PABOYAS ITPOI'PAMMA

y4eOHOTO MpeMeTa
«Pusuka»
yIITyOJICHHBIN YPOBEHb

st 7-9 Kiacca OCHOBHOTO 00IIero o0pa3oBaHUs



[Tpumepnas paGouas mporpamma 1Mo (U3MKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUH K pe3yiabTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOHM 00pa30oBaTeNbHON MPOTPaMMBI, MpecTaBleHHbIX B DegepaibHOM rocyapCTBEHHOM
00pa3zoBaTelbHOM CTaHJapTe OCHOBHOro oobmero ob6pazoBanus (PI'OC OOO), a Takxke ¢
yuérom [IpumepHnoii mporpammsl Bociutanus 1 KoHuenmuu npenogaBaHus y4eOHOTO MpeaMeTa
«Dwuzuka» B 00pazoBaTeNbHBIX oOpraHu3anusax Poccuiickoit ®denepanuu, peaan3yrOIMUX
OCHOBHBIE 00111e00pa30BaTEIbHBIE IPOTPAMMBI.

HOACHUTEJBHAA 3AIINCKA

Conepxxanne IlporpamMmbl  HampaBieHO Ha  (OpMUpOBAaHHE  ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH YYalIMXCsl U OpPraHU3aInio U3ydeHus (QU3UKU Ha JCATEIbHOCTHOW OCcHOBe. B Helt
YUUTBIBAIOTCS BO3MOXKHOCTH TpenMeTa B peanusanuu  TpeboBanmii PIOC OO0 «
IUIAHUPYEMbIM ~ JIMYHOCTHBIM W METalpEJMETHBIM pe3ylbTaraM oOOydYeHHs, a TakKKe
MEXIIPEIMETHBIE CBSI3W €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOTO
o0mero oOpa3oBaHUsI.

B mporpamMme ompenensioTcsi OCHOBHBIE IENW H3Y4eHHUs (DU3MKK Ha YpPOBHE OCHOBHOTO
o0miero 0o0pa3oBaHMs, IUIAHHPYEMbIC PE3yJIbTaThl OCBOCHHsS Kypca (U3HMKH: JIMYHOCTHBIC,
MeTarpeIMETHbIC, TIpeAMETHBIC (Ha 6a30BOM YPOBHE).

[IporpammMa ycraHaBJIMBaeT pacrpeieicHue ydeOHOTO Marepuaia Mo rojgam oOydeHus (1o
KJjlaccam), MpejyiaraeT IpUuMEPHYIO IOCIIEA0BATEIbHOCTh U3yYSHHS TEM, OCHOBAaHHYIO Ha JIOTUKE
pa3BUTHSI TPEIMETHOTO COJICPKAHUS M y4ETE€ BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, a TaKxke
IPUMEPHOE TEMAaTHUECKOE IJIAHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB HA U3YyYCHHE KaKION
TEMbl U TPUMEPHOW XapaKTEPUCTHUKOW YUEOHOH NEATEIIbHOCTH yYallluXCs, Peain3yeMod Mpu
U3YYEHHUH YTHX TEM.

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O IPEAMETA «®U3UKA»

Kypc ¢usukun — cucremooOpa3yromuidi sl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
HOCKOJIbKY (pHU3MuUEcKHe 3aKOHBI JISKAaT B OCHOBE INPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actpoHomuerd U gusndeckoir reorpadpueii. Pusznka — 3TO MPEIMET, KOTOPBI He
TOJIBKO BHOCUT OCHOBHOM BKJIAJl B €CTECTBEHHO-HAyYHYIO KapTUHY MHUPa, HO U MPENOCTABIISAET
HauOoJiee sICHbIe 00pa3Ilbl MPUMEHEHUSI HAYYHOTO METOJIa MO3HAHMS, T. €. CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAaHUM 0 Mupe. HakoHel, ¢u3nka — 3TO MpeaMeT, KOTOPbIi Hapsdy ¢ APYTUMH
€CTECTBEHHO-HAYyYHBIMU IpeIMeTaMH JOJDKEH JaTh IIKOJIbHUKAM IMpeJCTaBiIeHHE 00
YBIIEKATEJIbHOCTH HAyYHOT'O HCCIIEJ0BAaHMUS U PAJOCTH CaMOCTOSTENILHOTO OTKPBITUS HOBOTO
3HaHUS.

OpnHa W3 THaBHBIX 3a1a4 (U3MUYECKOr0 OOpa3oBaHMS B CTPYKType oOIiero obOpa3oBaHus
COCTOMUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U UHTEpeca K HayKe y OCHOBHOM
Macchl 00y4aroImuxcs, KOTOpble B JalibHEieM OyayT 3aHATHl B cCaMbIX Pa3HOOOPa3HbIX chepax
nesitenbHOCTH. Ho He MeHee BayKHOM 3a7jaueil sBJII€TCS BBISIBJICHHE U MOJATOTOBKA TaJaHTIMBBIX
MOJIOJBIX JIIOAEH s TNPOJODKEHUs o00pa3oBaHUs M JanbHeimeidl npodeccuoHanbHON
JESTEIbHOCTH B 00JIACTU €CTECTBEHHO-HAYYHBIX MCCIEAOBAHUN U CO3JJaHUH HOBBIX TEXHOJIOTHA.
CornacHo MPUHATOMY B MEXAYHApOJIHOM COOOIIECTBE ompeaeneHuto, «EcrecTBeHHO-Hay4YHas
rPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKAa 3aHUMaTh aKTUBHYIO I'Pa)JAaHCKYIO MO3MIMIO IO
0O0IIECTBEHHO 3HAYUMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMU HIesMU. HayyHO TIpaMOTHBIH 4YEOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJIEHUH IPO0JieM, OTHOCSIIMXCS K €CTECTBEHHBIM
HayKaM M T€XHOJIOTUSM, YTO TPEOyeT OT HEero CelyIoIUX KOMIETEHTHOCTEN!:

—Hay4YHO OOBSICHATH SIBJICHUS,
—OIIEHUBATh ¥ TIOHUMAaTh OCOOEHHOCTH HAYYHOT'O MCCIIEOBAHUS, —HHTEPIPETUPOBATH JaHHBIE



1 UCIIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA AJIA IMMOJTYYCHHA BBIBOOOB.»
N3yuenne ¢Gu3nkyd CHOCOOHO BHECTH pEIIAIOIMMKA BKJIaa B (OPMHPOBAHHE ECTECTBEHHO-
HAYYHOU I'PaMOTHOCTH O0YyYaIOITHXCS.

HEJIN U3YYEHUA YYEBHOT' O IIPEAMETA «®U3UKA»

[lenu wu3yyeHus (U3MKM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OIpPENEICHBl B
Konnenmnuu npenonaBanus ydeOHoro npenmera «®Dusmnka» B 00pa30BaTeNIbHBIX OpPraHU3alUIX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTPAMMBL,
yTBepKaEHHOW pemenneM Kosiermu MunucrepcrBa npocseienusi Poccuiickoit denepanmuy,
npoTokoi ot 3 nexadbpst 2019 r. Ne ITK-4BH.

Lenu nzydyenust pu3uKu:

—TIIpHOOpETeHNE MHTEpeca W CTPEMJICHHS OOYyYalOMMXCS K HAYYHOMY HM3YyYCHHIO MPUPOIbI,
pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

—pa3BUTHE NPEACTABICHMA O  HAYYHOM  METOJe TMO3HaHWA W  (QOpPMHUPOBaHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

—opMupoBaHre HAyYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3yYCHHs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

—opmupoBanme npeacTaBiIeHUu 0 poi (PU3KMKH TSI Pa3BUTUSL JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJOTH;

—pa3BUTHE TMPEICTaBICHUH O BO3MOXHBIX cdepax Oynymeidl npodeccuoHanbHOMI
NESTENIbHOCTH, CBS3aHHOW C (DM3HMKOW, MOJATOTOBKAa K JalbHEWIIEMY OOYYEHHIO B 3TOM
HaIlpaBJICHUH.

JoctuxeHne 3TUX Ieleil Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHHs OOeCHeurBaeTCs
pelIeHNEM CIEIYIOMUX 3a1au:

—IpHOOpeTeHne 3HAHWH O JUCKPETHOM CTPOCHHMM BELIECTBA, O MEXaHHYECKHX, TEIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX  KBAHTOBBIX SBIICHUSX;

—IIpHOOpETeHne YMEHUH ONUCHIBaTh U OOBACHATH (PU3MUYECKHUE SIBIEHUS C HCIOJIb30BAaHUEM
MOJTYyYECHHBIX 3HAHU;

—OCBOEHHE METOJIOB PEIICHUs MPOCTEHIINX pacuéTHBIX 3a7ay C MCIOJIb30BaHUEM (PU3UYECKUX
MoJIeneil, TBOPYECKHUX M MPAKTUKO-OPHEHTHPOBAHHBIX 33/1a4;

—pa3BUTHE yYMEHUI HaON0JaTh MPUPOJHBIE SBICHHUS W BBINOJIHATH OIBITHI, JaOOpaTOpHbIE
paboTHI M SKCIIEPUMEHTAIBHBIE NCCIIEAOBAHMS C UCTIOIb30BAHUEM N3MEPHUTENBHBIX TIPHOOPOB;

—ocBoeHHe MNpuéMoB paboThl ¢ HH(OpManUel (U3NYECKOro COAEp)KaHUs, BKIIOYAst
UHPOPMAILIAIO O COBPEMEHHBIX JOCTIDKEHHSX (H3UKH; aHAIH3 M KPUTHYECKOE OlCHHBAHHE
uHpOpMaInu;

—3HaKOMCTBO €O cepamu mpodecCHOHATBbHON NeATeNTbHOCTH, CBSI3aHHBIMUA C (DU3UKOU, H
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHUIX (PHU3UUECKON HAYKH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢dusuka sBiIseTCs 00S3aTENbHBIM MPEAMETOM HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.
Wzyuyenue yueOHOro mpenmera  «Dusmka»  mpeaycMaTpuBaeTCsl B TEUCHHE TpeX JIeT,
MOCIE0BATENbHOCT, TEMAaTHUYECKUX JIMHUN y4yeOHOro mpeaMeTa M KOJIMYECTBO YacoB JUIS
WX OCBOGHHUS OIpenesseTcss COrTacHO YHuBepcalbHOMY Koaudukatopy, [IpumepHoit
paboueii mporpamme 1o ¢usuke. IIpemogaBanme mnpeamera B 7-9-X Kjaccax BeIeTcs Ha
OCHOBaHMU pabo4Mx TpOrpaMM TMpEeAMETa, COCTABIEHHBIX C MOMOIIBIO OHJIAHH-CepBHCa
«KoncTpykTOop pabodux mporpaMmmy».
Opranuzanus 0o0pa3oBaTeNbHON AEATENBHOCTH B 7—9-X Kiaccax

\ Kiacc \ VYriyOieHHBI YPOBEHD




O0111ee KOJIMYECTBO 340 gacos

4aCoOB 3a TpH rojia

KosmgecTBo yacos 3a
/-1 Ki1acc (B HEJEINI0)

102 gaca (3 gaca B HeZIEI0)

KonnuecTBo 4acoB 3a
8-11 kimacc (B HEJIeI0)

102 gaca (3 gaca B HeZIeI0)

KonnuecTBo 4acoB 3a
9-i1 xacc (B Heem0)

136 gacoB (4 yaca B HeJENIO)

KomnuectBo 12 TemaTuyeCKUX pa3aeioB, COECPIKALIUX

TEMaTUYECKHX JIeMOHCTpAIINH, JAO0paTOpHBIE pabOTHI

pasnenoB U OMbBITHI, IOBTOPHUTEIbHO-0000IIAOIITHIT
MOJTYJTb

[Tnanupyembie dopMupoBanue Ooiee CJIOKHBIX

peIMETHBIC [MO3HABATE/IbHBIX JIEMCTBUM, CBSA3AaHHBIX C

pE3yJIbTaThl OCBOCHUS
yueOHOro npeaMera

OCBOCHHMEM M aKTUBHBIM IPUMEHEHUEM
¢usnveckux  3HaHUH  (MCCIeIOBATEIbCKUE

«DuznKay neicTBus, pabota ¢ mHboOpMaluel, pemeHue
3a/1a4)
YpoBeHb COOTBETCTBYET BBICOKOMY M IOBBIIICHHOMY

dbopMUpOBaHUS U

Pa3BHUTHS €CTECTBCHHO-HAYYHON IPaMOTHOCTH
KaK KOMIIOHEHTA

(GYHKIIMOHATIBHOM IPAMOTHOCTH B I[EJIOM
0o0ydJaronmxcs

YPOBHSIM, TO €CTh 00JIce YBEPEHHOE BIIaJICHUE
CJICIYIONIMMU KOMIIETEHTHOCTSIMU: HAYYHO
00BACHSITH SBJICHUA, OLICHHBATh W IIOHUMATh
O0COOCHHOCTHM  HAYYHOTO  HCCIICJAOBAHMUS,
HHTCPHNPECTUPOBATL JAaHHBLIC W MCIIOJIB30BATh

