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HHOACHUTEJIBHASA 3AIITMCKA

AnantupoBaHHas paboyas mporpamma 1o ydeoHomy npeamery «Dusukay sSBISICTCS Y4acThiO
aIalTHPOBAHHOM 00pa30oBaTeIbHON MPOTrpaMMbl OCHOBHOTO 0O0IIero o0pa3oBaHusi 00yUYaIOMIMXCS C
3aJICPKKON TICUXUIECKOTO Pa3BUTHSI.

AnantupoBaHHas paboyasi mporpamma o npeamery «dusnka» Ha ypoBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsl COCTaBJI€HA Ha OCHOBE TpeOOBaHMI K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus, ®I'OC mis aereii ¢ OB3 u yueOHOTO
mana MBOY Kounesckoit COIIL.

Bapuant naHHON amanTHPOBAaHHOM NpPOTrpaMMBbl MpeAroyiaraet, 4ro oOywaromuiics ¢ 3I1P
nojryyaeT oOpa3oBaHHE, TOJHOCTHIO COOTBETCTBYIOIIEE IO MTOTOBBIM JIOCTHKCHUSM K MOMEHTY
3aBepIeHHs 00y4YeHUs: 00pa30BaHUI0 00YUArOIINXCS, HE HMEIOLINX OTPAHUYCHUH TI0 BO3MOXKHOCTSIM
3II0OPOBBSI, B T€ KE CPOKU OOyUCHHS.

[lpu opranm3anmmum yd4eOHOro Tmporecca HEOOXOAMMO YUYUTHIBATh crenuduyeckue
oOpa3zoBarenbHbIC MOTpeOHOCTH oOy4atonuxcs ¢ 311P:

° OpraHu3aiys mporecca oOy4eHus! C y4eToM CHenu(uKu yCBOSHUS 3HAHWW, YMEHUHA U
HaBbIKOB oOywaromumucs ¢ 3[IP ¢ ydyerom Temma yueOHOH pabOTHI («IIOMIArOBOM» TPEIbSIBICHUN
Marepuana, J03UpOBaHHOM ITOMOIIM B3pOCIIOrO, UCIOIb30BAHUM CIELUAIBHBIX METOAOB, IIPUEMOB U
CPEICTB, CIIOCOOCTBYIOIIMX Kak oOOLIEMYy pa3BUTHIO OOy4arollerocsi, Tak W KOMIIEHCALUU
WH/IMBU/yalIbHBIX HEJOCTATKOB Pa3BUTHS);

° y4eT aKTyaJlbHbIX M MOTEHI[MAIBbHBIX MMO3HABATEIbHBIX BO3MOXKHOCTEH, oOecredeHue
WHIUBUAYATBHOTO TeMIa 00y4YeHHUs U MPOJABIKEHUS B 00pa30BaTEIbHOM MPOCTPAHCTBE Ui Pa3HbIX
kareropuit o0yuatouuxcs ¢ 3I1P;

° MOCTOSIHHBIA  (TIOLIArOBbIi) MOHUTOPUHT  PE3yJNbTAaTUBHOCTH  00pa3oBaHUS WU
C(OPMHPOBAHHOCTH  COIMAIBHOW  KOMIIETCHIMH  OOYyYaroIUWXCs, YPOBHA W  JIWHAMHKH
NCUX0(U3UUECKOT0 Pa3BUTHS;

° IIOCTOSIHHOE CTUMYJIMPOBAHUE MMO3HABATEIbHON aKTUBHOCTH, MOOYXK/IEHUE UHTEpeca K
ce0e, OKpyKarolleMy NPeIMETHOMY U COLIMAIbBHOMY MUDY;

L4 MOCTOAHHAA ITOMOIIb B OCMBICJICHUH U pACIINPCHUN KOHTCKCTA YCBAUBACMBIX 3HaHPII>i, B
3aKPCIVICHUU U COBCPIICHCTBOBAHHUU OCBOCHHBIX yMCHHﬁ;

° crieManbHOe O0y4YeHHE «IepeHOCY» C(HOPMHUPOBAHHBIX 3HAHUN U yMEHUH B HOBBIE
CUTyallM! B3aUMOJAEHUCTBHS C AEUCTBUTEIBHOCTHIO;

] pa3BUTHE 1 OTPAOOTKA CPEJCTB KOMMYHHUKAIIUHU, TPUEMOB KOHCTPYKTHBHOTO OOIICHHUS U
B3aMMOJICHCTBUS (C WIEHaMU CEMbH, CO CBEPCTHHKAMH, C B3POCIbIMH), (hOpMHpOBAHHE HABBIKOB
COIMAIBHO 0J00PSIEMOTO TTOBEICHHSI.

OO0mas xapakTepucTuka yuedOHoro npeamera « @usuka»

VYyeOupiii npeamer «®Pusnkay SBISETCI CHUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHOHAYUYHBIX
MPEMETOB, MOCKOJIBKY (PU3NYECKHUE 3aKOHBI MUPO3JaHMS SIBISIOTCS OCHOBOM COJEpXaHUSA KypCOB
XUMHH, OUOJIOrUH, reorpaguu U actpoHoMun. Ou3uKa BoopykaeT 00yyaromuxcs HayYHbIM METOA0M
MO3HAHUs, TO3BOJISIOLINM MOTy4YaTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIEM MHUPE.

[TpenMeT MakcUMaIbHO HampasiieH Ha (JOpMHUPOBAHHUE HHTEpECa K IPUPOJHOMY U COLIMATIEHOMY
MHpY, COBEPILICHCTBOBAaHHE MO3HABATENIbHON JAeaTenbHOCTH oOyyvatromuxcs ¢ 3I1P 3a cuer oBnaneHus
MBICIUTEIBHBIMH OTIEpaIsIMU CPABHEHU S, 0000I1IEHN S, pa3BUTHE CIOCOOHOCTH apTyMEHTHPOBATh CBOE
MHEHHE, POPMHUPOBAHNE BO3ZMOKHOCTEH COBMECTHOM JIESITEIBHOCTH.

Nzydyenue ¢usnku crnocoOCcTByeT pa3Butvio y oOyuatomuxcs ¢ 3IIP mpoctpaHcTBEeHHOTrO
BOOOpakeHus1, PYHKIMOHAIBHON IPaMOTHOCTH, YMEHHSI BOCOPUHUMATh U KPUTHUYECKH aHATU3UPOBAThH
nH(pOpMalMIO, MPEICTaBICHHYI0O B pazIU4HbIX (opmax. 3HAYUMOCTh IMpenMeTa MAJisi pa3BUTHUS
KU3HEHHOM KOMIIETEHIIMH OOYYaIOLIUXCs 3aK/II0YaeTcss B YCBOSGHHM OCHOBBI (DM3MUYECKUX 3HAHUH,



HEOOXOAMMBIX JJIsi MOBCEJHEBHOM »HM3HHM;, HABBIKOB 3J0POBOrO M 0€30MAaCHOro JUIsl 4YeloBeKa U
OKpY’Kalolien ero cpeasl 00pasa *KU3HU; POPMUPOBAHUH SKOJIOTUUYECKOI KYIbTYpHI.

[Iporpamma oTpakaeT cozepkaHue oOyuyeHus mnpeamery «DPuszuka» C yd4eToM OCOOBIX
oOpa3zoBarenbHbIX TOTpeOHOCTEH oOywarommxcsi ¢ 3[1P. OBnajeHue MaHHBIM Y4YEOHBIM MPEIMETOM
IIPEJCTABISCT ONPEAEICHHYIO TpyIHOCTh A oOyvaromuxcesa ¢ 3[IP. Oto cBa3aHo ¢ ocobeHHOCTAMU
MBICIIUTEIBHOMN AEATEIbHOCTH, IEPUOANIECKUMHU KOJIeOaHUsIMU BHUMAHUS, MAJIbIM 00BEMOM MaMSITH,
HE/I0CTaTOYHOCThIO OOIIEro 3araca 3HaHWH, IOHM)KEHHBIM I1O3HABATEIbHBIM MHTEPECOM U HU3KUM
YPOBHEM PEUYEBOTO PA3BUTHUSL.

Jlis mpeojoneHus TpyAHOCTEH B H3ydyeHUM ydeOHoro mpenmera «®dusuka» HeoOXoauma
ajanTanus odbeMa M XapakTepa y4eOHOro MaTepuasia K IO3HAaBaTENbHBIM BO3MOXHOCTSIM JIaHHOW
KaTeropuu oOydaroUMxcsi, Y4eT MX OCOOCHHOCTEH pa3BUTHs: HCIOJIIb30BaHUE AJITOPUTMOB,
BHYTPHUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3€H, IOCTENIEHHOE YCI0)KHEHNE U3y4aeMOro Marepualia.

JlanHast nporpamMma KOHKPETHU3HPYET COJEp)KaHUE IPEIMETHBIX TEM B COOTBETCTBUHU C
TpeOOBaHUSAMHU O0pA30BATEIBHOIO CTAHAAPTA, PEKOMEHIYEMYIO IIOCIEAOBATEIFHOCTh H3yUYCHHS
pa3nenoB (GU3MKA C y4eTOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro
IpolLecca, BO3pacTHHIX U IICUXO0JIOrMUYEeCKUX ocoOeHHocTel oOyuatouxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
o01ero o0pazoBaHusl, ONpeeNIseT MUHUMANIbHBIH HA0Op OIBITOB, IEMOHCTPALHIA,

IPOBOJUMBIX YUUTENIEM B KJlacce, JIaOOPaTOPHBIX paboT, BBINOJIHAEMBIX 00yUYarOIIUMHCS.

Meronuyeckoii OCHOBOM u3yueHuss Kypca «@Pu3uka» Ha YpPOBHE OCHOBHOIO OOIIETo
0o0pa3oBaHMs  SBISAETCS CUCTEMHO-JEATEIbHOCTHBIN IMOAX0J, OOecreyuBaroluil JIOCTHKEHHE
JUYHOCTHBIX, METAlPEeIMETHBIX M TPEAMETHBIX O00pa30BaTENbHBIX pE3yJIbTATOB IOCPEICTBOM
OpraHu3aly aKTHUBHON IIO3HABATENBHOM JEATENIbHOCTH OOYYaIOUIMXCsl, YTO OYEHb BAXKHO IpHU
o0yuenuu aereit ¢ 3[1P, a1 KOTOPBIX XapaKTEPHO CHUIKEHUE TIO3HABATEILHON aKTHBHOCTH.

Henu u 3a7a4u u3yveHus yueoOHoro npeagmera «Ouznkay

Obwue yenu nzydeHus ydeOHoro npeamera «Du3uka» NpeaCcTaBICHbI B paboueil mporpamme
OCHOBHOT0 00111eT0 00pa30BaHMs.

OcHOBHOM 11eNIbI0 00YUYEHHS IeTEH ¢ 3a/IeP>KKOM IICUXUYECKOTO Pa3BUTHA HA JAHHOM MpEIMETe
SBJIETCS: TOBBIIIEHUE COIMAJIbHOM ajanTaluu JeTeil yepe3 mpuMeHeHHe (PU3MYecKUX 3HaHWHM Ha
MIPaKTHKE.

s obywaromuxcs ¢ 3P, Tak e, kak U AJi1 HOPMAaTUBHO Pa3BHBAIOIINXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO O0OpPa30BaTEIbHYIO MpOTpamMMy, ITOMHHHPYIONICe 3HAYCHHE MPUOOPETAIOT
TaKHe yenu, Kak:

® 0CBOEHHME 3HAHUHM 0 METOJIaX Hay4YHOT'O O3HAHUSI MPUPOJbI U GOPMUPOBAHKE HA 3TOM OCHOBE
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE MUPA;

® OBJIAJICHHE YMEHHUSIMH ITPOBOAUTH HAOIIOICHUS IPUPOIHBIX SIBICHUH, OMICHIBATH K 0000111aTh
pe3ynbTaThl HaONIOAEHUN, HCMIOJIb30BaTh MPOCTbIE H3MEPUTEIbHBIE NPUOOPHI Uil HU3yUYEHUS
(bu3MYECKUX SBICHUHN; PEICTABIATh Pe3yIbTaThl HAOMIOJEHUIN WU U3MEPEHUN C MOMOIIBI0 TabmuIl,
Fpa(i)I/IKOB U BBLIABIIATHL HA DTOU OCHOBE OMITUPUYCCKHUE 3aBUCUMOCTH; IIPUMCHATH IMOJTYYCHHBIC 3HAHUA
Ui OOBSICHEHHS Pa3HOOOpa3HBIX MPHUPOAHBIX SBIEHUH W MPOLIECCOB, MPUHIUIOB ACHCTBUA
BaXHEHIINX TEXHUYECKUX YCTPOUCTB, AJIs pelieHus: GU3NYECKuX 3a/1ay;

" pa3BUTHE TIO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH,
CaAMOCTOSATCIIBHOCTH B HpI/IO6peTeHI/H/I HOBBIX 3HaHI/II\/’I, IIpH pCUHICHUN (1)I/I3I/I'-IGCKI/IX 3a1a4 U BBIIIOJIHCHUU
AKCIIEPUMEHTATBLHBIX UCCIEI0BAHUHN C UCIIOIH30BAaHHEM HH(POPMAIIMOHHBIX TEXHOJIOTUH;

® BOCMHUTAHUE YOSKIEHHOCTH B BOZMOXKHOCTH MO3HAHUS 3aKOHOB MPUPOBI, B HEOOXOIMMOCTH
Pa3yMHOI'O HCIIOJIB30BaHUA I[OCTI/I)KGHI/II\/’I HAayKu H TEXHOJIOTUHU JJIA )IﬁJ'IBHCfIHIGFO pa3sBUTHA
YeJI0OBEYEeCKOr0 OOIIeCTBa, YBAKEHUS K TBOPIIAM HAYKHW U TEXHUKH, OTHOIICHUS K (PU3HKE KaK K
AJIEMEHTY O0IIEeYeIIOBEYCCKON KYIIbTYPHI;

"JICTION30BAHUE TMIOJYYCHHBIX 3HAHUH W YMEHUH [UIsi pelIeHUS MPaKTUYeCKUX 3amad
MMOBCETHEBHOM  JKM3HHW,  oOecreueHus  O€30MacHOCTH  CBOEH  KW3HH,  PAIMOHAIHLHOTO
MIPUPOIONOIB30BAHUS U OXPAHbI OKPY KAIOIIEH Cpebl.

JlocTrkeHue ITHX IIeJIe 00eCTIieunBaeTCs PEIICHHEM CIICTYIOIINX 3a0ay.

u 3HaKOoMCTBO oOywaromuxcsi ¢ 3IIP ¢ meTomamu mccrnenoBanus OOBEKTOB U SIBICHHI



MIPUPOJIBI;

= nproOpeTeHne 3HAHUI 0 MEXaHMYECKHX, TETJIOBBIX, DIIEKTPOMATHUTHBIX U KBAaHTOBBIX
SBJICHUSAX, PU3NUECKUX BEIMYMHAX, XapAKTEPU3YIOIINUX 3TU SIBJICHHUS;
= dbopMupoBaHUe yMEHHI HaOIIOAAaTh NPUPOJHBIC SBJICHUS U BBINOJHITH OIBITHI,

nabopaTopHble pabOThl M SKCIEPUMEHTAJIbHBIE HCCIICAOBAHUS C HCIIOJIB30BAaHUEM H3MEPUTEIBHBIX
pUOOPOB, IMHUPOKO MPUMEHSAEMBIX B IPAKTUYECKON KU3HHU;

. OBJIQ/ICHUE TAKMMM  [OHATUAMH, KaK IPUPOJHOE  SIBIEHHE, OSMIMPUYECKU
YCTaHOBIICHHBIN (hakT, mpoliieMa, TUIIOTE3a, TEOPETUUECKUN BBIBOJ, PE3yJIbTaT 3KCIIEPUMEHTATLHON
IIPOBEPKH;

= MOHMMAaHHE OTJIMYMK HAYYHBIX JAHHBIX OT HENPOBEPEHHON MH(POPMALNHU, IEHHOCTH
HaYKHM U1 yJIOBJIETBOPEHHUS OBITOBBIX, IPOU3BOACTBEHHBIX U KYJIbTYPHBIX HOTPEOHOCTEH YenoBeka.

Oco0eHHOCTH 0TOOPA M aJaNTALUM Y4eOHOT0 MaTepHuaJia no pusuxe

OcHoBoif 00yuenust oOyyaromuxcs ¢ 3I1P Ha mpeaMeTax ecTeCTBEHHOHAYYHOT'O [IUKJIA SBIISCTCS
pa3sBUTHE y HUX OCHOBHBIX MBICIUTEIbHBIX ONEpaluil (aHaau3, CUHTE3, CpaBHEHHE, 0000IeHHe) Ha
OCHOBE BBINIOJIHEHHUS Pa3BUBAIONIMX YIPAXHEHUH, (HOpMUpOBAaHHE MPUEMOB YMCTBEHHOW paOOTHI:
aHAJIM3 MCXOAHBIX JIaHHBIX, IUIAHUPOBAHHWE MaTepuaya, OCYIIECTBIECHHE IO3TAIlHOIO U HMTOTrOBOIO
CaMOKOHTPOJISI, @ TAK)KE OCYIIECTBISAETCS JTUKBUIALUS POOETIOB B 3HAHUSAX, 3aKPEIJICHUE U3YUYEHHOTO
Mmarepuaia, oTpaboTKa alropuTMOB, TIOBTOPEHUE IPONAEHHOr0. bosbIoe 3HaYeHne NpuAaeTcsi yMEHUIO
paccka3aTrh O BBIIOJIHEHHOHN paboTe ¢ MpaBUIIbHBIM YHOTPEOIEHUEM COOTBETCTBYIOIIEH TEPMUHOIOTUN
U COOJIOZICHWEM JIOTHUECKUX CBsized B M3ynaraemMoM marepuaine. s oOyuaromuxcs 3IIP Ha yposHe
OCHOBHOTI'0O OOIIEro 00pa30BaHUs MO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMHU: HEJIOCTAaTOYHBIH ypOBEHBb
pa3sBUTHs OTHEJIBHBIX ICUXUYECKMX IPOLECCOB (BOCHPUATHS, BHUMAHUSA, MaMSATH, MBbIIIICHUS),
CHIDKEHHBIH YPOBEHb MHTEJUICKTYaJIbHOTO Pa3BUTHSA, HU3KUH YPOBEHB BBHIOJHEHHUS YICOHBIX 3a/1aHUM,
HU3Kasg yclemHocTb oOydeHus. Ilostomy npu u3ydeHuM QU3MKU TpeOyeTcs IesieHalpaBIeHHOe
UHTEJJIEKTyallbHOe pa3Butue odyuarouiuxcs ¢ 3I1P, orBeyaromiee ux 0COOEHHOCTSAM M BO3MOXKHOCTSIM.
VYuer ocobenHocreil obOyuwarouuxcs ¢ 3[IP Tpebyer, uToOBl HpU M3Yy4EeHHH HOBOTO Marepuaja
00513aTeNIbHO TPOUCXOANUIO MHOTOKPAaTHOE €ro IOBTOPEHHE; PACIIMPEHHOE pPACCMOTPEHHE TEeM W
BOIPOCOB, PACKPBIBAIOIIUX CBA3b (PU3UKU C JKU3HBIO; aKTyaJIn3alusl IEPBUYHOIO >KU3HEHHOTO ONbITa
oOyyJaronuxcs.

YcBoeHHEe NpPOrpaMMHOrO Marepuaiga 1O (U3MKE BbI3BIBACT OONbIIME 3aTPyIHEHHS Y
oOyuatomuxcs ¢ 3[1P, moatomy Teopus usyuaercst 6€3 BEIBOJIOB CIOKHBIX popMyJl. 3aaauu, Tpedyroume
MPUMEHEHHMS CIIOKHBIX MaTEMAaTUYECKUX BBIUMCIEHUH U (OpMylsl, B OCOOCHHOCTH TaKUX TeM, Kak
«MexaHuueckoe IBUXKEHHE», «ApxumenoBa cuia», «MexaHuueckas SHEprus», «DIEKTpUUYECKHe
SBJICHUS», « DJIEKTPOMArHUTHBIE SIBICHUS», PEIIAIOTCS B KJIACCE C TOMOIIBIO YUUTEIS.

Ocoboe BHUMaHHME NpPU H3YYEHUU Kypca (QU3UKU YJeNseTcsl MOCTAaHOBKE M OpraHu3aluu
SKCIIEPUMEHTA, a TaKXe IMPOBEACHUIO (IIPEUMMYILIECTBEHHO Ha KaX/JIOM YpOKE) KPAaTKOBPEMEHHBIX
JeMOHCTpauuid (BO3MOXKHO C HCHOJb30BAHUEM JJIEKTPOHHOW JeMoHcTpauuu). HekoTopble Tembl
00s13aTebHO JIOJDKHBI BKJIIOYaTh ONOpPHBIE JTabOpaTopHble pabOThl, KOTOpbIE pPa3BUBAIOT YMEHUE
MOJIb30BaThCs MPOCTEWIIMMU MpuOOpaMM, aHATU3UPOBaTh IOJy4YEeHHbIE JaHHble. B cB3m ¢
OCOOCHHOCTSIMM  TOBEIEHUS M  JeATenbHOCTH oOywatromuxcs ¢ 3[IP  (pacropmokeHHOCTB,
HEOPraHM30BAHHOCTb) MPEAYCMOTPEH CTPOXKAaWUIIMKA KOHTPOJIb 3a COOJIOJICHHEM MpPaBUI TEXHUKH
0€30MacHOCTH IPH MPOBEIECHUH JTA0OPATOPHBIX U MPAKTUYECKUX PaboT.

Bonbmioe BHMManue npu uzydeHun ¢puzuku nogpoctkamu ¢ 3IIP oOpamiaercs Ha oBilafieHne UMU
MPaKTUYECKIMHA YMEHUSMH M HaBbIKamH. [IpemycMaTpuBaeTcs yMEHbBIIEHHE 00BbeMa TEOPETHUECKHUX
CBElICHHUI, BKIIOYEHHUE OTIENbHBIX TEM WM LEeJbIX pPa3/eloB B MaTepuanbl Ui 0030pHOTrO,
O3HAKOMHUTENLHOTO WM  (akyJIbTaTUBHOTO u3ydeHus. [Ipennmaraercs ymeHbllieHHe oObema
MaTeMaTHYECKUX BBIUMCIEHUH 3a CUET YBEIMUEHHS KAUeCTBEHHOTO OMMCAHUS SIBIICHUH U MPOLIECCOB.

JlocraTouHOE KOJIMYECTBO BpPEMEHH OTBOAMTCS HA pACCMOTPEHHME TEM M BOIPOCOB,
PaCKpBIBAIOIIUX CBsI3b (DU3UKU C JKU3HBIO, C TEMHU SBICHHSIMH, HAOJIOJCHUSIMH, KOTOPBIE XOPOIIO
M3BECTHBI YYCHUKAM 3 UX )KH3HEHHOTO OTIBITA.

MakcuMalIbHO HCTIONB3YIOTCSI MEXITPEAMETHBIE CBSI3U C TAKUMH JAUCLUILIMHAMHU, KaK reorpadus,
XuMus, ouosorus, T.K. oOydatromuecs ¢ 3[IP ocobeHHO Hy)TarOTCs B MPEMOJTHECEHUH OJTHOTO U TOTO
e ydeOHOro MaTepuana B pa3IMYHbIX acleKTaX, B €r0 BapbUPOBAHUH, B HEOJHOKPATHOM MOBTOPEHUHU



U 3aKpEIUICHUH ITOJIyYCHHBIX 3HAaHUI M NIPaKTHYECKUX yMeHUH. [1o3Boisis paccmarpuBath
OJUH M TOT € Yy4eOHBIH Marepuan C Pa3HbIX TOUEK 3PEHUs, MEXKIPEIMETHBIC CBSI3U

CIIOCOOCTBYIOT €10 JydlIEeMy  OCMBICICHHIO, 0ojiee  NMPOYHOMY  3aKPEIUICHUIO
IIOJIyYEHHBIX 3HAaHUN U IPAKTUYECKUX YMEHUM.

Buasl nesareasnoctn odyuaromuxcst ¢ 3IIP, o0yciioBiieHHbIe 0c00bIMHM 00pa30BaTeIbHBIMH
NMOTPEOHOCTAMM W 00ecreYyHBaOIIHe OCMbBICIICEHHOE OCBOEHHE COJepP:KaHuM O00pPa30BaAHUA 110
npeamety «Ouznka

TemaTuyeckas U TEPMUHOJIOTHYECKas JIEKCHUKa 110 Kypey ¢usuku coorBerctByer AOOIT OOO.

Copnepxanue BHIOB JesTenbHOCTH oOyvaromuxcs ¢ 3[IP Ha ypokax (u3uku ompenensiercss ux
0CO0BIMH 00pa3oBaTeIbHBIMK MTOTPeOHOCTAIMH. [ToMumo 1poko ucnosb3dyembix B AOOIT OO0 oburux
JUTS BCEX 00YYarOIIUXCsl BUAOB JCSITEILHOCTH CIEIYET YCUIUTh BUJIBI ICATEIBHOCTH, CIICIIU(MUIHBIE [T
JAHHOW KaTeropuu AeTel, oOecredrBarolre OCMBICIEHHOE OCBOCHHME COAEpXaHHs OOpa3oBaHHs IO
IIpEIMETY: YCHJIEHUE IPEIMETHO-IIPAKTUYECKON IESATEIIbHOCTH C aKTUBU3ALMENH CEHCOPHBIX CHCTEM;
OCBOEHHE MaTepuayia ¢ OMOpod Ha alrOpUTM;

«TIOIIArOBOCTH» B M3YYCHUH MaTEpHalia; MCIOJb30BaHUE JOTMOJHUTEIHLHON BU3YaJbHOM OMOPHI
(cxembl, 1Ia0JOHBI, OMOpPHBIE TAOIMIIBI); PEYEBOM OTYET O MPOIECCe M pe3ysbTare AesTeNbHOCTH;
BBIMIOJTHEHUE  CHENHMANbHBIX  3a/aHui, O00eCHeuMBAIOIIUX  KOPPEKIHIO0  Peryisiuuud  ydeOHo-
MO3HABATEIBHON NESITETLHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJIbTara.

Hns obyuaroumuxcs ¢ 3I[IP cymiecTBeHHBIM SBISIOTCS MPUEMBbl pabOThl C  JIGKCHYECKUM
MatepuaioM 1o npeamery. IlpoBoaurtcs cnenuanbHas padboTa MO BBEIEHUIO B aKTUBHBIM CIOBaphb
00y4aroIuxcsi COOTBETCTBYIOIIEH TepMUHONIOTHH. V3yyaemble TEpMUHBI BBOJSATCS Ha MOJTHCEHCOPHOMN
OCHOBe, 00s13aTelbHa BU3yalIbHAS TOAJIEPIKKA, alITOPUTMBI PaOOTHI C ONpEAEICHUEM, OMOPHBIE CXEMBI
JUIS aKTyaIu3alii TEPMUHOIOTHH.

B cBmu ¢ ocoObiMu 00pa3zoBaTeldbHBIMH TMOTpeOHOCTAMU oOyuatommxcst ¢ 3[IP, mpwu
TUTAHUPOBAHUH PaOOThI yUEHUKA HA YPOKE CIEAyeT MPUIEP>KUBATHCS CIETYIOIIUX MOMEHTOB:

1. IIpu ompoce HeOGXOMMMO: JaBaTh ANTOPHTM OTBETA; Pa3peIlaTh MOJb30BATHCS ILIAHOM,
COCTaBJICHHBIM IPH MOJATOTOBKE JIOMAIIIHETO 33/IaHMsl; JaBaTh OOJIbIlEe BPEMEHU FOTOBUTHCS K OTBETY y
JIOCKH; pa3peliarh JeyaTh NpeJBapUTeIbHbIE 3aMHCH, M0JIb30BATHCS HATJISIIHBIMU OCOOUSMHU.

2. Tlo BO3MOKHOCTH 3a/1aBaTh 0OYYAIOMUMCS HABOJAIIME U YTOUHSIOIIME BOIIPOCHI, KOTOPBIE
MIOMOTYT UM TIOCJIEIOBATENBHO U3JI0KUTh MaTepHal.

3. CucremaTHdecky NPOBEPATh YCBOEGHHE MaTepHasa 110 TEMaM YPOKOB, Il CBOEBPEMEHHOTO
oOHapyxkeHwHs poOesIoB B MPOIIEANIEM MaTepHale.

4. B mpouecce n3yueHHs HOBOTO MaTepuajla BHUMaHHE yIEHUKOB 0OpamaeTcs Ha Hanboee
CIIOKHBIE pa3fenbl u3ydaemMod TteMbl. HeoOxomumo damie oOpamarbcss K HUM € BONPOCAMHU,
BBISICHSIONIMMHU TOHUMAaHHE y4eOHOTro MaTepualia, CTUMYJIUPOBATh BOIMPOCHI TPH 3aTPYyAHEHUSX B
YCBOEHUHU HOBOTO MaTepuaa.

Mecto yueOHOro npeamera «@u3nuka» B yueOHOM IJIaHe

B cootercTBuM ¢ DenepanibHbIM rocyJapCTBEHHBIM 00pa30BaTeIbHbIM CTaHIAPTOM OCHOBHOI'O
obmiero obpazoBanusi yueOHbI npeaMer «Dusnka» BXOIUT B MpeIMETHYIO 00macTh «EcTtecTBeHHBIE
HAayKuW» U sIBIsETCS oO0s3arenbHbIM sl m3yudeHus. ConepikaHue ydeOHOro mpenmera «Dusukay,
npeAcTaBiIeHHoe B paboueir mporpamme, cooTBercTByer @I'OC OOO, ocHOBHOI 00pa3oBaTeIbHOM
IporpaMMe OCHOBHOTO 00II1ero 00pa3oBaHusl, aJaNTHPOBAHHONW OCHOBHOM 00pa30BaTeNbHOM porpaMmme
OCHOBHOTO 00111eT0 00pa30BaHMs O0yJAOIINXCS C 3aIEPKKON TICUXUIECKOTO Pa3BUTHS.

Ha uzyuenue ¢pusuku (6a30BbIi YPOBEHBb) Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs OTBOIUTCS
238 uvacoB: B 7 kiacce — 68 wacoB (2 yaca B Heziel0), B 8 kiacce — 68 vacoB (2 waca B Heaenmo), B 9
kinacce — 102 gaca (3 gaca B Hefei0).

[Ipennaraemseiii B mporpamMMe mo (usuke mepedeHb Ta0OpaTOpHBIX PabOT M OMBITOB HOCUT
pPEKOMEHIaTebHBINA XapaKTep, YUUTEIb AeNaeT BBIOOp MPOBEAEHUS JTa00paTOPHBIX PabOT M OMBITOB C
y‘-IéTOM HHAWBUAYAJTbHBIX 0co0eHHOCTEH O6yan-OIIII/IXC$I, CIIMCKa OKCIICPHUMCEHTAJIbHBIX SaHaHHﬁ,
MpeJyIaraeéMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO SK3aMeHa 10 (pr3uKe.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pa3zjnen 1. ®u3uka u eé poJib B MO3HAHUH OKPY:KAIOIIEr0 MUPA.

®usuka — Hayka o npupoze. SIBineHus npuponsl. Pu3ndecKue SBICHUA: MEXAHUYECKUE,
TEIUIOBBIE, JJICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenUYUHBL. M3mepenwe ¢usnueckux BenuuyuH. Duszndeckue MPUOOPHI.
ITorpemHocTs 3MepeHui. MexayHapoaHas CuCTeMa €IHMHMUII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HayKH M3y4aroT IpUpody. EcTecTBeHHOHAay4HBIH MeTOA
NO3HAHUA: HaOJIIOJIEHHEe, [TOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKEHHE T'MIIOTE3, SKCIIEPHUMEHT I10
IIPOBEpPKE TUI0Te3, 00BsCHEHNE HAabI0JaeMoro siBieHus. Onucanue GU3n4ecKux sBJICHUN ¢ TOMOLIbIO
MOJIEIIEN.

Jemoncmpavuu.
1. MexaHn4deckue, TEILJIOBBIE, AJIEKTPUYECKUE, MarHuTHBIC, CBETOBBIC
SIBJICHHSL.

2. ®dusuyeckue MpUOOPHI U MPOIeAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM
puOOpOM.
Jlabopamopmuvie padbomel u onvimel.
Omnpenenenue HEeHbI JeIeHUs Kbl K3MEPUTEIHFHOTO IPpUOopa.
H3mepeHnne paccTosHUM.
N3mepenue 06bEMa KUIKOCTH U TBEPAOTO TeTa.
Omnpenenenre pa3MepoB MajbIX TeJl.

HwnNh e

5. HM3mepeHue TemmepaTypbl NpU IOMOIIM JKUAKOCTHOIO TEPMOMETpa M JaTyuKa
TEMIIEPATYPBI.

6. IlpoBeneHue wccienoBaHus IO MPOBEPKE THUIIOTE3bl: JAIBHOCTH II0OJIETA IIApHKa,
MYLEHHOTO TOPU30HTAIBHO, TEM 00JIbllIe, YeM OOJIbIlIe BHICOTA ITyCKa.

Pazgen 2. [lepBoHayajibHbIe CBeleHHS 0 CTPOCHHH BelecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIBI, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBuxenue wyactuil BeniecTBa. CBsi3b CKOPOCTH JBHMKEHHS YACTHI[ C TeMIIEpaTypoOM.
BpoyHoBckoe nBmwxkenue, auddys3us. BzammonelcTBHE YACTHIl BEHIECTBA: TMPUTSIKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIIIMUYECKHX )
Ten. B3auMMocBA3p MeXAy CBONCTBAMHM BEIECTB B DPAa3HBIX arperarHbIX COCTOSHUSIX M HUX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. HabmoneHne 6poyHOBCKOTO JBHKEHHUS.

2. Hab6monenue nuddysuu.

3. Habmogenue SIBJICHUH, OOBSCHAIOIIUXCS MIPUTSKEHUEM WIH
OTTaJIKMBAaHUEM YaCTHI] BEILIECTBA.

Jlabopamopmuvie padomul u onvimel.

1. OneHka  jauamerpa aromMa  METOAOM psinoB  (c  HCIOJIB30BaHUEM
¢dororpaduii).

2. OmpIThI O HAOIIOICHHIO TETJIOBOTO PACIIMPEHHSI Ta30B.

3. OmbITbI 1O OOHAPYKEHUIO AECHCTBHSI CHIT MOJIEKYJIIPHOTO MTPUTSHKEHHSL.

Pa3nen 3. /IBuskeHHe U B3aUMOAeliCTBHE TeJl.

Mexannueckoe ABuxkeHHe. PaBHOMepHOe U HepaBHOMepHOe aBHkeHue. Ckopocts. CpenHsis



CKOPOCTb IPY HEPAaBHOMEPHOM JIBUKEHHUH. PacueT myTH ¥ BpeMEHU JIBH>KCHHUSL.

SBneHne uHEPIUU. 3aKOH MHepUuU. B3anmoaeiicTBue T Kak MpuYMHa U3MEHEHUS] CKOPOCTH
NBUKeHHsa Ten. Macca kak mepa umHepTHocTH Tena. IlnmotHocte BemectBa. CBsi3b IJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIlIeCTBA.

Cuta Kak xapakTepuCcTHKa B3aumoaeuncTeus Ten. Cuna ynpyroctd u 3akoH ['yka. M3amepenue
CWJIBbI C IOMOIIBIO JUHAMOMETpA. fIBJIeHHE TATOTEHUS M cuia TspkecTu. Cuia TsDKECTH Ha JIPYruX
mwa"Herax. Bec Tema. HeBecomocTs. ClioKeHHME CWIJI, HANpPaBIEHHBIX [0 OJHOM MpPSMOM.
PaBHopelicTByromas cwi. Cuna tpeHus. TpeHue CKOJIbKEHUs U TpEeHHE NOoKos. TpeHue B mpupose U
TEXHUKE.

emoncmpavuu.

1. HaOmntoneHne MexaHu4ecKoro IBHKEHUS Tena.

2. UM3mepeHue cKOpOCTH MPSAMOIIMHENHOTO JBUKECHHUS.

3. HaGmonenwue siBIeHUs] MHEPLIUH.

4. HaOmonenue N3MEHEHUsI CKOPOCTHU NP B3aUMOJICHCTBUU TeIL.

5. CpaBHeHHE MacC 10 B3aUMOJIEHCTBHIO TEIL.

6. CnoxeHue cuj, HalPaBJIEHHBIX 110 OAHON MPSMOH.

Jlabopamopmuvie pabomel u onvimel.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapHUKa B KUIKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlanee).

2. Omnpenenenue cpenHell CKOPOCTU CKOJIBKEHHUS Opycka WU IIapvKa MO HAKIOHHOM
IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPOTO TeNA.

4. OmnbITBl, AEMOHCTPHPYIOIINE 3aBUCUMOCTh PACTHKEHHS (IePOpMalnm) MPYKUHBI OT
IIPUIIOKEHHOHN CHIIBI.

5. OnbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbl TPEHHUS CKOJIbKEHUS OT Beca Tena U
XapakTepa COINPUKACAIOIINXCS TIOBEPXHOCTEM.

Pazgen 4. Jlapinenue TBEPABIX TeJl, AKUAKOCTEH U ra3os.

Jasnenne. CrocoObl yMEHbIIEHHSI U yBETUYEHUs JaBieHus. JlaBieHue rasa. 3aBUCHUMOCTb
JaBlieHHs raza oT o0beMa, TemmepaTypbl. Ilepenadya naBieHus TBEPABIMU TeNaMH, XKHUJIKOCTSIMHU U
razamu. 3akoH [lackans. [IlHeBMaTnyeckue MammHbl. 3aBUCUMOCTD JAaBJICHUS KUJKOCTH OT IJIyOUHBI.
IMuapocraTuyeckuii mapagokc. CooOrmarontuecs: cocybl. ['uapapinueckiue MEXaHU3MBbI.

Atmocdepa 3emnu u atmocdepHoe napienue. [ [puanHbI cyecTBOBaHUS BO3AYIITHON 000JI0UKH
3emimn. OmbiT Toppuuennu. U3mepenue aTtMochepHOro MaBieHHUs. 3aBUCHUMOCTb aTMOC(EPHOTO
JaBJIEHHs OT BBICOTHI HaJl ypoBHEM Mopsl. [IpuGops! 11 n3mMepeHns aTMOChEpHOTro JaBIeHHs.

JleiicTBuE *KMIKOCTH U Ta3a Ha MMOTPYKEHHOE B HUX TeJo. BrITankuBaromias (apxumeoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TeMIepaTyphl.

[Tepenaua gaBneHUs )KUAKOCTHIO M Ta30M.
Coobmaronmecs Cocy/pl.
I'unpasnuuecknii npecc.

u ks Wi

[IposiBnenue neiicTBust atMochepHOro 1aBIeHHUS.

6. 3aBUCHMOCTb BBITAJKUBAIOIIEH CHUJIIBI OT 00BEMa MOTPYKEHHOW YacTH Tella U
IIJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEN CHUIIbI BECY BBITECHEHHOMU JKUIKOCTH.

8. YciioBue IIaBaHus TeIl: IJIaBaHUE WU MOTPYKEHUE TEI B 3aBUCHUMOCTU OT COOTHOLLICHUS
IIOTHOCTEH TeNa U KUIKOCTH.



Jlabopamopmuwvie padomul u onvimel.

1. MHccnenoBaHue 3aBUCMMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOM B KHJIKOCTh YaCTH
Tena.

2. OmnpeneneHre BHITAUIKABAIOIICH CHIIbI, IEHCTBYIOLIEH HA TEJIO, TOTPY>KEHHOE B )KUIAKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOLIECH CUIIbL, JEUCTBYIOIIECH HA TENO B KUIKOCTH, OT
MaccChl Tela.

4.  OnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH Ha TEJIO
B KHJIKOCTH, OT 00BEMa MOTPYKEHHOM B KUAKOCTh YACTH TEJIA U OT IJIOTHOCTHU YKHUIKOCTH.

5. KoncTtpyupoBanue apeomeTpa WIM KOHCTPYMPOBAHUE JIOAKA U OIpEACIICHHE €€
IPy30I0AbEMHOCTH.

Pa3jnen 5. PadoTa 1 MOIIHOCTh. DHEPTHsl.

Mexanudeckast pabota. MomHOCTb.

[TpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS TUIOCKOCTh. [IpaBuio paBHOBECHsI — phbluara.
[IpumeHeHne mpaBuia pPaBHOBECHS phluara K OJIOKY.

«3omnoroe npaBuinoy» mexanuku. KII/I mpocTeix mexanu3moB. [IpocTeie MeXaHU3MEBI B OBITY H
TEXHUKE.

Mexanunueckas 3Heprus. Kunernueckas u norenuaibHas sueprus. [Ipesparienue oqHoro Buaa
MEXaHUYECKOM IHEPTUHU B APYroil. 3aKOH COXPAHEHHUS SHEPTHUHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopmuwvie padbomel u onvimel.

1. Ompenenenre pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TeJIa MO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBaHue ycia0BU paBHOBECHS pblyara.

3. MHsmepenue KII/l HaKJIOHHOM IIJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOUN SHEPTUH.

8 KJIACC

Pa3nen 6. TenioBble siBJIEHHS.

OCHOBHBIE TOJIOKEHHSI MOJEKYJISIPHO-KMHETHUYECKOW TEOpHHM CTPOEHMs BellecTBa. Macca u
pa3Mepbl  aroMOB M MOJIeKYJ.  OTBITBI,  TMOATBEPXKIAIOIIME  OCHOBHBIE  TOJIOKEHUS
MOJICKYJIIPHOKHHETHYECKON TEOPHH.

Mogenu TBEPAOTO, XHUIKOTO M Ta3000pa3HOTO COCTOSHMM BemecTBa. Kpucrammmueckue u
amopdusie Tenma. OObsICHEHHWE CBOWMCTB Tra3oB, KHIAKOCTEH W TBEPABIX TEJ HA OCHOBE IOJOKEHUU
MOJIEKYJISIPHO-KMHETUUECKOW Teopur. CMaurnBaHUE U KalWUISIPHBIE sIBIIEHUS. TENIoBO€ pacliupeHue
U CXKaTHe.

Temneparypa. CBs3b TEMIEpaTyphl CO CKOPOCTBIO TEIJIOBOTO ABUKEHHUS YacTHLl. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHHsI BHYTPEHHEH SHEPruu: TEIulonepenada u coBepiieHrne padboTsl. Busr
TEeIUIoNepeiayn: TeMIONPOBOJHOCTh, KOHBEKLUS, N3TyUEHHE.

KonuuectBo TemnoTel. YenbHash TEIUIOEMKOCTh BeLIeCTBa. TermiooOMeH M TEeIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBnenue u oTBepAeBaHNE KPUCTAJUIMYECKUX BEIECTB.
VnensHas Terora muasneHus. [lapooO6pasoBanue u konnencanus. Mcnapenne. Kunenue. Y aenpHast
TeruioTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KUIIEHUS OT aTMOC(EPHOTO JAaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprusi TOIJIMBA. Y IeJbHas TEII0Ta CTOpaHusl.

[Tpuniunsr paGotel TemnoBbix nBurareneid KIIJ[ TemoBoro asuraresns.

TennoBble ABUTATENN U 3aIIUTA OKPY’KAIOIIEH CPEIbI.

3aK0H COXpaHEHHMs U IPEBPAILCHUS SHEPTUH B TETUIOBHIX ITPOIECCaXx.



Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO IBHKEHUS.

Hab6monenue nuddysun.

HalGmronenue siBjieHU cMauynBaHKs U KaWJUISIPHBIX SBJICHUH.

Habuo1eHure TerioBoro pacumpeHust Tedl.

V3MeHeHre maBlieHUs Ta3a MpH WU3MCHEHHH O0BEMa M HATPEBAHUU WIIM OXJIAXKIICHUH.
[TpaBwiia u3MEpEeHUs TEMITEPATYPBI.

Bune! Termonepenaun.

OxJtaKaeHue Mpy COBEPIICHUN paOOTHI.

HarpeBanue npu coBepiieHn# paboThl BHSITHUMHU CHJIAMHU.

L O N Uk WD R
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. CpaBHeHHE TEINIOEMKOCTEN pa3IMYHbIX BEIIECTB.
. HaOmronenue kumeHus..

(IR Y
N

. Habmonenue noctostHCTBa TEMIEpaTyphl IPH IJIABJICHUH.

13. Mojenu TENJI0BbIX ABUTATEIICH.

Jlabopamopmuwvie pabomel u onvimel.

OnbITHI 10 OOHAPYKEHHIO JECHCTBHUS CHIJI MOJICKYJISIPHOTO MTPHTSKCHHUS.

OnbITHI 110 BBIPALIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WIIH caxapa.

OnbITHl 0 HAOTIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KHIKOCTEH U TBEPJBIX TEIL.

el A

Omnpenenenue naBaeHus BO3ayxa B 0aJUIOHE MIIPUIIA.

5. OnbIThI, AEMOHCTPUPYIOIIHME 3aBUCHMOCTh IaBJICHHUS BO3QyXa OT €ro oonema u
HarpeBaHus WU OXJIAKICHUS.

6. IIpoBepka runoTe3bl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaGmopenue W3MEHEHUS BHYTpPEHHEH DHEPrUA  TEla B  PE3yJIbTaTe
Teruionepeiayu U padboThl BHEIIHUX CHIL.

8. HccnenoBanue sBIEHUS TEIUIOOOMEHA NMPU CMEUIMBAHUU XOJOJHOM M Tropsiueill BOJBI.

9. Ompenenenue KOJIM4ECTBA TEIIOTHI, MIOJIy4EHHOT' O BOJIOU pu
TEII00OMEHE C HarpeThIM METAITTMUYECKUM LIUITUH]IPOM.

10. Omnpezenenne yaeabHON TEINIOEMKOCTH BELLIECTBA.

11. MccnenoBaHue mpolecca HCIapeHus.

12. OmnpezeneHne OTHOCUTENBHOMN BIIAXKHOCTH BO3yXa.

13. Omnpenenenue yAeabHON TEIUIOTH IIABJICHUS b/,

Pa3nes 7. DilekTpryeckne ¥ MArHUTHbIE SIBJICHMS.

3HeKTpH3aHI/I$I TCII. I[Ba poda SJICKTPUYCCKUX 3apAa0B. BzauMogaelictBue 3aPsSPKCHHBIX TCJI.
3akoH Ky.]'IOHa (SaBI/ICI/IMOCTL CHJIbI B3aUMOJEHCTBUS 3apsKCHHBIX TCJI OT BCJIWYHHBI 3apsAI0B U

pacCTOAHUA MCKIAY TeHaMI/I).

SHCKTpI/ItIeCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHI_II/IH Cyneprno3numumn

ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN dieKTpudeckuil 3apsia. CTpoeHue atoma.

[TpoBOHUKYN W TUATAEKTPUKHA. 3AKOH COXPAHEHHUS JJIEKTPUUYECKOTO 3apsiia.

DJIEKTPUUYECKUH TOK. Y CJIOBHUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. FICTOYHUKM TOCTOSIHHOTO

ToKa. [IefCTBUS 31EKTPUYECKOrO TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B

KUIKOCTAX U ra3ax.

3J'ICI(TpI/ILIeCKa$I OCIIb. Cuna Toka. 3J'ICKTpI/I‘-IeCKOC HaIIpsIPKCHUC. COHpOTI/IBHeHI/IG IIpOBOAHUKA.
YaenbHOE COIIPOTUBJICHUEC BCUICCTBA. 3akon Oma AJid yd4aCcTKa ICIIN. IlocnenoBarenbHOEe U

napajijieJibHOC COCAMHCHUEC IPOBOAHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTpUUECKOTO TOKa. 3akoH Jlxoymns—JleHna. DiekTpudyeckue Lenu U



MOTPEeOUTENHN IIEKTPUIECKOM SHEeprun B ObITy. KopoTkoe 3aMbIkaHue.

IlocTossHEBIE MarHwThl. B3anmMojeicTBHE IIOCTOSHHBIX MarHuTOB. MarsmTHOe IoOJe.
MaruuTtHOE ToJie 3eMJIM M €ro 3HauyeHHe il KM3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE 1oJie
AJIEKTPUYECKOTro ToKa. [IpuMeHeHue 3JeKTpOMAarHUTOB B TeXHUKeE. JlelicTBME MarHUTHOrO MOJs Ha
MIPOBOJIHUK C TOKOM. DJEKTPOJBHUIaTENb MOCTOSHHOTO TOKa. MCIoiap30BaHME 3JEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneiter  ®apanes.  SIBneHue  snekTpoMarHUTHOM — uHAykuumu.  IlpaBuno  Jlenuna.
Onekrporerepatop. CrmocoObl  MOMYYEHHUS DJIGKTPUYECKOW JHEPTUU. DIEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

emoncmpavuu.

DJIeKTpu3anus Tell.

JIBa po/ia 3JEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX Tell.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DneKkTpocTaTUYECKasi MHAYKLUS.

3aK0OH COXpaHEHHUS AICKTPUICCKUX 3aPs/I0B.

[IpoBOIHUKY U TUIIIEKTPUKH.

MopenupoBaHre CHIIOBBIX JIMHUM 3JIEKTPUUECKOTO TTOJISI.

M cTOUYHUKH TTOCTOSHHOT'O TOKA.

W X Nk WD R

JIeCTBUS 3JIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKHUH TOK B )KUJIKOCTH.
. TI'a30BBIM pazps.
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. I3mepeHnune cuiibl TOKa aMIepMeTPOM.

[EEN
w

. I/I3M€p€HI/Ie QJICKTPHUYCCKOI'0 HAIPSAKCHUS BOJIBTMCTPOM.

[y
S

. Peocrar u Mmara3us conpoTUBICHHMN.

[EEN
u

. B3anmMmopelicTBHE TOCTOSHHBIX MATHUTOB.

[ERY
)]

. MoaenupoBaHre HEBO3MOKHOCTH pa3/IeJeHUs MOTOCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.

. OmsIT Dpcrena.

. MaruutHoe nosue Toka. DIeKTPOMAarHuT.
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. JleficTBHE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

N
=

. QHGKTPO)IBI/H"&TCJ'IB IIOCTOAHHOI'O TOKA.

N
N

. MccrnenoBanue siBIeHUs 2J€KTPOMAarHUTHOW MHTYKIIUU.

N
w

. OnbiTel Dapajes.

24. 3aBUCUMOCTh HaTpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCIOBMH  €ro
BO3HUKHOBEHUS.

25. DIIeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopusie pabomut u onvimel.

1. OmpITBl 10O  HAOMIOIEHUIO ANEKTPU3AIAH TN  WHAYKIHEH u Tpu
CONPUKOCHOBECHHH.

2. HccunenoBanue JEUCTBUS ANEKTPUIECKOTO MoJis Ha MPOBOJHUKHU u
JTUDIIEKTPUKH.

3. CoOopka u nmpoBepKa pabOThI AIEKTPUUECKOU MU MMOCTOSTHHOTO TOKA.

4. H3mepeHue U peryarupoBaHUE CUIIBI TOKA.

5. H3mepeHue u peryiupoBaHue HAMPSHKEHUSI.

6. HccrnemoBaHue 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO Yepe3 PE3UCTOp, OT COMPOTHUBICHUS
pe3ucTOpa M HAMPSIKEHUS Ha PE3UCTOPE.

7. OHI)ITI)I, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTD SJICKTPUYCCKOT'O COITPOTHBJIICHUA IPOBOJHHKA OT



€ro JUIMHBI, IUIOMAAU MOMEPEYHOr0 CEYEHUS U MaTepuraa.

8. IlpoBepka mpaBuiia CIIOXKEHUS HANPSIKEHUN MPU IOCIEI0BATEIBHOM COECIUHEHHUH IBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia it CHJIbI TOKA IPU MAPALIETbHOM COCIUMHEHUH PE3UCTOPOB.

10. Ompenenenue padoThI ASKTPUIECKOTO TOKA, HIIYIIIETO Yepe3 PE3UCTOP.

11. Onpenenenue MOIITHOCTH DJICKTPUYCCKOTO TOKa, BBIJICIISIEMOM Ha
pe3ucrope.

12. HMccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYIIErO 4YE€Pe3 JIAMIIOYKY, OT HAIIPSKEHUs Ha
HEH.

13. Omnpenenenue KIIJ[ narpeBarens.

14. WccnenoBaHue MarHUTHOTO B3aUMOJAECHCTBUS IOCTOSIHHBIX MATHUTOB.

15. U3yuenue MarHMTHOIO OJIst MTOCTOSTHHBIX MarHuTOB opu X
O00BETMHEHNUH U Pa3ACICHUN.

16. MccenenoBanue qeUCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYLUIKH C TOKOM U
MarHuTa OT CHJIbI TOKA W HAIIPABJICHUs TOKA B KaTyIIKE.

18. M3yueHue 1eWCTBUS MAarHUTHOTO ITOJIsI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3ydeHHE PadOThI SJEKTPOIBUTATEIS.

20. Usmepenue KIIJI anekTpoaBuraTebHOM yCTaHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBICHUS SJEKTPOMAarHUTHOW WHIYKUUU: UCCIEI0BAHUE
M3MEHEHUH 3HAYEHHUs U HaIllPaBJIECHUS UHIYKIUOHHOTO TOKa.

9 KUIACC

Pa3nen 8. Mexanuueckue siBJIeHH.

Mexannueckoe JaBuxkeHue. MarepuanbHast Touka. Cucrema otcuera. OTHOCHUTENBHOCTD
MEXaHWYECKOro  JBMKEeHHA. PaBHOMEpHOe  mpsMonuHenHoe  JBrkeHue. HepaBHoMepHoe
IPSIMOJIMHENHOE ABMKeHNEe. CpellHsAs U MTHOBEHHAsl CKOPOCTh Teja TP HEPAaBHOMEPHOM JBUKECHHM.

VYckopenue. PaBHOyckopeHHOe MpsiMosnHeiiHOe JBuxkeHune. CBoOogHoe majeHue. OTMbIThI
lanunes.

PaBHOMepHOE nBHXKEHME MO OKpyxHOCTH. Ileproa u uyactoTa oOpaleHus.

JIuHeitHas u yrioBasi CKOpocTH. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

Ilepssiit 3akoH HerotoHa. Bropoii 3akon Herotona. Tpernii 3akoH HeroToHa.

[IpuHIUI CynIepno3nuLIAN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUsI CKOJIBKECHHS, CHJIa TPEHHUS TTOKOS,
JIpyTrue BUIbI TPEHUS.

Cuna TSDKeCTH M 3aKOH BCEMUPHOT'O TATOTEHHs. Y CKOpeHHEe CBOOOAHOTO majaeHus. /IBumkenue
ra”eT Bokpyr CousHna. IlepBas kocmudeckast ckopocTb. HeBECOMOCTB U Teperpys3KHu.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOIIOTHO TBEpAOe Telo. PaBHOBecue TBEPIOro Tena
3aKPETUICHHON OCKIO BpaiieHus. MomeHT cuibl. L{eHTp TspkecTH.

Nmnynsc Tena. M3MeHeHne wummyibca. VMIynabc cuibl. 3aKOH COXpPAHEHUs HMMITYJIbCA.
PeaxTnBHOE ABMKEHIE.

Mexannyeckasi paboTa U MOIIHOCTh. PaboTa cuil TSXKecTH, ynpyroctu, TpeHus. CBsi3b SHEPIUH
u pabotel. [loreHnmanbHas >Heprusi Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3emin. IloTeHuumanbHas
JHEeprus cxarod npyxuHsl. Kunernueckas sHeprus. Teopema O KMHETHYECKOM HSHEPrUM. 3aKOH
COXpaHEHUsI MEXaHUYECKOU DHEPTUU.

Hemoncmpayuu.

1. HalmoneHne MeXaHMUECKOro JBM)KEHUS Teja OTHOCUTEIBHO Pa3HbIX TEJT OTCUETA.

2. CpaBHeHue mnyTeil W TPaeKTOPUN JBMKEHHUS OJHOIO M TOTO € Teja OTHOCUTEIbHO



pPa3HBIX TEJI OTCUETA.

3. H3MepeHne CKOPOCTH U YCKOPEHHS IPSIMOIMHEWHOTO JBUKCHUS.

4. HccnenoBaHue IPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHS.

5. HaGutoneHue ABUKEHUs TeJla [0 OKPYKHOCTH.

6. HalmoneHne MexaHHYECKUX SIBICHUH, TPOUCXOISNINX B CHCTEME OTCUETa
«Tenexka» Ipu €€  paBHOMEPHOM U YCKOPEHHOM JBUOKEHUU

OTHOCHUTEJIbHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHMs T€Ja OT MAacChl Tejla M JEHCTBYIOIIEH Ha HErO CUJIBI.

8. HaGmrozeHue paBeHCTBa CHJI IPH B3aUMOJICHCTBUU Tell.

9. M3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKCHUU.

10. Ilepenada uMirysbca Ipy B3aUMOIEHCTBUY TEL.

11. IIpeoOpa3oBaHus SHEPrUM IPU B3aUMOJCHCTBUN Tell.

12. CoxpaHeHME UMILYJIbCa IIPU HEYTIPYTOM B3aUMO/ICHCTBHH.

13. CoxpaHeHHE UMITYJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJACHCTBUU.

14. HabmoneHne peakTUBHOTO IBUKEHHUSL.

15. CoxpaHeHHE MEXaHUYECKOH SHEPTUHU ITPH CBOOOTHOM I1a/ICHHH.

16. CoxpaHeHHEe MEXaHUUYECKOM SHEPruu Ipy ABMXKEHUHU TeJa MO IeHCTBUEM TPYKUHBL.

Jlabopamopmuwvie padbomel u onvimel.

1. KoHCcTpyHpoBaHHUE TpaKTa JUlsl Pa3sroHa U JAJIBHEUIIEr0 PaBHOMEPHOIO IBMKEHUS IapHUKa
WM TEJIEKKH.

2. Ompenenenue cpeaHeld CKOPOCTH CKOJbKEHUs Opycka WM JBHXKEHUS IIapuKa IO
HAaKJIOHHOM IIOCKOCTH.

3. OmnpeneneHue YCKOpPEHMsI Tejla IPU PaBHOYCKOPEHHOM JIBUJKEHUM I10 HAKJIOHHOMN
IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3
HA4YaJIbHOM CKOPOCTH.

5. IlpoBepka TrumoTe3bl: €ciau NMPH PaBHOYCKOPEHHOM JBM)KEHUHM Oe3 HaudalbHOH CKOPOCTH
ITyTH OTHOCATCS KaK psiji HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKXYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.
Omnpenenenne ko PUITEHTa TPEHUS CKOJIBKEHUSI.

© N o

Onpenenenne >KECTKOCTH MPYKUHBL.

9. OmpeneneHue paboThI CUIIBI TPEHUSI IPU PABHOMEPHOM JBM)KEHHUHU TeJIa [0 TOPU30HTATIbHON
MTOBEPXHOCTH.

10. Ompenenenue pabOThl CUJIBI  YNPYTrOCTH HpU MOABEME TIpy3a C HCHOJIb30BAHUEM
HEMOJBM)XHOTO U TOABHKHOT'O OJIOKOB.

11. M3ydeHune 3aKk0OHA COXPAHEHUS SHEPTUHU.

Pazgen 9. MexaHuveckue KoJ1e0aHUsI M BOJIHBI.

KonebatenbHoe nBukeHne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHUN: Mepuoj], 4YacToTa,
amIuinTyaa. MatemaTuueckuil ¥ Mpy>KUHHBIN MasTHUKU. [IpeBpalienre sHepruu npu kojaedaTreabHOM
JIBUKECHHH.

3aryxatomue kojieOanus. BwiHyXkneHHbIE KoieOaHusa. Pe3oHanc. MexaHWYecKue BOJHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [IpomonbHble M MomnepedyHble BOJIHBL. J[JIMHA BOJHBI M CKOPOCThH €€
pacnpocTpaHeHusl. MexaHN4eCKHe BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

1. HalGmonenue xoneOaHWl Tesl MOA ASUCTBHEM CHIIBI TSDKECTH M CHJIBI YHPYTOCTH.

2. HabOmonenue konebaHuil rpy3a Ha HUTU U Ha TIPY>KUHE.



HaGmronenne BRIHYKIEHHBIX KOJIEOaHU U pE30HAHCA.
PacnipocTpanenre npooibHBIX U TONEPEYHBIX BOJIH (Ha MOJAETIH).
Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.
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1. Ormpenenenue YaCTOTBI U 1epuona KoJieOaHu MaTeMaTH4eCKOro
MasiTHUKA.

2. Ompenenenue 4aCTOTHI U NEPHO/Ia KOIeOaHUM TPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH epro/ia KoiaeOaHUM MOJBEIIEHHOTO K HUTH Ipy3a OT JUIMHbI
HUTHU.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHuM MPy>KMHHOTO MasiTHUKA OT MaccChl rpy3a.

5. IIpoBepka He3aBUCUMOCTU IepuoAa KoyieOaHUIl rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb nepuoaa KoseOaHui
MPY>KMHHOTO MAasITHUKA OT MAacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MAACHHUS.

Pa3nen 10. D1eKTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJTHBI.

DJIEKTPOMAarHUTHOE MoJIe. DJIEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[IIxana 3meKTpOMarHuTHHIX BOJIH. MCIOab30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.

DneKTpoMarHuTHas npupoaa csera. CKopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETa.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopmusie pabomel u onvimel.

1. H3ydeHue CBOWMCTB AJICKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TelieoHa.

Pa3nen 11. CBeToBbIe sIBJIEHHSI.

JlyueBast Mmozaenb cBeta. Mcrounuku ceeta. [IpssMonnHeiiHoe pacipocTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaXKeHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBeTa. llolHOe BHYTpeHHee OTpakKeHHE CBETaA.
Hcnonp3oBanue MoIHOTO BHYTPEHHETO OTPAXKCHHS B ONITHYECKUX CBETOBOIAX.

Jlunza. Xon myueit B mna3e. Ontuueckast cuctema (oToanmnapara, MUKPOCKOTa M TEJIECKoma.
I'na3 xak ontuueckas cucrema. bin3opykocTs U JallbHO30PKOCTb.

Paznoxxenue Oemoro cBera B crektp. Omnbitel HptoToHa. CroskeHHE CHEKTpPaIbHBIX IIBETOB.
Jucnepcus cera.

Hemoncmpayuu.
[IpsiMonrHENHOE pacTIpOCTPAHEHHE CBETA.
OTtpakeHue cBera.
[Tonyuenne n300pa’keHU B TNIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTuyecKkuy CBETOBO/I.
Xon ydeii B coOuparoieit JInH3e.
Xop mydeli B pacCcenBaroleH JINH3E.
[Tonydenne n300paskeHUH ¢ MTOMOIIBIO JIHH3.
[Mpunnmn aeiictBus dpoToanmnapara, MUKPOCKOTA U TEIECKOIIA.
10. Mogensb ria3sa.
11. PaznoxeHue OEoro cBera B CIIEKTP.
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12. Tlomyuyenue 6em0ro cBeTa MPH CI0KEHUHU CBETA Pa3HBIX I[BETOB.



Jlabopamopmuwvie padomul u onvimel.

1. MHccnepoBaHue 3aBUCUMOCTH yIUIa OTPAa)KEHHsI CBETOBOIO Jyda OT YIJIA MAJCHMS.

2. H3ydeHue XxapakTepHUCTUK U300pakeHUsI IpeIMeTa B INIOCKOM 3epKalie.

3. MHccnenoBanue 3aBUCMMOCTH yIJia MPEJIOMIIEHHS] CBETOBOTO JIyda OT yIJja NaJeHus Ha
I'PaHULE «BO3LyX—CTEKIION.

4. Tlomydenue n300paskeHUH C TOMOIIBIO COOUPAIOIEH JIMH3BL.

5. Ompenenenue POKYCHOTO pACCTOSIHHUS U ONTHYECKOW CHIIBI COOMPAIOIIECH JIMH3HI.

6. OnbITHI 110 Pa310KEHUIO OEJI0Tr0 CBETA B CIEKTP.

7. OMNBITHI 1O BOCHPHUATHIO IIBETA MPEIMETOB NMPU UX HAOIIOACHUM Yepe3 LIBETOBBIC
(UITBTPBI.

Pa3znea 12. KBanroBblie ABJICHUS.

Oneitel Pezepdopaa m mmanerapHas mojens atroma. Moxaens aroma bopa.

Hcnyckanue u noryoueHue csera atoMoM. KBaHTel. JInHE4aThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da, O6eta- u ramma-uznydeHus. CtpoeHue aTomMHoro siapa. Hykionnas
Mojienb aToMHoro sjpa. M3oronsl. PagnoaktuBHble npespaieHus. [lepuoa mosypacnaga aTOMHBIX
sazep.

SnepHble peakuuu. 3aKOHbBl COXpPaHEHMs 3apsIOBOTO U MacCOBOIO YHUCEN. DHEprus CBA3U
aToMHBIX siiep. CBs3b Macchl M 3HEpruu. Peakiuu cuHTe3a U JeneHus saep. VICTOYHUKH 3HEpruu
CoiHIa ¥ 3B€31.

Snepnas snepretuka. JleiicTBUA pagMOAKTUBHBIX U3TyUYEHUN Ha )KUBbIE OPIaHU3MBI.

Hemoncmpayuu.

1. CHexTpsl U3ITyYCHHS U MOTIOMICHHUS.

2. CnexTpsl pa3Iu4HbIX ra30B.

3. Cnektp Bojopo/a.

4. HaOmoneHue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka MOHU3UPYIOIINX U3TyYSHHH.

6. Perucrpanus nznmydeHust IpupOIHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopuwvie pabomul u onvimol.

1. HabmrofeHue CrIONIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE DHEPIMM YAaCTUIIBI 110 TOPMO3HOMY IyTH (IO
¢dotorpadusam).

3. UWsmepenue paanoakTUBHOTO (hOHA.

IToBTOPHUTE/ILHO-000011IAKOIIUI MOYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI MOYJIb TpEAHAa3HAYEeH I CHCTeMaTH3allud U 000O0IIeHHS
MPEIMETHOTO COJEpKaHUS U ONbITA JESTEIbHOCTH, NPUOOPETEHHOrO NMPH H3yYEHHHM BCEro Kypca
¢u3uku, a TaKke JUIsl MOArOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMeHy MO (u3uke ams
o0yyaromuxcs, BEIOpaBIINX 3TOT yUeOHBIH MpeamerT.

[Tpy M3y4eHnn JaHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIBI ICATEIIEHOCTH, Ha
OCHOBE KOTOPBIX OO0ECIIEUYMBACTCS JTOCTHIKCHHE TPEAMETHBIX WM METAIpEeJIMETHBIX IIAHHPYEMBIX
pe3yabTaToOB OOy4eHHUs, (POpPMHUPYETCsl €CTECTBEHHOHAaydYHash TPAMOTHOCTB: OCBOCHHE HAYYHBIX
METO/IOB HCCIICIOBAHUS

SBIICHUW TIPUPOJIBI M TEXHUKH, OBIIAJCHUE YMEHHUSMHU OOBICHATH (PU3MUYECKHE SIBICHUS,
MPUMEHSS MOTy4YeHHbIE 3HAHUS, PEIIaTh 337a4H, B TOM YHCIIe KAUeCTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[TpuHIMNHMAIBHO EATETLHOCTHBIN XapakTep NaHHOTO pa3fesia peaju3yercs 3a CUeT TOro, 4To
o0yyaromuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM IpeJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HaHUI PAClO3HABATh U HAYYHO OOBSCHATH (PU3UUYECKHE SIBICHUS B
OKpY’Karoliel Mprupoie U TIOBCETHEBHOM KHU3HH,



HCIIOJIB30BaTh HAY4YHBIC METOJAbI HCCICIOBAHUA (1)PI31/I‘I€CKI/IX HBHeHHﬁ, B TOM 4YHCIIC AJIA
MMPOBEPKU TUIIOTE3 U MOJTYUYECHUA TCOPETUICCKUX BBIBOIOB,

00BACHATH HAay4YHBIC OCHOBBI Hauobosee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHﬁ,
HAIpuMeEp, HNPaKTHYCCKOTIO MCIIOJIBb30BaHMA PAa3JIMYHbBIX HMCTOYHHKOB OHEPIHMHM Ha OCHOBE 3aKOHa
MNpeBpalIiCHUA U COXPaHCHHUA BCCX M3BCCTHBIX BUAOB SHCPIUH.

IIVIAHUPYEMBIE PE3VJIBTATHBI OCBOEHUAA MNPOT'PAMMBI (0]
PU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA



N3yuenne pusuku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAIpaBiICHO Ha JOCTHIKEHUE
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeILHBIX PE3YIbTATOB.

B pesynbrate nzydenus Gpu3MKu Ha ypOBHE OCHOBHOTO 0OOIIET0 00pa3oBaHUs y 00ydaromerocs
OyayT c)OpMUPOBAHBI CICAYIOIINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

. 1) naTpMoTHYECKOr0 BOCIIUTAHMSI:

. - IPOSIBJICHHUE HHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (Pr3UdecKon
HAYyKWU;

. - IEHHOCTHOE OTHOIICHUE K IOCTHKEHUSM POCCUUCKHIX YUCHBIX-(DU3UKOB;

. 2) rPasKIaHCKOr0 M {yXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSI:

. - TOTOBHOCTH K aKTHBHOMY y4aCTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYMMBIX U STHYECKHIX
po06JieM, CBA3aHHBIX C IPAKTHUECKUM IPUMEHEHUEM JOCTUKEHUM (PU3UKY;

. - OCO3HaHHE BaXKHOCTU MOPaIbHO-3THUYECKUX MIPUHLIUIIOB B I€ATEIHLHOCTH YYCHOTO;

. 3) 3CTeTHYECKOr0 BOCITUTAHUSI:

. - BOCIIPUSITHE ICTETUUECKUX KauecTB (PU3NUEeCKON HAyKH: €€ TaApMOHUYHOTO OCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

. 4) IeHHOCTH HAYYHOI'0 MO3HAHUSI:

. - OCO3HaHHE IIEHHOCTH (hPU3MUECKON HAyKU KaK MOIIHOTO HMHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPhI;

. - pa3BUTHE HAYYHOU JHOO03HATEIBLHOCTH, HHTEPECA K HUCCIIEI0BATEIbCKON IESTEIbHOCTH;

. 5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBLHOT0 (JIATONOJIYYHUSI:

. - OCO3HaHHE LIEHHOCTH Oe30racHoro o0pa3a KM3HHU B COBPEMEHHOM TEXHOJIOIMYECKOM

MHUpE, BaXXHOCTH TIPaBWI OE30MacHOTO MOBEIEHHsI Ha TPAaHCIOPTE, HAa JIOPOTax, C AJIEKTPHUYECKUM H
TEIUIOBBIM 000PYZIOBaHUEM B JIOMAIIHUX YCIOBUSAX;

. - ¢(hOpMUPOBAHHOCTb HaBbIKA pe(IeKCHH, IPU3HAHUE CBOETO MIPaBa Ha OIMOKY U TaKOTr0
K€ MpaBa y Jpyroro 4eaoBeKa;

. 6) TPY10BOTr0 BOCIIUTAHMSI:

. - aKTUBHOE y4acTHe B pELICHUH MTPaKTUYECKHX 33/1a4 (B paMKaxX CeMbH, 00pa30BaTeIbHON

OopraHnusanuv, ropoJa, Kpaﬂ) TEXHOJIOTUYECKOM U COIHAIbHOMI HAITPAaBJICHHOCTH, Tpe6y10u1nx B
TOM 4YHUCJIC U CI)I/I3I/I‘-ICCKI/IX 3HaHPII>i;

. - UHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPOQECCHii, CBI3aHHBIX C (PU3UKOM;
J 7) 3KOJIOrM4eCcKOro BOCITUTAHUS:
. - OpHMEHTalus Ha NpUMEHEHUEe (U3NYECKUX 3HAHMM JUIs pelleHus 3ajady B 00JacTu

OKPY’KaIOIIeW Cpenbl, IUIAHUPOBAHUSA TIOCTYNKOB W OILIEHKM HMX BO3MOXHBIX TIOCIEACTBUNA JIs
OKPY’KaloIlleH cpepl;

. - OCO3HaHMeE INI00ATBHOTO XapaKTepa 3KOJOTMUECKUX MPoOJIeM U MMyTel uX peleHus;

. 8) aganTannu K M3MEHSIOIIMMCS YCJIOBUAM COLMAJIBLHOM M IPUPOIHON Cpelbl:

. - NOTPEOHOCTH BO B3aUMOJICHCTBUU IPHU BBHINOJIHEHUH HCCIEAOBAHUNA M IPOEKTOB
(u3nvecKoil HarpPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHX;

. - IOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATENBbHOCTD;

. - OTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4Hcie (OpMYyIUpOBATH UIEH,
MOHSTHS, TUTIIOTE3bI O (PU3NYECKUX O0BEKTAX U SIBICHUSX;

. - OCO3HaHMe JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3HKY;

. - IUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHUM;

. - CTpEeMJIEHHE aHaJIM3UupOBaTh M BBIABIATH B3aUMOCBSI3M NPUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (PU3NUYECKUX 3HAHUI;

. - OIIGHKA CBOMX JEWCTBHMI C y4€TOM BIHUSHHUS Ha OKPYXAlOIIyI0 Cpely, BO3MOXKHBIX

TII00ATBHBIX TTOCIENCTBHH.

METANPEIMETHBIE PE3YJIbTATBI



B pesynbpTaTe ocBOCHHS MpOrpaMmbl 10 (GU3HKE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMS Y
oOyuarorerocst OyayT chopMrupoBaHbl MeTanpeIMeTHbIE Pe3yJIbTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC
YHHUBEpCalbHbIe y4eOHbIC JEHCTBHs, KOMMYHUKAaTHBHBIC YHHBEpCAJIbHBbIC Y4eOHBIC JeiCTBUS,
peryIsTUBHBIC YHUBEPCAIbHBIC yueOHbIEC AEHCTBUS.

ITo3HaBaTebHBbIE YHUBEpPCAJIbHBIC y‘leﬁﬂble JecTBUA ba3oBble JIorHYecKHe JeiCTBUA:

e  BBIIBISTH U XapaKTepu30BaTh CYILIECTBEHHBIC MIPU3HAKU 00BEKTOB
(s1BIICHUI);
e YCTaHABJIMBATh CYIIECTBEHHBIM MpU3HAK KiIacCU(UKAIMKU, OCHOBAaHUS Uid OOOOIICHUS U

CpaBHCHHS,

e BBIBIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B paccMaTpuUBaeMbIX (akTax, MaHHBIX U
HAOJIOICHUSAX, OTHOCSIIMXCS K PU3UUECKUM SIBIICHUSIM;

e  BBUIBJIATH IPUYUHHO-CIICICTBEHHBIC CBSI3U P U3YUYCHUN (PU3HUECKUX SIBIICHHI M TIPOIIECCOB,
JIeNaTh BBIBOJBI C HCIOJIb30BAHMEM JEAYKTUBHBIX W WHAYKTHBHBIX YMO3aKIIOYCHHM, BBIJIBHTATh
THIIOTE3bI O B3AaUMOCBSI3SIX (PU3HUSCKUX BEIIMYUH;

e CaMOCTOSTENbHO BBIOMPATh CHOCOO pelieHus ydeOHOW (u3nyecKor 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEUICHUs, BBIOOP HauOoJiee MOAXOJAIIET0 C YYETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUECB).

Ba3oBble nccienoBaTebCKUeE AeiiCTBUS:

e  HCIIOJIB30BATh BOIIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT [TO3HAHHUS;
* MPOBOJIUTH MO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (QHU3MUECKUi

SKCIIEPUMEHT, HEOOIbIIIOE HCCeI0BaHUE (PU3UYECKOTO SIBICHUS;

e OIEHMBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpPMALMIO, IMOIYYEHHYIO B XOJ€
WCCTIEOBAHUS WIHM SKCIIEPUMEHTA;

e  CaMOCTOSTEIBHO (OPMYIHUPOBATH OOOOIICHWS W BBIBOABI IO PE3YJIbTaTaM IPOBEIACHHOTO
HaAOIIO/IEHUS, OIBITA, UCCIICOBAHNUS,

e MPOTHO3UPOBATH BO3MOXKHOE JdalbHEHIIee pa3BUTHE (UINYECKUX MPOIECCOB, a TaKkKe
BBIJIBUTATh TIPEATNOIO0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pa6ora c undopmaumeii:

e TMPUMEHSTH PA3IMYHBIC METO/IbI, HHCTPYMEHTHI U 3aMPOCHI TPH MIOMCKE U 0TOOpe MHPOpMAITUU
WM JJAHHBIX C YYE€TOM IMpeASIOKEHHOM yueOHo# pusnueckoi 3aaaun;

e AHATM3WPOBATH, CHCTEMATU3UPOBATH M HHTEPIIPETHPOBATHh HH(OPMAITUIO PA3ITUIHBIX BUIOB U
dbopM mpecTaBICHNUS,

e CaMOCTOSTEIbHO BBIOMpATh ONTUMAJIbHYIO (OpMYy TMpeAcTaBleHUS UWHGPOPMALUU U
WUTIOCTPUPOBATh peliacMble 3a7add HECIIOKHBIMU CXEMaMH, JuarpaMMaMi, WHOW TpaduKoOd W WX
KOMOHMHALUSIMU.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

e B x0/€ 00CYXJCHHUS Y4eOHOr0 MaTepHuaya, pe3yJbTaToB JIA0OPATOPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KJTaeMOW TEMBbI M BBICKA3bIBATh WJICH, HAICIICHHBIC HA pPeIIcHUE
3a/laud U MoJJepKaHue OIarokenaTeTbHOCTH OOIIEHUS;

e CONOCTAaBIATh CBOU CYXKICHHS C CYXKICHHUSIMH IPYTHX YYaCTHHKOB TUANOra, OOHAPYKUBATh
pa3IM4Mre U CXOICTBO MO3ULINI;



e  BBLIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
e yOJIMYHO MPENCTABIATh PE3YJbTATHI BBIMOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,

HCCIIEIOBAHMSI, IPOEKTA);

e T[IOHUMaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYAIbHON pabOTHI MPHU
pelIeHnr KOHKPETHON (U3UYECKOM MPOOIeMBL;

¢ [IPUHUMATb LU COBMECTHOM JIEATENBHOCTH, OPIraHU30BBIBATH AIEUCTBUSA 10 €€ JOCTUKEHUIO:
pacrpenenars pojiu, 00CYXAaTh MPOLECCHl M PE3yIbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIeH;

e BBIIOJHATH CBOIO YacTh pabOThl, JOCTHras KauyeCTBEHHOIO pe3yJbTaTa II0 CBOEMY
HaIpaBJICHUIO U KOOPJAUHUPYS CBOU JACHCTBUSA C APYTUMHU YICHAMH KOMAaH]Ibl;

e OIICHWBAaTh KAayeCTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBepCAJbHbIE yUeOHbIe AeiicTBrsE CaMoopraHu3anmsi:

e BBIBIATH MPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CHTYAIUSIX, TPEOYIOIIHNX

JUTsL perieHust QU3NUeCKuX 3HaHUM;

e OPHEHTHUPOBATHCS B PA3IUYHBIX MOJAXOAAX MPUHATUSA PEIICHUN (MHAUBHUyabHOE, IPUHATHE
pellleHus B TpyIe, IPUHITHE PEIICHUN TPYIIIOi);

e CaMOCTOSTEIBHO COCTaBIATh ANTOPUTM pEIieHUS (QHU3WYEeCKOW 3a7add WM  TUIaHa
HCCJICZIOBAHUSI C YUETOM HMMEIOIIUXCS PECYpCOB UM COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
MpeayiaraeMble BapHaHThl PEIICHUI;

e JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH UHTE/UIEKT:

¢ JaBaTb a/ICKBATHYIO OLICHKY CUTYAIlUH U IIPpCIaraThb Ijian e HU3MCHCHUA,
e  OO0OBIACHSITH MNPpUYIUHBL JOCTHIKCHUSA (HGI[OCTI/I)KGHI/UI) PE3YJIbTATOB ACATCIIBHOCTHU, AaBaTb

OLIEHKY ITPHOOPETEHHOMY OIIBITY;

e BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTH (B TOM YHCIE B XOJI BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHMUsI MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, HW3MEHMBIIUXCS CUTYaluil,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBHSIM;

e CTaBUTH ce0s Ha MECTO APYTOro YelOBEKa B XOJ€ CIOopa WM AUCKYCCUU Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

e [IPU3HABATH CBOC IPABO Ha OIMIMOKY MpHU pelieHUH (GU3NYECKUX 3aj]jad UM B YTBEPXKIECHHUIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO JIPYroro.

HPEIMETHBIE PE3YJIBTATDBI
K konIty 00yuenus B 7 Kjacce mpeIMETHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh

c(OPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHIH:

e ICIOJIb30BAaTh MOHATUA: (UBNYECKUE U XUMUYECKUE SBICHUS, HAOIIOIEHUE, IKCIIEPUMEHT,
MOJIeJTb, THIIOTE3a, SANHUIIBI (DU3MUCCKUX BEJTUYHH, aTOM, MOJICKYJIa, arperaTHbIC COCTOSHUS BEIIeCTBA
(TBEpmOe, KUIKOE, Ta3000pa3HOE), MEXaHHMYEeCKOe JBWIKEHHWE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSMOJMHENHOE), TPaeKTOpUs, paBHOACHCTBYIOIas cuia, nedopmanus (ynopyras, IIacTHYecKas),
HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

e paznmuuarh sBIeHUsA (Iud@y3us, TEMIOBOE ABHKEHHUE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBMKCHHE, HEPAaBHOMEPHOE JIBIDKCHUE, WHEPIWS, B3aUMOJICHCTBUE TEJI, PAaBHOBECHE TBEPIBIX TEN C
3aKpeTJICHHOW OCBIO BpallleHUs, Iepenada TaBICHHUS TBEPIABIMH TENaMHU, >KUIKOCTSIMH W Ta3aMu,
aTMoc(epHOe NaBleHHE, TIaBaHWE TeJ, MPEBpAIleHUs MEXaHWYEeCKOW HSHEPruu) MO OIMUCAHUI0 UX
XapaKTePHBIX CBOKWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHHUC;

e pacrmo3HaBaTh MPOSBICHHE M3YYCHHBIX (U3NYCCKUX SIBICHUN B OKPYKAIOMIEM MHPE, B TOM
grcne (U3NYecKue SIBICHUS B MPUPOJIC: MPUMEPHI JBIKEHUS C PA3TUYHBIMU CKOPOCTSIMHU B JKUBOU U



HEXXHUBOMW MPHUPOE, ACHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHIE aTMOCHEPHOTO AaBJICHUS Ha
KUBOM OpraHu3M, IIaBaHUE PbIO, ppIYaru B TeJIe YeJI0BeKa, IPHU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a1auy
B y4eOHYI0, BBICTISITH CYIIECTBCHHBIE CBOWCTBA (IPU3HAKH ) (PH3UICCKUX SBIICHHIA,

e ONUCHIBATh H3YYCHHBIC CBOWCTBA Tel W (UINYCCKUE SIBJICHUS, UCIOIB3Ys (PUINUCCKUE
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BEIIECTBA, BpeMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCTb, CHJIa
YOPYrOCTH, CHJIa TSKECTHU, BEC Tejla, CHJia TpPEHUs, JaBjieHHe (TBEpJOro Tesa, >KUIKOCTH, Tasa),
BBITAJIKMBAIONIAS CHJIA, MEXaHUYeCKasl padoTa, MOIIHOCTb, IJICYO CHIIBI, MOMEHT CHIIbI, Kod(dduimeHt
MOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KWHETUYECKAsl ¥ MOTEHIIMAIbHAS SHEPTHs ), IPU OMIMCAHUH TTPABUIIBLHO
TPaKTOBaTh (PU3MUECKHUI CMBICT UCIIOJIB3YEMbIX BEIMYWH, UX OO0O3HAUEHUS M EIUHHIIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTH (YOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEJIUUMHY C JPYTUMH BETMYMHAMU,
CTPOUTH TPaPUKH N3yYCHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIUYUH;

e  XapaKTepU30BaTh CBOMCTBA Teld, (PU3MYECKHE SBICHUS M IPOILECCHI, UCIOIB3Ys MpaBHIIa
CIIOXKEHUs CcuI (BAOJIb OXHOW mpsMoi), 3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumesna, IPaBUIIO
paBHOBecHs pbrdara (0J10Ka),

«30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKON SHEPruH, MpPU 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €T0 MaTEMAaTHIECKOE BHIPAKECHHE;

e OOBSICHATH (PM3MUCCKUE SIBICHUS, TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIC M B KOHTCKCTE
CUTYalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISTH IPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH
o0BsicCHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ Onopoil Ha 1—2 M3yueHHBIX CBOWCTBA (M3MUECKUX SIBICHUH,
(bU3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemath pacyCTHHIC 3a/1a4u B 1—2 JEHCTBUS, MCIIOJIB3YsI 3aKOHBI U ()OPMYJIBI, CBSA3BIBAIOIINE
(bu3nyecKre BeTMYNHBI: HA OCHOBE aHAIM3a yCIOBUS 33/1a4H 3alHChIBATh KPATKOE YCIIOBUE, OJICTABIATh
¢busznueckue BeIMYMHBI B (GOPMYNBI M TPOBOAUTH pPACUCThl, HAXOIUTh CIPABOYHbIC JaHHEIE,
HEO0OXOIUMBIC JUIS PEIICHUS 33]1a4, OIICHUBATh PEATMCTUIHOCTH MOTYYCHHON (PU3HUECKOMN BEIIMIMHEI;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPH MOMOIIH (U3HYECKUX METOJIOB, B
OMMCAaHWUU WCCIEAOBAaHUS BBIICIATH IMPOBEpsieMOe MPEANooXKeHHue (TUIOTEe3y), pa3nudyarh U
WHTEPIPETUPOBATH MOJIYUYCHHBIN pe3ynbTaT, HAXOAUTh OMIUOKU B XOJI€ OMBITA, JIENaTh BHIBOJBI MO €ro
pe3yJibTaTam;

e TIPOBOJUTH OIBITHI MO HAOIIOMECHUIO (PU3NUYECKUX SIBICHUN WIN (PU3UUYECKUX CBOWCTB TEN:
dbopMynupoBaTh TpOBEpsieMble  MPEANOIOKEHHUS, COOMpaTh YCTAHOBKY U3  MPEIAJIOKEHHOTO
000py/I0BaHUs, 3aMUCHIBATH X0/ OMBITa U (HOPMYIHPOBATH BHIBOIBL;

e BBINOJHATH MPSIMbIE M3MEPEHHUS PACCTOSIHUSI, BPEMEHH, MacChl Teja, 00bEeMa, CUIIBI U
TEMIIEpaTypbl C HCIIOJH30BAHUEM AaHAJIOTOBBIX W IU(MPOBBIX MNPUOOPOB, 3aAMHCHIBATH IOKA3AHMS
prOOPOB C YUETOM 3aJaHHOU aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

e TMPOBOJUTH HCCIEJOBAHHE 3aBUCUMOCTH OJHOM (U3NYECKOW BETUYHHBI OT JPYrod cC
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MyTH PABHOMEPHO JIBIKYIIETOCS Tela OT BPEMEHH
JBIDKEHUS TeJa, CHJIBI TPEHUsI CKOJIbKEHHUS OT Beca Teja, KauecTBa 00paOOTKM MOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIbI TPEHHUS OT IUIOIIAJM CONPUKOCHOBEHMS TE€J, CHUJbl YIPYTOCTH OT YAJIMHEHHS
MIPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHON YaCTH TeJa U OT TIOTHOCTH KHUAKOCTH, €€
HE3aBHCHUMOCTH OT TJIOTHOCTH TeJIa, OT TITyOHHBI, Ha KOTOPYIO MOTPYKEHO TENO0, YCIOBUHN TIJIaBaHUS TE,
YCJIIOBUI paBHOBECHs pblyara u OJIOKOB), y4acTBOBaTh B IUTAHUPOBAHMHM Y4YE€OHOTO HCCIEAOBAHUS,
coOMpaTh YCTAaHOBKY U BBINOJHATh HM3MEPEHUs, CIeAys MPeJIOKCHHOMY IUIaHy, (DUKCHpPOBAThH
pe3yNbTaThl MOMYYEHHOW 3aBHCHUMOCTH (DU3MYECKHX BEIUYMH B BUJIC

MIPEIOKEHHBIX TAOJIUII ¥ TPa(PUKOB, J€IaTh BBIBOJIBI O PE3yIbTaTaM UCCIICIOBAHMS,

e TIPOBOJUTH KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEJIMUMH (IJIOTHOCTh BEMIECTBA KUIKOCTH U
TBEPJOTO TeNa, CUJIa TPEHUS CKOJIbKEHHUSI, 1aBIEHUE BO3AYyXa, BHITAIKUBAIOIIAS CHIIA, IEMCTBYIOIIAs HA
MOTPY)KEHHOE B JKUIKOCTHh TENO, KOI(D(PHUIIMEHT MONEe3HOr0 AEHCTBHS MPOCTHIX MEXAHU3MOB), CIEIYs
MPEAVIOKEHHON HHCTPYKITUU: TIPHU BBITIOJIHEHUH U3MEPEHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIISITH 3HAYEHNE NCKOMOMW BETTUYMHBI,



e coOiroaTh MpaBujIa TEXHUKU 0€30MacHOCTH MPpH paboTe ¢ J1abopaTOpHBIM 000PYTIOBAHUEM;

e yKa3bIBaTh MPHUHIMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECs] COCYIbl, OapoMeTp, pblYar, IOABWKHBIA U HEMOABIKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTB;

e  XapaKTepU30BaTh MPHUHIMIBI JEHCTBHUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OTIOPOM Ha UX ONKCAHUs (B TOM YUCIIE: TOIUIUITHUKY, YCTPOHCTBO BOIOIPOBO/IA, THIPABIMYECKUM ITpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), UCIOJb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUI U HEOOXO0JMMbIe (PU3MUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

e MPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO UCTIOIb30BAHUS
¢bu3nyecKux 3HAHUN B IMOBCEAHEBHOW JXU3HU JUIs oOecrieueHus: 0e30MacHOCTH HpHU OOpalleHUH C
npubopaMu ¥ TEXHUYECKHMH YCTPOWCTBAMH, COXpPAHEHHS 370pPOBbS M COONIOJNEHHUS  HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

e  OCYLIECTBJISITH OTOOP MCTOUYHUKOB MH(MOpManuu B VIHTEpHETE B COOTBETCTBUU C 33/1aHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOUIMXCS 3HAHUN U MYTEM CPAaBHEHUS Pa3IUYHBIX MCTOYHHKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUYNBOM MM MOKET OBITh HEJJOCTOBEPHOMH;

® UCHOJB30BATh MpPH BBINIOJHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYpy
(U3NIECKOTO CONEepKAaHUs, CIPABOYHBIC MaTEpUalbl, pPecypchl cetn MHTepHeT, BianeTh NMpUEMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHPOPMALIMK U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

e co3gaBaTh COOCTBEHHBIE KpaTKUE NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBe 2—3
WCTOYHHUKOB HH(MOpMAIu (U3NIECKOTO COJEPKAHHUA, B TOM YHCIE IyOJUYHO JeNaTh KpaTKHe
COOOMICHUSI O pe3ysbTaTax MPOEKTOB WJIM  Y4eOHBIX  HMCCIEJOBAaHWH, TPH OTOM  T'PAMOTHO
UCIOJIb30BATh

W3YYCHHBII MOHATUIHBIN anmnapaT Kypca GU3HUKH, COMPOBOKIATH BHICTYINICHUE MPE3CHTAIUEH;

e [IpH BBHINOJHEHUH YYEOHBIX IPOCKTOB U MCCIEIOBAHUN PACHIPEICIATh O0SI3aHHOCTH B TPYTIIE
B COOTBETCTBUU C TOCTABJICHHBIMH 33/1a4aMH, CICAWTDH 33 BHIIIOJHEHUEM IUIaHA JCHCTBHM, aJeKBAaTHO
OLICHUBAaTh COOCTBEHHBIH BKJIAd B JCSITENbHOCTb TPYMIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K konIy oOy4yenus B 8 kiiacce rnpeIMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHUI:

* UCMOJb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSTHUSI BEIIECTBA, KPUCTAJUIMYECKHE U aMOP(HbIE TeJla, HACHIICHHbIN 1 HEHACBILIEHHbIH
map, BIQKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSI DHEPTHUs, TEIJIOBOH BUTATENb, IEMEHTAPHBIN
AIIEKTPUUECKUH 3apsil, DIIEKTPUUYECKOE T10JI€, IPOBOJHUKH U JUIICKTPHKH, TOCTOSTHHBINA AJIEKTPHYESCKHHA
TOK, MarHUTHOE TOJIE;

e pa3iuyarh sBJICHMA (TEIJIOBOE pACIIMpPEHHE U C)KaThe, TeIulonepenaya, TemIoBoe
paBHOBeCHe, CMayMBaHHWE, KAaNMWUIAPHBIE SBJICHWSA, WCIApeHWe, KOHJCHCAIUs, IUIaBJICHUE,
KpUcTaum3anus  (OTBEp/AEBaHUE), KUIIEHHWE, Tervlonepeaada (TETUIONpPOBOAHOCTh, KOHBEKIIHS,
U3y4YEeHHUE), FNEeKTpU3alMs Tell, B3aUMOJICHCTBHUE 3apsi/ioB, EHCTBUS 3JIEKTPHUECKOr0 TOKA, KOPOTKOE
3aMbIKaHHWEe, B3aUMOJCHCTBHE MAarHUTOB, JACHCTBHE MArHUTHOIO TMOJS HAa IPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs WHAYKIMSA) TI0 OMHCAHWI0 WX XapaKTEPHBIX CBONCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NIECKOE SIBIICHHE;

e pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (PU3NYECKUX SIBICHUI B OKpPY’KAIOIIEM MHUpE, B TOM
qucie GU3NUecKre IBJICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSHKEHHUE U KaWJUIIpHbIE SIBICHUS B IPUPO/IE,
KPHUCTaJUTBI B IpUpoIe, n3nydenne ColHIa, 3aMep3aHie BOJIOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEes, CHera, JJEeKTPUYeCKHe SBJICHUS B aTMocdepe, IIEKTPHUYECTBO KHUBBIX OPTraHH3MOB,
MarHuTHOE mose 3eMiH, Apeid MoIocoB, pojb MarHUTHOTO MOJS IS JKU3HU Ha 3emie, MOJSpHOe
CHUSIHME, ITPH 3TOM MEPEBOUTH MPAKTUYECKYIO 33/1a4y B yUeOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKM) U3NUECKUX SBICHUM;

e ONHCHIBaTh HM3yYCHHBIE CBOWCTBA Tel W (U3UYECKUE SIBICHHS, HUCIIONB3Ys (QU3UIECKUE



BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSSI AHEpPrusi, KOJMWYECTBO TEIUIOTHI, YZAeNbHas TEIUIOEMKOCTh
BElIECTBa, yJAeIbHAs TEIUIOTa IUIABJICHHUSA, YJENbHAas TEIUloTa MapooOpa3oBaHUs, yleibHas TeIrioTa
CrOpaHMsi TOIUIMBA, KOA(P(UIMEHT IMOJE3HOTO JEHCTBUA TEIUIOBOM

MaIIMHbI, OTHOCUTENbHAS BIAXKHOCTb BO3/1yXa, JEKTPUUECKUN 3apsij, CHIIa TOKA, JJIEKTPUUYECKOE
HaIpspKeHUe, COMPOTUBIICHUE MPOBOIHUKA, Y/IEIbHOE CONPOTUBIIEHUE BEIIeCTBa, padoTa U MOIIHOCTh
ANEKTPUYECKOTO0 TOKA), MPU OMHCAHUU IPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI HCHOJIB3YEMBIX
BEJIMYMH, 0003HAUYEHUS M €JMHULIBI (PU3UUECKUX BEIMYUH, HAXOAUTH (POPMYJIbI, CBSI3BIBAOIINE TAHHYIO
¢u3NYeCKyl0 BEIMYMHY C JAPYTHMH BEIUYMHAMH, CTPOUTH TIpadUKU H3YYEHHBIX 3aBUCHMOCTEU
(bU3MYECKUX BEJINYUH;

e XapaKTepu30BaTh CBOMCTBa Teld, (hU3MUECKHE SBICHUS U MPOILIECCHI, UCIOJIb3YsS OCHOBHBIE
II0JIOKEHUS MOJIEKYJISIPHO-KMHETUUECKON TEOpUU CTPOEHHUS BELIECTBA, IPUHILIUII CYNIEPIO3ULIMU TOJIEH
(Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa 715 ydacTka 1enH, 3akoH JDxoyisa—
Jlenna, 3aK0oH coXpaHEeHHsI SHEPTUH, IPU ITOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTUYeCKOE BBIPAKEHNUE;

e OOBACHATH (PU3MUYECKHE MPOLECCH U CBOWMCTBA TEN, B TOM YUCIIE U B KOHTEKCTE CHUTYyalUi
[IPAaKTUKOOPUEHTUPOBAHHOI'O  XapakTepa: BBISBJIATH I[PUYUHHOCIEICTBEHHBIE CBSA3M, CTPOUTH
o0BbsicHeHUE M3 1—2 JOrMYecKuX IaroB ¢ Omopoil Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH,
(bu3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiath pacyCTHbHIC 33/1a4u B 2—3 JIEHUCTBUS, UCIIOJIB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOLINE
¢u3nvecKkre BEIMYUHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3alUCHIBATh KPATKOE yCJIOBUE, BBISBIATH
HE/IOCTAaTOK JAHHBIX JUI PEUICHUs 3a7adyd, BHIOMpATh 3aKOHBI M (POPMYIIBI, HEOOXOIUMBIE IS €¢
pellleHrs, TPOBOAUTH PACUCThl M CPAaBHUBATH IIOJIYYEHHOE 3HAUYeHUE (U3MUECKON BEIUYUHBI C
W3BECTHBIMU JaHHBIMY;

e pacrno3HaBaTh IMPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh NPU MOMOIIM (U3UYECKUX METOJIOB,
UCIOJIb3Ysl ONMCAHHWE MCCIEIAOBAHUS, BBIIEIATh IPOBEPSIEMOE IMPEIANOJOKEHUE, OLEHUBAThH
MPaBUIILHOCTh NOPSAJIKA POBEAEHUS UCCIEA0OBAaHMS, 1€J1aTh BHIBOIBL;

e [POBOJUTH OMNBITHl MO HAOIIOAECHUIO (U3NYECKUX SIBICHUH WM (PU3MYECKHX CBOMCTB Tel
(KanmuJUIsIpHBIC SIBIICHUS, 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0bheMa, TeMIEepaTyphl, CKOPOCTH
mpolecca OCTBIBaHUS M HarpeBaHUsl IpPU HU3IYyYEHUH OT I[BeTa H3Myyaroleil (moriomiaromei)
IIOBEPXHOCTU, CKOPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATYphl KUAKOCTH W IUIOAAN €€ MOBEPXHOCTH,
NIEKTPU3ALNS TEJl U B3aUMOJICHCTBUE MIEKTPUUECKUX 3PS 0B, B3aUMOJICHCTBUE IOCTOSHHBIX MarHUTOB,
BHU3YaJIM3alysi MAarHUTHBIX MOJIEH OCTOSTHHBIX MarHuTOB, IEHCTBUS MAarHUTHOTO TOJS Ha IMPOBOJHUK
C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,

CBOWCTBA  3JIEKTPOJIBUTATENS  IOCTOSHHOTO  ToKa):  (OpMYJIHpOBaTh  IpOBepsieMble
NPEINOI0KEHNs, COOUpaTh YCTAaHOBKY M3 NPEJIOKEHHOIO O0OpYIOBaHUS, OMHMCHIBATh XOJ ONbITa U
(dhopmMynUpoBaTh BBIBOJIBL;

e  BBINOJIHATh MPSIMbIE U3MEPEHUSI TEMIEPaTyphbl, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa, CHJIbI
TOKa, HAMpsDKEHUs C KCIOJNb30BAaHHEM AaHAOTOBBIX MPHOOPOB M JAaTYMKOB (DU3MUECKUX BEIHYUH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUH C yUETOM 33JaHHOM aOCOJIIOTHON MOTPEIIHOCTH;

e TIPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW (PU3WUYECKOW BEIWYHMHBI OT JPYyTrod ¢
UCIOJIb30BAaHUEM TPSMBIX H3MEpPEHUHN (3aBUCHUMOCTH COIPOTUBIIEHUS TMPOBOJHUKA OT €ro JJIUHBI,
IUIOUIAI TONEPEYHOI0 CEUEHUS M YAEIBHOTO CONPOTUBIIEHMS BELIECTBA MPOBOJHUKA, CHJIBI TOKA,
UAYLIETO Yepe3 MPOBOAHMK, OT HANpSIKEHWS Ha NPOBOJHUKE, UCCIENOBAHUE IOCIENOBATEIBHOIO
MapajuleIbHOTO COEAMHEHUH IMPOBOJHUKOB): IUIAHUPOBATH HCCJIEIOBAaHUE, COOMpATh YCTAaHOBKY U
BBINIOJIHATh HM3MEPEHHUs, CIIeAys MpeaJoKEeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl MOJIYYEHHOMN
3aBHCHMOCTH B BHJI€ TaOIUIl U TPaQUKOB, J1e€7aTh BEIBOJBI 11O pe3yabTaTaM UCCIIEIOBAHUS;

® IIPOBOJUTH KOCBEHHBIEC N3MEPEHNUs (PU3NUECKUX BETMUYMH (yA€IbHAs TEIIOEMKOCTh BEILIECTBA,
COIPOTHBIIEHUE MPOBOJIHUKA, pabOTa U MOIIHOCTh AJIEKTPUYECKOT0 TOKA): IMJIAHUPOBATH M3MEPEHHUS,
coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIE€IYsI IPEI0KEHHOW HHCTPYKIUH, U BBIYUCIISATH 3HAUEHUE



BEJIMYMHBI;

e coOmroaTh MpaBujIa TEXHUKU 0€30MaCHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

* XapaKTepu30BaTh MPHUHILHUIIBI JEHCTBUSA W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha UX OMHMCaHUA (B TOM YHCIIE: CHCTEMa OTOIUICHUS JIOMOB, TMTPOMETp, MapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUCTYMK OJEKTPUUECKOH SHEPruu, dJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeNbHbIE 3JIEKTPONPUOOPH (IPUMEPBI), BNEKTPUUYECKUE NPEIOXPAHUTEIH, DSJIEKTPOMArHMT,
AJIEKTPOABHUraTeNb TMOCTOSHHOTO TOKA), MCIOJB3ysd 3HAHUS O CBOWCTBAX (DM3MUYECKUX SIBICHUH H
HeoOxoauMBble (hPU3NUECKHe 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PHUCYHKaM (PKHUAKOCTHBIH TEPMOMETP, TEPMOC, NCHXPOMETP, THTPOMETP, JIBUTATEINb
BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKON, PEOCTAaT), COCTABJIATH CXEMbl JJIEKTPUUECKUX Lenerd ¢
MOCJIEIOBATENbHBIM U MapaUIebHBIM COCAMHEHHEM SJIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAYCHHS
AJIEMEHTOB 2JIEKTPUUECKUX IIeTeH;

e PUBOAWUTH IPUMEPHI (HAXOAUTH HHPOPMAITUIO O MPUMEPAX) MPAKTUYECKOTO UCTIOIH30BAHUS
(u3MYECKUX 3HAHWUH B IOBCEAHEBHOW JKU3HU JUIsi oOecriedeHuss Oe30MacHOCTH IMpHU OOpamieHuu ¢
npubopaMd U TEXHUYECKHMMH YCTPOMCTBaMH, COXPAHEHHUS 3JI0pOBbS U COONIOIEHUS  HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKpPY>KaIOILIEH Cpee;

® OCYIIECTBIIATh TMOUCK HH(popMamuu ¢(usnyeckoro copepkanusi B MHTepHETe, Ha OCHOBE
UMEIOIINXCA 3HAHUKW W IMyTEM CPaBHEHUS JONOJHHUTENBHBIX WCTOYHHUKOB BBIIEIATH HH(OPMAIHIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

e CIOJIb30BAaTh TPU BBIOJHEHUU YYEOHBIX 3aJaHUNl HAYYHO-TIONYJSPHYIO JIUTEPaTypy
(U3NIECKOTO CONEepKAaHUS, CIPABOYHBIE MaTEpUalbl, pPecypchl cetn MHTepHeT, BianeTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peodpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e coO3JaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHUS, 0000111as HHPOpMAIIIIO
U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COACpKAHMS, B TOM YHCIE MyOIMYHO TMPEACTABIATH
pe3yNbTaThl MPOEKTHOM MM HCCIEA0BATENbCKOW AEATEIbHOCTH, MPHU 3TOM TPaMOTHO HCHOJIb30BaTh
M3yYEHHBIN MOHATHWHBIN ammapar Kypca GU3UKH, COTPOBOXKIATh BHICTYIUICHUE MTPE3CHTAINCH;

e [IpU BHIIIOJHEHUH YUEOHBIX IPOEKTOB U UCCIIEI0BAaHUN (PU3MUECKUX MTPOLIECCOB paclpeaesiTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABIEHHBIMU 3a7]auaMu, CJICAUTh 32 BBHIITOJIHEHUEM IJIaHa
JEHCTBUI U KOPPEKTUPOBATH €r0, aIeKBAaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JEATEIHHOCTH TPYIIIIHL,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aWMO/ICHCTBHE, MIPOSBIISS TOTOBHOCTH pa3pemarb KOH(PIUKTHI.

K xonIty 00yuenus B 9 kjiacce npeIMeTHbBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUI:

e CMONB30BaTh TOHATHA: CHCTEMa OTCYETa, MaTepualbHas TOYKa, TPACKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOro JBWXKEHHs, nedopmauusa (ymnpyras, IUIacTUYecKasi), TpEHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHNE, HEBECOMOCTh U TEPErpy3KH, LEHTP TAKECTH, aOCOJOTHO TBEPAOE
TeJNOo, HEHTP TSHKECTU TBEPAOTO TeJla, paBHOBECHE, MEXaHNUECKUE KoeOaHHsl U BOJIHBI, 3BYK, HH(pa3ByK
U yIbTPA3BYK, DJIEKTPOMArHUTHBIE BOJHBI, IIKaNa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIH30PYKOCTH U
JaIbHO30PKOCTh, CIIEKTPhl MCITyCKAaHUS W MOTJIOLIEHUs, ajbda, 0eTa- U raMMma-u3JIydeHus, U30TOIbI,
sJIepHast SHEPreTHKa;

e pa3iuyarh SBJIECHUSA (paBHOMEpPHOE U HEpPaBHOMEPHOE MPSMOJIMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE NPSMOJIUHEHHOE ABM)KEHHE, CBOOOIHOE IMajJeHUE TeJ, PaBHOMEPHOE IBM)KEHHUE IO
OKpPY’KHOCTH, B3aUMO/JICHCTBUE

TeJl, PEaKTUBHOE JBIKEHHUE, KoJiedaTebHOE [IBIKEHHE (3aTyXarollMe U BBIHYKICHHbBIE
Kosie0aHus1), pe30HAHC, BOJHOBOE JBIKEHHE, OTPa)XCHHE 3BYKa, MPSIMOJMHEHHOE pacnpoCcTpaHEHUe,
OTpa)KCHHE U MPEJIOMIIEHHE CBETa, MOJIHOE BHYTPEHHEE OTPaXeHHE CBETa, pasiokeHue 0enoro cera B
CHEKTP U CJIO)KEHHE CIEeKTpajbHBIX IIBETOB, JUCIEPCHUsS CBETa, €CTECTBEHHas pPaJAHOaKTHBHOCTD,
BO3HHUKHOBEHHUE JIMHEWYATOr 0 CIEKTPa U3JTy4YeHHs1) 110 OMKMCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;



e pacro3HaBaTh IPOSIBICHUE M3YUYEHHBIX (U3NYECKUX SIBICHUH B OKPY’KaIOLIEM MUpe (B TOM
qucie (U3NYecKue SIBICHUS B MIPUPOJE: NMPUIUBBI U OTJIMBBI, JBMKEHUE I1aHeT COJTHEYHON CHUCTEMBI,
pPEaKTUBHOE JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUSITHE 3BYKOB IKMUBOTHBIMH, 3E€MIIETPSICEHUE,
celicMUYecKHe BOJHBI, IIyHAMH, 3XO, IIBETa TEJ, ONTUYECKHE SIBICHUS B IMPHPOJE, OMOJIOTHYECKOE
JEeWCTBUE  BUAMMOIO,  yJIbTpPa(UOJIETOBOIO M  PEHTTEHOBCKOIO  M3JIY4YEHUH, €CTECTBEHHBIH
palMoaKTUBHBIA (POH, KOCMUYECKHUE JIy4H, PAJUOAKTUBHOE N3ITyYEHHUE IPUPOJHBIX MUHEPAJIOB, ACHCTBUE
paZMOaKTUBHBIX M3JIy4EHMH Ha OPraHM3M 4YEJIOBEKA), MPU 3TOM NEPEBOAUTH IPAKTHUUECKYIO 331a4yy B
y4eOHYI0, BBIACTATH CYIIECTBEHHBIC CBOUCTBA (IPU3HAKK) (PU3UUECKUX SIBICHUH;

e ONUCHIBATH M3y4YCHHbIE CBOMCTBA Tel M (U3UUECKUE SBICHMS, HUCIOJIB3Ys (PU3NUYECKUe
BEIMYMHBI (CpPeJHSSI M MIHOBEHHAs CKOPOCTb Tejla NpPU HEPAaBHOMEPHOM JBM)KEHUM, YCKOPEHHE,
IIepeMELIEHUE, IyTh, YIJIOBash CKOPOCThb, CHUJa TPEHHUS, CHJIA YHOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJHOTO TMAJeHHs, BEC TeJa, UMITYJIbC Teja, UMITYJIbC CHJIBI, MEXaHHYecKas paboTa M MOIIHOCTb,
NOTEHIMAJIbHAsl SHEPTUs Tela, MOJHATOr0 HaJl HOBEPXHOCTHIO 3€MJIM, IOTCHIIMAIbHAs SHEPrUsl CXKaTOH
IPY>KUHBI, KHIHETUYECKasl SHEPIUs, [10JIHAsI MEXaHUUYeCKasi SHEPrus, HEpUo]l U YacToTa KojeOaHui, JyInHa
BOJIHBI, TPOMKOCTbh 3ByKa W BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTejb IPEJIOMIIEHUS CpPEIbl), MpPU
ONMCAaHWH TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIB3yeMbIX BEJIHYMH, OOO3HAYCHUS U
€MHULIBI PU3NYECKUX BEJIMYNH, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUUUHY C
JAPYTUMH BEJIMUYMHAMM, CTPOUTH TPapUKH N3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;

e XapakTepu3oBaTh CBOMHCTBa Tel, (hU3MUYECKUE SIBICHHS M IPOLIECCHI, HCIOJb3Ys 3aKOH
COXPAaHEHHUs SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHUS, NPUHUUI CYNEPHO3ULMU CUJI, TNPUHIUI
OoTHOCUTeNbHOCTU [anunes, 3akoHbl HplOTOHA, 3aKOH COXPAaHEHUS HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHUS 3apsJ0BOI0 U MaCCOBOT'O YHCEN

IPU AJEPHBIX PEAKLMsIX, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBATH €ro
MaTEeMaTHYECKOE BBIPAKECHUE;

e OOBACHATH (PU3MUYECKHE MPOLECCH W CBOWMCTBA TEN, B TOM YUCIIE U B KOHTEKCTE CHUTYyalWi
[IPAaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh I[PUUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTh
o0bsicCHeHUE U3 2—3 JOrMYEeCKHUX ILIAroB C ONMOpoil Ha 2—3 M3yUYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pemiath pacueTHbIE 3aJaud (ONMMpAIOUIMecs] Ha CUCTEMY U3 2—3 ypaBHEHHI), HCHOJb3Ys
3aKOHBI U (OpMYJIBI, CBS3bIBAOLINE (PU3MUECKUE BEITUYMHBI: HA OCHOBE aHAIM3a YCIOBMS 3a/laud
3aIllMCBIBAaTh KPATKOE YCIOBHUE, BBISBIATH HEOCTAIOUINE WM N30BITOUHBIE JaHHBIE, BBIOMPATh 3aKOHBI U
¢bopMyInbl, HEOOXOIWMMBbIE [UIsl pElIeHHs, MNPOBOAMTH pacueThl U OLIEHWBATHh PEATUCTUYHOCTH
MOJIy4E€HHOT'0 3HaU€HUs (PU3HUECKON BEIIMUHHBI,

e pacno3HaBaTh MPOOJEMbI, KOTOPblE MOXHO PEIIUTh MPHU MOMOLIM (PU3NYECKUX METOJIOB,
UCIOJIb3Ysl ONMCAHWE MCCIEINOBAHUSA, BBIIEIATh IPOBEPSIEMOE NPEANOJOKEHUE, OLEHUBATh
MPaBWJIBHOCTH IMOPSJIKA MPOBEACHUS UCCIEIOBaHUS, J1€1aTh BbIBOJbI, HHTEPIPETUPOBATh PE3YJIbTaThI
HAOJIIOJICHUN U OILITOB;

e [POBOJUTH OMNBITHl MO HAOMIONEHUIO (U3MUECKUX SBJICHUN WM (U3UYECKUX CBOWMCTB TeEl
(u3y4yeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCMOCTb NepuoJia KojeOaHui
MPYXUHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTYAbl MaJIbIX
KosIe0aHUH, TPSMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, PA3JIOKEHHE O€JIOro CBeTa B CHEKTP, U3yUCHHE
CBOMCTB M300paKE€HHS B IJIOCKOM 3€pKaje U CBOWCTB M300pa)KeHMs MpeaMeTa B COOMparouiel JHH3e,
HaOJII0IeHNE CIUTOIIHBIX U IMHEHYaThIX CIIEKTPOB M3JIy4YEHHS): CAMOCTOSITENIbHO COOMpATh YCTaHOBKY U3
n30bITOYHOrO Habopa 000pyZOBaHMS, ONMMCHIBATH XOJ ONbITA M €ro pe3yjbTaThl, (OPMYIUPOBATH
BBIBO/IbI;

® [POBOJUTH MPHU HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpeAesis CpeHee 3HaUeHue
U3MepsieMoi BeTuuHbI ((POKYCHOE pacCTOsHUE coOMparoleit JIMH3bI), 000CHOBBIBATh BHIOOP criocoba
U3MepeHus (M3MepUTeIbHOro mpudopa);

e TPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BEIUYUH C HCIOIb30BAHUEM MPSIMBIX



U3MEpEeHUH (3aBUCHUMOCTb IyTH OT BPEMEHHM IpH PAaBHOYCKOPEHHOM JABMKEHMM O€3 HadaabHOMN
CKOpOCTH, Iepuoja KojeOaHMi MaTeMaTHMYeCKOro MasTHHKA OT JJIMHbI HUTH, 3aBUCHUMOCTH YIJa
OTpPaXKEHHsI CBETa OT YIJIa MaJeHHUs M yrja MpeIoMJICHUS OT yria

najieHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTENILHO COOMpaTh YCTaHOBKY, (PHMKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBHUCHMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOnMMIl M rpaduKoB, JeiaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIE0BaHMS;

* TPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEITUYMH (CPEAHSAS CKOPOCTh M YCKOPEHHE
TeNa TpPU PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOJHOTO MAACHUS, KXECTKOCTh MPY)KUHBI,
KO3 (QUIHUEHT TPEHHs CKOJIbKEHUS, MEXaHHUecKasi paboTa U MOIHOCTh, 4YaCTOTa U MEepuo KojeOaHui
MaTeMaTHYeCKOro U MPYKMHHOTO MasTHUKOB, ONITUYECKas CUJIa COOMpAroLIel JIMH3bI, paJlOaKTUBHBIN
¢$oH): TUIAaHUPOBATh U3MEPEHHUsS, COOMPATh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH U3MEpPEHUS,
cliefysl MPeJUI0KEHHOW MHCTPYKUUH, BBIYUCIATh 3HAUEHUE BEIMYMHBI U aHAJIM3UPOBATH IOJyUYCHHBIE
PE3yJIbTATHI C YUETOM 3a/laHHOM MOTIPEIIHOCTH U3MEPEHUH;

e coOmozaTh NpaBuia TEXHUKHU O€30I1aCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYJOBaHHUEM;

® pa3InMYaTh OCHOBHBIC MPU3HAKH HM3YYCHHBIX (DU3NUYECKUX MOJEJNei: MarepuaibHas TOYKa,
a0COJIOTHO TBEP/OE TEIIO, TOUCHHBIH NCTOYHHK CBETA, JIyd, TOHKAs JIMH34, TUIAHETapHasi MOJETh aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO SIJIpa;

e  XapaKkTepu30BaThb NPHUHLUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOpPOM Ha MX ONMHUCaHMS (B TOM YMCIE: CIHUIOMETP, JAaTYMKU HOJOXKEHUS, PACCTOSAHUSA U YCKOPEHHUS,
pakera, 3XOJIOT, OYKH, MEPHCKOM, (oToammapaT, ONTUYECKHE CBETOBOJBI, CHEKTPOCKOI, J03UMETD,
KaMmepa BuibcoHa), HCTonb3ys 3HaHUS O CBOMCTBAX (PU3UYECKUX SBJICHUN U HEOOXOMMBIe (pU3HUecKue
3aKOHOMEPHOCTH;

® UCIOJb30BATh CXEMbl M CXEMaTHYHblE PUCYHKH MH3YYEHHBIX TEXHHYECKUX YCTpPOWCTB,
M3MEPUTENBHBIX PUOOPOB M TEXHOJIIOTUIECKUX MPOIECCOB MPHU PEIICHUH YIeOHO-TTPAKTHYECKHUX 33134,
OIITUYECKUE CXEMBI JIJIsl TOCTPOSHUS H300paKeHUH B IJIOCKOM 3epKajie U COOMparolei JInH3e;

e [IPUBOAUTH IPUMEPHI (HAXOAUTh MH(POPMAIIUIO O IPUMEPAX) MIPAKTUYECKOI'O UCTIOIb30BAHUS
¢u3nUecKux 3HAHUKW B IMOBCETHEBHOM KM3HM Ul obOecreueHHs O€30MacHOCTH MpHU oOpalleHuH ¢
npubopaMu ¥ TEXHUYECKHMH YCTPOWCTBAMH, COXpPAaHEHHS 30POBbS U COOJIONEHUS  HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KAIOILEN Cpene;

e  OCYILECTBJIATh MOUCK HH(OpMAIMK (PU3HUECKOTO coJiepkaHus B IHTepHETe, caMOCTOSITENbHO
(bopMyIHpys MOMCKOBBIN 3aIIPOC, HAXOIUTh

MYTH OIpEeJIEJIEHUS IOCTOBEPHOCTH MOIy4eHHONW NH(OpMAIMK Ha OCHOBE UMEIOIUXCS 3HAHUH U
JOMIOJTHUTEIbHBIX UCTOUHUKOB,;

® WCHOJB30BATh MPH BBITIOJHEHWH Y4YEOHBIX 3aJaHUNl HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
(GU3NIECKOTO CONEpKAaHUsS, CIPABOYHBIE MaTepUalbl, pPecypchl cetn MHTepHeT, BianeTh NMpUEMaMu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUH U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHBIE NMHUCBMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PH3UYECKOTO COJIEPIKAHMS, yOJINYHO MPEICTABIATh PE3yIbTaThl MPOESKTHOM
WA UCCIIEOBATEIbCKOM AEATEIbHOCTH, IIPU 3TOM TPaMOTHO HMCIIOJb30BaTh M3YUYEHHBI MOHATHITHBIN
amnmapar HM3y4aeMmoro pasjaena (U3MKH M CONPOBOXAATh BBICTYIUIEHHE Ipe3eHTallued ¢ ydeToM
0CcOOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE 7 KJIACC

Kosaun4vecTBo yacoB JIeKTPOHHbIE
Ne HaumenoBanue pas1eos 1 TeM Kontposibubie | Ipaktnyeckue | (UH(dpoBbIe)
n/n nporpamMmMsbl Bcero paGoThI paGoThI o0pa3oBaTe/bHbIC
pecypchbl
Pa3nen 1. ®u3uka u €€ poJib B MO3HAHNH OKPY:KAIOIIEro Mupa
11 ®dusuka - HayKa O MPUPOJIE 2 bu6muoreka [IOK
https://m.edsoo.ru/7f41619
4
12 ®u3nyecKkue BEIIMUHHEI 2 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41619
4
1.3 EcrecTBeHHOHAy4HbIN METO/1 TO3HAHUS 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4
Wroro mo paznery 6
Paznen 2. IlepBoHayaibHbIE CBEIEHUS O CTPOEHUH BelllecTBA
2.1 CrpoeHue BelecTBa 1 bu6nuoreka LIOK
https://m.edsoo.ru/7f41619
4
2.2 JIBu>KeHMe U B3aUMO/IEHCTBUE YaCTHII 2 1 bubmmoreka LIOK
BEIIeCTBA Zttps://m.edsoo.ru/7f41619
2.3 ArperaTHbl€ COCTOSIHUSI BELIECTBA 2 Bubmotexa HOK
https://m.edsoo.ru/7f41619
4
Hroro no pazneny 5
Pasnen 3. /IBu:KeHHe U B3aMMoO/eliCTBHE Te
3.1 MexaHH4ecKOe IBIKEHIE 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41619
4
3.2 WNuepuus, macca, IIIOTHOCTh 4 1 Bbu6mmoreka [JOK



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

https://m.edsoo0.ru/7f41619
4

3.3 Cwuita. Buzbl cuin 14 BuGuoreka LHOK
https://m.edsoo.ru/7f41619
4
Uroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, ;KUAKOCTEl U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEpALIMU 3 bubmnorexa LIOK
TENAMH, SKHIKOCTAMH U Ta3aMHU Zttps://m.edsoo.ru/7f41619
4.2 JlaByieHre KUIKOCTH 5 Bubamorexa HOK
https://m.edsoo.ru/7f41619
4
4.3 ATtMochepHoe 1aBieHue 6 bu6muoreka [IOK
https://m.edsoo.ru/7f41619
4
4.4 JlelicTBHE )KUIKOCTH U ra3a Ha OTPYKEHHOE 7 bubmmoreka LIOK
B HUX TEJIO Zttps://m.edsoo.ru/7f41619
Hroro no pazneiry 21 -
Pasnen S. PaGoTa 1 MOIIHOCTB. JHEprus
51 Paborta u MOIITHOCTH 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4
5.2 [IpocTeie MexaHU3MBI 5 bubnuorexa [HOK
https://m.edsoo.ru/7f41619
4
5.3 MexaHnueckasi SHEpIrHsl 4 bubnuoreka [LIOK
https://m.edsoo.ru/7f41619
4
Hroro no pazneny 12
PezepBHOE Bpemst 3



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68
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8 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM Koutpoabnbie | I[paktuueckne  (WMpoBbie)
NporpaMmsl Bcero PaGoThI paGoThI o0pa3oBaTejibHbIE
pecypchbl
Pa3nen 1. TenioBble siBJIeHUs
11 CrtpoeHue 1 cBOHCTBA BEILIECTBA 7 bubnnorexa [IOK
https://m.edsoo.ru/7f4181c
€
1.2 TennoBbIe poIeCcCh 21 1 5 bu6nuoreka [IOK
https://m.edsoo.ru/7f4181c
e
Wroro mo paznery 28
Pa3gen 2. DaekTpuyeckue 1 MArHUTHBIE SIBJICHUS
2.1 DJIeKTPUYECKUE 3apsbl. 3apsKeHHBIE TeNa 7 1 bubnmorexa [IOK
¥ MIX B3aHMOICHCTBHE https://m.edsoo.ru/7f4181c
€
2.2 IToCTOSHHBIN IIEKTPUYECKHI TOK 20 2 7 bubnmoreka [IOK
https://m.edsoo.ru/7f4181c
e
2.3 MarHuTHBIC SIBICHUS 6 1 15 bu6mmoteka [IOK
https://m.edsoo.ru/7f4181c
€
2.4 DneKTpOMarHuTHass MHAYKIUS 4 bubmuoreka [LIOK
https://m.edsoo.ru/7f4181c
€
Hroro mo paznery 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KUIACC

KoauuyecTBo yacoB DJIEKTPOHHBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM KouTpoabubie | [IpakTHueckue (g poBbIe)
NporpaMmsl Bcero PaGoThI paGoThI o0pa3oBaTejibHbIE
pecypchbl
Paznen 1. Mexannuyeckue siBJIeHUS
11 MexaHuuecKoe JABUKEHHE U CIIOCOOBI €ro 10 1 buGmoreka [TOK
ONHCAHMUS gttps://m.edsoo.ru/7f41a4a
1.2 BsaumopelicTBue Tei 20 1 3 EI/IGJ‘II/IOTeKa LHOK
https://m.edsoo.ru/7f41a4a
6
13 3aKOHBI COXpaHEHHS 10 3 bubmmotreka [LIOK
https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 40
Paznen 2. Mexannueckue KoJie0aHUsI U BOJIHBI
2.1 Mexaan4eckue KojieOaHus 7 3 bu6mmoteka [IOK
https://m.edsoo.ru/7f41ada
6
2.2 MexaHnuyeckue BOJIHBI. 3BYK 8 1 3 bubnmoreka [LIOK
https://m.edsoo.ru/7f41ada
6
Hroro mo pazneny 15
Pa3nen 3. DiieKTpOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIeKTpOMarHuTHOE oJIe U 6 2 bu6mmoreka [IOK
ANIEKTPOMArHUTHBIE BOJIHBI gttDS:// m.edsoo.ru/7f41ada
Uroro mo pazaery 6 -
Pa3znen 4. CBeToBbIe AIBJICHUS
41 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 2 bubmmoreka [LIOK



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

https://m.edsoo.ru/7f41a4a
6

4.2 JIuH3BI ¥ onTHYECKUE TTPHOOPHI 6 3 BubimoTeka LIOK
https://m.edsoo.ru/7f41ada
6
4.3 Paznoxxenue 6emoro cBera B CIIEKTp 3 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f41ada
6
Uroro no pazneny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEeHUS
5.1 Henyckanue v MorioneHue cBeTa aroMomM 4 1 bubnnoreka [IOK
https://m.edsoo.ru/7f41ada
6
5.2 CrtpoeHue aTOMHOTO spa 6 1 bubnnoreka [IOK
https://m.edsoo.ru/7f41ada
6
5.3 S nepHble peakuun 7 1 bubmmoreka [LIOK
https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 17
Pa3gen 6. [ToBTOpuTe/IbHO-00001aI0IIMIT MOAYJIb
6.1 [ToBTOpEeHME M 0000IIIEHUE COIEPIKAHUS 9 2 bu6nunoteka [IOK
Kypca GusukH 3a 7-9 Kacc https://m.edsoo.ru/7f41ada
6
HWroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHME 7 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJbHbIe
padoTbI

IMpakTuyeckune
padoTbI

Jara
HU3y4eHust

JIeKTPOHHbIE
ungposBbie
o0pa3oBartejibHbIE

pecypcsbl

®dusrka — HayKa O IpPHUPOJE.
SBnenns npupoasl. Puznyeckre
SBJICHUS

MeXaHI/IqGCKHe, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHLIC,
CBCTOBBIC, 3BYKOBBIC SIBJICHU

Ddusznyeckre BeIMUYNHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TEMIIepaTyphl P TOMOIIN
AKHUJIKOCTHOTO TEPMOMETPA U AaTUUKA
TeMIepaTypbl"

Kaxk ¢usuka u qpyrue ecrecTBeHHbIC
HayKH U3Yy4aroT IIPUPOLY.
EcrecTBeHHOHAaYUYHBIN METO
no3HaHus. Onrcanue GU3nIecKux
SIBJIEHUU C ITOMOIIBIO MOJEJIEH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff09f72
a

VYpok-uccnenosanue "IIposepka
TUIOTE3bl: JATbHOCTh OJIETA IIapHKa,
MYIIEHHOT0 TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJblie BbICOTa IMycKa'



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMBITHI,

Bu6moreka [IOK

7 JIOKa3bIBAIOLINE JUCKPETHOE CTPOCHHUE https://m.edsoo.ru/ff09fe0
BEIIIECTBA a
8 JIBY>KeHWE 4acTHIl BEIIECTBA bubmuorexa [JOK
https://m.edsoo.ru/ff0a013
€
Ypoxk-uccnenoanue «OMbITHI 110
9 HAOJII0/ICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEII[eCTBA
B3aumocBs3b Mex1y CBOMCTBaMU
BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSX U MX bu6morexa [IOK
11 ATOMHOMOJICKY IIADHBIM CTPOCHHEM. gttps://m.edsoo.ru/fanO37
Oco06eHHOCTH arperaTHbIX COCTOSTHUI -
BOJIBI
MexaHn4eckoe JBUXEHHE. bubmuorexa [JOK
12 PaBHOMEpHOE 1 HEPaBHOMEPHOE https://m.edsoo.ru/ff0a05c
JIBIOKCHUE 6
13 Cxopoctb. EnMHHIIBI CKOPOCTH bu6nunoreka [IOK
https://m.edsoo.ru/ff0a079
c
14 Pacyet myTu 1 BpeMeHU ABUKEHUS bubmuoteka [IOK
https://m.edsoo.ru/ff0a0ae
4
Nuepuusi. 3akoH HHEPIUH. bubmnorexa LIOK
15 BsaumoeiicTBHe Tell Kak MpuduHa https://m.edsoo.ru/ff0a0cl
WU3MEHEHUSI CKOPOCTH JIBUKCHHUSI Tell 0
16 [TnoTHOCTH BemecTBa. Pacuer Macchl bubnmnorexa LIOK
¥ 00BbEMa TeJIa M0 €ro IIOTHOCTH QttDS:/ /m.edsoo.ru/ff0a0fe
17 JlabopaTtopHnas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff0a0fee

IUIOTHOCTHU TBEPJOTO TEJIA»

18 Pemenue 3agay no teme "IlnorHocth bubmmorexa LIOK
BerecTBa" https://m.edsoo.ru/ff0a123
c
Cuna xak XxapakTepuCTHKa
19 B3auMojeicTBus ten. Cuna
yrpyroctu. 3akoH ['yka
JlaGopatopnast padota «3yuenue
20 3aBUCHUMOCTH PACTSKEHUS
(medopmariun) Npy>KUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SIBnenue Tsarotenus. Cumia TSHKECTH
CBsi3b MEX]ly CUIJION TSYKECTH U bu6mmoreka [IOK
22 Maccoii Tena. Bec tena. Pemenue https://m.edsoo.ru/ff0al77
3aga4 o reMe "Cuia tsoxectu"” 3
23 Cuna TspKecTH Ha IpyTruX IUTaHEeTax. bub6nuoreka LIOK
Ou3nyecKue XapakTePUCTUKH TIIaHET gttpS:/ /m.edsoo.ru/ff0a150
24 N3mepenue cun. Jlunamometp Bubmoteka HOK
https://m.edsoo.ru/ff0al8c
c
25 Bec tena. HeBecomocThb Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0al77
8
CrokeHue JByX CHJI, HallpaBJIECHHBIX bubnuoteka [IOK
26 110 OJ{HOM TIPSIMOIL. https://m.edsoo.ru/ff0ala7
PaBHoxelicTByrOIIas CUI 0
27 Pemienue 3agau o reme
"PaBHOAelcTBYIOIAs cyil”
28 TpeHue CKOJNbKEHUS U TPEHHUE TIOKOSI. Bu6moreka [IOK

Tpenue B mpupoJie U TEXHUKE

https://m.edsoo.ru/ff0alb9
c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

29

JlaGopaTtopHas pabora «l3ydenue

bu6mmoreka [IOK

3aBUCUMOCTH CHUJIbI TPCHUSA
CKOJIBXKCHHA OT CHJIbI JaBJICHUA U
XapakTepa COMMPHUKACAOIINXCA

https://m.edsoo.ru/ff0alcc
8

MTOBEPXHOCTEN»

30 Penienue 3a1a4 Ha OIpeIeICHUE
PaBHOJICHCTBYIONICH CHUIIBI
Pemenue 3anau mo temam: «Bec

31 tenay, «I'padhuueckoe n3o0pakeHue bubmorexa LIOK
cu», «Cunbly, «PaBHOIEHCTBYOIIAS gttpS:/ /m.edsoo.ru/ff0alde
CHID» =
KoHTposbHast paboTta 1o TemMam:

«Mexannueckoe IBIKeHHE», «Macca,

32 IJIOTHOCTBY, «Bec Tenay,
«I'panueckoe n3006pakeHue CUm,
«Cunbn»

33 Jasnenue. CnocoObl yMEHbILIEHUS U bub6nuoreka LIOK
yBeNMUeHHs aBIIeHHs gttps://m.edsoo.ru/fanZOa
JlaBrenue raza. 3aBUCUMOCTh bu6mmorexa [IOK

34 JIABJICHHS ra3a OT 00hEMa, https://m.edsoo.ru/ff0a237
TEeMIIEPaTypbl 6
[Tepenada naBiaeHUsT TBEPABIMHU bubmuoteka [IOK

35 TeNIaMH, KUIKOCTSIMHU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b
ITackans 0

36 JlaBneHue B )XUAKOCTH U rase, bu6mmoreka [IOK
BBI3BAHHOE JICHCTBUEM CHIIBI TAKECTU gttpS:/ /m.edsoo.ru/ff0a271

37 Pemenue 3ana4 1o Teme «J{aBnenue B Bu6nuoreka LIOK
KUJIKOCTH M rase. 3akoH ITackams» 2“955/ /m.eds00.ru/ff0a282

38 Coobmraronecs: cocyabl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a297
0

39 lMunpaBnmueckuii mpecc bubnmoreka [JOK
https://m.edsoo.ru/ff0a313
6
40 Manowmerpsl. [TopiaeBoi
SKMAKOCTHBIN Hacoc
AtMmocdepa 3emmnu. [Ipuannsl
CyILIECTBOBAHUS BO3yIIHON bubimoreka LIOK
41 000J109KH 3eMiti. 3aBUCUMOCTh https://m.edsoo.ru/ff0a2bs
aTMoc(epHOTro JaBJICHUS OT BEICOTHI a
HaJl YPOBHEM MOPsI
42 Bec Boznyxa. ATMocdepHoe 1aBieHue bu6nmoreka [IOK
https://m.edsoo.ru/ff0a2b5
a
43 H3mepenne atMochepHOro JaBIeHHUS. bubmmoreka LIOK
Omsir ToppHYeTH gttps://m.edsoo.ru/fanZda
3aBUCUMOCTH aTMOC(HEPHOTO bu6mmorexa [IOK
44 JIaBIIEHMS OT BBICOTBI HaJl yPOBHEM https://m.edsoo.ru/ff0a2fc
MOpsI 4
45 BapomeTp-anepousi. ATMoc(epHoe Bubmorexa LIOK
JaBJIEHUE HA PAa3IMIHBIX BHICOTAX Zttps:/ /m.edsoo.ru/ff0a2fc
46 Pemenue 3a1a4 1o Teme
"ATtmocdepHoe naBnenue"
JleficTBUE KHUJIKOCTH U T'a3a Ha bu6mmoreka [IOK
47 MOrPYXKEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a327
ApxumenoBa cuia 6
JlabopaTtopHas padota «OnpeneneHue
48 BBITAJIKUBAIOIICH CHUJIBL, bubmorexa [[OK

JIEUCTBYIOILEH HA TEJIO0, IOTPYKEHHOE
B JKHJIKOCTb)

https://m.edsoo.ru/ff0a33f
c



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc

JIabopaTtopHas pabora 1o Teme

49 «HccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Tela B BOJIC OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a351
B )KHJIKOCTh YaCTH TEIIa» 4
50 [InaBanme Ten bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a9
6
JlaGopaTtopHnast pabora
51 "KoHcTpyupoBaHue apeomeTpa win
KOHCTPYUPOBAHUE JIOJKHU U
OnpeJIeJICHUE €€ rPy30M0aAbEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
52 cynos. BosnyxonnaBanuey, bubmorexa LIOK
«/laBneHue TBEpABIX TeI, )KUIKOCTEH ZttpS:/ /m.eds00.ru/ff0a365
U Ta30B» =
53 Mexanunueckas pabora bub6nuoreka LIOK
https://m.edsoo.ru/ff0a3f8
2
54 Momaocts. EqUHUIEI MOIITHOCTH bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3f8
2
VYpoxk-uccnenopanue "Pacuet
55 MOIIIHOCTH, Pa3BUBAEMOM IIPH
MoaBLEME 10 JIecTHHUIE"
56 [IpocThie MeXaHU3MBI. Phryar.
PaBHOBecue cuit Ha ppryare
KonTponbhas pabota o teme
57 «JlaBneHue TBepBIX TEI, KUAKOCTEH
u ra3oB» / Bcepoccuiickas
mpoBepoyHas paboTa
o8 PesepBHblii ypok. PaboTta ¢ TekcTamMu Bu6nnoreka [JOK

1o TeMe «JlaBieHne TBEPAbIX Tell,

https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

JKHJIKOCTEMH 1 ra3oBy» / Beepoccuiickas
poBepovHas paboTa

Pobryaru B TeXHUKE, OBITY U IPUPO/IC.

59 _Ha60paT0pHag pa60Ta 0.5 bubanoreka I_IOK
«HccnenoBanue yCcioBH paBHOBECHS https://m.edsoo.ru/ff0a478
phIuaray» €

60 Penrenue 3amad o reme «Y cioBus bu6mmoreka [IOK
PaBHOBECHS PbIYAra» gttps://m.edsoo.ru/ff0a48a
KoadduruenT nmonesnoro aeicTeus

61 Mexanusma. Jlaboparopnast pabora 0.5
«M3mepenune KII/1 HaknoHHOM
IIJIOCKOCTH

62 Pemenue 3a1a4 o Teme "Pabora, bu6mmoreka ITOK
MotHocTh, KITJT" https://m.edsoo.ru/ff0a4c4

’ 8
MexaHuueckas SHeprusl. bubnnorexa [IOK

63 Kunernueckas v moTeHIMaIbHAs https://m.edsoo.ru/ff0a425
SHEPrHUs 2

64 3aKOH COXpaHEHUSI MEXaHUYECKOMN bubnuoteka [IOK

https://m.edsoo.ru/ff0a436
SHEepPruu

0
YPpOK-3KCIIEPUMEHT IO TEME
"DKCIEPUMEHTAIBHOE ONIPEACIICHUE

65 M3MEHEHHUST KHHETUYECKON 1 L
MOTCHIINATBHON YHEPTHH MTPU
CKaTHIBAHHMH TeJa 10 HAKJIOHHOM
II0CKOCTH "

66 KontpomnsHas pabora 1o teme
«PaboTta 1 MOIITHOCTh. DHEPTHSD»

67 PesepBHrlit ypok. Paborta ¢ Tekctamu bubnmoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

o teme "Mexanudeckoe aBmkeHue"

https://m.edsoo.ru/ff0adee
6

PesepBHeiil ypok. PaboTa ¢ TekcTamu

68 o TeMe "Padora. MOLIHOCTB. 1
Ouneprus"
OBHIEE KOJIMYECTBO YACOB I1O 68 12

[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KosmnuecTBo yacoB JJIeKTPOHHBbIE
Ne Tema ypoxa Koutpoasnbie | I[pakTuueckne | AAT2 uudpobie
n/n Bcero padoThI padoThI H3YHEHUSl | oGpazoBaTe/bHbIE
pecypchbl
OcCHOBHBIE TIOJ0KEHUSI MOJIEKYJIISPHO- bub6nunoreka LIOK
1 KUHETHYECKOU TEOPUM U MX OIBITHBIE 1 https://m.edso0.ru/ff0a525
MIOJITBEPKICHUS 6
Macca u pazmep aTOMOB U MOJIEKYJI
Mopenu TBEpIOTO, KUJKOTO U bu6nmmoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIECTBA ZttDSZ/ /m.edso0.ru/ff0a540
OOBsicHEeHHE CBOWCTB TBEPOTO,
4 KHUJKOTO ¥ Ta3000pa3HOTO COCTOSHUI 1
BEIIECTBA HA OCHOBE MOJIOKEHUN
MOJICKYJISIPHO-KHHETHIECKOH TEOPUHN
5 Kpucranmnueckue n amopdnsie Tena 1 bubnuoteka [IOK
https://m.edsoo.ru/ff0a580
0
6 CmauuBaHme U KanWJUIIPHOCTD. 1 bubimoreka LIOK
TTOBEPXHOCTHOE HATSKEHNE gttps://m.edsoo.ru/fan553
7 TenmoBoe paciIMpeHue u cxaTue 1 bubmuoteka [IOK
https://m.edsoo.ru/ff0a5a2
6
Temneparypa. CBsI3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
9acTHI]
9 BryTpennss sueprus. Croco6sl 1 bubmmorexa LIOK
U3MEHEHHMS BHYTPEHHEN YHEPIHU 8“955/ /m.edsoo.ru/ff0a5c6
10 Buap! Terutonepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a641
2

VYpoxk-konpepenuus "lIpakTrueckoe

11 HCIOJIb30BaHUE TETJIOBBIX CBOMCTB bubnnorexa IHOK
BELLIECTB M MATEPHANIOB B LEAX gttps://m.edsoo.ru/fan65c
sHeprocoepexeHus" =

12 KonnuecTBo TemioThl. Y aenbHas bubmnoreka LIOK
TeIIOEMKOCTE https://m.edsoo.ru/ff0a697

6

13 YpaBHEHHE TEIIOBOTO OanaHca. bubmuorexa [JOK
Teruioo0MeH ¥ TEIIOBOE paBHOBECHE gttm:/ /m.edsoo.ru/ff0a708
JlaGoparopHnas pabota

14 "UccnenoBanue siBIeHUs bubimoreka LIOK
TeMI000MeHa MPU CMEIIMBAHUH gttps./ /m.edsoo.ru/ff0a6ad
XOJIOTHOM U ropsiueld Boab!" =
Pacuer konuyecTBa TEIOTHI,

15 HE0OXOUMOTO JJIsl HarpeBaHus Telna
Y BBIICISIEMOTO UM TIPU OXJIAXKICHUN

16 JlaGopatopHas pabota "Onpenenenue bubnnorexa [OK
yJIeJIbHON TEIUIOEMKOCTH BelecTa" gttps:// m.edsoo.ru/ff0a6bb

17 DHeprus TOIIMBA. Y IeIbHas TeIIoTa Bu6nuoreka IIOK
CropaHus https://m.edsoo.ru/ff0a7b5

a
[InaBnenue u oTBEepAECBaHNE bu6mmoreka LIOK

18 KPHCTAILTHIECKNX Tell. Y IenpHast https://m.edsoo.ru/ff0a71d
TEeIJIOTa TUTaBIIEHUS 2

19 JlaGopatopnas padota "Onpenenenue bu6nmoreka [LIOK
yICIbHOMN TEIUIOTHI TUIABICHHS JIba" https://m.edsoo.ru/ff0a72f

€

20 ITapoo6pa3zoBaHKe U KOHIEHCAIHS. Bbu6mmoreka [IOK

Ucnapenne

https://m.edsoo.ru/ff0a740
c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c

21

Kunenune. Y gennHas termiora

bu6mmoreka [IOK

Hap006p330BaHI/IH U KOHJACHCal .

3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS

0T aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786
c

Bnaxxnocts Bo3ayxa. JlabopaTopHas

bu6mmoreka [IOK

22 pabota "OmnpenencHue https://m.edsoo.ru/ff0a762
OTHOCHUTEJIbHOMN BIAXHOCTH BO3yXa" 3

23 Pelenue 3a1a4 Ha ONpe/ieIcHIE
BJIQYXHOCTH BO3/yXa
[TpuHIUITBI pabOTHI TEIJIOBBIX

24 nsurareneii . [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CrOpaHus
KIIJI TenmoBOro aBuraTers. bu6mmoreka [IOK

25 TeII0BbIC ABHTATENN 1 3aIHTa https://m.edsoo.ru/ff0a7c7
OKpYKarolleu cpenbl ¢

26 3aKOH COXpaHEHHUS U PEBPACHUS
SHEPTUH B TEIIOBBIX MpoIieccax
[ToarotroBka K KOHTPOJIBHON paboTe

27 o Teme "TernoBbIe SIBICHUS. bubnnorexa [HOK
VI3MeHeHMe arperaTHbIX COCTOSHUM https:/m.edsoo.ru/ff0a83f
BemiecTBa" 2
KonrponbHas pabora 1o teme bu6mmoreka LIOK

28 "TemnoBele sBieHus. M3zMenenue https://m.edsoo.ru/ff0a86a
arperaTHbIX COCTOSIHUH BelecTBa €

29 Dnektpusanus ten. JBa pona
AIEKTPUUYECKUX 3aPSAT0B
Ypok-uccnenoBanue "INEKTpU3AIIHS

30

TeJ UHYKLIHUEH U Ipu
COMPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

31

BzaumopeiicTBue 3apsiKEHHbBIX TEII.
3akon Kyrnona

Bu6moreka [IOK
https://m.edsoo.ru/ff0a87e
4

DIIEKTPUYECKOE TOJIE.

32 HanpsikeHHOCTD 3JIeKTpUYECKOro bubamnorexa LIOK
107151, TIpHHIMI CyTepHo3HIH https://m.edsoo.ru/ff0a8a0
JIEKTPUYECKUX ITOJIEN a
Hocurenu anexkrpudeckux 3apsioB.
33 OnemeHTapHbli 3apsa. CTpoeHue
aToMa
34 [TpOBOAHUKY U JUAIEKTPUKHU. 3aKOH bubmorexa IOK
COXpaHEHHUs HIEKTPUUECKOrO 3apsiia gttDS:/ /m.edsoo.ru/ff0a8ef
35 Pemenue 3anau Ha npuMeHeHNE bubmnoreka LIOK
CBOJCTB 2JICKTPHYECKHX 3aps/I0B 2“03:/ /m.edso0.ru/ff0ad90c
ONEKTPUUYECKUH TOK, YCIIOBUS €I0 bubnuoreka LIOK
36 cymecTBoBaHus. VICTOYHNKH https://m.edsoo.ru/ff0a95a
AJEKTPUYECKOTO TOKA 4
37 JIeCTBUSI AIIEKTPUUECKOTO TOKA bubnuoreka LIOK
https://m.edsoo.ru/ff0a96b
2
VYpok-uccnenosanue "Jleiictue
38 NEKTPUYECKOTO TI0JIS HA TPOBOAHUKHI 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJLIax, bubmuoteka [IOK
KVIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a983
8
40 DnexTpuuecKkas ernb U €€ COCTaBHbIE
4acTu
Cuna toxka. JlabopaTopHas pabora bubnmoreka [JOK
41 0.5 https://m.edsoo.ru/ff0a8bd

"N3mepenue u peryJupoBaHue CUIIBI
TOKa"

6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHHE.

42 Bonbrmerp. JlaGoparopHas pabora 0.5 bu6mmorexa LIOK
"I3MepeHHe U peryJupoBaHHe https://m.edsoo.ru/ff0a9el
HanpsHKkeHus" 4

43 CornpoTuBiieHNE NPOBOJHUKA. bubmmoreka [LIOK
V 1e1bHO€e CONPOTUBIICHUE BEIIECTBA gttDSi/ /m.edsoo.ru/ff0aa73
JlaboparopHas pabota "3aBUCUMOCTD -

44 JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuoreka [IOK
IPOBOJHUKA OT €r0 JUIMHBI, ILIOIAIN https:/m.edsoo.ru/ff0aa73
MONEPEYHOro CeUYeHus U Matepuana” 8
3aBUCUMOCTh CHJIbI TOKA OT bu6mmoreka [IOK

45 Hanpsokenust. 3akon OMa st yuacTka https://m.edsoo.ru/ff0aa44
e a
JlabopaTopHas pabota
"UccnenoBaHue 3aBUCUMOCTH CHJTBI bubmuorexa [JOK

46 TOKA, WIYIIETO HYepe3 PE3HCTOp, OT 1 https://m.edsoo.ru/ff0aa04
COIIPOTHBIICHUS PE3UCTOPA U £
HaIpspKEHUs Ha pe3ucrope”

a7 I[TocenoBaTeNbHOE U apaLIeIbHOE
COEMHEHUS IPOBOJHUKOB
JlabopaTtopHas padora "IIpoBepka

48 NpaBHJIa CJIOXKEHHS HAIPSDKSHUH TIPH 1 bubnnorexa IIOK
OCIIEI0BATEILHOM COSMHEHUH JIBYX https://m.edsoo.ru/ff0aaa5
pe3uctopo” 8
JlabopaTtopHas padoTa "IIpoBepka

49 1 Bbu6nmuoreka [IOK

MpaBujIa JJi CUJIbI TOKA NPU
napajuieIbHOM COeIMHEHUHN
pe3uctopon”

https://m.edsoo.ru/ff0aadl
e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e

Pemenue 3anay Ha npuMEHEHUE

Bu6moreka [IOK

50 3akoHa OMa JUIs pa3In4yHOro https://m.edsoo.ru/ff0aaf8
COEIMHEHHS IPOBOIHUKOB a

ol PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bubmuorexa [JOK
Toka. 3axoH Jlxoyis-Jlenna Zttps://m.edsoo.ru/fanblZ
Jlabopatopnas padora "OnpeneneHue bubnnorexa [IOK

52 pPabOThI U MOIIIHOCTH 3JICKTPUIECKOTO https:/m.edsoo.ru/ff0ab3e
ToKa" 0
DneKTpUUeCKUe LIEeTH U MOTpeOuTeNnn bubnunoreka [IOK

53 BIIEKTPUYECKON SHEPTUHU B OBITY. https://m.edsoo.ru/ff0ab66
KopoTkoe 3aMbIKaHHe 0

54 [TocTosiHHBIC MATHUTBI, HX
B3aUMOJICHCTBHE

55 Ypoxk-uccnenosanue "U3yuenne Bbu6nuoreka IIOK
MOJICH MOCTOSTHHBIX MarHuToOB" gttps:// m.edsoo.ru/ff0ac3d
MaruauTHOE Tojie. MarHuTHOE TI0JIe bu6mmoreka [IOK

o6 3eMIIM | ero 3HAYCHUE IS KU3HU Ha https://m.edsoo.ru/ff0acOb
3emie a
[ToaroroBka K KOHTPOJIBHOM paboOTE
1o TeMe "DNEeKTPUUECKUE 3apsibl. Bbu6nmmoreka [JOK

S7 SapsykeHHbIE TeNa 1 HX https://m.edsoo.ru/ff0abd2
B3aumoencTBus. [locTostHHBIN ¢
3IEKTPUYECKUN TOK"
KonTponbHas paborta o reme
"DneKTpUUeCcKUe 3apsiIbl. bu6numoreka [LIOK

58 https://m.edsoo.ru/ffOabea

3apsKeHHbBIE Tea U UX
B3aumoencTBus. [locTostHHBIN
anektpuueckuii Tok" / Beepoccuniickas

8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

IIpoBEpOYHas padboTa

PesepBHeIii ypok. Pabora ¢ TekcTamu

59 o teme "IlocToSHHBIN bu6mmoreka [IOK
snexTpuueckuii Tok" / Beepocceuiickast https://m.edsoo.ru/ff0acdc
poBepoyHas paboTa 6
OnbIT Dpcrena. MarHuTHOE 1MoJe Bu6moreka [IOK

60 DIIEKTPUYECKOTO TOKA MarHuTHOE https:/m.edsoo.ru/ff0acld
0JI€ KaTYIIKU C TOKOM 2
[IpuMeHEeHHE AIEKTPOMArHUTOB B

61 texnuke. JlaboparopHas pa6ora 0.5 Bu6amnoreka LIOK
"UsyueHne AeiiCTBHS MArHHTHOTO https://m.edsoo.ru/ff0ac74
T10JIs1 Ha TPOBOJAHUK C TOKOM" a
DNEeKTPOABUTATEIb TIOCTOSIHHOTO
ToKa. Mcnonp30oBanue

62 AIEKTPOABUTATENCH B TEXHUYECKUX EuG LOK

. nOIMoTeKa
JYIZ?O(;I;CTTO?;: EZ;;?HCHOPT& https://m.edsoo.ru/ff0ac86
"KoHcTpynpoBaHue u n3ydeHue ¢
paboTHI AJIEKTpOoaABUTATENS "
OnsiTel @apanes. 3akoH
63 AJIEKTPOMArHUTHOW HHTYKITHH.
[IpaBuno Jlenua
Onektporereparop. Criocoos
MOJTYYEeHHUS AIEKTPUYECKON SHEPrUH.

64 DJIEKTPOCTAaHIIUH Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEepPrun

65 [ToAroToBKa K KOHTPOJIBLHOI padoTe

1o TeMe "DIIeKTPUYECKUe u



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

MATrHUTHBIE SIBJICHUA"

KonrponsHas pabora 1o teme

Bu6moreka [IOK

66 "DIeKTpUUECKUE U MATHUTHBIE 1 https://m.edsoo.ru/ff0acbl
SIBJICHUA" 4

67 PesepBHbIii ypok. PaboTta ¢ TekcTtamu 1 bubnmoreka [JOK
o Teme "TerIoBEIe SBIeHus" https://m.edsoo.ru/ff0acch

<]

68 PesepBHEIit ypok. Pabota ¢ TekcTamu 1

0o teMe "MaraurtHele sBiaeHus"
OBIIEE KOJIMYECTBO YACOBIIO 68 145

[TPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosaun4vecTBo yacoB JIeKTPOHHbIE
Ne Tema ypoxa Koutpoabnbie | Ipaktuueckne | AAT2 uugposbIe
n/n Bcero padoThI padoThI H3YHEHUSl | oGpazoBaTe/bHbIE
pecypchbl

1 MeXaHH9EeCKOE IBHKEHUE. 1
MarepuanbHas TO4Ka

2 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmuorexa [JOK
MEXaHUUECKOTO JBIKEHHUS Zttps://m.edsoo.ru/fand47

3 PaBHOMEpHOE IPSAMOTMHEHHOE 1 bu6nunoreka [IOK
JIBYKCHHE https://m.edsoo.ru/ff0ad19

a

HepaBHoMepHOE nipsiMOSIMHEITHOE

4 nerkeHne. CpeiHsss © MTHOBEHHAS 1
CKOPOCTh

5 I[IpsiMonMHERHOE PABHOYCKOPEHHOE 1 Bubmorexa LIOK
JBIDKEHHUE. Y CKOPEHHE Zttps://m.edsoo.ru/fande
CkopocThb MPSIMOIIMHEHHOTO

6 PaBHOYCKOPEHHOTO IBUKCHHSI. 1
I'paduk ckopoctu
JlabopaTtopnas pabota "Onpenenenue

7 YCKOpPEHHUS Teja nIpu 1 1 bubnmnoreka [IOK
PaBHOYCKOPEHHOM [BHKEHHH TI0 https://m.edsoo.ru/ff0adbl
HAKJIOHHOM m10cKoCTH" 8

8 CBobOonHoe maieHue Tei. OmnbIThI 1
Tlanunes

9 PaBHOMEpHOE IBMXKEHUE 110 1 bubnmnoreka [JOK
okpy»xHocTu. [Tepron u yactota gttps:// m.edsoo.ru/ff0ael7



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

oOparenus. JInHeliHas ¥ yrioBas
CKOpOCTH

10 entpocTpeMuTeIbHOE YCKOPEHUE
11 I1epBeriii 3akoH HetoToHa. BekTop bubmmoreka [LIOK
CIJIBI https://m.edsoo.ru/ff0ae61
2
12 Bropoii 3akon HeroToHa. bu6nunoreka [IOK
PaBHOICHCTBYOLLIAs CHIIA https://m.edsoo.ru/ff0ae72
a
13 Tpetuii 3akoH HproToHa. bubnuorexa [JOK
CyIepIo3HIHs CHII https://m.edsoo.ru/ff0ae98
2
14 Pemenue 3a1a4 Ha MpUMEHEHHE bubnuoreka LIOK
3akonoB HeloTOHA https://m.edsoo.ru/ff0aeb6
c
15 Cuna ynpyroctu. 3akoH ['yka bubnuoreka LIOK
https://m.edsoo.ru/ff0aeca
2
16 Pemenue 3ama4 no reme «Cuna
YOPYTOCTH
17 JlaGoparopHas pa6ota «OnpeeneHue Bu6morexa LIOK
KECTKOCTH TPy KUHBD» https://m.edsoo.ru/ffO0aee2
8
18 Cwita TpeHust bubmuoteka [IOK
https://m.edsoo.ru/ff0af73
8
19 Pemenne 3amad mo teme «Cuna bu6mmorexa [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa2
6
20 JlaGopatopHas pabota "Onpenenenue bu6nuoreka LIOK
K03((hHUIMEHTa TPEHUS CKOIbXKEHHUS" https:/m.edsoo.ru/ff0af8b
€
Penrenue 3amad mo teMe "3aKOHBI bu6mmoreka [IOK
21 https://m.edsoo.ru/ff0afb8

Herotona. Cuna ynpyrocru. Cuna
TpeHus"

€



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e

22

Cuiia TSDKECTH M 3aKOH BCEMUPHOT'O
TATOTEHUS. Y CKOPEHUE CBOOOHOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af04
4

nmaacHus

VYpoxk-koudpepenuus "JIBrkeHune e

23 BOKPYT I'PaBUTAIIIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxun"
Pemenue 3aga4a nmo teme "Cuna bubmnoreka LIOK

24 TSKECTH H 3aKOH BCEMUPHOTO https://m.edsoo.ru/ff0af5f8
TAroreHus"

25 IlepBas kocMuYeCcKasi CKOPOCTb. bubnuoreka [IOK
HeBecoMOCTb U Ieperpy3Ku https://m.edsoo.ru/ff0af33

c

PaBHOBECHE MaTepUATILHON TOUYKH. B
AOGCOTIOTHO TBEPAOE TEIO. bubnuoreka [IOK

26 PaBHOBECHE TBEPIOTO TENA ¢ https://m.edsoo.ru/ffOafe3
3aKpETJICHHON ~ OCBIO BpAILICHHUSI. 6
MowmenT cuinbl. LleHTp Tsxectu
PaBHOBeCHE MaTepUaIbHON TOYKU.
AOGCOTIOTHO TBEPAOE TEIO.

27 PaBHoOBecue TBEpIOTO TENA C
3aKPETJICHHON ~ OCBIO BpAILICHHUSI.
MowmenT cunsl. LlenTp Tsxectn

28 Pemenue 3anad no reme "MoMeHT bu6muorexa IIOK
cubl. Lentp Tsoxectu” Zttps://m.edsoo.ru/ff0b02b
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo BubmoTeka HOK

29 TeMe "MexaHn4ecKoe ABHKEHHE. https://m.edsoo.ru/ff0b040
B3aumopeiictBue Ten" 8
KoHnTtponbhas pabota 1o reme bubmuoteka [IOK

30 "MeXaHMUEeCKOE JIBHKEHHE. https://m.edsoo.ru/ff0b06e
BsaumoneiicTue Ten" c

31 Nmmynse Tena. Ummynbe cuitbl. 3akoH bubmuoteka [IOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

COXpaHEHHUS UMITyJIbca. YIIPYroe u
HEYNPYyroe B3auMOJICHCTBUE

https://m.edsoo.ru/ffObQ7f
a

32 Penrenue 3amay o teme "3akoH Bu6nmuoreka [IOK
COXpaHEeHUst I/IMHyJ-Haca" httDS//mEdSOOYU/ﬁObOQG
c
33 Vpok-koHdepenius "PeakTupHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
34 Mexannueckas paboTa U MOIITHOCTb bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b0a8
4
35 Pa6oTa CHIIBI TSKECTH, CHIIBI Bu6anoreka IIOK
YIPYTOCTH ¥ CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db
8
JlabopaTtopHast pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBI)KEHUU TeJia 110
TOPU30HTATLHOM MTOBEPXHOCTID)
37 CBsA3b DHEPIHH U pabOTHL
[ToreHunaneHas sHEprus
38 Kunernueckas sueprus. Teopema o Bubmmoreka LIOK
KHHETHYECKOI SHepr UM https://m.edsoo.ru/ff0b0c3
2
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHKE
40 JlaGopatopHas pabota «/3yuenue bubnnorexa IIOK
3aKOHA COXPAHCHHS SHEPTHI» https://m.edsoo.ru/ffOb12f
€
41 KonebarerbHOE ABIKEHHE U €T0 Bbu6muorexa IIOK
XapaKTePHCTHKH https://m.edsoo.ru/ff0b185
8
42 3aryxaromue KoaeOaHus. Bu6numorexa [JOK

Brenyxnennsie konebanus. Pezonanc

https://m.edsoo.ru/ffOb20f
0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

43

MaremMaTH4ecKuil U py>KUHHBINA
MasiTHUKH

VYpoxk-uccienopanue «3aBUCUMOCTb

bu6mmoreka [IOK

44 nepyuoa KoneGaHuii OT JKeCTKOCTH https://m.edsoo.ru/ff0b197
MPYKUHBI U MACChI TPy3a» a
45 [IpeBparienue sHeprun Npu
MEXaHUYECKUX KOJIeOaHUAX
JlaboparopHas pabota «OnpeneneHue bubnuoreka LIOK
46 YaCTOTHI M TIEPHO/IA KOTeOaHMil https://m.edsoo.ru/ff0blae
IPYXKUHHOTO MasiTHUKa £
JlaGopaTtopHnas padora «IIpoBepka
47 HE3aBHCHUMOCTH Tepro/ia KojaebaHui bubmmorexa IIOK
Ipy3a, HOABELIEHHONO K HHTH, OT https://m.edsoo.ru/ff0b197
MacChl Tpy3a» a
Mexanudeckue BoHbI. CBOMCTBA bubmuorexa [JOK
48 MEXaHUYECKUX BOJH. [IpoosIbHBIE U https://m.edsoo.ru/ff0b21f
MOTIEPEYHbIE BOJTHBI =
Ypok-koHdpepenuus "MexaHndeckue
49 BOJIHBI B TBEPJIOM TEIIE.
Ceiicmudeckre BOJIHBI"
50 3ByK. PacmipocTpaHenue u orpaxeHue
3ByKa
VYpoxk-uccnenosanue "Habmonenue
51 3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToTh"
52 I'pomKoOCTB 3ByKa M BEICOTA TOHA.
AKYCTHYECKHH pe30HaHC
53 Ypok-koudpepeHmus "YiIbTpa3ByK U bubmnoreka LIOK
UH(Pa3BYK B IPUPOJIE U TEXHHKE" Zttps://m.edsoo.ru/ffObZSc
o4 [ToaroroBka Kk KOHTPOIBHON paboTe MO bu6nmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXpPaHEHHUS.
Mexaunueckue KojieOaHus v BOJIHBI"

https://m.edsoo.ru/ffOb25f
0

KonTtponpHast pabora o Teme

55 "3akoHbI coxpaHeHus. MexaHuyeckue
Kosie0aHus U BOJHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnmoreka [JOK
DJIEKTPOMArHUTHBIC BOJTHBI QttDS:/ /m.edsoo.ru/ffOb2ab

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJTH
Ypok-kondepenus "lkana

58 3JIEKTPOMArHUTHBIX BOJIH. bubmmoreka [LIOK
Vcnonb30Banye 3JIEKTPOMAaTHUTHBIX https://m.edsoo.ru/ffOb2fe
BOJIH JIJIsi COTOBOM CBS3H" 6
Vpoxk-uccnenosanue "M3yuenue bubnunoreka [IOK

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
IOMOUIBIO MOOMIIBHOTO TenedoHa" ¢
Pemienue 3a1a4 Ha onpeeneHue

60 YaCTOTHI U ITTUHBI SJIEKTPOMArHUTHOM
BOJTHBI
DNEKTpOMarHuTHasl MPUPOIa CBETA. bubnuoreka LIOK

61 CxopocTh cBeTa. BonHOBBIE cBOlCTBA https://m.edsoo.ru/ff0b31d
cBeTa 0
Hcrounuku cera. [IpsamonuneitHoe bu6numoreka [LIOK

62 pacnpocTpaHeHHe cBeTa. 3aTMEHHSI https://m.edsoo.ru/ff0b365
Connua n JlyHsl 8
3aKoH OTpa)KEeHHUsI CBETA. 3epKaJa. bubnmnoreka [IOK

63 Pemienue 3a1a4 Ha IPUMEHEHUE https://m.edsoo.ru/ff0b38c
3aKOHA OTPAKEHUS CBETa 4

64 [Ipenomnenue cBera. 3akoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

IMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ffOb3ae
a

[TonHoe BHYTpEeHHEE OTpa’KeHUE CBETA.

_BI/I6JII/IOTeKa 1HOK

65 Vcnonb30BanHye IOITHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3c5
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX c
JlaGopaTtopnast padota "VccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOI'O JIy4a OT YIJIa MaJeHHs Ha
rpanuue "Bo3ayx-crekiao""
Ypok-koHpepenus "Vcrnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBS3B"
68 JIun3el. OnTryeckas cujia JIMH3BI bu6mmorteka [IOK
https://m.edsoo.ru/ff0b3f2
c
69 [TocTtpoenne n3o0pakeHU B TUH3AX bubnuoreka LIOK
https://m.edsoo.ru/ff0b444
a
JlaGopaTtopHast pabota "Onpenenenue bubnuoteka [IOK
70 (OKYCHOT'O pacCTOSIHUS U ONTUYECKOMN https:/m.edsoo.ru/ff0b420
CHUJIBI cCOOMparomeit JINH3bI" 6
71 Vpok-koHdepenius "Onruueckue bub6mmoreka LIOK
JIHH30BbIE IPHGOPHI" https://m.edsoo.ru/ff0cOa7
e
72 I'na3 kak ontudeckas cucreMa. 3peHue bu6mmoreka [LIOK
https://m.edsoo.ru/ff0b468
4
73 Ypok-koHpepentus "JlepexTo
3penus. Kak coxpanuts 3peHune”
PasnosxeHnue Genoro cBera B CIIEKTP.
4 Onbitel HetoTona. CroskeHne bu6muorexa IIOK

CIIEKTpaJbHBIX L[BETOB. /ucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4
c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c

JlabopaTtopHas pabota "OnbITHI 11O
pa3IoKeHUI0 OEIoro CBeTa B CIEKTP U

bu6mmoreka [IOK

75 BOCTIPHSTHIO I[BETA TPEIMETOB TIPH HX https://m.edsoo.ru/ff0c0e2
HAOJII0JICHUH Yepe3 [IBETOBbHIE a
buabTphl"
VYpoxk-npaktukym "BosHoBbie
76 CBOIICTBa cBeTa: AKCIEpCus,
uHTepdepeHIus u Tudpaxus”
7 OmnsiTel Pe3epdopaa u nnanerapHas bubnuoreka [IOK
MOJIENTh aTOMA https://m.edsoo.ru/ff0c12a
8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u norjionmeHne CBeTa bubmuorexa [JOK
9 atomoM. KBanTel. JIuHeiyaroie https://m.edsoo.ru/ff0c144
CIIEKTPBI c
80 Ypok-npaktukym "Habmronenue bubnunoreka [IOK
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c155
0
81 PagmoakTHBHOCTD 1 €¢ BHIIBI bu6mmoreka [IOK
https://m.edsoo.ru/ff0c167
2
82 Crpoenue aToMHOro spa. Hyknonnas Bu6morexa LIOK
MOJIENb https://m.edsoo.ru/ff0c18a
c
83 PanuoaxkTuBHBIE IPEBPALLEHUS. bubmmoreka 1IOK
M30TOmE https://m.edsoo.ru/ff0clal
4
84 Perrenwe 3a1a4 Mo TeMe: Bbu6muorexa IIOK
"PagrioakTHBHBIC TIpEBpaIieHus" https://m.edsoo.ru/ff0c1b4
a
85 [Tepuon momypacmana



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

VYpoxk-koupepenuus "PannoakTuBHbIe

bu6mmoreka [IOK

86 W3ITyHeHHs B IPUPOJIE, MEUIIHHE, https://m.edsoo.ru/ff0c212
TEeXHHUKE" 6
SnepHblie peakiu. 3aKOHbI bubmuoreka [IOK

87 COXpaHEHMs 3apa10BOr0 U MaCCOBOIO https://m.edsoo.ru/ff0c1c5
qrcen g

88 OHeprus CBsA3M aTOMHBIX s1ep. CBA3b bubnnoreka [HIOK
MAcChl i SHEPruy https://m.edsoo.ru/ff0c1d7

a

89 Pemenue 3aau no teme " S nepHbie
peaxyn”

90 Peakuuu cuHTE3a M JETECHUS AED. bubmnoreka LIOK
Wcrounuku suepruu CoHIa U 3BE3]1 gttDS:” m.edsoo.ru/ff0cle8
Ypok-koHpepenus "Anepuas

91 JHepreruka. Jlencreus
paauoOaKTUBHBIX U3IIYYCHHH Ha )KUBBIS
OpraHu3Msl"

[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo

92 Teme "DJIEKTPOMArHUTHOE TOJIE. bubmmnoreka IIOK
DIEKTPOMATHUTHBIE BOJIHBL. https://m.edsoo.ru/ff0c223
KBanToBbIC siBIEHUA" €
KonTpomnpHas pabota mo reme

93 "DNEeKTPOMarHuTHOE TMOJIE.

DNIEKTPOMArHUTHbIE BOJIHBI.
KBanToBbie siBneHus"
[ToBTOpeHME, 0000IIEHNE. bubnmnoreka [IOK

94 JlaGopaTopHbie paGoTH 0 KYpCy https://m.edsoo.ru/ff0c245
"B3aumopeiictBue ten" a
[ToBTOpenue, 06001menHue. Pemenue bubnmoreka [JOK

95 https://m.edsoo.ru/ff0c257

paC‘IGTHBIX 1 KAQYCCTBCHHBIX 3a/1a4 I10
teme "TemnoBsie mporecco”

2



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572

96 [ToBTOpenue, 0606mIeHKe. Pemenue 1 bu6mmoreka [IOK
pacUETHBIX U KAYECTBCHHBIX 3a/1a4 110 https://m.edsoo.ru/ff0c2a2
teme "KIIJ] TemioBeIx gBUraTeci" 2
IToBTOpenue, 0600IeHNE. Permenue bu6mmoreka [IOK

97 pacyeTHBIX M KaueCTBEHHbIX 337124 110 1 https://m.edsoo.ru/ff0c2b3
teme "KII/] anexkTpoycTaHoBOK" 0
[ToBTOpEHME, 000OIICHHE. bubmuoreka [IOK

98 JlaGopaTopHbie paGoThI 10 KYPCy 1 1 https://m.edsoo.ru/ff0c2c5
"CBeToBbI¢ sBICHUS" 2
[ToBTOpenue, o6o0menue. Pabora ¢ bu6nmoreka [IOK

929 TEKCTaMU 110 TeMe "3aKOHBI 1 https://m.edsoo.ru/ff0c2d6
COXpaHEHUs B MEXaHHUKe" a
[ToBTOpenue, o600menue. Pabora ¢ bu6nmmoreka [IOK

100 tekcTamu 1o teme "Konebanus u 1 https://m.edsoo.ru/ff0c2e8
BOJIHEI" 2
[ToBTOpenue, o0obmeHue. Pabora ¢ bubnnorexa [IOK

101 TeKcTaMu 1o TeMe "CBETOBBIE 1 https://m.edsoo.ru/ff0c304
siBJcHUS " 4
[ToBTOpenue, o6oomenne. Pabota c

102 TekcTaMu 110 TeMme "KBaHTOBas u 1
sanepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I1O 102 27

[TPOI'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044




ITPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATbI OCBOEHMS1
OCHOBHOMI OBPA30BATEJBHOM TPOT'PAMMBI OCHOBHOI'O OBIIIET'O

OBPA3OBAHUA

7 KJIACC

Kon
MPoBeEPSIEMOro
pe3yjabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUSN OCHOBHOI
06pa30BaTeJ’IbHOI7I nporpaMmsl OCHOBHOT 0 oﬁmero 06pa30BaHl/lﬂ

11

HCIIOJIb30BATh N3YYCHHBIC ITOHATHUA

1.2

pasiiniaTth ABJICHHUA I1I0 OIMMCAHUIO HX XapPAKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX TAHHOC (I)I/I?»I/I‘ICCKOG SIBJICHHUC

13

pacro3HaBaTb IMPOABJICHHUC H3YYCHHBIX (1)I/I3I/I‘-I€CKI/IX SIBJICHUN B
OKpYyZKaromeM MHUpE, B TOM YUCJIC (1)I/I3I/I‘16CKI/I€ SIBJICHUS B IIPUPOAC, IIPU
OTOM IMEPCBOAUTL MPAKTUYCCKYIO 3aaa4y B y‘~I€6HYIO, BBIACIIATD

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH) PUBNUECKUX SBICHUN

14

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (DU3HUECKUE SBICHUS,
UCHONb3yd (U3UYECKHE BEIMYUHBI, I[PU OINUCAHUM IPABUIBHO
TPAKTOBaTh (U3UYECKUH CMBICI MCIOJNb3YyEMbIX BEJIMYUH, HUX
0003HaYeHMS U AUHULIBI (PU3UUYECKUX BEITMYUH, HAXOIUTb (OPMYIIbI,
CBA3BIBAIOLME JAaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTHUMH
BEIMYMHAMHU, CTPOMTh  TpaUKM  HM3YYEHHBIX  3aBUCHMOCTEH

(hU3UYECKUX BETUUNH

15

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBJICHUS M IPOLIECCHI,
HCMOJIb3YySl M3YyYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIOBECHYIO
GbopMynTUpPOBKY 3aKOHa W 3alUChIBAaTh €r0  MaTeMaTH4YEeCKOe

BBIPAXXCHUC

1.6

OOBACHATh (U3UYECKUE SIBICHUS, MIPOLIECCHl U CBOMCTBA TEl, B TOM
4yucllie M B KOHTEKCTE CHUTyaludl MPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbBISABIATh MPUYMHHO-CIICJCTBEHHbIE CBSI3U, CTPOUTH
o0bsicHeHue U3 1 — 2 JTOrnYecKux 1IaroB ¢ onopo Ha 1 — 2 u3yueHHbIX
CBOICcTBa (pU3MUECKUX ABIECHUHN, PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemiate pacdeTHhIC 3a1aul B 1 — 2 JNeHCTBHS, UCIONB3Ys 3aKOHBI U




(bopMyIIbl, CBA3bIBaONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHAJIHN3a
YCIOBHS 3aJa4yd 3alUCBhIBATh KPAaTKOE YCIOBUE, IIOACTaBIIATH
¢busnyeckre BeTUYUHBI B (POPMYIIBI U IPOBOAUTH PACUYCThI, HAXOAUTh
CIpaBOYHbBIE JJAaHHBIC, HEOOXOANMBIE JJIsl pEeIlIeHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUIHOCTD MOTYYCHHON (PU3UUYECKON BETHUUHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTH IPH ITOMOIIU
(Gu3MYeCKUX METOAOB, B OMNHCAHUU HCCIECJOBAHMS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumore3y),  paznuyaTh U
HWHTEPIPETUPOBATh MOJYUYEHHBIH pe3ylbTaT, HAaXOAUTh OIIMOKH B

XOJ¢ OIIbITa, ACJIaTh BBIBOABI I10 €ro pe3yJjibTaTaM

1.9

MPOBOJIUTH OIBITHI TIO0 HAOJIOJICHUIO (U3MYECKUX SIBICHUH WU
(¢u3MUeCKUX  CBOWCTB  Tell:  (OPMYJIUPOBaTH  IMPOBEPSCMEBIC
NPEINOJIOKEeHUsI, COOMpaTh  YCTAaHOBKY W3  NPEIIOKESHHOTO

000pyI0BaHUS, 3aMMCHIBATH X0/ OTIBITA U POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TPSIMbIE U3MEPEHUSI C UCIOJIH30BAHUEM AHAJIOTOBBIX U
uMdpOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS NPUOOPOB C YUETOM

3a/TAaHHOW a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

111

IIPOBOJUTH UCCIIEA0BAHNE 3aBUCUMOCTH OAHOM (PU3NUECKON BETMUMHbI
OT ApPYroMl ¢ MCIOJIb30BAaHUEM MPSAMBIX M3MEPEHUH, y4acTBOBaTb B
IUTAHUPOBAHUHM Y4€OHOTO WCCIENIOBaHMS, COOMpPATh YCTAaHOBKY U
BBINOJIHATE U3MEPEHMUSI, ClIeAys PEAJIOKEHHOMY TUIaHy, (UKCUPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BUJE
MPEUIOKEHHBIX TaOJIUIl U IPaUKOB, J1€1aTh BBIBObI

10 pe3yJIbTaTaM UCCIIEOBaHUS

112

IMPOBOAUTE KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘-I€CKI/IX BCJIIMYHH, CJICAys
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUHN H3MepeHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBIYUCIATH 3HAYCHUC HCKOMOI1

BCIIMYMHBI

1.13

coOyoaTh IpaBUa TEXHUKUM O€30MacHOCTH npu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM

1.14

YKa3bIBaTh MPUHIUIIBI IEUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIUIBI JEHCTBHS HW3Y4YEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C IIOMOINBK) HMX ONUCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MUYECKUX SABICHUH W

HE0OXO0aUMBbIe (PU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TpPUMEPHl (HAXOAUTh HWHPOPMALMIO O TIpUMepax)
MPaKTHYECKOT0 UCIOJIB30BaHMS (PH3MUYCCKUX 3HAHUI B MOBCEIHEBHOM
KU3HU JIJIs 0OecriedeHrsi 0€30MacHOCTH P 00paIleHruy ¢ IpudopamMu
U TeXHUYECKUMH YCTPONUCTBAMH, COXPAHEHHUS 37I0pPOBbS U

COOJIIO/ICHHSI HOPM KOJIOTHUYECKOT'O MTOBEJICHUS B OKPY KaloILei cpeie

1.16

OCYIIECTBIISATH OTOOp MCTOYHUKOB MH(popManuu B cetn MHTEpHET B
COOTBETCTBUHM C 33JaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUH W MyTEM CPaBHEHUS DPA3IMYHBIX HCTOYHUKOB
BBIJICNATh MH(OpPMALUIO, KOTOpasi SIBISETCS NPOTHBOPEUYMBOW HIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

UCIOJIb30BATh npu BBINOJIHEHUH yueOHBIX 3aJJaHuH
HAYYHONOIYJIIDHYIO ~ JIUTEparypy  (u3mueckoro  coziepikKaHus,
CIpaBOYHBIE MaTepUaJIbl, pecypchl ceTh IHTepHeT, BiaieTh IpueMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HH(popMaluu

U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC U YCTHBIC COOOIICHHUS
Ha OCHOBE 2 — 3 HCTOYHHUKOB HH(OpMALIUU GUZUYECKOTO COJIEPIKaHUS,
B TOM YHUCJIe MyOJUYHO JeJaTh KpaTKHE COOOIICHUS O pe3yiIbTaTrax
MPOEKTOB MJIM Y4YeOHBIX HCCIEAOBaHUW, MPH STOM TIPAMOTHO
KCMOJIb30BaTh HM3YYEHHBIM MOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUEC HPCSCHTaHHeﬁ

1.19

P BBINIOJHEHUH Y4YE€OHBIX NMPOEKTOB M MCCIIEI0BAaHUN pacHpeensTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIIEIUTHh 32 BBIIIOJIHEHWEM IUIAHA JIEWCTBHUM, aJEKBATHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JIeATENBHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHUE

OKPYXKaroII1X

8 KJIACC

Kon
NMpoBePSIEMOro
pe3yJjabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJILTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI POrPaMMBbI OCHOBHOT'0 00111€Tr0 00pa30BaHUs

11

HUCIIOJIb30BaTh MMOHATHUA

1.2

pas3jiniaTth SBJICHUA II0 OIMMMCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIbITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

13

pacrmo3HaBaTh MpPOSBIECHUE W3YYCHHBIX (DU3MUYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucCle (U3NUECKUe SBICHUSA B MPHUPO/E,
IIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33/1a4y B y4EOHYIO, BBLACTSATDH

CYLIECTBEHHBIE CBOICTBA (MIPU3HAKH ) (PU3UIECKUX SBICHUMA

14

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DU3HUECKUE SBJICHUS,
UCHoNb3ysd (U3NUYecKHe BEIMYMHBI, IPU ONUCAHUM IPABUIBHO
TPakTOBaThb  (PU3MYECKHII  CMBICT  HCHOJB3YyEMBIX  BEJIWYHH,
0003HAYECHMSI M €AMHULIBI (PU3NUECKUX BEJIMYMH, HAXOAUTh (hOPMYJIBL,
CBSI3BIBAIOIIME JIaHHYIO  (DU3MUECKYI0O BEIUYMHY C JPYyTUMH
BEIMYMHAMHU, CTPOMTHh  TpaUKM  HM3YyYCHHBIX  3aBUCHMOCTEHl

(U3HYECKUX BETHYNH

15

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYCCKHUE SIBJICHUS M TIPOIECCHI,
HCIOJIb3YySl W3YyYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA ¥ 3alUCBHIBAaTh €ro  MaTeMaTHYeCKOe

BbIPAKCHUEC

1.6

OOBSICHATH (PM3WYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IPaKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1
— 2 JIOTMYeCKMX IIaroB ¢ momoupio 1 — 2 u3ydeHHBIX CBOWCTBA

(bu3nuecKux ABJIEHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHhIC 3a7auu B 2 — 3 NEWCTBUS, MCTIOIB3Ys 3aKOHBI U
(dopMyIIbl, CBs3bIBaONIME (PU3NYECKHE BETMUMHBI: Ha OCHOBE aHalI3a
YCIJIOBUS 33/1a4¥ 3alHChIBAaTh KPATKOE YCJIOBHE, BBIABISATH HEJOCTATOK
JAHHBIX U1 peLIeHHs 3ajauyd, BbIOMpAaTh 3aKOHBI U  (POpMyIIBL,
HEOOXOIUMBIE ISl €€ pEelIeHMs], MPOBOJUTh PACUCTHl U CPaBHUBATh
MOJy4YeHHOE 3HaueHue (U3NYECKOH BEIWYMHBI C HW3BECTHBIMHU

JaHHBIMH

18

pacrno3HaBaTh NpPOOJEMBbl, KOTOPbIE MOXHO PELIMTh IMPU MOMOIIU
(bU3MYECKUX METO/0B, UCIIOJB3YS OMMCAHUE UCCIIeI0BAaHUS, BBIIEIATh
[IPOBEPSIEMOE NPEATION0KEHUE, OLEHUBATh IPABUIIBHOCTh IOPsIKa

IMPOBCACHUA UCCIICIOBAHUS, 1CTIaTh BbIBO/IbI

1.9

MPOBOJIUTH OMNBITHI IO HAOMIONEHHIO (U3NYECKUX SIBICHUH WM
¢u3uueckux  CBOWCTB  Tel:  (pOpMyJMpOBaTh  INPOBEpsiEMbIe

MPEaNoIoKEeHNs, CcoOupaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, OTIMCHIBATH XOJI OIBITA U (POPMYITUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IMPAMBIC HU3MEPCHHA C HCIIOJB30BAHHEM AaHAJIOTOBBIX
HpI/I60pOB Hn JaT4YUKOB (bPI?)PI‘ICCKI/IX BCJIIMYUH, CPAaBHUBATh PE3YJILTATHI

M3MEPEHHH ¢ y4ETOM 33aJIaHHON aOCOIOTHON MOTPEITHOCTH

111

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3NIECKOI BEITMUMHBI
OT Jpyrof C HCIIOJIB30BAHMEM IIPSIMBIX HM3MEPEHUM: IUIAHUPOBATH
UCCIIeIOBAaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIIEAYS
[PEUIOKEHHOMY IIJIaHy, (UKCHPOBATh pPE3yJibTaThl IMOJTY4YEHHOU
3aBHCUMOCTH B BHUJ€ TaOJIUI U TPadUKOB,

ACJIaTh BBIBOJLI 11O PE3YyJIbTaTaM UCCICA0OBaHUA

112

IPOBOJUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbBHYIO YCTaHOBKY,
cilenys NpPEUIOKEHHOW WHCTPYKLMH, M BBIUUCIATH 3HA4YEHUE

BCIIMYMHBI

1.13

coONoaTh TpaBWiIa TEXHUKM OE30IacCHOCTH Ipud  paboTe ¢
71a00paTOPHBIM 000pPYI0BAaHUEM

1.14

XapaKTCPHU30BaTh IIPUHIUIIBI ILGIZCTBHH HU3YYCHHBIX HpI/I60pOB n
TCXHUYCCKUX yCTpOﬁCTB C OHOpOI>'I Ha UX OIIMCaHUs, UCIIOJIb3YA 3HAHUA
O CBOMCTBax (1)I/I3I/I‘IGCKI/IX SBIICHUH U HeO6XOI[I/IMBIe

¢busnvIecKre 3aKOHOMEPHOCTH

1.15

pacnio3HaBaTh IMPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pI>I o CxXe€MaM M CXEMAaTUYHBIM PpHUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUICCKUX LIEIeil C IOCIeAOBaTEIbHBIM U napaJijiCJIbHbIM
COCIMHECHUECM OJICMCHTOB, pasindas YCJIOBHBEIC 0003HaYCHHS

QJICMCHTOB 3JICKTPHUYCCKUX Lenein

1.16

NPUBOANUTH TMpPUMEPHl (HAXOAUTh HWHPOPMALMUIO O THpUMepax)
MPAKTHYECKOTO UCIOIB30BaHUS (PU3MUECKUX 3HAHUN B TIOBCEIHEBHOM
KHU3HH AJ1s obecrieueHust 6€30MacHOCTH MPU 00pallleHuu ¢ pudopamu
Y TEXHUYECKUMH yCTPONCTBAMU, COXPAHEHHUS 3I0POBbSI U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOT'0 MOBCACHUS B 01<py>1<a101uel71 cpeac

1.17

OCYILECTBIIATh MOUCK MH(POPMAIIUN (HPU3NIECKOTO COJIEPIKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHMM W MyTEM CpaBHEHHS
JIOTIOJTHUTEBHBIX HCTOYHHUKOB BBIACTATh HH(POPMALUIO, KOTOpas

SIBJISIETCS] IPOTUBOPEUYUBOMN HIIK MOXKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh  IIPpW  BBIIOJIHCHUU y‘leGHBIX 3aJaHul HAay4HO-




MOMYJIIPHYIO JIUTEPATypy (PU3HUECKOro coNepKaHHs, CHpPaBOYHBIC
Marepuaibl, pecypcbl cethu VHTepHeT; BIajeTh NpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHOOPMALIUUA U3 OTHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMS,
000011asi MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (DH3UYECKOTO
COJIEp’KaHusl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3yIbTAThI
MPOCKTHOM WJIM HWCCIAEAOBATEIIbCKON JIEATEIbHOCTH, TPHU ITOM
rpaMOTHO MCIIOJb30BaTh W3YyYECHHBIM NOHATHUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOKIATH BHICTYIUICHHE Mpe3eHTalnei

1.20

MIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB pacHpeleNsiTh O00S3aHHOCTH B IPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/1a4aMH, CJICUTH 32 BHIIIOJIHEHUEM ILJIaHA IEUCTBUI
Y KOPPEKTUPOBATH €r0, aJICKBAaTHO OICHUBATh COOCTBEHHBINM BKJIAJI B
JeSATEIbHOCTh CPYIIIIbI, BBICTPAaUBaTh KOMMYHUKaTUBHOE
B3aUMOJICMCTBUE,  TPOSIBISAS  T'OTOBHOCTH

paspemiaTs KOHPIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHus

11

HCIIOJIb30BATh N3YYCHHBIC ITOHATHU

12

pa3jiniaTth SABJICHUA II0 OIMMMCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIbITOB, ICMOHCTPUPYIOIIHUX TAHHOC (1)I/ISI/I‘ICCKOG SBJICHHUC

13

pacrio3HaBaTh NPOSIBIEHUE U3YyUEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaroIleM MHUpE, B TOM Yncie GU3NYECKUE IBICHUS B IPUPOAE, TPH
3TOM NEPEBOJUTH MPAKTHUECKYIO 337a4yy B y4eOHYIO, BBIICIATDH

CYILECTBEHHbIE CBOMCTBA (MMPU3HAKH) PUBNYECKUX SBICHUN

14

ONMCHIBATh HW3YyYEHHBIE CBOWCTBA TeN MW (U3UYECKHE SIBIICHHUS,
UCIONb3Yysl (pU3MYEcCKHe BENWYMHBI, NpPU OMUCAHUHM TMPABUIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICI  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHUsI ¥ €IUHUIBI GU3NYECKUX BEIIMYMH, HAXOAUTh (OPMYJIbI,

CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMUYUHY C  JIPYTUMH




BEeIMYMHAMH,  CTPOUTh  TrpaduKu  M3YyYCHHBIX  3aBUCHUMOCTEH
(hU3UYECKUX BETUINH

15

XapaKTCpPU3oBaTh CBOMCTBA TCII, (1)I/ISI/I‘ICCKI/IG SABJICHUSA W IIPOLECCCHI,
HCIIOJIB3Ysd HM3YUYCHHBIC 3aKOHBI, IIPpU J3TOM [1OaBaTb CJIIOBECHYIO
q)OpMy.]'H/IpOBKy 3aKOHa MW  3aIuchiBaTb €ro MaTeMaTH4YCCKOC

BbIpa)KEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOLECChl M CBOICTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHMX IIaroB C MOMOLIbI 2 — 3 H3YyYEHHBIX CBOWCTBA

(bu3nvecKux ABJICHUN, PU3MUECKUX 3aKOHA WIIN 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHbIE 3aqauu (OmUparouiecs Ha cucremMy w3 2 — 3
ypaBHEHUI), WCIONB3ys] 3aKOHBI ©  (OPMYIBI, CBSI3BIBAIONINC
¢usnyeckue BeIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3ajaud
3alIMCbIBATbL KPATKOC YCJIOBHEC, BBIABJIATHL HCAOCTAOIIWC WA
n30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIBl, HEOOXOAUMBIE
IJid pCUICHUs, IMPOBOJIUTH paCLIéTI)I U OLCHHBATL PCATUCTUYHOCTDH

TMIOJIYUCHHOT'O 3HAaUCHUA (1)H3PI‘ICCKOﬁ BCJIIMYHHBI

18

pacrno3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PELIMTh IPU MOMOILU
(U3NYECKUX METOJIOB, UCIIOJIb3Ys OUCAHNE UCCIIEI0OBAHMUS, BBIIEIATh
MIPOBEPSIEMOE MPEIIONIOKEHNE, OLEHUBATH INPABWIBHOCTh IOPSIAKA
MIPOBEACHUS UCCIIENOBAaHMs, J€lIaTb BBIBOJABI, HHTEPIPETUPOBATH

pe3yabTaThl HAOJIOICHHUH U OTIBITOB

1.9

MPOBOJIUTH OMBITHI TI0 HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(U3NYECKUX CBOICTB TEJ: CaMOCTOSATENILHO COOMpPATh YCTAaHOBKY M3
n30bITOYHOrO0 Habopa 00OpYy/IOBaHUS, OMUCHIBATH XOJ ONbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOBI

1.10

MPOBOAUTh TNPU HEOOXOJUMOCTH CEPHUI0 TMpPSMBIX H3MEpPEHHI,
ompesensisi cpelHee 3HaueHue Hu3MepseMoil BenuuuHbl ((okycHoe
paccTositHue coOuparomieil JIMH3bI), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEPUTENILHOTO PUOopa)

111

MPOBOAUTH HCCIIEJOBAHUE 3aBUCHMOCTEH (U3NYECKUX BEIMYHUH C
HCIIOJIb30BAHUEM TPSAMBIX M3MEPEHUN: IUIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOUpPATh YCTAaHOBKY, (UKCHPOBATH pE3yJbTaThbl

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHMH B BUIC Ta6.III/II_II/I




rpaduKOB, JeNaTh BEIBOABI 110 Pe3yIbTaTaM HCCIICAOBaHUS

112

IPOBOJUTh  KOCBEHHbIE  M3MEPEHHsA  (U3NYECKUX  BEIMYHUH:
TUTAHUPOBATh U3MEPEHUS, COOUPATh YKCIIEPUMEHTAFHYIO YCTAaHOBKY U
BBIIIOJHATD W3MEPEHMs, CleAys IPENJIOKEHHOM HHCTPYKLUH,
BBIYMCIIATh 3HAYCHUE BEIMYMHBI W AHAIU3UPOBATh IIOJYyYEHHBIC

PE3yNbTaThI C YY4ETOM 3aJaHHON MOTPELUTHOCTH U3MEPEHHI

1.13

coOuoiaTh  TpaBWa TEXHUKH OC30IMacHOCTH mpH  paboTe ¢
71a00paTOpPHBIM 000PYIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIC NPU3HAKU HM3YUYEHHBIX (U3UYECKUX MOJENIEH:
MaTepHalibHas TOYKa, a0COIIOTHO TBEPAOE TEJIO, TOUCUHBIH HCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IJJaHEeTapHasi MOJEIb aTOMa, HYKJIOHHAs

MOZCJIb ATOMHOTO dapa

1.15

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3yUYEHHBIX NPUOOPOB H
TEXHUYECKHX YCTPOMCTB C ONOPON HA UX ONKCAHUS, UCITOIb3YSI 3HAHUS
0 CBOHMCTBaX (DM3MYECKHX SBJICHUA U HEOOXOIUMbIE

¢busnvIecKre 3aKOHOMEPHOCTH

1.16

HCIIONB30BAaTh CXEMbl UM CXEMaTUYHBIE PUCYHKH HU3YyYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PELICHUH Y4eOHO-NPaKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI JUIS TIOCTPOCHUS N300paKeHUH B INIOCKOM

3epkane 1 coOuparomieit IuH3e
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OPUBOAMTH TNpUMEpPHl (HAXOAUTh HWHPOPMALUIO O TMpuUMepax)
MPAKTUYECKOTO UCTIOIH30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHON
KHU3HH JJ1s1 oOecrieueHus 6e30MacHOCTH IpU 0OpalleH!H ¢ IpubopaMu
Y TEXHUYECKUMH yCTPONCTBAMU, COXPAHEHHUS 3I0POBbSI U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOT'0 MOBCACHUS B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBISTH MOUCK MHPOPMAIN (PU3HMUECKOTO COACPKAHUS B CETH
HNutepuer, caMmocTosTenbHO (OPMYIUPYsST TIOMCKOBBIM  3ampoc,
HAXOOUTh  IIyTM  ONPENENICHHUS  JIOCTOBEPHOCTH  IOJYYEHHOH
nHpOpMallUd HAa OCHOBE HMMEIONIUXCS 3HAHUN W JIOMOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh MPU  BBHIMOJIHEHUH YYEOHBIX 3aJaHUil  Hay4HO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOTO COJEp)KaHUS, CIPaBOUYHbBIE
MaTepuanbl, pecypcbl cetd VHTepHeT; BiuajeTh  IpUEMaMH

KOHCIIEKTUPOBAHHUS TEKCTa, peodpa3oBaHus UH(OOPMALIUK U3 OAHOMN




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
nH(pOpPMAIUU U3 HECKOJIBKUX UCTOYHHKOB (PM3UYECKOTO COAEPIKaHUs,
myOJIu4HO MIPEACTABIIATH pe3yabTaThl MIPOEKTHOMI WIH
HCCIIEI0BATENbCKOM JESTEIBHOCTH, IIPU 3TOM I'PaMOTHO UCIIOJIb30BaTh
W3Y4YCHHBIH MOHATHMHBIN anmmapar M3ydyaeMoro pasziena (pu3uku u
COIIPOBOXAATh BBICTYIUIEHUE IIPE3CHTALMEW C YYETOM

0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB

121

IIpYU BBINOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PH3UUECKUX
IIPOLIECCOB pacHpeAessATh 00S3aHHOCTH B IpYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3a/1a4aMH, CJICIUTH 32 BBIIIOJHEHUEM IJIaHA IEUCTBUI
U KOPPEKTUPOBATh €ro, aJ[eKBaTHO OLCHUBATh COOCTBEHHBIN BKJIAJ B
NEeSATEIbHOCTh TPYIIIIBI, BBICTPAUBaTh KOMMYHHKaTUBHOE
B3aMMOJCICTBUE,  MpPOSABIAA  T'OTOBHOCTb

pa3pemiath KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pasneJa

Kon
JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTHBI COAECPKAHUS

®U3UKA U EE POJIb B IIOZBHAHWU OKPYXAIOIIEI'O MUPA

11

®uszuka — Hayka O Ipupoge. SBIEHHS IPUPOIBI.
dusnyeckue  ABICHUS:  MEXaHUYECKUE,  TEIUIOBBIC,

OJICKTPHUYCCKUEC, MAIr'HUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ousznueckue  BenuuMHBL.  M3Mepenue — Qusmueckux
BenuunH.  Dusuueckue  npubopel.  [lorpemrHocts

n3MepeHnil. MexxayHapoaHas CUCTEMA €MHULL

1.3

ECTCCTBGHHOHay‘IHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,

IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIJABUKCHHEC T'HUIIOTC3,
OKCIICPUMCHT 110 IIPOBCPKC  T'HIIOTE3, 00BsICHEHHE

Ha0JII0JaEMOTO SIBJICHUS

14

Onucanne PU3NYECKUX ABJICHUHN C ITOMOIIBIO MOJICIICH

15

[IpakTryeckue paboThI:

#H##Par###13MepeHre pacCTOSHUM.
##HPar#H##l3mepenue 00beMa KUAKOCTU U TBEPAOIO
Tena.

H#AHParf##0npenencHre pazMepoB MabIX TeEIL.
HHPar##l13Mepenrie  TeMmrepatyppl Ipud  HOMOILU

KUIKOCTHOI'O TCPMOMCETPA U AAaTYHNKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHMU BEIIECTBA

2.1

###Parf##CTpoeHNE BELIECTBA: aTOMBI U MOJIEKYJIBI, HX
pasmepbl.  OmBITH,  JIOKa3bIBAIOIIME  JIUCKPETHOE

CTPOCHUC BEIICCTBA

2.2

#H#Par#H# ]| Bnxenne YacTHI]  BEIICCTBA. CBs13b
CKOPOCTH  JIBIDKEHHS  YacTHII C  TEMIIepaTypoi.

BpoyHoBckoe aprkenue, 1uhdysus

2.3

B3aHMO)IeI>'ICTBHe YacCTHIl BEIIECTBA: IIPUTXKCHUEC U
OTTAaJIKUBAaHUC




#H##Par##H ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHUE

ra3oB, >KHJIKOCTEM M TBEPIABIX (KPUCTAIIMYECKHX) TEll.

2 B3aumocBs3p MexIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHSIX M UX aTOMHO-MOJIEKYJISPHBIM
CTPOECHUEM

25 Oco0eHHOCTH arperaTHbIX COCTOSTHHM BOIBI
[IpakTuueckue paboOTHI:
##H#ParfH##0OLeHKka AuaMeTpa aToMa METOJIOM PsSAoB (C
HCIIOIb30BaHUEM (oTorpaduii).

26 HH#HParH##ONpITBL 10 HAOMIOJEGHUIO  TEMJIOBOIO

paciIupCHHUA Ira30B.

HH#HPar###ONBITEI 10 OOHApPY)KEHUIO JACUCTBUSL  CHII
MOJIEKYJISIPHOTO TIPUTSHKECHHUS

JIBIDKEHUE U B3AMMOIEMCTBME TEJI

3.1 MexaHunueckoe JIBIDKEHHE. PaBHOMepHOE u
HEpPaBHOMEPHOE JBHKEHHE
HHParfH#H##CKOpOCTb. Cpennsist CKOPOCTH pu

3.2 HEpPaBHOMEPHOM JIBWKEHMM. PacuéT myTu u BpeMeHHU
JIBYDKCHUS
SIBnenue mHepuuu. 3akoH uHepuuu. B3aumopelicTue

3.3 TeJl KaK MPUYMHA U3MEHEHHs] CKOPOCTH JBMIKEHHS Tel.
Macca kak Mepa MHEPTHOCTH Tena

3.4 ##Par#H##InotHocTs BemecTBa. CBs3b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BEIIECTBA

3.5 Cuna kak XapakTepHUCTHKa B3aUMOJIEHCTBUS TEl

3.6 Cuna ynpyroct u 3akoH ['yka. M3mepeHue cuibl
IIOMOUIBIO JUHAMOMETPA

3.7 Hi#HPar#H#Bnenne Tarotenus u cuna Tsokectu. Cuna
TSDKECTH Ha Ipyrux IutaHerax. Bec tena. HesecomocTs

3.8 Cuna tpenus. TpeHHe CKONBXKEHHS W TPEHHE TOKOSL.
TpeHue B npupojie U TEXHUKE

3.9 ##H#Parf##Cll0)KeHHE CWJI, HAIpPaBJIEHHBIX IO OJIHOU
npsmoii. PaBHoelcTByomas cui

3.10 [IpakTuyeckue paboThI:




OnpeneneHne CKOPOCTHM PAaBHOMEPHOIO  ABM)KCHHS
(mapuka B KMJIKOCTH, MOJEIH  DJIEKTPUYECKOTO
aBToMOOWIIT W Tak jainee). OnpeneneHue cpeaHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 1o
HaKJIOHHOM  IuIoCcKOCTH.  OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tela. OnblITHI, JI€MOHCTPUPYIOLIHE
3aBHCUMOCTh pacTshKeHUs (AedopManuu) mpy HHBI OT
IPUIOKEHHOM  cuibl.  ONbITHL,  JI€MOHCTPUPYIOIINE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tejla U

XapakTepa COIpUKaCarOInXCa HOBerHOCTeﬁ

dusndeckue sSABICHUS B IprUpoac: IPUMEPHI IBUKCHHUSA C

3.11 Pa3IUYHBIMU CKOPOCTSMH B )KUBOW U HEXKMBOH MPHUPOJIE,
JICVCTBUE CUJIBI TPEHHS B IPUPOE U TEXHHUKE

3.12 TexHuueckue ycTpoicTBa: JUHAMOMETD, HOAIIUITHUKI

JIABJIEHUE TBEPJIBIX TEJIL, XKMJIKOCTEM 1 TA30B

41 HaBnenue tBepaoro Ttena. CrocoObl yMEHbBIIEHUS U
YBEJIUYEHUS JaBJICHUS

4.2 JlaBiieHue ra3a. 3aBUCHMOCTh JIaBJICHHS Ta3a OT 00beMa,
TeMIIepaTypbl

4.3 [lepenaua naBneHUs TBEPABIMU TEJIAMH, KHUIKOCTSIMU U
razamu. 3akoH [lackais. [lHeBMaTHUeCKHEe MaIIHBI
3aBUCHMOCTh  JaBJICHUS  KHUIKOCTH OT  TJIyOHHBL

44 I'mapocraruyeckuit napagokc. CooOmaromuecs: Cocyapl.
I'uapaBnrueckue MexaHU3Mbl
ATtmocdepa 3emin u armocdepHoe nasineHue. [IpuanHbl

45 CYLIECTBOBaHMS BO3AYUIHOM 000j04uku 3emiu. OnbIT

. Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJIE€HUS OT

BBICOTBHI HaJ] YPOBHEM MOPSI

4.6 Nsmepenne armocheprnoro nasneHus. [IpubGopsr mms
U3MEpEHUs: aTMOC(EPHOro 1aBICHHS
JlelicTBUE *KHUJIKOCTH U ra3a Ha MOTPYKCHHOE B HHUX

4.7 Teno. BeltankuBaromas (apxuMenoBa) cuiIa. 3aKOH
Apxnmena

4.8 [InaBanue ten. BozayxomnaBanue




4.9

[IpakTuyeckue paboThI:
HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMA

MOTPYKCHHOW B JKUJKOCTh 4acTu Tena. OrpezeneHue
BBITAJIKUBAIOLICH  CHUJIbI, JEHCTBYIOIIEW Ha  TeJo,
MOTPYyKCHHOE B KUIAKOCTh. [IpoBepka HE3aBHUCHUMOCTU
BBITAJIKUBAIOLICH CHUJIBI, JICHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT Macchl Tesa. ONBITHI, I€MOHCTPUPYIOIIHE
3aBUCUMOCTD BBITAJIKUBAIOIICH CHJIbI, EUCTBYIOIICH Ha
TEJIO B KHUJKOCTH, OT 00bEMa NOTPYKEHHON B KUAKOCTh
4acTu Tena u OT IJIOTHOCTH JKHIKOCTH.
KonctpyupoBanue apeoMerpa WM KOHCTPYHUPOBAHHE
JOAKA W  OmIpeaelieHne  ec

rpy3010IbEMHOCTH

4.10

dusnueckue SIBIICHUSI B IpUPOJE: BIIMSIHUE
aTMOC(EpHOTro JaBJICHUS Ha )KUBOW OPraHU3M, TIJIaBaHUE

pBIO

411

TexHuueckue ycTpoHCTBa: COOOLIAIOIIMECS COCYbI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUN IIpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPILIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPI' A

5.1 Mexanuveckas paborta

5.2 MexaHnueckasi MOIIIHOCTb

5.3 [IpocTtele  MexaHU3MBL:  pblyar, OJOK, HaKJIOHHas
1ockocTh. [IpaBuiio paBHOBeCHs pbryara

5.4 [IpumeHeHue npaBuIa paBHOBECHS pblyara K 070Ky
«3omoroe  mpaBwio»  MexaHukd.  KoapunueHt

5.5 MIOJIE3HOTO JeUCTBUS MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [TorennuanpHast SHEPTUU TeJa, TOJHATOTO Haa 3eMIICH

5.7 Kunernueckas sHeprus

5.8 [TomHast MexaHWYecKass S>HEprusi. 3aKOH W3MEHEHHS W
COXpaHEHHS MEXaHHUECKOW YHEPTrUH

5.9 [IpakTryeckue paboThI:




##Par#t##Onpenenenne  paboThl  CUJIBI TPEHUS TIPH
PaBHOMEPHOM JBIJKEHUM Tela IO TOPU3OHTAIBHOU
NoBepxHocTH. MccienoBaHue  yClIOBHI  paBHOBECHSA
ppruara. Msmepenue KIIJI HaKIOHHOW IIJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOH SHEPrun

5.10 ®dusnyeckue SBICHUS B TMPUPOJEC: pblYard B Tele
YeJIoBeKa
TexHuueckue yCTpPOWCTBA: pbluar, IOABWKHBIA U

5.11 HEMOJIBIKHBINA OJIOKH, HAKIIOHHASI TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY

8 KJIACC
Kon Kon IIpoBepsiemble dj1eMeHTHI COAEPKAHUS
pa3aena 3J1eMeHTa
TEIUUIOBBIE ABJIEHUA

OCHOBHBIE ~ TIOJIOKEHUS  MOJICKYJISIPHO-KMHETUIECKOM

6.1 TEOPHH CTPOEHUS BeniecTBa. Macca 1 pa3Mepsl MOJIEKYJI.
OnbIThl,  MOJATBEPXKAAIOLIME  OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJISIPHOKMHETHUECKOW TEOpUH
Mogenn  TBEpIOTO, OJKHIKOTO W  Tra3000pa3HOTrO

62 cocTosiHuM BemecTBa. Kpucrammueckue u amopgHbie
Tena

6 OObscHEHNE CBOWCTB Ia30B, KUAKOCTEH U TBEPJBIX TeI

6.3 Ha OCHOBE IIOJIOKCHUM MOJIEKYJIIPHOKMHETHYECKON
TEOpUU

6.4 CmaunBaHUE U KallWJUISIPHBIE SIBICHUS

6.5 TemoBoe pacliupeHue U cKaThe

6.6 Temmeparypa. CBsi3b TemmepaTrypbl €O CKOPOCTBIO
TETTOBOTO JIBUKECHHUST YaCTHUI]

6.7 Buytpennsist sHeprus. CriocoObl H3MEHEHUs! BHYTPEHHEH
SHEPIHH: TeIIonepeaada u COBEpIIeHHE pabOThI

6.8 Bunapl Temonepeaayn: TEMIONPOBOAHOCTb, KOHBEKIIHS,




U3JIy4eHUe

6.9 KomnuectBso  TemnoTel. YaeiabHasd — TEIUIOEMKOCTH
BEILIECTBA

6.10 TermmooOMeH © TEIIOBOE paBHOBECHE. Y paBHEHHE
TEIUIOBOTO OanaHca

6.11 [InaBnenue u OTBEpAECBaHNE KPUCTAJUIMYECKUX BEILLIECTB.
VY aenbHas TEIIOTA MIaBICHUS
[TapooOpa3zoBanue u  KoHJeHcalus.  Vcmapenwue.

6.12 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHMS.
3aBUCHMOCTh TEMIIEPATYPhl KUICHHUSI OT aTMOC(epHOro
JTaBIICHUS

6.13 BrnaxHocTs Bo3ayxa

6.14 DHeprus TOIUIMBA. Y ebHas TEII0Ta CTOPaHUs
[Mpunuuner  paboTel  TerioBbix  japurarenein  KITJI

6.15 TEIUIOBOTO JBHTATElNsA. TerioBble NBUTATENId M 3allUTa
OKpYKaroIleH cpeibl

6.16 3aKOH COXpaHEHHUS U MPEBPAICHHS SHEPTUU B TEIIIOBBIX
nporeccax
[IpakTudeckue paboOTHI:
HHPar###ONBITEI 10 OOHAPYXKEHUIO JEUCTBUS  CUII
MOJICKYJISIPHOTO TIPUTSKCHHSI.
H#HPar###0ONBITBI 10  BBIPAILIMBAHUIO  KPHCTAJIOB
MMOBapEHHOM CONM UITH caxapa.
HH#HPar###OnpITl 10 HAONIOJEHWIO  TEIUIOBOTO

6.17 pacIIupeHus Ta30B, )KHIKOCTSH U TBEPIBIX TEI.

###Par###Onpenenenre naBieHUs BO3Ayxa B OalloHe
HITpUIIA.

HHHParfH##ONBITH, JIEMOHCTPUPYIOILUE 3aBUCUMOCTH
JABJIEHUS BO3JyXa OT €ro o0beMa W HarpeBaHUs WU
OXJIAXKIEHHSI.

H###Par###] [poBepka runoTe3bl JMHEWHON 3aBUCUMOCTHU
JUIMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYCCKOU




TpyOKe OT TeMIIepaTyphbl.
###Par###Habmonenne M3MEHECHUS BHYTPEHHEHN

SHEPruM Tejla B pe3ysbTaTe Teruionepenayu u padoThl
BHEIITHUX CHIL.

#H#HPar##llccnienoBanue sBJICHUS TEIUIOOOMEHA TNpHU
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOADI.
#HH#Par###Onpenenenue KOJINYECTBA TEIJIOTEI,
MOJIYYCHHOTO BOJOW TPU TEIUIOOOMEHE C HArpeThIM
METATUICCKUM IIHITUHAPOM.

#HH#Par###Onpenenenue yACIbHOU TEIUIOEMKOCTH
BEIIECTBA.

H#i##Par#H#lccnenoBanue npoiecca UCapeHusl.
#HHPartH##Onpenenenue  OTHOCUTENBHOM — BIIAKHOCTH
BO3/yXa.

H#HHHPar###Onpenenenye y1eapHON TEIJIOTHI JIaBICHUS
JIBJA.

6.18

@u3nYeCKUe SBJICHUA B NPUPOJE: IMOBEPXHOCTHOE
HATSDKEHUE W KalWULIPHBIC SIBIICHUS B TPHUPOJE,
KpUCTaJJIbl B Ipupoae, uznyuenue ColHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa,

WHEs, CHETa.

6.19

TexHudeckue  yCTpOMCTBA:  KaNWJLISAPBL, IPUMEPHI
HCIIOBb30BAHUS KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHETO CrOpaHus.

SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onextpu3zanys Te. J[Ba poaa aIeKTpHUeCcKUX 3apsaoB
B3aumonelictBue 3apspkeHHbIX  Ten.  3akoH  Kynona

72 (3aBHCUMOCTb CHJIBI B3aMO/ICHCTBUS 3apsKEHHBIX TE OT
BEJIMUMHBI 3aPSA0B U PACCTOSHUS MEXY TEJIaMH)

7.3 Onektpuyeckoe nose. Hanpsok€HHOCTD SJEKTPHYECKOTO

T10JI4. HpI/IHLII/IH CYHInCpHO3MINN SJICKTPUICCKUX roJjieit




(Ha KaYECTBEHHOM YPOBHE)

Hocutenn »snekTpuueckux 3apsaioB. DJIEMEHTAPHBIN

74 .
anekTpudeckuit 3apsia. Ctpoenue aroma. [IpoBogHuKH 1
TRJICKTPUKU

75 3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsaa

7.6 OJIEKTPUYECKU ~ TOK.  YCIOBUS  CYILIECTBOBAHMS
ANEKTPUYECKOTO TOKA. VICTOYHHUKH MTOCTOSIHHOTO TOKA
HeticTBus AIIEKTPUYECKOTO TOKa (TeruioBoe,

7.7 .
XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUd TOK B
KUJIKOCTSX U Ta3ax

7.8 Onektpuueckasd uwenb. Cuia ToKa. OJIEKTPUYECKOE
HaTPSHKCHHE

79 ConpotuneHnue MIPOBOJTHUKA. VY nenpHOE
COIPOTHBIICHUE BEIICCTBA

7.10 3akoH OMa 17151 ydyacTka 1enu

7.11 [TocnenoBarenpHOE W TApaUICILHOEC  COCIMHEHHUE
IIPOBOTHUKOB

7.12 Paborta uW MOIIHOCTH JJICKTPUYECKOTO TOKA. 3aKOH
Jxoyins — Jlenna

7.13 DJNeKTpuYecKue Lenu U MOTPeOUTENH 3IEeKTPUYECKOn
sHepruu B ObiTy. KOpoTKOE 3aMbIKaHme

7.14 [ToctosiHHbie MarHuTHL. B3anMopelicTBHE MOCTOSHHBIX
MarHuTOB

7.15 MarnutHoe mosie. MarHuTHoe mojie 3eMIM M €ro
3HAYEHUE JUIsl )KU3HU Ha 3emiie

7.16 OmneiT Opcrena. MarHuTHOE MOJIE 2IEKTPUYECKOTO TOKA.
[IpuMeHEeHHE TEKTPOMATrHUTOB B TEXHUKE
JlelicTBUE€ MarHUTHOrO TOJS Ha MPOBOJHUK C TOKOM.

717 DNEeKTPOABUTATEh TTOCTOSHHOTO TOKa. Mcmoib30BaHue
JNEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX M Ha
TPAHCIIOPTE

7.18 Onbitel  @apazned.  SIBneHHe  3JEKTPOMArHUTHOM




nHaykuuu. [Ipasuno Jlenna

DeKTporeHepaTop. CnocoOsl MTOJTyYCHUS
7.19 ANEKTPUUECKOMN SHEPIUH. DNEKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU

[TpakTrueckue pabOTHI:

OnbITHI 110 HAOIOICHUIO JICKTPU3AIMK TEJl MHIYKIUEH

U TIPU COITPUKOCHOBEHUHU.

UccnenoBanue AeWCTBUS  DIEKTPUYECKOTO TMOJIS  Ha

MIPOBOJIHUKY U IUIJICKTPUKH.

COopka u TmpoBepkKa pabdOThl AIEKTPUYECKOW Ienr

IMOCTOSHHOT'O TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenune u peryanpoBaHue HAMIPSHKCHUS.

HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO Yepes3

PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HAIPSHKCHUS

Ha PE3UCTOPE.

OnbITHL, JIEMOHCTPUPYIOLIUE 3aBHCUMOCTD

ANIEKTPUYECKOTO COIMPOTHBJICHUS TMPOBOJHHUKA OT €ro
7.20 JUTMHBI, TIJIOIIA/IU MOTIEPEYHOr0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBuia CIOKEHUS  HANpPsDKEHUW — TIpU
MOCJIEOBATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBwiia yisi CUIIBI TOKa MPHU MapalieTbHOM
coeMHeHUU  pe3uctopoB.  Ompenenenue  padbOTHI
AJIIEKTPUYECKOTO  TOKA, MAYIIETO Yepe3  PEe3UCTop.
Onpenenenrie  MOIIHOCTA  JJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3uctope. MccienoBanue 3aBUCUMOCTH
CUJIBl TOKA, UIYIIETO Yepe3 JIaMIIOYKY, OT HaIpPsSHKEHUS
Ha Hell. Onpenenenue KI1J[ narpeBatens. MccnenoBanue
MAardmTHOT O B331/IMO}161710TBI/I$[ IIOCTOAHHBIX MArHHUTOB.
N3yueHrne MarHuTHOTO MOJISI HOCTOSIHHBIX MarHUTOB MTPU
uX oObemuMHEHWMM U  pazaeneHuu. MccnemoBaHue
JIEACTBHSI DJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbITel,  JI€MOHCTPUPYIOLIME  3aBHCUMOCTb  CHJIBI




B3aUMOJICMCTBUSI KaTYIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa M HampaBleHHs] TOKa B Karymke. l3yuyenue

IICfICTBHSI MAaroiMTHOroO IoJjid Ha HNPOBOJAHHK C TOKOM.

KoucrpyupoBanue u U3Y4YCHHE paboThI
AJIIEKTPOJIBUTATETISI. N3mepenue KITJI
AJIEKTPOABUTaTENbHON YCTaHOBKH. OnbIThI 1o

HUCCICIOBAHUIO SABJICHUA SHQKTpOMaFHI/ITHOfI HHAYKIUHA:
HUCCICIOBAaHUC W3MCHCHHI 3HAUYCHUS U HarpaBJICHUA

HHAYKIOUOHHOI'O TOKa

7.21

dusnyeckue SBICHUS B MPUPOAC: DIEKTPUUYECKHE

SBICHUS B  arMocdepe,  IIEKTPUYSCTBO  IKUBBIX
OpPraHU3MOB, MAarHUTHOE T0JIe 3eMIIH, JIpeild MOIIOCOB,
POJIb MArHUTHOTO TOJIS 7Sl )KU3HU Ha 3emiie, MOJIIPHOE

CHAHHUC

7.22

TexHUUECKHEe YCTPOMCTBA: BIIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYCTUMK IICKTPUUCCKON IHEPTHUH,
AJIEKTPOOCBETUTEIFHBIC ~ TPUOOPHI,  HarpeBaTeIbHBIC
ANEKTPOTIPHUOOPHI (mpumeps), AICKTPUUYECKUE
MPEIOXPAHUTEIH, JJIEKTPOMArHUT, AJIEKTPOIABHTATEITh

MOCTOAHHOI'O TOKA, TCHEPATOP MMOCTOAHHOI'O TOKA

9 KJIACC
Kon Konx snemenra [IpoBepsieMble 27IEMEHTHI COAEPKAHUS
pazziena
MEXAHUWYECKMUE SBJIEHUA

8.1 Mexannueckoe  JBWKEHHME. MarepuainbHas — TOYKA.

Cucrema orcuera
8 8.2 OTHOCHUTEBFHOCTh MEXAHUYECKOTO IBUKEHUS

8.3 PaBHOMEpHOE MTPSIMONTMHEITHOE TBUKEHHE
#i##Parf##HepaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHHUE.

8.4 CpenHss W MIHOBEHHas  CKOpPOCTh  Tela  IIpH

HEPaBHOMEPHOM JBUKEHUU




8.5 YckopeHue. PaBHOyCKOpeHHOE IIPSIMOJIMHEHOE
JIBIDKEHUE

8.6 ##HtPar#H##CBoOonHoe nagenue. OneiTel ["anues
#HH##Par##HPaBHOMEepHOE JBMKEHUE MO OKPY>KHOCTH.

8.7 [lepuox m yactora oOpamenus. JluneliHas u yriaoBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOpEeHHe

8.8 [TepBrrit 3akon HproToHA

8.9 Bropoii 3akon Hetorona

8.10 Tpernii 3akon HetoToHa

8.11 HH#Par###] [puHUUI CyNIepIIO3UIINH CHIT

8.12 Cuia ynpyroctu. 3akoH ['yka
H##HPar###Cunia  TpeHMs: CHJIa TPEHUsI CKOJIbKEHUS,
CWJIa TPEHUS TIOKOS, APYTUES BUIBI TPESHUS

8.14 HH#HPar###Cuna  TSDKECTM M 3aKOH ~ BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOAHOTO MaIeHUs

8.15 JBuwxenne  1uaHer  Bokpyr  Comnma.  Ilepsas
KOCMHYECKasi CKOpocTb. HeBecoMoCTh 1 mieperpy3Kku

8.16 PaBHOBecHe MaTepuanbHON TOUKH. AOCOIFOTHO TBEPIOE
TEJI0

8.17 H###Par###PaBHOBecHe TBEPIOro Tejla C 3aKPEIICHHOU
OChI0 BpaiieHusi. MoMmeHT cuiibl. LIeHTp Tsxectn

8.18 Nmnynbsc Tena. 3menenne umnyisca. MiMiynbe cuisl

8.19 3aKOH COXPaHEHUsI UMITYJIbCa

8.20 ###Par###PeakTUBHOE IBM)KEHUE

8.21 Mexanuyeckas paboTa U MOIIIHOCTb

8.22 PabGora cun TspkectH, ympyroctd, TpeHus. CBsi3b
SHEPTUU U paboThI

8.23 [ToTeHnmanpHass  SHEpPrus  Tena, TMOAHITOrO  Haj
MOBEPXHOCTHIO 3eMITH

8.24 [ToTeHumanpHas SHEPrUs CHKATON MPYKUHBI

8.25 H#HtParfH##Kunernueckas sHeprusi.  Teopema 0
KMHETUYECKON SHEPTUH

8.26 HH#HPar##3aKkoH COXpaHEHUST MEXaHMYECKON SHEPTHU




8.27

[IpakTuyeckue paboThI:
OrmpeeneHne CpemHE CKOPOCTH CKOJIBKEHHUS Opycka

WIA JBWKEHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUsl Tejla IpU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka TrUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBM>KEHUH 0€3 HayaJIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK
PS4 HEUYCTHBIX  YHMCEN, TO  COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHUS
OT CWibl HOpMaIbHOro JamieHus. OmnpeneneHue
KodpduuueHTa TpeHHusl cKojdbkeHus. OrmnpeneneHue
KECTKOCTU MpykuHbl. OmnpeneneHue padOThl CHUIIbI
TPEHUS TpU PABHOMEPHOM JBIDKEHHUM Tela 110
TOPU30HTANILHOM ToBepXHOCTH. Omnpenenenne padoOThI
CHJIBI YIIPYTOCTH IIPU MOJABEME TPY3a C UCIOJIb30BaHUEM
HETOJBI)KHOTO M TIOJIBUYKHOTO

OJIOKOB

8.28

duznueckue SIBICHUA B npupoac: MPUINBLI U OTJIUBEIL,
JABMKCHHUEC IIJIAHET ConHeuHoMI CHUCTCMbI, PCAKTUBHOC

ABUIKCHUC JKUBBIX OPTaHU3MOB

8.29

TexHudeckue  yCTpOMCTBA:  CHHUIOMETP,  JaTYUKH
MOJIOKEHUS, PACCTOSHUA U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1 KonebarenbHoe nsuxenne. OCHOBHbIE XapaKTEPUCTUKU
KoJjeOaHuii: Meproi, 4acToTa, aMILTUTYAa
9.2 Marematuueckuit u IPY>KUHHBIN MasITHUKH.
[IpeBpareHne SHEPTUU MPU KOJICOATETEHOM TBUKEHUU
9.3 3aryxaromue KosieOaHus. BBIHYXICHHbIE KOJcOaHWMS.
Pesonanc
Mexannueckre BOJHEL. CBoMcTBa MEXaHWYECKUX BOJIH.
94

[IpononbHBIE M MONEpeYHbIE BOJIHBI. J[JTMHA BOJHBI U

CKOPOCTH €€ pacipocTpaHeHus . MexaHn4eCcKre BOJHBI B




TBEPJIOM TeJI€, CECMUYECKUE BOJIHBI

9.5 3ByK. ' poMKOCTh M BhICOTA 3ByKa. OTpakeHHE 3ByKa

9.6 HNudpa3Byk u yinbpTpa3Byk
[IpakTryeckue pabOTHI:
Omnpenenenne 4acToTbl MW Iepuoja  KoiebaHuit
MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHre 4YacToThl W Tepuoja  KoJieOaHWi
MIPY>KUHHOTO MasTHUKA

97 HccnenoBanne 3aBUCMMOCTH — Iepuojaa  KojieOaHuit
MOJBENICHHOTO K HHUTH Tpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCMMOCTH — Iepuojaa  KojeOaHuit
NPY)KMHHOTO MasTHHKa OT Macchl rpy3a. I[IpoBepka
HE3aBUCHMOCTH nepuosa Kosie0aHui rpysa,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Ipy3a U JKECTKOCTH
NpyXHUHBL. VI3MepeHne yCKopeHus: CBOOOHOTO MaICHHS
dusnueckue sBICHHUS B MPUPOJIE: BOCIPUATHE 3BYKOB

9.8 KUBOTHBIMHU, 3EMJICTPSICCHHUE, CEHCMHUYECKUE BOJIHBI,
IlyHaMH, X0

9.9 TexHUYecKknue yCTpOWCTBA: AXOJOT, HCIOJIb30BAaHHE

yJIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

10.1 DJEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBL.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHutHas npupoaa cBera. CKOpOCTh CBeTa.
BonHoBBIE CBONICTBA CBETA
[IpakTryeckue paboThI:

10.4 N3yueHne CBOMCTB  DJIEKTPOMArHUTHBIX  BOJH  C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
Ousnyeckne SBICHHS B TPUPONE: OHOIOTHYECKOE

105 TericTBrE BUJIIMOTO, YIBTPaQHOIETOBOTO u
PEHTTCHOBCKOTO M3TyYeHHIA

10.6 Texnuueckue YCTpONCTBa: UCIIOJIb30BAHUE

OJICKTPOMArdHMuTHBIX BOJIH JJI COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHUA

111 JlyueBast Mmonenb cBeta. MicTounuku cBera

11.2 [IpsimonuHeitHOE pacpocTpaHeHHEe CBeTa

11.3 OTtpaxkenue ceta. [1mockoe 3epkaino. 3aKOH OTpaKEHUS
CcBeTa

114 [Ipenomnenne cBera. 3aKOH TMPEIOMIICHHUS  CBETA.
[TostHOE BHYTpEHHEE OTpaKEHUE CBETA

115 JIunza. Xox mydent B muH3€e

116 Onrtuueckas cucteMa QoToarmapaTta, MHKPOCKOMAa M
TEJIECKOIIa

11.7 ['maz kak onTuyeckas cucrema. biau3opykoct H
JATbHO30PKOCTh

11.8 Paznoxxenue 6enmoro ceera B crektp. OnbiThl HeloTOHA.
CrnosxeHue crieKTpanbHbIX I[BeTOB. [lucnepcus cBera
[IpakTuueckue paboThI:
#H#H#Par###ccnienoBanue 3aBUCUMOCTH yria
OTpPaKCHUSI CBETOBOTO JIy4a OT YIJIa MaCHHSI.
HH#HPar##l3ydeHne  XapakTepUCTHK  H300paskeHUs
IpeIMeTa B TNIOCKOM 3epKalle.
#H#H#Par###ccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUST CBETOBOTO JIyda OT YIJia TaJCHHUS Ha

119 TpaHUIIE «BO3IYX — CTEKIION.

. ##HtPartH## lonmyyenne  M300pakeHUH C  TIOMOIUIBIO

coOuparoIe TUH3HI.
#HPart##Onpenenenue  (HOKYCHOTO pacCTOSIHHSI U
ONITUYECKOM CUITBI COOMPAIOIIEH JTHH3BI.
HHHPar###ONbITE IO pa3lIoKEHUI0 OENoro CBeTa B
CHIEKTp.
H#HHPar#H##0ONBITHl 0 BOCIPUSATHIO 1IBETa IPEIMETOB
MIPU UX HAOTIOICHUN Yepe3 [IBETOBBIC (PUIIBTPHI
duzndeckue sBICHUS B pupoje: 3arMenus CoiHIa U

11.10 JIyHBI, 1[BETa TEJI, ONTHUYSCKUE SIBICHUS B aTMocdepe
(BeT HEOA, pedpakius, paayra, MEPax)

11.11 Texnuueckue YCTpONCTBa: OYKH, HIEPUCKOII,




¢doToanmapar, ONTHIYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA

12.1 Onbitel Pezepdopna m muranerapHas MoJzelb aToma.
Mogens aroma bopa

12.2 Hcnyckanue W morjiomeHue cBera aToMoM. KBaHTEHI
JInnenyaTele CIIEKTPBI

12.3 PannoaktuBHOCTH. Anb(a, OeTa- U TaMMa-U3TydCHHUS

12.4 Crpoenue aromMHoro sapa. HykionHas  mopenb
aTOMHOTO sijipa. M3oTormbl

12.5 PannoaktuBHbie TpeBpamenus. [lepuon momypacmana
aTOMHBIX Si7IEp

12.6 SnepHbie peakiuu. 3aKOHBI COXpPaHEHHs 3apsSA0BOTO U
MacCOBOTO YHCEN

12.7 DHeprus cBA3M aTOMHBIX s7iep. CBsI3b Macchl U SHEPTUU

12.8 Peaknuu cuntesa u nenenus saep. IcTouHukH 3HEprun
CoJHIIA U 3BE3]

12.9 SAnepnas  osHepretuka. JleWcTBUE — paJMOAaKTHUBHBIX
W3ITy4YeHUN Ha )KUBbIE OPTaHU3MBI
[IpakTuueckue paboThI:
Habniogenne CIUIOMIHBIX H  JIMHEWYATHIX CIEKTPOB
W3ITYYeHUS.

12.10
HccnenoBanme TpEeKOB: M3MEPEHHE DYHEPTUU YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue panoakTuBHOro hoHa
@usnyeckue SABICHUS B OPUPOAE: €CTECTBEHHBIN

1211 paANOaKTUBHBIN ¢ox, KOCMHMYECKHE Ty4H,
palMOaKTHBHOE W3IIyUYeHHE TMPHPOTHBIX MHUHEPAJIOB,
JeiCTBUE PaJMOAKTUBHBIX H3JIYyYCHUH Ha OpPraHu3M
YeJIoBeKa

12.12 Texnnueckue YCTpOICTBa: CIIEKTPOCKOTI,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO03UMETP, KaMepa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOTI'O OBIIETO
OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
npoBepseMoro 0a30BOI0 yPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOMI
TpeOoBaHHUs NPOrpamMMbl OCHOBHOI'0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

[lonumanne pomu  ¢GU3MKK B HAYYHOW  KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABIECHUH O 3aKOHOMEPHOM CBSI3U
Y TI03HABAEMOCTH SIBIICHUI MTPUPO/IBI, O POJIM IKCIIEPUMEHTA B (PHU3HKeE,
0 cucTeMooOpasyoueil poiau GU3NKU B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 3BOMIONNHU (PU3NIECKUX 3HAHUN U MX POJIU
B ILEJOCTHOW €CTECTBEHHOHAyYHOM KapTMHE MHpa, O BKJIAJE
POCCHICKMX M 3apyOeKHBIX YUYCHBIX- (PM3UKOB B pPa3BUTHE HAYKH,
00BSICHEHUE IMPOLIECCOB OKPYKAIOLIETO

MHpa, pasBUTUC TCXHUKU U TEXHOJIOT Wit

3HaHUs 0 BUJIaX MaTepuu (BEIECTBO U 10JI€), O ABMIKEHUH KaK crioco0e
CYLLECTBOBAHMSI MATEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU CTPOCHUS
BEIIECTBA, O  (U3UYECKOM  CYUIHOCTH  SIBICHMH  MPHUPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHbIX U KBaHTOBBIX);
YMEHHUE pazInyaTh sIBICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, JJEMOHCTPUPYIOIINX JAHHOE (PU3UUYECKOE SIBICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3UUYECKUX SBICHUN
B OKpYXaloIleM MHpE, BBIIEISAS HUX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKN)

BJ'IaI[eHI/IC OCHOBaMH MOHSITHIHOTO amnmapara M CHMBOJHUYCCKOTO
SA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHUEC UX IJII PCIICHUA y‘I€6HBIX 3aaa4,
YMCHHUEC XapaKTCpHU30BaATb CBOMCTBa TCII, (I)I/BI/I"ICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIONB3YS (YHIAMEHTATBHBIE U OMITUPUUECKHUE 3aKOHBI

4 YMeHue onuchBaTh N3yUYeHHBIE CBOMCTBA TeN U (U3MUECKUE SBICHUS,
WCTIONB3Ys PU3HMUECKUE BETHINHBI

Brnagenne ocHOBaMH METOAOB HAy4YHOTO TIO3HAHUS C Y4YETOM
coOmroieHnsI paBWJl O€30MacHOTO Tpyza: HabmoaeHne (PU3nIecKux
SIBJICHU:

YMEHHE CaMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JAaHHOTO Habopa 00OpYJOBaHUS MO MHCTPYKLUUH, ONUCHIBATH XOJ
OIIBITA U 3alUCBIBATh €0 PE3YJIbTATHI, (POPMYIHPOBATH BBIBOABI;
MIPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NIECKUX BETUUMH:
YMEHHE IUIAHUPOBAaTh  HM3MEPEHHUs, CaMOCTOATENILHO  cOoOMpaTh
JKCIIEPUMEHTAIBHYK) ~ YCTAaHOBKY II0  MHCTPYKLUH, BBIYUCIIATH
3HAYEHUE BEIMYMHBI M aHAIU3UPOBATH IIOJYYEHHBIC PE3YJIbTAaThI C
Y4€TOM 3a/IaHHOH MOTIPEIIHOCTH Pe3yIbTaTOB U3MEPEHMUI;
[IPOBEICHUE  HECJIOXKHBIX  DKCIIEPUMEHTAJIBHBIX  MCCIICIOBaHM;
CaMOCTOSITEJIBHO ~ COOMpaTh  3KCIIEPUMEHTAIbHYI0  yYCTAaHOBKY U
IIPOBOIUTh  MCCICNOBAaHME 1O  HMHCTPYKUUM,  IIPEACTABIATH
MOJTyYCHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH B BHJE TAOIUI] U
rpaduKOB, yUYUTHIBATh TOTPELIHOCTH, JI€1aTh BBIBOJBI 10 PE3yJIbTaTaM

HUCCICAOBAHUA

[lonnmanme  XapakTepHBIX  CBOMCTB  (pU3MUECKHX  MoJeNei
(MaTepuanbHas TOYKa, aOCOJIIIOTHO TBEPJOE TEJO, MOJEIU CTPOEHUS
ra3oB, JKMJIKOCTEH W TBEpAbIX TeJ, IJIAaHETapHas MOJENIb aroma,
HYKJIOHHas MOJIeJIb aTOMHOTO s]jpa) U YMEHHE IPUMEHSITh UX I

00BsICHEHUS (PU3UYECKHX MTPOIIECCOB

YMmenne oOBSCHATH (PU3MUECKHE TPOIECCHI U CBOMCTBA TEJl, B TOM
4yycllie M B KOHTEKCTE€ CHUTyalMil IPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYMHHO-CIICCTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3YUYEHHBIE CBOMCTBA (PU3HMUECKUX

SIBJICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIETTH

YMenue pemaTe pacueTHble 3afaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTOJNb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAIOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTHU, 3aIlIMCbIBATHL KPATKOC YCJIOBUC 3aaadvu,
BBISIBJIATh HEAOCTAIOIIUE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIBI,
HEO0OXOUMBIE JUIsl €€ PEeLIeHHs], UCI0Ib30BaTh CIPABOYHbIE JaHHBIE,
IIPOBOAUTH PAcUeThl M OLEHUBAThb PEATMCTHYHOCTH IOJyYEHHOTO
3HaueHUs (PU3UYECKOM BENMYMHBI; YMEHHE OIpPENeisTh pa3MEPHOCTD

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOHy‘lCHHOﬁ IIpU PCIICHHUHU 3aJa4n

VYMmenune XapaKTCpPU30BaTb  IPUHIUIILI H@ﬁCTBI/IfI TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U MPOMBIIIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLUECCOB MO UX OIMHUCAHHIO, UCIIOJIb3Yys 3HAHUSA O

CBOMCTBax (bHSH‘{CCKI/IX SBICHUHA U HCO6XO,Z[I/IMLIC (I)PBPI‘-ICCKI/IC




3aKOHOMEPHOCTH

10

VYMeHHe UuCHoib30BaTh 3HaHUS O (U3MYECKMX SABICHUAX B
MOBCEHEBHON KHM3HM s obOecrieueHust O€30MAaCHOCTH  TPHU
oOpalieHnu ¢ ObITOBBIMU IPUOOPAMHU U TEXHUYECKHUMH YCTPONHCTBAMH,
COXpaHEHHsS 3/I0pOBbS U COOJIOACHUS HOPM 3KOJOTMYECKOro
MOBEJCHUsI B OKpYy’)KaroUled cpeze; MOHMMaHHE HEoO0XOAUMOCTH
MPUMEHEHHS JTOCTMIKCHUH (U3WKU U TEXHOJIOTUH

JJIA paliliuOHAJIBHOT'O IIPHUPOAOIIOJIb30BaAHHA

11

OnbIT mOMCKa, NpeoOpa3oBaHMA M MPEACTABICHHUS WHPOPMALUU
(U3MUECKOTO CONIEpXKaHMUsI C UCIHOJIb30BaHUEM HH(OPMALKOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTh
MOJIy4eHHON uHGOpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MCIOJIb30BaTh  IpU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JIUTEPaTypy
(U3NYIECKOTO CONEpKAHMS, CIIPABOYHBIC MaTE€pHajbl, PECYpChl CETH
Wnrtepner; BrnageHwe 0a30BBIMH  HaBBIKAMH  IpeoOpazoBaHUs
uHbOpMAlMM W3 OJHOW 3HAKOBOW CHCTEMBI B JAPYTYyI0; YMEHHE
CO3/1aBaTb COOCTBEHHbIC NUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I N3 HECKOJIBKUX HCTOYHUKOB




IHHEPEYEHDB 9JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA OI'D ITO ®U3UKE

Kon IIpoBepsieMblii 3J1IeMeHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHU
1.1 Mexanuyeckoe  JBWbKeHHE. MarepuanbHas — Touka. (Cucrema — oTcycTa.
OTHOCUTENBLHOCT ABUIKECHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHHE. CpenHsisi ckopoctb. DopMyna ajist
1.2 o
BBIYHCIICHHS CPEeIHEH ckopocTu: v = S/t
PaBHOMepHOE TPSMOJMHENHOE BUXKEHHUE. 3aBUCUMOCTh KOOPJMHATHI T€Ia OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUXKEHUS:
1.3 x(7) =X, +vf
I'paduku 3aBUCUMOCTH OT BpPEMEHH [JIsi TMPOCKUUHU CKOPOCTU, MPOCKIUU
MepeMeIeHusi, IyTH, KOOPJIWHAThI TPU PABHOMEPHOM MPSIMOJUHEIHHOM
JIBIDKEHUN
3aBUCUMOCTh KOOpPJMHATHI TejJa OT BPEMEHU B CIIy4a€ PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JBU)KCHUS
2
Sl =vy, #1+a,* 3
@opMyibl AJI MPOCKLUUU MEPEMENICHUS, MPOEKIMH CKOPOCTH U MPOEKIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
14 2
-5;;(?)=on'f+ﬂx'3-
U.\'('f) =Up, T4, £,
a. (1) =canst,
UJIL - UIIL =2a.‘rsx
I'paduku 3aBUCUMOCTH OT BpEeMEHHU I NPOEKIMH YCKOPEHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIMU TMEePEeMEIIECHUs, KOOPIAWHATHI TMPH PABHOYCKOPECHHOM
MPSIMOJIMHETHOM JIBHKCHHUH
CBoOonHoe magenue. OopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TaJCHUE Tela T0
15 BEpTUKAIN (ABMKEHUE Tejla BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
3emnu). I'paduku 3aBUCUMOCTH OT BpPEMEHH JJIsi NPOEKLUUU YCKOPEHUS,




MPOSKIIMA CKOPOCTH U KOOPAWHATHI TP CBOOOJHOM TAaJeHHH Tela I0
BEPTUKAIH

CKopocTh PAaBHOMEPHOI'O JBM)KEHHUS Tejla 10 OKpyKHOCTH. HampasneHue
CKOPOCTH.

dopmyna A7 BBIYUCICHUS CKOPOCTH 4Yepe3 paanyC OKPYKHOCTH U MEPUOJ

oOparieHus:
2nR
L=
T

LlenTpocTpeMutenbHoe — yckopeHue. HampaBiieHHe — II@HTPOCTPEMHTEIILHOTO

1.6 yckopeHus. @opMyiia i1l BBIYUCICHUS YCKOPEHUS:
2
a. — L
" R
®dopmyiia, cBsI3bIBAIOLIAS] IEPUOJL U YACTOTY OOpAILIEHHSL:
V= !
T
Macca. IInotHocTs Beniecta. @opmyiia Uit BBIYUCIEHUS IITIOTHOCTH:
17 _m
V
1.8 Cuna — BexkTopHas ¢puznyeckas BenuuuHa. CiokeHnue cui
1.9 SIBnenne nnepuuu. Ilepsslii 3axkoH HeroToHa
Bropoit 3akon HeroToHa:
1.10 F=m-d
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHHUSI TEJA U BEKTOpA CUJIBL, IEHCTBYIOIIEH Ha
TEJIo
B3anmopericteue ten. Tpetuit 3akoH HeroToHa:
1.1 Fy w=-F»
1.12 Tpenue nokost u TpeHUe ckoibxkeHus. opmyrna 175 BEIUMCICHUS MOIYJIS CHIIBI

TPCHUS CKOJILKCHUS:




Fszp-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanuu. 3aKoH ymnpyrou

nedopmaruu (3akon ['yka):

1.13
F=k-Al
BcemupHoe Tsrorenue. 3aKOH BCEMHUPHOTO TATOTEHHUS:
m; -m,
F=¢g .1 2
'L
1.14 Cuita TsbkecTu. Y CKOpeHHe CBOOOIHOTO MaICHUS.
dopmyna 715l BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H MoBepxHOCTH 3emuin: F = mg.
JBuxenue miaanet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3nueckas BeIMYHHA.
1.15 B B
p=mi
Hmnynbsce cucteMsl Ten. 3Menenne ummybca. IMITylibe CUib
3aKOH COXpAaHEHUS UMITYJIbCA ISl 3AMKHYTON CUCTEMBI TEJI:
1.16
D=nyy +mn U =const
PeakTnBHOE nBMKEHHE
Mexanuueckas pabora. @opmyna Jijisl BBIYHCIEHUS Pa0OThI CUJIBL:
A=Fsooso
MexaHnn4eckast MOITHOCTb:
1.17 4
N==
I
Kunernueckast u moteHnuagbHas sHeprus. @opmMyia ajisi BEIYUCICHUS
KUHETUYECKON SHEpTUu:
1.18 5
Ly
E, =——
2

TeopeMa 0 KHHETUYECKOMU OHCPIHUH. dDOpMyﬂa JIJISI BBIYMCIICHUS ITOTEHITMAIbHOM




SHCPTHHU TCJia, IOAHATOTO

HaJ 3eMIIEH:

E,= mgh

MexaHnuyeckas SHEprusi:

E=E;.+E »

1.19 3aKOH COXpaHeHUs1 MeXaHn4yeckoi sHeprun. Gopmyra /Uit 3aKOHA COXpaHEHUs
MEXaHUYECKOM SHEepruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBpareHre MexaHUYECKOM SHEPTUU MPU HATUYUU CUJIBI TPEHHUSL.
[IpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Moment cuiter: M - FI.
VYcnoBue paBHOBECHS pblyara:

120, M+M+.=0

[TonBu>kHbIHM U HenoABMKHBIHN O10ku. KITJ] mpocThIx MexaHU3MOB,

n= Aﬂm&&m&

"4-3111'1:&113133:&5

JlaBneHue TBEPAOTO Tela.
@dopmya 17151 BHIYKUCIIEHUS 1aBJICHUs TBEPAOTO Tena:

p= F

5

JaBnenue raza. ATMocepHoe JaBlIeHUE.

121 TuapocTaTHIeCcKOe JIaBJIeHHE BHYTPH JKUIKOCTH.
dopmyia U1t BEIYUCIEHUS JaBlIeHUs] BHYTPH XKUJKOCTH:

P=Pgh+Dom,

1.22 3akoHn [lackans. ['uapaBaudeckuii mpecc
3akoH Apxumena. Dopmyna s OOpeNeNeHUs BBITAIKWBAIONIEH  CHIIBL,

123 JeNCTBYIOIIEH Ha TEJO0, MOTPYKEHHOE B JKHUJIKOCTh WIIH Ta3:

Fag =PEV
YcnoBue nmnaBanus tena. [lmaBanue CYJ0B 1 BO3AYXOILJIAaBaHUC




1.24

Mexanndyeckue KoneOaHHA. AMIUIMTY/AA, TEPUON W 4YacToTa KojeOaHuil.
®dopmyIa, CBI3BIBAIOIIAS YaCTOTY M MEPUOJ KOJICOAHUN:
1

v:?

1.25

Maremarnueckuii M IpYyKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu npu
K0J1e0aTeIbHOM JIBHKEHUN

1.26

3aryxaromue konedanus. Beinyxaennsie konedanus. Pezonanc

1.27

MexaHndecKkue BOJIHBI. HpOI[OJ'IBHBIC N IOIICPECYHBIC BOJHBI. Z[J'II/IHa BOJIHBI H

CKOPOCTB pacCrnpoCTpaHCHUs BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha I'DaHUIIC
nByx cpen. MH(pa3Byk u yapTpa3ByK

1.29

Ipaxmuueckue pabomwi
Wsmepenue cpemHelt MIOTHOCTH BEIIECTBA; APXUMEIOBOM CHIIBI, KECTKOCTHU

HpPY>XUHBL, K03(dUIIMEeHTa TpeHUsI CKOJIbXEHHsI; paOOThl CHUJIbI TPEHUS, CHIIBI
YOPYTOCTH; CpeIHEH CKOPOCTH JBHXKEHHUS OpycKa 10 HaKJIOHHOW IUIOCKOCTH;
yCKOpeHHUs OpycKa Ipu JBMXKEHUH 10 HAaKJIOHHOM IUIOCKOCTH; YacTOThI M IIEpHoa
KOJICOAHWH MaTeMaTUYeCKOro MAasTHHKA, YacTOTHl W Iepuojaa KoJjeOaHui
HPY>KMHHOT'O MasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO Ha pbluar; paboThl CHIIBI
YOPYTOCTH P MOIBEME IPy3a C TOMOIIbIO HETOABI)KHOTO 0J10Ka; pabOThI CUIIBI
YIPYTOCTH NMPH NMOABEME I'Py3a ¢ HOMOIIBIO OJBIXKHOTO OJIOKa.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CUJIBI OT 00bEMa MOTPYKEHHOM YacTu
Tela W OT IUIOTHOCTH XUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT
MacCChI TCJia; CUJIbI TPCHHUA CKOJIBXKCHHUA OT CHJIBI HOPMAJIBHOI'O AABJICHUA U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYXHHE, OT CTENEHU
nedopMaluu Mpy>KUHBI; YCKOpEeHUs: Opycka OT yrja HakJIOHa HalpaBIISIOIIEH;
nepuojia (4acToThl) KosieOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUuoja
Kojie0aHUM MPYKUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU IPY>KUHBI;
UCCIICIOBAaHME HE3aBHCUMOCTH TMepuojia KoleOaHWi HUTSHOIO MasTHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbIvara

1.30

Quszuueckue AGIeHUs 6 nNpupooe. TIPUMEPBHl JBWXKEHUS C Ppa3IUYHbIMU
CKOPOCTSIMH B ’KUBOHM M HEXKMBOU MPUPOJIE, NEUCTBHE CUJIbI TPEHUS B IPUPOJIE U

TEXHUKEC, MPHUIIMBBI W OTJIMUBBI, JIABWXCHUC IIJIAHCT Conneuynon CUCTEMBI,




PEaKTHUBHOE JIBM)KEHHE JKUBBIX OPraHU3MOB, PhIUard B TEJI€ YEJIOBEKA, BIUSHUE
aTMoc(epHOro HaBeHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, BOCHPUATHE

3BYKOB JXHUBOTHBIMH, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, [YHAMH, 3XO

Texnuueckue yCWlpOﬁCWlGd.‘ CIIMAOMETP, OATUYHUKHU IIOJOXKCHHA, PpaCCTOAHUA H

YCKOpPCHHA, AUHAMOMCTpP, IMOAIIMWIIHUKH, PAKEThI, pblYyar, HOIIBI/I)KHBII;'I n

1.31 HENOJIBIKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
cooOmIarmuecst cocyipl, YCTPOMCTBO BOJONPOBOJAA, THAPABIMUYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, HXOJIOT,
UCIIOJIb30BaHUE YIbTPa3BYKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE ~ TOJIOKEHHUS  MOJIEKYJSIPHO-KMHETUUECKOM  TEOpUH  CTPOCHUS

2.1 BelecTBa. Mojenu TBEpA0ro, KUIKOTO U ra3000pa3HOr0 COCTOSTHUM BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

2.2 JlBmwkenue dactur, BemiecTBa. CBsS3b CKOPOCTH  JBMDKEHHS YacTHI[ C
Temneparypoil. bpoynoBckoe nBuxenue, uddysus

2.3 CMauuBaHue U KaUJUISIPHBIC SBICHUS

24 TennoBoe paciMpeHue u cKaTue

2.5 TennoBoe paBHOBECHE

2.6 Buyrtpennsist sneprus. Pabora u Temnomepenaya Kak CIOCOOBI H3MEHEHUS
BHYTPEHHEN dHEPIrun

2.7 Bunp! Terionepenaun: TEMIONPOBOAHOCTh, KOHBEKIINS, U3TyICHUE
HarpeBanne wu oxnmaxaeHue Ten. KonwuecTBo — TEMIOTHL. Y enbHas
TEIIOEMKOCTb:

2.8
O=cm(t,—1,)
3aKOH COXpaHEHMsI SHEPTUU B TEIUJIOBBIX Ipolleccax. YpaBHEHHE TETIOBOTO
Oamanca:

29

O +0, +..=0
Ucnapenne u koHuaeHcanus. V3mMeHeHHe BHYTPEHHEH SHEPrud B MPOILEecce

210 UCnapeHus W KoHAeHcaluu. KumeHue IKUIKOCTH. YJelnbHas TeIuioTa
napooOpasoBanus: L = Q/m

2.11 BrnaxxnocTts Bo3myxa




IInaBnenne wu kpucraumsanus. l3MeHeHue BHYTPEHHEH DSHEPIUHM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allN. y,I[GJ'II)HaH TCIJIOTA I1JIaBJICHUA !

212 0
r= m
BuyTpeHHsIst sHeprus cropaHus TOIUTHBA. Y IeIbHas TEeIJI0Ta CrOPAHUs TOIUTUBA:
2.13 g=0Q/m
2.14 [Tpunnuns! padboTs! TeroBsix asurarteneii. KI1/] reruioBoro aBurarens
Ilpaxmuueckue pabomoi
N3mepenne yaenbHON TEIUIOEMKOCTH METAJLTMYECKOTO IMIIMHAPA; KOJMYEeCTBa
TEIUIOTHI, MOJIyYeHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OITyIIEH HAarpeThlii IWINHAP; KOJIWYECTBA TEIUIOTHI,
2.15 OTJIaHHOTO HArpeThiM LUIUHAPOM, MOCJIE OMYyCKaHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXHOCTH BO3/AyXa; VYACIBHOH TEIUIOTHI
1aBiieHus npaa. McenenoBanue u3MeHeHHs TEMIIEPATyPhl BOJABI IIPH Pa3IUYHBIX
YCIIOBHSX; SIBJICHUS TETIOOOMEHA MPU CMEIIMBAHUHM XOJIOTHOW U
ropsiyeil BOJbl; mpoIecca UCrapeHust
Qusuueckue sA61eHUs 6 npupode. TMOBEPXHOCTHOE HATSKEHHE U KallWUIIPHbIC
2.16 SBJICHUS B MPUPOJE, KPUCTAJUIBI B MpHpoje, nznydeHue CoiHIla, 3amep3aHue
BOJIOEMOB, MOpPCKHE OpU3bl; 00pa3oBaHUe POCHI, TyMaHa, UHEes, CHeTa
Texnuueckue ycmpoticmea.: KalWJUIAPBI, TIPUMEPBI UCTIOIB30BAHUS KPHUCTAIIIOB,
217 KHUJIKOCTHBIM TEPMOMETp, JAaTUUK TEMIIEepaTypbl, TEPMOC, CUCTEMA OTOIICHHS
. JIOMOB, TUTPOMETPBI, TICHXPOMETp, NapoBasi TypOMHA, JBHUTaTe]Ih BHYTPEHHETO
CropaHus
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 DnekTpusanus Tenl. [[Ba Buga s3MeKTpUIeCcKuX 3apsijioB
3.2 B3aumopeiictBue 3apsokeHHBIX Tell. 3akoH Kyrona
3.3 3aKOH COXPAaHEHUS JJICSKTPUIECCKOTO 3apsijia
3.4 Onektpudyeckoe rmoje. Hanpsok€HHOCTh neKkTpudeckoro mons. [IpuHumn
CYTIEPITO3UIINH IIEKTPUIECKHX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
3.5 Hocutenn »snekrpuyeckux 3apsaoB. JleificTBue »neKTpHUYecKoro Moy Ha
ANEeKTpUUEcKue 3apsabl. [[pOBOMHUKN M AMAIEKTPUKU
3.6 [TocTosiHHBIN An1eKTpUYecKuil TOK. JlelcTBUA 3ieKTprudeckoro Toka. Cuma Toka.




Harmpsxenue.

I =qg/t,U=A/

DJIeKTPUYECKOE CONPOTUBIICHHE. Y ICITBHOE IEKTPUIECKOE COMPOTHBIICHHE:

3.7 R =pl/S
3.8 3akon Oma Jutst ydacTka sjekTpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:
I =I,: U=U+U,. R=R +R,
| 2 | 1 i
3.9 IMapajuienbHOe COeIMHEHHE TPOBOIHUKOB PABHOTO COMPOTHBIIECHUS:
U=U:I=I[+1; Rzi.
2 2 2
CMmernranHbIe COETMHEHMSI TPOBOHNUKOB
3.10 Pabora u MmomHOCTE 3nekTprueckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenna:
3.11
2
Q=I"-R-t
3.12 OneiT DOpcrena. MarHutHoe moje NOpSMOro IMPOBOAHMKA C TOKOM. JIuHum
MarHUTHON MHAYKIUU
3.13 MarautHoe moNe TMOCTOSIHHOIO MAarHurta. B3auMoJIeHCTBHE IOCTOSHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOTO NOJIS HA TPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SABnenue annekrpoMarauTHoW nHAYKIMU. [Tpasuiio Jlenna
Ilpakmuueckue pabomvi
W3mepeHnne  3IEKTPUYECKOrO  COMPOTUBIIEHUS  PE3UCTOpA;  MOIIHOCTH
JIEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOIIETO B TPOBOJHHUKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHLAaX MPOBOAHHKA;, 3aBUCUMOCTH
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHWKA, INIOMIAAN €TI0 IMOMEPECYHOI'0 CCUCHUA U

YACIBHOT'O COITPOTUBJICHUS.




HpOBCpKa npaBujia JJIsI SJICKTPUYCCKOTO HAIIPSKCHHUA IIPU MOCICAOBATCIIBHOM
COCIMHCHHUH IIPOBOJHUKOB; IIpaBUJIa OJId CHJIBI JJICKTPHUYECKOI'O TOKa IIpH

napauieIbHOM COEIMHEHUU MPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA61eHUs 8 npupode: SICKTPUUECKHUE SBICHHUS B armocdepe,

317 AJIEKTPUYECTBO KMBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMITH, Ipei( TOII0COB,
POJIb MAarHUTHOTO TTOJIS JJIs1 )KU3HU Ha 3eMle, TOJIIPHOE CUSTHHE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTarT,

318 CUYCTYMK  DJIEKTPHYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIC  MPHOOPHI,

. HarpeBaTeNIbHbIE  AJIEKTPONPUOOPHI (mpumepsl), IEKTPUYECKUE

NPEJOXPAHUTEIH, OSJICKTPOMArHUT, OJJIEKTPOABHUraTeb MOCTOSHHOTO TOKA,
TeHepaTop MOCTOSHHOTO TOKa

3.19 DJeKTpoMarHuTHbIC BOJIHBI. 11Ikasna 3ieKTpOMarHuTHBIX BOJIH

3.20 JlyueBas mozeinb cBeta. [IpsmonuHeiHOE pacipoCcTpaHCHHE CBETA

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus ceeta

3.24 Jlunza. Xon nmyueit B nuH3e. DoKycHOE paccTosiHME JTHH3BL. ONTHYECKas CHia
munsel: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTudeckue mpuoOpsI
IIpaxmuyeckue pabomul
#H##HPar###l13MepeHre  ONTUYECKON CHUJIBI coOMparomield JMH3bI; (OKYCHOTO
paccTostHAs COOMpAONIe JIMH3HI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB MPEIMETa 1
n300pakeHysl, KOrjia MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MokazaTesns

3.26 NPETOMIICHUS CTEKJIA.
#iHPar###llccnenoBanue CBOMCTBA M300pa)k€HUS, MOJyYEHHOT'O C TOMOIIBIO
coOuparoniel TMH3bI; U3MEHEHHSI (POKYCHOTO PACCTOSIHUS IBYX CIIOKEHHBIX JINH3;
3aBHCHUMOCTH yIJla MPEJOMJICHUs] CBETOBOTO JIyda OT yIjla MajeHus Ha
TPaHUIIE «BO3IYyX — CTEKIIO»

3.27 Qusuueckue senenus 6 npupode: 3armenuss Comnna u JlyHBI, mBera Tedw,
ONITHYECKHUE sIBIIEHUS B aTMOcdepe (I1BeT HeOa, pedpakius, pagyra, MUpax)

3.28 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOMN, (OTOAIMApaT, ONTHICCKHE
CBETOBOJIbI

4 KBAHTOBBGIE SIBJIEHU S
4.1 PamnoaktuBHOCTh. Anb(da-, 6eTa-, ramma-usnydenus. Peakuun anbda-u Oera-




pacnaaa

4.2 Omnreitet Pezepdopaa no paccesauto anbda-yactuil. [manerapruas Mmoaenb aroma

43 CocraB atroMHOTO sipa. M3oTombl

4.4 [lepuon momypacnana aTOMHBIX SiIEp

4.5 SnepHbie peaknuu. 3aKOHBI COXPaHEHHS 3apsAI0BOTO U MacCOBOTO YHCEI
Qu3suyeckue s6leHUss 8 Npupode: ©CTECTBEHHBIM PATUOAKTUBHBIA  ()OH,

4.6 KOCMHYECKHE JIy4H, pPATHOAKTUBHOE W3IyYCHHE NPUPOIHBIX MHUHEPAJIOB,
JIeCTBUE PaJIMOAKTHBHBIX U3TYYCHUN Ha OPraHU3M YeIOBEKa

4.7 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUAYAIbHBIA JO3UMETP, Kamepa

BunscoHa, ssnepHas 3HepreTuka




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3BATEJIBHBIE YYHEBHBIE MATEPHAJIBI 111 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUPPOBBIE OGPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET






