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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TOJIOKEHUW U TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUSI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOM mporpaMmebl, mnpeacraBieHHbIx B OI'OC 00O, a Takke ¢ yd4éroM
denepanpHOl paboueil mporpaMMbel BocnuTaHus W KoHIeNmuu mnpenojgaBaHus ydeOHOTO
npeaMera «Pu3ukay.
Copepxanue  mporpamMmbl [0 (U3MKE  HalpaBlIeHO  Ha  (OpMUPOBaHUE
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH OOyYaroIMXCS W OpraHu3allio W3Yy4eHHs (QU3MKH Ha
NeSITEeIbHOCTHOH OcHOBEe. B mporpamme mno ¢usuke y4uTHIBAIOTCS BO3MOYKHOCTU Y4eOHOTO
npeamera B peanusanuu  TpeboBaHuit @I'OC OOO K TmIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHMs, a  TakkKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha yPOBHE OCHOBHOTO 00111€r0 00pa3oBaHMUsl.
[Iporpamma nmo Qu3uke ycTaHaBIMBAET paclpeleleHue yueOHOro marepuajia Mo rojaam
oOydeHus (1Mo KjaccaMm), TMpejylaraeT MNPUMEPHYIO TOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE pa3BUTHS MPEAMETHOTO COJepX aHUs M y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroImuxcsl.
[Iporpamma mo ¢uznke pa3paboTaHa C IeJIbI0 OKa3aHUsI METOAUYECKON MOMOIIN YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY IIPEIMETY.
®du3zurKa SBIsIeTCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MTOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE INPOIIECCOB U SIBJICHHM, M3y4yaeMbIX XUMHUEH,
OunoJIoTHEH, acTpoHOMHUEH W (HU3UYECKOUW Treorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IpeaocTaBisieT Haubosiee siCHble OOpas3lbl MPUMEHEHHs HAaydHOTO METoja
MO3HAHUS, TO €CTh croco0a MOJydeHHs! TOCTOBEPHBIX 3HAHUM O MUDE.
OnnHa w3 TJIaBHBIX 3a7a4 (PU3UYECKOTO 00pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHHs
COCTOMT B (OPMUPOBAHUU €CTECTBEHHO-HAy4yHON TIPaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenue ¢usukn Ha 0a30BOM ypOBHE NpEANoaraeT oOBJIAJCHHE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU €CTECTBEHHO-HAYUYHYIO IPaMOTHOCTb:
® Hay4dyHO OOBSCHSTH SIBIICHUS;
® OLIEHUBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO HCCIIeI0BaHUS;
® UHTEPHPETUPOBATH JAHHBIE U HCIOJB30BaTh HAyYHbBIE JI0KA3aTeIbCTBA JUIS
MOJIy4EHHS BBIBOJIOB.
Henu wu3yuenuss Gu3MKM Ha ypoOBHE OCHOBHOTO oOmIero oOpa3oBaHHs ONpeAeNicHbl B
Konuenuuu npenogaBanus ydeOHoro npeaMera «Dusuka» B 00pa30BaTENbHBIX OPraHU3alUAX
Poccuiickoit ®enepanuu, peanusyrOIIUX OCHOBHBIE OO0IIe00pa3oBaTeiIbHbIE MPOrPAMMBI,
yrBepxka€HHON pemenneM Kosernn MunncrepctBa mnpocsemienus Poccuiickoit @enepanuun
(mpotokon ot 3 gexadbps 2019 r. Ne [TK-4BH).
ey u3yyenus GpU3NKu:
e npuoOpeTeHHe MHTepeca M CTpeMJICHHs OOydyaromMXcs K HayYHOMY H3y4YEHHUIO
MIPUPO/IbI, Pa3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJICTABIEHUH O HaydyHOM MeETOJIeé TO3HaHUS U (HOpMUpPOBaHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPY/KAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUs] OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH ISl PA3BUTHUS APYIHX €CTECTBEHHBIX
HAYK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEICTABICHUH O BO3MOXKHBIX cepax Oynaymieil npodeccuoHanbHOMI
JeATEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOMH, MOATOTOBKA K JalTbHEHIIEMY O0YYCHHUIO B 3TOM
HaIpaBJICHUU.

JlocTkeHre 3TUX Lejaedl mporpaMMbl N0 (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0Opa3zoBaHus 00eCTIeuNBaACTCs PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHe 3HAHWKA O MAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHX,
TETUTOBBIX, AIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHEe yMEHHH ONUCBIBATH W  OOBACHATH (U3WYECKHUE SIBICHHUS C
WCTIOJIb30BAHNEM TIOTYUYEHHBIX 3HAHUIA;

® OCBOGHHME METOJIOB pEHIeHHUs MPOCTEHIINX pacuy€THBIX 3aJad C HCIHOJb30BAHUEM
(bU3NIECKUX MOJIeNIel, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a/1ay;

® Dpa3BUTHE YMEHHMH HaOMIONaTh MPHUPOTHBIE SBICHHUS W  BBHIMOJHATH  OTIBITHI,
nabopaTtopHble pabOTBl U 3KCIEPUMEHTAIbHBIE HUCCIIEOBAaHUS C HCIOJIb30BaHUEM
W3MEPHUTEIBHBIX MPHOOPOB;

e ocBoeHHEe NpUEMOB paboThl ¢ MHGpopMaluell (GU3NMUecKOro coiepKaHHs, BKIOYas
WHPOPMAIIMIO O COBPEMEHHBIX TOCTH)KCHUSX (U3WKH, aHATU3 W KPUTHYECKOE
olleHHBaHHE UH(OpMAIUH;

®3HAKOMCTBO €O cepamu TPoPeCCHOHATHHON JACSITEIbHOCTH, CBI3aHHBIMU C (DU3UKOMN, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha IOCTHKECHUSAX (PU3NICCKON HAYKH.

Ha usydenne ¢usuku (6a30BbIi YypOBEHH) Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs
oTBoaUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HezieN0), B 8 kitacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO).

[Ipemyaraemerit B mporpaMme o Gpu3nUKe mepedeHb 1a0opaToOpPHBIX pabOT U OTIBITOB HOCUT
PEKOMEH/IATENIBHBIN XapaKTep, YYHTENb JENAaeT BBIOOP IMPOBEACHUS JIA0OPATOPHBIX pabOT U
OTIBITOB C YUETOM WHIUBUAYATBHBIX OCOOCHHOCTEH 00YJarOIIUXCs, CIIMCKA SKCIIEPUMEHTATBHBIX
3aJJaHHl, TIpeIaraéMbIX B paMKax OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1o (usuke.



COJEP/KAHUE OBYYEHUA
7 KJIACC

Paszjnen 1. ®u3uka u eé posib B IO3HAHUM OKPYKAIOIIEr0 MUpAa.

®dusuka — Hayka o npupoje. SBnenHus npuponabl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKHE,
TEIUIOBBIE, JIEKTPUYECKNUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeauuuHbl. M3mepenue ¢usmueckux BenuuuH. Dusmueckue MnpudOpBLI.
[TorpemHocTs n3MepeHnii. MexayHapoiHas CHCTEMA €IUHULL.

Kak ¢usuka m apyrue ecrecTBEHHBIE HAyKH W3Y4YaloT Mpupoidy. EcTecTBeHHO-HaydHBIN
METOJi TO3HaHUsS: HaONIO/IeHUe, TMOCTAaHOBKAa HAyYHOTO BOINPOCA, BBIABI)KEHHE THIIOTE3,
OKCIEPUMEHT 10 NPOBEpPKE THUIMOTe3, OObsICHEHHE HalmonaemMoro sBieHus. OmnucaHue
(MBUYECKUX SBJICHHUI C TTIOMOIIBbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnnueckue, TEJIOBBIE, dJEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBIICHUSI.

2. O®uznyeckne MpuOOPHI U MPOIEIypa MPSMBIX H3MEPEHHH aHAJIOTOBBIM M IH(DPOBBIM

prudopoM.

Jlabopamopnwie pabomot u onvimel.

Onpenenenre 1EHbI AeEHUS Kbl U3MEPUTEIBLHOTO Mprubopa.

N3mepenune paccTossHAN.

N3mepenune o0bEMa )KUAKOCTH U TBEPAOTO TEA.

Onpenenenne pasMepoB MajbIX TEL.

W3mepenune TteMmmeparypbl IpH IOMOIIM JKHAKOCTHOIO TEPMOMETpa M JaT4YHMKa

TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHMs IO TMPOBEPKE TUIOTE3bl: JAIBHOCTh MOJETA IIApHKa,
MYUIEHHOTO TOPU30HTAIBHO, TeM OOJIbllle, YeM OOJIbllle BBICOTA ITyCKa.

Pasznen 2. IlepBoHayaibHbIE CBEAECHUS O CTPOEHUH BelecTBa.

CTpOCHI/Ie BCIICCTBA: aTOMbl MW MOJICKYJIBI, HX pPa3sMEPEI. OHBITBI, JOKa3bIBaKOIIHUEC
AUCKPETHOEC CTPOCHUC BCUICCTBA.

aorwpnE

JIBukenue dactul BemiecTBa. CBsI3b CKOPOCTH JIBHIKEHHUS YacTUIl C TEMIIEpaTypoil.
BbpoynoBckoe maBwxkenue, nuddysus. BiaumoneiicTBue dacTull BellecTBa: MPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHHSI  BEIIECTBA: CTPOEHHE TIa30B, JKUIKOCTEH U TBEPIBIX
(kpuctamuinyeckux) Ten. B3auMocBs3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJEKYJSPHBIM cTpoeHueM. OcoOEHHOCTH arperatHbIX COCTOSIHUN
BO/IBL

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO IBUXKEHUSI.

2. HabGmronenue quddy3um.

3. HabGnronenue sBieHUM, OOBSICHIIOMIMXCS TPUTHKEHUEM WM OTTATKWBAHUEM YacTHII

BEIIECTBA.

Jlabopamopusie pabomut u onvimol.

1. Oruenka quamerpa aToMa METOJOM PSJIOB (C UCTIONB30BaHUEM QoTorpaduii).

2. OmbITHI IO HAOIIOICHUIO TETNIOBOTO PACHIUPEHUS Ta30B.

3. OmbIThI IO OOHAPYNKEHUIO ASUCTBUS CHUJI MOJIEKYIISIPHOTO TIPUTSKEHUSI.

Paznea 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe JBUKeHUE. PaBHOMEpHOE W HepaBHOMEpHOe MABWKEeHHE. CKOPOCTb.
CpenHsis cKopoCTb IPU HEPABHOMEPHOM JIBU)KEHUU. PacuéT myTu U BpeMEHU JIBUKEHUSI.

SBnenue wuHepuuu. 3aKoH HHepUMH. B3auMoneiicTBUE Ten Kak MpPUYMHA W3MEHEHUS
CKOPOCTH JBMWXEHHUsS Tel. Macca kak Mepa MHepTHOCTH Tena. [InoTtHocThs BemiecTBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIECTBA.

Cuna kak XapakTepucTtuka B3aumojeuctBusi Ten. Cwma ynpyrocty u 3akoH ['yka.
N3mepenue cunbl ¢ MOMOIIBIO AMHAMOMETpA. SIBieHME TAroTeHus W cuia Tspkectu. Cuila
TSKECTH Ha JApyrux IuiaHerax. Bec tenma. HeBecomocth. CrokeHue cui, HampaBJIEHHBIX I10
onHo# npsmoil. PaBHozelicTBytomas cuil. Cuna tpenus. TpeHue cKOJbXEeHUsS U TPEHUE MOKOSL.
Tpenue B Ipupoae U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHn4eckoro JBUKEHUS Tea.

N3mepenue ckopocTy NpSIMOIMHEWHOTO IBUYKEHHUSL.

Habnronenue siBjeHust HHEPLMH.

Habmonenne n3smMeHeHus: CKopocTy IpU B3aUMOJAECHCTBUH Tell.

CpaBHeHME Mace MO0 B3aUMO/JICHCTBHUIO TEI.

Crnoxenue cuil, HalpaBJIEHHBIX 10 OAHON MPSMOM.

Jlabopamopnwie pabomot u onvimel.

1. Ompenenenue CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapuKa B KUJIKOCTH, MOJIEIH
ANEKTPUIECKOTO aBTOMOOWIISI M TaK JIajiee).

ok wnE

2. OmpeneneHne CpemHEd CKOPOCTH CKOJBXKEHHs OpycKa WM IIaphKa 10 HAKIOHHOMN
MJIOCKOCTH.

3. Omnpeznenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTsDKeHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHUSI OT Beca Tesla U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjienue TBEPABIX TeJl, )KHAKOCTEl U ra3os.

Hasnenue. CriocoObl yMEHbIIIEHUS U YBETUUECHUS aBieHus. [{aBieHue raza. 3aBUCUMOCTb
JaBJIeHUd ra3a oT o0béma, Temneparypsl. [lepenaya naBieHus TBEPABIMHU TEIaMHU, KUIKOCTSIMU
u razamu. 3akoH [lackans. [IneBMaTHueckre MamnMHbl. 3aBUCUMOCTH JIABJICHHS KUJIKOCTH OT
ryounsl.  ['mapocratmueckuit  mapamokc. CooOmaromuecs cocynsl.  ['miapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe aaBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3TYIIHOM
obosnoukn 3emmu. OmeiTr Toppuuennu. M3mepenue armochepHOro AaBieHUA. 3aBHUCHUMOCTH
aTMOc(epHOro JaBJieHHUS OT BBICOTHI HaA ypoBHeM Mops. [Ipubopsl [is u3MepeHus
aTMOC(epHOTO aBICHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeaoBa)
cuna. 3akoH Apxumena. [lnaBanue Ten. BozayxomiaBanue.

emoncmpayuu.
3aBUCHMOCTb JaBIICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBneHuUs )KUIKOCTHIO U Fa30M.
Coobmmarommecs Cocypl.

I'mopaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(HEPHOTO JaBICHHUS.

o~ wbdE



3aBUCUMOCTb BBITAJIKUBAIONIEH CHIIBI OT OOBEMA MOTPYXKEHHOW YaCTU Tela Hu
IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YcnoBue 1mnaBaHus TeN: IUIABAaHUE WM IOTPY)KEHUE TEJI B 3aBUCUMOCTU  OT
COOTHOILIEHUS IFIOTHOCTEN TEJA U KUJKOCTH.

Jlabopamopubvie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMA NOTPYKEHHON B JKUIAKOCTh
4acTH TeJa.

OmnpeneneHne BBITAIKUBAIOUIEH CHIIBI, JEMCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEW CHJIBI, JEHCTBYIOLIEH Ha TeEJIO B
KUJKOCTH, OT MacChl Tela.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJKUBAIOLIEH CHIIbI, AEUCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOHN B MKUAKOCTh YaCTU TeJIa U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBaHne apeomeTpa WIM KOHCTPYHPOBAHHME JIOJKH W OIpENeIcHHE €€
Irpy30I10AbEMHOCTH.

Paznen 5. PaGora u MomiHOCTH. DHeprus.
Mexanudeckas pabota. MOIIHOCTb.

[IpocThie MexaHu3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio paBHOBecus

phluara.

ITpuMeHeHne mpaBuila paBHOBECHUsS pblyara K OJNOKy. «30J0TO€ MPaBUIIO» MEXaHHKH.

KITJI mpocTeix Mmexanu3MoB. [IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.
Mexannueckas sHeprusa. KuHeTnueckas W mNOTeHIMaldbHas sHeprus. lIpeBpamieHue
OJHOTO BHJIa MEXaHUYECKOW HEPTUU B IPYTrOi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAaHU3MOB.
Jlabopamopnwie pabomut u onvimol.
1. Ompenenenne pabOTHl CHIIBI TPEHHST TpPU PABHOMEPHOM JBWKEHHHM Tella II0
TOPU30HTAIBHOM MMOBEPXHOCTH.
2. VccnenoBaHue yCIOBHI paBHOBECHS pblyara.
3. Hamepenne KIIJl HaKIOHHOM TIOCKOCTH.
4. W3yueHue 3aKOHA COXpAaHEHHS] MEXaHMYECKON IHEPTHH.
8 KUIACC

Pasnen 6. TenioBble ABJICHUA.

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOPUH CTPOEHHUs BenlecTBa. Macca
U pa3Mepbl aroMOB M MOJIEKYJd. OIbIThl, NOJATBEPKIAAIONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUN BemiecTBa. Kpucrannuueckue u
amop¢usbie Tena. OObsICHEHNE CBOMCTB ra30B, KUAKOCTEH U TBEPIBIX TEJ HA OCHOBE MOJIOKECHHIA
MOJIEKYJIIPHO--KUHETUUECKOW Teopur. (CMauyumBaHME W KalWUIApHBIE sBJIeHUsA. TeroBoe
pacLIUpEHUE U CKATHUE.

TeMnepaTypa. CBs3b TEMIICPpATYypbl CO CKOPOCTBIO TCILJIOBOI'O JABWKCHUA YaCTHUILIL.
BHy’TpeHHﬂﬂ OHEpPTIUs. CnocoObl  M3MEHEHHS BHYTpCHHeﬁ SHEpruu: TCILIONCpCaaya U
COBCPIHICHUC pa6OTLI. Bugst TCIUIONCpeaauu: TCIJIOMIPOBOJHOCTb, KOHBCKIHA, U3JIYYCHUC.



KonnuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BeEllECTBA. TEMJIOOOMEH U TEIJIOBOE
paBHOBecHE. YpaBHEHME TeIuloBOoro OanaHca. [lnaBieHue M OTBEpAEBAHME KPUCTATUIMYECKUX
BEIIECTB. YJElbHAs TeruioTa IuiaBieHus. [lapooOpa3oBanme W KoHAeHcanwus. lcmapeHue.
Kunenne. YnaenpHas TermioTa mnapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATypbl KHIICHHS OT
aTMOC(EpHOTO TaBIICHUS.

Brnaxnocts Bo3yxa.

DHeprus ToIMBa. Y IebHasl TEIJI0Ta CTOPaHusl.

[Ipunnunsr padotsl TernoBbix nasurateneit KIIJ[ rtemnoBoro nBurarens. TeruioBble
JIBUTATENIN U 3aLATA OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPALIEHUS SHEPTUU B TEIIOBBIX MIpOLIECCcaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBUKEHUSI.
Ha6mronenue nuddyszun.
Habmronenue sBneHui cMaulBaHMsI U KaWJUIIPHBIX SBJICHUH.
Habnroenue TenaoBoro paciupeHust Ted.
W3meHneHue naBieHus ra3a npu M3MEHEHNH 00bEMa U HarpeBaHUM WITH OXJIaKICHUH.
[IpaBuna uaMepeHus TeMieparypsl.
Buael Terionepenayn.
OxnakJieHue Mpu COBEPLICHUH PaOOTHI.
Harpesanue npu coBepiiieHrH paObOThl BHEITHUMH CUJIAMHU.
. CpaBHEHME TETUIOEMKOCTEN Pa3INYHBIX BEIECTB.
. HaGmronenue kumeuus.
. Habnionenue noctosiHCTBa TeMIEpaTyphl IPH IJIaBJICHUU.
13. Mozenu TEIIOBRIX IBATATENIEH.
Jlabopamopnuie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEMCTBUS CHIT MOJIEKYISPHOTO MPUTSKEHUS.

CoNoOrwWdDE

Tl
N RO

OnbITHI MO BRIPAIIMBAHUIO KPUCTAIJIOB MOBAPEHHOM COJIM WUJIM caxapa.

OnbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KHUIKOCTEH U TBEPABIX Tell.
Omnpenenenre AaBieHus BO3yxa B OaJlJIOHE HINpUIIa.

OnbIThI, JEMOHCTPHUPYIOIIKE 3aBUCUMOCTb JAaBJICHUS BO3JyXa OT €ro o0béma u
HarpeBaHUs WIH OXJIAXKICHHUS.

6. IlpoBepka TrHUMOTE3bl JWHEHHOW 3aBUCUMOCTH JJIUHBI CTOJOWMKA KUAKOCTU B
TEPMOMETPHUECKOHN TpyOKe OT TeMIIepaTyphI.

ok wnE

7. HabGmoneHue U3MEHEHUs BHYTPEHHEH SHEPIUU Tella B pe3ybTaTe TeIionepeiadyn u
pabOThI BHELTHUX CHJIL.
8. MHccrenoBanue siBiieHUs TEINIOOOMEHA ITPU CMEIIMBAaHUM XOJIOAHOM U ropsiueid BOIbI.
9. OmnpeneneHue KOJUYECTBA TEIJIOTHI, OJTYYEHHOTO BOJON IpU TEMI00OMEHe ¢
HarpeTblM METaJNINYECKUM LIWJIMHIPOM.
10. Onpenenenue yaeabHON TEMIOEMKOCTH BELIECTBA.
11. UccnenoBanue nmpoiiecca UCIIApEHUsL.
12. Onpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.
13. Onpenenenne yaeabHON TEMIOTHI MJIABIEHUS JIbJA.
Pazgen 7. DnekTpudecKue 1 MATHUTHBIC SIBJICHHS.
Onexrpuszanus Ten. [IBa poma 3neKTpUUECKHX 3apsAoB. B3anmonelcTBue 3apsKeHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJICWCTBUS 3apsHKEHHBIX TEN OT BETUYMHBI
3apsA70B U PacCTOSHUS MEXy TEJIaMu).



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuuyeckoro noss. [IpuHuun cyneprno3unun
IIEKTPUYECKUX N0JIEN (Ha KAaUECTBEHHOM YPOBHE).

Hocurenu snexTtpudeckux 3apsioB. DJIEMEHTApHBIN 3iekTpuueckuil 3apsia. CrpoeHue
atoma. [IpoBOHMKYN U JUAIEKTPUKHU. 3aKOH COXPAHEHHUS SIEKTPUUYECKOTO 3apsija.

DONeKTpUYECKUi TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOTO TOKa. VcTOuHMKH
IIOCTOSIHHOTO TOKa. JleMcTBUS 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XMMHMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B )KUJIKOCTSIX U Ta3ax.

Onexktpuueckas uenb. Cuna Toka. Oiekrpuueckoe HanpspkeHue. ConpoTuBieHHE
IIPOBOJHHMKA. YJIeNbHOE CONPOTHUBIIEHUE BemiecTBa. 3akoH Oma Juid  ydyacTKa LEnu.
[locnenoBarenpHOE U NapauIeIbHOE COEIMHEHUE TPOBOHUKOB.

Pa6ota 1 MomHOCTb AneKTpuuecKkoro Toka. 3akoH /[xoyns—JleHna. DnekTpuyeckue Lenu
U OTpeOUTENH 3JIeKTpUUecKoil s3Heprun B 0bITy. KopoTkoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3anMozelcTBHE MNOCTOSIHHBIX MAarHMTOB. MAarHuTHOE TOJE.
MarnuTtHOoe noJie 3eMJIM U €ro 3HaueHue JyTs )ku3Hu Ha 3emiie. OnbIT Opcrena. MarHuTHoOe moje
3IEKTPUYECKOTO TOKa. [IpuMeHeHue 3neKTpOMarHuToB B TEXHUKE. J[efiCTBHE MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBUTaTeNlb TMOCTOSHHOrO ToKa. lMcmonp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBneHue  dneKTpoMarHuTHOW  WHAyKHuu. IIpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOMYYEHHS JICKTPUUSCKONW DSHEPruH. ODJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa poja 3eKTpUYECKUX 3apsSA0B U B3aUMOICUCTBUE 3apsHKEHHBIX Tell.
YCTpoHCTBO M ACHCTBHE SIIEKTPOCKOTIA.
DneKTpocTaTH4ecKast UHIYKIIHSL.
3aKOH COXpaHEHUsI ATEKTPUUECKUX 3aPSAI0B.
[IpoBOTHUKY U TUDTIEKTPUKH.
MonenrpoBaHue CUJIOBBIX JTUHUM 3JEKTPUUYECKOTO TOJISL.
HcTouHrKY OCTOSHHOTO TOKA.
JIeficTBUS 3TEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.

