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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo (u3MKe Ha ypOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs COCTaBICHA HAa OCHOBE
HOJIOXKEHUH U TpeOOBaHUH K pe3yJibTaTaM OCBOEHMsI Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTeabHOMN
nporpammel, npeacraBieHHbIXx B DI'OC 00O, a Taxxke ¢ yuérom ¢enepanbHoi paboueil mporpaMmmbl
BocnuTanus u Konuenmuu npenogaBanust yueoHoro npeamera «duzukay.

Conepxanue mporpaMmbl 1O (U3MKE HANpaBleHO HAa (OPMHUPOBAHUE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYyYalOUIMXCsl W OPraHU3alui0 M3y4YeHHs (QU3UKU Ha JesITelIbHOCTHON ocHOBe. B
nporpamMMe 1o (M3KMKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeaMeTa B peajau3ali TpeOoBaHUI
®OI'OC OO0 K mIaHUPYEeMBIM JTUYHOCTHBIM W METalpPeAMETHBIM pe3yJibTaTaM OOYydYeHHs, a TaKKe
MEXITPEIMETHBIE CBA3H €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOILIEro
o0OpazoBaHwUs.

[Iporpamma o ¢pu3MKe ycTaHABIMBACT paclpeaeieHre yueOHOTro MaTepraa o rogam ooydenus (1o
KJjlaccaM), IpejularaeT MPUMEPHYIO IOCIEJOBATENbHOCTh HM3Y4YEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U YUETE BO3PACTHBIX 0COOCHHOCTEH 00yJaronIuxcsl.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ LENbIO OKa3aHWs METOAWYECKOM IOMOINM YYHUTENI0 B
co37aHUU paboyel MPorpaMMBl 110 Y4EOHOMY IIPEIMETY.

®dusnKa SBISIETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYYHBIX Y4EOHBIX IPEAMETOB, IIOCKOIBKY
¢u3nyeckrue 3aKOHBI JeXKaT B OCHOBE IPOLIECCOB M SBJICHMH, HM3y4aeMbIX XHMHEH, OHOJIOrHeH,
acTpoHOMHEH ¥ (U3NYECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTHHY MUpA,
npeaocTaBisieT HauboJiee sicHble 00pa31bl IPUMEHEHHsI HAyYHOTO0 METOo/ia MO3HAHUs, TO eCcTh crocoda
MOJIyY€HUs1 JOCTOBEPHBIX 3HAaHUM O MUPE.

OnHa U3 IMIaBHBIX 33734 (U3MUecKoro oOpa3oBaHUs B CTPYKType 0OLIero oopa3oBaHus COCTOUT B
(OopMHUPOBAHNUY ECTECTBEHHOHAYUYHOW IPaMOTHOCTH U MHTEpECA K HayKe Yy 00y4aroIuxcsl.

N3yuenue ¢puznku Ha 6a30BOM YpOBHE MPEAIOJIAraeT OBJIAZCHUE CIeIyOIUMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOUIMMHI €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD!

® Hay4yHO OOBSICHSTD SIBJICHUS;

® OIICHMBAThH M MOHUMATh OCOOCHHOCTH HAYyYHOTO MCCIIE0BAHUS;

® HMHTEpPIPETUPOBATH JaHHBIE U MCIIOJIB30BaTh HAyYHBIE JOKA3aTENbCTBA ISl TIOTyYEHHSI BBIBOJIOB.

Henu n3ydenus Gu3uku Ha ypoBHE OCHOBHOTO oOImiero oOpa3zoBanus ompeneieHbl B Konuenmmm
npernojaBaHust yyeOHoro mnpeamera «®usuka» B 00pazoBaTeNbHBIX OpraHuzanusax Poccuiickoit
®denepalyu, peaau3yoX OCHOBHbIE 00111€00pa30BaTeNIbHbIE TPOrPaMMBI, YTBEPKAEHHOM pelieHneM
Konnerun Munucrepcrsa npocsemenust Poccuiickoit @eneparuu (mpotokost ot 3 gekadps 2019 r. Ne
[1K4BH).

Hean n3yvyenus pU3nKu:

® MpHOOpETeHHE WHTEepeca M CTPEMJICHHS OOYyYaroUIMXCs K HAaydHOMY H3YUEHHIO MPUPOBI,
Pa3BUTHE WX UHTEUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUS U (OPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOLIECHHUSI K OKPYIKAIOLUM SIBIICHUSM;

¢ (opMupoBaHHE HAyYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHHS MaTepUH U
(byH1aMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (QopMupOBaHHE TPEICTABICHUNA O POMU (U3MKU JUIsl Pa3BUTHSA JPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHii;

® pa3BUTHE MPEJCTABICHUNA O BO3MOXKHBIX cepax Oyaymied npodeccHoHaIbHOW AEATeNbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIeMYy 00yYeHHIO B ’TOM HaIllpaBJICHHUH.

JlocTuxkeHne 3THX Iiesield ImporpamMmbl Mo (U3MKE HAa ypOBHE OCHOBHOI'O OOIIEro oOpazoBaHUS
o0ecreynBaeTcs pelieHueM caelyomux 3aAay:

e MpHOOpeTeHHEe 3HAHUW O JAUCKPETHOM CTPOCHHMU BEIECTBA, O MEXAaHMYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHre YMEHHIl ONMUCHIBaTh U OOBACHATH (DU3MUECKHUE SBJIECHUS C HCIOJIb30BaHUEM
MOJTyYeHHBIX 3HAHW;



® OCBOCHHE METOJIOB PEHICHHs MPOCTEHINMX PAacYETHBIX 3ajad C WCIOJIB30BaHUEM (PH3MUECKUX
MOJIeJIeH, TBOPUYECKUX U MPAKTUKOOPUCHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUI HAOIIOAATH MIPUPOIHBIE SIBJICHUS U BBITIOJIHATH OIBITHI, JAOOPATOPHBIE paOOTHI
U SKCIIEPUMEHTAIILHBIC HCCIICIOBAHUS C UCIIOJIB30BAHUEM H3MEPUTEIBHBIX TPUOOPOB;

e ocBoeHHUE NPUEMOB paboThl ¢ HH(MOpMAIHEel PU3HUSCKOTO COACPKAHMS, BKITFOYask HH(OPMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3MKH, aHATTN3 U KPUTHUYECKOE OIICHUBaHUE HH(DOpMAIHH;

® 3HAKOMCTBO cO cdepamu MNPOoPECCHOHAIBHON JAEATeIbHOCTH, CBSI3aHHBIMH C (QU3UKOH, |
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NICCKOM HAYKH.

Ha u3ydenue ¢usuku (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO 00pa30BaHUsl OTBOAUTCS
238 yvacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleNn0), B 8 kiiacce — 68 yacoB (2 yaca B Henemwo), B 9
kiacce — 102 gaca (3 yaca B HeIeIiO).

[Ipemuiaraemerii B mporpamme 1o (u3HMKe IMepeueHb JIabopaTOpHBIX pPabOT M OIBITOB HOCUT
PEKOMEHIATENIFHBIN XapakTep, YUUTEIb AeTIaeT BRIOOP MPOBeIeHHs Ja00paTOpHBIX PadOT U OIBITOB C
y4€TOM HWHAMBHIYaJbHBIX OCOOCHHOCTEH OOyJarommuxcs, CIUCKAa ASKCIEPUMEHTAIbHBIX 3aJaHH,
npeaIaraeMbiX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa MO (H3HKeE.



COJAEPKXAHUE OBYYEHUA

7 KJIIACC

Pazgen 1. ®usnka u €€ poJib B NO3HAHUU OKPYKAKIIET0 MUPA.

®dusnka — HayKa o npupoje. SABieHust npupoibl. Gu3nuecKue SBICHUS: MEXaHUYECKHE, TEIIOBbIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BeMUUUHBL M3MmepeHue gusndeckux BenudnH. Ousznueckue npubopsl. [lorpentHocts
u3MepeHnil. MexayHapoaHas CUCTeMa €IMHMUII.

Kak ¢u3mka u Japyrue ecTecTBEHHbIE HAyKH W3YyYal0T TPUPOIY. ECTECTBEHHOHAyYHBIM METO
MO3HAHMS: HaONIO/IEHNE, MTOCTAHOBKA HAYYHOTO BOMNPOCA, BBIIBM)KEHUE TUIOTE3, HKCHEPUMEHT I10
MIPOBEPKE TUTI0TE3, O0OBSICHEHHE HA0II01aeMOT 0 siBlieHus. Onrcanne (U3NIecKux sBICHUH C TOMOIIBIO
MOJIEJIEN.

Jemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUYECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usnyeckre NpuOOPHI U MPOoIeypa MPSMBIX U3MEPEHUH aHaTIOTOBBIM U IIU(POBBIM MTPHOOPOM.

Jlabopamopuuvie pabomot u onvimeol.

OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne pacCcTOsTHUN.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MabIX TEl.

N3mepenue Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBHI.
[IpoBenenune uccaeaoBaHUsI MO MPOBEPKE THIOTE3bI: JAIBHOCTh MOJIETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIlle BHICOTA ITyCKa.

Pasnen 2. [lepBoHayanbHble CBeeHNs 0 CTPOCHNH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMNbIThbI, JOKa3bIBAIOIINE JAUCKPETHOE
CTPOCHHME BEILIECTBA.

JIBrkeHue yvactul BemiecTBa. CBA3b CKOPOCTH JIBHXKEHMS YacTHUL ¢ Temmeparypoil. bpoyHoBckoe
nBwkenue, muddysus. BzanmonelicTBre 4acTUIl BEIIECTBA: MPUTHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Tra30B, )KUIKOCTEH U TBEPABIX (KPUCTAIUTMUECKUX ) TEJ.
B3aumocBsi3b  MeXAy CBOMCTBAMHM BEIIECTB B  Pa3HBIX arperaTHbIX COCTOSHUSX M UX
ATOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOBI.

Hemoncmpavyuu.

1. HaGnronenne 6pOyHOBCKOTO ABUKECHHUS.

2. Habmonenne muddysun.

3. Habnronenue siBieHU, O0OBSICHSIIOUINXCS TPUTSHKEHUEM HITH OTTATKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Ouenka quameTpa aToMa METOJIOM PSIOB (C HCIOIb30BaHUEM (QoTorpaduii).

2. OTBITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B.

3. OnbIThI MO OOHAPYKEHHIO IEHCTBHUS CUJI MOJIEKYJISIPHOTO TPUTSIKEHUSI.

Paznen 3. /IBuikenue u B3aumojieiicTeue Tel.

Mexanudeckoe aBuxkeHue. PaBHOMepHOe M HepaBHOMepHoe ABuxkeHue. Ckopoctb. CpenHsis
CKOPOCTh MPU HEPAaBHOMEPHOM JIBIKCHHH. Pacuér myTH 1 BpeMeHU JIBUKECHUSI.

SBnenue mHepuuu. 3aKOH MHEpUMH. B3aumonelcTBHe Tell Kak NMPUYMHA U3MEHEHHUS CKOPOCTH
IBIDKEHUsI Teld. Macca kak Mepa WHepTHOCcTH Tena. IlmoTtHocTs BemiecTBa. CBS3b TUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BEIIeCTBa.

Cuna Kak xapakTepucTUKa B3auMoaencTBus Ten. Cuia ynpyroctu u 3akoH ['yka. IsmMepenune cuiibl ¢
MOMOIIIbIO IMHAMOMETpA. SIBJIeHHE TATOTEHUS U cuiia TskecTu. Cuia TSHKECTH Ha JPYTuX IUIaHeTax.
Bec Tena. HeBecomocTh. CiokeHue CHII, HAIPaBJIEHHBIX IO OAHON NpsiMoi. PaBHOIEHCTBYOIIAs CHJT.
Cuina Tpenusi. TpeHue CKOJIbKEeHUs U TpeHue Nokosi. TpeHune B Mpupojie U TEXHUKE.

Hemoncmpayuu.

1. HaGnroneHne MeXaHMYECKOTO JBIKECHUS Tela.

2. V3mepeHne CKOPOCTH MPSIMOJTMHEHHOTO JBHKEHHS.

SahhwdhpE



3. HabmroneHue siBICHUS WHEPIIHU.

4. HaGmroeHne u3MeHEHUs CKOPOCTH MPU B3aUMOJICHCTBUU TE.

5. CpaBHeHHE Macc N0 B3aUMOJIEHCTBUIO TEJI.

6. CroskeHue CHJI, HAallpaBJICHHBIX 1O OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue CKOPOCTH PABHOMEPHOIO ABMKEHMsI (IIapuKa B KHAKOCTH, MOJEIHU
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajee).

2. Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUsI OpycKa WU IIapuKa 10 HAaKJIOHHOM IMIIOCKOCTH.

3. Ompenenenue mMIOTHOCTH TBEPAOTO TEA.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb pacTshkeHus (aedopManuu) MOPYKUHBL  OT
IIPUJIOKEHHOMN CUJIBI.

5. OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIbKEHHUS OT Beca Tella M XapakTepa
COIPUKACAIOLINXCS IOBEPXHOCTEN.

Pa3znea 4. /laBjieHne TBEPABIX TeJl, dKUIAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHbBILICHHS ¥ yBETUUEHUS JaBiieHus. JlaBienue raza. 3aBUCUMOCTh JJaBJICHUS
ra3a ot 00béma, Temrnepatypsl. [lepenaua naBiaenus TBEPAbIMU TEIAMHU, KHUIKOCTIMU U Ta3aMH. 3aKOH
[Tackans. IlHeBMaTHYeCKWEe MAIIWHBL. 3aBUCUMOCTH  JIaBJICHUS  KHJIKOCTH OT  TIyOWHBI.
I'unpocratnueckuii napanoke. Coobaromuecs cocyabl. ['uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnu u atmochepHoe AaBieHue. [IpuunHBI CylIecTBOBAHUS BO3AYIIHOW 000JI0YKU
3emiu. Onwir Toppuuenmmu. M3mepeHue armochepHOro JaBiCHHs. 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A usmMepeHus: atMochepHoro AaBJICHUS.

JleficTBHE KMJIKOCTH W ra3a Ha MOrpyKEHHOE B HUX TeJo. BeITankuBaromas (apXumenoBa) CHIIA.
3akoH Apxumena. [1naBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JaBJICHUS I'a3a OT TEMIIEPaTypBbl.

Ilepenaya naBneHuUs KUIKOCTBIO U ra3oM.

CooOmiaronuecs cocyabl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOrpyKEHHOM 4YacTW Teda M IUIOTHOCTHU
JKUJKOCTH.

7. PaBeHCTBO BBITAJKUBAIOIIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. YcioBue maBaHHs TeN: IJIaBaHUE WM TOTPY)KEHHE Tel B 3aBUCUMOCTH OT COOTHOIIEHHS
TJIOTHOCTEMN TEJa U AKUJKOCTH.

Jlabopamopuwvie pabomul u onvimol.

1. UccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHON B XKHUIKOCTh YaCTH Tela.

2. Onpenenenue BHITAIKUBAOIIEH CHUIIBI, IEHCTBYIONIEH Ha TEO, MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKWBAIOIIEH CHJIIBI, ICHCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT MAacChl
Tena.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh BBITAIKUBAIOLIEH CHJIBI, JIEHCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTHh YACTH T€Ja U OT IMJIOTHOCTH KUIAKOCTH.

5. KonctpyupoBanue apeomeTpa WM  KOHCTPYUpOBaHUE JIOJKM M  OINpejaeseHue  eé
IPY30IO0ABEMHOCTH.

Paznea 5. PaGora nu MomiHOCTh. JHEprus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IIpaBmiio paBHOBecusi pblyara.
[IpumeHeHue MpaBWiia paBHOBECHsI phluara K OIOKy. «3oio0Toe mpaBuio» mexanuku. KIIJ[ mpocTeix
MexaHu3MOB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckas sHeprus. Kunernueckass U noTeHIManbHas 3Heprus. [IpeBpaiienre ogHOTO BHA
MEXaHUYECKOM dHEepruu B APYyroil. 3aKoH COXpaHEHUs! JHEPTHH B MEXaHHKE.

Jemoncmpayuu.

1. ITpumepsl TPOCTHIX MEXaHU3MOB.

SahkhwbdpE



Jlabopamopmuvie pabomol u onvimol.

1. Onpenenenue pabOTHI CUJIBI TPEHUS MPH PABHOMEPHOM IBMKEHHM Tejla MO TOPU3O0HTAJIBHOMN
MIOBEPXHOCTH.

2. VccnenoBaHue ycnoBUil paBHOBECHS phbluara.

3. Usmepenne KI1/] HakIOHHOM TIOCKOCTH.

4. V3y4yeHue 3aKOHAa COXPaHEHHsI MEXaHUYECKON YHEPIHH.

8 KJIACC

Pa3nen 6. TermioBble siBaeHNS.

OcHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TeOprr CTPOCHHUS BellecTBa. Macca u pa3mepbl
aTOMOB U MOJIEKYJ. OMBITHI, MOJITBEPKAAIOUIUE OCHOBHBIE MOJOXKEHHUS MOJCKYISIPHOKUHETHYECKOM
TEOpHHU.

Mopenu TBEPIOTO, KHUIKOTO U ra3000pa3HOro cocTosIHUMN BetlecTBa. Kpucrammnieckue u aMoppHbIe
tena. OOBsICHEHHWE CBOMCTB Ta3oB, >KHJAKOCTEW W TBEPIABIX Tesl Ha ocHoBe mosoxxkeHuid MKT.
CmaunBaHue U KalmWUISIPHBIC sIBJICHUS. TEeII0BOE paCIIMPEHHE U CXKaTHE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBMXKEHHS 4acTUL. BHyTpeHHss
sHeprus. CriocoObl U3MEHEHUsT BHYTPEHHEH YHEPIHH: TEIIoNepeiada U CoBepIIeHrue padoTel. Buisl
TEIIONEpeIauu: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUCHHE.

KonnuectBo Temnotel. Y enbHas TEMIOEMKOCTh BellecTBa. TemnnooOMeH U TEMI0BOe paBHOBECHE.
VYpaBHeHue TemioBoro O6amanca. [lnaBieHue u OTBEpJEBaHUE KPUCTATMYSCKUX BEIIECTB. Y JeibHAas
teruiota miuasneHus. [lapooOpasoBanue u xonaeHcanus. Mcmapenue. Kunenue. YaenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATypPhl KUTIEHUS OT aTMOC(HEPHOTO J1aBJICHUS.

BrnaxHocTs Bo3ayxa.

DHeprus ToMBa. Y IeibHask TEII0Ta CrOpaHus.

[Mpunmuns! padotsl TerioBeix asurareneit KIIJI TemmoBoro npuratens. TeruoBble ABUraTeld U
3al[MTa OKPYKAIOIIEH CPEAbL.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddysum.

Habmtoienue siBieHi cMauMBaHUsI U KaMWUTSIPHBIX SBJICHHM.

HabGmronenue TeniaioBoro pacumpeHus Tel.

V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3aMepeHus TeMIepaTyphbl.

Bunsl Tenonepenayn.

OxutakieHre Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiiieHH# paboThl BHEITHUMH CHUIaMH.

0. CpaBHeHHE TEMI0EMKOCTEN pa3INYHbIX BEILECTB.

11. HaOmronenne Kumexus.

12. HalGmronenne mocTossHCTBA TEMIIEPATYPBI MIPH TTABICHUH.

13. Moenu TENIOBBIX ABUTATENIEH.

Jlabopamopuvie pabomsl u onvimol.

1. OnbIThl IO OOHAPYKEHUIO ASHCTBHSI CUIT MOJIEKYISIPHOTO MIPUTSKEHUS.

2. OTBITHI ITO BRIPAIIMBAHUIO KPHUCTAJLIOB TIOBAPSHHOMN COJIU MITM caxapa.

3. OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEll.

4. OmnpeneneHue TaBJICHHS BO3AyXa B Oa/UTOHE IIMPHUIIA.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBIICHHUSI BO3AyXa OT €ro 00bEMa U HarpeBaHUs UITU
OXJIAXKICHHUSI.

6. [IpoBepka runore3pl TUHEHHON 3aBUCHMOCTH JJUHBI CTOIOMKA KUIKOCTH B TEPMOMETPUUIECKOM
TpyOKe OT TeMIepaTyphl.

7. HabGmioneHre wM3MEHEHUs] BHYTPEHHEH DHEPruM Tella B pe3ylibTaTe TEeIulonepenadyd U padoThI
BHEIITHUX CHIL.

BOONoOA~WNE



8. HccnenoBaHue sIBIEHUS TEIUIOOOMEHA IIPU CMELIMBAHUU XOJIOJHOM U TOpsSYei BOJIBL.
9. Omnpenenenne KOIMYECTBAa TEIUIOTHI, IMOJYYEHHOTO BOAOH MHpHU TEMIOOOMEHE C HarpeTbiM
METaJUIMYECKUM LUIMHAPOM.

10. Omnpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.
11. HccnenoBanue npouecca nCnapeHus.

12. OmnpeneneHne OTHOCUTENILHON BIaXXKHOCTH BO3/yXa.
13. Omnpenenenne yieabHON TEIUIOTHI IIABJICHUS JIbJA.

Paszgea 7. JjiekTpryeckre U MATHUTHBIE SIBJICHUS.

Dnektpuzanus Ted. JBa poaa snekTpuyueckux 3apsioB. BzauMoaeicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTB CHJIBI B3aUMOJICHCTBUS 3apsXKEHHBIX TEJ OT BEJIMYMHBI 3apsiIOB M PACCTOSHUS
MEX]y TEJIaMH).

Onektpruueckoe 1none. Hampsok€HHOCTh  anekTpuueckoro mnods. llpuHmun  cyneprozunuu
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu nsnexkrpuueckux 3apsoB. DJIEMEHTapHBIN dieKTpudeckuil 3apsia. CTpoeHuwe aroma.
[IpoBOIHUKY U AUDIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKUl TOK. YCJIOBHUS CYIIECTBOBAHHUSA 3JIEKTPUUECKOTO0 TOKA. VICTOYHMKHM MOCTOSHHOIO
TOKa. JIeMCTBUSI AJIEKTPUYECKOIO TOKA (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUYECKUI TOK B
JKUJKOCTSX U Ta3ax.

Onektpuyeckass uenb. Cuia Toka. DleKTpuueckoe HampsbkeHue. COnpOoTHBIICEHHE IPOBOJHUKA.
VYnenpHOoe compoTHBIEHHE BemecTBa. 3akoH Owma g yuyactka nenu. llocnemoBarenbHoe u
napajuieIbHOE COEUHEHNE ITPOBOIHUKOB.

PabGora m MoOIIHOCTH 3MeKTpUYecKoro Toka. 3akoH Jlxoyms—JleHna. DnekTpudeckue LENH U
MOTPEOUTENH SIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrossHHbIE MarHuThl. B3auMoAelicTBUE MOCTOSHHBIX MarHMTOB. MarHuTHoe mosie. MarHutHoe
noJie 3eMJIM U €ro 3HauYeHue s Ku3HU Ha 3emuie. OnblT Opcrena. MarHuTHOE 1oJie 3JIEKTPUUECKOro
Toka. [I[ppuMeHeHne 371eKTpOMarHuTOB B TeXHUKE. JleiiCTBME MarHUTHOTO TOJIsl HA TPOBOJIHUK C TOKOM.
OJNIEKTpOABUTaTENb IOCTOSIHHOTO TOKa. VCrmonap30BaHWE SJEKTPOABUTATENEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel Papanes. SBneHue snexkTpoMarHuTHOM MHAyKUuU. [IpaBuno Jlenua. Dnektporeneparop.
CnocoObl MOTy4YeHUs SJAEKTPUUYECKON IHEPTrUr. DIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPTUH.

Jemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpOoKCTBO U AEMCTBUE DIIEKTPOCKOIIA.

DIIeKTpOCTAaTUUYECKAsT MHIYKIIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0OB.

[TpoBOTHUKY U AUDIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

N cToyHNKM TOCTOSIHHOTO TOKA.

JlercTBUSA DIIEKTPUUYECKOTO TOKA.

0. DNEeKTPUUYECKHIN TOK B JKUJIKOCTH.

1 ["a30BbIi1 pazpsia.

2. N3mepenue critbl TOKa aMIepMETPOM.

13. N3mepenne 3MeKTpUuyecKoro HanpsKEHUs BOJIbTMETPOM.

14. Peocrat un marazuH cCOnpoOTUBIEHUN.

15. B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB.

16. MopenupoBaHre HEBO3MOKHOCTH Pa3JIEICHHS TIOJTI0COB MarHUTa.
17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18. OmeIT OpcTena.

19. MarsuTHO€e noje ToKa. DIeKTPOMArHuT.

20. JleiicTBre MarHUTHOTO NOJISl HA MPOBOJIHUK C TOKOM.

ERBPBOONOOGOALONE



21. DneKTpOABUTaTEIb IOCTOSTHHOTO TOKA.

22. HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOW MHTYKIIUH.

23. OmnbiTel @apanes.

24. 3aBUCHMOCTb HAaIPABJICHHS MHIYKIIMOHHOTO TOKA OT YCJIOBUH €ro BOSHUKHOBEHUSI.
25. DneKTporeHepaTop MOCTOSIHHOIO TOKaA.

Jlabopamopnusie pabomot u onvimol.
OMnBITHI MO HAOIIOEHUIO JICKTPU3AIUU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS 2JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDIICKTPUKH.
COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH TOCTOSIHHOTO TOKA.
H3mepeHue u peryJiupoBaHUe CUIIbI TOKA.
H3mepeHue u peryiupoBaHHe HAMPSIKCHUS.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIIECHUS PE3UCTOpa
U HaNPsDKEHUS Ha PE3UCTOpE.

7. OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUECKOTO CONMPOTUBIICHUS MPOBOJHUKA OT €T0
JUTHHBI, TUIOMIAH ITOTIEPEYHOr0 CEYCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHHS HANPSDKEHUN TMPU  MOCIEAOBATEIbHOM COCAMHEHHH JIBYX

o~ wbhpE

PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJsl CUIIBI TOKA IIPU MTapaJUIeTbHOM COSIUHEHHH PE3HUCTOPOB.

10. Onpenenenue paboThI AIEKTPUYECKOTI0 TOKA, UITYILIETO Yepe3 Pe3UCTop.

11. Ornpezenenre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MITYILIET0 Yepe3 JIaMIIOUKY, OT HApsKEHUs Ha HEil.

13. Onpenenenne KII/] narpearens.

14. HccnenoBanre MarHuTHOTO B3aUMOJICMCTBUS TIOCTOSSHHBIX MAarHUTOB.

15. W3ydeHnne MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB TIPU MX OOBbEMHEHUH U Pa3/ICICHUH.

16. HccnenoBanue necTBUS 3JEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnbITH, TEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJICHUs TOKA B KaTyIIIKe.

18. N3yyenue neiicTBUS MarHUTHOTO IOJISI HA IPOBOHUK C TOKOM.

19. KoHcTpynpoBanue u usydeHue padoThl 3JIEKTPOABUraTeIsl.

20. N3mepenue KIIJI anexTpoaBUrarenbHON yCTaHOBKH.

21. OnbITl 1O MCCIEIOBAaHMIO SBJICHHUS JJIEKTPOMArHUTHOM MHIYKIMHU: HCCIeIOBaHUE
W3MEHEHHU 3HAUYEHUS W HAIPaBJICHUS! HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zpnen 8. Mexanuyeckue siBJICHHUS.

Mexannueckoe aBwkeHHe. MarepuanbHas Touka. CucremMa orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO  JBWKEHMs. PaBHOMepHOe  mpsMoiuHElHHoe  JBrmkeHune. HepaBHoMepHOe
IPSIMOJIMHENHOE BHKeHUE. CpeHsAs U MTHOBEHHAsi CKOPOCTh TeJa TP HEPAaBHOMEPHOM JIBUKCHHH.

VYckopenue. PaBHoyckopeHHOE npsiMonHeitHOe nBkeHne. CBoOoHoe manenue. OnbiTel [Nanues.

PaBHOMepHOE nBMXKEHUE MO OKpyx)HOCTH. Ilepmon u yacrora oOpamenus. JIuHeliHas u yrioBas
cKkopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IlepBeit 3akoH Herorona. Bropon 3axkoH Hsrorona. Tperunt 3axkoH Herorona. IIpuHnmn
CYNEPIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TpeHUs CKOJIBKEHUS, CUJla TPEHUS MOKOs, IpyTHe
BU/JIbI TPEHUSI.

Cuna TsKecTH U 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpeHHe CBOOOHOT 0 NaieHus. J|BuKeHne I1aHeT
Bokpyr CouHiia. [lepBas kocMuueckas ckopocTb. HeBecoMoCTh U ieperpys3Ku.

PaBHOBecue matepuanbHOW TOukd. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecue TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynbece Tena. U3menenne umnynsca. Mmmynbsc cuibl. 3akoH coXpaHeHMs uMITyJibca. PeakTuBHOE
JBUKECHHE.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, yHpyroctd, TpeHus. CBsi3b SHEPTUU U
pabotel. [loTeHnumanbHas 3HEprusi Teia, MOJHATOTO HaJ IMOBEPXHOCThIO 3emud. lloTeHnumanbHas



SHEprus cxarod npykuHbel. Kunetnueckas sHeprus. Teopema O KHHETMUECKOH HSHEPruu. 3aKOH
COXPAHEHUS MEXAHUYECKON YHEPTHH.

Jemoncmpayuu.

1. HabGmroneHne MexaHMUYECKOTO ABMKEHHS TeJla OTHOCUTENILHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHHE TyTeH U TPACKTOPHH JIBMXKEHUS OJHOTO U TOTO K€ Tella OTHOCHTEIBHO PA3HBIX TEl
OTCU€Ta.

3. V3mepeHne CKOpOCTH M YCKOPEHHS MTPSIMOJIMHEHHOTO IBUKECHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O IBUKEHHUS.

5. Habnronenue nBUKeHUs Tela 10 OKPYKHOCTH.

6. HabmroneHne MexaHMYeCKHX SIBIICHHUM, MPOUCXOAALIMX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHUH OTHOCUTENILHO KaOMHETa (PH3UKH.

7. 3aBUCUMOCTb YCKOPEHUs Tejla OT MacChl Tejla U ACHCTBYIOIIEH Ha HETO CUIIBI.

8. HalumronieHre paBeHCcTBa CUJI IIPH B3aUMOJICHCTBHHU Tell.

9. M3meHeHue Beca Teja pH yCKOPEHHOM JIBUKECHUMU.

10. Ilepenava nmmysbsca Ipy B3aMMOIEHCTBUU TEIL.

11. IIpeoOpa3oBanus 3HEPruM MNpH B3aUMOAECHCTBUH Tell.

12. CoxpaHeHue UMITyJIbCa P HEYTIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHHne UMITyJIbca IPU a0COIOTHO YIPYIOM B3aUMOAECHCTBUH.

14. Hal6mronenne peak THBHOTO JIBHOKCHHS.

15. CoxpaHeHue MEXaHUIEeCKOH SHEPTHH MTPH CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHue MEXaHUYECKOH SHEPruH MIPU ABMKEHUHM Tella MO JeHCTBUEM MPYKHUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpyupoBaHue TpakTa Ui Pa3rOHa W JajJbHEUIIEr0 PAaBHOMEPHOTO JBW)KCHUS IApHUKa WITH
TEJICHKKH.

2. OmpeniesieHUe CpeHEH CKOPOCTH CKOJIBKEHHUS OpycKa WM JBM)KCHUS IIapUKa 10 HAKIOHHOM
TUIOCKOCTH.

3. Ompenenenue yCKOpEHUs Tela IPU PABHOYCKOPEHHOM JIBHYKCHHH TI0 HAKJIOHHOH IJIOCKOCTH.

4. VccnenoBanue 3aBUCIMOCTH ITyTH OT BPEMEHH TPH PaBHOYCKOPEHHOM JBIKEHUH 0€3 HauaaIbHON
CKOpOCTH.

5. TIpoBepka TUMIOTE3bI: €CIHM MPH PAaBHOYCKOPEHHOM JBIDKEHHH 0€3 HaYallbHOW CKOPOCTH ITyTH
OTHOCATCS KaK psiJl HEUETHBIX YMCEll, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CHJTBI TPEHUS CKOJIBKEHHS OT CHITBI HOPMAJTBHOTO JTABJICHUSI.

7. Ompenenenue KodpGUIMEHTa TPEHUS CKOJIbKEHUS.

8. Ompenenenue >KECTKOCTH MPYKHUHEI.

9. Omnpenenenue paboOThl CUIBI TPEHUS MPHU PAaBHOMEPHOM JIBUKEHHUU Tejla MO TOPU30HTAIBHOMN
TIOBEPXHOCTH.

10. Omnpenenenue pabOThl CHIBI YNPYTOCTH MpU MNOABEME TIpy3a C HCIOJIb30BAaHHEM
HEMNOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.
11. N3y4eHne 3aKk0Ha COXpaHEHUs] SHEPTUH.

Pazgen 9. Mexannueckne KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUN: EPHO, YacTOTa, aMILTUTYA.
Marematuueckuil U NpyKUHHBIN MasTHUKH. [IpeBpanienre sHepruu npu KoiedaTeIbHOM JIBKEHUU.

