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PaGouas mporpamma no ydeOHomy mpenmetry «Dusmka» (6a30BbIi yPOBEHD)
(npeameTtHas o0nacTh «EcTeCTBEHHO-HAayUYHBIE IPEAMETHI») (J1a1e€ COOTBETCTBEHHO —
nporpamma 1o Qusuke, pU3nKa) BKIOYAET MOSICHUTEIbHYIO 3aIlUCKY, COAEpIKaHHE
oOyueHus, IUIAaHUPYEMbIE pPE3yJIbTaThl OCBOEHUS MpOrpaMMbl IO  (U3HKE,
TEMaTU4ECKOE IUIAHUPOBAHHUE.

I[TOACHUTEJIbHAS 3AIINCKA

PaGouas nporpamma no Gpusuke A 00y4aromuxcs ¢ 3a1ep>KKON MCUXUIECKOTO
pa3zButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHus MOJTOTOBIECHA
Ha oOcHOBe @efepalbHOrO TOCYAAPCTBEHHOrO0 00pa30BaTENbHOIO CTaHJapTa
ocHOBHOTO 001iero oopazoBanus (IIpukasz Munnpocemienus Poccun ot 31.05.2021
r. Ne 287) (nanee — ®I'OC O00), denepanbHO alanTUPOBAaHHON 00pa3oBaTEILHON
IpOrpamMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl Jisi 00YYaIOIIUXCsl ¢ OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 310p0Bbs (IIpuka3z Munnpocsemenus Poccuu ot 24 HosiOps 2022 r.
No 1025), denepanpHO paboyeit mporpaMMbl OCHOBHOT'O 0OIIETr0 0Opa3oBaHUS IO
yaeOHOMYy mnpenmery «Dusnkay (06a30BbIi ypoBeHb), KoHIenmmu mpenomgaBaHus
yuebHoro mpeamera «®Pu3nka» B 00pa3oBaTeibHBIX oOpranu3anusx Poccuiickoii
Odenepanyy, peamu3yIONIMX OCHOBHBIE 0O0IIe00pa3oBaTebHble  IPOrPaMMBI,
®denepanbHOil pabodeil mporpaMmbl BOCIHUTAHHUS, C YY€TOM PACIPEACIICHHBIX TI0
KJlaccaM TpOBEpPAEMbIX TpeOOBaHMI K pe3ynbrataM ocBoeHusi dDenepanbHoit
aJIaTHPOBAHHOM 00pa30BaTEIbHOM TPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHUs 1Jis
00y4Jaronmxcsi ¢ 3a1epKKOM MCUXUIECKOTO Pa3BUTHA.

O01mas xapakTepucTuKa y4e0Horo npeamera « Pusuka»

VYuebnpii mpeamer «DuzmKa»  SABIACTCS  CHCTEMOOOPA3YIOMIMM IS
€CTECTBEHHOHAYYHBIX MPEAMETOB, MOCKOJIbKY (hHU3HUECKHe 3aKOHBI MHUPO3JaHus
ABJIIIOTCS  OCHOBOM COJZEp’KaHUSl KypCOB XHUMHUHU, Ouosiornu, reorpadpuu U
acTpoHOMUHU. DPU3MKAa BOOPYXKAeT OOYy4AIOUIMXCS HAYYHBIM METOJIOM IIO3HAHMS,
MO3BOJIAIOIIUM NOJYy4YaTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[TpenMeT MakcMMalIbHO HalpaBJieH Ha (POPMUPOBAHUE UHTEPECA K IPUPOTHOMY
U COLMAIBHOMY MHpPY, COBEPIICHCTBOBAHUE IIO3HABATEIIbHON JESATEIbHOCTH
oOyuatomuxcst ¢ 3I1P 3a cueT oBnaeHUsI MBICIUTEIBHBIMU ONEPALMSIMU CPABHEHMUS,
0000111eHHs], pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHE, ((OPMUPOBAHUE
BO3MO>KHOCTEN COBMECTHOM IEATENBHOCTH.

Wzyuenne ¢usuku crnocoOCTByeT pa3Butuio y oOydaromuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO BOOOp@XEHUs, (PYHKIHMOHAIBHOW TIPaMOTHOCTH, YMEHHS
BOCIPUHUMATh U KPUTUYECKH aHAJIM3UPOBATh HMH(OpPMALNIO, MPEICTABICHHYIO B
pa3ianyHbIX (opMax. 3HAYMMOCTh IIPeIMeTa Al Pa3BUTHUS )KU3HEHHONW KOMIIETEHIINH
00y4aroIuXcsl 3aKJII0YAETCSl B YCBOCHUN OCHOBBI (PM3MUECKUX 3HAHUM, HEOOXOAMMBIX
JUI TIOBCEHEBHOM JKM3HM; HABBIKOB 3[0POBOrO U OE30MACHOTO /JIsl 4YEJOBEKa U
OKpY>KaloIllel ero cpepl 00pasa xKU3HU; GOPMUPOBAHUN IKOJIOTUUECKOUN KYIbTYPBHI.
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[TporpamMma oTpaxaer coaepxanue o0ydeHus: npeamety «Dusmka» ¢ ydyetom
0co0bIX 00pa3oBaTeabHbIX NOTpeOHOCTEN 00yuaromuxcs ¢ 3[1P. Opnagenue faHHBIM
y4eOHBIM NPEAMETOM MPEACTABISET ONPEAEICHHYIO TPYAHOCTh AJI1 00YYarOLIUXCs C
3IIP. D10 cBsI3aHO C OCOOEHHOCTSIMHU MBICIUTENIBHOM AESATEIbHOCTH, IEPUOAUUECKUMHU
KOJIEOAHUSIMM BHHMAHMS, MaJbIM OOBEMOM MAMATH, HEIOCTATOYHOCTBHIO OOIIETO
3amaca 3HaHUM, NOHMKEHHBIM II03HaBaTEIbHBIM HMHTEPECOM M HHU3KHM YPOBHEM
pPEYEBOrO pa3BUTHS.

Jlia mpeoposeHuss TpyAHOCTEH B M3ydeHMH y4deOHOro mpeameta «Dusmkar
HeoOxoauma ajanTanus o0bemMa U Xapakrepa ydeOHOro Marepuaiga K
MO3HABATEIbHBIM BO3MOXKHOCTSIM JIaHHOW KaTeropuu OOYy4alolUXCs, y4YeT uX
OCOOCHHOCTE pa3BUTHUA: UCIOJIH30BAaHUE ANTOPUTMOB, BHYTPHUIPEAMETHBIX U
MEXITPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOro MaTepuania.

JlanHass mnporpamMma KOHKPETU3HPYET COJEpKAHHE MPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMHM OOpa30BaTENbHOIO CTaHAAPTA, PEKOMEHIYEMYIO
[IOCJIE0BATENbHOCTD HU3YUYEHHUS pa3leloB (U3UKH C Y4YETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4e€0HOro IIpoLecca, BO3PACTHBIX U
IICUXOJIOTHUECKUX 0cOOeHHOcTel oOydaromuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHMsl, OIpeneasieT MUHUMAJIbHBII HAOOp OMNBITOB, JEMOHCTpALUil,
OPOBOJAMMBIX YYMTEIEM B Kjacce, JabOpaTOpHbIX pabOT, BBIIOJIHAEMBIX
00yYarOIIMMHUCS.

Meroanueckoi OCHOBOM H3y4yeHHs Kypca «Dusnka» Ha ypOBHE OCHOBHOTO
oO1ero oOpa3oBaHUS SIBJISICTCS CHUCTEMHO-/IeSITETbHOCTHBIN MOJIXO/I,
o0ecneunBaromUi  JOCTHKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TMPEAMETHBIX
o0pa3oBaTeNbHBIX  PE3yJIbTAaTOB MIOCPEJICTBOM OpraHu3alHH AKTUBHOU
MO3HABATENbHON NEATEIbHOCTH OOYYaIOIIUXCsI, YTO OYEHb BaXXHO MPH OO0yUYEHHUH
neteit ¢ 3[1P, st KOTOPBIX XapaKTepHO CHUXKEHUE TTO3HABATEIbHON aKTUBHOCTH.

Heau n 3a1a4n u3ydenusi yaeOHoro npeamera «Ousuka

Obwue yeru w3ydeHus ydeOHoro mnpenmera «Dusnka» NPENCTABICHBI B
denepanbHOI paboueil mporpaMme OCHOBHOTO 00IIET0 0Opa30BaHMUS.

OCHOBHOU 1IEbI0 OOYUYECHHSI IETEH C 3aJepKKOW MCUXHYECKOTO Pa3BUTHUS Ha
JaHHOM TIpeIMEeTe SBIISETCS: TOBBIIICHUE COLMAIBHOM aganTanuy JeTe uepes
npuMeHeHne GU3NIECKUX 3HAHUN Ha MPaKTHKE.

s obyuatonmuxcs ¢ 3I1P, Tak ke, Kak U JUIi HOPMAaTHUBHO Pa3BUBAIOLIMXCS
CBEpCTHHKOB,  OCBAaWBAIOIIMX  OCHOBHYIO  OOpa3oBaTeNbHYIO  IMPOTPaMMy,
JOMUHHpYIOIEe 3HaUeHHE MPUOOPETAIOT TaKUE yeiu, KaK:

. npuoOpeTeHue nuTepeca u crpemiieHus ooyuatormmxcs ¢ 3[1P k HayuHomy
U3YUYCHHIO PUPOJIBI, PA3BUTHE MX HHTEIUIEKTYIBHBIX M TBOPYECKHX CIIO0COOHOCTEH;

. pa3BuTHE 0a30BBIX MNPEACTABICHWN O HAYYHOM METO/C TO3HAHUS |
(dbopMHpOBaHNE HCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

. dbopMHEpOBaHWE HAYYHOTO MHPOBO33pPEHHs, HA JIOCTYITHOM IS
oOyuatomuxcs ¢ 3[IP ypoBHe, Kak pe3yiabrara U3y4eHHs] OCHOB CTPOSHHUS MATepUU H
(byHIaMeHTaNbHBIX 3aKOHOB (PU3UKU;



. dbopMHupoBaHUE TIPENCTABICHUNH O PO (DU3UKH JIST Pa3BUTUSA JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.
JlocTuxeHue dTUX 1eiel 00ecreuynBaeTCsl pelIeHUEM CISIYIONNX 3a0ay.:

= npuodpeTeHne 0a30BbIX 3HAHMM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

= NpUOOpEeTEHNE YMEHUN OMUCHIBATE U OOBICHATh (PU3UUECKHUE SIBICHUS C
UCIOJIb30BAHUEM ITOJIyYEHHBIX 3HaHUHM U C OIIOPOW Ha IIaH/CXEMY;

= OCBOCHHME METONOB pEHIEHUS NPOCTEHMIIMX PACUYETHBIX 3a4ad  C
MCIOJIb30BaHNEM (PU3UUYECKUX MOJIETIEH C OMOPO Ha aJITOPUTM;

= pa3BUTHE YMEHUH HAOMIONATh IPUPOIHBIC SBJICHUS U BBHITIOIHITH OIBITHI,

nabopaTopHbie pabOThl U JKCIEPUMEHTAIBHBIE HCCIEAOBAHUS C HCIIOJIB30BAHUEM
M3MEPUTETHHBIX TPUOOPOB (IO PYKOBOJACTBOM yUUTETIs);

. ocBOeHHUE MPUEMOB PaboThl ¢ mHPOpMaIuen (HU3NIECKOTO COAEPIKAHMUS,
BKJTFO4ast ”H(QOPMAITUIO O COBPEMEHHBIX JOCTHKCHISIX (U3NKH, aHAIIN3 U OI[CHUBAHHE
uHpopMaiuu;

. 3HAKOMCTBO cO  cdepamMu  MPOPECCHOHATBLHOW  ACSITETHbHOCTH,
CBSI3AHHBIMH C ()M3UKOH, M COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBaHHBIMH Ha
JTOCTIKEHUSIX (DU3UUECKON HAYKH.

Oco0enHocTu 0T0OOpa M aanTanny y4eOHOro MarepuaJa no pusuke

OcHoBoit 00yueHus ooyqarommuxcs ¢ 3[IP Ha mpeameTax ecTeCTBEHHOHAYIHOTO
KA SBJSETCS PAa3BUTHE y HUX OCHOBHBIX MBICIUTEIBHBIX ONepanuii (aHamms,
CUHTE3, CpaBHEHHE, 0000I1IIeHNE ) Ha OCHOBE BBIITOJTHCHHUS PA3BUBAIOIINX YIIPAXKHEHHMH,
dbopMUpOBaHHE TIPUEMOB YMCTBEHHOW pabOTHI: aHAM3 UCXOIHBIX JaHHBIX,
TUTAHMPOBAHHUE MaTepuasa, OCYIIECTBICHHUE MTOITATHOTO M UTOTOBOTO CAMOKOHTPOJIS,
a TAK)Ke OCYIIECTBIIICTCS JIMKBUIAITNS POOETIOB B 3HAHUAX, 3aKPETUICHUE H3yICHHOTO
MaTepuaia, 0TpaboTKa aJrOpUTMOB, MMOBTOPEHHUE MpoiieHHoro. bombinoe 3HaueHue
MpUAACTCS YMEHHIO pAacCKa3aTh O BBIMIOJIHEHHOW paboTe ¢ TpaBUIILHBIM
yHnoTpeOJIeHHEM COOTBETCTBYIOMICH TEPMUHOJIOTHU M COOJIOJEHHUEM JIOTUYECKHUX
cBsi3eil B m3nmaraemMoM Matepuaine. Jns oOyuarouruxcs 3I[1P Ha ypoBHE OCHOBHOTO
oOmiero 00pa3oBaHMs TO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEIOCTATOYHBINA
YPOBEHb PAa3BUTHs OTICIBHBIX ICUXHYCCKHX IPOIECCOB (BOCIPHATHS, BHUMAHUS,
NaMsTH, MBIIUICHNS), CHIDKEHHBI YPOBEHb MHTEIUIEKTYAJIbHOTO PA3BUTHS, HU3KHUN
yYpPOBEHb BBHITIONHEHUs YUEOHBIX 3aJaHWii, HU3Kas YCHEIHOCTh oOyueHus. [loatomy
npu u3ydeHun (HU3NKU TpeOyeTcs IesIeHANPAaBICHHOE UHTEIICKTYaJIbHOE Pa3BUTHE
obOyuatomuxcst ¢ 3I[IP, oTBeuaromiee UX OCOOEHHOCTSAM W BO3MOXKHOCTSIM. Y4eT
ocobenHoctel oOyuaromuxcs ¢ 3P TpeOyer, 4TOOBI TIpU H3YyUYEHHH HOBOTO
MaTepuaia 00s3aTeIbHO MPOUCXOINII0 MHOTOKPATHOE €T0 TIOBTOPEHHUE; PACIIIMPEHHOE
PACCMOTPEHHE TEM H BOMPOCOB, PACKPHIBAIOMINX CBSI3b (PU3UKU C KU3HBIO;
aKTyaIu3aIys MePBUYHOTO )XU3HEHHOTO OTBITa 00yJaroNuXCsl.

