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PabGouast mporpamma mo yuebHomy mnpenmery «Duznka» (6a30BbI ypOBEHB)
(mpeametHas o0nacTh «EcTecTBEeHHO-HAYUYHBIE IPEIMETHI» ) (J1ajiee COOTBETCTBEHHO —
nporpaMma mo Qgusuke, PU3MKa) BKIOYAECT MOSICHUTEIBHYIO 3aIlUCKY, COAEpKAHHE
oOyueHusi, IUIAHUpPYEMbIE pE3yJbTaThl OCBOEHHUS TMPOrpaMMbl MO  (U3HKE,
TEMaTU4eCKOe TUIAHUPOBAHHUE.

[NOACHUTEJIBHAA 3AIIMCKA

PaGouast nporpamma o ¢pusuke A1 00y4aromuxcs ¢ 3a1epKKOM MCUXUIECKOTO
pazButus (nanee — 311P) Ha ypoBHE OCHOBHOIO 00111€eT0 00Opa3oBaHus MOATOTOBIEHA
Ha ocHoBe @enepanbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTeIbHOIO CTaHIApTa
ocHOBHOTO 0011ero oopazoBanus (IIpukaz MunnpocBemenus Poccun ot 31.05.2021
r. No 287) (manee — ®I'OC O00), DenepanbHOM ananTUPOBAHHON 00pa30BaTEIHLHOM
MpOTpaMMbl OCHOBHOI'O 00IIIET0 00pa3oBaHus JJisi 00YUYaIOIIMXCSl ¢ OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3710poBbsl (IIpuka3z Munnpocsemienus Poccun ot 24 Hos0pst 2022 1.
No 1025), ®enepanbHoil paboueld mporpaMMbl OCHOBHOTO O0IIIero oOpa3oBaHuUs IO
yueOHOMy mipeameTy «Duszuka» (6a30BbIi ypoBeHb), KoHIenuuu mnpenoaBaHus
yueOHoro mnpeamera «duszuka» B oOpa3zoBaTeNbHBIX OpraHuzanusx Poccuiickoi
denepanyy, peaM3yOIIMX OCHOBHBIE  00I11€00pa3oBaTeNIbHBIE  MPOrPAMMBI,
®denepanpHOil paboyeil mporpamMmbl BOCHUTAHUS, C YYETOM pACIPEACIICHHBIX IO
KJlaccaM TMpOBEpsieMbIX TpeOOBaHUN K pe3yibTaTaM oOcBoeHUs DenepanabHOi
aJanTUPOBAHHON 00pa30BaTEIHHON MPOTPAMMBI OCHOBHOT'O 00111eT0 00pa30BaHus ISt
00y4aromuxcs ¢ 3aeP>KKON TICHXUYECKOTO Pa3BUTHA.

O0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebubii  mnpeaMer «®Puszukay  ABIAETCS  CHCTEMOOOPA3YIOIMIMM  JUIS
€CTECTBEHHOHAYYHBIX TPEAMETOB, IMOCKOJIbKY (HU3HUECKUE 3aKOHbI MHPO3JaHus
ABJISIIOTCS  OCHOBOM  COAEp)KaHUA KypCOB XUMHUHM, OHOJOTMH, Teorpapuu Hu
acTpoHOMUHU. DuU3KMKa BOOPYX,AeT OOYYAIOLIMXCS HAay4YHbIM METOJIOM IIO3HAHMS,
MO3BOJISIOLIMM MOJIyYaTh OOBEKTUBHBIC 3HAHUS 00 OKPYXKAIOIEM MHUPE.

[IpeameT MakcMabHO HAaMpaBJieH Ha (POPMUPOBAHUE UHTEPECA K MPUPOTHOMY
M COLUMAJBbHOMY MHUpPY, COBEpPLICHCTBOBAHHWE IIO3HABATEIBHON JEATEIBHOCTU
oOyuaronuxcst ¢ 3IIP 3a cueT oBnaJeHUs] MBICTUTENbHBIMUA ONEPALUSIMHU CPABHEHMUS,
000011eHMs], pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (POPMUPOBAHNE
BO3MOKHOCTEN COBMECTHOU JEATEIIBHOCTH.

W3yuenne ¢usukn cnocoOCTByeT pa3BuTui0 y oOywatomuxcs ¢ 3I1P
MPOCTPAHCTBEHHOTO BOOOpa)Ke€HHUs, (PYHKUMOHAIBHON T'PaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTHYECKH aHAIM3UPOBaTh HH(OpMAILNIO, MPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IpeaAMeTa 7Sl Pa3BUTHS )KU3HEHHON KOMIETEHIINU
0OyJaroIMXCsl 3aKTI0YAETCSl B YCBOSHUU OCHOBBI (PU3NYECKUX 3HAHUN, HEOOXOTUMBIX
JUISl TIOBCEJIHEBHOW W3HM;, HABBIKOB 3JOPOBOTO M 0OE€30MaCHOrO Jis YEJIOBEKa U
OKpYXalolllel ero cpeabl 00pasa Ku3Hu; GOPMHUPOBAHUU HKOJIOTUUECKOM KYJIbTYPBHI.
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ITporpamMMma oTpaxaer coaepxkanue o0ydeHus npeamery «Du3nka» ¢ yuerom
0CcOo0BIX 00pazoBaTeNbHBIX OTpeOHOCTEN 00yuatomuxcs ¢ 3[1P. OBnageHne TaHHBIM
y4eOHBIM MPEIMETOM IMPEACTABISET ONPEACICHHYIO TPYAHOCTH I 00YYaIOUINXCS C
3I1P. D10 cBsI3aHO ¢ 0COOCHHOCTSMHU MBICIUTENBHON I€ATEIBHOCTH, NEPHUOIUNYECKUMU
KoJeOaHUsIMU BHUMAHHS, MalbIM OOBEMOM MaMITH, HEIOCTAaTOYHOCTHIO OOIIETro
3armaca 3HAHUM, MOHIKEHHBIM MO3HABATEIBHBIM HMHTEPECOM M HU3KHM YPOBHEM
pPEYEBOT0O Pa3BUTHSL.

Jlia mpeoposneHust TpyAHOCTEH B M3ydeHHMH y4yeOHoro npeamera «Dusukan
HeoOxoauma ajamTanus o0beMa M Xapakrepa ydyeOHOro marepuana K
[IO3HABATEJIbHBIM BO3MOYKHOCTSM JaHHOW KaTE€ropuu OO0y4aroummxcs, y4yeT HX
OCOOCHHOCTEM pa3BUTHUA: HCIHOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEKIPEAMETHBIX CBA3€H, IOCTETIEHHOE YCI0KHEHUE N3Y4aeMOro MaTepuaa.

JlanHast mnporpaMma KOHKPETH3UPYET COAEpXKaHUE IMPEIMETHBIX TEM B
COOTBETCTBUH C TpeOOBaHMSIMH O0Opa30BAaTEIBHOTO CTAaHAAPTa, PEKOMEHIYEMYIO
MOCIIEAOBATEIHHOCTh M3YYEHUSI pa3/ieloB (U3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKH y4eOHOTO TMpOIecca, BO3PACTHBIX H
MICUXOJIOTUYECKUX OCOOCHHOCTeM, oOyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOIO
oO1ero o0Opa3oBaHusi, ONpeAesieT MUHUMAIbHBIA HAOOp OMBITOB, JEMOHCTPALIUM,
OpPOBOAMMBIX ~ YYHTEIEM B Kjacce, JabOpaTopHbIX paboT, BBIMTOJHAEMBIX

00yYarOINUMUCH.
MeTtonuueckoid OCHOBOM H3yudeHUsI Kypca «Du3uka» Ha ypOBHE OCHOBHOTO
o011ero o0Opa3oBaHMsI SABJISICTCSI CUCTEMHO-/ICSITEIbHOCTHBIH MOJIXO/I,

00€eCreynBaOMINM JTOCTUKEHUE JMYHOCTHBIX, METANPEAMETHBIX W MPEIMETHBIX
o0pa3oBaTeNbHbIX pe3yJIbTaTOB IIOCPEICTBOM Opra’Hu3auuu AKTUBHOU
MO3HABATENILHON JCSATEIBHOCTA OO0YYalOUIUXCs, YTO OYEHb BAXKHO MpPHU OO0yYEeHUU
nereit ¢ 3P, s KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera « Dusuka»

Obwue yenu wu3ydeHus ydeOHoro mnpeamera «Du3MKa» MpenCcTaBICHbl B
paboueit mporpaMmmMe OCHOBHOT'O O0IIIEro 00pa3oBaHMs.

OCHOBHOH 11ebI0 00Y4EHHMsI JAeTel C 3aJACPKKON NCUXUYECKOTO Pa3BUTHUS Ha
JAaHHOM TIpeIMeTe SBJSETCS: TOBBIINICHWE COIMAIBLHOW ananTaliu JeTell depes
npUMeHeHHe (PU3NUECKUX 3HAHUI Ha MTPaKTHKE.

s obywaroutuxcs ¢ 3I1IP, Tak ke, Kak ¥ JJIs1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB,  OCBaWBAIOIIMX  OCHOBHYIO  0O0pa30BaTeibHYIO  MPOTpamMmy,
JOMUHUPYIOIIEe 3HAUCHHE MTPHUOOPETAIOT TaKue yeiu, Kak:

= npuoOpeTeHre nHTepeca u crpemieHus ooydaromuxcs ¢ 311P k Hayunomy
M3YUYEHUIO MPUPOJIbI, PA3BUTHE UX MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BuTHE 0a30BBIX MPEACTABICHUI O HAy4YHOM METOJle TO3HAHMUS U
(dbopMupOBaHUE UCCIIEA0BATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

. (opMuUpOBaHHME HAYyYHOTO MHPOBO33PEHMs, HA JOCTYHHOM ISt
oOyyaromuxcs ¢ 3[1P ypoBHe, kak pe3yabrata U3y4eHHs] OCHOB CTPOEHHSI MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (DPU3UKHU;



. dbopMupoBaHUE MPEACTABICHUN O poiu (U3UKU IJIS PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.
JlocTrkeHHe 3TUX Liefield 00€CIIeUnBAETCs PEIIEHUEM CIEAYIOIINX 3a0ay.

. npuoOpereHue 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHUHU BEILECTBA, O
MEXaHNYECKHUX, TEIVIOBBIX, NIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

. NpUOOpETEHNE YMEHUN ONUCHIBATh U OOBICHATH (DU3HUECKHE SIBJICHUS C
MCIIOJIb30BaHMEM TOYUYEHHBIX 3HAHUN U C OMOPOM Ha TIaH/CXeMY;

. OCBOCHHME METONOB DpELUICHUSA NPOCTEHIINX PAcUyE€THBIX 3a1ad C
UCIOJIb30BAHUEM (PU3MUECKUX MOJENIEN C OTIOPOM Ha allrOPUTM;

. pa3BUTHE YMEHUI HAOMIOAaTh IPUPOIHBIE IBJICHUS U BBIIOIHSITH OIBITHI,

nabopaTopHbie pabOThl M SKCIEPUMEHTANbHBIE HCCJIEIOBAHUS C HCIOJIb30BAHHEM
U3MEPUTENBHBIX TPUOOPOB (10T PYKOBOJICTBOM YUUTENS);

. OCBOEHHUE MPUEMOB pabOThI ¢ HHPOopMaIel GU3HNUECKOTO COAepKaHus,
BKJIIOYasi UH(HOPMAITUIO O COBPEMEHHBIX JOCTHKCHHSIX (PU3UKH, AaHATTU3 M OTICHUBAHNE
uH(popmamuy;

- 3HAKOMCTBO cOo  cdepamu  npodeccuoHaIbHOU  JI€SITEIbHOCTH,
CBS3aHHBIMH C (DU3UKOW, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSIX (PU3MUECKON HAYKH.

Ocob0ennocTu 0TOOpa M afanTaUM y4eOHOro MaTepuasia no gusmnke

OcHoBoil 00yuenust oOyuaromuxcs ¢ 3[1P Ha npenMeTax ecTeCTBEHHOHAYYHOTO
[UKJIAa SIBIISIETCS Pa3BUTHE y HUX OCHOBHBIX MBICIUTENBHBIX ONepanuil (aHamus,
CUHTE3, CPAaBHEHHE, 0000LIEHUE) HA OCHOBE BBIMOJHEHUS PA3BUBAIOIINX YIIPAKHEHUM,
dbopMupoBaHHE TIPUEMOB YMCTBEHHOW paOOTHI: aHANW3 MCXOAHBIX JaHHBIX,
IUTAHUPOBAHKUE MaTepHalia, OCYIIECTBICHHUE MO3TATHOTO M UTOTOBOTO CAMOKOHTPOJIS,
a TaKXe OCYILECTBISAETCS JIUKBUAALNS POOEIOB B 3HAHUSX, 3aKPEIUICHNE N3YYEHHOT O
MaTepuaia, 0TpaboTKa aJropuTMOB, TOBTOPEHHE MpoiaeHHoro. bosbinoe 3HaueHue
NpUIAETC YMEHHUIO paccka3aTb O BBIIOJHEHHOM paboTe ¢ MpaBUIbHBIM
ynoTpeOJeHUEM COOTBETCTBYIOIIEH TEPMHUHOJIOTUU M COOJIIOJEHUEM JIOTUYECKUX
cBs3ei B m3nmaraemMoMm matepuaie. s oOydaromuxcs 3[IP Ha ypoBHE OCHOBHOIO
oOuiero o0pa3oBaHusl MO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEAOCTATOYHBIN
YPOBEHb Pa3BUTHsI OTIEIbHBIX MCUXMUECKUX IPOLECCOB (BOCHPUSATHS, BHUMAHMUS,
MaMsITH, MBIIIJICHNS ), CHIDKEHHBI YPOBEHb WHTEIUIEKTYAJIbHOTO PA3BUTHUSA, HU3KUN
YpOBEHB BBITIONHEHUS y4eOHBIX 3aJaHWi, HU3Kasl YCHEIHOCTh o0yueHus. [loatomy
npu u3ydyeHuu (Hu3uKu TpeOyeTcs IesIeHaNpaBIeHHOe UHTEIIEKTYalbHOE pa3BUTHE
obyuatomuxcst ¢ 3IIP, oTBedaroiee WX OCOOCHHOCTSIM W BO3MOXXHOCTSIM. Y4YeT
ocobenHocteil oOyuvaromuxcss ¢ 3IIP TpeOyer, yTOoOBI TNpU U3YYEHUU HOBOTO
MaTepuaina 00s3aTeTbHO MPOUCXOAUII0 MHOTOKPATHOE €T0 TIOBTOPEHUE; PACIIMPEHHOE
pacCMOTpPEHHE TEM M BOIIPOCOB, PACKPBHIBAIOIINX CBA3b (PU3UKU C IKHU3HBIO;
aKTyaJlu3alys MEePBUYHOTO )KU3HEHHOTO OTbITa 00YYarOIINXCS.

VYcBoeHre MporpaMMHOro Matepuana 1o (u3uKe BbI3bIBAET OOJbIINE
3arpynHeHus y oOydaromuxcst ¢ 3I1IP, mostomy teopust usydaercst 0e3 BBIBOJOB
CIOXHBIX (popmyn. 3anaum, TpeOyrolMe NPUMEHEHHUS CIOXKHBIX MaTeMaTHYEeCKHX
BBIUHCIICHUH U (OpMyJI, B OCOOEHHOCTH TaKUX TeM, Kak «MeXxaHn4yeckoe ABMKEHUEY,
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«ApxumenoBa cuna», «MexaHuyeckas DSHEPrus», «IJIEKTPUUECKUE SIBICHUSY,
«NEKTPOMATrHUTHBIC SBICHUS», PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTEIIS.

Ocoboe BHMMaHWE TIPU HM3YyYCHUH Kypca (PU3UKHU YIEISACTCS TIOCTAHOBKE H
OpraHU3alliy SKCIIEPUMEHTA, a TAK)Ke MPOBEACHUIO (MPEUMYIIECTBEHHO Ha Ka)JIOM
YpPOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid (BO3MOXHO C  HMCIOJIb30BAHUEM
AIIEKTPOHHON JeMOHCTpamnuu). HekoTopble TeMbl 0053aT€IbHO JOJKHBI BKIIFOYATH
OTIOpHBIEC JTA0OpATOpPHBIE PaOOTHI, KOTOPBHIE PA3BUBAIOT YMEHHUE MOJb30BATHCA
npocTeduMu  pubopamMu, aHAIM3UPOBATh IMOJY4YeHHBbIE JaHHble. B cBsizu ¢
OCOOEHHOCTSIMU  TIOBEJICHMSI U JesATeldbHOCTH, oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTraHU30BAaHHOCTDH) MPEYCMOTPEH CTPOKANIINIA KOHTPOIb
3a cOOJII0JIEHUEM TIPABWII TEXHUKU O€30MACHOCTU MPU MPOBEJICHUHU JTA00PATOPHBIX U
PaKTUYECKUX padoT.

Bonbmoe BHuManue npu uzydeHun Gusuku noapoctkamu ¢ 3I1P obpamnaercs
Ha OBJIAJICHUE UMM NPaKTUUYECKUMU YMEHUSMHM U HaBbikamu. [IpemycmartpuBaercs
YMEHBIIIEHUE O00bEMa TEOPETHYECKUX CBEJICHHM, BKIIOUCHHE OTACIBHBIX TEM WU
LENbIX pa3feloB B Marepuainbl sl  0030pHOTO, O3HAKOMUTEIBLHOIO WM
(daxynbpraTuBHOrO M3yueHwus. [Ipennaraercs ymeHblIeHHE 00beMa MaTEMATHYECKUX
BBIUHCJICHUH 32 CUET YBEIIMUYCHUS KAU€CTBEHHOTO OINKMCAHUS SIBIICHUN U MPOLIECCOB

JlocTaToO4HOE KOJIWYECTBO BPEMEHH OTBOJAUTCS HA PACCMOTPEHHE TEM M
BOIIPOCOB, PAaCKPBIBAIOIIUX CBA3b (PUBUKA C JKU3HBbIO, C TEMH SBICHUSIMH,
HaOIIOCHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 X KU3HEHHOTO OIbITA.

MakcuManbHO ~ WCMOJB3YIOTCA ~ MEXKIPEIMETHBIE  CBA3M C  TaKUMH
TUCHUUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecs c 3IIP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuaia B
pPa3JIMYHBIX ACHEKTaX, B €ro BapbUPOBAHUHU, B HEOJHOKPATHOM IIOBTOPEHHUH U
3aKpEIUIEHUH  TIOJYYEHHBIX 3HAHUW W MPAKTHUYECKUX yMeHuH. llo3Bomss
paccMaTpuBaTh OJUH W TOT K€ YYEOHBIM Marepuall C pa3HbIX TOYEK 3pPEHMUS,
MEKIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €r0 JYyUIlIeMY OCMBICIIEHHUIO, 00JIee TPOUYHOMY
3aKpEIUICHUIO TTOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUM.

IlpumepHble BuabI JeATedbHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHBbIE
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W olOecneyuBalouUIue
OCMBICJICHHOE OCBOCHHE CO/IepPsKAHUM 00pa30oBaHus 1O npeaMery «Du3suka»

[IpumepHast TeMaTrdeckass ¥ TEPMHUHOJIOTHYECKAs JEKCHKA MO Kypcy (U3UKH
cootBeTcTBYeT DOIT OOO.

Conepskanue BUIOB AesSTeNbHOCTH, oOyuatomuxcsi ¢ 3[IP Ha ypokax Quzuku
ompenenseTcss X 0ocoObIMU 00pa30oBaTebHBIMU MOTPEOHOCTAMU. [ToMHUMO TIMPOKO
ucnoas3yembix B @OIT OO0 o6mux ajig Bcex 00y4yaromuXcsi BUJIOB JIESITEIbHOCTH
CleAyeT YCWINTh BUJBI ICSITEIBLHOCTH, ClielIMUYHbIE JIJIs1 TaHHOW KaTerOpuu JIeTeH,
o0ecrieunBaroIIe OCMBICIIEGHHOE OCBOEHHE COJICpKaHMs 00pa30BaHUs MO MPEIMETY:
YCUJICHHUE TPEAMETHO-TIPAKTUUECKON JIEITEIbHOCTH C aKTUBHU3AIlMed CEHCOPHBIX
CHUCTEM; OCBOCHHME MAaTepuaja C OMOPOW Ha aJIrOPUTM; IOIIArOBOCTH» B M3YyUYEHUU
MaTtepuaa; UCIOIb30BaHNUE JOTIOTHUTEIIPHON BU3YabHOM OMOPHI (CXEMBI, A0JIOHBI,
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ONOpHBIE TAOJIMIBI); PEYEBOM OTYET O NPOLECCE U pe3ysbTare JeATEIbHOCTH;
BBITIOJTHEHUE CIIEIUANBHBIX 3aJlaHul, 00€CIeYMBAIOUINX KOPPEKLIUIO PETYIALNN
y4eOHO-T03HABATEIbHOMN JIEATEILHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

Jns obyuarommxcsi ¢ 3[IP cymiecTBeHHBIM SBISIIOTCS TpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTeprajioM 1o mnpeaMery. IIpoBoautcs cnenuanbHas padorta 1o
BBEJICHUIO B aKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJOTHUHU.
N3y4aembie TepMUHBI BBOASTCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTeNIbHA BU3yalIbHAS
HNOJJEPAKKA, AITOPUTMBI paOOTHI C ONIPEAEIEHUEM, OITIOPHBIE CXEMBI JIJIS aKTyalIU3alun
TEPMHUHOJIOTHH.

B cBs31 ¢ 0coObiMu 00pazoBaTeabHbIMU NOTpeOHOCTSIMU oOy4atomuxcs ¢ 311P,
[pY MJIAHUPOBAHUU paObOThl yUEHUKA HA YPOKE CIIEYET PUIEPKUBATHCS CIAEAYIOLINX
MOMEHTOB:

1. Ilpu ompoce HEOOXOAUMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
MOJIb30BAThCS MJIAHOM, COCTABJIEHHBIM IIPH MOJATOTOBKE JOMAIIHETO 3aJaHus; JaBaTh
0O0JIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Y JOCKHU; pa3pelliaTh AeNIaTh NPeIBAPUTEIbHBIC
3aMKCH, MOIb30BATHCA HATSAHBIMUA TOCOOUSIMH.

2. Ilo BO3MOXXHOCTH 3a/laBaTh OOYYAIOIIMMCS HABOJAIIME W YTOUYHSIOIIUE
BOIIPOCHI, KOTOPBIE IOMOTYT UM TOCJIEOBATENBHO U3JI0KUTh MaTepuall.

3. CucreMaTn4ecKy IMPOBEPATH YCBOCHHE MATEpHANIA MO0 TEMaM YPOKOB, IS
CBOEBPEMEHHOT0 OOHAPYKEHHUS MPOOEIOB B MPOLLIEAIIEM MaTepurare.

4. B npouiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpaliaercs
Ha Haubosee CI0XKHbIE pa3zeiibl u3yyaeMoil TeMbl. Heobxonnmo yare oopamarhes K
HUM C BOIPOCaMH, BBISICHSIOIIMMH IIOHUMaHue y4eOHOTo MaTtepualia, CTUMYJINPOBATh
BOIPOCHI IIPU 3aTPYITHEHUSAX B YCBOCHUH HOBOT'O MaTepHaa.

Mecto yuyeOHOro npeamera «@usnka» B y4eOHOM ILIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00111ero o0pazoBanus yueOHbIi npenamer «Dusuka» BXOIUT B
npeaAMETHYI0 00s1acTh «ECTeCTBEHHBIE HAayKW» € SBISIETCS 00S3aTENbHBIM IS
uzydenus. Coneprkanue yueOHoro npeamera «Dusnkay, mpeacTaBIeHHOE B pabouei
nporpamme, cootBercTByeT DOI'OC OO0, denepanpHoli 00pa3oBaTeIbHON
MporpaMMe OCHOBHOTO o0miero oOpaszoBanusi, denepanbHOl aganTHPOBAHHOU
o0pa3oBaTeIbLHON MPOrpaMMe OCHOBHOTO OOIIETo 00pa3oBaHUs 1Jisi 00YYarOIINXCS C
3aJIep KON mcuxudeckoro pasputus. OOIee Yuciio 4acoB, PEKOMEHIOBAHHBIX JIIsI
u3ydyeHus pusuku Ha 6a30BOM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B
HeJnento), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIETIIO).



COLEP)KAHUE YUYEBHOI'O ITPEJMETA «®U3MKA»

7 KIIACC

Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY KalOLIEero Mupa

dusuka — HayKa o npupoze. Ssnenus npupoas (MCP). Ousnueckue sBaeHus:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenUUMHBL. M3MmepeHue Qundeckux BenUUUH. Du3auueckue
npubopvi®. Ilozpewnocms usmepenuii. MexyHapoaHas CUCTEMA €IHHHIL,

Kak ¢u3uka u qpyrue ectecTBEHHbIE HAYKU U3y4aroT pupoay. Ecmecmeento-
HAYYHBIL  MemoO NO3HAHUA: HabnooeHue, NOCMAHOBKA HAYYHO20 80Npocd,
8bIOGUIICEHUE — 2UNnOome3, IKCNepuMeHm No Nnpoeepke 2unomes, o0OvIACHeHUe
Habnooaemozo saenenus. Onucanue Guuieckux A6NeHUl ¢ NOMOUbI0 MOOeel.

[TpenmMeT 1 MeTOABI PUBUKH.

Jemoncmpayuu®

1.  MexaHuuecKue, TEIJIOBbIE, >JIEKTPUUECKHE, MATrHUTHBIE, CBETOBHIE
SBIICHUAL.

2.  ®usuyeckue NpuOOPHI U MPOIEAYpa MPSAMBIX H3MEPEHHUH aHATOTOBBIM 1

U (pPOBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JE€IEHUS HW3MEPHUTEIBHOIO Mpuodopa (UCHOJIb3ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. 3mepenue paccTosTHUM.

3. U3mepenne 00bEMa )KUIIKOCTUA U TBEPAOTO Tea

4. Onpeoenenue pazmepos mMavlx mei.

5. Usmepenne TtemmepaTypbl TpHU TOMOIIM >KUJIKOCTHOTO TEpMOMETpa H
JaTYNKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke eunomesvl. OAIbLHOCHb NOAEMA
wapuka, nyweHHo20 20pu30HmMaibHo, mem 0oabule, 4em Ooabule 8blICOMA NYcKd.

Paszgea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BeELIECTBA

CTpoeHHMe BelIecTBA: aTroOMbl M MOJICKYNIBI, ux pazmepvi. Onvimul,
00Kazvisaouue OUCKpemHoe CmpoeHUe 8euecmad.

JBmkenue wactuil BemiectBa. CBsI3b CKOPOCTH JIBIDKCHHSI YacCTHI[ C
TemriepaTtypoil. bpoyHoBckoe nBwkenue, muddysua. Bzaumoodeiicmeue uacmuy
gewecmea: npumsaiCerue U OMmmaiKusaHue.

ArperaTHble COCTOSIHUSL BELIECTBA: CIMPOEHUE 2dA308, HCUOKOCmel U MEEPObIX
(kpucmaniuueckux) men. B3aumocesss medcoy CGOUCMBAMU 6eWeCm8 8 pPA3HbIX

1 MC — anemeHTHI cojieprkanus, BKITFOUAOIHE MEXKIIPEIMETHBIE CBA3U, KOTOPBIE MOJPOOHEE PACKPHITHI B
TEMaTHYECKOM IUITAHUPOBaHHH.

2 351ech n anee KypcuBOM 0003HAUEHBI TEMBI, M3y4EHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMMTELHOM IUiane. [lemaror
CaMOCTOSTENLHO OIpeessieT 00beM N3ydaeMoro MaTepHaia.

3 Bee JlemoncTtpanuu u JlaGopatopHbie paboThl, MPEICTABIEHHBIE B COJIEPKAHUH, JIOMYCKAETCS (MOMKHO) POBO/IUTH,
UCTIONB3Ysl MH(POPMAIOHHBIE ¥ JIEKTPOHHbIE TeXHOJIOTHHU (1I(poBbIe 00pa3oBaTesIbHBIE PECYPCHI).
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aA2pecamHblX COCMOSHUAX U UX AMOMHO-MOAEKYTAPHLIM cmpoeruem. Ocobernnocmu
azpecamHuix COCMOSIHUU 800bl.

HMemoncmpayuu®

1. HaGnrogenne 6poyHOBCKOTO ABM)KCHUS.

2. Habmonenue nuddysun.

3. HabarooeHnue ssnenutl, 00bACHAIOWUXC NPUMSICEHUEM UTU OMMAIKUBAHUEM
yacmuy eeujecmsa.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa oOuamempa amoma Mmemooom psd08 (C UCHOTL30BAHUEM
gdomoepaguii).

2. OnbIThI 110 HAOTIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl MO OOHAPYXEHUIO NEUCTBUSI CHJI MOJIEKYJSIPHOTO MPUTKEHUS
(2/1eKMpPOHHAA 0EMOHCIMPAUUSL).

Pa3nen 3. /IBuikeHue U B3aUMOAeCTBHE TeJl

Mexannueckoe nBuxkeHUe. PaBHOMepHOE U HEpPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. Cpeousisi ckopocmv npu HepasHomMepHom Osudicenuu. Pacu€T mytu u
BPEMEHU JABUKCHHUS.

SBneHune wuHepUMH. 3aKOoH uHepyuu. Bzaumoleiicmeue men KAK NPUYUHA
uUsMeHeHUuss ckopocmu o08udxceHuss men. Macca kak mepa uHepmHOCmMU Mend.
[TnotHOCTB BemecTBa. C653b NIOMHOCIU C KOJUYECMBOM MOAEKV 8 eOUHUYE 00bEMA
geujecmaa.

Cuiia kak XapakTepucTuka B3aumojneuctBus ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwto ounamomempa. SIBIEHUE TATOTCHUS] U CHUJIA
TsokecTd. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tema. HeBecoMocCTs.
Ciio)xeHue CcuJjl, HampaBJICHHBIX MO OAHOM mpsMou. PaBHomelcTByromas cui. Cuna
mpenus. Tpenue ckoavbocenusi u mpenue noxos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu®

1. HabGmronenne MeXaHHUECKOTr0 ABMKEHUS TEA.

2. N3mepenne cKkOpOCTH NPSIMOJIMHENHOTO JBUKECHHUS.

3. HaGnronenue sBaeHUs HHEPITUH.

4, HaOmronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.

5. CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TE.

6. Ciio)xeHue CuJl, HapaBJICHHBIX 1O OJTHOW MPSIMOM.

Jlabopamopnvie pabomel u onvimol

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIaprKa B )KUIAKOCTH,
MOJISITH JICKTPUICCKOTO0 aBTOMOOWIIS U T. 11.) (21eKMPOHHASA 0EMOHCIPAUUSL).

2. Omnpenenenre cpeaHel CKOPOCTH CKOJIbKEHUS OpyCKa WM IIapHKa I10
HAKJIOHHOM MJIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

% 311ech n asee NPUBOAUTCS PACUIMPEHHBIN MIEPEYEHD JAG0OPATOPHBIX PabOT U OTBITOB, U3 KOTOPOTO YUHUTEIb JIENAET
BBIOOp MO CBOEMY YCMOTPEHHIO.



4, OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsOKeHHs (nedopMarivim)
MPY>KUHBI OT IPUIOKEHHOW CHITBI.

5. OnBITHI, IEMOHCTPUPYIOITNE 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT
Beca Tella U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. JlaBjieHue TBEPABIX TeJI, JKUAKOCTEH U ra3oB

Hasnenue. Cnocobvl ymenvuienus u yseauueHus oagnenus. /lagnenue 2asa.
3asucumocms Oasnenus 2aza om o00véma, memnepamypwol. llepedaua Oasenenus
MeEPOLIMU menamu, Hcuokocmamu u eazamu. 3axon Illackansa. [Inesmamuueckue
Mawunbl. 3aBUCUMOCTD JIABJICHUS KUIAKOCTU OT Tiyounsl. Coobwaroujuecst cocyoul.
l'uopasnuuecxkue mexanuzmoi.

AtMochepa 3emian u arMmochepHoe AaBieHHe. [Ipuuunsl cyujecmeosaHus
8030ywiHol obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocghepHo2o
oasnenus. 3a8UcCUMOCb AMMOCGHEPHO20 0asleHUs. Om 8blCOMblL HAO YPOGHEM MOPAI.
IIpubopwl Ons uzmepenus ammocghepHoz2o 0asieHusl.

eticmsue srcuokocmu u 2aza Ha NOSPyrHcEHHoe 8 HUX meso. BrITalkuBaromas
(apxumenoBa) cuia. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTH JAaBJICHUA ra3a OT TeMIepaTyphl.

[lepenaua qaBneHuUs! )KUIKOCTHIO U Ta30M.

Coo0maromuecs CoCy/ibl.

['mnpaBnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTh
TeJa U MIIOTHOCTH YKUJKOCTH.

7. PaBeHCTBO BRITATKUBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus Tell: TUIaBAaHUE WJIU MOTPY>KEHUE Tell B 3aBUCUMOCTH
OT COOTHONIEHUS IIOTHOCTEHN TeJa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol

SoghkowdE

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00BhEMA MOTPYKEHHOM
B JKUJIKOCTh YacCTH TeJa.

2. OnpeneneHue BBITAIKABAIONIEH CHJIBI, JCHUCTBYIOIIEWM Ha TeJo,
MOTPYEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIECH CHIIBI, JIEMCTBYIOLICH Ha
TEJIO B KHUIKOCTU, OT MACChI Tea.

4, OnbITel, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJIKUBAIOIIECH CHIIBI,

JICUCTBYIOIIEH HA TEJO B )KUJIKOCTH, OT 00bEMa MOTPYKEHHOMN B KUJIKOCTh YaCTH Teja
Y OT IUIOTHOCTH KUIKOCTH.

S. KoncrpyupoBanue  apeomerpa  WiIM  KOHCTPYHPOBAHUE  JIOAKHU
U ONpPENECIICHUE €€ TPY30II0IbEMHOCTH.
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Paznen S. Pabora u MOIIHOCTH. JHEPIUst

Mexannyeckast pabota. MOITHOCTb.

[IpocTble MexXaHWU3MBbL: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno
pasHosecusi puiyaza. Ilpumenenue npasuia pasnosecus pvlyaza K O10Ky. «3o010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MoB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckas u NOMEHYUANbHAS  DHEPIUSL.
IIpespawenue 00H020 6uOa Mexanuueckou dHepauu 6 Opy20u. 3aKOH COXpPaHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu

1. IIpuMepsI TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomut u onsimor*

1. Omnpenenenue paboThl CUIIbI TPEHUSI IPU PABHOMEPHOM JIBHJKEHUU Tella
10 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccnenoBanue ycaoBUi paBHOBECHS pblyara.

3. N3mepenue KITA HaKJIOHHOU IIJIOCKOCTH (31eKkmpoHnHan
demoncmpayusi).

4. N3ydenne 3aKkoHa COXpPAHEHHS] MEXAHUYECKOW JSHEPIUU (2/1eKMpPOHHAA
demoncmpayusi).

8 KUIIACC

Pa3znen 6. TermioBble siBjIeHMSE

OcHo6Hble NONOJCEHUsT  MONEKVISAPHO-KUHEMUYEeCKOU Mmeopuu  CmpoeHus
sewecmea. Macca u pazmepvt amomos u monexyn. Onvimsi, noomeeparcoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIIAPHO-KUHEMUYECKOL MeopUul.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopguoie mena. ObvsicheHue c80UCmM8 2a308, HCUOKOCMeEl U
MeEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKoUu meopuu.
CmauuBaHue u KanuuiapHle aeienus. Tenniogoe pacuuperue u cocamue.

Temneparypa. Césa3p memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buaytpennsis  sHeprusi.  Cnocobvt  uzMeHeHus — GHYMpEHHel  dHepeUuU:
menionepeoaya u cogsepuierue pabomol. Buovl menionepedauu. menionposooHOCMb,
KOHBEeKYUsl, U3TYYeHUe.

KonuuectBo Temnotel. Yoenvnas mennoémxocms ewjecmea. Tennoobomer u
meniosoe pasrogecue. Ypagrnenue menjiogo2o banauca.

Ilnasnenue u omeepoesanue KpUCMALIULECKUX 8eujecms. YOoenvHas menioma
naaenenus. Ilapooopazoeanue u kondencayus. Ucnapenue (MC). Kunenue. Yoenvuas
menjoma  nNapooopaz’08anus.  3aBUCUMOCMb  MeMHepamypvl  KUneHus  om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOIIUBA. YoenbHas menioma ccopanus.

Ipunyunor pabomor mennosvix osucameneu. KIIJI mennosoco osucamensi.
Tennosvie osueamenu u 3auuma oxkpyxcaroweu cpeovt (MC).
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3axon coxpanenusn u npespawenus 3nepeuu 8 menioswvix npoyeccax (MC).
Jemoncmpayuu

1 Habmonenne OpoyHOBCKOTO IBHKEHUSI.

2 Ha6mronenue nuddysun.

3. HaOmonenwe siBneHU CMauuBaHUS U KaWDISIPHBIX SIBICHUH.

4 HabmroeHre TerIoBoro pacupeHust Tedl.

5. H3meHeHue naBieHHs ra3a Mpu U3MEHEHHH 00BbEMA M HATPEBAHHWH WIIH
OXJIAKJICHU Y.

6.  IlpaBwia u3MepeHUs: TEMIEPATYPHI.

7.  Bwuasl Temonepeaaym.

8.  OxuraxieHue npu COBEPIICHUH PaOOTHI.

9.  HarpeBaHwue npu COBEpIICHHH PaOOTH BHEIITHUMH CHIIAMH.

10. CpaBHeHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOGmoneHue KumneHus.

12. HabGnroaeHue MOCTOSHCTBA TEMITEpaTyphl MPH TIIaBICHUH.
13. Mogenu TemIoBbIX ABUTATEIEH.

Jlabopamopnwvie pabomul u onvimol

1. OnbITel MO0 OOHAPYXKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO HPUTSIAKEHUS
(2/1eKMmpOHHAA 0eEMOHCIMPAUUSL).

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIA caxapa.

3. OnpITE 110 HAOJIIOACHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KHIKOCTEH H
TBEPABIX TEII.

4. OrnpeneneHue JaBICHUS BO3IyXa B OalJIOHE HITTPHUIIA.

5. OnbIThl, NEMOHCTPUPYIOIIUE 3aBUCUMOCTH JAaBJICHUS BO3]lyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHS.

6. Ilposepka cunomesvl TUHENUHOU 3ABUCUMOCTMU OTUHBL CMOIOUKA
AHCUOKOCMU 8 MEPMOMEMPULeCcKol mpyoKe om memnepamypol.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tena B pe3yJibTare
Terionepeaayn U padboThl BHELTHUX CHUJL.

8. UccnenoBanue siBaeHUs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOU U

ropsiueu BOJBI.

9. Onpeoenenue konruuecmea menyiomol, NOJYYEHHO20 000U NPU MENI000OMeHe
C HazpemviM MemaiIuyecKum YuIuHOpPOM.

10. HccnenoBanwue mpoiiecca UCTapEeHHUS.

11. OmpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.

12.  Onpeoenenue yoenvbHol meniomsl NaAGLeHUs 1b0d.

Paznen 7. JjekTpudyecKkue 1 MArHUTHbIE SIBJICHUS

Onexmpuzayus men. J[Ba pola 3IEKTpUYECKUX 3apsnoB. B3aumopeiicTBue
3apsHKEHHBIX TEJL.

Dnektpuyeckoe mnone. [lpunyun cynepnosuyuu 21eKmpudeckux noaeu (Ha
KauecmeeHHOM YPOBHe).
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Hocumenu snexmpuueckux 3apsaoos. DleMeHmapHull d1eKmpudeckuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUYECKOTO
3apsiia.

DNEeKTpUYEeCKUl TOK. VYcnosus cywecmeosanuss 31eKmpuyeckoeo moKd.
HNcTOouyHMKM TOCTOSIHHOTO ToOKa. JIeWCTBUS H3JIEKTPUYECKOro ToKa (TEILIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpudecKull mox 8 HCUOKOCHAX U 2a3dx.

PaGota W MOIIHOCTH DJJIEKTPUUECKOTO TOKa. 3akon Jicoyra—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 8 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIEeKTpuueckoe HampspkeHue. COMpOTHBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eeujecmsea. 3akoH OMa NSl ydacTKa IIETH.
[TocnenoBaTrenbHOE W MApaAJUIENIBHOE COEAMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHue.

[TocTosiHHBIE MarHUTHI. B3auMoaeHCTBUE OCTOAHHBIX MATHUTOB. Mazcnumioe
none. Macnumnoe none 3emau u e2o 3Hauenue 0ns HcusHu Ha 3emie. Onovim Ipcmeoa.
Mazenummnoe none anekmpuueckozo moxa. llpumenenue 21eKmpomasHumos 8 mexHuxe.
eiicmeue macHumHo20 NONA HA NPOBOOHUK C MOKOM. JINeKmpoosucamens
nocmosanHo2o moxa. Mcnonvzoeanue snexmpoosucamenei 8 MEeXHUYeCKUx ycm-
poucmeax u Ha mpaLcnopme.

Onvimur @apaoes. Henenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noryueHus 21eKmpudecko dHepauu. INEKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX UICTOUYHUKAX SHEPTHUHU.

Hemoncmpauuu
DJIeKTpU3aLus TEN.

JIBa poaa 3JIEKTPUYECKUX 3aPSIIOB M B3AMMOJICVCTBUE 3apsIKEHHBIX TE.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.
DIIeKTpOCTaTUYECKAst HHAYKIHS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUS DIEKTPUYECKOTO TOKA.

0. DACKTPUYECKUI TOK B KUIAKOCTH.

11. T 'a3oBwIit pa3ps.

12. H3mepeHue cUiibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HAMIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTUBICHUIA.

15. BsaumonencTBre NOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH pa3JIeJICHUS TTOJFOCOB MarHUTA.
17. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18.  OmmiT OpcTena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20.  JleiicTBHE MAarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUraTeNb MOCTOSHHOTO TOKA.

22. HWccnenoBaHue sIBICHUS SJIEKTPOMArHUTHOM UHIYKITUU.
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23.  Omnprter dapanes.

24. 3aBHCHMOCTb HAMpaBIEHUS WHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HHKHOBEHHUSI.

25.  DueKxTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padomul u onvimul

1. OnpiTel 1O HAOMIOACHHUIO JJICKTPU3AIMH Tl HHIYKIUEH U Tpu
CONPUKOCHOBEHHH.

2. UccnenoBanue AeMCTBUS BJIEKTPUYECKOTO TOJIE HAa TPOBOAHUKUA U
JTUDJIEKTPUKH.

3. COopka 1 npoBepka padboThI IEKTPUUYECKOMN IIEMU TOCTOSHHOTO TOKA.

4, N3mepenue u peryaupoBaHie CUIIbI TOKA.

S. N3mepenue u peryampoBaHie HAMPSKEHUS.

6.  HUccrneoosanue 3asucumocmu cuivl mokd, uoywe2o yepes pe3ucmop, om
CONPOMUBIEHUS Pe3UCMOPA U HANPANCEHUS. HA Pe3UCmOpe.

7. Onvimei, oemMoHcmpupylowjue  3a8UCUMOCMb 9NEeKMPU1EecKo2o

conpomueleHuA leOGO()HuKCl om eco a]lqul, I’ZJZOM/;CZ()M nonepevHoco cevdyerHus u
mamepuaida.

8.  Ilposepxa npasuna cnodicenus HAnNpAXCeHull npu nocied08amenbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9.  Ilposepxa npasuna ons cuibl MOKa NpU NAPANIETLHOM COEOUHEHUU
Pe3UCMOPO8.

10. Ompenenenne paboThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OmpeneneHre MOUTHOCTH DJIEKTPUYECKOTO TOKa, BBIICIAEMON Ha
pe3ucrope.

12. HccnenpoBaHue 3aBUCUMOCTU CHUJIBI TOKA, UIIYIIETO Yepe3 JIAMIIOYKY, OT
HANpsHKECHHS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnenoBaHWe MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHue MarHMTHOTO TIOJA TIOCTOSSHHBIX MArHUTOB TIpHU HX
00bEIMHEHUU U Pa3JICTICHUH.

16. HccnenoBanue NeWCTBHS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OneITel, AEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI B3aUMOACHCTBUS
KaTYIIKA ¢ TOKOM ¥ MarHWTa OT CHJIBI TOKa M HAIPABIICHUS TOKA B KaTYIITKE.

18. M3yueHue aecTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19.  Kouncmpyuposanue u uzyuenue pabomuol 31eKmMpoO8Uameis.

20. UMsmepenue KIIJ] anekTpoaBuraTenbHONW yCTAaHOBKH.

21. OmnbpITel MO UCCIEAOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOW WHIYKIIMH:
MCCJIEIOBaHNE U3MEHEHU 3HAUCHUSI M HAMPABIICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHUSA
Mexanuyeckoe ABWKeHHWe. MarepuanbHas Touka. CucteMa oOTcuéra.
OTHOCUTENIBHOCTh MEXAaHMYECKOrOo JABWKEHHUA. PaBHOMeEpHOE MPsSMOJUHEHHOE
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nBwxenue. Hepasnomepnoe npsamonuneiinoe ogudicenue. CpenHsisi u MeHOBEHHAs
CKOpOCMb mena npu HepasHOMEPHOM OBUINCEHUU.

Yckopenue. PasHnoyckopennoe  npamonumeunoe ogudxcenue. (CBOOOTHOE
nagenue. Onvimot I anunes.

Jlunetinas u yenosas ckopocmu. L{lenmpocmpemumenshoe yckopenue.

[lepBoiii 3ak0H Hprorona. Bropoi 3akon Herotona. Tperuit 3akon HproTona.
Ipunyun cynepnozuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs NOKosl, Opyaue uobl MpPeHUsL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHE CBOOOIHOTO
nageHus. /euscernue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue marepuanbHOU TOYKH. AOconomno meépooe meno. Pasnosecue
MeEpPO02o mena ¢ 3aKpeniéHHou ocbio epaujenuss. MoMeHT cunibl. Llenmp msascecmu.

Nmnynsc tena. Uzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
nmnyibsca. PeaktuBnoe asmxenue (MC).

Mexanuueckasi paboTa 1 MOIIHOCTb. PaboTa cuil TsxKecTu, ynpy2ocmu, mpeHus.
Ceszb  omepeuu u pabomwi. lloTeHIMabHAST SHEPIrUsl Tena, MOAHITOrO HaJ
MMOBEPXHOCTBIO 3eMIIU. [lomenyuanvhas snepeus cocamou npyxcunsl. Kunernueckas
sHeprusd. Teopema o Kumemuyeckou 3Hepeuu. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTHUH.

Hemoncmpauuu

1. Hab6nronenue MexaHn4ecKkoro ABMKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TE
OoTCU€Ta.

2. CpaBHeHHE TyTEeHd U TPACKTOPUN ABUKEHHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEBHO Pa3HBIX TEJl OTCYETA.

3. N3mepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHEHHOTO JIBHXKCHUSI.

4, UccnenoBanue npu3HaKkoB paBHOYCKOPEHHOTO IBUKEHUS.

S. HaGnronenue nBMXKeHUS Tella Mo OKPYKHOCTH.

6. HaOnronenne MexXaHWMYECKUX SBJICHUM, MPOUCXOJAIIMX B CHCTEME

orcuéra «Temexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH>)KEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHUS T€JIa OT MAcChl Tela U JAEHUCTBYIOIIEH HA HETO
CHJIBI.

8. Hab6nronenue paBeHCTBA CUIT IPU B3aUMOJICHCTBUU TEJL.

9.  H3MeHeHue Beca Teja NpU YCKOPEHHOM JABM)KEHUU.

10. Tlepemaua uMmrnynbca Mpy B3aUMOJICHUCTBUU TEIL.

11. TIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

12.  CoxpaHeHue UMIyJIbca MPU HEYIIPYTOM B3aUMOICHCTBHUHU.

13. CoxpaHeHue UMITyJIbca P a0COIIOTHO YIPYTOM B3aUMOJIEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUS.

15. CoxpaHeHHre MEXaHUYECKON PHEPTUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHe MEXaHMYECKONM DSHEPruu Mpu ABUKEHUU Tella TOJ
JNEUCTBUEM IIPYKUHBI.
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Jlabopamopnwie pabomul u onvimoul

1. Koncmpyuposanue mpaxma 0ons pazeona u 0anbHeuue2o0 pagHoMepHO20
OBUIICEHUSL WAPUKA UTU TNENEHCKU.

2. OrnpeneneHue CpelHEM CKOPOCTU CKOJIbKEHUS OpycKa WM JBUKEHUS
IIaPUKA 10 HAKIOHHOU IUIOCKOCTH.

3. OmnpeneneHrne yCKOPEHHs Tella MPH PaBHOYCKOPEHHOM JIBIDKCHHH TI0
HAaKJIOHHOW IUIOCKOCTH.

4.  HccnemoBaHWE 3aBHUCHMOCTH IyTH OT BPEMEHH TPU PaBHOYCKOPEHHOM
IBYKCHUH O€3 HadaJbHOWU CKOPOCTH.

5. Ilposepka eunomesvi: eciu nNpu pasHOYCKOPEHHOM O8UdCEHUU Oe3

HayaibHoU CKopocmu nymu OMHOCAMCA KAdK pﬂd HeYemmwix qucesnl, mo
coomeemcmeyrowue npomesrNCymKu e6pemeru OOUHAKOBYL.

6.  HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI
HOPMAJIBHOTO JaBJICHUS.

7. Onpenenenne ko3hPUIEHTa TPEHUS CKOJIBKEHUS.

8.  Omnpenenenue KECTKOCTU NPYKUHBI.

9.  Onpenenenue paboThI CUIIBI TPEHUS TPU PAaBHOMEPHOM JIBIDKEHUU Tela

10 TOPU30HTAIBEHON TTOBEPXHOCTH.

10. Ormpenenenne pabOTBI CHUJIBI  YOPYTOCTH TPH  TOIBEME Tpy3a
C CTIOJIb30BaHUEM HETIOIBIKHOTO U TTOJABMYKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Paznen 9. Mexanuveckue KoJie0aHUS U BOJTHBI

KonebarenbHoe npmxenune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUN: TIEPHO/I,
4acToTa, aMImiutyga. Mamemamuyeckui u npyscunHvii maamuuku. [Ipeepawenue
9HepauU npu Ko1ebamenbHOM 0BUNCEHUU.

3aryxatoiue konedanus. BeiHyx)aeHHbIe KoaeOaHus. Pe3zoHaHc.

Mexanuueckue BoJiIHBI. CBOHCTBAa MEXaHUYECKUX BOJH. [IpodonvHble u
nonepeumvle 80Hbl. [{MUHA 80IHbI U CKOPOCb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 MBEPOOM meie, ceticmudeckue 8oHbl (MC).

3ByK. I pomrkocms 38yka u evicoma moua. Ompadsicenue 38yka. Hngpaszsyx u
VIbMPA36YK.

Jemoncmpayuu

1. HaOmronenne xoseOaHUM Tea MOX NEWCTBUEM CHIIBI TSKECTH M CHJIBI
YIOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

4, PacnipocTpanenue npo10abHBIX U TIONEPEYHBIX BOJIH.

5. Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimol
1. Onpenenenue YacToThl M Tepuoda KoJieOaHMM MaTeMaTH4eCKOro
MasiTHUKA.
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2. OnpeneneHye 4acTOThl M NEepHOaa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
(2/1eKMmpPOHHAA 0eEMOHCIPAYUSL).

3. HccnenoBanue 3aBUCHMOCTH TIEpHUOa KOJICOaHUH MOIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4, HccnenoBanne 3aBUCMMOCTH  TepuoAa  KOJEOaHW  MPYKHUHHOTO
MAasiITHHKA OT MAacCChl Tpy3a (21eKMPOHHASA 0eMOHCMPAYUsL).

5. [TpoBepka HE3aBUCUMOCTH MEPHOJIa KoJaeOaHu Tpy3a, MOABEHICHHOTO K
HUTH, OT MacChl rpysa.

6. OneITBl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb TMEpHoJa  KoJieOaHUU
NPYXUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. N3mepenne  yckopeHHss  CBOOOJHOrO  TAACHUS  (271eKmpOHHAA
demoncmpayus).

Pazgeua 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbIE BOJHBI

DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
IneKmpoMasHumuslx 60aH. ILllkana anekmpomacHummusix 601H. Hcnonvsosanue
INEKMPOMASHUMHBIX 80JIH Ol COMOBOU CEA3U.

DJekTpoMarHuTHas mnpupoja cBeta. CKoOpocTh cBeTa. BonaHOBBIE CBOMCTBA

CBETa.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie pabomut u onsimor*

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO
tenedona.

Paznen 11. CBeroBble SIBJICHUA

JIyueBas mojzenb cBera. Microunuku cBera. [lpsamonuneiinoe pacnpocmpamneHue
ceema. 3ammenusi Coanya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3axoH
ompasicenus ceema.

[IpenomiieHne cBeTa. 3aKOH mOpenomyieHUsl cBeta. [loninoe 6HympenHee
ompadicenue ceema. Flcnonvzoganue nNoONHO20 GHYMPEHHE20 OMPANCEHUs 8
ONMUYECKUX c8emoBooax.

Jlunza. Xonm nyuwedr B nmH3E. Onmuueckas cucmema g@omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopykocmo u
0aIbHO30PKOCHIb.

Paznoowcenue 6enoco ceema 6 cnexkmp. Onvimvr Hvromona. Cnooicenue
CNEeKMpalbHbIX YEEMO8.

Hemoncmpauuu
[IpssiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

ONTHYECKUN CBETOBO/.

o0 E

17



6 Xon nydyei B coOuparolei JImH3e.

7 XoJ Jiyder B paCCEHUBAIOIIEH JIMH3E.

8. [Tonyyenue n300pakeHUi ¢ TOMOIIBIO JINH3.

Q. [Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mopens rnaza.

11. PaznoxeHue 6€10T0 CBETA B CIIEKTP.

12. Tlomydenue Genoro cBeTa MpH CIOKEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwie pabomel u onvimoul

1. HccnenoBanue 3aBUCUMOCTH yria OTPaKEHUsI CBETOBOIO Jiyda OT yria
najeHusl.

2. N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJIa MIPEIOMIICHUS CBETOBOTO JIyda OT yrIJia
naZieHUsl Ha TPaAHUIIE «BO3TYX—CTEKIIO.

4, [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

S. Onpenenenre (OKYCHOTO pacCTOSHUS U ONITUYECKOW CUJIbI COOMparolen
JIVH3BI (21eKMPOHHAA 0eMOHCMPAYUsL).

6. OneITel MO Pa3loKEHHIO OEJI0oro CBETa B CIEKTP (271eKmpoHHas
oemoncmpayusi).

7. OnBITE IO BOCTIPUATHIO IBETA MPEAMETOB IPH WX HAOIIOACHUHU 4epe3

[IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanTOBbBIE IBJICHUSA

Onvimovl Pezepgopoa w mninanetapHas Mojenb atoma. Moxens atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeot.

PanuoaktuBHOCTE. Anbgha-, 6ema- u eamma-usnydenusi. CTpOCHHE aTOMHOTO
anpa. Hyknonnas modens amomnoz2o aopa. Mzomonwl. Paouoakmusmwvie npespaujerus.
Ilepuoo nonypacnaoa amomuwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO 4YHUCEI.
Pearxyuu cunmesa u denenus si0ep. Mcmounuxu snepeuu Connya u 36é30 (MC).

SnepHast sHepretuka. Jleiicmeus paouoaKmueHbIX U3IAYYEHUN HA HCUBbLLE
opeanuzmol (MC).

Jemoncmpayuu
CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CnexTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/ia.

Hab6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHUBHPYIONTUX U3ITYUCHUH.

Peructpanus nznydeHus: IpUpPOJAHBIX MUHEPATIOB U MPOAYKTOB.
JIaﬁopamopubze pabomul u onvimout

R N

1.  HabnwooeHnue cniowHblx u 1UHeu4amsix CHeKmpo8 u3jyyeHus.

2. HccnenoBanne TPEeKOB: U3MEPEHUE SHEPTHM YACTULBI IO TOPMO3HOMY
nyTH (1o ¢poTorpapusimM) (21eKmpoHHas 0eMOHCmPayus).

3. N3mepenue pagnoakTUBHOTO (POHA (971€KMPOHHAA OeMOHCMPAay ).
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IHoBTOpPHUTEIHLHO-00001IAO AT MOY b

[ToBTOpHUTENHEHO-00001IAI0IINN MOAY/Ib IPEIHA3HAYECH JJI CUCTEMAaTU3alluu U
00001IEeHHS TPEAMETHOTO COACPKAHMS U OTBITA ACSITEIbHOCTH, TPUOOPETEHHOTO NPU
M3YYEHHUU BCEro Kypca (pU3UKu.

[Ipy M3y4eHUM TAHHOTO MOIYJIS PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS BHJIbI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYHMBAETCS JOCTHKEHUE NPEIMETHBIX U
METanpeIMETHBIX TUTAHUPYEMBIX Pe3yIbTaTOB 00yUeHUs, (POPMUPYETCS €CTECTBEHHO-
Hay4dHas TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOA0B UCCIIEIOBAHNUS SIBJICHUI IPUP OB
U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBIACHATh (PUINUECKUE SIBICHUS, NPUMEHSISA
[OJIyYCHHBIC 3HAHMs, pelmarb 3aJadd, B TOM 4YHUCJIE KadyeCTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AESATEIBHOCTHBIN XapaKTep JaHHOIO pasziella peanu3yercs 3a
CYET TOTO, YTO y4YalMeCs BBIIOJIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJIYYEHHBIX 3HAaHWW pacro3HaBaThb M HAYYHO OOBICHATH
(u3nUecKue BIECHUS B OKPYKaIOIIEH MPUPOAE U MOBCETHEBHON KU3HU;

" MCIOJIB30BaTh MO/ PYKOBOACTBOM II€1arora Hay4yHble METOJbI UCCIEIOBAHUS
(u3MYECKUX SABICHUW, B TOM 4YHCJIE JJII NPOBEPKH THUIOTE3 U MOIYyYEHUs
TEOPETHUYECKUX BBIBOJOB;

" OOBSCHATH C OMOPOM HA JUAAKTUYECKHI Marepuall mocie OOCYXIECHHS C
MEJaroroM Hay4Hble OCHOBbI HauOoiee BaXHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJIOTUI, HampHuMep, MPaKTUYECKOTO HCIIOIb30BAaHUS Pa3IUYHBIX HCTOYHUKOB
DHEPIUHA HAa OCHOBE 3aKOHA IIPEBPAICHMSI U COXPAHEHUS BCEX H3BECTHBIX BHJIOB
SHEPTHUH.

Kaxxas u3 TeM JaHHOTO pa3zelia BKI0YAeT SKCIEPUMEHTAIIBHOE UCCIIEOBAHUE
0000LIalONIero xapakrepa Ha YCMOTpPEHHE IeJarora M mpu ero nomMomu. Pazgen
3aBepulaeTcss MPOBEJCHUEM JTUArHOCTHUYECKOM M OIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

IIpuMepHBbIE KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHUAJIbI

Hrorosbliii Tect no ¢pusnke 7 Kiace

1. YTo U3 nepeuncieHHoro OTHOCUTCS K (PU3UUECKUM SIBICHUSM?
1) monekyna 2) naByeHHE 3) xunomerp 4) 3010TO

2. YTo U3 nepeyrcieHHoro sBisercs (pu3nuecKoi BeITUUYUHON?
l)cexkynna  2) cuna 3) Bart 4) Ixoynb

3. Uro siBneTcs eMMHULIEH Macchl B MeXAyHapOAHOU cUCTeME eUHULL?
1)kunorpamm 2) Barr 3) Hetoton  4) /Ixoyinb

4. Ilpn u3MepeHuu JUIMHBI KapaHJamia JIMHEUKON C [eHOW JeneHus | ¢M y4eHHMK OIpenesni, 4To
MCKOMasl JUIMHA JIKUT MEXIY Tpuxamu ¢ uuppamu 14 u 15. Kak npaBuiabHO 3anmucarh pe3ynbTaT
U3MEpPEHHUs?