3aryxatomue konebanus. BoinyxneHnsle konebanus. Pesonanc. Mexannueckue BoiHbl. CBOMCTBA
MEeXaHUYeCKUX BOJH. IlpomonbHble W TONEpeyHble BOJHBL. J[TMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHHs. MexaHN4eCKHUe BOJIHBI B TBEPJOM TeEJE, CEICMUYECKHUE BOJIHBI.

3Byk. [’ poMKkoCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(Dpa3ByK u yabTpa3ByK.

Jemoncmpayuu.

1. HaGmronenue koneOaHui T MO AEUCTBUEM CHIIBI TSDKECTH M CUJTBI YIIPYTOCTH.

2. Habmonenue xonebanuit rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HalGumronieHnie BEIHYKIEHHBIX KOJICOAHUH M pe30HAHCA.

4. PacnipocTpaHeHHe MPOAOJIBbHBIX U MONEPEYHBIX BOJIH (Ha MOJEINN).

5. HabnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AKyCTHUYECKHUI1 pe30HaHC.
Jlabopamopnusie pabomot u onvimol.
OmnpeneneHne 9acTOTHI U IeproIa KoineOaHui MaTeMaTHIeCKOT0 MassTHHKA.
Omnpenenenne 4acToThl U Mepruoia KoiaeOaHui Npy>KMHHOTO MasTHHUKA.
HccnenoBanue 3aBUCMMOCTH TIeprUoIa KoJeOaHUi TTOBEIIICHHOTO K HUTH IPpy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui Mpy>KMHHOTO MasiTHUKA OT MaccChl rpy3a.
[TpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIeOaHHH rpy3a, IOIBEIICHHOTO K HUTH, OT MacChl rpy3a.
OMnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb MepHoia KojeOaHul Npy>KUHHOTO MasgiTHUKA OT Macchl
rpy3a " )KE€CTKOCTH IPYKUHBI.

7. VI3amepeHue yckopeHusi CBOOOIHOTO MaIeHus.

Pazpnen 10. DaeKTpOMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DIEeKTPOMarHuTHbIE BOJIHBI. CBONCTBA 3JIEKTPOMAarHUTHBIX BoJH. [lkana
AJIEKTPOMATHUTHBIX BOJH. Mcriosib30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3HU.

DnexTpoMarHuTHas npupoa cera. CKopocTh cBeTa. BonHOBbIe cBOMCTBA CBETA.

Jemoncmpayuu.

1. CpoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BoyHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. M3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0O MOOUIILHOTO TeNe(oHa.

Pa3znen 11. CBeToBbIE AIBJIEHUS.

JlyueBas monenb cera. Mcrounuku cBera. IlpsimonmHeiiHOe pacrpocTpaHeHHE CBeTa. 3aTMEHUs
Connua u JIynsl. Otpaxenue cera. [nockoe 3epkaio. 3akoH OTpaKE€HUs CBETA.

[Ipenomiienne cBera. 3akoH IMpelomiieHUs cBeTa. llomHOE BHYTpEHHEE OTpaKEHHE CBETa.
Hcrnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox myueit B nuH3e. OnTuueckas cucrema (oToanmnapara, MUKPOCKOIa U Teneckorna. [na3
KaK ONTHYECKasi CUCTEMA. BIU30pyKOCTh U 1aTbHO30PKOCTh.

Paznoxxenne Oemoro ceera B crmekTp. OmnbiTel HbtoToHa. CroxkeHHE CHEKTPaJbHBIX IIBETOB.
Hucnepcus ceera.

Jemoncmpayuu.
[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomyuenue n300paskeHMit B TNIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomnenue caera.
OnTruyeckuii CBETOBO/I.
Xon ydelt B coObuparomei JuHse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tomyuenue n300pakeHUid ¢ TOMOIIBIO JINH3.
[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.
0. Mopens rnasa.
1 Paznosxenue 6enoro cBeta B CIEKT).

12. [Tonydenue 6emoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomsl u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yTJia OTPAKEHHUsI CBETOBOTO Jy4a OT YIJia MaJeHHUs.

2. M3ydenune XapakTepUCTHUK U300pKEHUS PEMETA B IDIOCKOM 3epKajle.

3. HccrnenoBanue 3aBUCUMOCTH yTiia MPEIOMIICHHsI CBETOBOTO JIy4a OT yIja MaJeHusl Ha TpaHule
«BO3LYX—CTEKJIIO».

4. Tlony4eHre n300paXeHHA ¢ TOMOIIBIO COOUPAIOIIIEH JIMH3HI.

5. Omnpenenenrie GOKyCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI COOUPAIOIIEH JTMH3HI.

6. OmBITHI 10 Pa3NIOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OmBITHI IO BOCIPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOCHUH Yepe3 1IBETOBBIC (DUITBTPHI.

Pa3nen 12. KBaHTOBLIE IBJICHHS.

Sk~ wbhpE

RPRPOONOUOR~WNE



OmnbiTel  Pesepdopna u ruranerapHas moxpenb aroma. Mopens aroma bopa. Hcmyckanue u
MOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, Oeta- M ramma-mznydenus. CtpoeHue aromHoro siapa. Hykimonnas
MoJiedb atroMHoro sapa. M3otomel. PagnoaktuBnble npeBpamienus. [lepuon monmypacnasa aTOMHBIX
a1ep.

SnepHbie peakuuu. 3aKOHBI COXpAaHEHUS 3apsAJ0BOIO U MAaCCOBOTO YUCEN. DHEPrusl CBA3M aTOMHBIX
anep. CBsA3b Macchl U dHEpruu. Peakuuu cunTes3a u genenus aaep. Merounnku sneprun CosHUa U 3BE3 1.

Snepnas suepreruka. JleiicTBUs paAlOAaKTUBHBIX U3ITyUYE€HUH Ha KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3JIy4EeHUS U TIOTJIOMICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue tpeko B kamepe BuibcoHa.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyUEHU.

. Perucrpauus usinydeHus NpupoaHbIX MUHEPATIOB U IIPOIYKTOB.

Jlaﬁopamopubte paodomwl u onvimol.

1. HaGnroneHue CIUIONIHBIX U TMHEWYATBIX CIIEKTPOB U3JTyUEHHUSL.

2. UccnenoBaHue TPEKOB: H3MEPEHUE YHEPTHH YaCTHIIBI TI0O TOPMO3HOMY MYTH (110 oTorpadusm).

3. U3mepenne pagnoakTuBHOTO (PoHA.

IHoBTOpHTE/IBLHO-000011IAI0IIIHIT MOTYJIb.

[ToBTOpUTENBHO-0000MIAOMIUKA  MOAYJb TMpEAHa3HAUYeH /s CHCTeMaTu3alud Hu  0000IIeHus
IIPEIMETHOTO COJIEP>KAHUS U OIbITa AESITEIbHOCTH, MPUOOPETEHHOIO NPU M3YYEHHWH BCEro Kypca
busnkyM, a Takke A MOArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMeHY MO (Qu3uKe it
00yJaromuxcs, BEIOPABIINX 3TOT yUEOHBIH MpeaMeT.

[Ipy u3yyeHUM NAHHOTO MOAYJSI PEATU3YIOTCA M CHUCTEMAaTHU3UPYIOTCS BHJBI JIEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€CHeunBaeTCs JOCTHXKEHHE IPEIMETHBIX M METalpeIMETHBIX IUIAaHUPYEMBIX
pe3ynbTaToB 00ydeHus, (OpPMHUPYETCS €CTeCTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHHE HAay4HBIX
METOJIOB UCCIIEZIOBAHUS SIBJICHUN NMPUPOABI U TEXHUKH, OBJIJICHUE YMEHUSMH OOBSCHATH (PU3HUECKUE
ABJICHUS, NPHUMEHSAsS TIOJIY4YEHHbIE 3HAHWA, pEIIaTh 3aJa4d, B TOM 4YHCJIE KauyeCTBEHHBIE H
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO NEATENBHOCTHBIA XapaKTep JaHHOTO pa3jiela pealu3yercs 3a CUET TOro, 4To
oOyuarolyecs BBIMOIHSIOT 3aJaHtsl, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJYYCHHBIX 3HAHMH pacro3HaBaTh M HAYYHO OOBIACHATH (PU3MUECKUE SIBICHUS B
OKpY arollei MpUpojie ¥ MOBCEIHEBHOM JKU3HH;

UCIOJIb30BaTh HAyUYHbIE METO/bI UCCIIEAOBAHUS (PU3HUECKUX SBJICHUH, B TOM YHCIE AJIS MPOBEPKU
TUIOTE3 U MOJyYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayYHbIE OCHOBBI Han00JI€€ BAYKHBIX TOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUMH, HalpuMmep,
MPAKTUYECKOT0 UCIOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB HEPTUH HAa OCHOBE 3aKOHA IPEBpAICHUS U
COXPAHEHHUs BCEX U3BECTHBIX BUI0B YHEPTUHU.

Sk wdpE



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI IIO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne ¢(u3uKu Ha ypoOBHE OCHOBHOIO OOLIEro 0oOpa3oBaHMs HANPABICHO Ha JIOCTI)KEHHE
JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yILTATOB.

B pesynbTare uzyuenus ¢Gpu3nKu Ha ypOBHE OCHOBHOTO 001IIero o0pa3oBaHus y o0yyaromierocs OyayTt
c(hOpMHUPOBAHBI CIEAYIOIINE IMYHOCTHBIC PE3YJIbTATHI B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- IPOSIBJICHUE UHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PH3NIeCKON HAYKHU;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4acTHIO B 00CYKI€HUH 0OIIECTBEHHO 3HAYUMBIX U ITUYECKUX MTPOOIIEM,
CBSI3aHHBIX C TPAKTUYECKUM IMPUMEHEHHEM JOCTUKCHUH (PU3UKH;

- OCO3HAHME BaXXHOCTU MOPAJIBHO-3TUYECKUX TPUHIIUIIOB B JACSTEIBHOCTH YYEHOIO;

3) 3cTeTHYEeCKOro BOCIUTAHMSI:

- BOCTIPUATHE 3CTETUUECKIX KaueCcTB (PM3MUECKOI HAyKu: €€ TapMOHUYHOTO TOCTPOCHUS, CTPOTOCTH,
TOYHOCTHU, TAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

- OCO3HAHME IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAaHUS MHPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHM, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTFOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAIBHOTO 0J1ar0NOJTyYHA:

- OCO3HaHHE LIEHHOCTH Oe30macHOoro obpa3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTH MPaBUJI 0€30TIACHOTO IMOBEICHHS Ha TPAHCTIOPTE, Ha JJOPOTaX, C MJICKTPUICCKUM U TEILIOBBIM
000pyZI0BaHKEM B JOMAIIHUX yCIOBUSIX;

- ¢OpMHUPOBAHHOCTh HaBbIKA PeICKCHHU, PU3HAHUE CBOETO MpaBa Ha OMIUOKY U TAKOTO e MpaBa
y APYTOro 4el0BeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- AKTHBHOE y4YacTH€ B pEIIEHWU MPAKTUYECKUX 3amad (B paMKax CeMbH, 00pa3zoBaTEeIbHOMN
OpraHu3aIiy, Topo/Ia, Kpasi) TEXHOJOTUYECKONW M COIMAIIbHOW HAMpPAaBIICHHOCTH, TPEOYIOIMHUX B TOM
qrcne U PU3NIeCKUX 3HAHUM;

- HHTEPEC K MPAKTUIECKOMY M3YUEHHUIO MPohecCrid, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

- OpUEHTAalMs Ha TpUMEHEHNEe (PU3UUYECKHX 3HAHUUM IS PEeIIeHUs 3a/1ad B 00JIaCTH OKpPY Karolien
cpebl, INIAHUPOBAHUS IOCTYIKOB U OLIEHKHU UX BO3MOXHBIX MTOCJIEICTBHH 111 OKPYIKAIOIIEH Cpebl;

- OCO3HaHHME TI100aJTHFHOTO XapaKTepa HIKOJOTUUECKUX MTPOOJIEM U MyTEH UX PeLICHNS,

8) ajanTannu K N3MEHAIIHUMCS YCJIOBHAM COLMAIBHON Y MPUPOAHOM Cpe/bl:

- MOTPEOHOCTh BO B3aMMOJCHCTBUU TPH BBHITIOJHEHUM HCCIEIOBAaHUN U TPOEKTOB (U3MUECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePE3 MPAKTUUYECKYIO JIEATEIbHOCTD;

- MOTpeOHOCTh B ()OPMUPOBAHWUU HOBBIX 3HAHUI, B TOM 4Hclie (OpPMYIHPOBATH WACU, MOHSITHSA,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBIICHUSX;

- 0cO3HaHue JeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- IUTAHUPOBAHNE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DU3UIECKUX 3HAHUI;

- CTpeMJICHUE aHAJTU3UPOBATh U BBIABIATH B3aMMOCBSI3H MPUPOIBI, OOIIECTBA M SKOHOMHKH, B TOM
YUCJIE C UCTIOIB30BaHUEM (PU3HUECKUX 3HAHUH;

- OILIGHKAa CBOMX JIEHCTBUH C Y4ETOM BIMSHHUS HA OKPYKAIOIIYIO CPEAY, BOSMOXKHBIX TITOOATBHBIX
MMOCJIECTBUH.

METANPEAMETHBIE PE3YJIbTATHI
B pesynpTare ocBOoeHHs mporpamMmbl MO (HU3MKE HA YpPOBHE OCHOBHOTO OOIIETro OOpa3oBaHHs Y
obyuaromerocss  OyayT  chOpMHUPOBAHBI  MeTAaNpelMeTHbIe  Pe3yJbTaThl,  BKJIIOYAIONINE



MO3HABATEIIbHBIC YHUBEPCATbHBIC YUeOHBIC EHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIBHBIE yUueOHBIS
NeICTBUS, pEryJISITUBHBIE YHUBEPCAJIbHbIE YUeOHbIE NEHCTBUS.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

Ba3oBble JJornueckue aeicTBuA:

® BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUN);

e YCTaHaBJIMBATh CYIIECTBEHHBIM MpHU3HAK Kilaccu(UKaIMK, OCHOBaHUS Il 0000IIEHUS U
CpaBHEHUS;

® BBISBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHMS B pacCMaTpuBaeMbIX (akTaxX, JaHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

® BBIABIIATH NPUYUHHO-CJICICTBEHHBIC CBS3H IMPH HU3YYCHHHM (DU3HUECKUX SIBICHUN M IMPOLIECCOB,
JIeNIaTh BBIBOABI C WCIIOJNB30BAHUEM JCIYKTUBHBIX W HHIYKTUBHBIX YMO3AKIIOYCHHI, BBIIBUTATH
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIHUUH;

® CaMOCTOATENbHO BBIOUPATh CIOCOO pemieHuss yueOHOW (Qu3nueckod 3amadyn (CpaBHEHHE
HECKOJIBKUX BAapUAHTOB pEIICHHUs, BHIOOp HamOoJiee MOIXOASIIEIT0 C YYETOM CaMOCTOSTEIHHO
BBI/ICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/ibCKue AeCTBUSA:

® UCIOJIb30BATh BOMPOCHI KaK MCCIIEIOBATEIBCKUI MHCTPYMEHT MTO3HAHNUS,

® MPOBOJUTH IO CAMOCTOSITENIFHO COCTaBJICHHOMY IUIaHy OIIBIT, HECIOXKHBIM (u3ndecKuit
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PUINICCKOTO SIBIICHUS;

e OIICHWBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpPMAIHIO, TOIYYCHHYIO B XOJe
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

® CaMOCTOATENbHO (OPMYIUPOBATH OOOOIIEHHS U BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

® TIPOTHO3MPOBATH BO3MOXKHOE JTaIbHEHINIEE pa3BUTHE (DU3MUECKHUX MPOIIECCOB, a TAK)KE BBIIBUTATH
MPENOJIOKEHNUS 00 X PA3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

® TPUMEHSTH Pa3JIMYHBIE METOJIbI, HHCTPYMEHTHI U 3apOChl MPH MOUCKE U 0TOOpe MHbOpMaIuu
WIN JAHHBIX ¢ YYETOM MpEAIoKEeHHOH yueOHOH pu3nueckoii 3aauu;

® aHANU3HUPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETHPOBATH WH(POPMAIUIO PA3IMUYHBIX BHUIOB U
(dbop™m mpeacTaBIeHUS;

® CaMOCTOATENHEHO BBHIOMpATh ONTUMANBHYH (OpMy mpeiacTapieHus uHPOpMAIUU |
WJUTIOCTPUPOBATh pelIaeMble 3a7a4d HECIOKHBIMH CXEMaMH, JUarpaMMaMy, WHOW TpapuKod U ux
KOMOHWHAIMSIMU.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

e B XO/e OOCYXJeHHUs Y4yeOHOTrO Marepuasa, pe3yjIbTaTOB JaOOpPAaTOPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOl TeMbI U BHICKA3bIBATh HJIEH, HAIICIICHHBIE HA PEIICHHE
3a/1a4 ¥ Mo iepKaHue OJarokeaaTeIbHOCTA OOIIECHHUS;

® COTOCTaBIIATh CBOM CYXXJEHHUS C CYXXIEHUSMH JPYyTUX YYaCTHUKOB JUANOra, OOHapyKHBaTh
pa3nuyue U CXOACTBO MO3UIIHI;

® BBIPAXATh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMCbMEHHBIX TEKCTaX;

e MyOJIMYHO TPEJCTABISITh PE3yJIbTaThl BBIMOJIHEHHOTO (PH3UYECKOTO OMbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA);

® TIOHMMAaTh M UCIIOIH30BaTh MPEUMYIIIECTBA KOMaH/IHON ¥ MHIWBUIyATbHOU PAaOOTHI TP PEIICHUN
KOHKPETHON (hU3UUYECKOM MPOOIEMBI;

® [IPUHUMATh LEJIU COBMECTHOM NE€ATENbHOCTH, OPraHU30BbIBATh JNEHCTBUS MO €€ JOCTHUKEHUIO:
pactpeensiTh poiu, 00CyXIaTh MPOIECCHl U Pe3ybTaThl COBMECTHOW paboThl, 00001IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

® BBHITNIOJIHATH CBOIO YacTh PabOThI, JOCTUTAsI KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY HaIPaBJICHHIO
¥ KOOPAMHUPYSI CBOU ACUCTBUS C APYTUMHU YIICHAMH KOMAaH/IbI,



® OLIEHMBAaTh KA4yeCTBO CBOEr0 BKJIaJa B OOMIMI MPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIBHO
c(hOpMYyJIUPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHble yHMBepcaJIbHbIE y4eOHbIe JeiicTBUS

Camoopranusanus:

® BBIBIATH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPeOYIOUIMX Ui pPELICHHS
(bu3nvecKux 3HaHUMH;

® OpUEHTHPOBATHCA B PANIMYHBIX MOJXOJAX HPUHATHS pelleHUH (MHIUBHyaJbHOE, MPUHATHUE
pelleHus B IpyMIe, IPUHITHE PELLICHUI TPYIIION);

® CaMOCTOSATEIBHO COCTABIATH AITOPUTM pEIeHuUs (pU3nUecKor 3a1a4K WK IJIaHA UCCIICIOBAHUS C
y4€TOM HUMEIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpOBATh IpeularaeMble
BAPUAHTHI PELICHUN;

e JiesiaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IJMOLHOHAJILHBIH HHTEJIEKT:

e JaBaTh aJCKBATHYIO OLICHKY CUTYallU! U IIpeJIaraTh IUIaH €€ N3MEHEHUS;

® OOBICHATH MPUYMHBI JOCTHKEHUS (HEIOCTHIKEHUS) pe3yIbTaTOB AESITEIbHOCTH, AaBaTh OLCHKY
npUOoOPETEHHOMY OIIBITY;

® BHOCHTb KOPPEKTHBBl B JESTEIbHOCTb (B TOM 4YHCIE€ B XOJ BBINOJHEHUS (U3UIECKOTO
UCCIIEIOBaHMsI WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHMBIIUXCS CUTYyallUi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

® OLIEHUBATb COOTBETCTBUE PE3YJIbTATA LEJIN U YCIOBHSIM;

e CTaBUTh ce0s Ha MECTO JPyroro uyesloBeKa B XOJie CIOpa WM JUCKYCCHU Ha Hay4yHYIO TeMy,
IIOHUMAaTb MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOro;

e [pHU3HABATh CBOE MPaBO Ha OMMOKY NMPHU pelmeHur (U3MYecKuX 3a7a4 WM B YTBEP)KICHHUIX HA
Hay4HbIE TEMBI M TAKOE K€ IIPaBO IPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy obyuenusi B 7 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpOBHE JIOJKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:

® JCMOJB30BaTh MOHATHA: (DU3MUECKHE U XUMHUYECKHE SIBJICHUS, HaONIOEHUE, DKCIEPUMEHT,
MOJIeJIb, TUTIOTE3a, EAMHUIIBI (PU3UIECKUX BEIMYMH, aTOM, MOJIEKYJIa, arpeTraTHbIE COCTOSIHUS BEIIECTBA
(TBEpHoe, KHIKOEe, Ta3000pa3HOE), MeXaHHMYecKoe JIBWKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEMHOE), TPAeKTOpHsl, paBHOJEUCTBYIOMIas cuia, nedopmarus (ynpyras, MIacTHYECKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IBL;

e pasnuyarh sBIeHUS (AU Py3us, TEIOBOE IBUKEHHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBIKEHUE,
HEpaBHOMEPHOE JBMIKEHUE, MHEPIIHS, B3aUMOJICHCTBUE TEN, paBHOBECHE TBEPABIX TEJI C 3aKPETIEHHOM
OCBIO BpallleHUs, Tepeaaya JaBieHHs] TBEPIBIMH TellaMH, XUAKOCTAMH M Ta3aMH, aTMochepHoe
JaBJieHWe, TUIABaHUE TeJl, MPEBpAICHUS MEXaHHMYECKOW JHEPTUH) MO OMHCAHUIO MX XapaKTEPHBIX
CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (pU3UUecKoe SBICHHE;

® pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SBICHUHI B OKPYKAIOIIEM MHUPE, B TOM YHCIE
bu3HYecKue SIBICHUS B IPUPOJIE: MPUMEPHI IBMKEHUS C PA3TUIHBIMHA CKOPOCTSMH B )KHBOM U HEXKUBOU
pUpOJIe, JCHUCTBHUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHIE aTMOCHEPHOTO JaBICHUS Ha KUBOM
OpraHu3M, IUIaBaHWE PHIO, PhIUard B TEJIC YEIOBEKa, IIPH 3TOM MEPEBOJNUTH MPAKTHYECKYIO 337ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (PU3NUECKUX SBICHUI;

® OIKCHIBATh M3yUEHHBIC CBOMCTBA TeN M (PU3NYECKUE SIBICHUS, UCTIONB3Ys (PU3HUECKHUE BETUIUHbI
(macca, 00BEM, MIITIOTHOCTD BEIIECTBA, BPEMS, Iy Th, CKOPOCTh, CPETHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa
TSKECTHU, BEC TeJa, CUjla TPeHUs, JaBlieHue (TBEPIOTO Tema, )KUJIKOCTH, ra3a), BRITAIKUBAIOIAs CUIIA,
MexaHu4ecKas padoTa, MOIIHOCTb, TJIEYO CHUJIBI, MOMEHT CHJIBI, KOO(DPHUIIMEHT MOJIE3HOTO JEHCTBH
MEXaHU3MOB, KWHETHYECKass W TOTEHIMAlbHAs JHEPrus), MPH OMHCAHWU TMPABUIHLHO TPAKTOBATh



($u3nUeCKUil CMBICII UCHOJIB3YyEMBIX BEJIWYHMH, UX 0003HAUYEHUS M €IUHMIBI (PU3MUYECKUX BEIHYUH,
HaXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE TaHHYIO (U3UUECKYIO BEIHUUNHY C IPYTUMHU BETUYMHAMHU, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

® XapaKTepHU30BaTh CBOMCTBA TeJ, PU3UUECKHUE SBICHUS U IPOILIECCHI, UCTIONb3YS IPABHJIIA CIIOKEHHS
cun (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUJIO PaBHOBECHS
pbrdara (6710Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHUSI MEXaHUYECKOM SHEPTHH, TIPU STOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

® OOBACHATH (PU3UUYECKHUE SABIICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalui
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh I[PUUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOMTH
00BbsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopor Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MYECKUX SBJICHUH,
($U3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

e pemaTh pacdy€THBIC 3a1aud B 1—2 HEWCTBUS, HCIOJB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLIHE
¢usnyeckue BETMYMHBI: HAa OCHOBE aHaju3a YCIOBHUS 3a/ladd 3allMChIBaTh KPAaTKOE YCIOBUE,
HOJCTABIATh (PU3MUECKUE BETUYMHBI B (HOPMYJBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIe, HEOOXOAMMBIE I PEUICHHs 3a/lad, OLICHUBATh PEaJTUCTHUYHOCTb MOMYyYEeHHOU (U3UYECKOM
BEJIUYMHBI,

® pacro3HaBaTh IMPOOJEMbI, KOTOPbIE MOKHO PEIINUTh IMPU IMOMOLIM (PUIUYECKHX METOAOB, B
ONMHMCAHUM HCCIENOBAaHUS BBIJCIATH TMPOBEPSIEMOE IMPEANONIOKEeHHe (THUIOoTe3y), pa3iuyaTb U
MHTEPIPETUPOBATH MOIYUYEHHbIN PE3yJIbTaT, HAXOUTh OLIMOKHU B XOJ€ OIBITA, JAEJIaTh BBIBOJIBI 110 €TI0
pe3ynbTaTam;

® TPOBOJUTH OIBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU (PUINYECKHX CBOMCTB TEII:
dopMylIMpoBaTh IPOBEPSEMBIE IPEANONOKEHUS, COOMpaTh YCTAHOBKY M3 IPEUIOKEHHOIO
000pyAOBaHus, 3aMUCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOIBL;

® BBIIOJHATH MPSMbIE HM3MEPEHUS pACCTOSHHUSA, BPEMEHH, MacChl Tena, o0bEMa, CHIIBI H
TEMIIEpaTypbl C HUCIOJH30BAHUEM AHAIOTOBBIX M LU(QPOBBIX NPUOOPOB, 3aMUCHIBATH IOKA3AHUS
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHHUIA;

® TMPOBOJUTH HCCIEIOBAHUE 3aBHUCHUMOCTH OJHON (M3MUECKON BETUYMHBI OT JAPYrol ¢
UCMOJIb30BAHUEM TPSAMBIX HM3MEPEHHH (3aBUCHUMOCTH IYTH DPABHOMEPHO JBIDKYILErocs Tejaa OT
BPEMEHHM JBUKEHMSI T€Na, CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEN
T€1 W HE3aBUCHUMOCTH CHJIBl TPEHHs OT IUIOLIAJN CONPUKOCHOBEHMS TEJ, CWJIBl YINPYTOCTH OT
YAJMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa NOrpyKEHHON YacTH Teja U OT MJIOTHOCTU
XKHUJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT ITyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUM
IUTaBaHMs TeJl, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B IUIAHWPOBAHUM Y4YEOHOTO
UCCIIEIOBaHMs, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CleAys NpPeAJIOKCHHOMY IUIaHy,
¢ukcupoBaTh pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIWYUH B BUJE MPENTIOKEHHBIX
TaOIUI U TpadUKOB, A€TaTh BBIBOABI 110 pe3yJibTaTaM HCCIeI0BaHUS;

® [IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIMYMH (IJIOTHOCTh BEIIECTBAa XKUJIKOCTU M
TBEPAOrO Tela, CUJla TPEHUSI CKOJIbKEHUS], TaBJICHHE BO3yXa, BHITAJIKUBAIOLIAs CUJia, JEHCTBYIOIAs
Ha NOTpy’KEHHOE B )KUAKOCTH TeN0, KO GUIIMEHT NOJIE3HOTO IEHCTBUS MPOCTHIX MEXAaHU3MOB), CIIEys
MpeJI0KEHHOW MHCTPYKIUU: TP BBHIOJHEHUHN U3MEPEHUI cOOUpaTh SIKCIIEPUMEHTATIBHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEIMYUHBIL;

e co0roaTh MpaBMiIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYA0BaHHEM;

® yKa3pIBaTh INPHHLUIBI JACHCTBUS HPUOOPOB M TEXHMUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOLIAIOUINECs] COCyAbl, OapoMeTp, pblyar, MOABMKHBIM M HENOJBHXKHBIA OJIOK,
HAaKJIOHHAs IJIOCKOCTH;

® XapaKkTepHU30BaTh MPUHIUIMBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C
OMOpoN Ha MX OMMCaHUA (B TOM YHCIE: MOJUIMITHUKH, YCTPOHCTBO BOJOIPOBOJA, THIPABINYECKUN
pecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOH HAcOC, apeoMeTp), UCMONb3ys 3HAaHUS O CBOMCTBax
bu3nyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® MPUBOAUTH MPHUMEPHI (HAXOAUTHh MH(GOPMALMIO O MPHUMEpPax) MPAKTHUYECKOTO HCIOIb30BaHUS
¢u3nuecKux 3HAHWM B MOBCEAHEBHOM >KM3HM Uil oOecriedeHus 0e30MacHOCTH HpU OoOpalleHHH ¢



npubopaMu W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHsS 3I0pPOBbS U COONIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKpYXKaoIlel cpere;

® OCYULIECTBJISITh OTOOp HMCTOYHUKOB MH(popManuu B VHTepHETe B COOTBETCTBUM C 3aJaHHBIM
MIOWCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CPAaBHEHHS PA3JIMYHBIX HCTOUHUKOB
BBIJICJIATh MHPOPMALIUIO, KOTOpast SIBJISETCS IPOTUBOPEUUBON MIIM MOXKET ObITh HEZJOCTOBEPHOM;

® UCIOJB30BaTh IPU BBINOJHEHMHM YYEOHBIX 3aJlaHMil HAay4HO-TIOMYJISIPHYIO JIUTEpaTypy
($u3uUecKOro conep)KaHus, CIpaBOYHbIE MaTepUaibl, pecypchl cetn VHTepHeT, BiIageTh mpuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOpMaIMK U3 OJHONW 3HAKOBOW CHCTEMBI B IPYIYIO;

® C037aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOUHUKOB
uHpopManuu (PU3UIECKOTO COJACPXKAHMA, B TOM YHCIE IyOJUYHO JelaTh KpPaTKUE COOOIEHHS O
pe3yibTaTax MPOEKTOB WM YyYEOHBIX MCCIEIOBAHUMN, IPH 3TOM I'PAaMOTHO HMCIIOJIb30BaTh U3Y4YEHHBIN
NOHATUIHBIN annapaT Kypca (U3MKH, CONPOBOXKAATh BHICTYIUICHUE MPE3ECHTALUCH;

® [IpH BBINOJHEHUU YYEOHBIX NMPOEKTOB M MCCIIEAOBAHUI pacrpeneisiTb 00s3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IOCTABJICHHBIMHU 3aJjayaMM, CIECIUTh 32 BBINOJIHEHUEM IlJIaHa JEHCTBUMH, aJeKBATHO
OLICHMBATh COOCTBEHHBIH BKJAaX B JEATEIBHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHHKAaTHBHOE
B3aMMO/ICICTBHE, YUUTHIBAsE MHCHHE OKPY KAIOIIHX.

