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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo (¢u3Mke Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHHUsI COCTaBlCHa Ha
OCHOBE TOJIO)KCHWH W TpeOOBaHMN K pe3yibTaraM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTeNnbHOW mporpamMMmel, mpenctaBieHHblx B DPIOC OO0, a Takke ¢ yd€ToMm
denepanpHOl paboyeil mporpamMmbl BocnuTaHus W KoHIenmmu npernogaBaHus y4eOHOTO
npeaMera «Pu3uKay.

Conmepxanne  mporpaMMmbl 1o (u3mke — HampaBieHO ~ Ha  (OPMHPOBaHUE
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH OOydaloluXcs M OpraHu3alUi0 U3ydyeHus (UMK Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K I1UIAHUPYEMBIM JIMYHOCTHBIM U
MeTanpeIMEeTHBIM  pe3ylbTaTaM  OOy4deHHs, a  TakkKe  MEKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHusl.

[IporpamMma no ¢u3mke ycTaHaBIMBAET paclpeneieHre y4eOHOTO mMaTepuaia Mo rojam
oOydenuss (1o Kiaccam), TpeajgaraeT MPUMEPHYIO TOCIEI0BATEILHOCTh H3YyYeHUS TEM,
OCHOBAaHHYI) Ha JIOTUKE pa3BUTHSA TPEJAMETHOTO COJCpKAaHUS ¥ YYETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Mporpamma mo ¢usuke pazpaboTaHa ¢ IENbI0 OKa3aHWS METOIMYECKOH IMOMOIIH
YYHUTEI0 B CO3JJaHUHU paboUeil mporpaMMbl TI0 Y4€OHOMY TIPEIMETY.

Ouznka SBISIETCA  CUCTEMOOOpPA3yIOUIUM Ui €CTECTBEHHO-HAyYHBIX  yYEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, N3ydaeMbIX
XuMueH, Ouosorued, actpoHoMHer W ¢u3M4eckol reorpadueil, BHOCUT BKJIaaA B
€CTECTBEHHO-HAYUYHYIO0 KapTUHY MHpa, MPEeIOCTaBlIsIeT HauboJiee sICHble 00pa3ibl MPUMEHEHUS
HayYHOTO METOJa MMO3HAHUs, TO €CTh CII0co0a MOIy4YeHHUs JOCTOBEPHBIX 3HAHUNA O MUPE.

Onna w3 raaBHBIX 3a7a4 (pu3nyeckoro oOpa3oBaHUs B CTPYKTYype 00IIero oopasoBaHHs
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpEANOJaraeT OBJIAJCHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMHI €CTeCTBEHHO-HAyYHYIO TPAMOTHOCTD:

L4 HAay4YHO 00BACHATH SIBJICHUS,
L4 OLICHUBATh U IOHUMATh 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBaHUA,
L4 HHTCPIPETUPOBATL HJAaHHBIC W HUCIIOJB30BATb HAYYHBIC [JOKa3aTCJIbCTBA JIA

IIOJIy4EHUS BBIBOJIOB.
enn u3ydyeHus QU3MKM HAa ypOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs OIPEJCNICHbI B
Konnenuuu npenojaBanust yueoHoro npeamera «®dusnka» B 00pa30BaTeNbHBIX OpraHU3aLMIX
Poccuiickoit @enepanuu, peaqu3yloLMX OCHOBHbIE 00LI€00pa3oBaTeIbHbIE MPOrPAMMBI,
yTBepkAEHHON pemieHneM Komernn MunncrepcrBa mpocsemenust Poccuiickoit ®@enepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).
Hean u3yyenus pusuku:

o npuoOpeTeHre MHTepeca M CTpeMyIeHHs OOydaroluxcs K HaydHOMY HM3Y4YEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE TMPEJCTABICHUA O HAyYHOM METOJIe TMO3HaHUS M (QOpPMHUPOBaHUE
HCCJIEIOBATENIBCKOIO OTHOIIEHHS K OKPYKAIOIIUM SIBIIEHUSIM;

J (opMupoBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3y4YE€HUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTATbHbBIX 3aKOHOB (DU3UKU;

o (dopMupoBaHMe TPEJICTaBIECHUM O poidu (GU3MKKM JUIs  pa3BUTUS JPYrUX

CCTCCTBCHHBIX HAYK, TCXHUKH U TCXHOHOFHﬁ;
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o pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyaymiel npodeccnoHaaIbHOR
JEATeNbHOCTH, CBS3aHHOW C (DU3UKOHM, MOJArOTOBKA K MJajbHEUIIEMY OOYYEHHIO B HSTOM
HaIpaBJICHUU.

JlocTiokeHre 3TUX IeJed mporpaMMel 1O (U3MKe Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00ecTIeunBaeTCs PEIICHUEM CIIEAYIONINX 3aAay:

. npuoOpeTeHUEe 3HAHUN O JUCKPETHOM CTPOCHUHM BEIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, AJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. NpHOOpETEeHNE YMEHUH OINMUCHIBATh M OOBSICHITh (DU3MUSCKUE SIBJICHUS C
KCIMOJIb30BAHUEM IOJTYYEHHbBIX 3HAHUN;

. OCBOCHHME METOJIOB PEIIEHUs MPOCTEUIINX PACYETHBIX 3a/7a4 C HUCMOJIb30BAaHUEM
(bU3UYEeCKUX MOJIeJIeH, TBOPUYECKUX U TTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHUW HAONIOAATh TPHUPOJHBIC SIBICHUS W BBIMOJIHATH OIBITHI,

nabopaTopHble  pabOTBI W OKCIIEPUMEHTANBHBIE  HCCIIEOBAaHUS C  HCIIOJIB30BAaHHEM
M3MEpPUTENbHBIX TPUOOPOB;

o OCBOEHHE MTPHEMOB pabOTHI ¢ MHPOPMAIUEH PU3MIECKOTO COIEPIKAHUSI, BKITFOYAs
MH(OPMALIUI0O O COBPEMEHHBIX JOCTH)KEHMSIX (DU3UKH, aHaIM3 U KPUTUYECKOE OlLIEHHWBaHUE
uHpopmanuy;

. 3HAKOMCTBO CO cdepamMu TPOPEeCCHOHAIBHON NEATEITbHOCTH, CBS3aHHBIMH C
CbI/ISI/IKOI\/'I, U COBpPEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMU Ha AJOCTHIKCHUAX (1)H31/I‘-I€CKOI7[
HaYKH.

Ha usyuenue ¢usuku (6a30BBI YPOBEHB) HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs
otBoautcs 204 vaca: B 7 kitacce — 68 yacoB (2 daca B Hezlent0), B 8 kimacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 68 4acoB (2 yaca B HEJIEIIO).

[Ipemyaraemprii B mporpamme 1o ¢GuU3HKE MEepedeHb Ja0OpaTOPHBIX pabOT M OIBITOB
HOCHT PEKOMEH/IaTeNIbHBIA XapaKTep, YIUTENb JIeaeT BEIOOp MPOBEACHUS 1a00paTOPHBIX paboT
U ONBITOB ¢ YY4€TOM  HMHIMBHIYAIbHBIX  OCOOCHHOCTEH  OOy4aroImuxcs,  CITHCKa
AKCIIEPUMEHTAIBHBIX 3aJIaHUi, TpeJlaraéMblX B paMKaxX OCHOBHOTO T'OCYJapCTBEHHOTO
JK3aMeHa 1Mo (pu3HKe.

Y4eOHO-MeTOoAMYECKOE 0O0ecTieueHne
Yueonuku: ®Ousuka. 7 knacc . 0a30BbId ypoBeHb: yueOHuk/ .M. Ilepwrmkun, A.M.
NBano— M.: [Ipocsemenue, 2023. -239 c.: ni./

1. Kommnekr yuyebHO-MeTonmyeckux MarepuanoB «lIporpamMmmHO-MeToanYECKUI
00pa3zoBaTeNIbHBI KOMILIEKC 10 (PU3UKE»
2. HHTepakTHBHBIE MOCOOUS C KOMILIEKTOM TabuIl 7-9 kiace

1. COAEP) KAHUE OBYYEHUSA

7 KVIIACC

Pazgen 1. ®Pusnka u e€ posib B NO3HAHUH OKPY/KAKOIIEr0 MHPA.

®uznka — Hayka o npupoze. fABieHus npupopl. PU3NUYECKUE SIBICHUS: MEXAaHUUYECKUE,
TEIUIOBbIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeNMWYMHBL M3MepeHue ¢usznyeckux BenuuMH. Du3nueckue MNpudOpBI.
[TorpemnocTs u3MepeHnii. MexayHapoaHasi CHCTeMa €AMHHLL.

Kak ¢usmka u apyrue ecrecTBEHHbIE HAYKH M3y4aroT Mpupoay. EcTecTBeHHO-Hay4HBIH
METOJl TO3HaHMsA: HaAOIIOJEHUE, IOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIJIBKEHHWE THUIOTE3,
SKCMEPUMEHT IO TpOBEpKe THUIOTEe3, OObsACHEHHE HalmogaemMoro sBieHus. OnucaHue
(GU3NYECKUX SABICHHUHA C TOMOIBIO MOJETIEH.

Jemoncmpayuu.



1. MexaHnueckue, TEMIOBbIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.
2. ®wuznyeckue MpuOOPHI U MPOLEAypa MPSIMBIX U3MEPEHHH aHATOTOBBIM M IHU(POBHIM
puOOpPOM.
Jlabopamopusvie padbomot u onvimel.
Omnpenenenre HEeHbl JeJIEHUS HIKAIbl H3MEPUTEIBHOIO MpUOOpa.
N3mepenue paccTossHUi.
N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TEA.
Omnpenenenne pa3sMepoB MalbIX TEl.
W3mepenue TemnepaTypbl IpH MOMOILIH KUJKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATYpHI.
[IpoBenenue ucciegoBaHus 0 TPOBEPKE TUIIOTE3BI: TANBHOCTh MOJIETA IAPUKA, MYIIIEHHOTO
TOPU30HTAJIBHO, T€M 00JIbIlIE, YeM 0OJIbIlIE€ BHICOTA ITYCKA.
Paznen 2. IlepBonauyasnbHble cBeJleHUS] 0 CTPOCHUH BellecTBA.
CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mmepbl. OIMbITHI, JT0Ka3bIBAIOIIUE
JUCKPETHOE CTPOEHUE BEIECTBA.

JIBukenne vactull BemiecTBa. CBSI3b CKOPOCTH JBM)KEHUS YaCTUI[ C TEMIIEPaTypOu.
BpoyHoBckoe naBmxenue, muddys3us. BzauMoneicTBue dYacTHI] BEHIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U TBEPIBIX
(kpucTayuinyeckux) Ted. B3auMocBs3b MeXAy CBONCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL.

oakrwnE

emoncmpayuu.

1. HabGmronenue GpOyHOBCKOTO JIBHYKCHHUS.

2. HabOmonenue nuddyzuu.

3. HaOmronenue siBIeHUM, OOBICHIIOMMXCS MPUTSHKEHUEM WM OTTAJIKMBAaHUEM YaCTHUIL

BEIECTBA.
Jlabopamopnuie pabomel u onvimel.

1. Omnenka muamMerpa aToMa METOJIOM PsIIOB (C UCIoyib3oBaHuEM (oTorpaduii).
2. OmbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoOAelcTBHE TeJl.

Mexanunyeckoe nBuxkeHHEe. PaBHOMepHOe U HepaBHOMepHOe JBUXKeHHE. CKOpOCTb.
CpenHss cKOpOCTh MPU HEPABHOMEPHOM JBUKEHHUU. Pacy€r myTu U BpeMEeHH JBUKCHHUS.

SIBnenue uHepIUU. 3aKOH MHEepUUHU. B3aumopeicTBHe Ten Kak NMPUYMHA H3MEHEHUS
CKOPOCTH JBMXEHHS Tel. Macca kak mepa wHepTHOCTH Tena. I[lnoTtHocTh BemectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BEIECTBA.

Cuna kak xapakTepucTHKa B3aumojneicTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBI0 JWHAMOMETpa. SIBIeHHE TATOTEeHUS W cuia Tsbkectu. Cuna
TSDKECTH Ha JApyrux rmiaHerax. Bec tema. HeBecomocTs. CrokeHue Cuil, HampaBiEHHBIX IO
onHOH npsmoii. PaBHozelcTByromas cui. Cuiia TpeHus. TpeHne CKOJIBKEHUS U TPEHHUE MOKOSL.
Tpenue B mpupoe U TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenue ckopocTu NpsSMOJIMHEHHOTO IBUKEHHS.
Habmronenue sSBiICHMS] HHEPITUH.

Habmronenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHME MacC N0 B3aUMOJCHCTBUIO TEJl.

CrnoxeHue cuil, HalpaBJIEHHBIX M0 OJIHOM TPSIMOM.
JIaﬁopamopubte padomul u onvimol.

curwLNE



1. OmpeneneHue CKOpPOCTH pPABHOMEPHOIO [JBIKEHMS (LIapUKa B IKUAKOCTH, MOJEIH
AIIEKTPUYECKOT0 aBTOMOOWJISI U TaK Jasee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa IO HAKIOHHON

IIJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TENA.

4. OnbITBI, JAEMOHCTPUPYIONIUE 3aBUCHUMOCTh paCTsDKCHHS (nedopManuu) MPYKHHBI OT
MIPUIIOKEHHOHN CHUJIBI.

5. OmnbITel, JEMOHCTPUPYIOLINE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJILKEHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBnenue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

HNaBnenne. CnocoObl yMEHBIIEHMs] M yBEIMYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTD JIaBJICHMs Ta3a oT 00bEMa, Temieparypsl. [lepegaua naBiaeHust TBEPIBIMU TeJaMH,
KUAKOCTAMU U razamu. 3akoH Ilackans. [IHeBMaTuyeckue MamMHbBIL. 3aBUCUMOCTH JIaBJICHUS
KUAKOCTU  OT TayOuHsl. ['mapoctatuueckudt  mapagokc. CooOmiaromuecs — COCY.BI.
I'inpaBnnueckne MexaHU3MBbI.

Atmocdepa 3emsin u arMmocdepHoe naBieHue. [IpuunHbBI CylniecTBOBaHMS BO3IYIIHON
o6onoukn 3emnu. OnbiT Toppuuennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJ YypoBHeM Mops. [IpubGopbl 1 u3MepeHUs
aTMOC(hEepHOTO JTaBJICHHS.

JleiicTBHe JKMOKOCTM W Ta3a Ha MNOTPYyKEHHOE B HUX TeJo. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [ImaBanue ten. Bo3myxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPBHI.

Ilepenaua naBneHUs )KUIKOCTBIO U FA30M.
Coo0mmaronmecs: CoCybl.
I'mapaBnuueckuit nmpecc.
[IposiBnenue neicTBus aTMOC(HEPHOTO JABJICHUS.
3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIbI OT 00bEMa NOrpYyKEHHOM YacTH Tena U
IUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BHITECHEHHOM KUKOCTH.
8. VYcioBue I1aBaHus TeN: IUIABAHWE WJIM IOIPYKEHME Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS MJIOTHOCTEH Tesa U KUAKOCTH.

Jlabopamopnuie pabomul u onvimel.

1. MHccnenoBaHue 3aBUCUMOCTH Beca Tesla B BOJE OT 00bEMa NOTPYKEHHON B KHJIKOCTb YacCTH
Tela.

2. OmnpeneneHue BHITAIKUBAIOIIECH CUIIBL, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B )KUKOCTb.

3. IIpoBepka HE3aBMCHMOCTHU BBITAIKHMBAIOLICH CHIIbI, 1€HCTBYIOLIEH HA TEJNO B )KMJIKOCTH, OT
Macchl Teja.

4. OrbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOIIEH CUJIbI, AEHCTBYIOIIEH Ha TEJO B
KHUJIKOCTH, OT 00bEMa NOTPYKEHHOM B KHUIKOCTh YACTH T€JA U OT INIOTHOCTH JKUIKOCTH.

5. KonctpympoBanue apeomerpa WIM KOHCTPYHPOBAaHHE JIOAKM M OINpejaereHue eé
IpPy30M0IbEMHOCTH.

Pazgen S. PaGoTa m MOIHOCTD. JHEpIrus.

Mexanunueckasi pabota. MOITHOCTb.

