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I IosicHuTeJbHAs 3alHMCKA

AnantTupoBaHHas padouyasi nporpamMma no ¢usnke s 00y4alOUXCS C 3a1ePKKOI
ncuxuyeckoro pasputusi (nanee — 3IIP) Ha ypoBHe OCHOBHOro o0mero oopasoBaHHs
MOJATrOTOBJICHA HA OCHOBE:

- @enepalTbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHIapTa OCHOBHOTO O0OIIET0
obpazoBanus (I[Ipuka3z Munnpocsenierns Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBan
MunuctepctBoM roctuiu Poccuiickoit @enepanuun 05.07.2021 1., per. Homep 64101) (nanee
— @I'0OC 000);

- AmanTupoBaHHOW OCHOBHOM 00pa30oBaTeIbLHOM MPOrpaMMbl OCHOBHOTO 0011I€T0 00pa30BaHUs
o0yJarommxcsi ¢ 3a7ep>KKoi neuxudeckoro pasputus (manee — AOOIT OO0 3I1P);

- PaGoueit mporpamMmbl OCHOBHOTO o00mIero oOpa3oBanusi 1o mnpeamery «Duszukay; -
Konnenmmu npenogaBanust yueOHoro npeamera «@usnkay B 00pa3oBaTeNbHbIX OpraHU3aHsIX
Poccuiickoit @enepanuu, pean3yonnx OCHOBHbIE 00111€00pa30BaTeIbHbBIE IPOTPaMMBbI;

- [IpumepHO# MpOTpaMMBI BOCIIMTAHUS, C YHETOM PACIPENEIECHHBIX IO KJIaCCaM IMPOBEPSAEMBIX
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS AJaNTHPOBAHHOM OCHOBHOM 0O0pa3oBaTeabHOU
MPOTpaMMbI OCHOBHOTO OOIIero 00pa3oBaHUs OOYYArONIUXCS C 3aJIEP)KKON TICHXHUECKOTO
pa3BuUTUS;

O0mas xapakTepucTUKa y4eOHOro npeamera «@usuka»

VY4eOnsbIi npenmet «Du3uKay SBISETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX
MPEIMETOB, IMOCKOJIbKY (H3NYECKHE 3aKOHBI MHPO3JIAHHS SBIISIOTCS OCHOBOW COJICpKaHUS
KYpCOB XHMMHH, Owosorud, reorpaduu U acTpoHoMuH. DHU3MKa BOOPYKAET OOYJArOITUXCS
HAyYHBIM METOJOM TO3HAHUSI, TO3BOJISIONIMM IT0JTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM
MUpE.

[Ipenmer MakcMMallbHO HampaBieH Ha (OPMHPOBAHHE HWHTEpeca K IMPHPOTHOMY M
COLIMAIIBHOMY MHPY, COBEpPIIICHCTBOBAHUE MTO3HABATEIILHOM JIEATEILHOCTH o0yvaromuxcs ¢ 3[1P
3a CYeT OBJIAJICHUS MBICIUTEIBHBIME ONCpAllMSIMUA CpPaBHEHUS, OOOOIICHHS, pa3BUTHE
CIOCOOHOCTH apryMEHTHUPOBaTh CBOE MHEHHE, (OPMHpPOBAHUE BO3MOYKHOCTEH COBMECTHOM
JESTEITBHOCTH.

Nzyuenne Gpusuku cnocoOCTByeT pa3BUTHIO y oO0ydaromuxcs ¢ 3[1P mpocTpaHCTBEHHOTO
BOOOpakeHUsI, (DYHKIIMOHAILHOW TI'PaMOTHOCTH, YMEHHUS BOCIPUHUMATh W KPUTHYECKU
aHAJIM3UPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B PAa3IMYHbIX (popMax. 3HAYMMOCTh IIpeaMeTa
JUIsSL Pa3BUTHS KU3HCHHOW KOMIICTCHIIMM OOYYArOIIMXCS 3aKIH0YacTCs B YCBOCHUU OCHOBBI
(bu3nNYeCcKUX 3HAHWKM, HEOOXOIUMBIX JUIsl TOBCEJIHEBHOHW JKU3HM, HABBIKOB 3J0POBOTO U
0e30IMacHOTO JUIsl YeJIOBeKa W OKPYKAIIICH ero cpeipl oOpa3a JXKW3HH; (OPMHPOBAHUU
IKOJIOTUYECKOH KYJIbTYPHI.

[Iporpamma oTpakaeT cojepkaHue oOyueHus mnpeameTy «Du3nka» ¢ ydeTroM 0coObIX
oOpa3oBaTenbHbIX MOTpeOHOCcTel oOyuatomuxcs ¢ 3[IP. Osnagenue naHHBIM Y4eOHBIM
MpeIMETOM MPECTaBISAET ONpeAeIeHHYI0 TPYAHOCTh Tt oOyuatontuxcs ¢ 3[1P. DTo cBs3aHo ¢
OCOOCHHOCTSIMU MBICITUTENILHON JESITEIbHOCTH, MEPUOJTUYECKUMHU KOJIeOaHUSMU BHHUMAaHUS,
MajblM O0BEMOM TMAaMATH, HEJOCTATOYHOCTBIO OOINero 3amaca 3HAaHHWHA, TMOHUKEHHBIM
MO3HABATEIHHBIM HHTEPECOM U HU3KUM YPOBHEM PEYEBOTO PA3BUTHUS.

Jl1is mpeooneHus TpPyAHOCTeH B U3y4yeHUu yueOHoro npeaMera «Pu3nka» HeobxoamMma
ajanraius o0beMa 1 XxapakTepa yueOHOTO MaTepHala K o3HaBaTEIbHBIM BO3MOYKHOCTSIM JJAHHOK
KaTeropuu OOYyJaromIMXCs, y4eT HUX OCOOCHHOCTEW pa3BUTHUS: HCIOJIB30BAHUE aNTOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXKIPEIMETHBIX CBS3CH, IOCTEIIEHHOE YCIOKHEHUE U3y4aeMOTO
Martepuana.
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JlanHasi mporpaMMa KOHKPETH3UPYET COJIEp’KaHUE MPEIMETHBIX TEM B COOTBETCTBUU C
TpeboBaHUAMH 00pa30BaTEILHOTO CTaHJAPTA, PEKOMEHYEMYIO [I0CIEJ0BATEIbHOCTD U3YUCHUS
pas3nenoB (PU3HMKH C YUETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3PACTHBIX M IICUXOJIOTHYECKUX OcoOeHHOcTel oOyuatomuxcst ¢ 3[1P Ha ypoBHe
OCHOBHOTO 0011ero 00pa3oBaHusi, ONpeAessieT MUHUMAJIbHBII HA0Op OIBITOB, JEMOHCTPAIIHIA,
IIPOBOJMMBIX YUUTEJIEM B KJIACCE, JIAOOPATOPHBIX paOOT, BHIITOIHIEMbIX 00y4atOIIUMUCS.

Mertoanyeckoli OCHOBOW HW3ydeHHs Kypca «Du3nuka» Ha ypOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHusl SBISETCS CHCTEMHO-ZCATEIBHOCTHBIM TOJXO0J, O00ECIEUYHBAIOUINNA JTOCTHKCHHE
JMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTENbHBIX PE3YAbTATOB IMOCPEICTBOM
OpraHu3allii aKTHBHOM TMO3HABATEIFHON JEATEIBHOCTH OOYYAIOIIUXCS, YTO OYEHb BAXHO IPHU
oOyuennu aereit ¢ 3[1P, At KOTOPBIX XapaKTEPHO CHUIKEHUE TIO3HABATEIILHONW aKTHBHOCTH.

Lean u 3anaun n3yyeHusi yuedHoro npeamera «@usukay»

Obwue yenu w3ydeHus ydeOHoro mnpeamera «®PDu3uKa» TNPENCTaBICHBI B padoueid
MIpOrpaMMe OCHOBHOTO OOIIero 00pa3oBaHus.

OCHOBHO# TeNbI0 O0YUEHHsI JIeTel ¢ 3aJepKKOW MCUXUYECKOTO Pa3BHTHS HAa TAHHOM
MpeMeTe SBISIETCS: TIOBBIIICHHE COLMATFHON aIalTalliy JIeTel dyepe3 MpUMeHeHue (pru3nmdecKux
3HaHUH Ha IPAKTUKE.

Jist o0ydaronuxcs ¢ 3P, Tak ke, Kak u 7151 HOPMATHBHO Pa3BUBAIOIINXCS CBEPCTHUKOB,
OCBAaMBAIONINX OCHOBHYIO  00pa3oBaTeNbHYIO MpOrpaMMy, JIOMHUHHUpYIOIIEe 3HAaYCHHE
MPUOOPETAIOT TaKue yeau, Kakx:

" OCBOCHHE 3HAHWU O METO/aX HayYyHOTO TO3HAHHS NPUPOALI U (opMUpOBaHHE Ha TOU
OCHOBE IPEJICTAaBICHUN 0 PU3NUECKOIN KapTHHE MUPA;

® OBJAJCHHE YMEHHUSMU MPOBOJUTH HAOMIONEHUS NPUPOAHBIX SBJIECHUMN, OMUCHIBATH U
000011aTh pe3ynbTaThl HAOMIONECHUH, UCIIOIB30BaTh MPOCThIE U3MEPUTEIBHBIC TTPUOOPHI
UIA W3ydeHUs: (U3NYECKUX SIBICHUN; MPEACTaBIATh pPE3yJabTaThl HAOMIOACHUN WIH
M3MEpEHUl C MOMOUIBI0 TAaOIUI], TPapUKOB U BBISIBIATH Ha 3TOMH OCHOBE SMIIMPHUYECKHE
3aBUCHUMOCTH; TPUMEHATh TMOJy4YeHHbIE 3HAHMA s OOBSCHEHHS pPa3HOOOpa3HBIX
MPUPOJIHBIX SBICHUM M TMPOIECCOB, MPHUHIIMIIOB NEHCTBUS BaKHEUIINX TEXHUYECKUX
YCTPOICTB, JUIsl perieHus (pu3nuecKkux 3aad;

" pa3BUTHE [M03HABATEILHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH,
CaMOCTOSITEJILHOCTU B IPUOOPETEHUH HOBBIX 3HAHUH, NPU peLICHUH (PU3NYECKUX 3a7a4d U
BBITIOJTHEHUH IKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUN C UCIIOIB30BaHUEM UH(OPMAIIMOHHBIX
TEXHOJIOTHH;

® BOCNHTAHHE YOEKICHHOCTH B BO3MOXKHOCTM TIIO3HAHUSA 3aKOHOB MPUPOJbI, B
HEOOXOUMOCTH Pa3yMHOTO HCHOJIb30BaHUS JOCTHXKEHUN HAyKH M TEXHOJOTHH s
JAbHEHIIIEr0 pa3BUTHUSL YEJIOBEUYECKOTO OOIIECTBa, yBaXXEHHs K TBOpPLAM HAyKU U
TEXHUKU; OTHOLIEHHS K (PU3MKE KaK K SJIEMEHTY OOIIeueI0BEYECKON KYIbTYpHI;

" JCMOJBb30BAHME TOJYYEHHBIX 3HAHUM W YMEHHH ISl pelIeHUs MPAKTUYECKUX 3a7ad
MOBCEHEBHOM KHU3HHU, OOecreueHus Oe30MacCHOCTH CBOEH >KU3HM, pPaIlOHAIHHOTO
MIPUPOJIOTIONH30BAHUS U OXPaHbI OKPYKAIOIIEH CPEIb.

JlocTikeHHe 3THX 1ieiei o0ecrieunBaeTcs pelIeHueM CIeIyoUuX 3a0ay.

= 3HakoMcTBO oOywaromuxcsi ¢ 3IIP ¢ meromamu uccienoBaHuss OOBEKTOB M SIBICHUM
MIPUPOIBI;

" [pHOOpEeTeHHEe 3HAHMH O MEXaHMYECKUX, TEIJIOBBIX, AJEKTPOMArHUTHBIX U KBaHTOBBIX
SBJICHUAX, (PU3MUECKUX BEJIMYMHAX, XapaKTEPU3YIOIIUX 3TH SBICHMUS;

* (opmupoBaHue yMeHUil HaOMIOAATh NPUPOAHBIE SBIECHUS U BBINOJHATH OIBITHI,
naboparopHble pPabOThl W HKCIIEPUMEHTAIbHBIE HCCIEIOBAaHUSA C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX TPHOOPOB, HIMPOKO MPUMEHSAEMBIX B PAKTHUECKON )KU3HU;

" OBJIJICHUE TAKUMU HNOHATHAMM, KaK MPUPOTHOE SBICHUE, SMITUPUIECKH YCTAHOBICHHBIN
¢daxt, mpobiema, TUMOTe3a, TEOPETUUYECKUH BBIBOJ, PE3YAbTAT SKCIEPUMEHTAIBLHON
MIPOBEPKH;
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" [OHMMaHHUE OTJIMYMI HAyYHBIX JAHHBIX OT HETIPOBEPEHHOM HH(OpMALINHY, IECHHOCTH HAYKH
JUIL  YAOBJIETBOPEHHUS OBITOBBIX, IPOM3BOACTBEHHBIX M KYIBTYPHBIX HOTpeOHOCTEH
YEIJIOBEKA.

Oco0eHHOCTH 0TOOPA M aJaNTALMM Y4eOHOI0 MaTepuaJa no gpusnke

OcHoBoii 00y4enust oOydatonuxcst ¢ 3[1P Ha mpeamerax eCTeCTBEHHOHAYYHOTO LIUKIIA
SBIISICTCSL Pa3BUTHE y HUX OCHOBHBIX MBICIUTEIBHBIX ONEpanuii (aHaim3, CHHTE3, CpaBHEHHE,
00001IeHne) HAa OCHOBE BBINIOJHEHUS DPa3BHBAIOIIUX YIPAXHEHHUH, (OPMHPOBAHUE TPHEMOB
YMCTBEHHOU Pa0OTHI: aHAJIN3 MCXOJHBIX JIAHHBIX, TUIAHUPOBAHWE MaTepHaia, OCYIIECTBICHHE
MO3TAITHOTO M UTOTOBOTO CAMOKOHTPOJISL, @ TAKXKE OCYHIECTBISETCS JHKBUAALUS IPoOEIoB B
3HAHUSX, 3aKpeIUIeHHe W3YyYCHHOTO MaTepuaia, oOTpadOTKa alrOpUTMOB, TOBTOPEHHE
npoiiienHoro. borpioe 3HaYeHWe MPUAAETCS YMEHHIO paccKa3aTh O BBIIIOJHEHHOW paboTe C
MPAaBUIIBHBIM YIOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJOTHH M COOJIOACHUEM JIOTHYECKHX
cBs3edl B mznmaraemom matepuanie. s oOyuarommxcs 3[IP Ha ypoBHE OCHOBHOTO OOIIEro
00pa3oBaHusl TO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMH: HEJIOCTAaTOYHBIH YPOBEHb Pa3BUTHS
OTJENbHBIX TICHXHYECKHIX MPOIECCOB (BOCTIPHUSITHS, BHUMAHUS, TAMSITH, MBIIIICHUS ), CHFDKEHHBIH
YPOBEHb MHTEJUIEKTYAJIbHOTO PAa3BUTHsI, HU3KUH YPOBEHD BBHITIOJTHEHHUS YUeOHBIX 3aJaHU, HU3Kast
ycrnemHocTh oOyueHus. I[lostomy npu u3ydeHunm QU3MKA TpeOyeTcsl IeNeHalpaBlIeHHOe
WHTEJUICKTyallbHOE pa3BuTue ooOydarommxcs ¢ 3[IP, oTBewaroree wux 0OCOOEHHOCTSIM U
BO3MOXHOCTSIM. YueT ocobeHHocTeil oOyuaromuxcst ¢ 3[IP TpeOyer, 4ToOBl NMpu H3yYEHHUH
HOBOTO Marepuaia o0si3aTelIbHO MPOUCXOANIO MHOTOKPAaTHOE €ro MOBTOPEHUE; paclIupeHHOe
paccMOTpeHHEe TeM H BOIPOCOB, PACKPHIBAIOMIMX CBS3b (DH3UKU C JKU3HBIO; aKTya H3allHs
MIEPBUYHOTO KU3HEHHOTO OIBITA 00YJaOIITIXCS.

YcBoeHne mporpaMMHOro MaTepuaia Mo (U3MKE BBI3bIBACT OOJbIINE 3aTPYIHEHUS Y
obyuarormuxcsi ¢ 3I1P, mosTomy Teopust mzydaercsi 6e3 BBIBOJOB CIOXHBIX (hopmys. 3amayw,
TpeOylomire TPUMEHEHUs CJIOKHBIX MaTeMaTH4YEeCKUX BBIYMCIECHUN U QOpMyN, B 0COOEHHOCTH
TaKuX TeM, Kak «MexaHndyeckoe IBIKEHUE», «ApXuMenoBa cuia», «MexaHnyeckass SHEprus»,
«DNeKTpUYecKre SBICHUS», «DIEKTPOMArHUTHbIE SIBJICHUS», PEIIaloTCs B KJIacce ¢ MOMOIIbIO
YUUTEIS.

Oco0oe BHMMaHUE NMpU U3YYEHUU Kypca PU3UKU YIENsIeTcs OCTaHOBKE M OpraHU3aIl[uu
AKCIEPUMEHTA, a TAKKe MPOBEACHUIO (TPEUMYIIECTBEHHO Ha KaXKJIOM YpOKe) KPaTKOBPEMEHHBIX
JeMOHCTpaIuii (BO3MOKHO C HCIIOJIb30BAaHUEM 3JIEKTPOHHON JeMOHcTpaiuu). HekoTopbie TeMbl
00s3aTeNbHO T0KHBI BKIIIOYATh OMOPHBIE 1a00paTOpHbIE pabOThI, KOTOPHIE Pa3BUBAIOT YMEHHE
M0JIb30BAaThCsl MPOCTEUIIMMHU TpuOOpamMu, aHAIM3UPOBATh MOJYYECHHbIE AaHHbIE. B cBs3u ¢
OCOOCHHOCTSIMU TOBEACHUA U JesATenbHOCTH oOywatomuxcs ¢ 3IIP  (pactopmoxeHHOCTS,
HEOPraHNU30BAaHHOCTH) MPEAYCMOTPEH CTPOKANIIHIA KOHTPOJIb 32 COOTIOACHUEM MTPABHII TEXHUKU
0€30MacHOCTH MPH MPOBEACHUH JTA0OPATOPHBIX U MPAKTUYECKUX padoT.

Bbonpmoe BHUManue mnpu ulydeHun ¢uznku noapoctkamu ¢ 3IIP obpamaercs Ha
OBJIaJICHUE MMHU MPAKTUYECKUMHU YMEHMSIMH W HaBblkaMu. [IpemycmaTpuBaeTcs yMEHBIICHHE
o0beMa TEOPETHUECKUX CBEICHUM, BKIIOYCHHE OTIEIbHBIX TEM WM LEJbIX pa3/ieloB B
MaTepuabl st 0030pHOT0, 03HAKOMHUTEIHLHOTO WK (GaKyabTaTUBHOTO U3ydeHusd. [Ipennaraercs
yMEHbIIIEHHE 00beMa MaTeMaTHYeCKUX BBIUYUCICHMHA 3a CYEeT YBEIWYEHHS KaueCTBEHHOTO
ONMCAHMS ABJICHUN U MPOLIECCOB.

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJIUTCS Ha PAacCMOTPEHHE TEM M BOIPOCOB,
PacKpBIBAIOIIUX CBSA3b (PU3UKU C )KU3HBIO, C TEMHU SIBICHUSMH, HAOIIOICHUSMHU, KOTOPbIE XOPOIIO
M3BECTHBI YUEHUKAM M3 MX KU3HEHHOT'O OIBITA.

MaxkcuManabHO HCIOJIB3YIOTCS MEXIIPEIMETHbIE CBSI3U C TaKUMHM JUCLUIUIMHAMM, Kak
reorpadust, xumus, Ouonorus, T.K. ooydaromiuecs ¢ 3[IP 0co6eHHO HYXIaIOTCS B IPETIOTHECEHU U
OJIHOTO W TOTO >X€ Yy4eOHOro Marepuana B pa3IMYHBIX acCleKTaX, B €ro BapbHUpPOBAHUU, B
HEOJTHOKPAaTHOM TMOBTOPEHHUH M 3aKPEIUICHUWHU TOJIYYEHHBIX 3HAHUN M MPAKTUYECKUX YMEHUIl.
[To3Bonsisi paccMaTrpuBaTh OAMH W TOT K€ y4eOHBIH MaTepuall C pa3HbIX TOYEK 3PEHMS,
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MEXKIIPEAMETHbIE CBSI3M CHOCOOCTBYIOT €ro JIydIIEMY OCMBICICHUIO, 0ojee IPOYHOMY
3aKPEIUICHUIO ITOJIYYCHHBIX 3HAHUM U IPAKTUYECKUX YMEHUM.

Buabl  gestenbHoctu  oOyuarommuxcs ¢ 3IIP, o0yc/ioBiieHHbIe 0COOBIMH
o0pa3oBaTeIbHBIMH NOTPEeOHOCTAMHM M oO0ecleYMBalOIMe OCMBICIICHHOE OCBOCHHE
cojiep;kaHuM 00pa3oBaHus Mo npeaMeTy «DU3NKa»

Temarrueckas 1 TEPMUHOJIOTHYECKASI JICKCHKA 10 Kypcy ¢u3uku coorBercTByeT AOOIT
000.

Coneprxanue BHIIOB AesTebHOCTH oOydaronuxcs ¢ 3I1P Ha ypokax ¢pu3uku onpenensercs
X 0coObIMH 00pa3oBaTeIbHBIMH MOTpeOHOCTSIMH. [loMuMo mmpoko mcnois3dyembix B AOOIT
OOO o0mmx pmns BceX OOYYaromUXCS BHIOB JCATENBHOCTH CIENYeT YCHIUTHh BHUIBI
NEeSITeIbHOCTH, CIelM(PUUHbIE JJIs TaHHOM KaTeropuu AeTel, 00ecreunBarouue OCMBICIEHHOE
OCBOEHHME COJiep’KaHusl OOpa3oBaHMsI 10 NPEIMETY: YCHUJIEHHE MNPeAMETHO-IPaKTHUYECKON
JEeSITEIbHOCTH C aKTUBU3allMel CEHCOPHBIX CUCTEM; OCBOEHUE MaTepHualla C OIIOPOH Ha alIrOPUTM;
«TIOIIAroBOCTb» B U3YYEHUHU MaTepuasa; MCIOJIb30BaHUE JONOJHUTEIBHON BU3yaJbHON OMOPHI
(cxempl, 1abJIOHBI, OTIOPHBIE TAOTHUIIBI); PEYEBOM OTUYET O MIPOLIECCE U PE3YIbTaTe AEATEIHLHOCTH;
BBINIOJIHEHUE CIIELMANbHBIX 3a/JaHul, O00€CleYMBAIOUINX KOPPEKIMIO pEryasiuud y4eOHo-
M03HABATEIbHOMN J€ATEILHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yibTaTa.

s oOyuatomuxcs ¢ 3P cymiecTBeHHBIM SBISIOTCS MPUEMBI PAOOTHI € JIEKCHUECKUM
MaTepuaoM Mo npeamMery. [lpoBoaurtces cnenuanpHas paboTa o BBEJEHHIO B aKTUBHBIHN CIIOBaph
00yJaromMXcsi COOTBETCTBYIOIICH TepMuHOJIOTHH. V3ydyaemple TEpMHUHBI BBOJATCS Ha
MOJINCEHCOPHOM OCHOBE, o00s3aTebHa BU3yallbHAasg TOJAEPKKA, aJTOPUTMBI pabOThl ¢
OTIpe/IeNIEHUEM, OMIOPHBIE CXEMBbI JJIsl aKTyaIl3alui TePMUHOJIOTHUH.

B cBsa3u ¢ ocoObiMu 00pa3zoBaTebHBIMUA TIOTpeOHOCTSIMU oOyuatomuxcs ¢ 3P, mpu
IJIAHUPOBAHUM paOOThI yUEHUKA HA YPOKE CIeAYeT MPUIEP>KUBATHCS CIETYIOIINX MOMEHTOB!

1. IIpu onpoce HEOOXOAMMO: JaBaTh aJITOPUTM OTBETA; pa3pelIaTh MOJIb30BAThCA TIAHOM,
COCTaBJIEHHBIM TPU MOATOTOBKE JOMAIIHETO 3aJlaHusl; JaBaTh OOJIbIIIE BPEMEHU TOTOBUTHCS K
OTBETY y JOCKH; pa3peliaTh JeNaTh MpelBapUTENIbHbIE 3alHCH, MOJb30BAThCS HArJISIIHBIMU
MOCOOUSIMU.

2. Tlo BO3MOKHOCTH 3a/1aBaTh OOYYarOIIMMCS HABOJSIIME U YTOYHSIOIIME BOIPOCHI,
KOTOpBIE MIOMOTYT UM TOCJIEI0BATEIbHO U3JI0KUTh MaTepHAll.

3. CucremaTuueckd TMpOBEPATh YCBOCHHE MaTepuana IO TeMaM YpOKOB, s
CBOEBPEMEHHOTO OOHapyKEHUs POOEJIOB B MPOIIE/IIeM MaTepHare.

4. B mnporecce u3ydeHHs HOBOTO MaTepuana BHUMaHUE YYCHHKOB oOOpalaeTcs Ha
HauOoJiee CIOXKHBIE paslienbl u3ydaemMoi Tembl. HeoOxomumo waiie oOpamarbcsi K HUM C
BOINIPOCAMHU, BBISCHSIOIIMMU MOHMMAaHHE y4eOHOTO MaTepuasna, CTUMYIUPOBATh BOIMPOCHI MPHU
3aTpyJHEHHSIX B YCBOCHUU HOBOTO MaTepHara.

COAEPXAHUE YYEBHOI'O ITIPEAMETA «®PU3UKA»

7 KJIIACC

Pazgen 1. ®dusnka u e€ posib B NO3HAHUM OKPYKAIOLIEr0 MUPA

®uznka — HayKa o npupoje. SBnenust npupoasl. PU3ndecKue SIBICHUA: MEXaHUUYECKUE,
TEIUIOBbIE, 2JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHBL M3Mepenue ¢usmueckux BeaMuuH. MexIyHapojaHas cucTeMa
€IMHULL

Kak ¢u3uka u apyrue ecrecTBeHHbIE HAYKH U3Y4aloT IPUPOTY.

[Ipeamer u MeToabl PU3HNKH.
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Hemoncmpayuu’

1. MexaHu4ecKue, TeIUIOBbIC, AIEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBJICHUSL.

2. dusndeckue NPUOOPHI MU MpOIEaAypa MNPSAMBIX H3MEPECHHH aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.

3. OnpeneneHune NOrpeHOCTH HKCIIEPUMEHTA.

@Dponmansvhsle 1ad0OpamopHvie padomul iU IJ1EKMPOHHAA OEMOHCIMPAYUL.

1.OnpeneneHne eHbI JeTICHUS K3MEPUTEIBLHOTO PHOopa (MCIOJb3ys TEXHOJIOTHUECKYIO
KapTy SKCIIEPUMEHTA).

2. V3mepenue pa3MepoB MallbIX TeJl.

Paznes 2. I[lepBoHauyasnbHble CBeleHUS 0 CTPOCHUH BellecTBA

CtpoeHue BelecTBa: aTOMbI U MOJIEKYIIB, UX pazmepvl. J|BUKEHUE 4acTUI] BELIECTBA.
CBsi3p CKOPOCTH JABWKEHHS 4YacTUI[ C Temreparypoil. bpoyHoBckoe nBmwxeHue, AupQysus.
Bzaumooeticmeue wacmuy eewecmea: npumsdicenue u OmmaikueaHue.

ArperaTHble COCTOSIHMSI BEILECTBA: CMPOEHUE 2a308, JHCUOKOCMEN U MBEPObIX
(Kpucmannuueckux) men. Bzaumoceazv medcoy ceolicmeamu ewjecme 6 pasHvlX acpeamHblx
COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. OcobenHocmu azpe2amublx cOCMOAHUL
800bL.

Hemoncmpayuu?

1. Ha6mronenne 6poyHOBCKOTO JBHKEHUS.

2. Ha6mronenue aquddysun.

Dponmanvuvle 1a60pamopHvle padomol U Onvimbsl

1. OreHka TuaMeTpa aToMa METOJI0OM PSIOB (C UcCIob30BaHueM (poTorpadmii).
2. OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B.

3.0mbITHI O OOHAPYKEHUIO JEUCTBUS CHIJI MOJICKYJISIPHOTO TPUTSDKCHUS (2/1eKMPOHHAA
demoncmpayus).

Paznen 3. /IBu:keHHe U B3auMOeiicTBUE Tel

Mexannueckoe BUXEHHE. PaBHOMeEpHOE M HepaBHOMEpHOE ABMKEHHE. CKOPOCTb.
Cpeonss ckopocmov npu HepasHoMepHOM O8udiceHuu. Pacu€T myTu u BpeMeHU JIBUKEHUSI.

SIBnenue unepuuu. B3aumoodeticmeue men KaKk NPULUHA USMEHEHUSI CKOPOCTNU OBUNCEHLSL
men. Macca xax mepa umnepmnocmu mena. IlnmoTHocTh BewectBa. (Cgsa3v naomHocmu ¢
KOJIUYeC8oM MOIEeKYIl 8 eOuHuYye 00béma eujecmaa.

Cuna Kak XapakTepuCTUKa B3aumonenctBus ten. Cuna ynmpyeocmu U 3akoH ['yka.
Hsmepenue cunvt ¢ nomowwto ounamomempa. SIBieHUe TATOTeHUS U cuia Tshkectd. Cuna
msaxcecmu Ha opyeux nianemax (MC). Bec tena. HeBecomocTs. CroxeHHe CHII, HallpaBIEHHBIX
1o oAHOU npsiMmoid. PaBHonelictByromas cui. Cuna mpenus. Tpenue cKonbcenus u mpeHue noKosl.
Tpenue 6 npupooe u mexruke (MC).

Hemoncmpayuu’

Habmronenne MexaHu4ecKoro IBIKEHUS Tela.

N3mepenue ckopocTy NpsSMOJIMHENHOTO IBUKEHHS.
Habntonenue SBiIeHMS] HHEPITHH.

Habmonenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTl.
CpaBHeHHME MacC N0 B3aUMOJEICTBUIO TElL.

CrnoxxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.

7. JleMoHCTpalys CUIIbl YIIPYrOCTH Ha Pa3jIMYHbIX MaTepuaiax.
Dponmanvuvie 1adopamopHsie padomovt U ONbIMbL,

S e e

1 Bee lemoncTpanun u JlabopaTopHbIe pabOTHI, IPECTABICHHEBIEC B COACPKaHUH, TOITyCKAaeTCs (MOXKHO)
TIPOBOIUTD, UCIIONB3Y: HH()OPMAIIOHHEIE U IIEKTPOHHBIC TEXHOIOTHH (TIH(POBBIE 00pa30BaTENBHBIC PECYPCHI).
2 31eck U anee MPUBOANUTCS PACIIMPEHHEIHN ITepedeHb J1a00paTOpHBIX padoT U OMBITOB, U3 KOTOPOT'O YIUTENb
JieTIaeT BEIOOP TI0 CBOEMY YCMOTPEHHIO.
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N3mepenue macchl Tella Ha phluaXKHbIX BECAX.
N3mepenue o0bpEMa Tena.
Omnpenenenre IOTHOCTH TBEPIOTO TENA.
I'pagyupoBanue npyXUHbl 1 U3MEPEHUE CUIJT JUHAMOMETPOM.
OmnbITHL, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsbKeHUs (aedopMaliin) npy>KUHBI
OT MPUJIOKEHHON CUJIBL.
6. OneIThI, JEMOHCTPUPYIOLIKE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja
U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEM.

M

Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH M ra3oB

Hasnenne. Cnocobwi ymenvulenus u ysenudeHus oasieHus. /lagnenue 2aza. 3asucumocms
oasnenuss 2aza om 00véma, memnepamypul. llepedaua oOasneHus meepoviMuU menamu,
arcuoxocmamu u eazamu. 3axon Ilackana. ITneemamuyeckue mawiunsl. 3aBUCUMOCTD TaBICHUS
KHUJIKOCTH OT rnyounbl. Coobwarowuecsi cocyowl. 1 uopasnuieckue mexaHusmoi.

Atmocdepa 3emin u atMocdepHoe nMaBieHUe. [lpuuyumsl cyujecmeosanus 8030YUHOU
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgepnoco oasneHus. 3a8UCUMOCHb
ammocgepHozo 0asneHusi om 6blCOmMbl HAO YposHem mops. Ilpubopvl 0 usmepeHus
ammocgeprnozo 0asneHusl.

Heticmeue ocuokocmu u eaza Ha noecpyxicénHoe 6 Hux meno. BrITaTKuBaromas
(apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

emoncmpayuu

1. 3aBUCHUMOCTD JAaBJIEHUS T'a3a OT TEMIIEPATYypPHI.

2. [Tepenaua naBiieHUs )KUAKOCTHIO U Ta30M.

3. Coo0mmaronmecs: CoCy/bl.

4. I'mapaBnuueckuit npecc.

5. [IposiBnenne neiicTBUst aTMOC(EPHOTO JABICHUS.

6. 3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA TMOTPY)KEHHOW YacTU Tela M
IJIOTHOCTH XKUAKOCTH.

7. PaBeHCTBO BBITATKUBAIONIEH CHJTbI BECY BHITCCHEHHOM KUIKOCTH.

8. VYcnoBue miuaBaHus TeJ: IUIaBaHUE WM HOTPYXKEHHE Tl B 3aBUCHMOCTH OT

COOTHOIIEHUS MIIOTHOCTEH Teja U KUAKOCTH.
Dponmanvusle 1a60pamopHsle padomovl U OnbIMbl

1. Onpenenenre BBHITAJIIKUBAIONIEH CHIIbI, JEUCTBYIOIIECH Ha TEJNO, MOTPY:KEHHOE B
JKUJIKOCTD.
2. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIONICH

Ha TCJIO B XHIKOCTH, OT 00BéMa HOFpY)KéHHOﬁ B XHUAKOCTH 4YaCTH TC€JIa W OT IINIOTHOCTHU
KHUIKOCTH.

Pa3znea 5. Pabora u MOIIHOCTB. JHEPIUsi

Mexanudeckast pabota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pbIuar, OJI0K, HAKJIOHHAS INIOCKOCTh. [Ipasunio pasnosecus pviuaza.
Ilpumenenue npasuna pasnogecus pwvluaza K 010Ky. «3onomoe npasunoy» mexauuxu. KII|
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. Kunmemuueckas u nomenyuanvhas suepeus. Ilpespawjenue
00HO020 8U0A MEXAHUYECKOU dHepeul 8 Opy2oll. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu

1. [Tpumepbl MPOCTHIX MEXaHU3MOB.

2. N3mepenue KI1/] HakIOHHOM MIIOCKOCTH (2/1eKMPOHHAA 0EMOHCIMPAYUSL).

3. N3ydyeHne 3akoHa COXpaHEHHS MEXaHUYECKOW DSHEPruu  (271eKmpoHHAA
demoncmpayus).

®Dponmansvhsie 1abopamopnvie’pabomot u onvimor*
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1. HccnenoBanue ycaoBUl paBHOBECHs pblyara.

8 KJIACC

Pa3nes 6. TenuioBble siBJ1eHHA

OcHogHble NOoNodNCeHUs] MONEKYIAPHO-KUHEMUYeCKOU meopuu Cmpoenus 8eujecmasa.
Macca u pasmepvr amomos u monekyn. Onvimel, noOmeepicoaoujue OCHOBHbLE NOJIOHCEHUS
MONEKYIAPHO-KUHEeMUYECKOU MeopUl.

Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHUH BenlecTBa. Kpucmaniuueckue u
amopprvie mena. OOvAcCHeHUe CBOUCME 2a308, HCUOKOCMEl U MEEPObIX mel HA OCHOBe
NONOJCEHULl  MOJEKYIAPHO-KuHemuyeckou meopuy. CMauyuBaHUE U KANULIAPHbIE AGTEHUSL.
Tennoeoe pacuiupenue u cocamue.

Temnepatypa. Cesazo memnepamypul co CKOPOCMbIO MENIOB020 OBUNCEHUSL YACTIUY.

Buytpennss sueprusi. Cnocodwvl usmeHnenus eHympeHHeu SHepeuu: menjionepeoauda u
coeepuienue pabomul. Buovl mennonepeoayu: menionpogooHOCmMy, KOHBEKYU, U3TYUeHUe.

KonunuectBo Temnotel. Yoenvuas mennoémxocme eewecmea. Tennoobmen u mennogoe
pasHogecue. YpasHnenue mennogoeo banauca.

IInasnenue u omeepoesanue KpUCMAaIIUYECKux geuwjecms. Yoenonas menioma niaeieHusl.
Ilapoobpaszoseanue u konoencayus. Hcenapenue (MC). Kunenume. Voenvnas menioma
napoodpasoeanus. 3a8UCUMOCIb MeMnepamypsbl KUNeHusi om ammocgepHozo 0aeneHusl.
Bnrasicnocmyo 6030yxa.

DHeprus TOIUBA. YoenvHas menioma c2opaHus.

Ipunyunvr pabomvr mennoswvix osucameneu. KII/[ mennogoco osucamens. Tennosvie
ogueamenu u 3auwuma oxkpyxcaoweii cpeovt (MC).

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

Jemoncmpayuu

1. Ha6nronenne 6poyHOBCKOTO JTBUKEHUS.

2. Ha6mronenue quddysun.

3. HaGnronenue siBiieHn cMauuBaHUs ¥ KalTWJUTSIPHBIX SIBJICHUH.

4, Hab6mnronenue TeniaoBoro pacuiupeHus Tel.

5. M3meHnenue paBieHWs raza NpH HW3MEHCHHMHM OO0bEMa W HArpeBaHUM WIH
OXJIAXKICHHH.

6. [IpaBuna n3mMepeHus TeMIepaTypsl.

7. Buael Tenonepenayu.

8. OxnaxiIeHue IPU COBEPIICHUH PabOTHI.

9. HarpeBanue rpu coBepiiieHun paboThl BHEITHUMU CHJIAMH.

10. CpaBHEHME TEIIOEMKOCTEN Pa3INYHBIX BEIECTB.

11. HaOnronenue kumexus.

12. Habnronenue noctosHCTBa TeMIIEpaTyphl MPU TUIaBICHUU.

13. Moaenu TeIUIoBEIX ABUTATEIIEH.

Dponmanvuvle 1adopamopHbvle PAOOMBL U ONbIMbL

1. OneiTel 1O OOHapyXKEHHIO JEHCTBUS CHUJ  MOJIEKYJISPHOTO TMPUTSKEHUS
(21eKmponnan demoncmpayus).

2. OMBITHI 110 BBIPALIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WIIM caxapa.

3. OnbITH IO HAONIOEHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPABIX
TEI.

4, Ornpenenenre KOIMYeCTBa TEIIOTHI PU CMEIIMBAHUU BOJIbI PA3HOM TEMITEpaTyphI.

5. OnBITHI, TEMOHCTPHUPYIOIIHNE 3aBHCUMOCTh JaBIEHHs BO3JyXa OT €ro o0béma u
HarpeBaHUs WU OXJIAKICHUS.

6. Habmroenne n3MeHeHus: BHYTpEHHEH SHEPTUH Tela B Pe3yIbTaTe TeIUIonepe1aun

n pa6OTLI BHCIIHUX CHUIJI.
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7. HccnenoBanue sBICHUS TEINIOOOMEHA IMPU CMEIIMBAHUHM XOJIOJHOW M Topsuen

BOJBI.

8. HccnenoBanue npoiiecca ucnapeHusl.

0. Omnpenenenrne OTHOCUTENIBHOM BIaKHOCTU BO3/IyXa.

Paspnen 7. DilekTpuyeckne 1 MATHUTHbIE SIBJICHUS

Onexmpuszayus men. JIpa pojaa 31eKTpUUYECKUX 3apsiioB. BzaumoeiicTBue 3apsKeHHbIX
TeNl.

DnexTpuueckoe nomue. [lpunyun cynepnosuyuu 31eKmpuyecKux noueti (Ha KauecmeeHHom
ypoene).

Hocumenu snekmpuueckux 3aps008. Inemenmapusiii d1exkmpudeckuti 3apsad. CmpoeHnue
amoma. TIpOBOJHUKN U AUDJIEKTPUKH. 3aKOH COXPAHECHHS DJIEKTPUUECKOTO 3apsija.

DNeKTpUYeCKul TOK. Ycnosus cywecmeosanus snekmpuyeckoeo moka. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
Dnekmpuueckuti moxK 8 HCUOKOCMAX U 2a3aX.

PaboTa 1 MOIITHOCTB AIIEKTPUUECKOTO TOKA. 3axon Jocoyns—Slenya. Dnekmpuueckue yenu
U nompebumenu 91eKMpudecKol sSHepeuu 6 Ovimy. DieKkTpuueckas 1enb. Cuia Toka.
Onektpuyeckoe HampsokeHne. CONpOTHBIEHHWE TMPOBOJHHKA. YOerbHoe conpomusieHue
seujecmea. 3akoH Oma st yuactka 1ienu. [lociemoBarenbHoe W MapauieIbHOE COSTUHEHUE
MPOBOJTHUKOB. Kopomkoe 3amvikaHue.

[ToctostHHbIE MarHuTHl. B3auMoaelcTBUE TOCTOSTHHBIX MAarHuToB. Maenummuoe norne.
Maenumnoe none 3emau u e2o sHawenue ons sHcuznu Ha 3emne. Onvim Ipcmeda. Macnumnoe none
anekmpuiecko2o moxa. lIpumenenue 31eKmpomazHumos 8 mexvuxke. /leticmeaue MazHumMHo20 nois
Ha NPOBOOHUK C MOKOM. JDlekmpoosuecameib NOCMOSHHO20 moKa. Hcnonvsosanue
aekmpooguzamenel 8 mexHU4YecKuUx yCmpoucmeax u Ha mpaucnopme.

Onvimvl  Dapaodes. Henenue snekmpomacnumuou  unoykyuu. Ilpasuno Jlenya.
Onexmpozcenepamop. Cnocodvl nomyyeHus 31eKMpuyecKoli dHepeuy. INEKTPOCTAHLUU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu

1. DIeKTpu3anus Tell.

2. JIBa poja 3MEeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHIE 3apsyKEHHBIX TETl.
3. YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

4. DIIeKTpOoCTaTUUYECKasi MHIYKIIHSL.

5. 3aKOH COXpaHEHHUS IIEKTPUUECKUX 3apSAI0B.

6. [IpoBOTHUKY U TUAIIEKTPUKH.

7. MopenupoBaHue CHIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

8. HcTouHMKY TOCTOSIHHOTO TOKA.

0. JleficTBUS 3TIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUI TOK B )KUIKOCTH.

11. I"a30BbIit pa3ps.

12.  H3mepeHue cujbl TOKa aMIIEPMETPOM.

13.  H3MepeHue 3IeKTpUUECKOro HaIpsHKEHHS BOJIBTMETPOM.

14.  Peocrar u Mara3uH CONPOTHUBIICHUI.

15.  B3zaumopelicTBHE MOCTOSIHHBIX MAarHUTOB.

16.  MonaennpoBaHre HEBO3MOXKHOCTHU pa3eIeHUs MOJI0OCOB MarHUTa.
17.  MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
18. OmneIT Dpcrena.

19. MarnuTtHo€ 1noJie ToKa. DJIEeKTPOMarHmr.

20.  [elicTBME MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

21. DNEeKTPOABUTATENb MIOCTOSSTHHOTO TOKA.

22.  HccnenoBaHue IBICHUS 3JEKTPOMArHUTHOW WHTYKIUU.

23.  OnsbiTel Papajes.
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24.  3aBUCHMOCTb HalpaBJIEHUS UHAYKIIMOHHOIO TOKA OT YCIOBUI €r0 BO3HUKHOBEHUSI.
25.  DnexTporeHepaTop NOCTOSHHOTO TOKA.
@ponmanvusle 1ad0OpamopHbvie padomuvl U ONbINbL

1. OnBITHI 10 HAOTIOACHUIO AJICKTPU3ALNN TEJl MHAYKIIUEH U IPH COTIPUKOCHOBECHHUH.
2. HccnenoBanue neicTBUS SIEKTPUIECKOTO OIS HAa TIPOBOJHUKH U AUAICKTPUKH.
3. COopKa 3/1eKTpUYEeCKOM LIeTIH U U3MEPEHNE CUIIBI TOKA B €€ Pa3JIMYHbIX YUACTKaX.
4. N3mepenune HanpspKeHUs Ha Pas3IMYHbIX y4acTKaX dJEKTPUYECKOM LS.

5. M3mepeHne cuibl TOKa U €ro peryJIupoBaHUE PEOCTaTOM.

6. N3mepenue conpoTHUBIICHHS IPOBOJHUKA IIPY IIOMOIIM aMIIEPMETPa U BOJIBTMETPA.
7. Onvimbl, OeMOHCMpUpYIOWUe 3A8UCUMOCTb  DNEKMPULECKO20 CONPOMUBTEHUS

npoeodHuKa om ezo ()]lllebl, nﬂomadu nonepevHoco cedyerus u mamepuaida.

8. IIposepka npasuna cnodxcenus HanpAXCeHUul npu NOC1e008ameNbHOM COeOUHEHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 015 cunvl moxa npu napaiienbHOM coeOUHeHUU Pe3Ucmopos.

10.  Ompenenenue pabOThI SAEKTPUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11.  OmpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha pE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI  TOKa, WJAYIIETO 4Yepe3 JamIouKy, OT
HaIlpsDKEHUs Ha HEW.

13. Hccnenosanne MaroHuTHOTO B3aUMOCHUCTBHS IOCTOSTHHELIX MAarHUTOB.

14.  M3yuyeHune MarHUTHOTO TOJSI MOCTOSTHHBIX MAarHUTOB TPH MX OOBEIWHEHUH H
paszeneHun.

15.  HccnenoBanue OeiCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

16. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI B3aUMOJCHCTBHUS KaTYIIKH C
TOKOM WM MarHuTa OT CHJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIIKE.

17. N3ydenune neicTBUs MarHUTHOTO TOJIS Ha MPOBOHUK C TOKOM.

18.  Usyuenue pabomwi s1ekmpooguecames.

19. N3mepenue KII/] anekTpoiBUraTeabHOM YCTAHOBKH.

20. OnbITHI IO UCCIIEIOBAHUIO SIBIICHUS SJIEKTPOMArHUTHON MHIYKIIUH: UCCIEA0OBAHUE

W3MCHCHHUN 3HAUCHUS 1 HaIlrpaBJICHUA HHAYKIMOHHOI'O TOKA.

9 KITIACC

Paznen 8. Mexannueckue siBJICHUSA

Mexanuueckoe nBwxeHue. MartepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBIKEHMS. PaBHOMepHOe NpsMOJIMHEWHOE JBWXeHue. Hepasnomepnoe
npamonunelnoe oOsudcerue. CpemHSSt U MSHOBEHHAS CKOPOCMb mend NpU HEpAGHOMEPHOM
O0BUIICEHUU.

Yckopenue. Pasnoyckopennoe npamonunetinoe ogudicernue. CBo6oaHOE maieHue. Onvimol
Tanunes.

Jluneiinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopenue.

ITepBhiit 3axkoH Hprorona. Bropoii 3akoH Herorona. Tperuii 3akoH Herortona. [lpunyun
cynepnosuyuu Cuil.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus. cuna mpeHus CKOIbHCEeHUs, CULA MPeHUs.
NoKos, Opyaue UOobl MPEeHUsL.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpEHHE CBOOOJHOTO TMaJeHUS.
Heuocenue naanem eoxpye Coanya (MC). Ilepsas xocmuueckas cxkopocms. Hesecomocmv u
nepezpy3Ku.

PaBHOBecHe mMaTepualbHON TOUKH. AOcontomHo meépooe meno. Pasnogecue meépoozo
mena ¢ 3aKpeniéHHol ocvio epawjenus. MOMEHT cunbl. [lenmp msasxcecmu.

Nmnynse Tena. Hzmenenue umnynvca. Mmnynsc cunvl. 3aKOH COXPAHEHHS MMITYJbCa.
PeaktuBHoe nBmxenue (MC).
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Mexanunueckast pabota U MOIIHOCTh. PaboTa cui TsokecTH, ynpyeocmu, mpenus. Céazv
9Hepeuu u pabomei. IloTeHIMaNbHAsT SHEPTHs Teia, MOJHATOrO HAJ MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas snepeus corcamoti npyxcunvl. Kunetnueckast sHeprust. Teopema o Kunemuueckou
9Hepauu. 3aKOH COXPAaHEHUsI MEXaHUUECKON SHEPIUH.

Jemoncmpayuu
1. Habntoienne MexaHn4ecKkoro JBM)KEHUS T€J1a OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
2. CpaBHeHue MyTel U TPAEKTOPUI IBMKEHHS OHOTO U TOT'O K€ TeJIa OTHOCUTEIBHO

PAa3HBIX TEJI OTCYETA.

3. N3mepenue ckopoCcTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUS.

4. HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JABMKEHUS.

5. Habntoienue ABM>KEHUS Tena M0 OKPYKHOCTH.

6. Habntonenne MexaHMYECKUX SIBICHHMM, NPOUCXOASIIUX B CHUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHLHO KaOMHETa (DU3HKH.

7. 3aBUCHUMOCTb YCKOPEHHMSI TeJla OT Macchl TeJla U IEUCTBYIOIIEH Ha HETO CHUIIBI.

8. Habntoienue paBeHcTBa CUJl IPU B3aUMOIEHCTBUU TEJl.

0. N3menenue Beca Tena npu yCKOPEHHOM JBUKECHHH.

10.  Ilepenaua umnysnbca Npu B3aUMOJCHCTBUU TEN.

11.  IlpeoOpazoBaHus S3HEPrUH MPU B3aUMOIEHCTBUHU TEI.

12. CoxpaHeHne UMITyJIbCa IIPU HEYITPYTOM B3aWMO/JICHCTBUH.

13. CoxpaHeHue UMITyJbCa IPU a0COTIOTHO YIIPYTrOM B3aWMOAEHCTBUU.

14. HaGnronenne peakTHBHOTO JIBHKCHHS.

15.  CoxpaHeHHe MEXaHUYECKOM HEPTUU MTPHU CBOOOJHOM MAJCHUH.

16.  CoxpaHeHME MEXaHMYECKOW OHHEPrMHM MpH [BIWKEHUH Teja TMOoJ JeHCTBUEM
MPYKUHBI.

Dponmanvusle 1a60pamopHvle padomovl U OnbIMbl

1. Koucmpyuposanue mpakma o0na paseona u OanbHeuuieco pagHOMEPHO20
0BUIICEHUS WAPUKA UTIU METIeHCKUL.

2. Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHs OpyCcKa WIIM ABMKEHUS IIapUKa 10
HAKJIOHHOH TUIOCKOCTH.

3. OrnpezneneHrne yCKOpPEHHs Tesla P PABHOYCKOPEHHOM JIBMXKEHHMH 110 HAKJIOHHOU
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBUYKEHUU
0e3 HauaIbHOU CKOPOCTH.

5. HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHHSI CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOIO
JaBJICHUSI.

6. Omnpenenenne ko3 duiineHTa TpeHus: CKOIbKEHUS.

1. Onpenenenue KECTKOCTU MPYKUHBI.

8. Omnpenenenue pabOThl CUIBI TPEHHUS MPH PABHOMEPHOM JIBIJKCHHUHU Tella IO
TOPU30HTAJIBHOM TOBEPXHOCTH.

9. Omnpenenenue paboThl CUIbl YIPYrOCTH MPH MOIbEME I'py3a € UCHOJIb30BAHUEM
HEMOABMXKHOTO U MOJIBIXKHOTO OJIOKOB.

10.  M3yuenue 3aKkOHA COXpAaHEHUS YHEPIUH.

Paznen 9. Mexannuyeckue Koj1e0aHUs U BOJHbI

KonebarenbHoe aBuxeHune. OCHOBHBIE XapaKTEPHUCTUKH KOJIGOAHMIA: MEPHOJ, 4acToTa,
amruuTyna. Mamemamuueckuii. u npyscunnvlii  masmuuxu. I[Ipespawenue snepeuu npu
KoJIebamenbHoOM OBUNCEHUU.

3aryxaromue konedanus. BeinyxaeHHbIe KoneOanus. PezoHaHc.

Mexannyeckue BoOJHBI. CBOWMCTBa MEXaHHYECKUX BOJNH. [Ipodoivhbie u nonepeurvie
80/1HbL. J[[TUHA 80/IHbL U CKOPOCMb €€ pacnpocmparenus. Mexanuueckue 801Hbl 8 meEPOOM mele,
ceticmuueckue gonatwvl (MC).

3ByK. I pomrxocmos 38yKa u evlcoma mona. Ompasicenue 38yka. Mngpassyk u yiempazeyx.
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Jemoncmpayuu

Habnronenue xonebanuii Tes Mo AEHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienue BIHYKICHHBIX KOJICOAHHI U PE30HAHCA.

PaCHpOCTpaHeHI/Ie MMPOAOJIBHBIX U IMOICPCUHBIX BOJIH.

HaGumro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCcTHUECKHUI pEe30HaHC.

@poumansvrsle 1a6OPAmMoOpHBLE pAGOMbL U ONBLINBL

R

1. Omnpenenenre 4acToThl U IEpHo/ia KojaeOaHui MaTeMaTHYECKOro MasiTHUKA.

2. Onpenenenve 4YactoThl W Nepuojaa KosieOaHUMl MPYKUHHOTO MasTHHKA
(271eKmpoHHan Oemoncmpayus).

3. HccnenoBanne 3aBUCUMOCTH TEpUOJa U YacTOThl CBOOOJHBIX KOJI€OAHUM
HUTSHOTO MasiTHUKA OT €T0 JUTMHBI.

4. HccnenoBanue 3aBUCUMOCTH TepuojAa KojieOaHUM MPYKMHHOTO MasTHUKA OT
MACChI Ipy3a (371eKMmPOHHAA 0EMOHCMPAUUSL).

5. [IpoBepka HE3aBUCUMOCTH MEepUOJIa KojaeOaHui Ipy3a, NOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnepITHI, AEMOHCTPUPYIOLUIUE 3aBUCHUMOCTh IEpHOJia KojeOaHuN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. N3mepenue yckopeHust CBOOOTHOTO MaJIEHUS (271eKMPOHHAA 0eMOHCIPAYUSL).

Pa3nen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

DNeKTpOMarHUTHOE MoJje. DIeKTPOMarHUTHbIE BOJHBL. C8olicmea 31eKmpoMacHUmmbIX
goan. Lllxana anekmpomacnummusix 601H. Mcnonvzoeanue 31eKmMpoMAacHUMHbBLX 80JIH O COMOBON
CBsA3U.

DneKkTpoMarHuTHas nmpupoa ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BosHOBEIE CBOIICTBA CBETA.

Dponmanvhsie 1abopamopuvie’ pabomol u onvimor’

1. N3ydyeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOMJIBHOIO
TenedoHa.
1. W3ydeHue ABICHUN SIEKTPOMArHUTON UHIYKIHHU.

Pa3nen 11. CBeToBLI€e SIBJEHUS
JlyueBas monens cera. Mctounuku ceeta. llpawmonunetinoe pacnpocmpanenue ceema.
3ammenus Connya u Jlynor. Otpaxkenue cBeta. [lnockoe sepkano. 3akon ompadicenus ceema.
[Ipenomnenne cBera. 3akoH NpeslOMJIEHUs cBeTa. [lonnoe eHympennee ompadiceHue
ceema. Hcnonv3oanue noiH020 HYMpPEHHe20 OMPAadiCeHUsl 8 ONMUYECKUX C8emo8o0ax.
Jlunza. Xox mydeit B nuH3e. Onmuueckas cucmema ¢homoannapama, MUKPOCKONA u
meneckona (MC). [ nas kax onmuueckas cucmema. bauzopykocms u 0anvHo30pKocmb.
Pasznooicenue 6enoco ceema 6 cnekmp. Onvimvl Hotomona. Cnooicenue cnekmpaibHulx
yeemos.
Jemoncmpayuu
[IpsiMonMHENHOE pacTIpOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHyeckuii CBETOBOI.
Xon nyueit B cobuparomieit JuHse.
XoJ JIydel B pacCenBaroLeH JIMH3E.
[Tomyuenue n300pakeHH ¢ TOMOIIBIO JINH3.

O NN W=
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9. [punnun neiictBus oroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
10.  Mogens rnasa.

11.  Paznoxenue 6e10ro CBETa B CIIEKT.

12.  Tlomydyenwue GeOro CBETa MPHU CIOKCHUH CBETA PA3HBIX IIBETOB.

@ponmanvusle 1a00pamoprvle padomul u OnvIMbL

1. HccnenoBanue 3aBHCUMOCTH YTila OTPa)XEHUS CBETOBOTO JIy4da OT yIJia TaIeHHs.

2. N3ydenne xapakTepuCcTUK U300pakeHUs [TpeIMeTa B INIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCUMOCTH yIIIa IPEIOMIICHHUSI CBETOBOTO JIyda OT yIJIa IaieHus
Ha TPAHHUIE «BO3TYX—CTEKIION.

4. [Toygenune n300pakeHMI ¢ TOMOIIBIO COOMPAIOIICH JIMH3HI.

5. Omnpenenenne (HOKYCHOTO PACCTOSIHUS W ONTHYCCKON CHIIBI COOMPAIOIICH JTHH3BI
(271eKmponHan 0emoncmpayus).

6. OMBITHI 10 Pa3JI0KEHUIO OETIOTO CBETA B CIIEKTP (2/1eKMPOHHAA 0EMOHCIMPAYUS).

7. OmnBITH IO BOCHPHUSATHIO [[BETA MPEIMETOB MPH UX HAOIIOJCHUN Yepe3 I[BETOBEIC
(GWIBTPBIL.

Pa3nen 12. KBantoBble siBJeHUsI

Onvimul Pezepghopoa v TumaneTapHas MoJienb atoMa. Mogenb atoma bopa. Hcenyckanue u
noznowjenue ceema amomom. Keanmai.

PanmnoaktuBHOCTD. Anbgha-, bema- u ecamma-uznyyenus. CTpOEHUE aTOMHOTO Spa.
Hyxknonnas moodenv amomnozo sopa. Hzomonwi. Paouoaxmuenvie npespawjenus. Ilepuoo
noypacnada amomHusix soep.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsSI0BOTO W MacCOBOro uwucen. Peaxyuu
cunmesa u denenus soep. Mcmounuxu snepeuu Coanya u 36¢30 (MC).

Snepnas sHepretuxa. /lericmeus paouoaKmueHwvlX U3IYHEHULl HA HCUBbLE OP2AHUIMbL

(MC).

Jemoncmpayuu

1. CrexTpbl U3Iy4eHUs U TOTJIOMICHUS.

2. CrexTpbl pa3InyHbIX Ta30B.

3. CnekTtp Bogopoa.

4. Hab6nronenue tpexoB B kamepe BuibcoHa.

5. PaGota cuérunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJIYKTOB.

Dponmanvusle 1ab60pamopHvle padomovl U OnviMsl

1. HccnenoBanue TpeKoB: U3MEPEHHE PHEPTUU YACTULIBI IO TOPMO3HOMY MIyTH (110
doTtorpadusm) (1eKmpoHHan 0emMoHCmpayus).

2. N3mepenue pagnoaktuBHOTO (GoHA (I1eKMPOHHAA deMOHCmPayus).

IHoBTOPHUTEILHO-00001IAKOIIMIA MOTYJIb

[ToBTOpUTENBbHO-0000MAOIIMK ~ MOIYAb MpEAHAa3HA4YeH s CHCTeMaTU3aluu U
0000111eHUS TPEIMETHOTO COACPIKAHUS U OIBITa AEATEILHOCTH, MPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (PU3UKH.

[Ipy wu3ydeHMM JAQHHOTO MOJIYJIS PpEATU3YIOTCS M CHUCTEMAaTU3UPYIOTCS  BHUBI
NEeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX PE3ylIbTaTOB 00ydeHUs, (popMHpyeTcs ecTeCTBEHHO-HaydHas
TPAMOTHOCTb: OCBOEHHUE HAYYHBIX METOJOB HCCIIEJOBAHUS SIBICHUU MPUPOJBI U TEXHUKH,
OBJIaJICHUE YMEHUSIMH OOBSICHATH (PU3MUECKUE SIBJICHUS, TPUMEHSS MOJTyYeHHbIC 3HAHUS, pelIaTh
3a/1ayy, B TOM YHCJI€ KaU€CTBEHHbBIEC U HKCIIEPUMEHTAJIbHBIE.

[IpuHUMNIMAIBHO AESTENBHOCTHBIN XapakTep AAHHOTO pa3jelia peaiu3yercs 3a CU€T Toro,
YTO yYalllUeCs BHIMOJIHAIOT 3aJaHusl, B KOTOPbIX UM MPEIaraeTcs:

" Ha OCHOBE MMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (U3NUYECKUE SBICHHUS

B OKpYKaloIllel MPUPOJIE U TOBCEIHEBHOM KU3HHU;
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" HCIOJIB30BATH MO/ PYKOBOJCTBOM I1€1arora Hay4YHble METO/Ibl UCCIENOBAHUS (PU3UYECKIX
SIBJICHUM, B TOM 4MCJIE JUIsl IPOBEPKU TMIIOTE3 U MOIYyYEHUS TEOPETUYECKUX BBIBOJIOB;

* OOBACHATH C ONOPON HAa JUIAKTUYECKUIl Marepual 1ociie OOCYKIEHHUsS C I1el1arorom
Hay4HbIE OCHOBBI Han0oJiee BaXKHBIX J0CTH)KEHUI COBPEMEHHBIX TEXHOJIOTUH, HalpuMep,
[IPAKTUYECKOTO MCIOJIb30BaHUS PA3JIMYHBIX HCTOYHMKOB DHEPIMM HAa OCHOBE 3aKOHa
IIPEBPALICHUSA U COXPAHEHMS BCEX U3BECTHBIX BUOB SHEPIUU.

Kaxxpgas W3 TeM JaHHOTO pasfena BKIIOYAeT DSKCIEPUMEHTAIBHOE MCCIEA0BAHNE
00o0mIaronero xapakrepa Ha YCMOTPEHHE Iefjarora U npu ero nomomu. Pasznen 3aBepraercs
IIPOBEJICHUEM IMarHOCTUYECKON U OLIEHOYHOM paboThl 3a Kypc OCHOBHOM IIKOJIBI.

III. IINIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

B nienmom pesynbraThl ocBoenust oOydarommmucs ¢ 3I1P yaeOnoro npenmera «Duznkay
JOJKHBI COBIIAJaTh C pe3ysibTaTaMU MPUMEPHOI paboueil mporpaMMbl OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

Haubonee 3HauMbIMU SBISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALUSA K O0YUEHUIO U LIeJICHAIIPABIICHHON 1T03HABAaTEIbHOM 1A TEIbHOCTH;

yCTAaHOBKa HA OCMBICIIEHHE JIMYHOTO OMbITa, HAOMIONEHUH 3a  (U3NYECKUMU
HKCIIEPUMEHTAMU;

yCTaHOBKa Ha OCMBICIIEHUE PE3yJIbTaTOB HAOIIOAECHUH 32 IPUPOJHBIMH M TEXHOT€HHBIMU
SBJICHUSIMM € TIO3ULIUM (PU3UYECKHX 3aKOHOB;

CIOCOOHOCTh OLIEHUBATh MIPOUCXOIAIINE U3MEHEHUS U UX MOCIEICTBHS; POPMYIUPOBAThH
U OLIEHUBATh PUCKU, (POPMHUPOBATH OIIBIT;

MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AEATENbHOCTh (TpU
COBMECTHOM BBINIOJTHEHUH JIA0OPATOPHBIX MPAKTUYECKUX padoT);

YMEHHUE pa3inyaTh yueOHbIe CUTYyalluH, B KOTOPBIX yuamuiics ¢ 3I1P moxer aelicTBOBaTh
CaMOCTOSITEJIbHO, M CHUTYaIlH, I/Ie CJIEAYeT BOCIIOJb30BAThCS CIPAaBOYHON HMHpopMaiuein u
JPYTHMH BCIIOMOTATENIbHBIMU CPEACTBAMY;

CMOCOOHOCTh TNPHHHUMATh pELIEHHE B JKU3HEHHONW CHUTyallMM Ha OCHOBE IIepeHoca
MOJIyYEHHBIX B X0J1¢ 00y4eHHUs1 (PU3NUECKUX 3HAHUIN B aKTyaJbHYIO CUTYalIUIO;
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CIOCOOHOCTh COONIOAaTh B MOBCETHEBHOM XU3HM TpaBWJIa JTHUYHOW O€301MacHOCTH Ha
OCHOBE NMOHUMAaHUS (PU3MUECKUX SIBICHUHN U 3HAHUS 3aKOHOB (DH3HKH;

YMEHUE KPUTHYECKU OIICHUBATH MOJIYYCHHYIO OT cOOeceHUKA WH(OPMAIHIO, COOTHOCS
ee Co 3HaHHWEeM (PU3MUECKUX 3aKOHOB;

CIIOCOOHOCTH TepeiaTh CBOM COOOPaKEHUS, YMO3AKITIOUCHHUS TaK, YTOOBI OBITh MOHSTHIM
JIPYTUM 4Y€JIOBEKOM,;

aJIeKBaTHOCTH IMOBEJICHHSI 00YJaOUIETOCs C TOYKH 3PEHHUS OTIACHOCTHU WIIA O€30TIaCHOCTH
ISt ce0st MUK JIJTs1 OKPY’KAIOIIHX;

YBa)KEHUE K TPyLy U pe3yJpTaTaM TPYIOBOU AEATEIbHOCTH;

yrIyOJIeHHEe TPEICTABICHUH O IENIOCTHONW KapTHHE MHpa Ha OCHOBE MPHOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUM U MPAKTUYECKUX YMEHUH.

METANIPEAMETHBIE PE3YJIbTATbI

Ognadenue ynugepcanbHolMu yueOHbIMU NOZHAGAM ENIbHBIMU 0CUCH GUAMU:

BBISIBJISITH IPUYHHBI U CIIEICTBUS TIPOCTHIX (PU3MUECKUX SIBICHUH;

onpenenaTh (U3NYEeCKue TOHATHS, CO3/1aBaTh OOOOIIEHHsS, yCTaHABIMBATh AHAIOTHH,
KJIaccu(UIMpPOBaTh, CAMOCTOSITETILHO BBHIOMPATh OCHOBAHUS W KPUTEPUU JUIS KIACCHU(PHUKAIINH,
WCTIOJIB3Ys CIIPABOYHYIO0 WH(POPMAIIHIO U OTHUPAsICh Ha aJTOPUTM Y4eOHBIX JICHCTBHIA;

YCTaHABJIMBATh TPUYHMHHO-CJIC/ICTBEHHBIE CBS3HM, CTPOUTH JIOTUYECKOE PACCYKICHHE,
YMO3aKIItOYeHne (MHIYKTUBHOE, JACAYKTUBHOE, TI0 aHAJIOTHH) W JIeNaTh BBIBOJBI IIO]I
PYKOBOJICTBOM TIE/Iarora;

MCKaTh WIIK OTOMPATh MHPOPMAIUIO WIIN TAHHBIE M3 HCTOYHUKOB C YYETOM MPEII0KEHHON
y4eOHOM 3a7a9d U 3aIaHHBIX KPUTEPUEB.

CO3/1aBaTh, NMPUMEHATh U NMPEoOpa30BbIBATE 3HAKM M CHUMBOJIBI, MOJAEIM U CXEMBI UL
peleHus yueOHbIX M M03HABaTEIbHbIX 33/1ay;

C IIOMOIIBIO NEAarora Wik CaMOCTOATENIBHO MPOBOAUTE OIIBIT, HECJIOKHBIH SKCIIEPUMEHT
M0 YCTAHOBJICHUIO 0COOCHHOCTEH (PU3NUECKOTO 0ObEKTA WIIH SIBJICHUS;

npeoOpa3oBbIBaTh HHGOPMAIIHIO U3 OJTHOTO BUA B IPYro# (TaOauIly B TEKCT U TIP.);

yCTaHaBJIMBaTh B3aMMOCBS3b (PU3MUYECKUX SBICHUM U IPOLIECCOB, MCIOJB3Ys alTOPUTM
y4eOHBIX JICHCTBHIA.

Ognadenue ynugepcanbHolMu yueOHbIMU KOMMYHUKAMUGHBIMU 0l CMEUAMU:

OCO3HAHHO HCIOJIb30BATh PEUYEBHIC CPEJICTBA B COOTBETCTBHUHM C 3aJaueil KOMMYHUKAIUH
U1l BBIPQ)KEHUSI CBOMX MBICIIEN U OTPEOHOCTEH JUls IUTAHUPOBAHUSI CBOEH JIEATENbHOCTH;

OpraHu30BBIBaTh Y4eOHOE B3aMMOJEHCTBHE B TIpynne (OmpenensTh oOlmue ey,
pacrpenesaTh poiy, J0r0BapuBaTLCS APYT C IPYroM U T. [1.).

LIEJICHANPABICHHO HCIOJb30BaTh HH(GOPMALIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTHH,
HE00XOAMMBIE JJIS PEIICHUs YUeOHbIX U MPAKTUUECKUX (PU3NYECKUX 3a/1a4;

OpPraHu30BBIBATh YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTENIEM U
CBEpCTHUKAMHU B IIpoliecce 3aHATUH (HU3UKOM.

Osnadenue yHueepcanbHbiMu YUeOHbIMU PEYIAMUGHBIMU OCUCH EUAMU:

MIOHUMATh 1IeJIM €CTECTBEHHOHAyYHOTOo OOy4eHMsI, CTaBUTh U (POPMYIUpPOBaTh A ceOs
HOBBIE 33/1a44 B y4yeOe 1 N03HaBaTeIbHOM JIEATETbHOCTH;

oOHapyxuBaTb M (QOPMYIUpPOBaTH Y4E€OHYIO MpoOieMy, ONpeAessATh Leidb Y4eOHOMH
NeATeNbHOCTH;

CaMOCTOSITEJIbHO WJIM C MOMOIIBIO YUYHUTENs IUIAHUPOBATh IYTH JOCTHXKEHUS LieJel B
(GU3NYeCKUX HKCHEPUMEHTaX, B TOM YHCIIE albTEepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hauboiiee
3 peKTHUBHBIE CIIOCOOBI pelIeHUs] YUeOHbIX U TIO3HABATENbHBIX 33/1a4;

COOTHOCHTb CBOM IpAaKTHUYECKHE JEHCTBHS C IUIAHUPYEMBIMHM pe3yJdbTaTaMu,
OCYIIECTBISATH KOHTPOJIb CBOCH NESATEIHHOCTH B MPOLIECCE JOCTIKEHHS pe3yibTaTa, ONpeaessTh
crocoObl AEHCTBUI B paMKax MpPEUIOKEHHBIX YCIOBUH M TpeOOBaHUI, KOPPEKTHPOBATH CBOU
JIEWCTBUS B COOTBETCTBHH C U3MEHSIOLIECICS CUTYalHel;
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MPaBUIBHOCTh BBINOJHEHUS HSKCIEPUMEHTAIbHON Yy4eOHOW 3ajmauM, COOCTBEHHBIC

BO3MOKHOCTH €€ PCILICHU,

BJIAICHUC OCHOBAMU CAMOKOHTPOJISA, CAMOOLICHKHU, ITIPUHATHA pemeHHﬁ H OCYHICCTBJICHUA

OCO3HAHHOTO BbIOOpA B y4EOHOM U MO3HABATEIBHOU JIEATEIBHOCTH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYyallMy U IIpeaJIaraTh IJIaH €€ U3MEHEHNUS,
MPEBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHNU Y4eOHOH 3a1a4u;
OCO3HABaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT.

HNPEIMETHBIE PE3YJIBTATbBI
TpeOGoBaHus K IpeAMeTHBIM pPe3yJ1bTATAM 0CBOeHHs YUeOHOro npeamera «Duznkay,

pacnpe/ieJieHHbIE N0 To1aM 00y4eHHs

Pe3ynbratel o rogam GopmMyaupyrOTCs 10 MPUHIMITY T00aBICHUS HOBBIX PE3YJILTATOB OT

rojia K roay (pe3ysbTaTbl O4€pPEHOTO rojia M0 YMOJTYAHHUIO BKIIFOUAIOT PE3YIbTaThl MPEABITYITNX

JeT).

7 KJIACC

[IpenmeTHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y

o0yyaroumxcs yMeHHIH:

OpUEHTUPOBATHCS B MOHATHUIX U ONEPUPOBATH UMHU Ha 0a30BOM ypoBHE: (uznueckue u
XMMHUYECKHE SBJICHMS; HaAOMIOJEHHE, HKCIHEPUMEHT, MOJeNb, TUIOTe3a; E€IMHUIIBI
(u3nuecKux BEJIWYUH; aTOM, MOJIEKYNa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE); MEXaHWUYECKOe [BIDKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPAeKTOpHUs, paBHOJEHCTBYIOmAs cui, Jaedopmarus (ympyras,
IJIaCTUYECKas), HEBECOMOCTh, COOOIAIONINECS COCYIbl, C OMOPOM Ha AMIAKTUYECKHUIl
MaTtepuan

paznuuath siBieHus (AudQy3us; TEMI0oBOE JBM)KCHHE YACTHUI[ BEIIESCTBA, PAaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE IBM)KCHME; WHEPLUS; B3aUMOJCHCTBUE TeN; pasHosecue
MeEPObIX Mmesl ¢ 3aKPeniéHHOl 0Cbl0 8paujeHus; Tiepenada JaBJIeHHs TBEPABIMU TEIaMH,
KUAKOCTAMU U Ta3amMH; arMocdepHOoe JaBlieHHe; IUIaBaHUWE Tell; MPEeBPALICHUS
MEXaHUYECKOM PHEPIruM) Mo OMUCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIUX  JaHHOe  (U3MYECKOE  SBJIEHUE, TIIOCJIE  IPEIBAPUTEIILHOTO
00CYXJIEHHS C MeJaroroM;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUECKUX SIBJICHHUM B OKPYKAIOIIEM MUPE, B TOM
yucie (u3nYecKue BJICHUS B IPUPOJIE: MPUMEPHI IBHKEHUS C Pa3IMYHBIMU CKOPOCTIMU
B JKMBOUM M HEKUBOU MpuUpOe; NEeHCTBUE CHIIBI TPEHUS B MPUPOJIEC U TEXHUKE; BIUSHUE
aTMOC(epHOTro JaBIICHUS HA KUBOUM OPraHMU3M; IJIaBaHUE PbIO; phIUuark B TEJIE YEIOBEKa,
MpU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a7jauyy B y4eOHYIO, BBIACISATH CYILECTBEHHBIC
CBOMCTBa/MpU3HAKN (PU3NYECKUX SBICHUN C MMOMOIIIBIO NIEAarora;

OTHCHIBATh M3yYCHHBIE CBOMCTBA Tel U (PU3WYECKUE SBJICHUA, UCIOIb3Yd (hU3HUECKUe
BENUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CUJIa YIIPYTOCTH, CUJa TSKECTH, BEC Tefa, cujla TPEHHsl, JaBieHue (TBEPIOro
Tena, JKUIKOCTH, Ta3a), BRITATKMUBAIOIIAs CHJla, MEXaHUYecKas paboTa, MOIIHOCTb, TIEY0
CHJIBI, MOMEHT CHJIbl, KOA(Q(PUIUEHT NOJIE3HOTO JeHCTBUS MEXaHU3MOB, KWHETHYECKas U
MOTEHIIMATBHAS DHEPTHsI) C OMOPOI Ha CXeMY; MPHU OMUCAHUU PACKPHIBATh (PHU3UUECCKHI
CMBICTT HCIIOJIb3YEMBIX BEIWYMH, UX OOO3HAUYEHHUS M EIUHUIBI (PU3NYECKUX BEIMYUH,
Haxooums opmynsl, ceaAzvisarOwue OAHHYIO QU3UYECKYI0 GeIUYUHY ¢ OpyeuMu
BEIUYUHAMY, CMPOUMb 2PAQUKU UZYYEHHBIX 3a8UCUMOCIEl (OUIUYECKUX BeTUYUH C
OTIOPO¥ Ha TUAAKTHYECKUN MaTepHal;

XapaKTepr30BaTh CBOWMCTBA Tell, (U3NYECKHE SIBJICHUS U MPOIIECCHI, UCIONIB3Ys MpaBuiia
CIIOKEHHUS CHJI (BIOJb OJHOM mpsAMoit), 3akon Iyka, 3axon Ilackans, 3akon Apxumeoa,
npasunio pasHosecus pviuaza (b10xka), «3010moe npasuoy» Mexanuku, 3aKOH COXpaHEHHS
MEXaHMYECKOM SHEpruM; IMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA H
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3anuUcvLIBAmMb €20 MAmeMamuyecKoe Gvlpaxcenue noo pPYyKo8OOCMBOM neoazo2a ¢
obcyaicoeHuem niana pabomol;

OOBSICHATH (pU3MUYECKHE SIBICHUS, POLIECCH] U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYyallMll NPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: MpU IMOMOLIY IE€larora BbISBISATH
MPUYUHHO-CIICJICTBEHHBIE CBS3M, CTPOUTHh OOBSICHEHHE M3 |—2 JOTWYECKHUX IIaroB C
oropoil Ha 1—2 HM3y4eHHBIX CBOHCTBA (PM3UUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pelmath THUIOBbIE pacy€THbE 3aJaud B lJelicTBME ¢ ONOpPOH Ha alIropuTM,
[IPEIBAPUTENILHO Pa300paHHbIi COBMECTHO € IIEAAroroM, UCIOJIb3ys 3aKOHBI U (POPMYJIbI,
CBsI3bIBarOIIME (PU3MYECKHE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 33au 3allMChIBATh
KpaTKoe YCJOBHE, IOJCTABIATh (PU3WdYecKue BETMYMHBI B (OPMYIBI M TPOBOJIUTH
pacuérhl, HAXOIUTh CIIPABOYHbIE JaHHbIE, HEOOXOIUMBIE JUIs pELIeHMs 3a/1a4, OIIEHUBATh
PEATMCTUYHOCTD MOTYYCHHOUN (PU3UYECKON BEIIMUUHBI;

pacrno3HaBaTh MpoOIEeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOUIN (PU3NYECKHUX METOJIOB
MIOCJIE MIPEIBAPUTENILHOTO OOCYXACHUS C IEAAroroM; Ipy MOMOIIY Me/larora B ONMMCaHUuU
WCCIIEIOBAHUS BBIJIENSATH IPOBEPAEMOE MPEANOIOkKEeHUe (TUnoresy), ¢ OMOpol Ha
TUIAKTUYECKUH MaTepuai pa3iuyaTh W HHTEPIPETHPOBATh IOIYYEHHBIM pe3yibTart,
HaXOJUTb MOCIIe 00CYK/IEHUS C TIeJaroroM OIMKUOKHY B X0OJI€ OIBITA, JIENaTh BBIBOJIBI IO €T0
pe3ynbpTaTam;

YMETh HaXOJWUTh C MCIOJIb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHI 110
HaOmoIeHNI0 (PU3NUEeCKUX SBICHUN WM (U3UYECKUX CBOMCTB Tesl: (POpPMYIHpPOBATh
MIpoBepsieMble TPEINOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPENI0KEHHOIO 000py10BaHUS
C OMOpON Ha cXeMy, 3aluChiBaTh XOJ OMNbITa W (OPMYIUPOBATH BBIBOJBI O]
PYKOBOJCTBOM IEAArOra;

BBITIOJIHAT MPSIMbIE M3MEPEHUsl PAcCTOSHUS, BPEMEHM, MAacchl Tena, o0bEMa, CHIIbI U
TEMIEPATyphl C HCIOJIb30BAHMEM AaHAJOTOBBIX M LHU(POBBIX MPUOOPOB € OMOPOM Ha
QITOPUTM; 3alUChIBaTh IMOKa3aHUs NpUOOpPOB € y4€TOM 3aJaHHON aOCOJIIOTHOM
MOTPEITHOCTH U3MEPEHUN;

MPOBOJUTH COBMECTHO C IEJaroroM HMCCIEI0BaHUE 3aBUCUMOCTU OJHOW (hr3nuecKoit
BEJIMYMHBI OT JPYrodl ¢ MCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABMXKYIIETOCs TeJIa OT BPEMEHHU JIBUYKEHUS TEJIA; CUNbl MPEHUSA CKOJIbICEHUS
om eeca mena, Kaiecmsea 0opabomku nogepxHocmell mes U He3A8UCUMOCMU CUTbL MPEHUS
om naowaou CONPUKOCHOBEHUS Mell;, CUNbl YAPY2OCmU Om VOIUHEHUS NPYICUHDL,
8LIMANIKUBAIOWEL CUIbI OM 00BbEMA NOZPYIHCEHHOU dYacmu mena U om NIOMHOCMU
HCUOKOCIU, €€ He3asUCUMOCMU OMm NJIOMHOCMU meld, Om 21yOuHvl, Ha KOMOPYIo
NO2PYHCEHO MmeNo, YCIo8Ull NAABAHUs mel, YCI08ULl paBHO8ecUsl pbluaza U OJ10K08); TIOJ
PYKOBOJICTBOM II€[larora y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOTO HCCIEAOBAHUSA,
coOuparh YCTaHOBKY M BBINOJHATh W3MEPEHUs, CIeAys NPEIOKEHHOMY IUIaHy,
(buKkcHpoBaTh PE3yNAbTaThl MOJYUYEHHOH 3aBUCUMOCTU (DU3MYECKUX BEIUYHUH B BHJIE
MIPEII0KEHHBIX Ta0IHIl U TpadUKOB, AeNaTh BBIBOJBI [0 pe3ylbTaTaM HCCIEIOBaHMUS,
COOTHOCHUTh KOCBEHHbIE HU3MEpeHUs (U3MUecKux BeIMYMH (IJIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPIOrO Tela; CHUJAa TPEHUS CKOJIBKEHMS; JaBICHUE BO3/AYyXa;
BBITAJIKUBAIOIIAs CUJIA, AEHCTBYIOIIAs HA MOTPYKEHHOE B KUAKOCTH TEJ0; KOAPPUIIUEHT
MIOJIE3HOTO JEMCTBUS NMPOCTBIX MEXAHU3MOB), CELys NPEATOKEHHON MHCTPYKLUH; IIPH
BBITMIOJTHEHUM HM3MEPEHUH 1MoJ PyKOBOJICTBOM Ilearora coOMpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY M BBIUMCIIATH 3HAYEHUE UCKOMOM BEJINYHMHBI;

coOmoaTh MpaBWiIa TEXHUKH Oe30MacHOCTH Mpu  pabore ¢ J1abopaTopHBIM
000pyZI0BaHUEM TOCIIE TPEABAPUTEIHLHOTO 00CYKICHUS C TIeIaroroMm;

COIOCTABIATh TMPHUHIMIIBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JAUHAMOMETpP, COOOIIAIONIIMECS COCYabl, OapOMETp, pblyar, MOJBMXKHBIM U
HEMOJIBIKHBINA OJIOK, HAKJIOHHAs! IIOCKOCTh C OMOPON Ha TUIaKTHUYECKUI MaTepua;
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XapaKTepU30BaTh MPUHIUIIBI ICHCTBUS N3YYECHHBIX TPUOOPOB M TEXHUYECKHX YCTPOHCTB
MocCIie TPEABAPUTEIHHOTO OOCYKICHHS C MEAaroroM ¢ OMOpPOi Ha MUX OMHCAHUS (B TOM
yyclie: MOAIIUIHUKH, YCTPOWCTBO BOJOIIPOBOJAA, T'MAPABIMYECKUN IIPECC, MAHOMETP,
BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCTIONb3YS 3HAHUS O CBOMCTBAX (PH3MUECKUX
SIBJICHUH 1 HE00X0AUMbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAWTH TpPHUMEPbl / HAXOAUTh HHGOPMAMIO O TPUMEpPax MPAKTHYECKOTO
UCIONBb30BaHUsl (DU3NYECKUX 3HAHWKA B IIOBCEJHEBHOM JKM3HM Uil OOecCTeueHHs
0€30MacHOCTH IpH OOpalleHHH C M[pudopaMM U TEXHUYECKMMM YCTpOIlCTBamH,
COXPAHEHHUS 3710POBbsI U COOJIIO/IEHUSI HOPM 3KOJIOTMYECKOT0 MOBEJCHMS B OKpYKaroIen
cpene;

OCYILIECTBJIATH C MOMOIIBIO Tieiarora 0T00p UCTOUHUKOB MH(popMaluu B cetu MHTepHeT
B COOTBETCTBUHU C 3aJJaHHBIM IOMCKOBBIM 3allPOCOM, HAa OCHOBE MMEIOIIUXCS 3HAHUNM U
MyTéM CpaBHEHHUS PA3JIMYHBIX UCTOYHUKOB BBLAEIATH MH(OPMALINIO, KOTOpas SBISETCS
MIPOTUBOPEUNBOI MIIM MOXKET ObITh HEJJOCTOBEPHOI;

WCIOJIb30BAaTh MPU BBINOJHEHWH Y4Y€OHBIX 33JaHMM HAyYHO-NOMYJISIPHYIO JIUTEPATYPY
(u3MYECKOTO COJepKaHUs, CIIPAaBOUYHbIE MaTepHalibl, pecypchl cetu MHTepHeT; BIajeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpazoBaHus HH(POPMALIUK U3 OJTHOM 3HAKOBOI
CUCTEMBI B JAPYIYIO;

co3/1aBaTh IOJ PYKOBOJCTBOM IeJjarora C OOCYXJAEHUEM IUIaHa paboThl KpaTKHe
MUCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE 2—3 HCTOYHUKOB HWHGOpMAIIUU
(¢bu3NyecKoro cojAep)KaHHs, B TOM 4YHCIE MyOJIMYHO JeNaTh KpaTKue COOOIIeHUS
0 pe3yabpTaTax MPOEKTOB UM Y4eOHBIX UCCIEA0BAHUI; IPU 3TOM I'PaMOTHO HCII0JIb30BaTh
W3YYECHHBIH TOHSATUMHBIN anmapaT Kypca (U3MKH, CONPOBOXKAATH BBICTYIUICHHUE
Mpe3eHTalNEH;

IIPU BBINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBaHUN IMOJ PYKOBOACTBOM II€larora
pacrpeniesiATe 00s3aHHOCTH B IpyIIEe B COOTBETCTBHM C IOCTABJICHHBIMH 3a/adyaMy,
CJIEZIUTH 32 BBINOJIHEHUEM IUIaHa JAEHCTBUIH, aJleKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAa/ B
JESTEIILHOCTh TPYIIIBI; BBICTPAWBATh KOMMYHUKAaTHBHOE B3aMMOJCHCTBHUE, YYMTHIBAsS
MHEHHUE OKPYKAIOLIUX.

8 KVIACC

[IpenmerHbie pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y

o0yyaroumxcs yMeHHIA:

OpPUEHTUPOBATHCS B HOHATHAX U ONIEPUPOBATH UMU Ha 6a30BOM YpOBHE: Macca U pa3mMepsl
MOJIEKYJI, TEIUIOBOE JIBM)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS BEILECTBa,
KpUCTaJNINYeCKUe U aMOp(HbIe Tela, HACHIILEHHbIN ¥ HEHACHILEHHbIN Map, BIAXXHOCTh
BO3/lyXa; TeMIlepaTypa, BHYTPEHHSS SHEprus, TEIUIOBOW JBHUraTellb; 3JIEMEHTAPHBIH
NIEKTPUUYECKUI 3apsil, SJIEKTPUUECKOE I10JI€, IPOBOAHUKU U TUDJIEKTPUKHU, TOCTOSHHBIHI
JIEKTPUUYECKUH TOK, MAarHUTHOE T0JIE;

pa3nuyarh SBJIEHUS IOCIE MPEIBAPUTENILHOIO OOCYKIECHUS C Helarorom (TemjaoBoe
pacipeHue/cxxaTue, Terionepeiaya, TeIoBoe paBHOBECHE, CMauMBaHKE, KallUUIIPHbIE
SBJICHUs, HCIApeHHEe, KOHJCHCAIMs, IUIaBJICHUE, KpUCTauuM3alus (OTBepleBaHUe),
KUIIEHHe, Terionepeaaya (TeruIonpoBOAHOCTb, KOHBEKIINS, M3IIy4eHHE); dIEKTPU3aIUL
TEJ, B3aUMOJAEHUCTBHE 3apsiioB, JEMCTBHUS IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE,
B3aUMOJICICTBUE MAarHMTOB, ACWCTBME MAarHUTHOIO TOJS Ha IPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHasE MHIYKLUSA) MO ONMUCAHMIO MX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (pU3HUYECKOE SIBICHUE;

pacro3HaBaTh C TMOMOIIBIO I€Jarora MpPOsIBICHUE H3YYCHHBIX (PU3MUYECKUX SBICHHUM
B OKpY’KaloIlleM MHpe, B TOM 4uciie (pu3nyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATsDKEHUE W KalWUIApHbIE SBJICHUS B NPUPOJE, KPUCTAUIBI B MPUPOJAE, U3IydYEeHHE
CounHna, 3amep3aHue BOJOEMOB, MOpckue Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHes,
CHera; JJIeKTpHYECKHE SBJICHUS B aTMocdepe, 3JIEKTPUUECTBO KHUBBIX OPraHU3MOB;
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MarHuTHoeE moJie 3eMJyH, Ipei( MooCcoB, pojib MATHUTHOTO TOJIS JUIA JKU3HU Ha 3emile,
MOJIIPHOE CUSIHUE; MIPH ATOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIACTATH
CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKU (PU3HUECKHUX SIBICHUM;

OIMCHIBATH TOJ PYKOBOJACTBOM IleAarora ¢ oOCyXJeHHEeM IUIaHa paboThl M3ydeHHbBIE
CBOMCTBA TeN U (PU3HUYECKHE SIBIICHHSI, HCTIONB3Ysl (PH3MUECKUE BEIUYHHEI (TeMIepaTypa,
BHYTPEHHSISI DHEPIUs, KOJMYECTBO TEIUIOTHI, Yy/AEJIbHAas TEIJIOEMKOCTh BEIIECTBA,
yJelbHas TEIUIOTa IJIaBJICHUS, yAelbHas TEIUIoTa NapooOpa3oBaHus, yAeIbHAs TEIIOTa
CrOpaHMsi TOIUIMBA, KO3(PPUIMEHT TOJE3HOro JEHCTBUS TEIJIOBOW  MalllUHBI,
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3/1yXa, MIEKTPUUECKUN 3apsll, CHJIa TOKa, IEKTPUUYECKOE
HalpspKEHHE, COMPOTUBIIEHUE TPOBOAHMKA, YAEIBHOE CONIPOTUBIICHUE BEIIECTBA, paboTa
U MOUIHOCTb 3JIEKTPUYECKOTO TOKA); IIPH OMHCAHUU MPAaBUIBHO TPAKTOBAThH C MOMOILBIO
nefgarora (U3MYECKU CMBICIT HCIHOJB3YEMbIX BEJIWYUH, OOO3HAUEHUS W €IWHULBI
(u3NYECKUX BEIWYHMH, HAXOJUTh (POPMYINbI, CBS3bIBAIOLIUE JAHHYIO (DU3HUECKYIO
BEIIMYMHY C JPYTUMHU BEIUYMHAMH, CTPOUTH T'papUKU H3YUYCHHBIX 3aBHUCHMOCTEN
(bMBUYECKUX BEIIMYUMH;

OTPEJENATh I0CNIe MPEABAPUTEIBHOTO OOCYXJEHHs C TIearoroM CBOWCTBAa Tel,
¢uznueckue SBIEHUS U MPOLECCHI, UCMOJb3ysd OCHOBHBIE MOJIOKEHHSI MOJEKYISIPHO-
KMHETUYECKOM TEeOpUHM CTpOEHHUS BEIIEeCTBA, NPUHLHUII CYNEPHO3UIUHU TMoyeld (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3aps/a, 3akoH OMa Juid y4acTKa LeMu, 3aKOH
[Dwcoyna—J/lenya, 3aKOH COXpaHEHUS OHHEPrHUM; MPU ITOM HAXOAUTH CJIOBECHYIO
(OopMyIUPOBKY 3aKOHA U €ro MaTeMaTHYecKOe BBIpaKEHHE C ONopoil Ha HupoBHIE
o0pa3oBaTelIbHbIE PECYPCHI;

COOTHOCHUTH TOJI KOHTPOJIEM Ieaarora (pu3sM4eckue Mpolecchl U CBOMCTBA Tell, B TOM
YHClie U B KOHTEKCTE CUTyallMil MpaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa, MpU MOMOIIU
nefarora BBISBIATH MPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH OOBsSCHEHHE H3 1-2
JIOTHYECKUX IIaroB C OMOpod Ha 1-2 HM3ydeHHBIX CBOMCTBA (DM3MYECKUX SBICHHM,
(bu3MYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pelmarh THUIOBBIE pacy€THbIE 3amauyu B 1—2 JEHCTBUA € ONOPOM Ha AJITOPHUTM,
MIpeIBAPUTENILHO Pa300paHHbIi COBMECTHO € MEAAroroM, UCHOJIb3Ys 3aKOHbI U (POPMYIIbI,
CBSI3BIBAOIIME (PU3MYECKIE BEIMUMHBI: HA OCHOBE aHANM3a YCIOBUS 3aJ]aud 3aliChIBaTh
KpaTKO€ YCIIOBUE, BBISBIIATh HEAOCTATOK JAHHBIX JJISl pEIICHUS 3a7a4u, BHIOMPATh 3aKOHbI
u ¢opmyibl, HEOOXOAWMBbIE Ui €€ pelleHus, MPOBOJUTH pPacué€Thl U CpPaBHUBATH
MOJIy4€HHOE 3HaUeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

HMMETh MPEeJICTaBICHHE O MpobIeMax, KOTOPble MOYKHO PEIIMTh MPHU MOMOIIU (PU3HUECKUX
METOJIOB IMOCJIe MPEIBAPUTEIILHOTO OOCYXACHUS C IelaroroMm; HCHOJb3ys OIHUCAHUE
WCCIIEIOBAHUS, BBIACIATh MPOBEPSIEMOE NPEIIOJOKEHNE, OIECHUBATh IPaBUIBHOCTH
MOPsIIKA MIPOBEICHUS UCCIIECAOBAHUS, ACTaTh BBIBOIBL;

yMEThb HaXOJUTh C HUCHOJB30BaHUEM IUGPOBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI O
HaOMOJICHUIO (PU3NYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB TeNl (KamWUISpHBIC
SIBJIICHUS, 3aBUCUMOCTb JIaBJICHUS BO3[yXa OT €ro o0bEémMa, TeMIlepaTypbl; CKOPOCTH
Mpoliecca OCThIBaHMsI/HarpeBaHus MPU U3TYUYCHUU OT LBETA M3Ty4aroIlel/oTI0matonei
MMOBEPXHOCTH; CKOPOCTh HCHApE€HHs] BOABI OT TEMIIEPATyphbl KUAKOCTH W IJIOLIAIU €€
MOBEPXHOCTH; DIIEKTpHU3alMid Tel W B3aUMOJCHCTBUE JJIEKTPUUYECKUX 3apsJiOB;
B3aMMO/ICIICTBHE MOCTOSHHBIX MarHUTOB, BU3YaJIM3allUsl MAarHUTHBIX MOJIEH MOCTOSTHHBIX
MAarHuToB; JIEUCTBHSI MAarHUTHOTO TOJsI Ha TMPOBOJHHUK C TOKOM, CBOWCTBa
ANIEKTPOMArHuTa, CBOICTBA AIIEKTPOJBHTaTeNls TMOCTOSIHHOTO TOKa): (HOpPMyIHUpOBAThH
IIpOBEpsieMble MPEATOJIOKEH I, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000PyI0BaHUS
C OTIOPO¥ Ha CXEMY; OMUCHIBATh X0/ OTBITa ¥ (JOPMYITUPOBATH BBIBOIBI IO PYKOBOJICTBOM
Mearora;

HMMETh MPEJICTABIECHUS O U3MEPEHUH TEMIIEPATYPbl, OTHOCUTEIILHON BIIAXXHOCTH BO3/yXa,
CWJIBI TOKa, HANpPSHKEHUS C HCIOJB30BAHMEM aHAIOTOBBIX MPUOOPOB U JATUYUKOB
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(1)I/I3I/I‘-ICCKI/IX BCJIMYMH, IpU IIOMOIIM IIeaarora CpaBHHBATb PE3YJIbTAThL I/I3M€p€HI/If/'I C
y4€TOM 3aJaHHOM a0COJIFOTHON OTPEIIHOCTH;

MIPOBOJIUTH COBMECTHO C MEJAaroroM HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOU (DU3UUECKOM
BEJIMYMHBI OT JIPYTOH C MCIOJIB30BAaHUEM NPSIMBIX H3MEpPEHUl  (3aBUCHUMOCTh
COIIPOTHUBJICHUA IPOBOAHWKA OT €TI0 JJIMHBI, IIJIOHN[aAX IMOIIECPEUYHOTO0 CCUYCHHA U YACIIBHOI'O
COIIPOTHUBJICHUA BCIICCTBA IMPOBOAHMKA, CWJIBI TOKa, HAYLIICTro 4YCpe3 IMPOBOJHHUK, OT
HaNpsOKEHUS Ha TPOBOJHHKE;, HCCIEAOBAHUE TIOCIEIOBATEIIFHOTO W MapauIeIbHOTO
COCJIMHEHUI TPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOMPATh YCTAaHOBKY U
BBITIOJTHATE U3MEPEHHsI 10/ PYKOBOJCTBOM II€Jarora, cienys HpeyioKeHHOMY IUIaHy,
(UKCHPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH B BUE Ta0nHIl U rpaduKoB, AenaTh
BBIBO/JIBI IO PE3YJBTATaM MCCIIEAOBAHUS TTOCIIE OOCYKICHUS C TIEJaroroMm;

COOTHOCHUTb KOCBCHHBIC HW3MCPCHUA (bHSI/I‘IeCKI/IX BCINYNUH (YIIGJ'IBHaﬂ TEMJIOEMKOCTD
BEIIECTBA, COMPOTHBIICHHE MPOBOJIHUKA, PadOTa M MOIIHOCTH JJIEKTPHUECKOTO TOKA): C
MOMOIIBIO  TIefjarora IUTAHUPOBaTh HW3MEPEHHs, COOMpaTh AKCIEPUMEHTAIHHYIO
YCTAHOBKY, CJICAYA HpC]IJ'IO)KGHHOfI HWHCTPYKIOHWH, U BBIYUCIIATH 3HAUCHUC BEJIMYHUHBI;
coOnrofaTh TMpaBUjia TEXHUKM 0Oe30macHOCTM 1pu  pabote ¢ j1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIHHOTO OOCYKICHHS C TIeIaroToM;

COMOCTAaBJIATh C TOMOIIbIO TMEeAarora MPUHIMUIBI JEHCTBUS M3YYEHHBIX MPUOOpPOB
Y TEXHUYECKUX YCTPOUCTB C OTIOPOM HA WX OMHCAHUS (B TOM YHCIIE: CHCTEMa OTOIIJICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOWHa, aMIEPMETpP, BOJIBTMETP, CUETUUK DICKTPUUECKOMN
SHEpPruH, dJEKTPOOCBETUTEIbHbIE NPUOOPBI, HArpeBaTENbHbIE  AJIEKTPONPHOOPHI
(mpuMepsl), AJEKTPUYECKHE MPEeIOXPaHUTENU; 3JIEKTPOMArHUT, AJIEKTPOJBUraTENb
IIOCTOAHHOTI' O TOKa), HCIIOJIB3Yyd METOAUYECKHUE MaTepualibl O CBOMCTBAX (1)I/ISI/I‘ICCKI/IX
SIBJICHHH 1 HEO0X0IuMbIe (U3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCIIE PEIBAPUTEIBHOTO 0OCYKICHHS C IEaroroM MPOCThIE TEXHUUECKHUE
YCTPOMCTBA M HW3MEpUTENIbHbIE MNPHUOOPBI IO CXeMaM M CXEMaTHYHBIM PHCYHKaM
(’KUIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTellb BHYTPEHHETO
CrOpaHMsi, 9JIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMBbl JIEKTPUYECKHX Leneil ¢
MIOCJIEIOBATEIbHBIM U MapajlyIeIbHBIM COEJUHEHUEM 3JIEMEHTOB, COOTHOCS YCIOBHBIE
0003HaUEHMSI HIIEMEHTOB HICKTPUUYECKUX LIENeH;

IPUBOJAUTH  NPUMEPHI/HAXOAUTh  MHPOpPMALMIO O  [pUMepax  MPaKTHYECKOTo
UCIOJb30BaHUS (PU3NYECKUX 3HAHMW B IOBCEIHEBHOM JKM3HM A oOecrnedyeHus
0€30I1aCHOCTH Ipu OOpallleHuu ¢ MNpudopaMM U TEXHHYECKUMHU YCTPOWCTBaMH,
COXpaHEHHUs 370POBbS U COOIIOAEHUS HOPM IKOJOIMUYECKOTIO MOBEJICHHSI B OKpYXKaroIei
cpene;

OCYILIECTBIATh C MOMOUIbIO IEJarora MOUCK HHGpopManuu (U3UYECKOro COJAepKaHUS
B ceTH MHTepHeT, Ha OCHOBE UMEIOLIUXCS 3HAHUN U MYTEM CpaBHEHHsI JONOJHUTEIbHBIX
HCTOYHHUKOB BBIJCNATh MH(OPMAIMIO, KOTOPasl SBJISETCS MPOTUBOPEUMBON WIIM MOXKET
OBbITh HEJIOCTOBEPHOI;

UCIOJb30BaTh MPH BBINOJHEHUM Y4YE€OHBIX 33JaHUN OTOOpAaHHYIO IEJaroroM Hay4dHo-
HOMYJISIPHYIO JIUTEPATYPy (PU3MUECKOro COJEP KaHUs, CIIPAaBOUHbIE MaTepHalIbl, PECYPCHI
cetu MHTepHeT; BnajgeTh NpuéMaMu KOHCIEKTHUPOBAHMS TEKCTa, INpeoOpa3oBaHUs
uHbOpMallMM U3 OJHOW 3HAKOBOW CHCTEMBI B JPYryl0 C ONOpPOH Ha ajaroput™M H
YTOUHSIOLINE BOMPOCHI M1€arora,

CO3/1aBaTh MOJ PYKOBOJICTBOM Iejlarora ¢ oOCyX/IeHHeM IJ1aHa paboThl MUCbMEHHBIE U
KpaTKhe YCTHble cooOmIieHus, o0o0mas HHGOpMalHI0 M3 HECKOIbKMX HCTOYHHUKOB
($U3NYECKOTo Co/lepKaHMsl, B TOM YHCIIe MYOIMYHO MPEACTABIATh PE3YJIbTaThl IPOEKTHOM
WIHM UCCIIE0BATEILCKON NESITeIbHOCTH; IPU 3TOM I'PaMOTHO MCHOJb30BaTh M3yYE€HHBIN
MOHATUHHBIN anmnapat Kypca (PU3MKH, COTPOBOKIATh BBICTYIUIEHUE NTPE3EHTaLUEH;

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEJOBAHUN (U3HMUECKUX MPOIECCOB IO
PYKOBOJICTBOM TI€Jlarora pacrpenieniaTh OO0s3aHHOCTH B TpyNIe B COOTBETCTBHH C
MOCTaBJICHHBIMU 3a/lauaMU, CJICAUTH 32 BBITIOJTHEHUEM IJIaHa ICHCTBHM U KOPPEKTUPOBATh
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€ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B JIEATEIbHOCTh I'PYIIIbI; BHICTPAUBAThH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

9 KJIACC

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

oOyJaromuxcst yMEHUi:

OPUEHTUPOBATHCS B MOHATHUIX U ONIEPUPOBATH MU Ha Oa30BOM YpPOBHE: CUCTEMA OTCUETA,
MaTepuajgbHas TOYKA, TPACKTOpPHUS, OTHOCUTEJIBHOCTb MEXAHUYECKOIO JIBHIKEHUS,
neopmanus (yrmpyras, IUTACTHYECKas), TPEHHE, yeHmpocmpemumenbHoe YCKopeHue,
HEBECOMOCTh ¥ MEPErpy3KH; IEHTP TSHKECTH; a0COIIOTHO TBEPIOE TEJO, EHTP TSHKECTH
TBEPIOTO TeJa, paBHOBECHE; MEXaHWYECKHE KOJICOAHWS U BOJHBI, 3BYK, HH(Pa3BYK
U yAbTPa3BYK; JJIEKTPOMAarHUTHbIE BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U 1aJIbHO30PKOCTb, CHEKMPbl UCNYCKAHUS U no2ioujenus; anbda-, 6era- u
ramma-H3Jy4eHus, U30TOIbI, s/IepHast SHEPreTHKa;

COOTHOCHTbH SIBJIEHUS NOCIIE MPEBAPUTEIHLHOIO 00CYKIEHUS C NEAaroromM (paBHOMEpPHOE
U HEpaBHOMEpHOE MNPSMOJIMHEHHOE JABU)KEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE
NBUKEHHE, CBOOOJHOE TMaJeHHe TeJ, PAaBHOMEPHOE JIBIKEHHE [0 OKpPYKHOCTH,
B3aUMO/ICHCTBUE TeJl, PEaKTUBHOE JBMKEHHE, Kojle0aTebHOE ABIKEHNE (3aTyXatolue 1
BBIHYXJICHHbIE KOJeOaHusl), pPE30HAaHC, BOJIHOBOE JBIKEHHE, OTpa)KeHHE 3BYKa,
MPSIMOJIMHENHOE pAacIpOCTpaHEHUE, OTPaKEHHWE U TPEJOMJICHHE CBETa, IOJIHOE
BHYTpEHHEE OTpa)K€HHE CBETa, pa3joKeHUe OeIoro cBeTa B CHEKTP M CIOKEHHE
CHEKTPaJbHBIX  IIBETOB, JUCIEPCHs  CBETa, €CTECTBEHHas  PaJlOaKTUBHOCTD,
BO3HMKHOBEHHE JMHEMUYaTOro CIEKTpa HU3Iy4eHHUs) 1O OMNHCAHMIO HMX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3NYECKOE SIBJICHUE;
pacrmo3HaBaTh C IMOMOIIBIO TEAarora MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBICHUN
B OKpY)KaroleM Mupe (B TOM 4yucie pu3ndeckue sIBICHUS B IPUPOJIE: IPUIUBBI U OTIIUBBI,
nBukeHne 1uiaHeT COJHEYHOM CUCTEMbl, PEaKTHBHOE JIBM)KEHHE KUBBIX OPraHHU3MOB,
BOCIIPUSITHE 3BYKOB XHBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IIyHaAMH, 3XO,
1[BeTa TeJl, ONTUYECKHE SIBIICHUS B MPHUpPOJAE, OMOJIOTHYECKOE IEHCTBUE BUIMMOTO,
yIABTPAPHOIETOBOIO U PEHTT€HOBCKOTO M3JIyUE€HU; €CTECTBEHHBII paJM0aKTUBHBIN (OH,
KOCMUYECKHE JIy4Hd, PaJWOAKTUBHOE H3JIyY€HUE MPUPOJHBIX MUHEPAJIOB; JIEHCTBUE
PaZMOaKTUBHBIX M3JY4YCHHUH Ha OpPraHu3M 4YelOBEKa), MPU 3TOM IMOJ PYKOBOJCTBOM
nejarora MepeBOJAUTh MPAKTUYECKYIO 3ajladyy B Y4eOHYI0, BBLAETSATH CYILECTBEHHBIC
CBOMCTBa/MpPU3HAKN (PU3NUECKUX SBICHUI;

OTHCHIBATh MOJ] PYKOBOJCTBOM IeAarora ¢ OOCYKJIEHHEM IUIaHAa pabOThl HM3yYEHHBIE
CBOMCTBa Ten M (U3NYECKUE SBJICHUS, UCIOJB3YS (DU3MUECKHe BETHUYHUHBI (CPEIHAS U
MTHOBEHHAsI CKOPOCTb Tella MPH HEPABHOMEPHOM JBUKEHHH, YCKOPEHHUE, MepeMelleHue,
MyTh, YIJIOBasi CKOPOCThb, CHUJIa TPEHHUs, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOpPEHHUE
CBOOOJHOTO MaJieHus], BEC Tela, UMIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHU4YecKasi paboTa u
MOIIIHOCTh, TOTEHIMANbHAS HHEpPrusl Tela, MOAHITOrO HaJ TMOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHAS  JHEPrus CXKaTOW MPYKHUHBI, KHHETHYECKash DHEPrus, MOJIHAas
MeXaHUUecKasi SHEeprus, MepHo U yacToTa KoJieOaHuH, JUIMHA BOJIHbI, TPOMKOCTb 3BYKa U
BBICOTA TOHA, CKOPOCTh CBETAa, IMOKa3aTeilb HPEIOMIIEHHUS Cpeibl); MpH OMUCAHUU C
MIOMOIIIBIO YYUTENS TPABUIIBHO TPAKTOBATh (PU3NUYECKUIN CMBICI UCTIOJIb3YEMbIX BEIUYHH,
0003HaueHMsI U eMHUIIBI PU3UUYECKUX BEIMUYUH, C OMOPOIl Ha METOJANYECKUX MaTepual
HaxXoauTh (opMysbl, CBS3BIBAIOLINE JAHHYIO (HU3UYECKYI0 BEIMYUHY C JAPYTMMHU
BEITUYMHAMHU, CTPOUTH IPaPUKU U3y4YECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;
XapaKkTepu30BaTh MOCIE MPEABAPUTEIBHOTO OOCYXIEHUS C MeNaroromM CBOMCTBa Tel,
¢u3nyeckue SBICHHUS M TPOLECCHI, HCIOJb3ysd 3aKOH COXPAHEHUS HHEPruH, 3aKOH
BCEMHUPHOTO TATOTEHUS, NPUHIUIN CYNEPHO3ULUU CHWJI, NPUHIUI OTHOCHTEIBHOCTH
l'anunes, 3akoHbl HpbIOTOHA, 3aKOH COXpaHEHMsS HMITYJIbCA, 3aKOHBI OTPAXKEHUSA W
IIPEIOMIIEHHUS] CBETA, 3aKOHBI COXPAaHEHUs 3apsI0BOTO U MAaCCOBOTO YMCEN IIPU SAECPHBIX
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peaKIusX; IPH ITOM HAXOAUTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA U €T0 MATEMaTHUECKOE
BBIPKEHHUE C OTIOPOii Ha ITU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHTH TIOJI KOHTPOJIEM Ieaarora (pu3u4ecKkue Mporecchl M CBOHCTBA TEN, B TOM
YHCIIe U B KOHTEKCTE CHTYAIMid TIPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTH IIPU
MOMOIIIM Tearora MPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBsICHEHHE H3 2—3
JOTMYECKUX MIATOB C OMOPOH Ha 2—3 W3yYEHHBIX CBOWCTBAa (DM3WYECKHUX SIBICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath THUIOBBIE pacuéTHBIC 3a7aud B 1—2 JCHCTBUS C ONMOPON Ha alTOPHTM,
MPEIBAPUTEIIEHO Pa300paHHBIA COBMECTHO C, HCHOJB3Yys 3aKOHBI W (DOPMYJIBI,
CBSI3BIBAIOINE (PM3UYCCKIC BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS 3aa4d 3alHChIBATh
KpaTKOE YCJIOBHE, BBISBIISTH HEIOCTAIOIINE WM U30BITOYHBIC JAHHBIC, BRIOUPATH 3aKOHBI
" hopmyItbl, HEOOXOAMMEBIE TSI PEIICHUS, TPOBOAUTH PACUETHI M OI[CHUBATH C TIOMOIIBIO
VUUTENS PEATHCTUIHOCTD TOJTyYSHHOTO 3HAUYCHUST (PU3HUYECKON BEIIMINHEL;