. I"a30BBIi1 pazps.

. I3MepeHue cuipl TOka aMIepMeTpOM.

. I3MepeHue 31eKTpUYECKOTO HAPSKEHHS BOJIbTMETPOM.

CoNaOrLNPE
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. PeocTar u marasun conpoTUBIIEHUH.

. BsaumoieficTBuE MOCTOSIHHBIX MAarHUTOB.

. MoienrpoBaHue HEBO3ZMOKHOCTH pa3/IeJIeHUs MOJI0COB MarHuTa.
. MoienupoBaHue MarHUTHBIX MOJIEH TTOCTOSIHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarauTHO€ noJjie Toka. DIEeKTPOMAarHuT.

. JleficTBH€ MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
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. UccnienoBanue sIBIICHUS JIEKTPOMAarHUTHON UHTYKIIMH.

. Oneiter Dapanes.

. 3aBUCUMOCTb HalpaBJIEHUS NHIYKIIMOHHOTO TOKA OT YCJIIOBUH €r0 BO3HUKHOBEHHUSL.
. DIEKTPOreHEPATOP MOCTOSIHHOTO TOKa.
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Jlabopamopusie pabomut u onvimol.

OnbITHI 10 HAOTIOACHUIO AEKTPU3AINH TEJ HHIYKIINECH U IPU COMPUKOCHOBEHUU.
HccnenoBanue NeHCTBUS NIEKTPUYECKOTO TIOJIST HA TPOBOJHUKY U JUAICKTPHUKH.
COopka u mpoBepKa padOoTHI JEKTPUUECKOH TN MOCTOSTHHOTO TOKA.

W3mepenue v peryJupoBaHKe CHITBI TOKA.

N3mepenue u peryampoBaHue HapsKECHUSL.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa M HAPSHKSHUS Ha PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOUINE 3aBUCHMOCTH  DJIEKTPUYECKOTO  COMPOTHBIICHHS
MIPOBOJIHUKA OT €r0 JUIMHBI, TUIOLIAIM TONEPEYHOTO CEYCHUS U MaTepHaa.
8. TlpoBepka mpaBmiia CIIOKCHUS HANPSDKCHUH TIPH MOCIICIOBATSIIEHOM COCTUHCHHIH
TIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia Ui CHIIBI TOKA MTPH TTApAJIETFHOM COSANHEHUH PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP.
11. Onpenenenne MOIIHOCTH IEKTPUUECKOTO TOKA, BBIJEIIEMOM Ha PE3UCTOPE.
12. UccnenmoBaHme 3aBHCUMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JaMIIOUKy, OT HaIlPsDKEHHS
Ha HEW.
13. Onpenenenne KI1J] HarpeBaress.
14. VccnemoBanue MarHUTHOTO B3aMMOIEHCTBHS ITOCTOSTHHBIX MATHUTOB.
15. I/I3yqu1/Ie MardvuTHOI'O IIOJIA IOCTOSAHHBIX MarHuTOB IMPH UX O6T)€}1I/IH6HI/II/I n
pa3aeneHNN.
16. UccnenoBanue neiCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHUS KATYILIKU C TOKOM U
MarHuTa OT CHJIbl TOKa U HallpaBJICHUS TOKA B KaTYIIIKE.
18. U3yuenue aeiicTBUSI MAarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.
19. KoncrpyupoBanue u u3ydeHue paboThl SJEKTPOABUTATEIIS.
20. U3mepenne KIIJI snexkTpoaBUTraTeIbHON YCTAHOBKH.
21. OnbITHI 0 UCCIIETOBAHUIO SBJICHUS AIEKTPOMArHUTHONW MHIYKIIUU: HCCIEI0BaHNE
W3MEHEHUI 3HaYeHHs U HalpaBJIEHUS! MHAYKIIMOHHOTO TOKA.
9 KVIACC

Pasznen 8. Mexaunueckue siBJCHUA.

Mexannueckoe aBmkeHHe. MatepuanbHas Touka. Cucrema orcu€ra. OTHOCHTEIBHOCTH
MEXAaHUYECKOTO [JBWXKEHMs. PaBHOMepHOe npsAMOIMHENWHOEe nABWKeHue. HepaBHomepHOe
npsMoJMHENHOe IBrkKeHHe. CpefHsss U MIHOBEHHas CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE mpsiMosinHeiiHoe apukeHne. CBo6ogHoe najeHue. OnbIThl
lNanunes.

PaBHOMepHOe nBIKEeHUE 1Mo oKpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YIi10Bas CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepsbiit 3axkoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. IlpuHuun
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHs CKOJIBKEHMS, CHJIa TPEHHS
[IOKOs1, JPYTHE BUABI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO MaJCHUSL.
IBuxenue 1uiaHer Bokpyr CousHua. IlepBas kocmuyeckas ckopocTb. HeBecomocTs U
IIEpPETPY3KH.

PaBHOBecue MaTepuanbHO TOUKH. AOCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHOW OChIO BpanieHus. MoMeHT cuiibl. LIeHTp TsxecTH.

WNmnynec Tena. M3meHnenue ummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa cwi TspkecT, ynpyroctd, TpeHus. CBs3b

SHEPruu

n pa6OTI)I. HOTGHIII/Ia.HI)Hail SHEprug TCjia, MOAHATOrO HaAd HNOBCPXHOCTHIO 3CMIIH.

[ToreHumaneHas sHEprus cxarou npyxuHbl. KuHernueckas sHeprus. Teopema 0 KHUHETUYECKON
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOU SHEPTuu.

Jemoncmpayuu.

1. HaOmoneHne MeXaHUIeCKOTO JIBHKEHUS Tella OTHOCUTEIIBHO PAa3HBIX TEJT OTCUETA.

2. CpaBHeHHE NMyTed W TPACKTOPHM JIBIIKEHUS OJHOTO W TOTO K€ Tella OTHOCHUTEIHHO
PAa3HBIX TEII OTCYETA.

3. H3MepeHHEe CKOPOCTH M YCKOPESHHSI MMPSMOJIMHEHHOTO JBHKCHUS.

4. WccrenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JTBHKCHHS.

5. HaOmronenune NBMXEHUS Tea 0 OKPY>KHOCTH.

6. HaOnroneHne MEXaHHUECKHUX SBJICHHM, POUCXOAIINX B CUCTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHUH OTHOCHTEIHHO KaOWHETa (PH3UKH.

7. 3aBHCHMOCTH YCKOPEHHS TeJIa OT MacChl Tella M JICHCTBYIOIIEH Ha HETO CHUIBI.

8. HaOmroneHue paBeHCTBA CHJI PY B3aMMOICHCTBUH TEJL.

9. V3meHeHue Beca Tesla IpU YCKOPEHHOM JABH)KCHUU.

10. Tlepenava ummysnbca Ipyu B3aMMOICHCTBHH TEJI.

11. TIpeoOpa3oBaHus YHEPTUN TIPH B3aUMOJICHCTBUH TEII.

12. CoxpaneHre UMITyJIbca MPU HEYNPYTOM B3aUMOICHCTBUH.

13. CoxpaneHnune uMITyJibca Mpu aOCOTIOTHO YIIPYroM B3aUMOICHCTBUH.

14. HaGmroneHrue peakTHBHOTO JIBHDKCHHSL.

15. CoxpaHneHue MeXaHMUECKON SHEPTUH MTPU CBOOOHOM MaJACHUU.

16. CoxpaneHue MexaHMUECKON SHEPTUU NP IBWKEHUU Teja MO/ AeUCTBUEM IPYKUHBI.

Jlabopamopnuwie pabomot u onvimel.

1. KoHncrpynpoBaHue TpakTa Ajsi pa3roHa U JalbHEHIIEro paBHOMEPHOTO JBMXKECHHUS
IIapyKa WU TETIEKKH.

2. OmpegneneHue CpeqHEH CKOPOCTH CKOJBKEHUS OpycKa WIM JBHKEHHS IIapHKa IO
HAKJIOHHOM TJIOCKOCTH.

3. OmpeneneHue yCKOpEeHHsI Tela MNP PABHOYCKOPEHHOM [BHKEHHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HA4YaJIbHOM CKOPOCTH.

5. ITlpoBepka TruUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM [BMKEHHM 0€3 HayalbHOUI
CKOPOCTH TIyTH OTHOCSTCS KaK psSA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHUCHMOCTH CHIIBI TPEHHSI CKOJNBXKEHHS OT CHIJIBI HOPMAaIbHOTO
JTABJICHHUS.

7. Omnpenenenue Ko3PpPpUINEHTA TPEHUS CKOTbKEHHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBIL.



9. Ompenenenne pabOThl CHIBI TPEHHS TP PABHOMEPHOM JIBIDKEHHHM TeJla IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

10. Onpenenenne pabOThI CUIIBI YIIPYTOCTH MPH MOABEME I'Py3a ¢ UCTIOIH30BAHUEM
HEMNOABUYKHOIO U MOJABUKHOTO OJIOKOB.

11. V3ydeHue 3aK0OHA COXPAHEHUS YIHEPTUU.

Pa3gen 9. Mexannuyeckue KoJ1e0aHUsI U BOJIHBIL.

Konebarenpaoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAaHW: MEpHoj, 4acToTa,
aMIMTyna. MaremaTtud4eckuil W IPYKMHHBIM MaATHUKU. [IpeBpamienue oHepruu Ipu
K0J1e0aTeIbHOM JIBHKCHUU.

3aryxatomme kojeOaHus. BeiHyKaeHHbIe KosieOanus. PesoHanc. MexaHHUECKUE BOJIHEI.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo/iobHbIE U TIONIepeuHble BOJIHBI. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4YeCcKUe BOJIHBI B TBEPJIOM TEJIE€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. UH(dpa3ByKk U yinbTpa3ByK.

Jemoncmpayuu.

Habmonenue xosiebanuii Tei noa JeMCTBUEM CUIIBI TSHDKECTH M CUJIBI YIIPYTOCTH.

Habmtonenue xoneGanuii rpy3a Ha HUTU U Ha MIPYXKHUHE.

HaGnronenue BeIHYKIEHHBIX KOJI€OaHW U pe30HaHCa.

Pacnipoctpanenuie npoJoabHBIX U OTIEPEYHBIX BOJIH (HAa MOJEIIN).

Habmoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHI pe30HaHC.

Jlabopamopnuie pabomot u onvimol.

1. Onpenenenue 4acTOThI ¥ NEpHUO/Ia KOJIECOAHUI MaTEMAaTHUECKOTO MasiTHHUKA.

2. OmpeneneHue 4acTOThI U IEpHOa KoeOaHUH PYKUHHOTO MasTHUKA.

3. HccrnenoBanue 3aBUCHMMOCTH IE€pHOJA KOJIEOAHUH MOJBEIIEHHOIO K HUTH Tpy3a OT
JUINHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH IEepHoJa KoleOaHUH MPYKUHHOTO MasiTHUKA OT MaccChl
rpysa.

5. IIpoBepka He3aBHCHMOCTH IEpUOJia KoJIeOaHUI Ipy3a, MOABEUIEHHOTO K HUTH, OT
Maccsl Ipysa.

ok wnE

6. OmnbITel, JAEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh IE€pUOJa KOJICOAHUH MPYKUHHOTO
MasTHUKA OT Macchl Irpy3a 1 KECTKOCTHU MPY>KUHBI.

