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HOACHUTEJIBHAA 3AIINCKA

@OenepanbHas paboyas mnporpaMma Mo (u3uke s 00yYaromuxcsi C
3a/1epKKOM TICUXMYECKOr0 Pa3BUTHsI HA YPOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs
MOJIFOTOBJIEHA Ha OCHOBe DefepalibHOro rocyAapCTBEHHOrO 00pa3oBaTENbHOTO
cTaHJapTa oCHOBHOro obmiero odpazoanus ([Ipukaz Munnpocsemenus Poccuun
or 31.05.2021 r. Ne 287), ®epepanbHOM aganTUPOBAHHOW 00pa30BaTEIbLHON
OporpaMMbl  OCHOBHOrO  oOmiero  oOpa3oBaHust it OOydYaromuxcst C
OrpaHUYEHHBIMHU BO3MOXHOCTSIMU 310poBbs (IIpuka3 Munnpocsenienuss Poccun
ot 24 Hosa0ps 2022 r. Ne 1025), denepanbHoii pabodeil mporpaMmMbl OCHOBHOTO
oOuiero obpaszoBaHusi 1o ydeOHomy mnpeamery «Dusuka» (0a30BbI ypOBEHB),
Konnenmuu npenonaBanus y4yebHoro npeamera «®Pusnka» B 00pa3oBaTeNbHBIX
OpraHu3aluax Poccuiickoi Oenepanuy, peaIn3yroLmx OCHOBHBIC
obOuieoOpa3zoBarenbHble  nporpamMmbl, DexepanbHOil  paboyeil  mporpamMmbl
BOCIIUTAHUS, C YIETOM PACIPEEICHHBIX 10 KJIaccaM MPOBEPsSEMbIX TPEOOBaHMI K
pesyabratam  ocBoeHus DenepanbHOM  aganTUPOBAaHHOM  0Opa30BaTEbHOM
IPOrpaMMbl OCHOBHOT'O 00Iero o0pa3oBaHus JUisl OOYYaIOUIUXCS C 3aJEePKKOM
NICUXUYECKOrO PA3BUTHSI.

OO0masi xapakrepucTuka yueOHoro npeamera «Dusuka»

VYueOnsiit npenmer «®Puzuka» SBIAETCS CUCTEMOOOPA3YIOLIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (U3MUYECKHE 3aKOHBI MUPO3IaHMUS
SBJISIFOTCSL OCHOBOM COJEpKaHUS KypCOB XWUMHH, OWOJNIOTHH, Teorpaguu u
actpoHoMuu. PU3KMKa BOOPYXKAET OOYUYAIOIIMXCS HAYYHBIM METOJOM TO3HAHUS,
TIO3BOJISIFOIITUM TIOJTy9aTh OOBEKTUBHBIC 3HAHHUS 00 OKPYXKAIOMeM MHUPE.

[Ipenmer MakcuMaidbHO HampaBieH Ha (QopMuUpoBaHWME WHTEpeca K
NPUPOJHOMY U COIMAJIBHOMY MHPY, COBEPIICHCTBOBAHHME T03HABATEIHHOM
nesitenbHOoCTU oOydaromuxcsi ¢ 3I[IP 3a cder oBnajgeHHs MBICIUTEIBHBIMU
onepanusMu CpaBHEHUs, 000OIIEHHS, Pa3BUTHE CIIOCOOHOCTH apTyMEHTHUPOBATh
CBOC MHEHHE, (OPMHUPOBAHNE BOZMOKHOCTECH COBMECTHOM JCATEIBHOCTH.

N3ydyenne ¢usuku crnocoOCTByeT pa3Buthuio y obOywaromuxcs ¢ 3[1P
IPOCTPAHCTBEHHOTO BOOOPaXeHMsI, (PYHKIIMOHAIBLHOM TI'PaMOTHOCTH, YMEHHS
BOCIIPHHUMATh U KPUTHUYECKH aHAIM3UPOBATH WH(OPMAINIO, TPEJCTABICHHYIO B
paznuyHbIXx  (popmax. 3HAYUMOCTH TIpEAMETa JUIA Pa3BUTUS  >KU3HEHHOMU
KOMITICTEHIIMM OOYYAIOIIMXCS 3aKII0YaeTCs B YCBOCHHUM OCHOBBI (PH3UYCCKUX
3HAHWM, HEOOXOIUMBIX JUIsi TIOBCEAHEBHOW JKM3HHU; HABBIKOB 3J0POBOTO U
Oe3omacHOro JJisi 4YeJlOBeKa W OKpYy)Kawlled ero cpenbl oOpasza >KU3HMU;
(hOpMHUPOBAHUHT HKOJIOTHIECKON KYJIBTYPHI.

[Iporpamma oTpakaer conepxkaHue oO0ydeHuss npenMery «Pusuka» ¢
y4eTOM OCOOBIX 00pa3oBaTelbHBIX MOTpeOHOCTeN oOyuatommxest ¢ 3IIP.
OBnazieHe JaHHBIM y4e€OHBIM MPEIMETOM TMPEACTABISET OINPEACICHHYIO
TpyaHoCcTh Juisi  oOyuwatomuxcsi ¢ 3[IP. 3OTo cBs3aHO ¢ 0cCOOGEHHOCTIMU
MBICIIUTEITHLHON IEATEILHOCTH, TEPUOTUICCKUMHU KOJICOAHUSIMU BHUMAHHMSI, MAJTBIM
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00BEMOM MaMATH, HEIOCTATOYHOCTHIO OOWIEro 3amaca 3HAHWM, MOHUKEHHBIM
IIO3HABATEIbHBIM MHTEPECOM U HU3KUM YPOBHEM PEYEBOTO PA3BUTHSL.

Jlsist mpeonoiaeHust TpyAHOCTEW B U3y4eHUH yueOHoro npeamera «Duzuka
HeoOXoIuMMa ajanrtanus oO0beMa M XapakTepa ydeOHOro marepuaia K
MO3HABATEJIbHBIM BO3MOKHOCTSAM JIaHHOW KaTeropuu OOydarolIuXcs, Y4eT HX
0COOEHHOCTEW pa3BUTHSI: MCIOIb30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIIPEAMETHBIX CBA3EH, IIOCTEIIEHHOE YCI0KHEHNE N3y4aeMOro MaTepuaia.

JlaHHas mnporpaMMa KOHKPETU3MPYET COJAECpKAaHUE NPEAMETHBIX TEM B
COOTBETCTBUM C TPeOOBaHUSMHU OOpa30BATENBHOIO CTAHIAPTA, PEKOMEHIYEMYIO
HOCJIEI0OBAaTEIbHOCTh M3YyUEHUS! Pa3AeNoB (PU3UKH C YUETOM MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX H
MICUXOJIOTHYECKUX OcoOeHHOocTer oOydarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOmrero oopa3oBaHusi, ONpeAeseT MUHUMAIbHBIM HAOOP OMBITOB, IEMOHCTpAIIU,
NPOBOAMMBIX YYHMTEIEM B Kilacce, JabopaTOPHBIX pPalOOT, BBIMOIHAEMBIX
00yJaromnuMHCH.

Mertonnueckoi OCHOBOM M3ydeHUs Kypca «DHU3HUKa» HAa YPOBHE OCHOBHOI'O
obmiero  oOpa3oBaHUsI ~ SBISETCS  CHUCTEMHO-IEATEIBHOCTHBIM  TMOAXO[,
00€eCMeynBaOMMA TOCTH)KEHHE JTUYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX
o0pa30oBaTEIbHBIX  PE3YJIBTATOB  IOCPEJICTBOM  OpraHU3allMd  aKTUBHOMN
MO3HABATEIBLHON JEATEIHHOCTU OOYUYAIOIIMXCS, YTO OUYE€Hb BAXXHO NPHU OOYUYECHHH
nereit ¢ 311P, g KOTOpbIX XapaKTEpHO CHUXKEHUE MMO3HABATEIbHOM aKTUBHOCTH.

Hean u 3anaun u3yveHus yueOHoro npeaMmera «Ou3uka

Obwue yenu wzydeHus yueOHoro mpenmera «Du3uka» MPENCTABICHBI B
depepasibHOM paboyeit mporpaMMe OCHOBHOT'O 00IIIer0 00pa3oBaHUsI.

OCHOBHOI TIENTbI0 O0YYCHHUSI IETEH C 3aICPKKON TICUXUIECKOTO pa3BUTHS Ha
JAHHOM TIpPEIMETE SIBJISIETCA: TMOBBIINICHUE COLMAIILHOW ajanTtainuu AeTe depes
npuMeHeHne GU3NYECKUX 3HAHUN HA MPAKTHUKE.

Jlns ooyuarommxcst ¢ 3I1P, Tak e, Kak U Jj1si HOpMaTHUBHO Pa3BUBAIOIIUXCS
CBEPCTHHMKOB, OCBaMBAIOIIUX OCHOBHYIO  O0Opa3oBaTelibHYI0  IPOrpaMMy,
JTOMUHUPYIOLIEE 3HAaUEHUE MTPUOOPETAIOT TAKUE Yelu, KaK:

. npuoOpeTeHre uHTepeca M cTpemiieHus oOydarommxcsi ¢ 3[IP
HAYYHOMY U3YYEHUIO TPUPOAbI, PA3BUTHE MX WHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

= pa3BUTHE 0A30BBIX MPEJCTABICHUI O HAyYHOM METO/E IMO3HAHUS U
(bopMUpOBaHNE MCCIIEAOBATETHLCKOTO OTHOIICHHS K OKPY>KAIOIIUM SIBJICHUSIM;
= dbopMUpOBaHME HAyYHOTO MHUPOBO33PEHHUS, HA JOCTYIHOM JUJIst

oOyuaronuxcs ¢ 3[1P ypoBHe, kak pe3ynbrara U3y4eHus OCHOB CTPOCHUSI MaTepUu
U QyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

= dbopMupoBaHUE MPEACTABICHUN O POIU (PUBUKU I PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHM.

JlocTrkeHune 3TUX 1esell 00ecrevynBaeTcs pelieHueM CIeyIoUuX 3a0ay:

. npuoOpeTeHre 0a30BbIX 3HAHUIN O JUCKPETHOM CTPOEHUHU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
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u NpUOOpETeHHEe YMEHUI OMUCKHIBATh U OOBSICHATH (PU3UUECKUE SIBICHMUS
C MCIIOJIb30BaHUEM TOTYUYEHHBIX 3HAHUI U C OTIOPOH Ha IJIaH/CXeMY;

= OCBOCHHE METOIOB PEIIEHUST NPOCTEHIIMX PacdyE€THBIX 3aaaqy ¢
UCIIOJIb30BaHUEM (PU3NYECKUX MOJIEIIEN C OMOPOM Ha allrOPUTM;
= pa3BUTHE yMEHUN HAOMIONaTh NPUPOAHBIE SIBJICHHUS U BBIIOIHATH

OMBITHI, JIaboparopHble padOThl M OSKCIEPUMEHTAJbHBIC UCCIEAOBAaHUS C
UCII0JIb30BAHUEM U3MEPUTENIbHBIX TPUOOPOB (1101 PYKOBOJICTBOM YUUTENS);

. OCBOEHME TpUEMOB paboTbl ¢ uHbOpMaMer  PU3UYECKOTro
collepKaHus, BKJIOUass WH(OpPMALMI0O O COBPEMEHHBIX JAOCTHXEHUSX (PU3MKH,
aHaJIN3 U OlICHUBaHUE HH(POPMAIIUU;

. 3HAKOMCTBO cO cdepamu  TPOPeCCHOHATBHOM  JesATEIbHOCTH,
CBS3aHHBIMH C (DU3UKOW, M COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX (DU3UYECKON HAYKH.

Oco0enHOCTH 0TOOpPa M aJaNTANMM Y4eOHOr0 MaTepuaia no Gpusuke

OcHoBoit  oOyuenmst  oOywarommxcs ¢ 3[IP  mwa  mpemmerax
€CTECTBEHHOHAYYHOTO IIUKJIA SBJISICTCS PA3BUTHE Y HUX OCHOBHBIX MBICITUTEIBHBIX
omneparuil (aHaiau3, CHUHTE3, CpaBHEHHUE, OOOOIIEHHE) HAa OCHOBE BBIMOJHEHUS
Pa3BUBAIOIIUX YIPaXHEHUH, (QopMUpOBaHHE TMPUEMOB YMCTBEHHOH pabOTHI:
aHalM3 HCXOIHBIX JAaHHBIX, I[UIAHUPOBAaHHE MaTepuala, OCYIIECTBICHUE
MOSTAaTHOT'O U UTOTOBOTO CAaMOKOHTPOJISA, @ TAK)K€ OCYIIECTBIISETCS JTUKBUIAIUSI
npoOeNoB B 3HAHUAX, 3aKpEIJICHWE U3YYEHHOro MmaTepuaia, oTpadoTka
QITOPUTMOB, TIOBTOPEHUE MPOWAeHHOro. bosbinoe 3HaueHNEe TMPUIAETCS YMEHUIO
pacckazaTb O BBIIOJIHEHHON paboTe ¢ MpaBWIbHBIM  YNOTpeOJIeHHEM
COOTBETCTBYIOIIIEH TEPMHUHOJIIOTUM W COOJIOACHHEM JIOTUYECKHX CBS3€H B
uznaraemMom matepuaine. /s obygaronmuxcst 3I1P Ha ypoBHE OCHOBHOTO 00IIIETO
o0pa3oBaHus MO-TIPEKHEMY SIBIIIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIM YpOBEHBb
Pa3BUTHS OTICITHHBIX TICUXUYECKUX MPOIECCOB (BOCTIPUATHS, BHUMAHUS, TTAMSITH,
MBIIIJICHUS]), CHIDKCHHBIH YpPOBEHb WHTEIUIEKTYaJbHOTO Ppa3BUTHUSA, HU3KUHN
YpOBEHb BBIMOJIHCHUS YYEOHBIX 3aJaHWif, HU3Kas YCIEIIHOCTh OOyUYeHHSI.
[loaToMy  mpu  H3y4EeHHH ¢u3ukn  TpebyeTcss  IIeNIEHANpPaBIICHHOE
UHTEIUIEKTyalbHOe pa3BuTue oOydaomuxca ¢ 3[IP, orBeuaromee ux
OCOOEHHOCTSIM M BO3MOXKHOCTSIM. Yd4er ocoOeHHocTel oOyuarommxca c 3I1P
TpeOyeT, 4ToObl MpU W3YYEHUH HOBOI'O Marepuaja o0f3aTeNbHO MPOUCXOINIO
MHOTOKPAaTHOE €r0 TMOBTOPEHHE; PACHIMPEHHOE PACCMOTPEHHE TEM M BOIIPOCOB,
pPacKpbIBAIOIIUX CBA3b (PU3MKA C OIKU3HBIO;, aKTyalu3alus TEePBUYHOIO
KU3HEHHOT'0 OIBITa 00YYaIOLIUXCSl.

YcBoeHHE MPOrpaMMHOrO Marepuaia 1o (Qu3MKe BBI3BIBACT OOJIbIINE
3arpyaHeHust y odyvatommxcsi ¢ 3I1P, mosatomy Teopust usyuyaercsi 6€3 BBIBOJOB
CIOXHBIX (hopmyin. 3amayun, TpeOyroue MPUMEHEHHS CIOKHBIX MaTEMAaTHYECKUX
BBIUMCICHUA M (OpMyl, B OCOOEGHHOCTH TaKuX TeM, Kak «MexaHnueckoe
JBIKEHUEY», «ApxuMenoBa cuiiay, «MexaHuueckas dHEpPrus», «NeKTPUUYECKUe
ABICHUS», «DJIEKTPOMArHUTHBIC SIBICHUS», PEIIAIOTCS B KJIAcce C TOMOIIBIO
YUUTEJIS.



Oco0oe BHMMaHME MPU M3YUYEHUU Kypca (PU3MKH yIEseTcs MOCTaHOBKE U
OpraHU3allMd SKCIEPUMEHTAa, a TaKKe MPOBEICHHUIO (IIPEUMYIIECTBEHHO Ha
KaKJIOM YpOKE) KPaTKOBPEMEHHBIX JIEMOHCTpaIil (BO3MOXKHO C MCIOIb30BAaHUEM
AJIEKTPOHHOM eMoHcTpannu). HekoTopbie TeMbl 0053aTENbHO TOJKHBI BKIIOYATh
OTIOpHBIE JTA0OpaTOpHBIE PAOOTHI, KOTOPHIE Pa3BUBAIOT YMEHHE IOJIb30BATHCS
OpOCTEHIIMMHU MPUOOpaMH, aHAJIM3UPOBATh IMOJYYEHHbIE JaHHble. B cBs3U C
OCOOEHHOCTSIMM ~ TOBEAEHUS M JAesaTelbHOCTH  oOywaromumxcs ¢ 3[IP
(pacTOPMOXKEHHOCTh, ~ HEOPraHU30BAHHOCTH)  MPEAYCMOTPEH  CTPOXKANIIMMA
KOHTPOJb 32 COOJIOJEHUEM MpPaBWI TEXHUKUM O€30MaCHOCTU NP MPOBEACHUHU
71a00paTOPHBIX U MIPAKTUYECKUX padoT.

bonbimoe BHMMaHue npu u3ydyeHud Guzuku noapoctkamu ¢ 3IIP
oOpamjaercss Ha OBJAJE€HUE HMHU TMPAKTUYECKUMU YMEHUSIMH M HaBBIKaMH.
[IpenycmarpuBaercs ymeHblIeHHE 00beMa TEOPETUUECKUX CBEACHUM, BKIIOUCHHUE
OTIENbHBIX TEM WM LENbIX pa3lejoB B Marepuaigbl JUisi  0030pHOrO,
03HAKOMUTEIBLHOTO UIW (PaKyJIbTaTUBHOTO U3ydeHus. [Ipennaraercss ymeHbIIEHUE
o0beMa MaTeMaTUYEeCKUX BBIYUCICHHM 3a CYET YBEIMYEHHsS] KaueCTBEHHOTO
ONMCAHUS ABJICHUN U TPOLECCOB

JlocTaTOYHOE KOJIMYECTBO BPEMEHU OTBOJAUTCS HA PACCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIIUX CBS3b (U3UKH C IKU3HBbIO, C TEMHU SIBICHHUIMU,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUICHUKAM U3 UX KU3HEHHOT'O OIbITA.

MakcuMallbHO ~ HMCMOJB3YIOTCSI  MEXIPEIMETHbIE CBSI3U C  TaKUMH
JTUCIUIUTMHAME, Kak reorpadwus, xumus, Ouonorus, T.K. oOydarommecs c¢ 3I1P
0COOEHHO HYKIAIOTCSl B TIPEMOJHECEHUH OJHOTO U TOTr0 € y4eOHOro maTepuana
B Pa3jIMYHBIX ACMEKTaX, B €r0 BapbHUPOBAHWU, B HEOJHOKPATHOM IOBTOPEHUHU U
3aKpEIUICHUH TIOJYYEHHBIX 3HAHUM U MPAKTUYECKUX yMeHUU. [lo3Bomss
paccMaTpuBaTh OAMH U TOT K€ Yy4eOHBIM MaTepuall C pa3HbIX TOYEK 3pEHMS,
MEXIIPEJMETHbIE CBSI3M CIIOCOOCTBYIOT €ro JIydllIeMy OCMBICIEHHUI0, Oojee
IPOYHOMY 3aKPEIICHUIO MOJYyUYE€HHbBIX 3HAHUN U MPAKTUYECKUX YMEHU.

IIpumepHbie  BuABI  JeATeJbHOCTH  oOyyawmmuxea ¢ 3IIP,
00yCJIOBJICHHBIE  0COOBIMH  00pa3oBaTeJIbHbIMHM  NOTPEOHOCTAMH W
o0ecrneyuBalOIIMEe OCMBICJEHHOE OCBOEHHE COJAepPKAHMU O0pPa30BaHUA IO
npeamery «P@usuka»

[IpumepHast TemaTuyeckass W TEPMHUHOJOTHYECKAs] JIEKCMKAa IO KypCy
¢uzuku coorserctyer POIT OOO.

Coneprkanue BUIOB edaTenbHOCTH oOydatomuxcs ¢ 3[1P Ha ypokax ¢uzuku
ompezensercss HUX O0coObIMH 00pa3oBaTelbHbIMU TOTpeOHOCTSIMU. [loMHUMO
mupoko ucnoib3yeMmbix B @OIT OO0 olmux mas BceX 00ydYarommuxcs BUOB
JESTENbHOCTU CIEAYET YCUJIUTh BUJIBI JACSITEIbHOCTH, CeU(UYHBIE 1 TaHHON
KaTeropuu JieTed, OOECHEeUMBAIOIINE OCMBICIEHHOE OCBOECHHUE COJEPKAHMS
o0pa3oBaHus MO MPEIMETY: YCUJICHHE MPEAMETHO-TIPAKTUUECKON JACSITEIBbHOCTU C
aKTUBHU3aLMEN CEHCOPHBIX CUCTEM; OCBOECHHE MaTepHalia ¢ ONOpPOH Ha aJIrOpHTM;
«IOIIAarOBOCTh» B M3YYEHHHM MaTepHasa; HCIOIb30BAHUE JIONOJIHHUTEIbHON
BU3YaJbHOM OIMOpPHI (CXEeMbl, IIa0JIOHBI, OMOPHBIC TAOJUIBI); PEYEBOM OTYET O
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npolecce U pe3yibTaTe JAeSTebHOCTH; BBINOJHEHUE CHEUUalIbHBIX 3aJlaHuH,
00eCeunBAIOIINUX KOPPEKLIMIO PEryISIUN yueOHO-TI03HABATENbHOM A TETbHOCTH
U KOHTPOJIb COOCTBEHHOI'O PE3yJIbTaTa.

Jis obyuarouuxcst ¢ 3IIP cymecTBeHHBIM SIBISIOTCS MPUEMBI PadOTHI C
JIEKCUYECKUM MaTepuaioM 1o mnpenmery. [IpoBoautcs crenuanbHas paboTta 1o
BBEJICHUIO B aKTUBHBIN CJI0Baph 00YYaIOIIMXCS COOTBETCTBYIOUIEH TEPMHUHOIOTHH.
N3yyaembple TEpMHHBI BBOJSTCS Ha IIOJIMCEHCOPHOM OCHOBE, 00s3aTeinbHa
BU3YaJIbHAs MOJAJEP)KKA, AITOPUTMbI pabOThl C OINpPENEICHUEM, OMOPHBIE CXEMBI
JUTSL AKTyaJIu3ali TEPMUHOJIOTUH.

B cBsi3u ¢ ocoObiMu 00pa3oBaTeIbHBIMHU MOTPEOHOCTSIMU OOYYAIOIIMXCS C
311P, npu miuaHupoBaHUM PabOThl YYEHHMKA HA YpPOKE CIEAYyeT MPUACP>KUBATHCS
CJIEIYIOLUX MOMEHTOB:

1. Ilpu onpoce HeoOXoauMoO: JAaBaThb aIrOPUTM OTBETA; pPa3pellaTh
[0JIb30BAaThCSl IUIAHOM, COCTABJIEHHBIM IPU TOJATOTOBKE JIOMAIIHEro 3a/IaHus;
naBaTh OOJIbIIIE BPEMEHHU TOTOBUTBHCS K OTBETY Yy JOCKM; pa3peliarb JeiaTh
Ipe/BapUTEIbHBIE 3aITUCH, MOJIb30BATHCS HATJISITHBIMU TOCOOUSIMHU.

2. Ilo BO3MOXKHOCTH 3a7jaBaTh OOYYAlOIIMMCS HABOSIINE M YTOUHSIOIINE
BONPOCHI, KOTOPbIE TIOMOT'YT UM IIOCJIEI0BATEIBHO U3JI0KUTh MaTepUal.

3. CucremMaTH4eCcKU MPOBEPATh YCBOEHUE MaTepuaia o TeMaM ypOKOB, JJIs
CBOEBPEMEHHOI0 OOHAPYKEHUS IPOOENTIOB B MPOILIEAIIEM MaTepUase.

4. B mpouecce HU3y4eHUs] HOBOTO MaTepuala BHHUMAaHHE YYEHUKOB
oOpamaercsi Ha HauboJiee CIOXKHBIE pasnenbl u3ydaemoil Tembl. Heobxommmo
yaiie oOpamarbcsi K HUM C BONPOCaMH, BBIICHSIONIMMM MOHMMaHHE Y4eOHOIo
MaTepHualia, CTUMYJIUPOBATH BOIPOCHI MpPU 3aTPYyJHEHUAX B YCBOEHHU HOBOIO
MaTepuana.

Mecto yuyeOHOro npeamera « ®u3uka» B y4eOHOM ILUIaHe

B cootrBerctBUM ¢ DenepanbHbIM TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOT'O OOIero ooOpa3oBaHus ydeOHBINM mpenmer «Du3nKa»
BXOJWT B TMpeaMeTHyr0 o0sacth «EcTecTBEHHbIE HAyKW» U SBISIETCS
oOsi3atenbHbIM Jia u3ydeHus. Copaepkanue ydeOHoro mnpeamera «Duzmkay,
npeacTtaBieHHoe B DenepanbHoit pabouedt mporpamme, cootBercTByer DI'OC
000, @enepanbHOii 00pa30BATENIBHOM MPOrpaMMe OCHOBHOTO  OOIIETo
oOpazoBanus, DenepasibHONW aJanTUPOBAHHOW 00pPa30BATENBLHON IporpamMme
OCHOBHOT'O 00IIIero 00pa3zoBaHus A1l 00YYaIOIMIMXCS C 3aJIePKKONU MCUXHUUECKOTO
pazButusg. OOIIee 4YuCiIO 4acoB, PEKOMEHIOBAHHBIX MJi1 M3y4eHUs (PU3UKU Ha
0a3oBoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henen), B 8
KJ1acce — 68 JacoB (2 Jaca B Henenro), B 9 kinacce — 102 gaca (3 gaca B HEICIIO).



COAEPKAHUE YYEBHOI'O ITPEJMETA «®U3UKA»
7 KIIACC

Pasznes 1. ®u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEro Mupa

®usuka — Hayka o npupome. Ssnenus upupoasl (MCY). ®usuueckue
SBJICHUS: MEXaHWYECKHE, TEIUIOBhIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC,
3BYKOBBIE.

®uznyeckue BenuuuHbl. M3mepeHue ¢uznueckux BenuduH. Dusuueckue
npubopwui®. Ilozpewnocms usmepenuti. MexayHapoaHas CUCTEMA €IHHHII,

Kak ¢wu3uka wu [pyrue ecTeCTBEHHBbIE HAayKd H3y4alOT MPUPOAY.
Ecmecmeenno-nayunviii memoo nosnauus: HabnooeHue, NOCMaHo8Kd HAYYHO20
gonpoca, 8bl08UINCEHUE 2UNOME3, IKCNEPUMEHN N0 NPOGepKe 2Unomes, 00bsCHeHUe
Habrodaemoz2o saeienus. Onucanue huzuuecKux s61eHull ¢ NOMOUbI0 MoOeel.

[Ipenmer u MeToAbI PUUKH.

Jemoncmpayuu®

1.Mexanndeckue, TEIUIOBBIC, DOJIEKTPUYCCKHE, MArHUTHBIC, CBETOBBIC
SIBJICHUSA.

2.Dusznueckue npubOpsl U NPoLEAypa NPSIMbIX U3MEPEHUI aHAIOTOBBIM H
UG POBBIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol

1.Onpenenenne 1EHB JACNECHUS W3MEPHUTEIBLHOrO Mpubopa (UCIOIB3Ys
TEXHOJOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. 3mepenune paccTOSHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPIOTO Tea

4. Onpeodenenue pazmepos Maivix me.

5. U3mepenne Temmeparypbl MpU TMOMOIIH >KHIKOCTHOTO TEpMOMETpa M
JaTYMKaA TEMIIEPATYPHI.

6. IIposedenue ucciredosanuss no npogepke 2unomesvl. OAlIbHOCMb NOAEMA
wapuka, nywernHo2o 20pU30HmMaibHo, mem boavule, yem 0oble 8bICOMA NYCKA.

Pa3nen 2. [lepBoHayaibHbIEe CBeeHUSI O CTPOEHUM BelllecTBA

Crpoenue BeliecTBa: aTOMbl M MOJEKYJbl, ux pazmepuvl. Onvimeoi,
O0oka3zvlearowue OUCKpemuoe CmpoeHue eujecmada.

JIBkeHne dactuil BemecTBa. CBA3b CKOPOCTH JBMKCHHS YACTHUI[ C
TeMIieparypoil. bpoyHoBckoe nBmxenue, muddysus. Bzaumooeiicmsue uacmuy
gewiecmea.; NpUMANCeHue U OmmaiKueaHue.

ArperaTtHble COCTOSIHUSL BEILECTBA: CMpOeHue 2a308, JACUOKocmeu U
mMeEpObIX (Kpucmaniuyeckux) mei. Bzaumocesnzo medxncoy ceolicmeamu eujecmas 8
PA3HBIX  A2pe2amHublX COCMOAHUAX U UX AMOMHO-MOJEKYIAPHLIM CMPOEHUEM.
Ocobennocmu azpe2amuuix COCMOAHUL 800bl.

1 MC — siemMeHTHBI cosiepkaHus, BKIIOYAIOMINE MEKIIPEAMETHBIE CBA3H, KOTOPBIE MOJAPOOHEE PACKPHITHI B
TEeMAaTHYECKOM TJIAHUPOBAHHH.

2 3[[30]) " Jajee KypCuBOM O603Ha‘-IeH])l TEMBI, U3YYCHUC KOTOPLIX MPOBOAUTCA B OBHAKOMHUTEILHOM ILUIAHE.
[enaror caMoCTOATENEHO ONpEAesieT 00BEM H3y4aeMOTO MaTepHaa.

3 Bee Jlemonctpaiuu u JlabopatopHble paGoThI, IPEICTABIEHHBIE B COIEP/KAHUHU, TOMYCKAETCs (MOKHO)
MIPOBOJINTH, UCTIONB3Y HHOOPMAITHOHHBIE U AJIEKTPOHHBIE TEXHOJIOTHH (IIM(POBHIE 00pa30BaTENbHBIE PECYPCHI).
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HMemoncmpayuu®

1. HaGmtogenne 6poyHOBCKOTO ABM)KEHUS.

2. Habmoaenue nuddysun.

3. Habmooenue  sa6neHuti,  O0OBACHAOWUXCL  NPUMSANCEHUEM  UTU
OMMAanKuBaHUueM Yacmuy eeuecmad.

Jlabopamopnsie pabomul u onvimol

1. Oyenxa ouamempa amoma MemooOM pso08 (C UCNOIb30BAHUEM
gdomoepaguii).

2. OmbITHI 110 HAOTIOIEHUIO TETTIOBOTO PACITUPEHUS Ta30B.

3. OnbITHI IO OOHAPYXKEHUIO JCUCTBUS CHUI MOJICKYJSPHOTO MPUTSIKEHUS
(2/1eKMpOHHAA 0eMOHCmPayusl).

Pa3nen 3. /IB:KeHHE U B3aUMO/IeCTBHE TeJ

Mexanudeckoe ABukKeHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE JIBH)KECHHUE.
Cxopoctb. CpedHsisa ckopocms npu HepagHoMepHom Ogudicenuu. Pacd€r nytu u
BPEMEHH JIBUKEHUS.

SBnenue uHepuuu. 3axkoH uHepyuu. Bzaumooeiicmeue men Kax nNpuduHa
usMeHeHusi ckopocmu O0sudicenusi men. Macca kak mepa uHepmHocmu med.
[TnotHocTe BemiectBa. C6s36 NIOMHOCMU C KOAUYECMBOM MOAEKVI 8 eOuHuye
00véMa sewecmsa.

Cuna kak XapakTepucTUKa B3auMojieicTBus Tel. Cuia ynpyeocmu M 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpro ounamomempa. SIBieHue TATOTEHUS U CHUJIA
Tsokecth. Cuna msaxcecmu na opyeux naanemax (MC). Bec tena. HeBecoMocTb.
CrnoxxeHue cuil, HalpaBJICHHBIX IO OJHOM Npsimoii. PaBHoneicTByromas cuit. Cuna
mpenus. Tpenue cxonvocenuss u mpenue noxos. Tpenue 6 npupode u mexHuke
(MC).

Jemoncmpayuu®

1.HaGnroneHne MeXaHn4eCKOro JBIKEHUS Tea.

