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[losicHuTenpHas 3anucka

AnantupoBaHHas pabodas mporpamma no ¢usuke ans odyuarounuxcs ¢ 3I1P cocraBiena Ha
OCHOBE CJIEAYIOLUIUX TOKYMEHTOB:
[Tucemo muHKCcTEpeTBa pocsenieHus: PO ot 14 asrycra 2020 roga Ne Bb-1612/07
«O mporpaMmax OCHOBHOTO 00111ero 00pa3oBaHUs».
[TpumepHas ananTUpoBaHHAs OCHOBHAs 00pa3zoBaTeIbHas IPOrpaMMa OCHOBHOTO OOIIEro
00pa3zoBaHus 00YYAOIIMXCS C 3aACPIKKON MICUXUIECKOTO pa3BUTHs (MpoekT ot 6.07.2021 1. ).
AnantupoBaHHas OCHOBHas 00pa3oBaTesibHAs MPOrpaMmMa OCHOBHOTO 00IIero 00pa3oBaHus
obygaronuxcs ¢ 3aaepxkkoit ncuxuueckoro pazputuss MKOYVY «KpacnookTsaopsckas COLL.

YueOublit mpeameTr «DPU3nKay ABISIETCS CHCTEMOOOPa3yOLUM I €CTECTBEHHOHAYYHBIX
MPEIMETOB, IMOCKOJIbKY (M3MUYECKHUE 3aKOHbI MHUPO3/JAaHUS SBISIOTCSA OCHOBOHM COZIEpX aHHS
KypCOB XHMHH, OWONIOTHH, Teorpaguu U acTpoHOMUU. Du3nMKa BOOPYKAET OOyUaIOUIMXCS
HAyYHBIM METOJIOM IMO3HAHUS, TTO3BOJISIONIUM I0JIy4aTh OObEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM
MHUDE.

[IpenMer MakcuManabHO HallpaBieH Ha (OpMHpOBaHHE HHTEpEca K HPUPOJHOMY U
COLIMAJILHOMY MUDY, COBEPILICHCTBOBAHNUE IT03HABATEIbHON JIeATeNbHOCTH oOyuatomuxcs ¢ 311P
3a CYeT OBJIAJICHUS MBICIUTEIbHBIME OIEpalMsIMH CPaBHEHHUSA, OO0OOIIECHUS, pa3BUTHE
CIOCOOHOCTH apryMEHTHPOBaTh CBOE MHEHHE, (OPMHPOBAHHE BO3MOXKHOCTEH COBMECTHOM
JIeATEIbHOCTH.

Wzyuenne Gpusuku cnocoOCTBYeT pa3BUTHIO Y oOy4aromuxcs ¢ 3[IP mpocTpancTBeHHOTO
BOOOpakeHUs, (PYHKIMOHANBHOM TPaMOTHOCTH, YMEHHsSI BOCIHPHHHMATh M KPUTUYECKU
aHAJIM3UPOBATh WHPOPMALIMIO, TIPEACTABICHHYIO B Pa3IMYHbIX (popMax. 3HAUUMOCTh IpeaAMETa
JUISL Pa3BUTHS >KM3HEHHOW KOMMETEHIHMH OOy4arolIMXCsl 3aKII04aeTCs B YCBOCHHH OCHOBBI
¢u3nyecKux 3HAHUN, HEOOXOAMMBIX JJIs TOBCEAHEBHOW >KM3HH; HABBIKOB 3J0pPOBOIO H
Oe30macHOro JUisi 4ejloBeKa W OKpyXarolled ero cpeisl oOpasza >XKH3HM; (OPMHPOBAHUU
DKOJIOTUYECKON KYIbTYpPHI.

IIporpamma oTpakaeT conepkaHue oOyueHHs npenmery «DPHU3MKa» C y4eToOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEH oOywaromuxcs ¢ 3IIP. OpnageHue [OaHHBIM y4eOHBIM
IpeIMETOM NPEACTaBISIET ONpPEAeNIeHHYI0 TPYAHOCTD A oOyuatomuxcst ¢ 3I1P. Oto cBs3aHo ¢
OCOOEHHOCTSIMU MBICIUTENIBHON JEATEIbHOCTH, MEPUOJUYECKUMH KOJICOaHUSIMU BHUMAaHUS,
MaJlbliIM O00BEMOM TMaMATH, HEJOCTAaTOYHOCTHIO OOILIero 3amaca 3HaHWM, MOHM)KEHHBIM
MO03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOrO Pa3BUTHS.

Jns  mpeojofieHWsT TPyAHOCTeH B U3ydyeHMM YydeOHoro mpeamera «Du3ukay
HeoOxoauMa ajanTanus o0beMa M XapakTepa y4yeOHOro marepuaja K I103HaBaTEIbHBIM
BO3MOXHOCTSIM JTaHHOM KaTeropuu oOOyd4aroluxcs, yd4eT HMX OCOOEHHOCTeH pa3BUTHS:
HCIIOJIb30BaHUE aJITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBSA3€H, MOCTENEeHHOE
YCIIO’)KHEHNE U3y4aeMOro MaTepuaia.

JlanHast mporpaMMa KOHKPETHU3HPYET COJep>KaHUE NMPEAMETHBIX TEM B COOTBETCTBHH C
TpeOOBaHUSAMHU 00pa30BATENBHOIO CTaHIAPTa, PEKOMEHAYEMYIO IOCIIEA0BaTEIbHOCTh U3YUEeHUs
pa3nenoB GU3MKH C YY€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JOTUKU y4eOHOIo
npoliecca, BO3PACTHBIX W ICHXOJOTHYECKUX ocoOeHHocTel oOywaromuxcs ¢ 3I1P Ha ypoBHe
OCHOBHOTO 00111ero oOpa3oBaHus, ONpeessieT MUHUMAIbHBII HA0Op OIBITOB, AEMOHCTpALUH,
IPOBOJUMBIX YUUTENEM B Kilacce, JaOOPaTOPHBIX paboT, BHIMOIHAEMBIX 00yUaIOIIMMUCS.
MeToandeckoil OCHOBOM n3ydeHHs Kypca «Du3nka» Ha ypOBHE OCHOBHOTO 00IIIETO
00pa30BaHUs SIBIISETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIX0, 00eCTIeYMBAIOIINI TOCTHKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB OCPEICTBOM
OpraHu3allii aKTUBHOW MTO3HABATEILHON JAEATEIbHOCTH 00yJarOIUXCs, YTO OUYEHb BaYKHO IPU
o0ydenuu aereit ¢ 3P, 11t KOTOPBIX XapaKTEPHO CHUIKEHUE TTO3HABATEILHON aKTHBHOCTH

N3ydyenne ¢u3nKu Ha YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs HAIPAaBJICHO Ha
JOCTH>KEHHE CIIEYIONIUX HeJIei:



- OCBOCHME 3HAHUN O MEXAaHUYECKUX, TETUIOBBIX, SJICKTPOMATHUTHBIX U KBAaHTOBBIX
SBJICHUSX; BEJIMUMHAX, XaPAKTEPUIYIOLUX 3TU SBJIEHHS; 3aKOHAX, KOTOPIM OHU MOAYUHSIOTCS;
METO/axX HAy4HOTO IMO3HAHMS MPHUPOJBI U (OPMHPOBAHHE HA STOW OCHOBE IMPEICTABICHUHA O
(bu3nyeckoil kKapTHHE MHpa;

— OBJIA/ICHUE YMEHUSIMH MPOBOAUTH HAOIIOJCHUS IPUPOTHBIX SBICHUH, ONTUCHIBATD
1 00001IaTh pe3yinbTaThl HAOMIOJCHNUH, UCTIONB30BaTh MPOCThIE U3MEPHUTEIbHBIE TPUOOPHI IS
u3ydeHus: (PU3NYECKUX SIBJICHUH; MPEACTaBIATh pe3yJbTaTbl HAOIIOACHUN MM U3MEPEHHUH ¢
NOMOIIBI0 TaONMI, TpadUKOB M BBIABIATH HA 3TOM OCHOBE AMIIMPHYECKHE 3aBHCHUMOCTH;
IPUMEHATh IOJIY4YEHHbIE 3HaHMUA A OOBSCHEHUS pa3HOOOpa3HbIX HPUPOAHBIX SIBICHUM U
IIPOLIECCOB, MPUHLMUIOB JEHCTBUS BaXXHEHIIMX TEXHUYECKUX YCTPOWCTB, [UIsl pPELIEHUs
bu3nyeckux 3anay;

— pa3sBUTHE II03HABATEIBHBIX MHTEPECOB, WHTEIUICEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEH, CAMOCTOSITEILHOCTH B IPHOOPETEHNN HOBBIX 3HAHUH, PH PEIICHUH (HU3NIECKUX
3aJjad M BBINOJIHEHMHM  SKCIIEPUMEHTAJIBHBIX  HCCIEAOBAaHMM C  HCHOJIb30BAHHUEM
UH(POPMALIMOHHBIX TEXHOJIOTHI;

- BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXKHOCTM IIO3HAHUS 3aKOHOB IPHPOJBI, B
HEOOXOJMMOCTH Pa3yMHOIO HCIOJb30BAHUS JOCTHXKEHMH HAyKM M TEXHOJIOTUH  JJs
JABHEHIIET0 Pa3BUTHS YEIIOBEUECKOTO OOIECTBAa, YBAKEHHS K TBOPIAM HAYKH U TEXHUKH;
OTHOILEHMS K (PU3MKE KaK K 3JIEMEHTY 00I1[e4eI0BEYECKON KYIbTYPBbI;

- UCIIOJIb30BAaHUE IOJIYYEHHBIX 3HAHUW U YMEHHMM A pElleHUs MPaKTUYECKUX
3aJa4 TOBCEIHEBHOHN JKU3HHU, oOecreueHus Oe30MacHOCTH CBOEH JKM3HHW, PpaIlMOHAIBLHOTO
IPUPOJIONIOIB30BAHUS U OXPaHbl OKPYXKAIOILEH Cpe/ibl.

JlocTuKeHue MOCTaBICHHOM 11€JIM 00€eCTIeYnBAETCs PELICHUEM CJIeYIOIMX 3a1a4:

- 3HakoMcTBO oOyuwaromuxcst ¢ 3[IP ¢ Meromamu wucciaenoBaHus OOBEKTOB U
SIBJICHUH IPUPOABI;

- NpUOOpeTeHNEe 3HAHMW O MEXaHWYECKUX, TEIJIOBBIX, AJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX SIBJICHUSX, (GPU3NIECKUX BETMYMHAX, XapPAKTEPHU3YIOIINX 3TH SBICHUS;

- (dopmHpoBaHUe yMEHU HAOMIOAATh NMPUPOJHBIEC SIBICHUS U BBINOJHATH OIMbITHI,
nabopatopHble  paOOTBl M AKCHEPUMEHTAIbHBIE  HCCIEJOBaHMS C  HCIOJIb30BAHUEM
U3MEPUTENIBHBIX MPUOOPOB, NIMPOKO MPUMEHSIEMBIX B IPAKTHUECKON KU3HHU;

- OBJIaJICHUE TaKUMHU TMOHATUSMH, KaK HPUPOJHOE SBJICHHUE, SMIIMPUYECKU
YCTaHOBJEHHbIM  (akr, Tmpobiema, THUIOTe3a, TEOPETHUYECKUH  BBIBOJA,  PE3yJIbTaT
HKCIIEPUMEHTAIBHOM MTPOBEPKH;

- NOHMMaHWE OTJIMYMN HAYYHBIX JaHHBIX OT HEMPOBEpPEeHHOW WH(OpPMaINH,
[EHHOCTH HAayKH Ui YIOBJIECTBOPEHHs] OBITOBBIX, NPOM3BOJICTBEHHBIX M KYJIbTYPHBIX
notpeOHOCTEH yenoBeka.

YMK aBropckast mporpamMma yuedHoro npenmMera «®duzuka» A.B.Ilepeimkun, H.B.
®unonosud, E.M. I'yrHuk

B ydeOHOM muiaHe, 3a cYeT YacoB 00S3aTeNbHOM YacTH, Ha OCBOEHUE YYEOHOTO
npeamera «®dusnka» Ha YpoBHE OCHOBHOrO o0Iiero obpasoBanus orBoautcs 204 wyaca u3
pacuera: 68 gacoB — 7 kiacc, 68 yacoB — 8 kiacc, 68 gacoB — 9 kimacc.

IlnannpyemMble pe3y/ibTaThbl:

TpeboBanus Kk MpeIMETHBIM pe3yibTaTtam odydatronuxcs ¢ 3I1P B yacTu UTOroBBIX
JOCTHKEHUH K MOMEHTY 3aBeplIeHHs] 00ydeHHsI Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs
MOJTHOCTBIO COOTBETCTBYIOT TPEOOBAHUSM K MIPEMETHBIM pPe3yJbTaTaM Ui 00y4Yaromuxcs 1o
OCHOBHOM 00pa30BaTEILHON MPOTpaMMe, He UMEIOIINX OTPAHUYEHUH TI0 BO3MOKHOCTSIM
3/10pPOBBA.

JInyHOCTHBIE pPe3yJIbTAThI:

° C(I)OpMI/IpOBaHHOCTB MO3HAaBATCIIbHBIX CCTCCTBCHHOHAYYHBIX HUHTCPCCOB HAa OCHOBC
Pa3BUTHS MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydarmumxcs;



e yOEXJCHHOCTh B BO3MOXKHOCTU IMO3HAHUS MPHUPOJBI, B HEOOXOAMMOCTH Pa3yMHOIO
MCIIOJIb30BaHUs JOCTH)KCHUN HAYKH M TEXHOJIOTUM IS NaJbHEHILEro pa3BUTHUS YEIOBEYECKOTO
o0miecTBa, yBaXCHHE K TBOPIIAM HAayKH M TEXHUKH, OTHOIICHHE K (U3HMKE KaK 3JIEMEHTY
00111€4esI0BEYECKON KYJIbTYpPHI;

® CaMOCTOSITEJIbHOCTh B NPUOOPETEHHMH HOBBIX E€CTECTBEHHOHAYYHBIX 3HAHUNA H
IIPAaKTUYECKUX YMECHUH.

