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1. IMosicHuTeabHasl 3amMcKa

AnanTupoBaHHas padouyasi nporpamMma no ¢gusmuke 1 00y4AIOIHUXCS C 3aJePHKKOI
ncuxuyeckoro pasputusi (nanee — 3IIP) Ha ypoBHe 0OCHOBHOro o0uero oopasoBaHHs
MOJATrOTOBJICHA HA OCHOBE:

- denepanbHOro rocy1apCTBEHHOrO0 00pa30BaTENbHOIO CTaHAaPTa OCHOBHOI'O O0OIIEro
oOpazoBanus (I[Ipuka3z Munnpocsemerns Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBan
MunucrepctBoM octuiu Poccuiickoit @enepanuu 05.07.2021 1., per. nHomep 64101) (nanee
— @I'OC 000);

- ApanTtupoBaHHOW OCHOBHOW 00pa3oBaTenbHOW MpOrpaMMbl OCHOBHOIO  OOIIEro
00pa3zoBaHusi 00Oy4arOIMMUXCS C 3aepKKOM Tcuxudeckoro passutusa (maiee — AOOIT OO0
3I1P);

-Paboueil mnporpammel OCHOBHOro oOmiero oOpa3oBaHusi 1o npeamery «Dusukay;-
Konnernmmu npenongaBanus ydeOHOoro nmpenmera «®Dus3mka» B 00pa3oBaTeNbHBIX
opranmzamusax Poccuiickoit dexnepainun, peann3yromuX OCHOBHBIE 00IIe00pa3oBaTelbHbIE
MIPOTpaMMEI;

- IlpumepHoli TmporpamMMbl BOCHMTAHMS, C YYE€TOM paCHpEAeNIeHHbIX MO KilaccaM
MpoBepsieMbIX TpeOOBaHHM K pe3ylbTaTaM OCBOCHHUS AJaNTHUPOBAaHHOW OCHOBHOM
00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus 0OyJarOINXCs C 3aAePKKON
MICUXUYECKOTO Pa3BHUTHSI.

O0mas xapakTepucTHKAa Yy4eOHOro npeamera «@u3suka»

YyeOHBbIit npeaMeT «Dusukay SIBJISIETCS CHUCTEMOO0Opa3yIOIUM TUIA
€CTECTBEHHOHAYYHBIX MPEAMETOB, TMOCKOJIbKY (U3MYECKHE 3aKOHBI MHPO3JaHUS SIBIISIFOTCS
OCHOBOM COJIEp)KaHUsI KypCOB XUMUH, OMOJIOTHH, Teorpadun u actpoHOMuH. DU3UKa BOOPYKAET
00yJaroIMXcsi HAyYHBIM METOJIOM MTO3HAHMSI, TIO3BOJISFOIIMM TOJy4aTh 0ObEKTUBHBIC 3HAHHS 00
OKPYXKaIOIEeM MHPE.

[Ipeamer MakcuManbHO HampaBjieH Ha (OPMHUPOBAHHME HHTEpeca K MPUPOJHOMY H
COIIMAIBHOMY MHPY, COBEPIICHCTBOBAHNE TIO3HABATEIHLHON JesaTenbHOCTH oOydatomuxcs ¢ 3I[1P
3a CYET OBJAQJACHHUS MBICIUTCIBHBIMUA OTEpPAllUsIMH CpaBHEHUs, OO0OOIIEHUs, pa3BUTHE
CIIOCOOHOCTH apryMEHTHPOBATh CBOE€ MHEHHE, (OPMHUPOBAHHE BO3MOXKHOCTEH COBMECTHOM
IEITENLHOCTH.

N3yuenue ¢usuku cnocoOCTBYeT pazBuTHio y oOyuatontuxcs ¢ 3[1P nmpoctpancTBeHHOTO
BOOOpakeHHs, (PYHKIHMOHATBHOW TIpPaMOTHOCTH, YMEHHUS BOCIPHHUMATh U KPUTUYECKU
aHAJIM3UPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B PAa3IMYHbIX (popMax. 3HAYMMOCTh IIpeaMeTa
JUIA Pa3BUTHS JKU3HEHHOW KOMIETCHIIMHM OOYYalOIIMXCS 3aKI0YaeTcs B YCBOCHHHM OCHOBBI
(U3UYECKUX 3HAHWUW, HEOOXOIMMBIX JUIS TIOBCEIHEBHOW JKHM3HH; HABBIKOB 3J0POBOTO M
0e30MacHOTO /s 4YelOoBeKa M OKpYyXalolled ero cpeabl oOpasza KU3HH; (OPMHUPOBAHUU
9KOJIOTUYECKOU KYIbTYpHI.

[IporpamMma oTpaxkaeT coaep:kaHue oOydeHus npeamery «DPusnka» ¢ y4eToM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTel oOyuatomuxcs ¢ 3[IP. Osnagenue naHHBIM —Y4eOHBIM
MpeIMETOM MPEACTaBISET ONpeAeIeHHYI0 TPYAHOCTh Tt oOyuatontuxcs ¢ 3I1P. DTo cBs3aHo ¢
OCOOCHHOCTSIMU MBICIUTENBHON JEeSITeNbHOCTH, TMEPUOTUYECKUMH KOJIeOaHUSMU BHHUMAaHUA,
MajJabIM O00BEMOM IIAMATH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HAHHUH, TOHMKEHHBIM
MO3HABATEIbHBIM UHTEPECOM M HU3KHUM YPOBHEM PEUEBOTO Pa3BUTHUA.

Jliis mpeojoneHus TPYAHOCTEeH B U3y4yeHUu ydeOHoro npeaMera «Pu3nka» HeobxoamMma
amanrtanus obbeMa M XapakTepa y4eOHOTO MaTepuana K I03HABATEIbHBIM BO3MOXHOCTSIM
JAHHOW KaTeropuu OOydarolmuxcs, Y4eT HUX OCOOCHHOCTEH pa3BUTHS: UCHOIb30BaHUE



QITOPUTMOB, BHYTPUIPEIMETHBIX U MEXKIPEIMETHBIX CBS3€H, IIOCTENEHHOE YCIIOXKHEHHE
U3y4aeMoro Marepuaa.

JlanHasi mporpaMMa KOHKPETU3UPYET COJIEp’KaHUE NMPEAMETHBIX TEM B COOTBETCTBUU C
TpeboBaHUAMH 00pa30BaTEILHOTO CTaHJAPTA, PEKOMEHYEMYIO [I0CIEJ0BATEIbHOCTD U3YUCHUS
pa3nenoB (PU3HMKH C YUETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3PACTHBIX M IICHUXOJIOTHYECKUX ocoOeHHocTel oOywaromuxcs ¢ 3I[1P Ha ypoBHe
OCHOBHOTO 00mIero oopa3oBaHusi, ONpeAesieT MUHUMAJIbHBII HA0Op OIBITOB, JEMOHCTPAIIHIA,
IIPOBOJMMBIX YUUTEJIEM B KJIACCE, JIAOOPATOPHBIX paOOT, BHIITOJIHIEMbIX 00y4atOIIMMUCS.

Metouueckoil OCHOBOM H3ydeHHUs Kypca «®Pu3Mka» Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHusl SBISETCA CHCTEMHO-ICATEIBHOCTHBIM TOJX0J, O00ECIEUYMBAIOUINNA JTOCTHKCHHE
JMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTENbHBIX PE3YJAbTATOB MOCPEIACTBOM
OpraHM3aluy aKTUBHOM MO3HABATEJIbHOW NIEATENBHOCTH OOyYarOIIMXCs, YTO OYEHb BAKHO IPU
oOyuenuu aereit ¢ 3P, 11 KOTOPBIX XapakTEpPHO CHUKEHHE MTO3HABATEILHON aKTUBHOCTH.

enu u 3a7a4u u3ydyeHust yueOHOro npeamera «@u3zuka»

Obwue yenu w3ydeHus ydeOHoro mnpeamera «®Dus3uKa» TNPENCTaBICHBI B padoueii
IIpOrpaMMe OCHOBHOT'O 00I11ero 00pa3oBaHusl.

OcCHOBHOHM TIeBIOOOYYCHHS JETeH C 3aJePKKON TICUXUUECKOTO pPa3BUTHS Ha JaHHOM
MpeaIMeTe SBISAETCS: TOBBIMICHUE CONMAIBHON amanTaluu JeTed depe3 NpHMEHEHHE
(bu3HYeCKUX 3HAHWH HA TTPAKTHKE.

Jnst obywarommxess ¢ 3[IP, Tak ’ke, kak W [ HOPMATHUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBAaWBAIONIMX OCHOBHYIO 0OO0Opa30BaTelbHYIO MPOTpaMMy, JIOMHHHUPYIOIIEe
3HAYEHUE MPUOOPETAIOT TaKKE yeu, KaK:

" OCBOEHHE 3HAHHUIl 0O METoJax HAayYyHOTO MO3HAHUs MPUPOAbI U (GOPMHUPOBAHHE HA ATOM
OCHOBE TIPENICTABIICHUN O (PU3UYECKON KapTHHE MHDA;

® OBJAJCHUE YMEHHUSMHU TPOBOAUTH HAOMIONEHUS TPHUPOAHBIX SIBJICHHM, OMHUCHIBATh U
000011aTh pe3ynbTaThl HAOMIONEHUH, UCIOIB30BaTh MPOCTHIE U3MEPUTEIBHBIE TTPUOOPHI
JUIA W3ydeHUs (U3NYECKUX SIBICHUMN; NPEACTaBIATh pPE3yJabTaThl HAONIOACHUN WIH
M3MEpPEHUl C MOMOUIBI0 TAaOIMI, TPAPHUKOB U BBIABISATH HA ATON OCHOBE AMIHPUUYECKUE
3aBUCHUMOCTH; MPUMEHATh TMOJY4YCHHbIE 3HAHHUA JJs OOBSICHEHUS Pa3HOOOpPa3HBIX
MPUPOJIHBIX SBICHUM M MPOIECCOB, MPUHIIMIIOB JCHCTBUS BAaKHEMIIUX TEXHUYECKUX
YCTPOICTB, JUIsl perieHus (pu3nuecKux 3aad;

" pa3BUTHE  [IO3HABATEIIbHBIX  WHTEPECOB,  HUHTEIUIEKTYaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEH, CaMOCTOATEIBLHOCTH B MPHOOPETEHUH HOBBIX 3HAHUM, HpPU PELICHUH
¢uznueckux 3a7ad U BBIIOJHEHUM  OSKCHEPUMEHTAJIbHBIX  HCCIIEAOBAaHUH  C
WCIOJIb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

® BOCNHTAHHE YOEKICHHOCTH B BO3MOXKHOCTH T[IO3HAHUSA 3aKOHOB TIPUPOJBI, B
HEOOXOUMOCTH Pa3yMHOTO HCIOJIb30BAHUSA JIOCTHXKEHUI HAyKM M TEXHOJOTHH s
JAbHEUIIET0 Pa3BUTHUSL YEJIOBEUYECKOTO OOIIECTBa, yBaXKEHHS K TBOpPLAM HAyKU U
TEXHUKU; OTHOLIEHHS K (PU3HKE KaK K SJIEMEHTY OOIIeUeI0BEYECKON KYIbTYPHI;

" JCMOJBb30BAHME TOJYYECHHBIX 3HAHUN W YMEHHH U1 pelIeHUs MPaKTHYEeCKHX 3ajad
MOBCEHEBHON KU3HHU, oOecreueHus: 0e30MacHOCTH CBOEH JKH3HHU, PallMOHAIBLHOTO
MIPUPOJIOTIONH30BAHUS U OXPAHbI OKPYKAIOIIIEH CPEIbI.

JlocTrxkeHne 9TUX 1enei 00ecrednBaeTCsl pelIeHueM CIeAYIoIUX3a0ay.:

= 3HakoMcTBO oOydaromuxcs ¢ 3IIP ¢ meromamu uccrnenoBaHus OOBEKTOB W SBICHUI
MIPUPOJIBI;

" npuoOpeTeHHe 3HAHWM O MEXaHHYECKHX, TEIIOBBIX, ANIEKTPOMArHUTHBIX U KBAHTOBBIX
SBIICHUAX, (PU3MUECKHUX BEIHMUMHAX, XaPAKTEPU3YIOIINX ITH SBICHUS;

= ¢QopmupoBaHue yMEHUW HAOMIOAATH TPUPOIHBIE SIBICHUS W BBIMOJHSITH OIBITHI,
naboparopHble pabOTBl M DJKCIIEPUMEHTAIbHBIE HCCIENOBAaHUS C HUCIHOJIB30BAHHEM
M3MEPUTENbHBIX TPUOOPOB, IUPOKO MPUMEHIEMBIX B MIPAKTHYECKON JKU3HH;



® OBJIAJICHUE TAKUMH NOHATUAMU, KaK IPUPOJHOE SBICHUE, IMIMPUUECKH YCTAaHOBIICHHBIN
¢daxt, mpobrema, THUIOTE3a, TEOPETUUYECKUN BBIBOJ, PE3YIBTAT AKCIIEPHUMEHTAIBHOM
IIPOBEPKHY;

" [OHMMaHHE OTJIMYMN HAyYHBIX JaHHBIX OT HENPOBEPEHHONH WH(POpPMALUH, IIEHHOCTH
HAyKH JJIS1 YAOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX U KYJABTYPHBIX HOTpeOHOCTEH
YEJIOBEKA.

Oco0eHHOCTH 0TOOPA M aJaNITALMM Y4eOHOI0 MaTepuaJa no gpusnke

OcHoBoii 00yuenust oOydatoruxcst ¢ 3[1P Ha mpeamerax eCTeCTBEHHOHAYYHOTO LUKJIA
SBIISICTCS. Pa3BUTHE y HUX OCHOBHBIX MBICIUTEIBHBIX ONEpaIuii (aHaiau3, CHHTE3, CpaBHEHHE,
00001IeHne) HAa OCHOBE BBINIOJHEHUS DPAa3BHBAIONIUX YHNPAXHEHUH, (OPMHPOBAHUE TPHEMOB
YMCTBEHHOW Pa0OTHI: aHAJIN3 UCXOJHBIX TAHHBIX, IUIAHUPOBAHUE MaTephalia, OCYIIECTBICHUE
MO3TAITHOTO M UTOTOBOTO CAMOKOHTPOJIS, @ TaKKe OCYIIECTBISICTCS JUKBUIANNS MPOOETIOB B
3HAHUSX, 3aKpeIUIeHHe W3YyYeHHOTO MaTepuaia, oOTpadOTKa alrOpPUTMOB, TOBTOPEHHE
npoiiieHHoro. bombioe 3HaYeHWe MpUAAeTCsl YMEHHIO paccKa3aTh O BBIMOJHEHHOW paboTe ¢
MIPaBUIIBHBIM YIIOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMHHOJIOTHH M COOJIOJICHHEM JIOTHUECKUX
cBs3edl B manmaraemom matepuainie. s oOydarommxcs 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
00pa3oBaHUsl TO-TIPEKHEMY SIBIISIOTCS XapaKTEPHBIMH: HEIOCTATOYHBIA YPOBEHb DPa3BHTHS
OTIENBHBIX TCUXHUYECKUX TIPOIECCOB (BOCIPUATHS, BHUMAHHS, NaMSITH, MBIIUICHUS),
CHIDKEHHBIH YPOBEHb MHTEJUICKTYAIbHOTO Pa3BHUTHS, HU3KHA YPOBEHH BBITIOJTHEHUS yIEOHBIX
3aJlaHui, HU3Kasg ycrnemHocTh oOyuyeHus.Ilosatomy mnpu wusydeHun ¢Qusuku Tpedyercs
[eJICHANTPaBJICHHOE HWHTEIUICKTyalbHOe pa3BuTHe oOydarommxcs ¢ 3[IP, orBeuaromee wux
OCOOEHHOCTSIM M BO3MOXHOCTAM. YueT ocobeHHocTeil oOydaromuxcst ¢ 3IIP TpebGyer, uT0oObBI
IIPU M3Y4EHUH HOBOIO MaTepuana 00s3aTelabHO MPOMCXOJUIO MHOTOKPAaTHOE €ro MOBTOPEHHUE;
paclIMpeHHOE pPacCMOTPEHHE TEM M BOINPOCOB, PACKPBIBAIOIIMX CBA3b (U3UKU C KU3HBIO;
aKTyalHu3alys NEPBUYHOTO )KU3HEHHOI'O OIbITa 00Y4aroOIUXCs.

