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INOSICHUTEJIBHAS 3AITMCKA

[Tporpamma 1o ¢u3HKe Ha YypPOBHE OCHOBHOro o00mero o6pa3oBaHus
COCTaBJieHa HA OCHOBE MOJOKeHUHM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS Ha
6a30BOM ypOBHE OCHOBHOH 00pazoBaTelbHOM IPOrpaMMEI, IIPEJICTABIEHHEIX B
®T'OC 00O, a Taxxe ¢ yuéToM (penepaabHON pabodeil MporpaMMbl BOCIIUTAHMS U
Konnenuuy npenogaBaHus yue6Horo rnpeamMera « DUsukay.

CopmepkanWe IporpaMMbl II0 (PU3UKE HANpaBlIeHO Ha (OPMUPOBAHUE
eCTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH OOyYalOIIMXCs W OPraHu3alui0 H3yIeHUs
QU3UKKA HA [eSTeJbHOCTHOW OcHOBe. B mporpamme mo (u3KMKe yYHTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpexmera B peanmsanuu tpeboparuii @I'OC OO0 k
[JIaHUPYEMBIM JIMYHOCTHBIM ¥ METalpeIMETHBIM Pe3ylbTaTaM OOyUeHUs, a TAKKeE
MEXIpeIMeTHBIE CBS3M eCTeCTBEHHO-HAYYHBIX Y4eOHBIX NpeJMETOB Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl.

[Iporpamma 1o (u3MKe yCTaHABIMBACT pacrpe/ielieHre y4eOHOro MaTeprana
1o TozaM ob0yueHus (IO Kiaccam), npejyiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTD
U3yUueHUs] TeM, OCHOBAaHHYI Ha JIOTUKE Pa3BUTHS INPEAMETHOIO COIEPKaHHUA U
y4&Te BO3PACTHBIX 0COOEHHOCTEH 00ydaromuxcsl.

IMporpamma 1o ¢uzuke pazpaboTaHa ¢ IENbI0 OKa3aHHA METONMYECKOH
MOMOLIA YYHUTENIO B CO31aHuu pabouel mporpaMMbl 0o y4eOHOMY IIPeIMETY.

Dusrika SABIAETCS CUCTEMOOOPA3yIOIIMM I  ©CTECTBEHHO-HAY9IHBIX
y4eOHbBIX MPEJIMETOB, MTOCKONbKY (hH3UYECKHEe 3aKOHEI JI€2KaT B OCHOBE ITPOLIECCOB
W SABJICHWH, W3ydaeMbIX XHMHEH, OHONOTHEH, acTPOHOMHEH H QH3UYECKOH
reorpaduelf, BHOCHT BK/Ial B €CTECTBEHHO-HAyYHYI0 KapTHHy MHpa,
npenocrapisier Hambonee sAcHble 0Opasibl INPUMEHCHHS HAYYHOTO MeToza
[MO3HAHMA, TO €CTh CrIocoba Moy4eHHs JOCTOBEPHLIX 3HAHUH O MHpE.

OnHa W3 THOaBHBIX 3a7a4 (QHU3HYECKOTO0 00pa3oBaHHA B CTPYKType OOIIEro
oOpa3oBaHHs COCTOMT B (OPMUPOBAHHUH E©CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH H
HHTEpeca K HayKe y 00yJarouxes.

Usydyenne Gu3uky Ha 0a30BOM YpOBHE TMperojiaraeT OBJAJACHUE
CIEAYIOUMMH KOMIIETEHTHOCTSIMH, XapaKTepH3YIOUIMMH €eCTECTBEHHO-HAYYHYIO
rPaMOTHOCTE:

e Hay4HO OOBSACHATEH SBJICHUS;

¢ OLEHWBATH U TOHMMATH OCOOEHHOCTH HAy4YHOI'O UCCIIEOBAHUS;

¢ WHTEPNPETHPOBATH  JaHHBIE M HMCIONB30BaTh  Hay4HbIE
JI0K23aTeNIbCTBA JUJIS IIOTyYeHUs BEIBOIOB.

Ileny wusydeHws (U3WKH Ha YPOBHE OCHOBHOro ofIero 00pa3oBaHHs
onpenenessl B Kodienmuu mnpenonasaHus yveOHoro mpeamera «®Dusuka» B
oOpaszoBarelbHBIX oOpraHuszanusx Poccuiickoil Penmepanuu, peanu3yOLINX
OCHOBHBIE 001€06pa30BaTe/IbHBIE IPOTPaMMBbl, YTBEPXKAEHHOW pEIICHAEM



Kosmernu MunucrepeTa npocseleHus: Poccuiickoit @enepanuu (IpoTOKON OT 3
nexabps 2019 r. Ne I1IK-4BH).
Ilesin n3ydeHust PU3HKH:

nprobpeTeHHe HHTepeca M CTpeMiieHHs O0yd4aloluxcsd K HaydHOMY
M3Y4eHHIO TIPUPOJIBI, Pa3BUTHE WX HHTEJIEKTYAIbHEIX U TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHe MpPeJICTAaBIeHUIT O HAyYHOM MeTOJe IH03HaHusi U (OPMUPOBAHUE
HCCIIEA0BATENHCKOIO OTHOIIEHUS K OKPY>KAIOILUM ABIIEHUSIM;
GopMupoBaHHE Hay4HOrO MMPOBO33PEHUS KaK pe3ynbTara W3ydeHus
OCHOB CTPOEHHUS MATEPUH U (PYHIAMEHTANbHBIX 3aKOHOB (PU3UKH;
(GopMUpoBaHUe TPEICTABIEHUN O poiM (PUBUKM JUIS PASBUTUS IPYIHAX
€CTeCTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOIHUI;

pasBATHE  TpENCTaBIeHMM O  BO3MOXHEIX  cepax  Oymymei
podeCCHOHATEHON JeSTeIEHOCTH, CBSI3aHHON ¢ (PU3MKOI, MOJrOTOBKa K
TanpHeNeMy oOyUYeHUIO B 3TOM HAllpaBIEHUH.

JlocTHKeHHe HTUX Iiejied mporpaMMbl 0 (QU3WKe Ha yYpOBHE OCHOBHOIO
obriero o0pazoBaHus 00eCIeYUBaETCs PEIICHUEM CIIEIYIONINX 3a1a4:

npuoOpeTeHne 3HAHWA O AUCKPETHOM CTPOCHHMH  BCINECTBA, O
MEXaHUYECKHX, TEeIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX H KBaHTOBBIX
ABIECHMIX,

nprobpeTeHre YMEHUH ONKChIBaTh U OOBACHATH (PH3MIECKHE ABJICHHUS C
MCIIOJIb30BAaHUEM IOTYYIE€HHbIX 3HaHUH;

OCBOEGHHE METO[IOB pelIeHHA MPOCTEHINMX pPacueTHBIX 3a7ady ¢
UCTIONb30BaHUEM (bu3HHecKuX Mozenei, TBOPUECKHUX )%}
IPaKTHKO-OPHEHTUPOBaHHBIX 3aa4;

pa3BUTHE YMEeHHUH HAOMIOAATE [IPHPOIHEIE SBJIEHUS U BBINOJIHSATE OIBITEL,
nabopatopHble  pabOTEI M OKCIEPUMEHTAlbHbIE  HCCIEeIOBAHUSL  C
HCII0JIb30BAHIEM H3MEPHTENBHEIX IIPHOOPOB;

OCBOEHHE MPHEMOB pabOThl ¢ MH(OPMaIlHed (QU3NIECKOro COIepIKaHUd,
BKJIIOYAsT MH(MOPMAIIHIO O COBPEMEHHBIX JOCTHKEHUAX QU3UKU, aHAIN3 U
KPUTHYECKOE OLIeHWBaHUe HH(DOPMaInH,

3HAKOMCTBO €O chepamu NpodeccHoHaNbEHON eI TeNFHOCTH, CBI3aHHBIMU
¢ (u3uKOH, U COBPEMEHHBIMH TEXHOJIOTUSMU, OCHOBAaHHBIMU Ha
JTOCTUIKEHUSIX PU3NYECKOH HAYKH.

Ha usyuenue ¢usnku (Ga30Bbf ypoOBEHB) HA YPOBHE OCHOBHOIO OOIIETro

o6pazoBanus oTBogUTCs 238 "acor: B 7 kiacce — 68 yacos (2 4aca B HeleN0), B 8
kracce — 68 gacos (2 uaca B Henemo), B 9 kiacce — 102 waca (3 9aca B HEZENIO).

[IpemaraemMerii B mporpammve Mo (GHU3MKe IepedeHs Ja00paTOPHEIX PadoT U
OIIBITOB HOCHT PEKOMEH/IATENBHEIN XapaKTep, yUuTe/lb [AeNaeT BblOOp MpoBeaeHMUS



1a00paTOpPHEIX PaboOT M OMNBITOB ¢ YYETOM MHAMBHIYAIBHBIX OCOO€HHOCTEH
O0ydJalomMXes, CIUCKA SKCIEPUMEHTAIBHBIX 3aJaHul, NpearaeMbIX B paMKax
OCHOBHOTO F'OCYAapCTBEHHOTO IK3aMeHa 110 (PU3HKeE.

COJEPKAHHUE OBYUYEHMUS
7 KJIACC

Pasgen 1. ®u3zuka u ¢€ poJib B MO3HAHHH OKPY’KaloLIero MApa.

®usuka — Hayka O mpupoje. fABmeHus mpupoabl. PU3MHYECKHE ABICHUA:
MEXaHW4YEeCKHe, TCILUIOBEIC, 3JEKTPUYCCKUE, MarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouspygeckne BeauduHbl. M3Mmepenue ¢uanmdeckux BeNUUIUH., DH3HUSCKHE
npudopsl [TorpenrHocTs m3aMepennii. MexayHapoaHas cAcTeMa €IAHHILL

Kak ¢u3rMka © JApyrHe ©eCTSCTBEHHBle HAyKH H3y4HalOT IIPUPOLY.
EcTecTBeHHO-HAYYHBIA METOZ IIO3HaHWA: HabOMIoAEHHE, IIOCTAHOBKA HAYYHOTO
BOIIPOCA, BHIIBHIKEHHE THIIOTE3, SKCIEPUMEHT I10 IIPOBEpKe TUII0Te3, OOBICHEHHE
HabmonaemMoro sienus. Onucanue GU3UISCKUX SBJICHUH ¢ IOMOIIBIO MOJIEIeH.

Hemoncmpayuu.

1. MexaHHuecKHe, TeIUIOBBIe, OJJIEKTPUYECKUe, MAarHUTHBIE, CBETOBEIE

SBIIEHHAA.
2. @usuueckre mMpuOOpPH! U MPOIeAypa IPSIMBIX U3MEPEHHM aHAJIOTOBEIM M
OU(QPOBEIM ITPUOOPOM.
Jlabopamopusle pabombvl U ONbIMbI.
1. Omnpeienenue HEHH! JeTeHNS IIKATEl H3MEPUTENBHOTO IPHOOpa.
2. M3mepenue pacCTOSHHHA.
3. M3mepenue o6bEMa KXUIKOCTHA U TBEPIOTO TeEIa.
4. OmpejieeHHE Pa3MepPOB MaJlbIX TEII.
5. M3Mmepenue TemrieparTypsl NPY IIOMOIIM JKMIKOCTHOTO TEPMOMETpA H
JaTYHKa TeMITepaTyphbl.

6. IlpoBenenne wWcCaeIOBaHUA 110 TPOBEPKE TMIOTE3BI: JaJbHOCTH IONETA
IapHKa, MYLIEHHOr0 TOPU30HTAIIBHO, TeM Oolblle, 4eM Oonblile BbICOTA
IycKa.

Pasznen 2. [leppoHavyaibHble CBeIeHHA 0 CTPOEHHH BelleCTBA.

CTpoenme BellecTBA: aTOMbl M MONEKyJbl, HMX pasMepsl. OIBITH,
JIOKa3bIBAIOIIKE TUCKPETHOE CTPOSHHUE BEILIECTBA.

JIBmxkeHre uacThll BemlecTBa. CBA3b CKOPOCTH [BFUKEHHSA YaCTHI[ C
TeMIepaTypoi. bpoyHoBckoe nsuxenue, muddysud. BsammonmeicTBHE UYacCTHIL
BEIIIECTBA: MMPUTSIKECHHE U OTTaIKUBAHHE.

Arperaraple COCTOSHHS BEIECTBa: CTPOSHHE a30B, KUIKOCTEH M TBEPABIX
(KpHCTAIIHYECKHX) Tell. B3aMMOCBA3b MEX[y CBOMCTBAME BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSHMAX U UX aTOMHO-MOJEKY/IAPHBIM CTPOCHUEM. Oco6enHoCcTH
arperaTHbIX COCTOSHHHN BOMIBL.
Jemoncmpauuiu.
1. Habmronenue OpOyHOBCKOIO ABUMKEHUS.
2. Habmronenue n1uddysuH.
3. Habmronenwme  ABIEHHH,  OOBSICHAIOMIMXCS — TPUTKEHMEM WM
OTTaJKHBaHHEM YacTHI] BEIIECTBA.

Jabopamopnsie pabonvl U ONbIMILL.

1. OueHka MaMeTpa AaroMa METOIOM PsloB  (C  MCHONb30BaHMEM
(ororpaduii).
2. OmBITH O HAOIIOEHHUEO TEIIOBOTO PACIIIUPEHUS ra308.
3. OmBITE 10 OOHAPYKEHUIO ISHCTBUS CUII MOTIEKYIAPHOTO [TPATAKCHHIA.
Paznen 3. /[BH:KeHHe H B3aHMO/leiicTBUE TeJl.
Mexanuueckoe ABH)KeHUe. PaBHOMEpPHOE M HEepaBHOMEPHOE JIBHKCHHE.
Cxopocth. CpefHas CKOPOCTh NPH HEPAaBHOMEPHOM [BIKCHHH. Pacuér mytu u
BpPEMEHH JIBIKEHHUS.
SlBneHde WHepUMM. 3aKOH HMHEpUMM. B3auMONeHCTBHC Tl KaK IPHIHHA
W3MEHeHHUs] CKOpOCTM [BMXeHus Ten. Macca Kak Mepa HHEPTHOCTH TOJA.
[LroTHOCTh BemecTBa. CBSi3h IUIOTHOCTH C KOJMYECTBOM MOJIEKYT B CGHHHIIC
00BEMA BelllecTBA.
Cuna KaK XapakKTepUCTHKa B3aMMOJCHCTBUA TEIL. Cuna yupyrocTd 4 3aKOH
I'yka. V3MepeHne CWIBI C [TOMOIIbI0 JAHAMOMCTPA. SIBneHue TATOTEHHS U CHIIA
rsokecTy. CHIa TSKECTH Ha ApYrHX mianerax. Bec Tema. Hesecomocts. Croxenue
CHJI, HAIPABJIEHHBIX [0 OJHOM TpsAMON. PaBHOACHCTBYIOLIAA CHIL. Cuia TpeHus.
TpeHHe CKONEXKEHNs | TPeH#Ue MOKOs. TpeHHe B IPUPO/IE U TEXHUKE.
Memoncmpayuiu.
1. Habmronenue MeXaHHYECKOr0 ABHKESHH TETA.
2. MzamepeHne CKOPOCTH NPAMOJIHHESHHOTO [BHXEHHUS.
3. HaOmozenue siBJICHUSA HHEPIUH.
4. Habrronenue H3MeHEHHA CKOPOCTH TIPH B3aUMOIeUCTBUH TEJL.
s. CpaBHeHHe Macc 10 B3aHMOACHCTBUIO TeIL.
6. CIIO7KEHHE CHJI, HAlIPaBJIEHHBIX 110 OJ(HOM TIPSIMOT.
Jlabopamophsie pabonibl U ORbIMbL.
1. Ompeenenre CKOPOCTH PABHOMEPHOTO JIBHXCHHA (rapuka B KHIKOCTH,
MOJICTTH SJIEKTPHUECKOTO aBTOMOOHMIIS 1 TaK Jajiee).

