[Tpunoxenne Ne 19 k @OOIT OO0, yTBEpKACHHON TPUKA30M TUPEKTOPA
MKOY «JIunkosckass OOLL Ne 3» Ne 79-och ot 31.08.2023r.

PABOYAS ITPOI'PAMMA
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Cpox ocBoenusi 3 roaa



HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMsI COCTABICHA HAa OCHOBE
MOJIOKEHU M TpeOOBaHWM K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yu€Tom
denepanbHOl pabodyeil mporpamMmbl BocnuTaHUS W KOHIENIMM TpernojaBaHus y4eOHOTO
npeaMera «Pusukay.

Conepxanue mporpamMMmbl 1o (U3MKE HAMpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHON TPaMOTHOCTH OOYYAIOIIMXCSI W OPraHU3aLHUI0 M3y4eHUs (U3UKH Ha NESTEITHLHOCTHON
ocHOBe. B mporpamme mo (u3HMKe YYUTHIBAIOTCS BO3MOXXHOCTH Yy4eOHOTO TpeaMera B
peannzauuu TpedoBanuit ®I'OC OOO k 1IaHUpPYEeMBIM JUYHOCTHBIM M METalnpeIMETHbIM
pesyiabTataM OOydYeHHs, a TaKKe MEXIPEIMETHBIC CBS3M ECTECTBEHHOHAYYHBIX YYEeOHBIX
MpeAMETOB HAa YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUs.

[IporpamMma mo ¢u3MKe yCTaHABIMBAET paclpeiesieHue y4eOHOro Marepuaia Mo rojgam
oOyuenuss (1o Kiaccam), NpeajaraeT MPUMEPHYIO TOCIEI0BATEILHOCTh HM3YUYEHUS TEM,
OCHOBAaHHYI) Ha JIOTWKE pa3BUTHA TIPEJAMETHOTO COJIEpXKaHUs M YY€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pazpaboTaHa C IeJIbI0 OKa3aHHUsI METOIUUYECKON MOMOIIY YIUTEII0
B CO3JaHUH paboyeil MporpaMMBbl o y4eOHOMY MIPEIMETY.

dwu3mKa SBISETCS CHCTEMOOOPA3YIOINM ISl €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KAaT B OCHOBE IMPOIECCOB M SIBICHUH, M3y4aeMbIX XUMUEH,
ouosorueil, actpoHoMuend U Qusndeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, MpeAoCTaBisieT HaumOoJiee sicHble oOpa3lpl NMPUMEHEHHs] HAy4YHOTO MeTojJa
MO3HAHUS, TO €CTh CII0Cco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna W3 TIaBHBIX 3a/1a4d (U3UYECKOT0 00pa3oBaHUs B CTPYKType 00Imero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TpPAaMOTHOCTH U UHTepeca K Hayke Yy
00yJaronuxcs.

WN3yuenne ¢usuku Ha 0a30BOM YpOBHE MpPENINoOJiaraeT OBJAJACHHUE CIEAYIOIMINMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

e HAay4YHO OOBSCHSTH SIBJICHMUS,

e OILIGHUBAThH U MOHUMATh 0COOEHHOCTHU HAYYHOTO MCCIIEIOBAHUS;

e UHTEPHPETUPOBATH JAHHBIE U UCIOJIb30BAaTh HAYUYHBIE J10KA3aTEIbCTBA I MOJIYYECHUS
BBIBO/IOB.

Henu wm3yueHuss QU3MKU HA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsS OMNpEICNICHBI B
Konuenmun npenogaBanus yueOHoro npeaMera «Dusuka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHON pemenneM Kosernn MunncrepcrBa npocsemienusi Poccuiickoit denepanuun
(mpotokon ot 3 gexadbps 2019 r. Ne [TK4BH).

Hesaun n3yyeHus GpuU3NKH:

e IpHOOpETEeHnE UHTEpEca U CTPEMIIEHHUS 00yJaroUXcs K HAyYHOMY U3YUYEHUI0 IPUPOJIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TPEACTAaBICHUH O HAaydyHOM METOJA€ TO3HaHUs U  (QOpMUpOBaHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAyYHOI'O MHPOBO33PEHUs KaK pe3yibTaTa M3y4eHHs OCHOB CTPOEHMS
MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DM3UKH;

e (opMupoBaHHE NPENCTABICHUN O POIM (PU3MKH JUIS PA3BUTHUS JAPYIMX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE TPEACTaBICHUI O BO3MOXKHBIX cdepax Oyaymeld npodeccuoHaTbHOM
JIeATeIbHOCTH, CBSI3aHHOM C (PM3MKOI, MOATOTOBKA K JalbHEHIIeMy oOy4yeHHIO B 3TOM
HampaBJIeHUN.



JlocTikeHne STHUX Iesell mporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHUs 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a4a4:

° HpHOGpeTeHI/Ie 3HAHHUHU O JAUCKPCTHOM CTPOCHUHU BCUICCTBA, O MCXAHUYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAIHUTHBIX 1 KBAHTOBBIX ABJICHUAX
e MpHOOpPETEHHWE YMEHUH OMUCHIBATH W  OOBACHATH  (PU3MYECKHE SBICHHUA C
HCITIOJIb30BAHHUEM IMOJIYYCHHBIX 3HaHI/II71;
° OCBOCHHMEC MCTOJ0OB PCHICHUA HpOCTGfIIHPIX pvaéTHBIX 3a1a4 C HUCIHOJIb30BAaHUEM
(GU3NIECKUX MOJIENIeH, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 33/1a4;
° pasBUTUC YMGHI/Iﬁ Ha6J'IIOIIaTB IMPUPOAHBIC ABJICHUA U BBIINIOJHATDH OIIBITHI, J'Ia60paTOpHI>I€
pa6OTI)I U OKCICPHUMCHTAJIbHBIC HCCICAOBAHUA C HMCIOJIB30BAHUEM U3MCPUTCIIbHBIX
11002 (510
e OCBOEHHE MpHEMOB pPAaOOTBI ¢ WHpopManmend (U3MYECKOTO COJEepIKAHUS, BKIIOYAS
nH(MOPMALIMI0 O COBPEMEHHBIX JOCTHKEHMSIX (U3UKH, aHalIu3 U KPUTHYECKOE
OlIeHMBaHME UH(OpPMaLIUY;
e 3HAKOMCTBO cO cdepamu npodhecCHuOHATHLHOMN NeATeTbHOCTH, CBI3aHHBIMU C (DU3UKOH, U
COBPEMCHHBIMU TEXHOJIOTUAMH, OCHOBAHHBIMHA HAa JOCTUKCHUAX (1)H3H‘Iec1(0ﬁ HayKH.
Ha w3yuenue ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemplii B mporpamMme o (Qu3MKe NEpedeHb J1abopaTOpHBIX pabOT M OMBITOB HOCUT
PEKOMEH/ATENbHBIN XapakTep, Y4UTeldb JAelaeT BbIOOp MpOBENEHMs JTa0OpaTOpHBIX paboT U
OMBITOB C YYETOM MHAUBUAYAIBHBIX OCOOCHHOCTEN 00yJarOIUXCsl, CIIUCKA IKCIIEPUMEHTAIBHBIX
3aJJaHUi, IpeAaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOT'O 3K3aMeHa 0 (hU3UKe.

COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. ®usuka u €€ poJsib B NO3HAHUM OKPY:KAIOIIEr0 MUPA.

®uznka — HayKa o mpupoje. SABiaeHus npupoabl. Ouznyeckue SBICHUS: MEXaHUYEeCKHe,
TEIUIOBbIE, 3JICKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3Mepenue ¢usndyeckux BenuyuH. Dusnmyeckue TPUOOPHI.
[TorpemnocTs u3MepeHnid. MexxayHapogHasi CUCTeMa eIMHHII.

Kak ¢usmka u apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Mpuponay. EcTecTBeHHOHAy4YHBIN
METOJ TMO3HAHUS: HAOIIOJEHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABIKEHHUE THIIOTES,
OKCIEPUMEHT II0 TPOBEPKE THUMNOTe3, O0O0bsicHeHHe HabmogaeMoro spiaeHus. OmnucaHue
(bu3MYECKUX ABJICHUN C TIOMOIIBIO MOJEIEH.

Jemoncmpayuu.

1. MexaHuuyeckue, TeIIOBbIE, ANEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBICHUSI.
2. ®usuyeckue MpuOOPHI U MpOLEAYpa MPSIMBIX MU3MEPEHHH aHaJIOrOBBHIM M LU(POBBIM
puOOpPOM.
Jlabopamopusie padomot u onvimol.

1. OmnpezeneHue LEHbI JAEIEHUS KaJIbl H3MEPUTEIBLHOT0 pUoopa.
2. M3mepeHue pacCTOSTHUN.
3. U3mepenue o0bEMa )KUIKOCTU U TBEPJIOTO TeEA.



4. OmnpeneneHue pa3smMepoB MaJbIX TEIl.

5. H3mepenue Ttemmeparypbl NOpU [OMOIIMA >KUAKOCTHOIO TEPMOMETpA U JIATYMKA
TeMIEepaTyphbl.

6. IIpoBeneHue wuccieqOoBaHUA II0 IPOBEPKE THIIOTE3bl: JAJIBHOCTH IOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbINIe, YeM OOJIBIIE BHICOTA ITyCKa.

Paznen 2. [leppoHauyanbHble CBeJleHUS 0 CTPOCHHUH BellecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3Mmepbl. ONBITHL, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBwxenue uvactuil BemiecTBa. CBsS3b CKOPOCTH JIBHJKEHHS YacTHI[ C TEMIIEPATypOH.
bpoynoBckoe naBmwkenue, mupdysus. BzaumMmojeiicTBHe 4YacTHIl BEUISCTBA: TNPUTSHKCHHE U
OTTaJIKMBAHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOCHHE Ta30B, JKUIAKOCTEH W  TBEPABIX
(kpuctayinueckux) Teld. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbix
COCTOSIHUSIX M HMX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BO/JIBL.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JIBHKCHHUS.
2. HabGmonenue nuddyzun.
3. HaOmronenue sBICHUMN, OOBACHSIONIUXCS TPUTSHKEHUEM WM OTTATKWBAHUEM YaCTHI]
BEIIIECTBA.
Jlabopamopnuie pabomel u onvimel.

1. Omenka muaMeTpa aToMa METOJIOM PsiIoB (¢ ucmosib3oBaHueM (oTtorpaduii).
2. OmnbIThI 0 HAOMIOIEHUIO TEIVIOBOTO PACHIMPEHHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoaeicTBHE TeJl.

Mexannyeckoe JBUKeHUE. PaBHOMepHOe U HepaBHOMepHOe JBHKeHHE. CKOpOCTb.
CpenHsis CKOPOCTb ITPU HEPABHOMEPHOM JBUKEHUU. Pacy€r myTu U BpeMeHH JBUKCHHUSL.

SIBnenue wuHepuuu. 3aKOH HHEpUMH. B3aummojeicTBue Ten Kak MPUYMHA H3MEHEHHS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlnmoTHocTh BemiectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €IMHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3aumopelcTBus ten. Cuiia ynpyroctu u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAUHAMOMETpA. SIBIEHUE TATOTEeHUs U cuia Tshkectu. Cuia
TSOKECTH Ha JApyrux rmiuaHetax. Bec Tema. HeBecomocTs. CrioskeHue cHIl, HANpaBICHHBIX IO
onHOi mpsimoii. PaBHozelicTByromas cun. Cuna Tpenus. TpeHrue CKONbKEHUS U TPEHHE MOKOSI.
Tpenue B mpupo/ie U TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenune ckopoCcTH MPSMOIUHEHHOTO JBUKCHHUS.

Habnronenue sBiIeHMS] HHEPITUH.

Habmronenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTl.

CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TE.

CrnosxeHue cull, HapaBIEeHHBIX 110 OJTHOW MPSIMOH.
Jlabopamopusie padbomot u onvimol.
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1. OmpeneneHue CKOPOCTH DPABHOMEPHOIO JBWXKEHHSA (IIapUKa B KUJIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMJIS U TaK Jlayiee).

2. OmpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHs Opycka WM IIapuKa MO HAKIOHHOM
IIJIOCKOCTH.

3. Omnpeznenenue MIOTHOCTU TBEPIOTO TENA.

4. OmnbITBI, JEMOHCTPHPYIOIIUE 3aBUCUMOCTh pacTsHKeHUs (nedopMaiiu) MPYKHHBI OT
IIPUIIOKEHHOMN CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUSl CKOJILKEHHUS OT Beca Tella U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. laBjieHue TBEPABIX TeJl, sKUAKOCTEH M ra3oB.

Hasnenue. CiocoObl yMEHBIIEHUS U YBEJIIMUEHUS AaBiieHus. [laBieHue raza. 3aBUCUMOCTb
JaBJIEHU Tra3a oT 00béMa, Temnepatypsl. [lepenada gaBieHus TBEPIBIMU TelIaMU, KUAKOCTIMU
u razamu. 3akoH [lackans. IIHeBMaTnueckue MamuHbl. 3aBUCUMOCTb JABJICHUS JKUJIKOCTH OT
ryounbl.  ['wppocratmueckuii  mapagokc. CooOmiaromuecs —cocynsl.  'mapaBinndeckue
MEXaHU3MBI.

Atmocdepa 3emuin u arMmocdepHoe naBieHue. [IpuuMHBI CylIecTBOBaHMS BO3AYIIHON
o6onoukn 3emnu. OnbiTr Toppuuennu. M3mepenue armocdepHOro JaBiieHUsA. 3aBUCUMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl s u3MepeHuUs
aTMOC(hepHOTO JTaBJICHHUS.

JleiicTBHE )XHIKOCTH | Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITakuBaromas (apxumMe0Ba)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

emoncmpayuu.

3aBUCHMOCTD JAaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenada naBneHUs KUIKOCTHIO M Ta30M.

Coo0mmarommecs: CoCybl.

I'mapaBnuueckuit nmpecc.

[IposiBeHne neicTBUs aTMOC(HEPHOTO AABICHUS.

3aBUCHMOCTD BBITAJIKMBAIOIICH CHIIBI OT 00bEéMa MOTPYKEHHON YaCTH TeJla M TIOTHOCTH
YKHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHIIBI BECY BHITECHCHHOM YKUIKOCTH.

8. YcioBue TIUIaBaHWSA TeEJ: IUIaBaHWE WM TOTPY)KCHHE Tel B 3aBUCHUMOCTH OT
COOTHOIIICHUS INIOTHOCTEH TeJla U KUIKOCTH.
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Jlabopamopnuie pabomel u onvimel.

1. HccnemoBaHue 3aBHCHMOCTH Beca Tesla B BOJE OT 00b&Ma MOTpYyKEHHOM B KHUJIKOCTb
4acTH TeJa.

2. OmnpezneneHue BBITAIKUBAIOLIEH CUIbI, JEHCTBYIOLIEH HA TEJIO, MOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIbI, ACHCTBYIOLIEH HA TEIO B *KUAKOCTH,
OT MaccChbl Teja.

4. OmnbITbl, IEMOHCTPUPYIOIIHE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIBI, ACHCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YACTU Tejla U OT IUIOTHOCTH
KUJIKOCTH.

5. KonctpynpoBaHue apeomeTpa WM KOHCTPYHPOBAHHE JIOAKM U OIpEAelieHue €€
I'PY30I10AbEMHOCTH.

Pa3nea 5. PaGora u MOIIHOCTB. JHEpIrus.
Mexanunueckasi pabota. MOITHOCTb.



[IpocThie MeEXaHU3MBI: pblyar, 00K, HaKJIOHHAsI IJI0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[Ipumenenne mpaBuia paBHOBECHS pbluara K ONOKy. «3os0oToe mpaBmiio» MexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprusi. Kunernueckas v noteHuuanbHas sueprus. [Ipespamenue oqHoro
BH/JIa MEXaHUYECKOW SHEPTUM B IpYrOi. 3aKOH COXPAHEHHUS SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopubvie padomot u onvimel.

1. Ompenenenve pabOThl CHJIBI TPEHUS TNPU PABHOMEPHOM JIBIKEHHM Tejaa IO
TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBaHue yClIOBUM paBHOBECUS pblyara.

N3mepenune KIIJ] HaKIIOHHOM TIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOUN SHEPIUH.

w

8 KVIACC

Pa3znesn 6. TensioBble siBJIeHUA.

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KMHETHYECKON TEOpHUH CTPOEHUs BellecTtBa. Macca
h pasMEpbl aTOMOB W  MOJICKYII. OHBITI)I, MOATBCPKAAOIMIUE OCHOBHBIC ITOJIOKCHUA
MOJIEKYJISIPHOKUHETUYECKO TeOpuHu.

Mogenu TBEPIOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammudyeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO-KHHETHYEeCKOH Teopuu. CMauuBaHUE W KalWULIpHbIE siBJICHHS. TersoBoe
paciiupeHue u cxxaTue.

Temneparypa. CBsi3b TeMmIiiepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBKEHHUS YaCTHII.
Buytpennsis sHeprus. CnocoObl W3MEHEHHUsS BHYTPEHHEW »SHEpruu: Tervionepenada u
coBepiieHre padboThl. Bupl Terionepenaun: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyYEHHE.

KonuuectBo Temnotel. YaenpHas TEMIOEMKOCTh BelIecTBa. Te€riooOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOTO OanaHca. [lnaBrnenue um oTBepleBaHHE KPUCTAILTUYECKHX
BELIECTB. YjenpHas Temiora IuiaBieHus. [lapooOpazoBanue u koHzaeHcanus. Vcnapenue.
Kunenue. YnenbHas TteroTa mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHUICHHS OT
aTMOC(EepHOTO JTaBICHHUS.

BrnaxHocTh BO3ayXa.

DHeprus TOIUIUBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Mpunnunsr pabotel TemoBbix asurateneid KIIJ[ TemmoBoro psurartens. Temosbie
JIBUTATEIN U 3all[UTa OKPYXKAIOUIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTUH B TEIUIOBBIX MPOLECCaAX.

Hemoncmpayuu.

Habnronenne OpoyHOBCKOTO JIBMXKEHUS.

Habmronenue nuddysun.

HaGnronenue siBineHui cMauMBaHus M KalTWJUISIPHBIX SIBIICHUH.

HaGnroeHue TerioBoro paciumpeHust Tel.

W3meHeHue naBieHus ra3a npu U3MeHEeHHH 00bEMa 1 HarpeBaHUH MIIA OXJIAXKICHHH.
[IpaBuna u3mMepeHus TemMreparypsl.

Buns! Tenonepenayu.

OxnaxxieHue npu COBEPLUICHUN PabOTHI.
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9. HarpeBanue npu coBepiieHUU pabOThl BHEITHUMU CHJIAMH.
10. CpaBHEHHE TEIUIOEMKOCTEN pa3IMUHbIX BEIIECTB.
11. HaGmroieHne KUmeHusl.
12. HaGnroieHre OCTOSTHCTBA TEMITEPaTypPhl TIPHU TIJIaBJICHUH.
13. MoJenu TeIUIOBbIX JABUTATEIICH.

Jlabopamopubvie padbomot u onvimel.

OmnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.
OnpIThI 0 BhIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.
OmnbITH IO HAOTIOICHHUIO TEIUIOBOTO PACHIMPEHHSI Ta30B, )KUKOCTEH U TBEPBIX TEIL.
Ornpenenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.
OneIThI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh JaBJIEHHUS BO3AyXa OT €ro oObéma H
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka THMOTE3bl JMHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJOWKA JKUIAKOCTH B
TEPMOMETPHUUECKOMN TPyOKE OT TEMIIEpaTyphbl.
7. HaOmroneHue M3MEHEHHUsT BHYTPEHHEW HSHEPrUU Tela B pe3yibTaTe TEeIUIoNepenaud U
paboTHl BHEIIIHUX CHIL.
8. HccnenoBaHue siBIEHUS TEIJIOOOMEHA MTPU CMEUIMBAHUK XOJIOIHOM U ropsiyei BOAbI.
9. OmnpezneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOH MPH TEINIOOOMEHE C HAarpeThiM
METaJNTNYECKUM IHIIMHAPOM.
10. OnpeneneHue yeapHON TEIUIOEMKOCTH BEILIECTBA.
11. UccnenoBanue npouecca uCnapeHus.
12. OnpeneneHre OTHOCUTENBHOM BJIa)KHOCTH BO3/yXa.
13. OnpeneneHue yeapHON TEIIOTHI TUIABJICHHUS JIB/A.

Pasznen 7. diiekTpruyeckne 1 MAarHUTHbIE SIBJICHUSI.

DnekTpuzanusa Tel. J[Ba poaa sJIeKTpUYECKHX 3apsaoB. B3zanmmopaeilcTBUe 3apsyKeHHBIX
ten. 3akoH KyrnoHna (3aBUCHMOCTb CHJIbI B3aUMOJECHCTBHS 3apsOKEHHBIX TEN OT BEIHUYHHBI
3apsZI0B U PACCTOSIHUS MEXK]Y TEIaMH).

DnekTpuyeckoe noJie. Hanpsoxk€HHOCTh 3nekTpudeckoro mnoJis. [IpuHiun cynepno3uinuu
AIIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJEMEHTapHbIM siekTpudeckuil 3apsan. CrtpoeHue
atoma. [IpoBogHMKY U TUAIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsija.

DNEeKTpUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS JIJIEKTPUUECKOro ToOKa. McTouHukH
MOCTOSIHHOTO TOKa. JleWcTBUSA AIEKTPUYECKOrO0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSX U ra3ax.

Onektpuyeckas uenb. Cuna ToOkKa. OleKTpuyeckoe HampsbkeHue. ConpoTUBIEHUE
MPOBOJIHMKA. YJEJIbHOE CONPOTUBIEHHE BellecTBa. 3akoH Owma s ydacTka Lenu.
[TocnenoBarenbHOE U NApAIJIEIBHOE COEAUHEHNE TPOBOJHUKOB.

PaGota 1 MOIIHOCTH 37eKTpUYecKoro Toka. 3akoH Jxoyns—JIenna. DnekTpuueckue Henu
U IOTPEOUTENH IEKTPUUYECKOI Heprun B ObITy. KopoTkoe 3aMbIKaHHe.

[TocrosiHHble MarHuThl. B3ammopelicTBHE NOCTOSHHBIX MAarHUTOB. MaruuTtHoe Imoe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe JUIs )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe mosie
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3IeKTpOMarHuToB B TeXHUKE. JleiicTBEe MarHUTHOTO MOJIs
Ha TPOBOJHHUK C TOKOM. OJIEKTPOJABUIaTENb IOCTOSHHOIO TOKa. lMcmonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  @apanes. SIBneHue  anekrpomarHuTHOM — uHAyKuuu. IlpaBuno  Jlenna.
OnexrporeHepatop. CrocoObl MOJYyYeHHUS IIEKTPUUECKOW HHEPrUu. ODIEKTPOCTAHLUHU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.
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Jemoncmpayuu.
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DneKkTpu3aus Teil.

JIBa posa 3EKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DneKTpocTaTUuecKas NHYKIIHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B.

[IpoBOIHUKY U TUAIIEKTPUKU.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUN TOK B KUJIKOCTH.

. ['a30BbIl pa3psi.

. I3mepenune cuiibl TOKa aMnepMeTpoM.

. I3mepenune 3neKTpruiecKoro HanpsiKEHUsI BOJIbTMETPOM.

. Peocrar u Marasus conpoTHuBIEHU.

. B3aumoeiicTBre MMOCTOSHHBIX MAarHUTOB.

. MoaennpoBaHrue HEBO3MOKHOCTH pa3AeIeHUs MOJOCOB MAarHuTa.

. MoaennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

. OnmeIT Dpcrena.

. MarauTtHoOe€ nojue Toka. IIeKTPOMarHur.

. JleficTBHEe MarHUTHOTO MOJIA HA IPOBOJHHUK C TOKOM.

. DNEKTPOIBUTATENh MTOCTOSIHHOTO TOKA.

. MccnenoBanue sIBICHUS AIEKTPOMArHUTHOW MHIYKIIWH.

. OnbrTel @apages.

. 3aBUCHUMOCTh HaINpaBJIEHU UHAYKIIMOHHOTO TOKa OT YCIOBHUM €ro0 BO3SHUKHOBEHUS.
25.

DJeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

R

10.
11.
12.

13.
14.
15.

16.
17.

OnbITh! O HAOIIOICHUIO IEKTPU3ALMH TeJl MHAYKIHEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue neliCTBUA IIEKTPUUECKOTO MOJI HA IIPOBOJAHUKH U JUDJIEKTPUKU.

C6opka u nmpoBepka pabOThI ANEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHUe CHIIbI TOKA.

W3mepenue u perylmpoBaHue HAIPSHKEHHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILErO Y€PE3 PE3UCTOP, OT CONPOTUBIICHHUS
PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OneIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO CONTPOTUBIIEHUS IIPOBOJIHUKA
OT €r0 JUIMHBI, IIJIOLIaI OTIEPEYHOI0 CEUYEHUs U MaTepuaa.

IIpoBepka npaBuiia CIOKEHUS HAIPSDKEHUN NPU MOCIENOBATEIBHOM COCIUHEHUM JIBYX
PE3UCTOPOB.