YcBoeHrne MpPOrpaMMHOTO MaTepuasia 1o (U3UKE BBI3BIBAET OOJIBIINE
3arpynHeHus y oOyuatomuxcs ¢ 3IIP, mostomy teopusi m3ydaercsi 0€3 BBIBOJOB
CIOXHBIX (opmyn. 3amadu, TpeOYIOIMHUe MPUMEHEHHUS CJIOKHBIX MaTeMaTHYEeCKUX
BBIYHCIICHUH U (POPMYJI, B OCOOCHHOCTH TaKUX TeM, Kak «MeXaHu4IeCKOoe JIBIKCHUEY,
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«ApxumenoBa cuia», «MexaHudeckass SHEpPrus», «INEKTPUUYECKUE SIBICHUNY,
«ONEKTPOMATHUTHBIE SIBJICHUA», PEIAIOTCA B KJIACCE C IOMOILBIO YUUTEIIS.

Oco0oe BHHMMaHUE MpPU U3YyYEHUU Kypca (U3MKHU yIEISETCs MOCTAaHOBKE U
OpraHM3alMM dKCIIEPUMEHTA, a TAKKE NPOBEACHUIO (MPEUMYIECTBEHHO Ha KaXKIOM
YpOKE€) KpaTKOBPEMEHHBIX JEMOHCTpAalMid  (BO3MOXHO C  HCIIOJIb30BaHHEM
AJIEKTPOHHOM JeMOHcTpanuu). HekoTropble TeMbl 0053aT€IbHO OJKHBI BKIIOYATh
ONOpHBIE JIabopaTOpHbIE PA0OTHI, KOTOPbIE PA3BUBAIOT YMEHME I10JIb30BATHCA
npocTedimuMu  pudopaMu, aHaIU3UPOBATh TMOJyYeHHBIE JaHHbIE. B cBs3um c
OCOOCHHOCTSIMM  TIOBEIEHUSI W jAesrenpbHocTH — oOydaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTH) MPELYCMOTPEH CTPOXKAUIINI KOHTPOJIb
3a COOJIOICHUEM MPABUJI TEXHUKH O€30MacHOCTH MPH MPOBEAECHUH Ja00paTOPHBIX U
MPaKTHYECKHUX padoT.

Bonpmoe BHuManue npu uzydennu ¢pusuku nogpoctkamu ¢ 3I1P obpamaetcs
Ha OBJAJICHHE MMU IIPAKTUYECKMMM YMEHMSAMHU U HaBblkamu. IIpemycmarpuBaercs
YMEHbIIIEHUE 00bEMa TEOPETUYECKUX CBEACHMN, BKIIOYEHHE OTHEJIbHBIX TEM WU
LEJbIX pa3fesioB B MaTepuaibl Uil  0030pHOr0, O3HAKOMUTEJIBHOIO WU
¢dakynbpraTuBHOrO M3ydeHwus. llpennaraercss ymeHblleHuEe 00beMa MaTeMaTUYECKUX
BBIYMCJICHUH 3a CUET YBEJIIMUEHHUsI KAYECTBEHHOTO ONMCAHMS SIBJICHUHI U IPOLIECCOB

JlocTaToyHOE KOJMYECTBO BPEMEHM OTBOJAUTCA HA PACCMOTPEHUE TEM U
BOIPOCOB, PACKPBIBAIOUIUX CBA3b (PU3UKU C JKM3HBIO, C TEMHU SIBICHUIMH,
HaAOJIIO/IEHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOT'O OIIbITA.

MakcumanbHO ~ UCHOJIB3YIOTCS ~ MEXIPEIMETHBIE  CBSI3M €  TAKUMU
TUCIUTUIMHAMY, Kak reorpadwus, Xwumus, Ouosiorusi, T.K. oOydarommecs ¢ 3IIP
0COOCHHO HYXXIAIOTCSI B MPEMOJAHECEHUH OJIHOTO M TOTO K€ y4eOHOro marepuania B
pa3IMYHBIX ACMEKTaX, B €ro BapbUPOBAaHHHM, B HEOJHOKPATHOM ITOBTOPEHHH U
3aKpEIUICHUHA IIOJIyYEHHBIX 3HAHMM W  NpakThHdeckux yMmeHuu. [lo3Bomss
paccMaTtpuBaTh OAMH M TOT € Yy4eOHbI Marepual ¢ pa3HbIX TOYEK 3pEHMS,
MEXIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €TI0 JIyULIEMY OCMBICIEHHIO, 00JIee MPOYHOMY
3aKPEIUICHUIO TIOJyYCHHBIX 3HAHUN U IPAKTUYECKUX YMEHMM.

IIpumepnbie BuabI aesATebHOCTH oOydawmuxca ¢ 3IIP, o0ycioBieHHbIE
0co0bIMH  00pa30BaTeJbHBIMH  MNOTPEOHOCTSAIMHM W olecreYMBAIKOLIUE
OCMBICJIEHHOE OCBOEHHE CO/IePKAaHUN 00pa3oBaHus Mo npeamery «Duznka»

[TpumepHas TeMaTudeckas ¥ TEPMHUHOJOTUYECKAs JIEKCHUKA 10 Kypcy (Ppu3uku
cootBeTcTtByeT ®OIT OOO.

Conepxxanue BUAOB AesTenbHOCTH oOyuaromuxcs ¢ 3[1P Ha ypokax ¢usuku
oTpeeNsIeTCss UX 0COOBIMH 00pa30BaTEIbHBIMKU MOTPEOHOCTAMU. [TOMUMO HIUPOKO
ucrnoiab3yeMbix B @OIT OO0 o6mmx ajiss BceX 00ydaromuxcsi BUOB JIESITEIbHOCTH
CIeAyeT YCWINTh BUBI ACATEILHOCTH, CieIIU(UUHbBIC 1JI1 JaHHON KaTeropuu JACTeH,
obecrneynBaoIe OCMBICIICHHOE OCBOSHHE COJEp KaHUsl 00pa30BaHUsl 1O MPEAMETY:
yCUJICHHUE TPEAMETHO-TIPAKTUUECKON JEATeIbHOCTH C aKTUBHU3AllMeld CEHCOPHBIX
CHUCTEM; OCBOEHHE MaTepHuaja C OIOPOM Ha aJlfOPUTM; «IOIIAroBOCTh» B U3yUYCHUH
MaTrepuaa; UCIOJIb30BaHNUE JOTMOTHUTEIHPHON BU3yaIbHON OMOPHI (CXEMBI, IIa0JI0OHHI,
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OTIOpHBIC TAOJIMIBI); PEUEBOM OTYET O MPOIECCe M pPEe3yNbTaTe ACSTEeIbHOCTH,
BBITIOJIHEHUE CHENMAIbHBIX 3aJaHui, 00eCHeurBaIOIMX KOPPEKIMIO PETYIISAINH
yueOHO-1103HaBaTENBbHOMN I€ATEIBHOCTU M KOHTPOJIb COOCTBEHHOTO Pe3yiIbTara.

Hns oOyuatomuxcst ¢ 3[IP cymiecTBeHHBIM SBIISIIOTCS TpPUEMBI PabOTHI €
JIeKCMYECKUM MartepuajgoM 1o npeamery. IIpoBoxutcs crenumanbHas paboTa 1o
BBEJICHUIO B aKTHBHBIN CIOBAph OOYYAIOIIUXCS COOTBETCTBYIONIEH TEPMHHOJIOTHH.
N3yuaemble TEPMHUHBI BBOJSTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s13aTeIbHA BU3yaIbHAs
MOJICPIKKA, aITOPUTMBI Pa0OTHI C ONPEIeNICHIEM, OTIOPHBIE CXEMBI JJIs aKTyaTU3aIIH
TEPMUHOJIOTHH.

B cBs3u ¢ 0coO6biMu 00pa3oBaTenbHBIMUA TOTPEOHOCTIME 00ydaromuxcs ¢ 311P,
NPY IJIAHUPOBAHUU PaOOTHI yYSCHHUKA HA YPOKE CIIEAYET MPUACPKUBATHCS CIIECTYFOIINX
MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: [aBaTh QJITrOPUTM OTBETA; pa3pelaTh
MOJIH30BATHCS TUIAHOM, COCTABJICHHBIM IPH MOATOTOBKE JOMAIIIHET0 3aJaHus; JaBaTh
OoJblIe BpeMEHU FOTOBUTHCS K OTBETY Y JIOCKH; Pa3pelIaTh JeNaTh MpeIBapUTEIbHbIC
3aIlMCH, MTOJIb30BaThCS HATJISAHBIMU MTOCOOUSMHU.

2. Ilo BO3MOXXHOCTH 3a7laBaTh OOYYArOIIMMCSl HABOJAIIME U YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE IOMOT'YT UM MOCIIEI0BATEILHO U3JI0KHUTh MaTepHall.

3. CucreMaTHuYeCcKu MPOBEPATh YCBOEHHE MaTepHala 10 TeMaM YpPOKOB, JJIs
CBOEBPEMEHHOT0 0OHapYKEeHHUs MPOOEJIOB B MPOILEAIEM MaTepuae.

4. B mporecce U3y4eHUsI HOBOTO MaTeprana BHUMAaHUE YYEHUKOB 00panaercs
Ha HanboJiee CIOKHBIE pa3zenbl n3ydaeMoi Tembl. Heo6xoaumo gare oopaniaThes K
HUM C BOIIPOCAMH, BBISICHSIONIMMU MIOHUMAaHUE Y9eOHOTO MaTepraia, CTHMYJIHPOBATh
BOTIPOCHI IIPH 3aTPYJHECHUSX B YCBOCHUH HOBOTO MaTepHaia.

Mecto yueOHOro npeamera «Pusnka» B y4eOHOM IJIaHE

B coorBercTtBun ¢ ®enepanpHbIM TOCYAApCTBEHHBIM 0Opa30BATEIIbLHBIM
CTaHAapTOM OCHOBHOTO 00111ero 00pa3oBanus yueOHbIN peameT «Du3nkay BXOIUT B
MpEeAMETHYI0O 00acTh «ECTeCTBEHHBIE HAayKW» U SIBISETCS OOS3aTEIBHBIM IS
m3ydenus. Conepxanue ydeOHOro mnpenvera «®Dusmka», TPEACTABICHHOE B
denepanpHOil padoueit mporpamme, coorBeTcTByer PI'OC OO0, dDenepanbHOit
o0Opa3oBaTeNbHON MpOTrpaMMe OCHOBHOTO o0miero obpaszoBanusi, dDenepanbHOU
aIaTHPOBAHHON 00pa30BaTeIHLHON POTpaMMe OCHOBHOTO OOIIETO 00pa30BaHUs IS
oOydaromuxcst ¢ 3aAepXKKOM Tcuxudeckoro pas3Butws. OOIiee dYHCIO Yacos,
PEKOMEH/IOBAaHHBIX ISl M3Y4YeHHs] (U3MKH Ha 0a30BOM ypoBHE, — 238 yacoB: B 7
Kjacce — 68 gacoB (2 vaca B HeJen0), B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
kiacce — 102 yaca (3 yaca B Hefieni0).



COJEPXAHUE YUYEBHOI'O [TIPEJAMETA «®U3NKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKIIEr0 MUPA

dusuka — Hayka o npupoze. Ssnenus npupoas (MC'). dusuueckue sapaeHus:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BenUUMHBL. V3Mepenuwe dusndeckux BenuuuH. Dusuueckue
npubopwi’. [lozpewnocms usmepenuti. MexayHapoJHas cUCTEMA €IUHNII

Kak ¢usuka u gpyrue ectecTBEHHbIE HAYKH U3y4aloT pupoxay. Ecmecmeento-
HAYuHblll Memoo NO3HAHUA: HaOm00eHue, NOCMAHOBKA HAYYHO20 60ONPOCA,
8bIOBUIICEHUE — 2Unome3, 9IKCNepuMeHm No Npoeepke 2unomes, 0ObIACHeHUe
Habarwoaemoeo asnenus. Onucanue QuuLecKux s81eHull ¢ HOMOWbIO Mooeell.

[TpeameT u MeToabI PU3UKH.

HMemoncmpayuu’

1.  MexaHu4ecKue, TEIUIOBBIC, DJICKTPHUYECKHE, MATHUTHBIE, CBETOBBIC
SBIICHHS.

2.  ®usuyeckue NpHOOPHI U MPOLEAYPa IPIMBIX H3MEPEHHI aHAIOTOBBIM U

I (PPOBBIM MPUOOPOM.

Jlabopamopnsie padomul u onvimul

1.0OmpeneneHre IEHBI JETCHHUS HM3MEPUTEIBHOrO TMpubdopa (MCHONIB3Yys
TEXHOJOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. 3mepeHue pacCcTOSHUM.

3. U3mepenne 06bEMa )KUIKOCTU U TBEPAOTO TENa

4. Onpedenenue pazmepos Maivlx meil.

5. HW3mepenue Temmeparypbl NpU MOMOIIM KHAKOCTHOTO TEPMOMETpa U
JaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke unomesvl. OAIbHOCHb NOJEMA
WapuKa, NyweHHo20 20pU30HMAaIbHO, mem Ooblle, Yem Ooblie blcoOma nYcKa.

Pa3znean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA

CtpoeHue BelIECTBA: AaTOMbl M MOJEKYJb, ux pazmepvl. Onvimol,
0oKasvlearouue OUCKpemHoe CmpoeHue 8eujecmad.

JIBmxeHune wyactul BemiecTBa. CBsA3b CKOPOCTHM JIBUKEHHUS 4YacTUI[ C
Temriepatypoii. bpoyHoBckoe mBwxkenue, auddysus. Bzaumoodeiicmeue uacmuy
gewecmea: NpUmsIICceHue U OMmmaiKusaHue.

ArperaTHble COCTOSIHUS BEILECTBA: CMPOEHUE 24308, HCUOKOCHEU U MEEPObLX
(kpucmannuueckux) men. Bzaumocesazv medcoy ceoucmeamu 6ewecme 8 pPAa3HblX

! MC — a51eMeHTHI coflepKanms, BKIIOYAONIHE MEKIIPEIMETHBIE CBS3H, KOTOPHIE MOAPOOHEE PACKPHITHI B
TEMaTHYECKOM IUIAHUPOBAHHH.

2 31ech 1 maee KypcHBOM 0003HAYEHBI TEMBI, H3YYEHHE KOTOPBIX IPOBOJMUTCS B O3HAKOMHUTEIBHOM TuTane. [lexaror
CaMOCTOSTENILHO ONpe/elisieT 00beM H3y4aeMOoro MaTepHaa.

3 Bee JlemoHcTpanuu 1 JIaGopaTopHble pabOTEI, IPEACTABICHHEIE B COAECPKAHNM, IOIYCKaeTCs (MOKHO) TPOBOAUTS,
HCTIONB3YsT MHPOPMAIMOHHBIE U 3JIEKTPOHHBIE TEXHOJIOTHH (ITM(POBBIE 00pa3oBaTeIbHBIC PECYPCHI).
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azpe2amubiX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2ammuvix COCMOSIHUL 00bL.

Hemoncmpayuu’

1. Habnroaenne 6pOyHOBCKOTO JBH)KCHHUS.

2. Habmonenue nuddyzum.

3. Habniooenue ssnenutl, 00vbACHAOWUXCS NPUMSICEHUEM UL OMMATKUBAHUEM
yacmuy seujecmaad.

Jlabopamopuvie pabomul u onvimul

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

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITel IO OOHAPYXKEHUIO NEUCTBHS CHJI MOJICKYJISIPHOTO TPUTSHKCHUS
(2/1eKMpPOHHAA 0EMOHCMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMoAeiCTBHE TeJl

Mexannueckoe JBMKEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKECHUE.
Ckopoctb. Cpeousisi cxopocmv npu HepagHomepHom oOsudicenuu. Pacd€r myta u
BPEMEHU JIBUKCHMUS.

