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1. IMosicHUTEeALHAA 3AMUCKA

AnanTupoBaHHasi padoyasi nporpamma no ¢gusuke AJs1 00y4aoIUXCH ¢ 32/1eP:KKOM
ncuxuveckoro passutusi (najgee — 3IIP) Ha ypoBHe OCHOBHOro oomero oo0pasoBaHHs
MOAT0TOBJICHA HA OCHOBE:

- @enepa’abHOTO rOCy1apCTBEHHOT0 00Pa30BaTEILHOTO CTaHJapTa OCHOBHOTO OOIIETO
oOpa3zoBanus (IIpukas Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, 3apeructprupoBan
MunuctepctBoM toctuni Poccuiickoit @enepanuu 05.07.2021 1., per. nomep 64101) (nanee —
dIoC 0O00);

- AnanTupoBaHHOM OCHOBHOH 0O0Opa3oBaTeNbHOM HPOrpaMMbl OCHOBHOI'O OOILIEro
00pa3zoBaHus 00YJAOIIMXCS C 3aAepKKON recuxudeckoro passurtus (naigee — AOOIT OO0 3I1P);

- Paboueil mporpamMmbl OCHOBHOro oOmiero obOpa3oBaHus 1o npeamery «®Pusukay; -
Konuenuuu npenogaBanus yuyebHoro npeamera «Pu3uka» B 00pa3oBaTeNbHbIX OpraHU3alMIX
Poccuiickoit @enepanuu, pean3yonux OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOIPAMMBI;

- IlpumepHoil mnporpaMMmbl BOCIHTaHHs, C YYETOM paclpeieieHHBIX IO KjaccaMm
NpoBEepseMBbIX  TpeOOBaHMK K  pe3ylbTaTaM OCBOCHHUS  AJAaNTHPOBAHHOW  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 0OIIero oOpa3oBaHUs OOYUYalOIIMXCS C 3aJEpPiKKOMN
IICUXUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTuKa y4eOHOro npeamera «@usnka»

Y4eOHblii peaMET «Dusuka» SIBJISIETCS CUCTEMOOOPa3yIOIINM TUIS
CCTCCTBCHHOHAYYHLIX MHPCAMETOB, ITOCKOJIBKY (1)I/I3I/I‘-I€CKI/Ie 3aKOHBI MHPO3OaHHA ABJIAIOTCA
OCHOBOI1 coiepaHUs KypCOB XUMUU, OMOIOTHH, Teorpaduu u acTpoHoMuu. OU3nKa BOOpYyKaeT
06yqa101111/1x0ﬂ HAay4YHbIM MCTOAOM IMO3HAHM, ITO3BOJIAIOIIHUM I10J1YYaTh 00BEKTUBHBIE 3HAHUS 00
OKPY’KaIOIIEM MHpE.

[IpenMer MakcuMaiabHO HallpaBieH Ha (OpMHpOBaHHE HHTEpeca K HPHUPOJHOMY U
COLIMATTLHOMY MUY, COBEPIIICHCTBOBAHHE MTO3HABATEIBHOMN JIeATeIbHOCTH oOyuatomuxcs ¢ 3[1P
3a CYUCT OBJaACHHA MBICIUTCIBHBIMU OICpalusaiMu CpaBHCHUA, 0606III€HI/I$[, Pa3BHUTHE
CIIOCOOHOCTH apryMEHTHPOBAaTh CBOE€ MHEHHE, (OPMHUPOBAHHE BO3MOXKHOCTEH COBMECTHOMN
JeSATeTLHOCTH.

Nzydenne pusuku cnocoOCTBYeT pa3BUTHIO y oOydarommuxcs ¢ 3[1P mpocTpaHCTBEHHOTO
BOOOpa)keHUs, (PYHKIMOHAIbHOM TIpaMOTHOCTH, YMEHHUS BOCIHPUHUMAThb U KPUTHUYECKU
aHATM3UPOBATh MHPOPMAIIHIO, MPEACTABICHHYIO B PAa3NUYHbIX (popmax. 3HAYMMOCTh IIpeaMeTa
AJI1 PasBUTHUA JKU3HEHHOU KOMIICTCHIIU O6y‘-IaIOHII/IXC$[ 3aKJII049acTCA B YCBOCHHWH OCHOBBI
bu3NYECKUX 3HAHUN, HEOOXOJMMBIX I TIOBCEIHEBHOW KU3HU; HABBIKOB 3J0POBOTO U
Oe30macHOro jisi 4YeJoBeKa M OKpyKarolled ero cpeabl oOpas3a >KU3HH; (OPMUPOBAHUU
HKOJIOTUYECKON KYIBbTYpPHI.

[IporpamMma oTpaxkaer coaepkaHue oOydeHus npeamery «Pu3nka» ¢ y4eTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOcTel oOydatomuxcst ¢ 3[IP. OmageHue AaHHBIM y4eOHBIM
MIPEAMETOM TIPEICTABIISIET OMPEICIECHHYIO TPYAHOCTD it oOydaroruxcs ¢ 3[1P. DTo cBsa3aHo ¢
OCOOCHHOCTSIMU MBICITUTENILHON JESTENbHOCTH, MEePUOJUYCCKIMH KOJICOaHUSIMH BHUMAaHUS,
MalabIM  00BEMOM namMsaTH, HEIOCTAaTOYHOCTBIO 0611161"0 3ariaca 3HaHI/II\/’I, IIOHM>XCHHBIM
MO3HABATEJIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUEBOr0 PA3BUTHSI.

JIyst ipeoioneHust TPYAHOCTEH B M3y4eHHH ydaeOHoro npeamera «dusukay HeoOXoauma
amantanus obbeMa W XxapakTepa y4eOHOro maTepuana K IMO3HABaTEIbHBIM BO3MOXKHOCTSIM
JAHHOW KaTerOpuH OOYYarolIuXcs, yd4eT HX OCOOCHHOCTEH pa3BUTHS: HCIOIb30BAHNE
QITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3€H, IIOCTCIICHHOE YCIIOKHEHUE
M3y4aeMOro MaTepuana.



JlanHasi mporpaMMa KOHKPETHU3HPYET COJAEP’KAHUE NMPEAMETHBIX TEM B COOTBETCTBHM C
TpeOOBaHUAMHU 00pa30BATENBHOIO CTaHIAPTa, PEKOMEHAYEMYIO IIOCIEI0BATENBHOCTh U3YyUCHHUS
pa3zenoB (GU3MKUA C YUETOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKU Y4€OHOTO
npoliecca, BO3PACTHBIX U IICHMXOJOTHYECKUX ocoOeHHocTel oOyuwaromuxcs ¢ 3IIP Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi, ONpeAesieT MUHUMAJIbHBII HAa0Op OMBITOB, JIEMOHCTpAIUi,
IPOBOJUMBIX YUUTEIEM B Kilacce, JJaOOpaTOPHBIX padoT, BBITOIHAEMBIX 00yUYarOIIUMUCS.

Metoanyeckoii OCHOBOW u3yueHHst Kypca «Dwusmka» Ha YpOBHE OCHOBHOTO OOILEro
0o0pa3oBaHus ABISAETCA CHCTEMHO-AEATENbHOCTHBIM MOJXO0J, 00€CHeunBAIOUIMNA JOCTHKEHHE
JMYHOCTHBIX, METANpPEAMETHBIX M MPEAMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB MOCPEICTBOM
OpraHu3alMy aKTUBHOM MO3HABaTEIbHON JEATENbHOCTH OOYUYaIOIIMXCS, YTO OY€Hb Ba)KHO NP
oOyuenuu aereii ¢ 3P, 1111 KOTOpPBIX XapaKTEPHO CHUKEHUE TI03HABATEIbHOM aKTUBHOCTH.

Henn u 3aga4n u3yveHus: yaeOHoro npeamera «Pusuka»

Obwue yenu wn3ydenust ydeOHoro mnpeamera «®dusuka» mperncTaBieHsl B pabdoueit
IIporpaMMe OCHOBHOT'O 00111ero 00pa3oBaHusl.

OcHOBHOH 11eJIbI0 00yUeHUS JIeTe ¢ 3aJepKKOW MCUXMYECKOTO Pa3BUTUS HA JaHHOM
IpeIMeTe SBJSETCS: IOBBIIIEHME COLMAIbHOM ajanTaluyd JeTell uepe3 MNpUMEHEHHE
(bu3nUecKnuX 3HaHUH Ha PaKTHUKE.

Hnst oOywaromuxcss ¢ 3IIP, Tak ke, kKak W Ui HOPMAaTHBHO pPa3BHUBAIOLIMXCS
CBEpCTHHKOB, OCBaMBAIOIIMX OCHOBHYIO 00Opa30BaTelIbHYIO IpOrpammy, JOMHUHHUpYOILEe
3HaueHue NpUOOPETAIOT TAKUE Yeu, KaK:

" OCBOEHHME 3HaHUIl 0O METo/aX Hay4yHOro MO3HAaHMs MPUPOIbLl U (HOPMHPOBAHUE HA ITOH
OCHOBE IIPE/JCTaBICHUN 0 (PU3NUECKOI KapTUHE MHPA;

" OBJIQJICHUE YMEHUSMHU NPOBOAUTH HAONIONEHUS NPUPOIHBIX SBICHUH, ONUCHIBATH U
00001maTh pe3yinbTarbl HaOMIOACHUH, UCTIONB30BaTh MPOCTHIE U3MEPHUTENBHBIE MPHUOOPHI
Ui U3ydeHus (uU3MuUecKuX SBIEHUH; NPEICTABIATh pPEe3yabTaTbl HAOMIONEHUM WU
M3MEpPEHH ¢ MOMOUIbI0 TabIMI, TPapUKOB U BBISIBIATH HAa ATOM OCHOBE AMIIMPUUYECKUE
3aBUCUMOCTH; NPUMEHSTh IIOJy4eHHblE 3HAaHUSA U1 OOBSICHEHHUS pa3HOOOpa3HBIX
MPUPOAHBIX SIBICHUH M IPOIECCOB, NMPUHIIUIOB JEHCTBUS BAaKHEHIINX TEXHUYECKHX
YCTPOMCTB, [JIs pelIeHns GU3NIEeCKHUX 3a/1a4;

" pa3BUTHE  I[IO3HABATEJIbHBIX  HMHTEPECOB,  MHTEJUIEKTYaJIbHBIX W TBOPYECKHUX
CocoOHOCTEH, CaMOCTOSTENIbHOCTH B NPUOOPETEHUHM HOBBIX 3HAHWM, MpPHU pEIICHUH
¢u3nyeckux 3aJad U BBIMNOJIHEHUHM  OKCHEPUMEHTAJbHBIX  HCCIENOBAHUH €
HCIOJIb30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCIUTaHUE YOEXKJAECHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB MPUPOABI, B
HEOOXOMMOCTH Pa3yMHOIO HCIOJb30BAaHUS JIOCTHKEHUH HAyKM W TEXHOJOTUH s
JAIbHEWUIIET0 pa3BUTHUSL YEJIOBEYECKOTO OOIECTBA, YBaKEHUS K TBOpLAM HAyKd H
TEXHUKHU; OTHOLIEHUS K (PU3UKE KaK K JIEMEHTY O0IeUeI0OBEeYECKON KYIIbTYPHI;

" JCIIOJIb30BAaHUE IMOJIyUEHHBIX 3HAHUM W YMEHHMM A1 pelIeHHs] NMPaKTHUYeCKUX 3a/ad
MOBCEHEBHOM JKM3HHU, obOecrieueHUs: O€30MacHOCTH CBOEW MKHU3HH, PallMOHAIBLHOTO
MIPUPOJIOTIONB30BAHMS U OXPAHBI OKPYKAIOLIEH cpebl.

JIoCTHXKEHHE ATHX LieJiel 00ecieunBaeTCsl pelIeHUEeM CIeYIOIuX 3a0ay.

= 3HakoMCTBO oOyuarommxcsi ¢ 3[IP ¢ metomamu wmccnenoBaHus OOBEKTOB W SIBICHUN
IPUPOBI;

" [puOOpeTeHHEe 3HAHWNW O MEXaHMUYECKHX, TEIUIOBBIX, JEKTPOMArHUTHBIX M KBAaHTOBBIX
SBJICHUAX, (PU3MUECKUX BEIMYMHAX, XapaKTEPU3YIOLINX 3T SIBICHUS,

* (opmupoBaHue yMeHUN HaOMOAATh TPUPOAHBIE SBICHHUS U BBIIOJIHATH OIBITHI,
naboparopHble pPabOTBl U HKCIEPUMEHTAIbHbIE HCCIEI0BaHUS C HCIOJIb30BaHHEM
M3MEPUTENIbHBIX TPUOOPOB, IIUPOKO MPUMEHSIEMBIX B IPAKTUUECKOH JKU3HH,

" OBJIQ/ICHUE TAKUMHM MOHATHUAMH, KaK IPUPOAHOE SIBIICHUE, SMIIMPUUECKH YCTAHOBICHHBIN
¢bakt, mpobiema, TIMIOTE3a, TEOPETHUECKUH BBIBOJ, pE3yJbTaT 3KCIEPHUMEHTAIbHOM
IIPOBEPKU;



" [OHUMaHWE OTIMYUI HAYYHBIX JAaHHBIX OT HEMPOBEPEHHON WH(OpMaNUU, EHHOCTH
HayK{ JUISl YAOBJIETBOPEHUS OBITOBBIX, TPOU3BOACTBEHHBIX U KYIBTYPHBIX MOTPEOHOCTEM
4eJI0BEKa.

OcobennocTu 0T0OOpPa U aJanTalUK Y4eOHOT0 MaTepraJia no pusnke

OcHoBoit 00yuenus obyuaromuxcsi ¢ 3[1P Ha mpeamerax ecTeCTBEHHOHAYYHOTO KA
ABJIIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTENIBHBIX ONepanuil (aHaau3, CUHTE3, CPaBHEHUE,
0000111eHIE) HAa OCHOBE BBINOJIHEHMS PA3BUBAIOIIMX YIPAKHEHUH, (OpMHUpOBaHUE MPUEMOB
YMCTBEHHOW pabOThI: aHAIN3 MCXOIHBIX JAHHBIX, IJIJAHUPOBAHUE MaTepualla, OCYIIECTBICHUE
MO3TAlHOTO M UTOTOBOTO CAMOKOHTPOJISI, a TaKKe OCYIIECTBISICTCS JIMKBUIAIMS MPOOEoB B
3HaHMSX, 3aKpeIUIEHWE MW3YyYEHHOIo MaTepuana, oTpaboTKa ajlropuTMOB, IIOBTOPEHME
npoiieHHoro. boinblioe 3HaueHNe NMPUAACTCS YMEHHMIO paccKa3aTh O BBINOJIHEHHOH paboTe c
NPaBUWIBHBIM yNOTPEOJICHUEM COOTBETCTBYIONIEH TEPMUHOIOTUU U COOJIOJEHUEM JIOTUYECKUX
cBsa3eil B m3naraemoMm Mmatepuanie. Jlnst oOyvaromuxcs 3IIP Ha ypoBHE OCHOBHOTO OOIIEro
0o0pa3oBaHMs MO-TIPEKHEMY SIBJIIOTCS XapaKTEPHBIMU: HEJOCTATOUHBIM YPOBEHb pa3BUTHS
OTJICNIbHBIX ~[CUXHYECKUX TMPOIECCOB (BOCHPHUATHS, BHHUMAaHUSA, TMaMATH, MBIIUICHUSA),
CHI)KEHHBIN YpOBEHb MHTEJUIEKTYAJIbHOI'O PA3BUTHSI, HU3KUH YpPOBEHb BBIINOJIHEHUS Y4E€OHBIX
3aJaHul, HHU3Kasg YCHEMHOCTh oOyueHus. Ilosromy mnpu wusydenuun ¢usuku Tpebyercs
LIeJICHAIIpaBJIICHHOE HMHTEJUIEKTyanbHoe pa3Butue oOydaromuxcs c¢ 3[IP, orBewaromee unx
0COOEHHOCTSIM U BO3MOXHOCTSM. YueT ocobeHHocTel oOyuvaromuxcs ¢ 3IIP tpeOyer, uToObI
IIpU U3yYEHUH HOBOI'O MaTepuaja o0s3aTeIbHO MPOMCXOANUIO0 MHOIOKPATHOE €ro IMOBTOPEHUE;
pacIIMpeHHOe PAaCCMOTPEHHE TEM M BOMPOCOB, PACKPBHIBAIOIIMX CBSI3b (U3UKH C KU3HBIO;
aKTyalIu3anus NEPBUYHOTO KU3HEHHOTO OIBITa 00YJYarOIUXCSI.