2.3mepeHne CKOPOCTH MPSIMOJIMHEHHOTO JIBHXKCHHUS.

3.Habntonenue sBJICHUS] HHEPIUU.

4.HabmtoieHre M3MEHEHHs] CKOPOCTH TPU B3aMMOJICHCTBUM TE.

5.CpaBHeHHE MacC MO B3aUMOJCUCTBHIO TEIL.

6.CnoxxeHue cuil, HalpaBJIEHHBIX 110 OAHOUW MPSIMOIA.

Jlabopamopnwie pabomul u onvimol

1.Onpenenenrie CKOPOCTA PAaBHOMEPHOTO JIBMKEHUs (IIApHUKA B XKUIKOCTH,
MOJICIIH JICKTPUYECKOTO aBTOMOOMIIS | T. 11.) (21eKMPOHHASA 0EMOHCMPAUUSL).

2.0npeneneHre cpeaHeil CKOPOCTH CKOJIbKEHHsI Opycka WM IIapuKa IO
HaKJIOHHOM ITJIOCKOCTH.

3.0mnpepenenne MmIOTHOCTU TBEPAOrO TeNa.

4.0nbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCThH pacTsDKEHUs (Iedopmanun)
PYXUHBI OT TPUIT0KEHHON CHJIBIL.

5.01BITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

4 351ech 1 nanee NPUBOIMTCA PACIIMPEHHBIN EpEYeHb 1a00PATOPHBIX PabOT M OMBITOB, U3 KOTOPOTO YYUTEb
JieTaeT BEIOOP 1O CBOEMY YCMOTPEHHIO.



Pasznen 4. /laBjieHre TBEPABIX TeJl, dKUIKOCTEH U ra30B

Hasnenue. Cnocobwvl ymenvuleHus u ygeauuenus oaenenus. Jlasnenue 2asa.
3asucumocms Oaenenus eaza om o006véma, memnepamypul. llepedaua oasnenus
MeEPOLIMU menamu, Hcuokocmamu u eazamu. 3akou Ilackans. [Ineemamuueckue
MawiuHbl. 3aBUCUMOCTh JABJICHHUS >KUIAKOCTH oOT Tiyounsl. Coobwarowuecs
cocyowl. [ uopasnuyeckue MexaHuzmoi.

AtMocdepa 3emnu u atmochepHoe naBieHue. [lpuuunvl cyujecmeosanus
6030yuiHoti obonouxku 3emau. Onvim Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3a8UCUMOCMb AMMOCHEPHO20 0asleHUs Om BblCOMbl HAO YPOBHEM
mops. Tlpubopwi ons uzmepenus ammocghepnoz2o 0asnienusl.

Heiicmeue orcuokocmu U eaza  Ha  NOSPYHCEHHOE &  HUX — melo.
BoirankuBaromas  (apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men.
Boszoyxonnasanue.

Hemoncmpayuu

1.3aBUCUMOCTD J1aBlICHHSI Ta3a OT TEMIIEPATYypPHI.

21lepenaya naByieHUs KUAKOCTHIO U Ta30M.

3.Coo01maromumecs Cocyabl.

4.I'uapaBauyecKuid npecc.

5.IlposiBnenue nelcTBUs aTMOC(EPHOTO AaBICHHUS.

6.3aBUCUMOCTD BBITAIKMBAIONIEH CUITBI OT 00BEMA MOTPYKEHHON YaCTH Tella
Y TJTIOTHOCTH KUIKOCTH.

7.PaBEeHCTBO BBITAJIKHUBAIOILEH CHJIBI BECY BHITECHEHHOU JKMJIKOCTH.

8.YcioBue 1aBaHus Tell: IUIABAHWE WJIM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIEHHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol

1.MccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMA MOrpyKEHHOU B
KUJKOCTh YaCTH TeJla.

2.0mnpeneneHue  BBITAJKUBAIOIIEW  CWIbL, JCHCTBYIOIIEM Ha  TEJO,
MOTPYKEHHOE B JKUIKOCTb.

3.IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONIEH CUJIbI, IEHCTBYIOIIEH HA TEIIO
B JKMJIKOCTH, OT MACCHI TeJa.

4.00bIThl, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTh BBITAJKHBAIOIICH  CHIIBL,
JIEUCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOrpyKEHHON B )KUAKOCTh YacTH
T€JIa U OT IUIOTHOCTH KUJKOCTH.

5.KoHcTpynpoBanue  apeoMerpa  WIM  KOHCTPYMPOBAHUE  JIOAKHU
Y OIIPENIENIEHUE €€ TPY30MOABEMHOCTHU.

Paznen 5. PaGora 1 MOIIHOCTDH. JDHEPrusi

Mexanuueckast pabota. MOITHOCTb.

[IpocThie MeXaHM3MBI: pblUar, OJOK, HAKJIOHHAsA IUIOCKOCTh. [lpasuno
pasHosecus puiyaea. Illpumenenue npasuna paenogecus pwviuaca K OJOK).
«3onomoe  npasuno» mexanuxu. KIIJI mnpocteix wMexanusmoB. IIpoctsie
MEXaHU3Mbl B OBITY W TexHUKe. MexaHudeckas dSHeprus. Kunemuueckas u
nomenyuanvHas 3Hepeus. llpespawenue 00HO20 6uda MexaHuyeckou 3Hepeuu 8
Opyeoil. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.
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Hemoncmpayuu

1.ITIpumMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomol u onvimut*

1.Onpenenenne paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUHU TeJa 110
TOPU30HTAIIBHOM ITOBEPXHOCTH.

2.MccnenoBanue ycioBUM PaBHOBECUS phlUara.

3.13mepeHue KII HAKJIOHHOMN IUIOCKOCTH (G1ekmponnan
oemMoHcmpauusi).

4.M3yyeHre 3aKkoHa COXPaHEHUsS MEXaHUYECKOW JHEPruu (21eKmpoHHAsA
oemoncmpauusi).

8 KUIIACC

Pasnen 6. TenuioBble siBJIeHUSA

OcHoBHbIE NONOJCEHUS MONEKYIAPHO-KUHEMUYECKOU meopuu CmpoeHuUs
sewecmea. Macca u pazmepol amomos u monexyn. Onvimvl, n0OMeepHcoarouue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUl.

Mopnenu TBEPAOrO, XKHUAKOTO W Ta3000pa3HOTO COCTOSHUW BEIECTBA.
Kpucmannuueckue u amopgnvie mena. OdwvscHeHue c8oticma 2az08, Hcuokocmeti u
MEEPOLIX MeNl HA OCHOBE NONONCEHUL MOAEKVAAPHO-KUHEeMUYECKOU meopuu.
CmauuBaHue u kanuniiapuwie aeienus. 1ennosoe pacuiupenue u cocamue.

Temneparypa. Cesa3b memnepamypvl coO CKOPOCMbIO MENIOB020 OBUNCEHUS
yacmuy.

Buytpennsiss sHeprus. CnocoOvl uzmeHeHusi GHYMpPEHHelU  IHEepPeUU.
menionepeoawa U cosepuieHue  pabomol. Buovr  mennonepeoauu:
menjionpo8oOOHOCMb, KOHBEKYUS, U3TyYeHUe.

KomuuectBo TemnoTsl. Yoenvuas mennoémxocme gewgecmaa. Tennoobmen u
menyogoe pasHosecue. YpasneHue menioozo oaiauca.

Ilnagnenue u omeepoesanue Kpucmaniiuyeckux eeujecms. Yoenvnas
menioma nnaerenus. Ilapoobpaszoeanue u koumoencayus. Hcnapenue (MC).
Kunenune. Yoervnas mennoma napoobpazosanus. 3asucumocms memnepamypbl
KUneuust om ammocgepro2o oasnenus. Baasxcrnocms go3zdyxa.

DHeprus TOIUIUBA. YoenbHas menioma c2opaHusl.

Ipunyunvr pabomsr mennosoix osucameneu. KII/[ mennogoeo osueamens.
Tennoswvie dsuecamenu u 3awuma okpyscaroujeti cpeowvt (MC).

3axon coxpanenus u npespawenus dsnepeuu 8 mennogvix npoyeccax (MC).

Hemoncmpayuu

1.Habntoienne 6poyHOBCKOTO ABUKECHHUSI.

2.Ha6monenue nuddyzum.

3.HaGmronenue siBICHUN CMauyuBaHUS U KaTUJUISIPHBIX SBJIICHUI.

4.Halro/1eHre TEII0BOr0 pacliupeHust Tell.

5.MI3MeHeHue JaBlieHHs ra3a Ipu U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQKICHUH.

6.1IpaBuna u3mMepeHus: TEMIEpPaTyphl.

7.Bunsl Temionepenadu.
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8.Oxyax1IeHue Ipyu COBEPIIEHUHU paOOTHI.

9.HarpeBanue mmpu CoBepIICHUN Pa0OThI BHEIITHUMHU CHJIAMH.

10.CpaBHeHue TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11.HaGaroneHne KumeHusl.

12.HabmroaeHne mocTOSTHCTBA TeMIIEpaTyphl TIPH TUTABJICHUH.

13.Mojienu TeIUIOBBIX ABUTATEIEH.

Jlabopamopuwie pabomul u onvimol

1.OnbITEl O OOHAPYKEHUIO JEUCTBUSI CHJI MOJICKYJISIPHOTO TPHUTSIKCHUS
(371eKkmponnas oemoncmpayus).

2.01bITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIU caxapa.

3.0nbITEl 110 HAOJIOACHUIO TEIUIOBOI'O PACUIMPEHHUs Ta30B, >KUJIKOCTEH M
TBEPJIBIX TEIL.

4.0mpesienieHE TaBICHUS BO3AyXa B OAJIJIOHE IIMPHUIIA.

5.00BITHl, JAEMOHCTPUPYIOIINE 3aBUCUMOCThH JaBJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAXKICHHS.

6./lposepka ecunomesvt  JUHEUHOU  3ABUCUMOCHU  ONIUHbL  CMOJIOUKA
AHCUOKOCMU 8 MEPMOMEMPULECKOU mpyOKe om memnepamypbl.

/.HabGntonenne wuW3MEHEHUs BHYTPEHHEH OSHEPrud Telna B pe3ysibTaTe
Terionepeaadyu U padboThl BHEITHUX CHUJI.

8.MccnenoBanue sBICHUS TEIUIOOOMEHA IMPU CMEIIMBAHUHM XOJOJTHOM U
ropsiYeu BOJIBL.

9.0npeodenenue  Konuuecmea  meniomsl,  NOJLYYEHHO20  80OOU  NpU
menioooMeHe ¢ HazpemviM MemalIudecKuM YUIUHOPOM.

10.MccnemoBanue mpoliecca uCrapeHusl.

11.0Onpenenenne OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

12.0npeodenenue yoenvrot meniomol niasieHus ibod.

Paznen 7. JjekTpuyecKkue 1 MATHUTHbIE SIBJICHMSI

Inexkmpuzayusi men. J{Ba poja dleKTpUUYECKUX 3apsiaoB. B3zaumoneicTBue
3apsHKEHHBIX TETT.

Dnektpuueckoe mnojie. Ilpunyun cynepnosuyuu sneKmpudeckux nojieu (Ha
Ka4ecmeeHHOM YPOBHE).

Hocumenu sanexmpuueckux 3apsa0o8. InemeHmaptbulil 31eKmpuieckKull 3apsio.
Cmpoenue amoma. TIpOBOIHMKM W  JUDIJIEKTPUKH. 3aKOH COXpaHCHMUsI
AIEKTPUYECKOr0 3apsia.

DIEeKTPUUECKUH TOK. Ycnosus cywecmeosanuss 31eKmpuiecko2o MmoKd.
Uctounuku mnocrossHHOro TOKa. JIEMCTBUS 2JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHYECKOE, MATHUTHOE). DIeKmpudecKull moxK 6 HCUOKOCMSX U 2a3aX.

PaGota W MOIIHOCTh JJIGKTPUYECKOTO TOKAa. 3akown Jcoyria—/lenya.
Onekmpuueckue yenu u nompedumeny JNEKMPUUECKOU dHepeuu 8 Ovlmy.
OnekTpuueckas 1enb. Cuiia Toka. DiekTpudeckoe HanpsbkeHue. COnmpoTHBICHUE
POBOJIHUKA. YOoenbHoe conpomusnenue eewyecmea. 3akon Oma JJisl ydacTka Ieru.
[TocnenoBaTenbHOE M MapaUIeIbHOE COCIWHEHUE IMPOBOJHUKOB. Kopomkoe
3aMbIKAHUe.
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[TocTositHHble ~ MarHuTH.  B3auMojelcTBHE  MOCTOSHHBIX ~ MarHUTOB.
Maenumnoe none. Maenumnoe none 3emnu u e2o 3nauenue Osl HCU3HU Ha 3emie.
Onvim Opcmeda. Maenumnoe none snekmpudeckoco moxa. Ilpumenenue
INEKMPOMACHUMOE 8 mexHuKe. [lelicmeue MacHUMHO20 NOJSL HA NPOBOOHUK C
MOKOM. dnexmpoogueamernw NOCMOSIHHO20 moxa. Hcnonvzosanue
anekmpoosueameriell 8 MexXHU4ecKux YCmpoucmeax u Ha mpancnopme.

Onvimbr  Dapaoes. Aenenue snekmpomacHumuon unoykyuu. Ilpasuno
Jlenya. Onexmpoeenepamop. Cnocodvl noayueHus 31eKmMpuveckol dHepeul.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu

1.9nexTpuzanus Ten.

2.JIBa poJia AIEKTPUUECKUX 3aPSA0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEIL.

3.YCcTpoRCTBO U ICHCTBUE AIEKTPOCKOIIA.

4.2nexkTpocTaTnyecKas HHIYKIUS.

5.3aKOH COXpaHEHUs PIEKTPUUECKUX 3apsIIOB.

6.1IpOBOTHUKY U AUDJICKTPUKH.

7.MonenupoBaHHE CUIIOBBIX JIUHUN 3JIEKTPUUECKOTO MOJIS.

8.MCTOYHUKM TTOCTOSHHOTO TOKA.

9./lelicTBUS IIEKTPUUECKOT O TOKA.

102neKkTpru4YecKuid TOK B KUJIKOCTH.

11.I"a30Bb1# pa3ps.

12.1I3mepeHre cuiibl TOKa aMIIepPMETPOM.

13.13mepenue 3J1eKTpUUEeCKOro HapsKEHUS BOJIbTMETPOM.

14.Peoctar u mara3uH COIPOTUBIIEHUN.

15.B3anMojieicTBHE TOCTOSSHHBIX MAarHUTOB.

16.MoaenupoBaHue HEBO3MOKHOCTH pa3/IeICHUs MOTI0COB MarHuTa.

17.MonenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.0mbIT Opcrena.

19.MaruutHOE 1osie Toka. DJIEKTPOMArHmT.

20./lelicTBME MarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.

21.OnexTpoaBuraTenb NOCTOSIHHOTO TOKA.

22.VccnenoBaHue SIBICHUS JIEKTPOMArHUTHON MHIYKIIHH.

23.0nbiTel Dapanes.

24.3aBACMMOCTh HANPAaBJICHHUS WHIYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHUSI.

25.051eKTporeHepaTop NOCTOSHHOI'O TOKA.

Jlabopamopuwie pabomul u onvimol

1.OnpITEl 1O HAOMIOMCHUIO JJICKTPU3AIMU  Tel HWHAYKIHEH U TpHu
CONPUKOCHOBEHHH.

2.WccnenoBaHue JEUCTBUSL AJIEKTPUYECKOTO TIOJS HAa MPOBOJAHUKU U
JTUAJIEKTPUKH.

3.COopka u mpoBepKa padoTHI IJICKTPUUSCKOM IEIH MTOCTOSTHHOTO TOKA.

4.I3MepeHHe U PEryJIupoBaHUE CUIIBI TOKA.

5.M3mepeHne u peryampoBaHue HAMPSIAKEHHUS.
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6.Uccnedosanue 3asucumocmu cuibl moxa, udywje2o uepesz pesucmop, om
CONPOMUBTIEHUS PE3UCMOPA U HANPANCEHUSL HA PEe3UCHOpe.

7.Onvimol, oemMoHcmpupyowue 3A8UCUMOCTD INEKMPUYECKO20
CONPOMUBIEHUsT NPOBOOHUKA OM €20 OJIUHbL, NA0UA0U NONEPEeYHO20 CeYeHUs U
mamepuana.

8.Ilposepka npasuna crodxicenuss HANPANCEHUN NPU HOCIE008AMENbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9.1lposepka npasuna 0151 Cuibl MOKA NPU NAPATLIETIbHOM COEOUHEHUU
pe3ucmopos.

10.0Onpenenenre pabOThI JAESKTPUUECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOp.

11.0npenenenne MOUIHOCTH JJIEKTPUYECKOrO TOKa, BBIICIACMONM Ha
pe3ucrope.

12.UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIEr0 4epe3 JaMIIOuKy, OT
HaIIPSKEHUSI HA HEH.

13.0Onpeoenenue KII/[ nacpesamens.

14 .ViccnemoBanre MarHUTHOTO B3aUMOCHCTBHUS ITOCTOSTHHBIX MAarHUTOB.

15.MI3ydeHne MAarHUTHOTO TIOJNSI TIOCTOSHHBIX ~MAarHUTOB TPU WX
00BbEIMHEHUH U Pa3/ICICHHUN.

16.VccnemoBanue ACHCTBUS DIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.01bITEI, JEMOHCTPUPYIOIIHME 3aBUCHMOCTH CHJIBI  B3aMMOJICHCTBHUS
KaTYIIKH C TOKOM M MarHuTa OT CHJIbI TOKA U HAITPaBJICHUS TOKA B KaTYIIIKE.

18.V3ydenune neicTBUS MATHUTHOTO TIOJISI HA IPOBOJIHHUK C TOKOM.

19. Koncmpyuposarue u uzyuenue pabomaol 31eKmpoosueameisl.

20.13mepenne KII/] anekTpoaBuraTenbHOM YCTAaHOBKH.

21.0mbITBl IO WCCIIEOBAHUIO SIBIICHUS DJIEKTPOMArHUTHOM WHAYKITUU:
UCCIICIOBAaHNE N3MEHEHUH 3HAYEHUS U HAIIPABJICHUS MHIYKITMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJICHUSA

MexaHnnueckoe naBWkeHHE. MarepuanbHas Touka. (CHcrema OTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOIO JBIKEHUS. PaBHOMEpHOE NPsSMOJIMHEHHOE
nBuxenue. Hepasnomeproe npamonuneunoe osudicenue. CpeqHsis u MeHOGEHHAs
CKOpOCMb mea npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npamonutetinoe oOsudiceHue. CBOOOIHOE
nageune. Onvimol [ anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepBblii 3akoH Hprorona. Bropon 3akoH Hperotona. Tpernit 3akoH
Herorona. Ilpunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axkon I'yka. Cuna mpenus: cuna mpeHusi CKOAbAHCEHUS,
cunla mpeHust NoKosi, opyaue udbl mpeHusl.

Cunia TSXKECTH U 3aKOH BCEMHUPHOTO TSATOTEHUS. Y CKOpEHHE CBOOOIHOrO
nagaeHus. /[euowcenue naanem eokpye Coanya (MC). Ilepsas kocmuueckas
ckopocmy. Hegecomocms u nepecpysxu.
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PaBHOBecue mMaTepualibHON TOUKU. AbcontomHo meépooe meno. Pasnosecue
Meeépoo2o mena ¢ 3aKpeniéHHou ocvlo epaujeHus. MomeHT cuibl. [Jenmp
msoicecmu.

Nmnynsc Tena. M3menenue umnynvca. Mmnyiovc cunvl. 3aKOH COXPaHECHUS
uMnyJibca. PeaktuBHoe npuxenue (MC).

Mexanuueckass pabota U MOIIHOCTh. PaboTa cuil TSXKECTH, ynpy2ocmu,
mpenus. Ceazv oanepauu u pabomsi. 1loTeHIMaNbHAs SHEPT U TENA, TOJAHITOrO HAJl
IIOBEPXHOCTBIO  3eMIM. [lomenyuanvnas  oHepeus  cocamou  NPYICUHDL.
Kunernueckas sneprusi. Teopema o Kunemuueckou 3Hepeuu. 3aKOH COXpPaHEHUs
MEXAHUYECKON SHEPTUMU.

Hemoncmpayuu

1.HabmroieHne MexaHH4eCcKoro JBUKEHHsSI Teja OTHOCUTEIbHO Pa3HBIX Tell
OTCYETA.

2.CpaBHeHME NyTeW W TPACKTOPUM JBMXKEHHS OJHOTO U TOrO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEJl OTCUETA.

3.M3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO IBUKEHUS.

4.VMccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.

5.Habutoienue 1BUKEHUS Teja 0 OKPY>KHOCTH.

6.HaOnroieHne MexaHu4eCcKuX SIBIICHUM, IPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHHUH OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

7.3aBUCUMOCTb YCKOPEHHUSI T€Jla OT MAacChl Tejla W JEHUCTBYIONIEH HA HEro
CHUJIBI.

8.Habmronenue paBeHcTBa CUII IPU B3AUMOJEHCTBUAN TEN.

9.M3MeHeHune Beca Tena Npyu YyCKOPEHHOM JIBUKEHUH.

10.ITepenaya umITynbca Mpu B3auMOICHCTBUH Tell.

11.TIpeobpa3oBaHust IHEPTUU TIPH B3aUMOICHCTBUH TEIL.

12.CoxpaHeHne umMnyJibca Ipu HEYIPYrOM B3aUMOJIEHCTBHH.

13.CoxpaHeHne uMItysbca npu adCOIFOTHO YIPYTOM B3aUMO/IEHCTBUU.

14.HabmroneHne peakTHBHOTO JBHKCHHS.

15.CoxpaHeHre MEXaHUYECKON SHEPTrUr MPU CBOOOIHOM MaJ/ICHUH.

16.CoxpaHeHre MEXaHUYECKOM »SHEPruu TMpU JABUKEHUH Tela IMOJ
NEUCTBUEM IIPYKUHBI.

Jlabopamopuwie pabomul u onvimol

1.Koncmpyuposanue mpaxma 015l pa3zeoHa u OaibHelule20 pagHOMEPHO2O
OBUINCEHUS UWLAPUKA UTU TETIeHCKU.

2.0mpenenieHe CpeIHEl CKOPOCTH CKOJIbKEHUS Opycka WU JBHXKCHUS
IIapUKa 110 HAKJIIOHHOM INIOCKOCTH.

3.0npeneneHne yCKOPEHHs Tela NPH PaBHOYCKOPEHHOM JBVKEHHM 10
HAKJIOHHOM IIJIOCKOCTH.

4.ViccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU NPHU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaIbHOH CKOPOCTH.

5.Ilposepra eunome3svl: eciu npu pPaBHOYCKOPEHHOM O8UdNCEHUU 0e3
HA4anbHOU CKOpOCMU NYMU OMHOCAMCA KAK pAO0 HEeYEMmHuIX 4ducen, mo
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COOMEemcmayowue NPOMeNCYmKU pemeHu 00OUHAKOBbI.

6.UccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

7.Onpenenenue ko3P HUIIMEHTA TPEHUS CKOJIbKCHUS.

8.0mnpenenenne KECTKOCTU IPYKUHBI.

9.0mnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBUKEHUU TeEJA 110
TOPU30HTAIIBHOM ITOBEPXHOCTH.

10.Onpenenenne pabOThl CWIBI  YOPYroCTH TMpU MOABEME TIpy3a
C UCIOJIb30BAHUEM HETIOJBHKHOTO U TIOJIBUAKHOTO OJIOKOB.

11.M3yuyeHune 3aKOHA COXPaHEHUS SHEPTUU.

Paznen 9. Mexannueckue KoJjieOaHUs U BOJIHbI

Konebarensnoe paBuxeHue. OCHOBHBIE XapaKTEPUCTUKH  KOJICOAHUM:
NEepHoJ, 4YacToTa, aMIUIUTyna. Mamemamuueckuii U NPYICUHHBIU MASAMHUKU.
IIpespawenue snepeuu npu Ko1e6amenbHOM OBUNCEHUU.

3aryxatontue Konebanus. BeinyxneHHbIie Kojaebanus. Pe3onanc.

Mexannueckue BoJiHBI. CBOMCTBa MeXaHWYECKUX BOJIH. [IpodonbHvie u
nonepeynvie 60IHbL. J[MuHa GOIHBLI U CKOPOCMb €€  pPACHpPOCMPAHEHUs.
Mexanuueckue 60Hbl 8 meépoom meine, celicmuyeckue 8omvl (MC).

3ByK. I pomkocmo 38yka u evicoma moua. Ompadsicenue 38yka. Ungpassyxk u
VIbMPA3BYK.

Hemoncmpauuu

1.HaOmronenne xkoieOaHuWii Tel MHOX AEHCTBHEM CHJIIBI TSDKECTH W CHIIBI
yIpPYTOCTH.

2.Habmoienue koneOaHuii rpy3a Ha HUTH U Ha IPYKUHE.

3.HaGmronenue BeIHYKASHHBIX KOJICOAaHUI U pe30HaHCa.

4.PacnipocTpaHeHue MPOJAOIbHBIX U TTOTIEPEUHBIX BOJH.

5.Habumoienne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6.AKyCTUYECKHUI PE3OHAHC.

Jlabopamopnvie pabomut u onvimol

1.Onpenenenre YacToThl M Mepuojia KoJeOaHUN MaTEeMaTUYECKOTO
MasTHHKA.

2.0mpezaenenre 4acTOThl U NEpUOAA KOJeOaHUW NPYKMHHOTO MasiTHHUKA
(3/1eKMpOHHAA 0eMOHCMPAYUSL).

3.MccnenoBanue 3aBUCUMOCTH NEPUOJIa KOJIEOAHUMN MOABEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.

4.ViccnenoBaHue 3aBUCUMOCTH NEpHOa KoJieOaHUN NPYKUHHOTO MAasITHUKA
OT MacChl Ipy3a (271eKMPOHHAA 0EMOHCMPAUUSL).

5.I1poBepka HE3aBUCUMOCTU IEpUOAa KoJieOaHUM Tpy3a, MOJABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6.0mbITHI,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TMepuoia  KojeOaHui
NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7.1I3MepeHre  yCKOpeHHsI ~ CBOOOJHOTO  TAaJeHUS  (271eKmpPOHHAA
oemMoHcmpauusi).

Pa3zpges 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI
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DJIGKTPOMarHuTHOE  MoOJIe.  DJEKTPOMAarHuTHble  BOJHBL.  Ceoucmea
anekmpomacHumuvlx 6oan. Lllkana snekmpomacHumuvlx 601H. Hlcnonvzosanue
INEKMPOMACHUMHBIX BOJH O COMOBOU CEA3U.

DIIeKTpOMaruuTHas npupojga ceera. CkopocTh cBeta. BonmHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu

1.CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2.BonHOBBIE CBOMCTBA CBETA.

Jabopamopusie pabomut u onsimot*

1.M3yuenre CBOWCTB BJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHMIBHOTO
TenedoHa.

Paszpnesn 11. CBeTtoBbIe siBJICHUS

JlyueBass  mopens  cBera.  McrouHuku ~— cBera.  [Ipamonuneuroe
pacnpocmpanenue ceema. 3ammenusi Coanya u Jlynvi. OTpaxkeHHE CBeTa.
IInockoe 3epkano. 3akon ompasxiceHus ceema.

[Ipenomiienue cBera. 3akoH TMpeIoOMIICHUS cBeta. [lonHoe 6HympeHHee
ompadicenue ceema. HMcnonv3zoeanue nNOAHO2O 6HYMPEHHE20 OMPAICEHUS 8
ONMUYECKUX c6emo8ooax.

Jlunza. Xonm nydeit B nuH3ze. Onmuueckas cucmema ¢omoannapama,
muxpockona u meaeckona (MC). [na3z kak onmuyeckas cucmema. bnuzopykocmo u
0AIbHO30PKOCb.

Pasnooicenue benoco ceema 6 cnexmp. Onwvimul Hvtomona. Cnoowcenue
CHEeKMPANbHbIX YBEMO8.

Hemoncmpayuu

1.IIpsamMonuHeHOE pacpOCTPaHEHUE CBETA.

2.0TpaxeHue cBera.

3.IlonyyeHue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4.1TpenomneHue cBeTa.

5.0n0THYeCKUN CBETOBOI.

6.Xo7 1ydeit B cOOMparoieit JInH3e.

7.X0[1 Iy4er B pacCEUBAIOLIEH JIMH3E.

8.IlonmyueHne n300pakeHUM ¢ MOMOIIBIO JIMH3.

9.Ilpunuun aeicTBus GoToanmnapara, MUKPOCKOIIA U TEIECKOMa.

10.Mopensb rmasa.

11.Pa3noxxeHue 6eoro cBeTa B CIEKTP.

12.ITonyuenue 6em0ro cBeTa mpu CIOKEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopuwie pabomul u onvimol

1.MccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUS CBETOBOIO Jyda OT yIja
naJeHuUs.

2.M3ydeHne xapakTEepUCTHK U300pakeHUs MPeaMeETa B IIIOCKOM 3epKaJle.

3.MccnenoBanue 3aBUCUMOCTH YIJia TIPEJIOMIICHHsI CBETOBOIO Jiy4ya OT yIjia
NaJICHUS HAa TPAHUILIE «BO3TYyX—CTEKIIO».

4.TlonyueHnne n300paKkeHUI C TOMOIIbIO COOMPAIOIIEH JIMH3BI.
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5.0npenenenue GOKYCHOT'O PacCTOSIHUSL M ONTUYECKOU CHJIBI COOMpAIOIICi
JIMH3BI (271eKMPOHHAA 0eMOHCMPAUUSL).

6.0mbITEI O pPa3OKEHUIO OEIoro CBeTa B CHEKTP (2/1eKmpOoHHAA
oemMoHcmpauus).

7.01BITHl TI0 BOCHPHUSATHIO I[BETA TMPEIMETOB MPU WX HAOIIOJACHUHM uepe3
[BETOBBIE (PUIIBTPBI.

Pa3zgen 12. KBanToBbBIE AIBJICHUSA

Onvimsl Pezepghopoa n miianerapHast Mojienbs aromMa. Mojiens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PannoaktuBHOCTE. Anbgha-, bema- u camma-uznyuernus. CTpoeHHE aTOMHOTO
anpa. Hyknounaa moodenv amomHnoeo s0pa. Hszomonel. Paouoaxmuemvie
npespawenus. Ilepuoo nonypacnaoa amomuwvix soep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOIO U MAacCOBOI'O YHCET.
Peaxyuu cunmesa u denenus sioep. Mcmounuxu snepeuu Connya u 36é30 (MC).

SAnepHas sHepreTuka. /leticmeus paouoOaKmMuGHuIX U3LYYEHUU HA JHCUBbLLE
opeanuzmvl (MC).

Hemoncmpayuu

1.CrexTpbl U3Ny4eHHUs U MOTIIOIICHHUS.

2.CreKTpsl pa3In4HbIX Ta30B.

3.CnexTp Bojiopoa.

4.HabmoeHue TpekoB B kamepe BuiibcoHa.

5.Pabora cuéryrka HOHU3UPYIOMUX U3TYICHHH.

6.Peructpaiius uznydeHus MpUpoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopusie pabomul u onvimol

1.Habnooenue cniowHblx u TUHEUUamuvlx CHeKMpPOo8 U3LY4eHUs.

2.MccrnenoBanue TPEKOB: W3MEPEHUE DHEPTHU YACTHUIIBI MO TOPMO3HOMY
nyta (1o Gororpadusim) (31eKmpoHHaAA OemMOHCmPayu).

3.13mepenune paluoakKTUBHOTO (OHA (2/1eKMPOHHAA 0EMOHCMPAUUL).

IHoBTOpHUTEILHO-00001IAKO M MOAY b

[ToBTOpUTETHHO-0000MIAIONINN MOYIIh TIPETHA3HAYEH JJIS1 CUCTEMATU3AINH
U 0000IIeHHs  TNPEIMETHOrO  COACpKAaHUS U ONbITa  JAEATEIbHOCTH,
IPHOOPETEHHOTO MPU U3YUEHUH BCEro Kypca (GU3HKH.