IIpoBepka npasuiia i CUJIbI TOKA IIPHU HapajlIeIbHOM COEIUHEHUH PE3UCTOPOB.
Omnpenenenne paboOThl AEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 Pe3ucTop.

Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYLIErO 4epes3 JIAMIIOUKY, OT HAIIPSHKEHUs Ha
HEH.

Onpenenenne KII/] narpeBarens.

HccnenoBanue MarHUTHOTO B3aMMOIEHCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHne MarHMTHOTO TIOJS TOCTOSHHBIX MAarHUTOB MpU HUX OOBEIUHEHHUU H
pa3ieneHun.

HccenenoBanue AeMCTBUA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUS KaTyIIKH C TOKOM H
MAarHuTa OT CWJIbI TOKAa U HAIIPABJICHUs TOKA B KaTYIIIKE.



18. M3ydeHue nelcTBUSA MarHUTHOTO I0JI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4yeHHe padOThl 3JEKTPOABUTATENS.

20. M3mepenue KII/] 35eKTpoaBUraTeIbHOM YCTAHOBKHU.

21. OnbITEl 10 MCCIIEJOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOM MHIYKLIMU: MCCIEI0BaHUE
M3MEHEHUH 3HA4CHUsI U HAIIPABJICHUS HHIYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexannueckue siBjIeHHS.

Mexannueckoe aBuxeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KCHMs. PaBHOMepHOe mNpsMOJMHEHHOE JABMKeHue. HepaBHoMmepHOe
npsiMoJinHeiHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTh Tejla IMpU HEPaBHOMEPHOM
JBIKCHUH.

VYckopenune. PaBHOyCKOpeHHOE TIpsIMOJIMHEHOE ABMkeHue. CBoOo1HOE maieHre. OnbIThl
lanunes.

PaBHOMepHOE nBMIXKEHHE TO OKpYXKHOCTH. Ilepron u dacrora oOpamenus. Jluneiitnas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[IepBoiit 3axkoH Hprorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. IIpuHnmn
CYINEPIIO3UINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWJIa TPEHHUSI CKOJIbKEHUS, CUJIA TPEHUS
MOKOSI, IPYTUE BUABI TPEHUSI.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TITOTEHHSA. YCKOpEHHE CBOOOJHOTO MaJeHHUS.
JIBmxkenne mmaHer Bokpyr Comnna. IlepBas kocmuueckas ckopocte. HeBecomocTs u
MEepErpy3KHu.

PaBHOBecue MarepuanbHO# TOUKH. AOCOMIOTHO TBEPIOE Teo. PaBHOBECcHe TBEPAOTO Tena
C 3aKpEIJIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. 3Menenue mmmynbca. MOynbc cuiibl. 3aKOH COXPAHEHUS! UMITYJIbCA.
PeaktuBHOE IBUKEHHUE.

Mexanudeckass pabota U MOMIHOCTh. PaboTa cunm TspkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paboTel. lloTeHumanbHas SHeprus Teia, MOTHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[TorenumanpHast sHEeprus cxaroi npyxuHbl. Kunernueckas sHeprus. Teopema 0 KUHETHYECKOM
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKOM IHEPTUU.

emoncmpayuu.

=

Habnronenne MexaHU4ecKOoro ABMXKEHHsI TeJla OTHOCUTENBHO Pa3HbIX TNl OTCUETA.
CpaBHeHue myTedl U TPaeKTOPHH IBMKEHHsS OJHOTO M TOrO K€ Tejla OTHOCUTEIbHO
pa3HbIX TeJ OTCUETA.

W3mepeHne CKOpoCTH U YCKOPEHUS MPSMOJIMHENHOTO ABHKEHHSL.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOT'O IBUKEHHUS.

HaGnronenue nBuXeHHs Tesla IO OKPYKHOCTH.

HaGnronenne MexaHMYeCKUX SIBICHUH, MPOUCXOAALINX B cucTeMe oTcuéra «Temexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JBMKEHHH OTHOCHUTENBHO KaOMHeTa (PU3UKU.

7. 3aBHCHMOCTb YCKOPEHHS TeJla OT MACChl TeJla U JEMCTBYIOUIEH HA HETO CUIIBI.

8. HabmoneHue paBeHCTBa CUJI TP B3aUMOJICHCTBUM Tell.

9. H3meHeHue Beca Tena pU YCKOPEHHOM JIBUYKEHUHU.

10. Ilepenaya ummynbca Npu B3aUMOAECUCTBUHN TEIL.

11. TIpeoOpa3oBaHus SHEPTUU NIPH B3aUMOICHCTBUH Tell.

12. CoxpaHeHue UMITyjbca IpU HEYIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHHue UMITYJIbCa IPU A0COIIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGnroieHue peakTUBHOTO JIBUKECHUS.

15. CoxpaHeHHE MEXaHUYECKON SHEPTUU MPH CBOOOIHOM IMACHUH.
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16. CoxpaHeHHEe MEXaHUYECKOW SHEPTUU NpHU ABUKEHUU TeJla MO IEHCTBUEM IIPYKUHBI.
Jlabopamopusie padbomot u onvimul.

1. KoHcTpyupoBaHuEe TpakTa Ajsi pa3roHa W JaJIbHEUIIEr0 PaBHOMEPHOTO JABUKEHUS
HIapUKa UITU TEJICKKH.

2. OmpezneneHue cpelHed CKOPOCTU CKOJbXEHHUA OpycKa WM JIBUKEHHUS IIapuKa IO
HAKJIOHHOM IJIOCKOCTH.

3. Ormpenenenue yCKOPEHUsI Tela IPH PABHOYCKOPEHHOM JIBMKEHHUHM I10 HAKJIOHHOM
IIJIOCKOCTH.

4. WccrnenoBaHue 3aBUCHMOCTH ITYTH OT BPEMEHH IIPH PaBHOYCKOPCHHOM JBHMIKCHUU 0€3
HA4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoTessl: €Civ MPU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HauaJbHOW CKOPOCTH
MYTH OTHOCSITCSL KaK PsiJl HEUETHBIX YKCEII, TO COOTBETCTBYIONIHE TIPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnemoBanue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJBXEHHS OT CHJIBI HOPMAJIBHOTO
JTaBJICHHUS.

7. Omnpenenenue K03PPUIMEHTA TPEHUSI CKOJIBKEHHUS.

8. OmpeneneHne KECTKOCTH MPYKUHBI.

9. Ompenenenue pabOTBl CHJIBI TPEHHS TIPH PAaBHOMEPHOM JIBIDKCHHH Tejla I10
TOPU30HTAIBHOM TTOBEPXHOCTH.

10. Onpenenenue pabOTBI CHJIBI YIPYrOCTH TMPU TOABEME Tpy3a C HCIOJb30BaHUEM
HETIOIBMYKHOTO W TIOJIBIPKHOTO OJIOKOB.

11. N3ydeHue 3aKk0Ha COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexann4yeckue Koj1e0aHUA ¥ BOJHBI.

KonebatenpHoe nwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: TMEPHOJ, 4YacToTa,
aMIUIMTyJa. MaTeMaTuyeckuii W TPYKUHHBIM MasTHUKU. [IpeBpailieHne »Hepruum mnpu
KoJie0aTeIbHOM JBU)KEHUU.

3aryxarone kojebanus. BeiHyxkaeHHbIE KosieOaHus. Pe3oHanc. MexaHMYeCKHue BOJIHBI.
CpoiicTBa MexaHH4YeCKUX BOJIH. [IpoonbHbIe M nonepeyHble BOIHBI. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHnueckue BOJIHBI B TBEPIOM TeJle, CEHCMUYECKNE BOJIHBI.

3Byk. ['pomMKkoOCTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk u yapTpa3ByK.

emoncmpayuu.

HaGnronenue kosebanuit Te 1MoJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
HabGnroenue konebanuii rpy3a Ha HUTH U HA TIPY)KUHE.
HaOnroieHne BBIHYXICHHBIX KOJICOAHUI U pe30HaHCa.
Pacnipoctpanenue npojoIbHBIX U MOTIEPEUHBIX BOJIH (Ha MOJICIIN ).
HabnroieHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCcTHYECKHI PE30HAHC.
Jlabopamopuwvie padbomot u onvimol.

oA~ wNE

=

OmnpenerneHne 4acTOThI U MepHoa KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.

OmnpenesneHne 4acTOThl U MepHoa KoieOaHUH Npy>KUHHOTO MasTHUKA.

3. MHccrnenoBanue 3aBHCHMOCTH IEpHOJA KOJEOAHMM MOJBEIIEHHOIO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH MEpHOAA KojeOaHWH MPYKUHHOTO MasTHHKA OT MAaccChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTHU NepHoaa KojeOaHHii rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl

rpysa.
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6. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEpHO/a KOJIeOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl I'py3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO A ICHUsI.
Pazpnen 10. DjekTpoMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
poJH. [IIxana OJICKTPOMArHUTHBIX BOJIH. Wcnonp3oBanne OJICKTPOMAruuTHBIX BOJIH JJISA COTOBOM
CBSI3H.
DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 2EKTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOMCTBA CBETA.
Jlabopamopubvie padbomot u onvimel.

1. W3y4yeHue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C MIOMOIIbIO MOOUIIBHOTO TeIe(OoHa.

Pa3nen 11. CBeroBble siBICHHS.

JlyueBass mognens cBera. Mcrounuwku cBera. IIpsiMonuHelHOE pacnpoCTpaHEHUE CBETa.
3armenust Connna u Jlynsl. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpesioMiIeHUsT cBeTa. [loiHOE BHYTpeHHEE OTpaKEHHE CBETA.
Hcnonr30BaHMe TTOJTHOTO BHYTPCHHETO OTPAXKCHUSA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xon nyuedt B aumnH3e. Onruyeckas cucreMa (doToamnmapara, MHUKpPOCKONA U
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.

Paznoxxenue Genoro ceera B criekTp. OnbiTel HetoToHa. ClioKeHNE CIIEKTPATbHBIX IIBETOB.
Hucnepcus ceera.

emoncmpayuu.

[IpsimonuHelHOE pacpoCTPaHEHHUE CBETA.

OtpaxkeHue cBera.

[Tonydyenue n300pakeHUI B TUIOCKOM, BOTHYTOM W BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHYECKUN CBETOBOJI.

Xox mydeii B coOuparoleit TuH3e.

XoJ ayder B pacCEeUBarOLLEH JIMH3E.

[Tonyuenue n300pakeHH ¢ TOMOIIBIO JINH3.

. Ilpuanun netictBus doToanmapara, MUKpOCKOIIAa U TEJIECKOTIA.
10. Moxenb riasa.

11. PasnokeHue OeIoro CBEeTa B CIICKT).

12. TlonydeHue 6enoro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.

©CoN R WONRE

1. HccnenoBaHue 3aBUCHUMOCTH yIJIa OTPAKEHUSI CBETOBOTO JIyda OT YIJla MaJeHUsl.

N3yueHne xapakTepucTUK U300paKeHHs IpeMeTa B IJIOCKOM 3epKae.

3. HccnenoBaHue 3aBUCHMOCTH yrja NPEIOMIIEHMs] CBETOBOIO Jyda OT yIjla NaJeHUs Ha
I'PAaHULIE «BO3/LyX—CTEKIION.

4. TlomyueHune n300pakeHUH ¢ MTOMOIIBIO COOMPAIOIIEH JINH3BI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOM CHIIBI COOMpAroIei JINH3BL.

6. OIBITHI [0 Pa3JI0’KEHUIO OEIOT0 CBETA B CIIEKTP.
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7. ONBITBI MO BOCHPHUATHIO LBETa NPEAMETOB IPU HMX HAONIOJCHUU Yepe3 LBETOBbIC
GUIBTPHL.

Paznes 12. KBanToBLI€e IBJICHUS.

OmnbiThl Pezepdopaa u rumanerapHast Mmojenb atoma. Monens atoma bopa. Mcenyckanue u
noryionieHue ceera aroMoM. KBaHTel. JInHelHyaTblie CIIEKTPBI.

PanmnoaktuBHOoCTh. Alnbda, Oeta- u ramma-uznydeHus. CTpOeHHE aTOMHOTO sjipa.
Hyxkinonnas Monens aromuHoro sjgpa. HM3otombel. PampnoaktuBHble npeBpamienus. llepuon
roJypacnaaa aTOMHBIX sIep.

SnepHble peakuuy. 3aKOHBI COXpAaHEHUS 3apsA0BOI0 M MAacCOBOTO YHCEN. DHEPrus CBS3U
aToMHbIX sjep. CBs3p Macchl W SHepruu. Peakuuu cuHre3a u aeneHus sjep. Mcrounuku
sHepruu CoJiHLA U 3BE3L.

SnepHas sHepretuka. JlecTBUSA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUS U MOTJIOMICHHUS.

CrieKTphl pa3IM4HbIX Ia30B.

Cnekrtp Bogopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOMIUX U3TYUCHH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnwie pabomel u onvimel.

IR A

1. HaOxnromeHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyICHUSI.

2. HccrenoBanme TpEeKOB: W3MEPEHHE SHEPTHUM YACTHIBI 10 TOPMO3HOMY IyTH (110
dhoTtorpadusim).

3. U3mepeHne pagroakTHBHOTO (OHA.

IToBTOPHUTEIbHO-00001AOIIHUIA MOAYJIb.

[ToBTOpUTENIEHO-0000IAOIINI  MOJY/b  MpeIHA3HAUYeH Ui CHUCTEMAaTH3allud |
0000IIeHUsT TPEIMETHOTO COJIEPYKAHUS M OTIBITA IS TSIILHOCTH, IPHOOPETEHHOTO MPH U3YYCHUU
BCEro Kypca (pu3mKm, a Takke s MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
(busuke st 00yJaroIIMXCsl, BRIOPABIIUX ATOT YY€OHBIN MPEAMET.

[Ipy ¥W3y4YeHWH JAHHOTO MOJYJS PEIM3YIOTCS UM CHCTEMATH3HPYIOTCS  BHIBI
JEATEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeurBaeTcs JOCTIKEHHE TIPEAMETHBIX U
MeTarnpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaToB o0y4eHHs, dbopmupyercs
€CTeCTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCIICAOBAHUS SIBICHUI
NPUPOJBI U TEXHUKH, OBJIQJCHUE YMEHHSMH OOBSCHATh (DU3MYCCKHE SIBICHUS, TPUMCHSS
MOJIyYCHHBIC 3HAHUS, PEIIaTh 3a/1a41, B TOM YKMCIIEC KAUECTBCHHBIC U 3KCIIEPHUMEHTAIIbHBIC.

[TpuHIIMTIHATIEHO ESTEILHOCTHBINA XapaKTep TAaHHOTO pasjielia peau3yercs 3a CUéT Toro,
YTO 00y4arolIrecs BBITIOIHSIOT 3a[aHus1, B KOTOPBIX UM TPEIIaracTcs:

Ha OCHOBE TIOJNYYEHHBIX 3HaHUW pacro3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKUE SIBICHUS
B OKpY)Karollel Mpupojie U MOBCEIHEBHOM KU3HH;

WCIOJIb30BaTh HAYYHBIE METOMbI MCCIENOBAaHUS (DU3MUECKUX SBICHUN, B TOM YHCIE IS
MIPOBEPKHU THIOTE3 U MOJTYICHHS TEOPETUUECKIX BBIBOJIOB;

OOBSCHSATH, HaydyHBIE OCHOBBI HamOoJlee BaXKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJOTHUH,
HampuMep, MPaKTUYECKOTO UCMOIb30BAHUS PA3THMYHBIX HCTOYHUKOB SHEPTHH HAa OCHOBE 3aKOHA
MIPEeBPAIIEHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3uKM Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS HAalpaBlIieHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesymbraTe wu3ydeHus (QHU3MKKM Ha YPOBHE OCHOBHOTO oO0miero oOpa3oBaHUs Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THYHOCTHBIC PE3yIbTAThl B YACTH:

1) NaTpUOTHIECCKOIO BOCIIMTAHUSA

e TMPOSIBIEHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (pr3nuecKoit
HayKH;

2) IPaKAaHCKOIo U 1yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS

e —TOTOBHOCTb K AaKTUBHOMY Yy4YaCTUIO B O6CY)KI[€HI/II/I O6IH€CTB€HHO 3HAYUMBIX U
OTUYCCKUX HpO6J'IeM, CBs3aHHBIX C ITPAKTHUYCCKUM IIPUMCHCHHUEM )IOCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I,
e —O0CO3HAaHUEC BAXXHOCTHU MOPAJIBHO-3TUYCCKUX IMMPUHIUIIOB B ACATCIIBHOCTU y‘—IéHOFO;

3) acTeTHMYECKOr0 BOCIIMTAHMS:

e BOCHPHUATHE 3CTETUUECKUX KAUeCTB (PU3NUYECKONW HAyKH: €€ TapMOHUYHOIO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

e —OCO3HaHHE IEHHOCTH (PU3NUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEHIIIEH COCTABISAIOMIEH KYIbTYpbI;

e —pa3BUTHE HAy4yHOM  J1IOOO3HATENILHOCTH, HMHTEpeca K  HCCIEN0BaTEeIbCKON
NesITeNIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOIO 0JI1ATONOJYyYHS:

e —OCO3HaHHE IEHHOCTU 0e30MacHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BRXHOCTH MpaBWJI O€30IaCHOrO TMOBEACHHS Ha TPaHCIOPTE, Ha J0porax, C
ANEKTPUYECKUM U TEIJIOBBIM 000OPYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

e —chopMHpPOBAHHOCTh HaBbIKa pe(rIeKkcuu, NpU3HAHWE CBOEro MpaBa Ha OMIMOKY U
TaKOTO ke [paBa y APYroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMSI:

e —aKTMBHOE YYaCTHME€ B pEIICHWH MpPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTesIbHOW OpraHM3aluu, TOpoJa, Kpas) TEXHOJOTHYECKOM M COIUaTbHON
HaNpaBJIEHHOCTH, TPEOYIOLINX B TOM YUCIIe U PU3NUECKUX 3HAHUM;

e —HHTEpEC K NPAKTUYECKOMY U3y4EHHIO podeccuil, CBI3aHHBIX ¢ (PU3UKOIL;

7) HKOJIOrHYeCcKOro BOCIIMTAHMA:
e —OpHCHTAIMS HAa MPUMEHEHHE (DU3MUYCCKMX 3HAHWK JUIs peIleHUs 3aja4 B 0O0JIaCTH

OKpPY’KaIOILEN Cpenibl, IUNIAaHUPOBAHMSI TIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX MOCIIEACTBUM
JUI OKpYXKarollle cpebl;



e —O0CO3HaHHME INI0OAILHOTO XapaKTepa IKOJIOTHUECKUX IPOOJIeM U IMyTel UX pelIeHus;

8) ajlaliTalluid K U3SMEHAIOIUMCH YCJI0OBUAM COIMAIbHONI 1 HpHpO)IHOﬁ Cpeabl:

e —TOTPEOHOCTH BO B3aWMOJCHCTBUU TIPU BBIIIOJTHEHUU WCCICIOBAHUNA M MPOEKTOB
(bu3nvecKoi HaIIPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHHSIM JPYTHUX;
e —IIOBBILICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 IPAKTUYECKYIO JEATEIbHOCTb;

e —TOTPEeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWI, B TOM uuciie (OPMYIUPOBATH HJIEH,
MOHSATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

e —o0co3HaHME Ae(PUIINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3UKH;
e —IUIAaHMPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUN;
e —CTpPEMJIEHHME aHAIM3UPOBATh M BBISBIATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA U

9KOHOMHWKH, B TOM YHCJIC C UCTIOJB30BaHUEM (U3NICCKIX 3HAHMIA,
e —OIICHKA CBOMX JICHCTBUU C Y4ETOM BIIMSHHS Ha OKPYKAMOIIYIO CPEAy, BO3MOXKHBIX
TJI00ATBHBIX TTOCIEACTBHIMA.

METANPEIAMETHBIE PE3YJIbTATDBI

B pesymbraTe OCBOGHHS TpOTpaMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromierocs OyayT cQOpMHUpPOBAaHBI MeTAaNpeIMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEpCAJbHbIE Yy4yeOHble JAeWCTBUS, KOMMYHHUKATUBHbBIE
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBYSI, PETYISITUBHBIC YHUBEPCATIbHbBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble Jornyeckue 1ecTBHSA:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKU OOBEKTOB (SIBJICHUI);

e  YCTaHABJIMBAThH CYIIECCTBCHHBIN MPU3HAK KIACCH(PHUKAIINU, OCHOBAHHUS JJIsi 0000IICHUS 1
CpaBHEHWSI,

e BBIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B pacCMaTpUBAEMbIX (aKTax, JaHHBIX H
HAOJIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHHSIM;

e BBIBJIATH NPUYUHHO-CIICJACTBEHHBIC CBSI3M MPHU HM3YyYCHUU (PHU3MUCCKUX SIBICHUH U
MPOIIECCOB, JeNaTh BBIBOJBI C HCIIOJB30BAaHHEM JICAYKTHBHBIX ¥ WHIYKTHBHBIX
YMO3aKIFOUCHHUH, BBIJIBUTaTh THIIOTE3bI O B3aUMOCBSI3SIX (PM3UUCCKUX BEITHYMH,

e CaMOCTOSITENIHO BBIOMPATH CIOCOO perieHus yueOHo# du3znyeckoil 3a1aun (CpaBHEHUE
HECKOJIbKUX BapUAHTOB pELICHHs, BbIOOp HauboJiee MOIXOAANIET0 C  Y4ETOM
CaMOCTOSITEIIBHO BBIJICTICHHBIX KPUTCPHUER).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

e HCHOJIb30BATb BOIIPOCHI KaK HCCJIeI0BaTEIbCKUI HHCTPYMCHT IIO3HAHUA;

e TIPOBOJAUTH IO CAMOCTOSTCIIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN q)HSH‘IeCKI/Iﬁ
OKCIICPUMCHT, HeOO0JIbIIIOE HUCCICIOBAaHUC q)I/ISI/I‘leCKOl"O SABJICHUS

e OLCHHMBATH Ha MNPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYO B XOIC
HCCIICAOBAaHUS UJIN SKCIICPUMCHTA,

e CaMOCTOATCIIBHO (I)OpMyJ'IHpOBaTB 0606II_ICHI/I$I " BBIBOJBI 1O pE3YyJIbTaTaM HpOBeIIéHHOFO
Ha6J'IIO,I[eHI/I$I, OIlbITa, UCCIICAOBAHMU,

e TIPOTHO3UPOBATL BO3MOXKHOC JalbHEHIIee Pa3sBUTUC (1)I/I3I/IHCCKI/IX mpouecCoB, a TAKIKEC
BbIIBUT'ATh IMPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.



Pabora c undopmanueii:

MPUMEHATh Pa3IMYHBIE METOJbl, MHCTPYMEHTBI M 3alpochl NPH MOUCKE U OTOOpe
nHGOpPMAIMY WK TAHHBIX C YIETOM IMPEUIOKEeHHON yueOHOM (hru3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CHCTEMATH3MPOBATH M HHTEPIPETUPOBATH HH(DOPMAIMIO Pa3IMYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

CaMOCTOSITEIIEHO BBIOMpAaTh ONTHUMAJIBbHYIO (OpPMY NpeACTaBiICHUs WHPOPMAIMH U
WLTIOCTPUPOBATh peIlaeMble 3a7adll HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKoi U X KOMOMHAIMSAMHU.

KOMMyHI/IKaTHBHI)Ie YHuBEpCaJdbHbIC yqeﬁnble JelCcTBHUA:

B XoJie OOCYXJCHHS Yy4eOHOro MaTepualia, pe3ylbTaTOB Ja0OPAaTOPHBIX pPadOT U
MIPOEKTOB 33J]aBaTh BOIPOCKHI IO CYIIECTBY OOCYKTaeMOW TEMBI M BBICKA3bIBATh WJICH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U TOAIepKaHne 01aroKenaTelbHOCTH O0IeHHS;
COTIOCTABJISATh CBOM CYXKJICHUS C CYXKICHHSIMH JPYTUX YYaCTHUKOB JIMAJIOTA,
O0OHapY)KHBaTh Pa3JININE U CXOACTBO TTO3UIIHIA,

BBIPAKATh CBOKO TOUKY 3pEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

MyOJIMYHO  TMPEJACTABIATH  PE3yIbTaThl  BBINOJHEHHOTO  (PU3WYECKOTO  OIBITA
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MMOHUMATh U UCTIOJIb30BaTh MPEHUMYIIIECTBA KOMAHAHOW M MHIUBUAYAITBHONW paOOThI PU
pelIeHNH KOHKPETHON (hr3nueckoil mpoOiaemsl;

MPUHUMATh TEJIM  COBMECTHOHM JIeSITeITLHOCTH, OPraHW30BBIBATH JCHCTBHS IO €€
JOCTIIKEHHIO: PACIIPENICISITh POJIM, OOCYXKJaTh MPOIECCHl M Pe3yabTaThl COBMECTHOMN
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOIO 4acTh pPalOTHI, JOCTUras KaueCTBEHHOTO pe3ylbTara IO CBOEMY
HaIpPaBJICHUIO U KOOPIUHUPYS CBOU JAEHCTBUS C JPYTUMHU YIEHAMU KOMAaH/IbI;

OIICHMBATh KaYeCTBO CBOEr0 BKJIaJa B OOMIMNA MPOAYKT MO KPUTEPUAM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUueOHbIE 1elCTBUS

Camoopranuszanms:

BBISIBIISITH MPOOJIEMBI B KM3HEHHBIX U YUEOHBIX CUTYAlUsX, TPEOYIOIUX I PeLICHUs
(bu3nuecKuX 3HAHHIH;

OPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0JAX MPUHATUSA pelleHud (MHAUBHIyaIbHOE,
MIPUHSTHE PEIICHUs B TPYIIe, IPUHATHE PELICHUN IPYIIO);

CaMOCTOSITENIBHO COCTaBIISITh AITOPUTM pelleHuss (U3MYecKor 3aayu WM IJIaHa
UCCIEIOBAaHUSI C Y4YETOM HMEIOLIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh MpeiaraeMble BapUaHThl peIIeHUH;

JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

JlaBaTh aIEKBATHYIO OIIEHKY CUTYalluH U MpeaaraTh MaH e€ U3MEHEHUS;

OOBSICHATH MPUUYMHBI JOCTHKEHUS (HEIOCTHKEHUS) pe3yabTaToOB JESITEIbHOCTH, aBaTh
OLIEHKY ITPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3HMUYECKOTO
UCCIICZIOBAaHUSI MJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS
CUTYallUi{, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;



CTaBUTH ce0sl HA MECTO JPYroro 4ejoBeKa B XOJE CIOpa MM JUCKYCCHH HAa HAay4dHYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY JIPyroro;

pU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpH pelieHud (Qu3nyYeckux 3amad Wid B
YTBEPKJICHUSX HA HAyYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.



HNPEAMETHBIE PE3YJIBTATbBI

K xoHniy oOyueHust B 7 KJacce MpeIMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y 0OYUAIOIIMXCS YMEHHIA:

e HCNOJb30BaTh MOHATUSA: (U3NYECKUE M XUMHUYECKHE SIBJIEHUs, HaOIIOACHUE,
OKCIEPUMEHT, MOJIENb, T'HUIOTE3a, CIUHHUIBI (U3NYECKUX BEIMYHMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHMS BemlecTBa (TBEPIOE, XKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe
JIBUKEHHE  (paBHOMEpPHOE,  HEPAaBHOMEPHOE,  MPSIMOJUHENHOE),  TpaeKTopus,
paBHOJEHCTBYIOIAsl cwia, jaedopmanus (ymnpyras, IJIacTHYECKasi), HEBECOMOCTb,
COOOMIAFOIINECS COCY/IBI;

e paznuyarh sBieHUS (AUQQy3us, TEMIOBOE IBIKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE MABWKEHHME, WHEpLUs, B3aUMOJEWUCTBHUE TeEll, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpallleHUs, Nepeada JaBieHNs TBEPABIMU TellaMH,
KUAKOCTAMU U Tra3aMu, arMoc(depHOoe JaBlIeHHE, IUIaBaHWE TeJ, MPEBPALICHUS
MEXaHUYECKOH 3HEpruu) Mo ONMMCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PU3NYECKOE SBIICHUE;

e pacrno3HaBaTh MPOSIBICHHUE M3YyYEHHBIX (PU3MUECKUX SIBJICHUM B OKpPY)KAIOIIEM MHUDE, B
TOM uHcie (QU3NYECKHe SBJICHUS B MPUPOJE: MPUMEPhl IBUKEHHUS C Pa3TUYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHMBOM MNPUPOJE, IEHUCTBHE CHIIBI TPEHUS B IPUPOAE H
TE€XHUKE, BJIMSHHE aTMOC(EpPHOro J[aBJE€HUS Ha KUBOW OpraHuM3M, IUIaBaHUE pbIO,
pplUaru B TeJ€ 4YelOBEKa, MPU STOM IEPEeBOJAUTH NMPAKTHUECKYIO 3a/ady B Y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SIBICHMUIA;

e OMNUCHIBaTh M3YYEHHBbIE CBOWCTBA TeNl M (PU3UYECKHE SBIICHUS, UCIONb3Yysd (U3NYECKUE
BETMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Teja, cujla TPeHUs, JaBieHue (TBEPIOro
Tena, JKUJKOCTH, ra3a), BITAJIKUBAIOLIAs CUJIa, MEXaHUYeCcKasi paboTa, MOIIHOCTb, TJIEYO
CHWJIBbI, MOMEHT CHJIbI, KOO(UIIUEHT MOJE3HOTO EHCTBUS MEXaHU3MOB, KUHETHYECKas U
MOTEHIMATIbHAS AHEPrusi), MPU OMHUCAHWUU IMPABWILHO TPAKTOBATh (PU3MUYECKHUI CMBICT
HCIOJIb3YEMbIX BEJIMYUH, UX 0003HAUCHUSI U eIMHUIBI (PU3MUECKUX BEITUYHMH, HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE TAHHYIO (U3WYECKYIO BEIUYMHY C APYTUMHU BEJIMYMHAMH,
CTPOUTH rpapUKu U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

e  XapaKTepu30BaTh CBOMCTBA Tej, (PU3MUYECKUE SBJICHUS U MPOIECCHI, UCIOJIb3YS MpaBuiia
CJIO’KEHHUS CUJ (BJIOJb OJHOW MpsMol), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHus pblyara (070Ka), «30JI0TOE MPABHIIO» MEXAaHHUKH, 3aKOH
COXPAaHEHUS MEXaHMYECKOW OSHEpPruu, MpU ATOM JAaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alMCBHIBAaTh €M0 MaTEMATHUECKOE BhIPAKECHUE;

e OOBIACHATH (PU3MUYECKUE SBICHUS, IPOIECCH U CBOMCTBA TEJN, B TOM YHUCIIE U B KOHTEKCTE
CUTYalluil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUUYUHHO-CIIEACTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMYECKUX HIaroB ¢ OMOpoil Ha 1-2 M3y4EHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

e pewmaTh pacu€THbIE 3agauyd B 1—2 JEWCTBUS, MHCIONB3Ysd 3aKOHBI M (OPMYIIBL,
CBsi3bIBaroIMe (pU3NUYECKHe BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33aJauyl 3allMChIBATh
KpaTKoe YCJIOBHE, IMOJCTAaBJIATh (pu3nyeckue BETUYUMHBI B (OPMYNIBI M IPOBOJIUTH
pacuéThbl, HAXOAUTh CIIPABOYHBIE JAHHBIE, HEOOXOUMBIE JJIS pPEIIeHNUs 3a/1a4, OLIeHUBATh
PEATMCTUYHOCTD MOJYYeHHON (PM3UYECKOM BETMYMHBI;

e pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIX (PU3HUECKUX METOJIOB,
B OIIMCAaHUM MCCIEAOBAHUSA BBIACIATH IPOBEPAEMOE NPEANOJIOKEHUE (TUIIOTESY),
pa3nuyaTth W MHTEPIPETUPOBATH MOIYYEHHBIH pe3yabTaT, HaXOAUTh OIIMOKH B XOJe
OTIbITA, JIEJIaTh BBIBOJIBI 10 €70 PE3yJIbTaTaM;



MIPOBOJIUTH OIBITHI 1O HAOIIONEHUIO (U3NYECKUX SIBICHUH WM (PU3MYECKHX CBOMCTB
Tel:  (opMynupoBaTH TMpOBEpSEMbIE TMPEAINOJIOKEHHs, COOUpaTh YCTAHOBKY W3
MPEUI0KEHHOT0 000PYA0BaHUS, 3aUCHIBATH X0/ OTBITa U (JOPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATh NPSMbIE M3MEPEHHS PACCTOSIHHSA, BPEMEHH, MAcChl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl C HCIOJb30BAHWEM AHAJOTOBBIX W LU(POBBIX MPHOOPOB, 3alMCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 33JaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHU;
MIPOBOJIUTH HCCIIEJOBAHUE 3aBHCUMOCTH OJHON (PpU3MUECKOW BEIWYHMHBI OT JIPYroul ¢
HCII0JIb30BAHUEM MPSIMBIX MU3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JBUXKYIIETOCS
Tela OT BPEMEHHU JBM)KEHMSI Tela, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBHCUMOCTH CHJIBI TPEHHS OT IUIOMIAIH
CONPUKOCHOBEHHUS TE€J, CHUJIbl YIIPYrOCTH OT Y/UIMHEHHUS MPYXKHUHBI, BbITAIKUBAIOIIEH
CWIbl OT o00BbEMa MOTPYKEHHOM wYacTM Teda M OT IUIOTHOCTH KUJAKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTU Te€ja, OT IJIyOMHBI, Ha KOTOPYIO MOTPYXKEHO Telo,
YCIIOBUH TIJIaBaHUs TeJ, YCJIOBUI paBHOBECHsI pblyara U OJIOKOB), Y4acTBOBAaTh B
IUTAaHUPOBAHUM Y4EOHOTO MCCIIEI0BaHMs, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHMUS,
cienys HpeUIoKEHHOMY IUIaHy, (UKCHUPOBAaTh pPe3yNbTaThl MOJYyYEHHOW 3aBUCUMOCTU
(u3NYECKUX BEJIMYUH B BUJAE MPEUIOKEHHBIX TaOIUIl U TPadUKOB, AEIaTh BBHIBOJBI O
pe3ylibTaTaM UCCIIeJOBaHMS;

MIPOBOJUTH KOCBEHHbIE M3MEPEHUs] (PU3NYECKUX BeIMYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPIOTO Tella, CHJIa TPEHUS CKOJBXKEHUs, JaBJICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHJIA, AEUCTBYIONIAs HA MOTPYKEHHOE B JKUAKOCTH T€JI0, KOADUIIUEHT
MIOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAaHU3MOB), Ceays MPEAJIOKEHHON MHCTPYKLIUU: MPU
BBITIOJIHEHUM U3MEPEHHI CcOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIATH
3HAQYE€HHE NCKOMOW BEJIMYMHBI;

coOmoaTh TpaBWia TEXHUKH O€30MacHOCTH mpu  paboTe ¢ JabopaTOpHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHIUNBI JCUCTBUA MNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, AUHAMOMETpP, COOOIIAIOIINECS COCYJbl, OAPOMETp, pblyar, MOJBHKHBIM U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TJIOCKOCTh;

XapaKTepU30BaTh NPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKHX YCTPONCTB
C ONOpOoM Ha WX omucaHus (B TOM 4YHUCIE: MOAIIUIHUKH, YCTPONCTBO BOJOIPOBOJA,
TUAPABIMYECKUN TpPecc, MAaHOMETp, BBICOTOMEp, TOPIIHEBOM HAcOC, apeoMeTp),
UCIOJIb3YSl 3HAHUS O CBOWCTBAX (PU3WYECKUX SIBICHUH M HEOOXOAUMBbIe (U3NYECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTh MpUMEpPbl  (HAXOAWTh HMHPOPMAIMIO O MpUMepax) MPAKTUYECKOTO
WCIOJIb30BaHUs (PU3UYECKHX 3HAHWM B TIOBCEJHEBHOW JKM3HHM M 00ecredeHus
0€30MacHOCTH TMpH OOpalleHud C NpudopaMH U TEXHUYECKHMMH YCTpPOICTBaMH,
COXPaHEHUS 3/I0POBbsSI M COOJIIO/ICHUSI HOPM 9KOJIOTUYECKOTO MOBECHHS B OKPYKArOIIen
cpene;

OCYILIECTBIISITH OTOOp HCTOYHUKOB HH(popmanuu B VHTEepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCA 3HAHUN U MYTEM CpaBHEHUS
Pa3UYHBIX WCTOYHHMKOB BBIIENIATH MHPOPMALMIO, KOTOpasi SBJISETCS MPOTHBOPEUYUBON
WA MOKET OBITh HEJJOCTOBEPHOM;

UCIOJb30BaTh MPH BBINOJHEHUH YYEOHBIX 33/JaHUN HAyYHO-TOMYJSPHYIO JHUTEpATypy
($U3MYecKOro cojep KaHus, CIIpaBOYHbIe MaTepualibl, pecypchl cetu MHTepHeT, BlajeTh
npuéMaMi KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGPOpMALMU M3 OJHOM
3HAKOBOW CHUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUChMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBe 2—3
UCTOYHHUKOB MH(pOpMALUU (U3NUECKOTO COJEp’KaHMs, B TOM 4YHCJe MyOJMYHO AeaThb
KpaTKhe COOOLIeHUsI O pe3ynbTaTaxX MPOEKTOB WM YY€OHBIX HCCIEIOBAaHUU, MIPU 3TOM
IPaMOTHO  HCIOJIb30BaTh  M3YYCHHBIM TMOHATHHHBIMA  ammapaT Kypca  (DU3HKH,
COINPOBOKJATh BBICTYIUIEHUE [TPE3EHTALIUEN;



e I[P BBINIOJHEHUU y4EOHBIX MPOEKTOB M MCCIEJOBAHUH pacHpeAessTh OOsM3aHHOCTH B
IpyIIe B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJa4aMHM, CICIUTH 3a BBIIOJHEHUEM ILIaHA
NEUCTBUI, a/JeKBaTHO OIICHMBAaTb COOCTBEHHBI BKJIAJ B JESATEIBHOCTb TIPYIIIIHI,
BBICTPauBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOLIUX.

K xoHniy oOyueHust B 8 KJiacce mpeIMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHIA:

e HCMOJIb30BATh IOHATHS: Macca M pa3MeEpPbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE ATOMOB M
MOJIEKYJI, arperaTHbIe COCTOSIHHS BEIECTBA, KPUCTAUIMYECKUe M aMmop(dHbie Tena,
HACBIIICHHBIN ¥ HEHACBIIICHHBIN Tap, BJIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSI
SHEprus, TEIUIOBOW JBHUIATEllb, JIEMEHTAPHBIM AIEKTPUUECKUN 3apsii, SJIECKTPHYECKOE
oJie, MPOBOAHUKH U JUAJICKTPUKH, MOCTOSIHHBIN JIEKTPUUYECKHUI TOK, MAarHUTHOE TOJIE;

e pasznuyarh sBIeHUs (TEIUIOBOE paclIMpeHHe U C)KaThe, TeIulonepeaaya, TeIIoBOe
paBHOBECHE, CMayMBaHWE, KalNWUISIPHbIE SBIICHWS, HWCHApEHUEe, KOHIEHCAIHs,
IJIaBJICHUE, KpHUCTAJUTH3ALHS (oTBepneBaHuE), KHUIIEHUE, Teroneperaya
(TETUIONIPOBOTHOCTh, KOHBEKIIUS, W3JIYYCHHE), DJICKTpHU3allds T, B3aUMOJCHCTBUE
3apsag0B, JEUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJECHCTBUE
MarHuTOB, JIEMCTBUE MATrHUTHOTO TMOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHWTHAas
WHIYKIMS) TI0 OMHCAaHWUI0 WX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX TaHHOE (PU3UYEeCcKoe SBICHUE;

e pacmo3HaBaTh MPOSBICHUE M3YyYEHHBIX (DU3NYECKUX SBJICHUU B OKPYXAIOIIEM MHpE, B
TOM uucie (pU3nvecKue sBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATXKEHUE U KaWUISIPHbBIE
SBJIICHHS B IIPUPOJE, KPUCTAUIBI B IPpUpPOJE, n3nydeHrue CoJHLa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 0Opa3oBaHHE pPOCHI, TyMaHa, UHEs, CHEra, 3JEKTPUUYECKUE SIBJICHUS B
aTMocdepe, DIIEKTPUYECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE TMOJIe€ 3eMJH, Jpeid
MIOJIKOCOB, POJIb MATHUTHOTO TOJIS JAJI KU3HHM Ha 3eMile, NOJIIPHOE CHUSHHE, MPH 3TOM
MEPEeBOJIUTh TMPAKTUYECKYIO0 337ayy B Y4eOHYIO, BBIJENATH CYILECTBEHHBIE CBOICTBA
(mpu3Haky) pU3NUECKUX SBIICHUM;

e OIMUCBHIBaTh M3YYEHHBbIE CBOWCTBA Tell M (pU3MUECKHUE SBJICHUSA, UCIOIb3Yyd (hU3HUECKUe
BEIIMYMHBI (TemrepaTypa, BHYTPEHHSISI DHEpPrusi, KOJMYECTBO TEIUIOTHI, YJeJIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, yJeJlbHAas TEIUIOTa IUIABJICHUS, YyJEJIbHas TEIUIoTa
napooOpa3zoBaHusi, yJelbHas TEIUIOTa CrOpaHHsl TOIUIMBA, KOA((UIMEHT MOJE3HOTO
JNEUCTBUS TEIUIOBOW MalllMHbI, OTHOCHUTENIbHASI BJIAXXHOCTh BO31yXa, AJIEKTPUYECKUI
3apsjl, cuia TOKa, JIEKTPUUYECKOE HANPSIKEHHE, COPOTUBIIEHUE ITPOBOIHUKA, YAECIBHOE
COMPOTHBIIEHUE BEUIECTBA, pabOTa M MOUIHOCTH AIEKTPUUYECKOTO TOKA), MPU OMHUCAHHUH
MPaBUJIBHO TPaKTOBaTh (U3UYECKUN CMBICI HCHOJIB3yEMbIX BEIMYUH, 0003HAYCHUS U
€AUHULIBI  (PU3MYECKUX BEIWYHH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JaHHYIO
(bu3MUYeCKyl0 BENUYMHY C JPYTMMU BEJIMYUHAMH, CTPOUTH TpadUKd H3YYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

e XapakTepu3OBaTh CBOMCTBa Ten, (U3MUECKUE SBICHUS U TPOIECCH, HCIOIb3Ys
OCHOBHBIE€ TIOJIOXKEHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOEHHUSI BEILECTBA,
MIPUHIIUI CYNEPIO3UIIUHU TIoJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH OMma 1751 yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEHUs! SHEPTUH, Mpu
9TOM JaBaTh CIOBECHYIO (OPMYTHUPOBKY 3aKOHA M 3alHChIBATh €r0 MaTeMaTHUYeCKOe
BBIPAXKEHUE;

e OOBICHATH (PU3UUECKHE MPOILIECCHl U CBOMCTBA TEll, B TOM YHCIIE U B KOHTEKCTE CUTYaIuit
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYMHHOCIEACTBEHHBIE CBSI3H,
CTPOUTH 00BsCHEHUE U3 1—2 JIOTMYECKUX IIATOB C OMOPOi Ha 1—2 M3YYEeHHBIX CBOWCTBA
(bu3MUECKUX SABICHUH, (PU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTE;



pemiath pacdy€THBIE 3amaud B 2—3 JIEHCTBUS, UCHONB3yS 3aKOHBI U (hopmyIbl,
CBSI3BIBAIOINE (PM3UYCCKIE BEIMUMHBI: HA OCHOBE aHANIM3a YCIIOBUS 3a]a4d 3aIUCHIBATh
KpaTKOE YCJIOBHE, BBISBIISITH HEIOCTATOK JAHHBIX IS PEIICHUS 3a]add, BbIOWPATh
3aKOHBI U POPMYITBI, HEOOXOUMBIE ISl €€ PeIIeHHUS, TIPOBOIUTh PACUETHI U CPABHUBATH
MOJTy4€HHOE 3HAYCHHE (PU3HUYECKON BEIIMYMHBI C H3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh IMPHU MOMOIIH (PHU3UIECKIX METOIOB,
HCMOJIb3ysl ONHCAaHWE MCCIEAOBAHUS, BBIACIATh IPOBEPSIEMOE  IPEIAINOTI0KEHUE,
OLICHUBATh MPABUJIBHOCTH MOPSAJIKA MPOBEACHUS UCCIIEIOBAHUSA, JIETATh BHIBOJIbIL;
IIPOBOJIUTH OIBITHI TI0 HAOIOICHUIO (DU3MYECKUX SBICHUHN WA (PU3UIECKUX CBOMCTB TEI
(KanwUISIpHBIC SBJICHUS, 3aBUCUMOCTD JIaBIICHUS BO3/IyXa OT €ro 00b&Ma, TeMIIepaTyphl,
CKOpPOCTH TpOLIECCa OCTHIBAaHUS W HATPEBAHUS MPU U3JIYYEHHUH OT LBETA W3JIydarolleu
(Tormomaroiei) MoOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPHI KUJIKOCTH U
wIonaaM €€ TOBEPXHOCTH, JJIEKTPU3ALUMS TEJI M B3aUMOJICHCTBUE DIIEKTPUYECKHUX
3aps70B, B3aMMOJCHCTBUE IMOCTOSHHBIX MAarHWTOB, BU3yalM3alldsl MArHUTHBIX MOJEH
MOCTOSIHHBIX MAarHUTOB, JIEMCTBHSI MAarHUTHOTO TOJIS HA MPOBOJAHUK C TOKOM, CBOWMCTBA
AJIEKTPOMArHUTa, CBOMCTBA DJIEKTPOJBUTATENS TOCTOSHHOTO TOKa): (hopMymupoBaTth
MPOBEPSIEMBIE TIPEITOJIOKEHUS, COOUPATh YCTAHOBKY U3 TIPEITI0KEHHOTO 000Py/I0BaHUS,
OTIMCBIBATh XOJI OTIbITa U (POPMYJIUPOBATH BHIBO/IHI,

BBIMOJIHATh MPSIMBIE MU3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHOW BJIAXKHOCTH BO3/yXa,
CWJIBI TOKa, HANPSDKEHHS C WCIOJB30BAHUEM aHAJIOTOBBIX NPHOOPOB U JIaTIYMKOB
(bM3UYECKUX BEIWYWH, CPAaBHUBATh PE3YJbTAaThl H3MEPEHUH C YYETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MPOBOJIUTHh KCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DM3MYECKON BEIMYHHBI OT APYrod ¢
HCIIOJIb30BAHUEM MPSIMBIX U3MEPECHHM (3aBUCUMOCTH COTTPOTHUBIICHUSI TIPOBOAHUKA OT €T0
JUIMHBI, TUIOIIAQM TOTEPEYHOr0 CEYEHUs MW YJIEJIbHOTO COMPOTHBIICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, WIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha MPOBOJHHKE,
HCCIe0OBaHUE TIOCIIEIOBATEILHOTO M TMApaUICIbHOTO COCIWHEHWH TPOBOJHUKOB):
IJIAHUPOBATh HMCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBITIOJHATH H3MEPEHUs, CIEHys
MPEVIOKEHHOMY TUIaHY, (PUKCHPOBATh PE3yNbTaThl TMOJYYEHHOW 3aBHCHUMOCTH B BHJIC
Tabyuil ¥ rpaduKoB, JIe7aTh BBIBOJIBI IO pe3y/IbTaTaM UCCIICI0BAHMS;

MPOBOJIUTh KOCBEHHBIC HW3MEpPEHUs (DU3UUYCCKUX BEIMYMH (yACNIbHAs TEIUIOEMKOCTh
BEIIIECTBAa, COMPOTHUBIICHUE MPOBOJHUKA, Pab0OTa M MOIIHOCTH AJIEKTPHYECKOTO TOKA):
IJIAHUPOBaTh  M3MEPEHHUs, CoOUMpaTh JKCIEPUMEHTAJIbHYH)  YCTAHOBKY, CIEmys
MPEeJI0KEHHON UHCTPYKIINH, U BBIYUCIIATh 3HAYCHUE BEJIUYUHBI;

coOmoaTh TpaBWa TEXHUKH O€30MacHOCTH mpu  paboTe ¢ JabopaTOpHBIM
obopynoBaHueM;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOICTB
C OIopol Ha WX omucaHus (B TOM 4YHCJE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETP,
napoBas TypOWHaA, aMmmepMeTp, BOJBTMETP, CUYETUMK OAIIEKTPUYECKON HSHEpPrum,
ANIEKTPOOCBETUTEIIbHBIE TPUOOPBI, HArpeBaTEbHBIC AICKTPONPUOOPHI  (MPUMEPHI),
SJIEKTPUUECKUE TPEAOXPAHUTENU, HJICKTPOMArHUT, SJIEKTPOJBUTATEIb IOCTOSIHHOTO
TOKa), WCMOJb3ys 3HAHHUSA O CBOWCTBAaX (U3MUYECKUX SBICHUM U HEOOXOJIUMBIE
(buznueckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA W H3MEpHUTEIbHbIE MPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHUAKOCTHBIA TEPMOMETP, TEPMOC, TCHUXPOMETD,
TUTPOMETp, JBHraTellb BHYTPEHHErO CrOpaHus, AJIEKTPOCKOI, PEOCTaT), COCTaBIAThH
CXEMBbI DJJIEKTPUUECKUX LENEH C IOCIECI0OBATEIbHBIM U MapaJuIeIbHBIM COEIUHEHUEM
AJIEMEHTOB, pa3Nuyasi YCIOBHBIE 0003HAYEHUS SJIEMEHTOB ANEKTPUICCKUX IETEH;
MPUBOJUTh MPUMEpPHl  (HAXOAWUTh HWHPOPMAIMIO O MpUMepax) MPAKTUYECKOTO
WCIOJIb30BaHUsl (PU3UYECKHX 3HAHWA B TIOBCETHEBHOW JKM3HH s 00ecredeHUs
0€30MacHOCTH TMpH OOpalleHHuH C MpudopaMu U TEXHUYECKUMHU YCTPOWUCTBAMH,



COXPaHEHHUs 310POBbs U COOJIOACHUS HOPM 3KOJOIMUECKOTO MOBEAEHUS B OKpYXKarOIEn
cpene;

e OCYILECTBJIATH MOUCK MHPOpMaLuK (Gpru3nuecKoro coiepkanusi B MIHTepHeTe, Ha OCHOBE
UMEIOLUXCA 3HAaHUM M NyTEM CpaBHEHHUS JIONOJIHUTEIbHBIX HCTOYHUKOB BBIJIEISATH
nHGOPMAIIHIO, KOTOPAs SBJISIETCS MPOTUBOPEUUBOM UM MOKET OBITH HEIOCTOBEPHOM;

e HCIOJb30BaTh NP BBINOJHEHUM YYEOHBIX 3aJaHUI Hay4HO-TIOMYJSPHYIO JIUTEPATYpy
(U3NIECKOTO COIep KaHus, CIIPABOYHBIE MaTepHalibl, pecypchl cetu MHTepHeT, BIaaeTh
npuéMaMi KOHCIIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHuss wuHGOpMAIMA €3 OJHOM
3HAKOBOM CUCTEMBI B IPYI'yIO;

e cO37aBaTh COOCTBEHHBIC ITHUCHMEHHBIE W KpPaTKHE YCTHBIE COOOIIEHUs, 0000mas
MHPOPMAIMIO U3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO COAEPIKAaHUS, B TOM YHCIE
nyOJIMYHO  MPEACTaBIATh  pe3yiabTaTbl  NMPOEKTHOW MM HUCCIIEJOBATENIbCKON
NEeSITEIbHOCTH, MpPHU STOM TI'PaMOTHO MCIIOJIb30BaTh W3YYEHHBIM MOHATHIHBIN anmapar
Kypca (pU3MKH, COMTPOBOXK/IATh BBICTYINIEHUE TPE3EHTALUEH;

e TIpU BBHIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUM (PUINYECKUX IPOLIECCOB
pacnpenensiats 00s3aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTaBIECHHBIMU 3aJlauaMH,
CIIEIUTh 3a BBINIOJHEHUEM IUIaHA JEMCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHMBAaTh  COOCTBEHHBIH  BKJIaJ B  JI€ATENBbHOCTh  TIPYNINbl,  BBICTPAUBATh
KOMMYHHMKATHUBHOE B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.

K xonmy obyuenus B 9 kiacce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHH:

e HCNOJb30BaTh TMOHATHS: CHUCTeMa OTCYETa, MaTepualibHas TOYKa, TPAEKTOPHUs,
OTHOCHUTENIbHOCTh MEXaHMYECKOIo ABWKEHHUs, nedopmarus (ympyras, IutacThyeckas),
TpPEeHHE, LIEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U MEPETPY3KHU, LIEHTP TSHKECTH,
abCoTIOTHO TBEPJOE TENIO, LEHTP TSHKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUUYECKUE
KoJieOaHus U BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, MEKTPOMArHUTHbIE BOJIHBI, LIIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaJIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
U noryonieHus, ajabda, 0eTa- U raMMa-u3ydeHus, U30TOIbI, SJepHasi YHEPreTHUKA;

e pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEMHOE BUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBWKEHHUE, CBOOOJHOE MaJCHHUE TeJ, PaBHOMEpPHOE
NBUKEHHE TI0 OKPYKHOCTH, B3aUMOJEWCTBHE TeJl, PEaKTUBHOE JIBHI)KEHHE,
KojebaTenbHOE [BIKEHHE (3aTyXarolllue M BBIHY)KJIEHHBIE KoOJIeOaHMs), pPE30HAHC,
BOJIHOBOE JIBIKEHHE, OTPAXKEHUE 3BYKa, MPSIMOJIMHEIHOE PaCIpOCTpaHEHHE, OTPAKEHUE
U MIPEJIOMJICHUE CBETA, MOJJHOE BHYTPEHHEE OTPakKeHUE CBETA, Pa3lio’KeHHEe Oeoro cBeTa
B CIEKTP U CJOXXEHUE CHEKTPaJIbHBIX I[BETOB, JUCIEPCHUS CBETA, €CTECTBEHHAs
PaaMo0aKTUBHOCTh, BOSHUKHOBEHHUE JTMHEHYATOrO CHEKTpa M3IyYEHUs) IO OMHCAHHUIO UX
XapaKTEepPHBIX CBOWMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOUIUX NaHHOE (pu3MUecKoe
SIBJIICHUE;

e pacmo3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUU B OKpYXKaroliem Mupe (B
TOM 4yHclie (U3MUECKUe SBICHUS B MPUPOJE: NMPUIUBHI M OTIHMBBI, JBM)KCHHE IIAHET
ConHEYHOM CUCTEMBI, PEAKTUBHOE JIBH)KEHHE KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSCEHHE, CEMCMUYECKHME BOJIHBI, I[yHaMH, 05XO, LIBETa Tell,
ONTHYECKUE  SBJIEHMs B  MpHUpoJe, OuoJorMueckoe  JAEHCTBHE  BUAUMOTO,
yABTPAQHUOIETOBOTO M PEHTTEHOBCKOTO W3NMyYeHHH, €CTECTBEHHBIH paJlOaKTHUBHBIN
(hoH, KOCMUYECKHE JIyUHd, PaAHOAKTUBHOE U3JIyUYeHUE MPUPOTHBIX MUHEPAJIOB, IEHCTBUE
PaIMOAKTUBHBIX H3IYyYEHUH Ha OpraHu3M YeloBeKa), MNpU OSTOM IEPEBOJUTH
MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIC CBOMCTBa (IIPU3HAKH)
(bu3MUECKUX SIBIICHU;



OTMCBHIBATh M3YYEHHBIE CBOWCTBA TeN M (DPU3MYECKHE SBJICHUS, UCHOJb3Ys (U3UUECKHE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOpPOCTb Tejla IPU HEPAaBHOMEPHOM JIBUKEHUH,
YCKOPEHUE, IepEMELICHUE, IIyTh, YIJIOBas CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUIA
TSDKECTH, YCKOPEHHE CBOOOJHOTO TaJCHHs, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHIIBI,
MexaHHueckass paboTa M MOIIHOCTb, MOTEHIMAIbHAS DHEPrUsl Tejla, MOTHATOTO Haj
[IOBEPXHOCTHIO 3€MJIM, MOTEHLUaJbHAs OSHEPIUs CKATOM NPYKUHBI, KUHETHYECKas
SHEPTHs, TIOJTHAS MEXaHWYeCKast SHEPTHsl, IEPUOJT M YacTOTa KOJIeOaHUH, UIMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETAa, MOKA3aTellb IPEIOMIIEHHS CpEJbI),
IpU ONHCAHWX TPABUIBHO TPAKTOBATH (DPU3MYECKHN CMBICI HCIOJB3YEMbIX BEIWYHH,
0003HaueHHUsI U EAMHULBI (U3NYECKUX BEIMYUH, HAXOIUTHh (HDOPMYIBI, CBS3BIBAIOIINE
JTAHHYIO (PM3UYECKYIO BEMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TPAPHUKH W3y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepU30BaTh CBOICTBA Tell, (pu3MUECKUe SIBICHUS U IPOLIECCHI, UCIONb3Yys 3aKOH
COXPAHEHHUS SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMs, MPUHIMI CYNEPHO3ULUN CHUJI,
MPUHIMI OTHOCUTENbHOCTH ["anuies:, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITyJbCa,
3aKOHBI OTPAXKEHUS U NIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3aps0BOTO U MaCCOBOTO
Yycell MPH SAEPHBIX PeakusaX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAYKEHUE;

00BACHATH (PU3UUYECKUE TPOIIECCH U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyaIluil
MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH MPUUYMHHO-CIIEJACTBEHHBIE CBS3H,
CTpPOUTH 00BSCHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPoi Ha 2—3 M3y4YEeHHBIX CBOMCTBA
(bu3nuecKux SABJIEHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

pemarh pacuéTHble 3a/1a4Ml (OMUPAOIIMECsS HA CHCTEMY M3 2—3 ypaBHEHMI), UCHOb3Ys
3aKOHBI U ()OPMYJIBI, CBA3BIBAIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJaud 3alMChIBaTh KpaTKO€ YCIOBME, BBIABIATh HEAOCTAIOLIUE WIM H30BITOYHBIE
JIAHHbIE, BHIOMPATh 3aKOHBI U (POPMYNBI, HEOOXOAUMBIE IJIsi PELIEHUs, IMPOBOAUTH
pacu€Thl ¥ OLIEHUBATh PEATMCTUYHOCTD MTOJIyYEHHOT'O 3HaU€HHs (PU3NMUECKON BEIUYHHBI,
pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PELIUTh IPU MOMOIIN (PU3MUECKUX METOJIOB,
UCIOJIb3Ysl ONMCAHME HCCIENOBAHMS, BBIACIATH IPOBEPIEMOE IPEANOJIOKEHUE,
OLICHMBATh IIPABHJIBHOCTb TIOPsAKAa IIPOBEICHUS HCCIIENOBaHUs, JEIaThb BBIBOJBI,
MHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOICHUN U OIIBITOB;

IIPOBOJIUTH OMBITHI [0 HAOIIOAECHUIO (PU3NYECKUX SIBICHUN WK (U3NYECKUX CBOMCTB Tel
(u3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHMs SHEPIUU, 3aBHCHMOCTb
neprosia KojiebaHui NpyKMHHOTO MAATHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTbh OT aMIUIMTY[bl MaJIbIX KOJIeOaHHH, MPsIMOJIMHEHHOE paclpocTpaHeHHue
CBETa, pa3joKeHue Oesoro cBeTa B CIEKTP, U3y4eHHE CBOMCTB M300paKEHUs B INIOCKOM
3epKajle M CBOMCTB M300pakeHUs IpenMmeTa B coOuparouieil JuH3e, HaOmroneHue
CIUIOLIHBIX U JMHEHYATHIX CHEKTPOB U3IYUYEHUS): CAMOCTOSATEIBHO COOMPATh YCTAaHOBKY
u3 n30bITOYHOrO Habopa OOOpYHOBaHUS, ONHUCHIBATH XOJI OIBITA U €ro pe3yibTaThl,
(GopMynupoBaTh BBIBOBI;

IIPOBOJIUTH IPH HEOOXOJMMOCTH CEPHUIO MpPSMBIX H3MEPEHUH, ONpeAessis cpelHee
3HaYeHHe u3MepsieMoil BenuuyMHbl ((POKYyCHOE pacCTOsiHUE coOMparoimeil JIMH3bI),
000CHOBBIBATh BBIOOD crioco0a u3mMepeHust (M3MEepUTEIHLHOTO Mpudopa);

MIPOBOJIUTH HCCIEIOBAaHME 3aBUCUMOCTEN (DU3MYECKUX BEIMYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTb MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBMKEHHH
0e3 HauaJIbHOI CKOpOCTH, MepHoJa KOJIeOaHUH MaTeMaTHUeCKOro MasTHUKA OT JJIUHbI
HUTH, 3aBUCUMOCTH yIja OTPa)KE€HUS CBETAa OT yIVIa MAJACHUS U yrja NPEJIOMIICHUS OT
yrila TaJeHus): IUIAHUPOBATh MCCIIEOBAHUE, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
(buKCHUpOBaTh PE3yNbTaThl MOJYYEHHOW 3aBHCUMOCTH (PU3MUECKHX BEJIWYMH B BUJE
TabaMIl U TpadUKOB, A€1aTh BBIBOIBI 110 Pe3yabTaTaM HCCIeIOBaHNUS;

MPOBOJIUTh KOCBEHHBIE H3MepeHHs] (U3NYECKUX BEIUYMH (CpPEeaHsisl CKOpOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBM)KEHHH, YCKOpPEHHE CBOOOJHOIO MajeHus,



KECTKOCTh MPYKUHBI, KOI(DOUIIMEHT TpeHHUs] CKOJIbKEHHUs, MEXaHW4ecKas pabora H
MOIITHOCTh, YaCTOTa U MEPUOJI KOJIeOaHUH MaTEMaTHYeCKOTO U MPY>KUHHOTO MasTHUKOB,
OTITUYECKasl CHJIa COOMPAIOLIEH JIMH3BI, PATMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS,
coOMpaTh OKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBINOJIHATH HM3MEPEHHS, CIEHYs
MPEUIOKEHHOW HMHCTPYKIMH, BBIYUCIATh 3HAYEHUE BEIUMYMHBI M aHAJTU3UPOBAThH
MOJTy4eHHBIEC PE3YITATHI C YIETOM 3aJaHHOMN MOTPEITHOCTH U3MEPEHH;

coOmoaTh TpaBWiIa TEXHUKHW Oe3omacHOCTH mpu pabore ¢  JgabopaTopHBIM
o0opynoBaHueM;

pa3nuyaTh OCHOBHBIE MPHU3HAKU M3YUYCHHBIX (PU3MUECKUX MOJICNICH: MaTepuaibHas TOUYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUEUHbII HCTOUHUK CBETA, JIyd, TOHKas JINH3Aa, IUIaHeTapHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIETIb aTOMHOTO s1JIpa;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOMCTB
C OTIOPOH HA WX ONMCAHMA (B TOM YHUCIIE: CITUIOMETp, JATYUKU TIOJO0KEHUS, PACCTOSHUS
M YCKOPEHUS, paKkeTa, 9X0JOT, OUKH, MEPUCKOT, (oToanmapar, ONTHIECKAE CBETOBOIBL,
CIEKTPOCKOII, JIO3UMETpP, Kamepa BuibcoHa), wucnonb3ys 3HaHUS O CBOWCTBax
(u3nyecKux SABJICHUN U HEOOX0AUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

WCTIOJb30BAaTh CXEMbl M CXEMaTHYHBIE PUCYHKH HM3YYEHHBIX TEXHHUECKUX YCTPOMCTB,
W3MEPHUTENBHBIX TPUOOPOB W TEXHOJOTHUYECKUX IPOIECCOB MpPHU PEHIeHHH y4eOHO-
MPAKTUYECKUX 3aJlad, ONTHYECKUE CXEMBI JIJISI MOCTPOSHUS M300paKEHWH B IJIOCKOM
3epKajie ¥ coOMparoleil TuHs3e;

MPUBOJUTE MpUMEpPHl  (HaXOAWTh HMHPOPMAIMIO O MpUMepax) MPAKTUYECKOTO
WCTIONb30BaHUsT (DM3NYECKUX 3HAHWKA B TIOBCEIHEBHON JKM3HU sl OOECIeYCHHUs
0€30MacHOCTH MpH OOpalleHHH C NpudopaMuM M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHUs 3/10pPOBbs M COOIIOAECHUS HOPM IKOJIOIMUYECKOTO MOBEICHUS B OKpYXKaroIen
cpene;

OCYLIECTBIIATh TOUCK HMHPOpMaLuu (QU3UUECKOro cojaepkaHus B VHTepHere,
CaMOCTOATENIBHO  (DOPMyYJIMpysl IOUCKOBBIM 3amlpoc, HaXOIUTh IIyTH OIpEeAETICHUs
JOCTOBEPHOCTH IOJYYEHHOM HH(POpPMALMKM HAa OCHOBE MMEIOLIUXCS 3HAHUH M
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJb30BaTh MPHU BBINOJHEHUHM Y4EOHBIX 3a/JaHUN HAy4YHO-IOMYJSPHYIO JHUTEPATYpY
(GU3NYECKOro CoJep KaHus, CIIpaBOYHble MaTepualibl, pecypchl cetu MHTepHer, BiaaeTh
npuéMaMi  KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHGOpMALUM M3 OJHOU
3HAKOBOM CHUCTEMBI B JPYI'YIO;

CO3/1aBaTh COOCTBEHHBIE MMCBMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpMaK U3
HECKOJIbKUX HMCTOYHUKOB  (DPU3MYECKOTO  COAEp)KaHUs, IyOJMYHO IPEICTaBIAThH
pe3yabTaThl MPOEKTHOM WJIM HCCIIEAO0BATENIBCKOM JEATENbHOCTH, NMPU 3TOM I'PAaMOTHO
UCIOJb30BaTh H3YYEHHBIH MOHATUIHBIN anmapar H3ydaeMoro pasieina (U3UKU U
COINPOBOKJAaTh BBICTYIUICHHE IIpe3eHTanuueid ¢ y4éToM OCOOCHHOCTEH ayAuTOpUHU
CBEPCTHHKOB.



TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HavMmeHoOBaHUe pa3/esioB U TEM NPOrpaMMbl KosmyectBO 4acoB JnekTpoHHbIEe (UPOBbIE)
n/m Bcero|| KoHTposibHbIE [IpakTHyeckue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThl

‘Pas,aen 1. ®u3uKa U eé poJib B IO3HAHUU OKPY KawLero Mupa

1.1 |dusuka - HayKa 0 npupoze 2 Bu6auoTteka LLOK
https://m.edsoo.ru/7f416194

1.2 | ®Pusuyeckue BeJUIUHBI 2 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

1.3 |[EcTecTBeHHOHAy4HbIA METO/] TO3HAHUS 2 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

‘HTOFO 110 pasjeny H 6 ||

‘Pas,aejl 2. [lepBoHayYa/jbHbIEe CBeJEeHHS O CTPOEHUH BellecTBa

2.1 ||[CTpoeHue BeliecTBa 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f416194

2.2 ||//IBM>KeHH e U B3aUMO/ e CTBHE YaCTHI] BellleCcTBa 2 1 bu6sunoTreka LIOK
https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSIHUA BellleCTBa 2 bu6sunoTreka LIOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 10 paszeny H 5 ||

‘Pasaen 3. /IBM>KeHU e ¥ B3aMMOA e CTBUE TeJl

3.1 ||MexaHHYeCKOe JBUXXeHHE 3 bubaunoreka [IOK
https://m.edsoo.ru/7f416194

3.2 ||MHepuus, Macca, IJIOTHOCTb 4 1 bubaunoreka [IOK
https://m.edsoo.ru/7f416194

3.3 ||Cusa. Buabl cun 14 1 2 bubaunoreka [IOK
https://m.edsoo.ru/7f416194
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Ne HavmeHOBaHUe pa3/esioB U TEM NIPOrpaMMbl ’ KosmyecTBO 4acoB JnekTpoHHbIEe (U POBbIE)
n/m Bcero|| KoHTpoJibHBIE [lpakTUYeckue oGpasoBaresibHble PeCypChl
paboThI paboThI

‘I/ITOI‘O 110 pasjeny H 21 ||

‘Pas,aeJI 4. laB/ieHUe TBEPABIX TeJl, )KUJKOCTE! U ra3oB

4.1 ||[laBsenue. [lepenaya faByieHus 3 bubanoreka LIOK

TBEP/JBIMU TeJAMHU, KUAKOCTSMU U ra3aMH https://m.edsoo.ru/7f416194

4.2 ||[laByieHHE XKUJKOCTHU 5 bubanoreka LIOK
https://m.edsoo.ru/7f416194

4.3 ||ATmocdepHoOe faBieHUE 6 Bu6auoTteka LIOK
https://m.edsoo.ru/7f416194

4.4 | /leiicTBHE XXUKOCTH U ra3a Ha MOTPY>KEHHOE B 7 1 3 bu6bsauoTteka [JOK

HUX TeJI0 https://m.edsoo.ru/7f416194

‘HTOFO 10 pasjeny H 21 ||

‘Pas,aen 5. Pa60oTa ¥ MOIHOCTb. JHEPTrUA

5.1 ||PaboTa u MOILIHOCTDb 3 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f416194

5.2 |[[IpocTble MeEXaHHU3MBI 5 1 bu6baunoTteka lJOK
https://m.edsoo.ru/7f416194

5.3 |MexaHunueckas sHeprus 4 1 1 Bubsnoreka LIOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 10 pasjeny || 12 ||

‘PesepBHoe BpeMs || 3 || “ H

IOBIIEE KOJIMYECTBO YACOB I10 TPOI'PAMME | 68 | 3 [ 12 |
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8 KJIACC

Ne HavmeHoOBaHUe pa3/esioB U TEM NPOrpaMMbl KosmyecTBO 4acoB JnekTpoHHbIEe (U PPOBbIE)
n/m Bcero|| KoHTposibHBIE [IpakTHYecKkue oGpasoBaresibHble PeCypChl
paboThI paboThI

‘Pas,aeJI 1. TensioBbI€ ABJIEHUSA

1.1 ||CTpoeHUe U CBOMCTBA BellleCTBA 7 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce

1.2 |[TensioBble mpoueccol 21 1 5 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI‘O 110 paszesy H 28 ||

‘Pas,aeﬂ 2. JJ1IeKTpUYeCKUe U MarHUTHbIE SABJICHUA

2.1 |[QnekTpUYecKHe 3apaAbl. 3apsKeHHble TeJa U ux | 7 1 bu6bauoTteka [JOK

B3aUMO/eMCTBUE https://m.edsoo.ru/7f4181ce

2.2 ||[locTOSTHHBIN 3JIEKTPUUYECKUH TOK 20 1 7 bu6bauoTteka [JOK
https://m.edsoo.ru/7f4181ce

2.3 |[MarHuTHBIE IBJIEHUS 6 1 1.5 bu6smoTteka LIOK
https://m.edsoo.ru/7f4181ce

2.4 |71eKTpOMarHuTHasA HWHAYKUUSA 4 bu6smoTteka LIOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI‘O 10 paszesny “ 37 ||

‘PesepBHoe BpeMs “ 3 || “ H

IOBILEE KOJIMYECTBO YACOB 110 TIPOTPAMME | 68 | 3 I 14.5 I
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9 KJIACC

Ne || HaumeHoBaHUe pa3/iesioB U TEM NPOrpaMMbl KosmyectBO 4acoB JnekTpoHHbIEe (UPOBbIE)
n/m Bcero|| KoHTpoJibHBIE [pakTHYecKkue oGpasoBaresibHble PeCypChl
paboThI paboThI
‘Pas,aeJI 1. MexaHn4YecKHe ABJI€HUS
1.1 |MexaHUYecKOe ABUXKEHHE U CIIOCOOBI €0 10 1 bubanoreka LIOK
OTIHMCaHUS https://m.edsoo.ru/7f41a4a6
1.2 |B3aumogericTBuUE TEJ 20 1 3 bubanoreka LIOK
https://m.edsoo.ru/7f41a4a6
1.3 ||3aKOoHBI COXpaHEeHHUA 10 3 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 110 pasjieny H 40 H
‘Pas,aen 2. MexaHn4ecKue Ko1e6aHHs ¥ BOJIHbI
2.1 |MexaHu4eckHe KoJiebaHUS 7 3 buo6smoTteka LIOK
https://m.edsoo.ru/7f41a4a6
2.2 |MexaHu4YeCKHE BOJIHBL. 3BYK 8 1 3 bu6bsaunoTteka lJOK
https://m.edsoo.ru/7f41a4a6
‘HTOI"O 10 pasjeny || 15 “

‘Pas,qeﬂ 3. BJIEKTDOMaI‘HHTHOG ImoJie 1 3JIEKTPOMATHHUTHBIEC BOJIHbI

3.1 |9/ieKTpOMarHuTHOE IoJie U 6 2 bu6saunoTteka [JOK
3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6

‘I/ITOI‘O 10 pasjeny || 6 “

‘Pasaen 4. CBeToBbIE ABJICHUS

4.1 ||3aKoHBI pacpoCTpaHeHUs cBeTa 6 2 Bbu6bsaunoTteka [JOK
https://m.edsoo.ru/7f41a4a6

4.2 |JIMH3BI U ONITUYECKHUE TPUOOPHI 6 3 bu6saunoTteka [JOK
https://m.edsoo.ru/7f41a4a6

4.3 | Pa3sioxkeHHe 6eJior0 CBeTa B CIIEKTP 3 2 bu6saunoTteka [JOK
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Ne || HaumeHoBaHUe pa3/iesioB U TEM IPOrpaMMbl ’ KosmyectBO 4acoB ‘ JnekTpoHHbIEe (UPOBbIE)
n/m Bcero| KoHTposibHbIE [IpakTHyeckue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI
‘ H H H H Hhttps://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 10 pasjeny H 15 H
‘Pas,aeJI 5. KBaHTOBbIE ABJIEHUSA
5.1 |HcnyckaHue U norJioljeHre CBeTa aTOMOM 4 1 bubanoreka LIOK
https://m.edsoo.ru/7f41a4a6
5.2 ||CTpoeHHe aTOMHOTO si/ipa 6 1 Bu6sauoTteka LIOK
https://m.edsoo.ru/7f41a4a6
5.3 |AmepHble peakIuu 7 1 1 bubanoreka LIOK
https://m.edsoo.ru/7f41a4a6
‘HTOFO 110 paszesy H 17 H
‘Pas,aen 6. [loBTOpPUTE/IBHO-006001AIO NI MOAYIb
6.1 |[loBTOpEHHE U 06061 EHUE COZlEPKAHUSA Kypca| 9 2 bu6bauoTteka [JOK
dusuku 3a 7-9 kaacc https://m.edsoo.ru/7f41a4a6
‘I/ITOI"O 10 pasjeny || 9 “
(OBILEE KOJIMYECTBO YACOB 110 IPOTPAMME || 102 | 3 I 27 [
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