IIpocThle MeXaHM3MBI: pbluar, OJOK, HakKJIOHHas IUIOCKOCTh. [IpaBuio paBHOBecus
pbryara. IIpuMeHeHune mpaBuiia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBHIJIO» MEXaHUKH.
KIIJI mpocthix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass 3Heprus. KuHermdeckass M noTeHUuanbHass dHeprus. llpeBpamienue
OJIHOTO BUJa MEXaHUYECKOM HEPTUHU B APYroil. 3aKOH COXPAaHEHUS SDHEPIUH B MEXAHHUKE.

Jemoncmpayuu.
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1. IIpumepbl NpOCTHIX MEXAHNU3MOB.

Jlabopamopusie padbomot u onvimel.
1. Onpenenenue pabOTHI CHIIBI TPEHHUS IIPH PABHOMEPHOM JIBKEHHH TEJIa 10 TOPU30HTAIBHOMN
IIOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHSI pblyara.
N3mepenue KIIJ] HakKJIOHHOM TIOCKOCTH.
4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPrUu.

8 KUIACC

wmn

Pa3nen 6. TenyioBble siBJI€HUS.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYISIPHO--KHHETUYECKON TEOpUU CTPOCHHS BEIIECTBA.
Macca u pa3mepbl aTOMOB W MOJIeKyd. OMNBITHI, MOATBEPKAAIOIMINE OCHOBHBIE TMOJIOKEHUS
MOJIEKYJIIPHO-KUHETHUECKON TEOPHH.

Mopnenu TBEpAOTO, KUAKOTO U ra3000pa3HOro cocTosiHUi BemecTBa. Kpucramiueckue
u amopduble Terna. OOBSCHEHHE CBOMCTB Ta30B, JKUIAKOCTEM M TBEPABIX TEJNI Ha OCHOBE
MOJIOKEHUH MOJICKYJSIPHO--KHHETHYeCKOW Teopun. CMayumBaHWE W KaMWUIAPHBIC SIBIICHUSA.
TennoBoe pacmmpeHne U cKaTue.

Temmeparypa. CBs3b TeMmepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMIKEHHS YAaCTHII.
Buytpennsis osHeprus. CrocoObl W3MEHEHHsS BHYTPEHHEW OJHEpPruM: TeIulonepenaya |
COBepIIeHHE padoThl. BUbI Terionepenayu: TEMmIONpOBOHOCTh, KOHBEKITHUS, U3TyUeHHE.

KoanduecTBo TemnoTel. YeiabHas TEIJIOEMKOCTh BelecTBa. TemIooOMEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TemuioBoro OanaHca. [lmaBneHue m OTBep/eBaHHE KPUCTATUTMYECCKUX
BEIIECTB. YJelIbHas TemuoTa 1uiaBieHus. IlapooOpasoBanue u KoHjaeHcanws. Mcmapenue.
Kunenue. VYnpenpHas Temsora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATYphl KHUIICHHUSI OT
aTMOC(hepHOTO JTaBJICHHS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUIMBa. Y IeibHas TEMJI0Ta CrOPaHUsL.

[Ipunnumer pabotel TermmoBbix aurareneid KIIJ[ temmoBoro apurarens. TemioBbie
JIBUTATEIH | 3aIIUTa OKPYKAIOIICH CPEIbI.

3aK0H COXpaHEHUs U IMIPEBPAIICHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.

Jemoncmpavyuu.

Ha6nronenne 6poyHOBCKOTO JBHKCHUS.
Ha6monenue nuddysun.
HaGnronenue siBIIeHU CMauyMBaHUS ¥ KalTWJUTSIPHBIX SIBICHHH.
Hab6nronenue TeniaoBoro pacuiupeHus Tel.
H3menenue naBieHus ra3a mpyu K3MEHEHUH 00bEMa M HArPeBaHUU WJIU OXJIKICHUU.
[IpaBuna u3mMepeHus: TeMepaTypsl.
Buab! Terionepenaun.
Oxnaxxk/iIeHue Mpu COBEPIICHUHN PAOOTHI.
Harpeanue npu coBepiiieHHN pabOThl BHEITHUMH CHUITAMH.
0. CpaBHeHuE TEMIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
1. HabGnronenne kumneHus.

12. HabmroieHue mocTosSHCTBA TEMIIEPATyphI MPHU TUTaBICHUH.

13. Moienu TEIIOBLIX ABUTATENEH.

Jlabopamopusie pabomot u onvimul.

OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKECHHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITHI M0 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TETI.
Omnpenenenre AaBlieHUs BO3yXa B OalsIOHE MITIPHIIA.

RBPBowoo~NoOk~wNE
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5. OmbIThL, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTH JIABJICHHUS BO3JlyXa OT €ro 00bEMa W HarpeBaHUs
WJTU OXJIQXKICHHUSL.

6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBHCHUMOCTH JUIMHBI  CTOJOMKA  JKUJIKOCTH B
TEPMOMETPHUECKOHN TPyOKE OT TEMIIEPATYPHI.

7. HaOmroneHune u3MeHeHUs: BHYTPEHHEH SHEPTUU Tela B pe3yibTaTe TEIUIoNepeaaun U padoThl

BHEIIIHUX CHJL.

UccnenoBanue siBiieHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOIHON U TOPSYEH BOJIBI.

Ormpeenenre KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJIOM MPHU TEIIOOOMEHE C HarpeThiM

METAJUTMYECKUM [TATMHAPOM.

10. Onpenenenne yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mpoiecca UCHapeHHUs..

12. OnpeneneHre OTHOCUTEIHHON BIQXKHOCTH BO3/TyXa.

13. Onpenenenne yaenbHOM TEIIOTHI IJIABICHUS JIHA.

Paznen 7. DilekTpuyeckne U MATHUTHbIE SIBJICHHS.

Onektpuzarus Tena. [[Ba poma snekTpuueckux 3apsiioB. B3zanMoneiicTBHe 3apsyKeHHBIX
ten. 3akoH KymoHa (3aBUCHMOCTh CHIIBI B3aMMOJICUCTBHS 3apSKEHHBIX TEJI OT BETUYHHBI
3apsJI0OB U PACCTOSIHUS MEXKTY TEIaMH ).

Onekrpuyeckoe noJie. Hampsk€HHOCTh deKTprudeckoro nosis. [IpuHiun cynepno3uinun
AIIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snextpuyeckux 3apsiioB. DJIeMeHTapHbIN diekTpuyeckuil 3apsan. CrpoeHue
atoma. [IpoBOTHUKY U JTUAIIEKTPUKHU. 3aKOH COXPAHECHHS DJIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUI TOK. YCIOBHS CYIIECTBOBAHUS DJIIEKTPUUYECKOTO TOKa. VICTOUYHHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XHUMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B JKHMJIKOCTSX U ra3ax.

OnekTpuyeckas uenb. Cuna ToKa. DJeKTpuyeckoe HampsbkeHue. ConpoTHBIIECHUE
NMPOBOJHUKA. YJIETbHOE CONpPOTHUBJIIEHWE BemlecTBa. 3akoH Owma I y4yacTKa IEMH.
[TocnenoBarenpHOE U ApAILIEIBHOE COEUHEHUE IPOBOJHUKOB.

Pabota m MomHOCTH 3JeKTpUYecKOro Toka. 3akoH Jhxoyns—JleHna. DnexkTpudeckue
LeNU ¥ MOTPEeOUTENN AEKTpHUIecKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHbIE MarHuUTHl. B3anmoneicTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHoe mnoJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHue JUIs )Ku3HUA Ha 3emie. OnsIT Dpcerena. MaruutHoe nosie
ANEKTPUUECKOTO TOKa. [I[puMeHeHne 3JeKTPOMarHuToB B TeXHUKE. J[efiCTBUE MarHUTHOTO IOJIS
Ha IMPOBOJHHUK C TOKOM. OJIEKTPOJBUIATENb IOCTOSAHHOIO TOKa. lMcrmosb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCHOPTE.

Onbitel  @apaned. SIBiaeHue snekTpoMarHUTHOM uHAykuuu. llpaBuno  Jlenua.
OnekrporeHepatop. CrnocoObl TOMyYeHHUS DIEKTPUUYECKOW HHEPruu. OJEKTPOCTAHLIMU Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DnekTpu3aius Teil.

JIBa pojia ANEeKTPUUECKUX 3apsI0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCTpOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DNeKTpocTaTUYeCcKass UHIYKIHUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUMN 3JIEKTPUYECKOTO MO,
HcToyHuKH MOCTOSTHHOTO TOKA.

JleficTBUS 3NIEKTPUYECKOTO TOKA.

10 DNEKTPUUECKUH TOK B JKUJIKOCTH.

11. T'a30BBIif pa3ps.

12. 3mepenue CUIIbI TOKa aMIIEPMETPOM.

© o
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13. 3mepenue 3MeKTPUIecKOro HAPSHKEHUST BOJIBTMETPOM.
14. Peoctat u Mara3uH CONMPOTHUBIICHUIA.
15. BzaumoelicTBre MOCTOSIHHBIX MarHUTOB.
16. MoaenupoBaHre HEBO3MOKHOCTHU pa3/IeNICHHs MMOJIF0OCOB MarHUTA.
17. MonenupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MarauTtHO€ T0Jie TOKa. DJICKTPOMArHuUT.
20. JleficTBME MarHUTHOTO TTOJISI HA TIPOBOJHHUK C TOKOM.
21. DnexTpoABHUraTeNh MOCTOSHHOTO TOKA.
22. ViccnenoBaHMe SIBIICHUS 3JIEKTPOMArHUTHON MHTYKITHH.
23. OnbiTer Dapaes.
24. 3aBHCUMOCTH HAIIPABJICHHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BOSHUKHOBCHUSI.
25. DIEKTPOTEeHEPaTOp MOCTOSTHHOTO TOKA.
Jlabopamopusvie padbomot u onvimel.
OMBITHI 110 HAOJIOICHUIO DJIEKTPU3AIUHU TEJT MHIYKIIUEH U MPU COTIPUKOCHOBEHHH.
HccnenoBanue ASMCTBUS AIEKTPHUUECKOTO TIOJISI Ha TPOBOIHUKH M TUDJICKTPUKH.
COopxka u mpoBepKa pabOThI AIMEKTPUIECKOH IETTH MOCTOSHHOTO TOKA.
W3mepenue u perynnpoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HAMIPSKEHUS.
WccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 PEe3UCTOp, OT COMPOTHBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPHUUECKOTO COMPOTUBICHUS MTPOBOJHUKA OT
€ro JJIMHBL, TUIOIIA/IM MOMEPEYHOr0 CEYEHUs U MaTepHara.
8. IlpoBepka mpaBuia CIOKEHUS HANPSHKEHUH IMPH IMOCIEI0BATEIbHOM COEAWHEHUHU JBYX
PE3UCTOPOB.
9. TlpoBepka mpaBuia Ajs CHIbI TOKA MpU NapaieIbHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenuie paboOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
11. OnpeneneHyrie MOUTHOCTH 3JIEKTPHUUECKOTO TOKA, BBIACISIEMOI Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSKEHUST Ha Heu.
13. Onpenenenue KIIJ] narpeBarens.
14. UccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSIHHBIX MarHUTOB.
15. 3y4yeHrie MarHUTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHEHUHU U Pa3/IeJICHHUH.
16. UccnenoBanue AeWCTBUS ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, NEMOHCTPUPYIOIINE 3aBHUCUMOCTh CHJIbl B3aUMOJCWCTBHSI KAaTyUIKA C TOKOM H
MarHuTa OT CUJIbl TOKA M HaIllPaBJICHUS TOKA B KaTYIIIKE.
18. NU3yyenue neiicTBUS MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
19. KonctpyupoBanue u u3ydeHue padoThl 3JEKTPOABUTATENS.
20. Uzmepenune KIIJ] anekTpoaBuraTenbHOM yCTaHOBKH.
21. OnpITEIl 1O HCCIENOBAHUIO SBJICHHS OJICKTPOMArHMTHOM WHIYKIMH: HCCIETOBaHUE
W3MEHEHUW 3HAaY€HMsI M HAMPABIICHUS UHIYKIIMOHHOTO TOKA.
9 KJIACC

ok wnE

Pa3pnen 8. Mexanuueckue siBJeHMSI.

Mexanuueckoe nBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOr0 JBWKEHHUSA. PaBHOMEpHOE MNpSIMOJIMHENWHOE JBWXeHHe. HepaBHOMepHOe
npsiMoiuHelHoe aBmkeHue. CpeAHsissi U MTHOBEHHAs CKOPOCTh Tela NpU HEPaBHOMEPHOM
JIBUKCHHU.

Yckopenue. PaBHOyckOpeHHOe mpsMoHMHElHoe JBukeHHe. CBOOOJIHOE TMajeHHE.
OmnpbiTe! ["anuies.
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PaBHOMepHOE NBIKEHME 1O OKpYKHOCTU. [lepuoa u yacrora oOpaienus. Jlunelnas u
YI10Bast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akon Herortona. IIpunnun
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUs CKOJBXKEHUS, CUjla TPEHUS
IIOKOSI, IPYT€ BUJIbl TPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJICHUS.
IBuxenue 1utaHer Bokpyr Comnnpa. IlepBas kocmuueckas ckopocts. HeBecomocts u
[eperpy3KHu.

PaBHoBecue martepuanibHONW TOUkH. AOCONIOTHO TBEpPHMOEe Tenmo. PaBHOBecue TBEPIOTO
TeJla € 3aKpeIIEHHOM OChI0 BpanieHusa. MoMeHT cuiibl. LleHTp TsoxecTu.

Nmnynec tena. U3menenue umiynbca. Mmynbe cuibl. 3aKOH COXpaHEHHS MMITYJbCa.
PeaktuBHOE NBHKEHUE.

Mexannyeckass pabota U MomHOCTh. PabGota cun Tspkectu, ynpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHmanpHas SHEprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMJIU.
[ToreHumaneHas 3HEprus ckarod npyxxuHsl. Knnetnueckas sHeprus. Teopema 0 KHHETHYECKOMN
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOM SHEPTHH.

emoncmpayuu.

1. HabmroneHue MeXaHU4YECKOTro JIBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHHE MyT€W M TPAEKTOPUM NBMKEHHSI OJTHOTO M TOTO K€ TeJa OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

N3mepeHune ckopocTr U yCKOPEHUS IPSAMOJIUHEHHOTO ABUKEHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHKECHHUS.

Habntonenue ABM>KEHUS Tea M0 OKPYKHOCTH.

Habnionenne MexaHW4YecKuX SIBJICHUM, POUCXOIIIINX B cucTeMe oTcuéra «Temexkay

pH €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHU OTHOCUTEIBHO KaOnHeTa (PU3MKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJIa OT MACChl Tela U JEMCTBYIOIICH Ha HETO CUIIBIL.

8. HalOmronenue paBeHCTBa CHJI IPU B3aUMOJCHCTBUU TE.

9. V3meHnenue Beca Tena MNpU YCKOPEHHOM JIBUKEHUHU.

10. [lepenaua uMiynbca Ipu B3auMOICHCTBUU TEII.

11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOICUCTBUU TEJl.

12. Coxpanenue UMIyibca MPU HEYIPYTrOM B3aUMOJCHCTBUU.

13. Coxpanenue uMMyibca Mpu aOCOIIOTHO YIPYTOM B3aUMOJICHCTBHUH.

14. HaGmroieHne peakTUBHOTO JIBUKCHHUSI.

15. CoxpaneHue MeXaHU4ECKOW SHEPTUU MPU CBOOOTHOM MaICHUU.

16. CoxpaHneHue MexXaHU4eCKOW SHEPTUU MPU ABMKEHUU Tella O]l AeUCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoncrpyupoBaHue TpakTa Ui pa3roHa U JallbHEHIIEro paBHOMEPHOIO JBIDKEHUS ILIapHuKa
WJTU TEJEKKH.

2. OmpeneneHue cpelHE CKOPOCTH CKOJIbXEHHs Opycka WM JBMJKEHHUS IIapHKa IO

HAKJIOHHOM TUIOCKOCTH.

Omnpenenenne ycKOpeHHs Tela IPU PaBHOYCKOPEHHOM JIBHKEHHUH 110 HAKIIOHHOM IMJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IYTH OT BpPEMEHU INPU PAaBHOYCKOPEHHOM [JBW)KEHUHM 0Oe3
Ha4aJIbHOU CKOPOCTH.

