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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIETo 00Opa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHWIl K pe3ylibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yud€ToM (eaepaibHOi padoueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenoxaBanus yueOHoro npeamMera «Ousnkay.

Copepxanne mporpamMmbl 1Mo (uU3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOH TI'PaMOTHOCTH OOyYarolUXCsi M OpraHu3aluio U3y4eHUs
Gu3MKM Ha NeATeIbHOCTHOM OcHOBe. B mporpamme mno ¢Qusuke yduThIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpenMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEJAMETOB Ha YpOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[Iporpamma o ¢gu3uke ycTaHaBIMBAET pacipeiesieHne y4eOHOro MaTtepuaa
no rojgam oOydeHus (MO Kjaccam), mpeajaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
M3Y4YEHUs TeM, OCHOBAaHHYIO Ha JIOTMKE PA3BUTUSA MPEIMETHOrO COJAEpKaHUS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEH 00yYarOmUXCs.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
HOMOIIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka ABISIETCS CUCTEMOOOPa3yOIIUM /JIsl €CTECTBEHHOHAYYHbBIX YUEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4YaeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEN U (hrU3MUecKoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MNPEIOCTAaBISIET HauOOJee SICHbIE
oOpas3ipl MPUMEHEHUs] HAyYHOTO METOJa MO3HAHMs, TO €CTh Croco0a MOJydYeHus
JOCTOBEPHBIX 3HAHUHN O MUPE.

OpmHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM YypOBHE TMPEIOJAraeT OBJAJCHHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHATH SIBJICHUS;

e OIICHUBATH ¥ MOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICOBAHUS;

e UWHTEPHPETHPOBATH  JIaHHBIE U  WCIOJB30BaTh  HAyYHBIE
JIOKA3aTeIbCTBA JJIS MOJTYYEHUS! BHIBOJIOB.

Ilenn wu3ydeHus (U3UKA HA YPOBHE OCHOBHOTO 0OIIero 00pa3oBaHUs
onpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX opranuzanusix Poccuiickoit @Deaepanuu, peagu3yronmx
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OCHOBHBIE  00111€00pa30BaTEeNIbHbIE MPOTPAaMMbl, YTBEPKACHHONH pElICHUEM
Konnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (mpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).

eau uzyyenus pusuku:

npuoOpeTeHne HHTepeca U CTpeMJieHUs OOydJalolmuXcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCIIEIOBATENFCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHHsI OCHOB
CTPOCHUS MaTepuu U PyHAaAMEHTAIBHBIX 3aKOHOB (DH3UKU;
(dopMUpOBaHKE TPEJCTABICHUA O poJid (U3UKHU ISl Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyaymen
npo(hecCHOHATBHON JIeATENbHOCTH, CBSI3aHHON ¢ (PU3UKOH, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHre 3THUX LieJed mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
00111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.

NpuOOpETeHUE 3HAHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHATh (DU3UUYECKUE SIBICHUS C
WCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUS NPOCTEUINMX pPacYETHBIX 3aJad C
UCIIOJIb30BaHUEM bu3nYecKuX MoOJIeseH, TBOPYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOJIHBIE SIBJICHUS U BBIOIHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEIOBAaHUS C
WCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB palbOThl ¢ MHpOpMaLUe (GU3UIECKOTO COJEPKAHUS,
BKJIIOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHATU3 U
KPUTHUYECKOE OIICHHBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepamMu npodecCHoHaTbHON IeSITSIFHOCTH, CBIA3aHHBIMHU
c (u3ukoil, W COBPEMEHHBIMHM TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JTOCTHUKEHUSIX (PU3NUECKON HAYKHU.

Ha wusydenne ¢usuku (0a30BbI YpOBEHb) HAa YPOBHE OCHOBHOTO OOIIETro

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
kiacce — 68 wacoB (2 yaca B Henemo), B 9 kiacce — 102 vaca (3 vaca B Hefelio).



[Ipennaraemselii B mporpamMMe 1no (pusmuke mnepeueHs J1abopaTopHbIX paboT U
OTBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, yUUTENb JeJacT BbIOOP MPOBEACHMUS
1a00paTOpHbIX PabOT M OMBITOB C YYETOM HHIUMBUIYAIbHBIX OCOOCHHOCTEN
oOy4Jaronmxcsi, CucKa HKCIEPUMEHTAIBHBIX 3a/JaHHM, MpeiaraéMbIX B paMKax
OCHOBHOTO rOCYJapCTBEHHOT0 3K3aMeHa 1Mo (U3HKeE.



COILEPKXAHUE OBYYEHMUSA
7 KIIACC

Paznen 1. ®u3uka u eé posib B NO3HAHMH OKPYKAKOIIEr0 MUPA.

duszuka — Hayka o mpupope. ABneHus mnpuponbl. duznueckue sIBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

dusznveckue BenWuuHbl. M3MmepeHue ¢u3ndeckux BeauduH. DU3HMYECKHE
npuoopsl. [lorpentnocts n3mMepenuii. MexIyHapoaHasi CuCTeMa €IMHUII.

Kak ¢wu3uka wu JApyrue €CTECTBEHHBbIC HAyKW HU3Y4alOT IPUPOIY.
EcrecTBeHHOHAy4YHBIM METOJA TMO3HAHMSA: HAOJIOJCHHE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBIDKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, O0BICHEHUE
HaOmrotaemoro sipiieHus. Onucanne GU3NYeCKUX SBICHUMN C TTIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIC, JJIEKTPUUYECKHUE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSI.
2. @usuyeckue mpruOOPHI U MPOLIEypa MPSMBIX U3MEPEHHUM aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHue NEHBI ACICHUS IITIKAIbl U3MEPUTEIHLHOTO MPUOOpAa.
N3MepeHune paccTosHUI.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeEA.
Onpenenenue pa3MepoB MajbIX Tell.
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N3Mepenue temriieparypbl MPU MHOMOIIM YXKHUAKOCTHOTO TEPMOMETpaA U
JIaTYUKA TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHus IO MNPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJIEHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBi>keHnre dacTtul, BemecTBa. CBs3b CKOPOCTH JBUXKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopaeicTBue dacTuil
BEILIECTBA: MIPUTSLKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOCHME Ia30B, KUJIKOCTEW U TBEPIBIX
(kpuctammuyeckux) Tesl. B3auMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSX M MX aTOMHOMOJEKYJSpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpauuu.



Habnronenue 6poyHOBCKOTO IBHYKCHHUSI.

Habmonenue muddysun.

HaGmonenue  siBieHUH, OOBSCHSIIOIUXCS ~ TPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomot u onvimol.

1. OneHka JuaMeTpa aromMa METOAOM psiioB  (C  UCIOJIb30BAaHUEM

doTtorpadmii).

2. OnbIThI IO HAOIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKCHHUSL.

Pa3znen 3. /IBu:keHue 1 B3aUMOAelicTBHE TeJl.

Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKEHHE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JIBM>KEHUH. Pacuér mytu u
BPEMEHU JABUKCHUS.

SABnenne wuHepuuu. 3aKOH HHEpUHMH. B3anmonaeicTBHE Ten Kak NpUYUHA
U3MEHEHUSI CKOPOCTH [JBMKEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tena.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BelEeCTBA.

Cuita Kak XapakTepuUCTHKa B3auMozeucTBHs Tesl. Cuiia ynpyroctd M 3aKOH
I'yka. 3mepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHS U CUJIa
TskecTH. Crila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crnoxkenue
CUJI, HAPABJIEHHBIX O OJHOW IpsiMOi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOS. TpEeHUe B PUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaOlnronenne MexaHM4eCKOro ABMKEHUS Tena.

N3MepeHue CKopoCTH NMPSIMOJUHEHHOTO IBUXKCHUS.
HaOnronenue siBjeHUs HHEPIUU.

Habnronenue u3aMeHeHus: CKOPOCTH MPU B3aUMOICHCTBUHU TEJI.
CpaBHEeHUE MacC MO B3aUMOJEHCTBHUIO TEJL.

© o > w D -

CrnoxeHue cuil, HapaBJIEHHBIX 110 OJTHOW MPSIMOM.

Jlabopamopnvie pabomot u onvimol.

1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKONBKEHHsSI OpycKa WM IIapuKa 1o
HAKJIOHHOM IUIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO Tea.
OnbITHI, AEMOHCTPUPYIOIIME 3aBHCHUMOCTb pacTshKeHus (medopmarun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUJIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUSI OT

Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.
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Pa3znen 4. /laByienne TBEPABIX TeJl, :KUIAKOCTEN U ra3oB.

HNanenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHMS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEMma, TemmepaTypbl. llepenaua naBieHus
TBEPIBIMU TEJIAMH, KUAKOCTAMU U raszamu. 3akoH Ilackana. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TIIyOWHBI. [ mapocraTuyeckuid
napanokc. Coob1aronuecs cocyabl. [ uapaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpUUMHBI CyIIECTBOBAHHUS
Bo3nymiHOW obonouku 3emu. Ombit Toppuuemmm. M3mepenue aTtmocgepHOTO
JaBIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTro 1aBJICHHUS.

JleficTBUE KUAKOCTU U ra3a Ha MOrpy>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

emoncmpayuu.
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPaTypHhI.

[Tepenava naBneHUs )KUIKOCTHIO U TA30M.

Coobmiaroiuecs CoCy/ibl.

I'mppaBimueckuii pecc.

[IposiBenue nercTBust aTMOChHEPHOTO AABJICHMUS.

3aBUCHUMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOW 4YacTu
TeJa U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

© o~ w D -

~

VY ciioBue mjaBaHus TE: MJIaBaHUE WIIM TIOTPY>KEHUE TeJl B 3aBUCUMOCTH
OT COOTHOIIICHMS IIJIOTHOCTEH Tea U )KUIKOCTH.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEéMa MOTpyKEHHOH B
JKHJIKOCTD YaCTH TeJia.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEH HAa  TEJNO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIbI, IEMCTBYIOILIEH HA TEJIO
B JKHJIKOCTH, OT MacChl TeJia.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh BBITAJIKMBAIOIICH  CHIIBI,
NEeUCTBYIONIEH Ha TEJIO B KHUJIKOCTH, OT 00BEMA MOTPYKEHHON B )KUIAKOCTh
YaCTH TeJIa U OT INIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYMPOBAHHUE JIOAKH U
OIIpEelEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3znen 5. PaboTa u MOIIIHOCTB. DHEpPIrus.

Mexannueckasi padota. MoOIIIHOCTb.

