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AnantupoBaHHasi pabodasi mporpamMma 1o ydeOHomy mpeamery «Duszumkar
(6a30BBIN  ypoBeHBb) (TpeameTHass oOiacTh «EcTecTBeHHO-HAydHbBIE MPEIMETHD)
(ayee COOTBETCTBEHHO — Mporpamma o ¢pusnke, Gu3nKa) BKIOYACT MOICHUTEIHHYIO
3aMHCKY, COIepKaHne OO0y4YeHUs], TUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS MPOTPaAMMBI
1o (pu3MKe, TeMaTUIECKOE MIIaHUPOBAHUE.

[TOACHUTEJIBHAA 3AIIMCKA

AnanTtupoBaHHas pabouass mporpamma 1o (uzuke A oOydaroluxcs C
3a/IepKKOM ncuxuyeckoro passutusa (manee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIErO
oOpa3oBaHMsi TOJAroToBJieHa Ha ocHoBe DenepanbHOro rocyaapCcTBEHHOIO
o0pa3oBaTeNbHOTO  CTaHJAapTa OCHOBHOTO oOmiero  oOpazoBanusa  (IIpuxas
Munnpocsenienuss Poccun ot 31.05.2021 r. Ne 287) (manee — PI'OC O0O),
®denepanbHOl aJaNTUPOBAHHON 00pa30BaTENIbHONW MPOTPAMMbI OCHOBHOT'O OOILIETO
oOpa3zoBaHusl JUIsi OOYYalOIIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 30POBbSI
(ITpuka3z Munnpocgenienus Poccun ot 24 Hos6ps 2022 r. Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUSl MO YYEOHOMY MpEIMETYy
«Dusuka» (6a30BbIl ypoBeHb), KoHmenmuu mpemojaBaHusi y4eOHOTO MpeaMeTa
«dm3uka» B  oOpa3zoBarenbHBIX opraHm3amusx  Poccuiickoit ~ Deneparum,
pealn3yIoluX OCHOBHBIE 00IIeoOpazoBaTeNbHble mporpammbl, dDenepanbHOi
paboueil mporpaMMbl BOCIUTAHUS, C YYETOM paclpeesieHHBIX IO Kiaccam
poBepsieMbIX TpeOOoBaHMil K pe3ynbrataM ocBoeHus denepanbHoil ananTupPOBaHHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus 151 00y4arOIIXCsl C
3a/1IEPKKON IICUXUYECKOTO PA3BUTHSI.

O0mas xapakTepucTuKa y4eO0Horo npeamera «@usuka»

VYueOnsii mpeamer «Duzmka»  SABIACTCS  CHCTEMOOOPA3YIOMIMM IS
€CTECTBEHHOHAYUYHBIX MPEAMETOB, IMOCKOJIbKY (U3MUECKUE 3aKOHBI MHUPO3JIaHUS
ABJISIIOTCS.  OCHOBOM COJEp)KaHUSI KypCOB XUMHUHU, OHOJOruu, reorpaduu U
actpoHoMuHu. Du3KMKa BOOPYXKAET OOYYAIOIIMXCS HAYYHBIM METOJIOM IO3HAHMS,
MO3BOJISIIOIIMM MOJTy4YaTh OOBEKTUBHBIE 3HAHUSI 00 OKPY’KAIOIIEM MUpE.

[IpeameT MakcUMaIbHO HaMpaBiIeH Ha (HOPMUPOBaHKE HHTEPECA K TPUPOTHOMY
U COUMAJIbHOMY MHUPY, COBEpPUICHCTBOBAHHWE TO3HABATEIBHON JEATEIBHOCTU
oOyuatomuxcs ¢ 3[1P 3a cueT oBnaneHuss MBICTUTEIHHBIMU ONEPALMSIMU CPABHEHMUS,
0000111eHMs, pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATH CBOE MHEHHE, ()OPMUPOBAHKE
BO3MOKHOCTEH COBMECTHOM JESATEIIBHOCTH.

N3yuenune Qusukn cnocoOCTByeT pa3Buturo y oOydarommxcs ¢ 3[1P
MPOCTPAHCTBEHHOTO BOOOpaXeHUA, (PYHKIMOHAIBHOM TI'PaMOTHOCTH, YMEHHS
BOCIPUHUMATh U KPUTUYECKH aHAJIM3UPOBATh HMH(OpPMALNIO, TPEICTABICHHYIO B
pa3iauuHbIX (opMax. 3HAYMMOCTh IIPeIMEeTa Al Pa3BUTHUS )KU3HEHHONW KOMITETEHITHH
00y4Jarouuxcst 3aKI0YaeTCsl B YCBOCHUH OCHOBBI (PU3MYECKUX 3HAHUM, HEOOXOIUMbIX



IUIsL TIOBCETHEBHOW YKW3HM; HABBIKOB 3J0POBOTO M 0O€30MacHOro IJjsi YeJOBEeKa H
OKpY>KaroIllel ero cpeipl 00paza xKU3HU; GOPMUPOBAHUN IKOJIOTUUECKOMN KYIbTYPBHI.

[TporpaMMa oTpaxaer cogepxaHue o0yueHus npeamery «Dusuka» ¢ yuyeToM
0co0bIX 00pa3oBaTeabHbIX NOTpeOHOCTEN 00yuaromuxcs ¢ 3[1P. Opnagenune naHHBIM
y4EOHBIM NPEAMETOM IIPEACTABISIET ONPEACICHHYIO TPYAHOCTh JJI 00YUaIOLIUXCs C
3IIP. D70 cBsI3aHO C 0OCOOEHHOCTSIMHU MBICITUTENIBHOM AESITEIBHOCTH, IEPUOINUYECKUMHU
KOJIEOAHUSIMU BHHMMAHMS, MaJbIM OOBEMOM MaMSITH, HEIOCTATOYHOCTBHIO OOILEro
3amaca 3HAHUM, MOHMKEHHBIM I03HABAaTEIbHBIM HMHTEPECOM M HU3KHM YpPOBHEM
pPEYEBOro pa3BUTHS.

Jlis mpeoposieHuss TPyAHOCTEH B M3y4eHMH y4ueOHOro mpeamera «Dusmkar
HeoOxoauMma ajanTanus o0bemMa U XapakTepa ydeOHOro Marepuaiga K
MO3HABATEIbHBIM BO3MOXKHOCTSIM JIAHHOW KaTeropuu OOy4aloluXcs, y4eT uX
OCOOCHHOCTEH pa3BUTHA: UCIOJIb30BAaHUE ANTOPUTMOB, BHYTPHUIPEAMETHBIX U
MEXIIPEIMETHBIX CBS3EH, IOCTENIEHHOE YCIOKHEHHE U3y4aeMOro Marepuania.

JlanHass mporpamMma KOHKPETU3HMPYET COJEP)KAHME IPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMHU O0O0pa30BaTENbHOIO CTaHAAPTa, PEKOMEHIYEMYIO
[OCJIE0BATEIbHOCTh HU3YUYEHHUS! pa3[eloB (PU3UKH C Y4YETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4e€0HOro IIpoLecca, BO3pPAaCTHBIX U
IICUXOJIOTMUECKUX 0cOOeHHOCcTeN oOydaromuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHMs, OIpeNeasieT MUHUMAIbHBII HAOOp OMBITOB, JEMOHCTpALUil,
OPOBOAMMBIX ~ YYHTENEM B  Kiacce, JabOpaTOpHBIX paboOT, BBIMOIHIEMbIX

00yJaroIuMUCH.
Meroanuecko OCHOBOM H3y4yeHHs Kypca «Pu3nka» Ha ypOBHE OCHOBHOIO
oO1ero oOpa3oBaHUs SIBJISICTCS CHUCTEMHO-/IeITEITbHOCTHBIN MO/IXO/I,

00€eCIeunBaAOIINA JTOCTHKEHUE JUYHOCTHBIX, METAMpPEIMETHBIX M TPEIMETHBIX
o0pa3oBaTeNbHbIX pEe3yJIbTATOB MIOCPEJICTBOM OpraHu3aluu AKTUBHOU
MO3HABATENILHON JESITENbHOCTA OOYYalOLIUXCSl, YTO OYEHb BAXXHO MPU OOYyYEHHUH
nereit ¢ 311P, g KOTOPBIX XapaKTEpHO CHUXKEHUE MO3HABATEIIbHON aKTUBHOCTH.

Heau n 3a1a4n u3yyeHust yaeOHoro npeamera «Ousuka

Obwue yenu wn3ydeHus ydeOHoro mnpeamera «®Pusnka» MNPENCTABICHBI B
®enepasibHOI paboyeil mporpaMme OCHOBHOIO OOIIET0 00pa30BaHus.

OCHOBHOH LIebI0 00y4YEHHUs JETel € 3aJEpKKOM NCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM IIPEIMETE SBIISIETCS: IOBBIIICHHE COLMAIBHOM ajanTaluuu JETel depes
IpUMEHEHNE (PU3NUYECKUX 3HAHUM Ha IIPAKTHUKE.

g obyuarounuxes ¢ 3IIP, Tak e, Kak U JUIsl HOPMAaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB,  OCBauBAIOLIMX  OCHOBHYIO  OOpa30BaTElIbHYIO  MpOTrpammy,
JOMUHHPYIOLEEe 3HaU€HUE TPUOOPETAIOT TaKUE yenu, Kak:

= npuoOpeTeHue uaTepeca u crpemienus ooydaromuxcs ¢ 3[1P k nayunomy
M3YUYEHUIO MPHUPOJIbI, PA3BUTHE UX MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

= pa3BuTHE 0a30BBIX MPEACTABICHUI O HAYYHOM METOJAE MO3HAHUS H
(dbopMupoBaHUE UCCIIEA0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;



. dbopMHupOBaHWE HAYYHOTO MHUPOBO33PEHHUS, HA JOCTYIHOM  JIS
oOyuatomuxcs ¢ 3IIP ypoBHe, Kak pe3ysibrara U3y4eHHs] OCHOB CTPOEHUS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

= (dbopMHpOBaHUE TPENCTABICHUNA O PO (PU3MKHU [JIs1 PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1eield 00ecreunBaeTCs pelieHueM CIAEAYIOINX 3a0ay.:

. npuodpeTeHre 0a30BbIX 3HAHMM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXaHWYECKUX, TETJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. NpUOOpETEHNE YMEHHI OMUCHIBATh U OOBSACHATh (PU3NUECKUE SBICHUS C
MCIIOJIb30BaHUEM IOJYYCHHBIX 3HAHUN U C OMOPOi Ha TUIaH/CXeMy;

. OCBOCHHME METOJIOB pEIIeHHs] MPOCTEHIINX pacuy€THBIX 3a1ad ¢
MCIIOJb30BaHUEM (PU3UUYECKUX MOJIETICH C OMOPO Ha aJITOPUTM;

. pa3BUTHE YMEHUH HAOIIOOATh IPUPOIHBIE ABJICHUS U BBITIOIHATH OMBITHI,

naboparopHbie pabOThl M SKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C HCIOIb30BAaHUEM
MU3MEPHUTEIHHBIX PUOOPOB (IOl PYKOBOICTBOM YUHTEJIS);

. OCBOCHHE TPUEMOB pabOThI ¢ HH(pOpManel GU3NIECKOTO COACPIKAHHUS,
BKJTFO4ast ”H(OPMAITUIO O COBPEMEHHBIX JOCTKCHUSIX (PU3NKH, aHAIIN3 U OIICHUBAHHE
uH(opMaIuu;

. 3HAKOMCTBO cO  cdepamMu  MPOPECCUOHATBLHOW  ACSITETHbHOCTH,
CBSI3aHHBIMH C (U3HMKOH, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKCHHSIX (DU3UIECKOM HAYKH.

Oco0enHocTH 0TOOPA M aJanTAMU Y4e0OHOr0 MaTepuasa no pusnke

OcHoBoit 00yueHust o0yqarorumxcs ¢ 3[1P Ha nmpenMeTax ecTeCTBEHHOHAYYHOTO
[IMKJIa SIBJISICTCSI PA3BUTHE y HUX OCHOBHBIX MBICIUTEIBHBIX OIEpaluil (aHajius,
CHHTE3, CPaBHEHHUE, 0000IIEHIE) HA OCHOBE BBITTOJHEHHS PAa3BUBAIONINX YIIPAXKHEHUH,
dbopMHUpOBaHHE TMPUEMOB YMCTBEHHOH pPa0OTHI: aHANU3 HCXOIHBIX JIaHHBIX,
TUTAHUPOBAHKE MaTepuala, OCYIIECTBICHHIE TOITAITHOTO M HTOTOBOT'O CAMOKOHTPOJIS,
a TaK)Ke OCYIIECTBISIETCS JTMKBUIAIINS TPOOEIIOB B 3HAHUSX, 3aKPETICHHE U3YYEHHOTO
MaTepualia, 0TpadOTKa aJrOPUTMOB, IIOBTOPEHHUE MPOiiIeHHOTO. bornbIioe 3HaueHne
OpUIaeTCs YMEHHIO paccKka3aTh O BBIIOJIHEHHOW paboTe ¢ TMpaBUIIBHBIM
YIIOTPEOJIEHUEM COOTBETCTBYIOIICH TEPMHUHOJIOTHA U COOJIOACHUEM JIOTUYECKHUX
cBsized B m3nmaraeMoM marepuaie. Jlns oOywaromuxcst 3[1P Ha ypoBHE OCHOBHOTO
o01Iero o0pa3oBaHUs MO-TIPEKHEMY SIBJISIOTCS XapaKTEPHBIMHU: HEIOCTATOYHBIH
YPOBEHb Pa3BHUTHS OT/ACIBHBIX TCHUXHUYECKUX MPOIECCOB (BOCIPHSTHS, BHUMAaHUS,
NaMSTH, MBIIIJICHHS), CHU)KCHHBIA YPOBEHb MHTEIUICKTYAIIBHOTO PAa3BUTHS, HU3KUM
YPOBEHb BBITIOJHECHHUSI YUCOHBIX 3a/laHUi, HU3Kas YCIEIIHOCTh 00ydeHus. [loaTomy
NPy U3ydeHUU (U3MKH TPeOyeTCs LEICHANPABICHHOS UHTE/UICKTYabHOS Pa3BUTHE
oOyuarormuxcst ¢ 3I1P, oTBedarommee WX OCOOCHHOCTSIM M BO3MOXKHOCTSIM. Y4eT
ocobennocteil oOyuatomuxcst ¢ 3[IP tpebyer, uToOBI TpH H3YyYEHUU HOBOIO
MaTepualia 00s3aTeIbHO MIPOUCXOUIO MHOTOKPATHOE €r0 TOBTOPEHUE; PACIIMPEHHOE
paccMOTpEHHE TEM U BOIMPOCOB, PACKPHIBAIOMINX CBS3b (HU3WKH C KH3HBIO,
aKTyaIH3amus MEPBUYHOTO )KHU3HEHHOTO OTBITa 00YYaOIIIXCSI.



YcBoeHHE TPOrpaMMHOTO MaTepuania 1o (U3UKE BBI3BIBAET OOJIBIINC
3arpyaHeHus y oOydaromuxcst ¢ 3IIP, mostomy Teopust uzyuyaercsi 0e3 BBIBOJOB
CIIOKHBIX (popmyn. 3anauu, TpeOyrolre NPUMEHEHHs CIOXHBIX MATEMaTUYECKUX
BBIUMCIIEHUN U (OpPMYJI, B OCOOEHHOCTH TaKUX TeM, KaK «MeXaHMUeCKOe IBUKEHUEY,
«ApxumenoBa cwia», «MexaHudeckass DSHEpPrus», «IJIEKTPUUYECKUE SBICHUNY,
«ONEKTPOMATHUTHBIE SIBJICHUS», PEIAIOTCA B KJIACCE C IOMOILBIO YUUTEIIS.

Oco0oe BHHMMaHUE MpPU U3YyYEHUU Kypca (U3MKHU yIEISETCSl MOCTAaHOBKE U
OpraHu3alMK 3KCIEPUMEHTA, a TAKKE MPOBEICHUIO (MPEUMYLIECTBEHHO Ha KaXKIOM
YPOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpaluil (BO3MOXXHO C  HCHOJb30BaHUEM
AIIEKTPOHHON JeMOHCTpaiuu). HekoTropbie TeMbl 0053aTEIbHO TOJKHBI BKIIOYAThH
OTOpHBIE JIabopaTOpHbIE pPAOOTHI, KOTOPHIE Pa3BUBAIOT YMEHHE TMOJIB30BATHCSA
npocTelmMu  puOopaMu, aHaJU3UpOBaTh TMOJNy4YeHHBIE JaHHbIE. B cBsi3u ¢
OCOOCHHOCTSIMM  TIOBEJIEHUSI W jedrenbHocTH  oOydaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTb, HEOPTaHU30BAHHOCTb) MPEAYCMOTPEH CTPOKANUIINKA KOHTPOJIb
3a COOJIIOICHUEM MPABUJI TEXHUKH O€30MACHOCTH IIPU IPOBEACHUM J1a00paTOPHBIX U
NPaKTUYECKUX padoT.

Bbonbuioe BHUMaHue npu u3ydeHuu ¢usuku noapoctkamu ¢ 3IIP obpamaercs
Ha OBJAJCHHE MMH IIPAaKTUYECKMMM YMEHMSAMM M HaBblkamu. IIpemycmarpuBaercs
YMEHBILIEHUE 00bEeMa TEOPETUYECKUX CBEACHMM, BKIIOYEHHE OTIEJIBHBIX TEM WU
LEJbIX pa3fesioB B MaTepuaibl JUid O0030pHOr0, O3HAKOMUTEJIBHOIO WIH
dakynpraTuBHOTO M3ydeHus. lIpennaraercss ymeHblieHne 00beMa MaTeMaTHYECKUX
BBIYMCIICHHUI 32 CUET YBEJIMYEHHS KAYECTBEHHOT'O ONMKMCAHUS SIBJIEHUM U IIPOLECCOB

JlocTaTo4HOE KOJIMYECTBO BPEMEHM OTBOAMUTCSA HAa PACCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIIUX CBSI3b (U3UKH C KHU3HBIO, C TEMHU SIBICHUSMH,
HAOJIOIEHUSIMH, KOTOPBIE XOPOIIO U3BECTHBI YYCHUKAM U3 UX )KM3HEHHOTO OTbITA.

MakcumanbHO ~ UCIOJIB3YIOTCS ~ MEXKIPEIMETHBIE  CBSI3M € TAKUMU
IUCUMIUIMHAMM, Kak reorpadus, Xxumus, Ouosiorus, T.K. oOydaromuecs c 3IIP
OCOOEHHO HYXXIAIOTCS B IPENOJAHECEHUU OJIHOTO M TOTO K€ y4eOHOro marepuania B
pa3IMYHBIX ACHIEKTaX, B €r0 BapbUPOBAaHWHM, B HEOJHOKPAaTHOM IIOBTOPEHHMH U
3aKPEIUICHUM  TIOJyYEHHBIX 3HAHMM MW  IpaKkTHYeCcKuX yMmeHuu. [lo3Bosss
paccMaTrpuBaTh OJMH M TOT € Yy4eOHBIH Marepual ¢ pa3HbIX TOYEK 3pEHMUS,
MEXIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIYULIEMY OCMBICIEHHIO, 00JIe€ IPOUHOMY
3aKPEIUICHUIO TIOJIyYCHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

IlpumepHbie BuAbI JAeATeJbHOCTH oOydarwomuxcsa ¢ 3IIP, o0yciaoBieHHbIe
0COOBLIMH o0pa3oBaTeIbHBIMH MOTPeOHOCTAMM ) | odecreynBaloIye
OCMBICJICHHOE OCBOCHHE CO/Iep:KaHNU 00pa30BaHus 1O npeaMery «Pu3ukay»

[IpumepHas TeMaTuyeckass U TEPMUHOJIOTMYECKAs JIEKCUKA MO Kypcy (PU3MKHU
cootBeTcTBYeT DOIT OOO0.

Copepsxanue BUIOB JedaTesibHOCTH oOyuaromuxcs ¢ 3[1P Ha ypokax ¢usuku
onpeaensieTcss UX 0coObIMH 00pa3oBaTeNIbHBIMU MOTPeOHOCTAMH. [floMUMO IMPOKO
ucnosibdyembix B @OIT OO0 oluux as Bcex 00y4arolmuxcsi BUJI0B AeSTEILHOCTU
CJIEIyeT YCWINTh BUJIBI ACATEIHHOCTH, CTICIIM(UIHBIC JIJIS1 TAHHON KaTETOPHUH JCTeH,
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o0ecrnevnBaroIIne OCMBICIEHHOE OCBOCHUE COJEpKaHUS 00pa30BaHUs MO MPEIMETY:
YCUJICHUE TMPEIMETHO-TIPAKTUIYECKON JEATEIBHOCTH C aKTHBHM3AIMEeH CEHCOPHBIX
CHCTEM; OCBOEHHE MaTepuaia ¢ OMOpOH Ha allfOPUTM; IIOIIArOBOCTHY» B W3YYCHHUU
MaTepuaa; UCIOJIb30BaHNE TOMOTHUTEIBHON BU3yallbHOM OTIOPHI (CXEMBI, IIIA0IOHBI,
OTIOpHBIE TaOJIMIIBI); PEUEBOM OTUET O TMpolecce W pPe3yiabTaTe ACSITEIbHOCTH;
BBIMIOJTHEHUE CIEIUAIBHBIX 3aJaHui, 00€CIeYMBAIONINX KOPPEKIHUIO PETYIISIHHA
y4eOHO-TI03HABATEIBHON IeATEIFHOCTH M KOHTPOJIb COOCTBEHHOTO Pe3yJbTaTa.

Jns obyuarommxcsi ¢ 3I[IP cymiecTBeHHbIM SBISIOTCS TpUEMbl pabOTHI C
JEKCHYECKUM MaTepuanoM 1o mnpeamery. [IpoBogutcs cmneumanbHas paboTta IO
BBEJICHUIO B aKTUBHBII CIOBapb OOYYaIOIIUXCS COOTBETCTBYIOILIEH TEPMUHOJIOTHHU.
N3y4aembie TepMUHBI BBOASTCS Ha IOJUCEHCOPHON OCHOBE, 00s13aTE/IbHA BU3YyaIbHAS
MOJJIEPKKA, aITOPUTMBI Pa0OTHI C OTIPEACTICHUEM, OTIOPHBIE CXEMBI IJISl aKTyaIn3aliu
TEPMHUHOJIOTHH.

B cBs13u ¢ 0coObIMH 00pa3zoBaTeIbHBIMU OTPpeOHOCTAMH 00y4daronuxcs ¢ 311P,
NpU TNIAHUPOBAHUHU paOOTHI yYCHHKA Ha YPOKE CIIETYeT MPUICPKUBATHCS CICTYIONTIX
MOMEHTOB:

1. Ilpm ompoce HeoOXOaUMO: [aBaTh aIrOPUTM OTBETA; pa3peliarh
MOJIb30BaThCS TIAHOM, COCTABIICHHBIM IPH MOATOTOBKE JTOMAITHETO 3aIaHUS; 1aBaTh
00JIbIIIe BPEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3pelaTh eiaTh MpeIBapuTeIbHbIC
3aIlCH, TIOJT30BATHCS HATJISAHBIMHU TIOCOOUSIMHU.

2. Tlo BO3MOXKHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOJSIIME M YTOYHSIOIINE
BONPOCHI, KOTOPBIE TOMOTYT MM MOCJIEI0OBATEIbHO U3JI0KHUTh MaTepHall.

3. CucremaTnuecku IpOBEPSATh YCBOCHHE MaTepuaja Mo TeMaM YPOKOB, AJIs
CBOEBPEMEHHOT0O OOHApPYKEHUS MTPOOEIIOB B MPOIIEAIIEM MaTepHae.

4. B mpotiecce u3yyeHUs HOBOrO MaTepraia BHUMaHUE YUEHUKOB 00palaeTcs
Ha HanboJiee CIOKHBIE Pa3eibl u3ydaeMon Tembl. HeoOxoaumo gaie odpamaThes K
HUM C BOTIPOCAMH, BRISICHSFOIIIMMH TTIOHUMaHWe y4eOHOTO MaTepualia, CTHMYJINPOBaTh
BOTIPOCHI TIPH 3aTPYTHEHUSX B YCBOCHUH HOBOTO MaTepHaa.

Mecto yueOHOro npeamera «@u3uKa» B y4eOHOM IJIaHe

B cootBercTtBUM ¢ @enepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM
CTaHAapTOM OCHOBHOTI'0 00111ero 00pa3oBanus yueOHbIN mpeamer «Du3rkay BXOJUT B
npeIMeTHYI0 00sacTh «EcTecTBEHHbIE HAyKW» M SBISIETCS 00S3aTeNIbHBIM IS
uzyuenusi. Conepxkanve yueOHOro mnpeamera «®Pu3nkay, MNPEICTABICHHOE B
®denepanpHOil pabouert mporpamme, coorBercTByer GI'OC 000, denepanbHOi
o0pa3oBaTeNbHON NpOrpaMMe OCHOBHOTO o0iiero ooOpaszoBanusi, denepaibHoit
aZanTUPOBaHHON 00pa30BaTENbHOMN MPOrpaMMe OCHOBHOTO O0IIEro 00pa3oBaHus sl
oOydaromuxcst € 3aJepkKKOM mcuxudeckoro pas3Butus. OOmiee YHUCIO 4Yacos,
PEKOMEH/IOBAaHHBIX JJIsi M3Y4YeHUs] (PU3UKU Ha 0a30BOM ypoBHE, — 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJleN0), B 8§ Kilacce — 68 yacoB (2 yaca B HEJEN0), B 9
kiacce — 102 4gaca (3 yaca B Hezeln0).



COHEPXAHUE YUYEBHOI'O [TIPEJMETA «®U3UKA»

7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY:KAOIIEro MHUPa

dusnka — Hayka o rpupoe. SIsnenus npupoas (MC'). dusuueckue sSBaeHuS:
MEXaHUYECKHUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BeMUMYMHBL. V3Mepenune duznyeckux BenuduH. Dusuueckue
npubopui’. [lozpewnocms usmepenuti. MexayHapoHAs CHCTEMA €IUHULI

Kak ¢usuka u apyrue ecteCTBEHHbIE HAYKH U3y4aloT npupoay. Ecmecmeento-
Hayuuvlli Memoo NO3HAHUA: Haba00eHue, NOCMAHOBKA HAYYHO20 B0ONPOCd,
8bIOBUIICEHUE — 2UNome3, OIKChepuMenm no npogepke 2unomes, 00ObIACHeHUe
Habarwoaemoeo asnenus. Onucanue QuuuecKux sa1eHull ¢ HOMOWbIO Mooeell.

[IpeameT u MeTOaBI PU3UKH.

HMemoncmpayuu’

1.  MexaHu4ecKkue, TEIUIOBBIE, DJIEKTPHUYECKHE, MATHUTHBIE, CBETOBBIC
SBIICHMSL.

2.  ®usuyeckue NpHOOPHI U IMPOLEAYPa IPIMBIX H3MEPEHHI aHAIOTOBBIM U

I (PPOBBIM MPUOOPOM.

Jlabopamopnsie padomul u onvimul

1.0npenenenurie 1eHbl JIETICHUS HW3MEPUTENIBHOrO Mpubopa (MCHONIb3Ys
TEXHOJOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. 3mepeHue pacCTOSHUM.

3. U3mepenne 06bEMa )KUIKOCTU U TBEPAOTO TENA

4. Onpedenenue pazmepos Maivlx meil.

5. H3mepenuwe temmepaTypbl IpPU IOMOIIM >KUJKOCTHOTO TEPMOMETPA U
JTaTYNKA TEMIIEPATYPHI.

6. IIposedenue uccnedosanus no nposepke cunomesvl. OAIbHOCHbL NOJNEMA
wapuka, nyweHHo20 20pu30oHmMabHo, mem Ooabule, yem OoabULe 8blICOMA NYCKA.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUH BellleCTBA

CrpoeHne BemliecTBa: aroMbl M MOJEKYJbL, ux pasmepuvl. Onvimol,
0okazvlearoujue OUCKpemuoe CmpoeHue 8eujecmad.

JBm>kenue dyactui BemiecTBa. CBs3b CKOPOCTM JABWKEHHMS YacTUL[ C
temrneparypoil. bpoyHoBckoe nBwxkeHue, nuddysus. Bzaumoodeiicmeue uacmuy
gewjecmea. npumsdiceHue U Ommaikuanue.

ArperatHble COCTOSIHHSI BEILECTBA: CHIPOCHUE 2A308, HCUOKOCIEU U MEEPObIX
(Kpucmanauueckux) men. Bzaumocesnzv medcoy ceoucmeamu 6ewecms 6 pasHbIX

! MC — a1eMeHTHI CoZIepKaHus, BKIIOYAONIHE MEKIIPEAMETHBIE CBS3HU, KOTOPHIE MOAPOOHEE PACKPHITHI B
TEMaTHYCCKOM TUIAHHPOBAHUH.

2 351ech U Jaee KypcHBOM 0003HAYEHEI TEMBI, H3yYCHHE KOTOPBIX IPOBOAMTCA B O3HAKOMHTENbHOM Iutane. Ilegaror
CaMOCTOSTEINIFHO OTIPEENIIeT 00bEM H3y4aeMOoro MaTepHraa.

3 Bee JlemoncTpanuy 1 JlabopaTopHble paGoThL, IPEACTABICHHBIE B COAEPKAHNH, IOMycKaeTcs (MOKHO) IIPOBOIHTE,
UCIONB3Ys UHPOPMAIMOHHBIC U AIEKTPOHHBIC TEXHOJIOTUH (IIUPPOBBIC 00PA30BATEIBHEIC PECYPCHI).
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aA2pe2amubiX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amubix COCMOAHUL BOObL.

Hemoncmpayuu’

1. Habmoienue OpOyHOBCKOTO JIBUYKEHUSI.

2. Ha6monenue nuddyzum.

3. Habniooenue sgnenutl, 00bACHAIOWUXCA NPUMAICEHUEM UTU OMMATKUBAHUEM
yacmuy eeujecmaed.

Jlabopamopnvie pabomul u onvimoul

1. Owyenka Ouamempa amoma MmemooOM psAO08 (C UCNObL30BAHUEM
Gdomoepadghuii).

2. OnsIThI 110 HAOIIOJEHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.

3. OmbITel 10 OOHAPY)KEHUIO NEUCTBHS CHJI MOJICKYJISIPHOTO TPUTSHKCHUS
(2/1eKMmpOHHAA 0EMOHCMPAUUSL).

Pa3nen 3. /IBuskeHHe U B3aUMOeHCTBHE TeJl

Mexanuueckoe JBH)KEHHE. PaBHOMEpHOE UM HEpPAaBHOMEPHOE JIBUIKCHHE.
Ckopoctb. Cpeousisi cxopocms npu HepagHomepHom Osudcenuu. Pacd€r myta u
BPEMEHU JIBUKECHUS.

SBnenne uHepuuu. 3axoH uHepyuu. Bzaumoldeticmeue men Kax NPUYUHA
UsMeHeHusi ckopocmu oOgudicenusi men. Macca kak mepa uHepmHOCmMU mend.
[TnotHOCTE BemecTBa. C853b NIOMHOCIU C KOIUYECMBOM MOAEKYI 8 eOUHUYEe 00bEMA
geujecmaa.

