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MNOSICHUTEJILHAS 3ATIMCKA

no (Qu3kKe Ha ypoBHe OCHOBHOIO ofuiero obpajoBanus cocrapieHa Ha
W TpeboBanmii Kk pesynpTaTaM ocBoeHus Ha GA30BOM YpOBHE OCHOBHOM
nporpammel, npeacrasiennsix 8 GI'OC 000, a rakke ¢ yuérom
Hell mporpammil BocnuTanus u Koumuenumu nperosasanus  yue6HOro
Cozepxanine  nporpammel 110 (pM3MKe — HampasiieHo  Ha
'CCTBCHHOHAYYHON TrpaMOTHOCTH 00yualomMXcsi M OpraHu3ainuio M3yyeHus
HOCTHOH OCHOBe. B nporpamme 1o ¢m3nke y4HTBIBAIOTCH BO3MOKHOCTH
L B peanu3anuy Tpebosannii ®I'OC 000 K miaHupyeMbIM THYHOCTHLIM U
pesynbTaram oDyyenus, a TakxKe MEKIpeAMETHLIE CBA3H ECTECTBEHHO-
TPEAMETOB Ha yPOBHE OCHOBHOTO 0611ero o6pazosaHus.

A [0 (pu3MKe yCTAHABIHBACT paclpeselicHue yueGHOro Matepuana 1o rojaam
m::cau), npeiaraeT NPHMEPHYIO MOCHIEN0BATENBEHOCTE H3YUCHHS TEM,
JIOTHKE PasBHTHS MNPEAMCTHOIO COMCPIKAHMS M yuére BO3PACTHLIX
AFOIIMXCH.

no ¢m3uke paspaboraHa ¢ UENBIO OKA3aHHA METOAMYECKOH IOMOIIH
in paboueii mporpammel 1o yueGHOMY MpeMeTy.

CHCTEMOOOpas3yOLIHMM JUIs €CTECTBEHHOHAYYHBIX y4eOHBIX [PEJAMETOB,
KHE 3aKOHDBI JIe)KaT B OCHOBE IIPOLECCOB M SBJICHUH, H3ydaeMbIX XHMHEH,
poHOMHEH ¥ (u3nveckoii reorpaduei, BHOCHT BKJIall B €CTECTBEHHOHAYYHYIO
TIpeiocTaBIseT Haubosee scHble 0OpaslEl NPEMEHCHHSA HAYYHOIO METOd
, crocoba mony4YeH s 10CTOBEPHBIX 3HAHAH 0 MHpE.

IJIaBHBIX 3ana4 dusmueckoro obpazoBaHus B cTpykrype obuero obpazoBaHns
HPOBAHHH €CTCCTBCHHOHAYYHOM TIpaMOTHOCTH M HHTEpeca K Hayke Y

dusuxn Ha GasoBom ypoBHE mpeANONAraeT OBIAJCHHE CICAYIOIIHMHA
MH, XapaKTepH3yIOUIHMH €CTECTBEHHOHAYYHYH) TPAMOTHOCTE: HAy4HO
s, ONEHHBATh M IIOHMMAaTh OCOOCHHOCTH HAYJHOTO HCCIC/IOBaHHSA;
Th JIaHHEIE H HCMONb30BATh HAYWHBIC JOKA3ATENLCTBA ANS HONYHCHHA
eI M3y'eHHsl PH3MKH HAa YPOBHE OCHOBHOI0 06n1ero obpa3oBanus ONpPEAEIeHEI
' 'bnananm! ydebHOro npeaMera « @H3uKa» B 00pa3oBaTebHLIX OpraHHu3ausaX

A (PH3HKH:

: MHTEpeca H CTpeMICHHS 00yJalomnXes K HayHHOMY H3yHEHHIO IPHPO/IbI,
. HHTEJUIEKTYaIbHBIX H TBOPYECKHX CIOCOOHOCTEH;

ACTaBJCHHNM O HayJyHOM MeTo[e No3HaHud W (QopMHpoBaHHE

€ HAyYHOIO MMPOBO33DPEHHs KaK pesy/bTarta H3y4EHHS OCHOB CTPOEHHs
TANBHBIX 3aKOHOB QH3HKH;

> MPE/ICTABNECHUH O PONH (GHU3MKM /15 PasBHTHS JAPYIHX ECTECTBEHHBIX



1 0 BO3MOXKHBIX cdepax Oyayuieii npodeccHonanbHOMN
: (blmmoﬁ NOJAIOTOBKA K jaisHeHiemy obyuenuio B 9T0M

LeNel NporpaMMbl 110 (DM3MKC HA YPOBHE OCHOBHOIO OBIIEro
| PeLICHHEM CNELYIONHX 3a/ay:

' AHCKPETHOM CTPOCHMH BCLUECTBA, 0 MEXAHHYECKHUX, TEITOBBIX,
KBAHTOBLIX SIBJICHHAX

ONMCLIBATE U 00BACHSTL  (U3MUECKHE ABAEHMA C

H NPAKTHKOOPHEHTHPOBAHHBIX 387104,

JIOATE MPHPOAHBIC SBICHMUS H BBIONHSTS OlbITEI, 1a60paTopHbie
¢ MCCICNOBAHUS C HCNOJIL30BAHIEM H3MEPHTENLHBIX [1PHOOPOB;
paﬁom ¢ uHpopmanmeil QUIHYECKOr0 COopepkanus, BKIFOYAA
HHBIX JIOCTIDKEHMAX (DM3MKH, QHAIM3 M KPUTHUECKOE OLEHHBAHUE

aMH TIPO(ECCHOHANBHOM JeATeIBHOCTH, CBA3AHHEIME ¢ QH3HKOMH, H
MH, OCHOBAHHEIMH Ha JOCTHHEHHAX PH3NHECKOR HayKH.

W (6a3oBbIil ypoBeHB) HA yPOBHE OCHOBHOTO 06IEro o6pazoBaHus
‘Knmacee — 68 gacos (2 waca B Hezeno), B 8 kiacce — 68 uacos (2 gaca B
02 9aca (3 waca B nenemo).

paMMe TI0 (HM3HMKEe NepeueHb 1aboparopHbIX paboT MW OMEITOB
i %@amp YYHTEINb JIe/IacT BHIOOP MpPOBejIeHUs N1a60paTopHEIX paboT
HHIHBHIYQILHBIX  0COOCHHOCTEH obyyarommxcs, CIHCKa
, TpelaracMbX B paMKaX OCHOBHOTO TIOCY/APCTBEHHOIO



COAEP)KAHUE OBYUYEHMS

\CC

lei 8. Mexann4yeckne apjieHus

Mexaunyeckoe nBmKeHe. Marepuansuas Touka. Chcrema otcuéra. OTHOCHTEIBHOCTE
THCCKOTO — BwkeHus. Pasnomepnoe npamonuueiinoe apmkenue. HepasHomeproe
JIHHCHHOE ABKeHue. Cpefusii W MIrHOBEHHAS CKOPOCTL TeJla [IPH HEPaBHOMEPHOM

HHH.

