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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHMs COCTaBJCHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «Pusuka».
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKKA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusanuu  TpeboBanuit DPI'OC OOO K MmIaHUPYyeMBIM JUYHOCTHBIM H
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus.
[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOydeHus: (1Mo Kjaccam), MpeajaracT MPUMEPHYIO TMOCIEI0BATEIbHOCTh HM3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMsbl o y4eOHOMY MpeIMETY.
®u3uKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsiorueit, acTpoHoMuEeH u GU3NUECKO reorpadueit, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS OMIPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «dDusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHOU pemenreM Koisernm MunucrtepcrBa npocsemieHusi Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUs OOyJaroIuxcs K HaydHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUNH O HAaydHOM METOJe TMO3HaHUS U (HOpMHUpPOBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJH (U3UKHU JUISI PA3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTibkeHHe STHX IeNiell mporpaMmbl 1Mo (H3MKE HAa YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e mpuoOpeTeHHEe YMEHHH OINUCHIBaTh W  OOBSICHATH (U3MUECKUE SIBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJIb30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO €O cepamu MpoheCCUOHATHHONU ACATEIHHOCTH, CBI3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapaKkTep, YYUTENb JelaeT BhIOOp MPOBENCHUS J1a0OpaTOPHBIX PadOT H
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHUl, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.

COJAEPXAHUE OBYUYEHMUSA

7 KJIACC

Pa3nen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPYKAKIET0 MUPA.

®uzuka — HayKa o mpupoje. SBineHus npupoabl. Ou3nveckue sSBICHUS: MEXaHUUYECKUE,
TEeIUJIOBbIE, SJICKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenMuuHBL W3mepeHue ¢usnueckux BenuuuH. Pu3ndeckue MNpUOOPHI.
[TorpemHocTs M3MepeHnid. MexayHapoiHasi cUcTeMa €AMHMUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3ydaloT mpupony. EcTecTBeHHO-Hay4HBIN
METO/ TO3HAHUS: HAONMIOJeHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABIKEHHE THIIOTES,
OKCIEPUMEHT IO TPOBEPKE THUMNOTe3, O0OBsAcHeHHe HabmomaeMoro seieHus. OmnucaHue
(bu3MYECKUX SIBICHUN C TIOMOIIBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHu4eckue, TeII0BbIe, DEKTPUUECKIE, MAaTHUTHBIC, CBETOBBIC SIBJICHHUS.

2. dusuveckre TpUOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM M LU(POBBHIM

puOOpOM.



Jlabopamopuwvie padbomot u onvimel.
OmnpenerneHue eHbl IeIEeHUs KaIbl H3MEPUTEIBLHOTO PUOopa.
N3mepenue paccTossHUM.
N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tema.
Ornpenenenue pa3MepoB MaJbIX TEJ.
W3mepenue temmeparypbl IpH IOMOLIM >KUAKOCTHOTO TEpPMOMETpa M JlaT4uMKa
TEMIEPATYPHI.

6. IIpoBenenue uccienoBaHHUS IO IMPOBEPKE THUIOTE3bI: MaJbHOCTh IMOJIETA IIAPUKA,

MYLLEHHOI0 TOPU30HTAIBHO, TEM 0O0JIbIlIE, YeEM OOJIbIIIE BHICOTA MTYCKA.

Paznea 2. [lepBoHauyanbHble CBeJleHUS 0 CTPOCHUH BellecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. ONbITHI, 10Ka3bIBAIOILINE
JMCKPETHOE CTPOCHHE BEIECTBA.

JIBukeHue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHSI YaCTUI] C TEMIEpPaTypoOu.
BbpoyHnoBckoe naBuxenue, muddys3us. BzaumoneicTBHe dYacTHI] BEHIECTBA: MPUTSIKEHUE U
OTTAJIKUBaHUE.

s wbdE

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH H  TBEPBIX
(KprcTaUTMYECKUX) Tell. B3auMOCBsI3b MEXIy CBOWMCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIDHBIM cTpoeHueM. OcOOEHHOCTH arperaTHBIX COCTOSHUI
BOJIBL.

Jemoncmpayuu.

1. HabGmronenue GpOyHOBCKOTO JIBHKEHUS.

2. HabOmonenue nuddysuu.

3. HaOmronenue siBIeHUM, OOBICHIIOMMXCS MPUTSHKEHUEM WIA OTTAJIKHMBAaHUEM YacTHUIL

BEIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C UCTOJIb30BaHUEM (GoTorpaduii).

2. OmbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3anMoAeicTBHE TeJl.

Mexannyeckoe JIBUKeHHE. PaBHOMEpHOE W HepaBHOMepHOE JBuKeHHe. CKOpOCTb.
CpenHsis CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHUU. Pacy€r myTu U BpeMeHH JBUKCHHUSL.

SIBnenune wHepuuu. 3aKOH HHepUUU. B3aumoneicTBue Ten Kak NpUYMHA HM3MEHEHUS
CKOPOCTH JBMXEHHS Tel. Macca kak mepa uHepTHocTu Tena. [lmoTHocTh BemiectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak XapakTepucTuka B3aumojeiicTBust Ten. Cuna ympyroctd u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBI0 JAUHAMOMETpA. SIBIEHUE TATOTEeHUs U cuia Tsokectu. Cuia
TSHKECTH Ha JApyrux rmuaHeTax. Bec Tema. HeBecomocts. CliiokeHHe CHII, HaIllpaBJICHHBIX IO
onHoil mpsimoii. PaBHogeiicTByromas cun. Cuna Tpenus. TpeHHne CKONbKEHUS U TPEHHE MOKOSL.
Tpenue B mpupoie U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHu4ecKoro TBHKEHHS Tela.

N3mepenne ckopoCTH MPSAMOIUHEHHOTO JBUKCHHUS.
Habnronenue sBiIeHMS] HHEPITHH.

Habmonenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUU TETI.
CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TETL.

CrnosxeHue cull, HapaBIeHHBIX 110 OJTHOW MPSIMOH.

ok wnPE



Jlabopamopuwvie padbomot u onvimel.

1. Ompenenenne CKOpPOCTH PAaBHOMEPHOTO ABM)KEHHS (IIApUKa B KUJAKOCTH, MOJEIH
AIIEKTPUYECKOTO ABTOMOOMUJIS U TaK JIAJIee).

2. OmpeneneHue cpenHeil CKOPOCTH CKOJIbKEHHS OpycKa WM IIapuKa MO0 HAKIOHHOU
IIJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, TEMOHCTPUPYIOIINAE 3aBUCHMOCTh pacTsHKeHHs (AeopMarum) MpyKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBinenune TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00béMa, Temnepatypsl. Ilepenaua naBneHust TBEPABIMU TEIaMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. IIHeBMaTHUeckue MamMHBI. 3aBUCUMOCTH JAaBJICHUS KHUAKOCTU OT
ryounbsl.  ['wppocratmueckuit  mapagokc. CooOmaromuecs —cocynsl.  ['mapaBimdeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe namieHue. [IpUuuHBI CylecTBOBAaHUS BO3AYIIHON
o6onoukn 3emmu. OnbiT Toppuuennu. M3mepenue armochepHOro maBiieHHS. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJX YypoBHeM Mops. [Ipubopsl 11 u3MepeHuUs
aTMOC(hepHOTO JTaBJICHHS.

JlelicTBHE KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITankuBaromias (apxumMe0oBa)
cuna. 3akoH Apxumena. [InaBanue Ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS Ta3a OT TEMIIEPaTypBhI.

[lepenava naBiaeHUS KUIKOCTHIO U Ta30M.
Coo0mmarommecs: CoCybl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(HEPHOTO TABICHHUSL.

ok wnE

3aBUCHUMOCTh BBITAIKUBAIOLICH CHUJIBI OT 00bEMa NOTPYKEHHON dYacTH Tena U
IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITANKHUBAIOIIEH CHIIBI BECY BHITECHEHHO KUIKOCTH.

VYcnoBue 1uiaBaHMs TeJ: IUIaBaHUE WM TOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUNIOTHOCTEH Tela U KUAKOCTH.

® ~

Jlabopamopnuie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tesia B BOJIe OT 00bEMa MOTPY:KEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmpepneneHue BBITAIKUBAIOIICH CHUJIBI, JCHCTBYIOIIEW Ha TeNO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTHM BBITAIKHMBAIOIIEH CHIIBI, JEHCTBYIOIEH Ha TEIo B
XKHUAKOCTH, OT MaccChl TeJa.

4. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHUJIBI, AEHCTBYIOIIEH Ha
TEJIO B XKHMJIKOCTH, OT 00bEMa NOTPYKEHHON B KUJIKOCTh YaCTH Teja U OT MJIOTHOCTH
KUIKOCTH.

5. KouctpyupoBanue apeomerpa WIM KOHCTPYHPOBAHHE JIOJKM M OIpenesieHne eé
I'PY30II0bEMHOCTH.

Pa3pea 5. PaGora u MOIIHOCTB. JHEpIrus.



Mexanndeckasi pabota. MOITHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
poryara. [IpuMeHeHne mpaBuiia paBHOBECHsl phlyara K OJIOKY. «30JI0TO€ MPaBHIO» MEXaHUKH.
KIIJ nmpocthix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas sHeprus. KuHeTtmueckas W noTeHUuMalbHas »Heprus. I[lpeBpaimnenue
OJIHOTO BUJa MEXaHUYECKOM 3HEPruu B APYroil. 3aKOH COXpaHEHUS IHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepbl NPOCTHIX MEXAHNU3MOB.

Jlabopamopubvie padbomot u onvimel.

1. Omnpenenenue pa®OTBHI CHIIBI TPEHUS MPH PABHOMEPHOM [BIDKCHUHM Teja IO

TOPU30HTAIBHON IOBEPXHOCTH.