VYcBoeHne mporpaMMHOro marepuana Mo (pu3MKe BBI3BIBACT OOJIBIIME 3aTPYAHEHUS Y
obyuarormuxcsi ¢ 3I1P, mosTomy Teopusi uzydaercsi 6e3 BBIBOJOB CIOXHBIX (hopmys. 3amayw,
TpeOyrole NIPUMEHEHUs CI0XKHBIX MAaTEMATUYECKUX BBIUYUCIECHUH U (OpMyJ, B 0COOEHHOCTH
TaKuX TeM, Kak «MexaHn4eckoe JBUKEHHUE», «ApXUMenoBa cuilay, «MexaHnuecKas: SHeprusy,
«ONEeKTpUYECKUE ABICHUSD, «IJIEKTPOMArHUTHBIE SIBICHUS», PELIAOTCA B KJIACCE C MOMOILIbIO
YUUTENs.

Oco6oe BHMMaHUE IpU U3Y4YE€HUH Kypca (PU3HMKU yZenseTcs HOCTaHOBKE U OpraHu3aluu
9KCIEPUMEHTA, a TAKXKe IIPOBEJCHUIO (IIPEMMYILIECTBEHHO Ha KaXJI0M YPOKE) KpaTKOBPEMEHHBIX
JIEeMOHCTpaluii (BO3MOKHO C UCIOJIb30BAHUEM 3JIEKTPOHHON JeMOoHcTpauuu). HekoTopelie TemMbl
00s13aTeJIbHO J10JDKHBI BKJIIOUATh ONOPHBIE Ta00paTOpHbIE PabOThl, KOTOPbIE Pa3BUBAIOT YMEHUE
MI0JIb30BaThCs MPOCTEHINMMU MpUOOpaMM, aHAIU3UPOBATh IMOJyYeHHbIE JaHHbIE. B cB3u ¢
0COOEHHOCTSIMM TOBEACHUS M jesATelbHOCcTH oOydarouuxcss ¢ 3[IP  (pacTopmMoXeHHOCTS,
HEOPraHW30BAHHOCTb) MPEJYCMOTPEH CTPOXKAWIIMKA KOHTPOJIb 3a COOJIFOJIEHHEM IIpaBHII
TEXHUKU 0€30MIaCHOCTH IIPU IPOBEICHUH JJaOOPATOPHBIX U MPAKTUYECKUX PAOOT.

bonbmoe BHuMaHue mnpu u3ydeHun ¢usuku noapoctkamu c 3[IP oOpamaercs Ha
OBJIAZICHUE MMH MPAKTUYECKUMU YMEHHUSMU M HaBblKamMH. [IpemaycMaTpuBaeTcs yMeHbIIEHUE
o0beMa TEOPETUUYECKUX CBEJCHUHN, BKIIOUEHHE OTIENbHBIX TEM MM LENbIX pa3lejoB B
MaTepuaibl Ui O030pHOTO, O3HAKOMUTENIBHOIO WM  (PAaKyJIbTaTUBHOIO  M3Yy4EHHUS.
[Ipennaraercss ymeHblleHHe OObEMa MaTEeMAaTHUECKUX BBIYMCICHMH 3a CYET YBEJIUYEHUS
Ka4eCTBEHHOTO ONMUCAHUS ABJICHUN U MPOLIECCOB.

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJUTCS HAa PAcCMOTPEHHE TEM U BOIIPOCOB,
PacCKpBIBAIOIIUX CBSA3b (DM3MKHU C JKU3HBIO, C TEMH SBICHUSIMH, HAONIOJCHUSIMHU, KOTOpBIE
XOPOIIIO U3BECTHBI YYCHUKAM U3 UX KU3HEHHOTO OIbITA.

MakcuManabHO HCIIOJIB3YIOTCS MEXKIIPEIMETHbIE CBSI3U C TaKUMM AMCLUIUIMHAMHU, Kak
reorpapus, Xxumusi, Ouosorusi, T.K. oOydarommecs c¢ 3IIP ocoGeHHO HYXIAlOTCI B
MPENOJHECeHUH OJHOTO M TOro >K€ Y4eOHOro Mmarepuaja B pa3IMYHBIX AaCMEKTax, B €ro



BAPBUPOBAHHUM, B HEOJHOKPATHOM IIOBTOPEHHMM M 3aKPEIUICHUM IIOJIyYCHHBIX 3HAaHUW U
pakTUYeckux yMmeHui. I103Bosist paccMaTpuBaTh OAMH U TOT K€ y4eOHBINM MaTepuan ¢ pa3HbIX
TOYEK 3PEHHUS, MEXKIIPEIMETHBIC CBS3U CHOCOOCTBYIOT €ro JydIlIeMYy OCMBICIEHHIO, 0Ooiiee
IIPOYHOMY 3aKPEIUICHUIO MTOJYyYCHHBIX 3HAHUHN U IIPAKTUYECKUX YMEHHUM.

Buablt  gestenibHoctu  oOyuawmmuxces ¢ 3IIP, oOycioBjieHHBbIE  0COOBIMH
o0pa3oBaTe/IbHBIMH NOTPeOHOCTAMH M o0ecre4ydBalOIMe OCMBICJIEHHOE OCBOCHHE
cojiep:KaHuM 00pa3oBaHus 1O npeaMeTy «Pu3ukay»

Temarrueckas ¥ TEPMUHOJIOTHYECKAS JICKCHKA TI0 Kypcy ¢u3uku cootBercTByeT AOOIT
000.

Conepxanne BHIOB jesTenbHOCTH oOywaromuxcss ¢ 3P Ha ypokax Qusuku
ompenensercss WX OCOOBIMH  00pa3oBaTelNbHBIMH  MOTpeOHOCTAMH. [loMHMO  HIMPOKO
ucnonszyemMbix B AOOIT OOO o6mux s BceX 0Oydarommuxcs BUIIOB JEATEILHOCTH CIEAYyeT
YCUJITH BHJIBI JICITEIBHOCTH, CIIeNN(UIHbIE U JaHHOW KaTeropuu JeTei, 00ecreunBaronme
OCMBICJIICHHOE OCBOEHHE COJepkKaHUs O0O0pa30BaHUS IO NPEIMETY: YCUJIIEHHE IPEeIMETHO-
MIPaKTUYECKON JAEATEIbHOCTH C aKTHUBU3AIMel CEHCOPHBIX CHUCTEM; OCBOEHHE MaTepuaa ¢
OMOpPOM HA  QITOPUTM; «IIOIIATOBOCTH» B  HM3YyYEHUU MaTepuana; HCIOJIb30BaHUE
JOTIOTHUTEIBHON BU3YaJIbHOM OMOPHI (CXeMbl, IAa0J0OHbI, ONIOPHBIE TaOJINIIbI); PEUEBOI OTUET O
IpolLecce U pe3yiabTaTe JAesITebHOCTH; BBIIIOJHEHHE CIIEHUANIbHbBIX 33aJaHui, 00ecreunBaronnx
KOPPEKLHIO PEryasuu y4ueOHO-II03HABATEIbHON JESTEIbHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3ynbrarta.

s oOyuatomuxcs ¢ 3P cyiiecTBeHHBIM SIBISIIOTCS MPHEMBI paOOThI C JIEKCUYECKUM
MaTepualioM Mo mpenMmery. [IpoBoauTcs crenuanbHas padoTa MO BBEACHUIO B AKTHBHBIN
CJIOBaph OOYYaIOUINXCA COOTBETCTBYIOUIEH TepMUHONOTHU. M3ydaemble TEpPMHHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, o0O0s3aTebHa BU3yallbHAas TMOJAEPKKA, AITOPUTMBI pabOThl €
OTIpe/ieNIEHUEM, OMIOPHBIE CXEMBI JJISl aKTyalu3al[ui TEPMHUHOJIOTHH.

B cBsa3u ¢ ocoObiMu 00pazoBaTebHBIMUA TIOTpeOHOCTSIMU oOyuatomuxcs ¢ 3I1P, mpu
IJIAaHUPOBAHUM pabOThl yUEHUKA HA YPOKE CIeAYeT IPUIEP>KUBATHCS CIETYIOIINX MOMEHTOB!

1. Ilpu ompoce HeoOXOAMMO: AaBaTh AITOPUTM OTBETA; pa3peliaTh MOJIb30BATHCS
IUIAHOM, COCTABJICHHBIM IIPH MOJrOTOBKE JOMAIIHEro 3aJaHus; JaBaTh OOJblle BpPEeMEHU
TOTOBUTHCS K OTBETY Yy JIOCKHU; paspeliath AeNaTh MNpeBapUTeIbHbIE 3aIUCH, MOJb30BaThCS
HarJIAIHBIMH [TOCOOUSIMHU.

2. Tlo BO3MOXKHOCTHM 3a/1aBaTh OOYYAIOIIMMCSA HABOJSIIME U YTOYHSIOIIME BOIPOCHI,
KOTOpBbIE MOMOTYT UM TOCJIEI0BATEIBHO U3JI0KUTh MaTepHall.

3. CucremaTuueckd TMpOBEPATH YCBOCHHE MaTepuana IO TeMaM YPOKOB, s
CBOEBPEMEHHOTO OOHapYyKEHUsI MPOOENIOB B MPOIIE/IIeM MaTepHare.

4. B mporecce u3ydeHHs HOBOTO MaTepualia BHMUMaHUE YYEHHMKOB oOOpaliaercs Ha
HaumOoJee CIOXKHBIE pa3fenbl u3ydaemoi Tembl. Heobxomumo damie oOpamarbess K HUM C
BOIIPOCAMHU, BBIACHSIOIIMMU MOHMMAaHHE y4eOHOTO MaTepuasa, CTUMYIUPOBATh BOIMPOCHI MPHU
3aTpyJHEHHSIX B YCBOGHUU HOBOTO MaTepHara.

Mecto yueOHOro npeamera «®@usnka» B yueOHOM IJIaHe

B cootBercTBUM ¢ DeneparbHBIM TOCYJAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOTO 00111ero 00pazoBaHus yueOHbIH npenmeT «Pu3nka» BXOAUT B MPEIMETHYIO 00IaCTh
«EctecTBeHHBIE HayKW» M SBIseTCs 00s3aTenbHbIM Ui u3ydeHus. ConepxaHue yueOHOTo
npeamera «®dusnka», mpeacTaBieHHoe B padodeill mporpamme, cootBerctByeTr ®PI'OC OO0,
OCHOBHOHM 00pa3zoBaTEeNbHON MpOrpaMMe OCHOBHOTO 0oOIIero oOpa3oBaHUs, aganTHPOBAHHOMN
OCHOBHOHM 00pa30BaTeIbHONW IMporpaMme OCHOBHOTO oOIIero oOpa3oBaHHs OOy4alOMIMXCS C
3aJIepKKOM ICUXHYECKOTO Pa3BUTHSL.



COAEPXAHUME VYEBHOI'O ITPEAMETA «®U3UKA»
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Pazjen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY-KAIOIIEro MUpa

®u3uka — Hayka o npupone. AiaeHus npupoasl. PU3MUECKUe SBICHUS: MEXaHUUYECKHE,
TEIUIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuuHBL M3Mmepenue Qusmuecknx BeNMWYMH. MeXayHapojaHas cucTeMa
CAVHMULI.

Kak ¢u3uka u gpyrue ecrecTBeHHbIC HAYKH H3Y4alOT IPUPOTY.

[Ipenmer u MeTobI HUBUKH.

Hemoncmpayuu’
1. MeXaHuYecKHe, TEMIOBEIE, YIEKTPUUECKHE, MATHUTHEIE, CBETOBBIE SBIICHMSI.
2. dusnueckue NpHOOPHI M MHpOIEAypa INPAMBIX M3MEPEHUI aHAIOTOBBIM U

1M (pOBBIM TPUOOPOM.
3. OnpeneneHune NOrperHOCTH YKCIIEPUMEHTA.
@ponmanvusle 1ad0pamopHvie padomsvl UiU IJ1EKMPOHHAA OEMOHCIMPAYUA.
1.0Onpenenenue 1eHbI ASIECHUS U3MEPUTEIBLHOTO MPUOOpa (UCIOJIB3YS TEXHOJIOTHYECKYIO
KapTy SKCIIEPUMEHTA).
2. 3mepenune pa3MepoB MaJIbIX TEIl.

Pa3nen 2. IlepBoHayabHbIE CBEACHHS O CTPOCHMHU BellleCTBA

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJBI, UX pazmepul. J|BUKeHHE 4YacTHIl BEIIeCTBa.
CBsi3b CKOPOCTH JIBIDKCHHSI YacCTHI[ C TeMmreparypoil. bpoyHoBckoe awkeHue, audQys3us.
Bzaumooeiticmeue yacmuy eewecmsa: npumsdicenue u OMmMaiKusauue.

ArperaTtHble COCTOSIHMSI BEILIECTBA: CMPOEHUe 2a308, JHCUOKOCmel U meEpobix
(kpucmannuueckux) men. Bzaumocesazv medncoy ceolicmeamu eeujecms 6 pasHblX aAcpe2amubix
COCMOSAHUAX U UX AMOMHO-MOJIEKVIAPHLIM cmpoeHuem. OcobeHHocmu azpe2amHulx COCMOAHUL
800bl.

HMemoncmpayuu?

1. Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

2. Ha6mronenue quddysun.

Dponmanvuvle 1a60pamopHvle padomsvl U OnbiMbl

1. OrneHka 1MaMeTpa aToMa METOJI0M PSAOB (C UcIob30oBaHueM (ororpaduii).
2. OnbIThI IO HAOTIOACHHUIO TETNIOBOTO PACIIUPEHUS ra30B.

3.0mbIThl O OOHAPYKEHUIO JACUCTBUSI CHUIJI MOJICKYJISIPHOTO MPUTSKCHUS (91eKMPOHHAA
demoncmpayus).

Paznen 3. /IBu:keHHe U B3aUMO/eiicTBHE TeJl

Mexanndeckoe JBUXeHUE. PaBHOMepHOE M HepaBHOMEpHOe JABMKEHHE. CKOPOCTb.
Cpeonsia ckopocms npu HepasHOMEpHOM Osudceruu. PacuéT myTH U BpeMeHH JIBH)KEHUSI.

SIBnenue uHepuuu. Bzaumooelicmeue men Kax NPUYUHA USMEHEHU CKOPOCTU OBUNCEHUs
men. Macca kax mepa uHepmHocmu meid. HJ'IOTHOCTB BCIICCTBA. CG}ZSb niomHocmu c¢
Kou4ecnmeom MoJeKyil 6 eduHuue 06béMa eseuecmeda.

Cuna kak XapakTepuUCTHKa B3aumoneuctBusi ten. Cura ynpyeocmu W 3akoH [yka.
H3zmepenue cunvl ¢ nomowpio ounamomempa. SIBIeHHE TATOTEHUS M cuia Tsokectu. Cuna
mscecmu Ha opyeux nianemax (MC). Bec tena. HeBecomocTh. CioxeHUe CHII, HAllPaBICHHBIX

'Bce Jlemoncrpauuu u JJabopaTopHble paOOThl, IIPEACTABIECHHbIE B COAEPKAHUH, JOIYCKAETCA (MOKHO)
TIPOBOJTUTD, UCIIONB3Y HH()OPMAIIOHHEIE U AIIEKTPOHHBIE TEXHOIOTHH (TIH(POBBIE 00pa30BaTENBHBIE PECYPCHI).
23n1ech 1 Janee NPUBOAUTCA PACIIMPEHHbI epedeHb 1a60paTOPHBIX PAOOT H OMBITOB, U3 KOTOPOrO YYUTENb Aej1aeT
BBEIOOp MO CBOEMY YCMOTPEHHIO.



no ogHoi mpsmoil. PaBHoxpelicTBytomast cun. Cuna mpenus. TpeHnue cKOnbiCeHUs U MpeHue
nokos. Tpenue 6 npupooe u mexnuxe (MC).