2. Onpenenenue cpejHedl CKOPOCTH CKOJBKCHUA Opycka WM LIaphKa IO
HaKJIOHHOH TIJIOCKOCTH.

3. Ompe/eneHye IIOTHOCTH TBEPJOTO TENA.



4. OIBITEL, IEMOHCTPUPYIOIIHE 38BUCHMOCTH PACTIKEHNA (nedopmanun)
IPY/KUHBI OT TIPHJIOKEHHOK CHIIBI.

5. OTIBITHI, IeMOHCTPHPYIOILIHE 3aBUCHMOCTD CHIIBI TPEHIS CKOIBXEHIA OT
Beca Tella ¥ XapakTepa COIMPUKACarONUXCs MIOBEPXHOCTEH.

Pasnen 4. laBiienne TBEPALIX Tell, SKAIKOCTEH U ra3os.

Jasnerme. CriocoObl yMEHBILEHNS ¥ yBEIHUCHHS JABJICHS. JlaBneHue rasa.
3aBICHMOCTh IaBICHHA rasa OT oOB&Ma, TemmepaTypsl. Ilepellada HaBiICHHA
TREpJBIMA TeNaMH, KUIKOCTAMH H TasaMH. 3axkou [lackans. [IHeBMaTHUYECKHE
MAIMHLL. 3aBUCHMOCTE MABIEHHA >KUAKOCTH OT rTyOUHBI. I 'mapocTaTHHeCKuH
napasiokc. CooBIIaroNIHEcs COCY bl I'HIpaBInIecKue MEXaHUIMbL.

Armochepa 3emin ¥ arMoc(epHOe NaBJeHHMe. [TputuHbl CYLIECTBOBAHHA
Bo3IymHOM obomouxy 3emmH, OIBIT Toppudenmu. M3mepenre aTMOCHEPHOTO
ABIICHHUS. 3aBECHMOCTh aTMOC(HEPHOro JaBjeHus! OT BBICOTEL Hall yPOBHEM MOpS.
TIpr6OpEL U H3MEPEHHA aTMOCHEPHOTO NABICHHS.

JleficTBUE KUIKOCTH H rasa Ha TIOTPY’XEHHOE B HUX TEIO. Brrrankuparoias
(apxumenoBa) cuia. 3aKoH ApXUMENa. [lnaBaHue Ten. Bo3myxoriaBaHue.

Jemorcmpauuu.
3aBHCHMOCTE [IABJIEeHMS raza OT TeMIIepaTyphl.

[lepenaua AaBIeHHs KULKOCTBIO U Ta30M.

Coobratoniuecs COCyael.

['uapaBnUYecKuii Ipecc.

[TposiBIEHNE AEHCTBASA aTMoc(epHOro JaBJIeHUA.

39BHCHMOCTS BBITAIKMBAIONIEH CHIBI OT 00BEMA MOTPY)XEHHOM YaCTH
Tea ¥ INIOTHOCTH KUIKOCTH.

PaBeHCTBO BEITAIKABAOIIEH CHIIBI BECY BBITECHEHHOM XUIKOCTH.
VeloBMe IITABAHWS Tell: TIaBaHue WM MOTPYKeHHE Tell B 3aBUCHMOCTH
OT COOTHOIIIEH!s TTIOTHOCTEH Teja ¥ KUIAKOCTH.

Sl A g EE RO
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JlabopamopHble pabombl U ONbIMIDL.

1. WccrnenoBaHre 3aBUCHMOCTH Beca Teila B BOJIC OT 06pEMa MOrpyKEHHON B
XKHJIKOCTH YaCTH Tela.

2. Ompejenedue  BBITAJKABAOMEH  CHIIEL neficTByroIeii Ha  TEJO,
orpyx€HHOE B JKUAKOCTE.

3. TIpoBepka HE3aBHCHMOCTH BEITAJKMBAIOIIEH CHIIBI, IeHCTBYIOIIEH Ha TEJIO
B JKAIIKOCTH, OT MAcchl Tella.

4. OmeITel, [IEMOHCTpHpYyIOIIME 3aBHUCUMOCTD BBITAJIKABAIOIIEH  CHIIbI,
neiicTBylolled Ha TENO B IKMIKOCTH, OT ob6péMa MOTPYKEHHOH B
JKMIKOCTH 9acTH Tela U OT IIOTHOCTH JKUAKOCTH.

5. KoHcTpyupoBaHWe apeoMeTpa WK  KOHCTPYHpPOBAHHE JOAKHA WU
ompejeneHre e€ rpy30no bEMHOCTH.



Pasaen 5. PaGora u MOIHOCTb., JHEPrusi.

Mexaunundeckas pabota. MOIIHOCTE.

[IpoCTEIE MEXaHW3MBI: pbIvar, 610K, HAKIOHHas IUIOCKOCTh. IIpaBuiio
paBHoBecHsi phidara. Ilpumenenue NpaBhia paBHOBecHs phldara K OIOKy.
«3omoroe mpasuwito» MexaHukd. KIIJI TIPOCTBIX ~ MEXAHU3MOB. [Ipoctrie
MeXaHU3MBbI B OBITY ¥ TEXHHUKE.

Mexanmdeckas OHepruia. Kumernueckas ¥ TOTEHIMAmbHad IHEPTHA.
INpeBpallleHne OJHOTO BHJA MeXaHWYECKO SHepruH B ApYyroi. 3aKoH COXpaHCHHA
SHEPryd B MEXaHUKE.

Hemoncmpayuu.

1. TIpmMepsl IPOCTHIX MEXaHH3MOB.

Jlabopamoprbsie pabomvt 4 ONbIMLL.

1. Ompenenenue pabOTEl CHIIBI TPEHHS [PH PABHOMEPHOM JIBHJKCHHUH TemIa

[10 TOPH30HTAILHOM NMOBEPXHOCTH.

2. WccnemoBaHue YCJIOBHE paBHOBECHS phriara.

3. Wsmepenue KI1J] HAKIOHHOM MTTOCKOCTH.

4. VsyueHwue 3aKOHA COXPaHEHUA MeXaHU4YeCKON SHEPTHH.

8 KJIACC

Pasnea 6. TensoBbie IBJIEHHS.

OCHOBHLIE TOJNOKEHUSI MOIEKYISPHO--KAHETHICCKOR TEOPHH CTPOCHHS
BerecTBa. Macca W pa3Mephl aTOMOB ¥ MOJICKYIL. OmBITEL, MOATBEPXKAAIOIINE
OCHOBHEIE TIOTTOKEHUS MOJIEKYIISIPHO-KAHETHYECKOH TEOPHH.

Mogen TBEPAOTO, XUIKOTrO H ra3o00pasHOro COCTOSHHMU BEIecTBa.
KpucTamindeckue W aMOPdHBIE Tena. OGBsicHEHHE CBOMCTB ra3oB, KUIKOCTEH 1
TBEPALIX TeJl Ha OCHOBE [OJIOKEHUH MOJIEeKY/IApHO--KHHETHYECKOH TEOpHH.
CMaunBaHKe U KAMWLUIIPHBIE sSBICHHA. TemioBoe paciiupeHne 1 CKaTHe.

Temmeparypa. CBsi3b TEMIIEPATypbl CO CKOPOCTEIO TEIJIOBOTO [IBVOKEHUA
yacTur. BuyrpemHss oHeprus. CrocoOel H3MEHEHUA BHYTpEHHEW JHEPIuH:
TerIonepenayda u COBEpILICHHE paboTHI. Busl TeruIonepe adm:
TETIONPOBOJHOCTS, KOHBEKIIMS, U3y CHHE.

KOIW4ecTBO TEIIOThl. Y ienpHasd TEIJIOEMKOCTh BemlecTBa. TeruioobMeH A
TeIUIOBOE pABHOBECHE. YpaBHEHHE TEIIOBOrO Gamanca. IlnaBieHue U
OTBepIeBaHAE KPUCTAUIMICCKHX BCIIECTB. VienpHas TeruioTa IUIaBICHHA.
[TapoobpazoBanue U KOHICHCALHA. Ucnapenue. Kumenue. YIenbHas TEIIOTA
napoo6pa3oBaHnA. 3aBACHMOCTE  TeMICPaTyphl KUMeHUs OT aTMOoc(epHOro
JABJICHHUA.

BraxkHOCTh BO3LyXa.

DHeprys ToruMBa. ¥ AeNbHas TeMI0Ta CropaHHs.



[TpyHIMIEL PabOThl TETIOBBIX neurarenein KIIJ[ TeminoBoro ABHTATEIA.
TeIIOBBIe IBATATENN 1 3alIATa OKPY/KaOIIeH Cpeibl.

3aKOH COXpaHEHWS U IIPEBPAIIEHHUS SHEPTHH B TEILTOBBIX IIPOLECCaX.

Memoncmpayuu.
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10.
11,
12.
13.

Habrmronerne OpoyHOBCKOTO ABHUMKEHHUS.

Ha6monenue muddysun.

HabnrofieHne ABIeHHI CMaudBaHWsl U KallMIITPHBIX SIBJICHUH.
Habmonenne TeIioBOro paciiupeHus Tell.

VsMeHeHHe IaBieHHs Ta3a NpH U3MeHeHMH 00bEMa M HarpeBaHHH HJIH
OXJIK ICHHH.

[TpaBuiia ©3MEPEHNA TeMIIePaTyPhL.

Bune! Tennonepeaaii.

OxJaKIeHIe TIPY COBEPIIEHAN PabOTBL.

HarpeBaHue IIpY COBEPIIIEHIH PACOTHI BHELIHIMH CHTAMA.
CpaBHEHHE TEIIOEMKOCTE! Pa3IYHBIX BELICCTB.
Habrogenue KUIeHMS.

Ha6 1o geHue [TOCTOSHCTBA TeMIIePATyPhI IIPH IIABJICHHH.
MoJies# TeIIOBEIX JBUraTeleH.

Jlabopamopibsie padomsl U ONbLAbL.

1
2
3.

10.
1L
12,
13.

OMbITE IO 06GHAPYKEHHUIO JIEHCTBHS CHII MOTICKYJIAPHOIO IIPUTDKEHUS.
OTMBITHI IO BEIPAIMBAHUIO KPHUCTAIIIOB [IOBApEHHOM COJIM UM caxapa.
OmeIThl 10 HAONIONEHMIO TEIJIOBOI0 pacIlHpeHus Ia30B, KHIKOCTEH U
TBEPABIX TEIL

OrnpenielleHre IaBJICHUs BO3MyXa B GaymoHe 1WIpHLIA.

OMBITH, J1eMOHCTPUPYIOIIME 3aBHCHMOCTD [ABICHIA BO3MyXd OT ero
00BEMA ¥ HATPEBAHUS WK OXJTaKICHHA.

ITpoBepKa rAMOTE3bl TMHEHHOH 3aBUCHMOCTH JUIHHEL CTONIOMKA KUIKOCTH
B TEPMOMETPHHUECKOH TPyOKe OT TeMIIePATyPhL.

Ha6mojenne W3MeHEHHMs BHYTpeHHEHM OHEprad Teina B pe3yJIbTare
Teruionepeaady ¥ padoTsl BHELTHHUX CHIL.

Wccnenopanue SIBJICHHA TEIIOOOMeHa IIpW CMelNMBAHAH XOJIOJTHOM H
ropsrgeil BOJIBI.

OmpenelleHne  KOJMYECTBA  TEIUIOTEI,  NOJYHCHHOTO BOIIOM  TIPH
Termoo6MeHe ¢ HarpeThIM METATUYECKAM IMITHHAPOM.

OmnperieNenne yAeTbHON TeIIOEMKOCTH BEIIECTBA.

UccienoBanue mpouecca UCTIapeHMs.

OrmpeieeHne OTHOCUTENBHOM BIAKHOCTH BO3IyXa.

Onpeenenne yaenbHOM TeIIOThI IUIABICHHA JIb/a.

Pasgen 7. DeKTpHYeCKHe U MATHUTHBIE SIBJICHH .



Onexrpusamus Ten. Jlpa poja SNEKTPUIECKHX 3apSLOB. B3anmo1eiCTBUE
sapskeHHBIX Tl 3akoH Kynoma (3aBHCHMOCTE  CHJIBI  B3aWMOJCHCTBHA
3apsDKEHHEIX Tell 0T BETHYMHbL 3aPAZIOB H PACCTOAHMA MEHILY TeIaMu).

Dnextpudeckoe moe. HampsokEHHOCT BJIEKTPHYCCKOrO HOJA. [TpuHnIMn
CYMepPIIO3UIIMA HNEKTPHICCKAX MoJieH (Ha KaueCTBEHHOM YPOBHE).

HocuTeny 3MeKTPHYECKHMX 3apafoB. DJeMeHTapHbIA 3IEKTPUUECKHI 3apsfl.
Crpoenme aroma. [IpOBOZHMKH M JIH3JCKTPHKIL. 3aKOH  COXpaHEHHUS
SNIEKTPAUECKOTO 3apsijia.

DeKTpuuecKUil TOK. YCIOBHA CYIICCTBOBAHHA 3JIEKTPUHECKOT0  TOKa.
MeTOUHMKE TIOCTOSHHOTO TOKa. JleHCTBHs OSJIEKTPUYECKOro TOKa (TennoBoe,
XTMIT9eCcKOe, MArHUTHOE). DIEKTPUUECKHH TOK B XKHUIKOCTAX 1 Ta3ax.

DnexTpodeckas lemb.  Cuma  TOKa. DIeKTPUYIeCcKOe  HalpsSKCHEHE.
COIpOTHBIIEHAE MPOBOJHUKA. Y/IEIBHOE COMPOTHBICHNC gemecTBa. 3akon Oma
Jns  ydacTKa uemd.  1lociefoBaTebHOE M MapallICibHOC COCIMHEHHE
TIPOBOIHHKOB.

PaGota 1 MOIIHOCTE BIEKTPUUYECKOro ToKa. 3aKoH Thxoymns—Jlenna.
DIIeKTPUYECKHEC LIeTH H MOTPEOUTENH 9JIEKTPUYECKOH IHEPTHHU B owiTy. KopoTkoe
3aMBIKaHHUE.

[MocTOSHHBIE  MATHWTHL — B3auMOJEHCTBHE  MOCTOAHHEIX — MArHUTOB.
MarauTtHoe rnone. MarHuTHoe II0JIe 3eMiIM | ero 3HAYeHHe JUIA KU3HU Ha 3emie.
Omprr  Dperena. MarHuTHoe — [ojie  JICKTPHHCCKOTO Toka. IIpuMeHeHHE
3EeKTPOMATHUTOB B TeXHHUKe. JledcTBIEe MArHMTHOTO HOJLA Ha [POBOJHUK C TOKOM.
DIeKTPOBUraTeNlb IOCTOSIHHOTO TOKA. Wcrob30BaHMe SIEKTPOJBUTATENCH B
TEXHHUECKHUX YCTPOUCTBaX ¥ Ha TPaHCIIOPTE.

