MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
HOBOPOIICKASA CPEJHSASA OBIIEOBPA30OBATEJ/IBHAS HIKOJIA

AHHOTauMA K padoyeil nporpamme
yueOHoro npeamera «®@usuka» 1 7-9 kiaccon

Pabouas nporpamMma yueOHoro npeamera «duszukay 00s3aTenbHON peaMeTHoN obiacTu «EcTecTBEeHHO-

Hay4JHBIC MPEIMETHI» SBJIACTCS YaCThl0 OCHOBHOHM 00pa30BaTENIbHOW IMPOrpaMMbl OCHOBHOrO 00IIero oopaszosanus (OOIT
000) MBOY Hogoporckoit COIL, pa3zpadorana B coorBercTBuu ¢ myHKToM 32.1 ®I'OC OO0 Ha ocHOoBe DenepanibHOIA
paboueil mporpamMmbl Mo Qusuke ¢ yu€rom Ttemarmdeckoro miuanupoBaHust @OIBHY «UHCTUTYT cTparteruu pa3BUTHS
oOpasoBaHus» Poccuiickoli akageMun 00pa3oBaHus U peanusyercs 3 roaa ¢ 7 mo 9 kiacc.

Pabouast mporpamma paszpaboraHa yuuTeneM (U3WMKW IIKOJBI ¢ HcMoib3oBaHHeM «KoHCTpykTopa paboumx
nporpamMm» caiita «EquHoe copepkanue o0Iiero o0pazoBaHus» B COOTBETCTBHH ¢ [lonokeHreM o pabovnx mporpammax
W OIpeenseT OpraHu3aluio0 00pa3oBaTENbHON NEATENFHOCTH YYHTENs B IIKoJe Mo mpeamery «®Dusuka». Pabouas
MporpaMMa COJIEPKUT CIIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI:

-IIOSICHUTEIbHYIO 3aIIUCKY;

-00IIYI0 XapaKTepPUCTHKY y4eOHOro mpeamera «Du3nka»,

-11eIM U3y4deHus yueOHoro npeamera «duzuka»,

-MecTo y4eOHoro npeamera «Ou3nKanB y4eOHOM IJIaHE;

-copepkanne yaeOHoro npenmera « Puznka»;

-IJIAaHUPYEMBIC PE3YJIbTAThI (J'II/IT-IHOCTHI)IG, METAINIpEAMETHBIC U Hpe}IMe’THLIe);

-TeMaTH4yeckoe IIaHupoBaHue, chopMUpoOBaHHOE C YUETOM pabodell MPOrpaMMbl BOCIIUTAHHUS U BO3MOXKHOCTBIO
ucrnons3oanus DOP/LIOP.

PabGouast mporpamma oOcyxiaeHa Ha 3acemaHud [IIMO yuuTeneil eCTeCTBEHHO-HAYYHOr'O I[MKJIA IIIKOJIBI,
TIpUHATA pEIICHHEeM Temarorudeckoro copera (mporokonm NelO ot 28.08.2023r.), yrBepxkaeHa npukazoM mo MbOY
Hogropomnckoit COIL Ne68 ot 28.08.2023r. B kauecTtBe dactu coaepkanus OOIT OO0

Ha ocHoBe mamHOi mporpamMMmbl yuuTeneM paspabateiBactcss KTII B coorBerctBum ¢ IlomokeHumem o
KaJIeHIapHO-TEeMaTHYeCKOM IIJJAaHMPOBAHWM 10 y4eOHOMY ImpenMmeTy, Kypcy, momymio. KTII paccmartpuBaercs Ha
3acemannu [IIMO u cornacyercs ¢ 3amectuteneM o Y BP.

Boinncka
U3 OCHOBHOI1 00pa30BaTeILHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHMsl

PABOYASA ITPOI'PAMMA
yueOHOro npeamera « Ousuka»
(0a30BbIi yPOBEHB)

AJid o0ydarmmxcs 7 - 9 kiaccos
CPOK peaju3aunum 3 roaa

PaGowas mporpamma yueOHOro mpenmera «Pm3mka» (mpenMerHas o0macth «EcTecTBeHHO-HaydHBIE MPEAMETHD») Ha
YPOBHE OCHOBHOro 0OmIero o0pa3oBaHMs COCTaBlI€HAa HAa OCHOBE 1peOOBaHMI K pe3ylbTaTaM OCBOCHUS IIPOrPaMMBI
OCHOBHOTO o0miero obpazoBanus DenepanbHOr0 TOCYIAPCTBEHHOTO 00pa30BATENBHOIO CTaHAApTa OCHOBHOTO OOIIEro
obpazoBanus (PI'OC O0O0), denepanbHOil 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO ob1ero odpasosanus (POIT O0O0),
®denepanbHON paboueil mporpaMMel 1Mo yaeOHoMy mpenmery «@Dmsuka» (OPIl «dusukay), a Takke OpUEHTHPOBaHA Ha
LeeBble MPUOPUTETHI, CHOPMYIUPOBAHHBIE B (hefepalbHON paboueil mporpaMMe BOCIUTAHUS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «®PU3UKA»

®dusnKa ABISIETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX PEIMETOB, IOCKONBKY (hr3nyeckue
3aKOHBI JISKaT B OCHOBE MPOLECCOB W SBICHHM, M3y4aeMbIX XHMHEH, Ouonoruedd, acTpoHOMHEHd U (QU3HUECKOH
reorpadueif, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO0 KapTHHY MHpa, HpPEAOCTaBisieT Hauboiee sICHble 0oO0pa3ibl
MPUMEHEHHs] HayYHOTr0 METOAa MO3HaHUsI, TO €CTh clloco0a MOJIyYeHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OpnHa U3 TIaBHBIX 33734 (PU3MUECKOro 00pa3oBaHus B CTPYKType o0uiero oOpa3oBaHus COCTOUT B (POPMHUPOBAHUH
€CTECTBEHHO-HAYYHOU TPAaMOTHOCTH M HHTEpeca K HayKe y 00yJaromuxcsl.

Uzyuenne ¢usukun Ha ©0a30BOM ypOBHE MpeArojaraeT OBJaJCHHE CIEIYIOUIMMUA KOMIIETEHTHOCTSMH,

XapaKTCPpU3YIOMINMU CCTCCTBCHHO-HAYYHYI0 I'PAMOTHOCTD:
1



Hay‘IH006’L$ICH$ITL$IBJ]CHI/Iﬂ;
OICHHMBATh U ITIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUS,;
HUHTECPHIPCTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYUYHBIC NOKA3aTCIbCTBA AJId MTOJTYYCHUA BHIBOIOB.

HEJHN U3YYEHUS YYEBHOI'O IPEIMETA «®PU3UKA»
Henyn u3yvyeHus: GU3UKK HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs ompeneneHsl B KoHIenuy npemnonaBaHust

yuebHoro mpeamera «Pusnka» B oOpa3oBaTenbHBIX opranu3anusx Poccuiickoit dexepannu, pealu3yOmX OCHOBHBIC
o011e00pa3oBaTenbHbIe IPOrpaMMbl, YTBEPKIASHHON pemenneM Komrernn MunucTepcTBa mpocBenieHus Poccuiickoit
®denepannu (mpotokorn ot 3 aekadps 2019 r. Ne [IK-4BH).

e n3yvyenusn Gpu3uKm:
npuoOpeTeHne WHTEepeca M CTpeMIICHHs] OOydalomuxcs K HaydyHOMY HW3y4YEHHIO TPHUPOABI, pa3BUTHE HX
WHTEIUIEKTYaIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;
pPa3sBUTUC HpeI[CTaBJ'ICHI/II\/'I 0 HAay4YHOM MCTOJAC NO3HAHUA H q)OpMI/IpOBaHI/IC HCCIICA0OBATCIIBCKOI'O OTHOHICHUS K
OKPYXKAIOILUM SIBICHUSIM;
(dhopMHpOBaHHE HAYYHOrO MHPOBO33PEHHSA KaK pe3yJabTaTa W3yYEHHS OCHOB CTPOEHHS MaTepuul M
(dyHIaMEeHTaIbHBIX 3aKOHOB (DU3UKH;
(dhopMHpOBaHHE IPEACTABICHUN O POJTU (QU3UKH JJISl Pa3BUTHSA IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
pa3BUTHE TMPEACTABIEHUH O BO3MOXKHBIX chepax Oyayiieil mpodecCHOHANTBHON IeATENbHOCTH, CBSI3aHHOH C
(U3NKOH, TOTOTOBKA K JajbHEHIIIeMy 00y4eHHIO B 9TOM HalpaBJICHHN.

JlocTikeHue 3THX IeIeld mporpamMmbl 1Mo (U3MKEe Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs 00ECIeUrnBaETCs

pElIeHUEM CIIeYIOMNX 3a1a4;

npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOSHHU BEIIECTBA, O MEXaHWYECKHX, TeIJIOBBIX, JIIEKTPHYECKUX,
MarHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

npuobdpeTeHrne YMEHNH ONUCHIBATE M OOBSICHATH (pH3HUYECKHUE SIBIICHUS C HCIIOJIb30BAHUEM TIOYYEHHBIX 3HAHUM;
OCBOEHHE METOOB PEIIeHHUs MPOCTEUIINX PACYETHBIX 3a/1a4 C UCTIONB30BAHUEM (DU3MUECKUX MOZENEeH, TBOPUECKUX
Y TIPAaKTHKO-OPHEHTHPOBAHHBIX 33/1a4;

pasBuTHE YMEHHMH HAOMIOAATh NPUPOAHBIE SABIEHHUS W BBHIOJHATH ONBITHI, JaOoOpaTOpHblE paboOTBl H
JKCIIEpUMEHTAIbHBIE NCCIIEIOBAHUS C HCIIONF30BAHUEM U3MEPUTENBHBIX TIPUOOPOB;

ocBocHUE NPUEMOB paboThl ¢ MHQOpMaIed (PU3NIECKOro colepKaHus, BKI0Yas HHOOPMAIHIO O COBPEMEHHBIX
TOCTH)KEHUSAX (PU3UKH, aHATH3 U KPUTHIECKOE OLIEHWBaHNE HH(OPMAIINH;

3HaKOMCTBO €O cdepamMu TPOPEeCCHOHANBHON JIeITEbHOCTH, CBSA3aHHBIMH C (H3UKOH, W COBPEMEHHBIMU
TEXHOJIIOTHUSMHU, OCHOBAHHBIMH Ha JOCTIKEHUSIX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O ITIPEIMETA «®U3UKA» B YYEBHOM IIVIAHE

Ha m3ydenue ¢usnku (0a30BBIi YpOBEHb) Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus oTBOAUTCSA 238 qacos: B 7

Kiracce — 68 4JacoB (2 waca B Hemenio), B 8 kiacce — 68 dacoB (2 gaca B Hemenio), B 9 kmacce — 102 gaca (3 gaca B
Hezneno). [IpemraraemMerii B mporpamme o Gu3NKe IepeueHb JJa0opaTOPHBIX padOT M ONBITOB HOCHUT PEKOMEHAATEILHBIHN
XapakTep, YYHMTENlb JelaeT BBHIOOp TMPOBENCHHS JIA0OPATOPHBIX pabOT W OMBITOB € YYETOM WHIUBHIYabHBIX
0COOCHHOCTEH OOydaromuXcs, CIUCKa OSKCICPUMEHTANBHBIX 3aJaHdi, MpeajaraeMplx B paMKaX OCHOBHOI'O
rOCYJapCTBEHHOI'0 9K3aMeHa 1o (pusuke.

COAEPKAHHUE YYEBHOI'O IPEJMETA «®U3UKA»

7 KJIACC

Pazpnen 1. @usuka u e€ poJib B I03HAHUM OKPY:KAIOLLEro MUpa.

®dusuka — Hayka o mpupone. SIBiaeHus npuponsl. Pusnueckre SBICHUSA: MEXaHHMUYECKHE, TEMJIOBBIE, JJIEKTPUUECKHE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenMUYMHBL. M3mepenne ¢usnueckux BennyuH. Pusmueckue npubOopel. llorpemHocts H3MepeHHi.
MexayHapoaHas CUCTEMa eIUHHII.

Kak ¢uzuka u apyrue ectecTBeHHbIE HAyKH M3y4aroT NpUpony. EcTecTBeHHO-HAy4YHbIM METOx MO3HaHU: HaOM0aeHuE,
MIOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABIKEHUE TUIIOTE3, SKCIIEPUMEHT IO NMPOBEPKE TUIIOTE3, 00bICHEHNE HaOI01aeMoro
sBiieHns. Onncannepu3NUecKUXSIBICHUN ¢ ITOMOILIOMOIENEH.

Hemoncmpayuu.

1. MexaHuueckre, TEIUIOBbIE, JIEKTPUUECKIE, MaTHUTHBIC, CBETOBBIC SIBIICHHSL.
2. ®usnyeckue MpuOOPHI U MPOLEAYPa NPSMBIX U3MEPEHHUH aHAIOTOBBIM M UG POBBIM IIPUOOPOM.

Jlabopamopusiepabomul u onvimol.

1. Onpenenenue LeHbI AETEHUS IKAJIbI M3MEPUTENBHOrO proopa.
2. M3mepeHuepaccTOSHUH.

3. M3mepenue o0bEMa )KUIKOCTH U TBEPIOTO TENA.

4. OmnpeneneHuepa3mMepOBMaIbIXTEN.



5. HW3MepeHune TeMIiepaTyphl MPU MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUNKA TEMITEPATYPHI.

6. IIpoBenenune uccinemnoBaHus 1O MPOBEPKE TUIOTE3bl: AAJbHOCTh MOJIETa LIApHKa, MYIIEHHOTO TOPU30HTAIBHO,

TeM OoIbIIe, YeM OOJIbINe BBICOTA ITyCKa.
Pazpen 2. [lepBoHayanbHble CBeIEHUSI 0 CTPOEHUHU BellleCTBA.
CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, KX pa3Mepbl. OMBITH, T0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA.
JHBwkenne yactuil BeniecTBa. CBs3b CKOPOCTH ABMKEHUS YacTHIl ¢ TeMrnepatypoil. BpoyHoBckoe nBrnxenue, auddysus.
B3anMopelicTBIE YacTHII BEIIECTBA: IPUTSDKEHHE M OTTAIKHBaHUE.
ATperaTHble COCTOSIHUS BEIECTBA: CTPOSHHME Ta30B, JKUAKOCTEH M TBEPABIX (KPHCTAIIMYECKUX) Tel. B3ammocBs3b
MCKOY CBOMCTBaMU BCHICCTB B PA3HLIX arpC€raTHbIX COCTOAHUAX U UX aTOMHO-MOJICKYJISIDHBIM CTPOCHUEM. OCO6CHHOCTI/I
arperaTHbixX COCTOSIHU M BOJbI.
Hemoncmpayuu.

1. HabGmonenneOpoyHOBCKOTOIBUKECHHSL.

2. HaGmonenueauddysum.

3. HaOmroneHue siBjeHUN, OOBSICHSIONUXCS MIPUTSHKSHUEM WA OTTAJIKUBAHUEM YaCTHUI] BEIIECTBA.
Jlabopamopnusiepabomeul u onvimol.

1. Ouenka quamerpa aToMa METOZOM PSJIOB (C UCIIONb30BaHUeM (Gororpaduii).

2. OnbITHI 110 HAOJIIOICHHUIO TEIIOBOI'0 PACIIUPEHUS T'a30B.

3. OmbITHI 10 00HAPYKEHUIO JISHCTBUS CUIT MOJIEKYJIIPHOTO MIPUTSKEHUSI.
Pa3znen 3. /IBu:keHue U B3auMojeiicTBuUeE Tell.
Mexannueckoe JBU)KeHHE. PaBHOMepHOe © HepaBHOMepHoe jBukeHHe. Ckopocth. CpelHss CKOpOCTh MpH
HEPABHOMEPHOM JIBUIKCHHUH. Pacuér IMyTHU U BpEMCHU ABUKCHUSA.
SIBnenue HWHEpUHHU. 3aKkoH HUHEPUUU. BSaHMOﬂeﬁCTBHe TEJI KaK Ipu4YrHa U3MCHCHUA CKOPOCTU JABUXKXCHUA TCII. Macca kak
Mepa nHepTHOCTH Tena. [moTHocTh BemecTBa. CBsI3b MIIOTHOCTH C KOJTHMYECTBOM MOJIEKYJT B eIMHUIE 00BEMa BEIECTBA.
Cuna xak xapakTepucTuka B3ammojercTBus Ten. Cumma ympyroctd W 3akoH ['yka. M3mepeHwe CHilbl € MTOMOIIBIO
IuHAMOMeTpa. SIBieHme TATOTEeHUS W cmia Tshkectd. Cuia TsDKeCTH Ha JApyrux Iutanerax. Bec tema. HeBecomocTs.
CrnoxeHne CwJl, HAIpaBJIEHHBIX MO ONHOW TpsMoil. PaBHomeiicTBytomas cwin. Cuna TpeHHA. TpeHHe CKOJBKEHUS H
TpeHue NoKosA. TpeHue B IPUPOJE U TEXHUKE.
Hemoncmpayuu.

1. HaGnromeHneMexaHU4IeCKOT OIBIKEHUSTENA.

2. W3MepeHnecKOopOCTUIIPSIMOIMHEHHOTOIBUKCHHMS.

3. HaGmoaeHuesBeHUSNHEPITHH.

4. Habmonenue n3MEeHEHUS CKOPOCTH TIPH B3aUMOICHCTBUH TEIL.

5. CpaBHeHHE Macc 110 B3aUMOZCHCTBHIO TEIL.

6. CnoxeHHe CHII, HalpaBJICHHBIX 1O OJHOMN HMPSIMOIA.
Jlabopamopuuviepabomot u onvimel.

1. OmpeneneHrie CKOPOCTH PaBHOMEPHOT'O IBIKEHUS (IIaprKa B )KUIKOCTH, MOJEIH JICKTPHIECKOT'0 aBTOMOOHIIS 1

TaK gajee).

2. OrmpeneneHne cpeHeld CKOPOCTH CKOMBKEHsI OpycKa WM IapyKa 110 HAKJIOHHOH MIIOCKOCTH.

3. OrmpeneneHn enIoOTHOCTUTBEPIOrOTENA.

4. OmbITHI, JEMOHCTPUPYIOIIVE 3aBHCUMOCTD PacTsbKeHH (nedopManym) mpy>KUHBI OT TIPAIIOKEHHOHN CHJIBL.

5. OnbITE, AEMOHCTPHPYIOIINE 3aBUCHMOCTh CHIBI TPEHHUS CKOJIRKEHHWS OT Beca Telna W XapakTepa

COIPHUKACAIOIINXCSI IIOBEPXHOCTEH.
Pazpnen 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB..
JHasnenune. CriocoObl yMEHBINIGHNS W yBeIWMYeHUs MaBieHus. laBieHue ra3a. 3aBUCHMOCTh JaBJICHUS ra3a OT o0bEMa,
temmepaTypbl. llepemada nmaBieHus TBEPABIMH TeNaMH, XKHIKOCTAMH W razamMu. 3akoH [lackams. IlHeBmatnueckme
MaIlWHBI. 3aBUCHMOCTh [NABJIEHUS XHUAKOCTH OT TIyOuHBI. ['mupocratwdeckuii mapagokc. CooOmarommecs COCYIbI.
[lMunpaBnuyeckre MexXaHU3MEI.
Atmocdepa 3emmu u atMmochepHOoe MaBieHue. lIpudmMHBI CylecTBOBaHWA BO3AYIIHOW oOomoukn 3emiu. OnbIT
Toppuuemmu. U3meperne atMocdepHOro NMaBieHUs. 3aBHCHMOCTH aTMOC(HEPHOTO NABIEHHS OT BBICOTHI HAJl YPOBHEM
Mopsi. [IpuGops! st m3MepeHus: aTMOCHEPHOTO JaBICHUS.
JleiicTBre XKUAKOCTH M Ta3a Ha MOrPYyKEHHOE B HHUX TeNO. BrlTankuparomias (apxuMenoBa) cuia. 3aKOH Apxumena.
[InaBanueren. Bo3ayxoriaBaHue.
Hemoncmpayuu.
3aBUCHMOCTb JJaBJICHUS T'a3a OT TEMIEPaTyphlL.
[lepenayva naBiieHUs )KUIKOCTBHIO U Ta30M.
Coobmiaronpecsicocyasl.
I'nnpasnnueckuiinpecc.
[IposiBnenunenercTBrsIaTMOC(H €PHOTOAABICHHS.
3aBUCHMOCTD BBITAIKHBAKOIIEH CHJIBI OT 00hEMa MOTPYKEHHOM YaCTH TEJa U IUIOTHOCTH YKHUJIKOCTH.
PaBeHCTBO BHITAIKMBAOIIEH CHUIIBI BECY BHITECHEHHOM YKHJIKOCTH.

NoogkrwdE



8. YcrnoBue miaBaHus TeN: TUIABaHWE WM MOTPYKEHUE Tl B 3aBUCUMOCTU OT COOTHOILIEHMS IUIOTHOCTEH Tena M
AKHUAKOCTH.
Jlabopamopusiepabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOAE OT 00bEMa MOrpyKEHHON B KHJIKOCTh YaCTH Tea.
2. OrmpeneneHre BHITAIKABAIONICH CUITBI, JEHCTBYIONICH Ha TENO, MOTPYKEHHOE B YKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHIIBI, IEHCTBYIONIECH Ha TENO B )KUIKOCTH, OT MAacChl Teja.
4. OmbITHl, JEMOHCTPHPYIOIIME 3aBHCUMOCTD BBITAIKHBAIOMICH CHIIBI, NEHCTBYIOIIEH Ha TENO B KHUIKOCTH, OT
00BbEMa MOrpy>KEHHOH B KUJIKOCTh YaCTH Tejla U OT MIOTHOCTH >KUIKOCTH.
5. KoHcTpyupoBaHue apeoMeTpa Wik KOHCTPYUPOBAHKE JIOJKH U ONpeiesieHne e€ Tpy30noabEMHOCTH.
Paznen 5. PaboTa u MomHoCTh. JDHeprus.
Mexannueckast pabota. MOIIHOCTb.
[IpocThle MeXaHW3MBI: pbiuar, OJOK, HAKJIOHHAs ILIOCKOCTh. [IpaBmio paBHOBecus pbryara. IlpuMeHeHHe mnpaBuia
paBHOBecHUs phiyara k 0J0Kky. «3omoroe npaBuioy» Mexanuku. KI1J] mpocTeix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY
1 TCXHHUKCE.
Mexanndeckas sneprusi. Kunernueckas u nmoreHuaibHas sHeprus. [IpeBpaiienne o1HOro B2 MEXaHUUECKONH SHEPTHH
B JIpyroii. 3aKOHCOXPAaHEHUAIHEPTUN B MEXAHUKE.
Hemoncmpayuu.
1. IIpumeprImpOCTBIXMEXaHU3MOB.
Jlabopamopnusiepabomul u onvimol.
1. Onpenenenue paboThl CHITBI TPEHUSI ITPU PABHOMEPHOM JBHIKEHUH TeJla IO TOPU3OHTAIBHOM MOBEPXHOCTH.
2. WccnenoBanueycioBUipaBHOBECHAPbIYATa.
3. M3mepenune KI1/I HakITOHHONTIIIOCKOCTH.
4. VzydeHue 3aKOHA COXPAHEHUS MEXaHUYIECKON SHEPTHH.

8 KUIACC

Pa3naen 6. TenJioBble siBJIeHUS.
OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO--KHHETHIECKON TEOpUH CTPOCHMS BemecTBa. Macca W pa3Mepbl aTOMOB H
MOIJICKYII. OHBITI)I, IMMOATBEPKAAOIINE OCHOBHBIC ITOJIOKCHUA MO_HCKy.HSIpHO-KPIHCTPI‘IGCKOﬁ TCOpPUH.
Mopnenu TBEpAOTO, KUAKOTO M Ta3000pa3HOr0 COCTOSHMM BemecTBa. Kpucrammdaeckue n amopdusie Tena. OObsICHEHNE
CBOMCTB Ta30B, XUIKOCTEH M TBEPABIX TEII HA OCHOBE IMOJIOXKEHUH MOJNECKYIIPHO--KHHETHIeCKor Teopru. CMadnBaHHUE U
KamJUTApHBIE SIBJIeHUs. TerioBoe pacmperue u cxaTre.
Temmnepatypa. CBsA3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABIDKEHHS dyacTull. BHyTpeHHss sHeprus. CrmocoOsr
W3MEHEHHs] BHYTPEHHEW JHEepPruu: TeIulonepesada M coBepuieHne padoTel. Buapl Temmonepenaun: TEIIONPOBOIHOCTS,
KOHBEKITUS, N3ITydEHHE.
KonmdecTBo TemoThl. Y AeinbHas TEIUIOEMKOCTE BelecTBa. TemToo0MeH 1 TEIIOBOE PaBHOBECHE. Y paBHEHUE TEIIJIOBOTO
Oamanca. [ImaBneHne n oTBepAeBaHNE KPUCTAJUIMYECKHUX BEIIECTB. Y IENbHASA TeIUIoTa IaBieHus. [lapooOpa3oBanne u
koHaeHcanus. Vcnapenne. Kumenue. Y nmenmpHas Teruiora mapooOpa3zoBaHUs. 3aBUCHMOCTh TEMIIEPATYpPbl KHIIEHUS OT
aTMoc(epHOTo JaBJICHHS.
BnaxxHocts Bo3myxa.
DHeprus TOIMBa. Y IeNbHAS TEIIOTa CTOPaHus.
[pusammmer pabots! TermoBeix asurateneil K11/ TermmoBoro apurartens. TerioBsle ABUTATENN W 3allUTa OKPYXKAIOMIEH
Cpepl.
3aKOH COXpaHEHUS U MPEBPAIEHNS YHEPTUH B TEIUTOBBIX MPOIECCaXx.
JHemoncmpayuu.
Haburoienne0p oyHOBCKOT OIBHKEHHUSL.
Hab6monernenuddysumn.
HaGmoiennie siBnennii cMa4rBaHWsI U KAIWIDISIPHBIX SBICHUH.
HaGuroreHnerernioBoropaciimpeHnusTen.
W3meneHne naBieHns ra3a mpu H3MEHEHHH 00bEMa U HarPEBaHUU HITH OXJIAXKICHHH.
[IpaBuran3MepeHusTeMIIepaTyphl.
Buneirerionepenaun.
OxJtaxIeHNeTTPUCOBEPIISHUHPAOOTHI.
. HarpeBanwue mipu coBepiiieHUU paOOTHI BHEIIHUMHU CHIIAMHU.

10 CpaBHEHHETEIIOEMKOCTEHPA3TNYHBIXBEIIECTB.

11.HabnroneHneKkuneHusl.

12 .HabnroeHune mocTOSHCTBA TEMIIEPATYPBI ITPH ILIaBJICHUY.

13.MoenuTernioBbIX IBUTATEIEN.
Jlabopamopuviepabomul u onvimol.

1. OmubITh IO 0OHAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKCHUS.

2. OnbITHI IO BBIPANIMBAHUIO KPUCTAIIIIOB TIOBAPEHHOM COJIM WIIH caxapa.

3. OnbITHI 110 HAOIIOICHHUIO TETUIOBOTO PACIIUPEHUS T'a30B, KHUIKOCTEH U TBEPABIX TeIL.

©CoNoO~WNE

4



4. Ompenenenve AaBJIeHUS BO3AyXa B OaJsIOHE MIMPHIIA.
5. OmbIThI, AEMOHCTPHUPYIOLINE 3aBUCUMOCTh JAaBJICHHUS BO3yXa OT ero 00bEMa 1 HarpeBaHUs MM OXJIAXKICHUSI.
6. IIpoBepka TuIOTE3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA HIKOCTH B TEPMOMETPHUYECKOH TpYyOKe OT
TEeMIIepaTyphl.
7. HaGmionenne n3MeHeHusl BHYTPEHHEH SHEPTHH Tejla B pe3ybTaTe TeIuonepeaadd 1 paboThl BHEIIHUX CHIL.
8. HccnenoBanue siBIeHHs TEMI000MEHA PU CMEIIMBAHUN XOJOAHOM U TOPSYEH BOABL.
9. Ompenenenne KONMWYECTBA TEIUIOTHI, MONYYEHHOTO BOIOW NpPU TEMIOOOMEHE C HAarperbiM MeETaUTHYecKHM
LTUIMHAPOM.
10.0OmnpexneneHueyaeIbHONTEIIOEMKOCTUBEIIECTBA.
11.MccnenoBaHuenpoLieCCanCIIAPCHHSL.
12.0npeneneHue0THOCUTENbHOWBIAKHOCTHBO3AYXA.
13.0OmnpenencHue yaenbHON TEMIIOTH IIABICHUS JbJIA.
Pa3zpnen 7. DaexkTpuyeckue 1 MArHUTHbIE SIBJIEHUS.
Onexrpusanus Tea. JIBa posa SIEKTpUUYECKUX 3apsioB. B3aumoneiicTBre 3apsoKeHHBIX Tel. 3akoH Kymona (3aBUCUMOCTH
CHJTBI B3aUMOJICHCTBUSI 3aPsDKEHHBIX TEJl OT BEJTMYMHBI 3aPSA0B M PACCTOSIHHUS MY TEIaMH ).
Onekrpuyeckoe mosne. HanpsokEHHOCTH AyeKTpudeckoro moms. [IpHHIUI Cynepro3uliy AJIEKTPUYECKUX Toned (Ha
Ka4eCTBEHHOM yPOBHE).
Hocurenn snektpudeckux 3apsoB. OJeMeHTapHbI 3iekTpuueckuil 3apsn. Crpoenue artoma. llpoBogHuku wu
JM3JICKTPUKH. 3aKOH COXPaHEHUS JIEKTPUUYECKOr0 3apsijia.
ONEKTPUIECKUl TOK. YCJOBHS CYIIECTBOBAHUS DIIEKTPUUECKOrO TOKA. VICTOYHMKM MOCTOSHHOTO TOKa. JleficTBus
3JIEKTPUUECKOro TOKa (TETIOBOE, XUMHUECKOE, MAarHUTHOE). DIEKTPUYECKHI TOK B )KHUIKOCTIX U razax.
OnexTtpudeckass wnenb. Cuima Toka. OJnekTpuyeckoe Hamnpsokenwe. CompoTHMBIEHHE TPOBOAHHMKA. Y IEIbHOE
CONMpOTHBJIEHNE BemecTBa. 3akoH Owma g ydacTka 1enu. llocmenoBarenpHOE W MapaijieNbHOE COEOUMHEHHE
MIPOBOIHUKOB.
Pabora w MomHOCTE dyekTpudeckoro Toka. 3akoH Jlkoyns—JIeHnma. OnekTpuueckwe Iend W IMOTPEeOHTENn
3IEKTpUYEcKOoil sHepruu B ObITy. KopoTkoe 3amMbpIkaHue.
ITocTosiHEBIC MarHUTHL. B3amMomeiicTBHE TOCTOSHHBIX MAarHWTOB. MarHuTHOE mojie. MaramtHoe moiie 3eMid M €ro
3Ha4YeHue JUIs ®u3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE 1Mojie dJeKTprYecKoro Toka. [I[puMeHeHne dIIeKTPOMAarHuTOB
B TexHUKe. J[eficTBre MArHUTHOTO TIOJISI HAa MPOBOHUK C TOKOM. DIIEKTPOABHUTATENb MIOCTOSHHOTO TOKa. Vcnonp3oBaHme
JEKTPOJBUTATENEH B TEXHUYECKUX YCTPOICTBaX M HA TPAHCIIOPTE.
Omeiter Dapazes. SIBneHue anmekTpoMarauTHON WHIYKIUH. [IpaBuio Jlenma. Dnekrporeneparop. CrocoOsl MOMydeHUs
AEKTPUYECKOI SHEPTUHU. DIEKTPOCTAHIINY Ha BO30OOHOBIISIEMbBIX UCTOYHHUKAX YHEPTHUU.
Hemoncmpayuu.
ONEKTPU3aAIMITEN.
JIBa pona 31eKTpuYecKuX 3apsAaoB U B3aUMOJEHCTBHE 3apsKEHHBIX Tell.
Y CTpoiicTBO U EHCTBUEIIEKTPOCKOTIA.
DNeKTpOoCTaTHIECKASTMH Ty KITHSL.
3aKOHCOXPaHEHUSIIIEKTPHIECKUX3APSIOB.
[IpoBOAHWKH ¥ AUAIEKTPHUKH.
MonennpoBaHHe CHIIOBBIX JIMHHUH JIEKTPHIECKOTO OIS
N cTOYHUKNTIOCTOSTHHOT OTOKA.
. JlefCTBUARIEKTPIIECKOT OTOKA.
10 DNEKTPUIECKUATOK B )KHIKOCTH.
11.TI"a3oBsritpa3psi.
12 .VI3mepeHnecHITBITOKaaMIIEPMETPOM.
13./3mepeHnesneKTpuIeCKOrOHATPSKEHUSIBOTBTMETPOM.
14.PeocTat ¥ Mara3mHCOIPOTHUBIICHHIA.
15.B3anMoeiiCTBHEIOCTOSHHBIXMArHUTOB.
16.MopenrpoBaHuEe HEBO3MOXHOCTH pa3JIeNIeHHs TTOMFOCOB MAaTHATA.
17 . MopenupoBaHUE MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MarHUTOB.
18.0mpITOpcrena.
19.MarauTHOEMONIETOKA. DINEKTPOMATHHUT.
20./leficTBME MaTHUTHOTO TTOJISI HA TIPOBOJAHHK C TOKOM.
21.27eKTpOoBUTATENBIIOCTOSTHHOT OTOKA.
22 VccnenoBaHUEs BICHUSIEKTPOMArHU THOMMH YKL H.
23.0nbrrei®apaes.
24.3aBUCHMOCTb HaIIPaBJICHUS! HHAYKIIMOHHOTO TOKA OT YCJIOBHM €ro BOSHUKHOBEHUSI.
25.21eKTpOreHepaToproCTOIHHOTOTOKA.
Jlabopamopuviepabomul u onvimol.
1. OnpITeI IO HAOIOJAEHUIO SJEKTPU3ALMHI TET MHAYKIHUEH U IPU CONMPUKOCHOBEHHH.
2. HccnenoBanue AeHCTBUS AJIEKTPUUECKOTO IOJISL HA TPOBOAHUKU U TUJIEKTPHKH.
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3. COopka 1 mpoBepKa padoThI JIEKTPUIECKOH LEMU MOCTOSHHOTO TOKA.

