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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o usuke Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUsACOCTABICHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHUII K pe3yiabTaraM OCBOCHUS Ha 0a30BOM ypPOBHE OCHOBHOM
o0Opa3oBaTeNbHOM MporpaMMel, ipenctaBieHHbX B DI'OC 00O, a taxxke ¢ yuétom henepanbHOi
paboueii mporpammbl BociTaHust MKOHIIETIIINY MPETiogaBaHus yaeOHoro npeamera « DusuKay.

Copepxanue  mporpammbl 1o  (U3MKE  HampaBiIeHO Ha  (opmHpoBaHHE
€CTECTBEHHOHAayYHOM TIpaMOTHOCTH OOy4arouuxcs W OpraHu3alUi0 H3ydyeHus (QU3MKH Ha
NeATeIbHOCTHON OCHOBe. B mporpamme mo (u3nKe YYMTBHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanusammu  TpedoBanuit GI'OC OOO K I1UIaHUPYeMBIM JUYHOCTHBIM U
METanpeIMEeTHBIM  pe3yibTaTaM  OOy4deHHs, a  TakKe  MEXIpPEAMETHBIE  CBS3H
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHusl.

[Iporpamma no ¢u3KKe yCTaHABIMBAET paclpenesieHrne y4eOHOTO MaTepuana o Trojam
oOydeHust (1Mo Kjaccam), TMpeJiaraeT MPUMEPHYIO TMOCIEA0BATENIbHOCTh HU3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOCHHOCTEMH
00yJaronuxcs.

[Iporpamma no ¢u3mke pazpaboTaHa ¢ HETbI0 OKa3aHUS METOMYECKON TIOMOIIH YIUTEIIO
B CO3/IaHUM paboUeii MPOTpaMMEI 10 Y4eOHOMY TIPEIMETY.

dwusmKa SIBISETCS CHCTEMOOOPA3YIOIIUM JIJIsl €CTeCTBEHHOHAYYHBIX YYEOHBIX IIPEMETOB,
MTOCKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KaT B OCHOBE TPOIIECCOB W SIBIICHHI, M3Y4aeMBIX XHMHEH,
Ouosorueil, actpoHoMuel u Qusndeckorreorpadureil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEAOCTaBIsieT HawmOojiee SICHble 00paslbl MPUMEHEHHsS HAayYHOTO METOoJa
MO3HAHMUS, TO €CTh CII0CO0A OTYIEHUS JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa W3 TIaBHBIX 33/1a4d (PU3MYECKOTO 00pa30BaHMS B CTPYKType 0OIIero oopa3oBaHus
COCTOMT B (OPMHUPOBAHUU ECTECTBEHHOHAYYHOW TIPaMOTHOCTM M HMHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE MpEINoJiaraeT OBJIAJCHHUE CIEIYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTepU3YIOIIMMHI €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

L] HAay4HO OOBACHATH SIBJICHUA,
o OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAayY4YHOI'O UCCICO0BaHM,
o HHTCPIIPETUPOBATh OJAaHHBIC W HCIOJb30BaTh HAYYHBIC JOKa3aTCIbCTBaA OJIA

MTOJIy4E€HUS BBIBOJIOB.

Henu n3ydyenus (U3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OINpeAesicHbl B
Konuenuuu npenogaBanus ydye6Horo npeamera «DPu3nka» B 00pa30BaTEeNbHBIX OpraHU3aUsAX
Poccuiickoit ®enepanuu, peaqu3yloNMX OCHOBHbIE 0011e00pa3oBaTeNbHble MPOTPaMMBbl,
yrBepxka€HHONW pemieHueM Koserum Munucrtepcra npocsemenuss Poccuiickoit @enepanuu
(mpotokon ot 3 nexabps 2019 r. Ne [TK4BH).

Heaun uzyvyenus: GU3NKu:

. npuoOpeTeHre MHTepeca M CTpeMJICHHs OOydarollMXcs K HayYHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE MPEJICTABIEHUH O HAy4HOM METOjAe IMO3HaHuA U (HopMuUpOBaHHE
HCCIIEIOBATENILCKOIO OTHOIIEHHS K OKPYXKAIOIINM SIBJICHUSM;

. (dopMupoBaHME HAyYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa HM3y4eHHs OCHOB
CTPOEHHUS MaTepHU U (yHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

. (dopMupoBaHME TPEJICTaBIEHUM O poiau (U3MKKA Ul Pa3BUTUSA  JPYrUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

. pa3BUTHE TPEICTaBIEHUI O BO3MOXHBIX cdepax Oymymied npodeccHoHanbHOMI

NeATeNbHOCTH, CBA3aHHOW ¢ (PU3MKOM, NOArOTOBKAa K JajbHeiileMy OOy4YeHHIO B 3TOM
HanpaBJICHUN.
JlocTikeHue STHX Ieneill mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro



o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a4a4:

. MpuoOpeTeHne 3HAHWKW O JUCKPETHOM CTPOCHHU BEIIECTBA, O MEXaHHYECKUX,
TEIUIOBBIX, JIEKTPHUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
. npuoOpeTeHne YMEHUN OMHUCHIBAaTH M OOBSICHATH (PU3MUECKUE SBICHUS C
MCIO0JIb30BAHMEM TIOJTyYCHHBIX 3HAHUM;
. OCBOCHHE METOJOB PEHICHHS MPOCTEHIINX PAcYETHBIX 33J]a4 C HCIOJIb30BaHUEM
(bu3HUecKux MoJeNeH, TBOPUYESCKUX U MPAKTUKOOPHCHTUPOBAHHBIX 33]1aY;
. pa3BUTHE YMEHUN HAONIONATh TPUPOIHBIC SBICHUS ¥ BBIMOIHITH OIIBITHI,

nabopaTopHble  Pa0OTBI M OKCHEPUMEHTAIBHBIE  HCCICIOBAHUS C  HCIOJIB30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

. OCBOEHHE MPUEMOB PabOTHI ¢ HHPOpMaNUel (PU3NIECKOTO COJCPIKAHMUs, BKITFOUas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTWKEHUSAX (U3MKH, aHAJIW3 M KPUTHYECKOE OIICHUBAHHE
nHpopmanuy;

. 3HAKOMCTBO CO cdepamu MpodhecCHOHATBHON esSTEIbHOCTH, CBSI3AHHBIMHU C
(1)I/ISI/IKOI\/’I, 1 COBPEMCHHBIMU TCXHOJIOTUAMHA, OCHOBAHHBIMU HAa NJOCTHXXCHUAX q)H3H‘I€CKOI7[ HAayKH.

Ha u3yuenue ¢usuku (6a30BbIi ypoBEHb) Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 vacos (2 yaca B Hefen0), B 8 kiacce — 68 yacor (2 vaca
B Henmenmo), B 9 kimacce — 102 gaca (3 yaca B HeJemo).

[Ipennaraemslii B mporpaMmMe no ¢pu3nkKe nepeyeHb JadopaTopHBIX PadOT U OMBITOB HOCUT
peKOMEHAATENbHBIA XapaKTep, YYUTENb JejlaeT BbIOOp MpOBeIeHUs JabopaTOpHBIX padboT u
OTIBITOB C YUETOM MHAMBUIYaTbHBIX OCOOCHHOCTEW 00Yy4aromuXxcsl, CIIUCKA SKCIIEPUMEHTATbHBIX
3aJJaHUH, IIpeAaraeMbIX B paMKax OCHOBHOTO FOCYJapCTBEHHOI'O HK3aMeHa o (hU3HKe.

COJEP)KAHUE OBYYEHUA
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Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPYKAIOIIEro MUpa.

®dusuka — Hayka o mpupoje. fABieHus npupoabl. uzndeckue sSBICHUA:MEXAaHUYECKHE,
TEIUJIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

®usnueckue BenmuuuHbl. M3mepenwe Qusnyeckux BenmuunH. Dusnyeckue NPHOOPHI
[TorpentnocTs U3MepeHnil. MexayHapoHas CUCTEMa €IMHHII.

Kak ¢wusuka u apyrue ecrecTBEHHbIE HAYKH W3Yy4aroT mpupony.EcrecTBeHHOHay4dHBIH
METOJ TMO3HaHUS: HaAOMIOJEHHe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJABIKEHUE THIIOTES,
OKCIEPUMEHT [0 TPOBEpPKE THUIOTe3, OObscHeHHWe Habmomaemoro sBiaeHus. OmnucaHue
(bu3NYECKUX SIBJICHUHN C IIOMOIIBI0 MOJIETICH.

emoncmpayuu.
1. MexaHu4ecKue, TeIJIOBbIC, SJIEKTPUUYCCKHIE, MATHUTHBIC, CBETOBBICSBICHUSI.
2. Ouznyeckue MpuOOpPHl M Mpoleaypa MNPSMBIX H3MEPEHH aHaJOrOBBIM U

U(GPOBBIM TPHOOPOM.
Jlabopamopnuie pabomot u onvimol.

1. OrnpeneneHue 1EeHbI IeJCHUS IIKaIbl K3MEPUTEIBLHOTO ITPHOOpa.

2. H3mepenune pacCTOsTHUM.

3. N3mepenune 00bE€Ma KUIKOCTH U TBEPAOTO Tela.

4, Onpenenenue pa3MepoB MajbIX Tell.

5. N3mepenne temreparypsl MpU MOMOLIM KUIAKOCTHOIO TEPMOMETpA MU JATUMKA
TEMIIEPaTypBhI.

6. [IpoBenenue uccnenoBanus 1O MPOBEPKE TMIOTE3bI: JAJbHOCTH IOJIETA IIAPUKA,

MYIIEHHOI'O TOPU30HTAJIbHO, TEM 60.]'[]5]_]_[6, yeM OOJIBIIIE BHICOTA ITyCKa.

Pa3nen 2. IllepBoHayanbHbIe CBeIeHUS O CTPOEHUH BelllecTBA.
CrpoeHue BelecTBa: aTOMbl M MOJEKYJNbI, UX pa3Mmepbl. ONbIThI, I0Ka3bIBaIOLINE



JUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxenue yactul] BemiecTBa. CBs3b CKOPOCTH JBM)KEHHUS YaCTUIl C TeMIEPaTypou.
BbpoynoBckoe mBwkenue, muddysus. BzammoneiicTBue UYacTUI] BEIIECTBA: MPHUTSHKCHUE H
OTTaJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, IKUIAKOCTEH U  TBEPIBIX
(kpucTayinueckux) Tel. B3aumMocCBs3b MEXKIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX

COCTOAHUAX W HUX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobeHnocTn arperaTHbIx COCTOSIHUM
BOJHI.

Jemoncmpayuu.

1. Habmtonenue OpoyHOBCKOTO JIBUKEHHUSL.

2. Hab6monenue nuddysun.

3. Habmonenue SABJICHUH, 00BSACHSIOLINXCS MIPUTSKEHUEM WIIn

OTTAJKWBAHUEM YaCTHI] BEIICCTBA.
Jlabopamopusie pabomot u onvimol.

Ouyenka Juamempa  amoma memooom  paooe (c UCRONb306aAHUEM

domoczpaghuir).

1. OnpIThI 10 HAOTIOAEHUIO TEIVIOBOTO PACHIMPEHUS Ta30B.

2. OmnbIThI no  oOHapyKEHHUIO JEUCTBUSA cul MOJIEKYJISIPHOTO
MPUTSKEHUS.

Paznen 3. /IBuskeHHne ¥ B3aUMo/IelicTBHE TeJl.

Mexanudeckoe IBWKeHHE. PaBHOMepHOE W HepaBHOMEpHOe jBWkeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh TIPH HEPABHOMEPHOM JIBMKEHHUH. Pacdér myTu 1 BpeMeHU JBUKEHUSL.

SlBnenne wHepumu. 3aKOH WHepuUuU. B3aumoneilcTBHE Ten Kak MNpPUYWHA U3MEHEHUS
CKOpOCTH JBMKEHMSI Tell. Macca kak Mepa WHepTHOCTH Tena. [lnmoTHocTs BemiecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00bEMA BEIlEeCTBA.

Cuna Kak XapakTepucTUKa B3auMojencTBus Ten. Cuna ynpyroctd W 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpa. SIBJIeHNE TATOTEHU U cuila TshkecTh. Cuita TSHKECTH
Ha npyrux mianerax. Bec tena. Hesecomocts. CrioxkeHnecH1, HampaBIE€HHbBIX 10 OJTHOM MPAMO.
PaBHonelicTBytomas cui. Cuia TpeHud. TpeHue CKOJIbKEHUS U TPeHUE MOKos. TpeHue B mpupoae
U TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHM4ecKkoro JIBUKEHHS Tea.
N3mepenune ckopocTy NpsIMOJIMHENHOTO ABUKEHUS.
Habntonenue siBjeHUs] HHEPLMH.

CpaBHeHI/Ie Macce 110 BSaHMOHCﬁCTBHIO TCII.

1
2
3
4, HalGnronenne n3aMeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBUH TEJl.
5
6 ClioxeHue cuJj, HalpaBJIECHHbBIX MO0 OJTHOU MPAMOI.

Jlabopamopnuie pabomot u onvimol.

1. Onpenenenue CKOPOCTH  PaBHOMEPHOTO IBIKeHHs  (IIapuka B
KHUJKOCTH, MOJEIH SIIEKTPHYECKOTO aBTOMOOHIIS M TaK Jajee).

2. Omnpenenenue cpeHel CKOPOCTH CKOJIbXKEHHsI Opycka WU IIapuKa MOHAKIOHHON
TUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tena.

4. OnbITH, JIEMOHCTPHUPYIOLIHE 3aBHCHUMOCTh pacTsKeHUs
(nedopmann) Npy>XMHbI OT NPUIIOKEHHON CHUJIBL.

5. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIBKEHUSIOT Beca Tena

U XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.
Pa3nen 4. /laBiieHue TBEPABIX TeJ, ;KHAKOCTEI U ra3os.
Hasnenne. CriocoObl YMEHBIICHUS U YBEIMUCHUS 1aBleHus. J[aBneHue ra3a.3aBUCUMOCTh



JaBlieHUs ra3a oT 00bEéMa, Temnepatypsl. [lepenaya naBnenust TBEPABIMU TEIAMH, JKUIKOCTAMH U
razamu. 3akoH [lackans. I[THeBMaTtnyeckne MammHbL. 3aBHCUMOCTH AABICHHS JKUAKOCTH OT
ryounsl.  ['mapoctarmdeckuid  mapamokc. CooOmaromuecss  cocyasl. [ 'mapaBimueckue
MEXaHHU3MBI.

Atmocdepa 3emumm u atmochepHoe naBieHue. [[pUYHMHBI CyINIECTBOBAHUS BO3MYIIHOMN
o6osoukn 3emmu. OmbiT Toppuuerum. M3mepenne aTtMocdepHOro MaBICHHUS. 3aBUCHUMOCTH
aTMOC(EpHOTO JIaBJIEHUS OT BBICOTHI HaJ ypoBHeM Mopsa. [Ipuboper mist u3MepeHHs
aTMOC(EepHOTO TaBICHHSI.

JlelicTBHE XUAKOCTH U ra3a Ha MOrPYXKEHHOE B HUX TeJ0. BeITankuBaronas(apxumea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPHI.

2. [lepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

3. CooOmaromuecs cocybl.

4. I'mppasinueckwmii npecc.

5. [IposiBnenue nericTBUS aTMOCPEPHOTO JaBICHMUS.

6. 3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT O0OBEMa TOTPYKEHHOW dYacTHTeNla U
TIIOTHOCTH >KUIKOCTH.

7. PaBeHCTBO BBITATKHBAIOIIEH CUIIBI BECY BHITECHEHHOW KUJKOCTH.

8. YcaoBue MJIaBaHUs TeI.  IUIaBaHHE WM  TOTPYKEHHUE TSI B
3aBHCHUMOCTH OT COOTHOIIEHUS TJIOTHOCTEN TeNa M >KHUIKOCTH.

Jlabopamopnwie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTHM Beca Tejla B BoJAe OT OOBEMANorpyx€HHOW B
XKHUJKOCTh YacTH Tela.

2. OnpeneneHrue BBHITAIKMBAIONIECH CHIIbI, JEUCTBYIOUIECH HAa TENO, MOTPYKEHHOE B
AKUJKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOUIECH CHUJIbI, JCHCTBYIOIIEH Ha TEIO B
XKHUJKOCTH, OT Macchl Tela.

4. OnBbIThI, 1EMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAIKHBAIOIICH CHUIIBI, JEHCTBYIOIICH
HAa TeJO B )KUJKOCTH, OT 00bEMa NOTPY>KEHHOM B )KUAKOCTh YACTH TEJA U OT INIOTHOCTH KU IKOCTH.

5. KoHncTpynpoBanue apeomeTpa Wid KOHCTPYUPOBAHHE JIOJKHU U OINpejaeieHue eé
Ipy30M0IbEMHOCTH.

Pa3nen 5. PaGora u MOIIIHOCTH. DHEPrHUsl.

Mexanudeckast pabota. MOIIHOCTb.

[IpocTeie MexaHW3MBI: pbIuar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmio paBHOBecus
peruara. [IpuMenenue npaBuiia paBHOBECHS pblyara K OJIOKY.
«3onotoe npaBuwio» mexaHuku. KIIJ[ mpocteix mexanu3zmoB. IIpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanudeckass sHeprus. KuHermueckas W TOTCHIMalIbHAs 3Heprus. I[lpeBparicHue
OJIHOTO BUJIa MEXaHUYECKOMN PHEPTUU B IPYroil. 3aKOH COXPAaHEHUsI SHEPIUU B MEXAHUKE.

emoncmpayuu.

1. [IpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomut u onvimol.

1. Omnpenenenue pabOThl CUIBI TPEHUS IMPH PABHOMEPHOM JIBUKEHHH TeJla IO
TOPU30HTAJIBHON MOBEPXHOCTH.

2. HccnenoBanue yciioBUi paBHOBECHS pblyara.

3. N3mepenue KII/l HakIOHHON MIIOCKOCTH.

4. I/I3yquI/Ie 3aKOHAa COXpaHCHUA MEXaHu4YeCKOM SHCPTHUU.
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Paznen 6. TensioBble siBJIEHUA.

OcHOBHBIE II0JIO)KEHUS MOJIEKYIISIPHO-KHHETUUECKON TEOpUHU CTpOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB M MoyeKyld. OmbIThl, MOATBEPXKAAIOLIUE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKOU TEOpUU.

Monenu TBEpIOTro, )KUJKOTO U ra3000pa3HoOro cocrosHuii BemecTsa.Kpucramimueckue u
amopdHsbIe Tena. OOBsICHEHNE CBOWCTB Ta30B, )KUIKOCTSH U TBEPBIX TSI HA OCHOBE TIOJIOXKCHHIA
MOJIEKYJISIpHO-KUHETHYeCKOH Teopun. (CmauMBaHWE M KallWUIApHBbIE SIBIEHUA. TerioBoe
paciIupeHHe U CxKaTHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHUS YaCTHULL.
Buytpennss sneprusi. CriocoObl H3MEHEHHs BHYTPEHHEH SHEpIvH: TEIIOTIepeiaya i COBEPIICHUE
paboTel. Busiel Tennonepenayn: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3Ty4ECHUE.

KonuuectBo Temnotel. YaenbHas TEIUVIOEMKOCTb BeEllEeCTBA. TeMIO00MEH U TEIJIOBOE
paBHOBecHe. YpaBHEHUE TeruioBoro OanaHca. [lnaBneHue u oTBepAeBaHHE KPUCTAIUIMUECKUX
BEIIECTB. YJenbHas TerioTa IuiaBieHus. [lapooOpa3zoBanue W KoHAeHcaius. Vcmapenwue.
Kunenue. VYnenbHas Termnora mnapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHHUS OT
aTMOC(hepHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y eJIbHAs TEIUIOTa CTOPaHusl.

[punnunsr padotsl TernoBbix nsurateneir KIIJ| temnoBoro asuratens.

TerioBble ABUTATENN U 3alIUTa OKPY)KAIOIIEH CpeJibl.
3aKOH COXPAaHEHHUS U MPEBpAIlleHUs YHEPTHH B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO ABMKCHUSI.

2. Ha6monenue quddysun.

3. HaGnronenue siBneHnii cMauyuBaHUsI U KaMWJLIPHBIX SBJICHUN.

4, Hab6nronenue TemioBoro pacuimpeHus Tell.

5. WN3menenue paBieHWs ra3a TMpH HM3MEHEHMH OObEMa W HarpeBaHWM WU
OXJIAXKICHHU.

6. [IpaBuna uamepeHus remMnepaTypsl.

7. Bunael Terionepenauu.

8. OxnaxiIeHue Py COBEPIICHUN PAOOTHI.

9. HarpeBanue npu coBepiiieHur paboThl BHEIITHUMH CHJIAMH.

10. CpaBHeHME TEIIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HaOmronenne kuneuus.

12. Habntonenue nocTostHCTBa TEMIIEPATyPhI IIPH IJIaBJICHUU.

13. Moenu TemIoBRIX IBUTaTENEH.

Jlabopamopnuie pabomot u onvimol.

1. OnBITHI I10 00HapyKEHHIO nencTBus cHII MOJIEKYJISIPHOTO
MIPUTSKEHUS.

2. OMBITHI 110 BBIPAUIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OneITH IO HAONIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEUH TBEPIBIX
TEI.

4, Omnpenenenre AaBleHus BO3ayXa B OalNIOHE HITIPHUIIA.

5. OnBITHI, JEMOHCTPHUPYIOIINE 3aBHUCHUMOCThH JaBIEHHUS BO3QyXa OT €roo0bEéma u
HarpeBaHUs WU OXJIAKICHHUS.

6. [IpoBepka  rumoTe3pl  JTUHEWHOW  3aBUCUMOCTH JUIMHBI  CTOJIOMKA

KHUIKOCTHU B TepMOMeTqueCKOﬁ pr61<e OT TCMIICPATYPHI.



7. Habnronenue n3MeHeHns BHYTPEHHEH SHEPTHH Tela B pe3yJabTaTeTeIIONepeiaun
1 pabOTHl BHEIIHUX CHJL.

8. HccnenoBanue siBiieHUs TersiooOMEHa NMPU CMEIIMBAHWUHM XOJIOJHOW HTOpsSYeH
BO/JIBL

9. Onpenenenue KOJINY€ECTBA TEIUIOTHI, MOJIy4€HHOTO BOJOM  1IpH
TEIUIO0OMEHE C HarpeThIM METAJUTHUECKUM IUITHHIPOM.

10. Omnpenenenue ynenbHON TEMIOEMKOCTH BELIECTBA.

11. HccnenoBanue npouecca uCnapeHus.

12. Omnpenenenre OTHOCUTENBHOM BIQXKHOCTH BO3/1yXa.

13. Omnpenenenre ynenbHON TEIUIOTHI JIABJICHUS JIbJA.

Paszjnen 7. DaexkTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Onektpuzarus Tea. J[Ba poga >IEeKTpUUYECKUX 3apsAnoB. B3aumomeicTBue 3apssKeHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTH CHITBI B3aUMOJICUCTBUS 3aPSYKEHHBIX TEJT OT BETMYUHBI 3aPsI0B
Y PACCTOSIHUSI MEXTY TeJIaMH).

Onektpuyeckoe mnosie. Hanpsx€HHOCTh anekTpudeckoro moJjs. [IpuHimn cynepno3unuu
ANIEKTPUYECKUX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsiioB. DJIEMEHTapHBIN dJekTpuueckuil 3apsa. CtpoeHue
atoma. [IpoBOTHUKH U TUANIEKTPUKU. 3aKOH COXpPaHEHUS FICKTPUIECKOTO 3apsiia.

DNEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO ToKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIEMCTBUSA DIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MarHWTHOE).
DJIEKTPUYECKHI TOK B JKHIKOCTAX U ra3zax.

Onektpuueckas unenb. Cuna Toka. Oiekrpuyeckoe HampspkeHue. ConpoTHBIIEHUE
MPOBOJIHUKA. YJIETbHOE CONpPOTHUBJIIEHWE BemlecTBa. 3akoH Oma il ydacTKa IIeMu.
[TocnenoBarenbHOE U NTApaLICIbHOE COEAMHEHNUE MPOBOIHUKOB.

PaboTa 1 MOIIHOCTH ANIeKTpUUecKoro Toka. 3akoH [xoyms—JIeHna. DinekTpuueckue menu
Y TTOTPEOUTEN IIEKTPUUIECKOM dHEpPTuH B ObITYy. KOopoTKoe 3ambIkaHue.

IlocrossHHBIE MarsuThl. B3anMojeHCTBHE IOCTOSHHBIX MAarHuToB. MarHuTtHoe mMoJIe.
MaruauTHO€ 1oJie 3eMJIM U €ro 3HaYeHue ISl KU3HU Ha 3emuie. OnbIT Ipcrena. MarHuTHOE moJie
3IEKTPUYECKOTO TOKa. [[puMeHeHue 3JeKTpOMAarHuTOB B TEXHUKE. J[€MCTBUE MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOABUTATEIb IOCTOSIHHOIO  Toka. Fcrnonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX M HAa TPAHCHIOPTE.

OnbiTel  ®apaned. SIBieHwe dJeKTpoMarHUTHOW wuHAYKIMU. [IpaBuno Jlenna.
OnexrporeHepatop. CnocoObl TOMYYeHHsI OJIEKTPUUECKON DSHEPrud. DJNEKTPOCTAHLIMK Ha
BO300OHOBJISIEMBIX HICTOYHHKAX SHEPTHU.

emoncmpayuu.

1. OnexTpusanus Tell.

2. JIBa poza 2JEKTPUYECKUX 3apsioB U B3aMMOJCHCTBHE 3apsKEHHBIX
Tell.

3 YCTpOHCTBO U AEHCTBUE IEKTPOCKOIIA.

4 OneKTpocTaTu4ecKast HHIYKIHS.

5 3aKOH COXPAHEHHUS NIEKTPUUECKUX 3aPsIIOB.

6. [IpoBOAHUKY U IUDTIEKTPUKH.

7 MopenupoBaHue CUTIOBBIX JIMHUM 2JIEKTPUYECKOTO TIOJIS.

8 HcToyHuKH MOCTOSTHHOTO TOKA.

9 JIefCTBHS DIIEKTPUYECKOTO TOKA.

10. DNEKTPUUECKNI TOK B )KUJIKOCTH.

11. I'a3zoBb1H pa3psn.

12. W3mepenue cuibl TOka aMIepMETPOM.



13.
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BOJIbTMETPOM.

Peocrar u marasuH COnpoTUBICHUN.
Bs3anMoelicTBre IIOCTOSHHBIX MAarHUTOB.

MozenupoBaHie HEBO3MOXKHOCTH pa3/ielIeHHs IOJIFOCOB MAarHUTA.
MOI[CJH/IpOBaHI/IG MarduTHBIX IT0JIEH IOCTOSHHBIX MAarHUTOB.
OmnsIT Opcrena.

MarsuTHO€ 110JIe TOKa. DIIEKTPOMAarHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.
DNeKTpOoABUTaTENb OCTOSIHHOTO TOKA.

HccnenoBanue sSBIEHUS IEKTPOMATHUTHON MHAYKIIHH.

OneiTel Dapages.
3aBUCUMOCThH HaIlpaBJICHUA WHAYKOUMOHHOI'O TOKa OT yCJ'IOBI/Iﬁ €ro



BO3HHUKHOBCHHUA.

25. DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

1. OneiTel MO  HAONIONCHWIO  OJIGKTPU3ANMH Tl  HHAYKIUEH W T[pHU
COIIPUKOCHOBEHUHU.

2. UccnenoBanue neicTBUS IEKTPUUECKOTO TMOJISl HA MPOBOJHUKUA HUAUAICKTPUKHU.

3. CoOopka u mpoBepKa pabOThI JIEKTPUUECKOMN 1EMH TOCTOSTHHOTO TOKA.

4. N3mepenue u peryinupoBaHue CUIIbI TOKA.

5. N3mepenue u perynupoBaHue HAMPSKCHUS.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI  TOKa, UAYIIErO Yepe3 pe3ucTop, OT
COTNIPOTHUBIICHHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

7. ONBITEL, JEMOHCTPHUPYIONIME 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTUBIICHHS
MIPOBOJIHUKA OT €r0 JJUHBI, IJIONIAIU OTIEPEYHOTO CEYCHHS U MaTepuaa.