5. TIpoBepka runoTessl: €Ciiv MpU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaualbHOM CKOPOCTH MyTH
OTHOCATCS Kak psJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIIME IIPOMEXYTKH BpPEMEHU
OJINHAKOBBI.

6. HccrnenoBanue 3aBUCUMOCTHU CHUJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO IaBJICHHUS.

Omnpenenenne kodhhUIIMEHTa TPEHUS CKOBKEHHUSL.

8. OmpeneneHue KECTKOCTH MPYKUHBL.

N
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9. Omnpenenenne pabOTHI CHIIBI TPEHUS NIPH PABHOMEPHOM JIBHYKEHHH TEJA 10 TOPU3OHTAIBHON
IIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHJIBI YOPYrOCTH TPH TOIBEME TIpy3a C HCIOJIb30BAHUEM
HETIOIBM)KHOTO U TIOJIBMIKHOTO OJIOKOB.

11. V3ydenue 3ak0HA COXpAHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmwxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: MEPHOJ], 4acToTa,
amIuTyna. MareMaTnyeckuii W IPYKHHHBIM MasTHUKM. lIpeBpamienune sHeprum Ipu
K0J1e0aTeIbHOM JIBKCHHUU.

3aryxatomue Konebanusi. BeiHyxaeHHbie Konebanus. Pesonanc. MexaHuueckue BOJIHBI.
CpoiicTBa MexaHM4eCKUX BOJH. [Ipo10sibHBIE U MONEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BbIcOTa ToHAa. OTpaskeHue 3ByKa. MIHppa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

Habmronenue xonebaHuii T noJ 1eHCTBUEM CHIIBI TSHKECTH U CHJIBI YIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.
Pacrnipoctpanenue mpoJ0JabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHMYECKHI PE30HAaHC.
Jlabopamopnuie pabomel u onvimel.
Omnpenenenre 4acTOThI U Mieproia KojaeOaHuii MaTeMaTH4ecKoro MasTHHKA.
Omnpenenenre 4acTOThl U Meproia KoiaeOaHui Npy>KUHHOTO MasTHHKA.
3. HccnenoBaHue 3aBUCUMOCTHU MEpUOJa KOJIEOAHUN MOJBENICHHOTO K HUTH Tpy3a OT JUIMHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojaebaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCHUMOCTU TepuoAa KoyieOaHHl rpy3a, MOABEIIEHHOT0 K HUTH, OT MaccChl
rpysa.
6. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOAa KoJeOaHUil MPYKMHHOTO MasiTHUKA OT
MAaCChI I'py3a U KECTKOCTU MPYKUHBI.
7. VI3mepeHue yckopeHuUsi CBOOOHOTO NaICHUS.

Pa3znen 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEKTPOMarHUTHOE TOJIe. DJIEKTPOMarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJiH. IlIkana 3nekTpoMarHuTHBIX BOJH. Vcronb30BaHue 37€KTPOMArHUTHBIX BOJIH U1l COTOBOM
CBSI3U.

DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 3MEKTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOIICTBA CBETA.

Jlabopamopusie pabomot u onvimol.

1. W3ydeHwue CBOWCTB AIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO Tele(oHa.

Pa3nen 11. CBetoBble siBICHHS.

JlyueBas mopenb ceta. Mcrounuku cBeta. IIpsiMosmHeliHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBera. 3aKOH MpesoMIIeHUs cBeTa. [1osIHOE BHYTpEeHHEE OTpaKEHHUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOIAX.

Jlunza. Xon nmydeit B smu3e. OnTHueckas cucrema (oToamnmapara, MUKPOCKONA H
Teseckona. ['a3 kak ontuueckas cuctema. bim3opykocTs U TalbHO30PKOCTb.

Paznoxenune OGemoro cera B cmekTtp. OmbiTel HbloToHa. ClokeHHE CIEKTPaTbHBIX
1BeTOB. [[ucnepcus ceera.

ok wnE
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Jemoncmpayuu.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[omy4yenne n300pa’keHM B IUIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKaJiax.

[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JnH3e.

XoJ JIydel B paccenBaroley JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Mpunnun neiictBus Goroanmapara, MUKPOCKOTIA U TETIECKOTIA.

10 Mopnens riasa.

11. PaznoxxeHue 6e10T0 CBETA B CIIEKT.

12. Tlonydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopusvie padbomot u onvimel.

©CoNO~ LN E

1. HccnemoBaHue 3aBUCUMOCTH yIiIa OTPAXKEHHUSI CBETOBOTO JIyda OT YyIJila MMaJIeHusI.

2. VI3ydeHue XapaKTEPUCTUK N300pKEHUS MPEIMETA B ITIOCKOM 3epKajle.

3. HccrenoBanme 3aBHCHMOCTH yIJia TPEIOMIICHUS] CBETOBOTO Jyda OT yIJla TaJeHHsl Ha
TPaHUIIE «BO3IyX—CTEKIIO.

4. TlonmydyeHue U300paKEHUI C TOMOIIBI0 COOMPAFOIIICH JTUH3HI.

5. Omnpenenenrie (HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHITBI COOMPAIOIIEH JTHH3HI.

6. OTMBITHI IO Pa3JIOKESHUIO OCIIOTO CBETA B CIIEKTP.

7. ONBITHI 1O BOCTIPUSTHIO [BETA IIPEIMETOB MPU MX HAOIOJCHUN Yepe3 IIBETOBbIC (DMIIBTPHI.

Pa3nen 12. KBanToBbIe ABJICHUS.

Omnwiter Pezepdopaa u mmanerapuas moaens aromMa. Mogens atoma bopa. Mcnyckanue n
noryionieHue ceera atoMoM. KBaHTel. JInHeluaTeie ClIEKTPHI.

PanmnoaktuBHOCTh. Anb(a-, Oera- W ramma-uznydeHus. CTpPOCHHE aTOMHOTO sjapa.
Hyxionnas monens aromsHoro siapa. M3otomsl. PaanoaktuBHble mnpeBpamienus. Ilepuon
MOJIypacnaia aTOMHBIX sJIep.

SnepHble peakiuu. 3aKOHbI COXpaHEHUS 3apsI0BOTO U MAaCCOBOT0O YHCE. DHEPTHUsl CBA3H
aToMHbIX sjep. CBsA3b Macchl M dHepruu. Peakuuu cuHTe3a u jaeneHust saep. VcTouHUKH
sHepruu CosiHIA U 3BE3L.

Snepnas suepreruka. JleicTBHs paJiiOaKTUBHBIX U3TYyYSHH Ha KUBbIE OPraHU3MBI.

Hemoncmpauuu.

CrieKTphl U3IIy4eHUS U TOTJIOMICHHUS.

CrieKTphl pa3IU4HbIX T'a30B.

Crektp BogOpOAA.

Habmronenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOMIUX U3TYUCHHI.

Perucrpanus nsnydeHus npupoaHbIX MUHEPATIOB U TPOTYKTOB.
./Iaﬁopamopnble padomul u onvimol.

Habmtoienue CriomHbIX U TMHEWYAThIX CIIEKTPOB H3ITYUYEHHUS.

2. HccrnepgoBaHue TpPEKOB: U3MEPEHHE SHEPrUM YAcTHULBI IO TOPMO3HOMY MHyTH (1O
¢dororpadusim).

3. U3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOpPHTEILHO-00001IA0IINIT MOYJIb.

[ToBTOpUTENBEHO--0000MMAOIMI  MOJY/b TpeAHAa3HAYeH I CHUCTEeMaTU3aluud U
0000I111eHUsT TPEIMETHOTO COJIEP>KAHUS U OTIBITA IeITEIbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHN
BCEro Kypca (pM3MKH, a TaKXKe JUIsd MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 9K3aMEHY IO
¢bu3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeT.

ocogarwdE
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IIpy wm3ydeHMM JAQHHOrO MOJIYJS PpEaNUu3yHTCSI M CHUCTEMaTU3UPYIOTCS  BHJIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAeTCs JOCTHKEHHE TPEAMETHBIX U
MeTanpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaToOB 00ydeHUs, (OPMUPYETCS €CTECTBEHHOHAy4dHas
IPAMOTHOCTb: OCBOCHHUE HAYYHBIX METOJOB MCCIICJOBAHUs SIBICHUN IPUPOJbI M TEXHHUKH,
OBJIAZICHUE YMEHUSMHU OOBSICHATh (PU3UUECKUE SBICHHS, MPHUMEHSS IIOJyYCHHbIE 3HAHUS,
peuaTh 3aJ1a4u, B TOM YUCJIE KAUECTBEHHBIE U OKCIIEPUMEHTAJIbHBIC.

[IpyHOIMNMAIBEHO NEATEIBHOCTHBIM XapakTep JAaHHOTO pas3jeilia pealu3yercs 3a CUer
TOT0, YTO 00y4aroLIMecs BBIIOJIHSIOT 3aJaH1sl, B KOTOPBIX UM Mpe/JlaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMW pACIO3HABATh W HAYYHO OOBSICHATH (PU3UUECKUE
SIBJICHUS B OKPYKAIOIIEH MTPUPOJIE U TOBCEAHEBHOM KU3HU;

HCII0JIb30BAaTh HAY4YHbIE METO/Ibl UCCIEI0OBAHUS (PU3NUECKUX SIBJICHUN, B TOM YHCIE IS
MIPOBEPKHU TMIIOTE3 U MOJTYyYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4yHbIE OCHOBbI HamOOJee BaXKHBIX JIOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTMH, HalpUMeEp, MPAKTUYECKOrO HCIIOIb30BAHUS PA3JIMUYHBIX MCTOYHMKOB JSHEPIrUH Ha
OCHOBE 3aKOHA IIPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUH.

2.IIVTIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSA NPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHMsI HaIpaBlIEeHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPECAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJ'IBHBIX PE3YIbTATOB.

B pesynbrare wu3ydeHuss (GU3MKA HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
obOyyarorierocs OynyT chopMUPOBaHBI CICAYIONTNE JUIHOCTHBIE PE3Y/IbTaThl B YaCTH:
e 1) maTpHMOTHYECKOr0 BOCIIUTAHMS:
e [ mposIBIICHHE WHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (DU3MIECKOI

HayKH;

[J IEeHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCHBIX 00Pa30BaTENbHBIX PE3YIbTAaTOB.

B pesynbrare u3ydyeHus (U3MKM Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHHs Y
oOyuaromierocs OyayT copMUPOBaHbI CIEAYIONINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

. 1) naTpuoTH4eCKOro BOCIIUTAHUSA:

o — MpOSIBJICHHWE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOM
(bU3UYEeCKO HAYKH;

. — [IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUICKUX YUEHBIX--(DU3UKOB;

. 2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

. — FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAUYMMBIX U
ATHUYECKUX MPOOJIeM, CBA3aHHBIX C TPAKTHUECKUM MPUMEHEHUEM JOCTHKEHUN (PU3HKY;

. — OCO3HAHHME BAXXHOCTH MOPAIbHO--3TUYECKUX MPUHIUIOB B JEATEIBHOCTU
Y4€HOTO;

. 3) 3¢TeTH4YeCKOro BOCIIUTAHMS:

. — BOCTPHUATHE ICTETHUYECKUX KauecTB (PU3WYECKON Hayku: €€ TapMOHHYHOTO
MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

. 4) HEeHHOCTH HAYYHOI'0 MO3HAHMA:

J — OCO3HaHME [IEHHOCTU (PU3MUECKO HAyKH KaK MOITHOTO MHCTPYMEHTA IMO3HAHUS
MHpa, OCHOBBI Pa3BUTHSI TEXHOJIOT U, BAXKHEHIIIEH COCTABISAIOIENH KYIbTYpPHI;

J — Ppa3BUTHE HAay4yHOU IFOOO3HATENBHOCTH, HWHTEpPEca K HCCIIEeN0BATEIbCKOM
NEeSTENbHOCTH;

J 5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLHOHAJIBLHOI0 0JIATONOTY YN
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J — OCO3HaHME IIEHHOCTH Oe30macHoro o0paza JKU3HA B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAKHOCTH IpaBWJI OC30MACHOTO TIOBEJCHHUS Ha TPAHCIOpPTE, Ha
Aaoporax, ¢ 3JCKTPUICCKUM U TCIIJIOBBIM O60py,Z[OBaHI/IeM B JOMAalIHUX YCIIOBUAX;

J — c(opMHPOBAHHOCTH HaBBIKA pe(IeKCHU, MPU3HAHKUE CBOETO MpaBa HA OUIHOKY
1 TaKOTO K€ IIPaBa y ApYroro 4esloBeKa;

. 6) TpyaoBOro BoCIMTAHUSA:

. — AaKTUBHOE Yy4yacTHE€ B pEUICHUM MPAKTUYECKUX 3aJady (B paMKax CEMbH,

o0pa3oBaTeIbHOM  OpraHu3amnuy, TOpoja, Kpas) TEXHOJIOTMYEeCKOW W COIMAaIbHOU
HAIPaBJIICHHOCTH, TPEOYIOMUX B TOM YHCIIC U (PHU3MUSCKUX 3HAHHM;,

° — UHTEpEC K MPaKTUYECKOMY H3yUYEHHIO podeccuil, CBI3aHHBIX C PU3UKOIL;
. 7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:
o — OpuCHTauusA Ha IMMPUMCHCHUEC (1)I/ISI/I‘I€CKI/IX 3HAHUU AJId peIICHUA 3adad B

00JIaCTH OKpYKAIOIIEH Cpejapl, IJIAHWPOBAHUS TIOCTYIIKOB M OIICHKA HMX BO3MOXXHBIX
ITOCJIEACTBUY I OKPYXKAIOLIEH Cpebl;

. — OCO3HaHHE TJIOOATHHOTO XapakTepa HKOJOTHUSCKHX MPOoOJIeM H TyTed HX
peIICHNS;

. 8) amanTauMum K H3MEHAIOIIUMCH YCJIOBHAM COLHAJIBLHON W NPHUPOIHOM
cpenbl:

o — MOTPEeOHOCTh BO B3aUMOJICHCTBUH TIPH BBITTOJTHEHUH UCCIICOBAHUNA H TPOCKTOB
(bu3HYECKOI HANPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTHUX;

o — TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTHM 4epe3 MPaKTHUYECKYIO
NeSITeNIbHOCTD;

. — MoTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHCie (HOPMYITHUPOBAThH
UJIeH, TOHATHS, TUTIOTE3bI O (PU3NUYECKUX 0OBEKTAX U SIBJICHUSAX;

) — oco3HaHuEe JePUIIUTOB COOCTBEHHBIX 3HAHMM W KOMIIETCHTHOCTEH B 00JacTH
buzuky;

o — IUTAaHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

o — CTpeMJIEHHE aHAIM3UPOBATh U BBISBIISITH B3aMMOCBSI3H IPUPOJIBL, 00IIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

o — OILIGHKa CBOMX JEHCTBHII € yu€TOM BIUSHHUS Ha OKPYXAlOIIYI0 Cpeny,

BO3MOJKHBIX IJI00AIbHBIX TOCIEICTBUH.