MeranpeamMeTrHbie pe3yJIbTaThl

Pezynamuenuvie:

® CaMOCTOSITENILHO OIpPENesITh IeM ECTECTBEHHOHAYYHOTO0 OOYYCHHs, CTaBUTh U
(dbopMyIUpOBaTh HOBEIC 3a7]a4i B yueOe ¥ NO3HABATEIBHOU JAEITEILHOCTH, Pa3BUBATh MOTHBBI U
HMHTEPECHI CBOCH MO3HABATEILHOU JI€SITEILHOCTH;

® CaMOCTOSITENILHO  ITUIAHUPOBATh TMYTH  JOCTHXKCHHS Teled B (U3HUYECKUX
IKCIIEPUMEHTAX, B TOM YHUCJIC aTbTepHATHUBHBIC, OCO3HAHHO BBHIOMpATh Hanboiee Y3PpPEeKTUBHBIC
CrocoObl peieHus y4eOHbIX U TT03HABATEeIbHBIX 3a7a4;

® COOTHOCHUTHb CBOM TMPAKTHYECKUE JICUCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMu,
OCYILECTBJISATh KOHTPOJIb CBOEH JIESITENBHOCTH B MPOLIECCE JOCTUKEHUS PE3YJIbTaTa, ONPEAEIIAThH
CrocoObl IEUCTBUN B paMKaxX MPEJIONKEHHBIX YCIOBUH M TpeOOBaHUN, KOPPEKTHUPOBATH CBOU
JICUCTBUSA B COOTBETCTBUU C U3MEHSIOLIECHCS CUTyallueH;

® OIICHUBATh MPABWIBHOCTh BBIMOJIHEHUS OSKCIEPUMEHTAIBLHOM Yy4eOHOW 3amauw,
COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHHUS;

® BJAJICHUE OCHOBAMHU CAMOKOHTpPOJS, CaMOOIICHKHM, TPUHATHS PEUICHUH U
OCYIIIECTBIICHUSI OCO3HAHHOTO BBIOOpA B Y4eOHOI U 1M03HABATEIbHON ACSITEILHOCTH.

Kommynuxamuenwie:

® OpraHM30BBIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTEIEM
U CBEPCTHUKAMH B MpOILECCe 3aHATHI (PU3UKOIA;

® OCO3HAaHHO WUCIIOJb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C  3ajadyeud
KOMMYHUKAITUU JJI BRIPAKEHHSI CBOMX YYBCTB, MBICTIEH M MOTPEOHOCTEH VISl TUTAHUPOBAHUS U
pEryJsiuu CBOEH AESTENbHOCTH;

e [[eJICHANpaBJICHHO MCKaThb M  HUCIOJB30BaTh  HMHPOPMAIMOHHBIE  PECYPCHI,
HEOOXOUMBIE JIJIsl pEIIeHUs YUYCOHBIX U MPAKTHYECKUX (PU3UUECKUX 3a]1ad C TIOMOIIBIO CPEACTB
HKT.

Ilo3nasamenvHuie:

e omnpeaensaTh GU3NYECKUE MOHATHUS, CO3/IaBaTh OOOOIICHHs, YCTaHABIUBATh aHAIIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHHS U KPUTEPUH JUIsS KIacCHU(pUKAIIUH,
yCTaHaBIWBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE  PaCCYXKJICHHE,
YMO3aKJIIOueHHEe (MHIYKTUBHOE, JEAYKTUBHOE, [10 aHAJIOTUH) U JIeJIaTh BBIBOJIbI;

® CO03/1aBaTh, MPUMEHATHh U MPEOOPA30BHIBATh 3HAKH W CHUMBOJIBI, MOJIETH M CXEMBI JIJIs
penieHus: yueOHbIX U MTO3HABATEIIbHBIX 3a/1a4.

® HAXOAWTh B TeKCTe TpeOyemyro HHQpOpMAIUiO (B COOTBETCTBUU C IIETSMHU CBOEH
JIEATEILHOCTH ),

® YCTaHABIMBATh B3aUMOCBS3b OIHUCAHHBIX B TEKCTe (PU3MUECKUX SBICHUH U
MIPOLECCOB.

IIpeameTrnbie pe3yabTarbl. B pesynprate ocBoeHuss ydeOHOro mnpemmera «Duszukay
oOyuatomuecsi ¢ 3[IP pa3BuBarOT MpeacTaBIeHUS O 3aKOHOMEPHOW CBSI3M W TO3HABAEMOCTH
SIBJICHUU TMPUPOJIBI, O CUCTEMOOOpa3yromeld poiu (GU3UKU ISl pa3BUTHS JPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJOTHH, O TTOCTOSHHOM TMPOIECCE IBOMIONUU (PU3NIECKUX 3HAHUU U HX
poOJIi B IEIOCTHOM €CTECTBEHHOHAYYHOM KapTWHE MHpa; (POPMUPYIOT OCHOBBI HAyYHOTO
MHUPOBO33PEHHUSI B PE3yJbTaTe OCBOCHUS 3HAHWUW O BHJIAX MaTEPHUH, IBIKEHUM KaK CIIOCO0e
CYyIIIECTBOBaHUSI MaTepHH, O (PU3MUECKOM CYIIHOCTH SBJICHUM MPUPOJBI U O (yHIaAMEHTAIBHBIX
3aKOHaX (PU3UKH.



Buinycknuk nayuumcs:

e coOmogaTte mpaBmia OE30MACHOCTM M OXpaHbl TpyJda HpU padoTe C y4EOHBIM H
71a00paTOPHBIM 000PYIOBaHUEM;

® [IOHMMATh CMBICI OCHOBHBIX (PU3NYECKUX TEPMHHOB: (hU3MUECKOE TeJ0, PU3HIECKOe
sBJIeHUE, (PU3MUECKas BEIINYNHA, SANHHUIIEI U3MEPECHNUS;

® pacrmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PpEIIUTh NPU TOMOIIM (PU3UUECKUX
MCTOHOB; AaHAJIM3UPOBATH OTACIBHBIC 3TAIlbl IIPOBCACHUA I/ICCHG,[[OBaHI/Iﬁ U UHTCPHOPCTUPOBATH
pe3yJIbTaThl HAOMIOJCHUH U OIIBITOB;

° CTaBUTBh OIIBITHI IIO HMCCICAOBAaHHIO (1)I/I3I/ILICCKI/IX SIBJICHUN WIIN (1)I/ISI/I‘ICCKI/IX CBOMCTB

Tesn 0e3 HWCMOIb30BaHUS TPSAMBIX H3MEPEHH; Mpu 3ToM (GOpMyJIHMpoBaTh MpolieMy/3anady
y4eOHOTO PKCIIEPUMEHTA; COOMpPaTh YCTAaHOBKY M3 NPEIUIOKEHHOTO 000pYZI0BaHMUS; HPOBOANUTD

onbIT U popmymuposats BEIBOJBI (I[Ipumeuanue. Ilpu nposeneHnn uccieaoBaHus GU3NUECKUX
SIBIICHUH M3MEPUTEIbHBIC TPUOOPHI UCIIOIB3YIOTCS JIUIIh KaK JATYUKA U3MEPECHHs (PH3UIEeCKIX
BEJIMYMH. 3alUCH TIOKA3aHHUI TMPSIMBIX H3MEPEHUI B 3TOM Cliy4ae He TpeOyercsi.);

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIYYCHUU HAYYHOU WH(OpMALIUK;

® [IPOBOJUTH MPSAMbIC HU3MEPEeHMS] (U3MYECKUX BEIMYHMH: BpPEMS, PACCTOSHHE, Macca
Tena, o0beM, cuila, TEMIIEpaTypa, aTMOC(EepHOEe NaBJICHUE, BIAKHOCTh BO3/yXa, HAIMPSDKEHHE,
CWJIa TOKa, paJualuoOHHBIA (OH (C HCHOIB30BaHHMEM JO3MMETpa); HpPH 3TOM BHIOMpATh
ONTUMAIBHBIA CIIOCOO M3MEPEHUS U MCTOIB30BaTh MPOCTEHIITNE METO/IbI OIEHKH TOTPEIIHOCTEN
U3MEPEHU;

® TIPOBOJHTH WCCIECIOBAHUE 3aBUCHUMOCTEH (DU3MUECKHUX BEIUYHH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUM: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY (10 MPEIJI0KEHHOW MHCTPYKIIUN),
bukcupoBaTh pe3yabTaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3UYECKHX BEIMYMH B BUAE TAaONHIl U
rpaduKoOB, eJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHHS,

® TPOBOAWTH KOCBEHHBIE U3MEpeHHs] (U3MUECKUX BEIWYUH: TPH BBITOIHEHUU
U3MEpEeHNil cobupaTh SKCIEPUMEHTANIFHYIO YCTaHOBKY, CIEAys MPEIIOKEHHOW WHCTPYKIUH,
BBIYHCIIATH 3HAYEHNE BEJIMYUHBI M aHATM3UPOBATh MOJIYYEHHBIE PE3yJIbTAThI C YU€TOM 33JIaHHON
TOYHOCTU U3MEPEHUII;

® AHAJTU3MPOBATH CUTYallUH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HABaTh B HUX
MPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SBICHUNW WM 3aKOHOMEPHOCTEH U TMPUMEHSTh
UMEIOIITUECs 3HAHUS 71 X O0BSICHEHHUS;

® [IOHMMAaTh MPHUHIUIBI JACHUCTBUS MAaIllMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB,
YCJIOBHS X 0€3011aCHOTO UCIIOJIH30BAaHHUS B IIOBCETHEBHOM JKU3HH;

® UCMOJB30BaTh MPHU BHITIOJHEHUH YUYE€OHBIX 3a7ad HAyYHO-TIOMYISPHYIO JTUTEPATypy O
(bu3NYECKUX SIBICHUAX, CIIPABOYHBIE MaTepUabl, pecypchl IHTepHeT.

Mexannuyeckue siBJeHHsI

Buinycknux nayuumes:

® pacrmo3HaBaTh MEXAaHWYECKHE SIBJICHUS M OOBACHITH Ha OCHOBE MMEIOIINUXCS 3HAHUU
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS 3THX SBJICHUI: paBHOMEPHOE U HEPABHOMEPHOE
JBIDKCHHUE, PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE, OTHOCHUTEIHHOCTH
MEXaHMYECKOTO JIBIXKEHUS, CBOOOHOE TaJICHHE Tell, PABHOMEPHOE JBHKEHHE MO0 OKPYKHOCTH,
WHEPIHS, B3aUMOJICHCTBUE TEJl, PEaKTHBHOE JBIDKEHHUE, Iepeava JaBJICHUS TBEPIABIMU TEIIaMU,
KUAKOCTSAMH WM Ta3aMu, aTMoc(epHOe NIaBlieHUE, TIaBaHWE TeJ, PAaBHOBECHE TBEPJIbIX Te,
UMEIOLINX 3aKpelJIeHHYI0 OCh BpallleHUs, KojiedaTeabHOE [BUKEHHE, PE30HAHC, BOJHOBOE
JBUXKEHHE (3BYK);

® ONUCHIBATH M0 IJIAHY W3YYEHHBIC CBOMCTBA TNl K MEXaHUYECKUE SIBJICHUS, UCIIONb3YS
(buznyecKkue BETUYUHBL: MyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Mepro1 o0palleHns, Macca
TeJa, TUIOTHOCTh BELIECTBA, CUja (CHJIa TSXKECTHU, CUJIa YNPYTOCTH, CUJa TPEHHs ), JaBJICHUE,
UMIYJIbC TeJla, KUHETUYEeCKash HHEprusi, NOTEHLHUalbHas SHEpPrusi, MexaHudeckas padora,
Mexanudeckas MomrHocTh, KIIJ| mpu coBepmieHun pabOThl ¢ HCHOIB30BAHUEM IPOCTOTO
MeXaHHU3Ma, CHJIa TPEHUs], aMIUINTY/1a, IEPHOJ] U YacToTa KojeOaHuM, UIMHA BOJIHBI U CKOPOCTb



€e paclpoCTpaHeHMs; NpU ONUCAHUM TPABWIBHO TPAKTOBaTh (PU3UUYECKUN  CMBICTT
UCMONb3YEMBbIX BEJIMYMH, MX OOO3HAYEHHUsS W EIUHUIBI H3MEPEHHs, HaXOAUTh (OPMYIIbI
(OJIB3YSICh CIIPABOYHBIMHM MaTE€pHallaMH), CBS3BIBAIOIINE TAHHYI (H3UYECKYIO BEIHYHUHY C
JPYTUMH BEJIMYMHAMMU, BBIYUCIATH 3HAUCHUE (PU3NYECKOIN BEJTMUNHBL;

e aHAJIM3UPOBaTh (IO IJIaHY) CBOWCTBA TEJI, MEXAHUYECKUE SIBICHHUS U IIPOLECCHI,
UCTONB3Yysl (PU3NYECKHE 3aKOHBI: 3aKOH COXPAaHEHMsI 3HEPrHH, 3aKOH BCEMHMPHOIO TATOTEHUS,
IOPUHLMII CYNEpHNO3ULMU CUl (HaxoxaeHue paBHoueicTByromend cuibsl), I, II u III 3akoHsI
HeroToHa, 3aKOH COXpaHEHUs UMILYyJbCa, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena; Nnpu
3TOM PA3IMYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MATEMAaTHUECKOE BBIPAXKEHHE;

® pasnuuyaThb OCHOBHBIE INPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJeNel: MaTephaabHast
TOYKA, NHEPLHMAIIbHAS CUCTEMA OTCUETA,

® pemath 33a4M, UCTIOIB3Ys (PU3NYECKHE 3aKOHBI (3aKOH COXPAaHEHHs SHEPIHH, 3aKOH
BCEMHUPHOI'O TArOTeHUs, npuHuun cyneprnosummu cwi, I, II m III 3akonsl HeroTOHA, 3aK0oH
COXpaHeHMsI HMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Hopmyisl,
CBSI3bIBAIOIME (DU3MUYECKUE BEIWYHMHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Tena, IJIOTHOCTh
BELIECTBA, CUJA, JABJICHHUE, UMIIYJIbC TEla, KUHETUYECKAasl HHEPrus, MOTEHIUaJIbHAs JHEPrud,
MexaHuuyeckas pabora, mexaHuyeckas mouHoctb, KIIJ[ mpocroro mexaHusma, cuiia TpEHUs
CKOJIBXKEHUS, KO3 PULIMEHT TpeHus, aMILIUTY/1a, IEpUOJ U YacToTa KoJeOaHuil, UIMHA BOJIHBI U
CKOpPOCTb €€ PpacIpOCTPAHEHUs): Ha OCHOBE AaHAIM3a YCIOBMs 3a/la4M 3allUChIBATh KpaTKOe
yCIIOBHE, BBIIEIATH (U3NYECKUE BEIMYMHBI, 3aKOHBI M (OPMYNbI, HEOOXOIUMBbIE Ui €€
pelIeHusi, TPOBOJUTh PAcCUeThl U OLEHHBATH PEATbHOCTh MOJNYYEHHOTO 3HAYCHHS (PU3UIECKOM
BEJIMYMHBI.