SBnenune uHepuuu. 3axon uHepyuu. Bzaumoldeiicmseue men Kax NPUYUHA
UsMeHeHusi ckopocmu Ogudicenusi men. Macca kak mepa uHepmHOCMU mend.
[TnotHOCTH BemecTBa. C853b NIOMHOCIIU C KOJUYECMBOM MOAEKYVI 8 eOUHUYE 00bEMA
geujecmad.

Cuiia KaK XapakTepucTUKa B3aumojneucTBus Ten. Cuna ynpyeocmu U 3aKOH
I'yka. Mzmepenue cunvl ¢ nomowwto Ounamomempa. SIBIeHUE TATOTEHUS U CUJIA
TsokecTd. Cuna msowcecmu Ha oOpyeux niaanemax (MC). Bec tema. HeBecoMocCTb.
CiioxxeHue CcuJjl, HalpaBJICHHBIX MO OAHOM mpsimoil. PaBHoneucTByromas cuit. Cuna
mpenus. Tperue cxonvocenus u mpenue nokos. Tpenue 6 npupooe u mexruxe (MC).

Htemoncmpayuu’

1. Ha6nronenue MexaHMuecKoro ABM>KEHUS Tela.

2. N3mepennie ckopoCTH NPSIMOJIMHEHHOTO JBUKEHUS.

3. HabGntonenue siBneHust HHEPIUU.

4. Ha6nronenue n3aMeHeHus: CKOpOCTH TIPU B3aUMOJECHCTBUU TEN.

5. CpaBHeHHE Macc N0 B3aUMOJICHCTBUIO TEN.

6. CrnoxxeHue CHJI, HaPABJICHHBIX M0 OJHON MPSAMOIA.

Jlabopamopnwie pabomul u onvimul

1. Ornpenenenre CKOPOCTH PABHOMEPHOTO JABUXKEHUS (IIapUKa B )KUIKOCTH,
MOJIEIIN IICKTPUIECKOTO aBTOMOOWUJIS U T. 11.) (271eKMPOHHAA 0eMOHCMPAUUL).

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJbKEHHUs OpycKa WM IIapuKa 1o
HAKJIOHHOM MJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4 31ech n naee MPUBOAUTCS PACIIMPEHHBIN EPEYEHb JTab0PaTOPHBIX PaGOT M OIBITOB, M3 KOTOPOTO YYHUTENb JACIAcT
BBIOOD 110 CBOEMY YCMOTPEHHIO.
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4. OnbITHI, TEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsikeHUs (aedopmarivm)
NPYXUHBI OT TPUIOKEHHOU CHUJIIBI.

5. OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbl TPEHHUS CKOJIBKEHHUS OT
Beca Teja M XapakTepa CONMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH 1 ra3oB

Hasnenue. Cnocobwl ymenvuieHus u ygeauuenuss oaeneHus. /lagnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypul. Ilepedaua Oaenenus
MeEPOLIMU menamu, rHcuokocmamu u 2azamu. 3axown Illackana. [Ineemamuueckue
Mawunsl. 3aBUCUMOCTD JTaBIICHUS JKUIKOCTH OT rinyounsl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanusmol.

Atmochepa 3emam u armochepHoe maBieHUE. [Ipuuunsvl cyujecmeosaHus
6030ywiHol obonouxu 3emau. Onwvim Toppuuennu. Hsmepenue ammocpeproco
oasnenus. 3a8UcCUMOCb AMMOCHEPHO20 0asNeHUsl OM 8bICONMbL HAO YPOBHEM MOPAL.
IIpubopwl Ons uzmepenus ammocpepnozo oasnietus.

eticmeue srcuokocmu u eaza Ha nocpysHcéHHoe 8 HuX meso. BpITanKkuBaromas
(apxumenoBa) cwia. 3akor Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu

l. 3aBUCUMOCTb JABJICHMS Fa3a OT TEMIIEPATYpPHI.

2. Ilepenada naBineHus KUAKOCTBIO U Ia30M.

3.  CooOmiaromuecs COCyabl.

4. I'mppaBnuuecknii mpecc.

3. [IposBrnenue nencTBust aTMOCc(HepHOTO TaBICHHUS.

6. 3aBUCHUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTu
TE€JIa ¥ IIIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue naBaHus TEI: IUIABAaHUE WIIU IOTPYXKEHUE TEIl B 3aBUCUMOCTH

OT COOTHOIIIEHUS TUIOTHOCTEH TeJa U KUIAKOCTH.
Jlabopamopnsie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIe OT 00BbEMA NOTPYKEHHOM
B KMJIKOCTh YaCTH Teia.

2. OnpeneneHue BBITAIKABAIOMIEH CWJIbI, JCHCTBYIOIIEWM Ha Telo,
MOTPY>KEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIECH CHIIbI, JAEHUCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MAacChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JIEHUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa OTPYKEHHON B )KUIKOCTh YaCTH Teja
1 OT IVIOTHOCTH KUJIKOCTH.

3. KonctpynpoBanne  apeomerpa  WMiIM  KOHCTPYHPOBAaHHME  JIOJIKH
U ONIPEAEIICHUE €€ TPY30I0IbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPIUst
Mexannueckas paboTa. MoOIIHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [Ilpasuno
pasHosecus pviuaza. llpumenenue npasuna pasnogecus pvluaza K 010Ky. «3010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHuzmoB. [IpocTbie MeXxaHu3Mbl B OBITY U
TEXHUKE.

Mexannueckas dHeprusi. Kuumemuueckas u NOMEHYUATbHAS  IHEPIUSL.
IIpespawenue o00Ho20 6uOa Mexanuueckou 3Hepeuu 6 Opy2ou. 3aKOH COXpaHEHUs
DHEPIruM B MEXAHHUKE.

Hemoncmpayuu

1. IIprMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomut u onvimor*

1. Omnpenenenre pabOTHI CUITBI TPEHUSI TIPU PABHOMEPHOM JBIKEHUU TeJa
10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. UccnenoBanue ycioBUil paBHOBECHUSI pblyara.

3. N3mepenue KII/ HaKJIOHHOM MJIOCKOCTH (21ekmponnasn
oemoncmpauusi).

4. N3ydenne 3aKkoHa COXpPAHEHHS] MEXAHUYECKOW SHEPruu (21eKmpoHHaAsA
oemoncmpauusi).

8 KUIIACC

Pa3nea 6. TensioBbIe ABJIEHUSA

OcHoBHble  NONOJCEHUsL  MOJEKYIAPHO-KUHEMUYeCKoU meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvr amomog u monekynr. Onvimvl, noomeepaicoaroujue
OCHOBHbLE NONOINHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeOPUL.

Mopenu TBEPAOTO, KUIAKOIO U Ta3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucmannuueckue u amoppuovie mena. Obvsacnenue ceoticme 2azos8, Hcuokocmeu u
MBEPObIX MmeNl HA OCHOBE NOJONCEHUU MOJEKYIAPHO-KUHEMUYEeCKOU Mmeopul.
CmauuBaHue u kanuaiapHle aenenus. 1ennoeoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypvl cO CKOPOCMbIO MENI0B020 OBUICEHUS
yacmuy.

Buytpennsass sHeprus. Cnocobvl  uzmeHeHus — GHYMpeHHel  OHepeUl:
menJionepeoada u cogepuierue pabomol. Buosl mennonepeoauu. menionpo8ooHoCy,
KOHGEKYUsl, UsnydeHue.

KonmdecTBo TemnoTel. Yoenvhas mennoémkocms sewecmeéa. 1enioobmern u
menjiogoe pasHogecue. Ypaguenue meniogoz2o baniauca.

lInasnenue u omeepoesanue KpuCmaiiuyeckux gewjecms. Yoenonas menioma
naaenenus. Ilapoobpaszoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvuasn
menjoma  napooopaszo8amus.  3aBUCUMOCHMb  MEMNepamypvl — KUNeHus  om
ammocgheprnozo daenenus. Brasxcnocms 6030yxa.

OHeprus TOIIMBa. YoenvHas menioma c2opanusl.

Ipunyunsvr pabomer mennosvix osucameneu. KIIJ] mennogoeo osucamers.
Tennosvie 0sucamenu u sauuma okpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawjerus duepeuu 8 menniogvix npoyeccax (MC).

Hemoncmpayuu
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1.  Habmronenue OpOyHOBCKOTO JIBUKEHUSI.

2. Habmonenue nuddysumn.

3.  HaGmronenwue siBeHUN CMauMBaHUS U KalTWLISIPHBIX SIBICHUH.

4.  HaOxroneHue TEIIOBOTO PacIIUpEHUs Tedl.

5.  M3meHeHue naBieHMs rasa Npu U3MEHEHMH 00BEMA M HAarpeBaHUH WIIH
OXJIQXKICHUH.

6.  IIpaBuia usmepeHus TeMIepaTyphl.

7. Buap! Terutonepenaum.

8. OxnakieHue Ipy COBEPUICHUH PabOTHI.

9 HarpeBanue npu coBepiieHIH pabOThl BHEITHUMH CUJIAMH.

10. CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BELIECTB.

11. HaGmonenue kumeHws.

12. HaGmromeHre moCTOSHCTBA TEMIIEPATYPHI TIPH TUIABJICHUM.
13. Mopaenu TENJIOBLIX ABUTATEIIEH.

Jlabopamopnsie padomul u onvimul

1. OnbITel IO OOHAPYXKEHUIO JACUCTBUSL CHJI MOJIEKYJSIPHOTO MPUTSKEHUS
(2/1eKMmpPOHHAA 0eEMOHCIMPAYUSL).

2. OnbITHI 1O BRIPALTMBAHUIO KPUCTAIIOB TOBAPEHHOW COJIM UJTK caxapa.

3. OnpITel MO HAOJIONEHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, KUJIKOCTEH U
TBEPJIBIX TEIL.

4. Omnpenenenue qaBiaeHUS BO3IyXa B 0a/UIOHE MITPHIIA.

3. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCThH JABJICHHS BO3JYyXa OT €ro
00BbEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIposepka eunomesvl TUHENHOU 3A8UCUMOCMU OJIUHBL CIMONOUKA
HCUOKOCIU 8 MEPMOMEMPUYECKOU mpyOKe Om memMnepamypul.

7. HaGmionenne u3MeHeHUs: BHYTPEHHEH OHHEpPruM Tejaa B pe3yjbTare
TerIonepeayl U paboThl BHEITHUX CHJL.

8. HccnenoBanue sBieHHs] TEIJI0OOOMEHAa MpPU CMEIIMBAHUM XOJOJHOM U

ropsiueu BOJIBL.

9. Onpeodenenue konruuecmea menjiomol, NOJAYYEHHO20 8000U NPU MENI00OMEHE
C HazpemuviM MemaiiudecKum YuiuHoOpoM.

10. HccnenoBanue npoluecca ucnapeHusl.

11. OnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH BO3AyXa.

12.  Onpeoenenue yoenvHou meniomol niagieHus 1vod.

Paszpnen 7. JiekTprnyecKue 1 MATHUTHbIE SIBJICHUS

Onexmpuzayus men. JIBa poja >IEKTPUYECKHX 3apsioB. BsamMopeilicTBue
3apSYKEHHBIX TEJI.

OnekTpuyeckoe noiue. [lpunyun cynepnozuyuu 31eKmpudeckux noieu (Ha
Ka4ecmeeHHOM YPO8HE).

Hocumenu snexmpuueckux 3apsao0o8. InieMeHmapHblil 91eKMpUdecKuti 3apso.
Cmpoenue amoma. IIpoBOHUKH U TUANEKTPUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOTIO
3apsija.
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OnexkTpudyecKkuid TOK. VYcnosus cywecmeosanusi 351eKmMpuyeckozo mokKda.
HcTouHMKNM TMOCTOSIHHOTO TOoKa. JIeMcTBUS 3lEKTpUYEecKOoro Toka (TeruioBoe,
XUMHUYECKOE, MATHUTHOE). DIeKMpUyecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabora W MOIIHOCTH AJIEKTPUUYECKOTO TOKa. 3akou Jicoyns—J/lenya.
Onexmpuueckue yenu u nompebumenu INEKMPUYECKOU IHepeuu 6 Oblmy.
Onektpuueckas uenb. Cuiia Toka. DJeKTpuueckoe HanpsbkeHue. ConpoTHUBIICHUE
POBOJHUKA. YOenbHoe conpomusneHue eewjecmea. 3akoH OMa NSl ydacTKa LIETH.
[TocnenoBarenbHOE W MapajyIeibHOE COEAUMHEHHE MPOBOJHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtostHHBIE MarHuThl. B3auMOEHCTBHE MMOCTOSIHHBIX MAarHuToB. Mazsnummoe
none. Macnumnoe none 3emau u e2o 3Havenue 0ns xcusnu Ha 3emne. Onovim Ipcmeoa.
Mazcnumnoe none snexkmpuuecko2o moxa. llpumenenue 21eKmpomazHumo8 8 mexHuxe.
eiicmeue macnumno20 nos HA NPOBOOHUK C MOKOM. IIeKmpoosucameinb
nocmosanHo2o moka. Hcnonvsoganue snekmpoosucameneil 6 MEXHUYeCKUx ycm-
poucmeax u Ha mpamucnopme.

Onvimur @apaoes. HAenenue snexkmpomacuumnuoi unoykyuu. I[lpasuno Jlenya.
Inexmpoeenepamop. Cnocoodowl NOAYUeHUsL INEKMPULECKOU dIHepaul. DICKTPOCTAHITUN
Ha BO30OHOBIIIEMbIX HICTOYHUKAX YHEPTHUU.

Jemoncmpayuu
DJIeKTpU3aLus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
Y CTpOMCTBO U AEUCTBUE IIEKTPOCKOIIA.

DIeKTpoCcTaTU4ECKast HHAYKIIHUSL.

3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsJIOB.

[IpOBOAHMKY U TUDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

M cTOYHNKM TOCTOSTHHOTO TOKA.

JIeCTBUS DIEKTPUYECKOTO TOKA.

10.  DnexTpu4eckuil TOK B KHUJKOCTH.

11. Ta3oBblii pasps.

12. H3mepeHue CUiIbl TOKa aMIIEPMETPOM.

13. H3mepeHue 31eKTpUYECKOro HalpsKEHHS BOJIBTMETPOM.

14. Peocrar u marasuH CONPOTHUBIICHUM.

15. B3zaumonencTBue MOCTOAHHBIX MArHUTOB.

16. MopaenupoBaHue HEBO3MOKHOCTH pa3/ielIEHUs [TOJKOCOB MarHUTA.

17. MopaenupoBaHHE€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHuTOB.

18.  OmbIT Dpcrena.

19. MarHuTtHO€E noJie Toka. JNeKTPOMAarHur.

20. JlelicTBHE MarHUTHOIO IOJISI HA IPOBOJIHUK C TOKOM.

21.  DeKTpOoABUTaTENb NOCTOSIHHOTO TOKA.

22. HccnenoBaHHE SIBJICHUS 3JIEKTPOMArHUTHOW UHAYKIWH.

23.  OmnbiTel Papajes.

24. 3aBHCHMOCTb HANPABJICHUS HHAYKIMOHHOIO TOKa OT YCJIOBUU €r0
BO3HUKHOBEHMUS.

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

1. OneITel 1O HAOMIOAEHUIO DJCKTPHU3AIMH TeN WHAYKIUEH W TpU
COTIPUKOCHOBEHUH.

2. HccnemoBaHuwe NEWUCTBUS AICKTPUYECKOTO TOJS Ha TPOBOIHUKH U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOoThI IEKTPUUECKOH IETTH MOCTOSTHHOTO TOKA.