Yckopenue. Pasroyckopennoe npamMosuHeiinoe aswkenne. Cpobopnoe mnageHue.
BITHI [ammnes.

PaBnomeprOe ABHKERME TIO oxpyxHoctH. [lepuon u wacrora obpamenus, Jinnekisas u
Basl cxopocty. LlenTpocTpemutensoe yekopense.

Ilepebiii 3akon HeioTona. Bropoii 3akon Hetorona. Tperuit 3akon Hetotona. puaumn
CPIIO3UIHHA CHIL.

~ Cuna ynpyroctn. 3akon I'yka. Crna TPEHHA: CHIIA TPCHUS CKOJIBKEHMS, CHIIa TPEHHS
KOSL, IPYTHC BHJIBI TPEHHSL.

Cuna TsoKeCTH M 3aKoH BCCMHPHOTO TSTOTEHMA. YCKOpeHHe CBOOOJHOrO NameHHs.
KCHHE Tnaner BOKpyr ComHua. [lepsas xocmuueckas cxopocts, HeBecoMocTh W
PY3KH. PaBHOBECHE MaTepHANBEHONH TOuKH. AGCOMOTHO TBEPHOE TEno. PaBHoBecHe
=P/IOTO TENa C 3aKPETUIEHHOM OCBI0 Bpamerus. MOMeHT CHITHL LenTp TsxecTH.

Wmnynsc tena. Usmenenwe nmmynbca. UMITynse cuibl. 3aKOH COXpaHEHMS MMITYINIBCA.
ABHOE JIBHIKEHHE,

Mexauuieckas pabora ¥ Mommocts. Pabora cun TSDKECTH, YTIPYrocTH, TpeHua. Cpa3b
*priv B pabotel. TloteHumanshas smeprus TCja, MOAHATOTO Hal TNOBEPXHOCTBIO 3EMITH.

AAIbHAS SHEPTHs CHATOH TPYKUHBL. Kunetnueckas sneprus. Teopema 0 KHHETHYECKO
THH. 3aKOH COXPAHEHHS MEXAHHYECKOi SHEPIHA.

MOHCmMpayuu

Habmonenne MexaHwyeckoro JBHKEHHS Tela OTHOCHTENBHO PasHBIX Ten OTCHET.

Cpasnenue nyTell W TpaeKkTOpHH JBHKECHHS OAHOTO M TOIO e Tela OTHOCHTENLHO
JHBIX TeJl oTCuéTa,

Hamepenne CKOPOCTH M YCKOPEHMS TPAMOJIHHEHHOTO IBUKEHHS,
HcenenoBanne NpusHakoB paBHOYCKOPEHHOTO IBHIKEHHSL.
HaGmoienne ABHKeHAS Tela IO OKPYKHOCTH.

Habmonenue MeXaHHYECKHX ABNEHMH, IPOMCXO/SIMX B CHCTeMe OTcuéTa «Temexkay
H €€ paBHOMEPHOM H YCKOPEHHOM JABHXCHHH OTHOCHTENBHO KabuHera GH3MKH.

3aBHCHMOCTh YCKOPEHHS Tela OT Macchl Tella M JIeHCTBYIONIEH HA HEro CHILL
Habmonenne paBeHCTBa CHII TPH B3aHMOJCHCTBHH Tel.

MameneHne Beca Tella IpH YCKOPSCHHOM JIBHKEHHH.
[lepenaga UMITYIIECA NPH B3aHMOJICHCTBIH TEJL.
IpeobpasoBanus SHSPriM MpH B3aUMO/IEHCTEBHHE TEIL.

Coxpanenue HMIyJIbCa PH HEYTIPYTOM B3aHMOJICHCTBHH.




AHEHHE HMITYIILea NP aGComOTHO YNPYroM BlauMoaeHcTBIY.

DIMIOJACHHE PCAKTHBHOIO IBHKCHUS .

ICHHE MEXaHHYCCKOI AHEPIUK NpH cBOBOANOM Naielu,

HCHHE MEXaHHYeCKol sHe

PrUE OPU JBWKEHHU TEa 1M0J| ACHCTBHEM NpYKHHBL
ble pabomubi u onviMb

‘Koretpyupoanne Tpaxta s

PasroHa u JaibHEHIIEr0 PABHOMEPHOrO JIBMKCHHS
HJIH TENEKKH.

Onpenenenne CpeHeil cko

_ POCTH CKONbXCHHS Opycka WM JBHXKEHHS IapHKa Ti0
HOH IIOCKOCTH.

Onpenenenue YCKOPCHHS Tena mNpH pPaBHOYCKOPEHHOM MBHKCHMH 1[I0 HAKIOHHOIN

A8 1

Hcenenopanue 3aBHCHMOCTH

IIYTH OT BPEMEHH TIpH PaBHOYCKOPEHHOM JBH)KEHHH 6e3
TLHOM CKOPOCTH.

Tlposepka runoressr: ecmm TIPH PABHOYCKOPCHHOM ABHXKeHHH 6e¢3 HaYalbHOM CKOpocTH

OTHOCATCH KaK pAJ HEYETHBIX 4YHCeN, To COOTBETCTBYIOIHE IPOMEXYTKH BPEMEHH
AHAKOBEI.

HCCJ]CJ.{OB&HHC 3aBHCHMOCTH  CHJIBI TPEHUA CKOJIL)KEHHS OT CHILI HOpPMaJIbHOTO

BleHns.  Onpenenenne kosddummenra TPEHHS CKOBKEHHUS.

Ornpesienenye xKECTKOCTH MpyRuHbL.

Onpenenenve paGoter  cunmr

TPEHHUA OpH PaBHOMEDHOM JIBHXKEHHMH Tena [10
TOPH30HTAIILHOM TOBEPXHOCTH.

Onpenenenne paboTel cusr YOPYrOCTH MNpH NOALEME TIpy3a C HCIONB30OBAHHEM
HETNOABMIKHOIO M MOABHIKHOIO 6I0KOE.

Nayuenne 3akoHa coxpanenus 3HEPIuH.
Pazpen 9. Mexannueckne Ko1eOanns 1 BOJHBI

KoneBarensnoe nmmwxenne. OcHOBHEIE XapaKkTEPHCTUKK KoNMeOanuii: nmepuos, vacTora,

amMIMTYa. MaremaTHueCcKMN M NPYKHHHBIH  MasTHHKH. llpespamenne sueprun mpn
KonebaTenbHOM ABHKEHHH,

3aryxaiomue Konebanus. Bemykuenusie koiebanns. Pezonanc. Mexanuueckue BOJIHEL
CpoifcTra Mexanuyeckux BonH. [IpoonbHEIE H NTONIEPEUHLIE BOIHBL. JITMHa BOJIHEI M CKOPOCTE
e€ pacnpocTpanenus. MexanudeckHe BONHEL B TBEPAOM Teje, CeHCMHYECKHE BOJIHDL,

3syk. 'pomkocTs 3ByKa u BhicoTa TOHA. OTpakenne 3Byka. Undpassyxk u YIIBTPasByK.
Hemonempayuu
Habmopenue koneGanuil Te MO ASHCTBHEM CHIILI TSDKECTH M CHIIBI YIIPYTOCTH,
Habmonenne konebGanuii rpy3a Ha HHTH H Ha IPY/KHHE.
Ha6mojenune BRIHYKICHHBIX Konebauunit i pe3oHaHca.
PacnpocTpanenye Npoi0ibHBIX H IONEPEYHEIX BOMH (Ha MOJIeNH).

