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1. MIOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsI COCTaBJIEHA HAa OCHOBE
HOJIOXKEHUH U TpeOOBAaHUH K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTebHOMN
nporpammsl, ipeactaBieHHbx B PI'OC OO0, a takxe ¢ yuéroMm denepaibHONM pabodeit mporpaMMbl
BocnuTanus, paboueit nmporpammsel Bociiutanuss MOY «COILL Nel2 ropona [uxans» u Konnenuu
npenoiaBaHust yueOHoro npenmera «Puznkay.

Copnepxkanue nporpaMMbl 1o (U3MKE HAIPaBICHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYAIOUIMXCS M OpraHu3alMio M3ydyeHHs (U3MKM Ha JEATeIbHOCTHOW ocHOBe. B
nporpamMMe 1o (pu3MKe y4UTBHIBAIOTCS BO3MOYKHOCTH Y4€OHOT'O MpeaMeTa B peaju3aliy TpeOOBaHUMI
OI'OC OOO k miIaHupyeMbIM JHYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKKe
MEXIIPEIMETHBIE CBS3U €CTECTBEHHO-HAyYHBIX Y4EOHBIX IPEAMETOB HAa YPOBHE OCHOBHOI'O OOILEro
o0OpazoBaHwUs.

[IporpamMa 1o (u3HMKE YyCTaHABIMBAET paclpeieiieHne Yy4eOHOro Marepuana Mo Trojam
oOyueHus (1o Kjaccam), ImpejyiaraeT IpUMEpPHYIO IOCIEN0BaTEIbHOCTh U3YUYE€HUS TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTH IPEIMETHOTO CO/IEPIKAaHUs U yUETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLIXCsl.

[Tporpamma mno ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUs METOIMYECKOW IMOMOIIU YYHUTENIO B
co3anuu paboueil mporpaMmbl IO y4eOHOMY MPEIMETY.

®u3nka SBISETCS CUCTEMOOOpa3yrOIMM JJIi €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
HOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SBJICHHM, H3y4yaeMbIX XUMMEH,
Ouonoruelt, actpoHomued U (Qusnueckoil reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IIPEIOCTABIIAET Haubosee ACHble 00pa3lbl IPUMEHEHUS HAyYHOTO METO/1a MMO3HaHus,
TO €CTh CII0C00A MOJIYyYE€HUS JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 rIaBHBIX 337124 PU3NUECKOro 00pa3oBaHus B CTPYKTYpe 0011ero oopa3oBaHus COCTOUT
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH U MHTEpEca K HayKe Y 00yJaromuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TPEAINOJIATAET  OBJIAJCHUE  CIETYIOIUMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® HAy4YHO OOBSACHATH SIBIICHUS,

® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

e UHTEPHPETUPOBATh JaHHBIE M HCIOJNb30BaTh HAay4HbIE JIOKa3aTeIbCTBA IS
MOJIyYEHUs BBIBOJIOB.

[lenmn wu3ydyeHus (QU3MKM Ha YPOBHE OCHOBHOTO OOIIEro o0O0Opa3oBaHUs OIPEACIICHBl B
Konuenmuu mnpenoxaBanus ydyeOHoro mnpeamera «Pusmka» B 00pa30BaTENbHBIX OpraHU3aALMIX
Poccuiickoit  ®enepanuu, peaJM3ylOIIUX  OCHOBHBIE  00II€00pa3oBaTelbHbIE  MPOrPaMMBbl,
yrBepxka€HHOW pemenueM Komnermn MunucrepcrBa npocsemenus Pocculickonn  ®denepanuun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyyenus pU3NKH:

e [puoOpeTeHue MHTEpeca M CTpeMJICHHS OOydyaromMXCsl K HAyYHOMY HM3Y4YEHMIO MPHPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE MpPEJCTABICHMA O HAydyHOM MeEToA€ TMO3HaHHA U (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBJICHHSIM;

e (opMupoBaHME HAayYHOTO MMPOBO33PEHHMS KaK pe3ysibTaTa H3y4eHHS OCHOB CTPOEHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHue npeAcTaBIeHUN O poiu GU3NKHU A7 Pa3BUTHS IPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;



pa3BUTHE TPEACTaBICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodecCHOHATbHON
JIeSATeTLHOCTH, CBSI3aHHON ¢ (DM3HMKOM, MOATOTOBKA K JajbHEHIIEMy OOYYEHHIO B 3TOM
HaHpaBJIeHI/II/I.

JlocTikeHne 3TUX IeNiell MporpaMMsl 1o (u3uKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
o0ecreunBaeTcsl pelIeHueM CIelyIoIuX 3a4a4:

npuOOpeTeHNEe 3HAHUNA O JHMCKPETHOM CTPOCHHMM BEUIECTBA, O MEXaHWYECKHUX, TEIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpUOOpEeTEeHNE YMEHHUI OMHUCHIBATh U OOBACHATH (PU3NYECKUE SBIICHUS C HCIOJb30BaHHUEM
MOJIy4YEHHBIX 3HAHUI;

OCBOEHHUE METOJIOB PEIICHUSI MPOCTEHIINX PACUETHBIX 3a/a4 C HCIOIb30BaHUEM (PU3UUECKHUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HaAOJIONaTh NPUPOAHBIC SIBICHHUS M BBIIOJHATH OIBITHI, JTaOOpaTOPHBIE
paboThl M OKCIEPUMEHTaJbHbIE MCCIEAOBAHUS C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX
npuOOpoB;

ocBoeHHE TpHEMOB paboTel ¢ wuHpopManuend (HU3MYECKOTO COACPIKAHMS, BKIFOYAS
UH(POPMALIMIO O COBPEMEHHBIX JOCTIKEHHSX (DM3UKH, aHAIU3 U KPUTHUYECKOE OIICHWBAaHUE
uHpOpMaLNH;

3HaKOMCTBO cO cdepaMu MpopecCHOHATBHON AEATEIbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (06a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 daca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Ipenyaraemelii B mporpamme 1o (U3UKe MepeueHb J1adOpPaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTEIIbHBIN XapaKTep, YUUTEIb JIeJIaeT BHIOOP MPOBEACHUS J1a00paTOPHBIX pabOT M OIBITOB C
y4€TOM HHIMBHUIYaJIbHBIX OCOOCHHOCTEH OOYYAIOLIMXCs, CIHCKA JKCIEPHUMEHTAIBHBIX 3aJaHHid,
IpeUlaraéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 1o (pr3uKe.



2. COJEP) KAHUE OBYUYEHUSA

7 KJIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUpPa.

®usnka — Hayka o npupoge. SABineHus npuponbl. Pu3MUECKUE SBICHHUSA: MEXaHUYECKHE,
TEIJIOBBIC, FJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWYMHBL. M3mepenune (Qusmueckux BenuuumH. Du3HuUecKHe MPUOOPHI.
[TorpemnocTs nu3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢wusuka u npyrue ecrecTBeHHblE HayKU WM3Yy4aroT mpupony. EcTtecTBeHHO-HAyYHBIH METO.
MO3HAHUS: HAONIOJCHHUE, MMOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE TUIOTE3, DKCIEPHUMEHT IO
MPOBEpPKE THUIOTE3, OOBsICHEHHWE HabmogaemMoro sBieHus. OnucaHue (U3HYECKUX SBICHUN C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, FJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usuyeckue TPHOOPHI W TPOIEAYypa NPSIMBIX H3MEPEHUN aHAJIOrOBBIM M IHU(POBBIM

puOOpOM.

Jlabopamopnsie pabomot u onvimeol.

OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIHLHOTO TPHOO0pA.
N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.
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W3mepenne TemmepaTypbl IMpU IOMOLIM JKUAKOCTHOTO TEpMOMETpa U  JlaTuMKa
TEMIEPATYPHI.
6. IlpoBemenue wuccreAOBaHHUS MO TMPOBEPKE THIOTE3bI: JalbHOCTh MOJNETa IIAPUKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIIe BHICOTA MYyCKAa.

Pa3nen 2. [lepBoHayaibHbIe CBeeHHs 0 CTPOCHNH BElEeCTBA.

CtpoeHue BellecTBa: aTOMbl U MOJEKYJIbl, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTpPOEHHE BEILECTBA.

JBwxenue wuactuil BemecTBa. CBSA3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIEpaTypoOu.
bpoyHoBckoe nBmwkenune, auddysus. BzaumonelcTBHe YacTHIl BEHIECTBA: MPUTSKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAIUTMUECKUX )
Ten. B3auMOCBS3p MeXAy CBOMCTBAMHM BEUIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX M HUX
ATOMHO-MOJIEKYJISIpHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHMSL.

2. Habmopnenue nudpdysuu.

3. HaOmonenue sBieHUil, OOBICHAIOMMXCS TPUTDKEHHEM WJIM OTTAJKMBAaHHUEM YaCTHII

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PsIOB (C UCIONIb30BaHueM (hoTorpaduwii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITMPEHHS Ta30B.

3. OmBITH M0 OOHAPYKEHUIO ACHCTBHS CHII MOJICKYJISIPHOTO TPUTSKEHHSL.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanuueckoe OBUKEHHE. PaBHOMEpHOE M HepaBHOMepHOe nBHkeHue. Ckopoctb. CpenHss
CKOPOCThH MPU HEPAaBHOMEPHOM JIBIDKCHHUH. PacuéTt myTu U BpeMeHU JIBUKECHUSI.



SBnenne nHepuuy. 3aKOH MHEpIUU. B3auMozencTBue Ten Kak MpuYuHa U3MEHEHUSI CKOPOCTH
JIBIKEHMS Tel. Macca kak Mepa MHEpTHOCTH Tena. [lmoTHocTh BemiecTBa. CBs3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuna Kak xapakTepHCTHKa B3auMoJiecTBUs Tell. Cuiia ynpyroctd U 3akoH ['yka. M3mepenue
CUJIBl C MOMOIIBI0 JUHAMOMETpA. SIBIEHUE TATOTEHHMS M cuila TshkecTH. Cuia TSHKECTH Ha JIPYTUX
wianerax. Bec Tema. HeBecomocTh. ClioK€HHME CWIJI, HaIpaBlIEHHBIX [0 OJHOW IPSIMOH.
PaBnogeiicTByromas cwi. Cuna tpeHus. TpeHue cKoiabXeHUsI U TpeHHE MOoKos. TpeHue B MpUpoAe U
TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCcKOro IBUKEHUS Tela.

N3mepeHne ckopocTu NpSMOIMHEMHOTO ABMXKEHUS.

Habntoienue siBieHus] UHEPIIUH.

Habmroienue n3MeHeHuns: CKOpoCcTy MPH B3aUMOJICHCTBUH TEI.

CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH pPABHOMEPHOTO [JBMKEHHS (IIapHKa B IKHJIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmnpeneneHue CpelHEH CKOPOCTH CKOJBKEHUS Opycka WM IIapuka I0 HaKJIOHHOU
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MJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPIOTO TENA.