HayYHbIE J10Ka3aTeNbCTBA IS [OJIYYEHUs
BEIBOJIOB

YrinybnenHoe u3yueHue QU3MKA B 7 KiIacce OPTaHMU30BAHO MYTEM PACIIUPEHUS
MPOTrpaMMHOTO MaTepuasa, BBEJCHHUS 3aJad MOBBIIIEHHOTO YPOBHS, YBEIUYCHHUS KOJIMYECTBA
HKCIIEPUMEHTAIbHBIX 3aJlaHUH, a TakK)Ke BBEJICHHEM MH()OPMAIIMOHHON COCTaBISIONIEH, KOTOpas
3aKJTIOYAETCS B COMPOBOXKIECHUU OOpaOOTKM PE3yNIbhTaTOB YacTU JlabopaToOpHBIX padoT. B 8
KJlaccax yueOHbIM TutaHoM Beimensercs 102 uvaca B roa unm 3 vaca B Hedemto. B 9 kmaccax
BhIiessieTcst 132 vaca B roj uiau 4 4aca B HEACNO. 3a CUET YBEIMYECHHS KOJIMYECTBA y4EeOHBIX
YacoB OPraHMW30BaHO yriayOJeHWe U pacliMpeHue ydyeOHOro Marepuana. YriuyOneHue
OpraHW30BaHO IMYTEM YBEJIWYEHUsS KOJIMYECTBA PACUYCTHBIX 3a/Ja4 C Pa3BEPHYTHIM OTBETOM, a
TAKXKE YCUJICHHUS DKCIEPUMEHTAIBHOM COCTABIISIIOIIEH, BBIPAKAOMIEHCS BO BBEJICHUU
KaueCTBEHHBIX 3aJaHHi Ha OOBICHEHHWE pPEe3ydbTaTOB HAOMIOACHWI U ONBITOB, JOMAIIHUX
OKCIIEPUMEHTAIIbHBIX  3aJaHUi, BBITIOJHEHUS TMPOEKTOB HCCIEIOBATEILCKOTO XapakKTepa.
Pacimmmpenue yueOHOro MaTepuana OpraHM30BaHO J00aBICHHEM HOBBIX TEM U YBEITHYCHHUEM
KOJIMYECTBA 33/1a4 KaK BHICOKOTO YPOBHSI CIIOKHOCTH, TaK M Pa3IUIHON (OPMBI MPECTABICHUS.




COAEPKAHUE YYEBHOT'O IPEAMETA «®U3UKA»

7 kaacce
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
®duzuka — Hayka O nOpupoje. SBJIEHUS MOPUPOJIbI (MCl). ®u3nYecKre SBJICHUA:

MEXaHUYECKUE, TEIIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3Mmepenue ¢uszmyeckux BeauuuH. Pusnueckue MpuOOPHI.
ITorpemHocTs M3MepeHu. MexayHapoiHas CUCTEMA €IUHHIL.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HAyKM W3Yy4atoT IpUpoy. EcTecTBeHHO-HayuHBI METO
MO3HAHUS: HAOIIOJCHNE, TIOCTAHOBKA HAyYHOT'O BONPOCA, BBIIBWKEHHE THUIOTE3, IKCIIEPUMEHT
10 TPOBEPKE I'MIIOTE3, 0OBACHEHHE HAOM0JaeMoro sBieHus. Onucanue GU3N4ecKux sBICHUH ¢
IIOMOILBIO MOJIEIIEH.

Hemoncmpayuu

1. MexaHu4eckue, TEIIOBbIE, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.
2. ®usznueckue npuOOpPbHl U MpoLEAypa MNPSAMBIX H3MEPEHUH aHAJIOTOBBIM U LHU(POBHIM
puOOpOM.

Jlabopamopnuvie pabomot u onvimul

1. Onpenenenne NEHb! AeeHUs MIKaJIbl U3MEPUTEIBHOIO ITproopa.
2. HM3mepeHune pacCcTOSIHUM.

3. HMsmepenue o0bEMa KUIKOCTH U TBEPJOTO TEJIA.

4

5

12

Omnpenenenue pa3MepoB MaJbIX TE.
. I3mepenne TemriepaTypbl TpU TMOMOIIM KUIAKOCTHOTO TEPMOMETpa M  JaT4YHKa
TEeMIIEPATypHI.
6. [IpoBenenne wuccienoBaHuss MO NPOBEPKE TUINOTE3bl: JAJBHOCTh IOJETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA MTyCKa.

Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

Crpoenue BelecTBa: aTOMbl M1 MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIIUE JUCKPETHOE
CTpOEHHE BEILECTBA.

JBuxkeHue yactull BeniecTBa. CBsA3b CKOPOCTH JBMKEHHS YACTHUIl C TEMIIEpaTypoil.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHple  COCTOSIHHSI ~ BEIIECTBA: CTPOCHHE  Ta30B, JKUIKOCTEH H  TBEPABIX
(kpucTannmuyeckux) Ted. B3auMOCBS3b MEXIY CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX U MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu

1. Habmtonenue OpOyHOBCKOTO TBUKEHHUSI.

2. HaGmonenue nuddysum.

3. Habmionenue sIBIeHUN, OOBSICHSIOMIMXCS TPUTSHKEHHEM WM OTTAJKMBAHHEM YaCTHUIL

BElIEeCTBA.

Jlabopamopuvie pabomol u onvimul

1. OneHka 1MaMeTpa aToMa METOJIOM PsIIOB (C UCTOIb30BaHueM (pororpadmii).

2. OnbITHI 10 HAOTIOJCHHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

3. OmbITH MO OOHAPYKEHUIO JCHCTBUS CUIT MOJICKYJISIPHOTO TIPHUTSKCHHS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexannueckoe IBHKeHUE. PaBHOMEepHOE U HepaBHOMepHOe jBIkeHue. CkopocTb. CpemHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

! MC — »y1eMeHTHI coiepyKaHus, BKIIOYAIONINE MEKIPEIMETHBIE CBSA3H,

KOTOpBIC HOPOOHEE PACKPHITHI B TEMATHIECCKOM ITAHUPOBAHHUH.

2 31ech U alee MPUBOMTCS PACIINPEHHBII NIEpeucHb TaGOPATOPHBIX PAGOT H OIBITOB, H3 KOTOPOTO YUHTEb ICIACT BHIGOP MO CBOEMY YCMOTpE-
HHIO U ¢ y4ETOM CIIHCKA DKCIIEPUMEHTAIbHBIX 3aJaHui, peIaraeMeIX B pamkax OI'D mo dusuke.



SBnenue nHepMK. 3aKOH MHEpLUU. B3anmozeiicTBue Ten Kak NIPUYMHA U3MEHEHUS CKOPOCTU
JBWKEHHUs Tesl. Macca kak Mepa uHepTHOCTH Tena. [InmoTHocTh BeniecTBa. CBsA3b MJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuna Kak xapakTepHuCTHKa B3auMojiecTBus Tei. Cuia ynpyroctd u 3akoH I'yka. 3sMepenue
CHJIBl C TOMOIIBIO JUHAMOMETpa. SIBlieHHWE TATOTEHUS W cuia TsokecTH. Cuia TSKECTH Ha
npyrux 1iadetax (MC). Bec tena. HeBecomocTh. CrokeHue CHJI, HaIllpaBICHHBIX MO OHOM
npsimoid. PaBHogelcTByromas cui. Cuna tpeHus. TpeHue ckoiabkeHus U TpeHue nokos. Tpenue
B nipupojie u texauke (MC).

Hemoncmpayuu
Habmoienne MexaHn4eckoro JBHKEHUS Tefa.

N3mepennie ckopoCTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habnroienue sSiBjeHUs] UHEPIIUH.
HabGmonenue n3meHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHME MaccC 10 B3aUMOJACHCTBUIO TEIL.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
ﬂaﬁopamopnbte pabomot u onvimul
1. OmpeziesieHHe CKOPOCTHM PaBHOMEPHOTO JABWKEHHUS (IIapuka B JKUIKOCTH, MOJEIHU
ANEKTPUYECKOTO aBTOMOOUJIS U T. 11.).
2. OnpeneneHue CpeaHE CKOPOCTH CKOJBXEHMsI Opycka MM IIapuKa I10 HAKJIOHHOU
IJIOCKOCTH.
3. Omnpenenenue IIOTHOCTU TBEPAOTO TENA.
4. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshkeHHs (medopmanuu) HPYKUHBI OT
IIPUIIOKEHHOMN CHUIIBL.
5. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT CHJIbl JABJICHUS U
XapakTepa COIPHUKACAIOIINXCsl IOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

HaBnenue. CriocoObl yMEHBIIICHUS W YBEeTWYeHUs naBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus: TBEPABIMU TeIaMH, KHUIKOCTIMHU
u razamu. 3akoH I[lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmocepHoe maBneHue. I[IpuuMHBI CyIIECTBOBaHHS BO3AYIIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHe KUAKOCTU M Tra3a Ha MOTPYXKEHHOE B HUX Teso. BrlTankuBaromias (apXxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Hemoncmpayuu

3aBHUCHUMOCTD JAaBJICHUS Ta3a OT TEMIIEPATYPHI.
[lepenaya naBneHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.
I'mppaBnuyeckuit mpecc.
[IposiBnenue aecTBus aTMOChHEpPHOTO TABICHHUS.
3aBUCHUMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTH Tela U IMJIOTHOCTH
KHUTKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.
8. YcioBue 1iaBaHusl Tell: MJaBaHUE WIM MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT COOTHOILIEHUS

MJIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnwvie pabomovt u onvimul

1. UccnenoBanne 3aBUCHMMOCTH Beca Tela B BOJIE OT 00bEMa MOTrpyKEHHOM B KUIKOCTh YacTU
Tena.

2. Onpenenenye BBITATKUBAIOLIEH CUJIbL, JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUAKOCTb.
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3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUIIbI, IEUCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT
Macchl Tela.

4. OnbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TEJO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YaCTU TEJA U OT IJIOTHOCTHU KHUIKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WIM KOHCTPYHPOBAaHME JIOAKM U  OIpeAeieHue e€
IPy30I0AbEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTD. JHeprus

Mexanudeckas pabora. MOIIHOCTb.

[TpocTble MEXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS TIOCKOCTh. [IpaBuiIO paBHOBecHs pblyara.
[IpumeHneHnue mpaBwiia paBHOBeCHs pbluara K OJOKy. «3o0s0Toe TpaBmio» MmexaHuku. KIIJI
IPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuyeckas sHeprus. Kunernueckas um noreHuuanbHas sHeprus. lIpeBpamenue ogHoro
BUJIa MEXAHUYECKOW SHEPIUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu

1. IIpumepshl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimul

1. Onpenenenne pabOThI CUIIBI TPEHUS IIPU PABHOMEPHOM JBM)KEHUHU Teja 110 TOPU3OHTAIBHON
MTOBEPXHOCTH.
2. HccnenoBaHue ycnoBUil paBHOBECHS pbluara.
3. Hsmepenue KIIJ] HakJIOHHOM MIOCKOCTH.
4. M3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM 3HEpruu.
8 kuacce

Pa3nes 6. TensioBble siBJIeHUs

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOEHMs BeulecTBa. Macca u
pa3Mepsl aTOMOB U MoJieKyJl. OTbIThI, TOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU TEOpHH.

Mogenu TBEPAOTro, KUAKOTO M Ta3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucramimueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJI0XKEHUN
MOJIEKYJISIpHO-KMHETUUeCKOl Teopuu. CMaunBaHMEe M KalWUIApHBIE SIBICHUA. TerioBoe
pacIIupeHNe U CXKaTHE.

Temnepatypa. CBsi3b TEMIIEPATyphbl CO CKOPOCTHIO TEIUIOBOTO JIBHKEHUS YACTHULL.

Buytpennsas osHeprus. CnocoObl HM3MEHEHHMs BHYTPEHHEW OSHEpruu: Teruionepeaaya u
coBeplieHre padboThl. Buapl Teronepenaun: TeMIONpPOBOAHOCT, KOHBEKIUS, U3ITYYECHHUE.

KonnyectBo TermuoTel. YjaenbHas TEMIOEMKOCTh BellecTBA. TemIooOMeH M TEeIUIoBOe
paBHOBECHE. Y paBHEHHE TEIJIOBOTO OajaHca.

[InaBneHue M OTBepAEBaHHWE KPUCTAUIMUECKUX BEUIECTB. YIENbHAs TEIUIOTA IUIaBICHUS.
[TapooOpazoBanue wu kouaeHcanusa. HMcmapenne (MC). Kumenwe. VYaenbHas Teruiora
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIEpaTypbl KHIIEHHS OT aTMOC(epHOro JaBiCHHS.
BrnaxnocTs Bo3ayxa.

OHeprus TOIMBa. Y IeJIbHAas TEIJIOTa CrOPaHMSL.

[Tpunuumns! padots! TeroBbix aurareneil. KI1J[ terioBoro apurarens. TemioBble qBUraTenn
U 3a1MTa okpyxatomei cpenst (MC).

3aKOH COXpaHEeHMsI U MPEBPALCHHs SHEPTUHU B TeIUIOBbIX mponeccax (MC).

Hemoncmpayuu
Hab6nronenne 6poyHOBCKOTO JABMKEHUS.

Hab6mronenue nuddys3un.

Habmroienue siBieHnii cMauuBaHMs U KalWUISIPHBIX SIBJICHUM.

HabmroneHue TenaoBoro pacimpeHust Te.

M3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buael Terionepenayn.

OxJaxJieHue Ipu COBEPLICHUN PaOOTHI.
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9. HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHIIAMHU.
10. CpaBHEHHUE TEIUIOEMKOCTEN PA3JIMUYHBIX BEILIECTB.
11. HabmroieHue KUIeHus.
12. HaGnroneHne moCcTOSTHCTBA TEMIIEPATYPHI ITPH TUTABJICHHH.
13. Mojienu TEeTUIOBBIX JBUTATEIICH.
Jlabopamopnuvie pabomot u onvimul
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIVIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbITHI 1O HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUKOCTEH U TBEPIBIX TEI.
Omnpenenenue naBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.
OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBIICHUS BO3AyXa OT €ro 00bEéMa M HarpeBaHUs
WM OXJIKICHUS.
6. [IpoBepka THUIIOTE3bl JMHEWHONW 3aBUCUMOCTH JUIMHBI  CTOJNOWKA JKUIKOCTH B
TEPMOMETPHIECKON TPYOKE OT TeMIlepaTyphl.
7. HabOmroieHue n3MeHeHUsl BHYTPCHHEH SHEPTUU Tella B pe3yJIbTaTe TeIUIONepeadu U paboTh
BHEIIIHUX CHUIJL.
8. UccnenoBanue siBIeHUS TEIJIOO0OMEHA MTPU CMEIIMBAHUU XOJIOTHON U TOPSTYEH BOJIBI.
9. OmpeneneHne KOJIUYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOHM MpU TEIIooOMeHEe C HarpeTbhiM
METAJUTMYECKUM ITUIHHAPOM.
10.0npeneneHue yeabHON TEIIOEMKOCTH BEIIECTBA.
11.MccnenoBanue mpolecca UCIapeHus.
12.0npeneneHnue OTHOCUTEIbHOM BIaXKHOCTH BO3/1yXa.
13.0npeneneHue yaenbHON TeTUIOTHI IIABJICHUS JIba.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

OnekTpuzanus Ten. JlBa poaa SJIEKTPUUYECKUX 3apsgoB. B3zaumoseiicTBUe 3apsyKeHHBIX TeI.
3akon KynoHa (3aBUCHMOCTB CHIIbI B3aUMOJICHCTBUS 3apsDKEHHBIX Tel OT BEJIMYMHBI 3apsSA0B U
pacCTOsTHUS MEXKy TeJIaMu).

OnekTpuueckoe mnoje. Hanpsok€HHOCTh 3nekTpuyeckoro mnods. IIpuHmmn cyneprno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsaoB. DJIEeMEHTapHBIN AekTprudeckuil 3apsa. CTpoeHue aroma.
[TpoBOIHUKY U AUAIEKTPUKHU. 3aKOH COXPAHEHUS dJICKTPUUECKOTO 3apsia.

ONEKTPUYECKUIT TOK. YCIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeWCTBHSI DJIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE).
DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuwia ToOKa. OjekTpuueckoe HampspbkeHue. ComnpoTHBieHHE
MPOBOJIHUKA. YIENIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Ienu.
[TocnenoBarenbHOE U MapauIeIbHOE COCTUHEHHUE MPOBOJHUKOB.

PaboTta 1 MOIIHOCTH AMeKTpUYeckoro Toka. 3akoH J[koyms— JleHma. DnekTpuyeckue 1nenu u
MOTpeOUTENH IIEKTPpUUECKON SHepTun B ObITy. KOopoTKoe 3aMbIkanume.

[TocrossHHbIE MarHuThl. B3aumojaelcTBHE TMOCTOSHHBIX MarHUTOB. MAarHMTHOE TIOJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHUe JUIs KU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHOE mosie
ANEKTPUUECKOro ToKa. [[puMeHeHne 3JeKTPOMarHuToB B TeXHUKE. J/leficTBUe MarHUTHOTO MOJIst
Ha TPOBOJHHUK C TOKOM. OJEKTPOJBHTaTelh TOCTOSHHOTO TOKa. lcmosb3oBaHue
AJIEKTPOJIBUraTesIel B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apaznes.  SIBieHue  JIEKTPOMAarHUTHOW  WMHAyKnuu. [IpaBumo  Jlenma.
OnekrporeHepatop. CrnocoObl TOMyYEHUS DIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOYHHKAX YHEPTHH.

Hemoncmpayuu

1. DnekTpu3anus Ted.

2. JIBa pona 31€KTpUYECKUX 3apsI0B U B3aMMOJICHCTBHUE 3aPSKEHHBIX TEl.
3. YCTpOMCTBO M IEUCTBUE IEKTPOCKOIA.

4. DnexkTpocTaTHdecKasi HHIYKIHSI.
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5
6
7
8
9

. 3aKOH COXpaHEHUs AJIEKTPUUECKUX 3aPSI0B.

. IIpOBOIHUKH W TUDJICKTPUKH.

. MonenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO TOJIS.
. ICTOYHMKH IMOCTOSSHHOTO TOKA.

. JIeficTBHS 2IIEKTPUYECKOIO TOKA.

10. 2JEKTPUYECKUM TOK B KUJIKOCTH.

1
1
1

1.1'a30Bb1M pa3psia.
2./I3MepeHune cuibl TOKa aMIIEpMETPOM.
3.MI3MepeHune 3IeKTPUUYECKOr0 HAIPSKEHHS BOJIBTMETPOM.

14.PeocTaT u Mara3uH COIPOTUBIICHUIA.

1
1
1
1
1
2
2
2
2

5.B3anmoieiicTBHE MMOCTOSSHHBIX MAarHUTOB.

6. MoaenupoBaHue HEBO3MOKHOCTH Pa3JICJICHHUSI MOJIOCOB MarHUTA.
7.MonenupoBaHiEe MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
8.0mbIT DpcTena.

9.MarHuTHOE 10JI€ TOKA. DJIEKTPOMArHuT.

0./leificTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
1.91€eKTPOIBUTaTEb MTOCTOSTHHOTO TOKA.

2.lccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHAYKIUH.

3.0OnbiTel Papajes.

24.3aBHCHUMOCTbD HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKAa OT YCJ'IOBI/Iﬁ €ro BOBHUKHOBCHHMU.

2

5.DJEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomot u onvimul
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9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

. OmBITHI IO HAOIOIEHUIO IEKTPU3AINH TEJI HHAYKIUEH U TIPH CONPUKOCHOBEHHH.

. UccrnenoBanue qEMCTBUSA 3JEKTPUUECKOrO NOJIS Ha IPOBOJIHUKH U AUDJIEKTPUKHU.

. Cbopka u mpoBepka pabOThI JEKTPUUECKOM 1ENH TOCTOSHHOTO TOKA.

. I3MepeHnue u peryJmpoBaHue CUJIbI TOKA.

W3mepenue u peryimpoBaHue HaPsHKEHUS.

. UccrnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4YEPE3 PE3UCTOP, OT CONPOTHBIICHUS
pe3ucTopa 1 HaNpsKEHUsI Ha PE3UCTOPE.

. OnBITBI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD IEKTPUYECKOTO COIPOTUBIIEHUS TPOBOAHHUKA OT
€ro JJIMHBI, TUIOIIAIU TONIEPEYHOro CEYEHHs U MaTepHara.

. IIpoBepka mnpaBuia CIOXKEHUS HANpPsDKEHWH TPU IOCIEN0BATEIbHOM COCIMHEHUH JBYX

PE3UCTOPOB.

IIpoBepka nmpaBuiia AJis CUIIBI TOKA NIPH MApaJUIEIbHOM COEUHEHUH PE3UCTOPOB.

Omnpenenenre pabOTHI EKTPUUECKOT0 TOKA, IYILETO YEPE3 PE3UCTOP.

Omnpenenenne MOIHOCTH MIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIOUKY, OT HaNpsyKEHUS Ha HEll.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanne MarHUTHOTO B3aMMO/IEHCTBHS TOCTOSIHHBIX MAarHUTOB.

W3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX OObEMHEHUH U Pa3/IeICHUH.

HccnenoBanue neicTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnpITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTyIIKM C TOKOM U

Mar"uTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.

N3y4eHne neficTBUSI MAarHUTHOTO 0JI1 HA IIPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u nu3ydeHue paboThl AJIEKTPOABUTaATENS.

N3mepenne KIIJ[ anekTpoaBUraTenbHON yCTaHOBKHU.

OnpIThl MO UCCIIEJIOBAHMIO SBJIEHUS OJEKTPOMAarHUTHOM WHAYKLIMU: HCCIEAO0BaHUE

W3MEHEHUI 3HaYEHMsI U HAIIPABJICHUSI HHAYKLIIHOHHOTO TOKA.

9 kiace

Pa3nes 8. Mexanuveckue siBJICHUSI

Mexannueckoe nBwxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOrO [JBW)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOE nABMXKEeHHE. HepaBHOMepHOE



npsiIMOJIMHENHOe ABM>KeHHe. CpenHsss U MIHOBEHHAs CKOPOCTh Tella IPH HEPAaBHOMEPHOM

JBUKECHUH.

Yckopenne. PaBHOyckopeHHOe mpsimoiinHeiiHOe nBuxkeHune. CBoOomHOe mageHue. OMbITHI
[Nanunes.

PaBHOMepHOE IBWXKEHHE TO OKpYyXHOCTH. Ilepnmon u wacrora oOpamenus. Jluneinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH Hprotona. Bropoi 3akoH Herorona. Tperuit 3akon Herortona. IIpuHiuun
CYNEPIIO3UIUHU CHIL.

Cuiia ynpyroctu. 3akon ['yka. Cuia TpeHus: Cuiia TPEHHUS! CKOJIbKEHUS, CHJIa TPEHUSI TTOKOS,
Jpyrue BUbl TPEHUS.

Cuna TSKECTU U 3aKOH BCEMHPHOT'O TATOTEHUS. Y CKOpeHue CBOOOAHOrO najeHus. JBuxenue
maneT Bokpyr Comnaia (MC). IlepBas kocMudeckasi CKOpocTb. HeBeCOMOCTh U IIEperpy3KH.

PaBHoBecue MarepuanbHOUM TOukH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LleHTp TshkecTu.

Umnynec Tena. M3menenue ummynbca. MMmynbc cuiibl. 3aKOH COXpAaHEHHUS] HMITYJIbCA.
PeaktuBHoe nemxenue (MC).

Mexanuueckass pabota ¥ MouiHOCTh. Pabora cui TskecTH, ynpyroctu, TpeHusa. CBs3b
sHepruu W paboTel. [loTeHIManbHas SHeprus Teja, MOTHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIU.
IToTennmanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu

1. HabmrogeHne MeXxaHu4eCcKOro JBUKEHHsI Tela OTHOCUTENIBHO Pa3HbIX Te OTCUETA.

2. CpaBHeHUE nyTel U TPaeKTOPUI JIBUKEHUS OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

H3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKECHHUSI.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKECHUSI.

Habumronenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHW4ecKHX SIBICHHMH, MPOUCXOMALIMX B cucTeMe oTcuéra «Temexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHMs T€JIa OT MACChl Tela U JENCTBYIOIIEH Ha HETO CUJIBI.

8. HabmroneHnue paBeHCcTBa CUII ITPH B3aUMOJICHCTBUU TEII.

9. M3meHeHue Beca Tea pU yCKOPEHHOM JBUKCHUH.

10.IIepenava nmmysnbca Ipy B3aUMOJEHCTBHU TEII.

11.IIpeoOpazoBaHust SHEPTUU IPU B3aUMOJCHCTBUN Te.

12. CoxpaHeHHe UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHe UMITYJIbca MpU aOCOIOTHO YIIPYTOM B3aUMOAECHCTBUM.

14. HabnroieHue peakTUBHOTO JIBHIKEHUS.

15. CoxpaHeHHe MEXaHU4eCKOM SHepruy pu CBOOOJHOM A JCHUH.

16. CoxpaHeHHe MEXaHNYECKON IHEPTUH MPH JIBUYKEHUH TeJa MO JeHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onvimul

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa U JajbHEHNIIero paBHOMEPHOTO JIBHKEHUS [IapuKa
WM TEJIEKKH.

