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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOOoBaHUI K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHuws W KoHIeNmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHONH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHHs (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uMKe YYUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMUs.
[IporpammMa 1o ¢u3uKe yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro martepuaia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.
[Tporpamma o ¢usuke pazpadboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPa3yIOUINM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3MYECKHe 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB U SBIICHUHN, N3Yy4aeMbIX XHUMHEH,
Ouonorueii, actrpoHomueil U usnueckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IPENoCTaBisieT HaumOojee siCHble OOpa3ipl NMPUMEHEHHMsI HAy4dHOIOo MeEToja
MO3HAHUS, TO €CTh CII0C00a MOTYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.
Opna W3 rNaBHBIX 3a7a4 (U3MYECKOT0 00pa3oBaHUsl B CTPYKType oOIIiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTb:
e HAy4YHO OOBSACHSATH SIBICHUS;
e OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
e MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaTh HAy4YHBIE JOKa3aTelIbCTBA IS
IIOJIy4EHUS BBIBOJIOB.
[lenu wm3yueHuss QU3MKM HA YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs OMNpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00I111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemenust Poccuiickonn denepanuu
(mportokon ot 3 nexabdbps 2019 r. Ne I[1K-4BH).
Henu n3yyenus pu3nku:
e TmpuoOpeTeHHe HHTEepeca M CTpeMJIEHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e Dpa3BUTHE TMPEJICTaBICHUH O HAayyHOM MeETOJie TO3HaHUSA U (HOPMHUpPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;



e (opmupoBaHuE NPEICTABICHUNA O poiH (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHU;

e Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mpodeccnoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HaIpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e MpuUOOpETeHHWE YMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAaHU;

e OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aad C HCIOJIb30BAHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e Dpa3BUTHE YMEHHMH HAONIOJATh NPUPOAHBIC SBICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPHUMEHTAIBHBIE HCCIEIOBAHUS C HCIOJIB30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOcHHE MPUEMOB PabOThl ¢ HHpOpMAIUEil (U3MUECKOTO COJEP)KAaHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

e 3HAKOMCTBO CcO cepaMu IpodhecCHOHATBLHON AESITeIbHOCTH, CBA3aHHBIMU C (PU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKOIN HAYKH.

Ha uszyuenue ¢usuxu (0a30BbI YpOBEHb) HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacosB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIenio).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIATENbHBIN XapakTep, YYHUTENb JelaeT BbIOOp MpoBeneHHs JabOopaTOpHBIX PadOT |
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOEHHOCTEH 00yJYaroInXCsl, CIIICKA YKCIIEPUMEHTATBHBIX
3aJJaHUi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa o (hU3HKe.



COAEPXKXAHUE OBYUEHUA

7 KIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ouznyeckue SBICHUA: MEXaHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH HM3ydaroT mpuponay. EcTecTBeHHO-Hay4dHBIN
METO/ TMO3HaHUs: HAOJI0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

MexaHnnueckue, TEII0BbIC, AIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. Dwusuyeckue TPHOOPHI W TMpoLEAypa MPSAMBIX H3MEPCHHH aHAJOrOBBIM M IH(PPOBBIM
puoOpOM.

Jlabopamopnwvie pabomot u onvimel.
OmnpeneneHne EHbI JSICHUS KA H3MEPHUTEIHLHOTO TPHOOopA.
N3mepenne paccTOsTHUM.
N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
N3mepenne Temneparypsl IPU MOMOIIHM KUAKOCTHOTO TEPMOMETpPA U IaTYMKA TEMIIEPATYPHI.
[IpoBenenue uccienoBanus MO MPOBEPKE TUITOTE3BI: JATHHOCTH MOJETA IIapUKa, MYIIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIlIe, 4eM OO0JIbIle BHICOTA MYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHUHU BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OTMBITHI, TOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBuxkenue, auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.
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ArperaTHble COCTOSIHMSL ~BELIECTBAa: CTPOEHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(KpucTaJuIMyeckux) Ted. B3aumocBs3b Mexay CBOMCTBAMHM BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcOoOEHHOCTH arperaTHbIX COCTOSIHUN
BOJBL.

Hemoncmpayuu.
1. HabGmronenne OpoyHOBCKOTO JIBHKECHHUSI.
HaGmronenue nuddysu.
3. HabOmoneHnue sBineHuil, OOBACHIIOIIMXCA MPUTSHKEHUEM WM OTTAJKUBAaHHUEM YacTHUI]
BElEeCTBA.

Jlabopamopnwvie padbomot u onvimul.
Orenka auamMeTpa aroma METOJ0M PsIOB (C UCToNb30BaHueM (hoTorpaduii).
2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHNPEHUS Ta30B.
OnbITEI 10 OOHAPYKEHUIO ACHCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.
Paszgea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.



Mexanndeckoe JBH>KeHUE. PaBHOMepHOE W HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tenma. HeBecomocts. CioxkeHue Cuil, HaIlpaBiICHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburoneHue siBIeHUsI MHEPLUH.
Habumronenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
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Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH pPaBHOMEPHOTO JBMXKEHHUSA (IIApUKa B IKUJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmpeneneHue cpeaHell CKOPOCTH CKONBXEHHs Opycka WM IIapuka IO HaKIOHHOM
MJIOCKOCTH.
Ornpezenienne mI0THOCTU TBEPOTO Tea.

4. OmbITEL, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh pacTsDKeHUs (IedopManuu) MPYKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OneITBl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Telna |
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUJIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBieHue. [IpHuMHBI CylIecTBOBAaHUS BO3TYLIHOW
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue aTtmocdhepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JelicTBHE )KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyphl.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronirecs: CoCy/Ibl.
I'mppaBnuyeckuit mpecc.
[TposiBnenue neicTBus aTMOCc(hEepHOTO TaBICHHUS.
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6. 3aBUCHUMOCTb BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPY>KEHHOM YaCTH Tejla U IMJIOTHOCTH
JKHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJIKOCTH.

8. YcioBue IIaBaHUs TeN: IJIABAHUE WIM NOTPYKEHHE TElI B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeNa U )KUJIKOCTH.

Jlabopamopuwie pabomol u onvimol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B KUIAKOCTh YacTH
Tena.

2. OmnpeneneHre BBITAIKMBAIOLICH CUIIBI, IEUCTBYIOIIEH HA TEJO, IOIPYKEHHOE B JKUJIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, JEHCTBYIOLIEH HA TEJIO B KUJIKOCTH, OT
Macchbl TeJa.

4.  OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOIICH CUIIbI, TEHCTBYIOLIEH HA TEJIO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOI B )KUJKOCTh YACTH Te€Ja U OT MJIOTHOCTU KUAKOCTH.

5. KoncTpyupoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKHM W  ONpEAEIeHUuE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanundeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs
ppruara. [lpumeHeHnue mpaBmia paBHOBECHs phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJI nmpocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IlpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPaHEHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue padOTHI CUJIBI TPEHHS IPU PABHOMEPHOM JIBH)KCHHUH Teja MO0 TOPU30HTATBHOM
MMOBEPXHOCTH.

Hccnenoanue ycioBUi paBHOBECUS pblyara.
N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.
4. HW3ydeHue 3aKOHA COXPAHECHHSI MEXaHUYECKON SHEPIUU.
8 KUIACC

Pa3nen 6. TertoBbIe IBJICHNA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETUUYECKOM TEOpUHU CTPOEHUS BellecTBa. Macca
nu pa3M€pI>I aTOMOB " MOJ'IeKy.]'I. OHBITI)I, nonTBepmﬂa}omne OCHOBHBIC IIOJIOKCHUA
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Monenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucraminyeckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra30B, )KUIKOCTEH 1 TBEPABIX T€N HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMaumBaHWE M KalNWULIpHbIE siBleHUs. TeruoBoe
pacIIMpeHne U CKaTue.

Temneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO [IBHXKEHHUS YaCTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Tervionepenada u
coBepireHre paboThl. Bupl Teruonepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonnuecTBo TEIIOTHL. YIelbHAas TEIIOEMKOCTh BEIIECTBA. 1eIIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOro OamaHca. [lnmaBneHue W OTBepAeBaHHE KPUCTATUIMUECKHX
BEIIECTB. YAenbHas Termjora maBieHus. [lapooOpa3oBanue u KoHjeHcarus. lcnapeHue.



Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMOC(EpHOTO JaBIICHUSL.
BnaxnocTs Bo3ayxa.
DHeprus TOTUIMBA. Y IeJbHas TEIJI0Ta CTOPaHUS.
[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TertoBbie
JIBUTATENIN U 3aIUATA OKPYKAIOIIEH CPEIBL.
3aK0OH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIEcCcaXx.
Hemoncmpayuu.
Hab6nronenne OpoyHOBCKOTO JABHIKEHUS.
Hab6monenue nuddys3un.
HabGmronenue siBiieHnit cMauyMBaHUs U KAlTWJUISIPHBIX SIBJICHUM.
Hab6nronenue TemioBoro pacimpeHus Tel.
N3meHenune gaBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIQXKICHHH.
[IpaBuna n3MepeHus TeMIepaTypsl.
Buae! Tenionepenaun.
OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEITHUMH CHJIAMH.
. CpaBHeHHE TETUIOEMKOCTEH PA3IMYHBIX BEILIECTB.
. Habmronenue kureHusl.
. Habmroenue mocTostHCTBa TeMIIEPaTyphl MPU TUIABICHUH.
. Mojenu TeIIoBbIX ABUTATEIICH.
Jlabopamopnwvie padbomot u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TPUTSKEHMUSL.
OIBITHI 110 BBIPAIIMBAHUIO KPHUCTAUIOB IOBAPEHHOM COJIM WJIM caxapa.
OIBITHI 110 HAOJIFOACHHUIO TEIJIOBOTO PACITUPEHHMS T'a30B, )KUJIKOCTCH U TBEPIBIX TEI.
Ornpezenienne naBieHUs BO3AyXa B OAJIJIOHE MIMIPHUIIA.
OnBITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro o0bEéMa W HarpeBaHUs
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VI OXJIQXKICHUS.