2. HccrnenoBanue ycIoBHA PaBHOBECHSI pblyara.

3. Usmepenne KIIJl HaKJIOHHON TIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTUu.

8 KVIACC

Pa3nen 6. TenuioBblie siBJ1eHHS.

OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO--KUHETHYECKOM TEOPHUH CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyl. OIbIThl, TOATBEP)KIAIONINE OCHOBHBIE TMOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Monenu TBEpAOTO, KHUAKOTO U ra3000pa3HOro cocTosiHUM BeulecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO--KUHETHUecKkoil Teopun. CmauuMBaHWEe U KaNWUISpHbIE SBIEHUA. TermsoBoe
paciiupeHue u cxxaTue.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBIKEHUS YaCTHII.
Buyrpennsis  sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH DJHEpPruu: TeIuionepeaadya u
coBeplieHre padboThl. Buapl Teronepenaun: TEIIONPOBOIHOCTb, KOHBEKIIHS, U3TyYeHHE.

KonuuectBo TeminoTel. YenbHas TEIUIOEMKOCTh BelIeCTBa. TemiooOMeH U TeIoBOe
paBHOBecHe. YpaBHEHHE TeIUIoBOro Oananca. [lnaBienue W oTBepAeBaHHE KPUCTANIMYECKUX
BEILIECTB. YJenpHas Temiora IuiaBieHus. [lapooOpazoBanue u koHzaeHcanusi. lcnapenue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHICHHUS OT
aTMOC(EepHOTO JTaBJICHHUSI.

BrnaxHocTh Bo3ayxa.

DHeprus TOIUIUBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Ipunnunsr pabotsl TeruoBbix aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBbie
JIBUTATEIN U 3all[UTa OKPYXKAIOUIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTUU B TEIUIOBBIX MPOLECCaAX.

Hemoncmpayuu.

Habnronenne OpoyHOBCKOTO BMXKEHUSI.

Habmronenue nuddysum.

Habmronenue sBiaeHU cMadyiBaHUS M KAMWIJUTSIPHBIX SIBJICHHM.

HaGnroneHue TerioBoro paciumpeHust Tel.

V3MeHeHue naBiieHus ra3a npu n3MeHEeHUH 00bEMa 1 HarpeBaHUM MIIH OXJIAXKICHHH.
[IpaBuna n3mMepeHus TeMIepaTypsl.

Bunel Tennonepenauu.

OxnaxxieHue npu COBEPUICHUN PabOTHI.

NN R



9. HarpeBanwue npu cOBepIICHHH PAOOTHI BHEITHUMH CHUIIAMHU.

10. CpaBHeHuE TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HabmroieHne KUTeHUsI.

12. HabmroieHue OCTOSHCTBA TEMITEPATyPhI MPH TUTABIICHUH.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopusie padomot u onvimel.

OmnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

OnpIThI 10 BhIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.

OmnbITH IO HAOTIOICHHUIO TEIUIOBOTO PACUIMPEHHS Ta30B, )KUIKOCTEH U TBEPBIX TEIL.
Ornpenenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OnepIThI, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTh JaBJIEHHsS BO3[dyXa OT €ro o0béMa Hu

akrwnE

HarpeBaHus WU OXJIAKICHHUS.
6. ITlpoBepka THIOTE3bl JWUHEHHOW 3aBUCHMOCTH JITMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPHUUECKON TPYOKe OT TeMIIepaTyphl.

7. HaOmroneHne n3MeHEeHUs BHYTPEHHEH SHEPTHH Teja B pe3yabTaTe TeIUIonepeaayn 1

paboTHl BHEIIIHUX CHIL.

8. HccnenoBaHue sSBJICHUS TEILIOOOMEHA MTPH CMETITMBAHWK XOJIOTHOW M TOPSYCH BOJIBI.

9. OmpeneneHre KOJWYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJOW MPH TEIIOOOMEHE C

HarpeThiM METATMIECKUM ITUITUHAPOM.

10. Onpenenenne yaenpHOM TETNIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue mporiecca UCHapeHHs..

12. OnpeneneHrue OTHOCUTEIHLHOM BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MIJIaBICHUS Jb/IA.

Pa3znen 7. diiekTpruyeckne 1 MarHuTHbIE SIBJICHHSI.

OnekTpuzanusa Tel. J[Ba poja 3JIEKTpUYECKHX 3apsaioB. B3anmonencTBre 3apsiKEHHBIX
ten. 3akoH Kynona (3aBUCHMOCTB CHUJIBI B3aMMOJECHCTBHS 3apsKEHHBIX T€l OT BEJIMYUHBI
3aps7I0B U PACCTOSIHUS MEXK]TY TEIaMH).

Onektpuyeckoe noJie. Hanpsok€HHOCTh anekTpuyeckoro nois. I[IpuHnun cynepno3unuu
AIIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3ieKTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBogHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUUYECKOTO 3apsiaa.

ONEeKTpUYECKU TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOIO TOKA. VICTOUHMKH
MOCTOSIHHOTO TOKa. JleWCTBUSA AJIEKTPUYECKOro TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B J)KHMJIKOCTSX U ra3ax.

Onektpuueckas nenb. Cuma Toka. DiekTpuueckoe HampspkeHue. ConpoTHBICHHUE
MPOBOJIHMKA. YJEJIbHOE CONPOTUBIEHHE BemlecTBa. 3akoH Owma s ydacTka Lenu.
[TocnenoBarenbHOE U NapAIIIEIBHOE COEAUHEHUE IPOBOJHUKOB.

PaGota 1 MoIHOCTD 3MEKTpHYecKoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue enu
Y IOTPEOUTENH IEKTPUUYECKOM dHeprun B ObITy. KOpoTkOE 3aMbIKaHHE.

[locTrosiHHble MarHuThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe ToJe.
MarnuTHOo€e noJie 3eMJIM U €ro 3Ha4eHHue s xKu3HU Ha 3emie. OnbIT Dpcrena. MarHutHoe nosie
ANEKTPUUECKOTO TOKa. [[puMeHeHne 3eKTpOMarHuToB B TeXHUKE. JleiicTBEe MarHUTHOTO MOJIs
Ha TPOBOJHHUK C TOKOM. OJIEKTPOJABHUTAaTENb IOCTOSHHOIO TOKa. lMcmonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneitel  @apapness. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuwio  Jlenuna.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIIEKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha

BO306HOBJI$ICMLIX HCTOYHHKAX SHCPI'UH.
Jemoncmpayuu.

CoNoOrwdDE

NMNNNNNNRPRPRRRERRERERR R
BONPOOONOUORAWDNEREO

DneKkTpu3aus Tel.

JIBa posa 3EeKTpUYECKUX 3apsAI0B U B3aUMO/JICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOTIA.

DneKTpocTaTUuecKas NHIYKIHS.

3aKOH COXpaHEHUsI DJIEKTPUUECKUX 3apsI0B.

[IpoBOJHUKYU U TUAIIEKTPUKHU.

MoienupoBaHHU€e CUIIOBBIX JJUHHM 3JIEKTPUUYECKOTO TOJIS.

HcTOYHMKH MOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHI TOK B KUIKOCTH.

. I'a30BbI11 pa3ps.

. I3MepeHune cuiibl TOka aMInepMeTpoM.

. I3mepenue 25eKTpuuecKoro HampsHKeHUs BOJTBTMETPOM.

. PeocTtaTt u Mara3uH conmpoTHUBIICHHIA.

. B3zanMoelicTBre MOCTOSHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3JICJICHHs TIOJIOCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnsIT Dpcrena.

. MarauTHO€ 10Jie TOKa. DJIEKTPOMAarHur.

. JlelicTBME€ MarHMTHOTO MOJISl HA MPOBOIHUK C TOKOM.

. DNEKTPOABUIaTEIIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOM UHIYKIIUH.

. OnbiTel Dapajes.

. 3aBUCHMOCTD HallpaBJICHUA WHAYKOIUOHHOT'O TOKA OT YCJIOBI/Iﬁ €0 BOBHUKHOBCHHA.
25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnuie pabomel u onvimel.

ok wnE

10.
11.
12.

OMBITHI 110 HAOJIIOICHUIO YJISKTPU3AIUN TET HHAYKIIMEH W PU COMPUKOCHOBEHHH.
HccnenoBanue ASHCTBUS AIEKTPUYECKOTO TIOJIS Ha TPOBOIHUKH M TUDJICKTPUKH.
COopka u mpoBepKa pabOThI AMEKTPUIECKOH SN MOCTOSTHHOTO TOKA.

N3mepenue u perynupoBaHue CUITbI TOKA.

N3mepenue u perynupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 PE3UCTOP, OT CONMPOTUBIICHHS
pe3uCcTOpa ¥ HANPSDKCHUS Ha PE3UCTOPE.

OnbITel, JIEMOHCTPUPYIOLUIME  3aBUCUMOCTb  3JEKTPUYECKOTO  CONPOTHUBIICHUS
MIPOBOJIHMKA OT €r0 JJIMHBI, MJIOIIAU NONEPEYHOTO CEUEHHS U MaTepHala.

[IpoBepka mnpaBuiia CIOKEHUSI HANPSDKEHWM NpU MOCIEAOBATENIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBumna A CUIIbI TOKA MIPU NapAJIIEIBHOM COEAMHEHUHU PE3UCTOPOB.
Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

Ornpenenenre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
HccnegoBanue 3aBUCMMOCTH CHUJIBI TOKA, UAYLIETO Yepe3 JIAMIOYKY, OT HampsHKEHUs
Ha HEew.



13. Onpenenenne KI1J] HarpeBatens.

14. VccnenoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB NP HX OOBEIUHEHUU U
pa3aeiIcHUN.

16. UccnenoBanue AEWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI B3aMMOACHCTBUS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTYIIKE.

18. 3yyenne AeHCTBUS MarHUTHOTO IOJISI HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. Usmepenne KI1/{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OnBITHl 1O WCCIIETOBAHUIO SIBIICHHUS SJCKTPOMArHUTHOW WHIYKIIMU: HCCIEIOBAaHUE
W3MEHEHHH 3HaYCHHUs ¥ HAIPaBJICHUS] MHIyKIIMOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanudeckue siBJICHUS.

Mexanndeckoe nBukeHHe. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JIBW)KEHMs. PaBHOMepHOe mnpsMoiuHEeHHoe pABMkeHue. HepaBHOomepHOe
npsiMojiuHeitHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHas CKOpPOCTh Tejla IMpU HEpPaBHOMEPHOM
JBIDKCHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMonuHelHOe aBrkeHne. CBoOoiHoe maneHne. OmbIThI
lanunes.

PaBHOMEpHOE ABMXKEHHE TIO OKpY)KHOCTH. [lepron u yactora oOpamenus. JIuHeiHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMuTEIbHOE YCKOPEHHE.

[TepBriit 3akoH Herotona. Bropoit 3akon Herotona. Tpetuii 3akon Herotona. Ilpuniun
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHHUSI CKOJIbKEHUSA, CUjla TPEHUS
MOKOs1, APYTUE BUABI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JBwxenne mnaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTb. Heecomocts u
Meperpy3KH.

PaBHOBecue MarepuanpHOi TOUKH. AOCoOTHO TBEPIOE Teno. PaBHOBecue TBEPAOTo Tena
C 3aKpEeIUIEHHOM OChIO BpanieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynse Tena. U3menenune umnyinbsca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS! UMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexanuyeckass pabota U MOIIHOCTb. PaboTa cun TsbkecTH, ynpyroctd, TpeHusi. Cs3b
sHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[loreHunanpHas 3Heprus cxarod npyxxunsl. Kunernueckas sneprus. Teopema 0 KHUHETUUECKOI
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTUU.

Jemoncmpayuu.

1. HabGmroneHue MeXaHU4YEeCKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTeHd W TPACKTOPHH IBMKEHHS OAHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
Pa3HBIX TeJl OTCYETA.

W3mepenune CKOPOCTH U YCKOPEHUS MPSIMOIMHENHOTO IBHKEHUS.
HccnenoBanue Npru3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.
5. HabGnronenue nBUXKEHUS TeJa MO OKPY>KHOCTH.

P w



Habnronenne MexaHM4YecKuX SIBJICHUN, TPOUCXOSIIUX B cucTeMe oTcuéTa «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCHTEIBHO KabuHeTa (PU3HKH.
3aBHCHMOCTb YCKOPEHUS Tela OT MacChl Tejla U JACHCTBYIOLIEH Ha HETO CHJIBL
HaGuntonieHne paBeHCTBa CHII IPH B3aUMOAEHCTBUH Tell.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBUKCHUM.

. [lepenava nMmynsca nIpyu B3aMMOIECHCTBUH TEII.

. I[IpeoOpazoBanus SHEPTUH MTPH B3aUMOJICHCTBUHU TEJ.

. CoxpaHeHue UMITyJIbca IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

. CoxpaHeHue uMIysbca pu a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUH.

. Habnroienue peakTuBHOIO ABUKEHHUS.

. CoxpaHeHre MEXaHMYECKON PHEPTUH NPU CBOOOTHOM IaJICHUHU.

. CoxpaHeHre MeXaHMYECKON SHEPTUH NPU IBKEHUH TeJa MO JHCTBUEM MPYKUHBI.

Jlabopamopubvie padbomot u onvimel.

1.

o

10.

11.

KoHncTpynpoBanue TpakTa sl pa3roHa W JAJbHEWIIEr0 PaBHOMEPHOTO JIBWKEHUS
IrapuKa U TCIICIKKH.

Omnpenenenne cpenHell CKOPOCTH CKOJBXEHMsI Opycka WIM JIBHXKEHHS IIapuKa 0
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCcKOpeHHUs Teja IMPU PAaBHOYCKOPEHHOM JBH)KEHUU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBM)KEHHUU 0e3
Ha4yaJbHOUW CKOPOCTH.

IIpoBepka TruMNOTE3Bl: €CIIM NPU PABHOYCKOPEHHOM [JBM)KEHMHM O€3 HadaabHOMN
CKOPOCTM ITyTM OTHOCSTCS KaK psJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO
JABJICHHUS.

Omnpenenenne ko3 duiuerTa TpeHus: CKOIbKEHHUS.

Onpenenenne KECTKOCTU IPYKHUHBI.

Omnpenenenue paOOTBl CUJIBI TPEHUS IIPU PABHOMEPHOM [JBI)KEHUM Teja IO
TOPU30HTAJIBHOM MOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YNPYrOCTH IpU HOAbEME Ipy3a C MCIOJIB30BAaHUEM
HETO/BM)KHOTO U TOJBHKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpaHEHUsI SHEPTUN.

Pazgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKU KOJEOaHWH: MEpPHOJ, 4acToTa,
amMIuityna. MaTtemMatuueckuid U NPYXKUHHBIA MaaTHUKUA. [IpeBpaienue 5sHeEpruu Mnpu
KO1e0aTeIbHOM JIBIDKEHUU.

3aTYXaIOH_[I/I€ KoJIeOaHusl. BBIHY)K,I[GHHBIe konebanus. Pesonanc. MexaHnyeckue BOJIHEIL

CpoiicTBa MexaHnueckux BOJH. [IposonbHbIe U nonepeyHblie BOIHBI. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHuueckue BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.
3Byk. [’ poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. UH(}pa3Byk u yabTpa3ByK.
Jemoncmpayuu.

1.

2.
3.
4.

Habnronenue xonebanuil Ten noJx AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HaGnronenue BBIHYX/IEHHBIX KOJeOaHUI U pe30HaHca.

Pacnipoctpanenune npoJoabHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIENN).



5. HabmioneHnune 3aBUCMIMOCTH BBICOTHI 3BYKa OT YacTOTHI.
6. AKyCTHYECKHi pe30HaHC.

Jlabopamopusie padbomot u onvimel.

1.
2.
3.

7.

Paznes 10. DinekTpoMarHuTHOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DIIEKTPOMarHUTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. [lIkana 35eKTpoMarHuTHeIX BOJH. VCronb30BaHNEe 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM

CBsI3H.

Onpenenenre 4acToThl U IEpUo/ia KojaeOaHU MaTeMaTHYeCKOr0 MasTHUKA.
Onpenenenre 4acToThl U Meproia KoaeOaHui NpyKUHHOTO MasTHUKA.

WccnenoBanue 3aBUCUMOCTH Iepuoja KojieOaHUM MOJBEUIEHHOIO K HUTHU Ipy3a OT
JJIIMHBbI HUTH.

HccnenoBanue 3aBUCUMOCTU MEpUOJIa KOJEOAHUNW NPYKMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Ieproja KojeOaHUM Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb Mepuofa KojieOaHUl MpYyKUHHOTO
MAasiTHUKA OT MAacChl Ipy3a U JKECTKOCTU MPYKUHBL.

N3mepeHne yckopeHust CBOOOHOTO MaJCHUs.

DnekTpoMarHuTHas npupoa ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BouHOBBIE CBOIICTBa CBeTA.

Jlabopamopnuie pabomul u onvimeot.

1. V3ydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeroBble siBICHHS.

JlyueBas mopenb cBera. Mcrounuku cera. IIpsMosmHEtHOE pacnpoCTpaHEHUE CBETA.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTPaKEHHS CBETA.

[Ipenomienue cBeta. 3akoH mpenomiieHus: cBeTa. [lolHOe BHyTpeHHEe OTpakKeHUE CBETa.
Hcnonb30BaHue NOJHOTO BHYTPEHHETO OTPAXKEHHs B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nyuedr B numH3e. Omntuueckas cuctema ¢oToammapata, MUKPOCKOINA M

Teneckorna. ['na3 kak ontuueckast cucrema. biM3opykocTs U JaTbHO30PKOCTb.

Paznoxxenue 6enoro ceera B cektp. OnbiTel HetoToHa. CrioskeHHE CIIEKTPAIbHBIX IIBETOB.
Hucnepcus cBera.

Hemoncmpauuu.

CoNOR~WDdDPE

[IpsimosmHENHOE pacpoCTpaHEHHUE CBETA.

OtpaxeHnue cBeTa.

[Tomyyenne n300pa’keHHi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

OnTHyecknii CBETOBOI.

Xon nyueit B cobuparomeit JuHs3e.

XoJ Jiydel B paccenBarole JIUH3E.

[Tomy4yeHnne n300paXkeHU ¢ TOMOIIBIO JIH3.

[Tpunnun neiictBus oroannapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens rnasa.
11. Paznosxenue GEoro CBETa B CIIEKT.
12. Tlonyuenue 6e10r0 CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.



Jlabopamopuwvie padbomot u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPA)KEHUSI CBETOBOTO JIyda OT yrJja IaJIeHusl.
2. H3ydeHue xapakTepUCTHK M300paXeHUS IPEAMETa B ITIOCKOM 3epKajie.
3. MHccrnenoBanue 3aBUCUMOCTH yIJia MPEIOMJICHHSI CBETOBOTO JIyda OT yIJia MajgeHus Ha
IPaHULIE «BO3LyX—CTEKIION.
[Tonydyenue n300pakeHH ¢ MOMOIIBIO COOUPAIOIICH JTUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMPAIOIIECH JTMH3HI.
OnbITHI 0 Pa3I0KEHUIO OEI0r0 CBETa B CHEKTP.
OmnbITEl IO BOCIPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJCHUM Yepe3 I[BETOBBIC
GUIBTPHI.

Pa3znen 12. KBanToBbIe sIBJIEHHS.

OmneiTel Pesepdopaa u mianerapHas monens aroma. Monens aroma bopa. Ucnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.

No ok

Hykinonnass Monens aromuHoro sapa. M3otomel. PannoaktuBHbIE mnpeBpamienus. llepuon
moJIypacrajaa aTOMHBIX siIep.

SAnepHbie peakiu. 3aKOHBI COXPAHEHHS 3apsIOBOTO U MACCOBOTO YHCEN. DHEPTUS CBSI3U
aToMHBIX siiep. CBsi3b Macchl W SHeprud. Peakmuu cuHTE3a W AeneHus snuep. VcTouHwku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JleicTBUSA paAMOAKTUBHBIX U3IyYEeHUIN Ha KUBBIE OPTaHU3MBI.

emoncmpayuu.

CrexTpsl U3JIy4€HHs U HOTJIOMEHNUS.

CrnexTpsl pa3InyHbIX Ta30B.

Cnekrtp Bogopoaa.

Ha6nronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIONTUX U3TyUYEHUN.

Perucrpanus nsiydeHus npupoAHbIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimel.

1. HaGmroneHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHHE DHEPIMHM YacTUILIBI 0 TOPMO3HOMY IYTH (110

dboTtorpadusim).

3. H3mepenwne pagnoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBHO--0000MIAIOUN  MOIYTb MpeJHa3HAYeH [UIsi CHUCTEMaTH3aluu |
0000111eHIS TPEIMETHOTO COACPIKAHUS U OIBITA IEATEIBHOCTH, MPUOOPETEHHOTO P U3YUCHHUH
BCEro Kypca (pU3UKHU, a TaKkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke s 00yJaromuXcs, BEIOPABIIMX 3TOT YU€OHBIN MPEAMET.

[Ipy w3ydyeHUH JAHHOTO MOJIYJS PEANU3YHOTCS M CUCTEMATU3UPYIOTCS  BHJIbI
NeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX TIAaHUPYEMbIX Pe3ylbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAYJHas
rPAMOTHOCTh: OCBOECHHME HAYYHBIX METOJOB HCCJIEIOBAHUS SBICHHN NPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSCHATh (U3NYECKHE SBICHUS, MPUMEHSSI TOJTy4YeHHBbIE 3HAHUS,
peunaTh 3a/1a4u, B TOM YUCJI€ KAUYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHUMNIMAIBHO IEATETLHOCTHBIN XapaKTep JAHHOTO pa3jiea pealn3yercs 3a CYET TOTro,
9TO0 00yUaIOIUECs BBIMOIHSIOT 331aHUs, B KOTOPBIX UM Ipeaaraercs:

ok wnE



Ha OCHOBE MOJIYYEHHBIX 3HAHUN PAacliO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKPY’KAIOILIEW PUPOJE U IOBCEIHEBHON KU3HU;
WCIOJIb30BaTh HAyYHbIE METOMAbI UCCIENOBAaHMS (PU3MUECKUX SBICHHMA, B TOM YHCIIE IS
IIPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HaydyHBbIE OCHOBBI HamOoJiee BAXKHBIX JTOCTHIKCHHH COBPEMEHHBIX TEXHOJOTH,
HalpuMep, NPAKTUYECKOTO MCIOJIb30BaHUS PA3JIMYHBIX HMCTOYHUKOB HDHEPIUM HA OCHOBE
3aKOHA IIPEBPALLECHNS U COXPAHEHHsI BCEX U3BECTHBIX BU0B SHEPIUHU.
INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3ydyenne ¢u3uku Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HalpaBlieHO Ha

JOCTH>KCHHE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUsS Y
obOyuaromierocs OynyT chOpMUPOBAHBI CIEAYIONTNE TUYHOCTHBIE PE3y/IbTaThl B YaCTHU:

e 1) MaTpUOTHUYECKOT0 BOCIIUTAHUSA:

e [] mposiBlIeHHE UHTEpeCca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUICKON (hu3nueckon
HayKH;

e [ IEHHOCTHOE OTHOIIEHUE K TOCTIKCHHSIM POCCUNUCKHUX YUEHBIX--(PU3UKOB;

e 2) rpasKIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e [] TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHUN OOIIECTBEHHO 3HAYMMBIX M 3THUECKHUX
po0JIeM, CBS3aHHBIX C TPAKTHYCCKUM MTPUMEHEHUEM JOCTKCHUH (PH3UKH;

e [] 0co3HaHHE BaXKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B A€ATEILHOCTH YUEHOTO;

¢ 3)3CcTeTH4ecKOro BOCIIUTAHMSI:

e [] BOCHpHSATHE ICTETUUECKUX KadecTB (PM3MYECKON HAyKH: €€ TapMOHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

e [] oco3HaHuE LIEHHOCTH (PU3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyJIbTYpBbI;

e [] pa3BuUTHE HAy4yHOIl JIFOOO3HATEIILHOCTH, HHTEPECa K UCCIIEIOBATENLCKOM 1eATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI 1 IMOIUOHAJIBLHOI0 0J1ATr0NOJy U

e [] oco3HaHWE LIEHHOCTH 0e30mMacHOro o0pa3a *KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaKHOCTH TMpaBWI OE30MacHOr0 IMOBEJACHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIIJIOBBIM 00OPYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSAX;

e [] chopMUPOBAHHOCTH HaBBIKA peIieKCUU, TPU3HAHUE CBOETO IPaBa Ha OLIMOKY U TaKOTO
e TpaBa y APyroro 4eloBeKa;

e 6) TPyZIOBOIr0 BOCIIUTAHUA:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAKTUUYECKUX 3a7ad (B paMKaxX ceMbH, 00pa3oBaTeNbHOM
OpraHM3aliy, TopoJa, Kpas) TEXHOJOTHYECKOW M COIMAIbHON  HampaBIECHHOCTH,
TpeOyIOIMMX B TOM YHCIe U GU3NIECKUX 3HAHUM;

e [] mHTEepecC K MPaKTHUECKOMY U3YYEHHUIO MPOQeCcCcHii, CBI3aHHBIX C (UBUKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHMS:

e [] opueHTanys Ha NpUMEHEHHE (PU3MYECKUX 3HAHUU AN pElIeHUs 3agad B 00IacTu
OKpY)KaroIlel cpenbl, TUIAHUPOBAHUS MOCTYNKOB U OIEHKA WX BO3MOJXKHBIX TMOCIEACTBHIA
JUISL OKpYKaroLen cpebl;

e [] oco3HaHue TI00ATBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIEeM U MMyTeH UX peIICHHUS,



e §8) aganTanuM K U3MEHSIOIHUMCS YCJIOBHSIM COLMATbHON U NPUPOAHOI cpeabl:

e [J morpeOHOCTP BO B3aUMOACHCTBUU MPHU BBHIOJHEHHM HCCICIOBAHUNA M TPOEKTOB
(bu3n4ecKoil HalPaBIEHHOCTH, OTKPBHITOCT ONBITY U 3HAHHUSIM JAPYTHX;

e [] NOBBILIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 IPAKTUUECKYIO 1€ATEIbHOCTD;

e [J morpeOHOCT, B (pOPMHUPOBAHMHM HOBBIX 3HAHWW, B TOM 4YHCiIE (OPMYIHMPOBATH HJIEH,
MOHSTHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

e [J oco3Hanue neuIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (DU3UKH;

e [J muaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUMH;

e [] cTpeMiieHME aHaJU3UPOBAaTh U BBISBJIATH B3aUMOCBSI3M NPUPOJIBL, OOILIECTBA MU
SKOHOMMKH, B TOM YHCJIE C UCIOJb30BaHUEM (PU3NUECKUX 3HAHUM;

e [] OLEHKAa CBOMX JEHCTBUH € Y4ETOM BIMSHHMS Ha OKPYXKAIOUIYIO Cpedy, BO3MOXKHBIX
I7100aJIBbHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHWs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydJaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLIME TIO3HABaTeNIbHbIE YHHUBEpCajJbHblE YueOHbIE JAEWCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE T1EHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBrble Jornvyeckue aelcTBUSA:
® BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHN);
® YCTaHaBIIMBaTh CYIIECTBEHHBIN MpU3HAK KIacCU(UKAIIUU, OCHOBAHUS I 0000IMICHMS
Y CpPaBHCHHSI,;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B PacCMaTpUBaeMbIX (pakTaxX, MaHHBIX U
HaOIOACHUAX, OTHOCSAIITUXCS K (PU3UICCKUM SIBJIICHUSIM;
® BBIABIATH NMPUYMHHO--CJICJCTBEHHBIC CBS3U TNPU H3YyUYECHUU (PU3MUECKHX SIBICHUM H
MPOIIECCOB, J€JIaTh BBIBOJABI C HCIOJIB30BAHUEM JICIYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIJIFOUCHHH, BBIJIBUTATh TUIIOTE3bI O B3AMMOCBS3SIX (DU3UYCCKUX BEIIMYHH,
® CaMOCTOATENIbHO BBIOMpaTh cmoco0 peuieHUs YydyeOHOM  (u3myeckod 3amadu
(cpaBHEHHE HECKOJIBKUX BAapUAaHTOB PEIICHHS, BbIOOp Hambosiee MOAXOMSIIET0 ¢
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble ncciaenoBarebCKHe AeHCTBHS .
®  ICIIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATENIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXKHBIH
(bu3nuecKuit FKCIEPUMEHT, HEOOIbIIIOE HUCCeI0BaHNE (PU3NIECKOTO SIBIICHUS;
® OIEHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MOTYUYCHHYIO B XOJI€
HCcCIeA0BaHUs WM KCIIEPUMEHTA;
e caMoCTOATeNbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHUS;
® [POTHO3UPOBATH BO3MOKHOE JallbHENIIee pa3BUTHE (GU3UUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh MPEIOJIOKEHUs 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:



NPUMEHATh Pa3IMYHbIE METObI, HHCTPYMEHTHI M 3alpocChl MPH IMOHWCKE M OTOOpe
nHGOpMAIIMK WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHO! (hru3ndecKoil 3a1aun;
aHaJTM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PAZTHUHBIX
BUJIOB U (OPM IIPECTABICHHUS;

CaMOCTOSITEIIEHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS HHGOPMAIMH H
WUTIOCTPUPOBATh pElIacMble 3aJaudl HECIOXKHBIMH CXEMaMH, AMarpaMMaMiy, HWHOU
rpaduKoi ¥ X KOMOMHAIUSMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B XoJe OOCyXKJcHHs y4eOHOTrO Marepuaia, pe3yJbTaTOB JIAOOPATOPHBIX paboOT U
MIPOEKTOB 3a]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOI TEMBbl M BBICKA3bIBATh WIICH,
HaIleJICHHBIE Ha PEIIeHUe 3a1a9H U MO Iep KaHne OJIaroKenaTeIbHOCTH OOIICHNS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
O0OHapY)XHBaTh Pa3JININE U CXOACTBO TTO3UIIHIA,

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

MyOMMYHO  TMPEJACTABIATh  PE3yJAbTAaThl  BBIMOJIHEHHOTO  (DM3MYECKOTO  OIbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MMOHMMATh M HMCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIWBHIYyaTbHOW pPabOTHI
MIPH pEIeHUH KOHKPETHON (pr3HuecKoil mpoOiIeMbl;

MPUHUMATh IIeTH COBMECTHOHW JEATEIhHOCTH, OpPraHW30BBIBATH JIEHCTBUSA TO €€
JMOCTHIKEHHIO: PaCpe/IeNIATh POJId, 00CYKIaTh MPOIECChl M PE3YIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJTHATE CBOKO YacTh PalOTHI, JOCTHTas KAa4eCTBEHHOTO pe3ysbTaTa 1O CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHUPYS CBOU JCHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI;
OIIEHMBATh KayeCTBO CBOETO BKJaJa B OONIMH MPOAYKT TIO KPHUTEPHSIM,
CaMOCTOSITENIHHO C(HOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHble YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIUsAX, TPEOYIOUIUX AJIsl PEIICHUS
(bu3znyecKux 3HAHUI;

OpUEHTHPOBAThCSA B PA3IMYHBIX MOJXOJAaX MPHUHATHS pelIeHUN (MHIUBUAYyabHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUIN IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh aNTOPUTM pelieHus (U3MYECKON 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/IEKBATHYIO OIIEHKY CUTYalluH U MpeJylaraTh IIaH €€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JIOCTHXKEHHUS (HEIOCTHM)KEHUS) Ppe3yabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, HM3MEHHUBIIUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;



® CTaBUTH ce0s1 HA MECTO APYTOro 4eJI0BEKa B XOJI€ CIOpa WM JUCKYCCUU HA HAY4HYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

e T[pHU3HABATh CBOE NpPaBO Ha OMMOKY MpH peumieHHH (U3NYECKUX 3aJad WIH B
YTBEPKJICHUX HA HAy4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINXCS YMEHU:

® UCNOJB30BAaTh TOHATHS: (U3UYECKHE U XUMHUYECKHE SBJICHUS, HAOIOJCHNE,
OKCTIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEpAOE, >KHMJIKOE, ra3000pa3HOE), MEXaHHUECKOe
IBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE, TPSMOJIMHEHHOE),  TpaeKTOpHs,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

e paznmuuath sBiIeHUs (uQdy3us, TETIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBIDKCHHE, WHEPIWs, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHOW OChI0 BpalIeHWs, Ieperada MaBICHHs TBEPIBIMU
TEeJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JTaBIICHUE, IIJIaBaHUE TeJl, IPEBPAIICHHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

® pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXKAIOUIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHUA B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTAMHU B XKMBOM M HEXKHUBOW NPUPOJE, NEUCTBUE CUJIBI TPEHUS B MPUPOAEC U
TEXHUKE, BIMSHHE aTMOC(HEPHOTO IaBJICHHUS Ha YKUBOM OpraHu3M, IJIaBaHUE PbIO,
pBIUard B TeJlie 4YeJlOoBeKa, MPU 3TOM IMEPEBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHUIA;

® OIKCHIBATh U3yYEHHBIE CBOMCTBA TN U (PU3HUECKUE SBJICHHUS, UCIOIb3YSd (PU3NYECKHE
BEITMYMHBI (Macca, 00bEM, MJIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tesla, Ccujla TpPEHUs, JaBlieHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHUYecKas pabora,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIbI, KOX(PGUIMEHT TMOJE3HOTO JeHCTBUS
MEXaHHU3MOB, KUHETHUECKas U MOTEHIMAaJIbHAs PHEPTus), IpU OMUCAHUM MPABUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MUeCKUX BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYIO (PU3UUECKYIO
BETMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpapUKud HU3YUYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BENUYHH;

® XapakTepu3oBaTb CBOMCTBa Teid, (U3NYECKHE SBIEHUS M TPOLECCHl, HCIOJb3Ys
MIpaBUJIa CIIOKEHUs CHII (BJOJb OJHOM MpsiMoil), 3akoH ['yka, 3akon [lackains, 3akoH
ApxumMmena, NMpaBWIIO paBHOBecHs pblyara (0J0Ka), «30J0TO€ MPABUIO» MEXaHUKHU,
3aKOH COXpaHEHHMs MEXaHHMYeCKOM »Hepruu, NpU OSTOM J1aBaThb CIIOBECHYIO
(opMyYITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

e OOBACHATH (U3NYECKUE SBJIECHUS, MPOLECCHl M CBOMCTBA Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYUHHO-
-CII/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE U3 1—2 JOTMYECKUX IIaroB ¢ OMOPOW Ha



1-2 wu3yd4eHHBIX CBOWCTBa (PU3MUYECKMX SBJICHUH, (UBNUYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemaTh pacy€THble 3amauyd B 1-2 AEWCTBHS, HCIONB3Ys 3aKOHBI U (OPMYIIBI,
CBsI3pIBAlOIIME (PU3UYECKUE BEIWYMHBI: HAa OCHOBE aHajHM3a YCIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (DPU3NYECKHE BEIWYMHBI B (POPMYIBI U
MPOBOJIUTH PACU€Thl, HAXOAWTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIEC ISl PELICHHUS
3aJa4, OLEHUBATH PEATMCTUIHOCTD OJTYYEHHON (DPU3NIECKOI BETMUNHBL;
pacrio3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXXHO PEUIMTHh TPH MOMOIIN (PU3HUYECKIX
METOJIOB, B OIMCAHMM HCCJIECAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOJIOKEHNE
(rumoTesy), pasnMuyaTh W HUHTEPIPETUPOBATH IOJYUYEHHBIH peE3ynbTaT, HaXOAMUTh
OLIMOKYU B XOJ€ ONBITA, JI€JaTh BHIBObBI IO €r0 Pe3ysIbTaTaM;

MIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten: (GopMynHpoBaTh MPOBEPSEMBbIE MPEANOIOKEHHS, COOUMpaTh YCTAaHOBKY W3
MPEITI0KEHHOTO0 000PYA0BAHMUS, 3aIIUCHIBATh X0/ OTIbITA U (POPMYIHUPOBATH BHIBOJIBI;
BBITNIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYphbl C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMHCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOUN BENWYMHBI OT APYrou ¢
HCIOJIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TEJa, CUIIbI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TEJN ¥ HE3aBUCHUMOCTH CHWJIBI TPEHUS OT IUIOMIAIN
COIIPUKOCHOBEHUS TEJ, CUJIbl YIPYrOCTH OT yIJIMHEHUs MPYXUHBI, BBITAJKUBAIOLIEH
CHIBl OT O0OBEMA MOTPYKEHHOM YacTH Tela W OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTIPYKEHO TeJo,
yCIIOBUM TIJIaBaHUS TeJ, YCJIOBUM paBHOBECHs phlyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIeOBaHUs, COOMpaTh YCTAaHOBKY U BBINOJHSATH
U3MepeHus, cleAys MPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITYYEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIIMYMH B BUJE MPEIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUJOKOCTU W TBEPAOro Teja, Cuila TPEHUS CKOJIBKEHHUs, JIaBJICHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasg Ha MOTPYKEHHOE B KUIAKOCTh TEJIO,
KO3 (GUIMEHT MOJIE3HOTO JACUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAyd IPEIIOKEHHON
WHCTPYKIHUU: MPU BHIMIOJHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ 1abopaTopHBIM
obopynoBaHuem;

yKa3blBaTh MPUHLUIBI JACUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MoJBHKHBIN U
HETO/IBI)KHBIN OJIOK, HAaKIIOHHASI IIIOCKOCTB;

XapaKTepu30BaTh MPHUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHMYECKHX
YCTPOMCTB € OMOpPOH Ha WX OmHMcaHus (B TOM 4YHCIE: MOJIIUITHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUA M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;



NPUBOAUTH TPUMEPHl (HAXOAUTh HMH(POPMALMIO O MPUMEpax) MPAKTUYECKOTO
WCTIOJb30BaHUS (PU3UYECKUX 3HAHMM B TIOBCEAHEBHOW KHU3HHM i OOECreueHus
0€30MaCHOCTH TpH OOpaIleHud C NPUOOpaMU W TEXHHUUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUS 310pOBbsI M COOJIIOJIEHUS HOPM 3KOJOTMYECKOIO IOBEJCHHS B
OKpYKalollEel cpere;

OCYIIECTBIISITh OTOOP HMCTOYHWUKOB HH(popMmanuu B HHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX CTOYHUKOB BBIJIEISATH HHPOPMALIHIO, KOTOPAst SBJISIETCS TPOTHBOPEUYMBOM
WA MOXKET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPHU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPaTypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BJIAJETh MpUEMAMHM KOHCIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHus MHGOpMaLUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUChMEHHBIE M YCTHBIE COOOIIEHHUSI Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu PU3NYECKOTO COAEPKAHUS, B TOM YHCIE IMyOJUYHO AenaTh
KpaTKue COOOIIEHHs O pe3ybTaTax MPOEKTOB WM Y4eOHBIX MCCIeI0BaHUMN, TPH ATOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM TOHATUHHBIN ammapar Kypca (QHU3UKH,
COMPOBOKATh BHICTYIUICHHUE MTpEe3eHTAIINEH;

IIPY BBIIIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMH, CJI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAJ B JESATENbHOCTh T'PYIIIbI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aHMO/ICHCTBHE, YIUTBIBAsI MHEHUE OKPY/KAIOIIHX.

K xoHmy oOyueHust B 8 kJjacce mpeaMeTHBIC pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

WCIIOJIb30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBIKEHHUE aTOMOB
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTA/UIMUECKHE W aMOop(HBIE Tena,
HACBIIIICHHBIA W HEHACBIIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSIS
SHEPTHsl, TEIUIOBON JBUTATEIb, SJIEMEHTAPHBINA AJICKTPHUCCKUIN 3apsij, dJICKTPUICCKOE
1oJjie, TMPOBOJHUKH W AWDJIEKTPUKH, MOCTOSHHBIA AJICKTPUYECKHH TOK, MarHHUTHOE
ToJie;

pasnuuaTth SBJIEHUS (TEIUIOBOE pACHIMpPEHUE M CKaTHe, TeIulolnepenaya, TEIUIOBOE
paBHOBECHE, CMauWBaHHWE, KaNWUIAPHBIC SBJICHUS, UCHApeHUE, KOHJACHCAIHS,
ILIaBJICHUE, KpUCTAJTU3ALINS (oTBEepeBaHuE), KHUIICHHE, TerIonepeada
(TerIonpoBOIHOCTh, KOHBEKIUS, W3JIy4€HHUE), SIIEKTPU3allus Tell, B3auMOJICHCTBUE
3apsJioB, JCHCTBUS DJICKTPHYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JICHCTBHE MAarHUTHOTO IIOJIS Ha MPOBOJHHMK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIHS) 1O ONHMCAHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpE, B
TOM uucie (u3udeckue SBIEHUS B TPUPOJE: TOBEPXHOCTHOE HATSHKEHUE W
KalWUIpHbIE SBJIEHUS B MPHUPOJE, KPUCTAUIBI B mpupojne, uziaydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOe moJje 3emud, Apeid MOICOB, POJIb MAarHUTHOTO TOJNS s KU3HH Ha
3emiie, ONMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKHX SBIICHHIA,



OTIMCHIBATh M3YYEHHBIC CBOMCTBA TeN U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PU3HUECKHE
BEJIMYMHBI (TEMIEpAaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHAs
TEIUIOEMKOCTh ~ BELIECTBA, yJEJbHAasg TEIUIOTA IUIABJIECHUSA, YJAEIbHAas TeIUIoTa
napooOpazoBaHus, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIEe3HOTO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENIbHASI BIAXXHOCTh BO3AYXa, DJEKTPUUECKUN
3aps], CuUla TOKa, DJJIEKTPUYECKOE HaIlpsDKEHUE, CONPOTHUBIEHUE IPOBOJIHUKA,
yII€JIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IpU
ONMCAHUU MPaBWIbHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0003HaueHHS ¥ eTUHUIBI (PU3NIECKUX BEIWYHH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA Tes, (PU3MUECKHUE SIBICHHUS M IPOLECCHI, HCIOJB3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpPHH CTPOEHMSI BEIIECTBA,
MPUHIMI CYNEPHO3UIUN ToJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa aiis ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHUS
SHEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCBIBATH €ro
MaTeMaTH4eCKOe BhIPaXKEHHE;

OOBACHATH (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITh
MIPUYHUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
onopoit Ha 1—-2 u3yueHHBIX CBOMCTBA (DU3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTth pacy€THbIC 3amaydl B 2—3 JEWCTBHS, WCIIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJa4yu
3alUChIBaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JAHHBIX JUIS PELICHHUs 3a/1ayd,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHHMBATh MOJyYEHHOE 3HAUCHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METOJIOB,  MUCIOJIb3ysd  OIIMCAaHWE  HCCIEIAOBAHUSA,  BBIICHATH  MPOBEPSIEMOE
MPEANOJIOKEHUE, OLICHUBATh IPAaBUJIBHOCTh NOPSAJKA IPOBEICHUS HCCIEIOBAHNUS,
JIENIaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwUIsipHbIE SIBIICHUS, 3aBHUCHUMOCTh [aBJCHHsSI BO3[yXa OT €ro o0bEMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCAa OCThIBAHUS U HarpeBaHUs MPU U3ITYYCHUH OT L[BETA
u3nyyaroiel  (moryomaromied) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAM €€ MOBEPXHOCTH, DJIEKTpU3alUs Tel H
B3aMMOJICIICTBUE SJIEKTPUUYECKUX 3apSAJ0B, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEN NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBONCTBA JJIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepsieMble MPEANOI0KeHUs, coOupaTh
YCTAHOBKY M3 MPEUIOKEHHOIO  000pylOBaHMs, OIKUCHIBaTH XOJA OIBITa U
(GbopMynupoBaTh BBIBOJBI;

BBINIOJIHATH MPSAMBIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHON BIIQ)KHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢u3NYeCKUX BEIMYUH, CPAaBHMBATH peE3yJbTaThl HM3MEPEHMH C Y4ETOM 3aJaHHOU
abCOJIIOTHON MOTPEIIHOCTH;



MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OJHOW (PM3UUECKO BEIHMYMHBI OT JPYrou ¢
HCII0JIb30BAHUEM TPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb COIPOTHUBIJIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJN NOMEPEYHOTO CEUYEHUs U YJENbHOIO COIPOTHUBIIEHUS BEILECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha POBOJIHUKE,
UCCIICZIOBAaHUE IIOCIIEAOBATEIBbHOIO U MAPAJIEIbHOIO COCAMHEHUN IIPOBOJHHKOB):
IJIAaHUPOBATh HCCJIEI0BAaHUE, COOUPATh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIeays
MIPEI0KEHHOMY IUIaHy, (PUKCUPOBATh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE
TaOaHIl U TPaUKOB, IETaTh BBIBOKI 10 PE3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIHUYWH (yIeNnbHas TEIUIOEMKOCTh
BEIIECTBA, COIIPOTUBJICHUE MPOBOJHUKA, padOTa U MOIIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOupaTb SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIYs
MPEI0KEHHON UHCTPYKIMH, ¥ BHIYUCIISATH 3HAUCHUE BETUUYHHBI;

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHLUIIBI JEHCTBUS HW3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOICTB C OMOpOW Ha WX ONMHUCaHHs (B TOM YHCIE: CUCTEMAa OTOIJICHHUS OMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK DIEKTPHUUECKON
SHEPrUH, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTeNIbHbIE AIIEKTPONPUOOPBI
(mpuMepsl), SIIEKTPUYECKHE MPEIOXPAHUTETH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPONCTBA M H3MEPUTENbHBIE HPUOOPHI MO
cXeMaM M CXE€MaTH4YHBIM PUCYHKaM (JKUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMET,
TUTPOMETp, JBUraTellb BHYTPEHHErO CTOpPaHMs, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBI DJIEKTPUYECKUX LIEeNeH ¢ MOCIeN0BaTEeIbHBIM U MapauIeIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUEHUS IIEMEHTOB JIEKTPUUECKUX LIETeH;
IPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OpPMALUIO O MpUMEpax) MPAKTUYECKOIO
UCIOJb30BaHUSA (PU3MUECKUX 3HAHMM B IIOBCEAHEBHOM KHU3HM I oOecredyeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUUECKUMH YCTpOMCTBaMuy,
COXpaHEHMs 3JI0pOBbSI M COOJNIONEHUS HOPM SKOJIOTUYECKOTO TIOBEAEHUS B
OKpyXarolleH cpene;

OCYILIECTBIIATh IMOMCK HHPOpManuu (uzndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUM U MyTéM CpaBHEHUS JIOTOJIHUTENIbHBIX HMCTOYHUKOB
BBIICIATh MHQPOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYHMBON MM MOXET ObITh
HEI0CTOBEPHOI;

UCIOJIb30BATh MIPH BBHINOJHEHUN Y4EOHBIX 3aJaHUH HayYHO--NIOMYJISIPHYIO JIUTEPATyPy
(U3NYECKOro COAEp)KaHUs, CIpaBOYHbIE MaTepualbl, pecypchl cetu HMHTepHer,
BIA/IeTh NPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000mIas
MHGOPMAIIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MpPEACTAaBIATh  pe3yibTaThl MPOEKTHOM WM  HMCCIeloBaTelbCKON
JESITEIbHOCTH, NPU 3TOM T'PAaMOTHO MCIOJIB30BaTh M3Y4YECHHBIN NMOHATHIHBIN anmapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUECH;

IPU BBIMOJHEHUH Y4eOHBIX TPOEKTOB M HCCIENOBaHMHA (U3NYECKUX MPOLECCOB
pacrpeneniaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJauyaMH,



CIIEIWUTH 3a BBIIOJIHEHUEM IUIaHA JACUCTBUH U KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJaX B  JEATEIBHOCTH  TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xonmy obyuenus B 9 Kjacce mpeiMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

