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1. HosicHUTEIbLHAA 3AIMUCKA

ApnantupoBaHHas pabodas mporpamMma mo (usmke s 0O0ydaroUMXxcs ¢ 3aJepKKoM mcuxuueckoro paszutus (manee — 3[IP) na ypoBHe
OCHOBHOTO 00I1I[ero o0pa3oBaHusl MOJATrOTOBIIEHA Ha OcHOBe PenepanbHOro0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAapTa OCHOBHOTO OOIIEro
obpazoBanus (IIpukaz Munnpocsenienust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MunucrepcTBoM roctuniuu Poccuiickoit deneparuu
05.07.2021 1., per. HOMep 64101) (manee — ®I'OC OOO0), [IpumepHOH aanTUPOBAHHONH OCHOBHOM 00pa3oBaTebHON MPOTPaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus 00yUYaAIONIUXCS C 33JACPKKON ICUXUIecKoro pa3BuTus (ogodpernoi pemernrneM ®YMO mo o6meMy o6pa3oBanuto (mpotokoi ot 18 mapra
2022 r. Ne 1/22)), IlpumepHoii pabodeii mporpaMMbl OCHOBHOTO 00111eroo06pa3oBanus mo mnpeamery «®Pusnka», KoHmenuu npernogaBadus yaeOHOTo
npeamera «dPusnka» B 00pazoBaTeNbHBIX OpraHm3anusx Poccuiickoit denepanuu, peaan3yromMX OCHOBHBIE 00II€00pa30BaTENbHBIE MPOrPAMMEI,
PaGoueit mporpaMMbl BOCIIUTaHMS, C YYETOM pacIpeeleHHBIX MO KiaccaM MpoBepsieMblIX TPeOOBaHHUM K pe3ysbTaTaM OCBOCHMsS AJAaNTHPOBAHHOMN
OCHOBHOM 00pa30BaTEILHOUIPOTPAMMBI OCHOBHOTO OOIIIET0 00pa30BaHusi 00YJaArOIIUXCS C 3aJ€PKKON MCUXUUECKOT0 Pa3BUTHSI.

OO0masi xapakTepucTHKa yueOHOro npeamera «Ousuka»

YueOusiii npeamer «®Pusmkay SBISETCS CHCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHOHAYYHBIX IPEIMETOB, MOCKOJIBKY (DHU3MUYECKUE 3aKOHBI
MUPO3/IaHusl ABIISIOTCS OCHOBOW COJIEp’KaHUsI KypCOB XUMHUH, Ouonoruu, reorpadpuu u acTpoHoMuu. Pu3MKa BOOpYyKaeT 00ydaromUXcs HayYHBIM
METOJIOM IO3HAHHUS, IO3BOJIAIOIIUM NOJy4yaTh OOBEKTUBHBIE 3HAHNS 00 OKPYKaIOIIEM MUDE.

[TpenMeT MakcUManbHO HaMpaBlieH Ha (OPMUPOBAHUE MHTEpECa K MPUPOAHOMY M COLIMAILHOMY MUPY, COBEpIICHCTBOBAHUE MMO3HABATEIHHON
nesitenbHOCTH oOyvaromuxcsi ¢ 3[IP 3a cuer oBIaAeHHsS MBICIUTENIBHBIMU OMNEpalUsMU CpaBHEHUs, OOOOILIEHHs, pPa3BUTUE CIIOCOOHOCTHU
apryMeHTHPOBaTh CBOE MHEHUE, (POPMUPOBAHHMEBO3ZMOXKHOCTEH COBMECTHOM IEATETLHOCTH.

W3ydyenue ¢u3nku cnocoOcTByeT pa3BuTHiO0 y oOywaroumuxcs ¢ 3[IP mpocTpaHCTBEHHOTO BOOOpakeHHs, (YHKIMOHAIbHOW TPaMOTHOCTH,
YMEHHUS BOCHPUHUMATh U KPUTHYECKU aHAJIU3UPOBaTh MHPOPMALKIO, TPEACTABICHHYIO B PA3IMYHbBIX (opMax. 3HAYMMOCTb MIpEeaMeTa sl pa3BUTHS
KU3HEHHOW KOMITETEHIIMH 00yUaroINXCcs 3aKII0YaeTCs B YCBOGHUN OCHOBBI (PU3NYECKUX 3HAHUM, HEOOXOJUMBIX JIsi TOBCEITHEBHOM >KHU3HH; HABBIKOB
3JI0pPOBOT0 M OE€30MacCHOI0 JAJIS YeIOBeKa HOKpYXKarolliel ero cpebl 00pa3a >Ku3HU; POPMUPOBAHUH FKOJIOTUUYECKON KYJIBTYpHI.

[Iporpamma oTpakaet coaepxkaHue 00ydeHus npeamery «Ousnka» ¢ yaeToM ocoObIX 00pa3zoBaTeIbHbIX MOoTpedHOCTeM oOy4arommxcs ¢ 3I1P.
OBnazieHne JaHHBIM y4EOHBIM MPEIMETOM IPEJCTABISET ONPEAETICHHYI0 TPYAHOCTh Aisi oOywaromuxcs ¢ 3IIP. Dto cBsi3aHo ¢ 0coOeHHOCTIMU
MBICITUTENILHON 1€ATEIbHOCTH, MEPUOINYECKUMU KOJIEOaHUSIMI BHUMAHUS, MajbiM OOBEMOM MaMsTH, HEAOCTATOYHOCTHIO OOIIEro 3amaca 3HaHUH,
ITOHM>KEHHBIM I103HAaBATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHS.

Jlns npeosionienus TpyaHOCTEN B M3y4eHUH yueOHoro npeameta «Pusnkay HeoOXoauMa aganTanus o0beMa 1 XapakTepa yueOHOro Marepuala
K TI03HABaTEJIbHBIM BO3MOXKHOCTSIM JAaHHOM KaTeropuM OOYdYaroUIMXCs, y4eT HX OCOOEHHOCTeH pa3BUTHS: HCHOJb30BAHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3€H, MOCTENIEHHOE YCIIOKHEHNE N3Yy4aeMOro MaTepuania.

JlaHnHass mporpamMMa KOHKPETHU3UPYET COJAEp)KaHUE IpEeJAMETHBIX TE€M B COOTBETCTBHM C TpeOOBaHUSMHU OOpPa30BaTENLHOIO CTaHIApTa,
PEKOMEHIYEMYIO TOCJEI0BaTEIbHOCTh U3YUYEHHUS pa3/ielioB (PU3UKUA C YUETOM MEXKIIPEJAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JOTMKH y4e€OHOIO
mpolecca, BO3PACTHBIX U IICUXOJIOTHYECKHX ocoOeHHocTeil obOydaromuxcs ¢ 3IIP Ha ypoBHE OCHOBHOrO o00IEro oOpa3oBaHMs, OIpEeseT
MUHUMAaJbHBINA HA0OpP OMBITOB, IEMOHCTPAIIHI, TPOBOJUMBIX YUUTENEM B Kilacce, 1a00paTOpHbIX paboT, BHITOIHAEMbIX 00y4alOIIUMUCS.

MeTtonudeckoii OCHOBOW W3ydeHHs Kypca «Du3uKa» Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS SIBISETCS CUCTEMHO-AESTETbHOCTHBIN
MOJX0Jl, 00ECIeUnBaIOIINN JOCTHKEHUE JTMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB IMOCPEICTBOM OpraHU3alUu



aKTUBHOM I03HABaTENbHON NEATEIbHOCTH OOYyYalOUIMXCs, YTO OYeHb BaXHO mpu oOyudeHuu aereit ¢ 3I[IP, nns KOTOpBIX XapaKTepHO CHHXKEHUE
[M03HABATEIbHON aKTUBHOCTH.
ey 1 3a1a4u M3y4eHUs y4eOHOro npeamera «Ousuka»

Obwue yeru u3ydeHus: yuebnoro npeamera «Pusnka» npeacTaBieHsl B [IpumepHoii pabodeli mporpaMmmMe OCHOBHOTO 00IIETo 00pa3oBaHMUS.
OCHOBHOH 1IETBIO0 OOYYCHHSI ACTEH C 3aICPKKON TICHXUISCKOTO Pa3BUTHS HA JAHHOM IMPEAMETE SIBJISICTCS: TIOBBIIICHUE COITMAIBHON afanTainuu

JeTell yepe3 npuMeHeHne (U3M4ecKux 3HaHUuM Ha MPaKTUKE.

Hns obyuaronuxest ¢ 3[IP, Tak ke, Kak W ISl HOPMAaTUBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB, OCBAMBAIOIINX OCHOBHYIO 00pa30oBaTEIIbHYIO

porpaMMy, TOMHUHHUPYIOIIEe 3HaYeHHE MPUOOPETAIOT TaKUe yeu, Kak:

OCBOCHUE 3HAHUI 0 METOJIaX HAYIHOTO ITO3HAHUS MPUPOJIBI M (HOPMUPOBAHHUE HAITOW OCHOBE MPEICTABICHUN 0 (PH3UYEeCKON KapTHHE MUPA;
OBJIAJICHUEC YMEHUSMHU TPOBOJHUTH HAOJFONCHUS TPHPOJHBIX SIBICHUH, ONMUCHIBATH W 0000MIATh pe3ylbTaThl HAOIIOJACHHM, HCIOJIBE30BaTh
MPOCThIEU3MEPUTEIbHBIC TPUOOPHI I U3ydeHHs (PU3UUECKUX SBICHH; MPEACTABIATh Pe3yIbTaThl HAOMIOIEHUIN WM U3MEPEHUN C MTOMOIIBIO
TaOymI, TpadUKOB ¥ BBLIBISITH HAa JITOM OCHOBE OJMIMPUYCCKUE 3aBHUCHMOCTH; IPHUMCHITH IOJNyYeHHBIC 3HAHHS i1 OOBSICHCHUS
pa3HOO0OpPa3HBIX MPUPOIHBIX SBIECHUI M MPOLECCOB, MPUHIUIOB JIEHCTBUS BAKHEHIINX TEXHUYECKUX YCTPOMCTB, AJS peHIeHHs] (PU3NUECKUX
3aj1ay;

pa3BUTHE TO3HABATEIIBHBIX HMHTEPECOB, MHTEIICKTYalbHBIX W TBOPUYECKUX CHOCOOHOCTEH, CaMOCTOATEIBLHOCTH B MPUOOPETEHHUH HOBBIX
3HaHWM, TPU peuieHHuH (QU3NYECKUX 3a/ad M BBINOJHEHUU HKCIEPUMEHTATbHBIX UCCIEIOBAHUA C HCIOJIb30BAaHHEM HH(POPMAIIOHHBIX
TEXHOJIOTHIA;

BOCIIHTaHHUE YOEKICHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB TIPUPOJIbI, B HEOOXOJMMOCTH Pa3yMHOTO UCTIOIb30BaHUS JOCTUKEHUN HAYKU U
TEXHOJIOTHH U JaTbHEHIIIETO Pa3BUTHsI YEJIOBEUYECKOTO OOIIECTBA, YBAXEHUS K TBOpIIAM HAYKH M TEXHUKH; OTHOIIEHUS K (PU3UKE KaK K
AIIEMEHTY 00IIEYeNIOBEYEeCKON KYIbTYPHI;

WCIIOJIb30BAHUE TIOJYUCHHBIX 3HAHUN U YMEHUM IS PEIICHUs TPAKTUUECKHUX 3a/1au MOBCEIHEBHOM KU3HU, oOecrieueHus 0€30MmacHOCTH CBOEH
JKU3HU, PAlHOHAIBHOTO TPUPOIOIIOIB30BAHUS U OXPAHBI OKPYKAIOIIECH CPEABI.

JlocTmkenne 3TUX 1eiei 00ecTieunBaeTCs pelieHueM CIeAYIONNX 3a0ay.

3HaKoMcTBO oOyuatomuxcs ¢ 3[1P ¢ metogamu nccienoBaHusl OOBEKTOB HSIBICHUN IPUPO/IBI;

npuoOpeTeHne 3HaHUN 0 MEXaHUYECKUX, TEIJIOBBIX, AJICKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSIX, GU3HMUECKUX BETUYMHAX, XapaKTEPU3YIOIINX
9TH SABJICHUS,

dbopMupoBaHUe yMEHUN HAOIIOATh MPUPOIHBIC IBJICHHSI U BBITIOIHATH OMBITHL,JIA00paTOPHBIE PAOOTHI M IKCIIEPUMEHTAIBHBIE UCCIICTOBAHMUS C
HCITOJIb30BAHUEM U3MEPHUTENBHBIX TPHOOPOB, MIUPOKO MPUMEHSIEMBIX B TPAKTHUYECKON KU3HH;

OBJIaJICHUE TAaKHUMH MOHATHSAMH, KaK MIPUPOIHOE SBICHUE, SMIIMPHUUECKH YCTAHOBJICHHBIN (PakT, mpobiema, TUIO0Te3a, TEOPETUIECKUI BBIBOJI,
PE3YyJIbTATIKCIIEPUMEHTAIILHON IPOBEPKHU;

MOHMMAaHWE OTJIMYMA HAyYHBIX JIaHHBIX OT HENpPOBEPEHHON WH(OpMaIMK, IIEHHOCTH HAyKd [JIs  YAOBIICTBOPEHHUS OBITOBBIX,
MIPOU3BOJICTBEHHBIX UKYJIbTYPHBIX OTPEOHOCTEH YeIOBEKA.



Oco0eHHoCTH 0TOOPA U aanTAIIMU Y4eOHOT0 MaTepuaJsa no pusuke

OcHoBoli 00yuyenust oOyuaromuxcst ¢ 3IIP Ha mpenMerax e€CTECTBEHHOHAYYHOIO LIMKJIA SIBJISETCS PAa3BUTHE Y HUX OCHOBHBIX MBICIUTENIBHBIX
ornepauui (aHanu3, CHHTE3, CpPaBHEHUE, 00001IEHNE ) Ha OCHOBE BBIINOJIHEHUS Pa3BUBAIOLIMX YIIPaKHEHHH,hOpMUpoOBaHe IPUEMOB YMCTBEHHOU padOThI:
aHaJM3 UCXO/HBIX JAHHBIX, INIAHUPOBAHNE MaTepHaja, OCYIIECTBICHHUE MOITAITHOIO M HTOTOBOT'O CAMOKOHTPOJIS, a TAKXKeE OCYIIECTBIISIETCS TMKBUIAIHS
po0esIOB B 3HAHUSIX, 3aKpeIICHHE U3yYeHHOroMaTeprana, oTpaboTKa ajropuTMOB, IOBTOPEHHE NPOHAeHHOr0. boiblioe 3HaueHne NpuaaeTcss yMEHUIO
pacckazaTtb O BBINOJIHEHHOH padoTe ¢ MPaBUJIBHBIM YHNOTPEOJICHHEM COOTBETCTBYIOIICH TEPMHUHOJIOTMHM U COOJIOJACHUEM JIOTUYECKUX CBS3eH B
nznaraemMoM Marepuane. st oOyuarommxcs 3IIP Ha ypoBHE OCHOBHOro oOLIeEro o0O0pa3oBaHUS TO-NPEKHEMY SBISIFOTCS XapaKTEPHBIMU:
HE/IOCTaTOYHBI YPOBEHb PAa3BUTHUSA OTAEIBHBIX ICUXMUYECKUX MPOIECCOB (BOCHPUATHUS, BHUMAHMSA, MAMSATH, MBIIUICHHUS), CHU)KCHHBIH YPOBECHb
MHTEJUIEKTYaJIbHOT'O Pa3BUTHs, HU3KUI YpOBEHb BBIIIOJHEHMs y4eOHBIX 3aJaHMH, HU3Kasg yCHemHOcTh oOydeHus. IlosTomy nmpu n3ydeHun ¢U3MKU
TpeOyeTcsl LeJeHANPaBICHHOE HWHTEUIEKTyalbHOe pa3BuTHe oOydatommxcsi ¢ 3[1P, orBewaromee MX OCOOCHHOCTSM W BO3MOXKHOCTSIM. Y4eT
ocoOenHocTel obyvaromuxcs ¢ 3I1P tpeGyer, 4yToObl IpK U3YyYEHUH HOBOIO MaTepHuaia 00s3aTesIbHO MPOUCXOANIO MHOTOKPATHOE €ro MOBTOPEHHUE;
pacupeHHOe PacCMOTPEHHE TEM M BOMPOCOB, PACKPBIBAIONIMX CBSI3b (DM3MKH C JKU3HBIO, aKTyalM3alus MNEPBUYHOTO >KU3HEHHOTO OIbITa
00y4aroImXxcs.

YcBoeHHe MporpaMMHOIO Marepuaia 1o (u3uKe BbI3bIBACT OoJiblIMe 3aTpynHeHus y oOydaromuxcsa ¢ 3IIP, mostomy Teopust usyqaercs 6e3
BBIBOJIOB CJIOXHBIX (popmyi. 3agauu, TpeOyrolmye NPUMEHEHHs CIOXKHBIX MaTeMAaTUYECKUX BBIUMCIEHUH U (GOopMyIl, B 0OCOOEHHOCTH TaKHUX TeM, KaK
«MexaHu4ecKoe IBUKECHUEY, «ApXuUMenoBa cuia», «MexaHndeckas OSHEpPrus», «OJIEKTPUUECKUE SBICHUSN», « DIEKTPOMAarHUTHBIC SBICHUS,
pelaroTcs B Kjlacce C MOMOIIBIO YUUTEs.

Ocoboe BHMMaHWE TIpM M3YyYCHHH Kypca (U3MKKA YIENSETCS TIOCTAHOBKE U OpTaHU3allM dKCIEPUMEHTa, a TakXKe IPOBEICHHUIO
(MperMyILEeCTBEHHO Ha KaXJIOM YPOKe) KpaTKOBPEMEHHBIX JIEMOHCTpaluil (BO3MOXKHO C HCHOJIb30BAHUEM AJIEKTPOHHON JleMoHCTpalun). Hekotopsie
TEeMBI 0053aTENIEHO JTOJHKHBI BKIIIOUATh OIMOPHBIE JTA0OpaTOpHBbIe pabOThI, KOTOPBIE PAa3BHBAIOT YMEHHE MOJB30BAThCS MPOCTEUIIMMH MPHOOpPaMH,
aHAJTM3UPOBaTh IOJyYeHHbIE JaHHble. B CBA3M C OCOOEHHOCTSMM MOBEACHMS WU jAeATenbHOCTH oOywaronmuxcs ¢ 3IIP (pacTtopMo’keHHOCTB,
HEOPTaHM30BAHHOCTH) TPEAYCMOTPEH CTPOKANIINK KOHTPOJIH 332 COOJIOJCHUEM TPABWII TEXHUKH O€30MMaCHOCTH TPU MPOBEICHUH JIAOOPATOPHBIX H
MPAKTUYECKUX padoT.

Bonbiioe BHUMaHue npu u3ydeHuH ¢usuku noapoctkamu ¢ 3I1P oOpariaercst Ha oBlajieHUe UMM NMPAKTHUECKUMH YMEHHMSIMU U HaBBIKAMHU.
[IpenycmaTpuBaeTcst yMEeHbIIIEHHE 00beMa TEOPETUIECKUX CBEIICHH, BKIIIOYSHHE OTSIIbHBIX TEM WM LENBIX Pa3/IelioB B MAaTepHAIIBI UIsT 0030pHOTO,
O3HAKOMHUTENBHOTO WM (pakynbTaTUBHOTO u3yueHus. [Ipemnaraercs ymeHblleHHEe 00beMa MaTEeMAaTHYECKHUX BBIUMCIEHUH 3a CUeT YBEJIWYEHUs
Ka4eCTBEHHOTO OIMCAHMS SBJICHUHN M MTPOIIECCOB

JlocTaTouHO€ KOJMYECTBO BPEMEHH OTBOJUTCS HA PACCMOTPEHHE TEM M BOIPOCOB, PACKPBHIBAIONIMX CBSI3b (DU3WKH C KHU3HBIO, C TEMHU
SIBIICHUSIMA, HAOJTFOIEHUSIMH, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAM U3 MX )KU3HEHHOTO OIBITA.

