MYHHUIMITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKJIEHUE
KIIMMOBCKASA CPE/IHAS OBIIEOBPA3OBATEJ/IBHAS IIKOJIA Ne3

AHHOTanus K pado4eil nporpamme
yueOHoro npeamera «®@usuka» ais 7-9 kiaccon

Pabouas nmporpamma yuebHoro npeamera «Pusnka» 00s3aTeNIbHON NpeAMETHON o0nacTu
«®Pu3nKay SBISETCS YacTblO OCHOBHOM 00pa3oBaTelNbHONM IMPOrpaMMbl OCHOBHOI'O OOIIETO
obpazoBanus (OOIl OO0O) MBOY Knumosckoit COILl Ne3, pa3zpaboTraHa B COOTBETCTBUH C
nyHkToM 32.1 ®I'OC OOO Ha ocHoBe DenepanbHON pabodeid mporpaMMbl 1O (U3KNKE U
peanuzyetcs 3 roga ¢ 7 mo 9 kiacc.

Pabouass mporpamma pazpaGoTaHa  yduTedeM (QU3UKM IIKOJBl C HCIOJIb30BAHUEM
«KoncTpykTopa paboumx mporpamm» caita «EauHoe conepskanue oOiiero oOpa3oBaHUsS» B
cootBercTBUM ¢ [lonoxeHuemM o pabouux mporpamMmax | OINpeAeseT OpraHU3aLUI0
o0pa3oBaTeIbHOM JAEATENBbHOCTH YuuTenst B MmIKojge no mnpeamery «®dusuka». Pabouas
MporpaMMa COJIEPKUT CIIEAYIOUINE CTPYKTYPHBIE SIIEMEHTHI:

-TIOSICHUTENbHYIO 3aIIUCKY;

-1IeNIi u3y4yeHus: yueOHoro npenmera «Pusnkay;

-coJiepkaHue yueOHoro npeamera «Dusukay;

-TUIaHUpYeMble Pe3yabTaThl (JINYHOCTHBIE, METaNPeAMETHBIE U IIPEMETHBIE);

-TeMaTUYeCcKoe IIJIaHHUpoBaHHe, CHOPMUPOBAHHOE C Y4ETOM  paboyeil MmporpaMMbl
BOCIIUTaHHS ¥ BO3MOKHOCTBIO Hcnoib3oBanus DOP/IIOP.

PabGouas mporpamma oOcyxkneHa Ha 3aceganuu [IIMO yuurteneil ecrecTBeHHO-
MaTeMaTHYECKHUX MPEMETOB IIKOJbI, MPUHATA PEIICHUEM IeAarornyeckoro coBera (IpoTOKOJ
Nel or 21.08.2023r.) yrBepskaena mpukazoMm mo MBOY Kimmosckoit COI Ne3 Nel13-K ot
21.08.2023r. B xauectBe wactu cozaepxkanus OOIT OO0

Ha ocHoBe manHOl mnporpammbl yuutenem paspadatsiBaetcsi KTII B cooTBeTcTBUM C
[TonoxenneMm o KaJeHIAPHO-TEMATUYECKOM IUIAHUPOBAHUU IO Y4eOHOMY MpEeAMETY, Kypcy,
moaymo. KTII paccmarpuBaercs Ha 3aceganuu [IIMO u cornacyercs ¢ 3amecturenem no YBP.

Beinucka
U3 OCHOBHOM 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

PABOYAJS ITPOI'PAMMA
yueOHoro npeamera «@u3uka»
AJis1 o0yyarommxcs 7 - 9 kiaccoB
(0a30BbIi YPOBEHBD)

CpoK peaau3zanuu 3 rojga

MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUsl COCTaBI€Ha Ha OCHOBE
MOJIOKEHUI M TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHON
nporpaMmel, npencrasieHHeIx B PI'OC 00O, a Tarke ¢ yuérom QenepanbHoil paboueil mporpamMMel
BocniuTanus 1 KoHuenuuu npenopaBanus yueOHoro npeamera «Pusuka».

Conep:xaHue nporpamMmbl 1O (H3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH OOYYalOLIMXCSl M OpPraHU3alMi0 M3y4deHHs (U3MKM Ha JeSTeNbHOCTHOM ocHoBe. B
nporpaMMe 1o (pu3MKe YYHUTBHIBAIOTCS BO3MOMKHOCTH y4eOHOro HpeAMeTa B peaju3aluu TpeOOBaHHMA
OI'OC OO0 K mnmaHUpyeMbIM JIMYHOCTHBIM M METAIpPEAMETHBIM pe3yibTaTaM OOyYeHHs, a TaKxKe
MEKIPEAMETHBIE CBS3U €CTECTBEHHO-HAayYHBIX YYEOHBIX INPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIEro
o0pa3oBaHUsI.



[IporpaMma o ¢u3KMKe yCTaHABIMBACT paclpenelieHne yueOHOro MaTepuana mo rogam o0y4eHus
(mo xmaccam), mpemaraeT MPUMEPHYIO MOCIEN0BAaTENbHOCTh M3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHA IPEAMETHOTO COAEPKAaHUS U y4ETe BO3PACTHBIX 0COOEHHOCTEH 00ydJaromuXxcs.
[IporpamMma mo ¢usuke paspaboTaHa ¢ LENbIO OKAa3aHUS METOAMYECKOH IOMOINM YYHTENO B
CO3JaHUU pabouell MporpamMMsl Mo y4eOHOMY TpEAMETY.
Ousnka SBISETCS CHUCTEMOOOPa3yIOIMM JUIi E€CTeCTBEHHO-HAYYHBIX YYEOHBIX MpPEAMETOB,
MMOCKOJIbKY (PH3UYECKUE 3aKOHBI JIGKAT B OCHOBE IIPOIICCCOB U SIBJICHUH, M3y4aeMbIX XUMHUECH, ONOJIOTHEH,
acTpoHOMMeH M (u3MyYecKol reorpaduel, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
MpeaocTaBisieT HanOoee sICHbIe 00paslbl IPUMEHEHHS HayYHOTO METO/a MO3HAaHMS, TO €CTh CIoco0a
MOTY4EHHs IOCTOBEPHBIX 3HAHUN O MHPE.
OnHa U3 TaBHBIX 337124 Gu3ndeckoro oOpa3oBaHus B CTPYKType 001Iero oopa3oBaHusi COCTOUT B
(hopMHPOBAaHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH M HHTEpEca K HayKe Y 00yJalomnXcs.
Uzyuenne ¢u3uku Ha  0a30BOM  ypOBHE MpelmonaracT  OBJIaJeHUE  CICAYIONINMHU
KOMITETEHTHOCTSIMH, XapaKTEePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!
®  Hay4YHOOOBSCHSTHSIBICHHUS,
®  OICHMBATh M IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;
®  HWHTEPIPETHPOBATH JAHHBIC M MCIIOJIb30BATh HAYYHBIE JI0KA3aTeIbCTBA ISl TOTY4EHHsI BEIBOJIOB.
Henun u3ydenust pu3nku Ha ypoBHE OCHOBHOTO 00IIero o0pazoBaHus onpezaeneHsl B KoHnennnn
npenojaBanus ydeOHoro mnpenmera «®usmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanny, peaqu3yONIMX OCHOBHBIE 00IIe00pa3oBaTeNbHbIC MPOrPaMMbI, YTBEPKIEHHON peleHrneM
Komnernn MunncrepcTBa mpocBemienus Poccuiickoit @eaepannu (mpotokon ot 3 gekadbps 2019 r. Ne
[1K-48H).
Hennuzyyenusipu3nku:
® NpUOOpETEeHHE MHTEpEeca U CTPEMIICHHs 00yJaroIUXCsl K HAYYHOMY U3YUEHHIO TIPUPOJIBI, PA3BUTHE
WX UHTEUIEKTYIBHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TIPEICTABICHUNA O HAYYHOM METOZAC TO3HAHUS W (OPMHUPOBAHHE HCCIICIOBATENHCKOTO
OTHOIIEHUS K OKPYAIOIINM SBIICHHIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3ydeHHS OCHOB CTPOCHUS MAaTEpUU H
(dyHIaMEeHTaIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE NPEACTABICHUN O pONU (HUIUKU JUTSL PA3BUTHS JIPYTUX SCTECTBEHHBIX HAYK, TEXHUKU
¥ TEXHOJIOTHIA;

® pa3BUTHE IMPEICTAaBICHN O BO3MOXHBIX cepax Oyaymiell mpodecCHOHANBHON eaTenbHOCTH,
CBSI3aHHOM ¢ (PM3UKOI, MOATOTOBKA K JabHEUIIEMY OOyUEHHIO B 3TOM HAIIPABIICHHH.

JocTmkenne 3TUX 1enell mporpaMMbl 1o (H3WKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUS
obecrieynBaeTcs perneHneM CIeIyIonX 3a1a4.

e mpuoOpeTeHHWEe 3HAHWK O JUCKPETHOM CTPOEHWUHM BEIIECTBA, O MEXAHWYECKUX, TEIJIOBHIX,
JIEKTPUIECKHUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e mpuoOpeTeHMe YMEHHIl ONUCHIBATH W OOBACHATH (U3MYECKHE SBICHHUA C WCIIOIH30BAaHUEM
MOJIY4ECHHBIX 3HaHUU;

e OCBOGHHE METOJOB pEHIeHHs] MPOCTEHIINX pPACYETHBIX 3a7ad C HCIONB30BaHUEM (HU3HUECKUX
MoJieneil, TBOPUYECKHUX U MPAKTHKO-OPUEHTHPOBAHHEIX 33744,

® pa3BUTHE YMEHHUI HAOIOATh MIPUPOTHBIC SIBICHUS W BBHIOIHATH OMBITHL, JJAOOPATOpHBIE paOOTHl U
AKCIIEpUMEHTAIIbHEIE NCCIIEIOBAHUS C HCIIOIB30BaHUEM N3MEPHUTENBHBIX TPHOOPOB;

e ocBOeHHE MPUEMOB paboThl ¢ WHpopMaImeld (PU3NIECKOro CoAaepKaHus, BKIOYas HH(OOPMAITHIO O
COBPEMEHHBIX JOCTIKEHUSX (PU3UKH, aHAJM3 ¥ KPUTHUYECKOE OIIEHUBaHWE MH(POPMAIINH;

® 3HaKOMCTBO coO cdepamu MPo(HEeCCHOHATBHON JEATENbHOCTH, CBS3aHHBIMA C (GHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTIKEHUSIX (PU3HUECKOi HAYKH.

Ha uzyuenue ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs OTBOIAHTCS
238 gacoB: B 7 kiacce — 68 gacoB (2 yaca B Hemenmo), B 8 kiacce — 68 gacoB (2 yaca B Henemo), B 9
KJ1acce - 102 gaca 3 gaca B HEZICITIO).
[Ipemmaraemprii B mporpamme 10 (¢U3MKE TepeueHb JIaOOpPaTOPHBIX pa0OT ¥  OMNBITOB HOCHUT
PEKOMEHIATENbHBIM XapakTep, YUUTeNb JiefaeT BBIOOp MPOBEACHHUs JIA0OPAaTOPHBIX paboT M OIBITOB C
yu€TOM MHIUBUAYAJIBHBIX OCOOEHHOCTEH O0OydYarommxcs, CHHCKa O3KCIIEPUMEHTANbHBIX 3aJaHui,
MpeAaraeMpiX B paMKax OCHOBHOI'O TOCYIapPCTBEHHOTO SK3aMeHa 10 (U3HKE.

COAEPKAHHUE YYEBHOI'O IPEJJMETA
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Pazpnen 1. ®usuka u e€ poJib B MO3HAHUM OKPY:KAIOLIEro MUpAa.

®dusuka — HayKa o npupoje. SABnenus npupoasl. PuU3nyecKue ABICHUS: MEXaHUUYECKUE, TEIJIOBBIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIC.

dusnueckue BenuunHbl. M3mepenne Gusndeckux BennduH. Ousnyeckue npuodopsl. [lorpemHocts
u3MepeHuid. MexiyHapo/iHasi CUCTeMa €IMHHII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKHW H3y4dalOoT NPHPOAy. EcTecTBEHHO-HAay4dHBIH METOJ
MO3HaHMs: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMKEHHE THUIIOTE3, SKCICPUMEHT II0
MpoBepKe THIOTe3, OOBsicHeHWe HabOmogaeMoro siBieHUs.  OnucaHueDU3NYSCKUXSABICHUNH  C
MOMOUIBIOMOIETIEH.

Hemoncmpayuu.

1. MexaHquCKHe, TCIIOBBIC, SJICKTPUYCCKHUE, MAI'HUTHBIC, CBETOBLIC ABJICHUSA.
2. ®uznyeckue MpuOOPHI U MPOLIEAYpa MPSMBIX U3MEPEHHH aHAIOTOBBIM U IU(PPOBBIM TPHUOOPOM.
Jlabopamopusiepadomel u onvimol.
OnpezeneHue HEeHbI JeJICHHS KaIbl U3MEPUTEILHOrO MPrUoopa.
N3mepennepaccTosHui.
Uzmepenne 00bEMa )KUAKOCTH U TBEPAOTO TENA.
OnpenenenrepazMepOBMaJIBIXTEN.
I/ISMCPCHI/IC TEMIIEPATYPHI ITPH ITOMOINH KUAKOCTHOI'O TCPMOMETPA U JaTYUKA TEMIIEPATYPHI.
IIpoBenenue wucCIEMOBAaHUS IO TPOBEPKE THUIOTE3BI: MAIBHOCTH IMOJIETA IMApUKa, ITYIIEHHOTO
TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIbINe BEICOTA MTyCKa.
Pa3pen 2. [lepBoHayaibHbIe CBEIEHUSI 0 CTPOEHUH BelleCTBA.
CTpOGHI/Ie BEIIECTBA: aTOMBI U MOJICKYJIbI, UX Pa3MEpPHI. OHBITBI, JOKa3bIBAOIUE JUCKPETHOC
CTpOEHHE BEIIeCTBa.

JBmkenue dactuil BemecTBa. CBsA3b CKOPOCTH JIBIDKECHUS YACTHI ¢ TEMIIEpaTypoil. bpoyHOBCKOE
NBIDKEHHE, MU y3us. BaanMoneiicTBre YacTull BelecTBa: MPUTSHKEHUE U OTTAIKHBAHUE.

ArperatHble COCTOSHHS BEIIECTBA: CTPOEHUE Ta30B, XKUAKOCTEH W TBEPABIX (KPHUCTATLUTUYECKUX )
Ten. B3aumMocBS3p MeEXIOy CBOWCTBAMH BEIIECTB B pa3HBIX AarperaTHBIX COCTOSHUAX H X
ATOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHHN BOJIBI.

Hemoncmpayuu.

1. HaOGmronenneOpoyHOBCKOTOIBHIKEHUSI.
2. Hao6moaenuenuddysuu.
3. HaGmonenue sBneHnH, OOBSICHIIONIMXCS MPUTSHKEHUEM HITH OTTATKHUBAHUEM YaCTHIL BEIECTBA.
Jlabopamopuviepabomot u onvimel.
Orenka mraMeTpa aToMa METOAOM PSIOB (C UCIOb30BaHNEM (oTorpadii).
OMBITEI TT0 HAOTIOACHHIO TEIIOBOTO PACITHPEHHS Ta30B.
3.  OmBITHI 0 OOHAPYKEHUIO ISHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUSI.

Paznen 3. /IBukeHue u B3auMojieiicTBue TeJl.

Mexanuueckoe IBHKeHUE. PaBHOMepHOe M HepaBHOMepHOe ABmxkeHue. CkopocTe. CpenHsis
CKOpOCTB TP HEPaBHOMEPHOM ABIKEHUU. Pacu€r myTu 1 BpeMeHH IBUKESHHUS.

SBnenue mHepuuu. 3aKOH MHEpUUH. B3aumopelcTBue Tel KaK NPUYMHA HU3MEHEHHUS! CKOPOCTH
IBIOKEHUs Teln. Macca kak Mepa HWHEpTHOCTH Tena. lImorHocTs BemecTBa. CBS3p IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eUHUIIE 00BEMA BelIeCTBa.

Cuiia Kak XapaKTepuCTHKa B3aumozaectBus ten. Cuna ympyroctd U 3akoH ['yka. M3mepenue
CHJIBI C TIOMOIIBIO JWHAMOMeTpa. SIBiieHWe TATOTeHHS M cuia TsokecTd. CHila TSHKeCTH Ha JIPYTHX
miaHerax. Bec Tema. HeecomocTs. CroXeHHE CHJI, HAIOpaBIEHHBIX 110 OJHOW IPSIMOM.
PaBropelicTByromas cwin. Cuna tpenus.. TpeHue CKOJIBKEHUS W TpeHHe MOKOA. TpeHre B MPHUpOIe U
TEXHUKE.