4. OmubITel, JIEMOHCTPHUPYIONINE 3aBUCUMOCTh pacCTsDKCHUS (IedopMainui) TPYKHHBI OT

IIPUIIOKEHHOM CHUJIBI.
5. OmnbITel, AEMOHCTPUPYIOIINE 3aBHCUMOCTh CHIIBI TPEHHsI CKOJBXKEHHs OT Beca Tela u
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

HaBnenue. CriocoObl YMEHBIICHHS W YBEIUMYCHHUS naBiieHus. [laBneHue raza. 3aBUCUMOCTh
JaBjieHus raza oT o0néma, TemmepaTypsl. [lepenaya naBneHuss TBEPABIMHU TellaMH, KHUAKOCTAMHU U
razamu. 3akoH [lackans. [TneBMaTuyeckue ManuHbl. 3aBUCUMOCTD JIaBICHUS KUIKOCTH OT TITyOUHBI.
I'unpocratnueckuii napanoke. Coobmaromuecs cocynpl. ['uapaBinueckie MeXaHU3MBI.

AtMocdepa 3emnu u atMochepHoe AaBieHue. [[puunHbl cynecTBOBaHMS BO3AYIIHON 000J0YKH
3emnu. Omeir Toppuuermmu. M3mepeHune aTtMocepHOro HaBi€HUSA. 3aBUCUMOCTh aTMOC(HEPHOro
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A uamMepeHus: atMochepHOro AaBICHUS.

JlelicTBHE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxuMeioBa) cuia.
3akon Apxumena. [TnaBanue ten. Bo3ayxoruiaBanue.

Hemoncmpayuu.
3aBUCUMOCTB JaBJIEHUS Ta3a OT TEMIIEPATYPBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coo0mraronirecs: CoCy/bl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOW YacTH Teja W IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue nmnaBaHus TeN: MJIaBaHWE WK MOTPYKEHUE Tell B 3aBUCMMOCTH OT COOTHOLIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.
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Jlabopamopnwvie padbomot u onvimol.

1. HccnemoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B KHUAKOCTh YaCTH
Tena.

2. OrmpezaeneHue BHITAIKUBAIOLIEH CUIIBI, JCHCTBYIONIEH Ha TEJI0, HOTPYKEHHOE B )KUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTHU BBITAJIKMBAIOIICH CHIIbI, IEHCTBYIOIIEH HA TENO B KUAKOCTHU, OT
MaccChl Tela.

4. OnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIBI, IEUCTBYIOIIEH HA TEJIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHE JIOAKM U OmpejesieHue eé
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHM3MBI: pbluar, OJOK, HaKJIOHHas MIOCKOCTh. [IpaBmio paBHOBecus phlyara.
[IpumeHenue mpaBuia paBHOBECHS pbruara kK OJ0ky. «3omotoe npaBuioy Mexanuku. KIIJI mpocteix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. Kunernueckas u noreHuuainbHas sHeprus. [IpeBpamienue oqHoro Bujaa
MEXaHUYECKOM IHEPTUu B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenuie pabOThI CUIIBI TPEHUS PU PABHOMEPHOM JIBUYKEHUH TeJla TI0 TOPU30HTAIBHOM

MOBEPXHOCTH.

2. HccnenoBaHue ycIoBHI paBHOBECHS pbluara.

3. Hsmepenne KIIJ] HaKIOHHOM MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TOJIOKEHHSI MOJEKYISIPHO--KUHETUUYECKON TEOpUH CTPOEHUsl BemnlecTBa. Macca u
pa3mMepbl  aroMOB U MouyieKyJl.  OmbITbl,  MOATBEP)KJIAIOIIME  OCHOBHBIE  MOJOXKEHHS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mogenu TBEPIOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucramimdeckue u
amop¢ubie Tena. OObsICHEHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TN HAa OCHOBE MOJOKEHUU
MOJIEKYJIIPHO--KUHETHYECKON Teopun. CMauyMBaHWE U KalWJUISIPHBIE SIBICHUA. TerIoBOe pacliupeHue
U CXKaTue.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YacTHUIl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHs BHYTPEHHEW SHEPruu: TeIulonepeaadya u CoBepiieHue padoThl. Bus
TEIJIoNepelauu: TEMIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHE.

KonuuectBo Temnorsl. VYjaenbHas TEIIOEMKOCTh BellecTBa. TemIooOMEH U TEIIOBOE
paBHOBecHE. YpaBHEHHME TeIloBoro OanaHca. IlmaBneHme u OTBepAeBaHHME KPUCTATLTUMYECKUX
BEIIIeCTB. Y IeibHas TeruioTa ruiaBieHus. [lapooOpazoBanue u xonaeHcanus. Vcnapenue. Kunenue.
VYaenbHas TermioTa mNapooOpa3oBaHMs. 3aBUCMMOCTh TEMIIEPATypbl KHIIEHHS OT aTMoc(hepHOro
JTaBJICHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIINUBA. Y IeJbHAs TEIJI0Ta CTOPAHUS.

[Tpunmmner paboTel TernoBbix nurateneit KIIJ[ rermnoBoro neurarens. TemnoBeie IBUTATENd U
3alIUTa OKPYKarolel Cpeibl.



3aKOH COXpaHCHHSI M TTPEBPAIICHHUS SHEPTHH B TEIUIOBBIX MTpOIeccax.
Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

HaGimroieHue sSIBJICHUI CMAaYMBaHKSI M KAIIMJUTSIPHBIX SBJICHHH.
HaGroienne TemioBoro pacivpeHust Tedl.

V3MeHeHre naBlieHUs Ta3a Mpu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[TpaBuiia U3MEpEeHHs TEMITEPATYPHI.

Buel Terionepenaym.

OxJtaxIeHue IPHU COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

10 CpaBHeHHUE TEIIOEMKOCTEH Pa3IMYHBIX BEIICCTB.

11. HaOroneHue KUIEHUS.
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12. HaGnroieHre IOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.

13. Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnwvie pabomot u onvimel.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OMBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IITPHIIA.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs

WJI OXJIAJKICHHUSL.

6. IlpoBepka THMOTE3bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI  CTOJOHMKA JKUAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOnroneHue n3MeHEHUs BHYTPEHHEH YHEPrHH Teja B pe3ysbTare Teronepeaadn u padoThl
BHEIITHUX CHIL.

8. HccnenoBanue sSBICHHS TEIIIOOOMEHA ITPH CMEIITMBAHUK XOJIOHOM U TOPSYCH BOJIBI.
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9. OmpeneneHue KOIMYECTBA TEIJIOTHI, MOIYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM UITHHIPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca HCIapeHHS.

12. OnpeneneHrie OTHOCUTEIHHON BIKHOCTH BO3IyXa.

13. Omnpenenenuie yaeabHOM TEIIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexktpuzanus Tena. J[Ba poja 3JEKTpUUECKUX 3apsiioB. B3zammonelicTBre 3apsKEHHBIX Te.
3akon Kynona (3aBUCMMOCTb CHIIBI B3aWMOJEWUCTBUS 3apsDKEHHBIX Tel OT BEIWYUHBI 3apssioB U
pPacCTOSTHUS MEX]TY TEJIaMH).

Onektpuueckoe mojne. Hampspk€HHOCTH snexTpuueckoro mois. IllpuHuun cyneprno3unuu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenun snekTpuueckux 3apsiioB. DJIEMEHTapHBIN 3MeKTpuyeckuil 3apsia. CTpoeHue aTtoma.
[IpoBOIHUKY U AMDIEKTPUKHU. 3aKOH COXPAHEHUSI SJEKTPUUECKOTO 3apsija.

DNeKTpUUecKUi TOK. Y CIIOBHS CYIIECTBOBAHUS AIEKTPUYECKOr0 TOKA. VICTOYHUKHU OCTOSTHHOTO
TOoKa. J[EMCTBUS DIEKTPUUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUA TOK B
KUAKOCTSX U razax.



Onektpuueckas nenb. Cuiia Toka. DnekTpudyeckoe HanpsikeHue. COnpoTUBICHUE MPOBOIHUKA.
VYnenbHoe compoTuBieHHE BemiecTBa. 3akoH Owma s ywyactka wnenu. [lociemoBarenbHoe U
napajuieJIbHOE COSIUHEHNE TPOBOIHUKOB.

PaGoTa W MOUTHOCTH AJEKTPUYECKOTO TOKa. 3akoH JDkoyns—JleHna. DiekTpuueckue Ienu |
NOTpeOUTENH dIEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

ITocrossHHBIE MarHuThl. B3aMMOAEHCTBUE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoOJe.
MarnuTtHoe mnoJsie 3eMyId U €ro 3HadeHue i Ku3HU Ha 3emiie. OnbeiT Opcrena. MarHutHoe moje
3JIEKTPUYECKOTO TOKA. [IpuMeHeHHne 3JIeKTpOMarHuToB B TEXHHUKE. JlelicTBME MarHMUTHOrO MOJs Ha
IIPOBOJIHUK C TOKOM. DJEKTPOJBHUIATENb MOCTOSHHOIO TOKA. VCIONb30BaHME AIIEKTPOJBUraTeicii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpiter  ®apanes.  SBneHue  snekTpoMarHuTtHOM — mHAaykuuu.  IlpaBunmo  Jlenna.
OnektporeHepatop. CrnocoObl MOMYYEHUS  ANEKTPUYECKOM dHEpruu. IJEKTPOCTAHLIMK  Ha
BO300HOBJISIEMBIX UICTOYHHKAX YHEPTHHU.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa pojia aeKTpUYECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apsyKEHHBIX TEll.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMA.
DneKTpocTaTUuecKast UHIYKIIHSL.
3aK0H COXpaHEHUs AIEKTPUIECKUX 3aPsI0B.
[IpoBOIHUKY U AUBIIEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOoYHMKM TOCTOSIHHOTO TOKA.
JIeficTBHS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mepenne s1eKTpUYecKOoro HapsHKEHUs BOJTbTMETPOM.
. Peocrar u mara3uH COpOTHUBIIEHUN.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MopenvpoBaHue HEBO3MOXKHOCTH pa3/CJICHUsI TOJIIOCOB MarHuTa.
. MopenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1noJjie Toka. DIeKTPOMAarHurT.
. JlelicTBuE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJIEHUS IEKTPOMATHUTHON MHAYKIUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJIeHUsI HHIYKITMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
25. DyIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMHU TNl MHAYKIMEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue neMCTBUS JIEKTPHUUECKOTO MO HA TPOBOTHUKH M TUAJICKTPUKH.
CoOopxka u mpoBepKa pabOThI AMEKTPUIECCKOH MU MOCTOSHHOTO TOKA.
W3mepeHre u peryaupoBaHUe CHIIbI TOKA.
N3mepenne u peryaupoBaHue HapsHKEHUS.
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6. MccnenoBaHue 3aBHCHUMOCTU CHJIBI TOKA, MJYLIEr0 4epe3 pEe3UCTOp, OT COMPOTHUBICHUS

pe3ucTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COIPOTUBIIEHUS POBOJIHUKA OT

€ro JJIMHBI, IUIOLIAIN TIONIEPEYHOr0 CEYEHHUs U MaTepHuala.

8. IlpoBepka mnpaBuia CIOXKEHMsI HANpsDKEHUH HpPU MOCIEAOBAaTEIbHOM COEIMHEHMH JIBYX

PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHIIbI TOKA MPH NMaPaJUIETBHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUECKOIO TOKA, UAYILLIETO Yepe3 PE3UCTOP.

