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c. CamoBoe, 2023



HHOACHUTEJIBHAA 3AIIMCKA

IIporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOT'O OOLIEro 0Opa3oBaHMs COCTaBJIEHA HA OCHOBE
IOJIOKEHUH W TpeOoBaHMM K pe3yiabTaTaM OCBOEHHMS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBarensHOM mporpaMMmel, npeacraBieHHbIXx B PI'OC 000, a takxke ¢ yuérom QenepaibHON
paboueii mporpammsl Bocriutanus U Konnenmuu npenogaBanus yuyeOnoro npeamera «Puznkay.

CopneprkaHue IporpaMMsl 1o (pU3MKe HalpaBIeHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYyYaroIMXCs U OpraHU3allUI0 M3ydeHUs (U3UKU Ha JIEeATeIbHOCTHOW OCHOBE. B
porpamMme 1o (pU3MKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TpeIMETa B peain3aiuy TpeOoBaHUN
®I'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U METANPEAMETHBIM pe3ysbTaTaM OOy4deHHs, a TaKKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YU€OHBIX IIPEIMETOB HA YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus.

[Iporpamma mo ¢u3KMKe yCTaHaBIMBAET paclpenelieHne ydeOHOro Mmarepuaja Mo Trojam
o0yueHus (1o KiraccaM), IpesiaraeT MpUMEPHYIO IOCIIEI0BATEIbHOCTh U3YYEHUS TeM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHUS MPEIMETHOIO COAEPIKAaHUS U yU€Te BO3PACTHBIX OCOOCHHOCTEN 00yUaroIuxcs.

IIporpamma no ¢usuke pa3paboTaHa ¢ LEIbI0 OKAa3aHUS METOJMUYECKON MOMOIIM YUUTEIIO B
co3JlaHUH paboUeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY .

dusnka SBIAETCS CHCTEMOOOPA3yIOIUM ISl €CTECTBEHHO-HAYUHBIX YYeOHBIX IPEIMETOB,
IIOCKOJIbKY (DU3UYECKHE 3aKOHBI JISKAaT B OCHOBE IPOLECCOB M SBJICHUMN, M3Y4aeMbIX XUMMEH,
Ouosiorueil, actpoHomuend U (Qusnueckoil reorpadueill, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTHHY MUPA, IPEJOCTABISICT Hanboee sCHbIe 00pa3iibl IPUMEHEHUSI HAyYHOTO METO/1a TO3HAHMS,
TO €CTh CIT0c00a MOTYYCHHUS JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa W3 rHaBHBIX 3ajad (PU3MYECKOro oOpa3oBaHMs B CTPYKType OOIIero oOpazoBaHMs
COCTOUT B (DOPMUPOBAHMM E€CTECTBEHHO-HAyYHOW TIpPaMOTHOCTM U MHTEpeca K Hayke Yy
oOydJaronuxcs.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE MpeArojaraeT OBJaJACHHUE CIEIYIOIMIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTbD:

® HAy4YHO OOBACHSATH SIBIICHMUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIIEOBAHUS;

® UHTEpNpPETUPOBaTh JAHHbIE M HCIOJb30BaTh Hay4yHbIE J0Ka3aTeIbCTBA IS
MIOJIy4€HHUs BBIBOJIOB.

Ienn wu3ydeHus (QU3MKKM Ha YpPOBHE OCHOBHOIO oOOIIEro o0pa3oBaHMs OIpEIENieHbl B
Konnenuuu npenogaBaHus yuyeOHoro mpeaMera «@Pusmka» B 00pa30BaTENIbHBIX OpPraHU3aAIMIX
Poccuiickoit  @eneparuy, peamu3yOLMX OCHOBHBIE 0OIIe00pa3oBaTeabHble  MPOrPaMMBL,
yTBepkAEHHOW penieHueM Komtermn MunncrepcTBa mnpocsemenuss Pocculickon ®eneparumn
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-48H).

Hean n3yvyenus PpU3NKu:

e npuoOpeTeHre UHTEpeca U CTPEMIICHHUsI 00YyYaIOUINXCSl K HAYYHOMY M3Y4EHUIO IPUPO/IHI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
e pa3BUTHE TMPEACTaBICHUI O HAyYyHOM MeETOA€ TO3HaHUs U  (OpPMUPOBAHHE
HCCJIEIOBATEIbCKOIO OTHOIIEHUS K OKPYIKaIOLUM SIBICHUSM;

e (opmHupoBaHHE HAy4YHOTO MHMPOBO33PEHHS KaK pe3ysibTaTa M3YYEHHsS OCHOB CTPOCHMS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (PH3HUKH;

e (opmupoBaHue IpeICTaBICHUN O poiu GU3UKY IS pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHUI;



e pa3BUTHE TIPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymel mnpodeccuoHambHOMI
NESATETLHOCTH, CBSI3aHHOW ¢ (DM3WUKOMW, MOATOTOBKA K NajbHEUIIEMy OOYYEHHIO B 3TOM
HaIpaBIICHUH.

JlocTrkeHre ITUX TeJIel TPorpaMMBbI 10 (pr3UKe Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS

o0ecreunBaeTcs peleHueM CIeAYOInX 3a1aY:

e puoOpeTeHre 3HaHUN O AUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAaHHMYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puoOpeTeHrnEe YMEHUI ONMUCHIBATh U OOBSACHATH GU3UYECKUE SBJICHUS C UCIIOJIb30BAHUEM
MOJIy4YE€HHBIX 3HAHUH;

® OCBOCHHE METOAOB pEIICHUS MPOCTEHINX pacUETHBIX 3aJad C HCIOJIb30BAaHHEM
(bu3znyecKux Mojenei, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

e pa3BHUTHE YMEHUU HAOIOATh MPUPOIHBIC SIBJICHUS U BBITIOIHATEH OMBITHI, JIJAOOPATOPHBIC
paboThl M DSKCHEPUMEHTAIbHbIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM H3MEPUTEIbHBIX
puOopoB;

e ocCBOcHHE MNPUEMOB pabOTHl ¢ uWHpOpMaNUeld (U3UIECKOTO COJMCPIKAHUS, BKIIOYAs
MH(OPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSAX (PU3UKH, aHATTN3 U KPUTUIECKOE OLICHUBAHNE
nH(pOpMAIHH;

® 3HAKOMCTBO cO cepamu MpodhecCHOHATBEHON NIEeATENbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKH.

Ha wusyuenue ¢usuku (6a30BbIii YpOBEHb) Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA
orBomuTcst 170 gacoB: B 8 kimacce — 68 yacoB (2 gaca B Hezelno), B 9 kimacce — 102 gaca (3 waca B
HEJIEIIO).

[Ipennaraemslii B nmporpamMme no (Gpu3MKe MepedeHb JTadopaTOPHBIX PabOT U OMBITOB HOCHUT
pEKOMEHIaTeNbHBIN XapaKTep, yUUTENb JIeTaeT BEIOOD MPOBeIeHNUs Ta00paTOPHBIX PadOT U OTBITOB
C Yu€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEW O0YYaIOIUXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX 3aJIlaHUM,
MpeJiaraeMbIX B paMKaxX OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (hU3UKe.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne ¢pu3uKu Ha ypoBHE OCHOBHOI'O 00IIEro 00pa30BaHUs HAMpPaBICHO HA JOCTH)KEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.
B pesynbrare n3ydenus GU3MKU Ha ypOBHE OCHOBHOIO 00111eT0 00pa3oBaHUs y 00y4aroIerocs
OyIyT cOpMHUPOBAHBI CIICTYIONTUE JMYHOCTHBIC PE3YIbTAThI B UaCTH:
e 1) MaTPpHOTHYECKOr0 BOCIIUTAHUA:
® — MpOSIBIEHHE HMHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (hr3HuecKoit
HayKH;
® — [ICHHOCTHOE OTHOILIEHHUE K JJOCTH)KEHUSIM POCCUICKUX YUEHBIX--(PU3UKOB;
e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
® — TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXICHMM OOIIECTBEHHO 3HAUMMBIX U ATHYECKHX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
® — OCO3HaHME BaJKHOCTHU MOPAIbHO--3TUUYECKUX NIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
e 3)3CTeTHYECKOr0 BOCIMTAHMS:
® — BOCIPHUATHE ICTETUYECKUX KAuecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;



¢ 4) HIEHHOCTH HAYYHOI'0 MO3HAHUSL:

® — 0CO3HaHUE IEHHOCTU (PU3NUECKON HayKH KaK MOIIIHOTO HHCTPYMEHTA MO3HAHUSI MUPaA, OCHOBBI
Pa3BUTHSA TEXHOJIOTUM, BAKHEUIIEH COCTABIIAIOLIEH KYJIbTYpHI;

e — pa3BUTHE HAYYHOU JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbS K SIMOLUMOHAIBHOI0 0JIArONOTYyYHSI:

® — OCO3HaHHE LIEHHOCTH 0e30macHOro o0pasza >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
B2XHOCTH TPaBHJI 0€30MaCHOTO MOBEIEHH Ha TPAHCIOPTE, HAa JIOpOraX, C AJIEKTPHUECKUM U
TEIJIOBBIM 000pYI0BAaHUEM B JIOMAILIHUX YCIOBHUSAX;

e — chopMHpPOBAHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO IpaBa Ha OLIMOKY U TaKOTO e
1paBa y Ipyroro 4ejioBeKa;

e 6) TPYI10BOIO BOCIIMTAHMSA:

® — AaKTUBHOE yYacCTHE B PEIICHUH NPAKTUYECKUX 33734 (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTHYECKOH M COIMAaIbHON HApaBIEHHOCTH, TPEOYIOIINX B
TOM 4ucle U GU3NYECKUX 3HAHHI;