MMETh TIPEJICTABJIICHHE O MPoOIeMax, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIH (PU3HIECKUX
METO/I0B; MCIIOJIb3Yysl ONHMCAHUE MCCIIE0BaHUs, MOCIE MPEABAPUTEIHHOTO 00CYXKIEHUS C
MeJaroroM BBIICIISATEH IPOBEPSAEMOE MPEAIOJIOKEHHIE, OIICHUBATh PABMIILHOCTD MOPSIIKA
MPOBEJICHUSI  WCCICAOBAHUS, JieJaTh BBIBOJBI, HHTEPIPETUPOBATH  PE3YIbTATHI
HaOJIIOJICHUI B OTIBITOB;

YMETh HaXOJHTh C HMCIIOJIb30BAaHUEM IH(PPOBBIX 00Pa30BATECIBLHBIX PECYPCOB OMBITHI 11O
HaOMOICHNIO (PU3UYECKUX SIBICHUM WM (PU3NYECKHX CBOWCTB Tell (M3yd€HUE BTOPOIO
3akoHa HbIOTOHA, 3aKOHa COXpaHEHMsI SHEPIHH; 3aBUCHUMOCTh IepHoja KoseOaHui
MPYKUHHOTO MAasTHUKA OT MAacChl Tpy3a M JKECTKOCTH MPYKHHBI U HE3aBUCHMOCTH OT
aMILTUTYIBI MaJIBIX KOJICOAHMI; MPSIMOIMHEHHOE PACcIpOCTPaHEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CIEKTP; U3YYEHHE CBOICTB M300pa)keHHs B IUIOCKOM 3€pKajie U CBOWCTB
n300pakeHUs TIpeIMeTa B coOOMparomiel JTMH3€e; HAOIIOACHUE CIUIOITHBIX M JIMHEHYAThIX
CIIEKTPOB M3JIyYEHHUsS): CaAMOCTOSITEIILHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
o0opy/noBaHUs C OMOPOM Ha CXEeMY; OINKUCHIBATH XOJI OMbITA M €ro pe3ylbTaThl,
(dhopMynupoBaTh BHIBOBI O] PYKOBOJICTBOM I€Arora;

MIPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUIO0 MPSAMBIX H3MEPEHMI, OINpeAenss CcpeaHee
3HaUEHUE U3MEpSEMOM BEIMYUHBI (QoKycHOe paccmosanue cobupaowel JIUH3bL),
000CHOBBIBATH BBIOOP CITOCO0A M3MEPEHHMSI/U3MEPUTEIHLHOTO TTPHOOPAa;

MIPOBOJIUTH COBMECTHO C MEIaroroM Hccle0BaHue 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH
C UCMOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHHH (3aBUCHMOCTb IyTHU OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBIDKEHHWH ©0€3 HayallbHOM CKOpOCTH; Tmepuoia KoseOaHui
MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIjla OTPaXKEHHsSI CBETa OT yria
MaJeHUsl ¥ yriia IpeJoMIICHUs OT yIiia MaJieHus1): mocie 00CYXKACHUS MO PyKOBOJICTBOM
nejarora IjiaHUPOBaTh HUCCIEIOBAaHUE, COOMPATh YCTAaHOBKY, (DMKCHPOBATh PE3yNbTAThI
MOJIyY€HHOU 3aBUCUMOCTU (PU3MUECKUX BEIMYMH B BHJE TaOIHUI] ¥ rpaduKoB, AeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

COOTHOCHUTh KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEIUYUH (CPEAHSASI CKOpPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBXKEHUH, YCKOPEHHE CBOOOJHOTO MaJieHus,
KECTKOCTh TMPYXHUHBI, KOAXPDUIMEHT TPEHHs] CKOJBKEHUS, MeXaHudeckas paboTa
Y MOII[HOCTb, YACTOTA U MEPHO]I KOJIeOaHNH MaTEMATHUECKOTO U MPYKUHHOTO MasiTHUKOB,
OTTUYECKasl cuja coOWparomiel JMH3bI, paJlOaKTUBHBIA (DOH): ¢ MOMOIIBIO TMexarora
IJIAHUPOBATh H3MEPEHUS; COOMpaTh OSKCIEPUMEHTAIbHYI) YCTaHOBKY M BBITIONHSTH
WU3MEpeHusl, CIeqys MPEATOKeHHON WHCTPYKIMH, BBIYUCISTH 3HAUYEHUE BEJIMYMUHBI U
aHAJIM3UPOBATH MOJTYYCHHBIE PE3YNIbTAThI C YUETOM 33JaHHOM MOTPEITHOCTH H3MEPEHU;
coOnrofaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
00opynoBaHKEM TIOCTIE TIPEBAPUTEIHLHOTO OOCYKIEHUS C EIaroroM;

COTIOCTABJATh C TOMOIIBIO Iearora OCHOBHBIE MPU3HAKH M3YYCHHBIX (PUINYECKUX
MoJIeNieii: MaTepuaibHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOYSUHBI HCTOYHHUK CBETA,
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Jyd, TOHKasl JIMH3a, IUIaHEeTapHas MOJEJIb aToMa, HYKJIOHHAsi MOJEIb aTOMHOIO spa C
ONOPOM HAa METOAUUYECKUE MATEPUAJIbL;
XapaKTepU30BaTh TOCIE MPEIBAPUTEIBHOTO OOCYKICHHUS C IEJaroroM IpUHIIHIIEI
JEUCTBUS U3yYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB € ONIOPOM Ha UX ONMcaHus (B
TOM YHCJIE: CIUAOMETP, AJATYUKHU [OJI0KEHUS, PACCTOSHUS U YCKOPEHMSI, paKeTa, 9X0JIOT,
OYKH, IEPUCKOTI, (POTOAIIAPAT, ONTHIESCKUE CBETOBOIBI, CIIEKTPOCKOI, JO3UMETP, KaMepa
Buiibcona), ucnosib3ys nugpoBbie 00pa3oBaTelIbHbIE PECYPCHI;
HCII0JIb30BATh I10J] PyKOBOJICTBOM II€JIarora CXeMbl U CXeMaTUYHbIE PUCYHKU U3YYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIbHBIX IPUOOPOB U TEXHOJIOTUYECKUX ITPOLIECCOB MPU
pemeHnr  y4eOHO-TPAaKTUYECKUX  3aJad; ONTUYECKHE CXEMBl JUIS TOCTPOCHUS
M300paXeHUH B INIOCKOM 3epKajie M COOMpAIONIeH TMH3E;
NPUBOJUTh  NPUMEPHI/HAXOJUTh  HH(OpMalLMIO O  MpuUMepax  MPAKTUYECKOTO
WCIOJIb30BAHUS (PU3UYECKMX 3HAHMM B TIOBCEJHEBHOM JKM3HM s 00eCredeHUs
0€30MacHOCTH IMpH OOpalleHHH C MpudopaMM H TEXHUYECKHMMH YCTpOICTBamH,
COXPAHEHHUS 37J0POBbS U COOJIIO/IEHUSI HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKPYXKAIOIIeH
cpene;
OCYILIECTBIIATh TI0J] PYKOBOJACTBOM IeJarora MOUCK HHGMOpMauuu (U3NIECKOTO
colepkaHus B cetn HTepHeT, camMoCTOSTENbHO (QOPMYIHPYs MOUCKOBBIA 3ampoc,
HaXOJUTh IyTH OIpeAeeHHs] JOCTOBEPHOCTH MOJy4eHHOW HHGOpMAlMd Ha OCHOBE
MMEIOIIUXCS 3HAHUH U JOTIOJIHUTENBHBIX HCTOUYHUKOB;

- WCIOJIb30BaTh MPH  BBIMIOJHEHUH Y4eOHBIX 3aJaHUNl  OTOOpaHHYIO

MeJarorOM HAYYHO-TIOMYJSPHYIO JUTEpaTypy (DU3UYECKOTO COJEp)KaHUs, CIPAaBOYHBIC
MaTepuaisl, pecypchl ceTu MHTepHeT; BiaaeTh npuéMaMu KOHCIEKTHPOBAaHHUS TEKCTa,
npeoOpazoBaHusi UHPOPMAIMA M3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO C OMOpPOH Ha
QITOPUTM U YTOUHSIOILIME BOMPOCHI Telarora; co3AaBarh Mol pyKOBOJCTBOM IeAarora ¢
00CYXIeHHEM IIJTaHa pabOThl TUCEMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(OpMAITUN
U3 HECKOJBbKUX HCTOYHHUKOB (PU3MUECKOTO COJep)KaHUs, IYOIUYHO MPEACTaBIAThH
pe3ynbTaThl MPOEKTHON WM HCCIEA0BATEIbCKON JEsITeNbHOCTH; MPH 3TOM TI'PaMOTHO
WCIIOJIb30BAaTh M3yYCHHBIH TMOHATUHHBIA ammapar u3ydyaeMoro pasaena (QU3MKU U
COMPOBOXKIATh BBICTYIJICHHE TMpEe3eHTaluell ¢ y4&ToM OCOOEHHOCTEH ayIuTOpuu

CBCPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontpoab et Hpaxrueckue odpa3oBaTejibHbIE
e paboThI padoTbI pecypesl
Paszpen 1. @u3uka u e€ poJib B NO3HAHUM OKPYKAKOLEr0 MUpPa
bubmmoreka [{OK
1.1 dusmka - HayKa O IPUPOJE 2 1 https://m.edsoo.ru/7f4
16194
bu6moreka [IOK
1.2 du3zndecKre BEITMINHBI 2 1 https://m.edsoo.ru/7f4
16194
bu6mmoreka [IOK
1.3 EcTecTBeHHOHAYYHBII METO/I TIO3HAHUS 2 1 https://m.edsoo.ru/7f4
16194
Hroro mo pazaeny 6
Pa3znen 2. [lepBoHayaibHbIe CBEIeHUS 0 CTPOEHUM BelleCTBA
bubmuoreka [JOK
2.1 CrpoeHue BelecTBa 1 https://m.edsoo.ru/7{4
16194
. bubnuoreka [JOK
2.2 f:uli:;iize 1 B3aHMOJICHCTBHEC HaCTHH 2 1 httDSI/ /m.edsoo.ru/7f4
16194
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 Bubmmorexa LIOK
https://m.edsoo.ru/7{4
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Hroro no pazgeny 5
Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl
bubmmorexa [{OK
3.1 MexaHH4ecKoe JIBUKEHNE 3 https://m.edsoo.ru/7{4
16194
bubmmoreka [{OK
3.2 Wuepuus, Macca, IIIOTHOCTh 4 https://m.edsoo.ru/7f4
16194
bu6mmoreka [IOK
3.3 Cuna. Buasl cun 14 https://m.edsoo.ru/7{4
16194
Hroro no pazneny 21
Pasnen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra30B
) bu6mmnorexa LIOK
41 JHaBnenue. [lepenaua gaBiaeHust TBEPABIMU 3 https:/m.edsoo.ru/7f4
TeJaMU, )KUJAKOCTSIMH U Ta3aMu
16194
bu6mmoreka [JOK
4.2 JlaBlieHHE KU IKOCTU 5 https://m.edsoo.ru/7{4
16194
bubmuoreka [JOK
4.3 AtmocdepHoe naBieHue 6 https://m.edsoo.ru/7{4
16194
44 JlelicTBHE XKUAKOCTH U I'a3a Ha NOTPYKEHHOE 7 bu6mmnorexa LIOK

B HUX TCJIO

https://m.edsoo.ru/7f4
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Hroro no pazneny 21
Pa3nen 5. Pa6ota u MoHOCTH. JHEpPrus
bubmmorexa [{OK
5.1 PaGoTa 1 MOLIHOCTE 3 1 https://m.edsoo.ru/7f4
16194
bubmmoreka [{OK
5.2 [TpoCThIE MEXaHU3MBI 5 1 https://m.edsoo.ru/7{4
16194
bu6mmoreka [IOK
5.3 Mexanuueckas SHEPIus 4 1 https://m.edsoo.ru/7{4
16194
Hroro no pazneny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KoauuecTBo yacoB DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aejioB U TeM u¢poBbIe
Ne n/m EporpaMMbL pasi Beero Konrpoasubie | IlpakTuueckue C(L)I;ptit:i)BaTe.])Ibele
padoTsI padoThbI pecypesI
Paznen 1. TensioBble siBJIeHUS
bubmmoreka [{OK
1.1 CTpoeHue 1 CBOMCTBA BENIECTBA 7 https://m.edsoo.ru/7f
4181ce
bu6moreka [IOK
1.2 TemnoBsie POLECCHI 21 1 5 https://m.edsoo.ru/7f
4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHUTHbIE SIBJICHUS
bu6mmoreka [IOK
71 BHGKTpI/I‘IeCKI/I? 3apspl. 3apsyKeHHBIC Tela 7 | https://m.edsoo.ru/7f
1 UX B3aUMO/ICHCTBHE
4181ce
bu6mmoreka [JOK
2.2 [ToCTOSHHBIH >JIEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f
4181ce
bubnuoreka [JOK
2.3 MarHuTHbIE SIBIEHUS 6 1 1.5 https://m.edsoo.ru/7f
4181ce
bu6mmoreka [JOK
2.4 DNeKTPOMAarHUTHAsS WHIYKIHS 4 https://m.edsoo.ru/7f
4181ce
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Hroro no pazneny

37

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5
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9 KUIIACC

KoauuecTBo yacoB DJIEKTPOHHbBIE
HaumenoBanmue pa3 B U TeM u BbI
Ne n/m EporpaMMbL pasieno ¢ Beero Konrpoasubie | IlpakTuueckue C(L)I;p(it:i::}aT:J)'leble
padoTsbI padoThI pecypesI
Paznen 1. Mexannuyeckue siBJeHUsI
M 5 bubmmoreka [{OK
1.1 Onepia;i;ecme AABIDCHTHE H CHOCOBRT €ro 10 1 https://m.edsoo.ru/7f
41a4a6
bu6moreka [IOK
1.2 BzaumMoieiicTBre Tel 20 1 3 https://m.edsoo.ru/7f
41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHEHHUS 10 3 https://m.edsoo.ru/7f
41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 MexaHudeckue KojaeOaHus 7 3 https://m.edsoo.ru/7f
41a4a6
bubnuoreka [JOK
2.2 MexaHn4ecKie BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f
41a4a6
Wroro no pazgeny 15

Pasznen 3. 3H€KTp0MaFHI/ITH06 I10J1€ U JIEKTPOMATIrHUTHBIC BOJTHbI
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DNIEKTPOMarHuTHOE MOJIE U

bu6mmoreka [{OK

3.1 6 https://m.edsoo.ru/7f
SIIEKTPOMATHUTHBIE BOJIHEI
41a4a6
Hroro no pazgeny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
bubmmoreka [{OK
4.1 3aKOHBI paCIPOCTPAHEHHUS CBETA 6 https://m.edsoo.ru/7f
41a4a6
bu6moreka [IOK
4.2 JIMH3EI ¥ ONTUYECKUE TIPHOOPEI 6 https://m.edsoo.ru/7f
41a4a6
bu6moreka [IOK
4.3 PasnoxxeHue Georo CBETa B CIEKTP 3 https://m.edsoo.ru/7f
41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
bu6mmoreka [JOK
5.1 HcnyckaHue U MOrJIomEeHIEe CBETa aTOMOM 4 https://m.edsoo.ru/7f
41a4a6
bubnuoreka [JOK
5.2 CTpoeHue aTOMHOTO spa 6 https://m.edsoo.ru/7f
41a4a6
bu6mmoreka [JOK
5.3 SlnepHbIE peaKiuu 7 https://m.edsoo.ru/7f

41a4a6
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Hroro no pazneny 17
Pa3nes 6. IloBropuTe/ibHO-0000 a0 1M I MOYJIb
bubmmoreka [{OK
6.1 [ToBTOpeHue u 0000IIeHNE COACPIKAHUS 9 ) hitps://m.edsoo.ru/7f
Kypca ¢u3uku 3a 7-9 kiacc
41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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Bnageney BeccoHoBa Anna NeoHTbEBHA
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