IIpocTeiec MexaHW3MBI: phIUar, OJOK, HAKJIOHHAS ILIOCKOCTh. IIpaBuio

paBHOBecusi poiuara. [IpuMeHeHHwe mpaBuiia pPaBHOBECUS pblyara K OJIOKY.
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«3onoroe npaBuio» mexanuku. KIT/I mpocteix Mmexann3moB. [IpocTele MEXaHU3MBI
B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHernueckas W TNOTEHIHMAJIbHAs DHEPIUS.
[IpeBpalieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXaHNU3MOB.

Jlabopamopnvie padbomost u onvimol.

1. Omnpenenenve pabOThI CHIIBI TPEHHUS TPU PAaBHOMEPHOM ABM)KCHHUU Tella

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yCloBHM paBHOBECHS pblUyara.
3. Uzmepenue KIIJ] HaKJIIOHHOM TJIOCKOCTH.

4. H3ydyeHue 3aKOHA COXpaHECHUS MEXaHUYECKON SHEPIUH.
8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BemecTBa. Macca M pa3mepsl aTOMOB M MOJIEKYJ. ONbITHI, NTOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, >KHAKOTO M Ta3000pa3HOrO0 COCTOSHHMM BeIleCTBa.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEU H
TBEPABIX TEJI HA OCHOBE TOJIOKEHUW MOJEKYJISIPHO-KMHETUYECKOW TEOPHHU.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCllMPEHNE U CKATHE.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABUKECHHS
gacTull. BuyTpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH HHEPTUU:
TerUIonepeaaya u copepiieHre padboTel. Buasl Teronepeaaun: TemIONPOBOIHOCTD,
KOHBEKIIMS, U3TyUYCHHE.

KonuyectBo TemnoTel. YaenpHas TEMIOEMKOCTh BelIECTBA. TermiooOMeH u
TEIJIOBOE€ paBHOBECHE. YpaBHEHHME TemioBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenue. YiaenpHas Ttemsota
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHUS OT aTMochepHOTo
JTABJICHUS.

BrnaxHocTh BO3yXA.

DHeprust TOIVIUBA. Y A€NbHAs TEMIOTA CTOPAHHUS.

[Ipunuunel padotel TemnoBbix ABuratenedt KIIJ[ temmoBoro aBuratens.
TennoBble IBUTATENN U 3aIATA OKPYKAKOLIEN CPEIBI.

3aKOH COXpaHEHUS U MIPEBPAICHUS SHEPTUM B TETJIOBBIX MPOLECCAX.

Hemoncmpayuu.
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Habnronenue 6poyHOBCKOTO IBHYKCHHUSI.

Habmonenue muddysun.

HabGnroneHue siBJICHUN CMauynBaHUS U KalTWUISPHBIX SBJICHHH.
HabGnroaeHue TerIoBoro pacimmpeHus TeJl.

V3meHenue naBieHUs Ta3a Mpyu M3MEHEHHH 00BbEMa M HarpeBaHWUU WIIA
OXJIAKICHUH.

[TpaBuna u3mMepeHUs TEMITEpaTypBhl.

Bub! Termonepeaayn.

OxJTaXKIeHUE MPU COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepiiieHuu padOThl BHEITHAME CHUJIAMH.

. CpaBHEeHHE TEINTOEMKOCTEHN Pa3TNIHBIX BEIIESCTB.

. HaOmonenue kumenust.

. HabGmonenne moctossHCTBA TEMIIEPaTyPhI IIPH TUTABIICHUH.
13.

Moaenu TEIIOBBIX JIBUTATEIICH.

Jlabopamopnwie padbomost u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJISPHOTO MPUTSKEHUS.
OnbITHI IO BEIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJTK caxapa.
OnbITEl 110 HAOMIOAEHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHNS BO3ayXa B 0aJUIOHE MITIPHUIIA.

OnbITEl, NEMOHCTPUPYIOIINE 3aBUCHUMOCTh AABICHUS BO3JyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmonenne wu3MeHeHUsT BHYTPEHHEH OJHEpPruuM Tejda B pe3yJbTaTe
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBJIeHUS TEIIOOOMEHA MPU CMEIIUBAHUHM XOJIOIHON U
ropst4er BOJIBL.

OmpenenieHne  KOJIMYECTBA  TEIUIOTHI, TOJYYEHHOIO  BOJIOM  MpHU
TEIMJI000MEHE C HArPEThIM METALTUYECKUM UITUHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporiecca uCapeHus.

OnpeneneHne OTHOCUTEIBHOM BIaKHOCTH BO3AYXa.

Onpenenenue y1eIbHON TEMIOTHI IJIaBIECHUS JIbJA.

Pazges 7. DiiekTpryeckne 1 MATHUTHBIE SIBJICHUSI.
Onextpuzanus Tena. J[Ba poaa 3JIEKTpUUYECKHX 3apsaoB. B3aumoneinicTBue
3apspKeHHbIX  Ted. 3akoH KyioHa (3aBUCMMOCTh  CHIIBI  B3aUMOJICMCTBUSA

3aPAKCHHBIX TCJI OT BCJIMYWHBI 3apAJ10B U PACCTOAHUA MCIKIY TCJ'IaMI/I).
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Onextpuyeckoe none. Hanpssk€HHOCTh 3iexkTpuueckoro mnosst. [lpunHimn
CYNEPIIO3UIINH YJIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHHMKM W JUAJEKTPUKU. 3aKOH  COXPAHECHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounnkyn MOCTOSIHHOTO TOKa. JIeMCTBUSL 3IEKTPUYECKOro ToKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUJIKOCTSX U ra3ax.

Onextpuyeckad nenb. Cuna  Toka.  DIEKTPUYECKOE  HAIpPsHKEHUE.
ComnpoTuBiieHHE TPOBOJIHUKA. YJIEIbHOE CONMPOTHUBIIEHUE BemiecTBa. 3akoH Oma
IS ydacTka nenu. [locimenoBarenpHoe U apayieIbHOE COSIMHEHNUE MPOBOIHUKOB.

PaGota u MomHOCT 23yiekTpuueckoro Toka. 3akoH J[xoymns—JleHia.
DNEeKTpUYECKUEe 1ENu U MOTPEOUTEIN dIEKTPUIecKoi sHeprun B 0biTy. KopoTkoe
3aMbIKAHUE.

[TocTostHHBIE MarHUThI. B3auMoaeliCcTBHE MOCTOSIHHBIX MAarHUTOB. MaraHuTHoe
nojie. MarauTHOe moJjie 3eMJIM M €ro 3HaueHue g Ku3HH Ha 3emuie. OmNbIT
Opcrena. MarauTHOE MoJ€ ANEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TEXHUKE. JIelICTBHE MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATEINb
MOCTOSIHHOTO ~ TOKAa. [VICronb30BaHWE BIEKTPOABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue snekTpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CriocoOb1 MOJTYYEHHUS ANEKTPUUYECKOM SHEPIUHU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona alEeKTpUUECKUX 3apsAA0B U B3aUMOJICMCTBUE 3aPSIKEHHBIX TEJL
Y CTpOUCTBO U AEUCTBUE IEKTPOCKOIIA.
DNEeKTpOoCTaTUUECKass UHIYKIIHSI.
3aKOH COXpaHEHUs AJIEKTPUUECKUX 3aPAJIOB.
[IpOBOIHUKY U TUDIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKM MOCTOSIHHOTO TOKA.
JIeCTBHS STIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUH TOK B KUJIKOCTH.
. ['a30BbIM pa3ps.
. I3mepeHne cuibl TOKa aMIIepMETPOM.
. 3mepeHnne 3eKTpuYeCcKOro HalpsKEHUs BOJIBTMETPOM.
. Peocrar n Mara3us conpoTuBIICHUM.

© © N o a kc w DN
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzanMonelicTBre MOCTOSHHBIX MArHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTH pa3/ieieHUs TTOJIFOCOB MarHUTA.
MopaenupoBaHue MarHUTHBIX TTOJICH MOCTOSSHHBIX MAarHUTOB.
OmnsIT IpcTena.

MarauTHoe 1oJjie ToKa. DJICKTPOMarHur.

JleficTBE MarHUTHOTO TI0JISI HA IPOBOJAHUK C TOKOM.
DJIEKTPOJBUTATED IOCTOSTHHOT'O TOKA.

Uccnenosanue siBACHUS JIEKTPOMArHUTHON UHTyKIIUH.

Omneitel Gapagest.

3aBUCMMOCTh HAIpaBJICHUs MHAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHUKHOBCHMSI.

DJIIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie padbomost u onvimol.

1.

o v &~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHUIO AJIEKTPU3AIMM TNl HWHAYKIMEH | MpH
COIPUKOCHOBEHHUH.

HccnenoBanue JEUCTBUA OSIEKTPUYECKOTO IO HA MPOBOJHUKU U
JTUAJICKTPUKHU.

CoOopka u mpoBepka pabOThI IEKTPUUECKOH 1IENMU MOCTOSIHHOTO TOKA.
W3mepenune u peryJnpoBaHUeE CUITbI TOKA.

N3Mmepenue u peryinupoBaHue HapsKEHMSL.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO 4YE€pPE3 PE3UCTOpP, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOLTHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUEHHMS U MaTepuara.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKCHUM MpU  TOCIEA0BaTEIbHOM
COEJIMHEHHH JIByX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbI TOKa TPH MapajyICIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre padoThl AIEKTPUUECKOTO TOKA, AYIIETO Yepe3 PE3UCTOpP.
OnpeneneHre MOIIHOCTH  JJIEKTPUUECKOTO  TOKA, BBIAEISAEMONW Ha
pe3ucTope.

UccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, HAYILETO YEpE3 JaMIOYKy, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII1/[ HarpeBatersi.

WccnenoBanrie MarHUTHOTO B3aUMO/ICHUCTBUS IOCTOSTHHBIX MarHUTOB.
N3yyeHne MarHUTHOTO TIOJISE  TOCTOSHHBIX ~ MAarHUTOB TIPH  UX
OOBEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue nenMcTBUSA 2IEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY .
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17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJBl  B3aMMOJEHCTBHUS
KaTyLIKH C TOKOM M MarHuTa OT CHJIbI TOKA M HAIIPaBJICHUS TOKA B KaTyLIKE.

18. I3yueHune nercTBHUsI MATHUTHOTO MOJIL HA TPOBOJHUK C TOKOM.

19. KoncrpyupoBaHue u usyueHue paboThl JIEKTPOABUTATEIS.

20. M3mepenue KII/I anekTpoaBuraTeibHON yCTaHOBKH.

21. ONBITBI IO MCCIEIOBAHUIO SIBICHUS 3JEKTPOMArHUTHOM WHIIYKIIHH:
WCCIICOBAHNE W3MEHECHHM 3HAYEHUS W HAIIPaBJICHUS WHIYKIIMOHHOTO
TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUsI.