7. VI3mepeHue yCKOpeHHsI CBOOOIHOTO MaICHUSI.

Pa3nen 10. DnekTpoMarHuTHoOeE 10JIe M 3JIEKTPOMATHUTHBIE BOJHBI.

DNEeKTPOMarHUTHOE II0Jie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOICTBA 3IEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonp30BaHue AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.

DnexTpoMarHuTHas mpupojia ceeta. CKopocTh cBeTa. BomHOBbIE CBOIiCTBA CBETA.

Hemoncmpauuu.

1. CaoiicTBa AIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIC CBOMCTBaA CBETA.

Jlabopamopusie pabomut u onvimol.

1. M3ydyeHue CBOMCTB ANIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOHIIEHOTO TenedoHa.

Pa3nen 11. CBeToBble sIBJIEHUS.

JlyueBas mozaenb cBera. Mcrounuku cBeta. [IpsMonmHeiiHOe pacnpocTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue csera. [lnockoe 3epkano. 3aKOH OTpa)K€HUs CBETA.



IIpenomnenue cBera. 3akoH npenoMieHus cBera. [loHoe BHyTpeHHEe OTpaKeHHUE CBETA.
Hcnosb30BaHNe MOIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

JIunza. Xon nmydedr B nmn3ze. OnTuueckas cuctema (oToanmnapara, MUKpOCKONa U
TeJlecKomna. 1 1a3 Kak onTuyeckas cucteMa. ban3opykocTs U 1albHO30PKOCTb.

Pasnoxxenue 6enoro csera B ciektp. OnbiTel HhtoToHA. Cr0XKEeHNE ClIEKTpaJIbHBIX LIBETOB.
Jucnepcus ceera.

Jemoncmpayuu.

CoNoarwWdDE

[IpssMOnMHENHOE pacIPOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Toyuenune n300pakeHMIA B TUIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTH4eckuil CBETOBO/I.

Xox mydeil B coOuparoliei JInH3e.

XoJ Jydeli B paccenBaroley JIMH3E.

[Tonyuenue n300paxeHui ¢ TOMOIIbIO JTUH3.

[Ipunnun neictBus GortoanmnapaTa, MUKPOCKOIIA U TEIECKOTIA.

10. Mogens riasa.
11. Paznoxxenue Oenoro cBeTa B CIEKTP.

12. Tlomydenue GeIoTO CBETA MPH CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomot u onvimel.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIila OTPa)KEHUsI CBETOBOIO JIy4a OT yrja MaJeHHsl.
N3ydeHne xapakTepuCTUK U300pakeHUs IPeIMETa B IFIOCKOM 3€pKajie.

HccnenoBanue 3aBUCUMOCTH yrila IPEJIOMIICHUS CBETOBOTO JIyya OT yIJla MaJieHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[TonydyeHnue n300pakeHHI C TOMOIIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenne HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JTUH3HI.
OnBITHI 110 PA3JI0KEHUIO OEJIOTO CBETa B CHEKTP.

OnpITEl MO BOCHPUATHIO LIBETAa IMPEIMETOB IpPU UX HAONIONEHUU dYepe3 ILIBETOBbIC
(UITBTPBHI.

Pa3nen 12. KBanToBbIe IBJICHUS.

Omnwiter Pe3epdopna u ruranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanue u
norjoueHre ceeta aromoM. KBautel. JInuneiiuateie CrieKTphl.

PamnoaktuBHOCTh. AJjbda-, Oera- u ramma-msnydeHusi. CTpoeHHEe aTOMHOTO spa.
Hyxionnass moxens aromHoro siapa. W3ortombl. PammoaktuBHbie mpeBpauieHus. I[lepuon

MOJIypacnaja aTOMHBIX siJiep.
SnepHbie peakuuu. 3aKOHBI COXpAHEHHUS 3apsAI0BOI0 U MACCOBOTO YHUCEJ. JHEPIrus CBS3U
aToMHBIX sjiep. CBsizb Maccel W 3Heprud. Peakuum cuHTe3a u JeneHust saaep. VcTouyHuku
sHeprun CoHIa 1 3BE3I.
SAnepuas suepretuka. J[eficTBUS paAMOaKTUBHBIX U31yYEHUN Ha KUBbIE OPraHU3MBI.
emoncmpayuu.

ok wnPE

CrieKTpsl U3JIydeHUs U TIOTJIOIIECHHUS.

CrieKTpsl pa3Iu4HbIX I'a30B.

CrnexTp Bogopoa.

Habnronenue Tpexos B kamepe Bunbcona.

PaboTa cuéTurka HOHU3UPYIOIIUX U3TYIECHUH.

Perucrpanus usinydeHus NpUPOJIHBIX MUHEPAJIOB U IIPOAYKTOB.



Jlabopamopusie pabomut u onvimol.

1. HaOmoneHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3ITYYEHUSI.

2. HccrnepoBanue TPEKOB: M3MEPEHUE SHEPTUH YACTUIBI 110 TOPMO3HOMY ITYTH (110

¢dororpadusim).

3. U3mepenue pagroakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001AKOIIINI MOYIb.

[ToBTOpHUTENBHO--0000MIAIOIMIMI  MOAYJIb TPEIHA3HAYEH Ui CUCTEeMaTU3alUuk U
00001IeHUsT TPEMETHOTO COJIEPIKAHHS M OTIBITA I TEIFHOCTH, IIPHOOPETEHHOTO TPU U3yYCHUHT
BCEro Kypca (pusmkm, a Taxke Ui NOArOTOBKH K OCHOBHOMY IOCYJapCTBEHHOMY SK3aMEHY IO
¢bu3uke s 00yJaroIMXCsl, BBIOPABIIMX 3TOT y4eOHBIN MPEIMET.

[Ipy w3ydyeHMH JaHHOTO MOMYJS pEATM3YIOTCS H  CHUCTEMAaTU3UPYIOTCS — BUIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPHIX OOECIeYMBAaeTCs JIOCTIKCHHE TNPEAMETHBIX H
MeTanpeIMEeTHBIX TUIAHUPYEMBIX pe3yJIbTaToB OOy4YeHHUs, (OPMHUPYETCS €CTECTBEHHOHAYJHAs
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCICOBAHUS SIBICHUU MPUPOIBI U TEXHHKH,
OBJIAZICHUE YMEHUSIMH OOBSCHATh (U3NYECKHUE SBIICHHS, TPUMEHsSI TOJy4YeHHBIC 3HAHWS,
pemaTh 3a/1a4d, B TOM YHCIIe Ka9YeCTBEHHBIE U AKCTICPUMEHTAIBHBIE.

[TpuHIMNIHAIBHO AEATEIBHOCTHBIN XapakTep AAHHOTO pa3jelia Peaqnu3yeTcs 3a CUET TOro,
9TO 00yJaloIIHecs BBITIOIHSIIOT 33JaHHs, B KOTOPBIX UM TpeyIaraeTcs:

Ha OCHOBE TIOJTyYEHHBIX 3HAHUN PAcIiO3HABATh M HAYYHO OOBSCHITH (PU3MUECKUE SBIICHHS
B OKpYIKaloIIel MpHUPOJIe ¥ IOBCEHEBHOM JKU3HHU;

WCTIONh30BaTh HAYYHBIE METOIBI WCCIICAOBAHUS (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKHU TUIOTE3 U MOJYYSHUS TEOPETUUYECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HanmOoJee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMmep, MPaKTUYECKOTO HCIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB DSHEPIUUM Ha OCHOBE
3aKOHA MPEBPAICHUS U COXPaHEHUs BCEX U3BECTHBIX BUJIOB DHEPIUH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsA HANpPaBICHO Ha

JOCTUKEHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHbIX PE3YJIHTATOB.

B pesynberate uzydenus Qu3MKA Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUs y
oOyyaromerocst OyayT cOpMHUPOBAHBI CIEAYIONNE JINIYHOCTHBIE PE3YIIbTATHl B YaCTH:

e 1) NaTPHOTHYECKOT0 BOCIIUTAHHUSI:

e [ MposiBIEHHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (pU3NYECKO
HayKH;

e [ IIEHHOCTHOE€ OTHOIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(U3UKOB;

e 2) rpajkIaHCKOI0 M JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e [ rOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYXJAECHUU OOIIECTBEHHO 3HAYUMBIX U ATHUECKUX
po0ieM, CBSI3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTUKEHUN (PU3HKY;

e [ 0CO3HaHUE Ba)KHOCTH MOPAJIBHO--3TUYECKUX MIPUHIIUIIOB B ACSITEIbHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHUS:

e [ BOCHpHUATHE 3CTETHUYECKUX KaueCTB (PU3NYECKOW HAyKH: €€ rapMOHUYHOTO MOCTPOECHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) 1IeHHOCTH HAYYHOTI'O MO3HAHUS:

e [ OCO3HaHHME IEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHENIIEN COCTABIISIIONIEH KYIbTYpPHI;

e [ pa3BUTHE HAy4YHOH JIF0OO3HATEILHOCTH, HHTEPECa K UCCIIEeI0BATEIbCKON 1EATEIbHOCTH;

e 5) ¢popMupoBaHus KYJbTYPHI 3/I0POBbS H IMOIMOHAIBHOIO 6/1ar0NO0IyYHsi:

e [ OCO3HaHHME IIEHHOCTU 0€30macHOro oOpa3a *H3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpPE, Ba)XHOCTU INpaBWi O€30MacHOrO IMOBEJNEHHUS Ha TPAHCIOpPTE, Ha JOporax, C
IEKTPUUYECKUM U TEINIOBBIM 000PYIOBAaHUEM B JOMAIIHUX YCIOBUSAX;

e [ chopMUPOBAaHHOCTb HaBbIKa pedaekcuy, IpU3HaHUE CBOETO IIPaBa Ha OMIMOKY M TaKOTO
K€ TpaBa y Ipyroro 4ejoBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

e [ aKTUMBHOE€ y4acTHe B PELICHUM NPAKTUYECKUX 3a7ay (B paMKax ceMbH, 00pa30BaTeIbHON
OpraHu3aliuM, TopoJia, Kpas) TEXHOJOTMYECKOH M COLMAIbHONM  HalpaBJICHHOCTH,
TPeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHUH;

e [ HMHTepec K MPaKTUYECKOMY U3y4EeHHUI0 poeccuil, CBSI3aHHbIX C (PU3UKOMH;

e 7)3KOJIOTrNYeCKOr0 BOCIIMTAHMSI:

o C opueHTalMs Ha NpUMEHEHHE (U3UYECKUX 3HAHMM I pelleHus 3ajad B o0jacTu
OKPY)KAIOLEH Cpelipl, MJIaHUPOBAHUS MOCTYIIKOB M OLICHKM MX BO3MOXHBIX IOCJEICTBUN
JUIS OKpYXKalOIIeH cpelpl;

e [ 0CO3HaHMe I7I00AILHOTO XapaKTepa SKOJIOTUYECKUX TPOOIeM U yTel UX pellieHus;

e 8) aganTanuu K M3MEHSIOIUMCS YCJIOBHSM COIMAIbHON M IPUPOIHO¥ Cpeabl:

o L moTpeOHOCTh BO B3aMMOJEHCTBMM NpPU BBIIOJIHEHUH MCCIENOBAHUN M TNPOEKTOB
(bu3n4ecKoi HalPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

e [] NOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NMPAKTUUECKYIO JAEATEIBHOCTD;

e [] moTpebHOCTh B (OPMHUPOBAHUHM HOBBIX 3HAHHUM, B TOM yHcie (GOpPMYyIHpOBaTh HIEH,
MOHATUS, TUTIOTE3BI O (PU3MUECKUX 0OBEKTaX U SIBICHUSIX;

e [ oco3HaHHe Je(pUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;



e [] MJIAHUPOBAHUE CBOETO Pa3BUTH B MPUOOPETEHUH HOBBIX (PM3UUECKUX 3HAHHIA;

L4 0 CTPCMJICHHUC AHAJIM3UPOBATH W BbIABJIATL B3aUMOCBA3U IMPUPOIHL, 06IJ_ICCTBa u
O9KOHOMHMKH, B TOM YUCJIC C UCIIOJIb30BaAaHHUCM (1)I/I3I/I‘~I€CKI/IX 3HaHI/If/'I;

e [ OLEHKA CBOMX JACUCTBUM C YUETOM BIIMSAHMS HA OKPYKAIOLIYIO CPENly, BOSMOXKHBIX
r7100aTBHBIX TTOCIIEICTBU.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe oOcBOeHMS NporpamMMmbl 10 (QU3MKE HA YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOydatomierocst Oyayr cOpMHpPOBaHBI MeTaNpeAMeTHbIE Pe3yJabTaThl,
BKJIIOUAIOLIME [O3HABATEJIbHbIE YHUBEpCAJIbHbIE Yy4YeOHbIE JEHCTBUS, KOMMYHUKAaTHBHbIE
YHHUBEpCcaJbHbIE yUeOHbIE AEUCTBUSI, pETryISITUBHbIE YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHLIC y‘-leﬁl—ll)le JaelcTBHUA

Ba3oBnble jJorndyeckue aeiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(UKAIIUN, OCHOBAHUS TSI 0000IICHUS
Y CPaBHCHWS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUHUsl B pacCMaTpUBaeMbIX (paKkTax, JaHHBIX U
Ha6J'IIO)IeHI/I5[X, OTHOCHAIINXCA K (1)I/ISI/II-IGCKI/IM SIBJICHUSM,

BBISIBJISIT TIPUYMHHO--CIICJICTBEHHBIC CBS3M TMPU H3YyYCHUU (U3UYCCKUX SBICHUN U
MPOIIECCOB, JENaTh BBIBOJBI C HCIOJIB30BAHUEM JEIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3AX (DU3MUYECKUX BEITUYNH;
CaMOCTOSITEIPHO BBIOMpATh Croco0 pemieHuss ydeOHOW  (u3MYecKor  3amayu
(cpaBHEHHE HECKOJIBKMX BApHAHTOB pEIICHHS, BBHIOOp HamOoJsiee TMOIXOJSAIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBble uccienoBarebCcKHe NelCTBUA.

HCII0JIb30BATh BOIIPOCHI KaK I/ICCJ'IC,Z[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA,

IIpOBOAWUTE 110 CaMOCTOSATCIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCECHT, HeOO0JIBIIIOE HCCICIOBAaHUC (bHSH‘ICCKOFO SABJICHUA,
OL€CHUMBAaTh Ha INPUMCHHUMOCTE U JOCTOBECPHOCTH I/IH(i)OpMaI_II/IIO, INOJIYYCHHYIO B XOO€
HUCCIICAOBAHHNA UIIN SKCIICPUMCHTA,

CaMOCTOATCIBHO Q)OpMYHI/IpOBaTL O606H.[€HI/I$I U BBIBOABI IO  pPE3yJibTaTaM
HpOBeI[éHHOFO Ha6J'IIO,Z[eHI/Iﬂ, OIIbITa, UCCIICAOBAHMAA,

IIPOrHO3HUPOBATHL BO3MOIKHOC z(aﬂbHeﬁmee pa3BUTHUC (1)I/I3I/I‘IGCKI/IX MpouecCcoB, a TAKKEC
BbIABUI'ATb ITPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmanmeii:

NPUMEHATh PA3IUYHBIE METOJbl, MHCTPYMEHThl M 3alpochl NpU MOUCKE U O0TOOpe
MHGOpMAIIUY WU JTaHHBIX C YYETOM NPEeATIOKEHHOHN yueOHoM du3nueckoil 3a1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATh MHPOPMALHIO PA3TUYHBIX
BUJIOB U ()OPM IPEJICTABICHMUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAJbHYIO (OpMY IMpelcTaBieHHs HHGPOpMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJauydl HECIOKHBIMU CXEMaMHM, JuarpaMMaMH, WHOU
rpaduKoi 1 UX KOMOMHALIUSAMH.



KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁnble aelcTBHUA:

B Xo0Jie OOCYXIeHUs y4eOHOro Marepuaia, pe3ylIbTaToB JAO0OPaTOpPHBIX paboT u
MIPOEKTOB 33JaBaTh BOIIPOCHI IO CYIIECTBY OOCYK/IaeMOW TEMbI U BBICKA3bIBATh HJIEH,
HalleJICHHBIE Ha PEIICHUE 3a/1au U MoAJep KaHue 0J1aroxenaTelTbHOCTH OOICHNUS;
COTMOCTaBIATh CBOM CYXACHHUS C CYKICHHSAMH JpPYrUX YYacCTHUKOB JHAJOra,
oOHapyXUBaTh pa3IMIUe U CXOJCTBO MO3HUIIHIA;

BBIPQKATh CBOKO TOYKY 3PCHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOMMYHO  TMPEACTaBIATh  PE3YJAbTAThl  BBIMIOJHEHHOTO  (DM3MYECKOTO  OIBbITa
(9KCIIepUMeHTa, UCCIIEA0BaHUS, IPOEKTA);

MMOHUMATh M HUCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHUIYATbHON pPaOOTHI
MIPH pelIeHUH KOHKPETHOU (pu3nueckoi mpoodiemsl;

MPUHUMATh IIeJId COBMECTHOW JESATCIILHOCTH, OpPraHW30BBIBAThH JICHCTBUSA IO €&
JOCTIDKEHHUIO: PACIPEeIATh POJIH, 00CYXK/IaTh MPOILECCH U PE3yJbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJTHATh CBOKO 4YacTh pabOTHI, NOCTUTas KadeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPJAWHUPYS CBOU JCUCTBHS C APYTUMH WICHAMHU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOETO0 BKJIaJa B OOOIMH TPOIAYKT TI0  KPHUTEPHUSIM,
CaMOCTOSTEIEHO C(HOPMYIIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHbIC YyHUBeEpcabHbIe Y4eOHbIe 1eHCTBHUS

Camoopranuszanms:

BBISIBJISTH MPOOJIEMBI B KHU3HEHHBIX M YICOHBIX CUTYAITUSIX, TPEOYIONINX ISl PEIICHUS
(bU3UYECKUX 3HAHUM;

OPUEHTUPOBATHCSI B PA3IMYHBIX TOJXOJAX NPHUHATHS pPEUICHUH (MHIWBUOAYaJIbHOE,
MIPUHSATHUE PEIICHUS B TPYIIE, MPUHATHE PEHICHUH TPYIIOi);

CaMOCTOSITEJIBHO COCTaBJISITh AITOPUTM pElIeHHs (U3NYECKON 3alauyd WM ITUIaHa
UCCIICZIOBaHUSI C Y4YETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh NpelaracMblie BapUaHThl PEIICHUH;

JienaTh BEIOODP U OpaTh OTBETCTBEHHOCTh 32 PEUICHHUE.

CaMOKOHTPOJIb, IMOIIUOHAJILHBI HHTEJJIEKT:

JIaBaTh aJI€KBATHYIO OLICHKY CUTYallMM U IpeJiarath IiaH e€ U3MEHEHUS;

OOBSICHAT TPUYUHBl JOCTHXKEHUS (HEJOCTHIKEHHs) pEe3yJlbTaToB JIEATEbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD (B TOM UYHUCIIE B XOJ| BBINOJIHEHUS (PrU3HUecKoro
UCCIIEIOBAaHUSI MM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILHXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJie CIopa WIM AUCKYCCUU HAa HAy4HYIO
TEMY, HOHUMAaTh MOTHBbI, HAMEPEHHUS U JIOTHUKY JIpYTrOro;

NpU3HABaTh CBOE MpPaBO HAa OLIMOKY MNpH pelleHuH (QU3MUYECKUX 3a7ady WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ IIPABO JPYroro.

IHNPEIMETHBIE PE3YJIbTATBI



K xonmy obyuenuss B 7 KJjacce mpeiIMETHBIE pe3yiabTaThl HA 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(hOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHHIA:

® UCNOJB30BAaTh TMOHATUS: (U3NYECKHE U XUMHUYECKHE SBIICHHS, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJIENb, TUTIOTE3a, CIUHHIbI (U3MUECKUX BEIMYHH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHUSI BellecTBa (TBEpHOE, KHUJIKOE, ra3000pa3zHoe), MEXaHUYECKOe
NBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEpPHOE,  MPSAMOJIMHEHHOE),  TpPaeKTopus,
paBHOJIeHCTBYIOIAsE cwia, nedopmarus (ynpyras, IUJIaCTHYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuyatk sBieHUs (Iudy3us, TEII0BOE ABIKEHUE YAaCTHII BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBIKEHUE, MHEPLUs, B3aUMOJCICTBUE Tell, paBHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHOM OChbIO BpallleHus, Iepenada AaBJICHUS TBEPABIMU
TeJaMHU, KUAKOCTSIMHU U razaMu, aTMoc(hepHOe JaBieHHe, MJIaBaHuE Tell, IPEBPALLICHUS
MEXaHMYECKOW SHEPTHH) TI0 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIUX TaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHHE U3YyYCHHBIX (DU3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHUPE, B
TOM 4YHCclie (U3MYECKUE SIBICHUS B TPUPOJC: NMPUMEPHI JBIKCHHUS C Pa3TUIHBIMA
CKOPOCTSIMM B KMBOM M HEKHMBOW INPUPOJE, ACUCTBUE CHIIBI TPEHHS B IPHUPOJE H
TEXHUKEe, BIMSHHE aTMOC(HEPHOro JaBJieHHs Ha >KMBOW OpraHu3M, IUIaBaHHE pbIO,
pBIUaru B Tejie YeloBeKa, IPHU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/lady B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKM) PU3NUYECKUX SIBICHHUIA;

® OIUCHIBaTh U3yYEHHBIE CBOICTBA TN U (pU3MUECKUE SBICHUS, UCIOB3Ys (Dr3HUecKre
BEJTMYMHBI (Macca, 00BbEM, TUIOTHOCTh BEIIECTBA, BpPEMs, IyTh, CKOPOCThb, CPEIHSIS
CKOPOCTb, CHJIa YNOPYIOCTH, CHJIa TSDKECTH, BeC Tejla, CHUjla TpPEHUs, JaBleHUE
(TBEpHOTO TENa, XKUIAKOCTH, Ta3a), BBHITAJKHUBAIOIIAS CHJIA, MEXaHWYecKas paborta,
MOIIIHOCTh, IUJIEYO CHJIBI, MOMEHT CHJIBI, KO3()(UIMEHT MOJe3HOrO JeHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMAIbHAs JHEPrus), MPH OMUCAHUHU MPABUIBLHO
TPAKTOBAaTh (PU3NYECKUII CMBICIT HUCIOIb3YEMbIX BEIMYMH, X 0003HAYCHUS U €IUHUIIBI
(u3MYeCKUX BEIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLINE MTAHHYIO (PU3UYECKYIO
BEJIMUMHY C JAPYrUMHU BEIUYMHAMHU, CTPOUTH TpaQUKU H3YUYEHHBIX 3aBUCUMOCTEH
(bu3MYECKUX BETUYHH;

® XapaKTepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHUS M MPOILECCHI, HCIOJIb3YS
MpaBUJIa CJIOKEHUs CHJI (BIIOJIb OJHOU mpsMoii), 3akoH ['yka, 3akon [lackans, 3akon
Apxumesna, mMpaBUIIO paBHOBecus pbluara (0JI0Ka), «30JI0TO€ MPABHIIO» MEXAHHKH,
3aKOH COXpPaHEHMs] MEXaHMYECKOW OSHepruM, MpuU ITOM JaBaTh CIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MaTEMaTHUYECKOE BhIPAKECHHE,

e OOBSICHATH (PU3MYECKHE SBJICHUS, NPOIECCHl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYaIlMil IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUMHHO-
-CII/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JTIOrn4yeckux maroB ¢ onopoit Ha 1—
2 UW3y4YeHHBIX CBOICTBa (U3MYECKUX SIBJIEHHM, (U3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarh pacuéTHble 3aauu B 1-2 neicTBUA, HCHONB3ys 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCIOBHUS 3a7ayM
3alUCBIBATh KPAaTKOE YCIOBUE, IMOJCTABIATh (U3MUECKUE BEIUYUHBI B (POPMYIBI U
MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBbIE IAHHBIE, HEOOXOIUMBIE IS peIIeHUs
3aJa4, OLIEHUBATh PEATMCTUYHOCTD NOJYYeHHON (pru3nyecKol BETMUHHBI,



pacro3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPH TOMOUIM (HPU3NIECKUX
METO/IOB, B OIMCAaHUM UCCIICOBAHUS BBIIEIATH IPOBEPAEMOE IMPEIIOI0KEHUE
(rumoTesy), pa3iauuaTh M HMHTEPIPETUPOBATH IIOJIYYEHHBI pE3yJabTaT, HAXOIUTb
OLIMOKM B XOJ€ OIBITA, JAETaTh BBIBOJBI II0 €T0 Pe3ysIbTaTaM;

MIPOBOJIUTH OIBITHI 10 HAOIIOACHHUIO (PU3UYECKUX SIBICHUN MM (U3MYECKUX CBOMCTB
Tel:  (OPMYNIHMPOBATH TIPOBEPSEMBIE MPEINOJIOKEHUs, COOMpAaTh YCTAaHOBKY U3
MIPEI0KEHHOTO0 000PYAOBAHMUS, 3alIUChIBATh X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATH MPSIMbIE U3MEPEHUS] PACCTOSIHUS, BPEMEHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTyphl C HCHOJB30BAaHHEM AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, 3alMCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOU a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJIEI0OBAaHUE 3aBUCUMOCTU OJIHOM (PM3MUECKON BEIWYUHBI OT JPYroil
HCI0JIb30BAHNEM MPAMBIX U3MEPEHUH (3aBUCHMOCTH IIyTH PAaBHOMEPHO JIBUKYIIETOCS
Tela OT BPEMEHM JBMKEHUS Tela, CUJIbl TPEHUsS CKOJIBKEHHs OT Beca Tesa, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEN W HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIau
CONPUKOCHOBEHHUSI TEJ, CUJIbl YIPYTOCTH OT YAJMHEHUS MPYKUHBI, BbITAJIKMBAIOIIEH
CWIbl OT O0OBEMa NOTPYKEHHOW dYacTU Telda W OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Te€ja, OT TIJIyOMHBI, Ha KOTOPYIO IOTPYKEHO TeJo,
YCIIOBUM TUIaBaHUS TeJ, YCIOBUN paBHOBECHsS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4eOHOTO UCCIIEJIOBaHMs, cOOMpaTh YCTAHOBKY U  BBINOJIHATH
U3MEpeHus, Cleysl MpeUI0KEHHOMY IUIaHy, (PUKCUPOBATH PE3ybTaThl MOJy4YEHHOU
3aBUCHUMOCTH (U3NYECKUX BEIMYMH B BHJAE MNPEAJIOKEHHbIX TaOaul] U TpaduKoB,
JIeNIaTh BBIBOJBI IO pe3yibTaTaM MCCIIEI0BaHUS;

MPOBOJUTH KOCBEHHBIE HU3MEpPEHHUS (PU3MUECKUX BEIUYMH (TUIOTHOCTH BEIleCTBa
KUJIKOCTU W TBEPAOrO TeNa, CWJIA TPEHUS CKOJBXEHUSA, [JaBJICHUE BO3/yXa,
BBITAJKUBAIOLIAsl CWJIA, JCHCTBYIOIIAss HAa MOTIPYKEHHOE B IKHUAKOCTh TEJO,
KO3(DPHUITMEHT TOJIE3HOTO JCHCTBUS MPOCTHIX MEXaHH3MOB), CIEIYs TPEII0KCHHOU
WHCTPYKUMU: TPU BBINOJHEHUH U3MEPEHHUIM COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISATh 3HAYEHUE NCKOMOM BEJIMYUHBI;

coOnroAaTh TMpaBuja TEXHUKM O€30macHOCTH npu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOLINECS COCYIbl, OapOMETp, phluar, MOJABMXKHBIN U
HEMOABWKHBIN 070K, HAKJIOHHAS MJI0CKOCTh;

XapaKTepu30BaTh MPHUHLHUIBI JCHCTBUS HW3YUYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha HMX omUcaHus (B TOM YHCIE: MOIUIUIHUKH, YCTPONCTBO
BOJIOIIPOBOJA, TUAPABIMYECKHI IMPECC, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOW HAcCoC,
apeoMeTp), MCIOJIb3YyS 3HAHUS O CBOMCTBaX (PU3WYECKHX SIBICHHA M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEpPHl (HAXOAWTH HH(OPMALMIO O TpHUMepax) MPAKTHUYECKOTO
UCTOJb30BaHUs (U3NYECKUX 3HAHUN B TOBCETHEBHOM >KM3HM Il OOecredeHus
0e30macHOCTH TNpu oOpalleHHMH ¢ NpHOOpaMU U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHMs 3/0pOBbS U COOJIOACHUS HOPM DKOJOTMUECKOTO IOBEAEHHUS B
OKpY’Karollen Cpee;

OCYILIECTBIISATH OTOOP HCTOYHMKOB HHpOpMauuu B VIHTEpHETE B COOTBETCTBHU C
3a/JaHHBIM ITIOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOINXCS 3HAHUM U MTyTEM CpPAaBHEHUS



Pa3IMYHBIX UCTOUYHUKOB BBIJICNIATH HH(OPMAIIHIO, KOTOPAs ABJSETCS MPOTUBOPEUUBOIM
WA MOKET OBITh HEJIOCTOBEPHOI;

WCIOJIH30BATh MPH BBITOJHECHUH YUYEOHBIX 33/IaHUI HAYYHO--TIONMYIAPHYIO JINTEPATYPy
(U3NYECKOTO COJAEp)KaHUs, CIpPAaBOYHBIE MaTepualbl, pecypchl ceT HMHTepHer,
BIIQJCTh NpUEMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOpMaLUU U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE NMHCbMEHHBIE M YCTHBIE COOOILICHHS HAa OCHOBE 2—3
MCTOYHUKOB MH(POPMALUU (PU3HUECKOTO COJEPKAHHS, B TOM YHCIIE MYOJUYHO JIeNIaTh
KpaTKue COOOIICHUS O pe3yibTaTax MPOCKTOB WM y4eOHBIX UCCIEIOBAHUM, IPH ITOM
IrpaMOTHO HWCHOJb30BaTh W3YYCHHBIH TOHSATHWHBIA ammapaT Kypca (DU3HKH,
COIMPOBOKATh BHICTYIUUICHUE MTPE3EHTALUEH;

IIPY BBIMOJHEHUN Y4EOHBIX MPOEKTOB U MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUU C MOCTABICHHBIMH 33Ja4aMHU, CJICAUThH 3a BBIMOJIHEHUEM IIJIaHa
NENCTBUM, aJeKBAaTHO OLEHUBATh COOCTBEHHBIM BKJIQJ B JIEATENbHOCTH TIPYIIIHI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMO/IEHCTBUE, YUUTHIBAS MHEHHE OKPY>KAIOLIUX.

K koHiy oOyuenuss B 8 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh y O0YUAIOIINXCS YMEHUM:

HCMOJIb30BAaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBM)KEHHWE AaTOMOB M
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIECTBA, KPUCTAIMYECKHE M aMOp(HBIE Tena,
HACBIIICHHBIN 1 HEHACBIIIEHHBIN Tap, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHS
SHEPrus, TEMJIOBOM JBUraTelb, JIEMEHTAPHBIN AIEKTPUUECKUHN 3apsii, JIEKTPUUECKOE
[0JI€, TPOBOJHUKH M JUAIEKTPHUKH, MOCTOSHHBIM AJIEKTPUYECKUN TOK, MarHUTHOE
oJIe;

pas3nuyarh SBIEHHS (TEIUIOBOE pPACIIMpPEHHE U CXKaThe, TeIulonepenayda, TeIioBOe
paBHOBECHE, CMadMBaHUE, KalWUISIPHbIE SBJICHHS, HCHApPEHHE, KOHJCHCAIMS,
IIJIaBJICHUE, KpUCTaUIA3aus (oTBepaeBaHue), KHUIICHHE, Terionepeaadya
(TEerIonpoBOIHOCTh, KOHBEKILIMS, H3JIy4€HUE), SJIeKTpu3alus Tej, B3auMOJeiCTBHE
3aps/ioB, JCHCTBUSA 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHWE, B3aWMOJCHCTBUE
MAarHuTOB, JE€HCTBHE MAarHUTHOIO MOJI HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas
WHIYKIHS) 1O ONUCAaHMI0 MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YUYCHHBIX (U3NYECKUX SBICHUI B OKPY)KaIOLEeM MHpPE, B
TOM uucie (QU3MYEecKHe SBICHHWS B MPHUPOJAE: IOBEPXHOCTHOE HATSDKEHUE U
KalWUISIpHbIE SBJIEHUS B MPUPOJE, KPUCTALUIBI B mpupoae, uzinydeHue CoiiHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, WHEs, CHera,
JNIEKTpUYECKHe SBJICHHs B aTMocdepe, DSIEKTPUUECTBO JKUBBIX  OPraHU3MOB,
MarHuTHOE Toje 3eMiH, apeld MoJIocOB, POoib MAarHUTHOTO MOJIA JUIS KU3HU Ha
3emiie, MOJIAPHOE CHUSIHME, MPU STOM MNEPEBOAUTH MPAKTUUYECKYIO 33Jady B y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN ) PU3NUECKHX SBICHHUIA,

OTIMCHIBATh U3YUYCHHBIE CBOWCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIONB3Ys (PU3NUECKIE
BENTMYMHBI (TeMIlepaTypa, BHYTPEHHSS JHEPIHs, KOJMYECTBO TEIUIOTHI, YAeIbHas
TEIUIOEMKOCTh  BELIECTBA, YACJIbHAs TEIUIOTa IUIABJICHMS, YAEJIbHAs TEIUIoTa
napooOpazoBaHus, ylelbHAs TEIUIOTAa CrOpPaHUsSl TOIUIMBA, KOA(M(UIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MaIllMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/yXa, AJIEKTPUYECKUU
3apsj, CHJIa TOKAa, DIIEKTPUYECKOE HAIPSIKEHUE, COINPOTUBIICHUE IPOBOIHUKA,
yIIeTbHOE COMPOTUBJICHHE BEIIEeCTBA, pab0oTa M MOITHOCTh JIEKTPUUYECKOTO TOKA), TPU



ONMCAaHUM TPABHJIBHO TPAKTOBATh (U3UUECKUI CMBICH HCIOJIB3yEeMbIX BEIWYHH,
0003HauCHHS ¥ €AWHUIBI (PU3UYECKUX BEIMYUH, HaXOAUTh (OPMYIbI, CBSA3BIBAIOIINE
JaHHYI0 (HU3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH rpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3NYECKUE SBJIEHUS U IPOLECCHI, HCHOJB3Ys
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUUYECKON TEOpUU CTPOEHHUS BEILECTBA,
NPUHLIMI CYNEPIO3UIMK ToJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsja, 3akoH Oma Juid ydacTka 1enu, 3akoH Jlkoyis—JIeHna, 3akoH coXpaHEHUs
SHEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alMChIBATh €ro
MaTeMaTH4ECKOE BBIPAXKEHHUE;

OOBACHATh (PU3MYECKHE MPOLECChl M CBOWCTBA T€JI, B TOM 4YHCIE€ MU B KOHTEKCTE
CUTYaI it PAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHE M3 |—2 JOTMYECKHUX IIaroB ¢
onopoit Ha 1-2 W3y4eHHBIX CBOMCTBA (QU3NYECKUX SIBJICHUN, PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemaTh pacy€éTHBIE 3amaud B 2-3 JCWCTBUS, WCIOJNB3YS 3aKOHBI U (HopMyIHl,
CBS3BIBAIOIIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajau3a YCJIOBHUS 3aJa4yM
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEJAOCTATOK JAHHBIX JUIS PELIECHHUS 3a7ayH,
BBIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE I €€ PEeLIeHHs], TPOBOAUTH PACUETHI U
CpaBHMBATh MOJIyY€HHOE 3HAaUeHHE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh MPH MOMOUIM (PHU3NUYECKUX
METOJIOB,  MCIOJIb3Yysl ~ ONMCAaHME  MCCIEOBAHUA,  BBIACIATH  MPOBEPSIEMOE
MPEINOJIOKEHNE, OLEHUBATh IPABUIBHOCTh IOPSAKA IPOBENECHUS HCCIIEA0BaHUS,
JieTIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI MO0 HAOMIOACHUIO (PM3UYECKUX SIBICHUM MM (PU3NYECKUX CBOMICTB
Tesl (KalWUISIPHbIE SBJIEHUS, 3aBUCUMOCTb JABJIEHHS BO3AyXa OT €ro o0ObéMma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HarpPEBaHUS IPU U3IYYE€HUU OT LIBETa
U3Iyqaome  (morjomarpmeil) MOBEepXHOCTH, CKOPOCTh HCHApeHUs BOJbI  OT
TEeMIepaTypbl KUAKOCTM M IUIOIAAM €€ TIOBEPXHOCTH, JJIEKTpU3alus Tel U
B3aMMO/ICHCTBHE AJIEKTPUYECKUX 3apsiioB, B3aUMOJEHCTBHE MOCTOSHHBIX MarHuUTOB,
BU3YaJIM3al1sl MAarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB, E€HCTBHSI MATHUTHOTO IOJIS
Ha TPOBOJHMK C TOKOM, CBONCTBAa 3JIEKTPOMAarHuTa, CBOICTBA 3JIEKTPOIBUraTess
IIOCTOSIHHOTO TOKa): (OpPMYJIHMPOBATh IPOBEPsieMble IPEANOJI0KEeHUs, CcOOUpaTh
YCTAHOBKY M3 IpPEUIOKEHHOrOo O0OpYyAOBaHUS, ONMCHIBaTh XOJ OIbITa U
(GbopMynupoOBaTh BBIBOIbI;

BBITNOJIHATE NPSIMbIE U3MEPEHMsI TEeMIIepaTypbl, OTHOCUTEJILHOW BIaXXHOCTH BO3/yXa,
CHJIBl TOKa, HANpsHKEHUs C HCHOJIb30BAHMEM AaHAJIOTOBBIX NPUOOPOB U JATUMKOB
(Gu3nMYecKUX BEIMYUH, CPABHUBATH pE3yJAbTaTbl HM3MEpPEHHH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (DPM3NYECKON BETUYMHBI OT JIPYroH c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCHUMOCTH COINPOTHBIIEHUS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAIU MOMEPEYHOIO CEYEHMsI U YIENBHOIO CONPOTUBIIEHHUS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKA, HIYLIETO YEPE3 MPOBOJHUK, OT HAIPSYKEHUS HA ITPOBOJHMKE,
HCCIIEIOBAHUE TNOCIEA0BATEIBHOIO M MApaJUIENbHOIO COEAUHEHWH IPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH MU3MEPEHHUs, CIeays



MPEUI0KEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTAThl MOJYYCHHON 3aBUCHMOCTH B BUJIE
TabauIl ¥ TpaUKOB, AETaTh BHIBOJBI 0 PE3YJIbTaTaM HUCCIICAOBAHUS;

® TPOBOJUTH KOCBEHHBIC M3MEpPEHHs (DU3NYECKHX BENUYMH (yHIENbHAs TEIIOEMKOCTD
BEIIECTBA, COMPOTHUBIICHHE MPOBOJAHUKA, PA0OTa M MOIIHOCTH JJIEKTPHUECKOTO TOKA):
IUTAHUPOBATh HW3MEPEHHUsi, COOMpaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIys
MPEUI0KEHHOW WHCTPYKIIUH, ¥ BEIYUCIIATH 3HAUCHUE BETMYUHEI;

e coOmomaTh TmpaBWia TEXHUKH O€30mMacHOCTH Tpu  pabote ¢  JTabopaTOpHBIM
o0opynoBaHuEM;

® XapakTepU30BaTh MPHHIUIBI JCHCTBUS WM3YYCHHBIX TNPUOOPOB M TEXHUYECKUX
YCTPOHCTB C OMOpOW Ha WX ONMMcaHug (B TOM YHMCIE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIepMETp, BOJBTMETpP, CUYETUHK DICKTPUUIECKOMN
SHEPTHH, JIIEKTPOOCBETUTENLHBIC TMPHOOPHI, HArpeBaTeIbHBIC AIIEKTPONPUOOPHI
(puMepsI), AIIEKTPUUYECKHE TPEAOXPAHUTENH, DIIEKTPOMArHHUT, JIIEKTPOJBHTATEIh
MOCTOSTHHOTO TOKa), WCIOJIb3Yysl 3HAHWS O CBOWCTBaX (U3MYECKUX SBICHUNH U
He00X0IuMble (PHU3HUECKHE 3aKOHOMEPHOCTH;

® pacmo3HaBaTh NPOCThIE TEXHHUYECKHE YCTPONCTBA W W3MEPHUTEIBbHBIE NPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (SKUIAKOCTHBII TEPMOMETp, TEPMOC, TICHXPOMETD,
TUTPOMETp, JBUTATENb BHYTPEHHETO CTOPaHUs, DIIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKHUX IIETIeH C TMOCIeNOBAaTEeIbHBIM U TapaJlJIeIbHBIM COEINHEHHEM
AIIEMEHTOB, pa3iyasi YCIOBHBIE 0003HAYECHHS SJIEMEHTOB JIEKTPHUECKUX TICTICH;

® T[PUBOAUTH MpHUMEphl (HAXOAUTH HHQOPMALMI0O O TMpUMepax) HPaKTUYECKOTO
UCIOJb30BaHUS (U3UYECKUX 3HAHUM B IOBCEJHEBHON JKU3HU JUIsl OOecreueHUs
0€30MacHOCTH TpU OOpameHnr ¢ TNpudopaMu M TEXHUYECKHUMHU YCTPOMCTBAMU,
COXpaHEHHs 3/I0pOBbsl M COOJIOAEHUS HOPM OSKOJIOTMYECKOTO IIOBEJCHUS B
OKpYKarollen Cpee;

® OCYLIECTBIIATh NOMCK HMH(pOpMALMM (PU3HUECKOrO cojepxkaHusd B IHTepHere, Ha
OCHOBE HUMEIOLIUXCSA 3HAHUH W IyTEM CpPaBHEHUS JOIOJHHUTEIbHBIX HCTOYHHKOB
BBIIEATh MH(POpPMALMIO, KOTOpas SBISETCd NPOTHBOPEUMBON MM MOXKET ObITh
HEJIOCTOBEPHOM;

® UCMOJb30BATh NIPU BBIIOJHEHUN YYEOHBIX 3a/laHUi Hay4yHO--TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOro COAEp)KaHUs, CIPAaBOUHBbIE Marepuaybl, pecypchl ceTw MHTepHer,
BIaJeTh NpUEMAMU KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHGPOPMALUU U3
OJIHOM 3HAKOBOM CHCTEMBI B JIpYT'yIO;

® Co03/1aBaTh COOCTBEHHbIE IHCHbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 00001as
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (PU3MYECKOTO COJAEp:KAaHUS, B TOM UHUCIIE
NyOJIMYHO  MPEJCTaBIATh  PE3YJIbTaTbl  MPOEKTHOW WM  MCCIENOBATENbCKOM
JEATeNbHOCTH, NIPU 3TOM T'PaMOTHO HCIOJIb30BaTh M3YYCHHbIN NMOHATHIHBIN amnmapar
Kypca (pHU3UKH, CONPOBOXKAATH BHICTYINIEHHE MTPE3CHTAIUEH;

® [pU BHIMOJHEHUH Y4YEOHBIX NPOEKTOB U MCCIENOBAHUN (U3UYECKUX MPOLECCOB
pacripesieniaiTe 00s3aHHOCTH B TpYIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 33JadaMH,
CIIEZIUTh 32 BBIMOJHEHHEM IUIaHAa JAEUCTBUM M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIQA B  JAEATENbHOCTb  TPYIIBI,  BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSIBIISISI TOTOBHOCTD pa3periaTb KOH(QIUKTHI.

K xoHmy obyuenus B 9 kjacce npeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(POPMUPOBAHHOCTH Yy O0yUAIOIIUXCA YMEHHIA:



HUCIIOJIB30BaTh IIOHATHA: CHUCTCMaA OTC‘-IéTa, MarcepuajibHasd TOYKa, TPaCKTOpUs,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO JIBW)KEHUs, nedopmarus (yrnpyras, rmiacTudeckas),
TPEHHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb W Teperpy3ku, LEHTP
TSDKECTH, a0COJIIOTHO TBEPAOE TENO, LEHTP TSDKECTH TBEPAOIO TeEla, PaBHOBECHE,
MEXaHWYeCKue KoieOaHus M  BOJHBL, 3BYK, MHH(pPa3ByK U  yIbTPa3BYK,
OJICKTPOMArHUTHBIC BOJIHBI, IIKaJla 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I3OPYKOCTI> nu
JAIbHO30PKOCTh, CIEKTPhl HWCIYCKaHWs W TMOIIONIIeHHs, anb(da-, Oera- W ramma-
H3JTy4YCHUS, U30TOIIBI, AACpHAA SOHCPICTHUKA,

pasznuuaTh SIBIICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE IBWKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIIHOE BI)KEHHE, CBOOOAHOE 1a/IeHUE TeJ, PABHOMEPHOE
JABUMKCHUE 110 OKPYKHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTHUBHOC JABHOKCHUC,
KoJIeOaTeTbHOE JIBIDKCHUE (3aTyXalollMe W BBIHYKACHHBIC KOJIEeO0aHUs), pPE30HAHC,
BOJIHOBOE [BIJKEHHE, OTpaXCHHE 3BYyKa, MPSIMOJMHEHHOE pacripocTpaHEeHHE,
OTpa)XCHHE U MPEJOMIICHHE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHHE
0eroro cBera B CHEKTP M CIIOKEHHE CHEKTPAIBHBIX I[BETOB, JWCIEPCHUS CBETa,
€CTCCTBCHHAA pPaJuOAKTHUBHOCTH, BOSHHMKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/ISJ'Iy‘-IeHI/ISI)
II0 OIMMCAaHUIO HUX XapPaKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JE€EMOHCTPHUPYIOIIHUX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUM B OKpYXKarolieM Mupe (B
TOM YHCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJC: IMPUIUBEI U OTJIUBBI, IBMXKCHHUC IIJIAHCT
CorHeyHoM CHUCTEMBI, PCAKTUBHOC JIBUKCHUC JKUBBIX OPraHU3MOB, BOCIIPUATUC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHUE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 5XO, I[BETa TeI,
ONTHYECKWE SBICHWS B  TpPHpOZAE, OHOJOTWYecKoe JACHCTBHE  BHIMMOTO,
yAbTPauOIETOBOrO M PEHTTCHOBCKOTO HM3JIyYCHHH, €CTECTBEHHBIH DPaJHOaKTHBHBIN
(GOH, KOCMHUYECKHE JIy4H, pPaJHOAaKTHBHOE W3Iy4YCHHE IPHUPOIHBIX MHHEPAJIOB,
JeHCTBHE paJIMOAaKTUBHBIX M3Iy4EHHH HAa OPraHM3M 4ellOBEKa), TIPH 3TOM IEPEBOIUTH
NPaKTHYECKYIO 3a7ady B Y4eOHYIO, BBLACIATH CYIIECTBEHHBIC CBONCTBA (TIPH3HAKN)
(bU3MUECKUX SBICHUIA,

