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[TporpamMma o gpu3uKe COCTaBICHA Ha OCHOBE:

- TpeboBaHMl K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOTPAMMBI CPEIHETO OOIIEero
obpazoBanuss  (OOIl COO), mnpencraBiaeHHslx B DenepadbHOM  TOCYIapCTBEHHOM
obpazosarenpHOM cTtanaapre (OI'OC) cpennero obmero oopa3oBaHus;

- IlpumepHOW OCHOBHOH 00pa3oBaTeIbHON TpOrpaMMbI CpelHero obmero oOpa3oBaHWS,
yueonukom ¢usuku (Mskumes I'.4., byxosnes b.b., Corckuit H.H. ®u3uka. 10 xmacc.M: Ilpo-
cBenienue, 2017).

- ¢yHZaMEHTaJIBHOTO sApa cojlepkaHus oluiero oOpa3oBaHus U TpeOOBaHMI K pe3ynbTaTaMm
cpenHero (MOJIHOTO) 0o0mero o0pa3oBaHus, MPEJACTABICHHBIX B (eiepalbHOM TrOCYJapCTBEHHOM
cTaHAapTe cpeaHero (MOJHOro) o0uero 0opa3oBaHus BTOPOTO MOKOJICHUS.

B mporpamme Takke Yy4TeHbl OCHOBHBIE HJIEM U TOJNOXKEHHS MPOrpaMMbl DPa3BUTHS H
(bopMHpOBaHHS YHUBEPCAINBHBIX YYEOHBIX JEHCTBHHA ISl CpPeJHEr0 oO0IIero oOpa3oBaHUs U
coOJI0/IeHa MPEEeMCTBEHHOCTh C MPOrpamMMoi aiisi ocHOBHOro oomiero o6paszosanus.IIporpamma
yueOHoro mpeamera «®Pusukay HampaBieHa Ha (opMmupoBaHHE Y 00ydaromuUXcs (yHKIMOHATBHOM
IPaMOTHOCTH M METalpeAMETHBIX YMEHHI 4epe3 BBIOJTHEHUE HCCIeN0BATEIbCKOW U MPAKTHUUYECKOM
JesITeIbHOCTH. B cHucreMe ecTecTBeHHOHayyHOro oOpa3oBaHus (U3MKAa Kak Y4eOHBIH NpeaMeT
3aHMMaeT Ba)XXHOE MecTO B (OPMUPOBAHMU HAYYHOTO MHUPOBO33PEHUS] U  O3HAKOMIICHHS
o0ydJarmuxcst ¢ METOJaMH HAyYyHOTO MO3HAHUS OKPYXKAIOUIETO MHUpPA, a TaKke C (U3HUYECKUMHU
OCHOBaMHU COBPEMEHHOT0 MPOU3BOJICTBA U OBITOBOIO TEXHUYECKOTO OKPYKEHHUS 4YEIOBEKa; B
¢dbopMupoBaHUH COOCTBEHHOH MO3ULUHU 10 OTHOMIECHUIO K (PU3NYECKON MH(OPMALINH, TTOTYICHHONW U3
Pa3HBIX UCTOYHHUKOB.

YcnemHocTh U3y4eHus mpeaMeTa CBsi3aHa ¢ OBJIIAJICHUEM OCHOBAaMH y4eOHO-HCCIIEI0BATENbCKON
JeSITebHOCTH, TPUMEHEHUEM IMOJIYYEHHBIX 3HAHUN MpPH PEIICHUH MPAKTUYECKUX U TEOPETUUYECKUX
3agad.B coorBerctBum ¢ ®I'OC COO o6Opa3zoBanus, (H3MKa MOXET HM3y4aThCs Ha 0a30BOM W
yriayOneHHOM ypoBHsX. M3yuenue ¢usmku Ha 0a30BOM ypOBHE OpPHUEHTHUPOBAHO Ha oOecredyeHue
0011e00pa3oBaTelbHOM U OOIIEKYJIBTYPHOM TOJATOTOBKH BBIMYCKHUKOB.CoJiepskanne 06a30BOTO Kypca
MO3BOJISIET MCIIOJIB30BaTh 3HAHUA O (PU3NYECKUX 00BEKTAX U Impolieccax Juls obecredyeHus: 6e30MacHOCTH
npu OOpaleHuH ¢ TpudopaMH M TEXHHWYECKHMMH YCTPOWCTBAMH, JJIi COXPAHEHUS 3II0POBBS |
COOJIFOJICHUsSI HOPM 3KOJIOTMYECKOTO MOBEJCHMS B OKpYXKaroUled cpene; Uil NPHUHATHS pelIeHUHd B
TIOBCETHEBHOM KU3HH.

B ocHoBy wu3yuenus npeamera «®Pusumka» Ha 06a30BOM M YIIyOJIEHHOM YpPOBHSX B 4YacTu
dbopmupoBaHus y OOYdYaIONIMXCS HAYYHOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJIOB
MO3HAHUs, a TaKXKe MPAKTUYECKOro MPUMEHEHUsI HayYHbIX 3HAaHUM 3aJ10’KeHbl MEXIPEAMETHBIE CBSI3U B
00JIaCTH €CTECTBEHHBIX, MATEMAaTHUECKUX U TYMAHUTAPHBIX HAYK.

OBLIASA XAPAKTEPUCTHUKA YEBHOI'O TIPEIMETA

dusmka, Kak Hayka o Haumbosee OOmUX 3aKOHAX MPHUPOJBI, BBICTyMas B KadeCTBE Y4EOHOTO
npeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHHUHA 00 OKpYXKAlOIIeM MHUpE.
IkonpHBIH KypC (U3UKH — CHUCTEMOOOPAa3yIOIUN JUIsi €CTECTBEHHOHAYYHBIX YUY€OHBIX MPEIMETOB,
MOCKOJBKY (M3MUECKHE 3aKOHBI JIEKAT B OCHOBE COJEp)KaHMS XUMHUHU, Ouonoruu, (usmdeckont
reorpaduu ¥ aCTPOHOMHUHU.

B cucreme ecrecTBeHHOHay4yHOro oOpa3oBaHMs (U3MKA KaK Y4eOHBIH NHpeaMeT 3aHHMaeT
BAXHOE€ MECTO B (POPMHPOBAHWHM HAYYHOTO MHPOBO33PCHHS W O3HAKOMJICHUS OOYYAIOIIUXCS C
METOJIaMU HAay4YHOTO TO3HAaHHS OKPYXKAIIIEro MHpa, a Takke ¢ (QU3WUYECKHMU OCHOBAMU
COBPEMEHHOTO TPOMU3BOJICTBA M OBITOBOTO TEXHUUYECKOTO OKPYKECHHS YeIOBEKa, B (POPMUPOBAHUH
COOCTBEHHOM MO3MIIMU MO OTHOLIEHHIO K (U3nuyeckoil HMHpOpMAIUU, MOJY4eHHOH M3 pa3HBIX
HMCTOYHUKOB.

N3yuyenue Gu3uKu Ha 6az080Mm ypoeHeOPUESHTHUPOBAHO Ha obecredueHrne o0meo0pa3oBaTeabHOM
U OOUIEeKyJIbTYpHONH TMOJATOTOBKH BBIMYCKHUKOB. CopaepxkaHue 0a30BOro Kypca MO3BOJSET
MCIIOJB30BaTh 3HAHUA 0 (pU3HUecKUX 00BEKTax M IMpoleccax Mt odecreyeHus: 0€30MaCHOCTH MPHU
oOpameHun ¢ mnpudopaMu U TEXHUUYECKHMMHU YCTPOWUCTBAMH; [IJs COXpPaHEHUS 300pOBbI H
cOOJII0ICHUSI HOPM 3KOJOTHYECKOT'0 MOBEJACHUS B OKPYKAIOUIEH cpeje; sl MPUHATHS PELICHUN B
HOBCEIHEBHOM KU3HMU.



B pesyabTare n3yuenus yuedOHoro npeamera «®@u3nka» Ha ypoBHe CpeHero oodmero o0pasoBaHus:
BuinyckHuk na 6azoeom ypoene nayuumes:

JEMOHCTPHPOBATh Ha MpUMEpax poiib U MecTO (U3MKH B (DOPMHPOBAHWH COBPEMEHHOW HAY4HOU
KapTUHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKH U TEXHOJIOTMH, B MPAKTHYECKOM AEATEIbHOCTU
JTIOJICH;

ACMOHCTPpHUPOBATh HAa IIPUMEPAX B3AHUMOCBA3b MCKIY (bHSHKOfI " IPpYI'UMH €CTCCTBCHHBIMHU HaAYKaMMH,

YCTAHABJIMBATb B3aMMOCBA3b CCTCCTBCHHOHAYYHBIX SIBIICHUN U INPpUMCHATH OCHOBHBIC (1)I/I3I/I‘-IGCKI/IG
MOACIHN IJIA UX OIIMCAaHUA U O6’bHCHeHI/I5[;

UCIOJIb30BaTh MHPOPMANIO (HU3MUECKOTO COACPKAHUS NPU PEIICHHH YYEOHBIX, MPAKTHYECKHX,
IPOEKTHBIX M HCCIIEIOBATENLCKUX 3a]ad, WHTEIPUPYysd MHOOPMALUIO U3 PA3IMYHBIX MCTOYHUKOB U
KPUTHYECKH €€ OLCHUBAS;

pasnuyath U YMETh HCIOJb30BaTh B y4eOHO-HCCIIEA0BATENbCKOM NEATEIILHOCTH METOAbl HAYYHOI'O
no3HaHus (HaOJdrofieHWe, ONKMCAaHWE, W3MEpPEHHe, OKCIEPUMEHT, BBIIBUKECHHE THIIOTE3HI,
MOJIETTUPOBaHUE U Ap.) U POPMBI HAY4YHOTO MO3HAHUS ((PaKThl, 3aKOHBI, TEOPUHU), IEMOHCTPUPYS Ha
IIpUMepax UX poJib U MECTO B HAYYHOM ITO3HAHUU;

[POBOANUTH MpPSMbIE W KOCBEHHbIC HM3MEHCHUS (PU3MYECKUX BEIUYWH, BBHIOMpAs HM3MEPUTEIbHBIC
npuOOPHl C YU4ETOM HEOOXOIUMON TOYHOCTH M3MEPEHHH, IUIAHUPOBATh XOJ W3MEPEHUH, MONy4aTh
3HAYCHHE HM3MEPSeMOW BEIUYMHBI M OIECHHBATh OTHOCHUTCIBHYIO IOTPEIIHOCTh IO 3aaHHBIM
dbopmynam;

MIPOBONTH UCCIICOBAHMS 3aBUCUMOCTEH MEKAY (DU3NUISCKUMH BETMYHMHAMHE: TIPOBOJNUTH H3MEPEHUS
MU ONpeaessiTh Ha OCHOBE HCCIEJOBAaHHMS 3HAUYCHHE IApaMETPOB, XapaKTEPU3YIOIIUX JIaHHYIO
3aBUCHMOCTh MEX/y BEIMYNHAMH, U JICIaTh BBIBOJ C YUETOM MMOTPEIIHOCTH U3MEPEHHIA;

HCIIOJIB30BATh AJId OIIMCAHHA XapaKTCpa MPOTCKAHUSA (1)H31/I‘ICCKI/IX IIpouccCCcoB (1)I/ISI/I‘~I€CKI/I€ BCJIIMYHHBI
U JEMOHCTPUPOBATH B3AUMOCBA3b MCKAY HUMU,

HCIIOJIb30BaTh AJIsA OIIMCAHUA XapaKTCpa IMPOTCKAHUA (I)I/I?»I/I‘IGCKI/IX IIpouecccoB (1)I/I3I/I‘ICCKI/IC 3aKOHEI C
YUETOM I'paHull UX NPUMECHUMOCTH,

peliaTh KayecTBeHHbBIE 3a7aud (B TOM YHCIIE U MEXIPEAMETHOTO XapakTepa): UCIOJIb3ys MOIEINH,
¢u3nUecKne BEIWYMHBI M 3aKOHBI, BBICTPAMBATH JIOTHYCCKH BEPHYIO IIETIOYKY OOBSICHCHUS
(mokaszarenbCTBa) MPEATIOKEHHOTO B 33/1a4e mporiecca (SBICHHs);

pelars pacueTHbIe 3aJauM C SBHO 3aJaHHOM (M3MYECKON MOJENIbI0: Ha OCHOBE aHaJlM3a YCJIOBHUSA
3aJ]auyl BBIJCTATH (PU3HMUECKYIO MOJIENb, HAXOAUTh (PU3MUECKUE BETUUNHBI U 3aKOHbI, HEOOXOIUMBIE U
JIOCTATOYHBIE JUIS €€ PEIIECHNUs, IPOBOJAUTH PACUETHI U IIPOBEPSTH MOJYUYECHHBIN PE3YIIBTAT;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YYEHHBIX (M3MUECKUX MOJENeH MpHU pelieHud GU3NYECKuX U
MEKIPEIMETHBIX 3a]1a4;

UCMOJb30BaTh HMHMOPMALMI0 M MPUMEHATh 3HAHUA O MPHUHLIUNAX paboThl M OCHOBHBIX
XapaKTepUCTUKAXU3YyUEHHBIX MAaIIWH, MPUOOPOB M APYTUX TEXHUYECKUX YCTPOWCTB ISl pELeHUs
MPAKTUYECKHX, YUeOHO-HCCIIEOBATENbCKUX U MTPOSKTHBIX 3a/1a4;

UCIIOJIb30BaTh 3HAaHUS O @u3MYeckux OOBEKTaX M TMpolleccax B IOBCEIHEBHON JKU3HU s
obecriedeHrs 0€30MaCHOCTH MpU OOpallleHuH C NpUOOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMM, IS
COXPaHEHHMs 37J0POBbs U COOJIIOIEHHUS] HOPM SKOJIOTHYECKOT0 MTOBEIEHUS B OKpY’KaIOLIeH cpene, JUIs
MIPUHATHSI PEIICHU B TOBCEIHEBHOM JKU3HH.

BblnyCKHllK Ha 6azoeom YPOBHE nOiydium 603MONICHOCHb HAYUUMBCA?

HOHUMAMb U 0OBACHAMb YELOCMHOCMb (PUUYECKOU MeopUul, pa3iuiams SpaHuybl ee NPUMEeHUMOCU
U Mecmo 6 psidy Opyeux u3udecKux meopuil;

enadems npuemamu nocmpoeHusd meopemudecKux doxasameﬂbcme, a makoice npocHO3UPOBAaAHUA
ocobennocmetl npomeKkaHus qbu3uuec:<ux sAeleHull U npoyeccoeé Ha OCHO6€ NOJNYYEeHHblX
meopemu4ecKux 66160008 U 007<a3ameﬂbcm6;

Xapakmepuzoeams CUCMEMHYIO C653b  MeXHCOY OCHOBONONA2AIOWUMU  HAVUHBIMU NOHAMUAMU.
npoOCMpaHcmeo, 8pems, Mmamepus (ewecmao, noje), O8udtceHue, Cuid, IHepus;

8bl08U2AMb 2UNOME3bl HA OCHO8E 3HAHUSA OCHOoBonoiazarowux d)u3ut¢ec7<ux 3aKOHOM€pHOCm€IZ u
34KOHO8,



—  CAMOCmOAMENbHO NI1AHUpoeansv U npoeodumb qbuauttecxue IKCnepumeHnniol,

— Xapaxkmepuzoeanitob 2nobanvHble I’lpO6JZ€Mbl, cmosawue nepe() yenoeeuecneom. IOHepcemudecKue,
cblpbesble, IKosocudecKkue, — U pojlb qu/BI/lKU 6 peuteHuu smux I’lp06ﬂ€M,'

— pewiamsv npaKmuKo-opueHmMuUposanHvle KaiecmseeHuble U paciemmusie guzuieckue 3a0a4u ¢ 8160pom
Quzuyeckoli Mooenu, UCNONb3YSA HECKOAbKO (QUUYECKUX 3aKOHO8 UIU (HOPpMYI, CEA3bIBAIOUUX
uzgecmmuvie QusuyecKue 8elIUUUNbl, 8 KOHMEKCMe MeHCNPeOMemHbIX C8s3ell;

—  00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKY U3VUEHHbIX MAWUH, NPUOOPO8 U MeEeXHUYECKUX
YCmpoucma,

—  00BACHAMY YCNOBUA NPUMEHEHUs u3ULecKux Mooeiel npu peuweruy Qu3uyeckux 3aday, Haxooums
A0EKBAMHYI0 NPeOlOJCEHHOU 3a0ayue (U3UYECKYI0 MOOelb, paspeuams npooaemy Kak Ha OCHOGe
UMEIOWUXCSl 3HAHUU, MAK U NPU NOMOUWU MEMOO08 OYEHKU.

ONMUCAHUE MECTA YYEBHOIO NMPEAMETA B YYHEBHOM N/AHE

B cootBercTBUM ¢ 0a3MCHBIM y4e€OHBIM IJIAHOM KypCy (PM3UKH CpeAHEHl IIKOJbl MPEeAIIECTBYET
Kypc ¢(u3ukn OCHOBHOM mKOIBl (7—9 KIilacchl), BKIIOYAIONIUN DJIEMEHTApHBIE CBEACHHS O
(bu3nUYeCKUX BEJIMYUHAX U SBJICHUSX.

Ha sTame cpepneil MIKOJIBI BO3MOXKHO M3yYeHHE OOYUYAIOMUMUCS €CTECTBO3HAHUS MO0 (pu3mku
Ha OazoBoM wiu yriayOnéHHoMm ypoBHe. M3yueHue ¢usuku Ha 0a30BOM YpOBHE MOXET OBITh
IPEAYCMOTPEHO IIPU COCTABIEHUN YYEOHBIX MUIAHOB YHUBEPCAIBHOTO U COLIMAIBHO -3 KOHOMUYECKOTO
npoduneif, a TakkKe MEIUKO-OMOJIOTMYECKOrO0 U 3KOJOIMYECKOro HalpaBiIE€HUH eCTECTBEH-
HOHAYYHOTO PO HUIIS.

JaHHas paboyas nporpamma gna 6a30BOro ypoBHs cOCTaB/eHa U3 pacyéTta 134 4 3a aga roaa
0byuyeHus (no 2 4y B Hegesnto B 10 n 11-x Knaccax)

OCHOBHOE COAEP KAHME KYPCA ®U3UKH 10-11 KIIACCBbI

ba3zoeuviii yposenw

Pu3NKa U eCTECTBEHHOHAYYHbIM METO/ O3HAHUSA MPUPOALI

®dusuka — pyHIaMeHTalIbHas HayKa O Npupoze. MeToibl HayqHOTo UccieloBaHus (PU3MUECKUX SBICHUM.
MonenupoBanue (U3NYECKUX sIBIEHUM U mporeccoB. Pu3ndyeckuil 3aKOH — TPaHULbl TPUMEHUMOCTH.
duznyecknue TEOPUM U MPUHIUI COOTBETCTBUA. Pob 1 MecTo pU3MKHU B POPMUPOBAHUU COBPEMEHHOM
Hay4HOU KapTHUHBI MUpPA, B IPAKTUYECKOMN NEATEIBHOCTH JIOACH. Pu3suxa u Kyiomypa.

MexaHuka

['paHnIBI TPUMEHUMOCTH KJIACCHYECKOW MEXAHMKHW. BakHeWlne KMHEMaTU4YeCKHE XapaKTePUCTUKH —
IIEpEMELIEHUE, CKOPOCTh, YCKOpeHHEe. OCHOBHBIE MOJIENIN TEN U ABUKEHUH.

B3anmopeiicteue ten. 3akoHel BecemupHoro tarorenus, ['yka, cyxoro tpenus. MHepunanbHas cuctema
oTcyeTa. 3aKOHbI MeXaHUKH HproToHa.

NMnynsc marepranbHOM TOYKM M CHCTEMBI. M3MEeHeHHMe M coxpaHeHue HMIyibca. Mcnoavzoeawnue
3AKOHO8 MeXaHuKu OJisl OOBACHEHUS O0BUNCEHUs HeDeCHbIX men U Ol pa3eumus KOCMUYECKUX
uccnreoosanuii. MexaHndeckasi dHEPTUs CUCTEMBbI Tell. 3aKOH COXPaHEHHMs MEXaHMYEeCKOW HHEPIHH.
Pabota cuibl.

Pagnosecue mamepuanvnoti mouku u meepooeo mena. Ycnosus pasnosecus. Momenm cunvl. Pagnosecue
Jrcuokocmu u 2asa. [eudicenue dcuoKocmeri u 2a308.

Mexannueckue KonebaHus 1 BOJIHbL. [IpeBpaliienns sHEpruy npu KoyieOaHusIX. DHEprus BOJIHBIL.

MouJgexkyasipaasi (U3MKa ¥ TEPMOTUHAMUKA

MonekynsapHuo-kuneruueckass teopuss (MKT) crpoeHuss BemiectBa M €€ SKCHEPUMEHTAIbHbBIE
JOKa3aTenbCcTBa. AOCONIOTHAS TeMIlepaTypa Kak Mepa CpelHed KHHETHYECKOW JHEPTrHuU TETUIOBOTO
JIBH)KEHUS YacTHI] BellecrBa. Mozenb uieanbHOro rasa. /laBieHue rasza. YpaBHEHHE COCTOSIHUSA
WJIealbHOTO Ta3a. YpaBHeHue MennaeneeBa—Kianepona.

ArperaTHbIe COCTOSIHUS BelecTBa. Mooenb cmpoeHus HcuoKocmell.



Buytpennss sueprust. Pabora u Tersonepeaaya kak cnocoObl U3MEHEHUs BHYTpeHHeH sneprun. [1epBbrii
3aKOH TepMoAuHaMuKu. HeoOpaTuMoCTh TEIIOBBIX MpolLeccoB. IIpuHIMIIBEI JecTBUS TEMIOBBIX MAIIH.

DJIeKTPOAMHAMMKA

Onexrpuueckoe nose. 3akoH Kynona. HampskeHHOCTP M MOTEHIMAN 3JIEKTPOCTATUYECKOTO IOJISL.
[IpoBoaHMKY, MOTYIPOBOAHUKY U TuAeKTpuku. Konaencarop.

IIoCTOSHHBIM 3JEKTPUUYECKUH TOK. OJIEKTpOABMXKyWIas cwia. 3akoH Owma Juid TOJHOM ILEeNH.
DNeKTpUYeCKUid TOK B MPOBOJAHHUKAX, OJEKTPOIMTAX, IOIYNPOBOJHUKAX, Ta3aX U BaKyyMe.
Ceepxnposooumocmo.

Wuaykuust MarHuTHOTrO mossi. JlelicTBUe MarHUTHOTO MOJI Ha MPOBOAHMK C TOKOM M JABMXKYIIYIOCS
3apspkeHHyro yactuily. Cuna Amnepa u cuina Jlopenia. MaruuTHble CBOMCTBA BEILIECTBA.

3aKOH DJJICKTPOMAarHUTHOW MHAYKUHUHM. OJeKTpomarHutHoe moje. Ilepemennbiii TOk. SIBieHue
caMOUHIYKIMH. UHIYKTUBHOCTb. DHepeus 31eKmpoMASHUMHO20 NOJIA.

DnexTpoMarHuTHele konebanus. KonedaTenbHbIN KOHTYP.

ONEeKTPOMarHuTHbIE BOJHBL. JlMama3oHbl 3JEKTPOMAarHUTHBIX H3JIYYEHUH UM HMX [PaKTUYECKOe
MIPUMEHEHHUE.

I'eomerpuueckas ontuka. BosHOBBIE CBOMCTBA CBETA.

OcHOBBI cTIENMATBHOI TEOPUH OTHOCUTEJIBLHOCTH
MHBapnaHTHOCTh MOAYJII CKOPOCTH CBETa B BakyyMme. [IpuHuun otHocutenbHOCTH JiHIITENHHA. CBsI3b
Macchl U JHEPIUH CBOOOJHON YaCTULIbI. DHEPIHsl TOKOSI.

KBanToBas pusuka. ®u3suka aroMa 1 AaTOMHOI0 AAApa

l'umoteza M. Ilnanka. @orosnektpuueckuii 3dpdext. DotoH. KopmnyckynspHO-BOIHOBOH Ayanu3M.
Coomnowenue neonpedenennocmetl I etizenoepea.

[InanerapHas Mozaens aroma. OObSCHEHHE IMHEHYATOTO CIEKTpa BOJOPOJAa HAa OCHOBE KBAaHTOBBIX
ocTyJ1aToB bopa.

CocTtaB M CTpOEHHE aTOMHOTO sApa. OHEpPrHus CBSI3U AaTOMHBIX sjaep. Buabsl paanoakTHUBHBIX
MPEBPALICHUN aTOMHBIX SIIEP.

3aKOH paIMOAaKTUBHOTO pacnaja. AnepHsie peakuuu. LlenHas peaknus AeieHus saep.

DOneMeHTapHbIe YacTullbl. DyHIaMeHTaIbHBIE B3aUMOICHCTBUS.

Ctpoenue BcesienHoit

CoBpeMeHHbIE TIPE/ICTaBICHHS 0 TPOUCX0XAeHNUU U 3Bomtonnu ComnHila u 3Be31. Knaccudukanms 3Be3 .
3Be3/1bl U UICTOYHUKH HX YHEPTUH.

lNanaktuka. [IpencraBnenue o CTpOEHUU U 3BOJIIOLMU BeeneHHoM.

IIpuMepHBIi epeYeHb NPAKTHYECKUX M J1a00paTOPHBIX padoT (Ha BLIOOP y4UTe 1)
IIpsimbie uzmepenus:

— U3MEpPEHHE MIHOBEHHOM CKOPOCTH € UCIIOJIb30BAHUEM CEKYHJIOMEPA WM KOMIIBIOTEpA C JaTYUKaMU;
— cpaBHeHHe Macc (110 B3aMMO/ICHCTBHIO);

— U3MEpEHME CUJI B MEXAHUKE;

— U3MEpeHHE TeMIEePATYPhI )KUIKOCTHBIMU U IUPPOBBIMU TEPMOMETPAMH;

— OLIEHKA CUJI B3aUMOJIEHCTBUS MOJIEKYJI (METOJOM OTpbIBA KaIElb);

— U3MEpEHHE TEPMOAMHAMHUYECKUX ITapaMETPOB Ia3a;

— wm3mepenne DJ1C ncTouHMKa TOKA;

— U3MEpEHME CUJIbl B3aUMOAECHCTBHS KaTYIIKU C TOKOM M MarHUTa MOMOILBIO AJIEKTPOHHBIX BECOB;

— ompejaeneHue nepuojia oopalieHus ABOWHBIX 3Be3]] (IeYaTHbIe MaTepHAaIbl).

Koceennvie usmepenus:

— U3MEpEHME YCKOPEHUS;

— H3MEpEHHE YCKOPEHUsI CBOOOJHOIO MaIeHMS;

— OIIpeAeNCHUE SHEPTUU U UMITYJIbCA [0 TOPMO3HOMY ITYTH;
— U3MEPEHHE yIEIbHOU TEIUIOTHI IIABJICHUS JIbJA;



M3MEpEHNE HANPSHKEHHOCTH BHXPEBOTO SJEKTPUUECKOTO OIS (MIPH HAOIIOACHUH dJIEKTPOMArHUTHON
WHIYKITAN);

M3MEpEHNE BHYTPEHHETO CONPOTUBIICHUS HICTOUHUKA TOKA;

OIIpeJIeJICHUE TTOKA3aTels TIPETIOMIICHUS CPEJIbI;

n3MepeHne GOKYCHOTO pacCTOSTHHSI COOMPAIOIIEH U pacCeHBAOIEH JTMH3;

OIIpeJIeJICHUE UTMHBI CBETOBOM BOJIHBI,

OTIpeieJIeHUe UMITYJIbCa U DHEPTUU YACTHILIBI IIPH ABMKEHUH B MArHUTHOM T0J1€ (110 poTorpadusm).

Habnwooenue senenuii:

HaOJII0ICHNe MEXaHUYECKHX SIBJICHUH B MHEPLUAIBHBIX U HEMHEPLHAIbHBIX CUCTEMAX OTCUETA;
HaOJI0ICHNE BBIHYX/IEHHBIX KOJIeOaHUI U pe30HAHCa;

HaOmoaeHue quddysum;

HaOJI0ACHNE SIBIICHUS 3JIE€KTPOMArHUTHON MH]TYKIIHH;

HaOJI0ICHNEe BOJTHOBBIX CBOMCTB CBeTa: MU PAKINS, HHTEPPEPEHIINS, TTOTAPU3ALIHS;
HaOJII0ICHUE CIIEKTPOB;

BeUepHHE HAOII0AeHNUs 3Be3/l, JIYHBI U TUIaHET B TEJECKOI WJIM OMHOKIIb.