6. IlpoBepka rumoTe3sl JIMHEHHOM  3aBUCHMOCTM  JUIMHBI  CTOJOMKAa JKMJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HalnroneHue n3MeHeHUsI BHYTPEHHEN SHEPTUH Tela B pe3yibTaTe TeIUlonepeadd U padoThl
BHEIIHUX CHUII.
HccnenoBanue siBJICHUS TEMJI000MEHa MPH CMEIINBAHUM XOJIOAHON U ropsyeil BOJbI.
OmnpeneneHne KOJMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM IpPHU TEMJIOOOMEHE C HarpeTbiM
MCTANIMYECKUM HUJIMHIPOM.

10. OmpeneneHue yAeabHOM TEMI0EMKOCTH BEIIECTBA.

11. HMccnenoBanue npouecca uCapeHusl.

12. OmpeneneHne OTHOCUTENbHON BIaKHOCTH BO3TyXa.

13. OnpeneneHue yaeabHON TEIUIOTHI TUIaBJIEHHUS JIb/IA.

Pa3nes 7. DinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Ten. JlBa poja aIEKTpUYECKUX 3apsaoB. B3anMmonelicTBue 3apsiKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsSHKCHHBIX TET OT BEITUYHHBI
3apsAIOB U PACCTOSTHHS MEXTY TEIIAMH ).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nekTpuueckoro noss. IIpuHuun cynepnozunun
IIEKTPUYECKUX ITOJIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN 3ieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

ONEKTPUYECKUI TOK. YCIOBUSI CYHIECTBOBAHMS JIJIEKTpUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KMIAKOCTAX U razax.

Onexkrpuueckasg uenb. Cuna Toka. OnekTpuueckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaJUICIbHOE COCTMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB AJEKTpUYECKOTO ToKa. 3akoH J[koymsi—JIeHa. DaeKkTpudecKkue 1enu
U TIOTPEOUTENH ICKTPUIECKOM dHEPTruH B ObITY. KOpOoTKOE 3aMBIKaHHE.

ITocTosHHBIE MarHmThl. B3amMoAeHCTBHE NOCTOSHHBIX MArHMTOB. MarumTHOE TIIOJIe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue i )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe mosie
3JIEKTPUYECKOr0 ToKa. [IpuMeHeHune 3IeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue 3neKTpoMarHuTHOM  uHAyKuuH. IlpaBuno  Jlenna.
Onekrporenepatop. CrocoObl TOMyYeHUS JIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHCPTHH.

Hemoncmpayuu.
DJIeKTpHU3aIus Tell.
JIBa ponia aIEeKTpUUECKUX 3apsiIOB M B3aUMOJICHCTBUE 3apsSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DneKTpocTaTUuecKas HHIYKIHSL.
3aKOH COXpaHEHMS JICKTPUUECKUX 3aPsJIOB.
[IpOBOHUKY U TUIJECKTPUKHU.
MopenupoBaHue CUIOBBIX JTUHHUH 3JIEKTPUUECKOTO MOJIS.
HMcTOoUyHNKH TTOCTOSTHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUI TOK B )KHJIKOCTH.
. I'a30BBbIi1 pazps.
. 3mepenne cuiibl Toka aMInepMeTpoM.
. I3mMepeHue 31eKTpuyecKoro HanpsKeHUs BOIbTMETPOM.
. PeocTtaT 1 MarasuH conpoTUBIIECHUM.
. B3aumonelicTBre NOCTOSHHEIX MArHUTOB.
. MopenupoBaHre HEBO3MOXKHOCTH Pa3/CIICHHsI MTOJIIOCOB MarHUTA.
. MopenupoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OneIT Opcrena.
. MarauTHoe moJje Toka. JJIeKTPOMAarHur.
. [elicTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb OCTOSTHHOTO TOKA.
. UccnenoBanue siBI€HUS 3IE€KTPOMArHUTHOM MHIYKIUU.
. Onbrter @apages.
. 3aBUCUMOCTH HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCIOBU €ro BOSHUKHOBEHHSI.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
1. OnbITHI IO HAOJIOIEHUIO YJICKTPU3AINH TEJI MHIYKIIMEH U TIPH COMTPUKOCHOBEHUH.
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HccnenoBanue AeHCTBUS 2JIEKTPUUECKOTO MOJI HA TPOBOJAHUKU U TUJICKTPUKH.

CO6opxka u mpoBepka paboThl AMEKTPUUECKON LIEMH MOCTOSTHHOTO TOKA.

W3mepeHue U perysinipoBaHue CUiIbl TOKA.

W3mepenue U peryiupoBaHue HAPsKEHUsL.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4epe3 PE3UCTOp, OT CONPOTUBIICHUS

pE3UCTOpa M HAIPSIKEHUS HA PE3UCTOPE.

7. OHBITBI, ACMOHCTPHUPYIOMUC 3aBUCUMOCTD SJICKTPHUYCCKOI'0 COMMPOTUBJICHUA IMPOBOAHUKA OT
€ro JUIMHBI, IUIOIIAAH ONEPEYHOI0 CEYEHUS U MaTepuaa.

8. IIpoBepka mpaBuia CIOXKEHUS HANpPsDKEHUH INPHU IOCIEIOBATENIBHOM COEIMHEHHMH JIBYX
PE3UCTOPOB.

9. IlIpoBepka npaBuiia JUis CUIJIBI TOKA IIPH N1apAJLUIEIbHOM COCIUHEHUU PE3UCTOPOB.

10. Onpezaenenue pabOThI AIEKTPUUECKOIO TOKA, UAYLIETO Yepe3 PE3UCTOP.

11. OnpezeneHre MOLIHOCTH IEKTPUUECKOIO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

12. MccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UAYILETO YEPE3 JaMIIOUKY, OT HAIIPSKEHUS HA HEM.

13. Omnpenenenue KIIJ[ narpeBarens.

14. WccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS MIOCTOSTHHBIX MarHUTOB.

15. M3yueHre MarHuTHOT'O MOJI IOCTOSIHHBIX MarHUTOB MPU UX OOBEAMHEHUH U pa3/IeICHUH.

16. MccienoBanue qeUCTBHS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OHI)ITI)I, ACMOHCTPUPYIOIIUE 3aBUCHUMOCTL CHJIBI B3aI/IMOIleI>JICTBPIH KaTymlkp € TOKOM H
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MarHura oT CHJIbl TOKAa U HaIIPABJICHUS TOKA B KaTYyIIIKE.
18. M3y4yeHue neiCTBUS MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM.
19. KoHcTpynpoBanue u u3y4eHne padoTsl JIEKTPOABUTATEIS.
20. U3mepenne KII/l anexTpoaBurarebHONM yCTAaHOBKHU.
21. OnbITBI 1O  HUCCIIEJOBAHUIO SIBICHHUS JIEKTPOMAarHUTHOM HWHIYKIHMH: HCCIEJOBaHHE
W3MEHEHUH 3HAYCHMs] U HAIIPABJIECHUS UHAYKLIIMOHHOIO TOKa.
9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO [JBIKEHHs. PaBHOMepHOE IpsMOIMHENHOE nABMXKeHHE. HepaBHOMepHOE
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeitHoe aBrkeHue. CBoOonHoe nageHue. OnbIThI
lanunes.

PaBHOMepHOE ABMXkeHUE MO OKpPYKHOCTH. [lepuon u yactora oOpamienus. JluneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: CWJIa TPEHUS CKOJBKEHHUS, CUJla TPEHUs
MIOKOSI, APYTHE BUBI TPEHUSI.

Cuna TSKECTHM U 3aKOH BCEMHUPHOTO TSITOTEHUS. YCKOpPEHHE CBOOOIHOrO TMaJleHUs.
JBuxenne 1aHer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[EepPErpy3KHu.

PaBHOBecue MaTepuabHONU TOYKHA. AOCONIOTHO TBEPIOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OCBIO BpamieHuss. MomeHT cuitbl. LIeHTp TskecTH.



i

o v ok~ w

~

10.
11.
12.
13.
14.
15.
16.

Nmnynec Tena. M3meHenue mmmyinbca. VIMmynbe cuibl. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHXKEHUE.
Mexannueckas paboTa U MOIIHOCTh. PaboTa cuil TshKECTH, ympyroctH, TpeHus. Cs3b
sHepruu U pabotel. [loTeHIManbHas SHeprus Teja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHmansHas sHeprus cxartoil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETHYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKOW IHEPTHUH.
Hemoncmpayuu.
Habmroienue MexaHn4eckoro JBUKEHHS Tejla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHHME NyTel U TPACKTOPHIl JIBM>KEHHSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX
TeJ OTCYETA.
W3MepeHne cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTIO JBUKEHHUSI.
HccenenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUYKEHHUSL.
Habmroienue 1BH>KeHUs Tella 0 OKPYKHOCTH.
Habumronenne MexaHMUYeCKUX SIBICHUH, IPOUCXOASIIUX B cucTeMe oTcuéra «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTEIILHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHUS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Habmtoienue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUH TEII.
M3meHeHune Beca Tea Npu yCKOPEHHOM JBUKEHUU.
Ilepenaya nmIrynbca Ipyu B3aUMOJEHCTBHAN TEII.
[TpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHCTBUHU Tell.
CoxpaHeHue UMIyJibca MPU HEYIPYTOM B3aUMO/ICHCTBUU.
CoxpaHeHue UMITyJIbCa IPHU a0COIIFOTHO YIIPYTOM B3aUMOJICHCTBUH.
Haburonenne peakTHBHOTO JBUKEHMUS.
CoxpaHeHue MeXaHU4eCKOW YHEPTHH MPU CBOOOIHOM Ia/ICHUU.
CoxpaHeHre MEXaHUYECKON SHEPIUH MPU JBUKEHUHU Teja MO ACHCTBUEM IIPYKUHBI.
Jlabopamopnwvie padbomot u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Ui pa3roHa W JaJbHEHIIEr0 PaBHOMEPHOTO JABMXKEHUS
IIApUKA UK TEJIEKKH.

OmnpeneneHue cpefaHeld CKOPOCTH CKOJbKEHHs Opycka WM JBM)KEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHne ycKOpeHHsl Tejda NP PAaBHOYCKOPEHHOM JBM)KEHHUU IO HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU MyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBUXKECHMU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM NpPU PAaBHOYCKOPEHHOM JBI)KEHHHM 0€3 HadaabHOU
CKOPOCTHM IIyTH OTHOCSATCS KakK psJ HEYETHBIX UHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTU CHJIBI TPEHHUS CKOJBXEHHS OT CHJIbBI HOPMajbHOTO
JTaBJICHMUSL.