Habmonenwe 3aBHCHMOCTH BBICOTHI 3BYKa OT HacTOTBL.




AxycTHyeckuii pesonanc,

Jlabopamopnsie pabomor u onvim:

Onpenenenne yacTors u nepuoaa KosieOanuii MareMaTHyecKoro MasiTHHKa,
Onpenenenne sacTors: u nepuoaa xonebanuii npyXHHHOrO MasTHHKA

Hccneposanue 3asucumocty nepuoja konebannii NMOABELICHHOIO K HMTH Ipy3a OT
JUTHHB] HHTH.

Hcenenosanue sasucumoctn nepuoja KoneOaHHd NPYKHHHOIO MAATHHKA OT MacChl
Tpys3a.

Ilposepxka HesasueHMOcTH neprona Konebanmuii IPy3d, HOABELIECHHOIO K HUTH, OT MacChl
Tpysa.

OnwiTel, IEMOHCTPHPYIONIHE 3aBHCHMOCTS neprozia KoseGaHui MPYKHHHOIO MasTHAKA
OT MACChl IPy3a ¥ XECTKOCTH NPYKHHEL

Wsmepenue yekopenus cBo6oHOrO maeHus.,
Paspen 10. DnekTpoMarHuTHOE HOJIE B 3AEKTPOMATHETHbIE BOJHbI

DNEKTPOMArHATHOE TOJe. DIEKTPOMArHATHEIE BONHBL CBOMCTBA 27MEKTPOMArHHTHBIX

posH. llkana anekTpoMaruaTeEX BosH. Ucnonp3oBanne 37EKTPOMArHHTHEIX BOJIH /IS COTOBOMH
CBA3H.

OIIeKTPOMArHUTHAS. NpHpoa cBeta. CKOpOCTh cBeta. BoNHOBBIE CBOWCTRA CRETA.
Hemornicrpaunn CroiicTBa 3MekTpoMarnuTHEX BoxH. Boimossie cBolicTsa cpera.

Jlabopamopivie pabomer u onvimot

H3yuenne CBOMCTB 3ICKTPOMArHATHEIX BOJTH € TIOMOMILIO MOGAILHOTO Tenedona.

Paszaen 11. Ceerosbie siBJeHus

Jlyuesas monens csera. Mcrouwnmku cera. Ilpamonnneifnoe pacnpocTpanenwe cpera.
3armenns Conuna u Jlymsl., Orpaxenne ceera. [Diockoe 3epkano. 3akoH OTpakeHHs CBETA.

Ilpenomuenne ceera. 3akon npenomnenus ceera. Ilonnoe BHyTpeRHee oTpakeHuHe CBETA. |
Hcenons3oBaHHe NMOJHOIO BHYTPEHHEO OTPAXKEHUS B OIITHYECKHX CBETOBO/IAX.

Jiunza. Xox nmyweit B mmnze. OnTmueckas cuctema (oToanmapara, MHKpOCKONa M
Teneckona. I'nas kak onrHYeckas cHereMa. Biu30pyKkocTs H AaNbHO30PKOCTS.

Pasnoxenne Genoro csera B cnektp. Onkrrbl Helotona. Crnokenue cCHexTpalibHBIX
1BeTOB. JHCnepcHs CRETA.

Hexmoncmpayuu
IpsaMonHeiiHoe pacpOCTPaHEHAE CBETA.
OTtpaxenne CBeTa.
Tonyuense r306pakeHuii B INOCKOM, BOTHYTOM H BHIIYKIOM 3CpKaaX.
IMpenomnenne ceeTa.
OnTHyecknii CBETOBOAL.
Xon myueii B cobrparomei THH3E.
Xon nyueii B pacceHBaIOmEH THHIE.



Honyuenne u3o6pasenuit ¢ NOMOIIIBIO JIHH3.

Tpunmwn neiicrans doroannapata, mukpockona i TesecKona,
Monens riasa.

Pasnoxenne Genoro caera s CIEKT.

Tonyuenne Genoro crera npu cnoxenun csera Pa3sHLIX LBETOB.

Jlabopamopnweie pabomui u onvime

WUcenenosanre zasucumocty Yria OTpPaXEHHS CBETOBOrO Jiyyd OT yrja HaieHHd.
HNzyuenue Xapakrepuctux H306pakenus npeMera B IIOCKOM 3epKarc.

Hccnenoranme sasucumocTy Yrila OpenoMiaeHust CBETOBOrO JIyda OT yrija maieHHs Ha
IPasulle «BO3IYX—CTEKIO).

TTonygenue uzobpaxenni ¢ NOMOIIBIO COOHPAKOLICH JTHH3BI.

Onpenenenﬁe tboxycaom PACCTOAHUA U ONITHYECKOH CHITBI cOOHparomell JIHH3EL

OnBITEI IO Pa3nokenuio 6enoro ceera B CIIEKTP.

OmneItel mo BOCHIPHATHIO LBETA MNpEAMETOB NPH HMX HAOIOJEHHHM dYepe3 LBETOBHIC
OHTBTPLI

Paznien 12. KBanTogsie spiennus

Onwiter Pezepdopna n TUTaHeTapHas MoJenk atoma. Mozens aroma bopa. Mcnyckanwe
TIOTIIOMIEHAE CBETa aToMOM. KBanTeL. Jlnneiiuatsie criekTphL

PaguoaxtusiocTs. Annda, Gera- u ramma-manyuenns. CTpOSHHE AaTOMHOTO Azpa.

Hyiosnas mogens aromsoro siapa. Msoromsl PammoakTHBHBIE NpeBpaiieHEs. Ilepuon
NOJypacIaa aTOMHBIX siep.

Anepubie peaxiin. 3aKOHE! COXPAHEHHS 3aPAOBOTO H MACCOBOI0O YHCEIL DHEprus CBI3H
aroMHbiX anep. Ces3b Macchl W oHepruy. Peakimu cHHTE3a M JIENCHAS anep. Mcrounuxu
speprun ConHna u 3&3.

Snepnas suepreTHka. JelicTBUS PANHOAKTHBHBIX H3NYUYCHHH HA KHWBBIE OPraHU3MEL
Hemonempayuu

CnexTpbl M3IyueHus ¥ NOTJIOWICHHMI.

CrieKkTps! pa3sHYHbIX ra30B.

Cnexrp Bos10po/a.

Ha6mopenne Tpekos B kamepe Branbcosa.

PaGota cuéTunKa HOHH3HPYIONINX 3Ty IeHHH.

PerucTpauns u3aySeHns TPHPOHEIX MHEEPANIOB H IPOYKTOB.
JlaGopamopuwsie patomul w onstmbl

Habmonerne cnnoMHELIX H JIHHEAYATHIX CICKTPOB A3y YeHHs.

