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1. IMosicHuTeabHasl 3amMcKa

AnanTupoBaHHas padouyasi nporpamMma no ¢gusmuke s 00y4alOMMXCs € 3/1ePKKOH
ncuxuyeckoro passurus (najgee — 3IIP) Ha ypoBHe ocHOBHOro oomero o0pa3oBaHusi
MOJATr0TOBJICHA HA OCHOBE:

- ®enepanbHOTro TOCYJAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa OCHOBHOTO OOIIETO
oOpasosanus (IIpukas Munnpocsenienust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrtepctBoM roctuiu Poccuiickoit @enepanuu 05.07.2021 1., per. nomep 64101) (nanee
— @I'OC 000);

- @enepalbHOM aJaNTHPOBAHHONW OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO
oO1mrero 0opazoBaHusi OOYUYAIOIMIMUXCA € 3aJeP>KKON Tcuxudeckoro passutus (ganee — AOOIL
000 3I1P);

- Paboueili mporpamMmbl OCHOBHOro o0Omiero ooOpa3oBaHusi Mo mpeaMmery «@Pusuka»; -
Konmenmmu npenonmaBanus  y4yeOHoro mpemmera «@m3mka» B 00pa3oBaTeIbHBIX
opranm3arusax Poccuiickoit deneparuy, pealn3ylomux OCHOBHBIE 00IIe00pa3oBaTeIbHbIE
MIPOTPAMMBEI;

- @enepanbHOl TMpOrpaMMbl BOCHHTAHUS, C YYETOM pacHpeleleHHBIX 110 KiaccaM
MpoBepsieMbIX TpeOOBaHMNH K pe3ysibTaTaM OCBOEGHMSI aJalTHPOBAHHOW OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30oBaHusi 00YJArOIIUXCS C 3aJIEPIKKOM
MICUXUYECKOTO Pa3BUTHSL.

O0mas xapakTepucTHKAa Y4eOHOro npeamera «O@u3uka»

YyeOHBbIit npeaMeT «Dusukay SIBJISIETCS CHUCTEMOOOpa3yIOIIUM VIS
€CTECTBEHHOHAYYHBIX IPEIMETOB, IMOCKOJIbKY (U3MYECKHE 3aKOHBI MHPO3JIaHUS SBIISIOTCS
OCHOBOM COJIEp>KaHMsI KypCOB XUMUH, OMOJIOTHH, Teorpaduu U acTpoHOMHH. DU3UKa BOOPYKAET
00yJaronuXxcsi HAyYHbIM METOJIOM MTO3HAHMSI, IO3BOJISIOIIMM MOJy4aTh 0ObEKTUBHBIC 3HAHUS 00
OKPY’KaOIIIEM MUPE.

[Ipeamer MakcuManbHO HampaBieH Ha (OPMHUPOBAHHE HHTEpeca K IMPUPOJHOMY U
COIIMAIBHOMY MUY, COBEPIICHCTBOBAHUE IMO3HABATEIIBHON AeSITeIIbHOCTH o0yuaromuxcs ¢ 3[1P
3a CYET OBJAJACHHS MBICIUTCIBHBIMUA OIEpallUsIMH CpaBHEHUs, OO0OOIIEHUs, pa3BUTHE
CIIOCOOHOCTH apryMEHTHPOBAaTh CBOE€ MHEHHE, (OPMHUPOBAHHE BO3MOKHOCTEH COBMECTHOM
IEITENLHOCTH.

Nzyuenne ¢usuku cnocoOCTBYET pa3BuThio y odyuatomuxcs ¢ 3[IP npoctpancTtBeHHOr0O
BOOOpa)keHHUsA, (PYHKIIMOHATBHOW TpPAaMOTHOCTH, YMEHHS BOCIPUHUMATh U KPUTUYECKU
aHAJIM3UPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B PA3IMYHBIX PopMax. 3HAYUMOCTh IIpeaMeTa
JUIS Pa3BUTHUS JKU3HEHHOM KOMIETEHIIMHM OOYyYaloUIUXCS 3aKII04YaeTcsi B YCBOGHUU OCHOBBI
¢buznuecKkux 3HaHMM, HEOOXOAMMBIX MJIsi TIOBCEAHEBHOW JKM3HU; HABBHIKOB 370POBOTO H
0e30MacHOrO /s 4YeloBeKa M OKpYyKawlleid ero cpeapl oOpasza >XU3HH; (OPMUPOBAHUU
3KOJIOTUYECKOHN KYJIbTYpHI.

[Iporpamma oTpaxkaeT coaepxaHue oOyueHHs mpeamery «Dusmka» ¢ y4eToM 0coObIX
oOpazoBatenbHbIX MOTpeOHOcTel oOyuatomuxcst ¢ 3[IP. OsnaneHwe AaHHBIM y4eOHBIM
MPEeIMETOM MPEACTaBISAET ONpeAeNeHHYI0 TPYIHOCTh Tt obyuaromuxcs ¢ 3I1P. OTo cBs3ano ¢
OCOOCHHOCTSIMU MBICITUTENIBHON JEeSITENFHOCTH, TMEPUOJUYECKIMH KOJICOaHUSIMU BHUMAaHUS,
MalabIM OOBEMOM IMaMATH, HEIOCTATOYHOCTHLIO OOINEro 3amaca 3HAHHHM, TOHMKEHHBIM
MO3HABATEIbHBIM UHTEPECOM M HU3KMM YPOBHEM PEUEBOTO PAa3BUTHUA.

Jliis mpeofoneHust TpyJHOCTEN B M3y4eHUU yueOHoro npeamera «Duznka» HeoOXoauMa
amanrtanus oO0beMa M XapakTepa y4yeOHOro maTepuana K IO3HABATENbHBIM BO3MOXKHOCTSIM
JTAHHOW KaTeropuu OOydYaIoIIUXCs, Y4eT WX OCOOCHHOCTEH pa3BUTHUS: HCHOJIb30BaHUE



QITOPUTMOB, BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBS3€H, IIOCTENEHHOE YCJIOXKHEHHE
M3y4aeMOoro MaTepuana.

JlanHas mporpamMma KOHKPETU3HMPYET COACpPKaHHUE NMPEAMETHBIX TEM B COOTBETCTBHUH C
TpeOoBaHUAMH 00pa30BaTEILHOIO CTAHJAPTA, PEKOMEHIYEMYIO I10CIEJ0BATEIbHOCTD U3YUEHHS
pa3nenoB (GU3MKHA C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
Ipolecca, BO3PACTHBIX M IICUXOJIOTMYECKUX OcoOeHHocTel oOyuaromuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOT'O 00mIero oOpa3oBaHusi, ONpeAesieT MUHIUMAJIbHBI HA0Op OIBITOB, JIEMOHCTPAIIHA,
MIPOBOJIMMBIX YUUTEIIEM B KJIACCE, JTA0OPATOPHBIX pabOT, BHIMOIHAEMBIX 00yYaIOIIMMHUCS.

Metoandeckoii oCHOBOW H3ydeHHUs Kypca «Pu3uka» Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs SBISETCS CHCTEMHO-ACATEIBHOCTHBIM TOJXO0J, O00ECIEeUYNBAIOUINNA JTOCTHKCHHE
JIMYHOCTHBIX, METANpPEIMETHbIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJbTATOB MOCPEACTBOM
OpraHM3alMi aKTUBHOM IMO3HABATEIbHOW NEATENBHOCTH OOYYaIOUIUXCs, YTO OYEHb BAKHO MPU
oOyuenuu aereit ¢ 3[1P, 111 KOTOPBIX XapaKTEpPHO CHIKEHUE TTO3HABATENbHON aKTUBHOCTH.

Henu u 3ana4u udyvyeHus: yueOHoro npeamera «@usuka»

Obwue yenu w3ydeHus ydeOHoro mnpeamera «Dus3uka» TPENCTaBICHBI B padodeit
MIpOrpaMMe OCHOBHOT'O O0IIero 0Opa3oBaHusl.

OcHoBHOH 1ebl0 00y4eHHUs JeTel C 3aJep)KKOM MCUXUYECKOro pa3BUTUS Ha JAaHHOM
IpeaMeTe SBISETCS: TMOBBIIEHHE COLMAIbHOW ajanTallud JleTell uepe3 MpUMEHEHHe
(bu3nYecKnX 3HAaHUW Ha TIPAKTHKE.

Jnst obywarormuxcst ¢ 3[1P, Tak »xe, Kak ®W [ HOPMATHBHO pPa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBAaWBAIOIIMX OCHOBHYIO 0OOpa30BaTelbHYI MpOrpammy, JIOMHUHHUPYIOLIEE
3HaYeHHUE MPUOOPETAIOT TaKUE yeu, Kak:

" OCBOGHHE 3HAHHUI O MeToJaxX HAay4YHOTO MO3HAHMs MPUPOILI U (GOPMHUPOBAHUE HA ATOM
OCHOBE TIPEJICTABICHUH 0 (PU3HUUECKON KapTHHE MDA,

" OBJQJICHUE YMEHUSMH TPOBOAUTH HAOMIOAEHUS TPUPOIHBIX SIBICHHM, OMHUCHIBATh U
000011aTh pe3yabTaThl HAOMIONEHUN, UCTIOIh30BaTh MPOCTHIE U3MEPUTEIBHBIE TTPUOOPHI
JUIs W3y4YeHHUs (U3MUECKUX SBJICHUN; NPEACTaBIATh pPE3Yy/IbTaTbl HAOMIONCHUM WK
M3MEpPEHUl C MOMOUIBI0 TAaOIHI, TPAPUKOB U BBIABISATH HA ATOM OCHOBE IMIHPUUYECKUE
3aBUCHUMOCTH; TPUMEHSATh TMOJy4YeHHbIE 3HAHHUA s OOBSCHEHHS pPa3HOOOpa3HBIX
MPUPOJHBIX SBICHUM M MPOIECCOB, MPUHIMIIOB JIEHCTBUS BaKHEHIIUX TEXHHUECKHUX
YCTPOUCTB, JUIsl perieHnus (pU3nuecKux 3aaay;

" pa3BUTHE  [IO3HABAaTEIIbHBIX  HWHTEPECOB,  HUHTEIUIEKTyaJbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH B MPHOOPETEHUH HOBBIX 3HAHUM, MPH PELICHUU
¢uznueckux 3amad W BBIIOJIHEHMM  OSKCIEPUMEHTAJbHBIX  HCCIENOBAaHUUH  C
WCIONIB30BaHNEM HH(POPMALIMOHHBIX TEXHOIOTHIA;

" BOCNHUTaHUWE YOEKICHHOCTH B BO3MOXXHOCTM T[IO3HAHUS 3aKOHOB TIPUPOJbI, B
HEO0OXOMUMOCTH Pa3yMHOTO HCIOJNb30BAHUS JIOCTHKEHUN HAyKd U TEXHOJNOTHH s
JAIbHEWINEro pa3BUTHUSL UYEIOBEUYECKOTO OOIIECTBA, YBKEHUS K TBOPLAM HAyKd H
TEXHHUKH; OTHOILIEHHS K (PU3MKE KaK K DJIEMEHTY OOIIeueI0BEYECKON KyIbTyphI;

" JCMOJIb30BaHWE TOJYYEHHBIX 3HAHUN W YMEHUH Ui pelleHHs MPaKTHUYeCKUX 3a/ad
MOBCETHEBHOM JKM3HH, o0OecredeHus Oe30ImacHOCTH CBOEH JKU3HH, pallMOHAJIBLHOTO
MIPUPOJIOTIONH30BAHUS U OXPAHBI OKPYKAIOIIEH Cpeibl.

JlocTrkeHHe 3THX 1ieei oOecrieunBaeTcs PelIeHUeM CIeIyoIuX 3a0ay.

= 3HakoMcTBO oOywarormuxcs ¢ 3IIP ¢ meromamu uccrnenoBaHus OObEKTOB U SIBICHUI
MIPUPOJIBI;

" OpuOOpEeTeHHE 3HAHWA O MEXaHWYECKHX, TETUIOBBIX, DJIEKTPOMATHUTHBIX M KBaHTOBBIX
SIBIICHUAX, PU3UYECKUX BEIHUMHAX, XapaKTEPHU3YIOIINX ITH SIBICHUS;

= QopmupoBaHHE YMEHHI HAOMIOOATh MPUPOJHBIC SIBICHUS ¥ BBIMOJHSITH OIBITHI,
naboparopHbie pabOTBl M OKCIEPHUMEHTANbHBIE HCCIEIOBAaHUS C HWCHOJIb30BAHHEM
M3MEPUTENbHBIX TPUOOPOB, MIUPOKO MPUMEHIEMBIX B IPAKTUYECKOH JKU3HH;



® OBJIAJICHUE TAKUMHU IOHATUAMHU, KaK IPUPOAHOE SBICHUE, IMIUPUUECKH YCTAHOBJICHHBIN
¢daxt, mpobrema, TUIOTE3a, TEOPETUUYECKUN BBIBOJ, PE3YJIbTAaT SKCIEPHUMEHTATBHOMN
IIPOBEPKU;

" [OHMMaHUE OTIMYMN HAYYHBIX JAHHBIX OT HENPOBEPEHHON WH(OPMAIUH, IEHHOCTU
HAyKH JUIs YOBJIETBOPEHUS OBITOBBIX, IPOM3BOJCTBEHHBIX M KYJIBTYPHBIX MOTPEOHOCTEH
YEIJIOBEKA.

OcobennocTu oT00Opa M aanTanuu yuedOHOro MaTepuasa no puzuke

OcHoBoii 00y4yenus oOyqaronuxcsi ¢ 3[1P Ha mpeamerax ecTecTBEHHOHAYYHOTO LUKJIA
SBIISICTCSI Pa3BUTHE y HUX OCHOBHBIX MBICIHMTEIBHBIX ONEpanuii (aHalu3, CHUHTE3, CPaBHEHUE,
000011IeHN€) Ha OCHOBE BBINOJIHEHUS Pa3BUBAIOIIMX YIPaKHEHUH, (OPMHpPOBAHUE MPUEMOB
YMCTBEHHOU PaOOTHI: aHAIN3 MCXOIHBIX JNAHHBIX, TUNIAHKPOBAHWE MaTepuaia, OCyIIECTBICHHE
MOJTAITHOTO M WTOTOBOTO CAMOKOHTPOJISI, @ TAK)KE OCYIIECTBIISACTCS JUKBUAALMUS MPOOETOB B
3HAaHUSX, 3aKpeIUIeHHe W3yYeHHOro Marepuaia, oTpadoTKa alropuTMOB, IOBTOPEHHE
npoiiieHHoro. bombiioe 3HaYeHHe MPUAASTCSl YMEHHIO paccKazaTh O BBIMOJHEHHOH paboTe ¢
MIPAaBHIIBHBIM YIIOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJOTHH M COOJIIOJCHUEM JIOTHYECKHX
cBs3eil B manmaraemMoMm matepuainie. Jlmst oOydarommxcs 3IIP Ha ypoBHE OCHOBHOTO OOIIETO
00pa3zoBaHMs TO-TIPSKHEMY SBISIFOTCS XapaKTEPHBIMH: HEIOCTATOYHBIA YPOBEHb Pa3BHTHUS
OTJICIBHBIX  TICHXUYECKUX TMPOIECCOB (BOCHPHSITHS, BHUMAHUS, IAMATH, MBIIUICHUS),
CHIDKEHHBIH YPOBEHb MHTEIUICKTYAIBHOTO Pa3BHUTHS, HU3KHHA YPOBEHH BBITIOJHEHUS y4eOHBIX
3alaHui, HU3Kas YychemHocTh oO0ydeHus. I[lostomy npu wu3yueHun GU3MKH Tpedyercs
[eJICHANPaBJICHHOE HWHTEIUICKTyalbHOe paszBuTHe oOydaromuxcst ¢ 3IIP, orBeuaromee wux
OCOOEHHOCTSIM M BO3MOXKHOCTSIM. YdueT ocobeHHocrerr oOyuarontuxcsi ¢ 3I1P TpeOyer, 4ToObI
MIpU U3yYEHUU HOBOI'O MaTepHasia 00s3aTesIbHO MPOMCXOANUIO0 MHOIOKPAaTHOE €ro MOBTOPEHUE;
paciIupeHHOe PACCMOTPEHHE TEM M BOIPOCOB, PACKPHIBAIONIMX CBS3b (DU3HKH C KU3HBIO;
aKTyalu3alys MepBUYHOTO )KMU3HEHHOTO OMbITa 00yYaroIIuXxcsl.

VYcBoeHHe MpOrpaMMHOr0 Martepuaia Mo (U3MKE BBI3bIBACT OOJbIIME 3aTPyAHEHUS Y
obyyvarormuxcst ¢ 3I1P, mosTomy Teopust mzyudaercsi 6€3 BBIBOJOB CIOXHBIX (hopmyi. 3amauu,
TpeOyrolre NPUMEHEHUSI CIOKHBIX MaTeMaTHYEeCKUX BBIYMCIECHUN U GOopMys, B 0COOEHHOCTH
TaKkuxX TeM, Kak «MexaHudeckoe ABIKEHHUE», « ApXuMenoBa cuiiay, «MexaHudeckas SHEPrus»,
«OneKTpudecke SBICHUS», « DIEKTPOMArHUTHbIE SBJICHUS», PEIIAalOTCA B KIACCEe C MOMOIIbIO
YUUTEISL.

Oco0oe BHUMaHUeE MPU U3YUYEHUH Kypca (GU3HUKH YJIeNsIeTCs OCTAaHOBKE M OpraHU3aIlluu
SKCIIEPUMEHTA, a TAK)Ke MPOBEICHUIO (TPEUMYIIECTBEHHO HAa KaXKJIOM YPOKE) KPaTKOBPEMEHHBIX
JIEMOHCTpAaIMii (BO3MOXKHO C HCIIOIb30BAaHUEM 3JIEKTPOHHOU JeMOHCTpanuu). HekoTopbie TeMbl
00s13aTeNIbHO JIOJDKHBI BKIIIOYATh OMOpPHBIE J1a00paTOpHbIe pabOThl, KOTOPbIE Pa3BUBAIOT YMEHUE
M0JIb30BAThCSl MPOCTEUITMMHU TpuOOpamMu, aHAIM3UPOBATh MOJy4YeHHbIE TaHHbIe. B cBs3u ¢
OCOOCHHOCTSIMU TIOBEACHUA U JeATenbHOCTH oOyuatommxcs ¢ 3P  (pacTtopmoxeHHOCTS,
HEOPraHU30BAHHOCTH) MPEIyCMOTPEH CTPOXKAWIINN KOHTPOJIb 3a COONIOJIEHUEM TPaBUI
TEXHUKU 0€30IaCHOCTHU MPU MPOBEJICHUH JTa00OPATOPHBIX M MPAKTUYECKUX PabOT.

Bbonpmoe BHMManue mpu u3ydeHuu ¢Gusnku mnoapoctkamu ¢ 3IIP obOpamaercs Ha
OBJIaJICHHE WMHU MPAKTUYECKUMHU YMEHHSMH U HaBblkaMmu. [IpemycMaTpuBaeTcss yMeHbIIEHUE
o0beMa TEOPETUYECKUX CBEJCHUH, BKIIOUEHHE OTIENBHBIX TEM MM LEJIbIX pPa3/ieloB B
MaTepuaibl Ui O030pHOrO, O3HAKOMMUTEJIBHOTO WM  (aKyJIbTaTUBHOI'O  M3YUYCHMS.
[Ipennaraercss ymeHbIIEHHE O0bEMa MAaTEMAaTUYECKMX BBIYUCICHHUH 3a CUET YBEIMUYEHUS
Ka4eCTBEHHOI'O OMMCAHUS SABJICHUN U MPOLIECCOB.

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJIUTCS Ha PAacCMOTPEHHE TEM U BOIPOCOB,
PaCKpBIBAIOIINX CBSI3b (PU3UKK C JKU3HBIO, C TEMHU SIBICHUSAMH, HAOIIOJECHUSMHU, KOTOpHIC
XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OMbITA.

MaxkcuManbHO HCHONB3YIOTCS MEXKIIPEJAMETHBIE CBS3M C TaKUMHU JUCIUIUIMHAMH, Kak
reorpadus, xumwus, Ouonorus, T.K. oOydarommecs ¢ 3I[IP ocobeHHo HyxkmawTCI B
MIPETOTHECEHUH OJHOTO M TOr0 XK€ Y4eOHOro MmarepHuaja B pa3IMYHbIX acleKTax, B €ro



BAPBUPOBAHUU, B HEOJHOKPAaTHOM IIOBTOPEHHM U 3aKpCIUICHUM IIOJIYYCHHBIX 3HAHUU U
MpakTUdeckux yMmMeHui. [103Bossist paccMaTpuBaTh OMH U TOT K€ Y4eOHBIM MaTepuai ¢ pa3HbIX
TOYEK 3PEHHUS, MEXIIPEIMETHBIC CBS3U CIOCOOCTBYIOT €ro Jy4IleMy OCMBICIEHHIO, Ooiee
IIPOYHOMY 3aKPEIUICHHUIO IT0JYyYEHHBIX 3HAaHUHM U NPAKTUYECKUX YMEHHUM.

Buabl jgestenbHoctH  oOyuawmuxcess ¢ 3IIP, o00yc/ioBiieHHbIE  0COOBIMH
o0pa3oBaTeIbHBIMH NOTPeOHOCTAMH M o0ecre4yMBalOlMe OCMBICIEHHOE OCBOEHHeE
cojepkaHuM o0pa3oBaHus Mo npeamery «Puznka»

Temarudeckass 1 TEpPMUHOIOTHYECKAs JIGKCUKA TI0 Kypey ¢usuku coorBerctByeT AOOIT
000.

Conmepxanue BUIOB jeATenbHocTH oOyvaromuxcs ¢ 3I[IP Ha ypokax ¢usuku
ompezensieTcss UX O0coObIMM  0Opa3zoBarelbHBIMU  NOTpeOHOCTsIMH. IlomuMo  mmpoko
ucnonbzyeMbix B AOOIT OO0 o6mux ast BceX 00y4YaroImuXcs BUIOB JIEATEIBHOCTH CIEIYyeT
YCWJIUTh BUJIBI JI€ATENBHOCTH, crielu(UUHbIE sl JaHHOW KaTeropuu AeTel, o0ecreurBaromme
OCMBICIICHHOE OCBOEHHE COJepXaHUs OOpa3oBaHUs IO NPEAMETY: YCHWIEHHE IpPeIMETHO-
MPaKTUYECKON JNIeATENbHOCTU C aKTUBMU3AIlMEeN CEHCOPHBIX CHUCTEM; OCBOEHHE MaTepuaa ¢
OMOpPOM HA  QIrOPUTM;  «IOIIArOBOCTb» B  HM3YYEHHWH MaTepuana; HCIOJIb30BaHHE
JIOTIOJIHUTEIbHON BU3yaJIbHON OMOPHI (CXEMBI, 11a0JIOHbI, ONIOPHBIE TAOIHIIBI); PEYEBOM OTYET O
IpoLecce U pe3yJibTaTe AesTeIbHOCTH; BBIIIOJHEHHE CIIEUANbHBIX 3aJaHui, 00ecrneunBarommnx
KOPPEKLIHIO PETyJslud y4eOHO-TTO3HABATEIbHON JESATENIbHOCTH M KOHTPOJIb COOCTBEHHOI'O
pe3yJbTara.

s oOyuatomuxcst ¢ 3[IP cymiecTBeHHBIM SBISIFOTCSI IPUEMBI pabOThI € JIEKCUYECKUM
MaTepualioM Mo mnpeamery. IIpoBoaurcs crnenumanbHas paboTa MO BBEIEHHIO B aKTUBHBIN
CJIOBapb OOYyYarOIIMXCsl COOTBETCTBYIONIEH TepMHUHOIOTUH. V3ydaeMble TepMUHBI BBOJATCS Ha
MIOJIUCEHCOPHOH OCHOBE, 00s3aTelbHA BHM3yalbHas MOJAEP)KKA, aITOPUTMbI paboOThl €
OIIpEAEICHUEM, OITOPHBIE CXEMBI IS aKTyaJIN3allid TEPMHUHOJIOTHH.

B cBsa3u ¢ ocoObiMu 00pazoBaTelbHBIMUA TOTpeOHOCTSIMU oOydaromuxces ¢ 3[1P, mpu
IUTAHUPOBAHUM PabOThl yUEHUKA HA YPOKE CIeyeT MPUAEPKUBATHCS CIETYIOIUX MOMEHTOB:

1. Tlpu ompoce HeoOXOAMMO: JaBaTh ANTOPUTM OTBETA; pa3pelaTbh [0JIb30BATHCS
IUTAHOM, COCTaBJICHHBIM IIpU IIOArOTOBKE JOMAIIHEro 3a/JaHusi; JaBaTh OOJIbllleé BPEMEHU
TOTOBUTBCSL K OTBETY y JOCKH; pa3pemiarbh JeNIaTh MPEABAapUTEIbHBIC 3aIIUMCH, I0JIB30BAThCS
HarJsAHbIMU OCOOUSMMU.

2. Ilo BO3MOMKHOCTH 3a/1aBaTh OOYYAIOLIMMCSI HABOJAIIME M YTOYHSIOIIUE BOIPOCHI,
KOTOpPBIE IIOMOT'YT UM IIOCJIE0BATENBHO U3JI0KUTh MaTEpHall.

3. CucremaTnuecku MpOBEPATH YCBOEHUE MaTepuala IO TeMaM YPOKOB, i
CBOEBPEMEHHOI0 0OHApPY>KEHUS POOEIIOB B MPOIIEAIEM MaTepUae.

4. B mponecce M3yuyeHHs HOBOTO MaTepuajia BHHUMAHHE YYEHUKOB oOpalaercs Ha
HauOoJiee CIIOKHBIE pasfensl u3yyaemoil Tembl. HeoOxomumo wamie oOpamiarbess K HUM C
BOIPOCAMH, BBICHSIOIIMMHU MOHMMAaHUE Y4eOHOro marepuaia, CTUMYJIHPOBATh BOIPOCH IpU
3aTpyIHEHUAX B YCBOCHHH HOBOI'O MaTepHala.

Mecto yueOHOro npeamera «®Pusnka» B yueOHOM IJIaHe

B cootBercTBUM ¢ DeneparbHBIM T'OCYIApPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOT'O 0011ero o0pazoBaHust yueOHbIN npenmer «Pu3nka» BXOJUT B MPEIMETHYIO 001aCTh
«EcTtecTBeHHBIE HAayKM» W SBISETCA 00s3aTenbHBIM i u3ydeHus. ConepxaHue ydeOHOTO
npeamera «@u3ukay, MpejacTaBieHHoe B pabodell mporpamme, coorBerctByer ®I'OC OOO,
OCHOBHOHM 00pa3zoBaTEeNbHON MpOrpaMMe OCHOBHOTO 0O0IIiero oOpa3oBaHUs, aganTHPOBAHHON
OCHOBHOHM 00pa30BaTeNbHON MpOrpaMMe OCHOBHOTO 0OIIero oOpa3oBaHMs OOYYAIOLIMXCS C
3aJIepKKON MICUXUYECKOT0 Pa3BUTHSL.



COAEPXAHUE YUEBHOI'O [IPEAMETA «®U31KA»

7 KJIIACC

Pa3znen 1. ®u3nka u e€ poJib B NO3HAHNH OKPY:KAKOIIEr0 MUpa

®u3uka — HayKa o npupone. fAsnenus npupoasl. PU3MUECKUE SBICHUSA: MEXaHHUUYECKHUE,
TEIJIOBBIE, JJICKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dwusnueckue BenuuMHBL M3Mepenue Qusmuecknx BenWynH. MexXayHapoIHas cucTemMa
CAVHMULI.

Kak ¢u3uka u qpyrue ectecTBeHHbIE HAYKU U3Y4arOT MPUPOY.

[Ipenmer u MeTOaBI HUBHUKH.

Hemoncmpayuu
1. MexaHu4ecKye, TEMIOBEIE, YIEKTPUUECKHE, MATHUTHEIE, CBETOBBIE SBIICHMSI.
2. dusnueckue NpHOOPHI M MHPOIEAYpa NPAMBIX HM3MEPEHHI aHAOrOBBIM H

M (poBBIM TPUOOPOM.
3. Onpenenenre norpenrHoCTH HKCIEPUMEHTA.
@Dponmansvusle 1a60pamopnvle padoml unu 31eKMPOHHASL OEMOHCIMPALUAL.
1.0Onpenenenue 1eHbI ASTECHUS U3MEPUTEIBLHOTO MPUOOpa (UCIONIb3Ys TEXHOIOTHUECKYIO
KapTy KCIIEPUMEHTA).
2. 3mepenune pa3MepoB MaJIbIX TeE.

Pa3znea 2. IlepBoHayasibHble CBeJIeHUA 0 CTPOEHUM BelllecTBA

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pazmepul. J[BUKeHHE 4YacTHIl BEIIECTBA.
CBsi3b CKOPOCTH JIBIDKCHHS YacCTHIl C TeMmIeparypoil. bpoyHoBckoe aBwxkeHue, muddysus.
Bzaumooeticmeue uacmuy ewjecmsa: npumsdiceHue u OmmanikugaHue.

ArperaTHble COCTOSIHMSI BEIIECTBA: CMPOEHUEe 2a308, JHCUOKOCmel U  MmEEpObiX
(kpucmannuueckux) men. Bzaumocseazv medcoy ceolicmeamu 6eujecms 8 pasHvlX aAzpe2amubvlx
COCMOSIHUAX U UX AMOMHO-MONEeKYAApHbIM cmpoeHuem. OcobenHocmu azpe2amHublx COCMOAHUL
8000l.

Hemoncmpayuu?

1. Hab6nronenne 6poyHOBCKOTO JTBHKEHUS.

2. Ha6mronenue quddysun.

Dponmanvusle 1a60pamopHvle padomol U OnvimMsvl

1. Onenka AuaMerpa aToMa METOAO0M PsIOB (C UcTioIb30BaHueM (oTorpaduii).
2. OnbIThI 1O HAOTIOASHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

3.0mbIThl IO OOHAPYKEHUIO JEHCTBUS CUI MOJICKYJISIPHOTO MPUTSKEHUS (21€KMPOHHAA
demoncmpayus).

Paznen 3. /IBuskenune U B3auMo/ieiicTBHE TeJl

Mexannueckoe IBHkeHUE. PaBHOMepHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpPOCTH.
CpeoHsist ckopocms npu HepasHoMepHOM O8udiceHuu. Pacu€T myTH u BpeMeHH IBUKEHUSI.

SIBnenue uHepUn. B3aumooeticmeue men KaKk NPUUUHA USMEHEHUST CKOPOCTIU OBUNCEHLSL
men. Macca rax mepa umnepmnocmu mena. IlnotHocTs BemectBa. (Cesa3b naomHocmu ¢
KOIUYeCE0M MOIEeKY 8 eOuHuYye 00béma seulecmaa.

Cuna xak XapakTepucTHKa B3aumojeictBus Ten. Curna ynpyzocmu n 3akoH ['yka.
H3zmepenue cunvl ¢ nomowpto ounamomempa. SIBleHHE TATOTEHUS M cuia Tsokectd. Cuna
mscecmu Ha opyeux nianemax (MC). Bec tena. HeBecomocts. CloxeHUe CHII, HAlIPaBICHHBIX

! Bee JlemoncTpanuu n JlabopatopHble paGoThI, PEICTABIEHHBIE B COIEPKAHUH, JIOMYCKAETCS (MOXKHO)
MIPOBONTH, UCITONIB3Ys HH(OPMAIIMOHHBIE W AJIEKTPOHHBIE TEXHOJIOTHN (II(POBEIE 00pa3oBaTEIbHBIE PECYPCHI).
2 351ech 1 J1asiee PUBOIMTCS PACIIMPEHHBIN MEPEYEHb Ta0OPATOPHBIX PAOOT U ONBITOB, M3 KOTOPOTO yUHTENh
JieTIaeT BHIOOP IO CBOEMY YCMOTPEHHIO.



no ofaHoM mpsmoil. PaBHopelicTByromas cun. Cuna mpenus. TpeHnue cKOnbdCeHUs U mMpeHue
noxos. Tpenue 6 npupooe u mexnuxe (MC).