)14+l em  2)14+2cm 3) 15+l em 4) 1540,5 cm

5.Teno coxpaHnsieT cBoil 006EM 1 (hopMy. B Kakom arperaTHoM COCTOSIHUM HaXOJIUTCS BEIIECTBO?
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1) B xuakomM 2) B TBEpAOM 3) B ra3000pa3HoM  4) MOKET HaXOAMTHCS B IIOOOM
COCTOSTHUH
. B A
6. Ha puc. M3o0paxkén rpapuk 3aBHCHUMOCTH IyTH OT BPEMEHH IPHU
PaBHOMEPHOM JIBM)KEHUH OTPEACTUTE CKOPOCTh JIBHKCHHS 12 b
1) 4wm/c 2)2m/c 3)0,25m/c 4) 8 wm/c .
7. Temmo o0bémoM 20 cM>® COCTOMT M3 BElIeCTBa IUIOTHOCTBIO 7,3 r/em®. 4 L
KakoBa macca tena?

1)0,146r  2) 146r 3) 2,74r 4) 2,74 xr

8. C kako# CUJION MPUTATUBAETCA K 3€MJIE TE€JIO Maccoil 5 Kr?
1)SH 2) Skr 3)50H 4) 50 kr

9. Kakoe maBieHue oKa3bIBaeT CTOJIO BOAKI BEICOTON 10M?
1) 10 I1a 2) 1000 Ila 3) 10000 ITa 4) 100000 ITa

10. Tpu Tena oguHAKOBOTO 00BEMA MOJHOCTHIO IOTPY>KEHBI B OJIHY U TY )K€ )KUIKOCTh. [lepBoe Teno
OJIOBSTHHOE, BTOPOE - CBHHIIOBOE, TPEThE TEJIO JiepeBsiHHOE. Ha kakoe u3 HUX AEMCTBYET MEHbIIas

apxumenoBa cuia?
1) Ha 0JIOBSIHHOE 2) Ha CBHHIIOBOE 3) Ha nepeBsIHHOE
4) Ha Bce TpH TeJjla apXUMEI0Ba CHIIa AEUCTBYET OJJUHAKOBO.

11. AtmocdepHoe naBiieHHE Y TOIHOXKHUSI TOPBI:
1) MeHbI1Ie, YEM Y BEPIUINHBL, 2) GombllIe, 4YeM Y BEpIINHBL;
3) Takoe ke Kak Ha BEpIIUHE; 4) HEBO3MOKHO OTBETHUTb.

12. Kakum pu3mgeckuM mpudopoM U3MEPSIOT JaBIICHUE BHYTPH KUIKOCTH?
1) repmomeTpoM  2) maHOMeTpoM  3) GapomeTpoM  4) TMHAMOMETPOM

13. B xakoM cityyae coBepiaeTcs MexaHuueckas padoTa:
1) Ha cTOJIE CTOUT THPS; 2) Ha TIPY’KUHE BUCHUT TPY3; 3) TPAKTOP TSHET MPHIIETI;
4) ciopTcMeH TTpo0exai Kpyr Mo CTauoOHYy.

Kirroun k Texcty KUM

1(2(3(4|5|6|7|8|9(10|11|12 |13

2111111212344 |2 |23

Tabauna IlepeBon 6a1710B K 5-0a/171LHOMH 0TMeETKe

bannsr OTtMmeTKa

11-13 6annos OtMmeTKa «5»
8-10 GaiioB OtMmeTKa «4»
5-9 6auioB OtMmeTKa «3»
0-4 6amnos OtmMmeTKa «2»
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HTorosblii TecT no ¢pusuke 8 kiace

1. BHyTpeHHsIsl SHEpTHsl CBUHIIOBOTO TEJIa H3MEHUTCS, SCITH:
a) CWIILHO YJIApUTh TI0 HEMY MOJIOTKOM;
0) MOTHATE €T0 Hall 3eMIICH;
B) OpPOCHTH €r0 TOPHU30HTAIBHO;
T') U3MCHUTH HEJb34.

2. Kakoii Buz Temonepeaadn HabIr0aeTes Ipyu 000rpeBaHul KOMHATHI OaTapeeil BOASHOTO OTOIICHUS?
a) TETIOMPOBOJHOCTE;
0) KOHBEKITHS;
B) U3JIy4YCHHE.
T') BCEMH TpeMs CITOCO0aMU OTMHAKOBO.

3. Kakas ¢usudeckas BennunHa 0603HayaeTcsi OyKBOH A U UMEET pa3MepHOCTb [{oic/ke?
a) yAebHas TeTUIOEMKOCTb;
0) yenpHas TETUIOTa CTOPAaHUs TOTUIHBA;
B) yIeNIbHAs TEIUIOTA TUIABJICHHS;
T') yaeJabHasl TEIUI0Ta MapooOpa3oOBaHusI.

4. B mpouiecce KUMIEHHUS TEMIIEPaTypa YKUIKOCTH. . .
a) YBEITUIUBACTCS;
0) He U3MEHSIETCS;
B) YMEHBIIIaeTCs;
T') HET MPaBUIIBHOTO OTBETA.

5. Ecau Tena B3aMMHO OTTaJIKUBAIOTCS, TO 3TO 3HAYUT, YTO OHH 3aPSDKEHBI ...
a) OTPHUIIATENHHO;
0) pa3HOMMEHHO;
B) OJTHOMMEHHO;
T') TTOJIOKUTENBHO.

6. CompoTHBIICHHE BBIYHUCIAETCS 10 (HopMyIIe:
a) R=1/U; 0) R=U/;
B) R = U*]; I') NpaBWIBHON (OPMYJIIBI HET.

7. VI3 kakoro moJiroca MarduTa BBIXOOAT JIMHUK MAarHUTHOTO IMOJIst?
a) U3 CEBEPHOTO; 0) U3 F0KHOTO;
B) U3 O0OUX TOJIOCOB; T') HE BBIXOJIAT.

8.Ecnu anexTpryeckuii 3apsy] IBHKETCSI, TO BOKPYT HETO CYIIECTBYET:
a) TOJBKO MarHUTHOE TI0JIC;
0) TOIBKO IEKTPUIECKOE TIOJIE;
B) M 3JICKTPUIECKOE M MaTHUTHOE TI0JIE;
') HUKaKOT O TIOJIS HET.

9. Yron Mex 1y majaromyuM U OTpaXeHHBIMH JTydamMu paBeH 60 rpagycoB. Uemy paBeH yroi OTpaxeHHs ?
a) 20 rpagycos; 6) 30 rpamycos;
B) 60 rpamycos; B) 0 rpagycos.

10. Kakoe n3o0paxeHHe NOIyJYaeTcs Ha ceTyaTKe riia3a yesloBeka?
a) YBEJIIMYEHHOE, JICHCTBUTEIHHOE, IIEPEBEPHYTOE;
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0) yMEHBIIICHHOE, JIEHCTBUTEIHHOE, IIEPEBEPHYTOE;

B) YBEITUYECHHOE, MHUMOE, MPSIMOE;

') YMEHBIIICHHOE, MHUMOE, TIPSIMOE.
11. Kakoe KoIu4ecTBO TEIIOTHI HEOOX0IUMO COOOIIUTH BOJIe Maccol 1 xe, uroObl HarpeTs ee oT 10° mo 20°
C? VY nenbHas TerioeMKocTh Bonbl 4200 [owc/xe - °C?

a) 21000 [, 0) 4200 o,

B) 42000 Zorc; r) 2100 e,

12.Kakoe KoIruecTBO TEIIOTHI BBIJICTUTCS B TIPOBOIHUKE cOMpoTUBIIeHHEM | Om B TeueHHe
30 cexyHn nipu cuie Toka 4 A?

a) 1 o 0) 8 [orc
B) 120 Joxc; r) 480 /.
13. Pabota, coBepmenHas TokoM 3a 600 cexynn, cocrapmsieT 15000 Jforc. Yemy paBHa MOIITHOCTH TOKa?
a) 15 Bm; 0) 25 Bm;
B) 150 Bm. r) 250 Bm.
Kirroun k rekcty KUM

112|3|4|5|/6|7]8({9/10|11|12 |13

a|6|/B|O|B|a|B|B|O|O|B| T | O

Tabauua Ilepeson 6217108 K 5-0a/171bHOH 0TMETKe

bannsr OTMeTKa

11-13 6amnoB OTMeTKa «5»
8-10 6amoB OTtMeTKa «4»
5-9 6autoB OtMeTKa «3»
0-4 6autoB OTtMeTKa «2»

Hrorosblii TecT no ¢pusuke 9 kiacc.

1. Inst kaxxaoro GU3N4ecKoro MoHsATHS U3 TIepBOro cTos0a noadepuTe COOTBETCTBYIOIIUN IpUMEp
U3 BTOPOTO CTONOIA.

OU3NYECKUE ITOHATUA IMPUMEPBI
A) duznyeckasi BeTUIMHA 1) unTepdepeHuus
b) enuaMIa hU3NYECKON BEITMIMHBI 2) CHEeKTPOCKOII
B) ¢usnueckuii npudop 3) uactora
4) repr
5) nmucnepcus
A b B

2. Maspuuk M J€BOYKA TAHYT BEPEBKY 3a IMPOTHUBOIOJIOXKHBIE KOHIBI. [IeBOUKa MOXKET TAHYTH C
cuioii He 6onee 50 H, a manpunk — ¢ cunnoit 150 H. C xakoii cuiioif OHM MOTYT HaTsHYTh BEpEBKY,
HE C/IBUTasiCh, CTOSI HA OJJHOM MecTe?

1)50 H
2) 100 H
3) 150 H
4)200 H
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v, M/e
3. Ha pucynke mnpencraBieH rpaduK 3aBUCHMOCTH  CKOPOCTH 51

BEJIOCUNIEANCTa OT BPEMEHH. 3a MepBble 2 C JBIKECHUS KUHETHYECKas

44.
SHEPIUs BEJIOCHUIIENCTA YBEIHMYUIACH.

31
1) B2 paza

2 1
2) B 3 pa3a 14
3) B4 paza

0

4)B 9 pa3

4. Jluck paBHOMEPHO BpallaeTCs BOKPYI OCH, KOTOpas INEPIEHIUKYJsSpHA IJIOCKOCTU JHUCKa U
IIPOXOJIUT Yepe3 ero HeHTp. K miockocTu aucka MpUIMIUIM MEJIKHE NECUMHKH. YeTblpe yueHHKa
HApUCOBAIH IpadUK 3aBHCUMOCTH MOZYJSI CKOPOCTH V MECYMHKH OT e€ paccTtosiHus R 1o meHTpa
nucka. Kakoit rpaguk siBasieTcst npaBuiIibHbIM?

® ®

® @
v v v |/ v l/
"(, 0 R 0 R

0

1)1
2) 2
3)3
4) 4

5. B cocyn akkypaTHO HajlWiId, HE IepeMelInBas, MeAHbIM Kymopoc u Boay. CHawana cocyn
MOMECTHJIM B XOJIOJMJIBHUK, a 3aTeM IepecTaBWId B TEMIYHO KOMHATy. UYTo Hpou30oHAET co
CKOpOCThIO AU Py3un?

1) yBenuuures
2) yMEHbILIUTCS
3) HE U3MEHUTCS

4) OTBET 3aBUCHUT OT aTMOC(HEPHOTO AABJICHUS
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6. Ha pucyHke npuBeeHbI CXEMBbI TPEX JIEKTPUUYECKUX 1ieneil. B Kakux 13 HUX JJaMIo4Ka HE TOPUT?
DNEeKTPUYECKHUE KITIOYH BE3/I€ PA30OMKHYTHI.

| ®%)’-ﬁ] ® ®

1) Tonpko A

\
\

2) Tonpko b
3)AuB
4)buB

7. C OMOIIBIO TOHKOW cOOMpAIOIIel TMH3BI YUEHUK X04eT MOJYYHTh n300pakeHue npeamera AB,
pac-NoJI0kKHUB €ro OTHOCUTENIBHO JIMH3BI TAK, KaK IOKa3aHO HAa PUCYHKE.

-

0

N T TP T T
\T [ [1T& 1 [lo

W3 npe10’keHHOT0 TepeyuHs YTBEpKACHUH BBIOEpHUTE JBa IPABUIIBHBIX. Y KaKUTE UX HOMEpa.

1) N306paxenue npeamera OyAeT yMEHbIIEHHBIM.

2) Pacctosnue ot Touku B 10 11H3bI O0bIIIE, UEM PACCTOSIHUE OT JIMH3BI A0 N300paxeHust Touku B.
3) PaccrosiHue OT TOUKH A /10 TUH3bI MEHbBILIE PACCTOSIHUS OT JIMH3bI 10 U300pakeHUs TOUKH A.

4) PaccrostHue oT TOYkM B 10 NMWH3BI Ha 2 KIETKM MEHBINE, YeM PACCTOSHHE OT JIMH3BI JIO
n300pakeHust TOUuku B.

5) Jlunus, coenuustomas Touku A u B, Oyner nmapajmiensHa JIMHUU, COSIUHSIONIEH U300pakeHUs
Touek A u B.

8. KameHnp neXWT Ha JHE COCyJa, MOJHOCTBIO MOTPYKEHHBIA B BOy. M3MeHuTcs nmu (M eciau
W3MEHUTCS, TO KakK) JaBJeHWE KaMHs Ha JHO, €CJIM B BOAY J00aBHUTH MOBapeHHYIO coiib? OTBET
TTOSICHUTE.
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9. Temo maccoil 2kr gsuxerca ¢ yckopenueMm 0,5M/c’. UeMy paBHA paBHOJEHCTBYIOHIAs CHJI,
JNEHCTBYIOLIUX Ha TEJO?

Kuntoun k recty KUM

1 2|3|4|5|6]|7 8 9

342114 |2|1|4| 34| ymenpmurcs | 1H

Tabmuna [TepeBo 6amIoOB K 5-0a/UIEHOM OTMETKE

Bamnsl OTMmeTKa

8-9 Gamios Ot1MeTKa «5»
7-8 6amnos OTMeTKa «4»
5-6 6amios OtMeTKa «3»
0-4 6autoB OtMeTKa «2»

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O IIPEIAMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHU A

B nenom pesynbratel ocBoeHHs oOydaromumucs ¢ 3[1P yueOHOro mnpeamera
«Du3uka» JTOJDKHBI COBMAJaTh C pe3yJbTaTaMH padoueil MporpaMMbl OCHOBHOI'O
ob1ero oOpa3oBaHusI.

HaunGoiee 3HaUNMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pe3ynbraTte nzyuenust Gu3MKM Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUS y
oOyuarorierocs ¢ 3I1P OynyT cdopMupoBaHbI CleAyIOMNE TUYHOCTHBIE PE3yIbTaThl B
JacTH:

1) maTpuOTHYECKOTO BOCITUTAHUS

IIPOSIBJIECHUE MHTEPECA K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(bu3nYecKoi HAyKH;

IIEHHOCTHOE OTHOIIICHUE K TIOCTHYKCHUSAM POCCUUCKUX YUEHBIX-(PU3HKOB,;

2) TpakJIaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUU OOIIECTBEHHO-3HAYUMBIX U
TUYECKUX TMPOOJEM, CBS3aHHBIX C TPAKTUYECKUM TPUMEHEHUEM JTOCTKCHHMA
bu3uKY;

OCO3HAHWE BAXHOCTU MOPAIBHO-ITHYECKUX TMPHUHIIAIIOB B JEATEIHLHOCTH
YYEHOTO;

3) 3CTETUUYECKOT0 BOCIIUTAHUS:

BOCIIPHUSTUE DCTETUYECKUX KAYECTB (PU3MUECKOW HAyKU: €€ TapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHHYHOCTH;
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4) LEeHHOCTH HAyYHOT'O IMO3HAHUS:

OCO3HaHUE IEHHOCTU (PU3NUECKON HAyKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BAKHEUIIEW COCTABIAIOIIEN KYJIbTYPHI;

pa3BUTHE HAYYHOW JIOOO3HATENPHOCTH, HWHTEpeca K HCCIeI0BaTENbCKON
NEeSATENbHOCTH;

5) bopMupOBaHUA KyIbTYPbI 3J0POBBS M SMOIIMOHATIBHOTO OJIArOMOTYYHs:

OCO3HaHME LIEHHOCTM 0e30macHoro oOpa3a JKH3HMU B  COBPEMEHHOM
TEXHOJOTMYECKOM MHUPE, BAXKHOCTH IPaBUJl OE30MIACHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JI0pOTrax, ¢ AMEKTPUUECKUM U TEIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBHUSAX;

c(pOpMUPOBAHHOCTb HaBbIKa PeQIIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY
M TaKOTO K€ MpaBa y APyroro 4eloBeKa;

6) Tpy10BOTO BOCIIUTAHUS:

7) aKTHBHOE y4yaCTHE€ B PEIICHUU MPAKTUYECKUX 3ahay (B paMKax CEMbH,
o0pa3oBaTeNpbHON  OpraHW3alyy,  HACEJIEHHOrO0  IyHKTAa, POJHOIO  Kpas)
TEXHOJIOTHYECKOW M COLMAIbHOW HANpaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE H
(U3MYEeCKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO NMPodecCuid, CBI3aHHBIX ¢ (PU3UKOII;

8) PKOJIOTHUYECKOT0 BOCIIMTAHUS:

OpUEHTalMd Ha MNPUMEHEHHE (PU3MYECKUX 3HAHUW I pElIeHUs 3aJad B
00JIaCTH OKpYXAarolel Cpenbl, INIAHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOMXHBIX
IIOCJIEICTBUN JUIsl OKPY KarOLIEN CpeIbl;

OCO3HaHUE TIJ00AJBHOIO XapakTepa 3KOJOTWYECKUX MpoOieM U myTedl ux
peuIeHus;

9) amantanuyu K U3MEHSIOUMCS YCIOBHSIM COLMAIBHOMN U IPUPOJAHOMN CpEeIbL:

NOTPEOHOCTh BO B3aUMO/IEHCTBUH MPU BBIIOJIHEHNUU UCCIIEA0BAaHUN U IPOEKTOB
($u3nyecKoil HaNpPaBICHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSAM JPYTHUX;

MOBBIIIEHUE YPOBHS CBOEM  KOMIIETEHTHOCTHM 4Y€pe3  MPAKTHYECKYIO
NEeSTENbHOCTD;

NOTpeOHOCTh B ()OPMHPOBAHUM HOBBIX 3HAHUH, B TOM uucie GOpMyIUPOBAThH
UJIeH, OHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTENW B 00JacTU
busuky;

IJIAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUM;

CTpPEMJICHHE aHAJU3UPOBATH U BBISABIATH B3aUMOCBSI3U MPUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

OLICHKAa CBOMX JCUCTBUM C Yy4E€TOM BIUSHHS Ha OKpPYXAIOLIyI Cpeny,
BO3MO>KHBIX INI00QJIbHBIX OCIEACTBHIA.

METAINPEAMETHBIE PE3YJIBTATHI

Osnaoenue ynueepcanbHblMu y4eOHbIMU NO3ZHABAM E/ILHLIMU OCUCHGUAMU:

1) 6a30BBIC JIOTHYCCKUE ICHCTBUS:

BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOHEKTOB (SIBJICHUN);

yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIaCCHU(PUKAIIUKA, OCHOBAHHS JJIS
000011IeHNs U CPAaBHEHHS,;
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BBISIBJIAITH 3aKOHOMEPHOCTH W MPOTHBOPEUHUS B paccMaTpUBaeMbIX (akKTax,
JTAHHBIX ¥ HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHHUSIM;

BBISIBIIATH IPUYHUHHO-CIICJICTBEHHBIE CBSI3U MPU U3yYCHUN (PU3HUECKUX SIBJICHUI
Y MPOLIECCOB, TPOBOJUTH BBHIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIIOUCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DU3MUECKUX BEIWYWH, MPU
HEOOXOJIMMOCTH TOJ] PYKOBOJACTBOM YUMTES,

BBIOMpaTh CIOCOO pemieHus ydeOHOW ¢u3nyeckodl 3amayn  (CpaBHEHHE
HECKOJIBKUX BapUAHTOB pEIICHUs, BBIOOp HauOoyiee MOIXOANIEIO0 € Y4ETOM
CaMOCTOSITENIbHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE JEHCTBUS:

UCII0JIb30BaTh BOIPOCHI KaK UCCIIEIOBATEIbCKUNA HHCTPYMEHT MMO3HAHUS;

IPOBOJUTh IO IUJIAHY OIBIT, HECIOXKHBIM (U3MUYECKUI IKCIIEPUMEHT,
HEOOJbIIIOE HccleoBaHUEe (PU3MUYECKOro SBJICHHS, MPU HEOOXOAMMOCTU TMOJ]
PYKOBOJICTBOM YUYUTEJIS;

dbopmynupoBaTh O0O0OIIEHUS W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOJII0ACHUS, OTIbITa, UCCIEAOBAHUS C OMIOPOM HA IJIaH/aITOPUTM.

3) paboTa c uHdopmanuei:

MPUMEHSITh PA3JIMYHbIC METOJIbl, HHCTPYMEHTBI U 3aMPOCHI ITPH MOUCKE U 0TOOPE
MH(pOpMaIUU WU JaHHBIX ¢ YYETOM MPEIJIOKEHHON yueOHOM (r3nYecKoil 3a1auu,
MIPpU HEOOXOMMOCTHU O] PYKOBOJACTBOM YUMTEIS,

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh UH(GOPMAIINIO PA3IMYHBIX BUJOB U (HOpM
MIPEACTABIICHHUS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHpOpMaAIUU ¥ WUIIOCTPUPOBATH pEIIaeMble 3a/Jaud HECIO0XHBIMU CXEMaMH,
JuarpaMMaMu, HHOM TpaduKoil U UX KOMOMHAIUSIMU, TIO/I PYKOBOJICTBOM YUHTEIIS.

Osgnaoenue YHUGepcanbHbIMu yueoHviMu KOMMYHUKAMUGHbBIMU
oelicmeuamu:

1) obmieHue:

B X0/J1¢ 00CYXKJIeHUs y4eOHOr0 MaTepuaa, pe3yabTaToB JJabOpaTOPHBIX paboT 1
MIPOEKTOB 3a7[aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aéMOU TEMbI U BbICKA3bIBaTh UEH,
HalleJICHHBIE Ha PEIICHKE 331a4d U NOoAJIepKaHue OJ1aroKeaaTeIbHOCTH OOLIEHNS;

COTIOCTABJISITh CBOM CYXKJICHUSI C CYKACHUSMH JPYTMX YYACTHHKOB JHAAJIOTa,
O0OHapyXUBaTh Pa3IUYUE U CXOJICTBO MO3UIUH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TPENCTaBISATh PE3YyJIbTAaThl BBITIOJHEHHOTO (PU3UYECKOTO OTbITa
(PKCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA).

2) coBMeCTHas JIeSITEIBHOCTD (COTPYIHUYECTBO):

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHOU
pabOTHI PU PEIICHUH KOHKPETHOU (PU3NYIECKON TTPOOIEeMBI;

IIPUHUMATh LEJIM COBMECTHOMU IEATENBHOCTH, OPTaHU30BbIBATh AEUCTBUS MO €€
JTOCTHXKEHHUIO: PacipeiesiTh POJid, 00CYKIaTh MPOLIECCHl U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJTHSATh CBOKO 4YacTh pPabOThI, JOCTUTas Kauye€CTBEHHOTO pe3ysbTaTa IO
CBOEMY HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMHU YJIEHAMU KOMaH/IbI;
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OLICHMBATh KayeCTBO CBOETr0 BKJIaJa B OOMIMHA MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

Osgnadenue yHugepcanbHolMu yueOHbIMU PECYSIAMUGHBIMU OCUCH BUAMU:

1) camoopranuzanus:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIUSAX, TPEOYIOMUX s
penieHus (U3NUeCKUx 3HaAHU;

OPUEHTUPOBATBCA B PA3JIMYHBIX  MOAXOJAX  NPUHATHA  PEIICHUI
(MHAMBUAYAJIBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUHN TPYIINON);

COCTaBJISITh AITOPUTM pelieHusT PU3NYECKOMN 3a/1a4d U TIJIaHa UCCIeA0BaHUs
C y4€TOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, MOJT PyKOBOJICTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CHUTyallUM M TMpejuiaraTh IUlaH €€ W3MEHEHUs, Ipu
HE0OXOJAMMOCTH O/ PYKOBOJICTBOM YUHTEIIS;

OOBSACHATh  NPHUYMHBI  JOCTHKEHHUS  (HEHOCTMKEHHUS)  PE3YJIbTaTOB
JEeSATEIbHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSAM.

3) SMOIMOHAJIbHBIN MHTEIIJIEKT:

CTaBUTh CeOsI Ha MECTO APYroro 4eioBeKa B XOJI€ CIOpa WIM JAUCKYCCHUH Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOrO.

4) npunaTue ceds U APYTUX:

IpU3HaBaTh CBOE MPABO HA OLIMOKY MpHU PEIICHWU (PU3UYECKHUX 33134 WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

TpeboBaHusl K NMpeIMETHBIM Pe3yJIbTATAM OCBOCHUS Y4eOHOI0 MpeaMeTa
«Du3uKa», pacnpeaejeHHbIe 110 roaM 00yUeHHUs

PesynpTaTel mo romam ¢GoOpMyIHpPYIOTCS MO TMPUHIMUITY A00aBIEHUS HOBBIX
PE3YyJABTATOB OT I'0J1a K TOAY (pe3ybTaThl OUEPEIHOTO TO/1a IO YMOJIYAHUIO BKITFOYAIOT
pe3yabTaThl NPEABIIYIIUX JIET).