MaxkcumanbHO UCIIONB3YIOTCS MEXIPEAMETHBIE CBSA3M ¢ TAKUMHU JUCLUIUIMHAMHU, KaK reorpadus, Xumus, Ouonorus, T.K. oOyuatormuecs ¢ 3I1P
0CcO0EHHO HYXIAIOTCS B MPEMOTHECEHUU OJTHOTO M TOTO )K€ YU4EeOHOTO MarepHaia B Pa3lIMYHBIX acleKTax, B €r0 BapbHPOBAHWHU, B HEOJHOKPATHOM
MOBTOPEHUH U 3aKPEIUICHUH IMOJyYSHHbIX 3HAaHUN M MpakTudeckux ymeHuil. [1o3Bomsis paccMaTpuBaTh OAMH M TOT XK€ Y4eOHBIM MaTepHall ¢ pa3HbIX
TOUEK 3pPEHUs,, MEXKIPEIMETHBbIE CBA3M CIIOCOOCTBYIOT €ro JIy4yllleMy OCMBICIEHUIO, 0o0Jiee IPOYHOMY 3aKpPEIUICHHIO MOJYYEHHBIX 3HAHUH U
MIPAKTUYECKUX YMEHUM.



I[IpumepHblie BuAbI AesiTeibHOCTH 00ydamuxcs ¢ 3I1P, o0yciioBi1eHHbIE0COOBIMH 00pa30BaTEIbHBIMU NOTPEOHOCTAMHU U
of0ecrneyuBaoIIMe OCMbICJIEHHOE OCBOEHHE CO/IePKAHMU 00pa30oBaHus 1o npeamery «Ouznka»
[IpumepHast TemaTH4YecKasi 1 TEPMHHOJIOTHUYECKAs JIEKCUKA MO0 Kypcy (U3NKH cootBerctByeT OOII OOO.
Copepxanue BUIOB aesTenbHOCTH oOyuaronuxcs ¢ 3[IP Ha ypokax u3uku onpeaensieTcs uX 0coObIMU 00pa30BaTEIbHBIMU MMOTPEOHOCTSIMH.
[Tomumo mmmpoko wucmoiabzyeMbix B OOII OOO oOmmx mis BceX 0O0y4arolmuXcCsi BHJIOB JEATEIBHOCTH CJCAYET YCHIIMTh BUIBI JIEATECIBLHOCTH,
crenuuIHbIe IS JaHHOW KaTerOpuu JeTed, 0OECIeYMBAIONINE OCMBICICHHOE OCBOCHHE COJEp)KaHUS OOpa3oBaHMs IO MPEIMETYy: YCHICHUE
MPEAMETHO-TIPAKTUYECKOW JEATENBbHOCTH C AKTUBU3aLMEW CEHCOPHBIX CHCTEM; OCBOEHHE MaTepHualla C ONOPOM Ha ajJrOpUTM; «IIOIIaroBOCTH» B
M3YYCHHH MaTepuaia; UCIOIb30BAaHUE JOMOJHUTEILHON BU3YaIIbHON OMOPHI (CXEMBI, IMIAa0JIOHBI, OTIOPHBIE TAOJHIIBI); PEYEBOM OTYET O MpOoIecce U
pe3ynbTaTe AesTeIbHOCTH; BHIIOJHEHHE CHEIHATbHBIX 33IaHUN, 00€CTIeYMBAIOLINX KOPPEKIUIO PEryISINA y4eOHO-TI03HABATENbHOM AeSITENFHOCTU U
KOHTPOJIb COOCTBEHHOTO Pe3yJIbTaTa.
st oby4garommxcs ¢ 3[1P cyniecTBeHHBIM SIBISIFOTCSI TIPUEMBI PabOTHI C JIGKCHYSCKUM MaTepuaioM 1o mpeamMery. [IpoBoauTcs crieruanbHas
paboTa 1Mo BBEJACHHWIO B aKTHBHBIH CIIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHU. M3ydaeMble TEpMUHBI BBOASTCS Ha MOJUCCHCOPHOU
OCHOBE, 00s3aTeNbHa BU3yalbHASTIOAIEPIKKA, AITOPUTMBI PA0OTHI C OIIPEIeTICHUEM, OTIOPHBIE CXEMBI /IJIS1 aKTyalIN3allMUTEPMUHOIOTHH.
B cBsi3u ¢ ocoObiMu 00Opa3oBaTeNbHBEIME MOTpeOHOCTAMU oOydarommxcsi ¢ 3[IP, mpu 1uranupoBaHuu paboOTHl YYCHHKA HAa YPOKE CIIETyeT
MPUAEPKUBATHCS CIEAYIOIMXMOMEHTOB:
1. ITpu onpoce HEOOXOIUMO: JaBaTh AJITOPUTM OTBETA; Pa3pelIaTh MOIb30BATHCS TUIAHOM, COCTABJICHHBIM MPHU MOATOTOBKE JOMAIIIHETO 3aJaHus;
JaBaTHOOJIbIIIE BPEMEHH TOTOBUTHCS K OTBETY Y IOCKH; pa3peliarh AejaTh NpeBapuTeIbHbIe3ancH, TOJb30BaThCS HATJISAHBIMU MTOCOOUSMU.
2. ITo BO3MOXHOCTH 3a7]aBaTh 00YYAIONIMMCSI HABOJISIINE U YTOYHSFOIIIHE BOMTPOCHI, KOTOPBIC TOMOTYT MM ITOCJIEIOBATEIILHO H3JIOKHUTh MaTEepHaI.
3. CucrteMaTH4ecKH MPOBEPSATH YCBOGHUE MaTepuaa Mo TeMaM YPOKOB, JIJIsl CBOEBPEMEHHOTO OOHApYKEeHHUs MTPOOENIOB B MPOIIEIIIeM MaTepuare.
4. B poriecce n3yueHus HOBOI'O MaTepuaia BHUMaHUE YIYCHUKOB 0OpalaeTcsi Ha HanboJiee CI0KHBIE pa3/ielibl u3ydaemoi TeMbl. HeoOxoanmo vare
o0palaTsCcsi KHUM C BOTIPOCAMHU, BBISICHSIOIMMU MOHUMaHKHE Y4eOHOT0 MaTepralia, CTUMYIUPOBATEBONPOCH IPU 3aTPYTHEHUSX B YCBOCHUH HOBOTO
MaTtepuania.

Mecto yyedHOro npeamera «®@u3uka» B y4eOHOM ILIaHe

B cootBerctBUU ¢ DenepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro OOpa3oBaHUs Y4YEOHBIA MpeIMeT
«Du3nKa» BXOIUT BIIpeIMETHYIO 00yacTh «EcTecTBEeHHBIC HAyKH» U SBISETCS 00s3aTeNbHBIM ais u3ydeHus. ConaepikaHue ydeOHOTO MpeaMeTa
«®uzukay, npeacrapieHHoe B [IpumepHoit paboueil nporpamme, coorBerctByer @I'OC OOO, IIpumepHoit 0OcHOBHON 00pa3oBaTenbHON Mporpamme
OCHOBHOTO o001ero oOpa3oBanus, [IpuMepHON amanTUPOBAaHHON OCHOBHOW 00pa30BaTeNbHONW MPOrpaMMe OCHOBHOTO 00Iero oOpa3oBaHUs
00yJaronIuXcs ¢ 3aePKKOM IMCUXUUECKOTO PAa3BUTHSI.



2. Coneprxanue yuedOHOro npeaMera «pu3uka
7 Kkaace

Pa3znen 1. ®u3nka u e€ poJsib B MO3HAHUM OKPYKAIOIIEro MUpPa

®usuka — Hayka O mpupoje. SABIeHHs TPUPOJIbI (MCl). dusnueckue SIBJICHUS: MEXaHWYECKHUE, TEIUJIOBBIC, AJIEKTPUUYECKUE, MArHUTHBIC,
CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMUYWHBL. V3MmepeHue (usnmuecknx BenuuuH. Dusuyeckue npu60pb12. lloepewnocmos uzmepenuti. MexxayHapoHas cucrema
CAVHMULI.

Kak ¢usmka u apyrue ecTecCTBEHHBIE HAyKH H3y4arOT NPUPOAY. EcmecmeenHo- HayuHblli MemoO HO3HAHUA: HAOII0O0eHue, NOCMAHOBKA
HAY4YHO20 BONPOCA, BbLOBUIICEHUE 2UNOMe3, IKCNepUMeHN N nposepke cunomes, oovsicHeHue Habnoaemozo asnenus. Onucanue uzuyeckux sA6neHull
C NOMOWbIO MOoOeell.

[Ipenmer u MeToABI PUBKKH.

Hemoncmpayuu:

1. Mexanunueckue, TEIJIOBBIE, 3JEKTPUYECKUE, MarHuTHBIE, CBETOBBICSIBIICHUS.

2. ®usuyeckye IPUOOPLI U TIPOIEAypa NPAMBIX H3MEPEHHI aHAIOTOBLIM UIH(BPOBLIM IIPUGOPOM.

3. Omnpenenenye MOrPeNIHOCTH YKCIEPHMEHTA.

Dponmanvrovle 1ad0pamopHvle padomsl uiu I1EKMPOHHAA 0EMOHCIMPAYUAL.

1. Onpenenenue LEHbl  JCJIIEHUS  H3MEPUTEIbHOIO npubopa  (MCHONB3YATEXHOIOTHUECKYIO KapTy IKCIIEPUMEHTA).
2. 3mepenne 00bEMa )KUIKOCTH U TBEPOTO Tea

3. Onpedenenue pazmepos Maivix mei.

Pa3nen 2. [lepBoHauajibHbIe CBeIEHUSI O CTPOEHNH BelleCTBa

CtpoeHue BellecTBa: aTOMbI U MOJIEKYIIBI, ux pasmepsi. Onvimol, 0oKkazviéaoujue OUCKpemHoe Cmpoenue seujecmasd.

JIBuxenue yactull BemecTBa. CBs3b CKOPOCTH JBMKEHHS YacTHIl C TeMIepaTypoil. bpoyHoBckoe aBmxenue, nuddysus. Bzaumooeticmaue uvacmuy
gewjecmeda: npumsdiCeHue U OMmmankueaHue.

ArperaTHble COCTOSIHUSL BELIECTBA: CIMPOEHUE 2A308, HCUOKOCIeEll U MEEPObIX (KPUCMANTUYECKUX) mei. B3aumoceazo mexncoy ceolicmeamu eewecms
8 PA3HBIX A2Pe2amHublX COCMOSHUAX U UX AMOMHO-MONEKYAAPHLIM cmpoeHuem. OcobenHocmu azpe2amuulx COCMOAHUL 800bl.
Hemoncmpayu:

1. HaGmonenne 6poyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

@ponmanvHvle 1a00pamopHvle padbomul U ONvIMbL

1. Ouenka quamerpa  aTomMa METOIOM PSIOB (C HCIOIB30BAHUEM (dhoTorpadmii).

2. OnBITBI 0 HAGMIOJEHUIO TEMIOBOIO PACIIUPEHHUS Ta30B.

3. OnbITEl 0 OOGHAPYKEHUIO NEHCTBHA CHJI MOJIEKYJIAPHOTO IIPUTSKECHUS



(271eKmpoHHan 0emMoHcmpayusi).

Pa3nen 3. /IBU:KeHHe ¥ B3aMMOJAeHCTBHE TeJl

Mexannueckoe nBuxkeHue. PaBHOMepHOe U HepaBHOMepHOe IBHKeHHE. CKOpocTb. CpedHss CKOpocmb npu HepaABHOMEPHOM OBUNCEHUU.
Pacuér nytu 1 BpeMeHU IBUKCHHUSL.

SBnenue uHepuuu. 3akon unepyuu. Bzaumooeticmeue men kaxk npuuuHa usMeHeHus ckopocmu ogudicenus mei. Macca kax mepa uHepmHocmu
mena. IInotHOCTH BeuiecTBa. C83b NIOMHOCIU C KOTUYECTBOM MOAEKY]l 8 eOUHUYe 00bEéMaseujecmad.

Cuna xak xapakTepucThka B3aumonencTBus Ten. Cura ynpyeocmu u 3akoH ['yka. M3mepenue cunvl ¢ nomowwto ounamomempa. SIBieHue
TAroTeHUs1 U cunatspkect. Cuna msaxcecmu na opyeux nianemax (MC). Bec tena. HeBecomoctb. CrioskeHHE CUJI, HAlIPABIECHHBIX MO OJIHOM MPSMOM.
PaBnogeiictBytomas cun. Cuna mpenus. Tpenue ckonvowcenus u mperue noxos. Tpenue 6 npupooe u mexruxe (MC).

Hemoncmpayuu:

HabmroneHne MexaHu4ecKoro ABUKEHUS Tela.

H3mepeHne cKopocTH NPSMOJIMHENHOTO JBUKCHMUS.
Habumronenue siBineHus HHEPLUH.

HabmroneHne u3MeHeHus: CKOpOCTH IpU B3aUMOAECHCTBUM Tell.
CpaBHeHue Macc 110 B3aMMOJCHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON NPAMON.

NoakwbdE

JlemoHcTpanust cuiibl YIpYrocTy Ha pa3iIMyHbIX MaTepuaiax.
@ponmanvusvle 1a00OpamopHbvle padomsvl U ONLIMDBL,

1. Onpenenenne ckopocTH paBHOMEPHOTO JBMKEHUS (IIAPHKA B KUIKOCTH,MOJENHU SIEKTPHUIECKOr0 aBTOMOOMIIS U T. 11.) (21eKmponnas
0eMoHCmpayus).

Omnpenenenue cperHeil CKOPOCTH CKOJIbKEHHUsI Opycka WIM IIapuKa MOHAKIOHHOH MJIOCKOCTH.
Omnpenenenne IIOTHOCTH TBEPAOTO TENA.
OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh PaCTsLKEHUS (JedopMalvu)Ipy>KUHBI OT TPUIIOKEHHOU CHJIBL.

gk~ own

OHBITI)I, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTE CUJIBI TPCHUA CKOJIBXKCHUSA OTBECA TCJIA U XapaKTCPa COIMMPHUKACAIOIITNXCS HOBerHOCTeﬁ.

Pa3nen 4. JlaBiienne TBEPABIX TeJl, ;KHAKOCTEN U ra3oB
Hasnenue. Cnocodvl ymeHvuieHUus u ygeiuyeHus oasieHus. [lasneHue 2aza. 3a8ucumocmsv 0aglenus 2aza om o00béma, memMnepamypoi.
Ilepeoaua oasnenus



meépovimu  menamu, dpcuokocmamu u eazamu. 3axon Ilackans. Ineemamuueckue mawiunvi. 3aBUCUMOCTh JABJICHUS KHUIKOCTH OT TIIyOWHBI.
Coobwarowuecs cocyovl. I uopasnuieckue Mexanusmoi.

AtMocdepa 3emnu u armochepHoe AaBieHue. [lpuuunvl cyujecmeosanus 6030yuwiHou o0b6onouku 3emau. Onwvim Toppuuennu. Hszmepenue
ammocgeprnozo 0asienus. 3as8UcCUMOCHb ammocheprHoco 0aslieHuss om 6blCOmvl HAO Ypoeuem Mmops. I[lpubopuvl Ons usmepenus ammocgepnoz2o
oasnenus.

Heticmsue ocuokocmu u 2aza HA NoOcpyxicénHoe 6 HUX meno. BeITankuBaromas (apXxumenoBa) cuia. 3axon Apxumeoda. [liasanue men.
Boszoyxonnasanue.

Hemoncmpayuu
3aBUCHUMOCTbD JAaBJICHUS T'a3a OT TEMIIEPATYPHI.
[lepenaua gaBaeHUs )KUAKOCTBIO U TA30M.
CooOmraronuecs CoCyabl.
I'uppaBnmueckuil mpecc.
[TposiBneHue neiCTBUS aTMOCHEPHOTO JABJICHUS.
3aBUCHMOCTDH BBITAJIIKUBAIOIIECH CUJIBI OT 00BbEMa MOrPYXKEHHON YacTUTENa M INIOTHOCTH KUKOCTH.
PaBeHCTBO BBITAIKUBAIOIIECH CUIIbI BECY BBITECHEHHOW HKUJKOCTH.

ONoOOTRWNE

VYcioBue miaBaHus TE: MUIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHMOCTUOT COOTHOIIECHHS TIJIOTHOCTEM TENa U )KUIAKOCTH.
@ponmanvuvie 1a00pamopHvle padbomul U ONbIMbL

HccnenoBanue 3aBUCMMOCTH Beca Tefia B BoJIe OT 00bEMa MOTpy:KEHHOM B )KUJIKOCTh YaCTH Tena.

OrmpenenieHne BHITATKUBAIONIEH CUIIBI, JCHCTBYIONIEH Ha TEJIO, MOTPYKEHHOE B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHIIBI, IEHCTBYIOLIEH HA TEJIO B )KUAKOCTH, OT MACChl Tea.

-l A

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH HA TENO B XKHUAKOCTH, OT 00BbEMA MOrpyKEHHOU B JKUIKOCTD
YaCTH TeJIau OT INIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue —apeoMeTpa WIM  KOHCTPYMPOBAHHME  JIOJKHH ONPEJIETEHHE €€ IPY30MOIbEMHOCTH.
Pa3nen 5. Pabora u MmomiHoOCTh. DHEprus

Mexanuueckast paboTta. MOIIHOCTb.

IIpocTbie MexaHM3MBI: pbluar, OJOK, HAaKJIOHHAs IUIOCKOCTb. [Ipasuno pasnogecus pwviuaza. [Ipumenenue npasuna pasnogecus pviuaza K OJ0KY.
«3onomoe npasuno» mexanuxu. KI1J] mpocteix MexaHn3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckast sHeprusi. Kunemuueckas u nomenyuanvHas suepeus. llpespawjenue 00Ho20 6uoa mexanuueckou sHepeuu 6 Opy2ou. 3aKOH
COXpaHEHHUs DHEPIUHU B MEXAHUKE.

Hemoncmpayuu
1. [Tpumepsl TPOCTHIX MEXAHU3MOB.



DponmanwvHole Jmﬁopamopnbtespaﬁombt u onvimor”
1. Onpenenenue pabOThl CUIBI TPEHUSI TP PABHOMEPHOM JBUXKEHUM TEJAro FOPU30HTAIILHON TOBEPXHOCTH.
2. UccrnienoBanne yCcIIOBUI paBHOBECHSI phlyara.

3. U3mepenne KI1J] HaKTOHHON MIIOCKOCTH (3MEKTPOHHAST JIEMOHCTPALIHS).
4. 3y4yeHrne 3aKOHA COXPAaHEHHS MEXaHWYECKOW JHEepruH (DJIEKTPOHHAS JEMOHCTPAITHS).