METANIPEAMETHBIE PE3YJIbTATbI

B pesynabrare ocBoeHMs MporpamMmbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanus y oOyuyatomerocs OyAayT CQOpPMHpPOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME T[103HABaTeJIbHbIE YHHMBEpCalbHble Yy4deOHble JAEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJbHbIE YUeOHbIE NEHCTBUS, PETYIATUBHBIC YHUBEPCAIbHbIE YUeOHbIE TEHCTBHUS.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC el CTBUS

Ba3oBble jJornueckue aeiicTBUA:

J BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKK OOBEKTOB (SBJICHHIA);

J yCTaHABJIMBaTh CYLNICCTBEHHBIH NpPU3HAK KIACCU(UKAIWU, OCHOBAHUS JUIA
0000I111eHUs U CPaBHEHUS;

J BBISIBIISITH  3aKOHOMEPHOCTH M TPOTHBOPEYUS] B PAacCCMaTPUBACMBIX (haKTax,

JaHHBIX U Ha6J'IIOI[eHI/I}IX, OTHOCAIINXCA K (1)I/I3I/IHGCKI/IM SABJICHUSAM;
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J BBISBJIATH PUYMHHO--CIICACTBEHHBIE CBSI3U MPH M3YUYEHUH (PU3MUYECKHUX SIBICHUHN
U IpPOLECCOB, J€JIaTh BBIBOJAbI C HCIHOJb30BAHUEM JCIYKTHUBHBIX W  HHAYKTHUBHBIX
YMO3aKJIIOUE€HUH, BEIIBUT'aTh THIIOTE3bI O B3aUMOCBS3SIX (PM3UUYECKUX BEIUYHH;

J CaMOCTOSATEIbHO BBIOMpaTh cnoco0 pemieHus ydeOHOU (uznyeckoi 3amayu
(cpaBHeHHE HECKOJIBKMX BapHAaHTOB pELICHMs, BBHIOOp HamOojee MOIXOJSIIIET0 C y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebckue 1eiCTBUS:

. MCII0JIb30BaTh BOMPOCHI KaK MUCCIIEI0OBATEILCKUM HHCTPYMEHT NO3HAHUS,

. MPOBOJIUTH [0 CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OTBIT, HECIOKHBIN
(bM3UYECKU HIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UYECKOTO SIBJICHUS,

. OIIEHWBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpPMAIIUIO, TIOJYYEHHYIO B
XO0/JI€ UCCIIEI0BAHUS WM SKCIIEPUMEHTA;

. CaMOCTOSITENIHHO  (OPMYJIUpPOBaTh OOOOIIEHWS] W BBIBOJBI IO pe3yJabTaTaM
MIPOBEIEHHOTO HAOJIO/IEHUS, OTIbITA, UCCIIEIOBAHMS;

. MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3HUECKUX MPOIIECCOB, a

TaK)Ke BBIJIBUTATh MPEIOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTCKCTAX.

Padora ¢ undopmanmueii:

o MPUMEHSTH Pa3INYHbIC METOJIbI, HHCTPYMEHTHI U 3aIIPOCHI MTPH MTOUCKE H 0TOOpE
nH(pOpMaLUY WIH JaHHBIX C YYETOM MPEAIoKEeHHON yueOHOo! (r3nueckoit 3a1a4u;

o aQHAJIM3UPOBATh, CHCTEMATU3HPOBATh WM  HHTEPIPETHPOBATH  WH(POPMAITHIO
Pa3IMYHbIX BUJOB U (POPM MpeACTaBICHHUS;

. CaMOCTOSITEIHHO BEIOMPATh ONTUMAJIbHYIO (hOPMY MpEACTaBICHUS HHPOpMAIUU 1
WJUTIOCTPUPOBATH pelIaeMble 33a4ul HECIOKHBIMU CXEMaMH, uarpaMMaMi, UHOU rpadukoi u
WX KOMOWHAITASMH.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

. B X07ic 00CYXJeHHsI yueOHOTO MaTepualia, pe3yJbTaToB JIA0OpaTOPHBIX PaboT U
MIPOEKTOB 3a7aBaTh BOMPOCHl IO CYHIECTBY OOCYXJaeMOW TeMbl W BBICKAa3bIBATh HJIEH,
HalleJICHHBIE Ha pellieHue 3aJa4u U MoJJIepKaHue OaroxenareabHOCTH OOIeHHUS;

o COTOCTABJISATh CBOM CYXKJEHHUS C CYXKJCHUSMU APYTUX YYaCTHHUKOB JUAJIOTa,
0oOHapyXMBaTh pa3IMn4Ke U CXOACTBO MO3UIIHIA;

o BBIPXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

. nyOJIMYHO TPEACTaBIATh PE3yIbTaThl BBIMOJIHEHHOTO (U3MYECKOTO OIbITa
(3KCTIepuMeHTa, UCCIIEI0BaHUs, IPOCKTA);

. NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOM W WHIUBUAYAIbHON
paboThI MPH pelIeHUH KOHKPETHON (hU3UYECKOM MPOOIeMBbl;

. OPUHUMATH L[EIH COBMECTHOU AESITEeIbHOCTU, OPraHU30BHIBATH JCUCTBUA MO €€

JTOCTHXCHHUIO: PACIIPENCIIATh POJIM, 0OCY)KIAaTh MPOIECChl M PE3yIbTaThl COBMECTHOU pabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

° BBITIOJIHATE CBOIO 4aCThb pa60TBI, AOCTUTasA KAYECTBCHHOTI'O PE3YyJIbTaTa [0 CBOEMY
HaIIpaBJICHUIO 1 KOOPAUHUPYA CBOU JIENCTBUS C APYIrUMHU YWICHAMH KOMAHBbI;
L4 OIICHMUBATh KadC€CTBO CBOCIO BKJIaJa B O6H.[I/II71 NpOAYKT TIIO0O KPUTCPUIM,

CaMOCTOSATENIHO C(OPMYIMPOBAHHBIM YJaCTHUKAMHU B3aUMO/IEHCTBUSI.
PeryasitTuBHbIe YHMBepcaJbHbIe YU4eOHbIe el CTBHUS
Camoopranmsanms:

o BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CHUTYAIUSX, TPEOYIOMMX s
penieHus GpU3NIecKux 3HaHUM;
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. OPUEHTUPOBATHCS B Ppa3JIMYHBIX noaxoAax MIPUHATHS peleHuin
(MHAMBUlyalbHOE, IPUHATHE PELLIEHUS B IPYIIIE, IPUHATUE PELICHUM IPYNIION);
o CaMOCTOSITEIILHO COCTABJIATH AJTOPUTM pELIeHUs (PU3HMUECKON 3a7aul WK IUIaHa

UCCIICIOBAHUSI C Y46TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEAJIaracéMble BAPUAHTHI PELLICHU;

. JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHATBbHbI HHTEJIEKT:

L4 AaBaThb aICKBATHYIO OICHKY CUTYyalluXd U NpCjiaraTh IjiaH eé HU3MCHCHUA,

. OOBSACHATH MPUYMHBI JTOCTHKEHUS (HEJOCTUKEHUS) PE3YIbTaTOB JIEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

° BHOCHUTHL KOPPCKTHUBBI B JACATCIBHOCTDH (B TOM 4YHUCJI€ B XOJ BbIIIOJIHEHUA

(u3NYeCKOTro HMCCIeA0BAHNS WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, M3MEHUBIIUXCS
CUTYaIMi, yCTAHOBJIEHHBIX OLINOOK, BOZHUKIINX TPYIHOCTEMH;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

. CTaBUTb ce0s Ha MECTO JpPYyroro 4ejioBeKa B XOJ€ Clopa WIM JUCKYCCHU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;

. MpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpH pelleHWHd (U3NYECKUX 3aJady WIH B

YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE JK€ MPABO APYIoOTO.
HNPEAMETHBIE PE3YJIbTATDBI

K koHmy oOyuenus B 7 Kjacce NpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

J UCTIONB30BAaTh MOHATHA: (PU3NYECKHe M XMMHUYECKHE SBICHHS, HAONOACHHE,
9KCTIEPUMEHT, MOJENb, THIIOTE3a, CAMHUIIBI (PU3MYECKUX BEINYHH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUKCHHUE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSIMOJIUHENHHOE), TPAaeKTOPHs, PAaBHOJCHCTBYIOIIAs CHIIA,
nedopmanus (ynpyras, IiacTHYecKas), HeBECOMOCTb, COOOIIAIONINECS COCYIbI;

J pasnuuaTth gBiueHUSA (IUQQy3Hs, TemIoBoe JBIKCHHE YacTHI[ BEIIECTBA,
paBHOMEpHOE JBW)KCHHE, HEPABHOMEPHOE JBI)KCHUE, WHEpLUS, B3aUMOJCHCTBHE Tell,
paBHOBecHe TBEPABIX TeN C 3aKPEIUIEHHOW OCHIO BpAILCHMS, MEpeAava JaBiIeHUS TBEPABIMU
TEJIAaMH, JKHIKOCTSIMH W Ta3aMH, aTMOC(EpHOE [aBlIeHHE, IUIAaBaHWE TeEJ, IPEBPALICHUS
MEXaHWYECKOW HHEPruH) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3MYECKOE SIBJICHUE;

J pacro3HaBaTh MNPOSIBICHUE HM3YYCHHBIX (PU3MYECKHUX SIBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHcie (HU3MYECKHUE SBICHHS B MPHUPOJE: HPUMEPHI JBIKCHHS C PA3THYHBIMU
CKOPOCTSIMU B XMBOW M HEXHBOW IMPUPOAE, ACHCTBUE CHIBI TPEHHS B NPHPOJEC M TEXHHKE,
BIMSIHME aTMOC(EpHOro JaBJIECHUs Ha JKUBOM OpraHusM, IJlaBaHUE pbIO, pbIYard B TeJe
YeJoBeKa, IPU ATOM MEPEBOANTh MPAKTUUECKYIO 33/1a4y B Y4eOHYI0, BBIJICNISATh CYILIECTBEHHbIE
cBOMcTBA (IPU3HAKK) GU3UUECKUX SBICHUM;

J ONMCBHIBATH M3YYEHHBbIE CBONCTBA TeNl W (U3MUYECKHE SBJICHUS, HCIHOJb3Ys
¢u3nyeckre BeIMYUHBI (Macca, 00bEM, TUNIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOpOCTh, CHJIa YIIPYTOCTH, CHUJIa TSXKECTH, BEC Tella, CHJla TpeHUs, JaBjieHue (TBEPAOro Tea,
KHUJIKOCTH, Ta3a), BBITAJIKUBAIOIAs CHJIA, MEXaHWYeckas paboTa, MOIIHOCTh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KOO((HUIMEHT TIOJIE3HOTO JIEHCTBHS MEXaHM3MOB, KHHETHYECKass M
NOTEHIMaNbHasl DJHEpPrus), MNpH ONHCAHUH MPABUIBHO TPAKTOBATh (U3NYECKUNH CMBICI
UCTOJb3yEeMBbIX BEIUYMH, HMX O003HAUEHUS M E€AWHUIBI (U3NYECKUX BEJIMYMH, HAXOAUTh
(dopMyInbl, CBSA3BIBAIONINE JNAHHYIO (U3NYECKYIO0 BEIMYUHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;
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J XapaKTepU30BaTh CBOMCTBA Tel, (U3WYESCKUE SIBICHUS W TPOIIECCHI, HCIIOB3Ys
MpaBUiia CIOKEHUS CUJ (BJIOJIb OJIHOM mpsMoit), 3akoH ['yka, 3akon [lackais, 3akon Apxumerna,
MPaBWJIO pPaBHOBecUs pblyara (OJ0Ka), «30JI0TOE TPABHIIO» MEXaHUKH, 3aKOH COXPaHCHUS
MEXaHUYECKOM 3HEPTUH, IIPHU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €TO
MaTeMaTH4YE€CKOE BBIPAKECHUE;

. OOBSACHATh (PU3MUYECKUE SIBJICHHS, TIPOIECCHl M CBOWCTBA TENl, B TOM YHCJIC U B
KOHTEKCTE CHUTYyalluld MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-
-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHHE M3 |—2 JOrMYeCKUX MIaroB ¢ omopoid Ha 1-2
M3YYCHHBIX CBOHCTBA PU3NICCKUX SBIICHUH, (PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

J pemaTth pacu€THble 3amayv B 1—2 NEWCTBUS, HCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBS3bIBAIOIINE (DU3MUECKHME BETWYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHUS 3aJadydl 3alUChIBATh
KpaTKO€ YCIIOBHE, TMOJICTAaBIATh (U3UYECKUE BEIMYMHBI B (HOPMYJBI U MPOBOJUTH PACUETHI,
HaxOJIUTh CIPABOYHBIC TaHHBIE, HEOOXO0IMMBIE /ISl pelIeHUs 3a1a4, OIIEHUBATh PEATUCTUYHOCTD
MOJTYYeHHOU (PHU3MUECKOU BEIIMUNHBI;

J pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIH (DUIUIECKUX
METOJIOB, B OIMCAaHUU HWCCIEAOBAHUS BBIICTATH MPOBEPSIEMOE MPEANOJIOKEHHE (THIOTE3Y),
paznuuaTh ¥ WHTEPIPETHPOBATH TMOJIYYCHHBIA pPE3yabTaT, HAXOAWTHh OIIMOKHA B XOJI€ OTIBITA,
JIeNIaTh BBIBOJIBI TIO €70 pe3y/bTaTaMm;

. MMPOBOJIUTH OIMBITHl IO HAOMIOJACHUIO (DU3WYECKUX SBICHUNW WU (U3HUECKHX
CBOWCTB Tei: (OPMYIUPOBATh MPOBEPSIEMBbIE TPEINOIOKEHUs, COOMpaTh YCTAaHOBKY U3
MPeI0’)KEHHOT0 000PYA0BaHNUS, 3alUChIBAaTh XO/1 OMbITa U (POPMYIMPOBATH BHIBOIbL;

o BBITIOJIHATE MpPSIMBbIE M3MEPEHHUS PACCTOSIHUSA, BPEMEHM, Macchl Teia, 00béMa,
CWJIBI U TEMIIepaTypbl C HCIOJIb30BAaHUEM AHAJOTOBBIX M IU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;

o MMPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEJIMUMHBI OT JPYTOH
C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH IYTH PABHOMEPHO JIBHUXKYIIETOCS TeNa OT
BpEMEHHU JBIDKEHHUS Tella, CHJIbI TPEHHUS CKOJIbKEHHs OT Beca Teja, KadecTBa oOpaboTKu
MOBEPXHOCTEN TeJI U HE3aBHUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAM COTNPUKOCHOBEHHUS TEJ, CHIIbI
YOPYrOCTH OT YAJUHEHUS NPYKHUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTPyKEHHOW YacTu
Tela W OT TUIOTHOCTH >KUIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH TeJlla, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBUM IUIaBaHUS TeJ, YCIOBHUI paBHOBECHs pblyara u OJOKOB),
y4acTBOBAaTh B IUIAHWPOBAHUU y4eOHOTO HCCIIEOBaHUS, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, CleAys MPeaJoKeHHOMY IUlaHy, (HUKCUPOBATH PE3yAbTaThl IOJIY4YEHHOM
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHJIE MPEUIOKEHHBIX Ta0nui U TpaduKoB, IeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;

. IPOBOJANTH KOCBEHHBbIE M3MEPEHHS (PU3UYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPIOTO Tela, CUiia TPEHUs CKOJBKEHHUS, JAaBJICHHE BO3yXa, BBITAIKHBAIOIIASL
CWa, ACWCTBYIOIIAs HAa MOTPYKEHHOE B JKUIKOCTH TENO, KOIPQPHUIIMEHT IMOJIE3HOTO IEHCTBHS
MPOCTBIX MEXAaHU3MOB), CIEAyS MPENIOKEHHOW HHCTPYKIUMU: TMPHU BHINOJHEHUH H3MEPEHHN
coOupaTh SKCIIEPUMEHTAFHYIO YCTAHOBKY U BBIUUCISITH 3HAUEHHUE NCKOMOW BEIHUMHBI,

o coOyoaTh TpaBHUa TEXHUKU O€30MacHOCTH MpH paboTre ¢ JabOopaTOPHBIM
obopynoBaHuEM;
o yKa3bIBaTh TPUHIUIBI JCHCTBHSI MPUOOPOB M TEXHHUUECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJABWKHBIA U
HETO/IBMKHBIN OJIOK, HAKIIOHHASI TUIOCKOCTB;

o XapaKTepu30BaTh NMPHUHLHUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa WX OMHUCAHUSA (B TOM YHUCIE: MOJIINIHUKH, YCTPOHCTBO BOJONPOBO/A,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp), HCIMOJb3Ys
3HaHUS O CBOMCTBax (PU3MUYECKUX SBJICHUH U HeEOOXonuMble (HU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
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J MPUBOAUTH TpPUMEpPHl (HAXOIUTh HMHMOPMAIMIO O TMpUMeEpax) MPaKTHUECKOTO
UCTOJIb30BaHUs (PM3MYECKUX 3HAHUI B MOBCEAHEBHOW JKM3HU Ui oOecrieuyeHus 0e301acHOCTH
npu oOpameHud ¢ npudopaMu M TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbS U
COOIIIOJICHUS HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH cpene;

. OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(popManmu B VIHTepHETE B COOTBETCTBHH C
3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNW W NYTEM CpaBHEHUS
Pa3NUYHBIX HMCTOYHUKOB BBINENIATH HH(OPMAIMIO, KOTOpas SBISETCS MPOTHBOPEYMBON WIH
MOJKET OBITh HEIOCTOBEPHON;

