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1. INosicHUTeIBLHAA 3aNMHCKA

ApanTupoBaHHasi padouyasi mporpamMma no pusuke 1Jst 00y4aOIMMNXCs € 3aJePKKOM
ncuxuyeckoro pasputus (najsee — 3IIP) Ha ypoBHe OCHOBHOro 001ero o0pa3oBaHus
MOATOTOBJICHA HA OCHOBE:

- @enepaabHOr0 TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHJapTa OCHOBHOTO OOIIETO
obpazoBanus (IIpukas Munnpocemnienus: Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBoM toctuninu Poccuiickoit deneparnuu 05.07.2021 1., per. Homep 64101) (nanee
— ®I'oC 000);

- AnanTHpoBaHHOW OCHOBHOW 00pa30BaTENBHOW TPOTPaMMBI  OCHOBHOTO  OOIIETO
o0pa3zoBaHMs 00ydarOIIMXCs € 3aepKKOi ncuxmueckoro passutus (mazee — AOOIT OO0
311P);

- Paboueii mporpamMmbl OCHOBHOTO o00mIero oOpa3zoBaHMs IO mpeamery «Pusukay;
Konnenmuu mpenogaBanust ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTEIbHBIX
opranmzanusx Poccuiickoit denepanuu, peanu3yrolux OCHOBHBbIE 00Ie00pa3oBaTeIbHbIE
MIPOrpaMMBbl;

- IlpumepHoil mporpaMMbl BOCHUTaHHUS, C YYETOM pACIpEeAe]eHHBIX II0 KjaccaM
MpOBEpsiEeMBIX TpeOOBaHMNM K pe3yibTaTaM OCBOEHHS AJanTHUPOBAaHHOW OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIETr0 00pa3oBaHMs 00YYarOIUXCs C 3a1ePKKOM
MICUXUYECKOTO Pa3BUTHSL.

O0mas xapakTepucTuKa y4yeOHOro npeamera «@usznka»

Y4eOHbIit peaMET «Duzukay SIBJISIETCS CHUCTEMOOOPa3yIOIIUM TUTST
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHe 3aKOHBI MHUPO3JAHUS SBISIOTCS
OCHOBOI coziepKaHMsI KypCOB XUMUH, OMOJIOTHH, Teorpapuu 1 acTpoHoMHUH. Pu3KKa BOOpYKaeT
o0yJaroluxcs Hay4YHbIM METOI0M TO3HAHHUS, TTO3BOJIIOIINM MOTy4aTh OOBEKTUBHBIE 3HAHUS 00
OKpY>KaIoIlleM MUpE.

[IpenmeT MakcMManbHO HampaBlieH Ha (OPMUPOBAHHME HHTEpeca K MPUPOJHOMY U
COLIMAJIbHOMY MHUpY, COBEPIICHCTBOBAHNE IT03HABATEIBHON JIeATENbHOCTH oOyuatomuxcs ¢ 3I1P
3a CUYeT OBJIAJICHHUS] MBICTUTENBFHBIMA OIEpalUIMHU CpaBHEHUS, OOOOIIEHUS, pa3BUTHE
CIOCOOHOCTH apTyMEHTHPOBATh CBOE MHEHHE, (OPMHUPOBAHHE BO3MOXKHOCTEH COBMECTHOM
NeSITeNbHOCTH.

N3yuenne ¢pusuku cnocoOCTBYeT pa3BuTHIO y oOyuatouuxcs ¢ 3[1P npocrpancTBeHHOTO
BOOOpakeHUs, (PYHKIIMOHAIBHON TPaMOTHOCTH, YMEHHS BOCHPUHUMATh M KPUTHYECKH
aHATM3UPOBATh WHPOPMAIINIO, TIPEACTABICHHYIO B PA3IMYHBIX (hopMax. 3HAUMMOCTh TpeIMeTa
IUIS Pa3BUTHS KU3HEHHOW KOMIMETEHLMU OOYyYaloUIMXCs 3aKII0YaeTcsi B YCBOSGHHH OCHOBBI
¢u3nvecknx 3HAHWHA, HEOOXOAMMBIX JUIS TIOBCEJIHEBHOW JKM3HW; HABBIKOB 3J0POBOTO H
Oe3omacHOro [Js 4ejoBeKa M OKpYXKalollell ero cpenbl oOpas3a Ku3HU; (HOPMHUPOBAHHUU
9KOJIOTUYECKOHN KYJIbTYPHI.

[TporpamMma oTpaxkaer cojaepkaHue oOydeHus npeamery «Du3nKa» € y4eTOM OCOOBIX
oOpa3oBarenbHBIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3I[IP. OBnageHwe JaHHBIM YYEOHBIM
IPEIMETOM NpPEeACTaBIsIeT ONpPEeAeeHHYI0 TpYAHOCTD A oOyuatomuxcs ¢ 3[IP. Dto cBszaHo ¢
0COOEHHOCTSIMH MBICITUTEIIFHON JEATENbHOCTH, TEPUOJMUECKUMH KOJeOAHUSIMA BHHMAaHMUS,
MajabiM 00bEMOM TMaMSTH, HEAOCTATOYHOCTHIO OOIIero 3amaca 3HAHWUW, TMOHMXKEHHBIM
MO03HABATEILHBIM HHTEPECOM M HU3KUM YPOBHEM PEYEBOTO Pa3BUTHSL.

Jlns mpeoponeHus TpyAHOCTEH B M3yueHUU yueOHoro mpenmMera «Pu3uka» HeoOxoauma
ajanranus o0beMa M XapakTepa y4eOHOro marepuaja K IO3HaBaTEJIbHBIM BO3MOXHOCTSAM
JAaHHOW KaTeropuu oOOydaroluxcs, Yy4eT HX OCOOCHHOCTeW pa3BUTHs: HCHOJIb30BaHUE
ATOPUTMOB, BHYTPUIIPEIMETHBIX W MEXKIPEJAMETHBIX CBs3€H, IOCTEIIEHHOE YCIIOKHEHHE
M3y4aeMoro MaTepuana.



JlanHasi mporpaMMa KOHKPETU3HPYET COJEP’KaHUE NPEAMETHBIX TEM B COOTBETCTBHH C
TpeOOBaHUSAMHI 00pa30BATENBHOIO CTAaHIAPTa, PEKOMEHAYEMYIO TOCIIEI0BAaTEIbHOCTh U3YUEHUS
pa3zenoB (U3MKU C YUETOM MEXKIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKU Y4eOHOTrO
mpolecca, BO3PACTHBIX U ICHUXOJOTMYecKHX ocobOeHHocTed oOyuarommuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00111er0 00pa30BaHus, ONpeaesieT MUHUMAIbHBIH HAaOOp OMBITOB, AEMOHCTPALUH,
MIPOBOAMMBIX YUHUTEJIEM B KJIacce, JIa0OpaTOPHBIX pabOT, BHIMOIHAEMbIX 00y4atOIIUMUCS.

Metoanyeckoii OCHOBOW u3yueHHMs Kypca «®Dusnka» Ha ypoBHE OCHOBHOTO OOIIETro
00pa3oBaHMsl SIBJISETCS CUCTEMHO-JCSTEILHOCTHBIM TOIX0J, 00ECIEeYNBAIOIIMKN JTOCTHIKCHUE
JIMYHOCTHBIX, METANpeJIMETHBIX M MPEJAMETHBIX 00pa3oBaTelIbHBIX PE3yJIbTATOB MOCPEICTBOM
opraHmzaluiun AKTUBHOM ITO3HABATEIbHOM ACATCIIBHOCTH O6yanOHH/IXC$I, YTO OYCHb BAXXHO IIPpU
o0yuenun aereit ¢ 3[1P, 17151 KOTOPBIX XapaKTEPHO CHUYKEHUE MTO3HABATEIbHON aKTUBHOCTH.

Henau n 3axa4n u3yyeHusi yueOHoOro npeamera «@uznka»

Obwue yenu w3ydeHust ydeOHOro mnpeamera «Dusmka» TNpencTaBiIeHbl B pabouei
porpaMMe OCHOBHOTO 00111ero o0pa3oBaHusL.

OCHOBHOH TIeTBI0 OOYYEHHS ACTEH C 3aJep)KKOM TMCHXMYECKOTO Pa3BHTHs Ha JaHHOM
MpeAMETe SBIAETCA: TMOBBIINICHUE COLMAJILHOM aJanTaldd JeTed 4epe3 MNpUMEHEHUe
(bU3UYEeCKUX 3HAHWUN Ha MIPAKTHKE.

Jns obOywaromuxcs ¢ 3IIP, Tak ke, kak W A HOPMATHBHO Pa3BHUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIONIMX OCHOBHYIO O0pa3oBaTeIbHYI IMpPOrpamMmy, JOMHUHHUPYIOIICE
3HaYeHHE MPUOOPETAIOT TaKHUE yeu, KaK:

" OCBOCHHE 3HAHWUU O METOJIaX HAYYHOTO TMO3HAHUS MPUPONbI U (HOPMHUPOBAHHE HA ITOU
OCHOBE TPEJICTABICHUI 0 PU3NIECKON KapTUHE MHUPA;

" OBJIQJICHUE YMEHUSMHU TPOBOIUTH HAONIONCHUS TPUPOIHBIX SIBICHHM, OMHUCHIBATH W
00001aTh pe3ynbTaThl HAOMIONCHUHN, UCTIONB30BaTh MPOCThIC H3MEPUTEIbHBIE MPHUOOPHI
JUIST W3ydeHUs (PU3NYECKUX SBICHUN;, TPEACTABIATh PE3YyJIbTaThl HAONMIONCHUNW WITH
U3MEPEeHH ¢ MOMOIIIBI0 TabMuIl, TpaUKOB U BBISIBIATH HA 3TOH OCHOBE IMITMPUUECCKUE
3aBUCUMOCTH; TPHUMEHSTh TMOJMYYEHHBIC 3HAHHUS JUIsl OOBSCHEHHS] Pa3HOOOpa3HBIX
MNPUPOAHBIX SIBIEHUNW U TMPOLECCOB, MPUHLMUIIOB JEUCTBUS BaXKHEHUIIMX TEXHUYECKHUX
YCTPOWCTB, JIJISl peIIeHUs (PU3NUSCKUX 3a/1a4;

" pa3BUTHE  [IO3HABATEJIbHBIX  WHTEPECOB,  WHTEIUIEKTYaJbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEN, CaMOCTOATENBHOCTH B MPHUOOPETEHUH HOBBIX 3HAHUW, MPHU PELICHUU
¢uznyeckux 3a7ad M BBINOJHEHWH  DKCTIEPUMEHTANBHBIX  HMCCICNIOBAaHUN ¢
WCITIOJIb30BaHNUEM MH(OPMAIIMOHHBIX TEXHOJIOTHIA,

" BOCNUTaHHWE YOEKICHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB TMPUPONABI, B
HEOOXOMMMOCTH Pa3yMHOTO HCITOJIb30BaHUS JOCTIDKCHHM HAyKW W TEXHOJOTHH s
TATBHEUIIIETO PAa3BUTHUSL UYEIOBEUYECKOTO OOIECTBA, yBAKEHUS K TBOPIAM HAyKd H
TEXHUKH; OTHOLIEHUS K (PU3MKE KaK K 3JIEeMEHTY O0IIe4esIOBEUeCKOM KyIbTYpPbl;

" JCIHOJB30BAaHME IMOJYYCHHBIX 3HAHUNW M YMEHUN [Js1 pELIEeHUs NPAKTUYECKHX 3ajad
MOBCEHEBHON JKM3HH, OOECIEeYeHUs OE30MacCHOCTH CBOEHW JKHM3HHU, PaAIMOHAIBHOTO
MIPUPOOIIOIH30BAHUS U OXPaHbl OKPYKAIOIIEH CPebl.

JlocTmkeHne 3TUX TeNIe 00eCTIeYMBASTCS PEIICHUEM CIICTYIONTNX 3A0ay.

* 3HakoMcTBO oOydvaromuxcs ¢ 3[IP ¢ meromamu wuccnenoBaHus OOBEKTOB W SIBICHUU
TIPUPOJIBL;

" [pUOOpEeTeHHEe 3HAHWNW O MEXAHMYECKHX, TEIUIOBBIX, DIEKTPOMATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX, (PU3UYCCKUX BETUIMHAX, XapaKTEPU3YIOIIUX ITH SIBICHUS;

* QopmupoBaHHe yMeHUN HaOMOAATh TPUPOAHBIC SBICHHUS U BBINOIHITH OIBITHI,
nabopaTopHbie pabOThl W OJKCIEPUMEHTAIBHBIC WCCICIOBAHUS C HCIOIb30BAHUEM
U3MEPHUTENBHBIX IPUOOPOB, IUPOKO MPUMEHSIEMBIX B IPAKTUYECKOHN KU3HH,

" OBJIQJICHHUE TAKUMU MOHATHUAMH, KaK TPUPOTHOE SBJICHUE, SMITUPUICCKHA YCTAHOBICHHBIN
dakt, mpobnema, TUIOTE3a, TECOPETHUUYECCKUI BBIBOM, PE3YyAbTAT JKCIEPUMEHTAILHOMN
MIPOBEPKHU;



" [OHMMaHHE OTIMYUIl HAay4yHBIX JAaHHBIX OT HENPOBEPEHHOM HH(OpMAIMM, LEHHOCTH
HayKU JUISl yAOBJIETBOPEHUS OBITOBBIX, MPOM3BOJICTBEHHBIX U KYJIBTYPHBIX OTpEOHOCTEN
YeJI0BEKa.

OcobennocTu 0TOOpa M azanTanuu yueOHOro MatepuaJa no pusmnke

OcHoBoit 00yueHus oOyuaromuxcsi ¢ 3[1P Ha mpeameTax ecTeCTBEHHOHAyYHOTO ITUKIIA
ABIISICTCA PAa3BUTHE Y HUX OCHOBHBIX MBICIUTENBHBIX ONepanuil (aHanus, CUHTE3, CpPAaBHEHHE,
000011eHIEe) HA OCHOBE BBINOJIHEHUS DPA3BUBAIOLIUX YHPaXXHEHHUH, (GopMHpoBaHHE MNPUEMOB
YMCTBEHHOM pabOTHI: aHaJIM3 MCXOIHBIX IAaHHBIX, IUIAHUPOBAHHE MaTepualla, OCYIIECTBICHUE
MO3TAITHOTO M MTOTOBOTO CAMOKOHTPOJIS, a TAaKXKE€ OCYIIECTBISIETCS JIMKBUAALMS NMPOOEIOB B
3HAHWSX, 3aKpeIUieHHe W3yYeHHOTO MaTepuaia, oOTpadOTKa alroOpuUTMOB, TOBTOPEHHUE
npoieHHoro. boinplioe 3HaueHHe MPUAAECTCS YMEHHIO paccKa3aTh O BBINOJHEHHOH pabore c
NPaBUIBHBIM YIOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU U COOJIOACHUEM JIOTHYECKUX
cBs3ell B m3nmaraemoM Mmarepuane. s oOydarommxcs 3[IP Ha ypoBHE OCHOBHOTO O0O0IIIETO
00pa3oBaHMsl TO-TIPEKHEMY SIBIISIIOTCS XapaKTepHBIMHU: HEJIOCTAaTOYHBIA YpPOBEHb pa3BUTHS
OTACTBHBIX TICHXMYECKUX TPOIECCOB (BOCHPHUATHS, BHUMAHWS, TMaMSITH, MBbIIIICHNSN),
CHIDKCHHBIM YPOBEHb MHTEIUIEKTYAJIBHOTO Pa3BUTHs, HU3KUH YpPOBEHb BBIMOJIHEHHS Y4EeOHBIX
3aJaHull, HHU3Kasg YycHemHOCTb oOydeHus. I[lostomy mnpu wusydenunm ¢usuku Tpelyercs
LIeJICHANpPaBIEHHOE HWHTEJUIEKTyajdbHOe paszButue oOywaromuxcs ¢ 3I[IP, orBewaromee wux
OCOOCHHOCTSIM M BO3MOXHOCTSIM. YueT ocobeHHocTel oOyuaromuxcst ¢ 3P tpebyet, uToOBI
IIPYU U3yYEHUH HOBOTO MaTepuasia 00s3aTeIbHO MPOUCXOANUIO MHOTOKPAaTHOE €ro MOBTOPEHUE;
paciiipeHHOe PacCMOTPEHHE TEM M BOIPOCOB, PACKPBHIBAIOIIMX CBSI3b (U3UKH C KHU3HbIO;
aKTyaJIM3alus NePBUYHOTO KU3HEHHOTO OIBITA 00YYarOIIUXCS.

VYcBoeHne mporpaMMHOro MaTepuaia Mo (U3MKe BBI3bIBAeT OOJbIINE 3aTPYyAHECHUS Y
obyuaromuxcs ¢ 3[IP, mosToMmy Teopust u3ydaercss 6e3 BBIBOJOB CIOXKHBIX (opmyi. 3amauw,
TpeOylomre NPUMEHEHUS CIOKHBIX MaTeMaTHYeCKUX BBIYMCICHUN U (HopMys, B OCOOEHHOCTH
TaKuX TeM, Kak «MexaHndeckoe IBI)KEHUE», «ApXUMeI0Ba cuiiay, «MexaHnuecKasi SHeprusy,
«ONeKTpUUecKHe SBICHUSD, « DNEKTPOMArHUTHBIE SIBICHUS», PELIAIOTCS B KJIAacCe C MOMOIIBIO
YUHUTETIS.

Oco0oe BHUMaHuE MpHU U3YYEHUH Kypca GU3MKH yNEeseTcsl TOCTAaHOBKE M OpraHU3aluu
HKCIEPUMEHTA, a TAK)XKe MPOBEACHUIO (MIPEUMYILECTBEHHO Ha KaXJIOM YPOKE) KPaTKOBPEMEHHBIX
J€MOHCTpalui (BO3MOKHO C UCIIOJIb30BAHUEM JJIEKTPOHHOM JAeMOHCTpalun). Hekoropbie TeMbl
00513aTeNTbHO TOJDKHBI BKIIIOUATh OMOPHBIE J1a0opaTopHble paboThl, KOTOPBIE Pa3BUBAIOT YMEHHE
M0JIb30BAaThCS MPOCTEHIIMMU NPUOOpaMH, aHATU3UPOBATH IOJTY4YEHHbIE HaHHbIE. B CBs3M C
O0COOEHHOCTSIMM TOBEJIEHUsI M JiesTeabHOCTH oOydatonuxcs ¢ 3IIP  (pacTopMo)keHHOCTB,
HEOPTraHW30BAaHHOCTh) TMPEAYCMOTPEH CTPOKAWIINKA KOHTPOJb 3a COOJIIOJICHHEM TPaBUII
TEXHUKU 0€30MacCHOCTH MPHU NPOBEICHUH Ja00paTOPHBIX U MPAKTUYECKUX PadOoT.

bonbuioe BHUMaHue npu u3ydeHHH ¢u3nku noapoctkamu c¢ 3[IP oOpamaercs Ha
OBJIaJICHUE MMM TPAKTUUYECKUMH YMEHUSMH U HaBblkamu. IIpemycmaTpuBaercs yMeEHbILICHHE
o0beMa TEOPETUUYECKUX CBEJCHHUI, BKIIOYEHHE OTIENbHBIX TEM WM LENbIX pa3JelioB B
MaTepuaibl A8 OO30pHOTO, O3HAKOMHUTENBHOIO MM  (PaKyJIbTaTUBHOTO  M3YYCHHS.
[Ipennaraercss ymeHbllleHHE OO0bEMa MaTeMaTHUYECKHX BBIYMCIEHUI 3a CUeT YBEJIUYCHHS
KaueCTBEHHOI'O ONMCAHHUS SBJIEHUI U NIPOLIECCOB.

JloctaToOuyHOE KOJMYECTBO BpPEMEHU OTBOAMTCA HA PACCMOTPEHHE TEM U BOIPOCOB,
PaCKpBIBAIOIUX CBS3b (UMK C JKU3HBIO, C TEMM SIBJICHUSAMH, HAOIIOACHUSAMH, KOTOpHIE
XOPOIIO W3BECTHBI YYEHHKAM U3 UX KU3HEHHOTO OIBITA.

MaxkcuManbHO HCIIONB3YIOTCS MEXIIPEIMETHBIE CBSI3U C TaKMMM JUCHUIUIMHAMHU, Kak
reorpadus, Xumus, Owuonorus, T.K. oOydarommecs ¢ 3IIP ocobenHo HyXmawTcsI B
NPENOJHECEHUH OJHOr0 M TOro e Y4eOHOro Marepuana B pPa3IUYHBIX aclekTax, B €ro
BapbUPOBAaHUHU, B HEOJHOKPATHOM IIOBTOPEHUH U 3aKPEIUICHUU TMOJIYYEHHBIX 3HAHUH U
NpakTU4ecKux ymeHuil. I1o3Bonss paccMaTpruBaTh OJMH U TOT e y4eOHBIH MaTepuall ¢ pa3HbIX



TOYCK 3pCHUA, MCKIPCIMCTHBIC CBA3U CHOCO6CTBYIOT €ro JydlieMy OCMBICICHUIO, Ooitee
MMPOYHOMY 3aKPCINNICHUIO IMMOJTYYCHHBIX 3HAHUM U MPAKTUICCKUX YMCHHﬁ.

Buast  jgeareabHocTn  oOywyarommxess ¢ 3[IP, oOyciioBieHHble  0COOBIMH
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH W oO0ecleYMBAOIIHEe OCMBICJIEHHOE OCBOeHHE
cojiepKaHuM 00pa3oBaHus M0 npeaMeTy «Duznka»

TemaTnueckass 1 TEPMHHOJIOTHYECKAs JIEKCHKA 10 Kypey ¢u3uku coorBeTcTByeT AOOII
000.

Conepxanve BHJIOB JesTenbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax ¢usuku
ompezenseTcss WX 0coO0bIMH  oOpa3oBaTeNbHBIMH  MOTpeOHOCTAMU. [lomumo  mmpoko
ucnonb3yeMbix B AOOIT OOO obumx s Bcex 00y4aroImuxcs BHJIOB JEATEIBHOCTH CIEIYyeT
YCWINTH BUJBI JESATENBHOCTH, clienuUYHbIE A1 JaHHOW KaTeropuu Jereil, odecreunBaronme
OCMBICJICHHOE€ OCBOGHHME COJEepXaHHs OOpa30BaHMsS I0 MpPEeIMETy: YCHWIEHHE IpeIMETHO-
MIPAKTHUUECKON NIEeATENbHOCTH C aKTHUBU3allMeld CEHCOPHBIX CHUCTEM; OCBOCHHE MaTepuana c
ONOPOM HA  @JIrOPUTM; «IIOIIArOBOCTH» B  HM3yYEHUU MaTepuaina; HCIOJIb30BaHHUE
JIOTIOJTHUTENIBHON BU3YaJIbHOM OMOPHI (CXEMBbI, I1a0JIOHBI, OTIOPHBIE TAOJIUIIbI); PEYEBOM OTYET O
npoliecce U pe3ysbTaTe AeATeNbHOCTH; BBIIIOJHEHNE CIICIHATIBHBIX 3aaHni, 00eCIeunBaIOIINX
KOPPEKLIHIO PEryJsiiuu y4yeOHO-MO3HABATEeNbHON JESTENTbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

s oOyuatomuxcst ¢ 3[1P cyiiecTBeHHBIM SIBISIFOTCSI TPUEMBI pabOThI C JIEKCUYECKUM
MmaTtepuaioM 1o mpeamery. [IpoBoauTcst crenuanbHas paboTa MO BBEJACHHUIO B AKTHUBHBIN
clIoBapb OOYyYarolMXCs COOTBETCTBYIOUIEH TepMuHooruu. M3ydyaemble TEpMUHBI BBOASTCSA Ha
MIOJIICEHCOPHOM OCHOBe, 00s3aTeNbHa BHU3yallbHAs TMOJJIEP)KKA, AITOPUTMBI pabOTHl €
oTpesieNIeHUEeM, OIIOPHBIE CXEMBbI /ISl aKTyaJTu3allii TePMUHOJIOTHH.

B cBa3u ¢ ocoObiMu 00pa3oBaTenbHBIMU MOTpeOHOCTAMHU oOyuatommxcst ¢ 3IIP, mpu
IUTAHUPOBAHUM PabOThl yUEHUKA HA YPOKE CIIEAYyeT MPUIEPKUBATHCS CIEIYIOINUX MOMEHTOB:

1. TIpu ompoce HeoOXOAMMO: JaBaTh aJTOPUTM OTBETA; pa3pelaTh MOJIb30BATHCS
IUTAHOM, COCTaBJIEHHBIM TpU TOATOTOBKE JOMAalIHEro 3aJaHus; JaBaThb OOJIblIE BPEMEHH
TOTOBUTBCSI K OTBETY Y JIOCKHM; pa3peliarh AejaTh NPEABAPUTENIBHBIE 3alMCH, MOJIb30BaThCS
HaTJISHBIMU TOCOOUSIMH.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYYAIOUIMMCS HAaBOJIIME M YTOYHSIOLIME BOIPOCHI,
KOTOpBIE MOMOTYT UM MOCJEI0BAaTEIbHO M3JI0XKUTh MaTepHall.

3. CucremMaTuyecku IIPOBEPATh YCBOCHHME MaTepuaja IO TEMaM YpPOKOB, JUIS
CBOEBPEMEHHOTO 0OHAPY>KCHHS TIPOOEIIOB B MPOIIIEANIEM MaTeprae.

4. B mpormecce HM3y4eHHs HOBOTO MaTepualia BHHUMAaHUE YYEHHUKOB oOOpalaercs Ha
HanboJiee CIOXKHBIE pa3lenbl u3ydaemMoil Tembl. HeoOxomumo damie oOpamarbcsi K HAM C
BONPOCAMH, BBICHSIOIIUMH MMOHMMaHHE y4eOHOro marepuaia, CTUMYJIUPOBATh BOMPOCH MpPHU
3aTpyJHEHUSIX B YCBOCHUU HOBOT'O MaTepuasa.

Mecto y4yeOHOro npeamera « ®u3suka» B y4eOHOM IJIaHe

B cootBerctBHM ¢ ®DenepanbHBIM TOCYIApCTBEHHBIM O00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa3zoBaHus yueOHbIN npenmMeT «Pu3nka» BXOAUT B MPEIMETHYIO 001aCTh
«EcTecTBeHHBIE HayKW» W SBISIETCS 00s3aTenbHBIM sl u3ydeHus. CojepkaHue ydeOHOTO
npeamera «@usnka», MpeacTaBiIeHHOe B paboueit mporpamme, coorBerctByer @I'OC OOO,
OCHOBHOM 00pa30BaTEIbHOW MPOTPpaMME OCHOBHOTO 00IIero oOpa3oBaHHUsA, aJalTHPOBAHHOU
OCHOBHOI 00pa3oBaTeNbHON IMpOrpaMMe OCHOBHOTO 00Iero oOpa3oBaHUS OOyYalOIIMXCS C
3aIeP’KKON TICUXUYECKOTO Pa3BUTHA.



COAEPXAHUE VYEBHOI'O ITPEAMETA «®PU3UKA»

7 KJIIACC

Pazgen 1. ®usnka u €€ poJib B NO3HAHUM OKPYKAKOIEr0 MUpa

®duznka — Hayka o npupoje. ABneHus npupoasl. Gu3nuecKue SBJICHUSA: MEXaHUUYECKUE,
TCIIJIOBBIC, DJICKTPUUCCKNUE, MAarHUTHBIC, CBETOBLIC, 3BYKOBBIC.

Ouznyeckue BeNUYUHBL M3MepeHne (u3MdecKux BeNUYMH. MeXIyHapoaHas cucTeMa
€IIUHMUII.

Kak ¢u3snka u apyrue ecCTeCTBEHHbIE HAYKU U3YYAIOT MPUPOY.

[Tpenmet 1 MeTOABI GUBKKH.

Hemoncmpayuu’
1. MexaHquCKHe, TCIIJIOBBIC, 3HeKTpI/ILIeCKI/Ie, MAarHuTHbIC, CBETOBBIC ABJICHUA.
2. dusnueckre NpUOOPHl W TPOLEAypa IPAMBIX H3MEPEHHMI aHAJIOTOBBEIM U

1M (GpPOBBIM TPUOOPOM.
3. Onpenenenre NOrpeHOCTH SKCIIEPUMEHTA.
@ponmansusle 1a6opamopHsle padomsl UNU I1EKMPOHHASA OEMOHCIMPAUUA.
1.OnpeneneHue HEHBI AEICHUS U3MEPUTEIILHOTO MPUOOpa (MCIOMIb3Ysl TEXHOJIOTHUECKYIO
KapTy SKCIIEPUMEHTA).
2. N3mepenue pa3MepoB MaJIbIX TeEIl.

Pa3nes 2. [leppoHavaibHbIe CBEeACHUSI 0 CTPOCHUH BellecTBa

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX paszmepsl. J|BUKEHUE 4acTHI] BEIIECTBA.
CBs3b CKOpPOCTH IBIIKEHHS YacTHIl C Temreparypoil. bpoyHoBckoe nBmxenue, auddysus.
Bzaumooeiicmsue uacmuy sewecmea: npumsadicenue u OmmanikueaHue.

ArperaTtHble COCTOSHMS BEILIECTBA: CHIPOEHUE 2a308, JHCUOKOCMeEU U MEEPObIX
(kpucmaniuueckux) men. Bzaumocesizo medcoy C80UCMEAMU Geujecms 8 PA3HblX aAcpe2amHblX
COCMOSHUAX U UX AMOMHO-MONEKYAAPHbIM cmpoenuem. OcobeHHoCmu azpe2amublx COCMOAHUL
800bl.

Hemoncmpayuu’

1. Hab6mronenne 6poyHOBCKOTO JBHKEHUS.

2. Ha6monenue nuddysun.

Dponmanvuvle 1a60pamopHvle padomsl U ONbLIMbL

1. OrneHka AuaMeTpa aToMa METOIOM PSIOB (C UCTIONB30BaHUEM (GoTorpaduii).
2. OMmBITH 110 HAOJTIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3.0mBITH 10 OOHAPYKEHUIO ACUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSDKEHUS (2/1eKMpOHHAA
demoncmpayusi).

Pa3nen 3. /IBu:xeHue U B3auMoeiicTBUE Te

Mexannueckoe JABMKEHHE. PaBHOMepHOe W HepaBHOMepHOe jaBHKeHHE. CKOpOCTb.
Cpeonsia ckopocme npu HepagHOMepHOM 08udiceHuu. PacuéT myTH U BpeMEeHH JIBIKCHHUSL.

SIBnenue uHepuuu. Bzaumooeticmeue men KAk NPULUHA USMEHEHUS CKOPOCMU OBUNCEHUS
men. Macca kax mepa umepmuocmu mena. IlmotHOCTh BemectBa. (6536 NIOMHOCMU C
KOIUYeCmeom MoKy 8 eOuHuye 06véma eeujecmaa.

Cwia kak XapakTepucTuka B3aummojencteus ten. Cuzna ynpyzocmu n 3akoH ['yka.
Hzmepenue cunvl ¢ nomowpio ounamomempa. SIBIeHHWE TATOTEHUS W cwia TspkecTH. Cuna
msoicecmu Ha opyeux naanemax (MC). Bec Tena. HeBecomocts. CroskeHHE CHIl, HAITPaBICHHBIX
no oxHoil mpsmoil. PaBHonelictBytomas cun. Cuna mpenus. Tpenue cKOMviceHus u mpenue
noxos. Tpenue 6 npupooe u mexuuke (MC).

! Bee JlemoncTpanuy u JJaGopaTopHble pabOTHL, MPEICTABICHHEIE B COAEPKAHUH, TOMYCKAeTCs (MOXKHO)
MIPOBOIUTh, UCIIOJIB3Ys HH(DOPMAIIMOHHBIC U 3JICKTPOHHBIC TeXHOJOTHH (IIM(POBBIE 00pa30BaTEIbLHBIC PECYPCHI).
2 311ech M Janee NPHBOIUTCS PACIIMPEHHBIN IepeueHb T1a00PaTOPHBIX paboT M OIIBITOB, M3 KOTOPOTO YIHTEIb
JienaeT BHIOOp 10 CBOEMY YCMOTPEHHUIO.



Hemoncmpayuu’

HaGmonenue MeXaHHYECKOTO IBYIKEHUS Tea.

N3mepenune ckopocTu MPsIMOTUHEHHOTO ABMKCHUS.
HabGmronenue siBneHus WHEPIUU.

HaGmoienue n3MeHeHus] CKOPOCTHU MPH B3aUMOJICHCTBUH TETl.
CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEIl.

CrnosxeHue cuil, HalPaBJICHHBIX MO0 OJHON MPSIMOH.

7. leMOHCTpalys CUIIbI yIPYTOCTH Ha PA3JIMYHbIX MaTepUaliax.
Dponmanvusvle 1adopamopHsie padomvt U ONbIMDL,

S e

1. N3mepenne maccol Tena Ha phIYaKHBIX BECax.

2. N3mepenue o0bpEMa Tena.

3. Ornpenenenue MIOTHOCTUA TBEPAOTO Tea.

4. I'pagynpoBanue npyXHHBI U1 U3MEPEHUE CHII JUHAMOMETPOM.

5. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTHKEHUS (edopMaui) MpyKUHbI
OT IIPUJIOKEHHOW CUJIBL.

6. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHUJIbI TPEHHUS CKOJIbKEHHUS OT Beca

TCJIa U XapaKTCpa COIIPUKACAOINXCA HOBCpXHOCTel\/'I.

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenne. Cnocobwi ymeHnvulenus u ygeauyeHus oasieHus. Jagienue eaza. 3asucumocms
oasneHusi 2aza om 00véma, memnepamypel. Ilepedaua Oaenenus meéPOLIMU MeNAMU,
arcuokocmamu u eazamu. 3axon Ilackans. [Inesmamuyeckue mauwunvl. 3aBUCUMOCTD JTaBIICHUS
KHUAKOCTHU OT TIyounsl. Coobwarowuecs cocyowl. I uopasiuyeckue mexaHusmol.

Atmochepa 3emnu u armocepHoe maBieHue. [IpuuuHvl Cyuecmeosanus 8030VUIHOU
obonouku 3emau. Onvim Toppuuennu. Hsmepenue ammocgepnozo oaenenus. 3agucumocmo
ammocgeprnozo 0asieHus om Gvlcomvl HAO YposHem mops. Illpubopwvt 0ns uzmepenus
ammocgheprozo dagnerus.

Heticmeue ocuokocmu u eaza Ha nNocpyx#céHHoe 6 Hux meno. BrITaTKUBaIOMIAs
(apxumenoBa) cuna. 3axon Apxumeoa. [lnasanue men. Bozdyxonnasanue.

Hemoncmpayuu

l. 3aBUCUMOCTbD JABJICHUSA T'a3a OT TEMIIEPATYPBHI.

2. [Tepenaua naBieHUs KUIKOCTHIO U Ta30M.

3. Coobmaromuecst Cocypl.

4. I'unpaBnnueckunii npecc.

5. [TposiBnenue neiicTBust aTMOC(HEPHOTO TaBICHHS.

6. 3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu Tena U
IJIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHJIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue IiaBaHus Tel: IUIABAHME WIM IOTPYKEHHE Tel B 3aBUCUMOCTH OT

COOTHOIIECHHUS INIOTHOCTEN Tela U KUOKOCTH.
@ponmansHsle 1adOpamopHsle padomsvl u ONbvIMbL

1. OrnpeneneHre BBITAJKUBAIOIIEH CUJIbIL, JEHCTBYIOIIEH HA TEIO, MOTPYKEHHOE B
JKUJKOCTb.
2. OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH

Ha TENO B >KHIKOCTH, OT 00BhEMa MOTPYKEHHOW B >KUIKOCTh YaCTH Tella U OT IJIOTHOCTHU
JKHUIKOCTH.

Pa3pnen S. PaGoTra u MOIIHOCTB. DHEprus

Mexanunueckasi pabota. MOITHOCTb.

IIpocTble MexaHU3MBL: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno pasnogecus
puiuaea. Ilpumenenue npasuna pagrogecus pviuaza K ONOKY. «3o10moe npasunoy Mexamukxu.
KIIJ] npocTbix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.



Mexannueckass sHeprusa. Kumemuueckas u nomenyuanvhas suepeus. llpespawenue
00H020 8U0A MeXAHUYeCKOU SHepauu 8 Opy20u. 3aKOH COXpPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. [Ipumepsl MPOCTBIX MEXAHU3MOB.

2. N3mepenne KI1/] HakTOHHOM TIIOCKOCTH (271€KMPOHHAA 0eMOHCIMPaAuUus).

3. N3yueHne 3akoHa COXPAaHEHHsS MEXAHUYECKOW DJHEPruu  (21eKmpoHHaA
demoncmpayus).

@ponmansvhsie 1abopamopnvle’pabomol u onvimor’
1. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

8 KJIACC

Pasnen 6. TeruioBble siB1eHUs

OcHogHble NONOJNCeHUsT MOJEKYIAPHO-KUHEMUYeCcKoU meopuy CmpoeHus 6eujecmad.
Macca u pazmepvr amomog u monexyi. Onvimbsi, noomeepicoaroujue OCHOBHbIE NONOHNCEHUs
MONEKYIAPHO-KUHEeMUYECKOU MeopUl.

Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHUIN BemiecTBa. Kpucmaniuyeckue
u amopguvie mena. ObOvsiCHeHUe CBOUCME 2aA308, HCUOKOCMel U MBEEPObIX mel HA OCHOBe
NON0JCEHUU  MONEKVAAPHO-KUunemuyeckot meopuu. CMauMBaHUE U KANULIApHblE A61EHUS.
Tennosoe pacuupeHnue u cocamue.

Temnepatypa. Cesa3b memnepamypol CO CKOPOCMbIO MENIOB020 OBUICEHUS HACMUY.

Buytpenusis sueprusi. Cnocobvl uzmeHneHusi 6HympeHHel 3Hepauu: menionepeoava u
coseputenue pabomul. Buovl menionepeoadu: menionpogoOHOCMb, KOHEEKYUS, U3TYYeHUe.

KonuuecTtBo Temnotel. Yoenrvnas mennoémxocms gewgecmsa. Tennoobmen u mennogoe
pasHogecue. YpasHerue menjiogoco OaiaHca.

Ilnasnenue u omeepoesaHue Kpucmauiiuieckux eewjecms. Yoenvnas menioma
nnasnenus. Ilapoobpasosanue u konoencayus. Ucnapenue (MC). Kunenne. Yoenvnas menioma
napooopazoeanus. 3a8UCUMOCMb mMeMnepamypsvl KUNEHUsi Om ammoc@epHozo OasieHusl.
Buasxcnocmo 6o30yxa.

DHeprus TOIUBA. YoenvHas menioma c20paHusi.

Hpunyuner pabomer mennosvix osucameneti. KIIJ] mennosoco osucamens. Tennosvie
osueamenu u sawuma oxkpyxcarowei cpeovt (MC).

3axon coxpanenus u npeepawjerus suepauu 8 menaoguvix npoyeccax (MC).

Hemoncmpayuu

1. Ha6monenne 6poyHOBCKOTO JIBHIKEHUSI.

2. Hab6monenue nuddysum.

3. Habnronenue siBneHui cMaunBaHUsI U KaWUISIPHBIX SIBIICHHIA.

4. HalmroneHue TernoBoro pacupeHmst Tel.

5. V3veHenne naBiieHUs] Ta3a IpU M3MEHEHHMM O00bEMa M HarpeBaHUM WU
OXJIQXKICHUH.

6. [IpaBuiia u3MepeHus TeMIepaTypsbl.

7. Buael Terionepenayn.

8. OxJakIeHue TPy COBEPIIICHUH PAOOTHI.

9. HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMH CUJIAMHU.

10.  CpaBHeHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.

11. HaOmronenne Kuneuus.



12.  HaGmropeHue MOCTOSHCTBA TEMIIEPATYPHI MTPU TUIABIICHUU.

13. Mopenu TeImIOBLIX NBUTaTEIEH.

@ponmanvusle 1a00pamopHvle padomol u ONbIMbL

1. OnbiTel 1O OOHApYyXEHHIO JEHCTBUSL CHUJI  MOJIEKYJSIPHOTO — MPUTSKEHUS
(21eKmponnas demoncmpayus).

2. OMBITHI ITO BBIPAIIMBAHHUIO KPUCTAJLIOB ITOBAPEHHOM COJIM WIIM caxapa.

3. OmnbITl IO HAOJIIOACHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, KHUJIKOCTEH U TBEPABIX
Ted.

4. OmnpeneneHne KOIMYECTBA  TEIUIOTHI P CMEIIMBAHMM  BOJBI  Pa3HOMU
TEMIEPATypBbI.

5. OmnbITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh JIaBJICHHS BO3/yXa OT €ro o0béMa M
HarpeBaHus WIN OXJIaKICHUSI.

6. HaGmronenne  u3MeHeHHMs  BHYTPEHHEH OSHEpruM Tela B pe3ysbTaTe
Teruionepeayu U padboThl BHEITHUX CHIL.

7. HccnenoBanue siBieHUs TEMI00OMeHa MPU CMEIIUBAHUM XOJOJHOM M Topsyeit
BOJIBI.

8. HccnenoBanue npouecca uCapeHusl.

9. OnpeneneHre OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

Pazgen 7. diiekTpryeckre 1 MarHUTHbIE SIBJICHUS

Onexmpusayus men. J|pa pona 3leKTpUUYECKUX 3apsiioB. B3anmozeiicTBre 3apsKeHHBIX
Ted.

Onexrpuueckoe nomue. [lpunyun cynepnosuyuu 31eKmpudeckux none (Ha KauecmeenHom
ypogHe).

Hocumenu snexmpuueckux 3apsoos. dnemenmapuulii snekmpudeckuii 3apao. Cmpoenue
amoma. [IpOBOTHUKYU U AUDJICKTPUKH. 3aKOH COXPAHECHHSI DJIEKTPUUECKOTO 3apsiia.

DNEeKTpUYeCcKuil TOK. Ycrosus cywecmeosanus snekmpuyeckoeo moka. VIcTouHukm
MMOCTOSTHHOTO TOKa. JIeHWCTBHSI DJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE, MAarHUTHOE).
DnexmpuyecKkutl MoK  HCUOKOCMAX U 2a3aX.

PaGoTa u MOMIHOCTH AJIEKTpUUECKOTO TOKA. 3axou [[coyns—J/lenya. dnexmpuueckue
yenu u nompebumenu 1eKMPUYecKol dHepeuu 6 Ovimy. DneKkTpuueckas nenb. Cuia Toka.
Onektpuyeckoe HampsbkeHue. CoNnpoTHUBIEHHE NPOBOAHUKA. YoenvHoe conpomueneHue
seuwjecmea. 3akoH Oma ana yuyactka nenu. IlocrnenoBaTenbHoe M MapajlieIbHOE COCIUHEHHE
MIPOBOAHUKOB. Kopomkoe 3amviKaHue.

[TocTrositHHble MarHuTHl. B3anMopeiicTBUE TOCTOSHHBIX MAarHuToB. Maenummuoe noie.
Maenumnoe none 3emnu u e2o 3uauenue 01 xnusHu Ha 3emne. Onvim Ipcmeda. Maenumnoe
none a2nekmpuyeckoeo moxa. Ilpumenenue snexmpomacHumog 6 mexnuke. Jleucmeue
MACHUMHO20 N0 HA NPOBOOHUK C MOKOM. Olekmpoosuzamenb NOCMOSHHO20 MOKA.
Hcnonvzosanue snekmpoosuzamernetl 8 MexHU4ecKUx ycCmpoucmeax u Ha mpancnopme.

Onvimvt  @apaodes. Aenenue onekmpomacnumuor  unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobvl noyueHus 21eKmpudeckoll dHepeuy. IICKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHHKAX YHEPTHH.

Hemoncmpayuu
DJIeKTpU3aLMs TeIl.

JIBa poJia AJIEKTPUUECKHUX 3apsiI0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
Y CTpoHCTBO U IEUCTBUE IIEKTPOCKOTA.

DnekTpocTaTuuecKast MHIYKIUS.

3aK0H COXpaHEHUS AIEKTPUUCCKUX 3apsIIOB.

[IpoBOIHUKYU U AUDTIEKTPUKH.

MopenvpoBaHue CUIOBBIX JIMHUMA dJIEKTPUICCKOTO TIOJIA.

HcTouHNKY MOCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUIECKOTO TOKA.

e A A



10. DNEeKTPUYECKUN TOK B JKUJIKOCTH.

1. ["a30BbIii pazps.

12.  M3MmepeHue cuibl TOKa aMIIEPMETPOM.

13.  H3mepeHHe 3JIEKTPUYECKOTO HANPSKEHUS BOJIBTMETPOM.

14.  Peocrar u MarazuH CONpOTUBIICHUM.

15. B3auMoeiicTBrE ITIOCTOSHHEIX MAarHUTOB.

16.  MogenupoBaHrue HEBO3MOKHOCTH Pa3I€JICHNUs MIOJII0OCOB MarHMTa.

17.  MopennpoBaHue MarHUTHBIX ITOJIEW MIOCTOSTHHBIX MarHUTOB.

18. OmneiT Opcrena.

19. MaruutHO€ noJie ToKa. DJIEKTPOMArHHUT.

20.  [lelicTBME€ MarHUTHOTO MOJIsI HA MPOBOAHUK C TOKOM.

21. DIEeKTPOABUTATEINb IOCTOSIHHOTO TOKA.

22.  HccnenoBaHue sIBIICHUS 3JEKTPOMArHUTHON MHIYKIUU.

23. OnbiTel @apazes.

24.  3aBUCHUMOCTb  HAMNpaBIIEHUS HMHAYKIIMOHHOIO TOKa OT  YCJIOBUM  €ro
BO3HUKHOBCHHSI.

25. DIEeKTPOreHepaTop MOCTOSTHHOTO TOKa.

Dponmanvuvle 1a60pamopHvle padomsl U ONbLIMbL

l. OnpiTel 1O  HAOMIOACHHWIO  DJICKTPU3ALMKM  Tel  WHAYKIMEH ©  TIpU
COIPUKOCHOBEHUHU.

2. UccnenoBanue AeCTBUS IEKTPUUECKOTO MOJISl HA TPOBOJIHUKH U TUAJICKTPUKH.

3. COopKka 2JIeKTpUYEeCKON LIEMU U U3MEPEHNE CUIIbI TOKA B €€ pa3InYHbIX y4acTKaX.

4. N3mepenne HanpsKeHUs Ha Pa3IMYHBIX y4acTKaxX 3JEKTPUUYECKOH Ienu.

5. N3MepeHne cuiibl TOKa M €ro peryJmpoBaHUE PEOCTATOM.

6. WN3mepenne CONpOTUBIEHUS TMPOBOJAHHMKA TMPU IMOMOIIM aMIepMeTpa H
BOJIbTMETA.

7. Onvimoel, O0emoHCmMpupyOwue 3a8UCUMOCMb INEKMPUUECKO20 CONPOMUBTIEHUs
NPOBOOHUKA OM €20 ONIUHbL, NIOWAOU NONEPEYHO20 CeYeHUsl U Mamepuand.

8. IIposepka npasuna crodiceHus HanpaAXCeHull NPu NoCi1e008ameIbHOM COeOUHEHUU
08YX pe3ucmopos.

9. IIposepka npasuna 0Jis CUbl MOKA NPU NAPAILIENbHOM COCOUHEHUU PE3UCTIOPO8.

10. Ompenenenne padOTHI IIEKTPUUECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.

11. Onpenenenne MOIHOCTH MIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. HccrmenoBaHume 3aBUCUMOCTH CWJIBI TOKa, HIYIIETO 4Yepe3 JIAMIIOYKYy, OT
HaIpsKEHUs1 Ha HEel.

13. Hccnenosanyne MardiuTHOrO B3aUMOJIEUCTBHUS IOCTOSTHHBIX MAarHUTOB.

14.  V3yueHue MarHMUTHOTO TOJsI TMOCTOSSHHBIX MAarHUTOB TMpPH HMX OOBEAUHEHUU U
pazzieneHuu.

15.  HccnenoBanue AeMCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

16. OnbITEI, JTEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIbI B3aUMOJICUCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HallpaBJIECHUS TOKA B KaTYIIKE.

17. N3ydeHue neicTBust MArHUTHOTO TTOJIST HA TPOBOJHUK C TOKOM.

18.  HU3yuenue pabomul snekmpoosucamers.

19.  Usmepenue KII/] anexkTpoaBUraTenbHON YCTAHOBKH.

20. OnpITl MO  HMCCIEAOBAaHUIO  SIBIICHUS  JJEKTPOMArHUTHOW  MHAYKIIUH:

HUCCICIOBAaHUC W3MEHEHMI 3HAUCHUS U HaIpaBJICHUA WHAYKIIUOHHOI'O TOKa.
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Paszpnen 8. Mexanu4yeckue siBJIeHUS

Mexanuyeckoe nBHxeHHE. MarepuanbHas Touka. CrucreMa orcuéra. OTHOCUTENBHOCTD
MEXaHMYECKOTO JBIDKEHUs. PaBHOMepHOe mpsMoiMHENHHOe JBUWXeHHe. HepasnomepHnoe
npamonunelnoe osudxcenue. CpeHss U MCHOBEHHAS CKOPOCMb Mend Npu HEPAGHOMEPHOM
O08UICEHUU.

Yckopenue. Pasnoyckopennoe npamonunetiHoe osudicenue. CBOOOAHOE TaJICHHE.
Onvimul 'anunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepBb1it 3akoH HeroTtoHa. Bropo#t 3akon Herorona. Tpernii 3akoH Herotona. [lpunyun
cynepno3uyuu Cui.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpeHus. cuia mpeHusi CKOJIbI*CEHUS, CUNAd MPeHUs
noKos, Opyaue 8udbl MpeHus.

Cuna TsDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOJHOTO I1aJICHUS.
Heuocenue nnanem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocms. Hegsecomocmuv u
nepezpy3sKu.

PaBHOBecue mMarepualbHON TOUKH. AOconromHuo meépooe meno. Pasnosecue meépooco
meia ¢ 3aKpeniéHHol ocvio epaujerus. MOMEHT cuiibl. Llenmp mascecmu.

Nmnynec tena. Usmenenue umnynvca. Umnynvc cunvl. 3aKOH COXPAaHEHHsSI HWMITYJIbCa.
PeaktuBnoe asmxenue (MC).

Mexannueckasi pabota U MoIHOCTh. Pabota cun Tsbkectu, ynpyeocmu, mpenus. Ceazo
9Hepauu u pabomul. lloTeHumanbHas 3HEpPrus Teja, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMIIU.
llomenyuanvnaa snepeus  cocamou  npysycunvl. KunHetudeckass dsHeprua. ITeopema o
KuHemuyeckou sHepauu. 3aKOH COXPaHEHUsI MEXaHUUECKON SHEPIHH.

Hemoncmpayuu

1. HaGmronenne MexaHMYecKoro JBIDKCHUS Tela OTHOCHTEIBHO pa3HBIX Tell
oTcuéra.

2. CpaBHeHME TIyTeM W TpaeKTOPUM [JBWKEHHS OJHOTO M TOro XK€ Tena
OTHOCUTEJIBHO Pa3HBIX TEJ OTCUETA.

3. N3mepenne CKkopoCTH U yCKOPEHHSI IPSAMOJINHEHHOTO JBUKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH>KCHHUSL.

5. HaGmronenue aBukeHus Tena Mo OKPyKHOCTH.

6. HaGmoienne MexaHMYeCKHUX SIBICHUU, TMPOHMCXOMANIMX B CHCTEME OTCUéTa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHUKEHUU OTHOCUTEIHHO KaOWHETa (DU3HKH.

7. 3aBHUCHMOCTh YCKOPEHHMSI TeJla OT MacChl Tejla U IEUCTBYIOIIECH Ha HETO CHUJIBI.

8. HaGmronenue paBeHcTBa CHJT TIPU B3aUMOCHCTBUH TE.

9. N3menenue Beca Tena Npu yCKOPEHHOM JIBHXKEHHH.

10.  Ilepenmaua ummyJsbca IIPU B3aMMOJICHCTBHUH TEIL.

11.  IlpeobGpa3oBaHus SHEPTUU MIPH B3aUMOJICHCTBUH TETI.

12. CoxpaHeHne UMITyJIbCa ITPU HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHre UMITyJIbca TIPH a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.

14. HalGmronenue peakTHBHOTO JIBHKEHUS.

15. CoxpaHeHHEe MEXaHHUECKON YHEPTUU TIPH CBOOOTHOM TAJCHHH.

16. CoxpaHeHHEe MEXaHMYECKOW SHEpPruu MpHU JBWKECHHUHM Tejla TMOoJ JACHCTBHEM
MPY>KUHBI.

Dponmanvuvle 1a60pamopHvle padomsl U ONbLIMbL

l. Koncmpyuposanue mpaxma o0na paszeona u OaibHeliue20 PAGHOMEPHO20
O0BUICEHUS WAPUKA UTU TMETIeHCKU.

2. Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUs OpycKa WIH JBHKEHUS IapUKa 110
HAaKJIOHHOM TUIOCKOCTH.

3. Ornpesenenrue yCKOpEeHHs Tejla TP PaBHOYCKOPEHHOM JIBUYKEHUHU O HAKIOHHOMU

IIJIOCKOCTH.



4. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBH)KEHUH
0e3 HayaIbHON CKOPOCTH.

5. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHIJIBI HOPMAJIbHOTO
JABJICHMUS.

6. Omnpenenenue ko3 duiiuerTa TpeHUs CKOJIbXKEHHUS.

7. Omnpenenenne KECTKOCTU MIPYKUHBI.

8. Omnpenenenue pabOTHl CHIBI TPEHHUs IMPH PaBHOMEPHOM JBIDKEHHM Tella TI0
TOPU30HTAJIbHON OBEPXHOCTH.

9. Omnpenenenue paboThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

10.  M3yueHue 3aKkOHA COXpAaHEHUS SHEPTUH.

Pa3znen 9. Mexanuyeckne Ko/jie0aHUA U BOJTHBI

KonebatenbHoe apmxeHne. OCHOBHbIE XapaKTEPUCTUKU KoOJeOaHUMU: MEpHOoJ, 4acToTa,
aMIMTyna. Mamemamuyeckuu u npyscuHHull  masmuuxku. Ilpeepawenue snepeuu npu
KonebamenbHOM OBUNCEHUU.

3aryxaromue konebanus. BeiHy1eHHbIe Konebanus. Pe3oHaHc.

Mexanudeckne BOJIHBI. CBOWCTBA MEXaHWYECKHX BOJIH. [IpodonbHble u nonepeunvle
80JIHbL. J[TUHA 80IHbL U CKOPOCIb €€ pacnpocmparenusi. Mexanuueckue 601Hb1 8 meEpOoOM mere,
ceticmuyeckue 601wl (MC).

3ByK. I pomkocms 38yKa u esicoma mona. Ompadicenue 38yka. Mngpassyk u yiempazeyx.

Hemoncmpayuu

l. Habmronenue koneGaHMii Tes1 Mo IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. Habumonienue xonebanuii rpy3a Ha HUTHU U Ha MPY>KUHE.

3. HabmroneHnue BBIHYKAEHHBIX KoJeOaHHW U pe30HaHca.

4. PacnipocTpaneHnye npoaoapHBIX U MONEPEYHBIX BOJIH.

5. HabmroeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKHI1 pE30HAHC.

@ponmanvusvle 1a00pamopHvle padomol u ONbIMbL

1. Ompenenenre 4aCTOTHl ¥ IEPHO/Ia KOJICOAHUI MaTeMaTHIECKOTO MassTHUKA.

2. OmnpeneneHue 4YacToThl M TMepHoAa KoJIOAHHWH TMPYXKHUHHOTO MAasTHHUKA
(21eKkmponnan 0emoncmpayus).

3. HccnenoBanue 3aBUCHMOCTH TEpHOAA M YacTOThl CBOOOJHBIX KoOJeOaHMIt
HUTSHOTO MasATHUKA OT €T0 JUIMHBI.

4. HccnenoBanne 3aBUCUMOCTH Tepuojia KojeOaHWH NpPYKMHHOTO MasTHUKA OT
MACCBI Tpy3a (21eKMPOHHAA OeMOHCMPAUUL).

5. ITpoBepka HE3aBUCUMOCTH NepuoJia KoyiebaHuit rpysa, MOoABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmnbITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh IEpHUOJa KOJIeOaHWN MPYKMHHOTO
MasiTHUKa OT Macchl rpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHHst CBOOOIHOTO MAICHUS (21EKMPOHHAA 0eMOHCMPAYU).

Pa3nes 10. J1eKTpOMarauTHoOe 10Jie ¥ 3JICKTPOMAarHNTHbIE BOJTHBI

DONEeKTpOMarHuTHOE IoJje. DIEeKTPOMarHuTHbIe BOJHBL. Ceouicmea 21eKmpomMacHUmmbix
gonn. Illkana anexmpomazHumuvix 6onH. Hcnonv3oeanue 21eKMPOMAZHUMHBIX GOJH  O/ls
COMOBON CEA3U.

DnexTpoMarsuTHas npupoja ceera. CKkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BomnHoBrIe cBOMCTBA CBETA.

@Dponmanvhsie nabopamopnvie’ padomot u onvimol’



1. N3yyeHne CBOUCTB 3IEKTPOMArHUTHBIX BOJIH C TIOMOINBIO MOOHIBLHOTO
TenedoHa.
2. W3yueHue sBIIEHUI 3JIEKTPOMArHUTON UHIYKIUU.

Pa3nen 11. CBeroBble siBJIeHUS

JlyueBas moznenp cBeta. Vcrounuku cBeta. [Ipsamonunetinoe pacnpocmpanenue ceema.
3ammenusa Connya u Jlyner. Otpaxenue cBerta. [1iockoe 3epkano. 3akon ompasicenus ceema.

[Ipenomnenue cBera. 3akOH TMpeioMJeHHs cBeTa. [lonnoe eHympeHHee ompadiceHue
ceema. Hicnonvsoeanue NOIHO20 BHYMPEHHE20 OMPANCEHUs 8 ONMUYECKUX C8EMOBOOAX.

Jlunza. Xox nyuerr B nmH3e. Onmuyeckas cucmema ¢homoannapama, MUKpoCKona u
meneckona (MC). I'naz kak onmuueckas cucmema. bnuzopykocms u 0anbHo30pKocmb.

Pasnoocenue 6enoco ceema 6 cnexkmp. Onvimol Hotomona. Cnooicenue cnekmpanbHbix
Y6emoa.

Hemoncmpayuu

1. [IpsMonuHeiHOe pacTipoCTpaHEHHUE CBETA.

2. OTtpaxxeHue cBeTa.

3. [Tomydenue n300pakeHuil B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.

4. [Ipenomnenue caera.

5. Onruueckuii CBETOBOJI.

6. Xon nayueil B cobuparolieil JInH3e.

7. Xox J1ydeil B paccenBarole JIUH3E.

8. [Tonyuenue n300paskeHUIA C TOMOIIIBIO JTHH3.

9. [Mpuanmn neiicTBust GporoanmapaTa, MUKPOCKOTIA U TEIECKOTIA.

10. Mopens riasa.

1. PasnoxxeHue 6emoro cBera B CIIEKTP.

12. [Tomyuenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

@ponmanvusvle 1a00pamopHvle padomol u ONbIMbL

1. HccnenoBanue 3aBUCUMOCTH yTiIa OTPAXKEHUSI CBETOBOTO JIy4a OT yTJia TIaICHHSI.

2. N3yueHne xapakTepuCTUK U300pakeHuUs MpeIMeTa B IJIOCKOM 3epKaie.

3. HccnenoBanne 3aBHCUMOCTH yTIja IMPEIOMIIEHUS CBETOBOTO Jiyya OT yrIja
MaJCHUS Ha TPAHUIIE «BO3yX—CTEKIION.

4. [Tomyuenue n300pa>keHUIA ¢ TOMOIIIBIO COOUpAIOIIEH JTUH3HI.

5. Omnpenenenre (GOKYCHOTO PacCTOSHUS M ONTHUYECKOW CHIIBI COOMparoIeil JIMH3bI
(21eKkmponnan 0emoncmpayus).

6. OMnBITHI 110 Pa3NOKEHUIO OEJIOTO CBETA B CIICKTP (271eKMPOHHAA OEMOHCMPAUUL).

7. OMBITHI TTO BOCTIPUSITHIO I[BETA TPEJAMETOB NPU MX HAOIIOACHUHU Yepe3 IIBETOBBIC
(bUIBTPHI.

Pa3znea 12. KBanToBbIe IBJI€HHS

Onvimwvl Pezepghopoa v TutaneTapHas MoJienib atoMa. Mojens aroma bopa. Hcenyckanue u
noenowjexue ceema amomom. Keanmut.

PannoaktuBHOCTE. Anvgha-, b6ema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO sJipa.
Hyxnounas mooens amommoeo aopa. HMzomonwsi. Paouoaxmusnvie npespawenus. Ilepuoo
nonypacnaca amomHbix soep.

Snepuble peaknuu. 3aKOHBI COXpaHEHUsl 3aps0BOTO M MAacCOBOro 4ucenl. Peakyuu
cunmesa u oenenus soep. Mcmounuku snepeuu Connya u 3630 (MC).

SnepHas sHepretuka. /leucmeus paouoaKmMueHvIX UZIVUEHUU HA JHCUBbIE OP2AHUZMbL

(MC).
Hemoncmpayuu
1. CHexTphl U3JIyYEHHUs U TTOTJIONICHUS.
2. CrieKTpsl pa3IMyYHBIX T'a30B.

3. CrnexTtp Boziopoa.



4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTtunka HOHU3UPYIOMINX U3TYUEHHI.

6. Peructpatus uznydenusi npupoAHbBIX MUHEPAJIOB U MTPOTYKTOB.

Dponmanvuvle 1a60pamopHvle padomsl U ONbLIMLL

l. HccnenoBanue TpeKoB: U3MEPEHUE SHEPTHMHM YACTHUIIBI IO TOPMO3HOMY NyTH (1O
dboTorpadusam) (1eKmpoHHA OeEMOHCMPAYUL).

2. N3mepenne paaroakTUBHOTO (OHA (2/1eKMPOHHAA 0eMOHCMPAayus).

IToBTOpHTE/ILHO-0000IAIOIINI MOLY1b

[ToBTOpUTENBHO-0000IIAIOIIUI  MOAYJIb MpelHa3HayeH [UIsi CUCTeMaTH3allud U
000011IeHHs IPEAMETHOTO COJIEPXKAHUS U OMbITA JEATEILHOCTH, IPUOOPETEHHOTO MPHU U3YUECHUHU
BCEro Kypca pus3mku.

[Ipy wn3ydeHMM [AHHOTO MOZYJS pEAIN3YIOTCI UM CHUCTEMATU3UPYIOTCS  BUAbI
NEeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOecleyuBaeTcsl JOCTHKEHHE MPEIMETHBIX U
METaINpeIMETHBIX TUIAHUPYEMbIX PE3yJbTaTOB 00yueHUs, (HOpMUpPYETCs €CTeCTBEHHO-HAy4dHas
I'PaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEAOBAaHUS SBICHUN NPUPOJBI U TEXHHKH,
OBJIAJICHUE YMEHHUSMHU OOBACHATH (PU3MUYECKHE SBICHMSA, NPUMEHSS IOJyYCHHbIC 3HaHUS,
peniaTh 3a1a4M, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMANBHO AESITEIBPHOCTHBIM XapaKTep JaHHOIO pasjieia pealn3yercsl 3a CUET
TOT0, YTO y4alIHecs BBITOJIHAIOT 3aJaHus], B KOTOPBIX UM IpeJiaraeTcs:

" Ha OCHOBE TIOJIyYEHHBIX 3HAaHUHM pacro3HaBaTh M HAyYHO OOBACHATH (hU3HYECKHE
SBJICHUSI B OKPY>KarOLIEH IPUPOJIE U TOBCEIHEBHOM KU3HU;

" HCHOJB30BaTh MOJ] PYKOBOACTBOM IleJlarora Hay4HbIE METOAbI HCCIIEJOBAHUS (PH3UUECKUX
SBJICHUI, B TOM YHCJIE JJI IPOBEPKHU TUIIOTE3 U MOIYYESHUS TEOPETUUECKUX BBHIBOJIOB;

" OOBSICHATH C ONOPOM Ha MUNAKTUYECKHH Marepuan mocie OoOCYXJEHHUS C Teaarorom
Hay4HbIE OCHOBBI HanboJjee BayKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUH, HalIpUMep,
IPAKTUYECKOIO0 HCIOJIb30BAHMS PAa3IMUHBIX HMCTOYHUKOB DHEPIMM HA OCHOBE 3aKOHA
MPEBpALICHHS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB YHEPTHH.

Kaxxpas w3 Tem JaHHOro pasfenia BKIIOYAET DSKCIEPUMEHTAIBHOE MCCIIEI0BAaHUE
o0o0Imaroniero xapakrepa Ha yCMOTpPEHME Iefarora U mpu ero nomouy. Pasnen 3aBepuiaercs
MIPOBEICHUEM TUArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOM IIKOJIBI.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YYEEHOI'O ITPEJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoeHust obyuatoutumucs ¢ 3[1P yueGHoro npeamera «Dusukar
JOJDKHBI COBHANATh C pe3yjibTaTaMH HpPUMEpHOW pabodell MporpaMmbl OCHOBHOTO OOILETo
oOpazoBaHwUs.

Haubosee 3HaUNMBIMU SIBJISIOTCS:

JINYHOCTHBIE PE3YJIBTATDI:

MOTHBAIIUS K 00YUYEHHIO U LIeJICHANpaBICHHON TO3HABATENIbHOM 1€ATeIbHOCTH;

YCTAaHOBKA HA OCMBICIIGHHE JIMYHOTO OIbITA, HAOMIOJeHUH 32 (PU3HUYECKUMHU
AKCIIEPUMEHTAMH;

YCTAHOBKA HAa OCMBICIIEHHE PE3yJIbTaTOB HAOII0IEHUH 32 IPUPOAHBIMUA U TEXHOTCHHBIMU
SIBIICHUSIMU C TTO3UIHIA (PU3NIECKUX 3aKOHOB;

CHOCOOHOCTh OLEHUBAThH MPOUCXOIAIINE U3MEHEHUS U MX TOCIEACTBUSA; (hopMyTupoBaTh
Y OIICHUBATh PUCKU, JOPMHPOBATH OIIBIT;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEIbHOCTh (IIpH
COBMECTHOM BBINIOJIHEHUH JIA0OPATOPHBIX MPAKTUYECKUX padboT);

YMEHHUE pazianyaTh yueOHbIe CUTYaIlH, B KOTOPbIX yuamuiics ¢ 3[IP MoxeT neiictBoBaTh
CaMOCTOSITENIbHO, U CUTyalluu, TJE CIEAyeT BOCIOJIb30BaThCSl CIPABOUYHON HHpOpMaIe u
JAPYTUMH BCIIOMOTATENIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh TMPUHUMATh pEIIeHHEe B KU3HEHHOW CHUTyalldd Ha OCHOBE IepeHoca
MOJIyYEHHBIX B X0J1¢ 00y4eHUs (PU3NUECKUX 3HAHUI B aKTyallbHYIO CUTYAIHIO;

CHOCOOHOCTh COOJIIOJIaTh B IOBCEJHEBHOM KM3HM INpaBWIA JUYHON OE30MacCHOCTH Ha
OCHOBE MMOHUMaHMA (PU3NYECKHX SBICHUIN U 3HAHUS 3aKOHOB (PU3HKH;

yYMEHHE KPUTUYECKH OLIEHHWBATh MOJyUYEHHYIO OT coOeceHHKa MHPOPMAIUIO, COOTHOCS
ee Co 3HaHueM (PU3MUYECKUX 3aKOHOB;

CIIOCOOHOCTH IepeiaTh CBOU COOOpaKeHUs, YMO3aKIIOUEHHS TaK, YTOOBI ObITh MOHSTHIM
JPYTUM YEIIOBEKOM;

a/IEKBAaTHOCTD MOBEJICHHs 00YYArOIIErocsi C TOYKH 3PEHUSI OMIACHOCTH WK O€30MacHOCTH
11 ce0st MUK [T OKPY KAOIINX;

yBa)KEHHE K TPYAY U pe3ybTaTaM TPYJIOBOH e TETLHOCTH,

yriIyOJieHHe TPEICTaBICHU O IEJTOCTHOM KapTHMHE MHpa Ha OCHOBE NMPHOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH W TPAKTHYECKUX YMCHHUH.

METAINIPEAMETHBIE PE3YJIbTATBI

Oénaodenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHBIMU OCUCMEUAMU:

BBISIBIISITH TIPUYUHBI M CIICIICTBHSI TPOCTHIX (DU3MUYECKHUX SIBICHU,

ornpenenaTh (U3NYEeCKUe MOHATHS, CO3/1aBaTh OOOOIIEHMS, yCTaHABIMBATh AHAIOIHUH,
KJIaccu(UIMPOBaTh, CaMOCTOSITEIPHO BBHIOMPATh OCHOBAaHUS W KPUTEPUH JUIs KIIACCH(HKAIINH,
UCTOJb3Ys CIIPAaBOYHYIO HH(POPMALIMIO U OMUPASICh Ha AITOPUTM yUeOHBIX JIEHCTBU;

yCTaHABJIMBATh TPUYUHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKOE pPacCyKICHHE,
yMO3aKJIloueHue (MHAYKTHUBHOE, JIeAyKTUBHOE, [0 AaHAJIOIMM) M JelaThb BBIBOJBI O[T
PYKOBOJICTBOM TIE/Iarora;

UCKaTb MM OTOMpaTh MHPOPMALMIO WIM JaHHBIE W3 HCTOYHUKOB C YYETOM
MpeI0KEHHON yueOHOU 3a/1aul U 3aJaHHBIX KPUTEPHEB.

cO3/1aBaTh, NMPUMEHATh M MPEoOpPa30BBIBATh 3HAKM M CHMBOJIBI, MOJEIHM U CXEMBI IS
peleHns yaeOHbIX U MO3HABATEIbHBIX 33]1ad;

C TIOMOIIIBIO Tearora Ui CaMOCTOSTENIbHO MPOBOAUTH OIIBIT, HECIIOKHBIA SKCIIEPUMEHT
0 YCTaHOBJICHUIO OCOOCHHOCTEH (PH3NIECKOTO 0OBEKTA WIIH SBIICHHS;

npeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJJHOTO BU/IA B APYTroi (TAabIHILy B TEKCT U IIp.);



yCTaHaBJIMBATh B3aMMOCBS3b (DU3NYECKHUX SIBICHUN U MPOLECCOB, UCMONB3Ys aJITOPUTM
Y4COHBIX ICHCTBHIA.

Oénaodenue ynugepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OCO3HAHHO WCIOJIBH30BATh PEYEBHIC CPEICTBA B COOTBETCTBHU C 3aJaueii KOMMYHUKAIIH
JUIs1 BBIPKEHHSI CBOMX MBICIIEH M MOTpeOHOCTEH JUIsl IITaHUPOBAHUSI CBOCH eI TEIbHOCTH;

OpPraHU30BBIBaTh YYE€OHOE B3aMMOJCHCTBHE B Tpymme (ONpeneNsiaTh OOIue ey,
pacrpeseNiaTh poJid, IOTOBapUBAThCS APYT C JPYTOM U T. 11.).

IeJICHANPABIEHHO HCIOJIh30BaTh HH(POPMAIMOHHO-KOMMYHUKATHBHBIE TEXHOJIOTHH,
HE00XO0IMMBIE JJIS pellleHHs YUeOHbIX U MPaKTHUECKUX (PU3NYECKHX 3a/1aY;

OpPraHU30BBIBATh YYEOHOE COTPYIHHUYECTBO U COBMECTHYIO JICATEILHOCTh C YUUTEIIEM H
CBEpCTHMKAMHU B IpoIlecce 3aHATUN (HPUZUKOM.

Ognaodenue ynugepcanbHblMu yueOHbIMU PEYIAMUBHBIMU OCIICMEUAMU:

NOHUMATD LM €CTECTBEHHOHAYYHOro O0y4YeHMs, CTaBUTh U (OPMYIHPOBAThH i ceOs
HOBBIC 33/1a4X B yueOe U M03HABATEIbHON e TEITFHOCTH,

oOHapyxuBaThb M (OpMyJIHMpOBaTH Y4YEeOHYIO MpOOJEeMy, OIpeNeNaTh Iellb y4eOHOI
TeSITeTbHOCTH;

CaMOCTOSITENIFHO WJIM C MOMOILIBIO YUHUTENs IJIAaHUPOBATh IMYTH JOCTHOXKEHUS Lesed B
(GU3NIECKUX SKCIEPUMEHTAX, B TOM YHWCIIEe albTepHATHBHBIC, OCO3HAHHO BBHIOMpATh Hambolee
3¢ PEeKTHUBHBIE CITOCOOBI pelIeHHs YUeOHbBIX U MO3HABATEIbHBIX 33/1a4;

COOTHOCHTH CBOM TMPAaKTUYECKHE JICHCTBHA C IUIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYIIECTBIISATH KOHTPOJIb CBOCH JIESITEIHHOCTH B MIpOIecce JOCTHKEHUS pe3ysIbTara, ONpeaesaTh
CHOCOOBI JIEHCTBUI B paMKax MPeJIOKEHHBIX YCIOBHM M TpeOOBaHMN, KOPPEKTUPOBATH CBOU
JIWCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYyalleH;

NPaBWIBHOCTD BBITIOJHEHUSI DKCIIEPHUMEHTAILHOW yYeOHOH 3amadyn, COOCTBEHHBIC
BO3MOXKHOCTH €€ PeIICHUS;

BJIaJICHHE OCHOBAaMH CaMOKOHTPOJISl, CAMOOIICHKH, TPUHSATHSI PEIICHUH U OCYIIECTBICHHS
OCO3HAHHOTO BBHIOOpPA B yueOHOM U 1MO3HABATEIbHOMN JIEATEIbHOCTH;

JaBaTh aJICKBATHYIO OICHKY CUTYAIlMW U MpejiaraTh IJIaH ee N3MECHEHMS,

IpeaBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEIICHUH YU4eOHO 3a1auu;

0CO3HABaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

IHPEAMETHBIE PE3YJIbTATDBI

TpeGoBanuss K mNpeAMETHbBIM Ppe3yJbTaTaM OCBOCHHSI Y4eOHOro mnpeaMera
«®Pu3nka», pacnpenejeHHblIe 110 roaaM 00y4eHust

PesynbraThl 1o To1aM (OPMYIHPYIOTCS MO MPUHIUITY A00AaBICHHUS HOBBIX PE3YyJIbTAaTOB
OT roja K rogy (pe3yibTaTbl OYEpPEJHOrO0 TIOAa IO YMOJYAHUIO BKIIOYAIOT PE3YJIbTATHI
NPEIbIAYIINX JIET).

7 KJIACC
[IpenMeTHbIEe pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI OTpa)kaTh CPOPMUPOBAHHOCTD Y
00y4Yaromuxcs yMEHHIA:

-  OpPHEHTHPOBATHCA B MOHATHUSAX M ONEPUPOBATh UMM Ha 0a30BOM YPOBHE: (PU3UYECKHE U
XMUMUYECKHUE SBICHHS;, HAONIONEHHE, OSKCIEPUMEHT, MOJEb, THUIOTe3a; EIUHUIIBI
¢bu3nYeCKUX BEJIWYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOeE,
KHJIKOE, Ta3000pa3HOe); MEXaHHUYECKOe JBIKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MpSIMOJIMHEMHOE), TpaeKToOpus, paBHOAEWUCTBYyIomas cuwi, aedopmanus (ympyras,
IUIACTHYECKas), HEBECOMOCTb, COOOILAIOIINECS COCYAbI, C OMOPONW Ha JTUAAKTUYECKUN
MaTepHan

- paznuyath sBieHUs (AudQy3us; TEIIoBoe ABMKEHHE YaCTHIl BEIIECTBA; paBHOMEPHOE
JBUKEHHE; HEpPaBHOMEPHOE JBIKEHUE; WHEpLUs; B3aUMOACHCTBHE TEN; pasHogecue
m@EPObIX mejl ¢ 3aKPeniénHoll 0CbI0 8paujenus; iepeaada AaBIeHUs TBEPABIMU TeJIaMH,
KHUAKOCTAMU M Ta3aMM; aTMoc(epHOe JaBlieHHe;, IUIaBaHUE TeJl; MpEeBpallCHUS



MEXaHUUYECKOM SHEprun) 1o OMUCAHUIO UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIUX  JaHHOe  (QU3MYEcCKoe SIBJICHHE, IOoclieé  IPEeIBApUTEIHLHOTO
0OCYKJICHHSI C TIearorom;

pacrno3HaBaTh MPOSBIECHUE M3YUYEHHBIX (PU3MUECKHUX SIBJICHUH B OKpY)KaloIeM MHpE, B
TOM 4YHcie (u3nyecKue SBICHHS B IPHUPOJE: NPUMEPHl ABIKEHHS C Pa3TUUHBIMU
CKOPOCTSMM B XMBOM M HEXKWBOW NPHUPOJAE; IEHUCTBHE CUJIBI TPEHHS B IPUPOJE U
TEXHUKE; BIMSHHE aTMOC(HEPHOrO [aBJICHUS Ha >KUBOW OpPraHu3M; IUIaBaHUE pHIO;
pplyard B TeJ€ 4YeJOBEeKa; NMPU 3TOM NEPEeBOAMTH MPAKTUYECKYIO 33/Jayy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIC CBONCTBA/IPU3HAKH (PU3MUYECKHX SBICHUH C MOMOILKIO
neaarora;

OIMCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (DU3NYECKUE SIBICHUS, UCHONb3Yys (U3NUECKUe
BEIMYMHBI (Macca, 00BEM, TUIOTHOCTh BELIECTBA, BpPeMs, IMyThb, CKOPOCTb, CPEIHSsSA
CKOpOCTh, CHJIa YIIPYTOCTH, CHUJIa TSDKECTH, BEC Tela, CUja TPEHUs, JaBieHue (TBEPAOro
Tena, JKUAKOCTH, ra3a), BhITAJIKUBAIOLIAs CHIa, MeXaHW4YecKkasi paboTa, MOIIHOCTb, TIEHO
CHJIBI, MOMEHT CHJIbI, KO3()(PUIIMEHT MONEe3HOT0 ACHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHLMAIbHASI SHEPTHUs) C OMOPOI Ha CXeMy; MPH ONMUCAHUM PACKPbIBATh (HU3MUYECKUN
CMBICJI MCTIIOJIb3YEMbIX BEJMYMH, UX O0OO03HAUEHUS W €JUHUIBI (U3UUECKUX BEJINYMH,
Haxooums Gopmynvl, ceéasbleawue OAHHYIO QUIUYECKVIO BEIUYUHY C  OpYeUMU
BeUYUHAMU, CMPOUMb 2PAPDUKU UZVUEHHBIX 3A8UCUMOCMEl QU3UYECKUX GeTUUUH C
OTNOpPOM HA TUJTAKTUYECKUN MaTEepHall;,

XapaKTepu30BaTh CBOUCTBA TeJl, (PU3MUECKUE SBJICHUS U MPOLECCHI, UCTIONb3Ys MpaBUiia
CIIOXEHUs CWI (BAOJL OAHOU TpsiMO), 3akon Iyka, 3axon Ilackans, 3axon Apxumeoa,
npasuno pagnosecus pvluaza (010Ka), «3010moe npasuio» MexaHuku, 3aKOH COXPaHEHHS
MEXaHMYECKON DSHEepruy; IMpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3anucbl6ams €20 MamemMamuyeckoe BvlpadceHue Hnoo pPYKOBOOCMBOM Neodazo2da ¢
o0bcydicoeHuem niana pabomol,

OOBSICHATH (PU3NYECKUE SBJICHUS, ITPOLIECCHl M CBOMCTBA TEJN, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil MpPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: MpU MOMOIIM IeJarora BBISIBIATH
NPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 |—2 JOrMYECKHX ILIAroB ¢
ornopoit Ha 1—2 u3y4yeHHBIX CBOICTBa (U3NYECKUX SIBICHHUM, (PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiaTb THUIOBBIE pacy€THBIE 3aJadyud B lJeWCTBME C ONOPOM HA AJITOPUTM,
NpeBapUTENHFHO Pa300paHHbBIN COBMECTHO € MIEIaroroM, UCIOIb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBaIOIIME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAJM3a YCJIOBHS 3aJ]aud 3alUChIBAThH
KpaTKoe YCJIOBME, MOJCTaBIATh (U3UUECKUE BEIMYMHBI B (DOPMYIBI M TNPOBOAUTH
pacuéThl, HAXOIUTH CIIPABOYHBIE TaHHbIE, HEOOXOAMMBIE AJIsl PEeIICHUs 3aj]a4, OLICHUBATh
PEATUCTUYHOCTD MOTYYCHHOH (PU3HMUECKON BETMYMHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3MYECKUX METO0B
nocJje MpeaBapUTeNIbHOTO 00CYKACHHUS C IeJaroroM; Mpy MOMOIIM TeJlarora B ONMCaHuu
UCCIIEIOBaHMs BBIJCNATH IPOBEpPSEMOE MPEANooKeHHe (THIOTe3y), C ONOpod Ha
OUIAKTUUECKUH MaTepuasl pasinyaTh U WHTEPIPETUPOBATH IOJYYEHHBIM pE3yJIbTarT,
HAXOJUTh MOCJE 00CYXIEHHUS C MeAaroromM OIIMOKH B XOJ€ OIbITA, JeJIaTh BBIBOJBI MO
€ro pe3ysbTaram;

yMETh HaXOJUTh C HCIOJIb30BaHHWEM LHU(POBBIX 00pa30BaATEIbHBIX PECYPCOB OMbBITHI 110
HaOIIOCHUIO0 (U3NYECKUX SIBICHUM MM (PU3MUYECKHX CBOWCTB Tel: (OpPMYIMPOBATH
MIpoBepsieMble MPEIOI0KEHUSI, COOUPATh YCTAHOBKY M3 MPEI0KEHHOTO 000py10BaHUS
C ONOpOM Ha CXeMy, 3alHchiBaTh XOJA OIbITa U (OPMYJIMPOBATH BBIBOJBI IO
PYKOBOJICTBOM I€Aarora;

BBITOJIHATH TPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacchl Tella, 00bEéMa, CHIIBI U
TEMIEPATypbl C HCIOJIB30BAHUEM AaHAJOTOBBIX M LU(POBBIX NMPUOOPOB € OMOPOIl Ha
aJITOPUTM; 3alKChIBaTh IOKa3aHUS MPUOOPOB C YYETOM 3aJaHHOM abCOMIOTHON
MTOTPEUTHOCTH U3MEPEHUI;



MIPOBOJIUTH COBMECTHO C I€JaroroM HcCCIeI0BaHME 3aBUCHUMOCTU OIHOHM (u3nyeckoi
BEJIMYMHBI OT JAPYTroil C UCHOJB30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH
PABHOMEPHO IBMKYLIETOCS Teja OT BPEMEHHU JBHKEHUS TEJIA; CUIbL MPEHUSL CKOTIbIHCEHUS
om eeca mena, Kavecmea 00paOOMKU NOGEPXHOCMEU meNl U He3A8UCUMOCMU CUTb
MpeHus. Om NIOWA0U CONPUKOCHOBEHUS MEJl; CUNbL YRPY20CIU OM YOIUHEHUS NPYHCUHDBL,
BLIMANKUBAIOWEU CUTbl OM 00bEMA NOSPYIUCEHHOU Yacmu mena u Om NIOMHOCIU
HCUOKOCMU, €€ He3aBUCUMOCMU Om NIOMHOCMU Mmead, Om 21YOUuHbl, HA KOMOPYIO
NO2PYAHCEHO MeNOo, YCI08ULl NIABAHUS Me, YCI08Ull pAGHO8eCcUs pbiuaza U O10K08), TIO]
PYKOBOJICTBOM TII€Jjarora y4acTBOBAaTh B IUIAHHPOBAHMM Y4YEOHOTO HCCIIEIOBAHMUS,
coOupaTh YCTAaHOBKY U BBINOJHATh HW3MEPEHUs, CJIeAys NpeIoKEHHOMY IUIaHy,
(buKcUpoBaTh pPe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHJE
MIPEeJI0KEHHBIX Ta0IuIl U TpaduKOB, AeTaTh BHIBOBI IO Pe3yJIbTaTaM HCCIEA0BaHUS;
COOTHOCHUTh KOCBEHHbIE H3MEpEHHUsI (U3UUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPAOTO TeNla; CHJIAa TPEHUS CKOJBXEHUS; [aBICHUE BO3/yXa;
BBITJIKUBAIOILAs CHJIA, IEHCTBYIOIIAs HA NOTPYKEHHOE B JKUJIKOCTh TEJIO; KOA(D(HUIIUEHT
MIOJIE3HOTO JIEMCTBHSI MPOCTHIX MEXAHU3MOB), CIEAYs MPEATOKEHHON MHCTPYKIMH;, TpU
BBITOJIHEHUHM U3MEPEHUH IM0JI pyKOBOACTBOM I€/larora coOMpaTh SKCHEPUMEHTATbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYE€HNE UCKOMOU BEJIUYUHBL;

coOmoaTh MpaBWia TEXHUKH O€30MacHOCTH TMpH  paboTe ¢ JabopaTOPHBIM
000py/1I0BaHUEM TIOCIE MPEABAPUTEIHHOTO 00CYKICHHS C MEarorom;

COIOCTAaBJIATh TNPHUHLUIBI JEHCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JAUHAMOMETpP, COOOIIAIOIINECS COCYJbl, OApOMETp, pblyar, MOABMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh C OMOPOM Ha AMJAKTHUECKUI MaTepuat;
XapaKTepU30BaTh NPUHLMUIIBI IEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX YCTPOICTB
1ocje MpeBapUTEeIbHOTO 00CYXJICHHS € MEAaroroM ¢ OMopod Ha MX ONMUCaHMA (B TOM
YuClle: TOAIIMITHUKH, YCTPOMCTBO BOJOIIPOBOJA, T'MAPABINYECKHM Mpecc, MAHOMETD,
BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIONIB3YS 3HAHUS O CBOMCTBAX (PH3MUECKUX
SIBJICHUN ¥ HEOOXO0IMMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTh TIpUMEpPhl / HaXOAWTh HWHPOPMALMIO O TpUMepax MPAKTUYECKOTrO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUW B TIOBCEJTHEBHOM JKM3HM JJs oOecredyeHus
0e3omacHOCTH TpH OOpalleHMH C NOpudopaMu M TEXHUYECKUMH YCTPOHCTBaMH,
COXPAHEHUS 310POBbs U COOJIIO/IEHUSI HOPM SKOJIOTHMUYECKOT0 MOBEACHUS B OKpY Karolen
cpene;

OCYIIECTBIISAThH C MOMOIIBIO Melarora 0T00p UCTOUHUKOB MH(popManuu B cetd HTepHeT
B COOTBETCTBUH C 3a/IaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMMEIOLIUXCSA 3HAHUHI U
MyTEM CpaBHEHHUS PA3IUYHBIX UCTOYHHMKOB BBIIEIATH MH(GOPMALMIO, KOTOpas SBISETCS
MPOTUBOPEYMBOM HIIM MOXKET ObITh HEIOCTOBEPHOI;

HCIIOJIb30BaTh MPHU BBIIOJHEHUH Y4YE€OHBIX 33JaHUN HAyYHO-IIOMYJISIPHYIO JIUTEPaTypy
(U3NUECKOro cojepkaHus, CIpaBOYHbIE MaTepHajbl, pecypchl ceTd MHTepHeT; BIajeTh
npuéMaMl KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusl HH(OpMaMU U3 OJHOMN
3HAaKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaTh IO/ PYKOBOJICTBOM Iiefarora ¢ OOCYXXIEHHEeM IuIaHa padoThl KpaTKue
NUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHMKOB HWH(OPMALUU
(U3UYECKOTO COACp)KaHUsA, B TOM 4YHCJIE MyOJWYHO JeliaThb KpaTKUe COOOIICHUS
O pe3yibTaTax TMPOEKTOB WIM Y4YeOHBIX HCCIECAOBAHHUI; NpU O3TOM TI'PaMOTHO
UCIIONIb30BAaTh M3YyUEHHBIM MOHATHMHBIN anmapaT Kypca (U3UMKHU, CONPOBOXKIAThH
BBICTYIUIEHHE ITPE3EHTALNEH;

IIPU BBIMOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIEIOBAaHUM MOJ PYKOBOJICTBOM IIeJarora
pacripenesiaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJayaMH,
CJIETUTH 32 BBIMOJIHEHUEM IUIaHa IEHCTBUI, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIJIA] B
JESATENIbHOCTh TPYMIIBI; BBICTPaWBaTh KOMMYHUKAaTMBHOE B3aMMOJCHCTBHE, YUYMTHIBAs
MHEHHE OKPYKAFOIIUX.



8 KJIACC

HpCI[MeTHLIC pPC3yJIbTaThbl HA 0a3oBOM YPOBHC OOJDKHBI OTPAXKaTh C(l)OpMI/IpOBaHHOCTB y

o0yJaromuxcs YMEHHH:

OpPHEHTUPOBATbCS B TOHATHAX M ONEpHUpPOBaTh MMM Ha 0a30BOM YpOBHE: Macca M
pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUYKEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS
BEIIIECTBA, KPUCTAIIMUECKUE U aMOop(HbIE Tesla, HACHIIIEHHBIH U HEHACHIIEHHBIN Mmap,
BJIQXKHOCTh BO3/yXa; TeMIepaTypa, BHYTPEHHSS SHEprus, TEIUIOBOM JBHUraTelb;
AJIEMEHTApHbIN  DJIEKTPUYECKUM  3apsA], DJIEKTPUYECKOE II0JIe, TPOBOJHUKH H
TUDJIEKTPUKY, TIOCTOSHHBIHN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pa3nuyath SIBICHUS MOCJIE NPEABAPUTEIBHOIO OOCYKICHHS C TeJarorom (TEmioBoe
paciidpeHue/ckaTue, — TeIUlonepenava,  TEIJIOBOE  paBHOBECHE,  CMadyMBaHUE,
KallWUISIpHBIE  SIBJICHUS, MCIApPEHUE, KOHJACHCAIMs, IUIaBJICHHUE, KPUCTAJUIM3ALUS
(oTBepaeBaHME),  KWUIIEHWE,  Terulonepenadya  (TEIJIONPOBOAHOCTh,  KOHBEKIIMS,
U3IIyYEHUE); DIIEKTpU3alusl TeJ, B3aUMOACHCTBUE 3apsiioB, JEHCTBHS DIIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBHE MarHUTHOTO IOJS
Ha MPOBOJIHUK C TOKOM, 3JICKTPOMAarHUTHAs MHIYKIMSA) MO OMMCAHUIO UX XapaKTepHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacro3HaBaTh C TIOMOIIBIO I€Aarora MPOSIBICHHE H3YUYCHHBIX (PU3MUYECKUX SIBICHHUH
B OKpYXaloIleM MHUpe, B TOM uucie (u3nueckue SBJICHUS B MPHUPOJIE: OBEPXHOCTHOE
HATsDKEHHE M KalWUISIpPHBIE SIBICHUS B TPUPOJE, KPUCTAUIBI B MPHPOJE, U3TyUCHUE
Connma, 3amep3anue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, HHes,
CHera; JJIEKTpHUYECKUE SBJICHUS B arMocdepe, 3JIEKTPHUUECTBO KHUBBIX OPraHU3MOB;
MarHuTHoe mnoJjie 3emMiid, apeid MmoaocoB, poidb MAarHUTHOTO MOJIS JUIs *KU3HU Ha 3emiie,
MOJISIPHOE CUSTHHE; TIPU ATOM INEPEBOJAMTh MPAKTUYECKYIO 33734y B y4eOHYIO, BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKH (PU3UUECKUX SBIICHUI;

OIMCHIBATh I0JI PYKOBOJACTBOM Iiejlarora ¢ oOCYyXJE€HHEM IulaHa paboThl M3yueHHbIE
CBOICTBA TeN U (pU3MUECKUE SBICHUS, UCIIONb3Ys (PU3NUYECKHE BEIMUMHBI (TeMIIeparypa,
BHYTPEHHSSI DJHEPIUs, KOJMWYECTBO TEIJIOTHI, YJElbHAs TEIUIOEMKOCTh BEIIECTBA,
yAenbHas TEIJIoTa IUIaBJICHUs, YJelIbHas TEIUIoTa MapooOpa3oBaHus, yJe/lIbHas TEIUIoTa
CrOpaHHsl TOIUIMBA, KOI(M(UIMEHT IOJIE3HOr0 JCHUCTBHS  TEIJIOBOM  MAIIWHBI,
OTHOCHTEJIbHAs BJIAXKHOCTh BO3JyXa, JEKTPUUYECKHUI 3apsij, cujla TOKa, AJIEKTPUUECKOe
HarnpsHKeHUe, CONPOTUBIICHUE MTPOBOIHUKA, YJIEIbHOE COPOTUBIICHUE BEIIECTBa, paboTa
1 MOIIHOCTH 3JIEKTPUYECKOTO TOKA); IPU ONKUCAHUU MPABUIBHO TPAKTOBATh C MOMOIIBIO
nenarora (U3MYECKUH CMBICI HCIOJIb3YEMbIX BEIMYUH, OOO3HAYCHHS U €IUHHIIBI
(bu3NYeCKUX BEIWYHMH, HAXOAUTHb (OPMYIbI, CBS3bIBAIOIIME JaHHYIO (DU3HUYECKYIO
BEIMYMHY C JAPYTMMHM BEJIUYMHAMM, CTPOUTH TIpadUKd H3YYEHHBIX 3aBUCHUMOCTEH
(hbU3UYECKUX BEINYHH,

OIPENENIATh TOCE MPEABAPUTEIILHOTO OOCYXKICHHS C TIelaroroM CBOKMCTBa Tell,
¢dbuznyeckue SBJICHUS M TPOIECCHI, HCIOJb3Ysl OCHOBHBIEC MOJOKEHUS MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM CTPOECHMsI BEIECTBA, NPUHLUI CYNEPHO3UIMM Moseld (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsA/a, 3akoH OMa Jig y4acTKa LeNu, 3aKOH
Iicoyna—/lenya, 3aKOH COXpAaHEHUS DSHEPIUM; IIPU OTOM HAXOJIUTh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa M €ro MaTeMaTHYeCKOe BbIpaXEHHE C OMopod Ha LudpoBbIe
o0pazoBaTesIbHBIE PECYPCHI;

COOTHOCUThH TOJI KOHTpOJIEM Iefarora (hu3nueckue MpoLecchl U CBOMCTBa Tel, B TOM
quclie ¥ B KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, NPy MOMOIIH
nejarora BBIABIATH NPUYMHHO-CIIECJCTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTMYECKUX INAroB C OMNOpoi Ha 1—2 W3yuyeHHBIX CBOWCTBA (PU3MYECKHX SBICHHM,
(bu3nYeCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pelmare TUIMOBbIE pAcUYETHBIE 3a7adyd B 1—2 fAelcTBHA C OMNOpPOM Ha aJIrOpUTM,
MIpeIBAPUTENLHO pa300paHHBI COBMECTHO C MEIaroroM, UCHOJIb3Yys 3aKOHBI U (HOPMYIIbI,



CBSI3bIBaOIIME (PM3NUYECKHUE BETUUMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 33Jaull 3allUChIBATh
KpaTKO€ YCJIOBHE, BBISBJIATH HEAOCTAaTOK JAHHBIX MJIs pPELIeHHs 3a/Jayd, BBIOUpPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JUISl €€ peIIeHUs], TPOBOJUTh pacuéThl U CPABHUBATH
MOJTy4eHHOE 3HaueHue GU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

UMETb MPEJCTaBICHUE O MPOOIEeMax, KOTOPbIE MOXKHO PEIINTh MPH MOMOIIN (HU3NIECKUX
METOJIOB TIOCJE TPEABAPUTEIBLHOIO OOCYXAEHUS C IEJaroroM; MCIOJb3ys OMNHMCAaHHE
UCCJIEIOBAHMSI, BBIAEIATh IPOBEPAEMOE IPEAINONIOKEHUE, OLIEHUBATh IPAaBUIBLHOCTH
MOpsIKa IPOBECHUS UCCIIE0BaHNUs, AeTIaTh BbIBOIBL;

YMETh HaXOJUTh C UCHOJBb30BAHUEM IM(PPOBHIX 00pPa30BATEIBHBIX PECYPCOB OMBITHI MO
HAOMIO/IEHUIO0 (U3NYECKUX SBICHUM WM (U3MYECKUX CBOMCTB Tel (KaluuUIIpHbIE
SBJICHUS, 3aBHCUMOCTBH JaBJICHHs BO3/yXa OT €ro o0béma, TeMIepaTypbl; CKOPOCTH
mporecca OCTBbIBaHUS/HAarpeBaHUs npu U3ITy4YeHUN oT 1BeTa
M3y 4aoLIeH/OoTIoaoneil HOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATyPhl
KHUAKOCTH U IUlomiaad €€ IOBEpXHOCTH; JJIeKTpU3alus Tel U B3auMOJeicTBHe
EKTPUYECKUX 3apsioB; B3aMMOACMCTBHE IOCTOSHHBIX MAarHUTOB, BU3yaJIU3allUs
MarHMTHBIX MOJIEH MOCTOSIHHBIX MAarHWTOB; JEHCTBHSI MarHUTHOTO MOJISI HAa MPOBOJHUK
C TOKOM, CBOWCTBa 3JEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABHUraTelNsl MOCTOSHHOIO TOKA):
dbopMynupoBaTh  MpOBEpSEMbIE  MNPEIANOJIOKEHUs, coOUpaTb  yCTAaHOBKY U3
NPEUIOKEHHOTO 000pYZOBaHMsS C OMNOPOM Ha CXeMy; ONHUCHIBATh XOJ OIbITa H
(GbopMyIIHPOBATh BBIBOJIBI MO PYKOBOJCTBOM I€arora;

UMETh NPEJCTABICHUS 0 U3MEPEHUH TEMIIEPATYPbI, OTHOCUTEIBHON BJIAXKHOCTH BO3AYyXa,
CWJIbI TOKA, HANpsDKEHUS C HCIOJb30BAaHUEM AaHAJIOTOBBIX MPHOOPOB W AATYUKOB
¢u3nUecKuX BENWYMH; NMPH MOMOIIM IEJarora CpaBHUBATh PE3yJIbTaThl W3MEPEHUil ¢
y4ETOM 3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH COBMECTHO C I€JaroroM HcCCIeI0BaHME 3aBUCHUMOCTU OIHOHM (u3nyeckoi
BEJIMYMHBI OT JpPYrod C HUCIIOJIb30BAHMEM TNPSAMBIX HU3MEpPEHHH  (3aBUCHMOCTD
CONPOTUBIIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJM IIONEPEYHOr0 CEYEHMs U
YAENBHOTO COINPOTUBJICHUS BEUIeCTBa MPOBOJHUKA; CHJIBI TOKA, HIYLIErO 4Yepes
IIPOBOJAHMK, OT HANpSOKEHWsT HAa IPOBOJHHMKE; HCCIECJOBAHHUE IOCIEAOBATEIBHOIO U
MapajuleIbHOTO COEIUHEHUH MPOBOJHUKOB): IUIAHUPOBATh HCCIIEIOBAaHUE, COOUpPATH
YCTaHOBKY W  BBIIIOJIHATH M3MEPEHUs MOJ PYKOBOACTBOM II€Jarora, creays
MPEJIOKEHHOMY IUIaHy, (PMKCHPOBATH pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHJIE
TabuI ¥ rpadUKoB, AeTaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS MOCIE 00CYKICHUS
C MEJIaroroM;

COOTHOCHUTh KOCBEHHBIE HM3MEpEHHMs (U3NYECKUX BENUYMH (yHIelbHas TEIUIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, pad0OTa M MOLIHOCTh 3JEKTPUYECKOTO TOKA): C
MOMOIIBIO  Teflarora IUIAHUPOBAaTh HM3MEPEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€ysl IPEAI0KEHHOM NHCTPYKLNHU, U BBIYUCIIATH 3HAYCHUE BEIMUHUHBI;
coOmoaTh MpaBWia TEXHUKH O€30macHOCTH MpH  paboTe ¢ J1abopaTOPHBIM
000py/1I0BaHUEM TIOCIE MPEABAPUTEIHHOTO 00CYKIEHHS C MEarorom;

COIOCTAaBJIATh C TMOMOILBIO IeAarora NPUHIMIBI JEHCTBUA H3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMNCTB C OMOPON Ha UX OMMCAaHUs (B TOM YHCIIE: CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOUHA, aMIIEpMETp, BOJIBTMETP, CUETUUK AIIEKTPUUECKON
SHEPruH, JJIEKTPOOCBETUTENbHBIE MPUOOPBI, HAarpeBaTeNbHbIE  AIEKTPONPUOOPHI
(mpuMepbl), UIEKTPUYECKHE MPENOXPAHUTENN; DIIEKTPOMATHUT, AJIEKTPOJBUraTEIlb
MOCTOSTHHOTO TOKA), MCIOJB3Ys METOAMYECKHE MaTepuaibl O CBOMCTBaX (U3NYECKUX
SABJICHUN U HEOOXOMMble (pU3NUecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IOCJE IPEABAPUTENIIBHOTO OOCYXJAEHHA C [EeJaroroM IMpocThle
TEXHUYECKHUE YCTPOHCTBA W HU3MEpPUTENIbHBIE MPUOOPHI IO CXeMaM M CXEMaTHYHBIM
pUCYHKaM (KMJIKOCTHBIH TEpPMOMETp, TEpPMOC, ICHUXPOMETpP, THIPOMETp, ABUTATENb
BHYTPEHHETO CIrOPaHHs, JIEKTPOCKOI, PEOCTAT); COCTABJIATH CXEMBbl AJIEKTPUUYECKUX



Leneil C IOC/IeNOBAaTEIbHBIM U NapauICIbHBIM COECIUHEHUEM 3JIEMEHTOB, COOTHOCSH
YCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB AIEKTPUUECKUX LIETIeH;

NPUBOAUTh  MPUMEPHI/HAXOMUTh  MHPOPMALMIO O  MpUMEpax  MPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HM JJs oOecredeHus
0e3omacHOCTH TpH OOpallleHMH C TOpudOpaMu M TEXHHUYECKUMH yCTPOHCTBaMH,
COXPAHEHUS 3/10POBbs U COOJIIOJIEHUSI HOPM SKOJIOTMUECKOTO MOBEACHUS B OKpYKarolien
cpexe;

OCYIIECTBIATh C MOMOIIbIO IMeJarora MOUCK HMHGOpMaluu (U3NYECKOrO COJEp:KaHus
B ceTH MIHTEpHET, Ha OCHOBE MMEIOUINXCS 3HAHUM M IIyTEM CPaBHEHMS JOIMOJIHUTEIBHBIX
MCTOYHUKOB BBIIEIATh MH(OPMALINIO, KOTOpasi SIBJISETCS MPOTUBOPEYUBON WU MOXKET
OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBIIIOJIHEHUU Y4E€OHBIX 33JaHUN OTOOpPaHHYIO MEAAroroM HayyHO-
MOMYJISIPHYIO JIUTEPATYPy (PU3MUECKOTO COAEPIKaHUs, CIIPAaBOYHBIC MaTepHabl, PECypChI
cetu WHTepHer; BianeTh NpuéMaMu KOHCIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHuUs
uHpOpPMALlMM U3 OJHOW 3HAKOBOM CHCTEMBl B JpPYTyl0 C ONOpPOM Ha ajiroput™M M
YTOYHSIOIINE BOIIPOCHI NE1arora;

co3/1aBaTh IOl PyYKOBOJCTBOM IleJlarora ¢ o0Cy»XJIeHHEM IUIaHa pabOThl MUCbMEHHBIE U
KpaTKue YCTHbIE COOOIIeHHs, 00001as MHPOpMAIMI0 M3 HECKOJbKHX MCTOYHUKOB
(GU3NUECKOro cojaep)KaHus, B TOM YHCIE NYOJWYHO TMPEICTAaBIATh PE3yJIbTaThl
MIPOEKTHOM WIJIM MCCIIEI0BATENbCKON IEATEIbHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BATh
U3yYeHHBI TMOHATUHHBIA amnmapar Kypca (U3MKH, CONPOBOXAATh BBICTYILJICHUE
Mpe3eHTAlUEeH;

IIPU BBIMOJIHEHUM YUYEOHBIX MPOEKTOB M MCCIEIOBAHUM (PU3HMUECKUX MPOLECCOB IO
PYKOBOJICTBOM II€/larora pacmlpeeNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTAaBJIEHHBIMUA  3a/ladyaMH, CIEAUTh 3a BBHIIOJHEHMEM IUIaHA JCWCTBUH W
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHUBaTh COOCTBEHHBIH BKJIaJ B JESITEIbHOCTD
IpyNNbl; BBICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, MPOSBISIL TOTOBHOCTH
paspemarh KOH(IUKTHI.

9 KJIACC

HpCI[MeTHLIC PpC3yJabTaThbl HA 0a3oBOM YPOBHC OOJDKHBI OTPAXKaTh C(l)OpMI/IpOBaHHOCTB y

o0yJaromuxcs yMEHHH:

OpPHEHTUPOBATbCS B IMOHATUSAX M OMNEPUPOBaTh MMHU Ha 0a30BOM YpOBHE: CHCTEMa
OoTcuéra, MaTepuajbHas TOYKa, TPACKTOPHs, OTHOCHUTEIBHOCTh MEXaHUYECKOTO
IBWKeHUs, Aedopmarus (ynpyras, IUIACTHUYECKas), TPEHHUE, YEHMPOCHPeMUMENbHOe
YCKOpeHue, HEBECOMOCTb W MEPErpy3KH; LEHTP TSKECTH; aOCOJIIOTHO TBEPIOE TEo,
LEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE; MEXaHWYECKHe KojeOaHHs M BOJHBI, 3BYK,
nH(Pa3ByK U YIbTPA3BYK; JIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTAIbHO30PKOCTb, CHEKMpPbl UCHYCKAHUA U NO2NoujeHus; ambda-,
OeTa- 1 raMMa-u3JIy4eHUs, U30TOIIbI, s/IEpHAsl SHEPreTHKa;

COOTHOCHUTH SIBJICHUS TIOCIIE MIPEBAPUTEILHOIO 00CYKACHUS C IeJaroroM (paBHOMEpHOe
U HEPAaBHOMEPHOE MPSAMOJIIMHEMHOE JBHUKEHUE, PABHOYCKOPEHHOE NPSIMOJUHEHHOE
JBIKEHHE, CBOOOJHOE TaJeHHE TeJ, pPaBHOMEPHOE [BH)KEHHE IO OKPYXHOCTH,
B3alMOJICIICTBHE TeJI, pEaKTUBHOE JIBIKEHUE, KOJieOaTeTbHOE IBIKEHHE (3aTyXaollue U
BBIHY)KJICHHbIE KOJieOaHMs), PE30HAHC, BOJHOBOE JBIDKEHHE, OTpPaK€HHE 3BYKa,
MPSMOJIMHEMHOE PaclpOCTpaHEHUE, OTpPaKeHHE M MPEIOMIICEHHE CBETa, IIOJIHOE
BHYTPEHHEE OTPaXCHHE CBETa, pas3lIoKeHHE Oeloro cBeTa B CHEKTP U CIIOKEHHE
CHEKTpaJbHBIX  IBETOB, JUCHEPCHS  CBETa, €CTECTBEHHAas  pPaJUOAKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEWYATOrO CIEKTpa HU3IY4YEHHs) [0 ONMCAHUI0 MX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBJICHUE;
pacro3HaBaTh C TIOMOIIbIO I€Aarora MPOSIBICHHE H3YUYCHHBIX (PU3MUYECKUX SIBICHHM
B OKpYyXarolieM Mupe (B TOM uucie (U3NYECKUE SBJIEHUS B MPUPOJE: MPWIKUBHI U



OTJIMBBI, JBUKEeHUE IulaHeT COJHEYHOH CHCTEMBI, PEAKTUBHOE JIBMIKEHHE >KUBBIX
OpPraHM3MOB, BOCHPHUATHE 3BYKOB XKHUBOTHBIMH, 3€MJIETPSCEHUE, CEHiCMUYECKHE BOJIHBI,
I[lyHaMH, 3XO0, I[BETa TeJ, ONTHYECKHE SBJIECHHUS B MpPUPOJE, OHOJIOTHYECKOe ACHUCTBHUE
BUJUMOTO, YJIbTPa(UOIETOBOTO W PEHTTCHOBCKOIO M3JIy4YEHMH; €CTECTBEHHBIN
pPalMOaKTUBHBIA (POH, KOCMHUYECKHE JyYd, PATUOAKTUBHOE H3JIyUYE€HUE MPHUPOTHBIX
MUHEPAJIOB; JIEHCTBUE PAJMOAKTUBHBIX W3IyUYE€HUI HAa OpraHM3M uejoBeKa), IpU ATOM
M0J1 pyKOBOJICTBOM II€/larora nepeBOUTh MPAKTUYECKYIO 337a4y B Y4eOHYIO, BBIICIAThH
CYILIECTBEHHbIE CBOMCTBA/IIPU3HAKH (PU3UUECKUX SBJICHUIL;

OIMCHIBATh 0]l PYKOBOJACTBOM Ilelarora ¢ oOCYXJE€HHEM IulaHa paOoThl M3yueHHbIE
CBOMCTBA Tel W (PU3UYECKHE SIBICHUS, UCHOJb3Ys (U3NYECKUE BEIMUYUHBI (CpenHss U
MI'HOBEHHAsl CKOPOCTb Te€jla TP HEPABHOMEPHOM JBUKEHHH, YCKOPEHHUE, NIEPEMEILEHHE,
MyTh, YIJIOBasi CKOPOCTb, CHJa TPEHHS, CHJIa YHPYTOCTH, CHUJAa TSKECTH, YCKOpPEHHE
CBOOOJHOTO MMAJICHUs, BEC TeJla, UMITYJIbC TeJla, UMIYJIbC CHIIbI, MEXaHu4ecKas paboTa u
MOIIIHOCTb, MOTEHLMAJIbHAsl JHEpPrusl Teja, IMOAHITOrO HaJ IOBEPXHOCTHIO 3eMIIH,
NOTEHIMAJIbHAs DJHEPrus C)KaTOW TMPYXKHUHBI, KUHETWYECKas DHEprusi, IOJHas
MeXaHWYecKas YHEeprusi, Mepuoj U 4acToTa KojeOaHul, IMHA BOJIHBI, TPOMKOCTh 3BYyKa
U BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTeNb MPENOMJICHUS Cpe[bl); IPU OMUCAHUU C
MOMOUIbI0 YYUTENS] TPaBUIBHO TPAKTOBaTh (DU3MUECKUH CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, 0003HAYCHHUS U €IUHHUIBI (PU3NYECKUX BEIWYHH, C OMOPONW HAa METOINYECKHUX
MaTepuail HaXxOAWUTh (OPMyJbl, CBSA3BIBAIONIME JAaHHYIO (PU3UUECKYI0 BEIUYUHY C
JAPYTUMH BEJIWYMHAMH, CTPOUTH TpadUKU H3YUYEHHBIX 3aBHCHUMOCTEH (pu3nyeckux
BEJTMYWH;

XapaKTepu30BaTh MOCIE MPEIBAPUTEIBHOTO OOCYXKAECHUS C TEJaroroM CBOWCTBAa Tell,
¢buznyeckue SBIEHUS W TMPOLECCHl, MCIOJb3YsSd 3aKOH COXPAHEHHS DSHEPIUH, 3aKOH
BCEMUPHOI'O TATOTEHMS], NPUHLMII CYNEPHO3ULUH CHUJI, NPUHLMII OTHOCUTEIBHOCTH
lanunes, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS HUMIIYJIbCA, 3aKOHBI OTPAXKEHUS H
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA10BOT0 U MacCOBOTO YMCEN NPH AIEPHBIX
peakuusix; NOpU OTOM HAXOJUTh CJOBECHYIO (OPMYJIMpPOBKY 3aKOHA U  €ro
MaTeMaTHYeCKOE BhIpaXKEHUE C OMOPOl Ha I(pPOBBIE 00pa3oBaTEIbHbBIE PECYPCHI;
COOTHOCUThH TOJI KOHTpOJIEM Iefarora (hu3nueckue MpoLecchl U CBOMCTBa Tel, B TOM
YHCIIe U B KOHTEKCTE CUTYaIUi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa: BhISBIATH IPU
MOMOUIM TMeAarora MNPUYMHHO-CIICJCTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE M3 2—3
JIOTMYECKUX MIaroB ¢ OMOpoil Ha 2—3 W3y4YeHHBIX CBOMCTBAa (DU3MYECKUX SIBICHUI,
(bu3nYeCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiaTb THUIIOBBIE pacyéTHble 3a7a4u B 1—2 feHCTBHA C OINOpPOW Ha aJIrOpUTM,
MpeBAPUTENLHO PAa300paHHBII COBMECTHO C, HCHOJIB3YS 3aKOHBI U (OPMYIIbI,
CBsI3bIBaOIIME (PM3NUYECKHUE BETUUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 33J]aul 3allUChIBATh
KpaTKO€ YCJIOBHE, BBISIBIISITh HEJJOCTAIOLINE WIIM N30BITOUHBIE IaHHbIE, BEIOUPATh 3aKOHBI
U GopMyIIbl, HEOOXOAUMBIE [T PeIICHHs, TPOBOIUTH PACUEThl U OLEHUBAThH C TIOMOIIBIO
YUUTENS peaTMCTUYHOCTh OJMYyUYE€HHOTO 3HaUeHUs! (U3NYECKON BETMUHMHBI;

UMETb MPEJCTaBICHUE O MPOOIEeMax, KOTOPbIE MOXKHO PEIINTh NMPH MOMOIIH (HU3NIECKUX
METO/JIOB; HUCIOJIb3YS OMMCAHUE MCCIIEOBaHMsI, TIOCTE MPEIBAPUTEIHLHOTO 00CYKIEHUS C
IIEZaroroM BBIIEIATH IPOBEPSIEMOE MIPEATIONIOKEHNUE, OLIECHUBATh IIPAaBUIILHOCTD MOPSIIKA
MPOBEJCHUS]  MCCIENIOBaHUS, JeJaTb BBIBOJAbBI, HHTEPIPETHPOBATh  PE3yJIbTATHI
HaOJI0ICHUH U OTIBITOB;

yMETh HaXOJUTh C HCIOJIb30BaHHEM LHU(POBBIX 00pa30BaATEIbHBIX PECYPCOB OMbBITHI 110
HaOro1eHuI0 (pU3NYECKUX SBICHUNA MM (U3NYECKUX CBOWCTB TeNl (M3yueHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPruu; 3aBUCHUMOCTh MepHoAa KoyieOaHHi
NpPY>KUHHOTO MAasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPYXKHHBI U HE3aBHCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJICOAHWM; TPSIMOJIMHEWHOE PacIpOCTPAHCHHUE CBETA, PA3JIOKCHHUE
0eJoro cBeTa B CIEKTp; U3yUeHHE CBOWCTB M300pakeHHsI B IJIOCKOM 3€pKaJie U CBOMCTB
M300pakeHHs TIpeIMeTa B coOMparomiel JTMH3e; HaOMI0eHUE CTUIONTHBIX M JIMHEWYaThIX



CIIEKTPOB M3JIy4EHUS): CaMOCTOSATENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
0o0Opy/I0BaHUSI C OMOpPOM Ha CXEMy; ONKCHIBaTh XOJ OMNbITAa M €ro pe3yjibTaThl,
(bopMyIMpOBaTH BBIBOABI 1101 PYKOBOJCTBOM II€Iarora;

- MPOBOJIUTH NPU HEOOXOJUMOCTH CEpUI0 TPSAMBIX H3MEPEHU, ONperenss CcpenHee
3HAYEHUE U3MEpSEMON BEIHUYUHBI (POKYCHOe paccmosanue codupaioweti JIUH3bL);
000CHOBBIBAThH BBEIOOP CrIoco0a M3MEpPEHUs/I3MEPUTETHLHOTO TIPUO0DPa;

- MPOBOJUTH COBMECTHO C IEAAroroM MCCIIEOBaHUE 3aBUCUMOCTEH (U3NUECKUX BEINYUH
C MCTIOJIb30BAaHUEM MPSMBIX HM3MEpPEeHUH (3aBUCUMOCTb IyTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JIBIDKEHMHM 0e3 HayaJbHOW CKOpPOCTH; Iepuoja KojeOaHHi
MAaTE€MaTUYCCKOro MasTHUKa OT AJIMHBI HUTHU, 3aBUCUMOCTH yIJjia OTPAXCHUSA CBCTA OT
yrila MajeHds M yrja [peJoMJICHUS OT YIVla MAaJCHus): Mocie OOCYXKIEHHsS MOJ
PYKOBOJICTBOM  Ieflarora IUIAHHUPOBATh  HCCIIEJOBaHUE, COOHMpaTh  YCTaHOBKY,
(buKCHpPOBaTh PE3yNbTaThl MONYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHIE
Ta6J'H/III u Fpa(i)I/IKOB, ACJIaTh BBIBOJEI IO PE3YJIbTaTaM UCCICAOBAHMA,

- COOTHOCHTHb KOCBEHHbIE H3MEpEeHHs (U3NYECKUX BEIUYMH (CpelHssi CKOpPOCTh H
YCKOpPEHHE Tella TP PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOTHOTO TaJeHWUS,
KECTKOCTh MPYXKUHBI, KOI(P(MUIMEHT TPEHHUsS CKOJIbXKEHUs, MexXaHudyeckas paborta
U MOIIHOCTh, 4YacCToTa HW MNCpUOa KOJIeOaHMII MaTeMaTHYeCcKOro Hu IMPY>XUHHOTI'O
MasiTHUKOB, ONTHYECKasi Crjia COOMPAIOIIECH JIMH3bI, PaJUOAKTUBHBINA (POH): C TOMOIIBIO
nejarora IUTAHUPOBAaTh HM3MEPEHHUS; COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBHITIONHATh W3MEPEHUs], CIEAysl TPEIOKEHHONW HMHCTPYKIIUU; BBIYUCIATH 3HAYCHUE
BCJIMYMHBI U aHAJIM3UPOBATH ITOJTYUYCHHBIC PE3YJIbTAThI C y‘-IéTOM SaﬂaHHOfI MOrpCIIHOCTH
U3MEPEHUH;

- cobOmonaTe TMpaBWiIa TEXHUKH Oe3omacHOCTH TMpu  pabore ¢ 1a0OPaTOPHBIM
000pyZI0BaHUEM IOCIIE NPEIBAPUTEILHOTO 00CYKICHHUS C MEaroroM;

= COIMOCTaBJIATh C IMOMOINBIO II€Aarora OCHOBHBLIC IIPHU3HAKH H3YUYCHHBIX (1)I/I3I/I‘-IGCKI/IX
MoJiesIeli: MaTepralibHasi TOUKa, aOCOIMIOTHO TBEPOE TENIO0, TOUCUHBIM MCTOYHHK CBETa,
Jyd4, TOHKas JIMH3a, TUTAHETapHasi MOJENb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO si/ipa C
OIOPO Ha METOIUYECKUE MAaTEPUAIIbI;

- XapaKTepu30BaTh TMOCJIE TMPEIBAPUTEIHHOTO OOCYXKIEHUS C TMEJaroroM MPUHITUATIBI
JeUCTBUS U3YyUYCHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPON Ha MX ONucaHus (B
TOM YHUCJIC: CIIMAOMETP, JATUYUKU ITOJOXKCHUA, PACCTOAHUA U YCKOPCHUA, PAKETa, 5XO0JIOT,
OYKHM, TEpHUCKOI, (oToanmnapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, TO3UMETP,
kamepa Bunbcona), ucnoinb3yst udpoBbsie 00pa3oBaTeIbHBIC PECYPCHI;

- HCHOJb30BATh MOJ PyKOBOACTBOM II€Jarora CXeMbl U CXeMaTUYHbIC PUCYHKU U3yUEHHBIX
TEXHUYECKHUX YCTPOWCTB, M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMYECKHX IPOLECCOB
IpU pPEUIeHWH Y4eOHO-MPAaKTUYECKUX 3a/1a4; ONTUYECKHE CXEMBbI Uil MOCTPOCHHUS
M300paKEHHI B TUIOCKOM 3€pKajie U COOMPAFOIICH JINH3E;

- TMPUBOAUTH  TPUMEPBI/HAXOMUTh HHPOpPMAIMIO O  TpUMEpax  MNPaKTHYECKOTO
WCTIONIB30BaHUsA (U3MYECKUX 3HAHWA B TIOBCEIHEBHOW KU3HU JUIA OOECIeYCHUs
0e3omacHOCTH TpH OOpallleHMH C TOpudOpaMu M TEXHHUYECKUMH YCTPOHCTBaMH,
COXpaHEHUS 3I0POBbHsI M COOTFOICHUSI HOPM SKOJIOTHYECKOTO MTOBEJICHHUS B OKPYIKAIOIIEH
cpene;

- OCYWIECTBJISATh IMOJ PYKOBOJICTBOM IeAarora TMOUCK HHpopMauu (HU3NUecKoro
coZiepKaHusi B ceTH VIHTepHEeT, caMOoCTOATENbHO (OpMYJIHpYs TMOMCKOBBIM 3ampoc,
HaxXOJUuTh IIyTH OIPECACICHUA TOCTOBCPHOCTHU HOJ'Iy‘-IGHHOfI I/IH(bOpMaI_[I/H/I Ha OCHOBE
UMEIOIINXCS 3HAHUN U JIONOTHUTENBHBIX UCTOYHHUKOB;

- UCIIONIb30BaTh IPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN OTOOpaHHYIO IEIaroroM

HAYYHO-TIOMYJISIPHYIO  JIUTEpaTypy (PU3MUEcCKOro coJep:kaHus, CIpPaBOYHbIE MaTepualbl,
pecypcel cetn WHTepHeT; BiaaeTh NpuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs

MHPOPMALIMU U3 OJHOW 3HAKOBOHW CHCTEMBI B JPYTYIO C OMOPOW Ha AITOPHUTM U YTOYHSIOLIHNE



BOIIPOCHI TIeJlarora; co3iaBaTh I10J PYKOBOJACTBOM Iejarora ¢ oOCyXKJIeHHEM IIaHa paboTh
MUCHbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE WH(OPMALMU M3 HECKOJBKUX HCTOYHHUKOB
¢bu3nyecKkoro  colep)kaHus, MyOJUYHO MPENCTaBIATH  PE3yJbTaThl  MPOEKTHON WM
HCCJIEIOBATEIBCKOMN AEATENBHOCTH; IIPU ’TOM I'PaMOTHO MCIIOJIb30BaTh U3yUEHHBIN OHATUNHBIN
anmapar u3y4yaemoro pasjena (GU3MKd U COMPOBOXKJIATh BBHICTYIUICHHE MpE3eHTaIel ¢ y4ETOM

0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB.

Paznen Tema KomnuectBo B ToM umcie B ToM umcie
JacoB 71a00paTOPHBIX | KOHTPOJIBHBIX
paboT paboT
7 KJacce
1. Beenenne ®usnka u puzndecKkue 4 1 -
METO/Ibl U3YUYEHUS TPUPOIBI
2. |[lepBoHavasbHBIE CBEJICHUS O 5 1 -
CTPOCHHUU BEIISCTBA
3.  |B3aumojeicTBHE Tl 21 4 2
4. /laBiieHME TBEPBIX TEJI, )KUJIKOCTEH U 20 2
ra3oB
5. |PaboTa ¥ MOIIHOCThL. DHEPrus 14 1 0
6. |Pe3eps 4 1
MToro 68 8 5
8 kiacc
1. TeruioBnie IBICHUS 12 1
2. [3MmeHeHue arperaTHbIX COCTOSHUM 11 1 1
BEICCTBA
3.  [DneKTpuYecKHe SBICHUS 27 5 1
5.  [DIeKTpOMarHuTHBIC SBIICHUS 7 1 0
6. |CBeTOBBIC SABJICHUSI 7 0 0
7. [[loBTOpEeHUE 0 1
8. [Pe3eps 1
MToro 68 8 4
9 kJacc
1. [3aKOHBI B3aUMOJICUCTBUS U JIBUKEHUS 35 2 2
Tel
2. |[MexaHuyeckue Kojae0aHusI U BOIHEI 15 1
3.  [3IeKTpOMAarHMTHOE IOJIC 25 2
4. CtpoeHue aToMa U aTOMHOTO SIpa. 14 2
Vcrionb30BaHNUE SHEPTUHA ATOMHBIX
JIep
5. |Crpoenue u 3Bomronus BeenenHon 8 0 0
Peseps 5 0 0
HToro 102 7 5
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