8 kiace
Pasznen 6. TerioBbie IBJIeHUSA

OcHognble noN0dCeHUs. MONEKVIAPHO-KUHEMUYECKol meopuu cmpoenus eewecmea. Macca u pazmepvr amomos u monexynr. Onvimul,
NOOMBEPHCOAIOUWUCOCHOBHBLE NOTIOAHCEHUS MOJLEK)ISIPHO-KUHEMUYECKOU Mmeopuu.

Monenu TBEPIOTO, KUIKOTO U Ta3000pa3HOrO COCTOSHUUN BemecTBa. Kpucmaniuveckue u amopguvie mena. ObvsacHenue c8oUCM8 2a308,
Jcuokocmeti U mMeEEPObIX Mell HA OCHO8E NOJIONCEHUl MOAeKYIApHO-KuHemuueckolt meopuu. CMadyuBaHUE u KanuliiipHule selenus. Tennosoe
pacwupenue u cocamue.

Temnepatypa. Cesa3b memnepamypuvl co CKOPOCMbIO MENI08020 OBUINCEHUS HACMUY.

Buytpennsiss sueprusi. Cnocodvl uzmeneHus 6HympeHHel 3Hepeuu: menionepeoayd u cogepuieHue pabomvl. Buowl mennonepedauu:
Menionpo8OOHOCHb, KOHBEKYUS, U3TYUeHUe.

KonuuecTtBo Temnotel. Yoervnaa mennoémkocms eewecmea. Tennoobmen u mennogoe pasnosecue. YpagneHnue meniogozo bananca.

lInasnenue u omeepoesanue Kpucmaiiuieckux eewecms. Yoenonas menaioma naasnenus. Ilapoobpazosanue u konoencayus. Hcenapenue (MC).
Kunenue. Yoervnaamennoma napoobpazosanus. 3asucumocms memnepamypsvi KUneHus om ammocgeprozo dasienus. Brasxcrnocmo 6030yxa.

DHeprus TOIUBA. YoenvHas menioma ccopanusl.

Ipunyunvr pabomoer mennosvix ogueameneti. KII[] mennosozco osucamens.

Tennosvie osucamenu u sawuma okpyrcaroujerl cpeovi (MC).

3axon coxpanenus u npespawjerus sHepauu 8 meniogvix npoyeccax (MC).
Hemoncmpayuu

Habmonenne OpoyHOBCKOTO ABUKECHHUS.

Hab6monenue nuddysun.

HaGmronenue siBneHuii cMaurMBaHUS U KAWL PHBIX SBIICHUH.

Habntoienue TenaoBoro pacuMpeHus Tell.

N3menenne naBieHus ra3a Mpu M3MEHEHUH 00bEMa M HAarpeBaHUU WITMOXJIAKICHHH.

[IpaBuna n3mMepeHus TeMIepaTypsl.

Bupael Temionepenayu.

OxJax/ieHre Ipy COBEpIICHUH PabOThI.

N WM R



9. HarpeBanue npu coBepiieHnn pabOThl BHEIIHUMU CHIIaMHU.

10. CpasHenue TennoéMKOCTEl pa3IMUHBIX BEIIECTB.

11. Ha6mronenue KUEHUS.

12. HaGmroneHue NOCTOSHCTBA TEMIIEPATYpPhI HPH ILIABICHUH.

13. Monenu TemIoBbIX ABUTATEIICH.

DponmanvHsle 1ab0pamopHvle padomsl U OnbIMbL
OnbITHl 10 OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHHUS (3JIEKTPOHHAS AEMOHCTpALs).
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITHI 110 HAOJIIOJIEHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, KUIKOCTEH UTBEPIBIX TEII.
Ornpezenenne qaBieHUs BO3/lyXa B OaNIOHE IIMPHUIIA.
OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTh JaBJIEHUS BO3/1yXa OT eroo0béMa 1 HarpeBaHUs WIN OXJIAXKICHUS.
Habumonenne n3MeHeHMs] BHYTPEHHEH SHEpruu Tejna B pe3yJibTaTeTeruionepeadn U padoThl BHEIIHUX CUJL.
HccnenoBanue sBIEHUS TEMIOOOMEHA MPU CMEIIMBAHWU XOJOJHOW HUrOpsiueit BOJBI.
HccnenoBanue mpoiiecca UCIapeHusl.
OmnpeneneHne OTHOCUTENBLHOM BIAXKHOCTH BO3/1yXa.

0.  Onpeoenenue yoenvnoii mennomvl niasienus 160a.

Pa3nes 7. DnekTpuyeckue U MATHUTHBIE SIBJIEHUS

Onexmpuzayusi men. JIBa poaa s3NeKTpUUYECKUX 3aps/10B. BzauMoaeiicTBue 3apsyKeHHBIX Tell.

DnekTpuueckoe nose. Ilpunyun cynepno3uyuu 31eKmpuyeckux noaet (Ha KauecmeeHHOM YPoBHe).

Hocumenu snekmpuueckux 3apsoos. OnemenmapHviti dnekmpudeckuti 3apsad. Cmpoenue amoma. TIpOBOTHUKH U TUINCKTPUKU. 3aKOH
COXpaHEHUs JIEKTpUUECKOoro3apsa.

DJIEKTPUYECKUN TOK. Ycnosus cywecmeosanusi 21ekmpudecko2o mokd. VICTOUHHMKH TOCTOSIHHOTO TOKa. JIeHCTBHSL BJEKTPHUYECKOrO TOKa
(TernoBoe, XUMUYECKOE, MATHUTHOE). DNeKMpuyecKuti mox 6 HCUOKOCMAX U 2a3ax.

PabGoTa 1 MOIIHOCTB AJIEKTPUUECKOTO TOKA. 3akow [coynsi—/lenya. dnekmpuueckue yenu u nompedumenu 21eKmpuseckol SHepeuu 8 ovimy.
DnexTpuueckas mnenb. Cuna Toka. DiekTpudeckoe HanpshkeHue. COnmpoTUBIIEHUE MTPOBOIHUKA. YoenbHoe conpomugienue geujecmea. 3akon Oma ams
yuacTka 1enu. [locnenoBarensHoe 1 mapaiieibHOE COeAMHEHNE TTPOBOTHUKOB. Kopomkoe 3amvikaHue.

[TocTosiHHBIE MAarHUTHL. B3anMoneicTBHE MOCTOSHHBIX MAarHUTOB. Macnumnoe none. Mazcnumnoe none 3emau u e2o 3Hauenue Ojis HCUHU HA
3emne. Onoim Opcmeda. Macnummnoe none snekmpuyeckoeo moxa. lIpumenenue 31eKmpomMacHumos 8 mexHuke. /leticmeue MacHUmHO20 NOJsL HA
NPOBOOHUK C MOKOM. Dliekmpoosuzsamelv

BHOoo~NOoOThwhE

nocmositno2o moka. Mcnonvzosanue snekmpoosueameineil 8 MexXHU4eCcKUx yCmpoucmeax u Ha mpancnopme.
Onvimvr @apades. Aenenue s1exkmpomacnumuon unoykyuu. Ilpasuno Jlenya. Onexmpoecenepamop. Cnocobvl nonyyeHus 31eKmpuieckol
9Hepeuu. INEKTPOCTAHIIMUHA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.
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Hemoncmpayuu
DneKkTpu3anus Tel.

HBa poada SJICKTPUUCCKHUX 3apaa10B U BSaHMOHeﬁCTBHe 3apsAXKCHHBIX TECII.

Y CTpolcTBO U IEUCTBUE IEKTPOCKOTA.
DneKkTpocTaTu4ecKas UHIAYKIUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI/IOB.
[IpoBOIHUKY U JUANEKTPUKHU.

MopenupoBaHre CUIOBBIX JIMHUN JIEKTPUIECKOTO MOJIS.
HcTouHMKH TOCTOSIHHOTO TOKA.

JIerCcTBUA IIEKTPUIECKOTO TOKA.

DNEeKTPUYECKUM TOK B KUJKOCTH.

I"a30BbIii pa3psa.

N3mepenne cuiibl TOKa aMIepMeTpOM.

N3mepenne 3eKTpUYecKOoro HapsiKeHUs! BOJIbTMETPOM.
Peocrar 1 Mara3uH cOnpoTHBIICHU.

B3anmoneiicTBre NOCTOSTHHBIX MarHUTOB.
MopenupoBanre HEBO3MOXXHOCTH pa3/IeNICHUs TTOJIFOCOB MarHMTa.
MopenupoBaHre MarHUTHBIX TOJIEH TOCTOSIHHBIX MarHUTOB.
OmnsIT Opcrena.

MarnuTHoOe€ 10j1€ TOKa. DIeKTPOMarHurT.

JleficTBHe MarHUTHOTO TOJIsl HA IPOBOJHUK C TOKOM.
DNEeKTpOoABUTATENb TOCTOSTHHOTO TOKA.

HccnenoBanue siBJIEHUS IEKTPOMATHUTHON MHAYKIIUH.
OmnbiTel @apanes.

3aBHCHMOCTD HaIlpaBJICHHUA HWHAYKIIMOHHOI'O TOKa OT YCHOBI/Iﬁ €CrOBO3HHMKHOBCHU .

DneKTporeHepaTop MOCTOSIHHOTO TOKA.
Dponmanvhole 1ab60pamopHvle padomol u ONvIMbl

1. OneiTel 1O HAOTIOJCHUIO AIIEKTPU3ALIAN TeN UWHAYKIHEW © TMPUCONPUKOCHOBEHHHU.
2 HccnenoBanme aencTBus AJIEKTPUYECKOTO TIONST HAa TPOBOAHHUKH HIUDIICKTPUKH.

3. COopka u mpoBepka padOThI AIEKTPUIECKOM [EMH MOCTOSHHOTO TOKA.

4 N3mepenue u peryaupoBaHue CHIIBI TOKA.



5 W3mepenue u peryaupoBaHye HAMpsyKEHUS.
6. Hccneoosanue 3asucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, omconpomueieHus pe3ucmopa U HanpaxiceHus: Ha pe3ucmope.

7. Onvimul, deMoHCmMpupylowue 3a8UCUMOCHb IJIEKMPUYECKO20 CONPOMUBIEHUs NPOBOOHUKA OM €20 ONUHbL, NI0WA0U NONEPeyHO20
ceveHus u mamepuana.

8. IIposepka npasuna cnodicenus HanpsANCeHUl npu NOCIe008AMENbHOM COeOUHEHUU O8YX PE3UCHOPOS.

9. IIposepxa npasuna Ons cuibl moka npu NapaiieibHOM COeOUHeHUY Pe3uUcnopos.

10.  Omnpenenenune pabOThI MEKTPUIECKOTO TOKA, UAYILETO YEpe3 PE3UCTOP.

11.  OnpeneneHue MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIJIENIIEMON Ha PE3UCTOPE.

12.  HccnemoBanue 3aBUCMMOCTH CHIIBI TOKA, HYIIETO Yepe3 JIAMITIOUKY, OT HANpsHKEHUS Ha HEH.

13.  HccnemoBaHue MarHUTHOTO B3aUMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB.

14.  V3yuyeHue MarHUTHOTO I0JI MOCTOSSHHBIX MAarHUTOB IPU UX OOBbEIMHEHUH U Pa3AeICHUH.

15.  HccnenoBaHue 1eHCTBHS AIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

16.  OmnbIThl, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI B3aUMOACHCTBUS KaTYIIKH ¢ TOKOM M MarHUTa OT CHUJIbl TOKA M HAalpaBJICHUS TOKa B
KaTyIIKe.

17.  W3yuenue neiicTBUS MAarHUTHOTO I0JI HA IPOBOJHUK C TOKOM.

18.  Uzyuenue pabomwi 31exmpoogueamers.

19. N3mepenue KIIJI anexkTpoaBUraTebHOM yCTaHOBKH.

20.  OneITBI TO WCCIECIOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOW WHAYKIMH: WCCIEJOBAaHNE W3MEHEHHWH 3HAYeHHWs W HaIpaBJICHUS

HHAYKOUOHHOI'O TOKA.

9 kJiacc
Paznen 8. Mexanuveckue siBJIeHUS
Mexannueckoe nBumxkeHHe. MarepuanbHasg Touka. Cuctema otcuéra. OTHOCHTENBHOCTH MEXAHMYECKOTO JABM)KEHHs. PaBHOMepHOe
IpsIMOJINHEIHOE IBUXKeHue. Hepasnomeprnoe npamonunetinoe ogudicenue. CpeHAs U MCHOBEHHAS CKOPOCMb Mend NPU HEPAGHOMEPHOM OBUNCEHUU.
Yckopenue. Pagrnoyckopennoe npamonunetinoe ogudicernue. CBodogHoenanenue. Onvimer I anunes.
Jlunetinas u yenosas ckopocmu. L{enmpocmpemumenvroe yckopenue.
Ilepssiit 3akoH Herorona. Bropoii 3akon HeroroHa. Tperuit 3akoH HeroroHa.

Ipunyun cynepnozuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna mpeHusi CKOIbH#CeHUsl, CULA MPeHUsi NOKOsl, Opyaue 8U0bl MPeHUsl.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHUs. YCKOpeHHe CBOOOJHOrOo mnaaeHus. /{euoswcenue nianem eokpye Coanya (MC). Ilepsas
Kocmuueckas ckopocmo. Hegecomocmu u nepezpysku.

PaBHOBecue MarepuanbHON TOUKH. AbOcoromuo meépooe meno. Pasnosecue meépooeo mena ¢ 3akpeniéHuoll ocvio 8paujerus. MOMEHT CHIIBI.
Llenmp msascecmu.



Nmnynbe Tena. Hamenenue umnynvca. Umnyasc cunvi. 3aK0OH COXpaHEHUs UMITyibca. PeaktuBHoe nBmwkenune (MC).

Mexannueckasi pabota u MomHOCTh. Pabora cun Tspkectu, ynpyeocmu, mpenus. Céass snepeuu u pabomsi. IloTeHunanbHas 3Heprus Tena,
MIOJIHATOTO HAaJ NMOBEPXHOCTBIO 3eMIH. [lomenyuanvruas snwepaus cocamou npyocunvl. Kunernueckas sHeprusi. Teopema o KUHemu4eckou SHepeuul.
3aKOH COXpaHEHUS] MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu
Hablmonenrne MexaHnuecKoro JBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEIOTCUETA.
CpaBHeHME NyTeW U TPACKTOPHUI ABMKEHUS OJTHOTO U TOTO K€ TeIA0THOCUTENIBHO Pa3HbIX TeJl OTCUETa.
N3mepenne CKoOpoCTH U YCKOPEHUS MPSIMOIUHEHHOTO ABUKCHUSI.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO ABM)KCHHUS.
Habmroienue qBruKeHus Tema 1Mo OKPY>KHOCTH.

©ooNo oA

HaGmioneHnne MexaHWYecKuX SIBICHHWH, MPOUCXOIAIMX B cucteme orcuéra «Tenexkka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBHKCHUH
OTHOCHTEJIEHO KaOuHeTa (GU3UKH.

10. 3aBucumocTs yckopeHus Tejla OT MAacchl Tela M JEHCTBYIOMIEH Ha HEro CHIIbL.

11. HaGnroneHue paBeHCTBA CUJI IPU B3aUMOJCHCTBUM TE.

12. M3meHeHue Beca Teja MpH YCKOPEHHOM JIBH)KEHUH.

13. Tlepenaua ummynbca Npu B3aUMOJICHCTBUU TeJ.

14. TIpeobpa3oBaHUs PHEPTUU MPU B3aUMOACHCTBUM TeEIL.

15. CoxpaHeHHe UMITyJIbca PU HEYIIPYTroM B3auMOJICHCTBUN.

16. CoxpaHeHHe UMITYIIbCa PU a0COTIOTHO YIPYTOM B3aMMOACHCTBUH.

17. HaOmroneHue peakTUBHOTO JIBHKEHUS.

18. CoxpaHeHHe MEXaHHMUYECKOW YHEPTUHU TPU CBOOOIHOM ITaJICHHH.

19. CoxpaHeHnne MexaHUYECKOM SHEPrUu Opd  JBWKEHMM  TeJla MOJ JIeHCTBHEM IPY>KUHBI.
@ponmanvusle 1adopamopHvie padbomsl u ONbvIMbL

Koncmpyuposanue mpakma 0714 pazeona u 0anbHetiue20 pagHoMepHO2008UNCEHUS WUAPUKA UTU MENEIHCKU.

Omnpenenenue cpegHel CKOPOCTH CKOJNbXKEHHS OpycKa MM ABMXKEHHSIIAPUKA MO HAKIOHHOM IIOCKOCTH.

Onpenenenre yCKOpeHUs Tena Mpu paBHOYCKOPEHHOM JIBUKEHHUH MMOHAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IPH PABHOYCKOPEHHOMBIKEHUH 0€3 HadaJlbHOW CKOPOCTH.

Hccnenosanue 3aBUCUMOCTH CHWJIBI  TPEHMsSI  CKOJBXEHMS  OT CHJIBIHOPMAJIBHOTO /1aBJICHUS.

Onpenenenre KO3PPUITNSHTA TPEHUS CKOJIbKEHUSI.

NoOhk~owhE

Onpenenenne )XECTKOCTH MPYKUHBI.



8. Onpenenenre pabOThI CUJIBI TPEHUS TIPU PAaBHOMEPHOM JIBH)KCHHH TeJIArlo TOPU30HTATIBHOM MTOBEPXHOCTH.

9. Onpenenenue paboThI CWJIBl  YOPYrOCTH npu  moabéMe rpy3ac HCIOIh30BAaHUEM HEIIOABIKHOTO H MTOIBIKHOTO
OJIOKOB.

10. Ms3yueHue 3aKoHA COXpAHEHMS SHEPTHU.

Pasznea 9. Mexannyeckue KoJ1e0aHUA M BOJIHBI

KonebarenpHoe nBuxkenne. OCHOBHBbIE XapaKTEPUCTUKUA KOJICOAHWW: MEPUOJ, YacTOTa, aMIUTUTYyAA. Mamemamuueckuil u NpPYICUHHbLL
maamuuku. Ilpespawenue snepauu npu KoieoamenbHOM O8UNHCEHUU.

3aryxaromue kKoyiebanus. BeraykaeHabie koniebanus. Pesonanc.

Mexanunueckue BOHbI. CBOMCTBa MEXaHHUUECKUX BOJIH. [Ip00oibHble U nonepeyHvle 80aHbL. [IUHA BONIHbL U CKOPOCMb €€ PACNPOCMPAHEHUSL.
Mexanuueckue onHvl 6 meépoom meine, celicmudeckue oanvl (MC).

3ByK. I pomrocmob 38yKa u evicoma mona. Ompadsicenue 38yka. Ungpazeyk u yiempaszseyx.

Hemoncmpayuu

1. Habnronenne xoneGaHuMil Ten MOJa JEHCTBHEM CHIIBI TSKECTH M CHIIBIYIIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTU U HA TIPYXKHUHE.

3. HalGmronenne BeIHYKIEHHBIX KOJIeOaHU 1 pe30HaHCca.

4, PacrnipocTpanenne npoA0ibHBIX U MONEPEYHBIX BOJIH.

5. HabintoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKHUH PE3OHAHC.

@ponmanvuvie 1a00pamopHvle padbomul U ONvIMbL

1. Onpenenenne 4acTOThl M Hepuoja  KoJjeOaHMit MaTeMaTUYeCKOTOMasiTHUKA.

2. OmnpeneneHue 4acTOThl U MEpUoJia KoJeOaHUIN NMPYKUHHOTO MAasTHUKA (21eKMPOHHAA 0eMOHCMPAYUL).

3. HccnenoBanue 3aBUCUMOCTH NEpHOa KosieOaHU i OBEIEHHOTO K HUTUTPY3a OT AJIMHBI HUTH.

4, Hccnenosanue 3aBUCHUMOCTH nepuoja Kosie0aHui IPY>KMHHOTOMasiTHUKA OT MaccChl Tpy3a (31eKmpoHHas
demoncmpayus).