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TNl U (PM3UYECKUE SBICHUS, UCHOIb3YS (PH3HMUCCKHE
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAs CKOPOCTh Tela HPU HEPAaBHOMEPHOM JIBIKEHHHU,
YCKOpEHHE, MepeMeNIeHNe, yTh, YII0Bas CKOPOCThb, CHJIA TPEHHs, CHJa yHPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO IajieHUs, BEC TEla, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHHYecKasi paboTa W MOIIHOCTh, MOTCHIUAIbHAS YHEPTHsl TeJa, MOTHITOTO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIMATbHAs SHEPTHS CXKATOH MPYKUHBI, KHHETHYECKasI
SHEPrUs, TOJHAs MEXaHW4YecKas OSHEprus, IEepHoJ M 4YacToTa KoJieOaHWH, /IHHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETa, MOKAa3aTelb MPEIOMIICHUS
cpensl), IpU OMMCAHUM TPABHIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIIOJIB3YEeMbIX
BEIWYMH, OOO3HAUYEHWs] W EIUHHUIBI (U3MYECKUX BEIUYUH, HAXOAUTH (HOPMYJIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYITMMHU BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOIMCTBA Tell, GU3NUECKUE SIBICHUS M MPOLECCHI, UCIOb3Ys 3aKOH
COXpAHEHMs SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIMII CYNEPIO3ULUU CHUII,
MPUHLUI OTHOCUTENbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPKEHUS M TPEIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsiOBOIO U
MaccoBOTO YHCEJI TPH SIEPHBIX peakUusX, MpPH 3TOM JaBaTh CIIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aMChIBATh €r0 MaTeMaTUYecKOe BhIPaKEHUE;



OOBSICHATH (PU3MUYECKHE MPOLIECCHl M CBOMCTBAa TEJN, B TOM YHCIE M B KOHTEKCTE
CUTyallU — TPAaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHMHHO--
CIJICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTMUYECKUX IIaroB C OMOPOi Ha 2—
3 U3YYEHHBIX CBOWCTBa (M3MYECKMX SIBICHUH, (QU3MYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTth pacu€THbBIC 3a/1a4u (OMHUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIOJIb3YS
3aKOHBI W (OPMYIIBI, CBS3BIBAIOIIME (U3NUYECKUE BEIWYMHBI: HA OCHOBE aHAIN3a
YCIOBHS 33/1a4d 3alHChIBAaTh KpPAaTKOE YCIOBHE, BBISBIATH HEAOCTAIOIINE WU
M30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (POpMYsbl, HEOOXOIUMBIE IJISI PEILICHUS,
MPOBOJUTH pacy€éTbl M OLEHUBATh PEATHCTUYHOCTh TIOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BETUUNHBI,

pacrio3HaBaTh TPOOJEMBI, KOTOPBIE MOXXHO PpEIIUTh MPH TIOMOIIN (U3NIECKUX
METOJIOB,  WCIIOJIb3Yysl ~ ONMHUCAaHWE  WCCJIENOBAHWSA,  BBIACIATH  MPOBEPSIEMOE
MPEIOJI0XKEeHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA IPOBEICHUS HCCIIEAOBaHUS,
JIeTIaTh BBIBOJIBI, MHTEPIIPETHPOBATH PE3YJbTAThl HAOIIOIEHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI 110 HAONIOICHUIO (PU3UYECKUX SIBICHUH MM (U3UIECKUX CBOUCTB
Ten (M3ydeHue BTOporo 3akoHa HproToHA, 3aKOHA COXpaHEHHs SYHEPTHH, 3aBUCHMOCTD
nepro/ia KoJIeOaHui Mpy)KUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI H
HE3aBUCUMOCTh OT aMIUTHTY/IBl MaJIBIX KOJIEOAHUH, TIPSIMOJIMHEWHOE PacCTIpOCTPaHEHHUE
CBETa, pa3jioKeHHEe OeNOoro CBeTa B CIIEKTP, HM3YYCHHE CBOWCTB H300pakeHUS B
TUIOCKOM 3€pKajie W CBOWCTB M300paXeHHWs TMpeaMera B coOMparomiei JHH3e,
HaOJIOJIEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB H3JIY4YEHHUS): CaMOCTOATEIbHO
cobupaTh YCTaHOBKY M3 U30BITOYHOTO HAOOPa 000pyIOBaHMS, OMMCHIBATH X0 OTIBITA U
€ro pe3ynbTathbl, GOPMYyIUPOBATH BHIBOJIBI;

MIPOBOJUTH IMPH HEOOXOIMMOCTH CEpUI0 MPSMBIX H3MEpPEHUH, OMpenensis cpeaHee
3HAUYCHHE W3MEpIeMON BeNMYMHBI ((DOKYCHOE pacCTOSHHE CcoOuparonield JMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEPUTEITLHOTO MPUO0Opa);

MPOBOJUTH MCCIIEIOBAHUE 3aBHUCHUMOCTEH (M3MYECKUX BEIMYMH C HCIHOJB30BaHUEM
NpSMBIX HW3MEpeHuil (3aBUCUMOCTb IyTH OT BpPEMEHU IMPU PaBHOYCKOPEHHOM
NBUKEHUM 0Oe3 HayalbHOM CKOpPOCTH, Mepuoja KoJieOaHHM MaTeMaTH4eCcKOro
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTU YIJla OTPa)KE€HHUs CBETa OT yIyla MaJCHUS U
yria mpeloMIICHUs OT yria MaJeHus): MIAHUPOBATh HMCCIEI0BAaHUE, CAMOCTOSTENILHO
coOuparb yCTaHOBKY, (DUKCHpOBaTh pe3yAbTaThl MOJYYEHHOW  3aBHCHUMOCTH
(Gbu3MuecKUX BETUYHMH B BUJE TaOMUIl M rpadukoB, JenaTh BBIBOJBI MO PE3ylIbTaTaM
HCCIIeIOBAHUS;

MIPOBOJUTh KOCBEHHBIE H3MEPEHUS (U3NYECKHX BEIUYHH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBUXKEHHH, YCKOPEHUE CBOOOJHOTO MaJeHUS,
KECTKOCTh HPYXKHUHBI, KOXPPUIHUEHT TPEHUs CKOJIbKEHHUs, MeXaHHueckas padoTa u
MOIIHOCTh, YacToTa M NepuoJ KoJeOaHUIl MaTeMaTHMYecKOoro U MPYXKHUHHOTO
MasiTHUKOB, OITHYECKas CHJIa CcOOMparollell JIMH3bI, pPaJUOAKTUBHBIA  (PoH):
IJIAHUPOBATh U3MEPEHHs], COOMpAaTh SKCIEPUMEHTATbHYI0 YCTAHOBKY U BBIMIOJHATH
M3MEpeHusl, cleAysl MPeIOKEHHOW WHCTPYKIIMH, BBIYUCIATH 3HAYCHUE BEIUYMHBI U
aHAJM3UpPOBaTh TOJIyYEHHbIE pE3yJIbTaThl € Y4YETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHUN;

coOmoarh TMpaBWJa TEXHUKH O€30MacHOCTH Mpu paboTe ¢  J1a00paTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIC IMPH3HAKM HM3YYCHHBIX (U3UUYECKUX MOJIENICH: MarepuanibHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHHK CBETA, JIyd, TOHKAs JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO s171pa;

XapaKTepU30BaTh MPHUHIUIGI JCHCTBUS W3YYCHHBIX TMPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPO HAa UX ONHMCAHUs (B TOM YHCIE: CIIUOMETP, JATYHKH ITOJIOKEHUS,
pacCTOsIHUS U YCKOPEHUSI, paKeTa, IXO0JIOT, OUYKH, IEPUCKOTI, (JOTOAMIAPAT, ONTHIECKHIE
CBETOBO/Ibl, CIIEKTPOCKON, IO3UMETp, Kamepa BuibcoHa), UCHOJB3Ys 3HAHUS O
CBOMCTBaX (PM3NUECKUX SBJICHUN U HEOOXOAMMBIE (PU3NIECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BAaTh CXEMBI M CXEMATHYHBIC PHCYHKH H3Y4CHHBIX TCXHUYCCKUX YCTPOMUCTB,
M3MEPHUTENBHBIX MPHOOPOB M TEXHOJOTMUYECKHX MPOIECCOB IMPH PEIICHUH y4eOHO--
MPAaKTUYECKUX 3aJ]ad, ONTHYECKHE CXEMBI JUIS TIOCTPOCHUS M300paKEHUH B TIOCKOM
3epKajie U coOuparolel JIMH3E;

MPUBOJANTH TpUMEpPhl (HAXOMUTh HHGOPMAIMIO O MPHMEpax) MPAKTHYECKOTO
WCTIONb30BaHUsl (U3NYECKUX 3HAHWH B TIOBCEIHEBHOW JKM3HM Ui OOECIICYCHHUS
0e30MacHOCTH MpH OOpallleHuu ¢ NpudbopaMu U TEXHUYECKHUMH YCTPOWCTBAMU,
COXpAaHEHHUs 370pOBbSI U COOJIOACHHUS HOPM SKOJOTMYECKOTO TMOBEACHUS B
OKpY)Karollen Cpee;

OCYIIECTBIISITh TMOWCK WHpopManuu (usmyeckoro coxaepkanuss B HTepHere,
CaMOCTOSITENIbHO (POPMYNIUPYsI MOUCKOBBIM 3arpoc, HAXOIUTh IMYTH OIPEIEJICHUS
JIOCTOBEPHOCTH TIOJIyYUeHHOW WHOOpPMAIMM HA OCHOBE MMEIONIUXCS 3HAHWA U
JIOTIOTHATEIHHBIX HCTOYHHUKOB;

WCIO0JIb30BATh MPU BBINOJHEHUHU YYEOHBIX 3aJJaHUIl Hay4YHO--TIOMYJISIPHYIO JINTEPATypy
(bu3MUECKOTO COJEep)KaHUs, CIPaBOYHBIE MaTepuaibl, pecypchl ceTh WHTepHer,
BIIJETh NpuUEMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIC MMMCHMEHHBIC U YCTHBIE COOOIECHHS HAa OCHOBE MH(OpMaIuu
U3 HECKOJIbKUX MCTOYHHMKOB (DU3UYECKOTO COJAEP)KaHUSA, MYOJUYHO MPEACTaBIAThH
pe3ynbTaThl IPOEKTHOM WM UCCIIENOBATEIbCKOM AEATEIbHOCTH, NMPU 3TOM I'PAMOTHO
WCIOJIb30BAaTh M3YYCHHBINH MOHATHMHBIN ammapaT H3ydaeMoro pasfena (pu3ukd u
COMPOBOXKIATh BBICTYIUICHHE Npe3eHTauueld ¢ yd4éToM OcCoOEHHOCTEW ayauTOpUu
CBEPCTHUKOB.
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