8. [TpoBepka mpaBmiia CIOKEHHS HANPSHKEHUN MPHU MOCIEA0BATEILHOMCOESTMHECHUT
JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBwmia [jsi CUIIBI TOKA MPHU MapalIeTbHOM COEIMHEHUUPE3IUCTOPOB.

10. Onpenenenue paboThI DJIEKTPUUIECKOTO TOKa,  HAYIIErO qepes
pe3ucTop.

11. Omnpenenenre MOIIHOCTH SJEKTPUYECKOTO TOKA, BBIJCISIEMOM Hape3ucCTope.

12. HccnenoBanne 3aBUCMMOCTH CHJIBI  TOKA, MIYIIETO 4Yepe3 JaMIIOYKy, OT
HaIpsKEHUsI HA HEW.

13. Omnpenenenne KIIJ[ HarpeBaTens.

14. HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHSI TOCTOSIHHBIX MAarHUTOB.

15. N3yuenue MarHMTHOTO MoJIE  MOCTOSIHHBIX MarHuToB opu  HX
00BEAMHEHUH U Pa3/IeIICHUH.

16. Uccnenosanue NEUCTBUA 3JIEKTPUYECKOTO TOKa Ha MAarHUTHYIO
CTpEJIKY.

17. OnpIThI, JAEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI B3aUMOJICHCTBUSAKATYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

18. W3ydenue aeiicTBUSI MArHUTHOTO TOJISL HA IIPOBOJHUK C TOKOM.

19. KoHncrpynpoBanue u u3ydenue paboThl 3JEKTPOIBUTATEIS.

20. Nsamepenne KIIJI anekTpoaBUraTeibHOM YCTaHOBKH.

21. OnpITbl 1O HCCIENOBAHUIO  SIBIICHUS  AJIEKTPOMArHUTHOW  HMHIYKIIMH:
UCCIIeIOBaHUE U3MEHEHHM 3HAUEHUS M HAIIPaBJICHUSI HHAYKIIMOHHOTO TOKa.

9 KVIACC

Paszgen 8. MexanndecKkue sABJICHHA.

Mexanuueckoe nBmxenue. MartepuaibHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBI)KEHHMs. PaBHOMepHoe mpsMoJiMHEWHOe JBHKeHue. HepaBHoMepHOe
npsMoMHeNHOe aBMkeHue. CpefHsiss U MIHOBEHHAs CKOpPOCTh Tela HpU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe npsiMoninHeitHOe ABrkeHne. CBo6oaHoe najgeHue. OnbIThI
lanunes.

PaBHOMepHOE NBIKEHHE MO OKPY)KHOCTH. Ilepron m yactota oOpaiieHus.

JInneliHas U yriosas CKOPOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IIepsebiit 3akoH Herotona. Bropoii 3akoH HertotoHa. Tpernii 3axkon Herorona. IIpunnummn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHHUS CKOJIBXKEHHS,CHJIA TPEHUS
IIOKOSI, APYTUE BUJIbI TPEHHUS.



Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TSATOTCHHs. YCKOPEHHE CBOOOJTHOTO IaeHHUS.
JBwxenue mnanet Bokpyr Coinnua. [lepBas kocmuueckast ckopoctb. HeBecoOMOCTh U neperpy3Ku.

PaBHoBecue maTepuanbHOM TOUKU. AOCOTIOTHO TBEPI0E Teno. PaBHOBEecHe TBEPAOTO TEna
C 3aKpEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec tena. 3menenue umiyinbca. Mnynbe cuibl. 3aKOH COXpaHEHMs] MMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckasi pabota U MOImHOCTh. PaboTta cun TskecTH, ynpyroctH, TpeHus. CBs3b
SHepruu U pabotel. [loTeHnumanbHas 3HEpPrusi Tejaa, MOJHATOTO HAJ IMOBEPXHOCTHIO 3EMJIM.
[ToreHumanpHas dHeprus c:xarou npyxuHbel. Kunernyeckassneprus. Teopema 0 KUHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTUU.

Jemoncmpayuu.

1. Habntoienne MexaHUu4ecKoro JIBKEHUS Tela OTHOCUTEIBHO Pa3HBIXTEN OTCUETA.

2. CpaBHeHue myTell M TpaeKTOPUM JBMXKEHMS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIHO Pa3HbIX TEJ OTCUETA.

3. N3mepenune ckopocTH B YCKOPEHUS IPSIMOJIMHEUHOTO JIBUYKEHUS.

4 HccnenoBanme mpu3HakoB paBHOYCKOPEHHOTO JIBIXKEHUS.

5. Habmonenue nBu>XeHus Tesia Mo OKPY>KHOCTH.

6. HaGnronenne MexaHMYECKUX SIBJICHUW, NPOUCXOMAIINX B CHCTEME OTCuéra
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBI)KCHHH OTHOCUTEIHHO KaOMHETa (PU3HUKH.

7. 3aBUCHUMOCTh YCKOPEHMsI Tejla OT Macchl Tejla W JACHCTBYIOIIEH HAHEro CUJIbI.

8. Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUM TEI.

9. M3menenue Beca Tena mpu YCKOPEHHOM JIBHKCHHH.

10. [Tepenaua numMnynbca npu B3aUMOJEHCTBUU TEI.

11. [IpeoOpazoBaHust YHEPTUN TIPU B3aUMOJICHCTBUM TEJ.

12. CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOICHCTBUM.

13. CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOICHCTBUH.

14. HaGnronenne peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHHe MEXaHUYECKOW YHEPTUH MTPU CBOOOTHOM Ia/ICHUH.

16. Coxpanenue MEXaHUYECKOI SHEpPIMM  MpU JBWKEHHH  Tejla I0J]

NeCTBUEM MPYKUHBI.
Jlabopamopnuwie pabomot u onvimol.

1. KoucrpyupoBanue TpakTa TUIST pasrona W Ja’bHeiliero
PaBHOMEPHOTO JIBUYKEHUS IIapUKa W TEJIEKKH.

2. Omnpenenenue cpenHell CKOPOCTH CKOJBKEHHsI OpyCKa WM JBHYKEHUSIIAPUKA I10
HAKJIOHHOM TUIOCKOCTH.

3. Omnpenenenre yCKOPEHUs Teja MPU PaBHOYCKOPEHHOM JABM)KEHHUU MMOHAKIOHHOM
MJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTHU nyTH oT BpEMEHU npu

PaBHOYCKOPCHHOM ABUKCHUU 0e3 HayaabHOI CKOpPOCTH.

5. HpOBepKa THUIIOTE3bI: €CJIM IIPHU PABHOYCKOPCHHOM JIBUKCHUU 0e3 HavaIbHOM
CKOPOCTH ITYTHU OTHOCATCA KaK P HEYETHBIX YUCCII, TO COOTBECTCTBYIOMIUC ITPOMEIKYTKU BPECMCHU
OJWHAKOBBEI.

6. HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHHUSL.

7. Omnpenenenue ko3 uimenTa TpeHus CKOJIbKEHHUS.

8. Onpenenenne )KECTKOCTU NPYKUHBI.

9. Omnpenenenue pabOTHl CHIIBI TPEHUS MpPU PABHOMEPHOM JBMKEHHMHM Tela 10

FOpHBOHTaHLHOﬁ MOBCPXHOCTH.



10. Ornpenenenue paboThl  CHIIBI  YOPYTOCTH npu noabéMe  TIpy3a ¢
HCI0JIb30BAHUEM HEMOBUKHOTO U IIOJIBUKHOIO OJIOKOB.

11. N3yuenue 3ak0Ha COXpaHEHHUs] SHEPTIUH.

Pazgen 9. Mexannyeckue Koj1e0aHusi U BOJIHBI.

KonebarenpHoe npmwkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUMN: MEPUOJI, YacTOTa,

aMIMTyna. MaremaTud4ecKuil W IPYXKUHHBIM MasaTHUKW. lIpeBpamieHune sHeprum Ipu
K0J1e0aTeIbHOM JIBUKCHHUH.

3aryxatomue kojiebanusi. Beinyxaennsie kosebanusa. Pesonanc. MexaHnueckue BOJHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [IpoonbHbIe uonepevHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHnueckue BOJIHBI B TBEPIOM Telle, CECMUYECKUE BOJIHBI.

3Byk. 'pOoMKOCTB 3ByKa  BbIcOTa TOHa. OTpakenue 3Byka. IHPpa3Byk u yinbTpa3ByK.

emoncmpayuu.

1. Habmtonenue konebaHuil Tes Mo JEHCTBHEM CHIIbI TSYKECTH M CHIIBIYIPYTOCTH.

2. Habmtonenue xosiebanuii rpy3a Ha HUTU U Ha MIPYXKHUHE.

3. Habmntoienue BBIHYXIEHHBIX KOJIe0aHUI U pe30HaHca.

4. Pacnipoctpanenuie npooabHBIX U NOTIEPEYHBIX BOJIH (Ha MOJIEIH).

5. Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomot u onvimel.

1. Ompenenenre 4YacToThl M Tepuoda KoJeOaHHit MaTeMaTU4YECKOIro
MasiTHUKA.

2. Onpenenenne YacCTOTHI U 1epuoja Kose0aHui MIPYXKUHHOTO
MasiTHHKA.

3. HccnenoBanue 3aBHCHMOCTH TEpHOJa KOJIEOAHMH NOJBEIIEHHOTO KHHUTH Ipy3a
OT JAJIMHBI HUTH.

4. HccnenoBanue 3aBUCHUMOCTH nepuoaa  KoJjeOaHui MPY>KUHHOTO
MasiTHUKa OT Macchl rpysa.

5. IIpoBepka He3aBUCHMMOCTH Iepuojia KojeOaHuil rpy3a, MOJBEIIEHHOIOK HUTH, OT
Macchl Tpy3a.

6. OnbITEl,  JAEMOHCTPUPYIOIINE 3aBUCUMOCTh nepuosa  KojeOGaHMM

MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. N3mepenue yckopeHust cCBOOOJHOTO NaICHUS.

Pazgen 10. DiieKTpOMarHuTHoE MoJie ¥ 3J1eKTPOMAarHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE TMoJie. DJIEKTPOMarHUTHbIE BOJIHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana snekTpoMarHUTHBIX BOJIH. MCcronb30BaHne 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.

QHGKTpOMaFHI/ITHaH IIpupoaga CBCTa. CKOpOCTB cBeTa. BonHOBBIE CBOICTBa

CBeETAa.
Hemoncmpauuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBble cBOMCTBA CBETA.

Jlabopamopuwvie pabomut u onvimol.
1. Nzyuenue CBOJCTB ANEKTPOMArHUTHBIX BOJIH C  TOMOIUIBIO



MOOHIILHOTO TenedoHa.

Pasjnen 11. CBeToBblIe sIBJICHHUS.

JlyueBas mogmenes cBera. Mcrounuku cBera. lIpsMonmHEWHOE pacnpOCTpaHEHUE CBETA.
3armenust Connua u Jlynsl. Otpakenue ceta. [1nockoe 3epkano. 3aKOH OTpa)kKeHUs CBETA.

[Ipenomnenue cera. 3akoH npenomieHus ceeta. [loaHoe BHyTpeHHEE OTpakKeHHUE CBETA.
Hcnosib30BaHNEe MOJHOTO BHYTPEHHETO OTPAYKEHUSI BONTHUUECKUX CBETOBOIAX.

JIunza. Xonx nydet B nmH3e. OnTuueckas cucreMa (oroammapara, MHUKpPOCKONA U
teneckomna. ['1a3 kak onruyeckas cucrema. bin3opykocTs U JalbHO30PKOCTb.

Pasnoxxenue 0enoro csera B criekTp. OnbiTl HetoToHa. Cio’keHue crieKTpajibHbIX LIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

1. [IpsimonuHeNHOE pacpoCTpaHEHUE CBETA.

2. OTtpaxxeHue cBeTa.

3. [Tonyyenue M300pakeHui B IUIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKaax.

4. [Ipenomiienue cpera.

5 OnTHu4YecKkui CBETOBOI.

6 Xox mydeil B coOuparolei JInH3e.

7. XoJ 1ydel B paccenBarolel JIMH3E.

8 [Tonydyenune n300pakeHHI ¢ TOMOIIBIO JIMH3.

9 [IpuHnun neiictBus GoTtoamnmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mopens rinasa.

11. Pa3znosxenue 6enoro cBeTa B CIIEKT).

12. [Tonydyenue 6em0T0 CBETA MPH CIIOKEHUH CBETAa Pa3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIUIa OTPAXKEHUSI CBETOBOTO JIy4ya OTYIJIA MAJICHUS.

2. N3yuenne  XapaKTEpUCTHUK M300paxeHus npeaMeTa B IUIOCKOM
3epKaie.

3. HccnegoBanue 3aBUCUMOCTH  yIJla MPEIOMJIEHUS CBETOBOIO Jiyya OT yrjia
MaJICHUS] Ha TPAHUILIE «BO3LYX—CTEKIIO».

4. [Tonydyenune n300pakeHHUI ¢ TOMOIIBIO COOMPAFOIICH JIMH3BI.

5. Onpenenenue doxycHOrO paccTosiHus U ONTUYECKOU CHUJIBI
coOuparoiien JUH3bIL.

6. OnBITHI MO PA3JIOKEHUIO OEIOT0 CBETa B CIIEKTP.

7. OnbITH IO BOCIPUSTHIO I[BETA MPEIMETOB MPU UX HAOIIOIEHUU Yepe3lBETOBHIC
(UITBTPBHI.

Pa3ngen 12. KBaHTOBbBIE SIBJIEHHUS.

OneiTel Pe3epdopna u minanerapHas mojaenb aroma. Monens atoma bopa.

Ucnyckanue u norsomieHue ceera atoMoM. KBaHTbl. JInHeiiuaTbie CrieKTPhI.

PagnoaktuBHOCTE. Anbda, Oera- U ramma-usnydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas mopens aromHoro simpa. W3ortombel. PamuoaxkTtuBHBIE mpeBpamieHus. [lepuon
MOJIypacnaia aTOMHBIX siZiep.