4.  HW3wmepeHue u peryanpoBaHUE CUIIBI TOKA.

3. N3mepenne u peryImpoBaHue HAIIPSIKEHHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, udyuje2o yepe3 pe3ucmop, om
CONPOMUBTICHUSL PE3UCTOPA U HANPSICEHUS HA Pe3UCmope.

7. Onwvimul, OoeMoHcmpupylowue  3a8UCUMOCHb INEKMPUYECKO20
conpomuenenus nposoOHUKA Om e20 OJUHbL, NIoWAOU NONEPEeYHO20 CeyeHUs U
Mamepuana.

8. Ilposepxa npasuna cnodiceHus HANPAXCeHUll NPuU NOCLeO008aAMeENbHOM
COeOUHeHUU 08YX Pe3UCOPO8.

9. Ilposepxa npasuna 01 Cuivl MOKA NpU NAPALIETbHOM COeOUHEeHUU
Pe3UCMopos.

10.  Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYILETO YEPE3 PEIUCTOP.

11. OmnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrTope.

12.  HccnenoBaHue 3aBUCMMOCTU CHJIBI TOKA, HAYLIETO Yepe3 JaMIIOUKy, OT
HaIpsKEHUS Ha HEW.

13.  Onpeodenenue KII/[ nacpesamerns.

14. HccnenoBaHre MarHUTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. HW3yueHwe MAarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TMIPU  UX
00BEIMHEHUH U PA3/ICIICHUN.

16. HccnenoBaHue IEMCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnpITel, JIEMOHCTPUPYIOLIHE 3aBHCUMOCTb CHJIbI B3aUMOJAECHCTBHS
KATYLIKU C TOKOM M MarHuTa OT CUJIbl TOKAa U HAIlPaBJICHUS TOKA B KaTYIIIKE.

18.  M3yuyeHwue IeCTBHSI MAarHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomuvl 31eKmpo08U2ames.

20. Hsamepenue KIIJ] anexTpoaBuraTeabHON YCTAaHOBKHU.

21. OnbITel N0 MCCIEAOBAHUIO SIBIICHHUS HIEKTPOMArHUTHOM WHIYKIIUU:
MCCIIEIOBAHNE U3MEHEHU 3HAYEHUS U HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsA

Mexanuueckoe JBWKeHuHe. MarepuanpHas Touka. (CHcrema  OTcuéra.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHUS. PaBHOMEpHOE MNpsSMOIMHEIHOE
nBUKeHUe. Hepasnomepnoe npsamonuneiinoe osudicenue. CpenHsIss u MHOBEHHA
CKOpOCMb mena npu HEPAGHOMEPHOM OBUIICEHUU.
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Yckopenue. Pasnoyckopennoe npamoaunetinoe Osudicenue. CBOOOAHOE
nageuue. Onvimot [ anunes.

Jluneuinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepsbiii 3akoH HperotoHa. Bropout 3akoH Herotona. Tperuit 3akoH HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus. cuia mpeHus CKOAbAHCeHUsl, CUld
MpeHUsl NOKOs1, Opyaue UObl MPeHUs.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TITOTEHHs. YCKOpeHHEe CBOOOJHOTO
nanenus. [euoscenue nianem eokpye Coanya (MC). Ilepeas kocmuyeckas ckopocme.
Hegecomocmo u nepecpysxu.

PaBHOBecue maTtepuanbHOW TOUKH. Ab6conomno meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocbio epaujeruss. MoMeHT cunibl. [{enmp msocecmu.

Nmnynec Tena. Mzmenenue umnynvca. Mmnynvce cunvl. 3aKOH COXPaHEHUS
uMmityibsca. Peaktusnoe asuxenue (MC).

Mexanuyeckas padoTa 1 MOIIHOCTh. PaboTa cun TsskecTu, ynpy2ocmu, mpeHus.
Ceazb  ouepeuu u pabomsi. lloTeHIMaANbHAS SHEPrus Teja, MOAHATOrO HaJ
NOBEPXHOCTBIO 3eMIH. [lomenyuanvras snepeus cocamou npydcunvl. Kunetnueckas
sHeprusi. Teopema o Kumemuueckou sHepuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPIuMu.

Jemoncmpayuu

1. Ha6nronenne MexaHn4ecKoro ABUKEHUS TeJla OTHOCUTEIHLHO Pa3HbIX TEI
OTCY€ETA.

2. CpaBHeHUEe MyTeld W TPACKTOPUN JABUIKEHHS OJIHOTO M TOTO XK€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

3. N3mepenne ckopoCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBHXKEHUSL.

4, Uccnenoanune npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

3. Habnronenue aBMKEHUs Tela M0 OKPYKHOCTH.

6. HaOnronenne MeXaHMYECKUX SBJICHUM, IPOUCXOJAIIMX B CHCTEME

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

7. 3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl Teja U JEHCTBYIOIICH Ha HEro
CHJIBI.

8. HaOmronenue paBeHcTBa CUJI PU B3aMMOICHCTBUM TEJL.

9 N3meHeHue Beca Tela Mpu yCKOPEHHOM JIBUKECHUH.

10. Ilepemauya ummnysbca Ipy B3aUMOJAEHCTBUU TEN.

11. TIIpeobpa3oBanus YHEPTUH MPU B3aUMOACUCTBUU TEIL.

12. CoxpaHeHue UMITyJIbCa IIPU HEYNPYTOM B3aUMOJACHCTBUU.

13.  CoxpaHeHHe UMITyJIbCa MTPH A0COTIOTHO YIPYTOM B3aUMOJCHCTBHH.

14. HaGmroneHnne peakTHBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON YHEPTUH ITPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHHME MEXaHMUYECKONM OSHEpPruuM Ipu JBUKEHUU Tela IOoJ
JEeHCTBUEM NPYKUHBIL.

Jlabopamopnsie padomul u onvimul
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1.  Koucmpyuposanue mpaxma 015 pazeona u 0aibHeuue20 pagHoMepHO20
OBUIICEHUS WLAPUKA UTIU TETIeHCKU.

2. Omnpenenenrue cpeaHell CKOPOCTH CKOJBXEHUS OpyCcKa WM JIBHOKCHHS
IIapyKa 1mo HaKJIOHHOM ITOCKOCTH.

3. OmnpeneneHre yCKOPEHHS Tella MPU PABHOYCKOPEHHOM JBWKCHHUHU TIO
HAKJIOHHOH IJIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH ITYyTH OT BPEMEHH IPHU PaBHOYCKOPECHHOM
JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

5. Ilposepra eunomeswvi: eciu npu pPasHOYCKOPEHHOM OBUdNCEHUU Oe3

HAYANbHOU CKopocmu nymu omHocAamcsa KAk pﬂd HEeUeMmHbIX Yucenr, mo
coomeemcmeyrowue nPpomMeNCYmKu 6peEMeru 00UHAKOBWL.

6. UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHHUSI OT CHJIbI
HOPMAaJILHOTO JIABJICHHUSI.

7. Onpenenenue KodHPUIIMEHTA TPEHUS CKOJIbKEHUS.

8. Onpenenenue KECTKOCTH MPY>KUHBI.

9. Onpenenenre pabOThl CUITBI TPEHUSI TIPU PABHOMEPHOM JBUKEHUU TeJa

10 TOPU30HTAIILHON MOBEPXHOCTH.

10. Omnpenenenne paboTbl CWIbBl YOPYrOCTH TpU  MOABEME TIpy3a
C MCIOJIb30BAaHUEM HEMOJBHXKHOTO U MOABUKHOTO OJIOKOB.

11. HM3yueHue 3aKkoHA COXpPAHEHUS YHEPTHUU.

Paznen 9. Mexanuveckue KoJjie0aHNs U BOJTHbBI

KonebarensHoe nBrkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUN: TIEPHO/I,
4acToTa, aMILIUTyna. Mamemamuueckuii u npyxcunnvii masmuuku. llpespawenue
9HepauU Npu Ko1e6amenbHOM OBUNCEHUU.

3aryxatontue konebanus. BeiHy)neHHbIe KoeObanus. Pe3oHaHc.

Mexannueckre BOJIHBL. CBOWCTBA MEXaHMYECKUX BOJH. [IpodonibHbie u
nonepeunvie 80Hbl. [[MUHA 80IHbL U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80JIHbL 8 MEEPOOM meie, ceticmudeckue 8oanbl (MC).

3ByK. I pomrocmo 38yka u evicoma moHa. Ompadicenue 38yka. Mngpaszsyx u
VIbIMPA38YK.

Jemoncmpayuu

1.  HaOmronenue konebGaHMi Ten MOJA ACHCTBHEM CHIIBlI TSDKECTU M CHUJIbI
YOPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

3. Habmoienue BeIHYX/IEHHBIX KOJI€0aHUI U pe30HaHCcA.

4.  PacmnpoctpaneHue mMpoJOJdbHBIX U MOMEPEYHBIX BOJIH.

3. Habmoienne 3aBUCUMMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.

6. AKyCTHYECKUM PE30OHAHC.

Jlabopamopnsie padomul u onvimul

1. OnpeneneHre YacToThl M TEpHOJa KoJeOaHUH MaTeMaThuyecKoro
MasiTHUKA.
2. Omnpenenenre 4acTOThl U NEpHOJa KOJIeOaHW MPY>KMHHOTO MasiTHUKA

(2/1eKMmpPOHHAA 0eEMOHCIMPAYUSL).
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3. HccnenoBanue 3aBUCUMOCTH NEPHO/a KOJIEOaHU TTOIBEIICHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

4. HccnepoBanue 3aBUCMMOCTM — Mepuofa  KoJieOaHUM MNPy KUHHOTO
MasiTHUKa OT MacChl Ipy3a (271eKmpOHHAA 0eMOHCMPAYU).

5. [IpoBepka HE3aBUCUMOCTHU MEpUOa KoJieOaHUM rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl rpys3a.

6. OnpITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTbh IEpuoAa  KojeOaHHit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. N3mepenne  ycKOpeHHsT  CBOOOJHOTO  TAJCHUS  (971eKMPOHHAsA
demoncmpauusi).

Pasznen 10. DnekTpoMaraHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI

ONEeKTpOMarHuTHOE  MoJIe.  OJIEKTpOMarHuTHele  BOJHBL.  Ceoticmea
anekmpomazHumuvlx  6oaH. ILllkana snekmpomachummubix 6oaH. HMcnonvzosanue
INEeKMPOMASHUMHBIX 80JIH O COMOBOU CEA3U.

OnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoyIHOBbIE CBOMCTBa

CBETA.

Jemoncmpayuu

1. CBOICTBA PEKTPOMATHUTHBIX BOJIH.

2. BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnsie pabomuot u onvimor*

1. W3ydyeHne CBOMCTB 3JMEKTPOMATHUTHBIX BOJIH C TOMOIIbIO MOOUIIBHOTO
tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHUS

JlyueBast moniens cBeta. MIcTouHUMKM cBeTa. [lpsamonunennoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3axkoH
ompasicenusi ceemad.

[Ipenomnenue cBera. 3akOH MpelaomiieHUsi cBeta. [lonnoe 6Hympennee
ompadicenue ceema. Hcnonv3oeanue NOIHO20 6HYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xon mnyuedr B numH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocmov u
0AIbHO30PKOCMb.

Pasznooicenue 6enoco ceema 6 cnekmp. Onwvimul Hviomona. Cnoowcenue
CNEeKMpAalbHbIX YEEMO8.

Hemoncmpayuu
IIpsAMonMHEHOE pacIpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomienue cBera.

OnrTuueckuii CBETOBO.

Xon nydyelr B coOuparoliei JInH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIMH3E.
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8. [Tomy4yenune n300pakeHni ¢ TOMOIIBIO JINH3.

9. [Tpunnun aeiictBus horoanmnapara, MUKpOCKOIA U TEJIECKOMA.
10. Mopenb rinasa.

11. PasnoxxeHue 6ey0ro cBeTa B CIIEKTP.

12.  Tlomyuyenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1[BETOB.
Jlabopamopnsie padomul u onvimul

1. HccnepoBanue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOIO Jiyda OT yria
MaJICHUS.

2. N3yuenne xapakTepuCTUK N300paXeHUs MTPEAMETa B TNIOCKOM 3epKalie.

3. Uccnenosanue 3aBUCUMOCTH yTiia MIPEJIOMIICHHS] CBETOBOIO JIyda OT yrijia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIIO».

4. [Tomy4yenune n300pakeHNi ¢ TOMOIIBI0 COOMPAFOITICH JINH3HI.

5. Omnpenenenre (HOKYCHOTO PaCCTOSIHUS U ONITHYECKOUW CHUITBI COOMPAFOIIICH
JIUH3BI (21eKMPOHHAA 0eMOHCMPAYUSL).

6. OnpITel MO pa3lIOKEHUIO OENOro CBETa B CHEKTP (I1eKmpoHHAaA
oemoncmpauusi).

7. OnbITHl MO BOCHOPUSITHIO IIBETA MPEAMETOB MPU UX HAOIIOIEHUU Yepes

[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble IBJIeHUSA

Onvimovl Pezepgopoa m mnanetapHas Mojenb atoma. Moxens atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmol.

PannoaktuBHOCTE. Anvgha-, 6ema- u eamma-uznyuenus. CTpoeHHE aTOMHOTO
anpa. Hyknonnas mooens amomnozo siopa. Mzomonwi. Paduoaxmueénsie npespawyeHus.
Ilepuoo nonypacnaoa amomuwix soep.

SAnepHpie peakuu. 3aKOHBI COXPAHEHHsS 3apsSIOBOIO W MacCOBOTO YHCEIN.
Peaxyuu cunmesa u oenenus soep. Ucmounuxu suepeuu Coanya u 36€30 (MC).

SnepHas »HepreTHka. /Jleliicmsus paouoaKmuGHuIX UNYYEHUU HA JiCUBbLE
opeanuzmol (MC).

Jemoncmpayuu

1. CnekTpbl U3TYYEHHUS U TIOTJIOMICHUS.

2. CnekTpsl pa3IuyHbIX Ta30B.

3. CnekTp Bogopo/a.

4. Habmonenue TpekoB B kamepe Bunbcona.

3. Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Peructpanus usinydeHus NpupoAHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimul

1. HabniooeHnue cniowHuIX U TUHEUYAMbIX CNEKMPOS8 U3V UEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIMHM YACTHULIBI 10 TOPMO3HOMY
nyTH (1o gotorpadusm) (31eKMPOHHAA OEMOHCMPALUL).

3. N3mepenue pagnoakTUBHOTO POHA (971€KMPOHHAA OeMOHCMPAU).
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IToBTOPUTEIBLHO0-0000IHAOIMIT MOYIb

[ToBTOpUTENHEHO-00001AIOIIMKA MOJTYJIb TIPEIHA3HAYEH JJIsl CUCTEMATU3ALNK U
0000111eHHs] TPEMETHOTO COJEP>KaHUS U OTbITA ACSITEIbHOCTH, MPUOOPETEHHOTO TIPU
U3YYEHHUH BCEro Kypca QU3HKHU.