YcBoeHHe MpOrpaMMHOr0 MaTepuaia Mo (U3MKE BHI3bIBACT OOJbIIME 3aTPYAHECHUS Y
obyuaromuxcs ¢ 3P, moatomy Teopus m3ydaercs 0e3 BBIBOJOB CIIOKHBIX (Gopmyn. 3amaud,
TpeOyromre NPUMEHEHHUS CIOKHBIX MaTeMaTHYEeCKHX BBIYMCIEHUN U QOpMys, B OCOOEHHOCTU
TaKUX TeM, Kak «MexaHndyeckoe IBUKEHHE», «ApXUMeIoBa cuiiay, «MexaHuuecKasi SHEprus»,
«OJIEKTPUYECKHUE SABICHUS», «INEKTPOMArHUTHBIE SIBICHUS», PEIIAIOTCSA B KJIAcCE€ C MOMOILBIO
YUUTEIS.

Ocob6oe BHUMaHME MPU U3YYEHUH Kypca (PU3HMKH yJenseTcs IOCTAaHOBKE M OpraHU3aIiH
AKCIIEPUMEHTA, a TAK)KE MTPOBEJICHUIO (IPEUMYILIECTBEHHO Ha KaXKJIOM YPOKE) KpaTKOBPEMEHHBIX
JIeMOHCTpaluii (BO3MOXKHO C UCIIOIb30BAHUEM 3JIEKTPOHHOU AeMOHCTpanuu). HekoTopbie TemMbl
0053aTeNbHO J0JKHBI BKIIIOYATh ONOpPHBIE J1a00paTOpHbIE padOThI, KOTOPHIE Pa3BUBAIOT YMEHUE
NOJIb30BaThCsl MPOCTEHIIMMU NpUOOpaMH, aHATU3UPOBAaTh IOJIydYeHHbIE JaHHble. B cBs3u ¢
OCOOCHHOCTSIMM TOBEJIECHUA U JeATenbHOCTH oOyuatouuxes ¢ 3P (pactopmokeHHOCTS,
HEOPraHM30BaHHOCTh) MPEAYCMOTPEH CTPOXKaWIIMKA KOHTPOJIb 3a COOJIIOJICHHEM IpaBHII
TEXHHUKHU 0€3011aCHOCTHU IPU MIPOBEIECHUH JTAOOPATOPHBIX U MPAKTHUYECKUX PadoT.

Bonbmoe BHUMaHMe mnpu u3ydeHuM ¢usuku noapoctkamu ¢ 3[IP oOpamaercs Ha
OBJIaJICHUE MMHU TMPAKTUYECKUMH YMEHHSIMH W HaBblkaMu. [IpeaycmaTpuBaeTcs yMeHbLICHHE
o0beMa TEOPETUUYECKUX CBEACHUH, BKIIOUEHHE OTIENBHBIX TEM MM LENbIX pPa3JeloB B
MaTepuanbl A 0030pHOr0, O3HAKOMHUTENBHOTO WM  (aKylIbTaTUBHOTO  H3YyYEHUS.
[Ipennaraercst yMmeHbIleHHE O0beMa MaTeMaTHUECKUX BBIYMCICHHH 3a CYET YBETUYEHUS
KauyeCTBEHHOI'O OMMCAHUS SBJICHUI U MPOLIECCOB.

JlocTaTOUHOE KOJIMYECTBO BPEMEHM OTBOAMTCA HA PACCMOTPEHUE TEM U BOMPOCOB,
pacKpbIBAIOIIUX CBSI3b (M3UKU C JKHU3HBbIO, C TEMHU SIBJICHUSIMH, HaONIOJECHUSIMU, KOTOpHIE
XOpOILIO U3BECTHBI YYEHUKAM U3 UX )KU3HEHHOT'O OIBITA.

MaxkcrMaiabHO HUCHOJB3YIOTCS MEXKIPEIMETHbIE CBSA3M C TAaKUMH TUCLUILUIMHAMH, Kak
reorpadusi, xumwus, Ouonorus, T.K. oOydarommecs ¢ 3I[IP ocobenHo HyxknmawTcs B
MPENOAHECEHUH OJHOTO M TOro e Y4eOHOro maTepuana B pa3MYHBIX acleKTax, B €ro
BapbUPOBAaHUHU, B HEOJHOKPATHOM IIOBTOPEHUMH W 3aKPEIUICHMHM IIOJYYEHHBIX 3HaHUM U
npakTHueckux ymeHuil. [1o3Bossisi paccMaTpuBaTh OJUH M TOT K€ YUeOHBIM MaTepuan ¢ pa3HbIX



TOYEK 3PEHHUS, MEXKIPEAMETHBIE CBS3U CIOCOOCTBYIOT €ro IydIleMy OCMBICICHHIO, Ooliee
MIPOYHOMY 3aKPETICHUIO MOJTYyYEHHBIX 3HAaHUHN U MPAKTUYECKUX YMEHHH.

Buabl  jgesitesbHOcTH  oOywarwmmuxess ¢ 3IIP, o0ycioBiieHHble 0COOBIMHU
o0pa3oBaTeIbHbIMH NOTPEOHOCTAMHM U o00ecleYHBAIOIIHE OCMBICIEHHOE OCBOEHHE
co/iep:KaHuU 00pa3oBaHus 1O npeaMety «Pu3uka

Temaruueckas ¥ TEPMHHOJIOTHYECKAS JICKCHKA 10 Kypcy ¢u3uku coorBercTByer AOOII
000.

Conepxanne BHIOB JesiTenbHOCTH oOywaromuxcs ¢ 3[IP nHa ypokax usuku
ompezensercss UX O0coObIMH 00pa3zoBaTelbHBIMU  HOTpeOHOCTSAIMHU. llomMuMo  mHpoko
ucnonb3yeMbix B AOOIT OO0 o0mux Ay BceX 0O0YYaroIIMXCsl BHIOB JIEATCIBHOCTH CIICIYeT
YCUJIUTh BUJIBI JESATEIBHOCTH, clieluUyHbIe U1 JaHHOW KaTeropuu jAeTeid, oOecrednBaome
OCMBICJICHHOE OCBOEHHE COJIEpXKaHHsl 00pa3oBaHUS TO NPEAMETY: YCHJICHHE NpPeAMETHO-
MPAKTUYECKON NEATEIbHOCTH C aKTUBU3AlMEH CEHCOPHBIX CHUCTEM; OCBOCHHME MaTepuana ¢
OMOpOl  Ha  alNTOpPUTM; «IIOUIArOBOCTH» B  HM3YYCHHHM MaTepHaia; HCIOJIb30BaHHE
JOTIOTHUTEILHON BU3YaJIbHOM OMOPHI (CXEMBI, IAOIOHBI, OOPHBIE TAOIHIIBI); PEUEBOIl OTUET O
IIPOLIECCE U pe3yibTaTe AESITEIbHOCTH; BHIIOJHEHUE CHEIHAIbHBIX 3aJaHui, 00eCcIeurBaroIINX
KOPPEKLHIO PETyIsuu y4eOHO-TIO3HABATEIBHON JESITENIbHOCTY M KOHTPOIb COOCTBEHHOTO
pe3yJibTara.

s oOyuatomuxcs ¢ 3P cyiecTBeHHBIM SIBISIFOTCSI IPUEMBI paOOThI C JIEKCUYECKUM
marepuaioM 1o nupeamery. [IpoBomutcst cnernmanbHass paboTa MO BBEACHHUIO B aKTHBHBIN
CJIOBaph OOYYaIOIUXCsl COOTBETCTBYIOLIEH TepMUHONOTHU. M3ydaemble TEPMHUHBI BBOASTCS Ha
IIOJINCEHCOPHOM OCHOBE, 00s3aTelbHa BU3yaJbHAas MOJJEPXKKA, AJITOPUTMBI pabOTHl C
OTIpeieNIieHUEM, OMTOPHBIE CXEMBbI ISl aKTyallu3alluid TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTeNbHBIMU MOTpeOHOCTSIMU oOydatomuxcst ¢ 3I1P, npu
TUTAHUPOBAHUH PaOOThI yUEHUKA HA YPOKE CIEAYET MPUIEPKUBATHCS CIETYIOIIUX MOMEHTOB:

1. Ilpu ompoce HeoOXOaUMO: JaBaTh aJITOPUTM OTBETA; pa3peniaTbh MO0Jb30BaTHCA
IUIAHOM, COCTAaBJIEHHBIM IPH TOJTOTOBKE JIOMAIIHErO 3aJlaHus; JaBaTh OOJbIlle BPEMEHU
TOTOBHUTHCS K OTBETY Yy JIOCKH; pa3peliaTh JelaTh MpeaBapUTENIbHBIC 3alMCH, MOJIb30BAThCS
HaTJISTHBIMA TTOCOOHSIMH.

2. Ilo BO3MOXXHOCTH 3a/aBaTh OOYYarOIIMMCS HAaBOJSIINE W YTOYHSIOIIME BOIPOCHI,
KOTOpbIE TIOMOT'YT UM TOCJIE€JOBATEIbHO U3JI0KUTh MaTepHall.

3. Cucrtemaruyeckd TMpOBEPATh YCBOCHHE MaTepuansa IO TEeMaM YPOKOB, JUIs
CBOEBPEMEHHOT0 00OHAPY>KEHUS MPOOEIIOB B MPOIIE/IIEM MaTeprae.

4. B mpouecce u3ydeHHs HOBOTO MaTepHajla BHUMaHUE YYEHHMKOB oOOpalaercs Ha
HauOoJiee CIIOKHBIE pas3zenbl u3ydaeMoil Tembl. HeoOxomumo wamie oOpamarbes K HUM C
BOIIPOCAaMH, BBLICHAIONIMME MMOHMMaHUE Y4eOHOTO Marepuana, CTHMYJIUPOBATh BOMPOCH! TPHU
3aTpYAHEHUSX B YCBOCHHH HOBOT'O MaTepHaa.

Mecto yueOHOro npeamera «®@usuka» B yueOHOM IJIaHE

B cootBerctBun ¢ @DenepalbHBIM TOCYAapCTBEHHBIM OOPa30BATEIbHBIM CTaHIAPTOM
OCHOBHOTO 0011eT0 00pa3oBaHus yueOHbIH peameT «Du3nkay BXOIUT B MPEIMETHYIO 0071acTh
«EcrecTBeHHBIE HAyKU» U SIBISETCS 00s3aTenbHBIM ISl u3ydeHus. ConepikaHue y4eOHOTro
npeametra «Du3nKay, MpeAcTaBIeHHOEe B pabodeil mporpamme, cootBerctByer @I'OC OOO,
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMe OCHOBHOTO OOIIero oOpa3oBaHMsl, aganTHPOBAHHOU
OCHOBHOM 00pa3oBaTeNbHONM MPOrpaMMe OCHOBHOTO OOIIETO 00pa3oBaHUsA OOYYArOIIMXCS C
3a/IePIKKON MICUXUUECKOTO Pa3BUTHSL.



COHEPXAHME YUEBHOI'O IIPEAMETA «®U3UKA»

7 KUIIACC

Pa3znes 1. ®usuka u e€ poJib B NO3HAHUYM OKPYKAKIEr0 MUPa

®dusuka — Hayka o npupoje. Ssienus npupoasl. PU3NUECKUe SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuuuHbL. M3mepenne (uznueckux BenuuuH. MeXIyHapoaHas cucTeMa
€AVHHII.

Kak ¢usuka n npyrue ecrecTBeHHbIE HAYKH U3Y4alOT IPUPOLY.

IIpenmer u MeTobl (PUBHUKH.

1
Jemoncmpayuu

1. MexaHudecKue, TEIIOBbIe, JJICKTPHUIYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. O®uznyeckue npubOpbl M Mpolenypa MpsIMbIX H3MEPEHHM AaHAJOrOBBIM U

M (GpoBBIM TPHOOPOM.
3. Onpenenenue NorpenHoCTH YKCIIEPUMEHTA.
®@ponmanvHsle 1a60pamopHvle padomuvl UiU I1eKMPOHHAA OEMOHCIMPAYUSL.
1.0mnpeencHue MEHbI ACTICHUS U3MEPHUTEIHLHOTO MPUOOPa (MCIONB3YS TEXHOJIOTHUECKYIO
KapTy SKCIIEPUMEHTA).
2. 3mepenue pa3MepoB MajbIX TEIL.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOCHHMH BellecTBa

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, uxX pasmepul. JIBUKEHHE YaCTHUI] BELIECTBA.
CBsI3p CKOPOCTH JBM)KCHHUSI YacTUI] C Temreparypoil. bpoyHoBckoe nsmxenue, auddysus.
B3zaumooeticmsue uacmuy ewjecmea: npumsadicerue u ommaikugaHue.

ArperaTHble COCTOSIHMS BEILECTBA: CMPOEHUE 2a308, JCUOKOCMEN U MBEPObIX
(kpucmannuueckux) men. Bzaumocesnzo medcoy C80UCMEamMu 6ewecms 6 pasHuiX azpe2amHblx
COCMOAHUAX U UX AMOMHO-MONEKYAAPHbIM cmpoeruem. OcodeHHocmu azpe2amHublx coOCMOAHUU
800bl.

ﬂeﬂwhccmpauuu2

1. HaGnronenue GpoyHOBCKOTO ABHKEHHMSL.

2. Hab6monenue nuddysum.

®Dponmanvusle 1adopamopHvie padomul U ONbLINbL

1. OrneHka 1MaMeTpa aToMa METOJIOM PsiIOB (C UCIoyib30BaHueM (ororpaduii).
2. OnbITh! 10 HAOJIIOAEHUIO TEIIJIOBOTO PACIIMPEHHs ra30B.

3.0mbITH IO OOHAPYKEHUIO JEHCTBUS CUI MOJIEKYJISIPHOTO MPUTSKEHUS! (2J1eKMPOHHAA
demoncmpayus).

Paznen 3. /IBu:kenne U B3auMo/ieiicTBue Tej

Mexannueckoe 1BHkeHHe. PaBHOMepHOe M HepaBHOMEpHOe JBMkKeHHE. CKOpOCTb.
Cpeonssa ckopocmb npu HepagHoOMepHOM O8udceHuu. PacuéT myTH u BpeMeHH JIBUKECHUSI.

SIBnenue uHepuuu. Bzaumodelicmeue men Kak npUYUHA USMEHEHUsI CKOPOCIU OBUNCEHUSL
men. Macca kax mepa unepmunocmu mena. IlnotHocts BemectBa. (C6sa3b niaomuHocmu ¢
KONUYeCmeom MOoNeKyll 8 eOuHuye oovéma eewecmaa.

Cuna xak xapakTepucTuka B3aumopneictBus ten. Cuza ynpyeocmu w 3akoH ['yka.
Hzmepenue cunvl ¢ nomowpto ounamomempa. SIBIeHUE TATOTEHUS W cuia Tsbkectu. Cuna
msaxcecmu Ha opyeux naanemax (MC). Bec Tena. HeBecomocTh. CioKeHHE CHII, HAlTPaBJICHHBIX
no ojxHoi mpsimoi. PaBHoxelicTBytomas cuin. Cuna mpenus. TpeHue cKoOnvbdiceHUus u mpeHue
nokos. Tpenue 6 npupode u mexuuxe (MC).