Jemoncmpayuu®
Habnronenne MexaHHYECKOTO JBIKEHUS Tea.
H3mepenne CKOpOCTH MPSIMOITMHEHHOTO IBHKCHHSI.
Habntonenue siBjaeHUs] UHEPIUH.
Habnronenne n3MeHeHHs: CKOPOCTH TPH B3aMMO/ICHCTBHH Tell.
CpaBHEHHE Macc TI0 B3aUMOJICHCTBUIO TEIl.
CnosxeHue cuil, HalpaBJIEHHBIX 110 OJTHOW MPSIMOH.
7. JleMOHCTpanus CHIIBI YIIPYTOCTH Ha Pa3IMYHBIX MaTepHasax.
@Dponmansvusle 1a60pamopHvie paGoOmuvl U ONbLINBL,

ok wnE

1. N3mepenue macchl Tena Ha peluyakKHbIX BECax.

2. N3mepenue o6bEéMa Tena.

3. Omnpenenenre IIOTHOCTH TBEPAOIO TeNA.

4. I'pagyupoBanue npy>KuHbI 1 U3MEPEHHUE CUIT JTUHAMOMETPOM.

o. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (JedopMaluu) MpyKUHbI
OT MPUIIOKEHHON CUJIBL.

6. OnebITHI, JTEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBXKEHHS OT Beca

TeJla ¥ XapaKTepa COMPHUKACAIOLINXCS TTOBEPXHOCTEH.

Paspnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

Hasnenue. Cnocobwvl ymeHvuieHus u ygenruueHus oasnenus. /lasnenue 2aza. 3a8ucumocms
oasnenuss 2aza om o00véma, memnepamypol. Illepedaua oOasneHus meEPOLIMU MeENAMU,
acuokocmamu u eazamu. 3axon Ilackans. [Ineemamuueckue mawiunvl. 3aBUCUMOCTD JIaBICHUS
KUAKOCTHU OT Ti1younsl. Coobwarowuecs cocyosl. I uopasnuyeckue mexaHusmol.

Atmochepa 3eminn u atmocdepHoe AaBieHHE. [IpuuuHvl Cyujecmeosanus 6030YVUIHOU
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgepnozco oasnenus. 3asucumocmo
ammocghepHo2o 0agneHusi om 6blcCOmvl HAO YposHem Mmops. Ilpubopvl 0 usmepeHus
ammocgepHno2o 0asneHusl.

Heticmsue ocuokocmu u 2aza Ha nNocpyicéHHoe 6 Hux meno. BblTankuBaromas
(apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEpaTyphl.

[lepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

CooOmiaromuecs CoCybl.

I'mnpaBiaudeckuil mpecc.

[IposiBrienue aelicTBUs aTMOC(EPHOTO JTABICHHUS.

3aBUCHMOCTh BBITAJTKUBAIOIIEH CHJIBI OT 00BbEMa MOTrpYKEHHON YacTH Tena U
IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BHITANKHUBAIOIIEH CHIIBI BECY BHITECHEHHOU JKUIKOCTH.

8. VYcnoBue mnaBaHus TeN: IUJIaBaHUE WJIM TOTPYXKEHHE Tel B 3aBUCHMOCTH OT
COOTHOIIIEHUS TUNIOTHOCTEH Tema U KUAKOCTH.

@ponmanvusvle 1a00pamoprvle padomul u ONbIMbL

ogarwnE

1. OnpeneneHI/Ie BBITATKMBAIOIICH CHIJIBI, HeﬁCTBYIOIHeﬁ Ha TCJI0, HOFPY)I(éHHOG B
KHUAKOCTD.
2. OHLITLI, ACMOHCTPpHUPYIOLIUC 3aBUCUMOCTD BBITAJIKWBAIOIIEH CHIJIBI, HeﬁCTByIOmeﬁ

Ha TCJIO0 B XHAKOCTH, OT 00BEMa HOFpYX(éHHOﬁ B XXHAKOCTh 4YaCTU TCJla M OT IIJIOTHOCTHU
KHUAKOCTH.

Paspea 5. Pabora u MOIHOCTb. DHEprus
Mexanunueckasi pabota. MOIIHOCTb.



[IpocTble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IIOCKOCTb. [Ipasuno pagHosecus
pviuaea. Ilpumenenue npasuna pagenosecus pvluaea K O10Ky. «3010moe npaguioy MexaHukxu.
KIIJ npoctbix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprus. Kunemuueckas u nomenyuanvHas suepeus. llpespawenue
00H020 8UOA MEXAHUYECKOU dHepauu 8 Opy2ou. 3aKOH COXPAHEHUS YHEPTrUU B MEXaHUKE.

Jemoncmpayuu

1. [IpuMepsl MPOCTHIX MEXAaHU3MOB.

2. N3amepenne K11/l HaKIIOHHOW IUIOCKOCTH (2/1eKMPOHHAA 0eMOHCIMPAUUL).

3. N3yuenue 3akoHa COXpAaHEHHMs] MEXaHUYECKOW DHEPruu  (271eKmpoHHAA
Jemoncmpayus).

@ponmansvhsie 1abopamopnvie’padomst u onvinol®
1. HccnenoBanue ycnoBuii paBHOBECHSI phlyara.

8 KJIACC

Paspnen 6. TennioBblie siBIeHUs

OchosHble NONOJCEHUS MOJEKVAAPHO-KUHEMUYEeCKOU Meopul CmpoeHus 6eujecmed.
Macca u pasmepvr amomos u monekyn. Onvimvl, NOOMEEPHCOAIOUUE OCHOBHBLE NOJIONHCEHUS.
MONEKYIAPHO-KUHEMUYECKOU Meopul.

Mopenu TBEPIOTO, KUAKOTO M ra3000pa3HOT0O COCTOSHUM BemiecTBa. Kpucmaniuueckue
u amopguvie mena. OOvsicHeHUe C80UCME 2A308, HCUOKOCMEN U MBEPObIX mel HA OCHO8e
NONOMNCEHULl  MONEKYIAPHO-Kunemuyeckot meopuu. CMaduBaHUE U KANULIAPHbIE S161EHUSL.
Tennosoe pacwupenue u cocamue.

Temmneparypa. Css136 memnepamypuvl co CKOPOCHbIO MENI08020 OBUICEHUSL YACMUY,.

Buytpennsist sHeprus. Cnocobvli usmeHeHuss 6HYMpeHHel SHepauu. menionepeoaid u
coseputenue pabomul. Buovl mennionepedauu: menionpogoOHOCHb, KOHBEKYUS, U3TYUEHUE.

KonmdectBo TernoTel. Yoervnas mennoémkocme eewecmsa. Tennoobmen u meniogoe
pasHosecue. YpasneHue menioso2o bananca.

Inasnenue u omeepoesanue KpUCMALIUYECKUx 6ewecms. YoeibHas menioma
nnasnenus. Ilapoobpasosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas menioma
napoobpasoeanus. 3a8UCUMOCbL MeMnepamypbl KUNneHusi om ammocgepHozo 0aeieHus.
Brasicnocmo 6030yxa.

DHeprus TOINUBA. YOenvbHas menioma c2opaHusi.

Ipunyunvr pabomwvr mennosvix Osucameneu. KIIJ] mennosoco Oeucamens. Tennoevie
osuecamenu u 3auuma okpyicarowei cpeovt (MC).

3axon coxpanenus u npespawienus sHepeuu 8 meniogvix npoyeccax (MC).

Hemoncmpayuu

1. Habmtonenne 6poyHOBCKOTO ABIKEHUSI.

2. Habmronenue nudoysumn.

3. Habmroenue SBIeHUI cMadyBaHUS M KAMMJUTSIPHBIX SBIICHHM.

4. Habmroienue TemnoBoro pacinpeHus Tell.

5. WN3menenne naBneHWs rasa MOpH H3MEHEHHMH OO0bEMa W HArpEeBaHUU WIH
OXJIAXKICHHH.

6. [IpaBuna u3mMepeHus: TeMIepaTyphl.

7. Buner Teronepenaym.

8. OxJaXxJeHre Ipu COBEPLUICHUN PaOOTHI.



9. Harpepanue nipu coBepieHUN padOThl BHEUITHUMH CUJIaAMH.

10.  CpaBHeHHe TEIUIOEMKOCTEH Pa3IMYHbIX BEIIECTB.

11.  HaOmroneHue KUTMECHUSI.

12.  HaOmroeHue mOCTOSTHCTBA TEMITEPATyPhl PU TUTABJICHUU.

13. Mogaenu TeraoBbIX JBUTATEIICH.

@ponmanvusle 1a00pamopHvle padomul u ONbIMbL

1. OneITEl 1O  OOHApYXEHUIO JICHCTBUS CHUJ  MOJICKYJISIPHOTO  MPUTSDKCHUS
(271eKmpoHHan Oemoncmpayus).

2. OnpITHI O BhIpAIIMBAaHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnbITH IO HAOIOJCHUIO TEIJIOBOI'O PACIIMPESHUS Ta30B, KUIAKOCTEH W TBEPIBIX
TeNl.

4. Ompenenenre  KOJMWYECTBA TEIUIOTHI TMPH  CMEIIMBAaHUM  BOJBI  pa3HOU
TEMIIepaTypHI.

o. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHs BO3/yXa OT €ro o0béma u
HarpeBaHUs WU OXJIaXKICHHUSL.

6. HaGnronenne  w3MeHeHUs  BHYTPEHHEW OSHEpPrMM Tella B pe3yJbTaTe
TeIIonepeIay ¥ padoThl BHEITHUX CHIL.

1. HccnenoBanue sBieHUs TEIUIOOOMEHA TPHU CMENIMBAHUU XOJOIHOW W TOpSYEH
BOJIBI.

8. Wccnenosanue npoiecca ucnapeHusl.

9. Onpenenenre OTHOCUTENBHOM BJIa)KHOCTH BO3/TyXa.

Paznea 7. DuiekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA

Onekmpuzayusa men. JIBa poaa sneKTpUUECKUX 3apsaoB. BzaumopaeicTBue 3apsiKEHHBIX
TeI.

Onexrpuueckoe noiue. llpunyun cynepnosuyuu 31eKkmpudecKux nonei (Ha KaiecmeenHom
ypogne).

Hocumenu snekmpuueckux 3aps008. Inemenmapusiii d1exkmpudeckuti 3apso. Cmpoerue
amoma. 1IpoBONHUKY U AUDIEKTPUKH. 3aKOH COXPAaHEHUS DIIEKTPUUECKOrO 3apsaja.

OnexTpuuecKul TOK. Ycnosus cywecmeosanus 3snekmpuyeckoeo moka. VICToOuHuKH
IIOCTOSIHHOTO TOKa. JIeWCTBUS 3JEKTPUYECKOro TOKa (TEMJIOBOE, XMMHUYECKOE, MarHUTHOE).
DnexmpuyecKkuii MoK 6 JHCUOKOCMAX U 2a3aX.

PaGoTa m MOITHOCTB ANEKTPUYECKOTO TOKA. 3axou [[ocoyris—J/lenya. Dnekmpuueckue
yenu u nompebumenu 31eKmpudeckou sHepeuu 6 oOvimy. DiekTpudeckas nenb. Cuia Toka.
Onexkrpuueckoe HanpsbkeHue. CoNpoTuBICHHE MNPOBOJHUKA. YoenvHoe conpomusnenue
sewecmea. 3akoH Oma g ydactka nenu. [locienoBarenbHoe M MapajulebHOE COCIUHEHUE
IIPOBOJHUKOB. Kopomxoe 3amvikanue.

IloctosiHHBIE MarHuThl. B3auMoIEeNCTBHE IOCTOSHHBIX MarHuTOB. Macnummuoe noie.
Maenumnoe none 3emau u e2o 3nauenue 01 dHcuzu Ha 3emue. Onvim Opcmeda. Maznumnoe
none anexmpuyeckoco moka. Ilpumenenue snekmpomacHumoé 6 mexHuxe. [leticmeue
MA2HUMHO20 NOAA HA HNPOBOOHUK C MOKOM. OJlekmpoogueamens NOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoogueamerneti 8 mexHu4ecKux ycCmpoucmeax u Ha mpancnopme.

Onvimor  @apaodes. Aenenue anekmpomaznumuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpozenepamop. Cnocobvi nonyuenus >1eKmpudecKoll dHepeuy. DIEKTPOCTAHLUMU Ha
BO300HOBIIIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu
OnexTpusanus Tell.

JIBa poza 3MEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBUE DIEKTPOCKOIIA.

OneKTpocTaTUuecKas MHIYKIIHS.

3aKOH COXpaHEHHUs DIEKTPUUECKUX 3apsI0B.

IIpoBOAHMKY U AUDIIEKTPUKHU.

ogakrwdE



7 MoaenupoBaHHu€e CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.
8. McTouHuKH TOCTOSIHHOIO TOKA.
9 JlefcTBUS 3IIEKTPUUECKOT0 TOKA.

10.  DnexkTpuyecKHi TOK B )KUAKOCTH.

11. I"a3oBrIi1 pazps.

12. V3mepeHHe CHIIBI TOKA aMIIEPMETPOM.

13.  V3mepeHwHe IIeKTPUUYECKOT0 HAMPSKEHUS BOJIBTMETPOM.

14. PeocraT u Mmara3uH COnpoOTUBJICHUIA.

15.  BzaumopeiicTBuE OCTOSHHBIX MAarHUTOB.

16.  MopnenupoBanue HEBO3MOKHOCTH Pa3/ICIICHHS ITOJIOCOB MAarHUTa.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18.  OmeIT Dpcrena.

19. MarnuTtHoOe 1oJie TOKa. DIEeKTPOMAarHuT.

20.  JleificTBME MarHMTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM.

21.  DAeKTpoaBUTATENb MMOCTOSIHHOTO TOKA.

22.  HccnenoBaHMe SIBJICHHS AJIEKTPOMArHUTHON HHYKIIUH.

23.  OmbiTer Dapajes.

24,  3aBHCMMOCTh  HANpaBICHWs  WHAYKIHOHHOTO TOKa OT  YCIOBHHA  €ro
BO3HMKHOBEHHS.

25.  DrexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvuvle 1a60pamopHvle padomol U Onvimsvl

1. OnpiTel 1O  HAOMIOAEHMIO  AJIEKTPU3ALMM Tl  MHAYKOUMEH u  1[pHu
CONPUKOCHOBEHHH.

2. Hccnenoanue neiCTBUS IIEKTPUUECKOTO MOJI HAa IPOBOJAHUKH U JUDJIEKTPUKH.

3. COopxka AIIeKTpUYeCcKON LIEeMU U U3MEPEHHE CUIIBI TOKA B €€ Pa3JIMYHbIX YYaCTKAX.

4. N3mepenue HanpspKeHUS HAa Pa3IMuHbIX yUacTKaX AMEKTPUUYECKON LEMHu.

5. N3mepenue cuiibl TOKa U €ro peryjIupoBaHHE PEOCTATOM.

6. W3mepenue compoTuBiIEHUS TMPOBOJHMKA TMPH TOMOIIM aMIepMeTpa H
BOJIbTMETpA.

7. Onvimsi, OdemoHcmpupyouue 3a8UCUMOCMb NEKMPULECKO20 CONPOMUBIEeHUs
NPOBOOHUKA OM €20 ONIUHbL, NIOUA0U NONEPEYHO20 CeYeHUs U Mamepuaa.

8. IIposepka npasuna cnodxcenuss HanpaAXCeHUl NPU NOC1e008AMeENbHOM COOUHEHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 011 cunvl moxka npu napaiieibHOM COeOUHeHUU Pe3UCmopos.

10.  Ompenenenue pabOTHI AIEKTPUIECKOTO TOKA, UAYILETO Yepe3 Pe3UCTop.

11.  OmpeneneHue MOIIHOCTH JEKTPUUECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12.  HccnemoBaHue 3aBUCMMOCTH CHJIBI TOKa, HIYHIEr0 4epe3 JaMIIOYKy, OT
HanpsHKEHUS Ha Heil.