[Ipy “3ydyeHUM JAHHOIO MOXYJS PEaTU3YHOTCS U CUCTEMATH3UPYHOTCS BUJIbI
JEeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECNEeYMBAETCA IOCTHKEHHUE MPEAMETHBIX U
METaINpeIMETHBIX IIJIAHUPYEMBIX PE3YJIHTATOB O0YyUEHHUS, (DOPMUPYETCS ECTECTBEHHO-
Hay4Has IPaMOTHOCTb: OCBOEHUE HAYYHBIX METOA0B UCCIICOBAHHUS SIBJICHUMN IPUPOIBI
U TEXHHUKH, OBJAJCHUE YMEHHUSMHU OOBSICHATH (PU3MUYECKUE SBJICHUS, MPUMEHSS
IIOJyYECHHbIE 3HAHWs, pelarb 3aJadyd, B TOM 4YHUCJIE KAadyeCTBEHHBIE U
DKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBHO AESTEIbHOCTHBIN XapaKTep AAHHOIO pasjenia peain3yercs 3a
CYET TOT0, YTO yYAIIMECS BBIIIOIHAIOT 3aJaHNsI, B KOTOPBIX UM IIPEJIaracTcs:

" Ha OCHOBE TMOJYYEHHBIX 3HAHMI paclo3HaBaTb W HAYYHO OOBACHSTH
(du3nYecKUe SBJICHUS B OKPY>KAIOIIEH MPUPOJIE U MOBCEIHEBHON KU3HH;

" HCIOJB30BATH MOJI PYKOBOJICTBOM MEAAr0Ora HayYHbIE METOABI UCCIEN0BAHUS
(U3MYECKUX SBICHUM, B TOM 4YHUCJIE JJII MPOBEPKH THUNOTE3 U TOJyYEHHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C OMOPON HA NUIAKTUYECKUN MaTepHasl Mociie OOCYXKIEHUs ¢
[earoroM Hay4Hble OCHOBBI Hauboiee BaXKHBIX JOCTHXKEHH COBPEMEHHBIX
TEXHOJIOTMM, HallpUMEp, MPAKTUYECKOTO HCIIONB30BAHMS Pa3JIUYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPAILICHUS M COXPAHEHHsI BCEX WU3BECTHBIX BHUIOB
DHEPI'UHu.

Kaxxnas n3 TeM JaHHOTO pas3ena BKI0YAET IKCIIEPUMEHTAIBHOE HCCIIETOBAHUE
0000mIaloNIero xapakrepa Ha YCMOTpPEHHE IeJarora u mnpu ero nomomu. Paznen
3aBeplIaeTcs MPOBEJCHHUEM JTUAarHOCTHUECKOM M OLIGHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B memom pesyibTaThl ocBoeHUs oOydaromumucs ¢ 3I1P ydeOHoro mpemmMera
«Du3uka» TOJDKHBI COBMIAAATh C pe3yiabTaTaMu denepabHON paboueli mporpaMmsl
OCHOBHOTI'O 00IIIETO 00pa30oBaHMUs.

HaunbOosee 3HaUUMBIMHU SIBIISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbrare nzyuenus UMk Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y
oOyuaromierocs ¢ 3[1P 6ynyT cpopMupoBaHbl cleAyOmMnue TMYHOCTHBIE PE3yIbTaThl B
YacTH:

1) maTpuoTUYECKOTO BOCIIUTAHUS:
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IIPOSIBICHHE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOMN
(bU3nYeCcKO HAYKH;

LEHHOCTHOE OTHOUIEHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) rpa)/1aHCKOI0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYKJIE€HUHM OOLECTBEHHO-3HAYUMBIX U
ATUYECKHUX MpOOJEM, CBS3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHHM
(1)5637197

OCO3HAaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPUHLHIIOB B JIE€ATEIbHOCTH
YYEHOrO;

3) 3CTETUUYECKOT0 BOCIIUTAHUSI:

BOCTIPUATHE SCTETUUYECKHX KadyeCcTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
ITOCTPOEHUSI, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTU HAY4YHOT'O TTO3HAHMUSL:

OCO3HAHHUE LIECHHOCTH (PU3NYECKON HAYKH KaK MOILIHOTO HHCTPYMEHTA O3HAHUS
MUpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BaYKHEHIIEH COCTABIIAIOICH KYJIbTYPBI;

pa3BUTHE HAy4yHOU JIOOO3HATEIBHOCTH, HHTEpPEca K MCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

5) dopMupoBaHUs KyJIbTYPbI 310POBbSl U SMOLIMOHAIILHOTO 0J1aronoxydusi:

OCO3HAaHHWE IIEHHOCTH Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TE€XHOJOTMYECKOM MHUpPE, BXKHOCTH IPABUJI O€30I1aCHOTO MTOBEACHMSI Ha TPAHCIIOPTE,
HAa JIOpOrax, C 3JIEKTPUUYECKUM U TEIUIOBBIM 000pYAOBaHUEM B JOMAITHHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa HAa OLIUOKY
Y TAKOTI'0 e MpaBa y APYroro 4ejaoBeKa;

6) TPyZIOBOTO BOCIIUTAHUS:

7) aKTUBHOE y4YacTHE B PEIICHHM NPAKTUYECKHUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHU3allMd, HACEJICHHOTO  IMYHKTa, POAHOrO  Kpas)
TE€XHOJOTMYECKOM M COLMAJIbHOM HAINpaBIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE U
(bu3nuecKux 3HaHUI;

MHTEPEC K MPAKTUUYECKOMY U3YUEHUIO PO eccuil, CBSI3aHHBIX C (PU3UKOM;

8) 3KOJIOTUYECKOTO0 BOCITUTAHMS:

OpUEHTalMsl Ha IMpUMEHEHHE (PU3MUECKUX 3HAHUW JJI1 pelIeHus 3ajad B
o0JjacTu OKpyXarolle cpenbl, MJIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOKHBIX
MOCJIEACTBUH ISl OKPYKAIOLIEH CPEbI;

OCO3HaHHE TJ00ATbHOTO XapakTepa HSKOJIOTMYECKHUX MpoOJeM U MyTed HX
peLIeHUS;

9) apanTanuu K U3MEHSIOIUMCS YCIOBHAIM COLIMAIIBHOM U IPUPOJAHON CPEbI:

NOTPEOHOCTH BO B3aMMO/ICHCTBUHU MPH BBIMOJTHEHUN UCCIIEIOBAHUN U TPOESKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTUX;

NOBBIIIEHHE YPOBHSA CBOEl  KOMIIETEHTHOCTM  4Y€pe3  MPAKTUUYECKYIO
NESATEIbHOCTD;

NOTPEOHOCTh B (POPMUPOBAHNUN HOBBIX 3HAHUI, B TOM 4ucie POPMYIUPOBATH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHHE J1e(hULIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B o0nacTu
(11)56371:97
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IUTAHUPOBAHKME CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHU;

CTPEMJICHHE aHAJIM3UPOBATH U BBISIBIISTH B3AUMOCBSI3HM MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOJIb30BAaHUEM (DU3UUECKUX 3HAHUM;

OLIEHKa CBOMX JIEUCTBUH C YYETOM BIHMSHUSA Ha OKPYXKAIIIYI0 Cpeny,
BO3MOYHBIX TJI00QJIBHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ognaodenue ynugepcaibHblMu yUeOHbIMU NOZHAGAM EIbHBIMU OCUICHBUAMU:

1) 6a30BbIC JIOTHYECKUE ICUCTBUS:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBECHHBIE MPU3HAKN 0OBEKTOB (SBICHU);

yCTaHABIIMBaTh CYIICCTBCHHBIH MPHU3HAK KIACCU(PUKALNN, OCHOBAHHS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paccMaTpUBAaeMbIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3NIECKUM SIBIICHUSIM;

BBISIBIISITH IPUYHUHHO-CIICJICTBEHHBIE CBSI3U MPU U3yUYEeHUN (PU3HUECKUX SIBJICHUIN
Y TPOIIECCOB, IPOBOJIUTH BBHIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIJIFOUCHHM, BBIJIBUTATh TUTIOTE3bI O B3aUMOCBS3SX (DM3MUYECKUX BEIMYWH, MPU
HEOOXOAMMOCTH IO/ PYKOBOJCTBOM YUHUTEIIS;

BbIOMpaTh CIOCOO pemieHus ydeOHOW ¢u3nyeckol 3amaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIIeHHUs, BHIOOp HamOoJee TMOAXOAAIIETO C Y4YETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB) IO PYKOBOJICTBOM YUHUTEIIS.

2) 6a30BBIC UCCIICIOBATEIBLCKUAEC JCHCTBHS:

UCTIOJIb30BaTh BOMPOCH! KaK HCCIIENOBATENbCKII HHCTPYMEHT TIO3HAHWS,

NPOBOAWTH 1O TUIAHY OIBIT, HECJIOXHBIA (PU3MUECKHA DSKCIIEPUMEHT,
HeOONbIIOe HCCIeNOBaHUE (PU3UYECKOTO SIBICHHUS, IPH HEOOXOIWMOCTH O]
PYKOBOJICTBOM YUHTEIIS,

dbopmynupoBaTh OOOOIIEHWS ¥ BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIO/IEHUS, OTBITA, UCCIIEJOBAHMS C OTIOPON Ha IJIaH/aIrOPUTM.

3) pabota ¢ nHbOpMAaITHE:

MPUMEHSTH PA3IMIHBIE METOIbI, THCTPYMEHTHI U 3aIIPOCKHI IPH TIOUCKE U 0TOOPE
uH(GOpPMAaLMU WM JaHHBIX C YY€TOM NPEIIOKEHHONW ydueOHOM (QU3ndecKoi 3aaauu,
IpY HEOOXOIMMOCTH TI0]T PYKOBOJICTBOM YUHUTEJIS;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh NH(DOPMALIUIO PA3TMYHBIX BUIOB B (OPM
NPECTABICHNUS;

CaMOCTOSITEILHO  BBHIOMpaTh  ONTHUMAIbHYIO  (GopMy  TpeacTaBiICHUS
UHPOpMAIMU W WUTIOCTPUPOBATh peIlaeMble 3a7add HECIOXHBIMUA CXEMaMH,
auarpaMMamu, HHOU rpaduKoi 1 MX KOMOMHAIMSIMH, TIOJT PYKOBOJACTBOM yUHUTEIIS.

Ognaoenue YHUBEPCAIbHBIMU yueonvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obmenue:

B XOJI€ 00CYXKIeHUSI y4eOHOTO MaTepuaa, pe3yJbTaToB IA00PaTOPHBIX padOT U
MIPOEKTOB 3a7[aBaTh BOMPOCHI MO CYIIECTBY 00CY)IaeMOI TeMbI M BBICKA3bIBATh UJIEH,
HAIIEJICHHbIE Ha PellIeHUe 337a4u U MOJIep KaHue 0J1aroenaTeaIbHOCTH OOIICHHUS;
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COTIOCTABJISITh CBOM CYXACHHS C CYXJIEHUSMHU APYTUX YYACTHHKOB JMajora,
OOHapyXUBaTh Pa3ININE U CXOACTBO TTO3UIIHIA;

BBIp2XaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHhMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABIATh PE3YNbTAaThl BBITIOJHEHHOTO (PH3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA).

2) coBMECTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

MOHMMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHONW M WHIWBUIYaTbHOU
paboThI IPH PEIICHUN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATD LM COBMECTHOU JNEATEIBHOCTH, OPTaHU30BBIBATH IEUCTBUS 1O €€
JOCTHKEHHIO: PACTIPEACIISATH POJIH, OOCYKAATh MPOIIECCHl U PE3yIbTaThl COBMECTHOM
paboThI, 00001aTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITMIOJHATh CBOIO 4YacTh pabOThI, JAOCTUTas KayeCTBEHHOIO pe3yibTara IO
CBOEMY HampaBICHUIO U KOOPIAUHUPYS CBOU ACUCTBUS C APYTUMU YJICHAMH KOMaH/IbI;

OIICHWBATh KAauyeCTBO CBOEro BKJIaJa B OOMMH NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aHMMOJICHCTBHSL.

Ognaodenue ynugepcaibHblMu YUeOHbIMU PECYyTAMUGCHBIMU OCUICHBUAMU:

1) camoopranu3zanusi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIUAX, TPEOYIOMUX IS
penieHus GU3NIeCKUX 3HAHW;

OPHUEHTHPOBAThCS B  PA3JMYHBIX  TMOJAXOAAX  MPUHATUS  pEHICHHA
(MHAMBUAYATBHOE, PUHATHAE PEIICHUS B TPYIIIE, MPUHATHE PEIICHUN TPYIIION);

COCTaBIISITh AITOPUTM pelIeHus: (PU3NUeCKOM 3aauu WK IJIaHa UCCIIEA0BaHUs
C y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, MOl PYKOBOACTBOM
YUHUTEIIA.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CHUTyallUM W Tpenjarath IUlaH €€ W3MEHEeHHs, MpH
HEOOXOMMOCTH TI0]] PYKOBOJICTBOM YUUTEIIS;

OOBSCHAT,  TPHYUHBI  JIOCTIDKEHUS  (HENOCTIDKEHHWsS)  PE3yJIbTaToB
JESTeNbHOCTH, JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIH U YCIOBUSIM.

3) SMOIIMOHALHBIA WHTEIUIEKT:

CTaBUThH ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WJIM JUCKYCCHU Ha
HAY4YHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTHKY IPYTOro.

4) npuHaTHe ce0s U APYTUX:

npu3HaBaTh CBOE MPABO HA OLIMOKY MpU PEHICHUH (PU3NYECKUX 337ad WU B
YTBEPXKACHHUIX HA HAYYHbIE TEMBI 1 TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

TpeGoBaHus K NMpeAMETHBIM pe3yJabTATaM OCBOCHHUSI Y4eOHOI0 mpeaMera
«@Pu3ukay», pacnpeaejeHHble 110 roaaM 00y4eHust

PesynbpTrarel mo romam (GopMynHpyrOTCS MO NPUHIUMY J0OABICHHS HOBBIX
PE3YNbTATOB OT I'OJA K TOy (pe3yJIbTaThl 04€PEIHOr0 ro1a M0 YMOIYAaHUIO BKIFOYAKOT
pe3yNbTaThl NPEABIAYIIUX JIET).
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7 KIIACC