K koHiy oOydenus B 8 Kiacce mpeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y 00yUarOIINUXCS YMEHUH:

® CIOJIB30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KEHHE aTOMOB M MOJIEKYI,
arperaTHple COCTOSIHHMS BEIECTBA, KPHUCTAUIMYECKHE W aMOp(HBIC Tela, HACBIICHHBIA |
HEHACBIILECHHBIH Nap, BIaXKHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHAS 3HEPrusl, TEIUIOBOI JBUraTelb,
DIIEMEHTAPHBIN  DIIEKTPUYECKUHA 3apsll, DJIEKTPUYECKOE II0JIe, NPOBOJHUKH U JUIJIEKTPUKH,
HOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MAarHUTHOE T10JIE;

® pa3nuuarh SBJIECHUS (TEIUIOBOE pACIIMPEHHUE U C)KaTue, Telvlonepeaaya, TeIIOBOe paBHOBECHE,
CMauyuBaHWe, KalWUISPHBIC SBICHHS, HCHApeHUe, KOHACHCAIWs, IUIaBJICHHE, KPUCTAUTN3AIUI
(oTBepAeBaHUE), KUIEHHE, Temonepenadya  (TEIJIONPOBOJHOCTh, KOHBEKIMs, M3JIydyeHHeE),
AIIEKTPHU3ALHUS TN, B3aNMOICHCTBHE 3aps/I0B, JEHCTBUS FIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/IEIICTBHE MAarHUTOB, JIEMCTBUE MAarHUTHOTO TOJIsl HA MPOBOJHUK C TOKOM, 3JI€KTPOMAarHUTHas
WH/TYKITUS ) TI0 OTIMCAaHUIO MX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB, IEMOHCTPUPYIOMINX TaHHOE
¢du3nueckoe sBICHUE;

® pacro3HaBaTh MPOSBICHNUE U3YUYCHHBIX (PU3NUYECKUX SBJICHUH B OKPY’KAIOLIEM MHUPE, B TOM YHCIIe
¢u3nyeckue sSBICHUS B MPUPOJE: NOBEPXHOCTHOE HATSDKEHUE U KallWIUIPHBIE SBJICHHS B MPHUPOJE,
KpUCTAJIIBI B MpHpoae, uznydeHue ConHua, 3amep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHueE
pOCBHI, TYMaHa, UHesl, CHETa, 3JIEKTPUYECKHUe IBJICHUS B aTMoc(hepe, 2JIEKTPHUUECTBO KHUBBIX OPTraHU3MOB,
MarHuTHOE moje 3eMiH, Apeld MoI0COB, pojb MArHUTHOTO MO Ui )KU3HU Ha 3emie, MOJspHOe
CHUSIHME, TIPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1auy B yUeOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKku) U3HUECKUX SIBICHUN;

® ONNCHIBATh U3YYECHHBIE CBOWCTBA TeN U (PU3NIECKHE SBJICHUS, UCIIONB3YS (PU3NIECKUE BETMINHBI
(TemnepaTypa, BHYTPEHHSS SHEpPrus, KOJWYECTBO TEIUIOTHI, YJelbHasi TEIUIOEMKOCTh BEIIECTBa,
ylenbHas TEIUIOTa IUIABJICHHS, yJelbHas TEIUIoTa IMapooOpa3oBaHUs, yIeNbHas TEIUIOTAa CTOPAHUS
TOTIIINBA, KOA((UIIUEHT MOJIE3HOTO IEHCTBHSI TETIJIOBOM MallIMHBI, OTHOCUTENIbHAS BIAKHOCTh BO3/TyXa,
DIIEKTPUUYECKUI 3apsl, cuja TOKa, DJIEKTPUYECKOe HANpsHKeHWE, CONPOTHBICHHE IPOBOIHUKA,
yZIelIbHOE COIMPOTHBIIEHHE BEIIECTBAa, pabOTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA), MPU OMUCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3MUECKUII CMBICT HCIOIB3yEMBIX BEIHYWH, O003HAUYEHUS W EIWHHIIBI
(bU3MUECKUX BEJIMYMH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMH
BEJIMYMHAMH, CTPOUTH TPaMKN N3yUYECHHBIX 3aBUCUMOCTEH (DU3MUECKIX BEINYHH;

® XapaKTepHU30BaTh CBOWCTBA Teld, (DU3MUECKHE SIBICHHUS M TPOLECCHI, HCIOIB3Ys OCHOBHEIC
MOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH CTPOCHHUS BEILIECTBA, IPUHIIMUIT CYNIEPIO3UIINHU TTOJIEeH
(Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa Jurd ydacTka 1enw, 3akoH Jpxoyms—
JleH1ia, 3aKOH COXpaHEHHUs YHEPTUHU, IPU ITOM JaBaTh CIOBECHYIO (POPMYIHNPOBKY 3aKOHA U 3aIIUCHIBAThH
€r0 MaTeMaTUIECKOE BHIPAKCHHE;



® OOBACHATH (PU3UYECKHE IMPOLIECCHl U CBOICTBA Tel, B TOM YHCJIE U B KOHTEKCTE CHUTyaluil
IIPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATH I[PUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH
00BbsICHEHHE U3 1—2 JIOTHYECKHUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX SBJICHUH,
(U3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemaTh pacdy€THBIC 3a1aud B 2—3 JEUCTBUS, HCIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOLIHE
¢dbuznyecKkue BeIUMUMHBI: HA OCHOBE aHAJM3a YCIIOBUS 3a/1a4M 3aIMChIBATh KPATKOE YCIOBHE, BBISBISATh
HEJIOCTAaTOK JIaHHBIX JJISl PELICHUs 3aJaud, BBIOMpPATh 3aKOHBI U (OpPMYJIbI, HEOOXOIUMBIE s €&
pellieHus, MPOBOAUTH pacuéThl U CpPaBHUBATH IOJYyYEHHOE 3HaueHUE (U3MUECKON BEIMYUHBI C
W3BECTHBIMU JIaHHBIMY;

® pacro3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXHO PpEHIUTh MpPU TMOMOUIM (HU3UYECKHX METOJIOB,
UCIIONIb3YSl OINMCAaHUE HCCIENOBaHMs, BBIICTATh IPOBEPAEMOE IMPEAINOJIOKEHHE, OLEHUBATh
IIPABUJIBHOCTD MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIbI;

® [POBOAWUTH OIBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUH WM (DU3NYECKHX CBOHCTB Tel
(KanwIsipHbIE SIBJICHMS, 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT ero o0bEéMa, TemrepaTypbl, CKOPOCTH
Ipolecca OCTBhIBAaHUS M HAarpeBaHus NpU M3IyYEHUM OT I[BeTa H3JIydaroueil (moriouaromniei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUs BOJBI OT TEMIEPATyphl )KUJIKOCTH U IUIOMIAN €€ MOBEPXHOCTH,
ANIEKTpU3allig TEI W B3aUMOJCHCTBHE JJIEKTPUYECKHX 3apsA0B, B3aWMOJEWUCTBHUE IOCTOSHHBIX
MarHuTOB, BU3yall3allisg MAarHUTHBIX MOJIEH MOCTOSITHHBIX MAarHUTOB, JCWCTBUS MarHUTHOTO MOJIS Ha
IIPOBOJAHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOMCTBAa 3JIEKTPOJBUIATENsl MOCTOSHHOIO TOKA):
dbopMynupoBaTh MPOBEPSEMBbIE MPEANONOKEHHsS, COOMpaTh YCTAHOBKY W3 TMPEUIOKEHHOTO
000pyIOBaHUsI, OMUCHIBATH X0/ ONBITA B (HOPMYITUPOBATH BBIBOJIBI;

® BBINOJHATH NPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEILHON BJIAXKHOCTH BO3/yXa, CHJIbI TOKa,
HANPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYNKOB (PU3NUECKUX BETUUYHMH, CDABHUBAThH
pe3yabTaThl U3MEPEHUM C YUETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

® [POBOAWUTH HCCIEJAOBAHHE 3aBHCHUMOCTH OIHOW (pU3MUYECKOW BEIMYMHBI OT JPYTroMl C
UCIIOJIb30BaHUEM TMPAMBIX HU3MEPEHHUI (3aBHCHUMOCTH COMPOTUBJICHHSI MPOBOJHUKA OT €ro JJIUHBI,
IUIOUIA/IM MONEPEYHOI0 CEYEHUs U YJEIbHOTO CONPOTHBIICHHS BEILIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYLIETO 4Yepe3 MPOBOJHHUK, OT HAINPSDKEHHs Ha NPOBOJHUKE, MCCIEIOBAHUE IIOCIIENOBATEIBLHOTO U
NapajuleIbHOTO COEAMHEHUN MPOBOIHMKOB): IJIAHUPOBATh HMCCIEIOBAHHUE, COOMpPATh YCTAaHOBKY U
BBIMOJIHATh M3MEPEHHUs, CcIelys MpPeUIOKEHHOMY IUlaHy, (MKCHPOBATh PE3yJIbTaThl IOJy4YE€HHOH
3aBUCHUMOCTH B BUJI€ TaOJIUIl U TpadUKOB, JA€JIaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BAHUS;

® [POBOJUTH KOCBEHHbIE M3MEPEHMs] (PU3NUECKUX BEIUYUH (yAeNbHas TEIIOEMKOCTh BEILIECTBa,
COINPOTHBIIEHUE MPOBOJIHUKA, pabdoTa U MOIIHOCTH 3JEKTPUUECKOTO TOKA): MJIaHUPOBATh U3MEPEHUS,
coOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEAys NPEAJIOKEHHON WHCTPYKIMHM, U BBIYUCIATH
3HAuYEHUE BEJINYUHBI;

e Co00/1aTh IpaBUJia TEXHUKHU 0€30IaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pYAOBAHUEM;

® XapakTepu30BaTh NPUHLMUIIBI AEHCTBHUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpOil Ha MX omHcaHus (B TOM YHUCIIE: CUCTEMa OTOIUIEHUS TOMOB, TUTPOMETp, MapoBas TypOMHa,
aMIepMETp, BOJBTMETP, CYETUMK DIEKTPUUECKONW SHEPruu, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelbHbIE 3JEKTPONPUOOPHI (MIPUMEpPHI), SJIEKTPUUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHMUT,
AIIEKTPOJIBUraTeNlb MOCTOSHHOIO TOKA), HUCIOJIb3Ys 3HAHHS O CBOMCTBaX (PU3MYECKUX SIBICHUN U
Heo0Xo1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA W HM3MEpHUTEIbHBbIE MPHUOOPHI MO CXeMaM H
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIH TEPMOMETP, TEPMOC, NCHUXPOMETP, THTPOMETp, JIBUTATEIh
BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOIN, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUYECKUX LEMeH C
MOCJIeI0BATENbHBIM U MapauIeTbHBIM COEMHEHHUEM AJIEMEHTOB, pa3finyasl YCIOBHbIE 00O3HaueHUs
AIIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

® MPHUBOJUTH HpPUMEPHI (HAXOAUTHh MH(MOPMALMUIO O MPUMEpax) MPAKTHUYECKOTO HCIIOIb30BaHMS
¢u3nyecKux 3HAHUN B MOBCEIHEBHOM XU3HU JUIsl oOecriedeHHs Oe30MacHOCTU MpU OOpalIeHUH C
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 370pPOBbS U COONIOJACHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY KAIOILEH Cpee;



® OCYUIECTBIISATH IMOMCK HH(popManuu Qusnueckoro cojepxkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUNH W MyTEM CpPaBHEHUS JOMOJHHUTEIbHBIX MCTOYHHKOB BBIACIATH MH(POPMALHUIO,
KOTOpas ABJISETCS NPOTUBOPEYUBOI UM MOXKET OBITh HEIOCTOBEPHOM;

® UCIOJB30BaTh IPH BBINOJHEHMHM YYEOHBIX 3aJlaHMil HAay4HO-TIOMYJISPHYIO JIUTEparypy
($u3uUecKOro conep)KaHus, CIpaBOYHbIE MaTepUaibl, pecypchl cetn VHTepHeT, BiIageTh mpuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MH(GOpMaIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® C037aBaTh COOCTBEHHBIE MUCbMEHHBIE U KPATKUE YCTHBIE COOOIEH!s, 000011ast UH(OpMAIHIO U3
HECKOJIbKUX HCTOYHHUKOB (PU3MUYECKOTO COJIEPIKAHMS, B TOM YUCIIE Ty OIIMYHO MPECTABIATH Pe3yJIbTaThl
IPOEKTHON MJIM UCCIIEN0BATEIbCKON NEATEbHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh W3yYEHHBIN
NOHATUIHBIN annapaT Kypca (U3MKH, CONPOBOXKAATh BHICTYIUICHUE MPE3ECHTALIUCH;

® [P BBIMOJHEHUH yYeOHBIX MPOEKTOB M MCCIIEJOBAHUN (PU3MUYECKUX MPOLIECCOB PACHpPEACsATh
00513aHHOCTH B IPyIIE B COOTBETCTBUHU C MIOCTABJICHHBIMU 3a/l1a4aMU, CIEIUTh 3a BBIIOJIHEHUEM II1aHa
NeMCTBUI M KOPPEKTHPOBATH €T0, a/IeKBATHO OLICHUBATH COOCTBEHHBIH BKJIAJ B ACATEIBHOCTD IPYTIIIHI,
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE, IPOSBIIASA TOTOBHOCTh pa3peliaTb KOHQIUKTHI.

K xoniy o0ydenust B 9 Kjacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTh y 00yUarOIINUXCS YMEHUH:

® CIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUéTa, MaTepualbHas TOUKa, TPAEKTOPHUs, OTHOCUTEIbHOCTb
MEXaHMYECKOTO JBIKEHUS, nedopmanus (ymnpyras, IiacTudeckas), TPeHHE, IEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPJOE TENO, LIEHTP TSKECTH
TBEPAOrO Teja, paBHOBECHE, MEXaHWYECKUE KOJieOaHWsI M BOJIHBI, 3BYK, UH(Pa3BYK U YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJbHO30PKOCTb,
CHEKTPhl HCIYCKaHWS W TOIJIOIIEHUs, aibda, OeTa- W TaMMa-H3JIy4eHHUs, H30TOIbI, sIEepHas
SHEpreTuKa;

e pa3nuuaTh sABJICHMS (PaBHOMEPHOE M  HEPABHOMEpPHOE INPSMOJMHEHHOE  JBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBM)KEHUE, CBOOOIHOE Ta/IEHHE Tell, PABHOMEPHOE JBIDKEHHE IO
OKPY>KHOCTH, B3aUMO/ICHCTBHE T€JI, PEAKTUBHOE JIBUXKEHUE, KojleOaTeIbHOE IBIKEHUE (3aTyXatolue 1
BBIHY)KJICHHBIC KOJICOAHWs), PE30HAHC, BOJHOBOE [IBHKCHHE, OTPaKEHUE 3BYKa, MPSIMOJMHEHHOE
paclpoCTpaHEHUE, OTPAKEHUE M TPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE OTpPaXXEHHE CBETA,
pa3noxeHue O€eIoro CBeTa B CHEKTP M CIIOXKEHUE CIIEKTPAIbHBIX IIBETOB, IUCIIEPCHS CBETa,
€CTEeCTBEHHAs paIi0OAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTpa U3yUYeHHs ) IO OMMCAHHUIO UX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SIBJICHUN B OKpY XKarolleM Mupe (B TOM 4ucie
¢usnueckue SBICHUS B NPUPOJE: NPUIUBBI U OTIUBBI, JBWKeHUE MaHeT COJIHEYHON CHUCTEMBI,
PEaKTUBHOE JBUKCHHE MXHMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MIIETPSICEHHE,
ceficMMuYecKHe BOJHBI, I[yHAMM, 3XO, I[BE€Ta TeJl, ONTHYECKHUE SBJICHUS B NMPUPOAE, OMOJIOTHYECKOE
neicTBUe  BUAMMOIrO,  yJIbTPaHUOJIETOBOTO U PEHTI€HOBCKOI'O  M3JIy4YEHUH, eCTeCTBEHHBIN
pPaAMOaKTUBHBIN (DOH, KOCMHYECKHE JIy4M, PaJUOAKTHUBHOE HW3JIyYEHHE TPUPOIHBIX MHUHEPAJIOB,
NeicTBUE PaJMOAaKTUBHBIX U3Ty4eHUIH Ha OPraHU3M 4eJoBeKa), IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a/1auy B yu4eOHYI0, BBIIEIISATH CYLIECTBEHHbIE CBOMCTBA (TPU3HAKHN) (PU3UUECKUX SIBICHU;

® OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N U (PU3NYECKUE SIBICHUS, UCIIOJIB3YS (PU3HUECKHUE BETUUYUHbI
(cpenHsisi 1 MTHOBEHHAsi CKOPOCTb Tella MPU HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHUE, NepeMelIeHue,
MyTh, YIJOBas CKOPOCTb, CHJIa TPEHUS, CUJIa YHOPYrOCTH, CHUJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO
naJIeHus, BEC Tela, UMITYJIbC Tela, UMIYJIbC CHIIbI, MEXaHu4ecKasi paboTa 1 MOIIHOCTb, IOTEHLUAIbHAS
SHEprusl Teja, MOAHSTOrO Haj MOBEPXHOCTHIO 3€MIIM, MOTEHIMANbHAS SHEPTUsl CKATOW TNPY>KUHBL,
KUHETHYECKasi SHEPTHsl, MOJTHAsi MEXaHWYecKast YHeprus, Nepruo/l U YacToTa KoseOaHHi, JTMHA BOJIHBL,
TPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IMOKA3aTeNb MPEIOMIICHHUS CPebl), PU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUII CMBICT HCMOJb3YEMBIX BEIUYMH, O0O3HAUEHHUS W €IUHHIIBI
bu3nYeCKUX BEIUYNH, HAXOJUTh (DOPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3MUECKYIO BEIUYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (DPU3NUECKUX BEINYMH;

® XapakTepHU30BaTh CBOMCTBA TeJ, PU3NUECKUE SIBICHUS U POIIECCHI, UCTIOB3YsI 3aKOH COXPAaHEHHS
SHEpPruM, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIUI CYNEPIIO3ULUU CHUJI, IPUHIUI OTHOCUTEIHHOCTH
["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHUSI U IIPEIIOMIIEHUS CBETA,



3aKOHBI COXPAaHEHHMs 3apsJO0BOTO M MAacCOBOIO YHCEN MPHU SJAEPHBIX PEAKUHUAX, IPU ITOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3allUChIBATh €M0 MAaTEMATHUYECKOE BBIPAKECHHUE;

e OOBACHATH (PU3UYECKHE IMPOLIECCHl U CBOICTBA TeN, B TOM YHCJIE U B KOHTEKCTE CHUTyaluil
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IMPUUYUHHO-CIICJICTBEHHbIE CBSA3H, CTPOUTH
00BsICHEHHUE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOpor Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MYECKUX SBJICHUH,
($U3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pewaTth pacu€THBIE 3a/1a4M (OIUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3Ysl 3aKOHBI U
dbopMyIibl, cBsI3bIBaIOIUE (DU3MUECKHE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33/1a4d 3alKChIBATh
KpaTKoe YCJIOBHUE, BBISBIATH HEJOCTAIOIINE UM N30BITOUYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBIEC [UIsl pPEUICHHs, MPOBOIUTH PACYEThl U OICHUBATh PEATHUCTUYHOCTH IOJYYEHHOTO
3HaueHUs (PU3UUYECKON BEITUMIMHBL;

® pacro3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXHO PpEHIUTh MpPU TMOMOUIM (PU3UYECKHX METOJIOB,
UCIIONIb3YSl OINMHMCAaHUE HCCIENOBaHMs, BBIICIATh IPOBEPAEMOE IPEAINOJIOKEHHE, OLEHUBATh
IIPABWJIBHOCTb NOPSAJIKA MPOBEACHUS UCCIIEOBAHUS, I€TaTh BBIBOJIbI, MHTEPIIPETUPOBATh PE3YJIbTAThI
HaOII0/ICHUH U OIBITOB;

® TPOBOJUTH OMBITHl MO HAOMIOACHUIO (PUINYECKUX SBICHUN WM (U3MUYECKUX CBOWCTB TeEI
(u3yuenue BToporo 3akoHa HploToHa, 3aKOHA COXpAaHEHHUs SHEPTUH, 3aBUCUMOCTh IIeproia KoneOaHuil
MNPYXKUHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI M HE3aBUCHUMOCTh OT aMIUIUTYIbI
MaJIbIX KOJeOaHMid, MPSMOJIMHEHHOE PAacCIpOCTPaHEHUE CBETA, PasjioKeHHE OelIoro cBera B CIEKTP,
U3y4YCHHE CBOWCTB M300pa)KEHUS B IUIOCKOM 3€pKajie M CBOWMCTB H300pakeHHUs TpeaMeTa B
coOuparoliel IuH3€e, Ha0Jt0/IeHNE CIUVIOUIHBIX U JIMHEWYATbIX CIIEKTPOB U3JIyUYEHHUs): CAMOCTOSTEIIbHO
coOuparh YCTaHOBKY W3 H30BITOYHOrO Habopa OO0OpYyIOBaHMS, OMUCHIBATH XOJ OIbITA U €ro
pe3yabTaThl, (HOPMYITUPOBATH BHIBOMKI;

® [POBOJUTH IIPU HEOOXOJWMOCTH CEpPHUIO MPSIMBIX H3MEPEHMH, ONperelisis CpelHee 3HaueHUue
u3MepsieMoil BeTMYMHbBI ((POKYyCHOE paccTOsTHUE cOOMparoiiell TMH3bI), 000CHOBBIBATH BEIOOD criocoba
U3MepeHus (U3MEepUTENbHOIrO Ipudopa);

® IPOBOJAWUTH HCCIEIOBAHHE 3aBHCUMOCTEH (M3UYECKUX BEIUYMH C HCIIOJB30BAHUEM IPSIMBIX
U3MEpEeHUil (3aBHCHUMOCTh MYyTH OT BpPEMEHU IMPU PaBHOYCKOPEHHOM MABIKEHHUM O€3 HayalbHON
CKOPOCTH, TNepuoja KoyieOaHW MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJia
OTpaXEHMsI CBETa OT yrjia MaJeHUs M Yyria MOpeloMIIeHUs OT YIVia TMajeHus): IJIaHuPOBaTh
HCCJIEJOBAaHUE, CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (PHUKCHUPOBATH pe3yjibTaThl MOIYyYEHHOU
3aBUCHUMOCTH (DU3UUYECKUX BEJIWYMH B BUAE TaOIWIl U TpaduKoB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJIOBAHUS,

® [POBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIIMYMH (CPEHss CKOPOCTh U YCKOPEHHUE Teia
IpU PaBHOYCKOPEHHOM JIBUKEHUHM, YCKOPEHHE CBOOOJIHOTO TMaJeHUs, >KECTKOCTb MPY>KUHBI,
KOX(UIIMEHT TPEHHsI CKOJIbKEHHU s, MeXaHu4ecKasi paboTa v MOILITHOCTh, YaCTOTa U MEePHO] KoJIebaHu
MaTeMaTUYeCKOT0 U IPYKUHHOI'O MasiTHUKOB, ONITUYECKas CUJIa COOMPAIOLIEeH JTMH3bI, PaJUOAKTUBHBIN
¢$oH): MIaHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJHATH U3MEPEHUS,
clenys MpenoKeHHOW MHCTPYKIUH, BBIUUCIATh 3HAUEHUE BEJTMUYMHBI U aHAJU3UPOBATh MOJyUYEHHBIE
pe3yabTaThl C YUETOM 33/IaHHON MOTPEITHOCTU U3MEPEHMIA;

e co0roaTh MpaBMiIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYA0BaHHEM;

® pa3nuYaTh OCHOBHBIE TPU3HAKU H3YUYEHHBIX (PU3NYECKUX MOJENeH: MaTepuanbHas TOYKa,
a0COTIOTHO TBEPIOE TENO, TOYEUHBIM UCTOYHHK CBETA, JTyY, TOHKAs JIMH3a, IUIaHETapHasi MOJIENb aTOMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7Ipa;

® XapakTepHU30BaTh NPUHIMUIIBI JACHCTBHS W3YYCHHBIX MPUOOPOB U TEXHUYECKHX YCTPOHCTB C
OMOpON Ha UX OMHUCAHUS (B TOM YHCIIE: CIUIOMETP, AaTYMKU MOJOKEHUS, PACCTOSHUSA U YCKOPEHHUS,
pakeTta, 3XO0JIOT, OYKH, MEPHUCKOI, (oToarmapaT, ONTHYECKHE CBETOBOABI, CIIEKTPOCKOIN, JO3HMETD,
Kamepa BmuibcoHa), HCMONIB3ys 3HAHWS O CBOWCTBaX (DHU3WYECKUX SBICHUH M HEOOXOIUMBIC
¢u3nueckre 3aKOHOMEPHOCTH;



® JCIOJIB30BaTh CXEMBI M CXEMATHYHBIE PHUCYHKHM M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB M TEXHOJOTHYECKUX IPOLIECCOB IMPH PEIIEHUN Y4eOHO-TIPAKTHYECKUX
3ajjay, ONTUYECKUE CXEMBI JUI IOCTPOCHUSI N300pakeHUH B INIOCKOM 3epKalie U cOOMparoliel JIUH3e;

® [IPUBOJUTH NpPUMEPHl (HAXOAUTHh MH(POPMALUIO O MpUMEpax) MPAKTHUYECKOIO HCIIOJIb30BaHMS
¢u3nvecKkux 3HAHWHA B MOBCEAHEBHOM >KM3HM JUIA OOecriedeHus: 0e30MacHOCTH IpU oOpalieHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 340pPOBbS M COOJIOACHUS HOPM
HKOJIOTHYECKOTO IMOBEIEHHUS B OKPYKAIOILEN CPELE;

® OCYUIECTBJIATh MOUCK MH(POpPMALUU (PU3UUECKOro cofepxaHus B MHTepHETE, CaMOCTOSATEIBHO
(GopMyIMpys IOUCKOBBIM 3ampoc, HAXOAUTb IIyTH OIpPENCNIEHUs] JOCTOBEPHOCTH MOJYUYEHHOM
uH(pOpPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTTOJTHUTEIHHBIX UCTOYHUKOB,;

® CIONB30BaTh TMPH BBHINOJHEHHHM YYEOHBIX 3aJaHUM HAYYHO-TIOMYJIAPHYIO JUTEPaTypy
(GU3M4ecKoro cojepkaHusl, CIpaBOYHbIE MaTepuaibl, pecypchl cet VIHTepHeT, Biajgers npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HH(POpMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3aaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIECHHMS Ha OCHOBE HH(MOpMAIMH W3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOr0 COACPKAaHUs, ITyOJUYHO IPEACTABIATH PE3YIbTAThl IPOSKTHOM
WJIM UCCIIEOBATENBCKOMN IEATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YYEHHBIM MOHATHIHBIN
amnmapar M3ydaemoro pasziena (U3MKM U CONPOBOXKIATh BBICTYIUICHHE Ipe3eHTalued ¢ y4eéTom
0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE
7 KJIACC

Ne HanMeHoBaHMe pa3jeioB U TeM KoJunuecTBo yacoB 21 O0P
n/n MPOrpamMmbl Bcero K/p II/p
Paznesn 1. ®usuka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
- Bubmmorexa IJOK
11 Dusnxa HayKa o HpHpoOne 2 https://m.edsoo.ru/7f416194
Bubaunoreka [IOK
1.2 dusnueckue BEINUYNHLI 2 it eceo0.r 71416104
= Bubaunoreka [IOK
1.3 EcrecTBeHHOHAy4YHBIN METO MTO3HAHUS 2 it e/ 71416104
Hroro mo pazneny 6
Pa3znea 2. [lepBoHayajibHbIe CBeJE€HUS 0 CTPOCHUH BellleCTBA
Bubaroreka [IOK
2.1 CTp OCHHC BCIICCTBA https://m.edsoo.ru/7f416194
s Bubmmoreka [IOK
2.2 JIBr>KeHWEe 1 B3aMMOJICHCTBHUE YaCTHI] Wiy
BelllEeCTBA
Bubmmoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 Wiy
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
Bubroreka [JOK
31 MexaHnueckoe OBIKEHUE 3 bt/ eteo0.r T 416194
2 WHuepuusg, M MJIOTHOCTD 4 Bu6mioreka LIOK
3 CPLUTA, Macca, IIOTHOC https://m.edso00.ru/7f416194
Bbubmmoteka 1IOK
3.3 Cuna. Buapt cun 14 https://m.eds00.ru/7f416194
Hroro no pasneny 21
Pa3nes 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH M ra30B
= Bbubmmoteka [IOK
4.1 JHaBnenue. Ilepenaua naBieHus: TBEpAbIMU 3 htto /i eea0.r U T 416194
TeIaMU, )KUIKOCTSIMHU U ra3aMu
Bubmanorexa [JOK
4.2 HaBieHne xKuKoCTH 5 https.//m.edso0.ru/7f416194
4.3 ATMochepHOe naBieHIe 6 bumorexa LOK

https.//m.edso0.ru/7f416194
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> Bubaunoreka [IOK
4.4 I[eHCT"BHe JKUJKOCTHU U Ta3a Ha 7 2 3 it eceo0.r 71416104
NOrpyEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHEpPrus
Bubaunoreka [IOK
51 Pafora i MOIIHOCTS 3 https://m.eds00.ru/7f416194
Bubiaunoreka [IOK
5.2 [IpocThie MeXaHU3MBI 5 e machon T 7416104
Bubarorexa [IOK
5.3 MexaHuuecKasi SJHeprust 4 1 o oo 71416194
Hroro no pazgeny 12
[ToBTOpEHHE 3 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 12
8 KUIIACC
Ne i/m HaumeHoBaHue pa3esioB U TeM KosauyecTBo yacos DJIeKTPOHHbIE
NporpamMMbl Bcero KonTtpoJsbHsbie IpakTuueckue | (uMppoBbIe)
padoThbI padoThI oOpa3oBaTe/ibHbIEC
pecypcsl
Paspnen 1. TenuioBble siBj1eHHS
11 CtpoeHue u CBOICTBA BelIeCTBA 7 brbmiorexa LIOK
https://m.edsoo.ru/7f4181ce
12 TernoBbIe MPOIECCHI 21 1 5 brbmmoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgea 2. DiiekTpryecKkre M MAarHUTHbIE SIBJICHUSA
2.1 DneKkTpudecKue 3apsabl. 3apsKeHHbIE 7 1 bubanorexa [IOK
o https.//m.edsoo.ru/7f4181ce
TeJa U UX B3aUMOJICHCTBHE
2.2 [TOCTOSTHHBIH IEKTPHUUSCKHUIA TOK 20 2 7 brbmmoreka [JOK
https://m.edsoo.ru/7f4181ce
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2.3 Mar=uTHbIe SIBICHUAS 15 But6morexa LIOK
https.//m.edsoo.ru/7f4181ce

2.4 DJIEKTPOMArHUTHAS UHIYKIIUS 4 bubnmorexa LIOK
https://m.edsoo.ru/7f4181ce

Hroro no pazneny 37

[ToBTOpEHME 3

OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME
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9 KVIACC

Ne HaumeHoBaHue pa3/ieioB U TeM KoanuecTBo 4acoB 210P
n/m NMpOrpamMmbl Bcero KoHnTpoabHbie IIpakTnyeckue
padoThbI padoThbI
Pa3nen 1. Mexannuyeckue siBJeHHs
1.1 MexaHnueckoe OBMKEHUE U CIIOCOOBI €ro 10 1 but6mmoreka [IOK
ONMCaHUs https://m.edsoo.ru/7f41a4a6

1.2 BsaumoneiictBue Ten 20 1 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

13 3aKOHBI COXPaHEHUS 10 3 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a4ab

Htoro no pazneny 40

Pa3znen 2. Mexanuueckne KoJe0aHNS H BOJHBI

2.1 MexaHndeckue KoueOaHus 7 1 3 bubmnoreka IIOK
https.//m.edsoo.ru/7f41a4ab

2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 bubnmnorexka HOK
https.//m.edsoo.ru/7f41a4ab

Hroro no pazgeny 15

Pa3nen 3. DjIeKTPOMATHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI

3.1 DNEeKTPOMarHuTHOE MOJIE U 6 2 bu6muoreka [JOK

AJIEKTPOMArHUTHBIC BOJIHBI https.//m.edsoo.ru/7f41a4a6

Htoro no pazneny 6

Pa3nen 4. CBeToBbIE SIBJIEHUS

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubmuoreka [JOK
https.//m.edsoo.ru/7f41a4ab

4.2 JIuH3b! U onTUYECKUE TIPUOOPHI 6 3 bubmuoreka [JOK
https.//m.edsoo.ru/7f41a4ab

4.3 PasnoxeHne 6eoro cBeta B CIIEKTP 3 2 bubmmoreka [JOK
https.//m.edsoo.ru/7f41a4ab

Wroro no pazneny 15
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Pasnen 5. KBanToBble ABJI€eHUA

51 Hcnyckanue u MorJIoneHrue CBeTa aTOMOM 4 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

5.2 CtpoeHune aTOMHOTO spa 6 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6

5.3 SnepHble peakuu 7 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pasznea 6. [loBTopuTE1bH0-00001IAKOIMH MOYJIb

6.1 [ToBTOpeHue n 0000IIEHUE CONEPIKAHHS 9 2 bu6mmoteka [IOK

Kypca pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka K/a Hara | Jara [ OLOP
n/n mwian | pakr
Bceero | K/p |II/p

1 dusnka — HayKa o npupojie. SBIeHus 1
npupoibl. Pu3nyuecKue SIBICHHUS

2 MexaHHn4ecKkue, TEIIOBEIE, 1
AIIEKTPUICCKUE, MATHUTHBIE, CBETOBEIC,
3BYKOBBIC siBJIeHUs. CTapToBas
JIMarHocTuyeckas padora.

3 dusnyecKue BETMIHHBI U UX 1
U3MEpEHHE.

4 Ypok-uccnenosanue "M3mepenue 1
TEMIIepPaTypPhl IPH TOMOIIHU KUJKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl”

5 Kax ¢usuka u qpyrue ecTecTBEHHbIE 1 E;‘S;j‘fnfgsﬁgﬁm oo
HAYKHU U3y4aloT IPUPOTY. 72a
EcrecTBeHHOHAYYHBII METO/I TO3HAHHUS.

