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MOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs COCTaBJI€HA Ha OCHOBE
MOJIOKEHWH W TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 0Opa30BaTeIbHOM
nporpammsl, npexacraBieHHbIx B ®PI'OC OO0, a Takxke ¢ yuéroMm QenepaibHOi paboyeil mporpammsl
Bocnutanus u Konueniuu npenogaBanus yueoHoro npeamera «dusnkay.

Conepxanue mporpaMMbl 10 (HU3MKE HampaBiIeHO HAa (HOPMUPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH 00Y4YarOLIMXCsl M OpraHU3alnIo n3ydeHus (pU3MKK Ha 1eATeIbHOCTHON ocHOBe. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOKHOCTH Y4e€OHOro mpeamera B peanuzauuu tpedoanuii @I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METAINIPEIMETHBIM pe3yJibTaTaM 00yueHHsl, a TAKXKe MEXIIPEIMETHbIE CBI3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUs.

IIporpamma no ¢u3uke ycTaHaBIMBaeT paclpejeieHue yueOHOro Marepuana 1o rojgam o0ydeHus
(mo kjaccam), mpeajgaraeT IPUMEPHYIO IOCJIEI0BAaTEIbHOCTh M3YUEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COZIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaroLIXCsl.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ IENbI0 OKa3aHUS METOAMYECKOW MOMOIIM YYHUTENI0 B
co3JlaHiM paboueil mporpamMMsbl 10 y4eOHOMY IIpEIMETY.

dusnka SBIAETCS CHCTEMOOOPa3yOIUM s  €CTeCTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB,
MIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SABJICHUMN, H3ydaeMbIX XUMUEH, Ouosoruei,
acTpoHOMHEH W (U3HUYECKON Treorpadueii, BHOCHUT BKIAJ B €CTCCTBCHHOHAYYHYIO KApTUHY MHpAa,
npeocTaBisgeT Haubojee scHble 00pa3lbl MPUMEHEHHMs] HayyHOIo MeToJa MO3HaHWs, TO €cTh crocola
[IOJIy4YEHUs JOCTOBEPHBIX 3HAaHUN O MHUPE.

OpnHa U3 INaBHBIX 337134 (PU3UYECKOro 00pa3oBaHUs B CTPYKType oO0liero oOpa3oBaHUsl COCTOUT B
(bopMHpPOBAHNY €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpeca K HayKe y 00yJarommxcsl.

N3zyuenue pus3nku Ha 6a30BOM ypOBHE MIPEIOIAraeT OBIaJACHNE CIEAYOIMMU KOMIIETEHTHOCTSMY,
XapaKTepU3YIOIIUMU €CTECTBEHHOHAYUHYI0 TPAMOTHOCTD!

® HAy4YHO OOBSACHSATH SIBJICHMUS,
® OILIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;
® UHTEPHPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHBIE JOKA3aTEIbCTBA JJIs [IOJIyYE€HUS BHIBOJIOB.

[lenmun n3yueHus (HU3MKU Ha YPOBHE OCHOBHOI'O 00IIEro oOpazoBaHus ompeseiieHbl B KoHnenmum
npenojaBaHus ydeOHoro mnpeamera «®Pusnmka» B o00pa3zoBaTelbHbIX oOpraHuzanusx Poccuiickoii
®denepalyy, peaqu3yolMX OCHOBHbIE 00II€00pa3oBaTeIbHbIE MPOTPaMMbl, YTBEPKIAEHHON pelIeHHEeM
Konnerun Munuctepcta npocsenienuss Poccuiickoit ®@eneparuu (npotokon ot 3 aekadps 2019 r. Ne
[1K4BH).

Henu nzyvyenus pU3NKH:

e puOOpeTEeHHE UHTEPECa U CTPEMIIEHHS 00yJaroMXCsl K HAyYHOMY M3Y4YEHMIO IIPUPO/Ibl, Pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUH O HAYyYHOM METOJE IO3HaHWA U (OPMHUPOBAHUE HCCIIEIOBATEIHLCKOTO
OTHOILIEHHUS K OKPYXXaIOLIUM SIBIICHUSM;

e (opmHupoBaHHE HAy4YHOTO MHPOBO33PEHMSI KaK pe3ysibTaTa U3y4YEHHs OCHOB CTPOEHUS MATEepUH U
(GyH1laMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMupoOBaHME NPEACTABICHUN O POIH (PU3MKH JUI PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

e pa3BUTHE TMPEACTaBICHUI O BO3MOXKHBIX cdepax Oyayuiell mnpodecCHOHaTbHOW NeATeNbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlajbHeIeMy 00y4eHHIO B 3TOM HalpaBJICHUH.

JlocTikeHnne 3TUX Iejeid mporpammbl 1Mo (U3MKEe Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
o0OecrieunBaeTcs peleHueM CIeAYoIuX 3a1ay:

e npuoOpeTeHHe 3HAHUH O JUCKPETHOM CTPOEHHHM BEIIECTBAa, O MEXaHHYECKUX, TEeIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBaTh U OOBIACHATH (U3WYECKHE SBJICHUS C HCIHOJIb30BAHUEM
MIOJIyYE€HHBIX 3HAHUM;

® OCBOGHHME METOJOB pEHICHHUs NPOCTEHIINX pacdyE€THBIX 3aJad C HCIOJIb30BaHUEM (PU3UUYECKUX
Mojiefiel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHUN HAOIIOJAaTh NMPUPOJAHBIEC SBJICHHS M BBINOJHATH OMBITHI, JJAOOpaTOpHble paboOTHl U
SKCHEPUMEHTAIbHbIE UCCIIE0BAHMS C UCTIOIb30BAaHUEM N3MEPUTENBbHBIX PHOOPOB;



® OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpPMANHEH (U3UIECKOTO COAEpKaHUs, BKIOYas WH(OpMaIuoo o
COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIU3 U KPUTHIECKOE OlIEHHBaHNE NH(HOPMAITUH;

® 3HAKOMCTBO CO cdepaMu TPOPECCHOHATBHON NEATeIbHOCTH, CBS3aHHBIMH C (HU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIDKCHHSIX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi YPOBEHB) HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUS OTBOIAMUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezienr0), B 8 kitacce — 68 4acoB (2 yaca B Hezielnto), B 9 kiiacce
— 102 4aca (3 yaca B HeJeNIO).

[Ipemiaraemerii B mporpamMme 1O (QHU3UKE MEPEYCHb JIAOOPATOPHBIX PAaOOT M OIBITOB HOCHUT
PEKOMEHIaTeNbHBIA XapaKTep, YUUTENb JeNacT BhIOOp MPOBEACHHS JIA0OPATOPHBIX Pa0OT U OIBITOB C
yu€TOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH OOYy4YaromMXCs, CIHCKA AKCICPUMEHTAIBHBIX 3aJlaHUi,
IpeJyUlaraeéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 1o (pu3mke.

COJEPKAHUE OBYYEHUA
7 KVIIACC

Pa3nesa 1. ®usuka u e€ posib B NIO3HAHMHN OKPY KAKOLIEro MUpa.

®dusuka — Hayka o npupone. SBineHus npupoasl. PU3NYECKHUE ABJICHUSA: MEXAaHUYECKUE, TEIJIOBbIE,
JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenUuyMHbL. M3Mmepenue ¢usndeckux BenndyuH. Pusndeckue npudopsl. [lorpemHocTs
n3MepeHnil. MexyHapoaHas CUCTEMA €ANHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKM HU3y4yaroT Hpupoly. EcTecTBeHHOHay4HbBI MeTo[
MO3HAHUA: HAOJIOJEHUE, IMOCTAaHOBKA HAyYHOT'O BOMPOCA, BBIABM)KEHHUE THUIOTE3, AKCIIEPHUMEHT TI0
IIPOBEPKE TUIOTE3, 00bsACHEHUE HabmonaeMoro spiaeHus. Onucanue GU3NYECKUX SBJICHUN C MOMOILBIO
MOJEIIECH.

Hemoncmpayuu.
1. MexaHuyeckue, TEIIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. ®uznyeckue MpuOOPHI U MPOoIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM IPUOOPOM.
Jlabopamopnuvie padbomot u onvimol.

1. Onpenenenue 1eHbI AeNEHUS Kbl U3MEPUTEIBHOTO IpUbopa.

2. VI3amepeHue pacCTOSHUM.

3. N3mepenne o0bEéMa )KUIKOCTH M TBEPAOTO TeIIa.

4. OmpeneneHre pa3MepoB MajbIX TeTl.

5. M3mepenue Temneparypsl Mpy MOMOIIN KUIKOCTHOTO TEPMOMETPA U TaTUYHMKA TEMIIEPATYPHI.

6. [IpoBenenne wuccneAOBaHUs TO TMPOBEPKE THUMOTE3bl: JANbHOCTh TMONETA IIApHKa, MYIIEHHOTO

TOPU30HTAIILHO, TEM O0JIbllIe, YeM OOoJIbIlIe BBICOTA ITYCKa.

Pa3nea 2. [leppoHavyaibHbIe CBEJCHHUA 0 CTPOCHHMH BeLECTBA.

CtpoeHue BemniecTBa: aToMbl U MOJIEKYNbI, MX pa3Mepbl. OMNbITh, JOKa3bIBalOIINE JUCKPETHOE
CTPOEHHE BEILLECTBA.

JBmwxenue yactuil BemectBa. CBs3b CKOPOCTU JIBMKEHHS YacTHI[ ¢ TeMIiepaTypoil. bpoyHoBckoe
nBIKeHue, uddy3us. BzaumoseiicTBue yacTuIl BeIEeCTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSHUSI BELIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUINYECKUX )
Tes. B3auMoOCBsA3p MeXIy CBOMCTBAMHM BEIIECTB B Pa3HbIX arperatHbIX COCTOSIHMSX H  HX
ATOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nuddysun.
3. HaOmronenue siBneHUA, OOBSICHSIIONIMXCS MPUTHKCHUEM WIIM OTTATIKUBaHUEM YacTHI] BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
Onenka AuaMeTpa aroMa METO/I0M PSJIOB (C UCIOJIb30BaHUEM (oTorpaduit).
OnbITH IO HAOTIOIEHUIO TETUIOBOTO PACHIMPEHHSI Fa30B.
3. OmbITHI IO OOHAPYKEHHIO IEHCTBHUS CHIT MOJIEKYIISIPHOTO TIPUTSHKEHUSI.
Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.
Mexannueckoe ABUKeHHE. PaBHOMepHOoe M HepaBHOMepHoe jBikeHue. CkopocTb. CpemHsis
CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHUH. PacuéT myT u BpeMeHH JBUKEHUSI.
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SBneHne wHepuUMU. 3aKOH MHEpUUU. B3anmonaeicTBHe Ten Kak NMpUYMHA WU3MEHEHHS CKOPOCTH
JIBUOKEHMST Tel. Macca kak Mepa MHepTHOcTH Tena. IlnmoTHocTe BemecTBa. CBA3h IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00BhEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumoencTeus ten. Cunna ynpyroct 1 3akoH ['yka. i3mepenue cuibl
C MOMOIIBI JUHAMOMETpaA. SIBJIEHHE TATOTEHUs U cuia TskecTd. Cuila TSHKECTH Ha APYIMX IUIAHETax.
Bec Ttena. HeBecomocth. CroxeHHe CHUII, HAIIPaBIEHHBIX O OJHOW NpsiMoil. PaBHOAeWCTBYOIIAs CUIL.
Cwiia Tpenusi. TpeHHe CKOJIbKEHUs U TpeHUe NoKosi. TpeHne B pupojie U TEXHUKE.

Hemoncmpayuu.
Habmoienne MexaHn4eckoro IBHKEHUS Tefa.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHUS.
Habmtoienue siBjeHUs] UHEPIIUH.
Habnronenne u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUU TEIl.
CpaBHeHME MacC M0 B3aUMOJACHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.
Jlabopamopuwsie pabomot u onvimeol.
OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBMKEHHUS (IIapUKa B KMJIKOCTH, MOJENIU 3JIEKTPUYECKOIO
aBTOMOOWJISA U TaK Jiajee).
Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHS OpycKa WM HIapuKa 110 HAKIIOHHOM MIIOCKOCTH.
Ornpezenenre MmI0THOCTU TBEPAOTO Tea.
OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTskeHus (nedopmannu) NpyKUHBI OT HPUIIOKEHHOU
CHUJIBL.
. OnpITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh CHJIBI TPEHHUSI CKOJBXEHHUS OT Beca Tela U XapakrTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEPABIX TeJl, ’KUIKOCTEH M Ta30B.

Hasnenue. CrocoObl yMEHBIIEHHUS U YyBEIWYeHUsS AaBieHus. JlaBneHue raza. 3aBHUCHMOCTH
JaBjleHUs ra3a oT oObéma, TemmepaTyphl. llepenaua naBieHuss TBEPABIMU TelaMH, XHUAKOCTAMU U
razamu. 3akoH Ilackans. [IHeBMaTuyeckue MamuHbBL. 3aBUCUMOCTH JABJICHHS JKUJIKOCTH OT TIyOWHBI.
INunpocratuueckuii napanokce. Coobmaromuecs cocyabl. ['uapaBinueckue MeXaHU3MBl.

AtMocdepa 3emnu u atmocepHoe naBieHue. [[pUUuHBI CyIIECTBOBaHMS BO3IYIIHOW 000JI0YKH
3emum. Onwit Toppudern. M3mepenue armocepHOro maBieHHS. 3aBUCHMOCTh aTMOC(HEpPHOTO
JIaBJIEHUS OT BBICOTHI Ha/l ypoBHEM Mopsl. [IpuGopsl ais u3mepenus aTMOchEpHOro JaBlieHUs..

JelicTBHE XKMIKOCTH M Ta3a Ha MOTPY>KEHHOE B HUX TeJO. BeITamkuBaromas (apxuMmeoBa) cCuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS I'a3a OT TEMIIEPATYPBHI.
[lepenada naBneHUs KUIKOCTHIO U Fa30M.
Coobmatommuecs: Cocypl.
I'mppasinueckwmii npecc.
[TposiBnenue neiictBus aTMOCGHEPHOTO JaBIEHHUS.
3aBUCUMOCTD BBITAJIKHUBAIOIIEN CHIIBI OT 00BbEMaA MOTPYKEHHOM YaCTH Teja U MIIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOILIEH CUIIBI BECY BBITECHEHHOM JKUJKOCTH.
VYcnoBue miaBaHus Tell: TUIaBaHUE WM MOTPYKEHUE Tell B 3aBUCUMOCTU OT COOTHOIIECHHUS IUIOTHOCTEHN
TENa U )KUJIKOCTH.
Jlabopamopnwvie padbomot u onvimol.
HccnenoBanue 3aBUCUMOCTH Beca Tejla B Bojie 0T 00bEMa NOrpy>KEHHON B )KUAKOCTh YACTH Tela.
OnpeneneHne BBITATKABAKOLIEN CHIIBI, IEVCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B )KUJIKOCTb.
IIpoBepka HE3aBUCHMOCTH BBITAIIKUBAIOLIEN CUIIBL, AEUCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT Macchl Tela.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJTKUBAIONIEH CUJIBI, JEHCTBYIONIIEH HA TEJIO B )KUIKOCTH,
0T 00bEMa MOTPYKEHHOH B KUAKOCTh YACTH TeJla U OT IUIOTHOCTH KHJIKOCTH.
KoHncTpynpoBanue apeomerpa i KOHCTPYHUPOBAHHUE JIOJKH U ONpeiesieHue e€ rpy301n0bEMHOCTH.
Pa3nes 5. PaGoTa m MOIIHOCTB. JHEprus.
Mexannueckasi pabota. MOUTHOCTb.



[TpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTb. [IpaBUiO paBHOBecHs pblyara.
[Ipumenenne mpaBwiia paBHOBECHs pbluara K OJOKy. «3osotoe mpaBuio» mexaHuku. KITJ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas »Heprus. Kunernueckas v noteHuuanbHas sHeprud. lIpeBpamienue ogHoro Buuaa
MEXAHUYECKON SHEPTUU B APYToi. 3aKOH COXPAaHEHUS SHEPTHU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopuwie pabomol u onvimol.

1. Onpenenenue paboOTbl CWIIBI TPEHUS MNP PABHOMEPHOM JIBUXKEHHMU Tejda IO TOPU3OHTAIBHOMN
IIOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KII/[ HaKIIOHHOM IIOCKOCTH.

4. M3yueHue 3aKOHa COXPAHEHUS] MEXaHUYECKON SHEPruH.
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Paznen 6. TerioBble siBJIeHHS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETHYECKOI TeOpHH CTpOeHus BerlecTBa. Macca u pa3Mepsl
aTOMOB U MoJIeKyJ. OTBITBI, MOATBEPKIAIONIME OCHOBHBIC TOJOXKEHHUS MOJEKYISIPHOKHHETHYECKOM
TEOpHHU.

Mopnenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHMM BelmlecTBa. Kpucrajummueckue u
amopdubie Tena. OObsACHEHHE CBOMCTB Ta30B, XUAKOCTEW M TBEPABIX Tl HAa OCHOBE IOJOXKCHHMA
MOJICKYJIIPHO-KUHETUUECKOW Teopuu. CMayMBaHUE W KaMWUIAPHBIC sBICHUS. TemioBoe paciuiupeHue u
cKaTtue.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO BMKEHHUS 4YacTHll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHWs BHYTPEHHEH SHEepruu: TeIulonepeadya U coBepllieHue padboThl. Bumbl
TEIUIOTNIEPEIavu: TEIJIOMPOBOAHOCTD, KOHBEKIIUS, U3IYyUCHHE.

KonnuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH M TEIUIOBOE paBHOBECHE.
VYpaBHenune TeruioBoro Oananca. [lnaBieHne W OTBep/eBaHWE KPHUCTALTMYCCKUX BEIICCTB. Y IeIbHAs
teriorta muaBieHus. llapooOpasoBanue u kouaeHcauus. Mcmapenue. Kumenue. YnenbHas Ttemnora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTIEHUS OT aTMOC(EPHOTO TaBIICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOPaHuUs.

[Tpunanuner pabotel TemnoBbix asurareneit KIIJ| temnoBoro nBuratens. TermioBble ABUTATENd U
3alIuTa OKPYKarOIIEeH Cpeibl.

3aKOH COXpaHEHUs U NMPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.
Hemoncmpayuu.
Habmoienne 6poyHOBCKOTO TBUYKEHUSI.
Hab6mronenue quddysun.
Habmroienue sBiaeH cMauMBaHUsI U KaMWUISIPHBIX SBJICHHM.
HaGmronenre TenioBoro pacuimupeHust Te.
W3meHneHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH W OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Bune! ternonepenaymn.
OxJaxieHre Ipy COBEpUIEHUH PabOThlI.
. HarpeBanue npu coBepiiieHr# pabOThl BHEITHUMH CHUJIAMH.
10 CpaBHEHHE TETUNIOEMKOCTEH Pa3IUIHBIX BEIIECTB.
11. HaGnroneHue KUMEHHUS.
12. HaGnropeHHe MOCTOSHCTBA TEMITEPaTyPhI IIPH TIABICHUH.
13. Mopenu TeIUIOBBIX IBATATEIIEH.
Jlabopamopnuvie padbomot u onvimol.
1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.
2. OmBITHI IO BRIPANIMBAHHUIO KPUCTAIIOB MTOBAPEHHOMN COJIM WIIM caxapa.
3. OnbITHI MO HAOTIOIEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
4. OmnpeneneHue AaBJICHHUS BO3yXa B Oa/IOHE MIMPHUIIA.

CoNoUA~AWNE



5. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh JaBJICHHS BO3[yXa OT €ro o0béMa W HarpeBaHHsl WIH
OXJIQXKICHHUS.

6. [IpoBepka runmoTe3bl JIMHEMHONW 3aBUCUMOCTH JUTHHBI CTOJIONKA KHIKOCTH B TEPMOMETPUUECKON TPYOKe
OT TEMIIepaTyphI.

7. HabmioieHue nu3MeHeHHsI BHYTPEHHEH SHEpruu Teja B pe3yibTaTe TeIionepenayd 1 paboThl BHEIIHUX
CHIL

8. HccnenoBanue sBlIeHUs TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpAYEH BOJIBI.

9. OmpeneneHre KOJIWYECTBA TEIUIOTHI, TMOJYYCHHOTO BOJOW TIPH TEIMJIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUINHAPOM.

10. Omnpeznenenue yaenbHON TETIOEMKOCTH BEIIECTBA.

11. HccnenoBanue nporiecca UCHapeHUs.

12. OnpeneneHre OTHOCUTENBLHOM BIAKHOCTH BO3yXa.

13. Ompenenenue yaenbHOM TEIJIOTHI IJIABICHUS JIbAA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuszanus Tenl. J[Ba poaa 3NeKTpUYECKUX 3apsiioB. BzaumopeiicTBue 3apsK€HHBIX TeJl. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJCHCTBUS 3apSKEHHBIX TN OT BEJIIMYMHBI 3aps/IOB U PACCTOSTHUS
MEXy TeTIaMH ).

Onektpuueckoe moje. Hampsok€HHOCTh  anexkTpudeckoro mosst. [lpuHmun —cymeprno3uiuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snektpuueckux 3apsnoB. DJIEMEHTApPHBIM dJiekTpudeckuid 3apsa. CTpoeHue aroma.
[IpoBOIHUKY U AUBJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/ia.

DNIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHHS JJIEKTPUUECKOTO TOKa. VICTOYHMKM MOCTOSTHHOTO
ToKa. JIeHCTBUS AIIEKTPUYECKOrO0 TOKa (TEMJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
JKUJKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuia Toka. DiekTpuueckoe HarpsbkeHue. COonpoTHBIIEHHE MPOBOJIHMKA.
VYnenpHoe compoTuBieHHEe BemiecTBa. 3akoH Owma jans  ydactka wnenu. [locrnenoBarenbHoe
napajuieIbHOE COEUHEHNE TPOBOJIHHUKOB.

Pabora u MmouHOCTh 37eKkTpUueckoro Toka. 3akoH Jlxoyns—JleHuna. OnekTpuyeckue Lenu u
NOTPEOUTENH SIEKTPUUECKOI 3Hepruu B ObITy. KopoTkoe 3ambIkaHHe.

[TocrossHHbIE MarHUTHl. B3anmoneicTBHE MOCTOSIHHBIX MAarHUTOB. MarnutHoe moJsie. MarHuTHoe
nosie 3eMJId M €ro 3HadeHue Ui *Ku3HU Ha 3emue. OnbiT Dpcrena. MarHuTHoe mosie 3JeKTPUYECKOTO
tToka. [I[puMeHeHne >JIeKTPOMarHuTOB B TEXHUKE. [[elicTBHe MarHUTHOTO TOJIsi Ha MPOBOJAHHUK C TOKOM.
DIIEKTPOABUTATEND IOCTOSTHHOTO TOKA. Vcnonb30BaHue 3J1E€KTPpOJABUTATENEH B TEXHUUECKUX YCTPOMUCTBAX
Y Ha TPAHCTIOPTE.

OnbiTel @apajnes. SIBieHue 3IEKTPOMAarHuTHON MHAyKUuU. [IpaBuno JleHua. DnexTporenepaTop.
CrocoObl MOJTy4YeHUs DJICKTPUUYSCKON HHEPTrUU. DJIEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX HMCTOYHUKAX
SHEPTUH.

Hemoncmpayuu.
DnekTpu3anus Tenl.
JIBa pojia 2JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSIKEHHBIX TEll.
YCTpoUCTBO U JEHCTBUE DIEKTPOCKOIIA.
DnexTpocTaTuuecKas HHAYKIIHS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[TpoBOTHHKYN U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHHUM 3JIEKTPUYECKOTO MO,
HcTouHNKH TOCTOSHHOTO TOKA.
JlelicTBUS 2IIEKTPUYECKOTO TOKA.
0. DnexTpuYecKHii TOK B )KHIKOCTH.
1. T'a30BbIit pa3ps.
12. V3mepeHune CHITBI TOKA aMIIEPMETPOM.
13. M3mepeHune 3eKTPUIECKOro HAMPSKEHUS BOIBTMETPOM.
14. PeoctaT u Mara3uH COMPOTHUBIICHUH.
15. B3aumopnelicTBHE OCTOSIHHBIX MAarHUTOB.
16. MopenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHUS TOJTIOCOB MarHuTa.
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17. MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmsiT Opcrena.

19. MarauTHoOE€ 1oJe ToKa. DIeKTPOMAarHurT.

20. [leiicTBME MarHUTHOTO IMOJISl HA TPOBOJIHHUK C TOKOM.

21. DnexTpoABUTaTeNb MOCTOSHHOIO TOKA.

22. VccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHON UHIYKIIHU.

23. Omnbrter @apanest.

24. 3aBHCHMOCTb HalpaBJICHUS HHIYKIMOHHOTO TOKA OT YCIIOBHM €ro BOSHUKHOBEHHS.

25. DnexTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimel.

OnbIThI 10 HAOTIOEHUIO SJICKTPU3ALUH Tl HHAYKIIMEH U IPH COIPUKOCHOBEHUH.

HccnenoBanue 1eHCTBUSA JIEKTPUUYECKOTO MOJI HA IIPOBOJAHUKH U JUBJIEKTPUKU.

COopka u mpoBepKa pabOoThl JIEKTPUUECKOH IIETH MTOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHue CUIIbl TOKA.

W3mepenue u perynupoBaHue HaMPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYILIETO YEpPE3 PE3UCTOP, OT CONPOTUBIIEHHUS PE3UCTOpa U

HaMpsDKEHUS Ha PEe3UCTOpE.

7. OnpIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COINPOTUBICHUS IMPOBOJHUKA OT €ro

JUTMHBI, IJIOIIA/IM MOMEPEYHOTr0 CEUCHUS U MaTepuara.

8. IlpoBepka mpaBuIIa CIIOKEHUS HANIPSDKEHUH MTPH TIOCIIEIOBATEIIEHOM COSTMHEHNUH JIBYX PE3HCTOPOB.

9. IIpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAITICIIBHOM COSAMHEHUH PE3UCTOPOB.

10. Omnpexnenenne pabOTHI AIEKTPHUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHue MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIJEIIAEMOIl Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT HANPsDKEHUS Ha HEH.

13. Omnpenenenune KIIJI HarpeBaTens.

14. HccnemoBaHre MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. M3yuyeHne MarHUTHOTO MOJIs MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAMHEHUU U Pa3/ICICHHUH.

16. HccnemoBaHue AeCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OmubIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSI KATYIIKA C TOKOM M MarHuta OT
CHJIbI TOKA U HAalpaBJI€HHUs TOKA B KaTYILIKE.

18. N3yuenue neicTBUS MArHUTHOTO T10JIs1 HA TPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue U u3ydeHne padOTHI JIEKTPOIBUTATEIIS.

20. Usmepenue KIIJ[ anexkTpoaBuraTeIbHON YCTAaHOBKH.

21. OmeITBI O HCCIEOBAHUIO SIBJICHUS DIIEKTPOMArHUTHOM WHIYKIIMU: WCCICIOBAHUE HM3MEHEHUH
3HA4YEeHHUs U HaIlPABICHUS MHAYKIIHOHHOTO TOKA.
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Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cucrtema oTcu€ra. (OTHOCHUTEIBHOCTH
MEXaHUYECKOr0 JBH)KEHUSA. PaBHOMEpHOE MpSIMOIIMHENHOE NBUXKEHHE. HepaBHOMEpHOE MPSIMOIIMHEHHOE
nBukeHre. CpeHsis 1 MTHOBEHHAs: CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMonHeHOe BrkeHne. CBoOoHOE nanenne. OnbITel [anues.

PaBHOMepHOE ABMXKEHME MO OKpYXHOCTH. Ilepumon m vactora oOparieHus. JIuHeiiHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENbBHOE YCKOPEHHE.

Ilepebit 3akon Hbrorona. Bropont 3akon Herorona. Tperunt 3akon Hsrorona. IIpuHnmn
CYTIEPITO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cujia TpeHHs CKOJIbXEHUS, CUila TPEHUSI IOKOsI, IpyTue
BHJIBI TPCHHUS.

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOro majeHus. J[BuxeHue
mwianet Bokpyr CousHia. [lepBast kocMuueckast CKOpocTb. HeBeCOMOCTh U neperpy3KkH.

PaBHoBecue marepuanbHONH TOuku. AOCOMOTHO TBEpAOE Teno. PaBHOBecwe TBEpHOro Tema c
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc Tena. U3menenne nummnynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE
JIBIKEHUE.



Mexannyeckas pabota ¥ MOIIHOCTh. PaboTa cui TsKeCTH, ynpyroct, TpeHus. CBs3b SHEPTUU U
pabotsel. [loTeHnManpHas YHEPTUs Tela, MOMHATOTO HaJ IMOBEPXHOCTHIO 3eMiH. [loTeHIManpHas YHEPTHs
cxaTtod mpyxuHbl. KuHermdeckas sHeprus. Teopema O KHHETHYECKOW HSHEPrUM. 3aKOH COXPaHEHHS
MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.
Habnronenne MexaHMYECKOTO ABMXKEHHS T€JIa OTHOCUTENILHO PAa3HBIX TENl OTCUETA.
CpaBHeHHE IMyTel U TPaeKTOPHIl IBUXKEHUS OJJTHOTO U TOTO K€ TeJla OTHOCUTEILHO Pa3HbIX Tell OTCUYETA.
W3mepenue cKkopocTy U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUSI.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.
Habnronenue nBrKeHUs Tela 1Mo OKPYKHOCTH.
Habmroienne MexaHW4yecKuX SIBICHUH, MNpoHCXoAdlmux B cucremMe orcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTENILHO KaOMHETa (PU3UKH.
7. 3aBUCHUMOCThH YCKOPEHHsI TeJla OT MacChl Tella U IEHCTBYIOIIEH Ha HETO CUJIBL.
8. HalOmroieHne paBeHCTBa CHUJI IPH B3aMMOACHCTBUH TEIL.
9. M3meHeHue Beca Teja Mpu yCKOPEHHOM JABM)KECHUU.
10. Ilepemaua umiynabca MpH B3aMMOACHCTBHUH TEIL.
11. TIpeoOpa3oBaHus SHEPTUU IIPU B3aUMOJCHCTBUH TE.
12. CoxpaHeHue UMITyJIbCa IPH HEYIPYTOM B3aHMMOICHCTBUH.
13. CoxpaneHue uMIysabca npu abCoNMIOTHO YIIPYTroM B3aUMOJICHCTBUU.
14. HaGnroneHue peakTHBHOTO JIBUKCHUS.
15. CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU CBOOOIHOM MaICHUU.
16. CoxpaHeHne MEXaHWMYECKOW SHEPTUH MPH JBM>KEHUH TelIa MO/ ICHCTBUEM TPYKUHBI.
Jlabopamopnwsie pabomot u onvimeol.
1. KonctpyupoBaHue TpakTa A pa3roHa M JajJbHEHIIEr0 PABHOMEPHOIO JBM)KEHHUS IIAapUKa WIH
TEJEeKKH.
2. OmpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHHs OpycKa WM JIBUKCHHS UIApUKa 10 HAKIOHHOH
IJIOCKOCTH.
Onpenenenre ycKOpeHUs Tejla NPy PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.
4. UccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHU IpPHU PAaBHOYCKOPEHHOM MIBM)KCHMM O€3 HayallbHOM
CKOpPOCTH.
5. I[IpoBepka rUMoOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHKEHHH 0€3 Ha4adbHOU CKOPOCTHU MYTH OTHOCSTCS
KaK psAJ HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJJUHAKOBBI.
HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHHUSI CKOJIBKEHHUS OT CHJIbl HOPMAJIBHOTO JaBJICHUSI.
Omnpenenenne kodPpPUIIEHTa TPECHUS CKOTBKEHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenve paboOThl CUJIBI TPEHHUS MpPU PaBHOMEPHOM JBM)KEHMM Tela IO TOPU30HTAIBHOM
MTOBEPXHOCTH.
10. Ompenenenue pabOTHI CHIIBI YIPYTOCTH TPH MOABEME Tpy3a C HCIOIH30BAHUEM HETOJBHIKHOTO H
MOJIBUKHOTO OJIOKOB.
11. M3y4yeHue 3aKoHA COXPAHEHUS YHEPTHUH.
Pa3znen 9. Mexann4veckue KoJ1e0aHUSA M BOJHBI.
KonebatenbHoe aBmxenrne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHUI: IEPUO/I, HaCTOTA, aMIUIUTYAA.
MaremaTrueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHeprun npu KoiaeOaTeIbHOM JBUKCHHH.
3aryxatomue kosnebanus. Beiy)aenusie konebanns. Pesonanc. Mexannueckue BosiHbI. CBOMCTBA
MeXaHW4YeCcKUx BOJH. IIpomonbHble W momepeuHble BOJHBL. [[IMHA BOMHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKHE BOJTHBI.
3Byk. [ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmonenue xonebaHuii Tel moj 1eHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BeIHYXIEHHBIX KOJIEOaHUI 1 pe30HaHCcA.
PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCTHUYECKUI PE30HAHC.
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Jlabopamopnwvie padbomot u onvimol.
Omnpenenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.
Omnpenenenue 4acTOThI U epHoAa KoneOaHUH NPYKUHHOIO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJICOaHNH MTOABEIICHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHUH NPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH IeproJia KosuebaHuil rpy3a, IOBEUIEHHOI'O K HUTH, OT Macchl rpysa.
OmnbITHI, 1EMOHCTPUPYIOILINE 3aBUCUMOCTD NEPHOAA KoJIeOaHUH IIPY>KUHHOTO MasiTHUKA OT Macchl rpys3a
U KECTKOCTHU IIPYKUHBI.
7. V3mepeHue ycKOpeHus: CBOOOIHOIO HaleHHsL.
Pa3nes 10. Di1eKTpOMarHuTHOE 10J1e M JIEKTPOMATHUTHbIE BOJIHBI.
OJEeKTPOMAarHUTHOE I0JIe. OJEKTPOMArHuTHbIE BOJIHBL. CBOICTBAa 3JEKTPOMArHUTHBIX BOJIH.
[IIkana 3;1eKTpOMarHUTHBIX BOJIH. VcIiob30BaHKE AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.
OnexTpoMarHuTHas npuposa ceera. CkopocTs cBeTa. BoaHOBBIE cBOMCTBa CBETa.
Hemoncmpayuu.
1. CaoiicTBa 371€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. M3y4yeHune CBOMCTB JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TenedoHa.
Pa3znea 11. CBeToBbI€e IBJICHNUS.
JlyueBas Mozenb cBera. Mcrounuku cBera. IlpsimonuHeiiHoe pacnpocTpaHeHHE CBeTa. 3aTMEHUs
Connna u Jlynsl. Otpaxenue cera. [Imockoe 3epkano. 3aKOH OTpakeHUs CBETA.
[Ipenomiienne cBera. 3akoH ImpeinomiieHUs cBera. [lonHOe BHYTpPEHHEE OTpak€HUE CBETa.
Vcnonb30BaHue MOJIHOTO BHYTPEHHETO OTPAYKEHUSI B ONITHYECKUX CBETOBOJAX.
Jlunza. Xoxa nyueit B nunze. OnTudeckas cucrema QoroariapaTta, MUKpPOCKONa U Tejeckona. ['mas3
KaK ONTHYecKas cucreMa. bim3opykocTs 1 JaJlbHO30PKOCTb.
Paznoxxenune Oenoro cera B cnekTp. OnbiTel HbtoToHa. Crno’keHue CHEKTpabHBIX IBETOB.
Jucnepcus cBera.
Hemoncmpayuu.
[IpsiMmosinHeitHOe pacpocTpaHeHHUe CBETa.
OTtpaxkeHue cBera.
ITonmyyenue n300pa>keHHUi B INIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienue ceera.
OnTHyeckuii CBETOBOI.
Xon nydeil B cobuparouieil 1uH3e.
Xo Jiydel B pacCenBaroLIeH JIMH3E.
[Tonydyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
. Ipunnun neiictBus goroannapaTa, MUKPOCKOINA U TEJIECKOMA.
10. Mogens riasa.
11. PaznoxeHue O6e0ro CBeTa B CIEKTP.
12. Tlomy4yenue 6e10r0 CBETA NMPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
1. WccnenoBanue 3aBUCUMOCTH YIJla OTPa)KeHUs CBETOBOTO JIy4ya OT yIJia MajeHHUsl.
2. M3yyeHue XapakTepUCTUK N300paskeHUs IpeIMeTa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCHMOCTH YIjla MpPEIOMIIEHHS CBETOBOTO Jiyda OT yIyla MAaJe€HUs Ha TpaHule
«BO31YyX—CTEKJIO».
[Tonyuenune n300pakeHHA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO paCCTOSHUS U ONITUYECKOM CHIIBI cCOOMparoIeil TNH3BI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OMnBITH IO BOCIIPUATHIO IIBETA IPEAMETOB IPH WX HAOIIOJICHNUHN Yepe3 LIBETOBbIE (PUIIBTPHI.
Pazgen 12. KBanToBbIe siBJICHMS.
OmnbiTel Pesepdopaa u mnanerapHas Mmojens aroma. Mopenb atoma bopa. HMcmyckanuwe wu
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.
PagnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHue aToMHoOro sapa. HykimonHas
MoJieb aToMHoOro A1pa. M3otonsl. PannoaktuBHelie npesparienus. [lepuon nomypacnana aTOMHBIX SIEp.
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SnepHble peakuu. 3aKOHbI COXPaHEHMSI 3apsI0BOTO U MACCOBOTO UMCEN. DHEPIHsl CBS3U aTOMHBIX
sep. CBsi3b Macchbl U 3Hepruu. Peakiuu cunTesa u genenus saep. Mcrounnku sHeprun ConHIA U 3BE3].
Anepnas sHepreTuka. JleicTBUS paAMOaKTUBHBIX U3JIyY€HUN HA )KUBBIE OPTaHU3MBbI.
Hemoncmpayuu.
CrieKTphl U3ITy4EHUs U MOTJIOIIECHUS.
CrexTpsl pa3Iu4HbIX Ta30B.
CnekTtp Bomopoaa.
Habmronenue TpexoB B kamepe Busibcona.
PaGora cuérurka HOHU3UPYIOMINUX U3TYyUCHHIH.
Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
Jlabopamopnwvie pabomot u onvimeol.
Ha0umoieHre CTIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIYUCHUS.
HccnenoBanune TpEeKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).
3. N3mepenue paaroakTUBHOTO (OHA.

IoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHEHO-0000IIAOMINK  MOAYNIb TPEAHA3HAUEH MJIs CUCTEMATH3allM W O0OOIICHUS
MPEIMETHOTO COJEPXKAHUS U OMNBITa JIEATEIbHOCTH, MPUOOPETEHHOIO MPU H3YYEHHHU BCEro Kypca
bu3MKK, a TaKXke IJIs TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (GU3UKE I
00y4aromuxcsi, BHIOPABUINX ATOT y4EOHBIN MpeaMeT.

[Ipu u3yuyeHuHn AAHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI JCSTEIHHOCTH, Ha
OCHOBE KOTOpBIX oOOecreunBaeTcs [OCTIKEHHE TMPEAMETHBIX M METalmpeIMEeTHBIX IUIaHUPYEMBbIX
pe3yapTaToB 00y4eHHs, GOPMHUPYETCSI €CTECTBEHHOHAaYYHAs] TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB
UCCIJICJIOBAHMSI SIBICHUI MPHUPOABI U TEXHUKHU, OBJAJICHUE YMEHUSIMU OOBACHATH (U3UYECKUE SIBICHUS,
MIPUMEHSIS MMOJTyYEHHBIC 3HAHUA, PEIIATh 3a7a4i, B TOM YHCJIe KaUeCTBEHHBIC U HKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AESTETHLHOCTHBIM XapakTep JAaHHOTO pa3fefia pealu3yercs 3a CuéT TOro, 4uTo
o0yyJaronuecs: BHITIOJIHSIOT 33/IaHUsI, B KOTOPBIX UM IIPEAJiaraeTcs:

HAa OCHOBE IOJYYCHHBIX 3HAHUN pPACIO3HABAThb M HAYYHO OOBACHATH (PU3MYECKUE SIBICHHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCEIHEBHOM KU3HU,

MCIIOJIb30BaTh Hay4HbIE METO/IbI MCCIEAOBAHUS (U3UUYECKUX SBICHHI, B TOM YHUCIE TS IPOBEPKH
TUTIOTE3 U TIOJIYYCHHS TEOPETUIECKUX BHIBOJIOB;

OOBSCHATH, HAy4YHBIE OCHOBBI HamOoJee BaXKHBIX JJOCTHIKEHHUH COBPEMEHHBIX TEXHOJOTHIA,
HarpuMep, MPaKTUYECKOT0 WCIOJIb30BAHUS PA3IMYHBIX HCTOYHMKOB SHEPTMM HAa OCHOBE 3aKOHA
MPEBpAICHHs] U COXPAHEHUSI BCEX M3BECTHBIX BUIOB YHEPTHH.
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INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenue ¢u3uky Ha ypoOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs HAIpaBICHO Ha JOCTH)KEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.
B pesynbprare u3ydeHus (U3MKM Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMsl y OOydarouerocs
OyayT chopMUpPOBaHbI CIASAYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:
¢ 1) naTPMOTHYECKOT0 BOCTIMTAHUA:
® - [IPOSIBJIEHUE UHTEpECa K HICTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUIMCKON (hU3NUECKON HAyKH;
® - [[EHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;
e 2) rpakIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
® - TOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXJIEHHMH OOLIECTBEHHO 3HAUMMBIX M 3TUYECKHUX MpoOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHIKEHUN (PU3UKH;
® - OCO3HAHME BAYXHOCTU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIHHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCTIUTAHMSI:
- BOCHPUATHE 3CTETUUYECKHX KauyecTB (PU3NYECKOW HayKH: €€ rapMOHHUYHOIO MOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOTI'0 MO3HAHUSA:



® - OCO3HaHUE IEHHOCTU (PU3MYECKOW HAayKHM KaK MOIIHOTO WHCTPYMEHTa IMO3HAHHS MHUPA, OCHOBBI
Pa3BUTUS TEXHOJIOTHUH, BAXKHEHUILIEH COCTABIIAIONIEH KYJIbTYpPBI;

® - pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECa K UCCIIEI0BATENbCKOM AeITEIbHOCTH;

e 5) popMupoBaHUs KYJbTYPHI 310POBbS M SIMOLUMOHAJIBHOIO 0J1ATONOTy U

® - OCO3HaHHE LIEHHOCTH 0e30macHOro 0opasa KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE, BaXXHOCTHU
mpaBwil 0€30MacHOrO TMMOBEACHUS Ha TpaHCIOPTE, Ha JA0pOorax, C DJIEKTPUYECKHMM M TEeIJIOBBIM
000pyZ0BaHUEM B JOMAIIHUX YCIOBHSAX;

¢ - c(hopMHUPOBAHHOCThH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAKOIo K€ MpaBa y
JPYroro 4eaoBeKa;

e 6) TPYA0BOTrO BOCIIUTAHUS:

® - AKTMBHOE YYacTHE€ B PELIEHUU MPAKTUUYECKUX 3a7ad (B paMKax CEMbH, 00pa3oBaTelIbHOU
OpraHu3alliy, ropoja, Kpas) TEXHOJIOTUYECKOM M COIMaIbHOW HAIMpPaBIIEHHOCTH, TPEOYIOIIUX B TOM
quciie ¥ GU3NICCKUX 3HAHUI;

® - HHTEpPEC K MPAKTUUECKOMY U3yUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7) 3K0JIOrH4€CKOr0 BOCIIMTAHUA:

e - OpUEHTAIMs HAa MpUMEHeHHe (U3NYECKUX 3HAHMM JUId pelleHus 3ajad B 00JIaCTH OKpyKaroluen
Cpelibl, INIAHUPOBAHUS IIOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOLIEH CPeIbl;

® - OCO3HAHME INI00ATBLHOTO XapaKTepa IKOJIOTMYECKUX MTPOOJIEM U ITyTel UX PelLeHus;

e 8) ajanTanuy K U3MEHAOIMMCS YCIOBHAM COLHAILHONH M IPUPOAHOIi cpelbl:

® - TIOTPEOHOCTh BO B3aMMOJCHCTBHHM MPH BBIMOJHEHHH HCCIEIOBAaHUNA M MPOEKTOB (HU3NIECKOM
HaIpaBJIE€HHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

® - [IOBBILICHUE YPOBHS CBOECH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO AESITEIbHOCTD;

® - MOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAaHWW, B TOM 4YHucle (HOpMyTUpoBaTh WAEH, MOHATHS,
THIIOTE3BI O PU3NIECKUX OOBEKTaX U SIBICHUSIX;

® - OCO3HaHME JACPUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

¢ - [UIAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PU3NUYECKUX 3HAHMIA;

® - CTpEMJICHHE AaHAJTU3UPOBATH M BBIABISATH B3aUMOCBSI3M IPUPOJIBI, OOIIECTBA M YKOHOMHUKH, B TOM
YHCIIe C UCTOIb30BaHUEM (PU3UUECKHX 3HAHUM;

® - OIEHKAa CBOMX JEHCTBHI C Y4€TOM BIMSIHMS HAa OKPYXKAIOUIYI0 CpEeAy, BO3MOMKHBIX IIOOATbHBIX
MOCIIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI
B pesynbpTate ocBoeHus mporpamMmbl 1Mo (QHU3UKEe Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHHs Yy
oOyuarorierocss 0yayr copMupoBaHbl MeTanpeAMeTHbIE Pe3yJbTaThl, BKIIOUYAIONINE TO3HABATEIbHbIE
yHUBEpCAIbHbIE y4eOHbIE JEeWCTBUSA, KOMMYHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE JEHCTBUS,
pEryJiaTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUS.
Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble joruyeckue aeicTBus:
® BBISIBJIATH U XapaKTEPH30BATh CYIIECTBEHHBIEC MTPU3HAKU O0BEKTOB (SIBICHUN);
¢ YCTaHaBJIMBATb C}’HIGCTBCHHI)II\/JI IMPU3HAK KJ'IaCCI/I(l)I/IKaIII/II/I, OCHOBAHUA HJIA 0606HI€HI/I$I " CPAaBHCHUA,
® BLIABJIATH 3aKOHOMCPHOCTH U IPOTUBOPCUUA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U Ha6J'IIOI[eHI/I$IX,
OTHOCSAIIIUXCA K (1)H3H‘-I€CKI/IM SIBJICHUSAM,
® BBLISIBJIATH MPUYMHHO-CIIEACTBEHHBIE CBS3H MPU M3YYCHUU (PU3UUYECKHUX SBICHUN U MPOIECCOB, JENaTh
BBIBOJIBI C HCIIOJIb30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUYEHHH, BBIIBUTATh THIIOTE3HI O
B3aNMOCBA3AX (1)I/ISI/ILIGCKI/IX BCJINYHH,
® CaMOCTOSITENTLHO BBIOMpPATH CIOCOO pemieHus yuyeOHON (u3mueckoil 3ajaun (CpaBHEHHE HECKOIBKUX
BapUAHTOB pEIICHHs, BBIOOp HamOoliee MOAXOIAMIETO C YYETOM CaMOCTOSITENLHO BBIICTICHHBIX
KpUTEPHEB).
ba3soBble ucciienoBare/ibCKie AeHCTBUA:
® JICIIOJIK30BaTh BOIPOCH! KaK MCCIIEIOBATEIILCKHIA HHCTPYMEHT ITO3HAHUS;
® TIPOBOJUTH MO CAMOCTOSATEIHHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOXKHBIM (PU3NUECKHUI SKCIIEPUMEHT,
HeOOoJbIII0e HccleAoBaHNe (PU3UUECKOTO SBICHHUS,



OLICHUBATh HAa MPUMEHHUMOCTh U JJOCTOBEPHOCTHh HH()OPMAIIHIO, ITOYYCHHYIO B XOJI€ HCCIICIOBAHUS WITH
IKCIIEPUMEHTA;

CaMOCTOATEIILHO (JOPMYITHPOBATH OOOOIICHHS 1 BBIBOJIBI 110 PE3yiIbTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
OTIBITa, HCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (DU3MUECKUX IPOILECCOB, a TAKKE BBIIIBUTATh
MMPpCAIOJIOXKCHUA 06 HX PA3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

PabGora ¢ undopmanmeii:

NPUMEHATh Pa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3alpoChl MPU MOUCKE U 0TOOpe MH(pOpMAIUU WU
JAHHBIX C Y4ETOM MPEATIOKEHHON YueOHOH (PH3NUECKON 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBaTh U HMHTEPIPETHPOBATH MH(POPMALMIO PA3IUYHBIX BUAOB U (GOpM
IIPEJCTABICHMUS;

CaMOCTOSITENIHO BBIOMpATh ONTHUMAJIbHYIO (HOpMy MpeacTaBieHUs WH(GOPMAIMHU M HIUTIOCTPUPOBATH
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, TMarpaMMaMu, HHOM rpauKoi U X KOMOMHALIUSMHU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

B XOJIe OOCYXJCeHHs Yy4eOHOTrO Marepualia, pe3yiIbTaToB JIA0OpaTOPHBIX padOT W MPOEKTOB 3a7aBaTh
BOITPOCHI TIO CYIIECTBY OOCY)K/1aeMOW TEMbI M BBICKA3bIBATh WMJICH, HAIICJICHHBIC HA PEIICHHUE 3aa4H U
MoJI/IepKaHue OJ1ar0KeIaTeIbHOCTH OOIICHUS;

COIIOCTABJISITH CBOU CY)KILGHI/ISI C CY)KILGHI/UIMI/I ﬂpyrnx y‘-IaCTHI/IKOB auajiora, 06Hapy)KI/IBaTI) pa3JII/I'-II/IC u
CXOJICTBO ITO3UIINH;

BI)Ipa)KaTI) CBOKO TOLIKy 3p€HI/I$I B yCTHI)IX U IMMCBbMCHHBIX TCKCTAaX,

nyOJIMYHO — TMPENCTABIATh  PE3yJbTAThl  BBIMOJHEHHOTO  (DU3MYECKOrO ombiTa  (IKCIEPUMEHTA,
HCCIIE0OBaHMS, TIPOCKTA);

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM U WHIMBUAYAIbHOW PabOTBHl MpPHU PEIICHUU
KOHKPETHOM (pr3N4YeCKOr IPOoOIeMBI;

HpI/IHI/IMaTI) uein COBMCCTHOI\/JI JACATCIbHOCTH, OpFaHI/I?;OBI)IBaTI) I[CﬁCTBI/I?[ no eé JTOCTHUIKCHHIO:
pactpenenaTh poiu, o0CYKIaTh IMPOIECCHl U PE3yIbTaThl COBMECTHOW pabOThI, 0000IIATh MHEHUS
HECKOJIBKHUX JIFOJIEH;

BBITIOJIHATh CBOKO 4YacTh PalOTHI, JOCTUTAas KAYECTBEHHOTO pe3yJbTaTa MO0 CBOEMY HAIMPABICHUIO U
KOOpI[I/IHI/Ip}IS{ CBOH I[CflCTBI/IfI C I[pyrI/IMI/I YJICHaMU KOMaH/bI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaga B OOMUH TPOAYKT IO KPHUTEPUSM, CAMOCTOSITEIHHO
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHUSI.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHBIE IeiiCTBUS
Camoopranmusanmus:

BBISIBJISTH MPOOJIEMBl B JKU3HEHHBIX U yYEOHBIX CUTyalMsX, TPeOYIOIIMX AJIs pelieHus: (pu3nuecKux
3HAHUII;

OPUEHTUPOBATHCS B PA3IMUHBIX MMOAXOJAaX NMPUHATUS pelIeHUl (MHIMBUAYabHOE, IPUHATHE PELICHUs
B IpyIIIe, IPUHATHE PEIIeHUH rpymnmnoil);

CaMOCTOSITEJIbHO COCTaBJISITh ANTOPUTM pelleHus (pU3MYecKOW 3aJaud WM TUIaHA HUCCIIEJOBAHUS C
y4€TOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpOBaTh MpejlaraeMble
BapUaHTHI PELICHUII;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTE/JIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU U IpeJylaraTh IJIaH €€ N3MEHEHNUS;

OOBSICHATh NPUYMHBI JIOCTHXKEHUS (HEIOCTHMIKEHHUS) Ppe3ylbTaToB MAEATENbHOCTH, JaBaTh OILEHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JIEATENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (PU3UUYECKOr0 HCCIeI0BAHUS
WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIINXCS CUTYallui, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILIUX TPYTHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LIENH U YCIOBUSM;

CTaBUThb CEOS1 HA MECTO APYyroro 4cCjIioB€kKa B XOJC CIIOpa WM JUCKYCCHU HAa HAYUYHYIO TEMY, IOHUMATb
MOTHUBbBI, HAMCPCHHUS U JIOTUKY JAPYToro;



e TpU3HABaTh CBOE MPaBO Ha OMIMOKY NMpU peleHuu GU3NYECKUX 3a/1a4 WK B YTBEPKICHUAX Ha HaydHbIE
TEMBI U TAKOE K€ MPaBo JAPYToro.

NPEAMETHBIE PE3YJIbTATbBI

K xoH1y o0y4yeHus B 7 KJacce MpeAMETHbIE Pe3yJbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

® UCMOJb30BATh MOHATHUA: (U3UYECKUE M XUMHUUYECKUE SBICHMs, HAONIOJIEHHE, 3KCIIEPUMEHT,
MOJIeJIb, TUIIOTE3a, €AMHULBl (U3NYECKUX BEIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSHHS BELIeCTBa
(TBEpmoe, KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUXKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE,
NpSMOJIMHEIHOE), TpaeKTopus, paBHOAEHCTBYIOLIas cuia, aedopmanus (ympyras, IUIACTHUYECKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;

e pa3inyatk sABIeHUA (AU Dy3Hs, TEIUIOBOE ABMKEHUE YACTUL] BEIIECTBA, PABHOMEPHOE BH)KEHUE,
HEpaBHOMEPHOE JIBUXKEHHE, MHEPLMs, B3aUMOJICHCTBUE TeJl, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOU
OCBIO BpallleHUs, Tepeiavya JaBIeHus TBEPABIMU TeIaMHt, KUIKOCTSIMH U ra3aMu, aTMoc(epHoe AaBlIeHHE,
IUIaBaHUE TeJl, MPEBPAIIECHUS MEXaHWYECKOM SHEpruM) MO ONMCAHUI0 MX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHHUE;

® pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUI B OKPYKAIOLIEM MUPE, B TOM YUCIIE
¢u3nyeckue ABJICHUS B MPUPOJE: MPUMEPH] JBIXKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKUBOM M HEXHUBOH
IPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IPUPOJIE M TEXHUKE, BIMSIHHE aTMOC(EPHOrO JaBICHUS Ha >KUBOM
OpraHu3M, IUIaBaHUE pPbIO, pplYard B Telle YeNOBEeKa, NMPU 3TOM IEPEBOAMTH NMPAKTHUECKYIO 3ajady B
y4eOHYI0, BBICTISITh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUI;

® ONUCHIBATh U3YUYEHHBIE CBOMCTBA Tel U (PU3UUYECKHE SIBICHUS, UCIIONIB3YS (PU3UUYECKHE BETUUHUHBI
(Macca, 00bEM, MIOTHOCTh BEILECTBA, BPeMsl, IyTh, CKOPOCTh, CPE/IHAS CKOPOCTb, CHJIa YIPYTOCTH, CUJIa
TSKECTH, BEC Tella, CHJIa TPEHUs, JAaBiieHue (TBEPIOro Tela, MUAKOCTH, ra3a), BHITAIKUBAIOLIAS CHUIIA,
MeXxaHudeckass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CWJbl, KO3(PHULIMEHT MOJEe3HOro eHcTBUs
MEXaHU3MOB, KUHETHYECKas W I[OTEHLMAJbHAs OJHEpPrus), IMpU ONHUCAHUU NPABUIBHO TPAKTOBATH
¢u3nyeckuif CMBICT MCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYEHHUS MU €JUHMLBI (U3UYECKUX BEJIWYMH,
HaXOAUTh (POPMYJIBI, CBSI3BIBAIOIIME TAHHYIO (PM3UYECKYIO BEJIHMYUHY C IPYTMMHU BEITUYMHAMH, CTPOUTH
rpadMKu U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBICHHUS U TMPOILECCHl, HCIOJB3Yys IMpaBuia
CIIO)KEHMsI Cuil (BIOJNb OJHOM mpsimMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpPaBUIIO
paBHOBecHsl pblyara (6J0Ka), «30J10TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHUsI MEXaHUYECKOW 3HEpruH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCBIBATH €I0 MAaTEMATUYECKOE BBIPAKEHUE;

® OOBACHATH (PU3MUECKUE SIBJICHHUS, IMPOLECCHl M CBOWCTBA TeJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyalluld MPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CJIEJICTBEHHbIE CBS3H, CTPOHUTH
oO0BsicHEeHHE M3 1—2 JOrMYecKHx IIaroB ¢ OMmopod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3WYECKUX SBIICHUM,
(bU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemath pacu€THble 3aJaud B 1—2 AeMCTBHS, MCHONB3YS 3aKOHBI U (DOPMYIBI, CBSI3bIBAIOLIME
¢u3nyecKre BEIUYUHBL: HA OCHOBE aHaIM3a YCJIOBUS 33JlauM 3alHUChIBaTh KPaTKOE yCIOBHE, MOJICTABIATh
¢u3nyeckre BeNUYUHbBI B (POPMYIIBI M IPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIE JaHHBIE, HEOOXOIUMbIE
JUIS pellieHus 3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (U3NYECKON BETNUNHBL;

® pacro3HaBaTh NpPOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh MPU MOMOIIM (PU3HMUECKUX METOJAOB, B
OMHMCAaHWU HCCJIENOBAaHUS BBIACIATH IPOBEPSAEMOE NPEANOSIoKeHHE (THIOTEe3y), paziudyarh MU
MHTEPIPETHUPOBATh MOJYUYECHHBIH Pe3ysbTaT, HAXOAUTh OLUIMOKM B XOJ€ OIBITA, JIEJIaTh BBIBOJBI MO €ro
pe3ynbTaTam;

® [IPOBOJUTH ONBITHI MO HAOMIOJACHUIO (DU3UYECKHX SBICHUH WM (U3NYECKUX CBOMCTB TeI:
(bopMyIHMpOBaTh MPOBEPSIEMbIE MPEAIIONOKEHHS, COOUPATh YCTAHOBKY M3 MPEUIOKEHHOT0 000py10BaHUs,
3aMuChIBaTh X0/ OMbITA U (POPMYIHPOBATH BHIBOBL;

® BBLIMOJHATH MPSMbIE H3MEPEHUs pPACCTOSIHUSA, BPEMEHM, MAacChl Tejda, 00b&Ma, CHIBl H
TeMIIepaTypbl C UCIOJIb30BAHUEM aHAJIIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMUCHIBATH ITOKA3aHUS PUOOPOB
¢ yu€ToM 3a7aHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI,

® [POBOJUTH HCCIIEJOBAaHUE 3aBHUCUMOCTH OJHOM (U3MYeCKONW BENTUYMHBI OT JPYrod ¢
WCIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTU IyTH PaBHOMEPHO ABIIKYILIETOCS Tejla OT BPEMEHHU



IBUKEHMSI Tela, CHJIbI TPEHHs CKOJBXEHHsS OT Beca Teja, KauecTBa OOpaOOTKH MOBEPXHOCTEH Tl U
HE3aBUCUMOCTH CHWJIBI TPEHHUSI OT IUIOMIAJAM CONPUKOCHOBEHUS TEJ, CUJbl YNPYrOCTH OT YAJIUHEHHS
MPYXUHBI, BHITAIKUBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTU Tejla U OT IUIOTHOCTH KHUJAKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH TeJa, OT ITYOWHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUH IIaBaHUS Tell,
YCIIOBUH paBHOBECHS pbluara M OJOKOB), Y4acTBOBAaTh B IUIAHUPOBAHUU Y4eOHOTO HCCIIEIOBAHUSA,
COOMpPATh YCTAHOBKY U BBITIONHATH U3MEPEHUS, CIICAYs MPEATI0KEHHOMY IIIaHy, PUKCUPOBATH PE3YIIbTATHI
MOJIYUEHHOM 3aBHUCUMOCTH (PM3MYECKUX BEIMYMH B BUJEC MPEIJIOKEHHBIX TAaOMUI] U TpadHKoOB, AeNaTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIIEAOBaAHUS;

® IPOBOJUTH KOCBEHHBbIE U3MEpPEHHS (U3NYECKUX BEIWYHMH (IJIOTHOCTH BELIECTBA KUAKOCTU U
TBEPJIOTO TeNa, CUJIa TPEHUS CKOJBXKEHHS, JaBJICHUE BO3/yXa, BHITAJIKUBAIOLIAS CHUJIA, IEUCTBYIOIIAs Ha
MOTPYXKEHHOE B KUAKOCTh TENO, KOA((OUIMEHT TOJE3HOTO JCUCTBUS IMPOCTHIX MEXAHH3MOB), CIEIYS
MIPEIJIOKEHHOW MHCTPYKIMU: MPHU BBIMOJHEHUHU W3MEPEHUN coOMpaTh SKCIEPUMEHTANIbHYIO YCTAHOBKY U
BBIYUCIISITH 3HAYEHUE UCKOMOM BEJTUUUHBI,

e coOIOaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MU paboTe ¢ J1abopaTopHBIM 000PYIOBaHHUEM;

® yKa3plBaTh NPUHIIUIBLI JCHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOMIAIOIINECS COCYIbI, 0apOMETp, phlyar, MOJABMKHBIN U HEMOABIKHBIA OJIOK, HAKJIOHHAS
IJIOCKOCTH;

® XapaKTepU30BaTh MPHUHIIMIEI JCUCTBUS HM3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OTOPOM Ha MX ONMUCAHMS (B TOM YMCIIE: MOIUIUITHUKHI, YCTPOMCTBO BOJOMPOBOA, THAPABINYECKUM TIpecc,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoOMETpP), MCIONb3ysd 3HAHUS O CBOWCTBAX (DU3MUECKUX
SIBJICHUH ¥ HEOOXO0IMMbIE (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® MPUBOAUTH MPUMEPHI (HAXOAUTHh HMH(POPMALMIO O MpPUMEpax) MPAKTHUYECKOTO HCIIOJIb30BAHUS
¢bu3NYecKuX 3HAHUW B TOBCEAHEBHOW JKMU3HHM M1 oOecredeHus Oe30MacHOCTH NpU OOpaleHUH C
npruOOpaMu U TEXHHYECKUMHU YCTPONUCTBAMHE, COXPAHEHUS 3I0POBBS U COOTIOCHHUS HOPM DKOJIOTHIECKOTO
MOBE/ICHUS B OKpYXaloIlIel cpene;

® OCYHISCTBJIATh OTOOpP HMCTOYHHMKOB HWH(popMaruu B HHTEpHETE B COOTBETCTBHH C 3a/JIaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUW W MYTEM CpPaBHEHUsS Pa3IUYHBIX HMCTOUYHHUKOB
BBIIETISITH MHPOPMAIUIO, KOTOPAsl SBJISETCS TPOTUBOPEUNBOM U MOXKET OBITh HEZOCTOBEPHOIA;

® HCMOJIb30BaTh IMPU BBINOJHEHUH YUE€OHBIX 3aJaHU  HAYYHO-TIOMYJSIPHYIO  JIUTEPATYPY
(bU3UYECKOTO COJIEp)KaHMsI, CIPaBOYHBIC MaTepHallbl, pecypchl cetu WHTepHET, BIaJeTh NpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB
uHpopmanuu (HU3MUECKOTO COJEp)KAaHUSA, B TOM 4YHCIe NTyOIMYHO JelaTh KpaTKHe COOOIICHUS O
pe3yibpTaTax MPOEKTOB WM y4YEOHBIX HCCIEIOBAHUN, MPU STOM TPAMOTHO HCIIOIH30BaTh H3YUCHHBIN
MOHATHIHBIN ammapat Kypca (U3UKH, COMPOBOXKAATH BBHICTYIUICHHE MTPE3eHTAIINEH;

® [IpU BHITIOJHEHUH y4EOHBIX MPOEKTOB U UCCIEJOBAHUN paclpenesiTh 00I3aHHOCTH B TPYIIE B
COOTBETCTBUHU C IIOCTaBJIEHHBIMHU 3aJa4aMH, CJCAUTH 32 BBHIMOJHEHHWEM IIJIaHa JIEWCTBHM, aJeKBAaTHO
OLICHUBAaTh COOCTBEHHBI BKJIaJ] B JIEATEIbHOCTh TPYMIMbl, BHICTPAaUBAaTh KOMMYHHKATHBHOE
B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPY>KAIOIIUX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpPaKaThb
c(hOpMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUN:

® CIOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJEKYJN, TEIUIOBOE ABUKEHHUE aTOMOB U MOJEKYII,
arperaTtHble COCTOSHUS BEIIECTBA, KPUCTAJUTMUECKUE U aMOp(HBIEC Tella, HACHIIICHHbBIN U HEHACHIIICHHBIN
map, BJIQKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSIS SHEPTUsi, TEIJIOBOW JIBUTaTeb, JJIEMEHTAPHBIN
ANEKTPUUYECKUN 3apsifl, FNEKTPUUECKOE I0JI€, TPOBOJHUKH U JAUDIIEKTPUKH, MTOCTOSIHHBIA AJIEKTPUUECKUI
TOK, MarHUTHOE TIOJIE;

® pasnuyaTrh sBIEHUS (TEMJIOBOE PACHIMPEHUE U CKaThe, TeIJIonepeaaya, TEIIOoBOe PaBHOBECHE,
CMauyMBaHUEe, KaNWUISpHbIE SBJICHUS, MCHApeHHe, KOHJEHCALMs, I[UIaBJIEHUe, KpPUCTAJUIM3aLUs
(oTBepaeBaHKE), KUNIEHUE, TeIuionepeaada (TerIonpOBOIHOCTh, KOHBEKIIHS, U3TyUYEHUE), AJICKTPU3ALUS
TeJ, B3aUMOJEICTBUE 3apsiiOB, ACHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCICTBUE
MarHuTOB, JACHCTBHE MAarHUTHOTO TIOJII HAa TMPOBOJHHMK C TOKOM, DJIEKTPOMArHUTHAas WHIAYKIUS) TIO
OMMCAHUI0 WX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX HaHHOE (U3UUECKOe
SIBJICHUE;



® pacrno3HaBaTh IPOSBICHHE U3YUYEHHBIX (PU3NUECKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIe
¢du3nyuecKkre SIBICHUS B TMPUPOJE: MOBEPXHOCTHOE HATSIKCHHE W KAMMJUISIPHBIC SBICHUS B TPUPOJIE,
KpUCTAJIIBI B Tipupoae, uznydenre CoiHIla, 3aMep3aHrue BOJ0EMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHEra, JJIEKTPUYECKHE SBICHUS B atMocdepe, SICKTPHUECTBO KHUBBIX OPTraHU3MOB,
MarHMuTHOE Tojie 3eMJH, Jpei] MOoII0COB, pOJIb MAarHUTHOTO MOJS Ui KU3HU Ha 3emiie, MOJSpHOE
CUSTHUE, TIPU 3TOM TMEPEBOJUTH MPAKTHYECKYIO 3a/lady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOHCTBA
(mpu3Haku) pU3NYECKUX SBICHUM;

® ONUCHIBATh M3yYEHHBIC CBOWCTBA TEN U (PU3NYECCKUE SBICHUS, UCTIONB3YS (PH3UUECKIE BEITHUNHBI
(Temneparypa, BHYTPEHHSISI SJHEPTHUs, KOJIMYECTBO TEIUIOTHI, y/IeIbHasl TEIUIOEMKOCTh BEILIECTBA, yeIbHas
TEIUIOTa IUIABJICHHUA, YyJAeJIbHAs TEIUIoTa MNapooOpa3oBaHUs, yAeIbHAs TEIUIOTa CropaHus TOIUIMBA,
KOA(Q(UIIMEHT TOJIE3HOTO JICHCTBUS TEIUIOBOW MAIMHBI, OTHOCHTEIbHAS BIAXHOCTh BO3IYyXa,
ANEKTPUYECKUH 3apsl, CHJIa TOKa, DJIEKTPHUUECKOEe HaIpsSHKeHHE, CONMPOTUBIICHUE MPOBOJHUKA, YACIbHOE
CONPOTHBIICHUE BEIIECTBA, paboTa M MOIIHOCTH J3JCKTPUUECKOTO TOKA), MPH ONUCAHUU MPABHILHO
TPaKTOBAaTh (PU3NYECKHUI1 CMBICI UCIIOJIb3yEMbIX BETUYMH, 0003HAYCHUS U €IUHUIBI (PU3NUECKUX BEIHUHH,
HaXOJIUTh (POPMYIBI, CBS3BIBAIONINE NAaHHYIO (PU3NYECKYI0O BETUYHMHY C IPYTHMH BEITUYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

® XapaKTepU30BaTh CBOWCTBA Tell, (PU3NUYCCKUE SIBJICHUS W TIPOIECCHI, HCIIOJIB3YsS OCHOBHBIC
TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU CTPOCHUSI BEIIECTBA, TPUHITUI CYNEPIIO3UIINH TToJieH (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa il yyacTka 1emnu, 3akoH Jxoyna—Jlenna,
3aKOH COXPAHCHHUS DHEPTHH, NPU ITOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA W 3alMCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKECHUE;

® OOBSCHATH (PU3MYCCKUE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIE W B KOHTEKCTE CHTYallul
MIPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABISATH MPHUYUHHOCIICJICTBCHHBIC CBSI3U, CTPOUTh OOBSICHEHUE
u3 1-2 moruyeckux MIaroB ¢ Omopoil Ha 1—2 WM3y4eHHBIX CBOMCTBA (PM3MYECKUX SIBIECHUH, (PU3MUecKux
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemath pacu€THbIE 3aJaud B 2—3 JEMCTBHSI, WUCHOJIB3YS 3aKOHBI M (POPMYIBI, CBS3BIBAIOLINE
¢bu3nyecKue BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33Jayud 3alUChIBaTh KPATKOE YCIOBUE, BBISIBISTH
HEJOCTATOK JIAHHBIX JJISI PEIICHUS 3a7a91, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIC JUIS €€ PeIeHus,
MPOBOAUTh pacuyéThl U CpPaBHUBATh MOJYYEHHOE 3HAUYCHUE (PU3NYECKOW BEIUYMHBI C H3BECTHBIMHU
JTAaHHBIMHU;

® pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PEUIUTh MPH MOMOIIM (U3MUYECKUX METOJIOB,
WCIIONB3Ys ONMHUCAHKUE UCCIEAOBaHUs, BBIIEIATh IPOBEPSIEMOE MPEANOI0KEHUE, OIIEHUBATh MTPAaBUILHOCTh
MOPsIIKA TTPOBEICHUSI UCCIICIOBAHUSA, JIEIAaTh BBIBOIBI;

® MPOBOJIUTH OMBITHI MO HAOMIOACHHIO (DU3MYECKUX SBICHUN WM (DU3MUECKUX CBOICTB TeN
(KanmuIsipHBIE  SIBICHUS, 3aBUCMMOCTH JIaBIIEHUS BO3[yXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH
mporecca OCTHIBAaHUS M HArpeBaHUs TMPU M3IYYEHUH OT IIBETAa U3JIydarolier (MOTJIomaroIIei)
MMOBEPXHOCTH, CKOPOCTh HCIAPEHHsS BOABI OT TEMIEPATypbl JKUJIKOCTH M IUIOMIAAM €€ TOBEPXHOCTH,
AIIEKTPHU3ALMS TEJl U B3aUMOJICHUCTBUE AJICEKTPUUECKHUX 3apsiIOB, B3aUMOJCHCTBHE MOCTOSIHHBIX MarHUTOB,
BU3yaJIU3alisl MAarHUTHBIX IMOJEH MOCTOSHHBIX MarHUTOB, JE€HMCTBHUSI MarHUTHOTO IMOJISI HA IPOBOJHUK C
TOKOM, CBOWMCTBa JJICKTPOMArHWTa, CBOMCTBA 3JICKTPOJBUTATENSI MOCTOSHHOTO TOKa): (HOpMYyIHUpOBaTh
MpoBepsieMble MPENONI0KEHUS, COOUPATh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHUS, OMUCHIBATH X0
onbiTa U HOPMYTUPOBATH BHIBOJIBL;

® BBINOJHATH MPSAMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIbHON BIAXKHOCTU BO3]1yXa, CUJIbI TOKA,
HAMpPSDKEHUs C UCIOJB30BAaHUEM aHAJIOTOBBIX MPHOOPOB M JATYMKOB (PU3NUYECKUX BEIHUYWH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH;

® MPOBOJIUTH HWCCIEAOBAHWE 3aBHUCUMOCTH OJHOW (DU3MUECKON BEIWYMHBI OT JPYTod C
WCIIOIB30BAaHUEM TIPSAMBIX W3MEPEHUU (3aBHCHUMOCTH COMPOTHBIICHUS TPOBOJHUKA OT €ro JJINHBI,
IJIOIIA M TIOMEPEYHOr0 CEYEHHMS] W YACJIbHOTO COMPOTUBIIECHUS BEIIECTBA IMPOBOJHMKA, CHUIIBI TOKAa,
WIYIIETO Yepe3 MPOBOAHHUK, OT HAMPSIKCHHs HAa TPOBOJHUKE, HMCCIEIOBAHWE ITOCIIENIOBATEILHOTO U
MapajuiebHOTO COEAMHEHUN TMPOBOAHHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOUpPATh YCTAaHOBKY U
BBITIOJIHATh HM3MEPEHUs, CIENys TNPEIJOKCHHOMY TIUTaHy, (UKCHUPOBATh pE3YIbTaThl MOJTYYECHHOMN
3aBHCHMOCTH B BHJI€ TaOIUIl U TPaQUKOB, 1€7aTh BEIBOABI IO Pe3yabTaTaM MCCIIEIOBAHUS;



® IPOBOJUTH KOCBEHHBbIE M3MEpEeHMs (PM3MUECKUX BEIMYMH (yAeNbHas TEMJO0EMKOCTh BEIECTBa,
COMPOTUBIICHUE MPOBOJHUKA, paboTa W MOIIHOCTh JJCKTPHUUECKOTO TOKA): IJIAHHUPOBATH H3MEpEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs MPEII0KEHHON MHCTPYKIMH, U BBIYUCIATH 3HAYCHUE
BCJINYHHBI;

e coOIOaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MU paboTe ¢ J1abopaToOpHBIM 000PYIOBaHHUEM;

® XapaKTepU30BaTh MPHUHLMIBI JACUCTBUS M3YYCHHBIX MNPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpON Ha WX OmucaHus (B TOM YHMCIE: CHCTeMa OTOIICHUS IOMOB, TMIPOMETp, MapoBas TypOuHa,
amMIiepMeTp, BOJBTMETP, CUETUMK DJICKTPUYECKOH HSHEPruu, 3JIEKTPOOCBETUTENbHBIE TMPHOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOpPHl (IpUMEpPHI), JJIEKTPUUYECKUE MPEIOXPAHUTENH, 3JICKTPOMArHurT,
ANIEKTPOBUTATENIb TIOCTOSIHHOTO TOKA), HWCIIOJIb3Ysl 3HAaHUS O CBOWCTBaX (DM3MUYECKUX SIBICHUH U
HeoOxouMBble (hHU3HUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTBHIE TEXHUYECKHE YCTPOWCTBA M HM3MEpPHUTEIbHBIE MPUOOPHI MO CXEeMaM H
CXEMaTU4YHBbIM PUCYHKaM (KUAKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETpP, TUIPOMETP, JBUraTENb
BHYTPEHHEIO CrOpaHHs, DJEKTPOCKOI, pPEOCTaT), COCTaBIATh CXEMbl OJJIGKTPUYECKUX Lered ¢
MMOCJICAOBATCIIbHBIM W MapaJUICIIbHBIM COCAUHCHHUEM JJICMCHTOB, pas3jindasad YCJIOBHBIC 0603H3,‘-I€HI/ISI
AJIEMEHTOB 2JIEKTPUYECKUX IIeTei;

® [PUBOJUTH MpPUMEPHI (HAXOAUTHh HH(OPMALMIO O MIpHUMEpax) MPaKTUYECKOrO MCIIOJIb30BaHUS
(GU3MYECKUX 3HAHWW B IIOBCEAHCBHOW JKM3HH I OOecreueHus: Oe30MacHOCTH IPU OOpalICHHH C
npuOopaMu U TEXHHUECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBBS U COOIIOCHHUS HOPM IKOJIOTUYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPENE;

® OCYHIECTBJIATH MOHMCK HHpOpMaUK (usndeckoro conepxkanus B IHTepHeTe, Ha OCHOBE
UMEIOILIUXCS 3HAHUM U ITyTEM CpaBHEHUS JTOMOIHUTEIBHBIX HCTOUHUKOB BBIICTATH HHPOPMAIUIO, KOTOpast
SBJIETCS IPOTUBOPEUMBON MM MOXKET OBITH HEJOCTOBEPHOI;

® ICIIOJIb30BAaTh MPU BBHIIOJHEHUH Y4YeOHBIX 3a/laHUi  HAyYHO-TIONMYJSPHYIO JIUTEPATypy
(bU3MYECKOTO CONIEp)KaHUs, CIPABOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BiageTh MpUEMaMU
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMAIH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co31aBaTh COOCTBEHHBbIE MUCHMEHHBIC U KPAaTKUE YCTHBIE COOOIIeHUs, 00001as nHPOpMAIIHIO U3
HECKOJBbKHUX HMCTOYHHKOB (1)I/I3I/IT-I€CKOFO COJCpIKaHud, B TOM YHCJIC Hy6JII/I‘~IHO MNpEACTaBIATL PC3YyJIbTAThbL
MPOEKTHON WM HCCIEI0BATENbCKONW JIeATENbHOCTH, MPU 3TOM TPAMOTHO HCIOIB30BaTh H3YUYECHHBII
MOHATUMHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBHICTYIIJICHHUE MTPE3EHTAIIUEH;

® MpU BBHIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (DPU3MUECKHX MPOIECCOB PaCHpPEesTh
00s13aHHOCTH B TPYIMIE B COOTBETCTBUU C MOCTABIECHHBIMU 3aJa4aMH, CIEAUTH 32 BHIIOJHEHHEM IJaHa
NEUCTBUM U KOPPEKTUPOBATh €r0, aJIEKBAaTHO OIICHMBATH COOCTBEHHBIM BKJAJ B JESITEIBHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHHUKATUBHOE B3aUMOEHCTBHE, IPOSBIISAS TOTOBHOCTh pa3periarh KOH(OIUKTHI.

K koHiy oOyuenus B 9 KJjacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

® HCIIOJIB30BaTh IIOHATHA. CUCTEMA OTCLIéTa, MarcepuajibHasaA TO4YKa, TPACKTOPUSA, OTHOCUTCIIbHOCTDb
MEXaHMYECKOTo JBWXKEHHs, aeopmanus (ympyras, IUlacTUYecKas), TpEHHUE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHUE, HEBECOMOCTh M TEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENO, HEHTP TIKECTH
TBEPAOrO Tela, paBHOBECHE, MEXaHMUYECKHE KoJeOaHWs W BOJHBI, 3BYK, MH(pPa3ByK U YIbTPa3BYK,
ANEKTPOMArHUTHBIE BOJIHBI, IIKalda AJIEKTPOMArHUTHBIX BOJH, CBET, OMU30PYKOCTh U AAlbHO30PKOCTH,
CIICKTPhI UCITYCKAHUA U ITOTJIOIICHU A, aan)a, oera- u ramMmma-us3JIydCHus, U30TOIIbI, AACpHAsA DHCPIrCTHKA,

e paziuuaTh SBIACHUS (PaBHOMEpPHOE U  HEPABHOMEpPHOE  MPSMOJIMHENHOE  JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKEHHE, CBOOOIHOE TMaJeHUE TeJ, PaBHOMEPHOE ABUKECHHE IO
OKPY>KHOCTH, B3aUMOJICCTBUE TEJ, PEaKTUBHOE IBMIKEHUE, KOJeOATeNbHOE NBIKCHHE (3aTyXalolue U
BBIHYXK/ICHHBIE KOJeOaHUs), PE30HAHC, BOJHOBOE [BW)KCHHE, OTpPOKEHHE 3BYyKa, MPSIMOJIUHEIHOE
pacnpocTpaHeHHe, OTPaKEHUE U MPEJIOMIIEHUE CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKEHUE
O0emoro cBeTa B CIEKTP M CIOXKEHHE CIHEKTPaJbHBIX IIBETOB, JHUCIEPCUS CBETa, ECTECTBEHHAS
pPaauOaKTUBHOCTb, BO3HUKHOBCHUC JIMHEWYaTOTO CIICKTpa I/ISJ'IyquI/IH) II0 OIIMCAHHIO HUX XaApaKTCPHBIX
CBOWCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (pU3MUecKoe SBICHHE;

® pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBJICHHUM B OKpY)KaroIleM MUpE (B TOM UYUCiIe
@HSH‘IeCKI/Ie ABJICHUA B IMpUPOAC: NPUIKMBBI W OTJIHBBI, ABUXXCHHUC IIJIAHCT Conueynon CHCTEMBI,
PEaKTHBHOE JIB)KEHHE JKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,



celiCMUYECKHEe BOJIHBI, I[yHaMH, 9XO, IIBETa TeJ, ONTHYECKUE SBJIECHUS B NPUPOZE, OHOIOrHYecKoe
JeWCTBUE BUIUMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3JIy4YEHHM, €CTECTBEHHBIH PaJHOaKTUBHBIN
(GOH, KOCMUYECKHE JIy4H, PaJlMOAKTUBHOE U3Iy4eHHE MPUPOAHBIX MUHEPAJIOB, AEHCTBHE PAJUOAKTUBHBIX
M3IYYCHUI Ha OPTaHU3M YelIOBeKa), IPU 3TOM IEPEBOIUTH MPAKTUUYECKYIO 3a7auy B Y4eOHYIO, BBIICISATH
CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3NUECKUX SBICHUMN;

® OMUCHIBATH U3YYECHHBIC CBOMCTBA Tel M (PU3UUYECKHE SIBICHUS, UCIIONIB3YS (DU3MUYECKHE BETUIUHBI
(cpenHsis 1 MTHOBEHHAsl CKOPOCTh Tela IIPY HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE, IepeMEILeHHE, MTyTh,
yIJ0Basi CKOPOCTb, CHJIa TPEHHUS, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOJHOTO MaJeHHs, BEC
TeJa, UMITYJIbC TeJla, UMIYJIbC CHIIbI, MEXaHW4ecKas paboTa M MOIIHOCTb, OTEHLUAIbHAS HEPrus Tena,
MOJIHATOTO HaJ IOBEPXHOCTHIO 3€MJIM, IOTEHLMAJbHAs SHEPIUsS CXKATOW MPYXKHUHBI, KHHETHYECKAs
SHEprus, MOJIHAs MEXaHWYECKasl SHEPIUs, IEPUOJ U YacTOTa KOJeOaHW, 1JIMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, [10Ka3aTelb IPEIOMIIEHUS CPEebl), IPU OIMCAHUYU IPAaBUIBHO TPAKTOBATh
($u3N4YeCKUi CMBICT HCIIOJIb3YEMbIX BEIHMYUH, 0003HAUCHHS U €AUHUIIBI (PU3UYECKUX BEIMYUH, HAXOIUTh
(GbopMyIbl, CBS3BIBAIOLINE JAHHYIO (DPU3MUECKYIO BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH I'papyuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

® XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS U IIPOLECCHI, UCIOJb3Ysl 3aKOH COXPAaHEHMS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLMII CYNEPIO3ULMU CHUJI, HNPUHLUI OTHOCUTEIbHOCTU
INanunes, 3akonsl HplOTOHA, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOHBl OTPAKEHUS U IPEJIOMIICHUS CBETa,
3aKOHBl COXpPAHEHMs 3apsJ0OBOIO M MacCOBOIO 4YHCEN MpU SAEPHBIX peakUusx, [pPU STOM JaBaThb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

e OOBSCHATH (PU3MUYECKHE IMPOLECCHl M CBOWCTBA TEJ, B TOM YWCIE€ W B KOHTEKCTE CHUTYAIlHi
MIPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUNHHO-CIEACTBEHHbIE CBSA3H, CTPOUTH OObSICHEHNE
u3 2-3 JIOTMYEeCKHUX LIaroB ¢ ONopod Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (Ppu3nyecKux
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pewarh pacuéTHbIC 3a7auyl (ONUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCIOJIb3Ys 3aKOHBI U
(bopMyIbl, CBsA3bIBalOIIME (PU3MUECKUE BEIMUYMHBI: Ha OCHOBE aHAJIM3a YCIOBMS 3aJaud 3aluChIBaTh
KpaTKoe yCJOBHUE, BBISBISTH HEAOCTAIONINE WM M30BITOYHBIC TaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIBI,
HE0O0XOAUMBIE JJISl PELICHUs, IPOBOJAUThL PAacUEThl U OLEHUBATh PEATMCTUYHOCTH MOJIYYEHHOTO 3HAYECHUs
(U3HYECKON BETMIMHBL;