. UCIIOJIb30BAaTh IPU BBINOJHEHUU YYEOHBIX 3aJaHUN Hay4yHO--TIONMYJSPHYIO
JTUTEepaTypy (PU3NYECKOTO COJEp’KaHus, CIpaBOYHbIE MaTepualbl, pecypchl ceTu HHTepHer,
BIIAJETh MpUEMAMH KOHCIIEKTHPOBAHMUS TEKCTa, NpeoOpa3oBaHus HH(GOpPMalUU U3 OJHOMI
3HAKOBOU CUCTEMBI B IPYTYIO;

J co3aBaTh COOCTBEHHbIE KPaTKHUE MUCbMEHHbIE U YCTHbIE COOOIEHHS Ha OCHOBE
2-3 wucTOYHMKOB HMH(poOpManuu (QHU3NUECKOTO COAEp)KaHUS, B TOM YHCJIE ITyOJIMYHO [eNaTh
KpaTKue COOOIIEHUs O pe3ysibTaTaX MPOEKTOB MM Y4EOHBIX UCCIIEIOBAaHUM, IPU 3TOM I'PaMOTHO
WCIO0JIb30BaTh M3yYEHHbIN MOHATUNHBIA ammapaTr Kypca (U3MKH, CONPOBOXKAATh BBICTYIJICHHE
MpE3EHTALNEN;

o IpU  BBINOJHEHUMH Y4e€OHBIX TMPOEKTOB M MCCIEAOBAHUU  pacHpenensiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/la4aMHU, CJIEAUTDH 3a BHIIOJHEHHEM
IJlaHa JEeMCTBHM, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaJ B JEATEIbHOCTb TIPYIIIHI,
BBICTpaNBaTh KOMMYHUKATHBHOE B3aMMOJAEHUCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K koH1y oOyueHus B 8 Kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

J HCIOJIb30BATh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA, KPHUCTAIMYECKHE M aMOopQHble Tena,
HACBIIICHHBIH ¥ HEHACBIIEHHBIN Map, BIaKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHsS SHEPIHUs,
TEIUIOBOW JIBUTATENb, 3JIEMEHTAPHBIN 3JEKTPUUECKUH 3apsi, dJIEKTPUUYECKOE MOJIe, IPOBOJHUKH
U IUJIEKTPUKH, OCTOSIHHBIN 3JIEKTPUYECKUM TOK, MAarHUTHOE T10JIE;

. pa3nuyarth sIBJIEHUS (TEIUIOBOE pacIlUpEeHUe U CKaTHe, TeIulonepeiada, TerioBoe
paBHOBeCHE, CMadyMBaHUE, KalWUIAPHbIC SBJIEHUS, HCIApEHUE, KOHJICHCALMs, IJIaBJIeHHeE,
KpucTalu3anus (OTBepleBaHKE), KHUIIEHHE, Terlonepenaya (TemIonpoBOJIHOCTb, KOHBEKLNS,
U3Iy4YEHUe), MIEKTpU3alMs Tell, B3auMOJEHCTBHE 3apsioB, JEHCTBUSA 3IIEKTPUYECKOIO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJICHICTBHE MAarHUTOB, JIEMCTBUE MAarHUTHOTO TOJIsI HA IPOBOJIHUK C
TOKOM, 3JICKTPOMAarHUTHas MHAYKIMS) IO OMMCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOLIUX AaHHOE (prU3HUECKOE SBICHUE;

J pacrio3HaBaTh IPOSBICHUE HM3YYEHHBIX (U3MYECKUX SBICHHH B OKpYKaIOLIeM
MHUpE, B TOM uucie (HU3UYECKUE SBJICHUS B MPUPOJAE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHUS B NIPUPOJE, KPUCTAJUIBI B Ipupone, msiydeHue CoJiHLA, 3amMep3aHue
BOJI0OEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHETa, 3JEKTPUUECKUE SIBICHUS B
aTMocdepe, 2JIEeKTPHUUECTBO >KHUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMiu, Apeiid MoirocoB,
pOJIb MarHUTHOTO MOJIA JUId JXKU3HU Ha 3eMile, NMOJSPHOE CHUSHHE, NPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3ajjauy B y4eOHYIO0, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHU;

J ONMCBHIBATh M3YYEHHBbIE CBONCTBA Tel W (U3MUYECKHE SBJICHUS, HCIOJb3Ys
¢u3nyeckrue BEIWYMHBI (TeMIleparypa, BHYTPEHHSS SHEPIus, KOJUYECTBO TEIUIOTHI, YAeTbHas
TEMIOEMKOCTh BEIECTBA, yJeNbHas TEIUIOTa IJIABJICHUS, y/IelbHas TelIoTa napooOpa3oBaHus,
yJelbHas TEIJI0Ta CrOpPaHUs TOIUIMBA, KOA(M(UIIMEHT MOJIE3HOTO NeHCTBUS TEIJIOBOM MAIIMHBI,
OTHOCHUTENIbHAS BIAXHOCTb BO31yXa, OJJIEKTPUUYECKUH 3apsi, CHJAa TOKa, JJIEKTPUYECKOE
HanpsDKeHHUEe, CONPOTUBIICHUE IPOBOJHUKA, YIACIBHOE CONMPOTHBICHHE BEIECTBa, paboTa U
MOIITHOCTh AJIEKTPUYECKOTO TOKA), MPU ONUCAHUU MPABHIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
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UCTOJIb3yEMbIX BEIMYNH, 0003HAYCHUS U €AMHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIWYMHY C JPYTUMH BEIWYMHAMH, CTPOHUTH TpaduKu
M3YyUEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIMUNH;

J XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOLECCHI, HCIIOJB3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUUECKON TEOpUH CTPOEHHUS BEUIECTBA, MPUHIUI
CYIEPIIO3HIINY T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsa, 3akoH Oma s
ydacTka Lemnu, 3akoH Jlxoynsa—JleHua, 3aKkoH coxpaHeHMs S3HEPTUH, IPU ITOM J]aBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aITCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

. OOBSICHATH (PU3MYECKHE MPOIECCH U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-CIIEACTBEHHbIE CBS3H,
CTpOUTh OOBACHEHHWE M3 1—2 JIOrMyYecKux IIaroB ¢ OMOpod Ha 1—2 H3y4yeHHBIX CBOWCTBA
(bu3nyecKux SBJIECHUH, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

. pemath pacuéTHble 3aqauyud B 2—3 JEHCTBUS, MCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBS3BIBAIOIIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3aJauyd 3allMChIBaTh
KpaTKO€ YCJIOBHE, BBISBJISTh HEJOCTATOK JAHHBIX JJISl PELIEHUs 3ajJaud, BbIOMpaTh 3aKOHBI U
(dbopMyibl, HEoOXoaUMBIE IJisi €€ pelIeHUs, MPOBOAUTH PACUETHl M CPaBHUBAThH IOTYYEHHOE
3HaueHUe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMH;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIN (DU3HUECKUX
METO/IOB, HCIIOJIb3YySl OIMCaHHE WCCIEOBaHMs, BBIAEIATh IPOBEPSIEMOE MPENAIOJIOKEHNUE,
OIICHUBATh MPABUIILHOCTH MOPSIIKA MPOBEIEHUS UCCIIEOBAHMUSI, IEJIaTh BBIBO/IBI,

J [IPOBOJUTH OMBITHI 0 HAOIIOAECHUIO (DU3MUECKUX SBIECHUH HIM (PU3NYECKUX
CBOMCTB TeNl (KanmWUIApHbIE SIBJIECHUS, 3aBUCHUMOCTh [aBJIEHUS BO3/lyXa OT €ro o0béMa,
TEeMIepaTypbl, CKOPOCTH IIpollecca OCTBIBAHMS W HAarpeBaHus IpU M3JIyYCHHH OT IBeTa
U3IyYaole (moriomaroniei) MoBEepXHOCTH, CKOPOCTh MCIApPEHUs BOJbl OT TEMIEpaTypbl
AKHUJIKOCTH U IUIOIIAAN €€ MOBEPXHOCTH, SIEKTPU3ALUSA Tl M B3aUMOJEHCTBUE IEKTPUUYECKUX
3aps/ioB, B3aMMOJEHCTBHE IIOCTOSHHBIX MAarHUTOB, BHU3YyalM3allisd MarHUTHBIX MOJEH
IIOCTOSIHHBIX MArHUTOB, JEMCTBHS MAarHUTHOTO IIOJII Ha HPOBOJHMK C TOKOM, CBOMCTBa
3JIEKTPOMArHuTa, CBOWCTBA  3JEKTPOJBUIATENl  IIOCTOSIHHOTO  TOKa):  (OpPMYJIUpPOBATh
IIPOBEpsSEMbIE TMPEAINOJIOKEHHs, COOMpaTh YCTAHOBKY M3 HPEIJIOKEHHOIO 000pyIOBaHMS,
OIUCBIBATH XOJ1 OTBITAa U POPMYIUPOBATH BBIBOJIBL;

. BBINOJIHATh TPSAMBIE HU3MEPEHUS TEMIEpPaTypbl, OTHOCUTEIBHON BIJIAXHOCTH
BO3/lyXa, CWJIbI TOKA, HAIPSDKEHMsI C HCIOJIb30BAaHMEM AaHAJIOrOBBIX HPUOOPOB M JIaTUUKOB
(Gu3MYeCcKUX BEJIUYMH, CPAaBHUBATh PE3YyJbTaThl MU3MEPEHUN C Y4ETOM 3aJaHHOM aOCOJIOTHOM
MOTPELIHOCTH;

J IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (pr3HUecKOl BEIUYHHBI OT JPYroi
C HCIIOJIb30BaHUEM IMPSMBIX HM3MEPEHUH (3aBUCHUMOCTb COMPOTUBJICHUS MPOBOJHHUKA OT €ro
JUIMHBI, TUIOILAAN MOMEPEYHOr0 CEYEHUS U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOHMKA,
CWJIBI TOKa, HWAYIIErOo Yepe3 IPOBOJAHMK, OT HANpPSDKEHHS HA IPOBOJHUKE, HCCIEIOBAHHUE
MOCIEIOBATEIbHOTO W MAapajuleIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IJIAHMPOBATH
HCClIeIoBaHNE, COOMpaTh YCTAHOBKY M BBIIOJHATh U3MEPEHUS, CIeays MPEeAIoKEHHOMY IJIaHy,
(buKCHpOBaTh pPE3yJAbTaThl IOJYYEHHOM 3aBUCHMMOCTH B BUZIE TaONMIl M TpaduKOB, JeNaTh
BBIBOJIBI 110 PE3YJIBTATaM MCCIIEOBaHMS;

J NPOBOJUTH  KOCBEHHBbIE  U3MEpeHus  (U3MYeCKuX BeIMuuH  (yAenbHas
TEMIOEMKOCTh BEIIECTBA, CONPOTHUBIICHUE MPOBOJHHMKA, pabOTa M MOIIHOCTH 3JIEKTPUYECKOTO
TOKa): IUIAHUPOBaTb M3MEPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIeAys
MIPEVI0KEHHOW NHCTPYKLMH, ¥ BBIYUCIIATh 3HAUYEHUE BEJTMUHHBI;

o coOyoaTh TpaBHUa TEXHUKU O€30MacHOCTH MpH paboTre ¢ JabopaTOPHBIM
obopynoBaHueMm;
° XapaKTCPpU30BaTh MPUHIUIILL HeﬁCTBHH HU3YUCHHBIX HpI/I60p0B U TCEXHUYCCKUX

YCTPOMCTB C OMOPOM HAa MX OMHMCAHUS (B TOM YHUCIE: CUCTEMAa OTOIUICHUS JOMOB, THTPOMETP,
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nmapoBasi ~ TypOWMHA,  aMImepMeTp,  BOJBTMETP,  CYETYMK  BJICKTPUYECKOH  SHEpruw,
JIEKTPOOCBETUTENbHBIE  IPUOOPHI, HarpeBaTelbHbIE  AJIEKTPONPUOOpbl  (IIpUMEpHI),
JIEKTPUYECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIaTENb IOCTOSHHOIO TOKA),
UCTOJNB3ysl 3HAHWS O CBOWCTBAX (DU3MYECKUX SBICHUA U HEOOXOIUMbIE (HU3UUECKUE
3aKOHOMEPHOCTH;

. pacrno3HaBaTh IIPOCTbIE TEXHUUECKHUE YCTPONCTBA U U3MEPUTENIbHBIE TPUOOPHI 110
CXeMaM M CXEMaTU4YHbIM pUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CrOpaHMsl, 3JEKTPOCKOI, PEOCTar), COCTABIATH CXEMBI
ANIEKTPUYECKUX LEeNeil ¢ MOCIeNOBaTeIbHBIM U TNapalieIbHbIM COEIMHEHHEM 3JIEMEHTOB,
paznuyas ycaoBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX 1IEeTIEH;

. MPUBOJIUTh NpPUMEPHl (HAXOOUTh HHPOPMAIMIO O MPUMEPAx) MPaKTUYECKOTO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEJIHEBHOM XHU3HU JUIsl oOecrieueHus: 6€301macHOCTH
npu oOpaleHuu ¢ MNpUOOpaMM M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAaHEHUS 3/I0pOBbS U
cOOII0IGHNS HOPM SKOJIOTMYECKOTO TIOBE/IEHUS B OKpYXKaIOUIei cpene;

J OCYILIECTBIIATh MOUCK MH(pOpMaLUU PU3nYecKoro cojepxanus B MHrepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW U MYTEM CpPaBHEHUS JIOMOJHUTENbHBIX HCTOYHHMKOB BBIJIEISTH
nH(pOpPMaLIHIO, KOTOpas ABJSETCS MPOTUBOPEUNBOM UM MOXKET ObITh HEJJOCTOBEPHOM;

. WCIIOJIb30BAaTh TPH BBIMOJHEHUHM Y4YEOHBIX 3aJaHUil Hay4YHO--IOMYJISPHYIO
JTUTEepaTypy (PHU3NYECKOTO COJEp)KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl ceTu HHTepHer,
BIIaJeTh MpUEMAMH KOHCIIEKTUPOBAHMUS TEKCTa, NpeoOpa3oBaHus HHGOpPMalUU U3 OJHOM
3HAKOBOU CHUCTEMBI B IPYTYIO;

) CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIC M KPAaTKUE YCTHBIE cOOOIIeHus, 00001Ias
MHGOPMALIHMIO U3 HECKOJIBKMX MCTOUYHUKOB (PM3UYECKOTO COAEPIKAaHUs, B TOM UHUCIIE IMyOIUYHO
NPECTaBIATh PE3YNbTaThl NPOCKTHOM MM HCCIEN0BATENbCKOM JEATENbHOCTH, NPH 3TOM
IPaMOTHO HCIOJb30BATh HM3Y4YEHHBIH NOHATUIHBIN ammapaT Kypca (HU3UKH, CONPOBOXIATh
BBICTYIIJICHUE TIPE3EHTalUEH;

. IIpY BBIIIOJHEHUU YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (U3MUECKUX MPOLIECCOB
pacrpenesaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABIECHHBIMH 3aJjadyaMH, CIEIUTh 32
BBITMIOJIHEHUEM IUIaHa JEHCTBUHA M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBATb COOCTBEHHBIM
BKJIaJl B JIEATEIBHOCTh TPYIIIbI, BHICTPAaUBaTh KOMMYHUKAaTMBHOE B3aWMOJIEHCTBHE, MPOSIBIIAA
TOTOBHOCTb Pa3periarh KOHQIUKTHI.