Jemoncmpayuu.
HaGmmoieHneMexaHnaecKoroIBUKSHHSITENA.
N3meperneckopoCTUIIPSIMOITUHEHHOT O/IBFKEHUS.
HaGumroienviessBieHUSTMTHEPITHH.

HaGuroienrie n3aMeHeHus CKOPOCTH MPU B3aUMOJICHCTBHH TEIL.
CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TeJl.
CnoxeHue cuil, HalpaBJIEeHHBIX IO OAHON TPSIMOM.

Jlabopamopusviepabomul u onvimol.
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Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABHMIKEHUS (IIApUKa B KUAKOCTH, MOJAEIH SJIEKTPUUECKOTO
ABTOMOOWMJIS M TaK JaJiee).
Omnpenenenne cpeaHeil CKOPOCTH CKONBXEHHUs! OpyCcKa WM [MIapUKa 10 HAKIOHHOHW TJIOCKOCTH.
OmnpeneneHneruIoTHOCTUTBEPAOr OTENa.
OmnBITHI, JEMOHCTPUPYIOIIIE 3aBUCUMOCTD PacTsDKeHUs (JedopMaliin) NpY>KUHBI OT MPHIOKEHHON
CHJTBL.
OHI)ITI)I, ACMOHCTPUPYIOINHE 3aBUCUMOCTL CHUJIBI TPCHUSA CKOJIBKCHUA OT BECa TEIa UM XapaKTepa
COIPUKACAIOIIUXCS IIOBEPXHOCTEN.

Pa3nen 4. JlaBjieHue TBEPABIX TeJ, sKMAKOCTEH U ra3oB.

Hasnenue. CrocoObl yMEHBIICHHMsS W YBEIWYCHHUs JaBicHus. JlaBieHue rasa. 3aBHCUMOCTh

JaBJieHUs ra3a OT o0b&Ma, Temmeparypwl. llepemaya namieHus TBEPABIMH TelIaMH, XHIKOCTAMU H
razamu. 3akoH Ilackamsa. [THeBMaThueckue MamIMHBL 3aBUCHMOCTH JABIICHUS >KUIKOCTH OT TIIyOUHBI.
I'mapocraruuaeckuii mapagokc. Coobmaromuecs: cocyasl. [ mapaBIuIeckine MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [[pUdHHBI CylIeCTBOBAaHUS BO3IYIIHOW O0ONOYKU

3emaun. Omnwit Toppuyern. H3mepenue aTMochepHOro aaBiieHHsS. 3aBHCHMOCTh aTMOC(HEPHOro
JIaBJICHHS OT BBICOTHI HaJl ypoBHEM Mops. [IpnOops! aiist u3mMepeHust aTMocepHOro IaBiIeHHS.

JeiicTBrE XUIKOCTH U Ta3a Ha NMOrPYXEHHOE B HUX TeNO. BrITamkuBaromas (apXxumMenoBa) cuia.

3akoH Apxumena. [lnaBanueren. BozmyxonnaBanue.
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Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUA T'a3a OT TEMIIEPaTypHl.
[lepenava naBieHUs )KUIKOCTHIO M Ta30M.
Coo0m1aromuecsiCoCy/Ibl.
I'mapasnnueckuiinpecc.
[IposiBneHuneneiicTBUsIaTMOCH EPHOTOJABIICHUS.
3aBUCHMOCTb BBITAIKHBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOM YaCTH TENIa ¥ INTOTHOCTH YKHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOH )KUIKOCTH.
VYcnoBue IIaBaHMs Tel: IUIABAHUE WIM IOTPYKEHUE T B 3aBUCHUMOCTHM OT COOTHOILIEHUS
IJIOTHOCTEH Tesa U KUAKOCTH.
Jlabopamopuuviepabomot u onvimel.
HccenenoBanwe 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTpy>KEHHOM B KUAKOCTh YaCTH Tea.
OmpenerncHue BHITAIKHUBAIONICH CHITBI, IEHCTBYIOINIEH Ha TEI0, MOTPYKEHHOE B )KUIKOCTE.
IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHUJIBI, AEUCTBYIOIIEH Ha TEIO B KHUJKOCTH, OT MAcChl
Tena.
OnBITH, AEMOHCTPHUPYIOIINE 3aBUCHMOCTDh BBITAIKWBAIONIEH CHIIBI, ACHCTBYIONIEH Ha TEIO B
XKUAKOCTH, OT 00BEMa MOTPYKEHHOH B )KUIKOCTh YaCTH Teja U OT IIIOTHOCTH JKUIKOCTH.
KoHcTpynpoBaHue apeomeTpa Uil KOHCTPYHUPOBAaHHE JOAKU U ONPEAeNICHUE €€ Ipy30H0abEMHOCTH.
Pa3zpgen 5. PaGoTa 1 MOITHOCTB. JHEpPrusl.
Mexanundeckas padbora. MONIHOCTS.
[IpocTele MexaHW3MBI: phIYar, OJOK, HAKIOHHAs IUIOCKOCTh. l[IpaBWio paBHOBecHs pbIdara.

[IpumeHnenue mpaBmiia paBHOBECHS phrdara K OJNOKy. «3omotoe mpaBmio» MmexaHuku. KIIJ mpocteix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanndeckas >Heprus. KnHeTnueckas u moTeHIMaidbHas sHeprus. lIpeBpamienne ogHOro BHUa

MEXaHUYECKOU SHEPTUH B IPYrod. 3aKOHCOXPAHEHUSIIHEPTUU B MEXaHUKE.

Jemoncmpayuu.
1. IIpumepHIIpOCTHIXMEXaHU3MOB.
Jlabopamopuviepabomul u onvimol.

1. Omnpenenenue paboTbl CHUJIBI TPEHUS HPU PaBHOMEPHOM JBIKEHHHM Tella IO TOPHU3OHTAIBLHON
MTOBEPXHOCTH.

2. HccnenoBaHueycioBUpaBHOBECHAPBIYAra.

3. MHzmepenune KI1/l HaKIIOHHONTIIOCKOCTH.

4. H3yueHue 3aKOHA COXPaHEHUS MEXaHUUYECKOH YHEPTUU.
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Pa3nen 6. TensioBble AIBJICHHS.



OCHOBHBIC TOJOXKEHUS MOJEKYISIPHO--KHHETUUYECKOM TEOpUM CTpOEHHUsl BellecTBa. Macca u
pasMeppl  aTOMOB M MOJIEKYIL OneITel,  TOATBEPXKAAIONINE  OCHOBHBIC  IOJIOKCHUS
MOJICKYISIPHO-KMHETUYECKON TEOPHUHU.

Mogenu TBEPAOrO, XHUAKOIO M Ta3000pa3HOTO COCTOSHUHN BellecTBa. Kpucrammmueckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Tra3oB, JKUAKOCTEH W TBEPIBIX TEI HAa OCHOBE IOJOXKCHUU
MOJIEKYJIIpHO--KHHEeTHYeckoi Teopuu. CMaunBaHUE U KaWUIApHBIE SBJIEHUS. TennoBoe pacmupeHue u
cKartue.

Temneparypa. CBsi3b TEeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOI'O IBHIKCHHUS 4YaCTUIl. BHYTpeHHsS
sHeprusi. CriocoObl M3MEHEHHs] BHYTPEHHEH JHEPrHH: TEIulonepeadya W coBepllieHne padoThl. Buisl
TEIUIONepeaayu: TeMIOMPOBOAHOCTh, KOHBEKIIUS, U3ITydEeHHE.

KonuuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BellecTBa. TeIO00OMEH U TEIJIOBOE PAaBHOBECHE.
VYpaBHenue TtemoBoro OanaHca. [lnaBneHne W OTBepAE€BaHUE KPHUCTAIUIMYECKUX BEIECTB. Y eTbHAS
Terora 1aBieHus. [lapooOpasoBanme u kouaeHcamus. Mcmapenue. Kumnenwe. YienbHas Teriora
napoo0pa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(HEPHOrO JIaBJICHHUS.

Bnaxnocts Bo3yxa.

OHeprus TOIUIMBA. Y IeNbHas TEMJIOTa CrOPaHuUs.

[puniummner padotsl TemioBbix Apurateneit KIIJ| teroBoro asuratens. TermioBble IBUTATEIH U
3aIuTa OKpY>KaroIei cpeabl.

3akon COXpaHCHUA U IPEBPAILLICHUA DHEPTUU B TCIIJIOBBIX MPOIECCaAX.
Hemoncmpayuu.
Ha6101eH1e0p0yHOBCKOT OIBHIKECHHSI.
Ha6monenuenuddysum.
Habmonenne siBieHU CMaYUBaHUS W KaMIDISIPHBIX SIBIICHUM.
HaburoieHmerenioBoropacmpeHnsaTen.
N3menenne JaBJICHUW ras3a IIpyu U3BMCHCHUHN 06’béMa 1 Harp€BaHWH HUJIN OXJIAXKJICHHUU.
[IpaBuman3MepeHusTeMIepaTypebl.
BuasiTeronepenayu.
OXJTaXICHU TP COBEPITICHUUPAOOTHI.
Harpesanue npu coepiiieHnn paboThl BHEITHIMH CHUJIAMH.
0. CpaBHEHHUETEIIIOEMKOCTEHPA3TMYHBIXBEIIIECTR.
1. HaGumoneHueKkueHus.
2. HabGnroieHre MOCTOSTHCTBA TEMIIEpaTyphl MTPH TUIABJICHUH.
3. MoJeuTerIoBbIX IBUTATEICH.
Jlabopamopuviepabomot u onvimel.
OnBITHI 110 0OHAPYKEHUIO JEHCTBHSI CHUJI MOJIEKYIIIPHOTO TIPUTSKEHHSL.
OMnBITHI 11O BRIPAIIMBAHIIO KPHUCTAIIIOB TTOBAPEHHOM COJIH WJIH caxapa.
OnBITHI 110 HAOITIOIEHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TeEIL.
Onpenenenrie qaBiIeHUs BO3AyXa B OaJIOHE IITTPHIIA.
OnBITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTh NABIICHHS BO3[yXa OT €ro o0béMa M HarpeBaHUS WA
OXJTXKICHUS.
[IpoBepka TUMOTE3BI JIMHEHHON 3aBUCHUMOCTH JIMHBI CTOJMOWKA YXUAKOCTH B TEPMOMETPUYECKOM
TPYOKE OT TeMITepaTyphbl.
7. HaGmonenne w3MeHeHWs] BHYTPEHHEW SHEPrHH Tena B pe3yibTaTe TeIuIonepenadn u padoThl
BHEIIIHHUX CHIL.
Hccnenosanue sBieHUs TEMI000MeHa TP CMEITUBAHUH XOJIOJHON M TOPSYEH BOJIBL.
9. Onpenenenrie KOIWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOH TIIPH TEIIOOOMEHE C HarpeThiM
METAJUTHYECKUM IMITHHIPOM.
10. OnpeneneHneyneabHONTEILTIOEMKOCTHBEIIECTBA.
11. WccnenoBaHUENpOIIeCCANCIIAPEHHUS.
12. OnpeneneHneoTHOCUTENFHOWBIAKHOCTHBO3/yXa.
13. Omnpenenenre yIenbHON TEIUIOTH TUTABICHUS JIBAA.

Paznen 7. dinekTpryecKkne H MATHUTHBIC SBJICHUS.

OnexTpusanus Tel. JIBa poaa sleKTpUUYEeCcKUX 3apsaoB. B3auMonaelicTBre 3apsKEHHBIX Tel. 3aKOH
Kymnona (3aBUCMMOCTH CHIIBI B3aMMOJEHCTBUS 3apSHKEHHBIX Tl OT BEIMYUHBI 3apSAJI0OB U PACCTOSIHHS
MEXKIY TelIaMu).

Onektpuueckoe mone. Hampsx€HHocTh anekTpuyeckoro mons. Ilpunmun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KAaYeCTBEHHOM YPOBHE).
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Hocutenn snektpuueckux 3apsmoB. DIeMEHTapHBIN 3iekTpuueckuii 3apsa. CTpoeHue aToma.
[IpoBoAHMKH W TUATEKTPUKH. 3aKOH COXPAHEHUS SJCKTPHUECKOT0 3apsia.

OnekTpuyeckuil TOK. Y CIOBHS CYIIECTBOBAHUS DJIEKTPHUECKOrO TOKA. VICTOYHWKH MOCTOSHHOTO
ToKa. JIeHCTBUS DIIEKTPUYECKOTO TOKAa (TEMIoBOE, XWMHYECKOE, MAarHUTHOE). DIIEKTPUYECKUH TOK B
KHUJIKOCTSIX U Tazax.

OnexTtpudeckas 1enb. Cuna Toka. DJeKTpuueckoe HampspkeHue. ColpoTHBIIEHHE MPOBOIHUKA.
VYaenbHoe comporuBieHue BemiecTBa. 3akoH Owma s ydactka 1nenu. [lociemoBarensHoe U
napasieibHOe COeJMHEHIE TPOBOHUKOB.

Pabora m MOIIHOCTH 3MeKTpHUecKoro Toka. 3akoH JIkxoyns—JleHnma. Dnekrpuyeckue LENH M
MOTPEOUTENN dIIEKTPHUECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTosiHHbIE MarHUTHl. B3anMoaeiicTBHE MOCTOSHHBIX MarHUTOB. MaruuTHoe none. MarHutHoe
nosic 3eMJIM M €ro 3HaueHue i >ku3Hu Ha 3emsie. OmbIT Dpcrena. MarHUTHOE TOJIE DIIEKTPHIECKOTo
TOKa. HpI/IMeHeHI/Ie QJICKTPOMArdiuTOB B TCXHUKE. HeﬁCTBHe MAarauMTHOI'O IoJid Ha IMPOBOAHUK C TOKOM.
DJeKTpOoABHUTaTENNb IOCTOSHHOrO TOKa. Mcrons30Banne AIeKTpOABUTATENCH B TEXHUYECKUX YCTPOMCTBAX
W Ha TpaHCIIOpTe.

Omnbitel @apanes. SBienue snekTpoMarHuTHON wHAyKImK. [IpaBuio JleHmna. DnekTporenepartop.
Croco0bl TOJYYCHHUS SJICKTPUUECKON SHEPruu. DJIEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTHH.

Hemoncmpayuu.
ONEKTpU3aAHITE.
JIBa pojia DIIEKTPUYECKHX 3aps/I0B ¥ B3aMMOJISHCTBUE 3aPSHKEHHBIX TeEJl.
YeTpolicTBO U IEHCTBUEAIEKTPOCKOIIA.
ONeKTpOoCTaTHIECKASIMH Ty KIIHSL.
3aKOHCOXPaHEHHUSDIEKTPHUYECKUX3APSITIOB.
IIpoBOHUKY U JUAIIEKTPUKH.
MonennpoBaHHe CHIIOBBIX JIMHUH IEKTPHIECKOTO OIS
N CcTOYHUKNTIOCTOSSHHOT OTOKA.
JefcTBUSARIEKTPUYECKOTOTOKA.
0. DNEKTPUUECKUIUTOK B KHJIKOCTH.
1. T'azoBEIHipa3ps.
12. VzaMepeHuecIIbITOKaaMIIepPMETPOM.
13. MzMepeHunesnekTpuIecKOrOHaPsKEHUIBOIBTMETPOM.
14. PeoctaT 1 Mara3mHCOIPOTHBIICHUH.
15. BzanMoneicTBHeOCTOSHHBIXMarHATOB.
16. MonenrpoBaHre HEBO3MOXKHOCTH pa3/ielIeHHsI TOFOCOB MarHUTa.
17. MopenupoBaHuEe MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MarHUTOB.
18. OnsITOpcreaa.
19. MaruuTHOECMONIETOKA. DIEeKTPOMArHHUT.
20. JleticTBE MarHUTHOT'O TIOJISI HA TIPOBOTHUK C TOKOM.
21. DAeKTpONBUTATENBIIOCTOSTHHOT OTOKA.
22. VccnenoBaHUESBICHASAIEKTPOMATHUTHOMMTHTYKITHH.
23. Onwrrei®apanest.
24. 3aBECUMOCTb HaNPaBIICHHsI HHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3HUKHOBEHHUSI.
25. DAeKTpOoreHepaToprnoCTOSTHHOT OTOKA.