Onpenenenne k03P PUIMEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

Omnpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [JBHKEHHHM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YOPYrocTH NHpU THOABEME Tpy3a C HCIOJIb30BaHUEM
HETOABMKHOTO U TMOABHKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.



Pa3nes 9. Mexannveckue Koy1e0aHusl M BOJIHBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHMN: MEpHOJ], 4acToTa,
amIuTyna. MarematudecKuil M NPYKUHHBIA MasTHUKWU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTeNbHOM JIBUKECHUU.

3aryxatomue kosjebaHus. BoiHyxkneHHble koneOaHus. PezoHanc. MexaHuyeckure BOJIHBI.
CBolicTBa MexaHW4ecKuX BOJIH. [IposiosbHbIE U MONepedHble BOJIHBI. [lJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.
HaOnroneHnue BbIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.
PacnpocTpanenue npoAoibHbIX U ONEPEYHBIX BOJIH (Ha MOJEIN).
HaburoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.
AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopnuvie pabomot u onvimel.
OnpezneneHue 4acTOThl U EpHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
2. OmpezaeneHue 4acTOThl U NepHOJa KOJeOAaHUN IPY>KMHHOI'O MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH IEpUOJAA KOJIEOAaHUM MOJBEUIEHHOIO K HUTU Ipy3a OT JUIMHbI
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HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MepHo/ia KoeOaHUH MPY>KUHHOTO MAaATHHUKA OT MacChl rpy3a.
[TpoBepka HE3aBHUCHUMOCTH IEpUOAA KOJeOaHWH Ipy3a, MOJBELIEHHOIO K HUTH, OT Macchl
rpysa.
6. OmbITBI, IEMOHCTPUPYIOUINE 3aBUCUMOCTh MEpHoa KoieOaHU MPYKUHHOTO MAasTHHKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/leHuUs.
Pa3nen 10. DiieKTpOMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEKTPOMarHUTHOE TNOJIE. JJIEKTPOMAarHuTHblE BOJHBI. (CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpavyuu.
1. CBoMiCTBa IEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBONCTBA CBETA.
Jlabopamopnuvie padbomot u onvimol.
1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNe(oHa.
Pasznen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cBera. ITnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.
ITpenomnenue cBera. 3aKoH npenoMiieHus cBeTa. IloHOe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPA)KEHUS B ONTHUECKUX CBETOBOJAX.
Jlunza. Xox myweit B muH3e. Onrtuyeckas cucrema ¢oTroanmnapara, MHUKpPOCKONa u
Teneckorna. ['a3 kak ontudeckas cuctema. bin3opykocTs U 1adbHO30PKOCTbD.
Paznoxenue 6enoro ceera B ciektp. OnbiTl HetoToHa. C0kKeHne CIeKTpaTbHBIX IBETOB.
Hucnepcus csera.
Hemoncmpayuu.



[IpsamonuHeHOE pacIpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomryuenue n300pakeHUld B TUIOCKOM, BOTHYTOM H BBITTYKIJIOM 3€pKaJiax.
[Ipenomnenue caera.
ONOTUYECKUN CBETOBO/I.
Xon yueit B cobuparomieii 1uH3e.
Xox JIydeil B paccenBarolleH JIMH3E.
[Toryuenue n300pakeHU C TOMOILBIO JTUH3.
[Tpunuun neiictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
. Mopneinsb rnasa.
. Pa3noxxenue Genoro cBera B CHEKTP.
. Nomyuenue Genoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimel.
HccnenoBanue 3aBUCUMOCTH yIJla OTPAKEHUsI CBETOBOTO JIyda OT yrila MaJeHusl.
N3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3€pKajle.
HccnenoBanue 3aBUCHUMOCTH yrjla MPEJOMIIEHHMS CBETOBOIO Jiyda OT YyIJIa NaJeHus Ha
TPAHUILIE «BO3LYX—CTEKIIO».
[Toryuenue n300pakeHUI C TTIOMOIIBIO COOMPAIOIICH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
OMNBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUIIBTPHI.
Pa3nen 12. KBanToBble fiBJI€HUS.
OmnsiTel Pesepdopna n mmanerapuas mozaens aroma. Moaens atoma bopa. Mcmyckanue u
NOTJIONIEeHHE cBeTa aToMOM. KBaHThI. JInHelyaThie CIEKTPBI.
PagmoaktuBHOoCcTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas mogens aromHoro siapa. M3oromsl. PannoaktwBHBIE TpeBpainenus. Ilepuop
MOJIypacnaia aTOMHBIX siJIEp.
SnepHple peakuyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a u geneHus suaep. Mcrounukum
sHeprun CosHIA U 3BE3 .
Snepnas sHepreTuka. JIeHCTBUS paJuOAKTUBHBIX U3IyYEHUN HA )KUBBIE OPTaHU3MBI.
Hemoncmpavyuu.

CrHeKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrieKTphl pa3IMyHbIX T'a30B.

CrnexTp BoaOpoO/Ia.

HaGnronenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHU.

Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U IPOIAYKTOB.
Jlabopamopnwvie padbomot u onvimol.

HabmioneHne crijionHbIX U TUHEWYaThIX CIIEKTPOB U3TYUYECHHUS.

2. HccnenmoBanue TpeKoB: H3MEpPEHHE OSHEPrMM YacTHUIl 10 TOPMO3HOMY MyTH (IO

dororpadusim).

3. HM3mepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIY1b.

[ToBTOpUTENHEHO-0000IIAIONIMI  MOAYNIb  TNpEeIHAa3HAYeH [UIi CHUCTEeMaTU3aluu |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
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BCEro Kypca (PM3MKH, a TaKXkKe IS TIOATOTOBKUA K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢du3uke 17151 00yJaroUINXCsl, BHIOPABIINX 3TOT Y4eOHBINA MPEaMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
JeATEIFHOCTH, Ha OCHOBE KOTOPBIX O0ECHeYMBaeTCs JIOCTH)KEHHE TIPEIMETHBIX |
METapPEeIMETHBIX IUIAHUPYEMBIX Pe3yiIbTaTOB 0OyueHHs, (opMHUpyeTCcs ecTeCTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIECIOBAaHMUSA SBICHHNA MPUPOJBl M TEXHHKH,
OBJIQJICHUE YMEHHMSAMU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJy4YeHHbIC 3HAHMA,
penraTth 3a/1au, B TOM YHCJIe Ka4eCTBEHHBIC U IKCIIEPUMEHTAIIbHBIE.

[IpuHIMOHATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pasJieNa peaan3yercs 3a cYET TOoro,
4TO 00y4aroUIrecs BHIMOIHAIOT 33/1aHNUs, B KOTOPBIX UM MPEeAIaracTcs:

Ha OCHOBE IOJIYUYCHHBIX 3HAHUN PACMO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpY>KaloIIei MpUpoje 1 MOBCEAHEBHOM KU3HH;

UCTIONIb30BaTh HAYYHBIC METO/bl MCCIECIOBAHMUS (PU3MUYECKHUX SBICHHUH, B TOM YHCIE IS
NPOBEPKH THIIOTE3 U MOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPaKTHYECKOro HCIOJIB30BAHUS DPA3IMYHBIX HCTOYHHKOB JHEPTUM Ha OCHOBE
3aKOHA MPEBPAILCHUS 1 COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPIUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHMsS HANpaBlICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U IMPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

B pesynprare wusyueHus (GU3MKM Ha YpOBHE OCHOBHOIO o00mero oOpa3oBaHus y
oOyuarorierocst OynyT c()opMUpPOBaHbI CIEIYIOIIME JIUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIUTAHUS:
— IPOsIBJICHHE MHTEpeca K UCTOPHUM M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (U3MUecKOi
HayKH;
— IICHHOCTHOE OTHOILIEHHUE K JJOCTH)KEHUSIM POCCUICKUX yUEHBIX-(DU3UKOB;
2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
— TOTOBHOCTHb K aKTHMBHOMY YyYacTHIO B OOCYXJICHHHM OOIIECTBEHHO 3HAUYUMBIX M 3THYECKUX
Ipo0JIeM, CBA3aHHBIX C NPAKTUYECKUM IPUMEHEHHUEM TOCTHKEHUN HU3UKY;
— OCO3HAaHHE BaXHOCTU MOPAJILHO-3TUYECKUX IIPUHIMIIOB B JEATEIBHOCTH YUYEHOI0;
3) 3cTeTHYECKOro BOCIIUTAHMS:
— BOCHPHUATHE ACTETHUECKUX KadyecTB (pu3mueckod HayKu: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 IO3HAHMSA:
— OCO3HAaHME IIEHHOCTH (PM3MYECKOW HAYKHM KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLIECH KYJIbTYPBI;
— pa3BUTHE HAyYHOMU J1I0003HATEIBHOCTH, HHTEPECA K HCCIIEI0BATENbCKOM 1A TEIbHOCTH;
5) popmupoBaHus KyJbTYpPBI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHs:
— OCO3HaHHE IIEHHOCTH 0E30MacHOro 00pa3a JKM3HU B COBPEMEHHOM TEXHOJOTHUYECKOM MHPE,
BAKHOCTH IPaBHJI O€30I1aCHOr0 IMOBEACHMSI HA TPAHCIOPTE, HA JIOPOrax, C JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYZOBaHUEM B JIOMAIIHUX YCIOBHSIX;
— cpOopMUPOBAHHOCTH HaBbIKA pedIIEeKCHH, TPU3HAHKWE CBOETO MpaBa Ha OMMOKY U TaKOTO Ke
IpaBa y ApYyroro 4eiaoBeKa;
6) TpyaoBoro BocnuTaHus:
— aKTUMBHOE y4YaCTHE B DPEIEHUU MPAKTUYECKUX 3ajad (B pamMKax CeMbU, 00pa30BaTeIbHOU
OpraHM3aliy, TopoJa, Kpasi) TEXHOJIOTMYECKONH M COLMAIbHOM HalpaBI€HHOCTH, TPEOYIOUINX B
TOM 4ucie U (PU3NUECKUX 3HAHUII;
— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;
7) 3K0IOTHYECKOT0 BOCTIMTAHMSA
— OpHMEHTalMs Ha MpUMEHeHHe (U3NYECKUX 3HaHMH JUIs peleHus 3afad B o00JacTu
OKpY’KaOIlIEel Cpefbl, INIAHUPOBAHUS TOCTYIIKOB M OLEHKH MX BO3MOJYKHBIX MOCJIEICTBUN IS
OKPY>KaIOILEN Cpebl;
— 0CO3HAHME TI00aBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;
8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:
— HOTPEOHOCTh BO B3aUMOJACUCTBUM MPU BHINOJHEHUH HCCIIEIOBAaHUM U MPOEKTOB (PU3NUECKON
HaIpaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;
— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESITEIBbHOCTD;
— noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHHI, B TOM Yucie GOPMYIUPOBATH UJIEU, TOHSITHS,
TUIOTE3bI O (PU3NUYECKUX 00BEKTaX U SIBICHUSX;
— 0CO3HaHME Ae(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH Gpu3mkw;



— IUIAHUPOBAHKE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEeMJICHHE aHAJU3UPOBATh U BBISABIATH B3aUMOCBSI3U MPHUPOIbI, OOIIECTBA U HIKOHOMHUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;

— OIICHKAa CBOMX [JEHCTBUA C YYETOM BIMAHHMS HAa OKPYKAWOIIYIO Cpeay, BO3MOXHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocss OyayT copMHUpOBaHBI MeTamnpeMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHUBEpCajbHble YyueOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbIE ICHCTBUS.