Onucanue GU3NICCKUX SIBICHUI C
MIOMOIIIBIO0 MOJIENICH
6 Ypok-uccienosanue "IIpoBepka 1
THITOTE3bI: JaJTbHOCTb MOJETA MIAPHKA, 1
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
yeM O0JIbINe BhICOTA IycKa"

7 JIBMDKEHUE YaCTHIL BEIECTBA 1 Egggj‘/or;_ee“;‘si?ﬁm 0e0

13e

8 Crpoenue BemectBa. OMBITH, 1 Et‘:g;j’/on:_eg;;ﬁfﬁ oo
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE e0a
BEIICCTBA

9 VYpoxk-uccnenoanue «OMbITHI 110 1

HAOJTIOICHUIO TETUIOBOTO PACIIIUPCHIS 1
ra3oB»

10 ArperaTHble COCTOSIHUSI BEIIECTBA 1

11 B3anmocBs3b MeXIy CBOHCTBAMH 1 Et‘:g;j’/‘)nfgg&%m 00
BEIIICCTB B PA3HBIX arperaTHbhIX 378
COCTOSIHUSIX U UX aTOMHOMOJICKYJISPHBIM
ctpoeHrneM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJBI

12 MexaHHYeCKOe JBUKECHHE. 1 Etptlgg/or;eg séff_)rﬁ/f 060
PaBHOMEpHOE U HEpAaBHOMEPHOE 5c6
JIBHYKEHHE

13 Ckopocth. EnuHHITBI CKOPOCTH 1 Egg;;;‘;;fgsi%m 00

79c

14 Pacyer myTH U BpeMEHHU IBHKCHUS 1 ﬁtpt‘gg;/or;eé‘; O 0

aed

15 Wuepuus. 3aKOH HHEPITUH. 1 ﬁtpt‘gg;/or;eé‘; S&S{f]ﬁ 00
B3aumojeiicTBre Te Kak MpHYUHA cl0
M3MEHEHHUS CKOPOCTH JIBHYKEHUS Tell

16 ITnotHOCTE BemecTBa. Pacuer maccel u 1 Bu6miorexa LIOK

00beMa Teja 10 €ro MIOTHOCTU

https.//m.edsoo.ru/ff0a0
fee
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17 JlaGopatopHas pabora Nel «Omnpenenenue
IJIOTHOCTHU TBEPJIOTO TeJiay
" Bubarorexa [JOK
18 PemeHI/'I'e 3agay no treMe "[l1oTHOCTD toa . edsponf0al
BEIIICCTBA 23c
19 Cuiia KaK XapaKTepUCTHUKa
B3auMoieiicTBus Ten. Cuiia ynpyrocTH.
3akoH ['yka
20 Jlaboparopnas pabota Ne2 «3ydenue
3aBUCUMOCTH pacTsOKeHHs (Iedopmarun)
MPYKUHBI OT IPHJIOKEHHOUW CHUITBDY
21 SAsnenune Tarorenus. Cuna TSHKECTH
> > Bubaunoreka [IOK
22 CBsi3b MEX]ly CUJION TSKECTU U MacCcon e ecsoo rUfoal
tena. Bec Tena. Pemenue 3a1a4 mo teme 778
"Cuna Tsoxkectu"
Bubarorexa [JOK
23 Cuna TsKeCTH Ha IpYyruX IUIaHETax. o edsponf0al
Ou3nyecKue XapaKTePUCTUKHU TIIaHET 502
Bubiaroreka [IOK
24 N3mepenue cuit. JluHamomeTp oo 081
8cc
Bubiaroreka [IOK
25 Bec tena. HeBecomocTh oo 08
778
Bubmmoreka [IOK
26 CJ‘IE))KGHI/IG ABYX CHIl, HaNPaBJICHHBIX 110 ol edeponff0aL
OJIHO¥ mpsiMoii. PaBHOCHCTBYIOMIAS CHIT a70
27 Pewenue 3amay mo reme
"PaBHoneiicTByromias cui”
Bubmmoreka [IOK
28 Tpenue ckonbXeHUS U TPEHHUE MTOKOSI. ol edeponft0al
TpeHue B IpUpoOAe U TEXHUKE b9c
o Bubmmorexa LIOK
29 JlaboparopHas pabota Ne3 «3yuenue itoamedsponffoal
3aBUCHMOCTH CHJIBI TPSHHSI CKOJTBKCHHSI cc8
OT CHJIBI IaBJICHUS U XapaKTepa
COTPUKACAIONIUXCSI TOBEPXHOCTEIH)
30 Pemenue 3a1au Ha onpeneneHue
pPaBHOACHCTBYIOIIEH CUJIIBI
. Bubmaunorexa [JOK
31 Pemenne 3amau mo remaMm: «Bec Tenay, itne /. edisoo rU/ff0aL
«I"paduueckoe n300pakeHne Cu, de0
«Cunbly, «PaBHOIEHCTBYIOMIAS CUI»
32 KontponbHas padora Nel
«MexaHndeckoe ABIDKeHUEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
n300pakeHue criny, « CHIIb)
Bbubmmoteka [IOK
33 Hasnenue. CriocoObl yMEHbIICHUS U e/ ectso0 TU{0R2
YBEJIMUCHUS JTABJICHUS 026
Bubmanorexa [JOK
34 I[aBJIeHI/Ie" raza. 3aBUCUMOCTb JJaBJICHUS o adepo 1062
rasza oT 00b€Ma, TeMIepaTypsl 376
s Bubmarorexa [JOK
35 [lepenaya naBiaeHus TBEPABIMU TElIaMHU, o adepo 1062
KUJIKOCTSIMH W Ta3amu. 3akoH [Tackais 500
36 aBIICHHE B XUIKOCTU M T'a Bubmorexa IOK
A CHUC > AKOC 36, https://m.edsoo.ru/ff0a2
BBI3BAHHOE JICHCTBUEM CHUIIBI TSDKECTH 718
37 Pewenue 3a1a4 1o teme «JlaBienue B Bubsmorexa LIOK
CIICHUC 3a] 0 Teme I[ CHUC https.//m.edsoo.ru/ff0a2
SKUIKOCTH U Trase. 3axoH Ilackamsay 826
38 Coo0mIaromnmecs cocy/ bl BuGimorexa I[OK

https://m.edsoo.ru/ff0a2
970



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970

Tu BIIMYECKUI IT Bubmmoreka IJOK
39 Jlpasaee pece hitps://m.edspo.ru/ff0a3
136
40 ManowmeTtpsl. [TopuiHeBOM KUAKOCTHBIN
Hacoc
Bubaroreka [JOK
41 Atmocdepa 3emitn. HpI/ItiI/IHLI o /i ecoo.ioe2
CYIIECTBOBAHUS BO3AYIITHONH 00OIOUKH b5a
3emutn. 3aBUCUMOCTh aTMOC(HEPHOTO
JTABJICHHSI OT BBICOTHI HAJl YPOBHEM MOPSI
Bubaunoreka [IOK
42 Bec Bo3ayxa. ATmMochepHOe 1aBlieHHe o /i oo Hi0e2
b5a
Bubaunoreka [IOK
43 N3mepenune armocepHOTro 1aBICHUS. o /i oo Hi0e2
Oneit Toppuueniu da8
Bubaunoreka [IOK
44 3aBUCUMOCTb aTMOC(HEPHOTO AaBICHUS it o0 T2
OT BBICOTHI HaJl YDOBHEM MODSI fcd
45 Bapomerp-anepouna. AtmocdhepHoe Bubnmorexa IOK
p p POHA (b p https://m.edsoo.ru/ff0a2
JTABJICHUE HA Pa3JIMIHBIX BBICOTAX fod
46 Pemrenue 3amau mo reme "AtmochepHoe
JaBieHue"”
47 MCTBUE )KUIKOCTH U ra3a H buGmmorexa LIOK
I[e C c AKOC asa Ha https.//m.edsoo.ru/ff0a3
MOTPY>KEHHOE B HUX TeJN0. ApXuUMeI0Ba 276
cuiia
0 Bubaroreka [IOK
48 Jlaboparopras pabora Ned https://m.edsoo.ru/ff0a3
«Ompenenenne BbITATKABAIOIICH CHIIBI, 3fc
JEICTBYIOIIEH Ha TeJ0, TOTPYKEHHOE B
KHUJIKOCTY
o Bubmmorexa LIOK
49 Jlaboparopnas paboralNe5 https://m.edsoo.ru/ff0a3
«VccnenoBanne 3aBUCUMOCTH Beca TEJa B 514
BOJIE OT 00bEMA MOTPYKEHHOI B
KUJIKOCTh YaCTH TEJIa»
Bbubmmoteka [IOK
50 I1napamue Ten https://m.edsoo.ru/ff0a3
2%
51 JIaGoparopHas pabota Ne6
"KoHcTpyupoBaHue apeomeTpa win
KOHCTPYUPOBAHUE JIOJKHU U ONPE/IeIICHNE
e€ rpy30noabEMHOCTH"
52 Pemenue 3amau o temam: «IlnaBanu buGmmorexa LIOK
CIICHHAC 33121 110 TC © htps://m.edsoo.ru/ff0a3
cynoB. Bo3ayxormnaBanuey, «JlaBienne 654
TBEPABIX TeJN, KUAKOCTEH U Ta30B»
Mexaanueckast T Bubmmoteka LIOK
53 cxa ccKast p abora https./m.edsoo.ru/ff0a3
f82
Bubiroreka [IOK
54 MomHocTs. EqUHUIBEI MOIHOCTH hitoe /. ecepo.rWi0e3
82
55 VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPH MOABEME TT0
nectHuue"
56 [TpocTeie MexaHU3MBI. Phruar.
PaBHOBecue cull Ha phluare
57 KonTponbnas padorta Ne2 «JlaBienue

TBEPABIX TEJN, KUAKOCTEH U Ta30By /
Bcepoccwuiickasi mpoBepodHasi pabota



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58 "Pa60Ta C TEKCTAMH 110 Teme «/laBienue 1 E{t‘g;‘;/‘;:f’g&%ﬁ 0e
TBEP/IBIX TEJ, )KUIKOCTEH 1 Tra30By / ffe
Bcepoccuiickas mpoBepouHas paboTa

59 Peruaru B TeXHUKE, OBITY M IPUPOJIC. 1 Egg;‘;‘;;fg;})%lff s
JlaGopaTopHnas pabota Ne7 0.5 78¢
«HccnenoBanue ycinoBHil paBHOBECHS
pblyara»

60 Penrenue 3a/1a4 1o TemMe «Y CIIOBUSI 1 Egg;‘;‘gfgﬁgﬁm oo
PaBHOBECHSI phlyara 806

61 KoaddutmenT mone3noro neicTpus 1
Mexanusma. Jlaboparopnas pabora Ne§ 0.5
«3mepenne KIIJI HaknoHHOM
TUIOCKOCTHY

62 Pemenue 3anad no teme "Padora, 1 E{t‘g;ﬁ.egsé}f_’rﬁm oo
MomHocTh, KITJT" c48

63 Mexanundeckast sueprus. Knnermueckast 1 Etpt‘ggj‘/onfgsﬁgﬁm oo
Y MOTCHIMAJIbHAS SHEPTHS 252

64 3aKOH COXpaHEHHST MEXaHHIECKON 1 Etyt‘ggj‘/onfgsﬁf’rﬁm oo
SHEPIrUU 360

65 [TpoMeKyTOYHAsT ATTECTAIIHUSL. 1 Ettp‘gj‘ﬁizg:og?uﬁ oo
Co0OeceoBaHue Mo OUIeTaM. ec6

66 KonTponbnas padora Ne3 «Paborta u 1
MOILIHOCTb. DHEPTHUs»

67 YPOK-3KCIIEPUMEHT 110 TEME 1 1
"OKcnepuMEHTaIbHOE OIPEIEIICHNE
U3MEHCHHS KHHETHYECKOW 1
MOTCHIIUATHLHON YHEPTHH MPU CKATHIBAHUN
TeJa 10 HAKJIOHHOMW MJIOCKOCTH"

68 Pabora ¢ TekcTamu 1o Teme 1
"Mexanuueckoe nBxkeHue. Padora.

MormHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME 12



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

Ne Tema ypoka Ko.1-Bo yacoB Jlara Jara 21 0P
n/n Beer |[K/p |Il/p IIaH pakr
0
1 Ocnosuble nonoxenns MKT u u 1 hni‘;?fn‘:ﬁgﬁgflﬁo 556
UX OIBITHBIC MTOTBEPIKICHHSI
2 Macca u pa3Mep aTOMOB H 1
MOJIEKYIT
3 Monenu TBEPIOTO, JKUAKOTO U 1 Bubmorexa LIOK
ra3000pa3HOro COCTOSIHU nipslim.edsno.ulioesAoe
BEIIECTBA
4 OOBsicHeHHEe CBOWCTB TBEPOTO, 1
’KHJIKOTO U ra3000pa3HOro
COCTOSIHHI BEIIECTBA HA OCHOBE
nojoxxeHut MKT
5 feilzCTananeCKHe 1 aMopHEIE 1 hu‘f)g?fnﬁf’;f;ﬁgflﬁo 5500
6 CMa4MBaHuE U KaWUIIPHOCTb. 1 huig?fﬂ?;f;ﬁ%o% £
[ToBEpXHOCTHOE HATSKEHUE
7 [Temiovoe pacumpere 1 -
8 Temneparypa. CBs3b 1
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHsI YACTHII
9 BHyTpeHHSISI SHEPTHS. (vjnoco61>1 1 htt?aﬁfn?e?&ﬁlgflﬁo 560
HU3MEHEHUS BHYTPEHHEH
DHEPTUH
10 Bubl Termonepenaun hni’;?fr‘:‘f’ggﬁu%o 412
11 |Vpox-Kondepenuus s 001105650
"[IpakTHyeckoe UCIOIb30BaHNE
TETJIOBBIX CBOMCTB BEIIECTB U
MaTepUaioB B IEJISAX
sHeprocoepexeHus"
12  |Konm4ecTBO TEIIOTHI. 1 htt‘;‘g?;‘rﬁ?e?;ﬁ%o 6076
VY nenbHast TEMI0EMKOCTh
13  |VYpaBHeHHE TEMIOBOro OanaHca. 1 htt‘;‘;?;‘rﬁ?ef&_‘f%w o8
TennmooOmeH u TermioBoe
paBHOBECHE
14  |JlabopartopHas pabota Nel 1 hnig?fnﬁ?e?&f%o a8
"UccnenoBanue ABJICHUS
TEMI000MEHa TPH CMEITMBAHUH
XOJIOJTHOW Y TOpsiueit BOAbI"
15 Pacuer xonmuecTBa TEIIOTHI, 1
HEOOXOAMMOTO JIJIsI HarpeBaHUs
TeJla U BIJEISEMOTO UM IIPH
OXJIKIEHUH
16  |JlaGoparopHast pabota Ne2 1 budmorexa LOK

"OnpeneneHue yaenbHOU
TEIUIOEMKOCTH BelliecTa"

https://m.edsoo.ru/ff0abbb0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

17

DHeprus ToIMBa. Y aenbHas
TEIUIOTA CrOPaHus

Bubaunoreka [IOK
https.//m.edsoo.ru/ff0a7b5a

18

IInaBnenue u oTBepIEBaHUE
KPUCTAJUTMYECKUX TEll.
YV aenpHas TeII0Ta MIaBICHHS

Bubaroreka [JOK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopHas padota Ne3
"Onpenenenue yaenbHOMU
TEIUIOTHI TIJIABJICHUS JibAa"

Bubaunoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBanue u
KoHIeHcalms. Mcnapenue

Bubarorexa [JOK
https:.//m.edsoo.ru/ff0a740c

21

Kunenne. Y nenpHas Temiora
mapooOpa3oBaHus U
KOHJICHCALMH. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT
aTMOC(EepHOTro IaBJICHUS

Bubaroreka [JOK
https:.//m.edsoo.ru/ff0a786¢c

22

BrnaxnocTs Bo3ayxa.
JlaboparopHas pabora Ned
"OnpeneneHue OTHOCUTEIbHOM
BJIQXKHOCTH BO3yXa"

Bubmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha onpeneneHue
BJIAKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TEMJIOBBIX
nsurareneil. [lapoBas TypOuHa.
JIBuraTens BHyTPEHHETO
CropaHus

25

KII/I TermoBoro nBurarensi.
TenoBble ABUTATENN U 3aILIATA
OKpYKaIoIIeH cpeibl

Bubaroreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
MPEBPALLECHUS SHEPTUU B
TEIUIOBBIX MpoLEccax

27

IToaroroBka Kk KOHTPOJIBHOMN
pabote mo Teme "TemnnoBsie
siBieHusl. MI3menenne
arperaTHbIX COCTOSIHUM
Berecrna"

Bubroreka [JOK
https://m.edsoo.ru/ff0a83f2

28

Konrtponsnas pabora Nel
"TennoBbie IBICHUS.
N3menenune arperaTHbIX
COCTOSIHUH BermecTna'

Bubmmoteka [IOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/ISaI_II/I${ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

30

Ypoxk-uccienoBanue
"DnexkTpu3auus Tea UHAYKIuen
Y IIPU CONIPUKOCHOBEHHUH"

31

B3aumopencTBue 3apssKeHHBIX
ten. 3akoH Kynona

Bubiaroreka [IOK
https.//m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE MOJIE.
HanpsixeHHOCTB
aneKkTpuyeckoro nosst. [puHnmn

Bubmaunorexa [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

CYNEPIIO3UIINH JIEKTPUUECKHUX
noJjien

33  |Hocurenu snexTpuyecKux
3apsa0B. DJIEMEHTapHBIN 3apsl.
Crtpoenue atoma

TP ipsTim edsponutioasets
JIEKTPHUYECKOTO 3apsiyia

35 |PemieHue 3a1a4 Ha IPUMEHEHHE htt’ig?fn{‘]f’e?;ﬁ%oﬂmc
CBOWCTB 3JICKTPUYECKUX 3apsI0B

36  |DnekTpuYecKuil TOK, yCIOBHSI hnig?fn{‘]f’e?;ﬁ%w%
€ro cymecTBoBaHus. VICTOYHUKH
AJIEKTPHUECKOTO TOKA

37  |[leiicTBUS 3IEKTPUYECKOTO TOKA htti‘;‘jfn{‘fg&f%oﬁ;bz

38 VYpoxk-uccienoanue "JleiictBue 1
AJIEKTPHYECKOTO TOJIS HA
MPOBOJHUKHU U JUAJIEKTPUKHU"

39  |DnexTpHYECKHi TOK B METa/lIaX, hnigifg?eﬁggggowws
KHJIKOCTSX M ra3ax

40  |DmekTpuveckas memnb u e
COCTaBHbIE YACTH

41  |Cuuna Toka. JlabopatopHas huig?fgﬁ;ﬁﬁflﬁ%bde
pabota No5 "H3mepenue u 0.5
peryJaupoBaHue CHJIbI Toka'"

42 | DNeKTpUYECKOE HANpPSDKEHHUE. hniggfnﬁ?e?gﬁgflﬁowem
Bonbt™merp. JIabopaTopHas 0.5
pabota Ne6 "M3mepenue u
peryiMpoBaHue HanpsbkeHus"

43 | ComnpoTHBIICHHE TPOBOTHHKA. hnig??rﬁ?e?;acﬁu%oﬁ?ss
VY nenbHo€e CONPOTUBIICHUE
BEIIECTBA

44 |JlabopatopHas pabora Ne7 1 hu?)‘;?fnﬁf’e?;‘ofu% N
"3aBUCUMOCTD AJIEKTPUUYECKOTO
COIIPOTHBIIEHUS TPOBO/IHUKA OT
€T0 JUTMHBI, TUTOIIAIH
MOTIEPEYHOT0 CEUSHUSI U
Marepuaia"

45  |3aBUCHUMOCTH CHJIBI TOKA OT huigéfrﬁ?e?&ﬂgom
HanpspbkeHus. 3akoH OMa st
y4JacTKa [enu

46  |JlabopatopHas pabota Ne8 1 Butimorexa [IOK
"I/ICCJE)CI[O]I:E[HI/ICP 3aBUCUMOCTH nitpsiim.edeoo.rufiGeade
CHJTBI TOKA, WIYIIETrO uepes3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa M HalpsHKEHHUS Ha
pesuctope"

47 [TocnenoBarensHOE N

napajijieJIbHOC COCANHCHUA
ITPOBOAHHKOB



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

48 iIaGopaTopHaﬂ pabota Ne9 hni‘;?frﬁ?e?gﬁ%om
[TpoBepka nmpaBuiia CIOKEHUS
HaIpsHKEHUHN IIPU
MOCIIeI0BATEILHOM COETUHEHUHN
JBYX pe3UCTOpOB"
49 'J'Ia6opaTopHa${ pabora Nel0 hnigsfnﬁ?eﬁgzgu?ﬁ%adle
IIpoBepka mpaBuiia 1 CHIIbI
TOKa IpU MapauieIbHOM
COEIMHEHUH PE3UCTOPOB"
50 |Pemienwue 3aj1a4 Ha IPUMECHECHHE hnig?fnﬁ?eﬁgﬁu?fl?owsa
3akoHa OMa /1J1s1 pa3InyHOro
COEIMHEHUS IPOBOIHUKOB
51 [Pabora u wouvtoors s
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyinsa-Jlenna
52 'J'Ia60paT0pHa51 pabora Nel 1l hn?al;??n{[\?e?;ao.l-rlgfl%ab3eo
Ornpenenenne padoThl U
MOIIHOCTH 3JIEKTPUYECKOTO
ToKa"
53 DNEeKTPUYECKHE LIETTH U § hn?ag?fn{[\?e?&ﬁlgflﬁomeseo
MOTPEOUTENHN IIEKTPUICCKOM
sHepruu B ObITy. KopoTkoe
3aMBIKaHHE
54  |IlocTosiHHBIE MATHUTBI, UX
B3aMMO/ICHCTBHE
55 YPOK:I/ICCJIGI[OBaHI/IG "I/I3yqu?'1e hniggfrﬁ?e?&ﬁ[u%o@sdo
110JIeH MOCTOSIHHBIX MarHUTOB
56  |MaruuTtHOe noie. MarHuTHOE hn];zifrﬁ?e?;ao.lﬁuolfIEOacOba
noJie 3eMJIM U €ro 3HaueHHue Jyis
KU3HU Ha 3emiie
57  |IloaroroBka K KOHTPOJIbHOM httl[;)g?j]n?e?;jﬁu?flio o
paborte 1o Teme
"DneKkTpudecKue 3apssl.
3apspKeHHBIC TeJla U UX
B3aumoencTBus. IlocTostHHBIN
ANIEKTpUYEeCKUi TOK"
58 'ISOHTpOHLHa}I pabota Ne2 hul;;)g??nﬁ?e?;ﬁ%o -
DNEeKTpUUECKUE 3apsabl.
3apspKeHHBIE Tela U UX
B3aumMoiercTBUs. [locTOSTHHBIN
AJIeKTpUYeCcKuil ToK" /
Bcepoccuiickas npoBepouHas
pabota
59 "Pa60Ta C TEKCTaMH MO TeMe htt‘f)gﬁlfr:‘fggﬁ%omm
[TocTosIHHBIH MEeKTPUUECKUIt
Tok" / Beepoccuiickast
poBepouHas paboTa
60  |OmsiT Dpcrena. MarauTHOE Bubmiorexa LIOK

I10JIC SJICKTPHUYICCKOI'O TOKA

https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

MarauTHO€ 1oJIe KaTyIIKH C
TOKOM

61

HpI/IMeHeHI/Ie SJICKTPOMAruiuToOB
B TexHUKe. JlabopaTopHas
pabota "U3ydyenue neicTBus
MarHUTHOTO TIOJISI HA TIPOBOIHUK
C TOKOM"

0.5

Bubaroreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTATEH
MMOCTOSIHHOTO TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTATENIEHN B
TEXHUYECKUX YCTPONUCTBAX U Ha
Tpancmopre. JlabopaTopHas
pabota "KonctpyupoBanue u
n3ydyeHue paboTsl
3JIEKTpOBUTaTENS "

Bubaunoreka [LIOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbrTel @apanest. 3akoH
ANEKTPOMArHUTHOM UHIYKITHH.
[IpaBuiio JleHna

OnexTporenepaTop. CriocoObl
MOJTYYEHUS AICKTPUIECKOM
SHEPIruu. DIIEKTPOCTAHLMHU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUHU

65

IToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"DeKTprUUecKue 1 MarHUTHBIC
sIBJICHUS "

66

KonTtponbHas pabora Ne3
"DeKTprUUecKue 1 MarHUTHBIC
sIBJICHUS "

Bubroreka [JOK
https://m.edsoo.ru/ff0ach14

67

[IpomexyTouHas aTTecTanusl.
KonTtposbHas pabora.

Bbubmmoteka [IOK
https://m.edsoo.ru/ff0acc5e

68

Pabora ¢ Texkcramu mo teme ".
MaruuTtHsle ABiIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

K/p

I/p

Jara
IJ1aH

Jara
dakr

S0P

1

MexaHn4ecKoe JBUKCHHUE.
MarepuanbHasi TOUKa

1

CucreMa otcueTa.
OTHOCHUTENBHOCTD
MEXAHUYECKOI'0 IBIKEHUS

Bubaunoreka [LIOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOE
MPAMOJIMHEHHOE
nBUkeHne. Bxognas
IIpOBepoUHas paboTa.

Bubaroreka [JOK
https://m.edsoo.ru/ff0ad19a

HepasHomepHoe
NPSMOJIMHEHHOE
nekenue. Cpenusisa u
MT'HOBEHHAsl CKOPOCTh

[IpssmonuneHoe
PaBHOYCKOPEHHOE
JIB>KEHUE. Y CKOPEHUE

Bubaroreka [IOK
https://m.edsoo.ru/ff0ad8d4

CxopocTb
MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO
newkeHus. ['paduk
CKOpPOCTH

Jlaboparophas padota Nel
"OnpeneneHue yCKOpEeHUs
Tena npu
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHON
TJIOCKOCTH"

Bubaroreka [IOK
https://m.edsoo.ru/ffOadb18

CB00OIHOE MaIcHHE TEIL.
Omnelitel ["annies

PaBHOMEpHOE ABUKEHUE 110
OoKpykHOCTH. [lepnon n
4acToTa O0palleHusl.
JIuneiiHas u yriaoBas
CKOPOCTH

Bbubmmoteka LIOK
https://m.edsoo.ru/ff0ael76

10

[HenTpocTpemuTenbHOE
YCKOpEHUE

11

[IepBe1it 3ak0oH HproTOHA.
Bekrop cuiibl

Bubaroreka [IOK
https.//m.edsoo.ru/ff0ae612

12

Bropoii 3akon HeroToHa.
PaBHOnelicTBYOIIAsA cHIla

Bubaroreka [IOK
https.//m.edsoo.ru/ff0ae72a

13

Tpertnii 3akoH HproTOHA.
Cynepno3unus Cui

Bubaroreka [IOK
https.//m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

14 Perenue 3amad Ha Bubmmoreka IJOK
CILICHHE 3a/la https://m.edsoo.ru/ffOaeb6e
MPUMEHEHNE 3aKOHOB
Hrrotrona
Bubaunoreka [IOK
15 ? Hia ynpyroctH. 3axon https://m.edsoo.ru/ff0aeca?
yKa
16 Pemtenue 3amay mo reme
«Cuita ynpyroctuy
o Bubaroreka [JOK
17 Ha60paT0p Has paGOTa Ne2 https://m.edsoo.ru/ff0aee28
«OrnpeneneHne )KeCTKOCTH
MIPY>KUHBDY
Bubaunoreka [IOK
18 Cura TpeHIA https://m.edsoo.ru/ff0af 738
Bubaroreka [JOK
19 PEI_HGHI/IC 3aja4 1o Teme https.//m.edsoo.ru/ff0afa26
«Cuita TpeHus»
° Bubaroreka [JOK
20 ;]'1036OpaTOp Has pa60Ta Ne3 https://m.edsoo.ru/ffOaf8be
MpEIEIEHNE
kod(urmenTa TpeHus
CKOJIbXKeHUs"
Bubaroreka [IOK
21 'I"emeHHe 3a/lad o Teme https://m.edsoo.ru/ff0afb8e
3akous! Herorona. Cuia
yopyroctu. Cuna tpenus"”
Bubaroreka [IOK
22 Ciia TAKECTH 1 32KOH https.//m.edsoo.ru/ff0af 044
BCEMHUPHOTIO TSATOTCHHUS.
YckopeHue cBOOOTHOTO
najacHus
23 VYpoxk-koHpepeHuus
"JIBUKE€HUE TET BOKPYT
rPaBUTALMOHHOIO LIECHTPA
(Conueunas cucrema).
Tanaxtuxn"
24 P IIIEHU auay 1 TEM bubnuoreka L[OK
" CGj CHHC 3411 0 TeMC https.//m.edsoo.ru/ff0af5f8
HJIa TSKECTH U 3aKOH
BCEMHPHOIO TATOTeHUs"
2 I1epBast KOCMHYECKAS Bubaroreka [JOK
S CpBai KOC ceka https./m.edsoo.ru/ff0af33c
ckopocTb. HeBecoMocTh u
MEePErpy3Ku
26 PaBHOBecue MaTepuaIbHON Bubmuorexa LHOK
0 eAC6 N °p 0 https.//m.edsoo.ru/ff0afe36
TOUYKHU. AOCOIIOTHO
TBEpOE Teo. PaBHOBecHe
TBEPAOIO Tena ¢
3aKPEIUIEHHOW OCBIO
BpaieHusi. MOMEHT CHUJIBI.
LlenTp Ts1KECTH
27 PaBHOBecue marepuaibHON

TOYKH. AGCOJIIOTHO
TBEpOE Teo. PaBHOBecHe
TBEPJIOTO TENA C
3aKPEIUIEHHONW OCBIO



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

BpaleHusi. MOMEHT CUJIBL.
LlenTp TsKECTH

28

Permrenue 3agad mo reme
"MowmeHT cuibl. Llentp
TsDKEeCTH"

Bubaroreka [JOK
https://m.edsoo.ru/ffOb02b4

29

IloaroroBka x
KOHTPOJIbHON paboTe 1o
Teme "MexaHudeckoe
JIBIDKCHHE.
Bzaumopneticteue ten"

Bubaunoreka [IOK
https.//m.edsoo.ru/ff0b0408

30

Kontponbnas padora Nel
"MexaHn4uecKoe IBUKEHUE.
B3aunmonelictBue Ten"

Bubaunoreka [IOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsc Temna. MMiynse
CWJIBL. 3aKOH COXPaHEHUs
UMITyJIbCa. YIIPYTOE U
HEyIpyroe
B3aUMOJICHICTBHE

Bubaroreka [JOK
https://m.edsoo.ru/ffOb07fa

32

Pemenue 3anay no teme
"3aK0oH coXpaHEHUS
uMnyJbca'

Bubmmoreka [IOK
https://m.edsoo.ru/ff0b096¢c

33

VYpoxk-koHpepeHuus
"PeakTUBHOE OBM)KEHUE B
IIPUPOJIE U TEXHUKE"

Mexanuueckas pabota u
MOIIHOCTb

Bubmmoreka [IOK
https://m.edsoo.ru/ff0b0a84

35

Pabota cHIIBI TSIKECTH,
CHJIBI YIIPYTOCTH U CHIIBI
TPEHUs

Bubmmoreka [IOK
https://m.edsoo.ru/ff0b0db8

36

JIaGoparopHas pabota Ned
«Onpenenenune padoThI
CHJIBI TPEHUS NIPH
PaBHOMEPHOM JBIKEHUH
TeJa Mo TOPU30HTAIBLHOM
MTOBEPXHOCTHY

37

CBs3b 9HEPTUH U pabOTHI.
[ToTeHumanpHas SHEPIUsL

38

Kunernueckas sueprusi.
Teopema 0 KHHETUYECKOM
SHEPIUU

Bbubmmoteka [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUs SHEPTUH
B MEXAHUKE

JlabopaTopHas padota No5
«M3yueHue 3akoHa
COXPAHCHUSA DOHCPIrUum»

Bubaroreka [IOK
https.//m.edsoo.ru/ffOb12fe

41

KonebarensHoe JABHKCHHUC
1 €0 XapaKTCPUCTHKHN

Bubmanorexa [JOK
https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHusl.
BriHy)neHHbIE KOTICOaHMSI.
Pe3onanc

Bubmmoreka IJOK
https.//m.edsoo.ru/ff0b20f0

43

MarematudecKkuii 1
MPY>KUHHBIA MasSTHUKU
Ypoxk-uccienoBanue
«3aBHCUMOCTb MepUOa
KOJICOaHHH OT KECTKOCTH
MIPY>KUHBI U MACCHI TPY3a

KonrponsHas pabdora 3a 1
HOJIYTONE

Bubaunoreka [IOK
https.//m.edsoo.ru/ff0b197a

45

[IpeBparienue 3Hepruu npu
MEXaHUYECKUX KOoleOaHUsIX

46

JIaboparopHast pabota
«Ormpe/iesieHue 4acToThl |
repuo/ia KojiebaHui
MPYKMHHOTO MasiTHUKA

Bubaroreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHast pabota Ne6
«IIpoBepka HE3aBUCUMOCTH
repuo/ia KojiebaHuu rpysa,
MOJIBEIIIEHHOTO K HUTHU, OT
MaccChl Ipy3a»

Bubiaroreka [IOK
https://m.edsoo.ru/ffOb197a

48

MexaHu4EeCKHE BOJIHBI.
CBolicTBa MEXaHHUYECKHUX
BoJH. [TpooabHbIC 1
MIOTICPEYHBIC BOJHBI