5. [IpoBepka HE3aBUCUMOCTH NepHoJia KojaebaHui rpy3a, MOABEIIEHHOTO KHUTH, OT MacChl Ipys3a.

6. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh nepuoaa KOJIEOAaHUHUIPY>KUHHOTO MAasiTHUKA OT MacChl Tpy3a U
KECTKOCTHU MPYKUHBI.

1. N3mepenune YCKOpEHHUS cBOOOIHOTO MageHus (31eKmponnas OemMoHCmpayus).

Pa3nen 10. DiieKTpOMAarHuTHOE 10JI€ M JIEKTPOMATHUTHBIE BOJTHBI
DJIEKTPOMAarHuTHOE TIOJI€. JJEKTPOMArHUTHBIE BOJIHBL. (Cgolicmea snekmpomazHumuslx 6oaH. ILllkana snekmpomacHumubiX  GOJH.
Hcnonvzosanue 31eKmpomMacHUmMHbLX 0IH 011 COMOBOU CEA3U.



DOnektpomaruuTHas npupoaa cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoiiHOBEIE CBOIiCTBA CBETA.

@ponmanvusle 1a60pamopHbvle padomsvl U ONbLIN b
1. Nzyuenue CBOMCTB 3JIEKTPOMarHUTHHIX BOJH C TOMOIIbIO MOOMIIBHOTO TesiehoHa.
Paznen 11. CBeToBbIe fIBJIEHUSA
JlyueBast monens cBeta. Mcrounuku cBera. [Ipsimonuneitnoe pacnpoctpanenue cBera. 3arMenusi Conuna u Jlynel. OTpaxxeHue cBera.
[Tnockoe 3epkasno. 3aKOH OTpa)KEHHUS CBETA.
[Ipenomiienue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHee oTpaykeHue cBeta. Mcnonp30BaHre OJTHOTO BHYTPEHHETO
OTpPaKEHUSI B ONTHYECKHUX CBETOBOAX.
Jlunza. Xox mydedt B mnH3e. OnTudeckas cucreMa goroanmnapara, MEKpockona u teneckorna (MC). ['11a3 kak ontudeckasi cucTeMa.
BiM30pyKOCTh U JaTbHO30PKOCTD.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HpioToHa. CriojkeHre CIEKTPaIbHBIX [IBETOB.
Hemoncmpayuu
[IpsamonnHEHOE pacIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tomy4yenue n300pa>keHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
OnrTuyeckuii CBETOBO/I.
Xon ydeit B cobuparomiei JInH3e.
XoJ1 Ty4deil B pacCEeUBArOIIEH JINH3E.
[Tomy4yenue n300paXkeHUi ¢ TOMOIIIBIO JTUH3.

ooNoaARWDE

. IIpunnun neiicTBus QoroamnmnapaTa, MUKPOCKOIIA U TeJIECKOIa.
10. Mopnens rnasa.

11. Pasnoxenue Genoro cera B CIIEKTP.

12. Tony4enue Genoro cBeTa Py CIOKEHUH CBETA PA3HBIX IIBETOB.

Dponmanvhole 1ab60pamopHvle padomol u ONvIMbl



HccnegoBanue 3aBUCUMOCTU yIila OTPa)KEHUsI CBETOBOT'O Jiyda OT yrJlaraJeHus.

N3ydeHnne xapakTepucTUK U300pakeHUs IIPEeIMETa B IUIOCKOM 3epKaJie.

HccnepoBanue 3aBUCUMOCTH yIJIa IPEIOMIIEHUSI CBETOBOTO JIy4a OT YIJlalaJeHus Ha IPAHUILIE «BO3LyX—CTEKIIOM.
[Tonyyenne n300pa>keHUIA ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITHYECKOUW CHITbI COOUPAIOICHIIUH3BI (2/1eKMPOHHAA 0EMOHCIMPAYU).
OnpITel MO Pa3I0XKEHUIO O0emoro cBera B CIEKTP  (2AEKMPOHHAA OeMOHCHMPAUUS).

OnBITEI IO BOCHIPHUSATHIO IIBETA MPEAMETOB MPU MX HAOIIOACHUHM 4Yepe3 IBETOBBIC (GUIIBTPHI.
Pasznen 12. KBaHTOBBIC IBJICHUSA

No gabkowhe

Onvimul Peseppopoa wm 1nmanerapHass Mojellb aroma. Mojens atoma bopa.

HUcnyckanue u noenowenue ceema amomom. Keanmol.

PannoaktuBHOCTE. Anbgha-, bema- u camma-uznyyenus. CTpoeHHe aTOMHOTO siapa. Hykiounas moodens amomHnozo aopa. Mzomonoi.
Paouoaxmusnwvie npespawenus.Ilepuoo nonypacnada amomuuix soep.

Snepuble peakuu. 3aKOHBI COXPAaHEHHS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
Peaxyuu cunmesa u oenenus sioep. Mcmounuxu suepeuu Connya u 36€30 (MC).

Snepunas sHepretuka. /eticmaus paouoaxmueHvlx usnyyeHutl Ha sxrcusvie opeanusmsl (MC).

Hemoncmpayuu

1. CrexTpsbl U3JIy4E€HHUSI U MOTJIOICHUS.

2. CrexTpsl pa3IuvHbIX Ta30B.

3. CriexTp BoJI0poOa.

4, Habmtonenue Tpekos B kamepe Buiibcona.

5. PaboTa cuéTurka HOHU3UPYIOUINX U3ITy4EHH.

6. Perucrpanus uznydeHust NpupoIHbIX MUHEPAJTIOB U IPOIYKTOB.

Dponmanvhovle 1a00pamopHvle padomul U OnvIMbL

1. HccnenoBanne TpeKOB: M3MEPEHHE SHEPTUU YACTHUIIBI IO TOPMO3HOMYMYTH (10 GoTorpadusim) (InekmponHas
demoncmpayus).

2. N3mepenue painoakTUBHOTO (poHA (I1eKmpPOHHAA 0eMOHCmpPayus).

IToBTOpHTENBLHO-0000IIAIOIINIT MOAYJIb

[ToBTOpHUTENEHO-0000IIAOIIMIT MOIYJIb TPEIHA3HAYCH /JIsI CUCTEMATH3allud W OOOOIICHHS MPEIMETHOTO COJEPKaHHUS W OIBITA
NeSITeIbHOCTH, MPUOOPETEHHOTO MPUU3YUEHUH BCETO Kypca (HU3HUKH.

[Ipu w3ydeHHH MaHHOTO MOIYJSI PEaTU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJIBI JIEATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUMBACTCS



JOCTIDKEHHE TPEIMETHBIX W METANpeIMETHBIX IIAHUPYEMBIX PE3YNIbTaTOB 00y4YeHHUs, (HOpPMUPYETCS €CTECTBEHHO- HayYyHast TPAMOTHOCTb:
OCBOEHHUE HAyYHBIX METOJI0B UCCIIEJOBAHNUS ABJICHUN IPUPOIbIN TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATh (PU3HUECKUE SIBICHUS, TPUMEHSS
IIOJIyYEHHBIE 3HAHUs, PEIIATh 337a41, B TOM YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIAATBHO AEATEIBLHOCTHBIM XapaKTep JAaHHOIO paslieia pealn3yeTcs 3a CYET TOrO, YTO YYaIUECs BBINOJHAIOT 3alaHus, B
KOTOPBIX UM IIpEIIaracTcs:

® Ha OCHOBE ITOJYYEHHBIX 3HAHUH PACIIO3HABATh U HAYYHO OOBSICHATH (PU3HUECKHE SIBJICHUS B OKPY)KAIOIIEH PUPOIE ¥ TTOBCEIHEBHOM
JKHU3HU,

HCIIOJIB30BAaTh IO PYKOBOACTBOM II€aarora HaydHbI€ METOJAbI UCCIICAOBAaHUSA (l)I/I3I/I‘ICCKI/IX HBJ'IGHPIﬁ, B TOM 4YHUCIE OJId MPOBCPKHU
THUIIOTE3 U IMOJTYUYCHUSA TCOPECTUUYCCKUX BbIBOJOB;

O00BACHATEL C OHOpOfI Ha JUJAKTUYECKHUH MaTcpral I10CJC O6CY)K,Z[€HI/I$I C neaaroromMm Hay4HbIC OCHOBBI Hanboee BaKHBIX
JOCTIDKCHUH COBpPCMCHHBIX TGXHOHOFHfI, HAIrmpumcep, NpakKTUUICCKOTO HCII0JIb30BAHHA Pa3JIMYHbIX MCTOYHHUKOB SHCPIrUuM Ha OCHOBC
3daKOHa IIPEBpaIllICHUA U COXPAaHCHUA BCCX N3BCCTHBIX BUJI0B OHCPIUU.

Kaxxnas u3 TeM JaHHOTO pas3aciia BKIIrO4acT SKCIICPUMCHTAJIBHOC I/ICCJICIIOBaHI/I€0606HIaIOHIeFO XapakTepa HaA YCMOTPCHUC MI€aarora u
IIpH €10 IIOMOIIIH. Paznen 3aBCPpIIACTCS ITPOBCACHUCM JUArHOCTUYECKON U OLICHOYHOM pa6OTLI 3a KypcC OCHOBHOM IIKOJIBI.

Ilpumeuanue: 1) Kypcusom 0603nauenvl memol, U3y4eHUe KOMOPHIX NPOGOOUMCA 8 03HAKOMUmMENbHOM naane. Iledazozcamocmoamenvno
onpeodensaem 00vem u3yuaemozo mamepuaa.

2) Bce /lemoncmpayuu u Jlabopamopnusie pabomel, npeOCMasieHHbLe 8 COOEPHCAHUU, OORYCKACMCA (MONHCHO) RPOBOOUNLb, UCHOJIb3YA
uUHpopmayuonnvie u I1eKMpPOHHbIE MEXHOI02ul (WUPPOo6ble 00pazoeamenbHble Pecypchl).

3) Ilpuseden pacuwiupennslii nepeuens 1adOpamopHsIX padom u Onsvlmos, U3 KOMopo2o yuumeinb 0eiaent 6bl00p no ceoemy
ycmompeHuio.

3. IliaHupyemMble pe3y/IbTaThl 0CBOCHHS Y1eOHOI0 NpeIMeTa

B nenom pesynbrathl ocBoeHus oOyuarommmucs ¢ 3[1P yueOnoro mpeamera «@Pu3mnkay» J0JKHBI COBHAAATh C pPe3ysbTaTaMU
OpUMEpHO paboyeil mporpaMMbl  OCHOBHOTO 001Iero oOpa3oBaHusl.

Haubosee 3HAaUUMBIMU SIBJISIIOTCS:

JIMYHOCTHBIE PE3YJIbTATDI:

-MOTHBAIUS K 00YUSHHIO U [IeJICHANIPAaBICHHON MTO3HABATEILHOM ICATEIIbHOCTH;yCTAHOBKA HAa OCMBICIICHHE JIMYHOTO OIBITa, HAOIFOIECHUI
3a (PU3HYECKUMHU IKCIIEPUMEHTaAMU;

-yCTaHOBKAa Ha OCMBICIICHHE PE3YJIbTATOB HAOIIOJCHHUN 3a MPUPOTHBIMH UTEXHOTCHHBIMH SIBJICHUSMH C TIO3UINN (PU3NIECKUX 3aKOHOB;
-CIIOCOOHOCTD OLIEHUBATh MPOMCXOJAIINE H3MEHEHHs U UX MOCIEACTBHS; (POPMYIUPOBATh U OLIECHUBATH PUCKH, (HOPMUPOBATH OIIBIT;
-ITOBBIIIICHUE YPOBHS cBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYI0 NIESTeIbHOCTh (ITPH COBMECTHOM BBIITOIHEHHUH JIA0OPATOPHBIX



NPaKTUYECKUX pabdoT);

yMEHHUE pa3indyarh yueOHbIE CUTyallMu, B KOTOpbIX ydamuiicsa ¢ 3[1P Mosker nelicTBOBaTh CAMOCTOSATENFHO, M CUTYAINH, T/E CIEAYET
BOCIIOJIb30BaThCSI CIPABOYHON MH(pOpMaLeil U APYTUMH BCIOMOTATeIbHBIMU CPE/ICTBAMH;

-CIIOCOOHOCTh NPUHHUMATh PEIICHWE B KU3HEHHOW CHUTyallMd Ha OCHOBE IIEpPEeHOCAa TOJYYCHHBIX B XOje OOydeHHs (pU3NYeCKUX 3HAHHH B
aKTYaJIbHYIO CHTYaIHIO;

-CIIOCOOHOCTH cOOMIOaTh B MOBCEJHEBHOW JKM3HM INPaBHia JMYHONH OE30MaCHOCTH HA OCHOBE MOHMMAHHMA (PU3MYECKUX SBICHUN W 3HAHHA
3aKOHOB (pH3HKH;

-yMEHHE KPUTUYECKH OIIEHUBATH ITOJIyYCHHYIO OT coOeceTHIKa HHPOPMAIIHIO, COOTHOCS €€ CO 3HaHHEM (H3MUECKUX 3aKOHOB,;

-CIIOCOOHOCTD NEpeAaTh CBOU COOOPAKEHHS, YMO3AKIIOUEHUS TaK, YTOOBI OBITH TIOHATBHIM JAPYTHM YEJIOBEKOM;

-aJIeKBaTHOCTb MOBEACHUS 00y4arOmEerocs C TOYKH 3pEHHS OMTACHOCTH MJIM O€30IaCHOCTH IS ce0s MITH JUIs OKPY)KAIOIINX;

yBa)K€HHE K TPYAY U pe3yJbTaTaM TPy 10BOM 1A TeIbHOCTH;

-yriayOlieHre TPeCTaBIeHUH O LEJIOCTHON KapTHHE MHpa Ha OCHOBE IMPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUWA M MPAKTUYECKUX
YMEHUH.

METANPEIMETHBIE PE3YJIbTATHI

Oenadenueynusepcanbnbmu yueﬁubmm RO3HABAMEIbHBIMU OCUICIGUAMU:

-BBISIBJIATH TIPUYHHBI M CIECTBHSI IPOCTHIX (PU3NYECKUX SBIICHHIA;

-OTpeAeATh (U3NUECKUE MOHSITHS, CO34aBaTh 000OIICHNS, YCTaHABINBATHAHAJIOTHH, KIACCU(PHUIMPOBATh, CAMOCTOSATEIIEHO BHIOMPATH
OCHOBAaHMS M KPUTEPHHU AJIS KiacCU(DUKALMH, UCTIONB3YsI CIIPAaBOYHYIO HH(OPMAIIHIO M ONTUPAsCh Ha alITOPUTMYUYEOHBIX JIeHCTBUIA;
-yCTaHABJIMBATh MPHUYUHHO-CJICICTBEHHBIE CBS3U, CTPOUTH JIOTMYECKOE PACCYXKACHHE, YMO3aKIIoueHHe (MHAYKTHUBHOE, JCIYKTUBHOE, MO
aHaJIOTHH) U JIeaThBBIBOBI 1101 PYKOBOJICTBOM I1€arora;

-ACKaTh WM OTOMPaTh MHPOPMAIIUIO WM TaHHBIE 3 HCTOYHUKOB C YY€TOM IPEIOKECHHOW yueOHOM 3a/1aui 1 3aJaHHBIX KPUTEPHEB;

- CO3/1aBaTh, IPUMEHATh U IPE0OPa30BBIBATH 3HAKU U CUMBOJIBI, MOJIEITH M CXEMBIUIS PELIeHNs y4eOHBIX U MO3HABATENbHbIX 33/1a4;

-C TIOMOIIBIO TIE/Iarora WM CaMOCTOSATEIBHO MPOBOINUTE OIBIT, HECIOXKHBIA  AKCIIEPUMEHT 110 YCTAaHOBICHHIO OCOOCHHOCTEH
¢bu3nuecKoro 0ObeKTa UM SABJICHHS; IPeoOpa30BbIBaTh MH(OPMAIMIO U3 OAHOTO BUa B APYroi (Tabiuily B TEKCT U 1Ip.);

-yCTaHABJIMBATh B3aUMOCBS3bh (PM3MUECKUX SBICHHHA W TPOILIECCOB, MCIIONIB3YS allTOPUTM YUEOHBIX IEHCTBUH.

Ognadenue ynueepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHOIMU Ol CIEUAMU:

-0CO3HaHHO WCIIOJIH30BATh PEUEBbIC CPEJCTBA B COOTBETCTBHUH C 3a/1a4eli KOMMYHUKAIMH JUTS BRIPaXXCHHSI CBOMX MBICIIEH U TIOTPEOHOCTEH [Ist
IUTAHUPOBAHMSI CBOEH JIeATENbHOCTH;

-OpraHU30BBIBATh yIeOHOE B3aNMO/ICHCTBHE B TpyIIIe (ONPEAEISTH OOIINE IENH, pAaCTIPEIeATh PO, JOrOBAPUBATECS APYT C APYTOM U T. II.).
-1I€JICHANPaBICHHO HUCIIOIb30BaTh WH(POPMAIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTUH, HEOOXOAUMBIE JJISl pelIeHUs] YUeOHBIX U MPaKTHUECKUX
buznyeckux 3aaay;

-OpraHU30BbIBaTh yUeOHOE COTPYJHUUECTBO U COBMECTHYIO JIEATEIBHOCTh CYUUTENIEM M CBEPCTHUKAMU B MPOLIECCE 3aHATUH (PU3UKOH.