TenJioBbie sABJICHUA

Buinyckuux nayuumes:

® DpAacllO3HaBaTh TEIUIOBBIE SBJIEHHUS U OOBICHATH Ha 0a3e HUMEIOLMXCA 3HAHUUN
OCHOBHBIE CBOICTBa WJIM YCJIOBHS MPOTEKAHUS ITHUX sBICHUN: nuddy3us, nu3MeHeHue odbema
TeJ MpH HarpeBaHUM (OXJIAXJAEHUH), OONbIIas CXKUMAEMOCThb Ia30B, Majas CXUMAaeMOCThb
JKUJKOCTEH W TBEPABIX TeEJ; TEIJIOBOE PAaBHOBECHE, UCIAPEHUE, KOHACHCALMS, IUIABICHHE,
KpUCTANIU3alMsl, KUIIEHHE, BIAXKHOCTh BO3[yXa, pa3jMyHble CHOCOOBI Termonepesadn
(TEenIonpoBOHOCTh, KOHBEKIUS, U3IyYE€HUE), arperaTHble COCTOSIHUS BELIECTBa, MOTJIOUICHHUE
DHEPIrUM IIPU HCIIAPEHUU KUAKOCTH U BBIIEIEHUE €€ IPU KOHACHCALMM Iapa, 3aBUCUMOCTH
TEMIIepaTyphl KAIIEHUS OT JaBJICHUS;

® ONUCHIBaTH (IO IUIaHY) M3YyYCHHbIE CBOICTBA TENM M TEIUIOBBIC SIBIECHUS, UCHOJb3Ys
¢u3nyeckrue BEIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPrus, TeMIeparypa, yJelbHas
TEIUIOEMKOCTb BEILECTBA, yJe/IbHAs TEIIOTa IUIaBJICHUs, y/AeIbHAs TEIUIOTa NapooOpa3oBaHMUs,
ylenbHas TeIUIOTa CropaHds TOIUIMBA, KOA(PQUIMEHT TI0JIE3HOTO JEWCTBUS TEIIOBOTO
JBUTATENS; IPU ONMUCAHUM MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BEJTUYHH,
uX 0003HAUEHUS M EIUHMIBI HM3MEpPEHMs, HaXoAuTh (OpPMYNbl (UCHONB3Ysl CIPABOYHYIO
JUTEpaTypy), CBA3BIBAIOIIME JaHHYIO (QHU3WYECKYI0 BEIMYUHY C JAPYTMMH BEITUYMHAMU,
BBIYUCIIATH 3HaUEHHE (PU3NYECKON BETMUHHBI,

e aHaAJIM3HUPOBAThH (10 MJIaHY) CBOWCTBA TEJ, TEIJIOBBIE SBJICHUS U MPOIECCHI, UCTIOIb3Ys
OCHOBHBIE IIOJIOXKEHUS ATOMHO-MOJIEKYJSIPHOIO YYEHHMsI O CTPOCHUMM BEUIECTBA M 3aKOH
COXpaHEHHUs] DHEPIUH;

® paziIUyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (U3NYECKUX MOJENEeH CTPOEHMs ra3os,
KUIKOCTEN U TBEPIBIX TEIT;

® IMPUBOJIUTH MNPUMEPHl MPAKTUYECKOTO HCMONb30BaHUS (U3UUYECKUX 3HAHUH O
TEIJIOBBIX SIBJICHUSAX;

® pemarh 3a/1add, UCIOJb3ys 3aKOH COXPAHEHWs SHEPruU B TEIUIOBBIX MpoLEccax U
dopMynbl, CBs3bIBaIOIIME (U3UUYECKUE BEIMUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIeparypa,
yaenbHas TEIUIOEMKOCTh BEHIECTBA, YAEIbHAs TEIUIOTA IUIABJICHHSA, YJelbHas TEIIOTa
napooOpa3zoBaHus, yAeIbHas TEIJIOTa CTOPaHMUs TOIUIMBA, KOA(PQUIMEHT IOJIE3HOTO ACHCTBUS
TEIUIOBOI'O JIBUraTess): Ha OCHOBE aHajM3a YCIOBMs 3aJaud 3alKChiBaTh KpaTKoe YCIIOBHE,



BBIJICNIATE (PU3WYECKHE BEIMYUHBI, 3aKOHBI M (OPMYIIbI, HEOOXOAMMBIE [UII €€ pPELICHHUS,
MIPOBOAMTDH PAcUeThl U OLIEHWBATH PEAIbHOCTD MOJyYEHHOT0 3HaUYeHUs (PU3HUECKON BEIUYNHBI.

JJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS

Buinycknux nayuumces:

® paCroO3HaBaTh AJIEKTPOMATHUTHBIE SIBJICHUS M OOBACHATH HAa OCHOBE HMEIOIIUXCS
3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBUSA IPOTEKAHUS STUX SBJICHHI: 3JEKTpU3aLMsA Tell,
B3aMMOJICMCTBUE 3apsAJ0B, AJIEKTPUYECKUH TOK M €ro JEHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE), B3aUMO/JICIICTBIE MAarHUTOB, AIEKTPOMAarHuTHAsT MHAYKLUS, AeHCTBUE MarHUTHOTO
[oJii Ha IPOBOAHMK C TOKOM M Ha JBIXKYILIYIOCS 3apsOKEHHYIO 4YacTHIy, JeHCTBUE
3JIEKTPUYECKOTO TOJI Ha 3apsKEHHYIO YacTHUIy, 3JE€KTPOMAarHUTHBIE BOJIHBI, IPSIMOJIMHEWHOE
pacnpocTpaHEHHE CBETA, OTPAKEHUE U IPEJIOMIICHUE CBETA, IUCIIEPCUS CBETA;

® COCTaBJAThH (IO MHCTPYKIIMH) CXEMBbI JJIEKTPUUYECKHUX LIeTIel C MOCIe0BaTeIbHBIM U
napajuleIbHBIM COCAMHEHHEM DJIEMEHTOB, pasiinyas yCJIOBHbIE O0OO3HAYEHHUS JJIEMEHTOB
AIIEKTPUYECKUX Leneil (MCTOYHUK TOKa, KJIOY, PE3UCTOp, PEOocTaT, JaMIOuKa, aMmIepMeTp,
BOJIBTMETD);

® JCIOJb30BaTh ONTHYECKUE CXEMBI JUIsl IOCTPOCHUS N300paKEHUN B IJIOCKOM 3€pKajie
U coOuparoIei JTnH3e;

e omuchiBaTh (MO IUIAHY) M3y4YEHHBbIE CBOMCTBA TENl W AJIEKTPOMATHUTHBIC SIBICHUS,
UCIIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUUECKUN 3apsi, Cuila TOKa, JIIEKTPUYECKOe
HaIpPsDKEHUE, SJIEKTPUYECKOE CONPOTHUBIIEHUE, YAEIbHOE CONPOTHUBIIEHUE BEIECTBA, padboTa
ANEKTPUYECKOTO TOJs, MOIIHOCTh TOKa, (POKYCHOE paccTOSHME M OINTHYecKas CHIla JIMH3BIL,
CKOPOCTbh 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa; IPU ONUCAHUM BEPHO
TPakTOBaTh (U3MUYECKUN CMBICI HCIONb3YEMbIX BEIMYMH, WX OOO3HAYCHHsS] U EIUHUIIBI
U3MEpPEHUs; HaXOAUTh (OPMYIBI (HCIIONB3YS CIPABOYHYIO JIUTEPATYPY), CBSI3BIBAIOIINE TAHHYIO
bu3nYeCcKyI0 BEIMYUHY C IPYTUMU BEIUYUHAMU;

® aHAJIM3UPOBATH (10 IUIAHY) CBOMCTBA TeEJl, AJIEKTPOMArHUTHBIE SIBJICHUS U MPOLECCHI,
UCIOJIB3YS (PU3NYECKHE 3aKOHBI: 3aKOH COXPAHEHMs 3JEKTPUUYECKOTo 3apsijia, 3akoH Oma Juist
ydacTka Lenu, 3akoH /[xoyinsa-JIeHna, 3aKkoH NpsSMOJIMHEHHOTO paclpOCTPAHEHUs CBETA, 3aKOH
OTpaKEHUsI CBETA, 3aKOH IPEJIOMJICHHUS! CBETA; IIPU ATOM pPazINyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAIKEHUE;

® [PUBOJUTH NPUMEPHl MPAKTUYECKOTO HCHOIb30BaHUS (U3MUECKUX 3HAHUU O
AIIEKTPOMAarHUTHBIX SIBJICHMSIX;

® peraTh 3a/1a4M, UCTIONb3Ys PU3NUECKUe 3aKOHBI (3akoH OMa 11 yJacTKa [eMnH, 3aKOH
Jlxoynsa-JIeHna, 3aKOH NPSIMOJIMHEHHOTO PAacIpOCTPAHEHUS CBETa, 3aKOH OTPAXECHMs CBETA,
3aKOH TMPETOMJICHHsI CBeTa) W (HOPMYJIbI, CBS3bIBAIONINE (PU3MYECKUE BEJIMYMHBI (CHJIa TOKa,
IIEKTPUYECKOE HANPSDKEHUE, DJJIEKTPUYECKOE COIPOTUBIIEHHUE, YIEIbHOE CONPOTHUBIICHUE
BElIECTBa, paboTa MEKTPUUYECKOTO MOJIsl, MOIIIHOCTh TOKA, (POKYCHOE pPacCTOSTHUE M ONTUYECKas
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMAarHMTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, (OPMYIIbI
pacueTa 3JIeKTPHYECKOr0 COMPOTHUBIICHHUS IPH MOCIIEA0BATEILHOM U NAapauIeIbHOM COEIMHEHUN
IPOBOJHUKOB): Ha OCHOBE aHaJM3a YCJOBHUS 3a/a4M 3alMCBhIBATh KPAaTKOE YCIOBHUE, BBIIENSATH
¢buznyeckue BENWYUHBI, 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIE JJIsi €€ pPELIeHHUs, MPOBOIUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYeHUs (PU3HMUECKON BETMYMHBI.

KBanToBbI€ siBJICHUS

Buinycknux nayuumes:

® pAacro3HaBaTh KBAaHTOBBIC SBJIEHUS M OOBSACHATH HAa OCHOBE HMEIOLIMXCA 3HAHUUI
OCHOBHbIE CBOWCTBA WMJIM YCIIOBHUSI MPOTEKAaHUS TUX SIBICHUI: €CTECTBEHHAs U MCKYCCTBEHHAas
pPalMOaKTUBHOCTb, O-, - W Y-U3Iy4YEeHHUs, BOSHUKHOBEHHME JIMHEHUYATOrO CIEKTpa H3ITydeHHUs
aToMma;

e ONUCHBaTh (MO IJIaHy) W3yYCHHbIC KBAHTOBBIC SIBICHHS, HCIONB3YS (pusnueckue
BEJIMUYMHBI: MAacCOBOE YHUCIIO, 3apsAI0BOE UMCIIO, MEPHO/ MoJlypacnaaa, SHeprus (JOTOHOB; MPHU
ONKCAaHUM TPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003HaYeHHs] M EIWHUIBI HM3MEPEHHUS; HaxoIuTh (OpMyNbl (HCIONb3Ys CIPABOYHbIE



MaTepHalbl), CBS3bIBAIOIIME MaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTMMH BEIMYHMHAMH,

BBIUMCIIATH 3HAU€HHE (DPU3UUYECKOM BETNYMHBL;

® aHAIM3UPOBATh IO IUIAHY KBAHTOBBIC SIBJICHUS, MCIONB3YS (DU3MYECKHE 3aKOHBI H
MOCTYJIaThl: 3aKOH COXPAHEHHs SHEPruu, 3aKOH COXpPAHEHHS 3JEKTPUUYECKOTO 3apsiaa, 3aKOH
COXpaHEHMsI MaCCOBOI'0 YMCJIA, 3aKOHOMEPHOCTH U3JIy4YEHMsI U MOIJIOIIEHUS CBETa aTOMOM, IIpU
STOM pa3nyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MaTeMaTHUYECKOE BhIPAKECHHUE;

® Dpa3IMyaThb OCHOBHBIC NPU3HAKHM IJJAHETAPHOW MOJEIM aToMa, HYKJIOHHOM MOJAEnu
ATOMHOTO $/1pa;

® [PUBOJUTH NIPUMEPHI MPOSIBICHUS B MNPUPOJIE U TMPAKTUYECKOTO HCIOIb30BAHUS
PaZOaKTUBHOCTH, SJICPHBIX U TEPMOSICPHBIX PEAKIINA, CIEKTPAILHOTO aHaIHN3a.

