PaGouyas mporpaMma mo yueoHOMy nmpeaMmery «Pusmka»

INOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o (u3MKe Ha YpOBHE OCHOBHOI'O OOLIero oOpa3oBaHMs COCTaBJIeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Ttakxke ¢ ydé€roMm
GbenepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeamera «Pusuka.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS WM OpTaHU3alMI0 H3Yy4YeHUs (GHU3UKU Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme no Qusuke y4dUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOIO
npeamera B peanmm3anuu  TpeboBaHuitk DPI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3ylibTaTaM  O0y4eHus, a  TakXke  MEXIPEIMETHble  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiieHre y4yeOHOro mMaTrepualia Io rojam
oOyueHust (o KJjaccam), HpeAjsaraeT HIPUMEPHYIO IOCIEAOBAaTEIbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUA NPEAMETHOIO COJACpX aHHUA U Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY MpeIMETY.
®dusmka gBISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX YUeOHBIX MIPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosnorueil, actpoHoMHeld U Qu3ndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, TPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHUs, TO €CTh CII0C00a MOMyYeHUs JOCTOBEPHBIX 3HAHUH O MUpE.
OpnHa u3 rNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHus
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMIpearojaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD:
® HAy4YHO OOBACHATH SIBJICHUS,
e OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;
® MHTEPHPETUPOBATh JAaHHBIE W MHCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHus (U3NKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxkaA€HHON pemeHnneM Kosnernn MununcrtepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydyaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABIEHUH O HAy4HOM MeETOJ€ TO3HaHuS U (popMHupoBaHHE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa M3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



¢dbopmMHpoBaHUE TPEACTABICHUN O PO (PUBHMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE NPEJCTaBICHUNH O BO3MOXHBIX cdepax Oyayuiell npodeccruoHanbHON
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HaIpaBJICHUU.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ecreunBaeTCs PEIICHUEM CIISAYIOLINX 3a4a4:

NpHOOpEeTEeHUEe 3HAHUW O JUCKPETHOM CTPOSHUM BEIIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, MJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

npuoOpeTeHne yMEHH ONUCHIBaTh M OOBSCHATH (DU3MYECKHE SIBICHHUS C
UCTIOJIb30BaHUEM TTOJTyYCHHBIX 3HAHUIA,

OCBOCHHE METOJIOB DEUICHHS IMPOCTEHININX pacu€THBIX 3aJa4 C HCIOJIh30BAHUEM
(GU3nUeCKUX MOJIeNel, TBOPUYSCKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHEC YMCHHI HAONIONATh TPUPOIHBIC SBJICHUS W  BBINOJHATH  OIIBITHI,
nabopaTopHble pabOThl U DKCIICPUMEHTAIBHBIC HCCIICAOBAHUS C HCIOJIb30BAaHHEM
M3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPHEMOB paboThl ¢ MHMOpMaIuel (GU3HMUECKOro COIEp)KaHUs, BKIIOUYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIN3 U KPUTUYECKOE
OlLICHUBaHKE UHPOPMALINY;

3HAKOMCTBO CO chepamu npodhecCHOHaTBEHON NeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSAX (PU3HUECKON HAYKH.

MecTo mpeaMera B y4eOHOM ILIaHE

Ha n3ydenue ¢pusuku (6a30BbIl yPOBEHB) HA YPOBHE OCHOBHOT'O 00IIETO 00Opa30BaHUS
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heflen0), B 8 kiacce — 68 yacos (2 yaca B
Hezeno), B 9 knacce — 102 gaca (3 yaca B HEJIENIO).

COJAEPKAHUE OBYYEHUA
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Pa3nen 1. ®usuka u eé posib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3ndecKre SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuMHbBL. M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HPUOOPHI.
[TorpemHocTs u3Mepennii. MexxayHapoaHasi CHCTEMA €IMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3Yy4aroT Ipupony. EcrecTBeHHOHAY4HBIN
METOJ TMO3HaHMA: HaOIIOJeHHE, IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBHKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUNOTE3, OOBbsACHEeHHe HalmomaeMoro sBieHusd. OmnucaHue
(UBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®wuzuyeckue MpuOOpHI U MpoLeaypa MPsIMBIX U3MEPEHHUI aHaJIOrOBBIM U IH(POBHIM

npubOpoOM.

Jlabopamopnuvie pabomot u onvimel.
1. Omnpenenenue 1eHBI A€TEHUS TKATBI ©3MEPUTEIHHOTO MPUOOpA.

2. H3mepeHue pacCTOSTHHA.
3. H3mepenue o0bEMa JKUAKOCTH U TBEPIOTO Tea.



4. OmnpeneneHue pa3MepoB MaJbIX TeJl.

5. U3mepenue TtemmepaTypbl MpU TOMOIIM >KHIKOCTHOIO TEPMOMETpa M JlaT4yUKa
TEeMIIepaTyphl.

6. IlpoBenenue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAJbHOCTh MOJIETA IIApHKA,
MYIEHHOTO TOPU30HTAIIbHO, TeM 00JIbIle, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUs 0 CTPOEHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBrxenune yactui BemiecTBa. CBS3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEPaTypOH.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: NPUTSKCHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPABIX
(kpucTamnmuyeckux) Ted. B3auMoCBs3b MEXIy CBOICTBaAaMH BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTtHbIX COCTOSHUHN
BOJIBI.

Hemoncmpauuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHXKEHHUSI.

2. Ha6mronenue nuddy3un.

3. HaOmronenue sBICHUM, OOBACHSIIONIMXCS MPUTSHKCHHEM WM OTTAIKUBAHHUEM YaCTHIT

BEILECTBA.

Jlabopamopnwsie pabomot u onvimeol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UcIoyIb3oBanueM (hoTorpaduwii).

2. OmbITH IO HAOJFOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUSL.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe ABWXKEHUE. PaBHOMEpHOe U HepaBHOMEpHOe JBIKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu U BpeMeHU JIBUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonencTBUE TeNl KAk NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBMKEHMsI Tel. Macca kak Mepa uHepTHocTH Tena. [lnmotHocts BemiectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElECTBaA.

Cuna xak XapakrepucTtuka B3aumojeiicTBus Tten. Cuia ynpyroctd u 3akoH ['yka.
N3mepenne cuibl C NMOMOIIBIO JWHAMOMeETpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IiaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBI€HHBIX IO
onHOI npsimoil. PaBHozelicTBytomas cui. Cuna TpeHus. TpeHne CKOJIbKEHUS! U TPEHUE MOKOS.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4eCcKOro IBU)KEHUS Tena.

N3mepenne cKkopoCcTH MPSIMOJIMHEMHOTO JIBUXKECHHUS.
HabGnronenue siBeHUs HHEPITUU.

Habmronenre uaMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU Tell.
CpaBHeHME Macc MO B3aUMOJICHCTBUIO TEIL.
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CrioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHrie CKOPOCTH PABHOMEPHOTO JABIKCHUS (IIapUKa B HKHIKOCTH, MOJEIH
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiajee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKECHHsSI OpycKa WM IIapHKa MO HAKJIOHHOM
IIJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPAOTO TENA.



4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (aedopMarvii) Mpy>KUHBI OT
IIPUIIOKEHHOM CHUJIBI.

5. OnpITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Hasnenne. CiocoObl yMEHbIICHHS U YBEIUYCHUA JaBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a OT 00bEMa, Temneparypsl. [lepenava gaBneHus: TBEPABIMU TEIAMU, KHUIKOCTIMU
u razamu. 3akoH llackans. [IHeBMarnueckue MamuHbl. 3aBUCUMOCTb JABJICHUS XKUIKOCTH OT
rnyounsl.  ['mppocratumueckuit  mapagokc. CooOmaromuecs cocyabl. ['uapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe aaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHOMN
o6omoukn 3emiau. OmnbiTr Toppuuennu. M3mepenue aTrMochepHOro aaBlICHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTro JaBICHHS.

JelicTBHE )XUJIKOCTU U Ta3a HAa MOTPYXKEHHOE B HUX Teno. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHuUs KUIKOCTBIO U ra3oM.

CooOmaromuecs cocyabl.

I'uppaBnmueckuil mpecc.

[TposiBneHue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTb BBITAIKUBAIOLIEH CHIBI OT 00bEMa MOrpYyKEHHOM dYacTH Tella MU

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue 1ulaBaHMs TeN: IJIaBAaHUE WM TOTPY)KEHHUE Tel B 3aBUCHMOCTH OT

COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie padomol u onvimel.

1. HUccnemoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOTPYKEHHOM B JKUIKOCTh
YacTH Tena.
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2. OmpeneneHue BBITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TENO, IMOTPYKEHHOE B
KUAKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha Telo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHIIbI, NEHCTBYIONIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTH TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBaHue apeomeTrpa WM KOHCTPYUPOBAHHE JIOJKU U ONpEIeNeHue eé
Ipy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMenenue mnpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TOE€ MPaBUIIO» MEXaHUKU.
KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHermdeckas W mnoTeHIualbHas 53Heprus. llpeBpamieHue
OJHOTO BHJIa MEXAHWYECKOM IHEPTUH B APYroil. 3aKOH COXPAHECHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.



Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue paGOTBHl CHJIBI TpPEHUS TpPU PABHOMEPHOM JBIDKCHHM Teja IO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HWccnenoBanue yciaoBHid paBHOBECHS phlyara.

N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTUHU.

w
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Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOCHHMs BeliecTBa. Macca
U pa3Mepbl aTOMOB UM MoOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TN HA OCHOBE TIOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHWE M KaloWULIpHbIE siBlieHUs. TeruoBoe
pacIIMpEeHHEe U CKaTHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHMIXKEHUS YAaCTHII.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH OJHEpruu: Tervionepenada u
coBepleHre paboThl. Buapl Teronepenaun: TerIoNpOBOAHOCTh, KOHBEKIUS, H3ITYUECHHUE.

KonuuecTBo TEmIoThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEeH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnmaBneHue u OTBEplIeBaHUE KPUCTATTMYECKUX
BEIIECTB. YelbHas TemioTa rasienusa. [lapooOpasoBanue u konueHcauus. Mcmapenue.
Kunenue. YnaenbHas Ttemnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOTro JaBIeHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOMBa. Y IeJbHas TEIJI0Ta CrOPaHUs.

[Tpunmmner padotel TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemnoBwie
JIBUTATEIH U 3aLIUTa OKpY>KaroUled Cpeibl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIEcCcaXx.

Hemoncmpayuu.

Habntoienue 6poyHOBCKOTO IBUKEHHUSI.
HaGmronenue nudoysuu.
Halmronenue siBeHnit cMauyuBaHUs M KalTWJUTSIPHBIX SIBJICHUH.
HabGnronenue TenioBoro pacimpeHust Tel.
V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Buasl Terionepenayn.
OxuaxieHre Ipyu COBEPIICHUH paOOTHI.
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
. CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHBIX BEIECTB.
. HaGnronenne kumneuus.

WooNoakr~WWDdDE
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. HabOmroieHue moCcTosTHCTBA TEMIIEPATyPhI IPH TUIABJICHUH.

13. Mopenu TEIIOBEIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimel.

1. OmnbITB IO OOHAPYKEHHUIO NEHCTBHUS CHII MOJICKYIISIPHOTO TIPUTSDKECHUSI.

2. OnbITHI IO BEIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM MJIH caxapa.

3. OMBITHI 11O HAOJIOJCHUIO TETIOBOTO PACIIUPEHUS Ta30B, KUAKOCTESH U TBEPIBIX Tell.



4. OrmpexaeneHue NaBJIeHUS BO3ayXa B OAJJIOHE MITTPHUIIA.

5. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABICHHS BO3JyXa OT €ro o0néma H
HarpeBaHus WIN OXJIaKICHUS.

6. IlpoBepka rumore3pl JIUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOnroneHue u3MeHEHMs] BHYTPEHHEH PHEPrUM Tejla B pe3yjbTaTe TEIJIONepeaauu u

paboThI BHEUTHUX CHIL

8. HccnenoBanue siBjeHHs TEIII0O0OMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IMpPU TEIJIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenpHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnemoBanue mporecca UCIapeHHs.

12. OnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3IyXa.

13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanusi Tenl. J[Ba poma 3IIEKTpUYECKUX 3apsAloB. BzaumonelcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSIKEHHBIX TEl OT BEIUYHHBI
3apsJI0B U PaCCTOSTHUSL MEXKy TEIaMH).

Onekrpuueckoe nose. HanpsxénHocTs 3nekTpuueckoro nois. Ilpunuun cynepnozunuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHbIN 3iekTpudeckuid 3apsa. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOTr0 TOKa. McTouHuKH
IOCTOSIHHOTO TOKa. JIeHCTBHS AJIEKTPHUUECKOro ToKa (TEMIoBOe, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnexkTpuuyeckoe HampspkeHue. ConpoTHBIIEHHE
IPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BemlecTBa. 3akoH Owma uisi ydacTka LEMu.
[TocnenoBarenbHOE U MapajIENbHOE COEJUHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH J[xoyns—JIenua. DnexkTprudyeckue nemnu
U TIOTpeOUTENH 3IEKTPUUIECKOM sHepruu B ObITy. KopoTkoe 3ambIkaHMeE.

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoOe TOJe€.
MarnauTtHoe nosne 3eMiIM ¥ €0 3Ha4€Hue A ku3HU Ha 3emute. OnbIT Opcrena. MarHuTHoe nosie
AIIEKTPUYECKOr0 TOKa. [I[ppuMEeHEeHNe ANEKTPOMAarHuToB B TeXHUKE. /IeficTBIE MarHUTHOTO MO
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcmonbp3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
OnextporeHepatop. CrocoObl MOMYyYEHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa posa IeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.

DJIEKTpOCTaTUYECKAsT MHTYKIIHSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

ITpOBOAHMKY U TUDIIEKTPUKH.

MonenrpoBaHue CUIOBBIX JTUHUI 3JIEKTPUUECKOTO TOJIS.

HcTOYHUKH TOCTOSTHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DJIEKTPUUYECKUHN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

N3Mepenne 371eKTpUYeCcKOro HalpsKeHUs: BOJIbTMETPOM.

Peocrat u mara3uH COpOTUBIICHUMN.

BsanmoeiicTBre MMOCTOSHHBIX MAarHUTOB.

MoenupoBaHrEe HEBO3MOKHOCTH Pa3/ICJICHHS TIOJIFOCOB MATHUTA.
MopaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarnuTtHoe 1oJjie ToKa. JJIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb IOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIAYKIUU.

OnpiTel Dapagnes.

3aBUCHUMOCTH HaIpaBJICHUS UHIAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOSHUKHOBEHHS.
DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie pabomot u onvimeol.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 1O HAOIIOJECHUIO 3JIEKTPU3ALUHU TNl UHAYKLIUEH U IPU COTPUKOCHOBEHUU.
HccnenoBanue AeiCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDICKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IETH TOCTOSHHOTO TOKA.

W3mepeHne u peryampoBaHUe CUIIbI TOKA.

