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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma no ¢usnke Ha ypOBHE OCHOBHOTO O0IIEr0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHW ¥ TpeOOBaHW K pe3yJabTaTaM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOU
o0Opa3oBaTeNIbHOM TporpaMMel, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéroMm deaeparbHON
paboueii mporpammbl BocimTanus U KoHnenmuu npenogaBanus yaeOHoro npeamera «Duznkay.

Copeprxanue mporpaMMsl 1o (pU3MKe HarpaBiieHO Ha (POPMUPOBAHHUE €CTECTBEHHO HAYIHOM
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 M3Y4YeHUs] (PU3UKU Ha JEATEIbHOCTHOU OcHOBe. B
nporpaMme 1o (PHU3MKE YYUTBHIBAIOTCS BO3MOXXHOCTH YUEOHOTO TpeAMEeTa B pealn3aluu
tpeboBanuit. ®I'OC OOO k mIaHUPYeMbIM JIMYHOCTHBIM U METAIlPEIMETHBIM pe3yJibTaTaM
o0y4eHHs, a TaKKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX y4YeOHBIX IMPEIMETOB Ha
YpPOBHE OCHOBHOTO 00111€T0 00pa30BaHUs.

[Iporpamma mo (u3mKe ycTaHABIMBAeT paclpeieieHne y4eOHOro MaTepuana o ToiaM
oOydenus (1o Kiaccam), NpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSI IPEAMETHOTO COACPKaHUS U YI€TE BO3SPACTHBIX 0COOCHHOCTEH
00yJaronuxcs.

[Iporpamma mo ¢u3mke pazpaboTaHa C METbIO OKa3aHUSI METOAMUYECKON MMOMOIIN YIUTEITIO
B CO3/IaHUM paboueii MporpaMMbl IO Y9eOHOMY TTPEIMETY.

dwusmKa SBISETCS CHCTEMOOOPA3YIOMNM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOIECCOB M SIBJICHHUH, N3y4aeMbIX XUMHEH,
Oouosorueit, actpoHoMuend U Qundeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, NpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOro MeEToja
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 TIaBHBIX 3a/a4d (U3HYECKOro 00pa3oBaHUsI B CTPYKType 0OIIero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TpPAaMOTHOCTHM U HHTepeca K Hayke Yy
00yJaronuxcs.

WN3yuenne ¢usuku Ha 0a30BOM YpOBHE MpPENAINoOJaraeT OBJAJACHHUE CIEAYIOIINMHU
KOMIIETEHTHOCTSIMU, XapaKTepU3yIOUIUMU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

e HAay4YHO OOBSCHSTH SIBJICHMUS,

e OILIGHUBAThH U MIOHUMATh 0COOEHHOCTHU HAYYHOTO MCCIIEIOBAHUS;

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

Henn wm3yueHuss QU3MKU HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OMpECNCHBI B
Konueniun npenogaBanus ydeOHoro npeaMera «Dusuka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHOU pemienneM Koisernn MunncrepctBa npocsemenus Poccuiickoit denepaunn
(mpotoxoun ot 3 nekadbps 2019 r. Ne [TIK4BH).

Hesaun n3yyeHus GpuU3NKH:

e IpHOOpETEeHnEe UHTEpEca U CTPEMIIEHHUS 00yJaromuXcs K HAyYHOMY U3Y4YEHUI0 TPUPOJIbI,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TPEACTABICHUH O HAydyHOM MeTOoAe TO3HaHUS U  (HopMHUpOBaHME
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHME HAyYHOI'O MHPOBO33PEHUS KaK pe3yibTaTa M3y4eHHs OCHOB CTPOEHMS
MaTepuu U (QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKH;

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



e pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccHoHaTBHOM
JeATEIbHOCTH, CBSI3aHHOM C ()M3MKOH, MOATOTOBKA K JalbHEHIIEeMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne STHUX Ieledl mporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIISAYIONINX 3a4a4:

e TMPUOOPETCHHE 3HAHUHN O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,
AIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MPUOOPETCHHE YMEHUH ONUCHIBATh U OOBSICHATH (PU3NYCCKUE SIBJIICHUS C UCIIOJIb30BAHUEM
MOJIYYCHHBIX 3HAHU;

e OCBOGHHE METOJOB pEIICHHS NPOCTEUIINX pPACYETHBIX 3a/Ja4 C HCIOJIb30BAHUEM
(bu3HUYECKUX MOJIeNIeH, TBOPUECCKHUX U MPAKTUKOOPHECHTUPOBAHHBIX 33]1aY;

e Ppa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBJICHUS U BBIMIOIHITH OIBITHI, TJAOOPATOPHBIE
paboThl W DKCIEPUMEHTAIbHBIE HCCIEAOBAHUS C WCIOIB30BAaHUEM HW3MEPHUTEIIBHBIX
11002 (J510):

e OCBOEHHE MPHEMOB pPabOTBI ¢ WHpopManmend (GU3MUECKOTO COJEepKAHUS, BKIIOYAS
MH(OPMAIIHIO O COBPEMEHHBIX IOCTIKEHUSAX (U3UKH, AaHATTU3 U KPUTHICCKOE OIICHUBAHUE
nHpopmanuy;

e 3HAKOMCTBO cO cdepamu mpodhecCHOHATHLHON NeATeTbHOCTH, CBA3aHHBIMU C (PUBHKOU, 1
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUIX (PU3HUSCKON HAYKH.

Ha u3ydenue ¢pusuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO O0IIIETr0 00pa30BaHMs
otBoguTcs 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacos (2 Jaca B
Hezeno), B 9 kimacce — 102 gaca (3 gaca B Hezemio).

[Ipemyaraemerii B mporpamme 1o (pU3MKe nmepedeHb Ja00paTOPHBIX PadOT U OTILITOB HOCUT
pEeKOMEHAATENbHBINA XapaKTep, YYUTEIb JeslaeT BEIOOp MPOBEACHHS 1TAO0OPaTOPHBIX paboT U
OTIBITOB C YYETOM MHIUBUYATbHBIX 0COOEHHOCTEN 00yUYaIoInXcs, CIUCKA IKCIIEPUMEHTATbHBIX
3aJlaHuH, MpelaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pusmke.

COILEP KAHUE OBYUYEHUA
7 KIIACC

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

®usnka — Hayka o npupone. SABiaeHus npupoisl. OuU3nyeckue sBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, 3JIEKTPUYECKNE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usndyeckux BenuyuH. Dusmyeckue TpUOOPHI.
[TorpemHocTh U3MepeHnid. MexayHapoHasi cCUCTeMa €UHMUII.

Kak ¢usmka u apyrue ecrecTBeHHble HayKd H3ydaroT HpuUpony. EcTecTBeHHOHAy4YHBIN
METOJ TMO3HAHUS: HAOIMIOJEHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABIKEHHUE THIIOTES,
OKCIEPUMEHT II0 TPOBEPKE THUMNOTe3, O0O0bsicHeHHe HabmogaeMoro spiaeHus. OmnucaHue
(bu3MYECKUX ABJICHUN C TIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIC, DIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIEC SIBJICHHUS.
2. ®dusuveckne MpuOOPHI U MpOLEAYpa MPSIMBIX M3MEPEHHH aHaJIOrOBBIM M LU(POBBIM
IpuOOpPOM.
Jlabopamopuwvie padbomot u onvimol.

Omnpenenenre 1eHbI JeNeHUs KA H3MEPUTETBHOTO pudopa.
N3mepenune paccTosHUM.

N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeTA.

Ornpeznenenue pa3MepoB MaJbIX TEJ.

el N>



5. HM3mepenne TtemmepaTypsl MOpU TIOMOIIM IKUIAKOCTHOTO TEPMOMETpa U JaTdyMKa
TeMIEepaTyphbl.

6. IlpoBenenue wuccCieIOBaHUS IO NPOBEPKE THUMOTE3bl: JATBHOCTh TOJETA MIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKA.

Pasnean 2. IllepBoHauanbHbIe CBeJleHUsI O CTPOEHNH BellecTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3Mmepbl. ONbITHL, I0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmwxenue uyactuil BemiecTBa. CBsS3b CKOPOCTH JIBMJKEHHS YacTHI[ C TEMIIEPaTypoil.
BbpoynoBckoe mBmwkenue, muddy3us. BzanmMonelicTBHe YacTHIl BEUISCTBA: NPUTSHKCHHE U
OTTaJIKMBAHUE.

ArperaTHble COCTOSIHMS  BEIIECTBA: CTPOCHHE Ta30B, JKUIAKOCTEM W  TBEPABIX
(kpuctayinueckux) Teld. B3auMocCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbix
COCTOSIHUSIX M HMX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. (OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BO/JIBL.

Jemoncmpayuu.

1. HabmroneHnue OpOyHOBCKOTO IBUYKEHUSI.
2. HabGmronenue nuddy3uu.
3. HaOmoneHnue sBneHWA, OOBSICHSIOMUXCS TMPUTSHKCHWEM WM OTTAIKHBAHHEM YaCTHII
BEIECTBA.
Jlabopamopnwie pabomel u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C UCTIONb30BaHUEM doTorpaduii).
2. OnpIThI 110 HAOJIOICHUIO TETUIOBOTO PACHIMPEHHMSI TA30B.
3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoaeicTBHe TeJl.

Mexanndeckoe [BWXEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JABMXKEHHE. (CKOPOCTb.
CpenHsis CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUU. Pacdyér myTu U BpeMeHH JBUKCHHUSL.

SBnenne wHepuuM. 3aKOH HMHEpUUU. B3aumonaeicTBHE Ten Kak MPUYMHA H3MEHEHUS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uMHepTHoctu Tena. [lmotHocTh BemiectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak xapakTepucTHKa B3auMozeWcTBus Ten. Cuiia ynpyroctud U 3akoH ['yka.
W3mepenue cuitbl ¢ MOMOIIBIO TUHAMOMETpa. SIBlIeHUe TATOTEHH U cuila TsbkecTu. Cuna TshkecTu
Ha apyrux mianerax. Bec tena. HeBecoMmocTs. CiioeHHE CHII, HAITPABJICHHBIX MO OJTHOM MPSIMOM.
PaBuonelictByromas cui. Cumna tpeHus. TpeHue CKobKeHus U TpeHue nokosi. TpeHue B mpupoe
U TEXHUKE.

Hemoncmpauyuu.

HaGnroeHne MexaHU4YeCKOToO JABWKEHHSI TEa.

N3mepeHne CKOpOCTH MPSIMOJIMHEHHOTO JIBUKCHHSI.

HaOnroienue siBieHUS] HHEPIIUU.

Habmronenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTl.

CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TEl.

CrnosxeHue cull, HapaBIEeHHBIX 110 OJTHOU MPSIMOH.
Jlabopamopuwvie padbomot u onvimol.

ocurwhE

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHMs (IIApUKa B SKUIAKOCTH, MOJIEIH
AJIEKTPUYECKOTO ABTOMOOUJIS U TaK JlaJee).

2. OmpeneneHue CpeaHEd CKOPOCTH CKOJBKEHHsI Opycka WM IIapUKa MO HaKJIOHHOM
IIJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPJIOTO Tea.



4. OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsHKeHUs (nedopMaiiiu) MPYKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJII TPEHHUS CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIIPUKACAIOIINXCs TOBEPXHOCTEH.

Pasnen 4. laBjienue TBEPABIX TeJl, sKUAKOCTEH M ra3oB.

Hapnenne. CriocoObl yMEHBIICHHS U YBETUUEHUS AaBieHus. [laBienne ra3za. 3aBUCHMOCTb
JaBIICHUs Ta3a oT 00bEéMa, Temreparypsl. [lepenaya qapneHus TBEPABIMU TEIAMU, KUIKOCTIMH U
razamu. 3akoH [lackans. IlHeBMaTMueckue MammMHbBI. 3aBUCHMOCTH JAaBJICHUS >KUIKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmarommecss  cocynsl.  ['mapaBmudeckue
MEXaHHU3MBI.

AtMochepa 3emnu u atMocdepHoe aaBieHue. [IpUUMHBI CylIeCTBOBAHUS BO3MYIIHOM
o6onoukn 3emnu. OnbiT Toppuuennu. M3mepenue armocdepHOro aBiieHUs. 3aBUCHMOCTH
aTMOC(EepHOTO JaBJCHUS OT BBICOTHI HaJa YpoBHeM Mops. [Ipuboper ans wu3MepeHus
aTMOC(hepHOTO J1aBJICHHUS.

JleficTBHE )XUIKOCTU M Ta3a Ha MOTPYXKEHHOE B HUX TeJIO. BrITankuBaromas (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomiaBanue.

Jemoncmpayuu.

3aBUCHMOCTbD JABJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenada naBneHUs KUIKOCTHIO M Ta30M.

Coobmmaronmecs: CoCy/Ibl.

I'mppaBnnuecknii npecc.

[IposiBnenne neiicTBUs aTMOC()EPHOTO JaBICHUS.

3aBUCHUMOCTh BBITAIKHBAIOUICH CHIIBI OT 00bEMA MOrpyKEHHOM YacTH Teja U MIOTHOCTU

KUIKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJTbI BECY BHITCCHEHHOM KUIKOCTH.

8. VYcnoBue miuaBaHus Tel: IIaBaHKE WM MOTPYKEHHE TE B 3aBUCUMOCTH OT COOTHOIIICHHUS
IJIOTHOCTEH Teja U )KUIAKOCTH.

Jlabopamopnuwie pabomel u onvimel.

ogagkrwnE

~

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpYKEHHOW B JKUIKOCTb
4acTH TeJa.
Omnpenenenre BBITAIKUBAIOLIEH CUJIBI, IEHCTBYIOLIEH HA TEIIO, IOIPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B MJKOCTH,
OT Macchl Tena.

4. OnpITbl, NTEMOHCTPUPYIOLIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CHIIBL, JACHCTBYIOIIEH Ha
TEJIO B JKMJKOCTH, OT 00bEMa MOTrpyKEHHON B JKUAKOCTh YaCTU Tejla U OT IUIOTHOCTH
KUIKOCTH.

5. KoHncTtpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOJKH U OIpeAeieHue eé
IPy30M0bEMHOCTH.

Pa3gen 5. PaboTa m MOIHOCTB. JHeEprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocTble MeXaHU3MBI: pbluar, 0JI0K, HaKJIOHHAas MI0CKOCThb. [IpaBuio paBHOBecHs pblyara.
[IpumeHeHune mpaBuiia paBHOBECUS pblyara K Osoky. «3ojotoe mpaBmwiio» MmexaHuku. KIIJI
MPOCTBIX MeXaHU3MOB. [IpocTbie MeXaHM3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaiienne oHOTo
BH/JIa MEXaHUYECKOW SHEPTUM B IpYrOi. 3aKOH COXPAHEHHUS SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

N

1. TIpumepbl MPOCTHIX MEXaHU3MOB.
Jlabopamopusie padbomot u onvimol.



1. Omnpenenenne pabOThl CHJIBI TPEHUS TMPH PABHOMEPHOM JBIKEHUHM Tela IO
TOPU30HTAIBHOM IIOBEPXHOCTH.

HccnenoBanue ycioBuid paBHOBECHSI pblyara.

N3mepenue KIIJ] HaKIIOHHOM IIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPrUu.

w N

8 KVIACC

Paznen 6. TenioBbie siBiIeHHS.

OcCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH CTPOCHHS BeliecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKY1. OMbIThI, MOATBEPKIAIOIINE OCHOBHBIC MOJIOXKEHUS MOJICKYIISPHO -
KUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, KUIAKOTO M ra3000pa3HOTO COCTOSIHUY BemiecTBa. Kpucrammudyeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KUJIKOCTEH 1 TBEPABIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KMHETHYEeCKOW Teopun. (CMauymBaHME€ W KalnWUIIpHBIE sIBJICHHUS. TerioBoe
pacIIupeHue u cxxartue.

Temmneparypa. CBsA3b TeMIeEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBIDKCHMSI YacTHII.
Buyrpennsis sueprusi. CriocoObl ”3BMEHEHUSI BHYTPEHHEH SHEPTUM: TETUIONEepeaada U COBEpIICHNE
paboTel. Bunel Temonepenauu: TEMIOMPOBOIHOCTb, KOHBEKITHS, U3JIYUCHHE.

KonnuecTBo TeruoTel. YaenbHas TEMIOEMKOCTh BemecTBa. 1emIooOMEeH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnmaBieHue m OTBepJ/ieBaHHE KPHUCTATUTMUECKHX
BEIIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHjaeHcamnws. Mcmapenue.
Kunenue. YnenbHas TteroTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIEHHUS OT
aTMOC(hepHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMJI0Ta CrOPaHUsL.

[Tpunnumer pabotel TemmoBbix aAurareneid KIIJ[ temmoBoro nsurarens. TermmoBbie
JIBUTATEIN U 3alllUTa OKPYXKAIOUIeH cpepl.

3aKOH COXpaHEHUS U MPEBPALICHHSI SHEPTUU B TEIUIOBBIX MPOIIECCaX.

Jemoncmpavyuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKCHUS.

Ha6mronenue auddysun.

HaGimoieHne SBJICHUH CMaYyMBaHUS M KAIMJUTSIPHBIX SIBJICHHM.
Habimo1eHne TemioBoro paciuimpeHus Tell.

W3MmeHeHHe naBiieHHs ra3a Mpyu U3MEHEHUH 00bEMa M HarpeBaHUU WITH OXJIAXKICHHUH.
[IpaBuna u3MepeHHs TEMIIEPATYypPHI.

Buiel Terionepenaym.

OxJaxIcHue IPH COBEPIICHUH PabOTHI.

HarpeBanue mipu coBepiiicHUH paOOThI BHEITHUMH CHIIAMH.

10 CpaBHeHHE TEINIOEMKOCTEH Pa3InYHBIX BEIICCTR.

11. HaOnroneHue KUIEeHUs.

12. HabmroieHue mocTosSHCTBA TEMIIEPATyphl MPU TUTaBICHUH.

13. Moienu TEIIOBLIX ABUTATENEH.

Jlabopamopusie padomot u onvimel.

CoNo~LWNE

OnbIT IO OOHAPYXKEHUIO JIEUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKECHUS.

OnbITH IO BBIPAIIUBAHUIO KPUCTAJUIOB MOBAPEHHON COJIM MIIM caxapa.

OnbITh IO HAOIOIEHHUIO TEIUIOBOTO PaCUIMPEHHs T'a30B, )KUKOCTEH U TBEPBIX TEIL.
Omnpenenenue 1aBiaeHus BO3ayXa B OalIOHE IIITPHLIA.

OnbITH, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh JIABJIECHHUS BO3JyXa OT ero ooOnéma u
HarpeBaHMs WK OXJIAXKJICHHS.

aorwnE



6. IlpoBepka TrUNOTE3bl JIMHEHHOW 3aBHCHUMOCTH JUJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPHUECKOH TPyOKE OT TeMIIepaTyphI.

7. HabnroneHne W3MEHEHUs BHYTPCHHEW JHEPrUU Tela B pe3yibTaTe TEIUIoNepeaadd H
paboThI BHEIITHUX CHIL.

8. HccnenoBaHue sBICHUS TEIIOOOMEHA MTPU CMEUITMBAHUH XOJIOTHOW M TOPSYCH BOIBI.

9. Ompenenenue KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOH MPH TEIIOOOMEHE C HArpEThIM
METAJUTMYECKUM HTUITMHAPOM.

10. Onpenenenne yaenpHOU TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mnpoiiecca UCHapeHusl.

12. Onpenenenne OTHOCUTENBFHON BIIAXKHOCTH BO3/yXa.

13. Onpenenenne yaenbHON TEIIOTHI TUTABICHUS JIbJIA.

Paznen 7. DiiekTpuyeckne i MATHUTHBbIE SIBJICHHS.

Dnektpuzalus Ten. [[Ba poaa anekTpudeckux 3apsaoB. BzaumoelicTBue 3apsiykKeHHBIX TEI.
3akon KyrnoHa (3aBUCUMOCTB CHIIBI B3aUMO/JICHCTBUS 3apSOKEHHBIX TEJT OT BEJTMYUHBI 3aps/iOB U
PACCTOSTHUS MEXKTy TEIaMu).

Onektpuyeckoe mosie. Hanpsoxk€HHOCTH anekTpruyeckoro mojst. [lpuHmun cyneprno3uiuu
ANIEKTPUYECKHX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkrpuyecknx 3apsaoB. DJIEMEHTapHBIM 3JeKTpuyecknil 3apsa. CtpoeHue
atoMa. [IpOBOJTHUKY W TUANEKTPUKHU. 3aKOH COXPAHEHUSI JIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCIOBHUSL CYIIECTBOBAHMS DJIEKTPUYECKOro Toka. MCcTouHMKH
MOCTOSTHHOTO TOKa. JIEMCTBHUSI AJIEKTPUYECKOTO0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHHUTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U ra3zax.

Onektpuyeckas 1ienb. Cuia Toka. OekTpudeckoe HampspkeHue. CompoTHUBIEHHE
MPOBOJIHUKA. YJIEIbHOE CONpPOTHUBJIEHHME BemiecTBa. 3akoH Oma I y4yacTKa IEMH.
[TocnenoBarenbHOE M NApAIIEIBHOE COEUHEHUE IPOBOJHUKOB.

PaboTa 1 MOTITHOCTB ANIEKTpHUECKOTo ToKa. 3akoH Jkoyms—JIeHa. DnekTpuyeckue 1end u
MOTPeOUTENN dNIEKTPUUECKO sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrositHHble MarHuThl. B3aumonelicTBHE NOCTOSHHBIX MArHUTOB. MaruuTHoe IoJe.
MaruauTHO€ 1oJie 3eMJIM U €r0 3HaYeHue JUIs KU3HU Ha 3emiie. OnbIT OpcTena. MarHuTHoe mnose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 37eKTpOMaruiuToB B TeXHUKE. JleiicTBHEe MarHUTHOTO MOJIs
Ha IPOBOJHHUK C TOKOM. OJIEKTPOJBUIATENb IIOCTOSHHOIO TOKa. lMcrmosb3oBaHue
AJIEKTPOJIBUTaTeNEel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apajgesa. SIBieHwe ANeKTpoMarHUTHOM — wHAykuuu. IlpaBuio  Jlenua.
OnektporeHepatop. CrocoObl TOMYyYEHHUS JIIEKTPUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DnekTpusanus Teil.

JIBa pojia ANEeKTPUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DNeKTpocTaTUYeCKas UHIYKIUA.

3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKH U TUDTIEKTPUKH.

MogenupoBaHHUE CUIIOBBIX JJUHUM JJIEKTPUUECKOTO TOJIS.
HcTouHMKH IOCTOSSHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

0. DnexTpuuecKuil TOK B )KHIKOCTH.

1. T'a30BbIi1 pa3ps.

12. 3mepenue CUIIbl TOKa aMIIEPMETPOM.