ITo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnme JeCTBUA

Bba3oBble Jioruyeckue eiicTBUSA:

e BBIBIATH U XapaKTEPU30BaTh CYIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBICHUH);

e YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAUH, OCHOBAHHS Ui 00O0OLICHHUS U
CpaBHEHHS;

e BBIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B paccMaTpuBaeMbIX (akTax, MaHHBIX U
HAOIIOICHUSX,, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

e BBUIBISITh TNPHUYMHHO--CICJICTBCHHBIC CBSI3W MPH HW3YYeHUH (U3NYECKUX SBICHUNA H
IPOIIECCOB, [IEJIaTh BBIBOABI C HCIIOJB30BAaHMEM JCIYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUEeHUN, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NYECKUX BEIMUHH;

e CaMOCTOSATENBHO BHIOMpATh CIOCOO perieHus yuyeOHOW ¢u3nydeckoil 3amauu (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEUICHHs, BBIOOp HambOoiee TMOAXOIAMIEr0 C  y4&€ToM
CaMOCTOSITENIHO BBIICIICHHBIX KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

e  HCHOJb30BATH BONPOCHI KaK UCCIIEAOBATENBCKUI HHCTPYMEHT ITO3HAHMS,

e TPOBOJIUTH IO CAMOCTOSITENIFHO COCTABIEHHOMY IUIaHY OIIBIT, HECIOXHBIH (hU3MUECKHid
HKCIIEPUMEHT, HEOOBILIOE UCCIIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

e OIICHUWBaTh Ha TNPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpPMAIMIO, MOJYYEHHYIO B XOJ€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

e  CaMOCTOATENEHO (HOPMYITHPOBATH OOOOIIEHUS W BBIBOJBI MO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OTIBITA, UCCIICOBAHMS,

e MPOTHO3UPOBATH BO3MOXHOE JalibHEHIIee pa3BUTHE (U3UUYECKUX MPOLECCOB, a TaKXKe
BBIJIBUTATh MPEATIOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

e TPHUMEHSTh pPA3TUYHBIC METOJBI, WHCTPYMEHTHl W 3alpoChl TIPU TOHUCKE H OTOOpe
nH(pOpMallMU WIK JaHHBIX C YYETOM IMpeaIoKeHHOU yueOHOo! (hr3nueckoi 3a1auu;

e  AHAJIM3MPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIUIO PA3TMYHBIX BHJIOB
U GOpM IpeCTaBICHHUS;

e CaMOCTOSATENbHO BHIOMpPATh ONTHUMAJBHYIO (OpMYy TMpeACTaBleHus HUHpopManuu u
WITIOCTPUPOBATh pElIaeMble 3aJadd  HECJIOXHBIMH CXEMaMH, JIuarpaMMaMH, WHOW
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHUKaTHBHBIe YHHBepcalbHble Y4eOHbIe el CTBHA:



B X0J1¢ 00CYXICHHUS y4eOHOTO MaTepualia, pe3yJbTaToB J1abopaTOpHBIX paboOT M MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI U BHICKA3bIBATh HJICH, HAIICICHHBIC Ha
peleHne 3a7a9u 1 MoJIepKaHue OJIaroKenaTeIbHOCTH OOIICHMS;

COTIOCTABJIATh CBOM CYXKJICHHUS C CYXACHUSMHU JPYTUX YYaCTHUKOB JHAIOra, OOHAPYKHUBATh
pasIuyue U CXOACTBO IMO3HIIHI;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOIMYHO TIPEICTABISATH PE3YJIbTAThI BHIMOTHEHHOTO (PHU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MMOHUMATh U HCIIOJIb30BaTh MPEHMYIIECTBA KOMaHAHOW M WHAMBUAYAJIbHON pabOThI mpu
peLIeHNH KOHKPETHON (PU3UIECKOM MpoOIeMBbl;

MPUHUMATh LEIM COBMECTHOM JIESATEIbHOCTH, OpPraHU30BbIBATH JICUCTBUA IO €€
JOCTHDKCHHIO: PACIPEACNIITh POJIM, OOCYKIaTh IPOIECChI M PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

BBITIOJIHSITH CBOIO 4acTh pabOThI, JOCTUTas KauyeCTBEHHOTO pe3yjbTara IO CBOEMY
HAIPABIICHUIO U KOOPAHMHHUPYS CBOU JICUCTBHUS C IPYTUMH WICHAMH KOMAaH/IbI,

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM, CAMOCTOSITEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHUCTBU.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusauus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYalUAX, TPEOYIOIIMX MM pPEeHICHUS
buznyeCKuX 3HAHMUIA;

OPUEHTUPOBATbCA B PA3IMUHBIX MOJAXOJaX MPHUHATHS pelIeHUd (MHAMBHUAYaJIbHOE,
IPUHSITHUE PELLICHUS B IPYIIIE, IPUHATHE PELICHUN IPYyIIION);

CaMOCTOSITENIbHO COCTAaBJISITh AaNTOPUTM pelieHus (U3NYECKOW 3aladd WU  IUIaHa
UCCIICIOBaHMUSI C YY4ETOM MMEIONIMXCA pECcypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MpPEIJIaracMble BApUAHThI PEIICHU;

JenaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’IL, AMOLMOHANbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MEHEHHUS,

OOBSICHATh NMPUYMHBI JIOCTH)KEHUS (HEJOCTH)KEHHs) pe3y/lbTaTOB JESATEIbHOCTH, JaBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHUS (U3NYECKOTO
UCCIIEIOBaHMsI WM NMPOEKTA) Ha OCHOBE HOBBIX 0OCTOSATENbCTB, U3MEHUBIIMXCS CUTYAIHH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSIM;

CTaBUTb ce0s HAa MECTO JIPYrOro 4eJI0BEKa B XOJI€ CIIOpa WIN AUCKYCCUU HA HAYYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

IPU3HABaTh CBOE MPABO Ha OIIMOKY MpH pelIeHnH (GU3NUECKUX 3a/1a4 UIH B YTBEPIKICHHIX
Ha Hay4HbIE TEMbI M TaKOE e MPaBo JPYroro.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy oOyuenust B 7 kjiacce NpeiMETHbIE pe3yJbTaThl HA 0a30BOM ypPOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:



UCIOJIb30BaTh MOHATHUSA: (PU3NYECKHE M XUMHUUYECKUE SIBJIECHHUS, HAOIIOAECHUE, SKCIIEPHUMEHT,
MO/IEIb, TUTIOTE3a, €IMHHUIIBI (PU3UUYECKUX BEJIMUMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BelllecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE), MEXaHUYECKOe JBIXKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSAMOJUHEHHOE), TPAaeKTOpHUs, PaBHOJAEHCTBYIOIIAs cuia, aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

pasnuyath siBueHus (audQy3us, TemaoBoe IBUKEHHWE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, HWHEpPLHs, B3aUMOACWCTBUE TeEJ, pPaBHOBECHE
TBEPIBIX TN C 3aKPEIUIEHHON OCBhIO BpallleHUs, NepeAaya HaBieHHs TBEPAbIMU TEIaMH,
KHUIKOCTSIMM M ra3amM, arMocepHOe J[aBje€HUE, IUIaBaHUE TeJ, [pEeBpalleHus
MEXAHUYECKON SHEPruM) IO ONUCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh IPOSBICHNUE U3YYCHHBIX (PU3NYECKUX SIBICHUI B OKpYXaroIeM MHpE, B TOM
yucie (Gpu3nYecKue sBJICHUS B MPUPOJE: NPUMEPH] ABHKEHUSI C pa3IMUHBIMU CKOPOCTSIMU B
JKUBOWM WM HEXUBOH IpUPOJE, NEHUCTBHE CUIIBI TPEHHsS B NPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(epHOTO JaBJICHHs HA )KMUBOM OpraHu3M, IUIaBaHUE PBIO, phIYard B TEJIe YeIOBEeKa, MPH
3TOM NEpPEBOIUTH MPAKTUYECKYIO 3aj7jadyy B yueOHYIO, BBIIENATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HakK) GU3NIECKUX ABICHUH;

OINKCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKHE SIBJICHUS, HCIONB3Ys (hHU3HUYECKHe
BEJIMUYMHBI (Macca, 00bEM, IUIOTHOCTD BEILIECTBA, BPEMSI, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CHJIa YINPYrocTH, CHJIa TSDKECTH, BeC Teja, CWila TpeHMs, JaBieHue (TBEpAOro Tea,
XKHUJIKOCTH, Ta3a), BbITAJIKUBAIOIIAs CHJIA, MEXaHUYecKas paboTa, MOLIHOCTb, IJIEYO CHJIB,
MOMEHT CHJIbl, KOI()(UIMEHT TMOJNE3HOTO JEeHCTBUS MEXaHM3MOB, KHHETHUYECKAas W
NOTEHIMAJbHA DHEPrus), NMPU ONMHCAHUHM NPABMWIBHO TPAKTOBATh (U3UUECKHNA CMBICI
UCIOJIb3YEMbIX BEIMYUH, UX O0O3HAUeHHs] U €IMHUIBI (PU3MUECKUX BEIUYMH, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEJIMUMHY C JPYTUMH BEIMUMHAMU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DPU3NYECKUX BEIMYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBJICHHMS M IPOLECCH, MCHOJIb3ysl MpaBuia
CIIOKEHUS cui (BAONb OJHOW mpsMoii), 3akoH ['yka, 3akoH [lackamns, 3akoH Apxumena,
IpaBUJIO paBHOBecHsl pbluara (0J0Ka), «30JI0TOE MPABUIO» MEXAHUKH, 3aKOH COXPaHEHHs
MEXaHUYECKOM 3HEPIUH, IIPU 3TOM JaBaTh CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIIUCHIBAThH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKUE SIBJIECHHUS, NMPOLECCH U CBOICTBA Ted, B TOM YMCIE M B KOHTEKCTE
CUTyallull INpPaKTUKO-OPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATh IPUYUHHO--CIIEICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHHE M3 |—2 JOrM4ecKuX IMIaroB c Omnopoil Ha 1—2 W3y4EeHHBIX
CBOICTBa (pU3NUECKUX SBIECHUHN, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pewath pacy€THble 3a/1a4M B 1—2 eHCTBUS, MCIOIb3Ysl 3aKOHBI M (POPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckre BETMUMHBL: HA OCHOBE aHAJIM3a YCJIOBMS 3aJaydl 3allMChIBaTh KPATKOE YCIOBHE,
MOJCTaBIATh (PU3MUECKHE BENMYMHBI B (QOPMYJbl M MPOBOAUTH pPacuéThl, HAXOAUTH
CIIpaBOYHbIE JaHHbIE, HEOOXOAUMBIE JUIsl pEUIeHHs 3ajad, OIEHHBAaTh PEaTUCTUYHOCTH
MOJYYeHHOM (hr3NYecKOi BETMUHHBI,

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOILIM (U3UUECKUX METO/OB, B
ONMCAHUN MCCIIEIOBAHUS BBIJCNIATH MPOBEPSIEMOE MPEANONIOKEHHE (TUTIOTE3Y), pa3nuyaTh U
MHTEPIPETUPOBATh IOJYYEHHBIN pe3ysibTaT, HAXOJWTh OIIMOKHM B XOJ€ OMbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;



IPOBOJUTH OIBITHI IO HAOMIONEHHUIO (PU3NYECKUX SBJICHUHA WIN (PU3NYECKHX CBOMCTB Tell:
(bopMynupoBaTh MpOBEpsieMbIE MPEANONIOKEHHs, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI;

BBINOJIHATh TNPSIMbIE U3MEPEHHUs] PACCTOSHUSI, BPEMEHH, Macchl Tella, 00bEéMa, CUIIbl U
TEeMIIepaTypbl C MCIOJIB30BAaHUEM aHAJIOrOBBIX M LHU(POBBIX NPUOOPOB, 3aNUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJIUTH HCCIIEAOBAaHUE 3aBHCHUMOCTH OJHOM (PU3UYECKOW BEIMYUHBI OT JAPYrod c
UCIMOJIb30BAaHUEM IPSIMBIX U3MEPEHUM (3aBUCMMOCTH ITyTH PAaBHOMEPHO JIBUXKYILErocs Tella
OT BPEMEHH JIBUKEHUS TeJa, CHJIbl TPEHUS CKOJIBKEHMs OT Beca Tela, KauecTBa 00paboTKH
MOBEPXHOCTEH TEJl M HE3aBUCUMOCTHU CHJIBI TPEHMSI OT ILJIOLIAJAM COIPUKOCHOBEHHUS TEIl,
CHJIBI YIIPYTOCTH OT YIUTMHEHUS NPY>KUHBI, BBITAIKUBAIOMIEH CUIIBI OT 00BbEMa MOTPYKEHHOM
YacTH TeJla U OT INIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT INIyOuHBI,
Ha KOTOPYIO IOTPYXKEHO TeNO, YCIOBHH IUIaBaHWs TeJl, YCIOBUM DPAaBHOBECUS pblyara u
0JIOKOB), Y4acTBOBAaTh B IIAHWPOBAHUHM Y4EOHOTO HCCIEIOBaHMSA, COOMpPATh YCTAHOBKY H
BBIMIOJIHATh M3MEpPEHHsI, CJleays MpeIIoKCHHOMY IUIaHy, (UKCUPOBATh pE3yIbTaThI
HOJYYeHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE MPEUIOKEHHBIX TaOaMLl U
rpauKoOB, JeJ1aTh BHIBOJIBI IO PE3y/IbTaTaM UCCIIEOBAHUS;

IIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3UIECKUX BETUUMH (TJIOTHOCTH BEIIECTBA KUAKOCTH U
TBEPAOIrO TeEla, CUJIa TPEHUsI CKOJIbKEHMS, JIaBJICHHE BO3/yXa, BbITAJKMUBAIOIIAs CuUia,
JeHCTBYyOIAs Ha MOTPY)KEHHOE B JKUIKOCTh TeNo, KO3()PULIMEHT Moie3HOro AeHCTBUS
IPOCTBIX MEXAaHU3MOB), CIENys NMPEI0KEHHON MHCTPYKIMU: TIPU BBIOJHEHUN U3MEPEHUI
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHUE HCKOMOW BEJTMYHHBI;
cOOITIO/IaTh MPaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1ad0opaTOpHBIM 000pPYI0OBAHHEM;
yKa3blBaTh MPUHIMIBI JEHCTBUSA NMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOLIAIOIMeEcs] COCYyAbl, OapOMETp, pblyar, MOJIBMKHBIA M HENOIBMKHBIN
0JI0K, HAKJIOHHAs! IIJIOCKOCTb;

XapaKTepu30BaTh MPHUHILMIBI AEUCTBUS MU3yYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OMopoil Ha MX onucaHus (B TOM 4YHCIE: TMOAMMUIHUKH, YCTPOMCTBO BOAONPOBOJA,
THJIPaBIMYECKUN TIPEcC, MaHOMETp, BBICOTOMEDP, MOPIIHEBOM HACOC, apeOMETp), UCTIONb3Ys
3HaHMSL O CBOMCTBax (U3MUECKUX SBJIECHUH M HEOOXOAMMbIE (U3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HAX0IUTh UH(OPMALIHIO O IPUMEpPaX) MPAKTUYECKOTO HCIIOJIb30BaHMS
¢u3nuecKux 3HAaHUI B TIOBCEAHEBHOM KM3HM M obOecriedyeHUs O€30MaCHOCTH TpHU
oOpailleHun ¢ npubopaMu M TEXHUYECKHUMM YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOT'MYECKOI0 TIOBEJICHUS B OKPYKaIOIIEH Cpeie;

OCYILECTBIISATH OTOOP MCTOYHUKOB MH(OpManuu B VIHTEepHETE B COOTBETCTBUU C 33JJaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHMM M IYTEM CpPaBHEHUS Pa3INYHbIX
MCTOYHUKOB BBIIENATh MH(POPMALIHIO, KOTOpasl SBJSETCS MPOTUBOPEUUBOI MIIM MOKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh IPH BBIMOJHEHUHM YYEOHBIX 3aJaHU Hay4YHO--TIOMYJSPHYIO JUTEpaTypy
(¢u3nuUecKoro coaep)kaHusi, CIpaBOYHBIE MaTepHalibl, pecypchl cetu VHTepHeT, BialeTh
npuéMaMy KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUsl MHPOPMAIMKM W3 OJIHOM 3HAKOBOMU
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBe 2—3
UCTOYHUKOB HMH(QOpPMALUU (PHU3UUECKOTO COJEp>KaHHs, B TOM 4YHCJE IMYyOJIMYHO JeNaTh
KpaTKue COOOIIEHHS O pe3ysbTaTraXx NpPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUN, MPH ITOM



rPaMOTHO HCIOJIb30BaTh W3YUYEHHBIN MOHATUIHBINA anmapaTr Kypca (U3UKH, CONPOBOXKAAThH
BBICTYIUICHUE [IPE3CHTALNEM;
IIPY BBIMOJIHEHUH Y4EOHBIX POCKTOB U MCCIIEIOBAHUIN pacpeaessTh 00SI3aHHOCTH B IPYIIe
B COOTBETCTBHM C MOCTABJICHHBIMHU 33Ja4aMH, CJIECIUTH 32 BBIIOJHEHUEM IUIAHA ACHCTBUU,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B JI€ATEIBHOCTh TPYIIIbI, BHICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJCHCTBHE, YUUTHIBAsE MHEHUE OKPYXKAIOIUX.