W3mepenne u peryaupoBaHue HAPsHKCHUS.

HccnenoBaHue 3aBUCMMOCTH CUIIBI TOKA, UAYLIETO YE€PE3 PE3UCTOP, OT COPOTUBICHHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOpeE.

OnbIThl, JI€MOHCTPUPYIOLIME  3aBUCUMOCTh  3JIEKTPUYECKOTO  CONMPOTHUBIICHHS
MPOBOJHMKA OT €r0 JITMHBI, TUIOIIA U MONEPEYHOr0 CEYEHUs U MaTepHara.

[TpoBepka mpaBuiia CIOXKEHHS HANPSKEHUH TNPH MOCIEI0BATEIbHOM COECIUHEHUU
JIByX PE3UCTOPOB.

[IpoBepka npaBuia 715l CUJIbI TOKA MPHU NapajIeIbHOM COEAMHEHUHN PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UIYILLIETO YEPE3 PE3UCTOP.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYLIETO YEpe3 JaMIIOUKY, OT HANpPsKEHHS
Ha HEW.

Omnpenenenne KIIJ[ HarpeBatens.

WccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS IMMOCTOSTHHBIX MarHUTOB.

V3ydyeHre MarHWTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TpU UX OOBEAMHEHUU W
pa3elIeHuN.

Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITBI, TEMOHCTPUPYIOMINE 3aBUCUMOCTD CHJIBI B3aMMOJICUCTBHS KATYIIKA C TOKOM U
MarHuTa OT CUJIbl TOKA U HaNpaBJI€HUS TOKA B KaTYIIKeE.

N3yuenue aeicTBUS MarHUTHOTO MOJISI HA POBO/IHUK C TOKOM.

KoncTtpyrnpoBanue u nsydenue paboThl AJIEKTPOABUTaATENS.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OnbITEl MO KMCCIEIOBAHUIO SIBIICHUS SJIEKTPOMAarHUTHOM WHAYKIIMH: HCCIEIOBAHHUE
M3MEHEHUH 3HaYEHUS U HaIllPaBJIE€HUS UHIYKIIMOHHOTO TOKA.
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Pa3nes 8. Mexanuveckue siBJICHUs.

Mexanunueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBLHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE mpsMonMHENHOEe nABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHss M MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

Yckopenne. PaBHOoyckopeHHOE TpsIMOTHHEHHOE ABMKeHne. CBoOoaHOE nageHue. OnbIThI
[Nanunes.

PaBHOMepHOe nBMXeHUe 1o okpykHocTH. Ilepuon u wacrora obpaienus. JIuneitHas u
YIJI0Basi CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJBKEHHUSA, CUJa TPEHUs
IIOKOSI, JPYTHUE BUBI TPEHHUS.

Cuna TsDKECTHM W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBuxenne 1uiaHer Bokpyr Connpna. IlepBas kocmuueckas ckopocts. Heecomocts u
IIEPErPY3KH.

PaBHOBecue marepuaabHON TOUKH. AGCOIMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TeIa
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnynec Tena. M3meHenue umnyibca. Mmmnynbe cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TspKecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
IToTrenumanpHas 3Heprus cxxarou npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHUHETUYECKOU
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpavyuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
Pa3HBIX TEIl OTCUETA.

H3mepeHre CKOPOCTH U YCKOPEHUs MIPSAMOIMHENHOTO IBUKCHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBHKECHHUSL.
Habmonenne ABM>XeHUs Tesla 0 OKPYKHOCTH.
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HaOnronenne MexaHMUYeCKUX sIBJICHUH, MPOUCXOISIIUX B cucTeMe oTcuéra «Tenexkay

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM’KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS Tella OT MacChl TeNa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmroneHne paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJl.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Mpyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanus SHEPTUU IPU B3aUMOJECHCTBUM TEN.

12. CoxpaHeHue UMITyJIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroieHue peakTHBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MexaHU4ecKoi SHEPTUH MPU CBOOOIHOM IaJIEHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBMXKEHUH TeJa 0] IEHCTBHEM TPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoncTpyupoBaHMe TpakTa A pasroHa M JAlbHEHIIEro paBHOMEPHOTO JIBHKEHHS
IIapHKa UITH TEIEKKH.

2. OmnpeneneHue CpeqHEH CKOPOCTU CKOJBXEHHUS OpycKa WM JBHKEHMS IIapUKa II0

HAKJIOHHOM INTIOCKOCTH.
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10.

11.

OnpeneneHre YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBIKCHHH I10 HAKJIOHHOW
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKCHHH 0e3
HAYaIbHON CKOPOCTH.

[TpoBepka THIIOTE3BI: €CIM IPH PABHOYCKOPEHHOM JBM)KEHWW O€3 HadaIbHOM
CKOpPOCTH INYTH OTHOCATCA KakK pAan HEYETHBIX 4quceii, TO COOTBCTCTBYIOIIUC
IMPOMECIKYTKHU BPEMCHU OAUMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAalbHOTO
JIABJICHUSI.

Onpenenenne kKodhUIMEHTa TPEHUS CKOIBKCHHS.

Onpenenenue KECTKOCTU NPYKUHBI.

Onpenenenre pabOTHl CWIIBI TPEHUS TPH PABHOMEPHOM JIBIDKEHHH Tela IO
TOPH30HTAILHOW MTOBEPXHOCTH.

OmnpeneneHne pabOThl CHIIBI YIPYTOCTH TMPH HOABEME Ipy3a C HCIOIb30BAaHHEM
HCIIOABUKXHOT'O U ITOABUXHOT'O 0JIOKOB.

M3yueHne 3akoHa COXPAHEHUS SJHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOM, YacToTa,
aMmITyna. MarematudeckKuil W NPYKMHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxkeHHble koneOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U OnepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpaskeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpavyuu.

1. HaOGmronenue xosnie0aHUN TN MO ACHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacmpocTpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAETH).

5. HalnroneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHIi pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. Onpenenenue 4acTOTHI U EpHOAA KOJIeOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpeneneHne 4YacTOTHI U TIEpHO/Ia KOJIeOaHHU IPY>KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH TEpPHOAA KOJEOaHWI TOBEIICHHOTO K HHUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEPHUO/A KOJEOAHUM MPYKUHHOTO MAasgTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH IepHOAa KOJICOAHWH Tpy3a, MOABEIICHHOTO K HHTH, OT
Macchl rpysa.

6. OnbITel, JEMOHCTPUPYIOIIME 33aBUCUMOCTh IMEpuoja KojleOaHWi MPYKHUHHOTO
MasiTHAKA OT MacChl IPpy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHune ycKopeHHs] CBOOOIHOTO MAaCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M 2JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TO0Jie. DJIEKTPOMarHUTHbIE BOJIHBL. (CBOMCTBAa 3JIE€KTPOMArHUTHBIX
BOJH. [IIkasa 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHuE 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.



Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BosHoBBIE CBOICTBa CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. U3ydeHwue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkano. 3aKOH OTpa)KEHHs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [loHoe BHyTpeHHEe OTpa)KeHUE CBETa.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nyueit B nmH3ze. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTbD.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Cro’keHUE CIIEKTPaTbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsimonuHEtHOE pacpoCcTpaHeHHEe CBETA.
OTtpaxxeHue cBeTa.
[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
Onrtruyeckuii CBETOBO/I.
Xox nydeil B cobuparolieii TuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tosryuenue n300paxeHUit ¢ MOMOILBIO JIUH3.
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. IIpuniun peiictBus ¢oToanmapara, MUKPOCKOIA M TEJIECKOTA.