[Ipu M3ydeHun NaHHOTO MOJYJIS PEAU3YyIOTCS U CUCTEMAaTU3UPYIOTCS BUBI
JESTENHHOCTH, Ha OCHOBE KOTOPBIX 00€CIIEUMBACTCS JTOCTHIKECHUE TIPEAMETHBIX U
METanpeMETHBIX  IJIAHUPYEMBIX  PEe3yJlbTaToB  OOydeHUs, (QopMUpyeTcs
€CTEeCTBEHHO-Hay4YHasl TPAaMOTHOCTh: OCBOCHHME HAYUYHBIX METOJIOB HCCJICIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJICHUE YMEHUSMH OOBACHATH (DU3MUECKue
SBJICHUS, TPUMEHSS TOJyYEeHHbIE 3HAHHWSA, pelaTh 3aJadd, B TOM YHUCIE
KAueCTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpuHIIMTIHANTBHO AESTEIBHOCTHBIN XapaKkTep JaHHOTO pasjielia peaau3yeTrcs
3a C4€T TOTO, YTO yUal[Uecs BBIMOIHSIIOT 3a/1aHusl, B KOTOPBIX UM MPE/JIaraeTcs:

" Ha OCHOBE TOJYYEHHBIX 3HAHWW paACIO3HABaTh W HAYYHO OOBSICHATH
dbuznueckue SBJICHUS B OKPYXKAIOIEel MPUPOJIE U MOBCEIHEBHOM KU3HU;
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" JUCHOJb30BaTh IIOJ] PYKOBOACTBOM  II€farora  Hay4YHbIE€  METO[bI
UCCIIEZIOBAaHUSl (PU3MUYECKUX SIBJICHHUM, B TOM 4HCIE JUIsI MPOBEPKU TUIOTE3 U
HOJTY4YEHHs TEOPETUUECKUX BBIBOJIOB;

" OOBSICHATH C OMOPOM HA NTUIAKTHUYECKHUI Marepuai mociie 0OCYXIACHHUS C
[elaroroM Hay4yHble€ OCHOBBI HanWOosiee BaXKHBIX JOCTHXKEHUI COBpPEMEHHBIX
TEXHOJIOTUH, HallpUMeEp, MPAKTUYECKOTO MCIONb30BAHUS PA3IMYHBIX HCTOYHHUKOB
SHEPruy Ha OCHOBE 3aKOHA NPEBPAILECHUS U COXPAHEHUs BCEX M3BECTHBIX BUJOB
SHEPIHH.

Kaxgas w©3 TeM JaHHOrO pasfena BKIOYAET HKCIEPUMEHTAIbHOE
UcclieZloBaHre 00O0OIIAIONIEro XapakTepa Ha YCMOTpPEHHUE Ienarora M IMpH ero
noMomy. Pasnen 3aBepmiaercst NMpPOBENEHUEM IHArHOCTUYECKOW M OLIEHOYHOM
paboThI 32 Kypc OCHOBHOM IIKOJIBI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
MHNPEIMETA «®U3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

B nenom pesynbraThl ocBoeHus odydaromumucs ¢ 3I1P yuebHoro npenmera
«Du3uka» JOJKHBI COBIAJaTh C pe3ynbTaTamu DegepanbHO  paboueit
IpOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs.

HaubGomnee 3HaunMMbIMU SIBISIOTCS:

JIMUHOCTHBIE PE3YJIbTATDI:

B pesynbrare wu3ydeHus (PU3MKM Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanust y oOyuaromerocss ¢ 3[IP Oyayr cdopmupoBansl crienyroime
JUYHOCTHBIC PE3YyJbTAThl B UACTH:

) maTpuoTHYECKOro BOCIIUTAHUS:

MIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(du3nUecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHNE K IOCTIKEHHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaxaaHCKOr0 U TYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJI€HHH OOIIECTBEHHO-3HAUYNMBIX
U DTUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUN
bu3uku;

OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUYECKUX TPHUHILHUIOB B JACSITEIbHOCTU
Y4E€HOT0;

3) 5CTETUYECKOTr0 BOCIIUTAHUS:

BOCIIPUATHE ICTETUYECKUX KayecTB (M3MUECKOW HAyKU: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHUA:

OCO3HAHUE IIEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI DPA3BUTHUS TEXHOJOTHM, BaXHEHIIEH COCTAaBISIOLICH
KYJIBTYPBI;
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pa3BUTHEC HAay4YHOW JF0O003HATEIBLHOCTH, HMHTEpPEca K HCCIEA0BATEIbCKOM
NeSITeNHbHOCTH;

5) bopMupoOBaHUs KYJIbTYPHI 3J0POBbSI K SMOIIMOHAILHOT'O 0J1aronoyydus:

OCO3HAaHHE IIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXXHOCTU TMPaBWJI O€30MAaCHOTO TIOBEJACHHS Ha
TPaHCIIOPTE, Ha J0porax, C DJCKTPUYECKHMM U TEIIOBBIM O0OpYJOBaHHUEM B
JIOMAIITHUX yCITOBUSX;

c(hOpMHUPOBAHHOCTh HaBbIKA peQIEKCHHU, MPU3HAHHE CBOEr0 IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPyZ10BOTO BOCITUTAHMSL:

7) aKTHMBHOE y4acTHE B PCIICHHUM MPAKTHUYCCKHX 3aaad (B paMKax CEMbH,
o0pa30oBaTeIbHON  OpraHM3allii, HACEIEHHOTO IYHKTa, POJIHOTO  Kpas)
TEXHOJIOTUYECKON M COIMATbHOM HAMpaBIEHHOCTH, TPEOYIONIUX B TOM YHUCIE U
du3nyecKux 3HAHMIA;

MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOoheCcCrid, CBSI3aHHBIX C (DU3UKOMH;

8) PKOJIOTHYECKOT'0 BOCIIUTAHUS

OpHEHTAIs Ha MPUMEHEHHWE (U3MYECKUX 3HAHWKM ISl PEIICHHs 3a7a4d B
00JJaCTH  OKpYy)Karollel cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB M OLEHKH HUX
BO3MOXKHBIX TTOCIICIICTBUN ISl OKPYKAIOIIEH CPEIIbI;

OCO3HaHME TI00aTBHOTO XapaKTepa YKOJOTMYECKHX MpOOJieM U MyTed HxX
pEIICHMS;

9) amanTanmuu K WM3MEHSIOMMMCS YCIOBHUSM COIMAIBHOW W TPUPOTHOU
CpeIibl:

MOTPEOHOCTh BO B3aWMOJACHCTBUU TIPU BBITIOJTHEHUW WCCICAOBAHUNA H
POEKTOB (PU3UYECKON HATIPABICHHOCTU, OTKPBHITOCTH OTBITY U 3HAHUSM JPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH 4Yepe3 IMPAKTUIECKYIO
NESITENBHOCTB;

MoTpeOHOCTh B (DOPMUPOBAHWHM HOBBIX 3HAHHWA, B TOM  YHUCIC
(bopMyIHpOBaTh UEH, TIOHATHS, TUITOTE3bI O (GU3UICCKUX O0BEKTAX U SBICHUIX;

OCO3HaHHME Je(UIUTOB COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH B
00JacTH (PU3UKWY;

IUTAHUPOBAHUE CBOETO PA3BUTUS B MPUOOPETEHUH HOBBIX (HU3HUUECKUX
3HaAHUM;

CTpEeMJICHHE aHATM3UPOBATh W BBISABISITH B3AUMOCBSI3U TIPUPOJIBI, OOIIECTBA
Y DKOHOMHKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHMIA,

OLICHKA CBOMX JEUCTBUM C YYETOM BIMSHUA Ha OKPYXAIOUYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX ITOCIEICTBHUM.

METAINIPEIJMETHBIE PE3YJIBTATHI

Oenaoenue YHUGEPCAbHBIMU yueoHbIMU NO3HABAMESIbHBIMU
oelicmeuamu:

1) 6a30BBIC JIOTHYECKUE ICUCTBUSA:

BBIBJSIT M XapaKTEpU30BaTh CYIIECTBEHHbIC TIPU3HAKA OOBEKTOB
(sIBIIEHUI);
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yCTaHABJIMBATh CYIIECTBEHHBIN TMPU3HAK KJIACCHU(PUKAIIMH, OCHOBAHUS IS
00001IIeHNS U CPAaBHCHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU M MPOTHUBOPEUHUSI B paccCMaTpuUBaeMbIX (hakTax,
JTAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSIM;

BBISIBIISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3W TMPU HM3YYCHUH (HU3HUECKUX
SIBJICHUA W TPOIECCOB, MPOBOANTH BBIBOJBI C MCIOJIB30BAHUEM JICHYKTHBHBIX U
WHAYKTUBHBIX ~ YMO3aKJIIOYCHMH, BBIJBUTATh THUIOTE3Bl O  B3aUMOCBS3SIX
(bu3nUecKnX BeTUYUH, IPU HEOOXOAMMOCTH MO PYKOBOJACTBOM YUUTEIS,

BBIOMpATh crnoco0 pelieHus y4yeOHoW (u3ndyeckod 3anauu (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIIEHUs, BBIOOp Hambojee MOAXOASAIIETO C Y4ETOM
CaMOCTOSITEITLHO BBIJICTICHHBIX KPUTEPHUEB) 10T PYKOBOJICTBOM YUUTEJIS.

2) 6a30BBIC HCCIIEIOBATEILCKUE ACHCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATENLCKUI HHCTPYMEHT NTO3HAHUS;

MPOBOJUTH 10 IUIAHY OIBIT, HECIOXKHBIM (U3UIECKUN DKCIICPUMEHT,
HEOOJbIIOe HccheqoBaHNEe (U3MUECKOTO SBJICHHS, MPH HEOOXOIUMOCTH IO
PYKOBOJICTBOM YYHTEIIS;

dbopmynrpoBaTh 00OOIIEHWS W BBIBOJLI IO pPe3yJdbTaTaM MPOBEIEHHOTO
HAOJIIO/ICHUSI, OTBITA, UCCIIEOBAHUS C ONMOPON Ha TUIAH/aJITOPUTM.

3) pabota ¢ unpopmaiuen:

MPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTBI M 3aIpPOCHl MPH TMOHUCKE U
ot0ope nHPOpPMALIMU UK AAHHBIX C YUETOM MPENTIOKEHHON yueOHOH (pu3nuecKoit
3a/1auu, IPU HEOOXOAMMOCTH TTO/I PYKOBOJICTBOM YUHTEII;

aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh WH(MOPMAIMIO Pa3IUYHBIX BHUJIOB U
dbopm npencTaBiIeHus;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHMANIbHYI0  (opMy  TMpefcTaBiICHUS
uHpOpMAIIM W WUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOXHBIMH CXEMaMH,
auarpaMMaM#, WHOW TpaduKod ©W WX KOMOWHAIMAMH, TIOJ PYKOBOJICTBOM
YAHUTEJIS.

Osnadenue  yHugepcanbHvlMu  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obmienme:

B X0ll¢ OOCYXJeHHS ydyeOHOTO MaTepuala, Pe3yJbTaToB JabopaTOPHBIX
paboT W TPOEKTOB 3a/aBaTh BOIPOCHI IO CYHIECTBY OOCYKTAaeMOH TeMbl H
BBICKA3bIBaTh WJICW, HAICJICHHBIC HAa pEIICHWE 3aJa4dl W MOJAJCpKaHUE
0J1aroKeIaTeIbHOCTH OOIIEHUS;

COIIOCTABJISATh CBOM CYXKICHUS C CY)KJICHUSIMH APYTUX YYACTHUKOB JIMAJIOTa,
O0OHApYKHUBATh PA3IMINE U CXOACTBO MO3UITHIA;

BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOJTUYHO TPEACTABIATh PE3YIbTAThl BBHITIOJIHEHHOTO (PH3UYECKOTO OMBITA
(9KCIIEpUMEHTA, UCCIIEAOBAHMS, IPOEKTA).

2) coBMECTHas JIeITeIbHOCTh (COTPYAHUYECTBO):

MOHUMATh W UCIOJIb30BaTh MPEUMYIINECTBA KOMAHAHOW U WHJIUBHIYATbHOU
paboThI MPU PEIICHUH KOHKPETHOW (PU3NYECKON TIPOOIEMBI;
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MPUHUMATh L€ COBMECTHOM JEATENbHOCTH, OPraHU30BbIBAThH JEHCTBUSA 11O
e€ JOCTIIKEHUIO: paclpeleNiaTh poiiu, OOCYXKAaTh MPOLECCHl U Pe3yibTaThl
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX YENIOBEK;

BBINIOJIHATH CBOKO YacTh palOThI, JOCTUTas Ka4€CTBEHHOI'O pe3yjbTaTa Io
CBOEMY HAIPABJIECHUID U KOOPAWHUPYS CBOM JCHCTBHA C APYTMMHU WICHAMU
KOMaH/Ibl;

OLICHMBAaTh KAa4yeCTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIBHO C(HOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOAECHCTBHUS.

Osnadenue yHugepcaibHolMU yueOHbIMU PeZYIAMUGHBIMU OCUCHEUAMU:

1) camoopranuzanusi:

BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOIIUX IS
pereHns GU3nIeCKuX 3HAHMI;

OPUEHTUPOBATbCSI B Pa3jIMYHbIX  MOAXOAAX  MNPHUHATHS  pELICHUH
(MHIMBUYaIbHOE, IPUHATUE PELICHUS B IPYIINE, IPUHATUE PELLICHUH TPYIIION );

COCTaBJIATh AJTOPUTM penieHuss (pU3Mueckod 3aJauyud WM IJ1aHa
UCCJIEIOBAHUS C YYETOM HMMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
O]l PYKOBOJICTBOM YUHTEJIS.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CHUTyallUM W TMpearaTb IUIaH €€ W3MEHEHUus, IpH
HEOO0XOAMMOCTH MO PYKOBOJICTBOM YUMTEJIS,

OOBSICHATh  NPUYMHBI  JTOCTHDKEHHS  (HEJOCTHXKEHHUS)  Ppe3yJbTaToB
JeSITeNbHOCTH, AaBaTh OLCHKY PHUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

3) SMOLIMOHANIbHBII UHTEIJIEKT:

CTaBUTh ce0sl HA MECTO APYroro 4ejaoBeKa B XO/€ CIOopa WU JUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro.

4) npuHsTHE CEOS U APYrUX:

MPU3HABATH CBOE MPABO Ha OMIMOKY MpU pelIeHUr (PU3NYECKUX 3a/1a4 Uid B
YTBEP)KJECHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYIOro.

INPEJMETHBIE PE3YJIBTATBI

TpeboBaHusi K TIpeAMETHBIM Ppe3yJbTATAM OCBOEHHSI Y4eOHOro
npeamera «@u3nkay», pacnpeaeieHHbIe 10 rogamM 00y4eHust

PesynpTaTel 1o rogaM GopMyIUpPYIOTCS IO MPUHIUITY 100aBICHHUS] HOBBIX
pe3ynbTaTOB OT Troja K roay (pe3yiapTaTbl OYEPETHOro Troja MO YMOJTYAHHIO
BKJIIOYAIOT PE3YyJIbTaThl NPEIbIAYIIUX JIET).

7 KIIACC

[IpenmerHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI  OTPaXkaTh
c(hOpMHPOBAHHOCTh y 00YYAIOLIUXCS YMEHHIA:

— OPHEHTHPOBATHCS B MOHATUAX U OMEPUPOBATH UMU HA 0A30BOM ypPOBHE:
bu3ndecKkue M XUMUYECKHE SIBJIICHUS; HAOJIOJCHUE, HKCHEPUMEHT, MOJEIb,
TUMOTE3a; CIWHUIBI (PU3NYECKHX BEIWYMH, aTOM, MOJIEKYyJia, arperaTtHbie
COCTOSIHUA BeliecTBa (TBEPI0E, )KUIKOE, Ta3000pa3HOe); MEXaHUYECKOE JIBIKCHHE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, IPSMOJIMHENHHOE), TpaeKkTopus,
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paBHOJICHCTBYIOIAsA cuJl, Aedopmanusa (ynpyras, IJjIacTUueckas), HEBECOMOCTD,
COOOMIAIOIIMECS COCY/IbI, C OMOPOI HA TUIAKTUUECKUN MaTepHall

— pasnuyath sBieHus (nuddys3us; TEIIOBOE IBIKEHUE YaCTUIl BEIIECTBA;
PaBHOMEPHOE JIBMXKEHUE, HEPABHOMEPHOE JABWIXKCHUE; UHEPIIMS; B3aUMOJICHUCTBUE
TEN;, paeHogecue mMeEPOLIX Mmel C 3aKPeniéHHOU OCblo epaujeHus; Tepeaayda
JaBJIEHUS TBEPIBIMU TeNaMHU, KHJIKOCTSIMU M Tra3zaMu; aTMoc(hepHOe JaBICHUE;
IJIaBaHWE Tel; TMPEBpAIlllCHUs] MEXAaHUYECKOM HHEpPruu) IO OMUCAHUIO HUX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
¢duznueckoe sBJICHUE, MTOCIIE MPEABAPUTENHLHOIO 00CYXKACHHS C TIEAAroroM;

— pacmno3HaBaTh TMPOSIBICHUE M3YYEHHBIX (U3UYECKUX SIBICHUU B
OKpYXaIollleM MHUpE, B TOM 4YHCle (U3UUECKUE SBICHHUS B MPUPOJE: MPUMEPHI
JBIDKEHUS C PA3IUYHBIMUA CKOPOCTSMH B JKMBOW M HEKHWBOW TPHUPOJIEC; ACHCTBUE
CWJIBl TPEHUS B TIPUPOJIC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JIaBlICHUs Ha >KUBOU
OpraHu3M; IUJlaBaHUE PBIO;, pblYard B TeJ€ YEJIOBEKa, MPU ITOM NEPEBOAUTH
MPaKTUUECKYIO 3a7]auy B YU4E€OHYIO, BBIJICISATh CYIIECTBEHHBIC CBOMCTBA/MPU3HAKU
(bu3MUeCKUX SBJICHUN C TOMOIIBIO TIE1arora;

— ONUCHIBaTh U3YYECHHbIEC CBOMCTBA TeN U (pU3MUECKUE SIBJICHUS, UCTIONb3YS
dusnueckne BeNWUYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMS, MyTh,
CKOPOCTb, CPEIHSSI CKOPOCThb, CHJIa YNPYrOCTH, CHUJa TSDKECTH, BEC Tela, Cuia
TpeHus, aaBieHue (TBEPJIOro Tena, MXUIKOCTU, Tras3a), BBITAJKUBAIONIAs CHIIA,
MexaHu4decKass padoTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIBI, KO3 HITUEHT
MOJIE3HOTO JICUCTBUS MEXaHW3MOB, KMHETHYECKas U MOTCHIMAJbHAS DHEPTHUs) C
OMOpOM Ha CXeMY; IPU OMUCAHUU PACKPBIBATh (U3UUYECKUIN CMBIC UCTIONb3YEMbIX
BEIUYMH, WX OO0O3HAYEHUS M E€IUHULBI (PU3MYECKUX BEITUYUH, HAXOOUMb
Gdopmynvl, ceazvlealowue OAHHYIO QU3UYECKYI0 8eNUUUHY C OpY2UMU BEIUYUHAMU,
CMpoums 2pagouky U3y4eHHvIX 3a8UcUMocmell QuudecKux eeluduH ¢ OMOpoi Ha
JTUTAKTUYECKUNA MaTepuall,

— XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBJICHUS U TMPOLECCHI,
UCIIONIBb3YS MpaBUia CI0XKEHUS CHII (BAOJb OJHOM MpsIMOW), 3axoH Iyka, 3aKoH
llackana, 3axon Apxumeoa, npasuno pasHogecusi pviuaea (610Ka), «3010moe
NpasuIo» MexanuxKu, 3aKOH COXpaHEHHUs] MEXAaHUYECKOW SHEPTUH; IPU 3TOM J1aBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3anuUcCbiéams €20 MamemamuieckKoe
8bIpadceHue noo PyKo8OOCMBOM nedazoza ¢ 00CyxicoeHuem niana pabomol,

— OOBICHATH (PU3UYECKUE SBICHHS, TIPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: MpHU MOMOIIU
nejarora BhISIBIATh MPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0BsCHEHUE U3 1—
2 JIOTMYECKHX IIaroB C OMOpod Ha |—2 W3Y4YEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

— pelIaTh TUNOBBIE PACYETHBIE 3a/1a4U B | IEMCTBHE C ONIOPOU HA aNTOPUTM,
IpeBapUTEIbHO Pa300paHHBI COBMECTHO C TEAAaroroM, MCIOJIb3ys 3aKOHBI U
dbopmyIibl, cBsi3bIBarolMe (U3MYECKUE BEJIIMYMHBI: HA OCHOBE aHAJIU3a YCIOBUS
3a/1auyd 3aMUCBhIBaTh KPATKOE YCIOBUE, TMOJCTABIATh (PU3NYECKHE BEITUYMHBI B
dbopMyIbl ¥ IPOBOJAUTH PACUEThl, HAXOAUTh CIPABOYHBIC JaHHBIE, HEOOXOIUMBIE
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JUISL pElleHMs] 3a/ady, OLEHUBATh PEATMCTUYHOCTh MOTYYEHHOU (Qu3ndyeckomn
BEJINYUHBI;

— pacrmo3HaBaTh MNPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh TPH TOMOIIU
($u3MUeCcKX METOAOB IOCHE MPEABAPUTEILHOIO OOCYXAEHHUS C IMENarorom; npu
NOMOIIM  ITejarora B  ONMCAaHWM HCCIEAOBAaHMS  BBIIEIATH  IPOBEPSEMOE
NpeanonioxkeHue (TUMnoTe3y), C ONOpol Ha AUAAKTUYECKUNA MaTepHuall pa3inyaTh U
MHTEPIPETUPOBATh MOJYUYECHHBIH pE3yJbTaT, HAXOAUTh Hocie OOCYXKIEHHS C
nearoroM OmuOKHM B XOJIE OIbITA, JIeJaTh BEIBOJIBI IO €T0 pe3yibTaTaMm;

— yMETh HAaxOJWTh C HCIOJIb30BAHHEM IIM(GPOBBIX 00pa30BaATENbHBIX
pPECYpPCOB ONBITHI O HAOMIOACHUIO (DU3MYECKUX SIBICHUM WM (PU3UIECKHX
CBOMCTB Ten: (QOopMyJIHpOBaTH MPOBEPSiEMbIE MPEAMNOIOKEHUS, COOUpPaTh
YCTAaHOBKY W3 MPEAJIOAKEHHOr0 000pYIOBaHUSA C OMOPOM Ha CXEMy, 3alUChIBaTh
XOJ1 OTIbITa U (hOPMYITUPOBATH BHIBOJIBI TIOJ] PYKOBOJICTBOM II€/1arora;

— BBIIOJIHATh NPSIMbIE H3MEPEHHUS PACCTOSIHUS, BPEMEHHM, MAacChl Tela,
0o0BbEMa, CWIbl U TEMIEpaTyphl C HMCIOJIb30BAHMEM AaHAJOTOBBIX U LHU(PPOBBIX
npuOOpPOB C OTMOPOM Ha aJITOPUTM; 3aMKCHIBATH MOKA3aHUS MPUOOPOB C YUETOM
3a1aHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

— NIPOBOJUTH COBMECTHO C IIEJAaroroM HMCCIEAOBAaHHUE 3aBUCHUMOCTH OJHOM
¢bu3nyueckoii BEIMYWHBI OT JIPYroMl C UCHOJB30BAaHUEM TMPSIMBIX H3MEPEHUI
(3aBUCHMOCTH IyTH PAaBHOMEPHO JIBIKYIIETOCs Te€la OT BPEMEHHU JIBHXKEHUS TEIa;
CUTIbI MPeHUsl CKOTbXHCEeHUsI Om eeca meia, Kavecmea oopabomku nogepxHocmet
men U He3asUCUMOCMU CULbl MPEHUs Om NI0Waou CONPUKOCHOBEHUS e, CUTbL
ynpyeocmu oOm  YOJIUHEHUs NPYICUHBL, BbIMATKUBAIOWEl CUlbl Om 00beéMa
NOCPYHCEHHOU Hacmu mena U Om WIOMHOCMU HCUOKOCMU, €€ He3a8UCUMOCMU
om NIOMHOCMU mena, om 21YOUHbl, HA KOMOPYIO NOZPYHCEHO Meno;, YCI06ULL
n1asanus mej, YCI08Uli pasHosecus puvlyaea U 010Ko8), TOJ PYKOBOACTBOM
nejarora y4acTBOBaTh B IUIAHMPOBAaHUM Y4E€OHOTO HCCIENOBAaHUS, COOUPATH
YCTAaHOBKY W  BBINOJHATH HW3MEPEHUsS, CIEAys IPEIIOKEHHOMY IUIaHY,
buKcUpoBaTh PE3YNHTATHl TMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUJIC TMPEIJIOKEHHBIX TaOnuI] W rpaduKoB, JeJaTh BBIBOABI MO pe3yJbTaTaM
UCCIIE0BAHNS;

— MPOBOJWTH KOCBEHHBIE H3MEpPEHHsS (HU3MYECKUX BEIUYMH (IUIOTHOCTH
BEIECTBA KUAKOCTH M TBEPAOrO TENA; CWIA TPEHUS CKOJIBKECHHS; ITABICHUE
BO3/1yXa; BBITAJIKHMBAIONIAs CHJIA, ACHUCTBYIOLIAs Ha IOTPYKEHHOE B KUJKOCTH
TeNOo; KOA(PPUIMEHT TMOJE3HOr0 [EHCTBUS TPOCTBIX MEXAHU3MOB), CIEIYs
MPEAJI0KEHHOW HWHCTPYKIMU; MPU BBINOJHEHUN HU3MEPEHUN IOJ PYKOBOJCTBOM
nejarora CooMparb SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCISATH 3HAYCHUE
HCKOMOM BEJIIMYMHBI;

— coOiofaTh  MpaBWia TEXHUKM  Oe30macHOCTH Ipu  pabore ¢
7a00paTOpHBIM  OOOpPYJOBAaHUEM IIOCJE€ TMPEIBAPUTEIHHOTO OOCYKICHHS C
NEJarorom;

— COMOCTABJIAThH MPUHLIUIBI EUCTBUSL MPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BEChbl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOLINECs COCYIbl, OapoMeTp, pblyar,
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MOJBMKHBIH U HEMOJBUXXHBIA OJIOK, HAaKJIOHHAas IUIOCKOCTh C OINOPOM Ha
TUIAKTAYECCKUN MaTepUal;

— XapakTepu30BaTh  MPUHIMUIBI  JEUCTBHS  W3YYCHHBIX  NPUOOpPOB
U TEXHUYECKUX YCTPOMCTB IMOCJE MPEABAPUTEIBLHOI0 O0CYKAEHUS C MEAarorom C
OMOpOM HA MX OMHUCAHUS (B TOM UYHCIIE: MOJIUIUIIHUKYA, YCTPOUCTBO BOAOMPOBOA,
TUAPABINYECKUNA TPEecC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp),
UCIIONIb3Yd 3HAHUA O CBOWCTBAaX (UBMYECKUX SBJICHUH U HEOOXOIUMBIE
¢duznueckue 3aKOHbI U 3aKOHOMEPHOCTH;

— NPUBOAUTH TpUMEpPhl / HAXOAUTh HHPOpPMAILMIO O MpUMepax
MIPAKTUIECKOTO MCTIONB30BaHUS (PM3MUECKUX 3HAHUI B MOBCETHEBHOM KU3HH JIJIS
oOecrieyeHusi 0€30MaCHOCTH TIpU OOpaIllEHUHM C TPUOOpPaAaMU U TEXHHUYECKUMU
YCTPOUCTBAMH, COXPAHEHUSI 3I0POBbS U COOJIOJEHUS HOPM HKOJOTHUECKOIO
MTOBEJICHUS B OKPY KAIOIIEH CPEAE;

— OCYILECTBIIATHh C MOMOIIBIO Tefarora oT00p UCTOYHUKOB MH(OpPMAIUU B
cetu VIHTEpHET B COOTBETCTBUU C 3aJaHHBIM TMOUCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUW M TMYyTEM CpPaBHEHHSI PA3IMYHBIX HCTOYHUKOB BBIJICIATH
uHbOpMaIIMIO, KOTOpasi SBISETCSs TMPOTUBOPEUMBOM WIM  MOXKET  OBITh
HEJIOCTOBEPHO;

— MCIOJIb30BaTh MPHU BBINOIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy (pU3NUecKoro CojepKaHMs, CIPaBOYHBIE MaTepualibl, PECYpPChl CETU
NurepHer; BnageTrs npuéMaMyd KOHCIIEKTUPOBAHUSA TEKCTa, MNpeoOpa3oBaHUs
uH(GOpMaIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;

— CO371aBaTh I0J] PYKOBOJICTBOM Iejarora ¢ oOCyjJaeHUEeM IIaHa paboThl
KpaTKHE TMHChbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 WCTOYHHKOB
uHbopMaIi PU3NYECKOr0 COAEPKAHUS, B TOM YHCIIE MyOJIUYHO JeNaTh KPaTKue
COOOIIEHUS O pe3ybTaTax MPOEKTOB WIM YYEOHBIX HCCIEIOBAHUM; MpPU STOM
IrPaMOTHO HWCTONB30BaTh M3YUCHHBIM TMOHATUWHBIN ammapaT Kypca (QU3HKH,
COTNPOBOK/IaTh BBICTYIUICHHE MPE3CHTAINEH;

— OpU  BBIMIOJIHEHWHM  Y4E€OHBIX TMPOEKTOB U  KCCIECIOBAHUN MO
PYKOBOJICTBOM I€Jlarora pacupeaessTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU  3aJlayaMH, CJIEJUTh 3a BBHITIOJIHCHUEM IUIaHa JIeWCTBUH,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIAJ B JIEATECILHOCTH TPYIIIIHI; BHICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aUMOJICHCTBHUE, YUUTHIBAasi MHEHUE OKPYKAIOIIHX.