K xonmy oOyuenus B 8 kJjacce mpeiMeTHbIC pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh IIOHATHUA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [BUKEHHUE aTOMOB U
MOJICKYJI, arperaTHble COCTOSHHS BEIIECTBA, KPHUCTAUIMYECKHE U amopdHble Tena,
HACBILICHHBI M HEHACBIIIEHHBIM Map, BIAKHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSA
JHEPrus, TEIJIOBOM JBUraTellb, dJIEMEHTAPHBINA JJIEKTPUUECKUN 3apsl, JIEKTPUYECKOE I0JIE,
IIPOBOJHMKY U JUAJIEKTPUKHU, IIOCTOSIHHBIN 3JIEKTPUYECKUHA TOK, MATHUTHOE IT10JIE;

pa3iauuaTh SABJIEHUS (TEIUIOBOE pAacCHIMPEHUE U C)KaTUe, TeIUlonepeaaya, TEIIOBOE
paBHOBECHE, CMAayMBaHUE, KAIIWUISAPHBIE SBJICHUSA, UCIAPEHHUE, KOHJEHCALUs, IUIaBJICHUE,
KpUcTalu3anuss  (OTBeplAeBaHME), KUIIEHHe, Terwlonepeaaya  (TEMJIONPOBOIHOCTS,
KOHBEKIMs, M3JIy4eHHUE), OJCKTpU3alus Tesl, B3aUMOACUCTBUE 3apsioB, JAECHCTBUSA
JNEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE MArHUTOB, JICHCTBHE
MarHUTHOT'O IOJIsI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHas MHAYKLHSA) 110 ONMUCAHUIO UX
XapakTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHUPYIOLIMX JaHHOE (U3NYECKOe
ABJICHUE;

pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (PM3MUECKUX SBICHUN B OKPYKAIOLIEM MHUpPE, B TOM
yrciae (U3NYECKHe SBICHUS B IPHPOJIE: IMOBEPXHOCTHOE HATHKCHHE W KalMJUIAPHBIC
ABJICHUS B NPUPOJE, KPUCTAUIBI B mpupoze, usnydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MoOpckue Opusbl, o0Opa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra, JIEKTPUUYECKHE SBJICHUS B
aTMocdepe, MEKTPUIECTBO JKUBBIX OPraHU3MOB, MArHUTHOE I0JIe 3eMITH, Jpei( MOIIOCOB,
pOJIb MarHUTHOTO TOJISI JUISl KM3HU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM NEPEBOAMTH
NPaKTUYECKYl0 3aJayy B Yy4eOHYI0, BBIICHATh CYILECTBEHHbIE CBOICTBa (IIPU3HAKH)
(bu3nUecKuX SBICHUIA;

ONMCHIBATh M3y4YEHHBIE CBOMCTBa Tel M (U3MUECKUE SIBJICHHS, HCIONB3Yys (U3NUYECKUe
BEJIMYMHBI (T€MIEpaTypa, BHYTPEHHSAS OHEprus, KOJIMYECTBO TEIJIOThHI, YZAeJbHas
TEIUIOEMKOCTh ~ BEIECTBA,  YyJAEJIbHAas  TEIUIOTa  IUIABJICHMS,  yAEIbHAs  TEIUIOTa
napooOpa3zoBaHMs, YAeJdbHas TEIJIOTa CrOpaHHUs TOIUIMBA, KOA(MQUIMEHT I0JIE3HOTO
JICHCTBHSI TEIJIOBOM MAIllMHBI, OTHOCHUTEIIbHAS BIAXXHOCTh BO3/1yXa, IEKTPUYECKUH 3apsi,
CHUja TOKa, DIJIEKTPUYECKOE HAINPSIKEHHWE, CONPOTHUBIICHHE TPOBOAHHUKA, YAEIBHOE
COIIPOTHBIIEHUE BEIECTBAa, pab0oTa M MOIIHOCTb 3JEKTPUYECKOIO TOKa), HPU OMHCAHUU
NPaBUWIbHO TPAKTOBaTh (DU3MYECKHH CMBICI MCIIOJIb3YEMbIX BEJIWYMH, OOO3HA4YEHUS WU
€AMHULIBI PU3NYECKUX BEITUYMH, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOLIUE TaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIUYUHAMH, CTPOUTh TpaQUKUd H3YyYEHHBIX 3aBUCHUMOCTEN
(bU3MUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHUS U INPOLECCHI, UCIOIb3ysd OCHOBHBIE
MIOJIOKEHUS ~ MOJIEKYJISPHO--KUHETUYECKOM TEOPHUM CTPOCHMS  BEIIECTBA, IPUHLMUII
CYTEpPHO3UINK ToJIel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHeHMs 3apsna, 3akoH Oma
JUIsL ydacTKa 1enH, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHEHMsI SHEPTUH, IIPU STOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BBIPAKEHHE;



OOBACHATH (prU3MUECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YMCIE M B KOHTEKCTE CUTYalHi
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH INPUYUHHO-CIEACTBEHHBIE CBS3H,
CTpOoUTh OOBSICHEHHE M3 1—2 JIOrMYecKHX MIaroB ¢ OMOpPOM Ha |—2 HM3y4YeHHBIX CBOWCTBA
(bu3nuecKux sIBICHUH, GPU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pewaTth pacy€THbIE 3a/1a4u B 2—3 EHCTBUSI, MCIIOIb3Ysl 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE
¢u3nveckre BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUSA 33/a4H 3alIUCHIBATh KPAaTKOE YCIIOBHE,
BBISBIISITh HEJOCTAaTOK JAHHBIX JJIsl pEIIeHUs 3a/Jaqyd, BBIOMpPATh 3aKOHBI U (OPMYIIHI,
HeoOXoauMble Ui €€ peleHUs, IPOBOAUTh PAacy€Thl U CPABHUBATH MOJYYEHHOE 3HAUYEHUE
(bu3nM4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MpPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh NPU TOMOLIM (U3UUYECKUX METOOB,
UCIIOJIb3YSl OIIMCAHUE HCCIIEO0BaHUsS, BBIIEIATh IPOBEPAEMOE IMPEAINIONOKEHUE, OLIEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBOIbI;

IPOBOJUTH OMNBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUN MM (PU3MUYECKHX CBOWCTB Tel
(KanmuJUIApHBIE SIBJICHUSA, 3aBHCHMOCTBH JIaBJICHHUS BO3AyXa OT €ro o0bEéMa, TeMIeparyphbl,
CKOPOCTH IIpolLlecca OCTBhIBAHMS W HArpeBaHHs IpPU HU3IYYEHUM OT IBETa H3JIydarollei
(moryjomaroLeif) NOBEpXHOCTH, CKOPOCTh UCHAPEHHsI BOABI OT TEMIEPATYphl JKUIAKOCTH U
IUIOINAAM €€ MOBEPXHOCTH, HJIEKTPU3ALUSA TNl U B3aUMOJICHCTBUE IEKTPUUECKUX 3apsiioB,
B3aMMOJICHCTBUE IOCTOSIHHBIX MAarHUTOB, BHM3yaJW3allMsi MarHUTHBIX IOJIEH IMOCTOSHHBIX
MarHuToB, JIEUCTBUS MarHUTHOTO IOJISI HA MPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMArHura,
CBOWMCTBA  JIEKTPOJBHUraTeNlss IOCTOSHHOIO TOKa): (OpPMYIMpPOBaTh  IPOBEpsiEMbIe
HPENONI0XKEHUs, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOr0 000pyJOBaHUs, ONUCHIBATH X0
OTIBITa U JOPMYIIUPOBATH BHIBOJIBI,

BBIINOJHATH MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHONW BJIAKHOCTHU BO31YXa, CHUJIBI
TOKa, HANpPsIKEHUsS C HCIOJIb30BAHUWEM AaHAJOrOBBIX HPUOOPOB M JATYMKOB (DU3MYECKHUX
BEIIMYMH, CPAaBHHUBATh pE3yNbTaThl H3MEPEHUH C Y4YETOM 33JaHHOM  aOCONIOTHOM
HOTPEIIHOCTH;

MIPOBOJIUTh HCCIICIOBAHUE 3aBUCHMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT JPyrou ¢
UCITOJIb30BaHUEM TPSAMBIX HM3MEPEHUHl (3aBUCHUMOCTb CONPOTHBIIEHUS NPOBOJHUKA OT €ro
JUIMHBI, IUIOL[AJA IIONIEPEYHOT0 CEUYEHHS M YAEIbHOTO CONPOTHBIEHUS BEIIECTBA
MPOBOJAHMKA, CHUJIBI TOKA, WAYIIETO 4Yepe3 MPOBOJHUK, OT HANpsIKEHUs Ha MPOBOJHUKE,
UCCJIEIOBAaHUE IIOCJEJ0BAaTEIbHOIO M  MapajuIeIbHOTO  COEIMHEHUN  MPOBOJHHUKOB):
IUIAaHUPOBaTh MCCIEOBaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEpPEHHs, CIenys
IpPEUIOKEHHOMY TUIaHy, (PUKCHpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH B BHJIE
TabJIMI ¥ TpauKOB, 1€7aTh BHIBOBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS;

IPOBOAMTH KOCBEHHbIE U3MEpEeHMs] (U3NYECKUX BeNIUYUH (yAelbHas TEeII0EMKOCTh
BEIIIECTBA, CONPOTHUBIIEHUWE IPOBOJHMKA, paboTa M MOIIHOCTh DSJEKTPUYECKOTO TOKA):
IUIAaHUPOBaTb ~ U3MEPEHUsi, COOMpaTh  HKCHEPUMEHTAIbHYIO  YCTAaHOBKY,  CIEIys
NPEJI0KEHHOW MHCTPYKIMH, U BBIYUCIISATh 3HAUCHHE BETUUHUHBI;