Onertsl Mapajes. SiBieHne 3NEKTPOMArHUTHON HHAYKIUA. 1IpaBuiIo Jlenua.
DIEKTPOreHepaTop. Croco0bI MONydeHHsA  OJEKTPUUIECKOH  DHEPTHH.
DIeKTPOCTAHLIMY Ha BO30OHOBIAEMBIX HCTOTHHIKAX SHeprum.

Jemoncmpayuu.

DneKTpHU3aIust Tell.

JIBa pozia 3NEKTPUIECKHX 3apA/I0B U B3aMMO/IeCTBHE 3apsKEHHBIX TCL.
VCTpo#cTBO U AeHCTBHE JIEKTPOCKOTIA.
DnekTpocraThdecKas HHIYKIH.

3aKOH COXPaHEHUs 3JEKTPUISCKUX 3apAJIOB.
[TpOBOIHHUKHK ¥ AASTICKTPHKH.

MoJieJIMpOBAHIE CUIOBEIX JIMHUH 3TTEKTPUIECKOTO IT0ITA.
M CcTOYHUKH TTOCTOAHHOIO TOKA.

JleficTBHsE TEKTPUISCKOTO TOKA.

10. DITEKTpHYECKHHM TOK B KHAIKOCTH.

11. ["a30BBIil paspsih.
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12

13.
14.
15.
16.
17.
18.
19.
20.
27
22.
23.
24,

25

. IamMepeHue CHIIbl TOKa aMIIEPMETPOM.

M3MepeHne IEeKTPHEECKOro HAMpsHKEHUA BOJILTMETPOM.

PeocTaT U MarasuH COIPOTHB/ICHUH.

BianMomeiicTBHE NOCTOAHHBIX MarHuTOB.

Mo ieTMpoBaHAe HEBO3MOKHOCTH Pa3/iesieHHs IIONFOCOB MartuTa.
MojieTupoBaHHe MarHUTHBIX MOJIeH OCTOSHHBIX MArHUTOB.
OmsIT Dpcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMartuT.

JleiicTBHE MArHATHOTO MO Ha IPOBOAHUK C TOKOM.
DNeKTpoBUraTelNb MOCTOSHHOTO TOKA.

WccienoBanve SBICHHS DJIEKTPOMATHUTHOM MHITYKITHHL.

Omnsitel @apazes.

3aBUCEMOCTh HANPABIIeHWs WHAYKIMOHHOTO TOKa OT YCIIOBHH €T0
BO3HHUKHOBCHHA.

. DreKTPOreHePaToOP MOCTOSHHOTO TOKA.

Jla6opamoptsle pabonsl u ONbIMBLL.

1.

o oo W

10.
11

12.

13.

14

OmpITBl TIO HAOMIOIEHHIO 3JIEKTpU3AIAKM  TEI HHAYKLUEeH | TIpH
COINMPUKOCHOBEHUH.

Uccnemosanne JIEHCTBHS 3JIEKTPUYSCKOro MOId  Ha TIPOBOJHUKU U
IHONEKTPHUKH.

C6opka 1 poBepka paboTsl SNEKTPAYECKOH 1ETH MOCTOSHHOTO TOKA.
MzMepeHne U PeryIMpoBaHHe CHJIBI TOKA.

VI3MepeHue U Pery1MpoBaHie HaIPMKECHH.

MccienoBaHye 3aBUCHMOCTA CHIBI TOKA, MIYIIEro Hepes pesuctop, oT
COIPOTHBIIEHMS PE3UCTOPA M HATIPKCHHS HA pe3nCTOope.

OnEITHI, IIEMOHCTPUPYIOIIHC 3aBHCUMOCTH SIIEKTPAYECKOTO
COTPOTHBJIEHHs NPOBOIHMKA OT €ro JJHHEL IUIOIAM [IONEPEeHHOr0o
CeueHus U Marepuana.

ITpoBepKa MpaBuia CIOXKCHHA HaIpsKeHHH Npu II0CNEN0BATE/IBHOM
COeIMHEHWH [BYX PE3UCTOPOB.

[Iposepka mHpaBuia A CHIbl TOKa IPH [apajuieibHOM COeTUHCHNH
PE3UCTOPOB.

Ornpenenenne pabOTE 27IEKTPUHIECKOTO TOKA, HIYIICTO yepes Pe3HcTOop.
Ompenenenne MOIIHOCTH  JEKTPHHYECKOTO  TOK4, BBIJICJIIEMOM  Ha
pe3ncTope.

Wccienopanre 3aBHCHMOCTH CHJIBL TOKa, HIYIIEro Hepes JaMII04Ky, OT
HanpsOKCHHA Ha HeH.

Omnpenenenne KITJ| HarpeBare’isi.

_MccneioBanie MATHUTHOTO B3aMMOZSHCTBIA MOCTOAHHBIX MarHHTOB.



15, Mi3ydeHHe MArHATHOrO [MOJS  IOCTOSHHBIX ~ MAarHMTOB  1IPpH nx

00beIMHEHUA 1 Pa3/ICIICHUH.

16. VccrenoBanne AeHCTBHUS SJEKTPAYECKOro TOKa Ha MArHUTHYHO CTPEJIKY.

17. OmbITH, JEMOHCTPUPYIOIIHE 3aBUCHMMOCTB  CHIIBI B3aMMO/ICHCTBHA

KaTyIIKM C TOKOM H MarHdTa OT CHIbI TOKa M HATPABICHHA TOKa B
KaTyIlKe.

18. Vi3yuerue NeHCTBHA MaTHUTHOTO I10JIA Ha IIPOBOHHMK € TOKOM.

19. KOHCTpYMpOBaHHUE 1 U3yUeHHe PadOThl STIEKTPOABUTATEILS.

20. iamepenrne KI1JI aneKTpOABUTaTeIBHOM yCTAHOBKH.

21. OnpITBl 110 HCCIACAOBAHHIO ABJICHHS 57IEKTPOMArHUTHON MHTYKIHH!

ACCIENOBAHME W3MCHCHMH 3HAYeHHA M HAaIpPaBIEHMA WHIYKIHOHHOTO
TOKA.
9 KJIACC

Paznen 8. Mexann4yecKHe siBJICHHS.

Mexanuueckoe ABWKeHHWe. MarepuajlbHas TOHKa. CucremMa OTCUETA.
OTHOCHTEIFHOCTh MEXaHHUECKOro JBUKeHWs. PaBHOMEPHO® IPAMOJIMHEHHOE
nukenre. HepaBHOMEpHOE NMPAMOJIHHEHHOE JBHKCHHC. CpenHssd U MTHOBEHHAs
CKOpOCTH TeJia IIPH HEPABHOMEPHOM JBIKCHHM.

Vckopenue. PaBHOYCKOPEHHO® MPSIMOJIMHEHHOE  ABHIKCHHUL. CsobopHoe
nanenne. OnelTh [ amires.

PapHoMepHOE [BIXKEHHE MO OKDPYXHOCTH. [Meprox ¥ 9acTOTa OOpaILEeHH.
JInHeiHas ¥ yrioBas CKopocTH. [IeHTPOCTPEMHUTEIIBHOS yCKOPCHHE.

Ilepserii 3akoH HpI0TOHA. Bropoit 3akon Hetorora. TpeTu 3aK0H HproToHa.
[IpAHIIAT CYyNepIIO3ULIUH CUIL.

Cuna ynpyroctd. 3akoH I'yka. Cwuyia TpeHHSA: CHIa TPEHUS CKOJIBXKCHHMA, Chila
TpEHHMs! TOKOs], APyTHe BHJIbl TPEHHA.

Cyia TSKECTH ¥ 3aKOH BCEMUPHOrO TATOTEHHS. YCKOpeHHe cBOOOIHOTO
naneHus. J[BwkeHWe TUTaHET BOKPYT Conuua. Ilepasg KocMuvecKas CKOPOCTB.
HeBecoMOCTE U IEPErpy3KH.

PasHoBecue MaTepHaJbHON TOYKH. AbcomoTHO TBEpJIOE TEJO. PaBHOBeCHE
TBEPJIOTO Tea C 3aKPETUIEHHOH OChIO BPaIlCHHS. MowmeHT cubl. LIeHTp TsKECTH.

VMmynsc Tena. VIsMEHCHHE MMITYIBCA. VIMITyJIbC CHUJIBL. 38KOH COXpaHCHAA
pMITybca. PeakTUBHOE ABIKCHUC.

Mexanudeckas pabora W MOIIHOCTS. Pa6oTa CHJI TSIKECTH, YNPYIOCTH,
tperusi. CBA3b SHEPIUH U paboTsl. [loTeHIManbHas YHEPIUs TeIa, TIOHATOTO Ha[l
[TOBEPXHOCTBIO 3eMJIHM. [[0TeHIIHAbHAS SHEPTHA cykaTol npyxuHbl. KuHeTHISCKas
sueprus. Teopema o KAHETHYECKOH 3HEpruy. 3aKOH COXpaHeHH: MEXaHHIECKOH
SHEPTHUH.

Jemoncmpauui.
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8,
9.

10.
11,
12.
13,
14.
15,
16.

Ha6roqeHne MEXaHHIeCKOrO JBMKEHHS Tela OTHOCUTEIBHO PasHbIX TC
OTCYETA.

CpaBHeHHE IyTel H TPaeKTOpUH JBHXKEHHUS OJHOTO W TOro K€ Teja
OTHOCHUTENBHO Pa3HBIX TEJ OTCUETA.

V3MepeHne CKOPOCTH M YCKOPEHHS IPAMONMHEHHOTO JBIKEHHS.
WUccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOTO ABMKCHMA.

Ha6rofeHne IBWKeHHAS Tela 10 OKPYXKHOCTH.

Habronenne MeXaHnIeckKuX SBIeHUH, IPOUCXOJSIIHX B CACTEME oTcuéra
«Temexka» mpu & PABHOMEDHOM M yCKOPEHHOM  JBHIKCHHM
OTHOCHTENBHO KaOHHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHS Tella OT MacChl Teja U IIEACTBYIONIEH Ha HETO
CHLTEL.

Hab6rogenue paBeHCTBa CUI IPH B3aUMOJEACTBUM TEIl.

3MeHeHKe Beca Teja IPU YCKOPEHHOM JIBUOKEHHH.

[lepenada AMITYJIECA TIPH B3aUMOJIEHCTBAN TEIL.

[IpeobpasoBauus SHEPrUK IpA B3aMMOJICHCTBUH TEI.

CoxpaHeH#e UMITyJIbca IIPA HeYIPYToM B3aMMOJICHCTBHH.

CoxpaHeH#e HMITYIbCa Py a0CONMOTHO YIPYTroM B3aMMOJICHCTBUH.
Hab6mrofeHre peakTUBHOTO JABUKEHIA.

CoxpaHeHHe MeXaHHIECKOM IHEPrin TIPH CBOOOJHOM ITaJeHHH.
CoxpaHeHHe MeXaHHIeCKO! SHEePruy MpH [BIKCHHH TEa 0/ NieficTBIEM
TPy KUHBIL.

JlabopamopHbvie pabombi U ORbLHLLL.

a

KoHCTpyrpoBaHie TpaKTa Ajsd pasroHa U TaJLHEHINET0 PaBHOMEPHOTO
JIBIDKEHNS [IapyKa WIH TeICKKH.

Omnpejenenue CpeHEH CKOPOCTH CKOMBKEHHA OpycKa WM MBVIKCHUA
ITapKKa [0 HaKJOHHOX MIOCKOCTH.

Orpejienenre yCKOpPeHMs Tela TPH DPaBHOYCKOPEHHOM NBUKECHAW TI0
HAKJIOHHOM IIOCKOCTH.

VcciteloBaHyie 3aBUCHMOCTH TIYTH OT BPEMEHHM TpH PaBHOYCKOPEHHOM
JIBIKEeHNH 0e3 HadalbHOH CKOPOCTH.

TIpoBepka THMIIOTE3bl: €CIH TPH pPaBHOYCKOPEHHOM oBvDKeHuHn 0e3
HAa4yaJ bHOM CKOPOCTH IIyTH OTHOCATCA Kak pill HEYETHBIX HHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHH OJIMHAKOBDIL.

WcceqoBaHne 3aBHCHMOCTH CHIBI TPEHHS CKOIBKCHHMA OT CHJIBI
HOpMAJIBHOTO IaBICHHS.

Omnpeenenne KO3 PUIEEHTa TPEHMS CKOJIbKCHN.

OmnpeneneHHe KECTKOCTA MPYKHUHBL.



9. Onpenenerne paboThl CHIBI TPEHHUs IIPY PABHOMEPHOM IBIKCHUHA TENA
10 TOPU30HTAIBHOHN TOBEPXHOCTH.

10. Onpenenendne pabOTBl  CHJIBL  yHIPYTOCTH  TIpH nojapéMe TIpy3a ¢
HCIIONb30BAHIEM HETOABHXKHOTO M [I0JBUKHOTO OJIOKOB.

11. I3ydenne 3aK0Ha COXpaHEHHsA SHEPTHH.

Pasaen 9. MexaHu4eckue Koe0aHusi U BOJHBI.

Konebatenproe aprkeHne. OCHOBHBIE XapaKTCPUCTHUKH KoJieOaHui: NIEPUOL,
yacToTa, aMIUTHTYAa. MaTteMaTHIeckul u IPY)XUHHBIA MasTHAKH. [IpeBpatieHne
SHEepruy mpy KonebaTenbHOM ABHKEHUH.

3aryxaromue ~ KonmeGaHus. — BBIHYXKICHHBIC kosebanmsa.  Pe3oHanc.
Mexaauueckne BoiHBL (CBolicTBA MEXaHMUECKUX  BOJH. ITpomosnbHbIE |
normepednble  BonmHbL  JlTMHA BOJNHBI M CKOPOCTB eé paclpoCTpaHeHHs.
Mexauudeckre BOITHEI B TBEPIOM Tejle, CeHCMUYECKHE BOJTHBL.

3Byk. |']DOMKOCTh 3ByKa M BBICOTa TOHA. Otpaxenue 3Byka. MHbpasByk H
yJIbTpPa3ByK.

Jemoncmpauyuu,

1. Habmopnenue xonebaHul Tel MO efCTBAEM CHJIBI TSUKECTH M CHIIBI
YIPYTOCTH.

Hab6monenue Konebanuii rpy3a Ha HUTH ¥ Ha IPYKHHE.
HabmroieHre BEIHYKIEHHBIX KoJieOaHUH B pe30HaHca.
PacrpoctpateHye poI0JIbHBIX i TONCPEHbIX BOJH (Ha MOJIEIH).
Hab6roneHne 3aBUCHMOCTH BBICOTBHI 3BYKa OT HACTOTHI.

. AKycTuuecKkui pe3oHaHC.

o v R W

JlabopamopHble padombl 1 ORbIHbL.