13.  HccnenoBaHue MarHMTHOT'O B3aMMOJICHCTBUS MMOCTOSIHHBIX MAarHUTOB.

14.  3y4yeHue MarHUTHOrO MOJIA MOCTOSHHBIX MAarHUTOB NMPH HMX OOBEIUHEHUU U
pa3JelIeHUN.

15. HccnenoBanue efCTBUS JIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

16.  OmbIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI B3aUMOJEMCTBUS KaTyIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA U HaIllpaBJICHUS TOKAa B KaTyIIKE.

17.  M3yueHue aAeHCTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

18.  HMzyuenue pabomsi s1ekmpoogueamens.

19. N3mepenue KIIJI anexTpoaBUrareabHON yCTaHOBKU.

20.  OnbITBl 1O  MCCIENOBAHMUIO  SIBJICHHUA  DJIEKTPOMATHUTHON  WMHAYKIUH:

HCCIIeOBaHNUE U3MEHEHUM 3HaYCHUS U HampaBJICHUS UHAYKIIUOHHOI'O TOKaA.
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Pasnen 8. Mexannueckue siBjIeHUS

Mexannueckoe aBmxeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTD
MEXaHUUYECKOTro JBW)XEHUs. PaBHOMepHOe NpAMOIMHENHOE JBMWXKeHue. FHepasnomeproe
npamonuneunoe osudxcenue. CpeoHSIst U MSHOBEHHASl CKOPOCMb mend NpU HEpaGHOMEPHOM
O0BUIICEHUU.

Yckopenue. Pasnoyckopennoe npsamonunetinoe osudxcenue. (CBOOOTHOE TMaJICHUE.
Onvimer Ianunes.

Jluneiinas u yenosas ckopocmu. l{enmpocmpemumensroe yckopeHue.

[IepBbiit 3akoH Herorona. Bropoii 3akon Herotona. Tperuit 3akon Herotona. [lpunyun
cynepno3uyuu Cuil.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus. cuia mpeHus CKOJbI’CEHUS, CUIA MPEHUs]
noKost, opyaue 8Uobl MmpeHus.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOJHOTO TMaJeHUs.
Jsuoicenue naanem eokpye Connya (MC). Ilepsas xocmuueckas cxopocms. Hegsecomocmv u
nepezpy3Ku.

PaBHOBecue marepuanibHOW TOUKH. AbOconomHno meépdoe meno. Pasnosecue meépoozo
meia ¢ 3aKpeniéHHou ocvio epaujenuss. MOMEHT cuibl. Llenmp msocecmu.

Nmnynsc tena. Mzmenenue umnynvca. Mmnynvce cunvl. 3aKOH COXPAHEHHS HUMITYJIbCA.
PeaktuBnoe nemxenue (MC).

Mexannyeckasi pabota u mMomHocTs. PaGota cun Tsxkectu, ynpyeocmu, mpenus. Cesa3b
oHepeuu u pabomwl. IloTeHLManbHAsE 3HEPrUs Teja, MOTHSATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnaa snepeusi cocamou npyxcunvl. KuHetmueckas dHeprus. Teopema o
KUHemu4eckou 3Hepeuu. 3aKOH COXpPAHEHUS MEXAHUYECKON SHEPTHUU.

Jemoncmpayuu

1. HaGnrogenne MexaHWYEeCKOTO JBMDKCHHS Tella OTHOCHUTEIBHO pa3HbIX Tel
OTCUéTa.

2. CpaBHEHME TIyTed W TPAaGKTOPUU JBIDKCHHS OJHOTO W TOTO JKE€ Tena
OTHOCHUTEJILHO Pa3HBIX TEJ OTCUYETA.

3. N3mepenue CKopoCcTH U yCKOPEHHS MPSIMOJIMHEHHOTO JBUKCHUS.

4, HccnenoBanue npru3HaKoB paBHOYCKOPEHHOTO JIBHXKCHHS.

5. Habntonenue ABMKEHUS Tela M0 OKPYKHOCTH.

6. HaGnrogenne MexaHWYECKUX SBJICHUH, NPOUCXOANIUX B CHCTEME OTCYETA
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBMKEHUU OTHOCUTEIFHO KaOMHETa (PU3UKU.

7. 3aBUCHUMOCTh YCKOPEHHSI TeJla OT Macchl TeJla U IEHCTBYIOIIEH Ha HETO CUJIBL

8. Hab6nronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUU TEJI.

9. N3menenue Beca Tena mpu yCKOPEHHOM JTBUKEHHH.

10. [Tepenava ummynbca Mpu B3auMOICHCTBUU Tell.

11. [IpeoOpa3oBaHus SHEPTUU MPU B3aUMOCHCTBUH TEII.

12. CoxpaHeHre UMITyJIbCca MIPH HEYIPYTOM B3aMOJAECHCTBUU.

13. CoxpaHeHHe UMITyJIbCa MPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. Habntoenne peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHHe MEXaHUYECKON PHEPTUH MPU CBOOOTHOM ITa/ICHUU.

16. CoxpaHeHHe MEXaHWYECKOW HHEPruM MpH JBIKEHWU Tela TOJ ACWCTBHEM
TIPY>KUHBL.

Dponmanvuvie 1adopamopHsvle padomovt U ONbIMbL

1. Koncmpyuposanue mpakma 0na paseoHa u OanbHeUuule2o pagHOMEPHO20

0BUICEHUs wapuxka uiu menedsdtCcKu.



2. Omnpenenenne cpeHel CKOPOCTU CKOJIbKEHMsI OpycKa WM JIBKEHUS LIapuKa 110
HAaKJIOHHOH IUIOCKOCTH.

3. OmnpeneneHre yCKOpeHUs Tela MPU PaBHOYCKOPEHHOM JBMKEHHH MO HAKIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBH)KEHUH
0e3 HauaIbHOU CKOPOCTH.

5. HccnenoBanne 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHUJIBI HOPMAaJIbHOTO
JaBJICHUS.

6. Omnpenenenne k03¢ GUIMeHTa TPEHUS CKOIbKEHHS.

1. Omnpenenenne KECTKOCTU MPYKHUHBI.

8. Omnpenenenne pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM JBHKCHHU TeJa II0
TOPU30HTAIBHON TOBEPXHOCTH.

9. Omnpenenenne pabOTHl CHIIBI YIIPYTOCTU IIPU MOABEME TIPy3a C UCHOIB30BaHUEM
HETIOJIBM’KHOTO U TIOJIBIPKHOT'O OJIOKOB.

10.  M3yueHwue 3aKOHA COXpaHEHUS SHEPTHH.

Paznean 9. Mexannveckue Kojae0aHusl U BOJTHbI

KonebatenbHoe apmxeHune. OCHOBHbIE XapaKTEPUCTUKH KOJI€OaHMI: MEpHOJ, 4acToTa,
amMIuiityaa. Mamemamuyeckuti u npyxcunHvll masmuuxku. Ilpespawenue suepeuu npu
KonebamenbHOM OBUNCEHUU.

3aryxarouue konebanus. BeiHyxieHHble KojeOanus. PezoHaHc.

Mexannyeckue BOJHBI. CBOMCTBa MEXaHUYECKMX BOJH. [Ipodonvubie u nonepeunvie
80/1Hbl. [{1UHa 801HbL U CKOPOCMb €€ pacnpocmparnenust. Mexanuueckue 801Hb1 8 meEpoom mere,
ceticmuyeckue eoanvl (MC).

3ByK. I pomkocms 38yka u evlcoma mona. Ompasicenue 38yka. Mngpaseyk u yiempazeyx.

Jemoncmpayuu
Hab6nronenune konebanuii Tel o 1eCTBUEM CHITBI TSHKECTH M CHITBI YIIPYTOCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmoienue BbIHYX/I€HHBIX KOJleOaHUI U pe30HaHCa.
PacnipocTpanenue npoJoabHBIX U MONEPEYHBIX BOJIH.
Habmtoienne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI PE30HAHC.

Dponmanvusle 1ab60pamopHvle padomol U OnviMvl

ogakrwnE

1. OmnpezeneHne 4acTOThI U MEPHOAA KOJIeOaHNH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezneneHue 4acToTbl M Hepuoja KojleOaHUW TNPYKUHHOTO MAasiTHUKA
(271eKmpoHHan 0emoncmpayus).

3. HccnenoBanue 3aBUCMMOCTH HEpUOJia M YacTOTHI CBOOOJHBIX KojeOaHMM
HUTSIHOT'O MasiTHUKA OT €ro JUIMHBI.

4. HccnenoBanue 3aBUCUMOCTH IE€pHOja KOJEOAHMM NPY>KMHHOIO MAasTHUKA OT
Macchl Ipy3a (21eKmpOoHHASL OEMOHCIPAYUSL).

5. IIpoBepka He3aBUCUMOCTH NEepHOIa KoleOaHUu Ipy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnbIT, JAEMOHCTPHUPYIONIME 3aBUCHUMOCTb IEpHOAa KOJeOaHWH MPYXKHUHHOTO
MasiTHUKA OT Macchl Ipy3a 1 KECTKOCTH MPYKUHBI.

7. N3mepeHne yckopeHust CBOOOIHOTO MAJCHUS (271eKMPOHHAA 0eMOHCMPAYUA).

Paspnen 10. DjieKTPOMAarHuTHOE M0J1€ M 3JIeKTPOMATHUTHbIE BOJTHBI

DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMAarHUTHbIE BONHBL. (C80UCmea 31eKmpoMacHUmMHbIX
goan. Illkana snexmpomacHumHuulx 60aH. Mcnonb3oeanue 31eKMpoOMACHUMHBIX GOIH Ol
COMOBOI CEA3U.

OnexTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu



1. CBolicTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BomnnoBrbie cBOMCTBa CBETA.
@poumansvusie nadbopamopnvie’ pabomol u onvimot’
1. W3ydenue CBOICTB 3IEKTPOMArHUTHBIX BOJH C IOMOIIbI0 MOOWIBHOTO
TenedoHa.

2. U3ydeHue sIBICHUI 3JIEKTPOMArHUTON WHITYKIUH.

Pa3pnen 11. CBeroBble sIBJIeHUS

JlyueBast monenb cera. Mcrounuku cBeta. llpsamonunetinoe pacnpocmpanenue ceema.
3ammenusa Conanya u Jlyner. Otpaxkenue cBerta. [lnockoe 3epkano. 3akon ompaddcenusi ceemd.

[Ipenomnienue cBera. 3akoH TpeOMJIEHUs cBeTa. [lonHoe 6HYympenHee oOmpadiceHue
ceema. Hcnonv3oeanue noIHO20 8HYMPEHHE20 OMPANCEHUSL 8 ONMUYECKUX CEEMOB00AX.

Jlunza. Xox nyuedr B nmH3e. Onmuyeckas cucmema ghomoannapama, MUKpOCKONa u
meneckona (MC). na3 kak onmuueckas cucmema. bauzopykocmo u 0anbHO30pPKOCHb.

Paznoowcenue 6enoco ceéema 6 cnekmp. Onvimvl Hotomona. CnodiceHue cnekmpaibHbIX
y8emos.

Jemoncmpayuu

1. [IpsimonuHeHOE pacpoCTpaHEHHUE CBETA.

2. OTtpaxkeHue cBeTa.

3. [TosrydyeHne n300pakeHHH B IJIOCKOM, BOTHYTOM U BBITYKJIOM 3epKajax.

4. [Ipenomiienne cpera.

5. Ontudeckuii CBETOBOI.

6. Xox ydeit B coOuparomeit JTuH3e.

7. Xom Iydeil B paccerBaromei JTMH3E.

8. [Tonyuenune n300pakeHUI C TOMOIIIBIO JTUH3.

9. [Ipunuun nevictBust ¢oToarnmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Monens rinasa.

11.  PasnoxeHue O6€I0TO CBETA B CIIEKTP.

12.  Ilomydenue 6enoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Dponmanvusle 1a60pamopHvle padomol U OnviMbl

1. Hccnenoanue 3aBUCUMOCTH yTila OTPaXEHUSI CBETOBOTO JIyda OT yrjia MmaJeHusl.

2. N3yyenne xapakTepucTHK N300pakeHUs ITpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCMMOCTH YIila MpEIOMJICHHS CBETOBOTO Jy4a OT yria
MaJeHUs Ha TPAHULE «BO3TyX—CTEKIIO».

4. [Tonydenue n300paxxeHui ¢ MOMOIIBIO COOMPAIOLIEH JTNH3HI.

5. Omnpenenenre (HOKyCHOTO PacCTOSHUSL U OMTHYECKOM CHIIBI COOMpAIOIIeil JIMH3BI
(271eKmpoHHan 0emoncmpayus).

6. OnBITHI MO PA3IOKEHUIO OEJIOTr0 CBETA B CIIEKTP (21eKMPOHHAA 0EMOHCIMPAUU).

7. OnBITHI 0 BOCHPHUATHIO [IBETA MPEIMETOB MPU UX HAOIIOACHUH Yepe3 I[BETOBBIC
(GWIBTPBIL.

Pa3znen 12. KBanTtoBble sIBJeHUSA

Onwvimul Pezepgpopoa n nnanerapHas Mojienb atoma. Mogaens atoma bopa. Hcenyckanue u
noznowenue ceema amomom. Keanmei.

PaguoaktuBHOCTB. Anvgha-, Oema- u eamma-uziyyenusi. CTpPOCHHE aTOMHOTO SIJIpa.
Hyxnonnas moodenv amomuozo sopa. Hzomonel. Paouoaxmuensie npespawjenus. Ilepuoo
noJypacnaca amomusix soep.

SlnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsA0BOTO W MAacCOBOTO 4YHcel. Peakyuu
cunmesa u oenenus sioep. Ucmounuku snepeuu Connya u 36é30 (MC).

SnepHast sHepretuka. /lericmeus paouoaKmueHwvX UIYHEHUNl HA JHCUBbLE OP2AHUIMbL
(MC).

Jemoncmpayuu



1. CrieKTphbl U3JIy4€HHUS U MOIJIOIIEHHUS.

2. CrieKTpsl pa3aIu4HbIX [a30B.

3. CrnexTp BoopoJa.

4. Habmoienue TpekoB B kamepe BuibcoHa.

o. Pabora cuérunka HOHU3UPYIOUINX U3TYUECHH.

6. Peructpanus nznyyeHus: NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Dponmanvrsle 1adOpamopHbvie padomsvl U ONbIMbL

1. HccnenoBanue TpeKoB: U3MEPEHHUE SHEPIrUU YacTULIBI IO TOPMO3HOMY IyTH (1O
¢dororpadusam) (anekmponnan demoncmpayus).

2. N3mepenue painoakTuBHOrO GoHA (271€KMPOHHAA OeMOHCIMPAUU).

IloBTOpHUTEILHO-000011aK0IIM I MOALYJIb

[ToBTOpUTENbHO-0000MIAIOMINKA MOy MpeJHa3HA4Ye€H s CHCTeMaTu3alluud U
00001IeHHS TPEIMETHOTO COACPKAHUS U OIBITA IEATEIBHOCTH, IPUOOPETEHHOTO MTPU U3yUYEHUHU
BCEro Kypca (pU3UKH.

[Ipy wu3yyeHMM MAAHHOIO MOJIYJIA PEWIM3YIOTCA U CUCTEMATU3UPYIOTCS  BHJIBI
NeSTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTCs JOCTUKEHHE MPEJAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX PE3yJbTaTOB 00ydeHUs, (popMHUpYyeTCs eCTeCTBEHHO-HAay4Has
I'paMOTHOCTb: OCBOCHHWEC HAYUYHBIX METOJOB HCCICAOBAHUA SIBIICHUI npupoabl WM TCXHUKH,
OBJIAZICHUC YMCHUAMU O0BICHSTD q)HSI/I‘IeCKI/Ie ABJICHUA, TPUMCHAA IIOJYUCHHBIC 3HaHUA,
peuaTth 3aga4r, B TOM YUCJIC KAYECTBECHHBIC U OKCIICPUMCHTAJIBHBIC.