DJIeMeHTbI ACTPOHOMMH

Buinyckuux nayuumes:

e yKa3bplBaTh Ha3BaHMs IUIaHET COJHEYHOH CHUCTEMBI; pa3ivyaTh OCHOBHBIE NPU3HAKU
CYTOYHOTO BpalleHHus 3Be3AHOTO Heba, nBwkeHus Jlynpl, ColHIA ¥ TUIAHET OTHOCHTEIHHO
3BE3;

® [IOHMMATh PA3JIMYMSI MEXKAY TEIUOLEHTPUYECKOW M TI'€OLEHTPUUYECKON CUCTEMaMH
Mupa.

TpeGoBanus K NpeAMeTHBIM pe3yJIbTaTaM 0CBOeHHS YueOHOro npeamera « Du3nka,

pacnpejeeHHbIe 10 rogamM 00y4eHHs

Pesynbratel mo rogam GopMynupyroTcs MO MPUHIUIY H100aBIECHUS HOBBIX PE3YNbTaTOB
OT roja K roay (pesyibTaTbl OUYEPEIHOr0 rojia IO YMOJYAHUIO BKIIIOYAIOT PE3YIbTaThl
IPEIbIIYIINX JIET).

[IpenmeTHbie pe3ynbTaThl MO HWTOTaM MEPBOro rojaa H3ydeHUs ydeOHOro mpeamera
«Du3nKa» JOHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH YMEHUIA:

Mexanuueckue senenus
— pacro3HaBaThb MEXaHMYECKHE SIBICHUS M OOBACHATH NPHU TOMOIIM YYHUTENss Ha OCHOBE

UMEIOIUXCS 3HAaHWM OCHOBHBIE CBOWCTBA WM YCIIOBUS IIPOTEKAHUS OTUX SBIICHUN:
paBHOMEpPHOE U HEPaBHOMEPHOE IBMKEHHE, Meperadya [JaBieHHs TBEPAbIMU TEJIaMU,
KHUJIKOCTSIMU M ra3aMH, aTMOC(epHOe JaBjeHue, IJIaBaHUe Tell, pABHOBECHE TBEP/bIX Tell,
MMEIOIIUX 3aKPETJIEHHYIO OCh BPAILLECHUS;

— ONMCHIBaTh U3yYEHHbIE CBOMCTBA TNl U MEXaHWYECKUE SBJICHHS Ha OCHOBE IJIaHa/ MepeyHs
BOMPOCOB, UCHOJB3yd (hU3MUYECKHE BEIMUYMHBI: Macca Teja, IUIOTHOCTh BEIIECTBA, CUIIA
(cunma TsDKECTH, CHJIa YIPYTrOCTH, Cujia TPEHUs), NaBi€HHE, KHHETUYecKas »Heprus,
NOTEHIMAJIbHAsl PHEPrusi, MexaHudeckas paboTa, mexaHuueckas MourHocTh, KIIJ mpu
COBEpIIEHUH pPA0OTHl C UCIOJB30BAaHWEM MPOCTOIO MEXaHU3Ma, CHUJla TPEHUS; IpHU
ONMCAaHUM TPABWIBHO TPAKTOBaTh (PUIUUYECKUH CMBICI MCIOIb3YEMbIX BEIMYUH, MX
0003Ha4YEHUSI M €IMHHULIBI U3MEPEHMsS], HAXOIUTh HCIOJIb30BAaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYITMMH BEJIMYMHAMH, BBIYUCIATH 3HAUCHHE
(hbU3UIECKON BEITMYHHBI,

— aHaIM3MpOBAaTh IO TPEAJOKEHHOMY IUIaHy/ TEpedyHI0O BOIPOCOB CBOMCTBA  Ted,
MEXaHUYECKHE SBIIEHUS U TMPOIIECCHI, UCTIONb3Ys (PU3NYECKUE 3aKOHBI: 3aKOH COXpPaHEHHS
SHEPruM, NPUHLHUI CYNEPIIO3ULUN CHUJI (HAXOXIECHUE PAaBHOAEHCTBYIOIIEW CHIIBI), 3aKOH
I'yka, 3axkon Ilackans, 3akoH Apxumena; Mpu 3TOM paziudaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €ro MaTeMaTU4YeCKOe BBIPAKEHHUE UCTIONb3Ys HArJIAIHBINA 00pasia;

— pemaTh 3aJadyd IO aJrOpUTMY, HUCHOJIB3yd (U3NYECKHE 3aKOHBI (3aKOH COXpPaHEHHS
sHeprum, 3akoH Ilackans, 3akoH Apxumesna) u (GoOpMyIbl, CBS3BIBAIONINE (PU3HUECKHE
BEJIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, INIOTHOCTh BEIIECTBa, CUJla, JaBlieHHE,
KMHETUYeCKasi SHEprus, MOTEHIUalbHAs JHEpPrusi, MeXxaHuuyeckas paboTa, MexXxaHUYecKas
moturHocTh, KITJI mpocToro MexaHnusma, cujaa TPEHHsI CKOJIbXEHUS, KOOPPHUIIMEHT TPEHUs):
Ha OCHOBE aHallM3a YCJIOBUA 3a/ladll M TMPEAJIOKEHHOTO aJlfOpUTMa 3alUChIBaTh KpPaTKOE
yCJIOBHE, BBIICNATH [0 QJITOPUTMY (U3NUYECKUE BEIMYUHBI, 3aKOHBI U  (POPMYIIBL,
He0OXOIUMBIE JISl €€ PeUIeHHs], TPOBOAUTH PacyeThl 110 00pasily U ¢ OMOPON HA aJITOPUTM



Y OLEHUBATh PEATbHOCTDH MOJYYCHHOTO 3HAYCHHS (PU3NYECKON BETMUHHBI.

Tennogvie a6neHUs
pacro3HaBaTh TEIUIOBBIC SBJICHUS U OOBACHATH Ha 0a3e MMEIOUMXCS 3HAHWHA 110
IPEATI0KEHHOMY JITOPUTMY/ TIEPEUHIO BOIIPOCOB/ IJIaHy OCHOBHBIE CBOMCTBA MJIM YCIIOBUS
NPOTeKaHUs OTUX sABICHWN: 1uQy3us, H3MEHEHHEe o0beMa Tell MpH HarpeBaHUH
(oxmaxxeHnn), OoJbIIast CKMMAEMOCTh Ta30B, MaJlasi CKUMAEMOCTh JKUAKOCTEH U TBEPABIX
TEJI; arperaTHbIe COCTOSIHUS BEIIECTBA.

[TpenMeTHbIe pe3ynbTaThl MO WUTOraM BTOPOro roja HM3y4eHHs Y4eOHOro Impeamera

«Pu3nKa» JOIHKHBI OTPaXkaTh CPOPMUPOBAHHOCTH YMEHHIA:

Tennosvie sasrenus
pacrmo3HaBaTh TEIUIOBBIC SIBIICHUS W OOBSACHATH, Ha 0a3e UMEIONIMXCS 3HAHWWA 110
MIPEITIOKEHHOMY AJITOPUTMY/ TIEPEYHIO BOIIPOCOB/ TUIAHY OCHOBHBIC CBOWCTBA MJIM YCIOBHS
MPOTEKaHUs JTUX sABIeHUU: auddy3us, H3MEHEHHE oO0beMa Tel IpU HarpeBaHUH
(oxnaxxnenun ), OOMbINAs CKUMAEMOCTh Ta30B, Majas C)KUMAaEMOCTb KHIKOCTEH U TBEPJIbIX
TEJ; TEIUIOBOE pPaBHOBECHE, HCIIApEHWEe, KOHJACHCAIMS, IUIABJICHUE, KPHUCTAJUIA3AIus,
KHUIICHUE, BJIAXKHOCTh BO3/yXa, Pa3IMYHBIC CIOCOOBI TeIUIonepenadu (TerIonpOBOIHOCTD,
KOHBEKIIMSI, M3JIy4YCHHE), arperaTHble COCTOSHHUS BEIIECTBA, IMOTJIOIIEHUWE SHEPTUu IpHU
WCIIApEHUH KUJKOCTU U BBIICJICHUE €€ MPU KOHJICHCAIIUU M1apa, 3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUS OT JAaBJICHUS;
OIHMCHIBATH I10 IMEPEYHIO BOMPOCOB/ IUIAHY U3YYCHHBIC CBOMCTBA TEJ U TCTUIOBBIC SBJICHUS,
UCIIONIE3YSl  (PU3WYECKUE BEIWYHMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS OJHEPTHUS,
TEeMIIepaTypa, yAeabHasi TeIUIOEMKOCTh BEIIeCTBa, YAelbHas TEIIoTa IUIaBJICHUs, yaeIbHas
TEIIOTa TapooOpa3oBaHMsA, YAEIbHAs TEIUIOTa CropaHWs TOIUIHMBA, Ko3(dduument
MOJIC3HOTO JICKCTBUS TEIUIOBOIO JIBUTATENS; NPH ONUCAHWU IIPABUJIBHO TPAKTOBAThH
(U3HYECKUN CMBICT HCIIOJIb3yeMbIX BEIMYWH, UX O0O3HAYCHUS W CIUHUIBI U3MEPCHHS C
OTOpOM Ha CHpPaBOYHBIE MaTepHallbl, MCIOIb30BaTh (POPMYJIBI, CBS3BIBAIOIINE TaHHYIO
(DUBUYECKYI0 BEJIMYUHY C JPYTUMHU BEIWYMHAMH, BBIYHCIATH 3HAaYeHWE (PU3NUECKOU
BEJINYHMHEI,
aQHATM3UPOBATH MO TPEAT0KEHHOMY IUIaHy/ TIEPEUHIO BOIPOCOB CBOWMCTBA TEJ, TEIJIOBBIC
SIBJICHUS U TIPOIECCHI, UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYCHHS O
CTPOEHHUH BEILIECTBA U 3aKOH COXPaHEHUsI SHEPTUH;
paznuyaTh OCHOBHBIE MPU3HAKM W3YYCHHBIX (PU3MUECKUX MOJENed CTPOEHHUs Ta3o0B,
KUJKOCTEN U TBEPIBIX TET;
MPUBOJIUTH TPUMEPHl MPAKTHUECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM O TETIOBBIX
SIBIIGHUSIX 110 aHAJIOTUHU C 00pa3IoM;
pemars 3aadyd MO aJITOPUTMY, HCIOJB3yS 3aKOH COXPAHEHHS SHEPIHMH B TEIUIOBBIX
nporeccax U (QOpMyIibl, CBSI3BIBAIONINE (PU3NUYECKHE BETUYUHBI (KOJUYECTBO TEILIOTHI,
TeMIieparypa, yJaeiabHasi TeINIOEMKOCTh BEIIECTBA, y/leIbHas TEIUIOTa IJIaBJIEHUs, YAeIbHAas
TEIUIOTa TapooOpa3oBaHUs, yHaedbHAs TEIUIOTa CropaHusl TOIUTMBA, KOX(hdHUIHEHT
MOJIE3HOTO JIEHCTBUSl TEIUIOBOTO JBUTATENs): HAa OCHOBE aHalIM3a YCIOBUS 3aladdl U
MPEAJIOKEHHOMY QJITOPUTMY 3aIlMChIBaTh KPAaTKOE YCJIOBHE, BBIACIATH IO AITOPUTMY
(u3nyuecKre BETUYHUHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIEC TSl €€ PElIeHUs, TPOBOAUTH
pacyeTsl U OIICHUBATh PEATbHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3NUECKON BETHINHBI.

Onexmpuueckue u MazHumHvle A6/1eHUs.
pacro3HaBaTh JIEKTPOMArHUTHBIC SIBICHUS U OOBSCHATH MO TIEPEYHIO BOMPOCOB/ MUIaHY HA
OCHOBE MMEIOIIMXCSA 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUS ITUX SBJICHUM:
AJEKTPU3ALMS TN, B3aUMOJCUCTBUE 3apsiioB, JJIEKTPUUECKUH TOK M €ro JeHCTBHUS
(TeTuIoBOE, XMMHYECKOE, MAarHUTHOE), B3aWMOJICHCTBHE MAarHWUTOB, JJIEKTPOMArHUTHAS
WHIYKIUS, JEeWCTBHE MAarHUTHOTO TOJsi Ha MPOBOJAHMK C TOKOM M Ha JABWXYUIYIOCS
3apSOKCHHYIO YacTHILy, JACHCTBHE DJIEKTPUUYECKOTO TIOJISI Ha 3apsHKCHHYIO YacTHILy,
3JIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTPAKEHHUE U
MpEIOMJICHUE CBETA;