7 KIIACC

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM YpOBHE JODKHBI  OTpa)kaTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

— OpHUEHTUPOBATHCS B TOHATHUAX W OMNEPUPOBATH MMH Ha 0a30BOM YpOBHE:
du3nUecKue M XMUMHYCCKHUE SIBJICHUS; HAOIIOJCHUE, DKCIIEPUMEHT, MOJICTb,
TUIOTE3a; CIWHMIBI (U3MUECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHUS BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOE
IBIDKEeHUE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSAMOJMHEHHOE), TPAacKTOPHSI,
paBHOACHCTBYIOIIAs CHJI, JeopManus (yrnpyras, IiacTHIecKas ), HEBECOMOCTb,
COOOIIAIOIITUECS] COCYIBI, C OTIOPOU HA TUIAKTUUECKHUI MaTepra

— paznmuuath sBieHUsS (IudQy3us; TEMIOBOE ABWKCHHE YACTUIl BEIICCTBA;
pPaBHOMEpPHOE  JIBIDKCHUE, HEPaBHOMEPHOE  JIBIKCHUE; UHEPITHS;
B3aMMOJICUCTBHE TEN, pagHoGecue MEEPObIX mel C 3aKPeniéHHOU OCbio
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8pawjenus, Tiepeaada NaBlIeHUs TBEPABIMU TEJaMH, >KUIKOCTIMHU U Ta3aMH;
aTMoc(epHOe TaBJICHHE; TIJIaBaHUE TEJT; MPEBPAIEHUS MEXaHUUECKOW YHEPTHH )
10 ONMMCAHWIO WX XapaKTepHBIX CBOWCTB ¥ HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX AaHHOE (DU3UYECKOE SIBJICHHUE, MOCIE MPEABAPUTEIBHOTO
00CYXK/IEHHUSI C TIEAarorom;

pacro3HaBaTh MPOSBICHNE U3yUYCHHBIX (PU3NYCCKUX SBICHUH B OKPYKAIOIIEM
MHUpE, B TOM 4YHciie (PU3UYECKHUE SIBICHUS B MPHUPOJAC: MPUMEPHI JIBIKEHUS C
Pa3IMYHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOW TPHUPOJEC; NCHUCTBUE CHIIBI
TPEHUS B TPUPOJE U TEXHUKE; BIHMSHHE aTMOC(EpHOro JaBICHUS Ha KUBOU
OpraHM3M; TUIaBaHWE PHIO;, phIUard B TEJE YEJIOBEKa; MPHU ATOM IEPEBOJIUTH
NpaKTHYECKyl0  3agady B Yy4eOHyIO,  BBIICISATH  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBJICHHUH C IIOMOIIIBIO TIEAarora;

OMKCHIBATh HM3yYCHHBIE CBOWCTBA Tl W (U3WYECKUE SBICHUS, HCIOIB3YS
dus3ndeckue BeNMWYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, ITYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC TeJla, CHIIa
TpeHHUs, JaBiieHue (TBEPAOTO Tela, KUIKOCTH, Ta3a), BHITAJKUBAOMIAS CHIIA,
MeXaHW4YeCKasi padoTa, MOIIHOCTh, TUICUO CHJIBI, MOMEHT CHJIBI, KO (HUITUEHT
TIOJIC3HOTO JICHCTBUS MEXaHU3MOB, KHHETHUYECKAS U MIOTCHITMAIbHAS YJHEPTHS ) C
OMOpOH Ha CcXeMy; TMpH ONHCAHHH PACKPBIBATh (PU3NYCCKUN CMBICT
UCTIOJb3YEMbBIX BEJIMYUH, HX 0003HAYCHHUS U SIUHUIIBI (PU3MUECKUX BEIIMYUH,
HAxXooumov Gopmyvl, ceésa3vléaroujue OaHHYI0 QUIULECKYI0 8eIUHUHY C OPYeUMU
BeUYUHAMY, CMPOUMb 2PAUKU  UZVHEHHbIX 3a8UcCUMOCHell QU3UYecKux
geuyUH C OTIOPON HA JUTAKTUICCKUN MaTepHa,

XapaKTepPHU30BaTh CBOMCTBA Tell, (PU3UIECKUE SIBJIICHUS M TIPOIIECCHI, HCTIOIB3YS
MpaBWia CIOXKEHUs CUJl (BJIOJIb OJTHOM TIpsIMOM), 3axon I yka, 3axon llackans,
3axkon Apxumeoa, npasuno pasHosecus puvluaza (0J10Ka), «3010mMoe npasunoy
MeXanuxku, 3aKOH COXPAHCHUS MEXaHWYECKON JHEpPIrHH; IMPU 3TOM J1aBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3ANUCHIBGAMb €20 MAameMamuiecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyicoeHuem niana pabomol;
OOBSCHATH (PU3WYECKUE SBIICHUS, TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE H
B KOHTEKCTE CHTYaIlui TPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: MPU MOMOIIN
nearora BBISBJIATh MPUYMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBSCHEHUE W3
1—2 norunyeckux maroB ¢ onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKHUX
SIBJICHHUH, (PU3NICCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peliaTth THIOBBIC pacu€THBIC 3a7add B 1JCHCTBHE C OMOPOM Ha alTOPHTM,
IPeIBaPUTEIHLHO Pa300paHHBIN COBMECTHO C IEaroroM, UCIOB3Ys 3aKOHBI U
(GopMyITBI, CBS3BIBAIOIINEC (DU3MUSCKHE BETMYNHBI: HA OCHOBE aHAJIM3a YCIIOBHUS
3aJla4yM 3alKChIBaTh KPATKOE YCIIOBHE, TIOJCTABISITh (PH3NICCKHE BEIMIMHBI B
GopMysBI W TPOBOAMTH PACUETHI, HAXOJWUTH CIPABOYHBIC JIAHHEIC,
HEO0OXOUMBIC ISl PEIICHUS 3ajad, OICHUBATh PEaTUCTHYHOCTD ITOTYYCHHON
(bu3uYECKON BEIIMUUHBL;

pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIITUTH MPU IMTOMOIIH (HU3UIESCKUX
METOJIOB TIOCJIC TPEABAPHUTEILHOTO OOCYXKICHHS C IearoroM; Mpu MOMOIIN
nejarora B ONMMCAHUH MCCIICIOBAHUS BBIICATH MPOBEPSAEMOE MTPEANOI0KCHHE
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(rumore3y), € OMNOpPOM Ha JUIAKTUYECKUM MaTepuall pas3jidyaTh U
MHTEPIPETUPOBATh MOTYYCHHBIN pe3yibTaT, HaXOAUTh IOCHE OOCYKIEHUS C
MearoroM OMIMOKH B XOJI€ OTIbITA, JIENaTh BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

YMETh HaXOJUTh C HCIOJb30BAaHHUEM HHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI TI0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN MM (U3MUECKUX CBOMCTB TEI:
bopMynHpoBaTh MPOBEPsiEMbIE  MPEAMNOIOKEHUsS, COOMpPAaTh YCTAaHOBKY
U3 MPEJI0KEHHOTO 000PYI0BAHMSI C OTIOPOM HA CXEMY, 3aMKMCHIBATH XOJ1 OTBITA
1 GOpMYIMPOBATH BHIBOJIBI O] PYKOBOACTBOM IME/1arora;

BBITIOJHATH MPsIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, MacChl Tena, o0bEMa,
CHJIBI U TEMIIEPATYPHI C UCIOJIB30BAHNEM aHAJIOTOBBIX U IU(PPOBHIX MPUOOPOB
C OTOPOM Ha aNrOpPUTM; 3aIIUCHIBATH MOKa3aHUs MIPUOOPOB C yUETOM 3aJaHHON
a0COTIOTHON TOTPEITHOCTH U3MEPEHHUIA;

IPOBOJUTH COBMECTHO C TEJaroroM MHCCIEJOBAaHUE 3aBUCUMOCTH OJHOMU
(bu3MUecKoil BEIMYMHBI OT JPYTOM C KUCIOJB30BAHHWEM MPAMBIX H3MEpPEHUMN
(3aBUCHUMOCTU TIyTH PAaBHOMEPHO JABUXKYILETOCS Tejla OT BPEMEHH JBUKEHUS
TeNa; CUlbl MPeHUs CKOIbJICeHUsi Om 8eca meid, Kaiecmea o00pabomru
nogepxHocmeii meil U HE3ABUCUMOCMU CUTbl MPeHUus Oom Niouaou
CONPUKOCHOBEHUSI mMell;, CUIbl  YAPY2OCMU Om  VOIUHEHUSI NPYHCUHDL,
BLIMANKUBAIOWEl CUTbL OM 00BEMA NOSPYHCEHHOU uacmu meid U om
NIOMHOCMU  HCUOKOCMU, €€ He3A8UCUMOCMU OMm NIOMHOCMU mead, Om
2NYOUHbBI, HA KOMOPYIO NOSPYIHCEHO Meno, YCA08Ul NAAGAHUS Mel, YCI06UL
paesnogecusi pvluaea u 0J10K08); TOJ PYKOBOJCTBOM IEAarora y4acTBOBAaTh B
IUTAHUPOBAHUH Y4€OHOTO WCCIIENOBAaHUS, COOMpPATh YCTAHOBKY M BBITIOJIHSTH
U3MEpEHUs, CIeAys NpPeIJIOKECHHOMY TIUIaHy, (UKCHPOBATh pE3yJIbTATHI
MOJIyY€HHOW 3aBHCHUMOCTH (DM3MYECKHX BEIWYMH B BHUJIEC MPEATIOKEHHBIX
TaOJUIl U TPaQUKOB, JENIaTh BHIBOBI MO pe3yIbTaTaM UCCIICI0BaHMUS;
IPOBOJANUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKHUX BETNMYMH (TJIOTHOCTh BEIIECTBA
KUJAKOCTH W TBEPJOTO TEJa; CHJIa TPEHUS CKOJIBKEHHUS; JaBJICHUE BO3yXa;
BBITAIIKMBAIOIIAsI CHJIA, JEHUCTBYIOIAs HAa MOTPYXKEHHOE B KHUIAKOCTH TEJNO;
KOA(QDUIIMEHT TOJIE3HOTO  JEUCTBUSL TMPOCTBHIX  MEXaHU3MOB), CIEAys
MPeJIOKEHHONW MHCTPYKITUH; TIPU BBHITTOJIHEHUH U3MEPEHHI TI0]T pyKOBOJICTBOM
nejarora coOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUYUCIATH 3HAYCHUE
HCKOMOM BEJIUYHMHBI;

coOmro/IaTh TpaBuja TEXHUKU O€30MacHOCTU TMpU paboTe C J1abopaTOpHBIM
000py1I0BaHUEM MOCJE MPEABAPUTEIHHOIO 00CYKIEHUS C MEJarorom;
COTIOCTABIIATh TPHUHIUIBI JEHCTBUA MPUOOPOB U TEXHUUYECKUX YCTPOMUCTB:
BECBI, TEPMOMETP, TUHAMOMETpP, COOOMIAIOIINECS COCYAbI, OapOMeTp, pblyar,
MOJBMKHBIM W HEMOABUKHBIA OJOK, HAKJIOHHAS IUIOCKOCTh C OIOPOW Ha
TUIAKTUYECKUN MaTepual;

XapaKTEPHU30BaTh MPUHITUIIBI TCHCTBUSA U3YYCHHBIX MTPUOOPOB U TEXHUYCCKUX
YCTPOMCTB TOCTIE MPEABAPUTENBHOTO 0OCYKACHHUS C TIEAAroroM ¢ OMopoil Ha UX
omucaHuss (B TOM 4HCIe: TMOAMIMITHUKYA, YCTPOMCTBO BOJOMPOBOJA,
TUIpaBIMYECKUI IPEcCc, MAHOMETP, BEICOTOMED, OPIIHEBOM HACOC, apEOMETP),
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UCIOJb3ysl 3HAaHUA O CBOMCTBAX (PU3MUYECKUX SIBJIECHUH M HEOOXOAMMBbIE
(¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

— TMPHUBOJAUTH MPUMEPHI / HAXOIUTH MHPOPMAIMIO O MpUMEpax MPaKTHIECKOTO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIs1 0OecTieueHUs
6e3o0macHOCTH MpU 00paIleHnu ¢ MPUOOpaMU U TEXHUUECKUMHU YCTPONCTBaMH,
COXPAHEHUsI 3/I0pOBbs U COOJIIOAECHHUS HOPM SKOJIOIMUECKOrO IOBEIEHUS B
OKpPYXKaloIlEel Cpeae;

— OCYILIECTBIIATH C MIOMOILBIO MIeJarora 0T00p UCTOYHUKOB MH(OPMALlUU B CETU
VHTEpHET B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIINXCS 3HAHUA M MYTEM CPaBHEHHUS Pa3IMYHBIX UCTOYHUKOB BBLACIATH
uH(pOpMaLIMIO, KOTOpas SABISETCS MPOTHUBOPEUYMBONM MIM MOXKET OBITh
HEJIOCTOBEPHOM;

— WCIIOJIB30BAaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUl HAyYHO-IOMYJISIPHYIO
aUTepaTypy (U3MUECKOTrO COAEpXk aHMs, CIPaBOYHBIE MaTepHallbl, PECYpPCh
cetu  MHTepHer; BnaAaeTh  NpUEMAaMHM  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusl UHPOPMAIIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

— CO3/aBaTh [10J] pyKOBOACTBOM IleAarora ¢ o0CyX1eHHeM IU1aHa pabOThl KpaTKue
MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 UCTOYHUKOB MH(POPMALINH
(pU3HUECKOTro COIepKaHuUs, B TOM UKCIIE IyOJIMYHO Je1aTh KPaTKUe COOOIEHUs
0 pe3yibTaTax MPOEKTOB WM YYEOHBIX MCCIEAOBAHMI; MPU 3TOM TI'PaMOTHO
MCIIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN annapart Kypca (GU3HKU, COPOBOXKAATh
BBICTYIUJIEHUE MPE3EHTALUE;

— TIpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIECIOBAaHMHA IMOJA PYKOBOACTBOM
mejarora pacHpefeNiaTh OOS3aHHOCTM B TpYIIE B COOTBETCTBUU C
[OCTABJICHHBIMU 33Jja4aMH, CJICIAWTH 32 BBIOJIHEHUEM IIJJaHA JEHCTBHM,
aJIecKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKJIAJ] B JEATEIBHOCTh T'PYIIIBL;
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJEWCTBHE, YYUTHIBAs MHEHHE
OKPYXaIOIKX.

8 KJIACC

[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpOBHE JOKHBI — OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

— OPUEHTUPOBATHCA B MOHSITHUSAX U ONEPUPOBATH MU Ha 0A30BOM ypOBHE: Macca
YU pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHUE AaTOMOB M MOJIEKYJ, arperaTHbie
COCTOSIHUSI BEIIECTBA, KpPUCTAUNIMUECKUE U aMOp(dHbBIC Tesla, HACHIIIEHHBIA U
HEHACBIIIEHHBIN Map, BIaXHOCTh BO3/1yXa; TEMIIEpATypa, BHYTPEHHSISI SHEPT S,
TEIUIOBOM JIBUTATEIlb;, 3JEMEHTAPHBIA JJIEKTPUUYECKUM 3apsjl, JJIEKTPUUECKOE
MoJje, NPOBOJHUKUA W JUAJEKTPUKH, TIOCTOSHHBIA BJIEKTPUUYECKUU TOK,
MAarHuTHOE I0JIE;

— pasnuyaTh SBJICHUS TIOCJIE NPEABAPUTEIBLHOTO OOCYXKIEHHS C TIeJaroromMm
(TemioBoe pacHIMpeHHe/cKaThe, TeIlonepenaya, TEeIMJIOBOEe pPaBHOBECHE,
CMAUMBAHUE, KaNWUISIPHBIE SIBIICHUS, UCIAPEHUE, KOHJICHCAlWs, TJIaBJICHUE,
KpUCTaJIU3alus (oTBepaeBaHUE), KUIIEHUE, Terronepeaaya
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(TenyIonpoBOJHOCTh,  KOHBEKLHUS,  M3JIY4YEHHE);  OJIEKTpU3alus  Tell,
B3aUMOJICHCTBUE 3aps/iOB, JEWCTBUS DSJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, JI€WCTBUE MAarHUTHOTO  IOJIA
Ha IPOBOJHUK C TOKOM, JJIEKTPOMArHUTHAs WHIAYKLUSA) MO OINHUCAHHUIO MX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIHUX JaHHOE
duznyecKoe sBICHUE;

pacrno3HaBaThb C NOMOUIbIO IE€Jarora MpPOSIBICHHE H3YYEHHBIX (PU3MUECKUX
SBJICHUH B OKPY’KaloIlleM MHUpE, B TOM YUCIIe (PU3NUECKUE SIBICHUS B IPUPOJIE:
IIOBEPXHOCTHOE HATSDKCHUE U KAIWJUISIPHBIC SIBJICHUS B IPUPOJE, KPUCTAIIIBI B
npupose, uznydenue CoiHIla, 3aMep3aHHe BOJAOEMOB, MOpPCKUE OpH3BbI,
oOpa3oBaHME pOCHI, TyMaHa, HHEs, CHEra; »JJEKTPUUECKHUE SBJICHHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IMOJIe 3eMIH,
aperid ToI0COoB, PO MArHUTHOTO TOJS IS JKM3HU Ha 3emiie, MOJSIPHOE
CUSIHUE; MPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4yy B YUEOHYIO, BBIIEIATH
CYILLIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBJICHUIA;

ONHUCHIBaTh IOJ PYKOBOJACTBOM Iefarora ¢ OOCYXIEHHEM IUIaHa padOThI
U3yYEHHbIE CBOMCTBA TeJl U (U3UYECKUE SIBJICHUS, UCIONb3Yys (DU3NUECKHE
BEJIMUYMHBl (TeMmIepaTypa, BHYTPEHHSSI DSHEPIUs, KOJUYECTBO TEIJIOTHI,
yIelbHas TEIUIOEMKOCTh BEIECTBA, YJEIbHAs TEIUIOTA ILJIABICHUS, YACIIbHAS
TEIUIOTa NapooOpa3oBaHMsl, YyZAeNbHAs TEIUIOTa CrOpaHHsl  TOIUIMBA,
KOA(QGUIUEHT TMOJIE3HOIO JEMCTBUSI TEIJIOBOM MaIllMHbI, OTHOCUTEJIbHAs
BJIQKHOCTh BO3/yXa, OJJIEKTPUUECKUH 3apsj, CHJIa TOKa, JJIEKTPUYECKOE
HaIpsSOKEHUE, COMPOTHBJICHUE MPOBOAHUKA, YJIEIBHOE COMNPOTHBIICHUE
BEIIECTBA, pad0Ta M MOIIHOCTh DSJIEKTPUYECKOrO TOKA); IMPU OMNHCAHHH
MpaBUIBHO TPAaKTOBaTh C TMOMOUIbIO TMefarora (PU3WYECKHd  CMBICH
UCIIOJIb3YEMbIX BEIMYMH, OOO3HAYEHUS W €IUHUIBI (PU3HUYECKUX BEITUYMH,
HaxoJIUTh (OPMYIIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEIUYHHY C
IPYTUMHU  BEJIMYMHAMH, CTPOUTh TpadUKU H3YyYEHHBIX 3aBUCUMOCTEH
(M3UYECKUX BEIIMYUH,

OTIPEEIIATH MOCIE NIPEBAPUTENHLHOTO 00CYKIEHUS C IEAaroroM CBOMCTBA Te,
(¢usnyeckue SBICHUS U IPOLIECCHI, HCIOJIb3YsS OCHOBHBIE IMOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOpPUHM  CTPOEHUS  BEIECTBA,  IPUHLHII
CYTNEpIIO3UIIMU MOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPAaHEHHU 3apsa,
3akoH Oma [ ydacTka Lenu, 3axkou [[icoyna—J/lenya, 3aKOH COXpaHEHUs
SHEPIruM; NpPHU 3TOM HAXOAMUTH CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BBIPAKEHHE C ONOpod Ha LU]poBble 00pa3oBaTEIbHBIC
pecypcehl;

COOTHOCHUTB I0JI KOHTPOJIEM Mefarora puU3n4eckue mporecchl U CBOWCTBA TeT,
B TOM YHCJIE U B KOHTEKCTE CUTYyaIUil TPAaKTUKO-OPHEHTHPOBAHHOI O XapaKTepa,
IIpY MIOMOIIM TE€Aarora BbISBIIATh NPUYUHHO-CIEACTBEHHBIE CBA3U, CTPOUTH
oOBsicHeHHe U3 1—2 TOrHYecKuX 1aroB ¢ onopoi Ha 1—2 U3yuyeHHBIX CBOICTBA
buznUecKuX SBICHUM, PU3NIECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEHH;

pelmaTh TUIOBBIE PACYETHBIE 3a1aui B 1—2 NEHCTBUS C OMOPOM Ha aTOPUTM,
pelBapUTEIbHO Pa300paHHbI COBMECTHO C TIEAAroroM, UCIOJb3ys 3aKOHbBI U
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(dbopmMybl, CBA3BIBaIONIME (DU3NUECKHE BETMYMHBI: HA OCHOBE aHAIKM3a yCIOBUS
3a1a4M 3aIMCBHIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK NAHHBIX IS
pelleHusl 3aJayd, BeIOMpATh 3aKOHBI U (POpPMyYJbl, HEOOXOMUMBIE IJs €&
pelIeHns, NPOBOAWTH PACYETBI W CPAaBHUBATH IIOJIYYEHHOE 3HAYECHUE
(bu3HYeCKO BETUYUHBI C U3BECTHBIMH JIAHHBIMU;

UMETh MPEJICTABIIEHUE O MpobiieMax, KOTOPhle MOKHO PEIIUTh MPHU MOMOIIU
(Gu3HUEeCKMX METO/IOB TOCNE€ NPEIBAPUTETHLHOTO OOCYXKIEHHUS C Ie1arorom;
UCIIOJIb3YS ONIMCAHUE UCCIIEIOBAHUS, BBIACISATH IPOBEPSAEMOE IPEATIONOKEHNUE,
OLICHMBATh IMPABWJIBHOCTh TMOPSAKA TNPOBEACHUS HCCIEIOBAHUSA, [€JaTh
BBIBO/IbI;

YMETh HaXOJUTh C HCIOJb30BAaHHUEM HHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI TIO HAOJIOICHUIO (PU3UUECKUX SIBICHUN WM (PU3HUUECKUX CBOWMCTB TEIN
(KanmuJuIsIpHBIE SIBJIEHUS, 3aBUCHMOCTH JaBJICHHUS BO3[yXa OT €ro o0bEMma,
TEMIIEpaTypbl; CKOPOCTH MPOLIECCAa OCTHIBAHUSA/HATPEBAHUS IPU U3ITYYEHHUH OT
LBETA M3JIy4aroUIeil/MOTIOMAONIEH MOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI
OT TEMIIEPATYPHI )KUAKOCTH U ILIOLIAAN €€ TOBEPXHOCTH; JICKTPU3ALIUS TEN U
B3aUMOJEHUCTBUE DIIEKTPUYECKUX 3apsAO0B; B3aUMOJEHUCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaIU3al1sl MATHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB; IEHCTBUS
MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA
AJIEKTPOJIBUraTeNsl IMOCTOSHHOTO TOKa): (OpMYIHpOBaTh IPOBEPSIEMBIC
IPEINOJIOKEHUS, cOOUpaTh YCTAaHOBKY W3 MPEIVIOKEHHOTO 000pYAOBAaHHUS C
OMOpOil Ha CXEMY; ONHCHIBATH XOJ OMNbITa U (OPMYIUPOBATH BHIBOABI O]
PYKOBOJCTBOM II€Ar0ra;

HMMETB IPEJICTABICHUS O U3MEPEHUH TEMIIEPATYPbI, OTHOCUTEIIBHOW BIIAXKHOCTHU
BO3/lyXa, CUJIbI TOKA, HATIPSKEHUSI C MCIIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U
JATYMKOB (PU3MUYECKMX BEJIWYHMH, TMPU TIOMOIIM T[eJarora CpaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH,
IIPOBOJUTH COBMECTHO C II€JAroroM MCCIEN0BaHUE 3aBUCUMOCTU OJHOM
(bu3HUecKoil BEIMYMHBI OT JPYrOd C MCIOJB30BAHUEM TMPSMBIX H3MEpPEHUN
(3aBUCUMOCTb  CONPOTHUBIICHHUS TPOBOJHHMKA OT €ro [JIUHbI, IUIOLATU
IIOIIEPEYHOT0 CEYEHHUsI U YJEIBbHOIO COINPOTUBIICHHS BEIECTBA MPOBOJIHHKA;
CUJIBl TOKA, WAYLIETO0 4Ye€pe3 NPOBOJHHUK, OT HANPSDKEHUS Ha IMPOBOIHUKE;
HCCIIEIOBAHUE  MOCJIEAOBATEIBHOIO M MApAJUIEIBHOTO  COCAVHEHUU
MPOBOJIHUKOB):  IJIAHUPOBATh HCCIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIITOJIHATH U3MEPEHHUS 10, PYKOBOACTBOM IE€AArora, CaeAys IpeaIOKEHHOMY
J1aHy, GUKCUPOBATH PE3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE TaOIUIL U
rpaduKoB, JeaTh BBIBOJIBI MO pe3yJbTaTaM UCCIEIOBAHUS MOCIE 00CYKICHHUS
C IIEJaroroM;

COOTHOCUTh KOCBEHHBIE U3MEpeHUs] (U3NUECKUX BelIuuuH (yIenpHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBJICHHE MPOBOIHHUKA, pabOTa M MOIIHOCTh
ANEKTPUUECKOTr0 TOKAa): € MOMONIbIO TMearora IUIAHUPOBaTh HW3MEPEHMS,
coOupaTh  AKCHEPUMEHTAIbHYIO  YCTAaHOBKY,  CIeays  MpesIoKEHHOU
WHCTPYKIIMH, U BRIYUCIIATH 3HAYCHUE BEITUUYUHBI,
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coOMI0AaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0OBaHUEM MOCIE MPEABAPUTETHHOTO 00CYKIEHUS C MEJarorom;
CONOCTABIIATh C IOMOULIBIO INefarora IPUHUUIBI JEHCTBUS HW3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOICTB C ONMOPOM HA UX ONMHUCAHUS (B TOM YHUCIIE:
CHUCTEMA OTOIUIEHHS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMIEpMETp,
BOJITMETP, CUETYMK DJIEKTPUYECKONM DHEPIUM, JIIEKTPOOCBETUTEIbHBIC
npuOOphl, HArpeBaTeNbHBIE SJIEKTPONPUOOPHI (IIPUMEPHI), SJIEKTPUUECKUE
OPEIOXPAHUTEIH; 3JIEKTPOMArHUT, 3JIEKTPOJBUraTellb IMOCTOSHHOTO TOKA),
UCIOJIb3ys] METOJUYECKHE MaTepuaibl O CBOWCTBAX (PM3MUYECKUX SIBICHUM U
HE00X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMOCJE MPEIBAPUTEIBLHOTO OOCYXJIEHHS C IEIaroroM IpoCThIE
TEXHUYECKUE YCTPOMCTBA M U3MEpPUTEIbHBIE MPUOOPHI IO CXEMaM |
CXEMaTHUYHbIM PHUCYHKaM (3KHJIKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETP,
TUTPOMETP, JBUTaTellb BHYTPEHHETO CroOpaHMs, >JEKTPOCKON, peoCTar);
COCTABJISITh  CXEMBI  JJIEKTPUYECKMX LENeld C IOCIEeNOBaTEIbHBIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBbIE 0003HAYEHMSI
AJIIEMEHTOB JJIEKTPUYECKUX LETEH;

MPUBOJNUTH MPUMEPHI/HAXOAUTh HMH(DOpPMALMIO O MpUMEpax MPaKTUYECKOIO
UCIIOJIb30BaHUs (PU3UYECKUX 3HAHUI B IOBCEIHEBHOW KU3HHU 111 00€CIIEUeHUS
0€30MacHOCTH MpU O0OPAILEHNUN ¢ MPUOOPAMH U TEXHUYECKUMH yCTPONUCTBAMH,
COXpaHEHUsl 3J0pOBbA U COOJIIOJICHUS HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpYXaroUIen Cpee;

OCYIIECTBIISITh C IOMOIIBIO IEJarora IMOUCK HH(opManuu (QU3NIECKOro
coxepxkaHusl B ceTM VHTEpHET, Ha OCHOBE HMEIOIIMXCA 3HAHMM W IYyTEM
CPaBHEHHUS JONOJIHUTEIbHBIX MCTOYHHKOB BBIIEIATH MH(POPMAIUIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

MCIIOJIb30BaTh MPHU BBINOJHEHUU Y4€OHBIX 3aJaHUN OTOOpaHHYIO MEeAaroroMm
Hay4YHO-TIOMYJISIPHYIO JUTEPATYpy (U3UUECKOrO COAEpPKaHUsA, CIPaBOYHBIE
Marepuaibl, pecypcbl cetd HTepHeT; BiIajeTh NpUEMaMH KOHCIIEKTUPOBAHUS
TeKCTa, npeoOpa3oBaHus THPOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C ONIOPOM Ha aJrOPUTM U YTOUHSIOIIKME BOIPOCHI NIEJArora;

cO3/aBaTh IOJ PYKOBOJACTBOM Iieiarora ¢ OOCYXJEHHEM IUlaHa padoThI
MUCbMEHHBIE U KpaTKWe YCTHBIE COOOIIeHus, 0000mmas uHpOpMalUIO U3
HECKOJIbKMX MCTOYHHUKOB (PU3UYECKOTO COJIEP’KaHus, B TOM YHUCIE MyOJIUYHO
IPEICTABIATh PE3YJIbTaThl IPOEKTHON WIIM HCCIEN0BATENBCKOM NESITEIIBHOCTH;
IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYCHHBIM MOHATUMHBIN ammapar Kypca
(U3HKHU, COPOBOXK/IaTh BBICTYIICHUE MTPE3CHTALINEH;

IIPU BBIIIOJTHEHUH Y4€OHBIX MPOEKTOB U UCCIEIOBAaHUMN (PU3HUECKUX MTPOLIECCOB
1O/l PYKOBOJCTBOM II€Jlarora paclpeaesarh OOf3aHHOCTH B Tpynne B
COOTBETCTBUM C MOCTABJICHHBIMHU 3a/1a4aMU, CJIEAUTH 32 BBIIOJHEHHEM IUIaHA
NEHCTBUI U KOPPEKTUPOBATH €T0, aJeKBaTHO OIICHUBATh COOCTBCHHBIN BKJIA]] B
NESATEIbHOCTh TPYIIIbI; BBICTPaWBaTh KOMMYHHKAaTHBHOE B3aUMOJIEHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.
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9 KUIIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPa)KaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMECHHIA:

— OpPHUEHTUPOBATHCA B MOHATHSAX M ONEPUPOBATh MMU Ha 0a30BOM YypOBHE:
cucrteMa OTCuY€ra, MaTepuaJbHas TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTH
MEXAHUYECKOTO JBMKEHMS, AepopMmanus (ymnpyras, IUIacTHYECKas), TPEHUE,
YeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb W TEPErpy3Kd; LEHTP
TSOKECTH; aOCONIIOTHO TBEPHOE TeENo, LIEHTP TSHKECTH TBEPIOTO Tea,
paBHOBECHE, MEXaHMYECKHE KOJIeOaHWsl U BOJNHBI, 3BYK, HWH(pPa3ByK
U yJIbTPa3BYK; 3JEKTPOMArHUTHBIE BOJHBI, IIKAJIa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U NAIbHO30PKOCTb, CHEKMPbl UCNYCKAHUSA U NO2TIOUJeHUS.,
anb(da-, 6eTa- 1 raMMa-u3Ty4CHHUsI, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

— COOTHOCHUTbH SIBJICHHUS IIOCJIE€ MPEIBAPUTEIBHOIO OOCYXKIEHHUS C MEeAarorom
(paBHOMEpHOE " HEpPaBHOMEPHOE IPSIMOJINHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE TMaJeHue Tell,
PAaBHOMEPHOE JBIKEHUE IO OKPYKHOCTH, B3aUMOJEWUCTBUE TEJ, PEAKTUBHOE
IBUKEHHE, KojeOaTenbHOe JBMKEHHME (3aTyXalllMe U BbIHYXKICHHbIE
KoJieOaHus), PE30HAHC, BOJHOBOE  JIBUKEHUE, OTpaKE€HUE  3BYKa,
MPSAMOJIMHEMHOE PacpoOCTpaHEHUE, OTPAXKEHHUE U MPEJTOMIIEHUE CBETA, MMOJTHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE OEJIOr0 CBETA B CIEKTP U CII0KECHHE
CHEKTpaJIbHBIX ILIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs PaJIHOAKTHBHOCTD,
BO3HMKHOBEHHE JIMHEHMYATOro CIHEKTpa W3JIyYEeHHs) 10 ONHCAHUI0 UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3HuecKoe SBIICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJarora MNpOSIBICHUE H3YyYEHHBIX (HU3HMUECKUX
SBJICHUHN B OKPY>KaIOIIeM MUpPE (B TOM 4HCIIe GU3NYECKUE SBICHUS B IPUPOJIE:
OPWINBBL U OTJIMBBI, JBWKEHHE IUIaHET COJIHEYHOW CHCTEMBI, PEAKTHBHOE
IBVKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE  3BYKOB  YKHUBOTHBIMH,
3eMIIETPSICEHUE, CECMMYECKUE BOJHBI, LIyHAMH, 3XO0, LIBETa TEJ, ONTUYECKUE
ABJICHUSI B IPUPOJIE€, OMOJOTUYECKOE AEUCTBUE BUAMMOTO, YIbTPa(PHOIETOBOTO
U PEHTTEHOBCKOIO M3JyYECHHUI; €CTECTBEHHbIM paJuOaKTUBHBIA  (OH,
KOCMHUYECKHE Jy4Yd, PAJUOAKTUBHOE H3IYYEHUE TMPUPOJHBIX MHUHEPAJIOB;
JEHCTBUE PAIMOAKTUBHBIX M3IYYEHUN HA OPraHM3M YeJIOBEKa), MPU 3TOM O]
PYKOBOJICTBOM II€Jjarora IMepeBOJUTh MNPAKTHYECKYIO 3aJadyy B Y4YeOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3HUECKUX SIBICHUM;