2. OmpeneneHue cpeAHEe CKOPOCTH CKOJbXEHHS Opycka WM [JBUKEHHUS IIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHre YCKOpPEHMsI Tella IPU PABHOYCKOPEHHOM JBM)KEHHU 110 HAKJIOHHOMN
IJIOCKOCTH.

4. WccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHM IpPHU PABHOYCKOPEHHOM JBMKEHHH 0Oe3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumoTe3bl: eciu NpU PaBHOYCKOPEHHOM JBMKEHHHM 0€3 HAayaJbHOM CKOPOCTH
IIyTH OTHOCATCS KaK psiJi HEYETHBIX UUCEN, TO COOTBETCTBYIOINE NPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. MccienoBanue 3aBUCMOCTH CHJIBI TPEHUS CKOJIBXKEHHSI OT CHJIBI HOPMAaJIbHOTO JaBJICHHUS.
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7. Omnpenenenue ko3 (HUIMEHTA TPESHHSI CKOJIBKEHHUS.

8. OmpenesneHue KECTKOCTU MPYKUHBIL.

9. Ompenenearie pabOTBl CWJIBI TPEHUS TIPH PABHOMEPHOM JBMKCHHHM Tela 10

TOPU30HTAIILHON TOBEPXHOCTH.
10.Ompenenenne pabOThl CWIIBI  YIPYTOCTH TPU THOABEME Tpy3a C HCIOJIB30BAaHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. I3y4yeHue 3aKOHAa COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI

Konebarenbnoe papmwkeHne. OCHOBHBIE XapaKTEPUCTHKH KoOJeOaHWI: MEepuoj, dYacrora,
aMmIuTyna. MareMatuuyeckuil W NpYKUHHBIM MasTHUKMU. lIpeBpaiienue sHeprum mnpu
K0JIe0aTEIbHOM JIBUKECHUU.

3aryxaromue konebanus. Beinyxaennsie konedanus. Pezonanc.

Mexanuueckre BosIHbI. CBOWMCTBa MEXaHUUYECKUX BOJH. [Ipo/1osibHBIE U TIOTIEPEUHBIE BOJIHBI.
JInuHa BOJIHBI M CKOPOCTh €€ pacrnpocTpaHeHHs. MexaHW4yecKHe BOJIHBI B TBEPAOM Tele,
cericmuueckue BosiHbl (MC).

3Byk. ['poMKOCTbH 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu
Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmtoienue BeIHYXIEHHBIX KOJI€OaHUI U pe30HaHca.
PacrnipocTpanenre npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
Habmtoienue 3aBUCUMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopnuvie pabomot u onvimul
1. Onpenenenre 4acToThl U epuo/ia KoueOaHUuil MaTeMaTHYeCKOro MasTHHKA.
2. Ompenenenue 4acTOThl U Neproia KojaeOaHui MPy>KUHHOTO MasTHHUKA.
3. UccnenoBanue 3aBUCMMOCTH MEpUOJia KOJIeOaHUM MOABELIEHHOIO K HUTHU I'py3a OT JJIUHBI
HUTHU.
4. UccnenoBanue 3aBUCMMOCTH NEpHOa KOJIeOaHUH PYKMHHOIO MasiTHUKA OT Macchl Ipys3a.
5. [IpoBepka HE3aBUCUMOCTH TMepuojJa KoieOaHUil rpy3a, MOJABEIIEHHOTO K HHUTH, OT MAacChl
rpysa.
6. ONBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEpUO/a KOJeOaHUN MPYKUHHOTO MAsTHHKA OT
MacChl Tpy3a U KECTKOCTU TIPYKUHBI.
7. N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Pa3nen 10. Di1ieKTpOMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHUTHOE MoJie. DIEKTPOMarHuTHbIe BOJHBI. CBOWCTBA AJEKTPOMATHUTHBIX BOJIH.
[Ilkana »MEeKTPOMAarHUTHBIX BOJH. lcronb30BaHME 3JIEKTPOMArHUTHBIX BOJH JJISi COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BolHOBBIE CBOICTBA CBETA.

Hemoncmpayuu

1. CBoiICTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BouiHOBBIE CBOMCTBa CBETA.

Jlabopamopnwvie pabomovt u onvimul

1. 3y4yeHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pazgen 11. CBeToBbIe siBJIEHUS

JlyueBass mopenb cBera. Mcrounuku cBera. IIpsimonuHeiHOe pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue ceera. ITnockoe 3epkano. 3aKkoH OTpaXKEHUs CBETA.

ITpenomnienue cBera. 3akoH IpesiomiieHus1 cBeTa. [lonHOE BHYTpEeHHEE OTpaKEHHME CBETA.
Hcnonp30BaHrEe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xop nydeit B aunH3e. OnTuyeckas cuctema (ortoarnmapara, MUKPOCKOIIAa U TelleCKoma
(MC). I'na3 kak onTuyeckasi cucteMa. bJIu30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxenue Gemoro ceera B crekTp. OnbiTel HetoToHa. CrioskeHHE CHEKTPaIbHBIX IIBETOB.
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Hucniepcus ceera.
Hemoncmpayuu
. [IpsAMonuHeliHOe pacIpOCTPAHEHUE CBETA.
. OTpaxxeHue cBera.
. Ilomydenue n300pakeHui B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
. [Ipenomnenue caera.
. OnTuyeckuii CBETOBO/I.
. X0 ydel B COOMPArOIIeH JINH3E.
. X0oJ1 Iy4el B paCCEUBAIOLLEH JINH3E.
. Ilonyuenue n3o0pakeHU C MOMOILBIO JIMH3.
. Ilpunnun aevicTBus GoToanmnapara, MUKPOCKOIIA M TEIECKOTA.
10. Mozenp riaza.
11. Pa3noxxenue 6eoro cBera B CIEKTP.
12.ITomyuenue 6enoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimuol
1. MccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOTO JIyda OT yrja HaJeHusl.
2. M3yueHne XxapakTepUCTUK N300pakeHUs MpeIMeTa B TUIOCKOM 3epKalie.
3. UccnenoBanue 3aBUCHUMOCTH YIJIa HPEJIOMJIEHUS CBETOBOTO Jiyda OT yrja MaJeHUs Ha
IPaHULE «BO3yX—CTEKIIO.
[Tomyuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPAOIIEH JTUH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
. OTBITHI IO BOCIIPUATHIO IIBETA MPEAMETOB ITPH WX HAOIIOACHUH Yepe3 BETOBBIC (DUIIBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUSA

OmnsiTel Pesepdopna u mnanerapnas monenb aroma. Mogjens aroma bopa. Mcmyckanue u
MOTJIONIEeHHE cBeTa aTOMOM. KBaHThI. JInHelyaThie CIEKTPBI.

PamunoakTuBHOCTE. Aunbda-, Oera- u ramma-usnydeHus. CTpOCHHE AaTOMHOTO sIpa.
Hyxnonnas monens aroMHoro siapa. M3otomnsl.

PannoaktusHbie npeBpanienus. Ilepuon nomypacnana aTOMHBIX 11€p.

SnepHple peakuMu. 3aKOHBI COXPAaHEHUs 3apsOBOTO M MAacCOBOIO YMCEI. DHEPrus CBS3U
aToMHbIX siaep. CBsa3p Macchl U SHepruu. Peakumu cuHte3a u geneHus sjep. Mcrounuku
sHeprun Conuna u 38&31 (MC).

SAnepnas sHepretuka. JleiicTBUs paAlOaKTUBHBIX U3JTy4YeHUH Ha KuBble opraHnuzMsl (MC).

Hemoncmpayuu
CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrneKTphl pa3IMYHbIX I'a30B.
CrnexTp BoaOpoO/Ia.
HaGnronenue TpekoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUEHU.
Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopnwvie pabomovt u onvimul
1. HaGumtoieHre CIUIOIMIHBIX U JIMHEHYaThIX CIIEKTPOB M3JIyUEHHUS.
2. UccnenoBanue TpEKOB: H3MEpPEHHWE DSHEPrUM YaCTHIBI 10 TOPMO3HOMY TyTH (IO
¢dororpadusam).
3. U3mepenue pagnoakTuBHOTrO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOLYTb

[ToBTOpHTENEHO-0000MIAOIIMIT MOAY/Ih MPEAHA3HAYEH [IJII CHUCTEMATH3allid W O00O0OIIeHUS
IPEIMETHOTO COJIEPYKAHMS U OIbITA AEATENbHOCTH, IPHOOPETEHHOTO NP U3YYEHUH BCETO Kypca
buznky, a Takxke ISl MOAroTOBKM K OCHOBHOMY rOCY/IapCTBEHHOMY 3K3aMeHY M0 (HU3UKe IS
00yyaromuxcsi, BBIOPaBIINX 3TOT YUeOHBIH Mpeamer.

[Tpu u3ydeHUH JaHHOTO MOAYJISI PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUBI ACSITEILHOCTH, Ha
OCHOBE KOTOPBIX 00eCIeunBaeTcs JOCTHKEHUE MPEIMETHBIX U METAlpEeIMETHBIX TIIaHUPYEMBIX
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pe3ybTaToB 00yueHHs, (POPMUPYETCsl €CTECTBEHHO-HAYYHAs! TPAMOTHOCTh: OCBOEHHE HAyYHBIX
METOJIOB HCCJIEIOBAHMS SIBICHUN NPUPOIbI M TEXHHUKH, OBJAJCHHE YMEHUSIMU OOBACHATH
¢u3nueckue SBICHUS, NPUMEHSS IOJNyYCHHbIE 3HAHWSA, peIIaTh 3aJadd, B TOM 4YHCIE
KaueCTBEHHbBIE U HKCIIEPUMEHTAIIbHBIE.

IIpuHIMIINAIBEHO AEATENBHOCTHBIN XapakTep AAHHOTO Pa3zelia peaau3yeTcs 3a CYET TOro, 4To
y4Yalluecs BBINOIHSIOT 3a/1aHHs], B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHHWI paclO3HAaBaTh M HAY4YHO OOBSICHATH (hU3HUECcKHe
ABJICHUS B OKPY’KAIOILEH IPUPOJIE U IIOBCEJHEBHOW KU3HU;

UCTIOJIb30BaTh HAYYHBIE METObI UCCIICAOBAHUS (DU3MUYECKHUX SIBICHHUM, B TOM YHUCIIE JUIs
IIPOBEPKU TUIIOTE3 U IOIYYEHUS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAy4YHbIE OCHOBBI Hamboliee BaXKHBIX JOCTI)KEHHH COBPEMEHHBIX
TEXHOJIOTHI, HanpuMep, MPAKTHYECKOTO HCIOJb30BAHUSA PAa3JIMYHbIX HCTOYHUKOB
OSHEPIHMM HA OCHOBE 3aKOHA IIPEBPAILEHUS M COXPAHEHMs BCEX M3BECTHBIX BHJIOB
SHEPIUH.

Kaxnas w3 TeM [gaHHOro paszena BKIIOYAaeT HSKCIEPHUMEHTAIFHOE HCCIIEIOBaHHE
oboOmraromero xapakrepa. Paszien 3aBepiaeTcst MpOBEACHUEM TUArHOCTUYECKON U OLIEHOYHOMN
paboThI 32 KypC OCHOBHOM IITKOJIBI.



IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS
YUYEBHOI'O IPEJIMETA «®U3UKA»
HA YPOBHE OCHOBHOT'O OBHIET'O OBPA30BAHUA
Wzyuenue yueOHOro mnpenmera «®Pusnka» Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHUs
JTOJKHO — oOecreumBaTh JOCTHKEHUE CIEAYIONUX JUYHOCTHBIX, METANpPEAMETHBIX U
MpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

Ilampuomuueckoe éocnumanue:

—TIPOSIBJICHUE HMHTEpEeca K HCTOPHH U COBPEMEHHOMY COCTOSHHUIO POCCHHCKOW (PU3UUECKOit
HayKU;

—IIEHHOCTHOE OTHOUICHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3HKOB.

I'pasrcoanckoe u Oyxo8Ho-HpagcmeeHHoe 60CnUmMaHUe:

—TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX
po0JieM, CBSA3aHHBIX C IPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

—O0CO3HaHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B A€ATEILHOCTH YUEHOTO.
Jcmemuueckoe éocnumanue:

—BOCTIPUSITHE ICTETUYECKUX KAYeCTB (PU3UYECKON HayKw: €€ TapMOHUYHOTO IOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, TJAKOHUYHOCTH.

Ilennocmu nHayuno2o no3Hanus .