13. U3mepenue 2MeKTPHUeCKOro HAPSKEHUST BOIBTMETPOM.
14. PeocTaT 1 Mara3uH COMPOTUBIICHHIA.

15. B3aumoielicTBHE OCTOSTHHBIX MarHUTOB.

RBPRoOoo~N~LNE



16. MoaenupoBaHre HEBO3MOKHOCTH Pa3JICJICHUS TOJIFOCOB MarHUTa.
17. MonenupoBaHue MarHUTHBIX M0JIEH MOCTOSIHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MaruutHoe 1oJie ToKa. DJIeKTPOMarHur.
20. JleiicTBME MarHUTHOTO MOJISt HA TPOBOIHHUK C TOKOM.
21. DnexTpoABUraTeNh MOCTOSHHOTO TOKA.
22. UccrnienoBanue sIBICHUS SJIEKTPOMArHUTHON HHTYKIINH.
23. OnbiTer Dapaes.
24. 3aBUCHMOCTD HANpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCJIOBHA €r0 BOSHUKHOBEHUSI.
25. DrekTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopusie padbomot u onvimel.

OnBITHI 0 HAOTIOACHUIO JICKTPHU3AINY Tl HHIYKITUEH U PU COTPUKOCHOBEHUH.

UccnenoBanue ASMCTBUS AIEKTPUUECKOTO TIOJIS Ha MPOBOAHUKHU U JUDJICKTPUKH.

COopxka u mpoBepka pabOThI AMEKTPUIECKOH e MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u peryimpoBaHue HAMPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYILETO Yepe3 Pe3UcTop, OT CONMPOTUBICHUS

pe3ucTopa U HANPSHKEHUS Ha PE3UCTOPE.

7. OmBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD JIEKTPUIECKOTO CONTPOTUBIICHHS IPOBOTHUKA
OT €ro0 JUTMHBI, TUIOIIA/IA MTOTIEPEYHOTO CEYCHUS U MaTepHaa.

8. TlpoBepka mpaBwiIa CIIOKCHUS HANPSHKCHWH TPH MTOCIECIOBATSIIEHOM COCTUHEHUH JBYX
PE3UCTOPOB.

9. TIlpoBepka nmpaBuia Ijsl CHIIbI TOKa MPU NapauIeTbHOM COEIMHEHUHU PE3UCTOPOB.

10. OnpeneneHue pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. Omnpenenenrie MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIErO 4epe3 JaMIIO4Ky, OT HalpsDKeHUs Ha
HEH.

13. Onpenenenue KI1J] narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS MMOCTOSIHHBIX MAarHUTOB.

15. V3y4yeHre MarHuTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB MPHU UX 00BEAUHEHUHU U pa3felIeHUH.

16. UccnenoBanue neiCTBUS IIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHUS KATYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKA M HaIlPaBJICHUS TOKA B KaTYIIIKE.

18. N3yueHnue neiicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue padoThl 3JEKTPOABUTATEIS.

20. Uzmepenune KI1J] anekTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITEl 1O MCCIEOBAHUIO SIBICHUS SJIEKTPOMATHUTHOM WHIYKLHU: HCCIEI0OBAaHUE

W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.

ogakrwnE

9 KJIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmxkeHHe. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTH
MEXaHWYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsAMosMHENHOe JBMKeHHe. HepaBHomepHoe
psMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MTHOBEHHAs CKOpPOCTb Tela IpU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE mpsiMmoninHeitHOe aBmkeHne. CBoOoaHoe nageHue. OnbIThI
lanunes.

PaBHOMepHOe /BMXKEHME MO OKpYyXHOCTH. Ilepuon u wacrora oOpamenus. Jluneiinas u
YI10Bast CKOPOCTH. LIEeHTpOCTPEMUTEIIBHOE YCKOPEHHUE.

IIepsbiit 3axkoH Hprorona. Bropoi 3akon Herorona. Tperuit 3axon Herorona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TPEHUS CKOJIbKEHHUS, CUJIa TPEHUS TTOKOS,
Jpyrue BUbl TPEHMUSL.

Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpEHHE CBOOOJIHOTO TaJCHHS.
JBuxenue mianet Bokpyr Counua. [lepBas kocMudeckasi ckopocTb. HeBECOMOCTB U eperpy3KH.

PaBHOBecue marepuanbHO# TOUukH. AOGCOMIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOIO Tena
C 3aKpEIUIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. 3menenue ummynbca. Mmmnynbe cuibl. 3aKOH COXpaHEHHUsS HMITYJbCa.
PeaktuBHOE NBHKEHUE.

Mexanndeckass pabota WU MOIIHOCTh. Pabota cui TshkecTH, ynpyroctd, TpeHus. CBs3b
SHepruu U pabotel. [loTeHnuanpHas 3Heprus Tena, MOJHATOrO HaJa IMOBEPXHOCTHIO 3EMIIU.
[ToreHnmanpHas 3Heprus ckarod npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaOmomeHne MEeXaHU9IeCKOTO JIBIKEHUS TeJla OTHOCHTENFHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHHE ITyTeH U TPACKTOPUI IBHKEHUS OJTHOTO U TOTO XK€ TeJIa OTHOCHTEIHLHO Pa3HbBIX
TEJI OTCUETA.

3. H3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JTBUYKCHHS.

5. HaOnronenue nBukeHHs Teja Mo OKPYKHOCTH.

6. HaOmromeHne MeXaHWYECKUX SBJICHUH, NMPOUCXOJAIIMX B cHcTeMe oTcuéra «Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBH)KCHHN OTHOCHUTEIILHO KaOWHEeTa (PU3HUKH.

7. 3aBHCHMOCTH YCKOPEHUS TeJIa OT MACChl TeJIa U JCHCTBYIOIICH Ha HETO CHITHI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEI.

9. V3meHneHue Beca Tena MpU YCKOPEHHOM JIBUKEHUMU.

10. Tlepenavya ummysabca MpU B3aUMOJACHCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaneHne UMITYJIbCa MPU HEYIIPYTOM B3aMMOICHCTBHH.

13. CoxpaneHnne UMITyJIbCca MPU a0COTIOTHO YIIPYTrOM B3aHMOICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaneHnue MexaHU4ECKOW SHEPTUU MpU CBOOOIHOM Ma/ICHUU.

16. CoxpaneHnue MexaHU4ECKOW SHEPTUU MPU JABMKEHUU Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuwie pabomel u onvimel.

©oo~No

KoHcTpynpoBaHue TpakTa JijIsl pa3roHa v JAIbHEHIIIEr0 PABHOMEPHOTO JBMXKEHHUS IIIAPHKA
VT TEJICHKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXEHHS Opycka WIM JBHXKEHUS IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.

Onpenenenue YCKOpPEHHs Tella MPH PaBHOYCKOPEHHOM JIBXKEHHH TIO0 HAKJIOHHOU
TUIOCKOCTH.

HccnenoBanue 3aBHCUMOCTH IyTH OT BPEMEHHU MPH PABHOYCKOPEHHOM JIBIKECHHH 0€3
HaYallbHOM CKOPOCTH.

[IpoBepka rUmoTE3bI: €CIIK MPU PABHOYCKOPEHHOM JBMKEHHUU 0€3 HavyaabHOU CKOPOCTH
MYTU OTHOCSITCS KaK psiJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCMIMOCTH CUITBI TPEHUS CKOJIBKEHUSI OT CHITBI HOPMaJIbHOTO J1aBIICHUSI.
Omnpenenenue kodhGuUIUEeHTa TPEHUS CKOJIBKEHHUSL.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHHUH Tella IO
TOPU30HTAILHON MOBEPXHOCTH.

. OnpeneHeHI/Ie pa6OTBI CHJIbI YIIPYTrOCTHU IIpU noabEMe Ipy3a € HCIIOJIB30BAaHHUEM

HCIMOABUKHOTI'O U ITIOABHIKHOI'O OJIOKOB.



11. V3yueHue 3aKk0Ha COXPAHEHUS SHEPTHUHU.

Paznen 9. Mexanuveckne KoJieOaHus U BOJIHBI.

KonebarenpHoe apmwxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEpPHOJ, 4YacToTa,
aMIMTyna. MareMatud4eckuil M NpPYKMHHBIM MaATHUKU. IIpeBpamieHue »sHeprum Inpu
K0J1e0aTeIbHOM JIBUKCHUH.

3aryxatomme Kosiebanus. BeiHyxaeHHble kojeOanus. Pezonanc. MexaHHMYecKre BOJIHBI.
CpoiicTBa MexaHuueckux BoJIH. [IpomonbpHbIe U TIoIepeyHbie BOIHBI. J[JInHA BOJHBI M CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4YecKure BOJIHbI B TBEPJIOM TeJIEe, CECMUYECKUE BOJIHBI.

3Byk. 'pOoMKOCTB 3ByKa ¥ BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk u yIbTpas3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSKECTH U CUIIBI YIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
Habmtoienue BbIHYX/IEHHBIX KOJIE0aHUI U pe30HaHca.
Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmroienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYyCTHYECKHI pE30HAHC.
Jlabopamopnwie pabomel u onvimel.

oakwnE

1. Ompenenenue 9acTOTHI U Meproa KoJeOaHW MaTeMaTUYECKOTO MasiTHUKA.
Omnpenenenre 4aCTOTHI U IEPHOJIa KOJICOAHUH MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHne 3aBUCHMOCTH TIepHOIa KOJIeOAHUH MOABEIIEHHOTO K HUTH I'Py3a OT JITTHHBI

N

HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHOJa KojeOaHUI MPYKMHHOTO MAasTHHKA OT MacChl
rpysa.

5. IlpoBepka He3aBHCUMOCTH Nepuoja KoyuebaHui rpy3a, MOBEIHIEHHOTO K HUTH, OT MaccChl
rpysa.

6. OmnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD MEepHoJa KoseOaHUil Mpy>KUHHOTO MasiTHUKA
OT Macchl I'py3a U XKECTKOCTH MPYKUHBI.
7. VI3amepeHue yckopeHUsi CBOOOHOTO Ma/ICHUS.
Pa3znen 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEKTPOMarHUTHOE II0JIe. DJEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JE€KTPOMArHUTHBIX
BOJIH. IlIkana 351eKTpOMarHuTHBIX BOJIH. Vcronb30BaHne 3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBS3U.
DnekTpoMarHuTHas nmpupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpauyuu.

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoaHOBBIC CBOICTBA CBETA.
Jlabopamopnuie pabomel u onvimel.

1. W3ydeHue CBONCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIILI0 MOOMIBHOTO TenedoHa.

Pazngen 11. CBeToBble sIBJI€HUS.

JlyueBas mopenb cera. Mcrounuku cBeta. lIpsmoiimHeliHOE pacnpoCTpaHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HHUs CBETA.

[Ipenomiienne cBeta. 3akoH npenomiieHus: ceeta. [loaHOe BHyTpeHHEE OTpaK€HUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon nyuedt B ymu3e. Onrudeckas cucrteMa (oToamnmapara, MUKPOCKONa |
Teneckona. ['ma3 kak ontuueckas cucteMa. bim3opykocTs U 1abHO30PKOCTb.

Paznoxxenue Genoro ceera B criekTp. OnbiTel HetoToHa. Cl0KEeHHE CTIEKTPATbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.



[IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[omy4yenne n300pa’keHM B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBOI.

Xox mydeil B coOuparoieil JInH3e.

Xo0J JIydel B paccenBarolel JIMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.

. Ilpunuun peictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTA.
10. Mogens riasa.

11. PazyioxeHme OEIIoTO CBETA B CIICKTD.

12. Tlonydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopubvie padbomot u onvimel.

©CooNOA WM P

1. HccnemoBaHue 3aBUCUMOCTH yIJIa OTPAKEHUSI CBETOBOTO JIyda OT YIjia TaJICHHs.

2. VI3yueHue XapaKTEPUCTUK N300pKEHUS MPEIMETA B ITIOCKOM 3epKajle.

3. MHccrenoBanue 3aBHCHMOCTH YIjla MPEJIOMJICHHS CBETOBOTO Jyda OT yrijia MajeHHus Ha
TPaHUIIE «BO3IyX—CTEKIIO.

4. TlonydyeHue U300paKEHUI C TOMOIIBIO COOMPAFOIIICH JTUH3HI.

5. Omnpenenenre (GOKYCHOTO PACCTOSIHHUS U ONTHYECKOW CHITBI COOMPAIOIIEH JTMH3EI.

6. OTMBITHI IO PA3JIOKEHUIO OCIIOTO CBETA B CIIEKTP.

7. OnbITl MO BOCHPUATHUIO IIBETa NPEIMETOB IPH HUX HAONIONEHUU 4Yepe3 I[BETOBbHIE

(GUIBTPBIL.

Pa3pnen 12. KBanToBble siBJIeHUS.

OmnbiTer Pesepdopna u mnaneTapHas monaens atoma. Moaenb aroma bopa. Mcnyckanue u
MOrJIOIIeHUE cBeTa aToMOM. KBaHThI. JIMHEeHYaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- u Tamma-u3nydeHus. CTpOe€HHE aTOMHOTO sjpa.
Hyknonnass Monens aromuHoro snapa. M3otombel. PamnoaktuBHBIE mpeBpamienus. llepuon
roJypacrajaa aTOMHBIX siIep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO U MACCOBOTO YHCEN. DHEPIHs CBS3H
aToMHBIX sifiep. CBsi3b MacChl M DHEPTUU. Peakinu cuHTe3a U JieneHus saep. VIcTouHuKY SHeprun
CouHiia 1 3BE31.

SAnepuas sHepreruka. JIeMCTBUS paMOaKTUBHBIX U3JIYYCHUH HA )KUBBIC OPTaHU3MBbI.

Jemoncmpayuu.

CrieKTpbl H3JIy4CHHUS U TIOTJIOMICHHSI.

CrieKTpbl pa3jInyHbIX Fa30B.

CniexTp BoOpOIa.

HabGnronenue TpekoB B kamepe Buibcona.

Pabora cuérunka HOHH3UPYIOUINX U3ITYICHUH.

Perucrpanus u3nydeHus IPUPOTHBIX MUHEPAIOB U IPOYKTOB.
Jlabopamopusie pabomot u onvimol.

oo E

1. HaOmo/ieHue CIUTOMIHBIX U JMHEWYAThIX CIIEKTPOB U3ITy4YEHHUS.

2. HccrnenoBaHue TPEKOB: HM3MEPEHHE SHEPrUM YACTULBI 1O TOPMO3HOMY IyTH (IO
¢dororpadusm).

3. H3mepeHue paguoakTUBHOTO (GOHA.

IToBTOpPHTENBLHO-00001IAKOIINI MOLYIb.

[ToBTOpUTENBEHO-00001IIAIONINI MOTY b IPEIHA3HAYEH JIJIsl CUCTEMATU3aIUHN U 00001eHHS
MIPEIMETHOTO COJIEP>KAHUS U OTIBITA JEATEIbHOCTH, TPUOOPETEHHOTO MPH U3YUYEHUH BCETO Kypca
¢u3uKHU, a Takke A TOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY SK3aMEeHY MO (HU3UKE IS
oOyyaromuxcs, BBIOPaBIINX 3TOT y4eOHBIN MpeMeT.



HpI/I HU3YUYCHUU JAHHOTO MOAYJIA pCAIU3YIOTCA U CUCTCMATU3HUPYIOTCA BUbI ACATCIIbHOCTH,
Ha OCHOBC KOTOPBIX oOecrieynuBaeTcs JOCTWIKCHUC TMPCAMCTHBIX W MCTAIIPCAMCTHBIX
IUTAHUPYEMBIX pPe3ylbTaToB OOy4YeHus, (OPMHUPYETCS eCTECTBEHHOHAy4YHAas TPAMOTHOCTD:
OCBOCHHC HAYUYHBIX METOAOB UCCIICAO0OBAHUA SIBJICHUM IprUpoaAbl U TCXHUKHU, OBJIAACHUC YMCHUAMUA
00BACHATH (1)I/ISI/I‘I€CKI/IG SABJICHUSA, IIPUMCHSAA ITOJTYYCHHBIC 3HAHWA, pCUIATh 3aJa4u, B TOM YHCJIC
KauCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[IpyHIHMNIMAIBHO NEATEIBHOCTHBIN XapakTep JaHHOTO Pas3zelia peain3yercs 3a CYET TOro,
qTo 06yqa1011meca BBIIIOJIHAIOT 3aaHusd, B KOTOPhIX UM IIPCAJIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUH PaclO3HABATh U HAYYHO OOBSCHATH (PH3MUCCKUE SBICHUS
B OKPYKAIOIIEW NPUPOJE U IOBCEIHEBHON KU3HM;

HCII0JIb30BATh HAYYHBIC MCETO/IbI HMCCICIOBAHUA (bI/ISI/I‘-IeCKI/IX ﬂBJICHPIfI, B TOM YHCIJIC JIA
MPOBEPKU TUIIOTE3 U MOJTYUCHUS TCOPECTUUCCKUX BbIBO/IOB,
OOBSICHSTH HAayY4YHBIC OCHOBBI HauOoJjiee BaKHBIX )IOCTI/I)KGHI/II\/'I COBPEMECHHBIX TGXHOHOFHﬁ,
HaIlpuMep, MPakKTUYICCKOro MCIOJIb30BaHUA Pa3JIMYHbIX KCTOYHUKOB SHCPIrun Ha OCHOBE 3aKOHA
MMpeBpalCHus 1 COXpPaHCHH BCCX U3BCCTHBIX BUJIOB SOHCPIHH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS TTPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OGPA30OBAHMUSA

N3ydenue Gpusuky Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHuUs HAIIPABJIEHO Ha IOCTUKEHUE
JIMYHOCTHBIX, METAIPCAMETHBIX U IPCIMCTHBIX 06p330BaTeJ'IBHI)IX PE3YIBTATOB.

B pesynpraTe u3ydeHus (UMK HA YpPOBHE OCHOBHOTO o0OIEro oOpa3oBaHUS Yy
obyuarorierocs OynyT chOpMUPOBAHBI CIEAYIONTNE TUIHOCTHBIE PE3YyIbTaThl B YaCTH:

e 1) maTpMoTHM4eCKOro BOCIIUTAHUS:

e —IPOSIBJICHHE HHTEpeca K UCTOPUHM M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOMN
(bu3UYeCKO HAYKH;

e —IIEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e —TOTOBHOCTb K aKTUBHOMY Y4YacTHIO B OOCYXIEHMHM OOIIECTBEHHO 3HAYUMBIX U
ATHUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (DU3HKH;

e —OCO3HaHHE BAKHOCTH MOPAIBHO-ITHUYECKUX MPUHIUIIOB B ICATEIHHOCTH YUEHOTO;

e 3)3CTeTH4eCKOro BOCIIMTAHUA:

e —BOCIIPHUATHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO MTOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHUSA:

e —OCO3HaHHE IIEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BaKHEHIIIEH COCTABIISIONICH KYIbTYPbI;

e —pa3BUTHE HAYYHOU JIOO03HATEIHHOCTH, UHTEPECA K UCCIIEIOBATENLCKOM AeATEIbHOCTH;

e 5) popmMupoBaHusi KyJbTYPbI 310POBbs H IMOIUOHAIBHOIO 0J1ar OOy YH:

e —OCO3HaHHE IEHHOCTH 0e30MacHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJOTHMYECKOM
MHpE, BaXHOCTU MpaBWJI 0O€30IacHOrO TMOBEACHHUS Ha TPaHCIOPTE, Ha J0porax, C
ANEKTPUYECKUM H TETIJIOBBIM 000PYIOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

e —chopMHPOBAHHOCTH HaBbIKa pedICKCHH, TPU3HAHNE CBOETO MpaBa Ha OLIUOKY U TaKOTO
K€ MpaBa y Jpyroro 4eloBeKa;

e 6) TPYI0BOr0 BOCIIUTAHHA:

e —aKTHUBHOE YJYacTHe B PEIICHUH MPAKTHUYECKUX 3a/1a4 (B paMKaX CeMbH, 00pa30BaTeIbHOM
OpraHM3aly, TOpoJa, Kpas) TEXHOJOTHYECKOH M COLMaIbHOW HAampaBIeHHOCTH,
TpeOYIOIMMX B TOM YUCIIE U GU3NIECKUX 3HAHUN;

e —HHTEpPEC K MPaKTUIECKOMY H3y4eHUIO TIpodeccuil, CBI3aHHBIX C (PU3UKOIA;

e 7) 3K0JI0rM4eCKOro BOCIIMTAHUSA:



e —OpHEHTAlMs HAa TMpPUMEHEHHE (PU3MYECKMX 3HAHWM JUIS peIIeHHus 3a7a4 B OOJIACTH
OKpYKaloILEel Cpebl, IJIAHUPOBAHUS MOCTYIIKOB U OLEHKH UX BO3MOKHBIX MOCJIEICTBUN
JUISl OKPYKAKOLEH CpeJibl;

e —O0CO3HAHME TI00ATHFHOTO XapaKTepa HIKOJIOTUUECKUX MTPOOIJIEM U ITyTeH UX peleHHs;

e 8) ajanTanyu K U3MEHSIIOIIMMCS YCJIOBHAM CONUAILHOI U MPUPOIHOI CPebI:

e —TOTPeOHOCTH BO B3aWMOJCHCTBHU TIPU BBIIIOJTHEHUU WCCICIOBAHUNA M MPOEKTOB
(bu3n4IecKoi HAIIPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHHSIM JPYTHUX;
e —IIOBBIIICHHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€PE3 IPAKTUYECKYIO ACATEIBHOCTD;

e —TOTPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWI, B TOM uuciie (OPMYIUPOBATH HJIEH,
MIOHSATHS, TUTIOTE3bI O (PU3HUECKUX 00BEKTAaX U SBICHUSIX;

e —oOcCO3HaHHe JIePUIUTOB COOCTBEHHBIX 3HAHNN U KOMIIETEHTHOCTEN B 001acTH (PU3HKHY;
e —IUIAaHMPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUK;
e —CTpPEMJIEHHME aHAIM3UPOBATh M BBISBIATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA U

9KOHOMHWKH, B TOM YHCJIEC C UCTIOJIb30BaHNEM (DU3MUCCKUX 3HAHHMIA,
e —OIlCHKAa CBOMX JICHCTBUU C Y4E€TOM BIMSHHS Ha OKPYKAIOIIYIO CPEAy, BO3MOXKHBIX
TJI00ATBHBIX TTOCIEACTBHIA.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpraTe ocCBOeHHs TmporpaMMbl TIO (HU3MKE HaA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromierocs OyayT chOpMHPOBAHBI MeTANpPeIMeTHbIe Pe3yJbTaThl,
BKIIFOHAIOIMIUE TMO3HABATCIIBHBIC YHHUBCPCAJIBHEBIC yqe6HHe Hel\/’ICTBI/Iﬂ, KOMMYHUKAaTHUBHBIC
YHHUBEpCcaJbHbIe yueOHbIE IEUCTBUS, PETYISITUBHbBIC YHUBEPCaIbHbIE yUEOHbIE T1EHCTBUS.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS
Bba3oBrble Jornueckue qecTBUsA:

e  BBIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBIICHUI);

e  YCTaHABJIMBAThH CYIIECCTBCHHBIN MPU3HAK KIACCH(PHUKAIINN, OCHOBAHHUS JUIsI 0000IICHHS |
CpaBHEHWSI,

e BBIBJISTH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B pacCMaTpUBAEMbIX (aKTax, JaHHBIX H
HAOJTIOICHUSX, OTHOCSIITUXCS K (PU3UYCCKUM SIBJIICHHSIM,

e BBIBJIATH TNPUYUHHO-CIICJACTBEHHBIC CBSI3M TpPHU HM3YyYCHUU (DHU3HUCCKUX SIBICHUH U
MPOIECCOB, JeNaTh BBIBOJBI C HCIIOJB30BAHHEM JICAYKTHBHBIX ¥ WHIYKTHBHBIX
YMO3aKITFOUCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PH3UYECKUX BEITHUYHH,

e CaMOCTOSITENILHO BBIOMpPATH CIOCOO pemieHus yueOHol ¢u3nueckoil 3aaauu (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB pELICHHs, BbIOOp HauboJiee MOIXOAANICTO C  YU4ETOM
CaMOCTOSITEIIBHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBble ucciaenoBaTebcKHe IeliCTBHUS:

e  HCHOJB30BaTh BONPOCHI KAK UCCIIEAOBATEILCKUN HHCTPYMEHT MO3HAHHUS;

e IIPOBOJUTH IO CAMOCTOSTEJIBHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (PU3HUECKUIl
HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHNE (PU3MUECKOTO SBICHUS;

e OIICHMBATh HAa NPUMEHHMOCTb M JIOCTOBEPHOCTh HMH(OpPMAIIMIO, MOJYYEHHYIO B XOJ€
HCCIIEIOBAHUS WIN DKCIIEPUMEHTA;

e CaMOCTOSATEIBHO (OPMYINPOBATH OOOOIIEHNUS U BBIBOBI MO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, OIIbITA, HCCIIC0OBAHMS;

e IIPOrHO3MPOBATh BO3MOXKHOE JalibHEiIIee pa3BUTHE (U3MUECKUX IMPOLECCOB, a TaKXKe
BBIIBUTaTh MPEIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX M KOHTEKCTAX.

Padora ¢ undopmanueii:

e IPHUMEHATh DPA3JIUYHBIE METOJIbl, MHCTPYMEHTbl M 3alpoChl NpU MOUCKE U OoTOOpe
nHGOpMAIIUK WK TaHHBIX C YIETOM IPeUI0KEHHONW yueOHOM (hru3nyeckoi 3a1auu;



aHaJM3UPOBATh, CHCTEMATH3MPOBATH M HHTEPIPETUPOBATH HH(DOPMAIMIO Pa3IMYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;
CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMAJbHYIO (OpPMY NpeACTaBiIeHUs HHGPOPMAIMH U
WUTIOCTPUPOBATh peIlaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpadukoif 1 ©X KOMOMHAIHSIMH.

KOMMyHI/IKaTHBHI)Ie YHuBEpCaJdbHbIC yqeﬁnble JelCcTBHUA:

B X0JI¢ 0OCYXKJICHHS YIeOHOT0 MaTepuala, pe3yabTaToB Ja00paTOPHBIX padOT ¥ IPOSKTOB
3aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYX/TaeMOM TeMBI U BBICKA3bIBATh UCH, HAIlCJICHHbIC
Ha pelIeHue 3a/1a41 U MoAJepKaHne OJaroenaTelbHOCTH OOIIeHHS;

COTOCTABJIATh CBOM CYXKJICHUS C CYXKICHHSIMH JPYTUX YYaCTHUKOB JIMAJIOTa,
oOHapyXUBaTh pa3IMuNe U CXOJICTBO MO3HIINH;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMMCHbMEHHBIX TEKCTaX;

MyOMMYHO  TMPEJACTaBIATH  PE3yIbTaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIBITA
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TPOCKTA);

MMOHUMATh U UCTIOJIH30BaTh MPEHMYIIECTBA KOMaHAHOW Y WHIUBUAYAIBHONW pabOThl TpH
pElIeHUH KOHKPETHON (pr3HuecKoil mpoOiIemsl;

MPUHUMATh IEJIM COBMECTHOW JEATeIbHOCTH, OPraHW30BBIBATH JCHCTBHS TI0 e€
JOCTIDKEHUIO: PaCIpPEeNeNaTh POJId, OOCYXJaTh MPOILECCHl M PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH

BBITIOJTHATh CBOKO YacTh pPa0OTHI, JOCTHTas KAaueCTBEHHOTO pe3yJbTara IO CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C JPYTUMHU WICHAMHU KOMAH/IbI,

OIICHUBATh Ka4eCTBO CBOETO BKJIAaJa B OOIIHMIA MPOJYKT MO KPUTEPHSIM, CAMOCTOSTEITHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS
Camoopranuszanms:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YY€OHBIX CHTYAILUSX, TPEOYIOMUX ISl PEIICHUS
(hbM3UYECKUX 3HAHU;

OPUEHTUPOBAThCSI B PA3IMUYHBIX MOAXOJAaX TPUHATHS pelIeHUH (MHAWBUIAYaIbHOE,
MIPUHATUE PEIICHUS B TPYIIIE, IPUHITHAE PEIICHUH TPYIIION ),

CaMOCTOSITEJIEHO COCTaBJISITh AaJTOPUTM pEIICHUS (U3UYECKON 3amaud WM IJIaHa
UCCIICIOBaHUSI C YYETOM UMCIONIUXCS PECYypCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHUIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aI€KBATHYIO OLICHKY CUTYallUH U MpeJylaraTh MjaH e€ U3MEHEeHMS,;

OOBSICHATh MPUUYUHBI JOCTHXKEHUS (HEIOCTH)KEHUS) Pe3yJabTaTOB JESITEIbHOCTH, aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3UYECKOTO
HCCIIEIOBAaHUS WM ITPOEKTA) Ha OCHOBE HOBBIX 00CTOATENbCTB, U3MEHHUBILIUXCS CUTYaIUH,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTb ce0sl HA MECTO JPYroro 4eloBeKa B X0JI€ CIOpa UJIH AUCKYCCUU Ha HAYYHYIO TEMY,
MIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HABAaTh CBOE MpaBO Ha OMMOKY MNpH pelleHud (GU3MYecKux 3anad Wid B
YTBEPXKACHUAX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBoO IPYroro.

HNPEAMETHBIE PE3YJIBTATbBI



K koHIy oOy4yenus B 7 Kjacce peMETHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMHUPOBAHHOCTD y OOyHAIOIIUXCA YMEHUI:

e HCHONB30BaTh TOHATHS: (u3MYeckue ¥ XUMHUYECKHE SBJICHHUS, HAOIIO/EeHUE,
OKCIEPUMEHT, MOJIENb, T'HUIOTE3a, CIUHHUIBI (U3NYECKUX BEIMYHMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHUSI BemiecTBa (TBEPIOE, KUIKOE, Tra3000pa3HOE), MEXaHWYECKOe
NBUKEHHE  (paBHOMEpPHOE,  HEPAaBHOMEPHOE,  NPSIMOJMHEMHOE),  TpaeKTOpHs,
paBHOJEHCTBYIOIAsl cwia, jaedopmanus (ymnpyras, IJIacTHYECKasi), HEBECOMOCTb,
COOOMIAFOIINECS COCY/IBI;

e paznuyarh sBicHUS (AUQQy3us, TEMIOBOE IBIKEHHUE YACTHUI[ BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JABWKEHUE, HHEPLUs, B3aUMOJICHCTBUE TEJ, PAaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpallleHUs, Nlepeada JaBiIeHNs TBEPABIMU TellaMH,
KUAKOCTAMU U Tra3aMu, arMoc(depHOoe JaBlIeHHE, IUIaBaHWE TeJ, MPEBPALICHUS
MEXaHUYECKOW IHEPTUHU) MO OMUCAHUIO X XapAaKTEPHBIX CBOMCTB M Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PU3NYECKOE SBIICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YYEHHBIX QU3HUUECKUX SIBJICHUHN B OKPYXKAIOIIEM MUPE, B TOM
yucie GU3NIECKHe sIBJICHUS B PUPO/IE: TPUMEPHI ABMIKEHHUS C PA3JIMYHBIMU CKOPOCTIMH
B JKUBOHW M HEXKXWBOUM MPUPOJIE, NEHCTBUE CHIIBI TPEHHUS B NIPHPOJIC U TEXHUKE, BIUSHUC
aTMOC(epHOro AaBJIEHUS HA KUBOM OpraHu3M, IUIaBaHUE PbIO, pplyaru B Telle YeI0BEeKa,
MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3ajjauyy B Yy4eOHYIO, BBIAEIATH CYILECTBEHHBIE
CBOMCTBa (MIpU3HAKN) PUZNYECKUX SBIICHUM;

e OMNUCHIBaTh M3YYEHHbIE CBOWCTBA Tell M (PU3MYECKHE SBICHUS, UCIOJIBb3YS (U3NYECKUE
BETMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJla TSKECTH, BEC Tella, CUJia TPEHUs, JaBieHue (TBEPAOTro
TeNa, JKUIKOCTHU, ra3a), BITAJIKUBAIOLIAs CUJIa, MEXaHW4YecKkasi paboTa, MOLHOCTb, IJIEUO
CHWJIBbI, MOMEHT CHJIbI, KOO(UIIUEHT MOJE3HOTO EHCTBUS MEXaHU3MOB, KUHETHYECKas U
MOTEHIMATIbHAS AHEPrusi), MPU OMHCAHWUU MPABWILHO TPAKTOBATH (PU3MUYECKHUI CMBICIHT
HCIOJIb3YEMbIX BEJIMYUH, X 0003HAUYEHHUS U €AUHUIBI (PU3NUECKUX BEIINYMH, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIIME TAHHYIO (U3WYECKYIO BEIMYMHY C APYTUMHU BEJIMYMHAMH,
CTPOUTH rpapUKu U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

e  XapakTepu30BaTh CBOICTBa Tej, (PU3UUYECKUE SIBJICHUS U MPOIECCHI, UCIIOIB3Ys MpaBUIa
CIIOKEHHUS CU (BJOJbL OJHOU MpsMoi), 3akoH I'yka, 3akon [lackans, 3akoH Apxumerna,
MIPaBUJIO PaBHOBeCHs pbruara (0J10Ka), «30J10TO€ MIPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKON »HEpPruM, MpPU ITOM J[aBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA H
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

e OOBIACHATH (U3MUYECKUE SBICHUS, IPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyalluil PAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUUYUHHO-CIEACTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMYECKUX HIaroB C OMOpoil Ha 1-2 HM3y4EHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

e pemarbh pacy€THbIE 3a7adu B 1—2 JEWCTBUS, HUCIHOJB3Yys 3aKOHBI U  (POPMYIHI,
CBsI3BIBANOIIME (PH3UYECKIE BEIMUMHBI: HA OCHOBE aHANIM3a YCIOBUS 3aJaud 3alHChIBATh
KpaTKO€ YCIOBHUE, MOJCTaBIATh (DU3MUYECKHE BEIUYUHBI B (DOPMYIBI U TMPOBOJIUTH
pacuéThl, HAXOIUTH CIIPABOYHBIE TaHHBIE, HEOOXOUMBIE ISl pEIICHUS 3a/1a4, OICHUBATh
PEATUCTUYHOCTh IONYYCHHOU (DPU3HUECKON BEIUYHHBL;

e pacmo3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIN PU3NIECKIX METOJIOB, B
OTIMICAHUU MCCTIEIOBAHUS BBIJEISATH IPOBEPsEMOE MPEANOI0KeHue (TUIIOTe3y), pa3nuyaTh
Y MHTEPIPETUPOBATH TOTYUCHHBIH pe3ylbTaT, HAXOIUTh OMIMOKH B XOJI€ OIBITA, JAeTaTh
BBIBOJIBI TIO €r0 Pe3yIbTaTaM;

e TMPOBOJIUTH OMBITHI MO HAOTIOACHUIO (PU3UUECKUX SIBICHUHN WK (PU3NIECKUX CBOMCTB TEI:
(hopMynHupoBaTh MPOBEPsieMbIE MTPEAIOJIOKEHUSI, COOUPATh YCTAHOBKY M3 MPEATI0KEHHOTO
000pyIOBaHus, 3aMUCBIBATH X0 OMBITA U (POPMYIHUPOBATH BHIBOJIBI;



BBITIOJTHATE MPSMbIE M3MEPEHHS PACCTOSIHHSA, BPEMEHHM, MAcChl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl C HCIOJIb30BAHUEM AHAJOTOBBIX W HU(POBBIX MPHOOPOB, 3aMUCHIBATH
MoKa3aHusl MPUOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOTPENTHOCTH U3MEPEHUH;
MIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTU OJHON (PU3MUYECKOW BEIMYMHBI OT JIPYrou ¢
HCII0JIb30BAHUEM IPSIMBIX MU3MEPEHHMH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JBHXKYIIETOCS
Tela OT BPEMEHU JBM)KEHMSI Te€la, CUJIbl TPEHUs CKOJBKEHHS OT Beca Tela, KayecTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCUMOCTH CWIbI TPEHHS OT IUIONIAJN
COIPUKOCHOBEHHUS TEJI, CUJIbI YIIPYTOCTH OT YIUTMHEHUS IPY>KUHBI, BHITAJIKUBAIOIIEH CUIIBI
oT 00béMa MOTPYKEHHOHN YacTH Tea U OT IUIOTHOCTH KXHUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeJa, OT TIyOMHBI, HA KOTOPYIO MOIPYKEHO TEJNO, YCIOBHM IJIaBaHUS Tel,
YCIIOBHM paBHOBECHs pblyara U OJOKOB), y4acTBOBAaTh B IUIAHUPOBAHUU Y4e€OHOTO
HCCIIEI0OBaHUs, COOUpATh YCTAHOBKY UM BBINIOJHATH U3MEPEHUS, CIeAYs MPEAI0KEHHOMY
IJ1aHy, (PUKCUPOBATH PE3Y/IbTATHI TOJIYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUMH B BUJIE
MIPEI0KEHHBIX Ta0NIMIl U TpaUKOB, JeaTh BBIBOJBI [0 pe3yJbTaTaM HCCIEA0BaHMUS;
MIPOBOJUTh KOCBEHHbIE M3MEPEHUsI (PU3NYECKUX BEIMYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPIOTO Tejla, CHJIa TPEHHUSI CKOJBbKEHMs, JIaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHJIa, AEUCTBYIOIIAsl HA MOTPYKEHHOE B KUAKOCTb T€JN0, KOAPPUIIUEHT
MIOJIE3HOTO JIEHCTBUS MPOCTBIX MEXaHU3MOB), Ceays MPEIJI0KEHHON MHCTPYKLIUU: MPU
BBITIOJTHEHUH HW3MEPEHH CcOOMpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIUHCISATH
3HAQYCHUE NCKOMOM BEIUUHMHEL,

coOnroAaTh TpaBWia TEXHUKH Oe30mMacHOCTHM npu  pabotre ¢ 1abopaTOPHBIM
000pyTI0BaHHEM;

yYKa3bIBaTh MIPUHITUIIBI JICHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOILAoIIUecs: COCYAbl, 0apOMeTp, pblyar, MOABMKHBIN U HETOABM)KHBIN
0J1I0K, HAKJIOHHAS IIJIOCKOCTE;

XapaKTepU30BaTh MPHUHLIHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOICTB
C ONMOpOM Ha WX OmucaHus (B TOM 4YHUCIE: MOAIIUIHUKH, YCTPONCTBO BOJOIPOBOJA,
TUAPABIMYECKUNA TpPEecc, MAaHOMETp, BBICOTOMEp, TOPIIHEBOM HAcCOC, apeoMeTp),
WCIIOJIb3YSl 3HAHUSA O CBOMCTBAX (U3UYECKUX SBJICHUNH U HEoOXoaumble (U3NYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJUTE MpUMEpPHl  (HAXOAWTh HMHPOPMAIMIO O MpUMepax) MPAKTUYECKOTO
WCIIOJIb30BaHUs (PU3UYECKHX 3HAHMM B TIOBCEJHEBHOM JKM3HHM JJs 00ecredeHus
0e30MacHOCTH TMpH OOpalleHUud C NpudopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXPaHEHHUS 37I0POBbsI U COOIIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEJACHHS B OKpYKaroIen
cpene;

OCYILIECTBIISITh OTOOp HCTOYHUKOB HH(popmanuu B VHTEepHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCSA 3HAHUN U MYyTEM CpaBHEHUS
Pa3IUYHBIX HCTOYHUKOB BBLACTATH MHPOPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUUBOM
WJIM MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BAaTh MPU BBIMOJHEHUU YYEOHBIX 3a/laHUil HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
(bU3MYECKOTO COJIepKaHusl, CIIPABOYHbIE MaTepUallbl, pECypchl ceTH VIHTEepHET, BIajeTh
npuéMamMu KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpazoBaHus HH(GOPMAIIMK U3 OTHOM 3HAKOBOI
CHUCTEMBI B APYIYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE 2—3
WMCTOYHUKOB MH(pOpMaluu (PU3MUECKOTO COJIEpKaHUs, B TOM YHUCIE MyOJIUYHO JeaTh
KpaTKue COOOIIEeHUsI 0 pe3yabTaTaxX MPOEKTOB WM Y4EOHBIX UCCIEIOBAHHM, MPU ITOM
IPaMOTHO HUCIIOJIb30BATh U3YUECHHBIN MOHATHIHBIN anmapaT Kypca (pu3uKu, COmpoBOKIATh
BBICTYIJIEHUE MPE3CHTAIUEH;

MIPU BBIMIOJTHEHUH Y4e€OHBIX MPOEKTOB M HMCCIEAOBAHUN pacTpeeisiTh O0sI3aHHOCTU B
TPYIIIie B COOTBETCTBUM C MOCTaBJICHHBIMH 3aJauaMu, CJICTUTH 32 BHITIOJHEHUEM ILJIaHa
JNEUCTBUM, aJleKBaTHO OIICHMBATh COOCTBEHHBI BKIAJ B JEATEIBHOCTH TPYIIIHI,
BBICTPAaNBaTh KOMMYHUKATUBHOE B3aHMMOJICHCTBHE, YIUTHIBAas MHEHHE OKPYKAOITUX.



K xoHniy oOyueHust B 8 KJiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHEI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUH:

° HCII0JIB30BAaTh IOHATHA: MAacCCa W PAasSMEPbI MOJICKYJI, TCIJIOBOC IABHMXXCHUC aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHHS BEIECTBA, KPUCTAUIMYECKUe M amopdHbie Tena,
HACBIICHHBIM ¥ HEHACBILIEHHBIM Iap, BJIAXXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPECHHSS
SHEprus, TEIUIOBOW JBUIATEIIb, SJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsiji, SJIEKTPUUYECKOE
I10JIC, ITPOBOJHUKHN U JUIJICKTPHUKHU, MOCTOSIHHBIN E)JIGKTpI/I‘-IeCKI/II\/JI TOK, MaroHuTHOC€ II0JIC,

e pa3nmuyarh sBJICHUSA (TEIUIOBOE pACHIMPEHHE U CXKaThe, TeIvlonepeaaya, TEeIuioBOe
PaBHOBCCHE, CMAaYMBAHUEC, KAITUWJIAPHBIC ABJICHUA, HCIIAPCHUEC, KOHACHCAL Vs, IIJIABJICHUC,
KpuCTaJTM3als  (OTBEp/AEBaHME), KHUIICHHWE, Terionepenada (TeruIonpOBOIHOCTD,
KOHBEKIIHMS, W3Ty4eHUE), OHJICKTpU3alUs TeJ, B3aUMOJICUCTBUE 3aps/OB, JCUCTBUS
EKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE MAarHUTOB, JEHCTBUE
MargavTHOI'O ITOJIA Ha NPOBOAHHUK C TOKOM, DJICKTPOMArHUTHAA I/IH}IYKIII/IH) 10 OITMCAHUIO
MX XapaKTePHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOe
SIBJICHUE;

e  pacmo3HaBaTh MIPOSBIEHUE N3YYEHHBIX (PU3NUECKUX SBJICHUIN B OKPYXKAIOIIEM MUPE, B TOM
qUCIIC CbI/ISI/I'—IeCKI/Ie SABJICHUA B MPUPOAC: MOBCPXHOCTHOC HATAKCHHUE U KallUWJIAPHBIC
SIBIICHHS B TIPUPOJE, KPUCTAIUIBI B IpHUpoJe, n3mydeHne CoHIIa, 3aMep3aHie BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHETa, DJICKTPUYECKUE SBIICHUS B
aTMocdepe, AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE Iojie 3emild, Jpend
MIOJIFOCOB, POJIb MAarHUTHOTO TIOJISI ISl JKU3HU Ha 3emiie, TOJSIPHOE CHSHUE, MPU 3TOM
MEPEeBOANTH TMPAKTUYECKYIO 3a7ady B YUeOHYIO, BBIIENATH CYIICCTBEHHBIC CBOICTBa
(mpu3Haku) pU3NUECKUX SBICHUN;

e ONNCHIBAaTh MU3yYCHHBIC CBOWCTBA TEN W (PU3MUCCKUE SBICHHS, HCIOJB3Ys (HU3NIECKHE
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPIHs, KOJHYECTBO TEIUIOTHI, YAEIbHas
TEINIOEMKOCTh ~ BEIIECTBA, yJACNbHAas TEIUIOTa IUIABJICHMS, YACIbHAs  TEIUIOTa
napooOpa3oBaHus, yIelbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIIMEHT II0JIE3HOTO
JICWCTBUSL TEIUIOBOM MAIMHBI, OTHOCHTEIbHAs BIAXKHOCTh BO3AyXa, 3JICKTPUYCCKUUN
3apsiji, CHJa TOKA, AJIEKTPUUYECKOE HAIPSDKEHUE, COMPOTHBIICHHE TIPOBOTHHUKA, YICIHHOES
COIIPOTHUBJICHUE BEIIECTBA, pab0Ta M MOIIHOCThH AJIEKTPUYECKOTO TOKA), TIPU OTHUCAHUH
MPAaBUIBHO TPAKTOBaTh (PM3UYECKUN CMBICT HCIIOJIB3YEMbIX BEIHYWH, 0003HAYCHHS H
CIUHUIBl  (PU3MYECKMX BEJIMYUH, HAXOAUTHh (OPMYJbI, CBS3BIBAIONIME JIAHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTMMH BEJIHMYMHAMH, CTPOHUTH TpadUKd HU3YyYCHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;

e  XapaKTepU30BaTh CBOICTBA Tel, (PU3HUECKHE SIBJICHUS M MTPOIECCHI, UCTIOJIb3YsI OCHOBHBIC
MOJIOKEHHSI  MOJICKYJIIPHO-KMHETHYECKOW TEOPUM CTPOCHHsSI BEIIECTBA, PUHIIHII
CYIEPIO3UIINH MOl (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa
JUTsL ydacTKa 1enu, 3akoH Jxoyns—JIeHna, 3aKk0H COXpaHeHHUsI SHEPTHH, TIPU 3TOM JIaBaTh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTEMAaTHUECKOE BBIPAKEHUE;

e OOBIACHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEM, B TOM YHCIIE U B KOHTEKCTE CUTYaIuit
MIPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh NPUYUHHOCIEICTBEHHBIC CBSI3H,
CTpOUTH 00BsCHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOPoi Ha 1—2 W3Yy4YEeHHBIX CBOMCTBA
(bu3nUecKuX ABICHUHN, (PU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEI;

e pemarh pacy€THbIE 3a7a4dl B 2-3 JEUCTBHUS, HCIHOJB3Yys 3aKOHBI U  (POPMYIHI,
CBSI3BIBANOINNE (PH3UYECKUE BEJIMYMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 33Ja4d 3aIUCHIBAThH
KpaTKO€ YCIIOBUE, BBISBIATH HEAOCTATOK JAHHBIX JIJISl PEIICHUS 3314, BRIOMPATh 3aKOHBI
u QGopmyibl, HEOOXOAWMBIE ISl €€ peIlIeHUs, MPOBOIUTH pPAcu€Thl M CPABHHUBATH
MOJTy4€HHOE 3HA4YeHUEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAaHHBIMU;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIH (HU3HUYECKUX METOJIOB,
HCMOJIb3ysl ONHCAaHUE MCCIEAOBAHUS, BBIACIATh IPOBEPSIEMOE  IPEIAINOTI0KEHUE,
OIIEHUBATD MMPABUWJILHOCTH MOPSJIKA POBEACHUS UCCIICI0BAHMS, I€TIaTh BEIBOIbI;
MIPOBOJIUTH OMBITHI TI0 HAOIIOICHUIO (PU3UYECKUX SBICHUHN WM (PU3UUIECKUX CBOMCTB TEI
(KanWUISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS BO3/IyXa OT ero 00béMa, TeMIepaTypsl,
CKOpPOCTH TpOLIECCa OCTHIBAaHUS W HATPEBAHUS MPU U3JIYYEHHUH OT LBETA W3JIydarolleu
(Tormomaroieit) MoOBEpXHOCTH, CKOPOCTh UCIIAPEHUs BOJIBI OT TEMIIEPATyPhl )KUJIKOCTU U
wIonaaM €€ NOBEPXHOCTH, JJIEKTpU3alUUs TeJl W B3aUMOJECHCTBUE DJIECKTPUYECKUX
3aps/i0B, B3aMMOJICHCTBUE TOCTOSIHHBIX MAarHUTOB, BU3YyalIM3alllusi MarHUTHBIX IOJIEH
MOCTOSTHHBIX MAarHUTOB, JIEHCTBUS MAarHUTHOTO TIOJI HA TIPOBOJHUK C TOKOM, CBOMCTBA
JIEKTPOMArHUTa, CBOMCTBA AIJIGKTPOJBHTATENISI IOCTOSIHHOTO TOKa): (HOPMYJIUPOBATH
MPOBEPSIEMBIE TIPEITOJIOKEHUS, COOUPATh YCTAHOBKY U3 TIPEITI0KEHHOTO 000Py/I0BaHUS,
OTIMCBIBATh XOJI OTbITa U (JOPMYJIUPOBATH BHIBO/IBI,

BBITIOJTHAT TPSMbIE M3MEPEHUsI TEMIIEPATypbl, OTHOCHUTEIHHOM BIIAXXHOCTH BO3/yXa,
CWJIBl TOKa, HAMNPSDKEHUs] C HCIOJIb30BAaHWEM aHAJOTOBBIX MNPHUOOPOB M JATUYMKOB
(U3UYECKUX BEIWYWH, CPAaBHUBATh PE3YJbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTHh KCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DM3MYECKON BEIUYHHBI OT APYrod ¢
WCTIOJIb30BAHUEM MPSIMBIX U3MEPEHHM (3aBUCUMOCTh COTTPOTHUBIICHUSI TIPOBOHUKA OT €0
JUIMHBI, TUIOIIAIM TOMEPEYHOr0 CEYEHUs W YNIEJIbHOTO COMPOTHUBIICHUS BEIIECTBA
MPOBOJIHHUKA, CUJIBI TOKA, WAYIIETO Yepe3 MPOBOJHHK, OT HAIMPSIKEHUS HA MPOBOIHUKE,
WCCTe0OBaHUE TIOCIIENIOBATEILHOTO W TapaJIEIbHOTO COCIMHEHHH TPOBOJIHUKOB):
MJIAHUPOBATh HMCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY W BBIMOJHATH W3MEPEHHS, CIEIys
MPEVIOKEHHOMY TUIaHY, (PUKCHPOBATh PE3yNbTaThl TMOJYYCHHOW 3aBHCHUMOCTH B BHJIC
Tabnuil ¥ rpaduKOB, JIeTaTh BRIBOJIBI IO pe3y/IbTaTaM UCCIICI0OBAHMS;

MPOBOJIUTh KOCBEHHBIC HW3MEPEHUsI (DU3WYECKUX BENIMYMH (yACNIbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTHBIICHHWE TPOBOJHUKA, pabOTa W MOIIMHOCTH JJIEKTPUUECKOTO TOKA):
IJIAHUPOBATh  HM3MEPEHHUs, COOMpaTh JKCIMEPUMEHTAIbHYI) YCTAHOBKY, CIEmys
MPEI0KEHHON MHCTPYKIIMH, U BBIYUCIISATh 3HAYEHNUE BEITUYMHBI;

coOmoaTh TpaBWa TEXHUKH OE30MacHOCTH mpu paboTe ¢ Ja00paTOPHBIM
000pyI0BaHHUEM;

XapaKTEPHU30BaTh MPUHIIMIIBI JCHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB
C OIMMOPO¥ Ha KX OMKCAHUS (B TOM YHCIIE: CUCTEMA OTOIUICHHS IOMOB, TUTPOMET), TTapoBast
TypOuHa, aMIiepmeTp, BOJIETMETD, CUETUYUK AIEKTPUUYECKOM SHEPruu,
ANIEKTPOOCBETUTEIIbHBIE TIPUOOPBI, HArpeBaTEbHBIC AJIEKTPONPUOOPHI  (MPUMEPHI),
JJIEKTPUUECKUE TPEAOXPAHUTENU, HJICKTPOMArHUT, SJIEKTPOJBUTATEIb TMOCTOSIHHOTO
TOKa), UCTIOJIb3Ys 3HAHUS O CBOIMCTBAX (PU3MUECKUX SBIICHUIN U HEOOX0IMMbIe (PU3UUECKUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M U3MEPUTENBHBIE IPUOOPHI IO CXeMaM
U CXEeMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHUs, »OJEKTPOCKON, pEOCTaT), COCTABIATH CXEMBbI
ANEKTPUYECKUX 1IENEH € MOCIEA0BATENbHBIM U MMAPAILIEIbHBIM COEIMHEHUEM AIIEMEHTOB,
paznuyas ycnoBHbIE 0003HAYSHHSI SJIEMEHTOB AIIEKTPUUECKHX IIeTIei;

MPUBOJUTE TMPUMEpPHl  (HAXOAWTh HMHPOPMAIMIO O MpUMepax) MNPAKTUYECKOTO
WCIOJIb30BaHUsl (PU3UYECKHX 3HAHWM B TIOBCEJHEBHON JKH3HU M OOecCreYeHHs
0€30MacHOCTH TMpH OOpalleHud C NpudopaMH U TEXHUYECKHMMH YCTPOICTBaMH,
COXPaHEHUS 37I0POBbsI M COONIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpYKaroIen
cpene;

OCYILIECTBIISATh MOUCK MH(popManuu (Hu3nuecKoro coaepxanus B MIHTepHETe, HA OCHOBE
MMEIOMINXCA 3HAHUM M TYyTEM CpaBHEHUsl JIOTOJHUTEIbHBIX HMCTOYHUKOB BBIJIEIATH
nH(OPMAIINIO, KOTOpas IBISETCS MPOTUBOPEUNBON HITH MOXKET ObITh HEJIOCTOBEPHOM;



e HCHOJBH30BAaTh NPHU BBHINOJHEHUH Y4E€OHBIX 33JaHUN HAYYHO-TOMYJSIPHYIO JHTEPATypy
(U3NIECKOTO COJepIKaHus, CIIPABOYHBIE MaTepUallbl, pecypchl cetu VHTepHeT, BiIajaeTh
npuéMaMu KOHCTIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUU U3 0THON 3HAKOBOM
CUCTEMBI B JAPYIYIO;

e CO37aBaTh COOCTBEHHBIE MHCBMEHHBIE M KpaTKHE YCTHbIE COOOmIeHus, 0000rmas
MHPOPMAIMIO M3 HECKOJBKHX HCTOYHUKOB (PH3MUECKOTO COACPIKAHUS, B TOM YHCIE
MyOJIMYHO TPEICTABIIATE PE3YIBTATHI IPOSKTHOMN MM MCCIIEIOBATEIBCKON I TETLHOCTH,
IIPY 3TOM I'PaMOTHO MCIIOJIb30BAaTh M3YyYEHHBIN MOHATUHHBINA ammapar Kypca (U3HKH,
COIIPOBOXKIATh BBICTYIUICHUE NPE3EHTALMEH;

e TIpU BBHIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIECIOBAaHUN (PU3MUECKUX MPOLIECCOB
pacrpenenats 00sS3aHHOCTH B TPYIIE B COOTBETCTBHH C TOCTABICHHBIMH 3a/la4aMH,
CJIEIUTH 32 BBINOJHEHUEM IUUIaHa JIEUCTBUM U KOPPEKTUPOBATH €r0, aIEKBaTHO OLICHUBATh
COOCTBEHHBIM BKJIaJ B JESATENBHOCTb TIPYIIbI, BBICTPaUBaTh KOMMYHHKaTHBHOE
B3aUMO/IEHCTBUE, MPOSIBIISISI TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koniy oOydyeHus B 9 kJjacce mpeMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHM:

e WCIOJB30BaTh TMOHATHS: CHCTEMa OTCYETa, MarTepuajgbHas TOYKA, TPACKTOPHS,
OTHOCHTEIILHOCTh MEXaHWYECKOTO IBWXKEHUA, naedopmarus (ympyras, IIacTHYECKas),
TpEeHUE, IEHTPOCTPEMUTETHLHOE YCKOPEHNE, HEBECOMOCTh M TIEPETPY3KHU, IIEHTP TSHKECTH,
abCOIOTHO TBEPJOE TENI0, IEHTP TSHKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUUYECKUE
KoJieOaHus U BOJHBI, 3BYK, HH(Pa3BYK U YIbTPA3BYK, 3JI€KTPOMATrHUTHBIE BOJIHBI, IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aTbHO30PKOCTb, CIIEKTPbI UCITYCKaHUs
U moryouieHus, ajabda, 0eTa- U raMMa-u3TydyeHus, U30TOIbI, SiJepHasi YHEPreTHUKA;

e pasznuyarh SBJICHUS (PAaBHOMEpPHOE M HEPaBHOMEPHOE MPSIMOJUHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MPAMOJMHENHHOE NBHKEHHE, CBOOOJHOE MaJeHUE Tell, PAaBHOMEPHOE
JIBUKEHHE N0 OKPY>KHOCTH, B3aUMO/ICIICTBHUE TEJI, pEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE
JBUKEHHE (3aTyXalollle U BHIHYXJICHHbIE KOJIOaHUs), PE30HAHC, BOJHOBOE JIBUYKEHUE,
OTpaX€HHE 3BYKa, MPSAMOJIMHEHHOE pacpoCTpaHeHHe, OTPAKEHHE U MPEIOMIICHHUE CBETA,
MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jiokKeHHe Oeoro CBeTa B CIEKTP U CIOKEHHUE
CHEKTPaJbHBIX  IIBETOB, JHUCIEPCHs  CBETa, €CTECTBEHHas  PaJUOaKTUBHOCTD,
BO3HMKHOBEHHE JMHEHYaTOro CIEKTpa HU3Iy4YeHUs) MO OIMUCAHHIO HMX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOLIUX JJaHHOE (PU3UUEcKOe SBICHHUE,

e pacmo3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUU B OKpYXaroliem Mupe (B
TOM 4yuclie (U3MUECKUe SBICHUS B MPUPOJE: NMPUIUBHI M OTIHMBBI, JBMKCHHUE ILIAHET
ConHeYHOU CHCTEeMBbI, PEaKTUBHOE JIBUKEHUE KMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
YKUBOTHBIMU, 3eMJIETPSCEHUE, CEHCMUUECKUE BOJIHBI, IlyHAMH, X0, I[BETA TEJl, ONTUYECKUE
SBJIICHUS B TPUPOJAE, OHOJIOTUYECKOE [EHCTBUE BUAMMOIO, YIbTPa(UOIETOBOTO U
PEHTT€HOBCKOTO M3JIyUYC€HUU, €CTECTBEHHbIN paAMOaKTUBHBINA (POH, KOCMHUYECKUE JIy4H,
PaaMOaKTUBHOE W3JIyYEHHE TPUPOAHBIX MHUHEPAJIOB, JEHCTBHE PpPaTUOAKTUBHBIX
M3JIy4eHUII Ha OpPraHu3M YeJOBEeKa), MPU ITOM NEPEBOANTH MPAKTUUECKYIO 3a/auyy B
yueOHYI0, BBIJECIATh CYIIIECTBEHHbIE CBOMCTBA (TPU3HAKHN) (PU3UUECKUX SBICHHIA,

e OMNMUCHIBaTh W3YYEHHBIE CBOWCTBA TeNl M (PU3UUECKHE SBICHUS, UCIOJB3Ys (U3NUECKUE
BEJIMYMHBI (CpeIHsis M MTHOBEHHas CKOPOCTb Tejda NPU HEPAaBHOMEPHOM JIBUIKEHUH,
YCKOPEHHE, IEPEMEILIEHHE, ITyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHUSI, CUJIa YIIPYTOCTH, CUJIa
TSOKECTH, YCKOPEHHE CBOOOTHOTO TAaJCHHUs, BEC Tela, MUMITYJIbC Tella, UMIYJIbC CHIIbI,
MEeXaHWYecKas pabdoTa M MOIIHOCTh, TMOTEHIMATbHAS JHEPTUs Tella, MOJHATOTO HaJ
MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJbHAas SHEPIrHsl CXKATOM MPYXKUHBI, KUHETHYECKas
SHEprus, MOoJHAs MEXaHUUYEeCKas YHEPrusi, MepruoJ U 4acToTa KoyeOaHui, ATMHA BOJHBI,
TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTelb MIPEJIOMIICHUS CPEJIbl), IPU



ONMCAaHUM TIPABWIIBHO TPAKTOBATh (DU3UUECKUIl CMBICT HCIOJIb3YeMbIX BEJINYHH,
0003HaueHHUsT U EAMHULBI (U3NYECKUX BEIMYUH, HAXOIUTHh (HOPMYIbI, CBS3BIBAIOIIME
JaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH BEIMUYUHAMH, CTPOUTH TPaApUKH N3YUCHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Teld, (pu3nyecKue SIBICHHS M IMPOLECCHI, MCIOIb3YS 3aKOH
COXPAHEHHUS SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHLMI CYNEPHO3ULUN CHUJI,
MPUHIMI OTHOCUTENbHOCTU ["anunes, 3akoHbl HbOTOHA, 3aKOH COXpaHEHUs UMITYyJbCa,
3aKOHBI OTPAXKEHUS U IIPEJIOMJICHUS CBETA, 3aKOHbI COXPAaHEHUS 3aps10BOr0 U MacCOBOTO
YHCeN MPHU SACPHBIX PEAKIHX, TIPH 3TOM JIaBaTh CJIOBECHYIO (DOPMYITHpPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTUYECKOE BbIPAXKEHUE;

00BSICHATD (PU3NUECKUE TIPOLIECCH U CBOMCTBA TeJl, B TOM YUCIIC M B KOHTEKCTE CHTYallui
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABISATH MPUUYNHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH 00BSCHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ ONMOPOi Ha 2—3 M3y4EHHBIX CBOMCTBA
(u3nuecKux sIBICHUHN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacué€THble 3a/1a4M (OMUPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHMI), UCHOJb3Ys
3aKOHBI M (OPMYIIbI, CBA3BIBAIOIINE (PU3HUECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3a/laud 3alMChbiBaTh KPaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WM H30BITOYHBIE
JTaHHbIE, BEIOUPATh 3aKOHBI U OPMYJIbl, HEOOXOIUMBIE /IJISl pEIlIeHUs], TPOBOAUTDH PACUETHI
U OLICHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3Ha4eHUs (PU3NUECKON BEIUMYUHBL;
pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PELIUTh MPH MOMOIIH (PU3HUECKUX METOJIOB,
WCIIOJIb3YSl ONHMCAHME WCCIENOBAHMS, BBIACNATh MPOBEPSiEeMOE MPEANOJIOKEHHUE,
OIICHMBAaTh MPABUJIBHOCTh TMOPSAKA MPOBEICHMS] HCCIEOBaHUs, JeJaThb BbIBOJIBI,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOIEHUH U OTIBITOB;

IIPOBOJIUTH OMBITHI IO HAOIIOAECHUIO (PU3NYECKUX SIBICHUN WIN QU3NYECKUX CBOMCTB Tel
(u3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHHMs HHEPIUH, 3aBHCHMOCTb
nepruosia KojiebaHuil NpyKMHHOTO MAasATHUKA OT MACChl I'py3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTbh OT aMIUIUTY[bl MaJlblX KOJeOaHHH, MPSIMOJIMHEHHOE paclpocTpaHeHHe
CBETa, pa3oKeHue Oesoro cBeTa B CIEKTP, U3ydeHHE CBOMCTB M300pakeHMsI B IJIOCKOM
3epKaJie W CBOWCTB H300paKEHHS NIpeaMeTra B coOuparomield JuH3e, HaOJIoaeHue
CIUIOLIHBIX U JMHEHYATBIX CHEKTPOB M3IY4YEHUs): CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY
u3 n30bITOYHOrO Habopa 0OOpYyHOBaHUS, ONUCHIBATH XOJI OIBITA M €ro Pe3yJbTaThl,
(opMynupoBaTh BBIBOABI;

IIPOBOJIUTh IPU HEOOXOJAUMOCTH CEpPHIO MPSMBIX H3MEPEHUM, ONpeaessisl cpelrHee
3HaYeHHe Hu3MepsieMoil BenuuMHbl ((POKyCHOE paccTOsHUE CcOoOMparolmiell JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

IIPOBOJIUTH HCCIEOBAaHUE 3aBUCUMOCTEN (DU3MYECKUX BEIMYUH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHHH (3aBUCUMOCTb IIyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JBMKEHUH
0e3 HayaJIbHOI CKOpPOCTH, MepUoJa KOJIeOaHUH MaTeMaTHUYECKOro MasTHUKA OT JJIMHbI
HUTH, 3aBUCUMOCTH YIjIa OTPaKEHUs CBETa OT yIJjla MaJAeHus U yria MpeJoMIICHUS OT yriia
NaJIeHus): IJIAaHUPOBAaTh MCCIIEJOBAHUE, CAaMOCTOATENBHO COOMpPATh YCTAHOBKY,
(buKcUpoBaTh PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BUE
TabaMIl U TpadUKOB, A€NaTh BBIBOIBI 110 pe3yabTaTaM HCCIeIOBaHNUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHHsI PU3NUECKUX BETUUNH (CPEAHSAS CKOPOCTh U YCKOPEHHE
TeJla MPHU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHME CBOOOJHOTO MaJeHUs, KECTKOCTb
NPY)XUHBI, KO(POHUIMEHT TPEHUs CKOJIbKEHHs, MeXaHHueckas paboTa M MOUIHOCTD,
4acTOTa U MepHo/] KoJeOaHUM MaTeMaTHYeCKOro 1 MPY>KMHHOTO MasTHUKOB, ONTHYECKasI
cujia cobuparomeil JMH3bI, paJMOaKTUBHBIN (OH): MIAHUPOBATh M3MEPEHHUs, cOOUpaTh
SKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATh H3MEPEHUs, CIeays IpeaoKeHHON
WHCTPYKIINH, BEIUUCIIATH 3HAYCHNUE BETMUMHBI U aHATU3UPOBATH MTOJTy4EHHbIE PE3YJIbTAThI
C Y4€TOM 3aJIaHHOM NOTPEIIHOCTH U3MEPEHU;

coOmogaTh MpaBWila TEXHUKHM OE30MacHOCTH MpH  paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueEM;



pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJICNICH: MaTepuaibHas TOUYKa,
a0CcoIIIOTHO TBEPAOE TEJO, TOYCUHBIN UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHETapHas
MOJIEeIb aTOMa, HYKJIOHHAsl MOJIETIb aTOMHOTO s11Ipa;

XapaKTepU30BaTh MPUHILIUIIBI JEHCTBUS N3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOICTB
C OIOPOM HA UX ONMCAHUS (B TOM YHCIIE: CIIUJOMETP, JATUUKHU MOJIOKEHHUS, PACCTOSIHUSL U
YCKOPEHUsI, paKeTa, XOJIOT, OYKH, MEPHUCKOMN, (OTOAanmapar, ONTHIECKUE CBETOBOJPI,
CIIEKTPOCKOI, J03UMETP, Kamepa BuiibcoHa), NCTIONB3Ys 3HaHUS O CBOMCTBAX (pU3MUECKUX
SIBIICHUN U HEO0X0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

HCII0JIb30BATh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOICTB,
M3MEPHUTENBHBIX MPUOOPOB W TEXHOJOTHMUECKUX TIPOLECCOB MPH PEUICHHH Y4eOHO-
MPAKTUYECKUX 3aJ]lad, ONTHYECKUE CXEMBI JUIsI MOCTPOSHUS M300paKEHHW B IJIOCKOM
3epKaJie ¥ cOOMparoLIeil TNH3E;

MPUBOJUTh MpUMEPbl  (HAXOAWTh HMHPOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
WCIIOJIb30BaHUS (PU3UYECKMX 3HAHUN B TMOBCEIHEBHOM KHU3HU i1 oOOecrneyeHus
0€30MacHOCTH IMpH OOpalleHuH C MNpudopaMM U TEXHUYECKMMM YCTpOICTBamH,
COXPAHEHHUS 3710POBbsI U COOJIIO/IEHUSI HOPM 3KOJIOTMYECKOTO MOBEJCHHS B OKpYKaroIen
cpene;

OCYILIECTBIIATH MOUCK HH(popMauuu (usnueckoro cojaepkanus B HHTepHere,
CaMoOCTOSITENIbHO  (OPMYIUPYST TMOUCKOBBIM 3ampoc, HAXOAWUTh IYTH OIpPENeTICHUS
JIOCTOBEPHOCTH TOJYYEHHONM MH(POpMAIMM Ha OCHOBE HMEIOUIMXCS 3HAHUH U
JIOTIOTHUTEIbHBIX HICTOUHUKOB;

WCIOJIb30BAaTh MPU BBINOJHEHUH Y4EOHBIX 3a/laHUil HAY4YHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MUecKoro coJiep;KaHus, CIpaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BiajeTsh
npuéMaMu KOHCIIEKTUPOBaHMs TeKCTa, IpeoOpa3oBaHMs MH(MOPMALMU U3 OTHOH 3HAKOBOM
CHUCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHBIE MUCBMEHHBIE U YCTHBIE COOOIIEHHSI HAa OCHOBE MH(OpMaIK 13
HECKOJIbKUX MCTOYHUKOB  (DU3MUYECKOTO  COAEp)KaHUs, IyOJUMYHO IPEICTaBIAThH
pe3ysbTaThl MPOEKTHOM WJIM HMCCIEAOBATEIBCKOW IEATEIBHOCTH, IIPH 3TOM I'PAaMOTHO
WCIIONb30BaTh HW3YYCHHBIM TOHSATHUWHBIN ammapaT HW3ydyaeMoro paszaena (U3ukd u
COINPOBOKJATh BBICTYIJICHHE Ipe3eHTalMed ¢ y4éroM OCOOEHHOCTEH ayquTOpUH
CBEPCTHHKOB.
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