SnepHble peakiuu. 3aKOHBI COXpAaHEHHS 3apsSA0BOTO U MAaCCOBOTO YHCEN. DHEPrusl CBSI3U
aTOMHBIX sfep. CBs3b Macchl v SHepruu. Peakuuu cunTe3a uaeneHus saep. MIcTouHuku sHepruu
CoJHI1a 1 3BE3]I.

SAnepnas sHepretuka. JleficTBUS pagioaKTUBHBIX U3JIYYEHUH HA )KUBBIE OPraHU3MBIL.

Hemoncmpayuu.



CrieKTpsl U3JTy4yeHHUs U MOTJIONIEHUS.

CrieKTphl pa3IMuHbIX Ia30B.

CrexTp Bojiopo/a.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOIINX U3ITYYEHUH.

Perucrpanus nsinydeHus NpupoIHbIX MUHEPAJIOB U ITPOIYKTOB.

oV AW

Jlabopamopubvie pabomst u onvimol.

1. Halnronenue CrutonHbIX U JMHEHYAThIX CIIEKTPOB U3JIYUYCHHUS.

2. HccnenoBanue TpekoB: M3MEPEHHE SHEPIrUM YAaCTULBI 110 TOPMO3ZHOMYINYTH (11O
dororpadusim).

3. H3mepeHnne paaroakTHBHOTO (oHa.

IHoBTOpHUTEIHLHO-060011IaK0INI MO/YJIb.

[ToBTOpUTENBbHO-0000MaOIIMKA ~ MOY/Ab IpEeAHAa3HAu€H JUIsl CUCTeMaTH3aluu |
000011eHNS IPEIMETHOTO COJIEP’KAaHUS U OIBITAa AESITEIbHOCTH, TPUOOPETEHHOTO TPU N3YUEHUN
BCEro Kypca (pU3MKH, a TakXke JJs MOJArOTOBKM K OCHOBHOMY IOCYJAApCTBEHHOMY SK3aMEHY IO
¢uzuke 1151 00y4aronuxcs, BIOPaBUINX ATOT YIEOHBIN TIPEIMET.

[lpy w3ydeHWHM [AHHOTO MOXYJS pEaTu3yITCd M CHCTEMaTH3HPYIOTCS  BHIIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX O00ECHEeunBaeTCs JOCTHIKEHHE TMPEIMETHBIX |
MeTanpeIMETHBIX TUIAHUPYEMBIX pPe3yJIbTaToB OOYYeHHs, (POPMHPYETCS €CTECTBEHHOHAYIHAS
IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HWCCIICIOBAHUS SIBICHUIH TPUPOJIBI M TEXHUKH,
OBJIaZICHUE YMEHUSMHU OOBSICHATH (PU3NUECKUE SBIICHHS, IPUMEHSISI TOJTyICHHBIC 3HAHUS, PEIIaTh
3aJ]auu, B TOM YHUCIIC KaYeCTBEHHBIE U KCIIEPUMEHTAIILHBIE.

[IpuHIMNNATBHO AEATENIBHOCTHBINA XapaKkTep JaHHOTO pa3jelia peajin3yercs 3a CU€T TOro,
4T0 00y4arolrecs BBIIOIHSIIOT 3aJaHNs, B KOTOPBIX UM IIpeUIaraercs:

Ha OCHOBE IOJIy4EHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBACHATh(YU3NYECKHUE SIBIICHHS
B OKPYXaIOIIEH MPUPOAE U MOBCEIHEBHOM KU3HH;

UCIOJb30BaTh HAyYHbIE METOAbI UCCIENOBaHUS (PU3MUECKUX SBICHUH, B TOMYUCIE IS
IIPOBEPKH I'MIIOTE3 U MOIYYEHHs TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh Hay4HbI€ OCHOBBI Han0OJIee BAXHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTUH,
HarpumMmep, MPakKTUYECKOr0 MCIIOIb30BaHUs PA3IMYHbIX HCTOYHUKOB 3HEPrUM Ha OCHOBE 3aKOHA
IIPEBPAILEHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIUH.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHMUAA

I/IsyquHe (1)I/ISI/IKI/I Ha YPOBHC€ OCHOBHOTO 0611[61"0 O6paSOBaHI/ISI HaIIpaBJICHO Ha
JOCTHIKCHHEC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p2130BaTCJ'IbHBIXpe?»y.]'IBTaTOB.

B pE3yibTAaTC HU3YUCHUSA (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O 0611161"0 O6pa30BaHI/I$I y
o6yqa10meroc;1 6y,HYT C(i)OpMI/IpOBaHBI CJICAYHOIIUC JINYHOCTHBIC PE3YJIbTATHI B HaACTU:

. 1) naTPHOTHYECKOT0 BOCIIUTAHMSI:

. — IpPOsIBJICHWE MHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSIHMIO POCCHUHCKON
¢u3nveckoil HayKu;

. — IICHHOCTHO€ OTHOILIEHUE K IOCTHIKEHUSM POCCUHCKUX YUEHBIX- (PU3UKOB;

. 2) rpaIaHCKOTr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHUS

. — TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY)KJIEHUH OOILIECTBEHHO 3HAUYMMBIX U
TUYECKUX MPOOIIEM, CBA3aHHBIX C MPAKTUYECKUM MTPUMEHEHHEM JOCTIKEHUH (PU3HKH;

. — OCO3HAaHHE BAXHOCTH MOPAJIBHO-3TUYECKUX IPUHLUIIOB B JEATEIBHOCTH
Y4€HOTO;

. 3) 3cTeTHYeCKOro BOCIIMTAHUS:



. — BOCHpPHUATHE SCTETUYECKUX KadeCcTB (U3UUECKON Hayku: €€ TapMOHUYHOTO
IIOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

. 4) HeHHOCTH HAYYHOTO MO3HAHUS:

. — 0CO3HAHHE LIEHHOCTH (PU3MUYECKON HAyKN KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS
MHpPAa, OCHOBBI Pa3BUTHs TEXHOJIOTUM, BAXKHENUIIEH COCTABIIAIOIIEH KYJIbTYPBI,

. — pa3BUTHE HAy4yHOU JIIOOO3HATENBHOCTH, MHTEpECa K MCCIIEN0BATEIbCKON
NeSITENIbHOCTH;

. 5) popmMupoBaHus KyJIbTYPHI 310POBbs H SMOIMOHATBLHOTO (JIATONIOTY S

. — OCO3HaHME LEHHOCTH Oe30macHoro oOpa3a JKU3HM B  COBPEMEHHOM

TEXHOJIOTUYCCKOM MHPEC, BAXKHOCTH ITPAaBUJI 0e30I1aCHOTO IMOBECACHMA Ha TPAaHCIIOPTE, HA JOPOTax,
C JJICKTPUUYCCKUM U TCIIJIOBBIM O60p}/I[OBaHI/IeM B IOMAIIHUX YCJIOBHUAX;

. — ¢(OpMHUPOBAHHOCTh HaBbIKa pe(UIeKCHH, TPU3HAHNE CBOETO IIpaBa Ha OMHUOKY U
TAKOT0 ke MpaBa y APyroro 4ejl0BeKa;

. 6) TPy/10BOT0 BOCIIUTAHUS:

. — AaKTHBHOE Yy4yacTHE€ B pELIEHUU NPAKTHUECKUX 3ajad (B paMKaxX CEMbH,

0o0pa3oBaTeNIbHOM  OpraHu3alui, Topoja, Kpas) TEXHOJOTHMYECKOW U  COIHATBHOM
HaIpaBJIEHHOCTH, TPEOYIOIHUX B TOM YHCIIC U (PU3HUYECKUX 3HAHUM;

. — MHTEPEC K MPAKTHIECKOMY M3YUEHHUIO POPECCHii, CBI3aHHBIX C (DU3UKOM;
. 7) IKOJIOrM4€eCKOT0 BOCIIMTAHUSI:
. — OpHEHTAIMsI Ha TIPUMEHEHNEe (PU3NUECKUX 3HAHUIA TSI PEIICHns3a1a4 B 00IacTH

oxpyma}omel‘/i Cp€abl, IIAHUPOBAHUS IMOCTYIIKOB M OLCHKHW HMX BO3MOXHBIX HOCJ'Ie)ICTBI/Iﬁ JJIA
OKpY)KarOLIEn Cpeibl;

. — OCO3HaHME TJIO0ATBPHOTO XapaKTepa AKOJOTHYECKUX MpOoOJIeM M TyTed HX
peleHus;

. 8) ajanTanum K U3MEHSIOIIMMCS YCJIOBUSM COIMAILHOI U PUPOTHON Cpebl:

. — MOTPeOHOCTH BO B3aUMO/ICHCTBUU TIPU BBITIOJTHEHUH HCCIICIOBAHUHN U TIPOCKTOB
(bu3NYecKoi HAIIPaBICHHOCTH, OTKPBITOCTh OTIBITY M 3HAHUSIM JIPYTHUX;

. — TIOBBIIIEHWE YPOBHS CBOCH KOMIICTEHTHOCTH 4Yepe3 IPaKTHYECKYIO
NeSTEIbHOCTb;

. — NOTpeOHOCTh B (JOPMUPOBAHUM HOBBIX 3HAHWI, B TOM 4YHCICHOPMYIHUPOBATH
UJICH, TIOHSITHS, TUTIOTE3bI O PU3MUYECKIX OOBEKTaX U SIBJICHUSX;

. — OCO3HaHWe Je(PUIUTOB COOCTBEHHBIX 3HAHMW W KOMIETEHTHOCTEH BOOJACTH
buzuky;

. —  IUIAaHUPOBaHUE CBOCTO  pa3BUTHS B  INPHOOPETCHUU HOBBIX
(bU3NYECKUX 3HAHUM;

. — CTpPEeMJICHHE aHaJIM3MPOBATh U BBISBISITH B3aUMOCBS3H IPUPOJIBI,00MIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIOJIb30BAaHUEM (DU3UUCCKUX 3HAHUM;

. — OIIGHKAa CBOMX JICHCTBHI C YY€TOM BIUSHHS Ha OKPYXKAIOIIYIO CPELy,

BO3MOJKHBIX I100aJIbHBIX OCIIEICTBUI.

METANIPEAMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHHs NpOrpaMMbl 1Mo (HU3MKE Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanust y oOyuatomerocs OynyT cGhOpMHUpOBaHBI MeTamnpeIMeTHbIe Ppe3yJbTAaThl,

BKIIFOYAOMIUE TMO3HABATCIIbHBIC YHUBCPCAJIBHBIC yLIe6HI>IC HeﬁCTBHH, KOMMYHUKAaTUBHBLIC
YHUBCPCAJIbHBIC y‘IC6HLIe HeﬁCTBHH, PEryJIAITUBHBIC YHUBCPCAJIBHBIC y‘Ie6HHe JIENCTBHSL.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIE YUeOHbIC el CTBHUS



Ba3oBble JJornyeckue aAeiicTBud:

. BBISIBIISATh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU O0OBEKTOB(SBICHUIN);

. yCTaHABJIMBAaTh CYIIECTBEHHBIH TMpPH3HAK KJIacCU(UKAIMK, OCHOBAHUS IS
000011IeHUs 1 CPAaBHEHUS;

. BBISIBIIATh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHsSI B paccMaTpUBaeMbIX (hakTax,
JTAHHBIX M HAOJIOACHUSIX, OTHOCAIINXCS K (PU3UYECKUM SIBIICHUSIM;

. BBISIBJISITD IPUYMHHO-CJIE/ICTBEHHBIE CBS3U npu U3Yy4EHUU
bU3NYEeCKUX  SBICHHUH U TIPOILIECCOB, JieNlaTh  BBIBOABI  C  HCIOJIb30BAHHUEM

NETyKTUBHBIX M WHIYKTUBHBIX YMO3AK/IIOYCHHWW, BBIJBUTATh THUIOTE3bl O B3aHMMOCBS3AX
(U3HYECKUX BEIINYNH;

. CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemieHust y4dyeOHOW (¢u3nyecko 3amgauu
(cpaBHEHHE HECKOJIKMX BAapHMAHTOB pEUICHHs, BHIOOp HamboJiee MOAXOAIMIETO C Y4ETOM
CaMOCTOSITEIIEHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBUS.

. WCIIOJIb30BaTh BOMPOCH KaK UCCIEA0BATEILCKUA HHCTPYMEHT IMO3HAHUS;

. MPOBOJUTH TI0O CAMOCTOSITEJILHO COCTaBIICHHOMY TUIAHY OTIBIT, HECIOXKHBIN
(bM3UYECKUI HKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (PU3UIECKOTO SIBIICHHS;

. OIIEHWBATh HAa MPUMEHHUMOCTh U JIOCTOBEPHOCTh MH(MOPMAIMIO, MOTYyICHHYIO B
XO0/JI€ UCCIIEI0BAHUS WIIH SKCIIEPUMEHTA;

o CaMOCTOSITENIPHO (OPMYTHPOBATh OOOOIICHUS W BBIBOJABI 10 pe3yiIbTaTam
MIPOBEIEHHOTO HAOJIO/IEHUS, OTIbITA, UCCIICIOBAHMS;

. MMPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a

TAKXXC BbIJIBUT'aTh MPEATIOIOXKCHUA 00 ux Pa3BUTHUHU B HOBEIX YCIIOBUAX U KOHTCKCTAX.