10. Mopaens rnasa.

11. PaznoxxeHue 0emoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KE€HUsI CBETOBOT'O JIydya OT yIJjla MajeHusl.

2. HzydeHue xapakTepUCTHK H300pakeHUs TIpeMETa B IIIOCKOM 3epKaJie.

3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa TMaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBbIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GHOKyCHOrO pacCTOSTHUSL M ONITHYECKON CHIIBI COOMPArOLEei JINH3HI.
OnBITHI O Pa3JIOKEHUIO OEJIOTr0 CBETA B CIIEKTP.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIONEHHM dYepe3 IIBETOBBIC
(GUIBTPBI.

Pazgen 12. KBanToBbIe siBJIeHMS.

OmneiTel Pesepdopaa u nmnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBaHThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHoCTh. Anb(da, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas Mopens aromuoro sapa. M3zorombel. PanunoaktuBHBIE mpeBpamieHus. l[lepuon
MOJTypacnaaa aTOMHBIX siJIep.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsiI0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBS3H
aToMHBIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a u aeneHus suep. Mcrounukum
sHepruu CoyHIA U 3BE3I.

Anepnas sHepreTuka. JleicTBUS paAuOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTraHU3MBbI.

Hemoncmpayuu.
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CrieKTpbl U3JIy4€HHUs U TOTJIOMICHHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CrnexTp Bomopo/a.

Habmronenue TpexkoB B kamepe Buibcona.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYUCHHI.

Perucrpanus nsirydeHus IpUpOAHBIX MUHEPAIOB U IIPOYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE DHEPIMM YacTHULIBI 1O TOPMO3HOMY IMYTH (I10
dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHHO-0000IIAIOMIMK  MOAY/Ib MpelHa3HaueH [Uisi CUCTeMaTH3aluu U
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00001IeHUST TTPEIMETHOTO COICPIKAHMSI M OIIBITA JISATEIIBHOCTH, PUOOPETEHHOTO TIPH U3YYICHUU
BCEro Kypca (GU3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY T'OCYJapPCTBEHHOMY JK3aMEHY IO
buznke 151 00yJaromMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipyu wu3ydyeHHUH JaHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS  BUJIbI
NESATCIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeuMBacTCs JOCTHIKEHHE TPEAMETHBIX U
METaIpeAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00yudeHus, (popmMupyercs e€CTeCTBEHHOHAy4dHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUW NPUPOABl U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (U3NYECKUE SBJICHHS, MPUMEHsS TMOJIy4YCHHbIC 3HAHMUS,
peuaTh 3aJ1a4M, B TOM YUCJIe KAYECTBEHHBIE U KCIIEPUMEHTAIbHBIC.

[IpuHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pas3fena peaau3yercs 3a CUET TOro,
YTO 00yYaroUIUeCs BBIMOIHSAIOT 33/I1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE TMOJIYY€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBSICHATH (DU3HUECKUE SIBICHUS
B OKpY’KarolIed MpUPOIe U MOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAyYHBIE METOMBI MCCIICOBAHUSA (DU3UUYECKUX SBJICHUM, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HambOoyiee BaXKHBIX JIOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHA,
HaIrpuMep, MPAKTHUYECKOTO HCIOIB30BAHMUS PA3JIMUYHBIX HCTOYHHUKOB JHEPTrUHM Ha OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHS BCEX U3BECTHHIX BUOB SHEPIHH.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS INPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHHA

W3ydyenne ¢Qu3uku Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTH)KEHUE JTMUHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00Pa30BaTEeNbHBIX PE3yIbTATOB.
B pesynbrate wu3yueHus (U3MKM Ha YpPOBHE OCHOBHOIO 0O0Iero oOpa3oBaHus Y
obyyaromerocs OyayT chOpMUPOBaHBI CIEAYIOIMINE TUIHOCTHBIC PE3YJIbTATHl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:
® - [POsIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCUHCKON (hru3nyeckoi
HayKH;
® - [[EHHOCTHOE OTHOUICHHE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PHU3UKOB,;
¢ 2) rpasKAaHCKOIro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
® - TOTOBHOCTBH K aKTUBHOMY Y4YaCTUIO B 06CY)K)IGHI/II/I 06IIICCTBGHHO 3HAYUMBIX U 3THYCCKHUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;
® - 0CO3HaHUE BaYXHOCTH MOPAJIbHO-3TUYECKUX NMPUHIIUIIOB B JESATEILHOCTH YUEHOTO;
e 3)3CcTeTHMYECKOro BOCIIUTAHMSI:



® - BOCIPHUATHE DCTETUYECKUX KayecTB (PU3MYECKOW HAyKH: €€ TApMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

® 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

® - OCO3HAHME IIEHHOCTH (PU3UYECKOW HAYKHM KAaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIICH COCTaBISAIONIEH KYJIbTYPHI;

® - pPa3BUTHE HAYYHOM JII0003HATEIILHOCTH, MHTEPECa K UCCIIEOBATEIHCKOM IEATEIIHPHOCTH;

e 5) popmupoBaHus KYJIbTYPHI 310POBbSI M IMOLMOHAJIBLHOIO 0JIATOIIOIYYHSI:

® - OCO3HAHHWE IICHHOCTH O€30MacHOTO 00pa3a >XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TIpaBuJ O€30IaCHOrO TMOBEACHUS Ha TPaAHCIOpPTE, Ha Joporax, ¢
AJIEKTPUYECKUM U TEIIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSX;

e - chopMHPOBAHHOCTh HaBBIKA peIICKCUU, IPU3HAHKE CBOETO MpaBa HA ONIMOKY M TaKOTO
)KE TIpaBa y IPYyroro 4ejioBeKa;

e 6) TPy10BOro BOCIIMTAHUS:

® - AaKTMBHOE YYacTHE B PEUICHUHU MPAKTHUUYECKHUX 3a7ad (B paMKax CeMbH, 00pa30oBaTeIbHOMN
OpraHu3alyH, TOpoJia, Kpas) TEXHOJOTHYECKOH U  COIMAIbHOM HAIPaBJICHHOCTH,
TpeOyIOUINX B TOM YHuCIie U GU3NYECKUX 3HAHMUIA,

® - UHTEpeC K NPAaKTHUECKOMY U3YUCHHIO MPOGEeCcCHil, CBI3aHHBIX ¢ (DU3HKOIA;

e 7) 3K0JIOTHYECKOT0 BOCIIHTAHUS:

® - OpHCHTAllMs HA TpPUMEHEHWE (U3MYCCKHX 3HAHWHA IS pElICHHS 3a1ad B OOJacTH
OKpY’Karollel cpebl, MIAHUPOBAHUS MOCTYNKOB U OIICHKHM MX BO3MOXHBIX MOCJTEICTBUN
TUISL OKPYXKAIOIIeH Cpeibl;

® - 0CO3HaHHUE II00aTbHOrO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel X pelIeHUs;

e 8) aganTanuu K M3MEHAIOIUMCS YCJIOBUSM COUMAJIbHONU M IPUPOJIHOM Cpeabl:

e - TOTPeOHOCTHh BO B3aMMOJICUCTBUHM TIPU BBIMOJHEHUU WCCICIOBAHUNA M TPOEKTOB
(bu3nUecKoil HaNMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

® - [IOBHIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO S TEIIbHOCTD;

e - noTpedHOCTh B (OPMUPOBAHWM HOBBIX 3HaHWM, B TOM uucie (OpMyIUpOBATH HJIEH,
MIOHSATHS, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

e - oco3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

® - [JJAHWPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

® - CTpEeMJICHHE aHAIM3UPOBATh U BBISBJISATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUIA;

® - OIICGHKAa CBOUX JCHCTBUU C Y4YETOM BIMSHHUS HA OKPYXAIOUIYIO CpEeAy, BO3MOXKHBIX
rJ100aJIbHBIX OCJIEICTBUMN.

METAIIPEAMETHBIE PE3YJIbTATbBI
B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTanpeaMeTHble pe3yJbTaThl,

BKJIIOYAIOIME T[103HABaTeJIbHbIC YHHBEpCallbHble y4yeOHble JEWCTBUS, KOMMYHUKATHUBHBIE
YHHUBEpcalbHbIEe yueOHbIE IeUCTBHUS, PETYISTUBHBIE YHUBEPCAIbHbIE yUeOHbIE 1eHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS

Ba3oBrble JJornueckue aeicTBu:
® BBIIBIISATH M XapaKTEPU30BaTh CYIIECTBEHHbIC IIPU3HAKN OOBEKTOB (SIBICHUI);



yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PUKALUU, OCHOBAaHUA AJs1 0000IIeHUs
Y CPaBHCHHS;

BBIBJIATH 3aKOHOMEPHOCTH M IMPOTHBOPEUMS B PaCCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOIOICHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISBIIATH NPUYMHHO-CJIEJCTBEHHBIE CBSA3M NpPU HM3y4eHUH (PU3NYECKUX SIBICHUH U
IPOLIECCOB, JenaTh BBIBOABI C HCIIOJb30BAHUEM JCAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITUYNH;
CaMOCTOSATENIFHO ~ BBIOMpaTh Crmocod pemieHuss ydeOHOW Qu3nyeckoil 3amadn
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEUICHUs, BHIOOp Hamboyiee MOIXOMSIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIZICTICHHBIX KPUTEPUER).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

MCII0JIb30BaTh BOIPOCHI KaK UCCIIEN0BATEIbCKUI HHCTPYMEHT IIO3HAHMS,

IIPOBOJUTH 110 CAMOCTOSITEJIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOXKHBII
bu3nueckuil SKCIepruMEeHT, HeOOIbIIOE Hcciel0BaHne (PU3NUYECKOTO SIBJICHMS;
OLICHUBATh HAa MPUMEHUMOCTh M JTOCTOBEPHOCTh WH(OPMAIHIO, TIOIYYEHHYIO B XOJE
UCCIIEI0BAHNS WIH DKCIICPUMEHTA,

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh OOOOIIEHUS U BBIBOABI 10  pe3yibTaTaM
POBEIEHHOTO HAOIIOACHUS, OIIbITA, UCCIIEI0BAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeilIee pa3BuTHe (PU3NUYECKUX MPOLECCOB, a TAKKe
BBIJIBUTATh TPEATNIOJIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Padora ¢ undpopmanmeii:

OPUMEHATh Pa3jIMyHble METO/bl, UHCTPYMEHTBl U 3alpoChl NpHU IOUCKE M OTOOpE
UH(OPMALIUY WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHO! (U3NIecKoil 3a1aun;
aQHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALUIO PABITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAlbHYIO (OpMYy IMpeAcTaBiIeHUS HHDOpMaLMH U
WUTIOCTPUPOBATh peIlaeMble 3aJaud HECJIOKHBIMH CXEMaMM, JAWarpaMMaMiy, WHOMN
rpaduKoi u X KOMOMHALIUAMHU.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

B XoJe OOCyXAeHHs Y4eOHOTO Marepuana, pe3yabTaToB JTabOpaTOpHBIX paboT u
MIPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOii TEMBI M BBICKa3bIBATh HJIEH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a49H | MOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;
COTOCTABJISITh CBOU CYKICHHS C CYXACHUSAMH JPYIHMX YYaCTHHUKOB JHAJIOra,
O0OHapYXUBATh Pa3JININE U CXOJCTBO MO3UITHIA;

BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IMMCHBMEHHBIX TEKCTaX;

nyOMMYHO  TPEJCTaBISITH  PE3yJAbTAThl  BBIMOIHEHHOTO  (DU3MUYECKOTO  OIMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, TPOCKTA);

MOHUMATh W WCIOJb30BaTh MPEUMYINECTBA KOMAaHIHOW M WHAWBHUIYaTbHOW pPabOTHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOU MPOOIEMBI;

MPUHUMATh IIEJTM COBMECTHOM JIeATEIhHOCTH, OPTraHW30BBIBATH JCHCTBHS IO €&
JOCTHIKEHUIO: PacIpeIeNIATh POJIA, 00CYKJIATh MPOIECCHl M PE3yIbTaThl COBMECTHON
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JFOCH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTHUTas KAd4eCTBEHHOTO pEe3yJbTara MO CBOEMY
HATPABIICHUIO U KOOPAHMHUPYS CBOU JICUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBAaTh KauyeCTBO CBOETO BKJaJa B OONMHA TPOAYKT TI0 KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PerJIﬂTI/IBHbIe YHUBEpPCAJIbHLIC y‘leﬁl—lble JeHCTBUSA

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUSX, TPEOYIOUINX IS pEIICHUS
(bu3nvecKux 3HaHUM;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX IOAXO0JAX MPUHATHUA PpelIeHUN (MHIUBUAYAIIbHOE,
IPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyIo);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3ahauu WM IJIaHa
UCCIIIOBaHUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIPEIaracMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CﬁMOKOHTpOﬂb, 3MOLIMOHAJIbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIarath IjlaH €€ NU3MECHECHMS;

OOBSICHATh MNPUYMHBI JIOCTHXKEHUS (HEJOCTMXKEHUS) pe3yJabTaTOB JIEATEIbHOCTH,
JIaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBINOJHEHUS (HU3UUYECKOTO
UCCIIEIOBaHMSI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WU JUCKYCCUU HA HAYyYHYIO
TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HABaTh CBOE MpaBO Ha OIMMOKY NpU pEHICHWH (GHU3UYECKUX 3aqad WId B
YTBEPKICHHAX Ha HAy4YHbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

IMPEAMETHBIE PE3YJIBTATHBI

K kxonny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHINA:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHUS, HaOIIoJeHue,
HKCIEPUMEHT, MOJeJb, TUNOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUUECKOe
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJUHEIHOE),  TpaeKTopHs,
paBHOZAEHCTBYIOIast cuia, aedopmarus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
cooOu1aronmecs cocy bl

paznuyath siBreHus (1udy3us, TEII0BOe IBUKEHHUE YacTUI] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBJKEHUE, MHEPLUS, B3aUMOJICHCTBUE TEINl, PaBHOBECHE
TBEPABIX TN C 3aKpeIyIEHHOW OChIO BpalleHMs, Iepefada JAaBleHUs TBEPIAbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, arTMochepHoe JaBieHue, IIaBaHue TeJl, peBpalleHus
MEXaHUYECKOM SHEpIrun) 1Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUHM B OKPY)KAIOILEM MHpE, B
TOM 4yHcie (u3nueckue SBICHHS B MPHUPOJE: NMPUMEPHl ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHS B INPUPOJE U
TEXHUKE, BIMAHUE aTMOC(EPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHHE DbIO,
pBIYary B TEJE YeNOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 337ady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;



OTKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWia TPEHMS, JaBJIEHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BHITAJKWBAIONIAs CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3()(QULUMEHT I0Je3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHUAIbHAsl SHEPrHsi), Py OIUCAHUU IPABUIIBHO
TPAKTOBATh (PM3MUECKUI CMBICI MCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHHS U €AMHUIIBI
($U3NUeCKUX BEIUYMH, HAXOOUTH (DOPMYIBI, CBS3BIBAIOIIME MAHHYIO (PHU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTh IpaUKM H3YUYEHHBIX 3aBHUCUMOCTEH
(bU3UUeCKUX BEIUYNH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKUE SBJIEHUS U IPOLECCHl, HCIONb3Ys
IpaBUia CIOXKEHUs CUJ (BAOJIb OAHOM mpsAMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHHsS MEXAaHMYECKOH SHEepruu, Ipu OSTOM JaBaTb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKECHHE;