—OCO3HAaHUE IIEHHOCTH (U3MUECKONM HAyKH KaK MOIIHOIO HMHCTPYMEHTa MO3HAHHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIEH COCTABIISIIONIEN KYJIbTYPBI,

—pa3BUTHE HAYYHOM JTI0003HATENFHOCTH, HHTEpPECa K UCCIEA0BATEIbCKOM IeATeIbHOCTH.
Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 DJ1A2ONOTYHUA

—OCO3HaHUE [[EHHOCTU 0e30macHoro odpasa KH3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaXHOCTHU MpaBUJI 0€3011aCHOTO MOBEACHUS HA TPAHCIOPTE, HA JI0POrax, ¢ NEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

—Cc(hOpPMHUPOBAHHOCTh HaBBbIKA pedIeKCHUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTo K€
npaBa y JIpyroro 4yejoBeKa.

Tpyooeoe eocnumanue:

—AaKTUBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3a7a4 (B paMKaxX CEMbH, IIKOIBI, TOPOAA, Kpasi)
TEXHOJOTMYECKON M COLMaIbHON HANpPaBJIE€HHOCTH, TPEOYIOLIMX B TOM YUCIE U (PU3UUECKUX
3HAHUM;

—MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO MPOo(ecchii, CBA3aHHbBIX € (PU3UKOM.

IKonozuueckoe eocnumanue:

—OpHeHTallUsd Ha MpUMEHEHHE (U3MYECKUX 3HAaHUM [UIsl peleHus 3ajad B olnactu
OKpY’KaloIllel cpeibl, INIAHUPOBAHUS MTOCTYNKOB M OIIEHKA UX BO3MOJKHBIX MOCIEICTBUM It
OKpYKarolleu Cpeibl;

—O0CO3HaHUe II100aIBHOT0 XapaKkTepa IKOJOTHUECKUX MPOOIeM U MyTeH UX perieHHs.
Aoanmayua oo0yuaowiecoca K UIMEHAIOUWUMCA YCI08UAM COUUANLHOU U NPUPOOHOU

cpeovl:

—T0TPeOHOCTh BO B3aMMOJIEUCTBUU MPU BBIMOJIHEHUH UCCIEOBAHUM U MPOEKTOB (PU3NUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;

—TIOBBIIIIEHNE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeATEIbHOCTh;

—TMoTpeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHHH, B TOM 4ncie GOpMyIUpOBaTh UACH, IIOHSATHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;

—O0CO3HaHUe JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

—IIJTaHUPOBAaHKE CBOETO Pa3BUTHS B MPUOOPETEHNUH HOBBIX (PU3HUECKUX 3HAHUII;

—CTpEMIICHHE aHAIM3UPOBATh U BBISIBJISITH B3aUMOCBSI3U MPHUPOBI, OOIIECTBA U YKOHOMHKH, B
TOM YHCJIE C UCTOIb30BaHUEM (PU3NYECKUX 3HAHUM;

—OILICHKAa CBOMUX [JEHUCTBHM C Y4YETOM BIUSAHHMS HA OKPYKAIOIIYIO CpEly, BO3MOXHBIX



17100 TbHBIX TOCIEICTBHHA.
METAIIPEJMETHBIE PE3YJIBTATBI

YHuBepcaiabHbIe NO3HABATEIbHbIE AeHCTBUSA
bazoevie nozuueckue oeiicmeu:

—BBIABIIATh U XapaKTEPU30BaTh CYLIECTBEHHbIEC IPU3HAKN OOBEKTOB (SBJICHUN);

—YCTaHaBJIMBATh CYIIECTBEHHBIM MpHU3HAK Kilaccu(UKAIMK, OCHOBaHUS sl OOOOLICHUS U
CpaBHEHUS,

—BBIABIIATh 3aKOHOMEPHOCTH M MPOTUBOPEUMsT B paccMaTpuBaeMbIX (akTax, HaHHBIX U
HAOIIOICHUSAX, OTHOCAIINXCS K (DU3UUCCKUM SIBIICHUSIM;

—BBIABIIATH IPUUUHHO-CJICICTBEHHBIE CBSI3U MIPU U3YyUCHUH (PU3NYECKUX SBJICHUHN U MPOIIECCOB;
JIeNaTh BBIBOJBI C WCIOJIb30BAHUEM JICAYKTHUBHBIX W WHAYKTUBHBIX YMO3AKITIOYCHUMH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (DU3UYECKUX BEJINYHH;

—CaMOCTOSATEIPHO BBIOMPATH CIIOCOO peIlIeHus y4eOHOUW (u3ndeckoil 3amadu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEIICHUs, BHIOOP HanbOsIee MOIXOSAIIEr0 C YUETOM CaMOCTOSITENEHO
BBIJICTICHHBIX KPUTEPHUER).
ba3zoevie uccnedosamenvckue oelicmeusn:

—MCIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIHLCKUM MHCTPYMEHT MTO3HAHUS,

—TIPOBOJIUTH IO CAMOCTOSITENIFHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIN (hU3HUecKuid
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHNE (PU3UICCKOTO SBIICHUS;

—OLIEHWBAaTh HA NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(POpPMAIUIO, MOIYYEHHYIO B XOJe
MCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

—CaMOCTOATENbHO (QOPMYIUPOBATh 0000IIEHUS U BBIBOABI MO pe3ylbTaTaM IPOBEAEHHOIO
HaOJIOJICHUS, OTIBITA, UCCIICIOBAHMUS;

—TIIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (U3MUYECKUX TIPOIECCOB, a TaKke
BBIJIBUTATh MIPENOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Paooma c unghopmayueii:

—TMOpPUMEHATh pa3U4Hble METOJbl, HWHCTPYMEHTBHI U 3alpochl TPH TIOHNCKE U 0TOOpe
uH(pOpPMaIIMK WIH JAaHHBIX ¢ YUETOM MPeAIoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

—aHaIN3UPOBaTh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIIHIO PA3ITHUYHBIX BUOB U
dbopM TpencTaBIeHNUS;

—CaMOCTOATENbHO BBIOMpATh ONTHUMAIbHYIO (opMy TpeacTaBieHHUs HHPOpMaLMM U
WLTIOCTPUPOBATH pelIaeMble 3a/1a4l HECTIOKHBIMH CXEMaMH, JuarpaMMaMu, WHOU Tpadukoi
1 UX KOMOWHAIIUSIMH.

YHuBepcajibHble KOMMYHUKATHBHbIE el CTBUS
Obwenue:.

—B X0/ 00CyXJIeHUsl y4eOHOro Marepuala, pe3yibTaToB J1abOpaTOPHBIX pPabOT U MPOEKTOB
3a/1aBaTh BOIMPOCHI IO CYIIECTBY 00CYXIaeMOM TEMbI U BBICKA3bIBATh MJICU, HAllCJICHHBIE Ha
peleHre 3aa4u U NoAepKaHue OIarokenareIbHOCTH OOIIEHMS;

—COIIOCTaBIIATh CBOM CYKJICHHS C CYKIECHUSIMH IPYTHMX yYaCTHUKOB JHajiora, 0OHapy>KUBaTh
pa3nuyue U CXOACTBO MO3UIIHIA;

—BBIpaXXaTh CBOIO TOYKY 3PCHHSI B YCTHBIX W MMUCHMEHHBIX TEKCTAX;

—TMyOIMYHO MPEACTABIATh PE3YNbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA).

Coemecmuasn oesmensvnocmsy (COMmpyoHUUECme0):

—TOHUMATh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOWM W WHAWBUIYAJTbHOW pabOTHl MpH
pelIeHnH KOHKPETHON (PU3NYECKON MPOOIIEMBI;

—TIPUHUMATH 1IeTTH COBMECTHOM JIEATETLHOCTH, OPTaHU30BBIBATH JICUCTBUS 110 €€ TOCTHKCHHIO:
pacmpenensits poiu, o0CyKIaTh MPOLECChl U Pe3yNbTaThl COBMECTHON padOThI; 0000IIaTh
MHEHNS HECKOJIBKUX JTIOAEH;

—BBIMIOJIHATh CBOIO 4YacTh padOThI, JOCTUTasi KadyeCTBEHHOTO pe3ylbTaTa IO CBOEMY



HAIPABJICHUIO U KOOPAUHUPYS CBOU JEUCTBHUS C APYTUMH YJI€HAMH KOMAaH/Ibl;

—OLIEHUBaTh KAayeCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CaMOCTOATEIHHO
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHuBepcaibHble peryJsiTUBHbIE e CTBUS
Camoopzanuzayusa:

—BBIABIIATH MPOOJIEMbl B JKU3HEHHBIX W YYEOHBIX CUTYyalUsAX, TPEOYIOUIMX Ui pelleHus
bu3nUecKux 3HAHUMH;

—OPHUEHTUPOBATHCS B PA3JIUYHBIX MOAX0JaX MPUHATHS pelieHui (MHAUBUyaIbHOE, PUHATHE
pellIeHus B IpyMIe, IPUHIATHE PELLICHUI TPYIIOi);

—CaMOCTOATEIbHO COCTAaBJIATh QITOPUTM peEIleHUs (PU3NYECKOW 3aJayd WM  IUIaHa
UCCIICIOBAaHUS € Y4Y€TOM HUMEIOIIUXCA PECYypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUpPOBaTh IIPEIIaraéMble BAPUAHTHI PELLICHUN;

—JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxonumpons (pegpnexcusn):

—/1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMH U [IpeasaraTh IlaH €€ U3MEHEeHUS;

—OOBSICHATh TNPUYUHBI JTOCTHXKEHUS (HEIOCTHXKEHUS) pEe3yJIbTaTOB NEATEIbHOCTH, J1aBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTUBHI B JIEATENIHHOCTh (B TOM YHCJIE€ B XOJ BBIMNOJHEHHS (PUIUUECKOTO
MCCJIEIOBaHMsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBbCTB, U3MEHUBIIMXCS CUTYalUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJIU U YCIOBUSIM.

ImMoyuonanbHbLIL UHMENIEeKm '

—CTaBUThH ce0s1 Ha MECTO JIPYroro 4esioBeKa B XOJ€ CIopa WM JAUCKYCCUU Ha Hay4yHYIO TEMY,
MIOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYroro.

Ilpunamue ceéa u opyzux:

—TIIpU3HaBaTh CBOE MPABO Ha OLIMOKY MPHU peUIeHUH (PU3NYECKUX 3a/1ad WM B YTBEPKIACHUSIX
Ha Hay4HbIE TEMbI M TaKOE e IPaBo IPYroro.

HNPEAMETHBIE PE3YJIbTATHI

7 knace
[TpenmerHble pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y

o0yyaromuxcsi yMeHui:

—MCIOJb30BaTh MOHATUS: (U3NYECKHE U XMMUYECKHE SIBJICHUS; HAOIIOACHUE, SKCIIEPUMEHT,
MOJIEIb, TUIIOTE3a; SAMHUIBI (PU3UIECKUX BEIUYHH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHUS
BelecTBa (TBEpHOE, KHJIKOE, Trazoo0pa3HOe); MEXaHMUYECKOe JBIMKEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, TIPSMOJMHEHHOE), TPAaeKTOpPHUS, PABHOACHCTBYIOIIAs CHII, JeopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

—paznu4uath sBiaeHUS (auddys3us; TEIIOBOE ABUKEHUE YACTHUI[ BEIISCTBA; PaBHOMEPHOE
JIBIDKEHUE; HEpaBHOMEPHOE JIBUKEHUE; HHEPIUS; B3aUMOJICHCTBHE TeJI; paBHOBECHE TBEPBIX
TEJI C 3aKPEIUIEHHON OCHIO BpAIICHUS; Tiepeada IaBJICHUs TBEPIBIMU TEIAMH, KU IKOCTSIMHU U
ra3amu; arMoc(epHoe JaBJICHUE; IUIaBaHUE TeEJl; MPEBPAIICHUS MEXaHWYECKOH SHepruu) mo
ONHCAaHWIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE
du3nueckoe sBICHUE;

—pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DM3NYECKHUX SBICHHNA B OKPYKAIOIMIEM MHUpPE, B TOM
yuciae (pU3NYECKue SBJICHUS B NMPHUPOJIE: MPUMEPHI ABWKEHHS C Pa3IMYHBIMH CKOPOCTSIMH B
KMBOH W HEKUBOW TPUPOAE; ACUCTBUE CHIIBI TPEHUS B TPHPOJEC W TEXHHKE, BIHSHHE
aTMOC(EpHOTo JIaBJICHUs HA KUBOW OpraHu3M; IUIaBaHHE PBIO; phIYark B TeJIE YellOBeKa; MpU
9TOM TIEPEBOJUTH TPAKTHYECKYIO 33dadyy B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIC
CBOWCTBA/MpU3HAKN (PU3UUECKUX SBICHU;

—OTNWCHIBAaTh HM3yYCHHBIE CBOWCTBA TeN W (DU3WUYECKUE SIBICHUS, WUCIONB3Ys (u3mueckue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPeMs, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh,



cuJjia yrnpyrocTH, CHIa TSDKECTH, BEC Tella, CHila TPEHUs, JaBlieHue (TBEPAOro Tena, sKUAKOCTH,
ra3a), BBITAJKHBAIOIIAs CUJIa, MEXaHU4YecKas paboTa, MOIIHOCTb, MJIEYO CUIIbI, MOMEHT CHUJIbI,
KOX((UIIMEHT TMOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETUYECKAsl M TIOTCHIIMATBHAS YHEPTHS);
IpU ONUCAHUU TPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIOIb3YEMbIX BEIMYUH, HUX
0003HaYCHHSI ¥ SIMHULIBI PU3NUYECKUX BEIIMYUH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAaHHYIO
busznyecKkyr0 BEIUYMHY C JPYTUMH  BEJIMYMHAMH, CTPOUTh TpaUKud H3YYEHHBIX
3aBUCHUMOCTEN (PU3NYCCKUX BEIUYHH;

—XapaKTepHu30BaTh CBOWCTBA Tel, (pU3MUecKkue SBJICHHS W TPOILECCHl, UCIOJb3ys IMpaBUiia
cloXeHus cuia (BIoJib OJHOM mpsmoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHsl pblyara (OJI0Ka), «30JI0TO€ MPABHIIO» MEXAaHUKH, 3aKOH COXpPaHEHUS
MEXaHHUYECKON SHEPTUU; TIPHU ITOM JIaBaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA M 3aIHCHIBATH
€ro MaTeMaTUYECKOEe BBIPAXKECHHUE;

—OOBSICHITh (PU3UYCCKUE SIBICHUS, MPOLECCHl U CBOMCTBA TENl, B TOM YHUCJIC U B KOHTEKCTE
CUTyalluil NPAaKTUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BBIABIATH IMPUUYUHHO-CIIEICTBEHHbIE
CBSI3M, CTPOUTH OOBSICHEHHE W3 |—2 JOrMYecKuX HIaroB ¢ OHNopoll Ha 1—2 U3yueHHBIX
CBOIiCTBa (pU3NUECKUX SBIECHUHN, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

—peniathk pacu€THbIC 3a1a9u B 1—2 NEHCTBUS, UCTIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIIHE
¢dbusnyeckue BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33aJa4yM 3alUCBIBaTh KPAaTKOE yCIOBHE,
MOJICTABJIATh (DU3MUYECKHUE BEIUYHHBI B (QOPMYJIBl M TPOBOJUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JAaHHBIE, HEOOXOAMMBIE IJsi pEIICHUS 3ajad, OLIEHUBATh PEATUCTUYHOCTh
MOJTyYEeHHOU (PU3NYECKON BEITMUNHBI,

—pacno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEUIUTh MpPU MOMOLIM (U3NYECKUX METO/OB; B
ONMCAHUU HCCIIEI0OBAaHUS BBIIEIATH IPOBEPSEMOE MPEANOI0KEHUE (TUIIOTE3Y), pa3InyaTh U
MHTEPIPETUPOBATh MONYyYEHHBIH pe3yibTaT, HAXOAUTh OMIMOKM B XOJE€ OIbITa, JAeJaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

—TIPOBOJIUTH OMBITHI 10 HAOMIONEHUIO (PU3MYECKUX SBICHUN WM (PU3UUYECKHX CBONCTB TEI:
(dopMynupoBaTh MPOBEPSEMBIE IMPEAINONIOKEHUS, COOMPATh YCTAHOBKY M3 IPENJIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBL;

—BBITNIOJIHATh TPSIMbIE H3MEPEHUs PACCTOSIHUS, BPEMEHH, MacChl Teina, 00BhEMa, CHIIBI M
TEMIEPAaTypbl C WCIOJIb30BAHUEM aHAJOTOBBIX U IH(PPOBBIX MPUOOPOB; 3aMHCHIBATH
MOoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHUN;

—TPOBOJIUTh HCCIEAOBAaHHWE 3aBUCHMOCTH OJHOM (PU3MYeCKON BENUYMHBI OT JAPYro ¢
WCIIOJIb30BAHUEM TIPSIMBIX W3MEPEHHUH (3aBUCHMOCTH MYTH PABHOMEPHO JBUKYIIErocs Teja
OT BPEMEHHU JABWKEHHUS TeJa; CUJIbl TPEHHUS CKOJbXEHUS OT CHJIbl JAaBJIECHUS, KauecTBa
00pabOTKM TIOBEPXHOCTEH Te€l W  HE3aBUCHUMOCTH CHJBI TPEHUS OT  TUJIONIATH
CONPUKOCHOBEHUS TEJ; CUJIbI YIIPYTOCTU OT YAJIMHEHUS MPYKUHBI; BBITAIKUBAIOIIEH CUIIBI OT
00béMa TOTPY)KEHHOW YacTH Tela W OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTU TeNa, OT TIyOWHBI, Ha KOTOPYI TOTPY)KEHO Tello; YCJIOBHMM IJaBaHUsS Tel,
YCIIOBUM paBHOBECUS pblyara M OJIOKOB); y4yacTBOBaTb B IJIAHUPOBAHUU Y4eOHOTO
WCCIIEIOBaHMsI, COOUpaTh YCTAaHOBKY W BBINONHITH W3MEPEHUs, CIeAys MPEII0OKEHHOMY
Ia”y, (pUKCUPOBATH PE3YNbTATHl MOJYYCHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJE
MPEUIOKEHHBIX Ta0IHIl U TpadUKOB, AeTIaTh BBIBOBI IO PE3yIbTaTaM UCCIEIOBAHUS;

—TPOBOJUTH KOCBEHHBIC M3MEPECHHS (PU3MUECKUX BEIMYMH (TJIOTHOCTH BEIIECTBA KUIAKOCTH U
TBEPJOTO Tejla; CUja TPEHUS CKOJBXKEHHUS;, NaBJICHUE BO3/yXa; BBITAIKMBAIOIIAs CHIIA,
JIEUCTBYIONIAs HAa TIOTPYKEHHOE B JKHJIKOCTHh TeJIO; KOI(PHUIIMEHT TMOJIE3HOTO EHCTBHS
MPOCTBIX MEXAHU3MOB), CIEAYs MPEIOKEHHON MHCTPYKLMH: MPU BHINOIHEHUH HU3MEpPEHUM
coOMpaTh IKCTIEPUMEHTATbHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUE NCKOMOU BEJIMYUHBI;

—Cco0JII01aTh TIPaBHJIa TEXHUKH O€30MaCHOCTH MPH padboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

—YyKa3bIBaTh MPHUHIUIIEI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
TUHAMOMETp, COOOINAONINECS COCYIbI, OapOMETp, pbluar, MOJBIKHBIM W HEMOJIBUKHBIN
0JI0K, HAKJIOHHAs TUIOCKOCTb;

—XapaKTepU30BaTh MPHUHIIMIBI JACUCTBUS W3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB C



OMopoil Ha uX omnMucaHus (B TOM 4YHCIE: MOJIIMIIHUKH, YCTPOMCTBO BOJOMPOBOA,
THJIPABINYECKUN TpEecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), UCHONb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUA M HEOOXonuMble (U3MUYECKHe 3aKOHBI U
3aKOHOMEPHOCTH;

—TIPUBOJUTH IPUMEPHI / HAXOAUTh HH(OPMAIUIO O TTpUMEpax MPAKTUYECKOTO HCIIOIb30BAHUS
¢u3nyeckux 3HAHUM B IIOBCEAHEBHOM >KM3HM JuIsl oOecredeHuss Oe30MacHOCTH IpU
oOpamieHnd ¢ TpUOOpaMU W TEXHUYECKHMMH YCTPOWCTBAMH, COXpPAaHEHHS 3I0POBbSI U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpY Kartollel cpeie;

—OCYIIECTBIATh OTOOpP HCTOYHHKOB HWH(POpPMALMU B CETH VIHTEpHET B COOTBETCTBHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMMEIOLIUXCS 3HAHUH M IMyTEM CpaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(OPMAIMIO, KOTOpast SBISETCS MPOTHBOPEUYUBON WIIH
MOYET OBITh HEJOCTOBEPHOM;

—MCIOJB30BaTh IPH BBINOJIHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JUTEpaTypy
(GU3NYECKOro CoAep)KaHusl, CIPABOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT; BiaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU W3 OAHON 3HAKOBOU
CHCTEMBI B IPYI'YIO;

—C03/1aBaTh COOCTBEHHBIC KpaTKHE INHCHbMEHHbIE W YCTHBIE COOOLICHHWS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpManuu (U3NYECKOro COJAep)KaHMs, B TOM 4Mcie NYOJIMYHO JeNaTh
KpaTKhe COOOLICHHS O pe3yibTaTaXx HPOEKTOB WM Y4YeOHBIX MCCIIEOBAHUMN; TPH STOM
IPaMOTHO MCII0JIb30BaTh M3Y4YECHHBIM MOHATUHHBIA anmmapaT Kypca (U3UKH, COIPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALNEM;

—IIPH BBINOJIHEHUH Y4€OHBIX IPOEKTOB M UCCIEI0BaHUN pacnpeaessaTh 005S3aHHOCTH B IPYyIIIe
B COOTBETCTBHH C NOCTABJICHHBIMHU 33Ja4aMHM, CIICAWTH 32 BBIMOJIHEHHEM IUIaHA JIEHCTBHIA,
a/IeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIaJ B JAEATENbHOCTb TPYMIbI; BbICTPAUBAThH
KOMMYHHKAaTHBHOE B3aMOCHUCTBUE, YUUTHIBAS MHEHUE OKPYKAFOIIUX.

8 ki1ace
[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPakaTh C(HOPMHUPOBAHHOCTH Y

00yyJaroImuxcst yMeHu:

—WCIOJIB30BATh MOHITHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHUE aTOMOB M MOJIEKYIT,
arperaTHbIe COCTOSHUS BEILECTBA, KPUCTAJUIMYECKHE U aMopdHbIe Tena, HACBILICHHBIH U
HEHACHIIICHHBII Tap, BIAXXHOCTh BO3JyXa; TEMIEpaTypa, BHYTPEHHSS DHEPTHUs, TEIUIOBOU
JIBUTATEIb; 3JJIEMEHTAPHBIN SIEKTPUYECKUH 3apsij, JIEKTPUUECKOe I0Jie, MPOBOAHUKH HU
JVDJICKTPUKH, TIOCTOSTHHBIHN JIEKTPUYECKUI TOK, MAarHUTHOE TIOJIE;

—pa3nuyarth ABJICHUS (TEMJIOBOE paclIUpeHHue/ckaTHe, Telionepeaaya, TeIoBOe paBHOBECHE,
CMauyuBaHME, KAMWUISPHBIC SIBICHUS, HCTIApEHUE, KOHCHCAIUS, TUIABICHUE, KPUCTAIUTH3AIINS
(oTBepAeBaHuE), KHUIIEHUE, Terulonepenadya (TeIIONPOBOAHOCTb, KOHBEKIHS, H3IydeHHE);
DIIEKTPHU3ANHNS TeJ, B3aWMOJCHCTBHE 3apsA0B, JCUCTBHUS DIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aMMO/IeCTBHE MAarHUTOB, JIeHiCTBHE MAarHUTHOTO MOJISl HAa IPOBOJHHUK C TOKOM,
AIIEKTPOMArHUTHAS MHIYKIIKS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

—pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DM3NUYECKHUX SBICHHA B OKPYXKAIOMIEM MHUpPE, B TOM
yucie pU3nuecKue sIBIEHUS B IPUPOJE: MOBEPXHOCTHOE HATSIKEHNUE U KalMJUISIpHbIE SIBJICHUS
B NPHUPOAE, KPUCTALIB B MpHpojae, n3nydeHne CoiHIa, 3amep3aHHe BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra; >JEKTpUYEeCKHe SBICHUS B arMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB; MArHUTHOE IoJie 3eMilM, Jpeid MoJoCcoB, poib
MarHUTHOTO TOJNS JUIs JKM3HM Ha 3emile, MOJSPHOE CHUSHUE; MpPHU OSTOM IEPEBOAMTH
NPakTUYECKYyl0 3a7ady B Y4eOHYIO, BBIICNATH CYIICCTBEHHBIE CBOWCTBA/TIPU3HAKU
bu3nUecKuX SBICHUIA;

—OMWCHIBAaTh HM3y4YCHHBIC CBOWCTBA Tel W (DU3WUYECKUE SIBICHUS, HUCIONB3Ys (u3mueckue
BEIMYMHBI  (TeMIeparypa, BHYTPEHHsSSI OSHEprus, KOJWYECTBO TEIUIOTHI, YyJeNbHas
TEIUNIOEMKOCTh ~ BEIIECTBA,  y[eNbHAs  TEIUIOTa  IUIABJICHWS,  yAENbHas  TEIUIoTa
napooOpa3zoBaHus, yJelIbHAs TEIJIOTa CTOPaHHs TOIUINBA, KO3()(UIIMEHT MOJIe3HOr0 NeHCTBUS