[TpuHIMNIHAIBHO JEATEIBHOCTHBIM XapaKTEp aHHOTO pas3fiela pealu3yercs 3a CUET
TOT0, YTO yYAIMECS BBITOIHSIIOT 33/I1aHUs, B KOTOPBIX UM IIPEAJIAraeTcs:

" Ha OCHOBE IIOJyYEHHBIX 3HAHUU paclo3HaBaTh U HAy4HO OOBICHATH (pU3MUECcKHe

SABJICHUS B OKPYXaIOIIEH MPUPOJIE U TOBCETHEBHON KU3HU;

" JCIIOJIb30BAaTh MOJ] PyKOBOJICTBOM I€[arora Hay4Hble METOIbI UCCIIEIOBAHUS (PU3NIECKUX

SBJICHUM, B TOM YHCJIE JJI IPOBEPKHU TUIIOTE3 U MMOIYYEHUSI TEOPETUUECKUX BBIBOJOB;

® OOBACHATH C ONOPOM HAa TUAAKTUYECKUN MarepHas mocie oOCYKIEHHs C IeJarorom

Hay4YHbI€ OCHOBBI Han0oJIee BaKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTUH, HAIpUMeEp,

MPAKTUYECKOIO MCIOJIb30BAHUS PA3JIMYHBIX HCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA

MPEBPAIICHUS U COXPAHEHMS BCEX U3BECTHBIX BUJOB SHEPIUU.

Kaxnas u3 TeM J[aHHOrO paszfena BKIOYAET SKCIEPUMEHTAIBHOE HCCIEA0BAHUE
o0o011aronIero xapakTepa Ha YCMOTpEHHUE MeAarora u npu ero nomoiu. Pasgen 3aBepiiaercs
MIPOBEJICHUEM JUArHOCTUYECKON U OLIEHOYHOI paboThI 32 KypC OCHOBHOM IIKOJIBI.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA YUYEBHOI'O ITPEJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHIA

B niennom pesynwsraThl ocBoenust oOydaromumucs ¢ 3I1P yyeOnoro npeamera «Duznka
JOJDKHBI COBIIAJATh C pe3yJbTaTaMd TPUMEPHON pabodeid mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHusl.

Haubomnee 3HaUNMBIMU SBJISIOTCS:

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00YUEHUIO U IIeJICHANIPABICHHON MTO3HABATEIILHON e TEIbHOCTH,

YCTaHOBKa Ha OCMBICIEHHE JIMYHOTO OINbiTa, HAOMIOAEHUH 3a (QU3NYECKUMHU
IKCIIEPUMEHTAMH;

YCTaHOBKA Ha OCMBICIICHUE PE3yJbTAaTOB HAOIIOACHUN 3a TPUPOJHBIMH U TEXHOTEHHBIMHU
SIBJICHUSIMU C TIO3ULIUN (PU3UYECKUX 3aKOHOB;

CIIOCOOHOCTH OIIEHUBATH MPOUCXOSAIINE U3MEHEHHS U UX TIOCIIECICTBUS; (POPMYTUPOBATH
Y OIIEHUBATh PUCKH, POPMUPOBATH OIIBIT;

TIOBBHIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO ACSITEIBHOCTH (MIpHU
COBMECTHOM BHITIOJIHEHUH JTA00OPATOPHBIX MPAKTHYECKUX PadoT);

YMEHHE pa3inyaTh y4eOHbIE CUTYalluH, B KOTOPBIX yuantuiics ¢ 3[1P moxeT neiicTBoBaTh
CaMOCTOSITENIbHO, W CUTYyalluu, TJI€ CIEAYyeT BOCIIOIh30BAThCS CIPABOYHON WHMOpMmarmen u
JPYTUMH BCIIOMOTaTeNIbHBIMU CPEACTBAMU;

CIIOCOOHOCTh TMPUHUMATh pEIICHHE B KU3HEHHOW CHUTyallud Ha OCHOBE IepeHoca
MIOJIyYE€HHBIX B X0JIe 00yueHHs (U3NUECKUX 3HAHUHN B aKTyaJIbHYIO CUTYaIHIO;

CIOCOOHOCTh COONIIOAATh B TMOBCEJHEBHOW JKM3HHU TpaBHUJIa JIMYHON O€30MacHOCTH Ha
OCHOBE MOHUMAaHUS (PU3UUECKUX SIBJICHUN U 3HAHUS 3aKOHOB (DU3UKU;

yMEHHE KPUTUYECKU OLICHHWBAThH IMOJYYEHHYIO OT co0eceHHKa MH(POPMAIUIO, COOTHOCA
ee co 3HaHueM (U3NYECKUX 3aKOHOB;

CIIOCOOHOCTH IepeaTh CBOM COOOpaKeHUs, YMO3AKIIOUEHUS TaK, YTOOBI OBITh MOHITHIM
JPYTUM YEJIOBEKOM;

a/IeKBaTHOCTH MOBEJCHHs 00yYaroLIerocsi ¢ TOYKH 3pEHUsI OMACHOCTH WIIM 0€30aCHOCTH
JUIA ce0sl WK TS OKPYKAIOIIHNX;

YBaXXEHHUE K TPYAy U PE3YyJIbTaTaM TPYJOBOU NEATEIbHOCTH;

yriayOieHue MpeacTaBICHUN O LEeNOCTHOM KapTHHE MUpPAa Ha OCHOBE MPUOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUI U MPAKTUYECKUX YMEHUU.

METAIIPEAMETHBIE PE3YJIbTATbI

Ognadenue ynugepcanbHolMu yueOHbIMU NOZHABAMETbHBIMU OCHUCMEUAMU:

BBISIBJISITH IPUYMHBI U CJIEACTBUS MPOCTHIX (PU3NUECKUX SBICHUM;

orpenesiATh (U3NYECKUe MOHATHUS, CO3/1aBaTh OOOOIIEHMS, yCTAaHABJIMBATh AHAJIOTHH,
KJ1accu(UIUpPOBaTh, CaMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KiIacCU(PHUKALMH,
UCHOJb3Ysl CIPABOUHYIO HH(OPMAIIMIO U ONUPASACh HA AITOPUTM yUeOHBIX JEHCTBUIA;

YCTAQHaBJIMBATh NPUYMHHO-CIICJCTBEHHBIE CBS3M, CTPOUTH JIOTUYECKOE paCCyXJCHHE,
YMO3aKJIloueHue (MHAYKTUBHOE, JAEAYKTUBHOE, IO AaHaJOTMM) U JIeNaTh BBIBOABI 10
PYKOBOJICTBOM II€/1arora;

UCKaThb WM OTOMpaTh HWHGPOPMALMIO WIM JaHHblE M3 MCTOYHHKOB C Y4YETOM
MPEeUI0KEHHON yueOHOM 3a7jauil U 3aJJaHHbIX KPUTEPUEB.

co3/laBaTh, NMPUMEHATh U MPEOOpPa30BBIBATH 3HAKM M CHMBOJIBI, MOJEIH U CXEMBbI JUIS
peleHus yueOHbIX U T03HABATENbHBIX 33/1ay;

C TIOMOIIIBIO MEarora WM CaMOCTOATENIBHO MPOBOINUTH OIBIT, HECIOXKHBIH SKCIIEPUMEHT
M0 YCTAHOBJICHHIO OCOOCHHOCTEH (PH3UUECKOT0 0OBEKTA WIIH SBJICHUS;



peoOpa3oBhIBaTH MHPOPMAIUIO U3 OJTHOTO BUAA B APYToi (TaOIHIly B TEKCT U TIp.);

yCTaHABIIMBATh B3aUMOCBSI3b (PU3WYCCKUX SIBJICHHA U MPOLIECCOB, MUCIOIB3YS aIrOPUTM
y4eOHBIX TICHCTBUH.

Osnaodenue yHueepcanbHvimu y4eOHbIMU KOMMYHUKAMUGHBIMU OCTUICMEUAMU:

OCO3HAHHO HCIIOJB30BATh PEUYEBBIC CPEACTBA B COOTBETCTBHH C 33J1a4€il KOMMYHHUKAIIUH
JUTSI BBIPQYKEHUS CBOMX MBICIICH U TOTPEOHOCTEH IS TFITAHUPOBAHUS CBOCH JI€SITEIIBHOCTH;

OpPraHHW30BBIBATH yYEeOHOE B3aMMOJCHCTBHE B Tpymie (OmpeaensaTh OOImue IeIH,
pacrpeiensiTb poJid, TOTOBAPUBATHCS JIPYT C APYTOM U T. 1.).

I[EJICHANPABJICHHO HCIOJB30BaTh WH(OPMAIMOHHO-KOMMYHHKATUBHBIC TEXHOJOTHUH,
HEOOXOIUMBIC [T PEIICHUS YICOHBIX M MPAKTUICCKUX (U3MUYSCKUX 3a/1a4;

OpraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JCSATEIHHOCTh C YUUTEIEM U
CBEPCTHUKAMHU B TIpoliecce 3aHATUN (HU3UKOH.

Osnaodenue yHueepcanbHoiMu yUeOHbIMU PECYTAMUCHBIMU OCTCMEUAMU:

MMOHUMATh IIeJIU €CTECTBEHHOHAYYHOTO OOYyYEeHUSs, CTaBUTh U (HOPMYIUPOBATH IS CeOst
HOBBIE 33]]a4M B yueOe U M03HABATEIbHOM IeATeIbHOCTH;

oOHapyxuBaTh W (OPMYJIUPOBATh YYEOHYIO MPOOJIEeMy, OINpPEACNATh Ieb y4eOHOM
NEeSTETbHOCTH;

CaMOCTOSITEIbHO WJIM C TIOMOIIBIO YUWTENS IUIAHUPOBATH MYTH JOCTKECHHUS IIeeil B
(DMBUYECKUX DKCIIEPUMEHTAX, B TOM YHWCJIE aJbTepHATHBHBIC, OCO3HAHHO BBHIOMpaTh HamOoJee
a¢hdexTuBHBIC CITOCOOBI peleHns YIeOHbBIX U MO3HABATEIBHBIX 33]1a4;

COOTHOCHUTh CBOM TIPAaKTUYECKHE JEHUCTBUS C IUIAHUPYEMBIMH pPE3yJIbTaTaMH,
OCYIIECTBIISATH KOHTPOJIb CBOCH JACSITEIIBHOCTU B TPOIECCE JOCTIKECHHS pe3yJibTaTa, ONMPeaesaTh
CrocoObl IEUCTBUN B paMKax MPEJIOKECHHBIX YCIOBHH M TPeOOBaHHWM, KOPPEKTUPOBATH CBOU
JIEUCTBUSA B COOTBETCTBUU C U3MEHSAIONIEHCS CUTYyaIUEH;

MPaBUJIBHOCTh BBIMOJIHEHHS] AKCIEPUMEHTAIbHONM y4eOHOW 3ajaud, COOCTBEHHbBIE
BO3MOKHOCTH €€ PEILEHNUS;

BJIaJICHUE OCHOBAMHU CaMOKOHTPOJISI, CAMOOLICHKH, IPUHATHUS PELLICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOM U MO3HABATEIbLHON JEeSITEbHOCTH;

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAlLlMH U MIpEeJIaraTh IJI1aH €€ U3MEHEHHUS;

MpeIBUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IIPH PEIICHUN yueOHOH 3a71auu;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

HNPEIMETHBIE PE3YJIBTATHBI

TpeOoBanusi K mNpeIMeTHBIM pe3yJbTaTaM OCBOEHHMSI Y4eOHOro mnpeaMera
«®u3uKay», pacnpeejieHHbIe M0 roaM 00y4eHust

Pe3ynbTatel o rogam (GopMyIHUpYIOTCS MO MPUHIUITY 100aBIEHUS HOBBIX PE3yJIbTaTOB
OT roja K roay (pe3ylbTaThl OYEPETHOrO0 Tojla MO YMOJYaHUIO BKIIOYAIOT PEe3yJbTaThl
MIPEIbIAYIINX JIET).

7 KIIACC
[TpenmeTHBIE pe3ynbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpa)kaTh CPOPMUPOBAHHOCTD Y
o0yyaromuxcs yMEeHHU:

— OpHEHTHPOBATHCS B MOHATHAX M ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: (pU3MYECKUE U
XMMHUYECKHE SIBIICHUS; HAONIOAEHUE, OSKCIEPHUMEHT, MOJENb, THIIOTe3d; EIWHHIIbI
(GHU3MUECKUX BEJIMYHMH; aTOM, MOJIEKyJa, arperarHble COCTOSIHMS BemecTBa (TBEpHoOe,
KHJKOE, Ta3000pa3HOe); MEXaHWYECKOe IBWKEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSMOJIMHEHHOE), TPAaeKTOpHs, paBHOJACHUCTBYIOIAs cui, Jedopmanms (ynpyras,
TUIACTUYECKas), HEBECOMOCTb, COOOIIAIOIINECS COCY/BI, C ONMOPOH Ha IMJAKTUYECKHUM
MarepHal

— paznuuarh sBieHus (auddQys3us; TemIoBoe NBUKEHHE YacTHIl BEIIECTBA; PAaBHOMEPHOE
JBIKCHUE; HEPAaBHOMEPHOE [BIDKCHUE; WHEPIMS; B3aHMMOJCHCTBHE TN, PABHOGecuUe
meéPObIX mei ¢ 3aKPenaéHHOl 0Cblo 8paujerus; Iepeaada JTaBIeHUs] TBEPIBIMU TEIAMH,



KUAKOCTSAMH W Ta3aMH; arMocepHOEe JaBlieHWE; IUIaBaHWE TeIl; MPECBPALICHUS
MEXaHWYECKON SHEPTrHUM) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX  JaHHOE (U3UYECKOE SBICHHE, TIIOCIIE IPEIBAPUTEIHHOTO
00CYKJICHUS C IEeIarOroM;

pacro3HaBaTh MPOSIBIICHUE M3YyUYCHHBIX (PU3UUYCCKUX SBICHUA B OKPYKAIOIIEM MHUpE, B
TOM dYHCIe (QU3NYCCKUE SBJICHHUS B TPUPOJC: TMPUMEPHI JIBUKCHHS C Pa3TUIHBIMU
CKOPOCTSAMHM B JKMBOW W HEKHMBOW IIPUPOJE; NEHUCTBUE CHIIBI TPEHUS B NPUPOAEC U
TEXHUKE, BIUSHUE aTMOC(PEPHOrO JABJICHHS HA >KUBOW OpraHu3M; IUIaBaHUE PbIO;
peIUaru B TeJie YENIOBEKAa; MPHU 3TOM IEPEBOJIUTH IMPAKTUYECCKYIO 337ady B y4YeOHYIO,
BBIJICTISATh CYIIECTBEHHBIC CBOMCTBA/IPU3HAKU (U3WYECKUX SBJICHUH C TIOMOIIBIO
nearora;

OTHCHIBATh M3Y4YCHHBIC CBOMCTBA TelI U (DU3MUYECKUE SIBIICHUSI, UCTIONB3YS (HU3HUUECKUE
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpPEMs, MYyTh, CKOPOCTh, CPEIHSS
CKOpPOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CUJla TPEHUs, JaBieHue (TBEPIOro
Tena, JKUJKOCTH, ra3a), BITAJIKUBAIOLIAs CUJIa, MEXaHUUYecKasl paboTa, MOLIHOCTD, MJIEHY0
CHUJIBI, MOMEHT CHJIbI, KOA((MUIIMEHT MOJIE3HOTO JIEHCTBHS MEXaHU3MOB, KHHETHYECKAsT 1
MOTEHITMAbHAS SHEPTHI) C OMOPOM Ha CXEMYy; MPU OMUCAHUU PACKPBIBATH (PU3UYECKUI
CMBICJT WCIIONB3YyEMBIX BEJIMYUH, WX O0003HAUYCHHUS W €AWHHIIBI (U3UYECKUX BEIUYHH,
Haxooums  Gopmynvl, ceasvleaOwue OAHHYIO QUUYECKVIO BelUYUHY C OpyeUuMu
BEIUYUHAMY, CMPOUMb 2PAPUKU UZVYEHHBIX 3ABUCUMOCIEN (OUIUYECKUX BeTUYUH C
ONOpOH Ha TUJAKTHYECKUIN MaTepHaL;