Osnadenue yHugepcatbHbIMU y4eOHbIMU PECYIAMUGHBIMU OClICHBUAMU:
-MIOHUMATh 1N eCTECTBEHHOHAyYHOTO OOYYeHHs, CTaBUTh W (QOpPMYyIUpOBaTh s ceOs HOBBIE 3a/Jayd B ydeOe U IMO3HABAaTEIbHOU



NeSTebHOCTH,

-00HapyKUBaTh U GOPMYITUPOBATH YICOHYIO MPOOJIEMY, OIPECIATh 1Ielb Y4eOHOM NeITeIbHOCTH;
-CaMOCTOSATEIPHO WJIM C TOMOIIBI0 YUYUTENs IUTAHUPOBATh MYTHU JOCTHXKCHHS Ielell B (DU3MUYECKUX OSKCICPUMEHTaX, B TOM YHUCIIEC
anbTepHATUBHBIC, OCO3HAHHO BBHIOMpATh Harboee 3 (eKTUBHBIE CIOCOOBI PellIeHUs YUeOHBIX U MO3HABATENIbHBIX 3aa4;
-COOTHOCUTH CBOM MPAKTHUYECKHE JCUCTBUS C IUIAHUPYEMBIMU PE3YyIbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOCH ACSITEIHLHOCTH B IPOIIECCE
JOCTHKEHUS pe3ybTaTa, ONpeAesisiTh CIocOObl ACUCTBUN B paMKax MPEIIOXKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCHCTBHS
B COOTBETCTBUHU C U3MEHSIOLLECHCS CUTYyallUEH;
-IPaBUJIHLHOCTD BBIMOJIHEHHSI SKCIIEPUMEHTANIbHOM yueOHOIl 3a1auu, COOCTBEHHbIE BO3MOKHOCTH €€ PELICHHUS;
-BJIAJICHIEC OCHOBAMH CAMOKOHTPOJIS,, CAMOOIICHKH, IIPUHSATHUS PEIICHUIN U OCYIIIECTBICHHS OCO3HAHHOTO BHIOOpa B y4eOHOM U MMO3HABATEIHLHON
JESITEIIbHOCTH;
-JlaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U TIpejIaraTh TUIaH €€ N3MEHEHHUS; IPEBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH
petieHun y4eOHOM 3a/auu;
-0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

HNPEIMETHBIE PE3YJIBTATHBI

TpeGoBanus Kk nMpeIMeTHbIM pe3yJIbTaTaM OCBOeHHMs y4eOHOro npeamera «@u3uKay», pacnpeejeHHbIe 110 rogamM 00y4eHHs
PesynbraTel o rogam GopMyTupyOTCS 10 IPUHIMITY 100aBICHUS HOBBIX PE3YIbTAaTOB OT IO/A K TOY (pe3yabTaThl 0U4EPEHOT0 roja
10 YMOJIYaHUIO BKIIIOYAIOTPE3YIbTAThI IPEIbITYLINX JIET).
7 KJACC
[TpenmeTrHble pe3ynbTaThl Ha 0230BOM YPOBHE JI0JKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Yy 0O0yUaIOIIUXCSl YMEHHUI:

— OpHUEHTHPOBATHCS B MOHATHSAX M ONEPUPOBATh MMH Ha 0a30BOM ypoBHE: (hHU3MUECKMEe M XUMHUYECKHE SBJICHMs; HaOIoJeHHeE,
OKCIICPUMCHT, MOACIIb, TUIIOTE3a, CAWHHIBI (1)I/ISI/I‘I€CKI/IX BCJIMYHH, aTOM, MOJICKYJA, arp€raTHbIC COCTOSAHUS BCHICCTBA (TBépHOG,
KHUJAKOE, Ta3000pa3HOe); MEeXaHMYecKoe JBUXKEHHE (paBHOMEpHOE, HEpaBHOMEpPHOE, MPSIMOJIMHEWHOE), TPaeKTOpus,
paBHOCHCTBYIOMIAs L, ehopmariust (Yrpyras, IIacTUYecKas ), HEeBECOMOCTb,COOOIIAONINECS COCYIbI, C OMOPON HA AUIAKTUICCKUN
MaTepuan

— paznuyarh sBieHUd (AUPQy3Hs; TEMIOBOE IBMKEHHE YacTHI] BEIECTBA; PAaBHOMEPHOE IBUKEHHME; HEPAaBHOMEPHOE IBUKECHMUE;
WHEPIINS; B3aUMOJICHCTBHE TEIT; pagHO8ecUue meepobix meil ¢ 3aKpeniéHHOL 0Cbio 8paujeHus; iepeiada JaBieHus TBEPAbIMU TellaMH,
KUIKOCTAMH W Ta3aMu, aTMOC(l)epHOG JaBJICHUC, IIJIaBaHUC TCII, npeBpameHI/m MeXaHquCKOﬁ 3Hepr1/m) II0 OIIMCAHUK UX
XapaKTepHBIX CBONCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX TaHHOE (HU3UYECKOe SIBICHHE, IOCNe TMPeIBAPUTEIHLHOTO
00CYXICHHS C TIEIaroroM;

— pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3NUYECKUX SBJICHUN B OKpPYXKAIOIIEM MHpE, B TOM 4Hcie (GU3NYECKUe SIBICHUS B MPUPOJIE:
MIPUMEpPBI JBUKEHUS C Pa3IuYHbIMM CKOPOCTSIMU B KHUBOM M HEXXHMBOM NPUPOJIE; NEHCTBHE CHUIIbI TPEHUS B MPUPOJE M TEXHUKE;
BIMSIHME aTMOC(EpHOro MAaBJICHHMS Ha JKUBOM OpraHu3M; IUIaBaHHWE pbIO; pbluard B TeJie 4YeJIOBEKa; NMPH 3TOM MEPEeBOAUTH
MPaKTUYECKYIO 3a/1a4y B yueOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA/MpU3HAKY (U3NYECKUX SIBICHUHN C TOMOIIBIO MEarora;



OIKCHIBATh W3YYCHHBIC CBOMCTBA Tel W (PU3NYCCKUE SIBICHUS, UCIONB3Ys (M3MUECKHE BEIUYHHBI (Macca, 00bEM, IMIOTHOCTH
BEIIECTBA, BPEMsl, IIyTh, CKOPOCTbh, CPEAHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, BEC Tella, CHUJla TPeHHMs, JaBlieHue (TBEPIOTOo
TeNa, KUJIKOCTH, rasza), BBITAIKUBAIONIAS CHJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHIIbI, KO3(PQOUIIUEHT
IIOJIC3HOTO JICHCTBUS MEXaHHW3MOB, KMHETHYECKas W MOTCHUHAJIbHAs 3HEPIHs) ¢ OIMOPOH HAa CXEeMy, IPH OIHUCAHHHM PaCKPHIBATH
(U3MYECKUN CMBICT UCIOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHWS W COUHUIBI (PU3NYECKUX BEIUYUH, HAXOOUmMb Hopmynol,
ceazbleauue OAHHYI0 QUULECKYIO SeUYUHY ¢ OPYSUMU BEIUMUHAMU, CMPOUMb 2PAPUKU U3VHEHHbIX 3A8UCUMOCTEN (PUuULecKux
geuyyH C OTIOPOH Ha JTUIAKTHUECKUN MaTepua,

XapaKTepU30BaTh CBOMCTBA TeJ, ((U3HUECKHUE SBICHHS U TPOIIECCHI, HCITONB3YSIPaBUiIa CII0KEHUS CHII (BIIOJIb OJJHOM MPSIMON ), 3aKOH
I'yka, 3axon Ilackana, 3axon Apxumeoa, npasuio pasnogecus pviuaea (610Ka), «3010Moe NPABULO» MEXAHUKU, 3aKOH COXPaHCHHS
MEXaHUYECKON DHEPTUU; MPHU 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3ANUCLIBAMb €20 MAMeMAMUYecKoe blpadicenue
100 PYKOBOOCMBOM Nedazo2ca ¢ 00CyicoeHueM niana pabomoi;

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOIECCHI U CBOWCTBA TEJ, B TOM YHCIE MB KOHTEKCTE CUTYAIHi MPAKTUKO-OPHEHTUPOBAHHOTO
XapakTepa: Ipy MOMOILM [1€[jarora BbIABIATh PUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1—2 JIornyeckux IaroB ¢
oropoii Ha 1—2 W3ydeHHBIX CBOMCTBA (PU3UUECKUX SIBICHHUH, (PU3NIESCKUX 3aKOHA HITM 3aKOHOMEPHOCTH;

peuiaTb TUIIOBBLIC paC‘léTHLIC 3aJa4u B lﬂeﬁCTBHG C OHOpOfI Ha aJiIrOpUuT™M, INpCABAPUTCIILHO p3306paHHBIﬁ COBMCCTHO C II€Jarorom,
HCIIOJIB3Ys 3aKOHBI U (bOPMy.HI)I, CBA3BIBAOIINEC (1)I/I3I/I‘-ICCKI/IG BCJIMYHMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3ala4M 3alIMCbIBATH KPATKOC
YCJI0BUEC, MOACTABIIATH (1)I/I3I/I‘-ICCKI/IG BCJIIMYHHBI B (bOPMy.HI)I " IMPOBOIHTH pacqéTm, HaxXOJUThb CIIPABOYHBLIC NAHHBIC, H€O6XOI[I/IMI>I€
JJIg PpEIICHUS 3a1a4, OICHUBATh PCAJIMCTUYHOCTD HOHy‘ICHHOfI (I)H3I/IquKOI>’I BCIINYHUHBI;

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOKHO PELIMTh IPU MOMOIIM (PU3NYECKUX METOJOB IOCIE MPEIBAPUTEIBLHOTO 00CYKIEHUS C
[I€/1aroroM; Mpu MOMOIIM Ie1arora B OMMCAaHUU MCCIIEOBAHUS BBIICNATh MPOBEPsSEMOE MPEANOI0KeHne (TUIIOTe3y), ¢ ONOpoil Ha
TUIAKTUUECKUH MaTepHuall pa3ivyaTh U HMHTEPIPETHPOBATh MOJYYEHHBIH Pe3yJbTaT, HAXOAUTh MOce OOCYKIEHHS C IeJarorom
OLIMOKHM B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI 10 €T0 pe3yibTaTam;

YMETh HaxOJUTh C HCIOJB30BaHHUEM IM(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI MO HAONIONEHUIO (PU3MUYECKUX SIBICHUN WIN
(¢u3MYeCKUX CBOMCTB Tel: (OPMYJIHPOBaTH  IMPOBEPsSIEMbIE IIPEATIONIOKEHMUS, cobupaTthb YCTaHOBKY U3 IPEII0KEHHOIO
000py10BaHUs C OTIOPOM HAa CXEMY, 3alMCBIBATh XO/1 ONbITal (POPMYIHPOBAThH BBIBOBI IO PYKOBOJICTBOM I1€/1arora;

BBINOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tella, 00bEMa, CUIIBI U TEMIIEPATyphl C MCIIOJIb30BAaHUEM aHATIOTOBBIX
1 G POBBIX TPUOOPOB C OMOPOIl HAa aNrOPUTM; 3aIUCHIBATH MOKA3aHUs MPUOOPOB C YUETOM 3a/laHHON aOCONIOTHOW MOTPEUTHOCTH
U3MEPECHU;

MPOBOJIUTH COBMECTHO C TIEAAroroM MCCJIEIOBAHHE 3aBUCHMOCTH OJHOW (DM3UYECKON BEIMYMHBI OT JIPYroMl ¢ HMCIOJb30BaHUEM
MPSMBIX U3MEPEHUN (3aBUCHMOCTH MyTH PABHOMEPHO JIBUXKYIIETOCS Tela OT BPEMEHU JABMXKCHUS TEJA; CUIbl MPEHUS CKONbHCEHUS]
om eeca mena, Kauecmea 0o6pabomku no8epxXHocmet mejl U He3A8UCUMOCU CULbL MPEHUsI OM NIOWAOUCONPUKOCHOBEHUS Mel, CUTbL
YApY20Cmu Om YOIUHEHUS. NPYHCUHDBL, 8bIMAIKUBAIOUELl CULLL OM 00BEMA NOSPYICEHHOU Yacmuy mena u om ni0MHOCMU HCUOKOCMU,
eé He3asUCUMOCmuU Om NIOMHOCMU Mmead, Om 21YOUHbl, Ha KOMOPYIO NO2PYHCEHO Meno, YCI08ULl NAABAHUs Mell, YCI08UlLL PABHOBECUs]



pviuaza u 010K08); TOJ PYKOBOJICTBOM II€arora y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIICOBAaHUS, COOMpPATh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, CIelysl IPETI0KEHHOMY IUIaHy, GUKCUPOBATh PE3yJIbTaThl IOJyYEHHON 3aBUCUMOCTH (PM3UUECKUX BEITMUUH
B BUJIEC TIPEUIOKEHHBIX TaOIUI] U TPaUKOB, A€TaTh BBIBOJBI 110 PE3yIbTaTaM HCCICIOBAHNUS;

— COOTHOCUTH KOCBEHHBIC H3MepeHHs (PU3MUECKHX BEJWYHMH (TUIOTHOCTH BEIECTBA KHUJIKOCTH M TBEPAOTO TeNa; CHIAa TPEHHUS
CKOJIb)KCHUS; JaBJICHHE BO3[yXa; BBITAJIKUBAIOLIAs CUJIA, JEHCTBYIOIIAs Ha MOTIPYXKEHHOE B JKUIKOCTb Tel0; KO3PPUIMEHT
I10JIE3HOT'O JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYs MPEI0KEHHON MHCTPYKIIMH; IPU BBINOJIHEHUH U3MEPEHUI 0] pyKOBOJICTBOM
nejarora coOMpaTh KCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAYEHNE UCKOMOM BEJIMUUHBL;

— co0yro/IaTh mpaBujia TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ 1ab0paToOpHBIMOOOPYAOBAHHUEM TTOCIIE MIPEABAPUTEIILHOTO 00CYKICHUS C
[eIarorom;

— COTNOCTAaBIISATh MPUHIIUIIEI IEHCTBHS MPUOOPOB M TEXHUYECKHUX YCTPOICTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS] COCY/IBI,
O6apoMeTp, pplyar, MOABHKHBINA U HEMOJIBUKHBIHN OJIOK, HAKJIOHHAS INIOCKOCTh € ONOPOM Ha TUAAKTUYECKUIM MaTepuall;

— XapaKTepHU30BaTh NMPUHIIMIIEI JACHCTBHS M3YYCHHBIX NPUOOPOB W TEXHUYECKHX YCTPOMCTB IOCTE MPEIBAPUTEILHOTO OOCYXKICHUS C
[I€/1aroroM ¢ OIOpPOM Ha MX ONMUCaHMA (B TOM YHUCIIe: MOJIIMITIHUKU, YCTPOICTBO BOJOMNPOBOAA, TMIPABINYECKUN MTpecc, MAHOMETD,
BBICOTOMED, MOPIIHEBON HACOC, apeOMETp), UCIIOIB3ys 3HAHUSA O CBOWCTBAX (PM3MUECKUX SIBICHHH M HEOOXOIMMBbIC (H3UYECKUE
3aKOHBI 1 3aKOHOMEPHOCTH;

— TMPHUBOJUTH MPUMEPHI / HAXOAUTH UHPOPMALUIO O MPUMEPAX MPAKTHUECKOTO HMCIIOIB30BaHMS (PM3NUECKUX 3HAHUU B TIOBCEIHEBHOM
XKU3HU JUIsl oOecriedeHus 0e30MacHOCTH NP OOpalleHuy ¢ NpubopaMu M TEXHUYECKMMM YCTPOMCTBaMM, COXpaHEHHUS 3/10pOBbS U
COOJIIOICHHSI HOPM 3KOJOTMYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH Cpeie;

— OCYILECTBJIATH C MOMOIIBIO NeJarora 0T0Op UCTOUHUKOB MH(pOpMaluu B ceTH MHTEpHET B COOTBETCTBUM C 33JaHHBIM IOMCKOBBIM
3alpoCcoOM, Ha OCHOBE MMEIOLIUXCS 3HaHUHM M MyTEM CpaBHEHHUS Pa3IMYHBIX UCTOUHUKOB BBIIEIATh HH(POPMAIIHIO, KOTOpast SBISIETCS
MIPOTUBOPEYNBOMN UIT MOXKET OBITh HEJJOCTOBEPHOM;

— MHCIIONB30BaTh IPH BBINOJIHEHUH Y4YeOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIMTEpAaTypy (PHU3MUECKOro cojaepkaHHs, CIPaBOYHBIE
MaTepuaibl, pecypcsl cetu MHTepHeT; BianeTh NpuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MPeoO0pa3oBaHUs MHPOpPMAIMU U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

— CO03/aBarTh MO/ PYKOBOACTBOM Iearora ¢ 00Cy»X/I€HHEM IJIaHa padO0Thl KPATKUE MMCbMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE 2—3
MCTOYHUKOB HH(pOpMaAMK (PU3MUYECKOTO COJIepKAHUSA, B TOM YHCIe MyOIMYHO JeNaTh KpaTKUe COOOIIEHHS O pe3yabTaTax MPOEKTOB
WM y4eOHBIX HCCIEAOBAaHUMN; MPU 3TOM IPaMOTHO HCHOIb30BaTh U3yYEHHBIN MOHATUNHBINA anmapaT Kypca (GU3HKHU, COMPOBOXKIATh
BBICTYILICHHE ITPE3CHTALIUEH;

— IpHA BBIIOJHCHUU y‘IC6HLIX IIPOCKTOB U HCCIIeAOBaHUM IO PYKOBOACTBOM HicJarora pacrpeaciisiTb 00513aHHOCTH B rpymmc B

COOTBCTCTBHHU CIIOCTABJICHHBIMHU 3aJadaMi, CJIICOUTH 34 BBIIIOJHCHUCM IlJIaHa I[CﬁCTBPIfI, aJICKBATHO OLICHUBAThb COOCTBEHHBII BKJIaJ B
ACATCIIBHOCTD I'PYIIIBI; BBICTPAMBATh KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHe, YUUTBIBAsA MHCHUC OKPYXAIOIIUX.

8 KJIACC



[TpenmMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:

OpPUEHTUPOBATHLCS B MOHATUAX U ONEPUPOBATH MU Ha OA30BOM YpPOBHE: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTAJUTMUECKUE H aMOp(HBIC TeJla, HACBHIIIICHHBIH U HEHACHIIIICHHBIN Tap, BIAKHOCTh
BO3/lyXa; TeMIlepaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOI ABUTaTelb; AJIEMEHTAPHBIN AJIEKTPUUECKHM 3apsijl, SJIEKTPUUYECKOE IMOJIe,
MPOBOJITHUKY U AUDJICKTPUKH, TTOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MArHUTHOE TI0JIE;

pas3nuyarth SBJICHUS MOCJIE IPEIBAPUTEILHOIO 00CYKIEHHUS € MeAaroroM (TEMjaoBOe pacliipeHne/cxaTie, Teronepeiada, TerioBoe
paBHOBECHE, CMAaUMBaHKE, KAIUJUISIPHBIE SBJICHUS, UCIIAPEHUE, KOHJEHCALINS, IUIaBJIEHUE, KpUCTAJUIM3AUs  (OTBEpAECBaHUE),
KUIIEHHE, Terionepenaya (TEMJIONPOBOJIHOCTh, KOHBEKIMSA, HW3JIY4EHHUE); 3JIEKTpU3alus Tel, B3aUMOJAEHCTBHE
3aps0B, IEHUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE3aMbIKaHUE, B3aUMOJAEWCTBUE MAarHUTOB, JEWCTBUE MArHUTHOTO IOJIS Ha
IIPOBOJIHUK C TOKOM, DJEKTPOMAarHUTHas WHAYKLUS) [0 OINUCAHMIO MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh ¢ IOMOIIIBIO MIE/1arora MposBICHUE U3YUYSHHBIX (PH3MUECKHX SIBICHUN B OKPYKAIOIIEM MUpPE, B TOM YHCiIe (PU3NIECKHE
SBJICHHSI B TIPUPOJIC: TOBEPXHOCTHOE HATSHKEHHE M KAIMJUIAPHBIC SIBICHUS B MPUPOZE, KPUCTAIUIBI B IpHpoje, uainydeHne ComHia,
3amep3aHue BOJOEMOB, MOpCKHE OpH3bl, 0Opa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra; JJICKTPUYECKHE SBJICHUS B armocdepe,
AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE Mojie 3eMJIH, JIpel( IOJII0COB, POJIb MarHUTHOTO TIOJS JJIS KH3HH Ha 3emie,
NOJSIPHOE CHUSIHME; MPH 3TOM II€PEBOJUTH NPAKTHYECKYIO 3aaady B y4eOHYIO, BBIICNSATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH
(U3NYECKUX SIBIICHUIA;

OIUCHIBAaTh MOJI PYKOBOJCTBOM IeAarora ¢ OOCYXJEHHEM IUlaHa pPabOThl M3y4YEHHbIE CBOMCTBA Tel U (DU3UYECKHE SIBJICHUS,
UCIOJIB3YS (PU3MUECKHE BEIMUMHBI (TeMIIEpaTypa, BHYTPEHHSS dHEPIUsl, KOJUYECTBO TEIUIOTHI, y/eIbHas TEIIOEMKOCTh BEIECTBA,
yaelbHas TEIUIOTa IUIABJIEHUS, yJelbHas TeIuloTa NapooOpa3oBaHUs, YAETIbHas TEIJIOTa CrOpaHHUs TOIUIMBA, KOI(PQOUIMEHT
IIOJIE3HOTO JEHCTBUS TEIJIOBOM MAaIlIMHBI, OTHOCHUTEIbHAS BIAKHOCTh BO3/1yXd, JJEKTPUUYECKUN 3apsi/l, CUja TOKA, DJIEKTPUUYECKOE
HanpsDKeHHUe, CONPOTUBIICHUE MPOBOJIHUKA, Y/AEIbHOE CONPOTHUBIEHHE BEIIECTBA, pab0Ta U MOILIHOCTh JEKTPUUYECKOTO TOKA); MpPHU
OTMCAaHUU MIPaBWJIBHO TPAKTOBaTh C MOMOIIBIO Iefarora (U3N4YEeCKUil CMBICI UCIOJIb3YEMBIX BEJIMYUH, O0O3HAUEHUS U €IMHULIBI
(GU3NYEeCKUX BETMYMH, HAXOAUTh (OPMYIIBI, CBS3bIBAIOIINE JAHHYI (DU3UUECKYI0O BEIMYMHY C JPYTUMH BEIMYHMHAMM, CTPOUTH
rpad¥Ky U3y4YEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJIIUYUH;

OTIpEeIEIIATh TMOCNE MPEIBAPUTEIHLHOTO O00CYXXKJIEHUSI C MEeAaroroM CBOICTBa Tel, PU3NYECKUE SBICHHS] M TPOILECCHI, HCIONb3Ys
OCHOBHBI€ TTOJIOKEHUSI MOJICKYISIPHO-KUHETHYECKON TEOPHUH CTPOSHHUS BEIIECTBA, TPUHITUI CYTIEPIIO3UITUH TTOJIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHUS 3apsaa, 3akoH Oma Juist ydacTka Lemnu, 3akou [Jocoyns—/lenya, 3aKOH COXPAHEHUsS YHEPTHH; MPU ITOM
HaXOJUTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M €ro MaTeMaTHYeCKOe BbIpakK€HHE C OMOpod Ha HHU(POBBIE 00pa3oBaTEIbHBIC
pecypcsl;

COOTHOCUTH TIOJI KOHTPOJIEM Mejarora (pu3uveckue Mporecchl U CBOWMCTBA TEN, B TOM YHCJIE€ U B KOHTEKCTE CHTYAIMi MPAKTUKO-
OPHUEHTUPOBAHHOTO XapaKTepa, MPU ITOMOIIHU IIeJarora BBISBIATh NPHIUHHO-CICICTBEHHBIC CBSI3HM, CTPOWTH OOBsSCHeHWE W3 1-2
JIOTUYECKUX [IaroB ¢ Omopoil Ha 1—2 u3y4eHHBIX CBOWCTBA(DU3NUECKHX SBICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;



peliaTh THIOBBIC PAacy€THBIC 3aJaud B |—2 NEHCTBUS C OMOpPOM HA alrOpUTM, MPEABAPUTEIHHO Pa300paHHBI COBMECTHO C
[eJaroroM, UCIoiab3ys 3aKOHbI U (hOPMYIIbI, CBS3bIBAIOLINE (PM3MUECKHE BETUYUHBI: HA OCHOBE aHaJIKM3a yCIOBUA3a/auu 3alUChIBATh
KpaTKOE YCIOBHUE, BBISIBISITH HEAOCTATOK MAHHBIX IS PEIICHHS 3a]a4d, BHIOMpPATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIE IS €€
pelIeHrs, TPOBOAUTH PACUEThl U CPABHUBATH IMOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUMHBI C U3BECTHBIMH JIAHHBIMU;

HMCTh HNPCACTABIICHUC O HpO6JIeMaX, KOTOPLIC MOKHO PCIIWTHL IIPHU ITOMOIIHA (1)I/ISI/I‘ICCKI/IX MCTOHOB IIOCJIC NPCABAPUTCIBHOIO
O6CY)K,I[CHI/I$I C meagaroroM; MCIoOJb3ys OIIMCAHUE UCCIICAOBaHNA, BEIACIIATE IIPOBEPACMOC IMMPCAIIOJI0KEHUEC, OICHUBATh IIPABUJIIBHOCTD
InopAaKa IMpoBCACHUA UCCIICA0OBaHMA, ACIaTh BBIBObI,

YMETh HaxOJUTh C HCIOJb30BaHHUEM IHU(PPOBBIX 00PAa30BATEIBHBIX PECYPCOB OIBITHI MO HAOIIONEHUIO (U3MUYECKUX SIBICHUN WU
(Gu3N4YeCKUX CBOWCTB TeN (KANMWJUIAPHBIC SBJICHUS, 3aBUCHMOCTH JIABJICHUS BO3AyXa OT €ro o0b&Ma, TeMmIepaTypbl; CKOPOCTH
Ipoliecca OCThIBAHUS/HArPEBAHUS TIPU U3TYYSHUH OT LIBETa M3JTyYarollel/IOrIomaoleil MOBEPXHOCTH; CKOPOCTh UCTIAPEHUSI BOIbI
OT TEeMIIepaTypbl XUIAKOCTH M IUIOMAAU €€ ITOBEPXHOCTH; JJICKTPHU3aUUs TEJI U B3aUMOJCHUCTBUE DIIEKTPUYECKHX 3apsiOB;
B3aUMOJICHICTBUE MOCTOSIHHBIX MArHUTOB, BU3yaJlW3al[isi MAarHUTHBIX IOJIE€H MOCTOSHHBIX MarHUTOB; JEMCTBUS MAarHUTHOIO MOJIS HA
MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHMTa, CBOMCTBA 3JICKTPOJABUTATENSI TIOCTOSHHOTO TOKa): (pOPMYIMPOBATH MPOBEPSEMBIC
MIPEIOIIOKEHHsI, COOMpPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OOOpYIOBaHMS C ONOPOH Ha CXEMy; OINHCHIBATH XOJl OMNbITa H
(bopMyIHpOBATH BBIBOBI I1O/I PYKOBOJCTBOM II€arora;

HUMCETHh NPCACTABJICHUA O UBMCPCHUUN TEMIICPATYPHI, OTHOCHUTEIBHOU BJIAJKHOCTUBO3yXa, CUJIbl TOKA, HAIMMPSAKCHUA C UCIIOJIB30BAHUEM
AHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (bI/IBI/I‘-IeCKI/IX BCJIMYHMH, IIpHU MOMOIIM I€Jgarora CpaBHUBATL PC3YJIbTAaTbl H3MCpCHPII>i C y‘IéTOM
SaﬂaHHOﬁ a0COIOTHOU NOTPCIIHOCTHU;

MIPOBOJAUTH COBMECTHO C IE€JAaroroM HMCCIEA0BaHHWE 3aBUCUMOCTHU OJHOW (U3NYECKOM BEIMUYMHBI OT JIPYrol C HCHOJIb30BaHUEM
NPSMBIX M3MEpeHHH (3aBUCHUMOCTb CONPOTHMBIIEHHS MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAM TONEPEYHOro CeUeHHUs U YAEIbHOTO
COIIPOTHBIICHUS BEILIECTBA MPOBOJHUKA; CHJIBI TOKA, MIYILIErO Yepe3 MPOBOJHUK, OT HANpSIKEHUs Ha MPOBOJHUKE; HCCIEIOBaHHE
MI0CJIeI0BATENBHOTO U MapauIeIbHOIO COeIMHEHUI TPOBOIHUKOB): TJIAHUPOBATh MCCIIEJOBaHUE, COOMPATh YCTAHOBKY U BBITIOJHSTH
U3MEpEeHUs MoJ PYKOBOJACTBOM IENArora, ciefys NpeiioKeHHOMY IUIaHy, (UKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH B
BUJie TaOIUIl U TpaUKOB, A€TaTh BEIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMs Mocie 00CYKICHUSAC IEarorom;

COOTHOCHUTb KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEINUUYMH (yI€JIbHAs TEIIIOEMKOCTb BELIECTBA, COIIPOTUBIICHHE ITPOBOIHUKA, paboTa
Y MOIIHOCTh 3JIEKTPHUYECKOr0 TOKA): C MOMOIIbIO Mearora MiaHUpOBaTh U3MEpPEHHs, COOMpaTh KCIEPUMEHTAIBHYIO YCTaHOBKY,
cleyst MPeAIoKEHHON MHCTPYKIIMU, U BBIYUCIIATh 3HAUEHUE BEJINYMHBL;

coOIOAaTh MpaBUiia TEXHUKH O€30MaCHOCTH MpU padboTe ¢ 1abopaTopHBIMOOOPYIOBAHUEM TOCIIE MPEABAPUTEITHHOTO OOCYKACHHUS C
I1€IaroroMm;

COIOCTABJIATh C MOMOUIBIO IeAarora MPUHLUIBI JEHCTBHS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C ONOPOM Ha HX
onucaHus (B TOM YHCIIE: CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETP, MapoBasi TypOUHa, aMIIEPMETP,BOJIBTMETD, CUETUUK IIEKTPUUECKOMN
SHEPI'UH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENbHbBIE AIIEKTPONPUOOPHI (IPUMEPHI), 3IEKTPUUYECKUE MPETOXPAHUTEINN;
ANEKTPOMArHuT, AMEKTPOIBUraTeNlb TOCTOSIHHOTO TOKA), UCIOJIb3Ysl METOIMYECKUE MaTepraibl O CBOMCTBAX (PU3NYECKUX SIBICHUN U



HeoOxouMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

— pacro3HaBaTh I10CJE MIPEIBAPUTEILHOIO OOCYXKIEHUS C IearoroM MpoCcThle TEXHUUYECKUE YCTPOHCTBA U U3MEPUTENbHbIE IPUOOPEI
[0 CXEMaM M CXEMaTHYHbIM PHUCYHKaM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, INCUXPOMETP, TMIPOMETpP, ABUIATENb BHYTPEHHEIO
CrOpaHMsl, JIEKTPOCKOII, PEOCTaT); COCTABIIATh CXEMbI AIEKTPUUECKUX LENel ¢ MOCIe10BaTEIbHbIM U MapajUIeIbHbIM COETUHEHUEM
3JIEMEHTOB, COOTHOCS yCJIOBHBIC 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX IIeTiell;

— MPHUBOJUTH IPUMEPBI/HAXOJUTh MHPOPMALMIO O IpPUMEpax MPAKTUYECKOI'O HMCIIOJIb30BaHMs (U3NYECKUX 3HAHMH B IOBCEAHEBHOM
KHU3HH JUIs oOecrieueHus 0e30MacHOCTH MPU 0OpaleHn ¢ MPUOOpaMu U TEXHHUYECKUMH YCTPOHCTBAMM, COXPAHEHUS 310POBBS U
COOJIFOICHUSI HOPM 3KOJIOI'MYECKOI0 IIOBEJICHUS B OKPY’KaIOLIEeH Cpeie;

— OCYIIECTBJIATH C IMOMOIIBIO TEaarora MoucK WHQPopMaruu (GU3NYECKOTo COACpKaHHs B ceTd MHTEpHET, Ha OCHOBE MMEIOIIUXCS
3HAHUI U TyTEM CPABHEHUSI IOTIOJIHUTEIBHBIX HCTOYHUKOB BBIIEIATH HHPOPMAIIUIO, KOTOPas SBISCTCS POTUBOPESYMBOMN HITH MOXKET
OBITh HEJIOCTOBEPHOIA;

— WCHOJb30BaTh NPU BBINOJHEHUH YYEOHBIX 3a/laHUil OTOOpAaHHYIO IIEJIaroroM HAYYHO-TIONMYJSAPHYIO JHUTEpaTrypy (HHU3MUecKoro
coJiepKaHusl, CIIPAaBOYHBIC MaTEpHUaJIbl, pecypchl ceTH MHTepHET; BIageTh MpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, MPeoOpa30BaHUs
nH(pOpMAaIIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIOC OMOPOM Ha alTOPUTM U YTOUHSIOIINE BOIIPOCHI MEAarora;

— CO3/1aBaTh IOJ] PYKOBOJICTBOM Iiejiarora ¢ oOCYKJIEHUEM IUTaHa pabOThI MHCHMEHHBIC M KPATKHE YCTHBIC COOOMICHHS, 0000IIas
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MYECKOTO COACPIKAHUS, B TOM YHUCIIE ITYOJIUYHO TMPEACTABISITh PE3YIbTAThI TPOSKTHON
WIN MCCIEA0BATEIbCKON /EATEeIbHOCTH; IPU 3TOM TI'PAMOTHO MCIIOJBb30BaTh M3YyYEHHBIM MOHATHIHBIA anmmapar Kypca (u3MKw,
COIPOBOXKAATH BBHICTYIUICHHE MTPE3EHTAIIHEIH;

— TpU BBHINOJHEHUH YYEOHBIX HPOEKTOB M HCCIENOBAaHUN (U3NYECKUX MPOILIECCOB MOJ PYKOBOJACTBOM II€Jarora pacrpenessTh
0053aHHOCTH B IPYIIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3aJlauaMU, CJIEAUTH 32 BBHIIOJHEHUEM IIaHa ACUCTBUI M KOPPEKTUPOBATh
€ro, aJIeKBaTHO OILIEHHWBAaTh COOCTBEHHBIM BKJIaJ B JAEATEIbHOCTb TPYIMIbI; BBICTPaWBaTh KOMMYHHKAaTUBHOE B3aUMOJIEHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3periaTth KOH(MIUKTHI.

9 KJIACC
[TpenMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXaTh CPOPMHUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:

— OpPHUEHTHPOBATHCSA B IMOHATUAX U ONEPUPOBaTh UMM Ha 0a30BOM YpPOBHE: CHUCTeMa OTCUéTa, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTENIbHOCTh MEXaHMYECKOIo JABMXKEeHHUs, nedopManus (yrnpyras, MiIacTU4ecKas), TpeHUe, yeHmpocmpemMumenbHoe YCKopeHue,
HEBECOMOCTh U TEperpy3KH; ILEHTP TSKECTH; aOCOMIOTHO TBEPJOE Teno, LEHTP TSHKECTH TBEPIOro Tela, pPaBHOBECHUE;
MeXaHUYEeCKue Kose0aHus U BOJIHBI, 3BYK, MH(pPa3ByK U yIbTPa3BYK; AJIEKTPOMATrHUTHBIE BOJIHBI, IIKaja
ANEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JAIBbHO30PKOCTh, CHEKMPbl UCNYCKAHU U no2loujenus; anbda-, 6eta- U ramMma-
U3JIy4EHUs, U30TOIIB, IZIEpPHAsl DHEPIETHKA;

— COOTHOCHUTH SIBJICHHS IIOCJE MPEIBAPUTEILHOIO OOCYXJAEHUS C MeNaroroM (paBHOMEpPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MajJieHHe Tell, PABHOMEPHOE JBM)KEHUE IO OKPYKHOCTH,
B3aMMO/ICIICTBUE TeJ, peaKTUBHOE JBUKEHHE, KojebaTelbHOe IBHKEHHE (3aTyXalolllhe U BBIHYKIEHHbIE KOJeOaHHs), PE30HAHC,



BOJIHOBOC IABWIKCHUC, OTPAKCHUEC 3BYKa, HpSIMOJIPIHGfIHOC PACIIpOCTPAaHCHUC, OTPAKCHHUEC U IMMPCIIOMIICHUC CBCTA, MMOJIHOC BHYTPCHHEC
OTpa’)X€HUEC CBETA, PA3JIOKCHUC Oejloro cBeTa B CIICKTp M CIOXKCHHUEC CIICKTPAJIbHBIX ILBCTOB, AUCIIEPCUA CBETA, CCTCCTBCHHAsA
PaaOaKTUBHOCTh, BOSHUKHOBCHUC JIMHENYaToro CIICKTpa I/ISHy‘-IeHI/ISI) 10 OIMMUCAHUIO UX XaPAaKTCPHBIX CBOICTB 1 Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX TaHHOC (bl/IBI/I‘IGCKOG SABJICHUE,

pacro3HaBaTh ¢ MOMOIIBIO MEAarora MPOSBICHUE N3YUYECHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MUpE (B TOM YHuciie PU3NIECKre
SBJICHUSI B TPHPO/IC: IPHIMBBI M OTJIUBBI, JBIDKEHHE IuIaHeT COJHEYHOH CHCTEMBI, PEaKTHBHOE JBIDKCHHE >KHUBBIX OPraHHU3MOB,
BOCIIPHUSITHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHHUE, CEICMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJl, ONITUYECKUE SBJICHUS B IPUPOJIE,
Ononoruyeckoe AEHCTBHE BHIMMOTO, YIbTPa(HOIETOBOTO M PEHTICHOBCKOTO W3JYy4YEHH; €CTECTBEHHBIH DPaAMOAKTUBHBIN (OH,
KOCMHMYECKHE JIy4d, PaJMOAKTUBHOE H3ITy4Y€HHE NPUPOIHBIX MHHEPAJIOB; JCHCTBHE pPAAMOAKTHUBHBIX H3JIyUYE€HHH Ha OpraHu3M
YeJoBeKa), MPH ATOM MOJ PYKOBOACTBOM IIe€Jarora HMEPeBOAMTH MPAKTUYECKYI0 3afady B Y4EOHYIO, BBIJCIATH CYIIECCTBEHHBIC
CBOWCTBa/TpU3HAKN (PU3UUECKUX SBICHUM;

OIUCBIBAaTh IOJl PYKOBOJCTBOM Iefjarora ¢ OOCYXJE€HUEM IulaHa paboThl M3y4yeHHblE CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCHOJIBb3YS (PU3NYECKUE BEIUYMHBI (CpPEeIHSE M MIHOBEHHAs CKOpPOCTb Tejla IpU HEPaBHOMEPHOM JIBH)KEHUH, YCKOpPEHUE,
nepeMelleHue, myTh, yIiioBasi CKOPOCTb, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsl, BeC Tela,
UMITYJIBC TeJla, UMIYJbC CHJIbI, MEXaHUYECKasl padoTa U MOIIHOCTb, TOTEHLIUAJIbHAS SHEPIUsl Teja, MOAHITOrO HaJ MOBEPXHOCTHIO
3€MJIM, IIOTEHLUAIbHASL DHEPIUs C)KATOW INPYKUHBI, KUHETUYECKAsl SHEPrus, IOJHAs MEXaHUYeCKas 3HEprus, IEepuoJ U 4acToTa
Koje0aHui, JUIMHA BOJHbBI, [POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IIOKA3aTeNb MPEIOMIIEHUS CPENbl); IPU ONUCAHUHU C
MIOMOIIBIO YYUTENS MPaBHWIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HMCHOJIB3YEMBIX BEIMYMH, O0O3HAUEHUS M €JUHMIBI (PU3MUYECKHX
BEJIMYMH, C ONOPOM HAa METOJUYECKHX MaTephall HAXOAUTh (POPMYIbl, CBS3bIBAIOIINE JTaHHYIO (PU3MUECKYIO BEJIIMYMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTH TPaUKH N3YUYEHHBIX 3aBUCUMOCTEN (PM3UUYECKUX BEIHYUH;