® — HHTEpecC K MPaKTUYECKOMY H3yUeHUIo mpodeccuit, CBI3aHHBIX C PUIUKOIL;

e 7) 3K0JIOTHYECKOT0 BOCTIUTAHMS:

e — OpUEHTaUWs Ha MPUMEHEHHE QHU3NYECKUX 3HAHWW JUIS PpEHICHUS 3agad B OOJIACTH
OKpY’KaloIIe Cpelibl, IUNITAHUPOBAHMS MOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCHEACTBUI IS
OKPY’KaIOIIEeH Cpebl;

® — OCO3HaHHE MNI00ATLHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIEM U MyTel UX pPeIeHus;

e §8) azanTanuM K U3MEHSAIOLIMMCS YCJIOBHAM COLMATBHON U PUPOAHOI cpeabl:

e — [OTPEOHOCTH BO B3aMMOAECHCTBUM NP BBIITOJHEHUHU UCCIEJOBAHUM 1 IPOEKTOB (HU3MUECKON
HaIIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

® — [IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO ACSITEIbHOCTD;

e — noTpeOHOCTh B POPMUPOBAHMH HOBBIX 3HAHUI, B TOM yucie GOpMYIHpPOBaTh UJIE€U, TOHATHUS,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

e — 0CO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

® — [JJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHM;

e — CTpeMJICHHE aHAIM3UPOBATh U BHISABISTH B3AMMOCBS3H MPHUPO/BI, OOIIECTBA U YIKOHOMUKHU, B
TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e — OlLIEHKA CBOMX JICHCTBHI C yUETOM BIMSHHUS HA OKPYKAIOLIYIO CPEY, BO3MOYKHBIX INI00ATBHBIX
MOCJIEACTBHM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbTrarte ocBoeHHs mporpamMmel 1o (U3HKE Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs
y oOyuwaromerocss OynyT cQOpMHUpOBaHBI MeTalpeAMeTHbIe Pe3yJabTAThl, BKIIOYAIOIIHNE
M03HABATENIbHBIE YHUBEPCATbHBIC YUEOHBIC I1eHCTBUS, KOMMYHHUKATHBHbBIE YHUBEPCAIbHbBIE yUeOHbIC
NeNCTBUS, PETYJISITUBHBIE YHUBEPCAJIbHbBIE YUeOHbIe TEHCTBUSI.

ITo3HaBaTeIbHbIEC YHHBEpPCAJIbHBbIE YUeOHbIe JeiicTBUS

ba3oBble JJoruueckue aecTBUs:
® BBISBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHMUIA);
® YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KIacCHU(PUKAIMU, OCHOBAaHUS Ui OOOOIICHHUS U
CpaBHEHUH,



BBISIBJIAITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS B paccMaTpuUBaeMbIX (akTaX, MAHHBIX U
HaOJIOACHUAX, OTHOCALIUXCS K (PU3MUECKUM SIBIICHUSM;

BBISIBIIATh TIPUYMHHO--CJICJICTBEHHBIE CBSI3U MPH U3YUYCHUU (U3UUECKUX SBICHUN U MPOLECCOB,
JI€JIaTh BBIBOJBI C UCIIOJIb30BAHUEM JENYKTUBHBIX U UHIYKTUBHBIX YMO3AK/IIOUYECHNN, BBIIBUTATh
THIIOTE3BI O B3aUMOCBA3SIX (PU3NUECKUX BEITMYNH;

CaMOCTOSITENIHO BBIOMpATh CIOcO0 pemieHuss y4yeOHOW (¢u3ndeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHHUs, BHIOOP HamOoJiee MOAXOISAIIETO ¢ yUYETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarehLCcKue AeCTBHA.

HCII0JIb30BATh BOIIPOCHI KaK HCCIIe0BATEIIbCKUM HHCTPYMCHT I1IO3HAHMU,

IpoBOAUTL II0 CaMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (I)I/IBI/I‘ICCKI/Iﬁ
OKCIICPUMCHT, HEOOJIBIIIOE HCCIICO0OBAaHUC (1)I/ISI/ILIGCKOFO SABJICHUS,

OIICHUMBAaTh Ha IMIPUMCHHMOCTL H OOCTOBCPHOCTH I/IH(bOpMaI_[I/II-O, IIOJIYYCHHYIO B XOZAC
HUCCIICOOBAHUA UIIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMy.]'II/IpOBaTL O606H.[€HI/I$I U BBIBOABI IIO pPE3yJibTaTaM HpOBe,Z[éHHOFO
Ha6J'II-O,Z[eHI/I$I, OIIbITa, UCCIICAOBAHUA,

IIPOTrHO3UPOBATH BO3MOIKHOC JalbHEHIIICe Pa3BUTHC (1)I/ISI/IIIGCKI/IX IMpoucCCoOB, a TAKXKEC BbIJIBUT'aTh
IIpCAITIOJI0KCHU S 00 ux Pa3BUTHH B HOBBIX YCJIOBHUAX U KOHTCKCTAX.

Pa6ora ¢ undopmanueii:

MPUMEHSTH Pa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3allPOCHI MPU IOUCKE U 0TOOpe WH(pOpMauu
WM JJAHHBIX C Y4ETOM MPEAJIOKEHHON yueOHOoH pu3nueckoi 3aaauu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALMIO PA3JIMYHBIX BUJIOB U
(dhopM TIpeICTaBICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAIbHYIO (OpMy MpEACTaBICHUSs UHPOpPMALUU U
WUTIOCTPUPOBATh pElIaeMble 3a7jaul HECIOKHBIMU CXEMaMH, AMarpaMMaMu, UHOH rpaduxoi u
UX KOMOMHAIUSMH.

KomMyHHUKaTHBHBIe YHHBepcaJbHble Y4eOHbIe 1eiCTBHA:

B XOJIe¢ OOCYXJIeHHsI y4eOHOTrO MaTepualia, pe3yJbTaToB JIA0OPATOPHBIX padOT M MPOEKTOB
3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl U BbICKA3bIBaTh WICH, HalleIEHHbIC Ha
peleHne 3aJauu 1 Moep KaHue 01aroxenaTeaIbHOCTH OOIICHNUS;

COIIOCTABJIATh CBOW CYXKJICHHS C CYXJICHUSMHU JAPYTUX YYaCTHHKOB JIHajora, OOHapyKHWBaTh
pa3IM4Me U CXOJICTBO MO3UIIMIA;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

myOIMYHO TPEICTABIATh PE3yJIbTAThl BBIOJHEHHOTO (DPU3MUYECKOTO OMBITa (IKCIEPUMEHTa,
HCCTIeI0BaHUS, TIPOEKTA);

MMOHMMATh W HCIOJIb30BaTh IMPEHMYIIECTBA KOMAHIHOW W WHIUBUAYAITbHOW pabOTHl TIpH
pelIeHnr KOHKPETHON (GU3NYECKOM MpoOIeMbl;

MPUHUMATD [T COBMECTHON JEITeTbHOCTH, OPTaHU30BhIBATh JCUCTBUS MO €€ TOCTHKEHHUIO:
pacrmpenenaTh poyi, OOCYXKIaTh MPOIIECCHl M PE3yJIbTaThl COBMECTHOM paboThI, 0000I1IaTh
MHEHUS HECKOJIbKHX JTFOJICH;

BBITIONTHSTH CBOIO YaCTh pabOThI, TOCTUTAS KAUECTBEHHOTO Pe3yIbTaTa [0 CBOEMY HAIlPaBJICHUIO
Y KOOPAWHUPYS CBOU ACUCTBUS C APYTUMHU WICHAMH KOMAaH/IbI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOMIUI MPOAYKT MO KPHUTEPUSM, CAMOCTOSTEIHHO
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepcaJIbHbIe y4eOHbIe JeilcTBUS



Camoopranmu3anmus:

BBISIBIIATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalusiX, TPEOYIOUIMX Ui pEIICHHs
(bu3NYeCKUX 3HAHUH;

OpPUEHTUPOBATHCS B PA3NIMYHBIX MOAXO0JAX NMPHUHIATHUS pelleHUuN (MHAMBUIyaJbHOE, IPUHATHE
pellieHns B Ipynie, NPUHIATHE PELLICHUI TpyNIoN);

CaMOCTOSITENILHO COCTABIISATH AITOPUTM peIIeHus (HU3NYECKOH 3a1a4u UITH TJIaHA UCCIIEIOBAHUS
C YuYéTOM MMEIOIIMUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBATh
IIpeIaraéMble BApUaHThl PEIICHU;

Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYyalluM U IpeiaraTh IJiaH e€ H3MEHECHHUS,

OOBSACHATH MPUYHMHBI TOCTHXKEHUS (HEJOCTUKEHHSI) Pe3yIbTaTOB ACSITEIbHOCTH, 1aBaTh OLICHKY
PHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PUINYECKOTO
UCCJIEIOBAaHMS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIMXCS CHUTYaIHil,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYAHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSIM;

CTaBUTh ceOs HA MECTO JPYroro 4eloBeKa B XOJe CIopa WIM JUCKYCCHUH Ha HAYyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTo;

MpU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHrnr (PU3NUEeCKHX 3a]1a4 WM B YTBEPKICHUSIX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO APYTOro.

HNPEAMETHBIE PE3YJBbTATbBI

K KOHIY O6y‘-ICHI/IH B 8 Kkiacce MNPEAMETHBIC PE3YJIbTATBI Ha 0a30BOM YPOBHEC HOJI?KHBI

OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIIMXCSI YMEHHUI:

UCIOJb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEINIOBOE JBUKEHUE aTOMOB U MOJEKYI,
arperaTHble COCTOSIHMS BEILECTBA, KPHUCTAIJIMYECKHE U aMop(dHble Tella, HACHIIIEHHBIH H
HEHACBIUICHHBI Map, BJIAXHOCTh BO3/AyXa, TeMIlepaTypa, BHYTPEHHsSS JHEpIusi, TEIIOBOU
JIBUTATEIb, 3JEMEHTAPHBIM 3JIEKTPUUYECKUN 3apsifl, AJIEKTPUUYECKOE II0JIe, NPOBOJAHUKH H
JUDJIEKTPUKHU, IIOCTOSIHHBIN 2JIEKTPUYECKUN TOK, MAarHUTHOE TI0JIE;

pa3nuyath siBJICHUS (TEIUIOBOE pacUIMpeHHe U CKaTHe, TeIulonepeiaya, TemIoBOe PaBHOBECHE,
CMauMBaHUE, KAIIWJUIAPHBIE ABJICHUS, UCTIAPEHUE, KOHJIECH AL, IUIABJICHUE, KPUCTAJLIN3aLus
(oTBepAeBaHKE), KHUIIEHHE, Terulonepenaya (TeIIONPOBOAHOCTh, KOHBEKIMS, H3Iy4YeHHE),
UIEKTpU3aLMs TeJl, B3aMMOACHUCTBUE 3apsiOB, NCHCTBHUS AIIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJIEHCTBUE MarHWTOB, JEHCTBME MarHUTHOTO TOJISl Ha MIPOBOJAHHUK C TOKOM,
9JIEKTPOMArHUTHAsE MHAYKIMS) IO ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHHE M3YyUYEHHBIX (DU3MUECKUX SIBJICHUM B OKpPYXarolleM MHpE, B TOM
yuciie pU3NYECKue SIBICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSKEHHUE U KallWJUIIpHBIE SIBJICHUS B
IIPUPOJIE, KPUCTAIUIBI B IpUpoe, u3nyueHre CoiHIa, 3aMep3aHnue BOLOEMOB, MOPCKHE OpH3bI,
o0pa3oBaHMe POChI, TYMaHa, WHEs!, CHETa, SJIEKTPHUUECKHUE SBICHUS B aTMOC(]epe, SJEeKTPUIECTBO
KHMBBIX OPTaHU3MOB, MarHUTHOE Moje 3eMiH, JApeld MOIOCOB, POJIb MarHUTHOTO IMOJIS JUIS
KHU3HU Ha 3emJie, OJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOINUTH MPAKTUUYECKYIO 3a7auy B yUeOHYIO,
BBIJIEJISITh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBIICHUM;

ONKCHIBATh HM3yYEHHbIE CBOWCTBA Tl U (PU3MUECKHE SBJICHUS, HUCHOIB3Ys (u3HUecKue
BEJIMYMHBI (TEMIIEPATYpa, BHYTPEHHSSI SJHEPT U, KOJIMYECTBO TEIJIOTHI, Ye/IbHAs TEINIOEMKOCTb



BEIIECTBa, YJENbHAs TEIJIOTa IUIABJICHUS, yAENbHAs TEIUIoTa mapooOpa3oBaHUSs, Y/EIbHAS
TEIUIOTAa CTOpaHWsl TOIUIMBA, KOA(D(PUIMEHT TMONe3HOr0 MACWCTBHUS TEIUIOBOW MAIIIUHBI,
OTHOCHUTEINIbHAsl BIAXXHOCTh BO3/yXa, DJEKTPHUUECKUN 3apsll, CHJIa TOKa, 3JIEKTPUUYECKOE
HampspKeHUe, CONMPOTHBIICHHE MPOBOJAHUKA, YNIENbHOE COINPOTUBICHHE BellecTBa, paboTa u
MOIIHOCTh JJIEKTPUUYECKOTO TOKA), IPH OMHMCAHUU TMPABUIBLHO TPAKTOBATH (U3UUYECKUN CMBICI
HCIOJIb3YEMBIX BEIMYNH, 0003HAYCHUS U SIMHHIIBI PU3NICCKUX BEITUYHUH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMHU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBJICHHS M TMPOIECCHI, HCIOIb3Ys OCHOBHBIC
MOJIOKEHUS ~ MOJIEKYJIIPHO--KUHETUYECKOW  TEOpUM  CTPOCHMSI  BEIIECTBA,  MPUHIUI
CYIIEPIO3ULIMHU 1T0JIeN (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma s
ydacTKa Lienu, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHeHuUsl SHEPTuu, IPU 3TOM /1aBaTh CIIOBECHYIO
(GhopMyIHPOBKY 3aKOHA U 3aMKUCHIBATh €T0 MAaTEMaTHUYECKOE BhIPAKECHHE,

OOBACHATH (PU3MUYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CHUTyalui
MIPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh TPUUUHHO-CIIECICTBEHHBIEC CBS3U, CTPOUTD
0o0BsicHEHHE U3 1—2 JTOTrMYecKuX MIaroB ¢ OMoOpoi Ha 1—2 HM3y4YEHHBIX CBOMCTBA (PUBUYECKUX
SIBJICHUH, U3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemaTth pacy€THbIC 3a/auyd B 2—3 NIEWCTBHS, UCIOIB3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
(¢u3nUecKre BEJIMYUHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJla4M 3alMCHIBATh KPATKOE YCIOBHE,
BBISIBJIATh HENOCTATOK JAHHBIX IS PEIICHUS 3aJlayd, BBIOMPATh 3aKOHBI M (OPMYIIBI,
HeoOXoauMBble N7l €€ pelIeHUs, MPOBOJUTH PacuéThl M CPABHHUBATH MOJyUYEHHOE 3HAUCHUE
(bu3nUYecKoil BEMUYNHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh MPH IMOMOIMU (PUINISCKUX METOJIOB,
WCIIONB3Ysl OINMCAHUE HCCIICIOBAHUS, BBIICISATH MPOBEPSEMOE MPEANOJIOKEHUE, OIICHUBATDH
MPaBUIILHOCTH TOPSJIKA MPOBEJICHUS UCCIEI0OBaHUS, IeJIaTh BHIBOIBI;

MPOBOANUTH OMBITHI MO HAOMIOJEHUIO (DU3MUECKUX SBICHUM MU (U3NYECKUX CBONCTB Tel
(KanmuJUIsIpHBIC SIBJICHMSI, 3aBUCUMOCTH JABJIEHUS BO3JyXa OT €ro o0bEma, TeMIepaTyphl,
CKOpPOCTH TIpollecca OCThIBAaHWS W HArpeBaHUsl NPU M3IYYEHUU OT LBETa H3JIyvarollen
(mornomaromniei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOABI OT TEMIIEPATypbl KUAKOCTU U
IJI0Mmaad €€ MOBEPXHOCTH, DJIEKTPU3AIUS TEJl M B3aUMOJCUCTBUE DJIECKTPUUYECKUX 3apsiOB,
B3aUMOJICHCTBHUE TOCTOSHHBIX MAarHUTOB, BHU3yaJIM3allds MAarHUTHBIX TIOJ€H TMOCTOSHHBIX
MarHuTOB, JEMCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  DJIGKTPOJBHUTATENsl  IMOCTOSHHOTO  TOKa):  (QOpMYyIUpOBaTh  MpOBEpsieMble
MIPEATNONIOKEHHS, COOMPATh YCTAHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUs, OMHCHIBATH XOJ
onbITa U (HOPMYJIUPOBATH BEIBOJIBL;

BBITIOJIHATH MPSIMBIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEIHHOM BJIQXKHOCTH BO3/yXa, CUJIbI TOKA,
HaIpsDKEHUS C WCTOJIB30BAHUEM aHAJIOTOBBIX MPUOOPOB M JNATYUKOB (PU3MUECKUX BEITHYMH,
CpPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOTPEUTHOCTH;
MPOBOANTHh HCCIEAOBAHWE 3aBUCHUMOCTH OJHOM (DM3MUECKON BENUYHMHBI OT JAPYrol cC
WCIIONb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTBH CONPOTUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOIIA/IA TIOTIEPEYHOr0 CEYEHUSI U YJIETbHOTO COITPOTUBIICHUS BEIIECTBA IIPOBOHUKA,
CHJIBI TOKA, MIYIIETO Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha MPOBOJHHUKE, HCCIICIOBAHUE
MOCJIEZIOBATEILHOTO M MapajUIeIbHOTO  COEIMHEHUN  MPOBOJHHUKOB):  IUIAHMPOBAThH
HCCIIeIOBaHNe, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHHUSI, CIIEysl MPEATI0KEHHOMY TUIaHy,
(buKCUpOBaTh PE3yNbTATHl MOJYYCHHOH 3aBUCUMOCTH B BUAE TaOnuil U TpaduKoOB, AeNaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;



MIPOBOJIUTH KOCBEHHbIE U3MEpeHUs (PU3NYECKUX BEIHUYUH (yIelbHas TEINIOEMKOCTh BEIIECTBa,
COIIPOTHBJICHUE NPOBOJHMKA, pab0Ta M MOIIHOCTb 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh
M3MEpPEHUs1, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPEAT0KEHHON HHCTPYKIUH, U
BBIUUCIISATH 3HAUCHUE BEITMYUHBI;
coOJro1aTh MpaBuUiia TEXHUKH O€30IIaCHOCTH MpU padboTe ¢ J1abopaTOpHBIM 000PYA0BAHUEM;
XapaKTepu30BaTh MPUHIMIIEI JACHCTBHS M3YyYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOi Ha WX omucaHusi (B TOM YHCIE: CHCTEMa OTOIUICHHUS JJOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK DJICKTPUUECKON SHEPIUH, IEKTPOOCBETUTEIbHbIC
puOOpBI, HarpeBaTeIbHbIE IEKTPOIPUOOPH! (IIPUMEPHI), JIEKTPUUYECKUE MPEIOXPAHUTEIN,
AJIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOTO TOKAa), MCIIONB3YS 3HAHHS O CBOMCTBaX
(bu3nYecKuX SBICHUH U HEOOXOMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA W M3MEpPHUTEIbHBIE MPHOOPHI MO CXeMaM H
CXEMAaTUYHBIM pPUCYHKaM (KHMIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETpP, THUTPOMETD,
JIBUraTellb BHYTPEHHErO CrOPaHUsl, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI 3JIEKTPUUECKUX
Lenel ¢ rmociue0BaTeIbHbIM U MapajljIelIbHbIM COEAMHEHUEM JIEMEHTOB, pa3inyasl yCIOBHbIE
0003HAYCHHS HIIEMEHTOB JICKTPUIECCKUX IICTIEH;
MPUBOANTH MPUMEPH! (HAXOIUTh MHPOPMAIIMIO O MPUMEPAX) MPAKTHUECKOTO HCIIOIb30BAHHS
($u3NYeCKUX 3HAaHUK B IOBCEAHEBHOM JKU3HU /IS 0OecrieueHus1 0e30MacHOCTH MpH 00pameHnn
¢ mpubopaMu M TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHUS 3IA0POBBS M COOJIIOACHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKpYXKarolleil cpene;
OCYLIECTBIIATh MOUCK HMH(POpPMaLuu (PU3HUECKOro cojepkaHus B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM W MyTéM CpaBHEHMs JOINOJHUTEIbHBIX HCTOYHUKOB BBLACIATDH
uH(pOpMaINIO, KOTOpasi ABJISIETCS IPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
WCIOJNB30BAaTh MpPHU BBIIOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO--TIOMYJSIPHYIO JIUTEpaTypy
(GU3NYIECKOTO CONep)KaHMs, CIPAaBOYHBIE MaTepUalbl, Pecypchl ceTu VIHTepHeT, BIalueTh
npuéMaMHu KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHUsl MHPOpPMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B JIpYTYIO;
co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHHs, 060011ast HHPOpMAaLIHIO
U3 HECKOJIBKUX MCTOYHUKOB (PU3MUYECKOTO COEPKaHMs, B TOM YHCIe MyOINYHO MPEICTaBIATh
pe3yabTaThl MPOEKTHOM WM HCCIENOBATENbCKOM JEATeNbHOCTH, MNpPU 3TOM TI'PaMOTHO
WCTIOJIh30BaTh U3YYCHHBIN MOHITUHHBIN anmapaT Kypca (pU3uKu, COMPOBOX/IATh BBICTYTICHHE
MpE3EHTALNEN;
IIPU BBHINOJHEHUN YYE€OHBIX MPOEKTOB U MCCIEOBAaHUN (PU3MUECKUX MPOLIECCOB PACHPEAEATh
00513aHHOCTH B TPYIITIE B COOTBETCTBUH C MIOCTABJICHHBIMH 33]]a4aMH, CIICJAUTH 32 BBITIOJTHEHUEM
IUIaHa JEHCTBUH M KOPPEKTHPOBaTh €ro, aJeKBaTHO OLIGHHWBAaTh COOCTBEHHBIM BKJIax B
NeSTeNbHOCTh TIPYMIbI, BbICTpaUBaTh KOMMYHUKAaTHBHOE B3aUMOJCHCTBUE, IPOSBIASL
TOTOBHOCTB pa3peniaTth KOH(IUKTHI.

K koHiy oOyueHuss B 9 kJjacce NpeJMETHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaxkaTb C()OPMUPOBAHHOCTD y OOYUAIOIIMXCSl YMEHHUI:

HCII0JIb30BATh MOHATHUSA: CUCTEMA OTCUETA, MaTEPUANIbHAS TOUYKA, TPAEKTOPHS], OTHOCUTEIBHOCTD
MEXaHUUYECKOTO JIBUKEHMS, nedopmarus (ynpyras, IIACTUYECKAs ), TpEHHUE,
LEHTPOCTPEMUTENLHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku, LEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEJIO, IIEHTP TSHKECTU TBEPIOTO TENa, paBHOBECHE, MEXaHUUECKHE KOeOaHusl U BOJIHBI,
3BYK, HH(Pa3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, LIIKaja JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTAIbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS U MOTJIOLIeHus, ab(da-, 6eTa- u
ramMMa-u3J1y4eHus, U30TOIbI, IAEpHAsl YHEPTETUKA,;



paznuyath SABIEHUS (PaBHOMEPHOE M  HEPAaBHOMEPHOE NPSIMOJIMHENHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHUE Tell, PABHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE JBMXKCHHE, KoyeOaTeiabHOe
JBIDKEHUE (3aTyXalollue M BbIHYXJICHHBIC KOJICOaHHUs), PE30HAHC, BOJHOBOE JIBUXKCHUE,
OTpa)KCHHE 3BYKa, IPSMOJMHENHOE PACHPOCTPAHECHUE, OTPAKEHUE U IIPEIOMIICHHE CBETA,
[IOJJHO€ BHYTPEHHEE OTPAaXXEHHE CBETA, PA3JIOKEHUE OelNoro cBera B CHEKTP U CIIOKEHUE
CHEKTPaJIbHBIX IBETOB, AMCIIEPCHs CBETA, €CTECTBEHHAs PaJuOaKTUBHOCTb, BO3ZHHUKHOBEHUE
JIMHENYaTOro CIeKTpa U3JIy4EeHHUs ) [10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3UUYECKOE SIBIICHUE;

pacrio3HaBaTh INPOSBICHUE U3YyUEHHbIX (DPU3MYECKUX SIBICHUH B OKpY’KarolleM Mupe (B TOM
yuciae GU3NYEeCKUe ABJICHUs B IPUPOJE: MPUINMBBI U OTJIMBBI, ABWKeHHE MiuaHeT COlHEYHOM
CHUCTEMBI, PEAKTMBHOE JBH)KEHUE J>XMBBIX OpPraHU3MOB, BOCIPUATHUE 3BYKOB >KHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa Te€Jl, ONTUYECKUE SIBJICHUS B
npupose, OMOIOrMYecKoe [eiCTBHE BUANMOIO, YIbTPA(UOIECTOBOIO U PEHTIEHOBCKOTO
U3IYy4YeHUH, eCTECTBEHHbIH paJMOAaKTUBHBIA (OH, KOCMHUYECKHE Jy4H, paJUOAKTUBHOE
U3JIy4€HUE IPHUPOAHBIX MHHEPAIOB, IEHCTBUE DPAJMOAKTUBHBIX M3JIyYEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM I1EPEBOIUTH IPAKTHUUECKYIO 33]1auy B Y4EOHYI0, BBIAEISTH CYIlIE€CTBEHHbIE
CBOMCTBA (IPU3HAKH) (U3UIECKUX SBICHHIA;

OINUCHIBATh M3YUYCHHbIE CBOICTBa Tel U (U3MUECKUE SIBJICHUS, WCHOJB3Yys (usnueckue
BEJIMYMHBI (CpPEIHSS U MTHOBEHHAsl CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBUKEHHUH, yCKOPEHHE,
IIepeMEIEHUE, IyTh, YIVIOBas CKOPOCTb, CHJIA TPEHMs, CHUJA YIPYTOCTH, CHJIA TSKECTH,
yCKOpeHHEe CBOOOJHOro MaJieHHs, BeC Teja, MUMIIYJIbC Tela, UMIYJIbC CHIIbI, MEXaHWYeCcKas
paboTa W MOIIHOCTH, MOTEHIMAIbHAS SHEPTHs TeNa, MOJHITOTO HAaJ| TOBEPXHOCTHIO 3EMIIH,
MIOTEHLIMAJIbHAs AHEPIrHUsl CKATOM NpPYXKUHBI, KUHETUYECKasi SHEPrusi, NOJHAs MEXaHWYecKas
SHEprus, Mepuoa U yacToTa KojeOaHWil, JAJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHa,
CKOpPOCTh CBE€Ta, INOKa3aTelb IMPENOMJIEHUs CpeAbl), MPU ONMMCAHUM MPAaBUIBHO TPAKTOBAThH
(bu3nyYeCcCKni CMBICI UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €IUHUIIBI (PU3NUECKUX BETUUMH,
HaXOJUTh (JOPMYIJIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMYMHY C APYTUMHU BEIIMUYMHAMM,
CTPOUTH TPapUKH N3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKHUE SBICHHMS M NPOLECCHl, HCHOJIb3Ys 3aKOH
COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLUI CYNEPHO3UIUHN CHUJI, IPUHLIUI
OTHOCUTENBHOCTH [anunesi, 3akoHel HbrOTOHA, 3aKOH COXpaHEHMsI MMITYJbCa, 3aKOHBI
OTpPa)KE€HUs U IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsA0BOr0 U MACCOBOI'O YHCEI NPHU
SJIEPHBIX PEAKIMX, PU ITOM J1aBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aIUCHIBATH €r0
MaTEMaTHYECKOE BBIPA)KECHHUE;

OOBSICHATh (PU3NYECKHUE MPOIIECChl U CBOMCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE CUTYaIlUil
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepPa: BBIABIATh IPUUMHHO--CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKHUX IIaroB C OMOPOM Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3NYECKUX
SIBJIIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/1a4u (OMUparoIecs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ysl 3aKOHBI
u (opmynsl, cBsa3bIBalolIMe (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCIOBUS 3a/ladyd
3aMUCBIBaTh KPATKOE yCIOBUE, BBISBIATH HEIOCTAIONIME WM U30BITOUYHbIE JaHHbIE, BHIOMPAThH
3aKOHBl U (HOpMyJIBI, HEOOXOAWMMBIE Ui pPELIeHHs, IMPOBOAUTH PACUYETBI U OICHHUBATh
PEATMCTUYHOCTh MOTYYEHHOT0 3HAYEHUS] PU3NYECKON BEJTMUHHBI;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOILIM (U3NYECKUX METOJIOB,
WCIIONB3Ysl OINMCAaHHWE HCCIIEOBAHUs, BBLIEIATH NPOBEPSEMOE IPEANOJIOKEHUE, OLEHUBATH
IIPaBWIBHOCTh IOPsAJKA IPOBEICHUS MCCICNOBAaHUSA, [E€NaTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJJCHUN U OTIBITOB;



MPOBOANTH OMBITHI MO HAOMIONEHUIO (DU3MYECKUX SIBJICHUM WU (U3NYECKUX CBONCTB Tell
(u3yueHue BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHMsI HYHEPrHH, 3aBUCUMOCTb Mepuoja
KoJIeOaHUH TPY>KMHHOTO MasiTHUKA OT MAcChl Ipy3a U >KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTb
OT aMIUIUTYJbl MaJIbIX KOJICOAHUH, MPSMOJIMHEHHOE PaCIpPOCTPAHEHHE CBETA, PA3JIOKEHHUE
0enoro cBera B CIEKTp, M3y4YE€HHE CBOMCTB M300pa)keHUs B IUIOCKOM 3€pKaje U CBOMCTB
M300pakeHUsl MpeaMeTa B coOuparomiei JuH3e, HAOMIOACHHE CIUIOIIHBIX M JIMHEHYaThIX
CIIEKTPOB M3JIYUYECHHS): CaMOCTOSITEIbHO CcOOMpaTh YCTAaHOBKY H3 W30BITOYHOrOo Habopa
000pyI0BaHUS, ONIMCHIBATH XOJ] OIBITA U €r0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOKI;
MIPOBOAUTH NMPH HEOOXOAMMOCTH CEpPHUIO MPSIMBIX MU3MEPEHUM, ONpeelnss cpelHee 3HaueHHE
n3MepsieMoil Ben4MHbI ((POKYyCHOE paccCTOsSHUE COOHMparomiel JHH3bI), 00OCHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MIPOBOAUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKHX BEIMYMH C UCIOJIb30BAaHUEM MPSIMBIX
MU3MepeHuil (3aBUCUMOCTD ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3 HadallbHOM
CKOPOCTH, TIEpr0/1a KoJIeOaHWi MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpa)KEHHsI CBETa OT yIjla MaJeHHsl M YIJla IPEIOMJICHHS OT yrja TaJeHHs): TUIaHUPOBAThH
HCCIIEIOBAaHKE, CAMOCTOSITETIHHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTATHI MOTy4YEeHHON
3aBUCHUMOCTH (DU3UYECKUX BEJIMYMH B BUAEC TaOnul U TrpaduKoB, J€1aTh BBIBOABI IO
pe3ysbTaTtaM UCCleOBaHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHUS (PU3NIECKUX BEITHMUNH (CPEIHSISI CKOPOCTh M YCKOPEHHE Tela
IpU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOTO MaIeHUs, KECTKOCTh MPYKUHBI,
KOX(QPHUIMEHT TPEHUsI CKOJBXEHHUS, MEXaHW4YecKas padoTa M MOIIHOCTh, YaCTOTa U TEPHOA
KojeOaHui MaTeMaTH4eCKOro U MPYKUHHOTO MAasSTHUKOB, ONTHYECKas cuja coOuparoein
JUH3bI, PAaJUOAKTUBHBIA (OH): IUIAHUPOBATH HU3MEPEHHS, COOUpaTh SKCIEPUMEHTAIHHYIO
YCTaHOBKY M BBITIOJHSTH U3MEPEHHUS, CIEYs TPEI0KEHHOW HHCTPYKIIMH, BEIYUCIIATH 3HAYCHNE
BEJIMYMHBI W aHAJTU3UPOBATh TOIYYEHHBIC PE3YJbTAaThl C YYETOM 3a/JaHHOW IOTPEITHOCTH
U3MEPECHU;

co0Jr01aTh MpaBUiIa TEXHUKH O€30MaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIE MPHU3HAKK HM3YyUYEHHBIX (PU3NYECKUX MOJIETei: MaTepuaabHas TOYKa,
a0COIIOTHO TBEPIOE TENO, TOUCYHBIN NCTOYHUK CBETA, JIyY, TOHKAs JIMH34, INTAaHETapHAask MOJICIb
aToMa, HyKJIOHHasl MOJIelIb aTOMHOTO SIApa;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS M3YyUYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha MX OMUCaHUS (B TOM YHCIE: CIHUIOMETP, NATYMKU TOJOXKEHHUS, PACCTOSHUSA U
YCKOpEHHUs, paKeTa, 5XOJOT, OYKM, MEepUCKol, (oToamnmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOII, JIO3UMETp, Kamepa BuiabcoHa), MCMONB3ys 3HAHHWS O CBOMCTBAX (PU3MUECKHUX
SIBJIGHUN ¥ HE0OXOUMbIe (PU3NYECKIE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH W3YYEHHBIX TEXHHYECKHX YCTPOICTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB NpU peleHHH Yy4eOHO--
MPAKTUYECKHX 337124, ONTUYECKHE CXEMBbI JUIS TOCTPOEHUS H300paKeHUH B TNIOCKOM 3epKalie u
coOuparoiei TuH3E;

MPUBOANTE MPUMEPHI (HAXOIUTh MHPOPMAIIUIO O TMPUMEPAX) MPAKTHUECKOTO HCIIOIB30BAHHMS
(hbU3UYECKUX 3HAHWK B TIOBCEAHEBHOM KU3HU JIJIs1 0OecTieueHnst 0€30MacHOCTH MPU 00paIeHnn
c mMpuOOpaMH M TEXHUYECKHMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBBS M COOIIOJCHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKpYXKaroleil cpene;

OCYIECTBIIATH MOMCK MHPOpMaLuu pusnyeckoro copepkanus B lHTepHETE, CaMOCTOSATEIBHO
(bopMyaHpys OMCKOBBIM 3alpoC, HAXOAUTh MyTU ONPEAETICHUs JOCTOBEPHOCTH MOJYYEHHOM
nH(OpPMAILIUY HA OCHOBE MMEIOIIUXCS 3HAHUH U TOTIOTHUTEIHHBIX HCTOYHUKOB;



® UCMOJNb30BaTh IMPU BBHIMOJIHEHUH Y4YEOHBIX 33JaHUN HAYYHO--TIOMYJIPHYIO JIUTEpaTypy
(GU3NYECKOro coJepKaHusl, CIpPaBOYHBIE MaTepUalbl, pecypchl ceTu VHTepHeT, BlageTh
npuéMamMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(OpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

® CO3/1aBaThb COOCTBEHHBIE INHCBMEHHbIE M YCTHBIE COOOLICHHS Ha OCHOBE HH(pOpPMALUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUYECKOTO COJEpXKAaHUA, MyOIWYHO TPEACTaBIATH PE3yJIbTAThI
IIPOEKTHOM WM HCCIENOBATEIbCKOW JEATENBHOCTH, IPU 3TOM TIPAMOTHO HCIIOJIB30BaTh
M3yYEHHBIN MOHATUIHBIN annapaT n3y4aeMoro paszeina (pU3MKU U COPOBOXK/IATh BHICTYIICHUE
Mpe3eHTaIeN ¢ y4€TOM 0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB.

COJEP)KAHUE OBYYEHUA
8 KJIACC

Pa3nea 1. TensioBbie ABJICHUSA.

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO--KUHETHYECKOM TEOpUU CTpOEHus BellecTBa. Macca u
pa3Mepbl  aToMOB M MOJeKyd. ONbIThl, TOATBEP)KIAIONIME  OCHOBHBIC  MOJOXKECHUS
MOJIEKYJISIPHO-KMHETHUECKOU TEOPHH.

Mopenu TBEPIOTO, KUAKOTO W Ta3000pa3HOr0 COCTOSHUM BemlecTBa. Kpucraminyeckue u
amopdusbie Tena. OOBICHEHHE CBOMCTB ra3oB, KMJIKOCTCH M TBEPABIX TEJI HA OCHOBE IMOJIOKEHUI
MOJICKYJISIPHO--KUHETUYECKOW Teopur. (CMayuBaHWE€ W KaNWUISIPHBIE SIBJICHUA. |eIJIOBOE
pacIIMpEeHHe U CXKaTHUe.

Temneparypa. CBA3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YacTUll. BHyTpeHHs s
sHeprusi. CrocoObl U3MEHEHUS BHYTPEHHEH SHEepruu: TeIionepeaaya u copepiieHne padboTsl. Buabl
TEIUIOTIEPEIavu: TEMJIOMPOBOHOCTb, KOHBEKIIUS, U3JTyUCHHE.

KomuuectBo TeIIOTHEL. YenbHas TEINIOEMKOCTh BeIecTBa. TeImIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHeHHe TemoBoro Oananca. [lnmaBieHwe M OTBepleBaHHE KPUCTATLTUYECKUX
BelIecTB. Y eNnbHas TerioTa miaasienus. [lapooOpa3oBanue u konaeHcanus. Mcnapenue. Kunenwue.
VnenpHas TemioTa mapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEPATYphl KUIIEHHUS OT aTMOC(EPHOTro
JIABJICHHSL.

BnaxnocTs Bo3nyxa.

DHeprus TOIIMBa. Y IeiIbHas TEIJI0TA CTOPAHUS.

[Tpunnumne! padoTs! TeroBsix apurareneit KI1J[ termmoBoro npurarens. TernoBsie ABUTATENN
Y 3al1UTa OKPYKAIOIIECH CPeIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6mronenue quddysnm.

HaGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHH.

Habmroienne TemmoBoro pacimupeHus Ted.

W3meHeHue qaBiieHus ra3a Mpyu U3MEHEHUH 00bEMa U HAarpeBaHUH WM OXJIAXKICHHUH.
[IpaBuna u3mMepeHus TeMreparypsbl.

Bunae! Terionepenayu.

O N U AWM P

OxnaxkieHue Ipy COBepUICHUH PabOThlI.

. HarpeBanue npu coBepiieHnr pabOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHeHUE TEIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGmroieHue KUIeHusl.



12. HabmoieHre OCTOsTHCTBA TEMIIEPATYPhI MPH TUTABIICHUH.

13. Moaenu TEeIIOBLIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKECHHUSL.

OnpIThI 110 BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOW COJIM WJIM caxapa.

OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHUSI Fa30B, JKUJKOCTEH U TBEPIBIX TEJI.
Onpenenenre AaBJIeHUs BO3yXa B OAJUIOHE IIIIPHUIIA.

vk wNeE

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb [JaBJIEHHUsS BO3AyXa OT €ro oobéma Hu
HarpeBaHus WIKM OXJIaXJICHUS.
6. IlpoBepka rumore3bl JMHEWHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.

7. Habmionenue M3MEHEHUS BHYTPEHHEH SHEPrHM Tella B pe3yJsibTaTe TeIulonepenadnd U

paboThI BHEIITHUX CHIL.

8. HccnenoBaHue sSBJICHHS TEIJIOOOMEHA MTPH CMEUTMBAHUH XOJIOJAHOMN U TOpsSYei BOIBI.

9. OmpezneneHue KOIUYECTBA TEIIOTHI, OTYUYEHHOTO BOAOH MPHU TEIIIOOOMEHE ¢ HarpeThiM

METAJUIMYECKUM [IUINHAPOM.

10. Onpenienenuie yaAeabHOM TEMII0EMKOCTH BEILIECTBA.

11. UccnenoBanue nporecca uenapeHus.

12. Onpenenenue OTHOCUTEIBHOM BIAXKHOCTU BO3/1yXa.

13. OnpeneneHue y1eabHOM TEIIOTHI IIABJICHUS JIbJA.

Paznen 2. DiexkTpuyeckue U MATHUTHBIE SIBJIE€HHS.

Onextpuszanus Tes. IBa poga 3MeKTpUUECKHUX 3apsaoB. BzanMopelicTBrue 3apsyKEHHBIX TEIl.
3akon KynoHa (3aBHCHMMOCTb CHJIBI B3aUMOJIEHUCTBUS 3apsSKEHHBIX TEJ OT BEJIUYMHBI 3apsiioB U
PacCTOSHUS MEX]y TeTIaMH).

Onexrpuueckoe mnone. Hanpsok€HHOCTh anekTpuyeckoro mnousid. lIpuHnun cynepnosunuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuueckux 3apsioB. DJIeMEHTAPHBIN dJIeKTpuueckuil 3apsia. CTpoeHue atoMma.
IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.

ONEKTPUYECKUH TOK. YCIOBUSA CYyIIECTBOBAaHUS AJIEKTPUYECKOrO TOKA. VCTOYHMKH
MIOCTOSIHHOTO TOKa. JIeHCTBUS 5SIEKTPUUECKOro TOKa (TEIIOBOE, XHMHUYECKOE, MAarHWUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax.

Onexkrpuueckass nenb. Cuna TOKa. OlleKTpudeckoe HanpspkeHue.  ConpoTHBIIEHHE
IIPOBOJHMKA. YJEIBHOE CONPOTHUBIEHME BelecTBa. 3akoH OMma I ydacTka ILENH.
[TocnenoBarenbHOE U MapaiieIbHOE COETUHEHNE TPOBOJHUKOB.

Pabota u MOLIHOCTB 3JIEKTpUYECKOro Toka. 3akoH J[xoyns—JleHna. Dnekrpuueckue Henu u
NoTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KopoTKoe 3aMbIkaHMe.

IlocrosiHHbIE MarHuThl. B3auMmonelcTBHE TOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJe€.
MaruauTHOE nosie 3eMJIM U €ro 3Ha4eHue ISl AKU3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE 1MoJie
AJIEKTPUYECKOro ToKa. [I[puMeHeHne 3JeKTpOMarHuTOB B TEXHUKE. [[eliCTBME MAarHUTHOTO TMOJI Ha
MIPOBOJHUK C TOKOM. DJIEKTPOABUTATEbh IOCTOSIHHOTO TOKa. Vcrnonap3oBaHue 3neKTpoaBuraresneil B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @Papanes.  SBneHune  sneKTpoMarHUTHOM — MHAyKiuu. llpaBuno  JleHna.
Onektporereparop. CrocoObl TONMy4YeHHUs DJIEKTPUYECKONW DSHEPruM. OJIEKTPOCTAHIMU HAa
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUH.

Jemoncmpayuu.

1. Dnextpuzanus Teil.

2. JIBa poaa 3MEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3apPSKEHHBIX TEJ.

3. VYcTpoHCTBO U IEUCTBUE AIEKTPOCKOTA.



DneKTpocTaTU4eCcKast MHIYKIUS.

3aKOH COXpaHEHUs FIEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHKi€ CUIIOBBIX JTUHUM 3JIEKTPUUYECKOTO TOJISI.
HcTOUYHUKH TOCTOSTHHOT'O TOKA.

JlelicTBUSA SIIEKTPUYECKOrO TOKA.

. DNEKTPUUYECKUN TOK B JKUIKOCTH.

. 'a30BbIi pa3ps.

. U3MepeHne cuiibl TOKa aMInepMeTpoM.

. I3MepeHne 31eKTpUYECKOro HalpsKEHUs BOJIbTMETPOM.

. Peoctar u mara3uH conpoOTUBICHUMA.

. B3aumopeiicTBue NOCTOSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOXXHOCTH Pa3/eJICHUs MOJIOCOB MarHuTa.

. MonenupoBaHue MarHUTHBIX TOJIEH IMOCTOSIHHBIX MAarHUTOB.

. OmeIT Opcrena.

. MarauTHoe nose Toka. JJIeKTPOMarHur.

. JleficTBME MarHUTHOT'O TOJIs1 HAa TPOBOJIHUK C TOKOM.

. DIEeKTpoABUTaTEIb IOCTOSIHHOTO TOKA.

. UccnenoBanue siBJICHUS JIEKTPOMArHUTHON UHAYKITUH.

. OnerTel @apayest.

. 3aBUCUMOCTH HAIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHMSI.
25.

3JIeKTp0reHep aTop IMOCTOAHHOI'O TOKA.

Jlabopamopuuvie pabomot u onvimeol.

ok wnNpRE

10.
. OHpe,Z[CJ'ICHI/IC MOIITHOCTH 3JICKTPUYCCKOT'O TOKaA, BBIZEIISIEMO Ha pE3UCTOPC.
12.

11

13.
14.
15.
16.
17.

18.
19.

OI1IBITEI 110 Ha6JIIOII€HI/IIO OJICKTpHU3alK TCJI I/IHI[YKIII/ICﬁ " IIpHU COITPUKOCHOBCHHHU.
I/ICCJ'IC)IOBaHI/Ie HeﬁCTBI/IH QJICKTPHUYCCKOI'O IT0JIA Ha ITPOBOAHUKH U JUDJICKTPUKH.

COopka u mpoBepka padOThl AIEKTPUIECKON IEMH MOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHie HAMPSKEHHUS.

HccnenoBanmne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Ye€pe3 PE3UCTOpP, OT COMPOTUBICHUS
pe3ucTopa M HaMPSHKEHHUS Ha PE3UCTOPE.

OHBITI)I, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTD JJICKTPHUICCKOI'O0 COITPOTUBJIICHHUA MMPOBOJHUKA
OT €ro JJIMHBI, TJIOUIaIM IOTIEPEYHOT0 CEUEHUs U MaTepHuaa.

[IpoBepka mpaBuiia CIOKEHUS HANPSDKEHUH MPHU MOCIEI0BATEIbHOM COSAMHEHHH IBYX
PE3UCTOPOB.

[TpoBepka mpaBuia UIst CHITBI TOKA MPH MApaIeIbHOM COSIMHEHUHN PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 JTAMIIOUKY, OT HaIpsIKEHUs Ha
HEW.

Onpenenenne KIIJ] narpesarens.

HccnenoBanue MarHUTHOTO B3aUMOJICHCTBHSI TIOCTOSTHHBIX MarHUTOB.

N3yuenrne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPU WX OOBEIUHEHUHN U Pa3CIICHUH.
UccnenoBanue necTBUs AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CUJIbI TOKa M HAMPAaBIICHUs TOKA B KaTYIIIKE.

N3yuenune neiicTBUSI MArHUTHOTO TIOJISI HA MIPOBOJAHUK C TOKOM.

KonctpyupoBanue u usydeHue paboThl FIEKTPOABUTATENS.



20. N3mepenue KI1/I anexTpoaBurareabHON yCTAaHOBKH.
21. OnbpITHl 110 HUCCIIEOBAaHUIO SBJICHUS JJIEKTPOMAarHUTHOM MHAYKLHHU: MCCIEI0BAHUE
VM3MEHEHUH 3HAYEHUs U HallpaBJICHUs NHIYKIMOHHOTO TOKa.

9 KJIACC

Pa3gen 3. MexaHu4yeckue siBJeHH.

Mexannueckoe aBmkeHHe. MatepuanbHas Touka. Cuctema orcdyéra. OTHOCUTENIBHOCTD
MEXaHUYECKOro JABWXKEHUsA. PaBHOMepHOe mpsMOJIMHENHHOEe JBHXKeHHe. HepaBHOMepHOe
npsMoMHEetHOe JBuUKeHHe. CpefHsis W MIHOBEHHash CKOPOCTh Tejla IpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckOpeHHOe mpsiMoiuHeitHOe nBmkeHue. CBoOomHoe maaeHue. OMbITHI
lNasnunes.

PaBHomepHOEe ABMkeHHE 1O OKpyxkHOCTH. llepmon um wactora oOpaiuenus. JluneliHas u
yII0Basi CKOpocTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

IlepBbit 3axkoH Hprotona. Bropoit 3axkon Herorona. Tperuit 3axoH Herorona. IIpuHnmn
CYNEPIIO3HUINH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMsI: CHJIa TPEHMSI CKOJIBKEHUS, CHJIa TPEHUS TIOKOS,
JpYyTrue BUbl TPEHUS.

Cuna TSDKeCTH U 3aKOH BCEMHPHOTO TATOTEHUs. Y CKOpeHHe cBOOOIHOTO naieHus. [{BiokeHmne
wiadet Bokpyr Counnua. [lepBas kocmuueckasi ckopoctb. HeBecomMocTh U nmeperpys3ku.

PaBHOBecue marepuanbHOi ToOuku. AGCOIIOTHO TBEPIOE Teno. PaBHoBecue TBEpIOTO Temna ¢
3aKPEIIEHHON OChIO BpalieHus. MoMeHT cuibl. L[eHTp TskecTH.

Wmnynee Tena. M3menenune umnyibca. Vmmynbc cuiibl. 3aKOH COXpAaHEHHUS HMMITyJIbca.
PeakTuBHOE ABMXKEHUE.

Mexanunueckas pabota u MOITHOCTh. PaboTa cuit TskecT, ynpyroctH, TpeHus. CBsi3b SHEPTUU
u pabotsl. [loTeHnnanbHas Heprus Tena, MOJHATOr0 HaJl HOBEPXHOCThIO 3eMid. IloTeHnuanbHas
SHEeprus cxaroil npyxunsl. Kunetnueckas sHeprus. Teopema 0 KMHETUYECKOH 3HEpruu. 3akoH
COXpaHEHUsI MEXaHUYECKON YHEPTHH.

Jemoncmpayuu.

1. HaOmoneHne MeXaHH4eCcKOro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX Te OTCUETA.

2. CpaBHeHHUE MyTel U TPAeKTOPUI IBUKEHHUS OJTHOTO M TOTO € Tela OTHOCUTENIBHO Pa3HbIX
TeJI OTCYETA.

N3mepenne cKkopocTH U yCKOPEHHMS IPSIMOJIMHENHOTO JIBUKEHUS.

HccenenoBanue Npu3HakoB paBHOYCKOPEHHOTI'O IBUKCHMUS.

HaGntoneHue nBrkeHUs Tena 1o OKPYKHOCTH.

HabntoneHne MexaHMUeCKuX sIBIICHHUM, TPOUCXOIAIINX B cUcTeMe oTcuéra « Tenexkay npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUH OTHOCUTEIbHO KaOMHEeTa (PU3UKHU.

o wu kW

3aBHUCHMOCTb YCKOPEHMS TeJIa OT MacChl TeIa U IEUCTBYIOIIEH HAa HETO CHIIBI.
HaGntonenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TE.

9. H3meHeHue Beca Tena MPU YCKOPEHHOM JIBHKEHUH.

10. Ilepenaya ummnyJibca Mpu B3aUMOJICMCTBUU TEI.

11. [IpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEJI.

12. CoxpaHeHue UMIyJjbca MPU HEYIPYTroM B3aUMOJICHCTBHH.

13. CoxpaHeHue uMIyJjbca Mpu adCOJIFOTHO YIIPYTroM B3aUMOIECHCTBUH.

14. HabmoieHne peakTUBHOTO ABMKCHHUS.

15. CoxpaHneHne MeXaHU4eCKOI SHEPrHH MPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHrEe MEXaHUYECKOM YHEPTUU MIPH ABMKEHHUU TeJla MO IEUCTBUEM MPYKUHBI.

Jlabopamopuusie pabomot u onvimel.
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10.

11.

KoHcTpynpoBanue Tpakra i pa3roHa U JaJIbHEHIIEro paBHOMEPHOTO IBUKECHHUS ILIApUKa
WU TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHHs OpycKa WIM JBWXKCHHMSA IIApUKa I10
HaKJIOHHOM IJIOCKOCTH.

OmnpeneneHue yCKOpeHMsI Tejla IIPU PABHOYCKOPEHHOM JBMKEHHM 110 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IIYTH OT BPEMEHH INPH PAaBHOYCKOPEHHOM JBM)KEHUHU 0e3
Ha4aJbHOW CKOPOCTH.

IIpoBepka rumoTe3pl: €CIM MPH PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HayaJlbHOM CKOPOCTH
IIyTH OTHOCATCS KaK psii HEUETHBIX YUCEIl, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU
OJTMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIBHOT'O J1aBJICHUS.
Omnpenenenue k03pGuLneHTa TPEHUS CKOIbKEHHSL.

Onpenenenue xECTKOCTU NPY>KUHBI.

Omnpenenenue paboOThl CUJIBI TPEHUs MPU PABHOMEPHOM JIBXKEHHH Tella IO
TOPU30HTAILHON IIOBEPXHOCTH.

Omnpenenenre paboOThl CUJIBl YNPYroCTH HpU NOABEME TIpy3a C HCIOJIb30BAaHUEM
HETIOJIBMKHOTO U TIOABIKHOTO OJIOKOB.

W3yudeHue 3aKoHa COXpaHEHUS SHEPTHUH.

Paznea 4. Mexann4deckue Ko1e0aHUA U BOJHBI.

KonebarenbHoe naBmxeHue. OCHOBHBbIE XapaKTEPUCTUKH KoyieOaHMWI: Mepuoj, dYacroTa,
aMIUIMTyna. MareMaTHyeckuil W INPYKMHHBIA ~ MasATHUKW. [IpeBpamieHue osHeprum InpH
KoJ1e0aTeNbHOM JIBUKECHUU.

3aryxaromue kosjeOaHus. BpiHyXJIeHHble KosiebaHus. Pe3onanc. MexaHudeckue BOJIHBI.

CBOI\/JICTBa MECXAaHNYCCKHNX BOJIH. HpO)IOJ'II)HI)IG " TIONICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH eé
pacnpocTpaHeHusi. MexaHHn4eCcKre BOJIHBI B TBEPAOM TeJI€, CEICMUYECKUE BOJTHBI.
3Byk. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. lHGpa3ByK U yIbTpa3ByK.
JHemoncmpayuu.

ok wnNpE

Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbl YIIPYTOCTH.
Habumtonienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habintoienne BbIHYK/I€HHBIX KOJeOaHUI 1 pe30HaHca.

PacnipocTpanenue npoJoiabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENN).

HaGntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AxycTHYeCKH pe30HaHC.

Jlabopamopuvie pabomsl u onsimol.

1.
2.
3.

7.

Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenne 4acTOThI U epHoa KoleOaHUH NpyKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJICOAHUH MTOABEIEHHOTO K HUTH I'py3a OT JUIUHBI
HUTH.

HccnenoBanue 3aBUCHMOCTH Mepro/ia KOJIeOaHU MPY>KUHHOTO MasiTHUKA OT MAacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTHU Teproia KojiebaHHi rpy3a, MOJABEIIEHHOTO K HUTH, OT MacChl
rpysa.

OmnbITH, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh IIepro/ia KoJIeOaHU MPYKUHHOTO MassTHUKA OT
MAacchl I'py3a U )KECTKOCTH MPYKHUHBI.

N3mepenue yckopeHust CBOOOJHOTO MajieHHsI.

Paznen 5. DiiekTpoMarHuTHoOe 1oJie ¥ 3J1eKTPOMATHUTHbIE BOJIHBI.
3JI€KTpOMaFHI/ITHOe IoJe. 3JI€KTpOMaFHI/ITHI:I€ BoiHbl. CBOMCTBA SJICKTPOMArHuTHBIX BOJIH.

[Tkana 3neKTpOMAarHUTHBIX BOJIH. VICIIOJIb30BaHUE AIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.



DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBbBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolicTBa 3E€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuusie pabomot u onvimol.
1. H3ydeHwue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBIO0 MOOMIBHOTO TesedoHa.
Pa3nen 6. CBeToBbBI€ SIBJIEHHSI.
JlyueBass mognenb cBera. Mcrounuku cBera. lIpsmonnHeliHOe pacnpocTpaHEHUE CBeETa.
3atmenust Connia u JIynsl. Otpaxkenue cBera. [nockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.
[Ipenomnenue cBera. 3akoH npejaomiieHusi cBera. [lomHOE BHyTpeHHEE OTPaKeHHE CBETa.
Hcnonbs3oBanue MoaIHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJIAX.
JIunza. Xon myueit B nuH3e. Ontudeckas cuctema ¢oroanmnapara, MUKPOCKOIIa U TEJIECKOTA.
I'na3 xak onrruueckas cucrema. biM3opyKkocTs U JalbHO30PKOCTb.
Pasnoxxenue Genoro ceera B cnekTp. OnbiTel HptoToHA. CliokKeHHE CIIEKTPaIbHBIX L[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsiMonrHETHOE paclIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonyuenue n300pakeHuit B MIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Ipenomiienune ceera.
OnTruyeckuii CBETOBO/I.
Xon nyyeit B cobuparouieit muH3e.
Xo[ ay4del B pacCeuBaroLIen JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
. Ilpunuun peiictBus oToamnmnapara, MUKPOCKOIIa U TeJIECKOTa.
10. Mogens raaza.
11. PaznoxxeHue 6enoro cBera B CEKTp.
12. IlonydeHue 6em0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie pabomovl u onvimol.
1. WccnenoBanue 3aBUCUMOCTH yTJila OTPaKEHHUsSI CBETOBOTO JIy4a OT yTIJia MajeHusl.