Mexannueckoe aBwkeHue. MarepuanpHasg Touyka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBIKEHUS. PaBHOMEpHOE NPSIMOJIMHEHHOE
newxeHue. HepaBHoMepHOe npsimosiMHENHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOE MpsiMOJIMHEHHOe naBMkeHue. (CBoOoaHOE
naaeaue. OnbeITe | amuies.

PaBHOMEpHOE NBMXEHHE MO OKpY>KHOCTH. llepron m vacrora oOpalueHus.
JIuHeiHas u yriioBasi CKOpOCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHUE.

[1epBbiii 3ak0oH HproTona. Bropoii 3akoH Herorona. Tperuii 3akoH HeroToHa.
[IprHIMT CynEepNIO3ULINY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTrO
nanenus. J{Bwxenune ruianetr BOKpyr ComHma. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec tena. MI3meHenue mmmyibca. UMnyiibe cuiibl. 3aKOH COXpaHEHUS
MMITyJIbca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cui TSKECTH, YNPYTroOCTH,
TpeHusi. CBsA3b dHepruu u pabotsl. [loTeHIManbHas SHEPrus Teja, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIIMabHAs SHEPTUS CKATOU NPYKUHBI. KuHetnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HabmroneHne MeXaHH4eCKOro JBMKEHUSI Tela OTHOCUTEIBHO Pa3HBIX TeJ

OTCYETa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEeHHME MyTeld W TPACKTOPUM ABUKEHUS OJHOIO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOPOCTH ¥ YCKOPEHUS IIPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanue MPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUS.

Habitoienue 1BUKeHUS Teja 1o OKPYKHOCTH.

Habmoienne MexaHM4eCcKHX SIBICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JIBUKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS TeJla OT MacChl Tejla U ACUCTBYIOLIEH Ha HETO
CHUJIBL.

Habmoienue paBeHCTBa CUJI TPU B3aUMOICHCTBUHU TETI.

N3MeHenue Beca Tenna pu yCKOPEHHOM JIBUKCHUH.

Ilepenaya umiysbca Npyu B3aUMOJECHCTBUH TEIL.

[IpeoOpa3oBanus S3HEPIUH IPU B3aUMOIEHCTBUH TEN.

CoxpaHeHHe UMITyJIbCca ITPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJIbca MpU a0COIIOTHO YIIPYTOM B3aUMO/ICHCTBHH.
HabitoieHue peakTHUBHOTO ABUKEHHUSL.

CoxpaHeHre MEXaHUYECKOM SHEPTUH ITPU CBOOOAHOM MAICHHH.
CoxpaHeHrne MEXaHUYECKON DHEPTHUM NPH JBUKEHUU TeNa MO AEUCTBUEM
IPYKUHBIL.

Jlabopamopnvie padbomost u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAJbHEUIEr0 paBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeIHEH CKOPOCTH CKOJIBKECHHS OpycKa WM JIBUKEHUS
IapuKa 1o HaKJIOHHOU ITIOCKOCTH.

Onpenenenrue yCKOPEHHsS Tejla MPU PABHOYCKOPEHHOM JBIKEHUU I10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU TPHU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAaYaJIbHOW CKOPOCTH IYTH OTHOCATCS KakK pPsA HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHUIBI  TPEHHS CKOJBKCHHS OT CHIIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenre K03 HUIIMEHTA TPEHUS CKOJIBKECHHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

Omnpenenenre pabOTHI CUITBI TPSHUS TTPU PABHOMEPHOM JIBFDKCHHH TeJja 110
TOPU30HTAJIBLHOM MTOBEPXHOCTH.
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10. Onpenenenne pabOTBl CHJIBI  YNPYrOCTH TMPH TOABEME TIpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKoHa COXPAHEHUS DHEPTUN.

Pa3zgen 9. Mexanndeckue Koj1e0aHUA U BOJHBI.

KonebarenbHoe nBrkeHrne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHUI: IEPHUO/,
4acToTa, aMIUINTya. MaremaTuuecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenue
SHEPTHUH MPHU KOJICOATETFHOM IBUKCHHH.

3aryxaromue — konebanus.  BruiHyxaenHole — koneOanusa.  Pe3onanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BOJH. [IpomosibHbIE W
MONIEPEYHbIE BOJHBL. J[MMHA BOJHBI HW CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnuecKue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa TOoHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGnronenue xosiebaHui Tel MoOJ JEHCTBUEM CHIIBI TSDKECTH U CHUIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HaOnronenue BoIHYKICHHBIX KOJIEOAHUI U pe30HaHCa.
PacnipocTpaneHnne mpo10JIbHBIX U ONIEPEYHBIX BOJIH (Ha MOJIETIH).
HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKUI PE30OHAHC.
Jlabopamopnwie padbomost u onvimol.
1. OmpeneneHue 4YacToThl M TEpUoja KoieOaHUM  MaTeMaTHYeCKOro
MasITHUKA.
Omnpenenenre 4acTOThl U epUoa KojieOaHU NMPy>KMHHOTO MasITHUKA.
HccnenoBanre 3aBUCUMOCTH TIeprojia KojaeOaHui MOABEIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH Tleproia KojaebaHui Mpy>KMHHOTO MasiTHUKA
OT MAacChl Ipy3a.

5. [IpoBepka He3aBUCMMOCTHU MepuoOJa KojJeOaHUul rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  IepuoAa  KosieOaHUit
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHusi CBOOOTHOTO TaICHUsI.

Pa3nen 10. DnekTpoMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.

o o A~ D
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DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BoaHOBBIE cBOMCTBa
CBETa.

Hemoncmpayuu.

1. CBolcCTBa 31EKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie padbomost u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pasznea 11. CBeToBbIe ABJICHUS.

JlyueBass  mogmenr  cBera.  Mcrounukm — cBera.  I[IpsAmosnmHeliHOe
pacnpoctpaHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHHE cBeTa. lcnonp3oBaHUME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xox myuedt B innH3e. OnTudeckas cuctema (oToarnmnapara, MUKpPOCKOIIa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1adTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HbloToHa. CrioxeHue
CIIEKTpaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMonuHEHOE PacIpPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonydenue n300pa>keHU B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue caera.

Onrtuueckuii CBETOBO/I.

Xop mydeii B coOuparoiei JIH3e.

XoJ1 1yder B paCCEUBAIOLIE JIMH3E.

[Tonyuenue n300paxeHut ¢ MOMOIIBIO JIMH3.

[Tpuntun nevictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopnens rnasza.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. [lomy4yenue 6em0ro cBeTa MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTU yTJla OTPA)KEHHSI CBETOBOIO Jydya OT yrIJia
NaJICHUsL.

© © N o gk~ w DR

N3yuenne xapakTeprucTUK N300pakeHHsI IPEAMETA B TUIOCKOM 3€pKaJle.
HccnenoBanrie 3aBUCUMOCTH yTiia MPETOMIIEHHs] CBETOBOTO JIyda OT yria
NaJIeHUs] Ha TPAHULIE «BO3YX—CTEKIIOM.
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[Tonydenne n300pa>keHMI ¢ TOMOIILIO COOMPAIOIIEH JIMH3BI.
Omnpenenenre (OKYCHOTO PACCTOSHUS U ONTHYECKOMN CHITBI COOMparomieit
JIVH3BI.

OnbITHI O Pa3JI0KEHUIO OEJI0ro CBETA B CIIEKTP.

OnBITEl IO BOCHPUSITHIO IBETA MPEAMETOB MPU MX HAOIIOICHUU Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3nen 12. KBanToBbIe siBJIEHUSI.

OmnwiTel Pe3epdopna u rmmanerapHas mojenb aroma. Moxens atoma bopa.
Hcnyckanue u nornomenue ceeta atoMoM. KBaHnTsl. JIMHEYaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, OeTta- U raMmma-uzinydeHus. CTpoeHrne aTOMHOTO
anpa. Hyknonnas wmogens aromHoro sapa. HWMszoromsl. PaauoaxtrBHBIE
npespanieHus. [leproa monypacnaaa aTOMHBIX SAED.

SAnepHble peakuun. 3aKOHBI COXPAHEHUS 3apsAIOBOTO U MACCOBOIO YHCEII.
DHeprusi CBs3M aTOMHBIX saep. CBsI3p Maccel M 3Hepruu. Peakuuu cuHTe3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3I.

Anepnas sHepreTtuka. JlelCTBUS pPaAMOAKTUBHBIX HM3IYYCHUN Ha JKUBBIC
OpraHU3MBL.

Jemoncmpayuu.

CneKTpsbl U31y4eHUS U MOTJIOICHHUS.

CneKTpsl pa3In4YHbIX Ta30B.

CnekTp Bozopoa.

HabGnronenue TpekoB B kamepe BunbcoHa.

Pabota cu€Turka HOHU3UPYIOIINX U3TyUCHHM.

Peructpanus u3nydeHus: IpUpOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaOmroneHue CIIONMIHBIX U TMHEHYAThIX CIEKTPOB U3ITyYCHHUS.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPTUM YACTUIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. Usmepenue pagnoakTUBHOTO (oHA.

IHoBTOpPHUTEJIHbHO-00001IAKOIIIUH MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINN MOAYJIb MIPEHA3HAYEH JIsI CUCTEMATH3alUU
1 0000IIIeHUS IPEAMETHOTO COJICPKAHUSI U OTIBITA ACATEIBHOCTU, MPUOOPETEHHOTO
IpU WM3YUYEHHH BCETO Kypca (U3UKH, a TakXe ISl MOATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMEHY MO (U3HMKE JJIsi 00Y4aromuXCsi, BHIOPABIINX 3TOT

o g~ w Db -

y4eOHBIN MpeIMeT.

[Tpn u3yueHUN NaHHOTO MOJYJIS PEATM3YIOTCS U CUCTEeMATU3UPYIOTCS BUIBI
JESTEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYMBACTCS JOCTH)KCHHUE MPEAMETHBIX U
METANpeAMETHBIX  TUIAHUPYEMBIX  pe3ylbTaToB  0OydeHws, ¢opMUpyeTCs
€CTECTBEHHOHAyYHas! TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBaHUS

17



SBJICHUM TIPUPOIBI M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBACHITH (pu3mdeckue
ABJICHUS, TPUMEHSS TMOJYYEHHbIE 3HAHWS, pelaTh 3aJa4yd, B TOM YHCIIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3jielia Peaanu3yeTrcs
3a C4ET TOTO, YTO OOYJAFOIIMECS BBITIOJHSIOT 33/IaHUS, B KOTOPBIX UM MPEIJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
du3nueckue BJICHUS B OKPY>KaIOIIel MPUPOJIE U MOBCEIHEBHON KU3HH;
WCITOJIh30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCJIIE I POBEPKH TMIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITH HAy4HbI€ OCHOBBI HauWOOJI€€ BAXKHBIX JIOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, MTPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX UCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUHu.