Cuiia KaK XapakTepuCTHUKa B3aumoneucTBus Ten. Cuna ynmpyeocmu U 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpto ounamomempa. SIBIeHUE TATOTEHUS U CUJIA
TsokecTu. Cuna msowcecmu na opyeux niaanemax (MC). Bec tema. HeBecoMoCTb.
CioxxeHue cuJjl, HalpaBJICHHBIX MO OAHOM TpsMoil. PaBHoxeicTByromas cwit Cuna
mpenus. Tpenue cxonvoicenus u mpenue nokos. Tpenue 6 npupooe u mexruxe (MC).

Hemoncmpayuu’

1. Halnronenue MmexaHM4ecKoro ABMKEHUS Tela.

2. N3mepenne ckopocTu NpsIMOJIMHEMHOTO JIBUKEHUS.

3. HaGntonenue siBeHus: MHEPIUU.

4. Ha6nronenue n3aMeHeHus: CKOpOCTH TP B3aUMOJEHCTBUU Te.

3. CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEI.

6. CrnoxxeHue Cuil, HAPABJICHHBIX 10 OJHOU MPSIMOIA.

Jlabopamopnwie pabomul u onvimul

1. Ornpenenenre CKOPOCTH PABHOMEPHOTO ABMKEHHUS (LIapUKa B )KUJAKOCTH,
MOJICIIH AICKTPUIECKOTO aBTOMOOWJIS U T. 11.) (271eKMPOHHAA 0eMOHCMPAUU).

2. Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUs Opycka WM HIapuKa o
HAKJIOHHOM TJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4 31ech U maee IPUBOJUTCA PACUIMPEHHEIN HepedeHb Ja00paTOPHBIX PabOT H OIBITOB, M3 KOTOPOTO YIUTEb JeIacT
BBIOOD 0 CBOEMY YCMOTPEHHIO.

9



4. OnBITH, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsiKeHUs (aedopmMarivm)
IPY>KUHBI OT TPUIIOKEHHON CHUJIBI.

5. OnbITHL, IEMOHCTPUPYIOUIUE 3aBUCUMOCTh CUJIbl TPEHUS CKOJIBKEHHS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTENH U ra3oB

Hasnenne. Cnocobvl ymenvutlenus u yeeauuenus oasienus. /lagnenue 2asa.
3asucumocms Oasnenuss eaza om o00véma, memnepamypul. Ilepedaua Oaeénenus
meépovimu menamu, rcuokocmamu u 2aszamu. 3axon Ilackansa. I[Ineemamuyeckue
Mawunbl. 3aBUCUMOCTD JTaBIICHUS JKUJIKOCTH OT rityounsl. Coobwarowuecs cocyobi.
T'uopasnuueckue mexaHusmol.

AtMmochepa 3emnu u armochepHoe AaBieHue. [Ipuuumnvl cyujecmeosanus
6030ywiHol obonouxu 3emau. Onwvim Toppuuennu. Hsmepenue ammocpeproco
oasneHus. 3asucumocms ammocgeproco 0asieHusi Om GblComvl HAO YPOBHEM MOPAL.
IIpubopwl Ons uzmepenus ammocpeprnozo oasnenus.

Heticmaue sicuokocmu u 2aza Ha nozpydicéHHoe 8 Hux meno. BeITalKuBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu

l. 3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

2. Ilepenayda naBineHus KUAKOCTBIO U Ia3oM.

3. Coo0mmaromuecs cocyibl.

4. I'mapaBnuyecknii mpecc.

3. [IposiBnenue nercTBusi aTMOC(HEepHOTO TaBICHHUS.

6. 3aBUCUMOCTD BBITAJIKUBAIOUIEH CHIIBI OT 00bEMa MOrpYXKEHHON YacTu
T€JIa U IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BhITATKMBAOIIEH CHIIBI BECY BBITECHEHHOM )KUAKOCTH.

8. YcnoBue maBaHus TEIl: IUIABAaHUE WIIU MOIPYXKEHUE TEIl B 3aBUCUMOCTH

OT COOTHOIIEHUS MJIOTHOCTEHN TeJa U AKUIKOCTH.
Jlabopamopnsie padomul u onvimul

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa NOTPYKEHHOM
B KMJIKOCTh YaCTH Tea.

2. OnpeneneHue BBITUIKABAIONIEH CHUJIbI, JCHCTBYIOIIEWM Ha  Telo,
MOTPY>KEHHOE B )KUAKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIEH CHIIBI, JACHUCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MAacChl TeJa.

4, OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,

JICHUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00bEMa MOTPYKEHHON B )KHJIKOCTh YaCTH TeJa
Y OT IUIOTHOCTH KUJIKOCTH.

3. KonctpynpoBanue  apeomerpa  WMiIM  KOHCTPYHPOBAHME  JIOJIKH
Y OIPEAEITICHUE €€ TPY30I0JbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPIUst
MexaHnuueckasi pabota. MOIIHOCTS.
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[IpocThie MeXaHW3MbI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. [Ipasuno
pasHosecus pviuaea. Ilpumenenue npasuna pasrnogecus pvluaza K 010K)y. «3010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MmoB. [IpocTbie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunemuueckas u nomeHyuanbHas  IHEPIUsl.
IIpespawenue o0Ho20 6uOa Mexanuueckou 3Hepeuu 6 Opy2ou. 3aKOH COXpPaHEHUs
DHEPrUU B MEXaHHUKE.

Hemoncmpayuu

1. IIprMepb! TPOCTBIX MEXAHNU3MOB.

Jlabopamopnwie pabomut u onvimor*

1. Omnpenenenre pabOTHI CUITBI TPEHUSI IPU PAaBHOMEPHOM JBIDKEHUU Tea
10 TOPU3OHTAIHLHON MOBEPXHOCTH.

2. Uccnenosanue ycnoBuil paBHOBECHUSI pblyara.

3. N3mepenue KII HaKJIOHHOM MJIOCKOCTH (2n1ekmponnasn
oemoncmpauusi).

4. N3ydenne 3akoHa COXpPAaHEHHS] MEXAHUYECKOW SHEPruu (21eKmpoHHaAs
oemoncmpauusi).

8 KUIACC

Pa3nea 6. TenyioBbIe ABJIEHUSA

OcHoBHble  NONOJCEHUS  MOJEKYAAPHO-KUHEMUYeCKoU meopuu  CmpoeHus.
sewecmea. Macca u pazmepvr amomog u monekyir. Onvimvl, noomeeparcoarouue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOL MeOPUL.

Mopenu TBEPAOro, KUAKOTO M Tra3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucmannuueckue u amoppuvie mena. Obvsacnenue ceoticme 2azos, Hcuokocmeu u
MBEPObIX MmeNl HA OCHOBE NOJONCEHUU MOJEKYIAPHO-KUHEMUYEeCKOU Mmeopuu.
CmauuBaHue u kanuiiapHle aeienus. 1ennoeoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypvl CO CKOPOCMbIO MENI0B020 OBUNCEHUS
yacmuy.

Buytpennsas osHeprus. Cnocobvl  uzmeHneHus — GHYymMpeHHeu  OHepeUl.
menJionepeoada u cogepuierue pabomol. Buosl mennionepeoadu. menionpoeooHOCHb,
KOHBEeKYUsl, UsiydeHue.

KonmaecTBo TemnoTel. Yoenvhas mennoémkocms sewecmea. 1enioobmern u
menjyiogoe pasHogecue. Ypaeuenue meniogoz2o baniauca.

lInasnenue u omeepoesanue KpUCMAaiIUYecKux gewecms. Yoenvnas menioma
naaenenus. Ilapooopaszoeanue u xonoencayus. Ucnapenue (MC). Kunenue. Yoenvnasn
menjioma  napooopazo8anus.  3aBUCUMOCMb  MeMNEepamypvl — KUNeHUsi  Om
ammocgheprnozo daenenus. Brasxcnocmov 6030yxa.

OHeprus TOIIUBA. YoenvHas menioma c2opanusl.

Ipunyunvr pabomer mennosvix osucameneu. KIIJ] mennogsoeo osucamens.
Tennogvie osucamenu u sauuma okpyxcarowet cpeovt (MC).

3axon coxpanenus u npespawenus dHepauu 8 mennoguvix npoyeccax (MC).

Hemoncmpayuu
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1.  HaGmronenue OpOyHOBCKOTO IBUYKEHUSI.

2. Habmonenue nuddysumn.

3.  HaGumronenwue siBneHU CMauuBaHUS U KalTWIISIPHBIX SBICHUH.

4.  HaOnroneHue TEIUIOBOTO PaCcIIUPEHUs TeJl.

5.  M3meHeHue naBieHMs rasa Npu M3MEHEHHH 00BbEMA M HarpeBaHUH WIIH
OXJIaXICHUH.

6.  IlpaBuna usmepeHus TeMIepaTyphl.

7. Buap! Terutonepenaum.

8. OxnaxkieHue Ipy COBEPUICHUH PabOThI.

9 HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMHU.

10. CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HaGmonenue kumeHwus.

12. HaGmronmeHne moCcTOSHCTBA TEMIIEPATYPHI TIPH TUIABJICHUH.
13. Mopaenu TENJIOBEIX ABUTATEIIEH.

Jlabopamopnsie padomul u onvimul

1. OnpITEl MO OOHAPYKEHUIO ACHUCTBUS CHJI MOJIEKYJISIPHOTO MPHUTSHIKCHUS
(2/1eKmpOHHAA 0eEMOHCIMPAYUUSL).

2. OMnBITHI O BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnbITHI 110 HAOMIOJEHUIO TEIUIOBOT'O PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEJI.

4. Ornpenenenue naBleHNs BO3AyXa B 0aJUIOHE MINPUIIA.

5. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCHUMOCThH JABJICHHS BO3JyXa OT €ro
00BEMa 1 HATPEBAHUS WIIH OXJIAXKICHUSI.

6. Ilposepra cunomesvi JUHEUHOU 3ABUCUMOCIIU OJUHBL CMOAOUKA
AHCUOKOCMU 8 MEPMOMEMPUYECKOl mpyoKe om memnepamypbi.

7. HaGnronenue wu3MeHeHWsT BHYTPEHHEH OJHEpruuM Tejla B pe3yibTaTe
Terionepeayu u paboThl BHEIIHUX CHJL.

8. UccnenoBanue siBaeHUs TEIIOOOMEHA MPH CMENIMBAHUHU XOJIOJHOW U

ropsiueu BOJIBI.

9. Onpeodenenue xonuuecmaa meniomsi, NOJLY4eHHO20 8000l NPU MeNiI00OMeHe
C HazpemulM MemaniudecKum YuiuHOpoM.

10. HccnenoBanue mpoliecca UCIapeHusl.

11. OmnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3/yXa.

12.  Onpeoenenue yoenvHou meniomol niagieHus 1vod.

Pasznen 7. JiekTpruyecKue 1 MATHUTHbIE SIBJICHUS

Onexmpuzayus men. JIBa poja >IEKTPUYECKHX 3apsiioB. BsamMopeilicTBue
3apSKEHHBIX TEJI.

Onexrpuyeckoe nomne. [lpunyun cynepnozuyuu 31eKmpudeckux noiaeu (Ha
Ka4yecmeeHHOM YPOGHE).

Hocumenu snexmpuueckux 3apsao006. IneMeHmapHblil 91eKmpuiecKuti 3apso.
Cmpoenue amoma. IIpoBOHUKY U TUANEKTPUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOIO
3apsja.
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OnexkTpudyeckud TOK. Ycnosusa cywecmeosanusi 351eKmpuyeckozo mokKd.
HcrouHnkyu mMOCTOSIHHOrO ToKa. JleMcTBUSL 3leKTpUYeckoro Toka (TeruioBoe,
XUMHUYECKOE, MAarHUTHOE). DIeKMpUuyecKull moK 8 HCUOKOCMX U ea3ax.

PaGora u MOIIHOCTh DJIGKTPUYECKOTO TOKa. 3akon [lcoyii—/lenya.
Onexkmpuueckue yenu U nompeoumenu INEeKMPUYECKOU IHepeuu 6 Oblmy.
Onektpuueckas uenb. Cuia Toka. DJeKTpudeckoe HamnpspkeHue. ConpOoTHBICHUE
NPOBOJHUKA. YOenvHoe conpomusnenue gewjecmea. 3akoH OMa NIl ydacTKa ILIEeTH.
ITocnenoBarenbHOe W MapallIEIbHOE COEAUMHEHUE MPOBOJHUKOB. Kopomkoe
3aMblKaHue.

[TocTtostHHBIE MarHUThL. B3auMOIEICTBHE MMOCTOSIHHBIX MAarHuToB. Mazcnummoe
none. Maznumnoe none 3emau u e2o 3Haverue 0ns HcusHu Ha 3emne. Onovim Ipcmeoa.
Mazcnummnoe none anekmpuuecko2o moka. Ilpumenenue 21eKmpomazHumos 8 mexHuxe.
eiicmeue macnumno2o0 noOs HA NPOBOOHUK C MOKOM. IIeKmpoosucameinb
nocmosanHo2o moka. Hcnonvsoganue snekmpoosucamenei 6 MeXHUYecKux ycm-
poucmeax u Ha mpamHcnopme.

Onvimor @apaodes. HAenenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Inexmpoezenepamop. Cnocodwl NoAyUeHUst INeKMPUYECKoll SHepauu. IIEKTPOCTAHITUN
Ha BO30OHOBIIIEMBIX HICTOYHUKAX YHEPTHUU.

Jemoncmpayuu
DIeKTpU3aLus TeN.

JIBa poa 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTAaTUYECKAS] HHAYKIIHUS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPAJIOB.

[IpoBOJHUKY U AUDIIEKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

M cTOYHHKY TOCTOSTHHOTO TOKA.

JIeHCTBHS DIEKTPUYECKOTO TOKA.

10.  DnexkTpudecKkuil TOK B XKHUJIKOCTH.

11. Ta3zoBbiii paszps.

12. H3mepeHue Cuiibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3eKTpUYECKOro HAMPSKEHHUS] BOJIBTMETPOM.

14. Peocrar u mara3uH CONPOTUBJICHUM.

15. B3zaumonencTBue MOCTOAHHBIX MArHUTOB.

16. MogaenupoBaHre HEBO3MOKHOCTH pa3/iesIEHUs MTOJIOCOB MarHUTA.

17. MopaenupoBaHHE€ MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.

18.  OmeIT Dpcrena.

19. MarnuTtHO€e noJje Toka. JIeKTPOMAarHur.

20. JlelicTBHME MarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM.

21.  DneKTpoIBUTaTeNb NOCTOSTHHOTO TOKA.

22. HccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHON UHAYKIUH.

23.  OmnbiTel @apajes.

24. 3aBHCHUMOCTb HANpABJICHUS HWHAYKLUWOHHOIO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHMUSI.

WX R W=
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25.  DnexTporeHepaTop NOCTOSHHOIO TOKA.
Jlabopamopnsie padomul u onvimul

1. OneITel TIO HAOMIOACHUIO DJCKTPHU3AIMH TN WHAYKIMEH W Tpu
CONPUKOCHOBEHHUH.

2.  HccnemoBaHuwe NMEWUCTBUS DJICKTPUYECKOTO TOJS HA TPOBOJHUKH U
TVDIIEKTPHUKH.

3. COopka 1 mpoBepKa pabOTHI NEKTPUUECKOH IETTH MOCTOSHHOTO TOKA.

4.  U3mepeHue u peryanupoBaHUE CHIIBI TOKA.

3. N3mepenne u peryImpoBaHue HAIPSIKEHHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, udyuje2o yepesz pe3ucmop, om
CONPOMUBTIEHUSL PE3UCMOPA U HANPSICEHUS HA pe3Ucmope.

7. Onvimul, 0eMoHcmpupylowue  3a8UCUMOCMb  JJIeKMPUYECKO20
Cconpomueenus npo8OOHUKA Om €20 OJUHbL, NIOWAOU NONEPEYHO20 CeYyeHUs U
Mamepuana.

8. Ilposepxa npasuna cioscenus HANPAXCeHUll NPu NOC1e008amMenbHOM
COeOUHeHUU 08YX Pe3UCTOPO8.

9. Ilposeprxa npasuna 01 Cuibl MOKA NPU NAPALIETbHOM COeOUHEeHUU
Pe3UCMOPO8.

10.  Omnpenenenuie pabOThl AIEKTPUUECKOTO TOKA, UIYILETO YEPE3 PEIUCTOP.

11. OmnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISEMOM Ha
pe3ucrTope.

12.  HccnenoBaHue 3aBUCMMOCTH CWJIbI TOKA, UAYILIETO Yepe3 JaMIIOUYKY, OT
HaIIpsSKEHUS Ha HEU.

13.  Onpeodenenue KII/[ nacpesamers.

14. HccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. HW3yueHne MAarHuTHOrO TIOJISI TOCTOSHHBIX MAarHUTOB TMIPU  UX
00BEIMHEHUH U PA3CIICHUH.

16. HccnenoBaHue IEWCTBUA SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OnbITel, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI B3aUMOJAECHCTBUS
KAaTYIIKU C TOKOM M MarHMWTa OT CUJIbl TOKAa M HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHue nelicTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomwl 31eKmpoo8ueames.

20. Hzmepenune KII] anekTpoaBUraTeIbHOM YCTAHOBKH.

21. OnbeITel N0 MCCIEAOBAHUIO SIBIICHUSI JJIEKTPOMArHUTHON WHIYKIHH:
HCCIIeIOBAHNE U3MEHEHU 3HAUEHUS U HAMPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasznea 8. Mexanuyeckue siBJ1eHUA

Mexanuueckoe JBWKeHHe. MarepuanpHas Touka. (CHcrema  OTCUéra.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHHUSA. PaBHOMEpHOE MNpsSMOIMHEIHOE
nBUKeHue. Hepasnomepnoe npsamonuneiinoe osudicenue. CpenHsIst u MHOBEHHA
CKOpOCMb mena npu HEPAGHOMEPHOM OBUIICEHUU.
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Yckopenue. Pasnoyckopennoe npamonunetinoe osudicenue. CBoOOIHOE
nageuue. Onvimol [ anunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenwvroe yckopeHue.

ITepBbiii 3ak0oH HbrtotoHa. Bropoit 3akoH Hertotona. Tperuit 3akoH HeroToHA.
Ipunyun cynepnozuyuu cu.

Cuna ynpyzocmu. 3axon I’ yka. Cuna mpenus. cuia mpenus CKOAb*CEeHUsl, CUld
MpeHUsl NOKOsL, Opyaue U0bl MPeHUs.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHEe CBOOOIHOTO
nanenus. [euorwcenue nianem eoxkpyz Coanya (MC). Ilepsas kocmuyeckas ckopocme.
Hesecomocmo u nepecpysxu.

PaBHOBecue MarepuanbHOW TOYKH. Ab6conomno meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocoio epaujeruss. MoMeHT cuibl. [{enmp msascecmu.

Nmvmnynec Ttena. Hsmenenue umnynvca. Umnynsc cunvbl. 3aKOH COXPaHEHHS
uMmIiyibsca. Peaktusnoe asmxkenue (MC).

Mexanuueckasi paboTa 1 MOIIHOCTh. PaboTa cuil TSXKeCTH, ynpy2ocmu, mpeHus.
Cesa3b  ouepeuu u pabomsi. lloTeHIMaANbHAS SHEPrus Tena, MOAHSATOTO HaJ
NOBEPXHOCTBIO 3eMIH. [lomenyuanvras snepaus cocamou npydcunsvl. Kunetnueckas
sHeprus. Teopema o Kunemuueckou sSHepuu. 3aKOH COXPAHECHHUS MEXAHUYECKOU
DHEPIUHU.

Jemoncmpayuu

1. Habmronenne MexaHu4eCKoro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEI
OTCYETA.

2. CpaBHeHME IyT€H M TPAEKTOPHI JBHKEHHS OJHOIO U TOTO XK€ Tela
OTHOCUTEJILHO Pa3HbIX TEJl OTCUETA.

3. N3mepeHne CKOpOCTH U YCKOPEHUS MTPSMOIMHENHOTO IBHYKEHHS.

4. HccnenoBaHue Npu3HAKOB PaBHOYCKOPEHHOTO JIBUKEHUSI.

5. HabitoieHue ABM>KEHUs Tena Mo OKPY’KHOCTH.

6. HaGmtonieHne MexXaHMYECKHUX SIBJICHHUM, IPOUCXOIALIMX B CHCTEME

orcuéra «Temexka» nmpu e€ paBHOMEPHOM M YCKOPEHHOM JIBI)KEHUU OTHOCHTEIHHO
KaOuHeTa QU3UKH.

7. 3aBUCUMOCTb YCKOPEHHs Tejla OT MACCHI Tela U JEHCTBYIOIIEH HAa HEro
CUJIBI.

8. HabutoieHue paBeHcTBa CUIT TPU B3aUMOIEWCTBUN TEJL.

9 N3meHnenue Beca Tea npyu yCKOPEHHOM JBHKECHUH.

10. Ilepenauya ummysbca Ipy B3aUMOJEHCTBUN TEN.

11. IIpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUU TE.

12.  CoxpaHeHue UMIyJibca MPU HEYNIPYTOM B3aUMOJICHCTBUHU.

13. CoxpaHeHHe UMITYJIbCca MTPH a0COIIOTHO YIPYTOM B3aUMOJCHCTBHUH.

14. HaOGmromeHne peakTUBHOTO JIBHXKCHUS.

15. CoxpaHeHne MEXaHMYECKON SHEPTHH ITPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHHE MEXAaHWYECKOW »HHEPrud MNpu ABWXKEHUU Tejla oM
JE€MCTBUEM IMPYKUHBI.

Jlabopamopnsie padomul u onvimul
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1.  Koucmpyupoeanue mpaxma 015 pazeona u 0aibHeuue20 pagHoOMepHO20
OBUINCEHUS WLAPUKA UL TNETIeHCKU.

2. Omnpenenenue cpeaHell CKOPOCTH CKOJBXEHUS OpyCcKa WIIM JIBHOKCHHS
IIapyKa 1o HaKJIOHHOM ITOCKOCTH.

3. OmnpeneneHre yCKOPEHHUS Teila MPU PaBHOYCKOPEHHOM JABHKEHUHU IIO
HAKJIOHHOM IUIOCKOCTH.

4, HccenenoBanue 3aBUCHMOCTH IYyTH OT BPEMEHHU IMPU PaBHOYCKOPECHHOM
JBYKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

5. Ilposepra eunomeswvi: eciu npu pPasHOYCKOPEHHOM OBUdNCEHUU Oe3

HAYAaIbHOL CKopocmu nymu omHocAamcsa KaxK pﬂd HEeUemHblX Yucen, mo
coomeemcecmeyrowue nPoOMeNCYmKu 6peEMErU 00UHAKOBYL.

6. UccnenoBanne 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBXKEHUSI OT CHJIbI
HOPMAaJILHOIO JIABJICHHUS.

7. Onpenenenre KodQPUIIMEHTA TPEHUS CKOJIBKEHUS.

8. Onpenenenue KECTKOCTH MPY>KUHBI.

9. Omnpenenenre pabOThl CUITBI TPEHUSI IPU PABHOMEPHOM JBUXKEHUU Teja

110 TOPU30HTAIILHON TOBEPXHOCTH.

10. Omnpenenenue pabOThl CHJIBI YOPYrOCTH TIpU  TOABEME Tpy3a
C MCTOJIb30BaHUEM HEMOJABMXKHOTO U MOABUKHOTO OJIOKOB.

11. HM3yueHue 3aKkoHA COXpaHEHUS YHEPTUU.

Pa3znen 9. Mexann4yeckue KoJaeOaHUSI M BOJIHbBI

KonebarenbHoe nBrxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUM: TIEPHO/I,
4acToTa, aMIuiTyna. Mamemamuueckui u npyscunnviu maamuuxu. llpeepawenue
9HepauU npu Ko1ebamenbHOM OBUNCEHUU.

3aryxaromue konebanus. Beinyxnennsie koiebanus. Pezonanc.

Mexannueckue BoJIHBL. CBOHCTBA MEXaHMYECKUX BOJH. [IpodonibHbie u
nonepeunvle 8oHbL. [MUHa 801HbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 MEEpOoOM meine, ceticmudeckue eonnvl (MC).

3ByK. I pomxocmo 38yka u evicoma mouna. Ompadicenue 38yka. Mngpaszsyk u
VIbMPA38yK.

Jemoncmpayuu

1.  HaOmronenue xonebOaHMil Ten MOJA ACMCTBUEM CHIBI TSDKECTU M CHJIbI
YOPYTOCTH.

2. Habmonenue xonebanuii rpyza Ha HUTH U Ha MPYKUHE.

3. Habimoienue BBIHYX/IEHHBIX KOJIEO0aHUI U pe30HaHCA.

4.  PacmpocTpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJIH.

3. Habntoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUM PE30OHAHC.

Jlabopamopnsie padomul u onvimul

1. Onpenenenye YacTOoThl M Iepuoja KoJieOaHUM MaTeMaTHYeCKOro
MasTHHKA.
2. OrnpeneneHye 4acTOThl M NEpHOaa KOJeOaHUN MPYKUHHOTO MasiTHUKA

(3/1eKmpOHHAA 0eEMOHCIMPAYUUSL).
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3. HccnenoBanne 3aBUCUMOCTH Teproa KoJieOaHUH MOIBEIIEHHOTO K HUTH
rpy3a OT JJINHBI HUTH.

4. HccnegoBanne 3aBUCMMOCTH — MepuoAa  KojeOaHUW  MPY>KUHHOTO
MasiTHUKA OT MAcChl Ipy3a (271eKMmpPOHHAA 0eMOHCIMPAYU).

5. [IpoBepka HE3aBUCUMOCTHU MEpUoja KojieOaHUuM rpysa, MOABEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh IEpuojaa  KoJeOaHHit
MPY>KUHHOTO MasiTHUKA OT MACChI Ipy3a U KECTKOCTHU MPY>KUHBL.

7. N3mepenne  ycKOpeHHsS  CBOOOAHOTO  TAJCHUS  (971eKMPOHHAsA
demoncmpauusi).

Pasznen 10. DiekTpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJTHBI

DONeKTpOMarHuTHOE  MoJIe.  OJIEKTpOMarHuTHele  BOJHBL.  Ceoticmea
anekmpomacHummuslx 60aH. ILllkana snekmpomachummubix 6oaH. HMcnoavzosanue
INEeKMPOMACHUMHBIX 80IH O COMOBOU CEA3U.

OnexkTpoMarHutHas npupoja ceera. CkopocTh cBeTa. BojHOBbIE CBOWCTBa

CBETa.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBEBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomut u onvimor*

I. N3yuenne CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOHIBLHOTO
tenedoHa.

Paznen 11. CBeToBbIe SIBJIEHHS

JlyueBas mojzienb cBeta. MICTOUHMKM cBeTa. [Ipsamonunennoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynovi. Otpaxenue cBera. [lnockoe 3epkano. 3axkoH
ompasicenusi ceema.

[Ipenomnenue cBera. 3akOH MpenomiieHUust cBeta. [lonnoe e6Hympennee
ompadicenue ceema. Hcnonv3oeanue NOAHO20 6HYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C6emo8o0aXx.

Jlunza. Xonm nyuedr B numH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocms u
0aIbHO30PKOCb.

Pasznooicenue 6enoco ceema 6 cnexkmp. Onvimvi Hwromona. Cnoowcenue
CNeKMpalbHbIX YEEMO8.

Hemoncmpayuu
[IpsAMonMHEHOE pacIIpOCTPAHEHNE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pa>keHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomienue cBera.

Onrtuuecknii CBETOBO.

Xon nyuyei B coOuparoliei JInH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.
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8. [Tomy4yenune n300pakeHN ¢ TTOMOIIBIO JIWH3.

9. [Ipunnun aeiicTBus horoanmnapara, MUKpOCKOIIA U TEJIECKOMa.
10. Mopens rinasa.

11. Pasnoxxenue 6ey0ro cBeTa B CIIEKTP.

12.  Tlonmyuyenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopnsie padomul u onvimul

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKeHHsI CBETOBOI'O Jiyda OT yria
MaJICHUS.

2. N3yuenne xapakTepuCTUK N300paKeHUs MIPEAMETa B TUIOCKOM 3epKalie.

3. WccnenoBanue 3aBUCUMOCTH yTJla MPEIOMIICHUS CBETOBOTO JIy4a OT yriia
MaJICHUS Ha TPAHUIIE «BO3yX—CTEKIIO».

4. [Tomy4yenmne n300pakeHN ¢ TOMOIIBI0 COOMPAFOIICH JTNH3HI.

5. Omnpenenenre (HOKYCHOTO PACCTOSIHUSI U ONITHYECKOUW CHUITBI COOMPAFOTIICH
JIUH3BI (21eKMPOHHAA 0eMOHCMPAYUSL).

6. OnbITel MO pa3lIOKEHUIO OENoro CBeTa B CHEKTP (1eKmpoHHaA
oemoncmpauusi).

7. OnpIThl O BOCHPUSTHIO IIBETA MPEAMETOB MPU UX HAOIIOJCHUU Yepe3

I[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBbI€E ABJI€HUSA

Onvimovl Pezepgpopoa w mnanerapHas Mozenb atoma. Moxenb atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmui.

PanuoakTuBHOCTE. Anvpa-, 6ema- u eamma-uznyuenus. CTpOeHHE aTOMHOIO
anpa. Hyxnonnas mooens amomnozo siopa. Mzomonwi. Paduoaxmueénsie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix soep.

SAnepHpie peakiuu. 3aKOHBI COXPAHEHHS 3apSIOBOIO UM MacCOBOTO YHCEIN.
Peaxyuu cunmesa u oenenus soep. Ucmounuxu suepeuu Coanya u 36€30 (MC).

SnepHast sHepreTHKa. /Jlelicmsus paouoaKmuGHuIX UNYYEHUL HA JHCUBbLE
opeanuzmol (MC).

Jemoncmpayuu

1. CnekTpbl U3JTyYEHHUS U TTOTJIOMICHUS.

2. CnekTpsl pa3auyHbIX Ta30B.

3. CnekTp Bogopo/a.

4. Habmonenue TpekoB B kamepe BunbcoHa.

3. PaboTa cuéTunka HOHU3UPYIOIUX U3TYyYEHUN.

6. Peructpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimoul

1. HabnioodeHnue cniowHbIX U TUHEUYAmblX CNEKMPO8 U3 UEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIMM YACTHUIBI 10 TOPMO3HOMY
nyTH (o Gororpadusim) (31eKmpPoOHHA OEMOHCMPAYU).

3. N3mepenue pagnoakTUBHOTO POHA (271eKMPOHHAA 0eMOHCMPAYUL).
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IToBTOPUTEIBHO0-0000 1AM MOAYIb

[ToBTOpUTENHEHO-00001AIOIIMI MOJTYJIb TIPEIHA3HAYEH JJIsi CUCTEMATU3ALMUA U
0000111eHHsI TPEMETHOTO COJEPKAHUS U OTbITA ACSITEIIbHOCTH, MPUOOPETEHHOTO TIPU
U3YYEHHUH BCEro Kypca (QU3UKU.

[Ipyn “3ydeHUM JAHHOIO MOMYJS PEAJU3YHOTCS U CUCTEMATH3UPYIOTCS BHUJIbI
NEeSITeTbHOCTH, HA OCHOBE KOTOPBIX OOECNEeYMBAETCSA IOCTHKEHHUE MPEAMETHBIX U
METaInpeIMETHBIX IIJIAHUPYEMBIX PE3YJIbTATOB O0YyUEHMUS, (DOPMUPYETCS €CTECTBEHHO-
Hay4Hasi FPaMOTHOCTb: OCBOEHUE HAYYHBIX METO0OB NCCIIETOBAHUS SABICHUM IIPUPOIBI
U TEXHHUKH, OBJAJCHUE YMEHHUSIMHU OOBSICHATH (PU3MUYECKUE SBJICHUS, MPUMEHS
IIOJIy4YCHHbIE 3HAHMs, pelarb 3a4adyd, B TOM YHMCJIE€ KAadeCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpruHIMNIMATBEHO AEATEIBHOCTHBIN XapaKTep AAHHOIO pasjena peain3yercs 3a
CYET TOTr0, YTO yYAIIMECS BBIIIOIHAIOT 3aJaHNsI, B KOTOPBIX UM IIpEIaracTcs:

" Ha OCHOBE TMOJYYEHHBIX 3HAHWM pacro3HaBaTb W HAYYHO OOBACHSTH
(bu3nYecKue SBJICHUS B OKPYKAIOIIEH NMPUPOJIE U MOBCEIHEBHON KU3HH;

" WCIOJB30BATH MOJI PYKOBOJICTBOM IENATOra HAyYHbIE METOABI UCCIEAOBAHUS
(¢U3MYEeCKUX SBICHUM, B TOM 4YHUCJIE JJII MPOBEPKHM THUNOTE3 U TOJyYEHHUS
TEOPETUYECKUX BBIBOJIOB;

* OOBSCHATH C OMOPOHM Ha NUIAKTUYECKUN MaTepHall mociie OOCYXKICHUs C
[eJaroroM Hay4yHble OCHOBBI HaubOoiee BaXHBIX JOCTHXKEHH COBPEMEHHBIX
TEXHOJIOTUM, HAallpUMEp, MPAKTUYECKOTO HCIIONb30BAHMS PAa3JIMYHBIX HCTOYHUKOB
DHEPrMM HAa OCHOBE 3AaKOHA IPEBPALIECHUS W COXPAHEHHsI BCEX WU3BECTHBIX BHUIOB
DHEPIUH.

Kaxxnas n3 TeM JaHHOTO pa3aesna BKIYAET IKCIIEPUMEHTAIBHOE HCCIIETOBAHUE
00001IaIONIero XapakTepa Ha YCMOTpPEHHE Iejarora u mpu ero nomouiu. Pazmen
3aBepuIaeTcs MPOBEICHUEM JTUAarHOCTHUECKOM M OIICHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O IIPEAMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUN A

B nenom pesynbTarel ocBoeHHS oOydarommmucs ¢ 3IIP yueOHOro mpemmera
«Dwu3uka» TOJDKHBI COBMAAaTh ¢ pe3yiabraTaMu denepabHON paboueli mporpaMMsl
OCHOBHOT'O 00IIIET0 00pa30BaHMUs.

HaunbOoiee 3HaUUMBIMHA SIBIISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbraTe uzyuenus GU3MKu Ha ypOBHE OCHOBHOI'O 00IIEr0 00Opa3oBaHusl y
oOyuatomierocs ¢ 3[1P 6ynyT cpopMupoBaHbl cleAyOIKe TMYHOCTHBIE PE3YIbTaThl B
YacTH:

1) naTpuOTUYECKOTO BOCIIUTAHHUS:
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IIPOSIBJICHHE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(hbu3MYECKON HAYKH;

[EHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

2) rpakJJaHCKOT'O U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUH OOILIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHXKEHHM
(bu3uKwy;

OCO3HaHUE BAXHOCTH MOPAIbHO-ITUYECKUX MPUHLHIIOB B JIE€ATEIBHOCTH
YYEHOTO;

3) 3CTETUYECKOTr0 BOCIIUTAHUS:

BOCTIPUATHE 3CTETUYECKUX KadyeCcTB (PU3UYECKOM HayKu: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTU HAy4YHOT'O MTO3HAHUSL:

OCO3HaHUE LIEHHOCTHU (PU3NYECKON HayKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI PA3BUTHUSI TEXHOJIOTHUM, BAXKHEUIIIEW COCTABJISIOLIEH KYJIbTYPHI;

pa3BUTHE HAy4YHOM JIOO03HATEIBLHOCTH, HMHTEpeca K HCCIeA0BaTeNIbCKOM
NEATENIbHOCTH;

5) hbopmupoBaHUs KyJIbTYpPbI 310POBbSl M1 SMOLIMOHATIBHOTO OJIArONOIyYus:

OCO3HaHUE IIeHHOCTH Oe3omacHoro o0pa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUpE, BXKHOCTU MPaBUJl 0€30MaCHOTO MOBEICHUS Ha TPAHCIOPTE,
Ha JIOporax, C 3JeKTPUYECKUM U TETIOBBIM 000PYOBaHNEM B JOMAITHUX YCIOBHSIX;

c(OpMUPOBAHHOCTH HaBbIKA PE(PIIEKCHH, PU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'O e NpaBa y APyroro 4eaoBeKa;

6) TPyZIOBOTO BOCIIUTAHUSL:

7) aKTUBHOE y4YacTHE B PEIICHUM NPAKTUYECKHUX 3ahad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHW3allMid, HACEJICHHOrO  IMYyHKTa, POAHOrO  Kpas)
TEXHOJIOTUUECKOW W COLMAJIbHOM HaIpaBJIECHHOCTH, TpeOyIOUMX B TOM 4YHUCIE U
(bU3MYEeCKUX 3HAHU;

MHTEPEC K MPAKTUYECKOMY M3yUEHHUIO podecchii, CBSI3aHHbIX ¢ (DU3UKOM;

8) IKOJIOTMYECKOT0 BOCIUTAHUSI:

OpUEHTAallMsI Ha MpPUMEHEHHE (PU3MUYECKUX 3HAHUU Mg peuieHus 3aaad B
00J1aCTH OKpYXarolel cpeibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKU X BO3MOKHBIX
NOCJEACTBUN JIJIs1 OKPY>KaIOILEH CPE/Ibl;

OCO3HaHHE TI00aTBHOIO XapakTepa HSKOJIOTMYECKHUX MpoOieM U MyTed HX
pELIeHMUS;

9) aganTanuu K U3MEHSIOIUMCS YCIOBHSIM COLIMAIIBHOM U IPUPOJAHON CPEBI:

NOTPEOHOCTH BO B3aUMOACHCTBUU MPU BHIMIOTHEHUH UCCIIEIOBAHUMA U TIPOECKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBHITOCT OMBITY U 3HAHUSAM JPYTHUX;

NOBBIIIEHHE YPOBHSA CBOE  KOMIIETEHTHOCTH 4Y€pe3  MPAKTUUYECKYIO
NESATENbHOCTD;

noTpeOHOCTh B (P)OPMUPOBAHUM HOBBIX 3HAHUU, B TOM uHciie HOpMYyIUpOBaTh
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSIX;

OCO3HaHue NeUIMUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTu
(bu3uKy;
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IUTAHUPOBAHKUE CBOETO Pa3BUTH B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

CTPEMJICHHE aHAJIM3UPOBATHh U BBISIBIISTH B3AUMOCBSI3H MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

OIIEHKa CBOMX JICWCTBUH C YYETOM BIHMSHUA HAa OKPYXAIIIYI Cpeny,
BO3MOYHBIX TNI00QJIbHBIX TOCIEACTBUM.

METAIIPEIAMETHBIE PE3YJ/IBTATDBI

Ognaodenue ynugepcanbHblMu y4eOHbIMU NO3ZHAGAM ESIbHBIMU OCUICIBUAMU:

1) 6a30BbIC JIOTHUYECKHUE TCUCTBUS:

BBISIBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIE MPU3HAKN 0OBEKTOB (SBICHUH);

yCTaHABIIMBATh CYIICCTBEHHBIH MPU3HAK KIACCU(MUKAINUNA, OCHOBAHHS IS
000011IeHNs U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paccMaTpuUBaeMbIX (akTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCSIIUXCS K (DU3NIECKUM SIBIICHHUSIM;

BBISIBIISIT IPUYHUHHO-CIICJICTBEHHBIE CBSI3U MPU U3yUYCHUN (PU3HUECKUX SIBJICHUHN
Y TIPOIIECCOB, IPOBOIUTH BBHIBOJIBI C UCITOJIB30BAHUEM JICTYKTUBHBIX U WHTYKTUBHBIX
YMO3aKIIIOUCHHM, BBIJIBUTATh TUTIOTE3bI O B3aUMOCBS3SX (DM3UUECKUX BEIMYUH, MIPU
HEOOXOAMMOCTH IO/ PYKOBOJICTBOM YUHUTEIIS;

BbIOUpaTh CIOCOO pemieHus ydeOHOW ¢u3nyeckol 3amaduu  (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHUs, BbIOOp HamOoJee TMOAXOASIIIETO C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB) IO PYKOBOJCTBOM YUHUTEIIS.

2) 6a30BBIC UCCIIEIOBATEILCKHUE JCHCTBYS:

UCTIONIb30BaTh BOTIPOCHI KaK MCCIIENOBATENbCKII HHCTPYMEHT TIO3HAHWS,

NPOBOAWTHh IO TUIAHY OIBIT, HECIOXHBIA (PU3MUECKHA OSKCIIEPUMEHT,
HeOONbIIOE HCCIeNOBaHUE (PU3UYECKOTO SIBICHUS, IPH HEOOXOAWMOCTH IOJ
PYKOBOJICTBOM YUHTEIIS,

dbopmynupoBaTh OO0OOIICHUS ¥ BBIBOABI IO PE3yJibTaTaM MPOBEAEHHOTO
HAOJI0/IEHUS, OTBITA, UCCIIEJOBAHUS C OTIOPON Ha IJIaH/aITOPUTM.

3) pabora ¢ uHbOpMaIHE:

MPUMEHSTH PA3INYHBIC METOIbI, THCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U 0TOOpE
uH(GOPMaLlMU WM JaHHBIX C YY€TOM IpPEIJIOKEHHONW ydueOHOM Qu3ndeckoi 3aaayu,
Ip1 HEOOXOIMMOCTH O/ PYKOBOACTBOM YUUTEIS;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh NH(DOPMALIUIO PA3TMYHBIX BUIOB B (OPM
NpeICTaBICHNUS;

CaMOCTOSITEILHO  BBHIOMpaTh  ONTHUMaIbHYIO  (GopMy  TpeacTaBICHUS
uHGOpMAllMd W WUTIOCTPUPOBATh peIlaeMble 3a7adyd HECJIOKHBIMA CXEMaMH,
ararpaMmMamu, HHOU rpadukoi 1 MX KOMOMHAIMSIMH, TIOJT PYKOBOJACTBOM yUHUTEIIS.

Ognaoenue YHUBEPCATbHBIMU yueoHvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obmenue:

B X0J1€ 0OCY>KJIeHHs yueOHOro MaTepuraa, pe3yabTaToB Ja0OpaTOPHBIX paboT U
MIPOEKTOB 3aJ]aBaTh BOMPOCHI 1O CYIIECTBY 00CYK1a€MO TEMbI U BBICKA3bIBaTh UJIEH,
HAIICJICHHbIE Ha PEIlICHUE 337au U MOJIep KaHue 0J1aroenareabHOCTH OOIICHHUS;
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COTIOCTAaBIISATh CBOU CYXKJICHHSI C CYXICHUSMU IPYTHUX YYaCTHUKOB JTUAJIOTa,
OOHaApYXUBaTh Pa3INYNE U CXOACTBO MO3UIIHIA;

BBIp@XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHMEHHBIX TEKCTaX;

nyOMMYHO TPEACTABIATh PE3YyIbTAaThl BBHITIOJTHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

2) coBMeCTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

MOHMMAaTh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYaTbHOU
paboThI MIPH PEIICHNN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

MPUHUMATH 1€ COBMECTHOM NIEATEIILHOCTH, OPTraHU30BBIBATh JCHCTBUSA 1O €€
JOCTHKEHHIO: PACTIPEACIIATh POJIU, OOCYKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThI, 00001aTh MHEHHUST HECKOJIBKUX YEJIOBEK;

BBIMIOJHATh CBOIO 4YacTh padOThI, JAOCTUTas KayeCTBEHHOI'O pe3yibTaTra IO
CBOEMY HAIPAaBIICHUIO U KOOPIUHUPYS CBOU JEHCTBUS C APYTHUMH YJICHAMU KOMaH/IbI;

OIICHMBATh KAauyeCTBO CBOEro BKJIaja B OOIMMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSTENILHO CPOPMYITHMPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.

Ognaodenue ynugepcanbHbIMu YUeOHbIMU PEZYTAMUCHBIMU OCUICIEUAMU:

1) camoopranuzanus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIUAX, TPEOYIOMUX IS
perieHus (GU3NIeCKuX 3HAHWM;

OPHUEHTHUPOBATHCS B  PA3IMYHBIX  MOAXOAAX  MPHUHATHUS  PEIICHUU
(MHAMBUAYATHHOE, PUHATHAE PEIICHUS B TPYIIE, MPUHATHE PEIICHUIN TPYMIION);

COCTaBJISITh AITOPUTM pelieHUsT PU3NIECKON 3a/1a91 W TJIaHA UCCIICAOBAHUS
C y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, MOJI PYKOBOACTBOM
YAUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CHUTyallMl ®W TMpejaratb IUlaH e€ W3MEHCHHs, TMpu
HEOOXOMMOCTH TI0]] PYKOBOJICTBOM YUHUTEIIS;

OOBSCHAT,  TPHUYMHBI  JIOCTIDKEHUS  (HEHOCTIDKEHHUsS)  PE3yJIbTaToB
JESITEILHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIH U YCIOBUSIM.

3) SMOLMOHATLHBIN WHTEJUIEKT:

CTaBUTH ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJIE€ CIOpa WA JAUCKYCCHU Ha
HaY4YHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHSI U JIOTHKY IPYTOro.

4) npuHsiTHE C€0S U IPYTHUX:

MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU perieHuu (PU3ndecKux 3aaad Wid B
YTBEP)KJICHUSIX HAa HAyYHBIE TEMBI H TAKOE YK€ TIPABO JIPYTroro.

HPEIMETHBIE PE3YJIBTATBI

TpeGoBaHus Kk MpeAMETHBIM pe3yJabTAaTaM OCBOCHHS Y4eOHOI0 mpeaMera
«@Pu3ukay, pacnpeneaeHHble 10 roAaM 00y4eHHu s

Pesynbrarel mo romam (GopMynHMpyrOTCS MO MPUHIMIY A00aBICHHUS HOBBIX
PE3YNBTATOB OT I'OJ1a K TOy (pe3yJIbTaThl 04€PEIHOr0 ro1a 10 YMOIYAHHUIO BKIKOYAKOT
pe3ynbTaThl MPEABIAYILIHUX JIET).
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7 KJIACC

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YPOBHE JOJDKHBI  OTpa)kaTh

c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

OPUEHTHUPOBATLCSA B TOHATHSIX M ONEPUPOBATh MMH Ha 0a30BOM YypPOBHE:
bU3MYecCKne W XUMUYECKUE SIBJICHUS; HAOJIOJCHHUE, SKCIIEPUMEHT, MOJEIb,
TUMO0TE3a; C€IWHUIBI (U3MYECKUX BEIUYMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHUSI BelllecTBa (TBEPAOE, KUIKOE, Ta3000pa3HOE); MEXAHUYECKOE
JIBUKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEMHOE), TPaeKTOpHs,
paBHOZEICTBYOIIas cuJl, AedopManius (yrnpyras, jaacTu4eckas), HeBECOMOCTb,
COOOMIAIONIUECS COCY/IBI, C OTIOPOM Ha TUJAKTUUECKUI MaTepuan

paznuyath siBeHud (nud@ys3us; TEMIoBOe [BM)KEHHE YAaCTUIl BEIIECTBA;
PaBHOMEPHOE  JBUIKCHHUE; HEPAaBHOMEPHOE  JBUIKCHHUE; WHEpLHUS;
B3aUMOJICHCTBUE TEN; pagHogecue meEPObIX mea C 3AKPENIEeHHOU OCbIO
spawenusi; Tiepeaada JaBJICHUS TBEPABIMH TENaMU, KUIKOCTIMU U Tra3amu;
aTMoc(epHOE TaBJICHNE; TUTaBAHUE TEJT; MPEBPAICHUS MEXaHUUECKON SHEPTHH )
[0 OMMCAHUID KX XApaKTepHBIX CBOWCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOMIMX JaHHOe (hU3MUecKoe SIBICHHE, MOCJe MPEABAPUTEIHHOTO
00CYXJIEHHUSI C T1e/1arorom;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBJICHUM B OKPYKAIOUIEM
MHUpE, B TOM 4Hclie (U3HUECKUE SBJICHHS B MPUPOE: MPUMEPHI ABUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMM B >KMBOM M HEKHMBOW MPUPOJE; NEUCTBUE CHIIbI
TPEHUSI B MPUPOJEC W TEXHUKE; BIHMSHUE aTMOC(EPHOTO JaBJICHHS HA KUBOU
OpraHu3M; TUIaBaHWE PbIO; pbIYaru B TeJie YEJIOBEKA; MPHU 3TOM IMEPEBOIHTH
MpPaKTUYECKYI0  3a7ady B Y4eOHYI0,  BBIIETSATH  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKN (PU3UIECKUX SIBJICHUH C TIOMOIIBIO MEarora;

OMKCHIBATh WM3YyYCHHBIE CBOWCTBA Tel W (DU3UYECKUE SBICHUS, HCIOIB3YS
¢du3nUeckue BeNMYMHBI (Macca, 00bEM, MIOTHOCTh BELIECTBA, BPEMsl, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TENA, CHUJIA
TpeHusl, AaBjieHue (TBEPAOro Teja, KUIKOCTH, ra3a), BHITAIKUBAIOIIAS CUJIA,
MexaHu4eckasi padoTa, MOIIHOCTb, MJIEYO CUJIbl, MOMEHT CUJIbl, KOA(Q(UIIMEHT
M0JIE3HOTO JIEHCTBUSI MEXaHU3MOB, KUHETHUECKas ¥ MOTEHI[MaIbHAsl DHEPTHs) C
OMOpoOl Ha cXeMy; MpH OINUCAHUM PACKPbIBaTh (DUIUYECKUNA CMBICIH
UCITOJIH3YEMbBIX BEJIMYUH, X 0003HAYCHUS U €AUHUIBI (PU3NUECKUX BEIIUYUH,
Haxooums opmynsl, cesazvialoujue OAHHYI0 QUIUYECKYIO BeIUYUHY C OpYyeUMU
GeUYUHAMU, CMPOUMb 2PAQUKU  U3VHEHHBIX 3a8UcUMOCmell Qu3u4ecKux
geuyuH C ONIOPOM HA AUJTAKTUYECKUN MaTepual;

XapaKTePU30BaTh CBOMCTBA Tell, ((U3NUECKUE SBICHHS U MIPOIIECCHI, UCIIOIB3YS
paBUJia CI0XKEHUsS CUJl (BJ0JIb OJTHOM TIpsIMOM), 3akon I yka, 3axon Ilackans,
3axon Apxumeoda, npasuno paenogecus pviuaza (0J10Ka), «3070moe NPasuio»
Mexanuxu, 3aKOH COXPAaHEHUS MEXAaHMYECKOM HSHEpPruu; IMpU 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3ANUCHIBAMb €20 MamemMamuiecKoe
8bIpadiceHUe No0 PYKOBOOCMBOM nedazo2a ¢ 00cydcoeHuem niana pabomoi,
OOBSACHATH (PU3NYECKUE SBICHUS, TIPOILIECCHI M CBOWMCTBA TEJ, B TOM YHUCIE H
B KOHTEKCTE CUTYyal[ui MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: MPU MOMOIIIH
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neAarora BBISBISATh MPUIMHHO-CIICCTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE W3
1—2 noruyeckux maroB ¢ ornopou Ha 1—2 U3y4eHHBIX CBOMCTBA (DU3NUECKUX
SABJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peniaTh TUIOBBIE pAacyETHBIC 3a/layd B 1JEHCTBHE C OMOPOM Ha alropuTM,
peIBapUTEbHO Pa300paHHBI COBMECTHO C MEAAroroM, UCHoJb3ys 3aKOHbBI U
(bopMyIibl, CBSI3bIBAIOIINE (PU3NUECKIE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJla4yM 3aliChIBaTh KPaTKOE YCIOBUE, MOJACTABIATh (PU3NUECKHE BETUYUHBI B
dbopMynbl U TPOBOAUTH pacu€Thl, HAXOAUTh CIIPAaBOYHBIE JaHHBIC,
HEOOXOIUMBIE ISl PELICHHs 3aja4, OIICHUBATh PEaJTUCTUYHOCTD MOITYYSHHON
(M3UYECKON BETHMYNHEI;

pacrno3HaBaTh IPoOJIEMbl, KOTOPbIE MOKHO PEIIMTH MPU MOMOIIU (PU3UIECKUX
METOJIOB TOCJIE€ MPEABAPUTEIILHOIO OOCYX IEHUSI C MeNaroroM; Mpu MOMOIIH
nejarora B OMUCAHUK UCCIEI0BAHUS BBIICIATh MPOBEPSEMOE MPEAION0KEHHE
(rumote3y), € OMNOPOM HA JUIAKTHMYECKHI Marepuan pas3inyarh M
MHTEPHPETUPOBATH MOJYYCHHBIA PE3YNbTAT, HAXOAUTH MOCIE OOCYKIECHHUS C
MeAaroroM OMIMOKH B XOJI€ OTIbITA, ENaTh BBIBOJIBI 110 €r0 Pe3ybTaTaM;
YMETh HAXOJUTh C WCIOIh30BaHUEM IHU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI 110 HAOMIOACHUIO (PU3MUECKUX SBJICHUHN WM (PU3MUECKUX CBOMCTB TEN:
dbopMynupoBaTh MPOBEPSEMBIC MPEINOJNOKEHUSA, COOMpaTh YCTAHOBKY
U3 MPEAJI0KEHHOTO 000PYI0BAHMS C ONIOPOI HA CXEMY, 3alUChIBATh X0 ONbITa
1 GOpMYIMPOBATH BHIBOJIbI O] PYKOBOJCTBOM IEAarora;

BBITIOJIHATH MPsIMbIE U3MEPEHUSI PACCTOSHUSI, BPEMEHHU, MAcChl Tela, 00bEMa,
CWJIbl U TEMIEPATYPHI C UCIIOJIH30BAHUEM AHAJIOTOBBIX U LHU(PPOBBIX TPHUOOPOB
C OMOPOM Ha aNTrOPHUTM; 3aMUCHIBATh MOKa3aHUs MPUOOPOB € yUETOM 3aJaHHON
abCOIOTHOM TOTPEIIHOCTH U3MEPEHHUI;

IIPOBOJIUTH COBMECTHO C INEJAroroM HMCCIEI0BAaHUE 3aBUCHUMOCTH OJHOM
¢bu3nyeckoil BEIMYMHBI OT JAPYrOil C MCIOJIB30BAHUEM MPSMBIX H3MEpPEHUM
(3aBUCHUMOCTU TIyTH PAaBHOMEPHO ABMXKYILIETOCS TeJa OT BPEMEHH JIBHIKECHHUS
TeJa; CUlbl MpeHus CKOAbXICEHUs Oom 6eca mena, Kavecmea o00pabomku
nogepxHocmet meil U HE3AGUCUMOCMU CUIbl MPEHUss Oom  NIowaou
CONPUKOCHOBEHUSI Mel; CUIbl  YNPYeocmu Om  YOJIUHEHUS  NPYI*CUHDL,
8LIMANKUBAIOWE CUTbL OM  00BEMA HNOSPYHCEHHOU Yacmu meia U Oom
NJIOMHOCMU  HCUOKOCMU, €€ He3A8UCUMOCMU Om NIOMHOCMU mend, Om
2NYOUHBI, HA KOMOPYIO NO2PYIHCEHO meNo, VCI08Ull NAABAHUS Mell, YCA08UL
paenogecusi pviuaea u 0J10K08); TIOJ PYKOBOJCTBOM IeAarora y4acTBOBAaTh B
IUTAHUPOBAHUH Y4€OHOTO HCCIEI0BaHUs, COOMPATh YCTAaHOBKY U BBIMOJHATH
U3MEpEeHUs, CcleAys MpeaoKEeHHOMY IUlaHy, (PUKCUPOBAaTh pe3yJbTaThl
MOJIyYeHHOM 3aBHUCHUMOCTH (PU3MYECKMX BEJIWYUH B BHUIEC MPEATIOKEHHBIX
TabyuL U TpaduKoB, 1eJaTh BHIBOBI IO Pe3yabTaTaM HCCIEAOBaHNUS;
MPOBOANTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIMUUH (IUIOTHOCTH BEILIECTBA
KUIAKOCTH W TBEPIOrO Teja; CUJIa TPEHUS CKOJIBKEHHS; JaBJICHUE BO3/yXa;
BBITAIKUBAIONIAS] CWJIa, JNEHUCTBYIOIAs HA MOTPYKEHHOE B KUIKOCTH TEJIO;
KO3 (DUIIMEHT TOJIE3HOrO0  JCUCTBUSL MPOCTBHIX MEXaHU3MOB), CIeAys
PENI0KEHHONW MHCTPYKIUMU; TPU BBITTOJIHEHUH U3MEPEHUM 110 PYKOBOJICTBOM
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nejgarora cooOuparbh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIIATH 3HAUCHUE
HUCKOMOM BEJINYMHBI;

coOnroAaTh MpaBWila TEXHUKM O€30IacHOCTH Ipu paboTe ¢ 1ab0opaTopHBIM
000pyI0BaHUEM TIOCIIE NPEABAPUTEIBHOIO O0CYKIEHUS C IIEJArOrOM;
COIOCTABJIATh IPUHLHUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS] COCYbl, OAPOMETp, phIvar,
MOJBWKHBIA W HEMOIBWKHBIM OJIOK, HAKJIOHHAS TUIOCKOCTH C OMOpOM Ha
JTUJTAKTUYECKUN MaTepuan,

XapaKTepU30BaTh MPUHLUIIBI IEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHHUUECKUX
YCTPOMCTB NOCIE MIPEABAPUTENBHOIO OOCYXAEHHUS C IIEaroroM ¢ Oropoi Ha UxX
onucaHus (B TOM 4YHCIE: TOAIMIIHUKYA, YCTPOMCTBO BOJOINPOBOJA,
T'UJIpaBIMYECKUI IPECC, MAHOMETP, BBICOTOMED, OPLUIHEBOM HACOC, ApEOMETD),
UCIOJb3ysl 3HAaHUSA O CBOMCTBaxX (U3MUECKUX SIBJICHUH M HEOOXOAUMBIE
¢buznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI / HAXOAUTh MHPOPMAIIMIO O MpUMepax MPaKTHUYECKOTrO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU 7151 0OecTieueHus
0e30macHOCTH Mpu 00palleHnu ¢ MPUOOpaMU U TEXHUUYECKUMH YCTPONCTBAMH,
COXPAHEHHUS 3/10pOBbS U COOJIOAEHUS HOPM 3KOJOTMYECKOTO IOBEIACHUS B
OKPYKarolIEn Cpee;

OCYIIECTBIISATh C MOMOIIBIO T€1arora 0TOOP NCTOUHUKOB MH(POpPMALIUU B CETU
VHTEpHET B COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIINXCA 3HAHUM W MYyTEM CPAaBHEHHS PA3IUYHBIX NCTOYHUKOB BBIICISTH
uH(pOpMaLIMIO, KOTOpas SABISAETCS MPOTHUBOPEUYMBOM MIU MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IMpPH BBINOJIHEHUN YYE€OHBIX 3aJaHUl HAyYHO-MOMYJISIPHYIO
aUTepaTypy (U3MUECKOTrO COJIEpKaHUs, CIPABOYHBIE MaTepUalbl, PECYPCHI
cetu  MHTepHer;  BnajgeTh  NpuéMaMM  KOHCIIEKTUPOBAHMS — TEKCTa,
npeodpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh [10J] pyKOBOJCTBOM II€J[arora ¢ 00Cyx/1€HUEM I1J1aHa pabOThl KpaTKue
MUCHbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(pOpMALIUU
(bu3MYECKOro CoiepKaHMs, B TOM YUCIIE IMYyOIMYHO AeNaTh KPaTKUE COOOIEHUs
O pe3ysibTaTax MPOEKTOB HJIM Y4€OHBIX HCCIIEIOBaHHUI; MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh U3YUCHHBIN MOHITHIHBIN annapat Kypca GU3UKH, COIPOBOXK/IATh
BBICTYIUJICHHE IPE3EHTALNEN;

IPU BHINOJHEHUH YYE€OHBIX MPOEKTOB M HMCCIEJOBAHMUN MOJl PYKOBOJCTBOM
[efarora pacopeneniarb OOsf3aHHOCTM B TIPYNNE B COOTBETCTBUM C
[IOCTABJICHHBIMHA 3aJa4aMH, CJIECIUTh 3a BBIIOJHEHUEM IUIaHA JIEUCTBUM,
aJIeKBaTHO OLIGHWBAaTh COOCTBEHHBIM BKJIaJ B JI€ATEIbHOCTh TPYIIIHI;
BBICTPaWBaTh KOMMYHUKATUBHOE B3aUMOJCWUCTBUE, YUYUTBHIBAas MHEHHE
OKPYKAIOLIUX.
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8 KUIACC
[IpenmeTrHbie  pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI  OTpakaTh
c(hOPMHUPOBAHHOCTH Y OOYUAIOLTUXCS YMCHHIA:

— OPHUEHTUPOBATHCS B MOHATHIX M OTICPUPOBATH UMK Ha 0A30BOM YPOBHE: Macca
M pa3Mepbl MOJIEKYJN, TEIUIOBOE JBM)KCHHE aTOMOB U MOJIEKYJ, arperaTHBIC
COCTOSIHHSI BEIIECTBA, KPUCTALIUICCKAE U aMOP(HBIC Tea, HACBHIIEHHBIN H
HEHACHIIICHHBIN TIap, BIAXXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSS SHEPTHS,
TEIUIOBOM JBUTATENb; AJIEMEHTAPHBINA AICKTPUUYCCKUN 3apsi, dIEKTPUIECKOE
Mojie, TPOBOJHUKKA M JUAJICKTPUKH, TIOCTOSHHBIA DIIEKTPUYECKHHA TOK,
MarHUTHOE T0JIC;

— pasnuyarh SBJICHHS IIOCIIE TPEABAPUTEIHLHOTO OOCYKICHHS C TIeJaroroM
(TeryioBOoe  paciIMpeHHe/cKaTue, Tellonepeaada, TEIUIOBOE pPaBHOBECHE,
CMa4yMBaHWe, KaNWUIAPHBIC SBIICHUS, WCTIAPCHHUE, KOHACHCAIIMS, TIJIaBJICHUE,
KpUCTaJUTH3AIUS (oTBepaeBaHme), KUIICHUE, Teruionepenaya
(TEeTIONPOBOHOCTh,  KOHBEKITUS,  HW3JIYYCHHE),  DJEKTpU3alus  Tedl,
B3aUMOJICCTBUE 3aps/iOB, JEUCTBUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBUEC MArHUTOB, JIEWCTBHE MArHUTHOTO  ITOJIS
Ha MPOBOJHUK C TOKOM, OJJIGKTPOMArHWUTHAs WHIYKIMS) TIO OMHCAHUIO WX
XapaKTepHBIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIONINX JTaHHOE
(bu3nyecKoe SIBICHUE;

— pacrmo3HaBaTh C TMOMOIIBIO TEJarora MpOSBICHHE HW3YYEHHBIX (PU3NIECKUX
SIBJICHUM B OKPYKAIOIEM MHPE, B TOM ducie (U3NIECKUE SIBIICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSHKECHUE W KAMMLISIPHBIC SIBJICHUS B PUPOJIC, KPUCTAIIIHI B
npupone, usnydenue CoinHia, 3amMep3aHUEe BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHWe pOCHI, TyMaHa, WHEs, CHETa; »JJICKTPUYCCKUE SBJICHUS B
atMocdepe, IIEKTPUIECTBO JKUBBIX OPTaHW3MOB; MAarHUTHOE IIOJIe 3eMIIH,
Jpeid MOTIOCOB, POJIb MAarHUTHOTO TIOJS JJISA KU3HH Ha 3eMiie, TOJSIPHOE
CUSTHUE; TIPU 3TOM TEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B YU4eOHYIO, BBIACIATH
CYIIECTBEHHBIC CBOMCTBA/MPU3HAKY (PU3UUECKHX SBICHUI,

— ONKCHIBATh MOJA PYKOBOJCTBOM Tieiarora ¢ OOCYXJIEHHEM IulaHa paboThI
M3yYCHHBIC CBOWCTBA TeN U (DU3MYECKHE SBIICHUS, HCTOIB3Ysl (PU3NYECKUE
BEJIMUMHBI (TemrepaTypa, BHYTPEHHSS DJHEPIHs, KOJIMYECTBO TETUIOTHI,
yAelbHAas TEIJIOEMKOCTh BEIIECTBA, y/edbHasl TETUIOTa IJIABIICHUS, YICIbHAS
TEIioTa mnapooOpa3oBaHUs, yJedbHas TEIJIOTa CrOpaHus  TOIUIMBA,
KOA(DPUITMEHT TIOJIE3HOTO JIEWCTBHS TETUIOBOM MAITUHBI, OTHOCHTEIIbHAS
BIIQXHOCTh BO3/yXa, OJJICKTPUUECKUH 3apsij, CWIa TOKa, JJICKTPUYCCKOE
HaIpsOKEHUE, COMPOTHBIICHHE TPOBOAHUKA, YJEIHLHOE COMPOTHBIICHHE
BEIIECTBAa, pab0Ta W MOIIHOCTH DJIEKTPUUECKOTO TOKA); MPU OIHCAHHUH
NpaBWJILHO TPAaKTOBaThb C TMOMOIIBI0 Temarora (PU3WYECKW  CMBICIT
UCTIONb3YEMbIX BEIUYHMH, O0O3HAYCHWS W CAMHHIBI (PU3NYECKUX BEIMYUH,
HaXOAWTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (QU3NYSCKYI) BEIHYMHY C
APYTUMH  BEIWYUHAMH, CTPOUTh TpaduKH M3YyUYEHHBIX 3aBUCHUMOCTEH
(bu3MYECKUX BEIINYWH;
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OTIPEAEIIATH MOCIE MPEIBAPUTENLHOTO 00CYKIEHHUS C IIeJaroroM CBOKCTBA Tell,
bu3nUecKkue SBJICHUS W MPOLECCHl, HCIOJb3yd OCHOBHbBIE IOJOKECHHUS
MOJIEKYJISIPHO-KMHETUYECKONM  TEOpUM  CTPOCHHMS  BEUIECTBA,  MNPUHLUII
CYTEpIIO3UIIMU TI0JIe (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHs 3apsija,
3akoH Oma [y ydacTka uenu, 3axkou [[coyna—/lenya, 3aKOH COXpPaHEHUS
SHEPruM; NpPHU 3TOM HAXOAMUTHh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHa U €ro
MaTEeMaTHYECKOe BBIPAKEHHE C OMOpPOH Ha HHUQPpPOBbIE 00pa3oBaTEIbHBIC
pecypcsl;

COOTHOCHUTB I0JI KOHTPOJIEM Tearora (pu3ndeckue mpoLecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTyalluii TPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa,
IpU MOMOILIM MENArora BbBIABISATh NPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHEeHHE U3 1—2 JIOTMYECKHX I1aroB ¢ OMopoi Ha 1—2 U3y4eHHBIX CBONCTBA
bu3nUecKuX sIBICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh TUIOBBIE PACUETHBIC 3aa4l B 1—2 NEHCTBUS ¢ ONOPOW HA AJIITOPHUTM,
MIPEABAPUTEIBHO Pa300paHHbIA COBMECTHO C MEJArOrOM, UCIOJIb3Ys 3aKOHBI U
(dbopMyIibl, CBSI3bIBAIONINE (PU3NUECKIE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3a/la4yd 3aluChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAaHHBIX JJIA
pellieHusl 3aJayu, BbIOMpaTh 3aKOHBI M (POPMYJBI, HEOOXOAMMBIE A €€
pelieHusi, OPOBOAUTH pPacuy€Tbl W CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(U3MYECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;

UMETh MpEeJICTABIIEHHE O MpobiemMax, KOTOPble MOXHO PEIIUTh MPHU MOMOIIH
(U3MYECKUX METOOB IMOCJE MPEABAPUTENILHOIO OOCYKACHHS C MEeAarorom;
UCIIOJb3Ysl ONIMCAHUE UCCIIEN0BAHUS, BBIAEIATH IPOBEPSAEMOE IIPEATIOIOKEHHE,
OLICHUBATh IMPAaBUJIBHOCTh NOpAJIKA NPOBEJIEHUS HCCIECIOBAaHUA, JeNaTh
BBIBOJIBL;

YMETh HaXOJUTh C HCIOJIb30BaHUEM LHQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI IO HAOMIONECHUIO (PU3MUECKUX SIBJICHUM WM (PU3NYECKUX CBONCTB TeEl
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJEHUS BO3[yXa OT €ro 00béma,
TEeMIIepaTypbl; CKOPOCTH IMpoIlecca OCThIBAHUSI/HATPEBAHUS MIPU U3ITYYEHUH OT
[[BETA M3JIyYarOIIeH/MOrIomaroIiei MoBepXHOCTH; CKOPOCTh UCTIAPEHUS BO/IbI
OT TEMIIEPATYPHI KUJKOCTHU U TUIOLIAN €€ MMOBEPXHOCTHU; AIEKTPU3ALUS TEN U
B3aMMOJICHCTBUE DIIEKTPUYECKUX 3apANOB; B3aMMOJECUCTBUE MOCTOSHHBIX
MAarHMWTOB, BU3yaJIN3al1sl MATHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB; IEUCTBUS
MAarHWTHOTO TOJISI HA IPOBOJIHHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA
AIIEKTPOJBUTATENsl TMOCTOSHHOTO TOKa): (OpMynHpoBaTh MpOBEpsieMble
MPEIOJIOKEHNS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOrO0 00OpYyIOBaHUS C
OMOPOM Ha CXEMy; OMHCHIBATH XOJ OMbITa U (POPMYIUPOBATH BBIBOIBI MO
PYKOBOJICTBOM I1€]1arora;

MMETh NPEICTABIICHUS O U3MEPEHUH TEMIIEPATYPhl, OTHOCUTEIBHOM BJIaKHOCTH
BO3/lyXa, CUJIbl TOKA, HAPSKEHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U
JaTYMKOB (U3MUECKMX BEJIWYMH; MpU TOMOIIM Tefarora CpaBHUBAThH
pe3yabTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
OPOBOJUTh COBMECTHO C IIEJAroroM MCCIEA0BAaHUE 3aBUCUMOCTH OJIHOM
¢bu3nyeckoil BeIMYMHBI OT JAPYTOil C MCIOJIB30BAHUEM MPSMBIX H3MEpPEHUM
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(3aBHCHIMOCTH  CONPOTHUBIICHUS TPOBOJHHWKA OT €ro JUIMHBI, TUTOMIAJH
MIOTIEPEYHOTO CEUCHUSI M YACIBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJIHUKA,
CWJIBI TOKa, WAYIIETO Yepe3 MPOBOIHHUK, OT HAMPSIKEHHUS Ha TPOBOJIHHKE;
UCCIICJIOBAaHWE  IOCJICOBATEIbHOTO M TMapajielbHOTO  COCIUHEHUH
NPOBOJHMUKOB): TUIAHUPOBAaTh HCCIEJOBaHHWE, COOMpaTh YCTAaHOBKY W
BBITIOTHATH U3MEPEHUS 110 PYKOBOJICTBOM TEAarora, Ciemys mpeiioxKeHHOMY
Tu1aHy, (PUMKCHPOBATh Pe3yJbTaThl MOJTYUYESHHOW 3aBUCHMOCTH B BUIE TaOIHI] U
rpaduKoB, JeaTh BRIBOJBI MO PE3yJbTaTaM HCCICIOBAHUS ITOCIIE O0CYKICHHUS
C MEeIaroroM;

COOTHOCUTh KOCBEHHBIE U3MEpEeHHS (U3MUECKUX BeNMWUMH (yAelbHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE MPOBOJAHUKA, pab0OTa M MOIIHOCTH
DJIEKTPUYECKOTO TOKA): C TOMOIINBI0 TMeJarora TUIAHUPOBAaTh H3MEpPEHUs,
coOMpaTh  OKCIEPUMEHTAIBHYIO  yCTaHOBKY, CIEAysd  TMPeIOKCHHON
WHCTPYKIIWH, ¥ BBIYUCIISATH 3HAYCHUE BETNIHHBI;

coOMIOAaTh MpaBWiIa TEXHUKH Oe30macHOCTH Tpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM TIOCIIC TIPEABAPUTEIIHEHOTO OOCYKIACHUS C TIEIaroroM;
COTOCTaBIIATh C TIOMONIBIO TI€Jarora MPUHIUAIBI JIEUCTBHUS WM3yYEHHBIX
MPUOOPOB M TEXHUUECKUX YCTPOUCTB C OTIOPOM HA WX OMHUCAHUS (B TOM YHUCIIE:
CHUCTEMa OTOIUICHUS JIOMOB, THTPOMETp, TapoBas TypOWHA, amMIepMmerp,
BOJIbTMETP, CUETYMK DIIEKTPUYECKOW DSHEPTUH, DIIEKTPOOCBETUTEIHHBIC
npuOOphI, HarpeBaTeIbHbIE AJIEKTPONPUOOPHI (TIPUMEPHI), DJIECKTPUUECKUE
NPEIOXPAHUTEIN; 3JIEKTPOMArHHUT, AJICKTPOJBHUTATENb IMOCTOSHHOTO TOKa),
UCTIONB3YSl METOJIUYECKUE MaTepuajbl O CBOMCTBaX (PM3MYECKUX SBICHUH U
HEoO0XOouMbIe (U3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCJE MPEABAPUTEIBHOTO OOCYKICHHS C IEJaroroM MpoCThIe
TeXHUYECKUE YCTPOWCTBA W UW3MEPUTEIbHBIE MPUOOPHI IO CXeMaM |
CXEMaTUYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICHUXPOMETD,
TUTPOMETp, JBUTATENIb BHYTPEHHErO CrOpaHus, DJIEKTPOCKOI, peocTar);
COCTAaBJISITh CXEMBI JJICKTPUUECKUX IIETIe ¢ TMOCJIEeNOBATEIbHBIM |
napauieIbHBIM COCTUHEHUEM 3JIEMEHTOB, COOTHOCS! yCIIOBHBIE 0003HAYCHUS
AJIEMEHTOB DJIEKTPUYECKHX IIETIEH;

MPUBOJUTH TMPUMEPHI/HAXOAUTh WH(POPMAIIMIO O TpHUMEpax MPaKTHIECKOTO
UCTIONb30BaHUsT PU3NICCKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIsl 0OeCTIeueHUs
Oe3omacHOCTH Mpu 00paIIeHny ¢ MPUOOpaMu U TEXHUYECKHUMH YCTPONCTBAMU,
COXpaHEHUsSI 370POBbS U COOJIOJIEHUS HOPM HKOJOTHYECKOTO TOBEICHUS B
OKpYXaroulen Cpee;

OCYIIECTBJISITh C TIOMOIIBIO TieAarora TOWCK WH(popManuu (GU3NIECKOoro
comepxkaHusi B ceT VHTEpHET, Ha OCHOBE HMEIONIMXCS 3HAHUN U TyTEM
CPaBHECHHS JTOTIOJHUTEIBHBIX MCTOYHUKOB BBIACTATH WHGOPMAIUIO, KOTOpas
SBIISICTCS IPOTUBOPEUNBON MM MOKET OBITh HEJIOCTOBEPHO;

MCTIONb30BaTh TIPH BBITIOJHEHUH YYEOHBIX 3aJaHUN OTOOPAaHHYIO TEIarorom
HAYYHO-TIOMYJSIPHYIO JIUTEPATypy (DU3HUECKOTO COACpPXKaHUS, CIpPaBOYHBIC
MaTepuaibl, pecypchl cet MHTepHeT; BIajAeTh NpuéMaMu KOHCTICKTUPOBAHUS
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TeKCcTa, MpeodpazoBanus HH(GOPMALIUK U3 OJHON 3HAKOBOM CHUCTEMBI B APYTYIO
C OIIOPOI HA aJTOPUTM U YTOUHSIOIIKE BOIPOCHI IIEAArOra;

— CcO03[aBaTh MOJ] PYKOBOJCTBOM II€Jjarora ¢ OOCYXXIEHHEM IUIaHa paOoThl
MMCbMEHHBIE M KpaTKue YCTHbIE COOOIIeHus, 0000mas uHopMamnuo u3
HECKOJIbKMX MCTOYHHUKOB (PU3UYECKOTO COJEP>KAaHUSA, B TOM 4HCIE MyOIMYHO
MIPEACTABIISATH PE3YJIbTAaThl MPOEKTHON WUJIN UCCIEN0BATEIbCKON AEATEIbHOCTH;
IIPX 3TOM T'PAMOTHO HCIIOJb30BAaTh W3yYEHHBIM NMOHATHUHHBIMA anmapar Kypca
(bu3MKH, COMPOBOXKIATh BHICTYIUICHUE MPE3CHTALIUEH;

— TIPH BBITIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIIEIOBAaHUH (PU3NUECKHUX MPOIIECCOB
[OJl PYKOBOJCTBOM I€/larora paclpeacisiTh O0O0s3aHHOCTH B TIpynne B
COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJja4aMH, CJIE€IUTh 3a BBIIIOJHEHUEM ILIaHA
JEUCTBUIM U KOPPEKTUPOBATh €TI0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B
JESITEIbHOCTh TPYIIBl; BBICTPAaMBaTh KOMMYHHUKATHBHOE B3aUMOJCHUCTBHE,
IPOSIBIISiS TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

9 KJIACC
[IpenmetHpie  pe3ynabTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI  OTpa)kaTh
c(OPMHUPOBAHHOCTD y 00YUAIOUINXCS YMEHHIA:

— OpHUEHTHUPOBATHCS B TMOHATHSIX M ONEpUPOBAaTH MMU Ha 0a30BOM YpOBHE:
cucTemMa OTcuéra, MaTepualbHas TOYKA, TPACKTOPHS, OTHOCHUTEIHHOCTH
MEXaHMYECKOTO NBIKEHUS, nedopManus (ynpyras, IUlacTUdeckas), TpEeHHUe,
yenmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb W IEperpy3Ku; LEHTP
TSOKECTH; aOCOJIOTHO TBEPIOE TeNo, LEHTP TSKECTH TBEPAOro Tena,
paBHOBECHE; MEXaHMYECKHe KoJieOaHHWs U BOJIHBI, 3BYK, HH(Pa3ByK
M YIbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U AATBHO30PKOCTh, CHEKMPbl UCNYCKAHUA U NOTIOUeHUS,;
anb(a-, 6eTa- ¥ raMMa-u3Iy4eHUs, H30TOIIbI, AepHas SHEPreTHKa;

— COOTHOCHUTH SIBJICHHS TIOCJIE NPEABAPUTEIBHOIO OOCYXKIEHHUS C IeJarorom
(paBHOMEpHOE U HEPaBHOMEPHOE IpSIMOJIMHEHOE JIBUKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBKEHHE, CBOOOJHOE TMAaJCHHE Tel,
pPaBHOMEpPHOE JBMKEHHE MO OKPY>KHOCTH, B3aUMOJCHCTBHE TEN, PEaKTHBHOE
JABM)KEHHME, KojeOaTelnbHOe JBMKEHHE (3aTyXalllue W BBIHYXKICHHbBIC
KoneOaHusl), PE3OHAHC, BOJHOBOE  JBIKEHHE, OTpPaKCHHE  3BYKa,
NpSIMOJIMHEIHOE paclpoCTpaHeHHE, OTPAKEHHUE U MTPEIOMIICHUE CBETA, MOJTHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEHHE OEJI0ro CBETa B CIIEKTP U CIOKEHHE
CIEKTPAIbHBIX LBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAs PaJWOAKTUBHOCTbD,
BO3HHKHOBEHHE JIMHEWYATOTO CIEKTpa M3JIy4YeHHUs) IO OIUCAHHIO UX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHPYIOIIUX IaHHOE
¢dusnveckoe siBICHUE;

— pacrio3HaBaTh C IOMOIIBIO IEAarora MPOSIBICHUE H3YyYEHHBIX (PU3UUECKUX
SBJICHUH B OKPY>KaIOIIeM MUpE (B TOM 4HcIe GU3NYECKUE SBICHUS B IPUPO/IE:
OPWIKBBI M OTJIMBBI, ABWXEHHE IIaHeT COJHEYHON CHCTEMbI, PEaKTHBHOE
JIBU)KCHHE  JKUBBIX  OpPraHU3MOB, BOCIPHUSITHE  3BYKOB  JKHBOTHBIMH,
3eMJIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3X0, IIBETa TeJ, ONTUYECKUE
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SIBJICHHSI B TIPUPOJIE, OMOJIOTUYECKOE ACUCTBUE BUIUMOTO, YIHTPA(PHOIETOBOTO
U PEHTI€HOBCKOIO M3JyY€HUW; EeCTECTBEHHbIM paJUOAKTUBHBIA  (OH,
KOCMUYECKHUE JIyYd, PAAMOAKTUBHOE HW3JIYYEHUE TMPUPOJHBIX MHUHEPAJIOB;
JEHUCTBUE PaIMOAKTUBHBIX M3TYyYEHUN HA OPTaHU3M YEJIOBEKA), MPU ATOM IO
PYKOBOJICTBOM II€Jlarora MepeBOJUTh NPAKTUYECKYIO 3ajJady B Yy4eOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKN (PU3UUECKUX SBJICHUH;
ONMKCHIBATh MOJI PYKOBOACTBOM Iiefarora ¢ oOOCYyXJCHHEM IUIaHa paboThI
M3YYCHHBIC CBOWCTBA TeN W (PU3UUYECKHE SIBJICHUS, MCIOJB3YS (PU3NUECKHE
BEIIMYUHBI (CpEIHSASI W MTHOBEHHAs CKOPOCTh Teja IMPH HEPABHOMEPHOM
JIBU)KEHUU, YCKOPEHHE, NTEPEMEILICHUE, MTyTh, YTI0Bas CKOPOCTh, CUjla TPEHUS,
CWJIa YOPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJTHOTO MaJeHUs, BEC Tea,
UMITyJIbC TeJla, HMMIYJIbC CHIIBI, MeXaHu4eckas padoTa U MOUIHOCTD,
NOTEHIMAIbHASL DHEPrusi TeJa, MOAHATOr0 HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHI[MAIbHAS YHEPTUsl CXKATOW MPYKUHBI, KWHETHYECKasi SHEPTHsl, MOJIHAS
MEXaHU4ecKass HHEprus, MEepHoJl W YacToTa KojeOaHWi, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTellb MPETOMIICHHUS
Cpenbl); TMpU ONHCAHUU C TIOMOILIBIO YYUTENsl TMPABWIBHO TPAKTOBAThH
(UBUYECKUH CMBICTT HCTOJB3YEMbBIX BEJIWYWH, OOO3HAYCHUS W EIUHUIIBI
(U3MYECKUX BEIMYWH, C OMOPON HA METOAMYECKUX MaTepuajl HaXOIWTh
(GbopMyTBI, CBSI3BIBAIONIME JaHHYIO (U3HUECKYIO BEJIHYUHY C JPYyTUMH
BEIIMYMHAMH, CTPOWUTHh TpauKyd W3YUYCHHBIX 3aBUCUMOCTEH (HU3UIECKUX
BEIINYWH;

XapaKTEepPU30BaTh TIOCIE TPEIBAPUTETHLHOTO OOCYXICHHUS C TEJarorom
CBOMCTBA Tell, PU3NYECKUE IBJICHUS U TPOLIECCHI, UCTIONB3Ys 3aKOH COXPAHEHUS
SHEPIrUM, 3aKOH BCEMHUPHOrO TATOTCHMS, TPUHIUI CYNEPIO3UIUU CHUJ,
OPUHIUI OTHOCcHUTeNbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAXEHUS M MPEJIOMJICHUS CBETa, 3aKOHBI COXPAHECHMUS
3apsAI0BOTO M MacCOBOT'O YMCEN MPU SJAEPHBIX PEAKIUAXK; MPU ITOM HAXOAUTh
CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M €r0 MaTeMaTU4YeCKO€ BBIPAKECHHE C
oropoit Ha U poBbIe 00pa30BaTEILHBIC PECYPCHI;

COOTHOCHTH IO/ KOHTPOJIEM Tearora (Gu3nyeckue mpoiecchl U CBOMCTBA Te,
B TOM YHMCJIE U B KOHTEKCTE CUTYyAIMi TPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa:
BBISIBJISATh TIPU MOMOILM T€Aarora MPUYMHHO-CIEICTBEHHbIE CBSA3M, CTPOUTH
o0ObsicHeHHe M3 2—3 JIOTMYECKMX IIIaroB ¢ OMopod Ha 2—3 H3YyYEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
peniaTh TUMOBbIE pacuy€THbIC 33auu B 1—2 JEeMCTBUS C OMOPON Ha aNropuTM,
MIPEABAPUTEIILHO pa300paHHBIN COBMECTHO C, UCTIONB3YS 3aKOHBI U (POPMYJIHI,
CBsI3BIBAIONIUE (DU3UYECKHE BEIIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3aJa4d
3aMHUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONINE WIN W30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJNIBI, HEOOXOIWMBIC I PEIICHHS,
MPOBOJIUTH PAcYEThl U OIEHUBATh C TIOMOIIBIO YYUTENSI PEATTMCTUYHOCTD
MOJIYYEHHOTO 3HAYEHUS (PU3UIECKON BEITMUNHEI;

UMETh MPEJICTABIIEHUE O MpoOiemMax, KOTOPble MOXHO PEIIUTh MPH MOMOIIH
(GU3MYECKUX  METOJIOB; MCHOJb3ysl  OINMCAHUE MCCIENOBaHUS, IOCIE

30



NPEIBAPUTEIILHOTO OOCYXACHHUS C TEelaroroM BBLACIATH MPOBEPSIEMOE
NpPEINONIOKeHNEe,  OIEHWBAaTh  NPAaBWIBHOCTh  TMOpSAIKA  MPOBEICHUS
MCCIICJIOBAHMSI, JCNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTAThI HAOIIOICHUH
1 OIIBITOB;

yMETh HaxXOJUTh C HCIIOJH30BAaHHEM HU(POBBIX 00pa30BaTEIBHBIX PECypCOB
OTIBITHI TIO HAOMIONCHNIO (PU3MUECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB Tel
(u3yuyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHsS HHEPIHH;
3aBUCUMOCTH TIEPHOJIa KOJICOAHUN MPYKHHHOTO MAasTHUKA OT MAacChl Tpy3a H
KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY/IbI MaJIbIX KOJICOaHMIA,
NPSIMOJIMHEIHOE PacIpOCTPAaHEHHE CBETA, Pa3NIOKEHUE OEIOro CBEeTa B CIIEKT;
M3Yy4YE€HHUE CBOWMCTB M300paKEHUS B IJIOCKOM 3€pKajie M CBOHCTB M300paKEHUS
npeaMeTa B coOHMparomiel JTuH3e;, HaOMI0JeHUE CIUIONIHBIX M JTHHEHYaThIX
CTIIEKTPOB M3JIYYCHHUS): CAMOCTOSATEIHHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO
Habopa 00OpyIOBaHHS C OMOPOWM HA CXEMY, OMHUCHIBATh XOJ OIbITA U €ro
pe3ynbTaThl, POPMYIUPOBATH BHIBOBI TIO]] PYKOBOJICTBOM II€Iarora;
NPOBOAUTh TIPU HEOOXOJUMOCTH CEPUI0 TPSIMBIX HM3MEPEHUH, OIpeaemss
CpeIHee 3HAUEHUE U3MEpsAEMONl BENUYMHBI  (QoKycHoe paccmosHue
coouparoweil JIUH3DL); 000CHOBBIBAThH BBIOOD crioco0a
U3MEPEHUS/U3MEPUTENHFHOTO PUOOPA;

MPOBOAUTH COBMECTHO C T€IaroroM UCCIeI0BaHUE 3aBUCUMOCTEN (PU3HUECKHUX
BEJIMYMH C MCTOJB30BAaHUEM TMPSMBIX H3MEpPEHUH (3aBUCUMOCTh IyTH OT
BPEMEHH IIPH PABHOYCKOPEHHOM JABM)XCHUU 0€3 Ha4aJIbHOW CKOPOCTH; TeproIa
KOJIeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTja
OTpaXCHHsI CBETa OT yIJia MaJCHUS M yria MPeJOMIICHUs OT yriia MajaeHus):
nocie o0CyKIEHUS 10T PyKOBOJICTBOM II€Jjarora miaHupOBaTh UCCIIEIOBaHUE,
coOupaTh YCTaHOBKY, (DMKCHUPOBATh PE3yJIbTATHl IMOJYYECHHOW 3aBHCHUMOCTH
(GU3UYECKUX BEIWYWH B BHUAE TaOmui W TpaduKOB, JENaTh BBIBOABLI IIO
pe3ysbTaTaM HCCIIEI0BaHNUS;

COOTHOCHUTH KOCBEHHBIC U3MEPEHUS (DU3NIECKUX BEIMUUH (CPEIHSS CKOPOCTH H
YCKOpEHHUE Tela MpPU PaBHOYCKOPEHHOM JABM)KEHHUU, YCKOPEHHE CBOOOIHOTO
NaJieHus, JKECTKOCTh TMPYXKUHBI, KOIPPUIMEHT TPEHUS CKOJBKEHUS,
MEXaHW4yeckas paboTa U MOIIHOCTb, dYacToTa W TMepHoj KoieOaHui
MaTEeMaTHYECKOTO M MPYXKUHHOTO MAasSTHUKOB, ONITHYECKAsl CHJIa COOMparoteit
JIMH3BI, PAIMOAKTUBHBIN (DOH): C TTOMOIIBIO Mearora MiIaHuPOBaTh H3MEPEHUS;
coOOMpaTh IKCIEPUMEHTATBHYIO YCTAHOBKY W BBIMONHITH U3MEPEHHUS, CIEIysI
NPEUIOKEHHOW  WHCTPYKIMW;  BBIYUCIATH  3HAYCHHWE  BEIUYHMHBI U
aHATM3UPOBATh TMOJYYCHHBIC PE3YJIbTAaThl C YU4ETOM 3aJIaHHOW MOTPEITHOCTH
U3MEPEHN;

coOMroAaTh MpaBWiia TEXHUKH O€30MacHOCTH mpu paboTe ¢ JabopaTopHBIM
000pyI0BaHUEM TOCTIE MPEABAPUTEIBHOTO 00CYKIEHUS C IIEJaroroM;
COTMOCTABJIATh C TIOMOIIBIO TII€larora OCHOBHBIE TIPU3HAKU HM3yUYEHHBIX
buznueckux Mojesei: MaTepuaiabHas TOuYkKa, aOCOJIOTHO TBEPIOE TEIO,
TOYCYHBIA MCTOYHUK CBETA, Jy4, TOHKAs JINH3Q, IUIAaHETapHas MOJENh aToMa,
HYKJIOHHAsI MOJIEJIb AaTOMHOTO Si7[pa C OMOPOi Ha METOIUYECKUE MaTepHAITbI;
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XapaKkTepu30BaTh IOCIE€ NPEABAPUTEIBLHOTO OOCYXIEHUS C MeAarorom
HNPUHIUIB JeHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIOpOi Ha WX omnucaHus (B TOM 4YMCIE: CHHIOMETpP, AATYMKH IOJOXKECHHS,
paccTosiHUA U YCKOpPEHHsI, pPaKeTa, 9XOJO0T, OYKM, MEPHUCKOIl, (oToarmapar,
ONTUYECKHE CBETOBOJBI, CIEKTPOCKON, TO3MMETp, Kamepa Buibcona),
UCIOJIB3YS IIU(PPOBBIE 00pa3oBaTEIbHBIC PECYPCHI;

MCIIOJIb30BATh IO/ PYKOBOJICTBOM IIEAarora CXeMbl U CXEMaTHYHbIE PUCYHKU
U3YYCHHBIX TEXHUYECKUX YCTPOMNCTB, HU3MEpPUTEIbHBIX MpHOOPOB U
TEXHOJOTMYECKUX MPOLECCOB MPU PELICHUU Y4YEOHO-TPAKTHUUECKUX 3ajad;
ONTUYECKHUE CXEMBbI JJISi MOCTPOSHHsSI H300paXKEHHWH B IUIOCKOM 3€pKajie U
cobuparole JuH3e;

HNPUBOJIUTH TMPHUMEPHI/HAXOAUTh HWH(GOPMAIMIO O TPUMEpPax NPAKTUYECKOTO
MCIIONIb30BaHUs (PU3MUECKUX 3HAHUH B TIOBCEAHEBHOM XKHU3HU 111 00ecTIeyeHUs
Oe3omacHOCTH Mpu 00palleHn ¢ MPUOOpaMU U TEXHUUYECKHUMH YCTPONCTBaMU,
COXPAaHEHHUS 370POBbsI U COOMIOACHHS HOPM 3KOJOTHYECKOrO TOBENIEHHUS B
OKpYXaroulen Cpee;

OCYIIECTBIISTH O] PYKOBOJICTBOM Ie/larora nmouck nHpopMmauuu Gu3nyecKoro
colepkaHuss B ceTH VIHTepHET, caMOCTOATENbHO (HOPMYIUPYsI MOWCKOBBIN
3allpoC, HAXOAUTh MYTH ONpeAeNeHHs JOCTOBEPHOCTH  MOJTYYECHHOU
uH(pOpMAaIIUY Ha OCHOBE UMEIOIINXCS 3HAHUH U JIOTIOIHUTENIbHBIX HCTOYHHUKOB;
MCIIOJIb30BaTh TPU BBINOJHEHUM YYEOHBIX 3aJlaHMi OTOOpaHHYIO IEIarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (U3UUECKOTO COACpKaHHs, CIPaBOYHBIC
MaTepuaisl, pecypchl cetu MHTepHeT; BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, MpeodpazoBaHus HH(GOPMALIUK U3 OJHON 3HAKOBOM CHUCTEMBI B APYTYIO
C OMOPOM Ha aNropuTM M YTOUHSIOIIME BOMPOCHI Menarora; cCo3aaBaTh MO
PYKOBOJICTBOM Tle/iarora ¢ 00CyX/I€HUEM IJIaHa paboThl MUCbMEHHBIE U YCTHBIE
COOOIIeHUsI HAa OCHOBE MH(OPMALIUU U3 HECKOJIBKIX UCTOYHUKOB (PU3UYECKOTO
coliepaHus, NYOJIWYHO NPEACTABIATH Ppe3yJNbTaTbl NPOEKTHOW WU
MCCIIEIOBATENLCKOM  IEATENPHOCTH; TPU O3TOM TPAaMOTHO HCHOJIb30BATh
M3yYCHHBI TOHATUHHBIA ammapaT HW3y4aeMoro pasjuena (QU3UKd U
COIIPOBOXKJATh BBICTYIJICHHE TIpe3eHTalmued ¢ y4eToM OCOOEHHOCTEH
ayJUTOPUU CBEPCTHHUKOB.
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TEMATUYECKOE IIJTAHUPOBAHUE

Temarnyeckoe TUTAaHUPOBAHUE M KOJIMUECTBO YaCOB, OTBOJUMBIX HA OCBOCHHUE KA I0H TeMbI yaeOHOTO mpeamera «Dusukay
®denepanbHO aJanTUPOBAHHOW OCHOBHOW 00pa30BaTEeIbHOM MPOrpamMMbl OCHOBHOTO 00IIero oOpa3oBaHUs OOydaroIIMUXCs C
3aJIEpKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBMANAIOT C COOTBETCTBYIOIIMUM pazzaesiom denepanbHON paboyeil mporpaMMsl
yueOHoro npenMera «Pusnkay o0pa3zoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00111er0 oOpazoBaHus. [Ipu aTom Opranuszanus Brpase
caMa BHOCUTh M3MEHEHHSI B COJEp)KaHHE W pacipeliejieHue yueOHOro Marepuania mo rojgaMm oOy4deHus, B MOCIEI0BAaTEIbHOCTD
M3Y4YEHHUS] TEM U KOJMYECTBO YAaCOB HA OCBOCHHME KaXJOW TEMBI, ONpEAEICHHE OpraHu3alMOHHBIX (OpM OOy4YeHHsS U T.II.
OO0O0CHOBAaHHOCTh JJAHHBIX U3MEHEHMU ompeensieTcss BBIOpaHHBIM 00pa3oBarenbHOl opranuzanueit YMK, nHauBuayanbHbIMUA
ncuxo(U3n4ecKUMU OCOOCHHOCTSIMU KOHKPETHbIX oOyudaronuxcsa ¢ 3IIP, cremeHbl0 YCBOGHHOCTH UMH YYEOHBIX TeEM,
PEKOMEHIAIUSIMK 110 0TOOPY | aianTanuu yaeOHOTo MaTepraa o Gu3nke, mpeacTaBlIeHHpIMU B [10sSiCHUTETHHOM 3amuCKe.

7 KITIACC (68 u)
TemaTuyeckuii OcHoBHbIE BU/BbI 1€SIT€IbHOCTH YYALIUXCS
OcHOBHOe cofiep:kaHne . N
0,10k, TEMA (Ha ypoBHe y4eOHBIX JeiicTBHIl)
Pa3nen 1. ®u3uka u eé poJb B MO3HAHUM OKPY:Kalouero mupa (6 1)
duznka — Odusnka — Hayka o npuponae. SIBicHUs | BrISBICHHWE OCHOBHBIX Pa3IMYMid MPH TOMOIIM TEIarora MeXTy (QU3HYCCKUMH U XUMHUYCCKUMH

HayKa 0 npupoje

(R )]

npuponsl  (MCP).

MCXaHNYCCKHC,

TEIIOBEIE,

MAaroiuTHBIC, CBETOBBIC, 3BYKOBBIC.

dusnueckne SIBJICHUS .

OJICKTPHUYICCKUE,

npeBpameHus MU (MC — xumusi).

PacniozHaBanue u Kkiaccuukaims mocie OOCYXKICHHS C MHEeJaroroM IMpH MOMOIIU HABOJSIIHX
BOMPOCOB  (DU3MUYECKUX SBJICHUI: MEXaHMYECKUX, TEIUIOBBIX, OJIEKTPUYECKUX, MAarHUTHBIX
U CBETOBBIX.

HaGmronenne n onncanue GU3NIECKUX SIBICHUH Ha 0a30BOM YpPOBHE.

duzuyeckne
BeJIMYUHBI (2 1)

dusnueckue

BCJIINYHWHBI.

Hsmepenue

(usnyeckux BenuuuH. Qusuueckue npubopv’

Omnpeznenenne Ipy ITOMOIIIH [IeIarora IeHbl TeIeHIs IIKaIbl H3MEPUTEILHOTO proopa.
Wzmepernne mo oOpasmy moj pyKOBOACTBOM II€Jarora JIMHEHHBIX Pa3MEpPOB TEI M IPOMEKYTKOB

> MC — 2JIeMEHTBI COIEPHKAHHS, BKIIOYAIOLINE MEXIIPEIAMETHBIE CBA3H, KOTOPBIE OAPOOHEE PACKPHITH B TEMATHYECKOM IIAHMPOBAHUH.
¢ KypcuBoM 0603Ha4eH yueOHbIi MaTepuasl, KOTOPBIHA U3y4aeTcsl, HO HE BBIHOCHTCS Ha IPOMEMKYTOUHYIO M MTOTOBYIO aTTECTALMIO.
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THoepewmnocmo
cHCTeMa eMHUIIL.

Memoncmpayuu’

1. MexaHn4eckue, TEIUIOBBIE, DJIEKTPHYECKHUE,
MarHuTHbIE, CBETOBBIC SIBIICHUSI.

2. duznyeckure npuOOps! U NMPOLEaypa NPsSMBIX
U3MEpPEeHUIl  aHaJNoroBbIM H  IH(POBBIM
puOopoM.

Jlabopamopusie pabomosl u onvimel.

1. Omnpenenenne LICHBI JIeNIeHUS

H3MEPUTEITHHOTO npudopa (ucmone3ys

TEXHOJIOTHYECKYIO KapTy 9KCIIEPUMEHTA).

2. W3mMepeHue paccTOsIHUM.

3. Usmepenne  o0béMa

TBEPAOrO TEa.

4. Onpedenenue pazmepos Maabix me.

5. W3mepeHue TemmepaTypsl NPU MOMOIIU

KUJKOCTHOTO ~ TEpMOMETpa M [aT4yHKa

TEeMITePaTyphl.

6. Ilposedenue uccredosanusi no nposepke

eunomesvl:  OAILHOCMb — NOAEMA  WAPUKA,

NYWEHHO020 20PU30HMANbHO, Mmem bolbule, Yem

bonbue gblcoma nycKa.

usmepenut. MexayHapoaHas

KHUJAKOCTHU u

BPEMEHH C YUETOM MOTPEITHOCTEH.

W3mepenue mo o0pasiy Hoj pyKOBOJICTBOM Meqarora 00bEMa JXUAKOCTH U TBEPAOTO TEa.
W3mepenne mo o0Opasily moJ PYKOBOJCTBOM IEarora TEMIEPaTypbl MpPU MTOMOIIU KHIKOCTHOTO
TEPMOMETpPA U JATYNKA TCMIICPATYPHI.

BhInONTHEHUE HECIOKHBIX TBOPYECKHX 3aJaHUNl C ONOPOM HAa aNrOpuTM, MPEIBAPUTEIHLHO
pa300paHHBIH C MEAAroroM Mo MOKCKY CIIOCOO0B U3MEPEHUSI HEKOTOPHIX (PU3UUECKUX XAPAKTSPUCTHK,
HalpuMep, pa3MepoB MallbIX OOBEKTOB (BOJOC, IMPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIITUX
PaCCTOSTHUH, MaJIBIX TIPOMEXKYTKOB BpeMeHH. OOCYXIeHNE MpejIaraeMbIX ClIoco00B.

EcrecTBenHo-
HaY4YHbIH MeTo]
no3HaHus (2 4)

Kak ¢usuka u Japyrue ecTecTBEHHEBIC
HaYKH H3y4aroT npupony. Ecmecmeenno-nayunutii
MemoO no3Hauus: Habaooenue, NOCMAHOBKA
HAY4HO20  8ONpOCA,  BbIOGUIICEHUE — 2UNomes,
oKCnepumenm no nposepke cunomes, 00vACHEHUe
Habnodaemoeo saenenus. Onucanue GuuvecKux
SBNIeHULL C NOMOUBIO MOOeell.
IIpenmet u MeTOIBI HUUKU.
Hemoncmpayuu
1. OnpezneneHue NOrpemIHOCTH
IKCIICPUMCHTA.

BrIIBIKCHHE TUTIOTE3 TIOCIIE MPEIBAPUTEIFHOTO OOCYKICHUS C TICIaroroM, OOBSICHSIONUX MPOCTHIC
SIBIICHUS, HATIPAIMED:

— MOYeMY OCTaHABJIMBACTCS JIBIKYIIEECS 110 TOPU3OHTAIEHON TTOBEPXHOCTH TEIO;

— TOYEMY B KapKYIO ITOrOly B CBETJION OJeXk A€ MPOXJIaIHEH, YeEM B TEMHOM.

Br160op cioco60B MpoBEPKH TUIIOTE3 U3 MPETIOKEHHBIX TIEJarOTOM.

Habnromenne mpeyioKeHHBIX II€JaroroM HCCIEJOBaHUI IO TPOBEPKE KAaKOH-THOO THITOTE3HI,
HaIpuUMep: AaJbHOCTH MOJETAa MIAPHKA, MYNICHHOTO TOPH30HTANBHO, TeM OOobIie, 4eM OoJbIie
BBICOTA ITyCKa.

ITocTpoeHre COBMECTHO C IEaroroM MpoCTeHIINX MojieNiel pu3ndeckux siBIcHU (B BUAC PUCYHKOB
WIH CXEM), HalpUMep MajCHUE MPeIMeTa; MPSIMOJIMHEHHOE PaCcIPOCTPAHCHUE CBETa.

7 Bee Jlemonctpanuu u JlaGopaTtopHble pa0OTHI, NpeACTaBICHHBIE B COAEPXKAHHWHU, IOIyCKaeTcsl (MOXKHO) HPOBOJHTH, MCHONB3Ys HH(GOPMANMOHHBIE M JJIEKTPOHHBIE TEXHOIOTHH (IH(pOBEHIC

00pazoBaTenbHBIE PECYPCHI).
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Paznen 2. IlepBoHayaibHble CBeJIeHUSI O CTPOEHUH BelecTBa (5 4)

Ctpoenne
BemecTBa (1 u)

CtpoeHne BeIIecTBa: aTOMBI M MOJEKYJBI, UX
pasmepvl. Onvimbl, 00KaA3bI8AIOWUE OUCKPEMHOE
cmpoeHue geujecmada.

Jlabopamopuvie padomul u onvimsi’,

1. OneHka auameTpa aToMa METOJOM PSIoB (C

UCTONBb30BaHueM (hoTorpaduii).

Habuntozienue 1 MHTEpIpeTaIis COBMECTHO C T1€aroroM OMbITOB, CBUAETEILCTBYIONMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BEILIECTBA: OIBITHI C PACTBOPCHUEM PA3JIMYHBIX BEIIECTB B BOJIC.

OrleHKa TPH MOMOIIK TEXHOJOTHYECKOW KapThl Pa3MEpOB aTOMOB M MOJIEKYJ C HCIOJIb30BAaHUEM
¢ortorpaduii, MOTyIEHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).

Omnpenenenne nocjie NpeIBapuTeIbHOI0 00CYKACHHS C MeIaroroM pa3MepoB MajbIX Tell.

JBu:KeHUE

U B3aMMOJIeiicTB
He 4YacTHuIl
BellecTBa (2 4)

JIBmkeHue uvactul BemecTBa. CBs3b CKOPOCTH
JBIDKEHUS YacTHIl ¢ TeMIiepaTypoil. bpoyHoBckoe
JBwkenue, 1updysus. Bzaumoodeticmaue wacmuy
seujecmed: NPUMsAICEHUe 1 OMmManKugaHue.

Hemoucmpayuu

1. Habnronenne OpOyHOBCKOTO JIBHIKEHUSL.

2.Habmonenne nuddy3um.

3.Habnooenue  saerenuil, 00BACHAIOWUXCSL
npUmMsICeHueM wiu OMmaikueaHuem 4acmuy
sewecmea.

Jlabopamopnusie pabomul u onvimol

1. Oyenxa ouamempa amoma memooom psoos
(c ucnonvzoeanuem omoepaguii).

2.0mbITBI O HAOJIOJCHUIO
paCIIUpEHUS ra30B.

3. OnbiTel 1O OOHAPY)KEHHIO JEWCTBHS CHII
MOJICKYJISIPHOTO MPUTSHKCHUSL.

TEIIJIOBOI'O

HaGmonenue n o0bsICHEHHE ITPH IIOMOIIH T1€/1arora OpOYHOBCKOTO IBMXKEHHUS U sIBJIEHHS AU dy3nu.
[TpoBenenne M OOBACHEHUE C ONMOPOH HA ANTOPUTM, NMPEABAPUTEIFHO Pa3oOpaHHBIN C MefaroroMm
OIIBITOB 110 HAOJIIO/ICHHIO TEIUIOBOTO PACIIMPEHHMS Ta30B.

[IpoBeneHne M OOBSICHEHHE OIBITOB C OMOPOW Ha alrOPUTM, IPEIBapUTEIBbHO Pa3oOpaHHBIA C
IeIaroroM 1o 0OHapy KEHHIO CHJI MOJIEKYJISIPHOTO TIPUTSDKEHHS M OTTAIKABAHMS.

ArperaTHsble
COCTOSIHMSI
BelecTBa (2 4)

ArperatHble COCTOSHUSI BEIIECTBA: CIMPOEHUE
2a308, arcuokocmeti u MeEPObIX
(xpucmaniuyeckux) men. Bzaumocessv medxcoy
CBOUCMBAMU  BEUIECE 8 DASHBIX AZPE2AMHbIX
COCMOSIHUAX U UX — AMOMHO-MONEKYISPHbIM
cmpoeHuem. Ocobennocmu azpe2ammvix
COCMOAHUI 80OUL.

Hemoncmpayuu

1. Habmronenue muddysuu.

Onucanue noJ pyKOBOJCTBOM IeIarora (C UCIoJIb30BaHHEM MPOCTHIX MOJIEIICH ) OCHOBHBIX Pa3IHYHiA
B CTPOCHHUU Ta30B, KHUIKOCTEH U TBEPIBIX TEIL.

HavaneHble TpencTaBieHUs O MaJoW CKAMAEeMOCTH JKHIKOCTEH W TBEPABIX TeNl, OOJBIION
CKMMaeMOCTH Ta30B.

OO0bsicHeHHe Ha 0a30BOM YPOBHE ITOJ] KOHTPOJIEM IMeAarora 0 COXpaHeHWH (HOPMBI TBEPIBIX TEN H
TEKYYECTH KHUIKOCTH.

Habmronenue 3a onbITaMu, JOKa3bIBAIOIIUMH, YTO B TBEPIOM COCTOSHHH BOJIBI YACTHIIBI HAXOISATCS B
CpegHeM JajbIle APYT OT Apyra (IIOTHOCTh MEHBIIE), Y€M B JKHIKOM.

YcTaHOBIICHHE C OMOpPOW HAa JIUAAKTHYCCKHHA MaTepuan IPOCTBIX B3aUMOCBS3CH MEXKIY
OCOOCHHOCTSIMHM arperaTHBIX COCTOSIHUM BOJIBI M CYIICCTBOBAaHHMEM BOIHBIX opraHm3mMoB (MC —
Ouonorus, reorpadus).

8 3zech u Janee NPUBOMUTCS PACIIMPEHHBIH IIepeYeHb J1ab0paTOPHBIX PabOT U OIBITOB, U3 KOTOPOIO YUYUTEIIb AEJIAeT BHIOOD 110 CBOEMY YCMOTPEHHIO M C YU4ETOM CIIUCKA SKCHEPUMEHTAIBHbIX 3a/laHUH,
npetaraeMeix B pamkax OI'D o ¢usuke.
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Pa3nen 3. /IBu:keHue u B3anMoaeiicrBue Tej (21 u)

Mexanuyeckoe
nBukenue (3 4)

MexaHnuyeckoe JABIKEHHE. PaBHOMepHOEe U
HepaBHOMepHOe ABMkeHne. CkopocTh. Cpeowsis

CKOPOCMb  NpU  HEPABHOMEPHOM  OBUICEHUU.
Pacuér nyTu u BpeMeHH IBUKEHUS.
Hemoncmpayuu
1. HabmogeHne MeXaHWYEeCKOTO  JIBHIKCHUS
Tena.
2. I3mepeHue  CKOpPOCTH  NPSIMONMHEHHOIO
JIBUOKCHUSL.
Jlabopamopnsie pabomot u onvimul
1. OmpeneneHue  CKOPOCTH  PAaBHOMEPHOTO

JIBIOKGHUS (IIapyKa B KUIKOCTH, MOJCIU
ANEKTPUYCCKOTO aBTOMOOWIIS U T. II.).

2. Onpenenenue cpenHei CKOPOCTH
CKOJNIBXKEHHS Opycka WIM IDapuka I10
HaKJIOHHOM TIJIOCKOCTH.

HccnenoBanue paBHOMEPHOTO JABIKEHUSI U OIpeNeJIeHUE ero MPU3HAKOB MOCie MPeABAPUTEIHHOTO
00CYXIIEHUS C TearOroM.

Habmnronenne HepaBHOMEPHOTO ABIKCHUS U ONPEACIICHNE €T0 OTINYHI OT PABHOMEPHOTO ABIKCHHS
ocye MpeaBapUTETFHOTO OOCYKICHHS C TIEIarOTOM.

Pemenune THUTIOBBIX pacdE€THBIX 3amad B 1—2 NEHCTBUS C OMOPON HA ajirOpUTM, TpPEABApHUTEIHHO
pa300paHHBINl COBMECTHO C IEAAaroroM Ha OIpeeNieHHe MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBIKECHUS.

AHanu3 npu NOMOIIM Iefarora rpa(uKoB 3aBUCUMOCTH IIyTH U CKOPOCTH OT BPEMEHHU.

HNnepuus, macca,
TUIOTHOCTD (4 1)

SBnenne HMHEPIIH. 3axon unepyuu.
Bszaumooeticmeue men xkak npuuuHa uzmeneHusi
ckopocmu  0gudicenuss men. Macca kax mepa
unepmuocmu mena. IIMoTHOCTH BemecTBa. Cgs13b
NJIOMHOCMU C KOAUYECMBOM MONEKY 8 eOunuye
00véma eewgecmea.

Hemoncmpayuu

1. HaGnroieHue sIBICHUSI HHEPITUH.

2. HaOnroenne W3MEHEHHS CKOPOCTH IPU

B3alMOJECHCTBUU Tel.
3. CpaBHeHHUE Macc 0 B3aUMOJACHCTBUIO TEJ.

OOBsiCHEHHE TPU TIOMOIIM TEXHOJIOTHYECKOW KapThl M IeAarora W MpPOTHO3MPOBAHWE SBICHUM,
00yCTIOBJICHHBIX MHEPIMEH, HAIpUMep: YTO MPOMCXOAWT MPH TOPMOXKECHHUHU FIH PE3KOM MaHEBpE
aBTOMOOWIIS, TOYeMY HEBO3MOKHO MIHOBEHHO IPEKPATUTH JABIKCHHE Ha BEJIOCHUIICE FIIH CaMOKaTe
UT. A

Habmromenne u 0a30BBI aHAIN3 OMBITOB IO PYKOBOJICTBOM II€NIarora, JIE€MOHCTPHUPYIOIINX
M3MEHEHHE CKOPOCTH JIBIXKEHUS Tella B pe3yJibTaTre JEHCTBUS Ha HETO JPYIrHX Tell.

Pemenune TUMOBBIX pacdyE€THBIX 3a1ad B 1—2 NEHCTBUSL C OMOPOIM Ha ajlropuTM, MpeABapUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOTOM Ha OIPECIICHIEe MAcChI Tea, ero 00bEMa U IIIOTHOCTH.
HabOnronenne u 0a30BbIi aHAIK3 OMNBITOB TOJ PYKOBOJCTBOM IIENArora, JEMOHCTPUPYIOIIUX
3aBUCUMOCTBH U3MEHEHHSI CKOPOCTH TeJla OT €ro Macchl NMPHU B3auMoaecTBuU Tei. 3mepenue maccol
TeNa Pa3sTUYHBIMU CIIOCOOAMH.

Omnpezenenne COBMECTHO C MIEIaroroM INIOTHOCTH TeJla B Pe3ylIbTaTe H3MEPEHHS €r0 MacChl M 00bEMa.
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Cuna. Buasl cua
(14 9)

Cuna KaK XapaKTEPUCTHKA
B3auMoJieiicTBus Ten. Cuia yImpyrocTd W 3aKOH
I'yka.  Hszmepenue  cunwi c  noMowwio
Ounamomempa. SIBICHUE TATOTCHUS W CHIIA
Tsokectu. Cuna msdicecmu Ha Opyeux NiaHemax
(MC). Bec mena. Heeecomocmo. CrnoxeHue Cui,
HaIpaBJI€HHbBIX o OIHOMU MPSIMOHA.
PaBropneiictBytomas cwit. Cuna mpenus. Tpenue
cKoboceHUs u mperue nokos. Tpenue 6 npupooe u
mexnuxe (MC).

Jemoncmpayuu’®
1. CnoxkxeHue cuil, HalpaBJICHHBIX IO OJHOM
HIPSAMOH.

Jabopamopnvie padbomul u onvimel.

1. OnpezaenceHue IWIOTHOCTH TBEPIOTO TEA.

2. OnBITH, JEMOHCTPUPYIOIIHE 33aBUCUMOCTH
pacTsbkeHus  (medopManyu) TPYXKUHBI  OT
MIPUIIOKEHHOMN CHIIBI.

3. ONBITHI, JAEMOHCTPUPYIOIIHE 3aBHCHMOCTH
CIIIBI TPEHHS CKOJIBXKEHHS OT Beca Telna U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

N3ydeHne COBMECTHO C MeAaroroM B3auMOICHCTBUS KaK MPUUMHBI I3MEHEHUS CKOPOCTH TeJa UK €ro
nedopmanuu.

Ornucanye Ha Ha4YaJbHOM YPOBHE peajibHbIX CUTYalMil B3aUMOJIEHCTBUS TEJ C MOMOIIBIO MOJIENEH, B
KOTOPBIX BBOJIUTCS MIOHATHE U N300paKECHUE CHIIL.

W3yyenne mnoj pyKOBOACTBOM IM€Narora CHibl YNPYroCTH, 3aBUCUMOCTH CHJIBI YOPYTOCTH OT
YIUTMHEHUSI PE3UHOBOTO IIHYPa MU MPYXKHUHEI (C MOCTPOSHUEM IpaduKa).

AHanu3 ¢ onopo Ha AMAAKTUYECKUM MaTepHas Mo KOHTPOJIEM Meaarora MpakTUYeCKUX CUTYalHi,
B KOTOPBIX TPOSBISETCS NEHCTBHE CHIIBI yNPYrocTH (YIPYrocTh Ms4a, KPOCCOBOK, BETOK JAEpeBa
U ap.).

AHanu3 ¢ ornopoil Ha AMIAKTUYECKUM MaTepHall MoJ KOHTPOJIEM Ie/larora CUTyalui, CBSI3aHHBIX C
SIBIICHUEM TSTOTECHUSI.

[loHumaHwe ¢ OmMOpoW HAa CXEMBI TMPH IIOMOIIM TIEAarora OpPOUTANTBHOTO JIBHIKCHUS IUIAHET C
UCIIOJIb30BaHUEM SIBIICHUS TATOTCHU U 3akoHa mHepiuu (MC — acTpoHOMUsT).

H3mepeHue Beca Teia ¢ MOMOIIBI0 TuHaMomerpa. OOOCHOBaHKE 3TOrO CIoco0a M3MEPEHUs IOCIe
[IOBTOPEHUS C MEJaroroMm.

Habnronenue siBeHusI HEBECOMOCTH.

Habnromenue 3a 3KCIIEpUMEHTATBHBIM TTOJYYCHUECM MPABHiIA CIOXKCHUS CHJI, HAIIPABICHHBIX BIOJb
omHOM mpsiMoii. OmipeeneHue Mpy OMOIIN TIearora BEIUIUHbl PpaBHOACHCTBYIONICH CHII.
W3ydenne mo pyKOBOACTBOM TEIarora CHIIBI TPEHUS CKOBKEHHS U CHJIBI TPEHHS TIOKOSI.
HccnenoBanme ¢ omopoi Ha TEXHOJOTHYECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHS OT Beca Teia
1 CBOMCTB TPYIIMXCS ITOBEPXHOCTEH.

ba3oBblii aHanmu3 ¢ onopoi Ha JUAAKTUYECKUH MaTepual I0J KOHTPOJIEM Mefarora MpakTHYeCKUX
CUTYyaIlii, B KOTOPBIX MPOSABIACTCA ASHCTBHIE CHIIBI TPEHUS, HCIIONB3YIOTCS CIIOCOOBI €€ YMEHBIICHHS
WIA YBEIMYCHUs (KaTaHWE Ha JIbDKAX, KOHBKAX, TOPMOXXCHHE aBTOMOOWIIS, WCIIOJIE30BaHHE
MIOJIIIMITHUKOB, IUIAaBAaHKUE BOAHBIX )KHUBOTHBIX U 1p.) (MC — Ouonorus).

Pemenune TUMOBBIX pacdyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIM Ha ajlropuTM, MpeABapUTEIHHO
pa300paHHBIN COBMECTHO C MEAArOroM C UCIOJIb30BaHUEM (POPMYII IS pacy&ra CHIIbI TSXKECTH, CHITBI
YIPYTOCTH, CUIIBI TPEHHUS.

Paznen 4. JlaBie

HHe TBEPABIX TeJ, KUAKOCTeH u razos (21 )

JaBaenue.
Ilepenaua
JaBJIeHUSA
TBEPABIMU
TeJaaMH,
SKHAKOCTAMH H
razamu (3 )

Hasnenuie. Cnocobvl ymenvuieHUs: U yeauderus
Oaenenusi. [lasnenue 2caza. 3asucumocme
oasienus 2aza om 06vEMA, memMnepamypbi.
Ilepedaua oasnenus meépovimu menamu,
orcuokocmamu u eazamu. 3axon Iackans.
ITnesmamuueckue Mmauiumbl.

Jemoncmpayuu’®

1. 3aBHCUMOCTD

TEMIICPaTYPHL.

JaBJICHUA rasa oT

AHanu3 1 00BbsACHEHHE C ONMOPOM Ha AUJAKTHYCCKUIM MaTephall MO KOHTPOJEM IIeAarora OIBITOB U
MPAKTUYCCKUX CUTYAIU, B KOTOPBIX MPOSBISCTCS CHJIA TABICHUS.

O60ocHOBaHHE C OTIOPOIf HAa TEXHOJIOTHYECKYIO KapTy MPH IOMOIIH IIelarora croco60B YMEHBIICHAS 1
YBEJIMYCHHUS TaBICHUS.

Wzydenne mox pyKOBOJCTBOM II€Jarora 3aBUCHMOCTH JABJICHUS ra3a OT 00bEMa U TeMIlepaTyphbl.
W3ydenne mon pyKOBOACTBOM Iiearora OCOOCHHOCTEH mepemadd AaBICHHS TBEPIBIMU TEaMH,
KHUIKOCTAMHU U razamu. OOOCHOBAaHME PE3YIFTATOB ONBITOB OCOOEHHOCTSAMH CTPOCHHS BEIECTBA B
TBEPIOM, )KUIKOM U Ta3000pa3HOM COCTOSHUAX MPEUIOKEHHBIME (DOPMYITHPOBKAMH.

HabnromeHue 3a 9KCIIEpUMEHTAIBHBIM JI0Ka3aTeIbcTBOM 3aKkoHa [Tackais.
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2. Hepez{aqa JaBJICHUA ) KUJIKOCTBIO U I'a30M.

Pemenne TUMOBBIX pacu€THBIX 3a1au B |—2 NEHCTBUS C OMOPOW Ha alrOpUTM, NPEABAPUTEIBHO
pa3o0paHHBIA COBMECTHO C IEIaroroM Ha pacy€T JaBJieHHs TBEPAOTO Tea.

JaBnenue
JKUJAKOCTH (5 1)

3aBHCHUMOCTbH JaBIICHUSI )KUAKOCTH OT IITyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyowl. ['uopasnuueckue Mexanuzmol.

Jemoncmpayuu’®

1. Coobmaroniuecst CoCyIbl.

2. T'mapaBiawgeckwii mpecc.

HccnenoBanue ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy IMOJA PYKOBOACTBOM II€Aarora 3aBUCUMOCTH
JTABJICHUS KUAKOCTH OT TITyOHHBI ITOTPY>KEHHS U TFIOTHOCTH JKUIKOCTH.

Habmronenne u HagarbHOE TOHWMaHHUE THAPOCTATHYECKOTO Mapaokca Ha OCHOBE 3aKkoHa [lackas.
W3ydeHne COBMECTHO C ITEAaroroM COOOMIAIOIINXCS COCYHOB.

Pemenune THUMIOBBIX pacdE€THBIX 3amad B 1—2 NEHCTBUSA C OMOPON HA ajlrOpUTM, TpPEABAPHUTEIHHO
pa300paHHBII COBMECTHO C IIEJaroroM Ha pacuéT JaBIICHHS KUIKOCTH.

Habmronenue 3a 00BpsICHEHHEM NPUHINIIA JEHCTBUS THAPABINIESCKOTO TIpecca.

AHanmu3 u OOBSCHCHHE C ONOPON Ha JUAAKTHYCCKHHA MaTepuall IMOJI KOHTPOJEM Iiearora
MPaKTUYECKUX CUTYyaIMil, JEMOHCTPUPYIOIIUX MPOSBICHUE AaBICHUS XKUAKOCTU U 3akoHa [lackans,
HATPUMEp MPOIIECCOB B OPraHU3Me Ipu Tiry0okoBoaHOM HBIpstHUU (MC — Ouomorus).

ATtMocdepHoe
napienue (6 4)

Atmocdepa 3emin u atMocepHOe JaBiIeHHE.
Tpuuunsl cywecmeosanusi 8030YWHON 00010UKU

3emnu. Onvim Toppuuennu. Usmepenue
ammocghepnozo 0agneHus. 3asucumocmeo
ammocgeproeo  OasneHuss O0m  GblCOMbL  HAO
yposuem  mops. Ilpubopwer  Onst  usmepenus
ammocgpeprozo dasnenus.

Jemoncmpayuu’®

1. [IposiBiieHne nercTBUS aTMOCHEPHOTO

JTABJICHUSI.

HabnroeHue 3a SKCIIepUMEHTANBHBIM 00HAPYKEHHEM aTMOC(EPHOTO JIaBICHUS.

AHanu3 ¥ 00BSICHEHUE C ONOPOH Ha MUAAKTUYCCKHN MaTepual MO KOHTPOJIEM IeJarora OnbITOB U
MPAKTUYCCKUX CUTYAIUil, CBI3aHHBIX C ICHCTBHEM aTMOC(EPHOTO JaBIICHUS.

Habnronenue 3a 00BbsACHEHHEM CYIIECTBOBaHUS aTMoc(hephl Ha 3eMiie 1 HEKOTOPBIX IIAHETaX WU €
OTCYTCTBHS Ha npyrux mianerax u Jlyne (MC — reorpadusi, acTpoHOMUS).

BbazoBoe moOHMMaHWE NPUYMH H3MEHEHHUS IUIOTHOCTH aTMoc(epbl ¢ BBICOTOH W 3aBUCHMOCTH
aTMOC(EpHOTO TaBICHHUS OT BBICOTHI.

Pemenne THUTIOBBIX pacdETHBIX 3amad B 1—2 NEHCTBUSA C OMOPOM HA ajirOpuTM, TpEABApHUTEIHHO
pa300paHHBII COBMECTHO C IIEJaroroM Ha pacu€T aTMOC(EpHOTO TaBICHHUS.

H3ydeHne mo pyKOBOACTBOM IEIarora ycTpoiicTBa 6apoMeTpa-aHepouia.
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JlelicTBUE
JKHAKOCTH U raza
HA NOrpyKEHHOe
B HUX TeJo (7 4)

Heticmaue sicuokocmu u 2aza Ha NO2PysicénHOe
6 Hux meno. BeiTankuBaromas (apXuMenoBa) cuia.

3axon Apxumeoa. Inasanue mein.
Boszoyxonnasanue.

Jemoncmpayuu’®

1. 3aBUCUMOCTh  BBITAJIKUBAIOIICH CHJIBI  OT

00béMa  NOrpYXKEHHOM dYacTH Tena U

TUTOTHOCTH JKHMJIKOCTH.

2. PaBeHCTBO BBITAJIKHUBAIONIEH CHIIBI BECY

BBITECHEHHOM KUKOCTH.

3. VcnoBue mnaBaHMA TEN: IUIaBaHUE WU
MOTPpY)KEHHE Tel B  3aBHCUMOCTH  OT
COOTHOIIIEHUS IUIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopnuvie pabomel u onvimol.

1. UccnenoBanne 3aBHCHMOCTH Beca Tela B
BOZIe OT 00BEMA MOTPYKEHHOW B KUAKOCTH
Y4acTH Teja.

2. OmpeneneHue  BBITAIKUBAIOIIEH  CHJIBL,
JelficTByIOIel Ha Telo, MOrpykEHHOE B
HKHUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITANKHBAIOLIECH
CHUJIBI, AEUCTBYIOLIEH HA TETIO B XKUAKOCTH, OT
MAaccHl Tea.

4. OTbBITEL, JEMOHCTPUPYIOUINE 3aBHCHMOCTH
BBITAJIKMBAIOIIEH CHJIBI, NEHUCTBYIOLIEH Ha
TEJO B XHUIKOCTH, OT 00bEMa TTOTPYKEHHON B
KHUIKOCTh YacTH Tela M OT IUIOTHOCTH
KHUJIKOCTH.

5. KoncrpyupoBanue apeomMerpa W
KOHCTPYUPOBAHME JIOAKH U OIpeaeNeHue eé
rpy30M0abEMHOCTH.

Habnromenue 3a sxcriepuMeHTATFHBIM 00HAPYKEHHUEM ACUCTBHS KUIKOCTH M Ta3a Ha TIOTPY>KEHHOE B
HUX TEJIO.

OrnpenesieHne ¢ OMOPOi Ha TEXHOJIOTHUECKYIO KapTy BHITATKHBAIOIICH CHIIBI, IEHCTBYIOIICH Ha TEJIo,
MOTPYKEHHOE B )KUIKOCTD.

Habmronenue 3a nmpoBeneHNEM B 00CYKICHHE COBMECTHO C TIEIarorOM OITBITOB, IEMOHCTPHUPYIOIINX
3aBHCHUMOCTH BBITAIKHBAIOIICH CHIIBI, NEHCTBYIOMICH HA TEJO B XXUIKOCTH, OT 00BEMA MOTPYKEHHOM
B YKUJIKOCTb YaCTHU TeJa U OT IUIOTHOCTHU KHUJIKOCTH.

HccnenoBanue moj pyKOBOACTBOM IeIarora 3aBUCHMOCTH Beca Teja B BOJIe OT 00bEMa OrpyEHHOM
B KUJAKOCTb YaCTHU TeJa.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUSL C OMOPOM Ha ajlropuTM, MpeABapUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOroOM Ha MPUMEHEHHUE 3aKOHA APXUMEIa M YCIIOBHS TUTABAHUS TEIL.
KoncTpynpoBanue npu HOMOIIH Hearora apeoMeTpa Wi KOHCTPYHPOBaHHE JIOJKU U OIpeesICHIe
€€ Tpy30M0AbEMHOCTH.

Pa3pnen 5.

Pabora u momHocTh. JHeprus (12 u)

Pa6ora
M MOIIHOCThH
G

Mexannueckas paboTta. MOIIHOCTb

Habmronenne 3a SKCIIEpUMEHTAIBHBIM ONPEACICHUEM MEXaHWYECKOH pabOTHI CHIIBI TSDKECTH IPH
MaJiecHuu Tejda U CWIBl TPEHUST NpPU PaBHOMEPHOM IE€pPEMEIEHUH Tejla 10 TOPU30HTAIBHOM
MIOBEPXHOCTH.

Habnronenue 3a neMoHcTpanmei pacuéra MOIHOCTH, Pa3BUBAEMOM MTPH NOABEME I10 JICCTHUIIC.
Pemenue TUMOBBIX pacdyE€THBIX 3a1ad B 1—2 NEHCTBUSL C OMOPOM Ha ajlropuT™, MpeABapUTEIHLHO
pa300paHHBIN COBMECTHO C TIEIarOrOM Ha pacdéT MEXaHUICCKON paOOThl M MOITHOCTH.
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IIpocTbie
MeXaHu3MBI (5 u)

[IpocThic MEXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS
INIOCKOCTb.  [Ipasuno  pasHogecus — pwiuaza.
Ilpumenenue npasuna pagnogecus pwviuazd K
onoky. «3onomoe npasuno» mexanuxu. KIIJ]
MPOCTBIX MEXaHW3MOB. lIpocTele MEXaHHW3MBEI B
OBITY M TEXHHKE.

Hemoncmpayuu

1. IIpuMeps! MPOCTHIX MEXaHU3MOB.

Jabopamopnsie pabomol u onvimul

1.0npenenenrie pabOTBl CHIBI TPEHUSl IpH

PaBHOMEPHOM JIBUKCHUU Tena o

TOPU3OHTAIILHOM MOBEPXHOCTH.
2. UccnenoBaHue yCIIOBHA PABHOBECHS PhIUara.
3. Ismepenne KIIJI HakIOHHOH TMJIOCKOCTH

(3neKTpOHHAsT JEMOHCTPAIINS).

HavanbHoe moHMMaHUe BBIUTPHIIIA B CHIIE MPOCTHIX MEXaHU3MOB Ha MPUMEPE phluara, MmoJBUKHOTO
Y HETIOJIBUKHOTO OJIOKOB, HAKIIOHHOH IJIOCKOCTH.

HccrnenoBaHre COBMECTHO C MTEAAaroroM YCIOBHS paBHOBECHS phIdara.

Oo6HapyxeHune o] pyKOBOACTBOM II€Jjarora ¢ Onopoi Ha ANJaKTHIECKUH MaTepra CBOMCTB MMPOCTHIX
MEXaHU3MOB B Pa3IMYHBIX HHCTPYMEHTAaX W MPUCIOCOOICHUSX, UCIIONB3YEMBIX B OBITY M TEXHHUKE, a
TaKKe B )KUBBIX oprann3max (MC — Ouonorus).

Habmronenne 3a sKcriepruMeHTaIBHBIM JOKa3aTEIECTBOM paBEHCTBA paboT P IPUMEHEHHUH TTPOCTHIX
MEXaHU3MOB.

Ornpenenenne noa pykooactBoM negarora KIT/[ HakIoHHOM m10cKOCTH.

Pemenne TUMOBBIX pacdyE€THBIX 3a1ad B 1—2 NEHCTBUSL C OMOpPOHM Ha ajlropuTM, MpeABapUTEIHHO
pa300paHHBIl COBMECTHO C MEAAroroM Ha MPUMCEHCHHE MPaBHJIa PAaBHOBECHS phlYara M Ha pacuér
KIT.

Mexanunueckas
Heprus (4 4)

Mexanuueckass sHeprus. Kuunemuueckas u
nomenyuanvras snepeus. Ilpespawjenue 00H020
8UOA MEXaHuyeckou dHepauu 6 Opyeou. 3aKoH
COXpaHEHHs SJHEPTHU B MEXaHHUKE.

JladopaTopHble paGoThI M ONBITHI.

1. U3yuenue 3aKOHa COXpaHEHHUS
MeXaHUYECKOH SHEpPTUU (31exTpoHHAs
JIEMOHCTpALIUS).

HabnroneHue 3a SKCIIEpUMEHTATIBHBIM ONPEICICHAEM H3MCHEHUS KHHETUYECKOM U MOTCHIIMATBHOM
SHEPTUH TeJla MPHU ero CKaThIBAHUH 10 HAKIIOHHOW MIIOCKOCTH.

DopMynHpOBaHHE COBMECTHO C IIEJaroroM Ha OCHOBE WCCIEIOBAaHMS 3aKOHA COXPaHCHHS
MEXaHUYECKOU SHEPTHH.

[IpencraBnenne mpy MOMOIIH NIe1arora TPaHnIl IPUMEHUMOCTH 3aKOHA COXPAaHESHUS YPHEPTUH.
Pemenune THUMOBBIX pacdETHBIX 3amad B 1—2 NEHCTBUSA C OMOPON HA ajirOpUTM, TpPEABAPHUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOTOM C MCIIOJIF30BaHUEM 3aKOHA COXPAHEHHS YHEPTUH.

Pe3epBHoe Bpems (3 u)

8 KJIACC (68 u)

TeMaTH4ecKHi
0JI0K, TEMBI

OcHoOBHOe coepaxaHHe

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH YYALIUXCS
(Ha ypoBHe y4eOHBIX el cTBUIl)

Pa3nen 6. TenuioBble siBjieHust (28 4)
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Crtpoenne
U CBOlicTBa
BewecTBa (7 4)

OcHogHvle NON0HCEeHUs MONEKYIAPHO-
KUHemu4yeckou meopuu CmpoeHUs Geujecmad.
Macca u pazmepvl amomos u monexyi. Onvimul,
noomeepoicoaiowue  OCHOGHblE — NOJONHCEHUS.
MONEKYNAPHO-KUHEMUYECKOU MeOpUlU.

Mogenu TBEPIOTO, KHUIKOTO H ra3000pa3HOro
cocTosiHuMM  BewectBa. Kpucmannuueckue —u
amopghnvie mena. ObOvsicHeHue CcoOUCME 2a308,
Jlcuokocmell U meEPOLIX men  Ha  OCHOBe
NOAOHCEHUU MONEKVIAPHO-KUHEMUYECKOU Meopull.
CMaunBaHUE U Kanuuiapuvie Aenenus. Teniosoe
pacuiuperue u cyicamue.

Jemoncmpayuu’®

1. HaGmonenue O6poyHOBCKOTO JABHKEHHS.

2. Habmonenue nuddy3um.

3. HaOmromenue — siBIICHUIA

KaWUISPHBIX SIBICHHIMA.

4. HabmroieHre TeIUIOBOTO PACIIMPCHHUS TEll.

5. VI3MeHeHue NaBieHus ra3a IpU U3MEHEHHUH

00BEMa 1 HarpEeBaHUH WIIH OXJIAXKICHHH.

Jlabopamopnuvie pabomel u onvimol.

1. OmpITBI O OOHAPYXKEHHUIO NEHCTBUS CHII

CMadyuBaHUA u

MOJIEKYJISIPHOTO MIPUTSKEHAS (mmn
JJIEKTPOHHAS IEMOHCTPALIHSA).

2. OnpITBl 1O BBIPAIMBAHUIO  KPUCTAJLIOB
MIOBAPEHHOI COMU UM caxapa.

3.0mpiTel O  HAOJNIONEHUIO  TEIUIOBOTO

pacIIupeHusl Ta30B, KHUIKOCTEH W TBEPMIBIX
TEl.

4. Onpenenenre naBieHWsI BO3Ayxa B OamoHe
IINPHIIA.

5. OnBITE, JAEMOHCTPHUPYIOIIME 33aBUCHMOCTH
JMABJICHUS BO3AyXa OT ero o0bpéMa u
HArpeBaHUs WU OXJIAKICHUS.

6. IIposepka sunomesvl TUHEUHOU 3ABUCUMOCTIU

ONuHbl cmonbuxa JicuoKocmu 6
mepmMomMempuyecKo mpy6bke om
memnepamypboi.

HaOmtonenue u MHTEpPIpETAIisd COBMECTHO C TIE€aroroM OMBITOB, CBUAETENBCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOECHUU BEILECTBA: OIBITHI C PACTBOPEHUEM PA3IMUYHBIX BEIIECTB B BOJE.

Pemenne TUNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBUSA C OMOPOH HA AITOPHUTM, MPEABAPUTEIBEHO
pa3o0paHHBII COBMECTHO C IIEJIaroroM I0 OLCHUBAHHIO KOJIMYECTBA aTOMOB MJIM MOJICKYJI B €IUHHUIIE
00BbéMa BellecTBa.

[IpencTaBneHne mpy IMOMOIIM Ie1arora OPOYHOBCKOTO JBIIKCHUS, SBICHUS TUDGY3Un U pasaIuaui
MEKAy HUIMH Ha OCHOBE ITOJI0KEHHH MOJIEKYIISIPHO-KMHETHIECKOH TEOPHH CTPOCHNUS BEIIECTBA.
OOBsicHEeHHE TIPU MOMOIIX [IE1arora ¢ OMOPOi Ha AWAAKTHYECKHUI MaTepual OCHOBHBIX pa3nnyuil B
CTPOEHHH Ta30B, XHUAKOCTEH M TBEPABIX TEN C HCIOJB30BAHHEM IIOJOKEHUH MOJEKYIAPHO-
KHHETHYECKOH TEOPHUH CTPOEHUS BEIIECTBA.

[TpoBenenue moJ pyKOBOACTBOM II€AArora OMBITOB 110 BEIPAIMBAHUIO KPUCTAIIIOB OBAPEHHON COMMN
WJIN caxapa.

[TpoBeneHne COBMECTHO C MEAaroroM M 00bSICHEHNE U3 MPEUIOKEHHOTO NePEeyHsI BHIBOJOB OIBITOB,
JIEMOHCTPUPYIOIIUX KalWIISPHBIE SIBICHUS U SBJICHUE CMaulBAHUS.

OOBsicHEHHE C OTOPOI Ha TEXHOJIOTUYECKYIO KapTy 0] PyKOBOJICTBOM II€Jarora pojii KanuusIpHBIX
SIBJICHUH JJIS TOCTYIUICHHS BOJBI B oprannu3M pacteHnii (MC — Ouonorus).

HaGmtonenue ornpITOB 110 HAOJIIOICHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH U TBEPBIX TEII.
OOBsicHEHHE C OTIOPOIT Ha TEXHOJIOTUYECKYIO KapTy 110/l PYKOBOJICTBOM II€Jjarora CoxpaHeHust 00béma
TBEPABIX TEN, TEKYUECTH JKHIKOCTH (B TOM YHCIIE, PA3HUIIBI B TEKYYECTH AN PA3HBIX KHUIKOCTEH),
JIABJICHHS Ta3a.

HaOmtonenue 3a MpoBEIeHUEM OIBITOB, AEMOHCTPUPYIOIIUX 3aBUCHMOCTD JIaBICHHS BO3yXa OT €T0
00béMa M HAarpeBaHUS WIM OXJIAKACHHS, M UX OOBACHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUCHHUS.

AHanu3 npu NOMOIIM MEefarora ¢ ONopod Ha JUIAKTHUECKUN MaTepuan MPaKTUYECKUX CHUTyalui,
CBSI3aHHBIX CO CBOMCTBAaMU ra3oB, XKHUJIKOCTEH U TBEPIBIX TEIL.
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TenoBbie
npoueccs! (21 4)

Temneparypa. Cesizb  memnepamypvl — co
CKOPOCMbIO MENI0B020 OBUICEHUSL YACIUY,.
Buytpennsis sHeprust. Cnoco6vl usmeHeHus.
GHymMpenHel  oHepeuu:  memionepeoaid  u
cosepuienue pabomvi. Budei mennonepedauu:
MENnIONPOBOOHOCHb, KOHGEKYUS, USTYUEHUE.
KonnuecTBo TEIUIOTHI. VY nenvHas
TEIIOEMKOCTE BelecTBa. Tenioodmen u meniogoe
pasnosgecue. Ypasnenue meniogo2o 6ananca.
Ihasnenue u omeepoesanue KPUCMALIUYECKUX

sewjecms.  YOenbHas ~ TeIIOTa  IIIABIICHIUSL.
IHapoobpaszosanue u konoenwcayusi. Hcnapernue
(MC). Kunenue. VY nenbHas TEmioTa
napooOpaszoBaHus. 3asucumocms memnepamypul
KuneHus om ammocgeprozo 0agnenus.
Brasicnocms 6030yxa.

DHeprus  TOIUIMBA.  YJelbHas  TEIIOTa
CTOpaHMUsL.

Hpunyunvr pabomvr mennogvix oOsucamereil.
K1/l menyiosozo
osucamens. Tennosvle Osucamenu u 3awuma

oxpyacaroueti cpeost (MC).

3axon coxpanenus u npespaujerus dHepeul 8
mennoguix npoyeccax (MC).

JMemoncmpayuu’®

1. [IpaBuia u3MepeHus TeMIIEPaTyphl.

2. Bugsl Terionepeaayuu.

3. OxJaxxJCHUE TIPU COBEPIIICHUU PaOOTEHI.

4. HarpeBanwe Tpu COBEPIICHUH PaOOTHI
BHEITHUMH CHIIaMH.

5. CpaBHEHHE  TEINIOEMKOCTEH  pa3ITUYHBIX
BEIIIECTB.

6. Habmronenune xumeHus.

7. HabnromeHne TIOCTOSTHCTBA — TeMIIepaTyphl

IPH TUIABJICHUU.
8. Mopenu TemnoBbIX IBUraTeNeH.
Jabopamopnvie padbomoul u onvimel.

1. Ilposepka eunome3swvl 1uHetiHOU 3A8UCUMOCTIU

ONuHbL cmonbuka JrcUOKOCmU 6
mepmomMempuyecKou mpyoxe om
memnepamypbi.

O0OCHOBaHHUE IO MOJrOTOBICHHOMY AJITOPHUTMY COBMECTHO C TMEAaroroM MpaBWI H3MEpPEHHUS
TEeMIIEpaTyphl.

CpaBHEHHE pa3IMYHBIX CIOCOOOB U3MEPEHUS U KAl TEMIIEPATYPHI.

Habnromenue 3a MpoBeZICHUEM OIBITOB, JEMOHCTPHUPYIOIINX H3MCHEHUE BHYTPESHHEH SHEPTUH Teia B
pe3yibTaTe TeIionepeiayy U paboThl BHCITHUX CHIL.

HabnroneHnue 3a mpoBelieHHEM OIBITOB, O0CYX/ICHUE MPAKTUYCCKUX CUTYAIUH, IEMOHCTPUPYEOIIUX
pa3nUYHbIe BUIBI TEIJIONEPEaaul: TeIUIONPOBOTHOCTD, KOHBEKIINIO, H3ITydCHHE.

HccnenoBanme ¢ Omopoil Ha TEXHOJOTHMYECKYIO KapTy IOJ PYKOBOACTBOM II€Aarora SBICHHS
TEIUI000MEHA TIPH CMEIINBAHUH XOJIOTHOMN U TOPSICH BOMBI.

HaGuronenre ycTaHOBIICHHUS TEIUIOBOTO PABHOBECHS MEXTY TOPSTIEH M XOJIOTHOM BOJIOH.
Omnpeznenenne MpH MOMOIIH ITeJjarora KOJIMIecTBa TEIUIOTHI, MOTyYSeHHOTO BOIOH MPH TEIUIOOOMEHE C
HarpeThiM METAJNINYECKUM LIIIUHAPOM.

OnpezencHue 0 TaONHIE YACTHHON TEIUIOEMKOCTH BEIICCTBA.

Pemenune TUMOBBIX pacdyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOHM Ha ajlropuTM, MpeABapUTEIHLHO
pa3o0paHHBIl COBMECTHO C IMEJaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJUYECTBA TEIUIOTHI U
TEIUIOEMKOCTH MIPH TETLIO00OMEHE.

AHanu3 mpu MOMOIIM TMeAarora CUTyalud NpaKTUYECKOTO HCIOJIb30BAaHUSl TEIUIOBBIX CBOMCTB
BEIIECTB W  MaTepHalioB, HANpUMep B  IENAX  DHEProcOCPeKEHHS:  TETUIOM3OJIAIHS,
sHeprocOeperarone KPBI, TePMOAKKYMYJIISTOPEI | T. 1.

HaGumronenne SBJIeHU HCapeHusl U KOHICHCAIINH.

Habmronenue 3a ncciiegoBaHueM IpoIiecca HCIapeHus Pa3InIHbBIX )KHIKOCTEH.

OO0BsICHEHHE TIO AITOPUTMY COBMECTHO C I1€aroroM SIBICHUH HCIapeHus ¥ KOHACHCAIINH HAa OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUICHHSI.

Habnronenue u 00bsiCHEHUE POIIECcCa KUIICHHSI, B TOM YUCIIE 3aBHCUMOCTH TEMIIEPATyPhI KUIICHUS OT
JIaBJICHHUSI.

OmnpeieneHne 1o TaOIHIE OTHOCUTEIFHON BIAKHOCTH BO3-/IyXa.

Habnromenue mporecca IaBiIeHUs KPUCTAIUTMYESCKOTO BEIECTBA, HAIPUMED, JIbJIA.

CpaBHeHue N0 IUIaHy 0OpU MOMOIIM Tejarora IMPOLECCOB IUIABJICHUS KPUCTAIMUECKUX Tell
U pa3MsrYeHUsI IPU HATPEBAHUU aMOP(HBIX TEJ.

Omnpenenenne 1o TabNHIle YACTHHOMN TEIUIOTHI IJIaBJICHHS JhAa.

OOBsICHEHHE TT0 CXeMe ITocTie 00CYXIESHUS C MeAaroroM SBJICHUN IIIABJICHUS M KPUCTAILTH3AINH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHS.

Pemenune THUTIOBBIX pacdETHBIX 3amad B 1—2 NEHCTBUSA C OMOpPON HA ajlrOpuTM, MpeABapHUTEIHHO
pa300paHHBI COBMECTHO C IIEIar0TOM, CBSI3aHHBIX C BEIYHCIICHHEM KOJIMIECTBA TEIIOTH B IIPOIIECCaX
TeIIoNepe1ayy MpH IUIaBJICHUU U KPUCTAUTM3AllUY, UICTIAPEHUHU U KOHIEHCAIIUH.

AHanu3 npu MOMOIIM MeAarora ¢ Onopoil Ha AUJAKTUYECKUH MaTepuajl CUTyalud MPaKTHYECKOTrO
NPUMEHEHHS SIBICHUN IUIaBJICHUS M KPUCTAUIM3ALMM, HANpUMep, IOJYyYEeHUE CBEPXUYHCTHIX
MaTepHasoB, COJIEBasl TPeyka u Jp.

AHanu3 npu IOMOIIM Iiefarora padboTel U 00BSICHEHUE MPUHIUIA ACHCTBUS TCIUIOBOTO ABUTATEIIS.
Boluncnienne KonMyecTBa TEIUIOTHI, BBIAEISIOUIEIOCs MPU CTOPAHUU Pa3IUYHbIX BUAOB TOIUIMBA, U
KIIJ] nBuraremns.
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2.Habmronenue U3MEHEHHUs BHYTpEHHEN
9HEPTUU TeJa B pe3ylbTaTe TeIUIONepeaaun U
paOOTHI BHEIITHUX CHIIL.

3. UccnenoBanue sBJICHUS TEIUIOOOMEHA IPU
CMECIIIUBAHUH XOJIOTHOW U TOPSTYCH BOJIBI.

4. Onpedenenue Konuyecmea mennomul,
NOTYYEeHHO20 000U Npu menioobmene ¢
Hazpemulm MemaiIudecKum YuiuHOpoMm.

5. HUccnenoBanue npoliecca UCTIapeHHUs.

6. OmpeienieHUe OTHOCHUTENBHONW BIAKHOCTH
BO3yXa.

7. Onpedenenue yoenvHol meniomsl nias1eHus
avoa.

OO0cyx/IeHHe COBMECTHO C II€aroroM SKOJOTMYECKUX MOCIEACTBUH HCIIOJIb30BAHUS JIBUTaTelen
BHYTPEHHETO CrOpaHMsl, TEIUIOBBIX U rUpodaekTpocTannnii (MC — sKoorus, XuMusi).

Pa3znen 7. DiiekTpruyeckne U MarHUTHBIE siBJIeHus (37 1)

DJIeKTpUYecKne
3apsabl.
3apsKeHHbIE
Tejia M UX
B3auMoJIeiicTBHe
(7w

Onexmpusayusa men. JIBa poma 3MEKTPHIECKUX
3aps0B.  BzaumonecTBUE 3apsDKEHHBIX — TeEll.
3axon Kynona (3asucumocmo Cuvl
83AUMOOEUCMBUSL 3APANCEHHBIX e 0N GENUYUNDL
3apsa0086 U paccmosHUs Mexcoy meiamu).

OnexTtpudeckoe  none.  Hanpascénnocmo
anexmpuyeckoeo noas. Ilpunyun cynepnosuyuu
2NeKMPUYECKUX noell (Ha KauecmeeHHOM YPOBHe).

Hocumenu INEKMPUYECKUX 3apsa008.
Onemenmapnwiii 2NeKMpUYecKull 3aps0.
Cmpoenue amoma. IIpOBOJHUKH U IUAIICKTPHUKH.
3aK0H COXpaHEHUs YIEKTPUIECKOTO 3apsiaa.

Jemoncmpayuu’®

1. DnexTpuzanus Tem.

2. /lea poma DINEKTPUYCCKUX 3apsgoB U

B3aMMOJICHCTBHE 3aPSDKCHHBIX TEIl.

3. YcTpoiicTBO U IeiicTBHE 3IEKTPOCKONA.

4. DnexTpocTaTuyecKas HHIYKIIHSL.

5. 3aKOH COXpaHEHUS ICKTPUUCCKUX 3aPSJIOB.

Jlabopamopnuvie pabomul u onvimol.

1. OTBITEI IO HAONIOACHUIO JIEKTPU3AINN TN

WHAYKIHEH U IPH COTPUKOCHOBEHUH.

Habmronenue 3a mpoBeAeHNEM OTIBITOB TIO AJIEKTPHU3ALUH TEN MIPH COMIPUKOCHOBEHUH U MHTYKITHEH.
HaGmonenre n 0ObsICHEHHE C ONOPON Ha AMIAKTUYSCKUN MaTepHall B3aUMOJCHCTBHS OJHOUMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OOBsICHEHHE TIPU TOMOIIIH TIEIarora MPUHIINIIA ICHCTBHS JIEKTPOCKOIIA.

OOBsCHCHHE COBMECTHO C TICNArOrOM SIBJICHUH JIICKTPHU3ALUU TPU CONPUKOCHOBCHHU TEN U
MHIYKIHEH ¢ UCIIOB30BAaHUEM 3HAHUIM O HOCUTENSIX JIEKTPUYECKUX 3aPSIOB B BEIIECTBE.
PacnosHaBanne W OOBSICHEHHE MO CXEME COBMECTHO C IEAAaroroM SIBICHHH 3JICKTPU3AIMH
B [TIOBCE/IHEBHOM >KU3HHU.

Habmronenne 1 00bsICHEHHUE C OMTOPOH HA TEXHOJIOTHYECKYIO KapTy ONBITOB, WILTIOCTPUPYIOMINX 3aKOH
COXpPaHCHHS AIIEKTPUIECKOTO 3apsa.

Habmromenne onpITOB 10 MOJASITMPOBAHHIO CHIIOBBIX JIMHAN 3JIEKTPUIECKOTO TIOJIS.

HccnenoBanme mox pyKOBOACTBOM TeNarora ASHCTBHS 3JIEKTPHUECKOTO IO HAa TMPOBOAHHUKHA H
UDIIEKTPUKA
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ITocTosiHHBII
3JIeKTPUYEeCKUil
ToK (17 4)

DNeKTpUUecKHid TOK. Ycnosus cywecmseosanust
NeKmMmpuyecko2o moxda. VICTOUHUKH TIOCTOSIHHOTO
ToKa. J[eHCTBUS 3IEKTPUUECKOTO TOKa (TEILIOBOE,
XMMHUYECKOE, MArHUTHOE). DaeKmpudeckuil Mok
8 AHCUOKOCMSAX U 2A30X.

Pabota W MOIIHOCTH 3JCKTPUYECKOTO TOKA.
3axon [picoyns—J/lenya. Dnexmpuueckue yenu u
nompebumenu 1eKMpUYecKkol dHepeul 6 Obimy.
Dnextpuueckas mernb. Cuiia Toka. DIEKTpHIecKoe
HanpsokeHue.  CONPOTHBICHHWE  MMPOBOJHHUKA.
Yoenvnoe conpomuenenue eewgecmsa. 3akon Oma

s ydacTka mend. [lociemoBarenbHOE |
napajuiesbHOe coeIMHEeHne MIPOBOJHHUKOB.
Kopomxoe 3amvixanue.

Jemoncmpayuu’®

1. IIpoBOAHUKH U AUDIEKTPHUKH.

2. MogenupoBaHue CHJIOBBIX JIMHUT

ANEKTPUYECKOTO TOJISL.

. lcTOYHUKH TTOCTOSHHOTO TOKA.

. JIeCTBUS IIEKTPUIECKOTO TOKA.

. DIEKTPUIECKUN TOK B )KUIKOCTH.

. 'a30BBIii pazps.

. I3aMepenne cuisl Toka aMIepMeTpoM.

. I3sMepeHre 3IIEKTPUYECKOTO  HATPSIKCHUS

BOJIETMETPOM.

9. PeocraT 1 Mara3uH CONpPOTUBIICHUI.

Jabopamopnvie padbomoul u onvimel.

1. UccnenoBaHue OEHCTBHS OSJIEKTPUUECKOTO
TIOJISl HA TIPOBOJHUKH U TUDIICKTPUKH.

2. CoOopxka u mpoBepka padOThI JIEKTPUIESCKON

[ETH IOCTOSTHHOTO TOKA.

W3mMepeHne u peryianpoBaHue CHUITBI TOKA.

M3mepenne u peryampoBaHue HAIPSHKCHHUS.

5. Hccnedosanue 3a8ucuMocmu cuibl MoKd,
uoywezo uepes pesucmop, om
CONnpomusneHus pe3ucmopa u HanpPsdHCeHus.

6. Onvimbl, demoHcmpupyrouue 3a8UCUMOCHb
9NEeKMPUUECKO20 conpomuenenus
NPOBOOHUKA OmM €20 OJUHbL, NIOWAoU
NONEPeuH020 CeueHUs u Mamepuad.

OO DN bW

W

Habnromenne pa3nuyHBIX BHIOB IEHCTBUS DJIEKTPUUIECKOTO TOKAa M OOHApyKEHHE COBMECTHO C
[eJIaroroM 3TUX BUAOB JACHCTBUS B OBCEAHEBHON KU3HHU.

COopKa 1o cxeMe U MCIBITAaHUE MOJ] KOHTPOJIEM TIe[arora 3JICKTPUICCKON IEH MOCTOSTHHOTO TOKA.
Habnromenue 3a qeMOHCTpalMei H3MEPEHHUS CHITBI TOKA aMIIEPMETPOM.

Habnronenue 3a neMoHCTpalel H3MEepPeHHs IIEKTPUICCKOTO HAMIPSHKEHHS BOIBTMETPOM.
[IpoBeneHne u OOBSICHEHHE MPH TOMOIIM YYUTENS OIBITOB, JICMOHCTPHUPYIOUIMX 3aBUCHMOCTH
ANEKTPHYECKOTO COTNPOTUBJICHUS NPOBOJHUKA OT €r0 UIMHBI, IUIOMIATN ITOTIEPEYHOTO CEUCHUS H
MaTepHaa.

Habmronenne 3a meMOHCTpaIiel MCCIEJOBAaHUS 3aBHCHMOCTH CHIIBI TOKA, IPOTEKAIOIIETo depes
PE3HCTOp, OT COMPOTUBIICHNUS PE3UCTOPA M HAIIPSDKEHUS Ha PE3UCTOPE.

BazoBbie mpecTaBiIeHNs O IMpaBUIIaX CIOKSHUS HANPSDKECHHHA MPU TIOCIEI0BAaTEIFHOM COSANHEHUH
JIBYX PE3UCTOPOB.

bazoBrbie npeacTaBieHus o npaBuiiax AJisi CUIIbI TOKA MPH MapaIeIbHOM COETUHEHUH PE3UCTOPOB.
HaOnromenue HmEeMOHCTpAaIMyM TMEAarora O CHTYalusAX IIOCICIOBATCIBHOTO U IAapauICIBHOTO
COeIMHEHUs MPOBOIHUKOB B JJOMAIIHUX DJIEKTPUUECKUX CETSX.

Pemenune TUMOBBIX pacdyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPOIM Ha ajlropuT™, MpeABapUTEIHHO
pa3o0paHHBI COBMECTHO C IMEAaroroM ¢ HCIOJIb30BaHMEM 3akoHa Oma u Qopmyn pacuéra
JNEKTPUYECKOTO  CONMPOTHBIIEHUST MPU MOCJIEIOBAaTeIbHOM U  MapajlyieIbHOM COEAUHEHUU
MIPOBOTHUKOB.

Onpenenenne ¢ OMOPOH Ha TEXHOJOTHMYECKYIO KapTy TMOJ PYKOBOJACTBOM Tiemarora paOoTHI
ANEKTPUYECKOTO TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP.

OmnpezneneHne ¢ ONOPOH Ha TEXHOJOTHYECKYIO KapTy IIOJ PYKOBOJACTBOM II€arora MOITHOCTH
ANEKTPHYECKOTO TOKa, BBIJIEIIIEMON Ha pe3uCTope.
HabnroneHue 3a ucciieJoBaHUEM 3aBUCUMOCTH CHITBI TOKA Yepe3 JIAMIIOUKY OT HANPsKCHUS Ha HEH.
OrpenesnieHne ¢ ONOPOii Ha TEXHOJIOTUYECKYIO KapTy moJl pykoBojacTBoM neaarora KITJI narpesatesns.
Habnronenue 3a ucciieioBanreM mpeoOpa3oBaHusl SHEPTHH P MOABEME Ipy3a SJICKTPOIBUTATEIICM.
OOBsICHEHHE TIOCIIC PACCYXJICHHUS C TEIaroroM W COCTABICHHE IUIaHA-KOHCIIEKTa YCTPOWCTBA H
MPUHIUITA ASUCTBUS JOMAIIHUX JIEKTPOHATPEBATEIBHBIX MPHUOOPOB.

OOBsICHEHHE TIOCTIC PACCYKICHHS C TIEIArOroM M COCTaBJICHHE TUIAHA-KOHCIIEKTa MIPUYHH KOPOTKOTO
3aMBIKaHWS ¥ IPUHLUIA JSHCTBUS IIaBKUX NPEAOXPaHUTEICH.

Pemenune THUMOBBIX pacdETHBIX 3amad B 1—2 NEHCTBUS C OMOPON HA ajlrOpUTM, TPEABAPHUTEIHHO
pa3o0paHHBIA COBMECTHO C IEIaroroM ¢ UCTIOIb30BaHUEM 3akoHa J[xoymsi—IJlenna.

Habmnronenne BOSHUKHOBEHHUS HIIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10

11.

12.

IIposepka npasuia croxiceHuss HanpA*CeHul
npu nocued08amenrbHOM COCOUHEHUU O8YX
Ppe3ucmopos.

Ilpogepxa npagura O0As1 cuivl MOKA npu
NapannenbHOM COCOUHEHUU PE3UCTNOPOE.
Onpenencare  pabOTBI  JICKTPUUCCKOTO
TOKA, WAYIIETO Yepe3 PEe3UCTop.

.Onpeznenenne MOLTHOCTH 3JIEKTPHUECKOTO

TOKa, BBIJIEJIIEMOI Ha Pe3nucTope.
HccnenoBanue 3aBHCHMOCTH CHJIBI TOKa,
WIYLIEer0 Yepe3 JaMIOYKy, OT HAIpsDKEHHS
Ha HEW.

Onpeoenenue KII/ nacpesamens.
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MarauTHbIe
siBJIeHus (6 1)

ITocTossaHble MarHuTel. B3anMoaeiicTBue
IOCTOSIHHBIX MarHuToB. Maecnumnoe noe.
Maenumnoe none 3emau u e2o 3navenue 0
otcusnu na 3emae. Onvim Opcmeda. Macnumnoe
noze snexkmpuieckozo moka. Ipumenenue
2NeKMPOMASHUMOS 8 meXHuKe. Jleticmeue
MAZHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Onexmpoosuecamens NOCMOSAHHO20 MOKA.
Hcnonvzoeanue snexmpoodsueamerneti 6
MeXHUYEeCKUx yCmpoucmeax u Ha mpaHcnopme.
Jemoncmpayuu’®
1. B3aumoneiicTBHe ITOCTOSTHHBIX MardHuTOB.
2. MopenupoBaHue HEBO3MOKHOCTH
pa3encHus MOJTICOB MarHUTa.
3. MonenupoBaHue MarHUTHBIX
IMOCTOSIHHBIX MAarHUTOB.
4. OmeIT Dpcrena.
5. MarauTHOE 1oJie TOKa. DJIeKTPOMArHuT.
6. JleiicTBHEe MarHUTHOTO TTOJISI HA TIPOBOJHUK C
TOKOM.
7. DNEeKTPOABUraTEIb IIOCTOSTHHOTO TOKA.
Jabopamopnvie padbomoul u onvimel.
1. HccnegoBanue MAarHUTHOI'O
B3aUMOJCHCTBHS MOCTOSHHEIX MAarHUTOB.
2. M3ydeHWe MarHUTHOTO ITOJIS TOCTOSHHBIX
MarHuTOB MIPH UX OOBESTUHEHUH U pa3elICHNH.
3.  HUccnemoBanune IEeHCTBUS
ANEKTPUYECKOT0 TOKA HA MAaTHUTHYIO CTPEIIKY.
4. OnsITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTH CHJIBI B3AaMMOJICHCTBHS KATYIIKH C
TOKOM M MarHuTa OT CHJIBI TOKa M HaIpaBICHI
TOKA B KaTyIIKE.
5.  H3yueHue NeiCTBHUS MArHUTHOTO TOJISI HA
MIPOBOJTHUK C TOKOM.
6.  Kouncmpyupoeanue u usyuenue pabomol
anexmpoosucamerns.
7.  Wsmepenne KIIJ[ snexTpoaBuraresbHo
YCTaHOBKH.

noJyei

HUccnenoBanue noa pyKoBOJICTBOM IME€Jarora MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSTHHBIX MarHUTOB.
N3yyenue ¢ omnopoil Ha TEXHOJOTMYECKYIO KapTy MOJ PYKOBOJCTBOM IE€AAarora MarHUTHOTO IOJIS
MTOCTOSTHHBIX MarHUTOB MPHU UX OOBEIUHEHUH U pa3IeTICHUH.

HaGumronenre 3a mpoBeJICHHEM OIBITOB TI0 BU3YaIU3aI[HH OIS IIOCTOSTHHBIX MarHUTOB.

W3ydenne mo pyKOBOACTBOM I€/Iarora sSBJICHNS HAMarHHIMBAHUS BEIIECTBA.

HccnenoBanue COBMECTHO € TIEAAroroM JCHCTBUS JJIEKTPUISCKOTO TOKa HA MAaTHUTHYIO CTPEIIKY.
HaGmronenre 3a mpoBeIEHUEM OIBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh CHJIBI B3aWMOICHCTBHUS
KaTyIIK{ C TOKOM M MarHWTa OT CHJIBI M HATIPaBJICHUS TOKA B KaTyIIIKe.

AHanu3 TpU TOMOINM IEAarora CHTyalud MNPAaKTUIECKOrO IPUMCHCHHS 3JICKTPOMATHHUTOB (B
OBITOBBIX TEXHHYECKHUX YCTPOWCTBAX, MPOMBIIUICHHOCTH, MEIUIIUHE).

N3ydenune ¢ onopoil Ha TEXHOJOTUYECKYIO KapTy Mo pyKOBOACTBOM IeJlarora JeicTBUsI MATHUTHOTO
T10JIs1 HA TIPOBOJIHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUUECKUIN MaTepuall AeHCTBHI DJIEKTPOABUTATEIS.

N3mepenue coBmectHo ¢ negarorom KII/I anexTpoaBurareabHOM YCTAHOBKH.

ba3oBbie TpenCTaBICHUsS O PA3IMYHBIX MPUMEHEHHUSIX DJICKTpOJABHTATENel (TpaHCIOPT, OBITOBBIC
YCTpOHCTBa U JIp.).
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DJIeKTPOMATHUT
HAsl HHAYKIHS

@)

Onvimol Dapaoes. Henenue
anexmpomaenumnou unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobul nOY4eHus.

NEeKMpuUYecKol SHepeuy. DICKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHHL.
Jemoncmpayuu’®
1. MccnenoBanue SIBICHUS DJIEKTPOMATrHUTHOU
HHIYKITUHL.
2. Omprter @apagest.
3. 3aBUCUMOCThH HampaBIeHUS WHIYKIHOHHOTO
TOKA OT YCJIOBHI €r0 BOSHUKHOBCHHUSI.

4. DNEKTpOTeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie padomut u onvimel.

1. OnpITBL 1O  WCCIICAOBAHHUIO  SIBICHUS
JIEKTPOMATHUTHOM WHIYKITUH: UCCIICIOBaHHE
W3MCHCHHMI  3HAYCHUS W  HANpPaBJICHUSA
WHAYKITHOHHOTO TOKA.

HpOBeHeHI/Ie COBMCCTHO C II€JaroroM OIIbITOB IIO HCCICAOBAHUIO SBJICHUA 3ﬂeKTp0MaFHI/ITHOﬁ
HWHAYKOHUU: UCCIICAOBAHUEC W3MECHCHHUH 3HAYCHUS 1 HalpaBJICHUS UHAYKITUOHHOT'O TOKa

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

TemaTuveckui OcHOBHOe coep:KaHue OcHOBHbIE BUABI /IeSITEJILHOCTH YYaIIHXCHA
0J10K, TeMa (Ha ypoBHE y4eOHBIX JIeliCTBHIA)
Pa3nen 8. Mexannueckue siBjieHust (40 4)
Mexannyeckoe MexaHnueckoe JBHXKCHHE. MarepuanabHas | AHaIH3 C IOMOIIBIO MeJarora u 00CyKACHUE Pa3IMYHBIX TPUMEPOB MEXaHUYECKOTO JIBUKCHUSI.
JIBUKEHHE Touka. Cucrema orcuéra. OtHocuTeNbHOCTE | OOCYXIEHHE COBMECTHO C I€aroroM IpaHul IPUMEHMMOCTH MOJIETH «MaTepHaIbHast TOYKay.
H CIIOCO0OBI ero MEXaHWYECKOro  JBWXKeHHs.  PaBHoMmepHoe | Ommcanue mocie OOCYXKICHUS C IEIaroroM MEXaHHYECKOrO JABW)KEHHS Pa3IMYHBIMM CIIOCOOaMU
omucanus (10 4) | npsamonuHeitHoe naBwxeHue. Hepasnomepnoe | (ypaBHeHHUe, TaOIUNA, rpauK).
npamonuneinoe  osudicenue.  Cpemusii  u | AHaIM3 TOJ PYKOBOJICTBOM IMearora JKU3HEHHBIX CHUTyallMid, B KOTOPBIX MPOSBISIETCS
MEHOBEHHAs. cKOpoCmb mena npu | OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUSI.
HEepPasHOMEPHOM OBUNCEHUU. Habmnronenne MexaHUIeCKOTO IBIKCHNUS Tea OTHOCHTENIFHO Pa3HBIX TNl OTCUETA.
Yckopenue. Pasnoycropennoe | CpaBHeHUE TIyTel U TPACKTOPHUI IBMIKEHHUS C OTIOPOM HA TEXHOJOTHYECKYIO KapTy TOJ PYKOBOJICTBOM
npaMonuHeliHoe osuoicerue. CBobopHOE | Temarora OZHOTO M TOTO )K€ Tella OTHOCUTEIHHO Pa3HBIX TEJ OTCYETA.

naznenue. Onvimut I anunes.
Pasnomepnoe oOsudicenue no oxpyscHocmu.
Ilepuoo u uwacmoma obpawenus. Jluneunas u
yenoeas ckopocmu. Llenmpocmpemumenvroe
yCKOpeHue.
Hemoucmpayuu
1. HabmoneHne MEXaHMYECKOTO JIBHXKCHUS
TeJIa OTHOCUTEIIFHO Pa3HBIX TN OTCUETA.

2. CpaBHEeHHE ITyTEeH U TPACKTOPHIA TBUKCHIS
OIHOTO M TOTO JK€ TeJda OTHOCHUTEIHHO
pa3HBIX T OTCUETA.

3. 3MepeHne CKOPOCTH H  YCKOPCHHUS
MIPSIMOJIMHEIHHOTO TBH)KCHHSL.

4. VccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JBIIKCHHUS.

5. Habnronenwue JIBHOKCHUS Tena 1o
OKPY>KHOCTH.

6. HabnroneHne MeXaHHYECKUX  SABJCHHIA,
MPOUCXOIAIIMX B  CHUCTeME  OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM W
YCKOPEHHOM  JIBHXKCHHH  OTHOCHTENIBHO

kaOnHeTa PU3NKH.

AHasnu3 ¢ MOMOIIBIO Mejiarora Tekcra [anuiest 00 OTHOCHTENbHOCTH BH)KSHNS; BBITIOIHCHUE 3aaH Uit
IT0 TEKCTY (CMBICTIOBOC UTCHUE).

[Mpocreiiiine BEIYUCICHUS 110 00pa3Ily CPeaHEH CKOPOCTH CKOIBXEHHUS OpYyCKa WK JIBUKEHHS IapUKa
IO HAKJIOHHOH IJIOCKOCTH.

AHanu3 u 00CyXJICHHE C OMOPOil Ha TEXHOJIOTHYECKYIO KapTy 10| PYKOBOJACTBOM II€Jarora Crioco0oB
MPUOIMKEHHOTO OTIPEICIICHUS] MTHOBEHHON CKOPOCTH.

OmnpezencHue Mocie paccykACHUS ¢ IEIaroroM o CXeMe CKOPOCTH PABHOMEPHOTO IBUYKCHUS (IIapuKa
B XKHJIKOCTHU, MOJICIIH DIICKTPHYCCKOTO aBTOMOOMIIS | T. II.).

Omnpenenenre COBMECTHO C MENaroroM MyTH, MPOIMIEHHOTO 3a IaHHBIA MPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJa 10 rpad Ky 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBUKEHHSI OT BPEMEHH.
HauanpHple mpeAcTaBieHWE O MNPUHIUNAX JEHCTBHS MPUOOPOB, HU3MEPSIOLIMX
(cimmOMeTpOoB).

[Mpocreiiiye BelYUCICHHUST MO 00pasily NyTH M CKOPOCTH NPU PABHOYCKOPEHHOM IMPSIMOJIMHEHHOM
JIBIDKCHUH Tela.

OmnpezencHre COBMECTHO C MEAAroroM MPOUACHHOTO MYTH U YCKOPCHHS IBHXKCHUS Teja Mo rpaduky
3aBHCUMOCTH CKOPOCTU PaBHOYCKOPSHHOTO MPSIMOJIMHEHHOTO IBUYKEHUS Teja OT BPEMEHHU.
OmnpenencHre ¢ MOMOIIBIO MeJarora YCKOPSHUs Teja PU PaBHOYCKOPSHHOM JBIKCHHUH TI0 HAKJIOHHOU
IUTOCKOCTH.

W3MmepeHne mo cxeme TOCiIe PacCyXICHHUS ¢ TEeJaroroM MEepHojia W 9acTOThl OOpamieHHs Tela Io
OKPY>KHOCTH.

Omnpernenenne HaX0XKACHUsI [10J] PYKOBOACTBOM II€Aarora CKOPOCTH PaBHOMEPHOTO ABKKEHHS Tela
0 OKPYKHOCTH.

CKOpOCTb
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Jlabopamopnvie padbomoul u onvimel.

1. Koncmpyuposanue mpaxma 015 pazeoua u
oanvheliuezo  PaBHOMEPHO20  OBUINICEHUS
wapuxka uiu menescKu.

2. Onpenenenue cpenHein CKOPOCTH
CKOJIbKCHUS Opycka WM  JIBHXKCHHUS
IIapHKa 110 HAaKJIOHHOW TTOCKOCTH.

3. OnpeneneHnne  yCKOpPEHHS  Tela  IpH
PaBHOYCKOPEHHOM JBIDKEHUHN o
HAKJIOHHOH IIOCKOCTH.

4. UccnenoBanne 3aBHCHMOCTH IyTH  OT
BPEMEHHU IIPH PABHOYCKOPCHHOM JBIDKCHHH
0e3 Ha4aIbHOM CKOPOCTH.

5. Ilposepka 2unomesw: ecau npu
PABHOYCKOPEHHOM ogudiceHUU be3
HAYaIbHOU CKOPOCMU NYMU OMHOCAMCSL KAK
psio Heuémubix yucer, mo
coomeemcmayrouue NPOMENHCYMKU
8peMeHU 0OUHAKOBHI.

Pemenne THMOBBIX PacdyETHBIX 3agad B |—2 JeWcTBUS C OMOPOM Ha alrOpUTM, MpPeIBapUTEILHO
pa3oOpaHHBII COBMECTHO C TMI€AaroroM Ha OIpeleieHHEe KHHEMaTHYECKUX XapaKTePUCTHK
MEXaHUUECKOTO JABIKEHHSI Pa3InYHbIX BUIOB.

PacmioznaBanue n npuOIMKEHHOE OMECaHUE MO 00pasiy rmocie 00CyKACHHS ¢ MearoroM pa3InYHbIX
BUJIOB MEXaHMYECKOTO IBIXKEHHS B MpPUPOJEC M TEXHUKE (Ha NMpHMepax CBOOOJHO IMaJaloOlInX Tell,
JIBIDKEHUS! >KUBOTHBIX, HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEICTB U JIP.).

B3aumopeiictBue
Ted (20 v)

IlepBoiit 3axkoH Herotona. Brtopoit 3akon
Heiorona. Tperuit 3akon Hsrortona. Ilpunyun
Cynepno3uyuy Cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi:
CUNA MPEeHUST CKONbIHCEHUS, CULA MPeHUs NOKO,
opyaue 8udbl MPeHusl.

Cuna TsDKECTH M 3aKOH  BCEMHPHOIO
TATOTCHUS. YCKOPEHHE CBOOOIHOTO MaJICHUS.
Jeusicenue naanem eokpye Coanya (MC).
Ilepsas kocmuyeckasa ckopocmos. Hegecomocmuo
U nepezpys3Ku.

PaBHoBecue MaTepuaIbHOU TOYKH.
Abcomomno  meépooe  meno. Pasnosecue
meépooeo  mena € 3AKPEenaéHHOU  OCbIO
spawenuss. MOMEHT CWITBL. [Jenmp mssicecmu.

Hemoncmpayuu

1. 3aBHCHMOCTh YCKOpPEHHS TeJda OT MAacChl

TeJa U JeHCTByIONEeH Ha HETO CUIIBI.

2. HaOmionenne  paBeHCTBa  CHJI

B3aMMOJICHCTBHU TEII.
3. U3MeHeHHne Beca Tena MpPU yCKOPEHHOM

npu

Habmronenne u obcyXIeHne COBMECTHO C IIEaroroM OIBITOB C JBIKCHHEM Tella IPH YMEHBIICHHH
BIIMSTHASL APYTHX TEJ, MPETSATCTBYIOMIHNX TBUKESHUIO.

AHanmu3 TO CcXeMe IOCJIE PAacCyXIEHHUS C IeJaroroM TeKCTa [ ammies ¢ OmMCaHHMEeM MBICIEHHOTO
9KCIEPHUMEHTAa, OOOCHOBEIBAIOIIETO 3aKOH MHEPIMH; BBITIOJHEHHE 3aJaHUN MO TEKCTY (CMBICIOBOE
YTCHHE).

O6cyxaeHne moJ1 pyKOBOJACTBOM I1€arora BO3MOKHOCTH BBITTOTHEHHS 3aKOHA HHEPITNH B Pa3IMIHBIX
cucTemMax oTcyéTa.

Habnronenne u 00CYXICHHE COBMECTHO C TIEArOrOM MEXaHHMYECKUX SBJICHUH, MPOUCXOIAIINX B
cucreMe otrcuéra «Tenexka» mpu e€ paBHO-MEPHOM M YCKOPEHHOM JIBUYKEHUHU OTHOCHUTEIIEHO KaOWHETa
busuky.

JleficTBUS C BEKTOpaMU CHJI: BBITIOJHEHHE 3aIaHUi IO CIIOXKEHHUIO Y BBIYUTAHUIO BEKTOPOB.
Habnromenue 3a MpOBEACHUEM OMBITOB, JIEMOHCTPUPYIOIIMX 3aBHCHMOCTh YCKOPEHHS Tela OT
MIPUIIOKEHHOW K HEMY CHJIBI i MacCHI TeJa.

Amnanmu3 1 00BSICHEHHE C ONOPOH Ha TEXHOJIOTHIECKYIO KapTy MO PyKOBOJICTBOM IIe€Aarora sBICHUN ¢
HCTIOB30BaHUEM BTOPOTO 3akoHa HeioToHA.

Pemenne TUNOBBIX pacuéTHBIX 3amad B 1—2 AEWCTBHS C OMOPOW HAa ajIrOPHUTM, MPEABAPHUTEIHHO
pa300paHHBIl COBMECTHO C TEJaroroM C HCIOJIB30BAaHHMEM BTOPOTO 3akoHa HBIOTOHA W mpaBmIiIa
CJIOKEHUS CHIL

OmnpezeneHyre COBMECTHO € IIEAAaroroM >KECTKOCTH MPY>KUHBIL.

AHanu3 cuTyauuil ¢ OMopod Ha TEXHOJOTHYECKYIO KapTy IMOJ PYKOBOJCTBOM IENarora, B KOTOPBIX
HaOIIOMal0TCs yrpyrue nedopMaiui, 1 uX 00bsICHEHHUE ¢ HCIIONIb30BaHUEM 3aKoHa ['yka.
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JIBIYKEHUH.
JlabopaTopHble paGoThI U ONBITHI.
1. UccnenoBanue 3aBUCUMOCTU CHUJIbI TPEHUS

CKOJILKEHHS OT CWIBl  HOPMaJbHOTO
JIaBJICHUSI.
2. Onpenenenne  KodppHUIMEHTA  TPEHUS
CKOJIB)KEHHSI.

3. Onpenenenne XECTKOCTU TPYKUHEIL.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B 1—2 pgeiicTBUS C ONOpPOM Ha ajropuUTM, MpeaBAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOroM C MCIIOJIb30BaHHEM 3akoHa ['yka.

HUccnenoBanue npy NOMOIIY ME€Jarora 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHUIJIBI HOPMAJIbHOTO
naBieHusi. CoBMeCTHOE 00CYKACHUE PE3yTbTATOB UCCIICIOBAHUS.

OmnpezencHue M0 KOHTPOJIEM TEAarora ¢ OMopoi Ha KOHCIEKT K03 QuiueHTa TpEHHS CKOJIBLKCHUS.
N3mepenue ¢ moMoIIbI0 MeAarora CUIIbl TPEHUS MOKOSL.

Pemenne THUNOBBIX pacuéTHBIX 3amad B 1—2 AEWCTBHS C OMOPOW HAa alrOPHUTM, MPEABAPHUTEIHHO
pa300paHHBIN COBMECTHO C IIEJarOTOM C HCIIOIB30BaHUEM (OPMYIIBI IS CHITBI TPEHUS CKOJIBKEHHS.
AHamu3 1O CXEeMe IIOCie PAacCYy)KACHUS IeAarora O IBIDKCHHH TElI TOJBKO MO ICHCTBHEM CHIIBI
TSKECTH — CBOOOTHOTO TaIcHus.
OO0BsiCHeHHE TI0]] PYKOBOJICTBOM I1€arora He3aBUCUMOCTH YCKOPEHHUS CBOOOTHOTO MaIeHHSI OT MacCHI
Tena.

OreHKa COBMECTHO C TIETarOrOM BEJIMYHUHBI CHJIBI TATOTECHUS, ICHCTBYIONICH MEXK Ty IBYMsI TelIaMH ()15
pa3HBIX Macc).

AHanu3 ¢ onopod Ha NUAAKTUYCCKHNA MaTepHan IBIKCHUS HEOCCHBIX TNl TOJA ICHCTBUEM CHIIBI
TATOTCHHUS (C UCTIOIB30BAHUEM JIOTTOTHUTEIBHBIX HCTOYHUKOB HH(POPMAIIUH).

Pemenne TUNOBBIX pacu€THBHIX 3a7ay B 1—2 geiicTBHUsS C OMOpPOM Ha aJrOpUTM, MpeABAPUTEIHHO
pa300paHHBIN COBMECTHO C MEAArOTOM C MCIIOIb30BAaHIEM 3aKOHA BCEMHUPHOTO TATOTEHHS B (DOPMYIIBI
JUTS pacd€Ta CYUIBI TSDKECTH.

Habmronenne n 00cykIeHHE C TOMOIIIBIO MIEIarora OMBITOB MO0 U3MEHEHHUIO Beca Tella MIPH yCKOPEHHOM
JIBIKCHUH.

AHanmu3 C MOMOIIBIO MIeIarora YCJIOBUH BOSHUKHOBEHHS HEBECOMOCTH H TIEPETPY3KH.

Pemenne TUNOBBIX pacu&THBIX 3amad B 1—2 AEWCTBHS C OMOPOW Ha aJrOPUTM, MPEABAPHUTEIHHO
pa300paHHBI COBMECTHO C TIEIaroroM Ha OIpee/iCHHE Beca Tella B Pa3IMYHBIX YCIOBHUSAX.

AHanu3 ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOACTBOM II€Jarora Cuj, ACMCTBYIOLIUX Ha
TeNo, MOKOsIIeecs Ha OIope.

OrmpenesneHye ¢ NOMOUIbIO Te1arora EeHTpa TSHKECTH Pa3InYHbIX TeJ.
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3aKkoHbI
COXpaHeHHs
(10 u)

Wmnynec  Tena.  Mzmenenue  umnyiasca.
Hmnynve cunvi. 3aKOH COXpaHEHUsS] MMITYJbCa.
PeaxtuHoe asmxenue (MC).

Mexanuueckast pabota u MouiHocTh. PaboTa
CHII TsDKecTH, ympyzocmu, mpenus. Céa3b
oHepeuu u pabomul. TloTeHIManbHAs SHEPrHA
Tena, IMOTHATOTO HAaJ ITOBEPXHOCTHIO 3EMIIH.
Ilomenyuanenas sHepeus cxHcamou NPYHCUHBL.
Kunernueckas SHEprusl. Teopema 0
KuHemuueckou dHepeuu. 3aKOH COXPAaHEHUS
MEXaHWYECKOU SHEPTHUH.

Hemoucmpayuu
1. Tlepenaua ummynbca MpU B3aUMOACUCTBUU

Tell.

2. TIpeoGpazoBanus
B3aUMOJICHCTBUH TEJI.

3. CoxpaHeHHE HMIIyJIbCa TIpH HEYNPYroM
B3aUMOJEICTBUMU.

4. CoxpaHeHHE WMITyJIbCa TIPH aOCOIIOTHO

YOPYTOM B3aUMOJCHCTBUH.

Habmonenne peakTHBHOTO TBHKECHUS.

6. CoxpaHeHHE MEXaHHUYECKOW JHEPTUU TpH
CBOOOTHOM TIaJICHHH.

7. CoxpaHeHHE MEXAaHUYECKOH SHepruum mnpu
JBIDKCHUH Tella MoJ| JEHCTBUEM NPY)KUHBI.

Jabopamopuvie padbomoul u onvimel.

1. Omnpenenenue pa®OThl CHJIBI TPEHHUS IPH
PaBHOMEpPHOM  JBIDKGHHHM  Tejla 110
TOPU30HTAILHON MOBEPXHOCTH.

2. Omnpenenenne paboOTH CHITBI YIPYTOCTH TIPH
noabpEMe rpy3a C UCTIONTb30BaHUEM
HETIOABIKHOTO ¥ TTIOIBHKHOTO OJIOKOB.

3. HM3ydeHue 3aKOHA COXPAHEHUS SHEPTHH.

OHEPIrun Inpu

9]

Habnroenue u 00CykKIeHUE C TOMOIIBIO MEAArora ONbITOB, IEMOHCTPUPYIOIIUX TIepeady UMIyiIbca
MpHU B3aUMOJICHCTBUU TEN, 3aKOH COXPAHCHHS HMITYJIbCA MPH aOCONIOTHO YIPYrOM H HEYIPyroM
B3aUMOJICHCTBUM TE.

HabnromeHne NeMOHCTpaIUK Tearora CUTyalnuid B OKPY)KAIOIICH KU3HHU C MCIOJIh30BAHUEM 3aKOHA
COXpaHEeHUs UMITYJIbCA.

PacnoznaBanne ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOJACTBOM Ilearora siBJICHUS
PEaKTUBHOTO NBIKEHUS B Tipupojie U TexHuke (MC — Guomorus).

[IpuMeHeHHEe COBMECTHO C MEIaroroM 3aKOHAa COXPAaHEHWS HMITyJIbca UL pacuéra pe3yibTaToB
B3aMMOJNIEHCTBAA Ten (HAa TpHUMepax HEYNPyroro B3aWMOJCHCTBUSA, YIPYTOro LEHTPATBLHOTO
B3aMMO-ICHCTBUS IBYX OJMHAKOBBIX TEJ, OTHO U3 KOTOPHIX HETIOI-BIKHO).

Pemenne TUNOBBIX pacu&THBIX 3a1ad B 2—3 ACWCTBHS C OMOPOW HAa aJrOPHUTM, NPEIBAPHUTEIHHO
pa300paHHBI COBMECTHO C TIEIarOrOM C UCIIOJIb30BAaHHEM 3aKOHA COXPAHCHHUS UMITYJIbCA.
OmnpezencHue ¢ OMOPOW HA JAUAAKTHYCCKHIA MaTepuall pabOThl CHIIBI YIPYTOCTH IPU HOABEME Tpy3a
C UCTIOJIb30BAHUEM HETIOJIBUKHOTO M TIOJIBH)KHOTO OJIOKOB.

H3mepeHne COBMECTHO € MeJaroroM MOIHOCTH.

H3mMepeHune ¢ mOMOIIBIO Tejarora MoTeHIUAILHOW SJHEPTUH YIPYro Ae(GOopMUPOBAHHON MPYKHIHEI.
H3mepenue COBMECTHO € MeJaroroM KHHETUUECKON DHEPTUH Tejla MO AJTMHE TOPMO3HOIO MYTH.
Habmromenne 3a SKCIEPHMEHTANBFHBIM CPaBHEHHEM W3MEHCHHS ITOTEHIIMAIBHONH ¥ KHHETHYECKOU
SHEPTHil Tesa NP ABUKEHUH 110 HAKJIOHHOM IJTIOCKOCTH.

HaGmronenne 3a 9KCTIEpUMEHTAIBHON TPOBEPKON 3aKOHA COXPAaHEHWS MEXaHWYECKOH JHEPTHH MpH
CBOOOIHOM ITaJ€HUH.

[IpumeHeHre Ha HayajJbHOM YpPOBHE, C ONOPOM HAa AMJAKTUYECKUI MaTepHuall 3aKOHA COXPAaHEHUs
MEXaHWYECKOW SHEPTUH JIJIsl pacuéTa MOTEHIMAIBHON U KUHETHYECKOM SHEpruil Tena.

Pemenne TUNOBBIX pacu€THBHIX 3a7ad B 1—2 geiicTBUS ¢ ONOpPOM Ha aJroOpuUTM, MpeIBAPUTEIHHO
pa300paHHBIN COBMECTHO C IIEJarOTOM C MCIIOJIF30BAHUEM 3aKOHA COXPAHCHUS MEXaHUYECKOM DHEPTUH.
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Paznen 9. MexaHnuyeckue Koj1e0aHusA M BOJIHBI (15 u)

Mexanuueckue
KoJiedanus (7 4)

Komebarensnoe  mBmkeHme.  OCHOBHBIC
XapaKTepUCTHKH KOJIEOaHWH: MEepHO, YacToTa,
aMIuaTyaa. Mamemamuueckuii u Npys*CUHHBLU

masmuuky.  Ilpeepawenue  snepeuu  npu
KonebamenbHoM O8UNCEHUL.
3aryxaromue KonebaHus. BbIHYXICHHBIE
kojebanus. Pe3onanc.
Jemoncmpayuu’®
1. HaOmoneune  kosnebaHuii  Tea  MOJ
NEWCTBHEM  CWJIBI  TSDKECTH M CHIIBI
YIPYTOCTH.

2. Habmonenne komebaHuil Tpy3a Ha HUTH H
Ha TIPYXKHUHE.

3. HabnroieHne BBIHYKICHHBIX KOJICOAHWHA 1
pe3oHaHca.

Jabopamopuvie padbomoul u onvimel.

1. Onpenenenne  4acToThl M TEpUOJA
KoJIeOaHUl MaTEMAaTHYECKOr0 MasiTHUKA.

2. Onpenenenre  4acTOTBl M TepUOJA
KOJIe0aHUH MPYKUHHOTO MAasTHHUKA (WIH
AJIEKTPOHHAS TEMOHCTPAITHA).

3. MccnenoBanne  3aBUCHMOCTH  TIEpHUOIA
KoJIeOaHUH TIOBEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccneoBaHnue  3aBHCHMOCTH  IIEPHOA
KOJIeOaHUH TMPYKHHHOTO MAasATHHKA OT

MAacChI rpy3a (wmm AJIEKTPOHHAS
JIEMOHCTpALIUS).
5. IIpoBepka HE3aBUCUMOCTH nepuojaa

KoJieOaHui Ipy3a, MOABCUICHHOI'O K HUTH,
OT MaccChI Irpysa.
6. OHI)ITI)I, JACMOHCTPUPYIOIINUE 3aBUCUMOCTDH

neproa Kose0aHuit MIPY>KHHHOTO
MasiTHAKa OT MAacChl Tpy3a U XKECTKOCTH
MPY>KUHBL

7. U3mepenne YCKOpPEHUS CBOOOHOTO
aIeHUS (mmm 3JIEKTPOHHAS
JIEMOHCTPAITHS).

Habmronenne xonebanmi TOA NEHCTBHEM CHII TSDKECTH M YIPYTOCTH W OOHApYXKEHHWE HPH TTOMOIIH
refiarora mof0OHBIX KoieOaHui B OKpYKaroIIeM MHUpE.

AHaIu3 COBMECTHO C ITejaroroM KojeOaHuii rpy3a Ha HUTH U Ha IpyxuHe. OTpeie]IeHNe 10 allTOPUTMY
YacTOTHI KOJICOAHUI MaTEMAaTHYECKOTO U MPYKHHHOTO MasTHUKOB.

Habnronenue u 00bsICHEHUE C TIOMOIIBIO ITeJarora sBICHHUS PE30HAHCA.

HccnenoBanue ¢ Omopoi Ha anrOpUTM, MPEABAPUTEIBHO Pa300paHHBI COBMECTHO C IIEIArorom,
3aBHCHUMOCTH IIEPHO/Ia KOJICOaHUI MOIBEIICHHOT0 K HUTH TPy3a OT JJIMHBI HUTH.

[IpoBepka c onopoit Ha TEXHOJIOTHUECKYIO KapTy MOl pyKOBOJICTBOM II€Jlarora He3aBUCUMOCTH IIeproia
KoyiebaHuH rpy3a, MOABEUICHHOTO K JICHTE, OT MAacChl rpys3a.

Habmronenne u o0CykaeHue Mo PyKOBOJICTBOM I€Iarora ONBITOB, JEMOHCTPHPYIONINX 3aBUCHMOCTh
nepro/ia KojaeOaHui Npy>KHHHOTO MasgTHUKA OT MacChl TPy3a U KECTKOCTH MIPYKHUHBL.

[IpuMeHeHne C TOMOIIBIO MeIarora MaTeMaTHIECKOTO U MPYKUHHOTO MasSTHAUKOB B KA4€CTBE MOJIEIEH
JUTSL OTIMCaHUS KOJIEOaHUH B OKPYIKAIOMIEM MHUPE.

Pemenne TUNOBBIX pacu&THBIX 3amad B 1—2 AEWCTBHS C OMOPOW HAa alrOPHUTM, MPEIBAPHUTEIHHO
pa300paHHBIN COBMECTHO C TEIaroroM, CBS3aHHBIX C BBEIYUCICHHEM WM OIEHKOW JacTOTHI (TIeprozaa)
KoyieOaHui
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Mexannveckue
BOJIHBI. 3BYK
(CA))

Mexanuyeckue BOJIHBI. CaoiicTBa
MEXaHIMYECKUX BOJTH. IlpooonvHule u
nonepeyHvie 80IHbL. [JIUHA 80HYL U CKOPOCMb €€
pacnpocmpanenus. Mexanuueckue 801HbI 8
meépoom mene, ceticmuneckue goanvl (MC).

3Byk. Ipomxocms 38yKka u 8vicoma MOHA.
Ompaoicenue 38yxa. Ungpassyxk u yiompaszeyx.

Jemoncmpayuu?®

1. Pacmpoctpanenue
TIOTIEPEYHBIX BOJTH.

2. HaOnroneHre 3aBHCUMOCTH BBICOTBHI 3BYKa
OT YaCTOTHIL.

3. AxycTHueckuil pe3oHaHC.

MIPOJAOJIBHBIX u

OOHapyKCHUE U aHAJIU3 C IOMOIIIBIO ME/Iarora BOJHOBBIX SBICHUI B OKPYKAIOLIEM MUpE.
HabniofieHue COBMECTHO C TEJaroroM paclpoCTPaHEHUs! MPOJOJBHBIX M IOMEPEYHbIX BOJH (HA
MOJieNH) 1 0OHapyKEeHUE aHAJIOTUYHBIX BHJIOB BOJIH B TIPUPOIE (3BYK, BOJSTHBIC BOJTHBI).

Brerauciienue B 1—2 neiCTBUS ¢ OMOPOW HA aNTOPHUTM, MPEIBAPUTEILHO pa300paHHBI COBMECTHO C
MeIaroroM JUTMHBI BOJIHBI U CKOPOCTH PAacIpOCTPAaHEHUS 3BYKOBBIX BOJIH.

Habntozienue 3a 9KCIIEPUMEHTAJIBHBIM OIPEACICHHUEM TIPAHMI[ 4YaCTOTHI CIBILIUMBIX 3BYKOBBIX
KoJIeOaHui.

HabnroeHue 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIC C UCIIOIB30BAHUEM MY3BIKaJIbHBIX
HHCTPYMEHTOB).

Habnronenue v 00bsICHEHUE C TIOMOIIBIO ITearora sBICHUS aKyCTUIECKOTO pe30-HaHCA.

UreHue COBMECTHO C MEIAaroroM OPUTHMHAIBLHOIO TEKCTa, MOCBSIEHHOTO UCIONIB30BaHUIO 3BYKa (HIIH
yIBTPa3ByKa) B TEXHUKE (IXOJOKALMS, YIABTPA3BYK B MEIUIIUHE U JIP. ); BBITOJHEHUE 3aJAHU IO TEKCTY
(cMBICIOBOE UTEHUE)

Paznea 10. DinekTpoMarHuTHoOe MoJie M 3J1eKTPOMArHUTHbIE BOJIHBI (8 1)

DJIEKTPOMATHHUT
Hoe 1oJie

U 3JIeKTPOMarHu
THBIE BOJIHBI
@)

9H€KTpOMaFHHTHO€
SHCKTpO MarHuTHBIC

TnoJe.
BOJIHBI. Ceoticmea
9NEeKMPOMASHUMHBIX 80JIH. Llxana
9NEKMPOMASHUMHBIX ~ 607H.  Hcnonv3osanue
9NEKMPOMASHUMHBIX 80JH OJis COMOBOU CEA3U.

DJIeKTpOMarHuTHas mpupoaa CBeTa.
CkopocTb cBeTa. BomHOBBIE CBOICTBA CBETA.

Jemoncmpayuu’®

1. CBoiicTBa 2J€KTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOIICTBA CBETA.

Jabopamopuvie pabomoul u onvimel.

1.3yuenne CBOHCTB  3JIEKTPOMAarHUTHBIX

BOJIH C MOMOIIBI0 MOOMIIBHOTO Tele(oHa.

[MocTpoeHre MPOCTBIX pacCyXKICHWH Ha OCHOBE MOATOTOBIICHHBIX BBIPAKCHHI, 00OCHOBBIBAFOIIUX
B3aMMOCBSI3b JEKTPHUUCCKOTO U MATHUTHOTO TIOJICH.

HabGuntofienue 3a sKClepHMEHTAIbHBIM H3YYE€HHEM CBOWCTB AJIEKTPOMATHUTHBIX BOJH (B TOM YHCIE C
TTOMOIIBI0 MOOHUIIBHOTO TenedoHa).

AHaJM3 ¢ MOMOIIBIO NEJarora PeHTTeHOBCKUX CHUMKOB Y€JI0BEYECKOr0 OpraHu3Ma.

AHasM3 COBMECTHO C I€Iar0OrOM TEKCTOB, OMKCHIBAIOIINX MPOSBICHHS SJIEKTPOMArHUTHOTO M3ITydEeHUsI
B IIPHPOJIC: )KUBBIEC OPTaHU3MBbI, U3JTy4eHUs] HEOECHBIX TN (CMBICIIOBOE YTCHHE).

Pacnio3HaBaHue U aHANIW3 Pa3IHMYHBIX IPUMEHCHHUN 3JICKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOU Ha
TEXHOJIOTHYCCKYIO KapTy O] pPyKOBOJICTBOM TEarora.

PerieHne THMOBBIX PacyETHBIX 337ad B 1—2 JCWCTBUS C OMNOPON HAa AITOPHTM, IMPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C IEAAroroM ¢ UCHONIB30BaHUEM (POPMYIT JUIi CKOPOCTH JIEKTPOMATrHUTHBIX
BOJTH, JUTMHBI BOJTHBI ¥ YaCTOTHI CBETA.
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Paznea 11. CBeroBbie siBiaeHus (15 4)

3aKoHBI
pacnpocTpaHeHu
1 cBeTa (6 4)

JlyueBass mMomenb cBera. VICTOYHHMKH CBETa.
Ipsmonuneiinoe  pacnpocmpauenue — ceema.
3ammenus Connya u Jlynw. OTpakeHHE CBETA.
IInockoe 3epkano. 3akon ompasicenus ceema.
[Ipenominenue cBeta. 3aKOH MPEITOMIICHUS
cBeta. [lonnoe eHympennee ompasicetue céema.
Hcnonvsosanue noinozo 8HympeHHue2o
OmMpasiceHus 8 ONMUYECKUX C8ENMOB00AX.

Jemoncmpayuu’®

1. IlpssMonMHEHHOE pacTIPOCTpaHEHUE CBETA.

2. OTpaxeHue cBeTa.

3. Ilonyyenne w300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJIax.

4. TlpenomMieHue cBera.

5. OnTUyeckuil CBETOBOI.

Jabopamopnvie padbomoul u onvimel.

1. UccrnenoBanne 3aBHCHMOCTH yria
OTPaXEHUSI CBETOBOIO Jyda OT yIya
TTaICHUS.

2. 3ydyeHnne XapakTepUCTUK HW300paKEeHUS
MpeIMeTa B IJIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yria
MPEJIOMJICHUST CBETOBOTO JIy4a OT yIJia
MaJICHUS Ha TPAHHUIIE «BO3ILYX—CTEKIIO.

HabnroseHue OMBITOB, JEMOHCTPUPYIONIMX SBJICHUEC MPSIMOJMHEHHOTO PpACIPOCTPAHCHUS CBETa
(BO3HUKHOBEHHUE TCHH U MOJIYTCHH ), ¥ UX HHTEPIIPETAIHS C UCIIOIB30BAHUEM MOHSITHSI CBETOBOTO JIy4a.
OOBsICHEHHE U MOJICITUPOBAHKE TOCIC PACCYXKICHHS C MEAaroroM Mo CXeMe COJHEYHOTO M JIYHHOTO
3aTMEHMI.

HccnenoBanue ¢ omopoit Ha TEXHOJOTHYECKYIO KapTy MOJ] pYKOBOJACTBOM IeAarora 3aBUCUMOCTH YIJia
OTpa’KeHHsI CBETOBOTO JIyda OT yTJIa MaIeHHs.

W3ydeHne ¢ mOMOIIBIO ITefarora CBOMCTB H300paKeHHS B TNTOCKOM 3epKale.

HaGmmronenve u 00bsICHEHHE COBMECTHO C ITEJ[aroroM OTIBITOB IO TTOMYYEHHI0 H300paKEHU B BOTHYTOM
1 BBIITYKJIOM 3epKaniax. Habmronenne u 00bsicCHEHHE TTOCIIe pacCy>KACHNUS C ITearoroM Mo cXeMe OIBITOB
10 TPEIOMJICHUIO CBETa Ha TPaHMIIe Pa3THUYHBIX CPEJd, B TOM YHCIIE OMBITOB C TIOJHBIM BHYTPESHHUM
OTpaKEHHUEM.

UccnenoBanue moa pyKOBOJICTBOM I€farora 3aBUCUMOCTH YIJia MPEIOMIICHHs OT yIyia MaJeHus
CBETOBOTO JTyya Ha FPAHULIE «BO3LYX—CTEKIIO».

PacnoznaBanue ¢ mMomolupl0 MeAarora SIBJACHUNA OTPa)X€HHs] U MPEIOMJICHHUSI CBETa B IOBCEAHEBHOU
KU3HHU. AHaIN3 U 00BSICHEHUE COBMECTHO C MEAaroroM sIBJICHUS ONTHYCCKOTO MUPaXKa.

Pemenne TUNOBBIX pacu€THBHIX 3a7ady B 1—2 geiicTBHS C OMOpPOM Ha ajJroOpuUTM, MpeaBAPUTEIHHO
pa3o0paHHBIli COBMECTHO C IIEJIar0OrOM C MCIIOJIb30BAHUEM 3aKOHOB OTPAXKEHHSI M TTPEJIOMIICHHS CBETA.

JInn3pl
U ONTHYECKHE
npudopsl (6 4)

JInnza. Xox myueit B nmH3e. Onmuueckas

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

1. Xopx srydeii B coOuparoieii anH3e.

2. Xop my4eil B paccenBaroIei TuH3e.

3. [MonmydeHne w300pakKeHWH C MOMOIIBIO
JIMH3.

4. TTpuHIUn IEHCTBUS
MHKPOCKOIIa M TEJIECKOTIA.

5. Mopens ria3a.

(hoToarmapara,

[MonyueHue o KOHTPOJIEM Teslarora H300paskeHNH ¢ IIOMOIIIBIO COOMPAIOIIEH U pacCcerBaroOIIeH JIMH3.
OmnpeneneHne ¢ Oopoi Ha aIrTOPUTM pa3pabOTaHHOI'O COBMECTHO C I1EaroroM GpoOKyCHOT0 pacCTOSIHUS
1 ONTUYECKOH CHITBI COOMPAIOIIEH JIMH3HL.

AHanu3 COBMECTHO C I1€IaroroM yCTpOKWCTBa M ITPUHIKIIA ISHCTBHSI HEKOTOPBIX ONTHYECKHUX IIPHOOPOB:
¢oroanmnapara, Mukpockona, reneckora (MC — GHOJIOrHsl, aCTPOHOMHUS ).

AmHanu3 ¢ ormopoi Ha TEXHOJOTHYECKYI0 KapTy MO PYKOBOJICTBOM Ie/iarora sBJeHUH OJIM30PYKOCTH 1
JaTbHO30PKOCTH, IPUHIIKTIA JAeicTBUS 09koB (MC — Omonorus).
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Jabopamopnvie padbomoul u onvimel.

1. ITony4uenne wn300pakeHUH C IMMOMOIIBIO
coOunparonien JTMH3BIL.

2. Onpenenenne (GOKYCHOTO PACCTOSHUS U
OTITHYECKOH CHITBI COOMpArOIIeH JIMH3BI (MITH
ANEKTPOHHAS AEMOHCTPALLHS).

Pa3znozkenune
0eJIoro cBeTa
B ciekTp (3 4)

Paznooicenue 6enoco ceema 6 cnekmp.
Onvimvl Hviomona. Crooicenue chekmpanbHbix
yeemos. [lucnepcus ceema.
Jemoncmpayuu’®
1. Pa3noxxeHue 6e0ro cBeTa B CIIEKTP.
2. Ilonyyenne 6enoro cBera HpPHU CIIOKCHUU
CBETa pa3HbIX LBETOB.

Jabopamopuvie padbomoul u onvimel.

1. OnbITHl MO pa3NoXKEHUIO OeJoro cBera B
CIIEKTD.

2. OmBITHI IO BOCTIPUATHIO IBETA MPEIMETOB
npu  uX HAOJIOJEHWH Yepe3 I[BETOBbIC
(bUIBTPHI.

Ha0mtoneHne COBMECTHO C MEAroroM 10 Pas3ioKEHHIO OEI0ro CBETa B CHEKTP.

Habmonenue n o0bscHeHNE Ha 0230BOM YPOBHE I10]] PyKOBOJCTBOM II€/Iarora OIBITOB 10 MOIYIEHHUIO
0eoro cBera MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.

[TpoBenenne n 0OBsICHEHHE 1O/ PYKOBOJCTBOM I€arora OINbITOB IO BOCHPHSATHIO LBETA NPEIMETOB
IIpU UX HAOMIOJICHUH Yepe3 [[BETOBBIC (QIILTPHI (LIBETHBIC OUKH).

Pa3nen 12. KBanroBble siBiaenus (17 4)

HUcnyckanue

U NOTJIoIIeHne
cBeTa aTOMOM
44)

Onvimul Pesepghopda n TutaneTapHasi MOJIENb
aroma. Mogens aroma bopa. HUcnyckanue u
noziowenue  céema  amomom.  Keanmul.
Jlunetiyamole cnexmpul.

OO6cyxaeHne ¢ TOMOIIBIO TTejarora ey onbIToB Pezepdopia mo nccineqoBaHUIo aTOMOB, BELABHKCHHE
THIIOTE3 O BO3MOJKHBIX Pe3yJbTaTaxX OIBITOB B 3aBHCHMOCTH OT NPEIINOIaraeMoro CTpOCHHs aTOMOB,
(opMyIHpOBaHUE BEIBOJOB U3 PE3YIHTATOB OIIBITOB.

OO6cyxaeHne ¢ Ommopoi Ha TEXHOJOTHMYECKYI0 KapTy IOJ PYKOBOJCTBOM II€Aarora MpPOTHBOPEYHH
IUTAHETAPHON MOJETH aTOMa ¥ OCHOBAHHIA JJIsi THIIOTE3bI bopa 0 cTalMOHAPHBIX OPOUTAX IIEKTPOHOB.
HabnroseHne COBMECTHO C MEJaroroM CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB H3IYUCHUS Pa3IHMIHBIX
BeniecTB. OOBSICHEHHUE C ONOPON Ha AUIAKTHUCCKUI MaTepHall JIMHEHYATHIX CIICKTPOB U3ITyUYCHUS.

Crtpoenne
aTOMHOTO siApa
(6 1)

PapnoaktuBHOCTB. Anvgha-, bema- u eamma-
usnyuenus.  CTpoeHHe  aTOMHOTO  sifpa.
Hyxnounas mooenv amomnozo sopa. Hzomoneoi.
Paouoaxmusnoie npespauens. Iepuoo
noaypacnada amomHwix soep.

Hemoncmpayuu

1. CreKTpsl U3JIy4eHHs U HOTJIOLECHHUS.

2. CexTpsl pa3IHUHBIX ra30B.

OO0cyXeHre COBMECTHO € TIEIaroroM BO3MOXKHBIX THIIOTE3 O MOJEISX CTPOCHUS sIIpa.

Omnpenenenne Mo cxemMe ¢ UCIOIb30BaHHEM METOIUYECKOro MaTepHala IoJi pyKOBOACTBOM IeAarora
cOCTaBa siiep MO 3aJaHHBIM MAacCOBBIM U 3apSOBBIM YHCIAM M 10 TMOJIOXEHHIO B MEPHOIUYECKOI
cucteme nemMeHToB (MC — xumus).

AHasnu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOACTBOM Iearora M3MEHEHHs COCTaBa siapa
1 €T0 TIOJIOXKEHUS B TIEPUOANIECKOM cucTeme nipH [ -paguoaktuBHOCTH (MC — Xumus).
HccnenoBanue ¢ MOMOIIBIO MEAarora TPEKOB [|-4acTHIl IO TOTOBBIM (hOTOTpadusiM.

Habnronenue 3a geMoHCTpanueil paboThl H3MEPEHHS PAIUAIIMOHHOTO ()OHA C TIOMOIIBIO JO3UMETPA,
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3. CnexTp Bogoposa.

4. HaGmonenue TpekoB B kamepe Bunbcona.

Jabopamopnvie padbomul u onvimel.

1. Habmiodenue CcniowiHbIX U JUHENYamvix
CHeKmMpOos U3NY4eHUs..

2. UccnenoBaHue TPEKOB: H3MEPCHHUE YHEPTHU

OLIEHKA €r0 MHTEHCHBHOCTH.

AHanu3 COBMECTHO C IearoroM OHOJIOTMYECKUX HM3MEHEHUH, NPOMCXOAAIIMX I0JA JIeHCTBHEM
panroakTHBHBIX M3nydeHnii (MC — Ouosnorus).

HaGmonenue nemoHcTpanmu 00 HMCIIOIb30BaHHME DPAJAMOAKTHUBHBIX M3ydeHuil B meauumne (MC —
Ouoorus).

YacTHIBl 0[O TOPMO3HOMY myTH (IO
dhotorpadusm) (i JJIEKTPOHHAS
JIEMOHCTPAITHS).
SnepHble SAnepubie peakuuu. 3aKOHBI COXpaHEHUs | PemreHme THITOBBIX pacu€THBIX 3amad B 1—2 AEHCTBHS C OMOPOH Ha alroOpuTM, IpeIBapUTEIHHO

peakuuu (7 4)

3apsZI0BOTO M MACCOBOTO YHCEN. DHepeus Ce:3uU
amomuwix  s0ep. Cea3b maccel U dHEpaull.
Peaxyuu cunmesa u denenus sdep. Ucmounuxu
snepeuu Connya u 36€30 (MC).

SAnepnas JHEpreTukKa. Heticmeus
PAOUOAKMUBHBIX — UBNYYEHUU — HA  Jicusble
opaanusmvl (MC).

Hemoucmpayuu
1. PaGora CUETYMKA HOHU3UPYIOIIHNX

W3ITy4YeHUH.

2. Pernctpamms  W3NydYeHHS — HPUPOIHBIX

MHUHEPAJIOB U TPOTYKTOB.

Jlabopamopnuvie pabomel u onvimol.

1. I3mepenne pamuoaktuBHOTO (oHA (WM
9JIEKTPOHHAS IEMOHCTpaLus).

pa3o0paHHbIi COBMECTHO C MEIaroroM C HCIOJIb30BAHHEM 3aKOHOB COXPAHEHHS MACCOBBIX M 3aPSJOBBIX
YHCeNl HAa ONpeJeNIeHHe Pe3yJIbTaTOB SACPHBIX Peakilnii; aHannu3 BO3MOXXHOCTH WM HEBO3MOXKHOCTH
SIZIGPHOM PEaKILIMH.

OIeHKa ¢ TIOMOIIBIO Mearora SHEPrHH CBSI3H ISP C UCIONIb30BaHHEM (OPMYIIbl DIHINTEHHA.
OO0cyXIeHHEe COBMECTHO C MEIAaroroM MNEpCIEKTUB HCIOIB30BAHUSA YIPABISIEMOTO TEPMOSICPHOTO
CUHTE3a.

O0cyXIeHHEe COBMECTHO C TIEJaroroM MPEHMYIIECTB U IKOJOTHYCSCKHUX MPOOIIEM, CBSI3aHHBIX C SICPHOM
sHepretukoit (MC — 3komorus).

IoBTOpHUTENbHO-00001IaI0 M MOAYJIB (9 1)

CucteMaTu3anus
u 000011IeHNE
MPEIMETHOTO
COJICPKAHUS

M OIIBITA
JIEATEIHLHOCTH,
pHOOPE-TEHHOTO
[pY U3y4eHHUN
BCETO0 Kypca
¢busnku

O0oOmeHne  comepiKaHusl — KaKAOTO U3
OCHOBHBIX paszaenos Kypca (buzuku:
MEXaHHUYECKUE, TEIUIOBBIC, JEKTPOMArHUTHEIC,
KBAaHTOBEIC SIBJICHUS.

HayuHbIil METOZ] TO3HAHUS U €T0 peau3anus B
(hM3NIECKHUX UCCIICIOBAHUSIX.

CBs3b (PU3UKN U COBPEMEHHBIX TEXHOJIOTHH B
obnactu mepenaun WH(POpPMAIMH, SHEPTETHKE,
TpaHCTIOpTe

BrImoHEHUE ¢ TOMOIIIBIO TIearora Y4eOHbIX 33 JaHUH, TPEOYIONIUX JEMOHCTPAIIMUA KOMICTCHTHOCTEH,
XapaKTePU3YIOUINX €CTECTBEHHOHAYUHYI0 TPaMOTHOCTh: MPUMEHEHUS TMOJIYYEHHBIX 3HAHUN s
HAYYHOTO OOBSICHEHUS (U3NYECKHUX SBICHUN B OKPY)KAIOUICH MPHUPOJIC U MOBCEIHEBHOW XHU3HH, a
TaK)Ke BBIIBICHUS (U3NUECKUX OCHOB DPAJa COBPEMEHHBIX TEXHOJOTH; MPUMEHEHHS OCBOCHHBIX
SKCHEPUMEHTANBHBIX YMEHHUH ISl HCCIeOBaHNS (U3NIECKUX SBICHUH, B TOM YUCIIE IS MIPOBEPKH
THIIOTE3 U BBIABICHHUS 3aKOHOMEPHOCTEH.

Pemenne TUNOBBIX pacu&THBIX 3amad B 1—2 AEWCTBHS C OMOPOW HAa alrOPHUTM, MPEABAPHUTEIHHO
pa300paHHBIN COBMECTHO C MEIAaroroM, B TOM YHCJE MPEIIOIATaOIINX HCIONb30BaHUE (PH3HUECKON
MOJIEJTA ¥ OCHOBAHHBIX Ha COJIEPKAHUU PA3IIMYHBIX Pa3ieioB Kypca (pH3uKH.
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[Ipu paspabotke pabodeil mnporpamMmbl B TEMAaTUYECKOM IUIAHUPOBAHWU JOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTHU
MCIIOJIb30BaHUs AJIEKTPOHHBIX (IIM(PPOBBIX) 00pa30BaATEIbHBIX PECYPCOB, SBISAIOMUXCS Y4€OHO-METOJUYECKUMHU MaTepUalaMu
(MyIbTUMEIUHHBIE IPOTPAMMBI, JIEKTPOHHbIC YYCOHUKHU U 3aJaYHUKH, IEKTPOHHbIE OMOINOTEKH, BUPTYyalbHbIE TaOOpaTOpHH,
UTPOBBIE MPOrpamMMBbl, KOJUIEKIIUH LHU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), peATU3yOIMX AuaakTuyeckue BosmMoxxHoctu KT,
COJIepyKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00Opa30BaHUU.
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