HUccneoosanus:

HCCIICAOBAaHUEC PABHOYCKOPCHHOI'O ABWIKCHUS C HCIIOJIB30BAHUEM JJICKTPOHHOI'O CCKYHAOMCEpaA HJIHU
KOMIIBIOTECPA C JaTUUKaAMU,

UCCIIeIOBaHKE JBM)KEHUS Tejla, OPOLIEHHOT0 TOPU30HTANIBHO;

UCCIIEIOBAaHKE LEHTPAJIIBHOIO y1apa;

UCClIeIoBaHNE KaueHUs WIMHAPA 110 HAKJIOHHOM MJIOCKOCTH;

uccle0BaHue IBUKEHUSI OpoyHOBCKOM yacTuisl (1o Tpekam [leppena);

HCCIJIEIOBAaHUE U30TIPOLIECCOB;

UCCIIEIOBaHNE NU30XOPHOTO MPOIECcca U OLIEHKA a0COIIOTHOIO HYJIS;

HCCJIEIOBAaHUE OCTBHIBAHUS BOJBI

HCCIIEIOBaHNE 3aBUCUMOCTH HANPsHKEHUS Ha MOJI0caX HCTOYHMKA TOKA OT CHJIbI TOKA B IIETH;
UCCJIEIOBAaHNE 3aBUCUMOCTH CHJIBI TOKA YEpe3 JaMIIOUKY OT HalpsHKEHUS Ha HEW;
UCClIeIOBaHNE HAarpeBaHUs BOJIbI HarpeBareaeM HeOOIbIIONH MOIITHOCTH;

UCCIIEIOBaHKE SBJICHUS JIEKTPOMArHUTHOW MHIAYKIINH;

UCCIIEIOBAaHUE 3aBUCUMOCTH yIJIa IPEJIOMIIEHHUS OT yTIJjla MaJeHus;

UCCIIEIOBAaHNE 3aBUCUMOCTU PACCTOSIHHS OT JIMH3BI 10 M300pakeHUs OT PacCTOSHUS OT JIMH3BI J10
IIpeIMeTa;

HCCIIEIOBaHKE CIIEKTPa BOJIOPOJIa;

HCCIIeIOBAaHKE JBIKEHUS JIBOMHBIX 3Be3]1 (110 MeYaTHBIM MaTepHaiam).

IIposepka cunomes (6 mom uucie UMeOMCcs HegepHbvie):

MpU  JIBIDKEHUW Opycka IO HAKJIOHHOH TUIOCKOCTH BpeMs IIEPeMEIICHUS Ha OIpeIeieHHOe
pacctosiHus TeM Ooubliie, ueM Oosbile Macca OpycKa,

IIpH IBUYKEHUH OpYyCcKa MO0 HAKJIOHHOW MJIIOCKOCTH CKOPOCTh MPSIMO MPOIIOPLHUOHANIbHA ITYTH;
IIPU 3aTyXaHUU KOJIEOAHUH aMILIUTY 1a 0OpaTHO MPOMOPLHUOHATIbHA BPEMEHHU;

KBaJpaT CpEJHEro IepeMenieHuss OpOYHOBCKOM YacTUIBl NPSIMO MPOMOPLHUOHAIEH BpPEMEHU
Habmozaenus (o Tpekam [leppena);

CKOpPOCTH OCTBIBAHH BOABI JIMHEHHO 3aBHCUT OT BPEMCHH OCTBIBAHUAA,

HaMpsOKCHUC IIPpU  MOCJICAOBATCIIBHOM BKIIFOYCHHU JIAMIIOUYKU MW PE3UCTOpPAa HE PABHO CYyMMC
HaNpsHKEHUN HA JIAMIIOYKE U PE3UCTOPE;

YTOJI MIPEJIOMIIEHHUS TIPSIMO MPOIMOPLIMOHAIEH YTy Ta/IeHuUs;

IIpHU TJIOTHOM CJIOKCHHUU ABYX JIMH3 ONTUYCCKUEC CUJIbI CKJIIAAbIBAOTCH



Koncmpyuposanue mexnuueckux ycmpoucma:

KOHCTPYMPOBAaHUE HAKJIOHHOM MI0cKocTH ¢ 3aaanHbiM KIT/I;

KOHCTPYMPOBAHUE PHIUAKHBIX BECOB;

KOHCTPYHPOBAaHUE HAKIIOHHOM IIOCKOCTH, TI0 KOTOPOW OPYCOK JIBHIKETCS C 3a/IaHHBIM YCKOPEHUEM;
KOHCTPYMPOBAHUE 3JIEKTPOABUTATEIIS;

KOHCTpYUpPOBaHHE TpaHchopMmaTopa.

INVIAHUPYEMBIE PE3YJIBTATDBI

Mexanuueckue senenusn
BbINyCKHUK HAY4YUTCS:

pacro3HaBaTh MEXaHUYECKHE SBJICHHS M OOBACHATh HA OCHOBE UMEIOIUXCS 3HAHUN OCHOBHBIE
CBOMCTBA MJIM YCJOBMs NPOTEKAaHUS ITUX SBICHWN: PAaBHOMEPHOE M HEPAaBHOMEPHOE [BHKECHHE,
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE IBUKEHHE, OTHOCUTEIBHOCTb MEXAHHYECKOIO
JBW)KEHUS,, CBOOOJHOE IIaJeHUE TeJ, PABHOMEPHOE JBM)KEHHE I10 OKPYXHOCTH, HWHEpIHs,
B3aUMOJICHICTBUE TEJ, PEAKTUBHOE JBUKEHNUE, IIepeiada JaBICHUs TBEPIBIMU TEIaMu, KUAKOCTIMU U
ra3amu, aTMoc(epHoe JaBleHUE, IIJIaBaHUE TeJl, PABHOBECHE TBEPJIbIX TEJl, UMEIOIUX 3aKPEIICHHYIO
OCh BpAIlICHHUs, KOIeOaTeIbHOE IBI)KEHHE, PE30HAHC, BOJIHOBOE ABHKEHUE (3BYK);

OIMCHIBaTh M3YYEHHBIE CBOMCTBA Tl M MEXaHUUYECKUE SIBJICHMS, MCHOJb3ys (U3NYECKHE
BEJIMYMHBL: 11yTh, IIEPEMELICHUE, CKOPOCTb, YCKOPEHUE, IIEPUO]] 0OpallleHus, Macca Tella, INIOTHOCTb
BEIleCTBa, cuwia (Cuja TSDKECTH, CHJIa YOPYTOCTH, CHJa TPEHMs), JABJICHUE, HUMITYJIbC TeJa,
KMHETUYECKasi SHEpPIusl, MOTEHIMAJIbHAs SHEPIUsl, MEXaHUuecKas paboTa, MeXaHHU4ecKas MOIIHOCTD,
KIIJI mpu coBepiieHHH pabOThl C UCHOIB30BAHUEM MIPOCTOr0 MEXaHU3Ma, CHJIa TPEHHUs, aMIUIUTY/1a,
MepHOJ] M 4YacToTa KoJeOaHWH, JJIMHA BOJIHBI M CKOPOCTb €€ pacHpOCTpaHEHUs; MpHU OINUCAHUU
MPAaBUIBHO TPAKTOBATh (U3NUYECKUN CMBICT MCIOJIb3YyEMBIX BEIMYUH, UX 0003HAUEHUS U €JUMHULIBI
U3MEpEeHUs,, HaXOAWUTh (HOPMYIIbI, CBS3bIBAIOLIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3UUECKON BETMUMHBI;

aHAJIM3MPOBATh CBOMCTBA TE€J, MEXAaHUUYECKUE SIBJICHUS U MPOILECCHI, UCHOJB3YS (PU3NUYECKUE
3aKOHBI: 3aKOH COXPAHEHUs JHEPIUM, 3aKOH BCEMUPHOTO TATOTEHHUs, NMPUHLUII CYNEPIIO3ULIIMU CHUII
(HaxoxxaeHue pasHozeicTBytomieil cuibl), I, I1 u 11l 3akonsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH ApxXxuMena; NMpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M €70 MaTEMaTUYECKOE BBIPAKECHHUE;

pa3nuyaTh OCHOBHbBIE NPU3HAKU HM3YYEHHBIX (U3MUECKUX MOJIeJIel: MaTepuaybHas TOYKa,
MHEpLUaIbHasl CUCTEMA OTCUETA;

pemiaTh 3agadd, HCHOIb3ysd (U3MYECKHE 3aKOHBI (3aKOH COXpPAHEHUs DSHEPruH, 3aKOH
BCEMHMPHOI'O TiroreHus, npuHuun cynepnosuuuu cui, I, II w III 3akomsl HeroToHa, 3aKkoH
COXpaHEeHMs UMIyNbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) U GOpPMYIIbI, CBA3BIBAIOIINE
¢bu3nyeckue BEIUYMHBI (IyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEUIECTBA, CHIIA,
JaBlieHHEe, UMIYJIbC Tela, KUHETUYECKasi SHepIus, MOTEeHIMaIbHas SHEPrHsl, MexaHudeckas padoTa,
MexaHuueckas moiHocTb, KIIJ] mpoctoro mexanusma, cuiia TpEeHUS CKOJbXKEHHs, KO UIUEHT
TPEHUs, aMIUTUTY/a, IEPUOJ U YacTOTa KoJIeOaHu, AJIMHA BOJIHBI U CKOPOCTh €€ paclpoCTpaHeHHs):
Ha OCHOBE aHajlu3a YCIIOBHMs 3aJaud 3alUCbhlBaTh KpPaTKOE YCJIOBUE, BBIIEIATh (DU3HUECKHE
BEJIMYMHBI, 3aKOHBI U (POpMYJIbI, HEOOXOAUMBIE JIsi €€ peIlIeHUs], IPOBOJAUTh PACUEThl U OLIEHUBAThH
PeaTbHOCTh MOJIyYEHHOTO 3HaUEHUs (PU3MUECKON BEINYHMHBI.

BblnyCKHllK noayuum 603MONHCHOCHIb HAYUUMDbCA:

UCNONL306AMb 3HAHUSL O MEXAHUYECKUX SGIEHUAX 8 NOBCEOHEeBHOU JHCU3HU OJisl obecneyenus
bezonacnocmu npu obpaweHuu ¢ npudopamu U MexHU4YecKUMU YCmpoucmeamu, Oisi COXPaHeHus
300p08bsl U COONIOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOCeHUsl 8 OKpycaowell cpede, Npusooumsy
npuMepbl  NPAKMUYECKo20 UCHONb308AHUA  (PUUYECKUX 3HAHULL O MEeXAHUYECKUXx sGNeHUsx u
QuzuuecKux  3aKOHAX, NpuUMepbl  UCHONb30BAHUS  B80300HOGIAEMbIX — UCMOYHUKOS  IHEPIUl,
9KOJI02UYECKUX NOCTEOCMBULL UCCTe008AHUA KOCMUYECKO20 NPOCMPAHCIE;

Paziuuams Spanuybl NPUMEHUMOCMU DUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOWUll Xapakmep
GPYHOAMEHMANbHBIX  3AKOHO8 (3aKOH COXPAHEHUs MeXAHU4ecKol JHepeull, 3aKOH COXPAHEHUs.



UMNYNIbCA, 3AKOH BCEMUPHO20 MALOMEHUs) U 02PAHUYEHHOCb UCHONb308AHUA YACMHLIX 3AKOHO8
(3axon I'yka, Apxumeoa u op.);

HAX00ums a0eK8amuy0 NpeoyloNCeHHOl 3a0ade uuyecKylo Mooelb, paspeuams npoodiemy
KaK HA OCHOBe UMEIWUXCSl 3HAHULL N0 MEXAHUKe ¢ UCNONIb308AHUEM MAMeMAmu4ecko2o annapamad,
Max u npu NOMOWU Memooo8 OYeHKU.

TenJioBble ABJICHUSA
Buvinycknuk nayuumcs:

pacro3HaBaTh TEIUIOBbIE SIBIEHUS M OOBACHATH Ha 0a3e MMEIOUIMXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIM YCIIOBUSI MPOTEKaHWS OJTUX SBICHUH: OU(Qy3us, H3MEHEHHEe oO0beMa Teln IpH
HarpeBaHuu (OXJIQXICHUM), OoJibIlIas CKUMAEMOCTb ra3oB, Majias CXKMMAaeMOCTh JKUIKOCTEH H
TBEPABIX TeJ; TEIUIOBOE PAaBHOBECHE, HCIIAPEHUE, KOHJEHCAlWs, IUIABICHUE, KPUCTaJUIM3aLus,
KUIIEHHE, BJIAXHOCTb BO3AyXa, pa3IMyHble CIOCOObI Terionepenadyn (TerIONpOBOAHOCTb,
KOHBEKIIMSI, U3JIyUE€HUE), arperaTHble COCTOSIHMSI BEILECTBA, MOIJIOIIEHUE SHEPIUU MPU MCIIAPEHUU
KUIKOCTU U BBIIEICHUE €€ IIpU KOHJACHCALMM I1apa, 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHHUS OT
JIABJICHUS;

ONMCHIBATh H3yYEHHbIC CBOWCTBA TeJl W TEIUIOBbIE SBJICHUS, HUCHONb3Yys (hU3HUecKHe
BEJIMYUHBL: KOJIMYECTBO TEIUIOTHI, BHYTPECHHSS HHEPIUs, TEMIIEpaTypa, YAEJIbHAas TEIUIOEMKOCTb
BEIIECTBA, yJeJIbHAs TEIUIOTA IUIABJIECHUS, yJelibHas TEIUIoTa MapooOpa3oBaHus, yJelibHas TEIIoTa
CropaHusi TOIUIMBA, KO3()(PHUIMEHT MOJIIe3HOTO NEHCTBHS TEIUIOBOTO JIBUTATENS; IMPH OIMUCAHUU
IIPaBUIIBHO TPAKTOBaTh (PM3NYECKUN CMBICT UCIOJIb3YEMBIX BEIMYUH, UX 0003HAUYEHUS U €IUHULIBI
U3MEpEeHUs,, HaXOAUTh (POPMYIIbI, CBS3bIBAIOLIME JAaHHYIO (U3NYECKYI0 BEIMYHMHY C JIPYTHMMH
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3NUYECKOM BETMUMHBI;

AHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBICHUS M IPOLECCH, HCIOJIb3Yys OCHOBHBIE
IIOJIOXKEHUS aTOMHO-MOJIEKYJIIPHOIO YYEHHUSA O CTPOCHUU BELIECTBA U 3aKOH COXPAHEHMS SHEPIUU;

pa3nuyaTh OCHOBHBIE MPU3HAKM HW3YYEHHBIX (U3NYECKUX MOJENeH CTpOeHHs Tra30B,
KUIKOCTEN U TBEPABIX TEIL;

MPUBOJIUTh MPUMEPbl MPAKTUUYECKOIO HCIHOJB30BaHUS (U3UUYECKHX 3HAHUNH O TEIIOBBIX
SBJICHUSIX;

pelaTth 3a/1a4yM, UCIOib3ys 3aKOH COXPAHEHHUS SHEPruu B TEIUIOBBIX Mpoleccax U (HOopMylibl,
CBSI3bIBAOIIUE (PU3MUECKUE BETUUNHBI (KOJUYECTBO TEIJIOTHI, TEMIIEPATypa, yedbHas TeII0eMKOCTh
BEIIIECTBA, yJEJIbHAs TEIUIOTA IUIABJICHUS, yJelIbHAs TEIUIOTa NapooOpa3oBaHUs, ylAelbHas TEIIOTa
CrOpaHusl TOIUIMBA, KO3()(ULMEHT MOJIe3HOro JIEeHCTBUS TEIUIOBOIO JBUraTels): HA OCHOBE aHAN3a
yCIIOBUSL 3aJlaud 3alUChIBaTh KPaTKOE YCJIOBHE, BBIIEIATH (DU3MUECKHE BEIUYUHBI, 3aKOHBI M
¢dbopmynbl, HEOOXOAMMbIE [UIl €€ pelleHUs,, MPOBOAUTh pacyeTbl M OLEHHBATh pPEaTbHOCTb
MOJIYYEHHOT'0 3Ha4U€HUs (PU3UUECKOI BEIINYNHBI.

Bbmycmum noayuum 603MONHCHOCHIb HAYUUMbCA:

UCNONL306AMb 3HAHUSL O MENI0BbIX SAGIEHUAX 6 NOBCEOHEeGHOU MHCU3HU OJil oDecnedeHus
bezonacnocmu npu obpaweHuu ¢ npudoOpamu U MexHUYecKUMU YCmpoucmeamu, Oas COXPAHEHUs.
300p08bsl U COONIOOEHUST HOPM IKOJIOSUYECKO20 NOBEOeHUsl 8 OKpycaowell cpede, Npusooumbs
npUMepbl IKON0SUHECKUX NOCIedCcmeull pabomsl O0gueamenell HYmMpeHHe20 C2OpaHus, Menioesbix U
2UOPOINEKMPOCAHYULL,

Paziuuams 2panuybl NPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0OWUll Xapakmep
PYHOAMEHMANbHBIX PUULECKUX 3AKOHO8 (3AKOH COXPAHEHUs. SHepeUul 68 Meni08blX Npoyeccax) u
02PAHUYEHHOCIb UCTIONb308AHUS YACMHBIX 3AKOHO8,

HAxXo0ums a0eK8amHuy0 NPedIoHCeHHOU 3a0aue Qu3ULecKyl0 MoOoelb, paspeuams npoonemy
KaK HA OCHOB8E UMEIOWUXCS 3HAHUUL O MEeNJo8blX AGNEHUAX C UCHOIb308AHUEM MAMeMamuiecKko2o
annapama, max u npu NOMOwU Memoo08 OYeHKU.

DJIEKTPUYeCKHe U MATHUTHbIE ABJICHHA
Buvinycknuk nayuumca:

pacrno3HaBaTh AJIEKTPOMArHUTHBIE SIBJICHHUS UM OOBACHATH Ha OCHOBE HMMEIOIIMXCS 3HAHWM
OCHOBHBIE€ CBOICTBA WJIM YCJIOBHUS MPOTEKAHUS 3TUX SBJICHHI: 3JEKTPU3ALUS TEJ, B3aUMOJICUCTBUE
3aps0B, SJIEKTPUUECKUN TOK U €ro IeHCTBUS (TEIIOBOE, XMMHUECKOEe, MarHUTHOE), B3aUMOJIeiCTBIE
MarHiTOB, DJICKTPOMArHUTHAS WHAYKIUS, ACHCTBUE MAarHUTHOTO TOJIsS HA TPOBOJHUK C TOKOM M Ha



JIBUKYIIYIOCS 3apsOKEHHYIO YacTHILy, JCWCTBHUE AJICKTPUUYECKOTO IMOJSI Ha 3apsHKCHHYIO YacTHILY,
AJIEKTPOMArHUTHBIE BOJHBI, MPSMOJIHMHEHHOE PAaCIpPOCTPAHEHUE CBETA, OTPAXKCHUE U TPEIOMIICHHE
CBETa, TUCTIEPCHUs CBETA.

COCTABIIAITh CXEMBI DJCKTPUYECKHX IEMed C IOCIeAOBaTeIbHBIM W MapalieIbHBIM
COCMHEHUEM DJJIEMEHTOB, pPa3linyas YCIOBHbIE OOO3HAYEHHUS AIIEMEHTOB DJICKTPUYECKHUX IIeTieit
(MCTOYHHK TOKA, KJIF0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMETD).

HCIIOJIb30BaTh ONTHYECKUE CXEMBI JJII TOCTPOSHUS H300pakKeHWH B TUIOCKOM 3epKalie H
cobOuparoie JuH3e.

OIMKCHIBATh U3yUYEHHBIC CBOMCTBA TEN U DJICKTPOMATHUTHBIC SBJICHUS, UCIIONB3Ys (DU3HUSCKUE
BEJIMYMHBL: DJICKTPHUUCCKUIN 3apsiji, CWIa TOKa, ODIIEKTPUYECKOE HANPSHKCHHE, JJICKTPHUECKOE
COIIPOTHBIICHUE, YAEIBHOE COMPOTHBIIEHHE BEIIECTBA, pabOTa 3IEKTPUYECKOrO TOJsI, MOIIHOCTH
TOKa, (DOKYCHOE PACCTOSIHUE M ONTHUYECKAasl CHJIA JIMH3bI, CKOPOCTh JICKTPOMATHUTHBIX BOJH, JJTUHA
BOJIHBI M YacTOTa CBETAa; NMPH OIMMCAHUU BEPHO TPAKTOBATH (PUIUYCCKUI CMBICT HCIOIB3YEMBIX
BEJIMYMH, X OOO3HAYCHUs M CIAWHUIBI M3MEPCHHUS; HAXOTUTh (OPMYIIbI, CBS3BIBAIOIINAE JAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BETHYNHAMHU.

aHAJM3UPOBaTh CBOMCTBA TeJ, JJICKTPOMATHUTHBIC SBJIICHUS M MPOLECCHI, HCHOJIb3Ys
(¢u3nvecKre 3aKOHBI: 3aKOH COXPaHEHHs JJIEKTPUYECKOTO 3apsna, 3akoH Oma Juisi ydacTka IIelH,
3akoH Jxoyns-JIeHia, 3aKoH MPSMOJIMHEHHOTO PACIpPOCTPAHEHUS CBETa, 3aKOH OTPaKCHUS CBETa,
3aKOH TIPEJIOMJICHHSI CBETa; NPH JTOM pa3nyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA H €ro
MaTEeMaTHYECKOE BhIPAKCHUE.

MPUBOJUTL  TPUMEPHl  TPAKTHYECKOTO  HCIONB30BAaHUS  (QU3MYECKUX  3HAHUH O
AJIEKTPOMATHUTHBIX SBJICHUSX

pemarh 3amadd, HCHONb3ys (u3nueckue 3akoHbl (3akoH Oma JUIsi y4yacTKa LIENH, 3aKOH
Jlxxoyns-JIeHna, 3aKOH TPSMOJIMHEHHOTO PaclpOCTPAaHCHUs CBETA, 3aKOH OTPAKCHUSI CBETa, 3aKOH
MPEIOMIICHUST CBeTa) U (POPMYIIBI, CBS3BIBAIONINE (DU3MUCCKHE BEIMYMHBI (CHUIIA TOKA, SIICKTPUUICCKOES
HANpSOKCHUE, DJICKTPUYECKOE COINMPOTHUBIICHUE, YACIbHOE CONPOTHBIICHUE BeEIIeCTBa, paboTa
AIIEKTPHUYECKOTO TIOJISI, MOIIIHOCTh TOKA, (POKYCHOE PAcCTOSTHUE W ONTHYECKAs CHJIa JIMH3BI, CKOPOCTh
ANEKTPOMArHUTHBIX BOJIH, JAJWHA BOJHBI M YacTOTa cBeTa, (OPMYIbI pacdera dIEKTPUUYECKOTO
COIPOTHBIICHUS TIPHUITOCIICIOBATEILHOMHIIAPAIICTIHPHOMCOSIMHEHUN TTPOBOJHUKOB): HAa OCHOBE
aHallM3a YCJIOBHUSA 33/1a4U 3alHChIBaTh KPATKOE YCIOBUE, BBIIEIATh (PU3MUECKUE BEJTMYMHBI, 3aKOHBI U
(dbopMyIlbl, HEOOXOJHMMEBIC Il €€ peNICHHs, IMPOBOJUTh pPACUYeThl W OICHWBATh PEAbHOCTH
MOJIYY€HHOTO 3HAUYEHUs (PU3MUECKOI BEINYNHBI.

BblnyCKHuK noJiyuum 603MONCHOCHb HAYUUMbCA?

UCNONIb308aMb  3HAHUAL 00 DJIEKMPOMASHUMHBIX SAGNICHUSX 6 NOBCEOHEBHOU HCUSHU OISl
obecneuenusi Oe30NaACHOCMU NpU 0OpaUjeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCIMPOUCMEAMU, O
coxXpanenust 300p06bsi U COOMOOCHUSL HOPM IKOLOSUYECKO20 NOBCOCHUSl 8 OKpYdcalouell cpeoe;
NPUBOOUMb NPUMEPDL GIUSHUSL JIEKMPOMACHUMHBIX U3TYYEHULL HA JHCUBLLE OPSAHUSMbL,

PaziuHams 2paHuybl RPUMEHUMOCIU (DUULECKUX 3AKOHO8, NOHUMAMb 6CeoOuull xapaxkmep
DYHOAMEHMANHBIX 3AKOHO8 (3AKOH COXPAHEHUsl DJIeKMPUYECKO20 3apsiod) U 02PAHUYEHHOCHIb
UCNONb30BAHUSL HACTHBIX 3AKOHO08 (3akon Oma 01 yuacmia yenu, 3akoH [[coynsa-Jlenya u op.);

UCNONb308aMb  NPUEMbL  NOCMPOCHUSL  (PUUYECKUX MoOenel, HOUCKa U opmMyIuposKu
00KA3aMeNbCms  BbLOBUHYMbIX 2UNOMe3 U Meopemuyeckux 6bl60008 HA OCHO8e SMNUPUYECKU
YCMAHOBIEHHbIX PaKmos;

HAXo0ums a0ek8amuyr0 NpeoyloNCeHHOU 3a0ade Qu3UYecKylo MoOelb, paspeuams npodiemy
KAK HA OCHOBE UMEIOWUXCS 3HAHULL 00 9NEeKMPOMASHUMHBIX SGIEHUAX C UCHONb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMouu Memooo8 OYeHKU.

KBanToBbIe IBJICHUSA
Buvinycknuk nayuumcsn:

pacro3HaBaTh KBAaHTOBBIC SIBICHUS M OOBACHATH Ha OCHOBE MMEIOUIMXCS 3HAHUNA OCHOBHBIE
CBOMCTBA WJIHM YCIOBMsS IPOTEKAaHHUsA DOTUX SBICHUM: €CTCCTBCHHAs W  HCKYCCTBEHHas
PaIuOaKTUBHOCTS, O-, 3- U Y-U3Ty4eHHSs, BOSHUKHOBEHHE JMHEHYATOr0 CIEKTPa U3IyUYeHHs aTOMa;

OIMCBIBATh M3YYEHHBbIE KBAHTOBBIC SIBJICHUS, UCHOJIb3yd (U3NYECKHE BEIUYMHBI: MAaccoBOE
YHCII0, 3apsAJ0BOE YHUCIO, MEPUOJ TOJypacnaaa, >Heprus (OTOHOB; MPU OMUCAHUU TPABUIBHO
TPAKTOBaTh (PU3NYECKUN CMBICI UCIOJIb3YEMBbIX BEIUYMH, UX 0003HAYCHUS U €IMHULIBI H3MEPEHNUS;
HaXOJUTh (OPMYJIbI, CBS3BIBAIOLINE JNAHHYIO (DU3MUYECKYIO BEIHMUMHY C JIPYTMMH BEIWYHMHAMH,



BBIYUCIIATH 3HaUCHHE (PU3NYECKON BETMUHHBI,

aHAJIM3UPOBaTh KBAHTOBBIC SBICHMS, MCIOJB3YS (PU3MUECKUE 3aKOHBI M IOCTYJAaThl: 3aKOH
COXpaHEHHMsI PHEPTUH, 3aKOH COXPAHEHMsI 3JIEKTPUUYECKOTO 3aps]ia, 3aKOH COXPAaHEHHS MacCOBOIO
Yuciia, 3aKOHOMEPHOCTH U3JTyYeHHs U MOIJIOIIEHUS CBETa aTOMOM, IIPU 3TOM Pa3iInyaTh CIIOBECHYIO
(opMyITHPOBKY 3aKOHA U €T0 MATEMAaTUYECKOE BHIPAKCHUE;

pa3nuyaTh OCHOBHBIE NMPU3HAKU IUIAHETAPHON MOJENH aTOMa, HYKJIOHHOH MOJIENH aTOMHOIO
A1pa;

IPUBOAUTH MPHUMEPHl TMPOSIBIEHUS B MPUPOAE M  IMPAKTHUYECKOIO  HCIIOJIb30BAHMS
pPaZlOaKTUBHOCTH, SJEPHBIX U TEPMOSAEPHBIX PEAKLINM, CIIEKTPAJILHOIO aHAIN3a.

BblnyCKHllK noJiyuum 603MONCHOCHb HAYUUMbCA?