4. V3MepeHue U peryInpoBaHUe CHIIbI TOKA.

5. M3mepenue U perympoBaHHCHANIPSKCHHSL.

6. MccrnenoBanue 3aBUCMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA U HAMPSHKECHHS
Ha pe3UCTOpE.

7. OnbITBI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh JJICKTPUYECKOIO COMPOTUBIICHUS TPOBOJAHUKA OT €ro JUIHMHBI,
TUIOMIA/IM TIONIEPEYHOr0 CEYCHUS U MaTepuaa.

8. IlpoBepka npaBuia CIOKEHHS HAMPSHKSHUI TPH TOCISIOBATEILHOM COSAMHCHUH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBuIIa AJsl CUIIBI TOKA TIPU MAPaAJUIETFHOM COCTMHEHNH PE3UCTOPOB.

10.OnpenencHue pabOThI AICKTPUISCKOrO TOKA, UIYIIETO YePe3 PE3UCTOP.

11.0mnpeneneHue MOITHOCTH AJIEKTPUIECKOT0 TOKA, BBIACTSIEMON Ha PE3UCTOPE.

12.WccrnenoBanue 3aBUCUMOCTH CHITBI TOKA, HJTYIIEro Yepe3 JIaMIIOUKY, OT HAIPsDKCHUS Ha HEl.

13.0Omnpenenenue KI1/I narpeBarens.

14 VccnenoBanue MarHUTHOTO B3aMMOJICHCTBUS MIOCTOSIHHBIX MATHUTOB.

15.M3y4eHre MarHuTHOTO TIOJIsl TOCTOSIHHBIX MArHUTOB TIPH MX O0BECANHEHUH U pa3/Ie/ICHUH.

16.UccnenoBanne NeHCTBUS IEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEITKY.

17.0mbIThI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD CHJIbI B3aUMOJICHCTBHSI KATYIIKH C TOKOM U MarHuTa OT CHJIbI TOKA H
HarpaBJICHHs TOKAa B KATYIIIKE.

18.M3y4eHue eiicTBHS MATHUTHOTO TTOJISl HA POBOJHHUK C TOKOM.

19.KoHcTpyrpoBaHue u u3ydeHue paboThl JJIEKTPOIBUTATEIS.

20.M3mepenne KI1/] anekTpoaBHraTenbHOWYCTAHOBKY.

21.00bBITBI 1O KCCICAOBAHUIO SIBJIICHUS 3JICKTPOMArHUTHOM HMHIYKIIMU: HCCICIOBAHWE HM3MCHEHHH 3HAYCHUS H
HarpaBJIeHHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC
Paznen 8. Mexannueckue siBJIeHUS.
MexaHndeckoe JABUXCHUEC. MaTepHam,Haﬂ touka. Cucrema orcuéra. OTHOCHTEIBHOCTh MEXAHHYECKOI'O JABUKXCHMUS.
PaBHOMepHOE mpsaAMonuHeiHOe BMXKeHHWe. HepaBHOMepHOe mnpsmMoinHerHOe ABkeHne. CpemHdas W MTHOBEHHaS
CKOpOCTD Tela IPU HEPABHOMEPHOM JIBHKEHHH.
Yckopenune. PaBHoyckopeHHOE IpsiMonuHeliHoe nBmkeHne. CBoOomHoe manenne. OneTel [ anmres.
PaBHoMepHOE nBWXKEHHWE 10 OKpyxkHOocTH. Ilepmom w wacrora oOpameHus. JImHeliHass W YIJIOBas CKOPOCTH.
LentpocTpeMuTenbHOE YCKOPEHHE.
ITepsoiii 3akoH HrrotoHa. Bropoii 3akoH HetoToHa. Tperuit 3akoH HptotoHa. [IpuHIMN Cynieprno3uiiuy Cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPeHHS CKOJIbXEHUS, CUJIa TPEHUS TIOKOSI, IPYTHUe BUIBI TPEHHUS.
Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEeHHE CBOOOJHOTO majaeHus. JBmxeHne ruraneT Bokpyr ConHIa.
IIepBas kocMuyeckas ckopocTb. HeBecoMOCTh U meperpysKu.
PaBHOBecHe MaTepwalbHON TOUKH. AOCONMIOTHO TBEpAOE Tenmo. PaBHOBecHe TBEPIOro Telma ¢ 3aKPEIUIEHHON OCHIO
BpateHusi. MoMeHT cuibl. LleHTp TshkecTH.
Nwmmynse Tena. U3menenne nmirynbsca. MMITynibe critbl. 3aKOH COXpaHEHHSI UMITyJIbca. PeakTHBHOE ABIKEHHE.
Mexanndeckas pabora W MOmHOCTE. Pabora cun TsokecTH, ynpyroctd, TpeHus. CBsi3pb JHEPruu W PabOTHI.
[lorenmmanpHas >HEPTUA TeNa, MOAHATOTO HAJ IMOBEPXHOCTHIO 3emin. lloTeHmmanmpHas SHEprusl CXKAaTOW MPYKHUHBL
Kuneruueckast sneprust. TeopeMa 0 KHHETUUECKOW SHEPTUU. 3aKOHCOXPAHEHUSIMEXaHUYECKOUIHEPTUH.
Hemoncmpayuu.
Habmoenrie MexaHH4YeCKOro ABMKEHUS Tella OTHOCHTEIBHO Pa3HBIX TEI OTCUETA.
CpaBHeHHe TyTell ¥ TPaeKTOpUN JBMKEHUS OJJHOTO M TOTO K€ TeJla OTHOCHUTENBHO Pa3HBIX Tel OTCUETa.
N3mepenne cCKkopocTH U YCKOPEHUS IPSIMOIIMHEIHOTO TBUKESHUS.
HccnenoBannenpru3HakoBpaBHOYCKOPEHHOT OBIKEHU .
HaGmonenne qBmkeHus Tena Mo OKPYKHOCTH.
HaOmonenne MexaHWUYeCKHX SIBICHHI, MPOUCXOMMIINX B CHUCTeMe orcuéra «Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JBM)KEHUH OTHOCUTENHHO KaOMHeTa (DU3HKH.
7. 3aBUCHMOCTH YCKOPEHHS T€Ta OT MacChI Tella M ICHCTBYIOIIEH Ha HETO CHITHI.
8. HaOmonenvie paBeHCTBa CHIT TIPA B3aMMOJICHCTBUH TEI.
9. U3meHnenwue Beca Tena Mpy yCKOPEHHOM JBMKEHUH.
10.Ilepenaua umITynbca Mpyu B3aUMOICHCTBUY TEI.
11.TTpeoOpa3oBanHws SHEPTHH ITPH B3AUMOICHCTBUU TEI.
12.CoxpaHeHre UMITyJIbCa MPH HEYIPYTOM B3aUMOJISHCTBUH.
13.CoxpaHenue uMIynbca Npu a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
14 HabmoieHrepeakTHBHOT O/IBHIKCHUSI.
15.CoxpaHeHnue MeXaHU4ECKOH 3HEPrHH IpU CBOOOJHOM IMaIeHUH.
16.CoxpaHeHre MEXaHUYECKON SHEPTUH MU JIBIKSHHUH TeJla IO ISHCTBUEM TIPYKHHBL.
Jlabopamopusiepabomul u onvimol.
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KoncrpynpoBanue TpakTta Ajsi pa3roHa U JajbHEHIIEro paBHOMEPHOTO JBIKEHHS [IAPHKA UK TEICKKH.
Omnpenenennie cpeaHeil CKOPOCTH CKONBXEHHUs OpycKa WK ABMKEHUS IIAPHUKa 10 HAKJIOHHOH MIIOCKOCTH.
Onpenenennie yCKOpeHUs Tena MpU paBHOYCKOPEHHOM JBMKEHUH 110 HAKIIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH MTYyTH OT BPEMEHH IIPHU PaBHOYCKOPEHHOM JIBMYKEHHH Oe3 Ha4aJbHOW CKOPOCTH.
[IpoBepka TUMOTE3BI: €cM MPH PABHOYCKOPEHHOM JABIKEHMH O€3 HadalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psj
HEYETHBIX YKCEll, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKONBKEHHUS OT CHUJIBI HOPMAJIBHOTO JIaBICHHSL.

7. OmnpenenennexkodpPpuineHTaATPEHUACKOIBKEHHSL.

8. OmnpeneneHneKECTKOCTUNIPYKIHBL.

9. Ompenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBUYKEHUH TeJla 110 TOPU30HTAIbHON MOBEPXHOCTH.
10.Onpeneneaure pabOTHl CHIIBI YIPYrOCTH IIPH MOIBEME Tpy3a C HMCIOJb30BAHUEM HEMOJBHUKHOIO M IOABH)KHOTO
OJIOKOB.

11.M3yueHre3aKOHACOXPAaHCHUSIHEPT HH.

Paznen 9. Mexannueckne KojieOaHNs ¥ BOJIHBI.

KonebarensHoe nBmkenue. OCHOBHBIE XapaKTEPUCTHKU KONEOAHUH: TEPUOJl, YAaCTOTa, aMIUIUTyAa. MaTteMaTu4ecKuil u
MPYKUHHBII MasiTHUKH. [IpeBpaliieHre SHepruy npu KoneOaTelbHOM JIBHKEHUH.

3aryxatomue kojebanus. BeiHyxaeHHbIe Konebanus. Pesonanc. Mexanndyeckue BoiaHbl. CBOWCTBA MEXaHUYECKHX BOJH.
IIponosbHBIE U MTONIEpEYHBIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclnpocTpaHeHus. MexaHu4ecKue BOIHBI B TBEPAOM
Tene, CeHCMUYECKIE BOTHBEI.

3Byk. ['poMKOCTB 3ByKa ¥ BbIcoTa ToHa. OTpaskeHne 3Byka. H(ppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Hab6mronenne xomebaHuit Te O ASHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.

HaGumonenne konebanmii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGumoenrie BEIHYK/IE€HHBIX KOJIEOAaHUH 1 pE30HAHCA.

PacripocTpanenme mpoAoIbHBIX U TOMEPEYHBIX BOIH (Ha MOJIENH).

Haburoienre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

. AKycTHuecKuiipe3oHaHC.

Jlaﬂopamopubteptmombt U onvimol.

OmnpeneneHye 4acToThl ¥ NEpUoJa KoJIeOaHUH MaTeMaTHUECKOI'0 MasgTHHUKA.

Omnpenenenue 4acTOThI U NIEpUOJA KOJIeOaHU IPY>KUHHOTO MasTHUKA.

Hccnenosanue 3aBUCHMOCTH IIEpHOAA KOJI€OAHUH MOJBELIEHHOr0 K HUTU I'py3a OT JUIMHBI HUTH.

Hccnenosanue 3aBUCHMOCTH IIepHoOAa KojebaHuil Ipy>KMHHOIO MasiTHUKA OT Macchl Ipy3a.

IIpoBepka He3aBUCUMOCTH IIepHOAa KojaeOaHUH Ipy3a, OIBEIIEHHOTO K HUTH, OT Macchl Ipy3a.

. OnbITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh II€pUoJa KojdeOaHUi IPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U XKECTKOCTH
MPY>KUHBL.

7. V3mepeHneyckopeHmsICBOOOIHOT OTIaIeHHS.

Pa3zgen 10. DnekTpoMarHuTHOE 1M0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHUTHOE IoJie. DINEeKTPOMAarHUTHbIE BOJIHBL. CBONCTBA JIEKTPOMArHuTHHIX BOMH. [lIkaa 37eKTpOMarHUTHBIX
BOJIH. }cnionb30BaHue 3J€KTPOMArHUTHBIX BOJIH AJISI COTOBOM CBS3H.

OnekrpomarHuTHas npupoza ceera. CkopocTh cBera. BonHoBBIE CBOMCTBa CBeTa.

Hemoncmpayuu.

1. CpoiicTBadNeKTPOMAarHUTHHIXBOJH.

2. BonHOBBIECBOMCTBACBETA.

Jlabopamopuviepabomul u onvimol.

1. W3yueHne CBOICTB 3JEKTPOMAarHUTHBIX BOJH C TIOMOIIBI0 MOOMIIEHOTO TenedoHa.

Paznen 11. CBeroBble siBJICHHS.

JIyueBass monenb cera. Mctounuku cBera. IlpsmonuneliHoe pacnpocTtpaHeHue cBera. 3atmenus ComHua u JIyHBL
OTtpaxkenue cBera. [110ckoe 3epkano. 3aKoH OTpakKeHHUS CBETA.

[Ipenomnenne cBera. 3akoH IpenomiieHHs cBera. [logHOe BHyTpeHHee oTpa)keHue cBera. Vcroiabp3oBaHUE MOIHOTO
BHYTPEHHETO OTPaYKEHHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nmywerr B ymH3e. OnTHueckas cucrema ¢oToanmapaTa, MUKPOCKONa M Teleckoma. [Jila3 Kak omTudeckas
cucrema. biM30pyKocTh U 1aIbHO30PKOCTb.

Pasnoxenue 6enoro csera B criektp. OnbiTel HetoTona. CiiojkeHne criekTpaibHbIX 11BeTOB. [lucnepcusicBera.
Hemoncmpayuu.

[IpssmonuHENHOEPACTIPOCTPAHEHUECBETA.

OTpakeHuecBerTa.

[ony4enue n300pakeHUH B MJIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJlax.

[Ipenomnennecsera.

OnTHYECKUIICBETOBO.

Xop myueid B coOMparoment JnH3e.

Xon ny4el B pacceuBaroLIEeH TUH3E.

akrwbdPE
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8. Ilomyuenne n300pakeHUH ¢ TOMOIIBIO JIMH3.

9. IlpuHuun aeiicTBus QoToanmapara, MUKPOCKOINA U TEIECKOMa.

10.Monensraasa.

11.Pa3noxeHne O€10ro CBETa B CIICKTP.

12.TTomyuenue 6enoro cBeTa Mpu CIOKEHUHU CBETa Pa3HbIX LBETOB.

Jlabopamopusiepabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPa)KEHUSI CBETOBOTO JIyda OT yria MajaeHHsl.

Uzyuenne xapakTepuCTHK N300paXKeHuUs TIpeaIMeTa B IFIOCKOM 3epKadle.

HccnenoBanne 3aBUCHMOCTH yTJ1a IPETOMIIEHHUSI CBETOBOTO JIyya OT YIJia MaJeHUs Ha FPaHUIe «BO3TyX—CTEKIIO».
[TonmyueHune u300pakeHUN C IOMOIIBIO COOMPAIOIICH JTHH3BL

Omnpenenennie (OKYCHOTO PACCTOSIHUS H OTITUYECKON CHIIBI COOMPAIOICH JINH3BL

OMBITHI IO Pa3IOKEHUIO OENOro CBETa B CIEKTP.

. ONBITHI 110 BOCHPUSATHIO I[BETA MPEIMETOB IIPH WX HAOIIOJCHUH Yepe3 IIBETOBbIC (DUIBTPHI.

Pa3[(e.11 12. KBaHTOBBIEC AIBJICHHUS.

OmnbiTel Pesepdopna u ruanerapHass Mojenb atoma. Mojenb atoma bopa. Vcnyckanue U morionieHue cBerta aTOMOM.
KsanTsl. JInHeigaTeie CIEKTPHI.

PanuoaktuBHOCTB. Anb(a-, Oeta- U ramma-uzinydeHus. CTpoeHue aTOMHOrO siipa. HykimoHHass Mojenb aTOMHOTO sijipa.
N3oronsl. PagnoaktuBHbie nipeBpallenusd. [lepuos nomypacnaia aTOMHBIX siAEp.

Snepubie peakiuu. 3aKOHBI COXPAHEHUS 3apPsI0BOI'0 U MAaCCOBOI'O YHCENI. DHEPTHUS CBSI3U aTOMHBIX sjiep. CBs3b MacChl U
sHepruu. Peaknyu cunTe3a u aenenus saep. Mcrounnku sneprun ConHIa U 3BE3]T.

SInepHas sHepreTuka. [[efcTBUS paMOaKTUBHBIX U3JIyYEHUH HA KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHeKTpBIN3IYYEHHS U TIOTIIOMICHMSL.

CHeKTphIpa3InIHBIXTa30B.

CaexTpBoopoa.

HaGmonenne TpekoB B kamepe Buibcona.

PaboTacuéTankan OHU3UPYIOIIMXU3ITYd CHHH.

. Perucrpatust u3irydeHus MpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

ﬂa60pam0pnb1epa6ombt U onvimol.