K xoH1y oOyueHus B 9 Kjacce mpeJMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTb y OOyUAIOIUXCS YMEHUI:

J UCIOJIb30BaTh MOHATHUS: CHUCT€Ma OTCYETa, MaTepuaibHas TOYKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXAHWYECKOI'o JBIKEHHUs, negopmanus (yrnpyras, IiacTU4deckas), TPeHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M HEpPErpy3kH, LEHTP TSHKECTH, aOCOJIOTHO
TBEPJI0€ TEJI0, LEHTP TSHKECTH TBEPJOIO Tella, paBHOBECHE, MEXaHUUECKUE KOJIOAHUs U BOJIHBI,
3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPHI MUCIYCKaHUS U TOIJIOLIeHMs, anbda-, OeTa- u
raMMa-u3JIy4eHUsi, U30TOIIb, SAepHAs SHEPIreTHKA;

J pa3nnyath sSBJICHUS (PaBHOMEPHOE U HEpaBHOMEPHOE MPSIMOJIMHEITHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJMHENHHOE JBI)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE [BIDKEHHUE, KojeOaTeabHoe
JBIDKEHUE (3aTyXalollMe M BBIHYXKICHHBIE KOJieOaHUs), pPE30HAHC, BOJIHOBOE JIBHKEHHE,
OTpaXXCHHE 3BYKa, NPSIMOJMHENHOE pacCHpOCTPAHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA,
MOJIHOE€ BHYTPEHHEE OTpakK€HHE CBEeTa, pPasJioKeHHe OeNoro cBera B CHEKTP M CIOXKEHHE
CIEKTPAJIBHBIX ILIBETOB, AMCIEPCUS CBETA, €CTECTBEHHAs DPaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JIMHENYaTOro CIEKTpa W3JIY4YEHHs) IO ONUCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (pU3HUECKOe SIBICHUE;
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J pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (U3NYECKUX SBICHHH B OKPYKAIOLIEM
Mupe (B TOM yuciie PU3NYECKUe SBICHUS B MPUPOJIC: MPUIMBHI U OTJIMBBI, JTBUKCHHE TUIAHET
ConHe4yHOM CHUCTEMBbl, PEAKTHUBHOE JBWKEHUE IMKUBBIX OpPraHU3MOB, BOCHPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPACEHUE, CEMCMMUYECKHUE BOJHBI, LIYHAMM, 3XO, LIBETA TEJ, ONTUYECKUE
SBJIIEHUS B NpUpoJe, OHOJIOTHMYECKOe JIEHCTBUE BUAMMOIO, YIbTPa(UOIETOBOTO H
PEHTI€HOBCKOTO M3Iy4eHUHN, €CTECTBEHHBIM pPAaJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4H,
PaIMOaKTUBHOE M3IyYeHUE MPUPOIHBIX MUHEPAJIOB, IEHCTBHE PAJMOAKTHUBHBIX H3Ty4eHUU Ha
OpraHM3M 4eJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3aJady B Y4eOHYIO, BBLACIATH
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUYECKHX SBICHUMH;

o ONMCHIBaTh M3y4YEHHbIE CBOMCTBA Tl M (PU3MUECKHUE SBICHUS, HCIOJIb3YS
(dbu3UYecKue BETUYUHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTh TeJla IIPH HEPAaBHOMEPHOM JBUKEHUH,
YCKOpEHHUE, IMepeMeIleHNe, MyTh, YIJ0Bas CKOpPOCTb, CHJIAa TPEHHs, Cuja YIPYrocTH, CHIIa
TSYKECTH, YCKOpEHHE CBOOOJHOIO MAaJCHUs, BeC Tela, HMIYJIbC Tela, HMIIYJIbC CHIIbI,
MexaHuyeckas paboTa M MOIIHOCTh, NOTEHLHUANbHAas OJHEPrusi Teja, MOJHATOTO HaJ
MOBEPXHOCTHIO 3€MJIM, TOTCHIMAJIbHAS JHEPTUs CKATOW TPYKUHBI, KMHETUYECKas SHEPTus,
MOJIHAs MEXaHU4YecKas SHEepPTusl, Iepruo/1 U 4acToTa KoJieOaHUM, AJTMHA BOJIHBI, TPOMKOCTB 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETa, NMOKa3aTeab MPETOMIICHUS CPefibl), IPU OMHUCAHUU MPABUIIBHO
TPaKTOBAaTh (PU3MUECKHUI CMBICI UCIIOJIH3YEMbIX BETUYNH, 0003HAYCHHS M €IUHUIIBI (PU3UIECKUX
BEJIMYWH, HAXOAWTH (POPMYJIBI, CBS3BIBAIOIINE MAHHYIO (PU3UYECKYIO BEIWYUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTH IPAPHUKN U3yICHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIIMYNH;

o XapaKTepU30BaTh CBOICTBa Tel, (GU3WYECKUE SIBICHUS WU TMPOLECCHI, UCIONb3Ys
3aKOH COXPAHEHUS HHEPruH, 3aKOH BCEMUPHOTO TATOTEHHUS, MPUHIUI CYINEpPHO3ULIUU CHII,
MPUHIIUI OTHOCUTENbHOCTH ["anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsl UMITYJIbCa, 3aKOHbI
OTpaXKeHUsI U MPEJIOMIICHUSI CBETa, 3aKOHBI COXPaHEHUs 3apsAJ0BOTO M MAacCOBOTO 4HCEN MPHU
SJIEPHBIX PEAKIUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTeMaTH4eCKOe BhIPAKECHUE;

o 0O0BACHATH (PU3HUECKUE MPOIIECChl U CBOICTBA Tel, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISABIATh MNPUYUHHO--CIIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTUYECKHUX IIIaroB ¢ OMOPOM Ha 2—3 M3YYCHHBIX CBOMCTBA
(buznueckux ABJIeHUH, (PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

o pemate pacy€THble 3a7a4yd (ONMUparoIIMecs Ha CUCTeMy U3 2—3 ypaBHEHHI),
UCIOJIb3YS 3aKOHBI U (POpMyIibI, CBSI3bIBaIOIINE (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHAJINU3a
yCIIOBUSL 3a/laydl 3allMChIBAaTh KPAaTKOE YCIOBHE, BBISBIATH HEAOCTAIOMIME WM W30BITOYHBIE
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJbl, HEOOXOAUMBIE AJSl PELICHHs, TPOBOAUTH PAcUEThl U
OIICHUBATh PEATTMCTUYHOCTDH MMOJTYYEHHOTO 3HaYeHUS (PU3NUECKON BEIMUNHBI,

. pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (HU3HUECKUX
METOJ/IOB, HCIIOJIb3Yysl OINUCAHHE UCCIEIOBaHMs, BBIICIATH IPOBEPSEMOE MPEAINOJIOKEHNUE,
OIICHUBATh  MPABWIBHOCTh TOpSAKAa TMPOBEACHUS  HCCIENOBaHUS, JeJaThb  BBIBOJBI,
HMHTEPIPETUPOBATH PE3yNbTaThl HAOMIOIEHUH U OTBITOB;

. IPOBOAMUTH OTBITHI TO HAOMIOJCHHUIO (PU3UYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3y4eHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUS SHEPTUH, 3aBUCHMOCTD
neproja KoieOaHUM MPYKHMHHOTO MasTHHKa OT MacChl Tpy3a U KECTKOCTH NPYKUHBI WU
HE3aBHCHUMOCTh OT aMIUIUTY/Abl MallbIX KOJeOaHW, MPSMOIMHEIHOE paclpoCTpaHEHUE CBETA,
pasnoxxeHue Oenoro cBera B CIEKTp, U3yYEHHE CBOMCTB M300pa)keHHs B IUIOCKOM 3€pKaje U
CBOMCTB M300pakeHuUs IpeIMeTa B COOMpAIOIel IMH3€e, HaOI0IeHUE CIUTONIHBIX U IMHEHYaThIX
CIEKTPOB M3JIYYEHHs): CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa
000pyIOBaHUs, OMMUCHIBATH XOJI OTIBITA U €r0 Pe3yIbTaThl, (GOPMYIHUPOBATH BHIBOJIBI;

o MIPOBOJIUTH MPU HEOOXOJAUMOCTHU CEPUIO MPSIMbIX U3MEPEHUH, OTIpeNieNss cpeiHee
3HaUEHUE U3MEPSEMOI BeTHMYUHBI ((POKYCHOE PacCTOSIHUE COOMpArOIIeid JINH3bI), 000CHOBHIBATh
BBIOOP croco0a n3MepeHust (M3MEPUTENHLHOTO MPUoopa);
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o NPOBOJUTH  HUCCIICOBAaHHE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYHH  C
HCII0JIb30BAHUEM IIPSAMBIX U3MEPEHUM (3aBUCHUMOCTh ITyTH OT BPEMEHM NPU PAaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HaudalbHOM CKOpPOCTH, Nepuoja KOJIeOaHWH MaTeMaTH4ecKOro MasiTHUKAa OT
JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPa)XEHMsI CBETa OT yIJla NaJEHUs M yrjia IpeJoMIICHUs OT
yria maAeHus): IJIAaHUPOBAaTh HCCIENOBAaHME, CAaMOCTOSITENBHO COOMpaTh YCTAaHOBKY,
(bUKCHPOBATh PE3YNIbTAThl MOJTYUYEHHOW 3aBUCUMOCTH (DPU3NYECKUX BEIMYUH B BUAC TaONHIl U
rpaduKOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATaM HCCIICAOBaHUS;

. IPOBOJUTH KOCBEHHBIE M3MEPEHHS (DM3MYECKHX BEIUYMH (CpPEeIHssT CKOPOCTh H
YCKOpEHUE Tejla IpU PABHOYCKOPEHHOM JIBJKEHUHM, YCKOPEHHE CBOOOJHOIO NaJCHUS,
KECTKOCTh MPYKUHBI, KOIPPUIMEHT TPEHUSI CKOJIbKEHUS, MEXaHU4ecKasi padoTa U MOIHOCTb,
4yacToTa M MepuoJi KojaebaHuii MaTeMaTHUeCKOTrO M MPY>KUHHOTO MasiTHUKOB, ONTHYECKasl CHUiia
coOuparomieid  JIMH3bI, PAJAMOAKTUBHBIN  (OH): IUTAHMpPOBaTb HU3MEpPEHHs, coOuparhb
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHMS], CIEAYS NPEI0KEHHON HHCTPYKIUHY,
BBIYMCIISATh 3HAYEHUE BEJIMYMHBI U aHAIM3UPOBAThH NOJYyUEHHBIE PE3YIbTAThl C YUETOM 3aJJaHHOMN
MIOTPEIIHOCTH U3MEPEHU;

. coOnroAaTh MpaBWiia TEXHUKH OE30MacHOCTH MpU paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;
° pasinvdaTtb OCHOBHBIC IMPU3HAKN HN3YYCHHBIX (bI/I?.I/I‘-IeCKI/IX MOJIGJ'ICI\/'IZ

MaTepuaibHas TOUYKa, aOCOTIOTHO TBEPOE TE0, TOUYCUHBI HCTOYHHUK CBETA, JIy4, TOHKAs JTMH3A,
TUTaHETapHasi MOJIEh aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI7Ipa;

o XapaKTepU30BaTh MPHUHIUIBI JICUCTBUS M3YyYCHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOWCTB C ONOpPOM HAa HMX OMHUCAHUsA (B TOM YHCIE: CHHIOMETP, NATYUKU TIOJOKCHUS,
paccTosiHUSI W YCKOPEHHWs, pakeTa, 93X0JOT, OYKH, IEpPHCKON, (QoToanmapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOI, MO3MMETp, Kamepa BuibcoHa), MCHOJB3ys 3HAHHS O CBOMCTBax
(bu3UYeCKuX SIBICHUN U HEOOX0IMMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

o WCTIONb30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKH W3yYCHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKHUX MPOIIECCOB NPU PEIICHUU Y4eOHO--
MPAKTUYECKUX 3a]1a4, ONTHUYECKUE CXEMBI ISl TOCTPOCHUST M300paKEHUI B TUIOCKOM 3epKaje U
coOMparoIIe JIMH3e;

o NPUBOJIUTh TIPUMEPHI (HAXOMUTh HMHMOPMAIMIO O TMPUMEpax) MPAKTHUYECKOTO
UCTIOJIb30BaHUsl (DU3NYCCKUX 3HAHWI B TIOBCEJHEBHOW >KU3HU JIsi oOecriedeHns: 0€30acHOCTH
npu oOpamieHHd ¢ NpUOOpaMH M TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHS 3II0POBbS W
COOJIFOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpejie;

o OCYIIECTBIISATh MOUCK MH(pOpMalmu (U3NIECKOro cojlepxanus B MHTepHere,
CaMOCTOSITEJIBHO ~ (OPMYJIUPYST  MOWCKOBBIM  3ampoc, HAXOMUTh IYTH  OIPEICIICHUS
JOCTOBEPHOCTH TOJYYEHHOW MH(POPMALIMU Ha OCHOBE MMEIOLIUXCS 3HAHUN W JIOTIOJTHUTEIBHBIX
HUCTOYHUKOB;

o UCIIONIb30BaTh TMPHU BBIMOJIHEHUH YUYEOHBIX 3aJaHUN HaydYHO--TIOMYJISPHYIO
TUTEpaTypy (PU3NYECKOTO COJEpKaHHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceTu HHTepHer,
BIIaJIeTh MpUEMAMHU KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHGOPMALMM U3 OJHOM
3HAKOBOW CHUCTEMBI B APYTYIO;

o co3ZaBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE
nH(OPMAILIUY U3 HECKOJIBKHX UCTOYHUKOB (PH3UYECKOTO COJEPKaHUs, MYOIUYHO MPEICTABIITh
pe3ynbTaThl TPOEKTHON WM UCCIENOBATENbCKON NEATENbHOCTH, TPU D3TOM TI'PaMOTHO
MCIO0JIb30BaTh U3YYCHHBIN MOHITHIHBIN anmapaTt u3y4aeMoro paszziena (U3MKU U COMPOBOXKIAThH
BBICTYIUICHHE TIPE3EHTAINEH ¢ y4ETOM OCOOEHHOCTEHN ayIUTOPHH CBEPCTHHUKOB.

3. TemaTHueckoe INIAHUPOBAHHUE C YYCTOM paﬁoqeﬁ nporpaMmsbl BOCIIUTAHHUSA
C YKazaHHMEM KOJINIECTBA YaC0B, OTBOAMMBIX HaA U3yYCHHUE Ka)l(I[Oﬁ TEMbI.
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7 KJIACC
N KonmyecTBo yacoB DNEeKTPOHHBI
" | HaumenoBanue Moayib ¢
[Ipaktn .
pas3zienoB U TeM KonTtpo BocruTaTenpHol | (IH(ppoBBIE)
n/ Bcero Yyeckue
HpOrpaMMbl JbHBIE pOrpaMMbl obpa3oBareib
| paboThI .
paboTsl «IxonapHBII HBIC PECYPCHI
YPOK»
Paszges 1. ®usuka u e€ posib B NO3HAHUYU OKPYXKAKILEr0 MUpa
Pois
bubnuoreka
Dusuxa - HayKa o OTEYECTBEHHBIX 110K
1.1 2 1 YUEHBIX B
MIPUPOJIE. https://m.edsoo.r
CTAHOBJIEHUH u/7F416194
HayKH1 (U3UKU.
bubnuoreka
19 dusznyeckue ) L 1IOK
BEITMUMHEI. https://m.edsoo.r
u/7f416194
bubnuoreka
EcrecTBeHHOHAYUYHBIH LIOK
1.3 2 1
METOJ TO3HAHUS. https://m.edsoo.r
u/7f416194
Hroro mo pazgeny 6
Pa3zpnes 2. [lepBoHayanbHble CBeJIeHUS 0 CTPOEHUH BellleCTBA
bubnuoreka
OK
2.1 CtpoeHue Belle 1 .

