CBOWCTB W HAa OCHOBE  OIBITOB,
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JEMOHCTPUPYIOMINX AaHHOE (DU3UYECKOE SIBICHHE, MOCIE MPEABAPUTEIBHOTO
00CYXJICHHSI C Me/1arorom;

pacro3HaBaTh MPOSIBICHUE MU3YUYCHHBIX (PU3MUECKHUX SIBIICHUN B OKPY’KAIOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUS B MPUPOJAC: MPUMEPHI JABMKECHUS C
Pa3IMYHBIMU CKOPOCTSMH B >KMBOW M HEXKHBOW MPUpPOJE; NEHCTBUE CHIIbI
TPEHUS B TMPUPOJIC U TEXHUKE; BIMSHUE aTMOCHEPHOTO MABJICHUS HA >KHBOU
OpraHu3M, IUIaBaHWE PhIO;, pbIYard B TeJie YEJIOBEKA; MPH STOM NEPEBOJIUTH
MPaKTUYECKYI0  3a7adyy B Yy4eOHYI0,  BBIICIATH  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKN (PU3UUECKUX SIBJICHHUH C IIOMOIIIBIO TIEAarora;

OMHCHIBATh HM3yYCHHBIE CBOWCTBA Tl W (DU3WYECKUE SBICHUS, HCIOIB3YS
¢dusnueckue BeIWYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, ITYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tella, CHIIa
TpeHUs, J1aBlieHue (TBEPAOro Teia, KUIAKOCTH, raza), BhITAJIKUBAIOIIAsA CHUJIA,
MexaHu4eckasi padboTa, MOIIHOCTD, TJIEYO CHUJIbl, MOMEHT CHJIbI, KO UIIUEHT
MI0JIE3HOTO JIEHCTBUSI MEXaHU3MOB, KHHETHUECKAs U MOTEHI[MAIbHAs SHEPTHs) C
OTIOpOM HAa CXeMy; TIpH OIMMCAaHWW pPaCKPhIBaTh (U3HYECCKUN CMBICI
HCITOJIB3YEMBIX BEJIMYMH, MX 0003HAYCHHS M CAWHUIIBI (PHU3NUCCKUX BEITUYHH,
HAxooumo Gopmyvl, cesa3vl8arOujue OaAHHYI0 GUIULECKYI0 8eIUYUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAPUKU  USYUEHHBIX 3A8UCUMOCTEU  QU3UYECKUX
geu4UH C OTIOPOM Ha TUAAKTHUYECKUM MaTepHal;

XapaKTepPHU30BaTh CBOMCTBA Tell, ((U3UIECKUE SIBJIICHUS M TIPOIIECCHI, HCTIOIB3YS
IpaBuiIa CIOXKEHUs CUJl (BAOJb OJHOM MpsiMoit), 3akox I'yka, 3axon Ilackans,
3aK0H Apxumeda, npasuno pasHosecus pvivaza (O10Ka), «3010Moe NPABUTIO»
MexaHuKy, 3aKOH COXPAaHEHMUsS MEXaHMYECKOW SHEPTrHH;, MpU STOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHa W 3anUCbIBAmMb €20 Mamemamuieckoe
8bIpAdCEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyxicoeHuem niana pabomol;
OOBSCHATH (PU3WUYECKUE SBIICHUS, TIPOIIECCHI U CBOMCTBA TEN, B TOM YHCIE H
B KOHTEKCTE CHTYaIlui TPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: MPU MOMOIIN
reJarora BeISBIISATh MPUYMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux maroB ¢ ONOpoil Ha 1—2 M3yYEeHHBIX CBOMCTBA (PU3HUECKUX
SABJICHUM, PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

pemiaTh TUIMOBBIE pacyETHBIC 3a/ladyu B 1JEHCTBHE C OMOpPOM Ha alropuTM,
MIPEABAPUTEILHO PAa300paHHBI COBMECTHO C TIEAAroroM, UCIOb3ys 3aKOHbI U
(dbopmybl, CBA3BIBaIONIME (DU3UIECKHE BETUIMHBI: HA OCHOBE aHAJIHM3a yCIOBUS
3aJlayd 3alHCHIBATh KPATKOE YCJIOBHE, IMOACTABIATh (PU3UUYCCKUE BETUIMHBI B
dbopMynBl W TIPOBOAWUTH Pacy€éThl, HAXOIUTh CIPABOYHBIC JaHHBIC,
HEO0OXOUMBIE JIJIS PEIICHUS 3a7ad, OIICHUBATh PCATMCTUYHOCTh TOJYICHHON
(bu3uYECKON BEIMUUHBL;

pacrmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOYKHO PEIITUTH MPU MTOMOITH (PH3NICCKUX
METO/IOB TOCJIE MPEABAPUTEIBHOTO OOCYXKIEHUSI C MEeNaroroM; MpH IMOMOIIH
rejarora B ONMKUCAHUK UCCIIEIOBAHUS BBIICTSATH MPOBEPSEMOE MIPEATOI0KECHNE
(rumote3y), ¢ OHNOpPOM Ha JAWAAKTUYECKUN MaTepual pas3jinyarh U
WHTEPIPETUPOBATH TOJYICHHBIA PE3yNbTaT, HAXOAUTh TOCIE OOCYXKICHHS C
MeJITarOroM OITMOKHU B XOJI€ OTBITA, EJIaTh BEIBOBI IO €T0 pe3ysIbTaTaMm;
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— yMETh HAaXOJIUTh C HCMIOJb30BaHHMEM LHU(PPOBBIX 00PAa30BATEIBHBIX PECYPCOB
OTBITHI 1O HAOMIOJAEHUIO (U3UUECKUX SIBICHUN MK (PU3HUUECKUX CBOMCTB TEll:
bopMynHpoBaTh MPOBEPSIEMBbIE  MPEINOJIOKEHUS, COOUpaTh YCTAHOBKY
U3 MPEJIOKEHHOTO 000PYIOBAHUS C OTIOPOM HA CXEMY, 3aMKUCHIBATH XOJ1 OTbITA
1 GOpMYIMPOBATH BHIBOJIBI MO PYKOBOACTBOM IME/1arora;

— BBINIOJIHATH MPSIMBIE U3MEPEHUS PACCTOSIHUSI, BPEMEHU, MacChl Tena, 00bEMa,
CHJIBI U TEMIIEPATyphl C UCMOJIB30BaHNEM aHAJIOTOBBIX U MU(GPOBBIX MPUOOPOB
C OTOPOM Ha aNrOpPUTM; 3aIIUCHIBATH MOKa3aHUs MIPUOOPOB C yUETOM 3aJaHHOMN
a0COTIOTHON TOTPEITHOCTH U3MEPEHHUI;

— TMPOBOAWTH COBMECTHO C II€IJarorOoM HCCJIEAOBAHUE 3aBUCUMOCTH OJIHOM
(Gu3MUecKOoil BEIMYMHBI OT JIPYrOd C MCIOJIb30BAHUEM IMPSMBIX H3MEpPEHUN
(3aBUCUMOCTH YT PABHOMEPHO JIBMXKYILIETOCS T€Ja OT BPEMEHH JBUKECHMS
TeNa; CUlbl MPeHUs CKOIbJICeHUsi Om 6eca meid, Kaiecmea o00pabomxu
nogepxHocmei mel U HE3ABUCUMOCIU CUTbl MpeHuss Oom NIouaou
CONPUKOCHOBEHUSI mejl, CUIbl YAPY2OCMU Om  VOIUHEHUsl NPYHCUHDL,
8LIMANKUBAIOWE CUTbL OM  00BEMA NOSPYHCEHHOU dacmu meaa U Oom
NIOMHOCMU  JHCUOKOCMU, €€ He3A8UCUMOCMU OMm NIOMHOCMU mead, Om
2NYOUHbBI, HA KOMOPYIO NOSPYIHCEHO Meno, YCA08Ul NAAGAHUS Mel, YCI06UL
pasHosecusl pvluaza u 010K08);, TOJA PYKOBOJCTBOM I€Jarora y4acTBOBaTh B
IUIAaHWPOBAHUU y4€OHOrO HCCIENOBaHMs, cOOUpaTh YCTAHOBKY M BBINIOJHATH
U3MEpEHMs], CJeays TNPeUIOKEHHOMY IUIaHy, (GUKCUPOBAaTh pE3yJbTaThl
MOJyYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHUJAE NPEIIOKEHHBIX
TabIUI ¥ TPaQUKOB, €aTh BBIBOJIBI 110 pPe3yJIbTaTaM UCCIIEIOBAHMUS;

— MPOBOJUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BEJIMUMH (IIJIOTHOCTD BEIIECTBA
KHUIKOCTH W TBEPAOTO TeNa; CHia TPEHUS CKOJBKCHHS, JaBJICHUE BO3/yXa;
BBITAJIKUBAIOIIAS CUJIa, JEHCTBYIOIIAs Ha TMOTPYKEHHOE B JKHUIKOCTH TEIO;
KO3(DPUIIMEHT TOJIE3HOT0 JACWCTBUSL MPOCTBIX MEXaHU3MOB), CIEAys
MPeJIOKEHHOW HHCTPYKIIMU; TIPY BHIMIOJTHEHUN U3MEPEHHI TIO]T pyKOBOJICTBOM
nejarora coOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUYUCIATH 3HAYCHUE
HCKOMOM BEJIUYHMHBI;

— co0nrofaTh TpaBWiIa TEXHUKH O€30MAaCHOCTH TpH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM MOCJE MPEABAPUTEIHHOTO O0CYKIEHUS C MEJaroroM;

— CONOCTAaBJATh MPUHIMIMBI JEHCTBUS NPUOOPOB M TEXHUUECKHUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OAPOMETp, pblYar,
MOJBIKHBIA W HETOJBMXHBIA OJIOK, HAKIOHHAs IUIOCKOCTh C OIMOPOM Ha
TUIAKTUYECKUN MaTepual;

— XapaKTepU30BaTh MPHUHIIUIIBI ICUCTBUS M3YYCHHBIX MPUOOPOB M TEXHUIECKUX
YCTPOMCTB MOCIIe MPEABAPUTEIHHOIO 00CYXACHUS C MIEAAroroM ¢ Oropoit Ha ux
omucaHuss (B TOM 4HCIE: TMOAIIMIHUKYA, YCTPOMCTBO BOJONPOBOJA,
TUIpaBIMYECKU PEcCc, MAHOMETP, BRICOTOMED, IOPIIHEBOM HACOC, apeoMETP),
UCIIONIb3YSl 3HAHHUA O CBOMCTBaxX (PU3MUECKHX SIBICHUH U HEOOXOANMbIE
(u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

— MPUBOJUTH NPUMEPHI / HAXOAUTH UHPOPMALIUIO O TMPUMEPAX MPAKTUUECKOTO
UCIOJIb30BaHUs (U3MUECKUX 3HAHUM B MOBCETHEBHOM >KM3HU J1JIs1 00eCIIeueHus
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0e30macHOCTH MpU 00pallleHnu ¢ TPUOOpaMU U TEXHUUYECKHUMH YCTPONCTBAMH,
COXPAHEHUsI 3/I0pOBbs U COOIIOACHHUS HOPM SKOJOIMUECKOrO IOBEIEHUS B
OKpPYXKaoIlEel Cpeae;

— OCYILIECTBIIATH C MOMOILBIO MIeJarora 0T00p UCTOYHUKOB MH(POpPMALUU B CETU
VHTEpHET B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HA OCHOBE
MMEIOIIMXCSA 3HAHUM U MYyTEM CPAaBHEHHS PA3IMYHBIX UCTOYHUKOB BBIACIATH
uH(pOpMaLIMIO, KOTOpas SABISETCS MPOTHUBOPEUYMBONM MIM MOXKET OBITh
HEJIOCTOBEPHOM;

— HCHOJB30BaTh NPH BBHINOJHEHUM YYEOHBIX 33JaHUN HAYyYHO-NOMYJSIPHYIO
aUTEepaTypy (U3MUECKOrO COAEpXKaHMs, CIPABOYHBIE MaTEpUalbl, PECYPCHI
cetu  MHTepHer; BnaaeTh  NpUEMaMHM  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

— cO03[aBaTh 101 PYKOBOJICTBOM II€JJarora ¢ 00CyAeHHEeM I1aHa pabOThl KpaTKue
MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 UCTOYHUKOB MH(POPMALIMH
(pU3HYECKOro COiepKaHUs, B TOM UKCIIE ITyOJIMYHO JIeJaTh KpaTKUEe COOOIIEHUs
0 pe3yibTaTax MPOEKTOB WIW YYEOHBIX HCCIEAOBAHMI; MPU 3TOM TI'PaMOTHO
MCIIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN annapart Kypca (U3HKU, COPOBOXKAATh
BBICTYIUIEHUE MPE3EHTALUE;

— MpU BHIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN MOJ PYKOBOJCTBOM
mejarora paclpefeniaTh OOS3aHHOCTM B TpYIINEe B COOTBETCTBUU C
[IOCTABJICHHBIMU 33Ja4aMM, CJIECIWTHh 32 BBIOJIHEHUEM IIJJaHA JEHCTBHM,
aJIecKBaTHO OILIGHUBAaTh COOCTBEHHBIM BKJIQJ] B JEATEIBHOCTh TPYIIIBL;
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJEWCTBUE, YUYUTHIBAs MHEHHE
OKPYXaIOIUX.

8 KUIIACC

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpOBHE JOKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHHI:

— OpPUEHTUPOBATHCA B MOHSITHUSAX U ONEPUPOBATH MU Ha 0A30BOM ypOBHE: Macca
M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABWKCHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUSI BEIIECTBA, KpPUCTAUNIMUECKUE U aMOp(dHBIC Telia, HACHIIIEHHBIH U
HEHACBIIIEHHBIN Map, BIAKXHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSS DHEPT U,
TEIUIOBOM JIBUTATElb;, 3JEMEHTAPHBIA JJIEKTPUUYECKUN 3apsjl, JJIEKTPUUECKOE
1oJjie, MPOBOJHUKU W JHUDJIEKTPUKH, TMOCTOSHHBIM JJIEKTPUYECKUM TOK,
MAarHuTHOE IOJIE;

— pa3nuuaTh SBIEHUS TIOCJE MPEABAPUTEILHOTO OOCYXKICHHS C IEIaroromMm
(TeryioBoe pacuIMpeHue/ckatve, TeIonepeaada, TEIMJIOBOE paBHOBECHE,
CMAUYMBAaHUE, KaNWUISIPHBIE SIBIICHUS, UCIIAPEHUE, KOHJICHCAlWs, TJIaBJICHUE,
KpUCTaJIU3aIUs (oTBepAEBaHUE), KUIICHUE, Temionepeaaya
(TenJIOMpPOBOHOCTh,  KOHBEKIIWS,  M3Jy4€HHUE);  DJCKTpU3alus  Tel,
B3aUMOJICCTBUE 3apSJ0B, JEHUCTBUS DJIECKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aWMOJICMICTBME MAarHuTOB, JEHCTBUE MArHUTHOTO IOJA
Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAasT WHAYKIHUS) MO OMNUCAHUIO HX
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XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢u3uueckoe sIBICHHE;

pacro3HaBaTh C TIOMOIIBIO I€Aarora MPOSIBICHUE H3YyYEHHBIX (PU3NUECKUX
SIBJICHUI B OKPY’KAIOLIEM MHPE, B TOM YUCIe (PU3UUYECKUE SIBICHUS B IPUPOE:
MOBEPXHOCTHOE HATSDKEHUE M KaWJUIAPHBIE SIBJICHUS B MIPUPOJIE, KPUCTAILIBI B
npupone, uznydenue ConHIa, 3amep3aHHe BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE pOCHI, TyMaHa, HHes, CHEra, »JJCKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MArHUTHOE IOJIe 3eMIIH,
aperid moMCoB, PO MATHUTHOTO TOJS IS JKM3HU Ha 3emiie, MOJSIPHOE
CUSTHUE; TIPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICISTh
CYLIECTBEHHbIC CBOMCTBA/MPU3HAKN (PU3NUECKUX SBIICHUII;

ONHUCHIBaTh IOJ PYKOBOJACTBOM Iefarora ¢ OOCYXJEHHEM IUIaHa padoThl
U3yYEHHbIE CBOWCTBA TeJ U (PU3UUECKUE SIBJICHUS, MCIONb3ysd (PU3MUECKHUe
BEJIMYMHBI (TeMIlepaTtypa, BHYTPEHHSS DHEPrusi, KOJIUYECTBO TEIUIOTHI,
ylieabHasl TEIUIOEMKOCTh BEIECTBA, yJ€lbHAsl TEIUIOTa IUIABJICHUS, yAeIbHas
TEIUIOTa TapooOpa3oBaHMsl, yAelbHas TEIJIOTa CrOpaHWsl  TOILIMBA,
KOA(G(UIIMEHT TMOJEe3HOTO JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAS
BIQKHOCTh BO3/AyXa, OJJIEKTPUYECKUN 3apsiji, CWIa TOKa, DSJIEKTPHUUECKOE
HAnpsDKEHUE, CONMPOTHBJICHHE TPOBOJHMKA, YNEIHHOE COMPOTHUBIICHUE
BEIIECTBA, pPabOTa M MOIIMHOCTh AJIEKTPUYECKOTO TOKA); TpPHU OIMHUCAHUU
MpaBIWJIBHO TPAaKTOBaTh C TMOMOIIBI0 Tenarora (PU3MYEeCKHi  CMBICTT
UCIIOJIb3YEMbIX BEJIUYMH, O0O3HAUYEHUS M E€AUHMLBI (PU3NYECKUX BEJIUYMH,
HaxXoAUTh (QOPMYJIbl, CBSA3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUUHY C
APYTUMH  BEIWYMHAMH, CTPOUTH TpadUKd HU3YUYEHHBIX 3aBUCHMOCTEH
(M3UYECKUX BEIIMYHH,

OTIPENENATh MOCTE MPEBAPUTEIHHOTO 00CYKACHUS C MeJaroroM CBOMCTBA Te,
du3nueckue SBJICHUS U TPOIECCHI, HCMIOIB3YS OCHOBHBIE TMOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKONM  TEOPUU  CTPOCHHSI  BEUIECTBA,  MPUHIUII
CYTIEpPIIO3UIINHU TT0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPAHEHUS 3apsija,
3akoH Oma [y ydacTka Wenu, 3axkou [[icoyna—J/lenya, 3aKOH COXpPaHEHUs
SHEPruM; MPU ATOM HAXOAUTH CIIOBECHYIO (DOPMYIUPOBKY 3aKOHAa U €ro
MaTeMaTU4YEeCKOe BBIpAKEHHE C OMOpod Ha MupoBbIE 00pa3oBaTeibHbBIC
pecypcehl;

COOTHOCHTH TOJ] KOHTPOJIEM meaarora (puznueckre npolecchl 1 CBOMCTBA Te,
B TOM YHCJIE U B KOHTEKCTE CUTyallUil MPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa,
[IPM TIOMOIIM TEarora BbIABIATh NPUYHMHHO-CJIEJACTBEHHbBIE CBSA3U, CTPOUTH
oOBsicHeHHe U3 1—2 TOrWYecKuX 1IaroB ¢ onopoi Ha 1—2 U3yuyeHHBIX CBOICTBA
bus3nUecKuX SBICHUM, PU3NIECKUX 3aKOHOB MUITU 3aKOHOMEPHOCTEH;

pelaTh TUMOBBIE PacUETHBIE 3a1aun B 1—2 NEHCTBUS ¢ OMOPOM Ha allTOPUTM,
peABapUTEILHO pa300paHHBI COBMECTHO C T€aroroM, UCIOJIb3ysl 3aKOHBI U
(dbopMybl, CBA3BIBaIONIME (DU3NUECKHE BETUYMHBI: HA OCHOBE aHAIN3a yCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBHUE, BBIABISTH HEAOCTATOK JAHHBIX IS
pelieHusl 3a/Jayd, BbBIOMPATh 3aKOHBI U (POPMYJbl, HEOOXOAMMBIE s €€
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pelleHusi, NPOBOAUTH pacu€Thl M CpPaBHUBATh IOJYyYEHHOE 3HAUYCHUE
(u3nYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

UMETh MPENCTaBICHUE O MPoOeMax, KOTOPbIE MOXKHO PEUIMTh IPHU MOMOLIH
(u3nYECKUX METOJOB IOCIIE MPEABAPUTEIBHOIO OOCYKIEHHS C IEIaroroM;
UCIIOJIb3Ys ONIMCAHUE UCCIIEI0OBAHMS, BBIAEIATH IPOBEPSIEMOE NPEIIIOI0KEHUE,
OLICHMBATh TMPAaBWJIBHOCTh TMOpPsAKA TPOBEACHUS HCCICIOBAaHUS, JenaTh
BBIBO/IbI;

YMETh HaXOJUTh C HCIOJb30BaHHEM LU(POBBIX 00pa30BaTEIBHBIX PECYPCOB
OTIBITHI TIO HAOJIOICHUIO (PU3UUECKUX SIBICHUN WM (PU3HUUECKUX CBOWMCTB TEIN
(KanwIsipHbIE SIBJIICHUS, 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro o0béma,
TEMIEPATYPbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAHUS MIPU U3JIyUYEHUU OT
[[BETa M3JIy4arOIEH/IOTIOMA0NIEH TOBEPXHOCTH; CKOPOCTh UCHAPEHUs BOJIbI
OT TEMIIEpaTypPhl KUJKOCTH U IUIOLIAN €€ TOBEPXHOCTH; ANEKTpU3aLUs Tell U
B3aUMOJEHCTBUE DSJIEKTPUUECKUX 3aps]0B; B3aMMOJICHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJIM3allis MarHUTHBIX MOJIEH MMOCTOSIHHBIX MarHUTOB; AEHCTBUS
MarHMTHOTO TOJIS Ha TIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA
AIIEKTPOJBHUTATENS MOCTOSHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSIEMBIC
MPEIOJIOKEHUs, COOMpPaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 00OPYIOBAHUS C
OTIOpOM Ha CXEMy; ONMHCHIBATH XOJ OMbITa U (POPMYIHPOBATH BBIBOABI IO
PYKOBOJICTBOM II€arora;

MMETh MPEICTABICHUS O U3MEPEHUH TEMIIEPATyPbl, OTHOCUTEIBHOMN BIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAIPSKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3WYECKUX BEJIMYMH; MpPU TOMOIIM [eJarora CpaBHUBATh
pe3yJbTaThl U3MEPEHUHN ¢ YIETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJNUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBHUCHUMOCTH OJIHOM
(u3MUecKO BEIMYMHBI OT JAPYTOM C KUCIOJb30BAHUEM MPAMbBIX W3MEpPEHUN
(3aBUCUMOCTD  COTIPOTHBIICHUSI TPOBOJHUKA OT €ro JJIUHBI, IUIOMAIH
MOTIEPEYHOTO CEYCHHUsSI U YIECIBHOTO COMPOTHBIICHUS BEIIECTBA MPOBOIHHKA;
CHJIBI TOKa, MIYIIETO 4Yepe3 MPOBOJHMK, OT HAIpPsDKCHUS HA TMPOBOJIHUKE;
UCCJIEOBAaHUE  TOCJIEIOBATENbHOTO M MApajUIeIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUJIAaHUPOBaTh HCCIEAOBaHUE, CcOOMpaThb YCTaHOBKY U
BBITMOJIHATH U3MEPEHHUS 110 PyKOBOJICTBOM I€1Arora, Cieays mpeaiokKeHHOMY
I1aHy, (PUKCUPOBATh Pe3yJbTaThl MOJYYEHHONW 3aBUCMMOCTH B BHJIE€ TaOJIMII U
rpauKoB, e1aTh BHIBOJABI MO pe3ysibTaTaM HUCCIeI0BaHUs Mocie 00CyKISHUS
C MeIaroroM;

COOTHOCUTh KOCBEHHBbIE U3MEpPEHHUs (PU3NYECKUX BENUUYMH (yIeibHas
TETUTIOEMKOCTh BEIIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, paboTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKAa): C TMOMOIIBIO0 TMeJarora IUIaHUPOBAaTh HW3MEpPEHHUS,
coOMpaTh  OKCIEPUMEHTAIBHYIO  yCTAaHOBKY, CIEAysd  MPeATOKEHHOU
WHCTPYKIIUH, U BEIYUCIISTH 3HAYCHUE BEJTMUNHEI,

coOmo/IaTh TpaBuja TEXHUKH O€30MacHOCTU TpHU padoTe C J1abopaTOpHBIM
000pyI0BaHUEM MOCJE MPEABAPUTEIHHOTO 00CYKIEHUS C MEJarorom;
COTOCTABJATh C TMOMOLIBIO TMeJarora MPUHIMIBI JEHCTBUS H3YYECHHBIX
npuOOPOB U TEXHUYECKUX YCTPOICTB C ONOPOM HA UX ONMHUCAHUS (B TOM YHUCIIE:
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CHUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBass TypOWHa, aMIIepMeTp,
BOJIBTMETP, CUETUHUK DJIEKTPUUYECKOW DHEPTHH, AJIEKTPOOCBETUTEIIbHBIC
npuOOpbl, HarpeBaTelbHbIE JIIEKTPONPUOOPHl (IMIPUMEPHI), SIEKTPUUYECKUE
PEIOXPAHUTENHU; DIIEKTPOMArHUT, 3JIEKTPOABUTATENIb IOCTOSIHHOTO TOKa),
UCIIOJIb3YsI METOJMYECKHE MaTepHallbl O CBOMCTBaX (DU3MYECKUX SBICHUM U
HeoOxoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

— pacro3HaBaTh TOCJE MPEABAPUTEILHOIO OOCYX ACHHUS C TEAaroroM IMpoCThie
TEXHUUYECKHE YCTPONCTBA W H3MEpUTENbHbIE MPUOOPHI IO CXeMaM U
CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JBUTATElIb BHYTPEHHErO CrOpaHusi, 3JIEKTPOCKOI, pEeocTar);
COCTaBIAITb CXEMBI JJICKTPUYECKMX LENed C IOCIEAOBATEIbHBIM U
napasuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 00O3HAUYEHUS
AJIEMEHTOB DJIEKTPUYECKUX LIEIEH;

— TMPUBOJUTH MPUMEPHI/HAXOAUTh MHPOPMAIMIO O TPUMEpPaX MPAKTUYECKOTO
UCIIOJIb30BaHUS (PU3NUECKUX 3HAHUH B OBCEAHEBHON KM3HU JUIsL 00€CTICUeHUSI
0e30MacHOCTH MpU OOpPAILEHUN ¢ MPUOOPAMH U TEXHUYECKUMHU yCTPONCTBAMH,
COXpaHEHUsl 370pOBbA U COOJIIOJICHUS HOPM HKOJOTMYECKOTO IOBEICHUS B
OKpYXaroUIen Cpee;

— OCYIIECTBJISITH C IOMOIIBK Menarora IMOUCK uH(popMauu (HU3NIECKOTO
colepkaHus B ceTd HTepHET, Ha OCHOBE HUMEIOLIUXCS 3HAHUM U IIyTEM
CpaBHEHUS JOTOJHUTEIBHBIX MCTOYHMKOB BBLACHATH MH(GOPMAIIHMIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

— HCIIOJIb30BATh NMPHU BBINOJHEHWU y4eOHBIX 3aJaHUil OTOOpaHHYIO IMEJarorom
HayYHO-TIOMYJISIPHYIO JUTEPATYpy (U3UUECKOrOo COAEpKaHUs, CIpPaBOYHBIC
MaTepUAIIbI, pecypchl ceTh MHTEPHET; BIageTh NTPUEMAaMU KOHCIIEKTUPOBAHUS
TEKCTa, npeoOpa3oBaHusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OIOPOM Ha aJNrOpUTM U YTOYHSIOIIUE BOIPOCHI M1E€1arora;

— CcO3/aBaTh MOJ PYKOBOJCTBOM INeAarora ¢ OOCYXIEHUEM IUIaHa padOThI
MUCBMEHHBIE U KpaTKWe YCTHBIE COOOIIeHus, 0000mas uHopMaIuoo u3
HECKOJIbKMX MCTOYHHUKOB (PU3UYECKOTO COJIEp’KaHus, B TOM YHUCIE MyOJIUYHO
IIPEACTABIATh PE3YJILTATHI IPOSKTHON WIIM UCCIIE0BATEIBCKON AEATEIBHOCTH;
IIPX 3TOM T'PAMOTHO MCIIOJIb30BAaTh M3YUYECHHBIN MOHATUWHBIN ammapar Kypca
(u3MKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3ECHTAIUEH;

— IIpH BBIIIOJIHEHUH YUEOHBIX MPOEKTOB U UCCIIEOBAHUM (PU3HUUECKUX MPOLIECCOB
O/l PYKOBOJCTBOM IeJlarora pacrpenensitb OOsS3aHHOCTH B Tpynne B
COOTBETCTBHUM C IOCTABJICHHBIMH 3aJla4aMH, CICIUTH 3a BBIIOJHEHUEM IUIaHA
NEeUCTBUIN U KOPPEKTUPOBATH €T0, aJIeKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYMIbI; BBICTPAaUBATh KOMMYHHUKATMBHOE B3aMMOJIEHCTBUE,
MIPOSIBJISISt TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

9 KJIACC

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpOBHE JOJKHBI — OTpaXarThb
c(OpPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

28



— OpHUEHTUPOBATHCS B MOHATUAX W ONEPUPOBATH MMHU Ha 0a30BOM YpPOBHE:
cucrteMa OTCcuY€ra, MaTepuaJbHas TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTH
MEXAHUYECKOT0 JBWKEHUS, Aepopmanus (ymnpyras, IJIacTHUECKas), TPEHUE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb W TEPErpy3KH; LEHTP
TSOKECTH; aOCOJIIOTHO TBEPJAOE TENO, LEHTP TSKECTH TBEPAOro Tena,
paBHOBECHE; MEXaHMYECKHE KoJieOaHWsl U BOJNHBI, 3BYK, HWH(pPa3ByK
Y yJIBTPA3BYK; JJEKTPOMATHUTHBIE BOJHBI, IIKajla JJEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U NAIbHO30PKOCTb, CHEKMPbl UCNYCKAHUSA U NO2TIOUWeHUS,
anb(da-, 6eTa- 1 raMMa-u3TydCHHsI, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

— COOTHOCHTH SBJICHHS IIOCJE MPEABAPUTEIBHOIO OOCYXIAEHUS C IEJaroromMm
(paBHOMEpHOE 17} HEPABHOMEPHOE IPSIMOJINHEHHOE JBHKEHNUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE MaJeHue Tell,
PABHOMEPHOE JIBWKECHHUE 110 OKPYKHOCTH, B3aUMOJEHUCTBHUE TEJ, PEAKTUBHOE
IBWKEHHE, KojeOaTenbHOE JBMKEHHME (3aTyXalllMe U BbIHYXKICHHbIE
KoieOaHusl), PpPE30HAHC, BOJHOBOE  JBUKEHHE, OTpPakeHHUE  3BYKa,
IIPSIMOJIMHEWHOE PACIIPOCTPAHEHUE, OTPAKEHUE U IIPEJIOMIICHHAE CBETA, IIOJIHOE
BHYTPEHHEE OTPaXEHHUE CBETA, PA3JI0KEHHUE OETIOr0 CBETA B CIIEKTP U CJIOKEHUE
CIIEKTPAJIBHBIX IBETOB, IUCIIEPCUs CBETA, €CTECTBEHHAS PAJUOAKTHUBHOCTb,
BO3HMKHOBEHUE JIMHEHMYATOr0 CIEKTpa U3JIyYEeHHs) [0 OINHCAHMIO MX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE
(u3nuecKoe SBJICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJarora MNposIBICHUE H3YyYEHHBIX (DU3MUECKUX
SBJICHUH B OKpPY>KaIOIlIeM MUpE (B TOM 4HCIe PU3NYECKUE SBJICHUS B IPUPOJIE:
OPWINBBL U OTJIMBBI, JBWKEHHE IUIaHET COJIHEYHOW CHCTEMBI, PEAKTHBHOE
IBIKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE  3BYKOB  KUBOTHBIMH,
3eMJIETPSICEHNE, CEMCMHUYECKUE BOJIHBI, IIYHAMH, 9XO, I[BETA TEJI, ONTHYECKNE
ABJICHHSI B IPUPOJIE€, OMOJOTUYECKOE ACUCTBUE BUAMMOTO, YIbTPAPHOIETOBOIO
U PEHTTEHOBCKOIO U3JyYEHHUH; €CTECTBEHHbIM paJuOaKTUBHBIA  (OH,
KOCMUYECKHE JIy4H, PAJUOAKTHUBHOE W3IYyYCHHE TPUPOAHBIX MUHEPAIIOB;
JENCTBUE PAIMOAKTUBHBIX M3IYYEHUN HA OPraHM3M YeJIOBEKa), MPU 3TOM O]
PYKOBOJICTBOM II€Jarora IMepeBOJUTh MNPAKTUYECKYIO 3a7adyy B y4deOHYIO,
BBIICIIATH CYIIECTBEHHbIE CBOMCTBA/PU3HAKH (PU3NYECKUX SBJICHUN;

— ONKCHIBATh MOJ PYKOBOJCTBOM TIenarora ¢ OOCYXXIEHHEM IulaHa padOThI
M3YYECHHbIE CBOWCTBA TeN U (DU3MUECKHUE SBIICHUS, HCHOIb3Ys (PU3NUECKUE
BEJIUYMHBI (CpEOHsAss M MIHOBEHHAas CKOPOCTb Tejla IpPH HEPaBHOMEPHOM
IBWKECHUH, YCKOPEHHE, IIEPEMEILICHNE, ITyTh, YITIOBas CKOPOCTh, CUJIA TPEHU,
CWJIa YIPYIOCTH, CHJIa TSYKECTH, YCKOPEHUE CBOOOJHOrO MaJCHMs, BEC Tea,
UMITyJIbC Tela, HMIYJIbC CHJIBI, MEXaHudeckas paboTa M MOIIHOCTb,
NOTEHUMAJIbHASL JHEPrus TeJla, MNOJHATOrO HaJl MOBEPXHOCTBIO 3EMIIH,
NOTEHINAJIBHASL DHEPTHS CKATOM NPYKUHBI, KHUHETUYECKAash SHEPIus, MOJHAs
MEXaHU4ecKasi HHEprus, MepuoJl W YacToTa KojeOaHWid, JIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHUS
Cpenbl); MpU OINHCAHUM C TOMOIIBIO YYMTENd IMPABHIBHO TPAaKTOBATh
(U3NYECKUN CMBICIT HCTONb3YyEeMbIX BEIMYMH, OOO3HAYEHHS] U EIUHUIIBI
¢u3nyecKux BEIMYMH, C OMNOPOM Ha METOJUYECKHX MaTephal HaXOAWUTh
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(GopMyIibl, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0O BEIUYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEH (PU3HMUECKUX
BEJIMYMH;

XapaKTepHU30BaTh TOCIE TPEBAPUTEIBLHOTO OOCYXKJEHUS C TIeAaroroMm
CBOMCTBA Tell, PU3NYECKUE SBJICHUS U TIPOLIECCHI, UCIOJIb3YsI 3aKOH COXPAaHEHUS
SHEPruM, 3aKOH BCEMHUPHOTO TATOTECHHUS, MPHUHIMI CYNEPIO3ULUUA CHUJ,
MPUHIIUIT OTHOCUTENbHOCTH ['anmunes, 3axkoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U TPEJIOMIICHUS CBETa, 3aKOHBI COXpPaHEHUS
3apsI0BOTO M MAcCOBOTO UMCEN MPH AAEPHBIX PEAKIUAX; MPU 3TOM HAXOJIUTh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA M €ro MaTeMaTH4YeCKOe BBIPAKEHHE C
omnopoii Ha U poBEIe 0Opa30BaATEIBLHBIC PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM Iefarora puU3ndeckue npoLecchl U CBOWCTBA TET,
B TOM YHUCJI€ U B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TIPU TIOMOIIM TI€arora MPUYUHHO-CIEICTBEHHBIC CBSA3U, CTPOUTH
00BbsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 H3yUYEHHBIX
CBOMCTBa (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;
pelmaTrh TUIOBBIE PACYETHBIE 3a1a4d B 1—2 NEHCTBUSA C OMOPOM Ha ATOPUTM,
MIpEABAPUTEILHO pa300paHHbIi COBMECTHO C, UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI,
CBA3BIBAIOIIME (DU3UUYECKUE BEIIMYMHBI: HA OCHOBE aHaJIM3a YCIIOBUS 33Ja4d
3aMHUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOUPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIWMMBIC I PEIICHHUS,
IPOBOJUTH PAcCUY€Thl W OIEHUBATH C TOMOIIBIO YUHUTENS PEaTUCTUYHOCTH
MOJIYYEHHOTO 3HAYCHHS (PU3MUECKOU BEIIMYUHBI,

UMETh MpPEeJCTaBICHUE O MpodieMax, KOTOPble MOXKHO PEHIMTh NpPU MOMOIIU
(U3MUECKUX  METOJOB; HCIOJNb3ysl ONUCAaHUE HUCCIEAOBAHMS, TOCIE
MPEIBAPUTEILHOTO OOCYXACHHUS C TEJaroroM BBIIETSATh TMPOBEPSIEMOE
MPENNoJIOKeHNe,  OLIEHWBAaTh  NPAaBHIBHOCTh  TOpPSAAKAa  MPOBEICHUS
WCCIIEIOBAHMSI, JIEJIaTh BBIBOJIbI, HHTEPIIPETUPOBATHh PE3YNIbTAThl HAOIIOICHUI
Y OTIBITOB;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OTIBITHI IO HAOMIOACHHUIO (PU3UUECKUX SBICHUN WK (HU3UIECKUX CBOMCTB Tl
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHUS HHEPIUH;
3aBUCUMOCTH TI€pHOJia KOJICOAaHWH MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTh OT aMIUIMTYIbl MaJIbIX KOJICOAHWIA;
IPSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, Pa3ioKeHHe OeJIoro cBeTa B CIEKTP;
U3Y4YEHHE CBOMCTB M300pAKEHUSI B TUIOCKOM 3€pKajieé U CBOMCTB M300paKeHUs
npeaMera B coOuparouiedl JMH3e; HaOMI0JEHUE CIUIOMIHBIX W JIMHEWYaThIX
CHEKTPOB M3JIYUYECHHS): CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 00OpyJI0BaHMS C OMOPOM HA CXEMY; OIMHUCHIBATH XOJ| OMbITA M €r0
pe3ynbTaThl, (HOPMYIUPOBATH BHIBOBI IO PYKOBOJICTBOM II€/Iarora,
MPOBOAUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHUH, Ompeaesss
CpeIHee 3HAUEHUE HU3MEpSAEMOM  BEIUYUHBI  (QoxycHoe paccmosiHue
coouparoweil JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
M3MEPEHUS/U3MEPUTENHFHOTO PUOOPa;
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MIPOBOAMUTH COBMECTHO C TME€IaroroM UCCIeI0BaHUE 3aBUCUMOCTEN (DHU3HUECKUX
BEJIMYHMH C HCMOJB30BAHUEM TPSIMBIX H3MEPEHUN (3aBUCUMOCTH IYTH OT
BpPEMEHU MPU PABHOYCKOPEHHOM JIB>KEHUU 0€3 HauallbHOM CKOPOCTH; epro/Ia
KOJeO0aHU MaTeMaTUYeCKOro MasTHHUKA OT AJMHBI HUTU; 3aBUCUMOCTH yTJia
OTpa)X€HUsl CBETa OT yIJIa MaJeHUsl U yrja MpeIoMJICHUs OT yrja MaJeHus):
nociie 00CyXIeHus MOJI PyKOBOJCTBOM II€/larora IIaHUPOBaTh HUCCIEI0BaHNUE,
co0upath YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOJYUYEHHOW 3aBUCHMOCTHU
¢uznyecKkux BEJIMYMH B BHJE TaOmull W TpaduKOB, JeJaTb BBIBOJBI IO
pe3ynbTaTaM HCCIeIOBAHNUS;

COOTHOCUTBH KOCBEHHBIE U3MEpPEHUS (PU3NUECKHUX BEIUYUH (CPETHSS CKOPOCTD
YCKOPEHHE Teja MPU PaBHOYCKOPEHHOM JBM)KEHHH, YCKOpEHHE CBOOOIHOIO
najeHusi, >KECTKOCTh TMPYKUHBI, KOIPPUIHUEHT TPEHUS CKOJBKECHHUS,
MeXaHu4eckass paboTa U MOIIHOCTh, 4YacTOTa U TMEpUoJ  KoyieOaHUMU
MaTEMaTUYECKOTO U MPYKMHHOTO MAagTHUKOB, ONTHYECKasl CHUJIa coOuparomien
JIUH3bI, PAJIMOAKTUBHBIN ()OH): C TOMOIIIBIO Me/1arora IIaHUPOBATh U3MEPEHUS,
coOMpaTh IKCHEPUMEHTANBHYIO YCTAHOBKY U BBIMIOJHATH U3MEPEHUS, CIEAYs
MPEUIOKCHHOW ~ MHCTPYKIMH;  BBIYUCIATH  3HAYCHHWE  BEIMYHMHBI |
aHAJIM3UPOBATh TOJYUYEHHBIC PE3yJIbTaThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHN;

coO0IaTh MpaBujia TEXHUKU O€30MacHOCTHU MpU padoTe C J1abopaTOpHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C ME€Jarorom;
COTOCTaBIIATh C TIOMOINBIO TIEJAarora OCHOBHBIE TMPU3HAKKA HW3YYEHHBIX
(¢usznyeckux Mojenel: MaTrepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEJO,
TOUYCYHBI UCTOYHHUK CBETA, JIy4, TOHKas JTMH3a, TJIAHETapHasi MOJENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa C OTIOPOH Ha METOANYECKUE MaTepUaIb;
XapaKkTepu30BaTh IIOCIIE TPEIBAPUTEIHLHOTO OOCYXIEHUS C TIeAarorom
MIPUHITUTIBI  IEHCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOpO Ha WX OMHUCAHUS (B TOM YHCIE: CHUIOMETP, JATYUKU TOJIOKECHUS,
PAcCTOSIHUSI M YCKOPEHUs, PaKeTa, 2XOJIOT, OYKH, MEpPHUCKOIN, QoToamnmapar,
ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, J03UMETp, Kamepa BuibcoHa),
UCTIOJIb3YSI IU(POBBIE 00PA30BATENBHBIE PECYPCHI;

UCIIOJIb30BATh IO/ PYKOBOJCTBOM I€Jarora CXeMbl U CXEMaTUYHbIC PUCYHKHU
WU3YYCHHBIX TEXHMYECKUX  YCTPOWCTB, W3MEPHUTCIBHBIX TNPHUOOPOB U
TEXHOJIOTHYECKUX TIPOIIECCOB MPH PEIICHUH YYeOHO-TPAKTUYCCKUX 3a/1ay;
ONTUYECKUE CXEMBI ISl TIOCTPOCHHUS M300pKEHUN B IUIOCKOM 3EpKaie H
cobuparomiei JuH3e;

IPUBOJUTH TPUMEPHI/HAXOAUTh WH(OpPMAIMI0O 0 TMpuUMepax NPaKTHYECKOTO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TOBCETHEBHOM KHU3HU JIJIs1 0OecTieueHust
0e30macHOCTH MPU OOPAIICHUN ¢ MPUOOPAMH M TEXHHUECKUMHU yCTPONUCTBAMH,
COXPAaHEHHUsI 370POBbsl W COOJIOACHHUSI HOPM 3KOJOTHYECKOTO TOBEIEHUS B
OKPYXarUIEH Cpee;

OCYIIECTBIISATh MO/ PyKOBOJICTBOM I€/larora nouck nHpopMauu Gu3ndeckoro
comepxkaHusi B cetd MHTepHET, caMOCTOATENbHO (POPMYJIUPYsST MOUCKOBBIN
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3ampoc, HAXOAWTh IyTH OMNPENCICHHUS JIOCTOBEPHOCTH  TOJYYCHHOU
MHPOpPMAITUU Ha OCHOBE UMEIOIIUXCS 3HAHUH 1 TOTIOJTHUTEIbHBIX HCTOYHHUKOB,
MCTIONB30BaTh TIPU BBITIOJHEHUH YYCOHBIX 3a/laHuil OTOOpAHHYIO IEIaroroM
HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy (GU3MUECKOTO COJACPIKAHUS, CIPABOYHBIC
MaTepuaibl, pecypchl ceTu MHTEpHeT; BiIaaeTh NpuéMaMi KOHCIIEKTHPOBAHUS
TEKCTa, Mpeodpa3oBaHus HHOOPMAITUU U3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO
C ONOpOH Ha aNTOPUTM W YTOYHSIIONIME BOIMPOCHI IEIarora; Co3aaBaTh IO
PYKOBOJICTBOM TIeAarora ¢ 00CYKJICHUEM TJIaHa pa0OThl MIChbMEHHBIC U YCTHBIC
COOOIICHNS Ha OCHOBE MH(MOPMAITH 13 HECKOIBKUX UCTOYHUKOB (DU3UIECKOTO
colepKaHus, IMyOJMYHO TPEACTABISTH PE3YyNbTaThl MPOSKTHOW WA
MCCIIEOBATEIIbCKOM  JICSITEIBHOCTH; TPU 3TOM TPAaMOTHO HWCIOJIL30BaTh
U3YYCHHBIM TOHSATUWHBIN anmapar u3y4aeMoro paszzaena (GU3UMKU U
COMPOBOXK/IATh BBICTYIUICHHE TMpe3eHTaMel ¢ y4€ToM 0coOeHHOCTen
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJMYECTBO YaCOB, OTBOAMMBIX HA OCBOCHHUE KaXKI0M TeMbl yueOHOTO npeameta « Dusznkar
®denepaabHON aJanTUPOBAHHONM OCHOBHOM 00Opa3oBaTelIbHOM MPOTrpaMMbl OCHOBHOTO OOMIET0 0Opa30BaHMs OOYyHAIOIIMXCS C
3aJIEPKKON TICUXMYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOIIMM paznesiom denepalibHON paboyeil mporpaMMel
yueOHoro npeaMera «Pusnkay o0pa3zoBaTesbHON MPOorpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu atom Opranusaius Brpase
caMa BHOCHUTh M3MEHEHHS B COJEp:KaHME M pacmpe/eieHrue yueOHOro mMarepuana mo rojgaM oOy4deHus, B MOCIEI0BATEIIbHOCTD
M3Y4YeHHUS] TEM U KOJUYECTBO YaCOB HA OCBOCHHUE KaXKJIOH TEMBI, OMpEleJICHUE OpraHU3alMOHHBIX (opM OOyueHHs U T.II.
OO60CHOBaHHOCTh JAHHBIX M3MEHEHUU OmpesesieTcss BhIOpaHHbIM 00pa3zoBaTesbHON opranuzanuein Y MK, WHIMBHIYyaIbHBIMU
MCUXO(U3NIECKUMH OCOOCHHOCTSIMU KOHKPETHbIX oOydaromuxcs ¢ 3IIP, cremeHpio yCBOGHHOCTH HMH YYE€OHBIX TEM,
PEKOMEHTallUSAMHU 110 0TOOPY U aanTaluy yueOHOro Marepuana no Gpu3uke, npeicTaBieHHbIMU B [10SICHUTENBHOM 3aMKCKe.

KJIACC (68 u)

TemaTuveckui OcHOBHBIE BUABI 1eSITEILHOCTH y4ALUXCSH
OcHOBHOE cofiepKaHue . N
010K, TEMa (Ha ypoBHe yueOHBIX JeiicTBHIl)

Pasnen 1. @usuka u e€ posib B NO3HAHUM OKPYsKaowero mupa (6 1)

®duznka — ®dusuka — Hayka O npupone. SIBneHus | BoliBieHHe OCHOBHBIX Pa3iM4yMii MPU MOMOIIM Ieaarora Mexny (U3HYEeCKMMH M XUMHUYECKUMU

Hayka o npupoge | npupoasl  (MC®).  ®usuueckue  sBnenns: | npepamenusmu (MC — xumus).

24) MEXaHHYeCKHe,  TEIUIOBble,  JJIeKTpHueckue, | PacrosHaBaHme ¥ KiaccuUKALUs TIOCIEe OOCYXISHHS C IeJaroroM HpH IOMOIIM HAaBOASAILINX
MarHuTHbIE, CBETOBBIC, 3BYKOBBIC. BOIIPOCOB  (DM3HUYCCKUX SIBICHUHA: MEXaHWYECKHX, TCIUIOBBIX, JJISKTPUYECKHX, MAarHUTHBIX

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.
BeJMuMHbl (2 4) | Qusuueckux BenmuuH. Pusuueckue npubopwl® | Usmepenne no o6pasily moji PyKOBOJCTBOM IENArora JIMHEMHBIX Pa3MEPOB TeNl U IPOMEKYTKOB
Hozpewnocms  usmepenuti. MexayHapoaHasi | BpEMEHHU C yUETOM MOIPEIIHOCTEH.

> MC — 3/1eMeHTBI COJIEPKAHMS, BKIKOUAIONINE MEKIIPEAMETHBIE CBA3H, KOTOPHIE MOAPOOHEE PACKPBITH B TEMATUYECKOM IUIAHAPOBAHUH.
¢ KypcuBom 0603Ha4eH yueOHbIi MaTepua, KOTOPBIHA U3y4aeTcsl, HO HE BBIHOCHTCS Ha IIPOMEXYTOUHYIO ¥ HTOTOBYIO aTTECTALHUIO.
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CHCTEMA E/IMHHUIL.

Memoncmpayuu’

1. MexaHn4eckue, TEIUIOBBIE, 3JEKTPUYECKHE,
MarHuTHbIE, CBETOBBIC SIBJICHUSI.

2. ®usndeckue mpudOpH! U MpoLeaypa IPsSMBIX
U3MEpPEHUIl  aHaJlOroBBIM W IM(POBBIM
mprdopoM.

Jlabopamopnvie pabomut u onvimel.

1. Omnpenencune LICHBI JIETICHNUS

U3MEPUTEIFHOTO mpubopa (ucronmp3yst

TEXHOJIOTHYECKYIO KapTy SKCIIEPHMEHTA).

2. W3mMepeHue paccTosiHUI.

3. W3mepenne  o0béMa

TBEPAOrO TeA.

4, Onpeoenenue pazmepos Manvlx mei.

S. W3mepeHue TeMmmeparypsl NpU IOMOILIU

JKMJKOCTHOTO ~ TepMOMeTpa M JaT4yHKa

TEMITEPaTYPHI.

6. Ilposedenue uccnedosanuss no nposepke

eunomesvi:  OANLHOCMb — NONEMA  WApUKa,

NYUWEHHO20 20PU3OHMANLHO, mem Donblle, Yem

bonvue gblcoma nycka.

KUIKOCTHU n

H3mepenue 1o obpasily moa pyKOBOACTBOM Ilearora o0bEMa XKUAKOCTH U TBEPIOrO Tela.
Wzmepenne mo o0pasiy Mo PYKOBOJACTBOM II€Aarora TeMIepaTypbl NPU MOMOIIM >KHUAKOCTHOTO
TEpMOMETpPA ¥ JaTUNKA TEMIIEPATYPBI.

BrinosHeHNe HECTIOKHBIX TBOPYECKMX 3a/JaHMH C OIOPOH Ha ajropuTM, IPEABAPUTEIHHO
pa3o0paHHbI C IearoroM Io IMOUCKY CII0cO00B H3MEPEHHUS HEKOTOPBIX (PU3HYECKUX XapaKTEPUCTHK,
HampuMep, pa3MepoB MallbIX OOBEKTOB (BOJOC, IMPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJIBIINX
paccTOsHAMN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYyXAeHHE MpeTaraéMbIX CIIOCOO0B.

EcrecTBeHHO-
HAYYHbIH METOJ
no3Hanus (2 4)

Kak ¢usuka u 1pyrue ecTecTBEHHBIE
HayKH U3y4aloT IpUpony. Ecmecmeenno-nayunwiii
MemooO NO3HAHUA: HAOIIOeHue, NOCMAHOBKA
HAYYHO20 — 80MPOCA,  BbIOGUIICEHUE — 2Unomes,
9KCHEepUMEHM NO NPo8epKe 2unomes, 00vIACHEeHUe
Habooaemozo agrenus. Onucanue ¢husuueckux
S6IEHULL C NOMOUWBIO MOOEEIL.

[Ipemmer 1 MeTOIBI HU3HKH.

Hemoncmpayuu
1. OnpeneneHne MOTPEITHOCTH
IKCIIEPUMEHTA.

BLI}Z[BI/I)KGHI/IE TUIIOTE3 MOCJC MPEABAPUTECILHOT'O o6cy>1<):[eH1/1$1 C meagarorom, O6'I)HCH$[IOHH/IX MPOCThIC
ABJICHUS, HAIIPUMED:

— T0YEMY OCTAHABIHMBACTCS JABMXKYIIEECS 110 TOPU3OHTAIBHON IIOBEPXHOCTH TEJ0;

— T0YeMY B XKAPKYIO ITOTOJTy B CBETJION O/IEXE NPOXJIa[HEH, 4eM B TEMHOM.

Br160p crioco6oB MpoBepKH IMIIOTE3 U3 IPEI0KEHHBIX 11€1ar0roM.

HaOmonenne mnpeuioKeHHBIX I1€1aroroM HCCIEJOBAaHUH 10 TPOBEpKE KaKOW-ITMOO THITOTE3BI,
HampuMep: JAJIBHOCTh NOJIETa MIApPHKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJjblie, deM Oouiblne
BBICOTA ITyCKa.

ITocTpoeHne COBMECTHO € MeAaroroM NpocTeHmux Mojenei Gu3n4eckux sBICHUH (B BUE PUCYHKOB
WIH CXEM), HApUMep MajfieHre TIpeIMeTa; MPSIMOIIMHEHHOE paclIpoCTpaHEHHE CBETa.

Pa3nen 2. IlepBoHayaibHble CBeeHUS O CTPOeHUH BelecTBa (5 1)

7 Bee Jlemonctpauuu u JlabGopatopHsle pa0oThl, NMPEACTAaBICHHBIE B COACPKAHHWH, AOMYyCKaeTcsi (MOXKHO) MPOBOJMTH, HCHONB3Ys MH(POPMALMOHHBIE W JJIEKTPOHHBIE TeXHOMoruu (1udpoBbie

00pa3oBaTeNIbHEIE PECYPCHI).
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Ctpoenue
BemecTBa (1 u)

CtpoeHne BemiecTBa: aTOMBI M MOJICKYJIBI, UX
pasmepol. Onvimul, O0okazvlgarouyue OUCKpemHoe
cmpoenue eeujecmaa.

Jlabopamopnvie pabomot u onstmsi’,

1. Ouenka gumaMeTpa aToMa METOIOM PSAAOB (C

UCTONb30BaHueM (hotorpaduii).

HabGnroneHue u HHTepIpeTanust COBMECTHO C IEaroroM OIBITOB, CBUIETENILCTBYIOIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHUH BELIECTBA: OIIBITHI C PACTBOPEHIEM Pa3IMYHBIX BEIIECTB B BOJE.

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

OrnpezeneHue nocie NpeaBapUTEIEHOT0 00CYKICHHUS C IeIaroroM pa3MepoB MAJIBIX TEIl.

JIBukeHue

H B3aHMOJIEHCTB
He YaCTHIX
BelecTBa (2 4)

JBmwxenue yacTtul BemiecTBa. CBsi3b CKOPOCTH
JBIDKCHUS Y4acTHIl ¢ TeMIieparypoil. bpoynosckoe
nBikenue, 1uddysus. Bzaumoodeticmeue wacmuy
sewjecmea: npumsdiceHue u OMmankusaHue.

Hemoncmpauyuu

1. Habmronenne GpoyHOBCKOTO JIBUKEHHUSI.

2.Habxronenue nuddysun.

3.Habnwoodenue  s6nenuil, 00BACHAIOWUXCSL
NPUMSICEHUEM UTU OMMATKUBAHUEM YACTUY
sewecmaa.

Jabopamopnwie pabomovi u onvimul

1. Oyenxa ouamempa amoma memooom psoo8
(c ucnonvzoeanuem omoepaghuii).

2.0nbITBl 10 HaOIIOJCHUIO
pacimpeHus ra3oB.

3. OnbITEl 1O OOHAPYXKEHHIO JIEeHCTBHSA CHII
MOJIEKYJISIPHOTO ITPUTSDKEHUSI.

TCILIOBOT'O

HabGmonenue n 00bsicHEHHE MTPH TIOMOIIH Te1arora OpOYHOBCKOTO JBIKECHUS U siBICHUS TUPPy3uH.
[IpoBeneHue M OOBACHEHUE C OMOPOW Ha AITOPUTM, NPEABAPHUTEIHHO Pa3oOpaHHBIA C MeJarorom
OITBITOB 110 HAOJIIOJICHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B.

[IpoBeneHne M OOBSCHEHHE OIBITOB C OMOPOW HA AJITOPUTM, IPEIBAPHTENHLHO pPa300paHHBIA C
IIE€1aroroM 110 OOHAPYKEHUIO CUJI MOJIEKYJIIPHOTO NPUTSKEHHUS U OTTAJIKUBAHUS.

ArperatHsble
COCTOSIHUS
BenecTna (2 4)

ArperatHble COCTOSIHHSI BELIECTBA: CHMpPOCHUE
23308, Jicuokocmet u meépovix
(kpucmaniuueckux) men. Bzaumocseazv medicoy
CBOUCMBAMU  GEUIECIE 8 PASHBIX ASPE2AMHbIX
COCMOSIHUAX U UX — AMOMHO-MOJEKYISAPHbIM
cmpoeHuem. Ocobennocmu azpe2ammbix
COCMOSIHULL BOOWL.

Hemoucmpayuu

1. Ha6bmronenne auddys3uu.

Omnucanue Mo pyKOBOJCTBOM Tiejiarora (C UCIIOJIb30BaHUEM MTPOCTHIX MOJIETIEN ) OCHOBHBIX Pa3IHunit
B CTPOCHUH I'a30B, JKUJKOCTEH U TBEPBIX TEJI.

HavanpHbIC mNpencTaBieHUS O MAllOW CKUMAaeMOCTH JKUIAKOCTEH H TBEPIOBIX TeJ, OONBIION
C)KMMAaeMOCTH T'a30B.

OOmwsicHeHHEe Ha 0a30BOM YpPOBHE MO KOHTPOJIEM TIeJjarora 0 COXpaHeHUH (OpMBI TBEPIBIX TEl H
TEKY4€CTHU KUJIKOCTH.

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

VYcraHoBiieHHEe € OMNOpOM Ha JHMJAKTUYECKUH Marepuajg MPOCThIX B3aUMOCBS3EM MEXIy
OCOOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJBI M CYIIECTBOBAaHMEM BOJHBIX opraHu3zmMoB (MC —
6uoorus, reorpadus).

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

8 31ech u nanee MPUBOANTCS PACIINPEHHBIH epedeHb JJab0paTOPHBIX pabOT M ONBITOB, U3 KOTOPOTO YUUTEINb JETaeT BBIOOP IO CBOEMY YCMOTPEHHIO M C yIETOM CITHCKA SKCIIEPUMEHTAIBHBIX 3aJaHHH,
nperaraeMsix B pamkax OI'D mo ¢usuke.
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Mexanuueckoe
aBuskeHue (3 u)

Mexanuueckoe [ABM)KEHUE. PaBHOMEpHOE U
HepaBHOMepHOe nBIkeHHe. Ckopoctb. Cpeduss

CKOpOCMb  NpU  HEPABHOMEPHOM  OBUINCEHUU.
Pacuér nyTu v BpeMeHu ABHKEHUS.
Jemoncmpayuu
1. HaOmroieHe  MeXaHHYECKOTO  IBHIKEHUS
Tena.
2. smepeHrne  CKOpPOCTH  MPSIMOJIMHEIHOTO
JIBYDKCHHUSL.
Jlabopamopnsie pabomol u onvimut
1. Onpenenenne  CKOPOCTH  PAaBHOMEPHOTO

IBIDKEHUS (IIapuka B KAAKOCTH, MOICIH
AIEKTPHYECKOTO aBTOMOOMIIA U T. I1.).

2. Onpenenexnue cpenHein CKOpOCTH
CKOJNIbXKCHUS Opycka WIM IIapuka 1o
HaKJIOHHOH IIJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO IBI)KEHHS M OIIPEAEICHUE €T0 MPU3HAKOB IOCHE NPEABAPUTEIHLHOTO
00CYXIEHHSI C TIeIarOTOM.

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

Pewenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOPUTM, NpPEABAPUTENBHO
pa300paHHBIN COBMECTHO C IIEJaroroM Ha OMNpEZEICHUE MyTH, CKOPOCTH ¥ BPEMEHU PaBHOMEPHOTO
JIBIDKEHHUSL.

AHaiM3 npu MOMOIIM Nejarora rpagukoB 3aBUCUMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
MJIOTHOCTH (4 1)

SIBnenue HMHEPLMH. 3axon UHepyuu.
Bzaumooeiicmsue men kax npuuuna usmeHeHus
ckopocmu  Osudcenuss men. Macca kaxk mepa
unepmuocmu mena. IlnmotHocTh BemecTBa. Céa3b
NJIOMHOCMU C KOAUYECMBOM MONEKY 8 eOuHuye
00véMma eeugecmea.

Hemoncmpayuu

1. Habnronenue SBICHUS HHEPITUH.

2. Habnronenne W3MEHEHHS CKOPOCTH IIpH

B3aMMOJICHCTBUH TE.
3. CpaBHEHHUE Macc 10 B3aUMOJICHCTBHUIO TE.

OOBsiCHCHHE TIPH TIOMOIIM TEXHOJOTHYSCKOW KapThl M TeJarora W IPOTHO3HPOBAaHUC SIBICHHA,
00yCJIOBJICHHBIX MHEPIHEH, HApUMeEp: YTO IPOUCXOAUT IPU TOPMOXKECHHH WM PE3KOM MaHEBpE
ABTOMOOMIIS, IOYEMY HEBO3MOYKHO MTHOBEHHO MPEKPATHTD IBIKCHHE HA BEJIOCHIIEC M CaMOKaTe
UT. I

HaGmronenne w 0a30BBI aHANHW3 OMBITOB MOJA PYKOBOJCTBOM TMEAArora, JIeMOHCTPHUPYIOIINX
W3MEHEHUE CKOPOCTH JIBMXKEHUS Tella B pe3yJibTare JeHCTBUS Ha HETO APYTHUX TeJl.

Pemenne TUMOBBIX pacyE€THBIX 3a/1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPHUTEIHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha ONpeJelieHHe MaccChl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenne w 0a30BBI aHANHW3 OMBITOB MOJA PYKOBOJCTBOM TMEAArora, JIeMOHCTPHUPYIOIINX
3aBUCUMOCTb U3MEHEHUSI CKOPOCTH TeJla OT €ro Macchl P B3auMoAecTBUU Tel. M3mepenue macchl
TeJa pa3IMIHBIMH CITIOCOOaMHU.

OmnpeneneHre COBMECTHO C TIEIarOroM IDIOTHOCTH TeJa B pe3ylIbTaTe N3MEPEHHs ero MacChl 1 00BEMa.
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Cuana. Buael cna
(14 9)

Cuia Kak XapaKTepUCTHKa
B3auMoyeiicTBust Ten. Cuna ynpyrocTd M 3aKOH
I'yka.  Hsmepenue  cunei ¢ nomouvio
ounamomempa. SIBI€HWE TATOTEHHS W CHJa
TsokecTH. Cuna msogcecmu Ha Opy2ux NAAHemMAx
(MC). Bec mena. Heeecomocmo. CrnoxeHue Cui,
HalpaBJIEHHBIX 1o OZIHO MIPSIMOH.
PaBropneiictBytomas cwn. Cuna mpenus. Tpenue
cKoavicenus u mpenue nokos. Tpenue 6 npupooe u
mexnuke (MC).

Hemoncmpayuu’
1. CnoxeHue cuJl, HaIpaBICHHBIX IO OJHOM
IIPSIMOH.

Jlabopamopnvie pabomol u onvimel.

1. OnpezaeneHue MWIOTHOCTH TBEPAOTO Tea.

2. OnBITH, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTD
pacTskeHus  (medopManuy) TPYKUHBI OT
TPUIJIOKEHHOHN CHIIBL.

3. OmBITBI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTH
CHJIBI TPEHHUS CKONBXEHHUs OT Beca Tena M
XapakTepa CONPHUKACAIONINXCS TOBEPXHOCTEH.

H3ydyeHne COBMECTHO C MeAaroroM B3auMoIeHCTBUS KaK MPUYUHBI U3MEHEHUS] CKOPOCTH TeJla UITH €ro
neopMarum.

Onucanre Ha HAYaJIbHOM YPOBHE PEalbHBIX CUTyallui B3aUMOJCHCTBUS TE C TOMOIIBIO MOJENEH, B
KOTOPBIX BBOJUTCS MOHATHE U N300paKEHHE CUIIBI.

M3yyenne mnoj pyKOBOACTBOM IM€Narora CHWJIbl YIPYTOCTH, 3aBHUCHUMOCTH CHJIBI YNPYTOCTH OT
YIJIMHEHUS PE3UHOBOTO IIHYPa MU MPYXKHUHBI (C MOCTPOCHUEM IpaduKa).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepuai o] KOHTPOJIEM IeAarora NpakTU4eCKUX CUTYalui,
B KOTOPBIX MPOSBISIETCS NEHCTBHE CHIIBI yNPYrocTH (YIPYrocTh Ms4a, KPOCCOBOK, BETOK JiepeBa
U 71p.).

AHanu3 ¢ Onopoi Ha IUAAKTUYECKUM MaTepuall o[ KOHTPOJIEM IEAarora CUTyalui, CBSI3aHHBIX C
SIBJICHUEM TATOTEHHUSL.

ITonnManue c oOmopoil Ha CXeMbl MPH TMOMOIIM Terarora OpOMTaJbHOTO MABIDKEHHS IUIAHET C
HCTIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa HHepLun (MC — acTpoHOMIUS).

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

HabnroneHue siBIEeHUS HEBECOMOCTH.

HabnroneHune 3a 3KCIIepUMEHTATIBHBIM TOJIyY€HHEM IIPAaBUJIA CIO0KEHUS CHJI, HAlPaBJICHHBIX BAOJb
o1HOM npsimoit. OnpesieneHye Mpy MOMOILLIY Me1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
N3yuenue noa pykoBOACTBOM IEAArora CHIIbl TPEHUS CKOJIBKEHUS U CUJIbl TPEHUS ITOKOSL.
HccnenoBanue ¢ omopoil Ha TEXHOJOTMUECKYIO KapTy 3aBUCHUMOCTH CHJIBI TPEHHUS OT Beca Teja
U CBOICTB TPYLLUXCSI IOBEPXHOCTEN.

ba3zoBriii aHanu3 ¢ onopoil Ha AMJAKTUYECKUI MaTepuaj MOJ KOHTPOJIEM IeJarora NpakTHYeCKHX
CUTYyalHi, B KOTOPHIX MPOSBISACTCS NeHCTBHE CHUIIBI TPSHUS, HCIIOJB3YIOTCS CIIOCOOBI e€ YMEHBIICHHUS
WIM yBeluYeHus (KaTaHWEe Ha JIbDKaX, KOHbKAX, TOPMOXKCHHE aBTOMOOWIIS, HCIIOJh30BAHUE
TIOINTUITHUKOB, MJIaBaHUE BOJIHBIX JKUBOTHBIX U Jp.) (MC — Ouonorus).

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEWCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPHUTEIHHO
pa3o0paHHbBIil COBMECTHO C IIE€JaroroM C UCIOJIb30BaHueEM (HOPMYJI JUIsl pacuéTa CHJIIbI TSHKECTH, CHIIBI
YOPYTOCTH, CHUIIBI TPEHUSI.

Paznen 4. JlaBie

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

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

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

Jemoncmpayuu’®

1. 3aBUCHUMOCTD

TEeMIepPaTyphI.
2. Tlepenaua qaBiaCHHS KUIKOCTHIO U Ta30M.

JaBJICHUA rasa oT

AHanu3 u oOBbSICHEHHE C ONOPOi Ha JUIAKTUYECKUH MaTepuall MojJ| KOHTPOJIEM Ie/larora OIbITOB U
MIPAKTUIECKUX CUTYAIHH, B KOTOPBIX MPOSBIAETCS CHJIA TaBICHUS.

OO0ocHOBaHHME € OTMOPOH HA TEXHOJIOTHUYECKYIO KapTy IPH IOMOIIH IeJlarora Crioco00B yMEHbLISHUS U
YBEJIMYEHUS J1aBJICHUS.

W3ydenune o pyKOBOJCTBOM II€[arora 3aBUCHMOCTH JIABJICHHS Ta3a 0T 00bEMa M TEMIIEpaTyphI.
W3yyeHne mox pyKOBOJACTBOM IIefarora OCOOCHHOCTEW Iiepeiadyd AaBICHUsT TBEPIABIMH TEJIAMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHHME PE3YJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIlECTBa B
TBEPAOM, JKUJIKOM U ra3000pa3HOM COCTOSHHSX NPEITI0KEHHBIMU (OpMYITHPOBKaMH.

Habmronenne 3a sKkcCeprMEHTaIBHBIM JOKa3aTeIbCTBOM 3akoHa [lackais.

Pemenne THIOBBIX Pacy€THRIX 3aAad B 1—2 NEHCTBHA C OMOPOH HA aJTOPHUTM, NPEIBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEIarOrOM Ha pacy€T MaBjeHHs TBEPIOTO Tea.
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JlaByenne
KuaKocTH (5 u)

3aBUCHMOCTb IaBJICHHS KUJIKOCTH OT IIIyOUHBI.
Tuopocmamuueckuii napaooxc. Coodbwarowuecs
cocyoul. I'uopasnuyeckue Mexanusmul.

Htemoncmpayuu’

1. Coobmarommuecs: CoCyabl.

2. l'mppaBamyaeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHUYECKYIO KapTy NOJ PYKOBOACTBOM IeJlarora 3aBHCHUMOCTU
JABIICHUS KUIKOCTH OT TIyOHHBI OTPYKEHUS U IIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3y4yeHne cOBMECTHO C MEaroroM COOOIIAIOIINXCS COCYIOB.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HA aIrOPUTM, NPEABAPUTENHHO
pa300paHHBIIl COBMECTHO C MEIAaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

HabGmonenue 3a 00bsiCHEHHEM NIPUHIIMIIA JEHCTBHS THAPABIMYECKOTr0 Mpecca.

AHanu3 M OOBSCHEHHWE C ONOpOH Ha JUIAKTUYECKHH MaTepHall MO KOHTPOJIEM IIeAarora
MIPAKTUYECKUX CUTyalUi, TEeMOHCTPHPYIOIUX MPOsBICHNUE JaBICHUs KUJIKOCTU U 3aKoHa [lackans,
HarpHuMep IPOLECCOB B OpraHU3Me NpH ITy0oKoBoaHOM HEIpsiHuU (MC — Ounosorus).

ATMocdepHoe
napjenue (6 1)

Atmocdepa 3emiu U aTMOc(epHOE aBlICHHE.
Tpuuunel cywecmeosanus 6030YuWHON 000I04KU

3emnu. Onvim Toppuuennu. HM3mepenue
ammocpeprozo oasneHus. 3asucumocmu
ammocgepHoco  OagneHuss Om  blCOMbl  HAO
yposuem  mopa. Ilpubopwr  Onsa  usmepenus
ammocgepHo2o 0agneHus.

Hemoncmpayuu’

1. [posBnenne neiicTBus aTMOCHEPHOTO

JIaBIICHUSI.

HaOGmonenue 3a skcriepuMEHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBIICHUS.

AHanu3 ¥ 00bsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MIPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C AEHCTBUEM aTMOC(HEPHOTO JaBJICHUS.

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

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

Pemenne THUIMOBBIX PacyETHHIX 3a1ad B 1—2 JEHCTBHUSA ¢ ONOpPOH Ha ajaropuTM, HpeaBapHUTEIEHO
pa3o0paHHBIl COBMECTHO C IIEAaroroM Ha pacyét aTMOC(HEPHOTO JTaBICHHUS.

H3ydeHue mox pyKoBOJICTBOM IeJlarora ycTpolcTBa 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.

Htemoncmpayuu’

1. 3aBUCHMOCTD  BBITQIKHBAIOIIEH CHJIBI  OT

o0béMa NOrpyXEHHOH wacTH Tena U

TUIOTHOCTH JKUJIKOCTH.

2. PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI  BECy

BBITECHEHHOM >KUIKOCTH.

3. YcrnoBue 1aBaHMs TeN: IUIABaHUE WIIU
MOTpYXEHUE TE€I B  3aBUCUMOCTH  OT
COOTHOLLEHUS TNIOTHOCTEH Tea U AKUAKOCTH.

Jabopamopnvie pabomot u onvimul.

1. UccnenoBanue 3aBUCUMOCTH Beca Tena B
Bo/ie OT 00B&Ma MOTPYXEHHOU B JKUAKOCTH
YacTH TeNa.

2. Onpenenenne  BBITAIKUBAIOIIEH  CHIIBI,
JEUCTBYIOIIEH Ha TeJo, IOrpyXEHHOE B
JKUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIONIEH
CUJIbI, IEHCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT
Macchl Tena.

4. OnbITEL, JEMOHCTPUPYIOUIME 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHJIBI, JAEWCTBYIOLIEH Ha
TEJO B )XHUIKOCTH, OT 00bEMA MOTPYKEHHON B
JKUAKOCTh YacTH Tejla U OT IUIOTHOCTH
JKUAKOCTH.

5. Koncrpyuposanue apeomerpa WIH
KOHCTPYHPOBAHHE JIOJKH U OINpeaeneHne eé
rpy30M0IbEMHOCTH.

Habmronenne 3a sKCTIeprIMEHTATFHBIM 00HAPY)KEHHEM ASUCTBHS KUIKOCTH U Ta3a Ha IIOTPYKEHHOE B
HHUX TEJIO.

OmnpenesneHne ¢ OMOPOH Ha TEXHOJOTHYECKYIO KapTy BRITAIKABAIOIICH CHIIBI, IEHCTBYIOMIEH Ha TETIo,
MOTPYKEHHOE B KUAKOCTb.

Habmronenue 3a mpoBeeHNEM U 00CYKICHHE COBMECTHO C TIEIaroroM OITBITOB, IEMOHCTPHUPYIOIINX
3aBHCUMOCTH BBITAIKHBAIONICH CHIIBI, IEHCTBYIOMICH HA TEJO B KUIKOCTH, OT 00BEMA MOTPYKEHHOU
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
Ppa300paHHBI COBMECTHO C TIEIaroroM Ha MPUMEHEHHE 3aKOHA ApPXUMENa M YCIOBHS TUIABaHUS TEI.
KoHcTpyupoBanue npu nmomoiy negarora apeoMerpa Wik KOHCTPYHUpPOBaHUE JIOJKH U OIPENEICHUE
€€ Tpy30IIOABbEMHOCTH.

Pazpnen 5.