® pacros3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXKHO pEIIUTh MNpPHU TOMOIIM (PU3HMUECKUX METO/0B,
UCIIOJIb3YSl ONUCAHUE UCCIIENOBAHUS, BBIICIATE IIPOBEPSIEMOE IPEAIION0KEHUE, OLICHUBATh TPaBUIBHOCTh
MOpsAJIKa MPOBEICHUS HCCIENOBaHMS, J€J1aTh BBIBOJbI, MHTEPIPETUPOBATH PE3YyJbTaThl HAOMIOACHUNA U
OIIBITOB;

® IIPOBOJUTH OMNBITHI MO HAOMIOACHHIO (DU3MYECKUX SBJICHUH WM (QU3NYECKHX CBOWCTB TEJ
(u3yuenue BTOporo 3akoHa HpIO0TOHa, 3aKOHa COXpaHEHHUS PHEPrHH, 3aBUCHUMOCThH IEpHoja KoJieOaHHi
IIPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY bl MaJbIX
KojeOaHui, MPSAMOJIMHEIHOE pacIpOCTpaHEHUE CBETa, pasjioKeHHE Oeoro cBeTa B CHEKTp, U3Yy4EHHE
CBOMCTB M300pa)Ke€HMsI B IJIOCKOM 3€pKajie U CBOWCTB M300pakeHHs MpenMeTa B coOMparoliell JMH3e,
Ha0JII0/IEHUE CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB M3IYYEHMsI): CAMOCTOSATENbHO COOMpaTh YCTAaHOBKY U3
n30BITOYHOT0 Habopa 060PYIOBaHMSI, OIUCHIBATH X0/ OIBITA U €T0 Pe3yNbTaThl, GOPMYIUPOBAThH BHIBO/IBI,

® IPOBOJUTH IMPH HEOOXOJUMOCTU CEpPUI0 NPSMBIX H3MEPEHHM, Ompejaenss cpeaHee 3HaueHHe
u3MepsieMoil BenM4MHbI ((POKyCHOE paccTosiHHME coOuparouieil JuH3bI), 000CHOBBIBaTH BBIOOP crocoda
U3MepeHus (M3MEpPUTENTBHOTO NpHoopa);

® IPOBOJUTH MCCJEIOBAHUE 3aBUCUMOCTEW (DHU3MUECKHUX BEJIMYUH C HCIOJB30BAHUEM MPSIMBIX
u3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JBMKEHHM 0€3 HayalbHON CKOPOCTH,
nepuo/ia KojebaHuii MaTeMaTHYecKoro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAXKEHHS CBETA OT
yria majeHus U yria MpesioMJIeHUs OT yrja MajeHHs): IUIaHWPOBaTh HCCIEAOBAaHUE, CaMOCTOSATEIbHO
coOHpaTh YCTaHOBKY, (PMKCHUPOBATh PE3YNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEITUYUH B BHJE
Tabnui ¥ rpaduKoB, AeTaTh BHIBOABI IO PE3yJIbTaTaM UCCIIeI0BAHUS;

® [IPOBOJUTH KOCBEHHBIE M3MEPEHUs! (PU3NUECKUX BEIMYMH (CPeAHSAS CKOPOCTh M YCKOPEHHE Tella
IIPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOTHOTO Ma/ieHus, KECTKOCTh MPYXKUHBI, KO3 HULIUEHT
TPEHUs CKOJIBbXKEHUS, MeXaHu4yecKas padoTa U MOIIHOCTb, YaCTOTa U MEPHUOJT KoJIeOaHUH MaTeMaTH4YeCKOro
U MPYXUHHOTO MasATHHUKOB, ONTHYECKas CUjia COOMpAIOIIel JTMH3bI, paAHMOaKTUBHBIN (OH): MIaHUPOBAThH



U3MEpeHUs, COONpPaTh IKCIEPUMEHTAIbHYIO0 YCTAHOBKY U BBIMOJHATH U3MEPEHUS, CIEIysl MPEAT0KEHHOM
MHCTPYKLMHU, BBIYMCIATh 3HAUEHUE BEIWYMHBI U AHAJIU3UPOBATH IIOJYUYEHHBIE DPE3YJbTaThl C YYETOM
3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

e COOIIOaTh MPaBUJIa TEXHUKU O€30MAaCHOCTH MU paboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHUEM;

® pa3nuyaTh OCHOBHBIC MPU3HAKM H3YYEHHBIX (U3MYECKUX MOJENeil: MaTepuaiabHas TOUKa,
abcoMoTHO TBEPAOE TEJNO, TOUCYHBIH MCTOUHUK CBETA, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJIeb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O S1pa;

® XapaKTepU30BaTh MPHUHLMIBI JACUCTBUS M3YYCHHBIX MNPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOM Ha MX OMUCaHUs (B TOM 4YHUCIE: CHUAOMETp, JATUYUKH MOJIOKEHUS, PACCTOSHUS M YCKOPEHHS,
pakeTa, 3X0JIOT, OYKH, IEPUCKOTI, (PoTOaNImapar, ONTUIECKUE CBETOBO/IbI, CIIEKTPOCKOI, JIO3UMETpP, Kamepa
Bunbscona), ucnonp3ysi 3HaHHS O CBOWCTBax (DM3MUECKUX SIBICHUI M HeoOXoaumble (QHU3UUECKHe
3aKOHOMEPHOCTH;

® ICIIOJIb30BATh CXEMbl M CXEMaTHYHbIE PHUCYHKHM HW3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTUYECKUX IMPOIECCOB MPH PELICHUH y4eOHO-TIPAaKTUYECKUX 3ajad,
OINITUYECKUE CXEMBI JIJIsl TIOCTPOSHUS M300pakeHU B IIJIOCKOM 3epKajie U cOOMparoIeil TuH3e;

® MPUBOAUTH MPUMEPHI (HAXOAUTH HHQPOPMAIHMIO O MpPUMEpax) MPAKTUYECKOrO HCIOIb30BaHUS
(bu3MYeCKUX 3HAHUW B TOBCEAHEBHOW JKM3HHM s oOecrmeueHus: O0e30MacHOCTH MPU OOpalIeHHH C
npuOOpaMy U TEXHUYECKUMHU yCTPOICTBAMU, COXPAHEHHUS 3I0POBbsI H COOIIOCHUSI HOPM 3KOJIOTHIECKOTO
MOBE/ICHUS B OKpYXaIoIIel cpene;

® OCYILECTBIISATh MOMCK MH(POpPMAUUU (HU3NIECKOTO conepkaHust B VHTepHETE, caMOCTOATENBHO
(bopMynHpys TOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH OTIPEICICHHUS JOCTOBEPHOCTH TOIYIEHHOW HHPOPMALIUU
HA OCHOBE UMEIOIINUXCS 3HAHUHN U JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

® CIIOJIb30BATh IPU  BBINOJHEHUM Y4E€OHBIX 3aJaHUi HAyYHO-TIONYJSPHYIO JIUTEPATypy
(GU3NIECKOTO COJepKaHUs, CIPAaBOYHBIC MaTEpUaNbl, pecypchl ceTH VHTepHeT, BiajeTb NpuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMK U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;

e Cco3/1aBaTh COOCTBEHHBIE IHCHPMEHHBIE W YCTHBIE COOOIIEHHMS Ha OCHOBE HH(OpPMALUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEP)KAHUS, MyOIMYHO MPEACTaBIATh PE3yNbTaThl MPOEKTHOMN
WM UCCIEA0BATENIBCKON AESITEIBHOCTH, NPU 3TOM I'PAMOTHO HCIIOJIB30BaTh HW3YYEHHBINM ITOHATUHHBIN
amnmapaT u3ydaeMoro pasjaena (GU3MKM M CONPOBOXKIATh BBICTYIUIGHHWE Mpe3eHTalued ¢ ydéToM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsun4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (wnbpoBbIe)
n/n NporpamMmasI Bcero Kontpoabubie IIpakTuueckue 0Bpa3z0OBATEIBHBIE
padoThI padoThI pecypebi
Pa3zjnen 1. ®dusuka u eé poJib B NO3HAHMH OKPY:KAOIIEr0 MUpa
11 ®dwusmKa - HayKa 0 IpUpoze 2 BH6H_HOTeKa LOK
https://m.edsoo0.ru/7f416194
bu6nunoreka [IOK
1.2 PH3UUCCKHC BETHIHHEI 2 1 https:// m.edsi.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHHUS 2 1 Bubmaorexa LIOK
https://m.edsoo0.ru/7f416194
Wtoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 Crpoenue BelecTna 1 bubmiorexa LJOK
https://m.edso0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubmmorexa [JOK
BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 bubmorexa LIOK
https://m.edsoo0.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tej
bubmmoteka [IOK
3.1 Mexanmueckoe ABHKeHHIE 3 https://m.edS(])lo.ru/7f416194
bu6nuoreka [IOK
3.2 Muepuus, macea, II0THOCTS 4 1 https://m.edS(])_}).ru/7f416194
bubmmorex K
33 Cuna. Brnet cun 14 . 2 httgsj,j://(r)n 007416104
Hroro no pasneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
41 [asnenue. Ilepenaua naBnenus TBEPABIMU 3 bubmuoreka [JOK
TeJIaMH, KMIKOCTSIMH U Ta3aMH https://m.eds00.ru/7f416194
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Bbubnunoteka LIOK

4.2 JlaBierie X KoCTH > https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.3 ATmocepHoe faBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nea 5. PaGora m MOIIHOCTD. JHeprus
bu6nuoreka [IOK
51 Pabora u momgocTs 3 . https://m.edsoo0.ru/7f416194
bubmnoreka IIOK
5.2 Hpoctbie Mexanu3Mb! > . https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
53 Mexanuteckas sneprus 4 1 https://m.edso00.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3znen 1. TenioBblie siBJIeHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 ﬁgg;l/d/ﬁeeﬁgﬂﬁn f4181ce
bubanoreka [IOK
12 Teroble nporeccy! 21 1 > https://m.edsg.ru/7f418lce
Hroro mo pazueny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aHMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 1 7 Egg:-jl/ﬁee%ii%ﬂ f4181ce
bu6mmoreka [JOK
2.3 MaruuTHbIe sBACHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bubmnoreka [JOK
24 IEKTPOMATHUTHA HHILYKIHA 4 https://m.edscﬂ).ru/?f4181ce
Hroro mo pazueny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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9 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexannueckue siBJeHUs
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaanvopericTame Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Paznen 2. Mexannudeckue Kojae0aHusi M BOJHbI
bu6mmorexa [IOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuYecKHe BOJHBIL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3nes 3. DjeKTpOMAarHuTHOE M0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 5 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Paznen 4. CBeToBbIe sIBJIEHMS
bu6mmorexa [IOK
4.1 3aKOHBI pacCpOCTPAaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
4.3 Paznoxxenne 6e10ro cBeTa B CIEKTP 3 2 bubmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazueny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u moriomieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoekue aTomHOro sjpa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0IIMIT MOAYIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE COepKAHUS 9 2 bu6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

» Gusuka 9 xnacc/ [epeimkun .M., I'yrauk E.M., UBanoB A.W. u ap. AKITMOHEpHOE
obmmectBo «M3narenscTBO «IIpocBerenne

®dusuka 8 kmacc/Ileppimkun .M., A.W. iBanoB "M3narenscTBO IpocBeleHue".
®wusuka 7 xnacc/Iepeimkun .M., A.W. BanoB "U3naTenscTBO npocBenienue”

METOAUYECKHUE MATEPUAJIbI IJIs1 YYUTEJIA
CoOopnuk 3ama4 o gusuke 7-9 kiaccel kK yueOHuKy Ilepoimkuna A.B.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/

Poccuiickas snexTponHas mkosna https://resh.edu.ru/
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