XapaKTEePH30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBJICHHS M MPOIECCHI, UCIOJIb3YS MpPaBHUIa
CIIOKEHUs Cu (BIOJIb OJHOM MpsiMOi), 3axowr Iyka, zaxon Ilackans, 3axkon Apxumeoa,
npasuio pagHogecus pviuaza (010Ka), «3010moe npasuiloy» MexaHuKu, 3aKOH COXpaHEHUs
MEXaHMYECKON »HEepruM; MpuU HSTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U
3anucvLIBAmMb €20 MamemMamuyecKoe 8ulpaxcenue noo pPyKo8OOCMBOM neodazo2a ¢
o00cyacoenuem niana pabomol,;

OO0BACHATH (pU3MUECKUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: MpU IMOMOIIY IeJarora BbISBISATH
MIPUYKUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHWE M3 1—2 JIOrMYecKUX IIaroB ¢
omopoil Ha 1—2 HW3y4YEeHHBIX CBOMCTBA (PU3MYECKHUX SBJICHUN, (PU3NUECKUX 3aKOHA HIIN
3aKOHOMEPHOCTH;

pelmatb THUIOBBbIE pacuy€THbIE 3aJaud B lJaelcTBHE ¢ OMNOpPOH Ha alropuTM,
MpeIBAPUTENILHO Pa300paHHbIi COBMECTHO C TIEaroroM, UCHOJb3Ys 3aKOHBI U (DOPMYIIbI,
CBsI3BIBANOIIME (PH3UYECKHE BEIMUMHBI: HA OCHOBE aHANM3a YCJIOBUS 3aJaud 3alHChIBATh
KpaTKOe YCIOBHE, MOJCTABIATh (PU3MUECKHUE BEIUYMHBI B (OPMYJIBI U TPOBOIUTH
pacuéThl, HAXOUTH CIPABOYHBIE JaHHbIE, HEOOXOUMBIE [Tl pEIICHUS 3a/1a4, OLEHUBATh
PEATUCTUYHOCT ONyUYEeHHOU (DU3MUECKON BEIUYNHBL;

pacrno3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PEIIUTh IMPU MOMOIIN (PU3NIECKUX METOJIOB
MOCIIe PEIBAPUTENHLHOTO OOCYKICHHUSI C MearoroM; py MOMOIIY TeJlarora B OMMCaHUuU
WCCIIEIOBaHMS BBIJICNATh TMPOBEpPsSEMOE MPEANOoNoKeHHe (TUMOTe3y), C OMOpod Ha
JUIAKTUYECKUM MaTepuan pas3inyaTb W UHTEPHPETUPOBATh MOJYYEHHBIA pPE3yJNbTar,
HaXOJHUTh TOCTE OOCYXKICHHSI C MEJaroroM OMMUOKU B XOJI€ OMbITA, JIeNaTh BBIBOJBI IO
€ro pe3yibTaTam;

yMETh HaXOJUTh C HUCHOJB30BaHUEM IUMPOBBIX 00Pa30BATENBHBIX PECYPCOB OIBITHI O
HaOmoIeHNI0 (U3NYECKUX SBIEHUN WM (PU3UYECKUX CBOUCTB Tel: (GOpMYITHpPOBATH
MIpOBepsieMbIe TIPEINONI0KEHHUs, COOMpPaTh YCTAHOBKY M3 MPENI0KEHHOT0 000pya0BaHUS
C OMmopoil Ha cXeMy, 3alHChIBaTh XOJ OMbITa W (OPMYIHUPOBATh BBIBOJABI O]
PYKOBOACTBOM MEAArora;

BBITIONTHATH TPSIMbIE M3MEPEHUsSl PACCTOSHUS, BPEMEHH, MacChl Tena, o0bEMa, CHIIBI H
TEMIEPATypbl C KCIOJIL30BAHUEM aHAJIOTOBBIX M IHM(POBBIX MPUOOPOB € OMOPOH Ha



QITOPUTM; 3alHMChIBaTh IIOKAa3aHUs TNPUOOPOB C y4€TOM 3aJaHHOH aOCONIOTHOM
MIOIPEIIHOCTH U3MEPEHU;

MPOBOJIUTH COBMECTHO C MEAAaroroM HCCIICAOBAaHHE 3aBUCUMOCTH OJHOW (PH3HMUECKOU
BEJIMYMHBI OT JPYroM C HCIIOJIb30BAHUEM MPSAMBIX H3MEPEHHUH (3aBUCUMOCTH IIyTH
PaBHOMEPHO JIBUXKYILETrOCs TeJla OT BPEMEHU JIBUKECHUS TEJA; CUIbl MPEHUsl CKOIbIHCEHUS
om eeca mena, Kavecmea 00pabOMKU NOGePXHOCMEN Mmel U He3ABUCUMOCU CUTLb
MpeHus Om Niouaou CONPUKOCHOBEHUS MeJl; CUTblL YIPY20CIMU OM YOIUHEHUS. NPYICUHBL,
BLIMANKUBAIOWEU CUTbL OM 00bEMA NOSPYICEHHOU Hacmu mena u om HIOMHOCMU
HCUOKOCIU, €€ He3a8UCUMOCIU OM NIOMHOCMU mend, Om 21yOUHbl, HA KOMOPYIO
NO2PYIHCEHO MeNo; YCI08Ull NIABAHUA Me, YCI08UN PAGHOGeCUs pbluaza U OJ0K06); TIOJ
PYKOBOJCTBOM II€[Jlarora ydacTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIEA0BaHUSA,
coOMpaTh YCTAHOBKY U BBINOJHATH W3MEpPEHUs, CleAys MpeIoKEeHHOMY IUIaHy,
(¢ukcupoBaTh pe3yNbTaThl IMOJTYYEHHOM 3aBUCUMOCTH (PU3MUECKMX BEJIMYMH B BUJE
MPEII0KEHHBIX Ta0IHIl U IpaUKOB, JeaTh BBIBOJBI 10 pe3ysIbTaTaM HCCIEI0BAHNS;
COOTHOCUTh KOCBEHHbIE H3MEpeHUs (PU3MUECKUX BENUYMH (IJIOTHOCTh BELIECTBA
KUAKOCTH U TBEPAOrO Teja; CHJIA TPEHUS CKOJBXEHUS; JaBJIEHUE BO3/AYyXa;
BBITAJIKMBAIOLIAs CHJIa, AEHCTBYIONIAs HA OrPYKEHHOE B AKUAKOCTh T€I0; KOAPGUIIUEHT
MIOJIE3HOT'O JIEHCTBUS MPOCTBIX MEXAHU3MOB), CleIys MPEUI0KEHHON MHCTPYKLUU; MPU
BBITIOJIHEHUHN M3MEpPEHUM MOJ pyKOBOJCTBOM IeAarora coOuparh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIUYUCIISATH 3HAUEHUE MCKOMOW BEITHUYUHBI,

coOmoiaTh TMpaBWjia TEXHUKH Oe30macHOCTHM mpu  pabore ¢ 1abOopaTOPHBIM
00opy10BaHUEM TIOCTIE MPEABAPUTEIHLHOTO O0CYKICHHS C IEIaroroM;

COIIOCTAaBJISATh TMPUHIMIBI ACHCTBUS HPUOOPOB M TEXHMUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, JAUHAMOMETpP, COOOLIAIOIIMECS COCYIbl, 0apOMETp, pblyar, MOJBUXKHBIM M
HETIOJBMYKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh C ONOPOM Ha TUIAKTHYECKUI MaTepHalr,
XapaKTepU30BaTh MPUHLMUIIBI ICHCTBUS N3YYEHHBIX TPHOOPOB M TEXHUUYECKHX YCTPOMCTB
1ocje MPeABAPUTEIBHOIO 00CYKJIEHHsI C MEJAroroM ¢ OIOpoil Ha UX OMHMCaHUs (B TOM
qucie: MOALIUIIHUKY, YCTPOHCTBO BOJIONPOBOJA, TMAPABIMYECKHH Ipecc, MaHOMETD,
BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIIONb3Ys 3HAaHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUH 1 HEOOXOAUMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH HpPUMEpbl / HAXOOUTh MHGOPMALMIO O NpUMEpax MPaKTHYECKOro
UCIOJb30BaHUS (U3NYECKUX 3HAHUW B IOBCEJHEBHON JKM3HM A oOecrnedyeHus
O0e3omacHOCTH Ipu oOpaleHMH C HOpudopaMH M TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAHEHHUS 3/10pOBbs M COOIOAECHUS HOPM 3KOJIOIMUYECKOI0 MTOBEICHUS B OKpY KaIOIIeH
cpene;

OCYILECTBJIATh C IMOMOIIBIO MeJarora 0T00p UCTOUHUKOB MH(popManuu B cetd VHTepHeT
B COOTBETCTBUU C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U
yTEM CPAaBHEHUS PA3JIMUYHBIX HCTOYHMKOB BBLACIATH MH(DOPMAIMIO, KOTOpPAs SBIAETCS
IIPOTUBOPEUUBON MIIM MOXKET ObITh HEZIOCTOBEPHOIA;

UCIOJb30BaTh NMPH BBINOJHEHUH YYEOHBIX 3aJJaHUN HAy4YHO-TMOMYJIIPHYIO JIUTEpaTypy
(U3NYECKOro CoepKaHus, CIIpaBOYHbIe MaTepHaibl, pecypchl ceTu MHTepHeT; BlaaeTh
npuéMaMi  KOHCIEKTHPOBAaHUS TeKCTa, NpeoOpa3oBaHUs HHGPOpMALUM M3  OJHOM
3HAKOBOMW CHUCTEMBI B APYTYIO;

co3llaBaTh IO/ PYKOBOJCTBOM Iefjarora ¢ OOCYXJEHHEM IIJJaHa pPabOThl KpaTKue
NIUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHHMKOB HH(OpMaIUK
(GU3MYeCKOro Ccojep)kaHusi, B TOM 4HCIE MyOIMYHO JenaTh KpaTKue COOOIIeHUs
0 pe3yJbTaTax MPOEKTOB MM Yy4YeOHBIX MCCIEJOBAaHUM; IpH 3TOM TI'PaMOTHO
UCIOJb30BaTh M3YYCHHbIM NOHATUMHBIA anmapar Kypca (HU3HKH, CONPOBOXKIATH
BBICTYIIJIEHUE NTPE3CHTALIUEN;

IPU BBIOJHEHUM YYEOHBIX MPOEKTOB M HMCCIEIOBAHUN IO/ PYKOBOACTBOM Ile/arora
pacripesiesiaiTh 00S3aHHOCTH B TIPYyNIE B COOTBETCTBUHM C TOCTABJICHHBIMHU 3a/lauaMu,
CIICZIUTH 32 BBHIMOJIHEHUEM IUIaHa JICHCTBHM, aeKBaTHO OI[CHUBATh COOCTBEHHBIN BKJIA B



ACATCIIbHOCTL TPYIIIBI; BBICTPAUBATh KOMMYHHKATHUBHOC BBaHMOHeﬁCTBHC, YUUTBIBAsA
MHCHHEC OKPYIKarOIUX.

8 KJIACC

[IpenmerHbie pe3ynbTaThl Ha 6a30BOM ypOBHE JOJDKHBI OTPaXaTbh CPOPMHUPOBAHHOCTH Y

o0yyarouxcst yMEHUM:

OPHEHTUPOBATHCSI B TOHATHSAX W ONEPUPOBAaTh MMHU Ha 0a30BOM ypOBHE: Macca u
pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBIPKEHHE aTOMOB W MOJIEKYJI, arperaTHbIE€ COCTOSHUS
BEIIECTBA, KPUCTAIIMYECKHE M aMOp(HbIE Tesa, HACHIILEHHBI U HEHACBIIEHHBIN Map,
BJIA)KHOCTb BO3AyXad;, TEMIICpaTypa, BHYTPCHHAA OSHCPIU:d, TEIJIOBOU JABUT'AaTCIIb,
JJIEMEHTApHBIA  DJIEKTPUUYECKUM  3apsl, DJIGKTPUUECKOE TOJie, TMPOBOJHUKH U
AUBJICKTPUKH, MOCTOSIHHEIN BJ'IGKTpI/I‘-IGCKI/Iﬁ TOK, MAaroHuTHOC I10JIC;

pasnuyath SBJIEHMS IOCIE MNPEABAPUTEIBHOIO OOCYXAECHHUS C TMeNaroroM (TerjaoBoe
paciiupeHue/ckatue, — TeIUlonepenadya,  TEIUIOBOE  PaBHOBECHE,  CMauMBaHUE,
KalmUWJUIAPHBIC  ABJICHHA, MCIApPCHHUE, KOHJACHCAIUA, IIJIABJIICHUC, KpUCTAJLUIM3alus
(oTBepneBaHHe),  KWUMEHHWE,  Terulonepenadya  (TEIUIONPOBOAHOCTh,  KOHBEKITHS,
M3JIy4YEHUE); DJICKTPU3ANMS TeJ, B3aUMOJCUCTBUE 3aps/IOB, JCUCTBHUS DJIEKTPHUUECKOTO
TOKa, KOPOTKOC 3aMbIKaHUC, BSaHMOJIefICTBHe Mar"HmToOB, )IGf/iCTBI/IG MAarHmuTHOI'O I10JIsI
Ha MMPOBOJHUK C TOKOM, DJICKTPOMAarHuTHasA I/IHJIYKHI/IH) II0 OIMMCAHHIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOE (PU3NUECKOE SBIICHUE;
pacrno3HaBaTh C IMOMOIIBIO II€Jarora MPOSBIEHUE W3YYEHHBIX (DU3MUYECKUX SBICHUUN
B OKpYy»XaromeM MHUpE, B TOM YHUCIIC (1)I/ISI/I‘I€CKI/Ie ABJICHUS B NPHUPOAC: IMOBEPXHOCTHOC
HaTSOKEHHE W KamWUISpHBIE SIBICHUS B MPUPOJE, KPUCTALIBI B MPUPOJE, M3TyUeHHE
ConHua, 3amep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs,
CHera; JJIeKTpUYECKUE SIBJICHUS B aTMocdepe, SJIEKTPUUECTBO >KMBBIX OPraHHU3MOB;
MarHuTHOE ToJie 3emMiH, Aper moIrocoB, POJIb MATHUTHOTO TOJIS JJIS )KM3HU Ha 3emiie,
MOJIAPHOE CHSIHUE; TIPU ITOM MEPEBOIUTH MPAKTUYECKYIO 33/7a4y B Y4eOHYIO, BBIICISThH
CYILECTBEHHBIEC CBOICTBA/MPU3HAKY (PU3NYECKUX SBICHUII;

OINMCHIBATh TOJ] PYKOBOJCTBOM IeAarora ¢ OOCYXKJIEHUEM IUiaHa pabOThl M3y4EHHBIE
CBOICTBa TeNl U PU3NYECKHE SBICHUS, UCTIONb3Ys (U3NYECKUE BEITMUUHBI (TeMIieparypa,
BHYTPEHHSSI JHEPrus, KOJMYECTBO TEIUIOTHI, yJeibHas TEIIOEMKOCTh BEIECTBa,
yJenbHas TeIJIoTa IUIaBJIeHUs, YJellbHas TEIUIoTa Mapoodpa3oBaHus, yJelibHas TEIUIOTa
CrOpaHMsl TOIUIMBA, KO3(PPUIMEHT TOJNE3HOro JEHCTBUS  TEMJIOBOW  MAILIMHBI,
OTHOCHUTEIIbHAs BJIIAXXHOCTh BO3/yXa, JIEKTPUUYECKUI 3apsl, CHiia TOKa, HJIEKTPUUYECKOoe
HamnpsbKeHHe, COMPOTHUBIICHUE IPOBOIHUKA, YIEIbHOE COIIPOTUBIICHHUE BEIlleCcTBa, paboTa
Y MOITHOCTh 3JIEKTPUUYECKOTO TOKA); MPH OMHCAHUU MPAaBUIBLHO TPAKTOBAThH C MOMOIIBIO
nefgarora (pU3MYECKUl CMBICI HCHOJB3YEMBIX BEJIUYUH, O0O3HAUEHUS W EAUHULIBI
(bu3MYECKUX BEIUYUH, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE JaHHYIO (PU3HUECKYIO
BEIMYMHY C JIPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH HM3YYEHHBIX 3aBUCHMOCTEH
(bU3MYECKUX BEIUYMH;