Pabora u mougHocTh. JHeprus (12 u)

Pa6ora
M MOLIHOCThH
Gy

Mexanunueckas pabota. MOIIHOCTH

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPENICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
NajJeHUM Telda M CWIbl TPEHUS IPU PAaBHOMEPHOM IIEPEMEILEHUHU Teja 10 TI'OPU30HTAIbHOU
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOITHOCTH, Pa3BUBAEMON IIPH MOABEME T10 JIECTHHIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa300paHHBI COBMECTHO C TIEIar0OrOM Ha pacdyéT MEXaHNIEeCKOI paboThl 1 MOIITHOCTH.
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IIpocrbie
MeXaHUu3MblI (5 4)

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS
IUIOCKOCTh.  [Ipasuno  pasnogecusi  pwiuaea.
Ilpumenenue npasuna pagnogecus pwviuaza K
onoky. «3onomoe npasuno» mexamuxu. KIIJ
MPOCTBIX MEXaHW3MOB. I[IpocTele MEXaHH3MBI B
OBITY M TEXHUKE.

Hemoncmpauyuu

1. [Tpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnsie pabomol u onvimut

1.0npenenenrie pabOThl CHIBI TPEHUS IPU

PaBHOMEPHOM JIBIDKEHUT Tena o
TOPH30HTAIBHON TTOBEPXHOCTH.
2. UccnenoBanue yclioBUI paBHOBECUS pbluara.
3. Usmepenne KIIJI HakIOHHOHW TJIOCKOCTH
(3MeKTpOHHAsS IEMOHCTPAIIHS).

HavanpHOEe TOHUMAaHKE BBIMIPHINIA B CHIIC MIPOCTHIX MEXaHU3MOB Ha MPUMEPE phlyara, MOABIKHOTO
Y HENOJABHKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBaHue COBMECTHO C MEAAroroM yCJIOBHsI pAaBHOBECHUS phlUara.

OOHapy»keHHe [10]] pyKOBOJCTBOM Ie/larora ¢ Omopoi Ha JUIaKTUIEeCKUIi MaTepHall CBOUCTB MPOCTHIX
MEXaHU3MOB B Pa3JIHYHBIX HHCTPYMEHTaX U MPHUCIOCOOJICHHUSX, UCIONB3YEMbIX B OBITY U TEXHHUKE, a
TakXKe B XKUBBIX oprannzMax (MC — 6uoorus).

HabmroneHue 3a SKCIiepUMEHTAIBHBIM JOKA3aTEIb,CTBOM PABEHCTBA PAOOT MPU MPUMEHEHHH MPOCTHIX
MEXaHU3MOB.

Onpenenenue noa pykoBoacteoM menarora K11/l HaKJIOHHOM TIOCKOCTH.

Pemienne TUNOBBIX pacd€THBIX 3a7ay B 1—2 JCUCTBHS C OMOPOW HA AJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIl COBMECTHO C MEAAaroroM Ha MPUMCHCHHE MpPAaBUJIa PABHOBECHUS phlyara M Ha pacuéT
KIIA.

Mexanuueckasi
sHeprus (4 4)

Mexanuueckas dHeprust. Kuunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00HO20
8UO0A MeXAHUYecKol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHHMs SHEPTUU B MEXaHHUKE.

JlabopaTopHbie padoThl H ONBITHI.

Ha6J’IIO,Z[€HI/I€ 3a SKCICPHUMCHTAJIbHBIM OIPCACIICHUEM U3MCHCHUA KHHECTHYCCKOH M HOTGHI.[PIaJ'ILHOﬁ
OHEPIrUu TEJia NPU €ro CKaTblIBaHUU 11O HaKJIOHHOH INTOCKOCTH.

qJOpMyHPIpOBaHI/Ie COBMCCTHO C @OIEaaroroM Ha OCHOBC MHCCJICAOBAHMA 3aKOHa COXpPaHCHUS
MEXaHUYIECKOM OHCPIrUu.

HpeHCTaBHeHI/Ie IIpy NOMOIIH Tiegarora rpanul IpuMEeHUMOCTH 3aKOHA COXPAHCHUS DHCPTHU.

1. Uzyuenne 3aKOHa coxpaHeHus1 | PemreHne THUIOBBIX pacu€THBIX 337a4 B 1—2 NIEHCTBHA C ONMOpPOH Ha alroOpuUTM, MPEIBapUTEILHO
MeXaHUYeCKOH SHEeprun (anekTpoHHas | pa3o0paHHbI COBMECTHO C T1€J]aroroM ¢ MCI0JIb30BAHUEM 3aKOHA COXPAHEHHSI SHEPTHH.
JIEMOHCTPAIIHS).
Pe3epBHoe Bpems (3 u)
8 KJIACC (68 u)

TeMaTu4ecKHid
0J10K, TEMBI

OcHoBHOe cogep:KaHue

OcHoBHbIE BU/BI 1€SIT€IbHOCTH YUALIUXCS
(Ha ypoBHe y4eOHBIX el CTBHUIl)

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
cocTosiHUMM  BewecTBa. Kpucmannuueckue —u
amopgnvie mena. OOvsACHeHUe CBOUCME 2a308,
ocuokocmeti U meepoblX mMel HA  OCHOGe
NONOJHCEHUL MONEKYNAPHO-KUHEMUYECKOU Meopul.
CmauuBaHue u KanuisApHele saenenus. Tennogoe
pacuwiupenue u cocamue.

JMemoncmpayuu?®

1. HabGnronenre 6poyHOBCKOTO JBUKECHHUS.

2. Habmoaenue nuddy3uu.

3. Habnronenue  siBNeHUi

KalWUIIPHBIX SBICHHUH.

4. HabnroneHue TEIIOBOTO paclIMpeHus Tell.

5. I3MeHeHne [aBieHHS Ta3a IpH M3MEHEHUH

00bEMa 1 HarpeBaHUH HITH OXJIAXKICHUH.

Jabopamopnvie pabomot u onvimul.

1. OmeITEI IO OOHAPYKECHUIO ICHCTBUS CHUT

CMadYuBaHUA n

MOJIEKYJISIPHOTO MIPUTSDKEHUS (v
3JIEKTPOHHAS IEMOHCTpAITHS).

2. OmeITBl 1O  BHIPAIIMBAHUIO KPHUCTAJIOB
[IOBapEHHOM COJIM UJIU caxapa.

3.0mbITBl 1O  HAOJIOAEGHUIO  TEMJIOBOTO

pacliupeHusi Ta30B, JKUJIKOCTEH U TBEPABIX
Tell.

4. OnpeneneHue AaBlIeHHUs BO3ayXa B OaiiioHe
LIITpHUIA.

5. OnBITHI, JI€MOHCTPUPYIONIHE 3aBHCUMOCTD
JaBJIeHUs] BO3IyXa OT ero o0béMa H
HarpeBaHUs WU OXJIAXKCHHUS.

6. Ilposepka eunome3sol TUHEUHOU 3A8UCUMOCTU

Onumbl cmonbuxa JlcuoKocmu 6
mepmomMempuyecKkoul mpyoxe om
memnepamypbi.

Habmronenne n WHTEpIpETanys COBMECTHO C IIEIarOrOM OITBITOB, CBHICTEIHCTBYIONINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BELIECTBA: OIBITHI C PACTBOPEHUEM PA3IUUHbBIX BEUIECTB B BOJIE.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABaAPUTENHHO
Ppa300paHHBI COBMECTHO C IIEJArOrOM IO OLCHUBAHUIO KOJUYCCTBA ATOMOB MJIH MOJICKYJT B STHHHUIIC
00BEMa BeleCTBa.

[IpencraBneHue Mpu MOMOIIM MEAarora OPOyYHOBCKOTO BHKCHUS, sBlcHUS TU(Qy3un u pazaunduii
MEXAY HUMH Ha OCHOBE IOJIO)KEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
OOBsicHeHHE TIPH TIOMOIIH TIeIarora ¢ ONOPOi Ha JUIAKTUYECKUN MaTepHall OCHOBHBIX Pa3lunii B
CTPOCHUM Ta30B, JKUAKOCTEH W TBEPABIX TEI C HCIHOJB30BAHUEM IIOJOKEHUH MOJIEKYJSIPHO-
KMHETUYECKOM TEOpHUN CTPOEHUS BEILIECTBA.

[IpoBeneHue noJ pykoBOACTBOM IIEAArora OIbITOB 10 BRIPAILMBAHUIO KPUCTAIJIOB [IOBAPEHHON COIU
WJIM caxapa.

[IpoBeneHne COBMECTHO C MearoroM U 00BICHEHHE U3 MPEATOKEHHOTO MEPEYHS BHIBOJIOB OIBITOB,
JIEMOHCTPHUPYIOIINX KaNWLISPHbIE SIBJICHUS U SIBIICHUE CMAauUBaHUS.

OOBsACHEHHUE C OMOPOI Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOJCTBOM IEIarora poJiu KanuuIIPHBIX
SIBIICHUI JJTs1 TIOCTYIUICHHUSI BOJIbI B opranu3M pacteruit (MC — Ouosorus).

HabnrogeHne onbITOB 10 HAOIIOACHHUIO TEIUIOBOIO PACIIMPEHUS Ta30B, KHUIKOCTEH 1 TBEPBIX TEL.
OOBsACHEHHE C OTOPOI Ha TEXHOJIOTHYECKYIO KapTy MO/ PYKOBOJCTBOM IeIarora COXpaHeHust 00bEMa
TBEPHBIX TEJ, TEKy4ECTH KUIKOCTH (B TOM YHCIE, Pa3HHIBI B TCKYYECTH IS pa3HBIX KUAKOCTEN),
JTaBJICHUS ras3a.

HabmroneHue 3a mMpoBeIGHUEM OIBITOB, TEMOHCTPUPYIOIINX 3aBHCHMOCTE JAaBICHHS BO3IyXa OT €ro
00béMa W HarpeBaHUs WM OXJKICHUSA, M UX OOBSICHCHHE Ha OCHOBE AaTOMHO-MOJEKYJISPHOTO
YUEHHUSL.

AHanu3 Mpu MOMOIIM TMeAarora ¢ Omopold Ha JUAAKTHUYECKUA MaTepual NMPaKTHUECKUX CUTYaIHi,
CBSI3aHHBIX CO CBOMCTBAMU Ia30B, )KUJIKOCTEH U TBEPJIBIX TEII.
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TenoBbie
npoueccsl (21 )

Temnepatypa. Césnze  memnepamypsvi  CO
CKOPOCMbIO MENNI06020 OBUINICEHUSL YACIUY,.
Buytpennsis sHeprus. Cnocobvl  usmenenus:
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 KPUCMALIULECKUX

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

OHeprus  TOIUIMBAa.  YJenbHas  TemioTa
CTOpaHusl.

Ipunyunvr pabomsr mennogvix Oguzamenei.
K1l Mennioe02o
osucamens. Tennosvie Ogucamenu u 3awuma

oxpyacaroueti cpeovt (MC).

3akon coxpanenus u npespawjenus dHepeUU 6
mennosvix npoyeccax (MC).

JMemoncmpayuu’®

1. ITpaBuna u3MepeHHs TEMIIEPaTypHI.

2. Bujpl Temionepeaayn.

3. OxyaXkJIeHue NPU COBEPIICHUH PaOOTBHI.

4. HarpeBanue 1Tipu COBEpUICHHH PaOOTHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEIJIOEMKOCTEH  pa3IMYHBIX
BEIIIECTB.

6. HaOironenne kumnenus.

7. HaOmoneHne 1OCTOSHCTBA — TEMIIEPATyphI

[IPH TUIABJICHUH.
8. Mojenu TENI0BBIX ABUTaTEIEH.
Jlabopamopusie padbomol u onvimel.

1. Ilposepka cunome3swvl AuHeHOU 3A8UCUMOCTU

ONuUHbI cmonbuxa JlcuoKocmu 6
mepmomMempuyecKkou mpyoxe om
memnepamypbol.

2.Hab6monenue HA3MEHEHHUs BHYTPEHHEH

OOocHOBaHHME TO MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabmnroneHue 3a NpoBeZIcHUEM OIBITOB, JEMOHCTPUPYIOLINX U3MEHEHUE BHYTPEHHEN 3HEPTuM Tena B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
Ppa3Iu4HbIE BUABI TEIJIONEPEAAUHN: TEIIONPOBOIHOCTD, KOHBEKIINIO, U3TyUYEHHE.

HccnenoBanue ¢ omopoil Ha TEXHOJOTMUYECKYIO KapTy IOJ PYKOBOACTBOM I€Aarora sBJICHUS
TEIUI000OMEHA TIPH CMEIIUBAHUH XOJOAHOHN U TOpSYIEH BOJIBI.

Habmronenne ycTaHOBIICHHS TEIIOBOTO PAaBHOBECHS MEX/TY TOPSYEH U XOJIOTHOW BOJIOM.
OmnpepesneHne P MOMOIITH [TEAarora KOJIMIeCTBa TEIUIOTHL, IOJTYIeHHOTO BOIOW IIPH TETNIOOOMEHE ¢
HarpeTbM MeTAJUINYECKUM IIHIIHHIPOM.

Omnpepenenue 1o TadyuNe YACIbHON TEINIOEMKOCTH BEILIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBIl COBMECTHO C IMENaroroM, CBSI3aHHBIX C BBIYUCICHHEM KOJHMYECTBA TEIUIOTHI U
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

AHanu3 Hpu TIOMOIIM I€farora CUTyallMid MPaKTHUECKOTO HCIONb30BaHUS TEIUIOBBIX CBOMCTB
BEIIECTB W  MAaTepHaliOB, HampUMep B  IENIX  DHEProcOCpPeKeHHs:  TEIUIOM3OJISAIIHS,
SHEeprocOeperaroIIne KPBIIIH, TEPMOAKKYMYIISTOPHI | T. 1.

HabmroneHue siBIeHMA HCTTApSHUS U KOHACHCAIHH.

Habmronenue 3a ncciiegoBaHIEM MpoIlecca HCIapeHHs Pa3InIHBIX KAIKOCTEH.

OO0BsICHEHHE TIO ANTOPUTMY COBMECTHO C TIEIaroTroM SIBIICHUH HCTIApEHISI U KOH/ICHCAIINY Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YYEHHUSI.

HabGmtonenue 1 00bsicHEHHE MTpoliecca KUIEHHsI, B TOM YKCJIe 3aBUCMMOCTH TeMIIEPaTypbl KUIICHUS OT
JTaBJICHUSL.

Omnpenenenye 1o TabIuIe OTHOCUTEIHFHOM BIaXXHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

CpaBHeHHE 10 IUJITaHY MPHU TOMOIIM IIEAArora IpPOIECCOB IUIABJIEHHUS KPUCTAJUIMYECKUX Tell
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

OmnpenerneHue 1Mo TaOIUIE YASITBHONW TEIUIOTHI TUIABJICHHUS JIbJA.

OOBsicCHEHHE TI0 CXeMe TociIe OOCYKIICHHS C TIeNaroroM sBJICHUH TUTaBICHHS W KPUCTAIUIH3aluN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HAa AJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBII COBMECTHO C I1€1arOTOM, CBSI3aHHBIX C BBIYHCIICHHEM KOJIMYECTBA TEIUIOTHI B Ipoleccax
TETUIOTIepeauy IPH IJIABJICHUH U KPUCTAJUIM3ALNH, HCIIAPEHUH ¥ KOHACHCAIIHH.

AHanu3 npu MOMONIM TEeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTHYeCKOTO
MPUMEHEHHsI SBJICHUH IUIABICHUS W KPUCTAUIM3AIMM, HANpHMEp, IOIyYCHHE CBEPXUUCTHIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

AHanu3 Ipy TTOMOITH Tle1arora padoTel ¥ 00BSICHEHNE IPUHIINIIA IeHCTBHS TEIUIOBOTO IBUTATEIIA.
Brruncnenue KoaM4YeCcTBa TEIUIOTHI, BBIACISIOMIEIOCS NPU CTOPAaHNH Pa3IMYHBIX BHIOB TOIUINBA, H
KII[ nBurarens.

OOcyxJeHne COBMECTHO C IIEJaroroM SKOJIOTHYECKHX IIOCIIEICTBUI MCIOIb30BaHUS ABHIaTeNeH
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SHEPIHH Teja B Pe3yNbTaTe TCIUIONCPEIaun U
PpabOTHI BHEIITHUX CHIIL.

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

4. Onpeoenenue KoJuyecmea meniomsol,
NOJYYEHHO20 000U Npu Menioobmene ¢
Hazpemuvlm MEMALIUYeCKUM YUTUHOPOM.

5. HccnenoBanue npouecca HCIapeHus.

6. OnpenencHre OTHOCUTEIBHON BIAKHOCTH
BO3/yXa.

7. Onpedenenue yoenvHol menjiomsl niaeieHus
nboda.

BHYTPEHHET'0 CTOPaHHUs, TEIUIOBBIX U THApo3aekTpocTaHIui (MC — 3Kon0rus, XuMus).

Paspen 7. DilekTprnyeckre 1 MATHUTHBIE siBJIeHUs (37 1)

DileKTpuyecKne
3apsabl.
3apsiKeHHbIE
Tesaa U UX
B3anMoJielicTBHe
(7 4)

Onexmpusayus men. JIBa poaa 3MEKTPHYSCKUX
3apsnoB. BlamMopelicTBue 3apsDKCHHBIX — TeIl.
3axon Kynona (3asucumocmuo cunvl
83AUMOOCUCMEUSL 3APAICEHHBIX el ON BETUYUHD
3aps008 U paccmosHus Mexicoy meiamu).

DnekTpudeckoe  Tode. Hanpsxcénnocmo
anexmpuyeckozo noaa. Ilpumyun cynepnosuyuu
2NIEKMPUYECKUX noell (Ha KauecmeeHHOM YPOBHE).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulii NeKMPUYeCKuil 3aps0.
Cmpoenue amoma. TIpOBOJHUKH U ITUAIICKTPUKH.
3aKoH COXpaHEHUS ICKTPUIECKOTO 3apsia.

Hemoncmpayuu’

1. DnexkTpuzanus Teul.

2. JlBa poma DJIEKTPUYECKUX 3apsAJOB H

B3aUMO/ICHCTBUE 3aPSIKEHHBIX TEJl.

3. YCTpOHCTBO U ACHCTBHE DJIEKTPOCKOTA.

4. DnexTpocTaTHyecKast HHAYKIIHS.

5. 3aKOH COXPaHEHHS INEKTPUIECKHUX 3apsi/IOB.

Jlabopamopusie padbomol u onvimel.

1. OmBITEL IO HAOMIOJACHUIO DIICKTPHU3ALUU TEIl

WHAYKIUEH U IPU CONPUKOCHOBCHHUH.

HabmroneHue 3a MpoBeAGHUEM OTIBITOB TI0 AJICKTPU3AIIUH TN MPU CONMPUKOCHOBEHUH W MHITYKITHEH.
Habmronenne n oObACHEHNE C OMOPOI HA TUAAKTUICSCKUN MaTeprall B3aUMOICHCTBUS OJHOMMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OOBsCHEHUE MPH MOMOIIIY TIeIarora MPUHIIKIA ISHCTBUS 3JICKTPOCKOIIA.