1. HabmiogeHne CIUTONIHBIX M IMHEWYATHIX CIEKTPOB M3TydEHHSI.

2. HccnenoBaHue TPEKOB: H3MEPEHUE SHEPIUH YaCTHIIBI 110 TOPMO3HOMY IyTH (110 GoTorpadusm).

3. UsmepeHnepaanoakKTHBHOIOOHA.

IToBTOPHUTEILHO-00001IAIOIIUIT MOTYJIb.

[ToBTOpHUTENHHO--0000MAOIINN MOIY/IH TIPEIHA3HAYCH IS CHCTEMATH3aUHA U 0000IICHUS TIPEIMETHOTO COMICPKAHMS 1
OIbITa JEATEIhbHOCTH, MPHOOPETEHHOr0 MPHU H3YyYEHWH BCEro Kypca (pu3mKu, a Tarxke A MOATOTOBKA K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMeHy 10 (hM3HKe I 00yJaronuXxcs, BEBIOPABIINX 3TOT yUeOHBIH MpeaMeT.

[Ipy wW3y4eHWH IaHHOTO MOXYJS PEaTU3yIOTCd W CHCTEMAaTHU3HPYIOTCS BUIBI NEITENFHOCTH, Ha OCHOBE KOTOPBIX
obecrieynBaeTcs JTOCTIKEHHE MPEAMETHBIX M METalpPeIMETHBIX IIAHUPYEMBIX PE3YyIbTaTOB OOy4YeHWs, (OopMHUpYeTCs
€CTeCTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HWCCIEIOBAHMS SIBICHUH TNPUPONBI ¥ TEXHHKH,
OBIIAJICHNE YMEHUSMHU OOBSICHITH (PU3UUECKHE SBICHUS, IPUMEHAS MOydeHHbIC 3HAHUS, PEIIaTh 3a/la4d, B TOM YHUCIIe
KaueCTBEHHBIE U SKCIIEPUMEHTAIHHBIE.

[IpuHIMIIMATEHO AESTENFHOCTHBIA XapaKTep JaHHOTO pasJielia PeaTn3yeTcs 3a CUET TOro, YTO 00yJaroIIecs: BEITIOTHSIOT
3a/laHusl, B KOTOPBIX UM TPEIJiaraercs:

Ha OCHOBE TOJYYEHHBIX 3HAHWH PACIIO3HABATh W HAYYHO OOBACHATH (DM3WUECKHE SBICHUS B OKPYXXAIOIIEW MPUPONIE U
TIOBCEIHEBHOM KH3HMU,

WCIIONB30BaTh HAYYHBIE METOMBI UCCIIEAOBAHMUS (DM3MUECKHX SIBIICHUH, B TOM YHCIIE ISl IPOBEPKH TUIIOTE3 M TIOTYYCHUS
TEOPETHUYECKIX BHIBOJIOB;

OOBSICHATh HaydHbIE OCHOBHI HamOOJee BaXKHBIX IOCTIKEHUH COBPEMEHHBIX TEXHOJOTHH, HampuMep, MPaKTHIECKOTro
WCIIONB30BaHMS PA3IMYHBIX UCTOYHUKOB SHEPTHUHN Ha OCHOBE 3aKOHA MPEBPAIEHHS 1 COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPTHH.

NouswNE

ocouhrowbdE

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

Wzyuenne ¢u3uku Ha yYpOBHE OCHOBHOrO 0O0IIero oOpa3oBaHMs HAlpaBlieHO HA JOCTHKEHUE JMYHOCTHBIX,
MeTanpeAMETHBIX U MPeIMETHBIX 00pa30BaTelbHbIX PE3yIbTaTOB.

B pesynbrate u3yueHus (U3MKM Ha YpOBHE OCHOBHOIO o0miero obOpa3oBaHusi y oOydaromierocsi OymyT
cOpMUPOBAHBI CIEAYIOMINE JINYHOCTHBIE PE3YIbTAThl B YACTHU:
1) naTpHOTH4YECKOTOBOCIMTAHUS:
- IPOSIBJICHHE MHTEpEca K HICTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHHCKON (PM3NYECKON HAYKH;
- LIGHHOCTHOE OTHOLIEHHE K JOCTH)KEHUSIM POCCUHCKUX YUEHBIX --(PHU3HKOB;
2) rpa’kIaHCKOT0 W AYXOBHO-HPABCTBEHHOI0 BOCIINTAHHUS:



- TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B OOCYXICHHH OOIIECCTBEHHO3HAYMMBIXM ITHUYECKHX IPOOJIEM, CBSI3aHHBIX C
MPaKTUYCCKUM MPUMEHEHUEM JTOCTHKEHUH (PU3UKH;

- OCO3HaHHE Ba)KHOCTH MOPAIbHO--3TUYECKUX NMPUHIIUIIOB B AEATEIBHOCTU YYEHOTO;

3) 3cTeTHYeCKOTOBOCITMTAHUS

- BOCIPHSATHE SCTETHUECKUX KadecTB (pU3MUecKoi HayK: €€ TapMOHHUYHOI'O TOCTPOEHHS, CTPOrOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) HEHHOCTUHAYYHOTONIO3HAHMS:

- OCO3HAHUE IEHHOCTU (PU3MYECKOH HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MUPA, OCHOBBI Pa3BUTHS TEXHOIOTHA,
Ba)KHENIIEH COCTaBIAIOLIEH KYJIBTYPBI;

- pa3BUTHE HAyYHOH JTI0O03HATENFHOCTH, HHTEPECa K HCCIIEI0BATEIbCKOMN S TEIbHOCTH;

5) popMupoBaHus KyJbTYPBI 310POBbS U IMOLMOHAIBHOI0 0J1arOMOJIyYHs:

- OCO3HAaHHE IEHHOCTH 0e30macHOro oOpa3a >KM3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHUPE, Ba)KHOCTH MPaBUII
0e30MacHOr0 MOBEACHUS Ha TPAaHCIOpPTE, Ha JOporax, ¢ 3JIEKTPHYECKMM M TEIUIOBEIM OOOpYJOBaHWEM B JOMAITHHX
YCIIOBUSX;

- ¢()OpMHPOBAHHOCTH HaBBIKA pe(IICKCHH, IPU3HAHKUE CBOETO TPaBa Ha OMIMOKY M TAKOTO JKe TpaBa y JIpyroro 4enoBeKa;
6) TPy10BOTrOBOCTIMTAHMS:

- aKTHBHOE y4YacTHe B PEIIEHNWHU MPAaKTUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa3oBaTeIbHOM OpraHu3alyy, ropoaa, Kpas)
TEXHOJIOTMYECKOH M COIUATFHON HAIIPaBJIEHHOCTH, TPEOYIONIMX B TOM YHCIE U (PU3NYECKUX 3HAHHI;

- HHTEpeC K MPaKTHUECKOMY M3y4eHUI0 podeccrii, CBI3aHHBIX ¢ (PU3UKOMH;

7) 3K0JIOTH4eCKOTOBOCTIMTAH U

- OpHeHTaIus Ha TPUMEHEHUe PU3NUECKUX 3HAHUH JUTS pellIeHus 3a]ad B 00JIACTH OKPYXKAIOIIEH Cpe/ibl, MIIaHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOKHBIX TIOCJIEJCTBUH ISl OKPYKAIOIEH Cpeibl;

- OCO3HaHHE TI00AIEHOTO XapaKTepa SKOIOTHIECKUX TPOOIIEM U IyTeH NX pelieHus;

8) ajanTanuM K M3MEHSIOINMCS YCJIOBUSM COUMAILHON U MPUPOIHOM cpenbl:

- TOTPEeOHOCTh BO B3aMMOJICHCTBUU IPH BBIIOIHEHWH HCCIENOBAHUA M TPOEKTOB (U3UYECKOH HAINPaBICHHOCTH,
OTKPBITOCTh ONBITY U 3HAHUAM JAPYTIUX;

- IIOBBIIICHUEC YPOBHA CBO€Hl KOMITETEHTHOCTH Yepe3 MPAKTHYCCKYIO NCATCIIBHOCTD,

- MOTPeOHOCTh B (POPMUPOBAHHMM HOBBIX 3HAHHIA, B TOM YHCIE (OPMYIUPOBATH UJICH, TIOHSTHUS, TUTIOTE3BI O prU3HUECKUX
00BbEKTax U SIBJICHUIX;

- oco3HaHHE AeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIICTEHTHOCTEH B 00J1aCTH (DH3UKU;

- IJTAHUPOBAHKE CBOETO PAa3BUTHS B MPHOOPETEHUN HOBBIX (PHU3MUECKUX 3HAHUA;

- CTpeMJICHHE aHaJM3UPOBaTh M BBIBIATH B3aWMOCBS3M IIPUPOABI, OOIIECTBA W SKOHOMHKH, B TOM HYHCIE C
WCTIOJIb30BaHHEM (PH3MUECKUX 3HAHUIA,

- OIIEHKA CBOWX JCHUCTBHM C yUETOM BIIHSHUS Ha OKPYXKAIOIIYIO CPENY, BO3SMOXKHBIX TII00aTHHBIX TIOCTIEICTBHM.

METAINPEIMETHBIE PE3YJIbTATBI
B pesynprare ocBoeHHS mporpaMMbl o (U3WKE HA YPOBHE OCHOBHOT'O O0IIEro obpa3zoBaHUs y 00ydaromierocs
OyayT cdopMHUpOBaHBI MeTampeIMeTHbIE pPe3yJbTaThl, BKIIOYAIONINE ITO3HABATENbHbIE YHHBEPCAIbHBIE Y4IeOHBIE
NeCTBHS, KOMMYHUKAaTHBHBIE YHUBEPCAIbHBIEC YaeOHbIE JEUCTBHUS, PETYIATHBHBIC YHUBEPCATbHBIEC yIeOHbIe JeCTBUA.
Ilo3HaBaTe/ibHBIE YHHBepPCcATbHbIE YUeOHbIe AeiicTBUSA
ba3oBble 1oruyeckue geicreus:
®  BBIABISTH U XapaKTepPH30BATh CYIECTBEHHBIE TPU3HAKN O0BEKTOB (SIBIICHUIN);
e  YCTaHABJIMBATPH CYNIECTBEHHBIN MPU3HAK KIacCH(UKAINN, OCHOBAHUSA JJIsl 000OIIEHUS M CPaBHEHUS;
®  BBHIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B PACCMATPUBAEMbIX (paKTax, JaHHBIX W HAOTIOAEHUSIX, OTHOCSIIUXCS K
(hM3HUECKIM SBIICHUSIM;
®  BBHIIBISITh NPUYMHHO--CIIEACTBEHHBIE CBS3W TPU M3YYECHUH (PU3WUECKUX SBJICHUW W MPOIECCOB, JENAaTh BBIBOIBI C
WCIIONB30BAHNEM JIEAYKTUBHBIX W WHIYKTHBHBIX YMO3AKIIOUEHHWH, BBIIBUTATh THUIOTE3BI O B3aMMOCBS3SIX
(hM3HUECKIX BEITUYUH;
®  CaMOCTOSATENBHO BBIOWpPATh CHOCOO pelreHus: yaeOHOW (u3mveckol 3a7auv (CpaBHEHHE HECKOJIHKHX BapHAaHTOB
penieHusi, BBIOOp Hanboee MOIXOISIIEro ¢ YI€TOM CaMOCTOSITENIFHO BBIICTICHHBIX KPUTEPUEB).
Ba3oBbleucciienoBare/bCKUueNeCTBUS
®  WCHOJIB30BATH BOMPOCHI KaK UCCIIENOBATENHCKAN HHCTPYMEHT ITO3HAHUS;
®  TIPOBOJIUTH IO CAMOCTOATEIHHO COCTABICHHOMY IUIaHY OITBIT, HECIOXKHBIH (DM3NYECKUH IKCIIEPUMEHT, HEOOIbIIOe
rccienoBanne (U3NIECKOTo SBICHUS;
® OIEHWBAaTh HAa NPUMEHUMOCTh W JOCTOBEPHOCTh HMH(OPMAIMIO, IOJYYEHHYIO B XOJAE WCCIEAOBaHUS WU
JKCIIEPUMEHTA;
®  CaMOCTOSATENBHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pE3yJibTaTaM IPOBEAEHHOTO HAOJIOJCHUS, ONbITA,
WCCIICJIOBAHUS;
® TIPOTHO3UPOBATH BOBMOXKHOE NAJbHEWIIEe Pa3BUTUE (PHU3UUECKUX MPOIIECCOB, a TAKXKE BBIIBUTATH MPEAIION0KEHUS
00 MX Pa3BUTHH B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.
Pabora ¢ nngopmanueii:



® [PUMEHATH PA3IMYHBIE METOJBI, MHCTPYMEHTBI M 3allpoChl MpPH IMOUCKE W 0TOOpe MH(GOpMAaLUU WIN JaHHBIX C
y4ETOM TIPEUIOKCHHOM yIeOHOH (hHU3NYECKO 3a1a4u;

®  aHAJIM3UPOBATh, CHCTEMaTHU3UPOBATb M HMHTEPIPETUPOBATH HHGPOPMALMIO Ppa3IWYHBIX BHIOB U (HOpPM
MIPEACTaBICHUS;

®  CaMOCTOSITENILHO BBIOMpaTh ONTHMAaNbHYIO (OpPMY MpeAcTaBieHUs WHGOPMALUK U HMIUTIOCTPHUPOBATH pellacMbie
3a]a4i HECIIOKHBIMH CXEMaMH, AUarpaMMaMi, HHOH rpadrKoi 1 UX KOMOWHALIUSMHU.

KoMMyHnKkaTHUBHBIEYHHBepCAJIbHbICYYeOHbICACH CTBHA:

e B xoze 00CyXIeHHs Y4eOHOro mMarepuania, pe3yJbTaToB JabopaTopHBIX paboT M MPOEKTOB 33JaBaTh BOIPOCHI MO
CylIeCTBY O6C}’)KI[3€MOI7[ TEMbI W BBICKA3bIBAThb HJACHU, HALCICHHBLIC Ha PCIICHUC 3aJadd W TOAACPKAHHC
OJ1arokenaTenbHOCTH OOIICHHMS,;

o COIIOCTAaBJIATL CBOM CYXICHUA C CYKACHHUAMH APYIrUX YUYaCTHHUKOB AHAJIOra, O6Hapy)KI/IBaTI> pas3immiunue u CXO0ACTBO
MO3UIIUI;

o BBIpAXXaThb CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

Hy6J'II/I‘IHO MNpEACTaBIATE PE3YJILTATHI BBIIIOJHECHHOT'O (1)I/I3I/I‘IGCKOI‘O OIIbITa (E)KCHCpI/IMeHTa, HCCIICAOBAaHUA,
MIPOEKTA);

e TIOHMMAaTh U HCIIONIb30BaTh MPEHMYIIECTBA KOMAHAHOM W HHIUBUAYAJIbHOM paOOTHl MPHU PEIIEHUH KOHKPETHOM
¢duznvecKoi MpoodIIeMBbl;

o NpUHHUMATh LEINU COBMECTHOM ACATCIBHOCTU, OPraHU30BLIBATH ):[eflCTBPIH o eé JOCTHIXCHHIO: paCIpeaAciIiaTh POJIU,
00CYXIaTh IPOIIECCHl M PE3YJILTATH COBMECTHOM paboThl, 0000IIATh MHEHHS HECKOJILKUX JTFO/IEH;

®  BBINOJHATH CBOIO YacTh pabOTHI, JOCTUTas Ka4eCTBEHHOI'O Pe3ysIbTaTa M0 CBOEMY HAIIPABJIECHUIO U KOOPIHMHUPYS
CBOU )IeﬁCTBHSI C ApYyruMH 4JI€HaMH KOMaHbI;

® OICHMBATh KAauecTBO CBOETO BKJIAJa B OOIMUI MPOAYKT MO KPUTEPHSIM, CAMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
y4yaCTHUKaMU B3aPIMO)IeI7[CTBHH.

PerynsiTuBHbBIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS

Camoopranusanusi:

®  BBISBJSITH POOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOMINX IS PEeHIeHUs] PU3NYECKUX 3HAHUIA,

® OPHEHTHPOBATHCA B PA3IMYHBIX MOAXOJAX MPUHATHS pemieHHi (MHAWBHUIyaIbHOE, MPHUHSITHE PEIISHHs B TPYIIIE,
TIPUHATHE PEIICHUH TPYIIION );

®  CaMOCTOSITENILHO COCTaBJISATH QITOPUTM peIleHHS (U3NYECKON 3a/Jaud WM TUIaHa KCCIEOBaHUS C y4ETOM
HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATH IpEJiaraeMble BApUAHTHI PEIICHUI;

® JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOUHOHATbHBIHMHTE/JIEKT:

JaBaTh aJIeKBATHYIO OIIEHKY CHTYAIH U TIpeJiaraTh IUTaH e€ N3MEHEHUS;

e OOBSICHATH MPUYMHBI JOCTIDKEHUS (HEIOCTIIKEHHS) Pe3yNbTaTOB NESITEIHHOCTH, MaBaTh OLIEHKY MPHOOPETEHHOMY
OITBITY;

® BHOCHUTH KOPPEKTHBHI B JCATEIBHOCTH (B TOM YHCIIE B XOJ BBITIOMHEHUS (PU3NIECKOTO WCCIEIOBAHUS MIIA TIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENTFCTB, H3MEHUBIIUXCS CUTYAIIM, yCTAHOBIICHHBIX OIMMOOK, BOSHUKIINX TPYTHOCTEH;
OLIEHUBATh COOTBETCTBHUE PE3yNbTaTa ENH U yCIOBUSIM;

® CTaBUTH ce0s Ha MECTO APYroro 4eiroBeKa B XOJ€ CIopa WIM JUCKYCCHH Ha HAay4HYIO TeMy, MOHHMAaTh MOTHBEI,
HaMepeHHs U JIOTUKY JIPYToro;

e [pH3HABaTh CBOE MPAaBO HA OMIMOKY MpH pEIICHUH (PU3NUIECKUX 3a/ad WIH B YTBEPKICHHUSX HA HAYYHBIE TEMBI H
TaKoe K€ MPaBo IPyToro.