OOBSICHATH (DU3UYECKUE SIBICHUS, MPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CUTyaluil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUMHHO-
CJIEZICTBEHHbBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTHYECKUX I11aroB ¢ ONopoil Ha 1—
2 UW3y4YEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA  HIIU
3aKOHOMEPHOCTH;

pemaTh pacu€THble 3amaud B 1-2 JEHCTBHS, HCHONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3allUCBIBaTh KPATKOE YCIIOBHE, MOACTABIATH (PU3NUYECKHUE BEIMUMHBI B (HOPMYJIBI U
HOPOBOJUTH Pacy€Thl, HAXOAUTh CIPABOYHbIC JaHHbIE, HEOOXOAMUMBIE AJIS pELICHUs
3a/1a4, OL[CHUBATh PEATUCTUYHOCTh OJy4YeHHON (PU3MUECKON BEIUYUHBL,
pacrio3HaBaTh NpPOOJIEMbl, KOTOpPbIE MOXXHO PEUIMTh MPH HNOMOIIM (HU3UYECKUX
METOJIOB, B OINMCAHUM MCCIEAOBAaHUS BBIJCIATH IPOBEPIEMOE MPEIINOI0KEHNE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH TMOJIYYEHHBIM pe3ynbTaT, HaXOAWUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBO/BI 10 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPsIEMble MPEANON0XKEHUs, COOMpPaTh YCTaHOBKY U3
IPeJI0KEHHOT0 000PYA0BaHNS, 3alIUChIBaTh XO/1 ONbITa U (POPMYIUPOBATH BHIBOBL;
BBITOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIEPATYpPbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIUCHIBATH
MoKa3aHUsl TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
T€la OT BPEMEHM JIBUKEHUS TeElla, CHIIbI TPEHUS CKOJIBKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeNl ¥ HE3aBUCHUMOCTH CHJIBI TPEHHS OT TUIOIIAJH
COTPUKOCHOBEHHMSI TeJ, CHJIbl YIPYTrOCTH OT YIIMHEHUsS MPYKUHBI, BHITAIKUBAIOLIEH
CWIBI OT OOBEMa MOTrpyKEHHOM 4YacTHM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH TJIaBaHMs TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEeIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHUs, cleaysl MPeIoKEHHOMY IJIaHy, (PMKCUpPOBAaTh pPe3yNIbTaThl MOJIYYEHHOMN
3aBUCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHMIl M TpaduKoB,
JIENIaTh BBIBOJIBI 110 pE3Y/IbTaTaM UCCIIEOBAHMS,



NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUSA, JaBICHUE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEWCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3 QHUIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENys MPEAIOKECHHON
UHCTPYKLIMU: IIPU BBINOJIHEHUH U3MEPEHUN COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHNEM;

yKa3plBaTh MPUHLUIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phluar, NOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapakTepu3oBaTh IPUHUUIBI JAEHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha WX ONMCaHUA (B TOM YMCIE: MOALIMIHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, THMAPABIMYECKHN IIPEecC, MaHOMETpP, BBICOTOMED, IOPIIHEBOM HAcoc,
apeoMeTp), UCHONb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJIEHUM M HEOOXOIUMbIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) HPaKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HHM IS 0OECredeHUs
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsi M COONIOJEHUS HOPM HKOJOTHYECKOTO TIOBEACHUS B
OKpYXKarollen cpene;

OCYILECTBIIAATh OTOOp HMCTOYHUKOB MH(popmanuu B MHTepHETe B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CpaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SIBISETCS] TPOTUBOPEUNBOM
WJTM MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh NIPU BHINOJHEHUH Y4YE€OHBIX 3aJaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATYpPy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOUYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUChMEHHbIE M YCTHbBIE COOOIIEHUsI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NUECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJUYHO AeNaTh
KpaTKue COOOIIEHMsSI O pe3ylbTaTax MPOEKTOB WM YyYeOHBIX MCCIIEIOBaHUM, IPU 3TOM
IPaMOTHO HCHOJb30BAaTh HW3YYCHHBI MOHATUHHBIA ammapar Kypca (pu3MKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUENH;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB M MCCIEAOBAaHUM pacrpenenirts 00sS3aHHOCTH B
IpyIIE B COOTBETCTBUM C ITOCTABJIEHHBIMHU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIINX.

K xonuy oOyuenust B 8 Kiacce mpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

HCIIOJIb30BaTh MOHATHUSA: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHUE AaTOMOB M
MOJIEKYJ, arperaTHbIe COCTOSHHUS BEIIECTBA, KPUCTAIUITMUECKUE U aMOp(HBIE Tena,
HACBHIIIEHHBI M HEHACBIIICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSS
SHEprus, TeIIOBOW JABUTATENb, AJIEMEHTAPHBIA JIEKTPUUECKUHN 3apsii, JICEKTPUUECKOE
MOJI€, MPOBOJHUKUA W AUDIEKTPUKHU, MOCTOSIHHBIM DJIEKTPUYECKHM TOK, MarHUTHOE
10JIE;



pa3inyaTtb ABJICHHUA (TCHHOBOC pacMpCHUC M CKATUC, TCIUIONCPCAadad, TCIIJIOBOC
paBHOBECHE, CMadyMBaHUE, KANWUIPHbIC SBJIECHUS, UCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJIEHHE,  KpUCTauIu3anus  (OTBEepAeBaHME),  KUIEHUE,  Tellonepenada
(TeTIONpPOBOIHOCTh, KOHBEKIIMS, W3JIYYEHHUE), AJIEKTPU3alUs TeJ, B3aUMOJACHCTBUE
3apsiloB, ACUCTBUS JIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOEWCTBUE
MarHuTOB, AEUCTBHE MAarHUTHOTO IOJI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHas
UHAYKLHS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBONMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILIEM MHpE, B
TOM YHCIJIC (1)I/I3I/I‘-IGCKI/IG ABJICHUSA B TIMPUPOJAC: IMOBCPXHOCTHOC HATAKCHHUEC U
KallWIJISIPHBbIE ABJICHUS B IPUPOAE, KPUCTALIBl B npupoze, usznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OSIEKTPUYECTBO JKUBBIX OpPTaHU3MOB,
MarHuTHOE Tosie 3eMud, Jpeld MOIOCOB, pOJIb MAarHUTHOTO MOJS ISl KU3HH Ha
3emiie, MOJIIPHOE CHUSIHME, IIPU 3TOM IE€PEBOAUTH MPAKTUYECKYIO 33]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Ted U (hU3MUYECKHE SIBIECHUS, UCTIONb3Ys (PU3HUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BELIECTBA, yJCHbHAas TEIUIOTa IUIABJICHMSA, YAEIbHAs TEIUIoTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JIeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BIAXXHOCTh BO31yXa, JIEKTPUUYECKHUN
3apsil, CHUJa TOKa, OJIJIEKTPUUYECKOE HAINpPsDKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yIEeIbHOE CONPOTUBIIEHHE BEHIECTBA, padoTa M MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPH
OMMCAaHUN TIPaBUJIBHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/'I CMBICJI HCHOJbB3YEMBIX BCJIWYHH,
0003HaueHMsI M eTUHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh (hOPMYJIbI, CBA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
HN3YUCHHBIX 3aBHUCHMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJINYHH,