TPOCHHE peecTsa https://m.edsoo.r
u/7f416194
bubnuoreka

JIBH>KEeHHE U
o LHOK
2.2 B3auMOJEICTBIE 2
https://m.edsoo.r
YaCTHII BEIIECTBA u/7f416194
bubnuoreka
ArperatHbie HOK
2.3 2 1
COCTOSIHHUS BEIlleCTBa https://m.edsoo.r
u/7f416194
Hroro no pazgeny 5
Pa3znea 3. /IBuskeHue U B3auMojieiicTBue Tej
Bbubnnoreka
MexaHnunueckoe [HOK
3.1 3 1
JIBUKCHUE https://m.edsoo
ru/7f416194
HNuepuus, macca, JleHp bubnuoreka
3.2 4 1
IIOTHOCTD 3alllUTHUKA HOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

24

OTCUYCCTBA.

https://m.edsoo
.ru/7f416194

3.3

Cwuia. Bunsr cun

14

bubauorexa
HOK

https://m.edsoo
.ru/7f416194

Hroro no pazneny

21

Pa3nen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB

[asnenue. [lepenaua BcemupHsblii Bubimoreka
41 JABJIEHUS TBEPIBIMHU 3 neHb aBuanu ¥ | [JOK
' TeJIaMHU, KUJIKOCTIMHU KOCMOHABTUKHU. | https://m.edsoo.r
M razamMu u/7f416194
bubnuoreka
OK
4.2 5 1
JlaBienHe KuKoCTH https://m.edsoo.r
u/7f416194
bubnuoreka
AtMmocdepHoe [HOK
4.3 6
JIaBJIICHUE https://m.edsoo.r
u/7f416194
. bubnuoreka
JleicTBUE XUAKOCTH 1
4.4 | ra3a Ha IOTPYXEHHOE 7 1 3 HOK
10 https://m.edsoo.r
B X Tl u/7f416194
Hroro mo pazgeny 21
Pa3znesa 5. PaboTa u MOIIHOCTB. JHeprust
bubnuoreka
OK
5.1 | Pa6 3 1 1
aboTa i MOTIHOCTD https://m.edsoo.r
u/7f416194
Jenb 3emum. bubnuoTeka
5.2 | IlpocThie MEXaHU3MBI 5 1 HOK
https://m.edsoo.r
u/7f416194
bubnuoreka
53 Mexannueckas 4 1 1 1IOK
SHEprus https://m.edso0.r
u/7f416194
Hroro no paszneny 12
PeszepBHOe Bpemst 3
OBILEE KOJIMYECTBO 68 5 12
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUIIACC
HanMeHoBa KonnuaectBo yacos
Ne e o ] Moyib ONEeKTPOHHBIE
pasnenos u % § BOCHHUTATEIbHON (uncpossie)
L 5 o HPOrpPAMMBI 00pasoBarenbHbIe
I o= o . ecypchl
pOrpaMMbI g = é % e «UIKoBHBIN pecyp
Q o o o
[aa) N a E o ypOK»
Paznen 1. TenyioBble sIBJIEHUS
Crpoenue u bubnuorexa [JOK
1.1 CBOIiCTBa 7 https://m.edsoo.ru/7
BEIIeCTBAa f4181ce
TemmoBeIe bubnuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7
HpOHECeHt f4181ce
Hroro mo pazueny 28

Pa3nen 2. DiekTpuyeckne U MArHUTHDIE SIBJI€HUS

DJeKTpuye YPOK, TMOCBAILICHHBIN
CKHe «OKOIOTHUS u
3apsibl. SHEPTrocOepeKCHUE Bubnuoreka IIOK
2.1 | 3apsoKeHHBI 7 1 (14 oxTs0ps1) https://m.edsoo.ru/7
€ Tena U ux f4181ce
B3auMOEH
CTBUE
IlocTrostTHHBI Ypok, NOCBAIICHHBIN
u Jenn Poccuiickoit Brbmiorexa LJOK
2.2 I 20 1 7 wayki (9 despans) https://m.edsoo.ru/7
~ f4181ce
KUK TOK
MarHITHEL bubmuoreka [JOK
2.3 S 6 1 15 https://m.edsoo.ru/7
f4181ce
JleHp mamMsTu
MOTHOIINX B
paaraliMOHHBIX
3neKTp0Ma aBapusIx U Bubnuoteka HOK
2.4 | rHuTHas 4 KaTacTpodax. https://m.edsoo.ru/7
WHTYKIIHS ABapus Ha f4181ce
YepHOOBLIbCKON
aTOMHOM
ANEKTPOCTAHIINHI
Htoro no 37

paszzaeny



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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PesepBHOE Bpems 3
OBILEE
KOJIMYECTBO
YACOB 10 68 3 145
I[TPOTPAMME
9 KJIACC
KonnuecTBo yacos DJIEeKTPOHHBIE
HaumenoBanue
Ne - (uudpoBsbie)
pasjesioB U TeEM 5 - | B —
n/m ° 2. A |E o) 00pa3zoBaTeNbHbIC
MPOTPAMMEI © okt 225
8 Z2¢g & 29 pecypcrl
s Zz 38 F8 &
Pasznes 1. Mexannyeckue siBJIeHUs
YPOK,
MTOCBSIICHHBIN
MexaHnueckoe «IAronorus  wu | buommoreka [JOK
1.1 | nBrxeHME U CIOCOOBI 10 1 SHeprocGepexe https://m.edsoo.ru/7
€ro OIMCaHusd HHUE» (14 fdladab
OKTSI0pA)
Vpok,
IOCBSAIIEHHBIN
JleHb bu6mmoreka [IOK
1.2 | B3aumogeiictaue Ten 20 1 3 PoCCHICKOM https://m.edso0.ru/7
deBpas)
bu6mmoreka [JOK
1.3 | 3akoHBI cOXpaHEHUS 10 3 https://m.edsoo.ru/7
f41a4a6
Utoro no pazneny 40

Pazpgen 2. Mexann4ueckue K0JIe0aHUA U BOJHBI

MexaHu4ueckue Bubmzorexa HOK

2.1 coneams 7 3 https://m.edsoo.ru/7
f41a4a6

Mexannueckue Eubmiorexa TOK

2.2 3 8 1 3 https://m.edsoo.ru/7
BOJIHBI. 3BYK f41a436

Hroro no paszneny 15

Pa3nen 3. DiieKTpOMArHMTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI

3.1

3J'ICKTpOMaFHI/ITHOC
II0JIE U
QJICKTPOMArHUTHBIC

bu6mmoreka [JOK
https://m.edsoo.ru/7
f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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BOJIHBI
Wroro mo pazneny 6
Pasznen 4. CBeToBbIE IBJICHHSI
3aKOHBI bubmmoreka [{OK
4.1 | pacnpocTpaHeHUs 6 2 https://m.edsoo.ru/7
CBeTa f41a4a6
JIuH3b1 1 bu6mmorexa [{OK
4.2 | omnTUYECKHE 6 3 https://m.edsoo.ru/7
pruOOPHI f4lada6
Paznoxenue 6emoro bubmorexa [TOK
4.3 3 2 https://m.edsoo.ru/7
CBETa B CIICKTP f41a426
Hroro mo pazgeny 15
Paznen 5. KBanToBbI€E sIBJIEHUSA
Hcnyckanue u bubnuoreka [IOK
5.1 | morjomenue cBeta 4 1 https://m.edsoo.ru/7
aTOMOM f4ladab
CtpoeHue aToOMHOTO bubmorexa HOK
5.2 . 6 1 https://m.edsoo.ru/7
sap f4la4ab
bu6mmoreka [IOK
5.3 | SnepHble peakuu 7 1 1 https://m.edsoo.ru/7
f4la4a6
Hroro mo pazgeny 17

Pa3znes 6. [loBTOpuTe 1bHO-00001IaK0 M MOLYJIb

[ToBTOpEHUE 1
0GoB1LIeHIe bu6mmoreka [JOK
6.1 9 2 https://m.edsoo.ru/7f
coJiep>KaHus Kypca 412426
¢bu3uku 3a 7-9 kmacc
Utoro no pazneny 9
OBHIEE KOJIMYECTBO 102 3 27
YACOB I1O ITPOT'PAMME

Kpurepun ouneHuBaHusi y4eOHBIX AOCTHKEHHH oOy4yarommxcs no (U3MKeyCTaHABIMBAIOT
COOTBETCTBUE WHAWBUIYAIbHBIX 00pa30BaTENbHBIX JOCTHXKEHUH OOydaromMXcs IUIAHUPYEMBIM
pe3ynprataM OCBOEHHUs oOpasoBaresibHONW mporpammsl, TpeboBanusiM @OI'OC HavanpHOrO H
OCHOBHOT0 00111€r0 00pa3oBaHMsl, KOTOpPbIE MIPOMMUCHIBAIOTCS B pabounx yuyeOHbIX mporpammax.llpu
OTIpEAEICHUHN YPOBHS y4eOHBIX JOCTHKEHUIN 1o ¢bu3uke OLICHUBAETCA:
- BIIa/ICHUE TEOPETUYECKUMU 3HaHUSIMH;
- YMEHHE MHCIIONb30BaTh TEOPETUUYECKUE 3HAHMS IIPU pPELIEHUM 3aJad WM yIpaKHEHHUH
Pa3IMYHOTO THUMA (PACYETHBIX, HKCIIEPUMEHTAIBHBIX, Ka4YeCTBEHHBIX, KOMOMHUPOBAHHBIX M JIP.);
- BJIaJICHHE MPAKTUYECKUMU YMEHHUSMH U HaBBIKAMH TPU BBINOJHEHUM JAaOOPAaTOPHBIX pPadoT,
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HAOMIONEHUH M PU3MYECKOTO MPAKTUKYMa.

OTMeTKa

KpnTeplm OICHUBAHUA YCTHBIX OTBE€TOB oﬁyqamumxca

5 (OTJIMYHO) CTABUTCS, €CJIH 00YUAKOIIUIACS:

1. NOHUMAeT (PHU3MYECKYI0 CYIIHOCTh pAacCMaTpUBACMBIX SIBICHHH H
3aKOHOMEPHOCTEN;

2. yMEET MOATBEPXKIaTh 3aKOHBI U TEOPUH KOHKPETHBIMH IIPUMEpPAMH U
MIPUMEHUTH UX B HOBOM CUTYallH M TIPH BBHITIOJIHEHUH MPAKTUYECKUX 3aaHHI;

3. JTa€T TOYHOE OIPENEIIEHNE U MCTOJIKOBAHHE OCHOBHBIX MOHSATHH, 3aKOHOB,
TEOpUH, a TaKXKe MPaBUIBLHOE OIpeaesieHne (PU3NUeCKUX BEMYHMH, UX €IWHHULl U
CHoCco00B U3MEpPEHUS;

4, TEXHUYECKH TPAMOTHO BBITIONHSIET (PU3HUUYECKUE OMBITHI, YEPTEKHU, CXEMBI,
rpaduku, COMyTCTBYIOIIKME OTBETY, MPAaBUJILHO 3alKChIBAET (POPMYIbI, MOJIB3YACH
MIPUHATON CUCTEMOM YCIOBHBIX 0003HAYCHUH;

o. P OTBETE HE MOBTOPSET JIOCIOBHO TEKCT y4eOHHKa, a yMEeT 0ToOparhb
IJ1aBHOE, 0OHAPYKUBAET CaMOCTOSTEIbHOCTh U apryMEHTUPOBAHHOCTD CYXK/IEHUH,
yYMEET YCTaHOBUTH CBSA3b MEXK]y U3ydaeMbIM M paHee W3y4YE€HHBIM MaTepHaIOM IO
Kypcy OU3MKH, a TakKe C MaTepualioM, YCBOCHHBIM MpPU H3YUYEHUU APYrUX
CMEXHBIX MPEIMETOB;

6. YMEET MOJKPEIUTh OTBET HECIOKHBIMH IEMOHCTPAI[HOHHBIMH OIBITAMU;

7. yMEeT JieJaTh aHalinu3, 000OIIEeHNs U COOCTBEHHBIE BBIBOJIBI 10 JAHHOMY
BOIIPOCY;

8. YMEET CaMOCTOSITeIbHO W  pPAlMOHAIBLHO paboTarh C  y4eOHUKOM,

JIOTIOJITHUTEIILHON JIMTEPATYypOU 1 CIIPaBOYHUKAMMU.

4 (X0po1I0) CTABHUTCS, €CJIU 00yYAIOINIACS:

- MPOSIBIISIET 3HAHWUS W TOHWMAaHWE OCHOBHBIX IIOJIOKCHHUH (3aKOHOB,
MOHATHH, (HOPMYII, TEOPHUIA);

- NOSICHSICT ~ SIBJICHHS,  CAMOCTOSITEJIbHO ~ WCHPABISET  JIOMYIICHHBIC
HETOYHOCTH;

- JaeT OTBET 03 UCIIOJIb30BaHMsI COOCTBEHHOTO TUIaHA, HOBBIX TPUMEPOB;

- HE MOYKET IPUMEHSTh 3HaHUSI B HOBOW CUTYaIlHH,

- HE HCIIONB3YeT CBSA3CH C paHee WU3YyYCHHBIM MaTepHaliOM U MaTepUAJIOM,
YCBOGHHBIM IIPU MU3YUEHHUH JPYTHX IPEIMETOB;

- JOMYCTHJI OJIHY OMIMOKY WM He OoJjiee JBYX HEMOYETOB U MOXKET HX
UCIPABUTh CAMOCTOSITEIIHHO WIIU C HEOOJIBIION MMOMOIIBIO YIUTEIISL.

3 (Y1OBJIETBOPHUTEJIbHO) CTABUTCS, €CJIM 00y4aroImiics:
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oOHapyXHBaeT OTIENbHBIE MPOOeTbl B YCBOGHHM BONPOCOB Kypca (DM3UKH, HE
MPETSATCTBYIONINE NANTbHEHIIEMY YCBOCHHUIO IIPOTPAMMHOTO MaTepHala,
WCTIBITHIBACT 3aTPYAHEHUS B MPUMEHEHHM 3HAHWHA, HEOOXOIUMBIX Ul PEIICHHS
3a7a4 pa3IMYHbIX THIIOB;

He 00BSCHSET KOHKPETHBIE (DU3NYECKHE SBICHUS HA OCHOBE TEOPUH M 3aKOHOB;

3 HE MPUBOJUT KOHKPETHBIX MPUMEPOB MPAKTUIECKOTO TPUMEHEHHS TEOPHH;
BOCIIPOM3BOJUT COJEp)KaHHE TEKCTa y4eOHMKA, HO HEJOCTaTOYHO IIOHMMAeT
OT/EJbHBIE TOJIOKEHHUS, IMEIOINE BAYKHOE 3HAYCHUE B 3TOM TEKCTE;
HEIOCTAaTOYHO TOHUMAET OTACIBbHBIC TOJIOKEHHUS MPHU BOCIPOM3BEICHHH TEKCTa
yueOHUKa;

OTBEYAET HEMOJHO Ha BOTPOCHI YUUTEs, IOIYCKasi O/IHY-/BE rpyObIe OIINOKH.

2 (Heya10BJIETBOPUTEIHLHO) CTABUTCSH, €CJIH 00yYAIOIMIACS:

HC 3HACT MU HC NMOHUMACT 3HAYUTCIbHYIO WM OCHOBHYIO YaCTb MPOrpaMMHOIO
Marepuaia B IpejesiaX MoCTaBJICHHBIX BOIIPOCOB;

nMeeT cyabo chopMynpoBaHHBIE U HETIOIHbIE 3HAHMUS;

HC YMCCT IIPUMCHATH 3HaHUSA K OOBSICHEHHIO U PCHICHUIO KOHKPETHBIX BOITPOCOB
1 33/1a4 1o 00pasiy;

HC MOXCET TMPUBCCTH ONbITEI, MOATBCPXKAAOIIHUEC BOIIPOCBI KOHKPETHOI'O
M3yYeHHOTO MaTepHaa;

C TIOMOTIBIO YYUTEIISI OTBEUAET Ha BOMPOCHI, TPEOYIOINE OTBETA «JIa» MU KHET»
NPy OTBETE JIOMyCKaeT Oojiee JBYX TPYyObIX OMMOOK, KOTOPhIE HE MOXKET
WCIPABUTH JTAKE TIPU TIOMOIIH YIUTEJISI.

1 (Hey10BJIETBOPUTEIHLHO) CTABUTCS, €CJIHU 00y4aroIIUiics:

1 - HEC MOXCET OTBETUTHh HU Ha OJWH M3 IOCTABJIICHHBLIX BOIIPOCOB.