Jemoncmpayuu®
Habnronenne MexaHU4ecKoro ABIKEHHS Tea.
W3mepeHne CKopoCTH MPSIMOIMHEHHOTO IBUKCHHUS.
Habntonenue siBjaeHUsI UHEPIIUH.
Habnronenne u3MeHEHUs! CKOPOCTH TP B3aUMO/ICHCTBHH TEIl.
CpaBHEHHE Macc TI0 B3aUMOJICHCTBUIO Tell.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJTHOW MPSIMOH.
7. JleMOHCTpamys CUIIbl yIIPYrOCTH Ha Pa3IMYHbIX MaTepuaiax.
@ponmanvusle 1a60pamopHvie padomsvl U ONbINbL,

oakwhE

1. W3mepenue macchl Tena Ha peluyakKHbIX BECaXx.

2. N3mepenue o6bEéMa Tena.

3. Omnpezenenne IIOTHOCTU TBEPAOIO TeNA.

4. I'pagyupoBanue npyXuUHbI 1 U3MEPEHUE CUIJT JUHAMOMETPOM.

o. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbKeHus (edopMalun) npyKUHbI
OT MPUJIOKEHHON CUJIBL.

6. OnpITHI, JTEMOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI TPEHHUSI CKOJIbXKEHHS OT Beca

TeJa U XapakTepa CONPHUKACAIOLINXCS TTOBEPXHOCTEM.

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra30B

Hasnenue. Cnocobwvl ymeHvuieHus u ygenuuenus oasnenus. /lasnenue 2aza. 3a8ucumocms
oasnenuss 2aza om o00véma, memnepamypul. Ilepedaua oOasnenus meéPOLIMU menaMU,
acuokocmamu u eazamu. 3axon Ilackans. [Ineemamuueckue mawiunsl. 3aBUCUMOCTD JTaBICHUS
KUAKOCTU 0T Ti1yOuHbl. Coobwarowuecs cocyosl. I uopasnuyeckue mexaHusmol.

AtMocdepa 3emnn u atmocdepHoe maBieHHE. [IpuuuHvl Cyujecmeosanus 6030VUIHOU
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgeprnozo oasnenus. 3asucumocmo
ammocgepnozo 0asnieHusi om 6blCOmvl HAO YposHem Mmops. Ilpubopvl 0 usmepeHus
ammocgeprnozo 0asneHus.

Heticmsue ocuokocmu u eaza Ha nNocpyicéHHoe 6 Hux meno. BolTankuBaromas
(apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

emoncmpayuu

1. 3aBHUCHMOCTbD JAaBJICHUS T'a3a OT TEMIIEPaTyphI.

2 [Tepenada naBieHUs )KUJIKOCTHIO M Ta30M.

3 Coo0mmaronuecs: CoCcypl.

4, I'mnpaBnaudeckuil mpecc.

5 [IposiBnenne neiicTBrUs aTMOC(HEPHOTO JABICHUSI.

6. 3aBUCHMOCTh BBITAJTKUBAIOIIECH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Tena U
IJIOTHOCTHU KHUKOCTH.

7. PaBeHCTBO BHITANKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABAaHUE WM TOTPYKEHUE Tl B 3aBHCUMOCTH OT

COOTHOIIICHUS IJIOTHOCTEH TeJa U KUIKOCTH.
@DponmanvHsle 1aOOPAmMopHvle padomuvl U ONbIMbL

1. Onpez[eneHI/Ie BBITATKMBAIOMICH CHIJIBI, HeﬁCTBy}Olﬂeﬁ Ha TCJIO0, HOFPY)KéHHOC B
KHUIKOCTB.
2. OHLITLI, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD BBITAJIKABAIOIIEH CHIJIBI, ,HeﬁCTByIOHleﬁ

Ha TCJIO0 B XHUAKOCTHU, OT 00BEMa HOl"py}I(éHHOﬁ B XHAKOCTh YaCTH TCJIa M OT IIJIOTHOCTHU
KHUAKOCTH.

Pa3nea 5. PaGora u MOIIHOCTDB. DHEprus
Mexanunueckasi pabota. MOITHOCTb.



[IpocThle MeXaHU3MBI: pblYar, OJIOK, HAKIOHHAS IUIOCKOCTb. [Ipasuno pagHosecus
pviuaza. Ilpumenenue npasuna pagenosecus pvluaea K O10Ky. «3010moe npaguiioy MexaHuku.
KII nmpocthix MexaHu3MoB. [IpocThie MeXxaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprus. Kunemuueckas u nomenyuanvHas suepeus. llpespawenue
00HO20 8U0A MEeXAHUYECKOU IHepauL 8 Opy2oul. 3aKOH COXPaHEHUs YHEPTUU B MEXaHHKE.

Jemoncmpayuu

1. [IpuMepsl MPOCTHIX MEXAaHU3MOB.

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

3. N3yuenne 3akoHa COXpaHEHMs] MEXAHUYECKOW OHEPruu  (971eKmpoHHAsA
oemoncmpayus).

@Dponmansvhsie 1abopamopnvie’padonmst u onvimol*
1. HccnenoBanue ycaoBuii paBHOBECHS phluara.

8 KUIACC

Pa3nen 6. TenuioBbie siBJIeHUS

OchosHble NON0JCEeHUss MOJIEKVIAPHO-KUHEMUYeCKOl Meopul CmpoeHus 6eujecmad.
Macca u pasmepvr amomos u moaekyn. Onvimvl, ROOMEEPHCOAIOUIUE OCHOBHBLE NOJIONHCEHUS]
MONEKYIAPHO-KUHEMUYECKOU Meopul.

Mogenu TBEPOTO, JKUAKOTO M ra3000pa3HOTO COCTOSIHUMN BemiecTBa. Kpucmaniuueckue
u amopguvie mena. ObOvsicCHeHUe C80UCME 2A308, HCUOKOCMeEl U MBEPObIX mel HA OCHO8e
NONONCEHULl  MONEKYIAPHO-KuHemuyeckot meopuu. CMadyuBaHUE U KANULIAPHbIE S6IEHUSL.
Tennosoe pacwupenue u cocamue.

Temmneparypa. Ces13b memnepamypuvl co CKOPOCHbIO MENI08020 OBUICEHUSL YACMUY.

Buytpennsis sHeprus. Cnocobvl usmeHeHus: 6HYMpeHHel SHepauu. menionepeoaid u
cosepuierue pabomwl. Buovl mennonepedauu: menionposooHOCHmb, KOHEEKYUsL, U3LYYEHUE.

KommuectBo Temiotel. Yoenvunas menioémxocms eewecmea. Tennoobmen u mennogoe
pasHosecue. YpagneHue menioso2o baianca.

Ilnagnenue u  omeepoesanue  KpUCMALIUYECKUX — 8ewjecms.Yoenvnas  menioma
naaenenus. Ilapooopaszosanue u konoencayus. Ucnapenue (MC). Kunenune. Yoenvnas menioma
napoobpazo0eanus.3a6UcCUMocms  meMnepamypsvl Kunewus om ammoc@h)epHozo  0asieHUsl.
Brasicnocmu 6030yxa.

DHeprus TOINBA. YoenbHas menioma c2opaHus.

Ipunyunvr pabomwvr mennosvix Osucameneu. KIIJ] mennosozo Osucamens. Tennosvle
osueamenu u 3awuma okpyosicarouei cpedst (MC).

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

Hemoncmpayuu

1. Habmtonenne 6poyHOBCKOTO JBIKEHUSI.

2. Habmronenue nuddysumn.

3. Habmtonenue sBjIeHU cMauyBaHUS M KaMWUTSIPHBIX SIBJICHHM.

4. Habntoienne TemnnoBoro pacimmpeHus Tell.

5. WN3menenne naBneHWs ra3a MOpH H3MEHEHHMHM O0bEMAa W HArpeBaHUU WIH
OXJIAXKICHHH.

6. [IpaBuina u3mMepeHus: TeMepaTypsbl.

7. Buner Teronepenaym.

8. OxaxxieHue npu COBEPLUICHUN PaOOTHI.



9. Harpesanue nipu coBepuieHMN padOThl BHEUTHUMH CUJIAMH.

10.  CpaBHeHHe TEIUIOEMKOCTEH Pa3IMYHbIX BEIIECTB.

11.  HaOmroneHue KUTECHUSI.

12.  HaOmromeHue MOCTOSHCTBA TEMIIEPATYPhI PH TUTABIICHUH.

13. Moienu TEIUIOBBIX ABUTATEIIEH.

@ponmanvusle 1a00pamoprvle padomul u ONbIMbL

1. OneITEl 1O OOHApPYKCHHWIO JICHCTBUS CHJ  MOJICKYJISIPHOTO — NPUTSDKCHUS
(3;1eKmpoHHan 0emoncmpayus).

2. OnbITHI 0 BhIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnbITH IO HAOIOJCHUIO TEIJIOBOTO PACIIUPESHUS Ta30B, KUAKOCTEH W TBEPIBIX
TeNl.

4. OmpeneneHre  KOJWUYECTBA TEIUIOTHI TMPH  CMEIIMBAaHUM  BOJBI  pa3sHOU
TeMIEepPaTypHhI.

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

6. HaGnronenne  w3MeHeHUs  BHYTPEHHEH OSHEpPrMM Tella B pe3yabTare
Tertonepeiadi U paboThl BHEIIIHUX CHII.

1. UccnenoBanue siBiIEHUS TEIUIOOOMEHA NPHU CMENIMBAHUM XOJOTHOW W TOPSYEH
BOJIBI.

8. HccnenoBanue npoiiecca ucnapeHusl.

9. Onpenenenre OTHOCUTENBHOM BJIa)KHOCTH BO3TyXa.

Pa3znesn 7. DiiekTpryeckne U MarHUTHbIE SIBJICHUSI

Onekmpuzayusa men. JIBa poaa 3neKTpUUECKUX 3apsaoB. BzaumopaeicTBue 3apsiKEHHBIX
Ted.

DnexTpuueckoe none. [lpunyun cynepnosuyuu 31eKmpuyeckux noeti (Ha KauecmeenHom
ypoeHe).

Hocumenu snekmpuueckux 3aps008. Inemenmapmsiii d1exkmpudeckuti 3apso. Cmpoerue
amoma. IIpOBOJHUKH U AUDJIEKTPUKHU. 3AKOH COXPAHEHMS JIEKTPUUYECKOTO 3apsiaa.

DNeKTpuyeckul TOK. Ycnoeus cywecmeosanus snekmpuuecko2o mokd. VICTOUHHUKH
MIOCTOSIHHOTO TOKa. JIeWCTBUA 3IEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHUTHOE).
DnexmpuuecKkuti moxK 8 HCUOKOCMAX U 2a3aX.

PaGoTa ¥ MOIITHOCTB ANEKTPUYECKOTO TOKa. 3axou [[ocoyris—J/lenya. Dnekmpuueckue
yenu u nompeoumenu 3j1eKMpu4eckou SHepeuu 6 Ovimy. DiekTpuueckas uenb. Cuia Toka.
Onektpuueckoe HamnpsokeHue. CompoTuBIeHHE TNPOBOJHUKA. YOenvHoe conpomueneHue
sewecmea. 3akoH Oma g ydactka uenu. [locimenoBarenbHoe M MapajuleNbHOE COCIUHEHUE
MIPOBOJIHUKOB. Kopomkoe 3amvikanue.

[locrosiHHble MarHuThl. B3aumojelcTBHE MOCTOSIHHBIX MAarHUTOB. Macnummuoe noie.
Maenumnoe none 3emau u e2o 3nauenue 01 dHcuznu Ha 3emue. Onvim Opcmeda. Maznumnoe
none anekmpuueckoeo mokxa. Ilpumenenue onexkmpomacnumog 6 mexuuxe. Jlercmeue
MAZHUMHO20 NOJSL HA NPOBOOHUK C MOKOM. DNeKmpoosucamens HNOCMOAHHO20 MOKA.
Hcnonvzosanue snekmpoosucamerneti 8 mexHU4eCKux yCmpoucmeax u Ha mpaHcnopme.

Onvimor  @apaodes. Aenenue  anekmpomaznumuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpozenepamop. Cnocobvi nonyuenus 1eKmpuvyeckol dHepeuu. DIEKTPOCTAHIUM Ha
BO300HOBJIIEMBIX HCTOYHHUKAX SHEPTUH.

emoncmpayuu
OnexTpusanus Tell.

JIBa poa 2MEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEII.
YCTpOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

OnexTpocTaTHiecKas HIYKIHS.

3aKOH COXpaHEHHUs IIEKTPUUECKUX 3apSAI0B.

[IpoBOTHUKYN U TUAIIEKTPUKHU.

bR



7 MoienupoBaHUE CUIIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJIS.
8. McTounnKy MOCTOSIHHOTO TOKA.
9 JlefcTBUS 3IIEKTPUUECKOTO TOKA.

10.  DnexkTpuyecKHil TOK B )KUAKOCTH.

11. I"a30BrIi1 pazps.

12. V3mepeHHe CHIIBI TOKA aMIIEPMETPOM.

13.  V3mepeHwHe IeKTPUYECKOTO HAMPSKEHUS BOJIBTMETPOM.

14. PeocraT u Mmara3uH COnpoOTHUBIIEHUN.

15.  BsaumopelicTBuE NOCTOSTHHBIX MAarHUTOB.

16.  MopenupoBaHrue HEBO3MOKHOCTH pa3eeHHs MOJTIOCOB MarHUTA.

17. MopnenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarnuTtHo€e 1oJie TOKa. DJIEeKTPOMArHuT.

20.  JlelicTBME MarHMTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

21.  DraexTponaBUTATENh MOCTOSHHOTO TOKA.

22.  HccnemoBaHue SIBICHHS AJIEKTPOMArHUTHON MHIYKIIUH.

23.  OmbiTer Dapajes.

24.  3aBHCMMOCTh  HANpaBICHHWS HWHAYKIHOHHOTO TOKAa OT  YCIOBHH  €ro
BO3HUKHOBEHHS.

25.  DrexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvuvle 1a60pamopHvle padomol U OnvimMsl

1. OnpiTel 1O HAOMIOAEHMIO  AJIEKTPU3ALMK  Tel  UHAYKIMEH H  1pH
COTPUKOCHOBEHHUH.

2. HccnenoBanue neicTBUs 3IEKTPUIECKOTO MO HA IPOBOAHUKU U TUIEKTPUKH.

3. COopKa 271eKTpUUECKOM LIeNU U U3MEPEHUE CUIIbI TOKA B €€ Pa3JIMUHBIX y4acTKax.

4. W3MepeHne HanpspKeHUs Ha Pa3iIMyHbIX y4acTKaX AJIEKTPUYECKOH IIETIH.

5. W3MepeHne cuiibl TOKa U €ro PEryJinpoBaHUE PEOCTATOM.

6. W3MepeHne CONpOTHBICHHMS HNPOBOJHMKA IpU MOMOIIM aMIepMeTpa |
BOJIETMETpA.

7. Onvimol, O0eMOHCmMpUpyIOWue 3a8UCUMOCIb  INEKMPUYECKO20 CONPOMUBTEHUS]
NPOBOOHUKA OM €20 ONUHbL, NAOWAOU NONEPEUHO20 CeYeHUs U Mamepuana.

8. IIposepka npasuna crodxicenus HaAnNPANCEHUll NPU NOCIe008aAMENbHOM COEOUHEHUU
08YX pe3ucmopos.

9. IIposepka npasuna Ons cunbl mMoKa npu NApauLeIbHOM COeOUHEHUU PE3UCOPOS.

10.  Ompenenenue paboOThI AIEKTPUUYECKOTO TOKA, HIYIIETO YEPE3 PE3UCTOP.

11.  OmpeneneHue MOIIHOCTHU 3JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha Pe3UCTOpE.

12. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, HJYIIET0 Yepe3 JIaMIIOYKy, OT
HanpsDKeHUs Ha Hel.

13. HccnenoBaHue MarHUTHOTO B3aMMOAEHCTBHS TOCTOSIHHBIX MarHUTOB.

14.  M3ydyeHue MarHUTHOTO MOJI MOCTOSIHHBIX MAarHUTOB NPU HMX OOBEAMHEHUH U
pa3zeneHuu.

15.  HccnenoBaHue AEHCTBUS MEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

16.  OmbITbl, AEMOHCTPUPYIOIIKE 3aBHCUMOCTh CHJIBI B3aUMOJEMCTBUS KaTyLIKH C
TOKOM M MarHUTa OT CUJIbI TOKA M HAIlpaBJICHNs TOKa B KaTYIIIKE.

17. M3ydeHue nedCTBHUSI MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

18.  Mzyuenue pabomsi s1ekmpoogueameis.

19. N3mepenue KII/I anexkTpogBUraTeIbHOM yCTaHOBKH.

20.  OnbITBl  TO  MCCIENOBAaHUIO  SIBJICHUS  DIEKTPOMArHUTHOM  WMHAYKIIMH:

HCCIIeNOBaHNUE U3MEHEHUM 3HaYCHUS U HaIlpaBJICHUS UHAYKIUOHHOI'O TOKA.
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Pasnen 8. Mexanuveckue siBJIeHUS

Mexannueckoe ABmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBW)KEHUs. PaBHOMepHOe NpAMOJMHEWHOE JBWXKeHue. FHepasnomeproe
npamonuneunoe ogudxcenue. CpenHsst U MCHOBEHHAS CKOPOCMb mend Npu HEpaeHOMEPHOM
OBUIICEHUU.

VYckopenue. Pasnoyckopennoe npsamonunetinoe osuxcerue. CBOOOTHOE TMaJIEHUE.
Onvimur Ianunes.

Jluneiinas u yenosas ckopocmu. l{enmpocmpemumensroe yckopeHue.

[IepBbiit 3axkoH Herorona. Bropoii 3akon Herorona. Tpertuii 3axkoH Herotona. [lpunyun
CYNepno3uyul Cui.

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

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHS. 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 epaujenus. MOMeHT cuibl. Llenmp msocecmu.

Nmnynec Tena. Uzmenenue umnynvca. Vmnynvce cunvi. 3aKOH COXpAHEHUS HMITYJIbCA.
PeaktuBnoe nemxenue (MC).

Mexannyeckas pabota u MomHocTs. PaGota cun Tsxkectu, ynpyeocmu, mpenus. Cesa3b
9Hepeuu u pabomwl. IloTeHLManbHAsE 3HEPrusi Tejaa, MOTHSATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanonaa snepeusi cocamou npyxcunvl. KuHetmyeckas dHeprus. Teopema o
KUuHemu4ecKkou 3Hepeuu. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHUHU.

emoncmpayuu

1. HaGnrogenne MexXaHMYeCKOro JBFMDKCHHS Tella OTHOCUTEIBHO pPa3HBIX Tel
OTCUéTa.

2. CpaBHEHME TIyTe€ W TPAGKTOPUU JBMDKCHHS OJHOTO W TOTO JKE€ Teia
OTHOCHTEIILHO Pa3HBIX TEJ OTCUYETA.

3. H3mepenune CKopoCcTr U yCKOPEHHSI MPSMOJIUHEHHOTO ABHKCHUS.

4, HccnenoBanue mpu3HaKoB paBHOYCKOPEHHOTO JIBHXKCHHS.

5. HaGnronenue aBrkeHus Tejaa 1Mo OKPY>KHOCTH.

6. HaGnrogenne MexXaHMYECKUX SIBICHUH, MPOUCXOJAIIMX B CHCTEME OTCYETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTEIIbHO KaOMHETa (PU3UKU.

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

8. HaGnronenue paBeHCTBa CHIT TPU B3aUMOJICHCTBUN TEJI.

9. N3menenue Beca Tena mpu yCKOPEHHOM JBUKCHHH.

10. [lepenava ummynbca npu B3auMOICHCTBUU TEII.

11. [IpeoOpa3oBanust SHEPTUHU MPU B3aUMOACHCTBUH TEJL.

12. CoxpaHeHHe UMITyIIbCa TIPU HEYIIPYTOM B3aWMOICHCTBHUU.

13. CoxpaHeHHe UMITyIIbCa TP a0COIOTHO YIPYTrOM B3aUMOJCHCTBHH.

14. Habntoenne peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHHe MEXaHHUUECKON PHEPTHH MPU CBOOOTHOM IaICHUH.

16. CoxpaHeHHe MeXaHMYECKOW OHHEprHuH MpHU JBIKEHUU Tela TOJ JAeWCTBUEM
TIPYKUHBL.

Dponmanvuvie 1adopamopHsvle padomvl U OnNbvIMol

1. Koncmpyuposanue mpakma 0na paseoHa u OanbHeUuule2o pagHOMEPHO20

O08UIICEHUS wapuxa uiu meneddtCKu.



2. OrnpezeneHue cpeiHel CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM ABMKEHUS IIApUKa 10
HaKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenue yCKOpeHHs Tela MPU PaBHOYCKOPEHHOM JABIIKEHHH IO HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBHKEHUH
0e3 Ha4aJIbHON CKOPOCTH.

5. HccnenoBanue 3aBHCHMOCTH CHIIBI TPEHHS CKOJIBKEHHUSI OT CHIIBI HOPMAaJbHOTO
JaBJICHUS.

6. Omnpenenenne ko3 duimerTa TpeHus: CKOIbKEHHS.

1. Onpenenenne KECTKOCTU MPYKUHBI.

8. Omnpenenenue pabOTHI CWIIBI TPEHHS NPU PABHOMEPHOM JIBIDKEHHH Tella TI0
TOPU30HTAIBHON IOBEPXHOCTH.

9. Omnpenenenne pabOTHI CHIBI YIPYTOCTH IIPU MOXbEME TIPy3a C UCIOIB30BaHUEM
HETIOIBMKHOTO Y TIOJIBIKHOTO OJIOKOB.

10.  M3ydeHue 3aKOHA COXpAaHEHHS YHEPTHH.

Pa3znen 9. Mexanuveckne KoJieOaHus U BOJHBI

KonebarenbHoe nuxeHne. OCHOBHbIE XapaKTEPUCTUKH KOJI€OaHMI: MEPHOJI, 4acToTa,
amuintyna. Mamemamuyeckuti u npyyxcunHvll masmuuxku. Ilpespawenue suepeuu npu
KoebamenvbHOM OBUNCEHUU.

3aryxaromue Kojebanus. BerayxaeHusie konebanus. PezoHanc.

Mexanndeckue BOJHBI. CBOWCTBa MEXaHMUYECKHX BOJH. [Ipodonbhble u nonepeywwvie
80/1Hbl. [{1uHa 60116l U CKOpOCMb €€ pacnpocmparnenust. Mexanuueckue 8011Hbl 8 meEpOoM mere,
ceticmuyeckue 801wl (MC).

3ByK. I pomrxocmo 38yka u evlcoma mona. Ompasicenue 38yka. Mngpaseyxk u yiompaszsyx.

emoncmpayuu
Ha6nronenue konebanuii Te1 Mo 1eHCTBUEM CHIIBI TSDKECTH M CHUTBI YITPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIeOaHUH 1 pe30HaHCA.
Pacnipoctpanenue mpoJoabHBIX U MOTIEPEYHBIX BOJH.
Habmtoenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTUYECKHI PE30HaHC.

Dponmanvusle 1a60pamopHvle padomovl U OnbIMbl

ogarwnE

1. Omnpenenenre 4acTOThl U Meproia KojaeOaHuit MaTeMaTH4ecKoro MasTHHUKA.

2. Onpenenenre 4YacToThl W IMepuoja KoyiebaHWM MPYKUHHOTO MasiTHUKA
(2;1eKmpoHHan 0emoHcmpayus).

3. HccnenoBanue 3aBUCUMOCTH TEpUOJAa M YacTOThl CBOOOJHBIX KojeOaHUM
HUTSHOTO MasiTHUKA OT €T0 JITHHBI.

4. HccnenoBanue 3aBUCUMOCTH TepuojAa KojeOaHHM MPYKMHHOTO MasTHUKA OT
MAacCChl Ipy3a (2/1eKMmpPOHHAA 0EMOHCIMPAYUL).

5. [IpoBepka HE3aBUCUMOCTH Meproia KojaebaHui rpys3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITH, JAEMOHCTPHUPYIOLIME 3aBUCHUMOCTb IepHOJa KoJeOaHUH NpyKHUHHOTO
MasTHUKA OT Macchl rpy3a U *KECTKOCTH MPYKUHBI.

7. W3mepeHne yckopeHus: CBOOOHOTO MAJICHUS (271eKMPOHHAA 0eEMOHCMPAYUsL).

Pazgen 10. D1eKTpOMarHuTHOE 10JI€ M JIEKTPOMATHUTHBIC BOJTHBI

DNEeKTPOMarHUTHOE MOoJj€. DJIEKTPOMarHUTHbIE BOJHBL. (C80lcmea 31eKmpoMacHUmMmbIX
goan. Illkana snexmpomacHumHuulx 0aH. HMcnonb3oeanue 31eKmpoMACHUMHBIX GOIH Ol
COMOBOIL CBA3U.

OnexTpoMarHuTHas mpupoaa ceera. CkopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu



1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BomaHoBbIC cBOMCTBA CBETA.
@ponmansvhsie nadbopamopnvie’ pabomol u onvimwt*
1. W3yuenne CBOWCTB 3IEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOWIBHOTO
TenedoHa.

2. U3ydenue SABICHUH IEKTPOMArHUTONW MHIYKIIHH.

Pa3nen 11. CBeToBble sIBJIEHUS

JlyueBast monenb cera. Mctounuku cBeta. llpsamonunetinoe pacnpocmpanenue ceema.
3ammenus Connya u Jlynol. Otpaxkenue ceta. Ilnockoe 3epkano. 3axkon ompadicenusi ceema.

[Ipenomiienne cBera. 3akoH TpeloOMJICHHUS cBeTa. [lonnoe 6HympenHee ompadiceHue
ceema. Vlcnonv3oeanue noino2o 6HympeHHe20 Ompaicetusi 8 ONMu4ecKUxceemoB8oodx.

Jlunza. Xox nyuedt B nmH3e. Onmuueckas cucmema ¢homoannapama, MUKpOCKONa u
meneckona (MC). I'nas kak onmuueckas cucmema. bauzopykocmo u 0anbHO30pPKOCHb.

Pa3znooswcenue 6enoco ceema 6 cnexkmp. Onvimvl Hotomona. CnodiceHue cnekmpaibHbiX
y8emos.

Jemoncmpayuu

1. [IpsimonuHelHOE pacpoCTpaHEHHUE CBETA.

2. OTtpaxkeHue cBeTa.

3. [Tonyyenue n300pakeHU B TUIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

4. [Ipenomiienue cBera.

5. OnTHYecKkuil CBETOBO/I.

6. Xon mydeit B coOuparomiei TiuH3e.

7. Xop tydeid B paccenBaroliei JTH3e.

8. [Tonyyenune n300pakeHUI C TOMOIIIBIO JTUH3.

9. [Ipunnun neiictBus GoTroarnmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Monens riaasa.

11.  PasnoxeHue O6€I0TO CBETA B CIIEKTP.

12.  Tlomydenue OeroTO CBETA MPHU CIOXKEHUU CBETA PA3HBIX IIBETOB.

Dponmanvusle 1a60pamopHvle padomsvl U OnbviMbl

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPa)XEHUSI CBETOBOTO JIyya OT yrija MaJeHusl.

2. N3ydenue xapakTepucTUK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH Yrja MpEIOMJIEHHS CBETOBOIO Jydya OT YrIua
MaJeHUs Ha TPAHULE «BO3LyX—CTEKIION.

4, [Tony4yenue n300pakeHUI C MTOMOIIBIO COOMPAFOIICH JTUH3HI.

5. Omnpenenenre (HOKYCHOTO PacCTOSHUSA U ONTHYECKON CHIIBI COOMPAIOIIEH JTHMH3BI
(271eKmpoHHan 0emoHcmpayus).

6. OnBITHI MO Pa3I0KEHUIO OEJI0T0 CBETA B CHEKTP (21eKMPOHHAA 0eMOHCIMPAUUL).

7. OnBITHI 10 BOCIPHUATHIO LIBETA MPEIMETOB MPU UX HAOIIOACHUH Yepe3 I[BETOBBIC
(UITBTPBI.

Pasznen 12. KBanToBbIe IBJEHUS

Onvimul Pezepghopoa m nnanerapHas Mojienb atoma. Mogens atoma bopa. Hcenyckanue u
noenoweHue ceema amomom. Keanmeoi.

PammoaktuBHOCTE. Anvgha-, 6ema- u ecamma-uziyyenus. CTpOSHHE aTOMHOTO Spa.
Hyxnounas moodenvs amomuoco siopa. Hzomonwi. PaouoaxmusHvle npespawenus. Ilepuoo
noJypacnaoa amomusix soep.

SlnepHble peakIMH. 3aKOHBI COXpPAHEHHs 3apsIOBOTO M MAacCOBOTO uucel. Peaxyuu
cunmesa u denenus soep. Ucmounuxu snepeuu Connya u 36é30 (MC).

SnepHas sHepretuka. /leicmeus paouoaKmueHvlX U3IYUEHUll HA JHCUBble OP2aHU3Mbl
(MC).

Jemoncmpayuu



1. CrieKTphl U3JIy4eHUs U TOTJIOMICHHUSI.

2. CrieKTpsl pa3au4HbIX [a30B.

3. CrexTp BoAopo/a.

4. Habmoienue TpekoB B kamepe BuibcoHa.

o. PaboTa cuérunka HOHU3UPYIOUINX U3TYICHUI.

6. Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

@ponmanvrsle 1adOpamopHbvie padomuvl U ONbINbL

1. HccnenoBanue TpeKoB: U3MEPEHHME SHEPTUU YACTULIBI IO TOPMO3HOMY IyTH (IO
dororpadusim) (IneKmponnan demoncmpayus).

2. Nsmepenue pagnoakTuBHOTO (OHA (271EKMPOHHAA OeMOHCIMPAUU).

IHoBTOpHUTEILHO-00001IAKOIIUI MOIYIb

[ToBTOpUTENBbHO-0000MAaOIIMKA  MOAYAb MpeAHAa3HAuYeH s CHUCTEMaTU3aluu U
0000111eHNS TPEIMETHOTO COACPKAHUS U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MPU U3yUEHUU
BCEro Kypca (pusmku.

[Ipy wm3ydeHMM JQHHOTO MOJIYJIS PpEATU3YKOTCS M CHUCTEMATU3UPYIOTCS  BHIBI
NESTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeurMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX pPe3y/lbTaTOB 00ydeHus, (GOpMHUpYETCs €CTECTBEHHO-HAy4dHas
IpaMOTHOCTh: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoael W TCEXHHUKH,
OBJIaICHUC YMCHUAMU OOBSICHATH (1)1/131/1quK1/1e SABJICHHA, NPUMCHAA TIOJYYCHHBIC 3HAaHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBECHHBIC U OKCIICPUMCHTAJIBHBIC.