Pa6ora ¢ unpopmaumeii:

. MPUMEHSTh Pa3IU4Hble METO/Ibl, HHCTPYMEHTHI U 3alpOChl IPUIIOUCKE U 0TOOpE
MH(pOpPMAIIUU WU TaHHBIX C YIETOM MPEIOKEHHON YIeOHOU (HU3MIECKON 3a1a4u;

. aHAJIM3UPOBATh, CHUCTEMATU3MpPOBaTh UM  HMHTEPHPETUPOBATH  HHPOPMAIIIIO
Pa3IMYHbIX BUJIOB U (POPM MpeACTaBICHHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OPMY MpecTaBlieHus: HHGOPMaLUU U
WUTIOCTPUPOBATH pelllaeMble 33/1a4l HECIIOKHBIMH CXE€MaMU, AUarpaMMaMu, UHOU rpadukoi u
UX KOMOMHAIUSMHU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA:

. B X0Jie 00CYyXJIeHUsI yueOHOro MaTepuaia, pe3yJlbTaToB JabopaTOpHbIX paboT U
MIPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKJaeMOil TeMbl U BBICKA3bIBaTh WU/JEH,
HaIleJICHHbIE Ha pPellieHue 3a7a4u U MoJJIepKaHne OllarokenareaIbHOCTH OOIICHHUS,

. COIOCTaBIATh CBOU CYXAEHHUS C CYXKICHHUSMHU JPYTHX YYaCTHUKOB JHajora,
oOHapyXHBaTh pa3jIMyMe U CXOJCTBO NO3ULIUH;

. BBIPA)XaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

. NyOJUYHO TMPEJICTABIIATh PEe3yJAbTaThbl BBINOJHEHHOIO (DPU3MYECKOrO OIbITa
(3KcIIepUMeHTa, UCCIIeI0BAHUS, IPOCKTA);

. NOHMMaThb M HCMHOJb30BATh NPEUMYIIECTBA KOMAaHIHOW W HWHIMBUAYaJIbHOU
paloThI PH pelIeHNH KOHKPETHON (PU3NYECKOM TpoOIeMbl;

. IPUHUMATH LIEJIM COBMECTHOM IESTEIBHOCTH, OPraHU30BBIBATh JEHCTBUS IO €€

JOCTIDKEHHUIO: PaCIIPEeNieNIATh POJIM, 00CYX/IaTh MPOIECCHl M PE3YJIbTaThl COBMECTHOW pPabOTHI,
0000111aTh MHEHHS HECKOJILKHX JIIOIEH;

o BBITIOJIHATH CBOIO 4YaCThb pa6OTBI, A0CTUT'asA Ka4YCCTBCHHOI'O PE3YJIbTATAIlO CBOCMY
HaIIpaBJICHUIO 1 KOOPAUHUPYA CBOU JIENCTBUS C APYrUMHU WICHAMU KOMAH/IbI;
o OIICHMBATh Kad4€CTBO CBOCIO BKJIaJa B 06H.IHI>1 IMPOAYKT II0 KpPUTCPUAM,

CaMOCTOATECIBHO C(I)OpMYJ'II/IpOBaHHLIM Y4aCTHUKaMU B3aKMMOJICHCTBUS.



PerJIﬂTI/IBHbIe YHUBEPCAJIbHbIE yqeﬁnble JeHCTBUS

Camoopranmzanms:

. BBISBJIATh MPOOJEMBl B JKM3HEHHBIX M YYEOHBIX CHUTYalMAX, TPEOYIOUIUX s
pemeHus pU3NUECKUX 3HAHUH;

. OPUEHTUPOBATHCS B PA3JIMYHBIX MTOAX01aX MPUHATHUS pEeLIEHUH (MHAUBUAYAIBHOE,
MIPUHATHE PEILIECHUS B IPYIIE, IPUHATUE PELICHU TpYyIoil);

. CaMOCTOSITEJIBHO COCTABJISITh AITOPUTM pelIeHHs PU3NYECKON 3a/1auM WM IJIaHa
UCCIIEIOBAaHUS C Y4YETOM HUMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIpejlaracMble BApHAHTHI PEILICHUN;

. JienaTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELLIEHHE.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEIEKT:

L4 AaBaThb aICKBATHYIO OLICHKY CUTyallu W IIpEajiaraTthb IJj1aH e€ HU3MCHCHU,

. OOBSACHATh NPUYMHBI JOCTH)KEHUS (HEJIOCTHIKEHUS) pe3yNIbTaTOB JAEATEIbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

L4 BHOCHUTH KOPPEKTHBBI B ACATCIBHOCTDH (B TOM 4YHCJI€C B XOJ BBIIIOJIHCHUA

(bu3MYECKOTO UCCIIEOBaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBLINXCS
CUTYaIii, yCTAHOBJIEHHBIX OLINOOK, BOHUKIINX TPYAHOCTEN;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIH U YCIIOBUIM;

. CTaBUTh ce0s Ha MECTO JpYroro 4ejoBeKa B XOJE CIOpa WIH JUCKYCCUU Ha
Hay4HYIO TEMY, HOHUMAaTb MOTHBBI, HAMEPEHHUS U JIOTUKY JIPyroro;

. MpHU3HaBaTh CBOE MpPaBO Ha OIIMOKY MpH pelieHud (U3NYECKUX 3aaad WId B

YTBEPKICHUSIX HA HAyYHbIE TEMbI U TaKOE K€ MPaBo APYroro.
HNPEIMETHBIE PE3YJIBTATHI

K xonIity oOyuenus B 7 KJjiacce mpeAMETHBIC pe3yIbTaThl HA 0a30BOM yYPOBHE JOJIKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCST YMEHUM:

. UCIIOJIb30BaTh TOHSTUS: (PU3MUYECKHE W XMMHUYECKUE SIBIICHUS, HaOIIOJICHHE,
AKCTIIEPUMEHT, MOJIEIIb, THIIOTE3a, SAMHUIBI (PU3HMUCCKUX BEIMYHMH, aTOM, MOJICKYJIa, arperaTHbIe
coCcTOsIHMsI ~ BemiectBa  (TBEpIOE, IKUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIIKCHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, TNPSMOJMHEWHOE), TPACKTOPHUS, PaBHOACHUCTBYIOIIAs CHIIA,
nedopmanus (yrpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOIIUECS COCY/IBI;

. paznmuyarh sBieHus (auddy3us, TemIoBoe JBWKEHWUE YACTHII BEIIESCTBA,
paBHOMEpHOE JIBUKCHHE, HEPaBHOMEPHOE JIBIDKEHHE, WHEPIHs, B3aMMOJICHCTBHE TEl,
paBHOBecHe TBEPIBIX TENl C 3aKPCIUIEHHON OChIO BpAlCHMS, Tepeiadya JaBJICHUS TBEPIBIMU
TENaMH, JKHIKOCTSIMU M Tra3aMH, aTMOoC(epHOe JaBlicHHE, IUIaBaHUE TeJ, IPEBpAICHUS
MEXaHUYECKOW DHEPruu) 1O OMKMCAHUIO HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3HUUECKOE SBJICHUE;

. pacrio3HaBaTh IPOSBICHHE W3YYCHHBIX (DU3MYCCKHX SIBJICHUW B OKpPYKAIOIIEM
MHpE, B TOM 4YHcle (U3NYECKHE SIBICHUS B NPUPOJIE: MPHUMEPHI JIBIKEHUS C Pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXUBOW INpPHpOJIE, ACHCTBHE CHIIBI TPEHHUs B MPUPOJE U TEXHHKE,
BIIUSIHUE aTMOC(EPHOTO JIaBJICHUS Ha )KUBOM OpPTraHU3M, TUIaBaHHUE PHIO, phIYaru B TEJIe YEeIOBEKa,
IIPU TOM NEPEBOJUTH MPAKTUYECKYIO 3a7a4y B y4yeOHYI0, BBIICIATh CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKu) GpU3NYECKUX SIBICHUMH;

. ONMCBHIBATh M3YYEHHBIE CBOWCTBA Tel U (PuU3MYECKHE SBJICHUS, MCHOJB3Ys
¢u3nyeckre BeIMUMHBI (Macca, 00bEM, IIOTHOCTh BEIECTBA, BPEMs, ITyTh, CKOPOCTb, CPEIHSA
CKOpOCTh, CHJIa YNPYrOCTH, CHJa TSIKECTH, BEC TeJa,Cujia TPeHHs, JaBlieHue (TBEPIOro Tea,
KUJKOCTH, Ta3a), BRITAIKUBAIOIIAS CUJIa, MEXaHIYeCKast pad0Ta, MOIIHOCTb, TJIEYO CHIIbI, MOMEHT



CHJIBI, KOS(QUIMEHT IO0JIE3HOTO ACUCTBUS MEXaHM3MOB, KMHETHYECKas M MOTEHIMAJIbHAs
SHEPTHUs), IPUONUCAHUY MPABHIBHO TPAKTOBATh (PM3UYECKUH CMBICT HCIIOJIB3YEMbIX BEJIWYHH,
uXx 0003HAUCHUS U €MHUIBI (PU3NYECKUX BETUYNH, HAXOJUTH (DOPMYIIbI, CBSI3bIBAIOLINE JTAHHYIO
(GU3NYECKyI0 BEIUYHHY C JAPYTUMH BEIMYMHAMH, CTPOUTH I'paUKU W3yYCHHBIX 3aBHUCUMOCTEH
(U3HYECKUX BEIINYNH;

. XapaKTepU30BaTh CBOICTBA TeJ, (PU3NYECKUE SIBIEHMSI M INPOLIECCHI, HCIOJB3YS
IIpaBUJIa CJIOKEHHUS cUil (BIOJb OJHOM IpsiMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena,
MPaBUJIO paBHOBECHs pbluara (0JIOKA), «30J0TOE MPaBUJIO» MEXAaHWUKH, 3aKOH COXPaHCHHS
MEXaHUYECKOH 3HEpruu, Ipyu 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUChIBATh €T0
MaTeMaTH4YECKOE BbIPAKEHUE;

. OOBSICHATH (PU3UYECKUE SIBICHUS, MPOIECCHl W CBOIMCTBA Tell, B TOM YHCIE W B
KOHTEKCTE CHUTyallu MpaKkTUKOOPUEHTHUPOBAHHOIO  XapakKTepa: BBIABIATh MPUUMHHO-
CIICZICTBEHHBIE CBSI3U, CTPOWTH OOBSCHEHHE M3 1-2 JOTMYEeCKHX MOIaroB ¢ OmMopod Ha 1-2
M3Y4YEHHBIX CBOMCTBA PU3NYECKUX SBJIECHUH, GPU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemaTh pacu€THble 3amauu B 1-2 HEHCTBUS, HMCHOJB3YsS 3aKOHBI U (DOPMYIIBI,
CBS3bIBAOIIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3allMChIBaTh KPaTKOE
yCIIOBUE, TOJICTaBIATh (PU3NYECKUE BEIMYMHBI B (GOPMYJIbl U MPOBOJUTH PacUEThI, HAXOIUTh
CIpaBOYHbIE JlaHHBIE, HEOOXOJAMWMBbIE [JIs pelIeHHs 3a]lady, OLIEHWBATh pPEATUCTHYHOCTD
MOJTYYCHHOUN (hM3UIECKOMBEITMUNHEI;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIMTh IPU MOMOIIU (PUINYECKUX
METO/IOB, B ONUCAHUM HCCIIEOBAaHUS BBIACNATH IPOBEPSEMOE MPEIOJIOKEHHE (TUIOTE3Y),
pasnuyaTth ¥ UHTEPHPETUPOBATH TOJYYEHHBIH pe3ysbTaT, HaXxOAUTh OIMIMOKKM B XOJie OIbITA,
JIeNIaTh BBIBOJIBI 10 €TO pe3yJbTaTaMm;

. MPOBOJIUTH OTBITHl TI0 HAOIOACHUIO (U3UYECKUX SIBICHHNA WM (PU3UIECCKUX
CBOMCTB Tell: (OpMyaHpOBaTh TPOBEPSIEMBIC TPEANOIIOKEHUS, COOMpaTh YCTAaHOBKY U3
MIPEUI0KEHHOTO 000PYAOBaHUS, 3AIUCHIBATH XO/I OTBITa U(HOPMYIHPOBATH BHIBOJIHI;

. BBITIOJTHSTE TPSIMbIEC H3MEPEHHUS PACCTOSHUS, BPEMEHH, MAacChl Tella, 00bEMa, CHITBI
Y TEMIIEPaTyphl C HCIIOJIF30BAaHHEM aHAJIOTOBBIX U MU(POBBIX MPUOOPOB, 3aIMMCHIBATH MTOKA3aHUS
MPpUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHOM MOTPENTHOCTA U3MEPCHHUI;

. IPOBOUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOHM (DM3UYECKONBEIMYUHBI OT JAPYron
C MCTIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PABHOMEPHO JBIDKYIIETOCS TEIa OT
BPEMCHHU JIBIDKCHHS Tela, CHUJIbl TPEHHS CKOJIBKCHHS OT Beca Tela, KadecTBa 00pabOTKH
MOBEPXHOCTEH TET M HE3aBHCUMOCTH CHJIBI TPEHHSI OT IIONIATN CONMPHKOCHOBEHUS TEJ, CHIIBI
VIIPYrOCTH OT YAJIHHEHUS MIPY>KUHBI, BBITAIKUBAIONICH CHIIBI OT 00bEMA OTPY)KEHHOHN YacTH Tela
U OT IUIOTHOCTH YKHJIIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOMHBI, Ha KOTOPYIO
MOTPY)KEHO TEJO, YCIIOBUH IUIaBaHUS TEJ, YCIOBHI PAaBHOBECHUS pbluara U OJIOKOB), y4acTBOBATh
B IUIAHUPOBAHUHM Y4eOHOTO HCCJICIOBAHUs, COOMpATh YCTAaHOBKY M BBINOJHSITH H3MEPEHHUS,
clieflysl TPENIOKEHHOMY IUIaHy, (HUKCHPOBATh pPE3YJbTaThl IOJIYYEHHOW 3aBUCUMOCTH
(GU3NYECKUX BEIUYMH B BHJE TNPEIJIOKEHHBIX TaOiIHMIl U TIpaduKOB, JeJaTh BBIBOJBI IO
pe3ysbTaTtaM HCCIeIOBaHMS,

. IPOBOJIUTh KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYMH (IUIOTHOCTh BEIECTBA
KHUJIKOCTH U TBEPJOTO Tella, CUJa TPCHHUS CKOJILKEHUS, JABJICHUE BO3/yXa, BBITAIKHABAIOIIAS
CHUJIa, IEHCTBYIOIIAs Ha MOTPYKEHHOE B KHUAKOCTh TeNO, KOI(PPHUIIMEHT MOJIe3HOTO JACHCTBHS
MPOCTBIX MEXAHW3MOB), CIIeAys MPEIIOKEHHONW WHCTPYKUWU: TPU BBINOJHEHUU H3MEpPEHUM
coOupaTh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHUE HCKOMOM BEINYMHBL;