11. Onpenenenne MOIIHOCTH IEKTPUUECKOTO TOKA, BBIJIEIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAaNpsHKEHUS Ha HEll.

13. Onpenenenne KI1/1 narpeBaress.

14. ccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS MIOCTOSTHHBIX MarHUTOB.

15. MI3yueHre MarHuTHOI'O MOJIs IOCTOSIHHBIX MarHUTOB MPU UX OOBEAMHEHUH U pa3/ICJICHUH.

16. UccnenoBanue ACUCTBUS SJISKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBHS KATYIIKHM C TOKOM U

Mar"ura oT CHJIbl TOKa U HaIIPABJICHUS TOKA B KaTyIIKE.

18. M3yueHue aelcTBUS MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue padboThl SJIEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITBl 1O UCCIEAOBAaHUIO SIBJICHUS OJIEKTPOMArHUTHOM WHAYKIUHM: HCCIEI0BaHUE

W3MEHEHUH 3HAYCHMsI U HAIPABJIECHUS MHAYKLIMOHHOIO TOKa.
9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBukeHHe. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXAHUYECKOT0  JABM)KEHMsA. PaBHOMepHOe  mpsMoiuHEHOe  ABukeHue. HepaBHoMepHOe
npsIMOJIMHENHOE ABrkeHue. CpeHss 1 MTHOBEHHAasi CKOPOCTb TeJla IIPU HEPAaBHOMEPHOM JIBUKEHUM.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe BrkeHne. CBoOogHOEe maneHue. OTBITHI
lNanunes.

PaBHOMepHOE IBHXKeHHE 10 OKpYKHOCTHU. [lepuon n yacrora oOpamenus. JIuneitHas u yriaosas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

IlepBbiii 3akoH HerotoHa. Bropoit 3akoH Herotona. Tpermit 3akoH Hserorona. IIpuHnmn
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TPEHUs CKOJBXEHMsSI, CHJIa TPEHUS IOKOS,
JIpyTrue BUbI TPEHHUSL.

Cuna TSXKEeCTH U 3aKOH BCEMUPHOI'O TATOTEHHUS. Y CKOpEHHE CBOOOJHOrO majeHus. JIBuxeHue
ria"eT Bokpyr ComnHua. [lepBas kocmudeckasi ckopocTb. HeBeCOMOCTh M eperpysKHu.

PaBHOBecue matepuanbHOW Touku. AOcomoTHO TBEpHoe Tenmo. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Ttema. M3menenwe wumnynbca. Mmmynbc cuimbl. 3aKOH COXpaHEHUs HWMITYJIBCA.
PeaktuBHOE nBUXKEHUE.

Mexanuueckasi paboTa 1 MOIUTHOCTb. PaboTa cui TsSKecTH, ynpyrocTH, TpeHus. CBs3b SHEPTuu
u pabotel. [loTeHnuanpHas SHeprus Teja, MOTHSATOTO HaJ MOBEPXHOCTHIO 3emud. [loTeHuuanpHas
SHEPrusl CXKaTou mpyxkuHbl. KuHermueckas sHeprus. TeopemMa O KMHETHMYECKOM HSHEPIHH. 3aKOH
COXPaHEHHUs MEXaHUYECKOU JHEPIUH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tel OTCUETA.
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CpaBHeHuE IyTel U TPAeKTOPHUM ABMXKCHHS OJHOTO M TOT'O K€ Tejla OTHOCHUTENBHO Pa3HBIX
TEeJ OTCYETA.

W3mepenne CKOpOCTH U YCKOPEHUs NIPSMOJIMHENHOTO IBUKCHUS.

HccnenoBanue NPpU3HAKOB PABHOYCKOPEHHOTO IBHIKEHUS.

HaOnronenue 1BuKeHus Teia 1o OKpyKHOCTH.

Habumronenne MexaHn4yeckux sIBI€HUH, IPOUCXOIAIIMX B cucTeMe oTcuéra «Tenexka» mnpu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTEIIBHO KaOMHETa (PU3UKH.

3aBUCHMOCTb YCKOPEHHMsI T€JIa OT MACChI TeJla U JEHCTBYIOIIEH Ha HETO CHUJIBL.

HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEIL.

N3menenue Beca Tena Npyu yCKOPEHHOM JIBUKECHUH.

. Ilepenada nmirynsca npyu B3aMMOJEHCTBUU TEIL.

. IIpeoGpa3zoBanust SHEPrUK IPU B3aUMOJCHCTBUN TE.

. CoxpaHeHune UMITyJIbca IPU HEYNIPYTOM B3aUMOJIEHCTBUN.

. CoxpaHenue nMmysibca Ipu abCOIOTHO YIIPYrOM B3aUMOJICHCTBUY.

. HabnroieHne peakTuBHOTO IBUKEHUS.

. CoxpaHeHne MeXaHU4eCKOi 3Hepruy py CBOOOJHOM MaCHUH.

. CoxpaHeHne MEXaHU4ECKON PHEPIUM TP IBUKEHUH TeJa M0 JEHCTBUEM NPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1.
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10.

11.

KoHcTpynpoBanue TpakTa A pa3srOHa U JAJIbHEHINEr0 paBHOMEPHOTO JIBHKEHHUs IIApUKa
WIN TENEXKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJIBXKEHMs Opycka WM JBHXXEHHMS LIapuKa IIo
HAKJIOHHOM INIOCKOCTH.

OmnpezneneHnne YCKOpEHHsS Tela TPH PABHOYCKOPEHHOM JIBIDKEHHHM TI0 HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBWXKEHMU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUNOTE3bI: €COM NMPU PABHOYCKOPEHHOM JABM)KEHUM 0€3 HaualbHOW CKOPOCTH
YT OTHOCATCS KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIME MPOMEXYTKH BPEMEHU
OJIMHAKOBBI.

HCCHGI[OBaHI/IC 3aBUCHUMOCTH CUJIbI TPCHUA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JaBJICHUA.
Omnpenenenne korpuueHTa TPEHUS CKOJIbKECHHUSL.

OnpeneneHue )XECTKOCTU MPYKUHBI.

Onpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH Tella TI0 TOPU30HTAIbHON
MIOBEPXHOCTH.

Omnpenenenne pabOTHI CHJIBI YIPYrOCTH TIPU TOABEME Tpy3a C HCIOIB30BAaHHEM
HEMOABMKHOTO U TMOABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXPaHEHUS SHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA U BOJHBI.

KonebatenbHoe paBuxeHne. OCHOBHBIE XapaKTEpUCTUKU KOJEOAHWH: TEpUoJ]l, YacToTa,
amMruMTyaa. MatemaTHueCcKuii M IPYKUHHBIN MasTHUKU. [IpeBpaiiieHne sHepruu npu kojaedarerbHOM
JIBIKCHHUU.

3aryxatomue KojeOaHus. BpiHyXIeHHbIe KojeOanus. Pe3onanc. MexaHWYECKHWE BOJIHBI.
CBolicTBa MeXaHWYECKUX BOJH. [IpomonbHble M TONepeyHbIe BOJHBI. J{JIMHA BOJIHBI U CKOPOCThH €€
pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.

3Byk. [ poMKOCTH 3ByKa M BbIcOTa TOHA. OTpaskeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.



Hab6nronenue konebanuii Ten moa JeHCTBUEM CHIIBI TSDKECTH W CHITBI YITPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaburoneHne BbIHYX/I€HHBIX KOJeOaHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MTONEPEYHBIX BOJIH (Ha MOJIEIH).

HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI pe30HaHC.

Jlaﬁopamopnue padomul u onvimol.

1. OmpeneneHuie 4acTOTHI U NiepuoAa KoJeOaHU MaTeMaTUYECKOTO MasiTHUKA.

2. OrmpezneneHue 4acTOThI U MEpHOJa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.

ok wnE

3. HccnenoBanue 3aBUCMMOCTH MEpHOAa KOJeOaHUH MOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI
HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IepuoJa KojeOaHui PY>KMHHOTO MasiTHUKA OT Macchl rpysa.
5. IIpoBepka HE3aBUCMMOCTH NepHOJa KoleOaHWH Ipy3a, MOJBEIIEHHOIO K HUTH, OT MacChl
rpysa.
6. OnbITh, JEMOHCTPHPYIOIINE 3aBUCHMOCTD MEPHOAa KOJeOaHH MPYKHUHHOTO MAasATHUKA OT
Macchl rpy3a 1 KECTKOCTU MPY>KUHBI.
7. V3mepeHue yckopeHHUs] CBOOOAHOTO MaJJCHHUS.
Pa3nes 10. DiieKTpOMarHuTHoOe 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMarHuTHblEe BOJHBL. CBOWMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Tkana 351eKTpOMarHuTHBIX BOJIH. MIcIIo/Ib30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
OnexkTpoMarHuTHas npupoja ceera. CkopocThb cBeTa. BoHOBBIE CBOMCTBa CBETA.
Hemoncmpayuu.
1. CsaoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopnsie pabomot u onvimeol.
1. W3yyeHue CBONCTB 3JE€KTPOMArHUTHBIX BOJH C IOMOLIbI0 MOOUIIBHOIO TeNedoHa.
Pa3nen 11. CBeToBbIe sIBJICHUS.
JIyueBas monens cBera. Mctounuku ceera. [IpsMonnHeliHOE pacipOCTpaHEHUE CBETA. 3aTMEHHUS
Connua n Jlynsl. Otpaxenue cera. [nockoe 3epkaiio. 3akoH OTpaKEHUS CBETA.
[Tpenomnenue cBeta. 3akoH mpenoMieHHs cBeTa. [losHOe BHYTpeHHeEEe OTpa)K€HHE CBETa.
Hcnonp30BaHrEe OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
JIunza. Xoxa myueit B nuH3e. OnTHuUecKas cucTeMa (QoToamnmnapaTa, MUKPOCKOIA U TeJIecKora.
I'ma3 kak onTuyeckas cucreMa. biM3opyKocTh U 1adbHO30PKOCTb.
Paznoxenne 6emoro cera B crnekTp. OnbiTel HbroToHa. CloXeHHE CIEKTpalbHBIX LIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHune cBeTa.
OnTHyeckuii CBETOBOI.
Xon tydeit B coOuparomei JTruH3e.
Xox Jydeil B paccenBarole JIMH3E.
[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.
[Tpuniun peiictBus goroarnmapara, MUKPOCKONA U TEIECKOIA.
10 Monens rnasa.
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11. Paznoxenue 0emoro cBeTa B CIIEKT.

12. Tlony4enue 0enoro cBera Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPa)XEHUSI CBETOBOI'O JIy4a OT yIjla MaJeHus.

2. H3yueHue xapakTepUCTUK U300paKEHHs MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yrila MPEJIOMJICHHS CBETOBOTO Jy4a OT yIJia TMaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yeHnue n300pakeHUI ¢ ITOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.

OnbITH IO PA3TI0KEHHIO OEIOTO CBETa B CHEKTP.

OMNBITHI O BOCIIPUSATHUIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIBTPHI.
Paaueﬂ 12. KBanToBbIe IBJICHUS.

Oneitel Pesepdopna m mranerapnas monaens aroma. Mojens aroma bopa. Mcmyckanue wu

No ok

IIOTJIOIIECHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PagnoakTuBHOCTE. Anbda-, 6eTa- u ramma-u3nydenus. CTpoeHre aToMHOTO siapa. HykimoHHas
MoJieNib aTOMHOro sijpa. M3oronsl. PagnoaktuBHble npespaiienus. [lepuos mosypacnaga aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiIOBOTO W MacCOBOTO YHMCENl. DHEpPrusl CBS3U
aTOMHbIX aaep. CBsi3p Macchl U 3Hepruu. Peakuuu cuHTe3a U nenaeHus siuep. VIcTOuHUKM sHepruu
CoJHia ¥ 3BE31.

SAnepHas sHepretuka. /leficTBus pagloOaKTUBHBIX U3y4eHUN Ha KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOIECHHUS.

CriekTpbl pa3IMyHbIX I'a30B.

CrexTtp Bosiopoza.

Habumonenue tpeko B kamepe BusbcoHa.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUECHU.

Perucrpanus usny4eHust IpUpOAHBIX MUHEPAJIOB U MPOJYKTOB.

.]Iaﬁopamopubte padomol u onvimul.

1. HalGmroneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3TYYECHHUS.

2. HWccnemoBanue TPEKOB: W3MEPEHHWE DSHEPTUM YAaCTHIBI IO TOPMO3HOMY IyTH (TIO

¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-00001IAKOIIINIH MOYIb.

[ToBTOpUTENHEHO--0000AIOMINI MOIYJIH TPEAHA3HAYEH JUIsl CUCTEMAaTH3allud U 0000IIeHus
IPEMETHOTO COJCpXKAaHUSA U ONbITa JESATEeIbHOCTH, MPUOOPETEHHOTO NMPH H3YYEHUH BCEro Kypca
¢u3uKky, a TakXke A7 MOArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY IO (U3MKe JUIs
oOyJaromuxcsi, BHIOpPaBIINX ITOT y4EOHBIN MPEIMET.

[Tpu u3ydyeHHH NTaHHOTO MOAYJS PEaTU3yIOTCsl U CUCTEMaTHU3UPYIOTCS BUJIbI JIEATEIbHOCTH, Ha
OCHOBE KOTOPBIX O0ECIeYMBACTCS JTOCTHKEHHE NPEAMETHBIX M METalpeJMETHBIX IIaHUPYEMBIX
pe3yibTaToB 00yueHUs, (OpPMHUpPYETCs €CTECTBEHHOHAy4Hass TI'PaMOTHOCTh: OCBOEHHE Hay4YHBIX
METOJIOB UCCJIEJOBaHMSI IBJICHUM MPUPOJIBI U TEXHUKHU, OBJIa/IEHUE YMEHUSIMH OOBSCHATH (PU3HUECKUe
ABJICHUS, TPHUMEHSsSI TOJy4YeHHbIe 3HaHMS, pellaTh 3aJadyd, B TOM YHCIE KayeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMAIBHO EATENBHOCTHBIA XapaKTep JAHHOTO pasfieNia pealn3yercs 3a CUET TOro, YTo
oOyuaromuecs BBIMOIHSIIOT 33aHts], B KOTOPBIX UM MpeJiaraeTcs:

ok wn



Ha OCHOBE TOJYYEHHBIX 3HAHUN pPAclo3HaBaTh U HAYYHO OOBACHATH (DU3MUECKUE SBIICHUS B
OKpYKarolle NPUPOJIE€ U MOBCEAHEBHOM )KU3HH;
UCIIOJIb30BAaTh HAYYHBIC METOABl HCCICIOBAaHUS (PU3UYECKUX SIBJICHUH, B TOM YHCIE JUIS
MIPOBEPKU THIOTE3 U MOJYUYEHUSI TEOPETHUECKUX BBIBOJIOB;
OO0BSCHATH HAyYHbIE OCHOBBI HaOOJIee BaKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUN, HAIIPUMED,
MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMUYHBIX HCTOYHUKOB SHEPTUHA HA OCHOBE 3aKOHA MPEBPALCHUS U
COXPAHEHUSI BCEX U3BECTHBIX BUJIOB SHEPTUH.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOT'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

HSyLIeHI/IC (1)I/IBI/IKI/I Ha YpOBHE€ OCHOBHOI'O o61uero 06p330BaHI/I${ HaIpaBJICHO HAa JOCTHUXKCHHC

JIMYHOCTHBIX, MCTAITPCAMETHBIX U IIPEAMETHBIX 06p330BaTCJ'II>HI)IX PE3YIbTATOB.

B pesynbraTte usydeHust GU3MKH Ha YpOBHE OCHOBHOT'O OOLIETr0 0O0pa3oBaHUs y 00y4arolerocs

OyayT c)OpMHUPOBAHBI CIICAYIONINE JINYHOCTHBIC PE3YJIbTAThI B YACTH

1) maTpMoOTH4eCKOro BOCIIUTAHUS

- MPOSIBJICHNE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHHUIO POCCUICKON (DU3MYECKOIN HAYKH;
- [ICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUNCKHX YIEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJCHHH OOIICCTBEHHO 3HAYMMBIX M ITHUYECKUX
mpo0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JTIOCTHKEHUN (DU3UKH;

- OCO3HAHHME BAXKHOCTU MOPAJIbHO--3THYECKUX MPUHIIAIIOB B JIEATEILHOCTH YUYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHUSTHE D3CTETUYECKMX KauecTB (U3MUECKON Hayku: €€ TapMOHUYHOIO IOCTPOCHHS,
CTPOT'OCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHE LIEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPa, OCHOBBI
pa3BUTHS TEXHOJIOTHA, BaKHEHIIIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOLMOHAJIBLHOTO 0JIATONOTYYHSI:

- OCO3HAHHE IICHHOCTH 0e30macHOro oOpa3a >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BOKHOCTH TPaBWJI OE30MAaCHOTO TMOBEACHHUS HAa TPAHCIIOPTE, HA JOPOrax, C AJICKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- c(OpMUPOBAHHOCTh HaBBIKA pe(IICKCUU, MPU3HAHKME CBOErO IMpaBa Ha OMIMOKY M TaKOTO K€
MpaBa y Ipyroro 4eioBeKa;

6) TpynoBOro BoCIMTAHUS

- aKTMBHOE y4yacTHe B pEIICHWH NPaKTHUECKUX 3adad (B pamMKax ceMbH, 00pa3oBaTelbHOM
OpraHM3allfy, TOpoJa, Kpas) TEeXHOJIOTUYECKON M COLMAIbHOW HANpPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4HcClie U GUNYECKUX 3HAHMIA;

- HHTEPEC K MPAKTHIECKOMY U3yUEHHUIO MPodeccuid, CBSI3aHHBIX ¢ (PU3HKOIA;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS

- OpUEHTAIIUS Ha MpUMEHEeHHe (U3MUECKUX 3HAHUU TS pEelIeHus 3a7a4d B 00JacTH OKpYyKarolen
Cpenbl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH HMX BO3MOXHBIX MOCIEACTBUU ISl OKPYKAIOIIEH
Cpelibl;

- OCO3HaHHeE MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

- MOTPeOHOCTh BO B3aMMOJCHCTBUM TPU BHINOJHEHUH HCCIEAOBAHUN U TPOEKTOB (U3MUECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTD OMBITY ¥ 3HAHUSM JIPYTUX;

- MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUYECKYIO J€ATEIbHOCTh;

- TOTPeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIUPOBATH HJEU, MOHSITHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;

- 0co3HaHue Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

- IUTAHUPOBAHNE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (DU3UIECKUX 3HAHUI;



® - CTPEMJICHUC aHAJIM3UPOBATH WU BBIABJIATE B3AMMOCBA3U IIPUPOIEI, O6I.H€CTB3 U DKOHOMHUKH, B TOM
YHCJIC C UCITIOJIb30BAHUEM (I)I/I3I/ILICCKI/IX 3HaHI/If/'I;

® - OLICHKA CBOMX JCHCTBHIA C YIETOM BIIHMSIHHSI Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TI00AIBHBIX
OCJIENCTBUI.

METANPEAMETHBLIE PE3YJIbTATHBI
B pesynbpTaTe ocBOoeHHs MPOrpaMMebI M0 (pu3uKe Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHus y
oOydaromierocss  OyayT  choOpMUPOBaHbI ~ MeTampeIMeTHbIe  pe3yJbTaThbl,  BKIIOYAIOIIHE
MIO03HABATENIbHBIC YHUBEPCAIbHBIE YUeOHBIC EHCTBHSI, KOMMYHUKATUBHBIC YHHBEpCAJIbHBIC YUeOHBIC
NEHCTBUS, PETYJISATUBHBIC YHUBEPCAILHBIC YI€OHBIC CHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKHA O0OBEKTOB (SIBJICHHIA);
YCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAINN, OCHOBAHUS sl O00OOMICHUS H
CpaBHCHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pacCMaTPUBACMbIX (aKTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSAIIMXCS K (DU3UUCCKHUM SIBIICHUSIM;

BBISIBIISITh [TPUYMHHO--CJICZICTBEHHBIC CBS3M TP W3Yy4eHHH (U3NYCCKUX SIBICHUU U
MPOIIECCOB, JIeNaTh BBIBOJABI C HCIOJIB30BAaHUEM JICAYKTHBHBIX ¥  WHJIYKTUBHBIX
YMO3aKJIFOYEeHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SX (DU3NUYECCKUX BEIUYWH;
CaMOCTOSITENIbHO BBIOMpaATh CIoco0 pemieHus y4deOHOHM ¢(usmueckoi 3amaun (CpaBHEHUE
HECKOJIbKUX  BapUAHTOB  pEIICHWs, BbIOOp Hambojee TMOAXOMANIET0 C  y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

HCITOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT NIO3HAHNS;

IPOBOAMUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY OIBIT, HECJOKHBIM (u3nueckuit
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OLICHMBAaThb Ha MNPUMEHHMOCTb M JOCTOBEPHOCTb HH(OpPMAIMIO, MOIYYEHHYIO B XOJe
WCCJIEIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENILHO (OpMYIHpPOBaTh 000OILEHUS M BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOIO
HaOJII0/IEHUS, OIBITA, UCCIIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JlalbHEHIIee pa3BUTHE (PU3MUECKUX TIPOLECCOB, a TaKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATh pa3IM4YHble METOJIbl, MHCTPYMEHTHI M 3alpochl IpH IOHCKE U 0oTOOope
UHGOPMALIMU WK TAaHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndecKoil 3a1auu;
aHaAJM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIHUIO PA3TUYHBIX BHJIOB
U GOpM IpeCTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIbHYIO (OpMYy TpEACTaBI€HUS UHQOpPMALMU U
WITIOCTPUPOBATh pelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOH rpadukoil
1 UX KOMOWHAIIUSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:



B XOJIe 0OCYXJeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB JJa0OpPaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIIPOCHI MO CYIIECTBY 00CY»KIaeMON TeMbI U BBICKAa3bIBaTh MJEH, HAlIEJICHHbIC Ha
peleHne 3aa9u U MoJIepKaHue 0JIaroKenaTeIbHOCTA OOIICHMS;

COTIOCTABJISITh CBOM CYXKJICHUS C CYKIECHUSMHU JIPYTUX YUYACTHUKOB JUajora, 0OHapyKUBATh
pPa3JIMYME U CXOJICTBO MO3ULINIA;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOTMYHO TPEICTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (DU3MYECKOTO OMBITAa (IKCIICPUMEHTA,
MCCJIEI0BAHMS, IPOEKTA);

MOHUMATh U HWCIIONB30BATh MPEUMYIIECTBA KOMaHIHOW W HHIWBUIYaTbHOU pPabOTHI TpH
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

MPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh JICUCTBUS 1O €€
JOCTIIKEHUIO: paclpeielisiTh POJH, OOCYXKIaTh MPOLECChl M PE3YJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIMIOJHATh CBOIO 4YacThb pPalOTHI, JOCTUTas KayeCTBEHHOTO pe3ysbTara [0 CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOM JICUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI;

OIICHMBATh KAa4yeCTBO CBOETO BKJaJa B OOMIMHI MPOAYKT MO KPUTEPHUSM, CaMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC y‘leﬁﬂble JelCcTBUS

Camoopranu3amnus:

BBISIBJIATH IPOOJEMbl B JKM3HEHHBIX M Y4YEOHBIX CHUTyalMsAX, TPEOYIOIIUX JUIsl peIIeHUs
(bu3nUecKux 3HaHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX M0AX0JaX NPUHATHS peIlleH!H (MHANBUIYAIbHOE, IPUHATHE
pelLlIeHUs B IpyIe, IPUHATUE PEILIeHUH rpyMIoi);

CaMOCTOSITENIbHO ~COCTABJIATh ~QJITOPUTM pelleHus (U3NYECKOM 3aJaud  WIM IUIaHa
UCCIIEIOBaHUST € Y4YETOM MMEIOLIUXCA pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIIECHHUE.

CﬂMOKOHTpOJIb, IMOUUOHAJbHBLIA HHTEJLJIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IjiaH €€ U3MEHEeHMUS,

OOBSACHATh NPUYUHBI JOCTUKEHMSI (HEJOCTUKEHMS) PE3yJbTaTOB JEeATENbHOCTH, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJl BBINOJHEHUS (PU3NUECKOro
MCCJIEIOBaHMS WIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIINXCS CUTYalHil,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO JPYroro 4eioBeKa B XOJ€ CIOpa MM AUCKYCCHU Ha Hay4HYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH PELIeHUH (PU3HUECKUX 33/1a4 WIN B YTBEPKIACHUAX
Ha Hay4HbIE TEMbI M TaKOE e MPaBo JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI
K xoHny oOyueHuss B 7 KJjacce MpeAMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YUaIOIINXCS YMEHUI:



UCTIOJIB30BaTh MOHATHUS: (PM3UYECKHE W XUMHUYECKUE SBJICHUS, HAOIIOACHUE, YKCIICPUMEHT,
MOJIEITb, TUTIOTE3a, CIUHUIIBI PU3NUECKUX BEJTMYUH, aTOM, MOJICKYJIa, arperaTHbIC COCTOSHHSI
BemecTBa (TBEpPIOE, KUAKOE, ra3000pa3HOE), MEXaHWYECKOEe IBWKCHHE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYOIIAs CHia, aedopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IBI;

paznmnyarh siBneHus (auddysus, TErIoBoe MBMKEHHWE YAaCTHIl BEHIECTBA, PaBHOMEPHOE
JBW)KCHUE, HEPAaBHOMEPHOE JIBIDKCHHE, WHEpPILUs, B3aUMOJICHCTBHE TeEJl, PABHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOW OCBhIO BpAIllCHWs, Nepeaaya JaBlIeHHUs TBEPIBIMU TEIaMH,
KUAKOCTAMH H Ta3amH, arMochepHOoe [aBleHHE, TIUIaBaHWE TeJ, NPEeBpaIICHUS
MEXaHHYECKON SHEPruu) MO OIMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYCCKHUX SIBICHUN B OKPYXAIOIIEM MHPE, B TOM
yrcie (PU3MYECKHUe SBJICHUS B MPHUPOJIE: MPHUMEPHI IBWKCHUS C PA3IMYHBIMH CKOPOCTSIMU B
KMBOW W HEXHMBOH TNpUpPOJE, ACUCTBUE CHIBI TPCHUS B TMPHUPOJIEC U TEXHUKE, BIHMSIHHE
aTMoc(hepHOro TaBJICHHS Ha )KUBOM OPTaHU3M, IJIaBaHKUE PBIO, phIYark B TEJle YeJIOBEKa, MPH
9TOM TEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO, BBIICISATH CYIICCTBCHHBIC CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

OIKCHIBATh HM3YYCHHBIC CBOWCTBA TeN M (DU3HUCCKUE SIBJICHHS, HCIONB3YS (HU3UYECKUE
BEJIMYKMHBI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BPEMs, MTyTh, CKOPOCTb, CPEIHSIS CKOPOCTH,
CHJIa YNPYrocTH, CHJA TSDKECTH, BEC Tella, CHJIa TPEHUs, AaBlieHHe (TBEpIOro Tena,
KUJKOCTH, Ta3a), BRITAJIKWBAOIIAS CHJIA, MEXaHWYecKas pabdoTa, MOIIHOCTh, IUICYO CHIIBI,
MOMEHT CHJIBbI, KOI((HUIMEHT TOJIE3HOTO JCHCTBUS MEXAaHHM3MOB, KHHETHYECKas U
NOTEHIMAJIbHAST DHEPrus), NMPH OINHUCAHWHM TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCTIOJIB3YEMbIX BEJIMYUH, WX OO0O3HAUCHUS M CAWHUIIBI (PU3UYCCKUX BEIMYUH, HAXOIUTh
(GOpPMYITBI, CBSI3BIBAIOIINE JTAHHYIO PU3NUYECKYIO BETHUMHY C IPYTHMH BEIIMYMHAMHE, CTPOUTH
rpad UKy H3y4eHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIINYMH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3WYECKUE SIBICHUS W TPOIECCHI, HUCIIONb3Yys MpaBHIia
CIOXeHHsI cull (BIOJIb ONHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHS pbluara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUs
MEXaHHYECKON SHEPTHH, TP 3TOM JIaBaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA U 3aIHCHIBATH
€ro MaTeMaTHYECKOE BBIPAKCHNUE;

OOBSACHATh (PU3UYECKUE SBICHUS, MPOILIECCHl U CBOWCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTyaIlMil TMPaKTUKO-OPHCHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO--CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE M3 |—2 JOTMYEeCKHX IIAaroB ¢ OMopoil Ha 1—2 W3Y4YEeHHBIX
CBOICTBa (pU3NUYECKUX SBIECHUHN, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH,

pemath pacy€THBIC 3a1aud B 1—2 IEHCTBUS, HCIIOJIB3Ys 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOITIE
dbuznyecKkre BENMYMHBI: HA OCHOBE aHAllM3a yCJIOBHS 3a/la4yM 3allHUChIBAaTh KPATKOE YCIOBUE,
MOJICTABJIATh (DU3MYECKHE BEIMYUHBI B (QOPMYJIBI M MPOBOJUTH PACUETBI, HAXOJUTH
CIIpPaBOYHBIC JaHHBIC, HEOOXOMUMBIC JUISI PEIICHHS 3aJa4, OICHUBATh PEATUCTHUYHOCTH
MOJTy4eHHOU (PU3NUECKON BETMUNHBI,

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3NUECKUX METO/OB, B
OTMCAHUN MCCIIEIOBAHUS BBIJENATH MPOBEPSIEMOE MPEATONOKEHHE (TUTIOTE3Y), Pa3nuiaTh U
WHTEPIPETHPOBATh TMOJYYCHHBI pe3ylbTaT, HaXOAWTh OIIMOKA B XOJE OMbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;



IPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3NYECKUX SBICHUH MM (U3NYECKUX CBOWMCTB TEIN:
(bopMynHupoBaTh MPOBEPsIEMBbIE MPEANONIOKEHHU, COOUPATh YCTAHOBKY M3 NPEATIOKEHHOIO
000pyI0BaHUs, 3aIMCHIBATH X0 OMbBITa U (POPMYITHPOBATH BBIBOKI;

BBINOJIHATh TIPSIMBbIE M3MEPEHHs] PACCTOSIHHUS, BPEMEHH, Macchl Tela, 00b&Ma, CHIIbBI H
TEMIIEpaTypbl C KCIOJIb30BAaHUEM AaHAJOTOBBIX M LU(QPOBBIX NPHUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YIETOM 33JaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
IPOBOJUTh HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIMYUHBI OT JAPYroM c
MCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUI (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBUXKYILIETrOCs Tella
OT BPEMEHH JIBUKEHUS Teja, CHJIbl TPEHUS CKOJBKEHMs OT Beca Tena, KauecTBa 00paboTKU
IIOBEPXHOCTEH TeJl M HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOINAIU CONPUKOCHOBEHMS TeEl,
CHJIBI YIIPYTOCTH OT YIUTMHEHUS NPY>KUHBI, BBITAIKHBAIOMIEH CHIIBI OT 00BEMA MOTPYKEHHOM
YacTH Tella U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TIyOHHBI,
Ha KOTOPYIO MOTPYKEHO TeNO, YCIOBHM IlIaBaHUS TeJl, YCIOBHM pPaBHOBECHs phlyara H
0JI0KOB), y4acTBOBaTh B IIJIAHWUPOBAHUM Y4E€OHOIO HCCIEIOBaHMSA, COOMpPATh YCTAaHOBKY U
BBIMIOJIHATh M3MEpPEHUs], CJleays MpeUIOKEeHHOMY TIUIaHy, (UKCUPOBATh pE3yIbTAThI
MOJIyYUEHHOM 3aBHUCHUMOCTH (PU3UYECKUX BEJIWYUH B BHJIE MPEAJIOKEHHbIX TaOmUI U
rpauKoB, JeJ1aTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICOBaHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUUUH (MJIOTHOCTh BEILECTBA KUAKOCTH U
TBEPAOIrO TeEJla, CWJIA TPEHMSI CKOJIbKCHMS, IABICHHE BO3/yXa, BBITAJIKHUBAIOIIAs CHUIIA,
JEMCTBYIOIIAs HA TMOTPYKEHHOE B JKHUIKOCTH TeNo, KO3()HUIMEHT moje3HOro ercTBus
IPOCTBIX MEXAaHU3MOB), CIEAYs MPEIIOKEHHOW MHCTPYKLUMU: IIPU BBIIOJHEHUN U3MEPEHUN
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUNCIISATH 3HAUEHNUE UCKOMOM BEIMYUHBI,
co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
yKa3blBaTh NMPUHIMIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BEChI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCYABI, 0apOMETp, phlYar, MOJBHMKHBIA M HEMOABMIKHBINA
0JI0K, HAaKJIOHHAs! IIJIOCKOCTb;

XapaKkTepu30BaTh MPUHIMUIIEI IEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMopoil Ha MX onucaHus (B TOM 4YHCNE: TMOAMMUIHUKH, YCTPOMCTBO BOIONPOBOJA,
THJIPABINYECKUN TPEecc, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETp), HCIIOJIb3Ys
3HaHMSL O CBOMCTBax (U3MUECKUX SBJICHUM M HEOOXOoAMMblEe (U3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

HPUBOAUTH IPUMEPHI (HAXO0AUTh MH(OPMAIUIO O IPUMEpPaX) MPAKTUYECKOTO UCTIONb30BaHUS
¢u3nueckux 3HAHUI B TOBCEJIHEBHOW >KM3HM s oOecrieuyeHHs Oe30MacHOCTH MpHU
oOpamieHun ¢ mnpuOopaMM W TEXHMYECKMMM YCTPOMCTBaMH, COXpPaHEHUS 310pOBbS H
cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYXKalOIIel cpelie;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpOpManuu B VIHTepHETE B COOTBETCTBUM C 33JJaHHBIM
ITIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM M NYTEM CPaBHEHHUs Pa3IMYHBIX
MCTOYHUKOB BBIIENATh HUH(POpPMaIIHIO, KOTOpas SBJSETCS MPOTHBOPEUNUBOI MIM MOKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPH BBIMOJHEHUHM Y4YeOHBIX 3aJaHMi Hay4YHO--TIOMYJISIPHYIO JUTEepaTypy
¢u3nueckoro cojiep)kaHus, CIpaBOYHBbIE MaTepHalibl, pecypchl ceTH HHTepHeT, BiajaeTh
npuéMamMM KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3oBaHUs MH(POPMALUMU U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKWE IMUCHbMEHHBIE W YCTHBIE COOOIICHWsS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMaluu (U3NYECKOTO COJEp’KaHUs, B TOM 4YHUCIE MYyOJUYHO JAenaTh



KpaTKhe COOOILEHUs O pe3yibTaTaXx MPOEKTOB WIM YYEOHBIX MCCIENOBAHUH, NMPU 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIH MOHATUHHBINA anmapaT Kypca (U3HKH, CONPOBOXKAATH
BBICTYIUICHUE ITPE3CHTALNEM;

IIPY BBINOJIHEHUH Y4EOHBIX IPOEKTOB U MCCIIEJOBAHUI pacpeaessTh 00A3aHHOCTH B TPpYIIIIe
B COOTBETCTBMM C IIOCTaBJICHHBIMU 3a/ladyaMH, CJICIUTh 32 BBIIIOJIHEHUEM IIJIaHAa ACHCTBHU,
a/IeKBaTHO OLIEHUBaThb COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYXKAIOIUX.

K koHmy oOydyenus B 8 Kiacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIIONIb30BaTh TOHATHA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [IBU)KEHHUE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHMSI BEIeCTBA, KpHUCTAUIMYECKWe U amopdHbIe Tena,
HACBHIUICHHBIH M HEHACBIIIEHHBIM Map, BIAKHOCTh BO3[yXa, TemIepaTypa, BHYTPEHHSS
SHEPTUsl, TEIUIOBOU JIBUTATEINb, 3JIEMEHTAPHBINA SJCKTPUUECKHNA 3aps/l, HIEKTPUUECKOE T0JIE,
MIPOBOJHUKY M TUDJICKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHIA TOK, MATHUTHOE TIOJIE;

pa3iauyaTh sBIEHUS (TEIUIOBOE pacHIMpEeHHue U CKaThe, TeIulonepeaaya, TEIIOBOe
paBHOBeCHE, CMayMBaHWE, KANWUISPHBIC SBICHUS, UCIAPEHHE, KOHJACHCAIMA, IJIaBJICHUE,
KpucTaym3anusi  (OTBepleBaHUE), KHIIEHHe, Teronepenaadya  (TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3Iy4eHHE), DIEKTpU3alusi Tell, B3aUMOJCHCTBUE 3apsiOB, JEHCTBUS
AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHWE, B3aWMOJICHCTBHE MAarHWTOB, JICHCTBUE
MarHMTHOTO TTOJISI HAa TIPOBOJIHUK C TOKOM, 3JICKTPOMAarHUTHAS WHAYKIIHS) TI0 OMHUCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (QHU3NYEcKoe
SIBIICHUE;

pacrno3HaBaTh MPOSBICHHE M3YyUCHHBIX (U3NYCCKUX SIBJICHUN B OKPYXKAIOMIEM MHPE, B TOM
yucne (u3udeckue SBICHUS B MPHUPOJAE: MOBEPXHOCTHOE HATSHKEHHE M KaWIUISIPHBIC
SBJICHUS B TPUPOJE, KPUCTALIBI B MpHUpoje, u3nydeHrne CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, SJICKTPUYECKHUE SBJIICHHUS B
atMocdepe, PIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJTH, JIpeid MoI0CoB,
pPOJIb MAarHUTHOTO TOJIA JUIsl )KM3HU Ha 3emJiie, MOJSPHOe CUSHUE, TIPU 3TOM TEPEeBOAMTH
MPaKTUYECKYI0 3a7ady B Y4e€OHYIO, BBIJIEIATH CYIICCTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OMKCHIBATh HM3yYEHHBIE CBOMCTBA Tel W (U3MUYECKUE SBICHHS, HCHONB3YS (U3NUYECKUE
BEJIMYMHBI (TeMIEeparypa, BHYTPEHHSS OHEprus, KOJIHYECTBO TEIMJIOTHI, YAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yJeNbHAas  TEIUIOTa  IUIaBIEHHS,  yAelbHas  TemioTa
napooOpa3oBaHMs, YAETbHAas TEIUIOTa CrOpPaHHWsS TOIUIMBA, KOX(PQOUIMEHT IOJIE3HOTO
JEHCTBHUS TEIJIOBOM MAIMHBI, OTHOCHUTENIbHAS BIXKHOCTH BO3IyXa, IEKTPUUYCCKUHN 3aps,
CHWJIa TOKa, OJEKTPUUECKOE HaMpsHKeHHe, COMPOTHUBICHHWE TNPOBOJHUKA, YEIbHOE
COTIPOTHUBIIEHUE BEIECTBA, padOTa M MOIIHOCTh JJIEKTPUUYECKOrO TOKA), MPH OMHCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3UYECKH CMBICT HCIOIB3YEMbIX BETHUYHMH, OOO3HAUECHUS H
SMHMIIB (PU3NYSCKUX BEITUYHH, HAXOJUTh (POPMYITBI, CBA3BIBAIONINE JTAHHYIO (DPU3HUYECKYIO
BEJIMYMHY C JIPYTUMH BEIIMYUHAMH, CTPOUTH TpapuKd HM3y4SeHHBIX 3aBUCUMOCTEH
(buU3NYECKUX BEUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (hU3MUECKHUE SBICHUS M IMPOIIECCHI, UCIOIB3Ys OCHOBHBIC
MOJIOKEHUS  MOJICKYJSPHO--KHHETUYECKOW TEOpUM CTPOCHHUS  BEIIECTBA, IPHHIIMII
CYMEPIIO3HINH ToJiel (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma
JUT yJ9acTKa 1emnu, 3akoH J[koymns—JIeHna, 3aKkoH COXpaHEHUs SHEPTUH, TPU STOM J1aBaTh
CJIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MaTEMATHYECKOE BBIPAKCHIE,



OOBSCHATH (PU3MUECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CUTYaIUii
IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BBIABIATh MPUUYUHHO-CIECACTBEHHBIE CBS3H,
CTpouTh OOBSICHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ OMOpOH Ha 1—2 M3y4YeHHBIX CBOWMCTBA
bu3nUecKuX SBICHUH, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pewaTth pacy€THbIE 3a1a4u B 2—3 EHCTBUSI, HCIIOJb3YsI 3aKOHBI U (hOPMYJIbI, CBA3BIBAIOIINE
¢u3nueckre BETMYMHBI: HA OCHOBE aHAJM3a YCIOBHS 33/a4H 3alUCBHIBATh KPAaTKOE YCIIOBHE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JAJs pEIIeHUs 3a/ladyd, BbIOMpaTh 3aKOHbI U (HOPMYIIHI,
HeoOXoauMble Ui €€ peleHUs, IPOBOJUTh PAacy€Thl U CPABHUBATH MOJYYCHHOE 3HAUYEHUE
($u3nUeCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTth MpPOOJIEMbI, KOTOPhIE MOXHO PELIUTh HPU MOMOIIM (U3UIYECKUX METOJOB,
UCIIOJIb3YSl OIIMCAHUE HCCIIEOBaHUs, BBIIEIATh MPOBEPIEMOE IMPEANIONOKEHUE, OLIEHUBATh
IIPABWJIBHOCTD MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIENIaTh BBIBOIBI;

IPOBOJUTH OMNBITHI 10 HAOIIOJCHUIO (PU3MUYECKUX SIBIEHUN MM (PU3MYECKHX CBOMCTB Tel
(KanuJuIApHbIE SIBJIEHMSA, 3aBHCHMOCTb JIaBJIECHUS BO3JyXa OT ero o0ObEMa, TeMuepaTypsl,
CKOpPOCTH TIpoliecCa OCTBIBAaHUS W HAarpeBaHMsl IpU M3JIYyYEHUHM OT LBETa H3JIy4arollei
(morsyommaroieil) MOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJbI OT TEMIIEPATyphl KHUAKOCTU U
IUIOINAAM €€ MOBEPXHOCTH, DJIEKTPU3ALUA TNl U B3aUMOJCHCTBUE DIIEKTPUYECKUX 3apsO0B,
B3aMMO/JICIICTBHE MOCTOSHHBIX MAarHUTOB, BU3yaJM3allisd MarHUTHBIX IOJIeH MOCTOSHHBIX
MarHuTOB, JI€HCTBHUSI MAarHUTHOI'O TOJI1 Ha IIPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOWCTBA  AJIGKTPOJBHUTATENsl IOCTOSHHOTO  TOKa): (OPMYJIHMpPOBATH  IMPOBEPSEMbIE
IPEIOI0KEHUs, COOMpPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHUS, OMHUCHIBATH XOJ]
OTIBITa U JOPMYIIUPOBATH BHIBOJIBI,

BBINOJIHATH MPSIMbIE U3MEPEHHsI TEMIIEPaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3/yXa, CHJIBI
TOKa, HANpPsKEHHUsS C HCIOJIb30BAHUWEM AaHAJOrOBBIX HPUOOPOB M JATYUKOB (DU3MUYECKHUX
BEJIMYMH, CPAaBHUBATh pE3yJIbTaTbl H3MEPEHUH C Y4YETOM 3aJaHHOM aOCONIOTHOM
HOTPEIIHOCTH;

IPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTH OAHOM (DU3MUYECKON BEJIWYUHBI OT JIpyrod ¢
MCIIOJIb30BAaHUEM MPSMBIX M3MEpPEHUHN (3aBUCHMOCTb CONPOTHUBIIEHUS NPOBOJHUKA OT €ro
JUIMHBI, IUIOLUIaJM TIOTIEPEYHOT0 CEUEHUs M YAEIbHOIO CONPOTHBICHUS BeELIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYIIETO0 4Yepe3 NPOBOJHUK, OT HANpSIKEHUS Ha NPOBOJHUKE,
UCCIIEIOBAaHME  IOCIIEI0BAaTEIbHOIO U MApajlIeIbHOTO  COEMHEHWH IMPOBOJIHUKOB):
IUIAHUPOBAaTh HCCIIEJJIOBAHUE, COOMpATh YCTAaHOBKY W BBINOJHATH H3MEPEHUS, CIEIys
NpeJIOKEHHOMY IJIaHy, (UKCHPOBATh pPE3YIbTAaThl IOJTYYEHHOH 3aBUCUMOCTU B BHJE
TaOIMI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHUS;

IOPOBOJIUTH KOCBEHHBIE M3MEpeHUs (U3UUECKUX BEIMUMH (yAelbHas TEIIOEMKOCTb
BEIIIECTBA, CONPOTHUBIIEHHWE IPOBOAHUKA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBaTh ~ M3MEPEHUs,, COOMpaThb  AKCHEPUMEHTANbHYIO  YCTAHOBKY,  CIeays
IPEJI0KEHHOW UHCTPYKIUH, U BBIYUCIISATH 3HAUEHNE BEIHUNHBI,

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh MPHUHIMIBI AEMCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKHUX YCTPOUCTB C
OMOpoN Ha X ONUcaHUs (B TOM 4YHCIIE: CUCTeMa OTOIUIEHHs] TOMOB, TUTPOMETp, MapoBas
TypOuHa, amrepMerp, BOJIbTMETD, CUETUHK ANEKTPUYECKOM SHEpPruy,
AIIEKTPOOCBETUTENbHBIE  MPHOOPBI,  HarpeBaTeNbHbIE  3JIEKTPONPUOOpPHI  (TpUMEpHI),
IIEKTPUYECKUE TPEJOXPAHUTEIH, JIEKTPOMArHUT, IEKTPOABUIaTENb IOCTOSHHOIO TOKa),
UCIIONIb3YSl 3HAaHUS O CBOWCTBAaX (U3WYECKUX SBJICHUH U HEoOXoAuMmble (U3HUYECKHe
3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENIbHbBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBI TEpPMOMETp, TEPMOC, MCHUXPOMETpP, TUTPOMETP,
JBUTaTe€b BHYTPEHHEIO CrOPAaHUs, DJEKTPOCKOI, pEOCTaTr), COCTaBIATh CXEMBI
IIEKTPUYECKUX IIENeH C MOCIeA0BaTENbHbBIM U NapalieIbHbIM COEAMHEHHEM 3JIEMEHTOB,
pasziunyasi ycJaoBHbIe 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUYECKUX LEMeil;

MPUBOJIUTH MPUMEPHI (HAXOAUTh HH(OPMALIUIO O TPUMEPaX) MPAKTUUYECKOTO UCIOIb30BaHUS
¢busznyecKkux 3HAHWM B TOBCEIHEBHON >KM3HM Mg oOecnedyeHus Oe30MacHOCTH IpHU
oOpaileHun ¢ npubopaMu M TEXHUYECKHMMH YCTPOMCTBAMM, COXPAHEHUS 370POBbS H
COOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPY>KAIOILEH Cpele;

OCYILECTBIIATh MOUCK HH(pOpMaIu (U3NYECKOro cojaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHUM M TYyTEM CpPaBHEHMS JIOTOJHUTEIbHBIX HWCTOYHUKOB BBIIETSATH
UH(OPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUHUBOI MM MOKET OBITH HEIOCTOBEPHOM;
UCIIOJIb30BaTh TMPU BBHINOJHEHWH Y4YeOHBIX 3aJaHUil Hay4yHO--TIONYJSPHYIO JHUTEpaTypy
(bu3nyecKoro cojepkaHus, CIpaBOYHbIE MaTepHallbl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUsi MHPOPMAIMH U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC ITMCBMEHHBIE M KpaTKWE YCTHBIE CcOoOOmeHus, o00o0mas
UHPOPMALIMIO W3 HECKOJIBKHX HMCTOYHUKOB (PU3UYECKOTO COACPIKAaHUS, B TOM UHCIE
nyOJIMYHO HPEJICTaBISITh PE3YyJIbTaThl MPOEKTHOM WIIM HCCIIEOBATEIbCKON JESTENbHOCTH,
Opy 3TOM TPaMOTHO HCIIOJIb30BaTh HM3YyUEHHBIM TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXKIATh BBHICTYIIJICHUE MPE3EHTAIUEH;

OpYA  BBHIIOJHEHWH YYEOHBIX TIPOEKTOB MW  HUCCIEAOBAaHHHA (U3UYECKUX IPOIIECCOB
pacnpenensaTs 0043aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABICHHBIMU 33/1a4aMH, CIEAUTh
3a BBIIOJHEHUEM IUJJaHA JEHCTBUH M KOPPEKTHPOBATb €ro, aJeKBAaTHO OLICHUBATh
COOCTBEHHBIM BKJIAJl B JEATEIBHOCTh TPYIIbI, BBICTpauBaTh KOMMYHUKATHBHOE
B3aMMOJICICTBHE, IPOSBIISASL TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K koHmy oOydyenus B 9 Kiacce IpeIMETHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

UCIIONIb30BAaTh  MOHATHS: cHUCTeMa OTcuéra, MaTepuajbHash TOYKa, TPAEKTOpHUS,
OTHOCHUTEJIbHOCTh MEXaHHWYEeCKOTo JBMKEHUs, aepopmarus (ympyras, IUlacTH4ecKast),
TpPEeHHE, LIEHTPOCTPEMHUTEIBLHOE YCKOPEHHE, HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH,
abcoMoTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPJOrO Teja, paBHOBECHE, MEXaHHMYECKUe
KoJIeOaHUsl U BOJHBI, 3BYK, HHQPA3BYK U YyJIbTPa3BYK, JIEKTPOMAarHUTHBIE BOJHBI, IIKaja
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPbI UCIYCKAaHUS U
norJouieHus, ajabga-, 6eTa- U TaMMa-u3ITy4yeHHs], U30TOIIbI, SAEpHAs SHEPIeTUKA;

pa3nnyath SBJICHHs (paBHOMEpPHOE W HEpaBHOMEPHOE IMpSIMOJMHENHOe JBHXKEHHUE,
PaBHOYCKOPEHHOE MNPSMOJIMHEWHOE JBHXXEHHE, CBOOOJHOE MaJeHHe TeJl, PaBHOMEPHOE
JBIDKEHUE 110 OKPYXKHOCTH, B3aMMOJICHCTBHE TeJl, peakKTHMBHOE JIBUXKEHHUE, KojebaTeabHOoe
JIBUKEHHE (3aTyXalolllle W BBIHYXKICHHbIE KOJeOaHus), pe30HAHC, BOJHOBOE JIBUYKEHUE,
OTpa’K€HHE 3BYKa, MPSMOJUHENHOE paclpoCTpaHEHHE, OTPAKEHHE U IPEJIOMIICHHE CBETa,
IIOJTHOE BHYTPEHHEE OTPaXEHHUE CBETA, Pa3jIoKEHUE OEJ0ro CBETa B CHEKTP MU CII0XKEHUE
CIEKTPAJIbHBIX I[BETOB, TUCIEPCUs CBETA, €CTECTBEHHAsl PaJlMOaKTUBHOCTh, BOSHUKHOBEHUE
JMHENYATOro CHEKTpa M3JIy4EHHUs) IO ONUCAHUIO0 UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PUINYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3MUECKUX SBJICHHUM B OKpY’KaroleM Mupe (B TOM
ymciie pU3nYecKue sSBJICHUS B MPUPOJIE: MPUIMBbI U OTJIMBHI, ABMKeHUE M1aHeT ColHeuHOM



CHCTEMBI, PEaKTUBHOE JBMKCHHME >KMBBIX OPIaHU3MOB, BOCIPHATHE 3BYKOB YXHBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKUE BOJHBI, IIyHAMM, 3XO, L[BETa TE€J, ONTUYECKUE SIBJICHUS B
npupoje, OHOIOTHYEeCKOe NEHCTBHE BUIAMMOTO, YIbTPa(HUOIETOBOTO M PEHTTCHOBCKOTO
U3Iy4YEeHUH, €CTECTBEHHBIH paAMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHBHOE
U3JIy4eHUEe NPUPOJHBIX MHUHEPAJOB, AECHCTBHE PAaJUOAKTUBHBIX H3IY4EHUH Ha OpPraHu3M
4eJ0BEKa), NPU OTOM NEPEeBOJUTh NPAKTUUYECKYIO 3a7adyy B y4eOHYIO, BBLICIATH
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

ONKCBHIBATh M3Y4YECHHbIE CBOWCTBA Tel U (DU3MUECKUE SIBICHMS, MCIONB3Ys (usnueckue
BEIMYMHBI (CpeHSsI M MIHOBEHHas CKOPOCTb Tejla IpU HEPaBHOMEPHOM JIBUXKEHUH,
YCKOpEHHUE, NepeMelleHue, MMyTh, YIJoBas CKOPOCTb, CHJa TPEHUs, CUiIa YINPYroCTH, CHia
TSOKECTH, YCKOpPEHHE CBOOOJHOTO TMAJCHUs, BEC Tella, HMILYJIbC Tella, UMITYJIbC CHJIBI,
MexaHu4deckass paboTa M MOIIHOCTb, IOTEHIMANbHAs JHEPrus Teja, IOJHATOTO HaJ
IOBEPXHOCTBIO 3€MJIM, IIOTEHLMAIbHAS SHEPIUs CKATON MPYKUHbI, KWHETHUECKasi SHEprus,
IIOJIHAsE MEXaHUYEeCKasi SHEprusi, Nepuo] U 4acToTa KojeOaHWi, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa U BbICOTA TOHA, CKOPOCTb CBETA, [10KA3aTejb MPEIOMIIEHMS CPENbl), IPU ONMUCAHUU
NPaBWIBHO TPAKTOBATh (DU3MUYECKHIA CMBICI HCIIOJIB3YEMbIX BEJIWYHH, OOO3HAYCHUS WU
€IMHULBl (U3NYECKUX BEJIMYUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYT'MMH BEJIMYMHAMM, CTPOUTh TIpadUKd H3YYEHHBIX 3aBUCHUMOCTEH
(bu3nUeCcKuX BEIUYNH,

XapaKTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS W TPOLECCHI, HCIONB3YS 3aKOH
COXpaHEHMsI DSHEPIUH, 3aKOH BCEMUPHOTO TATOTEHHUS, HPHUHLMII CYHEPIO3ULUU CHII,
IOPUHLMII OTHOCUTENbHOCTU ['ammiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMILYJIbCA,
3aKOHBl OTPaXXEHUS U IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHMs 3apsI0BOTO U MAacCOBOTO
quceNl NPU SACPHBIX PEAKLHUAX, IPU 3TOM JaBaThb CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U
3aMMChbIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MYECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYAI[Hid
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBbIBISATh NPUUYMHHO--CIEACTBEHHbIE CBS3H,
CTpPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIAaroB ¢ ONOpPOM Ha 2—3 HM3Y4YEHHBIX CBOWCTBA
bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pewmiath pacy€THble 3ajaud (ONMMparoIlMecss Ha CHCTeMYy M3 2—3 ypaBHEHMH), UCHOJIb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBaOLINE (PU3MUYECKHE BEIUYMHBI: Ha OCHOBE aHaN3a YCIIOBHS
3aJ]aun 3alUChIBaTh KPaTKOEe YCJIOBUE, BBIABIATH HEJOCTAIOIINE WM W30BITOYHBIE JaHHBIE,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JUIsl PEIIECHHUs, MPOBOIUTH pacu€Thl U
OLICHUBATh PEAIMCTUYHOCTh MOJIYYEHHOIO 3HAYEHUS (PU3NUECKON BETMUMHBI;

pacrio3HaBaTh NpOOJIEMbl, KOTOPblE MOXHO PELIUTh HPU MOMOIIM (U3UUYECKUX METOOB,
UCIIOJIb3YSl OIMCAHUE UCCIIENOBaHMS, BBIIEIATh NPOBEPAEMOE MPEAIIONOKEHNE, OLIEHUBATh
NPaBUIBHOCTh MOpPSAKA MPOBEICHUS HCCIEI0BaHMS, JeNaTh BBIBOJIbI, MHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUH U ONBITOB;

MPOBOAMTH OMBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa Hpl0TOHa, 3aKOHAa COXpaHEHUS! SHEPrUH, 3aBUCUMOCTh MEepHOJa
Koje0aHUN TMPYKUHHOTO MasTHUKa OT MacCchl TIpy3a U IKECTKOCTH NPYXKHHBI U
HE3aBUCHMOCTh OT AaMIUIMTYIbl MaJbIX KoJeOaHUH, NPAMOIMHEHHOE PpacIpOCTpaHEHUE
CBETa, Pa3lio’KeHHe Oelloro cBeTa B CIEKTP, U3YUYEHHUE CBOWCTB M300paXKEHHS B IIIOCKOM
3epKaJie ¥ CBOWCTB M300paKCHHS MpeAMETa B COOMPAIOIIEH JTHH3e, HAOII0IEHNE CIIIONIHBIX
U JUHEHYaThIX CIEKTPOB H3JIyYEHHUs): CaMOCTOSTENbHO COOMpaTh YCTaHOBKY W3



n30bITOYHOTO Habopa 00OpYyIOBaHWS, OIKUCHIBATH XOJI OMNBITA W €ro pPe3yJbTaThl,
(opMyIHpOBaTH BHIBOJBI;

IPOBOAMTH IIPU HEOOXOJUMOCTU CEPUIO NPSMbBIX U3MEPEHUN, ONPEEIIsAs CpelHEE 3HAaUECHUE
U3MepAeMoil BeTMuuHbI (POKYCHOE pacCTOsIHHE COOMpAIOLIel JHH3bI), 000CHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYMH C MCIIOJIb30BAaHUEM IMPSIMBIX
U3MepeHuil (3aBUCUMOCTb IIyTM OT BPEMEHU IIpM PAaBHOYCKOPEHHOM JIBUXKEHUHU 0e3
HAyaJbHOM CKOPOCTH, Mepuoja KoneOaHWi MaTeMaTH4eCKOro MasTHUKA OT JJMHBI HWTH,
3aBUCHUMOCTH YIJla OTPa)K€HUS CBETa OT yIVla NaJACHHUA M yrja IpeJIOMJIEHHs OT YyIia
najieHus):  IJIAaHWPOBaTh  HMCCJIENOBaHMWE, CAMOCTOSTENBHO  COOMpaTh  YCTaHOBKY,
(buKCUpOBaTh Pe3yIbTaThl OJYYEHHOH 3aBUCUMOCTH (DPU3NYECKUX BEJIMUUH B BHUJIE TAOIHUL U
rpauKoOB, JeJ1aTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIHUYUH (CPEAHSAS CKOPOCTh M YCKOpEHHE
TeJa MpPH PABHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOro majeHus, XECTKOCTb
NPYKUHBI, KOOQQHUIMEHT TPEHUS CKOJIBKEHUS, MEXaHHUECKasi padoTa U MOITHOCTh, YaCTOTa
U TepHoA KoJeOaHMH MaTeMaTH4YecKOro M IPY)KHMHHOTO MAasSTHHKOB, ONTHYECKas CHja
coOuparonied JIMH3bI, PaAMOAKTHBHBIN (OH): IUIAHMPOBATH HM3MEpPEHMs, COOMpaTh
SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIINOJHATH U3MEpPEHUs, Cleays MpeUIoKeHHON
WHCTPYKIIWH, BEIYUCIIATH 3HAUCHUE BEIIMYMHBI U aHAIM3UPOBATH MOJyYEHHBIE PE3YIIBTATHI C
Y4E€TOM 3aIaHHOM ITOIPEIIHOCTH U3MEPEHUH;

co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH ITpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
pa3nuyaTth OCHOBHBIC NMPHU3HAKH M3YYEHHBIX (DU3NYECKUX MOJENeii: mMaTepuaibHas TOUKa,
a0COIIOTHO TBEPJOE TEJIO, TOUEUHBIM MCTOYHMK CBETA, JIy4, TOHKAas JIMH3a, IUIaHETapHas
MO/IeJIb aTOMa, HyKJIOHHAsl MOJIeJIb aTOMHOT0 $/1pa;

XapaKTepu30BaTh MPUHLHUIIBI I€HCTBUSA U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
ONOpOil Ha MX omucaHus (B TOM YHUCIIE: CIHUJIOMETP, JATUUKH IOJIOKEHMsSI, PACCTOSHUS U
YCKOpEHHUs, pakeTa, H5XO0JIOT, OYKH, MEpHUcKom, (oToamnmapar, ONTHYECKUE CBETOBOJbI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucnonp3ys 3HaHHUS O CBOMCTBAaX (PU3NYECKUX
ABJIEHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl M CXEMaTHYHbIE DPUCYHKM HW3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPHUOOPOB M TEXHOJOTMUECKUX IPOIECCOB IMPH PpPEUIeHHH Y4eOHO--
NPaKTUYECKHX 3a/1a4, ONITUYECKHUE CXEMBI JJIsl IOCTPOEHUS N300paKEHHUH B TNIOCKOM 3epKaiie
U cobuparolei TuH3e;

NPUBOIUTH TPUMEPHI (HAXOIUTh HH()OPMAITHIO O IPUMEPaX ) MPAKTUIECKOTO MCIIOIE30BAHMS
¢u3nyecKkux 3HAHMM B TIOBCEIHEBHON JKM3HM Mg oOecnedyeHus Oe30MacHOCTH IpHU
oOpamieHnn ¢ TpuOOpaMM W TEXHHYECKUMH YCTPONCTBAMH, COXPAaHEHHS 30POBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpY Katollleit cpejie;

OCYLIECTBIIATh  MOUCK  HH(popManuu  ¢u3ndeckoro conepxkanuss B  MHTepHere,
CaMOCTOSITENIbHO  ()OpMYJIHMpYs TOUCKOBBIA  3ampoC, HAXOMUTh IYTH OIpEaesICHUs
JIOCTOBEPHOCTH  TOJIyYeHHOHM HMH(POpPMAalMM Ha OCHOBE HMEIOIIUXCA 3HAaHUM U
JIOTIOJTHUTEIIFHBIX UCTOYHUKOB;

UCTIONIB30BaTh TPH BHIMOJHEHHH YYEOHBIX 3aJaHUi HAYyYHO--TIOMYJSIPHYIO JIUTEPaTypy
(bu3nyecKoro cojiep:kaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu HTepHeT, BiaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYT'YIO;



CO3/1aBaThb COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMAIUM W3
HECKOJIbKUX MCTOYHUKOB (PM3NYECKOTO COACpKAHMA, MyOIMYHO MPEICTABIATh PE3yIbTAThI
IIPOCKTHOM WJIM HCCIIEN0BATEIbCKOW JEATEIbHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3yYCHHBI TOHATHMHBIA ammapaT MW3y4yaeMmMoro pasjena (U3HKH M CONPOBOXKIATH
BBICTYIIJICHHE IIPe3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayTMTOPUM CBEPCTHUKOB.



4. TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ Konrposbnusie IIpakrunyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pazgen 1. ®usuka v €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusnka - HayKa 0 IPUPOIE 2 bubmmorexa LTOK
' K pHpoa https://m.edso0.ru/7f416194
bubnnoreka IIOK
1.2 L)) 2 1
FISHHCCIHE BETHHAMHBL https://m.edso00.ru/7f416194
1.3 EctecTBeHHOHAYYHBINH METO ITO3HAHUS 2 1 bubmmorexa [IOK
' ¥4 s https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BellleCTBA
bubmmoteka [IOK
2.1 C 1
TpoerHe petecTsa https://m.edso00.ru/7f416194
99 JIBM>KeHuEe U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEILECTBA https://m.edso00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TDETATHBIC COCTOANMA Betliectsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
3.1 MexaHn4eck BIDKEHU 3 bubmmorexa [TOK
' © COROC ABIDREHIC https://m.edsoo.ru/7f416194
3.2 Wne acca, INIOTHOC 4 1 bubmmorexa LIOK
. HEPIUI, M INIOTHOCTD
PIHA, ’ https://m.edso00.ru/7f416194



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

bu6nuoreka [IOK

33 Cuna. Bupt cunt 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bu6nmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edsoo.ru/7f416194
4 1 5 bubnnoreka IIOK
' ABTICHAC AHAKOCTH https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4, A
3 TMOCpepHOC AaBICHHE 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro nio pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bubmmoreka [IOK
A P 1
° 300Ta 1 MOIIHOCTE 3 https://m.edsoo0.ru/7f416194
bu6nuoreka [IOK
52 Hpoctbie MexamH3MEl S . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
>3 Mexaireckas SHepris 4 L https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pa3pgen 1. TensioBbIe sIBJICHUS
bubmuoreka [JOK
11 i 7
CTpoetiue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znea 2. diekTpuyeckne 1 MAarHUTHBIE SIBJIEHUS
51 DIIeKTpUUYECKHE 3apsibl. 3apsHKEHHBIE Tella 7 1 bubnmoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 1 7
OCTOSHHRIH SCKTPHACCIHI TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



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

KoanyecTBO 4acoB
HaumeHoBaHue pa3jiejioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
12 B 5 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannyeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXATITICCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M ) 8 1 3
CXAHHCCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paspnen 3. Di1eKTPOMAarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJTHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubmuotexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
but6mmoreka [IOK
4.1 3 6 2
AKOHI pactipocTpaticiiind coeta https://m.edsoo.ru/7f41a4a6



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

bubmuoreka [JOK
4.2
JIMH3BI K ONITHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 A3OACHHE HEN0rO CBETa B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3gen 5. KBanToBLI€E IBJIEHUSA
51 HcnyckaHue U MOTJIOIIEHHE CBETA AaTOMOM 4 1 Bubmorexa LIOK
' Y . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
° CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 FAncpHie peariui ! . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEePKAHUS 9 9 bubnnorexa [JOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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

		2023-08-31T22:18:59+0400
	Махранова Елена Викторовна
	я подтверждаю этот документ своей удостоверяющей подписью