Jlabopamopuviepabomul u onvimol.
OnBITH 110 HAOIOIEHUTO JIEKTPU3ANNHT T HHIYKIIHEH U IIPU COMPUKOCHOBEHHUH.
HccnenoBanne neficTBUS DIIEKTPUYECKOTO TIOJIS HAa MPOBOHUKH U AUSJIEKTPUKH.
COopxka u mpoBepka padOThI AIEKTPHUIECKON IEMH TOCTOSHHOTO TOKA.
W3mepenre u perynupoBaHue CHIIBI TOKA.
W3mepenne u perynmpoBaHHEHATIPSKEHIS.
HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, UIYIIETO Yepe3 PE3UCTOp, OT CONMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE.
7. OmbITbl, AEMOHCTPUPYIOUIME 3aBUCHMOCTH 3JEKTPUUYECKOIO COMPOTHBIICHHUSA MPOBOAHUKA OT €ro

JUTMHBIL, TUIOIAAM ONEPEYHOro CEYeHUs 1 MaTepraa.

8. IIpoBepka mpaBuia CIOXKEHUS HANIPSLKEHUH IPH M1OCIEJ0BATEILHOM COSTMHEHNH IBYX PE3UCTOPOB.
9. IlIpoBepka mpaBuia AJsl CUIIBI TOKA IIPU MAPAJUIETEHOM COSIMHEHUH PE3UCTOPOB.
10. Onpenenenne pabOThI MEKTPUIECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

RBPBowoo~No~wNE
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11. OmnpeneneHue MOITHOCTH ANEKTPUIECKOTO TOKA, BBIACTSIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UAYLIETO Yepe3 JaMIIOUKY, OT HalPSYKeHUsT Ha HEu.

13. Onpenenenue KII/] narpesatens.

14. VccnenoBanne MarHUTHOTO B3aMMOJICHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. Mzyuenne MarHuTHOTO TOJISI IOCTOSTHHBIX MarHUTOB MPH UX O0bEANHEHNUHU U Pa3/ieliCHHH.

16. HccnenoBanue neicTBUS MEKTPHUECKOrO TOKA HA MATHUTHYIO CTPEIKY.

17. OnsIThI, IeMOHCTPHPYIOIINE 3aBUCHMOCTh CHJIBI B3aMMOJICHCTBUS KATYIIKH C TOKOM W MarHuTa OT
CHJIBI TOKA M HAIIPABJICHHUS TOKA B KaTYIIKE.

18. Nzyuenne aelcTBUS MAarHUTHOTO TOJIS HA MMPOBOJHHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue paboThl SIEKTPOIBUTATENS.

20. Msmepenue KII/l anexkrpoaBUraTebHONYyCTaHOBKH.

21. OnpITE MO KCCIEOBAHUIO SBICHUS 3JCKTPOMATHUTHOW HMHIYKIMH: HCCIENOBaHWE W3MEHEHUI
3HA4YCHUS U HANPaBIICHUsI UHTYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannueckue siBJIeHUS.

Mexanndeckoe mABIKeHHE. MarepuanpHas Touka. Cuctema orcuéra. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JIBMKEHUA. PaBHOMEpHOE NpsiMOJIMHEIHOE JBUKEeHHE. HepaBHOMEpHOE NPSIMOJIMHENHOE
JABUXXCHHC. Cpe)IHSISI 1 MTHOBC€HHAas CKOPOCTH TEJa IPpHU HEPABHOMEPHOM JIBUKCHUU.

Yckoperne. PaBHOyckOpeHHOe TpsiMOiIMHEHHOe pABmxkeHue. CBoOomHoe mameHue. OTMBITHI
lanunes.

PaBHOMepHOE nBHKEHME 1O OKpyKHOCTH. Ilepmon m wactota oOpamienns. JluHeliHas u yrioBas
ckopoctu. LleHTpocTpeMuTensHOe YCKOPEHHE.

IlepBriii 3akoH Herorona. Bropoii 3axkoH Herotona. Tperuit 3axkoH Heroortona. Ilpuniun
CYNEPHO3ULIUN CUIL.

Cuna ympyroctu. 3akoH ['yka. Cuma TpeHUs: cuia TPEHUS CKOJNBXKCHHSI, CHJIa TPEHUS IIOKOS,
JIpyrue BUIbl TPEHHUS.

Cuia TsHKeCTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHUE CBOOOIHOrO TaJieHWs. JIBHKeHne
maneT Bokpyr Conana. IlepBas kocMudeckasi CKopocTb. HeBecoMoCTs M TIeperpy3KH.

PaBHoBecne MaTepmanbHON TOUkH. AOcomroTHO TBEpHOE Tenmo. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TsokecTH.

Nmmynec Tema. W3meneHnwme wMiynsca. MMmynbe cuimbl. 3aKOH COXpaHEHHS HMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanndeckas pabota M MOIIHOCTh. PaboTa cui TshKecTH, ynpyroctH, TpeHus. CBS3b SHEPTHH U
pabotsl. [loTennnanpHast SHEPTHUS TeNa, MOIHATOrO HAJl MTOBEPXHOCTHIO 3eMin. [loTeHnanbHas sHepris

cxKaTou MpY>KUHBI. Kunernueckas SHEprus. Teopema 0 KHUHETUYECK O SHEPTUHu.
3aKOHCOXPaHEHUIMEXaHHYECKONIHEPT UH.
Jemoncmpayuu.

1. HaGmoaenue MexaHHUECKOTO IBUIKECHHSI Tella OTHOCUTENBHO Pa3HbIX TEN OTCUETA.

CpaBHeHHE TIyTeH W TPaeKTOPUMN JBHIKEHHUS OJHOTO M TOrO K€ Tella OTHOCHTEIBHO Pa3HBIX Tel
OTCUYéra.

H3MepeHre CKOPOCTH U YCKOPEHUS TIPSIMOIMHEHHOTO JBHKCHHUS.
HccnenoBaHrenpru3HakoBPaBHOYCKOPEHHOT OIBHIKCHU .

HabntoeHre ABHIKCHUS TeNa MO OKPYKHOCTH.

HabnroneHre MexaHWUYECKHX SIBICHHM, MPOMCXOAANMX B cucteMe oTcuéra «Temexka» mnpu e
PaBHOMEPHOM M YCKOPEHHOM JIBH)KCHHY OTHOCUTEIBHO KaOWHETa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHHS TelNa OT MacChl TeNla M ISHCTBYIOMIEH HA HETO CHITHI.

8. HaGumoeHne paBeHCTBA CHJT TTPU B3aUMOJICHCTBUU TEI.

9. U3meHeHue Beca Tesa MPU YCKOPEHHOM JIBHIKCHUH.

10. Tepenaya uMmynbca NPH B3aUMOJICHCTBUH TEI.

11. TIpeoOpa3oBaHus SHEPTUHN MPH B3AUMOJICHCTBUH TeEI.

12. CoxpaHeHune UMITYJIbCa TIPY HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue UMITyJIbca TIPpY a0COIIOTHO YIIPYrOM B3aUMOICHCTBUY.

14. HabntoneHrepeakTHBHOT OJIBUYKCHHUSL.

15. CoxpaHeHne MEXaHUYECKOW SHEPTHH IIPU CBOOOIHOM ITaJICHHH.

16. CoxpaHeHne MEXaHUYECKOW SHEPT Y IIPH IBMKSHUH Teja MO JeHCTBUEM IPY>KUHEI.
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11.

Jlabopamopusiepabomul u onvimol.
KoncrpynpoBanue Tpakta Ui pasroHa M JajbHEHIIEro PaBHOMEPHOTO ABMIKCHHUS IIAPUKA WIIH
TENEKKH.
Omnpenenenne cpemHeil CKOPOCTH CKOMBKEHUS Opycka WM ABMKEHUS MIapuKa MO HaKIOHHOH
IJIOCKOCTH.
Omnpenenenre yCKOpeHHsl Tella IPU PAaBHOYCKOPEHHOM JBMKEHHH 110 HAKJIOHHOH TIOCKOCTH.
HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBMKEHUHM 0€3 HayalbHOM
CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM JBIDKEHMH O€3 HayalbHOH CKOPOCTH MYTH
OTHOCATCA KaK psa HEUYETHBIX 4Yunceil, TO COOTBCTCTBYIOIINEC ITPOMEKYTKHU BPEMCHU OJUHAKOBEI.
I/ICCJ'ICILOBaHI/Ie 3aBUCUMOCTHU CWJIBI TPCHUS CKOJIBKCHUSA OT CHUJIBI HOPMAJIbHOI'O AaBJICHUA.
OnpenenenrekodPpPUIIMEHTATPEHUSICKOIBKEHUSL.
OnpeneneHnexECTKOCTUTIPYKUHBI.
Omnpenenenrie pabOThl CHIIBI TPEHHS] NMPH PaBHOMEPHOM JBIKEHHH Tejla IO TOPU30HTAJIbHOM
MTOBEPXHOCTH.

. Onpenenenne pabOThl CHJIBI YIIPYTOCTH MPHU MOIBEME Ipy3a C MCIOIb30BAHMEM HEMOJBUKHOIO U

MOJIBM>KHOTO OJIOKOB.
M3yueHne3akoHacOXpaHEHUSIHEPTUH.
Pa3nen 9. Mexannuyeckue KoJ1e0aHus U BOJHBI.
KonebarensHoe nBmkeHne. (OCHOBHbIE XapaKTEPUCTHKH KoleOaHWA: TEpHOJ, YacToTa,

aMIUIMTyaa. MaTeMaTHu4ecKuii W MPYKUHHBIA MasTHUKHU. lIpeBpaiienne sHepruu mpu KoiedaTeIbHOM
JBHKEHUU.

3aryxawomue KonebaHus. BbeiHyXaeHHbIe KojeOaHus. Pe3onanc. MeXxaHHYeCKHE BOJIHBIL.

CBoiicTBa MexaHWUYeCKUX BOJH. IIpomonpHBIE W TOINEepedHble BOJMHEL. J[JTMHA BONHBI M CKOPOCTH €&
pacnpocTpaHeHusl. MexaHn4ecKue BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJHBI.

ocouprowbdE
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3ByK. ['poMKOCTB 3ByKa M BbicoTa ToHa. OTpakeHue 38yKa. UHGPa3ByK U yIbTPa3ByK.
Hemoncmpayuu.
HaGonenue konebaHuii TeI Mo/ AHCTBUEM CHJIBI TSHKECTH M CHUJIBI YIIPYTOCTH.
HaGuoneHue konebaHuii rpy3a Ha HUTH M Ha TIPY)KUHE.
Hab:mronenne BRIHYXICHHBIX KOJIeOaHWI U pe30HaHca.
PacnipocTpanenme mpoAoIbHBIX U TIOMEPEYHBIX BOJH (Ha MOJIENH).
HaGuroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTEHI.
AKycTHYECKUIPE30HaHC.
Jlabopamopuviepabomot u onvimel.
Onpenenenrie 4acTOTH M MIEPHOAA KOIeOaHUI MaTeMaTHIECKOT0 MasTHUKA.
Onpeznenenrie 4acTOTH M MIEPHOAA KOJIeOaHUH MPYKUHHOTO MasiTHHKA.
HccnenoBanne 3aBUCHMOCTH TIEpHOAA KoeOaHUH MOABEIIEHHOT0 K HUTH TPy3a OT IJIMHBI HATH.
HccnenoBanne 3aBHCHMOCTH TTepHOAa KoneOaHUH MPy>KWHHOTO MasiTHIKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCHMOCTH TTepHO/a KOJIeOaHH TPpy3a, TOIBEIIEHHOTO K HUTH, OT MACCHI Tpy3a.
OnBITH, AEMOHCTPHUPYIOIINE 3aBUCHMOCTh NEpHoa KoJeOaHU MPYKMHHOTO MasTHUKA OT MAacChl
rpy3a U KECTKOCTH TMPY>KUHBL.
N3mepenneyckopeHUsICBOOOJHOT OITaICHHS.
Pazpen 10. DinekTpoMarHuTHOE 10J1€ M 3J1€KTPOMATHUTHbIE BOJIHBI.
ONEeKTPOMArHUTHOE TOJe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH.

[IIxana 31eKTpOMarHUTHBIX BOJH. VICIIONBb30BaHUE 3JIEKTPOMATrHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3U.

OnexTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BolnHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CgolicTBa31E€KTPOMAarHUTHBIXBOJIH.

2. BomHOBBIECBOWCTBACBETA.

Jlabopamopnviepadbomut u onvimol.

1. H3yueHue CBOMCTB 3IEKTPOMAarHUTHBIX BOJIH C IOMOIIBIO MOOMIIBHOTO TeneoHa.

Paznen 11. CBeToBbIe siBJICHHS.

JlyaeBast monens cBera. VMctounuku cBera. [IpsmMonnHeliHOEe pacnpocTpaHEHHE CBETa. 3aTMEHHS

Connna u Jlynsl. OtpaxkeHue ceta. Ilnockoe 3epkano. 3aK0H OTpaKeHHUsI CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKoH MpCIOMJICHUS CBCTA. IlonHoe BHYTPCHHCC OTPAKCHUC CBCTA.

Hcnons3oBaHue MOIHOIO BHYTPCHHETO OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.



Jlunza. Xox nyueit B mua3e. Ontuyeckas cucrema (horoanmnapaTa, MUKpOCKONa U Teneckomna. ['nas
KaK ONTHYECKas cucTeMa. biM3opykocTh U AaibHO30PKOCTb.

Pasznoxenue Oenoro cera B crmektp. Ombitel HptoroHa. CriokeHWE CIEKTPAlbHBIX LIBETOB.
Hucnepcuscsera.

Hemoncmpayuu.
IIpssMosMHEHOEpacTIPOCTPaHEHUECBETA.
OtpaxxeHuecBeTa.
[MonmyueHune u300pakeHUN B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenuecsera.
OnTHYeCKUICBETOBOI.
Xop my4eid B coOMparome JInH3e.
Xopn nydell B pacCeHBarOLLEH JIMH3E.
[Mony4enue n300pakeHNH C TOMOIIBIO JTHH3.
[Mpunnun aefictBus oroanmnapaTta, MUKPOCKOIIA U TEJIECKOIA.
. Mogenbrnasa.
. Paznoxenue Genoro cBera B CIIEKTP.
. [Nony4yenue Genmoro cBera Mpy CIOKEHUH CBETa PA3HBIX [[BETOB.
Jlabopamopnusiepabomel u onvimol.
HccnenoBanne 3aBUCHMOCTH yTIIa OTPasKEHUSI CBETOBOTO JIy4a OT yria MaJIeHHs.
N3ydenne xapakTepUCTHK H300payKEHHSI IPEIMETa B IFIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTila TMPEJIOMIJIEHHS CBETOBOrO Jiyda OT yria MaJeHus Ha TpaHUIle
«BO3ITyX—CTEKIION.
[TonydeHune U300paXkeHUH ¢ ITOMOIIBIO COOMPAIOIICH JTHH3BL.
Onpenenenrie (OKYCHOTO PACCTOSIHUSI H OTITUYECKON CHIIBI COOMPAFOIIEH JINH3BL
OnBITHI IO Pa3JIOKEHUIO OEJIOTO CBETa B CIIEKTP.
OMBITHI 1O BOCTIPHSITHIO IIBETA MPEIMETOB MPH UX HAOIOJCHUU Yepe3 IIBETOBbIE (DHUITBTPHI.
Pa3nen 12. KBanTtoBble siBJIeHUS.
OmeiTel Pesepdopna wm 1uranerapHass Mozenb atoma. Mogens atoma bopa. Hcmyckanme u
norJionieHue ceera aromoM. KBauThl. JInHeluaTbie CIEKTPHI.

PamnoaktuBHOCTE. AJb(a-, Oera- U ramma-usnydeHus. CTpoeHHe aTOMHOTO sjapa. HykimoHHas
MOJIENb aTOMHOTO sipa. M3otomsl. PagmoakTuBHbie peBpamenus. [lepron momypacnaza aTOMHBIX SiAEp.

Snepupie peakiuu. 3aKOHBI COXPAaHEHHUS 3apsI0BOIO M MAacCOBOTO YHCEN. DHEPrus CBS3U
aToMHBIX siep. CBs3b MacChl W JHEpPruu. Peakmum cuHTe3a W JeneHus saep. VCTOYHWKM »Hepruu
Comnniia u 3BE371.

S nepnas sHepreTuka. [[eficTBUS paMOaKTUBHBIX U3IYYEHUN HA XKUBbIE OPTaHU3MBL.
Hemoncmpayuu.
CHexTphIu3IydeHHs U TIOTJIOICHUSI.
CHeKTphIpa3TNIHBIXTa30B.
CaekTpBoaopoaa.
HaGmonenue TpekoB B kamepe BunbcoHa.
PaboracuéTunkanOHU3NPYIOHX U3y ISHHA.
Perucrtparys u3mydeHus mpUPOAHBIX MUHEPAIOB U MPOAYKTOB.
Jlabopamopuviepabomul u onvimol.
HaGumroienrie CIUTOIIHBIX ¥ IMHEHYATHIX CIIEKTPOB U3ITYICHUS.
HccnenoBanne TpekoB: N3MepeHUE SHEPTUU YaCTHIIBI TI0 TOPMO3HOMY TyTH (110 oTorpadusam).
3. MHsmepeHuepammoakTHBHOTOOHA.