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
OCHOBHBIC ITOJIOKCHUSA MOJ'IeKy‘TISIpHO-KI/IHCTI/ILICCKOI\/JI TCOpHUU CTPOCHUA BCIICCTBA,
NPUHIUI  CYMEPIO3UIIMH ToJiel (Ha KadecTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsaa, 3akoH Oma ans ydacTka nemnu, 3akoH Jxoyns—/IeHna, 3akoH coxpaHeHHs
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa W 3alHCHIBaTh €ro
MAaTEMAaTUYCCKOC BBIPAKCHUC,

OO0BSICHATh (hU3MYecKHe MpoLEecChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CI/ITyaI_[I/II\/'I IMPAKTUKOOPUCHTUPOBAHHOI'O XapakTepa: BBISIBJIATDH
NPUYMHHOCIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INIaroB ¢
oropoif Ha 1—2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aayd B 2-3 JeHCTBHA, HUCHOIb3ysd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3aJadd
3alMUCbIBATh KPATKOEC YCJIOBHEC, BBIABIATH HEAOCTATOK NAHHBIX JJIA PCIICHUA 3aaadvu,
BBIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIsl €€ pelIeHus, IPOBOJUTh Pacu&Thl U
CpaBHUBATh MOJIyYEHHOE 3HaUeHHe (PU3NUECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh TNPOOJIEMBbI, KOTOpPBIE MOXXHO pELIMTh MPH MOMOIIM (HU3HYECKHX
METO/IOB,  MCIIONB3Ysl  ONHMCAaHHUE  HCCIEAOBAaHMs,  BBUIENATH  IPOBEpsieMoe
IPENON0XKEHNE, OLICHUBAaTh IPABWIBHOCTh IOpPSJKAa IPOBEAEHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBL;



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Tesl (KalWUISPHbIE SIBIEHMS, 3aBUCHUMOCTb JaBJIEHUs BO3Jyxa OT €ro o0ObéMma,
TEMIIEPATYPbI, CKOPOCTHU IPOLIECCAa OCTHIBAHUS U HarPEBAHUSA NIPU U3JyUYEHUH OT LIBETA
U3Ty4yarouie (MOryomaroneil) MOBEpXHOCTH, CKOPOCTb HCIApPEHHUsT BOJBL  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aMMO/JICHCTBHE 3JIEKTPUUECKUX 3apsJIOB, B3aUMOACHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YaJIU3aIisl MATHUTHBIX IOJICH MOCTOSHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO TOJIS
Ha ITPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENsS
IOCTOSIHHOTO TOKa): (OpMYJIMpPOBATh IPOBEPSIEMbIE MPEINONI0KEHUs, CcOOUpaTh
YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpyHOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GbOopMyIUPOBATH BHIBOJIBI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIIEPAaTyphl, OTHOCUTEIBHON BJIAXKHOCTH BO3/1YXa,
CHJIBI TOKA, HANpPsDKEHUS C HCIIOJIIb30BAHMEM aHAJIOIOBBIX IMPUOOPOB U JIAaTYMKOB
(¢u3NYEeCKUX BEJIMYUH, CPABHUBATh pE3YJIbTaThl HM3MEPEHUN C Y4ETOM 3aJaHHOUN
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JPYrou C
UCIIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIEHHS MPOBOAHUKA OT
€ro JJIMHBI, IUIOLa1 MONEePEYHOro CEYEeHUs U YIEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCJIEJIOBAaHHUE I10CJIEI0OBATEIbHOTO U MAapajuIeIbHOTO COEJUHEHHM MPOBOJHUKOB):
IUIAHUPOBATh HCCIIe0BaHUE, cOOUPATh YCTAHOBKY M BBINOJHATH U3MEpPEHHS, CIleays
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/IbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TPaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (U3UYECKUX BEIMUYUH (yIelbHas TeIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, pa00OTa U MOIUIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOupaThb HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
NPEeI0KEHHON MHCTPYKIMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEeM;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEpPruM, HIIEKTPOOCBETUTENIbHbIE NPUOOPHI, HArpeBaTeIbHbIE SIEKTPONPUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U
He0oOXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHUUYECKHE YCTPOICTBA M H3MEpUTENIbHBIE NPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIN TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBI DJIEKTPUYECKHX IIeTel ¢ MOCIe0BaTENIbHBIM U MapauIeIbHbIM COCTUHEHUEM
HIIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS SJIEMEHTOB IEKTPHUECKUX ETeH;
OPUBOANUTH TpPHUMEPHl (HAXOAWTH MHGOPMAIMIO O MPHUMEPax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW XM3HM s OoOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COONIOACHHS HOPM 3KOJOTHYECKOro TIOBEACHHUS B
OKpYKarolleH Cpee;



® OCYILECTBJIATh IMOHMCK HMHPOpMauuu (U3NYecKoro cojepxkanus B HHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHS JOIMOJHUTEIbHBIX HCTOYHHKOB
BBIJICNIATE MH(POPMALUIO, KOTOpasi SBJISETCS TNPOTUBOPEYMBON HMIM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCHOJB30BATH MPHU BBHITOJHEHUN YYEOHBIX 3a/JlaHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3zoBaHus HHPOpPMAIUH U3
OJHOI 3HAKOBOW CUCTEMBI B JAPYTYIO;

® co3JIaBaTh COOCTBEHHBbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUs, 00001as
UH(GOPMALIMIO U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COACPIKAHMS, B TOM YHCIIE
nyOlIMYHO  IPEICTaBISITH  PE3yiabTaTbl  IMPOEKTHOM WM UCCIIENOBATEIbCKOMN
JESTEIbHOCTH, MPU 3TOM I'PAaMOTHO HCIOJIb30BaTh M3yYEHHBIN MOHATUIHBIN ammapar
Kypca (hU3HKH, COMTPOBOXK/IaTh BBICTYIUICHUE TIPE3CHTALIUEH;

® [pU BBHINOJHEHHH Y4YEOHBIX TPOEKTOB M HCCIEHOBAaHUNA (U3NUYECKUX IPOIECCOB
pacrpenensiTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABIECHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBIIOJHEHHEM IIJJaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBAaTHO
OLICHUBAaThb  COOCTBEHHBIM BKJaX B  JEATEIBHOCTb  TIPYIIbl, BbICTpaUBaTh
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, TPOSBIISiA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koniy oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® CNOJNIB30BAaTh TMOHATHUS: CHUCTeMa OTCcuéra, MaTepuaibHas TOYKa, TPaeKTOpHUs,
OTHOCHUTEIIBHOCTh MEXaHHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M IEpPEerpy3ku, LEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJNO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,
MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HWHOQPa3BYK M  YyJIbTPa3BYK,
AIIEKTPOMAarHUTHBIE BOJIHBI, LIKajga 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30pYKOCTb U
JAIIbHO30PKOCTh, CIIEKTPhl HCIYCKaHWs W TOMJIONIeHMs, anbda, Oera- M ramma-
U3ITy4EHUs], U30TOIIBI, SIACpHAs DHEPIE€THKA,

e pasnuyarh SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPsIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MajIeHHe Tell, pABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aMMOJCHCTBHE TEJ, PEAKTUBHOE JIBUXKCHHUE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJIEHHbIE Koyie0aHUs), PE30HAHC,
BOJIHOBOE JBIDKEHHE, OTpaXX€HHE 3BYKa, MPSMOJIMHEHHOE pPAaCIpOCTpaHEHUE,
OTpaXEHHE U IIPEIOMIIEHUE CBETA, II0JTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
0ermoro cBera B CHEKTP M CIOXKEHHE CIIEKTPaJbHBIX I[BETOB, TUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHUKHOBEHUE JMHEMYATOro CHEKTpa HU3IIy4eHUs)
[0 OINHMCAHUIO WX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OMNBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (pU3MUYECKOE SBICHUE;

® pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolieM Mupe (B
TOM yHclie (U3NYECKHUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIHBBI, ABHKCHHE IJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, LYHAaMH, 7XO, IIBETa Tell,
ONTUYECKHWE SBJIEHUS B  MpHUpPOAE, OHOJOrMYeckoe JeHCTBUE  BUIUMOTO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HW3JIY4YEHUH, €CTeCTBEHHBIN paJu0aKTUBHBIN
($OH, KOCMHMYECKHE JIy4d, pPaTUOAKTUBHOE M3JIydYeHHE MPHUPOIHBIX MHHEPAIOB,
NeiCTBUE palMOaKTUBHBIX M3IYyYEHUI HAa OpraHU3M 4ejoBeKa), MPU 3TOM MEPEBOIUTH



MPaKTUYECKYIO0 3a/adyy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBONCTBA (TMPU3HAKH)
(bu3nUeCKuX SBICHUIA;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKUE SBJICHUS, UCIONb3Ys (PU3HNUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHas CKOpPOCTb Tejla IIPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHHUE, NepeMelleHue, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHUs, CHJa YIPYroCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Tesla, UMIYJbC Tela, UMITYJbC
CHJIBI, MEXaHU4YECKasi padoTa ¥ MOIIHOCTh, MOTEHIUAIBHAS SHEPTUs Teja, MOTHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHAS SHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprus, IOJHAas MEXaHWYecKas SHeprus, Mepuo] W 4YacToTa KoJeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpezbl), IPU ONHCAHWM TMPABHIBHO TPAKTOBATh (PU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTHh (OPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpauKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLMII CYNEPIO3ULUU CHII,
IPUHLIMII OTHOCUTENbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHbl OTPAXEHMsI M MPEIOMJIEHMSI CBETA, 3aKOHbl COXPAHEHHUS 3apsa0BOro H
MaccoBOro 4YHcel TIpu SACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OO0BSICHATh (pr3MYecKHe MpOLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3y4yeHHBIX CBOWCTBa (DU3MYECKHX SBIEHUH, (QU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3aja4uM (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3Ys
3aKOHBI U (OPMYIIBI, CBsI3bIBafOlIUe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIu3a
yCIOBMS 3a/laud 3allChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIINME WIH
M30BITOUYHBIE JIAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOJUMBIE Ui PEIICHUs,
IPOBOAMTH pAacy€Thl U OLEHUBAaTh PEATMCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(bu3nUecKoil BETUUNHBL;

pacno3HaBaTh IpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIUA (PUINYECKUX
METO/OB,  MCIIONB3ys  ONMCAaHHE  WUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsEMOE
IPENIOJIOKEHNE, OLIEHWBATh IMPaBWJIBHOCTh TMOpPsAKAa IPOBEACHUS HCCIEA0BaHUSA,
JIeJIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAEHUHN U OIBITOB;

IIPOBOAMTH OMBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJIICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojiebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJIeOaHUH, MPSIMOJIIMHEHHOE pacpoCTpaHeHue
CBETa, pa3jioO’KeHHE Oelloro cBeTa B CIEKTpP, H3yYEHHE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHs IMpeaMera B coOuparouieil JuH3e,
HaOJIOIeHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB W3IYYEHHUs): CaMOCTOSTEIbHO
coOHMpaTh YCTAaHOBKY M3 N30BITOYHOrO HaOOpa 000PyYA0BaHUS, OMUCHIBATH X0 ONbITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

NPOBOJIUTH TPU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX H3MEPEHUH, ONpenessisi CpeiHee
3HaUYCHHE W3MepsieMoil BeaM4MHBI ((DOKYCHOE pPACCTOSHHE COOMparoniell JIMH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);



IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIUYMH C HCHOJIH30BAHHUEM
OpsIMBIX HU3MEpPEHU (3aBUCHUMOCTh IYTH OT BpPEMEHU IpPU PAaBHOYCKOPEHHOM
JIBIDKEHUM 0€3 HadalbHOM CKOpOCTH, TNepuoja KoJeOaHWd MaTeMaTudecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXKEHMsI CBETa OT yIyla NaJACHUS U
yria npejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pe3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKuX BEIWYMH B BHJE TAOMUIl U rpaduKOB, AeNaTh BBIBOJABI MO PE3ylIbTaTaM
UCCJIEIOBAHMSI;

NPOBOJIUTH KOCBEHHBIC H3MEpEHHUS (PHU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHUE Teja MPU paBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOJHOIO MajeHMS,
KECTKOCTh MPYKUHBI, KOAPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTh, 4YacTOTa M TMepuoja KojeOaHWH MaTeMaTUYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWJIa COOMpAloOmeld JIMH3BI, PaJdOAaKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIOJHSATH
U3MEpPEHHUs, CIeAys MPEeIOKEHHON MHCTPYKLHMH, BBIYUCIATh 3HAYCHUE BEIUYUHBI U
AQHAJIM3UPOBATh IOJYYEHHBIE PE3YIbTaTbl C YYETOM 3aJlaHHOW MOTPEIIHOCTU
U3MEPEHU;

coOnrofaTh TMpaBuja TEXHUKHM 0€30MacHOCTH mpu pabore ¢ gabopaTOpHBIM
000pyI0BaHKEM;

pa3ianyaTh OCHOBHBIC MPU3HAKH H3YYECHHBIX (U3MUYECKUX MOJENeH: MarepuaibHas
TOYKa, a0CONFOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETA, Jyd, TOHKAs JIMH3A,
IUTaHETapHast MOJEJIb aTOMa, HYKJIOHHAsI MOZIe/Ib AaTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OOPO Ha UX OMMUCAHUS (B TOM YHUCIIE: COUAOMETP, TaTUUKU MOJOKEHHUS,
paccTosHUS M YCKOPEHMS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapar, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), wucmonb3ys 3HaHUA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IMPH PEHIeHUH y4eOHO-
NPaKTUYECKUX 3aJ]ay, ONTUYECKHUE CXEMbI I MOCTPOEHUsS] U300paKEHUH B IIOCKOM
3epKaiie U coouparolei JTuH3e;

IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUH B TOBCEJIHEBHOW KM3HM A oOecredeHus
0e30MacHOCTH NpU OOpalleHuH ¢ OpudopaMu M TEXHUYECKHMMHU YCTPOMCTBAMH,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpere;

OCYIIECTBIISAITh MOUCK uHpopManuu Qusndeckoro coaepxxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpeeeHus
JIOCTOBEPHOCTH TIOJYYCHHOW WH(GOpPMAIMM HAa OCHOBE WMEIONIUXCS 3HAHUH |
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUU YUEOHBIX 3a/laHU HAyYHO-TIOMYJSPHYIO JINTEpaTypy
(bu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIAJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(POpPMALUU
U3 HECKOJNBKUX MCTOYHHKOB (PU3MUECKOTO COJACpKaHMs, MyOIMYHO MpPEACTaBIATH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIIEI0BATEIbCKON JESITENBHOCTH, IIPH 3TOM T'PAMOTHO



WCIIOJIh30BaTh M3yYEHHBINH TOHSATHWHBIN amnmapar W3ydaeMmoro paszaena (Qpu3ukua u
COIIPOBOXKIATh BBICTYIUIGHHWE MpPE3CHTAle ¢ Y4€TOM OCOOEHHOCTEeH ayAauTOpUHu
CBEPCTHUKOB.