HNPEAMETHBIE PE3YJIbTATHI

K konIy oOy4uenust B 7 kjacce IpeAMeTHBIE Pe3yIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y
00y4arOMMUXCs YMEHHI:

® WCIOJB30BAaTh TMOHATHS: (PU3UYECKMEe M XUMUYECKHUE SBIICHHS, HAONIOJEHWE, SKCIEPUMEHT, MOJENb, THIIOTe3a,
eIVHULBI (U3WYECKUX BEJMYMH, aTOM, MOJIEKyJa, arperaTHbIe COCTOSHHS BemlecTBa (TBEpAOE, *KHUIKOE, ra3oo0pa3Hoe),
MEXaHW4YeCKOe [BIKEHHE (paBHOMEPHOE, HEpaBHOMEpPHOE, IMPSMOJIMHEWHOE), TPaeKTOpHs, pPaBHOMACHCTBYyIOMIAs CHIa,
nedopmanus (yrpyras, IacTudeckas), HeBECOMOCTh, COOOIIAIOITUECS COCY/IBI;

e paznmnuaTh sBieHus (MudQy3ns, TerioBoe ABMKEHHE YaCTHI] BEIIECTBA, PABHOMEPHOE NBIDKEHHE, HEpaBHOMEPHOE
JBWKCHUE, WHEPUHS, B3aUMOJIEWCTBUE TeJ, PAaBHOBECHE TBEPIBIX TeNl C 3aKPEIUIEHHOW OChI0 BpallleHHWs, Iepenada
JaBIeHUs TBEPABIMH TElaMH, JKUAKOCTSAMH U Tra3aMHu, aTMocepHOe MaBJIeHHE, IUIaBaHWE Tell, IPEBpaIeHHS
MEXaHW4YeCKOW JHEPruu) MO OIMUCAHHWIO0 WX XapaKTepHBIX CBONCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX IaHHOE
(duznUecKoe sIBICHUE;

® DpacHo3HaBaTh MPOSIBIICHHE W3YyYEHHBIX (U3UYECKHX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM uHcie (U3ndecKue
SBJICHUSl B MPHUPOJE: MPHUMEPHl IBIKEHHS C PA3IMYHBIMH CKOPOCTSIMH B JKMBOM M HEXUBOW NPHUPOJE, ACHCTBHE CHIIBI
TpPEeHHUs B NPHUPOJE M TEXHHKE, BIUSHHE aTMOC(EPHOTO JaBJICHHUS Ha >KMBOW OpraHU3M, IUIaBaHHE PBIO, phIYard B Tele
YelnoBeKa, MPHU 3TOM MEPEBOAUTH MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIACISATH CYIIECTBEHHBIE CBOMCTBA (IIPH3HAKM)
(U3NUECKHX SIBICHUIA;
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® ONHUCHIBAaTh W3YyUCHHBIC CBOWCTBA Tel W (U3MYECKHE SIBICHUS, HCIONB3Ys (PU3NUECKHE BEIMYMHBI (Macca, 00BEM,
IUIOTHOCTH BEIIECTBA, BpPeMS, ITyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHila TPEHUS,
nasiieHne (TBEPAOTO Tela, >KUIKOCTH, Tra3a), BHITAJIKHBAIONIAS CHJIA, MEXaHHYecKas paboTa, MOIIHOCTb, IIEUO CHIIBI,
MOMEHT CHJIBI, KOI((QUIMEHT TOJIE3HOrO ICHCTBUS MEXaHM3MOB, KMHETHYECKass M TOTCHIMAaJbHAs SHEPrHs), IpH
OIMCAaHNH TPaBUIILHO TPAKTOBATh (PU3MUECKUN CMBICI HCIONb3YEMbIX BEIUYHH, UX 0003HAYCHUS M €AUHULIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMH BETMUYUHAMU, CTPOUTDH IpadHKH
W3YUYEHHBIX 3aBUCHUMOCTEN (PU3NYECKIX BETUYMH;

® XapaKTepU30BaTh CBOWCTBA Tel, (pu3nyeckue sIBICHHS U MPOLECCHI, HCIONb3Yys MPpaBHia CI0XKEHUS CHII (BIOIb OTHON
npsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH ApxuMena, MPaBUJIO pPaBHOBeCHs pbluara (OJIOKa), «30JI0TOE MPAaBHIIO»
MEXaHHKH, 3aKOH COXpPaHEHWS MEXaHWYeCKOW OJHEPrHH, MPH OSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIUChIBATh €r0 MaTEMaTHYECKOE BEIPAKECHUE;

o O6’I:JICH$ITI) (I)I/ISI/I‘ICCKI/IC SABJICHHUA, TIIPOUECCHI H CBOMCTBa TCI, B TOM YHCIC H B KOHTCKCTC CI/ITyaHI/Iﬁ
MMPAKTUKO-OPUECHTUPOBAHHOI'O XapaKTE€pa: BBIABIATH NPUYUHHO--CICACTBCHHBLIC CBA3M, CTPOUTH O6LSICH€HI/IC nu3 1-2
JIOTHYECKUX IIaroB C OMOpod Ha 1-2 W3y4YeHHBIX CBOMCTBa (U3MYECKHX SBJICHHN, (HU3MUCCKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemiaTh pacyérHble 3a/laun B 1—2 AeHCTBHUs, HCIONB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONIHE (PU3MUECKUE BETUIMHBI:
HA OCHOBE aHaJM3a YCJIOBHUS 3aJaud 3aliChIBATh KPaTKOE YCIOBHUE, MOJCTABIATh (PU3MUECKAE BENUYUHBI B (DOPMYIBI U
IMPOBOANTH paC‘IéTI)I, HaXOAWTH CIIPABOYHLIC NAaHHBIC, HeO6XO):[I/IMLIe IJ1d pe€lICHUA 3aaa4, OUCHUBATh PCAIMCTHUYHOCTH
MOJIyYeHHON (U3NYECKOM BEJTUUHMHBI;

® pacrno3HaBaTb HpO6ﬂeMBI, KOTOPBIC MOXXHO PCHIUTH IIPU IMMOMOIIHN (1)I/I3I/I‘ICCKI/IX METOAO0B, B OITMCAHHUHN MCCIICIOBAHUS
BBIIETSITH TIPOBEPAEMOE MPEANOI0KEeHNe (TUTIOTE3Y), Pa3nuyaTh U UHTEPIPETUPOBATH MONYUYEHHBIH PE3yNbTaT, HAXOAUTh
OH_II/I6KI/I B XO/JI€ OIIbITa, ACIaTh BBIBO/BGI 11O €I'0 pE3yJibTaTaM;

® [IPOBOJIUTHL OIBITHl 10 HAOJIOACHUIO (U3UYECKUX SBJICHUH MWIM (U3NYECKUX CBOWCTB Tell: (HOPMYJIMPOBAThH
MIpOBEPSIEMBIC TPEATIOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHHS, 3aIMCHIBATH XOJI OIBITA H
(hopMynHpOBaTH BEIBOJIEI;

® BBIIIOJIHATE IIPAMBIC HU3MEPCHUA PpPacCTOSAIHHA, BpPEMCHHU, MACChbl TECla, O6’BéMa, CHJIbI M TEMIIEpATyphl C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U U(MPOBBIX MPUOOPOB, 3aIMUCHIBATH TOKA3aHUS IPHOOPOB ¢ yUETOM 3aJJaHHON aOCOMOTHOM
MOTPEIIHOCTA U3MEPEHUM;

® IIPOBOIUTH MCCJIEIOBAaHUE 3aBUCUMOCTH OAHOW (PU3MYECKOM BEIMUYMHBI OT JPYrod C HCIOJNB30BAaHHEM IPSMBIX
U3MEpEeHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILErocs Tela OT BPEMEHHU JIBIDKEHMSI Teja, CUJIbl TPEHUS CKOJIbKEHUS
OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEN Te M HE3aBUCUMOCTHU CHJIBI TPEHMS OT IUIOLIAAN COIPUKOCHOBEHUS TEll,
CHUJIBI YIPYTOCTH OT YAJIMHEHUs IPY>KHUHBI, BHITAJKUBAIOLICH CUJIBI OT 00bEMa MOrpyKEHHOM 4acTH Tea U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€la, OT INIyOMHBI, Ha KOTOPYIO IIOIPYKEHO Teo, YCIOBUH IUIaBaHUS Tel,
YCIIOBUI paBHOBECHS pbluara U OJIOKOB), y4acTBOBaTh B INIAHUPOBAHUU YUEOHOIO MCCIIEAOBaHUs, COOMPATh YCTAHOBKY U
BBIIOJIHATh HW3MEPEHMs, Cledyd NpPEAIoKeHHOMY IUIaHy, (QHUKCHPOBAaTh pPeE3yJIbTaThbl IOMYyYEHHOH 3aBUCHMOCTH
(u3M4ECKUX BEITUYUH B BUJE NPENIOKEHHBIX TaOIHL ¥ rpaMKOB, AENaTh BHIBOBI I10 pe3ybTaTaM UCCIIEIOBAHNUS;

® IPOBOIUTH KOCBEHHBbIE M3MEpEHHUs (U3MUECKUX BENWYMH (IIJIOTHOCTh BELIECTBA JKUAKOCTH M TBEPAOrO Tena, Cuiia
TPEHHUSI CKOJIbXKEHUS, aBICHHE BO31yXa, BBITAJIKUBAIOLIAs CUIA, ACHCTBYIOLIAs Ha MOTPY)KEHHOE B JKUAKOCTH TEJIO,
KO3()(PUIIMEHT IOJIE3HOr0 HAEHCTBUS TMPOCTBIX MEXAHU3MOB), ClIELys NPENIOKEHHOH HHCTPYKLHUM: IIPH BBIIOIHEHUH
H3MEepEeHHUH cOOUPaTh IKCIIEPUMEHTAIBbHYIO YCTAHOBKY U BBIYHMCIIATH 3HAU€HUE HCKOMOI BEITMYMHBI;

e coOMrOmaTh MpaBUiia TEXHUKH 0€30ITaCHOCTH IpH paboTe ¢ 1abopaTOPHBIM 000PYIOBaHHEM;

e YyKas3plBaThb NPUHLMIIBI JCHCTBUA NPUOOPOB M TEXHHYECKUX YCTPOICTB: BECHl, TEPMOMETP, IUHAMOMETP,
coo0IIaroIKecs cocyibl, 6apoMeTp, pbluar, HOABUKHBIM U HEMOABMKHBIN 00K, HAKJIOHHAS TIOCKOCTH;

® XapaKTepH30BaTh MPUHIIMIIEI JCHCTBUS N3yYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPO Ha UX ONUCAHHUA (B
TOM YHCIIE: NOAHNITHUKH, YCTPOHCTBO BOAONPOBOAA, THAPABINUECKUN MIPECC, MAaHOMETP, BBICOTOMED, HOPIIHEBOH HACOC,
apeoMerp), HCHONb3ysd 3HAaHUA O CBOMCTBaX (U3WYECKHX SBICHUH W HEOOXOoIuMmble (PH3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

® [PUBOIUTH NPUMEPH! (HAXOAUTH MH(OpPMALKIO O MPUMeEpax) MPAaKTHUYECKOrO MCHONb30BAHUS (PU3MYECKUX 3HAHUN B
MOBCEIHEBHOM XHM3HM I oOecriedeHus] Oe30IacHOCTH NMpU O0pallleHHH ¢ NMpUOOpaMHM M TEXHUYECKHMHU YCTPOMCTBaMH,
COXpaHEHUs 310POBbsl U COOMIOICHNSI HOPM HKOJIOTHYECKOro MOBEACHHUS B OKpY>KalolIel cpere;

® OCYLIECTBIIATH OTOOP HUCTOYHMKOB MH(opManmu B VHTEpHETEe B COOTBETCTBUU C 3aaHHBIM IIOMCKOBBIM 3alIPOCOM, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U IMyTEM CpaBHEHHS Pa3IMYHBIX MCTOYHUKOB BBIAENATH MH(OPMALMIO, KOTOPas SBISETCS
MPOTHBOPEUNBON HIJIM MOXKET OBITH HEOCTOBEPHOM;

® JICIIONIb30BaTh IPU BBINIOJIHEHUHM YYEOHBIX 3aJaHUH HAYYHO--TIONYJISIPHYIO JINTEPaTypy (HU3MUECKOrO COAEPKaHHS,
CHIpaBOYHBIE MaTepHalbl, pecypchl ceru VHTepHeT, BlajeTh NMpuUéMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHMS
WH(OPMAITUK U3 OJJHOH 3HAKOBOM CHCTEMBI B JPYTYIO;

e co3JaBaTh COOCTBEHHBIE KpaTKHE NMHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 WCTOYHUKOB HH(popMaunuu
(U3NUECKOrO COAEp)KaHUsl, B TOM 4Hciie MyONWYHO JAeNaTh KpaTKUe COOOLIEHHS O Pe3yjbTaTax MPOEKTOB WM y4eOHBIX
WCCIIeIOBAaHNH, PHU 3TOM TPAMOTHO HMCIIOJIB30BATh M3Y4YEHHBIH MOHATHHHBIA anmapatr Kypca (DU3UMKH, COINPOBOXKIAThH
BBICTYIUIEHHE MTPE3EHTALNEH;
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® [IpU BHINOJIHEHUU YYEOHBIX MPOCKTOB M HWCCICAOBAHWUN paclpeieisaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 3aJ[a4aMU, CIICAUTH 32 BBITOJHCHHEM IUIaHA JCHCTBHUM, aJleKBATHO OIICHMBATh COOCTBEHHBIM BKJIA] B
JESITEIbHOCTh TPYIIIBI, BEICTPANBATH KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YIUTHIBAS MHECHHE OKPYKAIOIIHX.