[TpuHIMNIHAIBHO JEATEIbHOCTHBIA XapaKTep JAHHOTO pasliefia peaau3yercs 3a CYET
TOr0, YTO Y4JaIIMWECd BBIIIOJTHAIOT 3aaHWs, B KOTOPBIX UM IMPECAIaracTcCs:

" Ha OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTh U HAy4YHO OOBICHATH (PU3MUECcKUe

SABJICHUS B OKPYKAIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HU;

" HCIOJIB30BATh MOJI PYKOBOJICTBOM I€Aarora Hay4yHble METO/Ibl UCCIETOBAHUS (PUINIECKUX

SBJICHU, B TOM YHCJIE JUI IPOBEPKHU TMIOTE3 U MOITYYEHUS TEOPETUYECKUX BBIBOJIOB;

® OOBSICHATH C ONMOPON Ha IUJAKTUYECKUN Marepual mociie OOCYXJEHHUS C IeAarorom

Hay4YHbIE€ OCHOBBI Han0OJIee BaKHBIX JOCTHKEHUM COBPEMEHHBIX TEXHOJIOTUMA, HAIpUMeED,

MPAKTUYECKOTO MCHOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB SHEPIMM HAa OCHOBE 3aKOHA

MIPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPIUU.

Kaxnas w3 TeM J[OaHHOTO pasfena BKIOYAET SKCIEPUMEHTABHOE HCCIEA0BaHUE
00o001Iaroero xapakTepa Ha YCMOTPEHHUE TeAarora u npu ero nomoiu. Pasgen 3aBepinaercs
MIPOBEJICHUEM IUArHOCTUUYECKON U OLIEHOYHOM paboThI 32 Kype OCHOBHOM IIKOJIBI.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUEBHOI'O ITPEAMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OFPA3OBAHIA

B menom pesynbratel ocBoeHus oOydaronumucs ¢ 3I1P yae6HOTO mpenmera «Du3nkar»
JOJDKHBI COBIAJaTh C pe3yjbTaTaMU MpPUMEPHOW pabodeil MmporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUsl.

Haunbonee 3HaYMMBIMU SBJISIOTCS:

JIMUHOCTHBIE PE3YJIbTATDI:

MOTHUBAIHS K OOYUECHHIO U 11eJICHATTPABICHHON MTO3HABATEIILHON IS TEILHOCTH,

YCTaHOBKa Ha OCMBICICHHE JIMYHOTO OMbITa, HAOMIOAEHUH 3a (QU3NYECKUMHU
IKCIIEPUMEHTAMH;

YCTaHOBKA HA OCMBICIICHHE PE3yIbTaTOB HAOIIOACHUN 3a TPUPOJHBIMA U TEXHOTECHHBIMHU
SIBJICHUSIMU C TIO3UIIUN (PU3UYECKUX 3aKOHOB;

CIIOCOOHOCTH OIIEHUBATH MPOUCXOAIINE U3MEHEHHS U UX TIOCIIECTBUS; (POPMYIUPOBATH
Y OIIEHUBATh PUCKH, POPMUPOBATH OTIBIT;

TIOBBHIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO NEATeIbHOCTh (IpHU
COBMECTHOM BHITIOJTHEHUH JTA00OPATOPHBIX MPAKTHUECKUX PadoT);

yMEHHUE pa3nudaTh yueOHbIC CUTYaIlMU, B KOTOPBIX yuaniuiics ¢ 3[1P MmoxeT aeiicTBoBaTh
CaMOCTOSITEJIPHO, W CUTYaIllMH, TJI€ CIeAyeT BOCIOJBh30BATHCS CHpPaBOYHON WHMOpMaImen u
JIPYTUMHU BCTIOMOTATEIIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh TPUHUMATh pEIIeHHE B KU3HEHHOW CHUTyallMd Ha OCHOBE IepeHoca
MOJIyYEHHBIX B X0/l 00y4eHHs] PU3NUECKIX 3HAaHUHN B aKTyaJbHYIO CUTYAlHIO;

CIOCOOHOCTh COONIIOAATh B MOBCEIHEBHOW JKM3HHM TpaBHUJa JIMYHOW O€30MacHOCTH Ha
OCHOBE NOHUMaHUA (PU3UUECKUX SIBICHUN U 3HAHUS 3aKOHOB (PU3UKU;

YMEHHE KPUTUYECKH OLICHHMBAThH MOJYYEHHYIO OT coOeceHUKa UHPOPMALUIO, COOTHOCS
ee co 3HaHHuEeM (U3NYECKUX 3aKOHOB;

CIOCOOHOCTH IepeaTh CBOM COOOpaKeHUs, YMO3AKIIOUEeHUS TaK, YTOOBI ObITh MOHSTHIM
JPYTUM YeJIOBEKOM;

a/IeKBaTHOCTb MOBEJCHHs 00yYaIOIerocsi ¢ TOUKH 3pEHUS OMACHOCTH WIIM 0€30MacHOCTH
Ui ce0sl UK JJ1s1 OKPY’KaIOIIUX;

YBaXKEHUE K TPYly U pe3yibTaTaM TPYIOBOU NESATEIbHOCTH;

yriayOiieHne MpeACcTaBlIeHuH O LEOCTHOM KapTHHE MHUpPAa Ha OCHOBE MPUOOPETEHHBIX
HOBBIX €CTE€CTBEHHOHAYYHbIX 3HAHUI U MPAKTUYECKUX YMEHUM.

METAITPEMETHBIE PE3YJIbTATbBI

Osnadenue yHusepcaibHbiMu yUeOHbIMU NOZHABAM EJIbHBIMU OCHCHBUAMU:

BBISABIIATH PUYMHBI U CICACTBHS MPOCTHIX (PU3HUYCCKUX SBJICHHUI;

onpenenath (hU3NYECKUE TOHATHUS, CO3/IaBaTh OOOOIIEHHs, YCTaHABIMBATh AHAJIOTHH,
KJIaCCU(HUITMPOBATh, CAMOCTOSATEIHHO BBIOMPATh OCHOBAaHUS M KPUTEPUU JUIS KIIacCU(UKALINU,
WCIOJIb3YS CIPABOYHYIO HH(MOPMAIIMIO M OTIUPAsCh HA aTOPUTM YUEOHBIX JIEHCTBUI;

yCTaHABIUBATh MPUYUHHO-CIEACTBEHHbIE CBSI3HM, CTPOUTH JIOTHUECKOE PACCYKICHHE,
yMO3aKiIioueHne (MHAYKTUBHOE, JAEAyKTHBHOE, IO AaHaJOTHMH) U JeNaTh BBIBOJABI TIOJ
PYKOBOJICTBOM II€JIarora;

WUCKaTh WU OTOMpaTh HHPOpPMALMIO WJIM JaHHbIE W3 MCTOYHUKOB C YYE€TOM
MpeI0KEHHOM YyueOHOM 3a/1aui U 3a/JaHHBIX KPUTEPHEB.

co3/aBaTh, MPUMEHATh U MPEOOpPa3OBHIBATh 3HAKA U CHUMBOJBI, MOJEIH M CXEMBI IS
pelieHus yueOHbBIX U M03HABATEIBHBIX 33/1aY;

C TIOMOIIBIO MEarora Wik CaMOCTOSITEIFHO MPOBOIUTH OTIBIT, HECIOKHBIN AKCIIEPUMEHT
M0 YCTaHOBIIEHUIO OCOOCHHOCTEN (PU3NUECKOr0o 0OBEKTA WIIH SIBIICHUS;



peoOpa3oBbIBaTH MHGOPMAIUIO U3 OJTHOTO BUAA B APYToi (TaOIHIly B TEKCT U TIp.);

yCTaHABIMBATh B3aUMOCBS3b (PU3WYCCKUX SIBJICHHA W MPOIECCOB, UCTOIb3Ys aITOPUTM
y4eOHBIX ICHCTBUI.

Osnaodenue yHugeepcanbHvimu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUICHBUAMU:

OCO3HAHHO HCII0JIb30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBUHM C 33Ja4€il KOMMYHHUKAIIUU
JUTSI BBIPQYKEHUS CBOMX MBICIICH U TOTPEOHOCTEH IS TFITAHUPOBAHUS CBOCH I€ITEILHOCTH;

OpPraHW30BBIBATh y4eOHOE B3aMMOJCKCTBHE B Tpymme (OmpeaensaTh oOmue Ielu,
pacnpenensaTh pojiu, 10roBapuBaThCst ApYr ¢ APYrom u T. 1.).

I[EJICHANPABICHHO HCIOJB30BaTh WH(OPMANMOHHO-KOMMYHHKATHBHBIC TEXHOJIOTHH,
HEOOXOIUMBIC JUIS PEIICHUS YICOHBIX U IPAKTHUSCKUX (PHU3UICCKHUX 3a/1ad;

OpPraHM30BBIBATh Y4€OHOE COTPYAHHUYECTBO M COBMECTHYIO JEATEIBHOCTh C YUUTEIEM U
CBEPCTHUKAMHU B TIpoLIecCe 3aHATUN (HU3UKOM.

Osnaodenue yHugeepcanbHvimu yUeOHbIMU PECYTAMUCHBIMU OCTICHGUAMU:

MMOHUMATh II€JIM €CTECTBEHHOHAYYHOTO OOYYEHHs, CTaBUTh U (HOPMYIUPOBATH sl ceOs
HOBBIE 33J1a4M B yueOe U 03HaBATEIbHON AEITEIbHOCTH;

oOHapyxuBaTh W (OPMYIHPOBATH YYEOHYIO MPOOJIeMYy, OMpPEACsATh IeNIb Y4eOHOM
NEeSITENHHOCTH;

CaMOCTOSITEIPHO WJIM C TIOMOIIBIO YUUTENS TUIAHUPOBATH MYTH JOCTIIKCHHUS IIee B
(MBUYECKUX SKCIEPUMEHTAX, B TOM YHCJIE allbTepHATUBHBIC, OCO3HAHHO BBHIOWpaATh HamOoJiee
s dexTuBHBIC CITOCOOBI peleHrs YIeOHbIX U MO3HABATENBHBIX 33]1a4;

COOTHOCHUTh CBOM TIPAaKTUYECKHE JEHUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYILIECTBIISITH KOHTPOJIb CBOEH AESITETLHOCTHU B MPOIIECcCe JOCTHKEHUSI pe3yabTaTa, ONpeaessaTh
CHOCOObI JEUCTBUN B paMKax MPEJIOKEHHBIX YCIOBUIl U TpeOOBaHM, KOPPEKTUPOBATH CBOU
JIEUCTBUSA B COOTBETCTBUM C U3MEHSAIONIEHCS CUTYyaIUEH;

MPaBUJIBHOCTh BBIMOJTHEHHS] JKCIEPUMEHTAIbHOW y4eOHOW 3amayuM, COOCTBEHHbBIE
BO3MOKHOCTH €€ PEIEHNS;

BJIaJICHUE OCHOBAMHU CaAMOKOHTPOJISI, CAMOOIICHKH, IPUHATHUS PEIICHUI U OCYILECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIbHON JESITEbHOCTH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalluu U MpeAJiaraTh IJIaH €€ U3MEHEHNS,

MpeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUU y4eOHOH 3a1a4u;

0CO3HABaTh HEBO3MOKHOCTh KOHTPOJHUPOBATh BCE BOKPYT.

HNPEIMETHBIE PE3YJIBTATHBI

TpeOoBanusi K mNpeIMeTHBIM pe3yJbTaTaM OCBOEHHMSI Y4eOHOro mnpeaMera
«Dusuka», pacnpeaejeHHbIe M0 rogaM 00y4eHHust

Pe3ynbratel mo rogam GopMynupyroTCs MO MPUHIUITY JOOABICHHS HOBBIX PE3YIbTATOB
OT roja K roay (pe3yapTaTbl OYEPETHOTO ToJla MO YMOJYAHUIO BKIIOYAIOT PE3YNIbTaThI

MIPEIbIAYIINX JIET).

7 KJIACC
[IpenmeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE IOJDKHBI OTpakaTh c(HOPMUPOBAHHOCTD Y
oOyJaromuxcs yMEHHI:

— OPHUEHTHPOBATHCS B MOHATHAX M ONEPUPOBATh UMU Ha 0a30BOM ypOBHE: (DPMU3UYECKHE U
XAMHUYECKHE SIBJICHUS; HAONOAEHUE, SKCIEPHUMEHT, MOJENb, THIIOTE3d; EIWHHIIbI
(¢U3MUECKUX BEIWYHMH; aTOM, MOJEKyJa, arperatHble COCTOSIHUSI BemlecTBa (TBEpJOE,
KHIKOe, Ta3000pa3HOe); MEXaHHWYECKOe BWKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpPSMOJIMHEHHOE), TPAaeKTOpHUs, paBHOJCHCTBYIOMAs CHi, jaedopmanus (ynpyras,
TUIACTUYECKas), HEBECOMOCTb, COOOIIAIOIINECS COCYIBI, C ONMOPOW HAa JWAAKTUYCCKHIA
MarepHal

— paznuuarh sBieHus (auddQys3us; TerioBoe NBMKEHHE YacTHIl BEIIECTBA; PAaBHOMEPHOE
JBIKCHUE; HEPAaBHOMEPHOE [BIDKCHUE; WHEPIMS; B3aMMOJCHCTBUE TeI; pasHogecue
meéPOLIX meil ¢ 3aKpenEéHHOl 0CbIo 8paujerus; iepeaada JaBIeHUs] TBEPIBIMU TEIaMH,



KHUIKOCTSIMA M Tra3aMH; atMocepHoe JaBlIeHHE; IUIAaBaHUE TEN; MpPEeBpalCHUS
MEXaHUYECKOM 3HEPIUM) MO ONUCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX  JaHHOE  (U3UYECKOe  SBJICHHME, IIOCIE  IPEIBAPUTEIBHOTO
0OCYKJICHHS C IeJaroroM;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKHUX SBICHHNA B OKPY)KAIOUIEM MHUpE, B
TOM dYHCcle (QU3NYCCKUE SBJICHHUS B TMPUPOJC: TPUMEPHI JIBUKCHHS C Pa3TUIHBIMU
CKOpPOCTSIMM B JKMBOW M HEXKHMBOW IIPUPOJE; NEWCTBUE CHJIBI TPEHUS B IPHUPOAE U
TEXHUKE; BJIMSHUE aTMOC(EpPHOro [aBJICHUS Ha >KMBOW OpraHu3M; ILJJaBaHUE pbIO;
ppluaru B TeJ€ 4YeJOBEKa; MPU 3TOM IEPEBOAUTH IMPAKTUYECKYIO 337ady B Yy4eOHYIO,
BBIJICIATD CYIIECTBEHHBIC CBONCTBA/NPH3HAKM (PU3MUECKUX SBICHUH C TOMOUIBIO
Neaarora;

OTMCHIBAaTh M3yYEHHbIE CBOMCTBA Tel M (PU3NYECKUE SIBJICHUS, UCNOIb3yd (PU3HUECKUe
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BPEMsl, IMyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Teja, Cujla TPeHUsl, JaBieHue (TBEPIOro
Tena, JKUIKOCTH, ra3a), BITAJIKUBAIOLIAs CHUJIa, MEXaHWYecKasi paboTa, MOILIHOCTb, IIJIEUO
CHJIBI, MOMEHT CHJIbI, KOA((GUIIUEHT MOJE3HOTO JEHCTBUS MEXaHU3MOB, KUHETHYECKas U
MOTEHIIMATIbHAS HEPTHsI) C OMOPOM Ha CXEMY; MPHU ONHUCAHUHU PACKPBHIBATh (PU3NUECKUM
CMBICJT WCIIOJIB3YeMbIX BEIMYMH, WX OOO3HAYCHHS W CIUHHUIBI (DU3UUECKUX BEIIMYWH,
Haxooums  Gopmynvl, cesasvleaOwue OAHHYIO QUUYECKVIO BelUYUHY C OpYeUMU
BEIUYUHAMY, CMPOUMb 2PAQUKU UZVUEHHBIX 3ABUCUMOCIEl (QUIUYECKUX BeNUYUH C
OIIOPOI Ha TUJAKTHYECKUI MaTepHAT;

XapaKTepH30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBICHUS U MPOIIECCHI, CIOJB3Ys MpaBuia
CJIOKEHHUS CUI (BIOJIb OJHOM TIpsiMOi), 3axow I yka, zaxon Ilackans, 3axkon Apxumeoa,
npasuio pasHogecus pviuaza (610Ka), «3010mMoe npasuio» MexaHuKu, 3aKOH COXpaHEHUS
MEXaHUYECKON »HEepruM; Mpu HSTOM JaBaTh CIOBECHYIO (GOPMYIUPOBKY 3aKOHa U
3anuUcvLIBAMb €20 MamemMamuyecKoe @ulpaxceHue noo pPyKo8OOCMBOM neodazo2a ¢
00cyacoeHuem niana pabomol,;

00BACHATH (PU3MUECKUE SIBJICHHUS, POLIECCHl M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyalluil MpPaKTHUKO-OPHUEHTUPOBAHHOTO XapakTepa: MpU MOMOIIM IeJarora BBISBIATh
MIPUYKUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHWE M3 1—2 JIOTMYEeCKHX IIaroB ¢
omnopoit Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKHUX SIBJICHUH, (PU3NUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pelmatb THUIOBbIE pacy€THbIE 3aJaud B 1JeHCTBHE C OMOpPOH Ha alropuTM,
MIpeIBAPUTENILHO Pa300paHHbIi COBMECTHO C MIEIaroroM, UCHOJb3Ys 3aKOHBI U (DOPMYJIBI,
CBSI3BIBAOIIME (PU3MYECKIE BEIMUMHBI: HA OCHOBE aHANM3a YCIOBUS 3aJ]aud 3aliChIBAaTh
KpaTKO€ YCIIOBHUE, MOJCTaBIATh (PU3MUECKHWe BEIUYMHBI B (DOPMYNBI U TMPOBOIUTH
pacuéThl, HAXOIUTH CIPABOYHBIE JIaHHbIE, HEOOXOUMBbIE JJIsl PeLISHUS 33134, OLICHUBATh
PEATUCTUYHOCT ONYYCHHOU (DHU3HUECKON BEIIUMYMHBL;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIN (PU3NIECKHUX METOJIOB
MIOCJIE MIPEIBAPUTENILHOTO OOCYXACHUS C IEAaroroM; Ipy MOMOIIY Me/larora B ONMMCaHuu
WCCIIEIOBAHUS BBIJCNATH IPOBEPIEMOE NPEINOIOKEHUEe (TUMOTe3y), C OMOpol Ha
JUIAKTUYECKUM MaTepuan pas3inyaTh W UHTEPIPETUPOBATh IMOJYYEHHBIH pe3ysbTarT,
HaXOJHUTh TOCTE OOCYXIACHHUS C MeJaroroM OmMOKU B XOJIE OMbITA, JIENaTh BHIBOABI IO
€ro pe3ysbTaTam;

yMeTh HaXOJUTh C HUCHOJB30BaHUEM IU(MPOBBIX 00pa30BaATEIBHBIX PECYPCOB OMBITHI IO
HaOmoeHNI0 (GU3MYecKuX SBICHUN WiM (PU3UYECKUX CBOUCTB Tel: (GOopMyIHpoBaTh
IIpOBEpsiEMbIE MPEAIOJIOKEHHs], COOUpaTh YCTAHOBKY U3 MPEUI0KEHHOT0 000pYA0BaHUS
C OMmopoll Ha cXeMy, 3aluChiBaTh XOJ OMbITa W (OPMYIUPOBATH BBIBOJBI O]
PYKOBOJICTBOM II€Jarora;

BBITIONIHATH TIPSIMBbIE M3MEPEHUsSl PACcCTOSHUS, BPEMEHU, MacChl Tena, 00bEMa, CHIIbI H
TEMIEPAaTyphl C WCIOJIb30BAHUEM AaHAOTOBBIX M HHU(POBBIX MPUOOPOB C OMOPON Ha



QITOPUTM; 3alHMChIBaTh TIOKa3aHUs TNPHOOPOB ¢ y4ETOM 3aJaHHON aOCONIOTHOM
MIOIPEIIHOCTH U3MEPEHUN;

MPOBOJIUTH COBMECTHO C MEJAaroroM HCCIICAOBAHUE 3aBUCUMOCTH OJHOU (DU3UUECKOM
BEJIMYUHBl OT JAPYrOd C UCHOJIb30BAaHUEM TPSMBIX H3MEPEHUH (3aBUCHMOCTU IIyTH
PaBHOMEPHO JIBUXKYLIETOCS TEJIa OT BPEMEHU JIBUKCHUS TEJIA; CUIbl MPEHUsl CKOIbIHCEHUS
om eeca mena, Kavecmea 00pabOMKu NOGEPXHOCMeEU men U He3A8UCUMOCIU CUTb
Mpenus Om NiouWaou CONPUKOCHOBEHUS MeJl; CUbL YIPY20CIMU OM YOIUHEHUS. NPYIHCUHBL,
BLIMANKUBAIOWEU CUTbL OM 00bEMA NOSPYICEHHOU Hacmu mena u om HIOMHOCMU
HCUOKOCIU, €€ He3a8UCUMOCTU OMm NIOMHOCMU mend, Om 21yOUHbl, HA KOMOPYIO
NO2PYIHCEHO meno; YCI08Ull NIABAHUs Mell, YCIO08UN PAGHOBECUs pbluaza U OJI0K08); TIOJ
PYKOBOJICTBOM TI€/Iarora y4acTBOBaTh B IUIAHUPOBAHWW YUEOHOTO HCCIIEIOBAHUS,
COOMpaTh YCTAaHOBKY U BBITIONHATH HW3MEPEHUs, CIeAys TPEeAIoKEHHOMY TIUIaHYy,
(bUKCHpPOBATh PE3YNBTAThl TOJYYEHHOW 3aBHCUMOCTH (H3UYECKUX BEIMYMH B BHUJC
MPEUIOKEHHBIX TAOJIHI] U TPApHKOB, A€TIaTh BEIBOABI 10 PE3yJIbTaTaM UCCIIEIOBAHMS,
COOTHOCHTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTH ¥ TBEPIOTO TeENa; CUjla TPEHUS CKOJBXKEHHS, MJaBIICHHE BO3/yXa;
BBITAJIKMBAIONIAs CUJIA, ICUCTBYIOIIAs HA MOTPY>KEHHOE B KHUAKOCTH TeJ0; KoddduimeHt
MOJIE3HOTO JIECTBUS MPOCTHIX MEXaHU3MOB), CIEIYs NMPEIIOKEHHOW WHCTPYKINH; TIPU
BBITIOJTHEHUM M3MEPEHUH IO/ PYKOBOJICTBOM Ielarora coOMpaTh SKCIEPUMEHTAIHHYIO
YCTAHOBKY M BBIYHUCIISITh 3HAYCHUE UCKOMOW BEJTMUMHBL

coOnroAaTh TMpaBWia TEXHUKH Oe30macHOCTM npu  pabotre ¢ 1abopaTOpHBIM
000pyI0BaHKEM TIOCTIE MPEABAPUTEIHLHOTO OOCYKIEHUS C IeIaroroM;

COTIOCTaBIATh TPUHIMITEI JCHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, JAUHAMOMETpP, COOOLIAIONIMECS COCYIbl, OapOMETp, pblyuar, MOJBUXKHBIN U
HETIOIBMYKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh ¢ OTIOPOM Ha AMIAKTHYECKUN MaTepHa,
XapaKTepU30BaTh IPUHLMIIBI ICHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB
1ocJie MPEABAPUTEIBHOTO O0CY)KIEHHS C NMEAAroroM ¢ OMOpoi Ha UX OMHUCaHUS (B TOM
qucie: MOAIIUIHUKY, YCTPONCTBO BOJONPOBOJA, TMAPABIMUYECKHM Ipecc, MaHOMETP,
BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIOb3Ys 3HAHUS O CBOMCTBAX (pU3MUECKUX
SBJICHUH 1 HEOOX0JUMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH HpPUMEPbl / HAXOAUTh HHGOpPMALMIO O IpUMEpax I[PaKTUYECKOTO
UCIOJb30BaHUS (U3NYECKUX 3HAHUW B IIOBCEJHEBHOM JKM3HM A oOecrnedyeHus
0e30IacCHOCTH Ipu oOpaleHMH ¢ HOpudopaMH M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHUS 3/10pPOBbs U COOJIIOAECHUS HOPM 3KOJIOIMUYECKOTO MOBEICHUS B OKpYXKaroIen
cpene;

OCYIIECTBIIAThH C MOMOIIBIO NeJarora 0T0Op UCTOUHUKOB MH(pOpManuu B cetu MHTepHeT
B COOTBETCTBUH C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U
yTéM CPaBHEHUS Pa3IMYHbIX HCTOYHHMKOB BBLACIATH MHPOPMALUIO, KOTOPAs SBISAETCS
IIPOTUBOPEUUBON MIIM MOXKET ObITh HEZOCTOBEPHOIL;

UCIOJb30BaTh MPHU BBINOJHEHUH Y4E€OHBIX 33JaHUN HAaydHO-IOMYJSPHYIO JUTEPATypy
($U3MYECKOro ColepKaHus, CIIPpaBOYHbIe MaTepHaibl, pecypchl ceTd MHTepHeT; BlajeTh
npuéMaMi KOHCIEKTHPOBAaHUS TeKcTa, NpeoOpa3oBaHus HHGOpMALMU M3 OJHOM
3HAKOBOW CHUCTEMBI B JPYTYIO;

co3/1aBaTh M0/ PYKOBOJICTBOM Iefjarora c oOOCYXJEHHEeM IIIaHa paboThl KpaTKue
NIUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHHMKOB HH(OpMaIuu
(¢U3MYeCcKOro CcoJepKaHus, B TOM YHCIE MyONUYHO JenaTh KpaTKUE COOOIICHUs
O pe3ylbTaTax TIPOEKTOB MM Yy4eOHBIX HCCIIEOBAaHUI; MpU 3TOM TI'PaMOTHO
UCIOJb30BaTh M3YYECHHBIM NOHATHUMHBIA amnmapar Kypca (U3HKH, COINpPOBOXKIATh
BBICTYIIJICHHE TIPe3eHTalUEH;

IIPU BBINOJHEHUM YYEOHBIX NMPOEKTOB M HMCCIEIOBAHUM IMOJ PYKOBOJACTBOM Ilejarora
pacripeniesiaite 00sS3aHHOCTH B TpYINIE B COOTBETCTBHHM C TOCTABJICHHBIMH 3a/laduaMH,
CIICZIUTH 32 BBINOJIHEHUEM IUIaHa JAEHCTBHM, aleKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIaJl B



ACATCIIbHOCTD TI'PYHIIbI; BBICTPAMBATH KOMMYHHUKATHUBHOC B321PIMO,HCIZCTBPI€, YUYHUTHIBAsA
MHCHHEC OKPY’Karolunx.

8 KJIACC

[IpenmerHbie pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTH Y

oOyJaromuxcst yMEHUi:

OpUEHTUPOBAThCA B NOHATUAX M ONEpUpOBaTh MMM Ha 0a30BOM YpOBHE: macca U
pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBIDKEHHE aTOMOB W MOJIEKYJ, arperaTHbI€ COCTOSHUS
BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tesa, HACHIILEHHBI U HEHACBILIEHHBIN Map,
BJIA)KHOCTb BO34yXa, TCMIICpaTypa, BHYTPCHHAA OHCPIHAd, TEIJIOBOU JABUIaTCIIb,
JJIEMEHTapHBIA  DJIEKTPUYECKUM  3apsill, DJIGKTPUUECKOE TI0Jie, TMPOBOJHUKH U
AUBJICKTPUKH, MHOCTOSIHHBIN 3JI€KTpHII€CKI/Iﬁ TOK, MAaroHuTHOC I10JIC;

pasnuyarh SBJIEHMS IOCIE MNPEABAPUTEIBHOIO OOCYXAECHUS C TMeNaroroM (TerjaoBoe
paciiupeHue/ckatue, — Temjonepenada,  TEIUIOBOE  pPaBHOBECHE,  CMauMBaHUE,
KalmWJUIAPHBIC  ABJICHHA, MCIApPCHHUE, KOHJACHCAIUA, IIJIABJIICHUC, KpUCTAJUIM3alus
(oTBepeBaHue),  KUMEHHWE,  Tervlonepenadya  (TEIUIONPOBOJHOCTh,  KOHBEKIIHS,
U3JIy4yeHHE); dJEKTpU3alus TeJl, B3aUMOJEHCTBHUE 3apsiioB, NEHCTBUS 3IEKTPUUECKOTO
TOKa, KOPOTKOC 3aMbIKAaHUC, BSaHMOJIefICTBHe MAarHuToB, HeﬁCTBHe MAarHmuTHOTO IIOJIsA
Ha IMPOBOJHUK C TOKOM, DJICKTPOMarHUTHas I/IH)IYKHI/ISI) IO OMHMCAHHIO UX XapPAKTCPHBIX
CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPHUPYIOLINX JaHHOE (PU3NUECKOE SBIICHNUE;
pacrno3HaBaTh C MOMOIIBIO TEAarora MPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUI
B OKpYyXaromemM MHPE, B TOM YHCIIC (bmnqecm/le ABJICHUS B NPHUPOAC: MTOBECPXHOCTHOC
HATsOHKCHHUE W KAIMWJUJIAPHBIC ABJICHUSA B MPUPOJAC, KPUCTAIbI B MPHUPOAC, HU3TYUCHUC
Connia, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, HHes,
CHEra; JJICKTpUYEeCKue SIBJICHUS B aTMocdepe, SJIEKTPUUECTBO >KHMBBIX OPraHHU3MOB;
MarHuTHOE ToJie 3eMitH, Aper( MoFOCOB, POJIb MATHUTHOTO TOJIS IS )KU3HU Ha 3emiie,
MOJISIPHOE CHSIHUE; TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B Y4€OHYIO, BBIICISTh
CYyILIECTBEHHbIE CBOIMCTBA/MPU3HAKN (PU3NYECKUX SBICHUII;

OTHCHIBATh MOJ] PYKOBOJCTBOM Ilefarora ¢ oOCyXKIEHHEM IjlaHa paboThl M3ydEHHbBIE
CBOMCTBaA TeJl U PU3NYECKHE SBICHUS, UCTIOIb3Yys (U3NUYECKUE BETUUYHUHBI (TeMIiepaTypa,
BHYTPEHHSISI DHEPrus, KOJMYECTBO TEIUIOTHI, yJeibHas TEIUIOEMKOCTh BEIIECTBA,
yllenbHas TeIJIoTa IUIaBJICHUs, YelbHas TeIioTa MapooOpa3oBaHus, yAedbHas TeIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOW  MAIIMHBI,
OTHOCHUTEIIbHAs BJIIAXXHOCTh BO3/yXa, JIEKTPUUYECKUN 3apsll, CHJIa TOKa, JNEKTPUUYECKOe
HamnpspKeHHe, COMPOTHUBIICHUE TPOBOAHMKA, YACIBHOE COIIPOTUBIICHHUE BelllecTBa, paboTa
Y MOITHOCTH 3JIEKTPUYECKOTO TOKA); MIPH OMHCAHUU MPAaBUIBLHO TPAKTOBAThH C MOMOIIIBIO
nefgarora (pU3MYECKUl CMBICI HCHOJB3YEMbIX BEIUYUH, OOO3HAUEHUS W EAWHULIBI
(bu3MUeCKUX BENWYHH, HAXOIUTh (OPMYIbI, CBS3bIBAIOLIME JaHHYIO (PU3UMYECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpadUKd H3YYEHHBIX 3aBHUCHUMOCTEH
(bu3MYECKUX BENYHH;

OTIPEIeNIATh IOCJIe MPEABAPUTENBHOTO OOCYXJEHHsI C TIearoroM CBOWCTBAa Te,
¢buznueckue SBIEHUS U TPOIECCHI, UCMOIB3yd OCHOBHBIC MOJIOKEHUS MOJIEKYISIPHO-
KMHETUYECKOW TEeOpUHM CTPOEHHS BEIIEeCTBA, NPUHILHUI CYMEPHO3UIMH Moyiel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3aps/a, 3akoH OMa Jyid y4acTKa LeTu, 3aKOH
IDicoyna—/lenya, 3aKOH COXPAHEHUsS DJHEPrUU; IMPU HTOM HAXOAUTh CJIOBECHYIO
(hOpMyITHUPOBKY 3aKOHA U €ro MaTeMaTU4YeCKOEe BBIPAKEHHE C OMopoil Ha HUPOBHIE
o0Opa3oBaTeNbHbIE PECYPCHI;

COOTHOCHUTH TIOJI KOHTPOJIEM Iefaarora (pu3Mveckue Mmporecchl U CBOHCTBA Tell, B TOM
YHUCJI€ U B KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, MpU MOMOIIU
MeJarora BBISBIATH MPUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH OOBsSCHEHUE u3 1-2
JOTUYECKUX IIIaroB C OMOpOM Ha 1—2 W3y4eHHBIX CBOWCTBA (DU3MUECKUX SIBICHUU,
(U3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;



pelath TUIOBbIE pacuéTHble 3a7aud B 1—2 JEHCTBUS € ONOPON Ha alrOpUTM,
MpeIBapUTENILHO Pa300paHHBI COBMECTHO C MEAAaroroM, MCIOJIb3ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBalOIIME (PU3MYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33Ja4 3allMChIBATh
KpaTKoe YCJIOBHE, BBISBIATH HEJOCTATOK JAaHHBIX JUIA PEUICHHS 3aJadd, BHIOMPATh
3aKOHBI U (POPMYJIBI, HEOOXOMMBIE IS €€ PEUIeHus], TPOBOIUTH PACUETHI M CPABHHBATH
[IOJIy4E€HHOE 3HaYeHHE (PU3NYECKON BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

HMMETh IPEJICTaBICHUE O MpobIeMax, KOTOPbIe MOYKHO PELIMTh IIPHU MOMOIIU (PU3HUECKUX
METO/IOB IOCJI€ IPEIBAPUTEIILHOTO OOCYXIECHUS C IENaroroM; HMCHOJb3ys OIHMCAaHUE
HCCIIEIOBAHUS, BBIACIATh MPOBEPSIEMOE MPEAIOJIOKEHNUE, OLEHUBATh IPaBUIBHOCTh
MOPsIZIKA TPOBEICHUS UCCIIEA0BAHNS, AETIaTh BbIBObL;

YMETh HaXOJWUTh C MCIOJIb30BaHHEM LIU(POBBIX 00pa30BATEIbHBIX PECYPCOB OMBITHI IO
HaOMIOJICHUIO (QU3NYECKUX SBICHUM WM (PU3MUECKUX CBOWCTB Tenl (KanmWUIspHbIE
SIBJIICHUS, 3aBUCHUMOCTbH JIaBJICHHUS BO3JyXa OT €ro o0bEéMa, TeMIlepaTypbl; CKOPOCTU
npotecca OCTBhIBaHUS/HArpPEBaHUS npu U3ITyYeHUH oT 1BeTa
M3ITy4aroulei/moriaomnaroiei moBepXHOCTH; CKOPOCTh NCIIAPEHUS BOJIbI OT TEMIIEPATypPhl
KUAKOCTH W IUIomaad €€ IMOBEePXHOCTH; OJJIEKTpU3alMs Tell U B3auMOJICHCTBHE
ANEKTPUYECKUX 3apsiioB; B3aMMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BU3yalU3allUs
MarHUTHBIX TOJI€H MOCTOSHHBIX MarHUTOB; JIEHCTBUS MarHUTHOTO IOJIS Ha MPOBOJIHUK
C TOKOM, CBOMCTBAa DJICKTPOMArHWTa, CBOMCTBA JJIEKTPOJBUTATEINS TMOCTOSHHOTO TOKA):
dbopMmynupoBaTh ~ MHpOBEpsieMble  MPEAINOJIOKEHHS, COOUpaTh  YCTaHOBKY U3
MPEII0KEHHOT0 000pYAOBaHMUS C ONOPOM Ha CXEMY;ONUCHIBAaTh XOJ OINbITa H
(hopMynupoBaTh BHIBOIBI O] PYKOBOJICTBOM I€Arora;

HMMETh MPEJICTaBICHUS O U3MEPEHUH TEMIIEpaTypbl, OTHOCUTENLHOM BIaXXHOCTH BO3yXa,
CHJIBl TOKa, HANpPsHKEHHUS C MCIOJIb30BAaHHMEM AaHAJOTOBBIX HPUOOPOB M JATUMKOB
(Gu3n4ecKux BEJWYMH; MPU MOMOINM IeAarora CpaBHUBATh PE3yJbTaThl M3MEPEHUH ¢
y4€TOM 3a/IaHHOU a0COJIFOTHOM MOTPEITHOCTH;

IIPOBOJIUTh COBMECTHO C IE€JAaroroM HCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (U3MUECKOM
BEJIMYUHBl OT JPYrOod C UCMHOJb30BAaHUEM MPSAMBIX H3MEpPEHHH (3aBUCUMOCTb
CONPOTHBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAM IIONEPEYHOIO0 CEYEHUS U
YIEIbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJHUKA; CHJIBI TOKAa, WIYLIETO Yepe3
IIPOBOJHMK, OT HAIPSDKEHUS Ha IPOBOJHUKE; HCCIECJOBAaHHUE IOCIEIOBATEIBHOTO U
HapayIeIbHOr0 COEAMHEHUH NPOBOJHMKOB): IUIAHUPOBATh MCCIEIOBaHUE, COOMPATh
YCTaHOBKY M  BBIIOJHATH M3MEPEHMs] II0J PYKOBOACTBOM IIeJarora, Cienys
IPEUI0KEHHOMY IIJIaHy, (UMKCHUPOBATh pe3yibTaThl MOJYYEHHONW 3aBHCUMOCTH B BUJE
TaOaMLl ¥ rpadUKoB, JeaaTh BHIBOJBI 10 PE3yJIbTaTaM MCCIEIOBAHUS MOCIE OOCYXKICHUS
C MEeIaroroM;

COOTHOCUTb KOCBEHHBbIE H3MEpeHUs (PU3MYecKUX BeIUYuH (yJesibHas TeII0EMKOCTh
BELIECTBA, CONPOTUBIICHHE MPOBOJIHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPHUECKOrO TOKA): C
[IOMOIIbI0  Mefarora IUIAHUPOBaTb HM3MEpPEHHs, CcoOMpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEAys IIPEITI0KEHHOW HHCTPYKLUH, U BBIYMCIIATD 3HAYCHUE BEINYUHBIL;
coOuoaTh MpaBWila TEXHUKHM O€30MaCHOCTH MpH  paboTe C  J1abopaTOpHBIM
000pyZIOBaHUEM TOCIIE MPEABAPUTEIHLHOTO 00CYKICHHS C TIeIaroroMm;

COIMOCTABJIATh C IOMOINBIO MeJarora MPUHIMIIEI JEHCTBHS M3Y4YE€HHBIX NPUOOPOB
U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX OMUCAHUA (B TOM YHUCIIE: CUCTEMA OTOIICHHS
JIOMOB, TUTPOMETp, MapoBasi TypOUHa, aMIIEPMETp, BOJBTMETP, CUETUUK DIEKTPHUUECKOM
SHEPIUH, 3JIEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTeNbHbIE  3JIEKTPONPUOOPHI
(mpumepsl), BIEKTPUYECKHE TNPEAOXPAHUTENH; DJIEKTPOMArHUT, 3JIEKTPOJIBUTATENb
MIOCTOSTHHOTO TOKa), MCIOJb3ys METOJAMYECKHE MaTephalbl O CBOMCTBaX (PH3MUECKUX
SBJICHUH U HEOOXOJUMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh TIOCJIE IPEIBAPUTEIBHOTO OOCYKJIEHHS C TeJaroroM MpocCThble
TEXHUYECKUE YCTPONCTBA M H3MEPUTENbHBIE MPUOOPHI MO CXeMaM U CXEMAaTUYHBIM
pUCYHKaM (KHAKOCTHBIM TEPMOMETpP, TEPMOC, INCUXPOMETP, TMIPOMETP, IBUTATEIb



BHYTPEHHETO CrOpaHMsi, 3JEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMBbl 3JIEKTPUUECKUX
Leneid C IMOcCiel0oBaTebHBIM UM apajulebHBIM COEAMHEHHEM 3JIEMEHTOB, COOTHOCS
yCIIOBHBIE 0003HAUYEHUS 3JIEMEHTOB AJIEKTPUUYECKHX IIETICH;

OPUBOAUTH  MPHUMEPHI/HAXOAUTh  WHPOpPMALMIO O  MpUMepax  MPaKTHYECKOTO
UCIOJIb30BAHUS (PU3UYECKMX 3HAHUM B TIOBCEJHEBHOM JKM3HM JJs 0O0€CIeUYeHUs
0€30MacHOCTH IpU OOpalleHHH C [pudopaMM U TEXHUYECKHMMHU YCTPONHCTBaMH,
COXPAHEHHUS 37J0POBbs U COOJIIOJIEHUSI HOPM 3KOJOIMUECKOI0 MOBEACHUS B OKPYKaroIen
cpene;

OCYIIECTBIISITH C TMOMOMIBIO TeAarora MOMcK MHGOpMAu (U3UIECKOTO COICpPKAHUS
B ceTu MIHTEepHET, Ha OCHOBE UMEIOLUXCS 3HAHUHM U ITyTEM CpaBHEHUS JOMOJIHUTEIbHBIX
WCTOYHHUKOB BBIJIENISATH MH(DOPMAIMIO, KOTOPAs SBISETCS MPOTUBOPEUYNBOM WIIA MOXKET
OBITH HEJIOCTOBEPHOM;

WCII0JIb30BaTh MPU BBIMOJIHEHWU Y4Y€OHBIX 33JaHMM OTOOpPaHHYIO NEAAroroM Hay4dyHO-
MOMYJISIPHYIO JTUTEPATypy PU3NUYECKOTO COJIEpKaHus, CIIpaBOYHbIE MaTEepPHaJIbl, pECYpPChI
cetu VHTepHeT; BiajgeTb NpUEMaMH KOHCIEKTUPOBAHMSI TEKCTa, NpeoOpa3oBaHUs
nHpopMallui W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYI'yIO C OINOpPON Ha alrOPUTM U
YTOYHSIOLIUE BOIIPOCHI ME€1arora;

co3/aBaTh MOJ| pPyKOBOJICTBOM Ie/larora ¢ o0CyX/eHueM IIaHa paboThl MUCbMEHHBIE U
KpaTKue YCTHbIE cooOuieHusi, o0oOmias uHGOpMalMi0 M3 HECKOJIbKUX HCTOYHHKOB
(u3NUecKoro coJep)kaHus, B TOM UHCIE MyOIMYHO TPEJCTABIATH PE3YJAbTaThl
MIPOEKTHON MJIM MCCIIEIOBATEIBCKOM JESITENbHOCTH; MPU 3TOM T'PaMOTHO HCIOJIB30BaTh
W3YYCHHBI TOHSATUHHBIN anmapaT Kypca (U3HKH, COIMNPOBOXKAATh BBICTYIUICHHUE
MpEe3EHTalNEN;

IIPU BBIMOJHEHUHM YYEOHBIX MPOEKTOB M MCCIEJOBAHUN (M3MUECKUX IPOLECCOB IO
PYKOBOJACTBOM TI€Jlarora pachnpeieniarb OO0s3aHHOCTH B TIpYyNIE B COOTBETCTBUM C
IIOCTABJICHHBIMM  3aJa4aMH, CJICOUTh 3a BBINOJHEHUWEM IUIAHA [JCHUCTBUH U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLEHMBAaTh COOCTBEHHBIM BKJIaJ B JESITEIbHOCTb
IPYyNIBI; BBICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, IPOSBISAS TOTOBHOCTb
paspeniath KOH(IUKTHI.

9 KJIACC

[IpenmerHbie pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y

00yyaroumxcs yMeHHIA:

OpUEHTHPOBAThCS B MOHATHSIX W ONEpPUpPOBaTh MMM Ha 0a30BOM YpOBHE: CHCTEMa
oTcuéTa, MaTepuaibHas TOYKa, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOIo
nBUKeHHs, nedopManus (ynpyras, [JacTHUECKas), TPEHUE, YEHMPOCMpeMumenbHoe
YCKOpeHue, HEBECOMOCTb U TEPEerpy3KH; LEHTP TSHKECTH; aOCOMIOTHO TBEpIOE Telo,
LEHTP TSHKECTU TBEPAOTO Teja, paBHOBECHE; MEXaHUYECKHE KOJIeOaHHs U BOJIHBI, 3BYK,
nH(}Pa3BYK U YIbTPA3BYK; JIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30pPYKOCTh U JaJbHO30PKOCTb, CHEKMpbl UCNYCKAHUAL U No2loujeHus; anbda-,
0era- ¥ raMMa-u3JIy4eHHsI, U30TOIIbI, siAepHAs SHEPreTUKa;

COOTHOCHTH SIBIIEHUS TIOCTIE MPEBAPUTEIHLHOTO 00CYKIEHUS C TIEAaroroM (paBHOMEpPHOE
U HEpPaBHOMEPHOE MPAMOJIMHENHOE [IBU)KEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
NIBUKEHHE, CBOOOJHOE TMaJeHHe TeJl, PaBHOMEPHOE [BIDKEHHE [0 OKPYKHOCTH,
B3aMMO/ICHCTBUE TeJl, peaKTUBHOE JBMKEHHE, KOJIe0aTeNbHOE ABIKEHUE (3aTyXarolIe 1
BBIHYXJICHHbIE KOJeOaHusl), pPE30HAaHC, BOJHOBOE JBWKEHHE, OTpPaKCHHE 3BYKa,
MPSIMOJIMHENHOE pacHpoCTpaHEHUE, OTPAXEHUE M MPEJOMIIEHHE CBETa, IOJIHOE
BHYTpEHHEE OTpa)XCHHE CBETa, pa3joKeHUe OeIoro cBeTa B CHEKTP M CIOXKEHUE
CHEKTpaJIbHBIX  I[BETOB, JUCIEPCUS  CBETA, €CTECTBEHHAas  pPaJUOaKTUBHOCTb,
BO3HUKHOBEHME JIMHEMYATOTO CIEKTpa H3JIy4YeHHUs1) IO OINUCAHUI0O HMX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUIECKOE SBIICHUE;



pacro3HaBaTh C MOMOIIBIO IEJarora MpPOSIBICHUE H3YyYCHHBIX (PU3MUYECKUX SBICHHUH
B OKpyXKarolmeM Mupe (B TOM 4Yucie (U3NYECKUe SIBJICHHUS B TPUPOJE: NPHIUBBI U
OTJIUBBI, JBWKeHUE IulaHeT COJHEYHOM CHCTEMbI, PEAKTUBHOE JBW)KEHHME JKUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB YKMBOTHBIMH, 3€MIIETPSICEHHUE, CEHCMUYECKHUE BOJIHBI,
LIyHaMH, 3XO, LIBETa TEJ, ONTUYECKUE SBJICHUS B NPUPOJE, OMOJIOTHYECKOE JECHCTBUE
BUJMIMOTO, YNbTPa(UONETOBOTO M PEHTTEHOBCKOTO M3JIyYEHHH; €CTECTBEHHBIH
panuoaKTUBHBIM (DOH, KOCMHUYECKHE JIy4H, PaJMOAaKTUBHOE H3JIyuYe€HHE TPHUPOIHBIX
MUHEpAJIOB; AECHCTBUE PATUOAKTUBHBIX M3JIyUEHUN Ha OpPraHu3M 4YeJIOBEKa), IPU 3TOM
10T PYKOBOJICTBOM I€Aarora MmepeBoAUTh MPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA/MPU3HAKN (PU3HUECKHUX SIBICHUH;

ONMCHIBATh MOJ] PYKOBOJCTBOM II€Aarora ¢ OOCYXJIE€HUEM IUIaHa pabOThl U3Y4EHHbIE
CBOMCTBa Ten M (U3NYECKHE SBJICHUSI, UCIOJIb3YS (DHU3MUECKHE BETUYMHBI (CpelHAs U
MTHOBEHHAsl CKOPOCTb TeJla P HEPABHOMEPHOM JBUKEHHUH, YCKOPEHHUE, ITepeMelleHuE,
MyTh, YIJOBas CKOPOCTb, CHJIa TPEHHUS, CWJIa YHPYTOCTH, CHJIa TSHKECTH, YCKOpPEHUeE
CBOOOJHOTO MaJieHus!, BEC Tejla, UMITYJIbC Tela, UMITYJIbC CHIIbI, MEXaHWYeCcKas paboTa U
MOIIIHOCTh, TOTEHIMANbHAs SHEpPrHsl Teja, MOAHSITOrO HaJ TMOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHAS JHEPrusi CKaToM MNpPYKHUHbI, KHUHETUYECKash DHEPrus, MOoJIHas
MEXaHHWYeCKasl PHEeprus, MepuoJ U 4yacToTa KojJebaHui, IJIMHa BOJIHbI, FPOMKOCTh 3ByKa
U BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTeNlb MPEIOMJICHUSI Cpeibl); IPU OMUCAHUH C
MOMOIIBI0 YYUTENs] MPABWIBHO TPAKTOBATh (PU3UUYECKUIM CMBICT HUCHOJIB3YEMbIX
BEJIMYMH, 0003HAYEHUS M €IWHULBI (U3NYECKUX BEIUYHMH, C OTIOPOH Ha METOIUYECKHUX
MaTepuag HaxOAUTh (OpPMYJbl, CBS3bIBAIOIINE JaHHYIO (PU3UYECKYI0 BEIUYUHY C
IPYTMMU BEJIMYMHAMH, CTPOUTh TpadUKd HM3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYUH;

XapaKkTepu30BaTh IOCIE NPEABAPUTEIBHOIO OOCYXIEHHUS C IEelaroromM CBOMCTBa Tel,
¢u3nyeckue SBICHHUS M IPOLECCHI, MCIOJb3ySd 3aKOH COXPAHEHUS HSHEPIUH, 3aKOH
BCEMHUPHOIO TATOTEHUS, NPUHLUUI CYNEPNO3ULUN CHJI, NPUHLIUI OTHOCUTEIBHOCTH
lNanunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCa, 3aKOHBI OTPAXKEHUS H
IIPEJIOMJIEHHUS] CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOI0 U MACCOBOI0 YHCEI MPH SACPHBIX
peakuMsx; Mpud 3TOM HAXOJUTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa U €ro
MaTeMaTHYECKOE BBIPAKEHHUE C ONIOPOH Ha HU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI;
COOTHOCHUTBH IOJI KOHTpOJIEM Iejnarora (pu3ndeckue Mpolecchl U CBOWCTBA T€Jl, B TOM
qHcJe U B KOHTEKCTE CUTYyalluil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IIPH
MIOMOIIM T€Jarora HpPUYMHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTh OOBsCHEHHE M3 2—3
JIOTHYECKHUX IIIaroB ¢ OMOpod Ha 2—3 H3yYEHHBIX CBOMCTBAa (PH3WUYECKUX SIBJICHHM,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh THUIOBBIE pacuéTHbE 3aJauyd B 1—2 JeWCTBUS € OMNOPOM Ha aAIrOpUTM,
IPEJBApUTENILHO pa300paHHBI COBMECTHO C, MCIOJB3Ys 3aKOHBI U (OPMYIIBL,
CBsI3bIBalOIME (PU3MYECKHE BEMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33aJauyl 3allUChIBATh
KpaTKoe yCJIOBHUE, BBISABIATH HEAOCTAIOLIUE UM U30BITOUHBIE JaHHBIE, BEIOUPATh 3aKOHbI
U (opMyIbl, HEOOXOIUMBIE ISl PELIeHUs], TPOBOAUTH PACUETHI U OLIEHUBATH C IOMOILBIO
YUUTENS peaIuCTUYHOCTD MOTY4Y€HHOT'O 3HAaUeHUs (PU3HMUECKO BETMUUHBI;

UMETb MPEeJICTaBIEHHE O MPoOiIeMaX, KOTOPbIE MOXKHO PELIUTh MPU HOMOIIU (PU3NUECKUX
METO/IOB; UCIIOJIb3Ys ONMCAHUE UCCIIEIOBaHMS, MOCIe NPEABAPUTENHLHOIO 00CYXKACHUS C
MIEJaroroM BBIIEIATh IPOBEPSEMOE NIPEATIONOKEHHUE, OLIEHUBATh IIPABUIILHOCTD MOPSIIKA
IIPOBEJICHUSI  MCCIEAOBAaHUSA, J€JaTb BBIBOABI, HHTEPIPETUPOBATh  PE3YJIbTAThI
HaOJI0IEHUI U OTIBITOB;

yYMETh HaXOJUTh C MCIOJIb30BaHUEM IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHI MO
HaOr0IeHUI0 (PU3UYECKUX SBICHUM MM (PU3NYECKUX CBOWCTB Tel (M3yuyeHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs HHEPIruu; 3aBUCHUMOCTh IepHoJa KoJeOaHHi
MPYKUHHOTO MasTHHKA OT MAaccChl Ipy3a M JKECTKOCTH NPYXUHBI U HE3aBHUCUMOCTBH OT
aMIUTUTYAbl MaNbIX KoJeOaHMii; NMpsAMOIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3JIOKEHHE



0eJ0ro cBeTa B CHEKTP; 3yUYeHHE CBOMCTB M300paKeHUs B IUIOCKOM 3epKajie M CBOWCTB
M300pakeHUs MpeaMeTa B COOMparoNIel JIMH3€e; HAOMIOACHNE CIUIONTHBIX U JIMHEWYAThIX
CIIEKTPOB M3JIYYEHUS): CAMOCTOSITEIILHO COOMpATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000Opy/lIOBaHUS C OMOPOM HA CXEMY;ONHUCHIBATh XOJ ONbITA M €ro Pe3yJIbTaThl,
(hopMyITHpOBaTh BHIBOIBI TIO]] PYKOBOJICTBOM II€arora;
MIPOBOJUTH IMPU HEOOXOJAMMOCTH CEpPHUI0 MPSAMBIX H3MEPCHHI, OIpeAeNsisi CpeaHee
3HAUCHUE W3MEPSEMOW BEIMUYUHBI ((YOKYCHOe paccmosnue cobupaowei JTUuH3bl);
000CHOBBIBAThH BBIOOP CIIOCOOA H3MEPEHUS/U3MEPUTEIILHOTO TIPHUOOpa;
MIPOBOJMTH COBMECTHO C TIEIarOrOM HMCCIICIOBAHHUE 3aBUCUMOCTEH (PU3NICCKUX BEITMYUH
C WCTIOJIB30BAaHUEM TMPSMBIX HW3MEPCHHH (3aBUCHMOCTH IIyTH OT BPEMEHU IPHU
PaBHOYCKOPEHHOM JIBIDKCHMHM 0€3 HadalbHOM CKOpPOCTH; TMepuoja KoJieOaHUMU
MaTeMaTHYeCKOr0 MasTHUKA OT JTMHBI HUTH, 3aBHCHMOCTH YTJia OTPAKCHUS CBETA OT
yria TaJeHuss W yriia TMPeOMIICHHUS OT yIjla TaJeHHs): TOcie OOCYXKACHHUS IO
PYKOBOJICTBOM  TIefjarora  IUTAHUPOBATh  HCCIENOBaHWE, COOMpaTh  yCTaHOBKY,
(buKcHpOBaTh PE3yALTATHl TMOJYUYECHHON 3aBUCUMOCTH (DU3MYECKHX BEIIMYUH B BUJIC
TaOJUI] ¥ TPAPUKOB, JIEIATh BEIBOJIBI 110 PE3YyJIbTaTaM HCCIICIOBAHMS;
COOTHOCHTh KOCBEHHBIC HW3MEpEHUs (U3MUECKUX BEIMYUH (CPEIHSSI CKOPOCTh U
YCKOpPEHHE Tejla MPU PAaBHOYCKOPEHHOM JIBM)KCHUH, YCKOPEHHE CBOOOJHOTO TaJICHUS,
KECTKOCTh TPYKHHBI, KOIPPUIIUCHT TPEHHSI CKOJBKCHHS, MEXaHW4eckas paboTa
Y MOIITHOCTh, 4YacTOTa W TIEPHOJ] KOJICOAHWHA MAaTeMaTHYeCKOrO0 W MPYKUHHOTO
MasITHUKOB, ONITHYECKasi CHJa COOMpPArOIIEH JIMH3BI, PAIUOAKTUBHBIN (HOH): C TTOMOIIBIO
mejarora IJIAaHUPOBATh W3MEPEHHsI; COOMpPATh ASKCIEPUMEHTAJIBHYIO YCTAaHOBKY U
BBITIOJTHATh HM3MEPEHUs, CIeAys MPeIIOKEHHOW HWHCTPYKIIMH, BBIYHACIATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATh MOJTY4YEHHBIE PE3YyNbTaThl C YUETOM 3aJaHHOW MOTPEIIHOCTH
U3MEpPEHHUI;
coOmomaTe TpaBWJia TEXHUKH O€30MacHOCTH Tpu  paboTe C  J1abopaTOPHBIM
00opynoBaHKEM TOCTIE MPEABAPUTETHLHOTO OOCYKICHUS C MeIaroroM;
COTMOCTABJATh C IOMOIIBIO IEarora OCHOBHBIE MPU3HAKH M3YYCHHBIX (PUINUYECKUX
MoJeneii: MaTepuaibHas TOYka, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIN HCTOYHHUK CBETA,
Jy4, TOHKas JIMH3a, [UIaHETapHas MOJelb aTOMa, HyKJIIOHHAas MOJENb aTOMHOTO sijipa ¢
OTOPOM HAa METOAMYECKUE MaTepUabl;
XapaKTepU30BaTh IOCIE MPEABAPUTEIBHOIO OOCYXKAEHUS C MEeAaroroM IMPHHIIMIIBI
JeMCTBUS U3y4EHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMIOPOM HA UX ONHCaHUA (B
TOM 4YHCJIE: CIUAOMETP, JATYUKHU MOJI0KEHHUSI, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JIO0T,
OUYKH, TepuckKom, ¢oToanmapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOIN, J03UMETD,
kamepa BunbcoHa), ncnosb3ys nudpoBbie 00pa3oBaTeIbHbIE PECYPCHI;
WCII0JIb30BATh 0] PYKOBOJICTBOM II€JJarora CXeMbl U CXeMaTUYHbIE PUCYHKU U3yUCHHBIX
TEXHUYECKUX YCTPOWUCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTHYECKHX MPOLECCOB
IpU  peUIeHNH Y4eOHO-TIPAaKTUYECKUX 3a]ad; ONTHUYECKHE CXEeMbl Ui TOCTPOCHUS
M300pakeHil B IJIOCKOM 3epKalie M coOuparomiei TuH3e;
MPUBOJUTh  MPUMEPHI/HAXOOUTh  HH(pOpMaLMIO O  MpuUMepax  MPaAKTUYECKOTO
WCIOJIb30BaHUs (PU3UYECKHX 3HAHWA B TIOBCETHEBHOW JKM3HHM M 00ecredeHUs
0€30MacHOCTH TMpH OOpalleHHd C MpudopaMH W TEXHUYECKHMMH YCTPOICTBaMH,
COXPaHEHUS 37I0POBbS U COOIIO/IEHUSI HOPM SKOJIOTHYECKOTO MOBEACHHS B OKPYXKAIOIIEH
cpene;
OCYILIECTBIISTh TMOJ] PYKOBOACTBOM TMejmarora moHWCK uWHGOpManuu (GU3NIECKOTO
colepkanus B cetu HHTepHET, caMOCTOATEeNbHO (GOPMYIHPYs MOUCKOBBIA 3ampoc,
HaXOJHUTh IYTH OIpEAeTCHHs] JOCTOBEPHOCTH TMOJNYy4EeHHOM WHGOpPMAIMH Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOTIOTHUTEIHHBIX HCTOUYHUKOB;

— WCIOJIb30BaTh TMPH  BBITIOJIHEHWH Y4eOHBIX 3allaHUil  OTOOpaHHYIO

neaaroroM HaydYHO-NONYIISIPHYIO JIMTCPATYPY q)HBI/II-ICCKOFO COJACpIKaHud, CIIPABOYHBLIC



MaTepuaisbl, pecypcbl ceTu MHTepHeT; BiageTh npuéMaMy KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus WH(GOPMAIMK U3 OJHOM 3HAKOBOW CHCTEMBI B JIPYT'YIO C ONOpPOi Ha
QITOPUTM M YTOYHSIOLIME BOIPOCHI IIEAArora; co31aBarhb I10J PyKOBOJICTBOM II€AArora ¢
oOCYyKJeHHEeM TIulaHa paboThl TMHCBMEHHBIE ¥ YCTHBIE COOOIIEHUS Ha OCHOBE
nHpOpMAIIMA W3 HECKOJBKAX HMCTOYHUKOB (PH3MUECKOTO COJACP)KAHUS, ITyOJINIHO
MIPEICTABIATh PE3YNbTAThl IPOEKTHOM WM UCCIIEOBATENbCKOM NEATEIbHOCTH; IPU 3TOM
IPaMOTHO KCII0JIb30BATh W3YYEHHBIN MOHATUIHBIN alnapar u3y4aeMoro pasziena Gpu3nKu

U COMNPOBOXKJATh BBICTYIJICHHME INpe3eHTaluuell ¢ Y4€TOM OCOOEHHOCTEH ayJUuTOpUU

CBEPCTHHKOB.
Paznen Tema Kommnuectso B TtoMm uucie B ToMm uuciie
4acoB 1a00PaTOPHBIX | KOHTPOJIBHBIX
paboT pabot
7 kaacce
1. Brenenune ®usnka u puzndeckue 4 1 -
METO/IbI H3yUCHHS TIPUPOIBI
2. [lepBoHayaIbHBIE CBEACHUS O 5 1
CTPOCHUH BEIEeCTBA
3. Bsaumonencrsue Ten 21 4 2
4. JlaBiieHME TBEPIBIX TEJ, )KUAKOCTEN U 20 1 2
ra3zoB
5.  [PaboTa u MOITHOCTB. DHEPTHUsI 14 1 0
6. |[Pezepm 4 0 1
HToro 68 8 5
8 kuacce
1. [TeruoBbie siBNEHUS 12 1 1
2. [3MeHeHue arperaTHbIX COCTOSIHUI 11 1
BEIECTBA
3. [DneKTpuvecKue sBICHHS 27 5 1
5. [DneKTpOMarHUTHbBIC SBICHUS 7 1 0
6. |CBeToBbIC SIBIICHHS 7 0 0
7. [lloBTOpeHue 3 0 1
8. [Pe3eps 1
Htoro 68 8 4
9 ki1ace
1. [3aKOHBI B3aUMOJICHCTBUS U JABIKEHUS 35 2 2
Te
2. |[MexaHu4yecKkue KoJeOaHus ¥ BOJTHBI 15 1 1
3. [DNeKTpOMarHuTHOE MoJje 25 2 1
4. |CTpoeHne aToMa M aTOMHOTO SIIpa. 14 2 1
Vcriosib30BaHKEe SHEPTHUH AaTOMHBIX
A71ep
5. [Crpoenwue u »Botonus BeeneHHoOU 8 0 0
Pezeps 5 0 0
HUroro 102 7 5
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