XapaKTepU30BaTh MOCJE MPEABAPUTEIHHOIO O0CYKIEHHS C MEaroroM CBOMCTBA TeJ, PU3NYECKUE SBICHUS U MPOLECCH, UCTIOIb3Ys
3aKOH COXPaHEHMS SHEPrHH, 3aKOH BCEMHUPHOIO TATOTEHHUS, TPUHIMUI CYNEPHO3UIUU CHUJI, MPUHLHUII OTHOCUTENbHOCTH [ 'anmuies,
3aKOHBI HbIOTOHA, 3aKOH COXPAHEHHS MUMITYJIbCA, 3aKOHBI OTPAKCHHUS W MPEJIIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOTO U
MaccoBOTO 4YHCEN MPH SIEPHBIX PEaKIUsAX; MPH ITOM HAXOAWTH CJIOBECHYIO (OPMYITHUPOBKY 3aKOHA M €ro MaTeMaTHYeCKoe
BBIp@KEHHUE C OIIOPO Ha IIU(PPOBbIE 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHUTHL IIOJA KOHTPOJIEM II€Aarora (I)I/ISI/I‘IGCKI/IC mponeccol U CBOMCTBaA TCJI, B TOM YUCJIC U B KOHTCKCTC CI/ITyaL[I/Iﬁ IMPAKTHUKO-
OPHUCHTHPOBAHHOTI'O XapaKTEpa: BBIABIATE IPU IMOMOIIM II€garora nNpuYMHHO-CICICTBCHHBIC CBA3U, CTPOUTH 00BsicHEHHE U3 2—3
JJOTHYCCKHUX IIaroB C OHOpOI>'I Ha 2—3 HU3YYCHHBIX CBONCTBaA (I)I/IBI/I‘-IeCI(I/IX HBHCHHﬁ, (I)I/I3I/I‘{CCKI/IX 3aKOHOB HUJIN BaKOHOMepHOCTeﬁ;

pemaTh TUIIOBBIE pacdy€THBIC 3a7aud B 1—2 JEHCTBUSA C OMOpPOM HA aNrOpUTM, MPEABAPUTEIHHO Pa30OpaHHBI COBMECTHO C,
WCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIUE (DU3MUYECKUE BETUYHMHBI: HA OCHOBE aHAIM3a yCJIOBHSI 3a7aud 3alHChIBATh KPaTKOE
YCJIOBHE, BBIABISITH HEJAOCTAIOIMINE WM W30BITOYHBIC JTaHHBIE, BBIOMpATh 3aKOHBI U (HOPMYJbI, HEOOXOIUMBIC IJIsi PEIICHUS,
MIPOBOAMTH PACUETHI U OIICHUBATH C MMOMOIIBIO YUUTENS PEATUCTUYHOCTh TIOMyYEHHOTO 3HaUeHUs (PU3UUECKOMN BEIIUYUHBL;

HUMETh NPCACTABJICHUEC O HpO6J’IeMaX, KOTOPBIEC MOXXKHO PpCHIMTh IMIpPpU ITOMOIIU (i)I/I?)I/I'—IeCKI/IX MCTOAOB; HCIOJB3Yyd OIMMCAHUC



HCCIICAO0BaHMUA, IIOCJIC MPCABAPUTCIIBHOIO 06CY)KI[€HI/ISI C neaaroroMm BbBIACIIATL IIPOBEPACMOC MPCAIIOJIOKCHHUE, OLCHUBATH
IIPaBHUJIBbHOCTD IMOPSAKA IPOBEACHUA UCCIICA0BAHUA, ACTIaTh BRIBOJAbI, HHTCPIPETUPOBATE PE3YJIbTAThL Ha6HIOI[CHHﬁ " OIIBITOB;,

YMETh HaXOJHUTh C HCHOJb30BAHHWEM LHU(POBBIX 00pa30BATENBHBIX PECYPCOB OIBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
(Gu3n4ecKkux CBOMCTB Tesl (M3ydeHHE BTOPOro 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMs SHEPIUU; 3aBUCUMOCTb NE€pHOJAa KoJeOaHui
NPY)KHHHOTO MAasTHHUKAa OT MAacChl Tpy3a M JKECTKOCTH MPYKHUHBI M HE3aBHCHUMOCTb OT AaMIUIMTYIbl MallbIX KOJICOaHUU;
IPSIMOJINHEIHOE PacIpOCTpaHEHUE CBETa, pa3jioKeHne Oesoro cBera B CIEKTP; U3y4eHUEe CBOWCTB M300pakeHUs B IJIOCKOM 3epKalie
U CBOWCTB HM300paXeHHs IpenMeTa B coOuparomeil JmH3e; HaONroJeHUe CIUIOUIHBIX W JIMHEHYaTBhIX CIIEKTPOB HW3IYYEHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO HAOOpa 00OPYAOBaHMS C OMOPOIH HA CXEMy; ONHUCBHIBATH XOJ OIbITAa U €ro
pe3yabTaThl, POPMYIHPOBATH BBIBOBI I10JI PYKOBOACTBOM I1€1arora;

MPOBOJIUTH TIPU HEOOXOJMMOCTH CEPHUI0 MPSIMBIX H3MEPCHHI, ONpEAeysisl CpeHee 3HAYCHUE W3MEPSIeMOU BEIMYHMHBI ((hOKyCcHOe
paccmosiHue coouparoweti JIUH3DL); 000CHOBBIBAaTH BBHIOOD crioco0a N3MepeHHsSI/M3MEPUTEITHLHOTO
npubopa;

MIPOBOJNTH COBMECTHO C TEAAaroroM HCCIEAOBAHUE 3aBHUCHMOCTEH (PU3NYCCKUX BEJIMYUH C HCIIOJB30BAHUEM IPSMBIX HW3MEPCHHM
(3aBUCHMOCTB ITYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBIKCHHH 0€3 HaYalIbHOW CKOPOCTH; TIEPUOIaKOIC0aHU MaTEMAaTHIECKOTO
MasTHUKA OT JJTMHBI HUTH; 3aBHCHMOCTH yTJIa OTPKEHUS CBETA OT yIJia MAJCHHS M YIJia MPEIOMIICHUS OT YIJia MajeHHs): ToCTe
0OCYXIIeHUSI TIOJl PYKOBOJCTBOM IIelarora IUIAHHPOBATh WCCIEIOBAaHUE, COOMpaTh YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl
MOJIYYEHHOU 3aBUCUMOCTH (DM3MUSCKUX BEIIMYUH B BUJIC TAOJUII U TPAPUKOB, JIeTIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHHUS,

COOTHOCUTH KOCBEHHBIE U3MEPEHHS (PU3MUECKUX BETHUYHH (CPEeIHSS CKOPOCTh U yCKOPEHHE TeJa MPU PaBHOYCKOPEHHOM JIBUKEHUH,
YCKOpPEHHE CBOOOJHOTO IMaJICHUsI, KECTKOCTh MPYKUHBI, KOIDPUIIMEHT TPEHUSI CKOJIBXKEHHUS, MEXaHHUYecKas padoTa U MOIIHOCTD,
gacToTa W TMepuojJ KoJleOaHWi MaTeMaTH4ecKoro M MPYKMHHOTO MAasSTHHKOB, OINTHYECKas CHJa COOWpAroIIel JIMH3HI,
PaIOaKTUBHBIA (DOH): C TOMOIIBIO Tearora TUIAHUPOBATh MU3MEPEHUS; COOMPaTh IKCIEPUMEHTAIBLHYIO YCTAaHOBKY W BBIIOJTHSTH
W3MEpEHHUs, CIEAYs NPENI0KEHHON MHCTPYKLMU; BBIYMCIATH 3HAUCHHUE BEIIMYMHBI M AHAJIM3UPOBATH IOJYYEHHBIE PE3YJIBTATHI C
YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOIOAaTh MpaBUiia TEXHUKH OE30MaCHOCTH MpU padboTe ¢ 1ab0paTopHBIMOOOPYIOBAHUEM TOCIE MPEABAPUTEITHHOTO OOCYKACHUS C
M€JIaroroMm;

COMOCTABJIATh C MOMOIIBIO IEAAarora OCHOBHBIC IPU3HAKU H3YUYCHHBIX (I)I/ISI/I‘-IGCKI/IX MOJETIeH: MaTcpHrajibHasd TOYKa, a0COJIFOTHO
TBépJIOG TECII0, TOYCYHBIIT MCTOYHUK CBCTAa, JIy4, TOHKAd JIMH3a, IIJIaHCTapHasA MOACIIb aTOMa, HYKJIOHHasd MOJCJIb aTOMHOIO dapa C
OHOpOfI Ha MCTOANUYCCKUC MAaTCPUAJIBI;

XapaKTepu30BaTh MOCJE MPeABAPUTEIHHOIO 00CYKIEHUS C TearoroM MPUHIMIBI AEMCTBUS U3yUEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOIl Ha MX OMHUCAHMS (B TOM YHCIE: CIIUOMETp, NaTYHKHU TMOJOKEHUS, PACCTOSHUS U YCKOPEHUSs, paKeTa, dXOJOoT,
OYKM, MEepHCcKol, (oToanmapar, ONTHYECKHE CBETOBOJIbI, CIEKTPOCKOI, AO03MMETp, Kamepa BuibcoHa), mcnonb3ys LupoBbIE
o0pazoBaTeNbHbIE PECYPCHI;

HCIIOJIB30BATh IMOJ PYKOBOACTBOM I€aarora CX€Mbl U CXEMAaTUYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX yUFpOﬁCTB, HU3MEPUTCIIBbHBIX



npuOOpPOB M TEXHOJOTHUYECKUX IPOLIECCOB MPU PEIICHHH Yy4eOHO-IPAKTUYECKUX 3a/a4; ONTHYECKHUE CXEMbI JJISi TOCTPOSHUS
1300pakeHH B IJIOCKOM 3epKajie M cOOMparoLIei T1H3e;

MPUBOANUTH MPUMEPBI/HAXOAUTh MH(POPMAIIUMIO O MpUMepax NPaKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUN B TOBCEIHEBHOU
KHU3HU A5 oOecrieueHust 0€30MacCHOCTH MpU OOpallleHUH ¢ NMPUOOpPaMU M TEXHUYECKMMHU YCTPOMCTBaMU, COXpAaHEHHs 3/10pOBbs U
COOJIIOICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cperie;

OCYILIECTBIIATH IO/ PYKOBOJCTBOM Tejnarora mouck uHpopManuu (hU3HYECKOro coiepaHusi B ceTu VIHTepHET, caMOCTOSTEIbHO
(dhopMyIHpys MOMCKOBBIN 3aMpOC, HAXOAUTh ITYTH OMPEACICHHs TOCTOBEPHOCTH MOMy4YeHHOW MH(OPMAIIMKA HA OCHOBE MMEIOIIUXCS
3HaHUH U JOMOJTHUTEIbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh TIPH BBIMOJIHEHUU YUYEOHBIX 3aJaHUN OTOOPAHHYIO TIEJIaroroM HAyYHO-TIOMYJISIPHYIO JHUTEpaTypy (QU3NIecKoro
COoJIep KaHus, CIpaBOYHbIE MaTepHuallbl, pecypchl ceTd MIHTepHeT; BiaaaeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHuUs
nHbOpPMAIMK U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO C OMOPOW Ha ajJrOPUTM M YTOUHSIONIME BOIMPOCHI MEAArora; co3aaBaTh IO
PYKOBOJICTBOM IIeflarora ¢ 00Cy>keHueM Iu1aHa paboThl MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMALIUU U3 HECKOIBKUX
HUCTOYHHUKOB (1)I/I3I/I'~I€CKOFO COACpIKaHuA, Hy6JII/I'-IHO NpCACTABIATE PE3YyJIbTAaThI HpOCKTHOfI N I/ICCJICIIOBaTCJIbCKOﬁ JACATCIIbHOCTH,
IIPU ATOM I'PaMOTHO HCIOJIb30BaTh MU3YYECHHBIH NOHATUHHBIN anmapaTr n3ydyaemMoro pasjena (pU3MKH U COIPOBOKAATH BBICTYIUIEHUE
Ipe3eHTalMeN ¢ yuéTOM 0COOEHHOCTEN ayJUTOPUHN CBEPCTHUKOB.

4. TemaTu4ecKkoe NJIAHUPOBAHME

TemaTuueckoe MIaHUPOBAHUE COOTBETCTBYET paboueil mporpamme no ¢puszuke OOIT OO0

7 KUIIACC

Ne n/m HaunmeHoBaHue KoaunuyecTBo 4acoB JJieKTpoHHBbIe (M ppoBbie) | BocnuTaTenbHbINH NOTEHINA
pa3iesoB U TeM Bcero Kontpo IIpakTn o0pa3oBaTeJibHbIE pecypchbl | HM3y4YeHMs TeMbl (YPOKa, 3aHATHS)
NporpaMMbl JIbHbIE yecKue

padoThI padoThI
Pa3zjnen 1. ®u3uka u e€ pojib B NO3HAHUHM OKPY:KAIOLIEro Mupa
11 ®dusuka - HayKa o 2 Bu6mmoreka [TOK * TPOSBJIICHHE HHTEpEca K UCTOPUH U

MPUPOJIC https://m.edso0.ru/7f416194 COBPEMEHHOMY COCTOSIHUIO

poccuiickoil hru3nvIecKkoi HayKu;
* IEHHOCTHOE OTHOIIICHUE K

—(u3UKOB; OCO3HAHKE [IEHHOCTH
(hM3UIecKOi HAyKX KaK MOIITHOTO
WHCTPYMEHTA ITO3HAHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH,
Ba)KHEHIIIEH COCTABIISIONICH
KYJIBTYPHI,

JIOCTH>KEHMSIM POCCUICKUX YUEHBIX-



https://m.edsoo.ru/7f416194

1.2

Ddu3nyecKue BeIUIHHBI

bubmmoreka LIOK
https://m.edsoo.ru/7f416194

* BOCIIPUSTHE 3CTETUUYECKHUX KaueCTB
(m3nyecKoil HayKu: e
TapMOHMYHOTO TOCTPOEHMUS,
CTPOTOCTH, TOUHOCTH,
JTAKOHUYHOCTH;

* OCO3HAHHE LIEHHOCTH (PU3NUECKON
HayKH Kak MOLTHOT'O HHCTPYMEHTa
MO3HAHMSI MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, BayKHCHIIICH
COCTaBJISIOLIEHN KYJIBTYPBI;

* pa3BUTHE HAYYHOU
TM0003HATENBHOCTH, HHTEpECA K
HCCIIEIOBATEIBCKON AESITENbHOCTH;

1.3

EcrecTBeHHOHAYUYHBII
METO/T TIO3HAHUS

bubmuorexa LIOK
https://m.edsoo.ru/7f416194

* TOTOBHOCTb K aKTUBHOMY Y4aCTHIO
B 00CYKJIeHHH OOIIECTBEHHO
3HAYUMBIX M 3THYECKUX MPOOIeM,
CBSI3aHHBIX C MPAKTUYCCKUM
MPUMEHEHUEM JTIOCTHKCHHI (DU3HKH;
* O0CO3HAHWE BAKHOCTH MOPAILHO-
“OTHYECKHUX MPHUHIUIIOB B
JIESITENIbHOCTH YUYE€HOI0;

* I[EHHOCTHOE OTHOIIICHUE K
JIOCTHXKEHUSIM POCCUHCKUX YUEHBIX-
(U3UKOB;

Uroro no pazaeny

6

Pasjen 2. IleppoHayajibHblIe CBeIeHUS O CTPOECHU

M BellecTBa

2.1

CTpOeHI/Ie BCIICCTBA

1

bubmoteka [IOK
https://m.edsoo.ru/7f416194

* OCO3HAHME EHHOCTH 0E30MaCHOTO
00pa3a )KH3HU B COBPEMEHHOM
TEXHOJIOT'MYCCKOM MHPE, BAXKHOCTU
npaBiI 0E30I1aCHOTO MOBE/ICHUS Ha
TpaHCIOpTe, Ha JOporax, ¢
QJICKTPUYCCKUM U TCIIJIOBBIM
000pyI0BaHHEM B JOMAIIHHX
YCIIOBHSX;

* ¢(hOpMHUPOBAHHOCTH HaBBIKA
pediekcuu, mpu3HaHKUE CBOCTO MpaBa
Ha OLIMOKY M TaKOTO JKe TpaBa y



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

JIPYTOTO YEIIOBEKA;

2.2

JBmxenue u
B3aMMOJEHCTBHE YaCTHUI]
BEIlECTBA

bu6nmoreka IJOK
https://m.edsoo.ru/7f416194

* OCO3HAHHWE IEHHOCTH (PU3NICCKOM
HAyKH KaK MOITHOTO HHCTPYMEHTa
MO3HAHUS MUPA, OCHOBBI Pa3BUTHSL
TEXHOJIOTHH, BayKHCHIIICH
COCTaBIISIOIIEH KyIbTYPHI;

* pa3BUTHE HAYUHOU
JI0003HATEIHLHOCTH, UHTEpPECA K
HCCIIeIOBATEIIbCKOM ACATEILHOCTH,

2.3

ATrperatHble COCTOSHHS
BEILIECTBA

bubnunoreka IJOK
https://m.edsoo.ru/7f416194

* aKTUBHOE Y4aCTHE B PELICHUH
MPaKTUIEeCKUX 3ajay (B paMKax
CeMBbH, 00pa3oBaTELHON
OpraHu3aIyu, TOpPoaa, Kpas)
TEXHOJIOTHYECKON M COIMAJIbHOMN
HaTpaBJICHHOCTH, TPEOYIOUINX B TOM
qucie U GU3NYECKUX 3HAHUM;

Hroro no pazaeny

5

Paznen 3. /[Bu:keHue M B3aMMO/IeiiCTBHE TeJl

3.1

Mexanuueckoe
JIBUKEHHE

3

bubmuorexa LIOK
https://m.edsoo.ru/7f416194

hd OpI/ICHTaHI/ISI Ha HpI/IMeHCHI/IC
(bU3NYECKUX 3HAHUN JIJTSI PEIICHUS
3a7a4 B 00J1aCTH OKPYKaIOIIeH
Cpe):[bl, HJ'IaHI/IpOBaHI/ISI HOCTYHKOB nu
OIIEHKH X BO3MOJKHBIX IIOCIIEICTBUI
JUTSL OKPYIKArOIIeit cpe/ibl;

* OCO3HAHHE TI00ATLHOI0
XapakTepa SKOJIOTHYECKUX PooIieM
W MyTeH UX pEeIICHMS;

3.2

WNuepuus, macca,
IUIOTHOCTH

bubmoteka [IOK
https://m.edsoo.ru/7f416194

* TIOTPeOHOCTH BO B3aMMOACHCTBUH
MIPY BBITIOJTHEHUH UCCIIEIOBAHUH H
MPOEKTOB (PU3NUECKON
HaNpaBJIEHHOCTH, OTKPBITOCTh OIBITY
Y 3HAHUSM JIPYTHUX;

* HHTEpEC K MPAKTHUECKOMY
W3YUYCHHIO IPOQeccuil, CBI3aHHBIX C
(bu3NKOH;

3.3

Cwnna. Buner crn

14

bub6nmoreka IJOK
https://m.edsoo.ru/7f416194

* OpUEHTALMs Ha IPUMEHEHUE
(U3NYECKUX 3HAHHM JIJTsl peIICHUs



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3a7a4d B 00JaCTH OKpYy>KaroLen
cpenbl, INIAHUPOBAHUS IOCTYIIKOB U
OLIEHKHU X BO3MOKHBIX TIOCJIEICTBUI
JIJIs1 OKPYKAIOILIEW Cpelibl;