Bubmmoreka [IOK
https.//m.edsoo.ru/ffOb21fe

49

Ypok-koH(bepeHus
"MexaHn4YeCKHeE BOIHEI B
TBEPIOM TEIIE.
CelicMuuecKre BOTHBI"

50

3Byk. Pacnipoctpanenue u
OTpakKeHHE 3BYKa

51

Ypoxk-uccienoBanue
"Habmronenue
3aBUCHMOCTH BBICOTHI
3BYKa OT 4YacTOThI"

52

[TpoOueIit sK3ameH B hopme
oro

53

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKHI
pe3oHaHC. YPOK-
KoH(pepeHIHs "Y IbTpa3ByK
1 uHpa3ByK B IpUpOJIE U
TeXHHUKE"

Bubaroreka [JOK
https://m.edsoo.ru/ff0b23ca

IloaroroBka x
KOHTPOJILHOHM paboTe 1o
Teme "3aKOHbI COXPaHECHMUSI.
Mexanuueckue KoiebaHus
Y BOJIHBI"

Bubiaroreka [IOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

55

Konrponsnas padora Ne2
"3aKOHBI COXpaHEHHUS.
MexaHu4ecKHe KojaeOaHus
¥ BOJIHEI"

56

9JI€KTpOMaFHI/ITHOC I10JIC.
3JICKTpOMaFHI/ITHLIe BOJIHBI

Bubaroreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

58

Ypok-koH(bepeHIus
"[Ixama
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
AJICKTPOMArHUTHBIX BOJIH
JIUISL COTOBOM CBsI3U"

Bubaunoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccienoBaHue
"N3yueHue cBONCTB
ANEKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOMIIEHOTO
tenedona'

Bubiaunoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amay Ha
ONpeCICHUE YaCTOThI U
JJINHBI BHCKTpOMaFHHTHOﬁ
BOJIHBI

61

DneKTpOMarHuTHast
npupona ceera. CKopocThb
cBeTa. BomHOBEIC CBOMCTBA
CBETA

Bubanoreka [IOK
https://m.edsoo.ru/ffOb31d0

62

Hcrounuku cBera.
IIpssmMonuneitHoe
pacIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

Bubroreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaKEHHS CBETA.
3epkana. Pemenue 3amau
Ha IPUMEHEHHUE 3aKOHa
OTpa)KeHHUS CBETa

Bubaroreka [JOK
https://m.edsoo.ru/ff0b38c4

HpeHOMJ'IeHI/Ie cBeTa. 3aKOH
IMPECIOMJICHUSA CBCTA

Bubroreka [JOK
https://m.edsoo.ru/ff0b3aea

65

ITonHoe BHyTpeHHEe
OTpa)KCHHE CBETA.
Hcnonbs3oBaHue MOIHOTO
BHYTPEHHEIO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX

Bubroreka [JOK
https://m.edsoo.ru/ff0b3c5c

66

JlabopaTtopHas pabota Ne7
"UccnenoBanue
3aBHCHUMOCTH yTJIa
MIPEJIOMIIEHHUS] CBETOBOTO
Jyd4a OT yIiia maJieHus Ha
rpasuie "Bo3ayx-cTekio""



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

67

VYpoxk-koHpepeHuus

" cnoap30BaHNE TOJTHOTO
BHYTPEHHET'O OTPAKECHHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBA3L"

Bubaunoreka [IOK
68 JIunzel. OnTHyeckas cuiia s i adsoo UFOb320
JIMH3bI
> Bubaunoreka [IOK
69 [TocTpoenne nzo0pakeHui s I adsoo nyffObA44a
B JIMH3aX
70 JlaGopaTtopnas pabora Ne8 Bubmorexa LIOK
" Onpre)z[eng —_— %OKyCHOFO https:.//m.edsoo.ru/ff0b4206
pacCTOAHUS U ONITUYECKOMN
CHJIBI COOMPAFOIIEH JTMH3HI"
- Bubmmorexa IJOK
1 }fop OK KZH(bepeHI_II/ISI e https.//m.edsoo.ru/ffOc0a7e
NTUYECKUE JTUH30BbI
npubopsr”
Bubmmoreka [IOK
2 I'nas kak onTHcckad https://m.edsoo.ru/ff0b4684
cucremMa. 3peHue
73 Ypok-koHpepeHIus
"Iledpextsl 3penus. Kak
COXPaHUTH 3peHue"
74 P KEHH TO CBET Bubmmoteka LIOK
a3I0Ke Oe Genoro ceera https://m.edsoo.ru/ffOcOf4c
B CcIIeKTp. OMBITHI
Herotona. Cnoxenue
CHEKTPaJIbHBIX LIBETOB.
Jucnepcus ceera
7 TODHAS T Bubnuotexa LIOK
S ;]‘102160}) aTopHa pa60 a https://m.edsoo.ru/ff0cOe2a
MBITHI 110 PA3JI0KEHUIO
0eoro cBeTa B CIEKTP U
BOCIIPUSTHIO 1IBETA
MPEAMETOB MPU UX
HaOII0IEHNH Yepe3
1IBETOBBIE (DUIIBTPHI"
76 YPOK-IIpaKTUKYM
"BonHOBBIE CBOICTBA
CBETa: JucIepcus,
uHTepPepeHus u
audpakims”
77 IIBITEI P u Bubmuotexa LIOK
O e3ep (bOlea https://m.edsoo.ru/ff0c12a8
MJIaHeTapHasi MOJIeJIb aToMa
78 [Tocrynatel bopa. Moaens
aroma bopa
7 I/I I KaHHeE U 1or. HU Bubnmoreka HOK
9 CHyCKaHue OTJIOMICHHUC https.//m.edsoo.ru/ff0c144c
cBera aToMoM. KBaHTEI.
JIunenyaThle CIIEKTPHI
80 yPOK_HpaKTHKyM BubnmoTteka LIOK

"Habmroienne criekTpoB
ucnyckaHus'"

https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

1 PannoakTHUBHOCTE U €€ 1 Bubanorexa LLOK
8 noa oc ce https://m.edsoo.ru/ff0c1672
BHJIBI
Bubaroreka [JOK
82 I(?ITP OCHHC aTOMHOTO AZpa. 1 https://m.edsoo.ru/ffOc18ac
YKJIOHHAsI MOJIEIb
Bubaroreka [IOK
83 PaﬂﬂoaKTHBHHe 1 https.//m.edsoo.ru/ffOclald
npeBpaiieHus. 130Tonsl
. Bubiaunoreka [IOK
84 '}:’;I_HGHI/IC 3a/iad 1o TeMe: 1 https./m.edsoo.ru/ffoclbda
aIMOaKTUBHBIC
npeBpanieHus"
85 [Tepron monypacmnaia 1
_ Bubaunoreka [IOK
86 YPPOK KOH(bepeHI_[I/IH 1 https.//m.edsoo.ru/ff0c2126
aIMOaKTUBHBIC
W3JIy4YEHUS B IPUPOJIE,
MEJUIUHE, TEXHUKE"
Bubaunoreka [LIOK
87 SAnepHble peakuy. 3aKOHBI 1 o madepo nUff0C1CSS
COXpaHEHUs 3apsI0BOTO U
MAacCOBOI'0 YHCET
HEPTUS CBSI3Y ATOMHBIX 1 Bubunorexa LLOK
88 3 cp C CBA3N aTo https://m.edsoo.ru/ffOcld7a
sinep. CBsI3b Macchbl U
SHEPTUH
89 Pemrenne 3amad mo reme 1
" S nepubie peakuuun"
Bubmmoreka [IOK
90 PeaKHHH CHHTC3a 1 https.//m.edsoo.ru/ff0c1e88
nenenus saep. IcTouHuku
sHeprun CoJiHIA U 3BE3N
91 Ypok-koHpepeHIus 1
"SI nepHast SHEpPreTuKa.
JlelicTBus paauoakTUBHBIX
W3JIy4YCHUH Ha KUBbBIC
OpraHusmsl"
Bubroreka [JOK
92 HOD’TOTOBKaVK 6 1 https://m.edsoo.ru/ff0c223e
KOHTPOJIBHOM padoTe 1o
TeMe "DIIeKTPOMAarHuTHOE
nose. DJIeKTPOMarHuTHhIE
BoJiHbl. KBaHTOBEIE
SIBJICHUS"
93 KonTtpomnsHas padora Ne3 1
"DIIeKTPOMAarHUTHOE TIOJIE.
DNeKTpOMarHuTHBIE
BOJHBI. KBaHTOBEIE
SIBJIEHUS"
Bubmanorexa [JOK
94 [ToBTOpeHue, 06001ICHNE. 1 o e M0c2458
JlabopaTopHbIie pabOTHI IO
Kypcy "B3anmonelictBue
Tem"
95 [ToBTOpenue, 06o0IICHHE. 1 Bubmiorexa OK

Pemrenne pacueTHbIX U
KAaueCTBEHHBIX 3aa4 10

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

TeMme "TennoBrle
npouecch”

96 II;IOBTopeHI/Ie, 00001IEHHE. 1 Ef;?ﬁ;i;&%lﬁ -
CIICHUE PACYCTHBIX U T
KayeCTBEHHEBIX 3a/1a4 10
teme "KII/] TeninoBbix
JBuraresei”

97 [TosTOpEHuUE, 000OIIECHHE. 1 E“@l“‘”e‘“‘ 10K
PeeHiie PACUETHBIX M ttps.//m.edsoo.ru/ff0c2b30
Ka4eCTBEHHBIX 3a7a4 110
teme "KIIJ]
3JIEKTPOYCTaHOBOK"
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INPOBEPSIEMBIE ITPEJIMETHbBIE PE3YJIbTATbBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJIbLHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUSA

7 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCII0JIb30BATh M3YUCHHBIC ITIOHATUSA

1.2

pas3iiniaTth SABJICHHUSA IO OIMMCAHUIO HUX XAPAKTCPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC (bl/IBI/I‘ICCKOC SIBJICHUC

13

pacrno3HaBaTh MPOSBICHUE U3YICHHBIX (U3NUYECKUX SBICHUH B OKPYKAIOIIEM
MHUpE, B TOM YHCiIe GU3NIYECCKUE SIBICHUS B IPUPOJIC, TIPU 3TOM IIEPEBOIUTH
MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIACIATH CYIICCTBEHHBIC CBOWCTBA
(npu3Haku) GU3NYECKHUX SABJICHUN

14

OIIUCbIBAaTh H3YYCHHBLIC CBOMCTBaA TEII M (1)I/I3I/I‘~IGCKI/IC SABJICHUS, HUCIOJIb3YA
(I)I/ISI/ILIGCKI/Ie BCJIIMYMHBI, ITPHU OIIMCAHWH IIPABHUIIBHO TPAKTOBATH (1)1/1314%01(1/1171
CMBICJI UCIIOJIB3YCMbIX BCJIWYHH, UX 0003HAYCHHS U CAWMHUILIBI (1)I/IBI/IT-ICCKI/IX
BCINYHNH, HaAXOAUTb (1)OpMy.]'IBI, CBA3BIBAOIIMUC JTAHHYIO (1)I/I3I/I‘IGCKYIO
BCJIMYHUHY C JpyrumMd BCIIMYMHAMH, CTPOHUTH rpa(bmq/l HN3YYCHHBIX
3aBHUCHUMOCTEH (1)I/I3I/I‘I€CKI/IX BCINYNH

15

XapaKTCpPU3oBaTh CBOICTBaA TCI, (1)I/I3I/II-IGCKI/IG SABJICHUA W IIPOLCCCHI,
HCIIOJIb3Ys U3YUCHHBIC 3aKOHBI, ITPU 3TOM AaBaTh CIIOBCCHYIO (I)OpMyJ'II/IpOBKy
3aKOHA U 3allMChIBATh €ro MaTCMaTHYCCKOC BIPAKCHUC

1.6

OOBSICHATH (PU3UUECKUE SIBIICHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallil MPaKkTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh
IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1 — 2 JIOTHYEeCKUX
maroB ¢ omnopod Ha 1 — 2 HW3y4YEHHBIX CBOICTBa (PU3WYECKUX SIBICHUH,
(U3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

17

pemars pacy€THbIe 3aauu B 1 — 2 elCTBUS, UCTIONb3Ysl 3aKOHBI U (POPMYJIBL,
CBsI3bIBaONIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAIM3a yCIOBHS 3aJaun
3alyChIBaTh KpPAaTKOE YCIOBUE, MOJCTaBIATh (PU3MUECKHUE BEIUYUHBI B
dbopMyaBl W TPOBOJIUTH pacuéThl, HAXOIUTh CIPABOYHBIC JaHHBIE,
He0OXO0UMBIE JUIs PEIIeHUs 3a/]1a4, OLIEHUBATh PEATMCTUYHOCTD MOTYyYEHHON
($u3nUecKoil BeTMUMHBI

18

pacrno3HaBaTh IpOOJIEMBbL, KOTOPHIE MOKHO PELIUTH IPU MOMOIIHU (PU3NUECKUX
METOAOB, B  ONHCAaHUM  MCCIECIOBAaHUA  BBIACIATH  IIPOBEpsAEMOE
MIpeNIoNIoKeHNEe (TUIOTe3Y), pa3inuyaTh U WHTEPIPETUPOBAThH MOTYUYEHHBII
pe3yabTaT, HaXOIUTh OMIMOKM B XOJE ONbITa, JeNaThb BBIBOJABI IO €ro
pe3yabpTaTam

19

MIPOBOAMTH OTMBITHI IO HAOTIOJECHUIO (PU3NYECKUX SBICHHUA WM (QU3HMUECKUX
CBOHMCTB Tel: (hopMyIHpOBaThH MPOBEPSEMBIE MPEANOIOKEHHUS, COOMpaTh
YCTaHOBKY M3 TPEJIOKEHHOTO O0OpYyJO0BaHUs, 3alMUCHIBATH XOJ OMBITA U
(hopMyITHUpPOBaTh BBIBOJIBI

1.10

BBIITOJIHATD MPAMBIC USMEPCHHSA C UCITOJIb30BAHUEM aHAJIOT'OBBIX U I_[I/I(prBBIX
npuOOpOB, 3alMChIBaTh IOKa3aHUS MNPUOOPOB ¢ YYETOM  3aJaHHOM
a0COIOTHON MOTPENIHOCTH U3MEPEHUI

111

MPOBOJIUTH HMCCJIEOBAHNE 3aBUCUMOCTH OIHON (U3NUECKOM BETUUMHBI OT
JPYrol ¢  HCIOJB30BAHMEM IPSIMBIX  M3MEPEHHH, Y4YacTBOBAaTh B




TUTAHUPOBAHUH Y4eOHOTO MCCIIE0BAHMUs, COOMPATh YCTAHOBKY M BBIIOJIHSATh
U3MEPEHUs, CleAys NpPeAJIOKEHHOMY IIIaHy, (UKCHUPOBAaTh pE3yJIbTaThl
MOJyYSHHOH 3aBUCHMOCTH (DU3MYECKMX BEIMYMH B BHJE NPEIJIOKECHHBIX
TabJIUI ¥ TpaMKOB, JeJaTh BEIBObBI 10 PE3yJIbTaTaM UCCIIEI0BaHUS

112

MPOBOANTh KOCBEHHBIC HM3MEPECHUS (UINYECKUX  BEIHYUH, CICIys
MPEIJIOKEHHOW WHCTPYKUMU: TpU BBHINOJIHEHUH HW3MEpPEHUil cobupaTh
SKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUE MCKOMOM BEITMYHMHbI

1.13

COOJIIO/IaTh MpaBWJIa TEXHUKH OE30MacHOCTH MPH paboTe ¢ J1abopaTOPHBIM
o0opyioBaHEM

1.14

yKa3blBaTh MNPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIIMIIBI JCHCTBUS U3YYEHHBIX TPUOOPOB M TEXHUYECKUX
YCTPOWCTB C IOMOIIBID HUX OINHCAHMS, HMCIHOJIb3Yysl 3HAaHUS O CBOWMCTBax
¢usnyeckux  SABIGHUH W HEoOXomumble  (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

MPUBOANTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O MIPUMEPAX) MPAKTHIECKOTO
UCNOJb30BaHUSA (PU3MUYECKMX 3HAHMH B TIOBCEJAHEBHOW JKHU3HU JUIA
obecriedeHrst 0€30MacHOCTH pU 00paIeHHH ¢ TPUOOPaAMH M TEXHUYECKIMU
YCTPOMCTBaMHU, COXPaHEHHs 3[J0POBbs U COOIIOAEHUS HOPM HKOJIOTHUECKOTO
MOBEJICHUS B OKPYJKAIOLIEH Cpeae

1.16

OCYLIECTBIATH OTOOp HMCTOYHUKOB HH(popmanuu B cetu HHTepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLINXCS
3HaHUH U MyTEM CpaBHEHHUS Pa3IMYHbIX HCTOYHUKOB BBLIEIATH HH(OPMAIHIO,
KOTOpasi SIBJISICTCS] IPOTUBOPEUMBOM MJIM MOKET ObITh HEJIOCTOBEPHOMU

117

WCTOJIB30BAaTh TPU BBHIMOJHEHUH YYEOHBIX 3aJaHUl HAyYHONOMYJISIPHYIO
TuTepaTypy (QU3NYECKOro COAEpIKaHMS, CIIPABOYHBIE MaTepUalibl, PECYpChI
cetu UMHrepHer, BiazeTp Opu€MaMU  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIIMK U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co371aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(pOpMaIUU (PU3NIECKOTO COJEp>KaHUs, B TOM
yyciie MyOIMYHO JielaTh KpaTKUe COOOIIEHUs O pe3ysbTaTax MPOEKTOB MU
y4eOHBIX HCCIENOBaHUM, MPHU 3TOM TPAMOTHO HCIOIb30BaTh W3YYECHHBIN
MOHATUWHBIA ammapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIUICHUE
Npe3eHTaluen

1.19

MPU  BBIMIOJTHEHWH Y4YE€OHBIX TMPOCKTOB M HCCIEIOBAHUN paclpeneisiTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MIOCTABICHHBIMH 3a/1a4aMHt, CIICAUTh
3a BBIINOJHEHHWEM IIJIaHa JEWCTBHUM, aJeKBaTHO OI€HHMBATh COOCTBEHHBIN
BKJaJ B  JEATEIbHOCTb TPYyNIbl, BBICTPaUBaTh KOMMYHHUKATHUBHOE
B3aMMOJICVICTBHE, YUUTHIBASI MHEHHE OKPYKAKOIIUX

8 KUIACC

Kon

NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUus

11

HCITIOJIb30BaTh IMOHATHA

12

pa3nuyath SBJIEHUS IO ONMCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOUIMX JAHHOE (PU3UYECKOE SBJICHUE

13

pacnio3HaBaTb IMPOSBJICHUC HU3YYCHHBIX (bI/I3I/I‘-ICCKI/IX SIBJICHUHN B
OKpYyKarmeM MHUPE, B TOM YHUCIIC (1)I/IBI/I‘ICCKI/IG SABJICHHA B IIPUPOJAEC, ITPHU OTOM




NEpCBOAUTL IMPAKTUYCCKYIO 3aJjady B yqe6Hy10, BBIACIIAThL CYIICCTBCHHBIC
CBOMCTBA (MPU3HAKHN) (DU3UUECKHUX SIBJIICHUN

14

OIMCHIBATh U3YYCHHBIC CBOWCTBA Tel M (U3MUYECKUE SBICHUS, UCTIOIB3YS
buznyecKkue BEIUYUHBL, PU ONKUCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUIN
CMBICTT HUCIOJB3YEMBIX BEIUYHMH, OOO3HAYCHHUS W EAMHHIBI (PU3MYECKHX
BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOUIUE JIaHHYI (DU3HYECKYIO
BEJIMYMHY C JIDYTUMHU BEIUYMHAMH, CTPOUTH TpaduKh HM3YYCHHBIX
3aBHCUMOCTEH (PU3NUEeCKUX BEIHUUH

15

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKHE SBICHUS H MPOIECCHI,
UCIOJIB3YS U3YUYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIllMChIBATh €r0 MATEMATHYE€CKOE BHIPAXKEHUE

16

OOBSICHATh (PU3MYECKHE IpPOLECChl M CBOMCTBAa TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBA3U, CTPOUTh 00BACHEHHE U3 1 — 2 JOruyecKux
maroB ¢ moMomeio 1 — 2 HM3y4eHHBIX CBOMCTBAa (DM3UYECKUX SIBJICHUH,
(U3UYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

17

pemarh pacuéTHble 3a7aud B 2 — 3 JCHCTBHUA, HUCIOJB3YS 3aKOHBI U
dbopMyIbl, cBsi3bIBatOlIUE (DU3MUECKHE BEJIWYUHBI: HA OCHOBE aHaIHM3a
YCJIOBUS 3aJa4yd 3alHChIBaTh KPATKOE YCIOBHUE, BBIABJIATH HEIOCTATOK
JAHHBIX JJISl PelIeHUs 3a]a41, BEHIOUPATh 3aKOHBI U OPMYJIIbI, HEOOXOIUMBIE
ISl €€ pelleHus, POBOJNUTh PacYE€Thl U CPABHUBATH MOJYYEHHOE 3HAYECHHE
bu3HYECKOi BETMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTb IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh IPU HNOMOUIU

(Gu3n4eCKUX METOJO0B, HCHOJIb3ys OINHMCAHUE HCCIEAOBAaHUS, BbBLCIATDH
IIPOBEPSIEMOE  IIPEANOJIOKEHUE, OLEHUBATh  IPABHIBHOCTh  IOPSAJKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1€1aTh BbIBOIbI

19

MIPOBOMTH OMBITHI [0 HAOTIOACHHIO (PU3MUECKUX SBICHHUH MK (PU3NUIECKUX
CBOMCTB Tell: (OpMYJIUPOBATH IPOBEPSIEMBIC MPEINOIOKEHUS, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO0 O0OpYyJA0BaHUsS, OMHUCHIBATH XOJ OMBITA U
(GbOopMyIUPOBATh BHIBOJIBI

1.10

BBINOJIHATH MPSMBbIE U3MEPEHUS C HCIOIb30BAHNEM aHAJIOTOBBIX MPUOOPOB
U JITaTYUKOB (PM3MUYECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTAaThl M3MEPEHHUH C
yu€TOM 331aHHOM aOCOJIFOTHON NOTPEIIHOCTH

111

MPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJIHON (PM3UUECKOW BETUYUHBI OT
JPYTOM C UCTIOJIb30BAHUEM IPSIMBIX U3MEPEHUI: INIAHUPOBATh UCCIIENOBAHHUE,
coOMpaTh YCTAHOBKY M BBITIOJNHATH HU3MEPEHHS, CIEAYs MPEIIOKEHHOMY
1aHy, GUKCUPOBATH PE3yNbTAThl HOMYUYEHHOW 3aBUCUMOCTH B BHJIE€ TAOIUI U
rpaduKOB, Je1aTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS

112

IIPOBOJIUTh KOCBEHHbIE HM3MEpPEeHUs (U3NYECKUX BEJIMUYMH: IJIAHUPOBATH
U3MEpeHHs,,  CcOoOUpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,  CJleays
PEeI0KEHHON MHCTPYKIIMH, U BBIYUCIISITh 3HAUCHUE BEJTUMUHHBI

1.13

co0roAaTh MpaBuiia TEXHUKH 0€30MacHOCTH Mpu padoTe ¢ 1ab0paTopHBIM
o0opyoBaHHEM

1.14

XapaKTEepPU30BaTh TMPUHIMIBI  JEHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOWM HA MX ONUCAHUSA, UCTIOJIb3Ys 3HAHUS O
CBOMCTBaX  (U3WYECKUX  SBJICHHUH W  HEOOXOAMMBIE  (PUBHUECKHUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTb IPOCTBIC TEXHUYCCKUC yCTpOfICTBa U HU3SMEPHUTCIbHBIC
HpI/I60pLI o cxeMaM U CXEMAaTUYHbIM PUCYHKAM, COCTABJIATH CXCMBbI
QJICKTPHUICCKUX ueneﬁ C TOCJIACAO0BATCIIBHBIM U NAPAJJICITIBHBIM COCAMHCHUEM




DJICMCHTOB, pa3qua51 yCJIOBHI:Ie 0603Ha‘I€HI/I}I DJICMCHTOB BHGKTpI/I‘{eCKI/IX
neneun

1.16

OPUBOAMTH  TPUMEPHl  (HAXOAWTh  HMHPOpPMAIMIO O  MpUMepax)
HPAKTUYECKOT0 UCTIOIb30BaHUS (HU3NUECKUX 3HAHUI B IOBCEIHEBHOMN JKU3HU
s obecriedeHUsT OE30MacHOCTH TpU  oOpamieHMH ¢ TpudopamMu U
TEeXHUYCCKHMH YCTPOICTBAMH, COXPAHEHHS 3I0POBbS U COOIIONCHUST HOPM
HKOJIOTHYECKOT0 MOBEACHHS B OKpYy Karoliel cpeze

117

OCYILLECTBIIATh MOUCK HH(OpManuu (PU3NYECKOrO COAEpIKAaHUS B CETH
WMHTepHeT, Ha OCHOBE UMEIOIIUXCA 3HAaHUM W IyTEM CpPaBHEHUS
JIONIOJIHUTEIIBHBIX MCTOYHUKOB BBIIENIATH MH(POPMALUIO, KOTOpas SBISIETCS
IIPOTUBOPEYMBOM UM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIOJIb30BaTh MPHU BBINOJIHEHUU Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
TUTEepaTypy (QU3NYECKOTO COACPIKAHHSI, CIIPABOYHBIC MAaTEPHAIbI, PECYPCHI
cetu  HWHrepHer; BiageTe NpuEéMaMHU  KOHCIEKTUPOBAaHUS  TEKCTAa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JIPYTYIO

1.19

co3llaBaTh COOCTBCHHBIC MUCHMEHHBIC M KpATKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJbKHX HMCTOYHHUKOB  (DU3MUECKOTO
COJICpKaHUsI, B TOM YHCJIEC MyOJIMYHO NPEACTABIISTh PE3YJIbTAaThl IPOCKTHOM
WINA HMCCIE0BATEIILCKOM JEATEIIEHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BATh
U3yYCHHBI TOHATUHHBIN  anmapar Kypca (U3HMKH, COIMPOBOXKIATH
BBICTYIUICHHE NIPE3CHTALMEN

1.20

MPU BBIMOJHEHUHU YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (PUIUUECKUX
IIPOLIECCOB  PACIPENEsATh OOS3aHHOCTM B TIPYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3a/1auaMM, CJIECIUTHh 3a BBIIOJHEHUEM IUIaHA JCUCTBUU U
KOpPpEKTUpOBaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIag B
JEATEIbHOCTh TPYIIIbI, BBICTpPAaUBAaTh KOMMYHHMKAaTMBHOE B3aUMOJCHCTBUE,
IPOSIBIISisl TOTOBHOCTh pa3peniaTb KOHQIIUKTbI

9 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATH M3YUCHHBIC ITOHATUSA

1.2

Pas3iinyaTh ABJCHUA 11O ONMMCAHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOMIUX JAHHOC (l)I/I3I/I"IeCKO€ SIBJICHHUC

13

pacrmo3HaBaTh IpPOSBIEHUE U3YUYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIeM MUPE, B TOM YncIIe (pU3HUecKue sIBIEHUS B IPUPOJIE, IPH 3TOM
NEPEBOJUTH MPAKTUUYECKYIO 3aauy B y4eOHYIO, BbIIESATh CYIIECTBEHHBIE
cBO¥icTBA (MIpU3HAKH) (PU3NUECKUX SIBICHHUH

14

OIMCHIBATh M3YUYEHHbIE CBOICTBA TeN U (PU3UUECKUE SIBICHUS, UCIIONb3YS
¢u3nveckre BeTMUHUHBI, IPU OMUCAHUH MPABUIIBHO TPAKTOBATh (PU3UUECKUNA
CMBICT HCHOJIb3YEMBIX BEIUYHMH, O0O3HAUEHUS U €IUHHUIBI (PUINYECKUX
BEJIMYMH, HaXOIUTh (OPMYJBI, CBS3BIBAIOLINE JaHHYIO (PU3HUECKYIO
BEJIMYMHY C JpPYTUMH BEJIMYMHAMH, CTPOUTH TIpadUKH H3YUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYHH

15

XapaKTEepUu3oBaTh CBOMCTBaA TECII, (1)I/I3I/ILIGCKI/IG SABJICHUA W TIPOLECCCHI,
HCIOJIb3YA U3YYCHHBIC 3aKOHBI, ITPU 3TOM AdBaTh CIOBECHYIO (I)OpMyJ'IPIpOBKy
3aKOHA U 3allMChIBATH €0 MaTEMaTUYCCKOC BEIPAKCHHUC




16

OOBSCHATh (PU3UYECKHE IMPOLECCHl U CBOWCTBA TEN, B TOM YHCIE W B
KOHTEKCTE CUTyalluid MpPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBHIABISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKHUX
[IaroB C MOMOINBIO 2 — 3 HM3yYEHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
(bU3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3anauyd (OmMparoluecs Ha cucremy u3z 2 — 3
YpaBHEHHMIA), UCIIONB3Ys 3aKOHBI U (HOPMYJIBI, CBSI3BIBAIOLINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHaju3a YCIOBUS 3a/auyd 3alldChIBaTh KpaTKOe
YCIIOBHE, BBIBJIATH HEAOCTAIOUINE WM M30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (OPMYJIbI, HEOOXOUMBIE AJISl PELICHUs, TPOBOAUTH PACUETHI U
OLICHUBATh PEATMCTUYHOCTD MOJIyYEHHOTO 3HAYCHUS (PU3NUECKON BEIIMUMHEI

18

pacro3HaBaTh TPOOJEMBI, KOTOPbIE MOXXHO pEIIMTh TIPU TTOMOIIH

(GU3NYECKUX METOJOB, WCIONBL3YS OIMHMCAHWE WCCICIOBAHUS, BBIJICISAThH
MpoOBEpsieMOe  TPEMATIOJIOKEHNE,  OIICHWBAaTh  IPABWIILHOCTb  IMOPSJIKA
MIPOBEICHHSI UCCIIEIOBAHMUS, JI€IaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTAThI
HaOJIIOIeHUH 1 ONBITOB

1.9

MPOBOJUTH OMBITHl TI0 HAOMIONEHUIO (PU3MUYECKUX SBICHUH WU
(HU3MYECKUX CBOWCTB TEJI: CAMOCTOSATENBHO COOMpPaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pyJOBaHMS, ONMCHIBATH XOJ OIbITA M €ro
pe3ynbTaThl, POPMYIUPOBATH BBHIBOIBI

1.10

MPOBOJIUTH MPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTpeaesis
cpenHee 3HAa4YEHHE WM3MeEpseMON BenuuuHbl ((oKycHOe paccrosHue
coOuparonield  JUH3BI), OOOCHOBBIBATH BBIOOp CIOCO0Aa HM3MEpPEHHS
(M3MepuTENHHOTO MpUOdopa)
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MPOBOJIUTH HCCIENOBAHUE 3aBHCUMOCTEH (M3WYECKHX BEIHYMH C
UCIIOJIb30BAHUEM TPSIMBIX W3MEpPEHMH: IUIAHUPOBATh  HCCIEHAOBAaHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  yCTAHOBKY, (PUKCHpPOBaTh  pe3yJbTaThI
MOJYYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUE TaOIUIHU IPaUKOB,
ACJIaTh BIBOAKI I10 PE3YJIbTaTaAM MCCICAOBAHHUA
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MIPOBOJUTH KOCBEHHbIE M3MEpEHUsl (PU3NYECKUX BEIUYMH: IJIaHUPOBATh
U3MEpeHHus, coOMUpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY U BBIOJHSATDH
U3MEPEHHUs, Clenysl NPEJIOKEHHOM WHCTPYKIMM, BBIYHUCIATH 3HAYCHUE
BEJIMYMHBI U AHAJIU3UPOBATH IOJYUYECHHBIEC PE3YJIBTATHI ¢ YYETOM 3aJaHHOU
OTPEUIHOCTH U3MEPEHUIN

1.13

coOIOAaTh MpaBHIia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1ad0paTOPHBIM
000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM W3YyUYEHHBIX (U3NYECKUX MOJCINeH:
MaTepHuaibHasi TOUKa, aOCOTIOTHO TBEPIOE TEIJIO, TOUCUHBIN UCTOYHUK CBETA,
Jdy4, TOHKas JHH3a, IUTAHETapHas MOJENb aToMa, HYKIOHHAas MOJeNb
aTOMHOTO Sipa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C ONOPOW HA MX OINHCAHMS, UCIIONIb3YS 3HAHUA O
CBOWCTBaX  (U3MYECKUX SBJICHUH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTH

1.16

HCIOJIb30BaTh CXEMBI U CXEMaTHUYHbIE PUCYHKU H3YyUYEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB NMPHU
pelIeHnr y4eOHO-IPaKTUIECKUX 3aa4, ONTHYECKHE CXEMBI AJIs TOCTPOSHUS
M300paKeHHI B TUIOCKOM 3€pKajie U COOMPAIOIICH JIMH3E
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NPUBOAMTH  NpUMEpPHl  (HAXOAUTh HMH(POpPMAIMIO O  INpUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSI (DU3NYECKUX 3HAHWA B TIOBCEIHEBHOM
XKHU3HHU Ui oOecreyeHus 0e30MacHOCTH IpU OOpalleHUuu ¢ IpudopaMu M




TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBBS U COONIIOJCHUS HOPM
9KOJIOTMYECKOT0 IOBEJICHUS B OKPYXKAIOILEH Cpejie

1.18

OCYIIECTBIISATh TOUCK MH(POPMAIUU (PU3HUECKOTO COJEPKAHUA B CETH
HuTepHeT, camMoCTOSTENbHO (OPMYIUPYs MOMCKOBBIA 3alpoc, HAXOIUTh
IYTU OIpEeNICHUs] TOCTOBEPHOCTH TOJy4eHHONH MH()OPMALUU HAa OCHOBE
MMEIOIIMXCS 3HAHUM U TONOJIHUTEJIbHBIX HCTOYHUKOB

1.19

HCII0JIb30BaTh MPU BBIIOJHEHUHU YUEOHBIX 3a/1aHUN HAY4YHO-TIOMYJISIPHYIO
auTepaTypy (QpHU3NYECKOro CoAepKaHMsl, CIIPAaBOYHBIE MaTEPHUAJIbl, PECYPChI
cetu UMHrepHer; Bnaderb NpUEMaMM  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJIHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC MHCbMEHHBIC W YCTHBIE COOOILICHHS Ha OCHOBE
UHPOPMALIMUM U3 HECKOJIBKMX HCTOYHHUKOB (DU3MUECKOrO COAepKaHMs,
yOJIMYHO MPENCTaBIATh PE3YJIbTaThl MPOEKTHOW WM MCCIEA0BATEIbCKOM
NeSITebHOCTH, IPU ATOM IPAMOTHO MCII0JIb30BaTh U3Y4YE€HHBIH NOHATHUIHBIN
ammapar HM3ydaeMmoro pasjiena (U3WKA M CONPOBOXAATh BBICTYIUICHHE
npe3eHTaluen ¢ yuéToM 0cOOEHHOCTEH ay IMTOPUH CBEPCTHUKOB
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[P BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3HUECKUX
IPOLIECCOB PACHPENENATh OOS3aHHOCTU B TIpYIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM 337a4aMM, CICAUTh 3a BBIIOJHEHHEM IUIAHA JACHUCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JIEATEIbHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
IPOSIBIISIS TOTOBHOCTD Pa3peliaTh KOH(IMKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA
7 KIIACC

Kon Kon IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUSA
pa3aeJia | JileMeHTa

1 ®U3UKA U EE POJIb B [IOSHAHUM OKPYXXAIOIIET'O MUPA

11 ®dusnka — Hayka o npupoze. SABienust npupoasl. Ousnueckue
SIBJICHUS . MEXaHHYECKHUE, TEILIOBbIE, AIIEKTPUIECKUE,
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC

12 dusnyeckue BeNUUYUHBL. V3MepeHue (PU3NYECKUX BEIUYHH.
duznyeckue IpUOOPHI. [Torpemnocts HM3MEpPEHU.
MexTyHapoHast CUCTEMA €TUMHUIT

1.3 EcrecTBeHHOHAay4HBI ~ METOJA  IO3HAHUS:  HAOJIOJCHUE,

IMOCTAaHOBKAa  HAY4YHOI'O BOIIpoOCa, BBIIBHXCHHUEC TUIIOTE3,
OKCIICPUMCHT I10 ITPOBEPKE I'MIIOTE3, 00BsACHEHHE Ha6J'IIOI[aCMOI‘O

SIBJICHHS
14 Onucanue pU3NUECKUX SBICHUM ¢ NIOMOIIbIO MOJesIEeH
15 [IpakTrueckue pabOThI:

N3mepenue paccTossHUAMN.