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapakTepu30BaTh NMPUHLHUIIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
ONOpOI Ha MX OMHMCaHUS (B TOM YHUCIE: CHUCTEMa OTOIUIEHHUsS JOMOB, TMIPOMETp, MapoBas
TypOuHa, ammepMerp, BOJIbTMETD, CUETUHK AIEKTPUYECKOM SHEPruH,
3JIEKTPOOCBETUTENbHBIE  NPUOOpBI,  HarpeBaTeNbHbIE  DIEKTPONPUOOPHI  (TIPUMEPHI),
AIIEKTPUYECKUE IPEJOXPAHUTENIH, IJIEKTPOMArHUT, IEKTPOABUIaTENb IOCTOSHHOIO TOKa),
UCTONB3Yysl 3HAHUS O CBOMCTBaxX (HU3UYECKUX SIBJICHUM W HeoOXoxumble (QHU3NUECKue
3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M U3MEPHUTENbHBIC TPUOOPHI IO CXEMaM |
CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETp, THUTPOMETP,
JBUTATENIb  BHYTPEHHETO CrOpPaHMA, JJIEKTPOCKON, pEeoCTaT), COCTaBIATh CXEMbI
NIEKTPUYECKUX LEMel C IMOCJIEA0BATeIIbHBIM U HapajuIeIbHBIM COEAWHEHHUEM 3JICMEHTOB,
pasnuyasi ycJIOBHBIE 0003HAUCHHUS 3JIEMEHTOB JIEKTPUYECKUX IIeTieid;
IPUBOAUTH MPUMEPHI (HAXOIUTh HH(OPMAIIHIO O IPUMEPaX) MPAKTUIECKOTO HCIIOJIb30BAHMS
¢u3nveckux 3HAHUI B TIOBCEAHEBHOM KHM3HHM s obOecriedeHus: O€30MacHOCTH TPH
oOpamieHn C OpuOOpaMH M TEXHHMYECKUMH YCTPOWCTBAMH, COXPAHEHUS 30POBbS U
COOJTIOIEHNSI HOPM HKOJIOTUYECKOTO TIOBEICHHS B OKPY)KAIOIIEH Cpene;
OCYILIECTBIIAATh TMOUCK HH(popManuu (u3nydeckoro copepkanusi B MHTepHeTe, HaA OCHOBE
UMCIOIMXCA 3HAHUH W MyTéM CpPaBHEHUS JONOJHHUTENBHBIX HCTOYHUKOB BBIACTATH
UH()OPMAIIHIO, KOTOPAs SBIISETCS POTUBOPEUMBOM MIIM MOXKET OBITH HETOCTOBEPHOI;
UCTIONIb30BAaTh MPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIONMYJISPHYIO JIUTEpaTypy
¢u3nUecKoro copep)kaHus, CIpaBOYHBIE MaTepHalbl, pecypchl ceTd MHTepHeT, BiaaeTh
npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3oBaHus MHPOPMALUN W3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;
CO3JaBaTh COOCTBEHHBIE IIMCBMEHHBIE M KpaTKHE YCTHBIE COOOLIeHUs, 0000mas
UHPOPMALIMIO W3 HECKOJIBKHX HMCTOYHUKOB (U3UYECKOTO COJCpKAHUSA, B TOM YHCIE
nyOJIMYHO TPEJCTABIATh PE3yJbTaThl MPOSKTHONW WIIM HMCCIEOBATENBCKON JEATeIbHOCTH,
Opyd 3TOM TPaMOTHO HCIOJIb30BaTh M3YYCHHBIH IMOHATHHHBIA ammapaT Kypca (U3UKH,
CONPOBOXKJATh BBICTYIUICHHE NIPE3CHTALINECH;
OpYA  BBIIOJHEHWH YUYEOHBIX TPOEKTOB MW  HCCIIEJOBaHUH (U3MYECKHX IPOIECCOB
pacnpenensTb 0053aHHOCTH B TPYIIIE B COOTBETCTBHHU C TIOCTABJICHHBIMH 3a/1a4aMH, CJICIUTh
3a BBINOJIHCHWEM IUIaHA JICHCTBUH M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHUBATh
COOCTBEHHBI BKJIAJ B JEATCIBHOCTh TPYIIBL, BBICTPaWBaTh KOMMYHUKAaTHBHOE
B3aUMO/ICHCTBHE, POSIBIISS TOTOBHOCTH pa3pemiaTh KOH(QIUKTHIL.

K xonmy oOyuenus B 9 kJjacce mpeiMeTHBIE pe3ybTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

UCIIOJB30BaTh  IOHATHS: CHCTEMA  OTCuéra, MaTepuaibHas TOYKA, TPAEKTOPHS,
OTHOCUTEJIbHOCTh MEXaHWYEeCKOro JBMKEHUs, aepopmarus (ympyras, IUlacTUYecKast),
TpPEHHE, LIEHTPOCTPEMHUTEIBLHOE YCKOPEHHE, HEBECOMOCTb U IEPEerpy3kH, LEHTP TAKECTH,
abCoMOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOIrO Tela, paBHOBECHE, MEXaHMUYECKHUE
KoJIeOaHUsl U BOJHBI, 3BYK, HHQPA3BYK U YIbTPa3BYK, 3JEKTPOMArHUTHbBIE BOJIHBI, IIKaa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JANbHO30PKOCTb, CIIEKTPhl MCITYCKAHUS U
norjouieHus, ajabga-, 6eTa- U TaMMa-u3ITy4yeHHs], U30TOIIbI, SAEpHAs SHEPIeTHKA;

pa3nuyath sBJICHUSA (paBHOMEpPHOE W HEPAaBHOMEPHOE MpPSIMOJMHEHHOE JIBM)KEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBHXXEHHE, CBOOOJHOE MaJeHHe TeJ, PaBHOMEPHOE
JBUKEHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JBIM)KEHUE, KOJieOaTeIbHOE
JIBUKEHHE (3aTyXalolllMe U BBIHYKICHHbIE KOJeOaHus), pe30HAHC, BOJHOBOE JIBUYKEHUE,
OTpakKEHHE 3BYyKa, NPSAMOJIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHUE M NPEJIOMIIEHHE CBETA,
MIOJTHOE BHYTPEHHEE OTPaXCHHE CBETa, Pas3jioKeHUE OElOoro CBeTa B CIEKTP U CIOXKEHUE
CHEKTpaJIbHBIX I[BETOB, IUCIEPCHUS CBETA, €CTECTBEHHAs PaJlMOaKTUBHOCTb, BOSHUKHOBEHHE
JMHENYaToro CHeKTpa M3JIy4eHHUs) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE,

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (M3UYECKUX SBICHUNA B OKpYXKaIOIIeM MHUpE (B TOM
ymciie pU3nYecKue sSBJICHUS B MPUPOJIe: MPWIKMBHI U OTJIMBBI, ABMKEeHHE M1aHeT COoMHEeUHOM



CHCTEMBI, PEaKTUBHOE JBMKCHHME >KMBBIX OPIaHU3MOB, BOCIPHATHE 3BYKOB *HBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKUE BOJHBI, IIyHAMH, 3XO, L[BETa TEJ, ONTUYECKUE SIBICHUS B
npupoje, OHOIOTHYEecKOe JEHCTBHE BUIAMMOTO, YIbTPa(HUOIETOBOIO M PEHTTEHOBCKOTO
U3JIy4EeHUH, €CTECTBEHHBIH paJAMOaKTHUBHBIA (OH, KOCMHYECKHE JIy4Hd, PaJUOAKTUBHOE
U3JIy4eHUE NPUPOJHBIX MUHEPAJOB, JEHCTBHE PAJUOAKTUBHBIX HM3JIyYE€HUH Ha OpraHu3Mm
4eJOBEKa), NPU OTOM NEPEeBOJUTh NPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBLACTATH
CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OINKCBIBATh HM3Y4YCHHbIE CBOWCTBA TeJl M (PU3MUYECKHE SIBICHMSA, MCIONb3Ys (DU3HUECKHE
BEJIMYMHBI (CpeJHSsI M MIHOBEHHas CKOPOCTb Tejla IpPU HEPaBHOMEPHOM JIBUKEHMHU,
YCKOpEHUE, MEpPEMEILEHUE, MyTh, YIJIOBasi CKOPOCTb, CUJIa TPEHMsI, CHJIa YNPYTrOCTH, CUIIA
TSOKECTH, YCKOpEHHE CBOOOIHOTO TMAJCHUs, BEC Tella, HMITYJIbC Tela, UMITYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, IOTEHUUAIbHAs HHEPrusl Teja, MOAHITOrO Hal
IIOBEPXHOCTBIO 3€MJIM, IIOTEHLMAIbHAS SHEPIUs CKATON NMPYKUHbBI, KWHETUUECKasi SHEprus,
NOJTHAsE MEXaHUYECKasi SHEPTHsl, NEPUOJ U YacToTa KoJeOaHMid, JUTMHA BOJHBI, TPOMKOCTb
3ByKa U BbICOTA TOHA, CKOPOCTb CBETA, [10OKA3aTejb MPEIOMIIEHMS CPElbl), IPU ONUCAHUU
NOPaBUIbHO TPAKTOBaTh (DU3MYECKHH CMBICI MCIIOJIb3YEMbIX BEJIWYMH, OOO3HA4YEHUS MU
eIMHULBl (U3NYECKUX BEJIMYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEJIWYUHAMH, CTPOUTh Tpa@UKud H3YyYEHHBIX 3aBUCUMOCTEH
(U3HMYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBAa Teld, (pU3MUYECKHE SIBJICHUS M IMPOLECCH, HCIONIb3YS 3aKOH
COXPaHEHMsI SHEpruM, 3aKOH BCEMUPHOIO TATOTEHMs, NPUHLUI CYHEpHO3ULMU CHJI,
IOPUHLMII OTHOCUTENbHOCTU ['ammiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS MMILYJIbCA,
3aKOHbI OTPAKEHUS U IPEJIIOMIIEHUS CBETA, 3aKOHbl COXPAHEHHUs 3apsA70BOIO U MacCOBOTO
quceNl NPU SACPHBIX PEAKLUAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aIlUCBIBAaTh €r0 MAaTEMaTUUECKOE BbIPAXKEHUE;

OOBSICHATH (PU3MYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CHUTYaIlHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBbISIBIATh MPUYMHHO--CIEACTBEHHbIE CBS3H,
CTpOUTh OOBSICHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOpoil Ha 2—3 M3y4YeHHBIX CBOWCTBA
(bu3nUecKux sBICHUH, GPU3NUIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3aqaud (OMHpAIOIIMEcss Ha CHCTeMYy W3 2—3 ypaBHEHHH), WCTOIB3Ys
3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE BEITUYMHBI: HA OCHOBE aHAIM3a YCIOBHUS
3aJ]aun 3alUChIBaTh KPaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WM W30BITOYHBIE JaHHBIE,
BBIOMpPATh 3aKOHBI M (OPMYNbI, HEOOXOIUMBIE Ul PpEIICHUs, MPOBOJUTH Pacdy€Thl U
OLICHUBATh PEAIMCTUYHOCTH MOTYYEHHOIO 3HaYCHUS] PU3NYECKON BETMUHHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOIIM (U3UYECKUX METOJIOB,
UCIIOJIb3YSl OIMCAHUE HCCIIENOBaHMS, BBIIEIATh NPOBEPAEMOE MPEAIIONOKEHHUE, OLIEHNBATh
IIPABWIBHOCTh IOPsIKA NMPOBENCHUS HCCIIENO0BaHUs, JA€IaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHNUH U OIBITOB;