COCTABIIAATh MO O0pa3lly M MPEUIOKEHHOW HMHCTPYKIIMHM CXEMBI JJIEKTPHUECKUX Ierel ¢
IIOCJICZOBATEIbHBIM W IApAJUICIbHBIM COEAMHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHBIE
0003HAYCHHS TIEMEHTOB MEKTPUUECKUX LIeNei (MCTOYHUK TOKA, K04, PE3UCTOP, PEOCTar,
JIaMIIOYKa, aMIIEPMETP, BOJIIBTMETP);
UCIIOJIB30BATh, C TIOMOIIBIO YUUTENS, ONTUYECKHE CXEMBI JJIsl TOCTPOSHHS N300pakeH B
TUTOCKOM 3€pKajie M cOOMparomIe T1H3e;
OIIMCHIBATh 110 IIJIaHy U IIEPEYHIO BOIIPOCOB U3YYEHHBIE CBOMCTBA TEJI U AIEKTPOMAarHUTHBIE
ABJICHUSI, MCIOJB3YS (PU3MUECKUE BEIMYMHBL DJJICKTPUYECKMH 3apsa], CWila TOKa,
JJIEKTPUYECKOE HANPSIKEHHUE, IEKTPUYECKOE CONPOTUBIICHUE, YIEIbHOE COIPOTHBIICHUE
BEIIECTBA, PaboTa 3JIEKTPUYECKOro IOJs, MOLIHOCTh TOKa, (OKYCHOE pPACCTOSHUE U
ONTUYECKash CWJa JIMH3BI; IPH ONHUCAHUHM BEPHO TPAKTOBATh (PUIUUYECKUN CMBICI
UCHOJb3yEeMbIX BEJIMYMH, HX OO0OO3HAYEHUS W EAMHUIBl H3MEPEHUs C ONOpOd Ha
CIpaBOYHBIE MaTEpPHAJIBI, HCIIOJIB30BaTh (POPMYIIBI, CBSI3BIBAIOIINE JAAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJINYMHAMY;
aHAJTM3UPOBATh MO TUIaHY/ IEPEYHIO BOIPOCOB CBOMCTBA TEII, SJICKTPOMATHUTHBIC SBICHHUS
U TIPOLIECCHI, HUCTIONB3YsI (PU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3apsia,
3akoH Oma Ui ywacTka uemnu, 3akoH JDkoyns-JIeHna, 3akoH NPSAMOJIMHEHHOTO
pacIpoCTpaHEHHUsl CBETA, 3aKOH OTPAKEHHUs CBETA, 3aKOH IIPEJIIOMJICHUS CBETA; IPU ITOM
pas3nuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMAaTUUECKOE BhIPaXKECHUE;
NPUBOAWTH TPUMEpPHl  MPAKTUYECKOTO  HCIOJIB30BAaHUA  (PU3MUYECKUX 3HAHUH O
AJIEKTPOMAarHUTHBIX SIBJICHUSIX 110 aHAJIIOTMU U 110 00pa3Ly;
pemaTh 3a7ayl IO aJropuTMy, UCHONb3ys (pusnueckue 3akoHbl (3akoH Oma JuIsl yyacTka
uenu, 3akoH Jxoyisa-JIeHnma, 3aKOH NPSMOJIMHEMHOIO pAacIpOCTPAHEHHs CBETa, 3aKOH
OTpPaXCHHsSI CBETa, 3aKOH IPEJIOMJICHHS CBeTa) W (OPMYIIbI, CBA3BIBAIOLINE (PH3UUECKUE
BEIMYMHBI (CWJIa TOKA, 3JIEKTPUYECKOE HANpsHKEHUE, 3JIEKTPUUECKOe CONPOTHBIICHHE,
yEIbHOE CONpPOTUBJICHHE BEIIECTBA, paboTa AJIEKTPUYECKOTO IIOJS, MOIIHOCTb TOKa,
(oKyCcHOE pPACCTOSHUE M ONTHYECKas cuja JMH3bL, (OPMYJbl pacdera 3JIEKTPUYECKOTrO
COIPOTHUBIIEHUS MIPU MOCIEI0BATEILHOM U NapajuIeIbHOM COEAMHEHUU MPOBOJIHHUKOB): Ha
OCHOB€ aHAJIM3a YCIOBUA 3alauyd U IPEMIOKECHHOMY aJIrOPUTMY 3alMCBIBATh KPAaTKOE
yCIIOBUE, BBLACHATH 10 aNrOpUTMY (PU3MYECKHE BEIMYMHBI, 3aKOHBI U  (OpMYIbI,
HEOOXO/AMMBIE [UIs €€ pelleHHUs, NPOBOAUTH pacyeTbl U OLIEHUWBaTb pPEAIbHOCTb
MOJIYYEHHOT'0 3Ha4Y€HUs (PU3UUECKOI BEIINYNHBI.

Keanmosvie aenenus
aHAJIM3UPOBATh 110 TUIaHY/ MIEPEUHIO BOIIPOCOB KBAHTOBBIE SIBJIICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBI U ITOCTYJIAThI: 3aKOH COXPAaHEHHUsI JIEKTPUYECKOTO 3apsAJIa;
pas3inyaTh OCHOBHBIE IIPU3HAKM IUIAHETAPHOM MOJEIM aToMa, HYKJIOHHOM MOJEIU
aTOMHOTO s1/1pa.

[IpenmeTHble pe3ynbTaThl MO WUTOTaM TPeThero rofa H3yuyeHUs y4eOHOro mpeamera

«®Du3nKa» JOIHKHBI OTpaXkaTh CHOPMUPOBAHHOCTh YMEHUIA:

Mexanuueckue sgnenus

pacro3HaBaTh MEXaHUYECKHE SIBJICHHS U OOBACHITH TO TUIaHY/ TIEPEYHIO BOIMPOCOB Ha
OCHOBE UMEIOIIMXCSA 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ITUX SABJICHUM:
PaBHOMEPHOE M HEPABHOMEPHOE JBMIKEHHE, PABHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEHOE JIBM)KCHHE, OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBIDKCHHUS, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JBHKEHUE MO OKPYKHOCTH, MHEPLMS, B3aUMOJCUCTBUE TEI,
pEaKTHBHOE JIBIKCHHE, KOJIeOaTeIbHOE BIKEHUE, PE30HAHC, BOJITHOBOE JBIKEHNUE (3BYK);

OMKCHIBATh TO IUIaHY/ TMEPEYHI0 BOMPOCOB HM3yUYEHHBIC CBOMCTBA Tel U MEXAaHUYECKHE
SIBIIGHUSI, WCIIONB3yd (DU3MUECKUE BEIUYUHBI MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Mepuoa OOpallleHus, UMITYJIbC Tela, KWHETUYECKas SHEPTHs, MOTEHIWaIbHas SHEPTHUs,
MeXaHuueckas paboTa, MeXaHW4YecKas MOIIHOCTh, aMIUIHTY/Aa, NEpUOA U dYacToTa
KoJieOaHWH, JUIMHA BOJHBI M CKOPOCTh €€ PaCIpPOCTPAHCHHMs; MPH ONHUCAHUM TPABUIHHO
TPAaKTOBAaTh (DPU3MYUECKUI CMBICT HCIIONB3YEMBIX BEIUYHH, UX OOO3HAYCHHS] U CAMHUIIBI



M3MEpEHUs] C OMOpOil Ha CIpaBOYHBIC MaTepUalbl, HAXOMUTh (OPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, BBIUUCISATH 3HAUCHUE
(U3HYECKON BETUINHBL;
aHAJIM3UPOBATh MO IUIaHYy/ MEPEYHI0 BOIPOCOB CBOMCTBA TEJ, MEXaHUMYECKHUE SBIICHUS U
IPOIECChl, HCMONB3Yys (U3UYECKHE 3aKOHBI: 3aKOH COXPAaHEHHS HHEPruH, 3aKOH
BcemupHoro Tsarorenus, I, II u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS] MMITYJIbCA; MPHU
3TOM pa3InyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKCHHE;
pa3nuyaTth Ha 0a30BOM YPOBHE OCHOBHBIC MPU3HAKU HM3YYEHHBIX (U3MYECKUX MOJENCH:
MarepuaibHas TOUKa, UHEpLHaJIbHas CUCTEMA OTCUETA;
pemarh 3aJadd 1[0 alrOpUTMY, HUCHOIb3ysd (PU3NYECKHE 3aKOHBI (3aKOH COXPaHEHHS
SHEPIUH, 3aKOH BCEMHMPHOIO TArOTeHHUs, npuHumn cynepnosunuu cwi, I, I u III 3akonsI
HproToHa, 3aKOH coXpaHEeHHs HMIyNbca, 3aKoH ['yka,) u ¢GopMyIbl, CBS3bIBAIOLINE
¢usnveckue BeIMUYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, INIOTHOCTh BEILIECTBa,
CHWJIa, JJaBJICHHEe, UMITYJbC TeNa, aMIUIUTYAA, IEPHO]] U YacToTa KoieOaHu, NJTMHa BOJIHBI U
CKOPOCTb €€ pacIpOCTpPaHEHMs): Ha OCHOBE aHalM3a YCJIOBUS 3aJaud U alropuTMa
3aMMChIBaTh KPAaTKOE YCIOBHE, BBLACHATh (U3UYECKUE BEIUYUHBI, 3aKOHBI U (HOPMYIIBI,
HEOOXO/AMMBIE [UIS €€ peIIeHHs, INPOBOAWTH pacyeThl W OIECHWBATh pPEATBHOCTD
MOJIYYEHHOT0 3HA4YEHUS (PU3HUECKOI BEIIUYNHBI.

Dnekmpuueckue u MazHUmMHble A61E€HUS
pacrno3HaBaTh 3JEKTPOMArHUTHBIC SIBIICHUS U OOBSCHATH HA OCHOBE UMEIOIIUXCS 3HAHUH 110
IJIaHy/ TIEPEYHIO0 BOIIPOCOB OCHOBHBIE CBOWCTBA WUJIM YCJIOBHSI MPOTEKAHUS 3THUX SBICHUIL:
AJIEKTPpHU3aLMs TeEJl, B3aUMOJICUCTBUE 3apsiOB, BJEKTPUYECKHM TOK M €ro JICUCTBUA
(TermyoBoe, XMMHUYECKOE, MAarHUTHOE), B3aUMOJICHCTBHME MAarHUTOB, AJIEKTPOMArHUTHAs
UHIYKIMSI, JEHCTBUE MAarHUTHOTO IOJsI HAa INPOBOJHUK C TOKOM M Ha JBHKYLIYIOCS
3apSUKEHHYI0 4YacTHIly, JACHCTBUE SJIEKTPUYECKOrO IOJISI Ha 3apsDKEHHYH YacTUlly,
AJNIEKTPOMAarHUTHBIE BOJIHBI, TPSMOJIMHEHHOE paclpoOCTpaHEHHE CBETa, OTPaKEHUE U
IIPEIOMIIEHUE CBETA, JUCIIEPCUS CBETA;
OTMCHIBATh M0 MJIaHy/ NMEPEYHIO0 BOIPOCOB M3YUYEHHbIE CBOMCTBA TEN M 3JEKTPOMArHUTHBIE
SIBJIGHUS, UCHOJb3Ysl (U3NYECKUE BEIMUYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M YacTOTa CBETa; MPU ONHCAHMHM BEPHO TPAKTOBaTh (PU3MYECKH CMBICT
HCIOJIb3YEMBIX BEIMUYUH, UX 0003HAYEHUS U €IMHUIBI U3MEPEHUS; HAaXOUTh B CIIPAaBOYHOMN
nuTepatype (GOpMyIbI, CBS3BIBAIONINE JaHHYIO (DU3MUECKYI0 BEIMYHMHY C JAPYTUMHU
BEJIMYNHAMU;
pemiaTh 3a/1a4y 1o aNrOPUTMY, UCTIOIb3Ys (U3HUECKUEe 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
(bu3nuecKre BeJIMUYUHBI CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTa CBETA:
Ha OCHOBE aHaJlM3a YCJIOBUA 3a/layM 3alHUChIBaTh KPAaTKOE YCIOBHE, BBIIEIATH MO 00pasiy
(bu3nuecKkrue BeTUYHHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE NIJISl €€ PelIeHUs, TPOBOJAUTH
pacueTsl U OLICHUBATh PEAIbHOCTH IMOJTYYEHHOIO 3HaUeHUS! PU3NYECKON BETUUUHBI.

Keanmosvie aenenus
pacrno3HaBaTh KBaHTOBbIE SIBJICHMSI U OOBSACHATH MO IJIaHy/ IEPEYHI0 BOMPOCOB HA OCHOBE
UMEIOLUXCS 3HAaHUM OCHOBHBIE CBOWCTBA WJIM YCIIOBUS MPOTEKAaHUS OTUX SBJICHUMH:
€CTECTBEHHAss U MCKYCCTBEHHasl paMOaKTUBHOCTb, O-, B- U Y-M3JIy4yeHHs, BOSHUKHOBEHHE
JIMHENYaToro CreKTpa U3Iy4eHHs aToMa;
OMKCHIBATh IO TUIaHY/ TMEPEYHI0 BOMPOCOB HM3y4YEHHBIC KBAHTOBBIC SIBJICHUS, HCIONB3Ys
¢u3nvecKkre BeJIMYMHbBI: MAaCCOBOE YUCIIO, 3apsAA0BOE YHCIIO0, IEPUO]I TTOIYypacnaaa, SHeprus
(OTOHOB; MpPH ONHMCAHWU MPABUWIBHO TPAKTOBaTh (PU3MUECKHH CMBICH HUCIHOJIB3YEMBIX
BEJIMYMH, UX O00O3HAYCHHUS U EIUHUIBI U3MEPEHHs; HaXOIUTh B CIIPABOYHOU JHTEpaType
(GbopMyIbl, CBS3bIBAIOIIME JaHHYIO (GU3NYECKYI0 BEIMUMHY C JPYTUMH BEJIWYHHAMH,
BBIYHCIIATH 3HAYCHHE (DU3HUECKON BEIIMYNHBL;
aHAJIM3UPOBATh IO AJNTOPUTMY KBAHTOBBIC SIBJICHUS, HCIONb3Ys (U3NYECKUE 3aKOHBI U
IIOCTYJIAThI: 3aKOH COXPAHEHMsI SHEPTUHU, 3aKOH COXPAHEHUsI JIEKTPUUECKOT0 3apsia, 3aKOH
COXpaHEHHUs MacCOBOT0O YHCIIA, 3aKOHOMEPHOCTH U3JIYYEHHS U MOTJIOIIECHHS CBETa aTOMOM,



IpU OSTOM pa3IUyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe
BBIpaXXKCHHUE;

— TPUBOJUTH MPHUMEPHI MO0 AHAJIOTHH W O0pa3Ily MPOSBICHHUA B MPHUPOJIE W MPAKTUICCKOTO
WCIIOJIb30BAHUS PATUOAKTUBHOCTH, SJIEPHBIX U TEPMOSJIEPHBIX PEaKIUil, CHEKTPaIbHOTO
aHaJn3a.

Onemenmuvl acCMpoHOMUU

— 3HaTh Ha3BaHUs IaHeT COJIHEYHOW CHCTEMBI; pa3jinyaTh OCHOBHBIE MPHU3HAKH CYTOYHOIO
BpallleHus 3Be3JHOro Heba, ABvkeHust JIynbl, CoHIA U IJIAHET OTHOCUTEIILHO 3BE3I;

— UMETh NPEICTABICHUA O pa3IUYUAX MEXAY TeIMOIECHTPUYECKOW M TeOleHTPUYECKOU
CUCTEeMaMU MUDpA.

Oco0eHHOCTH OLICHUBAHMS
CrieruanpHbIe YCIIOBHS IPOBEACHUS TeKyIIero KoHTpoisi ocBoeHuss AOOII oOyyarommmucs ¢
3I1P, npoMeKyTOYHOI 1 UTOTOBOM aTTeCTALUU
CrienraabHBIC YCIOBHSI MPOBEACHUS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUHOM
attectanuu odyuatomuxcs ¢ 3[IP MmoryT BkI0o4aTh:
- 0co0yr0 opMy OpraHU3aIUU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOTHON
aTTecTanuu (B MaJloi rpymnmne, MHIUBUIYATbHYIO) C YYETOM 0COOBIX 00pa30BaTEIbHBIX
NOTpeOHOCTEN U MHAMBUAYATBHBIX 0cOOeHHOCTEN 00yvatonuxcs ¢ 311P;
- IPUCYTCTBUE MOTHUBALIMOHHOTO 3Tara, CIOCOOCTBYIOIIETO MCHUXOJIOTMYeCKOMY HACTPOIO Ha
pabory;
- OpraHU3YIIIYIO TOMOIIb Me/larora B pallioOHaIN3alluu pacipeielIeHsl BpeMEHH, OTBOIUMOTO
Ha BBINIOJIHEHNE PA0OTHI;
- IPEIOCTaBJICHNE BO3MOXKHOCTH MCIIOJIb30BAHUS CIIPABOYHON MH(OPMALIMHU, pa3HOTO poja
BU3YaITbHOU TOJIICPKKHU (OMTOPHBIC CXEMBI, ITOPUTMBI YUECOHBIX JIEHCTBUHN, CMBICIIOBBIC OTIOPHI
B BUJIE KJTFOUEBBIX CJIOB, IJIaHa, 00pa3iia) Mpu caMOCTOSITEILHOM NIPUMEHEHHH;
- THOKOCTB TTOJIX0/1a K BEIOOPY (JOPMBI 1 BUJA THATHOCTUIECKOTO HHCTPYMEHTAPHUS U
KOHTPOJIbHO-U3MEPUTETBHBIX MAaTEPUAIIOB C YIETOM 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEN U
WHIUBUTYAJIbHBIX BO3MOXKHOCTEH oOyuatomierocs ¢ 3I1P;
- OOMBIITYI0 BAPUATHBHOCTh OIIEHOYHBIX MPOLIEYP, METOIOB OLIEHKH M COCTaBa MHCTPYMEHTAPH
OIICHUBAHWSI, TTO3BOJISIFOIIIYIO OIPEICTUTH 00pa30BaTeIbHBINA PE3yIbTAT KaXKIOTO
oOyJaromierocs;
- aJIaNTaIMI0 HHCTPYKIIMH C YI4ETOM 0COOBIX 00pa30BaTeIbHBIX MOTPEOHOCTEH 1
WHAUBUAYAIbHBIX TpyAHOCTEH oOyuatomuxcs ¢ 3[1P (B wactHocTH, ynipoiieHue GopMyIupoOBOK
0 TPAMMATHIECKOMY M CEMaHTHIECKOMY 0(hOpMIIEHHIO, 0CO00€ TTOCTPOCHNE HHCTPYKITHH,
OTpakarolllel ATAMHOCTh BBIMIOJIHEHUS 3aJaHus);
- OTCIIC)KMBAHUE JICHCTBUH 00yJarOMIerocs JIJIsl OICHKH MOHUMAHKS UM WHCTPYKIIUU U, TIPU
HEO0OXOJMMOCTH, €€ YTOUHECHHE;
- YBEJIMUEHUE BPEMEHHU Ha BBITTOJIHCHUE 33 [aHMI;
- BO3MOXHOCTh OpTaHHU3AIMH KOPOTKOTO TIEpephIBa MIPU HAPACTAHHUH B MOBEACHUH MTOJAPOCTKA
MIPOSIBIICHUH YTOMJICHUS!, HCTOIICHHUS,
- UCKITIOUEHUE CUTYAIINH, TPUBOIAIINX K YMOIIMOHAIILHOMY TPaBMUPOBaHHUIO 00y4aroterocs (B
YaCTHOCTH, HETATHBHBIX PEAKITU CO CTOPOHBI TIe/Iarora).
CobmtoieHne BBIIENEPEYNCICHHBIX YCIOBHA MTPOBECHUS TEKYIETO KOHTPOJIS YCIIEBAEMOCTH H
MIPOMEKYTOYHOM aTTECTAIMH ITO3BOJISICT UCKITIOYUTH HETAaTUBHOE BIUSHUE CTOPOHHUX (DaKTOPOB
Ha MPOAYKTUBHOCTH BBITIONHEHUs1 oOyuatomumcs ¢ 3I1P TecToBbIX 3ajaHuil 1 BBISIBUTH
00BEKTHUBHBIN YPOBEHb YCBOCHHS YI€OHOTO MaTepHala.

Copep:xxanue npeaMera
7 KJTACC (nepBblii rog 00y4eHusi HA YypOBHe OCHOBHOTI'0 0011ero 00pa3oBaHus)
I. BBenenue. ®u3zuka u pusnyecKkre MeTOAbI U3y4eHHsI IPUPOAbI.



[MpenmMer u MeTonbl (UBUKU. DKCHEPUMEHTAIBHBIA METOA W3YYCHUS MPUPOJIBI.
N3mepenne dusnueckux BenuumH. I[lorpemHocts u3Mmepenus. (O0o00imeHHe pe3yiabTaToB
sKcriepuMeHTa. HaOmrofeHwne MpOCTEHIIMX SIBJICHUW W TPOIECCOB MPUPOILI C TOMOIIBIO
OpraHOB YYBCTB (3peHus, ciyxa, ocsi3aHusi). Mcmonp3oBaHHE MPOCTEUIINX H3MEPHUTEIbHBIX
npubopoB. Cxemarnyeckoe H300pa’keHHE OIBITOB. MeTonbl MONXYy4eHUs 3HAaHUU B (u3HKe.
®Pu3nKa U TEXHHKA.

@Dponmanvuasn n1abopamopuasn paboma.

1.0mnpeneneHue LEeHbI IeJICHUS U3MEPUTEIHHOIO prbdopa.

II. TeruioBbIE SABJICHHS.

['mnoresa o0 pAuCKpeTHOM cTpoeHMM BemiecTBa. Monekynsl. HenpepblBHOCTE 1
XaO0THYHOCTH JIBUKEHUs yacTull BemecTsa. Jud¢dysus. bpoyHoBckoe amwkenune. Moaenu rasa,
JKUJKOCTU M TBepaoro tena. B3zammopeicTBue yacTul BewiecTBa. B3anMHOE NpPUTSIKEHHUE U
OTTAJIKUBAaHUE MOJIEKYJI. Tpu COCTOSIHUS BEIIECTBA.

Dponmanvuan 1adopamophnasn pavoma.

1.13mepenue pa3mMepoB MaJlbIX TEJl.

I11. Mexanuyeckue siBJIEHUSs.

Mexanuueckoe nBukeHHE. PaBHOMEpHOE M He paBHOMEpHOE JBHXKeHHE. CKOpOCTb.
Pacuer nytu u Bpemenu nBrxenus. Tpaektopus. [Ipsamonuneiinoe asuxenue. Bzaumopeiicteue
ten. Muepuus. Macca. [1notnocts. M3Mepenne Macchl Tenna Ha Becax. Pacuer maccol 1 00beMa
1o ero mwioTHoctH. Cuna. Cuiibl B IPUPOAE: TATOTEHUS, TAKECTH, TPEHHS, YIIPYTOCTU. 3aKOH
I'yka. Bec Ttena. CBsizb MEXIy CHIION TsDKECTU M Maccoil Tena. Junamomerp. CrokeHHE IBYX
CHWJI, HAIIPABIIEHHBIX MO OJIHOM mpsiMoil. Tpenue. Yrpyras aegopmarius.

Hasnenue. Omnwir Toppuuermmu. bapomerp-anepous. ATmocdepHOe naBiIeHUE Ha
pa3nuuHbiX BbicoTax. 3akoH [lackana. CrnocoObl yBeIMYEHUS W YMEHbBIICHUS JaBJICHUS.
Hasnenne raza. Bec Bozgyxa. Bosaymnas obGomnouka. M3mepenune aTMochepHOro HaBIICHHS.
Manomertpsl. IlopimiHeBOW KMAKOCTHBIM Hacoc. Ilepenava naBiieHUST TBEPABIMU TEJIAMM,
KUAKOCTAMHU, Ta3aMmu. JleficTBHME JKMIKOCTM M raza Ha IOTPYXEHHOE€ B HMX Tejo. Pacuer
JaBJICHUS KUIKOCTH Ha JHO U CTeHKH cocyna. Coolmaromme cocyabl. ApXuMmenoBa CHIIA.
I'mppasnnuecknii npecc. IlnaBanue Ten. [InaBanue cynos. BozayxomnnaBanue

Pabora. MomnocTs. DHeprus. Kuneruueckas sueprus. [loTeHimanstas sHeprus. 3aKoH
coxpaHeHHss MexaHnuyeckor osHeprun. IIpocteie mexanusmbl. KIIJ[ mexanuszmos. Peryar.
PaBHOBecue cui Ha peryare. MoMeHT cuuibl. Peiuaru B TexHuke, ObITy U nipupoze. [Ipumenenue
3aKOHAa paBHOBeCUs pblyara K Ooky. PaBeHCTBO paboT mpH MCHOIB30BAaHUHM IMPOCTHIX
MEXaHU3MOB. «30J0TO€ MPaBUII0» MEXAHUKH.

Dponmanvusvie 1adbopamopHsie padomol.

1.M3Mepenune Maccel Tenla Ha pblYakKHBIX BECaXx.

2.M3mepenue o0bema Tena.

3.0npenenenue MIOTHOCTH TBEPIOTO BEUIECTBA.

4.I'pagyvpoBaHue NPYKUHbBI U U3MEPEHUE CUJT IMHAMOMETPOM.

5.0mpeneneHre BHITATKUBAIOIIEH CHUJIBI, JIEHCTBYIOIIEH HAa TOTPYKEHHOE B JKHMJIKOCTh
TENO.

6.BrIsicHeHUe YCIIOBHI TUTABAHMS TeJla B )KUIKOCTH.

7.BolsicHeHUE YCIOBUS PAaBHOBECHSI phluara.

8.0mpenencane KI1J] mpu mogbpeMe 1o HAKIIOHHOH TUIOCKOCTH.

8 KJIACC (BTOpOIii roj1 00y4yeHusi HA YPOBHE OCHOBHOI'0 0011[er0 00pa3oBaHMsl)

I. TensioBbIE sIBIICHUSA

Buyrtpennsis  sHeprus. TemmoBoe  aBmkeHue. Temmeparypa. Temmonepenaua.
HeoGpatumocTs mpornecca teronepeaayd. CBA3b TeMIepaTrypbl BeIIECTBA C XaOTHUYECKHM
IBUKEHHEM ero 4vactull. CrnocoObl M3MEHEHUs BHYTpeHHeH sHepruu. TeraonpoBOJHOCTb.
KonuuectBo Temnotel. YaenpHas TemioeMKocTh. KonBekuusa. M3myuenue. 3aKkoH cOXpaHEHUS



SHEPTUHU B TEIJIOBBIX npolieccax. [InaBnenue u kpuctaun3anuus. Y JeiabHas TEeIoTa IIaBIeHUsI.
I'paduk mnaBienust u orBepaeBanud. [IpeoOpa3oBanue sHEPruu MpU U3MEHEHUSIX arperaTHoro
cocTosHUsl BemiecTBa. McmapeHune u KoHaeHcanus. YjAenbHas TEIUIOTa MapooOpa3oBaHUS M
KoHAeHcauuu. Pabora napa u rasza npu pacmmpenuu. Kunenue xuakoctu. BnaxxHocts Bo3ayxa.
TemoBble ABUTaTENN. DHEPIUs TOIUIMBA. Y JA€NIbHAS TEIIOTa CrOPAHUSL.

Arperatnbie coctosiHus. [IpeoOpazoBanue sHeprum B TeruioBbiX aBurarensx. KIIJ]
TEIJIOBOTO JABUTATEsL.

Dponmanvuvle 1abopamopHsle padomal.

1.CpaBHEHHE KOJUYECTB TEIUIOTHI IIPU CMEILIMBAHUY BOJIbI PA3HOM TEMIIEPATYPHI.

2.M3mepenue yaenbHOM TEMII0EMKOCTH TBEPJIOTO Tela.

I1. D1ekTpOMArHMTHBIE SIBJICHHUS

DNekTpu3anus Tel. OJeKTpudeckuil 3apsa. BiaumopelctBue 3apsiioB. JBa Buaa
AIIEKTPUYECKOr0 3apsiaa. JMCKpEeTHOCTh 3JIEKTPUUECKOro 3apsiia. DJIEKTPOH. 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsia. DIeKTpuueckoe mnoise. Dnekrpockor. Ctpoenue aTtoMoB. OO0bsICHEHHE
NEKTPUYECKUX  siBICHUU. [IpOBOOHMKM M  HENPOBOJHMKM  dJIeKTpuuecTBa. [JlelcTBue
3JIEKTPUYECKOTO MOJIS HA 3JIEKTPUUYECKUE 3apsi/ibl.

[TocTostHHBIN dnekTpuyecKuid TOK. MCTOYHMKM 3yekTpudeckoro Ttoka. Hocurenn
CBOOOIHBIX JIEKTPUUECKUX 3apsAA0B B METaJIax, )KUIKOCTSX U ra3ax. DIEKTpHUecKas Lelb U ee
cocraBHble yacTtu. Cuna Toka. Enununel cuibsl Toka. Amnepmerp. M3mepenue cuibl Toka.
Hanpsixkenune. Enununbel HanpspkeHusi. BonbTmerp. M3mepenune HanpspkeHUs. 3aBUCHMOCTh
CHUJIBI TOKA OT HAIPSDKCHHUS.

Conporusnenne. Eqununel conpotuieHusa. 3akoH OMa A ydacTKa 3JIEKTPUYECKOM
nenu. Pacder conpoTuBieHUs NMPOBOJHUKOB. Y AenbHOE conportuiieHue. [Ipumepsl Ha pacuer
CONPOTHUBIICHUS] MPOBOAHUKOB, CUJIbI TOKa M HampsbkeHus. Peoctatsl. [lociemoBarenbHoe u
NapajuleJIbHOE COEIMHEHUE MPOBOIHUKOB. JIefCTBUS AIEKTPUUYECKOTO TOKA

3akon J[xoyns-Jlenna. Pabora snexkTprueckoro Toka. MOIHOCTh AJIEKTPUIECKOTO TOKA.
Enununer paboThl 3J€KTPUYECKOTO TOKA, MPUMEHsIEeMbIe Ha MpakThke. CYETUUK dJIEKTPUUECKON
SHEpruM. DIEeKTpOHarpeBareibHble TpuUOOpHl. Pacyer »snexTposHepruu, moTpedasieMon
ObITOBEIMU TipuOOpamu. HarpeBanwe TPOBOJHUKOB JIEKTPUYECKUM TOKOM. KommuecTBo
TEIJIOTHI, BBIIEISIEMOE MPOBOAHUKOM C TOKOM. Jlamma HakanuBanus. KopoTkoe 3aMbIkaHHe.
[Ipenoxpanutenu. MarautHoe nosie. MarHuTHOe MoJie NMPSAMOro TOKa. MAarHWTHBIE JIMHHM.
MaruuTHoe 1oJIe KAaTyIIKHU C TOKOM. OJEKTPOMArHUTBI U UX HpuMmeHeHus. lloctosiHHble
MarHuThl. MarHuTHOE TIOJIe IIOCTOSHHBIX MAarHuTOB. MarnutHoe mone 3emun. JleiicTBue
MarHUTHOTO TOJI1 Ha MMPOBOJIHUK C TOKOM. DJIEKTPUUYECKHI IBUTATENb.

@ponmanvusle 1ad0pamoprsvle padomal.

1.Coopka >nmeKTprUIecKoi e U U3MEPEHUE CUITBI TOKA B €€ Pa3IMUHbIX yJacTKaX.

2.MI3MepeHure HalpsHKEHUS Ha Pa3UYHBIX y4aCcTKaX dJIEKTPHUYCCKOM IIeTH.

3.PerynupoBaHue CUIIbI TOKA PEOCTATOM.

4.M3mepeHne copoTUBIIEHUS IPOBOIHUKA TP MIOMOIIY aMIIepMETpa U BOJIbTMETPA.

5."3mepenune MOITHOCTH U pabOTHI TOKA B AIEKTPUUECKOM JamIIe.

6. COOpKa 2JIEKTPOMArHuTa U UCIIBITAHUE €TO ACHCTBUS.

7. 3ydeHue dJIeKTpUIEeCcKOro JBUTATENS TOCTOSTHHOTO TOKA (Ha MOJIEIH).

1. OnTnyeckue siBjeHMS.

Hcrounuku cBera.

[IpsimonuHeitHOe pacrpocTpaHeHHe, OTpakeHHe W mperomieHue csera. Jlyd. 3akoH
oTpaxkeHus cBera. [lnockoe 3epkano. JInnza. Ontudeckas cuma TuH3bL. M300paskeHue, 1aBaeMoe
nuH301. M3Mepenue (poKycHOro paccTossHus coOuparomet JIuH3bl. Ontudeckue npudopsl. ['na3
u 3penue. Ouku.

@ponmanvusle 1a60pamopnsle padbomal.

1.M3y4yenHne 3aKk0HOB OTpaxKeHHs cBeTa. HabmioaeHue siBIeHUs TPETOMIICHUS CBETA

[Tonyuenue n300paxeHus P MOMOILH JIUH3bIL.



9 KJIACC (Tpertnii rog o0y4eHust Ha ypOBHe OCHOBHOI'0 00111ero 00pa3oBaHms)

I. Mexann4yeckue siBJICHHA

MarepuanbHast Touka. Tpaekrtopus. Ckxopoctb. Ilepememenue. Cucrema orcyera.
OnpeneneHue KOOPAMHATHI IBUKYILEro Tena. ['paduku 3aBUCUMOCTH KHHEMATHYECKUX BEJIMUYUH
or BpeMeHU. [IpsimonuHeliHoe paBHOyCKOpeHHOe [BHKeHuE. CKOpOCTh PaBHOYCKOPEHHOTO
nBrkeHus. llepememieHne npu paBHOYCKOPEHHOM JABMXKEHHMH. OIpeleneHue KOOpIWHAThI
JBIKYyIIEro tena. ['padmky 3aBUCHMMOCTH KMHEMAaTHYECKUX BEITUYMH OT BPEMEHH. Y CKOpEHHeE.
OTHOCHTEIBHOCTD MEXAHUYECKOTO IBHKEHUS. MIHepIaibHas cuctema oTcuera.

Ilepsniii 3axoH HetoTona. Bropoii 3akon Hetotona. Tperuit 3akon Hetotona. CBobogHOE
nageHue 3akoH BcemupHoro TsArorenus. KpuBonuHeiiHoe aBMKeHue. JIBukeHue 10
OKpyxHocTU. HMckyccTBeHHble cnyTHUKM 3emud. Pakersl. Mmnynbsc. 3akoH coxpaHEHHs
umnynbca. PeakTuBHOe pABMKeHHMe. J[IBkeHHe Tena, OpOILIEHHOIO BEPTUKAIBHO BBEpPX.
JIBikeHue Tena, OpOIIEHHOTO TIOJ YIJIOM K TOpU30HTY. JIBWkeHue Tena, OpOIIEHHOTO
TOPU30HTAJIBHO. Y CKOPEHHE CBOOOHOIO MaIeHHs Ha 3emile U JPyrux IIaHeTax.

Mexannueckue konebGanus. Ammumtyna. Ilepuwon, uwacrora. CBoOOAHBIE KOJI€OAHWS.
KonebarenbHble cucreMbl. MasTHUK. 3aBUCUMOCTh II€PUO/Ia U YaCTOThl HUTSHOTO MasTHUKA OT
JUIMHBI HUTH. [IpeBpalenre sHepruu npu KonedaTesIbHOM JBUKEHUU. 3aTyXarollue KoJeOaHus.
Beinyxnennslie koaeOanus. Mexanudeckue BoaHbl. [JnnHa BoaHbl. [IpogosbHble U onepeyHble
BOJIHBL. CKOPOCTh paclpoCTpaHeHUs! BOJIHBL 3BYK. BricoTa m TeMOp 3Byka. [ poMKOCTh 3ByKa/
Pacnipoctpanenue 3Byka. CkopocTs 3Byka. OTpaxxeHue 3ByKa. 9x0. Pe3onanc.

@ponmanvusle 1a00pamoprvle padomul.

1. UccnenoBanne paBHOYCKOPEHHOI'O IBUKEHUS 0€3 HauaJIbHOM CKOPOCTH.

2. VI3amepenue yckopeHusi CBOOOHOTO MaACHHUS.

3.HccnenoBaHue 3aBUCMMOCTH IE€pPHOAA M 4YacTOThl CBOOOAHBIX  KoJieOaHUil
MaTEMaTUYECKOTO MasiTHUKA OT €T0 JIJIUHBI.

Il. DaexkTpoMarHuTHbIE sIBJICHHSA.

JleficTBe MarHMTHOTO TIOJISI Ha dSJIeKTpuueckue 3apsiapl. ['paduueckoe nzobOpaxkeHue
MarHuTHoOro noss. HampaBieHue Toka M HampaBlieHHE €ro MarHuTHoro noss. OOHapyxeHue
MAarHuTHOTO IIOJIS IO €ro JIEUCTBUIO Ha MIEKTPUYECKUi TOK. IIpaBuio yieBor pyku. MarHuTHbIN
MOTOK. ODJIEKTPOMAarHuWTHas WMHAYKUMs. SIBIeHME >JIeKTpOMarHUTHOW HMHAyKUuH. Ilomyuenue
MEPEMEHHOT0 3JIEKTPUYECKOI0 TOKA.

OnexTtpoMarautHoe mone. HeomHopogHoe M HeomHOpoAHOe Tosie. B3aumocssA3b
AIIEKTPUYECKOTO0 U MAarHUTHOT'O N0JIeH. DJIeKTpOMarHuTHbIE BOJIHBI. CKOPOCTh pacpOCTpaHEHUs
AJIEKTPOMAarHUTHBIX BOJH. DJIEKTPOJBUTaTENb. JJIeKTporeHeparop. CBeT — 3J1eKTpOMarHuTHas
BOJIHA.

@ponmanvuaa 1adbopamopunas paboma.

1.M3y4eHue BIEHUS 3JEKTPOMAarHUTHON MHAYKLUU.

IVV. KBanToBble siBjIeHHS

PanuoakTtuBHOCTE. Anlbda-, 6eTTa- 1 ramma-uznydeHue. OnbIThI 10 pacCeuBaHUIO albda-
yactull. [ImanerapHas mozens aroma. ATomMHOE sipo. IIpoTOHHO-HEWTpOHHAs MoJenb sAapa.
Metoael  HaOmOAeHWST W perucTpanuu  4actull.  PanumoakTHBHBIE — MpeBpallleHUs.
OKcrnepuMEHTAJIbHBIE METOABL. 3apsj sapa. MaccoBoe uucino sapa. Anepusie peakuuu. [lenenne
u cunre3 saep. CoxpaHeHHe 3apsja U MAacCOBOIO YHCIA MPHU SJEPHBIX peakiusx. OTKpbITHE
IIPOTOHA U HEUTPOHA. SIepHbIE CUIIbl. DHEPTHU CBSI3U YacTUll B spE.

Oueprusi cBsizu. [ledexkr macc. Brimenenue sHepruu mpu JEJICHUU W CHUHTE3E SIED.
Hcnonw3oBanue simepHod dHepruu. Jlosumerpusa. SApepuwiii peaktop. IlpeobpazoBanue
BHyTpeHHEN sHeprum saep B DJIEKTPUUYECKYIO SHEPrur0. ATOMHas 3HepreTuka. TepMosaepHble
peakuuu. buonorndeckoe aeicTBue paananuu.

@ponmanvuan n1abopamopuasn paboma.

1.U3yuenue neneHus sapa atoma ypasa no ¢ororpaduu Tpekos.

2.M3ydeHue TpeKoB 3apsKEHHBIX YaCTHUIL 10 TOTOBBIM (OTOrpadusM.

V. Ctpoenue u 3Boawonus BeesieHHoit



Cocras, ctpoenue u npoucxoxaeHue Conneunon cucremsl. bosnbiue Tena CoaHeuHOU
cuctembl. Manbie Tena ConHeuHol cucteMbl. CTpoeHue, uziaydyeHue u sBoonus CoiHua u
3Be3. CTpoeHue u 3BoroLus BeeneHHOM.

[TpumepHbie Buibl naearenbHocTH oOyuatomuxcsa ¢ 3IIP, oOycnoBieHHble 0COOBIMU
00pa3oBaTebHBIMU MOTPEOHOCTAMHU M 00ECTIEUMBAIOIINE OCMBICIEHHOE OCBOCHHE COICPIKaHUU
oOpa3zoBanus no npeamety «duszmka»

[IpumepHass TeMaTHuUecKass M TEPMHHOJIOTMYECKas JIEKCHKA TI0 Kypcy (QHU3UKH
cootBercTByeT OOIT OOO.

Conepxanne BHIOB JesiTenbHOCTH oOywaromuxcs ¢ 3[IP nHa ypokax usuku
ompezensercs UX O0coObiMH oOpa3zoBaTelbHbIMU  THOTpeOHOCTSIMU. [lomMmumMoO  mIMpPOKO
ucnonb3yemMbix B OOIT OOO ob6mux ans BceX OOyYaroIUXCs BUIOB NEATEIBHOCTH CIIECTYET
YCUJIUTh BUJIBI JESATEIBHOCTH, clieluUyHbIe U1 JaHHOW KaTeropuu jAeTeid, oOecrednBaome
OCMBICJICHHOE OCBOEHHE COJIEpXKaHHsl 00pa3oBaHUS MO NPEAMETY: YCHJICHHE NpPeAMETHO-
MPAKTUYECKON NEATEIbHOCTH C aKTUBU3AlMEH CEHCOPHBIX CHUCTEM; OCBOCHHE MaTepuaia ¢
OMOpOM Ha  aIrOpUTM;  «IIOLIArOBOCTb» B  H3YYEHMM Marepuala; HCIOJb30BaHUE
JOTIOTHUTEILHON BU3YaJIbHOM OMOPHI (CXEMBI, IAOIOHBI, OOPHBIE TAOIHIIBI); PEUEBOIl OTUET O
IIPOLIECCE U pe3yiIbTaTe AESITEIbHOCTH; BHIIIOJHEHHE CHEIUAbHBIX 3aJjaHui, 00eCeunBaroINX
KOPPEKLHIO PEryIsIuu y4eOHO-TIO3HABATEIBHON JESITENbHOCTY M KOHTPOIb COOCTBEHHOTO
pe3yJibTara.

s oOyuatomuxcs ¢ 3P cyiecTBeHHBIM SIBISIFOTCSI IPUEMBI paOOThI C JIEKCUYECKUM
MaTepuaioM 1o mnpeamery. llpoBoautcs cnenuanbHas pa®oTa 1O BBEICHUIO B AKTHBHBIN
CJIOBaph OOYYaIOIIUXCSl COOTBETCTBYIOLIEH TEPMHUHONOTHH. V3ydyaemble TEpMHUHBI BBOJSTCS Ha
IIOJINCEHCOPHOM OCHOBE, 00s3aTelbHa BU3yaJbHAas MOJJEPXKKA, AJITOPUTMBI pabOTHl C
OTIpeieNIieHUEM, OMTOPHBIE CXEMBbI ISl aKTyallu3alluid TEPMUHOJIOTHH.

B cBs3u ¢ ocoOpiMu 0Opa3oBaTenbHbIMM NOTpeOHOCTSIMU OOywatommxcs ¢ 3[IP, mpu
IUTAHUPOBAaHUU PaOOTHI yUEHHKA HA YPOKE CIIEAYET MPHUIAEPKUBATHCS CIEIYIOLUINX MOMEHTOB:

1. Ilpu ompoce HeoOXOaUMO: JaBaTh aJITOPUTM OTBETA; pa3peniaTbh MO0Jb30BaTHCA
IUIAHOM, COCTAaBJIEHHBIM IPH TOJTOTOBKE JOMAIIHErO 3aJaHus; JaBaTh Oo0Jjbllle BpPEeMEHHU
TOTOBUTBHCS K OTBETY Yy JOCKH; pa3peliaTrh JenaTh MNpeBapUTEIbHbIE 3aIUCH, MOJb30BaThCS
HarJs,IHBIMUA TOCOOUSIMH.

2. Ilo BO3MOXXHOCTH 3a/aBaTh OOYYarOIIMMCS HAaBOJSIINE W YTOYHSIOIIME BOIPOCHI,
KOTOpBIE TIOMOTYT UM IOCJIEI0BATENBHO U3JI0KUTh MaTEpHAIL.

3. Cucrtemaruyeckd TpOBEPATh YCBOCHHE MaTepuana IO TEeMaM YPOKOB, IS
CBOEBPEMEHHOT0 00OHAPY>KEHUS MPOOEIIOB B MPOIIE/IIEM MaTeprae.

4. B mpouecce u3ydeHHs HOBOTO MaTepHajla BHUMaHUE YYEHHMKOB oOOpalaercs Ha
HauOoJiee CIIOKHBIE pas3zenbl u3ydaeMoil Tembl. HeoOxomumo wamie oOpamarbes K HUM C
BOIPOCaMH, BBISICHSIOIIMMHU NMOHMMaHHE y4yeOHOro MaTepuaia, CTUMYJIHWPOBATH BOIPOCHI NPHU
3aTpyJHEHUSAX B YCBOEHHH HOBOI'O MaTepHaa.

KoHTposbHO-U3MepHUTeIbHbIE MAaTEePUAJIbI

IIpoBeneHue OLIEHKHM JOCTHKEHUH IUIAHUPYEMBIX Ppe3yJbTaToOB OCBOEHHUS Y4eOHOTro
npeaMeTa MpoBOIUTCS B GopMe TEKYIEro U pyOeKHOTro KOHTPOJIS B BUI€ KOHTPOJIbHBIX padoT.

7 kiaacce

KonTponbnas padora Ne 1 o reme «IlepBoHauanbHble CBECHUS O CTPOSHHUH BEILIECTBA

Konrtponsnas padora Ne 2 o teme «Macca, IIOTHOCTb, 00BEMY.

KonTponbnas padora Ne 3 o teme «Cuiibl B IpUpOJIE».

Konrtponsnas padora Ne 4 o teme «/laBnenue».

Hrorosas npoBepouHas pabora.

8 knace

Bxomnas mpoBepouHas padoTa.

KonTponbnas padota Ne 2 o teme «TernnoBbie SIBICHUS.

Kontponbras padota Ne 3 mo TeMe «ArperaTHbIe COCTOSIHUS BEIIECTBAY.



KonrponsHas pabora Ne 4 mo Teme «Dnekrpuyeckuii Tok. Hampspkenuey,
«Conpotusnienue. CoeTMHEHUE TPOBOTHUKOBY.

KonTponbnas padora Ne 5 mo Teme «PaboTa 1 MOITHOCTh JIEKTPUIECKOTO TOKay», «3aKOH
Jxoynsa —Jlenmay.

Hrorosas mpoBepounas padbora

9 kiace

Bxoanas mpoBepouHas paboTa.

Kontposnbnas padota Nel o Teme «3aK0OHBI IBH)KSHUSI K B3aUMOJICHCTBUS TEI.

KonTpomnbnas padota Ne 2 o reme «MexaHU4ecKre KoJIeOaHus U BOJHBD.

KonTponbnas padora Ne 3 o reme «JIEKTpUYECKUE U MATHUTHBIE SIBJICHUSI.

KonTponbnas padora Ne 4 mo teme «CTpoeHHe atoMa U aTOMHOTO siipa» u «CTpoeHue u
3BOIIOIUA BeeneHHoiy.

Hrorosas mpoBepodHas padbora.

KoppekmuonHast 1esiTeIbHOCTh, y4eT 0COObIX 00pa30BaTeNbHBIX MOTPEOHOCTEH

OcHoBoii 00yueHus: obyuarouuxcs ¢ 3[1P Ha mpenmerax eCTECTBEHHOHAYYHOI'O LIUKJIA
SBIISICTCS PAa3BUTHE Y YYallUXCsSd OCHOBHBIX MBICIUTEIFHBIX OIEpanuil (aHanm3, CHHTE3,
CpaBHEHHME, O00OOILEHHE) HAa OCHOBE pELICHUs pa3BUBAIOUIMX YIpPaXHEHUll, (opMHUpoBaHUE
PUEMOB YMCTBEHHOH pabOThl: aHAIW3 WCXOJHBIX JaHHBIX, IUIAHMPOBAaHHE MaTrepuana,
OCYILECTBJIEHHE IIO3TAallHOTO M MTOTOBOI'O CAaMOKOHTPOJS, a TaKXe OCYLIeCTBISEeTCs
JUKBUAALNUS TPOOEIOB B 3HAHUAX, 3aKpEIUICHHME W3YYEHHOTO Marepuana, OTpadoTKa
QITOPUTMOB, NOBTOPEHUE MPOHIEHHOr0. bosbilioe 3HaYeHne NpuaaeTcss yMEHHIO paccka3aTh O
BBIITOJIHEHHON paboTe ¢ MPaBUIBHBIM YHNOTPEOJICHHWEM COOTBETCTBYIOIIEH TEPMHHOJIOTUU U
COOJIIOJICHHEM JIOTUYECKUX CBsi3ed B M3yaraeMoM wmarepuane. [[nga oOyuarommuxcs 3IIP Ha
YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMUs MO-TIPEKHEMY OCTAIOTCS XapaKTEPHbI: HEJOCTATOYHBIH
YPOBEHb DPAa3BUTHS OTACIbHBIX IMCHUXUYECKUX MPOLECCOB (BOCIPHATHSA, BHUMAHUS, MaMSITH,
MBIIICHHSI), CHUKCHNUE YPOBHS MHTEIUICKTYAJIbHOTO Pa3BUTHS, HU3KHH YPOBEHB BBITIOJHEHUS
y4eOHBIX 33/1aHul, HU3Kasl yCHemHocTh o0yueHus. [loatomy npu uzyuyenun ¢usuku tpedyercs
WHTCHCUBHOE WHTEIUIEKTyaJbHOE pa3BUTHE CpPEACTBAMH MaTeMaTHKH Ha MaTepuane,
OTBEYAIOIIEM 0COOEHHOCTSIM M BO3MOXKHOCTSIM y4alllUXcsl. Y4eT 0COOEHHOCTEH 00ydaronuxcs ¢
3[IP TpeOyer, uTOoOBI NHpH U3YYEHUH HOBOTO MaTepuaiga o00A3aTeIbHO MPOUCXOIUIO
MHOT'OKpaTHOE €ro NMOBTOPEHUE; PACIIMPEHHOE PACCMOTPEHUE TEM U BOMPOCOB, PACKPBIBAIOIINX
CBSI3b (DMBUKH C JKU3HBIO; aKTyaIN3alysl IEPBUYHOTO JKU3HEHHOT'O OIbITA YYaIUXCsl.

VYcBoeHne MporpaMMHOro Marepuana 1o (u3MKe BBI3bIBACT OOJIBIIME 3aTPyJHEHUS Y
obyuatoruxcst ¢ 3I1P, mosaTomy Teopust uzydaeTcsi 6€3 BBIBOJIOB CIOXKHBIX (hopmys. 3amayw,
TpeOyrole MPUMEHEHUS CI0KHBIX MAaTEeMaTHUYECKUX BBIYUCICHUH M (OpMYI, B OCOOEHHOCTU
TaKUX TeM, Kak «MexaHn4ecKkoe TBMKEHUEY, «ApXumenoBa cuiay, «MexaHudeckas SHEPTUs»,
«DNEKTPUYECKHE SIBICHUS», «DIEKTPOMArHUTHBIE SIBICHUS», PELIAIOTCA B KJIACCe C MOMOIIbIO
YIUTETIS.

Ocob6oe BHUMaHME NMPU U3YYEHUH Kypca (PU3HUKH yIenseTcs MOCTAaHOBKE M OpraHU3aIlH
OKCTIEPUMEHTa, a TakXKe TMPOBEJACHHI0 (MOYTH Ha KaXIOM YpPOKe) KPaTKOBPEMEHHBIX
71a00paTOpHBIX paboT, KOTOphIE Pa3BUBAIOT YMEHME I0JIb30BAaThCS MPOCTEHIIMMU MpUOOpamH,
aHAJTM3MPOBATh MOJYYCHHBIC JaHHBIE. B CBSI3M ¢ OCOOCHHOCTSIMH TIOBEACHUS W JIEATEIHHOCTH
oOyuaromuxcs ¢ 3IIP (pacTopMOXEHHOCTb, HEOPIraHW30BAaHHOCTb) MPEAYCMOTPEH CTPOXKANHIINN
KOHTPOJIb 32 COONIOICHUEM TPAaBUJI TEXHUKH OE30MACHOCTH MPH MPOBEICHUH JTa00paTOPHBIX U
NPaKTUYECKUX paboT.

bonbimioe BHUManue npu usydeHun ¢uszuku noapoctkamu ¢ 3IIP oOpamaercs Ha
OBJIQ/ICHUE MMM MPAKTUYECKHUMHU YMEHUSMHU M HaBbIKaMH. lIpemycmarpuBaeTcsi yMEHBIICHUE
o0beMa TEOPETUYECKUX CBEACHWH, BKIIOYEHHWE OTIEIBHBIX TEM WM IENBIX pPa3lelioB B
MaTepHabl A1 0030pHOT0, 03HAKOMHUTEIBHOTO WK (PaKyJIbTaTUBHOTO M3Y4EHUSI.



JlocTaTOYyHOE KOJMYECTBO BPEMEHU OTBOAMTCS Ha PACCMOTPEHHUE TEM U BOIPOCOB,
PAaCKpBIBAIOIINX CBsI3b (U3UKHA C JKU3HBIO, C TEMH SIBICHHSMH, HAOIIOJCHHUSIMHU, KOTOPHIC
XOpOo1mo U3BECTHBI YUCHUKAM U3 UX )XU3HCHHOI'O OIIbITA.

MakcuManbHO HCIONB3YIOTCS MEKIPEIMETHBIC CBSI3W C TAKMMH JUCHUILUTUHAMU, Kak
reorpadusi, xumms, Ouonorus, T.K. oOydarommecs ¢ 3I[IP ocobeHHO HyXHawTCI B
NPEMOHECEHUU OJJHOTO M TOTO € YYeOHOro Marepuaia B pPa3IMYHBIX AaCleKTax, B €ro
BapbUpOBaHUH, B HCOAHOKPATHOM IOBTOPCHUM H 3aKPCIJICHUW IMOJTYYCHHBIX 3HAaHUU "
npakTUYecKux ymeHui. [103Boiisiss paccMaTprBaTh OJIMH U TOT XK€ y4eOHBI MaTepuall ¢ pa3HbIX
TOYEK 3PEHHUs, MEKIPEAMETHBIC CBS3U CIIOCOOCTBYIOT €ro JIyYIIEMY OCMBICICHHIO, Ooiee
NPOYHOMY 3aKPETUICHUIO TIOJTYYCHHBIX 3HAHUN U MMPAKTHYECKUX YMEHHIHA.
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1. | ®uszuka u puznYeCcKrue METOIbI U3YUCHHUS 5 1 1
TIPUPOJIBI
2. | TemnoBele siBIE€HUS 6 1 1
3. | Mexannueckue sIBICHUSA 57 2 8
Hroro 68 4 10
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1. | TerutoBble ABIECHUSA 23 2 2
2. | DNeKTpOMarHuTHbBIE SIBICHUS 31 3 7
3. | Onruueckue SIBICHUS 14 0 1
Uroro 68 5 10
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1. | MexaHnuueckue sIBJICHUS 40 2 3
2. | DNeKTpOMarHuTHBIE SIBICHUS 13 1 1
3. | KBaHTOBbBIE SIBJICHUSA 11 0 2
4. | Ctpoenue u sBosonus BeenenHoi 4 1 0
Hroro 68 4 6
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