N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TEJ.

N3mepenne TemiepaTypbl IpU I[OMOLIM  KUIKOCTHOTO
TEPMOMETPA U JATYHKA TEMIIEPATypPhI

2 ITEPBOHAYAJIBHBIE CBEJAEHUS O CTPOEHWU BEILIECTBA

21 CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, HMX pa3Mephl.
OnbITHI, 10Ka3bIBAIOLINE TUCKPETHOE CTPOEHUE BELIECTBA

2.2 JlBmkenne yactuil BemiectBa. CBS3b CKOPOCTH JIBHIKCHHS
YacTHIL ¢ TeMreparypoil. bpoyHoBckoe aBrkeHue, iuddysus

2.3 B3aumoselicTBue yacTHI] BEIIECTBA: IPUTSIKEHUE U
OTTAJIKMBAHUE

2.4 ArperaTHble  COCTOSIHMSI ~ BEILECTBA: CTPOECHHME  TIa3oB,

KUAKOCTEH M TBEPIBIX (KPUCTATUYECKUX) Ted. B3aummocBssb
MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSTHUSIX
1 UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5 OcOoOEHHOCTHU arperaTHbIX COCTOSIHUM BOJIbI
2.6 [IpakTuueckue padbOTHI:
OneHka 1uameTpa aToMa METO/IO0M PSJIOB (C MCIIOJIb30BaHUEM
¢dororpaduii).

OnbITH IO HAOIIOIEHUIO TEIUIOBOTO PACIIMPEHHS ra30B.
OneITel 10 OOHApY)KEHUIO JEHUCTBUS CHJI MOJIEKYJISPHOTO

PUTSHKEHUS
3 JIBDKEHUME U B3AUMOJIEMCTBUE TEJI
31 MexaHnueckoe IBUXKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE
JIBUKECHHE
3.2 Ckopoctb. CpenHsisl  CKOPOCTh IIPU  HEPABHOMEPHOM

JBWKECHHUH. Pacuér nyTh ¥ BpeMEHHM JIBHKEHHUSI




3.3

SBnenue nnepuuu. 3aKoH uHepUuK. B3anmoelicTeue Ten Kak
MPUYMHA U3MEHEHUSI CKOPOCTH JBUKEHHS Tell. Macca Kak Mepa
MHEPTHOCTH TEJIA

34

[TnotHocts BemecTBa. CBS3b IMIOTHOCTH C KOJMYECTBOM
MOJICKYJI B €IMHHIIE 00hEMA BEIIECTBA

35

Cuira xak XApPaKTCPUCTHKA B3aHMOﬂCﬁCTBHﬂ TCJI

3.6

Cuiia ynpyroctu # 3akoH ['yka. M3mMepenue cuiibl ¢ HOMOIIBIO
JUHAMOMETpa

3.7

SBnenue TAroTeHus v cuia TskecTu. Cuiia TSHKECTH Ha IPYTUX
mwiagerax. Bec Tena. HeBecomocTn

3.8

Cuna tpenus. TpeHue CKOJIbXKEHUS U TPeHUE oKosA. TpeHue B
MIPUPOJIE U TEXHUKE

39

Cio)keHWe CWiI, HamNpaBJ€HHBIX IO OJHOM  MPsIMOM.
PaBHOnelCcTBYIOIIAs CHUII

3.10

[IpakTuueckue paboOTHI:

OrmpezenieHne CKOPOCTH PAaBHOMEPHOTO JBUMKEHUS (IIapuKa B
KUAKOCTH, MOJIETH JEKTPUUECKOr0 aBTOMOOMIIA U TaK Jaiee).
OrmpezesieHne CpeIHEW CKOPOCTU CKOJBKECHHS Opycka Wiu
niapuKa M0 HAKJIOHHOW IIOCKOCTH. OmnpeneneHue IUIOTHOCTH
TBEpOro Tena. ONBITB, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh
pacTsbkeHus (nedopMalnu) Npy>KUHBl OT TMPUITIOKEHHOM CHIIBL.
OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI  TPECHHS
CKOJIbXKEHHUsI OT Beca Tela U XapaKTepa CONpPUKACAIOUIUXCS
MMOBEPXHOCTEU
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dusnueckue SBICHWS B NPUPOAE: INPUMEPHI ABMKEHHS C
pa3IMYHBIMK CKOPOCTSIMHU B KUBOW M HEXKUBOM IIPUPOJIE, ACHCTBHE
CWJIbI TPEHUSI B IPUPOJIE U TEXHUKE

3.12

TexHnyeckue yCTpoucCTBa: TMHAMOMETP, NOAIINITHUKA

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 HNaBnenne T1BEpAoro Tena. CrHocoObl yMEHBIIEHUS W
YBEIMYEHUS AaBJICHUS

4.2 JlaBiieHne rasza. 3aBUCHMOCTH JaBIICHHS Ta3a OT O00BEMA,
TEMIIEPATYPHI

4.3 [lepenaya naBneHUs TBEPABIMH TETaMH, S>KUIKOCTSIMH H
ra3zamu. 3akoH [lackas. [THeBMaTHIecKue MATUHBI

4.4 3aBHCHUMOCTh  JaBJICHUS  JKUIAKOCTHU  OT  TIyOWHBI.
Iuapocratuueckuit  mapagokc.  CooOmiaronecss  COCY/JIbI.
['upaBnuyecKue MEXaHU3Mbl

4.5 Atmocdepa 3emnu u armochepHoe pgamieHue. [IpuumHbl
CYIIECTBOBaHMUS  BO3AYIIHONM  oOomouku  3emau.  OmbIT
Toppuuennu. 3aBUCUMOCTh ATMOC(HEPHOTO AABJIEHUS OT BHICOTHI
HaJ YPOBHEM MOpsI

4.6 N3mepenne armocdepHoro mamenus. I[lpubopsr  mis
MU3MepeHus aTMOChEPHOTO AaBIICHUS

4.7 JlelicTBue XKUJIKOCTHM M ra3a Ha MOrPYKEHHOE B HUX TEJNO.
BriTankuBaronias (apxuMeioBa) cuiia. 3akoH Apxumeaa

4.8 [TnaBanue ten. Bo3ayxornaBanue

4.9 [IpakTuueckue padboThI:




HccnenoBanme 3aBUCMMOCTH Beca Tela B BOJAE OT 00BEMa
MOTPYKEHHOM B KUIAKOCTh 4YacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CUJIBL, IEVCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUaKocTh. [IpoBepka HE3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIIBL,
JIEUCTBYIOIIEH HA TEJIO B XKHUIKOCTH, OT Macchl Tena. OmbIThI,
JEMOHCTPHUPYIOIIME 3aBUCUMOCTh  BBITAJIIKUBAKOIIECH  CHUJIBL,
JEHCTBYIOIIEH HA TEJO B XKUAKOCTU, OT 00BbEMA NOrpyKEHHON B
JKUJKOCTh 4YacTW TeJa ©  OT IUIOTHOCTH  KMJIKOCTH.
KoncTpynpoBanue apeoMerpa Wid KOHCTPYUPOBAHUE JIOAKH U
OIpeJIeNICHUE €€ TPY30IOIbEMHOCTH

4.10 @dusnueckue SBICHUS B MPUPOJE: BIUSHHE aTMoc(hepHOro
JIaBJICHUS HA )KMBOM OpraHu3M, IJIaBaHue pblo
4.11 TexHuueckue  yCTpOMCTBA:  COOOINIAIOIIMECS  COCY.BI,

YCTPOHCTBO BOJXONPOBOAA, THAPABIMUYECKUI Ipecc, MaHOMETD,
0apoMeTp, BHICOTOMED, TOPUIHEBOM HACOC, APEOMETP

5 PABOTA, MOIIIHOCTb, SQHEPT'M A
5.1 Mexanuyeckas pabora
5.2 MexaHnueckasi MOILIHOCTD
5.3 IIpocTble MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTb.
[IpaBuio paBHOBECHsI pblyara
54 [TpuMeHeHMe npaBuiIa paBHOBECHs pblyara K OJIOKy
55 «3omoToe mpaBwiIo» MeXaHWKU. Kod(h(UIMEHT MoJIe3HOTO
JeiictBusi MexaHu3MoB. IIpocTbie MexaHU3MBbI B ObITY U TEXHUKE
5.6 [loTeHuManpHasi 3HEPTUHU TeJla, HOIHATOro HaJ 3eMuEi
5.7 Kunerndeckas sHeprust
5.8 [lonnas MexaHuueckass »JHEprus. 3aKOH UW3MEHEHUS W
COXpaHEHMsI MEXaHUYECKOH SHepruu
5.9 [IpakTuyeckue paboOTHI:
Omnpenenenne pabOThl CHJIBI TPEHUS TPH PABHOMEPHOM
JBIDKEHUM ~ Tela O  TOPU3OHTAIBHOW  TOBEPXHOCTH.
Uccnenosanue ycnoBuii paBHoBecusi pbryara. M3mepenne KIIJ
HaKJIOHHOM  IUIOCKOCTH. M3yueHue 3akoHa COXpaHEHUs
MEXaHUYECKON YJHEPrUuu
5.10 dusnueckue siBJICHNs B IPUPOJIE: phIYard B TeJe YeJI0BeKa
5.11 TexHuueckue  yCTpOMCTBA:  pbl¥ar,  IOABWXKHBIML U
HEMOJBIDKHBIA ~ OJIOKM, HAaKJIOHHAas IUIOCKOCTb, IPOCThIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon IIpoBepsiemble 371€MEHTHI COAEPKAHUS
pasjena | 3JIeMeHTAa
6 TEIUJIOBBIE ABJIEHUA
6.1 OCHOBHBIE TOJOKEHUST MOJIEKYISIPHO-KMHETHUECKOW TeOpUn

CTpoeHMs BemecTBa. Macca m pasmepsl MoJsieKynd. OIIBITHI,
MIOATBEP K IAOLINE OCHOBHBIE I0JIO’KEHHUS
MOJIEKYJISIPHOKHHETUYECKOW TEOpUH




6.2

Mogenu TBEPAOro, >KUIKOTO M Trazoo0pa3zHOrO COCTOSHUN
BemtecTBa. Kpucramumyeckue u amopHsele Tena

6.3 OOBbsicHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TeN Ha
OCHOBE MOJIOKEHUH MOJICKYJIIPHOKMHETUYECKOM Teopuu

6.4 CmauuBaHue ¥ KalWUISIPHbIE SIBICHUS

6.5 TenoBoe pacHIMPEHNUE U CKATHE

6.6 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETIOBOTO
JIBUKCHHUSI YACTHI]

6.7 Buytpennss sneprus. CrnocoObl W3MEHEHHUS BHYTpPEHHEH
SHEPI'UuH: TEeIIoNepeaua U CoBepIIeHrue padboThl

6.8 Bunel Ttemnonepenaun: TEIUIONPOBOAHOCTh, KOHBEKIUS,
U3ITy4YCHHE

6.9 KonnuecTBo TemnoThl. Y aenpHas TeII0EMKOCTh BELIECTBA

6.10 Temoo0OMeH ¥ TEIIOBOE paBHOBECHE. Y PAaBHEHHE TEIIOBOTO
Oananca

6.11 [InaBneHue M OTBEpACBaHUE KPUCTALINYECKUX BELIECTB.
VY aenbHas TEMJIOTA MJIABICHUS

6.12 [TapooOpazoBanne u konaeHncamus. Mcmapenue. Kunenwe.
YaenbHas ~ TemioTta — MapooOpa3OBaHHUS. 3aBUCUMOCTh
TEMIIEPATypPbl KHIIEHHUSI OT aTMOC(EPHOTO JIaBICHUS

6.13 BiiayxHoCcTh BO3IyXa

6.14 DHeprus TOIIMBa. Y IeibHasl TENJI0TA CrOPAHUS

6.15 [Tpunmunsr padotsl TemoBbix asurareneii KI1/1 TemmoBoro
nBurarens. TemnoBble ABUTAaTENM M 3allldTa OKpYKarolien
cpeabl

6.16 3aKOH COXpaHEHUS W MPEBpAIICHHS] DHEPIHMH B TEIIOBBIX
mporeccax

6.17 [TpakTyeckue paboOTHI:

OneIThl 10 OOHAPYKEHUIO AEUCTBUSI CHUJI MOJIEKYJISIPHOTO
MIPUTSKEHUSL.

OnBITHI IO BBIPAIIMBAHHUIO KPUCTAJIJIOB IOBAPEHHON COJIM WU
caxapa.

OnbITel IO HAOJIOJACHUIO TEIUIOBOTO PACHIUPEHHS Ta30B,
YKAJIKOCTEN U TBEPJBIX TEIL.

OrnpezenieHne aBjieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnbIThL, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS BO3yXa
OT ero 00bEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka rTHUMNOTE3Bl JMHEHHON 3aBUCUMOCTH  JUIMHBI
CTOJOMKA JKMJIKOCTH B TEpMOMETpUYECKOM TpyOke OT
TEeMIIepaTyphl.

HaGnronenne w3MeHEHHMs] BHYTpPEHHEH DHEPruu Tela B
pe3ynbTare Teronepeaadn U padoThl BHEITHUX CHIIL.

UccnenoBanue sBieHHs] TEMI0OOMEHA MPU CMEIIMBAaHUU
XOJIOJTHOW U TOpsiYE€r BOJBI.

Ornpezenenne KOIM4ecTBa TEIJIOTHI, MOTYYE€HHOTO BOIOHN MPH
TEII000MEeHe C HarpeThIM METAJUTMYECKUM IIUITHHIPOM.

Onpenenenne yIeabHOM TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OrnpeneseHre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.




OHpeIICHCHI/Ie YﬂeHBHOﬁ TCIIJIOTHI IIJIABJICHUA JIbJA.

6.18 duznyueckue SBICHH B IPUPO/IE: TOBEPXHOCTHOE HATSKEHUE
Y KalWUISIPHBIC SBICHUS B MPHPOJEC, KPUCTAILIBI B MPHUPOJIE,
nznydyenne ColHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI;
o0pa3oBaHMe POCHI, TYMaHa, MHEsl, CHeTa.

6.19 Texauveckue YCTpOMCTBA: KaUISPBI, IpUMEPHI

HCIIOJIB30BAaHUS KPUCTAIIOB, KUAKOCTHBIM TEPMOMETP, NaTYUK
TEMIEPATypbl, TEPMOC, CUCTEMA  OTOIJICHUS  JIOMOB,
TUTPOMETpPBI, TICUXpPOMETp, MapoBas TypOWHa, JBUraTelb
BHYTPEHHEIO CTOPAHHS.

QJIEKTPUYECKHWE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onektpu3anus Tel. J[Ba poja 3JIeKTPHUECKHX 3apsiioB

7.2 B3aumopeiictBue  3apsokeHHBIX  Ten.  3akoH — KyisoHa
(3aBUCHMOCTh CWJIBI B3aMMOJEHCTBHS 3apsSUKEHHBIX TEN OT
BEJIMYMHBI 3aPSA0B M PACCTOSHUSI MEXKTy TeJIaMH)

7.3 Onekrpuueckoe rmnose. HanpsmkEHHOCTh 3IEKTPUUECKOTO
nosia. IlpuHOMO cynepno3unuy 3JIEKTPUYECKUX ToJeil (Ha
Ka4ueCTBEHHOM YPOBHE)

74 Hocutenun  snekTpuueckux  3apsiioB.  DJIEeMEHTapHbIN
anektpudyeckud 3apsna. Crtpoenue artoma. [lpoBomHuwKH U
JTUDIICKTPUKHU

7.5 3aK0oH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

7.6 DJeKTpUYeCKUun TOK. YcnoBus CYILIECTBOBaHUS
NEKTPUYECKOr0 TOKa. VICTOUHMKH OCTOSIHHOT'O TOKA

7.7 JleficTBUS DIIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XUMHUYECKOE,
MarHMTHOE). DJIEeKTPUUECKUN TOK B JKUJKOCTSIX U razax

7.8 Onektpuueckass uenb. Cuwina  Toka.  DIEKTpUUYECKOE
HampsHKeHHe

7.9 ComnpoTHBICHHE TPOBOJHUKA. YJIETBHOE COMPOTUBICHUE
BELIECTBA

7.10 3akon OMa 11 y4acTKa 1enu

7.11 [TocnenoBarensHOE u napajuieIbHOe COEIMHEHHUE
IIPOBOJHUKOB

7.12 PaboTa 1 MOIIHOCTb 3JEKTPUUECKOro TOKa. 3akoH Jxoyst —
Jlenna

7.13 DNeKTpUYecKue Uenu M MOTPeOUTENH DIEKTPUYECKOi
sHepruu B ObITy. KopoTkoe 3amblkaHue

7.14 [TocTossHHBIE MarHUTHL. B3auMopeicTBHE MOCTOSHHBIX
MarHiTOB

7.15 MarnuTtHoe nosnie. MarautHoe nosjie 3eMJid U €ro 3HauyeHue
JUIS S)KU3HU Ha 3eMIiie

7.16 OmneiT Opcrena. MarHuTHOE IOJIE DJIEKTPUYECKOTO TOKA.
[IpuMeHEHNE AIEKTPOMAarHuTOB B TEXHUKE

7.17 JlelicTBME MAarHUTHOrO TMOJISI HAa MPOBOJHUK C TOKOM.
OnexTpoABUrarenb  IMOCTOSHHOIO  Toka. Mcnosb3oBaHue
JJEKTPOJBUIATENEe B TEXHUYECKHX YCTPOWCTBAX MW Ha
TPaHCIIOPTE

7.18 Oneitel Papanes. fIBineHUE 3I€KTPOMAarHUTHOW WHIYKIWU.

[IpaBuno Jlenna




7.19

OnekrporeHepatop. CrnocoObl MOMYYSHHS] JIEKTPUYCCKON
SHEPruU. DIIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

[TpakTuueckue paboOThI:

OnbITE 10 HAOIIOJECHUIO SJICKTPHU3AIMH TeJl MHIYKIUEH U
IIPU CONPUKOCHOBEHHH.

UccnenoBanue  [€WCTBHUS  BJIEKTPUYECKOIO  IOJISL  HA
MIPOBOJIHUKU U JAUDJICKTPUKHU.

COopka ¥ TmTpoBepka pabOTHl DIIEKTPUYECKOW  IEMU
IIOCTOSIHHOTO TOKa.

N3mepeHne u peryampoBaHUe CUIIbI TOKA.

N3mepenne u peryanpoBaHue HapsHKEHUS.

UccrenoBanue 3aBUCMMOCTH CHUJIBI TOKA, HWAYIIETO 4YEPE3
pPE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOpPAa U HANPSHKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTUBJICHHUS] MPOBOJHMKA OT €ro JUIMHBIL, IUIOUIAA1
MONEPEYHOI0 CEYEHUsI U MaTepuana.

[IpoBepka  mpaBuia  CIOXKEHUS  HANpPSHKEHUHW — MpH
MOCJIEIOBATEIbHOM COEIMHEHUHU ABYX pe3ucTtopoB. IIpoBepka
npaBwjia sl CUJIbl TOKa MpU MAPAIIEITBHOM COCIUHEHUU
pesuctopoB. Omnpenenenue pabOThl SIEKTPUUYECKOTO TOKa,
uaymero  depe3  pesucrop.  OmnpeneneHue  MOITHOCTH
3JEKTPUYECKOTO  TOKa,  BBIACIAEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, HUAYIIETO Yepe3
JaMIIOYKy, OT HampsbkeHus Ha Hed. Omnpenenenue KIT
HarpeBarens. lccnenqoBaHWe MarHUTHOTO —B3aMMOJEHCTBUS
MOCTOSIHHBIX ~ MarHuTOB.  M3yyeHue MarHuTHOTO  IOJIA
MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUH W DPa3JCIICHHM.
HccnenoBanue AeiCTBUSA DIEKTPUUECKOTO TOKA HA MarHUTHYIO
ctpenky. OTBITBI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHIIBI
B3aUMOJICICTBUS KAaTyIIKA C TOKOM U MarHuTa OT CHJIbI TOKa U
HanpaBJI€HUs TOKA B Karymke. 3yyeHue neicTBUsI MArHUTHOTO
MOJIsl Ha MPOBOJHMK C TOKOM. KOHCTpyHpoBaHHE U H3y4YEHHE
paboTsl BIIEKTPOABUTATENS. H3mepenne KII
3JEKTPOJIBUTATENbHON yCTAHOBKU. OMBITHI MO HUCCIEIOBAHUIO
SIBJICHUSI ~ DJICKTPOMAarHUTHOM  WMHIAYKIMU:  HCCIIEIOBAHUE
WM3MEHEHUH 3HAUEHHUs U HaNpaBJIEHUs HHAYKIHOHHOTO TOKa

7.21

dusndeckue ABICHUS B IprUpPOAC: IJICKTPUICCKUC ABJICHHA B
aTMocepe, PNMEeKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE
none 3emid, Jpeid TMOTICOB, POJIb MAarHUTHOTO TOJS JJIS
KU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE

7.22

TexHudeckue  yCTpOMCTBA:  JJIEKTPOCKON,  aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIEKTPUYECKOM DHEPIUH,

JIEKTPOOCBETUTEIILHBIE puoopsI, HarpeBaTeJbHbIE
AJIEKTPOIIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpelI0XpaHuTeNH, AIIEKTPOMAarHur, AJIEKTPOJIBUTaTEINb

IIOCTOAHHOI'O TOK4, TCHCPATOP IMOCTOSAHHOI'O TOKA




9 KVIACC

Kon
paszena Kox snemenTa [IpoBepsiembIe 27IEMEHTHI COJEPIKAHMS
MEXAHWYECKUE SIBJIEHM I
81 M?xaHqucxoe JnBwxeHue. MarepuanbHas Touka. Cucrema
oTcuéTa
8.2 OTHOCHTEIHLHOCTh MEXAHHYECKOI'O IBHUKCHUS
8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBUKCHHE
84 HepaBHoMepHOe mnpsMmonuHeliHOe aBwkeHue. CpemHss u
MT'HOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBUKCHHUH
85 Yckopenue. PaBHOYCKOpEHHOE NPSAMOJIMHENHOE ABUKECHUE
8.6 Csoboanoe nagenue. OneITel [anmies
PaBHOMepHOE aBmxkeHMe 1o OKpyxkHOCTH. [lepuon u vacrora
8.7 oOparieHusl. JIunetinas u yTJoBas CKOPOCTH.
LleHTpOCTpEeMHUTETHHOE YCKOPCHHE
8.8 [Teperit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertunii 3akon HeroToHa
8.11 [IpuHUMI Cynepno3UIUU CUII
8.12 Cuua ynpyroctu. 3akoH ['yka
8 813 Cuna TpeHHs: CUJIa TPEHHS CKOJIbKEHUS, CUJIa TPEHUS TMOKOs,
JPYTHE BUJIBI TPCHHUSI
814 Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TSATOTEHUS. Y CKOpEHUE
CBOOOIHOTO TaICHUS
815 Jsuxenne tuianer Bokpyr Comunma. IlepBas kocmuueckas
cKopocTb. HeBecoMOCTh 1 meperpy3ku
8.16 PaBHOBecue marepualibHOI TOUKU. AOCOJIFOTHO TBEPOE TEIIO
817 PaBHOBecue TBEPAOro Tena ¢ 3aKpEIUIEHHOW OCBHO BpallEHUS.
MowmeHnT cuisl. LeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne ummynsca. IMmyibe cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 €aKTHBHOE JIBIDKEHUE
8.21 Mexanudeckas paboTa 1 MOIITHOCTh
827 Pabora cun TspkecTH, ynpyroct, TpeHus. CBsi3b dHEPTUU U
paboThI
.23 [ToTeHnuanpHas YHEPTHsl Tela, MOJHATOTO HAaJl MOBEPXHOCTHIO
3emin
8.24 [ToTeHumManbHasi SHEPTUs CKATOU MPYKUHBI




8.25

Kunernueckas sneprusi. TeopemMa 0 KHHETHYECKON SHEPTUU

8.26

3aKoH COXpPaHCHUMA MEXaHUYEeCKOM OHEPIun

8.27

[IpakTHyeckue pabOTHIL:

OnpeneneHne CpeaHEH CKOPOCTH CKOJBXKEHUsS Opycka WiH
IBIWKCHUS LIapHKa 110 HAKJIOHHOW IutockocTu. OmpeneneHue
YCKOPEHUs TeJla IIPU PABHOYCKOPEHHOM JIBHKEHUH 110 HAKJIOHHOU
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYyTH OT BpPEMEHH NpHU
PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HadyaJIbHOH CKOPOCTH.

[TpoBepka TUIIOTE3BI: €CIHM MPU PABHOYCKOPEHHOM JIBHKCHUU
0e3 HayaJbHOM CKOPOCTH ITyTH OTHOCSTCS KakK psJ HEUETHBIX
YHCeN, TO COOTBETCTBYIOIIUE MMPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCMOCTH CHIIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI
HOopManibHOTO naBieHus. Ompenenenue koddduuueHta TpeHus
ckonbxkeHus. Onpenenenue xECTKOCTU NpykuHbl. OnpeneneHue
paboTBl CWIJIBI TPEHUS NpPU PABHOMEPHOM JBIDKEHHH Tela II0
TOpPU30HTAIBHONW MOBepXHOCTU. OmnpezaeneHue padOThl CHIIBI
YIPYTOCTH MPHU MOABEME TPY3a C UCTIOIH30BAHUEM HETIOABIKHOTO
U TIOJIBUYKHOTO OJIOKOB

8.28

®duznyeckue SBICHUS B Inpupoac: IIPUJIMBbI KW OTJIMBEI,
JABMOKCHHUC IIJIAHCT ConneyHon CHUCTCMbI, PCAKTUBHOC ABHKXCHUC
JKUBBIX OPIraHU3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CINAOMCTpP, AATUYHUKH II0JIOKCHHA,
pacCToAHNA U YCKOPCHUSA, PAKCThI

MEXAHUNYEC

KHME KOJIEFAHUMA 1 BOJIHBI

9.1

KonebGarenbHoe  nBuxkeHue. (OCHOBHBIE  XapaKTEPUCTUKH
KoJie0aHM: Iepuo/I, YacTOTa, aMILJIUTYAA

9.2

MaremMaTtnyeckuii M NpyKUHHBIM MasTHUKH. [IpeBpamienue
SHEPIuu Npu KojaeOaTeIbHOM JABHKEHUH

9.3

38.TYX3.IOH_[I/Ie KoJIeOaHMSI. BLIHY)KI[GHHLIC koJiebanus. PesoHanc

9.4

Mexannueckue BosIHBI. (CBOMCTBA MEXAaHUYECKUX  BOJH.
[IpononbHbIE U HIONIEpEeYHBIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacmpocTpaHeHus. MexaHudeckue BOJHBI B TBEPAOM TelE,
CEHMCMUYECKHE BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3BYyKa

9.6

Wn¢pa3Byk u yapTpa3Byk

9.7

[TpakTiueckue paboThI:

Onpenenenue 4acTOTBI u nepuozaa KoseOaHuit
MaTeMaTHYeCKOro MasiTHUKA.

OmnpezneneHnre 4yacToThl U TMepHOAa KoJeOaHUIl NpPYKUHHOTO
MasTHHKA

Hccnenosanue 3aBUCHUMOCTH nepuoaa KosebaHuit
MOJIBEILIEHHOT0 K HHUTHU Tpy3a OT JUIMHBI HUTH. MccnenoBanue
3aBUCHMOCTH TIEpUOAa KOJeOaHWW MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a. [IpoBepka He3aBUCHMOCTH Tepuojia KoJieOaHUM
rpy3a, MOJABELIEHHOTO K HUTH, OT MAaccChl I'py3a M KECTKOCTHU
npyuHbl. 3MepeHue yckopeHus cCBOOOAHOIO NaIeHUs




9.8

dusuyeckne SBJIEHUS B MNPUPOAE: BOCHPUITHE 3BYKOB
YKUBOTHBIMU, 3€MJIETPSICEHUE, CECMHYECKUE BOJIHBI, IlYHAMH, 3XO

9.9

Texnuueckue YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BaHUE
yJIbTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE Y SJIEKTPOMAI'HUTHBIE BOJIHbBI

BJ'ICKTpOMaFHI/ITHOG I10JIC. :‘)J'ICKTpOMaFHI/ITHI)Ie BOJIHBI.