8 KUIIACC

[IpenmerHble pe3yiabTaThl Ha 0a30BOM YpPOBHE [OJDKHBI  OTpa’kaTh
c(hOpMHPOBAHHOCTh y 00YYAIOLIUXCS YMEHHIA:

— OPUEHTHPOBATHCS B MOHATHUAX U OIEPUPOBATH UMU HAa 0a30BOM YpPOBHE:
Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBMKEHUE aTOMOB U MOJIEKYJ, arperaTHbIe
COCTOSIHUSA BEUIECTBA, KPUCTAUIMYECKME M aMOp(HbIC Tejla, HACBHILIEHHBIA U
HEHACBIIEHHBIN Tap, BJIAXXHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSSI SHEPrus,
TEIJIOBOM JIBUTATENb; JJIEMEHTAPHBIN JIEKTPUYECKUN 3apsijl, DIEKTPUUECKOE MOJIE,
IPOBOJHUKH U JUAIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE I10JIE;
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— pasnuyaTh SBJIEHUS MOCJE MPEIBAPUTEIHLHOTO O0CYKICHHS C TeAarorom
(TeruioBoe  pacIiMpeHHe/c’)kaTue,  TeIulonepenavya, TeIuIOBOE  pPaBHOBECHE,
CMayMBaHUE, KalWUISIpHbIC SIBICHUS, HUCHApeHHe, KOHJICHCAllUs, IJIaBJICHUE,
KpucTayuH3alys (0TBepAeBaHNUE), KUIICHHE, Terionepeaada (TerionpoBOAHOCTb,
KOHBEKITUS, U3ITYYCHHE); DIEKTPU3AIIHS TN, B3aMMOIEHCTBUEC 3apsIIOB, TEHCTBUS
ANEKTPUUECKOr0 TOKa, KOPOTKOE 3aMblKaHHME, B3aUMOJEHCTBUE MArHUTOB,
JEHCTBME MArHUTHOTO TIOJNISI HA MPOBOAHUK C TOKOM, JJICKTPOMAarHWUTHAs
WHAYKIMS) 10 ONHMCAHWIO HMX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3UUecKoe SBICHHCE;

— pacmo3HaBaThb C TIOMOMIbIO TEJarora TMPOSBICHHE  M3YYEHHBIX
buznuecKknx SBIEHUN B OKPYXKAIOIEM MUPE, B TOM 4HClie (U3UUECKUE SIBJICHUS B
NPHUPOJIC: TIOBEPXHOCTHOE HATSHKCHHWE W KANWUISAPHBIC SIBICHUS B TPHUPOJE,
KpUCTAUIBI B mpupone, uinydenue CoIHIA, 3aMep3aHue BOIOEMOB, MOPCKHE
Opu3bl, oOpa3oBaHUE POCHI, TyMaHa, HUHEs, CHEra; JJICKTPUYECKHE SIBJICHUS B
aTMocgepe, PIEKTPUUECTBO JKMBBIX OPraHU3MOB; MAarHUTHOE TOJE 3eMITH, Apeid
MOJIFOCOB, POJIb MAarHUTHOTO TIOJISI JUIsl KU3HU Ha 3emiie, TIOJSIPHOE CUSHUE; TIPH
ATOM MEPEBOIUTH MPAKTHUYECKYIO 3a/ady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKU (U3UUECKUX SIBICHHIA;

— ONUCHIBATh MO/ PYKOBOJCTBOM T€Iarora ¢ 00Cy>kKJIeHueM IiaHa paboTh
U3YYCHHBIC CBOMCTBA Tel W (DHU3WUCCKUE SBJICHUS, HCIONB3YysS (U3HUCCKUE
BEITUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTHsl, KOJUYECTBO TEIUIOTHI, YACIbHAS
TETNIOEMKOCTh BEIIECTBA, YJAeNbHAas TEIUIOTa IUIABJICHHSA, YAeNbHAs TEIUIoTa
napooOpa3oBaHMsl, yAedbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO3(DPUIUEHT
MOJIE3HOT0 JICWCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIAXXHOCTh BO3/AYXa,
AIIEKTPUYECKHUI 3apsjl, CHJIa TOKa, SJEKTPUUECKOE HATMPSKEHHE, COMPOTHUBICHUE
NPOBOJIHUKA, YJEIbHOE COMPOTUBJICHUE BEIIECTBa, padoTa W  MOUIHOCTH
ANIEKTPHUYECKOr0 TOKA); TPH OINHWCAHWHM TMPABWIBHO TPAKTOBaTh C ITOMOIIBIO
nefarora (PU3NYECKUii CMBICT MCTIOIB3yEeMbIX BEIMUWH, 0003HAYCHUS U CUHUIIBI
(bu3nUecKnX BENUYWH, HAXOAUTh (DOPMYJIIBI, CBS3BIBAIOIINE JAHHYIO (HU3HUECKYIO
BEJIMYHMHY C JIPYTUMH BEITUYUHAMH, CTPOUTH TPaQUKA M3YICHHBIX 3aBUCUMOCTEH
(bU3UYCCKUX BEIIMYNH,

— ONpeneNsiTh MOocje MPEABApPUTENBHOIO OOCYXKIEHHUS C TeAaroroMm
CBOWCTBa Ten, (U3NYECKHE SBICHUS U TMPOIECCHl, HWCIONb3yS OCHOBHBIC
MIOJIOXKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHHS BEIIECTBA, MPUHIUI
CyNepro3uliui mojied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHs 3apsna,
3akoH OMa Uil y4yacTka Uenu, 3akoH Jlocoyna—/lenya, 3aKOH COXpaHEHUs
SHEPruv; TPU HTOM HAXOJIUTH CIOBECHYI0 (OPMYIUPOBKY 3aKOHAa U €ro
MaTeMaTUYECKOE BBIPAKEHUE C OMOPOi Ha UG POBBIE 00pa30BaTEIbHBIE PECYPCHI;

— COOTHOCHTH MO/ KOHTPOJIEM Iefarora pu3ndeckue mporecchl U CBOMCTBA
TEl1, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, MPU TOMOIIM TeAarora BBISBISATH MPUIUHHO-CIICICTBCHHBIC CBSI3H,
CTPOUTh OOBSICHEHHE U3 |—2 JOTMYeCKHX IIaroB ¢ OMOpod Ha 1-2 M3y4YeHHBIX
CBOWCTBA (PU3MUECKUX SBICHHUM, (PU3NUECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;
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— pemaTh THUIIOBBIE pacy€THbIC 3aJayud B 1—2 JEWCTBUS € OMOpOWM Ha
AITOPUTM, NPEABAPUTEIBHO Pa300paHHBIM COBMECTHO C IEIAarorom, HUCIOJIb3ys
3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (PU3MUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 33/1a4M 3aMIUCHIBATh KPATKOE YCIOBUE, BBISIBIIATH HEIOCTATOK JTAHHBIX JIJIS
pelIeHusl 3a/1a9, BRIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE TSI €€ pereHus,
MIPOBOJIMTH PAacu€Thl M CPABHUBATH MOJTYyUYCHHOE 3HAUeHHE (U3NIECKOU BETUUUHBI
C U3BECTHBIMHU JIaHHBIMU;

— UMETh IIPEACTaBICHHE O IpoOjeMax, KOTOpbIE MOXXHO PEHIUTh IIpHU
noMommu (U3UIECKUX METOJOB IIOCJIE TPEABAPUTEIBLHOIO OOCYXKJICHHS C
MEeIaroroM; UCIOJb3ysl OIMCAHUE HCCIIENOBAHUS, BBIACIATh MPOBEPSIEMOE
MPEINOJIOKEHNE, OLIEHUBATh MPABUJIBHOCTD IOPSJIKA MTPOBEACHUS UCCIIEIOBAHUS,
JIeNIaTh BBIBOJIBI;

— YyMETh HAaxOIWTh C WCIOJIb30BaHHEM ITM(HPOBBIX 00pa30BaTEIHHBIX
PECypCcoOB ONBITHI 110 HAOMIOJACHUI0 (U3WYECKUX SBJICHUN WIH (U3UIECKHUX
CBOMCTB TeN (KamwUIpHbIE SIBJICHHUS, 3aBUCUMOCTBH JIaBJICHUS BO3JyXa OT €ro
00béMa, TeMImepaTrypbl; CKOPOCTH IIpoIlecca OCThIBAaHUS/HarpeBaHUS IIPU
U3JIYYEHUHW OT I1IBeTa W3JIYYaloIleH/OrIomaoneld MOBEPXHOCTH;,; CKOPOCTh
WCIIAPEHUS BOJABI OT TEMIIEPATypbl XUJIKOCTA W IUIOMAAW €€ ITOBEPXHOCTH;
BJICKTPU3ALMA TET U B3aUMOICUCTBUE BJIIEKTPUUECKUX 3aPSI0B; B3aMMOJICUCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yAJIM3alli MATHUTHBIX MOJIEH MMOCTOSHHBIX MATHUTOB;
JIEUCTBUSA MAarHUTHOI'O TOJSI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JICKTPOJIBUTATEIISI TTOCTOSIHHOTO TOKa): (hOPMYIMpOBaTh MPOBEPSIEMbIC
NPEANoNIoKEHNs, COOMpaTh YCTAHOBKY W3 TMPEIJIOKEHHOTO O0OpYyJIOBaHUS C
OMOpON Ha CXeMy; OIMCHIBaTh XOJ OIbITa W (POPMYJIHUPOBATH BBIBOJBI IO
PYKOBOJICTBOM MEAATOra;

— UMETh IIPEICTABICHUS O W3MEPEHUM TEMIEPATypbl, OTHOCHUTEIbHOMN
BJIAKHOCTH BO3JyXa, CWIbl TOKA, HAMPSHKEHUS] C HUCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MUECKUX BEJIWYUH; MPU MOMOIIM Meaarora CpaBHUBATh
pe3yIbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIOTHOM TTOTPEITHOCTH;

— MPOBOJUTH COBMECTHO C IE€JaroroM HMCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM
bu3nYecKol BEIUYMHBI OT JAPYrodl C MCHOJIb30BAaHUEM TNPSIMBIX H3MEPEHUMN
(3aBUCUMOCTH COMPOTUBJICHUS NMPOBOJIHMKA OT €ro JJIMHBI, TJIOMIa 1 MOTIEPEYHOTO
CEUCHHS W YHEJIBHOIO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA; CHJIBI TOKA,
UIYIIETO 4Yepe3 NPOBOJHUK, OT HANPSDKEHHS HA IPOBOJHHUKE;, HCCICIOBAHUE
MOCJICIOBATEIFHOTO M TMapajlIeIbHOTO COCIMHEHUN MPOBOJIHHUKOB): IIJIAHUPOBATH
UCCJe0BaHre, COOUPATh YCTAHOBKY U BBIMIOJIHITH U3MEPEHHUS MOJ] PYKOBOJICTBOM
nejarora, cleays npeaioKeHHOMY TuTaHy, (UKCHPOBATh PE3yJIbTaThl TOJYICHHOMN
3aBUCUMOCTH B BHje TaOmui u rpaduKoB, AeaTh BBIBOJLI MO pe3ysibTaTaM
UCCJIEIOBAHUS MOCIIe 00CYXKIEHUS C TIEJarorom;

— COOTHOCHUTH KOCBEHHBIC H3MEpeHUs (U3NUSCKUX BeIUYUH (yAelbHas
TEIJIOEMKOCTh BEIIECTBA, COMNPOTUBIICHHE MPOBOJHUKA, PabOTa U MOIIHOCTh
AJICKTPUYECKOr0 TOKA): ¢ TIOMOIIBIO TIefarora IIaHUPOBaTh U3MEPEHHS, COOMPATh
AKCIIEPUMEHTAJIBHYI0  YCTAHOBKY, CJEAYs MNPEMJIOKEHHONM MHCTPYKLIMUH, H
BBIUKCIISITh 3HAYCHUE BEJIUYMHBI;
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— coOiofaTh MpaBWia TEXHUKM  0€30MacHOCTH Mpu  paboTe ¢
7a00paTOpHBIM  00OpPYAOBAaHUEM TIOCJIE MPEABAPUTEIHLHOTO OOCYXKIECHHUS C
NEJaroroM;

— COINOCTABJATh C IMOMOUIBIO IENAarora MPUHUMUIIBI AEHCTBUS W3YYECHHBIX
npuOOpPOB M TEXHUUECKUX YCTPOWCTB C OMOPOM HAa WX OMUCAHUS (B TOM YHCIE:
CUCTEMa OTOIUICHHsS JIOMOB, TUTPOMETp, T[apoBas TypOWHA, amIepMerp,
BOJIBTMETP, CUETUYUK DJIEKTPUUYECKON SHEPTUH, JIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTeNIbHbIe JIEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKUE TPETOXPAaHUTENH;
AJIEKTPOMArHuUT, AIEKTPOABUTATEINb MOCTOSIHHOTO TOKA), UCTIOIb3Ysl METOANYECKUE
Marepuagbl O CBOMCTBax (U3MUECKUX SIBJICHUM M HEoOXoauMmble (Quanueckue
3aKOHOMEPHOCTH;

— pacro3HaBaTh IIOCJI€ TPEIBAPUTEIBLHOTO OOCYXKIEHUs C TMeAarorom
IOPOCThIE TEXHUYECKHUE YCTPOICTBA M HM3MEPUTENIbHbIE NPHOOPBI IO CXEMaM U
CXEMAaTHUYHbIM pHUCYHKaM (KMJIKOCTHBIH TEPMOMETpP, TEPMOC, TCHUXPOMETP,
TUTPOMETp, JIBUraTelb BHYTPEHHEro CropaHus, dJEKTPOCKON, PeocTar);
COCTAaBJIATh CXEMBI ANEKTPUUECKUX LIENIEN C MOCIEA0BATEIbHBIM U MApaJlIEIbHbIM
COCIMHEHUEM DJIEMEHTOB, COOTHOCS YCJIOBHbIE OOO3HA4YeHHS DJIEMEHTOB
3JIEKTPUYECKUX LECTIEH;

— NPUBOAUTH  HPUMEPHI/HAXOJUTh uH(pOpMaLHIO 0  mpuMepax
PAKTUYECKOTO UCIOIb30BaHUS (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM KU3HM IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ OpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMH, COXpAHEHUS 370POBbS U COOJIIOJCHHUS HOPM SKOJOTUYECKOTO
MIOBEJCHUS B OKPYXKAIOIIEU CPELE;

— OCYUIECTBIIATH C MOMOIUIBIO Mejaarora MoucK WHpopmanuu (GU3NIECKOTo
colepkaHusi B ceTH VHTEpHET, Ha OCHOBE HWMEIOUIMXCSA 3HAHUM U MyTEM
CPaBHEHUS JIONOJIHUTEIbHBIX HWCTOYHHUKOB BBIAEHATH HHPOPMALMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITh HETOCTOBEPHOI;

— WCIOJB30BaThb TIPU BBHIMIOJIHEHUMHM Y4YE€OHBIX 3aJaHUM  OTOOpPaHHYIO
NeAaroroM Hay4YHO-NOMYJSIPHYIO  JIUTEpaTypy (PU3WYECKOro conaepxaHus,
CIPAaBOYHBIE MaTEepHalbl, pecypcbl ceTu VHTepHeT; BIageTh npUEMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoO0pa3oBaHus HMH(OpMALMKU U3 OAHOW 3HAKOBOM
CUCTEMBI B IPYT'YIO C ONIOPOM Ha aJrOPUTM M YTOUHSIOIIUE BOMPOCHI [1€1arora;

— CO3/1aBaTh IOJ PYKOBOJICTBOM Tefarora ¢ oOCYXJICHHEM IUIaHa PaOOTHI
NUCBMEHHBIE M KpaTKWe YCTHbIE COOOIIeHus, 0000mas uHPopMalul H3
HECKOJIbKMX HCTOYHHKOB (PU3UYECKOr0 COAEPKAaHHSA, B TOM YHUCIE MyOIMYHO
NPEACTABIATh PE3YJbTAThl MPOEKTHOM WM HCCIEA0BATEIbCKON NIESITENbHOCTH;
IPU OTOM TPAaMOTHO MCIOJIB30BaTh HM3YyYECHHBIM IOHATHWHBIA ammapar Kypca
(bu3KKHU, COMPOBOXKIATH BHICTYIUICHHUE MTPE3CHTAIINECH;

— MpPU BBHIMOJHEHUU Y4YEOHBIX NPOEKTOB W MCCIENOBAaHUN (HU3UUECKUX
IPOLIECCOB IO, PYKOBOJCTBOM II€J1arora paclpeaesiTh 00sS3aHHOCTH B IPYIIIE B
COOTBETCTBHM C ITOCTABJICHHBIMM 33Ja4aMU, CJICIUTh 32 BBINOJHEHUEM IUIaHA
JNEUCTBUI U KOPPEKTUPOBATh €ro, aJeKBATHO OIEHUBATh COOCTBEHHBIN BKJIAJ B
NEATENbHOCTh TPYININbl; BBICTPAMBATh KOMMYHHMKAaTMBHOE B3aWMOJCICTBUE,
IPOSBIISASI TOTOBHOCTD pa3peniarb KOHQIUKTHI.
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9 KUIIACC

[IpenmerHble pe3ynapTaThl Ha 0a30BOM YpPOBHE JOJDKHBI  OTPaKaTh
c(hOpMHPOBAHHOCTH y 00YYAIOLIUXCS YMEHUIA:

— OPUEHTHPOBATHCS B MOHATHUAX U ONEPUPOBATH UMU HA 0A30BOM YpOBHE:
cucTtemMa OTc4€ra, MaTepHabHAas TOYKAa, TPACKTOPHs, OTHOCUTEIBHOCTH
MEXaHUYECKOro JABWXKeHUs, aedopmanms (yrpyras, IJlacTUYecKas), TpPEHUE,
YyeHmpocmpemumenbHoe YCKopeHue, HEBECOMOCTb U MEPErPY3KH; LIEHTP TAKECTH;
aOCOIOTHO TBEPJOE TENO, IEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,;
MEXaHUYEeCKHue  KoJieOaHUs W BOJHBI, 3BYK, HH(Pa3ByK U yJIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, [IKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh
U TallbHO30PKOCTh, CHeKMpPbl UCNYCKAHUS U no2noujenuss; anbga-, 0eta- 1 raMMa-
U3JIy4EHUs, U30TONBI, A/IepHasi JHEPTeTUKA;

— COOTHOCHTbD SIBJIEHUS MOCTIE TPEIBAPUTEIBHOIO 00CYXKIEHUS C NIE1arorom
(paBHOMEpPHOE U HEPAaBHOMEPHOE MPSMOJIMHEMHOE IBUKEHUE, PAaBHOYCKOPEHHOE
NpSAMOJMHEWHOE ABUKEHHE, CBOOOTHOE MaIeHNE TEJ, pABHOMEPHOE JBUKEHHUE IO
OKPY>KHOCTH, B3aUMOJEHCTBHE TE€J, PEAKTHUBHOE JIBKEHHUE, KOJIeOaTeNbHOE
JBKEHUE (3aTyXalllHe M BbIHYXJICHHbIE KOJIEOAaHMs), PE30HAHC, BOJHOBOE
JBIKEHUE, OTPAXEHUE 3BYKa, NPSIMOJIMHEWHOE PaclpOCTpPAHEHUE, OTPAXKEHUE U
NPeIOMJIEHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHHe Oesoro
CBETA B CHEKTP U CIOXKEHHE CHEKTpPalIbHBIX LBETOB, JHCIEPCUS CBETA,
€CTECTBEHHAs  PAJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EHUs) IO OINMCAHUI0O UX XAPAKTEPHBIX CBOICTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBJICHHUE;

— pacro3HaBaThb C TIOMOIIbIO  TEAarora MPOSIBICHUE  M3YyYEHHBIX
(bU3NYECKUX SBJICHUM B OKPYXaIOIIEM MUpPE (B TOM Yucie PU3NUYECKUE SIBIICHUS B
OpUpOJAE: NPWINBBL W OTJIUBBI, JABWKEHUE IulaHeT CONHEYHOH CHCTEMBI,
PEaKTUBHOE JBUKEHUE MUBBIX OPTraHM3MOB, BOCHPUITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJHBI, LYHAMH, 3XO0, LBETA TEJI, ONTHYECKUE
SIBIICHUS B MPUPOJIE, OMOJIOTHYECKOE JIEUCTBHE BUAMMOTO, YIbTPapuOIETOBOTO U
PEHTIE€HOBCKOTO M3JyYEHU; €CTECTBEHHBIM PaJMOAKTUBHBIN ()OH, KOCMUYECKUE
JAy4Yd, PpaJMOAaKTHUBHOE  M3JIYy4€HME NPUPOJHBIX  MHUHEpAJIOB;  JEWUCTBUE
PAaAMOAKTUBHBIX HW3JIY4eHHH Ha OpraHu3M 4ejloBeKa), MpU 3TOM TOJ
PYKOBOACTBOM TIeJarora MNEpeBOJUTh MPAKTUUYECKYI0 3a7adyy B Yy4eOHYIO,
BBIJICIISATh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH (PU3NUECKUX SIBJICHUM;

— ONKUCBIBATh MO/ PYKOBOJACTBOM Ienarora ¢ 00Cy>kKJeHueM IiaHa paboThl
MU3yUYCHHBIE CBOMCTBA Tel M (U3NYECKUE SBICHUS, HCIONB3Yys (U3NUECKUE
BEIMYMHBI (CpellHAsl M MIHOBEHHAas CKOPOCTh Tela TMpU HEPAaBHOMEPHOM
JBUKEHUH, YCKOPEHHUE, MEpPEMEIICHUE, MyTh, YIioBas CKOPOCTb, CHJIa TPEHUS,
CWJIa YIOPYrOCTH, CUJa TSDKECTH, YCKOpPEHHE CBOOOJHOrO TMaJIeHHs, BEC Tela,
UMIYJIbC Tela, WMIYJIbC CHJIbl, MeXaHudeckas paboTa U  MOIIHOCTb,
NOTEHIMAJIbHAsT 3HEpPrusl Tena, MOMHATOrO HaJ IOBEPXHOCTBIO  3EMIIH,
NOTEHIIMAJIbHAS SHEPTHsl CXKATOW MPYXKUHBI, KUHETHYECKash HHEPrus, IOIHAs
MEXaHUYEeCcKasi S3HEPrusl, MEPHOJ M YacTOTa KojJeOaHUH, IJIMHA BOJHbBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTHb CBETA, IOKA3aTellb MPEJOMIICHHsI CPEXbl); MPHU
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ONHUCAaHWUU C TIOMOUIBIO YYHTEIS MPAaBHIBHO TPAaKTOBAaTh (PU3UYECKUI CMBICH
UCTIOJIb3YEeMbIX BEJIMYWH, OOO3HAYCHHS W CIUHUIBI (PU3NYECKHX BEJIMYUH, C
OTOPOI HA METOJIMYECKUX MaTepuall HaXOAUTH (POPMYIIbI, CBS3bIBAIOIINE JAHHYIO
(GU3HUECKYI0 BEIUYHNHY C JPYTUMH BEIMYMHAMH, CTPOUTH TPAPUKH H3YUICHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

— XapaKkTepu30BaTh MOCJE MPEABAPUTENHLHOIO OOCYKIEHHUS C IeAaroroMm
CBOMCTBA Tel, PU3NUECKUE SBICHUS U MPOIECCHI, UCIIONb3Yys 3aKOH COXPaHEHUs
SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUS, MPUHIMUI CYNEPIIO3UIIMA CUJI, TIPUHITUTT
oTHOocuTenbHOCTH ['anmumes, 3axkoHbl HpIOTOHa, 3aKOH COXpaHEHUS HWMITYJhCa,
3aKOHBI OTPAKEHUS W TPEITOMIICHHS CBETa, 3aKOHBI COXPAHEHUS 3apsIOBOTO U
MAacCOBOT0 4YHCEN TP SAEPHBIX PEAKIMSIX; NPU ITOM HAXOAUTh CIOBECHYIO
(GOopMyTUPOBKY 3aKOHa W €ro MaTeMaTH4YecKOe BBIPAKEHHWE C OIMOpoil Ha
1 poBbie 00pa30BaTEIbHBIEC PECYPCHI;

— COOTHOCHTH MO/ KOHTPOJIEM Tefarora Gu3ndeckue mpoIecchl U CBONCTBA
TEI, B TOM 4YHCIE€ W B KOHTEKCTE CHUTyalluld MPaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBISBJISATH MPHU TMOMOIIM TEAarora MPUYUHHO-CIIECICTBEHHbBIEC CBSI3H,
CTPOUTh OOBSICHEHUE U3 2—3 JIOTMYECKUX I1aroB ¢ ONOpPON Ha 2—3 HM3y4YEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

— pelath TUIOBBIE pacy€THble 3ajaud B 1—2 AelcTBUS € ONOpPOMl Ha
QITOPUTM, TPEABAPUTEIHHO pa300paHHBIA COBMECTHO C, MCTOJIb3YS 3aKOHBI H
dbopMybl, cBsi3bpIBaOIINME (U3UUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a YCIIOBHS
3aJla4y¥ 3aMHChIBaTh KPATKOE YCIOBHE, BHISIBISATH HEAOCTAIONINE WM U30BITOYHBIC
JaHHbBIE, BEIOMPATH 3aKOHBI M (POPMYIIBI, HEOOXOAMMBIE JIJISl PEIICHHUS, TIPOBOIUTH
pacy€Tbl W OIICHUBATh C IMOMOIIBIO YUYUTEIS PEATUCTUYHOCTH TOJYYEHHOIO
3HAYCHUS (PU3NICCKON BEITMUUHEI;

— WMETh TMPEACTABICHHE O MPOOJIeMax, KOTOPbIE MOXKHO PEIIUTh TPH
noMoiy (U3NYECKUX METO/OB; HCIOJb3Yysl OINHMCAHHE WCCIEOBaHUS, TOCIe
NpEIBAPUTEIBLHOTO  OOCYXACHHS C TIeNaroroM BBIJCNIATH  MPOBEPSEMOE
NPEONIOXKEHNE, OIICHUBATh MPABHIIBHOCTh MOPSAKA MPOBEACHUS HUCCICIOBAHMUS,
JIeNaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YAbTAThl HAOIIOICHUI U OTIBITOB;

— yMETh HaxOIWUTh C HCIOJb30BaHHEM LU(PPOBBIX 00pa30BaTEIHHBIX
PECypCcoOB ONBITHI 110 HAOMIOJACHUIO (U3WYECKUX SBJICHUN WIH (U3NIECKHUX
CBOMCTB Ten (M3ydeHue BTOPOro 3akoHa HbpI0TOHA, 3aKOHA COXpaHEHUS YHEPTHH,
3aBUCUMOCTh TEepuo/ia KoJeOaHWi TPYKUHHOTO MasTHUKAa OT MAacChl Tpy3a H
KECTKOCTU TPYKUHBI W HE3aBUCUMOCTh OT aMIUTUTYIbl MajbIX KoJIeOaHUH;
OPSIMOJMHEWHOE PACTIPOCTPAHEHHE CBETA, pas3lio’KeHHE OENoro CBETa B CIEKTD;
U3y4yEHHE CBOWCTB M300paXeHUs B IUIOCKOM 3€pKajie U CBOMCTB M300pa)kKeHMs
npeaMeTa B COOMparoniedl JIMH3€, HaONIOJCHWE CIUIOMIHBIX W JIMHEWYaThIX
CIEKTPOB H3JIYYEHHUs): CAMOCTOSTENIbHO COOMpPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa OOOpyJOBaHHS C OMNOPOM Ha CXEeMy; ONUCHIBATh XOJ ONBbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJBI MO PYKOBOJCTBOM IEAArora;

— MPOBOAUTH NMPU HEOOXOAMMOCTH CEPUIO MPSMBIX U3MEPEHUH, Onpeaessis
CpelHee 3HAYEHUE M3MEPSIEMOUN BEIMUUHBI ((POKYCHOEe paccmosinue coduparoujeil
JIUH3b1); 0OOCHOBBIBATH BHIOOP CIIOCO0A M3MEPEHUS/M3MEPUTETHHOT0 TPHOO0pa;
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— MPOBOAWTH COBMECTHO C II€JaroroM UCCJIEIOBAaHUE 3aBHUCHUMOCTEH
(GU3HYECKNX BEIMYMH C UCTIOIB30BAHUEM TIPSIMBIX H3MEPEHHUH (3aBUCUMOCTD ITyTH
OT BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUH 0€3 HaYaJIbHOW CKOPOCTH; IEpHO/a
KoJicOaHWA MaTeMaTHYECKOr0 MasTHHKA OT JUIMHBI HUTH; 3aBUCUMOCTH yrJja
OTpa)KEHHUs CBETA OT yIJia MaJleHUs U yIia MpeJOMIIEHUS OT yIJia MajeHus ): Mocie
00CYXJIeHHsI TTO/I PYKOBOJICTBOM I€arora IiaHupoBaTh UCClIeJOBaHUE, COOUPAThH
YCTaHOBKY, (DUKCHPOBATh PE3YIbTaThl IMOTYYEHHOW 3aBHCHUMOCTH (PU3MUECKHUX
BeIMYMH B BuAe Tabmuil W TpadukoB, JenaTh BBIBOABI IO pe3yibTaTam
WCCIICJIOBAHHS,

— COOTHOCHUTH KOCBEHHBIC HW3MEpPCHHUS (DU3UYECKUX BEIMYUH (CPETHSS
CKOPOCTh U YCKOpPEHHE Tejla MPU PABHOYCKOPEHHOM JBW)XKCHHHU, YCKOpPEHHE
CBOOOJHOTO TAJEHUs, KECTKOCTh MPYXKUHBI, KO3PGUIIUMCHT TPEHUS CKOIBKCHHUS,
MeXaHu4deckass paboTa ¥ MOIIHOCTh, dYacToTa ©  TEpHoJ  KoJeOaHui
MaTeMaTUYECKOTO W TMPYKWHHOTO MAasSTHUKOB, ONTHYECKas CHia coOMparomiei
JIMH3bI, PaIMOAKTUBHBIA (POH): C TOMOIIBIO TIEAArora IUIAHUPOBATH M3MEPCHHUS;
coOupaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY W BBIMOJIHATH HM3MEPEHUs, CIEIys
NPEIJI0KEHHON WHCTPYKIIMHM; BBIYHCIATH 3HAUCHHE BEIIMUMHBI M aHAIM3UPOBATH
MIOJTyYE€HHBIC PE3YNIBTATHI C YIETOM 3aJJaHHOU MOTPEUTHOCTH U3MEPEHUIA;

— coOioaTh MpaBWia TEXHUKKM  Oe3omacHOoCTH mpu  pabore ¢
7a00paTOpHBIM  O00OPYAOBAHUEM TIOCJE MPEABAPUTEILHOIO OOCYXKIECHHUS C
eaaroroM;

— COIIOCTaBJATh C IMOMOINBIO TEJarora OCHOBHBIE TNMPU3HAKU H3Y4YEHHBIX
bu3nYecKUX MoJieNel: MaTepraibHas TOUKa, aOCOMIOTHO TBEPAOE TEJIO, TOYCUHBIM
UCTOYHUK CBETa, JIyd, TOHKAas JMH3a, IJIaHETapHas MOJelb aToMa, HYKJIOHHAs
MO/JIEJTb aTOMHOTO SI7Jpa C OMOPOH Ha METOAMYECKUE MaTepUaIIb;

— XapaKTepU30BaTh MOCIE MPEIBAPUTENHLHOTO OOCYKIEHHS C MEAarorom
TPUHIIUIIBI TEUCTBUSI U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha WX OMHUCAHUA (B TOM YHCIE: CIUIOMETP, MATYUKU TOJOKCHHSI, PACCTOSHUS U
YCKOpEHUs, paKeTa, 53XOJIOT, OYKH, IMEpHUCKom, Qoroanmnapar, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), ucnonb3ys nudpoBbie
00pa3oBaTeIbHBIE PECYPCHI;

— WCTOJIB30BaTh MO PYKOBOACTBOM TMEIarora CXeMbl U CXEMaTUYHBIC
PUCYHKM HW3YYEHHBIX TEXHUYECKUX YCTPOWCTB, HM3MEPHUTENIbHBIX MNPUOOPOB U
TEXHOJIOTUYECKUX TPOIECCOB TMPHU PEIICHUH Yy4eOHO-TIPAKTHYCCKUX 3a]ad;
ONTHUYECKHE CXEMBI JUIsI TOCTPOCHHS HW300paKEHUN B TUIOCKOM 3€pKajie |
cobOuparoriei JTMH3E;

— MPUBOAUTH  TPUMEPHI/HAXOAUTh  WHEOOPMAIUIO 0  mpuMepax
MPAKTUYECKOTO MUCTIONB30BaHUS (PM3MUECKUX 3HAHUM B MOBCEIHEBHOM KU3HU TS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHuu ¢ OpudbopaMu U TEXHUYECKUMHU
YCTPONCTBAMH, COXPAHEHUS 37I0POBbS U COOJIIOJICHUS HOPM OSKOJOTUYECKOTO
MOBE/ICHMSI B OKpYXKAIOLIEl cpelie;

— OCYUIIECTBIIATH IOJA PYKOBOACTBOM I€Aarora TMOHWCK HH(pOpMAIUU
dusznueckoro coaepkanus B cetu MHTEpHET, CaMOCTOSTENbHO (HOpPMYyIUpys
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NOMCKOBBIM 3alpoC, HaXOAUTh NYTH OINPEHAEIEHUS NOCTOBEPHOCTH NOJYYEHHOMH
UH(pOpMAIIUU HA OCHOBE MUMEIOLIUXCS 3HAHUN U TIOMOJHUTEbHBIX HCTOYHUKOB;

— WCIONIb30BaTh TMPHU BBINOJHEHUM Y4YEOHBIX 3aJaHUil  O0TOOpaHHYIO
NearoroM Hay4yHO-TIOMYJISIPHYIO  JIUTEpaTypy  (PU3WYECKOro conepaHus,
CIIpaBOYHBIE MaTepuainbl, pecypcbl ceru HHrepHer; Buagers npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, NMpeoOpa3oBaHus MHPOpMALMU W3 OAHOW 3HAKOBOM
CHUCTEMBI B JPYIyI0 C ONOPOM Ha aJrOPpUTM M YTOUYHSIOLIME BOIPOCHI IENArora;
co3daBaTh TII0J] PYKOBOJCTBOM TMenarora ¢ OOCYXJIEHHeM IulaHa paboTh
NUCBMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE HMH(GOPMAIMU M3 HECKOIbKUX
UCTOYHHUKOB (DPU3UYECKOTO COJEpKaHus, MyOJIMYHO NPEICTaBIATh PE3yIbTaThl
IIPOEKTHOW WM MCCIIENOBAaTENbCKOM JACATEIBHOCTH; IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN annapaTr M3y4aeMoro pasiaena (pU3sukd u
COINPOBOX/IAaTh BBICTYIUIEHUE IMPE3EHTalMe ¢ y4éTOM OCOOEHHOCTEH ayquTOpHH
CBEPCTHHKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temaruueckoe MIaHUPOBAHME U KOJIMYECTBO YacOB, OTBOJAMMBIX Ha OCBOEHHE Ka)XI0H TeMbl ydeOHOTrO IpenMera
«Duzukay DenepanbHON aTaNTHPOBAHHONW OCHOBHOW 00pa3oBaTelbHONW MNPOrpaMMbl OCHOBHOTO OOIIETr0 0Opa3oBaHUS
00yJarommxcsi ¢ 3aJep>KKOM TMCHUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIMAJAIOT C COOTBETCTBYIOIUM paszaenoM DemepanbHOi
paboueil nmporpammbl yueObHoro mnpeamera «duszuka» obpazoBarenbHONW NMPOrpaMMbl OCHOBHOTO 001ero oopazoBanus. [lpu
stomM OpraHuzanys BIOpaBe caMa BHOCUTh M3MEHEHHsI B COIEp)KaHHME W paclpeleleHre ydeOHOro Mmarepuana Mo Troiam
o0y4deHHs, B TMOCIJIEIOBAaTEIbHOCTh H3YYEHHUS TE€M M KOJIMYECTBO YacOB Ha OCBOEHHE KaXJOW TEMbl, OIpeIelIeHUe
OpraHu3aloHHBIX popm 00yueHus u T.11. OOOCHOBAHHOCTD JJAHHBIX U3MEHEHUHN ONpE/eNsieTcsl BHIOPAaHHBIM 00pa30BaTeIbHOM
opranuzauuein Y MK, uHANBUAYyaTbHBIMU NCUXO(PU3NYECKUMHU 0COOEHHOCTSIMU KOHKpETHBIX oOydaromuxcs ¢ 3I1P, crenensto
YCBOCHHOCTH HWMHU Y4YeOHBIX TEM, PEKOMEHIAIMSIMH 10 OTOOpY U ajanTanuu y4eOHOro warepuaia 1o (Qusuke,
IIPECTABICHHBIMU B [10ACHUTENBHON 3aMUCKE.

7 KJIACC (68 )

Temarnuec
. OcHoOBHBIE BU/BI 1eSITEJILHOCTH YYAIIUXCSH
Kuil 0JI0K, OcHOBHOE coepkaHue N N
(Ha ypoBHE Y4eOHBIX J1eiiCTBHH)
TeMa
Paznen 1. ®u3nka u e€ poJib B MO3HAHUHU OKpYKamomero mupa (6 1)
duzuka — ®uszrka — Hayka O Ipupoje. | BeIsABIIeHHE OCHOBHBIX pa3auuvii NpH IOMOIIM IIefarora MeExXIy
HAyKa 0 SIBnenus IIPUPOJIBI (MC?). | pusuueckumu u xumudeckumHu npepamenusamu (MC — xumust).
npupoje dusnyeckue apnenus: | PacnoznaBanue u kinaccudukaiys nocie ooCcy IeHus ¢ Ie1arorom rnpu
(2 ) MEXaHUYECKUE, TEIUJIOBBIE, | IOMOIIM HABOJSIINX BOMPOCOB (DU3MUYECKUX SIBIICHUN: MEXAHUYECKUX,
AIIEKTPUYECKHE, MarHUTHbIE, | TEIJIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

CBCTOBBLIC, 3BYKOBBEIC.

Hab6nronenue u onucanue Gu3nveckux siBJeHUI Ha 0a30BOM YpPOBHE.

5 MC — snemMeHTHI CoACpIKaHusl, BKIIIOYAIOIUE MEKIIPEIMETHLIC CBA3H, KOTOPHIC HOL[pO6HCC PACKpPLITEI B TCMAaTUYCCKOM IJIAaHUPOBAaHUU.
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duznueckue
BeJINYNHBI

(2 4)

du3nvecKue BEJIMYHHBI.
N3mepenne (pu3nuecKux BEITUYHH.

Dusuyeckue npubopvl®
lozcpewnocmy usMepeHuu.
MexnyHapo/iHas CUCTeMa €UHUII.
JMemoncmpayuu’
1. Mexanudeckue, TCILIOBbIE,
DIICKTPUYECKHE, MarHUTHBIC,
CBETOBBIC SIBJIICHHSI.
2. duznyeckue pUOOPHI U
npoleaypa TpSIMBIX — H3MEPEHUI
aHAJIOTOBBIM u U (POBBIM
IpUOOPOM.
Jlabopamopnele pabomel u
OnbIMblL.
1.0Onpenenenurie 1E€HBI  JCICHUS
M3MEPUTEIIBHOTO npudopa
(ucronb3ys TEXHOJIOTUYECKYIO

KapTy 3KCIEPUMEHTA).
2.1I3mepenne paccTosTHUM.
3.13mepenne 00bEMa KUJIKOCTH U
TBEPAOIO TENA.

4.0Onpedenenue pasmepos Manbix
mei.

Omnpenenenue 1pud NOMOIIM MeAarora IEHbI
HU3MEPUTENHHOTO IIPUOOpA.

N3mepenne mno o0pasily 1oJl PYKOBOJCTBOM Melarora JMHEHHBIX
pPa3MEPOB TeEJl U MPOMEKYTKOB BPEMEHU € YUETOM MOTPELTHOCTEN.
W3mepenne 1o oOpaslly MoA pPYKOBOACTBOM Ienarora o0béma
JKUJIKOCTHU U TBEPJIOTO TEIA.

N3mepenne mo o0Opas3ny mnoJ pyKOBOJICTBOM II€larora TEMIIEpaTypbl
IIPU MIOMOIIH KUJKOCTHOTO TEPMOMETpPA U IaTYUKA TEMIIEpaTyphl.
BoINonHEeHnE HECIOKHBIX TBOPUYECKUX 3aJIaHUI C OOPOU HA aJrOpPUTM,
NpEeIBAapUTEIbHO Pa300paHHBI C MEAaroroM MO IOUCKY CIOCOOOB
U3MEPEHUS HEKOTOPbIX (PU3NYECKUX XapaKTEPUCTHUK, HANpUMeEp,
pa3MepoB MaJIbIX 0OBEKTOB (BOJIOC, MPOBOJIOKA), YAANEHHBIX OOBEKTOB,
OOJBIIMX PACCTOSHUM, MaJbIX HPOMEXYTKOB BpeMeHH. OOcyxneHue
npeajaraéMblx CriocOOOB.

JACJIICHUA  IIKAaJIbI

6 KypcuBoMm 0603Ha49eH yueOHBIN MaTEpPUAN, KOTOPHIH U3ydaeTcs, HO He BHIHOCHTCS Ha MPOMEXYTOYHYIO M HTOTOBYIO aTTECTAIHIO.

7 Bee [lemoncTpanuu u JlabopaTtopHble paOoThl, MPEACTaBICHHBIC B COAEPKAHUM, AOMYCKaeTcs (MOXHO) IMPOBOJHUTH, MCIONB3YS MHGOPMAILMOHHBIC M 3JICKTPOHHBIC TeXHOJOTrHU (LudpoBbIe
0o0pa3oBaTelbHbIE PECYPCHI).
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5. U3mepenune TemmepaTypbl MpHU

IIOMOILIU KUJIKOCTHOTO
TEpMOMETpa u JaTuynKa
TEMIEPATYPHI.

6. Ilposedenue ucciredosanusi no
npogepke 2unomesvl: O0AIbHOCb
nonréma  wWapuxa,  NyWeHHO20
2OPU3OHMANLHO, meM Oonblle, Yem
OonbULe 8biCOMA NYCKA.

EctrecTBeHH Kak  ¢usuka u  gapyrue | BeigBukeHue TuUMoTe3 IMOCHEe MPEABAPUTENBHOIO OOCYXKIEHHUS C
0- €CTECTBEHHbIE HAYKH  HM3YYaloT | I€Jarorom, OObSCHSIOIMX MPOCTHIE ABJICHHMS, HAIIPUMED:
HAYYHBIH npupony. Ecmecmeenno-nayunviii | — NOYEMY OCTAHABIMBAETCS  JIBMXKYLIEECS IO TOPU3OHTAIBHOU
METO/ MemoO NO3HAHUA.  HAOI0O0eHue, | TOBEPXHOCTH TEIIO;
MO3HAHUS NOCMAHOBKA HAYYHO20 60NpOCA, | — MOYEMY B KAPKYIO MOroAy B CBETJIOW ONEkKIE MPOXJAgHEH, yeM B
(29) 8bI08UNCEHUE eunomes, | TEMHOM.
9KCnepumMeHm no nposepke | Bp10op cioco00B NPOBEPKH TUIIOTE3 U3 MPEAIOKEHHBIX M€1arorom.
eunomes, obvacHenue | Habntonenne npeayioxKeHHbIX MEeAaroroM MCCiaeloBaHUM MO MpOBEpKe
Habaroaemozo aenenus. Onucanue | KAKOW-TMOO THUIMOTE3bl, HAMpUMEpP: JaJbHOCTh TONETA IIApPHUKA,
Qusuueckux A6NeHUll ¢ NOMOwbio | MyIMIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJbIIE BHICOTA MTyCKa.
Mooenetl. IlocTpoeHne COBMECTHO € IEAAaroroM MpPOCTEHMIIMX  MOJEJIEH
[Ipenmer u MeToabl PU3MKH. | PU3NUYECKUX SIBJICHU (B BUJI€ PUCYHKOB WJIU CXEM), HAIIPUMED MajIeHHE
Jlemoncmpayuu IpEeIMETa; MPSMOJIMHENHOE PACIPOCTPAHEHUE CBETA.
1. Onpenenenuie NOrpemIHOCTH
HKCIIEPUMEHTA.
Pa3pneu 2. [lepBoHayajibHbIe CBeJIEHUS 0 CTPOEHUH BemiecTBa (5 4)
Crpoenue Crtpoenue BemiecTBa: aroMbl M | HaOmroneHne M uWHTEprpeTanusi COBMECTHO C I€1aroroM OIIbITOB,
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BelllecTBA MOJIEKYJIBI, ux pazmepsl. Onvimul, | CBUAETEIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU BEIIECTBA:
(1 v) doka3zvlearoujue OucKpemmuoe | OTBITHI C PACTBOPEHUEM PA3IMYHBIX BEUIECTB B BOJIE.
cmpoenue gewjecmaa. OrneHka MpU TMOMOIIMA TEXHOJOTUIECKOW KapThl pa3MEepOB aTOMOB M
Jlabopamopuvie  pabomwvr  u | MOJEKYIl C HCIHOJb30BaHHEM (oTOrpaduii, MOJYyYEHHBIX HA aTOMHOM
onbvimoi®, cui10BoM Mukpockone (ACM).
1. Omenka  gmamerpa  artoma | OmpeneneHue TMOCTAE TPEABAPUTEIHLHOTO OOCYKIEHUS C IEIarorom
METO/I0M PSIIOB (c | pa3MepoB MaJbIX TEN.
ucroib3oBaHueM gororpaduii).
JIBHKeHHE JIBmxenue dactull BemiectBa. | Habmonenue u oObsicHeHHWE TpPW MOMOIIM Menarora OpOyHOBCKOTO
u B3aumojae | CBsS3b CKOPOCTH NBWKCHHSI YACTHII | ABMKCHUS U SBICHUS UG Dy3un.
fictBue c Ttemmeparypoii. bpoyHoBckoe | [IpoBeneHre u 0ObsICHEHHE C OMOPOM Ha AJITOPUTM, MPEABAPUTEIHHO
YaCTHIL JIBIKCHHUE, nuddys3us. | pa3oOpaHHBII € TEAaroroM OMNBITOB MO HAOMIOJAEHUIO TEMIOBOTO
BellecTBa Bzaumooeiicmsue yacmuy | pacuIupeHHsI Ta30B.
(29) seujecmaa: npumsoicerue u | IlpoBenmenne W OOBSCHEHHWE ONBITOB C ONOPOM HA aJTOPHUTM,
ommanKugaHue. MpPEeNBapUTEIHLHO Pa300paHHBI C TEAaroroM Mo OOHAPYKEHHUIO CHII
Jlemoncmpayuu MOJIEKYJISIPHOTO TIPUTSKEHUS U OTTATKUBAHMS.
1. HaGmogenue  GpPOYHOBCKOTO
JIBUYKEHUSL.

2. Habmonenune nuddysuu.

3. Habnwooenue A6IEHU,
O00BACHAIOWUXCA — NPUMANCEHUEM
Ul OMmMAaiKuaHuem - Yacmuy
seujecmaa.
Jlabopamopuvie  padomwr u
onvimul

8 3z1ech n nanee NPUBOIUTCS PACIIMPEHHbIN ITepedeHb JIa00paTOPHBIX PadOT U ONBITOB, U3 KOTOPOTO YYHTEIb JIeJIaeT BEIOOP M0 CBOEMY YCMOTPEHHIO U C YUETOM CITUCKA SKCIIEPUMEHTAIBHBIX
3amaHui, npeuaraeMsix B pamkax OI'D mo dmsuke.
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1. Oyenxa  ouamempa  amoma
Memooom pA0os (c
ucnonv3oganuem goomozpaduii).
2.O1BITHI o HAOJTIOICHHUTO
TEIJIOBOT'O PACITUPCHHMSI Ta30B.
3. OnpiTel 1O OOHAPYXKEHHUIO
NEUCTBUS  CWJI  MOJIEKYJISIPHOTO
PUTSHKCHISL.
ArperaTHsl ArperaTHbie coctrosiaust | OnMHcaHue MoJ] PYKOBOACTBOM Tieaarora (¢ MCIOIb30BaHUEM IMPOCTHIX
e BEIIIECTBA: cmpoeHue  2a306, | MOJieNiell) OCHOBHBIX pa3IMdUi B CTPOCHUHM Ta30B, XUIAKOCTEH W
COCTOSIHMSL | JicUOKOCmel u meepovlx | TBEPIBIX TEN.
BelllecTBA (Kpucmannuyueckux) men. | HadanpHble TIPENCTABICHHUS O MaJIOH CXKUMAaEMOCTH >KHIKOCTEH U
(2 v) Bzaumoceazv meoncdy ceoticmeéamu | TBEPABIX TeM, OOIBIION CKUMAEMOCTH Ia30B.
sewecms 6 paszuvix acpecamuvix | OObsCHeHMEe Ha 0a30BOM YpOBHE TOJ KOHTpPOJIEM TMeAarora o
COCMOAHUAX U  UX  AMOMHO- | COXpaHeHUU (HOPMBI TBEPIBIX TEN U TEKYUECTH KUJIKOCTH.
MOJIEKYIAPHLIM cmpoenuem. | HabnrogeHne 3a ONbITaMH, JIOKA3bIBAIOIIMMH, 4YTO B TBEPIAOM
Ocobennocmu azpecamHulx | COCTOSTHUM BOJBI YaCTUIIBI HAXOMSTCS B CPEIHEM Jajblle IPYr OT
COCMOSIHULL 800WbL. npyra (IJIOTHOCTh MEHBIIIE), YEM B KUIKOM.
Hemoncmpayuu YcTraHOBIEHHE C ONOPOM HA JAUJAKTUYECKUHA MaTepuan IMPOCTHIX
1. Ha6monenune quddys3un. B3aMMOCBSI3€H MEXITY OCOOCHHOCTSIMU arperaTHbIX COCTOSHUM BOJBI U
CYILECTBOBAHHEM BOJIHbIX opranu3mMoB (MC — Ouomnorusi, reorpadus).
Paznen 3. /IBukenue u B3aumoaeicTeue teua (21 4)
Mexanuuec Mexanuueckoe newxkenue. | MccnegoBanre paBHOMEPHOTO JIBIDKEHUSI U OMNpENEICHUE €ro
Koe PaBHOMepHOE © HEpPaBHOMEPHOE | MPU3HAKOB MOCIIE IPEIBAPUTEITHLHOTO O0CYKICHHS C TTEIarOTOM.
npuekenue | aBwxkeHue. Ckopoctb. Cpeowssa | Habmionenne HEpaBHOMEPHOTO ABMIKEHUS U OTIPECIICHUE €ro OTIMYUN
(3w CKOpOCMb  NpU  HEepPasHOMepHOM | OT PAaBHOMEPHOT'O JIBIDKEHUS IMOCIE MPEABAPUTEIBHOTO 00CYKICHUS C
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osudicenuu.  Pacu€r nytm wu
BPEMEHU JIBHKCHHUS.
JHemoncmpayuu
1. HaOmroienne  MEXaHUYECKOTO
JBIOKEHHS Tea.
2. I3amepenue CKOPOCTH

HpHMOHHHeﬁHOFO JABHMOKCHUA.

Jlabopamopuvie  padomwr u
onvtmol
1. Onpenenenue CKOPOCTHU
PaBHOMEPHOTO JIBKEHU S
(mapuka B KHJAKOCTH, MOJEIH
ANEKTPUUECKOTO  aBTOMOOWMJIS
U T.IL).
2. OnpenencHue cpenHen

CKOPOCTH CKOJNIbXKEHUsI Opycka
WIK IIIapuKa TI0 HAKJIOHHOU

I1€1arorom.

Pemrenne TUIOBBIX pacyETHBIX 3a1ad B |—2 neHCTBUSA C ONMOPOM Ha
aJITOPUTM, TPEABAPUTEIHHO pa300paHHBI COBMECTHO C MEJAaroroM Ha
OIIPEJIEIICHUE IIYTH, CKOPOCTU U BPEMEHU PABHOMEPHOI'O JIBUIKCHUS.
AHanu3 Tpu TMOMOIIM TNeAarora TpaUKoOB 3aBUCUMOCTH MYTH U
CKOPOCTH OT BPEMEHH.

IJIOCKOCTH.
Nuepumus, SIBenue VHEPLIUU. 3axon | OOBsICHEHHE TIPU TOMOIIM TEXHOJOTMYECKOW KapThl W Tejarora u
Macca, unepyuu. Bzaumoodeticmeue men | IPOTHO3UPOBAHUE SIBJICHUM, OOYCJIOBJICHHBIX HWHEPIMEH, Hampumep:
IVIOTHOCTDL | KAK NPUYUHA UBMEHEHUs CKOPOCMU | 9YTO TIPOUCXOAUT MPU TOPMOKEHUU WM PE3KOM MaHEBPE aBTOMOOWIIA,
(4 v) osudicenusi men. Macca kak mepa | mO4YeMy  HEBO3MOXXHO MTHOBEHHO TMPEKPATUTh  JIBIDKCHUE  Ha

unepmuocmu  mena. IInOTHOCTH
BemecTBa. (8436  naomuocmu ¢
KOAUYeCmeomM MOJNEKYl 8 eOuHuye
00véMa sewecmaa.
Jemoncmpayuu

BEJIOCUIIE/IC MJIA CAMOKATE U T. 1.

Habmronenre u 6a30BBIM aHAINM3 OIBITOB MO/ PYKOBOJCTBOM II€/Iarora,
JIEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH JBHXKEHUA TEA B PE3YJIbTATE
JICVCTBUS HA HErO IPYTUX TEN.

Pelienne TUMOBBIX pacyETHBIX 3ajad B 1—2 AelCTBUS C OMOpPOM Ha
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1. HaOmronenue SIBJICHUS
WHEPITUH.

2. HaGmronenne W3MEHEHHU
CKOPOCTH npu
B3aMMOJICUCTBUH TEII.

3. CpaBHenue Mmacc o

B3aMMOJICHCTBUIO TEI.

aNTOPUTM, MPEABAPUTEIIHLHO pa300paHHBIM COBMECTHO C IE€aroroM Ha
OTIPEICIICHUE MACCHI Tela, ero 00bEMa U MIIOTHOCTH.

Ha6nronenne u 6a30BbIi aHATN3 OMBITOB MOJ] PYKOBOACTBOM I€Jarora,
JEMOHCTPHUPYIOIINX 3aBUCHUMOCTh HM3MEHEHHUS CKOPOCTH TElia OT €ro
MacChl TP B3aMMOJICHCTBHH Tell. VI3MepeHne Macchl Tena pa3IndHbIMU
criocobamu.

OmnpeneneHrne COBMECTHO C TEAAroroM IJIOTHOCTH Tella B PE3YNIbTATe
HU3MEPEHUS €r0 MacChl M 00BEMA.

Cuia.

Buani cua
(14 9)

Cwia Kak XapakTepUCTHKA

B3aUMO/ICHCTBHUS TeJl. Cuna
yupyroctu A 3akoH  ['yka.
H3mepenue cunvl ¢ nomowwio
ounamomempa. SBnenue

TSATOTEHHUS U cwia Tshkectu. Cuna
msoicecmu  HA Opyeux niaHemax
(MC). Bec mena. Hesecomocmo.
CrokeHue Cuj, HalpaBJICHHBIX I10

OJTHOU MIPSIMOM.
PaBnoneictyromass  cuin.  Cuna
mpenus. Tpenue ckoavocenus u

mpenue noxos. Tpenue 6 npupooe u
mexnuke (MC).
Hemoncmpayuu?
1. Cnoxenue
HAIPABJICHHBIX 110
IIPSIMOA.

CHII,
OJTHOU

N3ydeHne COBMECTHO € MEAAroroM B3aWMOJECHCTBUS KakK MPUYUHBI
M3MEHEHHS CKOPOCTH TeJla WU €ro e OopMallui.

Onucanue Ha HAYaJIbHOM YPOBHE PEAJIbHBIX CUTyalluid B3aUMOJICUCTBUS
TEJ C TIOMOIIBIO0 MOJIETIEH, B KOTOPBIX BBOJUTCS TIOHATHE U H300paKeHUE
CUJIBL.

N3ydenue nox pykOBOJACTBOM MEAATOra CUJIbl YIPYTOCTH, 3aBUCUMOCTH
CWIbl YOPYrOCTH OT YJJIMHEHHS PE3UHOBOTO IIHYpa WIM TMPYKUHBI
(c moctpoeHuem rpaduxa).

AHaM3 € ONOpPOl Ha JUJAKTUYECKUI Marepuan IOJ KOHTPOJIEM
MeJarora MPakTUYECKUX CUTyalui, B KOTOPBIX MPOSIBIISIETCS IEWCTBUE
CWJIBI YIPYTOCTH (YIPYrocTh Msiua, KPOCCOBOK, BETOK JIepeBa U JIp.).
AHanu3 c omopod Ha JMAAKTUYECKUN MaTepuasl MOJ KOHTPOJIEM
rejiarora CUTyalui, CBI3aHHbBIX C SBJICHUEM TATOTEHHS.

[Tornmanue ¢ OMopol Ha CXeMbl MPH MOMOIIU Tefarora OpOUTAIILHOTO
JBIKEHUS IUIAHET C WCIIOJIIb30BAHWEM SIBJICHUS TATOTEHHS M 3aKOHA
uHepunu (MC — actpoHOMUSA).

N3mepenne Beca Tena ¢ moMmoisio auHamoMerpa. O60CHOBaHKE 3TOTO
crioco0a U3MEpPEHUs MOociie MOBTOPEHUS C MEIarorom.

HaGnronenve siBieHns] HEBECOMOCTH.
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Jlabopamopnuie

onvimol.

1. Onmnpenenenue
TBEPAOrO TENA.
2. OMmpITEI, JTEMOHCTPUPYIOIINE
3aBUCUMOCTD PaCTSKEHUS
(medbopmaruu) TPYKHHBI  OT
IIPUII0KEHHOU CUJIBI.

3.  OmupIThl, DEMOHCTPHUPYIOIINE
3aBUCUMOCTh ~ CHJIBI  TPEHUS
CKOJIbKEHHMSI OT Beca Tena H
XapakTepa CONPUKACAIOUIUXCS
TOBEPXHOCTEM.

pabomovr  u

IINTOTHOCTH

HabGnroneHue 3a 3KCepuMEHTaIbHbBIM MOJIYYEHUEM MPABUIIA CIIOKEHUS
CWJI, HAIIPaBJICHHBIX BJIOJIb OJHOM npsAMoi. OnpeneneHue npy MoMOIIH
rejlarora BeJIMYMHbI PaBHOAECUCTBYIOLIEH CUIL.

N3yueHne mox pyKOBOJICTBOM II€arora CWJIbl TPEHMS CKOJIBKECHHS U
CUJIBI TPEHHUS TIOKOSI.

HccnenoBanne ¢ OMOPOM Ha TEXHOJOTMYECKYIO KApPTy 3aBHCUMOCTH
CWJIBI TPEHHUS OT BECa TEJIA U CBOMCTB TPYIIMXCS IOBEPXHOCTEM.
ba3zoBplli aHanu3 C ONOpOW HA JUAAKTUYECKUH MaTepuall 0.
KOHTpPOJIEM  IIearora  IPakTHYECKWX  CHUTyallMi, B  KOTOPBIX
MPOSBIISIETCST JICCTBUE CWJIBI TPEHUS, HUCIOJIB3YIOTCS CIOCOOBI €&
YMEHBUICHUS WM yBEJIMYEHUsA (KaTaHUWE Ha JbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWIISI, MCIIOJIb30BAHME IOAIIMIIHUKOB, IUIaBaHHUE
BOJIHBIX KUBOTHBIX U JIp.) (MC — Ouosorus).

Pemenne TUIIOBBIX pacyE€THBIX 3a1ad B |—2 nEHCTBUA C ONMOPOM Ha
aJITOPUTM, TPEABAPUTEIBHO pa300paHHBIH COBMECTHO C MEJAroroM ¢
UCIIOJIb30BaHUEM  (opMyn Uil pacyéra CHIIbl TSKECTH, CHIIBI
YOPYT'OCTH, CHUJIbI TPEHHSI.

Paznea 4. JlaBiieHue

TBEPABIX TeJl, dKMIAKOCTel U ra3oB (21 4)

JdaBiaenue.
IHepenaua
HABJICHUS
TBEPABIMH
TeJIAMH,
JKUIKOCTAM
U M razamu

Ch))

Hasnenue. Cnocobvl ymeHbuieHUs.
u ygenuuenus oasieHus. /lagnenue
eaza. 3asucumocms 0asieHus 2a3a
om 06véma, memnepamypbl.
Ilepedaua oasnenuss meeépovimu
menamu, HCUOKOCMAMU U 2A3AMU.
3axon llackans. [Ilnesmamuueckue
MAUUHDBL.

AHanmu3 U OOBSICHEHHWE C ONOpPOM Ha JUIAKTHYECKHM MaTepuan oA
KOHTPOJIEM IIEarora ONbITOB M IMPAKTHYECKUX CUTyalUHd, B KOTOPBIX
MIPOSIBIISIETCS CUJIA TABJICHUSI.

Ob6ocHOBaHME C OIMOPOM Ha TEXHOJOTMYECKYIO KapTy HpU MOMOIIH
nejarora CiocoO0OB YMEHBIIEHUS U YBEIHUEHUS TABJICHUS.

N3ydyenue nox pykOBOJICTBOM IEAArora 3aBUCHMOCTH JABJICHHS ra3a OT
00bEMa U TeMITepaTyphI.

N3ydyenue 1o pyKOBOACTBOM Iiearora OCOOGHHOCTEH mepenayu
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Hemoncmpayuu?
1. 3aBuUCHMOCTH AaBJICHHS Tra3a

JdaBJICHU TBép,ZII:IMH TCJIIaMH, XKHUIKOCTAMHU M TI'a3aMH. OO6ocHoBanue
PE3YJIbTATOB OIILITOB 0COOEHHOCTSIMH CTPOCHUS BCHICCTBA B TBépI[OM,

OT TEMIIEPATYPHL. KUAJIKOM ¥ Ta3000pa3HOM COCTOSTHHSIX MPEII0KEHHBIMU
2. llepenaua JaBieHus | GOpMYyJIUPOBKAMH.
YKUJIKOCTBIO U Ta30M. HaGnrogenne 3a OKCIEPUMEHTAIBHBIM  JIOKA3aTEIhCTBOM  3aKOHA
[Tackams.
Peuienve TUMOBBIX pacu€THBIX 3aha4 B 1—2 1OEMCTBHUS C OMOpPOM Ha
QJITOPUTM, TIPEIBAPUTEIHLHO Pa300paHHBI COBMECTHO C MENaroroM Ha
pacy€T naBjaeHUS TBEPIOrO TENA.
/1aBienue 3aBUCUMOCTD nasieHus | cciaemoBanne ¢ OmOpoM HAa  TEXHOJNOTMYECKYH)  KapTy  IOJ
SKHJAKOCTH | )KUJIKOCTHU oT [JIyOWHBI. | pYKOBOJCTBOM  Te€Jlarora 3aBUCUMOCTH  JIABJICHHUS JKHJIKOCTH  OT
(59) T'uopocmamuueckutl napaooxc. | TIIyOWHBI TOTPYKEHHSI ¥ TNIOTHOCTH KUIKOCTH.
Coobwarowuecs cocyoul. | HabnrofeHre 1 HayaiabHOE MOHMMAHHUE THIPOCTATUYECKOTO Mapajaokca
l'uopaenuueckue mexanuzmoi. Ha OCHOBE 3akoHa [lackans.
Jemoncmpayuu? N3y4yeHne COBMECTHO € MEJAaroroM COOOIIAIONIUXCS COCY/IOB.
1. CooOmaronuecs Cocybl. PelieHne TUMOBBIX pacyE€THBIX 3ajay B 1—2 nelCTBUS C OMOpPOM Ha
2. T'mapaBnuyeckwii mpecc. QITOPUTM, MPEABAPUTEIIFHO pa300paHHBIA COBMECTHO C TEAaroroM Ha
pacu€r HaBiICHUA KUIKOCTH.
HaGnronenue 3a oObsICHEHMEM NMPUHLMUIA JEUCTBUS THIPABIMYECKOTO
npecca.
AHanu3 U OOBSICHEHHWE C ONMOPOM Ha JIMJIAKTUYECKHM MaTepuan Moj
KOHTPOJIEM MENArora MPAKTHYECKUX CUTyalUui, IEMOHCTPUPYIOIINX
MPOSIBJICHUE JaBJIECHUSA >KUAKOCTH M 3akoHa [lackansg, Hampumep
IpOLIECCOB B OpraHu3Me IMpu TJIyOOKOBOJHOM HbIpsHun (MC —
ouomnorus).
AtmocdepH ATtMocdepa 3emun u | Habmonenue 3a SKCIEpUMEHTAbHBEIM OOHApYKEHHUEM aTMOC(HEpHOTO
oe atMoc(epHoe nasnenue. [Ipuuunvl | TaBICHUS.
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AaBJIeHHE

(6 1)

6030VUIHOLL
Onovim
H3zmepenue

CyuecmeoB8aHus
000104KU Zemnu.
Toppuuennu.
ammocgheprnozo 0asneHus.
3asucumocms ammocgheprozo
0asieHust 0m 6blCOMbvl HAO YPOBHEM
mops. ITlpubopvr Ons  uzmepeHus
ammocghepro2o 0asieHusl.

Hemoncmpayuu?

1. TIlposBneHue nercTBus

aTMoc(epHOro JaBICHUS.

AHanmu3 U OOBSCHEHHE C OMOpPOM Ha MUIAKTHYECKHN MaTepua TOJ
KOHTPOJIEM I€Aarora ONbITOB U MPAaKTUYECKUX CUTYaIlMil, CB3aHHBIX C
JeicTBUEM aTMOC(EPHOro AaBICHUS.

Hab6nronenue 3a 00bsCHEHHEM CYIIeCTBOBaHMS aTMOchephl Ha 3emiie u
HEKOTOPBIX IJIAHETaX Wiu €€ OTCYTCTBUS Ha APYruX IutaHeTax u JlyHe
(MC — reorpadus, acTpoHOMHUS).

ba3oBoe mnoHMMaHWEe TPUYMH HM3MEHEHHUS IUIOTHOCTH aTrMocdepsl ¢
BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOro AaBJICHUS OT BHICOTHI.
Pelienrie TUMOBBIX pacyE€THBIX 3ajay B |—2 nelcTBUS C OMOpOM Ha
ITOPUTM, MPEABAPUTEIHHO pa300paHHbIi COBMECTHO C MEAaroroM Ha
pacuét aTMoc(EpHOro JaBICHUA.

W3ydyenne moj pyKOBOJCTBOM Iieiarora ycTpoWcTBa Oapomerpa-
aHepoua.

JeiicrBue
JKMIKOCTH U
raza Ha
MOIPYKEHH
o€ B HUX
TeJ10 (7 9)

leticmesue scuokocmu u 2eaza Ha
NOcpYIHCEHHOE 8  HUX  mello.
BreitankuBaromas ~ (apxumenona)
cuna. 3axon Apxumeoa. Ilnasanue
men. Bozoyxonnaeanue.

Hemoncmpayuu?

1. 3aBucumoCTb
BBITAJIKMBAIOIICH CHJIBI oT
o0béMa MOrpyXKEHHOW YaCTH
TeJla ¥ TUIOTHOCTH KUJKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOIIEN

CUJIBI BECy BBITECHEHHOM
YKUIKOCTH.
3. VYcioBue I1uI1aBaHUA ~— TEIN:

IJIaBaHUC HMJIN IIOI'PYIKCHUC TCII

HaGnrogenne 3a SKCIEpUMEHTAIbHBIM — OOHApyXEHUEM JIeUCTBUS
JKAJIKOCTHU U ra3a Ha NOTPYKEHHOE B HUX TEJIO.

OnpeneneHue ¢ OMOPO HA TEXHOJIOTMYECKYIO KapTy BBITAIKUBAOLIEH
CWJIBL, IEMCTBYIOIIEN Ha TENO, MOIPYKEHHOE B JKUJIKOCTb.

HabGnronenue 3a mpoBeieHHEM U 0OCY>KI€HHE COBMECTHO C TeIaroromMm
ONBITOB, JIEMOHCTPUPYIOIIUX 3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUIIBI,
NEUCTBYIOIIEH Ha TEIO B KHUAKOCTH, OT O0bEMa MOTpYKEHHOU B
KUJKOCTb YaCTH Teja U OT IJIOTHOCTH KUJIKOCTH.

HccenenoBanne noj pyKOBOACTBOM II€Iarora 3aBUCUMOCTH Beca Tenna B
BOJZIE OT 00BEMA MOTPYKEHHOU B KUAKOCTh YaCTH TeJa.

Pelienne TUMOBBIX pacyETHBIX 3ajay B 1—2 AelCTBUS C OMOpPOM Ha
JITOPUTM, MPEABAPUTEIHHO pa300paHHbII COBMECTHO C MEAAroroM Ha
MIPUMEHEHUE 3aKOHa ApXUMeEAa U yCIOBHS TUIaBaHUS TElL.
KoHcTpynpoBaHne 1mpu  IOMOIIM  [efarora  apeoMerpa
KOHCTPYUPOBAHHUE JIOJKHU U ONIpEAEIeHUE €€ IPy30I0AbEMHOCTH.
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B 3aBUCUMOCTH OT COOTHOILICHUS
IJIOTHOCTEM Tena U AKUJIKOCTH.

Jlabopamopuvie  padomer u

OnbImbl.

1. Uccnenosanue 3aBUCHUMOCTH
Beca Tella B BOAE OT 00BEMA
MOIPY)KEHHOM B JKUIKOCTH
4acTH TeJja.

2. OnpeneneHue BBITATKUBAIOIICH
CWIbI, JIEWCTBYIOIIEH HA TEIO,
MOTPYKEHHOE B KUJIKOCTb.

3. ITpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOIIICH CUJIBL,
JCUCTBYIOIIEM HA TEIO B
KUJKOCTH, OT MACCHI Tena.

4. OnpITbl,  JIEMOHCTPUPYIOLINE
3aBUCUMOCTh BBITAIKHABAIOIIEH
CWJIbI, JECHMCTBYIOLIEN HA TEJIO B
JKHJIKOCTH, oT 00BEMa
MOIPYKEHHOM B KUIKOCTH
YacTU Tella U OT IUIOTHOCTH
AKUJKOCTH.

5. KoncrpyupoBanue apeomerpa
WM KOHCTPYUPOBAHHE JIOJKHU
U ONPEACICHUE eé
Irpy30I10ABEMHOCTH.

Paznen 5. PabGora u momnHoCcTh. JHeprus (12 4)
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Pabora Mexannueckast pabora. MomtHocts | HabmroaeHue 3a sKCepUMEHTAIbHBIM OIpeeieHueM MeXaHUYeCKOM
U MOIIHOCT paboThl CHUJIBI TSKECTU MPU MAJACHUU Tela W CUJIbl TPEHUs IMpHU
b (3 4) PaBHOMEPHOM MEPEMEILIEHUHN TEJIA IO TOPU30HTATIBHONW OBEPXHOCTH.
HaOmnronenue 3a 1eMoHCTpanueit pacuéra MOITHOCTH, pa3BUBAEMOM MpHU
MOABEME I10 JICCTHHUIIC.
PelieHre TUIMOBBIX pacyETHBIX 3ajay B 1—2 JelCTBUS C OMOpOM Ha
aJrOpPUTM, MPEABAPUTEIHHO Pa300paHHBIA COBMECTHO C IEJaroroM Ha
pacuéT MexaHU4eCKOi paboThl M MOIIIHOCTH.
IIpoctoie [IpocTeie MexaHu3Mbl: pblyar, | HayaibHOE€ NMOHMMAHWUE BBIMTPHINIA B CHIJIE MPOCTHIX MEXAHW3MOB Ha
MEXaHU3MBI | OJIOK, HAKJIOHHAsl  IUIOCKOCTb. | IPUMEpE pbluara, MOJABUKHOTO U HEMOJBM)XHOTO OJIOKOB, HAKJIOHHOMU
(59) Ilpasuno  pasuosecusi  pvluaea. | IIOCKOCTH.

HpuMeHeHue npaesuila paesHoeecusl

pvluaca Kk 0Onoky.  «3o010moe
npasuio» MEXAHUKU. KITJ
MpPOCThIX MexaHu3MOB. [IpocTtbie

MCXaHHM3MBI B 6I)ITy N TCXHHKCE.

Jemoncmpayuu

1. Ilpumepst IIPOCTBIX
MEXaHU3MOB.
Jlabopamopuvie  paoomvr u
onvimul

1.0Onpenenenne pabOThl  CHIIBI
TpEHUs TPU  PABHOMEPHOM
JIBAYKEHU U Tena o

TOPU30HTAIBHOU TOBEPXHOCTH.
2. Uccnenosanue yCIIOBHI

HccenenoBanne COBMECTHO C IIEAAroroM yCJIOBHUsS PaBHOBECHS pblyara.
OOHapy:xeHue 1O pYKOBOACTBOM TleAarora C OMNOpOM  Ha
OUJAKTUYECKUA MaTeprasl CBOUCTB IPOCTBIX MEXaHU3MOB B Pa3JIMYHBIX
MHCTPYMEHTAX U MPUCTIOCOOJIEHUSX, UCTIOJIb3YEMbIX B OBITY U TEXHHKE,
a Takxe B )XUBBIX opranuzmax (MC — Ouomnorus).

Habmtonenne 3a 3KCHEpPUMEHTAIbHBIM J0Ka3aTeIbCTBOM pPAaBEHCTBA
paboT pH MPUMEHEHUHU MTPOCTHIX MEXaHU3MOB.
Onpenenenue 1oOJI  PYKOBOACTBOM  Ie€arora
IIJIOCKOCTH.

Pemenne TUIOBBIX pacdyE€THBIX 3a1ad B |—2 NEHCTBUA C ONMOPOM Ha
aJICOPUTM, MPEABAPUTENHHO pa300paHHbI COBMECTHO C MEJAaroroM Ha
IIPUMEHEHUE TIpaBUila paBHOBeCHs pbiyara u Ha pacyeér KII/I.

KIIJI HakmoHHOM
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PaBHOBECHSI phlUara.
3. U3mepenne KIIJ| wakiaoHHOIM
IJIOCKOCTH (37IeKTpOHHAS
JIEMOHCTpAIIHs).
Mexanuuec MexaHuueckas sHeprus. | Habmiomenue 3a SKCIEPUMEHTAIbHBIM  ONpEeTIeHUEM U3MEHEHUs
Kast Kunemuueckas u nomenyuanvHas | KAHETUYECKONW W MOTEHIMAIBLHOW JHEPrUU Tejla MPHU €ro CKaThIBAHWUU
JHEePrus onepeus. Ilpeepawenue  00HO20 | IO HAKIIOHHOM TIOCKOCTH.
(4 v) euoa mexaHudeckou 9Hepeuu 6 | DopMyTUpPOBAHHE COBMECTHO C MEAAroroM Ha OCHOBE MCCIEIOBaHUS
opy2oll. 3aKkoH COXPAHEHHUS | 3aKOHA COXPAHECHUSI MEXaHUYECKON SHEPIHUU.
SHEPTUH B MEXAHUKE. [IpencraiieHne Mpy NOMOIIH T€/larora rpaHul] IPUMEHUMOCTH 3aKOHA
JlaGopaTopHblie padoThbl 1 COXpaHEHUs YHEPTUH.
ONBITHI. Pelrenrie TUMOBBIX PacyE€THBIX 3ajay B 1—2 nelCTBUS ¢ OMOpOil Ha
1. Usyuenue 3aKOHA | ITOPUTM, TMPEIBAPUTEIHLHO Pa300paHHBIN COBMECTHO C IEJAaroromM ¢
COXpaHEHUS MEXaHUYECKOM | UCTIOJIBb30BAHMEM 3aKOHA COXPAHEHHUS SHEPTUU.
SHEpPIruu (351eKTpOHHAs
JIEMOHCTpAIIs ).
Pe3epBHoe Bpems (3 4)
8 KJIACC (68 v)
Temarnuec
. OcHoBHbBIE BU/IbI 1eSITEJILHOCTH YUALIIUXCS
KHil 0JI0K, OcHOBHOeE coep:xkaHue . .
TeMBI (Ha ypoBHe Y4eOHBIX J1eiiCTBHH)

Paznen 6. TemioBble siBjiennst (28 4)
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Crtpoenue
H CBOMCTBA

BeIIECTBA

(7 4)

Ocnosnvle NoOJIOHCEeRUA

MONEKVISIPHO-KUHEMUYECKOU
meopuu

CmMpoerus eeugecmeda.

Macca u pasmepvr amomos u

MOJIEKYIL. Onvimeui,
noomeepaicoarouue OCHOBHble
NOJOAHCEHUS MONEKYIAPHO-

KUHEemu4ecKoul meopuu.

Mopnenu TBEPAOro, KXKUAKOTO H

razo00pa3Horo COCTOSIHU M
BemiecTBa.  Kpucmaniuueckue —u
amoppnvie  mena. ObOvscHeHue

CeOUCME 2a308, JHCUOKOCmeEU U

Meépobix mern Ha ocHoge
NOJIOHCEHUU MONEKYNAPHO-
KUHemuuecKkou meopuu.
CmauuBaHue u©  KanuiisapHvle

saenenus. Tennosoe pacuwiupernue u

HaGmionenne u wuHTEprpeTanuss COBMECTHO C IIEaroroM OIBITOB,
CBHUJIETEIBCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHU BEIIECTBA:
OIIBITHI C PACTBOPEHUEM PA3JINYHBIX BELIECTB B BOJE.

Pelmenrie TUMOBBIX PacyE€THBIX 3ajay B |—2 JelcTBUS C OMOpPOM Ha
aJICOPUTM, MPEABAPUTENHHO pa300paHHbIi COBMECTHO C MEJAroroM Io
OLICHUBAHUIO KOJMYECTBA AaTOMOB WJIM MOJIEKYJ B €IHHHIIE 00bEMa
BEILIECTBA.

[IpencraBienue npu MOMOIIM TeAarora OpPOYHOBCKOI'O JIBHXKEHMS,
aBlieHud TUPy3un U pa3iuyuil MEXAy HUMU Ha OCHOBE IMOJOKEHUU
MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHHUSI BELIECTBA.

OObsicHEeHME NpHU TMOMOIIM Iejarora ¢ OMOpOM Ha JUJAKTHYECKUI
Marepuail OCHOBHBIX pa3JIMYMil B CTPOCHUU Ta30B, XUIAKOCTEW U
TBEPIABIX TEI C  MCHOJB30BAHUEM  IIOJOKEHUH  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHUS BEILECTBA.

IIpoBeneHue 1o pykoBOJICTBOM II€AAarora ONbITOB IO BBIPAIIMBAHUIO
KPUCTAJLJIOB ITOBAPEHHOW COJIM WJIM caxapa.

[IpoBeneHue OOBsICHEHHE U3

COBMCCTHO C rncaaroromMm u

NPpECAJIOKCHHOIO ICPCYHA BBIBOJAOB OIIBITOB, ACMOHCTPUPYIOHIIHUX
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corcamue.

Hemoncmpayuu?
1.Habmronenne OpOYHOBCKOTO
JBHYKEHUSL.

2.Ha6monenue nuddy3un.

3.HaOmroneune SIBIICHUU
CMayuBaHUS M KalWUISPHBIX
SIBJICHUH.

4 HaGnroneuue TEIUIOBOI'O

pacuiupeHus Ted.
5.M3MeHeHue JaBlieHHs Ta3za MpH
W3MECHEHUN 00bEMa W HarpeBaHUU
WJIU OXJIAXKICHUU.

Jlabopamopuvie  padomer u
onvimol.
1.0nbITHI

1o 0OHapPYKEHUIO

,Z[GﬁCTBHSI CHJI MOJICKYJIAPHOI'O

OPUTSDKEHUsT (WM DJIEKTPOHHAs

KaNWUIAPHbBIC SABJICHUS U SBICHUE CMauYMBaHUSI.
OOBsiCHEHHE C OMOPON HA TEXHOJIOTUIECKYIO KapTy MOJ PYKOBOJACTBOM
negarora pojid KanWUISIPHBIX SIBICHUW JUIsl TOCTYIUICHHS BOJABI B
opranusM pacteruii (MC — OGuomnorus).

Hab6nronenre onbITOB MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B,
KUJIKOCTEN U TBEPIBIX TEI.

OObsicHEHHE C OMOPOM HAa TEXHOJIOTUYECKYIO KapTy MOJ PyKOBOACTBOM
nejarora CoxpaHeHusi oOb€Ma TBEPIBIX TEJ, TEKY4ECTHU KUIAKOCTH (B
TOM YHCJIe, Pa3HUIIBI B TEKYUECTH JUISl Pa3HBIX >KUJKOCTEH), AaBICHUS
rasa.

HaGnrogenne 3a  OPOBENEHHEM  ONBITOB,  JIEMOHCTPHPYIOLIUX
3aBUCUMOCTH JIABJICHHSI BO3JyXa OT €ro o0bEMa W HarpeBaHUs WU
OXJIAXJACHHUSA, U UX OOBSCHEHHE Ha OCHOBE AaTOMHO-MOJEKYISIPHOTO
YUEHUS.

AHaJIM3 MpU TOMOIIHU Tearora ¢ ONOpor Ha IUJAKTUYECKUN MaTepuall

MMPAaKTHICCKUX CHTyaHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH ra3os, )KPIZIKOCTGfI

Y TBEPABIX TEIL.
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JIEMOHCTpAIIUs ).

2.O1bITHI 10 BBIPAIIUBAHUIO
KPHUCTAJIJIOB ITOBAPEHHOMW COJIM WITH
caxapa.

3.OnbITH 1o HaOJII0ICHUIO
TEIJIOBOT'O  PACIIMPEHUs  Ta30B,
KUJIKOCTEN U TBEPIBIX TEI.
4.0npenencHue TaBICHUS BO3yXa
B OaJIJIOHE HINPUIIA.

5.01nbITHI, JEMOHCTPUPYIOIINE
3aBUCUMOCTbH JIaBJICHUS BO3IyXa OT
ero o0béMa W HarpeBaHUs WU
OXJIQKCHHS.

6./Iposepka cunomesvl AUHEUHOU
3a6UCUMOCMU  ONUHbL  CMOAOUKA
AHCUOKOCU 8 MEePMOMEMPULECKOU

mpyoKe om memnepamypol.
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TenaoBbie
NMpouecchl
(21 g)

Temmneparypa. Ceazv

memnepamypol  CO  CKOPOCMbIO
Menio8020 OBUNCEHUS YaCmuy.
Buytpennsis sueprusi. Crnocobul

U3BMEHEHUA eHympeHHeﬁ JHepzuu.

menionepeoaua U  CO8epuleHUE
pabomsl. Budei mennonepedauu:
MeNIONPOBOOHOCHb,  KOHBEKYUS,
uznyuenue.

KomanuecTtBO TemnoTel. Y iennbHas
TEIUIOEMKOCTD BEII[ECTBA.
Tennoobmen u menjogoe

pasHoeecue. Ypaenenue menioeoco

bananca.

IInasnenue u  omeepoesanue
KPUCMAIUYECKUX seuecms.
VaenpHass TeIIOTa  IUIABJIECHUS.

Ilapoobpazosanue u KoHOencayus.

OO0oCHOBaHME 1O MOATOTOBIEHHOMY aJTOPUTMy COBMECTHO C

IIEJaroromMm IIPaBUII U3MEPEHUS TeMIEPaTyphl.
CpaBHEHHE pa3IU4HbIX CIOCOOOB M3MEPEHUS U 1K TEMIIEPATYPBhI.
Habmoienue 3a mpoBeeHHEM OMBITOB, JEMOHCTPUPYIOIIUX H3MEHEHHE
BHYTPEHHEl »HEpruM Teja B pe3yjbTaTe TEIUIoNnepenayu U padoThl
BHEILHUX CHUJL.

Ha6JIIOI[€HI/Ie 3a IIPOBCACHHCM OIIBITOB, 06CY}K,Z[6HI/I€ IMPAKTUICCKUX

CUTYyallui, JEMOHCTPUPYIOIIMX pAa3jIU4HbIC BUIBl TEIUIONEpPEAAUn:
TEIUIONPOBOJIHOCT, KOHBEKIIUIO, U3IIyYCHHUE.
HccnenoBanne ¢ Omopol Ha  TEXHOJIOTMYECKYHO  KapTy MOJ

PYKOBOJICTBOM II€Jlarora $IBJICHHsSI TEIUIOOOMEHAa NpH CMEIIMBAaHUU
XOJIOAHOM U TOpsTYEr BOJBI.

HaGnronenue ycTaHOBIEHUS! TEIUIOBOTO PAaBHOBECHUSI MEXAY ropsyed u
XOJIOJHOM BOZOM.

Onpenenesue 1Opv  MNOMOIIM  ME€Aarora  KOJWYECTBA  TEIUIOTHI,
NOJYyYEHHOTO0 BOJOM INpPHU TEIIOOOMEHE C HArpeThiM MeTaTIMYEeCKUM
LWJIMHIPOM.

OmnpeneneHue 1o TabIMIE YASTbHON TEIITOEMKOCTH BEIIECTBA.
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Ucnapenue (MC). Kunenwue.
VY nenpHas TEII0Ta
napooOpa3oBaHusi.  3agucumocms
memnepamypol KUneHust om
ammocgeprozo oasnenus.
Bnrasicnocms 6030yxa.

DHeprus TOIUIMBA. Y JenbHas
TEIJIOTa CrOpaHuUs.

Ilpunyunvr  pabomvr menniogvlx
osucamenet. KIIJl  mennosoco

osucamens. Tennoevie oguzcamenu u

3awuma  OKpydcarowel  cpeobl
(MC).
3axon COXpaHeHUs. u

npespawenus SHepeuU 6 Menio8bix
npoyeccax (MC).
Hemoncmpayuu?

1. [IpaBuna U3MepeHus

Pemrenne TUNOBBIX pacyE€THBIX 3a1ad B |—2 neHCTBUSA C ONMOpPOM Ha
QITOPUTM, NPEIBAPUTEIBLHO pa300paHHbI COBMECTHO C IEJarorom,
CBSI3aHHBIX C BBIYHMCIIEHUEM KOJIMYECTBA TEILIOTHl M TEIUIOEMKOCTH ITPU
TEII000OMEHE.

AHanmu3 1Opu  TOMOUIM  NeJarora  CUTyaluil  IpPaKTUYECKOro
VICIIOJI30BAHUS TEIUIOBBIX CBOMCTB BEUIECTB W MAaTEpPUAJIOB, HAIPUMEP
B LEISIX DHEProcOepeKeHUs: TEIUIOU30JsLuUs, SHeprocoeperaromnme
KPBIIIH, TEPMOAKKYMYJIATOPHI U T. JI.

Habutoienue siBieHnii ucnapeHus: ¥ KOHJIEHCAIUH.

HaGnrogenue 3a ucciaenoBaHMEM NPOLEcCa HCHApPEHUs Pa3IMuHbIX
KUIKOCTEM.

OObsicHEeHME 10 aJIropuTMy COBMECTHO C TM€JaroromM sBJICHUH
UCHIApEHUS U KOH/ICHCALIMN Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYEHHS.
HabGmonenne u oOBsACHEHHE TMpoliecca KUIIEHUS, B TOM YHCIE
3aBUCUMOCTH TEMIIEPATypbl KAIIEHUS OT JABJICHHUS.

Ornpenenenue 1o TadbauIe OTHOCUTEILHON BIa)KHOCTH BO3-/1yXa.
HaGmonenne mnporecca IUIaBIEHUS KPUCTAIIMYECKOT'O BEIIECTBa,

HanpumMep, Jba.
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TeMITepaTyphl.
2.Bunpl Teronepenayn.
3.0xnaxaeHne TMpU COBEPUICHUH
paboTHhL.
4 HarpeBaHue TIpU COBEPIICHUU
paboTHl BHEIIHUMH CHJIAMHU.
5.CpaBHeHME TEIUT0EMKOCTEH
Pa3JIMYHBIX BEIIECTB.
6.HaOmronenne KumneHus.
7.HaOmronenune IMOCTOSIHCTBA
TeMITepaTyphl P TUTABICHUH.
8.Mojienu TeIIOBBIX JIBUTATEIICH.
Jlabopamopuvie  padomer u
OnbImMbl.
1.1lposeprxa eunomesvi nUHEUHOU
3a8ucumocmu  OIUHbLL  CMONOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOLL

mpyoKe om memnepamypol.

CpaBHEHHE 10 TUIaHY HPHM IIOMOIIM IIearora IMPOIECCOB IUIABJICHUS
KPUCTAIUTMUSCKUX TEJI M pa3MATICHHsI IPU HarpeBaHUH aMOP(HBIX Tell.
Omnpenenenne 1o TabIMIe YASIbHOW TEIUIOTHI IIaBICHUS JIbA.
OOBsiCHEHHE TI0 CXeMe IMOCiIe OOCYXICHHUS C TIEAaroroM sIBICHUIN
IUTaBJICHUS W KPHUCTAUIM3AIM HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO
yUeHHUSI.

Perienue THUMOBBIX pacuéTHBIX 3a1ad B 1—2 JEHCTBHS ¢ OMOpPOW Ha
AJITOPUTM, TPEIBAPUTEIBHO Pa300paHHBIH COBMECTHO C II€Iarorom,
CBSI3aHHBIX C BBIYKMCICHHEM KOJIMYECTBA TEIUIOTHI B Tpolieccax
TEIUIONEpeaYd MPU IUIABJCHUM W KPUCTAJUIM3alUW, WCIAPCHHH U
KOHJICHCAIIHH.

AHanu3 Mpy TOMOIIHN TIeIarora ¢ Oropor Ha TUAAKTHYCCKUI MaTeprall
CUTyallMii MPaKTUYECKOrO0 MPUMCHCHHS SBJICHUN IUIABJICHUS U
KPUCTAJUIM3AIMH, HAIPUMEp, TMOJydeHHUE CBEPXYUCTHIX MaTEpPHAIIOB,
coJieBasi Tpelika | Jp.

AHanW3 TpH TIOMOIIM IeJarora paboThl M OOBSICHEHHWE NPUHITUIIA

I[GﬁCTBHH TCIIJIOBOI'O ABUI'aTCIIA.

Brlunciienue KoaudecTBa TCIUIOTBI, BBIACIIAIOMICTOCA IIPpU CIOPpAHHUH
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2.Habnronenue U3MEHEHHUS
BHYTPEHHEW DJHEpPruM Tena B
pe3ynbpTate  TEIUIoNepenadyu |
paboThl BHEIIIHUX CHIL.
3.UccaenoBanue SIBJICHUS
TEII000MEHa TpU  CMEUIMBAHUH
XOJIOIHOM U TOpSIYEN BOIBI.
4.0npeodenenue Koauuecmeda
menjiomsl, NOJIYYEHHO20 8000U NpuU
menyiooobmene c Hazpemuim
MEMANTUYeCKUM YUTUHOPOM.
5.MccnenoBanue npoiiecca
HCTIapeHUs.

6.0mpeneneHre  OTHOCHTETHLHOMN
BIIQYKHOCTH BO3/TyXa.
7.0npeodenenue yoenbHOU Meniomol

niaeneHus abod.

pa3nu4HbIX BUI0B ToruBa, u KITJ[ nBurarens.
OOcyx/1eHlEe COBMECTHO C IMENaroroM 3KOJOIMYECKHUX IOCJIEICTBUN
WCIIOJIb30BAHUS JBHUIATEIIE BHYTPEHHETO CrOpaHus, TEIUIOBBIX H

ruapossiekTpocTaHiuil (MC — 3Kojorus, Xumus).

Paznen 7. Daekrpuyeckne 1 MAarHUTHBIE siBJIeHUs (37 1)
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DJIeKTpHuYe
CKHe
3apsbl.
3apsaKeHHBI
e TeJia M UX
B3anuMO/eHc

TBHE (7 1)

Onexmpuzayusi men. JIBa pona
ANEKTPUUECKUX 3aps0B.
B3aumonencTBrue 3apsyKEHHBIX TEII.
3axon Kynowna (3asucumocms cuivl
83AUMOOELCMBUSL 3APAIHCEHHBIX Meil
om 8eNUYUHDL 3aps008 u
PACcCmMosHUsL MedHcOy menamu).

DIIEKTPUUYECKOE noJie.
Hanpsiorcénnocmo  an1ekmpuueckozo
noJs.

Ilpunyun  cynepnosuyuu

9NeKMPUYEeCcKUX noneti (na
Ka4ecmeenHoM YpOGHe).

Hocumenu NEeKMPUUECKUX
3aps00s. dnemenmapHuwlil
anekmpudeckuti 3apso. Cmpoenue
amoma. [TpoBogHUKH u
JIVBJIEKTPUKU. 3aKOH COXpPaHEHUS

QJICKTPHUYICCKOI'O 3apsaa.

HaOmroneHne 3a TPOBEACHHEM OIBITOB IO  JJICKTPU3AIUU Tl
IIPY CONPUKOCHOBEHNH U UHAYKIUEH.

HaGnronenne u oObsicHEHHWE C OMOPOM Ha JMIAKTUYECKUN MaTepuai
B3aMMO/JICMCTBUS OJHOMMEHHO Y PA3HOMMEHHO 3aPSKEHHBIX TEI.
OObBsicHeHHE TIpM  TIOMOINM  IIeJjarora  IPUHIUNA  JCHCTBHS
AIEKTPOCKOIA.

OOBsiCHEHHE COBMECTHO C II€IaroroM SIBJICHUN SJIEKTpHU3alUM TIPU
CONPUKOCHOBEHUU TE€J W HMHAYKIMEH C HCIOJIBb30BAHUEM 3HAHUU O
HOCHUTEJISIX DJICKTPUUECKUX 3aPSAJI0B B BEILIECTBE.

Pacno3naBanue M OOBSICHECHHME IO CXEME COBMECTHO C IIEIaroroM
SBJICHUAM JIEKTPU3ALNU B OBCETHEBHOW KU3HM.

Habmionenne um oOBSICHEHHE C OMOPOH HAa TEXHOJOTMYECKYIO KapTy

ONBITOB, WJUIIOCTPUPYIOIIMX 3aKOH COXPAHEHUSA DIEKTPUUYECKOTO
3apsja.
HaOmtoeHre  ONMBITOB 1O MOJICTMPOBAHUIO  CHJIOBBIX  JIMHUU

QJICKTPHUYICCKOI O ITOJIA.
I/ICCHG,ZIOBaHI/Ie IIoJa pyKOBOACTBOM IICJarora IIGP'ICTBHSI QJICKTPUICCKOI'O

IMOJIAI Ha ITPOBOAHUKU U OUBJICKTPHUKHU
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Hemoncmpayuu?
1.9OnexkTpuzanus Ten.
2.]IBa pona ANEKTPUUECKUX
3aps 0B 51 B3aUMO/ICMCTBUE
3apsHKEHHBIX TEJ.

3.YcTpoicTBo u JelCTBUE
AIIEKTPOCKOIIA.
4.3nexkTpocTaTuuecKkas MHIyKIIHSI.
5.3akoH COXpaHEeHUs
AIEKTPUUYECKUX 3aPSIOB.
Jlabopamopuvie  pabomer u
OnbImMbl.

1.0nbITHI o HaOJII0ICHHUIO
AJEKTPU3AUK Tel HHAYKIUEH W

IIPU CONPUKOCHOBEHHH.
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IHocToAHHDBI
7|
JJIEKTpUYec

Kkuii Tok (17

)

DNEKTpUUECKU TOK. Ycnosus

CYWecmeo8anuss  2J1eKmpuldecKo2o
moxa. VICTOYHUKH TIOCTOSTHHOTO
ToKa. JIeHCTBHUSL SIIEKTPUYECKOTrO

TOKa  (TEIJIOBOE, XHMHYECKOE,
MarHuTHOE). JDrekmpuyeckuti mox
8 AHCUOKOCMIAX U 2A3aX.

Pabora | MOIIIHOCTH

AIEKTPUYECKOTO  TOKA.  3aKOH
IDrcoyna—Jlenya. Onexmpuueckue
yenu u nompebumenu
NEeKMPUUECKOU dHepeUuu 8 Obimy.

Onektpuueckas nenb. Cuia TOKa.

DneKkTpuyecKoe HaIpsKEHUE.
CornpoTuBneHue IIPOBO/IHUKA.
Yoenvnoe conpomuenenue

eewecmaa. 3akoH OMa [ ydyacTka

OCIIN. HOCJIQZ[OB&TCHBHOC )41

HaOmroneHne pa3audHbIX BUIAOB JCHCTBHUS DSJISKTPHUYECKOTO TOKA M
OOHapy>KEHHE COBMECTHO C TMEIaroroM OJTHUX BHIOB JCHCTBUSA B
MMOBCEIHEBHOM JKU3HU.

COopka 1O cxeMe€ | HCIBITAHWE II0[ KOHTpPOJEeM TIeaarora
AJIEKTPUYECKOM 1€ MOCTOSSHHOTO TOKA.

Ha6JIIO,Z[€HI/IG 3a I[GMOHCTpaHI/Ief/'I N3MCPCHUA CHUJIBI TOKA aMIICPMCTPOM.

Ha6JIIO,Z[€HI/Ie 3a ﬂeMOHCTpaHHCﬁ HN3MCPCHHUA QJICKTPUICCKOI'O
HAIpsAKCHUA BOJIbTMCTPOM.
HpOBeI[eHI/Ie U OOBICHECHME npun 1oOMOIIM  YYUTCIA  OIIBITOB,

JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh AJIEKTPUYECKOTO COMPOTHUBIICHUS
MPOBOJAHUKA OT €r0 JJIMHBI, IUIOMIAJM TOMEPEYHOr0 CEUEHUsI U
Marepuara.

HaGnronenne 3a meMOHCTpaIuell HMCCIIENOBAaHUS 3aBUCHMOCTH CHIIBI
TOKa, MPOTEKAIOIIEr0 Yepe3 Pe3UCTOp, OT CONPOTUBIICHUSI PE3UCTOpPA U
HaIPS)KEHUS Ha PE3UCTOPE.

bazoBbie mpencTaBiieHUs O TMpaBUaX CIIOXKEHHUS HANpPsDKEHUH Mpu
MOCJIEIOBATEIIbHOM COEMHEHUH JIBYX PE3UCTOPOB.

bazoBbie mpencraBieHus O TpaBWiIAX ISl CHJIBI

TOKa IIpH
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mapauICJIbHOC COCOAUMHCHUC

ITPOBOJIHUKOB. Kopomkoe
3aMbIKaHue.

Hemoncmpayuu?
1.ITpoBOAHUKY U JUDJICKTPUKH.
2.MoaenupoBaHUE CUJIOBBIX JIMHHUU
AJIEKTPUYECKOTO TTOJIS.
3.MCTOYHHKH TOCTOSTHHOI'O TOKA.
4.]1eficTBUS NIEKTPUUYECKOT0 TOKA.

5.97eKTprUYeCKUi TOK B KUJIKOCTH.

6."a30BBI1i1 paspsiz.

7.3mepenue CHJIbI TOKa
aMIIepMETPOM.

8.13mepenue AIEKTPUYECKOTO
HaIPS)KEHUS BOJIbTMETPOM.
9.Peocrar U MarasuH
COIPOTHUBIICHUU.
Jlabopamopuvie  padomwr u
Onvlmul.

mapauiCJibHOM COCANHCHHUU PE3UCTOPOB.

Hab6nronenwne JIEMOHCTPalUU rexarora 0 CUTYaLUsIX
MOCJIEIOBATENBHOIO Y TAPaUIEIbHOIO COCIUHEHUS IPOBOJHUKOB B
JIOMAIITHUX JIEKTPUUECKUX CETSX.

Pelmenrie TUMOBBIX PacyE€THBIX 3ajay B |—2 JelcTBUS C OMOpPOM Ha
QJITOPUTM, TPEIBAPUTEIBHO Pa300paHHBIA COBMECTHO C MEAAroroM ¢
ucrnoiib3oBaHueM 3akoHa Oma u Qopmyn pacuéra 3IEKTPUYECKOro
CONPOTUBIICHUS MPU MOCJIEAOBATEIBHOM U MAPAJIIETbHOM COCAUHEHUN
MIPOBOJITHUKOB.
Omnpenenenue ¢ Omopod  Ha

TEXHOJIOTHMYCCKYTO oA,

KapTy
PYKOBOZACTBOM I€Jarora padoThl dJIEKTPUYECKOr 0 TOKA, POTEKAIOIIETO

qepe3 Pe3ucTop.

OmnpeneneHue ¢ OHNOpoM HA  TEXHOJOTUYECKYH0  KapTy MO
PYKOBOJACTBOM  ME€Jarora  MOIIHOCTH  JJICKTPUYECKOrO  TOKa,
BBLICIISIEMOU HA PE3UCTOpE.

Ha6JIIOI[€HI/I€ 3a HCCICOOBAHHCM 3aBUCHMOCTH CHJIBI TOKa 4YCpPC3
JIAaMIIOYKY OT HAIIPAKCHUSA Ha HEH.

OnpeneneHHe C OHOPOﬁ Ha TCXHOJJIOI'NYCCKYIO I1oq

KapTy
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. UccnenoBanne NEeUCTBUS

AIEKTPUUYECKOTO TOJIS Ha
MIPOBOJHUKH U TUIJICKTPHUKHU.

. COopka u© TipoBepka  pabOTHI
AIEKTPUYECKON I[EMU MOCTOSHHOTO
TOKA.

. I3Mepenue u peryimupoBaHue CUIIbI
TOKa.
N3mepenne ©  peryaupoBaHue
HATIPSDKCHISL.

. Uccneoosanue 3a8ucumocmu cuivl
MoKa, uoywe2o uepe3 pe3ucmop,

om conpomueniernus pesucmopa u

HANPANCEHUS.
. Onvimot, oemMoHcmpupyouue
3a6UCUMOCTD 97IeKMPUUECKO20

COnpomueeHu: I’lpOBO@HZ/IKCZ om

€20 ONIUHbL, NAoWAoU NONepPeuHO20

pykoBoactBoM neaarora KIIJI narpeBares.

HaGnronenne 3a wuccinenoBaHWEM MPeoOpa3OBaHUS DSHEPTHH  TPHU
MOABEME IPy3a AEKTPOABUTATEIIEM.

OOBbsicHEHHE TIOCII€ PACCYKJICHHsI C MEJaroroM M COCTaBJIEHHUE TlaHa-
KOHCIIEKTAa  yCTPOMCTBA W  NPHUHIMIIA  JCHUCTBHS  JOMAIIHUX
AIIEKTPOHATPEBATEIIbHBIX MPUOOPOB.

OObsicHEHHE TIOCII€ PACCYKICHHSI C MEJaroroM U COCTaBJEHHUE IlaHa-
KOHCIIEKTa MPUYMH KOPOTKOIO 3aMbIKAHHUS W MPUHIMNA JCHCTBUS
IJIABKUX NPEIOXPAHUTENEH.

Pemrenne TUIIOBBIX pacyE€THBIX 3a1ad B |—2 NEHCTBUSA C ONMOpPOM Ha
aJIrOpPUTM, MPEIBAPUTEIIBHO Pa300paHHBI COBMECTHO C MEIAaroroM ¢
WCIIOJIb30BaHMEM 3aKkoHa /[>xoyns —Jlenna.

Ha6J'IIOI[eHI/IC BO3HUKHOBCHHUA SJICKTPHUICCKOI'O TOKA B JKUJKOCTHU.
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ceveHust u mamepuad.

. IIposepxa  npasuna  cnodicenus
HanpsiceHuu npu
Nnocie008amelbHoM coeouHeHuu
08YX pe3ucmopos.

. IIposepka npasuna 0ns cuibl MoKda
npu  NapaiieibHoM — CcoeOUHeHUU
Pe3uUcmopos.

. OnpeeneHue paboThI
AIEKTPUYECKOTO0 TOKa, HAYIIETO
gepe3 pe3ncTop.

0. OmnpenencHue MOIITHOCTH
AIEKTPUUECKOTO TOKA, BBIACIIEMON
Ha PE3UCTOpE.

1. MWccnenoBaunue 3aBHCUMOCTH
CWJIBI  TOKa, MJAYIIEro  4epes
JaMIIOUKY, OT HANPsDKCHUS HA HEl.

2. Onpeoenenue KIIJ] nacpesamens.
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MarauTHbI

¢ AIBJICHUA

(6 1)

1.

ITocTossHHBIE MATHUTHI.
BzaumoneicTBre NOCTOSITHHBIX
MaruuToB. Maecnummoe noie.
Maenumnoe none 3emau u e2o
3HaAueHue OJisl HCU3HU Ha 3emie.
Onvim Opcmeoda. Maenummoe none
9JIeKMPUYECK020 MOKA.
Ilpumenenue s1ekmpomacHumos 8
mexHuxe. /letcmeue MacHUmmo20
NoJisi HA NPOBOOHUK C MOKOM.
Inexkmpoosueameinb HOCMOAHHO20
moka. Mcnonvzosanue
anexmpoogueamerell 8
MEXHUYeCKUX YCmpoucmeax u Ha
mpawncnopme.
Jemoncmpayuu?
B3auMoaelicTBUe MOCTOSHHBIX

MAar"HuToOB.

HccnenoBanue o/ PYKOBOJICTBOM rneaarora MarHUTHOT'O
B3aMMOJEHCTBHUS ITOCTOSHHBIX MAarHUTOB.

N3yueHne ¢ omopod Ha TEXHOJOTMYECKYIO KapTy IO PYKOBOJCTBOM
nejgarora MAarHUTHOTO TIOJIE  TMOCTOSIHHBIX ~MAarHWTOB MPU  UX
O0BEIMHEHUH U Pa3/ICJICHUU.

HaOnronenne 3a mnpoBeNeHUEM OMNBITOB IO BU3yalu3alluu MO
MMOCTOSIHHBIX MarHUTOB.

N3yueHne mojJ pyKOBOJACTBOM TIE€Jarora SIBJICHUST HaMarHUYUBaHUS
BEIIECTBA.

HccnenoBanne COBMECTHO C MEAAroroM J€MCTBUS IEKTPUUECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.

HaOmronenne 3a  mOpoBEACHUEM  ONBITOB,  JIEMOHCTPUPYIOIIHUX
3aBUCUMOCTb CHJIbI B3aMMOJICHCTBHUS KATYIIKH C TOKOM W MarHuTa OT
CUJIBI U HAMPABJICHUS TOKA B KaTYIIIKE.

AHaJIM3 TpU TTOMOIIM TeIarora CUTyalui NpakTUIECKOro NpuMeHeHUs

(B

IMPOMBIIIJICHHOCTH, MCI[I/II_[I/IHC).

SJICKTPOMArHuTOB OBITOBBIX TCXHUYCCKUX YCTpOI\/'ICTBaX,

N3ydeHnue ¢ onmopoil Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOJICTBOM
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2.

3.

4.
.

b.

/.

MopnenupoBanue
HEBO3MOKHOCTH pa3aeneHus
MTOJIFOCOB MarHmTa.

MonenupoBanue MAaTrHUTHBIX

MOJICH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarautHoe ToJie TOKA.
DJIeKTpOMarHur.

JleficTBMe MarHUTHOrO IOJsS Ha
MIPOBOJITHUK C TOKOM.

DIIeKTPOABUTATEIIb
IIOCTOSIHHOT'O TOKa.
Jlabopamopnvie  pabomol u
ONnbIMDbL.
1. UccnenoBanue MarHUTHOT'O
B3aNMOJICHCTBUS ITOCTOSTHHBIX
MAarHuTOB.
2. I3yuenne MarHUTHOTO  TIOJIS

rncaarora. I[eﬁCTBHH MAramuTHOro II0Jii Ha IIPOBOJHHMK C TOKOM.

N3yyenne ¢ onopoll Ha OUAAKTHYECKUMHA MaTepUal JICUCTBUSA
AJIEKTPOIBUTATENS.

N3mepenue coBmecTtHo ¢ mniemarorom KIIJ[ snexkTpoaBuraTenbHOM
YCTaHOBKH.

ba3oBrie MPEICTABICHUS 0 Pa3IMYHBIX MIPUMEHECHUSX

AIIEKTPOABUTATENIEH (TPaHCHIOPT, OBITOBBIE YCTPOMCTBA U . ).
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MOCTOSIHHBIX MArHUTOB IIpU HUX
O0BbEAMHEHUH U pa3/IeTICHUN.

3. UccnenoBaunue EeUCTBUSI
AIEKTPUUYECKOTO TOKa Ha
MarHuTHYIO CTPEJIKY.

4. OnbITHI, JEMOHCTPUPYIOLIME
3aBUCUMOCTD CHUJIBI
B3aUMOJICUCTBUS KaTYIIKH C TOKOM
M MarHura OT CWIbl TOKa U
HaIIPaBJICHUSI TOKA B KaTYIIIKE.

5. U3yuenue JEeNCTBUS
MAarHuTHOI'O TOJISI Ha TIPOBOJIHHUK C
TOKOM.

6. Koncmpyuposanue u usyuenue
pabomvl 21eKMPOOBUAMEIIAL.

7. U3mepenue KITA

AJIEKTPOABUTATEIIbHOW YCTAHOBKH.
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JIeKTpoMa
THUTHAS
HHIYKIHSA

(4 4)

Oneimvl  @apades.  Aesnenue

9NIeKMPOMACHUMHOU UHOYKYUU.
Ilpasuno Jlenya.
Anekmpozenepamop. Cnocobul
NoJyYeHUs. 97IeKMPUYECKOU

9Hepeuu.  DJEKTPOCTAHIIMM  Ha

BO300HOBIISIEMBIX MCTOYHHMKAX
SHEPrHH.
HMemoncmpayuu?
. UccnenoBanue SIBJICHUSA

ANEKTPOMArHUTHOW HHAYKIINH.

. OnbrTel Dapanes.

. 3aBUCHUMOCTD HaIIpaBJICHUA

VHAYKIIMOHHOTO TOKa OT YCJIOBUU

C¢I'O BOBHUKHOBCHHUA.

. 9JI€KTp0FCH€paTOp ITOCTOAHHOI'O

TOKaA.

Jlabopamopusle  pabomer u

HpOBeI[eHI/Ie COBMCCTHO C II€AaroroM OImnbITOB IIO0O HCCICAO0OBAaHHIO
SABJICHUA BHCKTPOMaFHHTHOﬁ HHAYKOUHU: HCCICIOBAHHC U3MEHECHUMN

SHAYCHUA U HAIIPABJICHUA HHAYKIIHOHHOI'O TOKAa
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1.

OnbvIMbl.
OnBITH
SIBJICHUS
WHIYKIWH:
W3MEHEHUM
HaIpaBJICHUS

TOKa.

HCCICOOBAaHUIO

AIEKTPOMArHUTHOU

HCCIICAOBAHUC

3Ha4YCHUA 41

WHAYKIIUOHHOTO

Pe3epBHoe Bpems (3 u)

9 KJIACC (102 u)

Temarnuec OcHoBHOe coaep:kaHue OcHoOBHBIC BUbI 1EATEJIbHOCTH Y4AILIUXCH
KM 0JIOK, (Ha ypoBHe Y4eOHBIX J1eiiCTBHI1)
TEeMa
Paznen 8. Mexannueckue siBjaenns (40 1)
Mexanuuec MexaHnueckoe IABW)KEHHE. | AHAIM3 C IOMOIIBIO Tefarora U OOCYKIEHHE Ppa3InYHbIX MPUMEPOB
Koe MarepuanbHas Touka. CHcTeMa | MEXaHMYECKOrO IBHKCHHS.
ABHJKEHHe | OTCufra. OTtHocutenbHOCTh | OOCYX/I€HHE COBMECTHO C IMEJAroroM I'paHUll MPUMEHUMOCTU MOJAEIH
M CMOCO0BbI | MEXaHUYECKOIO JBUKEHUS. | «MaTEepHAIbHAS TOUKA».
ero PaBHOMepHOe — mpsiMonuHeitHoe | Onucanue nocie OOCYKIEHHUS C MelaroroM MEXaHUYeCKOro JBUKEHUS
ONMHUCAHUA JBUJKCHHE. Hepaenomepnoe | paznuuubsiMu criocodamu (ypaBHEHHUE, Ta0nuIa, rpaduk).
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(10 u)

NPAMOSUHEUHOE osudicerue.
CpenHsisi u MeHOBEHHAs CKOPOCMb
mena npu HepasHOMEePHOM
O08uUdICEHUU.

Yckopenue. Pasnoyckopernnoe
NPAMOSUHEUHOE osudicerue.
CBobomnoe manenme. Onwvimol
T'anunes.

Pasnomepnoe  osusicenue  no
OKPYIHCHOCHIU. Ilepuoo u
yacmoma oobpawenus. Jluneinas
u yenosas cKopocmu.
Llenmpocmpemumenvroe
YCKopeHue.

Jemoncmpayuu

1. HabGnronenne MEXaHHMYECKOTO
JBIKEHUS T€la OTHOCUTEIBHO
Pa3HbIX TEN OTCYETA.

2. CpaBHEHHE nyTeu U
TPAeKTOPUM JIBUKEHUS OJHOTO
U TOTO e Tela OTHOCUTEIHHO
pa3HbBIX TEJI OTCYETA.

3. U3mepenue  ckopoctd U
YCKOpPEHUS MPSMOJIUHEHHOrO
JBHKCHHSL.

4. UccnenoBaHue MIPU3HAKOB
PaBHOYCKOPEHHOT'O IBUKEHUS.

5. HaOnroneHue IOBWKEHUSA Tela

AHanu3 1oJ; pyKOBOJACTBOM MEAArora *XMW3HEHHBIX CUTYaIMH, B KOTOPBIX
MIPOSIBJISIETCS OTHOCUTENBHOCTh MEXAHUUECKOTO JIBUKEHUS.

Habmronenne MexaHnueckoro ABMKEHUsI TeJla OTHOCUTENIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TiyTed W TPAEKTOpU JBHKEHUS C OMOpOd  Ha
TEXHOJIOTUYECKYIO KapTy IO PYKOBOJICTBOM II€Iarora OAHOI0O U TOT'O ke
TeJa OTHOCUTEIIBHO PA3HBIX TEJ OTCUETA.

AHanu3 ¢ moMoIplo nemarora Tekcra I'ammiiess 00 OTHOCHUTEIHLHOCTH
JIBW>KCHUS; BBITIOJTHEHUE 3aJJaHUM 110 TEKCTY (CMBICIIOBOE UTCHHE).
[IpocTeiiue BBIYUCICHUS IO 00pa3lly CPEeIHEH CKOPOCTH CKOJIbKCHHS
OpycKa WM IBUKEHUS [IapUKa M0 HAKJIOHHOM TIOCKOCTH.

AHaM3 W OOCYXJECHHE C OMNOpOM Ha TEXHOJOTHMYECKYIO KapTy IO
PYKOBOJICTBOM Tiefarora CrocoO0OB MPUOMMKEHHOTO — OINpeaeieHus
MTHOBEHHOW CKOPOCTH.

OnpeneneHue mocie pacCyKJICHUS C TEJaroroM IO CXEME CKOPOCTH
PaBHOMEPHOT O JIBYDKCHUS (tapuika B JKUJKOCTH, MOJICNIU
AIEKTPUICCKOrO aBTOMOOMIIS U T. 11.).

OmnpeneneHrne COBMECTHO € MEAAroroM IMyTH, MPOWIEHHOTO 3a JaHHBIN
MPOMEXYTOK BPEMEHHU, U CKOPOCTH TeJia Mo rpaduKy 3aBUCUMOCTH MYyTHU
PaBHOMEPHOI'O JBUKEHUSA OT BPEMECHH.

HavanpHble mnpencraBieHMEe O NOPUHIMUIAX —JIEUCTBUA
HU3MEPSAIOIINX CKOPOCTh (CIUIOMETPOB).

[IpocTefitiue BbIUMCICHUS TIO0 OOpaslly MNYyTH UM CKOPOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJMHENHOM JIBUKCHUU TENA.

OnpeneneHrne COBMECTHO € IMEAaroroM MponIeHHOTO MyTH U YCKOPEHUS
JBIDKCHUS TeJla 1Mo TpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBUYKEHUS TeIa OT BPEMEHM.
Onpenenenue ¢ TMOMOIIBIO — Mearora

puOOPOB,

YCKOpEHHsI Tena  IpH
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10 OKPYKHOCTH.

6. HaOmronenne MexaHMYECKUX
SIBJICHUM, TIPOUCXOASIIUX B
cucteMe otcuérta «Temexkarn
pu €€ pPaBHOMEPHOM U

YCKOPEHHOM JIBMOKEHUU
OTHOCHUTEIHLHO KaOuHeTa
(u3nKH.

Jlabopamopusie padomer u

OnbIMbL.

1. Koncmpyuposanue  mpaxma
Ol pazeoHa u OanbHelule2o

PABHOMEPHO20 08UIICEHUS
WapuKa uiu meaiexicKu.
2. OnpenienieHue cpeaHei

CKOPOCTH CKOJIbKEHHUSI Opycka
WIM JIBUXKEHUS IIapuKa TI0
HAKJIOHHOM TIOCKOCTH.

3. Onpenenenue yCKOpEeHUs Tela

npu PaBHOYCKOPEHHOM
JNBIDKCHUM [0  HAKJIOHHOM
MJIOCKOCTH.

4. UccnenoBanue  3aBUCHUMOCTH
OyTd OT BPEMEHH Tpu
PaBHOYCKOPEHHOM JIBUKEHHUH
0e3 Ha4aJIbHON CKOPOCTH.

5. Ilposepka  eunome3vl: ecau
npu PABHOYCKOPEHHOM

PaBHOYCKOPEHHOM JIBMKEHUU 10 HAKIIOHHOM ITIJIOCKOCTH.

N3mepeHne 1o cxeme II0CiEe PACCYKIEHHMS C IIeJaroroM Iepuona Hu
4acTOThI OOpAILEHUs Teja [0 OKPYKHOCTH.

Omnpenenenne HaxOXKACHWS MO PYKOBOJACTBOM II€AAarora CKOPOCTH
PABHOMEPHOI'O IBUKEHHUS TEJIA I10 OKPYKHOCTH.

Pemrenne TMNOBBIX pacu€THBIX 3a1ad B 1—2 NOEWCTBUSA C ONOpPOM HA
aJICOPUTM, TIPEABAPUTENBHO pa300paHHBI COBMECTHO C MEAAroroM Ha
OMpENENICHNE  KUHEMATHYECKHX  XapPaKTEPUCTUK  MEXaHWYECKOro
JNBWKCHUS Pa3JIMYHBIX BUIOB.

PacniosHaBanue u npuUOMMKEHHOE ONUCAaHUWE MO 00paslly Mocie
00CYXJIEHHsI C MEJaroroM paziuyHbIX BUJOB MEXaHUYECKOI'O JBUKEHUS
B TNpUpOJE U TEeXHUKE (Ha mnpuMepax CBOOOAHO MAJaAOUIUX Tell,
JBUYKEHUS JKUBOTHBIX, HEOECHBIX T€J, TPAHCIIOPTHBIX CPEACTB U Ap.).
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osudiceHuu  6e3  Ha4aibHoUu
CKOpOCMU NYyMu  OMHOCAMCS
KaK psi0 HeYEMHbIX yucesi, mo

coomeemcmeyroujue

NPOMEIHCYMKU 8pemeHu

0OUHAKOBDHL.
B3aumoaei [TepBbrit 3aKOH Hpiorona. | Habntonenne u  00CyXJI€HHME COBMECTHO C II€JAaroroM OIBITOB C
CTBHE TeJl Bropoii 3akoH Herotona. Tperwuii | 1BMKEHHEM Tena IIPU  YMEHBIIEHWW  BIWSHUA  APYyrUX  Tedl,
(20 u) 3aKOH Hprorona. Ilpunyun | NPENATCTBYIOINX JIBUKEHHUIO.

Cynepnosuyuu Cui.

Cuna ynpyeocmu. 3axon Iyka.
Cuna mpenusa: cuna mpeHus
CKOJIbIHCEHUS, CULA MPEHUSL NOKOS,
opyaue 8U0bl MPeHUsL.

Cwia  TsDKECTM M 3aKOH
BCEMUPHOTO TATOTCHMS.
YckopeHnre cBOOOAHOTO MajcHUsI.

Heuorcenue niamem BOKpY2
Connuya (MC). llepsas
KocMuueckas CKOpOCMb.

Hesecomocmo u nepezpysxu.
PaBHOBecue MaTepHUaIbHON
TOYKU. Abconomno  meépooe
meno.  Pasnogecue  meépooeco
mena ¢ 3aKPeniéHHoOU  0Cbio
eépawerus. MomeHT cuibl. [Jenmp
msdicecmu.

AHaJIM3 MO CXEME MOCJI€ PacCyKIEHUsl C Meaarorom tekcra l'anumes c
ONMKHCAHUEM MBICIEHHOTO JKCIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH
WHEPIMHU; BBIMIOJHEHHE 3aJJaHUM 1O TEKCTY (CMBICIIOBOE UYTEHUE).
OO6cyxaeHue 1o PyKOBOJICTBOM I€/Iarora BO3MOXKHOCTH BBITIOJTHEHUS
3aKOHA MHEPLHUH B PA3JIMYHBIX CUCTEMAaX OTCUETA.

HaGmonenne u oOCyX)aeHHE COBMECTHO C IEJAaroroM MEXaHUYEeCKUX
ABJICHUW, NPOUCXOIAIIMX B cucrteMe orcué€ra «Temexka» npu e€
PaBHO-MEPHOM U YCKOPEHHOM JIBIJKEHUM OTHOCHUTEIIbHO KaOuHeTa
buzuky.

JIeCcTBUA ¢ BEKTOpAMU CHII: BBINIOJHEHUE 3aJaHUK I10 CIOXKCHUIO H
BBIUATAHUIO BEKTOPOB.

HaGntonenne  3a  mpoBeleHHEM  OMBITOB,  JIEMOHCTPHUPYIOLIUX
3aBUCUMOCTh YCKOPEHHUA Te€lla OT MPWIOKEHHOM K HEMY CHJIBI U MAacChl
Tena.

AHaM3 U OOBSCHEHUE C OMOPOM Ha TEXHOJIOTHYECKYIO KapTy MO
PYKOBOJACTBOM MEAArora SIBJIEHUN C HCIOJIb30BAHHEM BTOPOTO 3aKOHA
HrroToHa.

Pemrenne TMNOBBIX pacu€THBIX 3amady B |—2 1OEHCTBUSA C OMOpPOM Ha
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Hemoncmpanuu
1. 3aBUCUMOCTb YCKOpEHHS Tela
oT Macchl Tena u

JEWCTBYIOIIEN HA HETO CHJIBL.

2. HabmroneHve paBeHCTBA CHII
IIPU B3aUMOJEHUCTBHUU TEIL.

3. 3menenne Beca Tena mpu
YCKOPEHHOM JBHKCHUH.

JlaGopaTopHbie padoTbI U
ONBITHI.

1. UccnenoBanue 3aBUCUMOCTH
CWIbl TPEHUS CKOJBXKEHHUS OT
CWJIbI HOPMAJILHOT'O JIaBJICHMS.

2. Onpenenenne kodddurmenta
TPEHUS CKOJIbIKECHHUS.

3. OnpeneneHue JKECTKOCTH
IPYKUHBI.

JITOPUTM, TMPEIBAPUTEIHHO Pa300paHHBIM COBMECTHO C IMEJAaroroM C
VCIIOJIb30BAHMEM BTOPOTrO 3aKOHa HbIOTOHA M ITpaBuia CI0KEHUsI CUJL.
Omnpenenenne COBMECTHO C MEAArOrOM >KECTKOCTH MPYKUHBI.

AHaM3 CcUTyaluid C OMNOpOM HA TEXHOJOTMYECKYI0 KapTy IMOJ
PYKOBOJICTBOM  Tiefarora, B  KOTOPBIX HAONMIOMAIOTCS  yOpyrue
nedopmanum, U uX 00bSICHEHHUE C UCTI0JIb30BaHUEM 3aKkoHa ['yka.
Pemiennie TUMOBBIX pacu€THBIX 3a1ady B 1—2 JeHCTBUS C OMOpPOM Ha
QITOPUTM, TMPEIBAPUTEIHHO pPa300paHHBIM COBMECTHO C IEJAaroroM C
WCIIOJIb30BaHMEM 3aKkoHa ['yka.

UccnenoBanre mpu NOMOIIM TN€Harora 3aBUCUMOCTH CHWJIbI TPEHUS
CKOJIBXKEHHUSI OT CHJIbI HOpMaJIbHOTO JaBjieHusi. COBMECTHOE 00CYXICHHUE
pe3yJIbTaTOB MCCIIEAOBAHUS.

Omnpenenenue mnox KOHTPOJIEM MeEAarora € ONOPOM HA KOHCIEKT
KO3 puIIMeHTa TPEHUS CKOIbKEHUS.

N3Mepenue ¢ MoMOIIBIO IeAarora CUIIbl TPEHUS MTOKOSI.

Pemenne THUNOBBIX pacy€THBIX 3a1ay B |—2 NEHCTBHS C OMOpPOM Ha
JITOPUTM, TIPEABAPUTEIHHO Pa300paHHBIA COBMECTHO C TIEIaroroM ¢
UCII0JIb30BaHUEM (POPMYIIBI JIJIsI CUITBI TPEHHS CKOJIBKEHUS.

AHanu3 o cxeme Mociie pacCyKIEHUs NeAarora o JIBUKEHUHU TEI TOIbKO
NmoJl  JEWCTBHEM  CHUJIBI  TSKECTM —  CBOOOJHOTO  TaJICHHUSI.
OObsicHeHHE MOJ PYKOBOACTBOM IleJarora HE3aBUCHUMOCTH YCKOPEHUS
CBOOOJTHOTO TIA/ICHHSI OT MACCHI Tea.

OueHka COBMECTHO C IMI€aroroM BEIWYUHBI  CHUJIBI
JENUCTBYIONIEH MEXIy IBYMs TenaMu (J1s1 pa3HbIX Macc).
AHanmu3 ¢ Omopoil Ha NUIAKTHYECKUN MaTepuan JABUKEHUS HEOECHBIX
Te1 T1OJ  JCUCTBUEM  CUJIbl  TIAroTeHuss (C  HCIOJIb30BAHUEM
JOTIOTHUTEBHBIX ICTOYHUKOB HH(OPMAIINN).

Pemienne TUNOBBIX pacu€THBIX 3ajay B 1—2 JEHCTBUA C OMOpOWM Ha

TATOTCHMUA,
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JITOPUTM, TMPEIBAPUTEIHHO Pa300paHHBIM COBMECTHO C IMEJAaroroM C
WCIIOIb30BAaHUEM 3aKOHAa BCEMHUPHOI'O TSITOTCHHS W (GOPMYIBI IS
pacyéra CUIIbI TSKECTH.

HaGmonenne u oOCyXIeHHE C TIOMOIIBIO Tenarora OMNBITOB 10
M3MEHEHUIO BECA TEJa IPU YCKOPEHHOM JIBUKEHUMU.

AHanu3 ¢ NOMONIBIO MEAArora yCJIOBUKA BO3HUKHOBEHHSI HEBECOMOCTH U
TIEPETPY3KHU.

Pemienue TUMOBBIX pacy€THBIX 3afay B 1—2 AEHCTBUA C OMOpOWM Ha
aJIrOPUTM, MPEABAPUTEIHHO pa300paHHBIA COBMECTHO C MEJaroroM Ha
ONPEICIICHUE BECA TEJIA B PA3JIUYHBIX YCIOBUSIX.

AHanu3 ¢ OMoOpol Ha TEXHOJIOTUYECKYIO KapTy NOJA PYKOBOJACTBOM
reaarora Cujl, ICMCTBYIOIIMX Ha TEJO0, MOKOSIIEECS Ha OIOpe.
Omnpenenenre ¢ NOMOIIBIO MEAArora NEHTPa TIKECTU PA3TUYHBIX TE.
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3aKOHBI
COXpaHEeHHsI

(10 u)

NUmnynsc  Tena.  Msmenenue
umnynvca. Umnynsc cunvl. 3aKoH
COXpaHCHUS UMITYJIbCA.
PeaktuBnoe nBmwxkenue (MC).

MexaHuueckas pabora u
MOIMHOCTh. PaboTa cuil TspKecCTH,
ynpyzocmu, MpeHusl. Ceés3b
9Hepeuu u pabomul.

[lorenmaneHas »Heprus TeIa,
MOAHATOTO HAJ IOBEPXHOCTHIO
3emiu. [lomenyuanvhas suepeust
corcamou NPYHCUHDL.
Kunernueckas sueprus. Teopema
0 KUHemuueckou sHepeuu. 3aKOH

COXpaHEHUs MEXaHUYECKON
SHEPIUMu.

Hemoncmpavyuu

1. [lepenaua  uMmynabca  MOpH

B3aMMOJICMCTBUU TEIL.

2. [IpeoOpazoBanusi SHEPTUH TIPU
B3aMOJICHCTBUU TEI.

3. CoxpaHeHne WUMIyJbca TMpHU
HEYNPYTroM B3aUMOJICHCTBUHU.

4. CoxpaHeHue HUMIyJbca MpU

abCOTIOTHO yIpyroMm
B3aMMOJCUCTBHUM.

5. HaGmonenue PEaKTUBHOIO
JIBIKCHUS. CoxpaHeHue

HaOmronenne u  0OOCyXJEeHHME C TIOMOIIBIO TeAarora OIBITOB,
JEMOHCTPUPYIOLIUX MEpeAadyy HUMITyJbca IIPU B3aUMOICHUCTBUMU TEI,
3aKOH COXPaHEHMsI MMIYJIbca MPU aOCOJIIOTHO YIPYTOM U HEYNpyrom
B3aHMOJICICTBUU TEI.

Halmtonenune gemoHcTpaluuy nenarora CUTyaluid B OKPYKarolen >Ku3Hu
C UCMOJIb30BAHUEM 3aKOHA COXPAHECHUS UMITYJIbCA.

Pacno3HaBanne ¢ Omopod Ha TEXHOJIOTMYECKYHD KapTy MOM
PYKOBOJICTBOM MEAArora siBJICHUSI PEAKTUBHOIO NBUKEHUS B IPUPOJAE
u TexHuke (MC — ouomnorus).

[IprMeHeHne COBMECTHO C TIEAATOrOM 3aKOHA COXPAaHEHUSI UMITYJIbCa IS
pacuéra pe3yJbTaTOB B3aUMOJICUCTBUS Tell (Ha MpuUMeEpax HEyHmpyroro
B3aHMOJICMCTBUS, YIPYTOro UEHTPAIBHOTO B3aUMO-ACUCTBUSA JIBYX
OJIMHAKOBBIX TEJI, OIHO U3 KOTOPHIX HEMOJ-BUKHO).

Pemrenne TMNOBBIX pacu€THBIX 3a1ady B 2—3 JEHUCTBUS C ONOpPOM Ha
JITOPUTM, TIPEIBAPUTEIILHO Pa300paHHBI COBMECTHO C TIEAaroroM ¢
MCIIOJIb30BAHMEM 3aKOHA COXPAHEHUSI UMITYJIbCA.

Ompenenenre ¢ OMOpol Ha IAUAAKTUYECKHNA MaTepwall paOOTHI CHIIBI
YOPYrOoCTH MNpU NOABEME TIpy3a C UCIOJIb30BAHUEM HEMOJBUIKHOTO U
NOJIBU>KHOT'O OJIOKOB.

N3mepenne coOBMECTHO € IEAAroroM MOITHOCTH.

N3MepeHne ¢ MOMOIIBK Neaarora MOTEHUUAIBHON SHEPTUU YIPYIro
nehOpMHUPOBAHHOMN TPYKUHBI.

N3MepeHrne COBMECTHO C MENAaroroM KWHETHUYECKON JHEPrud Tena 0
JJIMHE TOPMO3HOT'O MYyTH.

HaGmtonenne 3a  SKCnepUMEHTANIbHBIM ~ CpPaBHEHHEM  W3MEHEHUS
IIOTCHIIMAJIbHOW W KUHETUYECKOM DHEPrUui Tejna NpPU JBWIKEHUHU 110
HaKJIOHHOM ITOCKOCTH.

HaGntonenue 3a skcriepuMEHTaIbHOM MPOBEPKOW 3aKOHA COXPAHEHMS
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MEXaHUYECKOU DHEPIrUuu IIpHU
CBOOOTHOM I1aJICHUH.

6. CoxpaHeHre  MEXaHUYECKOM
DHEPTUW TIPU JBWKCHUHM Teja
MOJT ICHCTBUEM TPY>KUHBI.

Jlabopamopusle padomer u

Onvimol.

1. Onpenenenue pabOTBI  CHUJIBI
TPEHUS TPU  PaBHOMEPHOM
JIBHYKEHU U Tena o
TOPU30HTAIBHON MTOBEPXHOCTH.

2. Onpenenenne pabOTHI  CHIIBI
YOPYTroCTU MpH MOABbEME Tpy3a
C MCTIOJIb30BaHHEM
HEMOJIBIDKHOT'O U TOABUKHOTO
0JIOKOB.

3. U3yuenue 3akoHa COXpaHEHUS
DHEPTHUH.

MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM NaJCHUH.

[IpumeHeHre Ha HA4YajJbHOM YPOBHE, C OINOPOM HA AUAAKTUYECKUU
Marepuaj 3aKOHAa COXPAaHECHHMS MEXaHMYECKOM DSHEpPruu s pacuéra
NOTEHIMAJIbHON Y KUHETUYECKOW dHEPTUH Tena.

Pemiennie TMNOBBIX pacu€THBIX 3a1ady B 1—2 JelcTBUS C OMOpPOM Ha
ITOPUTM, TPEABAPUTENILHO Pa300paHHbI COBMECTHO C TMEAAroroM c
MCITOJIb30BAHMEM 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTHH.

Pa3nen 9. Mexanudeckne KoJie0aHusi M BOJIHBI (15 4)
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Mexanuvec
KHe
KoJIe0aHuA
(79)

KonebarennHoe
OcHOBHBIE XapaKTECPUCTHKHU
KoJeOaHul: Mepuoj]l, 4YacroTa,
amIIuTyna. Mamemamuueckutl u
NPYIHCUHHDLL MASAMHUKU.
IIpespawenue oHepauU npu
KoJlebamenibHoM O8UNCEHU.

3aTyxaroiue KOJIeOaHus.
BrIHyX1€HHbBIS KOJICOAHMS.
Pe3onanc.

Hemoncmpayuu?

1. HaOmronenue kosieOaHUU TeEN
IOJT JEMCTBUEM CHJIBI TSKECTH
Y CWJIBI yIIPYTOCTH.

2. HaOmronnenue KOJIEOaHUI
rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaGmrosieHne  BBIHYKIEHHBIX
KojeOaHui 1 pe3oHaHca.

JIBIDKEHUE.

Jlabopamopuvie padoomer u
onvimol.

1. Onpenenenrie  4acToThl U

nepuoja KOJIeOaHUM

MAaTEMaTHYCCKOI0 MasTHUKA.
2. OmpenenieHue  9acTOThl M|
neproaa KOJIcOaHMA
MPY>KUHHOTO MAasTHHUKA (WIH
AJICKTPOHHAS IEMOHCTPAIIHS ).
3. UccnenoBanne 3aBUCHMOCTH

HabGmonenue xonebaHuil moa NEHCTBUEM CHII TSKECTH U YHOPYTOCTH H
oOHapy>KeHHe TpU TOMOIIM [eJarora MOJAOOHBIX KoJieOaHUN B
OKPYXaIIEM MUDPE.

AHanmu3 COBMECTHO C TME€IaroroM KojieOaHWW rpy3a Ha HUTH U Ha
npyxkue. OrmpeneneHue 1O  aIrOPUTMy  YacTOThl  KOJI€OaHUH
MAaTEMaTHYECKOrO U MPYKUHHOTO MASITHUKOB.

HabGmtonenue u o0bsicHeHHE ¢ TOMOIIBIO Te1arora sSBJICHUsI PE30HaHCa.
HccnenoBanue ¢ omnopoil Ha aJirOPUTM, MPEABAPUTEIBLHO pa300paHHbIN
COBMECTHO C TMEJaroroM, 3aBUCUMOCTH  Iepuoaa  KoJieOaHUi
MOJIBEUIEHHOI'0 K HUTHU I'Py3a OT JIJIMHbI HUTH.

[IpoBepka ¢ omopoi Ha TEXHOJOTMYECKYH) KapTy IOJ PYKOBOACTBOM
nejarora He3aBUCUMOCTH TepUoia KojebaHul rpysa, MOABEIICHHOTO K
JIEHTE, OT MacCChl Ipy3a.

HaGmonenne u oOcykneHne moa PYKOBOJCTBOM II€Iarora OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCHUMOCTh TEpHojia KojaeOaHUW MPY>KUHHOTO
MasITHAKA OT MACChI Tpy3a U KECTKOCTH NPYKHUHBI.

[IpumeHeHne ¢ MOMOUIBIO Iearora MaTeMaTUYECKOro M MPYKUHHOIO
MasiTHUKOB B Ka4eCTBE MOJIEJIEW I OINHMCaHUsd KojleOaHWuUd B
OKPYXarIIEM MUDE.

Pemienre TUNOBBIX pacu€THBIX 3ajady B 1—2 JEHCTBUA C OMOpOWM Ha
IrOpPUTM, MPEABAPUTEIBLHO pPa300paHHBI COBMECTHO C IIE€Aarorom,
CBSI3aHHBIX C BBIYMCIICHUEM WJIU OLIEHKOM 4acTOTHI (TIepuoja) KoieOaHui
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nepuojaa KoJIeOaHu M
MOJIBEILICHHOTO0 K HUTH Tpy3a
OT JIJTMHBI HUTH.

4. UccnenoBaHue  3aBUCHUMOCTH
nepuoaa KoJIeOaHUit
MPY>KAHHOTO  MasTHUKA  OT
MAacChI rpys3a (i
AJIEKTPOHHAS IEMOHCTPAIIHS ).

5. ITpoBepka HE3aBUCUMOCTH
nepuoja KosneOaHuil TIpy3a,
MOJIBEIICHHOT0 K HUTH, OT
MAaccChl rpy3a.

6. OnbITEl, JTEMOHCTPHUPYIOIIHNE
3aBUCUMOCTD neproaa
Kosie0aHui MPY>KUHHOTO
MasiTHUKa OT Macchl Ipy3a u
KECTKOCTHU MPYKUHBI.

7. I3mepenue YCKOpEHUs
CBOOOMHOTO majeHus (WiIn
AJIEKTPOHHAS IEMOHCTPALIHS).

MexaHnuvec
KHe BOJIHbDI.
3ByK (8 4)

Mexanuueckue BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJIH.
IIpooonvuvie  u  nomnepeunvle
80IHbL. [[TUHA 80JIHbI U CKOPOCHb
eé pacnpocmpaneHus.
Mexanuyeckue 601HbI 8 MBEPOOM
mezre, celicmuyeckue 6onnvl (MC).

OOHapyxeHue M aHaJu3 C MOMOIIbIO TeAarora BOJHOBBIX SIBICHUI B
OKpYKaroIeM MHUpE.

Habmronenre coBMECTHO C MeaaroroM paciupoCTpaHEeHHs MPO0JIbHBIX U
MOTNEPEYHBIX BOJIH (HAa MOJAENHM) U OOHAPYKEHHUE AHAJOTMYHBIX BHUIOB
BOJIH B TIpUPO/Ie (3BYK, BOJISTHBIC BOJIHBI).

Boruuciienue B 1—2 neicTBUS C ONOPOM HA alTrOPUTM, MPEIBAPUTEIBHO
pa3o0paHHBIE COBMECTHO C II€IarOroM JUJIMHBI BOJHBI U CKOPOCTH
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3Byk. [pomkocmv 36yka u
ebicoma  mona.  Ompadcenue
36yka. Unughpaszeyx u yiompassyx.

Hemoncmpayuu?

1. PacnpocTpaHeHue IPOIOIbHBIX
¥ TIOTIEPEYHBIX BOJIH.

2. HaGmronenue 3aBHCUMOCTH
BBICOTHI 3BYKa OT YaCTOTEL.

3. AKyCTHYECKHI PE30HAHC.

pacnpocTpaHeHus! 3ByKOBBIX BOJIH.
Habmronenue 3a skcnepuMEHTAIbHBIM OMpPEAEICHUEM TPAaHUIl YaCTOThI
CJIBIIITUMBIX 3BYKOBBIX KOJIEOAHMIA.

HaOnroneHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOThI (B TOM 4YHCIIC
C UCIOJIb30BAHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB).
HaGmtonenne u  oObsiCHEHME C  [OMOIIBIO
aKyCTHYECKOr0 pe30-HaHCa.

UteHue COBMECTHO C MEAAroroM OPUrHHAIBHOIO TEKCTA, MOCBIIIEHHOTO
UCIIOJIb30BAaHUIO 3BYyKa (WJIM YIbTpa3ByKa) B TEXHHKE (IXOJIOKALIMS,
yIbTPA3BYK B MEIMIIMHE U JAp.); BBINOJIHEHUE 3aJaHUM IO TEKCTY
(CMBICTIOBOE UTECHHE)

ncaarora  sAABJICHUA

Paszpnes 10. D1eKTpOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

JIeKTpOMa
THUTHOE
noJie

1 2JIEKTPOM
arHUTHBIE
BOJIHBI (8 u)

DJIEKTPOMArHUTHOE TOJIE.
DJIEKTPOMarHUTHBIC BOJIHBI.
Ceoticmea  31eKmMPOMACHUMHBIX
eonn. lllkana snexkmpomacHumHvlx
BOJIH. Hcnonvzosanue
INEeKMPOMACHUMHBIX ~ BOIH  ONlA
COmMoBOl CB531U.

DJIeKTpOMarHuTHAs
CBETA. CxopocTb
BosnHoBBIE CBONMCTBA CBETA.

Hemoncmpayuu?

1. CpoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH.
2. BonHoBbIe cBOMCTBA CBETA.

npupoza
CBETA.

[TocTpoeHrEe TMPOCTHIX PACCYKICHUHM HA OCHOBE IMOJATrOTOBICHHBIX

BBIPOKCHUN, OOOCHOBBIBAIONIUX  B3aMMOCBSI3b  DJICKTPUUECKOTO |
MarHUTHOTO TTOJICH.

HaGmionenme  3a  DKCIIEPUMEHTAIbHBIM ~ W3YYEHHEM  CBOWMCTB
AJIEKTPOMArHUTHBIX BOJH (B TOM 4YHCJIE C TMOMOINBIO MOOWIBHOTO
TenedoHa).

AHanmu3 ¢ MOMOMIBIO Tearora PEHTTeHOBCKMX CHIUMKOB YE€JIOBEUECKOTO
OpraHmu3ma.

AHaM3 COBMECTHO C TEJaroroM TEKCTOB, ONUCHIBAIOIINX TPOSBICHHS
AJIEKTPOMArHUTHOTO U3JIYYCHHsST B TPUPOJIC: JKUBBIE OPTaHHU3MBI,
U3JIy4eHUsI HEOECHBIX Tl (CMBICIIOBOE UTEHUE).

PacmiosnaBanme u aHanu3 pasIUYHBIX MPUMEHEHUH SJEKTPOMArHUTHBIX
BOJJH B TEXHHKE C OINOPOM HA TEXHOJOTUYECKYIO KapTy TIOJ
PYKOBOJCTBOM T€Aarora.
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Jlabopamopnvie pabomer u | PenieHne THUIIOBBIX Pacy€THBIX 3a4ad B 1—2 JEMCTBUA C ONOpPOW Ha
onvimol. QITOPUTM, TPEABAPUTENILHO Pa300paHHbI COBMECTHO C IMENAroroM c
. N3ydyeHue CBOICTB | UCIOB30BaHUEM (HOPMYIT JJiI CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH,
ANEKTPOMArHUTHBIX ~ BOJH  C | AJIMHBI BOJHBI U YAaCTOTHI CBETA.
MTOMOIIIBIO MOOMIIBHOTO
TenedoHa.
Paszgea 11. CeroBble siBjaenus (15 4)
3aKkoHbI JIyueBas MO/IeJTb cBera. | Habmonenue ombITOB, JIEMOHCTPUPYIOUIMX SIBJIEHUE MPSMOJIUHEHHOrO
pacnpoctpa | Mcrounuku CBETA. | paCIpPOCTpPaHEHUs] CBeTa (BO3ZHHMKHOBEHUE TEHU W MOJNYTEHH), U HX
HEHUS IIpamonuneiinoe UHTEPIPETALUs C UCTIOIb30BAaHUEM ITOHSTHUS CBETOBOI'O JIy4a.
cBera (6 4) | pacnpocmpanenue ceéema. | OObSICHEHHE W MOJETUPOBAHUE TIOCIE PACCYXKIEHHUS C MEAAroroM Io
3ammenua  Connya u  JIyHbl. | CXEME COTHEYHOI'O U JIYHHOI'O 3aTMEHUIL.
Otpaxenue  cBera.  [lnockoe | ccnenoBanue € OMOpPOM HAa  TEXHOJOTMYECKYH)  KapTy  TMOJ
3epkano.  3aKkoH  ompadiceHusi | pyKOBOJICTBOM II€arora 3aBUCUMOCTH YIJIa OTPa)KE€HUSI CBETOBOIO JIyya
ceema. OT yrjla najieHusl.

[Ipenomnenue ceera. 3akOH
npenomiieHus ceera. [lonnoe
BHYymMpeHHee OMpadCceHue ceemd.
Hcnonvzoeanue noinoeo
BHYMPEHHe20 OMPANCEHUSL 8
ONMUYECKUX C8eMOB00AX.

Hemoncmpayuu?

1. llpsamonuneitHoe

pacrpocTpaHeHHe CBETa.
2. OTpaxeHUE CBETA.
3. [lomydyenne wu300pakeHUl B

N3yyeHune ¢ momoupl0 menarora CBOMCTB HM300paXeHUs B IJIOCKOM
3epKale.

HaGmronenne um O0OBACHEHHE COBMECTHO C IIE€JArOrOM OIIBITOB IO
MOJIYYEHUIO H300paKeHW B BOTHYTOM M BBIIIYKIIOM 3€pKaJiax.
Habmronenue u 00bsICHEHHUE TIOCIIE PACCYXKIACHHUS C TIEAaroroM 1mo cxeme
OMBITOB MO MNPEIOMJICHUIO CBETAa Ha FPaHUIE PA3TUYHBIX Cpell, B TOM
YHUCJIE OMBITOB C IMOJHBIM BHYTPEHHHUM OTPaKEHHUEM.

WccnenoBanue 1ojJ; PYKOBOJACTBOM TIeJarora 3aBUCUMOCTH — YIja
MPEJIOMIICHHS OT yrja MaJieHusl CBETOBOIrO JIyya Ha TPaHUIIE «BO3IyX—
CTEKJION.
Pacnio3naBanmne ¢

IIOMOIIBKO II€Harora SIBIICHUM OTpAKCHUA U
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MJIOCKOM, BOTHYTOM u
BBIITYKJIOM 3€pKaJax.

4. IIpenomiieHHe CBETA.

5. OnTHYECKUIl CBETOBO/I.

Jlabopamopuvie padoomer u

onvimol.

1. UccnenoBanue 3aBUCUMOCTH
yrila OTpPa)X€HUs CBETOBOIO
Jdy4a OT yrja naJeHHsl.

2. I3yuenue XapaKTEePUCTUK
U300paKeHUs  TpenMera B
IJIOCKOM 3€pKaJie.

3. UccnenoBanne 3aBUCUMOCTH
yrja MpeloMJIEHUSI CBETOBOIO
Jydya OT YyIJIa TMaJeHHs Ha
IPAHULIE «BO3TYX—CTEKIIOM.

NPEJIOMJICHHUSI CBETAa B MOBCEAHEBHOM >KM3HU. AHalW3 M OOBSCHEHUE
COBMECTHO C MEIAroroM siBJIEHUS ONTUYECKOTO MUPAXKA.

Pemienne TUNOBBIX pacu€THBIX 3ajay B |1—2 JEHCTBUA C OMOpOW Ha
QJIrOPUTM, TMPEIBAPUTEIHHO pPa300paHHBIM COBMECTHO C IEJAroroM C
HCIIOJIb30BAHUEM 3aKOHOB OTPAXKEHUSA U MPETOMIIEHUS CBETA.

JInH3bI

U ONITHYECK
ue
npudops (6
)

JIvaza. Xox iyued B JIMH3E.
Onmuuyeckast cucmema
gdomoannapama, MuKpockona u

meneckona (MC). [Inaz kak
OnMmuyecKkast cucmema.
bruzopykocmo u
0abHO30PKOCMD .
Hemoncmpayuu?
1. Xon nmydeit B coOuparomeit
JMH3E.
2. Xox ayqein B

[Tonyyenne moM KOHTpPOJIEM Tiefarora M300paKEHUW C TOMOIIBIO
cobuparoniei U paccenBarolen JTUH3.

Omnpenenenre ¢ OMOPOM Ha ajIrOpPUTM pa3padOTAaHHOTO COBMECTHO C
negaroroM (OKyCHOTO PacCTOSHHS M ONTUYECKOW CHIIbI COOMparolei
JIMH3BI.

AHaJIN3 COBMECTHO C IE€JAaroroM YyCTPOWCTBAa M MpPUHLMNA JEHCTBUS
HEKOTOpBhIX ONTHUYECKUX MpUOOpOB: (oroanmapara, MHKpPOCKOMA,
teneckona (MC — Ouonorus, acTpOHOMUSA ).

AHalM3 C ONOpoM Ha TEXHOJOTMYECKYI0 KapTy IO PYKOBOACTBOM
nejarora SIBJI€HUN OJM30PYKOCTM M JaJbHO30PKOCTH, IPUHIIUIA
neiictBus 0ukoB (MC — Guornorusi).
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paccenBaroNIeH JINH3E.
3. Ilomyuenue m300pakeHUH C
HIOMOIIBIO JIMH3.

4. TlpuHuun NEeNUCTBUS
doTtoamnmapara, MEKPOCKOMA 1
TEJIECKOIIA.

5. Mogens riasa.
Jlabopamopuvie padoomer u
onvimol.

1. TlonmyuyeHue m3zo00pakeHUi
MTOMOIIBIO coOupatoien
JIUH3HIL.

2. Ormpenencaue  (HOKYCHOTO
pacCTOSIHMSI W ONTHYECKOHN
CWIbl  cOOMparonied  JIMH3bI
(v AIIEKTPOHHAS
JIEMOHCTpaIIs).

Pa3zjo:kenun
e 0ej0ro
cBeTa

B cekrp (3

4)

Paznooicenue 6benoco ceema 6
cnekmp.  Onwvimer  Hvlomowna.
Cnoorcenue CNeKmMpPAalbHbIX
yeemos. /lucnepcus ceema.

HMemoncmpayuu?

1. Pasnoxenue 6enoro cBera B

CIEKTP.

2. Ilomyuenue Oenoro cBera

IpU CIOKEHHUU CBETa Pa3HBIX

I[BETOB.

HaGntonenne coBMECTHO € MenaroroM 1o pasiioKeHHI0 Oeloro cBera B
CIIEKTP.

Habmonerne n oObsicHeHHME Ha 0a30BOM YPOBHE 0] PYKOBOJICTBOM
mejarora OMBITOB IO TMOJYYCHHUIO OENoro CBeTa MpU CIIOKCHUH CBETa
Pa3HBIX IIBETOB.

[IpoBenenne u oOBACHEHWE IOJ PYKOBOJCTBOM II€Jarora OIBITOB I10
BOCHIPHSITHIO IBETA MPEIMETOB TPH UX HAOIIOACHUU 4Yepe3 IIBETOBBIC
GbubTPHI (LIBETHBIE OUKH).
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Jlabopamopnuie

onvimol.

1. OneiTel 1O Pa3I0KEHUIO
0enoro cBera B CIEKTP.

2. OneITbl 1O  BOCIPHSITHIO
[[BETa TNPEIMETOB TNpPH UX
HAOJIIOICHUH Y€epe3 IBETOBbIE
GUIbTPHL.

pabomovr u

Paznen 12. KBanToBbie siBjieHus (17 1)

HUcnyckann Onvimul Peszepgopoa u | OOcyxXlleHHe ¢ TOMOIIBI0 TIenarora Ienu omnbiToB Pesepdopna 1o
e IUIAaHETapHas  MOJENb  aTOMa. | UCCIEIOBAHUIO  aTOMOB, BBIJBMJKEHHE THUIIOTE3 O  BO3MOXKHBIX
u norjome | Monens aroma bopa. Mcnyckanue | pe3yabTarax OINBITOB B 3aBUCUMOCTH OT MPEIINOIAraéMoro CTPOCHUS
HHe U nozioujeHue ceema amoMOM. | aTOMOB, (POPMYJIUPOBAHKE BHIBOJIOB U3 PE3YJILTATOB OIBITOB.
cBeTa Keanumul. Jlunetiuamole cnexmpwi. | OOCYyXI€HHE C OMOPON Ha TEXHOJIOTHYECKYIO KapTy IMOJ PyKOBOACTBOM
aToMoM nejarora MPOTUBOPEUYMH IJIAHETAPHONW MOJEIM aTOMa M OCHOBaHUUN IS
(4 9) runoressl bopa o crannoHapHbIX OpOUTaX JIEKTPOHOB.
HabGmronenue COBMECTHO C MeENaroroM CIUIOMIHBIX M JIMHEWYaThIX
CHEKTPOB M3JIYYEHHUs! pa3iMyHbIX BeniecTB. OObACHEHHE C OMOpPOM Ha
TUAAKTUYECKUN MaTeprall JMHENYaThIX CIEKTPOB U31y4YEHUS.
Crtpoenue PannoakTHBHOCTB. Anvgpa-, | OGCyX)aeHHEe COBMECTHO C IEJAaroroM BO3MOXKHBIX THIIOTE3 O MOJENAX
aTOMHOI'0 oema- U eamma-uznydenus. | CTpPOEHUS A1pa.
sapa (6 u) | Crpoenue aTOMHOTO anpa. | OnpeneneHrue Mo CXeMe € MCIOJIb30BAHMEM METOAMYECKOr0 Marepuania
Hyxknounas modenv amomHoeo | IOA PYKOBOJICTBOM Iefarora COcTaBa sijiep IO 3aJaHHbIM MacCOBBIM U

a0pa. Uzomonwl. PaduoaxmuesHvie
npespaujeHus. Ilepuoo

3apsiIOBBIM  YHMCJIAaM U MO TIOJIOKEHUIO B TIEPUOJAMYECKON CHCTEME
anemeHToB (MC — xummus).
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noypacnaoa amomHuusix sioep.

Jemoncmpayuu

1. CnekTpsl M3JIyYEHHUS 151
TIOTJIOIICHUS.

2. CIIeKTphI pa3IMYHbIX Ta30B.

3. Criexktp Bomopoa.

4. HaGmroieHne TpEeKOB B KaMmepe
Buiscona.

Jlabopamopuvie padomer u
OnbImMul.

1. Habnooenue  cniowHvlx U
JIUHeUYambix CNeKmpos
U3IYYeHUsl.

2. UccnenoBanue TPEKOB:

U3MEpPEHNE SHEPIUM YacTHIIbI
0 TOPMO3HOMY TyTH (1O
dororpadusim) (mm
AJIEKTPOHHAS IEMOHCTPAILIHS ).

AHalM3 C ONOpod Ha TEXHOJOTMYECKYI0 KapTy O]l PYKOBOACTBOM
nejarora U3MEHEHHUsl COCTaBa si[pa U €ro IMOJIOKEHUS B MEPUOANYECKON
cucreme npu [-panguoaktuBHocTd (MC — xumus).

HccnenoBanre ¢ MOMOIIBIO Mefarora TPeKOB [J-4acTHUIl MO TOTOBBIM
dbotorpadusim.

Habntonenue 3a nemoHcTpauueid paOOThl M3MEPEHUS pPagualliOHHOIO
¢dboHa ¢ MOMOIIBIO JO3UMETPA, OIEHKA €r0 UHTEHCUBHOCTH.

AHamn3 COBMECTHO C II€AAaroroM OHMOJIOTHYECKHUX  M3MCHCHUH,
MPOUCXOJAIIMX TOJA JACHCTBHEM pPaJUuOAKTUBHBIX wu3nydeHuii (MC —
ouomorus).

Habmronenne jaeMoHcTpanuu 00 HMCHOJIb30BAaHUE
uznydenuii B Mmenuuune (MC — ouonorus).

paanOaKTUBHBIX
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Sinepubie Anepubie  peakuuu. 3akoHBI | PenieHue TUIMOBBIX pacy€THBIX 3ada4 B 1—2 nelcTBUSA C ONMOpOM Ha
peaxkmnuu (7 | COXpaHEHUs 3apsi0BOrO U | aTOPUTM, TPEABAPUTEIHLHO Pa300paHHBI COBMECTHO C IENaroromM ¢
q) MacCOBOr0 4ucen. JHepeus c6:3uU | UICTIOIb30BAHMEM 3aKOHOB COXPAHEHMSI MACCOBBIX U 3apsIIOBBIX YHUCET HA
amomuvix a0ep. Cea3b maccel u | ONPEACIICHUE PE3yIbTAaTOB SAECPHBIX PEAKLNI; aHAIN3 BO3MOXHOCTH HJIN
sHepeuu. Peaxyuu cunme3a u | HEBO3MOXXHOCTH SIIEPHOM peaKIuu.
Oenenusi  s0ep. Hcmounuku | OLieHKa ¢ TOMOIIBIO NEAArora HEPruu CBS3U SJ€p C MCIOJIb30BAHUEM
snepeuu Connya u 36é30 (MC). dbopMynbl DWHIIITEHHA.
SnepHas suepreruka. Jeticmsus | OOCyKJ€HUE COBMECTHO C TEIAaroroM NEpCHeKTUB HCIOIb30BaHUS
PAOUOAKMUBHBIX — U3TYYeHUll Ha | yIPABIIEMOr0 TEPMOSAEPHOIO CUHTE3A.
arcusvle opeanuzmsl (MC). OO6cyxaeHue COBMECTHO C MEAAaroroM MperuMyIIEeCTB U 3KOJIOTMYECKUX
Jemoncmpayuu npoOJeM, CBSI3aHHBIX ¢ snepHol sHepreTukor (MC — skomorus).
1. PaGora cuéTurKa
MOHU3HUPYIOIINX U3TyUCHUM.
2. Perucrpanms U3ITy4YEHUs
MPUPOAHBIX MUHEpAJIOB u
MPOJTYKTOB.
Jlabopamopuvie padoomer u
onvimol.
1. 3mepenue paavoOaKTHBHOIO
dona (nnm AJICKTPOHHAS
JIEMOHCTpAaIKs).
IHoBTOpPUTEILHO-0000 A0 IIUIT MOAYJIb (9 1)
Cucremarus O6006uIeHMe colepkaHus | BelmonHeHne ¢ MOMONIBIO Megarora y4deOHBIX 3aJaHuid, TPEOYIOLIHUX
anus u KQKJOr0 M3 OCHOBHBIX PA3ZENIOB | IEMOHCTpAaLMU KOMIIETEHTHOCTEH, XapaKTEPHU3YIOLIUX
o0o01IeHrne | Kypca (QU3MKH: MEXaHUYECKHE, | €CTECTBEHHOHAYUYHYIO IPAMOTHOCTB: MPUMEHEHHUS MOJTYYEHHBIX 3HAHUM
MPEAMETHOT | TEIUIOBBIE,  DJICKTPOMArHUTHBIC, | 11 HAYYHOTO OOBSICHEHUS (PUBMUECKUX SBICHUM B OKpYKarouleu
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0
COZIepKaHUs
Y OIbITa
JeSITENTbHOCT
H’
npHUOOpETEH
HOTO MPU
U3YyUCHUU
BCEro Kypca
(107637097

KBAHTOBEIE SIBJICHUS.

Hayunpiii meron mno3HaHus U
ero peanu3anus B (PU3NYECKHUX
HCCJICIOBAHUSIX.

CBsi3b (PU3UKU U COBPEMEHHBIX
TEXHOJIOTUW B OOJIACTU Tepenaydu
uH(popMaIuy, SHEPTeTHUKE,
TpaHCIOPTE

NPUPOJIC U MOBCETHEBHOM KW3HU, a TaKXKE BBISBICHUS (PU3HMYECKUX
OCHOB Dpsila COBPEMEHHBIX TEXHOJOIMW; MPUMEHEHUS OCBOCHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUM JJI1 UcCCaeAoBaHus (GU3UUECKUX SIBJICHUMH,
B TOM YHCJIE JJIsI TPOBEPKU TUITOTE3 U BBISIBJICHHS 3aKOHOMEPHOCTEMN.
Pemiennie TMNOBBIX pacu€THBIX 3a1ady B 1—2 JeHCTBUS C OMOpPOM Ha
JIrOpPUTM, TPEIBAPUTEIHHO Pa300paHHBIM COBMECTHO C IE€Iarorom, B
TOM YHCIIe TMPEATONAraroiiuX HCIOIb30BaHNe (U3MUECKOW MOJEIH U
OCHOBAHHBIX Ha COJICPYKAHUM PA3TUYHBIX Pa3/iesIOB Kypca (QU3UKH.

79




YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30BATEJLHOT'O
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

 ®wusuka: 7-i Kiacc: 0a30BBIM  ypOBEHb: Yy4eOHUK; 3-¢ H3JIaHUE,
nepepaboranHoe Ileppimkun W.M., HBanoB A.Ml. AxuuoHepHOe OOIIIECTBO
«M3narenscTBo «IIpocBelieHne

 Ousmka: 8- kiacc: 0a30BBIM  ypOBEHb: Y4YeOHUK; 3-€ U3JaHue,
nepepadboranHoe Ileppimikun W.M., HBanoB A.M. AxuuoHepHoe OOIIECTBO
«M3marensctBo «dIpocBemenue»

 Ousmka: 9-ii kimacc: 0a30BBIM  ypOBEHb: Y4YEOHUK; 3-€ U3JaHue,
nepepadoranHoe Ileppimkun .M., I'ytauk E.M., IBanoB A.W. u np. AkunoHepHoe

obmectBo «M3marenscTBO «lIpocBemenner»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®uionosuu H.B. Meronnueckoe mnocobue k yueOHuky A.B.llepsimkuna
®usnka 7 Kiace

UepuukoBa O.A, I'manenkoBa C.H., Kynpssuer B.B. Meroandeckoe mocodue
K y4eOHUKY N.M.IlepplilikuHa, A.N.MBanoBa dusuka 8 KJIacC
Uepnukona O.A, I'magenkoBa C.H., Kynpsasues B.B.

Meronuueckoe mocobue k yueOHuky W.M.Ilepbrimkuna, E.M.['yTHuK,
A.N.NBanoBa, M.A.ITaTpoBoit Pusuka 9 kiacc

®duzuka. Pabouas TeTpaan. 7 kiacc

®duszuka. Pabouas Terpaas. 8 kinacc

®duszuka. Pabouas Terpaas. 9 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
MUHTEPHET

bubmuoreka [OK https://m.edsoo.ru/ff0a3f82
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