OOBsCHEHHE COBMECTHO C TIEJaroroM SIBICHHHA O3JCKTPU3AI[MM IIPH CONPHUKOCHOBEHHH TEI W
WHIYKLIMEHN ¢ UCTIOb30BaHUEM 3HAHUI O HOCUTENSAX SJIEKTPUUYECKUX 3aps/I0B B BEIIECTBE.
PacnozHaBanne u OOBSCHEHHE 10 CXEME COBMECTHO C TMEJaroroM SBJICHUN JIIEKTPU3AIUU
B IIOBCEJHEBHON KU3HU.

HabmroneHune u 00bsICHEHHUE C OMTOPOY HA TEXHOJIOTHUYECKYIO KApTy OIBITOB, MILTIOCTPUPYIOIIUX 3aKOH
COXpaHEHHUs JIEKTPUUECKOTO 3apsa.

HabmroneHne onpITOB IO MOJISITUPOBAHHIO CHIIOBBIX JTMHUH 3JICKTPUIECKOTO TOJIS.

HccnenoBanue moja pykoBOJACTBOM IeJarora ACMCTBHS 3JIEKTPUUYECKOrO MOJISI Ha MPOBOAHHUKH U
JTUDJIEKTPUKU
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IMocTostHHBIH
3JIeKTPUYeCKUil
ToK (17 4)

DNeKTpUYECKHil TOK. Yceaosus cywecmeosanus
NeKMpuyecko2o moxa. VICTOUHUKH TIOCTOSIHHOTO
ToKa. J[efCTBUS DIIEKTPUYECKOTO TOKaA (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). OIeKMPU4ecKuti mox
8 JACUOKOCAX U 2A3aX.

PaGora W MOIIHOCTH 3JIEKTPUYECKOrO TOKA.
3axon [owcoyna—Jlenya. Dnexmpuueckue yenu u
nompedumenu 31eKMPUYEcKoll sHepeuu 6 Obimy.
OnexTpudeckas menb. Cuna Toka. DIeKTPHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  NPOBOJIHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

Juisi  ydacTka uend. llocienoBaTenbHOE U
napajuieJisHoe COCIMHEHUE MPOBO/IHUKOB.
Kopomxoe 3amvixkanue.

JMemoncmpayuu’®

1. IIpOBOAHUKY U AUIITEKTPHUKH.

2. MopaenupoBaHue CHJIOBBIX JTUHUR

3NEKTPUYECKOTO OIS,

. MlcTOYHHUKH TOCTOSTHHOTO TOKA.

. JleficTBUS 3JIEKTPUUECKOIO TOKa.

. DNEKTPUYECKUI TOK B KHUIKOCTH.

. T'a30BbIii pa3psa.

. I3sMepeHne cuipl TOKa aMIIepMeTpoOM.

. I3aMepeHne aJIeKTPUYECKOTO  HANpsHKEHUS

BOJIETMETPOM.

9. PeocrtaT 1 Mara3uH CONPOTUBICHUII.

Jlabopamopnvie pabomol u onvimel.

1. HccnenoBaHue AEUCTBHS SIEKTPUUECKOTO
TOJISl HAa TIPOBOJAHUKHU U TUDJIEKTPUKU.

2. COopka u mpoBepKa pabOTHI IEKTPHUIECKON
eI OCTOSTHHOTO TOKA.

3. H3MepeHue u peryanpOBaHUE CHIIBI TOKA.

H3MepeHne u peryiupoBaHue HATIPSKCHUS.

5. HUccnedosanue 3aucumocmu Cuiibl MOKd,
uoyueeo yepes pezucmop, om
CONpOMuUBIeHUs pe3UCmopa U HANPAICEeHU.

6. Onwvimvi, demoncmpupyiowue 3a8UcUMOCHb
9NEKMPUYECKO20 conpomusnenus
NPOBOOHUKA Om €20 OJUHbL, NIoWaou
NONePeyHo20 ceyeHus i Mamepuad.

7. Ilposepka npasuia crodxiceHus HanpaiceHul
npu NOCie008amenbHOM COEOUHEHUU O8YX

03 ON DN bW

»

Habmrogenne pa3inuyHBIX BHIOB ICHCTBHUS DJCKTPHUECKOTO TOKAa M OOHApY)XKCHHE COBMECTHO C
ME€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEIHEBHON KU3HMU.

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

HaGmronenue 3a jeMoHCTpanyen u3MepeHusl 3JeKTPUUECKOTO HAMPSKEHHUs] BOIBTMETPOM.
IIpoBeneHne u OOBSICHEHHE MPH MOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOUIMX 3aBUCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAU IOMNEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIuel HCCIEJOBAaHUS 3aBHCHMOCTH CHIIBI TOKa, NMPOTEKAIOIIEro depes
pe3ucTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSKEHHS HA PE3UCTOPE.

bazoBrie npencTaBneHrs 0 NpaBUIaX CIOXKEHUS HANPSLDKEHUH NPU MOCJIENOBATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npecTaBIeHUs O paBUiIaxX AJIs CUIIBI TOKA IIPU apaJLIEIbBHOM COCJUHEHUH 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 ajlrOpuTM, MpeaBAPHUTEIHHO
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 PYKOBOJACTBOM IIearora paOoOTHI
3JIEKTPUYECKOTO TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

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

OO0BscHEHHE TIOCIIE PACCYKACHUS C TIEJarOrOM M COCTaBJIEHHUE TIaHA-KOHCIIEKTa MPUYHH KOPOTKOTO
3aMBIKaHUA U NIPUHLKIA IEHCTBUSA IJIABKUX MPEAOXPAHUTENEH.

Pewenne TUMOBBIX pacyE€THBIX 3a1ay B 1—2 NEHCTBUS C ONMOPOH HAa alrOpUTM, NpEABAPUTENBHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONIb30BaHueM 3akoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS 3JICKTPUIECKOTO TOKA B KHUIKOCTH.
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pe3uUcmopos.

8. Ilposepxa npasuna 01 cuivl moxa npu
napanienbHoM COeOUHEHUU Pe3UCTNOPOS.

9. OmpenencHue pabOTHI  3JICKTPHUUCCKOTO
TOKa, HAYILETO Yepe3 PEe3nUCTop.

10. OnpeneneHre MOLIHOCTH 3JIEKTPHUECKOTO
TOKa, BEIJICISIEMON Ha PE3UCTOPE.

11.UccnenoBanne 3aBHCHMOCTH CHJIBI TOKa,
WAYIIEro Yepe3 JIAMIIOYKY, OT HaIpsHKCHUS
Ha HeM.

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

ITocTossHHbIe MaruuTel. B3aumoeiicteue
MOCTOSIHHBIX MarHuToB. Mazcnumnoe none.
Maenumnoe none 3emau u e2o 3navenue o
arcusHu Ha 3emae. Onvim Opcmeda. Maenumnoe
noie snekmpuyecko2o moka. Ilpumenenue
91EeKMpOMAcHUMO8 8 mexHuke. /leticmaue
MASHUMHO20 NOJA HA NPOBOOHUK C THOKOM.
Dnexmpoosuzamenb NOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneii 6
MEeXHUYECKUX YCMPOUCMEax U Ha mpaHcnopme.
Jemoncmpayuu’®
1. BzaumopeiicTBHe MTOCTOSTHHBIX MAarHUTOB.
2. MonenupoBaHue HEBO3MOKHOCTH
pazieNieHus MOJIF0COB MarHuTa.
3. MonennpoBaHue MarHUTHBIX noJiei
IMOCTOSSHHBIX MAarHHUTOB.
4. OmbIT Dpcrena.
5. MaruuTHOE€ 1oJie ToKa. DJIEKTPOMAarHuT.
6. JleiicTBre MarHUTHOIO TOJIsSI HA POBOJIHUK C
TOKOM.
7. DneKTpoABUTaTENh TTOCTOSIHHOTO TOKA.
Jlabopamopusie pabomol u onvimel.

1.  HccrnemoBanue MarHUTHOI'O
B3aMMOJCHCTBHUS MOCTOSIHHBIX MarHUTOB.

2.  VI3yueHue MarHUTHOTO MOJISl TOCTOSTHHBIX
MarHUTOB TIPY X OOBEMHECHUH U Pa3ICICHUH.
3. Uccnenosanue JIEUCTBUS
ANEKTPHYECKOTO TOKA Ha MATHUTHYIO CTPEIKY.
4. OnblThl, JIEMOHCTPUPYIOLINE

3aBHCHUMOCTH CHIIBI B3aUMOJICHCTBHUS KaTYIIKHA C
TOKOM W MarHHUTa OT CHIIBI TOKA W HATIPABJICHUS
TOKA B KaTyIIKe.

5.  HW3yuenue aecTBUS MarHUTHOTO MOJIS HA
MIPOBOJTHUK C TOKOM.

6.  Koucmpyuposanue u usyyeHue pabomul
anexmpoosuzamens.

7.  Wsmepenue KIIJ[ snexTpoaBurareabHOH
YCTQHOBKH.

HccnenoBanue o pyKoBOACTBOM Ielarora MarHUTHOTO B3aMMOIEHCTBHS OCTOSHHBIX MarHUTOB.
H3yyenue ¢ omnopoil Ha TEXHOJIOTMYECKYIO KapTy IOJ PYKOBOACTBOM II€NAarora MarHUTHOIO IIOJIA
MIOCTOSTHHBIX MarHUTOB NPY UX OOBEANHEHUH U Pa3/ICIICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenne mox pykOBOACTBOM MENATOra sIBIICHUS] HAMAarHUYMBAaHUS BEIECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS IEKTPHYECKOrO 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 npH NOMOLIM MeJarora CUTyaluil IpPakTUUYECKOro IPUMEHEHHUs 3JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUUECKHUX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

H3yyenue ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy IO PyKOBOACTBOM Il€Jarora JeicTByUsl MarHUTHOTO
T10JIs1 HA IIPOBOJHUK C TOKOM.

N3yyenue ¢ onopoii Ha IUAAKTUYECKUI MaTepuall AEUCTBUS JIEKTPOABUTATEIS.

N3mepenue coBmectHO ¢ negarorom KIIJ[ anektpoaBurareabHoil yCTaHOBKH.

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

DJIeKTPOMATHUT
HAsl HHAYKIHS

Onvimwi Dapades. AHenenue
anexmpomachumnol unoykyuu. Ilpasuno Jlenya.

HpOBeHeHI/IC COBMECCTHO C ImEIaroroM OIIbITOB IIO HCCJICOAOBAHUIO SABJICHUA 3HeKTpOMaFHI/ITHOI>'I
WHAYKOWUU: UCCICAOBAHNUE H3MECHEHHH 3HAYCHUS U HanpaBJICHUSA UHAYKIITMOHHOI'O TOKa
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Onexmpozcenepamop. Cnocobul nOTYYeHUs
NEKMpuYeckoll  dHepeuyu. DNEKTPOCTAaHIMU Ha
BO300HOBJISICMBIX HCTOUYHHKAX YHEPTHUHL.
Jemoncmpayuu’®
1. MccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOM
WHIYKITAL
2. OnsiTel @apanes.
3. 3aBHCUMOCTh HANPaBJICHUS HWHIYKIHOHHOTO
TOKa OT YCIIOBHI €r0 BOZHUKHOBEHHUSI.
4. DnexTporeHepaTop MOCTOSHHOTO TOKA.
Jabopamopuvie pabomol u onvimel.
1.OmpITBl MO  HWCCJENOBAaHUIO  SBJICHUS
3HeKTpOMaFHI/ITHOﬁ WHAYKOUU: UCCIICTOBAHUC
W3MEHEHUN 3HAUYCHU )41 HampaBJICHUA
MHAYKIOHUOHHOT'O TOKa.

Pe3epBHoe Bpems (3 u)
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9 KJIACC (102 1)

TemaTnyeckni OcHoBHOe coep:kaHue OcHOBHBIE BUbI 1eSIT€IbHOCTH YUALIUXCH
010K, TeMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Pa3znen 8. Mexannueckue siBjieHust (40 1)
Mexanuyeckoe Mexanuueckoe JBKeHHe. MaTepuanbHas | AHaIU3 C MOMOIIBIO MeJarora u o0CyKJIeHHe Pa3INUHbIX TPUMEPOB MEXAaHUUECKOTO JBUKCHHUS.
JBHKEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYKICHUE COBMECTHO C MEIAroroM rpaHuIl IPUMEHHUMOCTH MOJICTH «MaTepHaTbHAS TOUKAY.
U CIOCco0bI ero MEXaHUYECKOTrO0  JBMXKCHHUA.  PaBHOoMepHoe | OmmcaHue mociie OOCYXICHHsS C IeJaroroM MEXaHHYeCKOTO JBHIKCHUS Pa3JIMYHBIMH CIIOCOOaMU
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 | OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBUKEHHUSI.
HEPABHOMEPHOM OBUNCEHUU. HabnroneHne MeXaHHIeCKOTO TBUKCHHUS Tela OTHOCHTEIIFHO Pa3HBIX Tl 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’CHOCHU.
Iepuoo u uwacmoma obpawenus. Jluneiinaa u
yanosas ckopocmu. Llenmpocmpemumenvhoe
yCcKopeHue.
Hemoncmpauyuu
1. HabmoneHne MeXaHMYEeCKOTO JIBHKEHUS
TeJna OTHOCUTENBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MTyTEH U TPAEKTOPHUM JBUKEHHS
OIHOTO M TOTO € TeJd OTHOCHTEIHHO
Pa3HbIX TeJ OTCUETA.

3. UsMepeHne CKOPOCTH H  YCKOPCHHUS
MIPSIMOJIMHEHHOTO JIBYKEHHSL.

4. HccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JABM)KCHUS.

5. HaGmronenue IBYKEHUS Tena o
OKPY>KHOCTH.

6. HaOmronenne MeXaHMYECKMX  SIBJICHHH,
IPOUCXOJAIIMX B  CHCTEME  OTCUéra
«Tenexxkay Tmipu €€ pPaBHOMEPHOM U
YCKOPEHHOM  JBW)XEHHHM OTHOCHTEIHHO

kabuHeTta QusnKy.
Jabopamopnvie pabomol u onvimul.
1. Koncmpyuposanue mpaxma Oiist pazeona u

AHanm3 ¢ IOMOMIBIO Tefarora TekcTa ["amiiess 00 OTHOCHTENBHOCTH ABIDKSHIS, BEITIOTHEHHUE 3aJaHUN
IO TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimue BEMHICICHAS TI0 00pa3Ily CpeqHel CKOPOCTH CKOJIBKEHHUS OpyCKa MITH IBHKCHUS IApHUKa
110 HAKJIOHHOM INIOCKOCTH.

AHanu3 1 00CyXIeHHE C OMOPOi Ha TEXHOJIOTUYECKYIO KapTy MOJ] PYKOBOJCTBOM I€Jarora Croco0oB
IpUOIHKEHHOTO OIpeIeNICHIsI MTHOBEHHOI CKOPOCTH.

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

OnpeneneHye COBMECTHO C IENAroroM IyTH, NPOMIEHHOro 3a JAaHHBIM MPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJa Mo TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JBIDKEHUS OT BPEMEHHU.
HavanpHble mpencTaBieHHE O TPHHIOUNAX ICHCTBUS NPUOOPOB, HU3MEPSIOLINX
(ctmmomeTpoB).

[pocteiimue BBUUCIEHUS O 00pa3Iy MyTH M CKOPOCTH TPH PAaBHOYCKOPEHHOM MPSMOIMHEHHOM
JBUKEHHUH TeNa.

Omnpenenenne COBMECTHO C TIEaroroM MPOUJEHHOTO MYTH W YCKOPEHUS IBIKEHUS Teja 1Mo rpaduky
3aBUCHUMOCTH CKOPOCTH PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO IBUKEHUS Tella OT BPEMEHH.
Omnpenenenne ¢ MOMOIIBIO TIeIarora YCKOPeHUs Teia P paBHOYCKOPEHHOM JBUKSHHUH MO0 HAKJIOHHOH
TUTOCKOCTH.

H3mepeHne mo cxeme IMociie PAacCyKIEHHUs C IMeJaroroM Mepuoja W 4acTOThl OOpalieHHs Tella o
OKPY>KHOCTH.

Onpenenenre HaxXOXACHUS MOJ, PYKOBOJICTBOM Ilelarora CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS Teja
110 OKPY>KHOCTH.

Pewmienne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AelcTBUS C ONMOpPOM Ha alroput™, MpEeABAPUTEIHHO
pa3o0paHHBIE COBMECTHO C IIEJaroroM Ha OIpeJeNicHHEe KHHEMAaTHYECKHX XapaKTePHCTHK

CKOpPOCTb
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oanvHeliuezo  pasHOMEPHO20  OBUNCEHUS
WapuKa unu menexcKu.

2. Onpenenexnue cpenHei CKOPOCTH
CKOJIbKCHUS Opycka WM  JIBUXKCHUS
[IapHUKa MO0 HAKJIOHHOMW TIOCKOCTH.

3. OnpeneneHue  yCKOpeHHs  Tela  IpHU
PaBHOYCKOPEHHOM JBIDKCHIH 0
HAKJIOHHOH TUIOCKOCTH.

4. UccnenoBaHne 3aBHCUMOCTH IIyTH OT
BPEMEHH IIPH PaBHOYCKOPEHHOM JBIKCHUAN
0e3 Ha4aIbHOM CKOPOCTH.

5. Ilposepka 2Unomesvl: ecau npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAuanbHol CKOpOCMuU Nymu OMHOCAMCA KaK
psao Heuémmuvlx uucen, mo
coomeemcmayioujue npoMeAHCYmKuU
8pemeHU 0OUHAKOBYI.

MEXaHUYCCKOro ABMKCHHUA PA3JIMIHBIX BUOB.

Pacno3naBpanue u l'[pI/I6J'II/I)KéHH06 OIIMCAHHUC II0 06pa3uy ocCJIC OGCy)K,)IeHI/ISI C negaroroM pasjn4yHbIX
BUAOB MEXAaHUYCCKOI'0 ABWUKCHUSA B IMPUPOAC U TCXHHUKC (Ha npuMepax CBOGOZ[HO nagaronmx Tel,
JBHKCHUSA ) KUBOTHBIX, HeOEeCHBIX TCJI, TPAHCIIOPTHBIX CPEACTB U [[p)

B3aumoneiicrBue
Tes (20 v)

IlepBelii 3axkoH Hprorona. Bropoil 3akoH
Hetotona. Tperuit 3akon HeroTtoHa. [lpunyun
cynepnosuyuy CUI.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNIA MPEeHUsI CKObICEHUS, CULA MPeHUsl NOKOS,
opyaue 8U0bl MpeHus.

Cuma TsKeCTH H  3aKOH  BCEMHPHOTO
TATOTCHUS. YCKOPEHHE CBOOOJHOTO TMaJCHUS.
Jleuoscenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuyeckasn ckopocms. Hesecomocmo
u nepezpysKu.

PaBHoBecue MaTepHaIbHOU TOYKHU.
Abcomomno  meépdoe  meno. Pasnosecue
meépooeo  mena €  3AKPEeniéHHOU  OCbiO
spawenusi. MoMeHT cuibl. [Jenmp msoicecmu.