10.1 .
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 37eKTPOMarHUTHBIX BOJIH
103 DneKTpoMarHuTHas npupojia ceera. CKopocTs cBeTa. BoiHoBbIE
' CBOICTBA CBETA
10 [TpakTuyeckue pabOTHI:
104 W3ydyeHue CBOWCTB DJEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOUITLHOTO TeIe(oHa
105 dwusndeckue SBICHUS B MPHPOJC: OMOJIOTHYECKOE JEHCTBUE
' BUJIUMOT0, YIbTPaHOIETOBOIO U PEHTI€HOBCKOTO U3ITyUeHUI
106 TexHuyeckue yCTpoiCTBa: UCIOJIb30BAHUE DJIEKTPOMArHUTHBIX
' BOJIH JIJI1 COTOBOM CBSI3U
CBETOBBGBIE SBJIEHUA
111 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 [IpsAMoJIMHENHOE PaCIPOCTPAHEHUE CBETA
11.3 OTtpaxenue ceta. [mockoe 3epkano. 3aKoH OTpaKEHUs CBETa
114 [Ipenomnenue cBera. 3akoH mperoMieHus cBera. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop tyden B JIMH3€
11.6 Onrtuueckas cuctema ¢oToanmapara, MUKpPOCKOIIA U TEJIECKOoma
117 ['maz  kak  onTuyeckas  cucrema.  biaum3opykoctb U
) JaJIbHO30PKOCTh
118 Pasnoxxenune Oemoro cmBeta B cmekTp. OmbiTel HploTOHA.
' CrnoxeHue CeKTpaIbHBIX I[BETOB. Jlucnepcust cBeTa
11 [TpakTrueckue paboThI:
HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHUS CBETOBOTO JIyda
OT yTJIa MaJIeHuUs.
H3ydyeHne xapakTepUCTUK U300paKeHUs MpeIMeTa B MIOCKOM
3epKaje.
HccnenoBaHue 3aBUCHUMOCTH yTIJla TMPEIOMIICHHUS CBETOBOTO
11.9 Jy4a OT yIJia MMaJIeHHs Ha TPAaHULE «BO3AYX — CTEKIIO».
[Tomydenue n300pakeHnii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenne (GOKYCHOTO PACCTOSIHUSI U ONTUYECKOW CHITBI
coOuparoIe JTMH3HI.
OMBITHI 11O Pa3I0KEHUIO OETIOTO CBETa B CIIEKTD.
OMBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB MIPH UX HAOTIOICHUH
yepe3 LIBETOBbIE (DUITBTPHI
dwusndeckue sBICHUS B npupoje: 3arMenus ComHia u JIyHBI,
11.10 [[BeTa TeJ, ONTHYECKHWEe SBIEHUS B aTMmochepe (uBer HeOa,

pedpakius, paxyra, MUPax)




TexHu4ecKkne YCTpPOWMCTBA: OYKH, MEpPUCKOI, ¢oToammapar,

1111
ONITUYECKUE CBETOBOIbI
KBAHTOBBIE SBJIEHUA
12.1 OmnbiTel Pesepdopna u mnanerapnass Monenb aroma. Mojenb
' atoma bopa
122 Hcnyckanue W MOIJIOUIEHWE cBeTa aroMoM. KBaHTHI.
' JIuneiuaTpie COEKTPbI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- U ramma-u3nydeHus
124 Crpoenne aroMHOT0 siipa. HykiioHHasi MOJIeIb aTOMHOTO SIJIpa.
' N3otonbl
125 PagnoaxtuBHbIe peBpaiuenus. [lepuon momypacnasa aTOMHBIX
) sep
126 SnepHble peaknuM. 3aKOHBl COXpPAaHEHHs 3apsiioBOIO U
) MacCOBOI'0 YHUCE
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12 128 Peakiuu cuntesa u nenenus siaep. Microunuku sneprun ComHia
) U 3BE3[
129 SnepHas sHepreTHka. JleicTBUE paluOaKTUBHBIX U3JTyUeHHIA Ha
' JKUBBIC OpraHU3MBbI
[IpakTuyeckune paboOTHI:
HaOnroneHue CrjIonHbIX ¥ JMHEHYAThIX CIIEKTPOB U3ITYUYCHUS.
12.10 HccnenoBanue TPEKOB: WM3MEPEHHE OSHEPrUU YaCTHIIBI 10
TOpMO3HOMY TIyTH (TI0 (hoTOrpadusim).
W3mepenue paanoakTuBHOTO hoHa
Puznueckue SIBJICHUSA B IIpUpOAE: €CTECTBEHHBIN
1211 panuOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJuOAKTHBHOE
' W3Iy4eHHEe TPUPOJHBIX MUHEPAIOB, JCHCTBHE PaJIMOAKTHBHBIX
U3ITyYeHUI Ha OpraHM3M YeJOoBeKa
12.12 TexHu4eckue yCTpOMCTBA: CHEKTPOCKON, WHAWBUAYAJIbHBIN

JA03UMETpP, KaME€pa Bunscona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHWS OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O
OBPA30OBAHUA

Kon
MPOBEPSIEMOT0
TpeboBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

[Nonumanue ponu pu3uku B Hay4yHOW KapTHHE MHUPA; CPOPMHPOBAHHOCTH
0a30BbIX MPEICTABICHUNA O 3aKOHOMEPHOM CBSI3U M II03HABa€MOCTH SIBIEHUH
OPUPOIBI, O POJH SKCHEPUMEHTa B (PHU3HKE, O CHUCTEMOOOpa3yromiell poiu
(GU3UKHU B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM, 00 IBOJIIOLIMH
¢u3nUecKuX 3HAHWHA U UX POJIM B LIEJTOCTHOH €CTECTBEHHOHAYYHOH KapTHUHE
MHUpa, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSCHEHHUE IPOLECCOB OKPYXAIOIIEr0 MHpa, Pa3BUTHE TEXHUKU U
TEXHOJIOT U

3HaHUA O BHJAX MaTepuM (BELIECTBO M IOJIE), O JABWKEHMH KakK Crocode
CYLIECTBOBaHMUsI MaTepuu, OO0 aTOMHO-MOJIEKYJIIPHOM TEOpUM CTPOEHUs
BEIECTBA, O (hU3MUYECKON CYIIHOCTH SBJIEHUH NpUPOAbl (MEXaHWYECKHX,
TEIUIOBBIX, AMEKTPOMArHUTHHIX U KBAaHTOBBIX); YMEHUE Pa3INyaTh SBJICHUS 110
OIKCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
JMaHHOe (PU3NYECKOe SBICHUE; YMEHUE PACIIO3HABATDH MPOSIBIICHHE H3yYSHHBIX
(Gu3nUecKux SBIEHUI B OKpY’KAlOIIEM MHUpE, BBIJIENAS HUX CYIIECTBEHHbIE
CBOICTBa (IIPU3HAKU)

BnaneHHe OCHOBaMH IIOHSTHITHOTO arrmapara U CHMBOJIMYCCKOT'O s3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BAHUC HUX IJId PCHICHUSA y‘{e6HBIX 3ala4; YMCHHC
XapaKTCPU30BaATh CBOMCTBaA TCI, (1)I/I3I/I‘~IGCKI/I€ SABJICHUA U NPOUCCCHI, UCITOJIB3Y
q)yHI[aMeHTaJ'ILHBIe 1 OMITUPUYICCKHUEC 3aKOHBI

VYMeHnue OmHuCHIBaTh HN3YYCHHBIC CBOMCTBA TEI H (1)M3H‘ICCKI/IG SIBJICHUS,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IC BCJINYHHBI

Brnagenrne ocHoBaMH METOJOB HAYYHOTO MO3HAHUS C YU4ETOM COONIOICHUS
npaBuiI 6€30macHOro Tpyaa: HabMtoieHne (PU3NUECKUX SBJICHUM:

YMEHHE CaMOCTOATEIbHO COOHMpATh HSKCIEPHUMEHTAIBHYI0 YCTaHOBKY U3
JaHHOTO Habopa 000py/IOBaHUS MO WHCTPYKIIMH, OMUCHIBATH XOJ OMBITA U
3aMKCHIBATh €T0 Pe3yIbTaThl, HOPMYITHPOBATH BHIBOIBL;

MIPOBCACHUC TMPAMBIX W KOCBCHHBIX H3M€p€HHI>i (1)I/131/I‘~IGCKI/IX BCIIMYHNH:
yMEHHE IUTAHUPOBATH U3MEepeHus, CaMOCTOSITETTLHO cobuparb
OKCIICPUMCHTAJIBHYIO YCTAHOBKY 110 HWHCTPYKIHH, BBIYHUCIIATH 3HAYCHUC
BEJIMYMHBI U aHAJIM3WPOBATH MONYYCHHBIE PE3yNbTAaThl C yU4ETOM 3aTaHHOU
MOTPEITHOCTH PE3YJIbTATOB H3MEPEHUI;

MpOBEJICHUE HECJIOKHBIX AKCIIEPUMEHTATBHBIX HCCJICIOBAHMIA;
CaMOCTOSITENIbHO COOMpPATh SKCIEPUMEHTAIBHYI0 YCTaHOBKY M IPOBOAMTH
UCCIICIOBAaHNE TI0 HMHCTPYKIUHU, TPEJICTABISITh MOTyYeHHBIC 3aBUCUMOCTU
¢bu3nYeCKnX BEIUYMH B BUJE TaOMUI U IpadUKOB, YUUTHIBATh MOIPEUIHOCTH,
JIeNIaTh BBIBOJIBI 110 pe3yIbTaTaM MCCIIETOBAHUS

[Tonnmanue XapakTepHBIX CBONCTB (hM3MUECKUX MoOJeJel (MarepuaibHas
TOYKa, Aa0COJIOTHO TBEPAOE TEJIO, MOJEIN CTPOCHMs Ta30B, XKUIKOCTEH W




TBEPABIX TeJl, JIaHeTapHas MOJIeb aTOMa, HYKJIOHHAsi MOJIeIb @aTOMHOTO sI/Ipa)
¥ YMEHHE IPUMEHSTh UX Il OOBSICHEHUS (PU3HMUECKUX TPOIIECCOB

YMeHne o0bSACHATh (PU3UUECKUE MTPOLECCHI U CBOWCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CUTyallul MPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa, B YaCTHOCTH,
BBISBIISITH IPUYMHHO-CJIC/ICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHUE C OTIOPO Ha
U3yYeHHblE CBOHCTBA  (IM3MYECKUX  SIBJIEHUHM, (U3MYECKHE  3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJEIIU

VYMmenue pemate pacu€THble 3a1aun (Ha 06a3e 2 — 3 ypaBHEHUM), UCIIOJIb3Ys
3aKOHBI M ()OPMyJIbl, CBs3bIBAIOLIME (U3NYECKHUE BEJIUYMHBI, B YaCTHOCTH,
3aIlIMCBIBAThL KPATKOC YCJIOBHUC 3aJdadd, BBIABJIATH HCAOCTAIOIINEC JAHHBIC,
BbIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE /TS €€ PELIeHUs, UCII0Ib30BATh
CIIpaBOYHBIC JaHHBIC, IMPOBOAWUTH paC‘-IéTBI U OLOCHUBATH PCAIMCTUYHOCTDH
IOJYYEHHOT0 3HAayeHHUs (U3NYECKOM BEJIUYMHBI, YMEHHUE OIpEACIATh
pa3sMepHOCTh (PU3NUECKON BETMYMHBI, TOJTyUYCHHOH MPH PeIICHUH 3aaui

YMeHHe XapakTepu30BaTh IIPUHIMIIBI IEUCTBUSA TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcCle OBITOBBIX HPUOOPOB, M TPOMBIIUIEHHBIX TEXHOJIOIMYECKHX
IPOIIECCOB 10 UX OMHCAHHUIO, MCIONB3Yysl 3HAHMUS O CBOMCTBAX (DU3NYECKUX
SBJICHUN U HEOOXOoauMble (hU3MUYECKUE 3aKOHOMEPHOCTH

10

YMeHue UCrosib30BaTh 3HAHUSA O (DU3MYECKUX SBICHMUAX B IOBCEIHEBHOM
XKU3HU JUIsi oOecnedyeHuss O€30macHOCTH IpH OOpallleHuHd ¢ OBITOBBIMU
npubopaMy M TEXHHYECKUMH YCTPOHCTBaMH, COXpPaHEHHUs 3]I0pOBbs H
COOJNIIOJIEHHSI HOPM DKOJIOTMYECKOIO IOBEICHMS B OKpY’KAaIOLIEH Cpene;
IOHUMaHHe HEOOXOIMMOCTH IPUMEHEHMSI JOCTHKEHUH (PU3UKU U TEXHOJIOT Uil
JUISL pallMOHAJILHOTO MIPUPOI0NOIB30BaHUS

11

OnbIT mOMCKa, TMpeoOpa3oBaHMs W MPEACTAaBICHHUS HHPOPMALUU
¢u3nueckoro - coxepkaHus ¢ HUCIOJb30BaHUEM  HMH(pOPMAIMOHHO-
KOMMYHHMKATHUBHBIX  TEXHOJOTUH; YMEHHE OLEHUBaTh JIOCTOBEPHOCTH
NOJYYeHHOM MH(POPMAaLIMK HA OCHOBE UMEIOIINXCS 3HAHUN U TOMOJTHUTEIBHBIX
MCTOYHUKOB; YMEHHME HCIOJIb30BATh IPH BBINOJIHEHUU Y4YEOHBIX 3aJaHuil
HAYYHO-TIONYJISIPHYIO JIUTEPaTypy (HU3NYECKOTO COJIEp)KaHMs, CIIPaBOYHBIE
MaTepuaibl, pecypcbl cetd WHTepHer; BiajeHue O0a30BbBIMM HaBBIKAMU
npeoOpa3oBaHusi MHPOPMALUU U3 OJHOW 3HAKOBOM CHUCTEMBI B JpYTYIO;
YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIIEHUS HA OCHOBE
UH(POPMALIUU U3 HECKOJIBKMX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COIEP/KAHUA,
INPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kox IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexannyeckoe — ABuwkeHue.  MarepuasbHas ~— TOYKA. Cucrema  orcuéra.
' OTHOCUTENBHOCTD JIBUKEHHUS
PaBHOMepHOe U HepaBHOMepHoe aBwkeHue. Cpeanss ckopocTs. Popmyna ans
1.2 | Beruncienus cpeaneit ckopoctu: V = S/t

PaBHOMEpHOE mNpsAMOJMHENWHOE MABIKEHHE. 3aBUCUMOCTh KOOPIHMHATHI Tela OT

BPEMEHU B CIIyyae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKECHU:
1.3 x(1)=x,+vt

I'padukn 3aBUCHMOCTH OT BpEMEHHM /IS TPOCKIHWU CKOPOCTH, TPOCKIINU
nepeMeIleHus], IyTH, KOOPJUHATHI IPY PABHOMEPHOM MPSAMOIUHEHHOM JBHKEHUH

3aBUCUMOCTh KOOpPJMHATBl Tejla OT BPEMEHW B CiIydae pPaBHOYCKOPEHHOI'O
MPSIMOJINHEHHOTO JIBUKCHUSI:

2
S;[{f} = 1':|;|: *f_".?x * ?
ran
DopMyibl UTsl TPOEKLIUU EpeMEIeH s, TPOSKLUU CKOPOCTH U MPOEKLUU YCKOPEHUS
IIPHU PABHOYCKOPEHHOM MPSMOJIMHEHHOM JBIKECHHH:
2 r
14 s A=ty -l —,
w(=n, +a. i
&, {f)=cmst
; 3
vy -yt =daE,

I'paduky 3aBUCUMOCTH OT BPEMEHH JUIsl MPOEKLUHN YCKOPEHHsI, TPOEKIIMH CKOPOCTH,
MPOEKIIUHN TEePEMENICHUs, KOOPJMHATHI TPH PABHOYCKOPEHHOM MPSIMOJIMHEIHHOM
JBYKEHUH

CBobonHoe maneHue. PopMyInbl, ONUCHIBAIONIME CBOOOJHOE MAaJeHHE Tela II0

15 | BepTHKAMH (IBMKEHHE TeJa BHMU3 WJIM BBEPX OTHOCHUTEIFHO TTOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHH JISi MIPOEKIMH YCKOPEHHs, MPOEKLUU CKOPOCTH U
KOOPAWHATHI IIPU CBOOOIHOM IaJCHUU Teja MO0 BEPTHKAIN

CKOpOCTh paBHOMEPHOTO JABIKEHHS TeJIa M0 OKpYKHOCTH. HampaBnenne ckopocTu.

@dopmyna Ay BBIYUCIEHHUS CKOPOCTH Yepe3 paauyc OKPY)KHOCTH U TIepUO]
oOparieHus:

1.6 b= 2nR
T
LentpocTpemMutensHoe  yckopeHue.  HampaBieHue — HEHTPOCTPEMHUTEIHHOIO

yckopeHusi. Dopmyiia JiJisl BBIYUCICHHS YCKOPEHUS:
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Macca. ITnotHocTs BemecTBa. @opmyJia sl BBIYUCICHUS TNIOTHOCTH:
_m
V

1.8

Cuna — BektopHas pusndeckas BenuunHa. CIoKeHUE CHIT

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTL BCKTOpa YCKOPCHUS TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHleﬁ Ha TCJI0

111

Bzaumopericteue Ten. Tperuit 3akoH HproToHa:

Fyy=-F,

112

TpeHHe IIOKOA W TPCHUC CKOJILXKCHMHA. cDOpMy.]'IEI AJIs1 BBIYUCJIICHUA MOAYJISL CHJIbI
TPCHUA CKOJILKCHUSA:

FTP=].L-;"'-T

1.13

Jedopmarnus tena. Yrpyrue u Heynpyrue aeopmamnun. 3aKoH ynpyroi nedopMaiiu
(3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

m, -m,
F=¢g L1 _2

R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®opmyiia 1715 BBIYUCIECHUSI CUJIBI TSKECTH BOIM3HM MOBEpXHOCTH 3emnu: F = mg.
JiBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1
neperpy3Ku

1.15

Nmnynsc Tena — BekTopHas pu3nyeckas BEIUUMHA.
D=mo

Nmnynbe cuctemsl Ten. M3meHenne uMmiyiabca. IMImynnbe CUiibl

1.16

3aKkoH COXpPaHCHUSA UMITYyJIbCa JJIA 3aMKHYTOI\/'I CHCTEMBI TCII.
D=0+, Uy, =const

PeakTnBHOE OBIKEHIE

117

Mexanunueckas pabota. @opmyiia Asi BBIYUCICHHUS paOOThI CUIIBL:

A=Fscosc

Mexanndeckasi MOIITHOCTD:




n=4
I

1.18

Kunerndeckas n noreHuuanbHas sHeprus. @opmysia 171 BIYMCICHHUsS] KHHETUYECKON
JHEpPIruu:
2
TeopeMa o kuHeTH4eCcKoU s3Heprun. Gopmyiia i BBIYUCICHUS TOTCHIMAIBHON
SHEPIrUU TeJla, MOIHITOrO
HaJ 3eMIIEH:

E,=mgh

1.19

Mexanuyeckas dSHEeprus:
E=E;+E p
3aKOH COXpaHEHMsI MEXaHU4ECKOM sHeprun. Popmyiia 171 3aKOHA COXPaHEHUs

MEXaHMYECKOI 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
ITpeBpanieHre MEXaHUYECKON SHEPTUH ITPU HAJIMUNU CUJIBI TPEHUS.

1.20

ITpocThie MeXaHHU3MBI. «30JI0TOE MPABUI0» MEXaHUKH.
Peruar. Moment cwiter: M - FI.
VYcnoBre paBHOBECHS phlyara:

M +M, +..=0
[ToaBU>XHBIN ¥ HEMMOABWKHBIIA OJIOKH. KITJ MIPOCTHIX MEXaHN3MOB,
n= Aﬂmma
Aﬂrpaqem.v{

121

JlaBnenue TBEPAOrO TENA.
®opMya 11 BEIYMCIICHUS TABJICHUS TBEPIOTO Tena:
F
P= h
JlaBneHue raza. ATMocqepHoe AaBlICHHE.
I'mapocraTnyeckoe naBleHUE BHYTPU KUAKOCTH.
dopMyra 15 BBIYUCICHUS JABJICHNS BHYTPU KUIKOCTU:

P=pgh+p,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akoH Apxumena. @opmyJia sl ONPEAEIEHUS BBITAIKABAIOIIECH CUIIbI, IEUCTBYIOIIEH
Ha TeJIO0, MOTPYKEHHOE B )KUIAKOCTh WJIM Ta3:

Fa =pgV

YcnoBue naBanus Teia. [lmaBanue CYJ0OB 1 BO3AYXOILJIABAHUEC

1.24

Mexannueckue KonebaHus. AMIUTUTYAa, Iepuo] M dacTota Konebanuil. dopmyia,

1
V=T
CBSI3BIBAIONIAS YACTOTY U TIEPHO]T KOJICOAHMIA:




1.25

Marematuueckuii ¥ IOPYXKUHHBIM  MasTHUKM. lIpeBpaleHue oSHepruv IpHU
KoJ1e0aTeIbHOM JIBUKEHUU

1.26

3aryxaromue Kojaebanus. BeinyxaeHHbie kKonebanus. Pezonanc

1.27

MexaHuueckue BOJHBL. [IpooIbHbBIE U TOTIEpEUHbIC BOIHBI. J{JIMHA BOJTHBI U CKOPOCTh
pacnpocTpaHeHUs BOJIHBI:

h=v-T

1.28

3ByK. ' poMKOCTB 11 BBICOTa 3ByKa. OTpakeHHEe 3BYKOBOM BOJIHBI Ha TPAHHUIIE IBYX CPEI.
Wudpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenune cpeiHeil I0THOCTH BEIIECTBA; apXUMEI0BON CHIIBL; KECTKOCTH IPYKHUHBI;
KO3 pUIIMEeHTa TPEHUS CKOJBbKEHUs; paOOThI CHIIBI TPEHUS, CUIIBI YIPYTOCTH; CpEIHEH
CKOPOCTH JIBH)KEHHMsI OpyCKa IO HAaKJIOHHOM IUIOCKOCTH; YCKOpPEHHUs Opycka IpH
JBV>KEHUH 110 HAKIIOHHOM MJIOCKOCTH; YaCTOTHI U MIEPHOAA KOJIEOAHNH MaTeMaTu4eCKOro
MasTHUKA; 4aCTOTHl M NEepHOAa KOIeOaHUIl NMPYKMHHOTO MAasTHUKA; MOMEHTA CHIIBI,
JEWCTBYIOIIEr0 Ha phlyar; paboThl CHIIBI YIPYTrOCTH IMPH MOABEME Ipy3a C MOMOUIBIO
HETIO/IBUYKHOTO 0JI0Ka; pabOThl CHIIBI YHIPYTrOCTH NPH TOABEME Ipy3a C IMOMOIIBIO
IOJIBUKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOW CHIIBI OT 00BbEMa MOrpy>KEHHOM YacT Tena
Y OT TUIOTHOCTH KU JIKOCTH; HE3aBUCUMOCTH BHITAJIKHBAIOIIEH CHITBI OT MACCHI TEJIA; CHUIIBI
TPEHUs CKOJBKEHHUS OT CHJIBI HOPMAJIBbHOTO JIABJICHHUS M OT POJa MOBEPXHOCTH; CHIIBI
YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENECHU e(OpMAIUU MPYKUHBI; yCKOPEHUS
Opycka OT yIila HakJIOHa HaNpaBISIOIIEH; meproaa (4acTOThl) KOJEOAHUH HHUTSHOTO
MasiTHUKA OT JUTMHBI HUTH; TIEPHOAA KOJIeOaHUH MPY>KUHHOTO MasiTHUKA OT Macchl Tpy3a
1 JKECTKOCTHU TIPYKHUHBI; HCCIIECAOBAHNE HE3aBUCHMOCTH IEPUOJa KOJIeOAHUH HUTSIHOTO
MasiTHHKa OT Macchl rpy3a. [IpoBepka ycioBusl paBHOBECHS phlyara

1.30

Dusuueckue sA61eHUS 8 npupode: IPUMEPLI ABUXKXCHUA C pa3JIMYHbIMHU CKOPOCTSAMU B
’)KMBOI M HEKUBOH npupone, HeﬁCTBHC CUJIbI TPCHUA B MIPUPOJAC U TCXHUKE, ITPUIIUBLI U
OTJIUBBI, ABMIXKCHUC IIJIAHCT ConHeyHOH CUCTCMbI, PCAKTUBHOC ABHIXCHHUC IKHUBBIX
OpraHu3MoOB, pblYarud B TCJIC YCJIIOBCKA, BIUAHUC aTMOC(I)epHOFO JaBJICHHA Ha JKUBOH
OopraHuisM, ILJIaBaHUC pI)I6, BOCIIPpHUATUC 3BYKOB JKMBOTHBIMH, 3CMIICTPSACCHUC,
celicMUYeCcKue BOJIHBI, IYHAMH, 3XO

131

Texnuueckue ycmpoucmea: CHUJIOMETP, HaTYUKU TIOJOXKEHHUS, PACCTOSHUS M
YCKOPEHHS, TUHAMOMETP, TOAIIUITHAKA, PAKEThl, phIYar, IMOJABMKHBIA M HETIOABIKHBIN
OJIOKM, HAaKJIOHHAsI MJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIONIUECS COCY/IbI,
YCTPOICTBO BOJONPOBOJIA, THIPABINYECKUN MPECC, MAHOMETP, OapoMeTp, BBICOTOMED,
MOPIIIHEBOM HACOC, apEOMETP, IXOJIOT, UCIOIb30BAHUE YIbTPa3BYKa B OBITY M TEXHUKE

TEIUIOBBIE ABJIEHUA

21

OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUHM CTPOEHUS BEILECTBA.
Monenu TBEpIOTO, )KUJKOTO U ra3000pa3HOro cocTosiHui BemecTBa. Kpucranmnyeckue
1 amop(dHbIe Tena

2.2

JIBmxenue gactun BemiecTBa. CBsI3b CKOPOCTH JBMXKEHMsSI YacCTHIl C TEMIIEPAaTypoOu.
BpoyHnoBckoe nBuxkenue, nupdysus

2.3

CMayuBaHue U KalmUJUTSIPHBIC ABJICHU A

2.4

Temnopoe paciiipCHuC U C:KaTue

2.5

TeroBoe paBHOBECUE




BryTtpennss sueprus. Pabota u Teruionepeaada kak cnocoObl H3MEHEHHUS BHYTPEHHEH

2.6
SHEPrUU
2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3TyUYEHUE
HarpeBanue u oxnaxnaenue tei. KoaudecTBo TEIIOTHL. Y AelIbHAs TEIUIOEMKOCTD:
2.8 O=cm(t,—1,)
3aKOH COXpaHEeHHMsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHHUE TEIIOBOro OaaHca:
2.9 _
Q+0,+..=0
Hcnapenue n koHneHcauus. Mi3mMeHeHre BHyTpEHHEN SHEPTUU B MPOLECCE UCTTAPEHUs
2.10 | u xoHxeHcanmu. Kurenne >KuaKocTu. Y aenbHas TerioTa napooopasosanus: L = Q/m
211 BnaxxHocTs Bo3tyxa
[InaBnenue u kpucrammuzauusd. VI3MeHeHne BHYTPEHHEW SHEPIuu MpH IUIABICHUU U
KpUCTAJUIM3aLUU. Y eNIbHAas TEIUIOTa IIaBICHUS:
212
2=2
m
213 BuyTpeHHss 3Heprus cropaHus TOILUIMBA. Y IeibHAs TEIJIOTa CrOpaHus TOIUIMBA!
' g= Q/m
2.14 [Tpuanmns paboTs! TeroBbix apurarenei. KIT/I terutoBoro apurarens
Ipakxmuueckue pabomul
W3mepenre yaenbHOM TEMIOEMKOCTH METAUIMYECKOr0 UUIMHAPA; KOJUYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOW KOMHATHOW TeMIlepaTypsl (UKCHPOBAHHOH MacChl, B
515 | KOTOpYIO omyieH HarpeTbli LUJIMHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThiM
' LUWIMHIIPOM, TIOCJIE OMYCKAaHUS €ro B BOJY KOMHATHON TeMIEpaTypbl; OTHOCUTEIbHOU
BJIQ)KHOCTH BO3]lyXa; YJENbHON TEILIOTHI IUIABICHMS Jbaa. MccnenoBanne m3aMeHeHUs
TEMIIEPATypbl BOJbI IPU PA3INYHBIX YCIOBUSX; SBJICHUS TEMJI000MEHA IPU CMEILINBAHUN
XOJIOJHOW U TOpsiYell BOJBI; POLIECCA UCTIAPEHHUS
Qu3suueckue s61eHUs 6 npupode. TTIOBEPXHOCTHOE HATSIKEHHE U KaTUJUISIPHBIC SIBICHUS
2.16 | B mpupoze, KpUCTAILIBHI B IpUpoe, m3nyueHne ConHIa, 3aMep3aHne BOJI0EMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEesl, CHera
Texnuyeckue ycmpoticméa. KanWUISPbl, MPUMEPbl HCIOJIb30BAHUS KPUCTAIJIOB,
2.17 | KUIKOCTHBIM TEpMOMETp, JAaTUYUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBas TypOMHA, IBUTATEIh BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnekTpu3anus Tein. J[Ba BUga 3JMeKTPUUECKHUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Ten. 3akoH Kyrnona
3.3 3aKOH COXpaHECHHsI YJICKTPHUIECKOTO 3apsiia
34 Onektpuueckoe mnone. Hanpspk€HHOCTh — anekTpuyeckoro  mons.  [IpuHnun
' CYNEPIO3ULINH IEKTPUUECKUX 10JIEN (HAa KAUECTBEHHOM YPOBHE)
35 Hocurenn onextpuueckux 3apsagoB. JlelWicTBHE  3JIEKTPUYECKOrO IO HA
' aneKkTpuyeckue 3apsiabl. [IpOBOTHUKY U AUAIEKTPUKHI
36 [TocTostHHbIN anekTpudeckuit ToK. JledicTBUsl snekTpuueckoro Toka. Cuiia ToOKa.

Hamnpsixenne.




I =g/t,U=Aq

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC SJICKTPHUYCCKOE COIIPOTHUBIICHUC!

3.7
R= pl/S
3.8 3akon Oma s yyactka snekrpuyeckon nenu: | = U/R
[TocnenoBarenpHOE cOeNMHEHHE TPOBOTHUKOB:
=4, U=U,+0, R=K + K&,
39 [TapannensHo€ cOeAMHEHUE TPOBOHUKOB PABHOT'O COIIPOTHBIICHUS:
U, =U,:I=1I+1I;: R=§_
CMernIanHbie COAMHEHUS POBOAHUKOB
3.10 Pabora u momrHOCTh AnmekTpudeckoro Toka. A = Ult, P = Ul
3akon J[>xoynsa — Jlenia:
311 2
O=I"-R-t
312 OmnbIT Dpcrena. MarHuTHOE 1OJIE MPSMOTO MPOBOJAHUKA C TOKOM. JINHUM MarHUTHON
’ WHIYKIHAU
3.13 MarHuTHOE 1oJIe IOCTOSIHHOTO MarHuTa. B3anMoeiicTBie MOCTOSSHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOIO IOJIsI HA IPOBOAHUK C TOKOM
3.15 Oneitel Gapanes. SABnenue snekTrpoMarHuTHON MHAYKUuU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
M3MepeHue 31eKTpUUeCcKOro CONMPOTUBIEHUS PE3UCTOPA; MOILIIHOCTH 3JIEKTPUYECKOTIO
TOKa; pabOTHI JEKTPUIECKOTO TOKA.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJAHUKE (PE3UCTOPHI,
3.16 | nammouka), OT HANPsHKCHUsI HA KOHIAX MPOBOIHUKA; 3aBHCUMOCTH COIPOTHBIICHUS OT
JUTMHBI IPOBOJJHHKA, TUIOIIAAN €T0 MONEePEUYHOro CEYEeHUs U yIeIbHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuiIa s DJIEKTPHUECKOTO HAIMPSDKEHHS] TPU  MOCIEI0BATEILHOM
COEMHEHUH IPOBOTHUKOB; MPABUIIA ISl CUJIBI 3JIEKTPUYECKOT0 TOKA MPU NMapauieIbHOM
COEIMHEHUH NPOBOHUKOB (PE3UCTOPHI U JTaMIIOUKA)
Qusuueckue sAeleHUss 6 nNpupode: DIEKTPUUYECKHE SBICHHA B arMocdepe,
3.17 | 57eKTpUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE Mosie 3eMiH, Apeid MOIH0COB, POJib
MarHUTHOTO TIOJIS JUTS )KU3HM Ha 3emIie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: dIEKTPOCKOII, aMIIEpMETpP, BOIBTMETp, PEOCTAT, CUETINK
318 JIEKTPUUECKOW  DHEPIUH,  IJIEKTPOOCBETUTENbHBIE  NPUOOPHI,  HarpeBaTeIbHbIE
' AIEKTPONPUOOpPHl  (IPUMEPHI), DJIEKTPUUECKUE TMPEAOXPAHUTENIH, DIECKTPOMATrHHT,
AJIEKTPOBUraTeNb MOCTOSHHOIO TOKA, T€HEPaTOp MOCTOSIHHOTO TOKa
3.19 DnexTpoMarHuTHBIC BOJHBI. [1IKana 3JeKTpOMarHUTHRIX BOJH
3.20 JlyaeBas Mmojienb cBeta. [IpsIMOTMHEHHOE paclipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETa
3.23 Hucniepcust cBera
324 JInnza. Xon nyueit B muH3e. DOKyCcHOE paccTosiHuE JUH3bL. ONTHYecKas cuia JIMH3BI:
' D=1F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHYECKUe MPHUOOPHI
3.26 IIpakxmuueckue pabomoi




N3mepenrne ONTHYECKOW CHIIBI COOMpArOIIeH JMH3BI; (OKYCHOTO PacCTOSTHUS
coOuparole TMH3HI (TI0 CBOMCTBY paBEHCTBA Pa3MEPOB MPeIMeTa U U300paKeHMs, KOTa
IIpeIMET PacIoyioKeH B IBOMHOM (hOKyce), oKa3aTelis MPeIOMIICHUs CTeKIIa.