18



IHNIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbrare nu3yuenus Gu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMSI

y obyuaromerocss OyayT copMHUPOBAHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B
YJaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMS:

— MPOSIBJIICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3ruecKol HayKu;

— [ICHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUS S

— FOTOBHOCTH K aKTHBHOMY YUYaCTHIO B 00CYK/I€HUU 00ILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUIN
bu3uKy;

— OCO3HaHWE BaXXHOCTU MOPAJbHO-3TUYECKHX NPHUHIMIOB B JEATEIBHOCTU
YYEHOT0;

3) 3¢TeTHYECKOTr0 BOCIIUTAHUS

— BOCIIPUSITUE ACTETHYECKUX KAadyeCTB (PM3MUECKOW HAayKH: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 O3HAHMSA:

— OCO3HaHME ULEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, Ba)KHEHIIEH COCTaBIISIIOLIECH
KYJIBTYPBI;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIIEeN0BATEIbCKON
NeSITENIbHOCTH;

5) popmupoBaHusi KyJabTYpPbI 3A0POBbSI 1 SMOLMOHAJIBHOIO0 0J1ar0NOJIYYHA:
— OCO3HaHHWE IIEHHOCTH Oe30MacHoro obpa3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBHJI 0€30MacHOr0 IOBEIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM OOOpYIOBAaHHUEM B
JOMAIIHUX yCIIOBHSAX;

— chOopMUPOBAHHOCTH HaBbIKa pedhIeKCUH, TPU3HAHKE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) TPy10BOT0 BOCIIHTAHMSA:

— AKTHBHOE Yy4YacTHE B PEIICHUM MNPAKTUYECKHX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHON OpraHu3allK, TrOpoja, Kpas) TEXHOJOTUYECKOH U
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COLIMAJIbHOW HAMPaBJICHHOCTH, TPEOYIOMIMX B TOM YHCIIE U PU3NUECKUX 3HAHUI,

e — MHTEPEC K MPAKTUIECKOMY M3YUCHHIO Mpodeccuii, CBI3aHHBIX C (PU3UKOH;

e 7)IKOJOrHYeCKOr0 BOCIUTAHMS:

e — OpHEHTalUS Ha MPUMEHEHHE (U3MUYECKUX 3HAHMN AJI pElIeHHs 3a1ad B
00JIaCTH OKpY>KAIOWIEW Cpenbl, IJIAHUPOBAHMS IIOCTYIIKOB W OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOILLEH CPEIbI;

e — OCO3HaHHWE IIOOAIBHOrO XapaKTepa 3KOJIOTMYECKUX MpOOJIeM U IMyTed HX
pEIIeHNUS;

e 8) aganTanuu K M3MEHAIUIUMCH YCJIOBHSIM COLMAJBHON ¥ NPHUPOAHOM
cpenbl:

e — IMOTPEOHOCTh BO B3aWMOJACWCTBUM IIPU BBIIOJIHEHUU HCCIECJOBAaHUN U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHX;

e — TIIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
TS TENIbHOCTb;

e — MOTPEOHOCTH B (POPMHUPOBAHNU HOBBIX 3HAHUH, B TOM 4HcClie (POPMYIUPOBAThH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTh
(du3uKwy;

e — IUIAHMPOBAHHUE CBOETO PA3BUTHA B TPUOOPETEHUU HOBBIX (PU3NYECKUX 3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATh U BBISIBISITH B3AMMOCBSI3H MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BJMSHHS Ha OKDPYXAIOLUIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs IPOrpaMMBbl O (PU3KKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuwaromierocs OyayT cpopMHUpOBaHbI MeTanpeIMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YUCOHBIC EHCTBHSI,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHBbIC  Y4eOHBIC  JCHCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTeqbHBbIC YHHBEPCAIbHbIEC YUeOHbIE 1elCTBUA

Bba3oBble Jlornuyeckue 1ecTBUSA:
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. BBISIBIIAT W XapaKTePU30BAaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(sBCHU);

. YCTaHABJIMBATh CYIIECTBCHHBIH MPU3HAK KIACCH(HUKAINYA, OCHOBAHHS IS
00001IEeHHUS ¥ CPaBHEHUS;

. BBISBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHsI B pacCMaTpUBAaEeMBIX (DaKTax,
JTAHHBIX ¥ HAOJIOJCHUAX, OTHOCIIIUXCSA K (PU3NYECKUM SIBJICHUSM;

. BBISIBIISITh TPUYMHHO-CJICIICTBEHHBIC CBSI3U MPH HM3YYCHHU (DU3HUECKUX
SBIICHWI M TPOIECCOB, JENaTh BBIBOABI C WCIOIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJTFOUEHHH, BBIJIBUTATh TUTIOTE3HI O B3aMMOCBSI3IX (PU3NICCKIX
BEJINYHH;

. CaMOCTOSITEJIbHO BBIOMPATh CIIOCO0 perieHus yueOHo! (u3ndeckol 3agaun
(cpaBHEHHE HECKOJIBKMX BapUAHTOB PEIICHUs, BHIOOP HamOoJiee MOAXOISIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTe/bCKue IeiCTBUIL:

. UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;

. IPOBOJHUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
bu3HUeCcKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UUECKOTO SIBJICHUS;

. OIICHUBATh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(POPMAIIHIO, MOJYYECHHYIO
B XOJI€ UCCJICOBAHUS U IKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (POpMyIUpOBaTh O0OOIIEHUS W BBIBOJABI 1O pe3yJibTaTam
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

. MIPOTHO3UPOBATH BO3MOXKHOE JTalIbHEHIIIeE pa3BUTHE PU3UUECKUX MPOIIECCOB,

a TaKXe BBIJBUraTh NPEANOJIOXKEHUS 00 UX Pa3BUTHUM B HOBBIX YCIOBHUSX M
KOHTEKCTaXx.

Pabora ¢ undpopmanmeii:

. OPUMEHATh Pa3jJu4Hble METObI, NHCTPYMEHTBI W 3aIpOChl IPH MOUCKE U
oTO0pe MHPOPMALIMK WIIM JAHHBIX ¢ YYETOM MPEIIOKEHHON yueOHOU (pu3nuecKon
3a]1a4H;

. aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W WHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHMUS;
. CaMOCTOSITEJIbHO ~ BbIOMpATh  ONTUMalbHYI0  (OpMy  IpEACTABICHHUS

uH(bOpMaIlMM U WUIIOCTPUPOBATH pEIlaeMble 337aud HECIOXKHBIMH CXEMaMH,
auarpaMmMaMu, HTHOM rpadukoil 1 uX KOMOMHAIIUSIMHU.

KomMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIE NCHCTBHSA:

. B X0J1e 00CyX/IeHus1 yueOHOro MaTepuaa, pe3yJibTaToB JIa0OpaTOPHBIX padoT
U TMPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOM TEMbl U BBICKA3bIBATH
UJeH, HAlleJICHHbIE Ha pEICHUE 3a/Jaud W TOoJAJepkKaHUe OJaroKeaaTelbHOCTH
OOIIIEHHUS;
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U COIMOCTABJIATL CBOU CYXKACHUS C CYKACHUAMU JPYTUX YHACTHUKOB AHAJIOra,
O6Hapy}KI/IBaTB pas3induc u CXoACTBO HOBI/IHI/IfI;

. BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
. nyOJUYHO MPEACTABIATh PE3YJIbTAThl BBIOJHEHHOTO (DU3UYECKOTO OIMbITa
(aKCrIepuMeHTa, UCCIIeIOBAaHUs, TPOEKTA);

. NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U UHJMBHUIYaTIbHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIeMBbI;

. NPUHUMATh L€ COBMECTHOM JIEATETLHOCTH, OPTraHU30BbIBAThH JIEUCTBUS 1O

e€ JIOCTWIKEHMIO: PpaCHpeleNaTh pPOJid, OO0CYXJaTh IPOIECCHl W Pe3yJIbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

. BBITIOJIHATh CBOIO YacTh PaOOTHI, JOCTHTAs KAa4eCTBEHHOTO pe3yJbTaTa IIo
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOM JEHUCTBHUS C JPYTUMHU YiICHaAMHU
KOMAaH/IbI;

. OIICHUBATh KA4yeCTBO CBOET0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITEIILHO C(hOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHS.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE eiiCTBUSA

Camoopranm3amnus:
. BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX U YUCOHBIX CUTYAITUAX, TPEOYIOIIUX IS
penieHus puU3nIecKux 3HAaHU;
. OpPHUCHTHUPOBAThCA B  PA3IMYHBIX  TOAXOJAaX  TMPUHATHS  PEIICHHMA
(MHAMBUAYATEHOE, IPUHATHE PEIICHHS B TPYTIIE, MPUHATHAE PEIICHUHN TPYIITON );
. CaMOCTOSITEIIbHO COCTaBIIATH AJITOPUTM pelieHUs (GU3NMYECKOW 3a1add WM
MjaHa WCCIEMIOBAaHUA ¢ YYETOM HMCEIOIIHMXCSA PECypcoB W COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh MIpeIjiaracMbie BAPUAHTHI PEIICHUH;

. JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHUE.
CaMOKOHTPOJIb, SMOIIMOHAIbHBIH HHTEJJICKT:
. JaBaTh a/ICKBATHYIO OLICHKY CUTyallMy U MIPEJIaraTh MIaH €€ N3MEHEHNUS;
. OOBSACHATh  MPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHs]))  pe3yibTaToOB
NEeSTEIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;
. BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHWCJE B XOJI BBINOJHEHUS

(pU3NYECKOro HCCIEeNOBaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBILIUXCS CUTYallUii, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM,;

. CTaBUTb €051 HA MECTO JPYroOro 4ejJoBeKa B XOJ€E CIOopa WM JUCKYCCHM Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIroro;

. IpU3HABATH CBOE MPaBO Ha OMIMOKY MPU PEIICHUH (PU3NYECKHUX 3a/1a4 WU B

YTBEPKACHUAX Ha HAYUYHBIC TEMbBI U TAKOC KC IIPpaBO APYIroro.
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IHPEAMETHBIE PE3YJIbTATDBI

K koHiy oOyuenus B 7 kjiacce IpeIMETHbIE pe3yjbTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

. MCIIOJIh30BATh MOHATHS: (PU3NYECKUE M XUMUYECKUE SBJICHUS, HAOTI0IeHNE,
AKCIIEPUMEHT, MO/JIENb, TUIIOTE3a, AMHUIIB (PU3UUECKUX BEIUYHUH, aTOM, MOJIEKYJIa,
arperaTHble  COCTOSIHMsS ~ BemiecTBa  (TBEpJOE,  KHUAKOE, Tra3000pa3Hoe),
MEXaHUYeCKoe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSAMOJIUHEHHOE),
TPaeKTOpHs, PaBHOJACHCTBYIOMAs cuia, aedopManus (ympyras, IacTHYecKas),
HEBECOMOCTh, COOOIIAOIIMNECS] COCY/IbL;

. paznuyath saBieHus (AUddy3us, TEIUIOBOE [BMXKEHHE YacTHI] BEIECTBa,
PaBHOMEPHOE IBHKEHHE, HEPABHOMEPHOE JBHXKCHUE, UHEPIUS, B3AUMOJCICTBHE
T€J, paBHOBECHUE TBEPIBIX TEJI C 3aKPEIJIEHHONW OCBhIO BpAIllCHHs, Mepenayda
JABJICHUS] TBEPABIMHU TEJIAMH, >KUAKOCTAMHM M ra3aMu, aTMoc(epHoe naBicHUE,
IJIaBaHUE TeJ, MPEBpaAlCHUs] MEXaHWYECKOM JHEpPruM) Mo ONUCAHUI0 UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OINBITOB, JIEMOHCTPUPYIOUIUX JIAHHOE
busnuecKoe SBICHUE;

. pacno3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (DU3MYECKUX  SIBIICHUA B
OKpY>KalollleM MHpEe, B TOM uuciie (PU3NYECKUE SIBJICHUSI B MPUPOJAE: MPUMEPHI
JIBWKEHUSI C PA3JIMYHBIMU CKOPOCTSIMH B JKMBOW M HEKHUBOW MPUPOJE, IECUCTBUE
CWJIBbl TPEHUS B IPUPOJIC U TEXHUKE, BIUSIHUE aTMOCPEPHOIrO JAaBICHUS HA >KUBOU
OpraHu3M, IIJIJaBaHWE pPbIO, phUArH B TEJ€ YEJIOBEKa, MPU ITOM IEPEBOIUTH
IPAKTUYECKYIO 3a/1a4y B YUCOHYIO, BBIICNISTH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKH )
(u3HUECKUX SBICHMUII;

. OTNUCHIBATh M3YYEHHBIE CBOMCTBA Te U (PU3MUECKHUE SIBICHUS, WCIOIb3YS
dbu3nyeckre BeMWYUHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMSs, IMYyTh,
CKOpPOCTb, CPEIHSISI CKOPOCTh, CUJa YNPYTOCTH, CHJIa TSXKECTH, BEC Teja, CUlia
TpeHUs, AaBieHUe (TBEPAOro Tesa, >KUIKOCTH, ra3a), BBITAIKWBAIOIIAS CHUJIA,
MexaHu4Yeckass paboTa, MOITHOCTb, IIJICYO CHIJIbI, MOMEHT CHJIBbI, KOA(PHUIIUEHT
MOJIE3HOTO ICUCTBUS MEXaHU3MOB, KHHETHYECKAs U MTOTEHIIUAJIbHAS SHEPTHS ), TIPU
OTNMCaHUU TPABUIILHO TPAKTOBATH (DU3NUECKUN CMBICI UCTIOIB3YEMbIX BEJIMYMH, UX
0003HAaUeHUs W E€OUHULBI (PU3NYECKUX BEIUYMH, HAXOAUTh (QOPMYIIbI,
CBS3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO BEIMUUHY C APYTHUMH BEJIMYWHAMU, CTPOUTH
rpauKy U3YyYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SBICHUS U IIPOIIECCHI,
WCTIONB3Ysl TpaBUjia CIOXKEHUs CUl (BAOJb OJHOM MpsAMOii), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumesna, TpaBUJIO paBHOBecHs pbidara (OJIOKa), «30JI0TOE
MPaBUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHUYECKOW HSHEpPruu, IMpU STOM
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JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCHIBATH €r0 MaTeMaTH4eCKOe
BBIPA)KECHUE;

. OOBSCHATH (PU3UUECKHE SIBJICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallMii NPaKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH
PUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBCHEHUE U3 12 JTOTHYECKUX I11aroB C
ornopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NYECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

. pemath pacuéTHbIe 3a/1a4il B 1-2 1eiicTBUA, UCIIONIB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBAONIME (PU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHANIM3a YCIOBUS 3aJadu
3aMUChIBaTh KPATKOE YCIOBHE, MOACTABIATh PU3NUECKUE BETMUMHBI B (POPMYJIBI U
IPOBOJUTDH Pacu€Thbl, HAXOUTh CIIPABOYHBIE JAHHBIE, HEOOXOIUMBIE JIJISl PELLICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUHHBI;

. pacno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MPU [OMOIIH
(U3MUECKMX METOJI0B, B OINHUCAHUM MCCIECIOBAHUSA BBIJIEIATh MPOBEPSIEMOE
MPEANoJoXKeHne (TUNoTe3y), pa3iuyaTh W HHTEPIPETUPOBATH IOJTYYEHHBIN
pe3yJIbTaT, HAXOIUTh OUIMOKH B XOJI€ OIBITA, AEJIATh BBIBOBI IO €r0 Pe3yIbTaTaM;
. IPOBOJIUTH ONBITHI IO HAOIIOACHNUIO PU3NYECKUX SIBJICHUNA MU (PU3UUECKUX
CBOMCTB TeJ: (POPMYJIMPOBATH IPOBEPSIEMBIE MPEITIOIOKEHUS, COOMPATH YCTAHOBKY
U3 TPEIIOKEHHOTO O0OpyAOBaHMS, 3alMCHIBATh XOJ OMNbITa U (POPMYIHPOBATH
BBIBO/IbI;

. BBITOJIHATH NPSIMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, Macchl Tela, 00bEMa,
CWJIBI M TeMIIepaTyphl C HCIIOJIb30BAHWEM aHAJOTOBBIX M LM(POBBIX MPHUOOPOB,
3aMMUChIBaTh MOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOM a0COIIOTHON MOTPENTHOCTH
U3MEPEHHU;

. IPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OAHOW (PM3MYECKON BETUYHHBI OT
APYTroi C MCMOIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTU IYyTH PaBHOMEPHO
JBUKYILETOCS TeJla OT BPEMEHH JIBH)KEHHUS TeJa, CUIIbl TPEHMSI CKOJIbKEHUS OT Beca
Tea, KauecTBa 00pabOTKU MOBEPXHOCTEH TEI U HE3aBUCHUMOCTH CHJIbI TPEHUS OT
IJIOMIAM CONPUKOCHOBEHMS TEJ, CUJIbl YIPYTOCTH OT YAJHUHEHHS MPYNKUHBI,
BBITAJIKUBAIOIIEH CHIJIbI OT 00bE€Ma MOTPYXKEHHOM 4YacTU Tejla U OT IUIOTHOCTHU
KHUJIKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Teljla, OT IIIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUM MJIaBaHUs TeJl, YCIOBUN paBHOBECHUS pbhluara u OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YUYE€OHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAaHOBKY WU
BBITOJIHATH U3MEPEHHUSI, CIIEysl IPEITI0KEHHOMY IIJIaHy, (PUKCUPOBATh PE3yJIbTaThI
MOJTy4YE€HHOM 3aBUCUMOCTHU (PU3MUECKHUX BEJIMYMH B BUJIE NIPEIOKEHHBIX TaOIUIL U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEI0BaHMS;

. OPOBOJUTh KOCBEHHBIE HW3MEPEHHS (PUIMYECKUX BEIMYMH (TJIOTHOCTD
BELIECTBA KUJKOCTU W TBEPIOrO TeNa, CUJIa TPEHUS CKOJBKEHUS, HaBJICHUE
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BO3/yXa, BBITAJIKUBAIOIIAS CHUJIA, ICHCTBYIOIIAS HA MOTPYKEHHOE B AKUJIKOCTh TEJIO,
KO3 QUIIMEHT TT0JIE3HOTO IEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS IPEITIOKEHHON
UHCTPYKIIMHU: TPU BBINOJHEHUH U3MEpPEHUNH CcoOUpaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYUCIISATH 3HAYEHUE UCKOMOM BEJIMYMHBI;

. coOJIIOIaTh TIPaBWIJIa TEXHUKH 0€30MaCHOCTH IMpH paboTe C J1adopaTOpHBIM
000pyI0BaHUEM;
. yKa3bIBaTh MPUHIIMITEI JCHCTBUS IPHUOOPOB U TEXHUUYCCKUX YCTPOMCTB: BECHI,

TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYbl, 0apOMETp, pbIUar, MOABHKHBIHI
Y HETOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

. XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YUEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOPOM HA MX OMHUCAHHS (B TOM YHUCIE: MOAIIMITHUKH, YCTPOUCTBO
BOJIONPOBO/IA, TUAPABIMYECKUI IPECC, MAHOMETP, BEICOTOMED, OPUIHEBOI HACOC,
apeoMeTp), UCMOJb3Ys 3HAaHUSL O CBOMCTBAX (PM3HUECKUX SIBJIEHUN U HEOOXOAUMbBIE
(u3nyeckue 3aK0Hbl U 3aKOHOMEPHOCTH;

. IPUBOJIUTH MPUMEPHI (HAXOAUTHh HH(POPMALIUIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW JKM3HU ISl 0OecreyeHus
0e30macHOCTH MpHU OOpallleHHH ¢ NpUOOpaMH U TEXHHUYECKMMHU YCTPOMCTBaMH,
COXPAaHEHHUsl 370pPOBbsi U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYJKaroIIEH CPeEE;

. OCYLIECTBISITh OTOOp HUCTOYHMKOB uHGMopmanuu B HuTepHeTe B
COOTBETCTBHUHM C 3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN
U OyTéM CpaBHEHHUS PA3IUYHBIX MCTOYHUKOB BBIJEIATH MH(MOpPMaINIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBOM UIIM MOKET OBITh HETOCTOBEPHOM;

. UCIIOJIb30BaTh TPH BBHIMOJHEHWN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3NYECKOTO COAEpIKaHMsI, CIIPaBOYHBIE MaTepHUasIbl, PECYPChl CETH
WNHurepHeT, BiaaeTb Npu€MaMH KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3oBaHuUs
nH(pOpMaIUU U3 OJJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

. co3JaBaTh COOCTBEHHbIE KpPAaTKHE MHUCbMEHHBIE M YCTHBIE COOOIIECHHS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(pOpMaLuU (PU3HUECKOTO COJAEp’KaHUS, B TOM 4YHCIIE
nyOJMUYHO JeNaTh KpaTKhe COOOIICHHS] O Pe3ysibTaTaxX MPOEKTOB HIIA YUEOHBIX
WCCIIEOBAaHNM, TPU O3TOM TIPAMOTHO MCIOJIb30BATh HW3YYECHHBIA MOHATHUINHBIN
anmnapart Kypca (pU3MKd, CONPOBOXKIATh BHICTYIUICHHE MTPE3CHTALINEH;

. MPU  BBITIOJIHEHUH YYEOHBIX TPOEKTOB M WCCIECIOBAHUN PACTIPEACISTH
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1auaMu, CJICIAUTH 3a
BBIIIOJIHEHUEM IIJIaHA IEHCTBUM, aJeKBAaTHO OLIEHHUBAThL COOCTBEHHBIM BKJIA B
NEATEeIbHOCTh  TPYIIbl, BBICTPAUBaTh KOMMYHMKATHBHOE B3aMMOJCHCTBHUE,
YUYUTBIBASE MHCHUE OKPY>KAIOITHX.