Hemoucmpayuu

1. 3aBUCHMOCTb YCKOPEHHUsI Tela OT MaccChl

TeJa U JeHCTBYIOIIEN HAa HETO CUJIBL.
2. HaGmronenue paBeHCTBa cul
B3aMMOJICHCTBUHU TEJI.

3. 3MeHeHne Beca Tela TPH YCKOPEHHOM
JIBHDKCHHH.

JlaGopaTopHble paGoThl U ONBITHI.

1. MccnenoBanme 3aBHCHMOCTH CHUIBI TPEHUS

npu

Hab6monenue n o0cyxieHuE COBMECTHO C MENaroroM OMBITOB C ABM)KCHHEM Teja MPU YMEHBIICHUH
BIIUSIHUS APYTUX TEJ, MPETSITCTBYIOMUX JTBUKECHHIO.

AHanu3 1Mo CXeM€ IOocie pacCyKIEHHs ¢ NEeAaroroM Tekcra [anmwies ¢ ONHMCAaHUEM MBICIEHHOIO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIMH; BEITIOJIHEHUE 3aJaHUil 0 TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHne o pyKOBOACTBOM TIeJarora BO3MOXXHOCTH BBITIOJTHEHUS 3aKOHA HHEPIIUU B Pa3IMIHBIX
CUCTEMAaxX OTCUETA.

Habmronenne m oOCyXIeHHE COBMECTHO C TIEIarOrOM MEXaHHYECKHX SBJICHUH, MPOMCXOIAIINX B
cucteme otcuéTa «Tenexkay npu e€ paBHO-MEPHOM U YCKOPEHHOM JIBIDKEHHUH OTHOCUTENBHO KabnHeTa
¢bu3nKy.

JelicTBHS ¢ BEKTOpaMu CUJI: BBITIOJIHEHUE 3a1aHUH 10 CJI0KEHHUIO U BBIYUTAHUIO BEKTOPOB.
HaGmronenne 3a mpoBeleHWEM OTBITOB, JEMOHCTPUPYIOUIMX 3aBUCHUMOCTh YCKOPEHHS Tela OT
MPHUJIO)KEHHOW K HEMY CHJIBI U MacChI Tea.

AHanu3 u 00BsCHEHUE C OTIOPOH HA TEXHOJIOTHMUECKYIO KapTy MO pyKOBOJCTBOM IeIarora siBICHUI C
HCIOJIb30BaHUEM BTOPOTro 3akoHa HproToHa.

Pewienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AeicTBHUS C OMOPOM Ha alropuTM, MPEeABAPUTEIBHO
pa300paHHBI COBMECTHO C TIEJaroroM C HCIOJh30BAaHHEM BTOPOro 3akoHa HEIOTOHA W mpaBmIIa
CJIOXKEHHUSI CHJL.

Omnpenenenre COBMECTHO C NMEJAroroM KECTKOCTH NPY>KUHBI.

AHanu3 cUTyalii ¢ OMopoi Ha TEXHOJOTHYECKYI0 KapTy TOJ PYKOBOJCTBOM I€Jarora, B KOTOPBIX
HaOJroatoTCs ynpyrue aegopmaiin, 1 uX 00bICHEHUE ¢ NCIOIb30BaHNEM 3akoHa ['yka.

Pemenne TUNOBBIX Pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha aJrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEIarOroM € UCTIOJb30BaHUEM 3aKkoHa [ yka.

HccnenoBanue npy MOMOIIIY MEarora 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHUS OT CHJIBl HOPMaIbHOTO
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CKOJILKEHHSI OT CWIBl  HOPMAaJbHOTO
JaBJICHUSL.

2. Onpenenenre  KodpHUIUEHTA  TPEHUS
CKOJIB)KCHHSI.

3. OnpeneneHue KECTKOCTU NPY>KUHBIL.

napieHus. CoBMecTHOE 00CyK/IeHHE Pe3yIIbTaTOB UCCIIEJOBAHMS.

OmnpepenieHre MO KOHTPOJIEM Iearora ¢ Onopoi Ha KOHCIIEKT KO (DUIMEHTA TPCHUS CKOJIBKCHHUSL.
H3mepeHue ¢ MOMOLIBIO EAATOra CUIIBI TPEHUS IIOKOS.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeicTBHS C OMOPOM Ha ajlroOpuTM, MPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C TIEIarOrOM C UCIOJIb30BaHHEM (DOPMYIIBI IS CUITBI TPSHUS CKOJIBKCHHS.
AHanu3 1Mo cxeme IMOcCie PAcCYKIEHHUs IMejarora O JBUKEHHHM TeJl TOJBKO TOJ NEHCTBHEM CHJIbI
TSKECTH — cBOOOTHOTO MaJCHUS.
OO0BsicHEHNE IO PYKOBOJICTBOM IeIarora He3aBHCHMOCTH YCKOPEHHSI CBOOOTHOTO MaJAeHUS OT MAaCCHI
Tena.

Or1eHKa COBMECTHO C II€Jar0TOM BEITMYMHBI CHITBI TATOTEHHS, ICHCTBYIOMIEH MEXIY IBYMS TeIaMu (s
Pa3HBIX Macc).

AHanmu3 ¢ Omopoil Ha MUIAKTUYCCKUN MaTephall JBUKCHHS HEOCCHBIX TeJ MOJ ICHCTBHEM CHIIBI
TATOTCHUS (C UCTIOJIb30BAaHHEM JOIOJIHUTEILHBIX HCTOYHUKOB HH(OpMAIHH).

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHUS C OMOPOM Ha ajlrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEAaroroM C UCIIOJIb30BaHHEM 3aKOHA BCEMHPHOTO TSATOTEHHS U (POPMYIIBI
JUIsL pacué€ra CUJIbI TSHKECTH.

HabGmonenue u o0Cyk/JeHHE C TOMOIIBIO NIEJarora ONbITOB 110 U3MEHEHHUIO Beca TeJla P YCKOPEHHOM
JBUKEHHHU.

AHanu3 ¢ MOMOILBIO NEAArora ycloBUil BOSHUKHOBEHHSI HEBECOMOCTH U MEPETPY3KH.

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B 1|—2 AelcTBHS € ONOpPOM Ha alroOpuUTM, NMPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO C TIEIArOroM Ha ONpeeICHHAE Beca Tella B PA3INYHBIX YCIOBHUSIX.

AHanu3 ¢ ONOpoi Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM Il€arora Cui, JEHCTBYIOILIUX Ha
TeNOo, MOKOsIIeecs Ha OMope.

OmnpeneneHne ¢ MOMOIIBIO Ie1arora MeHTPa TSHKECTH PAa3IUYHBIX Tl
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3akoHbI
COXpaHEeHHs
(10 u)

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

Mexanuueckas padota ¥ MouHocTh. PaboTa
CUJI TSDKeCTH, ynpyzocmu, mpenus. Cea3b
oHepeuu u pabomul. TloTeHIMambHAS DHEPTHS
Tena, TOAHSATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeusi COHCAmMol RPYICUHbL.
Kunernueckas SHEpPrusl. Teopema o
Kunemuueckoli 9Hepeuy. 3aKOH COXPAHCHUSA
MEXaHUYECKOI SHEPrUu.

Hemoncmpayuu
1. Tlepemaua ummysbca NpH B3aUMOACHCTBUU

TeJl.

2. TlpeobpasoBanus
B3aUMOJECHCTBUU TEIN.

3. CoxpaHeHHE HUMIIylbca IPH HEYNPYyroMm
B3aUMO/ICHCTBUH.

4. CoxpaHeHHE WMIyJlbCa IPH AOCOIIOTHO

YIIPYTOM B3aUMO/ICHCTBHH.

HabmroneHne peakTHBHOTO IBH)KEHHUS.

6. CoxpaHeHME MEXaHMYECKON SHEpruu mpu
CBOOO/IHOM TTaIEHUH.

7. CoxpaHEHHE MEXaHHYECKOH SHEepPruu IpH
JIBIDKEHUH Tella M0J| IEHCTBUEM MPYKUHBI.

Jlabopamopnvie pabomol u onvimel.

1. Ompenenenne pabOThI CHJIBI TPEHHS MPH
paBHOMEPHOM  JIBW)KEHMH  Tejda MO
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Omnpenenerne paboThI CHIIBI YIIPYTOCTH TIPH
nogséme rpy3a C MCHOJIB30BaHUEM
HETIOJIBIKHOTO U TIOJIBH)KHOTO OJIOKOB.

3. H3ydenue 3akoHA COXpaHEHUs SHEPTHUH.

SHEPIUU IIpH

(9,

Habmonenue 1 00cykeHHEe ¢ MOMOIIBIO IIe/1arora ONbITOB, AEMOHCTPUPYIOIUX Nepefady UMITyJIbca
IIpU B3aUMOJCHCTBUU TeJ, 3aKOH COXPAHEHUS HMMITyJIbCa NPH aOCOJIIOTHO YHNPYroM U HEYNpyroM
B3aMMOJICHCTBUH TEIl.

HabmroneHue neMOHCTpaluy Mejarora CUTyaluil B OKpysKarollel *HU3HU C UCIOJIb30BaHUEM 3aKOHA
COXpPaHEHHUs UMITYJIbCA.

Pacno3naBanue c omopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJACTBOM I€Aarora SBIEHUS
PEeaKTHBHOTO IBIDKEHUS B pupoje u TexHuke (MC — Omonorus).

[IpuMeHeHHE COBMECTHO C MENAroroM 3aKOHAa COXPaHEHMs MMITyJbCa A pacdyé€ra pesylbTaToOB
B3aUMOACHCTBUSL Ten (Ha TIpUMepax HEYNPYroro B3aMMOJEHCTBHSA, YNPYTroro IEHTPAIbHOTO
B3aUMO-JEHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HETIOI-BHKHO).

Pemenne THIOBBIX pacdETHHIX 3ajad B 2—3 IEWCTBUS C OMOPOH Ha alTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHbBIil COBMECTHO C MENAroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
Omnpenenenue ¢ OMOPOi Ha TUAAKTHYECKUN MaTepHuan padoThl CHUIIbI YIIPYTOCTH HPH MOJbEME Ipy3a
C UCIIOJI30BAHUECM HCIIOABHXKHOI'O U ITIOJABHUXKXHOTO 6J'IOKOB.

H3MepeHne CoBMECTHO C MearoroM MOIHOCTH.

W3mepenue ¢ MOMOILbIO Me1arora MoTeHIUaIbHOM SHEPIHU YIPYTo 1e(OPMUPOBAHHOM MPYKHHBIL.
H3MepeHI/Ie COBMCCTHO C II€Jarorom KHHETUYECKOI OHEPIruu T€J1a N0 JJIMHEC TOPMO3HOI'O ITyTH.
HaOmionenne 3a SKCIEpUMEHTAIbHBIM CPAaBHEHHEM H3MCEHCHHS ITOTCHIMANBHONH W KHHETHYECKON
SHEPruil Tena MpH ABMKEHHH M0 HAKIOHHOM MIOCKOCTH.

HaOmonenne 3a 3KCTIepUMEHTANbHOW MPOBEPKOH 3aKOHA COXpPAHEHHS MEXaHWYECKOH SHEpIuH INpH
CBOOO/THOM Ta/ICHUH.

[IpuMeHeHne Ha HaydaJdbHOM YPOBHE, C OMOPOW HA JUIAKTUYECKUN MaTepHuan 3aKOHAa COXpPaHEHUs
MEXaHUYECKOH IHEPTUu 71l pacuéTa NOTEHIMAIBHON U KHHETHYECKOM SHEpIuil Tena.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOW Ha ajrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MIEJaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPaHEHUsI MEXaHUUECKON DHEPTHH.

Pasznen 9. Mexannyeckue Kos1e0aHusi M BOJHBI (15 4)
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Mexanuueckue
KoJiedanus (7 4)

KomnebarenpHoe JIBIKEHHE. OcCHOBHEBIE
XapaKTEPUCTUKU KOJIEOaHUHA: TEepPHOJ, YacTOTa,
aMIIMTYyAa. Mamemamuueckuil u NPYICUHHBII

masmuuky.  Ilpespawenue  suepeuu  npu
KoJ1eOamenbHOM OBUNCEHUU.
3aryxaroiue KonebaHus. BbIHYXICHHBIC
kojiebanus. Pe3sonanc.
Jemoncmpayuu’®
1. Habmoneune KoJieOaHuil  Ten oz
IEACTBUEM  CHJIBl  TSOKECTA U CHIIBL
YIPYTOCTH.

2. Habmonenne komebaHWil Tpy3a Ha HUTH H
Ha IpYy’KUHE.

3. HabGnromeHue BBIHYXXACHHBIX KOJcOaHWHA U
pe30oHaHca.

Jabopamopnvie pabomot u onvimul.

1. Ompenenenne  4acToTel W TI€pHOJA
KoJieOaHUH MaTeMaTHYECKOTO MasTHHKA.

2. OmpeneneHre  4acTOTBI M IIepHoja
KoJieOaHUH TPYKMHHOTO MasiTHUKA (WIn
3JIEKTPOHHAS IEMOHCTpAI).

3. UccnenoBanne  3aBUCHMOCTH  Iepuoja
KoJIeOaHMH MTOJIBEIIICHHOTO K HUTH I'py3a OT
JUTUHBI HUTH.

4. VccnenoBanne  3aBUCHMOCTH  IIepHOJA
KoJieOaHWH TMpPYKMHHOTO MasTHUKAa OT

MacChbl rpy3a (wm JIeKTPOHHAS
JIEMOHCTPAIIHS).
5. IIpoBepka HE3aBUCHUMOCTH nepuoza

KoneOaHui rpy3a, MOJABEIIEHHOTO K HHUTH,
0T Macchl Irpy3a.
6. ONBITH, AEMOHCTPHUPYIOIINE 3aBHCHMOCTH

Habmonenue xonebaHuii moj ASHCTBUEM CHI TSDKECTH U YIPYTOCTH W OOHApYKEHUE MPU TTOMOIH
re1arora MoJOOHBIX KOJIeOaHUH B OKpY’KaoIeM MUpE.

AHanm3 COBMECTHO C IEAaroroM KoiedaHuii rpy3a Ha HUTH U Ha rpyxuHe. OnpeeneHue no airopuTMmy
YaCTOTHI KOJIEOAHHI MATEMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB.

Hab6mtonenune u 00bsICHEHHE € TIOMOIIIBIO TIEarora siBICHUS Pe30HaHCa.

HccrnenoBanue ¢ Omopod Ha aarOpuTM, NPEABAPUTEIBHO Pa30OpaHHBIA COBMECTHO C IEIaroroM,
3aBHCHUMOCTH IIEPHO/Ia KOJICOAHUIT MOIBEIICHHOTO K HUTHU IPy3a OT JJIMHBI HUTH.

IIpoBepka ¢ omopoii Ha TEXHOJIOTHYESCKYIO KapTy MO PYKOBOJCTBOM IeIarora He3aBUCHMOCTH ITEPHO/Ia
KoJiebaHul Tpy3a, MOABEIICHHOTO K JICHTE, OT MacChl rpy3a.

Habnronenue u o0Cy»x)aeHUE TIOJ] PYKOBOJCTBOM IEarora OMBITOB, IEMOHCTPUPYIONIUX 3aBUCUMOCTh
neproia KojeOaHuid IpyKUHHOTO MasTHUKA OT MACChI TPy3a U KECTKOCTH MPYKHUHBL.

[MpuMeHeHHe ¢ TOMOIIBIO MEAArora MaTeMaTHIECKOT0 M MPYKHHHOTO MasTHUKOB B KA4eCTBE MOJIENEH
JUTSL OTIMCAHUS KOJIEOAHUIA B OKPYKAIOIEM MHpE.

Peuierre THMOBBIX Pacu€THBIX 3a7a4 B 1—2 JMEHCTBHS C ONOPOH HA AIrOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIAroroM, CBSI3aHHbBIX C BBIYMCICHHEM WIIM OLIEHKON 4acTOThI (Meproa)
KoJIe0aHui

nepuoja KonebaHuit TPYKUHHOTO
MasTHUKa OT Macchl Ipy3a U KECTKOCTH
TIPY>KHHBL.
7. U3mepenune YCKOpPEHUs cBOOOIHOTO
MaIcHUs (v JJIEKTPOHHAS
JEMOHCTpaLHs).
Mexannveckue Mexanunueckue BOJIHBL. CaoiictBa | OOHapy>KeHHE U aHAJIN3 C TOMOIIBIO TIeJ[arora BOJIHOBBIX SIBICHUH B OKPYIKaIOIIEM MHUpE.
BOJIHBI. 3BYK MEXaHUYECKUX BOJTH. IIpooonvHbie u | HaGmiosileHre COBMECTHO C MENaroroM paclpOCTPaHEHHUS IMPOJOJIBHBIX M IONEPEeYHBIX BOJH (Ha
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@8 nonepeurvle 80JHbl. [IUHA 60IHbL U CKOPOCHb €€ | MOJICNIN) U OOHAPYKCHUE aHAJIOTMYHBIX BUIOB BOJH B MPUPOJIC (3BYK, BOISIHBIC BOJIHBI).
pacnpocmpanenus. Mexanuueckue 6onusl 6 | Brramcnenue B 1—2 neicTBUS ¢ OMOPOI Ha alTOPHUTM, NPEIBAPUTEIFHO Pa300paHHBIN COBMECTHO C
meépoom meie, celicmuueckue 8onnvl (MC). Ie1arOrOM JIJTHHBI BOJIHBI M CKOPOCTH PACIIPOCTPAHEHHUS 3BYKOBBIX BOJH.

3Byk. [pomxocms 368yka u evicoma moua. | HaOmoneHne 3a SKCIEPHUMEHTANBHBIM OIPEACICHHEM TPAHHI[ YacTOTHl CIBIIHAMBIX 3BYKOBBIX
Ompaosicenue 38yka. Hngpassyk u yiompasseyx. KoJeOaHuit.
Htemoncmpayuu’ Habmronenne 3aBICHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C HCIIOIh30BAHUEM MY3BIKAJIbHBIX
1. PacmpocTpanenue IPOAONIBHBIX U | UHCTPYMEHTOB).
MONEPEYHBIX BOJIH. HabGmonenue n 00bsIcCHEHHE ¢ TIOMOIIBIO T1e/1arora SBJIeHUs aKyCTHYECKOTO Pe30-HaHca.
2. HaOxroneHne 3aBHCHMOCTH BBICOTHI 3ByKa | UTeHHE COBMECTHO € IEAAaroroM OPHIMHAJIBHOTO TEKCTa, MOCBSIIEHHOTO MCHOJIb30BaHUIO 3BYKa (MIIH
OT YaCTOTHI. yIbTPa3ByKa) B TEXHUKE (9XOJIOKAIMSL, YIBTPa3BYK B MEAUIIMHE U JIP.); BBINOJHEHUE 3aJIJaHUH 10 TEKCTY
3. AKyCTHYECKHH pe3oHaHC. (cMBICTIOBOE UTEHUE)
Paznen 10. DneKTpOMArHUTHOE 1M0JI€ M JIEKTPOMArHUTHbIE BOJHBI (8 1)

DJIEKTPOMArHuT DNeKTpOMarHUTHOE noje. | [ToctpoeHne HpOCTBIX pacCcyXACHUH HAa OCHOBE IOATOTOBJICHHBIX BBIPa)KEHHUH, 00OCHOBBIBAIOIIUX

HOe 1moJie ONeKTpOMarHUTHBIE BOJIHBL. Ceoticmsea | B3aUMOCBA3b NIEKTPUIECKOTO M MAaTHUTHOTO TOJIEH.

M 2JIEKTPOMATHM | 91eKMpPOMASHUMHbBIX 6OJIH. Illkana | HaGmoneHue 3a SKCIEPUMEHTAIBHBIM H3yYEHHEM CBOMCTB 3JEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C

THBIE BOJIHBI NeKmpomMacHumHbIX  @oan.  Mcnonv3oeanue | IOMOLIBIO MOOMIBHOTO Tene(oHa).

@)

9NEKMPOMACHUMHBIX 80JIH OJis COMOBOU C8A3U.
DJIeKTpOMarHuTHas mpupoaa CBETA.
CkopocTb cBeTa. BonmHoBBIE CBOMCTBA CBETA.
Hemoncmpayuu’
1. CBoiicTBa 37€KTPOMAarHUTHBIX BOJIH.
2. BoaHoBEIE CBOMCTBA CBETA.
Jlabopamopusie padbomol u onvimel.
1.U3yyenne CBOWCTB 3JIEKTPOMArHUTHBIX
BOJIH C ITOMOIIBI0 MOOMIBHOTO TejedoHa.

AHanu3 ¢ MOMOILBIO NEJarora pEeHTTEHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHu3Ma.

AHanM3 COBMECTHO C MEJAr0OroM TEKCTOB, ONUCHIBAIOIINX MPOSBICHUS JIEKTPOMArHUTHOTO U3JIy4EeHHUS
B MIPUPOJE: KUBBIC OPTaHU3MBI, U3TyICHUS HEOCCHBIX TeN (CMBICIIOBOE UYTCHHUE).

Pacno3znaBanue v aHanu3 pa3iaMuHbIX NPUMEHEHUH 3JEKTPOMArHUTHBIX BOJIH B TEXHUKE C OMOPOH Ha
TEXHOJOTMUYECKYIO KapTy MO/l PYKOBOACTBOM I€AArora.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOW Ha ajJrOpUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C MMEAAroroM € MCIOIb30BaHHEeM (GOPMYIT /Il CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, IJTUHBI BOJIHBI M YaCTOTHI CBETA.

Pasnen 11. CBeroBbie siBaeHus (15 1)
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3aKkoHbI
pacnpocTpaHeHu
1 cBeTa (6 4)

JlyaeBas monens cBera. McrouHuku cBerta.
Ipsmonuneiinoe  pacnpocmpauenue — cgema.
3ammenus Connya u Jlynvt. OTpaxkeHUE CBETA.
ITnockoe 3eprano. 3axon ompadicenus ceema.
[Ipenominenue cBeta. 3aKOH MPEIOMIICHHS
cBeta. [lonnoe gnympennee ompasiceHue ceema.
Hcnonvsosanue nonnozo 8HympenHe2o
OMPasiceHus: 8 ONMUYECKUX C8eMOBOOAX.

Hemoncmpayuu’

1. IlpsaMonuHeliHOE pacpOCTPAHEHUE CBETA.

2. OTpaxxeHHE CBETA.

3. [MonyyeHue w300paKEHUH B IUIOCKOM,

BOTHYTOM M BBIITYKJIOM 3€pKajax.

4. IIpenomieHue cBera.

5. Onrudeckuii CBETOBO/I.

Jlabopamopnsie pabomol u onvimel.

1. UccnenoBanue 3aBHCHMOCTH yria
OTPaXSHUsI CBETOBOTO Jyda OT yIja
HaCHUSL.

2. 3ydyeHne XapakTepUCTUK H300paKCHUS
IpeaMeTa B INIOCKOM 3epKale.

3. Uccnenosanue 3aBHCUMOCTH yriaa
MPEJIOMJICHUST CBETOBOTO JIyda OT yIJa
MajIeHHs Ha TPaHUIIE «BO3yX—CTEKIION.

HaGmronenve ompITOB, JEMOHCTPUPYIOUIMX SIBICHHE MPSMOJUHEHHOTO PACIPOCTPaHEHHsI CBETa
(BO3HUKHOBEHHE TEHU U MOJIYTEHH), U UX UHTEPIPETALIUS C UCIIOIB30BAHUEM MOHSITHUSI CBETOBOTO JTyya.
OOBsCHCHHE U MOJCTHPOBAHUE TIOCIIC PACCYKACHUS C MEJaroroM Mo CXeMe COJNHEYHOrO U JIYHHOTO
3aTMEHU.

HccnenoBaHue ¢ 0nopoi Ha TEXHOJIOTMUECKYHO KapTy MOJ pyKOBOJCTBOM I€arora 3aBUCUMOCTH yTiia
OTPa)KEHHUsI CBETOBOIO Jiy4a OT yTIJla aJeHUs.

W3ydenue ¢ mOMOIIBIO ITEeAarora CBOMCTB H300paKSHUS B TNIOCKOM 3epKajle.

Habmronenne u 00bsICHEHHE COBMECTHO C MIEIar0rOM OIIBITOB IO TIOTYYCHUIO H300pa’KeHHIA B BOTHYTOM
1 BBHIITYKJIOM 3epKasiax. HabmoneHne u 00bsiICHEHHE ITOCIIe PacCy KACHNUS C TIEIaroroM o CXeMe OIBITOB
110 TPEJIOMJIEHUIO CBETA Ha IPaHMIIE PA3JIUYHBIX CPEX, B TOM YHCJIE OIBITOB C MOJHBIM BHYTPEHHUM
OTPaKCHUEM.

HccnenoBanve moja pyKOBOJCTBOM I€[arora 3aBUCHUMOCTH yria MPEJOMIICHHS OT YIia NajeHus
CBETOBOI'O JIyya Ha FPAHUIIE «BO3AYX—CTEKIIOM.

Pacno3HaBaHue ¢ MOMOIIBIO TEAarora SIBJICHUN OTPa)KEHHsI U TNPEJIOMIICHHS CBETa B IIOBCEIHEBHOM
KU3HU. AHAIH3 1 00BSICHEHHE COBMECTHO C MEAaroroM sIBJICHHUS ONTHYCCKOI0 MUpaXKa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHUS C OMOPON Ha ajirOpUTM, MPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C TIEArOroM ¢ HUCIOJb30BAaHUEM 3aKOHOB OTPaKCHUS U MPESIIOMIICHHS CBETA.

JInH3b1
U ONTHYeCKHe
npuodopsl (6 1)

JIunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpPOCKONA U
meneckona (MC). [naz xax onmuyeckas
cucmema. bnuzopykocmo u darvnozoprkocme.
JMemoncmpayuu’®

1. Xox myueii B cobuparoreit JInH3e.

2. Xon Jry4eil B paccenBaroeil JIma3e.

3. [Tomyyenue w300pakeHUIT C OMOIIBIO
JIVH3.

4. IlpuHuun neicTBHS
MHKPOCKOTIA M TEJIECKOTIa.

5. Monens riasa.

Jlabopamopnsie padbomol u onvimel.

1. [lomy4yenne w300pakeHUH C TOMOIIBIO
cobuparorie JMH3BI.

2. Onpenenenue (POKYCHOTO PACCTOSIHHS H

¢oroanmapara,

[Nomy4yeHne Mo KOHTPOJIEM TIeIarora H300pakeHUH ¢ IIOMOIIBI0 COOMPAIONIEH U pacCeHBAOIICH JIMH3.
OmnpejeneHue ¢ OMOPOil Ha aJrOPUTM pa3pabOTAHHOTO COBMECTHO C MeNaroroM (hOKyCHOro pacCTOSHHS
Y ONITUYECKON CHJIBI COOUPAIOIIEH JIMH3HI.

AHanm3 COBMECTHO C MEaroroM yCTpoiCcTBa U MPUHIUIIA IeHCTBUSA HEKOTOPHIX ONTHYECKUX MPUOOPOB:
¢doroanmapara, MUKpOocKora, Teneckorna (MC — Ouoorus, aCTpOHOMUS).

AHanu3 ¢ Onopoi Ha TEXHOJIOTHYECKYIO KapTy MOJ pyKOBOJICTBOM Ie/larora siBJeHUH OJIM30pYKOCTH U
JATFHO30PKOCTH, IpUHIHNIA eicTBuA oukoB (MC — Ouomnorus).
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ONTHYECKOH CHIIBI COOMpArOIeH JIMH3bI (MIH
3JIEKTPOHHAS AEMOHCTPALNS).

Pa3znoxenue
0eJjioro cBera
B ciekTp (3 )

Pasnooicenue  6enoco ceema 6 cnexmp.
Onvimor Hvtomona. Crodwcenue cnekmpanbHbix
yeemos. [lucnepcus ceema.
Htemoncmpayuu’
1. Paznoxenne 6eoro cBera B CIIEKTP.
2. [Nomy4yerne Gemoro cBeTa HPH CIOXKCHUU
CBeTa Pa3HbBIX I[BETOB.

Jabopamopuvie pabomol u onvimel.

1. OnmpITHl O pa3foXKEHUIO Oenoro ceera B
CIIEKTD.

2. OnpITH 110 BOCHPUATHIO IBETA MPEIMETOB
Opu  HUX HAOJIOJNEHWU Yepe3 IIBETOBbIC
(GUIBTPEL

HabGmtonenne coBMECTHO € IEIaroroM Io pasjiokKeHHIO OeIoro cBeTa B CIIEKTP.

HabGnronenue n o0bscHeHHE Ha 0A30BOM YPOBHE MO/ PYKOBOACTBOM II€arora ONbITOB IO IOJTYYCHHUIO
0eJIoro cBeTa IPH CJIOKESHHUHU CBETa PAa3HBIX LBETOB.

IIpoBeneHue 1 00BACHEHNE MOA PYKOBOJICTBOM IEIarora OIBITOB IO BOCHPHATHIO LIBETA NPEAMETOB
TIpH UX HAOJIIOIEHUH Yepe3 IIBETOBBIC (PIIIBTPHI (IIBETHBIC OYKH).

Pa3nea 12. KBantoBbie siBiaenust (17 1)

HUcnyckanue

H IIOIJIOLCHHUE
CBeTa aTOMOM
@)

Onvimol Pezepghopoa v maneTapHasi MOJICITb
aroma. Mopnens aroma bopa. HUcnyckanue u
noznowjenue  ceema  amomom.  Keanmul.
Jlunetiuamoie cnexmpeol.

OOcyxaeHue ¢ TOMOIIBIO TIeJlarora el onbIToB Pezepdopa no mccineoBaHnIo aTOMOB, BBIIBU)KEHHE
THIIOTE3 O BO3MOXKHBIX PE3yJbTaTax OIBITOB B 3aBUCHMOCTH OT IPEIINO0JIaraéMoro CTPOCHUSI aTOMOB,
(bopMynHpoBaHHE BHIBOJOB U3 PE3YJIBTATOB OIBITOB.

OOcyxaeHne ¢ OmMmopod Ha TEXHOJOTMYECKYI0 KapTy II0J] PYKOBOJCTBOM II€Aarora MpOTHBOPEYHH
TUTAHETapHOM MOJIENTN aTOMa M OCHOBAaHUH AJIs THITOTE3bl bopa o cTarroHapHbIX 0pONTax JIEKTPOHOB.
HaOmonenne cOBMECTHO ¢ MEAAroroM CIUIOIIHBIX M JIMHEHYATHIX CIIEKTPOB M3IIyYCHUS Pa3IMUHBIX
BemecTB. OOBsSCHEHNE C OTOPOH HA TNIAKTHYECKUI MaTepHall JINHEHYAThIX CIIEKTPOB U3JTyYCHHSI.

Crpoenue
aTOMHOTO siApa
(6 1)

PangunoakTuBHOCTh. Aibha-, bema- u eamma-
usnyuenus.  CTpoeHHe  aTOMHOTO  sifpa.
Hyxnounas mooenv amomnozco sdpa. M3zomonal.
Paouoaxmusnsie npespaujenus. Ilepuoo
noaypacnada amomuwix soep.

Hemoucmpayuu

1. CreKTpsl U3JIyYeHSI U TOTJIOMICHUS.

2. CrexTpsl pa3IHUHBIX a30B.

3. CnexTp BoAOpoOJa.

4. HaGmonenue TpekoB B kamepe Bunbcona.

Jlabopamopnsie pabomol u onvimel.

1. Habniooenue CniowHbIX U JUHENYamulx

CHEeKMPO8 U3Y4eHUsL.
2. UccnenoBanue TPEKOB: N3MEPEHUE SHEPTUU

OO6cyxaeHne COBMECTHO C MEJAaroroM BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOECHUS Afpa.

OmnpeneneHue Mo cXeMe ¢ MCHONIb30BAHUEM METOJMYECKOro MaTepuaia Moj PyKOBOJCTBOM II€Aarora
cocTaBa fA1ep IO 3aJlaHHBIM MAaCCOBBIM M 3apsIOBBIM YHCIIAM U IO ITIOJIOKEHHIO B NMEPHUOIUYECKOH
cucreme 31eMeHToB (MC — xumus).

AHanm3 ¢ OTIopoil Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM Ielarora M3MEHEeHHs COCTaBa siapa
1 €ro IMOJIOXKEHUsI B TIEpHOINUECKOi cucteme npu [J-paguoaktuBHocTH (MC — Xumus).
HccnenoBanne ¢ NOMOIIBIO Mearora TPEKoB []-4acTHIl 0 TOTOBBIM (oTorpadusm.

Habmonenue 3a neMoHCTpanueil paboThl M3MEpEeHHs PaJUalOHHOrO ()OHAa C MOMOUIBIO J03UMETPa,
OLIEHKA €T0 UHTEHCUBHOCTH.

AHanu3 COBMECTHO C NEJaroroM OHOJOTHYECKMX W3MEHEHWH, HPOUCXOJIINX MOJ JAeHCTBHEM
paanoaxkTHBHBEIX m3nmydeHnid (MC — Ouosorus).

Habmrogenne mpeMoHCTpaluy 00 HCIIOJIB30BAaHHUE PaJMOAKTUBHBIX H3IydeHuil B meamiuae (MC —
Ononorus).
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YacTHLBI 10 TOPMO3HOMY IIyTH (IO

¢dororpadusm) (num 9JIEKTPOHHAS
JIEMOHCTpAIIHS).
SnepHbie SlnepHble peakiuu. 3aKOHBI COXpaHEHWs | PelreHHe THITOBBIX pacu€THBIX 3adad B 1—2 JEHCTBHS C OMOPO HA alTrOPUTM, MPECABAPUTEIBHO

peaxkuuu (7 4)

3apsIOBOTO M MAaCCOBOTO YHCEIl. DHepeusi cesi3u
amomuvix A0ep. Ceéa3b maccvl U IHEPIUU.
Peaxyuu cunmesa u denenust a0ep. HMcmounuxu
anepeuu Connya u 36€30 (MC).

Snepnas JHEpPTreTHKa. Leticmeus
PAOUOAKMUBHBIX — UBNYYEHUUl  HA  JICUBbIE
opeanusmol (MC).

Jemoncmpavuu

1. Pabota cYE€TUnKa HOHU3UPYIOLIUX
U3IIy4eHUi.

2. Peructpamms  W3JIydeHHs ~ IPUPOAHBIX

MHMHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomol u onvimel.

1. U3mepenue paanoakTHBHOrO QoHa (Wiu
3JIEKTPOHHAsI IEeMOHCTpalys).

pa3o0paHHBIIl COBMECTHO C [1€IarOTOM C HCIOJIb30BaHUEM 3aKOHOB COXPaHEHHSI MACCOBBIX M 3apsIIOBBIX
YHCceNl Ha ONpeJeNICHUEe Pe3yJIbTaTOB SACPHBIX Peakluii; aHaIM3 BO3MOXKHOCTH WJIM HEBO3MOIKHOCTH
SIIEPHOM peaKIuy.

Or1ieHKa ¢ TIOMOMIBIO TTe1arora YHEPTHUH CBSI3H Aep C HCIOIb30BaHNEM (popMyITsl DHHINTEIHA.
OOGcCyXeHHe COBMECTHO C IEJaroroM IEpCHeKTHB HCIIOIb30BAaHMS YIPABIIEMOTO TEPMOSICPHOTO
CHHTE3a.

OOGCysKIeHHEe COBMECTHO C IEIaroroM MPerMYIIECTB ¥ SKOJIOTHYECKUX IPOOIIeM, CBI3aHHBIX C SICPHOU
sHepretukoit (MC — sKoJorHs).

HoBTOpPHUTENbHO-00001IaK0ILMIE MOAYJIB (9 4)

Cucremaruzanus
u 00001EeHne
HPEIMETHOTO
COZIep>KaHus

U OIbITa
JIeSTeNIbHOCTH,
nproOpe-TEHHOTO
NPU U3yYSHUU
BCEro Kypca
¢busnkH

OO0oOmieHne  comepkaHHWs — KaXIOro U3
OCHOBHBIX pasenos Kypca bu3uKH:
MEXaHHYECKHe, TEIUIOBbIE, 3JIEKTPOMAarHUTHBIE,
KBaHTOBBIE SIBIICHHS.

HayuHblil METO/| TIO3HAHUS U €70 pealn3anus B
(hM3NYECKUX UCCIICAOBAHMISIX.

CBs13p (DM3UKH M COBPEMEHHBIX TEXHOJIOTHH B
obnacTu mepenaud HMHGOpPMAINH, >HEPreTHKE,
TpaHCTIOpTE

BrImoHeHNE ¢ TOMOIIBIO Tejarora y9eOHbIX 3aJaHui, TpEOYIOMNX JEMOHCTPANH KOMIICTEHTHOCTEH,
XapaKTepU3YIOUIMX €CTECTBEHHOHAYYHYI) TI'PaMOTHOCTh: HMPUMEHEHHUs IOJYYEHHbIX 3HAHMM IS
HAyYHOTO OOBICHEHUS (U3NYCCKHUX SBICHUH B OKpPY)KAIOUICH MPHUPOJE W IIOBCEIHEBHOW XH3HH, a
TakKe BBIIBICHUS (PU3HMUSCKUX OCHOB psla COBPEMEHHBIX TEXHOJOTHH; MPUMEHEHUS OCBOCHHBIX
IKCICPUMEHTAIBHBIX YMEHHUH IS MCCIICNOBAaHUS (DHU3UUCCKUX SIBJICHHM, B TOM YHCJE ISl TIPOBEPKU
TUIIOTE3 U BBISBIICHUS] 3aKOHOMEPHOCTEH.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha aJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEAaroroM, B TOM YHMCIIE MPEAIOJIaralolIuX UCIOJIb30BaHHe (HU3MUECKOI
MOJICIT! ¥ OCHOBAHHBIX Ha COJIEP>KaHUU Pa3InIHBIX Pa3/IesioB Kypca (U3HKH.
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