HccnenoBanue cBoWcTBa M300paKEHUS, MOITYYCHHOTO C TIOMOIIBIO COOMparomeit
JIUH3bI; U3MEHEHHs (POKYCHOTO PacCTOSHUS IBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTIJIa
MPEJIOMJICHUS CBETOBOIO JIy4ya OT YIJIa MaJICHUsI Ha TPAHUIIE «BO3AYX — CTEKJIO»

Dusuueckue 161eHUs 8 npupO()e: 3aTMCHU A COJIHI_Ia u .HyHBI, OBCTa TCJ, OIITUYCCKUC

3.27
sIBJICHUS B aTMocdepe (LBeT Heba, pedpakiius, paayra, MUPaXK)
3.28 Texnuyeckue ycmpoticmea: 0OYKU, IEPUCKOIL, poToanmapaT, ONTHIECKHE CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PannoaktuBHOCTh. Anb(ha-, OeTa-, ramma-usirydeHus. Peaknuu anbda-u O6era-pacnama
4.2 OmnbiTel Pe3epdopna o paccesauio anbba-dactuil. [tanerapHas Mozennb atoma
4.3 CocraB aTomMHOrO sipa. M30ToIBI
4.4 [Iepnon nonypacnanga aTOMHBIX SAEp
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOIO U MaCCOBOT'O UUCEN
Qusuueckue A61eHUsA 8 NPUpoOde. ECTECTBEHHBI PaTUOAKTUBHBINA (OH, KOCMUYECKHE
4.6 | nmyuyu, paJMOaKTHUBHOE U3TyYeHUE MPUPOJHBIX MHHEPAIOB, ACHCTBHE PaJMOAKTHBHBIX
M3JIy4YEHUN Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHIWBUAYAIBHBIA JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAA OHCPIrCTHKA




Y4eOHO0-MeTOoAMYECKOE 0OOecieueHue 00Pa30BaTeJLHOI0 Mpouecca

o0s13aTe/IbHbIE YUeOHbIe MAaTEPUAJIBI VIS YHeHUKA

1. IeppimkuH, A. B. @usnka. 7 k1. : yueb.uisiodeoopaszosar. yupexaeHuii / A. B. IlepbimkuH.
— M. : Ipoda. 2017.

2.IlepbimikuH, A. B. @usuka. 8 k1. : yued.misodmeodpasoar. yupexaeauii / A. B. [lepbimkus.
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Lindposrie 00pa3oBaTeIbHbIE PeCYPChI H PeCyPChl CeTH HHTEPHET
bubmuoreka [JOK

MarepuanbHoO-TeXHHYECKOE o0ecrieueHre 00pa3oBaTeIbHOI0 Npolecca
YueOHOe 00opyaoBaHHue

Ne Hazpanue npubopa Koz- Kon-Bo
/ BO MIPEAMETO
| Habopo | B
B
KommuiekT mocyisr 1 000pyA0BaHUs I yYeHHUECKUX
OTIBITOB
1 [IITaTuB 1a00paTOPHBIN XUMHUYECKHX 2 2
2 Ha6op vamex ITerpu: 3
3 Habop MHCTpYMEHTOB IpenapoBaIbHBIX: 1
4 Crynka dapdopoBasi ¢ IECTUKOM 2
5 Habop 0aHOK AJis XpaHEHUs TBEP/IbIX PEaKTHBOB 2 6
6 Hab6op ckistHOK ((py1ak0HOB) SISt XpaHEHHUS PACTBOPOB 2 6
pEaKTHBOB.

7 Ha6op mpobupox (I1X-14 2 10

I1X-16 2 10
8 [Tpubop TSl MOTyYSHHSI Ta30B 2 1
9 CnuproBka 2 1
10 I"oprodee I CIUPTOBOK 2 1
11 @dunbTpoBaibHasg Oymara 2 50
12 Konba koHnveckas 2 1
13 [Tanouka cTexyIsiHHAsSL (C pe3MHOBBIM HAKOHEYHUKOM) 2 1
14 Yameuka /17151 BoIIApUBaHUs (BbIMAPUTEIbHAS YalIeyKa) 2 1
15 MepHbii UIMHAP (TJIaCTUKOBBIN) 2 1
16 BopoHka creknsiHHas (Mazasi) 2 1
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17 CrakaH CTEKJISHHBIN

18 ["a300TBOIHAs TPyOKa 2 1

HaGop 1o 3akpernieH’Io U3y4aeMbIX TeM 110 4- PeIMETHBIM
00J1aCTSIM OCHOBHOTO 00111ero 00pa3oBaHus

[IITaTuB AEMOHCTPALIMOHHBII

CTOJUK NOIBEMHBII

MaHOMETp KMAKOCTHOM JEMOHCTPAIIMOHHBIN

Hacoc BakyyMHBIH C 3JI€EKTPONIPUBOJIOM
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TapeJIKa BAaKyyMHasi C SJICKTPUICCKUM 3BOHOKOM

Benepko Apxumena

OrauBo BO3AYIIHOC

[Tpubop [uIst JTEeMOHCTPAIMK AABJICHHSI B KHUJIKOCTH

MarneOyprekue nosymapus

(@)

HaGop Ten paBHOro 00beMa
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HaGop Ten paBHO# Macchl
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[Iap ¢ KOIBIIOM, IITATUB, METAJUIMYECKOE KOJBIO ¢ MyPTOH
[lap c uenoukou
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(93]

[{umHApBI CBUHIIOBBIE CO CTPYTOM
KonrdecTBo 0MHAKOBBIX IJIUHAPOB 2
Crpyr, Hanpassitoniasi Tpyoka 1

O6opynoBanue /1Jisi NPOBeIeHUs J1a00PATOPHBIX, IPAKTHYECKHUX PA0dOT, 1eMOHCTPAILMii

No HasBanue nmpubopa Kou- Koui-Bo

n/n BO IPEIMETOB
HabopoB

1 [IITaTuB 1a0OpaTOPHBIN C IepKATEISIMHU 4 4

Becrui QJICKTPOHHBIC

MeHn3ypka ¢ npeaenoM umepenust 250 mia

Junamomerp 1 H

Hunamomerp 5 H

[{umHIp cTaIBHOR

[{unuHAp aIFOMUHUEBBII

[nnuHap aTrOMUHUEBBIN

[{winHAp NMIaCTUKOBBIA (JUTSI U3MEPEHHUS CHITBI
Apxumena)

ITpy>xuna 40 H/m

[Ipy>xkuna 10 H/ml

['py3bi mo 100 T 6

MepHas neHTa

JIuneiika

Tpancnoptup

BpyCoOK ¢ KprOYKOM M HUTBIO

Hanpasnsiromas

CexyHa0Mep JIEKTPOHHBIN C TaTYUKOM

Hamnpasansiromas co mxanou

Bpycok nepeBsiHHBIN C MyCKOBBIM MarHUTOM




HutsHOM MasgTHUK ¢ TPy30M C IIyCKOBBIM MarHMTOM
U C BO3MOYKHOCTBIO H3MEHECHMSI JTTMHBI HUTH

Priuar

bnok nonBuxHbIN

brox HenoaBUXKHEBIH

JlabopaTopHbIii HA0Op «TUAPOCTATHKA, TIITABAHHE
T

JlaGopaTopHbIii HAOOP «MEXaHUKaY

KowmrexT Tenexek JICTKOIIOABMIKHBIX

IIpunoxenns k padoyeii nporpamme no pu3MKe:
1. Cucrema oueHUBaHUS.
2. DopMBbl pean3aiy IpOrpaMMbl BOCITUTAHHUSL.
3. KoHTponbHO-OIIeHOUHBIH MaTepua
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Ipuinoxenus.
Hpnioxenne 1.

CucreMa oneHUBaHMS.
OueHka OTBETOB YYalMXCsl NPH MPOBEIEHHH YCTHOTO OMpoca

Onenka " 5"

CTaBUTCS B CIIEAYIOLIEM CIydae:

- OTBET YYCHHKA IOJIHBIA, CAMOCTOSTEIbHBIN, MPAaBUWIbHBINA, U3J0KEH JUTEPATYPHBIM S3BIKOM
B ONPEAETICHHOM JIOTMYECKOH IOC/IeNOBaTEeIbHOCTH, PACCKa3 COMNPOBOXKIACTCS HOBBIMHU
IIpUMEpAMU;

- yuvamuiics oOHapy>XHBaeT BEpHOE MOHMMaHUE (PU3MUECKOW CYLIHOCTH pPaccMaTpUBAEMbIX
SBJICHU M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, JACT TOYHOE OMpPECNICHHE M MCTOJIKOBAaHHE
OCHOBHBIX IOHSATHH, 3aKOHOB, TE€OpHUiIl, NpaBUIbHOE ONpeAeieHHe (U3NUYECKUX BEIUYMH, MX
€IMHUI] ¥ CTTIOCOO0B M3MEPEHHS;

- ydJaluics yMeeT NMPUMEHUTh 3HAHWS B HOBOW CHUTYallMd TPU BBIMOJHEHHH MPAKTUIECKUX
3aJJaHUi, 3HaeT OCHOBHbIEC TIOHATHS U yMEET ONEpPUPOBATh UMH IIPU PEIICHUH 3a]ad, IPABUIBHO
BBITIOJIHSACT YEPTEKH, CXeMbl M TPaQHKH, COMYTCTBYIOIIME OTBETY; MOXET YCTaHOBUTH CBS3b
MEX]y U3y4aeMbIM U paHee U3yUYeHHBIM MaTepPHaIoM MO Kypcy (HU3UKH, a TAKKe C MaTepHajoM,
YCBOEHHBIM IPU U3YyUYEHUH JPYTUX IIPEIMETOB;

- BIIaJIeeT 3HaHUAMU U yMeHHsIMH B 00beMe 95% - 100% oT TpeboBaHuii IpoOrpamMmsl.

Onenka " 4"

CTAaBUTCS B CIEAYIOLIEM CIydae:

- OTBET YAOBJIETBOPSET OCHOBHBIM TpeOOBaHMSM K OTBETY Ha OLEHKY 'O, HO COAEPKUT
HETOYHOCTH B U3JIOKEHNUHU (DAKTOB, OTIpeieIeHNH, TOHATHH, O0bSICHEHHH B3aUMOCBSI3€H, BEIBOJAX
U peleHny 3a7a4d. HeTouHOCTH JIerko UCIpaBIIstOTCS IPU OTBETE Ha JOMOJHUTEIbHbBIE BOIPOCHI;-
y4Yaluiicss He HCIONB3yeT COOCTBEHHBIM IUIAH OTBETA, 3aTPYIHSETCS B MPHUBEICHHHM HOBBIX
MPUMEPOB, U NPUMEHEHUH 3HAHUW B HOBOM CHUTyallMM, cJlab0 HCHOJIb3YEeT CBA3M C paHee
M3yYEHHBIM MaTepHUajoM U ¢ MaTepUaIoM, YCBOCHHBIM IPU U3yUYEHHUH APYTUX MPEAMETOB;

- 00beM 3HaHU# 1 yMeHu# ydamierocs coctaBisitor 80-95% ot TpeboBaHMii TPOrpaMMBI.

Onenka " 3"

CTaBUTCS B CIIEAYIOLIEM CIIydae:

- 0oJplIas 4acTh OTBETA yJIOBIETBOPSET TpeOOBaHMSIM K OTBETY Ha OLEHKY "4", HO B OTBeTe
OOHApY>KUBAIOTCSI OTHENBbHBIE TPOOEBI, HE TPEMATCTBYIOIINE albHEHIIEMY YCBOCHHIO
MIPOTPaAaMMHOTO MaTepHaa;

- ydamuiics oOHapy»XMBaeT MOHMMaHHE y4eOHOro MmaTepuana IpHU HEIOCTATOYHOM IMOJIHOTE
YCBOGHMsI TOHATUH WM HENOCJIEI0BATEIbHOCTH HU3JI0XKEHUS MarepHuaia, yMeeT NPUMEHSTh
MOJTyYCHHBIE 3HAHUS TPU PEHICHWW TPOCTHIX 3a/1a4 C MCIOJIb30BaHUEM TOTOBBIX (hopMyll, HO
3aTpyAHSETCS TpPU PEIIeHHH KAaueCTBEHHBIX 3a7ad W 3ajad, TpeOyrommx mnpeoOpa3oBaHuUs
hopmy;

- ydJamuiics BIaJeeT 3HAHUSAMHU U yMeHHsIMH B o0beMe He meHee 80 % comeprkanus,
COOTBETCTBYIOLIETO MPOTrPAMMHBIM TPEOOBAHUAM.

Onenka " 2"

CTaBUTCS B CIEAYIOLIEM CIydae:

- OTBET HENpaBWIbHBIN, TOKA3bIBAET HE3HAHUE OCHOBHBIX IMOHATUMN, HENOHUMaHHE U3yUYEHHBIX
3aKOHOMEPHOCTEN U B3aUMOCBsI3el, HEyMEHHE paboTaTh C yUeOHUKOM, pellaTh KOJUYECTBECHHbIE
Y KQ4eCTBEHHBIC 3a]1a4H;



- y4Yaluiicss HE OBJaJe] OCHOBHBIMH 3HAaHMSIMH M YMEHHUSMH B COOTBETCTBHH C
TpeOOBAHUSMU TIPOTPAMMBIL;
- y4Yaluiics He BaJIeeT 3HaHUSIMH B 00beMe TpeOoBaHUH Ha OlleHKy "3".

OneHKa OTBETOB YYAalMXCsl MPH NMPOBEIEHNH CAMOCTOSITEIbHBIX M KOHTPOJIbHBIX PadoT
Onenka " 5"

CTaBUTCA B CIICAYIOIIEM ClIydac:
- pa60Ta BBIIIOJIHEHA ITOJIHOCTBIO,

- CleJaH TMEepeBoJ| enuHUI] BceX ¢uznueckux BenuuynH B «CH», Bce HEOOXOAMMEBIC TaHHBIC
3aHECCHbl B YCJOBHE, IIPAaBWJIBHO BBIIIOJHEHBI YEPTEXKH, CXEMbI, TpaduKu, pPHUCYHKH,
COITyTCTBYIOIIIKE PEIICHUIO 3a/1a4, C/IeTIaHa IIPOBEPKa [0 HAMMEHOBAHUSIM, IIPABWIIHHO ITPOBEICHBI
MaTeMaTHYECKUE PACUeThl U JIaH TIOJHBIN OTBET;

- HAa KAUeCTBEHHBIC W TEOPETHYECKHE BOMPOCHI JaH TIOJHBIA, WCYCPIBIBAIOIINN OTBET
JUTEPATYPHBIM SI36IKOM B OIIPEICIICHHON JIOTUIECKON ITOCIIeIOBATSIILHOCTH, YIAITUHCS TPUBOIUAT
HOBBIC MIPUMEPBI, YCTAHABJIUBACT CBS3b MEXK/y U3Yy4aeMbIM U PaHEE W3YYCHHBIM MATEPHAIIOM I10
Kypcy Gu3uKH, a TakKe ¢ MaTepuajioM, YCBOCHHBIM MPH M3yYECHUU APYTUX MPEIAMETOB, YMEET
MIPUMEHUTD 3HAHUS B HOBOW CUTYaIlUH,

- ydamuiicss oOHapyXMBaeT BEPHOE TNMOHMMaHWE (DU3MYECKOW CYIIHOCTH pPaccCMaTPHUBAEMBIX
SIBJICHU M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHiA, TACT TOYHOE OIPEICIICHUE W HCTOJIKOBAHUE
OCHOBHBIX TIOHSTHIA, 3aKOHOB, TCOPHIA, a TAKXKE MPABUIHHOE ONpeAciicHue PU3NISCKUX BEITUIHH,
WX SJIMHUI] ¥ CTIOCOOOB U3MEPCHHUS.

Ouenka " 4"

CTaBUTCS B CIEAYIOILIEM ClTydae:

- paboTa BBITIOJIHEHA MMOJHOCTHIO WM He MeHee yeM Ha 80 % oT oObeMa 3ajaHusi, HO B HEH
UMEIOTCS HEeJIOUETHl M HECYIIIECTBEHHBIE OIUOKH;
-OTBET Ha KaueCTBEHHbBIC U TEOpeTHYECKHE BOIPOCHI  YAOBIETBOPSET

BBIIICTICPEYNCIICHHBIM TPeOOBaHMSIM, HO COJEPKUT HETOYHOCTH B H3JIOKEHUU (HaKTOB,
OIpeieTICHUH, MOHATHIA, OOBSICHEHUH B3aUMOCBS3€H, BBIBOJAX U PEIICHUH 337134,

- ydJalmuiics WCIBITBIBACT TPYJHOCTH B NPUMEHEHMH 3HAHWM B HOBOM CHTyallMH, HE B
JOCTaTOYHOW MEpEe HCIOJIb3YeT CBSA3M C PaHee M3YYCHHBIM MaTepHajoM M C MaTepHajoM,
YCBOCHHBIM TIPH M3YYE€HHH JPYTHX TPEIMETOB.

Onenka " 3"

CTaBUTCS B CIICAYIOIIEM CITydae:

- paborTa BBIIOJIHEHA B OCHOBHOM BEPHO (00BhEM BBITIOJIHEHHOH YacTH COCTaBIISIET HE MEHee
2/3 ot 0buiero oobema), HO IOMYIICHBI CYIIECTBEHHBIE HETOYHOCTH;

- ydJanmiicsi oOHapyXHBaeT MOHMMaHHE Y4YeOHOTO Marepualia MpU HEIOCTATOYHOM
ITOJIHOTE YCBOEHUS OHATUI M 3aKOHOMEPHOCTEMN;

- YMEET NPUMEHSTH MOJyYCHHBbIE  3HAHUS MPH PEUICHUH MPOCTBIX 3a1a4 ¢
UCIIOJIb30BAHUEM TOTOBBIX (DOPMYII, HO 3aTPYJHACTCAIPH PEIICHUH Ka4eCTBEHHBIX 3aj]ay

Y CJIOKHBIX KOJIMYECTBEHHBIX 33/1a4, TPeOYyoLHX npeodpa3oBanus GopMy.

Onenka " 2"

CTaBUTCS B CIICIYIOIIEM CIIydae:

- paboTa B OCHOBHOM HE BBINOJHEHA (00BEM BBITIOJHEHHOM YacTH MeHee 2/3 oT o01ero
o0BeMa 3a1aHus );

- yyamuiics TOKa3bIBa€T HE3HAHWE OCHOBHBIX TOHSATHI, HEMOHUMAaHUE HW3yUYCHHBIX



3aKOHOMEPHOCTEH M B3aMMOCBSI3EH, HE yMEET pellaTh KOJUYECTBEHHBIE W KAaYeCTBEHHBIC

3aauu.
O1eHKa 0TBETOB yYalIUXCs MPHU NMPOBeIeHUH JIA00PATOPHBIX PadoT
Onenka " 5"
CTaBUTCS B CJIEIYIOIIEM CITy4ae:
- naboparopHas paboTa BBIIIOJHEHA B MOJHOM O0OBEME C COOJIFOACHHUEM HEOOXOIUMOM
MOCIIEI0BATEIbHOCTH MPOBEICHHUS OIBITOB U U3MEPEHUU;
- yYalIUiicsl CaMOCTOATEIBHO PAllMOHATBHO CMOHTHPOBAN HE00X0auMOe 000pyA0BaHUE, BCE OMBIT
MIPOBEJ B YCIOBUSX PEKUMaX, 00ECTIEYNBAIOLIUX [TOyYSHHUE MTPABIIIbHBIX PE3YJIbTATOB U BHIBOJIOB;
cobmroan TpeboBaHus 6€30MacHOCTH TPY/a;
- B OTYETEe MPABWJIBHO M aKKYpPaTHO BBITIOJIHUII BCE 3aMHUCU, TAOIHUIIbI, PUCYHKH, YEPTEKHU,
rpaduKy, BEIYUCICHUS; IPABHIILHO BBITOJHUJ aHAIN3 TIOTPEITHOCTEH.
Ounenka " 4"
CTaBHUTCS B CIEAYIOIIEM CIyyae: BHIIOTHEHHE Ja00paTopHO paboOThl yIOBIETBOPSIET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OIIEHKY "'5", HO yJamuiicst Oy CTHII HETOYEThI WITH HETPYObIe OITHOKH,
HE MOBJIMSBILKE Ha PE3yJIbTAThl BBIOJIHEHUS PAOOTHI.
Onenka " 3"
CTaBUTCS B CIEAYIOIIEM Cllyyae: pe3yJibTaT BBITOJIHEHHOW YacTu J1abopaTOpHOU paboThl TAKOB,
YTO TO3BOJISET MOJYYUTh IMPABHIbHBIN BBIBOJA, HO B XOJ€ IPOBEICHHUS OMNBITa H
M3MepeHull ObUTH JTOMYIIEHBI OLTHOKH.

Ouenka " 2

CTaBUTCS B CIEAYIOLIEM CIIydae: pe3ybTaThl BHIIOTHEHUS J1a0opaTOpHOIi paboThl HE
IIO3BOJISIKOT caciiaTthb HpaBI/IJILHLIﬁ BbIBOJI, UBMCPCHUA, BBIYUCIICHUA, H&6J’IIO)1€HI/I$I
MIPOU3BOIUINCH HEMTPABUIIBHO.

Ilpumeuanus.

Bo Bcex cnyuasx OIIEHKAa CHUXAeTCs, €ClIM YYEHMK He coOiojan TpeOOBaHUM TEXHHUKH
0€30MacHOCTH TNpHU MPOBEAEHUHM HKCIEpUMEHTa. B Tex ciyuyasx, Korja ydamuics IMokaszain
OPUTMHAJIBHBINA MOXO0/ K BBINOJIHEHHUIO pabOThI, HO B OTYETE COJIEPIKATCsl HEJOCTAaTKU, OLIEHKA 3a
BBINOJIHEHUE pabOoThI, 10 YCMOTPEHHUIO YUYHUTENS, MOKET OBbITh IMOBBIINIEHA IO CPAaBHEHHIO C
YKa3aHHBIMH HOPMaMH.

TecTOBBII KOHTPOJIb

Ilenbro TECTOBBIX 3aJaHUM SBISIETCS BO3MOXHOCTH BBISIBJICHUS 3HAHWN, YMEHHH, HaBBIKOB
KaXJOT0 HUCHBITYEMOro, TI03TOMY B KadeCTBE HWHTEPIPETAIIMIOHHOM CHUCTEMBI OTCYETa
UCIIOJIb3YETCS KOHKpEeTHasi Ui OIpe/leJeHHOM BO3pAacTHOW TpYIIbl yyaliuxcs o0JacTb
COJIep KaHus JaHHOTO Y4eOHOIo MpeaMera.

3a/aHus TECTOB pa3paboTaHbl B IBYX (hopMax:

- 3aKpbIThle 3a/aHus (3aJaHusl C BBIOOPOM OTBETOB, MPU KOTOPBIX HCHBITYEMBIH BBHIOMpAET
NPaBUJIBHBII OTBET W3 YHUCIA TOTOBBIX, MpUJIAraeMbIX B 3aJaHMM TecTa (Kak mpaBuio 3-4
BAapUAHTA).

- OTKPBITHIC 33JIaHN (3a/1aHUs], B KOTOPBIX UCIBITYEMBIN caM (OpPMYJIHUPYET OTBET).

[Ipu TectupoBanuu Bce BepHble 0TBETHI OepyTcs 3a 100%, Torma oTMeTKa BBHICTABISETCS B
COOTBETCTBUU C TAOJIUIIEH:

IIpoueHTt BbINoJIHeHNs1 OTMeTKa
3ajaHus

95% u Gonee OTITUIHO
75-94%% XOPOIIIO




50-74%% YAOBJIETBOPUTEIHHO

Menee 50% HEYI0BJICTBOPUTEIHHO

Ilepeuenb oIMOOK

I'pyObie omuoOKu:

- HE3HaHUE OMNpPEJICIICHUI OCHOBHBIX MMOHATHI, 3aKOHOB, ITPABHJI, OCHOBHBIX MTOJIOKEHUI TEOPHH,
dbopMyI, OOMICTIPUHATHIX CUMBOJIOB O0OO3HAYCHHSI (PU3NYCCKUX BEIUYHH, CIUHUI] HX
HU3MEpEeHUS;

- HEYMEHUE BBIICITUTH B OTBETE INIABHOE;

- HEyYMEHHE NPUMEHATh 3HAHUS [JIS peIIeHUs 3a7ad U OObSICHEHUS (DU3MUECKUX SIBICHUN;
HENPaBWIbHO C(POPMYJIMPOBAHHBIE BOIPOCHI 33Jaud WJIM HEBEpPHbIE OOBACHEHUS XOJa €€
pellleHrs; He3HaHHe MPUEMOB pELICHUsS 3a/lady, aHAJIOTUYHBIX paHee PEIICHHBIM B KIacce,
OLIMOKM, IOKA3bIBAIOIINE HENPAaBUIbHOE IOHMMAaHHWE YCIIOBUS 3aJaud WM HENpPaBUIbHOE
HCTOJIKOBAaHUE PEIICHHUS;

- HEYMEHUE YUTaTh U CTPOUTH I'papUKN U IPUHLUIINAIBHBIE CXEMBI;

- HEyMEHHE IOATOTOBUTh K pabOTe YCTAaHOBKY WJIM J1abopaTOpHOE 000OpyAOBaHUE, IIPOBECTU
OTIBIT, HEOOXOIMMBIE PACUETHI, HIT HCIIOJIB30BATh TOJTYYCHHBIC JAHHBIC JJIS1 BHIBOJIOB;

- HeOpexXHOe OTHOIIEHHE K JabopaTopHOMY OOOPYIOBAaHHMIO U M3MEPUTENbHBIM TpHOOpaMm;

- HEyMEHUE ONPEeeIUTh TOKa3aHUue U3MEPUTEIBHOTO MpUdopa;

- HapylIeHue TpeboBaHuil mpaBuil 0€30MaCHOTO TPY/ia MPHU BBIMOJIHEHUN

JKCIIEPUMEHTA.

Herpy0sbie omnoku:

- HETOYHOCTH (GOpMyIMpPOBOK, ONMpeAeTeHUH,  IMOHATUH, 3aKOHOB, TEOpPUH, BbI3BAaHHBIE
HEMOJIHOTON 0XBaTa OCHOBHBIX MPU3HAKOB OMPEJEISIEMOr0 MOHATHS, OLIMOKHU, BbI3BaHHbBIE
HecOOII0ICHUEM YCIIOBUI IPOBEACHUH ONbITA WJIM U3MEPEHMUI;

- OIIMOKM B YCJIOBHBIX O003HAYEHMSIX HA MPUHUIUIHUANBHBIX CXeMaX, HETOYHOCTH YEpTEeXKEH,
rpaduKoB, CXeM;

- IPOITYCK WJIM HETOYHOE HalMCaHUe HAUMEHOBaHUN eTMHUI (PU3NUECKUX BEJIINYHH;

- HEpallMOHAJIbHBIN BBIOOP X0/1a PELICHHUS.

Henouersi:

- HepalMOoHaJbHbIE 3alIMCHU NPU BBIUNCICHUSX, HEpallOHAJIbHbIE IPUEMb] BHIYUCIICHHUH,
npeoOpa3oBaHUil U peleHUH 3a1a4;

- apudmeTnyeckue OUIMOKHN B BBIYUCIIEHUSAX, €CIIH 3TU OLIMOKHU Tpy00 HE UCKaXaIOT pealbHOCTh
MIOJIyYEHHOTO PE3YJIbTaTa;

- OTJIEJIbHBIE TIOTPEIIHOCTU B (POPMYIIMPOBKE BOIIPOCA UM OTBETA;

- HeOpeKHOE BBHITIOJTHEHHE 3aMKceil, yepTexel, cxeM, rpaduKoB;

- opdorpaduueckre u MyHKTYalMOHHBIE OIITHOKH.



IIpuio:kenne 2.
®opmbl peaju3alui NPOrpaMMbl BOCIIUTAHUS.

BocnurarejbHbIl MOTeHHUaa ydyeOHOro mnpeaMera «Pu3nka» Ha ypOBHE OCHOBHOI'O OOLIEro
00pa3oBaHMs peau3yeTcs Ha JesITeIbHOCTHON OCHOBE uepes:

— TIIpUBJICYCHHE BHHMMAHHA OOYYAIOIIMXCS K LEHHOCTHOMY acHEKTy M3y4daeMbIX Ha YpOKax
SBJICHUM, OpraHu3aluio paboThl € IOJIy4aeMol Ha ypoke HH(popMmanuen (U3nIecKoro
COJZIepKaHusl, BKIIOYas MH(OPMAIMIO O COBPEMEHHBIX JOCTHKCHHUAX (U3UKU; aHAIN3 H
KpUTHYECKOE OLIEHUBaHKUE UH(DOpMauH;

— IPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThl C 00YyHAIOLUIMMHUCA: UHTEIUIEKTYaIbHBIX
UTP, CTUMYJTUPYIOIINX IIO3HABATEIBHYIO0 MOTHBALIMIO 00YYaIOIINXCS; AUJAKTHUECKOTO TeaTpa,
I/l NOJyYeHHbIE Ha YPOKE 3HaHUS OOBITPHIBAIOTCS B T€ATPAJIbHBIX MOCTAHOBKAX; TPYIIIIOBOM
paboTel wiu paboOThl B Tapax, KOTOpPbIC yd4aT OOydYaromuxcs KOMAHJIHOH pabore wu
B3aUMOJICHCTBHIO C APYTUMH 00yUarOIIUMUCS;

— WHULUHMPOBAHUE U TOJJIEPKKY HCCIEI0BATEIbCKON NESATEIbHOCTH O0YYaIOLIMXCS B pamKax
peai3alMi UMH WHIUBUAYAIbHBIX U TPYNIOBBIX MCCIIEIOBATEIbCKUX MPOEKTOB, UYTO JAeT
00yYaroImuMcsi BO3MOXKHOCTb IPUOOPECTH HABBIK CAMOCTOSITENILHOI'O PELICHUs IPOOJIeMbl,
pa3BUBaeT yMEHHUS  HAOJMIOJaTh  I[PHUPOJHBIE  SIBJICHMS,  BBIIOJHATH  ONBITHI U
HKCHEPUMEHTAIbHbIE HCCIEJOBAHUSA C HCIOJb30BAHUEM HU3MEPUTENBHBIX MPUOOPOB,
(dbopMHpyeT HaBBIK TEHEPHUPOBAHUS U O(OPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK ITyOJIUYHOTO
BBICTYIUICHMS IIEPEN ay IUTOPUEH, apIYMEHTUPOBAaHUS U OTCTauBaHUs CBOEH TOUKH 3PECHHUS;

— 3HAKOMCTBO €O cdepaMu NpoPecCHOHATbHON NEesATEIbHOCTH, CBA3aHHBIMU C (DU3MKOH, U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX (U3NYECKOW HAyKH, YTO
CIOCOOCTBYET Pa3BUTHUIO MTPEJICTABIECHHH O BOBMOXKHBIX cepax Oy ryiieit npodeccuoHanbHOM
NeSITEIbHOCTH, CBSI3aHHOM € (PU3MKOM, MOATOTOBKA K JalibHEHIIEMy OOYYEHHIO B 3TOM
HampaBJIeHUU U 0CO3HAHHOMY BbIOOpY oOyuatommmucs Oynymieit npodeccun;

— YCTaHOBJICHHE  JIOBEPUTEIBHBIX  OTHOIIEHUS  MEXKIY YYHUTEIEM U Y4YEHHUKaMH,
CMOCOOCTBYIOLIMX MO3UTUBHOMY BOCHPHUATHIO y4allUMKCS TpeOOBaHMM M MpPOChO yuuTens,
aKTUBU3AlMM X IT03HABATEIbHON JESITEIbHOCTU U aKTUBHOCTH;

— mno0yxJaeHue oOydaromuxcsi K COONIOJCHUIO Ha YpPOKE OOIIETIPUHSATHIX HOPM IOBEJEHUS,
IIPaBUJI OOLIEHUS CO CTAPIIUMU (YUUTENISIMU) U CBEPCTHUKAMU (ILIKOJIEHUKAMM);

— HCIIOJB30BaHME BOCIIUTATEIbHBIX BO3MOXHOCTEH coJepxkaHHs y4dyeOHOro IpeaMmera depes
JEMOHCTPALMI0 00ydYaromUMcs TPUMEPOB OTBETCTBEHHOI'O, TIPaKJAaHCKOTO IOBEICHMS,
MIPOSIBJICHUS YEIOBEKOJIIO0MS U J0OpOCEpIeUHOCTH;

— opraHM3anuioo ImepcTBa MOTHUBUPOBAHHBIX M JPYJUPOBAHHBIX YYalIUXCS HAA HX
HEYCIEBAIOIIUMHU OTHOKJIACCHUKAMH.



		2025-11-03T09:36:35+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СОВЕТСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" БУГУРУСЛАНСКОГО РАЙОНА ОРЕНБУРГСКОЙ ОБЛАСТИ