— ONKCHIBATh IO/ PYKOBOJCTBOM Iiefarora ¢ OOCYXXIEHHEM IUlaHa padOThl
M3YYCHHbIE CBOWCTBAa TeN U (DU3MUECKHE SBICHUS, HCHOIb3Ys (PU3NUECKHUE
BEJIUYMHBI (CpEOHSAT M MTHOBEHHAs CKOPOCTb Tella NPH HEPaAaBHOMEPHOM
JBUKEHUU, YCKOPEHUE, NepeMelIeHuE, MyTh, YIJI0Bas CKOPOCTh, CHUJIa TPEHMS,
CUJia YOpYrocTH, CHJIa TSXKECTH, YCKOpEHUE CBOOOIHOTO MajJieHHs], BeC TeJa,
UMITyJIbC Tela, HMIYJIbC CHJIBI, MEXaHudeckas paboTa M MOUIHOCTb,
NOTEHLIMAIbHAST JHEeprusi Teja, MOJHITOrO0 HaJ TOBEPXHOCTHIO 3E€MIIH,
NOTEHIMAIbHASI SHEPTUSl CXKATOW MPYKUHbI, KUHETUYECKAsl SHEPrusi, MoJiHas
MEXaHU4ecKasi HSHEprus, MNEepUoJl M YacToTa KojeOaHWW, JIMHA BOJIHBI,
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IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPETOMIICHHUS
cpenbl); MpU ONHCAHUM C TOMOIIBIO YYHUTENd MPAaBUIBHO TPAKTOBATH
(U3NYECKUl CMBICIT HCTONb3YyEMbIX BEIMYMH, OOO3HAYCHHS U EIUHUIIBI
¢u3nyecKux BEIMYMH, C OMOPOH HAa METOJUYECKHX MaTepuan HaxOoIUTh
(GopMyIibl, CBS3BIBAIOIIME JAaHHYIO (PHU3UYECKYI0 BEIHMYHMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKH H3YyUYEHHBIX 3aBUCHUMOCTEH (U3MUECKUX
BEJINYMH;

XapaKTepHU30BaTh TOCIE TNPEIBAPUTEIBLHOTO OOCYXKIEHUS C TIeAaroroMm
CBOMCTBA Tell, PU3NYECKUE SBICHUS U TPOLIECCHI, UCIIONb3YsI 3aKOH COXPaHEHUS
SHEPIrUU, 3aKOH BCEMHUPHOTO TATOTCHUS, NPHUHIMI CYMNEPIO3UIMU CHUJI,
OPUHIIMI OTHOCUTENHHOCTH ['anmunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
MMITYJIbCA, 3aKOHBI OTPAXEHUS M IPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS
3apsAI0BOTO M MacCOBOT'O YHUCEN MPU SAEPHBIX PEAKIUAX; IPU ITOM HAXOIHTh
CJIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTU4YeCKO€ BBIPAKEHHUE C
omnopoi Ha HU(PPOBBIE 0OPA30BATEIBHBIE PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM Iefarora puU3ndeckue npouecchl U CBOWCTBA TET,
B TOM YHUCJIE U B KOHTEKCTE CUTYallNi IPAKTUKO-OPUEHTUPOBAHHOT' O XapaKTepa:
BBISIBJISITh IIPU ITOMOILIM II€JAarora IPUYUHHO-CIEICTBEHHBIE CBA3H, CTPOUTH
00BbsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 H3yUYEHHBIX
CBOMCTBA (PU3NUECKUX SBJICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh TUIOBBIE PACUETHBIE 3a1a4d B 1—2 NEHCTBUSA ¢ ONOPOM HA AJIITOPUTM,
MIpEABAPUTEIILHO pa300paHHbIi COBMECTHO C, UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI,
CBA3BIBaIOIME (DU3NUECKME BEJIIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33Ja4d
3aMHUChIBaTh KPATKOE YCJIOBHME, BBISBIATH HEJOCTAIOUIME WM W30BITOYHBIC
JAHHbIE, BBHIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIMMBIE MJIi PEIICHHUS,
OPOBOJUTH PAcy€Tbl M OLEHUBATH C IOMOLIBIO YYMTENS PEaTUCTUYHOCTH
MOJy4YE€HHOTO 3HaueHUs (PU3NUYECKOI BEIMUHHBI;

UMETh MpPEeJICTaBICHUE O MpodiieMax, KOTOPble MOXKHO PEHIMTh MpPU MOMOIIU
(¢u3nyecKuXx  METOAOB; HCIOJb3YyS  OMNHMCAHHME  HUCCIENOBaHMs, IOCIE
OpEeIBApUTEIBLHOTO OOCYXKJIEHUSI C TMEJaroroM BBIICIATH IPOBEPSEMOE
MPEANOJOKEHNEe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
UCCJIEI0BaHMSI, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJILTATHl HAOIIOICHHIMA
Y OTBITOB;

YMETb HaxOJUTh C HCIOJIb30BAaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI O HAOMIOACHHUIO (DU3UYECKUX SBICHUN WK (PU3UUECKUX CBOMCTB Tl
(u3yyeHnne BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpPAaHEHUs DJHEPIUMH;
3aBHCHUMOCTH MepHoja KoyiebaHUi Mpy>KMHHOTO MasTHUKA OT MAacchl Ipy3a M
KECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTh OT aMIUTUTYJbl MalbIX KOJeOaHUM;
NPSIMOJIMHEMHOE paclpoCTpaHEeHHE CBETA, pa3jioKeHue O0eIoro cBeTa B CIEKT;
M3Yy4YE€HHE CBOWCTB M300pakKeHUs B IJIOCKOM 3€pKajie M CBOMCTB M300paKeHUs
npeaMera B coOuparouied JiMH3e; HaOMIOJEHUE CIUIOMIHBIX W JIMHEWYaThIX
CIEKTPOB M3JIYyYEHHS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 00OpyJI0BaHMS C OMOPON HA CXEMY; OIHUCHIBATH XOJ| OMbITA M €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI MO PYKOBOACTBOM M€1arora;
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— TPOBOAWTH MPU HEOOXOJAMMOCTH CEPHUI0 NPSIMBIX HU3MEPEHUM, OMpeaeiss
CpeqHee 3HAUEHUE U3MEpsAEeMONl  BEIMYMHBI  (QokycHoe paccmosiHue
coouparowetl JIUH3DL); 000CHOBBIBATh BBIOOD croco0a
M3MEPEHUS/U3MEPUTENHLHOTO TPUOOPa;

— TPOBOJUTH COBMECTHO C TIEArOTOM HCCIIEIOBaHUE 3aBUCUMOCTEH (DU3HUECKUX
BEJIMUMH C UCTOJIB30BAaHUEM TMPSMBIX H3MEpPEHUH (3aBUCUMOCTH IyTH OT
BPEMCHH IIPHU PaBHOYCKOPEHHOM JBM)KCHHUN 0€3 Ha4alIbHOW CKOPOCTH; TTepHoia
KOJIeOaHUI MaTeMaTHYeCKOro MasSTHHKA OT JUIMHBI HUTH; 3aBUCHMOCTH YTJa
OTpaXCHUs CBETa OT yIJia MAJCHUS W yria MPeOMIICHUS OT yria MajcHHs):
nociie 00CyKIeHus M0JI PyKOBOJICTBOM I€Jlarora miaHupoOBaTh UCCIIEI0OBAaHHE,
co0upaTrh YCTaHOBKY, (PUKCHpPOBATh pe3yJabTaThl MOJYYEHHON 3aBUCHMOCTH
¢u3nUeCKNX BETWYMH B BHIE TaOMWIl W TpapuKOB, JAEIaTh BBIBOJIBI II0
pe3ynbTaTaM HCCIE0BAHNUS;

— COOTHOCHUTh KOCBEHHBIC H3MEPEHUS (PU3NUECKUX BEIUUHH (CPEIHSAS CKOPOCTh U
YCKOPEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOHOTO
najeHusi, >KECTKOCTh TMPYKUHBI, KOIP(PUIHUEHT TPEHUS CKOJIbKECHHUS,
MeXaHu4eckass paboTa U MOIIHOCTh, 4YacTOTa U TMEpUoJ  KoyieOaHUM
MaTEMaTUYECKOTO U MPYKMHHOTO MAasgTHUKOB, ONTHYECKasl CHUJIa coOuparomen
JIUH3bI, PAIMOAKTUBHBIN ()OH): C TOMOIIIBIO Me/1arora IIaHUPOBATh U3MEPECHHUS;
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBHITIOJHATH M3MEPCHHUS, CICHYS
MPEIOKCHHOW ~ MHCTPYKIMH;  BBIYUCIATH  3HAYCHHWE  BEIMYHMHBI |
aHAJIM3UPOBATh TOJYYEHHBIC PE3yJIbTaThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHNU;

— co0nrofaTh TpaBWiIa TEXHUKH OE30MAaCHOCTH TPU paboTe ¢ JabopaTOPHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C ME€Jarorom;

— COINOCTAaBJSATH C TIOMOIIBIO TI€larora OCHOBHBIC TMPU3HAKU W3YYCHHBIX
duznueckux Mojenel: maTepuaibHas Touyka, aOCOJIOTHO TBEPIOE TEIO,
TOUYCYHBI MCTOYHUK CBETA, JyY, TOHKAs JIMH3A, IUIAaHETapHas MOJENh aToMa,
HYKJIOHHAS! MOJIEJIb aTOMHOTO SI7[pa C OTIOPO Ha METOANYECKUE MaTepUaIb;

— XapaKTepu30BaTh TMOCJIE MPEIBAPUTEILHOTO OOCYXICHHS C TMeJaroromMm
MIPUHITUTIBI  JIEHCTBUS M3YYEHHBIX MPUOOPOB WM TEXHUYECKHX YCTPOMCTB C
OTOpOM Ha WX OMHUCAHUS (B TOM YHCIE: CHUIOMETP, NATYUKU TOJIOKECHUS,
PAcCTOSIHUSI M YCKOPEHUs, PaKeTa, 3XO0JIOT, OYKH, MEPUCKOMN, QoToamnmapar,
ONTHYECKUE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa),
UCTIOJIb3YSI IIU(POBBIE 00PA30BATENBHBIE PECYPCHI;

— HCTOJB30BaTh MOJI PYKOBOJACTBOM TEAarora CXeMbl M CXEMAaTHYHBIC PUCYHKH
U3YYCHHBIX TEXHHYECKHUX  YCTPOWCTB, W3MEPHUTCIBHBIX TNPHUOOPOB U
TEXHOJIOTHYECKUX TIPOIECCOB MPH PEUICHUH YYEOHO-MPAKTUYSCKUX 3a/1ay;
ONTUYECKUE CXEMBI ISl TIOCTPOCHUS M300pKEHUN B IUIOCKOM 3€pKaie H
cobuparomiei JIMH3E;

— TMPUBOJAUTH MPUMEPHI/HAXOAUTh WH(GOPMAIMIO O TPHUMEpax MPaKTHISCKOTO
MCIIONTh30BaHUs (PU3UUECKUX 3HAHUH B MIOBCETHEBHOM KU3HU JJIs1 00€CTIey CHHUSI
0€30macHOCTH MpU OOPAIICHUN ¢ MPUOOPAMH M TEXHHUECKUMHU yCTPONUCTBAMH,

37



COXpaHEHUsl 3JI0pOBbA U COOJIIOJICHUS HOPM HKOJIOTHYECKOTO IOBEICHUS B
OKPYXaroUIen Cpee;

OCYIIECTBIISTH O] PyKOBOJICTBOM I€/Iarora nouck uHGopMauu Gu3ndeckoro
cojepkanusi B ceTd VHTEpHET, caMOCTOSTENbHO (OPMYIHPYsS MOUCKOBBIN
3ampoc, HaXOAWTh YT OMNpPENEJeHHs] JOCTOBEPHOCTH  MOJIyYEHHOM
uH(pOpMAaIIMU HA OCHOBE UMEIOIINXCS 3HAHUH U JOTIOJTHUTEIbHBIX HICTOYHUKOB;
UCIIOJIb30BaTh MPHU BBHIMOJHEHUU YYE€OHBIX 3aJjaHUN OTOOpaHHYIO MeaaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOTO COACpKaHUs, CIPaBOYHBIC
MaTepHalibl, pecypchl ceth HTepHeT; BiIaieTh NpuéMaMy KOHCIIEKTUPOBAHUS
TeKCTa, IpeodpazoBaHus HH(GOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO
C OMOPOM Ha ajJrOpPUTM M YTOUHSIOIIUE BOMPOCHI MEAArora; co3/laBaTh IO
PYKOBOJICTBOM TIEAarora ¢ 00CyKJIeHHEM TJIaHa pa0OThl MUChbMEHHBIC U YCTHBIC
COOOIICHNS Ha OCHOBE MH(MOPMAITIH 13 HECKOIBKUX UCTOYHUKOB (DU3UIECKOTO
Colep)KaHusl, MYyOJIMYHO TPEACTABISATh PE3ydbTaThl MPOEKTHOM  WiIH
HCCIIEIOBATENIbCKOM  JEATENIbHOCTH, TPU OSTOM TPAaMOTHO HCIOJIb30BaTh
U3YYCHHBIM TOHSATUWHBIN anmapar u3y4aeMoro paszzaena (U3UMKU U
COMPOBOXAATh BBICTYIUIGHME IMIpe3eHTalued ¢ Y4ETOM OCOOEHHOCTEU
ayJIUTOPUHN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHNPOBAHHUE

Temarnueckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOAMMBIX HA OCBOCHHE KaXKI0M TeMbl yueOHOoTo npeameta «Duzukar
aJanTHPOBAHHOW OCHOBHOW 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHUsS OOYYarONUXCS C 3aJep>KKOM
IICUXUYECKOTO Pa3BUTHS, B LIEJIOM COBIIAJAIOT C COOTBETCTBYIOLIUM pPa3eioM padoyeil mporpammel yueOHoOro npeamera « Pusuka
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 001ero odpazoanus. [Ipu stom Opranusanus BIpaBe camMa BHOCUTh U3MEHEHUS B
cofiepaHue W pacrhpezesieHne y4eOHOro Mareprania mo rogam oOy4eHHUs, B MOCIEI0BATEIbHOCTh U3YUCHHUS TEM U KOJIUYECTBO
4acoB Ha OCBOCHHE KaXKJIOM TEMbI, ONPEEICHIE OPraHU3alMOHHBIX (hopM 00ydeHHs U T.I. OO0CHOBAaHHOCTh TAHHBIX U3MEHEHUN
ompenesnsaeTcss BhIOpaHHBIM 00pa3oBaresibHOM opranuzanueit YMK, uHAMBUyaIbHBIMU NCUXO(DU3NUYECKUMHU OCOOCHHOCTSIMU
KOHKpEeTHBIX oOywatomuxcs ¢ 3IIP, creneHplo yCBOEHHOCTH MMM Y4YE€OHBIX T€M, PEKOMEHIAUUSMU MO OTOOpY W aJanTaluu
yueOHOro Marepuaia no Gpusuke, npeacrapieHHbIMU B [10sCHUTENBHOM 3aIUCKeE.

7 KJACC (68 u)
TemaTuveckui OcHOBHBIE BUABI 1eSITEILHOCTH y4ALIUXCSH
OcHoBHOe coaep:kaHue . N
0s10K, TEMA (Ha ypoBHe yueOHBIX JeiicTBHIl)
Paznen 1. ®u3nka u e€ posib B NO3HAHUM OKPY:Kawiiero mupa (6 u)
du3uka — @usnka — Hayka o0 npupone. SIBneHus | BrliBieHne OCHOBHBIX PasiM4Mi MpPU MOMOIIM IeJarora Mexnay (U3HYEeCKMMH M XUMHYECKUMHU

HAyKa 0 pupoje
(29)

npupoasl  (MCP).

MEXaHHUYCCKHC,

TCILIIOBEIC,

MAarHuMTHBIC, CBETOBLIC, 3BYKOBBIC.

duznueckue SIBJICHUA:

DJICKTPUYICCKUC,

npeBpameHusiMa (MC — xumus).

PacriozHaBanue u KiaccHHKalMs IOCIe OOCYKISHHS C IMEeJaroroM INpU IOMOIIM HaBOASIINX
BOIIPOCOB  (DM3UYCCKUX SIBICHUHA: MEXaHWYECKHX, TCIUIOBBIX, JJISKTPHYECKHX, MAarHUTHBIX
U CBETOBBIX.

HabGnronenue u onucanne GU3HIECKHUX SBICHUH Ha 6a30BOM ypOBHE.

dDuznyeckune
BeJMYHUHBI (2 1)

dusnyeckne

BCJIMYUHEI.

H3mepenune

Qusnuecknx BenuuuH. Qusuueckue npubops®

OHPGHGHGHI/IG IIpy NOMOIIH Megarora neHbl JCJICHUS IKaJIbl U3MEPUTCIIBHOTO an/I60pa.
I/I3MepeHI/Ie 10 06pa311y IoJA pyKOBOACTBOM Iiegarora JIMHEHHBIX pa3MEepoOB TCI U NPOMEIKYTKOB

5 MC — »eMeHTHI co/iepKanusl, BKIFOYAKOIIHE MEKITPEMETHBIE CBS3H, KOTOPBIE TOAPOOHEE PACKPHITH B TEMATHIECKOM TUTAHMPOBAHAH.
6 KypcuBoMm 0603HaYeH yUeOHBII MaTeEpUal, KOTOPHIil H3y4aeTcs, HO HE BRIHOCUTCS Ha MPOMEXYTOUHYIO M HTOTOBYIO ATTECTAIIHIO.
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Hozpewnocme — usmepenuti. MexayHapoaHast
CHCTEMA E/IMHHUIL.

Hemoncmpayuu’

1. MexaHn4eckue, TEIUIOBBIE, JJIEKTPUUECKHE,
MarHuTHbIE, CBETOBBIC SIBIICHUS.

2. ®duznueckue NpuOOPHI U MPOLEeAypa NPSIMBIX
U3MEpPEHUIl  aHaJlOroBBIM W IM(POBBIM
npudopom.

Jlabopamopnsie padbomol u onvimol.

1. Omnpenenenne LICHBI JIeTICHUS

U3MEPUTEIFHOTO mpubopa (ucronmp3yst

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenue paccTosHUM.

3. Usmeperne  o0béma

TBEPIIOTO Tena.

4, Onpedenenue pazmepos mMaublx mei.

5. Wsmepenne Temueparypbl Ipu HOMOIIN

JKMJKOCTHOTO ~ TepMOMeTpa M  JaT4yHKa

TEeMIIePaTypHlL.

6.  Ilpogeodenue uccredosanusa no npogepxe

eunomesvl:  OATLHOCbL — NOAEMA  WAPUKA,

NYWEeHHO20 20PU3OHMANbHO, mem Dofbule, Yem

bonvue gblcoma nycka.

KHUIKOCTH n

BPEMEHH C y4ETOM HOTPELIHOCTEH.

H3mepenue 1o oOpasiyy noj pyKoBOACTBOM Iefarora 00béMa XUAKOCTH U TBEPIOrO Tela.
Wzmepenne mo o0pasiy Mo PYKOBOJACTBOM II€Aarora TeMIepaTypbl IMPU HOMOIIM >KHUAKOCTHOTO
TEpMOMETpPA ¥ JaTYNKA TEMIIEPATYPBL.

BrinonHeHNe HECTIOXKHBIX TBOPYECKMX 3a/JlaHMH C OIOPOH Ha ajropuTM, IPEABAPUTEIHHO
Pa3o0paHHBII ¢ eJaroroM Mo IOUCKY CIIOCOO0B U3MEPEHHNS HEKOTOPBIX (PH3NUECKUX XapaKTEPUCTHK,
HaIpuMep, pPa3MepoB MalbIX OOBEKTOB (BOJOC, MPOBOJIOKA), YHANEHHBIX OOBEKTOB, OONBIINX
paccTOsHAN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYy)AeHHE MpeTaraéMbIX CII0COO0B.

EcTecTBeHHO-
HAYYHBbIH MeTO/
no3Hanus (2 4)

Kak ¢wusuka wu japyrue ecTecTBEHHbIE
HAYKH U3y4aloT pupony. Ecmecmeenno-nayunwiil
MemoO no3Hauus: HabmooeHue, NOCMAHOBKA
HAYYHO20 — BONPOCA,  BbLOGUJICEHUE — 2UNOME3,
IKCHEPUMEHM NO NpOoepKe 2Uunomes, 0ObICHeHUE
HaOodaemozo agrenus. Onucanue ¢husuueckux
SABNEHUL C NOMOWbIO MOOEElL.
IpeameT U MeTO/IbI HU3UKH.
Hemoncmpayuu
1. Omnpenenenue NOTPeNIHOCTH
IKCIIEPUMEHTA.

BrlBIDKEHNE THIIOTE3 TIOCIIE TPEABAPUTENHLHOTO O0CYKICHUS € TIEJ]aroroM, 0ObsSCHAIONINX MPOCThIE
SIBJICHUSI, HAIIpUMep:

— T0YeMY OCTAHABIIMBACTCS JABMXKYIIEECS 110 TOPU3OHTAIBHON IIOBEPXHOCTH TEJIO;

— T0YeMY B XKApKYIO ITOTO/Ty B CBETJION O/IEXIE NPOXJIa[HEH, 4eM B TEMHOM.

Br160p crioco6oB MpoBepKH T'MIIOTE3 U3 IPEUIOKEHHBIX 11€1ar0roM.

HaOmonenne mnpeuioKeHHBIX I1€1aroroM HCCIEJOBAaHUH 10 TPOBEpKE KaKOW-IMOO THITOTE3BI,
HapuMep: JalbHOCTh IOJETa IIapHKa, MYIIEHHOI'O TOPHU30HTAJIBHO, TeM Ooiblle, deM OoibIle
BBICOTA ITyCKa.

ITocTpoeHne COBMECTHO € MearoroM NpocTeimux Mojenei Gu3n4eckux sBjIeHnH (B BUEe PUCYHKOB
WIN CXEeM), HallpuMep MaJieHue NpeIMeTa; IpSIMOJIMHEHHOE PacpOCTPaHEHHE CBETA.

7 Bee Jlemonctpauuu u JlabGopatopHble pa0oThl, NMPEACTAaBICHHBIE B COACPKAHHWH, MOMYyCKaeTcsi (MOXKHO) MPOBOJMTH, MCHONB3Ys MH(POPMALMOHHBIE W JJIEKTPOHHBIE TeXHOMOrHU (LU(pOBbIC

00pazoBaTenbHBIE PECYPCHI).
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Pasnen 2. IlepBoHayaibHbIe CBe€HHS O CTPOEHHH BelecTBa (5 1)

Ctpoenue
BemecTBa (1 u)

CtpoeHue BelecTBa: aTOMBI U MOJICKYJIBI, UX
pasmepol. Onvimul, O0okazvlgaroujue OUCKPemHOe
cmpoeHue geujecmed.

Jlaéopamopnvie pabomol u onvimwi®.

1. Omenka muamerpa aTromMa METOZOM DPSIOB (C

HCTONIb30BaHueM (oTorpadmii).

HabGnroneHue u HHTEpIpeTanust COBMECTHO C IEJar0roM OIBITOB, CBUIETENILCTBYIOIIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BELIECTBA: OIIBITHI C PACTBOPEHIEM Pa3IMYHBIX BEIIECTB B BOJE.

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

OmnpeneneHue mocie NpeIBapUTeIbHOI0 00CYXKISHUS C IEJaroroM pa3MepoB MallbIX Tell.

JIBukeHue

H B3aNMOJIEHCTB
He YacTHI
BelecTBa (2 4)

JBmwxenue yactul BemiecTBa. CBsi3b CKOPOCTH
JBIDKCHUS Y4acTHIl ¢ TeMIeparypoil. bpoynosckoe
nBkenue, 1uddysus. Bzaumoodeticmeue wacmuy
eeujecmea: NPUMAdICEHUe U OMmMAalKugaHue.

JHemoncmpavuu

1. HabnroneHnue GpOyHOBCKOTO ABHKECHHUS.

2.Hab6monenue auddysuu.

3.Habmooenue  aenenutl,  0OBACHAIOWUXCS

NPpUMAICEHUEM UNU OMMATKUGAHUEM HACTUY
6eujecmea.

Jlabopamopnsie pabomol u onvimut

1. Oyenxa ouamempa amoma memoodom ps0o08

(c ucnonvzosanuem omoepaghuii).

2.0npITBI 1O HAOMIOAEHWIO  TEIUIOBOTO

pacImpeHus ra3oB.

3. OmpITel IO OOHAPY)KEHHWIO NEWCTBHS CHII

MOJIEKYJISIPHOTO ITPUTSDKEHUSI.

HabnroneHnue u 00bsICHEHUE MTPH TOMOIIY MeAarora OpOyHOBCKOTO IBHXKCHUS U siBlicHHS quddy3un.
IIpoBeneHue U OOBACHCHHE C OMOPOI HA ANTOPUTM, MPEIBAPHUTEILHO PAa300paHHBIN C MeJaroroM
OTBITOB IO HAOJIOJICHUIO TEIIOBOTO PACIIIUPEHUS Ta30B.

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

ArperatHsble
COCTOSIHMS
BenecTna (2 4)

ArperatHble COCTOSIHMSI BELIECTBA: CHMpPOCHUE
2a308, Jrcuokocmen u meépovbix
(kpucmaniuueckux) men. Bzaumoceazv medcoy
CBOUCMBAMU  8EUeCNE 8 DA3HBIX A2PecamHbIX
COCMOAHUAX U UX  AMOMHO-MOAEKYVIAPHbIM
cmpoenuem. Ocobennocmu aspezammuix
COCMOSIHULL BOOWL.

Hemoucmpayuu

1. Habmonenue nuddysum.

Omnucanue oA pyKOBOACTBOM Iearora (¢ UCIoIb30BaHUEM MPOCTHIX MOJIEJIEH ) OCHOBHBIX PAa3IHUNit
B CTPOCHUH TI'a30B, KHUIKOCTEH U TBEPBIX TEIL.

HauanpHple mnpeacTaBieHHS O MaJoll CXXHMAeMOCTH JKMIKOCTEH M TBEPABIX Tei, OOJBIION
C)KUMaeMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM ypOBHE I10JI KOHTPOJIEM MeJarora 0 COXpaHeHHH (OpPMBI TBEPABIX TENI U
TEKY4eCTH KUAKOCTH.

HaOmonenue 3a onbITamMu, 10Ka3bIBAIOIINMH, YTO B TBEPOM COCTOSIHUM BOJIbI YACTHIIBI HAXOAATCS B
CpeIHEM Jajblie IpYT OT Apyra (INIOTHOCTH MEHBIIIE), YEM B KHIKOM.

YcTaHOBIIGHHE C OIMOpPOW HAa JTUAAKTHYECKHH MaTepual TPOCTHIX B3aUMOCBA3EH MEXIy
0COOEHHOCTSIMHM arperaTHBIX COCTOSHWH BOJBI M CYIIECTBOBaHHEM BOIHBIX OpraHm3MoB (MC —
6uonorus, reorpadus).

8 3nech 1 manee NPUBOJNUTCS PACIIMPEHHBIH MepedeHb 1a00paTOPHEIX PabOT M ONBITOB, N3 KOTOPOT'O YUUTENb JIeNIaeT BEIOOP 0 CBOEMY YCMOTPEHHIO U € YUETOM CITHCKa SKCIIEPUMEHTANBHBIX 3aIaHUH,
nperaraeMsix B pamkax OI'D mo ¢msuke.
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Paznen 3. /IBu:kenue u B3anmosaeiicteue tei (21 u)

Mexanuueckoe
aBuzkeHue (3 4)

Mexanuueckoe JABM)KEHUE. PaBHOMEpHOE U
HepaBHOMepHOe IBIkeHHe. Ckopocts. Cpeduss

cKopocmy  NpU  HEPAGHOMEPHOM — OBUIICEHUU.
Pacuér myTH 1 BpeMeHH ABHKEHHUS.
Hemoncmpayuu
1. HabnroeHne  MEXaHWYECKOTO  JIBMDKCHUS
Terna.
2. IamMepeHne  CKOpOCTH  MPSIMOJIMHEHHOTO
JBYKCHUSL.
Jabopamopnwie pabomovi u onvimul
1. Ompenenenne  CKOpOCTH  PaBHOMEPHOTO

JBIOKCHUsT (LIApUKA B XHUIKOCTH, MOJCIH
3JIEKTPUYCCKOTO aBTOMOOHIIS U T. IL.).

2. Onpenenenue cpemHeit CKOPOCTH
CKOJIBKEHUST OpycKa WM IIapuKa [0
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JIBIDKCHHS M OIIPEACICHHE €T0 MPU3HAKOB MOCIHE MPEIBAPUTEIHLHOTO
00CYXIEHHSI C TIeIarOTOM.

HaOmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEIEIICHUE €r0 OTINIHI OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEIBAPUTEIHLHOTO OOCYXKICHNUS C TIEJaroroM.

Pewenne TUMOBBIX pacy€THBIX 3a7ad B 1—2 NEHCTBUS C ONOPOH HA alrOPUTM, NpPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha ONpEAEIeHHE IMyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBIDKEHHUSL.

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

HNuepuus, macca,
MJIOTHOCTH (4 1)

SIBnenue HMHEPLMH. 3axon uHepyuu.
Bzaumooeiicmeue men kax npuyuHa usMeHeHus
ckopocmu  Osudicenusi men. Macca kak mepa
unepmuocmu mena. IInotocts BemiectBa. Cas3b
NIOMHOCMU C KOIUYECMEOM MOJIEKYIl 8 eOuHuye
006véMma eeugecmea.

Jemoncmpayuu

1. HaGmoienne sIBIICHUS HHEPIIUH.

2. HabnromeHne W3MEHEHHWs CKOPOCTH MIpH

B3aUMO/ICHCTBUH TEIL.
3. CpaBHeHHE Macc 10 B3aUMO/ICHCTBUIO TEll.