K xoniy oOyuenuss B 8 kJjiacce npenMeTHble pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
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. WCIIOJB30BaTh MOHATHS: Macca W pa3sMepbl MOJIEKYJI, TEMJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHUSI BEILIECTBA, KPUCTAILUIMYECKUE U
amop(HbIe TeNla, HACHIIICHHBIA M HEHACBIIEHHBIM Map, BIAKHOCTb BO3/YXa,
TEMIIEpATypa, BHYTPEHHSSI OSHEPrus, TEIUIOBOM JBUTATENb, JJIEMEHTApHBIN
ANEKTPUUYECKUN 3apsill, DJICKTPUUECKOE TI0J€, MPOBOAHUKH U JUDJICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

. paznuyaTh SBJIEHUS (TEIUIOBOE pacIIMpEeHUE W CXKaThe, Terionepenaya,
TEIUIOBOE pPAaBHOBECHE, CMAyUMBAaHWE, KaNWUISIPHBIC SIBJICHHS, HCIApEHHUE,
KOHJIEHCAIUsl,  IUIaBJICHUE,  KpUCTauM3anusi  (OTBEpACBaHUE),  KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIINS, U3TyUEHUE), dIIEKTpU3aus Ted,
B3aUMO/ICUCTBUE 3aPSA0B, ICUCTBUS AIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMO/ICCTBUE MArHUTOB, JICCTBHE MAarHUTHOTO IOJS HAa MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHASI MHYKIIHS ) IO ONTMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

. pacno3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (DU3MYECKUX  SBICHUNA B
OKpY>KarollleM MUpE, B TOM unciie (U3NYECKUE SIBICHUS B MPUPOJIE: TOBEPXHOCTHOE
HAaTSDKCHUE U KaWJUISIPHBIC SIBJICHUS B PUPOJE, KPUCTAIUIBI B IPUPOJE, U3ITyUEHUE
Connia, 3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHes, CHera, JJICKTPUYECKUE SBIECHUS B aTrMocdepe, 3JIEKTPUUECTBO KUBBIX
OpraHU3MOB, MarHUTHOE T0JIe 3eMJTH, Ipeii( MOIF0COB, POJIb MATHUTHOTO MOJIS IS
KU3HU Ha 3emiie, MOJIIPHOE CUSIHUE, MPU 3TOM MEPEBOUTH MPAKTUUECKYIO 3374y
B y4€OHYI0, BBIICJISITh CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKHN ) (PU3UYECKUX SBICHUM;
. OMKCHIBATh MU3YYCHHBIC CBOMCTBA Teld M (DU3UYECKUE SIBICHHS, UCIOJb3YS
du3nuecKre BeIUYUHBI (TEMIIEpaTypa, BHYTPEHHSISI JHEPTHUsl, KOJIMYECTBO TETUIOTHI,
yAelbHasi TEIIOEMKOCTh BEIECTBA, YAENbHAsA TEIJIOTA IUIABJICHUS, YAEIbHAs
TEIJI0Ta MmapooOpa3oBaHus, yJelbHas TEIJI0OTa CrOpaHUsl TOILIMBA, KOA(DPUIIUECHT
MOJIE3HOTO JCHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3/yXa,
AJIEKTPUUYECKUHN 3apsiji, CHiia TOKa, AJIEKTPUUYECKOE HAIpPsKEHUE, COMPOTUBIICHUE
IPOBOJIHUKA, YJIETbHOE COMPOTUBJICHUE BelIecTBa, paboTa U  MOIIHOCTh
ANEKTPUUECKOTO TOKA), IPH OMMHUCAHUH MPABUIILHO TPAKTOBATH (PU3NYECKUN CMBICIT
HCTIONB3YEMbIX BEJIMYMH, OOO3HAYEHUs W eAUHULBI (U3UYECKUX BEJIUYUH,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEJIMUUHY C JAPYTUMU
BEJTMYMHAMH, CTPOUTH TpadKN H3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITMYUNH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SBICHUS U IIPOIIECCHI,
UCIIOJIb3YSI OCHOBHBIC MOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEILIECTBA, MPUHIUI CYIMEPIIO3UIMU MoJied (Ha KAa4YeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHU 3apsana, 3akoH Oma Jid yyacTka 1enu, 3akoH Jxoyns—JIenna, 3akoH
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COXPAaHEHHUsI SHEPTUH, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3aIIMCBIBATh €70 MATEMATUYECKOE BBIPAKEHHUE;

. OOBSCHATh (PU3NYECKHE TPOIECCHl M CBOWCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE€ CUTyalUd IPAKTUKOOPHUEHTUPOBAHHOIO  XApaKTEpa:  BBIABIATH
PUYUHHOCIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMYEeCKUX IIaroB ¢
ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUECKUX SBJICHUN, PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEN;

. pemath pacuéTHbIC 3a/1a4 B 2—3 JAEWCTBUSA, UCIIONIb3YS 3aKOHBI U (HOPMYIIHI,
CBSI3BIBAIOIIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHaln3a YCJIOBHUS 3aJaud
3aIMChIBATh KPATKOE YCIIOBUE, BBISBIISITH HEIOCTATOK JAHHBIX IS PELICHUS 3a0a4H,
BBIOMpATh 3aKOHBI U (OpMyIbl, HEOOXOAUMBbIE ISl €€ pelIeHUsl, MPOBOJUTH
pacuéTel M CpaBHUBaThb IOJYYEHHOE 3HAaYCHHE (PU3NUYECKOW BEIUYMHBI C
W3BECTHBIMU TAHHBIMU;

. pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOYHO pEIIUTh MpU OMOLIU
(U3MUECKMX  METOJIOB, HCIOJNb3ys ONUCAHUE HUCCIEAOBAHUS, BBIACISTH
IIPOBEPSIEMOE IIPEANOJIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPAAKA IPOBEACHUS
UCCIIEJOBAHNUs, 1€J1aTh BbIBOJIBL;

. MIPOBOJIUTH OIBITHI MO HAOTIOJEHUIO (PU3UUECKUX SIBICHUN WM (PU3NYECKHUX
CBOMCTB TeN (KamWUISIpHBbIEC SBJICHHS, 3aBUCUMOCTb JABJICHHS BO3[yXa OT €ro
0o0bEMa, TeMmmeparypbl, CKOPOCTH IMpOIECCa OCThIBAHUS M HarpeBaHUs Mpu
U3IYyYEeHUH OT LBETa M3Jydarolield (Mmorjomaronieil) MOBEpPXHOCTH, CKOPOCTb
UCIIAPEHUsT BOJABI OT TEMIIEPATypbl JKUAKOCTH M IUIOLIAAU €€ IOBEPXHOCTH,
JNEKTpU3ALM TEIl U B3aMMOJECUCTBUE JJIEKTPUUYECKUX 3apsA0B, B3AUMOACHCTBHE
ITOCTOSTHHBIX MArHUTOB, BU3yaJIU3allsl MAarHUTHBIX MOJIEW ITOCTOSTHHBIX MArHUTOB,
JNEUCTBUS MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuUTa,
CBOMCTBA 3JIEKTPOABHUraTENsl MOCTOSHHOTO TOKa): (OpMYJIMPOBATH MPOBEPSiEMbIE
OpPEaNOIOKEHUs, coOupaThb YCTAaHOBKY U3 MPEIIOKEHHOTO 000pyIOBaHUS,
OMKCBIBATH X0/ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

. BBITIOJIHATH NPSMBIE U3MEPEHHS TEMIIEPATYPbI, OTHOCUTEIBHON BIIAJKHOCTH
BO3/lyXa, CUJIbl TOKA, HAINPSKEHUS C KCIOJIb30BAHUEM AHAJIOTOBBIX NMPUOOPOB U
JaTYNKOB (PU3MUECKUX BEJIUYMH, CPaBHUBATh PE3yJbTaTbl M3MEPEHUH C yuéToM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;

o MPOBOJIMTH UCCJIEAOBAHNE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BEIUYUHBI OT
JIPYrol ¢ HMCHOJb30BAHMEM NPSIMBIX HM3MEPEHHM (3aBUCMMOCTH COMPOTUBIICHUS
IIPOBOAHUKA OT €r0 [UIMHBI, IUIOIIAAM IIONEPEYHOIO0 CEYEHUS M YIEIBHOIO
CONIPOTHBIICHUS BEILECTBA IPOBOJHUKA, CUJIbI TOKA, HIYIIETO Yepe3 NPOBOIHUK, OT
HaIIpsKEHUS Ha IPOBOJHUKE, UCCIIEIOBAHUE ITOCIEA0BATEIBHOIO U IAPAJUIEIIBHOTO
COEIMHEHMI TPOBOJHUKOB): TUIAHUPOBATH UCCIIEIOBAHNE, COOMPATh YCTAHOBKY H
BBIIIOJIHATD U3MEPEHUS, CIENYS NPEMIOKEHHOMY IUIAHY,
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(uKCcHpOBaTh Pe3yJIbTATHI MOJIYYCHHON 3aBUCMMOCTH B BUJIE TaOIUIl U TpadUKoB,
JeaTh BBIBOJIBI I10 pe3yJIbTaTaM UCCIIEIOBaHNU,

. MPOBOANTH KOCBEHHBbIE H3MEpPEeHHUS (U3MUECKUX BeTUUMH (yIesbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE MPOBOAHHKA, paboTa M MOIIHOCTH
AJIEKTPUYECKOT0 TOKA): IJIAHUPOBATh U3MEPEHUS, COOUPATh SKCIEPUMEHTAIbHYIO
YCTAHOBKY, CIEAysl NPEMJIOKEHHON HHCTPYKLMHM, W BBIYUCIATH 3HAYCHUE
BEJINYMHBI;