! Bee Jlemonctparuu u JlaGopatopHbie paGoThI, PEICTABICHHBIE B COACPKAHMH, TOMYCKACTCS (MOYKHO)
HPOBOJINTD, UCIONIB3Ys HH(POPMALMOHHBIE U AJIEKTPOHHBIC TEXHOJIOTUH (U(pOBBIC 00pa3oBaTEIIbHBIE PECYPCHI).
2 31ech U JalTee IPUBOJUTCS PACIIMPEHHBIN MepedeHb Tab0pPaTOPHEIX PAbOT H OIBITOB, H3 KOTOPOTO yIHTEIh
JiesiaeT BEIOOP 10 CBOEMY YCMOTPEHHUIO.



,ZIeMOHcmpauuuB
HaOnroneHne MexaHM4ecKoro ABMKEHHMS Tela.
N3mepenne ckopocTy NpsIMOIMHENHOTO ABHXKEHHUS.
HaOnronenue siBieHUs: MHEPLIUU.
Habumronenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEIl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSMOH.
7. JleMOHCTpanus CUIIbl YIIPYTOCTH Ha Pa3IMYHbIX MaTepuaiax.
@ponmanvusle 1adopamopHvie padbomsvl U ONbINLL,
H3mepeHne Macchl Tela Ha PhIYaKHBIX Becax.
N3mepenue o6bEma Tena.
Onpenenenue MIOTHOCTH TBEPAOTO TeA.
I'pagyupoBaHue npyKMHBI U1 U3MEPEHNUE CUIJI JUHAMOMETPOM.
OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (fedopMalun) MpyKUHBI
OT MPUIIOKEHHON CUJIBL.
6. OneITHI, TEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHMS CKOJBXECHHS OT Beca
TeJa U XapakTepa CONPUKACAIOIIMXCS TIOBEPXHOCTEN.

oakrwdE

orwbpPE

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

Hasnenue. Cnocodwvl ymeHvuieHus U ygenudenus oagnenus. /Jagnenue 2aza. 3a8ucumocms
odaenenusi 2aza om 00véma, memnepamypsl. llepedaua oOasnenus meeéPOLIMU meNaAMU,
arcuokocmamu u 2azamu. 3axou llackana. Ilnesmamuueckue mawiunsl. 3aBUCUMOCTD JaBJICHUS
KUIKOCTHU OT r1younbl. Coobwarowuecs cocyosl. 1 uopasnuueckue mexanusmo.

Atmocdepa 3emnu u armochepHoe naBieHHe. [Ipuuumnsl cywecmeosanusi 8030VUIHOL
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgeprnozo Oasnenus. 3a8ucumocms
ammocgheprozo 0Oaegnenus om Gvlcomvl HAO ypogHem Mmops. Ilpubopwr Ons uzmeperus
ammocgepnozo 0asneHusl.

Heticmsue oicuoxocmu u 2aza Ha NOSPYHCEHHOe 8 Hux meno. BrlTankuBaromas
(apxumenoBa) cuna. 3axkon Apxumeoda. [lnasanue men. Bozoyxonniasanue.

Jemoncmpayuu
3aBUCHMOCTH JIaBJICHUS T'a3a OT TeMIIePaTypHI.

[lepenava naBiaeHUs KUIKOCTHIO M TA30M.

Coo061aronirecs: CoCy/sl.

I'mapaBauyeckuit mpecc.

[IposiBnenue neicTBusi atTMOCHEpPHOTO TaBJICHHUS.

3aBUCHMOCTh BBITQJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena U
TUTIOTHOCTH KHJIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIIEH CUITBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBrue miIaBaHWs Te: IIaBaHUE WM TOTPYKCHHE Tell B 3aBHCHMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEH TeJa U KUJAKOCTH.

@ponmanvusle 1a60pamopnvle padomsl u ONbIM bl

ocoarwnE

1. OHpCIleJ'ICHI/IC BBITAJIKUBAIOIICH CHIJIBI, ﬂeﬁCTBYIOLHCf/II Ha TCJIO, HOpr)KéHHOC B
KUJIKOCTh.
2. OHBITLI, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTDb BBITAJIKMBAIOIICH CHIJIBI, ,Z[CIZCTByIOH.ICfI

Ha TCJIO B XHUIKOCTH, OT 00BéMa HOFPY)KéHHOﬁ B KHJIKOCTh 4YaCTH TC€JIa M OT INNIOTHOCTH
KUIKOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus

Mexannyeckas pabora. MOIIHOCTS.

IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb. [Ipasuno paenosecus
puiuaza. Ilpumenenue npasuna paerosecusi pvlyaza K OJ0KY. «3010moe npagunioy Mexanuku.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.



Mexannueckass sHeprus. Kunmemuueckas u nomenyuanvHas dSuepeus. llpespawenue
00H020 8U0A MeXAHUYeCKOU SHepauu 8 Opy20u. 3aKOH COXPAHEHHS SHEPTUN B MEXAHUKE.

Jemoncmpayuu

1. [TprMepsl MPOCTHIX MEXAHU3MOB.

2. N3mepenne KI1/] HakIOHHOM IJIOCKOCTH (2716KMPOHHAA 0eMOHCMPAUUs).

3. W3ydyeHue 3akoHa COXpaHEHHMsS MEXaHHUYECKOW DHEPruu  (I1eKmpoHHAasA
demoncmpayus).

3 4
@ponmanvusle 1adopamopHvie padGomsvl U ONbINbL
1. HccnenoBanue ycaoBUl paBHOBECHS pbluara.

8 KUIACC

Pa3nen 6. TenioBble siBeHUs

OcHogHble NONOJNCEHUsT MOJEKYIAPHO-KUHEMUYeCKOU meopuy CMmpoeHus Geuecmaa.
Macca u paszmepvr amomos u monekyn. Onvimol, nOOMEEPHCOAIOUWUE OCHOBHBIE NOJIOHNCEHUS]
MOJLEKYIAPHO-KUHEMUYECKOU Meopuu.

Monenu TBEpAOIO, )KUJIKOIO U ra3000pa3HOro COCTOSHUN BeulecTBa. Kpucmaniuveckue
u amopguvie mena. ObOvscHeHUe COUCME 24308, AHCUOKOCMEU U MBEPObIX mell HA OCHO8e
NONOJCEHUU MONeKYAAPHO-KuHemuyeckot meopuu. CMauuBaHUE U KANULIAPHbIE S6TEeHUs.
Tennogoe pacuiupernue u cocamue.

Temnepatypa. Cesa3b memnepamypsl CO CKOPOCMbIO MENIO0B020 OBUNCEHUSL YACUY.

Buytpennss sueprusi. Cnocodwvl uzmeHneHus 6HymMpeHHel SHepauu: menionepeoaia u
cogepuienue pabomel. Buovl mennonepedauu: menionpo8oOHOCMb, KOHEEKYUS, U3YYEHUE.

KonunuectBo temnotel. Yoenvuas mennoémxocme eewecmea. Tennoobomen u mennogoe
pasHogecue. Ypasnenue mennogoeo bananca.

IInasnenue u omeepoesanue KpUCMALIUYeCKux eewjecms. Yoenvnas menioma
nnasnenus. Ilapooobpaszosanue u konoencayus. Hcnapenue (MC). Kunienue. Yoenvnas menioma
napooopazosanus. 3a8UCUMOCMb meMnepamypsvl KUNEHUsi Om ammoc@epHozo OasieHUsl.
Bnrasicnocmo 6030yxa.

DHeprus TOIIUBA. YoenbHas menioma c20paHus.

Ipunyunsvr pabomwvr mennosvix osueameneu. KII/] mennogoco osucamens. Tennogvie
osucamenu u 3auwuma okpyxicarowei cpeovt (MC).

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

Jemoncmpayuu

1. Habmonenne 6poyHOBCKOTO IBUYKEHUSI.

2. HaGmronenue nudoysun.

3. HaGuroieHne SBJICHUI CMaYMBaHWS M KAMJUTSIPHBIX SBJICHUM.

4. Habmroienue TemnoBoro paciuvpeHus Ted.

5. V3MeHeHre JaBJCHHS Ta3a TpU H3MCHCHHMH O0BbEMAa W HArpeBaHUHM WA
OXJIAKICHUH.

6. [TpaBwita U3MepeHHs TEMITEPATYPHI.

7. Bune! Teronepenaym.

8. OxuaxieHrue Ipyu COBEPIICHUH paOOTHI.

9. HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

10. CpaBHEHME TEMIIOEMKOCTEN pa3INYHbIX BEIIECTB.

11. HaOmroaenue KueHus.

12. HabmroteHre moCTosIHCTBA TeMIIEpaTyPhI IPH TUTABJICHUH.

13. Monenu TemIoBEIX ABUTATEIIEH.

Dponmanvusvle 1adbopamopHsle padonvl U ONbIMbL

1. OneITel 1O  OOHApYXKEHHIO JIEHCTBUS CHUJ  MOJIEKYJSIPHOTO — MPUTSHKCHUS

(271eKmpoHHaA 0emoHcmpayus).
2. OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.



3. OnbITHl IO HAOJIIOJCHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUAKOCTEH U TBEPABIX

TeJl.

4. OnpeneneHue KoJMYeCTBa TEIUIOTHI IPU  CMEIIMBAHMM  BOJABI  pa3HOU
TeMIIepaTyphbl.

S. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTh JABICHHUS BO3AyXa OT €ro o0béMa H
HarpeBaHUs WIN OXJIAXKJICHUSL.

6. HabGmronenne u3MeHeHUsT BHYTPEHHEM  dSHeprum Teina B pe3yjbTare
TEeIuIonepeiauy U paboThl BHELIHUX CHJI.

1. HccnenoBanue siBiIeHUs TErI00OMeHa NMPU CMEIIMBAHUM XOJOTHOW W TOpsUei
BOJIBI.

8. HccnenoBanue npoiecca uCapeHusl.

9. OnpezneneHne OTHOCUTENILHON BIaKHOCTH BO3/yXa.

Pa3znes 7. JjekTpryeckne 1 MArHUTHbIE SIBJICHUS

Onekxmpuszayus men. JIBa pona aneKTpUuyecKux 3apsioB. B3aumoneiicTBue 3apsKeHHbBIX
TeJl.

OnexTpuueckoe noiue. /lpunyun cynepnosuyuu 21eKmpuyecKux noaetl (Ha KauecmeeHHoM
VposHe).

Hocumenu snexmpuueckux 3aps008. Snemenmapusiil d1ekmpudeckuti 3apsad. CmpoeHnue
amoma. IIpoOBOTHUKY U AUSJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

OnexTpuueckul TokK. Yenosus cywecmeoganus snekmpuyeckoeo moka. VICTOUHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DnekmpuyecKkuti MoK 8 HCUOKOCMAX U 2a3aX.

PaGota ¥ MOIIHOCTH ANEKTpUYECKOTO ToKa. 3axoH [locoynsi—/lenya. Dnekmpuueckue
yenu u nompedoumenu NEKMpUYEcKol 3Hepeuu 6 Ovimy. DiekTpuueckas uenb. Cuiia Toka.
Onektpuueckoe HamnpspkeHue. CompoTHBIIEHHWE MPOBOAHMKA. YOenbHoe conpomueneHue
sewecmsa. 3akoH Oma mig ydactka nenu. [locnenoBaTenbHOE U NapajuIeIbHOE COEAMHEHHE
MPOBOJIHUKOB. Kopomkoe 3amvikanue.

[TocrossHHbIE MarHuThl. B3auMoaeicTBUE TOCTOSIHHBIX MarHuToB. Macnumnoe noie.
Mazcnumnoe none 3emnu u e2o sHauenue 0aa dxcusHu Ha 3emiae. Onvim Opcmeoda. Maenummuoe
none 2n1ekmpuyeckoeo moxa. Ilpumenenue sn1ekmpomaznumos 6 mexHuke. [leticmeue
MAZHUMHO20 NOJSL HA NPOBOOHUK C MOKOM. DNeKmpoosuzamenb HNOCMOAHHO20 MOKA.
Hcnonvzosanue anekmpoosucameneti 8 mexHU4eCKUXx yCmpoucmeax u Ha mpaucnopme.

Onvimor  @apaodes. Aenenue  onexkmpomaznumnou  unoykyuu. Ilpasuno Jlenya.
Onekmpocenepamop. Cnocobvl noayuenus 31eKmpudeckou sSHepauu. IIEKTPOCTAaHIUH Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu
DneKTpu3zanus Ted.

JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKCHHBIX TEJT.
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[TpoBOTHUKY ¥ AUDIIEKTPUKH.

MopenupoBaHu€e CUIOBBIX TUHUH 3JIEKTPUUECKOTO MO,
N cToYyHUKM TOCTOSIHHOTO TOKA.

JlercTBUA DIIEKTPUYECKOTO TOKA.

0. DJIEKTPUYECKUI TOK B )KHJIKOCTH.

1.  Ta3oBelii pa3psn.

12.  V3mepeHue CHIIBI TOKAa aMIIEPMETPOM.

13.  HM3mepeHue 3NeKTPUIECKOro HAMPSHKEHUS BOJTBTMETPOM.
14.  PeocraT u Mara3uH CONPOTUBIICHUH.

15. BzaumopencTBue NOCTOSTHHBIX MarHUTOB.

RPRooo~NoO WD E



16. MogenupoBaHue HEBO3MOXKHOCTHU Pa3JICJIEHUs MOJIIOCOB MarHUTA.

17. MopenupoBaHHe MarHUTHBIX MOJEH NOCTOSHHBIX MAarHUTOB.

18.  OmeIT Dpcrena.

19.  MarauTHOE MoJje ToKa. DJIEKTPOMAarHuT.

20.  JlelicTBME MarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

21.  DnexTponBUIaTeNlb IOCTOSIHHOTO TOKA.

22. HccnenoBanue sBICHUS JIEKTPOMATHUTHOW WHIAYKIIHH.

23. Omnbrter @apages.

24.  3aBUCMMOCTb  HAaNpaBICHHS  HWHAYKIHMOHHOIO TOKAa OT  YCIOBHH  €ro
BO3HUKHOBEHUS.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvuvle 1a00pamopHvle padomsl U ONbLIM b

1. OnbITBl 1O HAONIOACHWIO  JJCKTPU3AIMM  TeN  MHAYKUMEH ©  TpH
COIIPUKOCHOBEHUHU.

2. HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKU U AUDJIEKTPUKHU.

3. COopKa 3JIeKTpUYECKOH LeNu U U3MEPEHUE CUIIbI TOKA B €€ Pa3JIMUHBIX Y4aCTKaX.

4. N3mepeHue HarpsHKeHUs Ha Pa3IMYHBIX ydacTKaXxX JIEKTPUUYECKON LIEMH.

S. M3MepeHue cuiibl TOKA M €r0 PeryjupoBaHUE PEOCTaTOM.

6. W3MmepeHne CONpOTUBJIEHMS] IPOBOJHUKA IpPU IOMOLIM aMIepMeTpa u
BOJIETMETpA.

7. Onvimvl, O0eMOHCMpUpyrOWUe 3a8UCUMOCIL INEKMPULECKO20 CONPOMUBTEHUS
NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEUHO20 CeYeHUs U Mamepuad.

8. Ilposepka npasuna crodxicenuss HanpaAXCeHul NPU NOC1e008aMeNIbHOM COEOUHEHUU
08YX pe3uUcmopos.

9. Ilposepka npasuna 01 cunvl moxa npu napaiiebHOM COeOUHEeHUU Pe3UCTOPO8.

10.  Omnpenenenue pabOThI ANEKTPUUYECKOTO TOKA, UIYLIETO YEPE3 PE3UCTOP.

11.  OmnpepeneHue MOIIHOCTH 3JIEKTPHUUYECKOIO TOKA, BBIACIAEMOM Ha PE3UCTOpE.

12.  HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKa, HAYIIEro 4Yepe3 JaMIlOuKy, OT
HaIpsDKEHUsS Ha HEl.

13. HccnenoBaHue MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MarHUTOB.

14.  l3yuyeHwe MarHUTHOTO TIOJS MOCTOSTHHBIX MAarHUTOB NpU MX OOBEIUHEHUU H
pa3JelIeHUN.

15.  HccnenoBanue AeWCTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

16.  OmnbIThl, AEMOHCTPHUPYIOILINE 3aBUCHUMOCTb CHJIbI B3aMMOJEHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHUJIbl TOKA U HaIlpaBJIEHUs TOKa B KaTYIIKE.

17.  H3yuyeHue AeHCTBUS MarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

18.  Usyuenue pabomsi s1ekmpoosucamensi.

19. N3mepenue KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

20.  OneITBI TO  WCCICNOBAHWUIO  SIBJICHUS  DICKTPOMATHUTHOW  WHIYKIIHH:

HCCIeIOBaHNE N3MEHEHUM 3HaUYCHUS 1 HalTpaBJICHUS MHAYKIIUOHHOI'O TOKaA.

9 KJIACC

Paznen 8. Mexanuuyeckue siBJeHHS

Mexanunueckoe nBmxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTh
MEXaHWYECKOTO [IBIDKCHMs. PaBHOMEpHOe TpsMOJWHEWHOe JBWKeHue. Hepasnomeproe
npamonunelnoe ogudxcerue. CpemHsIsl U MCHOBEHHAS CKOPOCMb mend Npu HepasHOMePHOM
OBUICEHUML.

Yckopenue. Pagnoyckopennoe npamonunetinoe Ogudcenue. CBOOOAHOE TMajJCHHE.
Onvimul I'anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe yckopeHue.

[Tepssiii 3akon HeroToHa. Bropoii 3akon Herotona. Tpetuit 3akon Hetotona. [lpunyun
Cynepnosuyuy Cui.



Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenus CKOTbHCeHUsl, CULd MpeHus
noKosi, opyaue 6uobl MpeHus.

Cuiia TsKECTM W 3aKOH BCEMHUPHOTO TSATOTEHUs. Y CKOPEHHE CBOOOJHOrO MaJIeHHUs.
Jeuocenue nnanem eoxpye Coanya (MC). Ilepsas xocmuueckas cxopocms. Heeecomocmv u
nepezpysKu.

PaBHOBecue matepuanbHON TOUKH. AbOconomno meépooe meno. Pasnosecue meépooeo
meina ¢ 3aKpeniénnol ocvio epaujerus. MoMeHT cwibl. Llenmp mascecmu.

Nmnynec tena. Msmenenue umnynvca. Umnynoc cunvi. 3aKOH COXpaHEHHUsS HUMITYJIbCa.
PeaxtuBnoe nmwxenue (MC).

Mexannueckasi pabota U MOIIHOCTh. Pabora cun Tspkectu, ynpyeocmu, mpenus. Ceaso
oHepeuu u pabomsi. IloTeHIMaNbHAsT SHEPTUs TeNa, MOTHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanouas osuepeus cocamou npyxcunvl. Kunernueckas osHeprus. Teopema o
KUHemu4eckou sHepauu. 3aKOH COXPaHEHHSI MEXaHUYECKON YHEPIHH.

Hemoncmpayuu

1. HabGmtonenne MexaHMYECKOro JIBJKEHHUS TejJa OTHOCUTENIBHO pa3HBIX Tel
OTCU€Ta.

2. CpaBHeHue nyTeil W TpaeKTOpUM JBMKEHHS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. H3mepeHune cKopocTy U YCKOPEHHUS IPSMOJIMHENHOTO IBUKECHHUSL.

4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOT'O JIBUYKEHUS.

S. Habumronenue ABM>XeHUs Tejla 0 OKPYKHOCTH.

6. HaOnronenne MexaHWYeCKUX SIBJICHUH, HPOMCXOIAIIMX B CHUCTEME OTCuéra
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCHUTEIIFHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla ¥ ICUCTBYIOLIEH HAa HETO CHUJIBI.

8. Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUU TEJL.

9. M3MmeHeHune Beca Tea IpU yCKOPEHHOM JBUKCHUU.

10. Ilepenada nMIrynbca nIpyu B3anMOJEHCTBHAN TEII.

11.  IIpeoGpa3oBaHus HEPTUH MTPHU B3AUMOJIEHCTBUHU Tell.

12. CoxpaHeHHe UMIYJIbCA IPH HEYIIPYTOM B3aHMO/ICHCTBUH.

13.  CoxpaHeHue uMnysibca Ipyu abCOIIOTHO yIIPYroM B3aUMOJICHCTBUY.

14,  HaGmroneHue peakTUBHOTO IBUKEHUSI.

15.  CoxpaHeHue MEXaHWYECKOH SHEPTHH MPHU CBOOOIHOM Ha/IEHUH.

16.  CoxpaHeHHMe MEXaHMYECKOH OSHEPrHM TpPHU JABIKEHHH Tella IO/ JCHCTBUEM
IPYKHUHBI.

@ponmanvusle 1adopamopHvie padbomuvt U ONbLINbL

1. Koncmpyuposanue mpaxma 0Ons  paseona u OanvHeuuleeo pagHOMEPHO2O
OBUIICEHUS WAPUKA UTIU TNENENHCKU.

2. Omnpenenenue cpegHel CKOPOCTH CKOJBXEHUS OpyCKa UM JIBUKEHMS IIapUKa 110
HAKJIOHHOM INTIOCKOCTH.

3. Omnpenenenne ycKOpeHHs Teja NPU paBHOYCKOPEHHOM JIBH)KEHUU 10 HAKIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBH)KEHUN
0e3 HauaJIbHOW CKOPOCTH.

5. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXXEHHUS OT CHUJIbI HOPMAaJIbHOI'O
JTaBJICHMUSL.

6. Onpenenenne ko3P PpUIHEHTA TPEHUS CKOIBKEHHUS.

7. Omnpenenenne KECTKOCTU MPYKUHBI.

8. Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBMKEHUHU Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

9. Omnpenenenue paboOTHl CUIIBI YIPYTOCTU NMPH MOIBEME Ipy3a C UCIOIb30BaHHEM

HEMOABHMKHOTO U IMOABHKHOI'O OJIOKOB.
10.  M3yueHwue 3aKkOHA COXPaHEHUS SHEPTHH.



Pa3nen 9. Mexann4yeckue KoJ1e0aHUs M BOJIHBI

Koneb6arenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTHUKU KOJIEOAHUM: MEpUOJ, 4acToTa,
amIuntyna. Mamemamuueckuti u  npyjicunHoll masmuuxu. Ilpespawjenue dsuepeuu npu
KO1e0amenbHOM OBUINCEHUU.

3aryxaromue konedanus. Beinyxennsie kojaeOanus. Pezonanc.

Mexannyeckue BOJIHBI. CBONCTBA MEXaHMUYECKUX BOJH. [IpodonbHbie u nonepeuHvle
80/1HbL. J{IUHA 80IHBL U CKOPOCMb €€ pacnpocmpaHnenusi. Mexanuueckue 60116l 8 M8EPOOM meie,
ceticmuyeckue 8oanvl (MC).

3ByK. [ pomxocms 36yka u evicoma moua. Ompadsicenue 38yka. Mngpassyx u yiompaszsyx.

Jemoncmpayuu

1. Hab6nronenue xonebanuii e moa 1eHCTBUEM CHIIBI TSDKECTH M CHUIBI YIIPYTOCTH.

2. Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. HabGnronenue BoIHYKIEHHBIX KoJIeOaHWH 1 pe30HaHca.

4, PacripoctpaneHre poJ0IbHBIX U TONIEPEYHBIX BOJH.

5. Habmtoienue 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHUYECKHI pe30HaHC.

Dponmanvusvle 1abopamopHvle padonvl U ONbIMbl

1. OmnpeneneHne 9acTOTH U TIepro/Ia KoiueOaHui MaTeMaTHIeCKOro MassTHHAKA.

2. Onpenenenne 4YacToThl U Mepuojaa KoyeOaHUN MPYKUHHOTO MasTHUKA
(271eKmpoHHaAA 0emoHCmpayu).

3. HccnenoBanue 3aBUCHMOCTH TEPUOJA M YacTOTHI CBOOOJHBIX KOJIcOaHMI
HUTSHOI'O MasgTHHKA OT €r0 JJIUHBIL.

4. HccnenoBanue 3aBUCHUMOCTH IepUoJa KoJieOaHH MPYKUHHOTO MAasiTHUKA OT
MacChI Tpy3a (2/1eKmMpPOHHAA 0EMOHCIMPAYUS).

5. [TpoBepka He3aBUCHUMOCTH Ieproja KoneOaHuil rpy3a, OIBEUIEHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnBITHI, JAEMOHCTPUPYIONIME 3aBHCHMOCTh MEpHoJa KoleOaHUuN MpYKUHHOTO
MasiTHUKA OT MACChI TPy3a U )KECTKOCTH MPYKUHEI.

7. N3mepenue yckopeHHst CBOOOIHOTO MAACHUS (INEeKMPOHHAA 0eMOHCMPAYU).

Pa3nes 10. D1eKTpOMAarHuTHOE MOJIe M JIEKTPOMATHUTHbIC BOJIHBI

DNeKTpOMarHuTHOE MoJie. DJIeKTPOMarHuTHbIe BOJHBL. (Ceolicmea 31eKmpoMacHUmHbIX
eoan. Illkana snexmpomacHumHulX 604H. Hcnonvzoeanue 31eKMPOMASHUMHBIX B0IH OJA
CcOmoBouU CEA3U.

OnexTpoMarsuTHas npupona ceera. CKkopocTh cBeTa. BolIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBOMCTBA CBETA.

@ponmanvuole Juzﬁopamopm;te3 paGomut u onvimut

1. N3ydyeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO
TenedoHa.
2. VzydeHue siBIEHHIA IIEKTPOMArHUTON HHTYKIIHH.

Pazgen 11. CBeToBbIEe sIBJIEHUS

JlyueBast monens ceta. VctouHuku cBeta. lIpsamonunelinoe pacnpocmpanenue ceemad.
3ammenusa Connya u Jlynor. Otpaxenue cBeta. [lnockoe sepkano. 3akon ompasxcenus ceema.

[Ipenomnenue cBera. 3aKOH MpeNOMIICHUs cBeTa. [lonnoe eHympeHHee ompadceHue
ceema. Hcnonvzosanue noiHo20 6HympenHe20 ompasxceHus 8 ONMU4ecKux cemosooax.

JIunza. Xox nyueil B nuH3e. Onmuueckas cucmema gomoannapama, MUKpocKona u
meneckona (MC). I'naz kax onmuueckas cucmema. bausopykocms u oanbHozopkocme.



Pasznooicenue benoco ceéema ¢ cnexkmp. Onvimul Hotomona. Cnodwcenue cnekmpaibHulX
UBemos.
Jemoncmpayuu

1. [IpsimonuHeitHOE pacpocTpaHeHHE CBETA.

2. OtpaxkeHue cBera.

3. [Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

4. IIpenomnenue ceera.

5. ONTUYECKUN CBETOBOJI.

6. Xon tyueit B coOnparomei Junse.

7. XoJ1 1y4deil B paccerBaroIlei JIMH3E.

8. [Tony4yeHnue n300paKeHUi C MOMOIIBIO JIMH3.

9. [Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10.  Mogens rnasa.

11.  Paznoxenue 6€I0ro CBETA B CIIEKTP.

12.  Tlomydenue Oenoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

@ponmanvusle 1a60pamopHvle paGomsl u ONbIM bl

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaKEHUsI CBETOBOTO JIy4ya OT yrJjia MaJeHusl.

2. W3ydeHne XxapakTepuCTHK H300pakeHUs IIpeIMeTa B IIIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCHUMOCTH yIja IPEJIOMJIEHHS CBETOBOIO Jiyda OT yIJa
MaJeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. [Tony4yenne n300pakeHUH C MOMOIIBIO COOMPAIOLIECH JTHH3HI.

5. Omnpenenenne (POKYCHOTO pAaCCTOSHUS U ONTHYECKON CHIIBI COOMpPAIOIIEeH JTHH3bI
(271eKmpoHHaAA OemoHCmpayu).

6. OMNBITHI MO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP (271€KMPOHHAA OEMOHCMPAYUL).

7. OMBITHI 110 BOCIIPHUATHIO [IBETA MPEIMETOB IIPH UX HAOIIOJICHUHU Yepe3 [BETOBBIC
(UITBTPBI.

Pasznea 12. KBanToBble siBJeHUS

Onwvimul Pezepghopoa v TuianeTapHas MoJienb atoMa. Mogens aroma bopa. Hcenycrkanue u
noenowjerue cgema amomom. Keanmor.

PanuoaktuBHOCTh. Anbgha-, bema- u ecamma-uznyyenus. CTpOEHUE aTOMHOTO sipa.
Hyxnonnas moodenv amomnozo saopa. Hzomonwei. Paduoaxmuenvie npespawenus. Ilepuoo
noIypacnaoa amomHblx soep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsSIOBOTO M MAaccoBOro uwucend. Peaxyuu
cunmesa u oenenus sioep. Uemounuku snepeuu Connya u 36é30 (MC).

SnepHas sHepreTHKa. /lericmeus paouoaKmueHuIX U3NYUEeHUl HA JHCUBble Op2aHU3Mbl

(MC).

emoncmpayuu

1. CrieKTpbl H3ITy4eHHsI ¥ TIOTJIOTICHHSI.

2. CriekTpbl pa3IMyHbIX I'a30B.

3. CrnexTp BogOpoOIa.

4. Habmionenue TpexoB B kamepe Buibcona.

5. Pabora cuéryrka HOHU3UPYIOMINX U3TYyUSHH.

6. Perucrpanus u3nydeHus: IpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

@ponmanvusle 1a60pamoprvle padomsl u ONbIM bl

1. HccnenoBanue TPeKoB: U3MEPEHHE SHEPTHM YACTULBI 110 TOPMO3HOMY IyTH (I10
dboTorpadusam) (21eKmpoHHas 0eMOHCMPAUU).

2. W3mepenue painoakTUBHOTO (pOHA (271eKMPOHHAA OEMOHCIMPAYUL).

IToBTOpPHTE/IBLHO-0000 110N MOLY/Ib



[ToBTOpUTENBEHO-0000IIAIONNIT  MOJY/Ib TMpEAHAa3HAYeH JUIsl CHCTEMAaTU3allud U
0000111eHUs TPEAMETHOTO COJIEPKAHUS U ONbITA JIEATEIbHOCTH, IPUOOPETEHHOTO NPH U3y4EHUU
BCETO Kypca (PU3UKH.

IIpy wW3y4eHMH JAHHOTO MOJYJS pEAIN3YIOTCI W CHCTEMaTU3UPYIOTCA  BUIbBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneumBaeTcs JAOCTIDKCHHE NPEAMETHBIX U
METaIpPeIMETHBIX IUIAHUPYEMbIX PE3yJIbTaTOB 00yueHMsl, (POPMUPYETCS €CTECTBEHHO-HAy4Has
IPAMOTHOCTB: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAHMS SIBIICHUM NPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (PU3UUECKUE SIBICHUS, MPUMEHSS IOJyYEeHHbIE 3HAHMUA,
peuars 3aa4y, B TOM 4HUCJIE KAUECTBEHHBIE U OKCIIEPUMEHTAJIbHBIC.

[IpyHIMIHATBHO ACATEIBPHOCTHBIM XapakTep IAHHOIO paslena pealu3yercs 3a CUéT
TOT'0, YTO y4Yal[Uecs BBIIOJIHSIIOT 3aJaHUsl, B KOTOPBIX UM IIPEJIAracTCs:

" Ha OCHOBE IOJIyYEHHBIX 3HAaHUI paclo3HaBaTh M HAyyHO OOBACHATH (puU3HUecKue
SIBJICHHS B OKPYXKalOLIEH IPUPOAE U ITIOBCEHEBHOMU KU3HY;

" JCHOJIB30BaTh 0] PyKOBOJICTBOM Il€Jarora Hay4Hble METOAbI UCCIEJOBAHUS (PUZNIECKUX
SIBJICHW, B TOM YHCJIE JJIs1 IPOBEPKU IMIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJOB;

* OOBSICHATH C ONOPOM Ha JOUIAKTUYECKMH Marepuain mocie OOCYXIEHHUs C IelaroroM
Hay4HbIE OCHOBbI Han0O0JIe€ BaKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTUH, HAIIPUMED,
IIPAKTUYECKOTO0 HCIOJb30BaHUS Pa3IMYHBIX HCTOYHUMKOB JHEPrMM Ha OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMS BCEX U3BECTHBIX BUJOB JHEPIUH.

Kaxxgas U3 TeM JaHHOro pasjena BKIIOYAeT HKCIEPUMEHTAIbHOE HCCIIECJOBAHUE
0000maronero xapakTepa Ha YCMOTPEHHE Iefjarora U Ipu ero rnomoimu. Pasnen 3asepraercs
IPOBEIEHUEM JUArHOCTUUECKOM U OLIEHOYHOH paboThl 32 KypC OCHOBHOM IIKOJIBI.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUEBHOI'O ITPEAMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHNA

B nenom pesyneratel ocBoeHus oOyuatormumucs ¢ 3I1P yueOHoro mpenmera «®Dusuka
JOJDKHBI COBIIAJaTh C pe3yjabTaTaMd IMPUMEPHOH paboueil MporpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHusl.

HauOoiiee 3HaYUNMBIMH SIBIISFOTCSI:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBAIUS K 00YUYEHUIO U LIeJIeHAPaBICHHOM T03HABATENbHOMN e TeTbHOCTH;

YCTAaHOBKa Ha OCMBICJICHHE JIMYHOTO OMbITa, HaOmoAeHud 3a (QU3NUEeCKUMHU
DKCIEPUMEHTAMU;

YCTaHOBKA Ha OCMBICIIEHUE PE3yJIbTaTOB HAOIIOACHUN 32 TPUPOIHBIMU U TEXHOT€HHBIMU
SBJICHUSMU C MO3ULMH (PU3NYECKUX 3aKOHOB;

CIOCOOHOCTH OLIEHMBAThH MPOUCXOAIINE U3MEHEHUSI M UX TIOCTIEICTBUS; (OPMYIUPOBATH
U OLIEHUBATh PUCKU, POPMHUPOBATH OIIBIT;

MOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO JEATEIbHOCTh (Tpu
COBMECTHOM BBITIOJTHEHUH JIAOOPATOPHBIX MPAKTUYECKHUX padoT);

yMEHHUE pa3nyaTh yueOHbIC CUTYallUH, B KOTOPBIX yuarnuiics ¢ 3[1P MmoxeT neiicTBoBaTh
CaMOCTOSITENIbHO, M CUTYalluH, IJIe CIEAYEeT BOCIOJb30BATHCS CIPaBOYHON HMHpOpMaiueid u
JPYTUMU BCTIOMOTaTeJIbHBIMU CPEACTBAMU;

CMOCOOHOCTh TNPHHUMATh pELICHHE B JKU3HEHHOM CHUTyalluM Ha OCHOBE IepeHoca
MOJIyYEHHBIX B X07€ 00y4eHUs (PU3NUECKUX 3HAaHUHN B aKTyaJbHYIO CUTYaIHIO;

CIOCOOHOCTh COOJIIOJIaTh B TMOBCEIHEBHOM JKM3HM INpaBWia JUYHOW OE€30MacHOCTH Ha
OCHOBE TOHMMAaHUS (PU3NUECKUX SIBJICHUN U 3HAHUS 3aKOHOB (DU3UKH;

YMEHHUE KPUTHYECKU OLIEHUBATh IMOJYYEHHYIO OT coOeceqHHKa UH(OpMAINIo, COOTHOCS
ee Co 3HaHueM (U3NYECKUX 3aKOHOB;



CIIOCOOHOCTH MEpPEeAaTh CBOM COOOPAKEHHS, YMO3AKIIIOUCHHS TaK, YTOOBI OBITH MOHSTHIM
JPYTHM YEJIOBEKOM;

aJIeKBaTHOCTh IIOBE/ICHHSI 00YUaIOIErocs: ¢ TOYKH 3PEHHs OMACHOCTH WM 0€30IacCHOCTH
JUISL ce0st WK [T OKPY KAFOIIHX;

YBa)KEHHE K TPYAY U pe3ylibTaTaM TPYAOBOH eI TEIHHOCTH;

yriryOieHue NpeacTaBIeHUI O LENOCTHOM KapTHHE MHUpa Ha OCHOBE HPHOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHBIX 3HAaHUH U MPAKTUYECKUX YMECHUH.

METAINPEJMETHBIE PE3YJIbTATHI

Osnaodenue ynugepcaipHblMu y4eOHbIMU HOZHAGAM EIbHBIMU OCUICIBUAMU:

BBISIBJISITH IPUYHMHBI M CIEJACTBUS MPOCTHIX (DU3HUECKUX SIBICHUN;

onpeAensaTh (U3MUeCKUe MOHSITHS, CO37aBaThb OOOOIIEHMS, YCTaHABIWBATH AHAJIOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSITEIIFHO BBIOMPATh OCHOBAHHS U KPUTEPUM JUIS KIIACCHU(PUKAIINH,
UCIOJIB3YS CIPABOYHYIO HH(OPMALIMIO U OMUPASICh HA aJITOPUTM YU4E€OHBIX IEHCTBU;

YCTaHABIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKOE pacCyKIeHHUe,
YMO3aK/Iio4eHne (MHAYKTUBHOE, JACIyKTHBHOE, [0 AaHaJOTMU) H JielaTh BBIBOABI O]
PYKOBOJCTBOM I1€Jarora;

UCKaTh WM OTOMpaTh HH(POpPMALMIO WIM JaHHbIE W3 KMCTOYHHKOB C YYETOM
MPEIUIOKEHHON yUueOHOM 3a1a9i 1 3aJJaHHBIX KPUTEPHUECB.

CO3/1aBaTh, MPUMEHATh M NPeoOpPa30OBbIBATh 3HAKU U CHUMBOJBI, MOJEIH M CXEMBI IS
penieHus: yueOHBIX U MO3HABATEIbHBIX 33]1a4;

C IOMOIIBIO MeJarora Uik CaMOCTOSITEIbHO MTPOBOJAUTH OIBIT, HECIOKHBIM SKCIIEPUMEHT
M0 YCTAHOBJICHUIO OCOOCHHOCTEN (PU3NIECKOTO 0OBEKTA WIIH SBICHUS;

peoOpa3oBbIBaTh MHGOPMAIUIO U3 OJHOTO BUAA B APYroH (Tabiuily B TEKCT U IIp.);

YCTaHABIIMBATh B3aUMOCBSI3b (DM3MUECKUX SIBICHUH W MPOIECCOB, UCIOIB3YS AITOPHTM
yueOHBIX JeWCTBUH.

Ognadenue yHugepcanbHolMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OCO3HaHHO HCIIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBHUHM C 33J1a4€il KOMMYHHUKALIUU
TSl BBIPQXKEHUS CBOUX MBICIICH U MOTPEOHOCTEH IS INITAHUPOBAHUS CBOEH JCSATEIHHOCTH,

OpraHM30BBIBaTH y4yeOHOE B3aWMOJEWCTBHE B Tpymme (OmpenensTh oOIIue IIeNu,
pacnpenenaTb poju, 10roBapuBaTbcs pyr ¢ APYroM M T. 1.).

[[eJICHANPaBICHHO HCIOIb30BaTh HWH(OPMAIMOHHO-KOMMYHUKATHBHBIE TEXHOJIOTHH,
HEOOXOIUMBIE Ui PEIICHUs] yYEOHBIX U MPAKTUUYECKUX (PU3NUYECKUX 3a/1a4;

OpPraHM30BBIBATH YU4E€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMH B TIPOIIeCcCe 3aHATUN (DU3UKOM.

Osnadenue yHugepcatbHoIMU Y4eOHBIMU PESYTAMUBHBIMU OCHUCMBUAMU:

MMOHUMATh 1IeJI1 €CTECTBEHHOHAYYHOrO OOY4YEeHHSs, CTaBUTh M (OPMYIUPOBATH I CeOs
HOBBIE 33]1a41 B yueOe U MO3HaBaTeIbHON AeSITENFHOCTH;

oOHapyxuBaTh U (OPMYIHPOBATH YUEOHYIO MPOOJIEMy, OMPENENATh IeNbh y4eOHOM
JeSATEIbHOCTH;

CaMOCTOSATENIbHO WJIM C TIOMOINIBIO YUYUTENS IUIAHUPOBATh MYTH JOCTHIKEHUS Ieeil B
(bU3MYECKUX JKCIIEPUMEHTAX, B TOM YHCIE albTePHATUBHBIE, OCOSHAHHO BBIOMpPATh Hambojee
s pexTUBHBIEC CTTOCOOBI peleHusT yUeOHBIX U NTO3HABATEIIbHBIX 3a71aY,

COOTHOCUTh CBOM TPaKTHUECKHWE JEUCTBUA C IUIAHHUPYEMBIMH pe3yJbTaTaMu,
OCYIIECTBIISITH KOHTPOJIb CBOEH JIESITEIbHOCTH B MPOLIECCE TOCTHXKEHUS Pe3yIbTaTa, ONPeesTh
CrocoObl IEWCTBUN B paMKaX MPEIIOKEHHBIX YCIOBUN M TpeOOBaHUI, KOPPEKTUPOBATh CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSIIOIICICS CUTyallUEeH;

MPAaBWIBHOCTh BBIMOJTHEHHUS] JKCIEPUMEHTATbHON yueOHOW 3aaauu, COOCTBEHHBIE
BO3MOJKHOCTH €€ PeIIeHNS,

BIIa/ICHHE OCHOBAMHU CAMOKOHTPOJISl, CAMOOIICHKH, IPUHATHS PEIICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIbHON JESATEIbHOCTH;

JaBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyIaraTh IJIaH €€ U3MCHCHNUS,



MPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH pEIICHUH YyueOHOH 3a1auu;
OCO3HABATh HEBO3MOKHOCTb KOHTPOJIUPOBAThH BCE BOKPYT.

INPEAMETHBIE PE3YJIBTATbBI
TpeOoBannss K mnpeAMETHbBIM Ppe3yJbTaTaM OCBOCHHSI Y4YeOHOIo mpeaMeTa

«Du3zukay, pacnpeaejeHHble 10 rogamM o0y4yeHus

Pe3ynbrarel mo rogam GopMyIUpYIOTCS MO MPUHIUITY 100aBIECHUS HOBBIX PE3YJIbTATOB

OT roja K roay (pe3yiapTaThl OYEPEAHOTO TOJa MO YMOIYAHMIO BKIIIOYAIOT PE3YJBTAaThI
IPEIbIAYILNX JIET).

7 KJIACC

[IpenMeTrHbie pe3ynbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTpaxaTh c(pOpMHPOBAHHOCTD Y

o0yyaromuxcs: yMEeHU:

OpPUEHTUPOBATHCS B MOHATHUSIX U ONEPUPOBATh UMU Ha 0a30BOM YpOBHE: (pU3MUecKue U
XUMHUYECKHE SBJICHHS; HAOIIOJICHUE, OHKCIEPUMEHT, MOJCIb, THUIIOTE3d; CIMHUILIBI
buznyecKuX BEIWYUH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHHMS BemiecTBa (TBEpIOE,
JKUJKOE, Ta3000pa3HOe); MEXaHMYECKOE JIBIXKCHHE (PaBHOMEpPHOE, HEpPaBHOMEPHOE,
NpsIMOJIMHEMHOE), TpaeKTopus, paBHOAEWCTBYyIomas cui, aedopmauus (ympyras,
TUTACTUYECKAs), HEBECOMOCTh, COOOINAONIUECS COCYBI, C OMOPOH Ha JUIAKTUYCCKUUN
MaTepuan

paznuuath sBiaeHus (AudQy3us; TEMI0BOE ABIKEHUE YACTHI] BEIIECTBA; PAaBHOMEPHOE
JBUKCHHC, HEPABHOMEPHOE IBHIKCHHC, WHEPIHS, B3aUMOJICHCTBUE TEI;, pasHO8ecue
MeEPObIX meil ¢ 3aKPeniéHHOl 0Cbl0 8paujeruss; TIepeaada JaBicHUs TBEPIABIMU TEIAMH,
KUJAKOCTSIMH W Ta3aMH; arMocepHOEe JIaBlieHWE; IUIABAHHWE TEJI, MPEBPALICHUS
MEXaHMYECKOM 3HEPruu) Mo OMHCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMX  JaHHOE (U3NYCCKOE  SBICHWE, TIIOCJIEC  IPEIBAPUTEIHLHOTO
00CYXJIEHUS C MeJarorom;

pacrno3HaBaTh MPOSIBIICHUE M3YUYECHHBIX (PU3NYCCKUX SBICHUN B OKPYKAIOIIEM MHpE, B
TOM dYHhce (QU3NICCKUE SBJICHHS B TIPUPOJIC: TPHUMEPHI JBIKCHUS C Pa3THIHBIMU
CKOPOCTSIMH B KHBOW M HEXHBOW MpPUPOJE; NEHCTBUE CUJIBI TPEHUS B TPUPOJIEC H
TEXHHUKE; BIUSHUE aTMOC(EpHOro JaBJICHHS Ha J>KHBOW OPraHU3M; IUIaBaHUE pBIO;
pplYard B TeJ€ 4YeJIOBEKa; MPU ITOM MEPEeBOAMUTH MPAKTHUYECKYIO 3a/lady B Yy4eOHYIO,
BBIJICTISITh  CYIICCTBCHHBIE CBOMCTBA/MIPU3HAKN (PU3NYCCKUX SIBIICHUH C ITOMOIIBIO
neaarora;

OTMCHIBATh M3yYEHHBIC CBOMCTBA T UM (PU3WUYCCKUE SIBICHUS, WCIONB3YsS (DU3UUCCKHE
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTH, CPEITHSISI
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tefa, CHUila TPeHHUs, AaBlieHue (TBEPIAOTO
TeNa, JKUJAKOCTH, Ta3a), BRITAJIKUBAIOIIAS CHJIa, MEXaHUYeCcKast padoTa, MOIIHOCTb, TLIEY0
CHUJIBI, MOMEHT CHJIbI, KOO (UIIUEHT MOJIE3HOT'O ACWCTBUS MEXaHU3MOB, KHHETUYECKAs U
MOTCHIIMAbHAS SHEPTHS) C OMOPOI Ha CXEMY; MPH OIUCAHUH PACKPBIBATH (DH3UICCKHIA
CMBICTT HCIIOJIb3YEMbIX BEIWYUH, UX OOO3HAYCHHUS M EAMHHIBI (PU3NYECKHX BEIUYHH,
Haxooums opmynvl, ceaAzviearowue OAHHYIO QUIUYECKYIO BeIUYUHY C  OpYeUMU
BEUYUHAMY, CMPOUMb 2PADUKU USVUEHHBIX 3ABUCUMOCTEN QUIUYECKUX BeNUYUH C
OMOpPO HA TUIAKTUYECKUN MaTepHan;

XapaKTepu30BaTh CBOWCTBA Tell, PU3UUECKHE SIBICHUS U MPOIIECCHI, UCTIONIB3Ysl MpaBUiIa
CJIO’KEHUS CHJI (BAOJIb OAHOM mpsAMoit), 3akon Iyka, 3axon Ilackans, 3akon Apxumeoa,
npasuilo pagrnosecusi pvluaza (0J10Ka), «3010moe NPasuilo» Mexanuku, 3aKOH COXpaHEHUs
MEXaHMYECKOM DJHEpPruu; MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3anuceléams €20 Mamemamuieckoe 8vlpaddcenue Nnoo pyKo8OOCMEOM neoaz2o2d ¢
00cyacOeHuem niana paboml;

00BSACHATH (PU3MUECKHE SIBJICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YKCJIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: MpU MOMOIIU MEeAarora BbISBIATH



MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHHWE M3 1—2 JOTUYECKHX IIIaroB C
omopoit Ha 1—2 HW3ydeHHBIX CBOMCTBA (U3MYECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemiatb THUIOBBIE pPAcy€THbIE 3aJayd B |JEHWCTBHE C ONOPOM Ha AJITOPUTM,
IpeBapUTENLHO Pa300paHHBIN COBMECTHO C TIEIaroroM, UCTIOIb3Ysl 3aKOHBI U (POPMYIIBL,
CBs3bIBAIOIIME (PU3MYECKHE BEIMUMHBI: HA OCHOBE aHallU3a yCIOBHS 3a/1ayll 3alHUChIBAaTh
KpaTKOE YCIOBHE, TMOJCTABIATh (U3NYCCKUE BEIUYHMHBI B (OPMYJBI U IMPOBOIHUTH
pacuéThl, HAXOUTH CIIPABOYHBIE JaHHBIE, HEOOXOUMBIE [Tl pEIICHUS 3a/1a4, OLIECHUBATh
PEATUCTUIHOCTD MOTYYCHHON (PU3NYCCKON BETUIHHEI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh IPU MOMOLIN (PU3NYECKHX METOJIOB
nociie MpeBapUTEILHOr0 00CYKICHUS ¢ IEAaroroM; Mpy MOMOIIIH MeJarora B OMUCaHUH
UCCIJIEIOBaHMs BBIJCNIATH IPOBEPSAEMOE IPEANONIOKEHUE (TUIIOTE3Y), C ONOpOHl Ha
JUJAKTUYECKU MaTepuasn pas3jiiyaTh U MHTEPIPETUPOBATh MOJYYEHHBIM pE3ynbTar,
HAXOJUTh TOCJIe OOCYXKJIEHUS C MEJaroroM OMMOKH B XOJIE OIBITA, JIEaTh BHIBOABI IO
€ro pe3yibTaTam;

YMETh HaXOJIUTh C MCIIOJIB30BAaHUEM IIU(PPOBBHIX 00pPa30BATEIBHBIX PECYPCOB OMBITHI MO
HaOMIOICHNIO0 (U3NYECKUX SIBICHUH WM (PU3MYECKHX CBOWCTB Tel: (OPMYIHPOBATH
MpoBepsieMble MPEANOI0KEHUs, COOUpPaTh YCTAHOBKY U3 MPEJIOAKEHHOTO 000pYy10BaHUS
C ONOpoMl Ha CcXeMy, 3aluChiBaTh XOJ OMmbiTa U (OPMYIUPOBATH BBIBOJBI IO
PYKOBOJICTBOM I1€J1arora;

BBITIOJIHSTH TIPSIMbIE U3MEPEHUSI PACCTOSHUSI, BPEMEHHU, MAcChl Tena, 0o0bEMa, CUIBI U
TEMIEPATYpPbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IM(PPOBBIX IPUOOPOB C OMOPON Ha
QITOPUTM; 3allMChIBaTh I[OKa3aHUA NPUOOPOB € YUETOM 3aJaHHON aOCONIOTHOMN
IIOTPELIHOCTH U3MEPEHUI;

MPOBOJAUTH COBMECTHO C IEJIAaroroM HCCIEIOBAaHUE 3aBUCHUMOCTH OIHOW (U3UYECKOU
BEJIMUMHBI OT JAPYroil C UCHOIB30BAaHUEM IMPSAMBIX H3MEPEHUN (3aBUCHMOCTH IYTH
PaBHOMEPHO JBMXKYLIETOCs Tela OT BPEMEHHU JIBUKECHHUSI TEIIA; CUNbL MPEHUS CKOJIbICEHUS
om eeca mena, Kawecmea 00pabomxu nosepxmocmeli men U He3ABUCUMOCMU CULbL
Mpenust om nIowaou CONPUKOCHOBEHUs Meil;, CUlbL YNPY2OCmu Om YOIUHEHUS NPYHCUHDL,
svimanKugarowell Cuibl om 00bEMA NOSPYIHCEHHOU Yacmu mena U Om HIOMHOCMU
HCUOKOCIU, €€ He3a8UCUMOCTU Om NIOMHOCMU mend, Om 2nyOuHvl, Ha KOMOpYIO
NOSPYAHCEHO MeJlo; YCI08Ull NIA8AHUS meJl, YCI08UL pasgHosecus pvliaza u 010K08); T
PYKOBOJCTBOM II€[jarora y4yacTBOBaTb B IIJJAHUPOBAHWU Y4YEOHOTO HCCIEA0BaHUSA,
coOupaTh YCTaHOBKY U BBINONHITH HM3MEPEHUs, CIIeAysd MpeaJoKeHHOMY IUIaHy,
(GUKCUPOBATh PE3yJbTaThl TMOJYYEHHONW 3aBUCUMOCTH (DU3HYECKUX BEJIMYUH B BUJE
MPEJIOKEHHBIX Ta0IuIl U TpadUKOB, AeTaTh BBIBOBI IO PE3yIbTaTaM UCCIEAOBAHUS;
COOTHOCHUTh KOCBEHHbIE H3MEpeHUs (U3MUEeCKUX BENUYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPIOrO Teja; CUJla TPEHUs CKOJIbKEHUS; JaBlIEHHE BO3/YXa,;
BBITAJIKUBAIOIIAS CUJIA, IEHCTBYIOMIAS HA MOTPYKEHHOE B )KHUJIKOCTh TEJO; KOAPDUITUEHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXaHU3MOB), CIEIYS MPEUIOKEHHON WHCTPYKIUU; TIPU
BBHITIOJTHEHUH W3MEpPEHUI MOJ PYKOBOACTBOM IeAarora cOOMpaTh IKCHEPUMEHTATbHYIO
YCTaHOBKY ¥ BBIYHUCIIATH 3HAYCHUE NCKOMOM BETMYUHBL;

coOnrofaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1abopaTOpHBIM
000pyIOBaHUEM T10CIIE TPEABAPUTEIHLHOIO 00CYKIEHUS C MIEIarorom;

COTIOCTABJIATh TPUHIIUIBI JIEUCTBUS MPUOOPOB W TEXHHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TMHAMOMETpP, COOOINAONIMECS COCYJbl, OapoMeTp, pbluar, MOJBHKHBIM U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh C OTIOPOM Ha TUJAKTUYECKUI MaTepHal;
XapaKTepU30BaTh MPUHIIUIIBI IEHCTBHUS N3YICHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
Moclie PEIBAPUTENHLHOTO OOCYKACHHSI C MEJaroroM ¢ OMOpOoi Ha WX omucaHus (B TOM
4yyucie: NOAIINIHUKY, YCTPOMCTBO BOAOINPOBOJAA, TMIAPABIMYECKUN IPECC, MAHOMETD,
BBICOTOMEp, TIOPITHEBOW HACOC, APEOMETP), HCIIONIB3Yys 3HAHUS O CBOWCTBAX (PU3MUECKUX
ABJIEHUHN 1 HEOOXOAUMBbIe (PU3NYECKHe 3aKOHbI U 3aKOHOMEPHOCTH;



NOPUBOANUTH TPUMEpPHl / HAaXOAUTh HWHPOPMALMIO O TpUMepax MPAKTHYECKOTO
UCMOb30BaHUS (U3NYECKUX 3HAHUH B IIOBCEAHEBHOM JKU3HU M oOecredeHus
0€30MacCHOCTH Tpu  OOpalleHMH C [puOopaMM M TEXHHYECKUMH YCTPOWCTBAMH,
COXPaHEHMsI 3/10pOBbs M COOJIIOACHNS HOPM SKOJIOIMUYECKOI0 MTOBEJICHHSI B OKpY Karolen
cpene;

OCYILECTBIIATh C ITOMOIIBIO MeJarora 0T00p HCTOYHUKOB HH(popManuu B cetu VHTepHeT
B COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MUMEIOLIMXCS 3HAHUN U
nyTéM CpaBHEHHS Pa3MUYHBIX MCTOYHHUKOB BBLICIATH MH(OPMAIMIO, KOTOpas SBISETCS
IPOTUBOPEYMBON HJIM MOXKET ObITh HEJIOCTOBEPHOI;

UCIIOJIB30BaTh MPH BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIONMYJSPHYIO JHUTEPATYpPYy
($U3UUeCKOro conepKaHus, CIPaBOYHbIE MaTepHalbl, pecypchl ceT VHTepHET; BlaieTh
npuéMaMM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus HHGOpMALMM M3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTh M0/ PYKOBOJCTBOM Iiefarora ¢ OOCYXJEHHEM IIIaHa paboThl KpaTKue
INUCbMEHHBIE M YCTHBIE COOOILEHMS Ha OCHOBE 2—3 HCTOYHHUKOB HH(OpMaLUK
(u3MYECKOro CcoJepKaHus, B TOM 4HcIe NyOIMYHO JAenaTh KpaTKue COOOIIEHUs
0 pe3yjibTaTaXx IPOEKTOB WM Yy4YeOHBIX HCCIEOBAaHUM; IpU 3TOM TI'PaMOTHO
UCITIONIB30BaTh M3YYCHHBIM TOHSATHHHBIA amnmapar Kypca (U3HKH, COINpPOBOXKIATH
BBICTYIUICHHE IIPE3EHTALNEH;

IIPU BBIOJHEHUM Y4eOHBIX MPOEKTOB M HCCIEIOBAaHUI 10/ PYKOBOJACTBOM Iiejarora
pacopenenaTb 00sI3aHHOCTU B IPYIIE B COOTBETCTBUM C IIOCTABICHHBIMHU 3aJauyaMu,
CJICZIUTH 32 BHINOJIHEHUEM IUIaHa JAeHCTBHM, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B
JIeSITENIbHOCTh TPYIIbI; BBICTpaUBaTb KOMMYHHUKAaTHBHOE B3aWMOJEWUCTBUE, YUUTHIBAs
MHEHHUE OKPYKAIOLIUX.

8 KJIACC

[IpenMeTHbIe pe3yapTaThl Ha 0A30BOM YpOBHE JIOJKHBI OTpaxarb chOPMHUPOBAHHOCTD Y

00yyJaroImuxcst yMeHu:

OpUEHTUPOBAThCA B NOHATHUAX M ONEpUpOBaTh MMM Ha 0a30BOM ypOBHE: Macca U
pa3Mepbl MOJIEKYJI, TEIUIOBOE JBIKEHHE aTOMOB W MOJIEKYJ, arperaTHbIE COCTOSHHS
BEIIIECTBA, KPUCTAIJIMUECKUE U aMop(HbIe Tesla, HACHIIIEHHBI U HEHACHIIEHHBIN Map,
BJIAKHOCTHL BO3[yXa, TEMIICpaTypa, BHYTPCHHAA OHCPIH:d, TEIIOBOH JABUT'aTCIIb,
HIIEMEHTAPHBIM  JJEKTPUUECKUI  3apsl, 9JIEKTPUUYECKOE TI0Jie, MPOBOJHUKU H
JUDJICKTPHUKH, MOCTOSTHHBIHN SHGKTpH‘{CCKI/II\/JI TOK, MAarHuTHOE€ I10JIC,

pasnnyarh SBJIEHHUS IOCJTE MPeABAPUTEIBHOIO OOCYKIEHHS C Melarorom (TemjaoBoe
pacuiMpeHue/cxarue, — TeIUlonepenada, — TEIJIOBOE  PaBHOBECHE,  CMaudMBaHUE,
KalmUWJUIIPHBIC  ABJICHUA, HWCHAPCHUC, KOHACHCAIUA, IUJIABJICHUC, KpUCTAJLUIM3AlUs
(oTBepAeBaHUE),  KHUIIEHHE,  Terulonepenaya  (TEIJIONPOBOAHOCTh,  KOHBEKIIMS,
U3JIydeHHE); DJICKTPHU3ALMs TeJ, B3aWMOJCHCTBHE 3apsa0B, AEHCTBHS INIEKTPUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHE MAarHMTOB, JEHCTBHE MAarHUTHOTO TOJI
Ha IIPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHasA I/IHJIYKHI/I?I) II0 OIMMCAHUIO UX XAPaKTECPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SBJICHUE;
pacro3HaBaTh C IOMOIIBIO TeJarora MPOSBIEHUE W3YYEHHBIX (U3MUECKUX SBICHUIN
B OKpY’KalollleM MHpe, B TOM 4YHcie (U3NYECKUE SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HAaTsDKEHHE M KalWUISIPHBIEC SIBICHUS B NPUPOJAE, KPUCTAJUIBI B NPHUPOJE, HU3ITyYEHHE
ConHia, 3amep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs,
CHera; dJeKTpUYECKHE SIBJICHUS B aTMocdepe, 3JIEKTPUUYECTBO KHUBBIX OPraHU3MOB;
MarHuTHOE ToJje 3eMiH, Apeid MoIocoB, poIb MarHUTHOTO TTOJIS JJIS )KU3HU Ha 3emIe,
HOJISIPHOE CUSHHE; IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIJICIATH
CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKN (PU3MUECKUX SBICHHIA;

OMUCBIBATH IOA PYKOBOACTBOM Ic¢garora ¢ O6CY)KII€HI/ICM IJ1aHa paGOTBI HU3YYCHHBIC
CBOMCTBa TeN U (PU3MUCCKHE SBICHUS, NCIONB3Ys (GU3MUECKHE BEIIMUNHBI (TEMIeparypa,



BHYTpeHHSISI 3Hepr1/151, KOJINYCCTBO TCIIJIIOTHI, y,ZLCJIBHaH TGHHOéMKOCTL BCIICCTBA,
yAelIbHas TeIUIOTa TUIABJICHHMS, YACIbHAs TEIUIOTa MapooOpa3oBaHus, yaeabHas TEIIoTa
CrOpaHHsl TOIUIMBA, KOI(PPUIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOW  MAIIIWHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTH BO3/lyXa, JICKTPUUECKUN 3apsll, cHjla TOKa, JIEKTPUUECKOE
HaIpsKEHUE, COMPOTUBIICHNE MPOBOJIHMKA, YIETbHOE COIPOTUBIICHUE BEIIECTBa, paboTa
¥ MOIIHOCTH 3JIEKTPUUYECKOTO TOKA); MPU ONMKMCAHUH MPABUIBLHO TPAKTOBATH C MIOMOIIIBIO
rmeagarora (I)I/I?;I/I‘ICCKI/If/'I CMBICJI I/ICHOJIB3yCMbIX BCINYNH, O603Ha‘IeHI/ISI U CIANUHUIBI
(GU3MYECKUX BEIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3HUECKYIO
BEJIMYMHY C JAPYIMMH BEIHMYMHAMH, CTPOUTH TIpadUKU H3YYEHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEIMYHH,

ONpENENATh IOCTEe MPEABAPUTEIILHOIO OOCYXXJIEHHMS C IelaroroM CBOWCTBA Tell,
(bu3MYecKue SBICHUS M TPOLECCHI, MCIOJIb3Ysl OCHOBHBIC IOJIOKEHHUS MOJIEKYIISPHO-
KUHETUYECKOM TEOpUU CTPOCHUSI BEIIECTBA, HPHUHIUI CYNEPIO3UIMK ToJjield (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa /i y9acTKa e , 3aKOH
IDrcoyna—Jlenya, 3aKOH COXpPAHEHHS DHEPrUU; MPU HSTOM HAXOOUTH CIIOBECHYIO
(bOopMyITUPOBKY 3aKOHAa M €ro MaTeMaTH4eCKOe BBIpaXXEHHE C OMopod Ha uudpoBbie
00pa3oBarebHbIE PECYPCHI;

COOTHOCHUTH II0JI KOHTPOJEM Teharora (U3M4YECKHe IMPOIECChl U CBOWCTBA TEN, B TOM
YHUCJIE U B KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, MpU MOMOIIHU
rnecagarora BBIABIIATH HpI/ILII/IHHO-CJIGIICTBeHHI)Ie CBA3H, CTpOI/ITL O6”I)$ICHGHI/IG nu3 1—2
JIOTUYECKUX IIaroB ¢ Omopod Ha 1—2 M3yuyeHHBIX CBOWCTBA (DM3MUECKUX SIBICHUU,
($u3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTE;

peuiaTth TUIMOBBIE pacué€THbIC 3adaud B 1—2 JEHCTBUSL C OMNOPOM HaA aJITrOpPUTM,
MpeBapUTENLHO pa300paHHBI COBMECTHO C MEIarOroM, UCIOJb3Ys 3aKOHBI U (HOPMYIIBI,
CBS3BIBAKOIIIHMC (1)I/I3I/I‘~IGCKI/I€ BCJIMYHUHBI. HA OCHOBC aHAJIN3a yCJIOBI/ISI 3a1a4U 3aIIiChIBAThb
KpaTKOE YCJIOBHE, BBISBIATH HEJOCTATOK JAHHBIX I PEIIeHUs 3aJadd, BbIOUpATh
3aKOHBI U POPMYJIbI, HEOOXOAUMBIE AJIsl €€ pelIeH s, IPOBOAUTh Pacu€Thl U CPaBHUBATh
MOJTy4YEeHHOE 3HaUeHUe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

UMETh MPEJCTaBIEHUE O MPolIeMax, KOTOPbIE MOKHO PEILIUTh MPH MOMOIIN (HU3HUECKUX
METOJ/IOB TIOCTIE TPEABAPUTEIHHOTO OOCYXKICHHS C TEJaroroMm; HMCIOJb3ysl OINMUCAHUE
WCCJIEI0OBAHMS, BBIIEIATh IPOBEPSIEMOE MPEANON0KEHHE, OLEHUBATh IPABHIBHOCTh
nopsu:[Ka HpOBeIleHI/IH Hucciea10BaHusd, 1€J1aTb BIBOABI,

YMETh HaXOJUTh C HCIOJb30BaHUEM LU(MPOBBIX 00pa30BaTEIBHBIX PECYPCOB OMbBITHI MO
HaOMOIeHUI0 (U3NYECKUX SBIEHUN WM (DU3HUECKUX CBOWCTB TeN (KamWUISIpHBIE
SIBJICHHS, 3aBUCHMOCTH JIaBJICHHS BO3JlyXa OT €ro o0bh&Mma, TeMIepaTypbl; CKOPOCTH
npoiiecca OCTBhIBaHUS/HATPEBAHUS npu U3IIy4eHUHN oT LBeTa
W3ITYYaroIeH/OTIOMAI0IIeH TOBEPXHOCTH; CKOPOCTh UCMIAPEHUS BOJIBI OT TEMIIEPATYPhI
JKUJKOCTH U IUIOHIaAM €€ TOBEPXHOCTH; DJIEKTpU3alUsl Tel W B3aUMOJCICTBUE
BHGKTqueCKHX 3ap5111013; BSaHMOJIefICTBPIe INOCTOAHHBIX MAarHuToOB, anyaﬂmaunﬂ
MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB; JE€UCTBUSI MAarHUTHOTO MOJSI HA MPOBOAHUK
C TOKOM, CBOﬁCTBa BJ'IGKTPOMaFHI/ITa, CBOfICTBa BJICKTPOJIBI/II‘aTeJISI ITIOCTOSHHOT O TOKa)Z
dbopMynupoBaTh  MpOBEpSEMbIE  TPEANONOXKEHHUs, CcoOUpaTh  yCTAaHOBKY M3
MPEIIOKEHHOTO O0OpYZOBaHUSI C OMOPOM Ha CXEMy;, OIMCHIBATh XOJ ONbITa U
(dbopMyITHUPOBATh BBIBOJIBI MO PYKOBOJCTBOM IEAarora;

MMETh MPEJCTABICHUS O U3BMEPEHUH TEMIIEPATYpPbl, OTHOCUTEIBHOMN BIIAXKHOCTH BO3/yXa,
CHJIbI TOKa, HaHpH)KeHI/IH C MHCIIOJIB30BAHUEM AHAJIOT'OBBIX HpI/I60p0B U OAaTYUKOB
(bu3MYECKUX BEJIMYMH; TMPU MOMOIIU IEJarora CpaBHUBATh PE3yJIbTAThl M3MEPEHHH C
Y4E€TOM 3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH;

MPOBOJANTH COBMECTHO C TIEJAAaroroM HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (U3UYECKOU
BEJIMYMHBI OT JpPYrOM C HUCIIOJIb30BAHMEM INPAMBIX H3MEPEHUH  (3aBUCHMOCTH
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIONAAU IIONEPEYHOrO CEYCHHS U
YI[G.HBHOFO COHpOTI/IBJIeHI/IH BCIICCTBA HpOBOI[HI/IKa; CHJIBI TOKa, I/I,Z[yLLIeFO qepe3



MPOBOJIHUK, OT HAINPSDKEHUS HAa MPOBOJHHUKE; MCCIEIOBAHUE IOCIIEIOBATEIBLHOIO U
MapajuieIbHOTO COSAUHEHUN TPOBOJHUKOB): ITUIAHMPOBATH HCCIIEIOBaHHE, COOUpaTh
YCTAaHOBKY M  BBIMIOJIHATH HM3MEPEHUs IO0J PYKOBOJACTBOM I€Jarora, Cleays
MPEIOKECHHOMY TUIaHy, (DUKCUPOBATh PE3YNIbTAThl MOJYYEHHON 3aBUCHMOCTH B BHUJIC
TabNIUI U rpaduKOB, AETaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMS TIOCTIE OOCYKICHUS
C IIeJIaroroMm;

COOTHOCUTh KOCBEHHBIC H3MEpPEHHS (PU3NYCCKUX BeIMYMH (yAeNbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTHURIICHUE MTPOBOHUKA, pad0Ta U MOIIHOCTh JICKTPUUECKOTO TOKA): C
MOMOIIBIO  MMeJarora IUTAHUPOBATh HW3MEPEHHS, COOUpaTh AKCIEPHUMEHTAIHHYIO
YCTaHOBKY, CJICITys IPEIJIOKCHHOW HHCTPYKITUH, U BRIYUCIISATh 3HAYCHUE BEIMYUHBI;
coOirofaTh TpaBWJa TEXHWKH Oe30macHOCTH 1mpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM TIOCTIE MMPEABAPUTEITHHOTO 00CYKICHUS C IIEIarOroM;

COTIOCTABJIATh C TOMOIIBIO TIeAarora MIPUHIUIBI JCHCTBUS HM3YYCHHBIX IPUOOPOB
U TEXHUYECKUX YCTPOICTB C OMOPON HAa UX OMHCAHUA (B TOM YHCIIE: CHCTEMa OTOILICHHUS
JIOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETUMK DIIEKTPUUECKOU
SHEPIHH, OJEKTPOOCBETUTEIIBHBIC IPUOOPHI, HArpeBaTeIbHBIC  DIICKTPONPHUOOPHI
(mpuMepskl), BICKTPUYECKUE TMPEAOXPAHUTENIN; DJICKTPOMATHUT, JJICKTPOJBUraTEIh
MOCTOSIHHOTO TOKA), MCIOJb3ysl METOAMYECKHE MaTepuajbl O CBOMCTBaX (PU3MUECKUX
SIBIICHUH ¥ HEOOXOIUMBIe (PH3UIECKIEe 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IOCIE IPEABAPUTEIBHOTO OOCYXAEHHS C T[eJaroroM IMpoCThIE
TEXHUYECKHUE YCTPOMCTBA M HM3MEpUTEIbHBbIE MPHOOPHI IO CXeMaM M CXEMaTUYHBIM
pucyHKaMm (KHUIKOCTHBI TEPMOMETpP, TEPMOC, TMCHUXPOMETpP, TUTPOMETpP, JBUraTEIh
BHYTPEHHETO CrOpaHHUs, JJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMbl AJIEKTPUUYECKUX
Hernerl ¢ MOCJIeNOBAaTEeIbHBIM U TNapaJJICIbHBIM COCIUHEHUEM 3JIEMEHTOB, COOTHOCS
yCIIOBHBIE 0003HAYECHHUSI SJIEMEHTOB AJIEKTPUUYECKUX IEMeil;

NPUBOAUTH  NPUMEPHI/HAXOAUTh  HMHPOPMAIMIO O  TMPUMEpax  MPAKTUIECKOTO
WCIIONIb30BaHUS (U3MYECKUX 3HAHWK B TOBCEIHEBHOM JKM3HU IJIsi OOCCIICUCHHS
0e30MacHOCTH TMpH OOpalleHHd C TNpudopaMH U TEXHUYECKUMH YCTpPOIICTBaMH,
COXpaHEHUS 37I0POBbS M COOIIOIEHNS HOPM SKOJIOTHUYECKOTO MOBEJACHUS B OKPYXKaIoen
cpene;

OCYIIECTBIISATh C TIOMOIIBIO TIeJarora MOUCK MH(POpMAIMH (PU3NYECKOTO CONepKaHUS
B ceTu VIHTEpHET, Ha OCHOBE MMEIOIIUXCS 3HAHUHN U IMMYyTEM CPAaBHEHHS JOTIOJHUTEIbHBIX
MCTOYHUKOB BBIICIATh HH(OpPMAIIHMIO, KOTOpasi SBJISETCS MPOTUBOPEUMBON KU MOXKET
OBITH HETOCTOBEPHOI;

UCIIONIb30BaTh MPHU BBIMOJHEHUH YYeOHBIX 3aJaHU OTOOpPaHHYIO MEJaroroM Hay4HO-
MOMYJISIPHYIO JTUTEPATypy PU3NYECKOTO COJEP>KaHUs, CIIPABOYHbIE MaTEPHAIIbI, PECYpPCHI
cetu HuTepHeT; BiajeTh NpuéMaMH KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMallMd W3 OAHOW 3HAKOBOW CHUCTEMBI B JIPYTyIO C OIMOpPOH Ha alrOpUTM H
YTOUHSIOIINE BOMPOCHI IE1arora;

CO3/1aBaTh IMOJ] PYKOBOJCTBOM Te/larora ¢ 0OCYKIACHHEM IJlaHa pa0OThl MHUCHMEHHBIE U
KpaTKHE YCTHBIE COOOIIeHUs, 0000mas WHGOPMAIHMIO W3 HECKOJBKUX HCTOYHHKOB
GU3MYECKOTO COAepXKaHUs, B TOM 4HCIE MYyOJMYHO TPEACTABIATH PE3YNIbTATHI
MIPOEKTHOM WJIM MCCIIEAOBATEIbCKOW ACATEIHHOCTH; TIPH ATOM TPAaMOTHO HCIOJIb30BaTh
W3YYCHHBI TIOHATUWHBIA ammapaT Kypca (M3HKH, COIMPOBOXKAATh BBICTYIUICHHE
[IPE3CHTALNEH;

MPU BBHITIOJIHEHUHU YYEOHBIX TPOEKTOB M HCCIECIOBAHUN (PU3NYECKHUX MPOIIECCOB O]
PYKOBOACTBOM TIeJlarora pacmlpeeNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBEIMM  3aJadyaMy, CJIEIUTh 3a BBINOJHEHMEM IUIaHA JEWCTBHH U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIEHUBATh COOCTBEHHBIM BKJAJ B JCSATEILHOCTD
TPYIIIBI; BBICTPaWBaTh KOMMYHHUKATHBHOE B3aMMOJICUCTBUE, TPOSBISAS TOTOBHOCTH
pa3pemniaTh KOHQIHUKTHIL.



9 KJIACC

[IpenMeTHbIe pe3ynapTaThl Ha 0A30BOM YpOBHE JIOJKHBI OTpaxarbh chOPMHUPOBAHHOCTD Y

0o0yyaromuxcs: yMeHHi:

OpPUEHTHUPOBAThCSI B MOHATUAX M ONEpUPOBaTh MMU Ha 0a30BOM YypOBHE: CHUCTEMaA
oTcuéra, MaTepualbHas TOYKA, TPACKTOpPHUSA, OTHOCUTEIBHOCTb MEXAHUYECKOTO
JBWDKEHUS, nedopmauus (ympyras, IJIacTHYECKas), TPEHUE, YEeHMPOCmpPeMumenbHoe
YCKOpeHue, HEBECOMOCTb U IEPETrPYy3KH; LIEHTP TSKECTH; aOCOIIOTHO TBEPIOE TEIIO,
LEHTP TSDKECTH TBEPIOro Teja, paBHOBECHE; MEXaHMUYECKHE KOoJeOaHus U BOJHBI, 3BYK,
UHOPA3BYK H YIbTPa3BYK; JIEKTPOMArHUTHBIC BOJIHBI, IIKaa 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJM30PYKOCTh U JAlIbHO30PKOCTb, CHEKMPbl UCHYCKAHUA U NO2NoujeHus; anbpa-,
OeTa- ¥ raMMa-u3J1y4eHUs], U30TOIIbI, siA€pHAsi SHEPIreTUKA;

COOTHOCHTb SIBJICHUS IOCJIE MTPEIBAPUTEIBHOTO 00CYKICHUS € IIe1aroroM (paBHOMEpPHOE
U HEpPaBHOMEpPHOE MPSIMOJIMHEHHOE [IBUXKEHHE, DPABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBIDKEHUE, CBOOOJHOE TMAJCHUE Tell, PABHOMEPHOE [BUKCHHUE I10 OKPYKHOCTH,
B3aMMO/ICICTBHE TeJl, pEaKTUBHOE JBIMKEHHE, KoslebaTenbHOe IBUKEHHE (3aTyXarolue 1
BBIHYX/ICHHbIE KOJIEOaHUS), PE30HAHC, BOJIHOBOE JIBUKEHHE, OTpak€HUE 3BYKa,
OpSAMOJIMHEHHOE pPacHpOCTpaHEHUE, OTpPaKeHHEe M INPEJIOMIIEHHE CBETa, IOJIHOE
BHYTPEHHEE OTPaXCHHUE CBETA, DPA3JIOKEHHE OEIoro cBeTa B CHEKTP U CIIOKEHHE
CHEeKTPAJIbHBIX  LBETOB, JHUCIEPCHA  CBETa, €CTECTBEHHas  pPaJHOaKTUBHOCTb,
BO3HMKHOBEHUE JIMHEWYATOro CHEKTpa M3JIy4eHHs) 10 OINHCAHUI0 HX XapaKTEPHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3UUECKOE SBJICHUE;
pacro3HaBaTh C MOMOIIBIO IEAarora MpPOSBICHUE H3YYCHHBIX (PH3HMUECKUX SIBICHHUHA
B OKpYXarolleM MHUpe (B TOM uucie (U3NYECKUE SBJICHUS B MPUPOJE: NPUIMBBI U
OTJIMBBI, JABWXKEHHE IUIaHeT COJHEYHOW CUCTEMbl, PEAKTHBHOE JIBUKEHHE IKHUBBIX
OpraHU3MOB, BOCHPUSTHE 3BYKOB KMBOTHBIMH, 3€MJIETPSACEHUE, CEMCMUYECKUE BOJIHBI,
I[yHaMH, 3XO, I[BeTa TeJ, ONTHYECKUE SIBICHUS B NPHUPOJE, OMOIOTHYECKOe AECHCTBUE
BUJUMOTO, YyJIbTPa(UOIETOBOTO W PEHTICHOBCKOIO M3JIY4YEHMH; €CTECTBEHHBII
pPalMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, DPAaJUOAKTUBHOE H3JIy4YE€HHE MPHUPOTHBIX
MUHEPAJIOB; JIEHCTBUE PAAMOAKTUBHBIX M3JIyUEHUH Ha OpPraHU3M 4YeJOBEKa), MPH 3TOM
10J1 pPyKOBOJICTBOM II€/larora nepeBoIuTh MPaKTHUYECKYIO 3a7jauyy B y4eOHYI0, BBIIENATh
CYIIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NYECKUX SBJICHUM;

OIKCBIBATh IO/ PYKOBOJACTBOM Ilelarora ¢ oOCYXJE€HHEM IuUlaHa paboThl W3ydeHHbIE
CBOWCTBa Tel U (PU3HYECKHE SBICHMS, UCIONb3Ys (U3UYECKUE BEIUUYUHBI (CPEeIHSS U
MI'HOBEHHAsi CKOPOCTb Tejia IPU HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHHUE, ITepeMEIECHHE,
IyTh, YIJOBas CKOpPOCTb, CHJa TPEHUS, CHJIa YNPYTOCTH, CHUJA TSKECTH, YCKOPEHHE
CcBOOOJHOTO MaJIeHUs, BEC TeJla, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHUUYeCKas paboTa u
MOIIHOCTb, IOTEHLMAJIbHAs DHEPIHsl Tea, IMOAHITOrO HaJ IOBEPXHOCTBHIO 3EMIIH,
NOTEHLMAJbHAsL HJHEPrusl CXKATOW MPYKUHBI, KHUHETUYECKass »dSHEprus, IOJHas
MeXaHU4ecKasi SHEeprusi, NepuoJl U 4acToTa KojeOaHHi, IJI1MHA BOJIHBI, IPOMKOCTh 3BYKa
U BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeslb MPEJIOMIICHHUS CPelbl); MPH OMUCAHUU C
MOMOIIBIO YYUTENS NPAaBWIbHO TPAKTOBATh (U3WYECKUHA CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, 0003HAYEHUSI U €IMHUIBI (PU3NUYECKUX BEJITUYMH, C OMOPOH HAa METOJIUYECKUX
MaTepuag HaxoIuTh (OPMYJIbL, CBS3bIBAIOIIME JAHHYIO (PU3MUYECKYI0 BEIHUYUHY C
IpYTMMHM BEJIMYMHAMHU, CTPOUTh TpaduKH HU3YUYEHHBIX 3aBUCHMOCTEH (HU3HUECKUX
BEJIMYUH;

XapakTepu30BaTh I0CJIE MPEABAPUTEIBHOIO OOCYKIEHHs C IEelaroroM CBOICTBa Ted,
¢dusnyeckue SBIEHUS W MPOLIECCHl, HCIOJB3YysSd 3aKOH COXPAHEHHS SHEPruu, 3aKOH
BCEMUPHOI'O TATOTEHUS, NPUHLMII CYNEPHO3ULUU CWJI, NPUHIUI OTHOCUTEIBHOCTH
[anunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HUMIYJIbCA, 3aKOHBI OTPAXKEHUS H
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOTO YMCEN MPH SIAEPHBIX
peakuMsax; INpU HTOM HAXOJAUTh CJIOBECHYIO (OpPMYIMpPOBKY 3aKOHa U  €ro
MaTeMaTHYECKOE BBIPAXKEHUE C OMIOPOH Ha IIU(POBBIE 00pa30BaTEIbHbBIE PECYPCHI;



COOTHOCHTbH TOJ KOHTPOJIEM Tenarora (pu3nveckue MpOoIecchl U CBOMCTBA Tel, B TOM
YHCIIe U B KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPU
MOMOIIIM Tearora MPUYUHHO-CIIEJCTBEHHBIE CBS3M, CTPOUTh OOBsICHEHHME U3 2—3
JIOTUYECKHUX IIAaroB C OMOpOH Ha 2—3 HW3YYEHHBIX CBOMCTBA (DU3WYECKUX SIBJICHHH,
($U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuiaTh TUIMOBBIE pacu€THbIC 3aaud B 1—2 JEHCTBUSL C OMNOPOM HaA aITOPUTM,
MpeBapUTEeNIbHO PAa300paHHBII COBMECTHO C, HCHOJb3Yysl 3aKOHBI U (HOPMYIIbI,
CBSI3bIBaIOIME (PM3NYECKHE BETMUMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[a4d 3allMChIBATh
KpaTKO€ YCJIOBUE, BBISIBIISITh HEJOCTAIOIINE WM N30BITOYHbBIE JaHHBIE, BHIOMPATH 3aKOHBI
U GopMyIbl, HeOOXOIMMBIE [T PEIICHHsI, TPOBOJIUTH PACUETHI U OLIEHUBATH C MTOMOIIBIO
YUUTENS pEATUCTUYHOCTh OMyYEHHOTO 3HaUeHUS! PU3UYECKON BETUUHHBDI;

UMETh MPEJCTABICHHUE O MPOOJIEMax, KOTOPhIE MOYKHO PELIUTh MPU HOMOIIHU (PHU3UIECKUX
METO/IOB; UCIOJIB3Ys OIMMCAHHUE UCCIIEI0BAaHUS, TIOCIIE MPEIBAPUTEIBHOTO O0CYXKICHUS C
MearoroM BBIJIEISTH MPOBEpsieMOe MPEIIoNIoKEeHHE, OLEHUBATh IPABUIIBHOCTD MOPSAKA
IPOBEJCHUS  MCCIENO0BaHUA, JieJdaTb  BBIBOJbI, HHTEPIPETHUPOBATh  PE3YJIbTATHI
HAOIIO/ICHUH U OIBITOB;

YMETh HaXOJIUTh C MCIIOJIB30BAaHUEM IIU(PPOBBIX 00pa30BATENBHBIX PECYPCOB OMBITHI MO
HaOIIOICHNIO (PU3MUYECKUX SIBICHUH WM (PU3NYECKUX CBOWMCTB TeN (M3y4eHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTUHU; 3aBUCHUMOCTH IMEpHoAa KoJieOaHHit
IPYXKUHHOI'O MasiTHUKAa OT MAacchl Ipy3a M JKECTKOCTH MPYXKUHBI U HE3aBUCUMOCTb OT
aMIUIUTYBI MajblX KojeOaHUi; MPSMOIMHEHHOE pacIpOCTpaHEHUE CBETA, PA3IOKECHHE
0enoro cBera B CIEKTP; U3yUEHHE CBOICTB M300pa)K€HUs B IUIOCKOM 3€pKajleé U CBOMCTB
U300paKeHus MpeaAMeTa B coOMparoleil TnH3e; HAOMI0IeHUE CIJIOMIHBIX U JIMHEWYaThIX
CIIEKTPOB M3ITyYEHUS): CAMOCTOSTEIIBHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa
0o00py/sOBaHUsI C OMOPOW Ha CXeMy; ONUCBHIBATH XOJ ONbITA U €ro pe3yjbTarhl,
(GbopMyIHUpOBaTh BBIBOJIbI 11O PYKOBOJCTBOM IEAArora;

OPOBOJIUTH IpPHU HEOOXOIUMOCTH CEpPHUI0 MpPSIMBIX H3MEPEHHH, oIpenenss cpeaHee
3HaYeHHUE HU3MEPSIEeMOM BENUYUHBl (QoKyCcHOe paccmosHue coduparowel JauH3bl);
000CHOBBIBATh BHIOOP CIIOCO0A U3MEPEHUS/M3MEPUTETHLHOTO TPHOOPa;

IPOBOJUTH COBMECTHO C IEAAaroroM HCCIIE0BaHUE 3aBUCUMOCTENH (PU3NUECKUX BEINYUH
C MCIIOJIb30BAaHMEM TPSAMBIX H3MEpPEHHUH (3aBUCUMOCTh MYTH OT BpPEMEHM NpHU
PaBHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadYaJlbHOM CKOpPOCTH; Tepuoja KosieOaHuid
MaTeMaTHYECKOr0 MasTHHKA OT JJIMHBI HUTH; 3aBHUCUMOCTH YIJIa OTPAXKEHHs CBETa OT
yria HajeHuss W yrjla MOpejoMJIeHHs OT yria MNaieHus): Iocie OOCYXKIEHUs IMOJ
PYKOBOJCTBOM  [eAarora IUIAHUPOBAaTh  MCCIEJOBaHUE, CcOOMpaTh  YCTaHOBKY,
¢ukcupoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3MUYECKHUX BEJIMYMH B BUJE
TabIMI U TpadUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BAHNUS;

COOTHOCHUTh KOCBEHHBbIE€ H3MEpeHUs (U3NUECKUX BEIMUUH (CpedHsisi CKOPOCTb H
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHHE CBOOOIHOTO MaJeHus,
KECTKOCTh MPYXUHBIL, KO3()PUIMEHT TpeHUs CKOJBKEHUs, MeXaHuueckas paboTa
U MOIIHOCTh, 4YacToTa M TNepuoja KoJeOaHWd MaTreMaTH4eCKOro U MPYKUHHOTO
MAasiTHUKOB, ONTHYECKasi CUJIa COOMPAIOIIeN JIMH3bI, PAJMOAKTUBHBIA (OH): ¢ TTOMOIIBIO
nejarora IUIAHUPOBAaTh M3MEPEHHUS; COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBIMOJIHATh U3MEPEHUs, CIeAys MpPeUIOKEHHOW WHCTPYKIMM; BBIYUCIATH 3HAYCHHE
BEJIMUMHBI U aHAJTM3UPOBATH MOJIyY€HHBIE PE3YNIbTaThl C YUETOM 3aJJaHHON MOTPEIIHOCTH
U3MEPEHHUI;

coOnrofaTh TNpaBWJa TEXHUKHM O€30MacHOCTH Mpu  pabore ¢ 1ab0OpaTOPHBIM
00opyi0BaHUEM TOCTIE MPEABAPUTEIHHOTO 00CYKIEHHUS C TIE1aroroM;

COIIOCTABJIATh C TOMOIIBIO TE€Jarora OCHOBHbIE MPHU3HAKH H3YYEHHBIX (PU3HUECKUX
Mojiesieil: MaTepuanbHasi TOUKa, abCOMIOTHO TBEPJOE TEJIO0, TOUEUHBIH HCTOUYHUK CBETA,
Jqyd4, TOHKas JIMH3a, TUTaHETapHas MOJAETbh aToMa, HyKJIOHHas MOJAENIb aTOMHOTO sJpa ¢
OMOPON HA METOAMYECKHUE MaTeprabl;



XapaKkTepu30BaTh IOCIE MPEIBAPUTEILHOTO OOCYKICHHS C IeJaroroM IPUHIIMIIBI
JeMCTBUS N3y4EHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB € ONMOPOM Ha UX ONMcaHus (B
TOM YHCJIE: CIIUIOMETP, AATUYUKHU [1OJI0KEHUS], pACCTOSHUS U YCKOPEHUS, PaKeTa, HXO0JIOT,
OUKH, Hepuckor, (oroanmnapar, ONTUYECKHE CBETOBOJbI, CIEKTPOCKOI, TO3MMETD,
Kamepa Bunbcona), ucnomnb3ys nuppoBeie 00pa3oBaTeIbHbIC PECYPCHI;
MCII0JIb30BAaTh II0Jl PYKOBOACTBOM IIE€AArora CXeMbl U CXEMAaTHYHbIE PUCYHKH N3Y4YCHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTENIBHBIX NPUOOPOB M TEXHOJIOTMYECKHUX IMPOIIECCOB
OpU PEUICHWH Y4YeOHO-PAKTUYECKHX 3a/ad; ONTHYECKHE CXEMbI Ui MOCTPOCHHS
n300pakeHHi B INIOCKOM 3epKajle U coOOMparoleil JI1H3e;
OPUBOANUTH  MPHUMEPHI/HAXOMUTh  HMHPOPMALMIO O  MpPUMEpax  MPAKTHYECKOTO
UCTIOB30BaHUSl (U3MYECKUX 3HAHUKW B TOBCEAHEBHOM JKM3HU sl OOECTICYCHHS
0e30macHOCTM Ipu  oOpalleHMH ¢ HOpudopaMM M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUs 37J0POBbs U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOI0 TOBEACHUS B OKPYXKAIOIIeH
cpene;
OCYIIECTBIISITh TOJT PYKOBOJCTBOM IIefarora TMOWUCK HH(popManuu (PHU3HIECKOTO
cojmepkaHuss B cetu HTepHeT, camocTrosiTenbHO (OpMYyIUpys IMOUCKOBBIM 3ampoc,
HaXOJUTh HYTH OINpPENEICHUsT JOCTOBEPHOCTH MOIY4YeHHOW HMH(OpMAlMM HAa OCHOBE
UMEIOUINXCS 3HAHUN U IOIIOJTHUTENbHBIX UCTOYHUKOB;

- UCIOJb30BAaTh IPU  BBIIOJHEHWM YYEOHBIX 3aJaHMi OTOOpaHHYIO

NeIaroroM HayYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COACp)KaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcbl cetu MHTepHeT; BiajeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusi MHPOPMALMU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTylH0 C ONOpPOM Ha
QITOPUTM U YTOYHSIIOILME BOMPOCHI MEeJIarora; co3jaBarh 10 pyKOBOACTBOM IIeJlarora ¢
oOCyXJileHMeM IUlaHa paboThl NHCbMEHHBIE U YCTHBIE COOOILIEHUSI Ha OCHOBE
MH(pOpMallMM W3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOrO CcOAepkKaHUs, IyOJINYHO
IIPEJICTABIISITh PE3YJbTAThI IPOEKTHOW MIIM UCCIEN0BATENBCKOM NEATEIbHOCTH; IPU TOM
IPaMOTHO UCIOJIb30BATh U3YYCHHBII MOHATUHHBIN anmapar u3y4aeMoro paszaeina Gpu3nku

U COIPOBOXAAThb BBICTYIUICHHE TMpe3eHTalueil ¢ y4éToM OCOOEHHOCTEM ayAuTOpHUH

CBEpPCTHHUKOB.
Pasnen Tema Komnnuectso B Tom uncine B Tom uncrne
4acoB 1ab0paTOPHBIX | KOHTPOJIBHBIX
pabort pabort
7 KJaace
1. Brenenune ®usnka u puznueckue 4 1 -
METO/IbI U3YUYCHHUSI TIPUPOIBI
2. [lepBOoHaYaJIbHBIE CBEJICHUS O 5 1 -
CTPOCHHUH BEIICCTBA
3. B3auMoneiicTBie Tel 21 4 2
4. JlaBiieHHe TBEPIBIX TEI, KHUIKOCTEH U 20 1 2
ra3oB
5. Pa0boTa 1 MOIITHOCTB. DHEPTHSI 14 1 0
6. Peseps 4 0 1
MToro 68 8 5
8 kaacc




1. [TeruioBbie sIBIEHUS 12 1
2. |I3MeHeHue arperaTHbIX COCTOSTHUI 11 1 1
BeleCTBa
3. [DIeKTpuvecKue sBICHUS 27 5 1
5.  [DNEKTpOMarHUTHBIE SIBICHUS 7 1 0
6. |CBeToBbIC SBICHUS 7 0 0
7. [lloBTopeHue 3 0 1
8. [Peseps 1
HTtoro 68 8 4
9 kJacce
1. [3aKOHBI B3aMMOCHCTBHS U JBHKEHHS 35 2 2
Ten
2. |MexaHuuyeckue KOJIeOAHUS U BOJTHBI 15 1 1
3. [DIeKTpoOMarHUTHOE MoJie 25 2 1
4. ICtpoeHHe aToMa M aTOMHOTO sIpa. 14 2 1
lcnionp30BaHuE YHEPTHHU ATOMHBIX
A0ED
5. |[Ctpoenue u »Bomtonus BeeneHHoun 8 0 0
Peseps 5 0 0
HUTroro 102 7 S
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