OOBsiCHCHHE TIPH TIOMOIIM TEXHOJOTHYSCKOW KapThl M TeJarora W IPOTHO3HPOBAaHUE SIBICHHA,
00yCIIOBJICHHBIX HHEPUHEH, HAIpUMeEp: YTO IPOUCXOMUT MPH TOPMOXKCHUH WM PE3KOM MaHEBpE
ABTOMOOWIIS, TOYEMY HEBO3MOXKHO MTHOBCHHO MPEKPATUTh JIBIDKEHUE HA BEIOCHIICIC WM caMOKaTe
HT. I

HaGmronenne w 0a30BBI aHANHW3 OIBITOB MO PYKOBOJCTBOM TMEAArora, JIeMOHCTPHUPYIOIINX
U3MEHEHUE CKOPOCTH JIBXKEHUS TeJa B pe3yJibTare JeHCTBUS Ha HETO APYrUX Tell.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha ONpeJelieHHe MacChl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenne w 0a30BBI aHANHW3 OMBITOB TMOJ PYKOBOJCTBOM TMEAarora, JAeMOHCTPUPYIOIIUX
3aBUCHMOCTb U3MEHEHHUSI CKOPOCTHU Te€Jla OT €ro MacChl IPU B3aUMOIEUCTBUM Teil. M3MepeHue Macchbl
TeJa pa3IMYHBIMH CITIOCOOaMHU.

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

Cuna KaK XapaKTePUCTHKA
B3anMoieiicTBus Ten. Cuiia yIpyrocTd W 3aKOH
T'yka.  Hsmepenue  cunvi ¢ nomowpwio
OuHamomempa. SIBIeHWE TATOTEHUS W CHIA
TsokecTd. Cuna msscecmu HaA Opy2ux NiaHemax
(MC). Bec mena. Heeecomocmo. CrnoxeHue Cui,
HaMpPaBJICHHBIX o OIHOU psAMOH.
PaBHopneiictByromas cun. Cuna mpenus. Tpenue
cronvoicenus u mpenue noxosi. Tpenue 6 npupooe u
mexnuxe (MC).

Hemoncmpayuu?
1. CnoxxeHue cwii, HampaBlICHHBIX IO OJHOW
MPSIMOH.

Jabopamopnsie padbomuvl u onvimol.

1. Onpenenenne MIOTHOCTH TBEPIOTO TENa.

2. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTh
pacTspkenust  (nedopmanuu) TNPYXKUHBL  OT
IIPUIIOKEHHOU CUJIBL.

3. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTh
CHJIBI TPEHHS CKOJIBXEHHS OT Beca Tesla U
XapakTepa CONPHUKACAIOLUINXCS OBEPXHOCTEH.

W3ydeHne COBMECTHO C MIeJaroroM B3auMOJEUCTBHUS KaK IPUUUHBI U3MEHEHUSI CKOPOCTHU TeJIa WU €T0
neopManum.

OmnucaHye Ha HAa4aJbHOM YPOBHE peajbHBIX CUTyalluil B3aMMOAEHCTBUS Tell ¢ IOMOIIBIO MOAeneH, B
KOTOPBIX BBOJUTCS NMOHATHE U N300pakeHHE CUJIBL.

W3ydeHnue mnox pyKOBOJACTBOM IMeAarora CHJIbl YHOPYTrOCTH, 3aBUCHUMOCTH CHJIBI YIPYTOCTH OT
YAJIMHEHUS pe3WHOBOTO MIHYpPa WIIN IPYXKUHEI (C IOCTPOCHHEM rpaduka).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepual Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSABIAETCA ICHCTBHUE CHIIBI yNPYrocTH (YHPYrocTh Msda, KPOCCOBOK, BETOK AEpeBa
U 7ip.).

AHanu3 ¢ Onopoil Ha IUAAKTUYECKUM MaTepuall o[ KOHTPOJIEM IeAarora CUTyalui, CBSI3aHHBIX C
SIBICHHEM TSTOTEHUSI.

[lonumanue ¢ omnopodl Ha CXeMbl HPH IOMOIIM Iejarora OpOMTaJbHOTO JBIDKCHUS IUIAHET C
HCTIOJIb30BaHUEM SIBIICHUS TATOTEHUS U 3akoHa uHepLun (MC — acTpoHOMHUS).

W3mepenne Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ITOr0 cnocoba M3MepeHus Mocie
MIOBTOPEHUS C IIEJarOTOM.

HabnroneHue siBIeHUsSI HEBECOMOCTH.

Habmonenne 3a 3KCIIepUMEHTAIBHBIM TIOJTyYEHNEM NIPAaBHIIA CIOXKEHHS CHJI, HAIIPaBICHHBIX BIOJIb
o1HOM npsimoit. Onpesienenye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3zy4yenne o pykoBOACTBOM II€/Iarora CHJIbl TPEHUSI CKOJIBKEHUS M CHIIBI TPEHHS OKOSL.
HccnenoBanue ¢ omopoil Ha TEXHONOTHUYECKYIO KapTy 3aBUCHMOCTH CHIJBI TPEHHS OT Beca Tena
1 CBOWMCTB TPYIIMXCS NOBEPXHOCTEH.

bazoBblif aHamM3 ¢ ONOPOH Ha AMIAKTHYECKUI MaTepHai Mo KOHTPOJEM Ielarora MpakTHIeCKUX
CHUTYaIM, B KOTOPBIX MPOSIBIISETCS JEHCTBHUE CHIIBI TPEHUSI, HCIIOJIB3YIOTCS CIOCOOBI €€ yMEHBLICHUS
WIN yBeIWYeHHUs (KaTaHWE Ha JBDKaX, KOHBKaX, TOPMOKCHHE AaBTOMOOMWIS, MCIIOIb30BaHUE
TIOINTUITHAKOB, TJIaBaHUE BOJHBIX JKUBOTHBIX 1 Jip.) (MC — Ouonorus).

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C I1€JIar0rOM C UCIIOIb30BaHHEM (HOPMYII JUIsi pacyéra CHIIbI TSIKECTH, CHIIBI
YOPYTOCTH, CUIIBI TPEHUS.

Paznen 4. JlaBie

HHUe TBEPABIX TeJ, KUAKOCTeH 1 ra3oB (21 4)

JlaByieHnue.
Ilepenaua
JaBJeHHs
TBEPABIMU
TeJIaMH,
JKHUAKOCTAMH 1
razamu (3 4)

Hasnenne. Cnocodwvl ymenvuieHus u yeeaudenus
oasnenus. /lasnenue eaza. 3asucumocms
dasnenus eaza om 06véma, memnepamypbol.
Iepeoaua oasnenus meépovimu menamu,
arcuoxocmamu u 2azamu. 3axon Ilackans.
ITnesmamuueckue mawiunol.

Jtemoncmpayuu?®

1. 3aBUCHUMOCTD

TEeMIepaTyphL.

JaBJICHUA rasa oT

AHanu3 ¥ 00BACHEHHE C OTIOPOil Ha AWAAKTUYECKUH MaTepHaj MoJ KOHTPOJIEM Iearora OIbITOB U
MIPAKTUYECKUX CUTYalHil, B KOTOPBIX MPOSABISAETCA CHIIA JaBICHUS.

OO0ocHOBaHME ¢ ONOPOH HA TEXHOJIOTHUECKYIO KapTy P MOMOIIIH [1e/1arora Croco00B yMEHbIISHUS 1
YBEJIMYEHUS JABJICHUS.

W3ydenune o pyKOBOJCTBOM II€[arora 3aBUCHMOCTH JIABJICHHS Ta3a 0T 00bEMa M TEMIIEpaTyphI.
W3yyeHne mox pyKOBOJACTBOM IIefarora OCOOCHHOCTEW Iiepeiadyd AaBICHUsT TBEPIABIMH TEJIAMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHME PE3yJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIleCTBa B
TBEPIOM, JKUAKOM M ra3000pa3HOM COCTOSHISIX MPEATI0KEHHBIMU (OPMYITHPOBKAMHU.

Habmronenue 3a 3KCepUMEHTAIBHBIM JOKa3aTeIbCTBOM 3aKoHa [ackans.
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2. Hepeaaqa JaBJICHUA ) KUJIKOCTBIO U I'a30M.

Pemenne THIMOBBIX pacu€THBIX 3amad B 1—2 NMEHCTBUS C OMOPOW HA alrOPUTM, TPEABAPUTEIHLHO
pa3o0paHHBIN COBMECTHO € TIEIarOTOM Ha pacdéT JAaBJICHUS TBEPAOTO Tea.

JlaBjeHue
KuaAKocTH (5 u)

3aBUCHUMOCTb aBJICHHS XKHUAKOCTH OT IIyOHHBI.
Tuopocmamuueckuii napaooxc. Coodbwarowuecs
cocyoul. I'uopasnuyeckue Mexanusmul.

Jemoncmpayuu?

1. CooOmraronuecst COCybL.

2. 'mapaBnuyeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJ PyKOBOJCTBOM IIEIAarora 3aBHCHMOCTH
JABIICHUS KUIKOCTH OT TIyOHHBI OTPYKEHUS U TIIOTHOCTH XKHUIKOCTH.

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

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

HabGmonenue 3a 00bsiCHEHHEM NPHUHIIMIIA JEHCTBHS THAPABIMYECKOTO Ipecca.

AHanu3 M OOBSCHEHHWE C ONOpOH Ha JUIAKTUYECKHH MaTepHall MO KOHTPOJIEM IIeAarora
NIPAaKTUYECKUX CUTyalUi, JEMOHCTPUPYIOLIUX NIPOSIBICHUE JaBICHU KUIKOCTU U 3akoHa [lackais,
HaIpuMep MPOLECCOB B OpraHU3Me IpU IiTy6okoBoHOM HeIpstHUN (MC — Ounosorus).

ATMocdepHoe
napjenue (6 1)

Atmocdepa 3emin 1 aTMOC(epHOE JaBlICHHE.
Tpuuunel cywecmeosanus 6030YuWHON 000I04KU

3emnu. Onvim Toppuuennu. HM3mepenue
ammocgheprozo oagnenus. 3asucumocmo
ammocgepHoco  OagneHuss Om  blCOMbl  HAO
ypoeHem  mops. Ilpubopvr  Ona  usmepeHus
ammocgepHo2o 0agieHus.

JMemoncmpayuu?

1. [posineHune aeiicTBHsA aTMOCHEPHOTO

JIaBJICHHSI.

HaOGmonenue 3a skcriepuMEHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBIICHUS.

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

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

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

Pemenne THIMOBBIX PacyETHHIX 3a1ad B 1—2 JEHCTBHSA ¢ ONOpPOH Ha ajaropuTM, HpeaBapHUTEIEHO
pa3o0paHHBIIl COBMECTHO C IIEAAaroroM Ha pacyéT aTMOC(HEPHOTO JaBICHHUS.

H3ydenue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHeponsa.
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JlelicTBUE
SKHAKOCTH U ra3za
HA NOrpPyKEHHOE
B HUX TeJo (7 4)

Heticmaue sicuokocmu u 2aza Ha NOSPYHCEHHOE
6 Hux mejo. BerTankuBaomas (apXuMenoBa) Cuia.

3axon Apxumeoa. Inasanue mei.
Boszoyxonnasanue.

Hemoncmpayuu?®

1. 3aBuCHMOCTh  BBITANKUBAIOUIEH CHIBI OT

00péMa TOTpYXEHHOH dYacTH Telna H

IUIOTHOCTH JKUIKOCTH.

2. PaBeHCTBO BBITANKMBAIOMICH CHJIBI BECy

BBITECHEHHOM JKUJKOCTH.

3. YcnoBue miaBaHMs TeN: IUIABaHUE WIH
NOTPYy)KEHHEe Tel B 3aBUCHUMOCTH  OT
COOTHOILIEHHSI IJIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopnsie pabomol u onvimoi.

1. UccnenoBaHue 3aBHCHMOCTH Beca Teja B
BOJIe OT 00BEMA TMOTPYKEHHOH B KHUIKOCTb
YacTH TeNa.

2. OnpeneneHre  BHITAJKUBAIOIICH  CHIIH,
JNEHCTBYIOIIEH Ha TeENo, NOrpyXEHHOE B
JKUAKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBHITAIKHBAIOIICH
CUJIBL, IEHCTBYIOILIEH Ha TEJIO B )KUJIKOCTH, OT
Macchl Tena.

4. OmbITEl, AEMOHCTPHUPYIOLINE 3aBHCUMOCTH
BBITQJIKUBAIOLLIEH CUJIbI, JIEUCTBYIOIIEH Ha
TEJNO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B
KHUJIKOCTh YacTH Tejla M OT IUIOTHOCTH
JKUJKOCTH.

5. Koncrpyuposanue apeomMerpa I
KOHCTPYUPOBaHUE JIOAKU U OINpeAeseHUe €€
rpy30H0bEMHOCTH.

HaGmroneHne 3a SKkcTiepuMeHTAIbHBIM 00HAPY)KEHUEM JIEHCTBUS KUIKOCTH U ra3a Ha MOTpyKEHHOE B
HHUX TEJIO.

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

Habnronenue 3a mpoBeIeHHEM U 00CYKICHUE COBMECTHO C TIEJarOroM OIBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOMICH Ha TEJIO B XKUIKOCTH, OT 00BEMA MOTPYKEHHOM
B ’KUJIKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIAKOCTH.

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

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpUTM, MpEeABAPUTEIHHO
pa3o0paHHBIN COBMECTHO € IIEIar0OrOM Ha IIPUMEHEHHE 3aKOHa ApXUMe/Ia U YCIOBHS TUIABaHUS Tel.
KoHcTpynpoBaHue npu momouy neaarora apeoMeTpa uik KOHCTPYHUpPOBaHUE JOAKU U ONPENEICHUE
€€ Tpy30IIOABbEMHOCTH.

Pazpnen 5.

Padora u momHocTh. JHeprus (12 u)

Pao6ora
M MOLIHOCTH

Bw

Mexannueckas pabota. MoImHOCTb

Habmronenne 3a SKCIepUMEHTAIBHBIM OIPEAETICHHEM MEXaHWYECKOH pabOTHI CHIIBI TSDKECTH MpPH
NaficHUM Tela M CWIBl TPEHUS IPU DPABHOMEPHOM IME€PEMELIEHUM Tejla [0 TOPU3OHTAIbHOU
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOITHOCTH, Pa3BUBAEMOI! ITPH OABEME T10 JICCTHUIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEWCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBII COBMECTHO C TIEIarOrOM Ha pacuéT MEXaHHIeCKOH paboThl M MOIIIHOCTH.
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IIpocrbie
MeXaHUu3MblI (5 4)

[IpocTele MEXaHNU3MBI: pbIYar, OJIOK, HAKJIOHHAs
INIOCKOCTb.  [Ipasuno  pasnogecus  pwiuaza.
Ilpumenenue npasuna paenogecus puvluaea K
onoky. «3onomoe npasuno» mexamuxu. KIIJ
HNPOCTBIX MEXaHU3MOB. IIpocTele MeXaHHM3MBI B
OBITY M TEXHUKE.

Hemoncmpauyuu

1. ITpumMepsl IPOCTHIX MEXaHM3MOB.

Jabopamopnwvie pabomovi u onvimul

1.0mpenenenne pabOTBHl CHIIBI TPEHUS TIPH

PaBHOMEPHOM JIBUOKEHUHT Tena 1o
TOPH30HTAIIbHON TTOBEPXHOCTH.

2. NccnenoBanne ycinoBUil paBHOBECHS phlvara.

3. Usmepenne KIIJl HakIOHHOH MJIOCKOCTH
(37eKTpOHHAs IEMOHCTpAIIHs).

HavanbHoe moHMMaHUE BBIUTPHIIIA B CHIIE MMPOCTHIX MEXaHU3MOB Ha MPUMEPE phbluara, MmoJgBHKHOTO
1 HETIOIBIKHOTO OJIOKOB, HAKJIIOHHOH ITJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCJIOBUS PaBHOBECHS phlyara.

OO0Hapy>keHHe 0 pyKOBOJICTBOM IT€Iarora ¢ OIOpoii Ha TUAAKTHIECKAN MaTepHajl CBOUCTB IPOCTHIX
MEXaHU3MOB B Pa3IHMYHBIX HHCTPYMEHTAaX U MPUCIOCOOICHUX, UCIIONIB3YEMBIX B OBITY U TEXHHUKE, a
TakXKe B XKUBBIX oprannzMax (MC — ouonorus).

Habmronenue 3a sKcriepruMeHTaIBHBIM JOKA3aTEIIECTBOM paBEHCTBA paboT P MPUMEHEHHUH MTPOCTHIX
MEXaHU3MOB.

Omnpenenenue noxa pykoBoactsoM neaarora KITJ HakIIOHHON MIIOCKOCTH.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlropuTM, MpEeABAPUTETHHO
pa300paHHBIi COBMECTHO C IMEAAaroroM Ha MPUMCHEHHE NMpPaBUiIa PABHOBECHS phluara M Ha pacyér
KIII.

Mexannueckasi
sHeprus (4 4)

Mexannueckast 3Heprus. Kuunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00Ho20
8UO0A MeXAHUYecKol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHHs SHEPTUU B MEXaHHUKE.

JladopaTopHbie padoThI U ONBITHI.

1. Usyyenue 3aKOHa COXpaHCHUS
MEXaHUYECKOH SHEPruu (31eKkTpoHHas
JIEMOHCTPAIIHS).

HabmnroneHue 3a 3KCIIEpUMEHTAJIBHBIM OIpeAeICHUEM U3MEHEHUsI KMHETHUECKOW M MOTeHIMAIbHOM
SHEPIHU Tela MPH €ro CKATBIBAHNUU 110 HAKIIOHHOW IIOCKOCTH.

DopMyIUpOBaHHE COBMECTHO C IE€AaroroM Ha OCHOBE HCCIENOBAaHHMSA 3aKOHA COXpPaHEHUS
MEXaHUYECKOM SHEPTHH.

[Ipencrapnenne npu NOMOIIM NEJArora rpaHyLl IPUMEHUMOCTH 3aKOHA COXPAHEHUS SJHEPTUH.
Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HA AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHbBIil COBMECTHO C IE/Iar0roM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

Pe3zepBHoe Bpems (3 u)

8 KJIACC (68 1)

TemaTnuyeckni
0JI0K, TEMBI

OcHoBHOe cogep:KaHHe

OcHOBHbIE BU/IBI 1€SITETbHOCTH YUAIITUXCS
(Ha ypoBHe y4eOHBIX el CTBHUIl)

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

OcnosHyle nonodcenus MONEKYNAPHO-
KUHEMUYecKou meopuu CmMpoeHUs Geujecmed.
Macca u pazmepsvr amomog u monexyn. Onvimbl,
noomeepoicoaiowue  OCHOBHblE — NOJONCEHUS.
MONEKYNIAPHO-KUHEMUYECKOU MeopUlU.

Mopemu TBEPIOTO, KHUIKOTO W Ta3000pa3HOTO
cocTosiHUM  BewectBa. Kpucmannuueckue —u
amopgnvie mena. OOvscCHeHUe CBOUCME 2a308,
acuokocmeti U meepobIX mMel HA  OCHOGe
NOAOHCEHUL MONEKYAAPHO-KUHEMUYEeCKOU Meopull.
CMaunBaHUe U Kanuuiapuvle sAnenus. Teniosoe
pacuupenue u cocamue.

Jemoncmpayuu?®

1. HabnroeHne OpOyHOBCKOTO TBUKECHUSI.

2. Habmronenue muddy3un.

3. HaOmronenne  siBiIeHU

KaIMWULIPHBIX SBICHHH.

4. HabnronieHre TEIIOBOTO paclIupeHust Tell.

5. I3MeHeHue naBiieHHs1 Ta3a MPU M3MEHEHHH

00béMa 1 HarpeBaHUH MITH OXJIAKICHUH.

Jlabopamopnsie pabomol u onvimoi.

1. OmpITBl O OOHApPYXKEHUIO JEHCTBHUS CHII

CMadYrBaHUA n

MOJICKYJIIPHOTO HNPUTIKCHUA (I/IJ'II/I
DJICKTPOHHAA ,I[eMOHCTpaL[I/ISI).

2. OneITEL 11O BbIpAllIUBAHUIO  KPHUCTAJIIOB
HOBapCHHOﬁ COJIM WM caxapa.

3. OnbITHI Io Ha6J'IIO,I[eHI/IIO TECIIJIOBOTO

pacuMpeHus ra3oB, XHIKOCTEH M TBEPIBIX
Tell

4. OmpenencHue aBICHUS BO3AyXa B OamoHe
HITPHIIA.

5. OnBITH, JAEMOHCTPUPYIOMIKME 3aBUCHMOCTD
JaBICHUs BO3JyXa OT e€ro oo0béMa W
HarpeBaHMs WIN OXJIAKICHHUS.

6. [Iposepka cunome3svl TUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonbuka JICUOKOCIIU 6
MEPMOMEMPUUECKOTL mpyoxe om
memnepamypbi.

Habnronenue u vHTEpOpETaNHs COBMECTHO C MIEIaroroM OIBITOB, CBUACTEIBCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BELIECTBA: OIBITHI C PACTBOPEHUEM PA3IUUHbBIX BEUIECTB B BOJIE.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpUTM, MpEeABAPUTENHHO
Ppa300paHHBI COBMECTHO C IEArOrOM IO OLCHUBAHUIO KOJIMYECTBA ATOMOB HJIM MOJICKYII B STHHHUIIC
00bEMa BelecTBa.

[Ipencrapnenne mpy MOMOIIH Tearora OpOyHOBCKOTO IBWKEHUS, ABleHUS T(y3un u pazamdmii
MEXAY HUMH Ha OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
OOBsicHeHHE TIPH TIOMOIIH Tearora ¢ OMopol Ha TUIAKTHYCCKAH MaTephall OCHOBHBIX PasiIMduil B
CTPOCHUM Ta30B, JKUAKOCTEH W TBEPABIX TEI C HCIHOJB30BAHUEM IIOJOKEHUH MOJIEKYJSIPHO-
KMHETUYECKOM TEOpHUU CTPOEHUS BEILIECTBA.

IIpoBeneHue noJ pykoBOACTBOM IIEAArOra OIMbITOB 10 BRIPAILKMBAHUIO KPUCTAJJIOB IIOBAPEHHOM CONH
WJIM caxapa.

IIpoBeneHue COBMECTHO C MEAAroroM U 0OBSICHEHHE U3 MPEIOKEHHOTO IIepedHs BHIBOJOB OIBITOB,
JEMOHCTPHUPYIONINX KaMUJUIIPHBIC SIBJICHUS U SBICHUE CMauYHUBaHUSI.

OObsicHEHHUE C OMOPOM Ha TEXHOJIOTHYECKYIO KapTy IO/ pyKOBOJCTBOM I1€/1arora poJid KarUIIPHBIX
SIBJICHUU JJIs1 TOCTYIUICHUSI BOABI B opranu3m pactenuii (MC — O6uosorus).

HaOmtoieHue onpITOB 1O HAOJIOACHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIAKOCTEH U TBEPBIX TEl.
OOBsICHEHHE C OTIOPO Ha TEXHOIOTHIECKYIO KapTy MO PyKOBOJCTBOM IeIarora COXpaHeHHs 00bEMa
TBEPHABIX TEJ, TEKyYECTH YKUIKOCTH (B TOM YHCJE, Pa3HUIBI B TEKYYECTH LIS Pa3HBIX KUIKOCTEN),
JIaBJICHUSI rasza.

HabmroneHue 3a mMpoBeiGHUEM OIBITOB, TEMOHCTPUPYIOIINX 3aBHCHMOCTE JAaBICHHS BO3IyXa OT €ro
00béMa W HarpeBaHUS WM OXJKICHUSA, M UX OOBSCHEHHE HAa OCHOBE AaTOMHO-MOJEKYJISPHOTO
YYEHUSL.

AHanmu3 Npu HOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKHH MaTepuasn MPaKTHYECKUX CHUTYaIlui,
CBSI3aHHBIX CO CBOMCTBAMU Ia30B, )KUJIKOCTEH U TBEPJIBIX TEII.
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TemaoBbie
npoueccsl (21 )

Temmeparypa. Cesizb  memnepamypvl  co
CKOPOCMbIO MENNI0B020 OBUIICEHUSL YACTIUY,.
Buytpennsis sHeprus. Cnocobvl  usmeHeHus.
GHYMPpEeHHel — dHepeuu: — menionepeoava  u
cosepuienue pabomvi. Budvl mennionepedauu:
Menionpo8oOHOCHIb, KOHBEKYUS, U3LYHeHUe.
KonnuectBo TEIUIOTHI. VY nenvHas
TEIIOEMKOCTE BelecTBa. Teniooomen u meniogoe
pasnogecue. Ypasuenue meniosozo baniaunca.
Ihasnenue u omeepoesanue KPUCMAIIUYECKUX

gewjecms.  YIenbHas ~ TeIJIOTa  IIABICHHUS.
Ilapoobpaszosanue u xonoencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TEIoTa
napooOpazoBaHus. 3asucumocms memnepamypul
Kunenuss ~ om  ammoc@epnoco  0agieHusl.
Brasicrnocms 6030yxa.

OHeprust ~ TOomMBa.  YJenbHas  TEIJoTa
CTrOpaHusl.

Ipunyunvl pabomsr mennogvix Oguzameneu.
K1l Mennine02o
osucamens. Tennosvie Ogucamenu u 3awuma

oxpyacaroueti cpeost (MC).

3axon coxpanenus u npeepawjenus dnepeuu 8
mennosvix npoyeccax (MC).

Jemoncmpayuu?®

1. [IpaBuna u3MepeHus: TeMIeparypsbl.

2. Bunel Terutonepenadm.

3. OxylaXxJieHne Npu COBEPIICHNH PaOOTBHI.

4. HarpeBanue 1nipu COBEpUICHHH PaOOTHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEMJIOEMKOCTEH  Pa3THYHBIX
BEIIECTB.

6. HabmoneHne kuneHus.

7. HaOmoneHne TOCTOSHCTBA — TEMIIEPATYPHI

TIpH TUIABJICHUH.
8. MoJenu TEeIUIOBBIX IBUTaTENEH.
Jlabopamopnsie pabomul u onvimoi.
1. [Ipogepka eunomesvi TUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonouxa JCUOKOCmU 6
mepmomMempuyecKkoul mpyoxe om
memnepamypbi.

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHEHHE PA3IMYHBIX CIIOCOOOB U3MEPEHUS U LKA TEMIIEPATYPHhIL.

HabnroneHue 3a npoBeJieHUEM OIBITOB, JEMOHCTPUPYIOUINX H3MEHEHUE BHYTPEHHEN SHEPTUuH Tela B
pe3ynbTare TeIionepeiadun U paboThl BHEITHUX CHIL.

HaOmonenue 3a MpoBeJCHUEM OIBITOB, OOCY)KACHHE MPAKTUUECKUX CUTYALUH, 1EMOHCTPUPYIOIINX
pa3IMYHbIE BUIBI TEMIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIUIO, H3ITyYEHHE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IOJA PYKOBOICTBOM IENarora SIBICHUS
TeTI000MEHa IIPY CMEIIUBAHUH XOJIOHOH U ropsiaei BOIbI.

Habmronenne ycTaHOBIICHHS TEIIOBOTO PaBHOBECHS MEXIY TOpsTIeii B XOJIOJHOM BOIOM.
OmnpepeneHue Npy NOMOIIY NeAarora KOJIM4eCTBa TEIUIOTHI, MOIYYEHHOT0 BOJOH MPH TEIIO0OMEHE ¢
HarpeThiM MeTAJUINYECKUM IIMIHHIPOM.

Omnpepnenenue 1o TadyuLe YACIbHON TEINIOEMKOCTH BEIIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpeaBAPHUTEIHHO
pa306paHHLIﬁ COBMCCTHO C IICaaroroM, CBs3aHHBIX C BBIYHCJICHHCM KOJIMYCCTBA TCIIJIOTBI H
TEMJI0EMKOCTH IIPH TETUIOOOMEHE.

AHanmu3 npu TOMOIIM MeJarora CUTyallMid MNpPaKTHYECKOTO HCIONb30BaHUS TEILUIOBBIX CBOWCTB
BEIIECTB W  MaTepHajoB, HANpHUMep B  MESIX  DHEProcOepekeHHsA:  TETUIOM3OJIALHS,
9HEprocOeperaoIme KpbIn, TepPMOAKKyMYJIISTOPHI | T. 1.

HaOmonenue siBineHui HCapeHnst 1 KOHACHCAIUH.

Habmonenue 3a rccefoBaHueM Ipoliecca UCTIAPEHUs Pa3THIHBIX KHIKOCTEH.

OOBsICHEHHNE TT0 ATOPUTMY COBMECTHO € MIEJaroroM sIBJICHUH NCTIapEeHUsI U KOHACHCAILMK Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUCHHUS.

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

Omnpenenenye 1o TabIuIe OTHOCUTEIHFHOM BIaXXHOCTH BO3-TyXa.

Habmronenue nporiecca IiaBiIeHns KPUCTAIIMYECKOTO BEIIECTBA, HAPUMeED, JIb/a.

CpaBHeHI/Ie o IMJIaHy IMpyu OOMOIIM neaarora MNpOHCCCOB IIJIABJICHUSA KPUCTAINIMYECKUX TEJI
1 pa3MsT9eHHs IPU HarpeBaHUM aMOP(HBIX TeIl.

Omnpenenenue 1o TadJIUIE YACTbHON TEIUIOTH TIABICHNUS JIbA.

OObsicHEeHHE TI0 CXeMe TI0ciie 00CYKACHHS C TEeAaroroM sIBJICHUH IUIaBJICHUS U KPUCTAIUIM3alUH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHSI.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIHHO
paSO6paHHI:II71 COBMECTHO C II€JIaroromM, CBA3aHHbLIX C BBIYUCIICHUEM KOJIMYCCTBA TETIJIOTHI B IPOIECCAX
TEIIONEPCaaun IIPU IUIABJICHUHU U KpUCTAJJIM3AllUHU, UCITAPCHUN U KOHIACHCAIIUH.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
MPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUcCTajsin3daiuv, HApUuMEp, IMOJYYCHUEC CBEPXUNUCTBIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

Anamms IIpY IOMOIIH Iegarora pa6OTI:.I " 00BICHEHNE IIpUHIUIIA HeﬁCTBHH TCIIOBOT'O ABHUIATCIIA.
Boruncnenue koauuecTBa TEIUIOTHI, BBIACISIOIIErOCS NPU CTOPAaHUM Pa3IMYHBIX BHJOB TOILINBA, U
KII[ nBurarens.
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2.Habmronenue HU3MEHEHHUs BHYTpEHHEH
SHEPTHH Teja B pe3ylbTaTe TeIUIoNepe1adn U
paboTHI BHEIITHHUX CHIL.

3. UccrnenoBanne SBICHUS TEIUIOOOMEHA IIPH
CMELIMBaHUM XOJIOIHOM U ropsiuel BOABIL.

4. Onpedenenue Konuuecmea mennomul,
HOMYHYEeHHO20 6000l NpuU Meniooomene ¢
Hazpemuvlm MemaiIudecKum YuiuHOpoM.

5. UccnenoBanue mporecca UCrapeHusl.

6. OnpeziencHrEe OTHOCUTEIBHON BIaXKHOCTH
BO37yXa.

7. Onpeoenenue yoenvHOU Meniomvl NAA6IeHUs]
a60d.

OOcyxJeHne COBMECTHO C IIEaroroM HKOJIOTHYECKHX IIOCIEICTBUI HCIOJIBb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U TUApo3aekTpocTaHnuil (MC — 3Konorus, Xumus).

Paznes 7. DiekTpuyeckue 1 MArHUTHbIE siBjieHust (37 4)

DileKTpuyecKne
3apsabl.
3apsiKeHHbIE
TeJia H UX
B3aHMo/lelicTBHE
(79)

Onexmpusayus men. JIBa poIa 3MEKTPHYSCKIX
3apsA0B. BzaumoneicTBuE 3apsyKEHHBIX — Tel.
3axon Kynona (3asucumocms cuvl
83AUMOOCUCMEUSL 3APAICEHHBIX Mel ON BETUYUHD
3aps008 U paccmosnus Mexcoy meiamu).

DnekTpudeckoe - Tode. Hanpsxcénnocmo
anekmpuyeckoeo noasa. Ilpunyun cynepnosuyuu
NEeKMpUYEcKUx nouetl (Ha KauecmeeHHOM YPOsHe).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulii NeKMPUYecKul 3apsi0.
Cmpoenue amoma. TIpOBOTHAKH M TUIIICKTPUKH.
3aKoH COXpaHEHUS ICKTPUIECKOTO 3apsia.

Jemoncmpayuu?®

1. DnexTpuzanus Te.

2. lga poma DIEKTPHYCCKHX 3apsAIoB U

B3aMMOJICHCTBHE 3aPSDKECHHBIX TEll.

3. YCTpOHCTBO U [eiicTBHE SIEKTPOCKOTA.

4. DneKkTpocTaTHYecKasi HHIYKIIHS.

5. 3aK0H COXpaHEHUs STEKTPUUECKUX 3aPsIIOB.

Jlabopamopnsie pabomol u onvimol.

1. OneITEl IO HAOMIOAEHUIO DJIEKTPU3AIMHA Tell

WHIyKLIUEH U PU CONPUKOCHOBEHUH.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JIEKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIHEH.
HaGmonenue u 0o0bSCHEHUE € OMOPOW HA JUJAKTUYECKUH MaTepuaj B3auMOJCHCTBUS OJTHOMMEHHO
U PAa3HOUMEHHO 3apSKEHHBIX TEIL.

OObsicHEeHHE MTPY TIOMOILY Te/Iarora MpUHIKNa AeHCTBUS 3JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBJICHUH SJEKTPHU3allMd IpPU CONPUKOCHOBEHHU TEI U
MHIYKIHUEH ¢ UCII0JIb30BaHUEM 3HAHUHI O HOCUTENAX JJIEKTPUYECKHUX 3apsiI0B B BELIECTBE.
PacriosnaBanne u OOBSICHEHHE II0 CXEME COBMECTHO C TIIEaroroM SBJIEHHH 3JIEKTPU3aLNU
B MIOBCEJHEBHOM KHU3HH.

Habmonenue u 00bsiIcCHEHHE C OITOPOI Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MINTIOCTPUPYIOLIHUX 3aKOH
COXpaHEHHUs JIEKTPUIECKOT0 3apsaa.

HaGmonenune onpITOB 10 MO/IEIIMPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS,

HccrnenoBanne moa pykoBOACTBOM IeJarora JEMCTBUSI 3JIEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUDJIEKTPUKU
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IocTosinHbIH
3JIeKTPHYeCKHUil
ToK (17 4)

DJEeKTpUYECKUi TOK. Ycrosus cywecmsosanus
NeKMpuyecko2o moxa. VICTOUHUKH IOCTOSIHHOTO
ToKa. J[efCTBUS DIIEKTPUYECKOTO TOKaA (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). OIeKmpuueckutl mox
8 JACUOKOCAX U 2A3aX.

Pabota W MONIHOCTH BJIEKTPUYECKOTO TOKA.
3axon [owcoyna—Jlenya. Dnexmpuueckue yenu u
nompedumenu 31eKMPUYEcKoll sHepeuu 6 Obimy.
Onexrpudeckas nens. Cuia Toka. DIeKTpHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  NPOBOIHUKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

st ydactka nenu. llocinemoBaTenbHoe U
napajuiebHOe COEJIMHEHUE MIPOBOHHUKOB.
Kopomxoe 3amvixanue.

Hemoncmpayuu?®

1. I[IpOBOJHHUKH U TUDIICKTPUKH.

2. MoaenmupoBaHue CHJIOBBIX JINHUH

3MEKTPUUYECKOTO OIS,

. ICTOYHMKY IOCTOSIHHOT'O TOKA.

. JIeHCTBUA 3JIEKTPUUECKOrO TOKA.

. DIeKTpUYEeCKUN TOK B )KUIKOCTH.

. I'a30BbIii pa3psn.

. I3mepenne cuitel TOKa aMIepMETPOM.

. I3Mepenne 3IeKTpHYecKOro HampsHKeHUs

BOJITMETPOM.

9. PeoctaT 1 MarasuH COIIPOTHBIICHHH.

Jabopamopnsie pabomuvl u onvimoi.

1. UccrenoBanue AEHCTBUSL 3IIEKTPHUYECKOTO
TOJISI HA IPOBOAHUKHU U TUDJIEKTPUKU.

2. CoOopka 1 npoBepKa padoThI AINEKTPUIECKON

[[ETTH IOCTOSIHHOTO TOKA.

W3MepeHue U peryampoBaHUe CHIIBI TOKA.

V3mepenue u peryinpoBaHie HaNpsHKEHUSL.

5. HUccredosanue 3agucumocmu Cuivl mMokd,
uoyujeo yepes pesucmop, om
CONPOMUBITIEHUS, PE3UCTNOPA U HANPANCCHUS.

6. Onwimbl, demoncmpupyrowue 3a6UcumMoCcinG
INEKMPUYECKO20 conpomuenenus
NPOBOOHUKA OM €20 ONUHbL, NIoWaou
NONEPEeUHO20 ceveHuUsl U Mamepuand.

ONO Ol h~ W

P ow

HabnrogeHue pasivyHBIX BHIOB JCHCTBUS JJICKTPUYECKOTO TOKA M OOHAPY)KEHHUE COBMECTHO C
1E€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEIHEBHON KU3HU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM [IEMH MOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyeil n3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmronenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
[IpoBenenne u OOBSICHEHHE IIPH TOMOIIM YYHTENS OIBITOB, IEMOHCTPHPYIOMIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAU IOMNEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.

ba3zoBrie npencTaBneHrs 0 NpaBUIaX CIOXKEHUS HANPSLDKEHUH NPU MOCJIENOBATEILHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

Bba3zoBsle npecTaBieHUs O IpaBUiIax AJIs CUIbI TOKA [IPY NapaJICIIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEAarora O CHUTYyalusX IIOCIEIOBATENbHOTO U MapajiesIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpeABaAPUTEIHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS MpPU IOCIEJOBATEIbHOM U  MAapajUIeIbHOM  COEIWHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECCKYIO KapTy IIOA PYKOBOJICTBOM Tiearora padOTHI
3JIEKTPUYECKOT0 TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

Onpenenenue ¢ Oonopod Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€arora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIICIISIEMON Ha PE3UCTOPE.
Habmnronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JTaMIIOUYKy OT HalpsKSHUS Ha Heil.
OmnpenesneHue ¢ OOPOi Ha TEXHOJIOTHYECKYIO KapTy 1Moj pykoBoacTBoM nenarora KI1J1 Harpesaresns.
Habmronenue 3a ncciegoBaHueM MpeoOpa30BaHust YHEPTUN TIPH MOIBEME TPY3a INEKTPOABUTATETIEM.
OOBsicCHEHHE TIOCNE pacCy)XISHHS C TEJaroroM M COCTaBJICHHE IJIaHa-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsicCHEeHHE TIOCIIE PACCYKICHUS C TIEIarOrOM M COCTaBJICHHUE TIaHA-KOHCTIEKTa IPUIHH KOPOTKOTO
3aMBIKaHMA U NIPUHLKIA AEHCTBUSA IIAaBKUX NPEAOXPAHUTENEH.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOpUTM, NMpEABAPUTENHHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONIb30BaHueM 3akoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS dIIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

IIposepka npasuna crodcenus HAnPAICeHU
npu nocie008amenbHOM COeOUHeHUU O08YX
Pe3uUcmopoa.

Ilposepka npasuna Ons cuibl Moxka npu
napaienbHOM coeOUHeHUl pe3Ucmopos.
Omnpenenenre  pabOTBl  AIEKTPHYECKOTO
TOKA, UIYIIETO Yepe3 Pe3UcTop.
OmnpeneneHue MOIIHOCTH DJIEKTPHYECKOTO
TOKa, BBIJICJIIEMO Ha pe3nCcTOpe.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
UIYLIEero 4epe3 JaMIOUYKy, OT HalpsDKeHUS
Ha Hel.

Onpeoenenue KII/[ nacpesamens.
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Mar=uuTHble
siBJaeHus (6 1)

ITocrosiHHbIe MarauThl. B3anumoeicTeue
MIOCTOSIHHBIX MarHuToB. Maenummuoe noie.
Maenummnoe none 3emnu u e2o 3Havenue 0
arcusHu Ha 3emae. Onvim Opcmeda. Maenumnoe
noJe snekmpuuecko2o moka. Ilpumenenue
2NIEKMPOMASHUMOE 6 mexHuKe. /lelicmeue
MASHUMHO20 NOJA HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamens HOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MexXHUYecKux yCmpoucmeax u Ha mparcnopme.
Hemoncmpayuu?®

1. B3aumojeiicTBHE MOCTOSTHHBIX MarHUTOB.

2. MogenmpoBaHue HEBO3MOXHOCTH
pa3zeneHys NOII0COB MarHUTA.

3. MogenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHuTOB.

4. OmpIT Dpcrena.

5. MarautHoe mose Toka. DJIeKTPOMarHur.

6. JlelicTBre MArHUTHOT'O TIOJISI HA TPOBOTHUK C
TOKOM.

7. DNeKTpOABUTaTENh IIOCTOSTHHOTO TOKA.

Jabopamopmnsie padbomuvt u onvimol.

1.  HUccnemoBanue MAarHUTHOI'O
B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

2. H3yuyeHue MarHUTHOTO ITOJIS TIOCTOSIHHBIX
MarHuTOB TP UX OOBEIMHEHUH U PA3JIEIICHUH.
3. HccnenoBanue JercTBUS
3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
4.  OnsITH, JIEMOHCTPUPYIOLINE
3aBUCHUMOCTH CHJIBI B3aMMOJICHCTBHS KaTYIIIKH C
TOKOM M MarHuTa OT CHJIbl TOKa U HalpaBJIeHUS
TOKa B KaTyIlKe.

5. H3yueHwme AeHCTBHUS MarHUTHOTO ITOJIS HA
MIPOBOJHUK C TOKOM.

6.  Koucmpyuposeanue u usyyenue pabomul
anexmpoosucamerns.

7. Wsmepenne KIIJ] snexTpoaBurateabHOM
YCTaHOBKH.

noneu

HccnenoBanue noj pyKOBOJICTBOM IeJarora MarHUTHOTO B3aMMOJIEHCTBHSI MOCTOSIHHBIX MAarHUTOB.
N3yyenue ¢ onopodl Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOACTBOM I€arora MarHUTHOI'O MOJIS
MTOCTOSTHHBIX MarHUTOB IIPH NX O0OBEIUHEHNHT U Pa3/ICIICHUH.

Habmronenue 3a mpoBeAeHNEM OTIBITOB TI0 BU3YaJIM3AIUY OIS TOCTOSHHBIX MarHUTOB.

W3yyenue noa pykoBOACTBOM I€AArora siBJIEHUs HAMarHUUMBAHUSI BEILIECTBA.

HccnenoBanue COBMECTHO € IEAATOTOM JIEHCTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPETIKY.
Habmronenne 3a TpOBENCHUEM OIBITOB, IEMOHCTPHUPYIOIINX 3aBHCHMOCTH CHJIBI B3aWMOJEHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIbl U HalpaBJI€HUS TOKa B KaTYIIKe.

AHanmu3 NpU TOMOINU MENarora CHUTyalud NpPaKTUYeCKOTO MPUMCEHEHHUS JJICKTPOMArHuToB (B
OBITOBBIX TEXHHYCCKHUX YCTPOMCTBAX, MPOMBIIUICHHOCTH, MEIUIIHE).

N3ydenue ¢ onopoil Ha TEXHOJOTUUECKYIO KapTy MO/ pyKOBOACTBOM Iearora AeicTBusi MarHUTHOTO
T10JIs1 HA TIPOBOJIHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeUCTBYS dIEKTPOABUTaTEL.

M3mepenue comectHo ¢ negarorom KIIJI anexTpoaBurarenbHON yCTaHOBKU.

BazoBbie mpeacTaBieHUS O Pa3MYHBIX MPUMEHEHHUAX SJICKTPOIBHUraTeNied (TPaHCIIOPT, OBITOBBIC
YCTpOWCTBA U JP.).
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DJIEKTPOMArHUT
Hasi HHAYKIUS
(49)

Onvimoi Dapadoes. Henenue
anexkmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobvi NONy4eHUs.
9NeKmpuyeckol dHepeuu. INEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.
JMemoncmpayuu?
1. VccnenoBaHue SIBICHUS DJIEKTPOMAarHUTHOM
WHITyKLUH.

2. OmbiThl Dapagnest.

3. 3aBHCUMOCTh HANpPaBJICHUS HWHIYKIHOHHOTO
TOKA OT YCJIOBUI €r0 BOSHHKHOBCHHUSL.

4. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jabopamopnsie padbomuvr u onvimol.

1. OmbITBI 1O WCCIENOBAaHUIO  SBICHUS
3JIEKTPOMAarHUTHON MHIYKIMH: UCCIIEJOBAaHNE
W3MEHEHMH  3HA4YeHUs W HalpaBJCHUs
MHYKIIMOHHOTO TOKA.

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

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

TemaTnyeckniu OcHoBHoOe coep:kaHue OcHOBHBIE BUBbI 1eSIT€IbHOCTH YUALIUXCH
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Pa3znen 8. Mexannueckue siBjieHust (40 )
Mexanuyeckoe Mexanuueckoe JBHKeHHe. MaTepuanbHas | AHalIU3 C MOMOIIBIO MeJarora u o0CyKIeHHe Pa3INUHbIX TPUMEPOB MEXAaHUUECKOTO JBUKCHHUS.
JBHKEHUEe touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYXKICHHE COBMECTHO C MIEaroroM rpaHuIl IPUMEHHUMOCTH MOJICITH «MaTepHaIbHast TOUKaY.
U CIOCco0bI ero MEXaHUYCCKOTO  JBMXKCHHUA.  PaBHOoMepHoe | OmmcaHue mociie OOCYXICHHUsS C IeJaroroM MEXaHWYEeCKOTO JABIKCHHS Pa3IMYHBIMH CIIOCOOaMU
onucanus (10 4) | npsmonuHeiiHoe aBWKeHHE. Hepasnomeproe | (ypaBHEHHUE, TabuIa, rpaduk).
npamonuneunoe  Osudicenue.  CpemaHssi u | AHaIM3 TOJ PYKOBOACTBOM IMeJarora >KU3HEHHBIX CUTyalluid, B KOTOPBIX MPOSBISIETCS
MEHOBEHHAsL CcKOpoCmb mena npu | OTHOCHUTEIFHOCTh MEXaHUYECKOTO JIBHYKCHUS.
HEPABHOMEPHOM OBUNCEHUU. HabnroneHne MeXaHH4IeCKOTO IBIYKCHUS Tela OTHOCUTEIFHO Pa3HBIX Tell OTCUETA.
Yckopenue. Pagnoyckopennoe | CpaBHEHHE TyTeH U TPaeKTOPUH IBIKEHUS C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy IO PYKOBOJICTBOM
NPAMONUHEUHOe oguoicerue. CBoOonHOE | Tearora OJHOTO U TOTO K€ Tea OTHOCUTEIFHO PAa3HBIX TEN OTCUETA.

nageune. Onvimot I anunes.
Pasnomepnoe osudicenue no OKpys’CcHOCHU.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenoeas ckopocmu. ILlenmpocmpemumenvroe
YyCKopeHue.
Jemoncmpayuu
1. HabnroneHne MeXaHMYECKOTO JBHIKEHHS
Tena OTHOCUTENBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE ITyTeH U TPACKTOPHUIl IBHIKSHUS
OIHOTO M TOTO >K€ TeJda OTHOCUTEIHHO
pa3HBIX TEJ OTCYETA.

3. 3MepeHne  CKOPOCTH H  YCKOPEHHUS
MPSIMOJIMHEHHOTO JIBHIKCHHSL.

4. UccnenoBanue MPU3HAKOB
PaBHOYCKOPEHHOTO JBHKEHHUSI.

5. HaGmonenue JIBHKEHUS Tena o
OKpPY>KHOCTH.

6. HaGmofgeHne MeXaHHYECKHUX  SIBIICHHUIA,
MPOUCXOIIUX B  CHUCTEME  OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM  JBHXKCHHH  OTHOCHUTEIILHO

KabOuHeTa (U3UKH.

AHanm3 ¢ IOMOMIBIO Tefarora TekcTa ["amiies 00 OTHOCUTENEHOCTH IBIKCHUST; BBITOTHEHHE 3aaHUH
10 TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimme BeIYUCICHNS IO 00pasily CpeaHel CKOPOCTH CKOJIBKEHUS OpyCcKa WIIH IBHKEHHUS IIapHUKa
10 HAKJIOHHOU IIOCKOCTH.

AHanu3 1 00CyXJIeHUE C OMOPOH Ha TEXHOJOTMYECKYIO KapTy MOJ PYKOBOACTBOM IeJarora croco6on
IpUOIHKEHHOTO OIpEIeNICHISI MTHOBEHHOI CKOPOCTH.

OmnpenesneHue Mocie paccykISHHS C IIeJaroroM 1o CXeMe CKOPOCTH PAaBHOMEPHOTO ABIKEHHUS (IIapHKa
B KHIKOCTH, MOJICITH DJICKTPUICCKOTO aBTOMOOMJIS U T. II.).

OnpeneneHue COBMECTHO C IENAroroM MyTH, NMPOMIEHHOTO 3a JaHHBIA MPOMEXYTOK BPEMEHHU, U
CKOPOCTH TeJa Mo TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JBIKEHUS OT BPEMEHH.
HavanpHble mpencTaBieHHE O MPUHIOUNAX JCHCTBUS NPUOOPOB, HU3MEPSIONINX
(ctmmomeTpoB).

[pocteiimme BBUUCIECHUS O 00pa3ily MyTH M CKOPOCTH TPH PAaBHOYCKOPCHHOM MPSIMOJIHHEHHOM
JBIDKEHUH Tela.

OmnpeeneHne COBMECTHO C I€IaroroM MpoiIeHHOTO MyTH U YCKOPEHUs JBIKEHUS Tella 1o rpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JBIKEHUS Tela OT BPEMEHH.
OmnpeneneHne ¢ TOMOIIBIO MTEAAarora yCKOPEHUs Tesla IPH PaBHOYCKOPEHHOM JBIKEHUH 10 HAKIIOHHOM
TUTOCKOCTH.

W3meperne mo cxeme MOCiIe PacCyXAEHHUs ¢ TeJaroroM Mephoja W 9acTOThl OOpamieHus Tena Io
OKPY’KHOCTH.

OmnpezneneHre HaXOXAEHUS MOJ PYKOBOJICTBOM I€larora CKOpPOCTH PAaBHOMEPHOIO ABMXKEHHUS Tela
10 OKPY>KHOCTH.

CKOpPOCTb
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Jlabopamopnsie pabomol u onvimol.

1. Koucmpyuposanue mpaxma 014 pazeoua u
O0anbHeUWe20 PAGHOMEPHO20 — OBUIICEHUS
WapuKa uiu menexcKu.

2. OnpeneneHne cpemHein CKOpOCTH
CKOJIbKEHMSI Opycka WIIM  JIBHDKCHHS
LIapHKa 110 HAKJIOHHOM MJIOCKOCTH.

3. OmpeneneHne  ycKOpeHHWs — Teida  IpHU
PaBHOYCKOPEHHOM JIBHKCHUH o
HaKJIOHHOH IUIOCKOCTH.

4. UccnenoBaHue 3aBUCHMOCTH IIyTH  OT
BPEMEHH IIPU PaBHOYCKOPEHHOM JBIKCHHH
0e3 HayalbHON CKOPOCTH.

5. Ilposepka cunomesul: ecau npu
PABHOYCKOPEHHOM ogudCeHUU oe3
HAYANbHOU CKOPOCMU NYMU OMHOCAMCA KAK
pao HeuémHuvIx yucer, mo
coomeemcmeyioujue npoMeNCymKu
8pemen OOUHAKOBYL.

Pemenne TUMOBBIX PAacdyETHBIX 3afad B 1—2 HeWCTBUS ¢ ONOPOM Ha aJrOPUTM, MpPeaBApUTEIHHO
pa3o0paHHBII COBMECTHO C TM€JaroroM Ha OIpeAelIeHHe KUHEMAaTH4YeCKUX XapaKTepPHCTHK
MEXaHHUYECKOT0 JBIKEHUS Pa3IUYHbIX BUIOB.

PacnioznaBanue n npuOIMKEHHOE ONKMCcaHKue Mo 00pasiyy mocie 00CYKICHUS C MeAaroroM pasjinuHbIX
BU/IOB MEXAaHMYECKOT'O IBIKCHUS B NMPUPOJIE M TEXHUKE (Ha MpuMepax CBOOOJHO MaJalomuX Tedl,
JBIDKCHUS )KUBOTHBIX, HEOECHBIX TN, TPAHCIIOPTHBIX CPEACTB H JP.).

B3aumopeiicTBue
Ted (20 v)

IlepBriii 3akoH HpioToHa. Bropoit 3akoH
Herotona. Tperuit 3akon HbroToHa. Ilpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS. CKONbIICEHUS, CUNA MPEHUs. NOKOS,
opyaue 8udbl MpeHusl.

Cuma TsKecTH M 3aKOH  BCEMHPHOTO
TATOTCHHSA. YCKOPEHHE CBOOOIHOTO MaICHUS.
Jleuscenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuyeckasn ckopocms. Hesecomocmo
u nepezpysKu.

PaBHOBecue MaTepHuaJbHOU TOYKH.
Abcomomuo  meépooe  meno.  Pasnogecue
meépoo2o  mena ¢  3AKPEnIEHHOU  OCbHO
spawenus. MoMeHT cuibl. Llenmp msaoicecmu.

JHemoncmpayuu

1. 3aBHCUMOCTb YCKOpEHMsI TeJla OT MAacChl

TeNna U JeHCTBYIOIIEH Ha HETO CUJIBL.

2. HaOmronenne paBeHCTBa CHIT

B3aUMOJICHCTBUH TEJl.
3. I3mMeHeHne Beca Tena NPU YCKOPEHHOM

npu

Habmronenne u oOcyXIeHHE COBMECTHO C IEAArOrOM OIBITOB C IBMKCHHUEM Tela MPH YMEHBIICHUU
BIIMSIHUS APYTUX TE€J, NPEMSATCTBYIOIUX JBUKEHUIO.

AHanu3 Mo CXEM€ IOcJEe pacCyKIEHHsl ¢ NEeAaroroM Tekcra lajwies ¢ OMUCAaHUEM MBICIEHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIMH; BEITIOJIHEHHUE 3aJaHUil 0 TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxIeHre moj pyKoBOJICTBOM IMEAarora BO3MOXHOCTH BBITIOJHEHHS 3aKOHA HHEPIIUHN B Pa3IMUHBIX
CHUCTEMax OTCuéra.

Habnronenne u 00CYXICHHE COBMECTHO C IEJAaroroM MEXaHWUYECKHX SIBJIICHHUM, MPOUCXOMSIINX B
cucteme otcuéTa «Tenexkay npu e€ paBHO-MEPHOM U YCKOPEHHOM JIBI)KEHUU OTHOCUTENBHO KabnHeTa
¢bu3nKy.

JelicTBUs ¢ BEKTOpaMu CUJI: BBITIOJIHEHUE 3aJjaHUM IO CJI0KEHUIO U BBIYUTAHUIO BEKTOPOB.
HabnroneHne 3a mpoBeICHHWEM OIBITOB, AEMOHCTPHUPYIOMIMX 3aBHCHMOCTh YCKOPEHHS Tela OT
MIPUJIOKEHHOM K HEMY CHJIBI M MaccChl Teja.

AnHanmu3 1 00BSICHEHHE ¢ OMIOPOH Ha TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOJCTBOM IIeIarora sSBJICHUH C
HCIOJIb30BaHUEM BTOPOTro 3akoHa HproToHa.

Pewienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AeicTBUS C ONMOPOM Ha ajlroput™, MpEeABaApUTEIBHO
pa3o0paHHBId COBMECTHO C TIENaroroM C HCIOJb30BAaHMEM BTOPOTO 3akoHa HpIOTOHA W MpaBWiIa
CIIOXKCHWSI CHJL.

Omnpenenenne COBMECTHO C MEJAroroM )ECTKOCTH TPy KHHBEI.

AHanu3 cUTyallMil ¢ ONOpPOM Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOJCTBOM II€arora, B KOTOPBIX
HaOonaroTes ynpyrue aegopmaiin, 1 uX 00bICHEHUE ¢ NCIOIb30BaHrEM 3akoHa ['yka.
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JBHKCHUM.
JlabopaTopHbie padoThI U ONBITHI.
1. VccnenoBanne 3aBUCHMOCTH CHIJIBI TPEHUS

CKOJNBXEHHUS OT CHWJIBIL  HOPMAJIBHOTO
JaBIICHHSL.
2. OnpeneneHne  kod(hQUIMEHTA  TPEHUS
CKOJIbKCHHSI.

3. OnpeneneHune KECTKOCTH NPYKHUHBI.

Pemenne TUMOBBIX pacdyETHBIX 3afad B 1—2 nelcTBUS C OHNOPOM Ha aJrOpPUTM, MPEIBAapPUTEIILHO
pa300paHHBIl COBMECTHO C MEIaroroM ¢ UCIOJIb30BaHueM 3aKkoHa ['yka.

HccnenoBanue mpy NOMOIIY Nearora 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMAJIBHOTO
napieHus. CoBMecTHOE 00Cy K/IeHHE Pe3yIIbTaTOB UCCIIEOBAHMS.

OmnpeneneHue 1oJ KOHTPOJIEM TeJlarora ¢ ONOpoi Ha KOHCIEKT KO QUIIEHTa TPEHUS CKOJIbKEHHSI.
H3mepenue ¢ moMOLIbIO IEAArora CUIIbl TPEHUS MOKOSL.

Pemenne THIOBBIX pacdETHHIX 3ajad B |—2 IEWCTBUS € OMOPO Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIEarOTOM C MCIIOIB30BaHUEM (POPMYIIBI IS CHITBI TPEHUS CKOJIBKEHHSL.
AHanu3 Mo cxeMme IOCIE PACCYKIEHUs Menarora O JBHKEHUM TeJl TOJbKO IOA AEHCTBHEM CHIIBI
TSKECTH — cBOOOTHOTO MaJCHHUS.
OObsicHeHHE 0] PyKOBOJICTBOM II€J[arora He3aBUCHMOCTH YCKOPEHHsI CBOOOIHOTO MaJeH!st OT MaccChl
Tena.

Or1ieHKa COBMECTHO C I1€JJaroroM BeJTMYMHBI CHIIBI TATOTEHHS, IeHCTBYIOIEH MEX Ty IBYM TelaMu (s
Pa3HbIX Macc).

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

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AelcTBHS C ONOPOM Ha alropuUTM, NMPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C IIEaroroM C WCIIOJIb30BAaHHEM 3aKOHA BCEMHUPHOTO TATOTCHHSA U (YOPMYJIBI
JUIsL pacuéTra CHIIbI TSXKECTH.

Habmronenune u 00CcykIeHIE C TOMOIIBIO TIeIarora OMBITOB M0 U3MEHEHHUIO Beca Tella IPH YCKOPSHHOM
JBUKEHHHU.

AHanu3 ¢ MOMOILBIO NEAArora yclIoBUl BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHUS C OMOPOM Ha ajlrOpuUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C IEIaroroM Ha OmpeJielieHHe Beca Tella B Pa3iIMYHbIX YCIOBUSIX.

AHanmu3 ¢ Omopoil Ha TEXHOJIOTHUYECKYI0 KapTy MOJ PYKOBOJCTBOM IleJlarora Ciil, AEHCTBYIOUINX Ha
TeJNO, NOKOosLIeeCs Ha OIope.

OmnpepeneHne ¢ MOMOIIBIO Ie1arora MeHTPa TSHKECTH PAa3IHYHBIX Tl
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3akoHbI
COXpaHeHHs
(10 u)

Umnynsc Tena. H3menenue  umnynavca.
Hmnynvc cunvl. 3aKOH COXpaHEHUS UMIIYJbCA.
PeaxtuHoe aBmxenue (MC).

Mexanuueckas padoTa U MomHocTb. Pabora
CUJI TSDKeCTH, ynpyzocmu, mpenus. Cea3b
onepeuu u pabomul. TloTeHIMAMbHAS SHEPTHA
Tena, TOAHSATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeusi COHCAmMol RPYICUHbL.
Kunernueckas SHEpPrusl. Teopema o
Kunemuueckoll dHepeuy. 3aKOH COXPAaHEHUS
MEXaHUYECKON SHEPTUH.