Wcenenopanue TPEKOB: H3MEPEHHE 3HEPIHH HacTHIEL TI0 TOPMO3HOMY TNyTH (mo
thororpadusnd).
Wsnepenne paymoaxtasHoro hosa.




[loBTOPHTEILHO-0006marouyii MOZYJ1b

[TosropuTensHO-0606manHi; MOAYJIL  NpejHa3sHayeH Ui CHCTeMaTH3aluH M
06001eHNs TPEIMETHOIO CONEPHKARNS 1 OIBITa NEATENBHOCTH, IPHOOPETEHHOrO NP H3YUEHHH

Beero Kypea U3NKM, a Taioke JUL HOATOTOBKH K OCHOBHOMY TOCYAAPCTBEHHOMY IK3AMEHY M0
(u3nke U1 OBYHAIOIHXCA, BEIGpaBIIIX 5T0T yueGbi npe/mer.

Tlp  M3YMCHHM JIAHHOrO Mo;yiis peanmsylorcs M  CHCTEMATHIUPYIOTCS BHJbI
ACATENLHOCTH,  HA ~ OCHOBE  KOTOPBIX  0GCCHCUHBACTCH JIOCTHKCHHE NPEAMETHLIX H
METAIPE/IMCTHRIX IUTAHMPYEMBIX pesynbTaton obyuenns, (opMHpPYETCs ecTeCTBEHHOHAYHHAA
TPAMOTHOCTL: OCBOCHHE HAYYHEIX METOOB MCCHEIOBAHMSL SBJEHHH NPHPORB! U TEXHHAKH,

OBJAJICHHE YMEHHAMH OOBSCHATE dusuucckne annenus, NPHUMEHsS TIOJyYEeHHBIC 3HAHHS,
pelaTh 3a7aH, B TOM YHCJI€ KAYSCTBEHHbIC 1 SKCHEPUMEHTAIILHBIE,

[IpHHIHIHANBEHO JEATENLHOCTHBL] XapakTep JaHHOIO pasjieiia peanusyercs 3a cuér
TOr0, 4TO O0YYAIOIIHECS BEITIONHAOT 3a1a0KA, B KOTOPBIX HM TIpeJuiaraeTcA:

Ha OCHOBE IONYHCHHBIX 3HAHMI{ paco3HABAT, M HAYYHO OOBACHATL (U3MYecKHe
SRIEHNS B OKPYXKAIOMIEH NIPUPOJIe M NOBCEIHEBHOMN KU3HM;

HCHIOJIE30BATh HAYYHBIE METOE! HCCIeA0BAHNA du3HUeCKnX ABICHUH, B TOM YHCIIE JUIA
TIPOBEPKH I'MIIOTE3 H IONYYCHHS TEOPETHYCCKHX BLIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBHI HaubOICe BAKHEX JIOCTHXKEHHH  COBPEMEHHBIX
TEXHOJIOTHH, HAMPHUMED, TPAKTHYECKOTO HCITONB30BAHMS Pa3IHYHBIX HCTOYHHKOB 3HEPIHH HA
OCHOBE 3aKOHA NPEBPALICHNAS M COXPAHEHHS BCEX H3BECTHEIX BHIOB YHEPIHH.




IPYEMBIE PE3VJIbTATBI OCBOEHMSI IPOrPAMMBI 110 ®M3UKE HA
HE OCHOBHOT'O OBILEI'O OBPA30OBAHMS

-
HMayusenne ¢mzuxku na YPoBHE ocHoBHOTO oOmero obpazoBanus HanpapjeHo Ha
SHUE NTTHOCTHAIX, METAIPEMETHLIX H NPEAMETHLIX 06PA30BATENbHEIX PesyIbTaTOB.

HOCTHBIE PE3YJILTATBI

B pesynsrare wsyserus (usukn wa yposne ochosnoro obuero obpasobanms Yy
alomerocs GyayT chopmupoBannt cieayiolie THYHOCTHEIE PE3YNLTATH B HACTH:

ATPHOTHYECKOI0 BOCIINTANMS:

TPOABICHHE UHTEpPeca K HCTOPHH H COBPEMEHHOMY COCTOSIHMIO poccuiicko GpuindecKon
=

TEHHOCTHOE OTHOMICHHE K IOCTHKEHUAM POCCHICKEX yUEHBIXPHIHKOB;

RIAHCKOTO U JYXOBHO-HPABCTBEHHOIO BOCINN TS

~ TOTOBHOCTL K aKTHBHOMY Y4aCTHIO B 06CY»/IeHHH 06IIeCTBEHHO-3HAUMMEIX M STHHYECKHX
DJIEM, CBA3AHHBIX C MPAKTHYCCKHM TMPUMEHEHHEM JIOCTIDKEHWI (PH3HKH;

OCO3HAHHE BAKHOCTH MOPANbHO3THYECKHX MPHHIMIIOB B AEATEILHOCTH YUEHOT O,
THYECKOr0 BOCHHTAHHNA:

MATHC  SCTETHYECKMX Ka4eCTB (u3mdeckoii HayKH: ¢f TIapMOHMYHOIO INOCTPOCHHS,
OTFOCTH, TOYHOCTH, JIAKOHHYHOCTH

 HEHHOCTH HAYIHOI0 NO3HAHMS:

OCO3HAHHE NCHHOCTH (QH3MYECKON HAyKM KAk MOIIHONO MHCTPYMEHTA MO3HAHMS MHPA,
BbI PA3BHTHA TCXHONOTHH, BaxkHelineli cocTasnsronmeii KYJILTYPBL;

PA3BETHE HAY4HOM JIO003HATENEHOCTH, MHTEPECa K HCCIIE/I0BATENBCKON JIEATEIbHOCTH;
DOPMUPOBAHNAS KY/ILTYPbI 310POBbS H SMOUHOHATLHOI0 Gaaromosyyns:

OCO3HAaHWE NEHHOCTH GezonacHoro ofpasa KH3HM B COBPEMEHHOM TEXHOIOTHYECKOM
pe, BAXKHOCTH MPABHII OE3011aCHOr0 NOBEJISHUS HA TPAHCIIOPTE, Ha JOPOrax, ¢ JIEKTPHYECKHM
H TEIJIOBBIM 000PY/IOBAHHEM B JOMAIITHAX YCIOBHSAX;

_ _ copmHpoBaHHOCTH HABBIKA peIeKCHH, TIPU3HAHAE CBOETO 11paBa Ha oLHOKY M TAKOro
er paBa y APYroro 4elIoBeKa;

YA0BOI0 BOCTIMTAHMS:

AKTHBHOE y4acTHe B PEeLICHHH NPAKTHYECKHX 3a/1a4 (B paMKax ceMbH, obpazoBaTensHol
AHM3AIMH, TOPO/IA, Kpas) TEXHONOIHYECKOH W CONMANBHOI HanpanieHHOCTH, TpeOyIoIHX B
1 YHCie U PH3NYECKUX 3HAHMM;

HMHTepec K MPaKTHYECKOMY H3Y4eHHIO NMpodecchii, CBI3aHHbIX ¢ (H3AKOI;
0JIOrHYEeCKOro BOCIIHTAHHS:

OpHEHTALMsS Ha IpuMeHeHHE (HU3MYECKWX 3HAHWH I8 pemeHus 3aza4 B obnacTw
OIEH Cpensl, MIAHAPOBAHHA HOCTYIKOB H ONEHKH HX BO3MOXHBIX NMOCTENCTBHH s
aomeif cpemsy;

0co3HaEEEe rNoGanEHOro XapakTepa sKOJI0rHYecKuX npobieM U nyTeil UX peleHus;

ALHH K H3MEHSI0MHMCS YCJI0BHAM CONHAIBHON B NPHPOAHOI cpeabI:
noTpeGHOCT, BO B3aMMOJEHCTBHE NpPA BRITOTHEHWA WCCIEAOBAHMA W  IpoexTOB
UKOii HAIPABIIERHOCTH, OTKPHITOCTB OTIBITY H SHAHUAM APYIHX;




TOBBINCHUE YDOBHA CBOGH KOMIETEHTHOCTH HCPE3 NPAKTHYCCKYIO JICATENIBHOCTE;
TMOTPEOHOCTL B OpMUpOBaHUN HOBLIX 3nanMil, B TOM uMene (OPMYTHPOBATH HIICH,
THIIOTE3BI O U3MYECKHX 06BeKTax H SIBJICHUSX

OCOIRAHHUC NCOUINTOB COBCTBEHNBIX 3HanMil M KoMMETeHTHOCTEH B 0BNACTH (DHIHKH
mPOBMG CBOCrO  passuTus B npuoGpereHuH HOBLIX (DH3HYCCKHX 3HAHHI;
 CTpeMieHue AHAM3HPOBATL M BBLIABNATL B3AMMOCBA3H nNpHpodsl, obuiecTBa H
I, B TOM HHCIE ¢ HCIOb30BanMeM (H3HUecKnX 3HaHMii;

OIEHKA CBOMX JICHCTRME ¢ yugroM BAHAHHA HA OKPYKAIONLYIO CPEy, BO3MOXKHBIX
ITBHBIX TTOCHECTRHI,

IPEAMETHBIE PE3YIIbTATBI

‘B pesynsrare ocroenms NporpamMmbl 1m0 (pM3MKe Ha YPOBHE OCHOBHOro o6wwero
OBaHMS y ofyuaomerocs  Gyayr cHOpMHpOBaHBl  METAlPEAMETHBIC —Pe3yabTarhl,
AOIAE  [IOSHABATENBHBIC yHUBEpPCANbHBIE yueOuble AeficTBAS, KOMMYHHKATHBHEIE
CANHBIE Y4COHEIE IeHCTBHS, perynsTHBHbIe YHHBepcanbHee yacOHbIE IeHCTBHA.

ABATEILHLIC YHHBEPCANLEBIE yYelHbIe AelicTBIS
BbIe JIOTHYECKHE NeliCTBHN:

BESIBIATE M XapaKTepH30BaTh CYLIECTBEHHBIE NpU3HAKH OOBLEKTOB (SIBIICHHI);
YCTAaHABIABATE CYMICCTBEHHBIA NPHIHAK KiaccHDUKALH, OCHOBAHHS i 0606meHns 1
HEHH A,

BBIABJIATE 3aKOHOMEPHOCTH M MPOTHBOPEYHMs B PacCMaTPHBAEMBIX (aKTaX, JAHHBIX H
IOACHUAX, OTHOCAIHXCSA K HH3MYECKUM SBICHHAM;

BEIABIATE TIPUYMHHOC/IC/ICTBEHHBIE CBA3H JIPM M3YYEHHH (H3MHECKWX SBICHWH |
JOUECCOB, AIEIATh BEIBO/IBI C HCIO/IB30BAHHEM JIE/lyKTHBHEIX H HH/LyKTHBHBIX YMO3aK/IOYCHHI,
JIBHTATE THIIOTE3bL O B3aHMOCRA3AX (U3NUCCKUX BEIAYNH;

CaMOCTOATENEHO BHIONpaTh cnocob pemenns yueGHoi (Qusuueckoil 3a1aun (CpaBREHNE
OJIBKHX BapHAHTOR PelleHus, Bmﬁop Haubonee nonxo,nmem ¢ YUETOM C&MOCTO:!TCJIBHO
€JIeHHBIX KPHTEPHEB).

DBLIE HCCJICAOBATENLCKHE NeiicTBHSA:

HCIONB30BATE BONPOCKH KAK HCCNEN0BATENECKHI HHCTPYMEHT O3HAHMA,

NPOBOAKTE 1O CAMOCTOSTEIBHO COCTABIICHHOMY ILIAHY OIBIT, HECHOXKHBIH (GU3HYCCKHi
TIEPHMEHT, HeOOIbIIOe HeeieloBaHKe (U3HYeCKOro SBICHNS,

OUEHHBATH HA NPHMEHHMOCTH M JIOCTOBEPHOCTH HH()OPMAIMIO, TIONYYEHHYIO B XOJE
2JIOBAHUS MITH IKCIIEPHMEHTA;

CaMOCTOATENEHO hopMynHpoBaTh 000OMICHHAS U BEIBOJIBI IO PE3Y/IBTaTaM NPOBEASHHOTO
GIIOeH S, OIIbITA, HCCIIEIOBAHMS;
npomoaaponau BO3MOXKHOE JiaNbHellee pasBUTHE (QH3HYCCKHX TIPOIECCOB, @ TAKIKE
ATH TTPEITIONOKEHHS 00 KX pa3sBATHH B HOBEIX YCIOBHAX M KOHTEKCTAX.

A ¢ uHpopManueii:

NPHMEHATH pasidyHBlC METOJbl, WHCTPYMEHTBI H 34lpOChl TpH moucke M orlope
- BIX C Y9ETOM HpeanoxeHHOM yueGHOH (usmueckol 3apaum;
| aHaTM3HpOBATH, CHCTEMATH3MPOBATH M MHTEPUPCTHPOBATH MHOOPMAMIO pPa3HuHBIX
B i (OpM NpeCTABICHNS;

%
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caMOCTOATENLHO  BLIGHPATL onTumaibnylo (opMy npeacTapienus mubUpMﬂll""H i
yUTIOCTPHPOBATH PCUIACMBIE 3ANAUH HeCHOXAILIMH CXeMaMH, JHArpaMManH, HioH rpaduKkoi 1
X KOMOHHAIAMH.