* OCO3HaHHE TTI00ATBHOTO XapaKTepa
9KOJIOTHYECKUX TTPOOIIEM U ITyTel MX
peLIeHuS;

Hroro no pazaeny 21

Pasznen 4. laBiieHne TBEPABIX TeJl, JKHIAKOCTEH 1 ra3oB

4.1 Hasnenue. [lepenaga 3
JIaBJICHUS TBEPIbIMU
TeJaMH, JKUIKOCTIMH U
rasamMn

bu6nunoreka IJOK
https://m.edsoo.ru/7f416194

* OpHEHTAIMs Ha IIPIMEHEHHE
(u3NUECKUX 3HAHHUN ISl PeLICHNUS
3a7a4 B 00JacTH OKpYy>Karolen
Cpeibl, ITTAaHUPOBAHMS TIOCTYIIKOB
OLICHKHU UX BO3MOKHBIX HOCJ'IGI[CTBI/II\/'I
JIJIs1 OKPYKAIOIIEN Cpelibl;

* OCO3HaHHE INI00ATBLHOTO XapaKTepa
9KOJIOTUYECKHX MPOOJIEM U ITyTeH MX
peLICHHUS;

4.2 JlaBneHue XHIKOCTH 5

bubmuorexa LIOK
https://m.edsoo0.ru/7f416194

* MOTPeOHOCTh B JOPMUPOBAHUHI
HOBBIX 3HaHWH, B TOM YHUCIIE
(dbopMynupoBaTh UIEH, MOHATHS,
THIIOTE3bI 0 pru3nYeckux 00bEeKTax n
SIBJICHUSX;

* Oco3HaHue JeUIITOB
cOOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH B 00J1aCTH
(bu3nKwy;

4.3 AtmocdepHOe naBiieHue 6

bubmoteka [IOK
https://m.edsoo.ru/7f416194

* NOTPeOHOCTH BO B3aUMOJCHCTBUH
[P BBIOJIHEHUH UCCIEIOBAHUN U
MPOEKTOB (PU3NUECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTb ONBITY
Y 3HAHUSAM JIPYTHX;

* IIOBBIIICHUE YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3
PAKTUYECKYIO JAESTENBHOCTD;

4.4 HelicTBue )XUIKOCTH U 7
rasa Ha MOrpy>KEHHOE B

bubnmoreka IJOK
https://m.edso0.ru/7f416194

® OpHCHTalWA Ha MIPUMCHCHUC
(1)H3I/I‘IGCKI/IX 3HAHUH AJId pCHICHUA



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

HUX TCII0

3a7a4d B 00JaCTH OKpYy>KaroLen
cpenbl, INIAHUPOBAHUS IOCTYIIKOB U
OLIEHKHU X BO3MOKHBIX TIOCJIEICTBUI
JIJI1 OKPYKAIOLIEW Cpelibl;

HWroro no pazneny

21

Paszgen 5. PaGoTa 1 MoIIHOCTEL. JHE

I'usl

51 Pabora 1 MOIIHOCTE

bu6nmoreka IJOK
https://m.edsoo.ru/7f416194

* aKTHBHOE YYacTHE B PEIICHUHU
MPaKTUYECKUX 3a/1ad (B paMKax
ceMbH, 00pa3oBaTeILHOM
OpraHu3aIyu, TOpPoaa, Kpas)
TEXHOJIOTHYECKON M COIMAJIbHOMN
HaTpaBJICHHOCTH, TPEOYIOUINX B TOM
qrcie  (PU3UIecKux 3HAaHUH;

* HMHTEPEC K NPAKTHYCCKOMY
W3YUYCHHIO TIPOQecCuil, CBA3aHHBIX C
(u3HKOH;

5.2 [IpocTeie MexaHU3MBI

bubnunoreka IJOK
https://m.edsoo.ru/7f416194

* 0CO3HaHHE LIEHHOCTH 0E30MacHOro
00paza )KH3HU B COBPEMEHHOM
TEXHOJIOIT'MYCCKOM MHPE, BAXJKHOCTHU
npaBu1 0€30IaCHOTO MMOBE/ICHHUS Ha
TpaHCIopTe, Ha JOpOrax, ¢
QJICKTPUYCCKUM U TCIIJIOBBIM
000pyI0BaHHEM B IOMAIITHHX
YCIIOBHSIX;

* chopMHPOBAHHOCTH HABbIKA
pediekcuu, mpu3HaHKE CBOCTO MpaBa
Ha OIIMOKY M TaKOT0 XKe MpaBa y
JIPYTOro 4eJI0BeKa;

5.3 MexaHuueckasi SHEpPTust

bu6nmoreka IJOK
https://m.edso0.ru/7f416194

* OCO3HAHHE IIEHHOCTH (DPU3UIECKOM
HayKH KaK MOILTHOT'O HHCTPYMEHTa
MO3HaHMSI MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, BaXKHEHIITSH
COCTaBJISIFOLIEN KYJIBTYPBI;

* pa3BUTHE Hay4YHOU
M0003HATEIHHOCTH, HHTEpECa K
WICCIIEIOBATEIBCKON ACSITETHHOCTH;

Wrtoro no pazneny

12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

PesepBHOE Bpems

OO0111€€ KOJIMYECTBO YaCOB 110
porpamme

12




8 KVIACC

Ne i/l HaumeHnoBanue
pa3aeyioB
H TeM MPOrpaMMbIl

KoauyecTBO 4acos

Bcero

Kontpo
JbHbIE
padoTsI

IpakTn
yecKkue
padoThI

JJleKTpoHHBbIE (U (poBLIe)
o0pa3oBaTelibHbIe pecypchl

BocnurarenbHbIi NOTeHIAA
U3y4YeHHs1 TeMbl (YPOKA, 3aHATHS)

Paszgen 1. TerioBele siBJIeHUS

1.1 CtpoeHHe B CBOWCTBA
BEIIeCTBa

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce

* OCO3HaHME LIEHHOCTH (pr3nvecKoil
HayKH KaK MOLTHOT'O HHCTPYMEHTa
IMO3HAaHUA MHPA, OCHOBBI Pa3BUTUA
TEXHOJIOTHH, BayKHCHIIICH
COCTaBJISIOLIEHN KYJIBTYPBI;

* pa3BUTHE HAYYHOU
TM0003HATENBHOCTH, HHTEpECA K
HCCIIEIOBATEIBCKON AESITEIbHOCTH,

1.2 TeroBbie mpoliecchl

21

bubnuoreka LIOK
https://m.edsoo.ru/7f4181ce

* 0CO3HAHHE IICHHOCTH 0€30MacHOTr0
00paza )KH3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BAKHOCTH
npaBui 6€30MMacCHOTO MOBEACHUS Ha
TpaHCHOpPTE, Ha I0POrax, ¢
ANEKTPUIECKUM U TETIJIOBBIM
000pyIOBaHUEM B IOMAIITHIX
YCJIOBUSIX;

* c(hopMHPOBaHHOCTH HABBIKA
pedexkcun, Npu3HaHUE CBOETO IpaBa
Ha OMMOKY U TAKOTO )K€ MpaBa y
JIPYroro 4eJoBeKa;

Uroro no pazneny

28

Paznen 2. DuekTpuyecKne H MATHATH

bl¢ ABJICHHUA

2.1 DIEKTPUIECKUE 3aPSIIBI.
3apspKeHHBIE Tella U UX
B3aMMO/ICHCTBYC

7

bu6nmoreka IJOK
https://m.edsoo.ru/7f4181ce

* AKTHBHOE y4acTHEe B PELICHUH
NpaKTHYECKUX 3a/1a4 (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHU3aluH, TOPO/a,
Kpast) TEXHOJIOTHYECKOH Y COLMATbHON
HaTpaBJICHHOCTH, TPEOYIONINX B TOM
qucIie U PU3MIECKUX 3HAHUIA;

* MHTEpEeC K MPAKTUYECKOMY U3yUYCHUIO
npodeccuii, CBSI3aHHbBIX C (PUUKOIL;



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

2.2 ITocTosTHHBIHI
3JIEKTPUUECKUN TOK

20

bubmuorexa [IOK
https://m.edsoo.ru/7f4181ce

* [] opucHTAIUs Ha MPUMECHEHUE
(m3HYecCKUX 3HAHWH IS pEIICHUS
3a7a4 B 00J1aCTH OKpY>KaloLIel cpepbl,
TJIAHUPOBAHUS TTOCTYIKOB U OIICHKH UX
BO3MOJKHBIX TIOCTIEICTBUH JIJIsT
OKpYKaroIen cpepl; * [| oco3HaHHe
rI100aILHOTO XapaKTepa KOJIOTHIEeCKUX
Mpo0JIeM U MyTeH UX PEIICHUS;

2.3 MarguTHsle SBJICHUS

1.5

bu6nmoreka IJOK
https://m.edsoo.ru/7f4181ce

* IUIAHUPOBAHUE CBOETO PA3BUTHS B
MPHOOPETEHNH HOBBIX (PH3MUECKUAX
3HAHWM;

* CTpeMJICHHE aHAJIU3UPOBATh U
BBISIBJISITH B3aHMOCBSI3H IPUPO/IBI,
00I11eCTBa ¥ SKOHOMHKH, B TOM YHCJIE C
WCTIOJIb30BaHUEM (PH3HUYECKHUX 3HAHUI,

* OLIEHKA CBOUX JIEUCTBUU C yUETOM
BJIMSIHUS HA OKPYXKAIOIIYIO Cpeay,
BO3MOXKHbBIX FJ'IO6aJ'II)HbIX HOCJ'IGZ[CTBI/II\/'I.

24 DNeKTpoMarHuTHAS
VHTYKIHS

bubnunoreka IJOK
https://m.edsoo.ru/7f4181ce

* TOBBINICHHE YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
JIESATETBHOCTD;

* MOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX
3HAHWA, B TOM 4Hcie HOPMyJIUPOBAThH
WJIeH, TIOHSATHUS, THITOTE3bI 0 (PU3NIECKUX
00bEKTaxX U SBICHUAX;

* 0CO3HaHHUE JEePUIIUTOB COOCTBEHHBIX
3HAHUH ¥ KOMIIETCHTHOCTEH B 001acTH
¢bu3uKy;

Hrtoro no pazaeny

37

PesepBHOE Bpems

O011€ee KOJIMYECTBO YACOB 1O
nporpamMmme

68

145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

Ne i/l

HaunmeHnoBanue
pa3nesioB U TeM
NpPOrpaMMbl

KoauyecTBO 4acos

Bcero

KonTp
oJIbHbIE
padoThI

IMpakTn
yecKkHue
padoThI

JJleKTpoHHBbIE (I (poBHIe)
o0pa3oBaTeiibHbIe pecypchl

BocnurarenbHbIi NOTeHIIAA
U3y4YeHHsl TeMbl (YPOKA, 3aHATHS)

Paszgen 1

. MexannuyecKkue siBJeHUSA

11

MexaHn4ueckoe IBIKEHUE U
CIOCOOBI €70 OIMCAHUS

10

1

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4ab

* OCO3HAHHWE IEHHOCTH (PU3NICCKOM
HayK{ KaK MOILIHOI'O HUHCTPYMEHTA
MO3HaHUSA MUPA, OCHOBBI Pa3BUTUS
TEXHOJIOTHH, BaXKHEHIITCH
COCTaBJISIIOLIEH KYJIbTYpBI;

* pa3BUTHE HAYYHOU
JI0003HATEILHOCTH, HHTEpPECa K
HCCIIeIOBATENILCKON JAeSATEILHOCTH;

1.2

BsaumonelicTBue Ten

20

Bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

* 0CO3HaHHE LIEHHOCTH 0E30MacHOro
00paza )KH3HU B COBPEMEHHOM
TEXHOJIOT'MYCCKOM MHPE, BAXKHOCTHU
npaBuI 0€30IaCHOTO MMOBE/ICHUS Ha
TpaHCIopTe, Ha JOpOrax, ¢
QJICKTPUYCCKUM U TCIIJIOBBIM
000pyI0BaHHEM B IOMAIIHHX
YCIIOBUSIX;

* c(hOopMHUPOBAHHOCTH HaBBIKA
pediiekcuu, pu3HaHUE CBOETO
npaBa Ha OMIMOKY U TAKOTO JKe
npapa y JAPyroro 4eioBeKa;

1.3

3aKOHBI COXpaHEHHS

10

bubmuoreka LIOK
https://m.edsoo.ru/7f41a4a6

* AKTHUBHOE YYaCTHE B PEUICHUU
MPaKTHUYECKUX 3a/1a4 (B paMKax
CeMbH, 00pa30BaTEILHOM
OpraHu3alyu, TOpoaa, Kpas)
TEXHOJIOTMYECKOU U COLIMATIbHOMN
HaIpPaBIEHHOCTH, TPEOYIOIINUX B TOM
qucie U QU3NIECKUX 3HAHUM;

* HHTEPEC K MPAKTUICCKOMY
M3YYeHUI0 TTPOoecCcuil, CBI3aHHBIX C
¢bu3UKOH;

Uroro no pazaeny

40



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Paznea 2. Mexann4yeckue KoJ1e0aHUSA W BOJHBI

2.1

Mexanndeckue KojreOaums

7

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

* OpUEHTaUus Ha IPUMEHEHHE
(m3HYeCKUX 3HAHWH IS pEIICHUS
3a7a4d B 00J1aCTH OKpYy>KatoLien
cpenbl, INIAHUPOBAHUS IOCTYIIKOB U
OLICHKH X BO3MOKHBIX
MOCIEACTBUM I OKpYKarolen
cpensl;

* OCO3HaHHE TI00ATBHOTO
XapakTepa IKOJIOTHIECKUX podIemM
U IIyTeH UX PELICHUS;

2.2

MexaHuueckue BOJIHBL. 3BYK

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41a4a6

* TIOTPeOHOCTH BO B3aMMOACHCTBUH
TIPH BHITTOJTHEHHH HCCIICIOBAaHUN H
MPOEKTOB (PU3NUECKON
HaNpaBICHHOCTH, OTKPBITOCTh
OIIBITY M 3HAHUSM JAPYTHUX;

* TIOBBIIICHHE YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3
HPaKTHYECKYIO ICSTEIbHOCTD;

Wroro no pazaeny

15

Paznea 3. JineKTpoMarHuTHOE 1MoJie M 3JIeKTPOMArHUTHBIE BOJIH

3.1 OneKTpoMarHuTHoeE ToJje U 6 Bubmuorexa [JOK * OTPeOHOCTh B JOPMUPOBAHUHT
AIIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6 HOBBIX 3HAHUI, B TOM YHCIIE
(bopMyIHpOBaTh HIEH, IOHSTHS,
THIIOTE3bI 0 PrU3nYeckux 00bEKTax n
SIBJICHUSIX
* OCO3HaHHE JICPHUIIUTOB
COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH B 00J1aCTH
¢bu3uKy;
Hroro no pazaeny 6
Pa3nen 4. CBeToBbI€E ABJIEHUSA
4.1 3aKOHBI pacIpOCTPaHEHHS 6 bubmoreka [JOK * [UIAHUPOBAHUE CBOEIO Pa3BUTHS B

CBE€Ta

https://m.edsoo.ru/7f41a4a6

MPUOOPETEHUH HOBBIX (PH3UUECKUX
3HAHMI;

* CTpeMJICHUE aHAIU3UPOBAThH U
BBISIBIISITH B3aUMOCBSI3H TIPUPOIBI,



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

o01iecTBa 1 3KOHOMHUKH, B TOM
YHCIIE C HCIOJIb30BaHUEM
¢u3nuecKkux 3HaHUH; * [ OlleHKa
CBOUX JEUCTBUM C yUETOM BIIMSIHUS
Ha OKPY’KarollyIo cpeny,
BO3MOXHBIX TT100aIbHBIX
MOCJIEACTBH.

4.2 JIMH3EI U OLITHYECKHE
TIPHUOOPEI

Bbu6mmoreka IJOK
https://m.edsoo.ru/7f41a4a6

* BOCIIPHATHE ICTETUUECKUX
KadecTB PU3NIECKON HAyKu: e€
TapMOHUYHOTO ITOCTPOCHHS,
CTPOTr'OCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4.3 Pasnoxenue 0emoro ceera B

CIIEKTP

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41a4a6

* OCO3HaHWE IIEHHOCTH (PU3MYECKON
HayK{ KaK MOIIIHOTO HHCTPYMEHTA
TO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, Ba)KHCHIIICH
COCTaBJISIIOLIEH KYJIBbTYpBI;

* pa3BUTHE HAYYHOU
M0003HATEIHHOCTH, HHTEpPECa K
HCCIIEI0BATEILCKOMN ACATCIHHOCTH,

Uroro no pazueny
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Paznea 5. KBanToBbIe ABJIEHUA

5.1 Hcnyckanne u normomeHne

CB€Ta aTOMOM

bubmmoreka LIOK
https://m.edsoo.ru/7f41a4a6

* OCO3HAHHWE IIEHHOCTH OE30MacCHOTO
00pasa KH3HU B COBPEMEHHOM
TEXHOJIOT'MYCCKOM MHPE, BAXKHOCTHU
npaBui 6€30MMaCHOTO MTOBEACHUS Ha
TPaHCIOPTE, HA TOPOrax, ¢
ANIEKTPUIECKUM H TETIOBBIM
000pyI0BaHUEM B JIOMAIITHUX
YCIIOBHSIX;

* c(hOpMHPOBAHHOCTH HaBBIKA
pediiekcuu, npu3HaHUE CBOETO
MpaBa Ha OIMMOKY U TaKOTO e
MpaBa y IPyroro 4eIoBeKa,

52 CrtpoeHue aTOMHOTO siipa

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41a4ab

* IpOsIBIIEHHE HHTEpEca K HCTOPUU
¥ COBPEMEHHOMY COCTOSIHUIO
pOCCHICKOM hU3NYEeCKO HAYKH;



https://m.edsoo.ru/7f41a4a6
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* [ICHHOCTHOE OTHOIIEHHE K
JOCTHKEHHSM POCCHUCKHX YUEHBIX-
—(h13MKOB;

5.3 SnepHbie peakuu

Bbu6mmoreka IJOK
https://m.edsoo.ru/7f41a4a6

* 0CO3HaHWE IEHHOCTH 0E30IacHOTO
00paza XU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXXHOCTH
npaBuiI 0E30MacHOTO MOBEACHUS Ha
TpaHCHOPTE, Ha IOpOrax, ¢
HNEKTPHUYECKUM U TETTIOBBIM
000pyI0BaHHEM B JOMAIIHHX
YCIIOBUSIX;

* chopMHPOBaHHOCTH HaBbIKA
pedexcun, Ipu3HAHAE CBOETO
MpaBa Ha OIMOKY U TAKOTO XKe
npaBa y APYroro 4eloBeKa;

Wroro no pazaeny
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Paznen 6. [loBTOpPUTEILHO-00001IIAIOIMI MOIYJIb

6.1 [TorTOpeHue u 00oO0IICHNE
coJiep>KaHusl Kypca (pU3HKH
3a 7-9 kiacc

9

bubnuoreka LIOK
https://m.edsoo.ru/7f41a4a6

* MpOsBJICHHE HHTEpeca K UCTOPUHU
U COBPEMEHHOMY COCTOSTHHIO
pOCCHCKO# PU3NIECKOil HAyKH;

* [EHHOCTHOE OTHOIIIEHHUE K
JIOCTH>KEHHSIM POCCUICKUX YUEHBIX-
—(HU3UKOB;

Wroro no pazaeny

O0111ee KOJIHYECTBO YACOB 110
nporpamMme

102
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