Hemoncmpavuu
1. Ilepenaua ummynsca HpH B3aMMOJECHCTBHU

Tell.

2. TlpeobpazoBanus
B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHe HMIIyJIbCa IIPH HEYIPYroM
B3aUMOJCICTBUM.

4. CoxpaHeHHEe HMIIyJbca IPH abCOJIOTHO

YIPYrOM B3aUMO/ICHCTBUH.

HaOnroieHue peakTUBHOTO JBHIKCHHUSL.

CoxpaHeHHEe MEXaHWYEeCKOH JHEpruu Ipu

CBOOOIHOM TTaICHUH.

7. CoxpaHeHHE MEXaHWYECKON JHEpruu Ipu
JBIDKEHUH Tella 10J] JEHCTBUEM NPY>KUHEL.

Jabopamopnsie pabomuvt u onvimoi.

1. Ompenenenne pabGOTHI CHIBI TPEHUS IPU
pPaBHOMEPHOM  JBIDKEHMHM  Tela IO
TOPU30HTAJIBHOW TTOBEPXHOCTH.

2. Omnpenenenre pabOThl CUIIBI YIIPYTOCTH MPU
noabpEMe rpy3a C UCTIOJIb30BaHUEM
HETIO/IBM>KHOTO U TTOJIBUXKHOTO OJIOKOB.

3. H3ydenue 3akoHa COXpaHEHUs SHEPTUH.

SHEPrUH pu

ou

HaGmonenue u 00cykieHHe ¢ MOMOIIBIO IIe/1arora OnbITOB, AEMOHCTPUPYIOLINX Nepefady UMITyJIbca
IIpU B3aUMOJECHCTBUHU TeJ, 3aKOH COXPAHEHUS HMMITyJIbca MpPHU aOCOIIOTHO YIPYroM U HEYNpYrom
B3aMMOJICHCTBUH TEIl.

HabnroneHue neMOHCTpaluy Mejarora CUTyalluil B OKpy’Karollel *HU3HU C UCIOJb30BAaHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCA.

Pacno3HaBanne c omopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€Aarora sBJICHUs
PEaKTHBHOTO IBIKEHUS B npupojie u Texauke (MC — Ouomnorus).

IIpuMeHeHHE COBMECTHO C MNENAroroM 3aKOHA COXPAaHEHMs MMITyJbCa A pacyé€ra pe3yibTaToB
B3aUMOACHCTBUSL Ten (Ha TIpUMepax HEYNPYroro B3aMMOJEHCTBHSA, YNPYToro NEHTPAaIbHOTO
B3aUMO-JEHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMOJ-BHUKHO).

Pemenne THMOBBIX PAacdYETHBIX 3afad B 2—3 JEWCTBUS C ONOPOM Ha aJrOPUTM, HpPeIBapUTEIIHLHO
pa300paHHBIl COBMECTHO C MEaroroM C UCIIOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ ONMOPOi HA TUAAKTHYECKUN MaTepHuan pabdoThl CUIIbI YIIPYTOCTH MPH HOABEME Tpy3a
C HCIIOJIb30BaHMEM HENOABHKHOTO U MOJBHIKHOTO OJIOKOB.

M3mepeHue COBMECTHO € EAAroroM MOIHOCTH.

W3mepenne ¢ OMOILBIO [e/1arora MoTeHIUaIbHOM YJHEPIHH YIPYTo 1e(OPMUPOBAHHOM MPYKUHBL.
H3MepeHne coBMECTHO C MeJaroroM KHHETHYECKON HEPTHH TENA 110 JIIMHE TOPMO3HOTO My TH.
Habmionenne 3a SKCIEpUMEHTANbHBIM CPaBHEHHEM H3MCEHCHHS IIOTCHIIMANBHONH W KHHETHYECKON
SHEPruil Tena MpH ABMKEHHH MO HAKJIOHHOMH MIOCKOCTH.

HaOmonenne 3a 3KCTIEpUMEHTAIbHOW MPOBEPKOH 3aKOHA COXpPAHEHHS MEXaHWYECKOH SHEpPTUH INpH
CBOOOIHOM Ta/ICHUH.

[IpuMeHeHHe Ha HadadbHOM YPOBHE, C OMOPOW HA JUIAKTUYECKUN MaTepHuan 3aKOHAa COXpPaHEHUs
MEXaHMYECKOH 3HEPTUHU I pacuéra OTEHUUAIBHON U KUHETUYECKOM SHEPrull Tea.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOW HAa ajrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C NIEJaroroM C UCIOJIb30BaHUEM 3aKOHA COXPaHEHUsI MEXaHHUECKOM JHEPTHH.

S7




Pa3znen 9. Mexannuyeckue Kojie6aHusi M BOJHBI (15 )

Mexanuueckue
KoJiedanus (7 4)

KomnebarenpHoe JIBIDKEHHE. OcCHOBHEBIE
XapaKTEPUCTUKU KOJICOaHHA: TIepHOJl, YacToTa,
aMIIuTyna. Mamemamuueckuil U NPYICUHHDLL

masmuuku.  Ilpeepawjenue  snepeuu  npu
KoJIeOAMeENbHOM OBUICEHUL.
3aryxaromue KonebaHus. BbIHYXICHHBIC
kojiebanus. Pe3onanc.
Hemoncmpayuu?®
1. HaGmronenue KoJieOaHuil  Ten oz
NEHCTBUEM  CWIBI  TSXKECTH UM CHIIBI
YIIPYTOCTH.

2. Habmopnenue konebaHui Tpy3a Ha HUTH U
Ha NpYKUHE.

3. HaGmoeHnre BBIHYXIEHHBIX KOJIEOaHUH U
pe30oHaHca.

Jabopamopnsie padbomuvr u onvimol.

1. Ompenenenne  9acToTel W IEepHOJa
KoJlcOaHWH MaTEeMaTHIECKOTO MasATHHKA.

2. OmpeneneHne  4acTOThl W IIepHOJa
KoJicOaHUH TPYKMHHOTO MasiTHUKA (WIn
9JIEKTPOHHAS IEMOHCTpAITHS).

3. UccnenoBanue  3aBUCHMOCTH  IepUoJa
KoJIeOaHHH MOJIBEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue  3aBUCHMOCTH  IepHOJA
KoJieOaHWH TMpPYKMHHOTO MasTHUKAa OT
Maccel  Tpy3a (WM 3IEKTpOHHAs
JIEMOHCTPAIIHS).

5. I[lpoBepka  HE3aBUCHMOCTH neprosa
KoJieOaHWH Tpy3a, MOJBEUIEHHOTO K HUTH,
OT Macchl Irpy3a.

6. OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh

nepuoja KonebaHuit TPY>KUHHOTO
MasTHUKa OT MacChl Tpy3a U KECTKOCTH
TIPY>KUHBI.

7. 3amepenne YCKOpEHUS cBOOOIHOTO
nmageHust (mnm SJIEKTPOHHAS
JIEMOHCTpALIUS).

Habmonenne xonebGanmii mo AEHCTBHEM CHI TSDKECTH W YIPYTOCTH M OOHApy>KCHHE IIPU ITOMOIIH
re1arora moJOOHBIX KOJIeOaHUH B OKPYKaoIeM MUpE.

AHaM3 COBMECTHO C II€1aroroM KosieOaHui rpy3a Ha HUTH U Ha rpyxute. OnpeneneHye 1o alropuTmy
YacTOTHI KOJIeOaHUH MaTeMaTHYECKOTO ¥ MPY>KUHHOTO MasiTHUKOB.

Habmonenue n o0bsICHEHHE ¢ IOMOIIIBIO ITEAarora siBJICHUs pe30HaHca.

HccnenoBanue ¢ omopoil Ha ajiroOpuTM, HPEIBapUTEIbHO Pa300paHHBIH COBMECTHO C IEJarorom,
3aBUCHMOCTH IIEpHO/1a KOJeOaHHii MO/IBEIICHHOTO K HUTH Ipy3a OT JUTMHbI HUTH.

IIpoBepka c onopoit Ha TEXHOJIOTMYECKYIO KapTy MO PyKOBOJCTBOM IeJarora He3aBUCUMOCTH IIEpHoJia
KosieOaHMH Ipy3a, TTOABEIIEHHOTO K JICHTE, OT MacChI IPy3a.

Habmonenue u o6cyxeHne Mo pyKOBOJCTBOM I€/larora ONbITOB, JIEMOHCTPUPYIONINX 3aBHCHMOCTh
neprosa KojaeOaHuil NpyKMHHOTO MasiTHUKA OT MacChl Ipy3a M )KECTKOCTH NPY>KUHBI.

[IpumeHeHne ¢ TOMOIIBIO ITeAarora MaTeMaTHIECKOTO M MPYKHHHOTO MAasiTHUKOB B KA4ECTBE MOJENEH
JUISL OTIMCAHUS KOJIEOaHUH B OKPY’KaloIeM MHpE.

Pemenne THIOBBIX pacu€THBIX 3ama4 B 1—2 NEHCTBHS C ONOPOW HAa AJITOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C NEJaroroM, CBS3aHHBIX C BBIYMCICHHEM WM OLEHKOH 4acTOThl (IIepHo/Ia)
KoneOaHuH
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Mexanuueckue
BOJIHBI. 3BYK
(84)

Mexanuueckue BOJIHBI. CgoiicTBa
MEeXaHUIECKUX BOJTH. Ilpooonvrole u
nonepeuytvie 80HbL. [IUHA 80IHBL U CKOPOCMb €€
pacnpocmpanenusa. Mexanuueckue 601HbI 8
meépoom meie, celicmuueckue onnvl (MC).

3ByK. [ pomrocme 36yka u 6blcoma MOHA.
Ompaoicenue 38yxa. Unghpaseyk u yiompasseyx.

Hemoncmpayuu?®

1. Pacnpoctpanenue
TIOTIEPEYHBIX BOJH.

2. HaOmioneHne 3aBUCHMOCTH BBICOTHI 3BYyKa
OT YacTOTHI.

3. AKycTHYecKuil pe3oHaHC.

TIPOJOJIBHBIX u

OOHapyKeHHE U aHAIN3 C TOMOIIBIO NIE1arora BOJHOBBIX SBICHUN B OKPY’KAIOLIEM MHUPE.
HaOmionenne COBMECTHO C IIEAaroroM paclpoCTPAHEHWS] MPOJONBHBIX M IONEPEYHBIX BOJH (Ha
MOJIeNN) U OOHApYKEHHE aHAJIOTHYHBIX BUIOB BOJH B MPHPO.IE (3BYK, BOJSHEBIC BOJHBEI).

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

HaOmonenne 3a 9KCIEpUMEHTAJIBHBIM OIPEAEICHHEM TPaHUI] YacTOThI CIBIIIMMBIX 3BYKOBBIX
KoJieOaHHH.

HaOmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C HCHOIB30BAHUEM MY3bIKaJIbHBIX
HHCTPYMEHTOB).

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

YreHne COBMECTHO C I€1aroroM OPUTHHAJIBHOIO TEKCTa, MOCBSIIEHHOTO MCIOJIB30BAHUIO 3BYKa (MM
YJIBTpPa3ByKa) B TEXHUKE (IXOJIOKALHS, YIBTPa3BYK B MEANIIMHE U JIP.); BBINOJHEHUE 3aJaHNH IO TEKCTY
(CMBICIIOBOE YTEHUE)

Paznen 10. DieKTpOMArHUTHOE 1M0JI€ M JIEKTPOMArHUTHbIE BOJHBI (8 1)

DJIeKTPOMATHUT
HOe 1oJie

U 3JIEKTPOMATHH
THBIE BOJIHBI
(8w

DNeKTPOMarHUTHOE noJie.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
9NEeKMPOMACHUMHBIX BOJIH. Hlxana
9NeKMPOMACHUMHBIX ~ 607H.  Hcnonv3osanue

INEKMPOMAZHUMHBIX BOH OJIsL COMOBOU CBA3U.
OneKTpoMarHuTHas npupona cBeTa.
CxopocTb cBeTa. BoHOBBIE CBOCTBA CBETA.
Jemoncmpayuu?®
1. CoiicTBa 31€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOHCTBA CBETA.
Jabopamopnsie pabomuvt u onvimoi.
1.VI3yyeHne CBOMCTB  3IEKTPOMAarHUTHBIX
BOJIH C ITIOMOII[bIO MOOMJIBHOTO Tene(oHa.

ITocTpoeHre MPOCTBIX PACCYXKIEHUI Ha OCHOBE MOATOTOBJIEHHBIX BBIPAXKEHUN, 00OCHOBBIBAIOIIUX
B3aUMOCBSI3b HJIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

Habmronenune 3a SkCriepuMEHTaIBHBIM W3YYEHHEM CBOWCTB JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIBI0 MOOMIBHOTO TeTe(OoHa).

AHanu3 ¢ MOMOILBIO NEJarora pEeHTTEHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHu3Ma.

AHanM3 COBMECTHO C MEJAr0OroM TEKCTOB, ONUCHIBAOIINX MPOSBIEHUS SIEKTPOMArHuTHOTO U3ITy4YEHUs
B IIPUPOJIC: )KUBBIC OPraHU3MbI, H3TYUCHHUsI HEOCCHBIX T (CMBICIIOBOE UTCHUE).

Pacno3naBaHue U aHaIu3 pa3aUYHbIX IPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy 0]l pyKOBOACTBOM IeAarora.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 A€WCTBHS C OMOPOW Ha ajJrOpUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C MMEAAroroM ¢ MCIOIb30BaHHEeM (GOPMYIT Il CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, IJTUHBI BOJIHBI M YaCTOTHI CBETA.
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Pasnen 11. CBeroBble siBaeHus (15 u)

3aKkoHbI
pacupocTpaHeHu
1 cBeTa (6 4)

JlyueBass mMozmenb cBeta. VICTOYHHMKH CBeTa.
Ipsmonuneiinoe  pacnpocmpauenue — cgema.
3ammenus Connya u Jlynot. OTpaxkeHHE CBETA.
ITnockoe 3eprano. 3akon ompadicenus ceema.
[Ipenomienne cBera. 3aKOH MPEIOMICHHS
cBeta. [lonnoe eHympennee ompaicerue ceema.
Hcnonvsosanue nonnozo 8HympeHnHe2o
OMPpasicerusi 8 ONMUYECKUX C8eMOBOOAX.

JMemoncmpayuu?

1. IIpsmonuHEHHOE PACcTIPOCTPAHEHUE CBETA.

2. OTpaxxeHue cBeTa.

3. [lomyyenne w300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. TIpemoMieHHE CBETA.

5. Onrrnyecknii CBETOBO/I.

Jlabopamopnsie pabomol u onvimoi.

1. UccnenoBanue 3aBHCHMOCTH yria
OTP@XEHUsI CBETOBOIO Jyda OT YyIa
najeHHsI.

2. 3ydyeHue XapakTEpHCTHK H300paXKeHUS
IpeIMeTa B IIJIOCKOM 3epKalle.

3. UccnenoBanue 3aBHCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jyda OT YyIJya
TIaJICHNs] Ha TPAHHLE «BO3YyX—CTEKIIO».

HabGnroneHue ombpITOB, JEMOHCTPUPYIONIMX SIBICHHE MPSMOJMHEHHOTO pPACIPOCTPaHEHHsI CBeETa
(BO3HUMKHOBEHHE TEHU U MOJYTEHU), U UX UHTEPIPETALUS C UCTIOJIB30BAHUEM MOHITHUS CBETOBOTO JTyya.
OOBsCHCHHE U MOJCIHPOBAHUE TIOCIIC PACCYKACHUS C MEJaroroM Mo CXeMe CONHEYHOrO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ 0nopoil Ha TEXHOJIOTMYECKYIO KapTy M0J pyKOBOJCTBOM Il€larora 3aBUCUMOCTH yria
OTpaXKEHHs CBETOBOTO JIy4ya OT yIJa MaJeHUsL.

W3ydenne ¢ mOMOIIBIO ITeAarora CBOMCTB H300paKEHHS B TNIOCKOM 3epKajie.

Habmronenune u 00bsICHEHHE COBMECTHO C MIEIar0rOM OIIBITOB IO ITOTyYEHHIO H300paXeHUH B BOTHYTOM
1 BBHIITYKJIOM 3epKasiax. HabmoneHne u 00bsiICHEHHE ITOCIIe PacCy KACHNUS C TIEIaroroM o CXeMe OIBITOB
j1(0) HpCHOMHCHI/IIO CBCTa Ha rpaHHue paSHI/I‘IHHX cpeu, B TOM YHUCJIC OIIBITOB C ITOJIHBIM BHyTpeHHI/IM
OTPAKEHHUEM.

HccnenoBanve moja pyKOBOJCTBOM Iefarora 3aBUCHMMOCTH yrila NPEJOMIICHUS OT YIJla MajeHus
CBETOBOTI'O JTyya Ha FPAHUIIE «BO3AYX—CTEKIION.

Pacno3naBaHue ¢ MOMOIIBIO TEAarora SIBJICHUNW OTPa)KEHUS M MPEJOMIICHHUS CBETa B IIOBCEIHEBHOM
JKHNU3HU. AHaJ'II/IS u 06’I>SICHGHI/IC COBMECTHO C nneaaroromM siBJICHUS ONITUYCCKOT'O MHpanca.

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B 1|—2 AelcTBHS € ONOpPOM Ha alrOpuUTM, NMPEABAPUTEIBHO
pa3o0paHHBIN COBMECTHO C TIEIATOTOM C MCIIOJIB30BAaHUEM 3aKOHOB OTPAXKCHHS U TIPEIIOMIICHHS CBETA.

JInH3bI
U ONTHYeCKHe
npuodopsl (6 1)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

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

1. Xox mydeit B cobuparomeii TuH3e.

2. Xop siy4eii B pacceuBarolieil JuH3e.

3. ITonyyenue u300pakeHUt € MOMOLIBIO
JIMH3.

4. TTpuHIMN JNIEUCTBHUS
MHKPOCKOIIA U TEJIECKOTIA.

5. Mogens riasa.

(otoamnmapara,

[Tony4enue o KOHTPOJIEM TIeIarora n300paXKeHUH ¢ TOMOIIBIO COOMpAIONIeH U paccenBaroIeH JTNH3.
OmnpepeneHue ¢ ONopoit Ha aJropuTM pa3paboTaHHOTO COBMECTHO C MeIaroroM (hOKyCHOTo paccTOsSHHS
Y ONITUYECKON CHJIBI COOUPAIOIIEH JIMH3HI.

AHaNn3 COBMECTHO C MearoroM yCTpOHCTBA M IPHHILIUIA AEHCTBUA HEKOTOPBIX ONTHYECKHUX IPUOOPOB!
¢oroannapara, MuUKpockona, Teieckona (MC — Ouoorusi, acTpOHOMHS).

AHanM3 ¢ ONOpoil Ha TEXHOJIOTHYECKYIO KapTy 101 PYKOBOJCTBOM IeJarora siBJIeHUH OJIM30pyKOCTH U
JaJIbHO30PKOCTH, MpUHIKIA AeicTBUS 04koB (MC — Guosorus).
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Jabopamopnsie pabomul u onvimoi.

1. [lonyyenne wu300paKeHUH C TOMOIIBIO
coOUparoIIei JINH3bL.

2. Ompeznenenue (OKYCHOTO pacCTOSHHS U
ONTHYECKOM CHIIBI COOMpArOIeH JIMH3bI (MIH
JNEKTPOHHAS IEMOHCTPAIHS).

Paznoxkenune
0eJjioro cBera
B ciektp (3 4)

Pasnooicenue  b6enoco céema 6 cnexkmp.
Onwvimut Hotomona. Cnooicenue cnexmpanbHbix
yeemos. [ucnepcus ceema.
Hemoncmpayuu?®
1. Paznoxxenue Oesoro cBera B CIIEKTP.
2. ITomy4yenue Oenoro cBeTa MPH CIOXKECHUH
CBETa Pa3HbIX [IBETOB.

Jabopamopnsie padbomuvr u onvimol.

1. OnbITHl 1O pa3ioXeHHto Oenoro ceera B
CIIEKTp.

2. OmBITH IO BOCHPUSATHIO I[BETA IPEIMETOB
Opu HUX HAOJIOJNEHWU Yepe3 IIBETOBbIC
(GUIBTPEL

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

Habmonenue n o0bacHeHNE Ha 0a30BOM yPOBHE O] pyKOBOJCTBOM IEarora OMbITOB MO MOTYYCHHIO
0eoro cBera MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.

[IpoBenenue n 0OBSICHEHHE MO/ PYKOBOJCTBOM II€JJarora OIBITOB 110 BOCHPHSTHIO LIBETA NPEIMETOB
IIpY MX HAaOJIOJICHUH Yepe3 [IBETOBbIC (GHIbTPHI (L[BETHHIC OUKH).

Paznen 12. KpantoBsble siBienus (17 u)

Hcnyckanue

U TIOTJIOIIEeHHE
cBeTa aTOMOM
(4w)

Onvimul Pesepghopoa n nnanerapHas MoJIeTb
atoma. Mogens aroma bopa. Hcnyckanmue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetivamoie cnekmpei.

OOcyxaeHne ¢ TOMOIIBIO TIeJjarora ey onbIToB Pesepdopa 1o rccine1oBaHNIo aTOMOB, BBIIBIDKEHHE
THIIOTE3 O BO3MOKHBIX PE3yJbTaTaX ONBITOB B 3aBUCUMOCTH OT MPEAINOJIAraéMoro CTPOECHUSI aTOMOB,
(opMyIHpOBaHNE BHIBOAOB U3 PE3YJILTATOB OIBITOB.

Ob6cyxaeHne ¢ Omopoi Ha TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOJACTBOM IIeJarora NpOTHBOPEYHH
IUTAaHETapHOI MOJIEIH aTOMa M OCHOBaHMH JIJIs TUIIOTE3B! bopa o cTalmoHapHBIX OpOUTax 3IEKTPOHOB.
HabmrogeHne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JIMHEWYAThIX CIIEKTPOB H3JIYUEHHS Pa3iIUYHBIX
BenecTB. OOBsICHEHHE C OTIOPOM Ha JTUIAKTUYECKUI MaTepual JIMHEHYaThIX CIEKTPOB H3JTyYeHUsL.

Crpoenue
aTOMHOI0 siApa
(69)

PangnoaktuBHOCTE. Aibpa-, bema- u eamma-
usnywenus.  CTpoeHHE  aTOMHOTO  sipa.
Hyxnonnas moodenv amomnozo sopa. Hzomonei.
Paouoaxmusnwvlie npespawyenus. Iepuoo
noaypacnada amomHwix sioep.

Hemoucmpayuu

1. CriekTphl U3Iy4YCHHUS U TTOTIIOIICHUS.

2. CrieKTphl pa3InYHbBIX T'a30B.

OOcyxaeHne COBMECTHO C MeIaroroM BO3MOXHBIX THIIOTE3 O MOJISIISIX CTPOCHUS A/pa.

OmnpeneneHne Mo cXeMe ¢ MCHOJIb30BaHUEM METOJMYECKOro Marepuaia o PyKOBOJCTBOM II€Aarora
COCTaBa sJep IO 33/IaHHBIM MacCOBBIM M 3apsA0BBIM YHCIIAM U T10 TMOJOKEHHIO B NEPUOANYECKON
cucreme 3eMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJACTBOM II€Jlarora N3MeHEHHsI COCTaBa siapa
1 €T0 MOJIOKECHUS B IEPUOANYECKON cucteme npu [ -pagunoaktuBHOCTH (MC — XuMus).
HccrenoBanue ¢ MOMOMIBIO ITEAarora TPEKOB [ |-9acTHII 0 TOTOBBIM (hOoTOTpadusM.

HaGmonenne 3a neMoHcTparueil paboThl U3MEPEHUS PaIUAIIMOHHOTO (JOHA C MOMOIIBIO JO3UMETPA,
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3. Criektp Bomopoa.

4. Habmonenune TpekoB B kKamepe BubcoHa.

Jabopamopnwie padbomuvl u onvimol.

1. Habniodenue cnaownvlx u JAuHeudamoix
CHEeKMPO8 U3NLYUEeHUSL.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU

OLIEHKA €T0 UHTEHCUBHOCTH.
AHanaM3 COBMECTHO C NEJaroroM OHOJOTHYECKMX W3MEHEHHH, HPOUCXOJSIINX MOJ JAeHCTBHEM
panuoakTHBHBIX u3nydenuit (MC — Guosorus).

Habmonenne nemoHcTpanmu 00 HMCHOJIB30BaHUE PAJMOAKTHBHBIX HM3NydeHui B Mmeaunune (MC —
Ouosorus).

YacTUIBl MO TOPMO3HOMY IyTu (1O
¢dororpadusm) (num 3JIEKTPOHHAS
JIEMOHCTpAIIHS).
SlnepHble SnepHble peakumu. 3aKoHBI COXpaHeHMs | PemreHwe THNOBBIX Pacd€THBIX 3amad B 1—2 NEHCTBHS C ONOPOW HA AJrOPUTM, HPEABAPUTEIHHO

peakuuu (7 4)

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

SAnepHas JHepreTuka. Hetvicmeus
PAOUOGKMUGHBIX — UZNIYYEHUl  HA  JICUBbLe
opeanuzmuvl (MC).

JHemoncmpavuu
1. Pabota c4yéTunKa HOHU3UPYIOIIUX

U3IIy4eHUi.

2. Peructpaumsi  M3IMy4EeHUs  IPUPOAHBIX

MHHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomol u onvimoi.

1. Ismepenne paanoakTHBHOTO (oHA (WM
JNIEKTPOHHAS IEMOHCTPALIHS).

pa300paHHBII COBMECTHO C TIEArOTOM C HCIIOJIb30BAHUEM 3aKOHOB COXPAHCHHUST MACCOBBIX U 3aPSIOBBIX
Yrcel Ha ONpeAelieHHE Pe3yIbTaTOB SIEPHBIX PEaKIWi; aHATN3 BO3MOXKHOCTH WA HEBO3MOXXHOCTH
SIIEPHOM PEAKIMHU.

OleHKa ¢ IIOMOILBIO [Ielarora YSHEPrUH CBSI3H SAEP C HCIOJIb30BaHUEM (OPMYJIbI DWHINTEHHA.
OOcyxeHne COBMECTHO C IENaroroM IIePCHEeKTUB HCIIOJIb30BaHHS YIPABISIEMOTO TEPMOSAEPHOTO
CHHTE3a.

OOcyXIeHne COBMECTHO C TIEJaroroM IMPEenMYIIECTB 1 KOJIOTHYECKUX MPo0IIeM, CBSI3aHHbIX C SACPHON
sHepretukoit (MC — skonorus).

IoBTOPUTENBbHO-00001aI0 NI MOAYJIB (9 4)

Cucrtemaru3amys
U 00001IeHNe
HPEIMETHOTO
CoZIep>KaHus

U OTIbITA
JIeITeIIbHOCTH,
npuoOpe-TEHHOTO
NPU N3y4eHUHU
BCEro Kypca
liN7637878

O06001IeHHE — COACPIKAHUS ~ KWKIAOIO W3
OCHOBHBIX pasesnos Kypca (bu3uKH:
MeXaHWYECKHE, TEIUIOBbIE, DIIEKTPOMATHUTHEIE,
KBaHTOBBIE SIBJICHUSL.

HayuHbIii MeTO/] TO3HAHUS U €r0 Pean3alus B
(hu3MUECKUX UCCIIEIOBAHUSX.

CBsi3b (DU3MKH U COBPEMEHHBIX TEXHOJIOTHIA B
obnactu mepenaud MHGOPMAIMU, SHEPrETHKE,
TpaHCIopTe

BrInosHe e ¢ MOMOIIBIO Tiejarora y4eOHbIX 3a1aHuil, TpeOyIOIMmMNX JEMOHCTPALMH KOMIIETEHTHOCTEH,
XapaKTepU3yIOIUX ECTECTBEHHOHAYYHYI0 TPAMOTHOCTH: IPUMEHEHHS NOJIYYEHHBIX 3HAHUN I
HAy4YHOTO OOBSCHEHUs (PU3NYECKUX SIBICHHH B OKpY’KaloOUIeH NMPHPOJAE U ITOBCEAHEBHOM >KH3HHM, a
TaKKe BBUIBICHHS (U3MYECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTMH; NMPUMEHEHUs] OCBOCHHBIX
9KCTIEPUMEHTAIBLHBIX YMEHUH JUIs MCCIIeNOBaHMs (DM3MUYECKUX SBJICHUH, B TOM YHCIE Ul IPOBEPKU
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIL.

Pemenne TUMOBBIX pacdy€THBIX 3a4ad B 1—2 JEWCTBUS C ONOPOM Ha AITOPUTM, MpPEeIBAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C IIEAaroroM, B TOM YHMCJIE MPEAIOIAralonIuX HUCII0JIb30BaHHE (PU3HMUECKOM
MOJIENH 1 OCHOBAHHBIX Ha COJIEPKAHNHU PA3IMYHBIX Pa3/IeNoB Kypca (GU3HKH.
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[Ipu paszpabotke paboued mNporpaMMbl B TEMAaTHUYECKOM IUIAHHUPOBAHUU YUT€Hbl BO3MOXXHOCTH HCHOJb30BaHUS
ANEKTPOHHBIX (ITU(POBBIX) 0OPA30BATENBHBIX PECYPCOB, SBJISIOMIUXCS Y4EOHO-METOAMYECKUMHU MaTepuaiaMu (MyJIbTUMETUHHbIC
IpPOrpaMMbl, JJIEKTPOHHBIE YYEOHUKH M 3alaYHUKH, HJIEKTPOHHbIE OMOIMOTEKH, BUpPTyalbHbIE J1abOpaTOpPUU, HIPOBBIC
MPOTPaMMBbI, KOJUICKIIUA HHU(PPOBBIX 00pa30BaTEIBHBIX PECYpCOB), pPEATM3YIOMHMX AUAaKTHYecKue Bo3MokHOCTH KT,
coJiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BAHMH.
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