HoBTOpPUTEILHO-00001IAKOINIT MOYJIb.

[loBTOpHTENEHO--0000MAIONMI MOMYNIb MpeJHa3HA4YeH IS CHCTEMaTH3aluu M 0000IIeHHs
MPEIMETHOTO COJIEPXKAHUS W OIbBITA JAEATENLHOCTH, MPHOOPETEHHOr0 NpPU H3YYEHHWH BCEro Kypca
(¢M3UKN, a TakkKe I TOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHY MO (U3UKE IS
00y4arommxcs, BHIOPABIINX 3TOT YUeOHBIN MpeIMeT.

[Ipu u3yyeHHH MAHHOTO MOIYJS PEaTU3yIOTCS M CUCTEMATH3UPYIOTCS BHJBI JEATENLHOCTH, Ha
OCHOBE KOTOpBIX OOecreunBaeTcs IOCTHKEHHWE TMPEAMETHBIX W METalpeIMETHBIX IUIaHUPYEMBbIX
pe3ynbTaToB 00ydeHHsl, GOPMUPYETCS €CTECTBEHHOHAYYHAsIPAMOTHOCTD: OCBOEHHE HAYYHBIX METO/IOB
WCCIIeI0OBaHNs SBJICHUN MPUPOABI U TEXHWKH, OBJIAZICHUE YMEHHUAMHU OOBSICHATH (DUBNUECKHE SIBICHHS,
MIPUMEHSA MTOTyYEHHBIE 3HaHU, PelaTh 3a/1a4l, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
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[IpuHUMIIUATBEHO AEATETHLHOCTHBIM XapaKTep MaHHOTO pasjiesia peanu3yercs 3a Cu€T TOro, 4yTo
00y4JaroImecs BHIMONHSIOT 3a/IaHUs, B KOTOPBIX UM IPEIaracTcs:
Ha OCHOBE IOJIYYCHHBIX 3HAHUU pAacClO3HABaThb W HAYYHO OOBICHITH (PU3UYECKUEC SBJICHUS B
OKpYXaIoIeil TPUPO/ie U TOBCEIHEBHON KU3HU;
KCIIONb30BaTh HAYYHBIC METO/IbI UCCIIENOBaHUS (DU3NUYCCKUX SBIICHHUM, B TOM YHCJIC JUIS IIPOBEPKU
TUIIOTE3 U MOIYYCHHS TEOPETUUECKUX BHIBOJIOB;
OOBSICHATh Hay4YHBIC OCHOBBI HaMOOJIEe BaXKHBIX JOCTHIKCHHIH COBPEMEHHBIX TEXHOJIOTHH, HaIpuUMep,
MPAKTUYECKOTO MCIIONB30BAHUS PA3IMYHBIX MCTOYHHUKOB SHEPrUU HA OCHOBE 3aKOHA MPEBPAICHUS U
COXPaHEHHS BCEX U3BECTHBIX BUJIOB DHEPTHH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

Uzyuenne ¢Gu3MKH Ha ypOBHE OCHOBHOTO OOIIETr0 OOpa30BaHMs HANPABICHO HA JOCTHKECHUE
JIMYHOCTHBIX, MCTAIIPECAMETHBIX U ITPEAMETHBIX O6paSOBaTeJIBHBIX PEIYIbTATOB.

B pesynbrare mzyueHHus (QU3MKH Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHUsi y 00Yy4aroIerocs
OyayT chopMHPOBaHBI CIICAYIOIINE TMUHOCTHBIC PE3YJIHTATHI B YACTH
1) naTpHOTHYeCKOTOBOCTIUTAHMA:
- IPOSABIICHHE WHTEPEca K UCTOPUN M COBPEMEHHOMY COCTOSTHUIO POCCHICKOI (pM3NYIECKOi HAYKH;
- IGHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCHHCKUX yUEHBIX --(DU3HKOB;
2) rpaskJaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:
- T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KJIGHI/II/I O6IIICCTBCHH03HaT-II/IMI)IXI/I OTHYCCKHUX HpO6JIeM,
CBA3aHHBIX C ITPAKTUYCCKUM IPUMCHCHHUEM ZIOCTI/I)KGHI/H‘/'I q)HBI/IKI/I;
- OCO3HaHUEC BAXKHOCTHU MOPAJIbHO--3TUYCCKUX IIPUHIHUIIOB B ACATCIbHOCTU yT-IéHOI“O;
3) 3cTeTHYeCKOTOBOCIIUTAHMSA:
- BOCHPHSATHE ICTETUYECKHX KadecTB (PU3MUECKOW HayKH: €€ TapMOHHUYHOTO MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTHHAYYHOIONIO3HAHMS S
- OCO3HAHME IIEHHOCTH (M3MYECKOW HAayKW KaK MOIIHOTO HHCTPYMEHTA IO3HAHUS MHpPA, OCHOBBI
pa3BUTHS TEXHOJOTUM, BaXKHEHIIIEH COCTaBISAIONIEN KyIbTYpHI;
- pa3BUTHE HAy4YHOI! JII0O03HATENBHOCTH, HHTEPECA K UCCIIEN0BATEIbCKOM eSTEIbHOCTY;
5) dbopmupoBaHus KyJbTYphl 310POBbsSI H YMOLUOHATBHOIO 0J1ar0NOJIY4HsI:
- OCO3HaHHE LIEHHOCTH 0e30macHoro obpasa *KHU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, BaKHOCTU
npaBua OE€30MaCHOTO IOBENEHHMsST HA TPAHCIOPTE, HA JOpPOrax, C 3JEKTPUYECKUM M TEIUIOBBIM
000pyZOBaHHMEM B IOMAIIHUX YCIIOBHUSAX;
- cpopMHUPOBAHHOCTh HABBIKA Pe(UIEKCHH, IIPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro kK€ Ipasa y
JPYyroro 4eoBeKa;
6) TPyAOBOTOBOCIIMTAHMS:
- aKTHBHOE y4acTHE B PELICHUH MPAKTHYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHU3aluy,
ropozia, Kpas) TEXHOJOTMYECKOM W COLMAaJbHOW HANpaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE H
(hm3MUecKIX 3HAHUM;
- HHTEpeC K MPAaKTHUECKOMY M3yUeHUI0 npodeccrii, CBA3aHHBIX C (PU3UKOM;
7) 3K0JI0rMYeCKOTOBOCTIMTAHUS:
- OpUEHTALMs Ha IpUMEHEHHE GU3NIECKUX 3HAHUH I PelIeHus 3a1a4 B 00JacTH OKpY>KaroLlel Cpeapl,
IUTAHUPOBAHUS IIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCIEACTBUH Ul OKPY)KAOLIEH Cpeabl;
- OCO3HaHHME II100aTBHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIEM M MyTeH UX pelieHus;
8) apanTanumu K U3MEHSIIOIMMCS YCJIOBUSIM COLUAIBHOM U NPUPOAHO Cpeabl:
- TOTpeOHOCTh BO B3aMMOJCHCTBMHM MPH BBIIOJHEHWH WCCIEIOBAHUN M TPOEKTOB (hr3ndecKont
HaNpPaBJIEHHOCTH, OTKPBITOCTb OMBITY M 3HAHUSM JAPYTHX;
- IIOBBIILICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTEIbHOCTD;
- moTpeOHOCTh B (OPMHPOBAHMM HOBBIX 3HAaHWH, B TOM 4YHcie (GOPMYIUpOBaTh WIEH, TOHATHS,
TUIIOTE3bI O PU3NIECKUX OOBEKTaX U SIBJICHUSAX;
- OCO3HaHME IePHUINUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JacTH (U3HKH;
- IJJAHUPOBAHUE CBOET'O PA3BUTHS B IPUOOPETEHNH HOBBIX (DU3MYECKUX 3HAHH;
- CTpeMJIEHHE aHAIM3UPOBATh U BBIABIISTH B3aMMOCBSI3M IIPUPOJIBI, OOIIECTBA U IKOHOMHKH, B TOM YHCIIE
C MCIOJIb30BaHMEM (PU3NUECKUX 3HAHUM;



- OIICHKa CBOWX JCHCTBUH C Y4€TOM BIIMSIHAS Ha OKPYXAIOIIYI0 CpEly, BO3MOXHBIX IIOOATBHBIX
MOCJIENCTBUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTate OCBOCHHS IpOrpamMmbl MO (QU3HMKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Yy

oOyuatomierocsi OyayT cOpMHpPOBAaHBI MeTanpeAMeTHBIE Pe3yJIbTAThI, BKIIOUAIONINE TO3HABATEIbHEIC
YHUBEpCaJIbHbIC y4eOHbIC JIEACTBUS, KOMMYHUKAaTHBHBIC YHUBEpCAalbHbIE Yy4YeOHBIE JCHCTBUSL,
pEryJISITUBHBIC YHUBEpPCATIbHBIE YueOHBIC TEHCTBUSI.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble )IeﬁCTBHﬂ

ba3oBble JJornueckne aeicTBHUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbBIE IPU3HAKA O0BEKTOB (SIBJICHH);

yCTaHaBJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCH(DUKAIMH, OCHOBAHUS JJisi 0000IICHUS U CpPaBHEHMUS,
BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTpUBaeMbIX (QaKTax, JaHHBIX U HAONIOJEHUSX,
OTHOCSIIUXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIISITH TIPHYMHHO--CJIEJICTBEHHBIC CBS3M MPH HM3YYCHHH (PU3NYECKUX SBICHWH M TMPOIECCOB,
JleNiaTh BBIBOJBI C WCIOJNB30BAHHEM JICAYKTUBHBIX M MHIYKTHBHBIX YMO3aKITIOUEHWH, BBIIBUTAThH
TUITOTE3bI O B3aUMOCBSI3IX (PM3NUECKUX BEITHUYMH;

CaMOCTOSITEILHO BBIOUPATH CIIOCO0 pelleHns yueOHo! QHU3nUecKoi 3a1a4un (CpaBHEHNE HECKOIBKUX
BapHaHTOB pEIICHUs, BLIOOpP HamOoyee TMOAXOJSIIEro ¢ y4ETOM CaMOCTOSATENLHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBbleuccieoBaTebCcKHeeiCTBHS .

HCIIONB30BaTh BOMPOCH KaK UCCIIEOBATEICKUN HHCTPYMEHT ITO3HAHUS;

MPOBOJANTH IO CAaMOCTOSTEIBHO COCTABICHHOMY TUIAHY OIBIT, HECIOXHBIA  (DU3NIECKHIA
9KCTIIEPUMEHT, HEOOJIBINOE HCCiIeJoBaHNE (GU3NIESCKOTO SBICHUS;

OLIEHWBATh Ha MMPUMEHUMOCTh M JJOCTOBEPHOCTh MH(OPMAIMIO, TOTYIEHHYIO B XOZ€ MCCIEAOBAHUS
WJIN DKCTIEPUMEHTA;

caMoCTOATENbHO (hopMynupoBaTh 000OIIEHHS ¥ BBIBOABI IO pE3yibTaTaM MPOBEAEHHOTO
HaOJIO/ICHMS], OTIBITA, NCCIIEIOBAHNUS;

IIPOTHO3WPOBATh BO3MOXKHOE JTATbHEHIIIee pa3BUTHE (PM3MUECKHX IPOIECCOB, a TAKXKE BBIIBHUTATh
TIPEIIONIOXKEHHS 00 X PA3BUTHHU B HOBBIX YCIOBHUSX W KOHTEKCTaX.

Pa6oTa ¢ nndopmanueii:

MPUMEHSTH pa3IMYHbIe METO/IBI, HHCTPYMEHTHI M 3aIIPOCHI TIPH TIOUCKE U 0TOOpe MH(OpMAIH Hin
TAHHBIX C yYETOM MpeIoKEeHHON yueOHo! (pr3mdecKoi 3a1aum;

aHaJIM3UPOBATh, CHCTEMATH3NPOBATH M MHTEPIPETUPOBATH MH()OPMAIMIO PA3IHMYHBIX BHIOB U (HOpM
MIPE/ICTABICHHS;

CaMOCTOSITEIIFHO BBIOMPATh ONTHMAIIBHYIO (hopMy mpeacTaBieHus] HHOOPMAIMK U HIUTIOCTPUPOBATH
pelraeMble 331241 HECJIO)KHBIMU CXEMaMH, AUarpaMMaMH, HHOH TpadMKOH U UX KOMOHHAIHSIMH.

KoMMyHHKaTHBHBIEYHHBePCcAJbHbIey4eOHblIeJeHCTBHS

B Xozie 00CyXIeHHs y4eOHOro MaTepuaa, pe3yabTaToB JIA0OPATOPHBIX paboT M MPOEKTOB 3aaBaTh
BOIPOCHI 0 CYIIECTBY 00CYKIAeMOI TEMBI M BHICKA3bIBAThL UJICH, HAIICTICHHBIC HA PENICHUE 3a1a4H
Y ToJiiepKaHne O1aroKenaTenbHOCTH OOIIeHHS,

COMOCTABIIATH CBOM CYXICHHS C CYXJICHUSMH JPYrHX YYaCTHUKOB JHANora, OOHApyKUBaTh
pa3iuyKe U CXOJCTBO MO3UIIHIA;

BBIPAKaTh CBOKO TOYKY 3PCHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyONIMYHO TMPEJCTaBISITh PE3YJIbTaThl BBITIOJIHECHHOrO (DU3UYECKOr0 OMbITa (IKCIEPHUMEHTA,
HCCIIEIOBAHUS, TPOCKTA);

MOHUMATh W HCIOJNB30BaTh NMPEUMYIIIECTBA KOMAHAHOW M WHAWBUAYATBLHON pa0OThl MPH PEIICHUH
KOHKPETHOM (PU3UYECKON MTPOOIIEMBL;

MPUHUMATh ILIETH COBMECTHOW JESITENbHOCTH, OPraHW30BBIBATH ACUCTBHA MO €€ IOCTHXKEHHIO:
pacnpenensaTh poid, 00CYKIaTh MPOLECCH U Pe3yabTaThl COBMECTHOH padoThl, 00001aTh MHEHHUS
HECKOJIBKUX JIIO/IEH;

BBITOJIHATH CBOIO YacTh PadOTHI, TOCTHTrasi Kaue€CTBEHHOI'O pe3yjbTara 110 CBOEMY HAIPaBJIICHUIO U
KOOPIMHHPYS CBOM JIEHCTBUS C APYTUMHU WICHAMH KOMaH]IbI;



OICHHMBATh Ka4dyeCTBO CBOCrO BKJIaga B O6IHPII>'I MNPpOAYKT IO KpPUTCPUAM, CAMOCTOATCIIBHO
C(bOpMyJ'II/IPOBaHHLIM Y4aCTHUKaMH B3aPIMOI[CI>iCTBHH.

PeryasiTuBHBIe yHHBepcalbHble YUeOHbIe AeiicCTBUS

Camoopranusanus:

® BBUBIATH NPOOJIEMBI B KU3HEHHBIX M Y4YEOHBIX CHUTYalHsiX, TPEOYIOMIMX JUIS PELICHUs
(U3HYECKNX 3HAHHH;

OPHEHTHPOBATbCA B pPa3IMUYHBIX MOAXOJaX MPHUHATUS pelleHud (MHAWBUIYyalIbHOE, MPHHITHE
pelIeHus B TpyIIe, NIPUHATHE PEHICHUH TPYIIOi);
CaMOCTOSITEJIBHO COCTaBJIATh QJTOPUTM pelIeHUs] (GU3NYECKOH 3a/auu WM IJIaHa MCCIEIOBaHUS C
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeisiaraeMble
BAPUAHTHI PEILICHU;
Jenath BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEllleHHE.

CaMOKOHTpOJIL, IMOLMOHAIbHBINHTE/NJIEKT:

JIaBaTh a/ICKBATHYIO OIICHKY CUTYAllMU | Tpe/IaraTh IiaH eé H3MEHEHUS;

OOBSICHATh MPUYMHBI JOCTHKEHHS (HETOCTHIKCHUsI) PE3yJIbTaTOB JEITEILHOCTH, JIaBaTh OICHKY
MpHOOPETEHHOMY OTBITY;

BHOCHTBH KOPPEKTHUBBI B JICATEIBHOCTH (B TOM YKCJIC B XOJI BBITOJTHEHUST (PH3HUECKOTr0 UCCIASIOBAHHUS
WIN TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB, M3MEHHMBIIMXCS CHTYallHid, yCTaHOBJICHHBIX
OIIMOOK, BOSHUKIIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IEIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4YejloBeKa B XOJ€ CIOpa WIM JUCKYCCHM Ha Hay4HYIO TeMmy,
MOHMMATh MOTHUBBI, HAMEPEHHS U JIOTHKY JIPyroro;

NPU3HABATH CBOE MPABO HA OMIMOKY IPU peIIeHnH (QU3MYECKHUX 3a1ad MM B YTBEPXKACHUSIX Ha
Hay4HbIE TEMBbI U TaKOE e IPaBO JIPYroro.

INPEIMETHBIE PE3YJIbTATbBI

K koniy oOydenus B 7 Kjacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh

c(hOpMHPOBAHHOCTH ¥ O0YUJAOIINXCS YMCHHM:

WCIIONB30BaTh MOHATHA: (U3NIECKNE U XHMHYECKIE SBICHNS, HAOIIOAEHUE, IKCIIEPUMEHT, MOJIEINb,
TUTIOTe3a, €AWHUIBI (U3NYECKUX BEIMYWH, aTOM, MOJEKYJa, arperaTHhIe COCTOSTHHS BEIIeCTBa
(TBEpmoe, JKHMIKOEe, Ta3000pa3HOE), MEXaHWUECKOe MABMKCHHE (paBHOMEpHOE, HEpaBHOMEPHOE,
MIPSIMOJIMHENHHOE), TPAeKTOpHs, PaBHOACHUCTBYIOIIAsA cuia, aAedhopmarus (ympyras, IuracTudeckas),
HEBECOMOCTb, COOOIIAIOIINECS] COCY/IBI;

pasnuyuate ssrneHus (auddysus, TemmoBoe MBUKEHWE YacTHI] BEIIECTBA, PABHOMEPHOE ABIKEHUE,
HEpPaBHOMEPHOE JBW)KEHHWE, WHEPIUS, B3aWMONESHCTBHE TEJN, paBHOBECHE TBEPIABIX TEM C
3aKpEIUIEHHON OCBIO BpAIleHUs, Tepenadya MaBJIeHUs TBEPABIMUA TEIAMH, XHUIKOCTIMUA WM Ta3aMH,
atMocdepHOe AaBlIeHUE, TUIABAHHUE TN, IPEBPAIleHUs] MEXaHWUECKOW YHEPTHH) IO OMHCAHUIO0 MX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3MIECKOe SIBICHHE;
pacmo3HaBaTh MPOSBICHUE M3YyYSHHBIX (PU3NUYECKHUX SIBICHUN B OKPYXAIOIIEeM MHpPE, B TOM YHCIE
(bm3uueckuie SBICHWUS] B TPUPOJE: MPHUMEPHl JBIDKEHHS] C Pa3MUYHBIMH CKOPOCTSMHU B JKUBOW U
HEeKHUBOH TPHPONE, ACHCTBHE CHIIBI TPEHUS B TPUPOAE W TEXHHUKE, BIUSHHAE aTMOC(HEPHOTO
JIABJICHUS HA JKUBOW OpPraHM3M, IUIABaHWE PBIO, phIUard B TeJle YENOBEKa, IPU ATOM IIEPEBOIMTH
MPaKTUYECKYI0 3aa4y B Y4e€OHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (NIPU3HAKH) (PU3HUECKUX
SIBIICHUI;

OICHIBATh M3YYE€HHBIC CBOMCTBA Tel W (U3NYECKUE SBICHUS, HCIIONB3Ysl (PU3NYECKAE BEINYMHBI
(Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPENHSISI CKOPOCTh, CHJIA YIPYTOCTH,
CHJIa TSDKECTH, BEC Tella, CHIIA TPEHUS, NaBJieHre (TBEPAOTO Tema, )KUIKOCTH, ra3a), BHITAIKHBAFOIIAS
CHJIa, MeXaHWdeckas padoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHIIBI, KOX((HUIMEHT ITOJIIE3HOTO
JIECTBUST MEXaHW3MOB, KHHETHYECKas W TOTCHIUAlbHAS SHEPTHs), MPH OIKMCAHWUU IPABHILHO
TPAaKTOBaTh (DU3MYECKUI CMBICI UCIIOIB3YEMbIX BEIUYUH, NX 0003HAUYECHUS U €AMHUIIBI (U3NIECKUX
BEJIMYWH, HAXOAWTHb (OPMYJbI, CBS3BIBAIONIAE JAHHYH (DM3MUECKYI0 BEIHYWUHY C JPYTUMHU
BEJIMYNHAMH, CTPOUTH IpapUKK N3YIEHHBIX 3aBUCHMOCTEH (PU3NYECKUX BEITUYHH;



XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHHUS U MPOLECCHI, UCTIONB3YS MPaBHUia CIOKEHHUS
cun (BHONb OJHOM MpsiMoit), 3akoH ['yka, 3akon [lackans, 3axoH ApxuMena, IpaBUIIO PaBHOBECHUS
peryara (010Ka), «30710TOE MPABHIIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOH SHEpPTuu, IpU
3TOM JIaBaTh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3alMCHIBATH €0 MaTEMaTHUECKOE BHIPAYKEHUE,;
OOBSCHATH (PU3UUCCKHE SIBICHHS, POLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIHi
MIPaKTUKO-OPMEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYMHHO--CIEACTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHe W3 1—2 JOrmyecKuMx IIAroB ¢ OMOpod Ha 1—2 W3ydeHHBIX CBOMCTBA (PU3HYECKUX
SIBIICHUH, PU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacyérHble 3amaud B 1—2 JAEHCTBUS, HMCHONB3YS 3aKOHBI W (OPMYJBI, CBS3BIBAIOIIMC
¢u3nvecKkre BETMYMHBI: HA OCHOBE aHal3a YCIOBHS 33/a4d 3alUChIBaTh KpPATKOE YCIOBHE,
MOJCTABIATh (PU3NYECKHEe BETMYUHBI B (OPMYJBI M MPOBOAMTH PACUETHI, HAXOIAUTH CIPABOYHEIE
JTaHHbIE, HEOOXOJIMMBIE JIJIsl PELICHUS 3aJlad, OLICHUBATh PEATMCTHYHOCTD MOTYUYECHHOW (QU3NUECKOM
BEJINYNHBL;

pacro3HaBaTh MPoOJIEMbI, KOTOPbIE MOYKHO PEINTh MPY MOMOIIN (PU3NIECKHX METOJIOB, B OITMCAHUH
WCCIEIOBAHMS  BBIACIATH  TpOBEpsAeMoe  IpenarnoyiokeHue  (TUmoresy),  pas3iuyaTbh H
WHTEPIPETUPOBATh MOJTYYEHHBIH pe3yabTaT, HAXOAUTH OIIMOKH B XOJI€ OIBITA, JENaTh BBIBOJBI 110
€ro pesysbraTam;

MPOBOANTH OMNBITHI 1O HAOMIOJIEHNI0 (QU3WYECKUX SIBICHHH WM (U3UYECKHX CBOWCTB TEIN:
(hopMynHpOBaTH TMpOBEpsiEMblE MPEANOIOXKEHHS, COOMPaTh YCTAHOBKY W3 IMPEII0KEHHOTO
000py/IOBaHMS, 3aIIMCHIBATE X0/ OMBITa U POPMYITHPOBATH BHIBOJIBI;

BBITIONHATH MIPSIMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChI Tella, 00bEMa, CHIIBI U TEMITEPATYPHI C
WCTOJIb30BAaHHEM aHAJIOTOBBIX U MU(POBBIX PHOOPOB, 3aMMCHIBATH TTOKA3aHUSI IPUOOPOB C YIETOM
3aJIJaHHOW aOCONFOTHOM MOTPEITHOCTH N3MEPEHHIA;

MPOBOJUTL HMCCIICAOBAHUE 3aBUCHUMOCTH OAHOW  (DM3WYECKONM BEIWYMHBI OT JIPYyrod C
WCIIONIb30BAHMEM TPSAMBIX W3MEPEHHH (3aBHCHMOCTH ITyTH PABHOMEPHO IBHXKYIIErocs Telna OT
BpEMEHM JABWKCHUS TeJla, CHWJIbl TPEHUS CKOJIBKEHUS OT Beca Tela, KadecTBa OOpaboOTKH
[IOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHMS OT IUIOIIAAU COINPUKOCHOBEHMS TEJN, CHIIBI
VIPYTOCTH OT YIUTHHEHHS TIPYKUHBI, BBITATKABAIONICH CHIIBI OT 00bEMa IOTpyKEHHON JacTH Tela U
OT IJIOTHOCTU J>KUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTM Tella, OT TIJIyOWHBI, Ha KOTOPYIO
IIOIPY’KEHO TENO, YCJIOBUHN IUIaBaHUA Tejl, YCIOBUI paBHOBEcUsl pbluara U OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUU Y4E€OHOIO MCCIIENOBaHMs, COOMpaTh YCTAaHOBKY M BBIIOJIHATH M3MEPEHUs, Clexys
MPEAIOXKCHHOMY IUIaHy, (UKCHPOBaTh pE3yJIbTaThl IOTYYEHHOM 3aBUCHUMOCTH (U3MYECKUX
BEeIMYMH B BUAE NPEUIOKEHHBIX Ta0bmum W rpaduKoB, [elaTh BBIBOABI IO pe3yibTaTaMm
HCCIIeI0BAHNS;

IIPOBOANTH KOCBEHHBIE H3MEpPEHMs (QHU3MUECKUX BEJINYMH (IUIOTHOCTHh BELIECTBA MXHUIKOCTH H
TBEPAOTO TENa, CUJIa TPEHUS CKOJIBKEHUS, TaBJICHUE BO3yXa, BBITAJIKUBAOLIASI CHIIA, IEHCTBYIOIIAS
Ha HOTrpyXEHHOE B XXHUIKOCTh TeI0, KOI((UIMEHT MOJE3HOr0 AEHCTBUSA NMPOCTHIX MEXaHU3MOB),
clienyst MPeayIoKEHHOW MHCTPYKLUH: IIPU BBIIIOJTHEHUH W3MEPEHUN COOMpPATh 3KCIIEPUMEHTAIBHYIO
YCTAHOBKY M BBIUUCIISITH 3HAUEHHE HCKOMOM BEIIMUUHBI;

COOJTFOIATh TIPaBUJIA TEXHUKH O€30MaCHOCTH MPHU paboTe ¢ T1abopaTOpHEIM 000PYIOBaHUEM;
YKa3bplBaTh NPUHLUIBI JACHCTBUS NPUOOPOB W TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMET,
JUHAMOMETp, COOOLIaroIuecs cocyabl, OapoMeTp, pbluar, MOABMKHBIH W HEMOABMDKHBIA OJIOK,
HAKJIOHHAS TJIOCKOCTH;

XapaKTepU30BaTh MPUHIMIBI JEHCTBHUS W3yYEHHBIX NMPUOOPOB M TEXHHUUYECKUX YCTPOICTB C OMOpPOM
Ha UX ONMCaHMA (B TOM YHCIE: MOJIMIMIHUKHN, YCTPOHCTBO BOJIOIPOBOJA, THAPABIMUECKUN IIPeEcC,
MaHOMETP, BBICOTOMEP, IOPIIHEBON HACOC, apEOMETP), UCIIOb3Ys 3HAHHSI O CBOMCTBAX (PU3NYECKUX
SIBICHUH ¥ HE0OXoAuMble (PU3NUECKHE 3aKOHBI  3aKOHOMEPHOCTH;

MPUBOAUTH NpPHUMEpHl (HAXOAWTH HMH(POPMALHUIO O MNPHUMEPax) NPAKTHUYECKOro HCIIOIb30BAHUS
(¢u3nUecKNX 3HAHUN B MOBCETHEBHOM XHU3HM sl oOecreueHHss 0e30MacHOCTH MpU OOpaleHUu ¢
npubopaMn M TEXHHYECKMMM YCTPOMCTBAMH, COXPAaHEHHS 3[0POBbsI M COOJIIOJCHUS HOPM
9KOJIOTMUYECKOT'0 TMOBEJICHNS B OKPYKAIOLIeH Cpese;

OCYLIECTBIATE OTOOpP HCTOYHMKOB HH(popMauuu B VHTepHETE B COOTBETCTBHUH C 3aJaHHBIM
ITOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUHN U IYTEM CpaBHEHMSI pa3IMYHbIX UCTOYHHUKOB
BBIIENATH NH(OPMALINIO, KOTOPAs SBJISIETCS MPOTUBOPEUNBON WIIN MOXKET OBITh HEAOCTOBEPHOM;



WCTIOJIB30BaTh MPH BHIIIOJHEHUH YUEOHBIX 33JaHUH HAyYHO--TIOMYJIAPHYIO JIUTEPaTypy pusnyeckoro
COZep)KaHUs, CIpaBOYHBIC MaTepuanbl, pecypchl cerh VHTepHer, BmajgeTh NpUEMaMH
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(OPMALUU U3 OJHON 3HAKOBOH CHCTEMBI B PYTYIO;
co3JaBaTh COOCTBEHHBIE KPaTKHE MHCbMEHHBIE W YCTHBIE COOOIIECHHUS Ha OCHOBE 2—3 HMCTOYHUKOB
nHpopMauu (PHU3NIECKOr0 COACpKAaHUsS, B TOM YHCIEe MyOIWYHO JAeNaTh KpaTKue COOOLIEHHUsS O
pe3ynbTaTax MPOEKTOB MIIM YUEOHBIX MCCIEAOBAHHMA, IPH 3TOM I'PaMOTHO HCIIOIb30BaTh H3YUCHHBIN
MOHSATHIHBIN anmapat Kypca GU3UKH, COMPOBOXKIATH BBICTYIIJICHUE ITPE3EHTAIHEH;
MIPH BBITIOJIHEHUH YYEOHBIX MPOEKTOB W HMCCIICNOBAHHMN paclpelessTh OOSI3aHHOCTH B TPYNIIC B
COOTBETCTBHU C TOCTABJICHHBIMH 33J]a4aMH, CIICIUTH 32 BBHITIOJIHEHHEM IIJIaHa JICUCTBHM, aJleKBATHO
OLICHUBATh COOCTBEHHBI BKJIAJ B JIEATENLHOCTh TPYMNIBI, BBHICTPAMBATh KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, YUUTHIBAas MHEHHE OKPYKAFOIIHX.

K konmy oOyuenusi B 8 kjacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh

cOPMUPOBAHHOCTH Y O0YUYAIOIINXCST YMEHHIH:

WCIIONIB30BaTh TOHATHUS: Macca M pa3Mepbl MOJEKYJ, TEMJOBOE JABMKEHHE aTOMOB W MOJIEKYI,
arperaTHble COCTOSHUSI BEIIECTBA, KpHCTALIMYECKHE W aMopHBbIE TeNa, HACHIIEHHBIH |
HEHACBHIIIEHHBIH TMap, BIAXHOCTh BO3[AyXa, TeMIepaTypa, BHYTPEHHSS OHEPIus, TEIIOBOI
JBUTATENb, DJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsf, JJEKTPUUECKOe TI0jie, TPOBOJHHKH U
TUDJIEKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUYECKUN TOK, MAarHUTHOE TOJIE;

pasnuyaTh ABNEHHS (TEIUIOBOE paCHIMpPEHHE W CXKaTHe, TEeIUIoNepenaya, TeljOoBOe PAaBHOBECHE,
CMayYrBaHWE, KaNWUISPHBIE SABJIEHHS, HCIApeHWe, KOHACHCAIWs, IUIABJIEHHE, KPHCTaJUIM3aIlns
(oTBepaeBaHmMe), KWIIEHHWE, TeIUionepenada (TEMJIONPOBONHOCTh, KOHBEKIUS, H3Iy4EHHE),
JNEKTPU3aIMs TEN, B3aUMOICHUCTBUE 3apsAA0B, MEHCTBHS OSJEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHWE, B3aWMOJEHCTBHE MAarHMTOB, JAEHCTBHE MAarHUTHOTO TOJII HAa TPOBOAHHUK C TOKOM,
3JIEKTpPOMarHuTHAas WHAYKIHS) MO OMHCAHWIO MX XapaKTEPHBIX CBOHCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHUE,

pacro3HaBaTh MPOSBICHNE M3YYEHHBIX (M3MUYECKHUX SBICHUH B OKPYKAIOIIEM MHUpE, B TOM YHCIIE
(u3nyeckue SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE U KaIWUIIPHBIE SIBIEHUS B NPUPOE,
KPHUCTAJUIBI B TIpHpoze, n3nydenne ConHIa, 3aMep3aHue BOZOEMOB, MOPCKHE OpH3bI, 00pa3oBaHHUE
pOCBI, TyMaHa, HHEsd, CHEra, 3JIEKTPUUYECKHE SBJICHUS B aTMoc(epe, 3IIEKTPUUECTBO KUBBIX
OpPraHU3MOB, MarHUTHOE Iojie 3eMiH, Apeiid I0JIICOB, POJIb MAarHUTHOTO IOJS AJS KU3HM Ha
3emiie, MOJSIPHOE CUSHHUE, NPH ATOM IEPEBOAUTH IPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIICIATH
CyIIleCTBEHHbIE CBOMCTBA (MTPU3HAKH ) (PU3MUECKHX SBICHUH;

OIMCHIBATh M3Yy4YCHHBIE CBOWCTBA Tel U (DU3WYECKHE SBJICHUS, UCIONB3YS (PU3NIECKUE BEINUUHBI
(Temmeparypa, BHYTPEHHSS SHEPrHsl, KOJIMYECTBO TEILJIOTHI, yJENbHAs TEMJIOEMKOCTh BEIIECTBA,
yZelbHas TEMJOoTa IUIABJIEHMS, YAEIbHAs TEIIOTa MapooOpa3oBaHus, yleibHas TEIIOTa CrOpaHUs
TOIUIMBA, KO3(Q(QUIMEHT IOJIE3HOr0 ACHCTBHS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAs BIAKHOCTb
BO3/yXa, OJJIEKTPUYECKUH 3apsd, CHIa TOKAa, D3JIEKTPUYECKOE HaIPSDKEHHE, CONPOTHUBIICHUE
IIPOBOAHMUKA, YIIEJIbHOE COINPOTHUBIIEHUE BEIIECTBA, PAa00Ta M MOLIHOCTD 3JEKTPUUECKOI0 TOKA), IPH
OIMCAHWU MPABHIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HMCIOJIb3YEMbIX BEIMYUH, 0003HAUYCHHS U
eNMHUIB!l (PU3NYECKUX BEIUYMH, HAXOAWTh (OPMYJBI, CBS3BIBAIOLUIME [aHHYI (QU3UYECKYIO
BEIMYMHY C OPYTMMHM BEIHYMHAMH, CTPOUTH TIpaUKH H3YyYEHHBIX 3aBHCHUMOCTEH (DHU3MYECKUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3MYECKHE SBJICHUS M MPOLECCHl, HCIONIb3ysS OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO--KMHETHYECKOH TEOPHM CTPOEHMS BEIECTBA, MPUHIMII CYIEPIO3HLUN
moJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa AJsl ydacTKa LelNu, 3aKOH
Jxoynsa—JleHna, 3aKOH COXpaHEHUs! 3HEPIUH, IIPH 3TOM JaBaTh CIOBECHYIO (YOPMYIHPOBKY 3aKOHA
U 3aIMCHIBATh €0 MaTEMAaTHYEeCKOE BHIPA)KECHHE;

OOBSACHATH (pU3MUECKHE NpPOLECChl M CBOMCTBA TElI, B TOM YUCIE M B KOHTEKCTE CHUTYaIHi
MIPAKTUKO-OPHEHTHUPOBAHHOIO XapakKTepa: BBIABIATh NPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTDH
0o0bsiCHEHWE W3 1—2 JOrMYecKMX IIaroB C OMOpOH Ha 1—2 M3y4YEHHBIX CBOMCTBA (DU3MUYECKHUX
SIBICHUH, PU3NYECKUX 3aKOHOB HJIN 3aKOHOMEPHOCTEH;

pemwath pacyérHble 3amaud B 2-3 AEHCTBUS, HCHONB3YSA 3aKOHBI U (OPMYJIBI, CBSI3BIBAIOLIHNE
¢u3nvecKkre BETMYMHBI: HAa OCHOBE aHajM3a YCJIOBHs 3a/ayd 3aluChIBaTh KPaTKOE YCIOBHE,
BBISIBJISATH HEJJOCTATOK JAHHBIX /IS PELICHUs 3a/lauy, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOANMBIE
ISl €€ pelIeHus], IPOBOANTE Pacy€Thl U CPaBHUBATH MONTYYEHHOE 3HAUEHHE (PU3MUECKON BEINUUHBI
C U3BECTHBIMH JIaHHBIMU;



pPacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTH TPU MOMOIIY (U3UYECKHX METOJIOB, UCTIONB3Ys
OIMCAHUE WCCIICAOBaHUS, BBIACIATh IMPOBEPIEMOE MPEIIOIOKEHUE, OLCHUBATh IPABHUIIEHOCTh
TOpsiIKa TPOBEICHIS UCCIISIOBAHMS, JICTIaTh BBIBOJIBL,

MPOBOJIUTh OMNBITHI MO HAOMIOJACHUI0 (U3HUSCKUX SBICHUH WU (DU3MYECKUX CBOWCTB TEN
(KanuIUISIpHBIC SBJICHUS, 3aBUCHMOCTD JIABJICHHs BO3JyXa OT €ro o0b&Ma, TeMIrepaTypbl, CKOPOCTH
mpolecca OCTHIBAaHWSI W HATPEBAHUS TMPH HMITYYEHWH OT [BETa M3NIydarolied (TOriomaroeii)
MOBCPXHOCTHU, CKOPOCTh UCITIAPCHUA BOABI OT TEMIICPATYPHI )KUAKOCTU U IJIOIIagn eé IMOBEPXHOCTH,
ANEKTpU3ALUS Tl M B3aWMOJCHCTBHE JIIEKTPUYECKUX 3apsIOB, B3aMMOJICUCTBHE MOCTOSHHBIX
MarauToB, BU3yajin3alns MarHuTHBIX MoJIeH TTOCTOSIHHBIX MarHuToB, [IeﬁCTBH)I MAar"HuTHOI'O I10JIs1 Ha
MPOBOAHUK C TOKOM, CBOWCTBa 3JIEKTPOMAarHWTa, CBOHCTBA AJEKTPOJBUTATENSI TIOCTOSHHOTO TOKA):
(dbopMynupoBaTh TpOBEpAEMbIC MPEANOIOKEHHS, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000py/IOBaHHMS, OMTUCHIBATH XOJI OIBITA H (POPMYITUPOBATH BHIBOJIBL;

BBITIOJIHATE IPAMBIC U3MCPCHHA TEMIICPATYPHI, OTHOCHUTENILHON BJIa)KHOCTH BO3ayxa, CHUJIbI TOKaQ,
HaMpsHKEHUA C HUCIOJIb30BaAHUEM aHaJIOI'OBBIX HpI/I60pOB U JaTYUKOB q]HSI/I‘IeCKI/IX BCIIMYHWH,
CpaBHUBATDH PE3yJIbTAThI H3MEPEHHI C YUETOM 3aJJaHHOW aOCONOTHOM MOTPEIHOCTH;

MPOBOJUTL HWCCIICOBAHUE 3aBHCUMOCTH OJHOW (U3MYECKOM BEIMYMHBI OT JIPYrod ¢
HCIIOJIb30BAHUEM IIPAMBIX H3MepeHI/II>'I (SaBI/ICI/IMOCTI) COIIPOTUBJICHUSA TPOBOAHHKA OT €r0 IJINHBI,
TUIOIIA/IN TIOTIEPEYHOr0 CEUEHHS U YJENBbHOIO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
WJYIIEro yepe3 MPOBOJMHHUK, OT HANPSDKEHHS Ha MPOBOJHUKE, UCCIEIOBAHUE MTOCIIEOBATEFHOIO H
MapajiebHOr0 COCMHEHHI MPOBOJHUKOB): TUIAHUPOBATH HMCCIIECAOBaHKE, COOMPATh YCTAHOBKY H
BBITIOJTHSITh M3MEPEHUS, CIEAys MPEIIOKEHHOMY IUIAHY, (PUKCHPOBATh Pe3yibTaThl MOMyYCHHOM
3aBUCUMOCTH B BUJIC Ta6HI/IH u Fpa(i)I/IKOB, ACIaTh BBIBOJbI 11O PE3YyJIbTaTaM UCCIICI0OBAHU,
MIPOBOANTE KOCBCHHBIC H3MCEPCHUA (1)I/I3I/I‘ICCKI/IX BEJINYHH (YJICJ'II)HaSI TEIUIOEMKOCTD BCIICCTBA,
CONPOTUBIICHUE MPOBOJTHIKA, pabOTa H MOITHOCTh AJIEKTPUIECKOr0 TOKA): TNIAHUPOBAThH U3MEPEHUS,
coOrpaTh JKCIEPUMEHTAIBLHYIO YCTAHOBKY, CIEAyS MPEHIOKECHHOW WHCTPYKIMH, W BBIYHUCISATH
3HAaYCHHE BETHYUHBL;

coOJIIOIaTh TpaBUJIa TEXHUKH 0S30IIaCHOCTH MPHU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHITUIIBI AEHCTBUS M3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOpPOit
Ha WX ONUCaHWs (B TOM YHCJE: CHCTEMa OTOIUIEHHS IOMOB, THUTPOMETp, MapoBas TypOWHa,
aMIiepMerp, BOJBTMETP, CUETYMK OJIIEKTPUYECKOH DSHEPTHH, DJIEKTPOOCBETHTEIbHBIE MPHUOOPEI,
HarpeBaTeNbHbIE JIEKTPOIIPHOOPHI (TPUMEpPHI), IJIEKTPUUECKHE MPEIOXPAHUTENH, IJIEKTPOMArHuT,
3JIEKTPOJBUTATENH TOCTOSHHOTO TOKAa), MCIOJB3yS 3HAHUS O CBOWMCTBAX (U3WYECKUX SBICHUHA H
HEe0OXonUMbIe (U3NMIECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W H3MEpHUTEIbHBIE MPHOOPHI O CXeMaM |
CXEMaTHYHBIM PUCYHKaM (OKHUAKOCTHBIA TEPMOMETp, TEPMOC, NICHXPOMETP, TUTPOMETP, JABUTATENh
BHYTPEHHETO CTOpPaHHA, D3JEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI SJIEKTPUYECKHX Iemel ¢
MTOCTIEIOBATENFHBIM U MAPAJUICTBHBIM COEMHEHUEM 3JIEMEHTOB, pa3jindasi yCJIOBHBIE 0003HAUEHUS
3JIEMEHTOB DJIEKTPUIECKUX IIETIEH;

MPUBOIUTH TPUMEPHI (HAXOMUTh HHPOPMANHMIO O TPUMEpPax) MPAKTHUECKOTO MCIIOIb30BAHHUS
(b3MUecKuX 3HAHWI B TIOBCEAHEBHOM JKM3HM sl oOecredeHus: 0e30MacHOCTH TpH OOpaIeHuH C
npubopaMu M TEXHUYECKHMH YCTPOWCTBAMH, COXpPAHEHHs 370pOBbS W COONIONEHUS HOPM
JKOJIOTUYECKOT0 TIOBEJICHHS B OKPYXKAIOIIeH Cpee;

OCYIIECTBIATh TOWCK WHpopMarmu (QHU3UYECKoro conxepkaHuss B VHTepHeTe, Ha OCHOBE
AMEIOIINXCS 3HAHUW U MyTEM CPaBHEHUS OMONHUTENBHBIX HCTOYHHUKOB BBIIENATH MH(POPMAIIHIO,
KOTOpas SIBJISIETCS POTHBOPEUNBON MITH MOXKET OBITh HEIOCTOBEPHOIA;

WCIIONIb30BaTh MPH BBITTOJIHEHUH YI€OHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO JTIUTEPATYPY (DHU3UIECKOrOo
COJlepXKaHMs, CIIPAaBOYHBIE MaTepuanbl, pecypchl cernm VHTepHeT, Biagerb MpuUéMaMu
KOHCIIEKTHPOBAaHUS TEKCTA, Mpeodpa3oBaHus HH(POPMAITUU 13 OHON 3HAKOBON CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas nHPOpMAIHIO U3
HECKOJIbKUX WCTOYHUKOB (DM3MYECKOr0 COACPIKAaHHSA, B TOM YHCIE IyONMYHO TMPENCTABIATH
pe3yabTaThl MPOEKTHOW WM UCCIIENOBATENBCKON EITEThHOCTH, MTPH 3TOM I'PaMOTHO HCIOJIh30BATh
W3YYCHHBIN MOHATUHWHBIN anmapaT Kypca (GU3UKH, COMPOBOXK/IATh BRICTYIIJICHHE TPE3CHTAIUCH;

IIPU BBHITIOJIHEHUW YYEOHBIX IPOEKTOB W WCCICIOBAHHMA (DU3MUYECKUX IPOIECCOB PACIPEIEATh
0053aHHOCTH B TPYNIE B COOTBETCTBUH C IOCTABJICHHBIMU 3aJ[a4aMU, CIICAUTH 32 BBIIIOJHEHUEM
IJIaHa JISHCTBUI U KOPPEKTHPOBATH €ro, aJIEKBATHO OIIEHUBATh COOCTBEHHBIN BKIIA]] B JCATEIBHOCTh



TpYIIBL, BBICTPaMBaTh KOMMYHHKATHBHOE B3aMMOJCHCTBHE, NPOSBISS TOTOBHOCTH pa3pelaTh
KOH(ITUKTHI.
K konmy oOyuenusi B 9 kJjacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh

c(OPMUPOBAHHOCTH Y O0YUAIOIIMXCSI YMEHUH:

WCIIONIb30BaTh MOHSTHS: CHCTEMa OTCU€Ta, MaTepuajbHas TOYKa, TPAEKTOPHsS, OTHOCUTEIBHOCTh
MeXaHMUECKOro IBMKEHUsI, Aedopmanus (yrpyras, mjiacTHuecKas), TpeHHE, [ICHTPOCTPEMUTENbHOE
YCKOpEHHE, HEBECOMOCTh M TIEPErpy3KH, LIEHTP THKECTH, aOCOIOTHO TBEPAOE TENO, IIEHTP TSKECTH
TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJIeOaHHS M BOJIHBI, 3BYK, HH()PA3BYK U YIBTPA3BYK,
JJNIEKTPOMAarHUTHBIC BOJHBI, IIKala OJJIEKTPOMATHUTHBIX BOJH, CBET, OJHM30PYKOCTb H
JabHO30PKOCTh, CIEKTPhl HMCIYCKAaHWS M IOMJIOLIeHUs, alb(a-, Oera- M ramma-u3IydeHus,
M30TOIBI, S7epHasi SJHEPreTHKa;

paznuyaTh  SBIEHUS ~ (paBHOMEpHOE M HEpaBHOMEpHOE  MpPSIMOJMHEHHOE  JBMI)KEHHE,
PaBHOYCKOpEHHOE TPSMOJIMHEHHOE JBIKEHHE, CBOOOIHOE MajeHue Tell, pAaBHOMEPHOE JBU)KEHHUE
[0 OKPYXHOCTHM, B3aMMOJEHCTBHE TE€JI, PEAaKTUBHOE JBHXKEHHE, KojeOaTenbHOe JBIKEHHE
(3aTyxarmuye ¥ BBIHYXICHHBIE KOJeOaHUs), PE30HAHC, BOJTHOBOEC JBHKECHHE, OTPAXKEHHUE 3BYKA,
MPSIMOJIMHENHOE paclpoCTpaHEHHe, OTPaKEHHEe U TMpeoMJIEHHEe CBeTa, IIOJHOE BHYTPEHHEE
OTpakeHHE CBETa, pa3joKeHHe Oenoro cBera B CHEKTP U CIOKEHHE CHEKTPAJbHBIX IIBETOB,
JCTIEpCHUST CBETa, €CTEeCTBEHHAas paJMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa
M3ITy4eHus) TI0 OMHCAHHWI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMNBITOB, JEMOHCTPHUPYIOIINX
TaHHOE (PI3UYIECKOE SIBIICHUE;

pacro3HaBaTh MPOsIBIICHHE U3yYEHHBIX (DM3NYECKUX SBICHWH B OKpYyKarolieM Mupe (B TOM 4YHCIIe
(m3nueckue SBIEHWS B MPUPOJAE: MPHIMBHI M OTJIMBHI, JOBIKEHHE TUiaHeT CONHEYHOW CHCTEMBI,
PEaKTHUBHOE MBIKEHHE J>KMBBIX OPraHW3MOB, BOCHPHUATHE 3BYKOB JXHMBOTHBIMH, 3EMIICTPSICEHHE,
ceficMUYecKre BOJHBI, IIyHaMH, X0, [[BETa TeJ, ONTUYECKHUE SIBICHUS B MPHUPOJAE, OMOIOTHYECcKOe
NEWCTBUE BWJIUMOTO, YIbTPaAQHOIETOBOTO W  PEHTI'CHOBCKOTO W3JIYYCHHH, €CTECTBEHHBIN
paanoaKkTUBHBIA (OH, KOCMHUYECKHE JIy4dM, PaJMOAKTUBHOE H3JIy4yeHHE IPUPOAHBIX MHUHEPAJIOB,
NEUCTBUE pPAaJUOAKTUBHBIX M3JIydeHHUH Ha OpraHu3M 4YeloBeKa), IpU 3TOM [EpeBOAUTH
MPAaKTHYECKYI0 3a7ady B Y4eOHYIO, BBIACIATH CYNIECTBEHHBIC CBOWCTBA (TMPHU3HAKH) (H3MUYECKHX
SIBIICHUIA;

ONNCHIBATh U3YYEHHBIE CBOMCTBA TeM M (PpU3MYECKUE SBICHHSA, UCIONB3Ys (pru3nveckne BETUYMHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTh Tejla IIPU HEPAaBHOMEPHOM JIBM)KEHHM, YCKOPEHUE, IIepEeMELICHHUE,
IIyTh, YIJIOBas CKOPOCTb, CHJIA TPEHMs, CHJIA YIPYTOCTH, CHJIAa TSDKECTH, YCKOPEHHE CBOOOIHOIrO
MajJieHus, BeC Tela, HMIIYJIbC TEla, WMIYJIbC CHJIbI, MEXaHM4Yeckas pabdoTa W MOIIHOCTb,
[IOTEHIMAJIbHASl PHEPIHs TENa, HMOAHATOrO Haa IOBEPXHOCTBIO 3€MIIM, MOTEHLUAIbHAs SHEPrus
C)KaTOM NPYXHUHbI, KWHETHYECKasl SHEpPIus, IOJNHAs MEXaHUYecKas SHeprus, Mepuol M 4acrora
KoneOaHu#, IJIMHAa BOJHBI, I'POMKOCTh 3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, IIOKA3aTeNlb
IIPETOMIICHHSI CpPelibl), IIPU OMMCAHUM MPABUIBHO TPAKTOBATh (DPU3UUYECKUI CMBICI HCIOIb3YEMbBIX
BEJIMYMH, O0003HAUYEHHs WU €NUMHUIBI (U3MUECKUX BEIMYUH, HAaXOOUTH (DOPMYJIBI, CBSA3BIBAIOILHE
JaHHYI0 (U3MYECKYI0 BEIHMYMHY C JPYTUMH BEIMYMHAMH, CTPOMTH TIpauKd H3YYEHHBIX
3aBHCHUMOCTEHN (PU3MUECKUX BEIHYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PM3UUECKUE SBJICHUS W MPOLECCHI, MCIOJB3Ys 3aKOH COXpaHEHUS
9HEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHLUI CYNEPHO3ULUHN CHJI, IPUHLIUI OTHOCUTEIbHOCTH
lanunes, 3axoHsl HpIOTOHA, 3aKOH COXpaHEHHUS! WUMILYJIbCA, 3aKOHBI OTPAXXEHUS U TMPETIOMIICHUS
CBETa, 3aKOHbI COXPAHEHMs 3apsSIOBOIO M MAacCOBOI'O YHCEN IMPH SIEPHBIX PEAKUUSAX, IPU ITOM
JlaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3allMCBIBATh €r0 MaTEMAaTHUECKOE BBIPAKECHHUE;
OOBSACHATH (PU3MUECKHE TPOLECCHl M CBOWCTBA TEN, B TOM YHWCIE M B KOHTEKCTE CUTYalUi
MPAKTUKO-OPHEHTUPOBAHHOIO XapakTepa: BBIABIATh HPUYNHHO--CIEICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE W3 2—3 JOTMYECKMX IIaroB C ONMOpPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUYECKHX
SIBICHUH, (PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pewmaTth pacuérHele 3agauu (OMHUpAroIIUecss Ha CUCTEMY M3 2—3 ypaBHEHHI), UCIONb3YsS 3aKOHBI U
(dhopmyIibl, cBsI3bIBaIOIIME (HU3NUECKME BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4d 3alMChIBaTh
KpaTKoe YCJOBHE, BBIABISATH HEAOCTAIOUIME WM HM30BITOYHBIC IAaHHBIC, BHIOMpATh 3aKOHBI H
¢dbopmyiel, HEOOXOAWMBIE sl PELIeHHUs, NMPOBOOUTH pPAacyEéThl M OLEHUBATh PEATMCTHYHOCTD
MOJTY4YEHHOT0 3HaUeHUsI (PU3NUECKON BETMUMHBI;

pacmo3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOLIM (PU3NIECKUX METOIOB, UCIIONIB3YS
OIMCAaHUE HCCIEAOBAaHUA, BBIIEIATh IPOBEPSIEMOE MPEANOIOKEHUE, OLEHUBATh IPABHIBHOCTh



MOpPsIZIKa IPOBENICHHUS MCCIEAOBaHMs, eIaTh BEIBOBI, HHTEPIPETUPOBATh PE3yabTaThl HAOMIOACHHH
U OIBITOB;

MPOBOAMTH OIBITHI 110 HAOIIOACHUIO (PU3UUECKHUX SIBICHUIN MM (PU3MYECKUX CBOWCTB Tel (M3yueHHe
BTOpPOro 3akoHa HbIOTOHA, 3aKOoHA COXpaHEHHs SHEPrHH, 3aBUCHMOCTh MepHoAa KoieOaHHi
MPYKUHHOTO MasiTHUKa OT MacChl Tpy3a U KECTKOCTH NPY>KUHBI M HE3aBUCHMOCTH OT aMILTUTYIbI
MaJbIX KOIeOaHuH, MPSIMOIMHEHHOE paclpoCTpaHeHHe CBETa, pa3jokeHne Oenoro cBera B CHEKTp,
H3yYeHHE CBOWCTB H300pa)KCHUsI B IUIOCKOM 3€pKaje M CBOHCTB HM300pa’keHHs TMpeaMera B
cobuparomieii nuH3e, HAONIOJICHWE CIUIOMIHBIX W JIMHEHYaTBIX  CHEKTPOB  M3JIyYEHHs):
CaMOCTOSTEIFHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa 0OOpYyIOBaHWS, OMUCHIBATH XOJ
OITBITA M €r0 PE3YNbTaThl, (OPMYIUPOBATH BHIBOBI;

MPOBOANTH TIPU HEOOXOAMMOCTH CEPHIO MpPSIMBIX H3MEPECHHUH, Ompelernss cpeqHee 3HAUYCHHE
n3MepsieMoil BeIMUYMHBI ((DOKYCHOE pAacCTOSHHE COOMparomield JHH3bI), O0OCHOBBIBATH BBIOOD
criocoba u3MepeHus (M3MepUTEILHOro prdopa);

MIPOBOANUTHL HCCICIOBAHUC 3aBUCUMOCTEN (1)I/I3I/I‘IGCKI/IX BCIIMYUH C HCIIOJIB30BAHHUEM IIPAMBIX
M3MepeHHi (3aBUCHMOCTh IyTH OT BpPEMEHH INpH PaBHOYCKOPEHHOM JIBMKEHWHU O€3 HayalbHOM
CKOpOCTH, I€puoaa KOHe6aHI/II>'I MAaTEMAaTU4YCCKOro MasATHUKA OT MJIMHbI HUTH, 3aBUCHUMOCTHU YyIJia
OTpaXCHUs] CBeTa OT yria MaJeHus W YIja TNpEOMIICHHS OT yIyia MaJeHUs): IJIaHHPOBATh
HCCIIEIOBAaHNE, CAMOCTOATENIFHO COOMpPATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThl IOIyYEHHOU
3aBUCUMOCTHN q)HSH‘IeCKI/IX BCIIMYHUH B BHUJIC TaGHI/IH )51 l“pa(i)I/IKOB, JI€1aTh BBIBOABI IO pE3yJIbTaTaM
HCCIIeIOBAHNS;

MPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3NIECKUX BEINYHH (CPEIHSSI CKOPOCTh U YCKOPEHUE TeNa MpH
PaBHOYCKOPEHHOM JBWKCHHWH, YCKOPEHHE CBOOOAHOTO TMAaEHUSA, JKECTKOCTh MPYKUHEI,
KOO(QUIIMEHT TpPEeHUs CKONBXEHHs, MeXaHh4yeckas padoTra M MOIIHOCTh, YacTOTa W TIEPHOJ
KoneOaHnii MaTeEMaTHYECKOI0 U IMIPYXXMUHHOI'O MasTHHUKOB, OIITHYECKaA CUJIa co61/1pafomel71 JIMH3BI,
paavioakTUBHBIA (DOH): TUTAHMPOBATH HM3MEPEHHs, COOMpaTh OSKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONHATh M3MEPEHUs, CIeNys MPEIIOKEHHON WHCTPYKLWHU, BBIYUCIATH 3HAYCHHWE BEIHMYMHBI U
AQHAJIU3UPOBATH MOYYEHHBIE PE3YIIHTATHI C YUETOM 3aJIaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOJIrOIaTh TpaBUjIa TEXHUKH 0S30IIaCHOCTH MPU pabOTe ¢ J1abopaTOPHBIM 000PYIOBaHUEM;
pasTMYaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (PU3WUECKHUX MOJENel: MaTephanbHas TOYKa,
abcomoTHO TBEPAOE TENO, TOYEYHBIH MCTOYHHWK CBETA, JIyd, TOHKAs JHMH3A, TUTaHETapHas MOJENb
aToMa, HyKJIOHHAsl MOZIeJTb aTOMHOT'O SI/1pa;

XapaKTepU30BaTh MPUHITUIBI ACHCTBUS M3yUeHHBIX MPUOOPOB W TEXHUYECKUX YCTPOUCTB C OMOPOH
Ha WX OMHUCAHU (B TOM YHCJE: CIIUJOMETP, TaTINKH TTOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XO0JIOT, OYKH, TIEPUCKOII, (poToammapar, ONTHIECKHE CBETOBOIBI, CIIEKTPOCKOI, TO3UMETpP, KaMmepa
Bunscona), wcmonb3ysl 3HaHHS O CBOWMCTBaX (PM3MYECKUX SIBICHHH W HEOOXOAWMEBIE (U3NUECKHe
3aKOHOMEPHOCTH;

WCIIONB30BaTh CXEMbl W CXEMaTHYHbIE PHCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPHUTEIHHBIX MPHUOOPOB W TEXHOJIOTHYECKUX IIPOIECCOB MPH PEIICHUH y4eOHO--TIPaKTHIECKUX
3a/1a4, ONTHYECKHE CXEMbI Ul TIOCTPOEHHWS M300pakeHWH B TIOCKOM 3epKalie W coOmparomien
JIUH3E;

MIPUBOIUTH TPUMEPHI (HAXOMUTh HHPOPMANHMIO O TPUMEpPax) MPAKTHYECKOTO MCIIOIb30BAHHUS
(bm3MUecKuX 3HAHWI B TIOBCEAHEBHOM JKM3HM sl oOecredeHus 0e30MacHOCTH TpH OOpaIeHHH C
npubopaMu M TEXHUYECKHMH YCTPOWCTBAMH, COXpPAHEHHS 370pOBbS W COONIONEHUS HOPM
JKOJIOTUYECKOT0 TIOBEJICHHS B OKPYXKAIOIIeH Cpee;

OCYIIECTBIIATh TMOMCK HWH(OpManuu (HrU3Udeckoro cojepxkaHus B HHTepHeTe, CaMOCTOSTEIBHO
(hopMynHpysT TIOMCKOBBI 3allpoC, HAXOAWTHh IYTH OIpeIeNeHNs] JTOCTOBEPHOCTH IMONyYeHHOH
rH(opMaIuy Ha OCHOBE UMEIOIINXCS 3HAHUH U JJOTIOTHUTENbHBIX HCTOUHUKOB;

WCIIONIB30BaTh MPH BBITTOIIHEHNH YI€OHBIX 33/ IaHUH HAYIHO--TIOMYJISIPHYIO JIUTEPATYPY (DHU3UIECKOr0o
COJlepXKaHMs, CIIPAaBOYHBIE MaTepualbl, pecypchl cernm VHTepHeT, Bianerb MNpuUéMaMu
KOHCIIEKTHPOBAaHUS TEKCTA, Mpeodpa3oBaHus HH(POPMAITUK 13 OHON 3HAKOBON CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOINEHUS Ha OCHOBE WH(pOpMamuu u3
HECKOJIBKUX HMCTOYHHMKOB (DM3UYECKOrO COAEp)KaHUs, MyONWYHO TMPEACTaBIsTh Pe3yJbTaThl
MPOEKTHON WJIN MCCIIEAOBATEIBCKON AESTENbHOCTH, IPY 3TOM IPaMOTHO HMCIIOJIb30BATh M3YUEHHBIH
MOHATUIHBIN anmapar nu3y4aeMoro paszaena (pu3ruKy U COMpOBOXKAATH BHICTYIUIEHUE MIPE3EHTAHEH C
y4€ToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.
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HaumenoBanue pa3aenoB U Tem
MPOrpaMMBbI

KonnuectBoyacoB | DneKTpoHHBIE
(undpossie)
Bcero | KP | TIP | oOpa3oBaTensHbIEpecype

bl

[Iporpamma BocniuTaHust

Paznen 1.0Pu3nka u e€ poab B MO3HAHNH OKPY/KAIOLIEro MUpPa

NMHNM«Y pouHnas

Bu6imnoreka LIOK BHOCTB»IPUBJICUCHUE BHUMAHHUS
1.1 ®dusuka - HayKa 0 MpUpojIe 2 https://m.eds00.ru/7f4161 PIIMXCs K HICHHOCTHOMY aCIeKTy
94 X Ha ypOKax IpEeIMETOB, SIBJICHU
BuGnnorexa LIOK 1, HTHUIIMMPOBaHKE 00CYKICHUH,
1.2 Du3NYCCKU CBETMYHHBI 2 1 |https://m.edsoo.ru/7f4161 BAHUH CBOCTO MHCHMAL, BHIPabOTK
04 [HOCTHOI'O OTHOIICHHUS K H3ydaeM
T OBITHSM, SIBIICHUSM, JIUIIAM;
. bubmuoreka [IOK
1.3 EcTecTBeHHONaY HEIHMETOIO 2 1 |https://m edS(I)lo FU/TFA1E] | D MCHEHHE HHTCPARTHBHBIN
' 3HAHUS 9 4D S : dbopm yueOHOH pabOTBHI -
= HMHTEIICKTYaIbHbIX,
Uroronopazneny 6 CTHMYJIMPYIOLIHX
Paznen 2.IlepBoHavaibHbIe CBEIEHUS O CTPOEHUH BENIECTBA MO3HABATEIbHYI0 MOTHBAIIHIO,
bru6mmoreka [{OK HUI'POBBIX METOMHK,
2.1 CrpoeHneBemecTsa 1 https://m.edso0.ru/7f4161 | AMCKyCCHUH, MArOIKX
94 BO3MOXKHOCTh npuobpecTn
JIBUKEeHME ¥ B3aMMOJIECTBHE bromorexa [IOK oo e
2.2 A 2 1 https://m.edsoo.ru/7f4161 | KOHCTPYKTHBHOTO  JMajora,
4aCTHL] BEILECTBA 04 TPYNIOBOM paboThI, KOTOpas
. VYUT CTPOUTH OTHOIICHHS H
br6mmoreka LJOK .
ATperaTHbIECOCTOSHHUABEIIECT . 1 HAE€UCTBOBATH B KOMaHze,
2.3 2 https://m.edsoo.ru/7f4161
Ba 94 croco0CTByeT Pa3BUTHIO
= KPUTUIESCKOTO MBIILICHHUS
Hroronopasneny 5 MoOyXKIeHne  00yJaroIIuXCs
Paznen 3./IBuskeHne U B3auMojielicTBHE Tej cobmonaTh HOPMBI
Bu6nnoreka LIOK MOBE/ICHUS, TIPAaBUJIa OOIICHHS
3.1 MexaHHYeCKOEIBIKEHIE 3 https://m.edso00.ru/7f4161 | €0 CBCPCTHUKAMH u
94 MearOrHYeCKUMHU
bubnmorexa [IOK paboTHUKaMH,
3.2 Wueprusi, Macca, IIIOTHOCTh 4 1 https://m.edsoo.ru/7f4161 | COOTBCTICTBYIOIHC — yKIaLy
94 o0meobpazoBaTenpHON
B— 5 110K OpraHu3alliy, YCTAHOBICHHUE U
HOIHOTEKA
TOJIJIEPKK
33 | Cuma. Bugsicun 14 | 1 2 https://m.edsoo.ru/7f4161 | = D N
94 JOOpOXKenaTeTbHOMN
= atMochepsl;
Hroronopasneny 21 OpraHU3alU0 HACTaBHUYECTBA
Paznen 4./laByienne TBEPABIX TeJl, JKMIAKOCTEH M ra3oB MOTHUBUPOBAHHBIX u
Hasnenue. [lepenaua butmoreka IIOK SpyAHUPOBaHHBIX
4.1 JABJICHUS TBEPBIMU TEIIAMHU, 3 https://m.edsoo.ru/7f4161 | oOy4arommxcst Hall
JKHJIKOCTSIMHU U ra3amu 94 HEYyCIIEBAIOMMU
Bu6miorexa IJOK OTHOKJIACCHUKAMH, B  TOM
4.2 JlaBieHUEXHUIKOCTH 5 https://m.edsoo.ru/7f4161 | M€ ¢ ocoObIMu
00pa3oBaTeNbHBIMU

94
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4.3

AtMocdepHOenaBieHne

bubmuoreka LIOK
https://m.edsoo.ru/7f4161

94

4.4

JelicTBue )KUIKOCTH U ra3a Ha
HOTPY’KEHHOE B HUX TENO

bubmuoreka LIOK
https://m.edsoo.ru/7f4161

94

Hroronopasaeny

21

Paznen 5.PaGoTa u MOIHOCTB. JHeprus

5.1

Pabora 1 MomHoOCTh

bubanoreka [IOK
https://m.edsoo.ru/7f4161

94

5.2

ITIpocThieMmexaHU3MBbl

bubmmoreka [JOK
https://m.edsoo.ru/7f4161

94

5.3

MexaHudeckasiaHEPrus

bubmmoreka [JOK
https://m.edsoo.ru/7f4161

94

Hroronopazaeny

12

PesepBHOEBpEMS

MOoTPeOHOCTAMU,
o0yJaronmmes COLIMATILHO
3HAYUMBIN OIIBIT
COTpYIHMYECTBA W B3aUMHOU
MTOMOIIIH;

HHULUUPOBAHUE U MOIIEPKKY
HCCIEN0BATENBCKOM
JESITEILHOCTH 00YyYaroIXCs,
IJIAHUPOBAHUC W BBITOJIHCHUC
WHIAWBUAYAJTbHBIX u
IPYIIIOBBIX IIPOEKTOB
BOCIIUTATEIbHOU
HaIpaBJICHHOCTH.
NM«OcHOBHBIE IIKOJbHBIE
Aesia».yqactue BO
BCEPOCCUMCKUX AKIHSAX,
ITOCBAIIICHHBIX 3HAaYNMbIM
COOBITHSIM B Poccun,
MHPE;TOPKECTBEHHBIE
MCpPOIIPUATHA, CBA3AHHBIC C
3aBeplIIeHneM  00pa3OBaHMS,
MepexoJioM Ha  CJIEAYIOIUMN
YpOBEHB 00pa3oBaHMs,
CUMBOJIM3UPYIOLIUE
npuobpereHue HOBBIX
COLIMAJFHBIX ~ CTAaTyCOB B
o0Opa3oBaTeILHON
OpTraHM3aIlHH,
o01IIecTBe;IIepEMOHIHI
HarpaxiueHuss (0  WToram
yaeOHOTO  Tepuoma, Tojaa)
00yJaroNMXcs M MEJaroroB 3a
ydacTue B JKU3HU
o0Opa3oBaTeILHOM
OpraHM3allfH, JOCTHKEHHUS B
KOHKypCaX, COPEBHOBAHUSX,
ONTUMIINA/IAX, BKJIA]] B
pazBuUTHE  00pa30oBaATEIBLHOMN
OpraHu3aluy, cBoeil
MECTHOCTH ;HaOJII0IEHHE 3a
MOBEJICHUEM OOYJaroInuXCsl B
CUTYaIUIX MTOJITOTOBKH,
MPOBEACHUS, aHanm3a
OCHOBHBIX  IIKONBHBIX  JIEl,
MEpPOIPUATUH, ux
OTHOIIICHUSIMU c
00yJaIOIMHCS pasHBIX
BO3PACTOB, c
MeIarornaecKuMu
pabOTHHKaAMU U
B3pPOCIIBIMH.

Jaromero

OpyTrUMHA

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

68

12

8 KJIACC
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I/ TeMIIPOrpamMMbl

Bcero

KP

I1P

00pazoBaTenbHBIEPECYPCHI

Pasnen 1.Tem1oBbiesiBiIeHUA

Crpoenue u

1.1 .
CBOICTBaBEIIECTBA

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

1.2 TernaoBBIEPOIIECCHI

21

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

Hroronopasaeny

28

Pazaen 2.2/ieKTpryecKHe H MATHUTHBIE SIBJICHUSA

OnexTpudecKkue 3apsaabl.
3apspKeHHBIE Tela U X
B3anMMOJCHCTBHE

2.1

7

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

IToCTOSSHHBINANEKTPUUECKUATO
K

2.2

20

bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce

2.3

MarHuTHBICSBICHUS

=

bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce

2.4 OneKTpoMar HU THAaSIMH Ty KITHST

bub6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

Hroronopazaeny

37

PezepBHOEBpEMs

NM«Ypounas
JAESATEILHOCTh
MIPUBJICUCHUE BHUMAaHHUS
o0yJarommxcs K
IICHHOCTHOMY aCIICKTy
H3yJaeMbIX Ha YpOKax
MPEMETOB, SIBIICHUN U
COOBITHIA, THUITUUPOBAHHE
0o0CYyXIeHUH,
BBICKA3bIBAHHMM CBOETO
MHEHHS, BRIPAOOTKH CBOCTO
JIMYHOCTHOI'O OTHOIIEHUS K
H3Yy4aeMbIM COOBITHSM,
SIBJICHHUSIM, JIUIAM;
MPUMEHEHUE
HHTEPAKTHBHBIX (HOPM
yueOHOM paboTHI -
HHTEJUICKTYaTbHBIX,
CTUMYJIMPYIOIIUX
MO3HABATENLHYIO
MOTHUBALUIO, I/IFpOBI)IX
METO/IMK, TUCKYCCHH,
JTAfOIIMX BO3MOKHOCTE
MPUOOPECTH OIBIT BEJCHUS
KOHCTPYKTHBHOT'O JIHAJIOTa;
TPYIIIOBOM pabOThI, KOTOPAs
YUYUT CTPOUTH OTHOILICHHUS U
JIeHCTBOBATh B KOMaHJIE,
CMOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIILICHUSL;
NnoOyXAeHHE 00Y4aIOIINXCS
co0JII0/1aTh HOPMBI
TOBE/ICHHS, TIpaBHJIa
OOILIEHHUS CO CBEPCTHUKAMH
U [IeJarOrH4eCKUMU
pabOTHUKAMH,
COOTBETCTBYIOIINE YKIIATY
00111e00pa3oBaTENbHOM
OpraHM3aliy, YCTaHOBJICHHE
U TOJJICPKKY

JIoOp oKenaTenpHON
aTMocdepsr;

OpraHU3aIHIo
HacTaBHUYECTBA
MOTHBHPOBAHHBIX U
IPYIUPOBAHHBIX
o0yJaromuxcs Hajl
HEYCIICBAIOIMU
OJIHOKJIACCHUKAMH, B TOM
YHCIIE C OCOOBIMH
00pa3oBaTENFHBIMU
MOTPEOHOCTSIMH, JAFOIIETO
00y4aromuMcs COIMaIbHO
3HAYUMBIHN OITBIT
COTPYIHUYECTBA U
B3aMMHOM ITOMOIILIY;
WHUIMUPOBAHUE U

MO ICPIKKY
HCCIIEIOBATEIbCKOI
JIeATEeILHOCTH
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oOyJarommmxcs,
[UTAHUPOBAHUE U
BBIMOJTHEHHE
WHIMBHUAYAIbHBIX U
TPYIIIOBBIX MPOEKTOB
BOCIIUTATETbHOU
HanpaBJICHHOCTH.
NM«QOcHoBHBIE
IKOJbHBIE 1eJI1a».yJacTHe
BO BCEPOCCUMCKUX aKIHSIX,
MOCBSIIEHHBIX 3HAYMMBIM
coObITusiM B Poccun,
MHPE;TOPIKECTBEHHBIE
MEPOIPHSTHS, CBA3aHHbIE C
3aBepIICHHEM 00pa30BaHMs,
MEPEXOA0M Ha CIETYIOIMH
YPOBEHb 00pa30BaHUs,
CHMBOJIH3UPYIOIIHE
MpUOOpETEHNE HOBBIX
COIMAJIbHBIX CTATYCOB B
00pa3oBaTeIbHON
OpraHu3alliy,

00IIIeCTBE; [IEPEMOHHH
HarpaxjeHus (1o uToram
yueOHOro rnepuoa, roaa)
00y4aloIuXCs ¥ TIeJaroroB
3a yJacTHe B KHU3HH
00pa3oBaTeNnbHOM
OpraHM3aliy, JTOCTHKCHHS B
KOHKYpCax, COPEBHOBaHHUSIX,
OJIMMITHAJIaX, BKJIA]] B
pas3BuTHE 00pa30BaTEIbHOM
OpraHu3aluu, CBOei
MECTHOCTH;HAOJIIOICHUE 3a
MOBEICHUEM 00 yUarOIXCs
B CHTYaIIUsX MOATOTOBKH,
MPOBE/ICHHSI, aHAIH3a
OCHOBHBIX IIKOJBHBIX JIEl,
MEPOIPUITHH, UX
OTHOILICHHUSIMHU C
00Yy4aIOIIUMHKCS pa3HBIX
BO3pacTOB, C
MearorideCKuMH
paboTHUKAMU U OPYTHMH
B3pOCIIBIMHU.

OBIIEE KOJIMYECTBO YACOB

I10 [TPOTPAMME 68 3| 145
9 KJIACC
No /1 HaumenoBaHuepasienos u KonnyectBouacoB Dnexrponnbie (udpoBhIE) IIporpamma BociuTaHUs
h TEMIIPOrPaMMBbI Bcero |KP |[IIP 00pa3oBaTelbHBIEPECYPCHI
Paznen 1.Mexanu4eckuesiBJICHHS NM«YpouHnas
11 MexaHu4ueckoe IBHKEHUE U 10 1 bubnuoreka LJOK NEATEIbHOCTD
' CII0COOBI €ro ONMUCAHUS https://m.edsoo.ru/7f41a4a6 [TPUBICYCHNC BHUMaHMA
OyYaIOIIUXCA K
. bubdmuoreka LIOK 00yH
1.2 BsaumoneicTereren 20 1 3 https://m.edsoo.ru/7f41adag [HCHHOCTHOMY aCICKTY
BuGmiorexa LJOK M3y4aeMbIX Ha ypOKax
13 3aonicoxpanenus 10 3 https://m.edsoo.ru/7f41a4a6 NPEAMETOB, ABIICHHI 1



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

CO6I>ITI/II71, WHHUIHUUPOBAHUC

00CYXICHUH,

BBICKA3bIBAHUI CBOCTO
MHCHMUA, BBIpa6OTKI/I CBOCI'o

JTIUYHOCTHOTO OTHOIICHUS K
M3y4aeMbIM COOBITHSIM,

Wroromnopasneny ‘ 40 ’
Paznen 2.MexaHnuyecKue K0J1eOAHUSI U BOJTHBI
bubmuoreka LIOK
21 | Mexanueckiexonebais ! 3 | htps://m.edsoo.ru/7f41ada6
bubmuoreka IIOK
2.2 MexaHH4uecKH eBOIHBI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroromnopasneny 15

SIBIICHUSIM, JIUIIAM;

Paznen 3.3J’leKTp0MaFHI/ITHOC IMOJI€ M JICKTPOMAIrHUTHBLIC BOJTHBI

MpUMEHEHHE
WHTEPAKTUBHBIX (hopM

31 DIEKTPOMArHUTHOE TOJIE U 6 2 bubmuoreka IIOK y4eOHON paboThI -
' 3JIEKTPOMArHUTHBIE BOJHEI https://m.edsoo.ru/7f41a4a6 HMHTCIUICKTYaJIbHBIX,
WUtoronopasaerny 6 CTUMYITHPYIOLIHX
03HABATEIbHYIO
Paznen 4.CBeToBbIesiBJICHUS MOTHBALIIO, HIPOBHIX
3aKOHBIPACIIPOCTPAHEHHSICBET bubmuoreka [HOK METOJIHK. JTHCKYCCHI
4.1 6 2 httos: ’ JUK, TUCKY )
a ttps://m.eds00.ru/7f41a4a6 |yaiommx Bo3MOKHOCTD
bu6muorexa [IOK MPHOOPECTH OTBIT BEIEHUS
4.2 JIMH3bL 1 ONTHNCCKHENPHOOPE! 6 3 https://m.edso0o.ru/7f41a4a6 KOHCTPYKTHBHOrO qHAIIOra;
43 PasnosxeHune 6e10ro cBera B 3 5 Bu6moreka IIOK IPYIIOBOi pabOThI, KOTOpast
' CIEKTP https://m.edsoo.ru/7f41a4a6 [Y1UT CTPOMTH OTHOUICHUS U
Hroronopaseny 15 JICKCTBOBATh B KOMAaHJIE,
CIIOCOOCTBYET Pa3BUTHIO
Paznen S.KBaHToBbIESIBJICHUS KPUTHYCCKONO MBIIIICHHA:
51 Hcmryckanue u TorjionieHne 4 1 EI/I6JI.I/IOTeKa HOK . 06y K/IEHNE 00YUAIOLIIXCS
CBETa aTOMOM https:/m.edsoo.ru/7f41a4a6 cognionats Hopmb
bub6mmoreka [JOK TTOBECHMS, TIPABHIIA
52 CTpociineaToMHOroszpa 6 1 https://m.edsoo.ru/7f41a4ab |oGuieHus co CBEpCTHUKAMU
5.3 SlmepHBIepeaknn 7 1 bubmorexa LIOK 1 TCAATOTHHACCIHMI
' FICpHbIepeakl https://m.edsoo.ru/7f4lada6 [paboTHHKamH,
Utoronopasaeny 17 COOTBCTCTBYIOLINE yKIaly
001eodpazoBaTeILHOM

Pa3zaen 6.110BTOpUTEILHO0-00001IAIOIIHITMOT

JIb

6.1

[ToBTOpEHMe 1 0000IICHIE
coJiepkaHus Kypca (pr3uKu 3a
7-9 xmacc

9

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

OpraHu3alliyi, YCTAaHOBJICHHUE
U TIOJICPIKKY
nmoOpoXKenaTeTbHOM
aTMOC(epHI;

Uroro no pazneny

OpTaHU3aLHIO
HaCTaBHUYECTBA
MOTHUBUPOBAHHBIX U
SPYIUPOBAHHBIX
00yJaromxcst HaJl
HEYCIIEBAIOLIUMHU
OJHOKJIACCHUKaMH, B TOM
YHUCIIEe C OCOOBIMU
00pa3oBaTENbHBIMU
MOTpeOHOCTSMH, AAFOIIETO
00yJaroIMMCs COLUAIBHO
3HAYMMBINA OIBIT
COTpYIHHYECTBA U
B3aMMHOM IIOMOILY;
WHULWUPOBAHUE U
MOJIEPKKY
VICCIIEI0BATENIbCKOM
JeATEIbHOCTH

00 yJaronmxcs,
MIaHUPOBAHUE U
BBINTOJIHEHNE
WH/IMBUAYAIbHBIX U
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TPYIIIOBBIX IPOEKTOB
BOCITUTATENLHON
HaIpaBJICHHOCTH.
NM«OcHOBHbBIE
HIKOJIbHBIE JeJ1a».yJacTre
BO BCEPOCCUMCKUX aKIUAX,
IIOCBAIIICHHBIX 3HAYUMbIM
coObITHAM B Poccun,
MUPE;TOPKECTBECHHBIE
MCPOIIPUATHA, CBA3aHHBIC C
3aBeplIeHneM 00pa3oBaHMs,
[IEPEXO/IOM Ha CIEYIOLIMI
YpOBEHb 00pa30BaHMUS,
CUMBOJIM3UPYIOIINE
MpHOOpETEHNE HOBBIX
COIMAJIbHBIX CTaTyCOB B
00pa3oBaTeIbHON
OpraHu3allvy,

00II1eCTBE; IEPEMOHUHT
HarpaxaeHus (110 uToram
yaeOHOr0 TIeproa, roia)
00yJaroNIuXCs 3a y4acTHe B
YKU3HHA 00pa30BaTeIHHON
OopraHusanuu, 10CTUXKCHHUA B
KOHKYpCaX, COPEBHOBaHUSIX,
ONTUMIINA/IAX, BKJIAJ B
pa3BuUTHE 00pa30BaTEIHLHON
OpraHu3allny, CBOEH

MECTHOCTH;
OBHIEE KOJIMYECTBO YACOB 102 3
110 ITPOTPAMME 27
Brimucka BepHa 29.08.2023r.
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