. coOyroaTh TMpaBHJa TEXHUKUM OE30MacHOCTH TpU paboTe ¢ J1abopaTOpHBIM
obopynoBaHuEeM;
. yKa3bIBaTh MPHHIIUIBI JECHCTBHS TPUOOPOB U TEXHHUYECKUX YCTPOMCTB: BECHI,

TCPMOMCTP, AUHAMOMETP, COO6H_IaIOH_[I/ICCSI COCy/Hhl, 6ap0MeTp, pbIyar, MOABMKHBIM |
HEIO ABM>KHBIMN 6J'IOK, HaKJIOHHAasd IJI0CKOCTD,
o XapaKTCPU30BaTh IMMPUHIIUIIBL JIeiCcTBUSA HN3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX



YCTPOMCTB C OMOPOM HA MX ONMUCAHUsA (B TOM YHCIIE: MOAUIMITHUKH, YCTPONUCTBO BOJOMNPOBOAA,
TUAPABIMYECKUI Tpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOMCTBaX (M3WYECKUX SBICHHA ¥ HEOOXoauMble (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

o MPUBOJIUTh TPHUMEPHl (HAXOIUTh WHQPOPMAIUIO O TpHUMEpax) MHPaKTHUIECKOTO
WCIIOJIb30BaHUs (PU3UYECKUX 3HAHWM B TOBCEIHEBHOM KU3HU JJIs1 oOecreueHusi 0€30MmacHOCTH
pu OOpaleHNH C MPUOOpPAaMH W TEXHHUYSCKUMHU YCTPOWCTBAMH, COXPAHCHHS 3I0POBBS H
COOITIOJICHUST HOPM DKOJIOTHUYECKOTO MTOBEJICHHS B OKPYXKAIOIIEH cpejie;

. OCYIIIECTBIISITE OTOOP MCTOYHUKOB MH(pOpMaruu B VIHTEpHETE B COOTBETCTBHHU C
3aJJaHHBIM TIOMCKOBBIM 3aITPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUHA ¥ ITyTEM CPaBHEHHUS PA3IMIHBIX
HMCTOYHUKOB BBIJICNIATh WH(OPMAIUIO, KOTOPAsl SBIISCTCS MPOTHBOPSUYMBON MM MOXKET OBITh
HEJIOCTOBEPHOI;

. WCIIOJIb30BAaTh TPHU BBHIMIOJHCHUH YYeOHBIX 3aJIaHUH HAydyHO- TOMYJISPHYIO
TUTEpaTypy (PU3UUIECKOro COICpKaHUs, CIPABOYHBIC MaTepHAIIbl, pecypchl cetn WHTepHeT,
BIIQJICTh NpUEMaMU KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHus WHOpMANUUA W3 OJHOU
3HAKOBOU CHUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIEC KPATKHE MUChMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—
3 UCTOYHHMKOB HH(OPMAITH PU3NISCKOTO COJICPIKAHUS, B TOM YHCIIE MYOJUYHO JIENIaTh KpPaTKHe
COOOIEHUsT O pe3yJbTaTaX IMPOCKTOB WM YYeOHBIX HCCIICOBAaHUN, TPH 3TOM TI'PAMOTHO
WCII0JIb30BaTh W3YUEHHBIM MOHATHHHBIN ammapar Kypca (DU3WKH, COTIPOBOXKIATh BBICTYIUICHHE
MpEe3EHTALHNEN;

. TIPH BBITIOJTHCHUH YICOHBIX TPOEKTOB U UCCIICIOBAHUH pacipeiesiaTh 00sI3aHHOCTH
B TPyIIe B COOTBETCTBHW C TIOCTaBJICHHBIMHU 3aJladaMH, CIICJUTHh 3a BBINIOJHECHUEM IIJIaHa
NeUCTBUM, aleKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTH TPYIIIbI, BHICTPAUBAThH
KOMMYHHMKaTHUBHOE B3aUMO/JICHCTBUE, YUUTHIBAsS MHEHUE OKPYKAIOIIUX.

K xoniy o0yuenus B 8 kJiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM yYPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCST YMEHUM:

. WCIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE ABMKEHHE aTOMOB
U MOJIEKYN, arperaTHble COCTOSIHHS BEIEeCTBA, KPHUCTAJUIMUECKWE W aMopQHbe Tena,
HACBIIEHHBIA U HEHACBIIEHHBINA Map, BIaKHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSs SHEprus,
TEIUIOBOM JIBUTATEllb, JIEMEHTAPHBIN AIIEKTPUUECKU 3apsif, HJIEKTPUUECKOEe MOJIe, TPOBOJHUKU
U JUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE TOJIE;

. pasnuyath ABJICHUS (TEIJIOBOE pacIIMpEeHHE U CKaThe,Terionepenayda, TerioBoe
paBHOBECHE, CMauMBaHWE, KaNWULSIPHbIC SIBJICHMS, HCHapeHue, KOHACHCallus, IUJIaBJICHUE,
KpucTtaymm3anus (OTBep/eBaHUE), KUIEHHE, Terionepeaaya (TerIonpoBOJHOCTh, KOHBEKIUS,
U3ITyYeHHUE), DINEKTPHU3aIUsl TeJ, B3aUMOJICHCTBUE 3apsAoB, NCHCTBUS AIIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aMMO/ICHCTBIE MarHUTOB, IEHCTBUE MarHUTHOTO MOJI HA MTPOBOJAHHK C
TOKOM, JJIEKTPOMArHMTHAs MHIYKIHS) MO OMHCAHUIO WX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHUX AaHHOE (DPU3HUECKOE SBIICHUE;

. pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3NYECKUX SIBICHUU B OKPYXKAIOLIEM
MUpE, B TOM 4ucie PU3nYecKue sIBJICHUS B IPUPO/IC:IOBEPXHOCTHOE HATSKEHUE U KAWL PHbBIE
SIBJICHUS B IPUPOJE, KPUCTAJLIBI B IpHpo e, uzinydyeHue CoHIa, 3aMep3anre BoJ0EMOB, MOPCKUE
Opusbl, oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHera, SJEKTPUUECKHUEe SBIEHUS B arMmocdepe,
ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMJIH, Apeiid MOIIOCOB, POJIb MAarHUTHOTO
MOJIST A7ISl JKU3HU Ha 3emJie, TOJSIPHOE CUSHHUE, TIPU 3TOM MEPEBOJUTHh MPAKTHUUECKYIO 33/1a4y B
y4eOHYI0, BBIJIENATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (U3UUECKUX SBJICHUN;

. OTHCHIBATh M3y4EHHBbIC CBOICTBAa Tel U (DU3UYECKUE SBJICHHS, HCIOJIb3Ys
¢dbusznueckue BEIMYMHBI (TeMIlepaTtypa, BHYTPEHHSISI SHEPrusi, KOJIUYECTBO TEIUIOTHI, yIeIbHas
TEIUIOEMKOCTh BEIIECTBa, y/elIbHas TEIUIOTa MIIABIEHUS, yAelbHas TeIioTa mapooopa3zoBaHus,
ylenbHas TeIIoTa CrOPAaHUSATOILTNBA, KOX(PPUIIMEHT MOJIE3HOTO JIEHCTBUS TEIUIOBOW MAIIIHUHBI,
OTHOCHUTENIbHAsL BIIAXHOCTh BO3MyXa, OJIEKTPUYECKHM 3apsiji, cujla TOKa, DIEKTPHUECKOe



HanpsDKEHHUEe, COMPOTUBJICHHWE INPOBOJHUKA, YIEIbHOE CONPOTHUBJICHHE BEUIeCTBA, paboTa W
MOIITHOCTh JIEKTPHUUECKOTO TOKA), IPU OMHCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI
UCTOJIb3yEMbIX BEJIMYMH, 0003HAUCHHUSI W €AMHUIBI (PU3MUYECKUX BEIUYHH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TpaduKH
M3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

. XapaKTepU30BaTh CBOICTBA TeJl, (PM3UYECKUE SIBJICHMSI M IPOLIECCHI, HUCIOJIb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJSIPHO-KHHETHYECKOW TEOPUM CTPOCHHUS BEIIECTBA, MPHHIIUI
CYIIEPIIO3HIINY TOJIeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH Oma ist
ydacTka Lenu, 3akoH Jlxoyns—JIeHna, 3aKkoH cOXpaHeHUs! SHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO
(GbopMyIHPOBKY 3aKOHA M 3alMCHIBATH €TO0 MATEMAaTHUECKOE BBHIPAKECHUE;

. OOBSICHATH (prU3MYECKHE MPOIECCH U CBOWCTBA TEJN, B TOM YHUCIE U B KOHTEKCTE
CUTYallui TIPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUUHMHHO-CIICICTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHWE M3 1—2 JOrMYeckux IIaroB ¢ omopoil Ha 1-2 H3yYeHHBIX CBOMCTBa
(bu3nyecKux SABJICHUH, (PU3NYECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTEH;

. pemaTh pacdy€THble 3amauu B 2—3 JCUCTBUS, HCIOJB3YsS 3aKOHBI U ()OPMYIIBI,
CBS3bIBAOIIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3allMChIBaTh KPaTKOE
YCIIOBHE, BBISBIISATH HEJOCTATOK JAHHBIX JUIPEHICHUs 3a7a4H, BEIOMPATh 3aKOHBI U (YOPMYIIHI,
HeoOXouMble Ui €€ pelleHUs, MPOBOJUTh Pacu€Thl U CpPaBHMUBATh MOJYyYEHHOE 3HAYCHHE
(bU3NIEeCKOl BETMUNHBIC H3BECTHHIMU JTaHHBIMU;

. pacro3HaBaTh TPOOJIEMBI, KOTOPhIE MOXKHO PEUIMTh MPH MOMOIIN (HU3NIECKUX
METO/IOB, HCHOJIb3Yysl ONHUCaHHE MCCIEAOBAHMS, BBIACNIATH MPOBEPAEMOE IPEANOJIOKEHNUE,
OIICHUBATh MMPABMIILHOCTH MOPSI/IKA MIPOBEICHHUS HCCIICAOBAHUS, JIENIaTh BHIBOJIBI,

. MPOBOJIUTH OTBITHl TI0 HAOMIONCHHUIO (U3NYECKUX SIBICHHNA WM (PU3UIECCKUX
CBOMCTB Ten (KamWUISpHBIEC SIBJICHMS, 3aBUCUMOCTb JABJIEHUS BO3AyXa OT €ro o0béMa,
TEeMIepaTypbl, CKOPOCTH IIpollecca OCTBIBAHUS M HAarpeBaHMs IpU U3JIyYE€HUM OT LBETa
U3IyYaoue (mornomaroniei) moBEpXHOCTH, CKOPOCTh HUCIAPEHUs BOJBI OT TEeMIIEpaTyphbl
AKHUJIKOCTH U IUIOIIAAN €€ MOBEPXHOCTH, MIEKTPU3ALHUs Tel U B3aUMOJAEHCTBHE SJIEKTPHUECKUX
3aps/ioB, B3aMMOJEHCTBHE IOCTOSIHHBIX MarHUTOB, BH3yalu3aldsl MAarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHUTOB, JAEHCTBHS MAarHMTHOIO IO HAa IPOBOJHUK C TOKOM, CBOWCTBA
3JIEKTPOMArHuTa, CBOMCTBAa  BJIEKTPOABMraTelsl IOCTOSHHOIO  TOKa):  (OpPMYJIUpOBATh
IIPOBEPSIEMbIE TPENNOJIOKEHHs, COOMpPaTh YCTAaHOBKY U3 IPEJIOKEHHOIo 000pyIOBaHu,
OIUCBIBATH XOJ1 OMBITA U (OPMYIUPOBATH BHIBOBI,

. BBINOJIHATh IHPSMBbIE H3MEPEHUs TeMIepaTypbl, OTHOCHTEIbHON BIIAXHOCTH
BO3/lyXa, CHMJIbl TOKa, HANPSKEHUS C MCIIOJIb30BAaHHEM aHAJIOTOBBIX IPUOOPOB U JIaTUUKOB
(Gu3nYecKuX BEIUYMH, CPAaBHUBATh pe3ylbTaThl MU3MEPEHUH C y4y€TOM 3aJaHHON aOCOIHOTHOMN
MOTPELIHOCTH;

. IPOBOJUTH UCCIIEIOBAHUE 3aBUCHUMOCTU OJHOM (PM3NUECKOMBEINYNHBI OT APYron
C HCIIOJIb30BaHUEM MPSAMBIX HM3MEPEHHH (3aBUCUMOCTh COINPOTHUBIIEHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUIOILAN MOMEPEYHOr0 CEUYEHUS U YIEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOIHHKA,
CHJIBl TOKa, MJYIIEro 4Yepe3 MPOBOJHHMK, OT HANpPsDKEHUS Ha IPOBOJHUKE, HCCIElIO0BaHHE
[I0CJIEI0BATEIbHOTO UIIAPAIIIEIFHOIO COSAMHEHUH MPOBOAHUKOB): IUIAHUPOBATh MCCIIEI0BAHNUE,
coOMpaTh YCTAHOBKY U BBINOJHATh MU3MEPEHHUs, CIEAys MPeUI0KEHHOMY IUIaHy, (UKCHUpPOBATh
pe3yibTaThl IMOJYYEHHONM 3aBUCUMOCTH B BUJE TaOmul M rpaduKoB, JenaTb BBIBOJBI 10
pe3yiabTaTtaM Hcciel0BaHMs;

. IOPOBOJUTH  KOCBEHHbIE  H3MepeHUs  (U3NYecKuX  BenuuuH  (yAenbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pabOTa U MOIIHOCTh 3JIEKTPUYECKOTO
TOKa): IJAaHUPOBaTh M3MEpEeHHs, COOUpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIEays
MIPEUI0KEHHON MHCTPYKIIUH, U BBIUUCIIATH 3HAUEHUE BETMUUHBI;

. coOmoaTh MpaBHUja TEXHUKHM O€30IacHOCTH NHpu paboTe ¢ J1abopaTopHBIM
obopynoBaHueM;

. XapaKTepu30BaTh MPUHLUUIBI JEWCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKUX



YCTPOMCTB € OMOPOl HAa MX ONMHUCAHUS (B TOM YUCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP,
napoBasi  TypOMHA,  aMIepMerp, BOJIbTMETP,  CUETYMK  DJIEKTPUUECKON  SHEpruwy,
AIIEKTPOOCBETUTENIbHBIE ~ TPUOOPHI,  HarpeBaTelbHBIC  3JIEKTPONpHOOpsl  (TpUMEpHI),
IEKTPUYECKUE NPEIOXPAHUTENHU, 3JIEKTPOMArHUT, 3JEKTPOJBUTaTe]b IIOCTOSHHOTO TOKA),
UCTOJNB3ysl 3HAHUS O CBOWCTBaX (PU3UYECKUX SBICHUA W HEOOXOIUMbIe (HU3HUECKUE
3aKOHOMEPHOCTH;

. pacrno3HaBaTh IIPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIIbHBIE IPUOOPHI O
CXE€MaM U CXEMaTHYHbIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTaTe]b BHYTPEHHETO CrOpaHus, 3JEKTPOCKOIl, PEOCTAT), COCTABIATh CXEMbl IEKTPUUECKUX
Lernel CHociIeloBaTeabHbIM U MapajUIeIbHbBIM COCIUHEHUEM JJIEMEHTOB, pa3jinyas YCIOBHbIE
0003Ha4YEHHSI HIIEMEHTOB JIEKTPUUCCKUX LETIEH;

. MPUBOJUTh MpPHUMEPHl (HAXOIUTh HHGOpPMALUIO O MIpHUMEpax) MPaKTHUYECKOTO
UCIO0JIb30BaHUS (PU3UYECKUX 3HAHUI B MOBCEAHEBHOM KU3HU JUIsl oOecrieueHus: 6e301acHOCTH
npu oOpalleHuH ¢ NpudopaMM M TEXHMYECKUMHU YCTPOMCTBaMH, COXpPAHEHUs 3J0POBbS M
COOJIIOJICHHS HOPM DKOJIOTMUYECKOTO MOBEJICHHSI B OKPYXKAIOILEH Cpeie;

. OCYIIECTBIISAITh MOMCK MH(POpMaIuK (U3NIECKOTo coiepkanus B MHTepHeTe, Ha
OCHOBE HWMEIOMIMXCS 3HAHWUM W TYTEM CpaBHEHUS JOTOJHUTEIBHBIX HCTOYHUKOB BBIICTATH
WHGOPMAIIHIO, KOTOPAS SBJSETCS TPOTHBOPEYHBON MIIMMOXKET OBITh HEJIOCTOBEPHOIA;,

. WCTIONb30BaTh TPHU BBHITIOJHEHUH YYEOHBIX 3aJlaHWid HAay4yHO- TOIYJISPHYIO
TuTeparypy (pu3MUecKoro cojep)KaHHs, CHpaBOYHBIE MaTepHalbl, peCypchl ceTu HWHTepHeT,
BIQJIETh TpPUEMAMH KOHCTIIEKTHPOBAaHUS TEKCTa, mNpeoOpa3oBaHus WHPOpPMAIMH W3 OJHOU
3HAKOBOU CUCTEMBI B IPYTYIO;

. co37aBaTb COOCTBEHHbIE MUCHbMEHHBIE U KpPaTKUE YCTHBIE COOOIMIEeHHUs, 0000as
MHQOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3MYECKOTO COJEPIKAHHS, B TOM YHCIE ITyOIHMIHO
NPEACTAaBIATh PE3YAbTaThl HMPOEKTHONW WM HCCIEAOBATEIbCKON EATENPHOCTH, IIPU 3TOM
IPaMOTHO HCIIOJb30BaTh HM3YUCHHBIH MOHATUHHBIA ammapaT Kypca (U3MKH, CONpPOBOXKIAThH
BBICTYIUICHHE TIPE3CHTALNEH;

. IIPY BBITMOJIHCHUH y4eOHBIX NMPOEKTOB M MCCIECJOBAHUN (M3MUYECKUX IMPOIIECCOB
pacnpenenaTs 00S3aHHOCTH B TPYIIIE B COOTBETCTBUH C IOCTABICHHBIMH 33/1a49aMH, CICIUTH 3a
BBINOJTHEHUEM IIJIaHA JCHCTBHH W KOPPEKTHUPOBATH €ro, afeKBaTHO OLIEHHBATH COOCTBEHHBIN
BKJIaJl B JICATEIBHOCTh TPYIIbI, BHICTPauBaTh KOMMYHHKATUBHOE B3aUMOJCHCTBHE, MPOSBIISS
TOTOBHOCTBpa3peIaTh KOH(IUKTEL

K xoniy oOydenust B 9 Kiacce npeaMETHBIC Pe3yJabTaThl HA 0a30BOM yPOBHE JIOJKHEI
oTpaxarth c(HOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHUI:

. UCIIOJIb30BATh MOHSTHSA: CHUCTEMa OTCYETa, MaTepHajibHAas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO IBIKECHUs, nedopmarus (ynpyras, INIacTU4ecKast), TpeHHe,
HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh W TEPErpy3Ku, HEHTP TSKECTH, aOCOIIOTHO
TBEPJOE TEJO, EHTP TSHKECTH TBEPIOro Tella, paBHOBECHE, MEXaHWYECKUE KOJeOaHUs U BOJIHBI,
3BYK, MH(Pa3BYK M YIbTPa3BYK, JIEKTPOMArHUTHBIC BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAITBHO30PKOCTb, CHEKTPHI MCITyCKAaHHUS M TOTJOIICHH, anb(a, Oera- u
raMMa-u3JIydeHHs, U30TOIbI, SAepHast YHEPreTHKa,;

. pasznuyarh sBJIeHHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE IBUKECHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBUYKEHNE, CBOOOIHOE M IeHHE TeJl, PABHOMEPHOE JABH)KEHHE
[0 OKPYXHOCTH, B3aUMOJCUCTBUE TeJl, PEAKTUBHOE JBUXKEHUE, KOJIeOATeJbHOE JBHKCHHE
(3aTyxarolye 1 BbIHY)KJCHHbIE KOJIeOaHNUs1), Pe30HAHC, BOJTHOBOE JIBUKEHUE, OTPaKEHUE 3BYKa,
NPSIMOJIMHEIHOE paclpoCTpaHEHHE, OTPaXXEHHWE M IPEJIOMJICHHE CBETa, IOJIHOE BHYTPEHHeEe
OTpaKE€HHE CBETa, pas3lio’KeHUE Oeloro cBera B CIEKTP U CIOXKEHHE CIEKTPAJIbHBIX I[BETOB,
JMCIIEpCUsl CBETA, €CTECTBEHHas pPaJUOaKTUBHOCTb, BO3HHUKHOBEHHE JMHEHYATOro CIHEKTpa
M3ITYYEHHUs1) TOOMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPHPYIOLINX
TaHHOE (PpU3MYECKOe SIBICHUE;

. pacrio3HaBaTh MPOSBIECHUE W3YYCHHBIX (PU3MYECKUX SBJICHUN B OKpY)KalOIIEeM



Mupe (B TOM uucie (U3NYECKUE SIBJICHUS B MPHUPOJE: NMPHIUBBI U OTIMBBI, IBUKCHUE TUIAHET
CoJIHEYHOM CHUCTEMBI, PEAaKTHBHOE JBM)KCHHE JKMBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKHE BOJHBI, IL[yHAMH, 3XO, I[BETa TEJ, ONTHYECKHUE
ABIICHUSI B TPUPOJAE, OHOJOTMYECKOE JCHCTBHE BHAMMOTO, YyIbTPA(QHOIETOBOIO U
PEHTT€HOBCKOTO  M3JIy4YeHHUH, E€CTECTBEHHBIM pAaJMOAaKTUBHBIA (OH, KOCMHUYECKHE JIy4H,
pPanMOaKTUBHOE W3JTy4YE€HUE MPUPOTHBIX MHUHEPAJIOB, JCHCTBHE PAIHMOAKTHBHBIX M3IYUYCHHHA Ha
OpraHu3M 4YeloBeKa), MPU 3TOM IMEPEBOJIUTH IMPAKTUYECKYIO 33aqady B y4eOHYIO, BBIJCISATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3NYECKUX SBJICHUN;

. ONHCBHIBATh M3YYECHHBIC CBOWCTBA Tel W (DU3WYECKHUE SBJICHUS, HCIOJb3YS
¢bu3nvecKre BEIMIUHBI (CPEIHSSI U MTHOBEHHASI CKOPOCTH TeJla IIPH HEpaBHOMEPHOM JIBUKCHUH,
YCKOpEHHUE, IepeMeIleHNe, MyThb, YrjioBas CKOpPOCTb, CWJIa TPEHMs, CHJIa YOPYTOCTH, CHJa
TSOKECTH, YCKOpPEHHE CBOOOTHOTO TaJaeHHs, BeC Tella, HMITYIbC Tela, HMITYJIbC CHIIBI,
MexaHH4JecKasi paboTa U MOIIIHOCTh, IO TEHIMAIBHAS YHEPT U TeJIa, ITOIHATOTO HaJl IIOBEPXHOCTHIO
3eMJIM, TIOTEHIMAJIbHAS DJHEPrus C)KAaTOW NPYKUHBI, KHHETHUYECKas DSHEPTHs, TIOJHAs
MeXaHMYEeCKasi SHEPTHs, IEPUO]T ¥ YaCTOTa KOJICOAHUH, UTMHA BOJIHBI, TPOMKOCTB 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MMOKAa3aTeIb MPETOMIICHUS CPEJIbl), TPU OMUCAHUHU TPABUIBHO TPAKTOBAThH
(U3NIECKUN CMBICI UCIIOJIB3yEeMBIX BEIMYMH, 0003HAUCHUS U eIUHUIBI (U3UYECKUX BEIHYNH,
HaXOJUTh (HhOPMYJIBI, CBS3BIBAIONINE MAHHYIO (DU3UYECKYIO BEJIHUMHY C IPYTUMHU BEIHMYMHAMH,
CTPOHTH TPapUKH U3YIECHHBIX 3aBUCUMOCTEH (DHU3NUECKIX BEITHUHH,

. XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKHUE SBICHUS W TPOIIECCHI, HUCTOJB3YS
3aKOH COXPAaHEHHUS JHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUWS, MPHHIWI CYIEPHO3UIMHA CHII,
MIPUHIIUT OTHOCHUTENbHOCTH ["anmies, 3akoHbl  HpIOTOHA, 3aKOH COXpaHEHHs HMITYJIbCA, 3aKOHBI
OTpPaKEHHsI W TIPEJIOMIJICHHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAcCOBOTO YHCEN IPH
SJIEPHBIX PEaKIUsAX, MPU STOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alUCHIBaTh €ro
MaTeMaTH4eCKOEe BbIPaKEHUE;

. 00BACHATH (PU3HUECKUE MPOIIECCH U CBOICTBA Te, B TOM YHCIE U B KOHTEKCTE
CUTYalluil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUYMHHO-CIIEICTBEHHbIE CBS3H,
CTPOUTHh OOBSICHEHHE U3 2—3 JIOTUYECKHX IIIaroBC OMOpONW Ha 2—3 W3YYCHHBIX CBOMCTBA
(buznueckux sIBICHUN, (PU3NUECKUX 3aKOHOB WU 3aKOHOMEPHOCTEH;

. pemaTth pacy€THBIC 3aJaud (ONMUpAIOIIUecs Ha CHUCTEMYy U3 2—3 ypaBHCHHH),
UCIOJIb3YSl 3aKOHBI U (OPMYIbI, CBSI3bIBalOlUE (PU3MUECKHE BEIHMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUS 33/1a4dl 3alUChIBAaTh KPATKOE YCIOBHE, BBISBIIATH HEIOCTAIOIIME WU H30BITOYHBIC
JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUISI PEIICHUS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATUCTUYHOCTH MOJIYYEHHOTO 3HAYCHUS (PU3NYECKOM BETUUHHBI;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIMTh MPHU MOMOIIU (PU3UYECKUX
METO/IOB, HCIIOJIb3Yysl OIHMCAaHUE MCCIEA0BAHUSA, BBIICIATH MPOBEPSIEMOE IPEIIOJIOKEHHE,
OIICHUBATh  MPABWJIBHOCTh TOpPSAKA  NPOBEIEHUS  HMCCIEAOBAaHMsS, JeJaThb BBIBOJIBI,
HMHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUN U OTIBITOB;

. IPOBOAMUTH OTBITHI MO HAOMIONEHUIO (DU3MUECKUX SIBICHUNW WM (PU3MYECKUX
CBOMCTB Ten (M3yuyeHHe BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS YHEPrUH, 3aBUCUMOCTH
nepuoja KoieOaHUM MPYKHMHHOTO MasTHHKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTh OT aMILIUTYbl MalIbIX KOJIEOaHHM, MPSMOJIMHEHHOE pacIpoCTpaHEHUE CBETa,
pas3ioxeHue OeJloro CBETaB CIEKTpP, M3y4eHHE CBOICTB M300pa’k€HUS B IUIOCKOM 3epKaje U
CBOMCTB U300pakeHHs TpeIMeTa B coOuparoliei TuH3e, HabM0AeHUE CIIJIOUIHBIX U JIMHEHYaThIX
CIEKTPOB M3JIYYEHHs): CaMOCTOATENILHO COOMpaTh YCTaHOBKY U3 M30bITOYHOro Habopa
000pyZI0BaHUs, OUCHIBATh X0 OTBITA U €r0 pe3yabTaThl, GOPMYIHUPOBATH BHIBOJIBI;

. IPOBOJUTH IPU HEOOXOIMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpeaeNnss cpeHee
3Ha4YeHHEe U3MepsieMol BennuuHbl ((PoKycHOE paccTosiHue coOuparoliei JIMH3bI), 000CHOBBIBATH
BBIOOP crioco0a u3MepeHus (M3MEPUTENBHOTO prudopa);

. NPOBOJUTH  HCCIEOBAHUE  3aBHUCHUMOCTEHl  (pU3MYECKMX  BEIUYMH  C
UCIOJb30BAHUEM MPSIMBIX U3MEPEHUil (3aBUCUMOCTb MyTH OT BPEMEHH IpPU PABHOYCKOPEHHOM