UCNONb306aMb NOJYYEHHbIE 3HAHUSA 8 NOBCEOHEGHOU HCUSHU NPU 00paujeHuu ¢ npubopamu u
MeXHU4YeCKUMU YCMpOoUCmeamu (Cuemyux UOHUSUPYVIOWUX YACUY, O03UMemp), Ol COXPAHEHUS
300p08b3 U COONOOEHUSI HOPM IKOLOSUUECKO20 NOBEOCHUs 8 OKPYHCarowell cpeoe;

COOMHOCUMb IHEPIUIO C8A3U AMOMHBIX 510ep ¢ 0eheKmoM Macchl;

npUBOOUMb NpUMEPbL GAUAHUSA PAOUOAKINUBHBIX USTYYEHUL HA JHCUBbIE OP2AHUIMbL, NOHUMAMb
NPUHYUN Oeticmausi 003UMempa U pasiuiams Yciosus e20 UCNOIb308AHUS,

NOHUMAMb  IKOI02UYECKUe NpoOieMbl, BO3HUKAIOWUE NPU  UCHNOAb30BAHUU  AMOMHbBIX
INeKMPOCMAHYUL, U NYMU peuleHUs IMUx npooiem, nepcneKmugvl UCNOIb308AHUS YNPABIAEMO20
MepMos0epHo2o cunmesa.

DJIeMeHTbI aCTPOHOMMH
Buinycknuk nayuumces:

YKa3bIBaTh Ha3BaAHUA IJIAHCT ConHeuHol CHUCTCMBbI; pa3jindaTb OCHOBHBIC IPU3HAKKU CYTOYHOI'O
Bpall€HuA 3BC3THOT'O He6a, JBHXXCHUA .HYHBI, COJ'IHI_[a U IIJIaHCT OTHOCHUTCIIBHO 3BC3/1;
IIOHUMATD pa3Indnd MCKIAY FCHHOHGHTpH‘ICCKOﬁ u FCOHCHTqueCKOfI CUCTCMaMU MHpa,

Bbll’lyCKHllK noayuum 603MONHCHOCHb HAYUUMbCA:

VKA3618amb 00wue ceotUcmea u OMaudus niaHem 3eMHOU 2PYRnbl U NIAHem-2U2AHMO8, MAbIX
men ConHeunou cucmemvl U OOAbWIUX NIAHEM; NONb308AMbCA KAPMOU 38€30H020 Heba npu
HAOII0OeHUsX 36€30H020 Heba,

Paziuuams OCHOGHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) cOOmMHOCUNMb
yeem 36e30bl ¢ ee MmemMnepamypou,

paszauuams eunome3swvl 0 npoucxodicoeruu ConiHeuHoUu cucmemoi.

JlesTenbHOCTh 00pa3oBaTeNbHOM oOpraHu3anuu oO0mero obpazoBaHus HpU 00ydeHHH (GU3HMKE B
CpeaHell IIKoJIe JOJDKHAa OBbITh HampaBlIeHa Ha JOCTUXKEHHE OOyYarollMMHUCA CIELYIOMIHNX
JIMYHOCTHBIX Pe3yJbTATOB:

YMEHHE YIPaBIATh CBOEH IO3HABATEIILHON JEATENHLHOCTHIO; TOTOBHOCTH W CIIOCOOHOCTHh K
o0pa3oBaHMIO, B TOM 4YHClIe caM000pa30BaHMIO, Ha MPOTSHKEHUM BCEH >KM3HHU; CO3HATEIbHOE
OTHOILIEHHE K HENpPEephIBHOMY O0Opa30BaHUIO KaK YCJIOBHUIO YCHEUIHOM mpodeccuoHaIbHON U
0OIIECTBEHHON JeSATeIIbHOCTH;

YMEHHUEC COTpyAHHUYATb CO B3pOCJIbIM, CBCEPCTHUKaAMH, JC€TbMHU MJIAAMIETO BO3pacTa B
o0pa3oBaTeNbHOH, Y4eOHO-UCCIIeI0BATENbCKON, TPOEKTHON U IPYTUX BUAAX AESITEIbHOCTH;
c(OpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HAayKH; OCO3HAaHMWE 3HAYMMOCTU HayKH, BIAJCHHUS JIOCTOBEPHON HHGOpMaIueil o mnepeaoBbIX
AOCTUKCHUAX U OTKPBITUAX MHpOBOﬁ M OTE€4eCTBEHHOM HAayKH, 3aMHTCPCCOBAHHOCTb B HAYUYHBIX
3HaHMAX 00 ycTpoicTBe MHpa U 00IIEeCTBa; TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPYECTBY;
YyBCTBO TOPAOCTH 32 POCCUMCKYIO (PU3NYECKYIO HAYKY, TYMaHU3M;

MIOJIOKUTEIBHOE OTHOLIEHUE K TPYAY, LEIEYCTPEMIIEHHOCTD;

JKOJIOTUYEeCcKasl KyJlbTypa, OepekHOe OTHOIIEHHE K POJHOW 3emile, MPUPOJHBIM OorarcTBam
Poccun n Mupa, noHMMaHHE OTBETCTBEHHOCTH 3a COCTOSTHUE NPUPOJHBIX PECYPCOB M pa3yMHOE
IPUPOIOIOIB30BAHNUE.

MeTtanpeagMeTHBIMH pe3yJIbTATAMHU OCBOCHHUSI BBITYCKHUKAMU CPEIHEHN IIKOJIbI MPOrpaMMBbl 110

buzHKe SBISAIOTCS:
1)

OCBOEHHE PeryJasiTHBHbIX YHUBEPCAJbHbIX YUeOHBIX el CTBHIA:
CaMOCTOATCIBHO OHNPECACIATh ILCIIHU, CTABUTb U (bOpMYJII/IpOBaTB COGCTBGHHLIG 3aJadyu B



3)

0o0pa3oBaTeNbHON AEATENbHOCTH U KU3HEHHBIX CUTYyallUsAX;
OLICHMBATh PECYPCHI, B TOM 4YKCJIE€ BpeMs U Ipyrue HemaTepHalbHbIE Pecypchl, HEOOXOAUMbIE
JUIsl TOCTUYKEHNUS ITOCTAaBJIEHHON paHee LENH;
COIMOCTABIISITH UMEIOLIHECS] BO3MOKHOCTH U HEOOXOAUMBbIE JUIsl TOCTHXKEHUS LIETTU PECYPCHI;
ONPENEIIATh HECKOJIBKO IYTEW JOCTUKEHUS TOCTABICHHOM LEJIH;
3a7aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIPEAEIUTh, YTO- LEb TOCTUTHYTA;
COIIOCTABJIATHIIOIYYECHHBIN PE3yNIbTAT AEATEIBHOCTH C IIOCTABICHHON 3apaHee LEelIbIO;
OCO3HaBaTh IOCIEACTBUS JTOCTHKEHUS MOCTAaBICHHON IEIM B JEATEIbHOCTH, COOCTBEHHOM
JKU3HU U )KU3HU OKPYKAIOIIUX JIIOJIEH;
0Ccé0eHUe NO3HABAMENbHBIX YHUBEPCAIbHBIX YUEeOHbIX 0eliCMEUIL:
KPUTHUYECKH OLIEHUBATh U MHTEPIPETHUPOBATH HH(POPMALIMIO C PA3HBIX M0 3UIIHI;
pacro3HaBaTh U (PUKCUPOBATH IPOTUBOPEYUS B MHGOPMALIMOHHBIX UCTOY HUKAX;
HCIIOJB30BAaTh  pa3JIM4HbIE  MOJEIbHO-CXEMaTUYECKHUE  CPEACTBA Ul IPEACTaBICHUSA
BBISIBIICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX IPOTUBOPEUUIL;
OCYIIECTBIIATh Pa3BEPHYTHIH HMHPOPMAIIMOHHBII TMOWCK W CTaBUTh HA €ro OCHOBE HOBBIC
(yueOHBbIC U TO3HABATENbHbIC) 3314 H;
UCKaThb W HaXOAWTh OOOOHIEHHBIE CIOCOOBI pEHICHHS 3aJady; NPUBOJUTh KPUTHUYECKHE
apryMeHTbI, KaK B OTHOILIEHWU COOCTBEHHOTO CYXKJEHHs, TAK U B OTHOIICHHH ACUCTBUU U
CYKJIEHUH IPYyroro 4ejI0BeKa;
aHAIM3UPOBATH U MPE0oOPa30BBIBATH MPOOIEMHO-IPOTUBOPEUNBBIEC CUTYALINH;
BBIXOJAWTH 3a paMKH Y4YeOHOTO TMpEeAMETa M OCYIIECTBIATH IIE€JICHAIPABICHHBIA ITOUCK
BO3MO>KHOCTH HIMPOKOTO MEPEHOCa CPECTB U CIIOCOOOB /1€ CTBHUS;
BBICTpanBaTh WHAMBUIYAJIbHYIO 00pa30BaTEbHYI0 TPACKTOPHUIO, YUUTBHIBAasi OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYEHUS;
3aHMMAaTh pa3Hble MO3ULIMM B MO3HABATEJIbHOU NEATENbHOCTU (OBITh YUEHUKOM M YUMTEIIEM;
dbopmynupoBaTh 00pa30oBaTEIbHBIN 3aMpoOC U BBINOJIHATH KOHCYJIBTAaTHBHBIE ()YHKIIMU
CaMOCTOSITEJIBHO; CTaBUTh IpoOieMy W paboTaTh Haja €€ pelIeHHEM; YIpaBisTh COBMECTHOM
M03HABATEIbHON JAESATENIBHOCTBIO U IO JUMHSTHCH);

O0CBOEHHE KOMMYHMKATHBHBIX YHUBEPCAJbHBIX YUeOHbIX JAeiicTBHIA:
OCYULIECTBIIATH €JOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK BHYTPHU
o0Opa3oBarebHON OpraHu3ally, Tak 1 3a €€ mpeiejaamMu);
IpPU OCYLIECTBICHUH TPYIIOBOM paboThl ObITh KaK PYKOBOJIUTENEM, TaK M UYICHOM HPOEKTHOMN
KOMaH/Ibl B Pa3HbIX posisix (T€HEepaTopoM HAeH, KpUTUKOM, HUCIOJHUTENEM, NPE3EHTYIOMUM U T.
1.);
Pa3BEPHYTO, JIOTUYHO M TOYHO M3JIaraTb CBOK0 TOYKY 3PEHMS C HMCIOJIb30BaHUEM aJICKBATHBIX
(YCTHBIX ¥ TMCHbMEHHBIX ) A3BIKOBBIX CPE/CTB;
pacro3HaBaTh KOH(JIMKTOT€HHbIE CUTYalluU U MPeA0TBpaliaTh KOHMIUKTHI 10 UX aKTUBHOMU (ha3bl;
COIJIACOBBIBATh  IO3ULMU  WIEHOB  KOMaHJbl B  Ipouecce  paboTel  Hag  OOMIHUM
MPOAYKTOM/pEIIeHUEM;
NPEICTaBIATh MyOJIMYHO PE3yNbTaThl MHAMBUIYAJIbHOM M TPYNIOBOM N1EATEIBHOCTH KakK Iepen
3HAKOMOM, TaK U Mepes HE3HAKOMOU ayIuTOPHEN;
no0upaTh MapTHEPOB /IS 1EJI0BOM KOMMYHHUKAILIUU, UCXOJ U3 COOOpaKeHUI pe3ylbTaTUBHOCTH
B3aHMMOJCHCTBHS, a HE THIHBIX CHMIIATHI;
BOCIPUHUMATh KPUTHUYECKUE 3aMEUaHMsI KaK PeCypc COOCTBEHHOT'O pa3BHUTHS;
TOYHO U EMKO (QOpMYIMPOBaTh KaK KpUTHUECKHE, TaK U OJOOpUTEIbHbIE 3aMe4yaHHus B ajapec
ApYTUX JIoJed B paMKax JeJIOBOH M 00pa3oBaTeNbHOM KOMMYHMKAIMM, HM30eras IpH 3TOM
JUYHOCTHBIX OLICHOYHBIX CYXICHUH.

Hpe)lMeTHbIMI/I pe3yjJabTaTaMM OCBOCHHUSA IPpOIr'paMMBI Ha 0a3oBOM YPOBHC ABJIAIOTCA:

c(hopMHUPOBAHHOCTH MPEACTABICHUN O 3aKOHOMEPHOU CBSI3M U MTO3HABAEMOCTH SIBICHUHN TIPUPOJIBI,
00 0OBEKTUBHOCTH HAyYHOTO 3HAHM, O POJIU U MecTe (PU3MKU B COBPEMEHHOW HAyYHOW KapTHHE
MHpa; MOHUMaHHe Poju QU3UKU B HOPMUPOBAHUU Kpyro3opa U (yHKIHOHAIBHONW IPaMOTHOCTH
4eJI0BEKa JUIsl pEeIIEeHUs IPaKTUYECKUX 3a]1ay;

BIIaJICHUE OCHOBOTMOJAralomUMU (U3NYECKUMH TMOHSITHSIMHU, 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U
TEOPUSIMU; YBEPEHHOE T0JIb30BaHUE (PU3UYECKON Tep MHUHOJIOTHEH U CHMBOJIMKO;
c(hOpMUPOBAHHOCTH MPEACTABICHHUI 0 PU3NUECKON CYITHOCTH SIBICHUN MPUPOABI (MEXaHUYECKUX,
TEIJIOBBIX, SJIEKTPOMArHUTHBIX U KBAaHTOBBIX ), BUJaX MaTepuu (BEILIECTBO U MOJIE), IBUKEHUH KAK



croco0e CyIIecTBOBAHMS MAaTEpUH; YCBOCHHE OCHOBHBIX HJIeH MEXaHUKHU, aTOMHO -MOJICKYJIIPHOTO
YYEHHUS O CTPOCHHUH BEIECTBA, 3JEMEHTOB IEKTPOAMHAMUKH U KBAaHTOBOW (M3MKH; OBIAJCHUE
MOHATHIHBIM anmnapaToM U CHMBOJIHYECKUM S3BIKOM (DU3HKHU;

BJIa/ICHUE OCHOBHBIMH METOJIaMU HAayYHOTO IO3HAHMS, MCIOIb3yEMBbIMU B (pU3uKe: HAOIIOACHUE,
ONMHCaHuEe, W3MEpPEHHe, OKCIEPUMEHT; BJIQJCHHE YMEHHSMU 00pabaThiBaTh Pe3yJbTaThI
U3MepeHul, OoOHapyXUBaTh 3aBUCUMOCTb MEXAY (PU3NUECKUMH BEIUYMHAMHU, OOBICHSITH
IIOJIy4YECHHBIE PE3YJIbTATHI U J1€J1aTh BBIBOJIBI;

BJIa/ICHUE€ YMEHUSMHU BBIJIBUraTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIArAIOUIMX (PU3UUYECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATH MX 3KCHEPUMEHTAIBHBIMH CPEICTBAMHU, (OPMYyIUPYS
Lelnb MCCIEAOBAHMS;, BIAJEHUE YMEHHUSAMHU ONMCHIBATh U  OOBIACHATH CAMOCTOSITEIIBHO
IIPOBEIAEHHBIE DJKCIIEPUMEHTHI, aHAJIU3UPOBATh pPE3YyJbTAThl IIOJIYYEHHONM M3 OSKCIEPUMEHTOB
uH(pOpMaLUH, ONIPEAeATh JOCTOBEPHOCTh OJYYEHHOI'O Pe3yJIbTaTa;

YMEHHE peIIaTh MPOCThie PU3NUECKUE 3aqauu;

COPMUPOBAHHOCTh YMEHHUS HIPUMEHSTh IOJY4YEHHbIE 3HAHUS JUII OOBSCHEHHsS YCJIOBMM
NpOTEeKaHUsd (PU3NYECKUX SBICHUM B TPHUPOAE W JUISl NPUHATHSA TNPAKTUYECKUX PEUICHHH B
IIOBCEJHEBHON KU3HU;

MOHUMaHUE (PU3NIECKUX OCHOB U MPUHIUIOB JAeHCTBUS (paOdOThI) MAIIMH U MEXaHU3MOB, CPE/ICTB
NEepeIBUKEHUSI U CBSI3U, OBITOBBIX HMPHOOPOB, MPOMBIIIJIEHHBIX TEXHOJOTMYECKUX IIPOLECCOB,
BIIMSIHUSA KX Ha OKPYXKAIOWYIOCPEAy, OCO3HaHME BO3MOXHBIX IIPHUYMH TEXHOTECHHBIX U
9KOJIOTMUYECKUX KaTtacTpod;

c(OPMUPOBAHHOCTh COOCTBEHHOH TO3HMIIMM 10 OTHONICHHIO K (U3MUECKOW HHOpMaIuHy,

nonyqaeMoﬁ U3 pa3HbIX UCTOYHUKOB.

TEMATHYECKOE INTAHUPOBAHUE ®U3UKA 10-11 KJIACCHI

OcHoBHOe cogepxaHme no Temam

XapaKTepuCTMKa OCHOBHbIX BUA0B AeATE/IbHOCTM
y4YeHUuKa
(Ha ypoBHe y4ebHbIx AecTBUN)

PA3AEN 1. HayyHbii meTOo4 NO3HaHUA NpUpoabl

®uszuka - (QyHIamMeHTalIbHAs Hayka o
npupoge. HayuHblli MeTOon TMO3HaHUSA U
METObI HCCIEeIOBaHUS (PU3NUECKUX SIBICHU.

OKCHEepUMEHT ©  Teopusi B  MpoIecce
ITO3HAHUS IPUPOJBL.
[TorpemHocT  u3MepeHUl  QU3MUECKUX

BenMunH. OIleHKa TIpaHMIl HNOTPEHIHOCTEed U
NpeJCTaBIeHHEe WX  TpPU  [TOCTPOSHHUH
rpauKoB.

HayuyHble runoTesbl. Moaenm pusmnyeckmx
ABNeHNN. PU3nyecKme 3aKOoHbI U TEopUMn.
lPaHULbI NPUMEHUMOCTU GU3NYECKUX
3aKoHOB. duM3mMyecKan KapTUHa Mupa.
OTKpbITMA B HM3MKe - OCHOBA Nporpecca B
TEXHUKE U TEXHO/IOTMM NPOU3BOACTBA

dopmupoBaTh YMEHHUS IIOCTAaHOBKH neneu
NeSITeNIbHOCTH, IJIaHUPOBATh COOCTBEHHYIO
NEATENBHOCTh  JUISL  JIOCTMIJKEHUS  ITOCTaBIEHHBIX

LeJiel, MPEABUICHUS BO3MOXXHBIX PE3YJIbTAaTOB ATHUX
JICUCTBUM, OpPraHU3allM¥ CAMOKOHTPOJISI U OLIEHKH
MOJTYYEHHBIX PE3yJbTaToB. Pa3BUBaTh CrOCOOHOCTH
SICHO U TOYHO H3JIaraTb CBOM MBICIH, JIOTHUYECKHU
000CHOBBIBATh CBOIO TOUKY 3PEHUS, BOCIIPUHUMATH U
aHAJIM3UPOBATh MHEHHUS COOECETHHMKOB, MpPU3HABAS
MPaBo JIPYroro 4ejI0BEKa Ha HHOE MHEHHE.
[IpousBoauTh U3MEpeHHs] (U3NYECKUX BEIUYUH H
OIICHUBATH TpaHUIIbI MOTPEIIHOCTEN
n3MepeHuil. Beicka3pIBaTh THIOTE3BI I OOBSICHEHHS
HaO0JII01aEMBIX aBnenui. I Ipenmarate MOJICTIN
SIBJICHUH. YKa3bIBaTh TpaHULIbI MIPUMEHUMOCTH
(dbuzmyeckux 3aKoHOB.IIpUBOIUTE MPUMEPHI BIUSHUS
OTKPBITHM B (U3uKe Ha MpOrpecc B TEXHHUKE W
TEXHOJIOTUH MPOU3BOJICTBA

PA3AE/1 2. MexaHuKa

KuHemamuka

Cuctembl oTcuéra. CKaJIsSIpHbIE U BEKTOPHBIE
(bu3MYECKre BETMUUHBI.
MrHoBeHHas CKOpOCTb.
PaBHOYCKOpEHHOE IBHXKECHUE.
[B1XKeHne No OKPYKHOCTU C NOCTOAHHOM NO
MOJY/IH0 CKOPOCTbIO

Yckopenue.

[IpenacraBnsaTe  MEXaHUYECKOE  JIBHJKEHHME  Tena
YPaBHEHUSMH 3aBUCUMOCTU KOOPJIMHAT U HPOEKLMH
CKOPOCTH OT BPEMEHHU.
[IpencraBiasTh  MEXaHMYECKOE  JBIKEHHE  Tela
rpadgukamMu 3aBUCUMOCTH KOOPJAUHAT U MPOEKIMH
CKOPOCTH OT BPEMEHHU.




Onpepnenatb KOOPANHATbI, NPOUAEHHbBIN NyTb,
CKOPOCTb M YCKOPEHWE TeNa MO YPaBHEHUAM
33aBMCMMOCTM KOOPAMHAT M MPOEKLUMIA CKOPOCTU OT
BpemeHu. Mpurobpectn onbIT paboTbl B rpynne ¢
BbINO/IHEHWMEM Pa3/IMYHbIX COLMANBHbIX pOen

AuHamuka

Macca n cuna. 3aKoHbl AnHamMmunKKU. Cnocobbl
namepenuna cua. MHepumanbHblie CUCTEMbI
OTCYéTa.

3aKoH BCEMUPHOTO TATOTEHNA

N3mepars Maccy tena. 3mepars CHUJIBI
B3aUMOJCHCTBUS TeJ. BBIYHCIATH 3HAUYCHHS CHII U
YCKOPEHUI.BBIUUCIATh 3HAYEHUSI YCKOPEHUM T 1O
W3BECTHBIM 3HAYEHUSIM JEHCTBYIOUIUX CHJI U Macc
Tel.

MprMeHATb 3aKOH BCEMUPHOTO TATOTEHUA NPU
pacyéTax CUa U YCKOPEHW B3aMMOLENCTBYIOLLMX TeN

3aKoHbI COXpAaHeHuA

3akoH COXpPAaHCHUA UMITYJIbCA.

Kunernueckast sneprus u padbora.

[TorenmansHas SHEprus Tela B
rPaBUTALMOHHOMIIOJIE.
[TorenmansHas SHEPrus yIopyro

ne(pOpMUPOBAHHOTO TENA.

3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH.

MexaHnyeckune KosiebaHus 1 BOJIHbI.

IIpuMeHSATh 3aKOH COXPAaHEHUs UMIyJbCa Ul
BBIYMCIICHUS HM3MEHEHHUH CKOPOCTEH Tell NpPHU MX
B3aUMOJECHCTBUAX.

W3mepsatpy paboTy cuil 1 W3MEHEHHE KHHETHYECKOM
JHEPIruy Teja.
Boruncnsate paboTy cuil M1 U3MEHEHHE KMHETUYECKOU
JHEPruu Teja.

BplunCIIATE MOTEHUHMAJIbHYK) SHEPrUIO TEI B
rPaBUTALMOHHOM IIOJIE.
Haxoaute  HOTEHLMANIbHYHO  DHEPIUI0  YIPYro

nehOpMUPOBAHHOTO TeJIa 110 U3BECTHOM nedopMaruu
U )KECTKOCTH TeJa.

[IpumeHATh 3aKOH  COXpaHEHUs  MEXaHWYECKON
SHEPIrUU MPU pacy€Tax pe3yabTaTOB B3aUMOAECHCTBUI
TE€Jl  IPABUTALlMOHHBIMU  CHUJAaMH U CHJIAMH

YIPYroCTH.

WNccnepoBaTb 3aBUCMMOCTb Neproaa KonebaHui
MaTeMaTUYeCKOro MasiTHMKa OT ero AJIMHbI, Maccbl U
aMNAUTY bl KonebaHun.

WNccnepoBaTb 3aBMCMMOCTb Nepuoaa KonebaHui
rpy3a Ha MPysKMUHEe OT ero Macchl U XECTKOCTU
NPYXUHbI.

BbipaboTaTb HaBbIKM BOCMPUHMMATb, aHAIM3MPOBaTh,
nepepabatbiBaTbh M NpeabABAATb MHGOPMALMIO B
COOTBETCTBMM C MOCTaBNEHHbIMU 33434aMU

PA3AEN 3. MoneKynsapHaa ¢usmka

MoneKynapHaa pusuKa

Artomuctuyeckas TEOpUs CTPOEHHUS
BEUIECTBA. OKCIEPUMEHTAJIbHBIE OCHOBAHHUS
MOJIEKYJIIPHO-KHHETHYECKON
TeopuH.AOCOMIOTHAS TeMIlepaTypa.
YPaBHEHUECOCTOSAHUS NICAIBHOTO Ta3a.

CBA3b cpegHelr KUHEeTUYECKOW IHeprnm
TENJ0BOro ABUXKEHMA MONEKY/ C aBCONOTHOM
TemnepaTypon.

CTpoeHue *KnaKocTen n TBEPAbIX Ten

BremonssTh OKCIICPUMCHTHI, ClIyKalue
000CHOBaHUIO MOHCKYHﬂpHO-KHHeTquCKOﬁ TCOpUH.

OmnpenensaTh mapaMeTpbl BeLIECTBA B Ta3000pa3HOM
COCTOSIHUM Ha OCHOBAHHWM YPAaBHCHHA COCTOSAHUA
U7eaIbHOro rasa.

UccnenoBaTh  3KCHEpUMEHTAIBHO
(V) Bwu3oTepMHUECKOM MpoIiecce.
[IpencraBnsaTe rpadukaMu U30XOPHBIN, U300apHBINA U
HU30TEPMUYECKUM IPOLECCHI.

3aBUCHUMOCTBD

BbluncnaTtb cpeHIO KUHETUYECKYIO SHepruto
TENNOBOIo ABUXEHUA MOJIEKYN NO N3BECTHOWM




TemnepaType BellecTsa.
MN3mepAaTb BNAXKHOCTb BO34yXa

TepmoduHamuKa

BHyTpeHHsA aHeprua. PaboTa u
Tennonepenaya Kak cnocobbl U3MeHeHuUn
BHYTPEHHeN 3Hepruun. MNepsblii 3aKOH
TEPMOANHAMMKK. MPUHUMNBI AeNCTBUA
TEeNna0BbIX MaLWKWH. Mpobaembl sHEPreTUKK n
OXpaHa oOKpyXKatoLen cpeabl

MccnenoBaTb 3KCNEPMMEHTA/IbHO TEMI0Bble
CBOICTBA BellecTsa.M3mepATb KONMYECTBO TENIOTHI
B NpoLieccax Tensionepeaaqmn.

PaccunTbiBaTb KOIMYECTBO TEMJIOTbI, HEO6XOAMMOWN
ANA OCYLLLEeCTBNEHMA 3a4aHHOIO npouecca ¢
Tennonepeaayen.

PaccunTbiBaTb KO/IMYECTBO TEMJIOTbI, HEO6XOAMMOWN
ANA OCYLLLEeCTBNEHMA NpoLecca NpespaLleHns
BeLLeCcTBa U3 OAHOro arperaTHOro COCTOAHUA B
Apyroe. PaccumTbiBaTb MU3MEHEHWUS BHYTPEHHEN
aHepruu Ten, paboTty M nepeaaHHOEe KONNYECTBO
Tena0Tbl HA OCHOBAHMM NEePBOro 3aKOHa
TepMogMHaMUKN. OOBbACHATL NPUHLMNbI AeACTBUA
TenA0BbIX MalUMH. YMeTb BECTU AMANOT,
BbIC/YLUMBATb MHEHME ONMOHEHTA, Y4acTBOBATL B
ANCKYCCUN, OTKPBITO BbipaXKaTb U OTCTaMBaTb CBOIO
TOYKY 3peHUs

PA3AEN 4. DneKTpoanHammKa

AneKmpocmamuka

DIeMEHTAPHbIN 3NEKTPUUYECKMI 3apad. 3aKoH
COXpPaHEeHUA 3NEeKTPUYECKOro 3apAaaa. 3aKoH
KynoHa. PasHOCTb NOTEeHUManNos

BbluncnAaTtb cunbl B33MMOLI,€I‘;1CTBVIFI TOYeYHbIX
INNEKTPUYECKUX 3apAa0B.

BbluncnATb NOTEHUMAN SNEKTPUYECKOro nona o4Horo
N HECKOJIbKUX TOYEYHDbIX I/TEKTPUHECKNX 3apPAOO0B.
M3mepATb pasHOCTb NOTEHLMANO0B

MocmosAHHbIU MoK

NCTOYHUKM NOCTOAHHOIO TOKaA.
dneKkTpoaBMKyLWaa cuna. 3akoH Oma gna
NMONHOW 3N1EKTPUYECKOM LLEMN. DNEKTPUYECKUN
TOK B MeTasinax, 3/IeKTPOINTax, razax u BaKy-
yme. MonynposogHuKkK. CobcTBEHHAs U
npMmecHasa NpPoBOAMMOCTb
nonynposoAHNKOB. [101lyNpOBOAHUKOBbIE
npubopbl

N3mepATb MOLLHOCTb 3N1EKTPUYECKOro ToKa. U3amepATb
3/C v BHyTpeHHee cConpoTUBAEHNE NCTOYHUKA TOKA.
BbINONHATL PacYETbl CUA TOKOB U HaNpPAXKEHUIN Ha
YYaCTKaX 3/IEKTPUYECKUX Lenen

MazHumHsle AeneHusn

MHAayKuna marimtHoro nonsa. Cuna Amnepa.
Cuna JlopeHua. CamonHAyKumA.
MHAYKTUBHOCTb. JHEPrMUA MAarHMTHOro NoAA.
MarHuTHble CBOMCTBA Bell,ecTBa. dNek-
TpoAaBuratenb. 3aKOH 3/1EKTPOMArHUTHOM
nHAYKUuun. Mpasuno fleHua. MHAYKUNOHHbIN
reHepaTop 3N1EKTPUYECKOro TOKa

BblUMCNATL CUNDI, AEACTBYIOLLLME Ha MPOBOAHUK C
TOKOM B MarHUTHOM none.

BblUMCNATL CUNDLI, AEUCTBYIOLLNE Ha SNEKTPUUYECKUIA
3apAaj, ABMXKYLWMIACA B MarHUTHOM noJsie. O6bACHATL
NPUHLMN AeACTBUA SNeKTpoasuraTend. Mccneaosatb
ABNEHUE 3/IEKTPOMArHUTHON MHAYKUMU. OBbACHATD
NPUHLMN AEACTBUA reHepaTopa 3/1eKTPUYECKOrO TOKa

PA3[EN 5. dneKTpoMarHuTHble KosiebaHua 1 BOJIHDI

3nekmpomazHuUMHble KonebaHusa

KonebaTtenbHbln KOHTYp. CBOBOAHbIE 1
BbIHYXAEHHbIE 3/1IEKTPOMArHUTHbIE
KonebaHma. FapMmoHMYeCKue aneK-
TPOMArHUTHble KonebaHunA. INeKTpuYecKmim
pe3oHaHc. NponssoacTeo, nepegava m

Habntopatb ocumnnorpammol rapMOHUYECKUX
KonebaHui cunbl Toka B Lenu. PopmmpoBaTb
LEHHOCTHOE OTHOLLEHME K M3y4aeMblM Ha YpOKax
dU3NKM 0O6BEKTAM M OCBaMBaeMbIM BUAaAM aes-
Te/IbHOCTH




notpebieHne 3NeKTPUYECKOW SHEPTUN

nekmpomaz2HUMHbIE 80IHbI

DNeKTpoOMarHUTHoe noJsie. dNeKTPOMarHUTHble
BOJIHbl. CKOPOCTb 3/IEKTPOMATrHUTHbIX BOJIH.
CBOWMCTBA 31€KTPOMArHUTHbIX BOJH.
MpuHUUNbI pagmMocBa3n N TeneBnaeHua

Habntopatb ABneHne nHtepdepeHLmnn
3NEKTPOMArHUTHbIX BOJIH.

NccnenoBaTb CBOMCTBA 3/1€KTPOMArHUTHbIX BOJIH C NO-
MOLLbIO MOBUIbHOTO TenedoHa

Onmuka

CKopocTb cBeTa. 3aKOHbl OTPaXKeHuA n
npenomneHua ceeta. MHTepdepeHuma ceeTa.
Ondpakumsa ceeta. AndpakLmMoHHaA peLlléTKa.
Monapusauma ceeta. incnepcuma ceeTa.
NnH3bI. Popmyna TOHKOM AMH3bI. ONTUYeckme
npuoéopbl

MpMeHATb Ha NPaKTUKe 3aKOHbI OTParKeHUA U
npenomneHua cBeTa Npu peweHnn 3aaau.
Habntopatb AasneHve gudpakummn ceeta. Onpenenatb
CneKTpanbHble rpaHnLbl YyBCTBUTENbHOCTH
4eN0BEeYEeCKOro rnasa ¢ NoOMoLbio AMGPaKLNOHHOM
pPeLETKMN.

CTpouTb n30b6pakeHnA NpegMeToB, aBaeMble TNH-
3amu.PaccumTbIBaTb paccTtoaHme OT JINH3bI 40
nsobparkeHma npegmera.

PaccunTbiBaTb ONTUYECKYIO CUAY INH3bI. N3mepATb
$OKyCHOE paccToAHUE INH3bI.

CrneyuanbHaa meopus omHocumesnbHocmu

MocTynaTtbl cneumnanbHOM Teopumn
OTHOCUTENbHOCTU. MNonHasA aHeprua. dHeprus
nokos. Penatusucrckmn umnysnbc. JedeKr
Macc 1 3Heprua cBsAsu.

PaccumnTbiBaTb SHEPIUIO CBA3W CUCTEMbI TN NO
nedeKTy macc.

PA3AEN 6. KeaHTOBas pusmnka

dusuka amoma

fvnoTtesa lMnaHKa O KBaHTax.
doToanekTpuyeckunii apPekT. 3aKoHbI
doToadpdeKTa. YpaBHeHNE DIUHWTENHA ANA
doToadpoekta. PoToH. [lyanmsm cBONCTB
cseTa. JasneHue ceeTa.

Mogenu ctpoeHna atoma. OnbIThbl
Pesepdopaa. O6bACHEHWNE NNHEMYaTOro
CneKTpa BoAopoAa Ha OCHOBE KBAHTOBbIX
noctynaTtos bopa

Habntoaatb poToanekTpuyeckmin apoeKT.
PaccunTbiBaTb MaKCMMaNbHYH KUHETUYECKYHO
SHEPIrUI0 3/1EKTPOHOB NPU GOTOINEKTPUYECKOM

adodekTe.

Habnoaatb AnHeyaTble cnekTpbl. PaccunTbiBaTh
4acToOTy M AJ/IMHY BOJIHbI UCMYCKaeMOoro cBeTa npu
nepexoe aToma M3 04HOro CTaLuMOHaAPHOro
COCTOAHMA B Apyroe

dusuka amomHozo adpa

CocTaB u cTpoeHue aToMHoro aapa. CBolCTBa
AOEPHbIX CUT. DHEPTUA CBA3N aTOMHbIX AAEp.
Buabl pagMoaKTUBHbIX NPEBPALLEHUI
aTOMHbIX Agep. 3aKOH paanoaKTUBHOIO
pacnaga. CBOMCTBA MOHU3MPYIOWMX AAEPHbIX
N3Ny4eHui. [lo3a U3nyyeHus.

ApepHble peakumun. LienHasa peakuma aeneHus
anep. AaepHan aHepreTKa. TepmosaaepHbIi
CUHTE3. dN1leMeHTapHbIe YacTULbI.
dyHAaMeHTaNbHble B3aMMOAENCTBUSA

Habntopatb Tpekun anbda-yactuL, B Kamepe
BunbcoHa. PernctpmpoBatb A4epHbIe U3NYYEHUA C
NOMOLLbIO CYETYMKA [elirepa.

PaccumTbiBaTb 3HEPrMtO CBA3M aTOMHbIX A4ep.
BblumcnaTtb aHepruto, ocBoboXKaatoLLyroca npu
pPaANoaKTMBHOM pacnaze.

Onpeaenatb NPOAYKTbl ALEPHOM peakuum.
BblumcnaTtb aHepruto, ocBoboKaatoLLyroca npu
AOEPHbIX peakumax.

MOHMMATb LLEHHOCTX HAay4HOro NO3HAHUA MUpa He
BooOLe oA YenoBeyecTsa B LEe/IOM, a AN1A KaXKA0ro
obyyatoLLeroca MYHO, LEHHOCTb OBNAAEHMS
MEeTOA0M Hay4yHOro NO3HaHWUA ANS AOCTUNKEHUA
ycrnexa B l060m BUAe NpakTUYEeCKOM AeATeNbHOCTH

PA3QEN 7. CtpoeHune BCeNEHHOM

PaccToanue ao JlyHbl, ConHua u 6anKanwmx

Habntopatb 38€34bl. JIyHY M NAaHETbI B TE/IECKOM.




3Bé34, Mpupoaa ConHua 1 3BE34, UCTOYHUKM HabntoaaTb CONHEYHbIE NATHA C MOMOLLbIO TENEcKona
aHeprun. drsmyeckme XxapakTeEPUCTUKM 3BE3A. | U CONHEYHOTO 3KpaHa.
CoBpemeHHble NpeacTaBaeHUsA O

npoucxoxaeHmnn n agonoummn ConHua u Mcnonb3oBaTb MHTEPHET AN NOMCKA M306parkeHUi
3Bé3.,. KOCMUYECKMX 06EKTOB M MHPOpMaLmmn 06 mx
Hawa lanaktnka n mecto ConHeyHom ocobeHHoCTAX

CUCTEMbI B Held. [pyrue ranakTuku.
MpeacTaBieHne o0 paclumMpeHnmn BeceneHHom

CUCTEMA OIEHKH JTOCTUXKEHUN YYAIIIUXCHA

Ouenka omeemoes yuaumuxcsa npu npoedeHuUu yCHHo20 Onpoca
Orrenka "5" ctaBUTCS B CJIEIYIOLIEM CITyYae:

OTBET YYCHHKA IIOJIHBIM, CAaMOCTOSITEIbHBIN, MPABUIbHBINA, H3II0KEH IUTEPATypHBIM S3BIKOM B
OTIPE/ICIICHHOM JIOTHYECKOM IOCIIeI0BATeILHOCTH, pacCcKa3 COMPOBOXKIACTCS HOBBIMH IIPUMEPAMH,
y4amuiicss 0OHapyKMBaeT BEPHOE MOHMMAHUE (PU3NICCKOW CYNTHOCTH PACCMATPUBAEMBIX SBICHHUHA U
3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHUH, Aa€T TOYHOE OIPEICICHHE M HCTOJIKOBAaHHUE OCHOBHBIX
MOHSATUH, 3aKOHOB, TCOPUH, MPABUIILHOE ONpeeicHue (PU3NISCKUX BEIMYUH, UX SAUHHI] U CITOCOO0B
W3MEPEHUS;

y4aluiicss yMeeT MPUMEHUTh 3HaHUS B HOBOW CHUTYallMH MPHU BBIMOJTHEHUU MPAKTHUYECKUX 3aJaHUi,
3HaeT OCHOBHBIC MOHATHUS M YMEET ONEPUPOBATH UMU IMPHU PEIICHUU 3a]a4, MPABWIHHO BBIOJHSET
YepTEeXH, CXEMbI U TpaQUKH, COMYTCTBYIOIINE OTBETY; MOXKET YCTAHOBUTH CBSA3b MEXKAY M3y4aeMbIM
U paHee M3YYCHHBIM MaTepuajoM IO Kypcy (U3MKH, a TaKKe C MaTepUalioM, YCBOCHHBIM IIPH
U3YYEHUH JPYTUX TMPEIMETOB; - BIaJeeT 3HAHUSAMU M yMeHHsIMH B o0beme 95% - 100% ot
TpeOOBaHUI TPOTPAMMBI.

Onenka "4" cTaBUTCS B CIEIYIOIIEM CIIydae:

OTBET YJOBJIETBOPSAET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OLEHKY "5", HO COEPKUT HETOYHOCTH B
U3JI0KEHUN (PAKTOB, OMNpeAETICHUN, MOHATUH, OOBSICHEHHWH B3aMMOCBS3€H, BBIBOJAX U pEIICHUH
3aad. HeTouHOCTH JIeTKO MCTIPaBIISIOTCS TIPH OTBETE HA JIOTIOJHUTEIHHBIE BOIIPOCHI;

yyalluicss HEe UCMONb3yeT COOCTBEHHBIM IJIaH OTBETa, 3aTpydHSETCs B NPUBEICHUU HOBBIX
IPUMEPOB, U MPUMEHEHUH 3HAHUN B HOBOM CUTYyallMH, C1a00 MCIIOJIB3YET CBSI3U C paHee U3y4EeHHBIM
MaTepHaJioM U C MaTepHAJIOM, YCBOCHHBIM MTPH U3yYEHHUH JPYTUX MPEIMETOB;

00beM 3HaHUM 1 yMeHHH yuaierocst coctaBisiioT 80-95% ot TpeGoBaHuil MporpamMmel.

Orrenka "3" cTaBUTCS B CJIEIYIONIEM CITyYae:

OoJbIllass 4acTh OTBETa YAOBJIETBOPSET TpeOOBaHMSIM K OTBETY Ha OIeHKy "4", HO B OTBeTe
OOHapyKHMBAIOTCS  OTAETbHBIE TMPOOETbl, HE MPENATCTBYIOINNWE JajdbHEHIIeMy  yCBOEHUIO
MIPOTrpaMMHOTO MaTepHaa;

ydanuiics oOHapy>KMBaeT MOHUMaHue Y4eOHOTO MaTepHala Mpyu HeJIOCTATOYHON MOJTHOTE YCBOCHHS
MOHSATUIN WU HEMOCIIEI0BATEIbHOCTH U3JI0KEHUS MaTepraia, yMeeT IPUMEHSTh MMOTyYEHHbIE 3HAHUS
MIPU PEIIEHUH TPOCTHIX 33724 C UCIMOJIB30BAHUEM TOTOBBIX (DOPMYJ, HO 3aTPYIHSAETCS MPH PEIICHUN
KaueCTBEHHBIX 3a/a4 U 3a/1a4, TpeOyIomx npeodpa3oBanus Gopmyi,

yYalmuiicsl BiaJeeT 3HAHWUSAMHU W yMEHUsMH B o0beme He wMeHee 80 % coxepikaHus,
COOTBETCTBYIOIIETO MPOTPAMMHBIM TPEOOBAHUSIM.

Ouenka "2" craBuTCs B CIEAYIONIEM CITyYae:

OTBET HENPaBWIbHBIM, IOKA3bIBACT HE3HAHWE OCHOBHBIX IOHATHH, HEMOHMMAaHUE W3YyYCHHBIX
3aKOHOMEPHOCTEH M B3aMMOCBs3eH, HEyMeHHe paboTaTh ¢ y4eOHHKOM, pEeIIaTh KOJMYECTBEHHbBIC U
KayeCTBEHHBIC 33/1a4H;

yJaluiics He OBJaJeNl OCHOBHBIMH 3HAaHMAMH W YMEHHUSIMH B COOTBETCTBHHM C TPeOOBaHHMAMH
POTPaMMBbI;

yJaluics He BiIaJeeT 3HaHUsIMH B 00beMe TpeOOBaHUil Ha oLleHKy "3".