OTpeAeNATh TOCNe MPeIBAPUTENLHOTO OOCYKIeHHs C TIearoroM CBOWMCTBa Ted,
¢busnueckue SBIEHUS U TPOIECCHI, UCIOIB3YS OCHOBHBIE MOJIOKEHHUSI MOJEKYJISPHO-
KMHETUYECKOM TEOpUU CTPOEHHUS BEIIeCTBA, NPUHIUI CYNEPHO3UIMH Moie (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3aps/ia, 3akoH OMa i ydacTKa IelH, 3aKOH
IDicoyna—/lenya, 3aKOH COXpPAHEHUS DSHEPrUU; IMpPU ITOM HAXOAMUTH CIIOBECHYIO
(hopMyNIHpPOBKY 3aKOHa U €ro MaTeMaTHYeCKOE BBIPAKEHHE C OMOpoi Ha IU(pPOBLIE
o0Opa3oBaTenbHbIE PECYPCHI;

COOTHOCHUTH TIOJI KOHTPOJIEM Ieaarora (pu3M4ecKkue Mporecchl U CBOWCTBA TEl, B TOM
YHUCJI€ U B KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, MpU MOMOIIU
MeJarora BBISBIATh MPUYUHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH OOBsCHEHHE u3 1-2
JOTUYECKUX IIaroB C OMOpod Ha 1—2 W3YYEHHBIX CBOWCTBA (DU3HUECKUX SIBICHUU,
(bu3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pelarth TUIOBbIE pacuéTHble 3a7auud B 1—2 JEHCTBUS € ONOPON Ha alrOpUTM,
MpEeIBAPUTENILHO Pa300paHHBI COBMECTHO C MEAAaroroM, HCIOJb3Ysl 3aKOHBI U (JOPMYIIbI,
CBsI3bIBaIOIIME (PU3MYECKHE BETMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33Jaul 3allMChIBATh
KpaTKoe YCJIOBHE, BBISBIATH HEJOCTAaTOK MAHHBIX JUIS PEIICHHs 3aJadd, BHIOMPATh
3aKOHBI M (POPMYIIBI, HEOOXOJUMBIE ISl €€ PELIeHHUsI, TPOBOIUTH PACUETHI M CPABHUBATH
[I0JIy4E€HHOE 3HaY€HHE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

HMMETh IPEJICTaBICHUE O MpodIeMax, KOTOPbIe MOKHO PELIUTh P MOMOLIU (PU3HUECKUX
METOJIOB IOCJI€ IPEIBAPUTENILHOTO OOCYXKIEHHsI C I€JaroroM; HMCHOJb3ysl ONHUCAaHUE
HCCIIEIOBaHMs, BBIJCIATh MPOBEPSIEMOE INPEINOI0KEHUE, OLEHUBATh IPaBUIBHOCTh
MOpsAJIKa IPOBEICHUS UCCIIECAOBAHUS, AEJIaTh BbIBObL;

yMETh HaXOAMUTh C HMCIIOJIb30BaHUEM LIU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB OMbBITHI 110
HaOMIOJICHUIO0 (QU3NYECKUX SBJIEHUN WM (PU3MUECKUX CBOMCTB TeNl (KamWUIspHbIE
SIBIICHUS, 3aBUCHUMOCTbH JIaBJICHHS BO3[yXa OT €ro o0béMa, TeMIleparypbl; CKOPOCTH
npotecca OCTBhIBaHUS/HArpPEBaHUS npu U3ITy4YEeHUU oT 1BeTa
M3JTy4arolei/morIonaolel MOBEpXHOCTH; CKOPOCTh UCIIAPEHUSI BOJIbI OT TEMIIEPATYPHI
KUAKOCTH W IUIomaad e€ IOBEPXHOCTH; DJEKTpU3alMs Tell U B3auMOJICHCTBHE
ANEKTPUYECKUX 3apsiioB; B3aMMOJCHCTBHE IOCTOSHHBIX MAarHUTOB, BHU3YyalIH3alHs
MarHUTHBIX TOJI€H MOCTOSHHBIX MarHUTOB; JEHCTBUS MarHUTHOIO IOJIS Ha MPOBOJHUK
C TOKOM, CBOICTBa 3JE€KTPOMAarHuTa, CBOMCTBA 3JEKTPOABHUIATENs] MOCTOSHHOIO TOKA):
¢dbopMynupoBaTh ~ NIpOBepsieMble  IPEANOJIOKEHUS,  COOMpaTh  yYCTAaHOBKY U3
MIPEIOKEHHOTO 000pYJOBaHUS C OINOpPOM Ha CXeMy; OIMChIBaThb XOJ OIBbITa U
(hopMynHupoBaTh BHIBO/IBI TI0]I PYKOBOJICTBOM I€Jarora;

MMETh IIPEJICTABICHNAS O U3MEPEHUH TEMIIEPATyPbl, OTHOCUTEIBHOM BIAKHOCTU BO3yXa,
CHJIBl TOKa, HANpPsHKEHHUsS C MCIOJIb30BAaHHMEM AaHAJOrOBBIX IPUOOPOB U JAaTUYUKOB
(Gu3n4ecKux BEIMYMH; IPU MOMOINM IeAarora CpaBHUBATh PE3yJIbTaThl U3MEPEHUH C
y4ETOM 3aJaHHOU a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH COBMECTHO C IEJAaroroM HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (U3MUECKOH
BEJIMYUHBl OT JPYrod C UCHOJb30BAHUEM MPSAMBIX H3MEpPEHUH (3aBUCHUMOCTH
COIIPOTHBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAM IIONEPEYHOTO CEYEHUS U
YAEIBHOTO COINPOTUBIICHUS BEUIECTBA IIPOBOJHUKA; CHJIBI TOKa, MIYIIErOo Yepes
IIPOBOJHMK, OT HAIPSDKEHUS Ha IPOBOJHUKE; HCCIECJOBAHME IIOCIECNOBATEIBHOIO H
HapayIeIbHOr0 COEAMHEHUM NPOBOAHMKOB): IUIAHUPOBATh MCCIEIOBAHUE, COOMpATh
YCTAaHOBKY M  BBINOJHATb HM3MEPEHMS 10X PYKOBOJACTBOM  II€Narora, Ciemys
IIPE/UIOKEHHOMY IUIaHY, (PMKCUPOBATh PE3yJbTaThl MOJTYYEHHOW 3aBHCUMOCTH B BHUJIE
TabauL ¥ rpaduKoB, JeaaTh BHIBOJBI 10 PE3yJIbTaTaM MCCIEI0BAHUS MTOCTE 00CY XK ICHUS
C MEeIaroroM;

COOTHOCUTb KOCBEHHBIE H3MEpeHUs (PU3MYecKUX BeNMYMH (yleNbHas TEMI0EMKOCTh
BEIIECTBA, COIPOTHUBIICHHE NPOBOJHUKA, Pa0OTa U MOIIHOCTb 3JIEKTPHUECKOrO TOKA): C
IIOMOIIbI0  TeJarora IUIAHUPOBaTb HW3MEPEHUs,, CcoOMpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€ys NIPEATIOKEHHON NHCTPYKLNH, U BBIYMCIIATh 3HAYCHUE BETUUYHHBI;
coOmofaTh MpaBWila TEXHUKUM O€30MacHOCTM MNpu  paboTe ¢ J1abopaTOpHBIM
000pyZI0BaHUEM T10CIIE MPEABAPUTEIHLHOTO 00CYKICHUS C TIEJaroroMm;

COIOCTABJIATh C IOMOINBIO TMeJarora MNPUHIMIIBI JEHCTBHS HM3Y4YEHHBIX HpPUOOPOB
U TEXHUUYECKUX YCTPOUCTB C ONMOPOH Ha UX ONMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUUK IJIEKTPHUUECKON
SHEPIUH, DJIEKTPOOCBETUTENbHBIE TMPUOOpPBI, HArpeBaTeNbHBIE  BJIEKTPONPHOOPHI
(mpumepsl), AIEKTPUYECKHE TPEIOXPAHUTENN; 3JIEKTPOMArHUT, 3JIEKTPOABUraTeNb
MIOCTOSIHHOTO TOKa), MCIOJB3ysl METOAMYECKHE MaTepHajbl O CBOWCTBAX (PU3UUECKUX
SBJICHUI U HEOOXOAUMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IIOCJI€ IPEIBAPUTEIBHOTO OOCYXJIEHHMs C TeNaroroM MpocThble
TEXHUYECKUE YCTPOICTBA M W3MEPUTENbHBIE MPUOOPHI IO CXeMaM M CXEMaTUYHBIM
pUCYHKaM (KHUAKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETP, TMIPOMETP, IBUTATEIb



BHYTPEHHEI'O CrOpaHMsi, 3JEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMBl 3JIEKTPUUECKUX
Lenel C IOCIeI0BaTeNbHbBIM U NAapajuIe]bHBIM COEIMHEHUEM 3IIEMEHTOB, COOTHOCS
YCIIOBHBIE 0003HAUYEHUS SJIEMEHTOB AIEKTPUYECKUX IIETICH;

OPUBOAMTH  MPHUMEPHI/HAXOAUTh  WHPOPMALMIO O  TMpUMepax  MPaKTHYECKOTO
WCTOJb30BaHUSl (DU3NYECKUX 3HAHWKA B TIOBCEIHEBHON JKM3HU s OOECIeYeHHUs
0€30MacHOCTH IpU O0OpalleHHH C M[pudopaMM U TEXHUYECKMMH YCTpOICTBaMH,
COXPAHEHHUS 37J0POBbS U COOJIIO/IEHUSI HOPM 3KOJIOTMUECKOI0 MOBEJACHUS B OKPYXKAIOIIEeH
cpene;

OCYIIECTBIIATH C TIOMOUIBIO MeAarora MOMCK HH(GOpMAMH (PU3UIECKOTO COJCPKAHUS
B ceTu MIHTEepHET, Ha OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CpPaBHEHUS JOTOJIHUTEIbHBIX
HCTOYHUKOB BBIIEIATH UHQOPMAILMIO, KOTOpasl SBJISETCS NMPOTUBOPEUMBOM WM MOXKET
OBITH HEJIOCTOBEPHOM;

HCIOJIb30BAaTh MPU BBINOJIHEHWN Y4YEOHBIX 33JaHUM OTOOpPAaHHYIO IMEJaroroM Hay4HO-
MOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOTO COAEPKaHUs, CIIPAaBOUHBIE MaTEPHAJIbI, PECYPCHI
cetu VHTepHeT; BiajeTb MNpUEMAMM KOHCHEKTUPOBAHUS TEKCTa, INpeoOpa3oBaHUs
nH(poOpMallM¥ W3 OJHOW 3HAKOBOW CHUCTEMBI B JIpYT'yI0 C OINOpOM Ha aJrOpuUTM U
YTOYHSIOLIUE BOIPOCHI ME1arora;

CO3/1aBaTh IO PYKOBOJICTBOM Ile/larora ¢ oOCy»/JIeHHEM IIaHa paboOThl MUCbMEHHBIE U
KpaTKue YCTHbIE cOoOIieHus, o0oOmas HMHGOPMAIUI0 M3 HECKOJbKHX HCTOYHHKOB
(u3NYeCKOro coJep)KaHus, B TOM 4YHClIe MyOJIMYHO MPEACTABIATh PE3yJIbTaThl
MIPOEKTHOM WJIM UCCIIEOBATEIbCKON AESITENbHOCTH; MPU 3TOM T'PaMOTHO HCIOJIB30BaTh
M3Y4YeHHbIH MOHATUNMHBIN anmapaT Kypca (U3MKH, COMNPOBOXAATh BBICTYIJICHUE
Mpe3eHTalNEeH;

IIPU BBIMOJHEHUHM YYEOHBIX HPOEKTOB M MCCIEJOBAHUN (M3MUECKUX IPOLECCOB IO
PYKOBOJICTBOM TII€Jlarora paclpeieniarbh OO0s3aHHOCTH B TpyNIE B COOTBETCTBUM C
IIOCTABJICHHBIMM  33Ja4aMH, CJICOUTb 3a BBIIOJHEHUWEM IUIAHA [JEUCTBUH U
KOPpPEKTHPOBATh €ro, aJeKBAaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTD
IpyIIBl; BBICTPAaUBAaTh KOMMYHHMKATHBHOE B3aUMOJECHCTBHE, IPOSBISIL TOTOBHOCTD
pasperatb KOH(QIJIUKTBL.

9 KVIACC

[IpenMeTHbie pe3ynbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTpaxaTh c(hOPMHUPOBAHHOCTH Y

o0yyarouxcst yMEeHU:

OpUEHTHPOBAThCS B MOHATHSAX M ONEPUPOBaThH MMH Ha 0a30BOM YypOBHE: CHUCTEMa
oTcuéTa, MaTepuanbHas TOYKa, TPACKTOPHS, OTHOCHUTEIHLHOCTh MEXaHUYECKOIO
nBUKeHHs, nedopManus (ympyrasi, MJIACTHYECKas), TPEHUE, YEHMPOCMpeMumenbHoe
YCKOpeHue, HEBECOMOCTb U TEperpy3kd; LEHTP TSHKECTH; aOCOMIOTHO TBEPIOE TeJo,
LEHTP TSHKECTU TBEPAOTO Tela, paBHOBECHE;, MEXaHWYEeCKHe KOJieOaHHs U BOJIHBI, 3BYK,
nH(}Pa3BYK U YIBTPA3BYK; dJIEKTPOMArHUTHBIE BOJHBI, IIKAJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAINBHO30PKOCTb, CHEKMPbl UCHYCKAHUA U no2loujenus; anbda-,
OeTa- U TaMMa-U3ITyueHHsl, U30TOIbI, SJIEPHAs SHEPreTHUKA;

COOTHOCHTbH SIBJICHUS IOCTIE MTPEJIBAPUTEIBHOTO 00CYKIECHHUS € IIeIaroroM (paBHOMEpPHOE
U HEPaBHOMEPHOE MPSAMOJIMHEHHOE MBU)KCHHE, PAaBHOYCKOPEHHOE IPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TaJieHHe TeJl, PABHOMEPHOE [BI)KEHHE IO OKPYXKHOCTH,
B3aMMO/IEHCTBHE TeJI, PEaKTUBHOE IBM)KEHUE, KojlebaTenbHOe IBUKEHHE (3aTyXatolue 1
BBIHY)KJICHHbIE KOJIeOaHMs), PE30HAHC, BOJHOBOE JBIJKEHHE, OTpakKeHUE 3BYKa,
MPSMOJIMHENHOE PACIpPOCTPAHEHUE, OTPAKEHUE U TPEJIOMJIEHHE CBETa, IOJIHOE
BHYTpEHHEE OTpaK€HHE CBETa, pa3oKeHHEe OeNoro CBeTa B CIEKTP M CIOXKEHUE
CIEKTPAJIBHBIX  I[IBETOB, JUCIEPCHs]  CBETA, €CTECTBEHHas  paJMOaKTUBHOCTb,
BO3HMKHOBEHHE JIMHEMUYATOro CIEKTpa WU3Iy4YeHHs) MO ONMCAHHUI0O HMX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3HUECKOE SBJICHUE;



pacro3HaBaTh C MOMOIIBIO TEJarora MpPOSIBICHHE H3YyYCHHBIX (PU3MYECKUX SBIICHHUH
B OKpy’XaromieM Mupe (B TOM 4YHcie (U3UYECKUE SIBICHHUS B NPUPOAE: NPHIUBBI U
OTIUBBI, JBWXKeHUE IUlaHeT COJHEYHOM CHCTEMBI, PEAKTHBHOE JBW)KEHHME IKUBBIX
OpPraHM3MOB, BOCIIPUATHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMHYECKHUE BOJIHBI,
I[yHaMH, X0, [IBETa TeJ, ONTHYECKUE SIBJICHUS B NPHUPOJE, OMOIIOTHYECKOE NCHCTBUE
BUJMIMOTO, YJbTPA(pHOIETOBOTO W PEHTTCHOBCKOTO H3JIy4E€HUH; €CTECTBEHHBIH
panMoaKTUBHBI (HOH, KOCMHUYECKHE JIyYd, PaJHOAKTUBHOE H3JIy4CHHE IPHPOTHBIX
MUHEpAJIOB; JAECHCTBUE PAJUOAKTUBHBIX M3JIy4EHHUH Ha OpPraHu3M 4YeslOBEKa), IPU 3TOM
MOJT PyKOBOJICTBOM I€Aarora rnepeBOANTh MPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIICIATh
CYIIECTBEHHBIEC CBOMCTBA/MIPU3HAKY (PU3HUECKHUX SBICHUMH;