TEIJIOBOM MAaIlIMHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, ANEKTPUUYECKUN 3apsij, CHiIa TOKa,
JNIEKTPUYECKOE HANpsHKEHHE, CONPOTUBJICHHE TIPOBOJHUKA, YIEIbHOE CONPOTUBJICHHE
BEIIECTBa, paboTa U MOIIHOCTH IEKTPHUECKOTO TOKA); MIPU OMMUCAHUH MTPABUIILHO TPAKTOBAThH
busznyecKkuil CMBICT HCHOJB3YEMbIX BEJIWYUH, OOO3HAUEHUS U EAMHULIBI (UINYECKUX
BEJIMYMH, HAXOIUTHh (POPMYJIBI, CBSA3BIBAOININE TAHHYIO (PU3NYCCKYIO BEIIMUUHY C JIPYTHMH
BEJIMYMHAMU, CTPOUTDH IPaUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYUH;

—XapaKTepU30BaTh CBOWCTBA Tell, (PU3MUYECKUE SIBICHUS M TPOLECCHI, MUCIOJIb3ys OCHOBHBIC
MOJIOKEHUS ~ MOJIEKYJISIPHO-KMHETUYECKOW  TEOpUM  CTPOEHHUS  BEUIECTBa,  MPUHIUI
CYMEpIIO3UINH T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma 11t
yuacTka uenu, 3akoH J[xoyms—IJIeHna, 3aKOH COXpaHEHMsI SHEPruu; IpU STOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUIECKOE BHIPAKCHHE;

—OO0BICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE CHUTYyallHii
MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISIBJIATh MPUUYUHHO-CICJACTBEHHBIE  CBSI3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIIaroB ¢ OMOpOH Ha 1—2 M3y4EeHHBIX CBOWMCTBA
(bU3NIeCKUX SBICHUH, GPU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

—peniath pacu€THbIC 3a7auu B 2—3 NEHCTBUS, UCIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI: HA OCHOBE aHalIM3a yCJOBHS 33aJauyM 3alUChIBaTh KPAaTKOE YCIIOBUE,
BBISIBJISITH HEJOCTATOK JaHHBIX [UIsI pEIleHUs 3aJadyd, BBIOMpPATh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMble JJi €€ pelIeHUs], IPOBOJUTh PacyE€Thl U CPAaBHUBATH IOJYYEHHOE 3HAYEHHUE
bu3nYeCcKoil BETUYNHBI C U3BECTHBIMU JAHHBIMU;

—pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHIMTH IMPH TMOMOIIM (PU3HUYECKHX METOIOB;
UCIIONIB3YSl OMUCAHHE HCCIEIOBAaHMS, BBIICIATH MPOBEPSEMOE MPEIOIIOKEHNEe, OlEHUBATh
IIPABUJIBHOCTb MOPsI/IKA IPOBEIEHUS UCCIIEIOBAHMUS, JIEJIaTh BBIBOIBL;

—TIPOBOJIUTh OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SBICHUNA WM (PU3NYECKHX CBOMCTB Tell
(KanmMJUIApHBIE SIBJICHUS, 3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMma, TeMmepaTyphl;
CKOPOCTH mporecca OCTBIBAHUSI/HATPEBAHUS npu U3ITy4YeHUU oT BeTa
M3JTYYaOIIEeH/TIOTTIONIAOIIEH MOBEPXHOCTH; CKOPOCTh HCIIAPEHUs BOJBI OT TEMIIEPATyPHI
JKUJKOCTHU U TUIOLIAIN €€ MOBEPXHOCTH; JIEKTPU3ALMs TEN U B3aUMOJEHCTBUE FIEKTPUUECKUX
3apsiioB; B3aMMOJICHCTBUE TIOCTOSHHBIX MArHUTOB, BH3yaJM3alldsi MAarHUTHBIX TIOJEH
MOCTOSIHHBIX MAarHuTOB; JEWCTBHS MAarHUTHOIO TOJII Ha IPOBOJHUK C TOKOM, CBOWCTBA
AIIEKTPOMAarHuTa, CBOWCTBA D3JEKTPOJBUTATENsl IOCTOSTHHOIO TOKa): (OpMyIHpoBaTh
poBepsieMble MPEANOI0KEHUs, cOOUpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 00O0pYIOBaHMS,
OTHUCHIBATh XOJ OTBITA U ()OPMYITHPOBATH BHIBOIBI;

—BBINOJHATh NPSIMbIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHOW BIAXXKHOCTU BO3/yXa, CHUJIbI
TOKa, HANpPSOKEHHs] C HCIOJb30BAaHUEM AaHAJOTOBBIX NPUOOPOB M JATUYUKOB (HU3HUECKUX
BEJIMYMH; CpaBHUBATh pE3yabTaThl U3MEPEHUN C Yy4ETOM 3aJaHHOM  abCoNMOTHOMN
MOTPEIIHOCTH;

—TPOBOJIUTh HCCIEAOBAaHHWE 3aBUCHMOCTH OJHOM (HU3MYEeCKOW BEIMYUHBI OT JAPYrol ¢
HCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHHH (3aBUCUMOCTH CONPOTHUBIIEHHS IMPOBOJHUKA OT €ro
JUIMHBI, TUIOLIAAM TONEPEYHOr0 CEYEHUs U  YIAEIbHOTO CONPOTHBJIEHUS BELIECTBA
MPOBOJAHMKA; CHUJIBl TOKA, HWAYIIErO0 4Yepe3 MPOBOJAHMK, OT HANpsHKEHHWS Ha IMPOBOJHHUKE;
UCCIIEJOBAHME IIOCIEAOBAaTENbHOIO M  MApaUIEIbHOTO  COEIMHEHUN  IMPOBOJHUKOB):
IUIAaHUPOBATh HCCIEAOBaHUE, COOMpAaTh YCTAHOBKY M BBINOJIHATH W3MEpPEHUs, CIeIys
MPEJIOKEHHOMY TUTaHy, (PUKCUPOBATh Pe3yIbTaThl MOMYYEHHOW 3aBUCHMOCTH B BUJE TaOIUI]
U TpaduKOB, JIeTaTh BHIBOABI IO Pe3yabTaTaM UCCIIEI0BAHUS;

—TPOBOJIUTH KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BETHUYHH (yJeIbHAs TeIII0EMKOCTh BEIIECTBA,
COMPOTHUBIIEHUE TMPOBOJHUKA, PabOTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIaHHUPOBATh
U3MEepeHusi, COOMpaTh HKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYs MPEAIOKEHHON UHCTPYKIIUU,
Y BBIYHCIIATH 3HAYCHUE BEITMYUHBL;

—C00J110/1aTh MpaBUJIa TEXHUKHU 0€3011acCHOCTH NpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;

—XapaKTepHu30BaTh MPHUHIIUIBI IEUCTBHUS M3YYCHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpol Ha WX OMHCaHHA (B TOM YHUCIE: CHCTeMa OTOIJICHHS JIOMOB, THTPOMETp, MapoBas



TypOUHa, aMIepMETp, BOJIBTMETP, CUETUUK JICKTPUUECKON SHEPIUH, FITEKTPOOCBETUTEILHBIC
MpUOOPHI, HArPEBATEIBHBIC AIEKTPONPUOOPHI (MMPUMEPHI), DIEKTPUUECKHUE MPETOXPAHUTEIH;
AIIEKTPOMArHUT, 3JIEKTPOABHUraTeIb MOCTOSIHHOTO TOKA), MCHOJb3ysd 3HAHHS O CBOWCTBax
buznyecKux sIBICHUN U HEOOXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh NMPOCThIE TEXHUYECKUE YCTPOHCTBA U M3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM |
CXEMAaTUYHBIM PUCYHKaM (KHJKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATENIb ~ BHYTPEHHETO  CrOpaHusi, OJJEKTPOCKOI, pPEOCTaT); COCTABISATh  CXEMBI
JNEKTPUYECKUX IIeMei ¢ MOcieqoBaTeNIbHBIM M TapauiebHbIM COEJAMHEHHUEM 3JIEMEHTOB,
pasinvas ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPHUUYECKHX IIeTICH;

—TIPUBOANTH MPUMEPHI/HAXOAUTh MH(YOPMALMIO O MPUMEPAX MPAKTHUYECKOrO HCIOJIb30BAHUS
¢u3nueckux 3HAHWKA B TIOBCEAHEBHOM JKM3HM JUIs oOecriedeHus: Oe30MacHOCTH TpU
oOpaiieHun ¢ npuOopaMu M TEXHUYECKUMHU YCTPONCTBAMH, COXpPAHEHHUS 3J0pPOBbS U
cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPYKAIOILEH Cpele;

—OCYIIECTBIIATh MOUCK HUH(pOpManuu (U3NUECKOro coaepkaHus B ceTd MHTepHeT, Ha OCHOBE
UMCIOIMUXCA 3HAHUH ¥ TyTEM CpaBHEHUS JOMOJHHUTEIBHBIX HWCTOYHHUKOB BBIIEIATH
uH(pOpMaIINIO, KOTOpas SBJISETCS MPOTUBOPEUUBOI HITH MOXKET ObITh HEJJOCTOBEPHOI;

—MWCIONB30BaTh IPH BBINOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSAPHYIO JIHTEPAaTypy
bu3NYeCKOro coaep)KaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl ceth WHTepHeT; BIaIeTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOpPMAUK W3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPAaTKUE YCTHBIE cOO0IIEeH s, 000011ast nH(pOpMAIHIO
U3 HECKOJIbKUX UCTOUYHUKOB (DU3HUECKOTO COJEP>KAaHUs, B TOM YHCIIE MMYOJIUYHO MIPEICTABIATh
pe3yabTaThl MPOSKTHOW WIIM HCCIEIOBATENbCKOM NIESTENbHOCTH; IMPH 3TOM TI'PaMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATUIHBIN anmnapat Kypca GU3NKH, COMPOBOKIATH BHICTYILIICHUE
MPE3EHTALNEH;

—TIpY BBIMOJHEHUH YY€OHBIX TPOEKTOB U MCCIEAOBAHUN (DU3MUECKHUX MPOIIECCOB PaCpeeiiTh
00s3aHHOCTH B TpYNIE B COOTBETCTBUM C TIIOCTABICHHBIMH 3aJadyaMH, CIEAUTh 3a
BBITOJIHEHUEM IUIaHa JAEHCTBUM U KOPPEKTHPOBAThH €ro, aJ€KBAaTHO OLIEHUBATh COOCTBEHHBIN
BKJIQJI B JICATEIBHOCTD TPYIIIBI; BEICTPAUBATh KOMMYHHUKATHBHOE B3aMMOICHCTBUE, TIPOSIBIISS
TOTOBHOCTb pa3periatb KOH(MIUKTHI.

9 kjaacc

[TpenmerHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxarh CHOPMUPOBAHHOCTH Y
o0y4aromuxcst yMeHui:

—MWCIHOJb30BaTh  IOHATUSA:  CUCTEMa  OTCY€Ta, MaTepuajbHas  TOYKa, TPAEKTOPHs,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO JBIKEHUs, Aedopmarnus (ymnpyras, IUlacTUYecKas),
TpPEeHUe, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3Ku; LEHTP TSHKECTH,
a0CcoroTHO TBEPIOE TENO, LEHTP TKECTH TBEPAOTO Tela, PAaBHOBECHE; MEXAHHYECKHUE
KoJIeOaHUsl U BOJHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK; DJEKTPOMArHUTHBIE BOJHBI, IIKala
SJICKTPOMArHuTHBIX BOJIH, CBET, 6J'II/130py1<OCTI) U OaJIbHO30PKOCTb, CIECKTPbI UCITYCKAaHUA U
HOTJIOIEHUSI; alb(a-, 0eTa- U raMMa-u3IydeHus, U30TOIIbI, siJiepHasi SHEPreTUKa;

—pa3nu4uarh SABJICHUS (PaBHOMEPHOE W HEPAaBHOMEpPHOE MPSMOJMHEHHOE JIBIDKCHHE,
PaBHOYCKOPEHHOE TPSMOJIMHENHHOE [BM)KEHUE, CBOOOJHOE IMaJeHUE Tell, PaBHOMEpPHOE
JBW)KEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJl, PEaKTUBHOE IBIDKEHHE, KoJeOaTelbHOe
JBIDKEHUE (3aTyxarolllie M BbIHY)XJEHHbIE KoJeOaHHs), pe30HaHC, BOJHOBOE JBH)KEHUE,
OTpaXEHHE 3BYKa, MPSMOJMHEHHOE pPAcIpOCTpaHEHHE, OTPAKCHHWE W TIPEIOMIIEHHE CBETa,
MOJTHOE BHYTPEHHEE OTPaXEHHWE CBETA, pa3liokKeHUe OEJIoro CBeTa B CIEKTP U CIOXKEHHE
CIICKTPAJIBHBIX HBETOB, JUCIICPCUA CBETA, CCTCCTBCHHAA PAIWMOAKTHBHOCTb, BOSHHKHOBCHHC
JUHEWYATOro CHEeKTpa M3JIy4yeHHs) MO ONHCAHUIO MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PUZNYECKOE SBIICHUE;

—pacro3HaBaTh NPOSBIEHUE M3YUYEHHBIX (U3NUECKUX SBJICHUN B OKpYKaIOIIeM MHpE (B TOM



yucie (Gu3nyecKue SBICHHUS B MPUPOJE: MPHIUBBI U OTJIMBLI, JBMKeHUE maHeT ColHeuHon
CHCTEMBI, pPEaKTHUBHOE [BH)KEHUE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMHUYECKHE BOJHBI, I[yHAMM, 3XO, I[BETA TEJl, ONTUYECKUE SIBJICHUS B
npupojie, OHOJIIOrHYecKoe JEHCTBHE BUIMMOIO, YJIbTPa(UOIETOBOIO M PEHTIE€HOBCKOTO
U3YYCHUH; €CTECTBEHHBIM pAaIMOAKTUBHBIA (POH, KOCMHYECKHE Jy4H, PATUOAKTUBHOE
U3JIy4eHUE IPUPOJHBIX MHHEPAJIOB; IEHCTBUE PaJUMOAKTHBHBIX M3JIyY€HUH Ha OpraHu3M
YeJ0BEKa), MPH OSTOM MEPEeBOAUTH TPAKTHUECKYI0 3amady B Yy4eOHYIO, BBIJICIATH
CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3MUECKUX SBJICHUH;

—ONKCHIBaTh HM3yYCHHBIE CBOMCTBA Tel W (DU3MUYECKUE SBJICHUS, HUCIONb3YS (pusmueckue
BEIMYMHBI (CpeAHsss UM MIHOBEHHas CKOpOCTb Teja IIPU HEPaBHOMEPHOM JBH)KEHUH,
YCKOpEHUE, NEepEMELICHUE, IyTh, YIJOBas CKOPOCTh, CHJIa TPEHUs, Cuja YINpPYrocTH, CHUia
TSKECTH, YCKOPEHHE CBOOOJHOTO IMAJEHUs, BEC Tela, HUMIIYJIbC Tejla, HUMITYJIbC CHIIBI,
MeXaHW4eckass padoTa M MOIIHOCTb, NOTEHIMAaJIbHAs »HHEPrHst Teia, MHOTHATOrO Hax
IOBEPXHOCTBIO 3€MJIM, MOTEHIUANIbHASL YHEPTUs CKATOM MPYXKHUHbBI, KWHETHUUYECKasi YHEpPIus,
[I0JIHAs MEXaHWYEeCKasl HEprusi, Mepuoj U 4YacToTa KoJeOAHWH, JUIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKAa3aTelb MPEJIOMIICHHS CpPE/ibl); NMPH OMHUCAHUU
IPABWIbHO TPaKTOBaThb (PU3MUECKUNA CMBICH HCHOJB3YEMBIX BEJIMYMH, OO0O3HAUEHUSI U
€IMHULBl (PU3UYECKUX BEJIUYHMH, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYHMHY C IPYTMMHU BETMYMHAMU, CTPOUTH TPAPHUKH H3yICHHBIX 3aBUCUMOCTEN (DPU3HUECKIX
BEJINYMH;

—XapaKTepHU30BaTh CBOMCTBAa Tel, (PU3MUECKHE SBICHHUS W TPOIECCHI, HCIONB3YS 3aKOH
COXpPaHEHMsI FHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIMII CYIEPHO3ULIUN CUJI, TPUHIIMIT
oTHOcUTeNbHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHS] HMITYJbCA, 3aKOHBI
OTpa)KEHHsI U MPEJIOMIICHHs CBETa, 3aKOHBI COXPAaHEHUs 3apsIOBOIO M MAacCOBOTO YMCEN MpU
AJIEPHBIX peaKLUsX; MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aIMCHIBATh €r0
MaTeMaTHYECKOE BbIPAXKECHUE;

—O0OBACHATH (PM3NYECKHE TPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYaIHi
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATH MPUYMHHO-CIIEICTBEHHBIE  CBS3H,
CTPOUTH OOBACHEHHE M3 2—3 JIOTMYECKHUX I1aroB ¢ ONOPOM Ha 2—3 HM3y4YEHHBIX CBOMCTBA
(bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

—pemiath pacuy€THbIE 3a7auyd (OMHUPAIOLIMECs HAa CUCTEMY M3 2— 3 ypaBHEHUH), MCIONb3YA
3aKOHBI M (OPMYJIbI, CBSI3bIBAOLINE (U3UUYECKUE BEIMYMHBI: HA OCHOBE aHajHM3a yCJIOBHUS
3a/la4yl 3alKUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIONIME WM M30BITOYHBIE JaHHbIE,
BBIOMpPATh 3aKOHBI M (OPMYJbI, HEOOXOAMMBbIE Ul pEIIeHHs, MPOBOAUTh pPACUYETHl U
OLICHUBATh PEAIMCTUYHOCTH IMOTYYEHHOIO 3HaYCHUS] PU3NUECKON BETMYMHBI,

—pacro3HaBaTh MpOOJIEMbl, KOTOPbIE MOXHO pPELIMTh IMPHU TMOMOIIM (PU3MUYECKUX METOOB;
UCIIOJIb3YSl ONMCAHHWE HCCIIEOBaHMS, BBIIEIATh MPOBEPSEMOE IPENIOJIOKEHNE, OLEHUBATh
IIPABWJIBHOCTh IIOpPsIIKA IPOBEIEHUS HCCIENOBaHMs, [EJaTh BBIBOJbI, WHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U OIBITOB;

—IIPOBOJIUTH OMBITH MO HAOMIONEHUIO (PU3NYECKUX SBICHUNA WM (U3NYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa Hpl0TOHa, 3aKOHa COXpaHEHHs SHEPruH; 3aBUCUMOCTH IMEpHOAa
KOJIEOaHUH TPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U jKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh
OT aMIUTUTY/IBl MaJIbIX KOJeOaHWH; MPSAMOJUHEHHOE PacIpOCTpaHEHHE CBETA, Pa3JIOKCHHUE
0enoro cBera B CIEKTP; M3Y4YEHHE CBOWMCTB M300pakeHUS B IUIOCKOM 3epKaje M CBOWCTB
HM300paXEeHHST TpeaMeTa B COOMpArOIIe JWH3E, HAOMI0IEHHWE CIUIONIHBIX W JMHEHYaThIX
CHEKTPOB H3Iy4YEHHS): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa
000py/10BaHUs; OMKMCHIBATh X0/ ONBITA U €T0 Pe3yJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

—IIPOBOJIUTH MPU HEOOXOAMMOCTH CEPUIO MPSAMBIX U3MEPEHUi, Onpesenss cpeaHee 3HaUeHue
u3MepsieMoi BeIM4UHbI ((POKYCHOE pacCTOsHUE cOOMparollel JIMH3bI); 000CHOBBIBATH BHIOOD
crioco0a U3MepeHNs/U3MEPUTEIBHOTO PHOOPa;

—TIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HUCIIOJIb30BAHUEM IPSMBIX
U3MEpEeHUl (3aBHCHMOCTh MYTH OT BPEMEHH TP PABHOYCKOPEHHOM JIBIKEHUH 0e3



HAyaJbHOM CKOPOCTH; TepHoJa KoleOaHW MaTeMaTHYeCKOro MAasTHHKA OT JJIUHBI HUTH;
3aBUCUMOCTH YIJa OTpPaXXEHUs CBeTa OT yrja MaJeHHus W yria MpeloMIIEHUs OT yria
nasieHus): TUIAHUPOBATh MCCIIEIOBAHNE, CAMOCTOATEIBHO COOMPATh YCTaHOBKY, (PMKCHPOBAThH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH C Y4€TOM 3a/laHHOU
MOTPEIIHOCTH M3MEPEHUl B BHJE TaOIUIl M TpadUKOB, J€NaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIE/I0BaHMS;

—TIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYMH (CpenHss CKOPOCTh U YCKOpEHHE
TeJa IpPU PAaBHOYCKOPEHHOM JIBWKEHMH, YCKOPEHHE CBOOOJHOrO MajeHus, KECTKOCTb
NPYXKUHBL, KO3()PUIHEHT TPEHUS CKOJIBKEHUS, MEXaHn4YecKasi padoTa U MOIIHOCTh, YacTOTa U
nepuoJl KojeOaHMH MaTeMaTH4eCKOro MU IPY)KMHHOIO MAasTHUKOB, ONTHYECKas Cuia
coOuparonield JIMH3bL, paAJAMOAKTHBHBIA (OH): TIJAHUPOBATH HW3MEPEHUs; coduparb
9KCHEPUMEHTAJbHYI0 YCTAHOBKY U BBINOJHATH H3MEPEHHUs, CleAysd IpeIoKeHHON
MHCTPYKLNH; BRIYUCIIATH 3HAYCHUE BEJIMYMHBI U aHATTU3UPOBATH MOJTyYCHHBIE PE3YIbTATHL;

—Cc00J110/1aTh MpaBUJIa TEXHUKHU 0€30M1acCHOCTH NpH padoTe ¢ 1a00paTOPHBIM 000PY10BaHUEM;

—pa3nuyaTb OCHOBHBIC TPU3HAKK HM3YYCHHBIX (U3NYECKUX MOJEJCH: MaTephalibHas TOYKa,
abCoJIIOTHO TBEPJOE TEN0, TOYEUHBbIH HCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUIaHEeTapHas
MoOJIeJIb aTOMa, HYKJIOHHAsi MOJIE€Ib ATOMHOTO f]1pa;

—XapaKTepHU30BaTh NMPUHLUIBI ACHCTBUS M3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOil Ha WX omucaHus (B TOM YHWCIE: CIUAOMETP, AATYMKH TOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUs, pakeTa, 3XOJOT, OUYKM, IepHcKol, (oToamnmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JTO3UMETpP, Kamepa BuiibcoHa), MCHOIB3ys 3HAHUS O CBOMCTBaX (pu3MUECKUX
SBJICHUN U HEOOXOaUMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

—MWCIONB30BaTh CXEMBbl M CXEMaTHYHBbIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX HPUOOPOB U  TEXHOJIOTMYECKUX IPOLIECCOB MpPH PpEHIEHUU y4yeOHOo-
NPAaKTUYECKHUX 33]a49; ONTHYECKUE CXEMBI IS TIOCTPOCHUS H300paKEHUH B INIOCKOM 3€pKajie
U cobuparolei JIuH3e;

—IPUBOJUTH MPUMEPHI/HAXOAUTh HH()OPMAIMIO O MPHUMEpPax MPaKTUYECKOTO HCIIOIb30BAHUS
¢u3nyeckux 3HAHMM B TIOBCEAHEBHOM >KM3HM JUid o0OecriedeHuss Oe30MacHOCTH TNpHU
oOpamieHnd ¢ TpUOOpaMU W TEXHUYECKHMMH YCTPOWCTBAMH, COXpPAaHEHHS 3I0POBbSI U
COOJTIOJIEHHSI HOPM 3KOJOT'MYECKOT0 TIOBEICHUS B OKpY Karollleit cpejie;

—OCYIIECTBIATh TMOWCK HMH(pOpMauu (QHU3NUECKOTO COAepKaHUs B ceTH VIHTepHer,
CaMOCTOSITENIbHO ~ (OpMYNIHMPYsd TOMCKOBBIM  3ampoc, HaXOAUTh IyTH ONpEAeIeHUs
JIOCTOBEPHOCTH  TOJYYEeHHON WH(MOpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

—WCIONB30BaTh TPH BBINIOJHEHWH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSAPHYIO JIHTEPATypy
(GU3MUECKOro cojep)KaHus, CIPaBOYHbIE MaTepHuallbl, pecypchl ceth VIHTepHeT; BianeTh
npuéMaMyl KOHCIIEKTHPOBAHMUS TEKCTa, MpeoOpa3oBaHus MHPOpPMAIUU W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

—C03/1aBaTh COOCTBEHHBIC TMHCHMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE HH(OpPMALUU W3
HECKOJIbKUX HMCTOYHHKOB (PM3UYECKOTO COJEp)KaHUs, MyOJMYHO MPEACTABIATh PE3YJIbTaThl
MPOSKTHON WJIM HCCIEOBATEIbCKON AEATENBHOCTH; TPH 3TOM TPAMOTHO HCIOJIB30BATh
U3y4EHHBI TOHATUHWHBIA amnmapar u3ydaeMoro pasziena (U3MKH U CONpPOBOXKAATH
BBICTYIIJICHHE TIPE3eHTAINEH C yIETOM 0COOCHHOCTEH ayTUTOPHHA CBEPCTHHKOB.