Kpurtepuu onieHUBaHUS CAMOCTOSATEIbHBIX U KOHTPOJIbHBIX padoT

OCHOBHBIM KpPUTEpHUEM OLIEHUBAHUSl YYEOHBIX JOCTIKEHHIl O0Oydarolmuxcsi SBJISETCIyMEHUE
peliaTtk 3a7a4u, CJI0KHOCTh KOTOPBIX ONpeIesieTCs:

1) KOIMYECTBOM MPAaBWIbHBIX, IIOCIEAOBAaTENbHBIX, JIOTMUYECKUX IIaroB M  OMNEpalui,
OCYIIECTBIIsIEMbIX 00yyarouumcs. TakuMu maraMu MOXXHO CUUTaTh YMEHHE:

— YACHUTH YCIIOBUE 3aa4H;

— 3aIucaTh €ro B KpaTKOM BHUJIE;

- C/IeTIaTh CXEMY UJIH PUCYHOK (IO HEOOXOIUMOCTH);

— OTIPEAENUTh, KAKNX JIAHHBIX HE XBAaTaeT B YCIOBHMM 33Jlaud, U HAWTU WX B TaOIHMIAX WU
CIPaBOYHHKAX;

— BBIPA3UTh BCE HEOOXOAMMBIE [Tl pelIeHNs BeTH4uHbl B equHuax CU;

— COCTaBUTH (B MPOCTHIX CIIy4asx BbIOpaTh) GopMynny A HAXOXKIACHHUS HCKOMOMN BEIUYUHBL;

— BBITIOTHUTH MaTeMaTU4YeCKue ACHCTBUS U OTIepaIluiy;

— BBIYHMCIUTH 3HAUEHUSI HEM3BECTHBIX BEIUYMH;

— aHAJIM3UPOBATh U CTPOUTH TpaduKu;

- MOJIB30BaThCSl METOJIOM pa3MEpHOCTEH sl IPOBEPKH MPABUIBHOCTH PEIICHUS 3a/1a4H;

— OIICHUTD TIOJyYSHHBIN PE3YNbTAT U €ro pealbHOCTh;

2) paloHaIbHOCTH BEIOPAHHOTO CrIoco0a pelieHus;

3) Tuna 3aaaun (KOMOMHHPOBaHHAsS), TUIIOBAs (TI0 AITOPUTMY).
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Or
Me
TK Kpurtepuu oueHuBaHusI CAMOCTOSITEILHBIX H KOHTPOJIbHBIX padoT
a
5 (OTINYHO) CTABUTCS, €CJIM 00y4arOIIMiiCcs:
5 CaMOCTOATCIIbHO  PCIIacT KOM6I/IHI/Ip0BaHHBI€ TUIIOBBIC 3aJa4W CTaHAJAPTHBIM  HWJIHU
OPUTMHAIBLHBIM CIIOCOOOM, peliaeT HeCTaHJapTHHIE 3aa4u.
4 (xopo1o0) CTABUTCS, €CJIM 00yYaIOIIUiics:
CaMOCTOATCIIBHO PCHIACT THUIIOBBIC 3ada4u W BBIIIOJHACT YIIPAKHCHUA 110 O}lHOfI TEME,
4 | moxet 000cHOBaTh U30paHHBIN croco0 pemieHus. B penenun 3agaun 1onylieHo He Oosee
JIBYX HECYILIECTBEHHBIX OIIMOOK, MOJTY4YE€H BEPHBIA OTBET.
3 (Y10BJIETBOPUTEJIHLHO) CTABUTCS, €CJIH 00y4YaIOIIUiiCs:
peraeT TUMOBBIE MPOCTHIE 3a1aun (10 00pasily), 0OHAPYKUBAET CIIOCOOHOCTH 000CHOBATH
3 | HEKOTOpbIE JIOTUYECKUE IIIark ¢ MOMOUIbIO0 y4YuTeNd. B jornueckux paccykaeHusx HeT
OLIMOOK, HO JIOMYIIIEHA CYIIECTBEHHAs OLIMOKa B MAaTEeMaTUYECKUX JICHCTBUSX.
2 (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CJIM 00yYAKOIIMIACSH:
3anaua He pemeHa. JlomylieHbl CylIeCTBEHHbIE OIIMOKU B JIOTUYECKHUX PACCYXKACHUSX.
2 | OCyyaromumiicss paznuyaeT (U3MUECKUE BEIUYMHBI M €IWHULBI U3MEPEeHUs 10
OTIpeIeTICHHON TeMe, C OIIMOKaMH OCYLIECTBIISIET MPOCTEUIITNE MaTeMaTUYeCKue AeHCTBHUS.
1 (Hey0BJIETBOPUTEIBLHO) CTABUTCS, €CJIU 00y4aIOUiics:
3anaua He periena. OOyyarouiuiicss He yMmeeT pa3inydarh (pU3MUecKre BEeTHUMHBI, SIUHULIBI
1 | usMepeHus MO OMpEAETCHHOW TeMe, He pellaeT 3ajaddl Ha BOCIPOU3BOJCTBO OCHOBHBIX

q)OpMYJ'I C IIOMOMIBIO YUUTCIIA, HC OCYLICCTBIISCT HpOCTCﬁIHHC MaTCMaTHYCCKHUEC HeﬁCTBHH.

Kputepun oueHuBaHus y4eOHbIX JOCTHKEHNH 00y4al0MXcsi Npu
BbINIOJIHEHUH J1A00PATOPHBIX U MPAKTHYECKUX Pad0T

IIpu oneHMBaHUM YpPOBHS BIaJeHHs OOydYarOIIMMCS MPAKTUYECKUMU YMEHHSIMHM U HaBBIKAMHU BO
BpeMsl BBINOJHEHUS (GPOHTAIBHBIX J1a00PATOPHBIX paboT, IKCIIEPUMEHTAIBHBIX 3ajad, padoT
(bu3nYecKoro MpakTUKyMa, MPaKTHUECKUX pabOT YUYUTHIBAIOTCS 3HAHUS aTOPUTMOB HAOMIOAEHUS,
3TAINoB MPOBEJCHUS UCCIIEN0BaHMs (IVIAHUPOBAHKE OIBITOB WJIM HAOMIONEHUH, cO0pa yCTAaHOBKH T10
cxeMe; MPOBEJICHUE UCCIEeIOBAHUs, CHATHE MoKa3aTeneil ¢ mpuOopoB), ohOpMIICHHE pe3ylbTaToB
HCCIIeIOBAaHUS — COCTaBJICHHWE TaOJIUI, MOCTPOEHNE TPA(UKOB U T.II.; BBIYMCICHUS MOTPEIIHOCTEN
u3MepeHus (Mo HeoOX0aUMOCTH), 000CHOBAHHME BBIBOJIOB IO NMPOBEACHHOMY 3KCHEPUMEHTY HIIU

HaOJIFONEHUIO.
YPOBHHU CI0KHOCTH JIA0OPATOPHBIX WM MPAKTHUECKUX padOT OMPEICIISIOTCS:

COACPIKAHUECM U KOJIMUCCTBOM HNOTIOJIHUTCIIbHBIX 3aJlaHuM U BOIIPOCOB IO TEMC pa6OTBI;
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- Pa3IMYHBIM YPOBEHb CAMOCTOSITEIBHOCTH BBINOJHEHUS PAOOTHI (TIPH MOCTOSIHHOM MOMOIIN
YUUTENS, BBIIOJNHEHHUE 1O o0pa3ily, MOAPOOHOW WM COKpAIIeHHOW WHCTpYyKIueH, 0e3
UHCTPYKLUN);

- OpraHu3aleil HeCcTaHIapTHBIX cUTyanui (dopMyTHpoBKa OOydaromuMmcs Ieau padoTsl,
COCTaBJIICHHE WM JIMYHOIO IJaHa pa0boThl, OOOCHOBaHME €ro, OIpeJelieHue MpudoOpoB U
MaTepHuaioB)

OOsi3aTennbHO  yYUTHIBATh TPU  OLEHHBAHWUU COONIOZICHHWE OOYYaloUIMMCS TPAaBHII TEXHUKU
0€30MaCHOCTH BO BpPEMs BBITIOJTHEHHUS Ja0OpaTOPHBIX pPAa0OT, MpaKTUYecKux pabor u padoT
(U3NIECKOTO MPAKTUKYMA.

OtMmeTKka KpuTepuu OLICHUBAHUA J'[aﬁOpaTopH])IX H MPAKTUYE€CKHUX paﬁoT

5 (0TJIN4YHO) CTABUTCS, €CJIM 00y4aroIuiics:

BBITIONTHSET BCEe TPeOOBaHUs, MPETYCMOTPEHHBIC /IS JIOCTATOYHOTO YPOBHS,
OTIpE/ICTIICT XapaKTEPUCTHKH MPHUOOPOB U YCTAHOBOK, OCYIIECTBIISICT TPAMOTHYIO
00paboTKy pe3ylbTaTOB, PACCUMTHIBAET MOTPEUTHOCTH (ecau Tpedyer paboTta),
aHAIM3WPYeT W  OOOCHOBBIBACT  TIOJYYCHHBIC  BBIBOJBI  HCCIICIOBaHUS,
000CHOBBIBACT HAJIMYHE TIOTPEIIHOCTH TPOBEACHHOTO OSKCIICPUMEHTA WM
5 HaOJIIOMEeHN. PaGora BeIMOTHEHA TIOJHOCTHIO W TPABUIBHO, CIETAHBI
MPaBWIbHBIC HAOIONEHUS W BBIBOJIBI, SKCIIEPUMEHT IPOBEICH C yUETOM IPaBUI
TEXHUKH 0€30MaCHOCTH; IMPOSBICHBI OPraHU3aIlMOHHO-TIPAKTHYECKUE YMEHUS U
HaBBIKH (TIOJIIEP>KUBAIOTCS YACTOTA pabovero Mecra u Mopsiiok Ha croie). OTuer
0 pabore oopmiteH 6e3 omuOOK, 1O TJIaHy U B COOTBETCTBUH C TPEOOBAHUAMH K
0(hOPMIICHUIO OTYETA.

4 (X0po1I0) CTABUTCS, €CJIN 00yYAKOLIMIACSH:

CaMOCTOSITEIEHO MOHTHUpPYET HeoOXoauMoe 00OpyIOBaHME, BBHIMOIHSIET padoTy B
MOJTHOM 00BbeMe ¢ COOIOICHHEM HEOOX0IMMOM MOCIIEIOBATEIIEHOCTH ITPOBEACHUS
ONBITOB W M3MepeHui. PaboTa BBITOIHEHA NMPaBUIBLHO, CICIAHBI MPABHIbHBIC
4 HaOJIONEHUS U BBIBOJbBI, HO MPU 3TOM 3KCIIEPUMEHT MPOBEJEH HE MOJIHOCTHIO WU
JIOTYIIICHBI HECYIIECTBEHHBIE ONMIMOKK B paboTe ¢ obopymoBaHueM. JlomymieHb
OJTHA WJIM JIBE HECYIIECTBCHHBIC OMIMOKM B O(DOPMIICHUU MHUCHMEHHOTO OTYETa O
pabore.

3 (y1oBJ1€TBOPHUTEIbHO) CTABUTCS, €CJIU 00yYAIOIIMIACS:

BBITIONHSET pPaboTy mo o00pasiy (MHCTPYKIMH) MM C TOMOIIBI0 YUHUTEIs,
pe3ynbrar paboThl YUSHHKA JTACT BOSMOXKHOCTD CJEJIaTh MPABUIIbHBIC BHIBOIBI UIIH
uX dYacTb. PaboTa BBHINOJHEHAa NPAaBUILHO HE MEHEE YeM HAaroJOBHHY WIH
3 JIOTyIlIEHA CYIECTBEHHAs OIMMOKa B XOJE€ OKCIIEpUMEHTa, B OOBSCHEHUU, B
odpopmiieHnn paboOTHI, B COOMIONEHUM TMPAaBHJ TEXHUKH OE30MaCHOCTH, KOTOpas
WCIpaBIIseTCs MO TpeOOBaHUIO yuuTens. J(omylieHsl 0/1HA WK JBE CYIECTBEHHBIE
OIMOKK B O(OPMIIEHUU MHCEMEHHOTO OTYETa O BHITIOJHEHHUH JIa0OPATOPHON MITH
MIPaKTHYECKO# pabore.

2 (HeyI0BJIETBOPUTEIbHO) CTABUTCS, €CJIH 00yYAIOIIUIiCS:
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Ha3bIBaE€T HEKOTOpBIC MPUOOPHl W WX HA3HAYCHHE, JIEMOHCTPUPYET YMEHHE
T0JIB30BaThCS HEKOTOPBIMU U3 HUX. PaboTa BBIMIOJIHEHA MEHEE YeM HAIIOJIOBUHY.

2 Jomyimensl aBe (M Oojiee) CYIIECTBEHHBIE OMIMOKU B XOJIe SKCIEPUMEHTA, B
00BsicHeHNH, B O(OPMIICHHH MHCHMEHHOTO OT4eTa O pabore, B COONIOICHHUH
TEXHUKH O€30MaCHOCTH, KOTOPBIC YUYAIIMICS HE MOXET HCIPABUTH JaXe II0
TpeOOBAHUIO YUUTEIIS.

1 (Hey10BJIETBOPUTEILHO) CTABUTCS, €CJIM 00y4YaKOIIuiics:

HE MOJKEeT Ha3BaTh HpUOOpbl M UX Ha3HAUYEHUE, HE YMEET II0JIb30BaThCs
1 OOJIBIIMHCTBOM U3 HUX, HE MOKET COCTABUTh CXEMY OIIbITA C MOMOIIBIO YUUTEIS.
OTcyTCcTBYET OTYET O BBINOJIHEHUHU paboThl. PaboTa HE BBINIOJHEHA.

T'pyovimu cuumaromcesn cnedyrougue OWUOKU:

- HE3HAHUE OIpPEACNICHUS] OCHOBHBIX MOHSITHI, 3aKOHOB, MPAaBWJI, OCHOBHBIX TOJOXEHUMN
TEOpUH, HE3HaHHE (OPMYIN, OOMICTIPUHATHIX CHUMBOJIOB O0003HAUCHUM (PU3NYSCKUX BEITUYHH,
€IMHHI] X U3MEPCHHS;

- HE3HAHWE HAMMEHOBAHUN €TUHUIL U3MEPECHUSI,

- HEYMEHHE BBIJICTTUTH B OTBETE TJIaBHOE,

- HEYMEHHE MPUMEHSTh 3HAHUS TS PEIICHHS 3a7a49 U 00bsICHeHUS (PU3NUECKUX SBIICHUM,

- HEYMEHHE JIeJIaTh BBIBOJIBI H 0000IIEHNUS,

- HEyMEHHUE YNUTaTh U CTPOUTH I'PaUKHU U MPUHIUITUATbHBIE CXEMBI,

- HEyMEHHE TOJrOTOBUTH YCTAaHOBKY WM J1abopaTopHOe 00OpyIOBaHUE, MPOBECTH OIIBIT,
HE0OXOIMMBIE PacUeThl WM UCIIOJIb30BaTh MOIy4YE€HHbIE TJaHHBIE JJIs1 BHIBOJIOB,

- HEyMEHHE MOJIb30BaThCA YYEOHUKOM U CIIPAaBOYHUKOM MO (DU3HKE U TEXHUKE,

- HapyllleHne TEXHUKU 0e30MacHOCTH MPH BBIOJHEHUH (PU3HUECKOTO SKCIIEPUMEHTA,

- HeOpeKHOE OTHOLICHHE K JJAO0paToOpHOMY 00OPYIOBAHUIO U U3MEPUTEIBHBIM pUOOpam.

K necpyovim owmubram cnedyem omuecmu:

- HETOYHOCTb  (OPMYIUPOBOK, ONIPEACNICHUN, TOHATUN, 3aKOHOB, TEOPUii, BbI3BAHHAA
HEMOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OINPENEIEMOTrO MOHITHS WM 3aMEHON OJJHOTO-ABYX U3
3TUX MPU3HAKOB BTOPOCTETICHHBIMH,

- OIIMOKM TpU CHATHUM TIOKAa3aHUM C U3MEPHUTEIbHBIX MPUOOPOB, HE CBA3aHHBIE C
OTpeAeTICHUEM IIEHBI JICJICHUs LIKAIbl (HampuMep, 3aBUCSIINE OT PACHOJIOKEHHUS U3MEPUTETbHBIX
MPUOOPOB, ONITHYECKHUE U P.),

- OIIMOKYU, BBI3BAaHHBIE HECOONIOICHHEM YCIIOBUN MPOBEACHUS OIBITA, YCIOBHHA pabOTHI
M3MEPUTENLHOTO MPHOOpa (HEypaBHOBEIIEHHBI BECHI, HE TOYHO OIpe/ieiieHa TOUKa OTCUETa),

- OLIMOKU B YCIOBHBIX 0003HAUYEHHUSAX Ha MPUHIUIUAIBHBIX CXeMax, HETOUHOCTh Tpaduka u
p.,

HepalMOHAIbHBIM METO/ PELICHUS 3aJ1aul UM HEI0CTAaTOYHO MPOAYMaHHBIN JIaH YCTHOTO OTBETA
(HapymIeHue JIOTUKH, TOIMEHA OTAETIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMHU )






