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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero oOOpa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC 00O, a Ttakke ¢ ydéroM
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copnepxanue nporpaMMbl 1Mo (pU3MKe HamnpaBleHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH I'paMOTHOCTH OOYYalOUIMXCSl U OpPraHM3alMio U3ydeHHs (PU3MKHU Ha AEATeJIbHOCTHOU
ocHoBe. B mporpamme mno ¢usHMKe YYUTHIBAIOTCS BO3MOXKHOCTH YYEOHOrO IpenMeTa B
peammzanuu  TpeboBannii ®I'OC OOO K 1UIaHUPYEMBIM JIMYHOCTHBIM W METalpeAMETHBIM
pesyibTaraM OOydeHHs, a TaKK€ MEXIPEJAMETHbIE CBS3U €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHne y4eOHOro mMaTepualia Io rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS HPEAMETHOIO COJEpXKaHUA M Yyu€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusnka gBISETCS CUCTEMOOOPA3yIOLIUM Ul €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
IOCKOJIbKY (hpU3MuecKre 3aKOHbI JIeKaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpa3lpl MPUMEHEHHs HAy4dHOIo MeTojJa
IIO3HAHUS, TO €CTh CII0CO0a NOIYUYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 MIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TIPAaMOTHOCTHM U HHTEpeca K HayKe Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!
® Hay4HO OOBSICHSTH SIBICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yuyeHuss QU3MKM HA YpOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMs OMNpEAETICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkA€HHONW pemenneM Koimermn MunncreperBa npocsemenuss Poccuiickonn denepannu
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOyYaroIlUXcs K HAyYHOMY HW3YUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTaBICHUH O HAyyHOM MeETOje TO3HaHUS U (HOPMHUpPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O poiu (PU3MKHU AJs PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymiel mnpodeccuoHaIbHOMN
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1aY:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUM;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOJIb30BAHHEM
dbuznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAaHUSA C HCIOIb30BAaHHEM
WU3MEPUTEIEHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cepaMu mpodheCCUOHATHLHON ACSITeILHOCTH, CBI3aHHBIMU C (QU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJaHuii, MpeAsaraéMblX B paMKaX OCHOBHOIO TOCYJapCTBEHHOIO JK3aMeHa MO0 (u3MKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoje. SBineHus npupozasl. OU3NYECKUE ABICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
ITorpemnocTs U3MepeHui. MexayHapoiHas CUCTEMa €IUHHII.

Kak ¢usmuka u apyrue ecrtecTBeHHble HayKH M3ydaroT Npupony. EcTecTBeHHOHayuHBIN
METOJ IO3HaHMA: HaOJIIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaeMoro spieHus. OmnucaHue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHn4eckue, TEIIOBbIE, JIEKTPUYECKNE, MATHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®usnueckue nNpudOpsl U NpoUEAYypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue LEHbI JeICHUS LIKAJIbl H3MEPUTEIBHOTO MpHoopa.

W3mepenune pacCTOSHUM.

N3mepenune 00bE€Ma KUIKOCTU U TBEPAOIO TENA.

Onpenenenue pasMepoB MabIX TEN.

W3mepenue Temmeparypbl IpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTuuKa
TEMIIEPATYPHI.
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6. IIpoBeneHue wuccieqoBaHUsS MO IMPOBEPKE TUIOTE3bl: AAJBHOCTh MOJETA IIAPUKA,
MyIEHHOTO TOPU30HTAIIEHO, TEM OO0JIbIIe, 9YeM OOJIBIIIE BEICOTA TyCKa.

Pa3nen 2. [lepBoHayaibHble CBeeHUs 0 CTPOEHHH BellleCTBA.

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

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YaCTHIl C TEMIEPaTypOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopgeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTaTMYeCKux) Ted. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJSIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHhIX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmoaenue nuddysuu.

3. HaOGmronenue sBIIeHHH, OOBACHSIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHUEM YaCTHUII

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Orenka auamMeTpa aToMa METOAOM PsiIOB (C UcTosib3oBaHueM (hoTorpaduwii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe pABukeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHkeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl Kak MNpUYMHA W3MEHEHHUS
CKOpOCTH JBMXK€HHMsS Teld. Macca kak Mepa uMHepTHOCTH Tena. IlnotHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cuma ynpyroctu U 3akoH ['yka.
W3mepeHre cuiibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha JIpyrux IuiaHerax. Bec tena. HeBecomocTh. CiojkeHue cuil, HallpaBJIEHHBIX IIO
ozHOI npsimoil. PaBHozelcTByronas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOrO JBUKEHMS Tea.

2. H3mepeHne CKOPOCTH NPSAMOJIUHEUHOIO IBUKEHHUS.

3. HaOmroneHue siBI€HUS MHEPLIUU.

4. HabmroneHue n3MEHEHUs: CKOPOCTH MPH B3aMMOAEHCTBUM TeJl.
5. CpaBHEHHE MaccC 110 B3aUMOACUCTBHIO TEII.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUS (LIapuKa B KMJKOCTH, MOJIENH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).

2. OmpexneneHue cpenHell CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKIOHHOMN
IJIOCKOCTH.

3. OmnpeaeneHue MIOTHOCTH TBEPAOIO TeIA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMaiivii) Mpy>KUHbl OT
MPUIIOKEHHOM CUJIBL.

5. OmnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJILKEHHS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CiocoObl yMEHbILICHUS U YBEIUYEHU JaBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJIEHUS KHUIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecst cocyasl. ['mapaBianueckue
MEXaHHU3MBI.

Atmocdepa 3emnu u atMocdepHoe aaBieHHE. IIpUUMHBI CyIECTBOBAHHUS BO3TYLIHOMN
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeNo. BelTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBiaeHMs )KUIKOCTHIO U Fa30M.
Coobmaronmecs: Cocy/sl.

I'mppaBnnueckwnii npecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

ouhswWwNPRE

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTrpYKEHHON dYacTH Tela M
IIJIOTHOCTH KUIKOCTH.
7. PaBEHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.



8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IIOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOIIIEHUS IUIOTHOCTEN TEJIa U KUJIKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpy:KEHHOM B JKUIKOCTb
YacTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIOUIEH CHUJIBI, JIEUCTBYIOIIEH Ha TeNO, NOTPYKEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHMBAIOLIEH CWIbI, JCUCTBYIOIIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIIbI, IEUCTBYIOIEH HA
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJIKOCTh YACTH TEJIa U OT IJIOTHOCTHU
JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKHM U OIpeAelieHHe €€

rPpy30M0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBeCHUs pblyara K OJOKY. «30J0TOE€ MPABUIIO» MEXAHUKU.
KIIJI nmpocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHIManbHas dHeprus. [IpeBpaiieHue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B JAPYroil. 3aKOH COXpaHEHUsl SHEPIHUH B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue pabOTHl CUJIbl TPEHUS NPU PABHOMEPHOM [BHKEHUM Tela IO

TOPU30HTAIIBHOW MOBEPXHOCTH.

2. MHccnenosanue ycinoBul paBHOBECHs pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.

8 KUIACC

Pa3nen 6. TerioBbIe IBJIEHNA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMS BemiecTBa. Macca
nu pa3M€pI>I aTOMOB " MOJ'IeKy.]'I. OHBITI)I, nonTBepmﬂa}omne OCHOBHBIC IIOJIOKCHUA
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSHUI BellecTBa. Kpucrannnyeckue u
amop¢usbie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TENl HA OCHOBE TOJOKEHUN
MOJ'IGKy.]'ISIpHO-KHH@TH‘—I@CKOﬁ TCOpI/II/I. CMa'—II/IBaHI/Ie nu KaHI/IJ'IJ'IflpHI)Ie SABJICHUS. TeHJ'IOBOG
pacIIMpeHne U CKaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH OHEpruu: Tervionepenada u
COBepHIeHI/Ie pa6OTBI. BI/I)II)I Tenﬂonepenatm: TGHJ’IOHpOBO}IHOCTB, KOHBCKI WA, I/I3J'Iy‘-IeHI/Ie.

KonnuecTBo TeIIOTHL. YIelbHasg TEIIOEMKOCTh BellecTBa. TemIooOMeH H TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. I[lnmaBneHue u OoTBepAeBaHUE KPUCTALTUYECKHUX
BEIIECTB. YAenbHas Termjora maBieHus. [lapooOpa3oBanue u KoHjeHcarus. lcnapeHue.



Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMOC(EpHOTO JTaBJICHUS.
BnaxnocTs Bo3ayxa.
DHeprus TOTUIMBA. Y IeJbHas TEIJI0Ta CTOPaHUS.
[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TertoBbie
JIBUTATENIN U 3aIUATA OKPYKAIOIIEH CPEIBL.
3aK0OH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIEcCcaXx.
Hemoncmpayuu.
HabGnronenne OpoyHOBCKOTO JABUKEHUS.
Hab6monenue nuddys3un.
HabGntonenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGnronenue TeniaoBoro pacuimpeHus Tel.
N3menenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WUJTU OXJIQXKICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Bunb! Teruionepenayn.
OxakJIeHue MpU COBEPIIIEHUU PabOTHI.

W Nk wWwNE

HarpeBanue mipu coBepiiieHud pabOThl BHEITHUMU CUJIaMH.
. CpaBHEHME TEIJIOEMKOCTEHN pa3IMyHbIX BEIIECTB.
. HaGmronenue xumneHus.
. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.
13. Mopenu TeIUIOBBIX JIBUTATEIICH.

=
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=
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Jlabopamopnwsie padbomot u onvimol.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TTPUTSHKCHUSI.

OnbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBlIeHUs BO3IyXa B OalJIOHE MIMPHUIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIGHHUSI BO3JyXa OT €ro oOnéMa u
HarpeBaHUs UM OXJIKICHHUS.
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6. IlpoBepka rumoTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.

7. HaOmoneHue m3MeHeHHs BHYTPEHHEW SHEpruM Teja B pe3ysibTaTe TeIrulonepenayd u

paboTHl BHEIITHUX CHII.

8. HccnenoBanue siBJI€HUS TEIII00OMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuei BOJBI.

9. OmnpeneneHue KOJUYECTBA TEMJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C

HarpeThiM METAITIMYECKUM LIAJIUHAPOM.

10. Onpenenenue yienbHON TEIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIbJA.

Pa3nes 7. DinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJIEUCTBUS 3apSKEHHBIX T€I OT BEJIUYUHBI
3aps70B U PACCTOSTHUSI MEKTY TEIaMH).

Onexrpuueckoe nose. Hanpsox€HaHoCTh 2nekTpuueckoro noss. IlpuHnun cynepno3unuu
IIEKTPUYECKUX ITOJIEN (Ha KAUECTBEHHOM YPOBHE).



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

DNEKTPUYECKUIT TOK. YCIIOBUS CYHIECTBOBAHMS JJIEKTPUUECKOTr0 TOKa. McTOuHMKH
MOCTOSTHHOTO TOKa. JIeHCTBHSI SJIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B )KMIAKOCTAX U razax.

Onexkrpuueckasg uenb. Cuna Toka. OnekTpuueckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIENIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Ielu.
[TocnenoBarenbHOE U MapaJUIEIbHOE COSTUHEHUE ITPOBOHUKOB.

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

ITocTossHHBIE MarHmThl. B3amMoaeHCcTBHE NOCTOSHHBIX MArHMTOB. MarumTHOE TOJe.
MaruutHoe noJie 3eMJId U €ro 3HaYeHue 1S )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE moJie
3JIEKTPUYECKOr0 ToKa. [IpuMeHeHune 3IeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO TOKa. lMcnosb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

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

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.

JIBa pona IEeKTpUUECKUX 3apsiIOB M B3aUMOJICHCTBHUE 3apsSHKEHHBIX TEJI.
YCTpOHCTBO U JIEUCTBUE SIEKTPOCKOMA.

DneKTpocTaTUuecKas HHIYKIHSL.

3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.

[IpOBOHUKY U TUAJECKTPUKHU.

MopenvupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.

M cToYHNKY MOCTOSSHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.
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. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
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. "'a30BBbIi1 pazps.

. I3mepeHne cuiibl TOKa aMIepMETPOM.

. I3mepeHne 31eKTpuYecKOoro HanpsKeHNUs BOJIbTMETPOM.
. PeoctaT 1 MarasuH conpoTUBIECHUMN.

. BSaI/IMOIIGfICTBHC IIOCTOSAHHBIX MAarHuToOB.
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. MOHGHHpOBaHI/Ie HEBO3MOXXHOCTHU pa3aACICHUA ITOJIOCOB MarHura.
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. MOHGHHpOBaHl/Ie MAarduTHBIX IT0JIE€H ITOCTOSHHEIX MAarHUTOB.
. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.

. JleficTBMe MarHUTHOTO NOJIL HA MPOBOJHUK C TOKOM.

. DIeKTpOoABUTaTENh OCTOSIHHOTO TOKA.
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. UccnenoBanue siBJIEHUS 2JIEKTPOMATHUTHON UHAYKIUH.
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. OnerTer @apanest.

. 3aBHCUMOCTH HAMPaBJICHHS HHIYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOSHUKHOBEHHUSI.
25. DieKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1. OmbITHI MO HAOTIOEHUIO AJICKTPUBAIMH TEJ UHIAYKIIMEH U TIPH COMTPUKOCHOBEHUH.

N
IS



HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDJICKTPUKH.

COopka u mpoBepKa padOTHI NEKTPUUECKOH IETH MTOCTOSIHHOTO TOKA.

W3mepenune u peryaupoBaHue CHIIbI TOKA.

H3mepenue u perympoBaHue HAMPsKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UIYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBICHHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OmneITel, JAEMOHCTPUPYIOIIWE  3aBHCHUMOCTH  JJEKTPHUYECKOTO  COMPOTHBIICHUS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIA U MONEPEYHOT0 CEYSHUS U MaTepHalia.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NpU IMOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenne paboTHl IEKTPUIECKOTO TOKA, HIYIIETO YePe3 Pe3UCTOp.
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11. OnpeneneHne MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha pe3UCTOpeE.
12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYILETO 4Yepe3 JaMIIOUKY, OT HAIpPSKEHUS
Ha HEW.

13. Onpenenenne KI1/] narpeBarensi.

14. VccnenoBaHnre MarHUTHOTO B3aUMOJECHCTBUS ITOCTOSTHHBIX MArHUTOB.

15. 3ydyeHne MarHUTHOTO TIOJI TIOCTOSIHHBIX MAarHUTOB IPU HMX OOBEIWHEHUH U

pa3ieIeHUH.

16. UccnenoBanue AEMCTBUSA 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJNKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJACHCTBUS KAaTYIIKH C TOKOM U

MarHuTa OT CUJIbl TOKA U HAIPABJIEHUS TOKA B KaTYILKE.

18. 3yueHue eiCTBUSI MAarHUTHOTO MOJIA HA MPOBOJIHHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl SJIEKTPOIBUTATEIIS.

20. Uzmepenue KIIJl anekTpoaBuraresibHONM yCTAHOBKHU.

21. OnpITBl MO HCCIAEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW MHIYKLUHH: HUCCIEIOBAHUE

VW3MEHECHUH 3HAYECHUS U HAPABJIEHUS UHAYKLIMOHHOI'O TOKA.
9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanudeckoe ABukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWKEHMSA. PaBHOMEpHOe mpsMoOJIMHENHOE [BHXeHue. HepaBHOMepHOE
npsMOJIMHEHOe JBIKeHne. CpemHssi U MrHOBEHHAs CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JIBUOKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMonHelHOe ABikeHrne. CBoOoaHoe nageHue. OnbITh
lanunes.

PaBHOMepHOE ABMXkeHUE MO OKpPYKHOCTH. [lepuon u yactora oOpamienus. JluneitHas u
yriioBasi cCKopocTu. LleHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS, CHjia TPEHHUS
MIOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO TMaICHMUS.
Jewxenue mnnaHer Bokpyr Connua. IlepBas kocMuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MaTepuaibHONM TOYKUA. AOCONIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEema
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsokecTu.



Nmnynec Tena. M3meHenue mmmyinbca. VIMmynbe cuibl. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHXKEHUE.
Mexanuueckasi pabota U MOUIHOCTh. PaboTa cuil TSDKECTH, ynpyroct, TpeHus. CBsi3b

OHEPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEpIrusa TCEJI1a, IMOAHATOrO HaJd IIOBEPXHOCTHIO 3C€MIIH.

[ToreHmansHas sHeprus cxartoil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETHYECKOU
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4eCcKoro JIBUKEHHUs Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H W TPACKTOPHUH IBMXKEHMS OJHOIO M TOrO XK€ Tejda OTHOCHUTEIBHO
pa3HBIX TEJl OTCUETA.

3. UH3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJIMHEUHOTO JIBUKEHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JIBUKCHMUSL.

5. HaOmroneHue 1BUXKEHUS Tella 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMYECKUX SBJICHUN, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.
3aBUCHUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HA HETO CUJIBL.

8. HalOmroneHue paBeHCTBa CUJI IPU B3aUMOAECUCTBUU TEN.

9. H3smenenue Beca Teia IIpU YCKOPEHHOM JBUKEHUU.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. IlpeoOpazoBaHust SHEPIUU IPU B3aUMOJCHCTBUU TE.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHre UMIYJIbca IIpU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. Habmro/1eHue peakTUBHOT'O JIBU)KEHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPruU U CBOOOJHOM MaICHUH.

16. CoxpaHeHuEe MEXaHNYECKOW YHEPTUU NP JIBHKEHUU TeJla 0] IEHCTBUEM IIPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoncTtpynpoBaHue TpakTa I pa3srOHAa M JAJbHEHIIETO PaBHOMEPHOIO JIBHUKEHUS
HIapUKA WM TEJICKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHHs IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tella NPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBHKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TIHIOTE3Bl: €CIU TPH PaBHOYCKOPEHHOM [JBM)KEHUU 0e€3 HauyalbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK ps HEYETHBIX YHUCENI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHIIBI TPEHHUS CKOJIBKEHHsS OT CHJIbl HOPMAJIBHOIO
JIaBJICHUS.

7. Omnpenenenue Kod3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHs] MpPU PABHOMEPHOM JIBHJKEHUU Tela 110
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenienenne pabOTHl CHIIBI YIPYTOCTH TNPH MOABEME TIpy3a C HCIOIb30BaHUEM
HETOABMKHOTO U TMOABHKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.



Pa3znen 9. Mexann4yeckue Koj1e0aHUSA M BOJHBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpHOA, 4acToTa,
amIuTyna. MarematudecKuil M NPYKUHHBIA MasTHUKWU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposonbHbIE U nonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

1. HabGmromenue xoyie0aHuil TeJ Mo NSHCTBUEM CHIIBI TSHKECTH U CHUITBI YIIPYTOCTH.
2. HaGnronenue koneOaHui Tpy3a HA HUTH U HA TIPYKHHE.

3. HaGnronenue BEIHYXACHHBIX KOJICOAHUN U pe30HaHCA.

4. PacnpocTpaHeHHUE MPOJOJIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue 4acToThl U Ieproia KoiaeOaHU MaTeMaTHYeCKOro MasTHHKA.
2. OmnpezneneHue 4acTOThl U Ieproja KoiaeOaHUi Npy>KUHHOIO MasTHUKA.
3. MHccnenoBaHue 3aBUCHUMOCTH IE€pHUOJA KOJIE€OaHMH IMOJABELUIEHHOTO K HUTHU Ipy3a OT
JUINHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH IepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. IIpoBepka HEe3aBUCUMOCTH IepHOAa KoJIeOAaHUN TIpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.
6. OnbITBL, JEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUojia KOJIeOaHWH MPYKHHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. WsmepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.
ONEKTPOMarHUTHOE TNOJIE. JJIEKTPOMAarHuTHblE BOJHBI. (CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BoJH. lIkana 31eKkTpoMarHuTHBIX BOJH. Vcronb3oBaHUe 3J1€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
OnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.
Hemoncmpavyuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie padbomut u onvimol.
1. V3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOUIIBHOTO TeedoHa.
Pa3znen 11. CBeToBLI€e IBJICHNUS.
JlyueBasg monenb cBera. Mcrounuku cera. lIpsiMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cBera. ITnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.
[Tpenomiienne cBera. 3aKoH npeaomiieHus cBeta. I1lolHoe BHyTpeHHEEe OTpaKEHUE CBETA.
Hcnonp30BaHNE IOJTHOTO BHYTPEHHETO OTPA)KEHUS B ONTHUECKUX CBETOBOJAX.
Jlunza. Xox mnyweit B nuH3e. Onrtuyeckas cucrema ¢oToanmnapara, MHUKpPOCKONa u
Teneckorna. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1abHO30PKOCTb.
Paznoxenne 6enoro csera B ciektp. OnbiTel HptoToHa. CliojkeHue CrieKTpajibHbBIX [[BETOB.
Hucnepcus csera.



Hemoncmpayuu.
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[IpssMoONMHENHOE PaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n3o0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOuparomei Junse.

Xoq JIydeil B paccenBarolleH JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.

[Tpunuun peiictBus goroamnmapara, MUKPOCKOINA U TEJIECKOIA.

10. Mogens riasa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. Ilomydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

Nowus

HccnenoBanue 3aBUCMMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIydya OT yrijia MajaeHusl.
W3ydeHne xapakTepuCcTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yTjla MPEJIOMIICHUS CBETOBOTO Jiyda OT YIJia MaJieHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Toryuenue n300pakeHUI C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnbITHl MO BOCHPUATHIO 1IBETa IMPEIMETOB MPU WX HAOIIOACHUU Yepe3 IIBETOBBIC
(GUIBTPBHL.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnsiTel Pesepdopna n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcmyckanue u
MOTJIONIEeHHE cBeTa aTOMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anb(a, Oera- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyknonnass momens aromHoro siapa. M3oromsl. PaanoaktuBHbE mpeBpamenus. Ilepuop
IoJIypacnazaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHBIX saep. CBsa3p macchl M dHepruu. Peakuuu cuHTe3a u JeneHus saep. Vcrounukn
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIyYEeHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CHeKTpbl U3JIy4eHUs U TIOTJIOIIECHHUS.

CreKTpbl pa3aMyHbIX T'a30B.

CnekTp Bojopoaa.

Habmoienue TpekoB B kamepe BunbcoHa.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

. Perucrpanus n3mydeHus NpupoIHbIX MUHEPAIOB U IPOAYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1.
2.

3.

Habmroienue CriomHbIX ¥ IMHEHYaThIX CIEKTPOB U3JTy4EHHUSI.

HccnenoBanue TPeKOB: M3MEPEHHME HSHEPTrUU YACTHIBI MO TOPMO3HOMY NyTH (1O
¢dororpadusm).

N3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.



[ToBTOpUTENBEHO-0000IIAIOMIMK  MOAY/Ab MpelHa3HaueH [UIsl CUCTeMaTH3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MIPH U3YUYECHUN
BCEro Kypca (pM3MKH, a TaKKe ISl MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY JK3aMEHY 10
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3yuyeHUHM JAHHOTO MOJIYJS pEATU3ylOTCd M CHCTEMaTU3UPYIOTCS — BUIbBI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOecrnedmBaeTCs JOCTHIKEHHE TMPEAMETHBIX U
METANPEIMETHBIX IJIAHUPYEMBIX Pe3yIbTaTOB 00y4eHHs, (HOPMUPYETCS E€CTECTBEHHOHAYJIHAs
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3NYECKUE SBJICHUS, MPUMEHSSI IOJTY4YCHHbIC 3HAHUS,
peliaTth 3a7a4u, B TOM YHCIIe KaYECTBCHHBIE M SKCIIEPUMEHTAIILHEIC.

[TpuHIMIHATHHO AEATEIHPHOCTHBIA XapakTep HaHHOTO pa3jelia pean3yeTcs 3a CUéT TOTo,
4yTO 00y4arolIuecs BRIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBICHATH GU3UUYECKUE SIBICHUS
B OKPYKaroUIEH IPUPOJIE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NYCCKUX SBJICHHUMA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HamOOJee Ba)XHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAaHUS PA3IUYHBIX HCTOYHHUKOB JHEPrUHM HA OCHOBE
3aKOHA MPEBPAIICHUS i COXPAHCHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenne ¢Qu3MKM Ha YpPOBHE OCHOBHOrO 00IIero oO0Opa3oBaHMS HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst Oynyt c()OpMUpPOBAHBI CIETYIOIINE JTNYHOCTHBIE PE3YyIbTAThI B YACTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKH;

— [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 0OCYKJIEHUU OOIIECTBEHHO 3HAUYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B JESATEIHOCTH YUYEHOT0;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaYKHEHIIIEH COCTABISAIONIEH KYIbTYpPHI,

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEIOBATENIbCKON AESITETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHoro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, c
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHUS:

— aKTHBHOE y4yacTHE€ B pEIICHUU MPaKTHYECKHUX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HAaIpaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHWM [ pelleHus 3agad B o0jacTu
OKpY’KaloIlllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHUE TN100aJIbHOr0 XapakTepa dKOJOTHYECKUX MPOo0JieM U MyTel UX peleHus;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— MOTpeOHOCTh BO B3aUMOJAECWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUI M IPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JIPYTHUX;

— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JesITeIbHOCTD;

— MOoTpeOHOCTh, B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uHcie (OPMYIUPOBATH HUIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [JJAaHMPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMIA;

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OICHKAa CBOMX JCUCTBUH C YYETOM BIMSHHMS Ha OKPYXKAIOIIYIO Cpedy, BO3MOXKHBIX
rJ100aMbHBIX TOCEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHUBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIE PU3HAKN O0OBEKTOB (SIBJICHHN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMK, OCHOBAHUS ISl 0000IEHHUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUMS B PACCMAaTPUBACMbIX (haKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBISIBJISITh NPUYMHHO-CIICJICTBEHHBIC CBS3UM NPU HM3y4eHUH (PU3MYECKUX SBICHUH H
nmponeccoB, JacjaTb BBIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh T'UIIOTE3bI O B3aNMOCBA3AX (1)I/IBI/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CHocod pemieHus ydeOHOW (u3nueckodl 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHS, BBHIOOp HamOoiee MOIXOSIIEro C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBbIe nccienoBaTenLCKHe 1eliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

MNpoBOAWUTL IO CAMOCTOATCIBHO COCTAaBJICHHOMY IUIaHY  OIIBIT, HECJIOKHBIN
q)H3quCKHﬁ OKCIICPUMCHT, HeOO0IbIII0E HCCICIOBAaHUC (I)I/I3I/ILI€CKOFO SIBJICHUA,
OLICHUBATh HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH PIH(l)OpMaI_II/IIO, INOJTYYCHHYIO B XOIC
HCCJIICOOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMyJ'II/IpOBaTB O606H_I6HI/IH U BbBIBOJABI II0 PpC3yJibTaTaM
HpOBeI[éHHOFO Ha6JHOZ[eHI/IH, OIIbITAa, UCCIICAOBAHUA,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHIee pPa3BUTHC (I)I/ISI/UICCKI/IX MponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH TOUCKE U OTOOpe
MH(pOpMallMU WIN JaHHBIX C YUETOM IMPeNIoKEHHON yueOHOo! (hr3nuecKoi 3aaauu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WUTIOCTPUPOBATh pelIaeMble 3aadd HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOPaTOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYILIECTBY OOCYKIaeMON TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUe 0IaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTAaBJIAITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAThL BBITIOJIHEHHOT'O (bI/I?;I/I‘-IeCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MU HCIIOJIB30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ n I/IHI[I/IBI/IZ[yaJIBHOI\/JI paGOTbI
NIPU PEUICHUU KOHKPETHOM (pu3ruecKoi mpoOIeMsl,

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIbBHOCTHU, OPraHU30BLIBATH ZIeI>'ICTBI/I$[ no eé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOKO 4acTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU IIGﬁCTBH?I C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranmu3anus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOUUX JUIsl peIIeHUs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHANIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIPEUIaraTh IjiaH €€ U3MEHECHMS;

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAEATEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBILUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4eJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU pEmeHUH (QU3NYECKHX 3a1ad Wi B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHUYECKHE sBIEHMs, HaOJIOJCHNUE,
9KCHEPUMEHT, MOJEIb, TUIIOTE3a, €IUHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  IPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnnyath siBiieHus (audQysus, TEII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE NIBW)KEHUE, MHEPLHUA, B3aUMOJCHCTBUE TEJ, PAaBHOBECHUE
TBEPABIX TEI C 3aKPEIVIEHHOM OCBK BpAlllCHMs, Iepefadya JaBlIeHUs TBEPABIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHUYECKOM SHeprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KAIOILEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CUIBI TPEHMS B IPUPOJE U
TEXHHUKE, BJIMSHHUE aTMOCPEPHOIO AABJICHUS HA YXUBOM OpraHusM, IJIaBaHUE PbIO,
pblYary B TeJe YelOoBEeKa, IPU 3TOM NEPEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKUE SBJICHUS, UCIOMb3Ysl (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyThb, CKOPOCThb, CPEIHS
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CUjla TPEHUs, JaBICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BBITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TMOJIE3HOTO0 JeHcTBUs
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIbI
(Gu3NYeCKUX BEIMYUH, HAXOAWUTh (OPMYIbI, CBSA3BIBAIOLINE JaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpadUKH H3YUEHHBIX 3aBHUCUMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
npaBujia CJIOKEeHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akoHn Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHs pbluara (OJ0Ka), «30JI0TO€ TPABUIIO» MEXaHUKH,
3aKOH COXpaHEHHs MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl W CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoit Ha 1—
2 u3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBICHUN, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyud B 1—2 [EWCTBUSA, HCIOJIB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PM3UYECKHE BEIUYMHBI B (POPMYINIBI U



MIPOBOJIUTh PAcCYEThl, HAXOJIUTh CIPABOYHBIC TAHHBIC, HEOOXOIWMBIE I PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh ONy4YeHHOU (PU3MYECKON BEITMUNHBL,
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIMTh IPH TOMOIIU (PU3HUESCKUX
METOJIOB, B OINMWCAaHUM HCCIIECIOBAHUS BBIACHATH IPOBEPSAEMOE MPEIAIIOI0KEHUE
(rumoTesy), pa3auvaTh W HHTEPIPETUPOBATH IOJYYCHHBIM pPE3yJbTaT, HAXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BHIBOBI 110 €TI0 PE3yJIbTaTaM;

MIPOBOJIUTH OIBITHI IO HAOTIOJACHUIO (PU3MYECKUX SBICHUN WU (PU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh MPOBEPSEMBbIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYIOBaHUS, 3aMMCHIBATH XOI OMBITA i (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITh TIPSIMBIE U3MEPEHUS PAaCCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIEPATYpPhl C UCIOJIH30BAHUEM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJIMTH MCCIICIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3MUYECKON BEIUYHMHBI OT JIPYroW C
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
Tejla OT BPEMEHU JIBUKECHUS TeJia, CUJIbI TPEHHUS CKOJBXKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI M HE3aBHUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIH
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKABAOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBHM TIJIaBaHUSI TEJN, YCJIOBUM DPABHOBECHs pblyara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HWCCIICIOBAaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YNIbTATHI MOJYICHHOMN
3aBUCUMOCTH (PU3MUYECKHX BEJIUYHMH B BHJC IPEIIOKCHHBIX TaOMWIl M TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJAa TPEHHS CKOJBXKEHUS, JaBIICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JICMCTBYIOIIAs Ha TNOTPYKEHHOE B IKUIAKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEII0KEHHON
WHCTPYKIIMU: TIPH BBIOJIHEHUH W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIUINBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE: MOAIIUIHUKUA, YCTPOHCTBO
BOJIOIIPOBOJAA, THAPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3WUYECKUX SIBJICHUH M HEOOXOIUMBIC
(bu3HYecKue 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMI0 O TMpHUMepax) MPaKTHUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKaroIlei cpese;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHCHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOPAs SBJISAETCS TPOTHBOPEUYMBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh IMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIH MMOHATUHHBIA ammapar Kypca (QH3HKH,
COIPOBOJKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JNEeICTBUH, aJeKBAaTHO OLCHUBaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

HCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEILUIOBOE JBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JEKTPUUYECKHUI 3apsl, dJIEKTPUIECKOE
10JIe, IPOBOJHUKH W JUSJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MAarHUTHOE
oJIe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpEeHHEe W cXKaTue, Terionepenada, TEIIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IIJIaBJICHUE, KPUCTAJUIM3aLUs (oTBepaeBaHue), KHUIICHHE, TerIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, JACWCTBHE MarHUTHOIO IOJIA HA NPOBOJHHUK C TOKOM, 3JEKTPOMAarHUTHAas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (PU3MUYECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM 4ucie (U3MYECKHE SBJIEHUS B TNPUPOJIE: IOBEPXHOCTHOE HATSKEHUE W
KallWJUISIDHBIE SIBJIEHUST B IPHUPOAE, KpHUCTaUIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOoJ0COB, pOJib MAarHUTHOTO MOJS JAJS KU3HH Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YUYEHHBIE CBOICTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJIUYECTBO TEIIOTHI, YyHAEIbHAas
TEIJIOEMKOCTh ~ BEUIECTBA, YZENbHAsA TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIMHBI, OTHOCUTEIbHAS BJIAXXHOCTb BO3AYXa, JIEKTPUUECKHUU



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPU
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCHOJIB3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AUHUIIBI (PU3UUECKUX BEITUYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUecCKHe SBJICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpPHH CTPOEHHUS BEIleCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHHUS
SHEPruM, MPHU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aMHCHIBATH €r0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE MU B KOHTEKCTE
CUTyallMii  TMPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHUeCcKUX IIaroB ¢ Onopoi Ha 1—
2 W3y4YeHHBIX CBOMCTBA (PU3MYECKUX SABIEHUHN, (PUINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adadyud B 2-3 JEWUCTBUA, WUCIIONB3YysA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIISATH HEIOCTATOK JAHHBIX IJIS PEIICHUS 3a/layH,
BBIOUpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  HCIIOJNB3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAJIKA MPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOTIOJAEHUIO (PU3UUECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwuIspHbIE SBIEHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JTYyUYEHUU OT LIBETA
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIAJd €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel W
B3aUMOJICHCTBUE BJEKTPUUYECKUX 3aPSA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOI'O MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA DJEKTPOJABUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh MpOBEpsSEMbIE TMPEANOIOKEHH, COOUPAThH
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHCHIBAaTH XOJA OMNbITA U
dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TMPSIMBbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIHLHON BIIAXKHOCTH BO3yXa,
CUJIBI TOKA, HANpPSOKEHUS C HCIOJNIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3UMYECKUX BEIMYHMH, CPaBHUBATh PE3yJbTaThl H3MEPEHUH C YYETOM 3aJaHHOU
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHHUS MPOBOJIHHUKA OT
€ro JIJIMHBI, TUIOUIaJAN MOMEPEYHOT0 CEUEHUs U YJIEIbHOTO CONMPOTUBIICHHS BELIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO W MapaUIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUTAHUPOBATh MCCIIEOBaHUE, COOMPATh YCTAHOBKY U BBINONHITH W3MEPEHUS, CIeAys
IPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, pabd0oTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
IPEJJI0KEHHON MHCTPYKLMU, U BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMIIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOH HAa UX ONMCAHUA (B TOM YHCIE: CUCTEMA OTOILJIEHHUS JTOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
SHEPruM, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelIbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIECKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOICTBA M H3MEPUTEIbHBIE HPHUOOpPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBbI 3JIEKTPUUECKUX LIETIeH C MOCJIEeI0BaTeNbHbIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI SJIEMEHTOB MIEKTPUUECKUX LIENel;

® T[PUBOAUTH NpHUMEpPHl (HAXOAWTh HWH(GOPMALKMIO O TMPUMEPAx) MPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsS 370pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEIACHHS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHS JOINOJIHUTEIbHBIX HCTOYHHKOB
BBIIETATh MHQPOpPMAIMIO, KOTOpas SBISIETCS NPOTUBOPEYMBONM WM MOXET OBITh
HEJIOCTOBEPHOM;

® 1CIIOJIb30BaTh NPHU BBINOJIHEHUN Y4EOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO JIUTEPATYpPy
(GU3MUEeCKOro Ccojaep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU U3
OJHOU 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHHs, 00001as
MH(OPMaLIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HMCCIEI0BATENbCKOM
JESATENIBHOCTH, TIPU 3TOM T'PaMOTHO MCIIOJIb30BaTh M3y4YEHHBIN MOHATHIHBIN ammapar
Kypca (pU3HUKH, COTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEN;

® [IpU BHINOJHEHUH Y4YEOHBIX INPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOILECCOB
pacnpenensiTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUHU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBHINOJHEHHEM IIJlaHa JEeHCTBUH M KOPPEKTUPOBATh €ro, aJleKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenuss B 9 Kjacce mpeIMeTHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCUTENIbHOCTh MEXaHMYECKOI0 JABMKEeHUs, nedopMmanus (yrnpyras, miacTuueckas),
TPEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, HEBECOMOCTb M MEpPerpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JTATBHO30PKOCTh, CIEKTPHl HCIyCKaHWS W TOTJIOIIeHHs, anbda, OeTa- M ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPY)KHOCTH, B3aUMOJCIHCTBUE TeEJ, PpEAKTUBHOE JIBU)XXECHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXamlllde M BBIHY)KIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacCIpOCTPaHECHHUE,
OTpaXEHUE U MIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJHBI, ILYHAaMH, 3XO, LBETa TeJ,
ONITHYECKUE SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBUE  BUIUMOTO,
yIBTPAPHUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JeiCTBUE PaIMOaKTUBHBIX U3TYYSHHI HA OPraHU3M 4YeJiOBeKa), IPU ATOM MEePEBOAUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsISI 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JBIKECHUH,
YCKOpEHHE, MepeMeIeHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass paboTa U MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJla, TTOIHSITOrO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MeXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXCHHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPaHEHHUsS 3apsIOBOTO H
MacCoBOTO YHCEN TMpU SACPHBIX peakUusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  NPAaKTUKOOPHUEHTHUPOBAaHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3aa4n (OMUPAIONITUECS Ha CUCTEMY U3 2—3 YpaBHEHHUIA), HCTIONB3YS
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKO€ YCJIOBHE, BBIABIATH HENOCTAIOIINME WIIH
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYETl M  OICHMBATH PEATUCTUYHOCTH MOJYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO PEUIMTh MPH HOMOIIM (HU3UYECKHUX
METOMOB,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMS,  BBLIEIATH  IPOBEpsieMOe
HPEINONI0KEeHNE, OLICHWBAaTh IMPABWIBHOCTh INOpPSJIKA IHPOBEAECHUS MCCIIEI0BaHMs,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyXKMHHOTO MasgTHUKA OT Macchl Ipy3a U )KECTKOCTU HPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEHHOE pacpocTpaHeHue
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO Ha0Opa 060PYA0BaHMS, ONUCHIBATE X0/ ONbITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBObI;

OPOBOJIUTH IPU HEOOXOAMMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpeness cpelrHee
3Hau€HUE H3MepsieMON BeNIUYuHBl ((OKYCHOE pacCTOsIHHE COOUparouie JIUH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSIMBIX HM3MEPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH IMIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBeTa OT yIja HaJeHHs U
yIi1a MPeIOMIICHHsI OT yIJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHPOBATh pE3yAbTaThl TOJXYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTH KOCBEHHBIE HM3MEpPEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJleHHs,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh WM3MEPEHHUs, cOOMpaTh HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJHSTH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BEITUYUHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAas JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, JaTUYMKHU MMOJIO0KEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKMX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3aJa4, ONTHUYECKUE CXEMBbI ISl OCTPOCHUSI M300paKEHHUI B TJIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O TWpPHUMEpax) MPaKTHYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAallMd HAa OCHOBE HMEIOIIMXCS 3HAHUNH H
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MIPU BHIMOTHEHUH YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIQJICTh TMpPHUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHGOpMANUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENbHOCTH, TP 3TOM T'PAMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE IINTIAHUPOBAHHUE 7 KJIIACC
HaunmeHoBaHue KosmyectBo yacos DJIEeKTPOHHbBIE
Ne Buanl nesreILHOCTH.
pa3aesioB U TeM Konrpounubie | Ilpakruuyeckue | (uudppoBbie)
n/n Bcero 6 XapakTepucTuka
NporpaMMbl oO0pa3oBaTeJbHbIE
porp padoThI padoThI p HeSTeILHOCTH
pecypcebl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIETr0 MUpa
o bu6nmoreka [IOK becena, HanpaBneHHas Ha
W3WKa - HayKa O
11 e 2 https://m.edsoo.ru/7f416194 | hopMuUpOBaHHE HA HAYIHBIX
MIPHAPOJIC .
PP 3HAHUU O MPUPOAE U
001IIeCTBE, B3aNMOCBSI3AX
YeJI0BEKa C IPUPOJAHOU U
COLIMAITBLHOU CPENOH.
Jluckyccus, MOKa3pIBaroIas
MO3HABATEJIbHBIE HHTEPECHI,
aKTHUBHOCTD,
JIF0003HATEILHOCTD U
CaMOCTOSITEILHOCTD B
Bubnuoteka ]_IOK IMO3HAHNH, HHTEPEC U
dusznueckue
1.2 2 1 https://m.edsoo.ru/7f416194 | YBa)KCHHEC K HAyYHbIM
BEJIMYUHBI

https://resh.edu.ru/

3HAHUSM, HAyKE.

[TpakTuyeckue 3aganus,
dhopmupyromye
NepBOHAYATEHBIC HABBIKA
HaOIIOICHUH,
CHCTEMATHU3aluHU H
OCMBICJICHHUS OTIbITA B
€CTECTBEHHOHAY4YHOU U
TYMaHHUTapHOH 00JacTIx



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

3HaHMHA.

1.3

EcTtecTBeHHOHAyUYHBIN
METO/] TO3HAHUS

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

becena, nanpasiieHHas Ha
dbopMupOBaHUE Ha HAYYHBIX
3HAHUU O IPUPOJE U
o0111ecTBe, B3aMMOCBSA3IX
4enoBeKa ¢ MPUPOTHON U
COLMAJIbHOW CPEIION.

Juckyccusi, moKa3bIBaroIast
[M03HABATEIIbHBIC HHTEPECHI,
AKTUBHOCTB,
JIF0003HATENILHOCTE U
CaMOCTOSITEIILHOCTE B
IIO3HAaHUH, I/IHTCpeC nu
YBa)KCHHE K HaAy4YHBIM
3HAHUSAM, HayKe.

[IpakTrueckue 3aganus,
dbopMmupyromme
MepBOHAYAJIbHbIE HABBIKU
HaOJII0ICHUI,
CUCTEMaTHU3alluu U
OCMBICTICHUS OTbITa B
€CTECTBEHHOHAYYHOH 3HAHMSL.



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

Wroro no pazueny 6

Pa3nen 2. IlepBoHavanbHble CBEEHUS O CTPOCHUH BELLIECTBA

2.1 CtpocHue BemecTra 1

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194
https://resh.edu.ru/

JIBH>KEHHE U
2.2 B3aUMOJECHCTBUE 2
YaCTHI[ BEIIECTBA

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

[IpakTnyeckue 3aganus,
dbopMupyromme
NEpPBOHAYAILHBIC HABBIKU
HaOJIIOIEHUH,
CUCTEMAaTH3AINH U
OCMBICIICHUS OTIBITA B
€CTECTBEHHOHAY4YHOU U
T'YMaHUTapHOHN 001acTIX
3HAHUS.

ArperaTHble
COCTOSIHUS BEILIECTBA

2.3

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

Hccnenosarenbckue u
MIPOEKTHBIE POPMBI PadOTHI,
pa3BHUBAIOINE HABBIKU
MCIIOJIb30BaHUS PA3INYHBIX
CPEICTB MO3HAHMSI,
HAKOIUIEHNs 3HAHUH O MHUpe
(s13pIKOBAsT, YUTATENBCKAS
KYJIbTYpa, AESITEIbHOCTD B
nH(OPMaLOHHOH, ITUPPOBOI
cpene



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

Wroro no pazneny )

Paznmen 3. /IBmkeHHe U B3aUMOJICHICTBUE TEII

Mexanunueckoe
3.1 3
TBIDKECHUE

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

Hccnenosarensckue u
pOeKTHBIE (POPMBI paboTHI,
pa3BUBAIOIINE HABBIKU
UCIIOJIb30BAHUS Pa3INIHBIX
CPEIICTB MO3HAHMUS,
HaKOIUICHHS 3HAHUH O MUpE
(A3bIKOBAsI, YUTATEIHCKAS
KYJIbTYypa, AeITeIbHOCTD B
WH(POPMATMOHHOH, TU(PPOBOH
cpene

Nuepuus, macca,
IIOTHOCTH

3.2

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

3.3 Cuna. Bunel cun 14 1

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

[TpakTudeckue 3a1anus,
dbopMupyromme
NepBOHAYalIbHbIE HABBIKU
HaOJII0ICHUN,
CUCTeMAaTH3aINH U
OCMBICIICHUS OTIBITa B
€CTECTBEHHOHAY4YHOU U
T'YMaHUTApHON 00JIaCTIX
3HAHUS.

Hroro no paszneny 21

Paznen 4. JlaBnenue TBEPIBIX TN, )KUIKOCTEN U Ta30B



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

4.1

Hasnenue. [lepenaua
JABJICHUS TBEPIBIMU
TeNaMH, JKHIKOCTIMU
M ra3amu

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

4.2

JlaBieHue KuIKOCTH

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

[TpakTryeckue 3ananus,
dhopmupyromue
NepBOHAYAILHBIC HABBIKA
HaOJIIOIEHUH,
CUCTeMAaTH3aINH U
OCMBICIICHUS OTIBITA B
€CTECTBEHHOHAY4YHOU U
T'YMaHUTapHOHN 001acTsIX
3HAHUS.

Hccnenosarenbckue u
POEKTHBIE POPMBI paboTHI,
pa3BUBAIOIINE HABBIKU
HCIOJIb30BAHUS PA3IMUHBIX
CPEICTB MO3HaHMS,
HaKOIJICHUs 3HaHUI 0 MUpe
(sI13BIKOBAs], YUTATEIIbCKAS
KYJbTYpa, AESITEIbHOCTD B
MH(OPMaLIMOHHOH, ITUPPOBOI
cpene

4.3

ATmocdepHoe
JIaBJICHHE

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

4.4

JleficTBUE KUIKOCTH
Y ra3a Ha
MOTpy>KEHHOE B HUX
TEJO

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

[TpakTuueckue 3ananus,
dbopmupyromme
MepBOHAYANIbHbBIE HABBIKU
HaOIIOICHUH,
CHCTEMATHU3aluHU H
OCMBICJICHHUS OTIBITA B
€CTECTBEHHOHAYYHOU U
TYMaHUTapHOHN 001acTIx
3HAHUS.



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Paznen 5. PaboTa u MOIIHOCTH. DHEpPrus

51 Pabora 1 MomHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

5.2 [IpocTeie MexaHU3MBI

bu6nunoreka [IOK
https://m.edsoo.ru/7f416194

HccnenoBarensckue u
MPOEKTHBIC POPMBI pabOTHI,
pa3BUBAIOIINE HABBIKU
UCIIOJIb30BaHUS PA3IUYHBIX
Cpe/ACTB NIO3HAHUS,
HAKOIUUIEHUS 3HAHUI O MHUPE
(SI3BIKOBAST, YU TATEIICKAS
KYJIbTYypa, AeITeIbHOCTD B
WH(POPMAIMOHHOH, TU(DPOBOH
cpene

[IpakTueckue 3ananus
dbopMupyromme
MepBOHAYAJIbHbBIE
MIPEACTABJICHUS O IPUPOIHBIX
U COLIMAJIbHBIX O0BEKTaX,
MHOT000pa3uu 0OOBEKTOB U
SIBJICHUH TIPUPOJIBI, CBS3H
YKUBOHM M HEXKUBOM MPUPOJIBI,
0 HayKe, HAy4HOM 3HaHUHU.

Mexannueckas
5.3

SHEprus

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

VY4eOHble cUTyaluu,
HarpaBJICHHBIC HA



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

https://resh.edu.ru/

dhopmupoBaHue
9KOJIOTUYECKOH KYNIbTYpHI,
OTBETCTBEHHOT'0, OEPEKHOTO
OTHOLLUEHUS K PUPOJIE,
OKpY>Karollen cpelie Ha
OCHOBE POCCUHCKUX
TPAAUIIMOHHBIX TYXOBHBIX
LIEHHOCTEH, HAaBBIKOB OXPaHBI,
3aIUThl, BOCCTAHOBJICHUS
MIPUPOJIbI, OKPYKAIOIIEH
Cpelibl;

[TpakTuyeckue 3aganus,
dbopMupyromme
NepBOHAYalIbHbIE HABBIKU
HaOJII0ICHUN,
CUCTEMAaTH3alllu1 U
OCMBICIICHUS OTIBITa B
€CTECTBEHHOHAY4YHOU U
T'YMaHUTApHON 00JIaCTAX
3HAHUA.

Wroro no pazueny 12
PesepsHOe Bpems 3
OBLIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



https://resh.edu.ru/

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (uudposrie) Bujbl JesiTeJIbHOCTH.
pa3iejioB H TeM KonTposabubie | IIpakTuyeckue
n/n Bcero 6 ) oOpa3oBaTe/ibHbIE XapakTepucTuka
NporpaMMbl
porp padoTsI padoThI pecypebi HeSTeILHOCTH
Pa3gen 1. TensioBbIe IBJICHUS
bu6mmoreka [JOK becena §) BOCIIMTAaHUU
Crpoenue u
1.1 . 7 https://m.edsoo.ru/7f4181ce | cTpeMiicHUS K MO3HAHHIO CeOs
CBOICTBa BeEIECTBA ] N
https://resh.edu.ru/ U JPYrux JIOACH, TPUPOIBI U
o0miecTBa, K  IOJTYYEHUIO
3HAHUH, Ka4ye€CTBEHHOI'O
o0pa3oBaHUs c yuéToM
JUYHOCTHBIX ~ HHTEPECOB U
0OIIIECTBEHHBIX TOTPEOHOCTEMH.
Jluckyccusi,  MOKa3bIBaroLIas
TemmoBsie BuGnorexa [IOK MO3HABATEJIbHBIE  WHTEPECHI,
1.2 21 1 5
IpOECCh https://m.edsoo.ru/7f4181ce | 3KTHBHOCT®,
JII0003HATENLHOCTD "
CaMOCTOSITEILHOCTD B
MMO3HAHUH, UHTEpEC H
yBa)KEHUE K HAy4YHBIM

3HAaHUAM, HAYKE.

Hp AKTUYCCKHUC 3aaaHusd,

dbopMmupyromme
NEPpBOHAYAJIbHBIC HaBbIKU



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

HaOJIOIEHUH, CHCTEMAaTHU3al1

U OCMBICJICHHMS ONbITa B
€CTECTBEHHOHAYYHOM u
ryMaHUTapHON o0nacTax
3HaAHMUS.
Htoro no paznemny 28
Paznen 2. DnexTpuyeckue U MarHUTHBIC SIBJICHUS
DneKTprUecKue HccnenoBarensckue u
3apsiJIbl. bubnnoreka [JOK npoeKkTHbie (GOpMBI  paboTHI,
2.1 3apsiKEeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181ce | pa3BuBarOIINE HAaBBIKH
U UX https://resh.edu.ru/ UCIIOJIb30BAHUSL  Pa3JIMYHBIX
B3alMOJIeIiCTBHE CpEICTB MMO3HAHMS,
HAKOIUIEHUS 3HAHUH O MUpE
(s13pIKOBA, YUTATENbCKAS
59 [TocTostHHBIN 20 1 7 bubmmoreka [IOK KyJIbTypa, JEATEIIbHOCTh B
ANEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce MHPOPMALMOHHON, HU(POBOI
cpene
53 MaruutHbie 5 1 15 bubmuorexa [JOK [IpakTnueckue 3aJIaHUs,
ABJICHUS https://m.edsoo.ru/7f4181ce | hopmupyromme
MepBOHAYAIIbHBIC HaBBIKH
bu6mmorexa [IOK HAONIONEHUH, CHCTEMATU3AIINI
2.4 IIeKTPOMATHHTHAS 4 https://m.edsoo.ru/7f4181ce |1  OCMBICICHUA  OmIBITA B
WHIYKITHS .
https://resh.edu.ru/ CCTCCTBCHHOHAYYHOH u
ryMaHUTapHON obmacTax
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3HaHMHA.

HccnenoBarenbekue 51
IPOEKTHBIE (OPMBI  paboTHI,

Pa3BHUBAOIINC HaBBbIKHU
HUCIIOJIBb30BaHUA Pa3INIHBbIX
CpCacTB IIO3HaHWMA,

HAaKOIUICHWsT 3HAaHUH O MHpe
(s13bIKOBAA, YUTATEIIbCKAs
KyJIbTypa, JEATEIbHOCTh B
MH(POPMAIIMOHHOH, U(PPOBOH
cpene

Htoro no paznemny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO0 68 3 145
[TPOI'PAMME
9 KJIACC
DJIEeKTPOHHbIE Buiasb! 1eATeILHOCTH.
(undposbie)
HauMeHoBaHMe KoanuecTBo yacon o0pa3zoBarTejibHbIE
J:;')H pa3aesioB U TeM pecypchbl
NPOrpaMMmsblI
Beero KourpoJubnbie | IIpakTnueckue XapakTepHCTHKA
padoThI padoThI AeATeLHOCTH

Pa3zgen 1. Mexann4deckue siBJIeHHUSA




11

MexaHu4eckoe
IBIKEHHUE U
CIIOCOOEBI €ro
OIMMCaHUs

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Becena, popmupyromas
IPEeICTaBICHUS O
COBPEMEHHOM HAyYHOU
KapTHHE MUpa,
JOCTIDKEHUSIX HAYKU U
TEXHUKHU,
apryMEHTUPOBAaHHO
BBbIpa)KAIOIINHA IOHUMaHKE
3HAYCHUS HAYKU B )KU3HU
pOCcHuiicKOro 00111ecTBa,
o0ecreyeHnu ero
0Ee30I1aCHOCTH,
I'YMaHUTapHOM, COLIUAIbHO-
H9KOHOMHYECKOM Pa3BUTHU
Poccun.

[IpakTrueckue 3aganus,
(bopmupyrole HaBBIKH
HaOJIIOICHUI,
cUcTeMaTH3aluu 1
OCMBICJICHHS OTIBITA B
€CTECTBEHHOHAY4YHOU U
TyMaHUTapHOU 00J1acTAX
3HaHUS.
Uccnenosarennckue u
IpOeKTHbIE (POPMBI paboTHI,
pa3BUBAIOIINE HABBIKA
UCTIOJIb30BAaHUS PA3IMUHBIX
CpeICTB MO3HAHMUSA,
HaKOIIJICHUs 3HAaHUM 0 MUpe
(s13BIKOBAsT, YUTATEITBCKAS
KYJIbTYpa, A€ATEIbHOCTD B
MH(}OpPMaIIMOHHOH,
1¢poBoi cpesie

1.2

BsaumogeiicTBue

20

but6mmoreka [IOK



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

TCI

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

1.3

3aKOHbBI COXPAHEHHUS

10

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazaeny

40

Pa3zgen 2. Mexanndeckue KoJ1e0anus u

BOJIHBI

2.1

Mexannueckue
KOJIEOaHUs

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/

becena, nanpaBnenHnas Ha
dopmupoBaHue Ha
HAYYHBIX 3HAHUU O IPUPOJIE
1 00IIIECTBE, B3aNMOCBSI3SIX
YeloBeKa ¢ MPUPOTHON U
COLMAIIBHOM CPENION.
[IpakTuueckue 3a1anus,
dbopMupyIOIe HABBIKH
HaOJIFOIEHUH,
CUCTEMAaTH3alUH U
OCMBICJICHHS OTIbITA B
€CTECTBEHHOHAYYHOU U
TYMaHUTapHOM 00IacTIx
3HAHHUS.
Hccnenosarenbckue n
POEKTHbIE (POPMBI PabOTHI,
pa3BUBAIOIINE HABBIKU
WCIIOJIb30BAaHUS PA3IMYHBIX
CPEICTB MO3HAHMSI,
HAKOIUJICHUSI 3HAHUI O MUPE
(s13bIKOBAST, YUTATEIHCKAS
KyJlbTYypa, JesITeIbHOCT B
UH(POPMALIMOHHOM,
n@poBoH cpejie

2.2

Mexanuueckue
BOJIHBL. 3BYK

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
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Hroro no pazgeny

15

Pa3zgen 3. DiieKTpOMArHuTHOE 10JIE M 3JIEKTPOMATHUTHBIE BOJIHbBI

becena, nanpaBiieHHas Ha
dbopMHpOBaHHUE Ha
Hay4YHBIX 3HaHHUI O PUPOAE
U 00IIeCcTBE, B3aUMOCBS3IX
YeJI0BeKa C IPUPOJHON U
COIMAJIbHOM CpelIoH.
[IpakTrueckue 3aganus,
dbopMupyrole HaBBIKU
HaOJIIOICHUI,
cUCTEeMaTu3aluu U

OIeKTPOMArHHTHOE Bu6miorexa LOK OCMBICIICHHS OTIBITA B
noJie u N
3.1 6 https://m.edsoo.ru/7f41adae | SCTCCTBCHHOHAYUHON U
ANIEKTPOMAarHUTHBIE ] TYMaHHUTapHOH 00JacTIx
https://resh.edu.ru/

BOJIHBI 3HaHUS.
Uccnenosarennckue u
NpOeKTHbIE (POPMBI padoTHI,
pa3BUBAIOIINE HABBIKU
UCIIOJIb30BAaHUS Pa3IMYHBIX
CpeACTB MO3HAHMUA,
HaKOIIJICHUs 3HAaHUM 0 MUpe
(sI3BIKOBAsT, YUTATEIBCKAS
KYJIbTypa, JesITeTbHOCTD B
UH(POPMALIMOHHOM,
n@poBoH cpejie

Htoro no pazneny 6
Pa3nen 4. CeeroBble sIBJICHU
3aKoHbI 6 bu6muoreka [JOK becena, nanpasnennas Ha
41 OpMHMpPOBAaHHE Ha
pacnpocTpaHeHUs https://m.edsoo.ru/7f41a4a6 (bopmmp

Hay4YHBIX 3HaHHUI O MPUPOJE



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

CBETa

https://resh.edu.ru/

1 00IIECTBE, B3aUMOCBA3IX
YeioBeKa ¢ IPUPOIHOMN U
COLMAIIBHOW CPENION.
[IpakTuveckue 3a1anus,
dbopMupyroe HaBBIKH
HaOJIIOIeHUH,
CUCTEMAaTH3AINH U
OCMBICJICHHS OTIBITA B
€CTECTBEHHOHAY4YHOU U
TyMaHUTapHOM 001acTax
3HaHUSI.
HccnenoBarensckue u
MPOEKTHBIE POPMBI pabOTHI,
Pa3BHUBAIOIINE HABBIKU
UCIIOJIB30BaHUS PA3IHYHBIX
CpEeACTB MO3HAHHUA,
HAKOIUICHUS 3HAHUN O MUPE
(s3BIKOBAST, YUTATEITLCKAS
KYJIbTYpa, AeITeIbHOCTD B
MH(}OPMallMOHHOM,
1¢poBoi cpesie

4.2

JIuH3b1
OINTUYECKUE
npubopsI

bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6

4.3

Pasnoxxenue Oenoro
CBETa B CIIEKTP

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny

15

Pa3zgen 5. KBaHTOBLIE IBJICH

us

5.1

Hcnyckanue n
MOTJIOLIEHUE CBETA
aTOMOM

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

becena, nanpaBneHHas Ha
dbopmupoBaHUE Ha
Hay4YHBIX 3HaHHUU O MPUPOAE



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

1 00IIECTBE, B3aUMOCBA3IX
YeioBeKa ¢ IPUPOIHOMN U
COLMAIIBHOW CPENION.
[IpakTuveckue 3a1anus,
dbopMupyroe HaBBIKH
HaOJIIOIeHUH,
CUCTEMAaTH3AINH U
OCMBICJICHHS OTIBITA B
€CTECTBEHHOHAY4YHOU U
TyMaHUTapHOM 001acTax
3HaHUSI.
HccnenoBarensckue u
MPOEKTHBIE POPMBI pabOTHI,
Pa3BHUBAIOIINE HABBIKU
UCIIOJIB30BaHUS PA3IHYHBIX
CpEeACTB MO3HAHHUA,
HAKOIUICHUS 3HAHUN O MUPE
(s3BIKOBAST, YUTATEITLCKAS
KYJIbTYpa, AeITeIbHOCTD B
MH(}OPMallMOHHOM,
1¢poBoi cpesie

59 CtpoeHue aTOMHOTO 5 bubmuorexa [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
. S 7
53 /ICPHBIC peakitin https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb

[ToBTOpEenue n
6.1 00001eHune
' COJIepKaHUs Kypca

¢u3uku 3a 7-9 knace

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Jluckyccus, moka3bIBaromias
IIO3HABATCIIBHBIC I/IHTepeCBI,
aKTUBHOCTD,
JIF0003HATEIBEHOCTD U
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CaMOCTOSITENIbHOCTD B
MO3HAHUH, UHTEPEC U
YBa)KCHHE K HAYYHBIM
3HAHUSAM, HayKe.

Y4eOHble cUTyaIum,
HaIpaBJieHHbIC HA
dopmupoBanue
9KOJIOTHYECKOH KYIbTYpHI,
OTBETCTBEHHOT'0, OEPEIKHOTO
OTHOLIEHHUSI K IPUPOJIE,
OKpYKarollen cpene Ha
OCHOBE POCCUHCKHUX
TPaIULIMOHHBIX TyXOBHBIX
IICHHOCTEH, HABBIKOB
OXpaHbl, 3aIIUTHI,
BOCCTAHOBJIEHUSI IPUPO/IBI,
OKPY KaroIlen cpeibl

Hroro o pasneny 9

HazBanue MmoayJist

OBIIEE KOJIMYECTBO 102 3 97
YACOB I10 [TPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O IPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

o ®dusmka, 7 xnacc/ [leppimkun A.B., OO1IecTBO ¢ OrpaHUYEHHONH OTBETCTBEHHOCTHIO «JIPODAY; AKIOHEpHOE 00IIECTBO

«M31aTenbpCTBO <<HpOCBCH_ICHI/Ie»

e  ®dwusuka, 8 xnacc/ [lepeimkua A.B., O0mecTBO ¢ orpaHUYeHHOMN 0TBETCTBEHHOCTHIO «/[PODAY; AKIinoHEpHOE 00IIIECTBO

«M3parensctBo «lIpocsemmenne»
o ®dusuka. 9 xknacc. YueOnuk (aBropsl M. M. [lepsimikun, E. M. I'yrHuk, A. W. UBanos, M. A. IletpoBa).




METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e PaOouas nporpamma «®usuka. 7—9 knacce» (aBTopsl E. M. I'ytHuk,M. A. IletpoBa, O. A. UepHukosa)

e @usuka. 7 kiacc. Metonuueckoe mocodue (aBropsl O. A. Uepnukosa,C. H. ['manenkora, B. B. Kyapsisies).
o @usuka. 7 kinacc. JIunaktuueckne matepuansl (aBTopbl A. E. Mapon,E. A. Mapon).

o @usuka. 7 knacc. COOpHHK BOIIPOCOB U 3a11a4 (aBTopsl A. E. MapoH,

e E. A. Mapon, C. B. I1o3olickuii

®dusuka. 8 kinacc. Yueonuk (aBropsl M. M. Ilepeimkun,A. Y. IBaHOB).

®usuka. 8 kiacc. Meroauueckoe nocodue (aBropsl O. A. Uepnukona,C. H. 'magenkosa, B. B. Kyapsisues).
®dusuka. 8 kiace. unaktuueckue marepuaisi (aBTopsl A. E. Mapon,E. A. Mapon).

®dusuka. 8 kimacc. CoopHuk Borpocos u 3aaa4 (aBTopsl A. E. Mapon,E. A. Mapon, C. B. I1o3oiickuii).
®usuka. 9 xiacc. Yuedbnuk (asropsl Y. M. Ilepoiukun,E. M. I'ytauk, A. U. Banos, M. A. [lerposa).
®usuka. 9 kiacc. Meronnueckoe nocodue (asropsl O. A. Uepnuxosa,C. H. 'manenkosa, B. B. Kynpsisues).
®usuka. 9 kinace. Aunaktuueckue marepuaisl (aBTopsl A. E. Mapow, E. A. Mapon).

®dusuka. 9 kinacc. CoopHuk BorpocoB u 3aaa4 (aBTopsl A. E. Mapon,E. A. Mapown, C. B. Ilo3oiickuit).

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e butmmoreka [JOK
https://m.edsoo.ru/
e https://resh.edu.ru/
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