1. OmpepeneHue HacTOTBl M ICpHOIA Kone0aHuii MaTeMaTHHECKOTo
MasTHHKA.

2. OmnpejieneHye 9acTOThl U IEpHOJA Konne0aHui IPyKUHHOT0 MasATHHKA.

3. VccyenoBadye 3aBHCHMOCTH [IEpHOJIa KOIeOaHuk MOABCIICHHOTO K HITH
rpy3a oT AJIMHBI HUTH.

4. ViccieoBaHue 3aBUCHMOCTH IIeprojia KonebaHui NpyXUHHOTO MasiTHUKa
OT Macchl rpy3a.

s. IlpoBepka He3aBHCHUMOCTH IEPHOA xonebaHKii Tpy3a, IMOIBEUICHHOIO K
HWTH, OT MacChl Irpy3a.

6. OmBITH, CMOHCTPHPYIOIIMe  33aBUCUMOCTH  II€PHOAA KoeOaHuM
Py KHUHHOTO MasTHHKA OT MACCHI IPY3a ¥ YECTKOCTH IIPYKHUHBL.

7. VI3MepeHue yCKOPEHHs CBOOOHOTO TaICHHA.

Pasaea 10. DaeKTPOMATHHTHOE M0JIe H 3JIEKTPOMATHATHDIC BOJIHBI.



DNeKTPOMArHATHOE ~ TOJe.  ONEKTPOMATHUTHBIE  BOJHEIL. CaoiicTBa
smexTpoMarHuTHeX BoyH. [lIkama SJEKTPOMArHUTHBIX BosiH. Mcrnonb30BaHKE
3IEKTPOMAarHU THBIX BOJIH JJIA COTOBOM CBS3H.

DeKTpOMarHiTHasA TPUPOJAa CBeTa. CxopocTh cBera. BOiHOBBIE CBOHCTBA
cBeTa.

Hemoncmpayuu.

1. CroticTBa d7IeKTpOMarHHTHEIX BOJIH.

2. BonHOBbIE CBOMCTBA CBETA.

JTabopamopHubie padombl u ONbIMbL.

1. V3yyenue CBOMCTB 3JEKTPOMATrHATHBIX BOJH C [IOMOIIBI0 MOOHIIBHOTO

tenedoHa.

Paznen 11. CBeToBbIe ABJICHHS.

JlyqeBass ~ MOAelb  CBETa. Wcrounuku  cBeTa.  [IpAMONAHCHHOE
pacIpocTpaHeHHe CBETa. 3armenns Comana ¥ JIyHsl. OTpakeHre CBETa. IImockoe
3epKalio. 3aKOH OTPAXKCHHUS CBETA.

[IpeomieHre cBeTa. 3aKOH TNPENOMICHHMs CBOTd. TlonHoe BHYTpeHHEE
orpakeHne cBera, Vcmomb30BaHWE TIOJIHOTO BHYTPEHHETO OTpaXeHHs B
ONTHYECKUX CBETOBOJAX.

Jlumsa. Xox nyueii B JmH3e. Onruyeckai CHCTEMa ¢oToanmapara,
MHKpOCKOTla ¥ Tejeckoma. IJia3 Kak OnTHiecKad cucTeMa. DBIU30pPYKOCTh H
JAIIbHO30PKOCTb.

Pasnoxenue Oenmoro csera B crekTp. OmNBITEI Herorona. CroxeHue
CIIEKTPANBHEIX 1BETOB. JlicTepcnst ceera.

[emoncmpayui.

1. IIpsmonuHelHOe pacipoCTpaHCHHE CBETA.

2. OrpaxeHue CBETA.

3. Tlomyuenue U300pakeHHA B IIIOCKOM, BOTHYTOM U BBIITyKJIOM 3€pKajlax.

4. TlpenomreHue CBETA.

5. OnTHYecKuil CBETOBO.

6. Xoj Jiyde# B COGHpPArOLICH JIHH3E.

7. XoJ myden B paccenaammeﬁ JIAH3E.

8. [Tonyuenue u300paKeHAH C OMOTIBIO JIMH3.

9. TTpurumn AeficTBUA QoTOANIApaTa, MUKPOCKOTA 1 TeJIecKoIa.

10. Moens riasa.

11. Paznoxenue Oenoro ¢seTa B CIEKTP.

12. TTosygerue 6emoro cBeTa PU CIIOXKEHUH CBCTA PasHbIX [IBETOB.

JTaGopamopHbie paoontbl U ORbLMGL.

1 HWccrnenoBanue 3aBUCHMOCTH yIJla OTPaKeHMs CBETOBOTO jgy4a OT yTria
T1aCHHS.



2. V3yueHue XapaKTepHCTHK F300paKeHKs TIpeJMeTa B IIOCKOM 3epKale.

3. VccnenoBaHue 3aBHCHMOCTH yIJIa TPENOMICHH s CBETOBOrO jIyHa OT yIJa
[ajeHnsl Ha FPaHnLe «BO3JyX—CTEKION.

4. Tlomyuenue n300paXeHuit ¢ IOMOIIBIO coOMparoLIel JTUH3BL

5. Omnpejenenne GOKYCHOTO pacCTOSHUA H ONTUYECKON CHITBI COOMPAIOIIEH
JIVH3BI.

6. OIBITHI TIO PA3/IOKEHHIO OENOTo CBETa B CIEKTP.

OmbITHl 110 BOCIPHITHIO LBETA [PEJAMETOB IIPH HX HaOMIOIeHUH Yepes
BETOBbIE (PUIBTPHL

Paznen 12. KBanTOBbIE ABJCHHA,

Ompitel Pesepdopaa ¥ IIaHeTapHas MOJCHIB aTOMa. Moznens atroma bopa.
VciryckaHue 1 MOTJIOIEHNE CBETa aTOMOM. KBanThl. JInHEHYaThIe CTICKTPHI.

PajmMoakTHBHOCTL. Anbba-, 0eTa- ¥ raMma-usIydCHus. Crpoenne aTOMHOI'O
sapa. HykioHHas MOJEIb aTOMHOIO  SApa. Wzortombl.  PanproakTHBHBIC
npespaiienys. [lepron noypacraza aTOMHBIX S1CP.

SlmepHBIe PEAKLMH. 3aKOHBI COXPAHEHUS 3aps/I0BOTO X MacCOBOTO HHCell.
DHeprusi CBsi3M ATOMHBLIX AIEP. CBS3b MACChl M JHEpruu. Peakiud CHHTE3a H
nenerwa suep. Vicrounuky sHepriu ConHua u 3BE3I.

AnepHast oHepreTHka. JleHCTBHS pazvoaKTHBHBIX W3y9eHAH Ha JKUBBIC
OpraHu3MBL

[emoncmpauuiui.

1. CHeKTphl H3Iy9eHuUs ¥ ITOTIOIICHHS.

2. CHeKxTpsl pa3IMuHBIX I'a30B.

3. CnexTtp BOHOpOIA.

4. Habmoznenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTuMKa MOHU3UPYIOMHKX U3JTydeHHUH.

6. PerucTpalus M3Iy4eHUs IPAPOIHBIX MUHEPAIOB I TIPOIYKTOB.

JladopamopHsie padomol U ORbIHILL.

1. Ha6oIeHde CIUIOMIHBIX A THHSHYATEIX CIIEKTPOB U3y qCHNA.

5. VcciefoBaHie TPEKOB: M3MEpeHHe SHEPruHl HacTHIBL 10 TOPMO3HOMY

myTH (1o hotorpaduim).

3. Vi3sMepeHue pajuoaKTHBHOIO (OHa.

[oBTOPHTEIbHO-0000 A IHE MOAYIb.

TToBTOpUTENbHO--0000MAFOMIHE MOIYIIE IIPEHASHACH UL CHCTeMaTH3alnH
1 0GOOIIeHMS  [PEIMETHOTO  COIEpKaHus M OIbITa JIeATeIbHOCTH,
IpHOBPETEHHOIO TIPY KU3YIEHHH BCETO Kypea (hU3UKH, @ TAKKe /Ul [IOArOTOBKH K
OCHOBHOMY TrOCYZapcTBEHHOMY 3K3aMeHy IO dusuke A oOywaromuxesd,
BBIOpABIIMX 3TOT Y4€OHBIH MPEeaMET.



[Tpu M3ydeHWH TAHHOTO MOJYJIA peanusyloTes i CUCTEMATU3UPYIOTCsl BUIbI
/[eSTeNBHOCTH, HA OCHOBE KOTOPBIX 00CSCIICUHBACTCS JOCTHEHAC [peMETHBIX U
MeTalpe[IMEeTHEIX  TUI@HUPYEMBIX  Pe3ylbTaToB oOyuenHus, (OPMHUPYETCA
eCTECTBEHHOHAYYHAs TPaMOTHOCTB: OCBOCHHE HayHHBIX METONOB MCCIEN0BaHHUA
gBJIEHW TPUPOIbl W TEXHUKH, OBJIAJCHHC YMEHHAMH 00BACHATh (PU3MUCCKHUE
gBNeHus, [pYMeHss TOIydYeHHbIC 3HAHHA, pelars 3ajaid, B TOM qUCIIe
KauecTBEHHBIE U 3KCIIEPAMEHTAIIPHBIE.

[IpMHIMIMAIBHO IeATENBHOCTHBIH XapakIep NatHHoro pasziena peanu3yeTcs
3a CYST TOTO, 9TO OOYYaroIIMecs BBITIONHSOT 3ajlaHusi, B KOTOPHIX HM
[peAsIaraeTcs:

Ha OCHOBE MONYHeHHBIX 3HAHHM paclo3HaBaTh W HAy9HO 00BACHATD
bu3uYecKre SBICHUA B OKpYIKaroIIeH MPUpOJIe 1 [IOBCETHEBHOW JKU3HH;

HCTIONB30BATh HAYIHBIC METObI HCCIIENIOBAHMUS (PU3UHYECKIX ABJICHUM, B TOM
YHCe JUTA TIPOBEPKH THIIOTE3 M TOJTYYeHMs TeOPETHIECKUX BBIBONIOB,

OGBSICHATh HaydHble OCHOBBI HamboIee BaKHBIX MOCTHKEHAH COBPEMEHHBIX
TeXHONOTUH, HAPUMep, ITPAKTAIECKOT0 ACTIONb30BARMSA PasIIMIHAEIX HCTOYHUKOB
SHEpryd Ha OCHOBE 3aKOHA IPEBPAIleHUI i COXPAHEHUS BCCX W3BECTHBIX BH/IOB
SHEPTHUH.

[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHMS TIPOTPAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBILErO OBPA30BAHHA
3ydenne GU3MKH HA YPOBHE OCHOBHOIO obrero obpa3zoBaHUs HaIpPaBICHO
HA OCTHKEHHUE THIHOCTHBIX, METAIIPEIMETHBIX U IIPEIMCETHBIX o0OpaszoBaTeIbHbIX
pe3yJIbTaToOB.
B pesynprare A3y4eHUA hU3UKA HA YPOBHE OCHOBHOTO ob1rero 00pasoBaHus
y o6yuarormerocs GyayT cGOPMUPOBAHBI CIIEYIOIIHC JTMYHOCTHEIE Pe3y/IbTaThl B
JacTH:

o 1) NaTPpHOTHYECKOIr0 BOCIIUTAHHS:

e — IpOABJCHHE HHTepeca K HCTOpUM H COBPEMEHHOMY COCTOSHHIO
poccuiickoi Gu3uIecKor HayKH,

¢ — [[EHHOCTHOE OTHOIIEHHE K JOCTUXCHUIM POCCHHCKHX yUYEHBIX-
-(DU3UKOB,;

¢ 2) rpakIaAHCKOro0 H XyXOBHO-HPABCTBEHHOTO BOCHHTAHHSA:

+ — LOTOBHOCTb K AKTHBHOMY YYACTHIO B OOCYXICHWH 0011ecTBEHHO
RHAUMMBIX M JTHIECKHX MpoGIeM, CBA3aHHBIX C IPAaKTHICCKIM [IpPHMEHECHUEM
MOCTUHEHU N QU3HKH,

. —  OCO3HAHHE BAKHOCTH  MOpPAIBHO--3THYECKHX — TPHHLHIOB B
NesTelbHOCTH yIE€HOI0;

¢ 3)3CcTETHYECKOI0 BOCTTHTAHMSA:



o — BOCIPHSTHE OCTETHYCCKHX  KaueCTB (usmyeckod Hayku: €€
FAPMOHMYHOTO TOCTPOEHMSI, CTPOTOCTH, TOMHOCTH, JIAKOHUYHOCTH,

¢ 4) eHHOCTH HAY4YHOTr'0 NO3HAHHH!

. — OCO3HAHME I[EHHOCTH (hM3MYECcKOoil HAayKH KaK MOIIHOTO HHCTPYMEHTA
[O3HAHHS MHUpPA, OCHOBBI Pa3BUTH TEeXHOJNOTHH, BaKHEHIIeH COCTaBIMIONIEH
KyJBTYPBI;

¥ = pa3BUTHE Hay4JHOI 110003HATENBHOCTH, HHTEepeca K
HCCIIeI0BATENbCKOM IeATEIEHOCTH,

e 5) copmMupoBaHHS KYJIbTypbl 310pOBbi H SMOLHOHAJIBLHOTI0
fJaronoay4Hs:

e — OcO3HALFE ICHHOCTH Oe30omacHoro obpasza XH3HM B COBPEMCHHOM
TEXHOJOTHIECKOM MHUpe, BaXXHOCTH [paBUIL Oe30macHOTO IIOBEIEeHHs Ha
TpaHCIOpTe, Ha JOpOrax, ¢ OJIEKTPAYECKMM W TCILIOBBIM 00OpyOBaHHEM B
JIOMAILIHUX YCIIOBHAX]

e — c)OPMHPOBAHHOCTH HABBIKA PEQIEKCUM, IPU3HAHNAC CBOCTO mmpaBa Ha
OIIMOKY M TAKOTro e IIpaBa y Apyroro 4eJoBeKa,

e 6) TPY10BOr0 BOCIIHTAHHSI:

¢ — aKTUBHOE y4acTHe B PelIeHHH IMPaKTHYeCKUX 3a/ad (B paMKaxX CeMbH,
oOpa3oBaTelbHON OpraHu3aliy, ropod, Kpasi) TEXHOJIOTMYECKOH H COIMATBHON
HAIIPABIEHHOCTH, TPEOYIOUIMX B TOM TUCIIE 1 QU3UUECKUX 3HAHUH,

o — WHTEpEC K TNPaKTHIECKOMY H3yHICHHUIO npodeccui, CBA3aHHBIX C
dbuznKon;

o 7) 3KOJIOrHY€CKOr0 BOCTIUTAHHUS:

e — OpUEHTAIWA HA IPHMEHEHHE PU3UIECKUX IHAHWM I pelIeHuA 3a1a1 B
067acTA OKpYXKAIOIIeH Cpedbl, IUIAHUPOBAHUS TMOCTYIIKOB M OLEHKH HX
BO3MOJKHBIX TIOCIISACTBH AJIA OKPY KAIOIIeH Cpe/ibl;

e — OCO3HaHMe INI00ANBHOro XapakTepa 3KOJNOTHYECKMX npobieM U MyTeH
UX pelleHus;

o 8) ajanTaldd K H3MEHSIOIIHMCS YCJIOBHEM  CONMAJNBHOH H
NPUPOIHON CPebI:

« — 10TpeGHOCTh BO B3AaUMOMCHCTBHM IIPY BBIINOJIHCHUH ACCIIeIOBAHUH H
MPOEKTOR (PH3UUECKON HANPABICHHOCTH, OTKPBITOCTH OTIBITY ¥ 3SHAHKAM JPYTHX;

« — MOBBIIIEHAE YPOBHS CBOEGH KOMIETEHTHOCTH HEPE3 [PaKTHIECKYTO
IeATEIBHOCTE;
« — morpeGHOCT, B (QOPMHUPOBAHMU HOBBIX 3HaHMH, B TOM JHCIIE

(hopMyITHPOBATE UJIEH, IOHATHS, TUTIOTE3BI O (hu3HIeCKHX 00beKTax 1 ABICHHAX,
. — oco3HaHHe NepUIUTOB COOCTBEHHBIX 3HaHUE M KOMIIETEHTHOCTEH B
0651acTH PUBUKH,



o — IIAHWPOBAHME CBOCTO PA3BUTHA B IIPHOOPETEeHUH HOBBIX pu3nIECKUX
3HAHUM;

e — CTpeMJIeHME aHANU3UPOBATH W BBLABIATH B3aMMOCBSA3U IIPUPOJIBI,
0BIIIeCTBA U SKOHOMUKH, B TOM HYHCJIE C UCITOIB30BAHNEM QU3NIECKUX 3HAHUH;

« — OLIEHKA CBOMX feiicTBHI ¢ y4&TOM BIMAHMA Ha OKPYXKAIOUILYIO cpeny,
BO3MOYKHBIX TTT00AIBHBIX TIOCHEICTBUM.