KommyHH KATHBHBIC YHHBEPCANLHLIE yuebusie aeficrpun:

B Xoie OOCyXnaenus yueGuoro Matepuana, pesynbTaros JabopaTOpHBIX pabor M
jpockTOB 33[ABATL BONPOCHL MO cymectny obcymaacMoif TeMbl H BbICKA3biBaTh HACH,
paieeHHBIC HA PCLICHHE 3a1a1M 1 nopnepkanme GiaroxenareiibHoCTH OGILECHHS;

CONMOCTARIITE ~ CBOM  CY)NCHMA ¢ cykjeHmsMi ApYruX y4actHukop Ananord,
oGHapyKHBATH PASIIIHE W CXOACTRO HO3HILMiL:

BEIPIDKATE CBOIO TOUKY 3PEHNS B YCTHBIX W IMCHMEHHBIX TCKCTAX;

nyOnHdHO  UPEACTABNAT  pesyibTaThl  BRnoAHeHHOro  (pH3MUeCKoro  OMbITA
(5KCTIEPHMEHTA, HCCIENOBAHUS, NpoeKTa),

NOHHMATD H HCIONL30BATH NPEUMyIIECTBa KOMAHAHOM H MHAMBHAYabHON paboThl IIPH
pemienHH KOHKPETHOH du3myeckoi npoGnemsi;

DpHHAMATE MM COBMECTHON JesTeNsHOCTH, OpraHH3OBHIBATH AeficTBuA 10 €€
JIOCTHXKCHHIO: PACTIPE/ICNIATE PONH, 0GCy)IaTh NPOLecck M pe3yJbTaTsl COBMECTHOH paboThl,
060611aTh MHCHHS HECKONBKHX JIOEH;

BBIIOJIHATE  CBOIO HacTh paboThl, mocTHras KauyecTBEHHOTO pe3y/braTa IO CBOEMY
HanpaBIcHHIO H KOOPITHHADYS. CRBOM NEHCTBHS C APYrHMH 4ieHAMH KOMAHIBL:

OHEHUBATH KAHCCTBO CBOCTO BKiIANa B 0OMHi NpoiyKT Mo KpUTEPHIM, CAMOCTOATENBHO
copMyTHPOBAHHBIM YHACTHHKAMH B3aHMOICHCTBUS.

PeryisTHBHBIC YHHBEPCAIbHBIC YIeOHbIe eiicTBHS
CaMOOpraHH3alANA:

BBUIBJLATE IIPOOJIEMBI B JKM3HEHHBIX M Y4COHEIX CHTYalMsX, TpeOYIOUIHX JUTs PEIIeHNs
(pu3HUECKHX 3HAHMIA;

OpHCHTHPOBATECS B Pa3sNMYHBIX TONXOAAX NPHHATHA pelucHHM (MHIMBHIyaIbHOE,
NPHHATHE PENICHHA B TPYIIIE, IPHHATHE PeleH il rpynnoi);

CaMOCTOATEILHO COCTABJISATE ANTOPHTM pelleHHsT (H3HYECKOM 3aJa4yH MJH TJaHa
HCCTC/IOBAHHMS  C  YYETOM  HMCIOIAXCA PeCYPCOB M COOCTBEHHBIX —BO3MOXHOCTEH,
4PryMEHTHPOBATE NPEJylaraéMbie BAPUAHTEHL peIeHuH;

Aenath BeIOOP u OpaTh OTBETCTBEHHOCTE 3a PEIICHAE.

CaMoKOHTPOIL, SMOLHOHANBHBII HHTEJLIEKT:

JaBaTh ANCKBATHYIO OLEHKY CHTYAllUH M OpeiaraTh IUlaH e€ H3MCHEHHS;

0OBSACHAT NPHYMHE] JOCTHKEHHS (HEAOCTHKEHNS) Pe3yIbTaToR JeATeNIbHOCTH, JaBaTh
OLCHKY NpHOGPETEHHOMY ONBITY;

BHOCHTH KOPPEKTHBHI B JCSATENHHOCTE (B TOM YHCHE B XOJ BHITONHEHMS (BH3AYeCKOro
fICCNENOBAHNS MM NPOSKTa) HAa OCHOBE HOBBIX OOCTOATENECTB, H3MCHWBIIMXCS CHMTYAIMii,
YCTAHOBNEHHBIX OIHOOK, BOSHAKIIHNX TPYAHOCTEH;

OLICHMBATHL COOTBETCTBHE pe3yIbTarTa IC/H H YCIOBUAM.

CTaBAThH cebsg Ha MecTo APYIoro 4eloBeKa B XOJE CIOpa MM IHCKYCCHH Ha Hay4Hyio
TCMY, IOHHMATs MOTHBBI, HAMEPEHHS H JIOTHKY APYTOro.

UpH3HaBaTh CBOE NpaBo HA OMHMOKY NpH peIieHWH duswyeckmx samay wmy g
VTBCPRNCHHSX Ha HayJHbIC TEMEI B TAKOE XK€ IpaBo APYToro.

IPETMETHBIE PE3YJILTATHI
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K xoHuy 0BydeHus B 9 knacce NPEAMETHBIC pesysnibraThl na GasonoM yposHe JOIKHEI
piath CPOPMHPOBARHOCTS y obyuatonmxes ywmennii:

HCIONB3OBATE  TOMATHS:  CHCTeMa  orcuéra, Matepuaiipnas Touka, TpaeKTOPHA

oﬂiocm'eﬂbﬂoc'rb MEXAHHHCCKOTO BmKeHMs, nedopmaumst (ynpyras, niactuyeckan), TPEHHE
[euTpOCTPEMHTEIIPHOE YCKODERKE, Hevecomoets u meperpyakn, nentp 1skect, a6COMOTHO
18EpA0° Tello, Qe T D PABHOBECHE, Mexannycckie konebanus o BOJIHBL,
4pyX, HE@PasBYX | YABTPA3BYK, 3NeKTPOMArHHTHLIE BOJIHBI, IIKAIA S1eKTPOMArHATHBIX BOJIH,
cpet, GMBOPYROCTD T AVIBHOSOPKOCTS, cnektpit wenyckanus u norsomenus, anba, Gera- o
anpia-H3TyHCHI, H3OTOIILL, SCpHAs sHepreTuka;

pasnHTaTh  SEHUEE (pﬁBHOMePHOG W HEpABHOMEpHOE NpAMONHMHEHHOE HBHKCHHE,

pagﬂoyclfﬂpwﬂoe UPAMONMHCHHOE [IBIKeHHe, cBOGOAHOE najgenue Tell, paBHOMEPHOE
pHKCEHE no OKPYKHOCTH, B3auMoneiicTme Tej, peaktusHoe JBHKeHHe, KojuebaresbHOe
JBHKEHHE (3aTyXQIOLHE W  BBIHYXACHHbIC Konebanus), pesomanc, BOJNHOBOE [ABHIKEHHE,
orpaxeHHe 3BYKA. TPAMOIMHCHHOE pacnpoctpanerme, otpakehne i npeioMielnHe CBETa,
ponHo¢ BHYTPCHHEC OTPAXEHHE CBeTa, pasioxenme Gemoro cmera B CHEKTp H CIOKEHHE
crekTpIEHBIX UBCTOB, JHCIEPCHS CBETA, €CTCCTBEHHAs pajMOAKTHBHOCTH, BO3HAKHOBEHHE
mAedaToro CTEKTPA H3MYYCHHS) MO ONMCAHWIO X XAPAKTEHBLIX CBOHCTB M Ha OCHOBE
| omsITOB, ACMOHCTPHPYIONMX TaHHOE (H3uyecKoe sBneHue;
pacmo3sHaBATL HPOABICHHE H3YYCHHEIX Qu3udeckux spieHuil B OKpykaiomem MApe (B
. rou uscie QH3MYECKHE SBICHUS B IPUPOJIE: NPHIHBE 1 OTIHBEL, ABmkenne mraneT CoNMHEeIHOH
cucTeMbl, PEAKTHBHOC JIBMHKCHHE SKHBEIX OPIaHH3MOB, BOCHDHATHE 3BYKOB JKMBOTHBIMH,
3enICTPACCHHC, CCHCMUHYCCKHE BONHBI, IlyHaMH, 5X0, IBeTA Ten, ONTHYECKHE SBICHUS B
npuposie, OHONOTMYECKOE JACHCTBHE BHIMMOTO, YNETPaQHONETOBOT0O H PEHTTEHOBCKOIO
pinydcHuil, ECTECTBCHHBIA DPANHOAKTHBHBIA (OH, KOCMMUECKHe JIydH, DaJHOAKTHBHOE

’ panyyenne MPHPOIHBIX MHHEDAIOB, JCHCTBHE DaJMOAKTHBHBIX M3IYYCHHH Ha OPraHH3M
yejoBeka), IPH 3TOM NCPEBOIHTE NPAKTHYECKYIO 3a7aqy B yueOHyio, BHLIEISATH CYLIeCTBEHHBIE
cpoiicTBA (MPH3HAKH) (PH3HYECKHX SRITEHMIT;

ONMCHIBATH H3YYEHHBIC CBOMCTBA Ten W (M3WYecKue sIBJCHHS, HCNOMb3YS (DH3HYCCKHE
| BenHdHHBI (CPSJIHSA M MIHOBEHHAS CKOPOCTH TeNa NPH HepaBHOMEPHOM JBHIKEHHH, YCKOPEHHE,
; nepeMeLeHne, MyTh, YINOBas CKOPOCTh, CHIA TPEHHS, CHJA YAPYTOCTH, CHIA TSDKECTH,
yckopeHue CBOOOAHOrO TAJEHHS, BeC Teja, MMIIYJILC Tela, HMIYJILC CHIBL, MEXaHWYecKas
padoTa M MOWIHOCTb, NMOTCHIHANBHAS SHEPTHs TENa, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTCHUMANLHAS DHEPrusl CXKATOH NPYXKHHBI, KHHCTHYCCKAS SHCPrHs, MONHAS MeXaHHYeCcKas
IMCPrHs, MEpHOA M vacToTa KosjeOaHuii, JUIHHA BOJIHBL, IPOMKOCTH 3BYK4 H BBICOTA TOHA,
CKOPOCTb CBETA, MNOKA3aTeNb NPEIOMICHHS CPeJibl), NPH ONMCAHMHM NPABHIBHO TPAKTOBATE
n3nveckuit empicn HCIOJIB3YEMBIX BENHIHH, 0003HAYCHHS H EIWHHILI (H3HIecKux BCJIMYHMH,
HANOMNTE hOPMYNILI, CBA3BIBAIONAE NAHHYIO (PH3HYECKYIO BENMYHHY C APYTHMHA BENHYHHAMH,
CTPONTH rpadKM H3YYEHHBIX 3aBHCHMOCTEH (PH3HYECKHX BEIHINH

\dpaKTepH30BaThH CBOWCTBA Tel, (PH3MYECKHE SBICHAS H TPOLECCE], HCHONBL3Ys 3aKOH
CONpaHeHHs 3Heprum, 3aKOH BCEMHPHOIO TAIOTEHHS, NPHHIHI CYNEPHO3HIIHA CHJ, NPHHITAI
‘Mocutensyoctn  Tamanest, 3akoHBl HBIOTOHA, 3aKOH COXPAHCHMN HMIYIBCA, 3aKOHEI
UIPUKCHNS W MpenoMNeHHs CBETA, 3aKOHH COXDAHEHHs 32pANOBOTO H MACCOBOrO MHCEN NpH
VICPHNY peakimusx, NpH 3TOM JAaBaTk CIOBECHYIO (popMyTHPOBKY 3aKOHA H 3alMCHIBATEL ero
MirevaTiveckoe BRIDAXCHHAE;

OOLSCHATH (HI3HYECKHE NPOIECCH A CBOACTBA TEM, B TOM HCIIC U B KOHTEKCTE CHTYanmit
"INTIROOpUeHTHpOBAHHOTO XapaKTepa: BRIABNATE NPHIHHHO-CICCTBCHELIC CBASH, CTPOMTS

|
N
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ofpacHEHHE H3 2-3 NOTHYECKHX In
aros ¢ onopoii n
A 2= i JHUECKHX
J— o —— po 3 HayucHHbIX CBOHCTBA (T
e o i HOMepHocTel;
pe pacyTHBIC 3a1auu (OnuparouL
_ s dhopy ecs wa cucremy 3 2-3 ypapHexi), Hernosb3yA
3aKOHD! PMYJIbl, CBA3BIBAIONINE (u3nyec
T— o KHE BENHUHNILI: HA OCHOBE AHMIH3d yCIoBHA Ja/a4H
: Kpa e
P 5 oy, , BHISRIAT HELOCTAIONHE Wi H30LITOMHbIC AaHHBIC, pibupath
3 eobx
Bt : OMMMBIC JUIS pelieHis, NPOBOAMT pacuErsl ¥ olieHHBATE
cTHH TOJIYYEHHOIO 3HAYCHUS hH3HUECKOll ‘
pacno3HaBaTh npotuem T
o i BI, KOTOPBIE MOXKHO PeliuTh PH MOMOLIH (puanteckux METO/0B,
it CaHHEe HCCH
= Pl eJIOBAHMS, BEVIENSTH NPOBEPAEMOE NPEANONOKEHHC, oHeHHBaTh
npasuib PANKA TPOBEAEHMs MCC/ENOBAHNS, JeiaTh BbIBOARI, yHTEpIpETHPOBATE
pe3ylIbTaTE! HabmOICHHI M ONBITOB;
BO

[IPOBOATH ONEITH 10 HAGMOACHHIO (DHIHYECKHX STBICHHH HITH (pn3muccKuX CBOHCTE Tesn

(li?:yqeﬂ“ﬂ; BTOpOTO 3aKOoHa HEBRTOHA, 3aKOHA COXpAHEHHA DHEPrii, 4aBHCHMOCTD TTEpHO/Ia
xoseOaHuH IPY)KMHBOTO MasTHHKA OT MacChl Ipy3a H KECTKOCTH TPYKHHBI H He3aBHCHMOCTE OT
aMIUIETY/Ibl MABIX KOMeOaHHH, NpAMOIHHEH e pacrpocTpaHeHne CBeTa, pa3oKeHne Gesoro
cBeTa B CIEKTP, M3Y4CHHE CBOHCTB u306paker s B IUIOCKOM 3epkane H cBOiCTB H300pAKEHHA
ApeAMeTd B cobuparoleii aunse, HabmoIeHHe CIITOLHEX | HHeiYaTBIX CIEKTPOB H3TYHCH u):
cAMOCTOSTENEHO coOMpaTh yCTaHOBKY W3 #36srrouroro Habopa 060pynOBaHHA, onMcHTBaTh X0A
OIBITA M €r0 PE3YJIbTaTEl, dopMyIHPOBATh BEIBO/IBL,

NPOBOAMTH TPH HEOOXOAHMOCTH CEPHIO NpSMBIX  M3MEPEHHI,
HaYeHHe H3MEpSAEMOH BEIMIHHbI (boxycHoe paccTOSHHE cobuparomeil JTaH3
spiI00p crocoba H3MEPEHHA (W3MepHTENsHOro PHOOPA);

NpOBOJATE HCCIE/0BAHHE sapucuMocTeil (puzHde
PpSMBIX H3MEPEHHH (3aBHCHMOCTh TIyTH OT BPEMCHH TpH paBHOYCKOPEHHOM [BH
HayaNbHON CKOpOCTH, MEpHOZA xonebannii MaTeMaTHIECcKoro MasTHAKA OT JUIHHEL HHTH,
3aBHCHMOCTH YT/1a OTP@KEHMS CBETa OT yrIia TaieHns # yria mpeoMyIeH|s OT yria najicHAs):
MNAHAPOBATh HCCIEJOBAHME, camocTosTensHO coOnpaTh yCTaHOBKY, (huKcHpOBaTh pe3ylbTaThl

ABMCHMOCTH (PH3HUECKAX BETHYHH B pajie TabJHIL A rpaduxos, nenath BLIBOJIbI

onpenenss CpeAHEE
b1), 0GOCHOBBIBATE

CKHX BeJIWYHH C HCIOMH30BaHAEM
sxeaud 6e3

[IOJTYHECHHOH 3
no pesy/ibTaram HCCTeIOBAHHS;

NpOBOJHTH KOCBEHHBIE
yckopenue Tena TpH PABHOYCKOPEHHOM JBHKCHHH, Y
HKBCTKOCTD NPYKHHDL, k03 PHIHEHT TPEHHA CKONbKEHHA, M
yacToTa M NEPHOA KonebaHmii MaTEMaTHYECKOro # [pYXUHHOrO MasTHAKOB,
cobupaomei  JMH3BL, pannoaxmnumﬁ oH):  TIAHHAPOBATH y3mepeHHs,  cobuparb
SKCIIEPUMEHTAILHYIO YCTAHOBKY H BBUTOTHSATE HAMepeHHsl, CIe/ys I penosKeHHOH HHCTPYKITHH,
BBITHC/IATD 3HAUEHNE BEIMTHHbI 4 AHATM3APOBATH MOTYHCHHEIC pe3yJILTATE C Y4€ETOM 3a/1aH HOM
NOrpenHocTH pamepennii; cobmozath ppaBEia TEXHHKH GezomachocTH npu paboTe C

naGopaTOpHBIM 06opyAOBAHHEM;
pa3muyaTh OCHOBHBIC npu3HAKM H3YdCHHBIX (hE3HUCCKHX Mojieneii: MaTepHabHas TOHKa,
abCcoNMOTHO TBEPAOE TEJ0, Touednbil HCTOTHHK cBera, J1y4, TOHKas JIMH3a, TUTaHeTapHas MOJACHDb

atoma, HYK/IOHHAsS MOJeIb aTOMHOI'O AP

XBpAaKTEpH30BATE IPUHITETIE! neiicTeAs H3y4eHHBIX npuBOpOB M TEXHHICCKHX yCTPOHCTB
¢ onopoii Ha HX ONHCAHUI (8 TOM dHCNE: CIAIOMETP, JATYHMKA TIOJOIKEHHS, PAcCTOAHHA H
yCKROpeHNs, PaxeTa, JXONOT, OUKH, TIEpHCKOIL. doroanmnapar, ONTHYECKHE CBETOBOALL
CTeKTpOCKoN, JO3HMETP, kamepa BuisCOHA), BCHOMB3YA apanuns 0 CBOHCTBAX (H3HYCCKHX

gRnenuii 1 HEOOXOHMAIC pu3uIecKHe 2aKOHOMEPHOCTH;

uamepenns  (Qu3HICCKHX penuuuH  (CpeHsis CKOpOCTH M
CKOpEHHE cpofonHoro MajaeHHA,

exannueckas paboTa H MOIIHOCTE,
onTHYECKas CHIIA
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MCIOJIB30BATE CXEMBI ¥ CXeMaTnyypre PHCYHKH H3y4eHHBIX TEXHHYECKHX yCTPOHCTB,
HSMepmean,m npubopos i TEXHONMOrHYecKpx NPOLECCOB [IPH PEILIEHHH yqeﬁHonpal('rHlleCKHx
sanad, ONTHYCCKHE CXEMEI 118 noctpoeyys H300paxkennii B JI0CKOM 3epKajie H cobupatonei
JAH3C:

MPEBO/TEL  TIDHMEPEl  (Haxomury,

0
uHpOpMALMIO © nOpaMepax) [paKTHHECKOr
yCcONb30BAHAS buzmaeckmx 3EaRM B mopo

CAHEBHOM xu3HM Juis obecnedenns Ge30nacHOCTH
ppu 0OpAICHUH C MPHOOPAMU W Texmmueckumu YCTpOlcTBAME, COXpAHEHHS 3A0poBbA M
cofmoaeHHA HOPM SkOTOriseckoro nosesenns » okpyskarormiel cpeze;

OCYWIECTBIATE  IOMCK  HHdOpMarmy du3mueckoro copepianus B HTEPHETE,
caMOCTOSTENBHO  DOPMYNHPYS  nowckongi 3aNpoc, HAXOMMTH [YTH  ONPENC/ICHHA
JOCTOBEPHOCTH TONY4CHHOH ME(OpManun Ha ocHose HMEIOIMXCS 3HAHMIA H JOMOJHATENIBEHBIX
ACTOYHHKOB; HCHONB3OBATE NPH BEMONHCHWM y9eOHBIX 3aiauMii HAYYHO-TIONYJAPHYIO
nuTepaTyPy (H3MUECKOro comepxanus, cnpasoumsre MaTepmanbl, pecypebl cetd WHTEpHET,
piafeTh NpHEMaMHA KOHCIEKTHPOBaHHS TeKcTa, NpeobpasoBaHus dHopManuy M3 ofHOM
3HAKOBOH CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBCHHBIE MUCEMEHHbIE | YCTHBIE COOGMERHs Ha OCHOBe HHpOpMAIlIH H3
HECKO/IbKHX HCTOYHHKOB (DH3AYECKOro copepkanms, myGIMYHO NpeJCTABIATL DPE3YJBTAThl
NpOCKTHOH MM MCCHICAOBATENBCKOM JICATENLHOCTH, IpU 5TOM TPAMOTHO HCIIONB30BaTh
p3yueHHLIH NOHATHHHEIR annapar H3yyaemoro passena GUsHKH U CONPOBOXK/IATH BHICTYTIICHHE
npeseHTallel ¢ yI€ToM 0COBeHHOCTEl ayIHTOPHH CBEPCTHHEKOB.
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