MPOBOAMTH OMBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB Tel
(u3y4yeHue BTOpOro 3akoHa HploTOHa, 3aKOHA COXpaHEHHUs YHEpPIruH, 3aBUCHUMOCTb MEpPHOa
KOJIeOAaHUH TMPYKMHHOTO MasTHHUKAa OT Macchl Tpy3a M JKECTKOCTH MPYXHUHBI U
HE3aBUCHMOCTh OT AaMIUTUTYAbl MaJbIX KojeOaHuM, NPSMOJIMHEHHOE paclpoCTpaHEeHHE
CBETa, pasjio’keHHe Oeyloro cBeTa B CHEKTpP, W3YYEHHE CBOWCTB HM300paKE€HHUS B IJIOCKOM
3epKajie U CBOMCTB M300paXKeHHs MpeaMeTa B coOuparomeil 1uH3e, HabIoAeHHE CIIONIHBIX
U JIMHEHYaThIX CIHEKTPOB M3JIyYEHHs): CaMOCTOSTEIbHO COOMpaTh YCTAHOBKY W3



n30bITOYHOTO Habopa 00OpyIOBaHHWS, OINKCHIBATH XOJ OIbITA W €ro pPe3yJbTaThl,
(GbopMyITUPOBATH BHIBOIBI;

MPOBOAMTH MPH HEOOXOJUMOCTH CEPHUI0 MPSIMBIX M3MEPEHUH, OTPeIeIisisi CpelHee 3HAUCHUE
HU3MEpPSIeMON BEIMUMHBI ((POKYCHOE pAcCTOSTHUE COOMPAIOIIEH JIMH3BI), 000CHOBBIBATH BEIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

MPOBOJNTH UCCIICOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEITMYHUH C UCIOJIB30BAHUEM IMPSMBIX
U3MEpEeHUil (3aBHCHMOCTh TYTH OT BpPEMEHH MPU PAaBHOYCKOPEHHOM JBIXKEHUU 0€3
HAYaJIbHOM CKOPOCTH, MepHoja KojeOaHUN MaTeMaTHYeCKOTO MasiTHUKA OT JUIMHBI HUTH,
3aBHCHUMOCTH yrja OTpaXXCHHsl CBeTa OT YIJla NaJeHUsd M yrja MpelioMJIeHUs OT Yria
najieHus):  [JIAaHUPOBaTh  MCCJEOBAaHME, CAMOCTOSTEIBHO  COOMpaTh  YCTaHOBKY,
(UKCUPOBATh PE3YJBTATHI MOJIYICHHON 3aBUCUMOCTH (DU3MYECKHUX BEIIMUUH B BUC TAOJIUIl U
rpaduKoB, neaTh BIBOJIBI 10 pe3yJIbTaTaM UCCIICJOBAHMUS,

MPOBOAUTH KOCBEHHBIE M3MEpEHUsl (PU3NUECKUX BEIUYHMH (CPEAHSISI CKOPOCTh U YCKOpPEHHUE
Tela TPH PABHOYCKOPEHHOM JBWKCHHH, YCKOPEHHE CBOOOJHOTO TAaJCHUs, >KECTKOCTH
NPYXKUHBI, KOAPOUIIMEHT TPEHUS CKOJILKEHHS, MEXaHW4IecKasi paboTa M MOIIHOCTbh, YaCTOTa
U Tepuoja KojeOaHWN MaTeMaTUYeCcKOro M MPYKUHHOTO MAasTHUKOB, ONTHUYECKas CHIIA
coOuparomiel JHH3bL, PATUOAKTHUBHBIA (OH): IUIAHUPOBATh M3MEpPEHHUs, CcoOUpaTh
OKCIIEPUMCHTAIBHYIO YCTAaHOBKY W BBINONHITH HW3MEPEHHS, CIEIys MPEII0KESHHOM
WHCTPYKIIMH, BBIYUCIISATh 3HAUCHUE BEJIMUYUHBI U aHAITM3UPOBATH TOJTYICHHBIC PE3YJIbTATHI C
Y4ETOM 3aJaHHOM NOTPEIIHOCTA U3MEPEHUI;

coOroaaTh MpaBuiia TEXHUKU 0€30MaCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;

pas3nu4aTh OCHOBHBIC MPHU3HAKA HM3YYCHHBIX (U3MUECKUX MOJICJICH: MaTepUabHAS TOYKa,
a0COIOTHO TBEPJOE TENIO, TOYCUHBIM MCTOYHHMK CBETA, JIy4, TOHKAs JIMH3A, IUIAaHETapHas
MoOJIeJIb aTOMa, HYKJIOHHAsl MOJIeIb aTOMHOTO f/Ipa;

XapaKTepU30BaTh MPHUHIIUIBI ACHCTBUS U3yYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTOpOl Ha WX OMHCAaHHS (B TOM YHUCIEC: CIUIOMETpP, NATYUKHU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHUS, paKeTa, dXOJIOT, OYKH, TEPUCKOIN, QoToammapaT, ONTHYCCKHE CBETOBOIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), UCTIONB3ysl 3HAHHS O CBOMCTBAX (PU3NUYECKUX
SBIIEHUH ¥ HEOOXOAUMBbIe (PU3UUYECKIe 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBI M CXEMATHYHBIC PUCYHKH HM3yYEHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEPUTEIIEHBIX TMPHUOOPOB W TEXHOJIOTHYECKHX IPOIECCOB MPH PEIICHUH y4eOHO--
MPAKTUYECKHX 3a]1a4, ONITUYECKUE CXEMBI [T TOCTPOCHHS N300paKeHUI B TUIOCKOM 3epKajie
U coOuparoIeH JINH3E,

MPUBOUTH TIPUMEPHI (HAXOAUTh WH()OPMAIIHUIO O TIPUMEpax ) MPAKTHISCKOTO UCTIOB30BaAHUS
(GU3HYECKUX 3HAHWA B TIOBCEIHEBHOW JKWM3HHM Ui oOOecredeHHs Oe30MacHOCTH IpU
oOpaiieHnn ¢ mpubopaMu M TEXHHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHS 370POBbS H
COOIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKpYKaIOIIEeH cpere;

OCYIIECTBIIATh TOWCK  HWHpOpMarmu  (QU3UIeckoro cojaepkanus B  VHTepHeTe,
CaMOCTOSITENIbHO  ()OPMYJTUPYST TIOMCKOBBIA  3allpoc, HAXOAHWTh IIYTH ONPEICIICHUS
JOCTOBEPHOCTH TONyYeHHOW WH(OpMAM HAa OCHOBE UMEIONIMXCA 3HAHUA W
JIOTIOTHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TIPY BBIOJIHEGHWN YYEOHBIX 33JJaHUN HAYYHO--TIONYJSPHYIO JHTEpaTypy
(U3HYECKOTO COJIEp)KaHUs, CIPABOYHBIC MaTepHAIbl, pecypchl ceTH HHTepHET, BiIaJeTh
npuéMaMyu KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUsi MHPOPMAIIUU U3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO;



co3/aBaTh COOCTBEHHBIE NMHUCHMEHHbBIE M YCTHBIE COOOILIECHUS HAa OCHOBE HH(pOpMAIUHU U3
HECKOJIbKUX MCTOYHHMKOB (DU3MUECKOTO COACPIKAHMSI, MyOJIMYHO TPEICTABISTh PE3yIbTaThl
IIPOEKTHON MJIM MCCIIEI0BAaTEIbCKOW AESTENbHOCTH, HPU 3TOM T'PaMOTHO MCHOJIb30BaTh
W3YYCHHBbI TOHSTUHHBIM amnmapaT u3yd4aeMoro pasziena (U3MKM U CONPOBOXKIATH
BBICTYIUICHHE MIPE3CHTALMEN ¢ YYETOM OCOOCHHOCTEHN ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
21 CTpockue BetecTsa 1 https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOICHCTBUE YaCTHII 9 1 bubnunoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paszgea 3. /[BuskeHue U B3auMoJeiicTBHE TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBIeHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [JOK
>3 Mexattireckas oHeprits 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe IBJICHUS
. bubmmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE TOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuoreka [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3zgea S. KBanToBbIe sIBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

 @usuka, 7 xmacc/ Ilepprmkun W.M., HMBanoB A.M., AxuuoHepHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenue»

 @usuka, 8 xkmacc/ Ilepprmkun W.M., HMBanoB A.M., AxuuoHepHOE OOIIECTBO
«M3natenpcTBO «IIpocBemieHne»

» ®usuka, 9 kmacc/ Ileppimkun WM.M., I'ythuk E.M., UBanoB A.U., IlerpoBa M.A.,
AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuney

B.U. Jlykammk. CoopHuK 3a1a4 1o gusuke. 7-9 kiace
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

®dusuka. Peanmuzamnus tpedoBanuii ®I'OC ocHOBHOTO 0011er0 00pa30BaHMs: METOIUICCKOE

rmocoobue JJIsL YYUTCIIA.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://fipi.ru/

http://skiv.instrao.ru/bank-zadaniy/



Onucanue MaTepuaibHO-TEXHUYeCKOI 0a3bl HeHTpa «Touka pocray,
HCII0JIL3YyeMOr0 LISl peajn3aluu 00pa3oBaTeIbHbIX IPOrPaMM B paMKax
npenoJaBaHus pu3uKu

[Mudposas (kommbroTepHast) 1aboparopus (L1JI), mporpamMmmHo-anmapaTHbIN KOMILIEKC,
JATYNKOBAsI CUCTEMAa — KOMILJIEKT Y4eOHOT0 000pYI0BaHWS, BKIIOYAOIINNA H3MEPUTEITbHBIN
010K, MHTEp(EHC KOTOPOTo MO3BOJISIET 00ECIIEYNBATH CBA3b C IEPCOHAIBHBIM KOMITBIOTEPOM,
1 HaOOp JAaTYUKOB, PETUCTPUPYIOIINX 3HAUCHUS PA3IMUHBIX (U3UUECKUX BETUUYHH.

Kommnekrarus:
becripoBoiHOM MyIBTUAATUUK 11O (PU3UKE CO BCTPOCHHBIMH JTaTYUKAMHU:

JlaTuuk TeMmnepatypbl HCCIeayeMOM cpeibl (C U3MEPUTENIbHBIM 30H]IOM)
JlaTurk aOCOIOTHOTO JIaBJICHUS
JlaT4rK MarHUTHOTO TOJIS
JlaT4MK AJIEKTPUYECKOTO HANPSIKEHUS
JlaTuuk cuibl TOKa
JlaTuuk akcenepomeTp
JlaTuuk TeMmnepaTypbl OKpYyKarolei cpebl
B03MOXHOCTh MOIKITIOYESHHSI TOTIOTHUTEIbHBIX BHEIIHUX TATYUKOB.
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