JBMKEHUH 0e3 HauaJIbHOM CKOPOCTH, MEPH0/1a KoJeOaHWi MaTeMaTHUECKOTO MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH yIja OTPaKEHUS CBETAOT yrja MaJeHUs U yria IMPeJOMIIEHHS OT yrjia
NaJIeHUs): TUIAHUPOBATh UCCIICIOBAHUE, CAaMOCTOSATEIILHO COOMpAaTh YCTAaHOBKY, (DMKCHUPOBATH
Pe3yAbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BETMYMH B BUJIEe TaOIHIl ¥ TpaduKOB, AeTaTh
BBIBOJIBI 110 PE3YyJIbTaTaM MCCIIEI0BAHUS;

. IPOBOJAUTH KOCBEHHBIE M3MEPEHUS (PU3MYECKUX BEJIUYUH (CPENHsACKOPOCTbh U
YCKOpEHUE TeJla PU PaBHOYCKOPEHHOM JIBIKEHHUH, YCKOPEHUE CBOOOIHOTO MaJIeHUs], KECTKOCTh
NPYXUHBI, KOA((UIUEHT TPEHUSI CKOJbKEHUS, MEXaHUUecKas paboTa U MOIIHOCTb, YacTOTa U
Nepro/1 KojeOaHuii MaTeMaTUIECKOTO U MPYKUHHOT'O MassTHUKOB, OIITHYECKAast CHJIa COOMparoIeit
JUH3BI, PAJMOAKTUBHBIA (OH): IUIAHUPOBATH H3MEPEHHs, COOMPATh SKCIEPUMEHTAIHHYIO
YCTAaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIAEAYs IPEAT0KEHHOMMHCTPYKIIUH, BBIYUCIIATD 3HAYCHHE
BEJIMYMHBI W AHAJU3UPOBATH IOJYYEHHbIE pPE3yJbTaThl C Y4YETOM 3a/laHHOM MOTPEHIHOCTH

U3MEPEHUN;

. coOnroAaTh MpaBuia TEXHMKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

. pa3nuyaTth OCHOBHBIE TIPU3HAKU M3YUEHHBIX (PH3UYECKUX MOJIeNeii:MaTepraabHast

TOYKa, a0COJIOTHO TBEPIOE TENO, TOUCYHBII UCTOUHUK CBETA, Jyd, TOHKAs JIMH3A, IJIaHEeTapHas
MOJIeNTb aTOMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SIIIPa;

. XapaKTepU30BaTh TMPHHIUIBI JACHCTBUS HM3YUYEHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOWCTB C OMOpPOH Ha WX OMHUCAHUSA (B TOM YHUCIE: CHHIOMETpP, NATYUKU TMOJIOKCHHS,
paccTosIHUST W YCKOPEHHs, pakeTa, 3XOJOT, OYKH, IEPHUCKON, (OToanmapaTr, ONTHUYECKUE
CBETOBOJIBI, CIIEKTPOCKOT, IO3MMETp, KaMmepa BuiibcoHa), MCTONB3ysl 3HAHUS O CBOWMCTBAaX
(bu3nuecKux sIBICHUH U HE0OX0IMMble (PU3NUECKUE 3aKOHOMEPHOCTH;

. WCIOJIb30BaTh CXE€Mbl U CXEMaTHYHbIE PHUCYHKH U3YYEHHBIX TEXHHUYECKUX
YCTPOICTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMUECKUXIIPOLIECCOB MPU PEUICHUH Yy4eOHO-
MPAKTUYECKUX 3a/1a4, ONITUYECKHE CXEMbI JJIsi MOCTPOEHUS N300paK€HUI B MJIOCKOM 3€pKaje U
coOuparoIei JIMH3E,

. MPUBOJIUTH TPUMEPHI (HAXOAWTh HWH(MOpPMAIMI0O O MpUMEpax) MPAKTUYECKOTO
UCIO0JIb30BaHUS (PU3NYECKUX 3HAHHUI B MOBCEAHEBHOM XKU3HU JUIsl oOecrieueHus: 0€30MacHOCTH
npu OOpallleHuH ¢ NpudopaMu M TEXHUYECKUMH YCTPOICTBAMH, COXpaHEHHs 3J0pOBbS U
cOOIOICHNS HOPM KOJIOTMYECKOT0 MOBE/ICHUS B OKPYKaloLlel cpee;

. OCYILIECTBIISITh MOMCK HH(OpManuu Qusudeckoro cojaepxkanus B HHTepHere,
CaMOCTOSITENILHO (POPMYIIUPYSI TOMCKOBBI 3apoC, HAXOAUTD ITYTH ONPEAeNICHUs 10CTOBEPHOCTH
MOJIy4eHHOU HH(OPMAIK Ha OCHOBE UMEIOIINXCS 3HAHUN U IOTIOJTHUTENbHBIX HCTOYHUKOB;

. UCIIOJIb30BaTh IMPH BBINOJIHEHUN YUYEOHBIX 3aJaHUil Hay4YHO- MOMYJISIPHYIO
auTepatypy (pU3MUECKOro cojiepiaHus, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu WHTepHer,
BIIaJIeTh NpuéMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HH(OpManUU U3 OJHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

. co3faBaThb COOCTBEHHbIE THCHbMEHHbIE M YCTHBIE COOOILEHHS Ha OCHOBE
nH(OPMALIUU U3 HECKOJIBKUX MCTOUYHUKOB (DU3MUECKOTO COJIEpKaHUsl, MyOIUYHO MPEACTABIATh
pe3ynbTaThl MPOEKTHOW WM HCCIENOBATENbCKONW JIEATEIbHOCTH, MPH 3TOM TPaMOTHO
WCII0JIb30BaTh U3yYCHHBIN MOHATUIHBIN alapar u3y4yaeMoro pasziena (GU3UKd U COIPOBOXKIATh
BBICTYIIJICHHE MIPE3CHTAIeN ¢ y4€TOM 0COOCHHOCTEH ayIMTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumeHoBaHue pa3ie/ioB U TeM KoaunuecTBOo yacon DJIeKTPOHHBbIE
n/m | mporpaMmsl Bcer Kontp Ipakru | (unpposkie)
0 OJIbHBIE yecKue o0pa3oBaTte/ibHbIE
padoTsI padoThbI pecypchl
Pazjnen 1. ®u3uka u eé poJib B IO3HAHUHU OKPY-KAIOIIEro Mupa
®du3zurka - HayKa 0 IpUpoJIe 2 bubnuoreka [IOK
A https://m.edso00.ru/7f416194
dOu3nvecKue BEITUINHBI 2 1 bu6moreka [JOK
2 https://m.edsoo.ru/7f416194
EcrecTBeHHOHAaY4HBIN METO/ TO3HAHMS 2 1 bubnuoreka [IOK
3 https://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pa3nen 2. [lepBoHayabHbIE CBeIEeHHSI 0 CTPOEHUH BellecTBa
Ctpoenue BemecTBa 1 bu6mmoreka [{OK
A https://m.edso0o.ru/7f416194
JIBr>KeHMEe U B3aUMOICUCTBHUE YAaCTHI] 2 1 bu6mmoreka [JOK
2 BEIIICCTBA https://m.edsoo.ru/7f416194
ArperaTHbl€ COCTOSTHUS BEIIECTBA 2 bu6mmoreka [JOK
3 https://m.edso0o.ru/7f416194
Hroro mo pazueny 5
Paznen 3. /IBu:keHHe U B3anMo/IeiicTBHeE TeJl
Mexannueckoe IBUKEHUE 3 bu6mmoreka [IOK
A https://m.edsoo.ru/7f416194
WHuepnus, Mmacca, IIOTHOCTh 4 1 bu6mmoreka [IOK
2 https://m.edsoo.ru/7f416194
Cwuna. Bunel cun 14 1 2 bubmuorexa [JOK
3 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJ, :KUIKOCTEl U ra30B
Jasnenue. Ilepenava naBnenus 3 | bu6nmoreka [JOK



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

A TBEPJABIMU TEJIAMH, KUAKOCTSIMU U Ta3aMu https://m.edso0.ru/7f416194
JlaBiieHHE KUIKOCTH 5 bubnmnoreka [JOK
2 https://m.edsoo.ru/7f416194
ATtMmocdepHoe naBieHune 6 bubmmorexa [IOK
3 https://m.edsoo.ru/7f416194
JleficTBHE KUKOCTHU U ra3a Ha 7 3 bubnuorexa [JOK
4 MOrPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Uroro mo pazueny 21
Pa3nes 5. PaGora u MoImHoOCTh. JHEprus
PaboTta u MomHOCTH 3 1 bubnmoreka [JOK
A https://m.edsoo0.ru/7f416194
[IpocTeie MexaHN3MBI 5) 1 bubnuoreka [IOK
2 https://m.edsoo.ru/7f416194
MexaHudeckast SHEpTHs 4 1 bubnuoreka [IOK
3 https://m.edsoo.ru/7f416194
Hroro mo pazmeny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O0 68 12

I[TPOTPAMME



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

8 KJIACC

HaumeHoBaHue pa3jiejioB U TeM KoauvecTBo yacoB DJIeKTPOHHBbIE
n/n NPorpamMmbl Bcero Kontp IIpakTu | (uu¢poBbIe)
0JIbHbIE yecKue o0pa3oBaTejibHbIE
padoTsbI padoThI pecypcsl
Paznen 1. TensoBble AiBJIeHUS
Ctpoenue u CBOMCTBA BEIIECTBA 7 bubnuorexa [JOK
A https://m.edsoo.ru/7f4181ce
TeroBbIe TPOLECCHI 21 1 5 bubnuorexa [JOK
2 https://m.edsoo.ru/7f4181ce
Hroro mo paznmeny 28
Pa3nen 2. DjieKTpUYecKHe U MATHUTHBIE SIBJICHUSI
y DneKTpuyecKue 3apsiibl. 3apssKeHHbIE 7 1 bubnnorexa [JOK
A1 TeJa U X B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
y [TocTosSTHHBIN IEKTPUIECKUN TOK 20 1 7 bubnuorexa [JOK
2 https://m.edsoo.ru/7f4181ce
y MarHuTHBIC SIBJICHUS 6 1 15 bu6mmoreka [JOK
3 https://m.edsoo.ru/7f4181ce
y DNeKTpOMarHuTHasE MHIYKIIHS 4 bu6mmoreka [JOK
4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 145

I[TPOTPAMME



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

9 KJACC

HaumeHoBaHue pa3jiejioB U TeM KosnuecTBo yacon DJIeKTPOHHBbIE
n/n NPorpamMmbl Bcero Kontp IIpakTu | (uu¢poBbIe)
OJIbHBbIE yeckue o0pa3oBaTejibHbIE
padoTsbI padoThI pecypcsl
Pa3nen 1. Mexanunueckue siBJICHUsI
] MexaHW4ecKoe IBMKEHUE H CITOCOOBI 10 1 bubmmoreka [JOK
A €ro ONMCaHus https://m.edsoo.ru/7f41a4a6
B3aumoerictBre eI 20 1 3 bubmuoreka [JOK
2 https://m.edsoo.ru/7f41a4a6
3aKOHBI COXpaHEHUS 10 3 bubmmoreka [JOK
3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Paznen 2. Mexanuveckue KoJieOaHUsI U BOJTHBI
y MexaHn4deckre KoyeOaHus 7 3 bu6mmoreka [JOK
A https://m.edsoo.ru/7f41a4a6
y MexaHu4ecKkre BOJTHBI. 3BYK 8 1 3 bubnmuorexa [JOK
2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Pazgen 3. DiieKTpOMArHUTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJTHBI
X DIIeKTPOMarHuTHOE TOJIE U 6 2 bubmuorexka [JOK
A 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbIe SIBJIEHHS
4 3aKOHBI paclpOCTPAHEHHUS CBETA 6 2 bubnnoreka [JOK
A https://m.edsoo.ru/7f41a4a6
4 JIMH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 bubnuoreka [IOK
2 https://m.edsoo.ru/7f41a4a6
4 PaznoxeHnue 6e10ro cBeTa B CIIEKTP 3 2 bubnuorexa [IOK
3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pasznen 5. KBaHTOBbBIC ABJICHUS



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

3 Hcnyckanne v NOrJIomeHre CBeTa 4 1 bubnuorexa [JOK
A aTOMOM https://m.edsoo.ru/7f41a4a6
! CrtpoeHne aTOMHOTO sijipa 6 1 bubnmoreka [JOK
2 https://m.edsoo.ru/7f41a4a6
3 S nepHpie peakuuu 7 1 bubnuorexa [JOK
3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpUTETbHO-0000 A0 MOYJ/Ib
( [ToBTOpEeHUe 1 0600IIEeHUE 9 2 bubnmoreka [JOK
1 coziepkanus Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 9
OBUIEE KOJIMYECTBO YACOB I10 102 27
I[MTPOTPAMME

27


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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	УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	Цели изучения физики:
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	7 КЛАСС
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 2. Первоначальные сведения о строении вещества.
	Демонстрации.
	Лабораторные работы и опыты.
	Оценка диаметра атома методом рядов (с использованием фотографий).

	Раздел 3. Движение и взаимодействие тел.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 4. Давление твёрдых тел, жидкостей и газов.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 5. Работа и мощность. Энергия.
	Демонстрации.
	Лабораторные работы и опыты.

	8 КЛАСС
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 7. Электрические и магнитные явления.
	Демонстрации.
	Лабораторные работы и опыты.

	9 КЛАСС
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 9. Механические колебания и волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 10. Электромагнитное поле и электромагнитные волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 11. Световые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 12. Квантовые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Повторительно-обобщающий модуль.
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	 1) патриотического воспитания:
	 2) гражданского и духовно-нравственного воспитания:
	 3) эстетического воспитания:
	 4) ценности научного познания:
	 5) формирования культуры здоровья и эмоционального благополучия:
	 6) трудового воспитания:
	 7) экологического воспитания:
	 8) адаптации к изменяющимся условиям социальной и природной среды:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС

		2023-11-11T18:22:23+0300
	Кожевина Ирина Борисовна
	я подтверждаю этот документ своей удостоверяющей подписью