ONMCHIBATh MOJ] PYKOBOJCTBOM I€Aarora ¢ OOCY)KJI€HUEM IllaHa pabOThl M3y4EHHBIE
CBOICTBa Ten M (U3NYECKHE SBJICHMSI, UCIONIB3YS (DU3MUECKHE BEITUYMHBI (CpelHAs U
MTHOBEHHAsl CKOPOCTb TeJla P HEPABHOMEPHOM JBUKEHHUH, YCKOPEHHE, [TepeMEIlEHNE,
MyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CHJIa YHOPYTOCTH, CHJIa TSHKECTH, YCKOPEHHUE
cBOOOJHOrO MaJEeHUs, BEC Tea, UMITYJIbC TeJla, UMITYJIbC CUJIBI, MEXaHHUYeCcKas padora u
MOIIIHOCTh, TOTEHIMANbHAs SHEpPrHsl Tejla, MOAHSITOrO HaJ TMOBEPXHOCTHIO 3EMIIH,
MOTEHLIMAJIbHAS  JHEPrusi CKaToM MpYXKHUHBI, KHUHETUYECKass DHEPrus, IMOJHas
MeXaHHuecKas YHEeprusi, MepuoJ U 4actoTa KojeOaHul, [UIMHA BOJIHBL, TPOMKOCTb 3BYKa
U BBICOTAa TOHA, CKOPOCTh CBETAa, MOKAa3aTeNlb MPEIOMIIEHHS Cpelbl); MPHU OMUCAHUH C
MOMOIIBI0 YYHUTENS MPaBWIbHO TPAaKTOBAaTh (PU3MUECKU CMBICT HCHOIb3YyEMbIX
BEJIMYMH, 0003HAYEHUS U €IWHULBI (U3NYECKUX BEJMYHH, C ONOPOM Ha METOAMYECKUX
MaTepuag HaxOAUTh (OPMYJIbL, CBS3bIBAIOIINE JAaHHYIO (U3NYECKYIO0 BEIHUYHHY C
JIPYTUMHU BEIMYMHAMHU, CTPOMTH TIpa(UKM H3YyYCHHBIX 3aBUCHUMOCTEH (H3MUECKUX
BEJINYHH;

XapaKTepu30BaTh I0CIE NPEABAPUTEIBHOIO OOCYKAECHUS C IEeNaroroM CBOMCTBa Tel,
¢bu3nyeckue SBICHHUS M IPOLECCHI, HUCHOIb3Ys 3aKOH COXPAHEHWsS SHEPruM, 3aKOH
BCEMHUPHOI'O0 TATOTEHUS, NPUHLUI CYNEPHO3ULUU CHJI, NPUHIUI OTHOCHTEIBHOCTH
lNamunest, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsS HMITYJIbCA, 3aKOHBI OTPAKCHUSA U
IIPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiI0BOTO U MACCOBOT'O YUCEII NP SIEPHBIX
peakuMsax; IpU ITOM HAXOJUTh CJIOBECHYI (OPMYJIMPOBKY 3aKOHA U  €ro
MaTeMaTHYECKOE BBIPAXKEHUE C OIIOPOI Ha LIM(PPOBbIE 00pa30BaTEIbHbBIE PECYPCHI;
COOTHOCHUTBH IOJI KOHTPOJIEM Iejnarora (pu3ndeckue Mpolecchl U CBOWCTBA T€Jl, B TOM
YHCJIE U B KOHTEKCTE CUTYyallMi PaKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPa: BBISABIIATH IIPU
MOMOIIM TeJarora MPUYMHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTh OOBsCHEHHE M3 2—3
JIOTMYECKUX IIAroB C OMOpPOM Ha 2—3 M3Yy4YEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH,
($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelars TUIOBBIE pacuéTHbIE 3a7auud B |—2 JEHCTBUS € ONOPOM Ha alrOPUTM,
IPEJBApUTENILHO pa300paHHBbI COBMECTHO C, MCIOJB3YS 3aKOHBI M (OPMYyJIbI,
CBsi3bIBalOIME (PU3MUYECKHE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33Jaudl 3allUChIBATh
KpaTKoe yCJIOBHE, BBISBIATH HEAOCTAOLINE UM U30BITOUHBIE JaHHBIE, BBIOMPATh 3aKOHBI
1 (hopMyJIbl, HEOOXOUMBIE /ISl PEIIeHUs], TPOBOAUTH PACUETHI U OLIEHUBATH C TOMOILBIO
YUUTENS PEATUCTUUHOCTD MOTY4YE€HHOI0 3HAaUeHUs! (PU3MUECKON BETMYUHBI;

UMETb MPeJICTaBIEHHE O MpodiieMaX, KOTOPbIe MOXKHO PELIUTh IPU MOMOIIU (PU3UUECKUX
METOJIOB; UCIIOJIb3YS ONMMCAHUE MCCIeI0BaHMUs, NIOCIIe MPEABAPUTEIHLHOIO 00CYKICHHUS C
MIEJAroroM BBIAEIATH IPOBEPSEMOE NPEATIONO0KEHHUE, OLIECHUBATh IPABUIILHOCTD MOPSIIKA
IIPOBEJICHUSI  MCCIEAOBAHUA, JENaTb BBIBOABI, HHTEPIPETUPOBATh  PE3YJIbTAThI
HaOJIOIEHUH U OTIBITOB;

YMETh HaXOJUTh C MCIOJIb30BaHUEM IU(PPOBBIX 00pPa30BaATEIBHBIX PECYPCOB OMBITHI MO
HaOII0IeHUI0 (PU3MYECKUX ABJICHUM WM (PU3NYECKUX CBOMCTB Ted (M3Y4YEHHE BTOPOIO
3akoHa HpIOTOHa, 3aKOHA COXpaHEHHs SHEPIUH; 3aBUCUMOCTh TMepHoja KojeOaHWi
MIPYKUHHOIO MasTHUKAa OT MAaccChl I'py3a M JKECTKOCTH IPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYBI MAJbIX KOJeOaHW; MPSMOIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3JIOKEHHE



0eJ10ro cBeTa B CIEKTP; U3YUYEHUE CBOMCTB M300paXKEHUS B TUIOCKOM 3€pKajie U CBOWCTB
M300pakeHUs MpeaMeTa B COOMpAIONIeH JIMH3E; HAOMIOACHNUE CIUIONTHBIX U JIMHEWYAThIX
CIIEKTPOB W3ITyYEHUs): CAMOCTOSATEIHHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa
0o0Opy/IOBaHUsI C ONOPOM Ha CXEMy; OIUCBHIBATh XOJ ONbITAa M €ro pe3yJbTaThl,
(hopMyTHpPOBaTh BRIBOJIBI TI0]T PYKOBOJICTBOM II€Iarora;
MPOBOJUTH TPHU HEOOXOAMMOCTH CEpPHUI0 MPSAMBIX HW3MEPCHHIA, OIpeAeNsis CpenHee
3HAUCHUE W3MEPSEMOM BEIMYUHBI ((YOKYCHOe paccmosnue cobupaiowei JTUuH3bl);
000CHOBBIBATH BBIOOP CITOCOOA H3MEPEHUS/U3MEPUTEIILHOTO TIPUOOpa;
MIPOBOJIMTH COBMECTHO C TIEIarOrOM HCCIIE0OBAHNE 3aBUCUMOCTEH (PU3NICCKUX BEITMYUH
C WCTOJIB30BAaHUEM TMPSMBIX U3MEPEHHHA (3aBHCHUMOCTH IIyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIDKCHMHM 0€3 HadyaJlbHOM CKOpPOCTH;, Tmepuoja KosieOaHui
MaTeMaTHYeCKOr0 MasTHUKA OT JUTMHBI HUTH, 3aBHCHMOCTH YTJIa OTPAKEHHUS CBETA OT
yria TmajeHus W yria TOpeIoMIICHHS OT yrjla TaJeHHs): TOocie OOCYXICHHS TI01
PYKOBOJICTBOM  TIeflarora  IUTaHUPOBaTh  HMCCIEIOBAaHWE, COOMpaTh  yCTaHOBKY,
(buKCHpOBaTh PE3YNBTATHI IMONYYCHHOH 3aBUCUMOCTH (DU3MYECKHX BEJIMYHMH B BHUJIC
TaOJUI] ¥ TPAPUKOB, JISIATh BEIBOJBI 110 PE3yJIbTaTaM HUCCIICIOBAHMS;
COOTHOCHUTh KOCBEHHBIC HW3MEpeHUs (U3MUECKUX BEIWYUH (CPEIHSS CKOPOCTh W
YCKOpPEHHE Tejla MPU PaBHOYCKOPEHHOM JIBFDKCHUH, YCKOpPEHHE CBOOOJHOTO TaJICHUS,
KECTKOCTh TMPYKUHBI, KOIPPHUIIMCHT TPEHHUS CKOJBKCHHS, MEXaHWdYeckas pabdoTa
¥ MOIITHOCTh, YacTOTa W TIEPHOJ KOJICOAHWA MAaTeMaTHYeCKOro | IPYKHHHOTO
MAasITHUKOB, ONTHYECKas CUja COOMPAONICH JIMH3BI, PAAUOAKTUBHBIN (DOH): C TTOMOIIIBIO
mejarora IJIAaHUPOBATh W3MEPEHHsI; COOMpATh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY |
BBITIOJIHATh H3MEpPEHUs, CcJeays MpeaIoKEHHOM WHCTPYKIUH; BBIYUCIATH 3HAYCHUE
BEJTMYMHBI U aHAJIM3UPOBATh MOTYUYEHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOU MOTPEIIHOCTH
U3MEpPEHHUI;
coOmolaTh TpaBUJa TEXHUKH O€30MacHOCTH mpu  paboTe ¢ JabopaTOPHBIM
00opyoBaHUEM TIOCTIE MPEABAPUTEIHLHOTO O0CYKICHUS C IEIaroroM;
COIOCTABJISITh C TOMOIIBIO IEarora OCHOBHBIE MPU3HAKH M3YYEHHBIX (U3NYECKUX
Mojiefieil: MaTepHuanbHas TOYKa, a0COJMIOTHO TBEPAOE TeN0, TOYCUHbI UCTOYHHUK CBETA,
Jy4, TOHKas JIMH3a, [UIaHEeTapHas MOoJelb aTOMa, HyKJIOHHAs MOJENb aTOMHOIO sijipa ¢
OIOPOM HA METOAMYECKUE MaTepUabl;
XapaKkTepu30BaTh I0OCIE MPEABAPUTEIBHOIO OOCYXACHHUS C MEJaroroM IMPHHIIHUIIBI
NeMCTBUS U3YUYECHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX OMUcaHus (B
TOM 4YHCJIE: CIIUAOMETP, JATYUKHU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, paKkeTa, HXO0JIOoT,
OUYKH, TepucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKON, JO3UMETD,
kaMmepa BunbcoHa), ucnoinb3ys nudpoBbie 00pa3oBaTeIbHbIE PECYPCHI;
MCIIOJIb30BATh 0] PyKOBOJICTBOM I1€J]arora CXeMbl U CXeMaTUYHbIe PUCYHKH U3yUYEHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPHUTENIBHBIX MPUOOPOB U TEXHOJOTMYECKHUX MPOIECCOB
IpU pelleHNH Y4YeOHO-TIPAKTUYECKUX 3a]a4; ONTHYECKHE CXEMBbI JUIsl TOCTPOSHHS
M300pakeHU B IIIOCKOM 3epKalie M coOUparomiei TuH3e;
MPUBOJUTh  MPUMEPBI/HAXOAUTh  HH(OpPMAlMI0O O  TMpUMEpax  MPAKTUYECKOTO
WCIIONIb30BaHUs (PU3UYECKHX 3HAHWM B TIOBCETHEBHOW JKM3HHM s 00eCredeHUs
0e30MacHOCTH TMpH OOpalleHHH C MpudopaMH U TEXHUYECKUMH YCTpPOICTBaMH,
COXPaHEHUS 37J0POBbS U COONIIOIEHUSI HOPM DKOJIOTHYECKOTO MOBEACHHS B OKPYKAIOIIEH
cpene;
OCYIIECTBIISATh TOJ] PYKOBOACTBOM TMeJIarora MOWUCK WHGOpMalUd (PU3UIECKOTO
coliepkanusi B ceTn HHTepHET, caMOCTOATENbHO (GOPMYIUPYs MOUCKOBBIA 3ampoc,
HaXOJUTh IyTH OINpPEACTCHHS TOCTOBEPHOCTH MOMyUYeHHOW HWH(GOpMAllMd Ha OCHOBE
UMEIOIIUXCSI 3HAHUM U JOTIOJIHUTENBHBIX HCTOYHUKOB;

— WCIONIb30BaTh TMPH  BBIMIOJIHEHWU Y4YEOHBIX 3a/laHuil  OTOOpaHHYIO

MI€1ar0roM Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUYECKOTO COJIEpIKaHHs, CIIPaBOYHbIC



Marepuaisl, pecypcbl cetu VIHTepHeT; BilageTh NpuEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanusi WH(GOPMAIMK U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO C OMOPOH Ha
QITOPUTM M YTOYHSIOLIME BOIPOCHI II€Aarora; co31aBarhb 10 PyKOBOJICTBOM II€Aarora ¢
oOcyxneHrueM IaHa paboThl THCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nHGOpPMAIMA W3 HECKOJBKUX MCTOYHUKOB (H3UYECKOTO COACPIKaHUS, ITyOJIUIHO
MIPEACTABIIATH PE3YJbTATHI IPOEKTHON MIIM MCCIIEIOBATEIBCKON AEATEIbHOCTH; IIPU 3TOM
IPaMOTHO KCII0JIb30BATh N3Y4YEHHbIN MOHATUNHBIN ammapar u3y4yaemoro paszena (Gpu3nKu

U COIMPOBOX/ATh BBICTYIUICHHE Tpe3eHTAlMed ¢ y4€TOM OCOOCHHOCTEH ayIuTOpUU

CBEPCTHHKOB.
Paznen Tema KommuectBo B ToM uucie B ToMm yucie
4acoB 71a00paTOPHBIX | KOHTPOJIBHBIX
paboT paboT
7 kaacc
1. Brenenune ®usnka u puzndecKkue 4 1 -
METOJIbI H3yUCHUS TIPUPO,IBI
2. [lepBoHaYaIbHBIE CBEICHUS O 5 1
CTPOCHUH BEIIeCTBa
3. BsaumoenicTere T 21 4 2
4. JlaBiieHME TBEPIIBIX TEJ, )KUIKOCTEN U 20 1 2
ra3zoB
5. PaboTa 1 MOITHOCTE. DHEPrus 14 1 0
6. |[Pezepm 4 0 1
Htoro 68 8 5
8 kuace
1. [TermuoBbie siBIEeHUSA 12 1 1
2. |I3MeHeHue arperaTHbIX COCTOSIHUM 11 1
BEIECTBA
3. [DnekTpuueckue sBICHUS 27 5 1
5. [DNneKTpOMAarHUTHbBIC SBICHHUS 7 1 0
6. |CBeToBbIC SIBIICHHS 7 0 0
7. [lloBTOopeHue 3 0 1
8. [Pe3eps 1
Htoro 68 8 4
9 kacc
1. [3aKOHBI B3aUMOJICHCTBUS U JABIKEHUS 35 2 2
Te
2. |[MexaHu4yeckue KoIeOaHus ¥ BOJTHBI 15 1 1
3. [DNeKTpOMarHuTHoOE MoJje 25 2 1
4. |Ctpoenue aToMa M ATOMHOTO Spa. 14 2 1
Vcrionb30BaHKe SHEPTHUH AaTOMHBIX
Jen
5. [Crpoenue u »Bomtonus BeeneHHOU 8 0 0
Pezeps 5 0 0
HUroro 102 7 S}