HCIIOJIB30BAaTh IIOHATHUA. CHUCTECMA orcqéra, MaTepI/IaJII)HaSI TOYKa, TpaeKTOpI/Ifl,
OTHOCHTEIIFHOCTh MEXaHHUYECKOTO IBWKEHUS, nedopmanus (yrmpyras, miacTU4eckas),
TPeHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U TIEPerpy3Kd, IEHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJO, LEHTP TSHKECTH TBEPIOrO Tella, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
3J'IeKTp0MaFHHTHBI€ BOJIHBI, IIIKaJia BJIGKTpOMaFHI/ITHI)IX BOJIH, CBET, 6J'[I/I30py1(OCTB nu
JAJIbHO30PKOCTh, CHEKTPbl MCIYCKaHWs W MOrJolleHus, ainbda-, Oera- W ramma-
I/I3J'IyquI/I5[, HU30TOIIHBI, smepHasl 3H€pF€TI/IKa;

paznuuaTh SIBIICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIUHEIHOE JBMKCHHE, CBOOOTHOE MMaJICHUE Tell, PABHOMEPHOE
IBHUKCHHUC 110 OKPY)KHOCTI/I, B3aHMO)IeI710TBHe TEII, peaKTI/IBHOC JABHKCHUEC,
KoJieOaTelbHOE JIBIDKCHHE (3aTyXalollue W BBIHYKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBHOKCHHE, OTPAKEHUE 3BYKa, MNPSIMOJMHEHHOE paclpoOCTpaHCHHE,
OTpaXCHHE U MPEIIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKCHNE CBETA, PA3JIOKCHHE
0emoro cBeTa B CIEKTP M CIIOXCEHHE CIEKTPATbHBIX IIBETOB, JUCIEPCHS CBETa,
CCTCCTBCHHAsA pa)]l/IoaKTI/IBHOCTB, BO3HUKHOBCHHC .]'H/IHGf/i‘-IElTOl"O cneKTpa I/I3J'Iy‘—IeHI/I$I)
10 ONMCAaHWI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINUX
naHHOe (M3MUECKOE SBIICHHCE,

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (DHU3UYECKUX SBJIICHUN B OKpYXKaromeM Mupe (B
TOM 4YHciie (PU3HYSCKUE SBJIICHUS B MPUPOJIC: MPHIUBLI M OTIUBBI, JTBHKCHHE TUIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSCCHHME, CCHCMHUYECKHE BOJHBI, IIyHaMH, 3XO, IBETa Te,
ONTHYECKUE  SABJICHUSA B  MPHUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BHUIAMMOIO,
yIBTPA(PHOJIECTOBOIO M PEHTTCHOBCKOTO H3JIy4CHUH, €CTECTBEHHBIA pPaIOaKTHBHBIN
($hOH, KOCMHUYECKHE JIy4YH, PATUOAKTHBHOE H3IYYCHHE MPUPOJHBIX MHHEPAJIOB,
JNCHCTBHUE PAIMOAKTUBHBIX M3JIYYCHHIH Ha OPraHU3M 4YeJIOBEKa), IIPH 3TOM IEPEBOJIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATH CYHISCTBEHHBIC CBOMCTBA (IPU3HAKH)
(U3HYECKUX SIBJICHUI;

OIHMCBIBATh M3YYCHHBIC CBOMCTBA Tell U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUEC
BEJIUYHMHBI (CPEIHSAS M MTHOBEHHAs CKOPOCTh Tela NMPH HEPAaBHOMEPHOM JBHIKCHHH,
YCKOPEHHUE, MepeMelICHUE, MyTh, YIII0Bas CKOPOCTh, CHUJIa TPEHUSs, CWJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO TaJeHUs, BEC Tela, UMITYJIbC Telld, MMITYJIbC
CHWJIBI, MeXaHH4ecKas paboTa U MOIIHOCTb, MOTEHIIMATbHAS PHEPTUS TeNa, MOJHITOrO
HaJl TOBEPXHOCTHIO 3eMJIM, TIOTEHIIUAIbHAS DHEPTUS CKATOM MPYKUHBI, KHHETUYECKas
JHEprus, TMOJHAS MeXaHW4ecKas SHEeprusi, Mepuoj M YacToTa KoJeOaHWii, IMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MMOKa3aTeh MPEeIOMIICHUS
Cpelbl), MPU OMHCAHUM TPAaBUIBHO TPAKTOBATh (DPU3MYECKUI CMBICT HCHOIB3YEMBIX
BENTUYMH, OOO3HAYEHUS M EIUHHIBI (U3NYECKHX BEIMYWH, HAXOTUTh (OPMYIHI,
CBSI3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIUYHHY C JPYITMMH BEITUYMHAMHU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (DU3HUECKUX BEIMYMH;



XapaKTepU30BaTh CBOMCTBA Tell, (U3UUECKUE SIBICHUS M MPOLECCHI, UCIOJB3Ys 3aKOH
COXPAHEHHUS 3HEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULIUU CHJI,
MPUHIIUI OTHOCUTENBHOCTH [ anuines, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHMsI M IPEIOMIIEHHSI CBETA, 3aKOHbl COXPAHEHHUS 3apsiOBOrO H
MaccoBOIO 4YMCEI NpPU SAEPHBIX pPEAKUMSIX, IpPU OITOM JaBaTh CJOBECHYIO
(GOopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallull  IPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH  [PUUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 W3ydYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemarh pacué€THbIe 3a/1a4M (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCIOJIb3Ys
3aKOHBI M (POPMYIBI, CBSI3BIBAIOLINE (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 3aJauyd 3alHChIBaTh KPATKOE YCJIOBHME, BBIABIATH HEJOCTAOLIUE WIH
130bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYNbI, HEOOXOJUMBIE Ui PEIIEHu,
MPOBOJUTH pacu€Thl W OLIEHHWBATHh PEATUCTHUYHOCTh IOJYYEHHOTO 3HAYEHHUS
(bM3UYECKON BETUIMHBL

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACIATH  IPOBEpsieMOe
MIPENIOJIOKEHNEe, OIEHUBATh IPAaBUIBHOCTh NOpsSAKA MPOBEICHHS HCCIEIO0BAHUSA,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOJEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWMCTB
TeJ (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
nepuo/ia KoJieOaHui NpyKMHHOTO MAasTHUKA OT MAacchl I'py3a U ®KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTYAbI MaJIbIX KOJeOaHUH, PSIMOJIMHEIHOE PaclpoOCTpaHEHNE
CBETa, DPA3JIO’)KEHUE OeJoro CBeTa B CIHEKTpP, M3Y4YEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparoliel JIMH3E,
HAOJIIOIGHUE CIUIOLIHBIX M JIMHEHYaThIX CHEKTPOB M3IYy4EHHs): CaMOCTOSTENILHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsI, ONUCHIBATE XO/1 OIbITA U
€ro pe3yibTarhl, ((OPMYJIUPOBATH BBIBOIbI;

IIPOBOJIUTH IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHEe U3MepseMOol BelNMUYMHBI ((POKYCHOE paccTOsSHUE COOUpPAIOLICH JIMH3bI),
000CHOBBIBAThH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO IIPUO0pa);

IIPOBOJIUTH HCCIIEJJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJb30BaHUEM
IOpSIMBIX M3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpoCTH, Iepuoja KojeOaHWi MaTeMaTHYecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIjla OTPaXKEHHUs CBETa OT yrja HaJeHHus U
yIJia MpeoMIIeHHs OT yrila MajJeHus): IIAHUPOBAaTh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBaTh pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTHU
(¢u3nYecKux BEIMYMH B BUJAE TaOJIUI U rpadUKoB, JeNaTh BBIBOJBI 10 pe3ylbTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH (CpeiHss CKOpOCTb H
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHHUs,
KECTKOCTh NPYXKHUHBI, KOAPPUIUEHT TpeHHs] CKOJIBKEHUs, MeXaHuuyeckas pabora U
MOIITHOCTh, YacTOTa W TMepHoj KojeOaHWi MaTeMaTH4eCKOT0 U MPYKUHHOTO
MasiTHUKOB, OITHYECKas cuja coOuparomel JMH3bI, paJUOAKTUBHBIA  (OH):



IUIAaHUPOBATh U3MEPEHHUS, COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY U BBINOJHSTH
U3MEpEeHUs, cleaysl NPeJIOKEHHON MHCTPYKLMH, BBIYMCIATh 3HAUEHHWE BEIMYMHBI U
aQHAJIM3UPOBATh IIOJYYEHHBIE pE3yJbTaThl C Y4ETOM 3a/JlaHHOM IMOIPEUIHOCTH
U3MEPEHUN;

coOmoaTk TMpaBWia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (U3NYECKUX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHHWK CBETA, Jyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTO S/Ipa;

XapaKTepU30BaTh MPHHIUNBI JCHCTBUS HW3YYEHHBIX MPHUOOPOB W TEXHHUYECKUX
YCTPOICTB C ONMOPOM Ha WX ONMHUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
PaccTOSHUS U YCKOPEHMUs, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, poToanmapaT, ONTHIECKHUE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuWiIbCOHA), HCIOJB3YSl 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;
HCI0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMUYECKUX MPOLECCOB MPHU pElIeHHH Yy4eOHO--
MPaKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl NIl MOCTPOECHMSI N300pakeHUI B IJIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DM3MUYECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH ISl oOecreueHus
0e30mMacHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3/I0pOBbsl M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpY»Kalolllel cpene;

OCYLIECTBIATh MOMCK HH(popManuu (¢usndeckoro coaepxkanus B HHTepHere,
CaMOCTOATENIBHO (OPMYJIUpPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpEaeSICHHs
JOCTOBEPHOCTH TOJy4eHHOH HH(pOpMAlMM Ha OCHOBE HMEIOUIMXCS 3HAaHUM WU
JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIOJIb30BATh IIPH BBIOJHEHUN Y4EOHBIX 3aJaHUi HayYHO--NIOMYJISIPHYIO JINTEPATypy
(U3NYECKOro COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypcbl cetu MHTepHer,
BIAJeTh NPUEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHbIC MUCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMAIIH
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOro COAEp)KaHUs, MyOIMYHO MpPeCTaBIATh
pe3yabTaThl IPOEKTHOM MIIM HCCIIEA0BATENILCKOM AESATEIBbHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHbIM MOHATUHHBIA anmapar H3ydyaemoro pasjaena (pusuku u
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalueld ¢ yuy€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAKOLIEro MUpa
11 ®dusnka - HayKa O MPUPOJIC 2 bubmorexa HOK
' YyKa O TpHpo https:/m.edsoo.ru/7f416194
bubmmoreka [IOK
12 DH3MUCCKHUE BEMHHEI 2 1 https://m.edsoo0.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 1 https://m.edsoo.ru/7§416194
Hroro mo pazueny 6
Pasznea 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
2.1 Crtpoenue BemecTa 1 bubmmorexa HOK
' https://m.edsoo0.ru/7f416194
29 JIBrykeHre 1 B3aMMOACHCTBUE YaCTHII 2 1 bu6mmoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3.1 MexaHm|eckoe ABIKCHHC 3 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
3.2 Muepuus, macea, n10THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Cruna. Bupiel cun 14 . . https://m.edsoo.ru/7f416194
Hroro no paszneny 21



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

Pa3nea 4. JlaBinenne TBEPABIX TeJl, AKUAKOCTEH H ra3oB

41 Masnenue. Ilepenaua nasieHus TBEPABIMU 3 bubmuoreka [IOK
' TeJaMU, JKHUIKOCTIMH U ra3aMu https://m.edso0o.ru/7f416194
bubmmoreka [{OK
4.2 JlaBaierHe KuKoCTH ° https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.3 Avocdeproe rasienne 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HHX TEJI0 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nea 5. PaGora u MomiHOCTb. JHeprus
bu6moreka [IOK
> Pabora u mompgocTs 3 . https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 Tpoctsie MexaHH3MEI > 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexauuueckas sHeprus 4 1 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12



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

KoauuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Pasnen 1. TennoBble siBJaeHUs
11 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
' P B https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Teruiossie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiieKTpuYecKHe 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TeJla 7 1 bubmuotexa [JOK
' U UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHuTHbIC ABACHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHas UH us 4 bubmorexa [IOK
' p AYKIL https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Paszjnen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OITMICaHHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
12 Baanmoperictene Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axomb1 COXpaHeHH 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznea 2. MexaHnveckue KoJieO0aAHUsSI M BOJHbI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubmuoteka [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
bubnuoreka [JOK
4.1 3aKOHBI pacCIIpOCTPAaHEHHUs CBETA 6 2 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 6 3 https://m.edso0.ru/7f41ada6
bu6mmoreka [JOK
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro no pazgeny 15
Paznea S. KBaHTOBBIE SIBJICHUS
bubmmoreka [{OK
51 Hcnyckanue u moriomneHrne CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 Crpoenne atomHoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 SlnepHbie peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-00001aI0 1M I MOAYJIb
6.1 [ToBTOpEeHue 1 06001IeHNE CONepHKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazmeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
MNOYPOYHOE IINIAHUPOBAHHUE
7 KUIIACC
No Kouan4yecTBo 4acoB Jara JIeKTPOHHBbIE HU(PPOBbIE
/i Tema ypoka Beero Kontpoabnubie | IlpakTHueckue — o0pasoBaTe/ibHbIE
padoThI padoThI pecypcbl
1 ®du3rka — HayKa 0 IpUpO/IE. 1
SIBieHust mpupo sl
2 dusznvecKue SABICHUS 1
3 Ou3nyecKue BEINIUHBI U UX 1
U3MepeHue
VYpoxk-uccnenosanue "N3mepenue
4 TEMIEPATYPhI MPU TTOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpaA U
JaTYMKA TEMIIEPATYphI"



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

MGTOI[BI HAay4YHOI'O IMO3HAaHUs.

bubmuoreka [JOK

S) Onucanue q)naneglmx SBJICHUH C https://m.edsoo.ru/ff0972a
IIOMOIIBIO MOJICICH
Ypoxk-uccnenosanue "[Ipoepka
TMIIOTE3bI: JAJILHOCTDh MNOJIETa
6 [IapyuKa, mymneHHOTO
TOPU30HTAIBHO, TEM OOJIbIIe, YeM
0oJibIlie BBICOTA IMycKa"
Crpoenue BeniectBa. ONbBITHI,
7 I[OII()aL’.I)IBaIOIHIEG JIUCKPETHOE bubmmorexa [TOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBY>KeHME YacTHII BEIeCTBa bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoaane «ONbITHI 1O
9 HAOIIOAECHUIO TEIJIOBOTO
pPaCIIUPEHUS Ta30BY
10 ArperaTHble COCTOSIHHS BEIIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTosTHMHA Boabl. O000IIEHNE 10 bu6mmoreka [IOK
paszaeny «IlepBoHavaabHBIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEIIECTBA
MexaHHYeCcKOe JBM)KCHUE.
12 PaBHOMEpHOE I/IIiIepaBHOMepHOC bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JBMOKCHUE
13 Ckopoctb. Eqununibpl ckopoctu bubmiorexa LOK
https://m.edsoo.ru/ff0a079c
14 Pacyer nmytu u BpeMeHH JABUXKEHUS Brbmorexa LJOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — mepa bubnuoreka [IOK
UHEPTHOCTH Tel https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. Pacuer bu6mmoreka [JOK

Macchl M1 00beMa Tea 1o ero

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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IIJIOTHOCTH

JlaboparopHas paboTa

17 «OrnpeneneHue MmI0THOCTH TBEPIOTO
Tea
18 Pemenue 3amau o teme bubmmoreka [{OK
"IInoTHOCTH BerecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicTBus ten. Cuna
ynpyrocTtH. 3akoH ['yka
JlabopaTtopHnas pabora «3yuenue
20 3aBUCHMOCTH PACTSKCHUS
(medopmaryiv) mpy>KMHBI OT
MIPUIIOKEHHON CHUIIBD»
21 [[SIBnenue TsaroTenus. Cuna
TSKECTH
22 aecoi rena, Beo tena. Pewene uGanotesa LIOK
" " https://m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuia TsSHKeCTH
| ST oy e Buorrs LOK
https://m.edsoo.ru/ff0al502
TJIaHET
bu6mmoreka [JOK
24 N3mepenue cun. [Junamometp https://m.edsoo.ru/ffoal8cc
bubmuoreka [JOK
25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0al778
JIOKEHUE JIBYX CHII
26 I(-I:aHpaBJIeHIfH?(XHO OI,[HOIZ MIPSIMOA. bubmorexa [IOK
- https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT
97 Pemrenue 3agau o reme
"PaBHogeiicTByrOmAas cuin”
8 Cuna TpeHus u e€ Buapl. TpeHue B bubnunoreka [JOK

IIpUpoaC U TCXHUKEC

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaboparopHas pabota «/3yueHune
3aBUCHMOCTHU CUJIBI TPCHUA

bubmuoreka [JOK

29 CKOJIBLKEHUSA OT CHIIBI JABJICHUS U https://m.edsoo.ru/ff0alccs
XapakTepa COMPHUKACAOIINXCS
IMOBEPXHOCTEN
30 PCHICHI/IGU 3a7a4 Ha 9HpeﬂeneHHe
PaBHOACHUCTBYIOIICH CHITBI
Pemenne 3amaa mo Temam: «Bec
31 tena», «['paduueckoe n3oOpakeHue bubnuorexa [JOK
cuiy, «Cunsy», https://m.edsoo.ru/ff0alde0
«PaBHOAECHCTBYIOIIAS CHIDY
KonTtponsHas paboTta no temam:
«MexaHn4YecKoe JIBIKEHHUEY,
32 «Macca, mIoTHOCTEY, «Bec Tenay,
«['paduueckoe nzobpaxkeHue cui,
«Cubl»
Jasnenue. CiocoObl yMEHBIIICHUS U bu6mmoreka [IOK
33 ]
YBEITUYCHUS JTaBICHHS https://m.edso0.ru/ff0a20a6
| e S Bumorera 0K
’ https://m.edsoo.ru/ff0a2376
TEMITePaTypPhl
Ilepenaua maBaeHUS TBEPILIMU
35 TGJ‘I];;NII[I/I }KEIIKOCT}IMI/I u II")aHSaMI/I. Brbmiorexa LOK
’ https://m.edsoo.ru/ff0a25b0
3axoH Ilackams
aBJIEHHE B )KMIKOCTH U rasze
36 ELISB&HHOG HeﬁCHTBHeM CUJIbI ’ Brbmorexa LJOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenune 3amad no teme «/laBinenue bubnuoreka [JOK
B )KUIKOCTHU U rase. 3akoH [Tackans» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmorexa HOK
https://m.edsoo.ru/ff0a2970
39 ['uppaBnuueckuii mpece bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

https://m.edso0.ru/ff0a3136

Manowmertpel. [lopuiaeBoi

40 .
KUJKOCTHBIM HACOC
a1 Atmocdepa 3eMin 1 IPUIHHBL €€ bubnuorexa [JOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubnuorexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnuorexa [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
44 iigg{lx ZTFBB?):?OOT(;??II;ZO;;OBHCM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOpS
45 Bapomerp-anepouns. ATmochepHoe bubmuorexa [JOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amay nmo reme "
46
AtMmocdepHoe napieHue"
g | e e s B LOK
https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaGopaTtopHnas pabota
48 «OmnpezneneHre BITATKUBAOIICH bu6mmoreka [JOK
CHJIBI, ICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
g | e s o BuGorra LOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTU
Tena»
bu6mmoreka [JOK
>0 Hnaarme Tex https://m.edsoo.ru/ff0a3a96
51 JIaGopa