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YPOBHE JOJDKHBI — OTpa)aTh

c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

OpUEHTHPOBATHCS B TOHATHUAX U ONEPUPOBATH MMU Ha 0a30BOM YpOBHE:
busznueckue U XUMHUYECKUE SIBJICHHS; HAOJIOACHHE, SKCIIEPUMEHT, MOJEIb,
TUIOTE3a; €AWHUIBI (U3MYECKUX BEJIMYMH;, aTOM, MOJIEKyJa, arperaTHbIe
COCTOSIHUSI BelecTBa (TBEpIOE, >KHUIKOE, Ta3000pa3HOE); MEXaHHYECKOoe
IBUKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEMHOE), TPaeKToOpHs,
paBHOAEHCTBYOIIas cuJl, AedopManus (yrnpyras, jIacTu4ecKas), HeBECOMOCTb,
COOONIAOIIMECS COCY/IbI, C OTIOPOM Ha TUJAKTUUECKUI MaTepuan

pasznuuath sBIeHUS (nuddysus; TemnoBoe IBMKEHHE YacTHI[ BEIIECTBA;
paBHOMEpPHOE  JBIIKEHHE;,  HEPAaBHOMEPHOE  JIBIDKEHHE;  WHEPLUS;
B3aMMOJICIICTBHE TeI; pagHogecue mEEPObIX mel C 3AKPEenéHHOU OCbio
8pawjenus; Tiepeaada AaBleHUs TBEPABIMU TeJIaMH, KHIKOCTIMU U Ta3aMu;
aTMoc(hepHOe 1aBlieHHE; MIIaBaHKe Tell; MPEeBpallleHNs MEXaHUYEeCKON SHEPTUN )
[0 OMMCAHUI0 HMX XapaKTepHBIX CBOWCTB W HA OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (hU3MUecKoe SIBICHHE, MOCTE MPEABAPUTEIHHOTO
00CYXJIEHHSI C T1e/1aroroMm;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (U3MUECKUX SBJICHUM B OKpPYKArOIIEM
MHUpE, B TOM 4YHclie (U3HUECKUE SBJICHUSI B NIPUPOJAE: MPUMEPHI ABUKEHUS C
pPa3IMYHBIMK CKOPOCTSMH B JKUBOW M HEXUBOW MPUPOJE; NEHCTBHE CHIIbI
TPEHUSI B MPUPOJIC W TEXHUKE; BIHMSHUE aTMOC(EPHOTO JaBJICHHS HA KUBOUH
OpraHM3M; IUIaBaHHWE PHIO; pblUard B TEJi€ YEJOBEKa; IMPU 3TOM IEPEBOJIUTH
NpPaKTUYECKYyl0  3aJady B y4yeOHyI,  BBIAENSATh  CYIIECTBEHHbBIE
CBOMCTBa/MPU3HAKHN (PU3NUECKUX SBJICHUH C MMOMOIIBIO MEAArora;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA Tell W (U3UYECKUE SBJICHUS, HCIOIb3Ys
¢du3nUeckue BeNMYMHBI (Macca, 00BbEM, MIOTHOCTh BEUIECTBA, BPEMsl, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC TeJla, CHIIa
TpeHusl, AaBieHue (TBEPAOro Teja, KUIKOCTH, ra3a), BHITAIKUBAIOIIAS CHUJIA,
MexaHudeckasi paboTa, MOIIHOCTb, MJIEYO CUJIbl, MOMEHT CUJIbl, KOO UIIHMEHT
M0JIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHUECKas ¥ MOTEHI[MaIbHAasl SJHEPTHs) C
OMOpOM Ha CXeMy; MpH OINUCAHMM PACKPbIBATh (DUIUYECKUNA CMBICIH
WCIIOJIH3YEMbIX BEJIMYWH, X 0003HAYCHUS U CAUHUIBI (PU3NUECKUX BEIINYUH,
Haxooums opmynsl, cesazviéaouyue OAHHYI0 QUIUYECKYIO BEIUUUHY C OpYeUMU
BeUUUHAMY, CMPOUMb 2PAQUKU  UZVHEHHbIX 3A8UCUMOCHEl QU3UYecKUx
geu4UH ¢ OTIOPOM Ha TUIAAKTUUYECKUI MaTepHualr;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SBJICHHS U MPOLIECCHI, UCIOJIb3YS
paBUJia CJIOXKEHUsS CUJl (BI0JIb OJTHOM TIpsiMOM), 3akow I yka, 3axon [lackans,
3axon Apxumeoda, npasuno paenogecus pviuaza (0J10Ka), «30710moe NPaguio»
MeXaHuKy, 3aKOH COXPAHEHHS MEXaHUYEeCKOW H3HEepruu; MpU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3anNUCHIBAMb €20 MamemMamuiecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM nedazo2a ¢ 00cydicoeHuem niana pabomoi,
OOBSCHATh (PU3UYECKHE SBJICHUS, MPOLIECCH U CBOWCTBA Tell, B TOM YHUCIE U
B KOHTEKCTE CUTYyaliil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: MpH MOMOIIU
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nejarora BBISBISATh MPUYHMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE M3
1—2 noruyeckux maroB ¢ ornopou Ha 1—2 U3y4eHHBIX CBOMCTBA (DU3NUECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelaTth TUIOBbIE pacu€THbIE 3a7aud B 1AeiicTBHE C ONOpPOM Ha aIrOpHUTM,
[pEeIBapUTEIBLHO Pa300pPaHHbBIN COBMECTHO C ME1AaroroM, MCIOIb3ysl 3aKOHbI U
(dbopMyIibl, CBSI3BIBAIONINE (PU3NUECKIE BETMYMHBI: HA OCHOBE aHANIN3a yCIOBUS
3a]a4M 3alKiChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3MUECKHE BETUYMHBI B
dbopMynbl U TPOBOAUTH pacuéThl, HAXOAUTh CIPABOYHBIE JaHHbIC,
HEOOXOUMBIE ISl pEeUICHHs 3aja4, OLCHUBATh PEaJTUCTUYHOCTD MOITYYSHHON
(M3UYECKON BETMYNHEI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIN (PU3NIECKUX
METOJIOB II0CJIE MPEIBAPUTEIBLHOIO OOCYXAECHHS C MENAaroroM; Mpu MOMOIIU
[e1arora B ONMCAHUU MCCIIEIOBAaHUS BbIIEIAThH IIPOBEPSAEMOE IPEAION0KEHNE
(rumoresy), C ONOpPOM Ha JAUJAKTUYECKUH Marepuan pasiuyaTbh U
MHTEPIPETUPOBATh MOJYYEHHBIN pe3yibTaT, HAXOAUTh IOCIE OOCYXIEHUs C
NeAaroroM OMMOKH B XOJI€ OTBITA, JIENIaTh BEIBOJIBI 10 €T0 PE3yJIbTaTaM;
YMETh HAaXOJUTh C HCIOJIb30BAaHUEM LHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 110 HAOMIOACHUIO (PU3MUYECKUX SBJICHUN MM (PU3HUECKUX CBONCTB TEN:
dbopMynupoBaTh MPOBEPSEMBbIE MPEIANOJIOXKEHUs, COOMpaTh YCTAaHOBKY
U3 IPEJI0KEHHOr0 000pYA0BaHNUs C OIIOPOM HAa CXEMY, 3aIIUChIBATh X0/ OIbITa
1 (GOpMyJIUPOBATh BBIBOJIbI 1101 PYKOBOJCTBOM I€Jarora;

BBINOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, Macchl Tena, o0bEMa,
CWJIBI U TEMIIEPATYPHI C UCIIOJIB30BAHUEM AHAJIOTOBBIX U LU(POBBIX TPUOOPOB
C OTOPOM Ha aNTOPHUTM; 3aMUCHIBATh MOKAa3aHUs MPUOOPOB € yUETOM 3aJaHHON
abCOIOTHON TOTPEITHOCTH U3MEPEHHUI;

MIPOBOJIUTH COBMECTHO C NEAAroroM HCCIEI0BaHUE 3aBUCHUMOCTU OJHOM
¢u3nyecKkoil BEIMYMHBI OT JAPYroil C MCIOJB30BAHMEM MPSMBIX H3MEpPEHUM
(3aBUCUMOCTH IIyTU PAaBHOMEPHO JIBWXKYILEroCs Tejla OT BPEMEHHU JIBUKEHUS
TENA; CUTbl MPeHusi CKOAbICeHUs om eeca mena, Kauecmea o006pabomiu
nosepxHocmel men U HE3ABUCUMOCMU CUTbl MPEHUus om  NIouaou
CONPUKOCHOBEHUSI Mel; CUlbl YNPYyeoCmu Om  YOJIUHEHUS  NPYAHCUHDL,
BLIMANKUBAIOWEL CUTbL OM  00bEMA NOSPYICEHHOU Hacmu meaa U Oom
NIOMHOCMU  JHCUOKOCMU, €€ He3a8UCUMOCINU  Om NIOMHOCMU mead, Om
2nybunbl, Ha KOMOPYIO NO2PYIHCEHO MeNo, YCA08Ull NIAAGAHUs mell, YCA08Ull
pasnosecusi pvluaea u 0J10K08); TIOJ PYKOBOJCTBOM I€Aarora y4acTBOBAaTh B
IUTAHUPOBAHUM Y4€OHOTO HCCIENOBaHUs, COOMPATh YCTAaHOBKY U BBIMOJHATH
U3MEpEHUs, CleAys MpenoKeHHOMY IUlaHy, (PUKCHUpOBAaTh pe3yIbTaThl
MOJIyY€HHOM 3aBHCHUMOCTH (PU3UYECKMX BEJIWYUH B BHUJE MPEATOKEHHBIX
Tabnui ¥ rpaduKoB, 1eJaTh BHIBOABI IO Pe3yIbTaTaM HCCIEAOBaHNUS;
IPOBOIUTH KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEIMYMH (IJIOTHOCTh BELLIECTBA
AKHUJIKOCTU U TBEPAOIO TeNa; CUJIA TPEHUS CKOJBXKEHMs; JAaBJICHUE BO31yXa;
BBITAJIKUBAOIAs CUja, NEHCTBYIOIAs Ha IMOTPYKEHHOE B JKUIKOCTb TEJIO;
KOY(Q(PUIUEHT TMOJE3HOrO0 JEHCTBUS HPOCTBIX MEXAHWU3MOB), ClEIys
IpEJI0KEHHON MHCTPYKIUU; IIPU BBIIOJIHEHUN U3MEPEHU 1101 pyKOBOJICTBOM
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nejarora coOuparb HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCIISTH 3HAUYCHUE
MCKOMOM BEJIMYMHBIL;

co0nroaTh MpaBWila TEXHUKM Oe30macHOCTU Ipu paboTe ¢ 1ab0opaToOpHBIM
000pyI0BaHUEM NOCIE NPEABAPUTEIBHOIO 00CYKIEHUS C I1EJar0roM;
COTIOCTABJIATh MPUHLHUIBI JCHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS] COCYbl, OAPOMETp, phIvar,
MOJBIKHBIM M HEMOJBWKHBIM OJIOK, HAKJIOHHAs IUIOCKOCTh C OMOpPOM Ha
IUATAKTAYECKAN MaTepuan,

XapaKTepU30BaTh NPUHLUIBI IEHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPOMCTB NOCJIE MIPEABAPUTENBHOIO 00CYKIEHHUS C IEAAroroM ¢ OIopoil Ha UxX
onucaHus (B TOM 4YHCIE: TOAIMIHUKYA, YCTPOICTBO BOJONPOBOJA,
TUJIPaBIMYECKUN IPECC, MAHOMETP, BBICOTOMED, TOPLIHEBOM HACOC, APEOMETD),
UCIOJb3ysl 3HAaHUA O CBOMCTBaX (U3MUECKUX SIBIEHUH M HEOOXOAMMBIE
¢bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH MPUMEPHI / HAXOAUTh MH(POPMAIHIO O MpUMeEpax MPAKTHUECKOTrO
MCIOJIb30BaHUs GU3NYECKUX 3HAHUN B TTOBCETHEBHOM MKU3HU JJIs1 0OecTieueHus
0e30macHOCTH Mpu 00pallleHnu ¢ MPUOOPaMH U TEXHUYECKHUMH YCTPONUCTBAMH,
COXPAHEHHUS 3/I0pOBbS U COOJIOAEHUS HOPM 3KOJOTMYECKOTO IOBEIACHUS B
OKPYIKarolIEU CpeE;

OCYILECTBIIATh C MOMOLIBIO T€arora 0TOOP NCTOUHUKOB MH(POPMALIMU B CETU
VHTEpHET B COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIINXCSA 3HAHUM W NMYyTEM CPAaBHEHHUS PA3IUYHBIX NCTOYHUKOB BBIACIATH
uH(pOpMaLIMIO, KOTOpas SABISETCS MPOTUBOPEUYMBONM WIM MOXKET ObITh
HEJIOCTOBEPHOMU;

UCIIOJb30BaTh IPHU BBIIOJHEHUU Y4YEOHBIX 33JaHMM HAy4YHO-TIOMYJIPHYIO
auTepaTypy (U3MUECKOrO COJIEpKaHMUs, CIPAaBOYHBIE MaTepuaibl, PECYPCh
cetu  MHTepHer; BnageTh  NpuUEMaMM  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusl UHPOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh MO PyKOBOJACTBOM IeAarora ¢ 00CyxaeHueM IjiaHa paboThl KpaTKue
MUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(POpMaLIUU
(bU3MYECKOTO COIePKAHMSI, B TOM YUCIIE MyOIMYHO AeNaTh KPaTKUE COOOIIEHUS
0 pe3yJibTaTax MPOEKTOB HJIM Y4€OHBIX HCCIEIOBaHHI; MPU 3TOM TPaAMOTHO
MCIOJIb30BaTh U3YYCHHBIN MOHATHIHBIN anmnapat Kypca GU3MKH, COMPOBOXK1aTh
BBICTYIIJICHHE NPE3EHTALNEN;

IPU BBINOJHEHUHM YYEOHBIX NMPOEKTOB U MCCIEAOBAHMN IOJ PYKOBOJCTBOM
nejarora pacopenenarb OOsf3aHHOCTM B TPYINNE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJECIATHh 3a BBIOJIHEHUEM IUIAHA JIEHCTBHIA,
aJIeKBaTHO OLIGHWBAaTh COOCTBEHHBIM BKJIaJ B JIEATENbHOCTh TPYIIIIHI;
BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJCWUCTBUE, YUYUTbIBAas MHCHUE
OKPYXKAIOILUX.
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8 KUIIACC

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YPOBHE JOJDKHBI — OTpa)aTh
c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

— OPHUEHTUPOBATHCS B MOHATHIX M OTIEPUPOBATH MU Ha OA30BOM YpOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHHUE AaTOMOB M MOJEKYJ, arperaTHbIe
COCTOSIHHSI BEIIECTBA, KPUCTALIUICCKAE W aMOpP(HBIC Tea, HACBHIIEHHBIN H
HEHACBIILIEHHBIN Map, BIAXHOCTh BO3AyXa; TEMIEpaTypa, BHYTPEHHSIS SHEPT U,
TEIJIOBOM JBUTATElb; 3JIEMEHTAPHBIN AIEKTPUUECKUUN 3apsil, JIEKTPUUYECKOE
noJjie, TPOBOJHUKH M JUAINEKTPUKU, IOCTOSHHBIA AJIEKTPUUECKUH TOK,
MarHuTHOE I0JIE;

— pa3nuuaTh SBICHUS TIOCJIE MPEABAPUTEIBHOTO OOCYXKIEHUS C TIeaaroroM
(TemyoBoe paciIMpeHHe/cKaThe, Tellonepeaada, TEIUIOBOE pPaBHOBECHE,
CMauyvBaHue, KaMWUISIpHbIE ABJICHUS, HCHApeHUe, KOHAEHCALUs, TJIaBJICHUE,
KPUCTAJTU3ALHS (oTBepaeBaHuUe), KUIICHUE, Teronepeaaya
(TEenJIOMpPOBOHOCTh,  KOHBEKIHUS,  U3JIYYEHHUE);  DIICKTpPU3ALMS  Tell,
B3aUMOJICHCTBUE 3apAJIOB, JCHUCTBUSL DJIIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBHE MArHUTOB, JEWCTBUE MATrHUTHOTO TIOJIS
Ha IPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHAasi WHIYKIUSA) MO OMNUCAHHUIO HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIMBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(bu3nUecKoe SIBICHHUE;

— pacro3HaBaTh C TIOMOIIBIO TIEAArora MPOSBICHHE HW3YYCHHBIX (PU3NUECKHUX
SIBJICHUM B OKPYKAIOIEM MHPE, B TOM 4ucie (U3UIECKUE SIBIICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE U KAMWJUISIPHBIE SIBJICHUSI B IPUPO/JIE, KPUCTAIIIBI B
npupone, usnydeHue ConHia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHWe pOCHI, TyMaHa, WHEsS, CHETra; »JJCKTPUYECKUE SIBICHUS B
atMocdepe, IIEKTPUIECTBO JKUBBIX OPTaHU3MOB; MArHUTHOE TOJIe 3eMIIH,
Apeid MOTOCOB, POJIb MAarHATHOTO TIOJIS JJIA KU3HH Ha 3emiie, TOJSIPHOE
CUSHUE; TIPU 3TOM TEPEBOANTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO, BBIACISATH
CYILIECTBEHHbIE CBOMCTBA/MPU3HAKU (DU3UUECKUX SIBJICHUM;

— OIKCHIBATh MOJ] PYKOBOJACTBOM TMeaarora ¢ OOCYXJIEHHEM IUIaHa paldoThl
U3Y4YeHHBIE CBOWCTBA Tell U (PU3WYECKHUE SIBICHHS, MCIOJB3Ysd (PU3NUYECKHE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSII OJHEPrus, KOJIMYECTBO TEIUIOTHI,
yAenbHas TEIJIOEMKOCTh BEIIECTBA, yJIeNbHAS TEIJIOTa TUIABJICHUSA, yJieJbHAs
TEIJIOTa TapooOpa3oBaHUs, yACIbHAas  TEIJIOTa CropaHWs  TOIUIMBA,
KOO (PUITMEHT TOJIE3HOTO NEWCTBHSI TETUIOBOM MAIUHBI, OTHOCHTEIIbHAS
BJIQXHOCTh BO3/yXa, OJJIEKTPHUUECKHI 3apsj, CHJIa TOKa, 3JIEKTPUYECKOE
HalpspKeHUE, CONPOTHUBJIICHUE MPOBOJHUKA, YJIENbHOE  COMPOTUBIICHHE
BEI[ECTBA, pab0Ta W MOIIHOCTh DJIEKTPUYECKOTO TOKA); MPU ONHCAHHUH
OpaBUWIBHO TPaKTOBaTh C MOMONIbIO Tefarora (QPU3WYECKUd  CMBICH
UCIOJIb3yeMbIX BEJIMYMH, OOO3HAYEHUS M €JMHHULIBI (PU3NYECKUX BEJIUYMH,
HaXOJIuTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (QU3UYECKYI0 BEIUYUHY C
IPYTUMHU  BEJIMYMHAMM, CTPOUTh TpadUKU H3YyYEHHBIX 3aBUCUMOCTEH
(bU3MYECKUX BEJIMYMH;
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OIIPEAEIIATH OCIE NPEIBAPUTEIIBHOTO 00CYKIEHHUS C I1€Jar0roM CBOKCTBA Tell,
¢u3nueckue SABIEHUS U MPOLECCHl, MCMOJIb3Ys] OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOpPUHM  CTPOEHHUS  BEIIECTBA,  IPHUHIMII
CYIEpIO3ULMHU TT0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUs 3apsija,
3akoH Oma Uil ywyacTka uenu, 3axou [icoyna—J/lenya, 3aKOH COXPaHEHHUS
SHEPruM; TPHU 3TOM HAXOAHUTHh CIIOBECHYIO (POPMYIMPOBKY 3aKOHa U €ro
MaTEeMaTHYECKOe BBIPAXKEHHE C OMOpPONM Ha HHUQPPOBbIE 00pa3oBaTEIbHbBIC
pecypcehl;

COOTHOCHUTB I10J1 KOHTPOJIEM I€Jarora pu3n4eckue mpoLeccsl U CBOMCTBA Tell,
B TOM YHUCJIE U B KOHTEKCTE CUTYyALUi IPAKTUKO-OPUEHTUPOBAHHOT O XapaKTepa,
OpY [OMOIIM II€Aarora BbISBIATH NPUYUHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
00bsiIcCHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 U3y4YeHHBIX CBOMCTBA
(u3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

penaTh TUIOBBIE PacUETHBIE 3aaul B 1—2 1eCTBUS C OMOPOW HA alrOpUTM,
MpeBApUTENIbHO Pa300paHHbIi COBMECTHO C ME€IaroroM, UCIOIb3ys 3aKOHbI U
(dbopMyIibl, CBSI3bIBAIONINE (PU3NUECKIE BETMYNHBI: HA OCHOBE aHAIN3a yCIOBUS
3a/la4yd 3alUChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK [AaHHBIX IS
pelleHusl 3aJa4yd, BeIOMpaTh 3aKOHBI M (POPMYJBI, HEOOXOAMMBIE A €€
peuieHusi, NPOBOAUTh pPAcdy€Tbl W CpPAaBHHUBATh IOJYYEHHOE 3HAYEHUE
($u3MYECKOIl BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

UMETh MPENCTABICHUE O NMPOOJIeMax, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIH
(¢u3NYECKUX METOJIOB I0CJIE MPEABAPUTEIBLHOTO OOCYKIEHUS C IEeNaroroM;
UCIIOJIb3YsI ONIMCAHNE UCCIIEI0BAHNUS, BBIICIATH IPOBEPSEMOE NIPEATION0KEHHUE,
OLICHUBATh MPAaBUJIBHOCTh TNOpAJIKA TNPOBEJIEHUS HCCIECIOBAaHUA, JeNaTh
BBIBOJIBL;

YMETh HaXOJUTh C HCIOJIb30BAaHUEM HHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TIO HAOMIONEHUIO (PU3MUECKUX SIBJICHUM WM (PU3NUECKUX CBOMCTB TEl
(KanwIsipHbIE SIBJIEHUS, 3aBUCUMOCTb JaBJIEHHsA BO3JyXa OT €ro o0béMa,
TEMIIEPATYPbI; CKOPOCTH IMPOLIECCA OCTHIBAHUSA/HATPEBAHUS TIPU U3ITYYEHUH OT
[[BETA M3JIy4aIOILEH/TIOTIOMAOIEN TOBEPXHOCTH; CKOPOCTh UCIIAPEHUST BOJbI
OT TEMIIEPATYypPhl KUAKOCTU U IUIOIIANNA €€ MOBEPXHOCTH; ICKTPU3ALUS TEIl U
B3aMMOJICHCTBUE JJIEKTPUYECKUX 3apsAJ0B; B3aMMOJCHCTBHE IIOCTOSHHBIX
MarHuTOB, BU3yaJIN3al1sl MArHUTHBIX II0JIEH TOCTOSIHHBIX MAarHUTOB; 1EHCTBHUS
MarHUTHOTO II0JI1 Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA
AIIEKTPOJBUrATENs IMOCTOSHHOTO TOKa): (opMynupoBaTh MpOBEpsieMble
MPEIOJIOKEHNS, COOMpPATh YCTAHOBKY M3 MPEIJIOKEHHOTO0 O0OpYyIOBaHUS C
OMOpPOM Ha CXEMy; ONMHUCHIBATH XOJ OMbITa U (POPMYIUPOBATH BBIBOIBI MO
PYKOBOJICTBOM I1€J1arora;

MUMETh MPEJICTABICHUS O U3MEPEHUH TEMIIEPATYPhl, OTHOCUTEIBbHOU BIIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAIPSKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U
JaTYNKOB (DU3WYECKUX BEIMYMH; @pU TIOMOIIM IIefarora CpaBHUBATh
pe3yabTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH COBMECTHO C NEAAroroM HCCIEI0BaHUE 3aBUCHUMOCTU OJHOMU
¢bu3nyeckoil BEIMYMHBI OT JAPYroil C MCIOJNb30BAHUEM MPSMBIX H3MEpPEHUM
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(3aBHCHMOCTh CONPOTHBIICHUS TMPOBOJHHMKA OT €ro JUIMHBI, ITUIOMIAJH
MIOTIEPEYHOTO CEUEHHUsS] M YACIBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA,
CWJIBI TOKa, WAYIIETO uepe3 MPOBOAHHMK, OT HAMPSKCHHWsS Ha TPOBOJIHUKE,
UCCIICJIOBAaHUE  TOCJICOBATEILHOTO M TMapajuieIbHOTO  COCIUHEHUH
NPOBOJHUKOB): TUIAHUPOBaTh HCCIEAOBaHUWE, COOMpATh YCTAaHOBKY W
BBITIOJTHATH U3MEPEHHUS 1O PYKOBOJICTBOM TEAArora, Ciemys IpeioKeHHOMY
Tu1any, UKCHPOBATh Pe3yJbTaThl MOTYYECHHOW 3aBUCHMOCTH B BHUJIE TaOIHI] U
rpaduKoOB, Je1aTh BHIBOJBI MO PE3yJbTaTaM MCCIICIOBAHUS MTOCIIE O0CYKICHHUS
C MEeIaroroM;

COOTHOCUTh KOCBEHHBIC W3MEpEeHHS (U3MYECKUX BEIMYUH (yAeNIbHAS
TEIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE MPOBOJAHUKA, pab0oTa M MOIIHOCTh
AIIEKTPUYECKOTO TOKA): C TOMOIIBI0 TMeJarora IUIAHUPOBaTh H3MEpPEHUs,
coOMpaTh  JKCIEPUMEHTAIBHYIO  yCTaHOBKY, CIEAysd  TMPEI0OKCHHON
WHCTPYKIIUH, U BEIYUCIISTH 3HAYCHUE BEJIMYMHBI,

coOmIo/IaTh TpaBuja TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
00opynOBaHUEM MOCIE MPEABAPUTEIBHOTO 00CYKIEHUS C IEJAarOroM;
COTIOCTaBIIATh C TIOMONIBIO TIeJarora MPUHIIUAIBI JIEUCTBHUS H3yYEHHBIX
MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OTIOPOM HA WX OMHUCAHUS (B TOM YHUCIIE:
CHUCTEMa OTOIUICHUS JOMOB, THTPOMETp, NapoBas TypOwWHA, amIepMmerp,
BOJIbTMETP, CUETYMK DIIEKTPUYECKOW HSHEPTUH, IIIEKTPOOCBETUTEIHHBIE
npuOOpHI, HarpeBaTeIbHbIE AJIEKTPONPUOOPHI (TIPUMEPHI), DIECKTPUUECKHUE
NPEIOXPAHUTEN; DJICKTPOMArHUT, JJICKTPOJBHUTaTEeNb IOCTOSHHOTO TOKa),
UCTIONB3YSl METOJIMYECKUE MaTepuajbl O CBOWCTBaX (PM3MYECKHX SBICHUH U
HeoOXoauMbIe GU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MOCJE MPEIBAPUTEITHLHOTO OOCYXICHHS C TEIaroroM IMpOCThIe
TEXHUYECKME YCTPOWCTBA W U3MEpPUTEIbHBIE MPUOOPHI IO CXeMaM |
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETP, JBUTATENIb BHYTPEHHETO CrOpaHus, DJEKTPOCKOI, peocTar);
COCTABJISITh CXEMBI JJICKTPUUECKUX IIETe ¢ TMOCJIENOBATEIbHBIM |
napajuiebHBIM COEAMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAYEHUS
AJIEMEHTOB JJIEKTPUYECKHX IIETICH;

NPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O MpUMEpax MPAKTUYECKOTO
MCTIONb30BaHUs PU3NICCKUX 3HAHUN B IIOBCETHEBHOM KU3HU JIJIs1 00eCTIeueHUs
0e3omacHOCTH Mpu 00paIIeHn ¢ MPUOOPaMH U TEXHUYECKHUMH YCTPOHCTBAMH,
COXpaHEHUsI 370POBbS U COOJIOIEHUS HOPM HKOJIOTHYECKOTO TOBEICHUS B
OKPYXaroUIen Cpee;

OCYIIECTBJIATh C TIOMOIIBI0 TieAarora TOWCK WH(popManuu (GU3NIECKOro
comepkaHusi B ceT VHTEepHET, Ha OCHOBE HMEIONIMXCS 3HAHUN U TyTEM
CPaBHEHHS JTOTIOJHUTEIHHBIX MCTOYHUKOB BBIACIATH MHGOPMAIUIO, KOTOpas
SBIISIETCSI IPOTUBOPEUMBON MITH MOXKET OBITh HEJTOCTOBEPHOI;

MCTIONb30BaTh TIPH BBITIOJIHEHUH YYEOHBIX 3aJaHUN OTOOPAaHHYIO TIEAarorom
HAYYHO-TIOMYJSIPHYIO JIUTEPATypy (HU3UUECKOTO COACpX aHMs, CIpPaBOYHBIC
MaTepHuabl, pecypchl cet HTepHeT; BiIajaeTh NpuéMaMu KOHCIICKTUPOBAHHUS
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TeKCTa, IpeodpazoBaHus HH(GOPMALIMK U3 OAHON 3HAKOBOM CHUCTEMBI B APYTYIO
C OIIOPOW Ha aJITOPUTM U YTOUHSIOLIME BOIPOCHI I1€1arora;

— Cco3[aBaTh MOJ] PYKOBOJCTBOM II€Jarora ¢ OOCYXXIEHHEM IUIaHa paOoThl
NMCbMEHHBIE M KpaTKue YCTHbIE COOOIIeHUs, 0000mas wuHopMaluo u3
HECKOJIbKMX MCTOYHHUKOB (PM3MYECKOTO COJEP>KaHUSA, B TOM 4UCIE MyOIMYHO
MIPEACTABIISATH PE3YJIbTaThl MPOEKTHOM MJIU UCCIIEI0BATEIbCKON NEATEIbHOCTH;
IIPX 3TOM T'PAMOTHO HCIMOJIb30BAaTh W3YyYEHHBIM MOHATUHHBIN anmapar Kypca
(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTAIIUEH;

— IIpH BBIIIOJIHEHUH Y4€OHBIX IIPOEKTOB U UCCIET0BAaHUM (PU3NUECKUX TPOLIECCOB
OJ PYKOBOJACTBOM I€Jarora paclnpeaeisaTh O0O0sI3aHHOCTH B TIpyMmme B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/1a4aMH, CJIECAUTH 3a BBIIOJHEHUEM IUIAHA
JEUCTBUIM U KOPPEKTUPOBATh €T0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATEIbHOCTh T'PYIIIBI; BBICTPAMBaTh KOMMYHHMKATHBHOE B3aUMOJCHCTBUE,
IPOSIBIISSl TOTOBHOCTD pa3peniaTb KOH(IUKTHI.

9 KUIIACC
[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YPOBHE JOJDKHBI — OTpa)kaTh
c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

— OpPHUEHTUPOBATHCA B MOHATUSAX M ONEPUPOBATH MUMH Ha 0a30BOM YpPOBHE:
cucremMa OTcu€ra, MaTepuaibHas TOYKa, TPACKTOPHUSA, OTHOCUTEIBHOCTH
MEXaHUYECKOTO NBIKEHUS, nedopmanus (ympyras, IUIacTUYecKasi), TpeHHE,
YeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb W IEpPErpys3kH; LIEHTP
TSDKECTH; aOCONIOTHO TBEPAOE TENo, IEHTP TsDKECTH TBEPAOTO Tena,
paBHOBECHE; MEXaHMYECKHe KoJieOaHHWsl W BOJIHBI, 3BYK, HWH(Pa3ByK
U YJIbTPa3BYK; 3JEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JATbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2IOWEHUS,
anb(da-, 0eTa- 1 raMMa-U3Iy4eHUs, U30TOMbI, SITEPHAS] DHEPTETUKA;

— COOTHOCHUTbH SIBJIEHUSI TOCJE MPEIBAPUTENILHOTO OOCYXACHUA C IEJaroroMm
(paBHOMEpHOE " HEPAaBHOMEPHOE IIPSIMOJIMHEVHOE JNBUKECHHUE,
PaBHOYCKOPEHHOE MPSMOJMHEWHOE JIBUKEHHE, CBOOOJHOE TMAaJCHHUE Tel,
PABHOMEPHOE JBM)KEHUE II0 OKPYKHOCTH, B3aMMOJEUCTBUE TEJl, PEAKTUBHOE
IABUKEHHE, KoJjeOaTenbHOE JBMKEHHE (3aTyXalllue W BBIHYKICHHbBIC
KoneOaHusl), PE3OHAHC, BOJHOBOE  JBIDKEHHE, OTpPaXKEHHE  3BYKa,
IIPSMOJIMHEWHOE PACIIPOCTPAHEHHUE, OTPAKEHNE U MPEJIOMIICHAE CBETA, ITOJTHOE
BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHNE OEJIOr0 CBETA B CIIEKTP U CIIOKEHHE
CIIEKTPAJIbHBIX IBETOB, OUCIEPCHUSI CBETA, €CTECTBEHHAs PaJIUOAKTUBHOCTb,
BO3HUKHOBEHUE JIMHEMYAaTOro CIEKTpa U3JIy4YEeHHs]) [0 ONHMCAHUIO UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX [IaHHOE
(bu3nUecKoe SIBICHHUE;

— pacrmo3HaBaTh C IMOMOIIBIO IEJarora MpOSBICHUE H3YYEHHBIX (PU3NYECKUX
SBJICHUH B OKpPY>KaIOIlIeM MUpE (B TOM 4Hcie GU3NYECKUE SBICHUS B IPUPOIE:
NPWINBBI U OTJMBBI, JBM)KEHHE IUIaHET COJIHEYHON CHUCTEMBI, PEAKTHBHOE
JNBWKEHUE  JKUBBIX  OPraHU3MOB, BOCHIPHUIATHE  3BYKOB  JKMBOTHBIMH,
3eMJIETPSICEHNE, CENCMUYECKUE BOJIHBI, IIYHAMH, X0, LIBETA TEJ, ONTHYECKUE
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SBJICHUS B IPUPOJIE, OMOIOTUYECKOE JCHCTBHE BUIUMOTO, YIBTPapHOIETOBOIO
U PEHTI€HOBCKOTO M3Jy4Y€HUW; €eCTECTBEHHbIH paauOaKTUBHBIA  (OH,
KOCMUYECKHUE JIy4Yd, PaJUOAKTUBHOE MW3IYYEHUE TMPUPOJHBIX MHUHEPAJIOB;
JENUCTBUE PAIMOAKTUBHBIX M3YYEHUN HA OPTaHU3M YEJIOBEKAa), MPU ATOM IO
PYKOBOJICTBOM Il€Jjarora MepeBOJUTh NPAKTUYECKYIO 3ajJady B Yy4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3UUECKUX SBJICHUIA;
OMHUCHIBAaTh TOJI PYKOBOACTBOM I€Jarora ¢ OOCYXJCHHEM IUIaHa pPaOOThI
U3YYCHHBIE CBOWMCTBAa Tel M (PU3MUECKHE SBIICHUS, UCHOIb3Ys (PU3NUYECKUE
BEJIMYUHBI (CpeHssi WU MTHOBEHHas CKOPOCTh Teja MpU HEPaBHOMEPHOM
JIBUKEHUH, YCKOPEHHE, TIEpEMEIICHNE, ITyTh, YII0Basi CKOPOCTh, CUJla TPEHUS,
CHJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOJHOTO MajeHHs, BeC Tena,
UMITyJIbC TeJla, HMMIYJIbC CHJIBI, MeXaHuW4eckas padoTa U MOIIHOCTD,
NOTEHIMAIbHASL DHEPrus Tela, MOAHSITOr0 HaJ TOBEPXHOCTHIO 3EMIIH,
NOTEHIIMAIbHASL SHEPIUsl CKATOU MPY>KUHBI, KUHETHUYECKasi YHEPrusi, MOJIHAsS
MEXaHU4YecKasi HHEprus, MEepUoJl W YacToTa KojeOaHWid, JIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTellb MPETOMIICHHUS
Cpenbl); TMpU ONHCAHUM C TIOMOIIBIO YYUTENsl MPABUIBHO TPAKTOBAThH
bu3nyecKkuil CMBICT HCHOJB3YEMBIX BEIUYHMH, OOO3HAUYEHUS U EIUHHIIBI
(bu3NyecKux BEIUYMH, C OMOPOM HAa METOAWYECKUX MaTepual HaxOJUTh
dbopMyIbl, CBA3BIBAIOIINME MJAHHYIO (U3UYECKYI0 BEJIWYUHY C JIPYTUMHU
BEJIMYUHAMHU, CTPOUTh TpadUKH MU3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYUH;

XapaKTepU30BaTh TOCIE MPEIBAPUTEIBLHOTO OOCYXKAECHHUS C IMEeJarorom
CBOMCTBA TeJl, PU3NYECKUE SBJICHUS U TPOLIECCHI, UCIIONb3Ys 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMHUPHOTO TATOTCHMS, MNPUHIMI CYHEPIO3UIUU CHUJ,
OPUHIIMI OTHOCUTENbHOCTH ['anunesi, 3akoHbl HbplOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXEHUS M MPEIOMJICHUS CBETa, 3aKOHBI COXPAHEHMS
3apsAI0BOTO M MacCOBOT'O YMCEN MPU SAEPHBIX PEAKIUAX; MPU ITOM HAXOIUTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHa M €ro MaTeMaTUYECKOE BBIPAKEHHUE C
omopoit Ha U poBbIe 0OpPa30BaATEIBLHBIE PECYPCHI;

COOTHOCHUTB IOJI KOHTPOJIEM IeJarora (pu3ndeckue mporecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TIPU MOMOILM T€Aarora MpUYMHHO-CIEICTBEHHbIE CBSA3U, CTPOUTH
o0ObsicHeHHe M3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpod Ha 2—3 H3YyYEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
peliaTh TUMOBbIE pacyETHBIE 3a7aun B 1—2 NEHCTBUS C OMOPOIl Ha aNrOpHUTM,
MpeBAPUTENILHO Pa300paHHBI COBMECTHO C, UCHIOJB3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOIIME (DM3MUECKHE BEITUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33/Ja4u
3alHChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WM W30BITOYHBIC
JaHHbIE, BBHIOMpPATh 3aKOHBI U (OPMYJbI, HEOOXOIMMBIE ISl PEIICHHUS,
NPOBOAUTH PAcu€Tbl M OLEHUBATH C IOMOMIBIO YUYHUTEN PEATUCTUYHOCTH
MOJIy4Y€HHOTO 3HA4YEHUs (PU3HUECKON BEITUYUHBL;

UMETh MPEJICTABIIEHUE O MpobiiemMax, KOTOPble MOKHO PEIIUTh MPHU MOMOIIU
(bU3MYECKUX  METOJIOB; HCMOJb3ysl  OINUCAaHWE HCCIEJOBaHUS, IMOCIE
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MPEIBAPUTEIILHOTO OOCYXJEHHUS C TelaroroM BBUICNATh MPOBEPSIEMOE
NpPEANoNIoKEeHNe,  OLIEHWBAaTh  MPAaBUIBHOCTh  MOPSAAKAa  MPOBEICHHUS
MCCIIEIOBaHMSI, I€TIaTh BBIBOJbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN
1 OIBITOB;

YMETh HaXOJUTh C HCIOJIb30BAaHUEM LHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TIO HAOMIONECHUIO (PU3MUECKHUX SIBJICHUM WM (PU3NYECKUX CBOMCTB TEl
(u3yuyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHsS HHEPIHH;
3aBHCHMOCTH MepHoja KoueOaHUil Mpy>KMHHOTO MasTHHKAa OT MacChl Tpy3a U
KECTKOCTH TIPY>KWHBI M HE3aBHCHUMOCTH OT aMIUIHTYJIBI MAaJIbIX KOJICOaHHIA;
NPSIMOJIMHEMHOE paclpOoCTpaHEHNUE CBETA, pas3iio’KeHUe OEoro CBeTa B CIIEKTP;
M3Yy4YE€HHUE CBOWMCTB M300paKeHUS B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUs
npeaMeTra B coOuparomield JuH3e; HAONMIOACHHWE CIUIOMIHBIX U JIMHEHuYaThIX
CIIEKTPOB M3JIy4YEHUs): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOT'O
HaOopa 0OOpYAOBaHUS C OMOPOM Ha CXEeMy; OIHUCHIBATH XOJI OIBITa M €ro
pe3ybTaThl, (GOPMYIUPOBATH BHIBOJIBI MO PYKOBOACTBOM I1€arora;
OPOBOAUTH MPH HEOOXOIUMOCTH CEPUI0 MPSMBIX HM3MEPEHUMU, OIpenemss
CpeqHee 3HAUEHUE U3MEpSAEMOl  BEMUYMHBI  (QhokycHoe  paccmosiHue
coouparowell JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
U3MEPEHUS/U3MEPUTENHFHOTO IPUO0Pa;

HIPOBOJUTH COBMECTHO C TIEIaroroM MCCiaeI0BaHue 3aBUCUMOCTEH (hr3nYecKux
BEJIMYMH C UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHHH (3aBUCHUMOCTH IYTH OT
BPEMEHHU IIPH PABHOYCKOPEHHOM JIBIKEHUH 0€3 HaualbHOM CKOPOCTH; IepHoa
KOJICOAHNH MaTeMaTU4YecKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIJa
OTpa)KeHHsI CBETa OT yrja MaJeHUs U yria IpeJoMJICHHUs OT yria MaJeHHs):
nocie o0CyXaeHHs IO PyKOBOACTBOM IIeJlarora IjIaHupOoBaTh UCCIIE0BaHHE,
co0uparh YCTaHOBKY, (PUKCHUpPOBATh PE3yJbTaThl MOIYYEHHON 3aBHCHMOCTH
(GU3MYEeCKUX BEIWYWMH B BHAE TaOmuil ¥ TpaduKoOB, JENaTh BBIBOABI TIO
pe3ynbTaTam HCCe0BaHNUS;

COOTHOCUTBH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIMUUH (CPEIHSA CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JABM)XEHUHU, YCKOPEHUE CBOOOIHOTO
najeHusi, >KECTKOCTb TMPYXHUHBI, KOXPPHUIMEHT TPEHUS CKOJbKEHHS,
MeXaHuueckas padoTa U MOIIHOCTb, YacToTa W Mepuojx  KoseGaHui
MaTeMaTHYeCKOTO U MPYXHUHHOTO MasTHUKOB, ONTHYECKasl cujla coOMparomie
JIMH3BI, PAIMOAKTUBHBIHN (DOH): C MOMOMIBIO Mefarora MJIaHUPOBATh U3MEPEHHUS,;
coOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJHITH U3MEPEHUs, CIEHys
NpPeJIOKEHHOW ~ MHCTPYKLMH;  BBIYUCIATH  3HAUEHHWE  BEJIMYMHBI U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YNbTAaThl C YYETOM 3aJaHHOM MOTPEUIHOCTH
U3MEPEHNN;

co0MroaTh MpaBWiia TEXHUKH Oe30macHoCTH mpu pabore ¢ 1abopaTopHBIM
00opyIOBaHUEM MOCIE MPEABAPUTEIBHOTO 00CYKIEHUS C IIEJaroroM;
COIOCTABJISATh C TOMOUIbIO I€Jarora OCHOBHBIE TPU3HAKA HM3YyYEHHBIX
¢usnueckux Mojenel: MaTepuanbHas TOYkKa, aOCONIOTHO TBEPAOE TEIo,
TOUYEYHBIM MCTOYHHUK CBETa, Jy4, TOHKAs JIMH3A, TUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOT'O 5i/Ipa ¢ OTOpPOil Ha METOAMYECKIE MaTepUabl;
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XapaKTepU30BaTh I0OCJIE€ NPEABAPUTEIBHOIO OOCYXKIEHUS C IEJarorom
IOPUHLHUIBL JEHCTBUSL M3YUYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOWCTB C
ONOPOM HAa UX OMNMCAaHUA (B TOM YHUCIE: CHUAOMETp, AATYMKU IOJOKEHUS,
paccTosiHUS M YCKOPEHHs, PAKeTa, HXOJIOT, OYKH, Mepuckom, (oToammapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCIOJB3YS U POBBIE 00pa3oBaTEIbHBIE PECYPCHI;

MCIIOJIb30BAaTh IO/ PYKOBOJICTBOM IIEarora CXeMbl U CXEMaTHUHbIE PUCYHKHU
U3YYCHHBIX TEXHUYECKUX YCTPOMNCTB, HU3MEPUTENbHBIX MPHOOPOB U
TEXHOJOTHYECKHX MPOLECCOB MPU DPEIICHUH Y4YEOHO-MPAKTUUECKUX 3ajad;
ONTUYECKUE CXEMBI ISl MOCTPOEHHUS HM300paKeHUH B IUIOCKOM 3€pKaje U
cobuparomien JuH3e;

OPUBOJAUTH MPUMEPBHI/HAXOAUTh HHPOPMALMIO O MNpUMEpax MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUIN B IOBCETHEBHOM KHU3HU JIJIs1 0OeCTIeueHUs
0e30MmacHOCTH Mpu 00pallleHnu ¢ MPUOOPaMH U TEXHUUYECKHUMH YCTPOHCTBAMH,
COXPAaHEHHUS 370POBbsI U COOJIOACHHUS HOPM 3KOJOTHYECKOrO TOBEIEHUS B
OKPYXaroUIen Cpee;

OCYILECTBIIATH MO/ PyKOBOJICTBOM Il€Jlarora nouck nHpopManuu Gpu3nyecKoro
cojepkaHusi B cetu VHTepHET, caMOCTOATENbHO (OPMYJIUPYs MOUCKOBBIN
3alpoc, HaXOAWTh IYTU  OINPEAETICHUS JOCTOBEPHOCTH  IOIYYEHHOMH
MH(POpPMaIMU Ha OCHOBE UMEIOIINXCS 3HAHUM U TONIOJHUTENIBHBIX UICTOYHHUKOB,
MCIIOJIb30BaTh MPH BBIIOJHEHUU y4eOHBIX 3aJaHUi OTOOPAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (HPU3MUECKOrO COACpX aHHs, CIPaBOYHBIC
MaTepuaibl, pecypchl ceTd HTepHeT; BiIajeTh NpuéMaMu KOHCTIEKTUPOBAHUS
TeKCTa, MpeodpazoBaHus HH(GOPMALIMK U3 OAHON 3HAKOBOM CHUCTEMBI B APYTYIO
C OMOPOM Ha aNroOpUTM M YTOUHSAIOIIME BOMPOCHI Menarora; co3aaBaTh MO
PYKOBOJICTBOM Tie/iarora ¢ 00CyX/eHHeM IilaHa paboThl MUCbMEHHBIE U YCTHBIC
COO0OIIIeHUsI HA OCHOBE MH(OPMALIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
colep)KaHus, MyOJMYHO MPENCTaBIATb pPE3yJabTaTbl IMPOEKTHOM  WIIH
UCCIIEIOBATENbCKON AESITENbHOCTH; TMpPU OSTOM TPaMOTHO HCIOJIb30BaTh
U3yYEHHbI MOHATUMHBIA amnmapaT H3y4aemMoro pasaena (QU3MKH U
CONPOBOXAATh BBICTYIUIEHME IpEe3eHTale ¢ y4éToM OCOOEHHOCTEHN
ayJJUTOPUH CBEPCTHUKOB.
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