Ouyenka omeemoes y4aumuxcsa npu nPoeeodeHuU CamoCmoameabHolX U KOHMPOAbHBIX PAdOm
Ouenka "5" craBuTCs B CIEAYIONIEM ClTyYae:

paboTa BBINOJIHEHA MOJHOCTHIO; - CAETaH NMEepeBOJl eNMHUIl BeeX (u3ndeckux BenuuuH B «CH», Bce
HEOOXO/MMBIEC JJaHHBIE 3aHECEHBl B YCIIOBHE, MPABUIBHO BBIMOJHEHBI YEPTEKHU, CXEMBI, TpadukH,
PUCYHKH, COIIYTCTBYIOIIME PEIICHHIO 3aJ]ad, CAeJaHa MpPOBEpKa 10 HAaUMEHOBAHMSM, NPaBUIIBHO
IIPOBEACHBI MATEMATUYECKHUE PACYEThI U JJaH IIOJHBIN OTBET;

Ha KAa4E€CTBEHHBIC U TEOPETHUYECKHE BOIIPOCHI JaH IOJIHBIN, NCUEPIIBIBAIOIIUI OTBET JIATEPATYPHBIM
SI3bIKOM B OIIPEJIEIICHHOMN JIOTHYECKOMN IOCIEN0BATENbHOCTH, YYAIUNUCS IPUBOIUT HOBBIE IIPUMEPHI,
YCTaHABJIMBACT CBS3b MEXIY M3Y4aeMbIM U paHEe H3YYEHHBIM MaTepHaloM MO Kypcy (u3uku, a
TaK)K€ C MaTepUaioM, YCBOCHHBIM IIPU U3YYEHUHU APYTUX IPEIMETOB, YMEET NPUMEHUTHh 3HAHUS B
HOBOW CHUTYaIlNH;

yJaluiicsi oOHapyKUBaeT BEpHOE NOHUMaHUE (PU3NUECKON CYIIIHOCTH pacCMaTpUBAaEMbIX SIBJICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHM, IAaeT TOYHOE OIPENCIICHHE U HCTOJIKOBAaHUE OCHOBHBIX
MOHATUH, 3aKOHOB, TEOPUH, a TaKXkKe MIPABUIBHOE ONpeseseHre (U3NIECKUX BEJIUYMH, UX €IUHULl U
CIOCOOOB N3MEPEHUSI.

Orrenka "4" ctaBUTCS B CJIEIYIOLIEM CITyYae:

pa0oTa BBINOJHEHA MOJIHOCTHIO WM He MeHee uyeM Ha 80 % oT oObema 3aJjaHus, HO B HEMl UMEI0TCA
HE/I04eThl U HECYLIECTBEHHbIE OLTMOKHU;

OTBET HA KAa4eCTBEHHbIE M TEOPETHYECKUE BOIPOCHI YAOBIETBOPSAET BBILIENIEPEUYUCICHHBIM
TpeOOBAHUSAM, HO COJICPKUT HETOYHOCTH B U3JIOKEHUHU (DAKTOB, OTPEICICHUN, TIOHATHIA, 00BSICHEHUH
B3aMMOCBS3€H, BBIBOJAX U PELICHUH 33]1a4;

YYaIIHUKMCS MCHBITBIBAET TPYAHOCTH B NPUMEHEHWM 3HAHUW B HOBOM CUTYallMH, HE B JOCTATOYHOMN
MEpe HCHOJIB3YET CBSI3M C paHee M3YYEHHBIM MAaTEpHAIOM M C MaTepUaloM, YCBOCHHBIM IIpU
U3Y4YEHHUH JPYTUX NPEIMETOB.

Onenka "3" cTaBUTCS B CIEAYIOIIEM CIIydae:

paboTa BBITIOJTHEHA B OCHOBHOM BEPHO (0OBEM BBITIOJIHEHHOW YacCTH COCTABIISIET HE MeHee 2/3 oT
o01ero o6beMa), HO IOMYIIECHBI CYIIECTBEHHbIE HETOYHOCTH;

ydaniuiicss o0OHapy>KMBaeT MOHUMaHue Y4eOHOro MaTepuala Mpu HeJIOCTATOYHOHN MOTHOTE YCBOCHHS
MIOHATHI U 3aKOHOMEPHOCTEHH;

YMECT MPUMCHATH MOJYUCHHBIC 3HAHUA IPU PCIICHUU MPOCTHIX 3aJad C UCIHOJb30BAHUCM I'OTOBBIX
dbopMyI1, HO 3aTPyTHSETCS MPU PEIICHUN KAYeCTBEHHBIX 33/1a4 U CIOXHBIX KOJTUYECTBEHHBIX 3ajad,
TpeOyromux npeodpazoBanusi GOpMyIL.

Orrenka "2" cTaBUTCS B CJIEIYIONIEM CITyYae:

paboTa B OCHOBHOM HE€ BBHITIOJIHEHA (0O0BEM BBHITIOJIHEHHOW YacTH MeHee 2/3 oT olmiero o0nema
3a/1aHUsA);

YYaIuics TTOKa3bIBaeT HE3HAHWE OCHOBHBIX TTOHITHH, HETIOHUMAaHUE H3ydEeHHBIX 3aKOHOMEPHOCTEH U
B3aMMOCBSI3€H, He yMEeT pelaTh KOJIMISCTBCHHBIC H KQUeCTBEHHBIC 33 IaUH.

Ouyenka omeemoes yuamuxcsa npu nPoeeodeHun 1adopamopHuixXpaoom
Orenka "5" ctaBUTCS B CIEYIOLIEM CITyYae:

nmabopaTopHasi paboTa BBIMOJHEHA B TIOJHOM OO0BEME C  COONIOJICHUEM HEO0OXOIMMOM
MTOCJICZI0BATEILHOCTH TIPOBEACHHSI ONTBITOB U H3MEPEHUU;

yUaIIUICS CaMOCTOSITENIFHO M PAIIMOHATBHO CMOHTUPOBAJ HE00X0IMMoe 000pyAOBaHUE, BCE OMBITHI
MIPOBET B YCIOBUSAX U PEXKUMAX, 00SCTICUNBAIOIIUX MTOTYICHHUE MPABUIIBHBIX PE3YyIbTaTOB U BHIBOJIOB;
coOmro1an TpeGoBaHUs 0€30MMaCHOCTH TPY/A;

B OTYETE NMPABHJIHHO W aKKypaTHO BBHITIOJHIII BCE 3alMCH, TaONHIIBI, PUCYHKH, YEPTEKH, Irpaduk,
BBIYUCJICHUS ; TPABUJIBHO BBITTOJIHUIT aHAJIN3 HOI‘peLHHOCTeI\/JI.

Onenka "4" crtaBUTCA B CIEIYIOIIEM Cciydae: BBINOJHEHHE Ja00paTOpHOM paldOoThI yIOBIETBOPSET
OCHOBHBIM TPEOOBaHHUSIM K OTBETY Ha OLEHKY "5", HO ydJamuiicsi TOMYCTHJI HEIOYEThl WJIM HETpyObie
OlIMOKH, HE MOBIUSABIINE HA PE3Y/IbTAThI BBITOJHEHHS PaOOTHI.



Omnenka "3" cTaBUTCS B CIEAYIOUIEM cCilydae: pe3yJbTaT BBIMOJIHEHHOW 4acTh J1abopaTopHO paboThI
TaKOB, YTO TO3BOJISIET MOJIYYUTh IPAaBUIIbHBIN BBIBOJ, HO B XO/J€ IIPOBEICHUS OMNbITA U U3MEPEHHUH ObLIN
JIOTYIIIEHBI OIIHOKH.

Onenka "2" craBUTCS B CIEAYIOIIEM Cllydae: pe3yJbTaThl BBIOJHEHUS JIa0OpaTOPHOW paboTHI HE
MO3BOJISIIOT  CIICNIaTh TPAaBHIBHBIA BBIBOJ, W3MEPEHUS, BBIUMCIICHUS, HAOIIOJCHHUS TPOU3BOIUINCH
HEMPaBUIBHO.

IIpumeuanus. Bo Bcex cinydasx oLleHKa CHHYKAETCsl, €CIM YUEHUK He coOroaan TpeOoBaHUNA TEXHUKU
0e30IIaCHOCTM INpU IPOBEACHUU JKcllepuMeHTa. B Tex ciywasx, Korza ydamuics IOKasal
OPUTMHAJIBHBIA TMOJXO/A K BBIIIOJHEHHIO pabOTHl, HO B OTYETE COJEpKaTcs HEIOCTATKH, OICHKA 3a
BBINOJIHEHUE PA0OTHI, II0 YCMOTPEHUIO YUUTEINsI, MOXKET ObITh MOBBIIIEHA 10 CPABHEHUIO C YKa3aHHBIMU
HOpMaMH.

TecTOBBIII KOHTPOJIb

[lenpr0 TECTOBBIX 33aJJlaHU SIBISETCA BO3MOXKHOCTh BBISBJICHHUS 3HAHWUM, YMEHUN, HABBIKOB KaXKJ10TO
HCIIBITYEMOT0, TTI03TOMY B Ka4€CTBE MHTEPIPETAIMOHHON CHCTEMBI OTCYETa HCIIONB3YETCS KOHKpETHas
JUIS ONPENEICHHON BO3paCcTHOM IPYMIbI ydaluxcs 00JacTh COAEpKaHMsI TaHHOTO Y4eOHOTO MpeaMeTa.
3aaHus TECTOB pa3paboTaHbl B IBYX (hOpMax: - 3aKpHIThIC 3aMaHus (3aJlaHUs C BBIOOPOM OTBETOB, IIPH
KOTOPBIX UCIIBITYEMbIN BBIOUpPAET MPABUIIbHBINA OTBET U3 UMCIIA TOTOBBIX, IPUJIAraeMbIX B 33JJaHUH TECTa
(xak mpaBwiio 3-4 BapuaHTa). - OTKPHITHIC 3a7aHus (3a/1aHUs, B KOTOPBIX UCIIBITYEMbI caM (OPMYITUPYET
otBer). [Ipu TectupoBanuu Bce BepHble OTBeThl Oepyrcs 3a 100%, Torma oTMeTka BBICTAaBISIETCS B
COOTBETCTBHUHM C TAaOIULIEH:

IIponeHT BEIOTHEHMYS 3a1aHUS OtmeTka
95% u Gonee OTJIIMYHO
75-94%% XOPOIIO
50-74%% YIOBJIETBOPUTEIHHO
MeHee 50% HEYJIOBIETBOPUTEIBHO

Ilepeyenb omudoOK

I'pyovie omuoku:

— He3HaHUE OMpENENICHUN OCHOBHBIX MOHATHUN, 3aKOHOB, MPABHJ, OCHOBHBIX IOJIOKEHHUN TEOPHH,
(dbopMyI1, OOIIECTTPUHATHIX CHMBOJIOB 00O3HAYCHUsT (PU3WUYCCKUX BEIMYNHU, CUHUI] UX U3MECPEHUS; -
HEyMEHHE BBIIETTUTH B OTBETE IJIaBHOE;

— HEYMEHHE TIPUMEHSATh 3HAHUS IS pEIICHHs 337a4 W OOBSICHCHHS (DHU3UYECKHX SBICHUM;
HEMPaBWILHO C(HOPMYIIMPOBAHHBIC BOTPOCHI 3a/1a4l WJIM HEBEPHBIC OOBSICHEHHS XOJa €€ PelICHHS,
HE3HAHWE TPUEMOB pEIICHHUS 3a7]ad, AaHAJOTUYHBIX paHee pelIeHHBIM B Kjacce, OLINOKH,
MTOKA3bIBAIONINE HEMPAaBUILHOE IMOHUMAHWE YCJIOBHS 3aJladydl I HEMPAaBWIBHOE HWCTOJIKOBAHHE
pelIeHus;

— HEYMEHHE YHTaTh M CTPOUTH T'padWKH W TPHHIMIHAIBHBIC CXEMBI; - HEYMEHHUE IOATOTOBHTH K
paboTe yCTaHOBKY WJIM JJabopaToOpHOE 000pYI0BaHUE, TIPOBECTH OMBIT, HEOOXOAMMBIC PACUETHI, HIIH
WCIOJIb30BaTh MOyYeHHBIC JAHHBIE /IJIS1 BHIBOJIOB;

— HeOpeKHOe OTHOIICHHE K JTabopaTOpHOMY 00OPYIOBAaHUIO U U3MEPHUTEIHHBIM MPUOOpaM; - HEYMEHHE
OTIPEIENUTH TIOKa3aHNue U3MEPHUTEIHHOTO MPHOOopa;

— HapylieHue TpeOOBaHUI MPaBUII OE30MACHOTO TPY/Aa MIPH BBHITIOTHEHUH IKCIIEPUMEHTA.

Hezpyovie owuobxu:

— HETOYHOCTH (OPMYITUPOBOK, OMPEACICHUH, MOHATHI, 3aKOHOB, TCOPHH, BBI3BAHHBIC HETMOJIHOTOU
OXBaTa OCHOBHBIX TIPU3HAKOB OIPEACTSEMOr0 TOHSTHS, OIIMOKH, BBI3BAHHBIE HECOOIIOACHHEM
YCJIOBUM MPOBEACHUH ONbITA WU U3MEPEHUN;

— OWUOKYU B YCIOBHBIX 0003HAUEHUSX HA MPUHIUITUATHHBIX CXeMaX, HETOUHOCTH YepTexKel, TpaduKoB,
CXeM;



OPONYCK WJIM HETOYHOE HalUCaHWe HAUMEHOBAaHUM eIMHUL (PU3MUECKUX BEJIWYMH; -
HEepaIMOHAIBHBIN BEIOOp X0/1a peIIeHus.

Heoouemuwi:

HEpAIlMOHAIBHBIE  3alMCH TPU  BBIYUCICHUAX, HEPANMOHAIBHBIE TMPHEMBl  BBIYHCICHUH,
npeoOpa3oBaHMil K pelIeHUH 3a/1a4;

apudmeTnyecKkue OMMUOKK B BBIYMCICHHSX, €CJIM ITH OIIMOKU TPyOO HE HMCKAXKAIT PEATbHOCTH
MOJTyYEHHOTO pe3yJIbTara;

OTJIeNIbHbIE MOTPEUTHOCTH B (OPMYIUPOBKE BOIIPOCA MIIU OTBETA;

HeOpeXHOe BHIMOJTHEHHE 3alKiCcel, YepTexen, cxeM, TpaduKoB;

opdorpadudeckre v MyHKTYaIlMOHHBIC OITHOKH.
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