O NV A WNR

2. HM3yueHue xapakTepUCTHK U300paxKeHUsI IPEMETa B IUIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCMMOCTH yrIjla MPEIOMIICHHUS CBETOBOI'O Jyda OT yIjla MaJeHus Ha
IPaHULE «BO3yX—CTEKIIO».

[Tonmyuyenne n300paXkeHU € MOMOIIBbIO COOUpArOIEH JTMH3BI.

Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIbI cOOMparoIeil TNH3BI.

OnBITHI 11O Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.

N o v e

OnbITHI IO BOCTIPUATHIO [IBETA [TPEIMETOB MTPH UX HAOIIOI€HUHN Yepe3 [[BETOBbIE (DUITBTPHI.

Pa3zle.11 7. KBaHTOBbBIE SIBJICHUS.

OmnbiTel Peszepdopna u minanerapHas mojaens atoma. Mojens atoma bopa. Mcnyckanue u
MOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIEKTPHI.

PannoaktuBHOCTH. Asbha-, 6eTa- u raMmma-usnydeHusi. CTpoeHne aToMHoOro siapa. Hykimonnas
MojieTb aTOMHOTO siapa. M3oronsl. Pagnoaktusubie nmpeBparienus. [leproa noiaypacmnana aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsiIOBOTO M MAacCOBOTO YMCE. DHEPrUsl CBA3H
aToMHBIX sifiep. CBs3p Macchl U SHepruu. Peaknum cunresa u aeneHus siaep. VcTouHuku sHEprumn
CoHma u 3BE31.

SAnepHas sHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3JIyYE€HUN HA KUBBIC OPIaHU3MBI.

Jemoncmpayuu.



CrieKTphl U3ITy4eHUs U TIOTJIOIICHUSI.
CrieKTphI pa3IYHbIX Ta30B.
CrnexTp Bomopo/a.
Hab6mronenue tpexoB B kamepe Buibcona.
PaGota cuérurka MOHU3UPYIOMINX U3TYUCHHH.
Peructpanus u3inydeHus: NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.
JIaﬁopamoprle padomut u onvimol.
1. HaOumroeHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3JTYYCHHUS.
2. HccnenmoBanue TPEKOB: HM3MEPEHUE SHEPrUM YACTHIBI 1O TOPMO3HOMY TyTH (IO
dboTorpadusm).
3. UMsmepenue paguoakTUBHOTO (hoHa.
Pa3znen 8 Crpoenue u 3Bosonus Beeaennoii

U AWwN R

['eoneHTpryecKas U reIMolEeHTPUYECKasi CUCTEMbI MUPA.
Ouznyeckas nmpupojia HebecHbIX Tesl CONMHEYHOU CUCTEMBI.
[Ipoucxoxnaenre COHEUYHON CUCTEMBI.

®uznyeckas npupoja CosHLA U 3BE3 1.

Crpoenue BeeneHnnoi.

Opomonus Beenennoii.

I'unote3a bonbiioro B3peiBa.

IHoBTOpHUTENBbHO-000011IAKOIINIT MOAYJIb.

[ToBTOPUTEIIEHO--0000IAIONUI MOJTyJIb MTPEIHA3HAYEH I CUCTEMATH3AI[UN ¥ 00O0IICHHUS
MIPEIMETHOTO COAEPIKaHUSI U OIMbBITAa JCATEIHHOCTH, TPUOOPETEHHOTO MPHU M3YYEHHUU BCEro Kypca
¢u3uKy, a TaKKe U MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY AK3aMeHY IO (U3uKe s
o0yyaromuxcs, BBIOpaBIIMX 3TOT yUeOHBIH Mpeamer.

[Tpu n3yueHnn TaHHOTO MOJTYJISl pEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUJIBI ICATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECIIEYMBAETCS JAOCTIDKEHHE MPEIMETHBIX M METalpeAMETHBIX TUIAHHPYEMbIX
pe3yabTaToB 00ydeHus, (OPMHUPYETCS €CTECTBEHHOHAyuyHash I'PaMOTHOCTh: OCBOEHHE HAy4YHBIX
METOZIOB HCCIEIOBaHMs SIBJICHUNH TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHMSIMU OOBICHATH
busnveckne SBICHUS, IPUMEHSS MTOJTyuYeHHbBIe 3HAHUS, PENIaTh 3a7a4, B TOM YHCIIE KAYeCTBCHHbIC
Y DKCTIEPIMEHTAIIbHBIE.

[TpuHIMNMATBHO AEATENILHOCTHBIN XapaKTep JAHHOTO pa3jiena peaau3yeTcs 3a CUéT TOro, 4ro
o0yyaromuecs BHIIOJIHSIIOT 3aJJaHusl, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE ITOJIyYE€HHBIX 3HAaHUI Paclio3HaBaTh M HAYYHO OOBSACHATH (PU3NYECKHE SIBICHUS B
OKpY’Kaloliel MpUpoie 1 TIOBCETHEBHOM KHU3HH,

UCIOJIb30BAaTh HAYYHBIE METO/bl HCCIIEAOBAHUSA (PU3MUECKUX SBICHUH, B TOM YHUCIE I
MIPOBEPKH I'MIIOTE3 U NMOTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH, HaydHbIE OCHOBHI HamOoJiee BaXHBIX JOCTI)KEHHUH COBPEMEHHBIX TEXHOJIOTHH,
HaTpuUMep, MPAKTUYECKOTO MCIOIh30BAHUS PA3IMYHBIX MCTOYHUKOB PHEPTUM HAa OCHOBE 3aKOHA
MIPEBpAIEHIs U COXPAaHEHHS BCEX U3BECTHBIX BUIOB DHEPTHH.



TEMATHYECKHWH IVIAH

8 KJIACC
KonunuectBo yacos DIIEKTPOHHBIE
HaumenoBanue
Ne a3JIeJIOB ¥ TEM (ngposeie)
o/ pasz Beero Kontponsuele | IlpakTHueckme 0B6pazoBaTENbHEIE
IporpaMmsl paboThI paboTEI
pecypcbl
Pa3gen 1. TensioBbIe ABJICHUSA
11 Crpoenue n 6 bubnmoreka [JOK
' CBOMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
T
12 eIJIOBbIC 29 5 3 bubnuorexa [JOK
MPOLECCHI https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE
3apsiIbl.
2.1 3apspKeHHBIC Tea 6 bubmorexa HOK
' P https://m.edsoo.ru/7f4181ce
" UX 1
B3aMMO/ICHCTBHUE
59 ITocTossHHBIHM 19 4 bubmuoreka [{OK
' 3JIEKTPUYECKUM TOK https://m.edsoo.ru/7f4181ce
93 MaruauTHbIC 6 1 bubmmoteka IIOK
' SBJIEHUS ) https://m.edsoo.ru/7f4181ce
94 DneKTpoMarHuTHas 5 bubnnorexa [JOK
' WH Ty KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 4 8
ITPOI'PAMME
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9 KITIACC

KonnuectBo yacoB DJIEKTPOHHBIE
Haumenosanue
No . . (mudpoBsIe)
a3/1€JI0B U TEM
H/H p 'H BCeFO KOHTpOJ'ILHI)Ie HpaKTI/I‘{eCKI/Ie O6paSOBaTeJII>HI>Ie
IIporpamMmsbl paboThI paboThI
pecypchl
Pa3zpen 1. Mexann4deckue siBJICHUSA
Mexanunuaeckoe
11 IBIKEHHUE U 14 1 1 bubmuorexa [JOK
' CIIOCOOBI €ro https://m.edsoo.ru/7f41a4a6
OIMCaHUS
BzaumoneiictBue bubmuorexa [JOK
1.2 19 1 2
Tell https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXPAHEHUS 12 1 2
P https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 45

Pa3gen 2. MexannuyecKue KOJe0aHUA U BOJHBI

51 Mexannueckue 6 5
Koie0anus .

99 Mexannueckue 8
BOJIHBL. 3BYK

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 14

Pasznen 3. 3HEKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

DIIeKTPOMarHuTHOE
31 rmoJjie u 9 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHbBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazneny 9

Pa3nen 4. CBeToBbIe ABJICHUSA

3aKOHBI
4.1 pacrpocTpaHeHus 5 1
cBeTa

JInH3BI U

4.2 OIITHYECKHUE 3
npuOOpbI
Paznoxenue Oemoro

4.3 3 1
CBETa B CIIEKTP

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny 11

Pa3gen 5. KBaHTOBLIE IBJICHUSA
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Hcenyckanue u

5.1 MIOTJIOIIIEHUE CBETA 4 bubmorexa LOK
' = https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 Crpoenue aToMHOTO 5 bubnnorexka [HOK
' sapa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 lnepurie peaximm ! https://m.eds00.ru/7f41a4a6
Hroro no pazneny 16

Pa3znen 6. Crpoenne u 3Bosonus Beenennoii

6.1 ConHeuHas cucremMa

6.2 3Be3bI M BCEJIEHHAI

Hroro no pasaceiny

3

2

5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Pa3nes /. IloBTopuTe1bHO-000011a101IM I MOYJIb

[ToBTOpEHME U

00001IeHne bubmuorexa [JOK
6.1 5
coaepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 xnace
Htoro no pazneny 5
OBILEE KOJIMYECTBO
YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41a4a6

		2023-11-01T11:41:24+0300
	Луцык О.В.
	Я являюсь автором этого документа