K konIy o0y4yeHust B 8 Kiacce npeMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y
00y4JaroMXCsi yMEHUI:

® WCIIOJBh30BaTh MOHSATHUS: Macca U Pa3Mephbl MOJICKYJI, TSIUIOBOS JIBHIKCHUE aTOMOB U MOJICKYJI, arPEraTHbIC COCTOSHHUS
BEIIIECTBA, KPUCTAIMYECKIE U aMOp(HBIC Tella, HACBHIICHHBIN U HEHACHIIIICHHBIN Map, BIAKHOCTh BO3/IyXa, TEMIIEPaTypa,
BHYTPEHHSISI DHEPTHUs, TCIUIOBOW JIBUTATENb, DJICMCHTAPHBIN AJICKTPUUCCKUHN 3apsl, dJIESKTPUICCKOES IMOJIe, TPOBOHUKA H
AUBJICKTPHUKHU, MOCTOSIHHBIN SHCKTpH‘{CCKI/Iﬁ TOK, MaroHuTHOC I10JIC;

e pasznuuaTh SBJIEHHS (TEIUIOBOE paclIMpeHHe M C)KaTue, TeIulonepeaaya, TeIIOBOe pPaBHOBECHE, CMadyMBaHUE,
KalmnJIUIAPHBIC SAIBJICHUA, ucmapeHue, KOHJACHCalusd, IJIaBJICHHUE, KpUCTaUIM3alusL (OTBep)Z[eBaHI/IC), KUIICHUC,
Terionepeaaya (TemIonpoOBOJHOCTh, KOHBEKIMSI, M3Iy4eHHE), DIEKTPU3AIMsl Tell, B3aMMOJCHCTBHE 3apsiioB, ICHCTBUS
ANIEKTPUYECKOT0 TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJICHCTBUE MAarHUTOB, JICMCTBUE MAarHUTHOTO TMOJS HA MPOBOJHHK C
TOKOM, 3JICKTPOMArHvTHas I/IHIlyKHI/IH) 10 OIMUCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX
JMaHHOe (PU3UIECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBIICHHE W3YyYEHHBIX (PU3UYECKHX SIBJICHUH B OKpPYXKAIOIIEM MHpE, B TOM 4HCIE (UIMUECKHE
SABJICHUA B IMPUPOAC: IMOBEPXHOCTHOC HATSXKCHUC U KAITUJIJIAPHBIC ABJICHUA B MPUPOAC, KPpUCTAJIJIBI B IIPUPOAC, U3TYUCHUC
ConHia, 3amep3aHue BOJOEMOB, MOpcKHe OpH3bI, 00pa3oBaHHE POCHI, TyMaHa, UHEs, CHera, JJIEKTPUYECKUE SIBJICHUS B
aTtMocdepe, ICKTPUUECTBO JKUBBIX OPraHU3MOB, MATHMTHOE I0JIe 3eMJIH, ApEH( MOIFOCOB, POjb MATHUTHOTO MOJS JJIs
JKHU3HU Ha 3eMne, IMOJIAPHOC CUAHUEC, TIPHU 3TOM NECPEBOAUTH MPAKTUYCCKYIO 3a/iavdy B yqe6Hy}o, BBIACIIATE CYHICCTBCHHBIC
CBOMCTBa (IpU3HAKK) GUINUECKUX SIBIICHHUI;

® ONHCHIBATh W3YYEHHBIC CBOMCTBA Tell M (DU3MUCCKHME SIBJICHHS, HCIONB3YsA (PU3NUYECKHE BEIUYHMHBI (TEMIIEpaTypa,
BHYTPCHHAA OHEPrus, KOJIMYUCCTBO TCIJIOTHI, YACIIbHAA TEIUIOEMKOCTD BCUICCTBA, YACIbHAA TCIJIOTA IJIABJICHUA, YACIIbHAA
TEIUIOTa Mapoo0pa3oBaHusl, y/iebHas TEIJIOTa CrOPaHus TOIMBA, KO3 (MUIIMEHT MMOJIE3HOr0 JSHCTBHS TEIIOBOM MAIIMHBI,
OTHOCHTENbHAS BJIQYKHOCTh BO3/yXa, JJIEKTPUYECKHH 3apsiji, CHJIa TOKA, DJEKTPHUYECKOE HaNpsDKEHHE, COIMPOTHBIICHUE
MPOBOJIHUKA, YJIENTbHOE COMPOTUBIIEHHE BENIECTBA, pad0Ta U MOIIHOCTH 3JIEKTPHUECKOT0 TOKA), TIPH OMHCAHUH MPABUIHHO
TPAKTOBATh (bI/ISI/IT-IeCKI/Iﬁ CMBICJT HCIIOJIB3YEMbIX BEJINYUH, O603HaquI/I$I n CSIWHUIIBI (1)I/I3I/I‘ICCKI/IX BCIIMYHUH, HAXOJHUTH
(GOpMyITBI, CBSI3BIBAIONINE JaHHYIO (DU3WYECKYI0O BEJIMYUHY C JPYTUMH BEIUYHMHAMH, CTPOUTH TPaQUKH H3yICHHBIX
3aBHCHUMOCTEH (M3MUECKUX BEITHUHH;

® XapaKTepu30BaTh CBOMCTBA Tell, GU3NYECKHE SBICHHS U MPOIECCHI, UCIIONb3ysl OCHOBHBIC MOJOKEHUS MOJICKYISPHO-
-KUHETUYECKOH TEOPHH CTPOEHHs BElIeCTBa, MPHHLHUII CYNEPHNO3UIMN Toyiell (Ha KadecTBEHHOM YpOBHE), 3aKOH
coxpaHeHwus 3apsaa, 3akoH Oma IJis ygacTka 1emnu, 3akoH Jxoyms—JIenma, 3akoH coxpaHeHHUs! SHEPTHH, TIPH ITOM JaBaTh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA W 3aMTMCHIBATH €T0 MaTEMATHUECKOE BhIPAKEHHUE;

e OOBICHATH (PM3WUECKHE TIPOIeCCHl W CBOWCTBA Tell, B TOM 9YHCIE W B KOHTEKCTE CHUTYyaIHi
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH TPHYUHHO-CIICACTBCHHBIC CBSI3W, CTPOUTH OOBsSCHeHWUE W3 1-2
JIOTMYECKUX [IaroB ¢ Omopoil Ha 1—2 W3y4eHHBIX CBOWCTBA (DH3MUYECKUX SBJICHUH, (PU3MUECKHX 3aKOHOB HITH
3aKOHOMEPHOCTEH;

e pemaTh pacu€THBIE 3a/1a4l B 2—3 MEWCTBUSA, MCIIONB3Ys 3aKOHBI U (DOPMYIIBI, CBA3BIBAtONIHE (hU3NUECKHE BEIMUNHBI:
Ha OCHOBE aHAJM3a yCJOBUA 3aJIa4M 3aIMCHIBATh KPATKOE YCIIOBHUE, BBISBISATH HEAOCTATOK JAHHBIX JJISl PEIICHS 3a7adqH,
BBIOMpATh 3aKOHBI U (DOPMYITBI, HEOOXOUMBIE IS €€ PEeIIeHNUS, IPOBOANTE PACcCUEThl U CPAaBHUBATH MOTYYEHHOE 3HAUECHUE
(hm3uUecKOi BEMMYMHBI C H3BECTHBIMU TaHHBIMHU;

® pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIINTh TpPHU TOMOIM (U3MUECKUX METOAOB, HCIIONB3YS OIMHCAHHE
WCCIICZIOBAHHUS, BBIJIENSATH MPOBEPSEMOE TPEATIONOKEHNE, OIIEHUBATh MTPaBUIIBHOCTh TOPSIKA MPOBEISHUS HCCIICAOBaHUA,
JIeNaTh BHIBOJIBI;

® [IPOBOIUTH OIMBITHI TIO HAOIIOAEHUIO (PU3NYECKUX SBICHUH WM (DU3WYECKUX CBOMCTB TeN (KaNMUISPHBIC SBICHUSA,
3aBHUCHMOCTh JIaBJICHHS BO3[yXa OT ero 00bh&Ma, TeMIlepaTyphbl, CKOPOCTH IIPOIecCa OCTHIBAHWS W HArpEeBaHUS MPH
M3ITyYeHHUH OT I[BETa M3IydJaromeld (TTOrIOMIAOIIEH ) TOBEPXHOCTH, CKOPOCTh UCTIAPEHHS BOIBI OT TEMITEPATYPHI KHUIKOCTH
U TUom@au € TIOBEPXHOCTH, OJIIEKTpHU3alMs Tel ¥ B3aWMOJCHCTBHE JIIEKTPHUYECKUX 3apsoB, B3aUMOJICHCTBHE
MTOCTOSIHHBIX MArHHWTOB, BHU3yalW3allsi MarHUTHBIX TOJIeH ITOCTOSHHBIX MAarHWTOB, JEWCTBHS MAarHATHOTO TONS Ha
MPOBOJIHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHWTa, CBOWCTBA O3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OPMYIHpPOBATH
MpOBEpAEMbIE TPEAIONIOKEHUS, cOOMPAaTh YCTAaHOBKY M3 TNPEMIOKEHHOr0 O0OpYyIOBaHUS, OIMHCHIBATH XOJ OIBITA H
(hopMyIHpPOBATH BHIBOJIEI;

® BEHINONHATH TPSMbIE M3MEPEHHS TEMIIEPaTyphl, OTHOCHTEIHHON BIAXKHOCTH BO3/yXa, CHIBI TOKA, HATPSDKEHUS C
WCIIOJb30BAHMEM aHAJIOTOBBIX IPUOOPOB U JATUYMKOB (PU3UIECKUX BETMYHH, CPABHUBATH PE3YNIBTATHI U3MEPEHHH C yIETOM
3aJlaHHON a0COIOTHOW MOTPEITHOCTH;

® [POBOJIUThH HCCIIEAOBAHHUE 3aBUCHMOCTH OJHON (PH3MUECKOW BEIWYHHBI OT JPYrOH C KCIOJB30BAHUEM TMPSIMBIX
M3MEPEeHUN (3aBUCHMOCTh COMNPOTHUBIICHUS MPOBOIHUKA OT €ro JUIMHEI, IJIONIAN IOMEPEYHOr0 CEYSHHS W YACIBHOIO
CONPOTHUBJICHUS BEIIECTBA NPOBOJHMKA, CHJIBI TOKA, HMIYNIETO Yepe3 MPOBOIHHMK, OT HAIpPSIKEHUS Ha IIPOBOIHHKE,
WCCIICJIOBAHHE TTOCIIEOBATEILHOTO U MapaJUIEIhbHOIO COSMHEHUH MTPOBOTHUKOB): TUIAHUPOBAThH UCCIIEI0OBAHNE, COOUPAThH
YCTaHOBKY W BBINIOJNHATh W3MEPEHUs, CIEnys MPEeUIOKCHHOMY IUIaHy, (HKCHPOBATh PE3YJIbTAThl TOITYYEHHOM
3aBUCHMOCTHU B BUJIE TAOJIUIL ¥ TpapMKOB, IENaTh BEIBOJBI IO PE3YJIBTaTaM HCCIICIOBAHMS;
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® TPOBOIUTH KOCBEHHBIE H3MEpEHHsI (PHU3MUECKUX BEIMYUH (yIelbHas TEIIOEMKOCTh BEIECTBA, CONPOTHBIICHHE
MPOBOAHMKA, paboTa M MOIIHOCTH 3JEKTPHUYECKOrO TOKA): IJIAHMPOBATh M3MEPEHUs, COOMpPATh HKCIEPHUMEHTAIbHYIO
YCTaHOBKY, CIIEAYS MPEINIOKEHHON NHCTPYKLUH, U BBIYUCIISATH 3HAYCHUE BEINYHHBI,

e Co0MI0aTh MpaBuiia TEXHUKH 0€30MaCHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBaHHUEM;

® XapaKTepu30BaTh MPUHIMIIEI JCHCTBHUS N3yYEHHBIX MPHOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPON Ha UX OMUCaHuUs (B
TOM YHCJIE: CHCTEMa OTOIUICHHs JJOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEPMETP, BOJILTMETP, CUETUHUK JICKTPHUECKON
SHEPTUH, JJIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTeNbHBIC  3JCKTPONPUOOpPHI  (IIPUMEPHI),  AIIEKTPUUECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABUTATENb OCTOSIHHOTO TOKA), MCHOIB3Ysl 3HAHUS O CBOMCTBAaX (YM3MUECKHX
SIBJICHUH W HEOOXOANMBIEC (PU3UUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOUCTBA M H3MEPUTEIbHBIEC IPUOOPHI 110 CXEMaM U CXEMAaTHYHBIM PUCYHKaM
(’KUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABHUTATEIb BHYTPEHHET'O CrOpPaHHMsI, DJIEKTPOCKOII, PEOCTaT),
COCTaBIISITh CXEMBI DJIEKTPUYECKUX LEMed C MOCiIeOBATEbHBIM M MapajuiebHBIM COCAMHEHHEM JJIEMEHTOB, pas3imyasi
YCIIOBHBIE 0003HAUEHHS AJIEMEHTOB AJIEKTPUIECKUX IIeTIeH;

® TPUBOIUTH MpUMEPHI (HAXOAUTh MHGOOPMALMIO O MPHMEpax) MPaKTUUYECKOr0 MCIOIb30BaHUS (PU3MUECKUX 3HAHUH B
MOBCE/IHEBHOM KHM3HH JUIsI 0OecriedeHus] Oe30MacHOCTH NpU OOpallieH!H ¢ MPUOOpaMH W TEXHUYECKHMH YCTPOMCTBAMU,
COXpaHEHUs 3/I0POBbsI U COONIO/ICHNSI HOPM DKOJIOTHIECKOT0 MOBEACHUS B OKPY KaloLIeH cpee;

® OCYIIECTBIJIATH IOUCK MH(OpMAIMK (GU3UIECKOTO cojiepkanust B IHTepHeTe, Ha OCHOBE MMEIOIINXCSl 3HAHUH U TTyTEM
CpaBHEHHUS JIOTIOJTHUTENBHBIX HCTOYHUKOB BBIJIETSATh HHPOPMAIHIO, KOTOpPas SBISETCS MPOTHBOPEUYNBON HIT MOXKET OBITh
HEJIOCTOBEPHOIA;

® JICIIONIb30BaTh NPU BBINOJIHEHUH YYeOHBIX 3a/IaHMH HAyYHO--TIONYJISIPHYIO JINTEPaTypy (QH3MUECKOTO CONCpKaHHS,
CIIpaBOYHBIE MaTepHalbl, pecypchl cetn VHTepHeT, BlajeTh MpUEMaMH KOHCIIEKTHPOBAaHHUS TEKCTa, MPeoOpa3oBaHHS
rH(OpPMAIUK U3 OJHOM 3HAKOBOH CHCTEMBI B JPYTYIO;

® Co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE W KpPATKUE YCTHBIE cOOOIIeHMs, 0000mIas WHPOPMAIMIO U3 HECKOIBKHX
WUCTOYHUKOB (U3UYECKOTO COJCP)KaHMSI, B TOM 4YHCIEe MyOJIWYHO MPEJCTaBIsATh pPe3yabTaThl MPOCKTHONH HIIH
HCCIIEIOBATENILCKON JEATENFHOCTH, TIPHU 9TOM IPaMOTHO HMCIIOJIb30BaTh M3YYCHHBIN MOHSATHHHBIN armapaT Kypca (GU3HKH,
CONPOBOXK/JIATH BBICTYIIJICHUE MTPE3CHTAIIHEH;

® TIpU BBINTOJHEHUH YYE€OHBIX MTPOEKTOB U MCCIIEOBAHUIA (PU3HUIESCKUX MPOIECCOB PACIIPENENATh O0SI3aHHOCTH B TPYIIIe
B COOTBETCTBHMU C TIOCTABJIEHHBIMH 33J[adyaMH, CIIEANTH 32 BBIIIOJHEHHWEM IUIaHa JEWCTBUH W KOPPEKTHPOBATH €ro,
aZIeKBaTHO OIIEHWBAaTh COOCTBEHHBIN BKJIAJ B AEATEIHHOCTH TPYIIHI, BRICTPAaNBaTh KOMMYHHUKATHBHOE B3aWMOJIEHCTBHE,
MPOSIBJISASE TOTOBHOCTD Pa3pemarb KOH(QIUKTHI.

K xoHIy o0ydenus B 9 kJjacce IpeaMeTHBIE PE3yIIbTaThl Ha 0a30BOM YPOBHE JODKHBI OTPakaTh CPOPMUPOBAHHOCTD Y
00yJarOINUXCsl YMCHHM:

® WCIOJB30BATh TOHATHS: CHUCTEMa OTCYETA, MaTepuaibHAas TOYKA, TPAEKTOPHS, OTHOCHUTEIHHOCTh MEXaHHYECKOTo
NBIDKeHHS, Jnedopmanmst (ympyras, IDIacTHuUecKas), TpPEHHE, IEHTPOCTPEMHUTENbHOE YCKOpEHHE, HEBECOMOCTh |
Meperpy3Kd, IEHTP THKECTH, abCOMIOTHO TBEPAOE TENO, MEHTP TSDKEeCTH TBEPIOTO Tela, paBHOBECHE, MEXaHHYECKHE
KoJIe0aHUS U BOJHBI, 3BYK, HH(OPA3BYK U YIBTPa3BYK, FIEKTPOMATrHUTHBIE BOIHBI, IIKaJla 3JIEKTPOMAarHUTHBIX BOJH, CBET,
ONMU30PYKOCTh W JATbHO30PKOCTH, CIIEKTPHI MCIYCKAaHWS W TOTJIOMIEHHs, ambda-, 6eTa- U raMMa-u3IydeHus, U30TOIIbI,
siIepHAas SHEPTeTHKa;

® pa3nuyaTh SBIEHUS (paBHOMEPHOE M HEpAaBHOMEPHOE MPSIMOIIMHEITHOE ABMKEHUE, PABHOYCKOPEHHOE TIPSIMOTMHEHHOE
NBIKEHUE, CBOOOJHOE TMAaJeHWE Tell, PaBHOMEPHOE [BIDKEHHE IO OKPYXHOCTH, B3aMMOJEHCTBHE TEN, PEaKTUBHOE
IBIKEHUE, KonebaTenbHOe NBIDKEHHE (3aTyxalollie W BBIHYXKICHHBIE KolleOaHUs), PE30HAHC, BOJIHOBOE IBIKEHUE,
OTpakeHHe 3BYKa, MPSIMOJIMHEHHOE pacIpOoCTpaHeHNe, OTPaKeHHE U TPEIOMIICHIE CBETa, TIOTHOE BHYTPEHHEE OTPasKeHHe
CBEeTa, pa3joKeHHWe OeIoro cBeTa B CIEKTP M CJIOXEHHE CHEeKTPajJbHBIX IIBETOB, AWCIIEPCHS CBETa, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BOHUKHOBEHHE JHMHEWYATOr0 CIIEKTpa HW3IYYEHHUsS) MO ONMUCAHWIO MX XapaKTePHBIX CBOIMCTB W Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHHUE;

® pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PUINUECKUX SBICHUH B OKpyKawleM Mupe (B TOM dYucie (U3UYecKue
SIBIICHUSI B TIPUPOJE: TPWINBBI W OTIUBHI, JBIKeHHE IUiaHeT CONHEYHOW CHCTEMBI, PEaKTHBHOE IBUKEHUE JKUBBIX
OpPTaHHU3MOB, BOCIPHITHE 3BYKOB J>XHBOTHBIMH, 3EMIICTPSCEHHUE, CEHCMHUYECKHWE BONHBI, I[yHAMH, 3XO, IBETa Tell,
ONTUYECKHE SIBJICHWS B TPHUPONE, OHOIOTHYECKOe MCHCTBHME BUAMMOTO, VYIbTPa(HUOIETOBOIO W PEHTI€HOBCKOIO
M3ITyYeHHH, eCTECTBEHHBIN PaJOaKTUBHBIN (DOH, KOCMHUYECKUE JIYIH, PAINOAKTHBHOE U3TYICHNE IPUPOIHBIX MIUHEPAJIOB,
JIeCTBHE PAJMOAKTUBHBIX M3ITyYeHHI Ha OPTaHM3M 4YeJOBEKa), MPH 3TOM MEePEBOANTH MPAKTHUYECKYIO 337a9y B YYEOHYIO,
BBIJIEISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK ) (PU3HUECKHX SBIICHUN;

® ONHCHIBaTh W3YYEHHBIE CBOWCTBA Tel W (DM3UUYECKHE SIBICHHS, WCHONB3ysd (U3MUYECKHE BEIMYWHBI (CpemHsisl U
MTHOBEHHAsi CKOPOCTh Tejla IPH HEpaBHOMEPHOM JBIKEHUH, YCKOpEHUE, NepeMellleHue, MyTh, yIIIoBas CKOpPOCTh, CHIIA
TpPEHUs, CUjla YHOPYTOCTH, CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOrO MajJeHHs, BEC Tela, MMITYJbC Telld, WMITYJILC CHIIBL,
MexaHH4yecKast paboTa U MOIIHOCTb, TOTEHINAJIbHAS SHEPTHS Tela, OAHATOrO HaJl MOBEPXHOCTHIO 3EMJIM, OTEHIUAIbHAS
SHEPrusl CKATOM MPYKHUHBI, KHHETUYECKask YHEPTUs, IOJIHAS MEXaHWYecKasi SHEePIHsl, IEPHOA U YacToTa KojdeOaHHi, AJTMHA
BOJIHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA, IOKA3aTelb MPEIOMICHHUS Cpelbl), IPU OMMCAHUHU MPaBHILHO
TPAaKTOBAaTh (PU3MUYECKUH CMBICI HCIOJB3YEMBIX BEIWYMH, 00O3HAUEHHSI M €IMHULBI (PU3HMUECKUX BEIUYHMH, HAXOIUTh
(opMyIBl, CBS3BIBAIOLINE JAHHYIO (DU3MYECKYI0O BEIMYMHY C JOPYTUMH BEIMYMHAMH, CTPOMTH TpaduKd H3yYeHHBIX
3aBHCHUMOCTEH (PU3MUECKUX BEIHYNH;
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® XapakTepH30BaTh CBOIMCTBA Tel, (PU3MUYECKUE SIBJICHUS U MPOLECCH, HUCIONB3YS 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
BCEMUPHOTO TATOTEHUS, MPUHLIUI CYNEPIO3UINH CWJI, IPUHIUI OTHOCHTENbHOCTH [ ammmes, 3akoHbl HploTOHA, 3aKOH
COXpaHEHHs MMITyJIbCa, 3aKOHBI OTPKEHHS U MPEIOMJICHHUS! CBETa, 3aKOHBI COXPAHEHUS 3apsJOBOI'0 U MAacCOBOTO YHCEN
NpH SOEPHBIX peakUusAX, MPU STOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M 3alHMCHIBATH €r0 MaTeMaTHYecKoe
BBIPAKEHHE;

e OOBACHATH (U3MUECKHE TMpoIecchl M CBOMCTBA TeJlI, B TOM 4YWCIE W B KOHTEKCTE CHUTyalui
MPAaKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH MPUYMHHO--CICICTBEHHBIC CBS3U, CTPOUTH OOBsICHeHHE U3 2-3
JIOTMYECKHUX INAroB C OMOpoM Ha 2-3 U3y4YeHHBIX CBOMCTBa (PU3MYECKUX SBICHUH, (U3UYECKHX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

e pemaTh pacyéTHbIE 3a7aud (ONMUpAloIIMecs Ha CHCTeMy W3 2—3 ypaBHEHWH), HCHOJNB3YS 3aKOHBI H (POPMYIIHI,
CBA3BIBAKOIIINEC (I)I/I3I/I‘-ICCKI/IC BCIIMUMHBI: Ha OCHOBE aHallu3a YCJIOBHUA 3aJadl 3allMCbIBaTh KPAaTKOC YCJIOBHEC, BBIABIIATH
HEJIOCTAIONINEe WM HM30BITOUHBbIC JaHHBIC, BBIOMpPATh 3aKOHBI M (OPMYJbI, HEOOXOAWMBIC ISl PELICHUS, MPOBOIUTH
paC‘IéTbI 1 OLICHUBATH PCAIMCTUIHOCTD ITOJTYYCHHOI'O 3HAYCHUSA (1)PI3I/I‘-ICCKOI>'I BCIIMYNHBI,

® pacno3HaBaTb HpO6J'IeMLI, KOTOpPBIC MOXHO pEHIUThL IIpHU IOMOIIU (1)I/I3I/I‘-IGCKI/IX MCTOJ0B, HCIIONB3Yysd ONHWCAHHC
HCCJIICA0BaHUA, BBIACIIATE IMIPOBEPACMOC IPCAITIOJI0KCHUE, OUCHUBATDL IMPABUJIBHOCTE MOPAJAKa NPOBEACHUA UCCICIOBAHUA,
ACIaTh BbIBO/bI, UHTCPIIPETUPOBATDL PE3YJILTAThI Ha6JIIOILeHI/II71 " OIIBITOB,

® TIPOBOJIUTH OIBITHI M0 HAOMIOACHUIO (DU3NYECKHUX SIBICHUH UM (PU3NUECKUX CBOWCTB TelN (M3ydeHHUE BTOPOTO 3aKOHA
HreloToHa, 3aKOHAa COXpaHEHWs SHEPTHH, 3aBUCHMOCThH TEepHOJia KojeOaHWH MPYXKHHHOTO MasTHHKa OT Macchl Tpy3a U
KECTKOCTH TMPYXUHBI U HE3aBHCUMOCTh OT aMIUIMTYIbl MaJbIX KojeOaHUH, NMPSIMOJIMHEHHOE PacCIpOCTpaHCHUE CBETa,
pasnoxxeHne Oenoro cBera B CHEKTP, U3ydeHUE CBOWCTB M300pa)KeHWs B IUIOCKOM 3€pKajie M CBOWCTB M300paKeHUs
npeaMeTa B coOMparoleil nrH3e, HaONIoJCHUE CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB HW3JIYYEHHs): CaMOCTOSTENBHO
coOHMpaTh YCTAHOBKY M3 U30BITOYHOTO HabOpa 000pyJ0BaHUSs, OMUCHIBATH XOJ| OMBITA H €r0 Pe3yNbTaThl, GOPMYINPOBATH
BBIBOJIBI,

® [POBOJUTH IIPU HEOOXOIMMOCTH CEPHUIO MPSMBIX U3MEPEHHI, OMPEAENss CpEeAHEe 3HAUYCHHE N3MEPSIeMON BETNIHHBI
(doxycHOE paccTossHEE COOMpPAIOIIEH JIMH3BT), 000CHOBEIBATH BEIOODP CIIOC00a M3MEpEHMS (M3MEPUTEITHHOTO Ipruoopa);

® [POBOJIUTH WCCIENOBAaHUE 3aBUCHMOCTEH (DM3WYECKMX BEIMYMH C WCHOJIH30BAHMEM TNPAMBIX H3MEpEHUI
(3aBHCHIMOCTH TIYTH OT BPEMEHU TPH PABHOYCKOPEHHOM JBIDKEHWH 0O€3 HadaJbHOW CKOPOCTH, TIepHoaa KoieOaHWiA
MaTeMaTHYeCKOro MasgTHHUKA OT JUIMHBI HUTH, 3aBICHMOCTH yTJIa OTPa)KEHHs CBETa OT yrila MaJEeHUs U yIiia MpeloMICHUS
OT yrja TMajeHHd): IJIAHUPOBATh HCCIEIOBAHHE, CAMOCTOATEIBHO COOMpAaTh YCTAaHOBKY, (DUKCHpPOBATH pe3yabTaThl
MOJTYYEHHOH 3aBHCUMOCTH (H3MYECKUX BEIUYMH B BHJE TaONMWI W TpadHKOB, JeNaTh BBIBOALI 1O PE3yNbTaTaM
WCCIIEZIOBAHNUS;

® TIPOBOJIUTH KOCBEHHBIC W3MEpPEHUs (U3UYECKUX BETHYUH (CpemHsSIsl CKOPOCTh M YCKOpEHHE Tena MpH
PaBHOYCKOPEHHOM JIBH)KCHWH, YCKOPEHHE CBOOOJHOTO TMAaJeHUs, JKECTKOCTh MPYXKUHBL, KOIGUIIMEHT TpeHUs
CKONTbXKEHHA, MEXaHWdecKass paboTa W MOIIHOCTh, YacTOTa W IEPHOA KoJeOaHWH MaTeMaTHYeCKOro W TMPYKUHHOTO
MasITHUKOB, ONTHYECKas CHJIa COOMpAIOIICH JIMH3BI, PaaWOaKTUBHBIA (DOH): IUIAHUPOBATH H3MEPEHUS, COOMpPaTh
IKCIIEPUMEHTAIIEHYIO YCTAHOBKY W BBITIONHATH M3MEPEHHs, CIeAysl MPEINIOKEHHOW HHCTPYKIWH, BBIUMCISATH 3HAYCHUE
BETMYMHBI U aHAJM3UPOBATH MOIYIEHHBIE PE3YIIBTATHI C YIETOM 3aJaHHOM IMOTPENTHOCTH M3Mep eHHil;

e coOmromaTh MpaBwiia TEXHUKH O€30ITaCHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000PYIOBaHHUEM;

® pa3nuyYaTh OCHOBHBIE MPHU3HAKU M3YYEHHBIX (DM3MUECKUX MOJENell: MaTepraibHas TOYKa, aOCOMOTHO TBEPIOE TEINO,
TOUYCYHBII HICTOYHUK CBETA, JIyd, TOHKAs JINH3A, IJIAHETapHAS MOJIENTh aTOMA, HYKJIOHHAS MOZENTh aTOMHOTO Spa;

® XapaKTepHU30BaTh MPUHIUIIBI JEHCTBUS U3YUYSHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C OIIOPOI Ha MX OMUCAaHUS (B
TOM YHCIIE: CITUIOMETP, NaTIYNKH MTOIOKEHUS, PACCTOSTHUS M YCKOPEHUSs, paKkeTa, 9XO0JIOT, OYKH, ITePUCKoN, (oToammapar,
ONITUYECKHE CBETOBOJIBI, CIIEKTPOCKOM, IO3UMETp, Kamepa BuiibcoHa), WCIIONB3ys 3HAHHUA O CBOMCTBAaX (DH3MUYECKHX
SIBIICHUI 1 HEOOXOoIMMBbIe (PU3MUECKIEe 3aKOHOMEPHOCTH;

® WCIOJB30BATh CXEMBI U CXEMATHYHBIE PUCYHKH HM3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, M3MEPUTEINHHBIX MPUOOPOB H
TEXHOJIOTUYECKNX TIPOIECCOB TPU PEUICHHH YYeOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKHE CXEeMbI I ITOCTPOEHUS
M300pakeHNH B TUTIOCKOM 3€pKaJie U COOMpAIOIIeH JTMH3E;

® TPUBOJUTH NMPUMEPHI (HAXOAUTH WH(GOPMAIMIO O MIPUMEPax) MPAKTUYECKOrO MCIIONB30BaHUs (PH3MUECKNX 3HAHHUN B
MTOBCETHEBHON JKWU3HU NI oOecriedeHns 0e30MacHOCTH MpU oOpalieHuH ¢ MpuOopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUs 3I0pPOBbS U COOIIOCHNUS HOPM IKOJIOTHYECKOTO IMTOBEICHHUS B OKPYKAIOIIEH Cpee;

® OCYIIECTBISITh TMOWUCK WH(popManmuu (U3WUEcKoro cojepxkaHus B HHTepHeTe, caMOCTOSATENbHO (HOpMyIupys
TTOMCKOBBIA 3aIpOC, HAXOAUThH IYTH OIpPENEIIEHUs TOCTOBEPHOCTH TONy4YeHHOW WH(pOpPMAHd Ha OCHOBE HMMEOIIHXCS
3HAHUU U JIOTIOJIHUTENLHBIX UCTOYHUKOB;

® JICIIONIb30BaTh IPU BBINIOJIHEHUHM YYEOHBIX 3aJaHUM HAyYHO--TIONYJISIPHYIO JINTEPaTypy (QHU3HUECKOTO COIEpXKaHMSA,
CHIpaBOYHBIE MaTepHalbl, pecypchl ceru VHTepHeT, BlajeTh NMpuUéMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHMS
WH(OPMAITUK U3 OJJHOH 3HAKOBOM CHCTEMBI B JPYTYIO;

e co37aBaTh COOCTBEHHBIC NMHUCHBMEHHBIC U YCTHBIE COOOIIEHHMS] HA OCHOBE MH(OPMAIMM M3 HECKOJIBKUX HCTOUYHUKOB
(U3NIECKOro cofepKaHus, MyOJIMYHO MPEACTABIATh PE3YNbTaThl IPOSKTHOW MM UCCIEAOBATENLCKON AeATEIbHOCTH, IPH
3TOM TPaMOTHO HCIOJIb30BaTh HM3YyYEHHBIH NOHSITUHHBIA anmapaT HM3y4aeMoro pasziena (QU3UKH U CONpPOBOXIATb
BBICTYIUIEHHE MTPe3eHTaLNeH ¢ y4ETOM 0COOCHHOCTEH ayJUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

Pabouas mporpamma mo y4yeOHOMy mpenmery «®uszuka» pa3padoTrana
BOCIIUTAHHUA, YTO OTPA’)KEHO B JHYHOCTHBIX IJIAHHMPYEMBIX pe3yabTaTax M o0ecne4nBaeT

¢ yuétoM padoueil mporpamMmsl

peasn3anuio

HHBapuaHTHLIX MoayJeil (MM) nporpaMmsbl «Y pouHasi 1eATeIbHOCTEY H «OCHOBHbIE HIKOJIbHBIE €12,

7 KJIACC
HaumMmenoBanue KOJ’II/I‘IGCTBO‘I&C BﬂeKTp()HHHe HporpaMMa BOCIIUTAHUSA
Ne pa3zenoB U TeM OB (udposbIe)
I/ | IporpamMmbl Bcero KP | IIP | oOpa3oBaTenbHbIC
pecypcesl
Paznen 1.@u3nka u €€ pojib B MO3HAHWH OKPY/KAIOIIEr0 MUpPa HNM«YpouHasi 1eATeIbHOCTb) [IPUBIICYEHHE
Bu6ImoTexa LIOK BHUMaHHS 00yJarOIIUXCs K IICHHOCTHOMY aCIeKTy
dusuka - HayKa o . HM3yJaeMBIX Ha YPOKax MPEIMETOB, SBJICHUN U
1.1 Y 2 https:/m.edsoo.ru/7f4 | 3yiacM My PCAMCTOB, ABJIC
npuponae 16194 COOBITHIA, THUITUUPOBAHHUE O0CYKICHHIA,
BBICKa3bIBAaHUI CBOCT'O MHCHUS, BBIPAOOTKU CBOCTO
DU3HYECKIEBeNH bubnuroTeka HOK JIMYHOCTHOI'O OTHOIIEHUS K N3Yy4aeMbIM COOBITHSAM,
1.2 B— 2 1 |https://m.edsoo0.ru/7f4 | ssnenusam, nunam;
16194 NPUMEHEHNE HHTEPAaKTHBHBIX (popM ydeOHOi
EcTecTBeHHOHAYY Bu6mioreka LIOK paboThI - UHTEIICKTYAJIBHBIX, CTHM YD YIOIIHX
. MO3HABATEJIbHYI0 MOTHUBAIMIO, UTPOBBIX METO/UK,
1.3 HBIMMETOAII03HAH 2 1 |https://m.edsoo.ru/7f4 >JIbHYIO ! P A
16194 JTUCKYCCHI, TarOIIUX BO3MOXKHOCTh TIPHOOPECTH
LU OIIBIT BEIEHUS KOHCTPYKTUBHOI'O JUAJIOra;
Hroronopazaeny 6 IpYNIOBOI paboThI, KOTOpasi YYUT CTPOHUTH

Paznen 2.11epBoHayaibHble CBeIEHNS 0 CTPOEHHUH BellleCTBA

CrpocHueBelecT bubmmoreka [{OK
2.1 1 https://m.edsoo.ru/7f4
Ba 16194
JIBrKenue u bubmmoreka [{OK
2.2 B3aUMOJIEHCTBHE 2 1 https://m.edsoo.ru/7f4
YaCTHL[ BEIIECTBa 16194
ArperaTHbsIecOCTO bubmorexa LIOK
2.3 }IHE}IBCH.ICCTBa 2 https://m.edsoo.ru/7f4
16194
Hroronopasneny 5

Paznen 3./IBukeHue U B3anMojieiicTBHeE Tel

MexaHndeckoeaB bu6mmoreka LIOK
31 WKEHHE 3 https://m.edsoo.ru/7f4
16194
Wuepius, Macca bubmuorexa LIOK
32 [IOTHOCTS ’ 4 1 https://m.edsoo.ru/7f4
16194
buonuoreka LJOK
3.3 Cuna. Bugsicun 14 1 2 |https://m.edsoo.ru/7f4
16194
Hroronopasaeny ”

Pazpnen 4./laBieHne TBEPABIX TeJl, ;KUIKOCTE U ra3oB

JlaBneHue.
[Tepenaua
aBJIEHUS buonuoreka LJOK
4.1 TBEPIBIMH 3 https://m.edsoo.ru/7f4
TeJIaMHu, 16194
KUIKOCTIMU H
razamu
bubnuoreka LJOK
4.2 EP?BHeHH@KHHKOC 5 https://m.edsoo.ru/7f4
16194
ATmocdepHOSTAB bubmuoreka LIOK
4.3 eHMe 6 https://m.edsoo.ru/7f4
16194

OTHOILIEHHS ¥ JICUCTBOBATh B KOMAaHJIE, CIOCOOCTBYET
Pa3BUTHIO KPUTUYECKOI'O MBIIIJICHHWA

NMoOYy>KAeHHEe 00Y4aIOIIMXCs COOJTI0AAaTh HOPMBI
TIOBEIEHHSI, TIPaBHiIa OOLIEHHS CO CBEPCTHUKAMU U
neaarort4yeCKuMu pa60THI/IKaMI/I, COOTBETCTBYIOIINE
yKJIany o0meo0pa3oBaTeIbHOW OpraHU3aIuy,
YCTaHOBJICHHE U TIOANEPKKY JOOpOKenaTeIbHON
aTMoc(epsl;

OpraHM3al1I0 HACTABHUYECTBA MOTUBUPOBAHHBIX U
SpYIMPOBAHHBIX 00y4arOIIUXCs Ha
HEYCIIEBAIOLMHU OIHOKIACCHUKAMH, B TOM UHCIIE C
0cO0BIMH 00pa30BaTEIbHBIMU MTOTPEOHOCTIMH,
JIAIOIIEro 0OyJaroMCs COLMAIbHO 3HAUUMBIi
OIIBIT COTPYIHUUYECTBA U B3aUMHOI ITOMOLIH;
WHUIMMPOBAHUE U TIOJIEPKKY HCCIIEI0BATENhCKOM
JeATENbHOCTH 00YJaronuXcsl, INIaHUPOBaHUE U
BBIIIOJTHEHNE UHANBUYAIbHBIX U TPYIIIIOBBIX
MPOEKTOB BOCIIUTATEIbHON HANPaBIEHHOCTH.
NM«OcHOBHBIE HIKOJBHbIE [1€712)».y9aCTHE BO
BCEPOCCUNCKHX aKLUX, TOCBSIICHHBIX 3HAYUMBIM
coOpITHAM B Poccuu, Mupe; Top)KeCcTBEeHHbIE
MEpOIPHSTHS, CBS3aHHbIE C 3aBEPILICHIEM
00pa30BaHsA, TIEPEXOIOM Ha CIIEIYIOINI YpOBEHb
00pa30BaHUs, CHMBOIM3UPYIOLIIE TPUOOPETEHIE
HOBBIX COLIMAJIBHBIX CTaTyCOB B 00pa30BaTEIbHOM
OpraHM3alHy, O0IIECTBE;[IEPEMOHNH HarpaXICHNS
(10 mroram y4eOHOro mepuoa, rofa) o0 yJarommxcs
U TIE/IarOroB 3a YJacTHE B KHU3HU 00pa30BaTEIbHON
OpraHM3alNH, TOCTIXKEHHS B KOHKYPCax,
COPEBHOBAaHMSX, ONIMMIINA/IAX, BKJIAJ B pa3BUTHE
00pa3oBaTeNFHON OpraHU3aIlH, CBOCH
MECTHOCTH;HaOJIFOACHHE 32 TIOBEICHIEM
00y4JaloMmuXCsl B CUTYaIUsIX TTOATr OTOBKH,
MPOBEICHMSI, aHAIN3a OCHOBHBIX IIKOJIBHBIX €I,
MEpONPHUATHH, NX OTHOIIECHUSIMH C 00yJarOIAMHUCS
Pa3HBIX BO3PACTOB, C IIEAATOTHYECKUMHU
paOOTHUKAMU U IPYTIMH B3POCIBIMH.
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i;HiTBI;e/I ur bubmuoreka LIOK
4.4 a ﬁo(r)c )KéH}?jg 7 1 3 https://m.edsoo.ru/7f4
by 16194
B HUX TEJIO
Hroronopasaeny 21
Pa3nen 5.PaGora u MOIIHOCTB. JHeprust
PaGora u bubmuoreka LIOK
5.1 MOLLHOCTE 3 1 |https://m.edsoo.ru/7f4
“I 16194
IIpocTtrieMexanus bubmiorexa LIOK
5.2 MIE’I 5 1 |https://m.edsoo.ru/74
16194
MexanuueckasadH bubmiorexa LIOK
5.3 J— 4 1 1 |https://m.edsoo.ru/74
P 16194
Hroronopasaeny 12
PesepBHOEBpEeMS 3
OBHIEE KOJIMYECTBO
YACOB I10 68 3 12
[TPOT'PAMME
8 KIIACC
e HaHMeHoBaHnepag 3| KommuectBouac 9HeKTpOHHBIe HporpaMMa BOCIIMTAHUSA
H/"H eJTOB U OB (undpossie)
TEeMIIPOrpaMMBbl Bcero| KP |TIP | oOpa3oBaTeiabHBIC
pecypchl
Paznea 1. Tem1oBbiesiBJIeHUA NM«YpouHasi 1esiTeIbHOCTD) IIPUBJICUECHUE
Bubmnuorexa [JOK BHUMaHHA 00yJarOINXCs K IIEHHOCTHOMY aCIEKTy
Crpoenue u . M3y4aeMbIX Ha ypoKax IPEIMETOB, SIBJICHUN U
1.1 N 7 https://m.edsoo.ru/7f . N
CBOMCTBA BEIIECTBA 4181 COOBITHI, THUIIMUPOBaHUE 00CYKICHUH,
—Ce BBICKA3bIBAHUN CBOETO MHCHHA, BBIpaGOTKI/I CBOCTO
bubmmoreka 1IOK JIMYHOCTHOTO OTHOIIEHHS K U3y4aeMbIM COOBITHSAM,
1.2 | TenmoBbIe POIIECCHI 21 1 5 | https://m.edsoo.ru/7f | ssnenwsm, nuiam;
4181ce MPUMEHEHNE NHTEPAKTUBHBIX (OpM yueOHOI paboThI -
HAHTEJUIEKTYaAJIbHBIX, CTUM YJIUPYIOLIUX
Hroronopazneny 28 [I0O3HABATENbHYIO MOTUBALIMIO, UTPOBBIX METOAMK,

Pa3zgen 2.9/ekTpryecKue

U MAarHMTHbIC ABJICHUSA

?aHeKTqueCKHe Bbub6nuoreka [JOK
2.1 PALEL. 7 1 | https://m.edsoo.ru/7f
3apspKeHHBIE Tela U
N 4181ce
HMX B3aNMOJIENCTBUE e
ITocTOoAHHBINAIEKT) bubmuorexa LIOK
2.2 . P 1 7 | https://m.edsoo.ru/7f
NYECKUNTOK 20
4181ce
bubmmoreka LIOK
2.3 MarsuTHBIECSIBIICHUS 6 1 1. | https://m.edsoo.ru/7f
5 | 4181ce
DeKTpOMarHuTHAsAN Brbmaorexa LIOK
2.4 P 4 https://m.edsoo.ru/7f
HAYKIWA 4181ce
Wroromnopasneny 37
PezepBHOEBpEMs 3
OBUIEE KOJIMYECTBO
YACOB I10 68 3| 145

[NPOI'PAMME

JIICKYCCHI1, JaIOIINX BO3MOXKHOCTh MPHOOPECTU OMBIT
Be/ICHUSI KOHCTPYKTHBHOTO JIAJIOTa; TPYIIIOBOM
paboThI, KOTOpast YYUT CTPOUTH OTHOILICHUS U
JICUCTBOBATh B KOMAH/IE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIILICHUS;

no0yXIeHne o0yJarommxcs COOMI0IaTh HOPMBI
MOBEICHHMS, TIPaBHJIa OOIICHHS CO CBEPCTHUKAMU U
MeJarorndeCKUMH pabOTHUKAMH, COOTBETCTBYIOIINE
yKITaxy 001meo0pa3oBaTeIbHON OpraHu3alny,
YCTaHOBIICHHE U TIOAJCPIKKY JOOPOKENaTeTbHOM
aTMocQepsr;

OpraHM3aIfi0 HACTABHUYECTBA MOTHBUPOBAHHBIX U
IPYAUPOBAHHBIX 00YUAIOIIUXCS HAJl HEYCIIEBAIOIINMHU
OJIHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBLIMU
00pa30BaTENFHBIMU MTOTPEOHOCTSIMH, JAIOIIETO
00Y4aIOIINMCS COIHATIBHO 3HAYUMbIH OITBIT
COTPYAHUYECTBA M B3aMMHOM TTOMOIITH;
WHUIMAPOBAHKE U TIONICPKKY HUCCIICIOBATEIHCKON
JIESITETPHOCTH 00YJarOIINXCs, INIAHUPOBAHUE U
BEITIONTHEHUE WHINBUIYAIBHBIX U TPYITIOBBIX
MIPOEKTOB BOCITUTATEIEHOW HATIPABICHHOCTH.
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9 KJIACC

Ne i/

HanmMmenoBanue
pa3aeNoB U TEM
MPOTrpaMMbl

KonuuectBouac [DnexkTpoHHBIC

OB (undposeie)
00pa3oBaTeIbHBIEPECYPC

Bcero| KP |IIP

bI

[Iporpamma BociuTaHus

Pa3nen 1.MexannuyeckuesiBJeHUS

NM«YpouHasi 1eITeJIbHOCTbY»

MPUBJIICUCHUE BHUMAHUS 00YJaOIIXCS K
[IEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha
YpOKaX MPeMETOB, SBJICHUN U COOBITHIA,

WHUIUUPOBAHKUE O0CYKICHHIH,
BBLICKA3bIBAHMI CBOErO MHEHHUS,
BEIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3Y4aeMBIM COOBITHSIM,

SIBJICHUSIM, JIAIIAM;
MPUMEHEHNUE HHTEPAKTUBHBIX (OPM
yueOHOI pabOThI - MHTEIICKTYaIbHBIX,

CTUMYJIUPYIOIINX TO3HABATENBHYIO
MOTHUBAINIO, UTPOBBIX METOMUK,
JTUCKYCCHH, aroIuX BO3MOXHOCTh

MPUOOPECTH OIIBIT BEJICHUS

KOHCTPYKTHBHOT'O JTHANIOTa; TPYIIIOBO#
paboThI, KOTOpast Y4UT CTPOUTH

OTHOIIICHHS | ICHCTBOBATH B KOMAH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO

MBIIIJICHUSA
NMoOyXAeHHe 00y4atonXcsi COONI0ATh
HOPMBEI ITOBEICHNYS, TTpaBUJIa 06HleHI/I5[ co

Mexanudeckoe bubanoreka [IOK
1.1 IBWDKEHHUE U CIIOCOOBI 10 1 |https://m.edsoo.ru/7f41a4
€ro OIMCaHus ab
bubanoreka [IOK
1.2 BsauMopelicTBueTen 20 3 https://m.edsoo.ru/7f41a4
ab
bubmmoreka [JOK
1.3 3aKOHBICOXPaHEHHUS 10 3 bhttps://m.edsoo.ru/7f41a4
a6
Hroronopasaeny 40
Pa3zgen 2.MexanndyecKHe K0JI€0AHUS 1 BOJTHEI
Mexanndeckuekonedad bubmorexa [TOK
2.1 7 3 | https://m.edsoo.ru/7f41a
s
4a6
MexaHn4decKreBOIHEI bubmmorexa LIOK
2.2 35 ) 8 3 | https://m.edsoo.ru/7f41a
e 426
Hroronopasueny 15

CBEPCTHUKAMU U MEJarorndecKuMu
PabOTHHKAaMHM, COOTBETCTBYIOIINE YKIIaLy

Paznen 3.3J’leKTp0MaFHI/ITHOC 1M0JI€ U JICKT

OMArdMTHbIC BOJIHbI

00111e00pa30BaTENbHON OpraHU3allly,
YCTAHOBJICHHE U TOICPIKKY

oOpoXKenaTenbHOi aTMoc(hephbl;
OpraHM3aLHI0 HACTABHUYECTBA
MOTHBUPOBAHHBIX H 3PYIUPOBAHHbIX
00yYaIONMXCS Ha/l HEYCICBAIOIIUMU
OIHOKJIACCHUKAMH, B TOM YHCIIE C

0CcO0BIME 00pa30BaTEeIbHBIMU

MOTPEOHOCTSMH, JAFOIIETO 00 yYarOIIMCS

COIMAILHO 3HAYUMBIH OIBIT
COTPYAHUYECTBA M B3aMMHOM ITOMOIITH;
WHULUUPOBAHHUE U TTOIICPKKY
HCCIEA0BATEIBCKON ACITCIIBHOCTH

00yJaronumxcs, IJIaHUPOBaHUE U
BBINTOJTHEHUE MHNBUAYAIbHBIX U
TPYIIIOBBIX IPOEKTOB BOCIUTATEIbHON

HATIPaBJICHHOCTH.
MM«OcHOBHBIE IIKOJIbHBIE
AeJ1a».ydacTHe BO BCEPOCCHHCKUX
AKIUAX, TOCBSIICHHBIX 3HAYMMbIM

coObITHsAM B Poccun,
MUPE; TOPIKECTBEHHBIC MEPOIIPHUSITHS,

CBsI3aHHBIC C 3aBEpLICHHEM 00pa30BaHMs,
MepexoI0M Ha CIICIYIOIHI YPOBEHb

00pa30BaHus, CHMBOJIH3HUPYIOIINE
NpHOOpETEHNE HOBBIX COIMAIbHBIX
CTaTycoOB B 00pa3oBaTEIbHOMN

OpraHu3aliH, O0LIEeCTBE;IePEMOHUH
HaTrpakJIeHus (110 uToraMm yaeOHOTo
Mepro/ia, rofa) o0yJaromunXcs 3a y4acTHe

B )KU3HH O6pa?>OBaTCJ'H>HOI71 OpraHusaliyu,
JAOCTHIKCHHS B KOHKYPCax,
COPCBHOBAHMAX, OJIMMITMAAAX, BKJIAJd B
[Pa3BUTHC 06pa30BaTCJ'ILHOI71 OpraHu3saliyu,

?I;?:Tldp OMATHHTHO® bubmmoreka 1IOK
3.1 6 2 | https://m.edsoo.ru/7f41a
AJIEKTPOMAarHUTHEIE 436
BOJIHEI -
Uroronopazneny 6
Pa3zgen 4.CBeToBbIesIBJICHUSA
3aKOHBIpaCIPOCTPAHEHHT Eu6mrorexa LIOK
4.1 pacrpoctp 6 2 | https://m.edsoo.ru/7f41a
sICBETA
4a6
s bu6mmoreka LJOK
4.2 MHSBIH 6 3 | https://m.edsoo.ru/7f41a
OIITUYECKUETTPHOOPHI
4a6
Pasnoxenue Oenoro bubmorexa LIOK
4.3 3 2 | https://m.edsoo.ru/7f41a
CBETa B CITEKTP
4a6
Hroronopasneny 15
Paznena 5. KBaHTOBBICABJICHUA
Ucnyckanue u brubmuoreka LIOK
5.1 MOTJIOIIEHUE CBETA 4 1 https://m.edsoo.ru/7f41a4
aTOMOM a6
butmoreka IIOK
5.2 CtpoeHneaToMHOT Osi7pa 6 1 https://m.edsoo.ru/7f41a4
ab
bubnuoreka LJOK
5.3 SAnepHblepeaknuu 7 1 https://m.edsoo.ru/7f41a4
a6
Wroronopasneny
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CBOEH MECTHOCTH;
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Paznen 6.11oBTOpHTEILHO-000011AI0IIMITMOTYTb

H60Bg Opiilﬂe = bubmuoreka IIOK
6.1 ODOOLICHHE 9 2 | https://m.edsoo.ru/7f41a
COJICpIKaHUs Kypca
4a6

¢uzuku 3a 7-9 xnacc

Wroro no pazneny 9

OBHIEE KOJIMYECTBO 102 3 27

YACOB I10 ITPOTPAMME

Brinucka BepHa 29.08.202%’.1 B

JlupekTop MIKOIbI / s /' C.B.CneiBakosa/
Vnmb
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