METANPEIMETHLIE PE3YJIbTATBI
B pesynsraTe OCBOCHHA MNPOTPaMMBL TIO ¢usuke Ha ypOBHE OCHOBHOIO
06111ero 06pasoBaHug y 00y9aromerocs OymyT chOpPMUPOBAHBI METANPEAMETHbIC
pe3y/ibTaThl, BKIFOYAOIIAC TO3HABATSILHEIE yHUBepCcalbHble y4eOHbIS TeHCTBHA,
KOMMYHUKaTHBHbIC — YHHBEPCAJIbHBIC yuebuble  JIEHCTBHS,  PEryJATHBHBIC
YHUBEPCAIbHBIC y4yeOHbIEe IEHCTBHUS.

[lo3naBaTebHble YHHBEpPCAAbHbIe y4eOHbIC AeHCTBHS
BazoBbie Jioruyeckue el cTBHI:

¢ BRISBJIATE ¥ XapaKTepH30BaTh CYIISCTBEHHBIC IIPU3HAKH 00BEKTOB
(stBIIEHMI);

s yCTAHABIIMBATH CYILECTBEHHBIN [TPHU3HAK KJIacCH(QUKAIUA, OCHOBaHMA UL
000011IeH!s U CPaBHEHHU;

o BBISBIISITH 3AKOHOMEPHOCTH B TIPOTHBOPEYHA B PACCMATPUBACMbIX daxrax,
JMaHHBIX U HAOMIOTEHUAX, OTHOCSIIMXCS K GU3NIECKUM SBICHUAM,

o BEISIBJISITD [IPMYHHHO--CIIG/ICTBEHHBIE CBA3H MPH HM3YICHHH buzHIECKUX
gBTEHMM # IPOIECCOB, [CNaTh BBEIBOABI C HCHOIL30BAHHCM JIEeOyKTUBHBIX H
WHTYKTHBHBIX YMO3aK/IIOUeHNH,  BBIABAraTe  [UIOTE3Bl O B3aMMOCBI3AX
(bU3MUECKUX BEITHIHH,

e CAMOCTOATEIHHO BEIOMPATH CII0CO0 pelieHHs yueOHOH (Qu3IIecKon 3a1a4u
(cpaBHEHHE HECKOJIBKHX BapUaHTOB pereHus, BBIOOp HanboJee TMOAXOAAMIETO C
yUETOM CaMOCTOATENBHO BBI/IEICHHBIX KPUTEPUEB).

BazoBble HecJeA0BaTeIbCKHE NefCTBHSA !

¢ ICIIOJB30BATE BOIIPOCHI KaK JCCIIENI0BATEIbCKAY HHCTPYMEHT MTO3HAHWA,

« IPOBOUTE T10 CAMOCTOSITENIFHO COCTABIICHHOMY [TaHy OIBIT, HECIOXKHBINA
Gu3MUECKHUI OKCIIEPUMEHT, HeBOoIBIIOe ecaeloBaHre GU3HIECKOTo ABIECHNS,

¢ OLGHMBATE HA NPAMEHMMOCTb X JI0CTOBEPHOCTE HHpOpMAITHIO,
[TONy<eHHYIO B X0/ie HCCIIeIOBaHMs UIIU SKCIICPUMCHTE,

 CAMOCTOSTENNEHO (POPMYIIMPOBATH 06061eHns] ¥ BEIBOJIBI 10 Pe3ylbTaTaM
TpOBEIEHHOTO HAOIOIeHNs, OIbITa, HCCIIeI0BaHus;

« IPOTHOZHPOBATh ~ BO3MOKHOC nanpHeiiTee  pasBuTHe  (QUIMUCCKHX
MpOIECCOB, @ TAKXKE BBIABUIATH [pe/IIoNoXKeHHs 00 WX pPasBUTHA B HOBBIX
YCIIOBHUSIX ¥ KOHTEKCTaX.



PaGoTa ¢ uapopmanmei: :

¢ IPUMEHSTh PA3IAYHbIC MCTOMBI, HHCTPYMEHTBI 1 3aIPOCHL NP TIOMCKE K
oTOOpe HHPOPMALIIY WX JAHHBIX C y4ETOM TPETIoKEHHON yIeOHON puznuecKoi
33714,

» AHATM3MPOBaTh, CHCTEMATH3UPOBATh W HHTEPIPETHPOBATH uHGbOPMALATO
pazIMUHEIX BUJIOB M GOpM IPECTaBICHIS;

o CAMOCTOSTEIbHO  BHIOMpATh  ONTHMAalbHYI0 (opMy  MpeICTaBICHIA
yHGOpMAIMM W MIITIOCTPAPOBATh PEIIaeMbIe 3a/ath HECIIOXHBIMA CXEMaMH,
JMarpaMMamMi, MHOM rpaguKol 1 uX KOMOMHALUIMHU.

KoMMyHHKATHBHbIE YHHBEPCAILHBIC yueOHbIe 1eH CTBHSA:

eB xoze 0obOCyXmeHus ydeOHOro maTepuaia, pe3ylbTaroB 1a00paTOPHLIX
paboT M IPOEKTOB 3aJapaTb BOMPOCHI IO cymectBy 00CYKIaeMOW TEMbI H
BRICKA3bIBATh WM/ICH, HaleTeHHBIe Ha pelleHue 3a1adn M nozepKaHue
6IaroKenaTeTbHOCTH O0IICH S,

« COLOCTABITh CBOM CYXIEHHS C CYXKACHHSIMH JPYTHX yHacTHHKOB
nasiora, oOOHapy)KMBaTh Pa3Iudne U CXOACTBO MTO3UITHH;

» BBIPAXKATh CBOIO TOUKY 3PEHMS B yCTHBIX M HCHMCHHBIX TEKCTax;

e [IyOIHEHO TIPEACTABIATE Pe3y/IbTaThl BhIMOIHCHHOTO QU3HISCKOrO OIBITA
(sKCIIEpUMEHTa, UCCIIeI0Ba NS, POeKTa),

o IOHAMATh ¥ UCIIOIB30BATh IPEUMYIICCTBA KOMAH/HOH ¥ MHANBUIYaIBHON
paGoThl IpU PeLICHUH KOHKPETHOM (U311eCKOn poOIeMBI,

o MPUHYUMATE LIeIH COBMECTHOM NEATCIBbHOCTH, OpraHu30BHIBATE JEHCTBUS
Mo eé MOCTHIKEHHWIO: paclpelelsTh POJH, o6Cy)KIaTh IPOLECCH U pe3yJbTaTbl
COBMECTHOH paboTEl, 06061aTh MHEHHS HECKOIBKMX JIFOACH;

« BLITIOJIHSATD CBOIO YACTH paboThl, JOCTHTaA KaueCTBEHHOrO PesynbTara 1o
cBOGMy HANPABIEHMIO M KOOPIMHHpPYSH CBOH JefcTBHA C JAPYTMMH 4JICHAMH
KOMaH/JIbI;

e OIIEHUBATh KAUEeCTBO CBOCIO BKJANd B oOIIMil TMPOIYKT 110 KPUTEPHAM,
caMoCTOSTeNbHO chopMyIMPOBaHHBIM yIaCTHHKAMH B3aUMO/IeHCTBYSL.

PeryasTuBHBI¢ YHHBEpCAILHBIE yueOHble e CTBUS

CamoopraHusanus:

o BLISIRJISATE IIPOOJIEMbl B KH3HEHHBIX U ygeOHBIX CUTYyalHuax, TpeOyIOLIHX
JjIs pelleHus (U3nHecKuX 3HAHHH,

» ODUEHTHPOBATBCA B PA3IUUHBIX Momxonax [PUHSTHA  PeIIeHHH
(MHAWBHYaIbHOE, IPUHATAE PEIICHAS B rpyIe, IpuHsATHE peIeHHH TPYIIoi);

e CAMOCTOSTENHHO COCTABNIATh alTrOPUTM PEIICHIA duzrIecKOr 3a1a4n UK
lAHA WMCCIEIOBAHHS C YYETOM HMEKOIIMXCA Pecypcos  H cODCTBEHHBIX
BO3MOKHOCTE}, apryMeHTHPOBATH Mpe/iaracMbIc BapHaHTHI pEILICHU;



e 7I€7TaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3@ PEIICHHE.

CaMOKOHTPO/Tb, SMOIHOHAIbHBLIH HHTEVIEKT:

» 1aBATH aJICKBATHYIO OIIEHKY CHTYalluH ¥ IpejIaraTh Iat e N3MEHEHHS,

¢ OOBACHSATH  TPAYMHBI  JOCTHIKEHHS (HeIOCTIDKEHMS) ~ pe3yJIbTaToB
JlesITeBHOCTH, aBaTh OLEHKY IIPHOOPETEHHOMY OTIBITY;

o BHOCHTH KOPPEKTHBBI B ACATEIHHOCTE (B TOM HHCIC B XOX BBITIOTHEHIA
(dU3AUECKOTO WCCIeI0BaHMA HIIH IIpOeKTa) HA OCHOBE HOBBIX OOCTOATEILCTS,
U3MEHHUBIINXCS CUTyalluH, yCTaHOBICHHBIX OIIMGOK, BOBHUKIIKX TPYAHOCTEH;

e OIICHMBATH COOTBETCTBHE pe3ysbTaTa eI 1 yCIOBUAM,

o CTABATH cebs Ha MECTO APYTOro 4el0BeKa B XOZIE Cropa Wi INCKyCCHn Ha
HAYYHYIO TeMY, IOHUMATh MOTHBbI, HAMEPEHHS 1 JIOTUKY JpYyTOro;

e IPM3HABATh CBOE 1PaBO Ha omMoOKy NPy pelleHuy uU3nIecKux 3a1at Wi
B yTREPKICHISIX HA HAy4HBIC TEMBI X TAKOE XK€ [IPABO IpyToro.

MPEJMETHBIE PE3YJIbTATHI

K komiy oOydeHds B 7 Kjacce MPEIMCTHbIC PE3YJIBTATRI Ha 0a30BOM
yPOBHE JIOJIKHBI OTPaXKATh CHOPMUPOBAHHOCTE ¥ 00y4aroIMXcs yMEHHH!

e HCIIONB30BATh  TOHSTHS:  (QU3MYeCKMe W XWMHAYCCKHe  IBJICHHA,
HaGMIONCHAES, YKCIIePHMEHT, MOJIelb, TAIOTE3a, SAMHULIBL (QU3MIECKUX BEINYHMH,
ATOM, MOJIGKyna, arperaTHble COCTOSHUS — BEIICCTBA (TBépHOE, IKHIKOE,
razoobpasHoe), MeXaHW4YecKoe IBHKCHHC (paBHOMEpHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEHHOE), TPASKTOPHS, PaBHOICHUCTBYOLIAA CHIa, nedopmanus (yrnpyras,
[IaCTHYECKAs ), HeBECOMOCTh, COOOIIAIOIIMECs COCY BT,

e pa3aM4aTh SBICHUS (madpysusi, TemmoBoe ABHKEHWE HACTHIL BEIICCTH,
paBHOMEPHOE JIBIKEHHE, HEPABHOMEPHOC JIBHYKCHHE, HHEPLAS, B3aUMO/ICHCTBUE
Tell, paBHOBecHE TBEPIABIX Tell C 3aKpEIUIEHHON OCBIO BpalleHus, Hepeiatia
JaBJeHHs TBEPHABIMH TelaMu, XKHIKOCTAMU M Ta3aMH, arMocepHOe J1aBJIEHHE,
[IaBaHWe Tell, IpeBpalleHus MEXaHWYECKONW OHEpPrHU) [0 OIMACAHWMIO KX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JeMOHCTPHUPYIOINX 1aHHOC
(puzHIecKoe SBICHUE;

e PACMO3HABATH  [POSBICHHE — H3YUCHHEIX hU3AUECKUX  ABICHUH B
OKPYIKarollleM MHpe, B TOM HHCIC u3MdecKre SBICHMA B MPUPOAC: HMPUMCPBI
ABMDKEHUS C pa3jIM4yHBIMA CKOPOCTAMH B SKHABOIl ¥ HEXUBOU TPHPOLE, NCHCTBHE
CHUIBI TPEHWS B NMPUPOJIE ¥ TEXHUKE, BIHAHKC atMoc(hepHOro HaBieHusA Ha KHBOH
OpraHu3M, [JIaBaHKE pbi6, pBYArd B Telle UeloBeKa, HpH STOM [IEPEeBOAUTH
MpaKTHYECKYIO 3a1aiy B yae6GHyi0, BBIAENSTh CyLICCTBCHHBIC CBOMCTBA
(pu3HaKH) GUMUECKAX ABICHUH;

e OTIMCHIBATH M3YyUCHHBIE CBOUCTBA TEI U (u3MUecKre ABJICHIA, UCTIONB3Ys
dbuzdecKue BEITHIHHBL (Macca, OOBEM, IUIOTHOCTD BCHIECTE, BpeMs, IyTh,
CKOPOCTb, CPEIHAA CKOPOCTh, CHIa yNpYyrocTH, cwiia TSDKEeCTH, Bec Tena, cuna



TpeHus, JaBneHue (TBEPIOro Teia, KHAKOCTH, rasa), BBITJIKHBAOIas CHIA,
MexaHuueckas paboTa, MOIIHOCTD, IUIEHO CHIbI, MOMEHT CHIEL KO3(QPUIUEHT
[MOJIe3HOrO JIeHCTBYS MEXaHM3MOB, KHHETHYecKas U MOTCHIHATbHAS SHEPrus), Mpu
OTIUCAHHUK TIPABUIBHO TPAKTOBATH H3UUeCKH CMBICI UCIONB3YyEMBIX BEIMYHH,
ux O00O3HAUEHWS W EOMHHUIGI (QU3HYECKUX BEIHYHH, HAXOIHUThH hopmysL,
CBSI3LIBAIONIAE JAHHYIO QU3MYECKYIO BETHIMHY ¢ APYTMMH BEJIMYMHAMM, CTPOUTR
rpadHKy U3y4eHHBIX saBrCcUMOCTEH QU3NISCKUX BEJIMIHH;

e XapaKkTepU30BaTh CBOHCTBA Te, duspdeckue SBICHUS U TIPOLECCDI
HCIIONE3YS TIpaBuiia CIOKEHMSA CHIL (BOmb OAHOW IpAMOif), 3akoH ['yKa, 3aKOH
[Mackans, 3akoH ApxuMmela, NPaBHIO PaBHOBECHI phlHara (6oka), «30510TOC
IPABUJIO» MEXaHWKH, 3aKOH COXpaHCHHA MeXaHWUeCcKOM 3Hepruu, Npu 3TOM
JaBaTh CIOBECHYI0 (JOPMYJMPOBKY 3aKOHA M 3alMCBIBATE €TO MaTeMaTH9eCcKoe
BBIPAXKEHME;

¢ OOBSICHATH (HH3MYECKHE ABICHHS, TIPOLECCHL A CBOMCTBa TEI, B TOM HHCIIC
M B KOHTEKCTE CHTYalldil MPaKTHKO-OPMEHTHPOBAHHOIO XapaKTepa. BBLAB/IATD
TIPUYUHHO--CIIEICTBEHHBIE CBA3H, CTPOUTE oOBsicHeHHE U3 1—2 JTOTMYECKUX 1Iaros
¢ omopoii Ha 1-2 H3y4eHHBIX CBOHCTBA hu3nUeCKIX ABTEHUH, QUMHEECKNX 3aKOHA
AN 3aKOHOMEPHOCTH;

epemiath pacy€THBIC 3a/aud B 1—2 ne¥icTBHUs, WCIONB3Yys 3aKOHBI H
(GopMyIIbl, CBsA3BIBAIOIIME (u3MUeCKUe BEITMYMHBI: Ha OCHOBC aHAJIM3a yCIIOBUS
3aa9d 3aMpchIBaTh KPATKOEe YCIIOBHE, MOJACTABIATH uspyecKre BENUYHHBI B
OPMyJIBl ¥ IPOBOJUTE PACUETHI, HAXOMUTH CTPABOTHEIC NlaHHEIe, HEOOXOIUMEBIe
[ns pelleHHs 3ajad, OLEHWBAThH PEATHUCTHIHOCTD [ONTydeHHON (HU3NIECKON
BEJTUIHHBI,

e pACIO3HaBATh IMpPOGIEMEl, KOTOpBIC MOMKHO pELIMTH [PH  IIOMOIIH
QU3MUECKUK METOMIOB, B OMMCAHWM HCCICIOBAHHA BBIJIEATE [IPOBEPIEMOe
IpeAnoNioxKeHre (TUNoTesy), pasimdarb ¥ MHTEPIPETHPOBATE TIOTYYCHHBIH
pe3ynbTaT, HaXO[UTh OIIMGKH B XOJIE OIbITa, AS/aTh BEIBOIBI [10 €T0 pe3ylIpTaTaM;

« IDOBOJUTH  OMBITBHI  TIO HAGIONEHNI0  (PU3MYECKHK  SBJIEHHMA WK
(HU3UIECKUX CBOMCTB TeEIL: hopMyTupoBaTh TpOBepsieMble PEIONOKCHEL,
cobHpaTh YCTaHOBKY U3 PEUI0KEHHOIO 0Gopy10BaHNA, 3aMCEIBATE X0/ OIbITA A
bopMyIHpPOBATH BEIBO/IBI;

e BRITOJIHATE MpAMbIE H3MEPEHHs PacCTOSHMSA, BPEMCHH, Macchl Tela,
0OBEMa, CHJIBl M TeMIepaTypbl ¢ HCIOIb30BaHUEM AHATIOrOBBIX ¥ IH(POBBIX
npubGOpPOB, 3alMCHIBATE NOKa3aHUA npubOpoB ¢ YyIETOM 3a/1aHHON abCOIFOTHOM
TIOrPEIIHOCTH U3MEPCHNN;

o TPOBOJIMTH MCCIEIOBAHNE 3aBUCHMOCTH onHOM (HU3MIECKOH BETUIHHEL OT
IpyTO# C MCMONb30BAHUEM HPAMBIX y3MepeHnit (3aBUCHMOCTH Iy TH paBHOMEPHO
IBUKYILIETOCs Tela OT BPeMEHH JBIDKSHMS Teild, CWIBl TPEHHs CKOJIBKEHHS OT



Beca Tena, KayecTsa 06pabOTKI IOBEPXHOCTEH Tell M HE3aBUCUMOCTH CHIIBI TPEHHA
OT IUIOMIA/M COMPHKOCHOBEHKS TeJ, CHJIBI YIPYTOCTH OT yIUIMHCHMS TPYXKHHBL
BLITAIKUBAIONIEH chlBl OT 00BbEMa MOrpyKEHHONW YacTH Tela W OT IUIOTHOCTH
JKUIKOCTH, €€ HEe3aBHCHMOCTH OT IUIOTHOCTH TeJa, OT rTyGUHBL, Ha KOTOPYIO
TIOrPY’KeHO Tell0, YCIOBHUH IIaBaHus Tell, YCIIOBHIM paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B ILJAHUPOBAHHH y4eOHOrO HCCIIEOBAHUS, COOMPATh YCTAHOBKY H
BLITIONHATE ~ W3MEPEHMs, CHEAys IPeNIOKEHHOMY  ILIaHy, duKcHpoBaTh
pesyJIbTaThl  MOMYYEHHOH —3ABMCHMOCTH Gu3MUECKUX BEJMYMH B BHIC
MpeUIOKEHHBIX —Tabmul M rpaUKOB, JenaTh BBIBOABI MO  pesyipTataM
HCCTIe/I0BAHMA,

e IPOBOJUTE KOCBEHHbBIC H3MEPEHH du3uuecKux BenuuMH (IIOTHOCTD
BellecTBA JKAAKOCTH M TBEPAOTO TeJa, CHia TPEHHS CKOJIbKCHMUA, NaBlIeHNC
BO3/lyXa, BBITAIKMBAIONIAs CHIA, NEHCTBYHOIIAL Ha NOrpyXkEHHOE B JKHIKOCTH
Teno, KO3(GOHIMEHT MONE3HOrO NeHCTBHS MPOCTHIX MEXaHHU3MOB), CIEayd
NMPEJUIOKEHHOX ~ MHCTPYKLMH:  TIPH  BBIIOTHEHMM W3MepeHui  cobmparth
YKCIIEPHMEHTAIBHYIO YCTAHOBKY U BBIYUCILITE 3HAUEHHC WCKOMOM BEITMYNHBL,

o COOJIIONATH MpaBUiia TEXHUKH 0e3011acHOCTH IPH paboTe ¢ 1a00paTOPHEIM
000OpyI0BaHUEM;

e YKa3BIBaTh IIPUHIMIEL JEHCTBUS npubOpOB ¥ TEXHHYECKAX YCTPOUCTB:
BeChl, TEPMOMETp, IMHAMOMETp, COOOIIAIOIIMECs COCYHbI, OapomeTp, pBIYArl,
[TOIBHKHEIN U HEIMOIBM)KHEIN OJIOK, HAKIIOHHAs TIOCKOCTD;

o XapaKTepH30BaTh IPWHIMIBL  JIEHCTBHA — M3YHCHHBIX npuboOpoB U
TEXHHUECKHUX YCTPOHCTB C OMOPOH Ha MX OMHCAHHA (B TOM 4HcCIe: TIOAUITHUKA,
YCTPOHCTBO BOJONPOBO/IA, THIPABIAYECKUH TIpEcC, MaHOMETP, BBICOTOMED,
[OPIIHEBOM HACOC, apeoMeTp), MCMOJbB3Yys 3HAHUA O cBoiicTBax (pU3HUECKUX
SBJICHUN U Heo6XoauMble HU3MIECKHE 3aKOHBI M 3aKOHOMCPHOCTH;

o IPHBOJWTE  NPUMEPHl  (HAXOIHUTH pHGOpMATIHI0 O  TIPUMEpaXx)
IPAKTHYECKOr0 MCIIONb30BAHMS QU3MUECKUX 3HAHMH B MOBCEJHEBHOM JKU3HU JUIA
obecrieuens 0e30MacHOCTH IpH OOpallieHHH C npuOOpaMH M TEXHUYECKUMH
yCTPOMCTBAMH, COXPAaHEHHUA 310pOBbA H COONIONIEHUS HOPM OKOJIOTMYECKOro
[IOBEIEHNS B OKPYKAIOIIEH Cpesie;

e OCYILIECTBIISITH  OTOOpP  HMCTOYHHKOB unopmarmn B MHTEpHETE B
COOTBETCTBIM C 3aIaHHBIM TIONCKOBBIM 3aIPOCOM, Ha OCHOBE MMEFOLINXC 3HaHUH
W [yTEM CpaBHEHHs Pa3iA4HBIX HCTOIHHWKOB BBIACIATH uH(popMaImo, KOTopas
JBIISIETCS POTUBOPEIMBOH AIH MOKET OBITH HEJOCTOBEPHOM;

« HCTIOJIB30BATH MK BBIOTHEHAN YJeOHbIX 3alaHui Hay4HO--IIOMYJAPHYIO
nATepaTypy GU3NYECKOTO COLSPIXKAHMS, CIPABOTHEIC MAaTepUaibl, Pecypehl CeTH
WnTepHeT, BajeTh NPHEMAaMH KOHCIEKTHPOBAHWA TCKCTd, peodpa3oBaHusl
WHGOPMALIHU U3 OIHOM 3HAKOBOW CHCTEMEL B IPYTYIO;



e CO371aBaTh COOCTBEHHBIEC KpaTKue NMUCBEMEHHBIC W YCTHBIE COOOIICHHS Ha
oCHOBE 2—3 MCTOYHMKOB HHGMOPMAIMH (U3MUECKOTO COAEPXaHwWs, B TOM HHCIC
[IyGIAYHO JeaTh KpaTKhe COOOMIeHHs O pesyibTaTax TMPOEKTOB KM Y4eOHbIX
yccilel0BaHuid, IIpH 3TOM IPaMOTHO HCIIONL30BATE N3y4eHHbIM TOHATHHMHbIH
armapar Kypca GusuKH, CONPOBOXK/ATE BhICTYILIEHNE Npe3eHTalHen;

o [IPH BBIOJHCHNH YYeOHBIX IIPOEKTOB U |cclieJOBaHUM pacipeaeaTh
0GS3aHHOCTH B TPYIIE B COOTBETCTBHHM C MOCTABICHHBIMHA 3a1a1aMi, CICINTD 34
BEITIOJIHEHMEM TUIaHA JCHCTBUM, @JeKBaTHO OLCHUBATH coOcTBEHHBIH BKIAJ B
NesTeNbHOCTh TPYIIbI, BLICTpauBaTh KOMMYHUKATHBHOC B3aMMOJICICTBHE,
YUUTHIBasL MHEHHE OKPYKAIOLUIHX.

K xomuy obydenus B 8 kiacce NPEIMETHBIE PE3yILTATEL Ha 0a3oBOM
YPOBHE TOJDKHBI 0TPaXaTh CHOPMAPOBAHHOCTE Y 06y4arorxcs yMEHHH:

« HCITONB30BATh TOMATHS: MAcca ¥ PasMephl MOJIEKYI, TEIIOBOS JIBIDKEHNC
ATOMOB ¥ MOIEKYJ, arperarHele COCTOSIHUS BEMICCTBA, KpHCTAIIHIECKAS H
amopbHBIe Tela, HACHIIEHHBIA ¥ HeHACHIIEHHBIM Iap, BIAXKHOCTE BO3[yXa,
TeMIiepaTypa, BHYTPEHHsS OHEPIus, TEIUIOBOM JIBHTATENb, dJIEMEHTApPHBIA
JNEKTPHUECKHE 3apsj, 3JeKTpudecKoe IIOJIC, IPOBOAHMKH M UDJIEKTPUKH,
TOCTOSAHHBIHA ANEKTPUIECKAH TOK, MArHUTHOE IIOJIC,

« pa3nuuarh siBJeHUs (TErIOBOE pacIIMpCHHC H cykaTue, TeIorepenaya,
TeruIoBOEe PpABHOBECHE, CMa4yWBaHHE, KaIMIIIAPHEIC SBJIEHHS, MCIIAPEHUE,
KOHJeHcalud, IUIaBIeHue, — KpUCTaIH3alnA (oTBepAeBaHME),  KUIEHHUE,
Teruronepesiaya (TemIonpoBOAHOCTb, KOHBEKIIHA, H3ydYeHHe), DJIeKTpU3alus Tel,
B3AHMOJIEHCTBIE 3aPANIOB, JEHCTBHA ICKTPHIECKOrO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJIefiCTBUE MATHUTOR, JEACTBHE MAarHuTHOTO roJig Ha MPOBOJHHUK C TOKOM,
5NEKTPOMATHUTHAS. MHIYKIHs) IO ONHMCAHHIO HX XapaKkTepHEIX CBOWCTB MU Ha
OCHOBE OIEITOB, JEMOHCTPHPYIOLIAX JaHHOe QH3HYecKoe SBICHNUE,

e PACMO3HABATh  TPOSIBICHAC — H3YHEHHBIX (u3MuecKuX  ABICHUH B
OKpyXKaioIlleM Mupe, B TOM HHCIe hu3MgecKue SBIEHWA B [PUPOJIC:
[OBEPXHOCTHOE HATHKEHMS ¥ KaNWIUIAPHBEIE ABICHUA B [pUpOJie, KPUCTALIBI B
npupozne, uznydenne Conmia, 3aMep3aHHe BOJOEMOB, MOpCKHE Opw3bl,
o6pa3oBaHKie POCH, TyMaHa, AHEsH, CHET4, SNIEKTPUYECKHE SBICHHUS B armocdepe,
5IEKTPUUYECTBO JKABBIX OPTaHM3MOB, MArHHUTHOE MHOJC 3emium, nperid MonocoB,
pONb MarHUTHOTO MOJA VA JKH3HH Ha 3eMye, MOJSpHOE CHAHKE, IPA ITOM
TIepeBOIMTh MPAKTAYCCKYIO 3ajady B yueOHy[0, BBINCIATh CYIICCTBCHHbIC
cBOMcTBa (pU3HAKK) QU3HIECKHUX SIBICHAN;

o ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeI U (usndeckue ABICHIA, HCTIONB3YS
pusnteckue BENTHIHHEL (TemrepaTypa, BHYTPEHHAS OHEPIHd, KOJIHIECTBO
TeIIOTH, Y/eObHAs TEIIOEMKOCTh BELIECTBA, YNEIbHAA TerjuoTa IUIaBIEHUS,
yrelbHAA TEIUIOTa NapooOpasoBaHus, yAC/IbHAA TEIUIOTa CropaHus TOIINBA,



K03 HUIUEHT  TIOJIE3HOTO JeicTBHS TEIUIOBOM  MAaIlMHBI, OTHOCHUTEIbHA
BIAXHOCTH BO3[yXa, OICKTPHYCCKHH 3apaf, CHIa TOKa, MEKTPUIECKOE
HaTpsKeHue, CONMPOTUBICHNS MPOBOIHHKE, YACIBHOE COMPOTHBIIEHNE BELIECTBA,
paboTa M MOIIHOCTE IJJNEKTPHHECCKOTO TOKa), TpHU OIMCAHUM MPABHIBHO
TpaKToBaTh (MBMUECKAN CMBICH HCIONB3YEMBIX BenMYuH, 00O03Ha4YeHUsA M
eIMHULE (U3UHECKMX BENUIMH, HAXOAHTH (OpMyJIEl, CBS3BIBAIOLINE JAHHYIO
(DU3AUECKYIO BEIMYUHY C NPYTMMH BETMHHHAMY, CTPOWTH Tpa(UKU HU3YHCHHBIX
3aBUCUMOCTEN (U3NIECKUX BEITHTHH;

e XapaKTepr30BaTh CBOHCTBA TeI, u3nyecKue SBICHUS U npoueccbl,'
HCIIOJB3YS OCHOBHBIE IOIOKCHHA MOJIEKYJISPHO--KHHETUYECKOH TEOPHH CTPOCHAA
BelecTBa, IPUHIMI CYTEPIOZHIHH MONeH (Ha KauecTBEHHOM YpOBHE), 3aKOH
coXpaHeHUs 3apsia, 3aKoH Oma A5 ydacTKa IenH, 3aKOH Txoyns—Jlenna, 3aK0H
COXpAHEHWs JHEPIUH, NPH 3TOM HAABATh CJIOBECHYIO (GopMyIHPOBKY 3aKOHa H
3aMUCHIBATH €10 MaTEMaTHIEeCKOe BEIPAKEHHUE,

¢ 0OBACHAT (PHU3UUECKHE MPOLECCHl M cROWCTBa Tej, B TOM HHUCIE U B
KOHTEKCTe CHTYalHi IPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBIIBIIATE
NPWYAHHO-CIIEJICTBEHHBIS CBA3H, CTPOUTH 06bsiCHEHNE U3 1—2 JIOTHISCKUX Iaros
¢ omopoit Ha 1-2 H3Y4YEHHBIX cBOMcTBA (DU3WIECKUKX SABNEHHH, (QH3UYECKHX
3aKOHOB FJIM 3aKOHOMEPHOCTEH;

epeliaTe pacuéTHBIC 3a1add B 2-3 geiicTBUA, HCIIONE3Ysl 3aKOHBI U
hopMyIIbl, cBA3bIBalOIMEe (QUINIECKUE BETMIHHBL Ha OCHOBE aHaNu3a yCJIOBUSL
3amauy 3aIUCHIBATh Kparkoe YCIOBHE, BBIABIATE HEIOCTATOK MAHHBIX JUIs
peleHus 3a1a4H, BEIOMPATh 3aKOHb! 1 dopMyIIEL, HEOOXOUMBIE JULT eé pelleHus,
IPOBOIHTH PacuéThl U CPABHUBATE [0JIyICHHOC 3HadYCeHHe (PU3NUECKON BEIUYNHbI
C U3BECTHBIMU JIAHHBIMU;

o pacImo3HaBaTh MpOOJIEMBI, KOTOPBIC MOXKHO peluTs MpH  TIOMOIIA
QH3MYECKUX ~ METOJOB,  HCIIONB3YA onucampe  MCCIENOBAaHWs,  BbIACIATH
TIpoBepsieMoe TIPEATON0KEHNS, OLCHABATE MpaBUIIBHOCTE TIOPS/AKA MPOBEACHHA
HCCIIeIOBaHUS, J1eIaTh BEIBOIBI,

e IPOBOJUTH ~ OIIBITBI  TIO HAGIIONEHMIO  (U3MUECKUX — ABICHHH WM
bu3MUECKUX CBOMCTB Tel (KaruIApHEle SBICHAS, 33aBUCMMOCTH aBJICHHA
BO3yxa OT ero o0béma, TeMIepaTypel, CKOpOCTH IIpollecca OCThIBAHHA H
HarpeBaHds TpW  M3MydeHMM OT  IBeTa W3IyYaolen (roTIoIATOIIEH)
[TOBEPXHOCTH, CKOPOCTh MCTIAPSHUA BOABI OT TeMIepaTypbl KUIKOCTH U IUIOIIAH
eé MOBEPXHOCTH, JJEKTpU3aluA Tel H BRaUMOJIEHCTBYE 3TEKTPUYCCKAX 3apPsA0B,
p3arMOJelicTBie MOCTOSHHBIX MArHMTOB, BH3YyalW3allid MArHUTHBIX TOJIEH
TOCTOSHHBIX MATHWTOB, ACHCTBUS MATHUTHOTO [OJs Ha TPOBOAHHK C TOKOM,
CBOMCTBA 3JEKTPOMArHWTa, CBOWCTBA JJIEKTPONBUTATCIA [IOCTOSIHHOTO TOKA):
dopMymupoBaTh POBEPSIEMBIC peJToNoXKeH s, cobupaTh YCTAaHOBKY M3



[IpeTIOKEHHOr0  000pyLOBaHHsA, OMKCEHIBATE X0/ omplTa U (HOpPMYIHPOBATH
BBIBOJIBL;

« BEITIONHATH TPSAMBIE M3MCPCHUA TEMIICPATYPEI, OTHOCHTEJIFHON BIaXKHOCTH
BO3/yXa, CHJIEI TOKA, HANpPsDKEHHs C HMCIIOIB30BAHMEM AHAJIOrOBLIX NPUOOPOB M
JATYAKOB (PU3MHYECKHX BENHYAH, CPAaBHUBATE PE3yJbTATEI W3MEpPEHNH ¢ YYETOM
3a71aHHOM a0CONMIOTHON ITOTrPELIHOCTH;

e IPOBO/IUTH MCCIEA0BAHNE 3aBHCHMOCTH oHOl (HhU3NYECcKOW BEIUIMHEL OT
JpyToi ¢ HCMOJNb30BAHMEM IPIMBIX u3MepeHui (3aBUCHMOCTh COTPOTHB/ICHHA
TPOBOOHHUKA OT €ro JIHHBI, IUIOMAIH IONEepPeyHOro CeueHus M yACIbHOro
COIIPOTHBIIEHHS! BELIECTBA IIPOBOIHAKA, CHIIBI TOK4, MAYIIEero 4epe3 MPOBOJAHAK,
OT HaNpSHKEHWs Ha TPOBOJHHKE, HCCICNOBAHNC [I0CJIeIOBATEIIBHOTO U
rapasuielibHOro COCIUFCHMH MPOBOJHHUKOB): IUIAHUPOBATH — HCCIICIOBAHHE,
cOBUpaTh YCTAHOBKY M BBIIOMHATH H3MCPCHHUA, CICIY npeIoKEHHOMY ITaHy,
(UKCUPOBaTh PE3yNbTaTh MOMY4IEHHON 3aBUCHMOCTH B BUIIC Tabauil ¥ rpaduKoB,
JleaTh BBIBOBI 10 Pe3yJbTaTaM HCCIIeI0BaHMA,

¢ IDOBOATE KOCBEHHEIE HW3MEPEHHS bmsmuecknx BenwuHH  (YACTbHAS
TeIUI0EMKOCTh BEIIECTBa, CONPOTHUBICHME IPOBO/HHKA, paboTa ¥ MOLIHOCTE
3IEKTPUIECKOro TOKA): IUIaHHPOBATh U3MEPEHNIA, coOuparh 3KCHEPUMEHTAIBHYIO
YCTaHOBKY, CICOyA [IPEAIOKEHHON UHCTPYKIMH, W BbMHCIATE 3Ha4yeHHe
BEJTUYMHEL,

e COOMIO/IATh TIPABUIIA TEXHUKH Oe3011aCHOCTH NIPH paboTe ¢ 1a00paTOPHBIM

000pyAOBAHUEM;
' e XapaKTepu30BaTh  IPUHIAIIEL neficTBUS ~M3YIEHHBIX TPUOOPOB ¥
TEeXHHYECKHX YCTPOIMCTB ¢ OMNOpOH Ha WX OIMHMCAHHMA (B TOM uHCIe: CHCTEMA
OTOIJIEHUS JOMOB, THTPOMETp, IapoBad TypOHHa, aMmIepMerp, BOIBTMEID,
CuSTYMK  DJIEKTPUUECKOM  JHEprum, 3IIEKTPOOCBETUTEILHBIE mprubopBI,
HarpeBaTesIbHbIE 3IeKTPOTPUOOpPHI (ITPUMEPBI), SIEKTPHICCKAE IpeIOXpaHuTeNH,
3JIEKTPOMATHUT, BJEKTPOIBUTaTeNb IOCTOAHHOTO TOKa), WCIIONB3Yysl 3HaHHA O
cBOICTBAX (DU3AUECKUX SBIECHUH 1 HeoOxonuMEle GrU3MYecKue 3aKOHOMEPHOCTH,

« PACMIO3HABATH [IPOCTBIC TEXHIICCKHUE yCTPOMCTBA U WM3MEPHUTENBHBIC
IPUOOPEl TI0 CXeMaM © CXeMaTHIHBIM prcyHKam (KHJIKOCTHBIM TEPMOMETP,
TepMOC, ~ IICUXPOMETp,  TAIPOMETP, nBuraTells ~ BHYTpPEHHEro  Cropasui,
5IEKTPOCKOI, ~ PEOCTaT), COCTABIATH  CXEMBI SIeKTpUYECKHX — Hemed ¢
OCITeIOBATEEHBIM ¥ Mapa/yIebHbIM  COCNMHCHIEM 3JIEMEHTOB, pa3iddas
ycr10BHbIe 0003HAYECHHUS SIEMEHTOB SIIEKTPUUECKHX TeTIeH;

¢ IPUBOJIUTHL ~ TPUMEPDI (HaXOMUTh  HMHQOpMALHUIO O npuMepax)
IPaKTHYECKOr0 MCIIONb30BaHHA u3MUEeCKUX 3HAHUH B [IOBCEHEBHOM YKHA3HH LI
ofecredcHrs 6E30MacHOCTH P OOpalleHuy ¢ npubopaMu U TEXHHIECKUMU



yCTPOMCTBAMM, COXpaHeHHs 300pOoBbA H COOIIOIeHUST HOPM 3KOJIOTHYECKOTO
[IOBeIeHUs] B OKPYXKarolen Cpeie;

s OCYIECTBIATh IOMCK HMH(pOpMaruy GU3HYECKOro  COLEpXKaHudA B
MurepHeTe, Ha OCHOBE MMEIOLIIXCA 3HAHWUH U IMyTEéM CpPaBHEHHUS JOIONHUTEIBHBIX
HCTOUHMKOB BBIJENATH HH(pOpMaIMo, KOTOpas SAB/IACTCA IIPOTUBOPEYMBON HIIH
MOJKeT OBITh HEeIOCTOBEPHOM;

e HCTIONB30BaTh [P BBITONHEHHH YIeOHbIX 3a1aHUi HayqHO--TIOMYISIPHYIO
nuTeparypy (QU3MYecKOro COAEPKaHMA, CHPaBOTHbIC MATCPHAJILL, pecypchl CETH
WHTepHeT, BIajieTh NpUEMaMM KOHCTICKTUPOBAHUA TekcTa, peodpa3oBaHus
pH(QOpPMALUA U3 OTHON 3HAKOBOH CHCTEMEI B IPYTYTO,

e CcO31aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKUe yCTHBIC coobmmenws,
060611851 MHPOPMAIIMIO U3 HECKONBKUX HCTOYHHKOB bu3nuecKoro CoaepKaHus, B
ToM  uWcie ~TOyOnM4YHO — IPEACTABIATH  PEe3yJIbTaThl IIPOSKTHOH WA
HCCIIe0BATEIBCKOI IeATENBHOCTH, TIPH 3TOM IPaMOTHO HCTIOJIB30BATE M3y9ICHHBIH
MOHSTMHHBIA  ammapar  Kypca — QU3UKH,  CONPOBOXIATH BBICTYILICHHE
Tpe3eHTalHeN,

¢[PY BBHINOJHEHUH YYeOHBIX TPOEKTOB M WccieioBaHui  (PU3HUECKUX
IPOLIECCOB  PACIpPEASIATE 00S3aHHOCTH B [pynme B COOTBETCTBHH  C
HOCTaBIEHHBIMH 3a4adaMu, CIeIWTh 3a BbINOJHCHHEM ILTaHa NEHCTBUH H
KOPPEKTAPOBATh €T0, 8IeKBaTHO OLEHMBATh coOCTBEHHBIM BKIaA B J€ATEIbLHOCTD
pYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aMMOJICHCTBYE, POSABILASL TOTOBHOCTD
paspemarh KOHQIUKTHI.

K kommy ofydeHus B 9 Kjacce TPEAMCTHBIC pes3ypTaThl Ha 0a30BOM
ypOBHE JOIKHEI OTPaXKATh CHOPMUPOBAHHOCTD ¥ 00 y4aronxca yMeHHH:

« HCTIONE30BATh TOHSTHS: CHCTeMa OTcuéra, MaTepuanpHad —TOHUKa,
TpaeKTOpHsl, OTHOCHTEILHOCTh MEXAHUISCKOTO ABHIKCHE, nedbopmanus (yopyras,
[UIacTHUECKas), TpeHWUe, IEHTPOCTPEMHUTENbHOES —YCKOPEHHE, HEBECOMOCTh W
Teperpy3Ku, LEHTP TKECTH, AGCONIOTHO TBEPIOE TENO, IIEHTP TSDKECTH TBEPLOTO
Tella, PaBHOBECHE, MEXAaHMYECKHC xoneGaHds ¥ BOMHBIL, 3BYK, HH(pa3ByK H
yILTPa3ByK, SJEKTPOMArHUTHBIE BOJHBI, HIKad HIIEKTPOMArHUTHBIX BOIIH, CBET,
6IM30PYKOCTb U JJATbHO30PKOCTD, CIIEKTPhI HCITyCKaHHA | TIOTJIOIIEHuUs, anbda-,
GeTa- M raMMa-M3NTyYeHs, H30TOIIbL, AAepHasi SHEPreTHKa,

e pa3nUuaTh SBIEHUS (PaBHOMEPHOE H HepaBHOMEPHOE TPSAMOIUHEHHOE
JIBUPKeHMe, PABHOYCKOPEHHOE MpsAMOIMHEHHOe JABIKEHUE, cBoOOHOE I1aJeHHC
TeJl, PABHOMEPHOE JIBIKCHHE 110 OKPYKHOCTH, B3aMMOIEACTRBYE TeJl, PEaKTHBHOC
BIOKeHUe, KonebaTenbHOe ABEIKEHIe (3aTyXalomue 1 BEIHY K IeHHbIES KoneOaHns),
pE30OHAHC,  BOJHOBOE  ABIKEHHE, — OTPAKCHUC 3ByKa, [PAMOJIMHEHHOe
pACITPOCTpaHeHUe, OTP@KCHWE H MpPeTOMICHNC cBeTa, I[IOJIHOE BHYTPEHHEE
OTpa)XeHHE CBETa, PA3NIOKEHHS 6eIoro CBETA B CIIEKTP M CIOKEHHUS CIICKTPATBHBIX



[[BETOB, MMCIEpCHsl CBETa, €CTECTBEHHAs pPajMOaKTHBHOCTD, BO3HHKHOBCHHC
TUHEHYATOTO CTeKTpa M3JIyHeHHs) MO OIMMCAHHIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHX JaHHOe GU3UIECKOE ABICHHC,

e pacrio3HaBaTh IIPOSBICHHE — H3YUCHHBIX hu3MUecKnX ~ SBICHUH B
OKpy’KaroleM Mupe (B TOM YHCTIE dusMUecKue ABIEHAA B TIPEPOJE: TPUITHBEL K
OTIHBEL, NBUKeHue TraHeT COMHEUHOH CHCTEMBI, PEaKTUBHOE IBIKCHNAC XUBBIX
OpPTaHW3MOB, BOCTIPHATAC 3BYKOB JKHBOTHBRIMH, 3eMJIETPSCeH)e, CEMCMUYECKUE
BOJIHEL, [lyHaMH, 9X0, [IBeTa TeJl, ONTHIECKHE SBICHAA B IPUPOC, f6HroJIornIecKoe
neffcTBAE BHOUMOrO, YJIbTPadHONETOBOro W  PEHITCHOBCKOTO W3Ty9eHHUH,
eCTeCTBEHHBIA paJMOAKTHBHEIH (OH, KOCMHHECKHE JIyHH, panuoaKTHBHO®
U3ydeHue MPUPOIHBIX MHHEPAJIOB, JeficTBUe DPAIMOAKTMBHBIX WM3TyYeHHH Ha
OpraHu3M 4enopeka), MPH ITOM ITePeBOAHTE PAKTHYECKYIO 33/ady B y4cOHYIO,
BBIJIEJSTh CYLECTBEHHBIC CBOHCTBA (TIpH3HAKK) QU3NIECKIX SIBIICHUH,

¢ OIIMCHIBATD W3yYeHHEIE CBOHMCTBA Tel U (U3MYECKUE SBICHMA, HCTIONB3Y
bmsudeckue BenMYMHBL  (CpeAHAT M MIHOBEHHA CKOpOCTh Tejla IIpH
HepaBHOMEPHOM JBHIKCHHH, YCKOPEHHUE, NEPEMEILCHUE, IIYTD, yriioBas CKOpOCTS,
cua TpeHHs, CWIa YIPYTOCTH, CHINA TSHKECTH, yCKOPCHHC cBoOOMHOTO TIAJIEHUS,
Bec Tena, WMITYIbC Tela, HMILYIBC CHUMbI, MEXaHHHeCKasd pabora H MOIIHOCTB,
HOTCHLMANBHAS OHEPIMs Tella, TIONHATOrO Haj IMOBEPXHOCTHIO 3eMIIH,
TOTCHIHANbHAS DHEPrUs CXKATOW IIPYXKWHBI, KIHETHYCCKAT SHEprusi, IOIHAS
MexaHpueckas dSHeprus, IMepuoj U 4actora Kosebanuii, [UIHHA BOJIHEL, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTb CBETA, [OKA3aTCIb TIpeOMIIEHUS CPelibl), MPU
OMUCAHUM MPABWIBHO TPAKTOBATh (hu3MHecKiil CMBICII HCTOJB3yEMBIX BEIMHH,
0603HAYCHNS W  eAWHHMIE! (QM3MYECKMX  BCIWIHMH, HAXOIATH hopmyIsl,
CBA3LIBAIONIME JAHHYIO (U3AYECKYI0 BETMIUHY ¢ JPYTAMHA BeIHIUHAMY, CTPOUTH
rpadUKy H3yUeHHBIX 3aBUCUMOCTEN PU3AIECKUX BEIHIHH;

« XapaKTepu30BaTh CBOWCTBA TEIL, dHu3MUecKie ABIEHHS M TIPOLECCHL,
HCTIONB3YS 3aKOH COXPaHeHHMs JHEPrhH, 3aKOH BCEMHPHOTO TArOTEHUs, IPHHLIHIL
CYIIepIIO3UIAN CHJI, MPHHLAN OTHOCHTEIBHOCTH [amunes, 3akoHsl HproTOHA,
3aKOH COXpaHeHHs UMITYJIbCa, 3aKOHBI OTPaKEHHA U IIpeJIOMIIeHMs] CBETa, 3aKOHBI
COXpaHeHHMs 3apsJI0BOr0 M MaccOBOTrO HHCEN IpH S/IepHBIX PeaKIHsX, IPU 3TOM
1aBaTh CIOBECHYFO (hOPMYTHPOBKY 3aKOHA W 3aIlUChIBATE ErO MaTeMaTH4eCKOe
BBIpAJKEHHE,

¢ OOBSCHATS (r3M¥EcKHe IPOIECCH B CBOMCTBA Tei, B TOM qyclie U B
KOHTEKCTe CHUTyaluil TpPaKkTHKO-OPUEHTHPOBAHHOIO  Xapaxicpa. BBIABIIATH
IPUYHHHO--CIIEICTBEHHBIC CBA3H, CTPOUTE 0OBICHeHHE M3 2—3 JIOTHYSCKUX 11aros
c omopoil Ha 2-3 H3YYEHHBIX CBOHCTBA (u3MUecKuX SBICHAH, (QUIMTCCKUX
32KOHOB MM 3aKOHOMEPHOCTEH;



e peImaTh pacyCTHHIE 3a1avd (ormmparommyecd Ha CHCTEMY M3 2=
YpaBHEHHH), HCIIOJIB3Ys 3aKOHbI H GopMyJibl, CBS3BIBAIOIIME pusugeckue
BeIMUYMHEI. HA OCHOBE aHalM3a YCJOBHS 3[4yl 3alMCHIBATH KPAaTKOE YCJIOBUC,
BLISBISTH HENOCTAIOIIME WM M30BITOYHBIE HaHHBIC, BLIOWpATh 3aKOHBl U
dopMynbl, HeoOXomuMple ULA PEILCHHA, MPOBOAHTE pacuéTel ¥ OILICHUBATH
peayCTHYHOCTD TIOy4eHHOr0 3HaICHAA (bU3MIEeCKOM BeJTMINHEL,

e pacrio3HaBaTh MpPOONEMBL, KOTOpBIE MOXHO  PEIIMTh Npd TOMOIIK
(QU3MUECKUX  METOJOB, HCIOJbB3yd  ONHCAHHME UCCIeOBaHNsA,  BBIOCIATDH
[IpOBEpPSIEMOE IIPETOJIOKEHIE, OLSHNBATL NPABATIBHOCTE nopsizKa IMpoBeICHHUA
JCCIIeIOBAHMS, IeNaTh BBIBOZABI, MHTEPIPETUPOBATE PE3YJIbTATDI HaOTIOMCHUH H
OTILITOB;

¢ IDOBOJMTH OIBITHI 10  HAOJIOJICHHIO (usndecknx SABICHHH WA
(u3HIEcKhX cBOMcTB Ten (M3ydeHHe BTOpPOro 3aKOHA HeroTona, 3akoHa
COXpaHEeHWs YHEPTUH, 3aBHCHMOCTD MEPHO/A KonebaHuil TPy KUHHOTO MaATHHKA
OT Macchl Ipy3a M JKECTKOCTH MpPYXKHUHBI U HE3aBUCAMOCTD OT aMILIHTYAbL MaJbIX
Kone6annii, IPAMONHHEHHOE PacIPOCTPaHEHNe CBETa, PA3NIoKCHHC Oemoro ceeTa
B CIEKTp, M3ydeHHe CBOMCTB H300paxeHus B TIIOCKOM 3epKajie M CBOHCTB
n300paKeHUA MpeaMeTa B cobuparoleli ImH3e, HaONIOACHUE CIUTOUIHAIX U
IMHEHYATHIX CIIEKTPOB H3IIyUeHHMS): CAMOCTOSTEIBHO cobuparb YCTAHOBKY U3
36BITOYHOro Habopa 0GOpYLOBAHKS, ONHMCHIBATH XOJ OIBITA ¥ €TI0 pe3yNbTaTH,
bopMyTHpOBATH BEIBOIEL,

« IPOBOJMTH TPH HEOOXOAMMOCTH CEPHUIO TPAMBIX W3MepeHHH, OImpeess
cpejlHee 3HAYEHHe M3MEPSEeMOHN BENM<IHEL (oxycHOE paccTOsHUE cobuparonien
JTMH3BL), 060CHOBBIBATE BEIOOD crioco0a u3MepeHu (M3MEpUTENBEHOIO npubopa);

e IPOBOAUTL ~ MCCIIEIOBAHAC sapucAMocTell  (GU3UUECKUX BEIWUYMH C
HCTIONB30BAHMEM MPSIMBIX H3MEPEHHH (3aBHCHMOCTE IyTH OT BpeMEHHU IIpA
PABHOYCKOPEHHOM JIBHIKCHHIH 6e3 HadanpHOH CKOPOCTH, Iepuofia KoseOaHHH
MATEMATHYECKOT0 MASTHUKA OT JJTMHBI HUTH, 3aBUCHMOCTH YTia OTPAKEHI CBETA
OT yIia HageHus W yIia NpeloMiIeHHA OT yhua najieHus): IUIaHApOBaTh
HCCITeIOBaHrE, CAMOCTOATEIBHO cOOMpaTh YCTaHOBKY, QUKCUPOBATh PE3YJIBTATHI
II0JTy4eHHOM 3aBACHMOCTH bU3MIEeCKUX BEIUYUH B BUMC Tabul ¥ TPauKoB,
JenaTh BBIBO/IBI 110 PE3YJIbTaTaM HCCIIeAOBAHMA,

¢ IPOBOJIUTE KOCBEHHBIC H3MCPEHHA pU3MUECKUX BENMYAH  (CPeHss
CKOpOCTh M YCKOpEHWE Tela IpU pPaBHOYCKOPEHHOM [BYIKCHHH, YCKOPEHHE
CBOOOIHOrO IafeHnsA, KECTKOCTD MPYKUHBIL, K03 GUIIMEHT TPEHUA CKOJIBKCHHUA,
MexaHpdeckas paboTa M MOUIHOCTB, 4YacTora M ICPUOA KONIeOaHnn
MATEMATHIECKOr0 W IPY/KMHHOIO MAsTHHKOB, OITHYCCKas CHIE cobmpatromiei
IMH3bl,  PAJMOAKTUBHEIH  (QOH):  IUTAHWPOBATH M3MepeHns,  cobuparh
SKCTIEPHMEHTAIBHYIO YCTAHOBKY U BBIOJIHATE H3MEPCHHA, cIIe/iysl MIPEeIIOKEHHOMU



MHCTPYKLMY, BBUMCINTH 3HAYCHUE BEIMIHHBI H QHAJTM3UPOBATE IOIYYCHHBIC
Pe3yIBTATHI C YUETOM 3a/JaHHOM TTOTPEIIHOCTH H3MEpeHUH;

« cOGJTIOIATE TIPaBMIIa TEXHUKH Oe30I1aCHOCTH TIPH paboTe ¢ 1Tab0paTOPHBIM
000pyAOBAHKAEM;

e pa3NMUATh OCHOBHBIC TPU3HAKH M3YdEHHBIX (QU3MIECKHX MOJICIEH:
MaTepuaibHas ToYKa, a0COMOTHO TBEpI0€ TeN0, TOUeUHBI UCTOYHMK CBETa, Jy,
TOHKAS JIMH33, TUIaHETapHas MO/IC]b ATOMa, HyKIOHHas MOJEITh aTOMHOTO Aapa;

e XapaKTepU30BaTh  IPHHIAIIEL JeifcTBHS ~ M3YdeHHBIX TpuOOpoB K
TeXHHYECKUX YCTPOMCTB C OMOPOH Ha HX ONMCAHM (B TOM YHMCIE: CIUOAOMETD,
JATYHAKH TTOJOKEHYs, PACCTOSHUA M YCKOPCHHS, PaKeTd, 9XO0JIOT, O49KH, IIEPUCKOTI,
doroanmnapar, ONTHICCKME CBCTOBOMBL CIIEKTPOCKOI,  JI03UMETP, Kamepa
BunbcoHa), WCIONb3ysds 3HaHHA O cBoiicTBaX (U3MUECKMX SBICHUH |
HeoOXoauMBble (PU3NIECKHE 3aKOHOMEPHOCTH,

o JICTIONB30BATh CXEMBl M CXeMaTHYHBEIE PUCYHKH H3YHECHHbBIX TEXHUYECKAX
YCTPOMCTB, M3MEPUTEIBHBIX npuOOpOB ¥ TEXHONOTHYECKHMX IIPOLECCOB IIpH
perneHnn ydeOHO--TIPAKTHIeCKUX  3a/ad, ONTHUECKUE CXEMbl I MOCTPOCHUA
H300paKeH!H B IIOCKOM 3¢pKalie H coGHparoIIei TH3E;

¢ IDMBOIUTH  [IPHMEPEI (HaxomuTh ~ MUHOOpMALHIO O npuMepax)
MPaKTHIECKOr0 HCTIOIB30BAHNA u3HUECKUX 3HAHWUK B MMOBCEIHEBHOH JXKHU3HU IS
obeciiedcHrs O€30macHOCTH IIpH OOpaleHu ¢ npubopaMi M TEXHHIECKUMH
yCTpOWCTBaMH, COXpaHeHHs 3JIO0pOoBBA H cobroaeHus HOPM OKOJIOTHIECKOTO
[IOBEJICHHUS B Oprma}omeﬁ cpene;

e OCYIECTBIATH  IOHCK yHpopMarmy  HU3MIECKOro  COACPIKAHIMA B
UntepHeTe, ¢aMOCTOATEIBHO hopMyUpy [TOMCKOBBIA 3aIpoc, HAXONUTh ITyTH
oIpeiee i JOCTOBEPHOCTH Toy4eHHOY MH(QOPMAIHH Ha OCHOBE UM EIOIUXCH
SHAHHAH A JOIOJIHUTENBHBIX UCTOYHUKOB,;

e ICITONIB30BATE [IPY BBIMOJIHEHHHA yueOHBIX 3alaHUH HAYYHO--TIOMYJIAPHYO
nuTepaTypy GH3MYECKOro COAEPKaHHMs, CIpaBOYHBIE MaTepHasbl, Pecypehl CETH
WnTepHeT, BIAAETh NpHEMAMU KOHCIEKTHpOBAaHHs TEKCTa, npeoOpa3oBaHus
HHGOPMAIHH U3 OJTHOHU 3HAKOBOM CHCTEMBI B APYTYIO;

e CO3/1aBaTh COBCTBEHHBIE MMCHMEHHBIE H yCTHBIE cooOIIeHuss Ha OCHOBE
nHGOPMALAE U3 HECKONIBKHX HCTOYHHKOB (GU3UIECKOro COAEPKAHMA, Iy OJIM4HO
MPECTABIATE Pe3yIbTATh MPOEKTHOH HIIH JCCIieIOBATEIbCKOU NEATESIBHOCTH,
IpH 3TOM I'PAMOTHO KCIIONb30BATh A3YUEHHBIH [TOHSTUMHBIA anmapaTr u3y41aeMoro
pasfiesia (Qu3MKM M CONPOBOXKAATH BEICTYIJIGHHE IIPE3EHTaller ¢ yaIETOM
ocoOeHHOCTeN ayIUTOPHH CBEPCTHHKOB.
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