. coOJII0IaTh TIPaBWIIa TEXHUKH 0€30MacCHOCTH MpH paboTe C J1abopaTOpHBIM
00opyIOBaHUEM;
. XapaKTepU30BaTh MPHUHIMIIBI  JSHCTBUS  WM3YYCHHBIX NIPHOOPOB U

TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HUX OmucaHus (B TOM 4YHUCIE: CHUCTEMA
OTOIUICHUS IOMOB, TUTPOMETP, ITapoBasi TypOUHA, aMIIEpMETP, BOJIBTMETP, CUETUUK
ANEKTPUYECKON DSHEPrUM, 3SIJIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTEIbHbIC
AIEKTPONPUOOPHI (TIPUMEPHI), IIEKTPUUECKUE MPEIOXPAHUTEINU, FIECKTPOMATHUT,
ANEKTPOJBUTATENb IOCTOSIHHOTO TOKAa), WCIONb3ysS 3HAaHUA O CBOMCTBAX
(u3nyecKux SABJICHUN U HEOOXOAUMBbIE PU3NUECKHE 3aKOHOMEPHOCTH;

. pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIBHBIE
npuOOpEl MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM (PKUJIKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOPaHus, 3JIEKTPOCKOTI,
peocTaT), COCTaBIATb CXEMbl JJIEKTPUYECKUX ILeNed C MOocIeA0BaTEeIbHBIM U
napajuleJbHbIM COECIUHEHHEM 3JIEMEHTOB, pa3juuas YCJIOBHbIE O0O3HAuYEHUs
AJIIEMEHTOB 3JIEKTPUUYECKUX LIETNEH;

. MPUBOAUTH MPUMEPHI (HAXOAUTH UH(GOPMALIMIO O IPUMEPAX ) TPAKTUYECKOTO
UCIIOJb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH MpHU OOpallleHUd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUsl 3J0pOBbS U COONIOACHUS HOPM DSKOJIOTMUECKOTO TMOBEIEHUS B
OKPYIKaroIIEH CpeE;

. OCYIIECTBIISATh MOUCK HH(POpMAIH (PU3HUECKOro cofiepxkanus B MIHTepHeTe,
Ha OCHOBE UMEIOIINXCS 3HAHUU U MMyTEM CPaBHEHUS JOMOJHUTENbHBIX HICTOUHUKOB
BBIACNIATh MH(GOPMALIMIO, KOTOpasl SBJIAETCS NPOTUBOPEUYMBOM HIIM MOKET OBITh
HEJIOCTOBEPHOM;

. WCIIOJIb30BaTh MPH BBINOJHEHUU YUYEOHBIX 33JaHUN HAyYHO-TIOMYJIAPHYIO
JIUTEpaTypy (PU3NYECKOTO COAEpIKaHMsI, CIIPAaBOYHBIE MaTEpHUaJIbl, PECYPChl CETH
WnTtepHer, Bianerh npuéMaMHd KOHCIEKTHPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
uH(opMaIKM U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

. co37aBaTh COOCTBEHHbIE NUCHMEHHBIE U KpAaTKUE YCTHBIE COOOIIEHUS,
000011ast nHpOpMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UUYECKOTO COJEPKaHMUSI, B
TOM  4YHClie MyOJUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  WIH
HCCIIEN0BATENBCKON AEATENBHOCTH, IPU 3TOM I'PAaMOTHO UCIOJIb30BaTh U3yUYEHHBIN
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MOHSITUIHBIN anmnapar Kypca (pU3uKu, CONpOBOKIATh BHICTYIIIICHHE NpPE3eHTAIUeH;
. MPU  BBIOJTHCHUM YYEOHBIX TMPOCKTOB W HCCIEAOBaHWHN (Pu3MIecKnx
MPOIIECCOB  paclpeAcisaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTABJICHHBIMH 3aJadyaMH, CJICAUTHh 3a BBIINOJHEHHEM IUIaHA JIEHCTBUHA H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHHBATh COOCTBEHHBIN BKJIaJ B JACATEIBHOCTD
TPYMIbI, BBICTpauBaTh KOMMYHUKATHBHOE B3aUMOJICUCTBUE, ITPOSIBIISIS TOTOBHOCTh
paspemniath KOHMIUKTHI.

K koHmy oOydenuss B 9 kiacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

. WCIIOJIB30BaTh MOHSITHUS: CUCTEMA OTCUETA, MaTEpUaIbHas TOUKa, TPACKTOPUSI,
OTHOCUTEJBHOCTh  MEXaHMYECKOTO  JIBWKeHus,  jaedopmamust  (ympyras,
IJacTU4YecKasi), TPEHHUE, I[EHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh W
neperpy3Kku, IEeHTP TAKECTH, aOCOIIOTHO TBEPIOE TEJI0, IIEHTP TAKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMUYECKHE KOJeO0aHWsS W BOJHBI, 3BYK, HH(Pa3BYK H
YIABTPa3BYK, AJEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPhl UCIYCKAHUS U TMOIJIOLICHUS, anbda,
0eTa- ¥ raMMa-u3IIydeHHUs, U30TOIIbI, SJepHas SHEPIeTHKA,

. paziuyuath SBJICHUSA (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHMHOE IBIKCHHE, CBOOOJHOE IaJeHHE
TE€J, pABHOMEPHOE JBMKEHHUE IO OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE
JBIDKEHUE, KoJieOaTeIbHOE ABUKEHHE (3aTyXalollie U BEIHYKICHHBIC KOJIeOaHus),
pE30HAHC, BOJHOBOE  JIBUKEHHE, OTpaK€HHE  3BYyKa, MPSIMOJUHEIHOE
pacnpoCcTpaHEHHUE, OTPAXKEHUE M MPEJOMIICHHWE CBETa, IOJHOE BHYTPEHHEE
OTPaXKEHHUE CBETA, PA3JI0KEHHUE OEJIOr0 CBETA B CIIEKTP U CIIOKEHUE CIIEKTPATIbHbIX
IIBETOB, JUCIIEPCUSI CBETA, €CTECTBEHHAasl pPaJIMOAKTUBHOCTb, BO3HUKHOBECHHE
JMHEWYATOro CIEKTpa U3JIyYeHHUs) MO OMUCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPHUPYIOIINX JaHHOE (DHU3UUECKOE SIBJICHHUCE;,

. pacrio3HaBaTh  IPOSBICHHE  HW3YyYCHHBIX  (U3HUYCCKUX  SBJICHHM B
OKpYy’KaroleM Mupe (B TOM 4Hciie (DU3NYSCKUE SBICHUS B MPHUPOJES: TMPHIMBLI U
OTJIUBBI, JABMXKEHUE TutaHeT COJIHEUHOM CHCTEMBI, PEaKTUBHOE JIBXKCHUE JKHUBBIX
OpraHu3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3€MIICTPACEHHUE, CEHCMUYECKUE
BOJIHBI, I[yHAMH, X0, IIBETa TE€J, ONTUYECKHE SBJICHUS B MPUPOJIE, OMOIOTHUECKOE
JEUCTBUE BUIUMOTO, VYIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IyYCHHUI,
€CTECTBEHHBIN PaJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4YH, PaTd0aKTUBHOE
U3JIy4eHUE TPUPOJHBIX MHUHEPAJIOB, ACHCTBUE PAJMOAKTUBHBIX H3JIYYEHUM Ha
OpraHu3M 4YeJOBeKa), MPU ATOM NEPEBOAUTH MPAKTHUYECKYIO 3a7a4y B yueOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3UUECKUX SBICHHM;
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. OMHUCHIBATh U3YyYEHHbIE CBOMCTBA TeN W (DU3UUECKHUE SIBICHUS, WCIOJb3YS
¢usznyeckue BENIWYMHBI (CPENHSsI W MIHOBEHHAas CKOpPOCTh Tejla IIpHU
HEPaBHOMEPHOM JBW)KEHHUH, YCKOPEHUE, NEpEMEIICHUE, yTh, YIIO0Bas CKOPOCTb,
CHWJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSHDKECTH, YCKOPEHUE CBOOOHOTO Ma/IeHus, BEC
Telna, WUMIIYJbC TeNla, UMIYJIbC CHJIBI, MEXaHW4Yeckas paboTa W MOIIHOCTD,
MOTEHIMANbHAS JHEPrus Tejla, MOAHATOrO HaJ TMOBEPXHOCTBIO  3EMIIH,
NOTEHUMAIbHASL SHEPrusi C)KATOM MpPYKWHBI, KUHETUYECKAas JHEPIusi, IOJIHAs
MEXaHUYECKasl FHEPIHsl, IEPUOJ] U YacToTa KOJEeOAHUM, JAJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIIEHUS CPE.bl), IpH
OMHCAaHUU TPABWILHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIB3YEMbIX BEITHYMH,
00O3HAYeHHUA W €IUHUIBI (QU3MUECKUX BEJIWYUH, HAXOAUTH (HOpPMYIIHI,
CBSI3BIBAIOILME TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMH BETUYMHAMU, CTPOUTH
rpadyKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

. XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS U IPOLECCHI,
UCIIONIb3YS 3aKOH COXPAHEHHUS DHEPTUH, 3aKOH BCEMHUPHOIO TIATOTEHUS, MPUHLMII
CYHNEPIIO3ULIMH CUJI, TPUHIUIT OTHOCUTENBHOCTHU | anuies:, 3akoHbl Hpr0TOHA, 3aKOH
COXPAHEHHUSI HMITYJIbCA, 3aKOHBl OTPAKEHUS U TPEJIOMJICHUS CBETa, 3aKOHBI
COXPAHEHHUs 3apsIOBOTO U MAacCOBOTO YHUCEIN MPHU SAEPHBIX peakuusix, IpU 3TOM
JaBaTh CJIOBECHYIO (OPMYJMPOBKY 3aKOHA M 3alUCBIBaTh €r0 MaTeMaTHYECKOe
BBIpaKCHUE;

. OOBSACHATh (PU3NYECKHE MPOLECChl U CBOWCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil MpPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX LIArOB C
Onopoi Ha 2—3 U3yUYEHHBIX CBOWCTBA (DU3UUECKUX SBJICHUN, PU3MUECKUX 3aKOHOB
VI 3aKOHOMEPHOCTEN;

. pemaTh pacu€THbIC 3a7a4u (OMUPAIOIINECcs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI U JOPMYJIBL, CBSI3bIBAIOIINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE
aHaJM3a yCJIOBUA 33/1a4d 3alKChIBATh KPATKOE YCJIOBHUE, BBISIBISATH HEJIOCTAIOIINE
WM U30BITOYHBIE JTAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE MJIs
pelieHusi, MPOBOAUTH PACUETHl U OLIEHMBATh PEATUCTUYHOCTH TOJYYEHHOTO
3HaYeHUs PU3NYECKON BEITMUMHBI;

. pacrno3HaBaThb MNpPOOJIEMbI, KOTOpPbIE MOXHO PELIUTh MpPH MOMOIIH
(uU3NYeCKuX  METOAOB, HCIOJIb3YsS ONHMCAaHME MCCIEJAOBAaHUS, BBIIETATh
MIPOBEPSIEMOE MPEIOJIOKEHNE, OLEHUBATh MPABUIBLHOCTh MOPSAKA NMPOBEACHUS
UCCJIeIOBAHUS, JIeTIaTh BBIBOJABI, HHTEPIPETUPOBATh PE3YJbTAThl HAOMIOAECHUN U
OTIBITOB;

. MIPOBOJIUTH OTBITHI 10 HAOTIOACHUIO (PU3MUECKUX SIBJICHUN WIH (U3UIECKUX
CBOMCTB TeJ (M3ydeHue BTOPOro 3akoHa HpioTOHA, 3aKOHA COXpAaHEHHUs SHEPTuH,
3aBHCHUMOCTh TEpUO/a KOJEOAHUN MPYXKUHHOIO MasATHHKA OT Macchl Ipy3a U
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KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJbIX KOJIeOaHMIA,
NPSIMOJIMHEWHOE PaclpoCTpaHEHUE CBETa, Pa3jioKeHHE OeNoro CBeTa B CIEKTD,
U3y4YEHUE CBOMCTB M300pa)KeHUs! B IUIOCKOM 3€pKajie M CBOMCTB HM300paKEeHUs
npeaMeTa B coOuparolei JInH3e, HaOII0IeHUE CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB
M3JIYUYEHHUSI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 HU30BITOYHOrO Habopa
000pyI0BaHUS, OTUCHIBATH XOT OIBITA ¥ €T0 PE3YJIbTaThl, (JOPMYITHPOBATH BHIBOIHI,
. MIPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHUIO TPSIMBIX W3MEPECHHM, OMpPEaesss
CpellHee 3HaueHue M3MepseMOl BeIMUYMHBI ((POKYCHOE pacCTOsTHUE COOMparoIiei
JIUH3B1), 000CHOBBIBATH BHIOOP Croco0a nu3MepeHus (M3MEPUTEITHLHOTO IprOopa);

. MPOBOJIUTh  MCCIICOBAaHUE 3aBUCUMOCTEH  (M3MYECKUX BEIMYHH C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHHM (3aBUCMMOCTh TYTH OT BPEMEHU IMpHU
PAaBHOYCKOPEHHOM JIBIDKEHHHM 0€3 HadyaJlbHOM CKOPOCTH, Iepuoaa KosieOaHui
MaTeMaTHYeCKOT0 MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJjla OTPAKEHHUS CBETA
OT yria TaAcHUS W yIJIa TPEJIOMJICHUS OT yrIja TNaJAcHHs): IUIAHUPOBATh
HCCIIEIOBAaHNE, CAaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh Pe3yJbTaThI
MOJIyYeHHON 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BHUJE TAOJIUI] U TpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS;

. MIPOBOJINTH KOCBEHHBIE N3MEPECHHS (PU3NUECKUX BEIMUNH (CPEIHSISA CKOPOCTh
U YCKOPCHHE Tela MPU PAaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO
najieHus, )KECTKOCTh MPYKUHBI, KOADOUIIMEHT TPEHUS CKOJIbKEHHU S, MEXaHUUECKas
paboTa M MOIIHOCTb, YacTOTa W TNEPHOJ KOJeOaHUH MaTEeMaTUYECKOro U
MPY>KUHHOTO MasiTHUKOB, ONITUYECKAst CUjIa COOUPAIONICH JIMH3BI, PaInOaKTUBHBIN
GoH): TUTAaHMPOBATH HM3MEPEHHS, COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATH U3MEPEHUSI, CIEAYS MTPEAIOKCHHOW HHCTPYKITUH, BRIYUCIISATH 3HAUCHNE
BEIMYMHBl M aAHAJIM3UPOBATh IMOJYYEHHBIE PE3yJbTaThl C YUYETOM 3aJlaHHOMN
IIOIPELTHOCTHA U3MEPEHUN;

. coOJI0/1aTh MpaBHia TEXHUKU 0€30MacCHOCTH NP padoTe ¢ J1abopaToOpHBIM
000opyI0BaHUEM;
. pa3nnyaTh OCHOBHBIE TMPHU3HAKH M3YyUYEHHBIX (PU3UYECKUX MOJEIECH:

MarepualibHasi TOuka, a0COJTIOTHO TBEPJIOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIyY,
TOHKAs JIMH34a, IUIAHETApHAS MOJICJIb aTOMa, HYKJIOHHAsA MOJEb ATOMHOTO SIApPa;

. XapaKTEPU30BaTh MPUHITUIIBI ICUCTBUS U3YUECHHBIX PUOOPOB U TEXHUICCKUX
YCTPOMCTB C OMOpPON Ha WX omnucaHus (B TOM YHCIIE: CIUIOMETP, TATYUKU
MOJIOKEHHUSI, PACCTOSIHUS W YCKOPEHMS, PaKEeTa, 3XO0JIOT, OYKH, MEPUCKOTI,
doToanmapaT, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Buiibcona), ucmonb3yst 3HaHUS O CBOMCTBAaX (PM3MYECKUX SBJICHUM U HEOOXOUMBIC
(bu3uIecCKre 3aKOHOMEPHOCTH,
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. UCIIOJIb30BaTh CXEMbl MU CXEMAaTHUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB IpU
pelIeHnr Y4eOHO-NPAKTUYECKUX 3a]ad, ONTHUYECKHE CXEMbl JUIsl MOCTPOCHHUS
N300pakeHHUH B IJIOCKOM 3€pKajle U coOuparoIien JuH3e;

. MPUBOANUTH NPUMEPHI (HAXOAUTh UH(POPMALIMIO O IPUMEPAX ) IPAKTUUECKOTO
MCIOJIb30BaHUsl (PU3MUECKUX 3HAHWN B TMOBCETHEBHOW >XKM3HM IS 0OECIIeYeHHS
Oe3omacHOCTH IpHU OOpallleHuu ¢ MpuOopaMy M TEXHUUYECKHMHU YCTPOWCTBaMH,
COXPAHEHHUSI 370pPOBbsi U COOJIIOJICHUS HOPM DKOJIOTUYECKOTO IOBEACHUSA B
OKPYXaroUIen Cpee;

. OCYIIECTBIISATH MOUCK HHPOpMAINH (HU3HUECKOTo cofepxanus B IHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHUPYSI TTOUCKOBBIIN 3aMpoc, HAXOIUTh IyTH ONpPEAeICHUS
JIOCTOBEPHOCTH MOJYYEHHONH HH(POPMALMK HA OCHOBE HMMEIOLIMXCS 3HAHUWA U
JOTIOJTHUTENBHBIX UICTOYHUKOB;

. UCIIOJb30BaTh NPU BBINOJHEHUH YYEOHBIX 3a/laHuil HayYHO-TIOMYJISIPHYIO
JTUTEPATYpPy (PU3NYECKOTO COAEpPKaHUS, CIPABOYHBIE MATEpPUANIbl, PECYPCHI CETH
WNurepHeT, Biaaerb NpUEMaMH KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
MH(POpPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOLIEHUS HA OCHOBE
MH(}OpMaAMU U3 HECKOJBKUX MCTOYHUKOB (PU3HUECKOTO COAEPKAHUs, MyOIUIHO
MPEACTABISATH PE3YIAbTAThl IPOESKTHOM WIIM UCCIEN0BATENbCKON ACSITENbHOCTH, IPU
3TOM TPaMOTHO HCIIOJIb30BaTh M3YYEHHBIM IOHATUWHBINA anmapar H3y4aeMoro
pasnena (U3MKK U CONPOBOXKJATh BBICTYIUIEHME TMpEe3eHTalued ¢ ydé€rom
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHMUE
7 KIIACC

Koan4gecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
AyIUTOpPHO CaMoCTOATEIHHO
n/n NMPOrpamMMbl Bceero o0pa3oBaTejibHbIE
pecypchl
Pa3znen 1. ®u3uka u €€ posib B NO3HAHUU Bbu6mmoreka LIOK
OKPY:KaolIero Mupa 6 2 4 https://m.edso0.ru/7f416194
Pa3znen 2. llepBonayaibHbIe CBeJICHHS 0 CTPOEHHH | 5 1 4 bubanoreka LIOK
BelecTBa https://m.edsoo0.ru/7f416194
Paznesn 3. [BH:KeHHe H B3aHMO/IeliCTBHE Tell 21 6 15 bubmoreka IIOK
https://m.edsoo.ru/7f416194
Pasnen 4. /laBjieHue TBEPABIX TeJl, :KUAKOCTEN U 21 4 16 bubmoreka LIOK
ra3soB https://m.edso0.ru/7f416194
Pa3zneun 5. Pa6ora 1 MoIHOCTB. DHeprus 12 4 8 bubnnorexa LIOK
https://m.edsoo.ru/7f416194
Pe3epBHOE Bpemsi 3 3 bubnuoreka [IOK
https://m.edso0.ru/7f416194
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8 KJIACC

KounyecTBo yacoB JIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne n/m P AyIUTOpPHO CaMOCTOATENLHO (mucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
pecypchl
Paznen 1. TensioBble siBieHHsI
6 bubnuorexa [IOK
11 i 7 1
CTpOCHHE 1 CBOHCTBA BeICCTBA https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
12 T 21 7 14
CTIOBBIC HPOLICCCRt https://m.edsoo.ru/7f4181ce
Wroro mo paznery 28
Pa3nen 2. DjiekTpuyecKkne U MATHUTHDIE SIBJIEHUSA
21 DneKkTpruyeckue 3apsibl. 3apsyKEHHbIE Tea 7 1 6 bubnuorexa [JOK
' 1 MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.2 I1 i i 20 6 14
OCTOAHBIN SCKTPHHACCKIH TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2. M 6 1 5
3 ATHHTHBIC ABICHHA https://m.edsoo.ru/7f4181ce
1 3 Bu6morexa IJOK
2.4 4
DCKTPOMArHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Hroro mo paznery 37
PesepBHOE Bpemst 3 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 17 51
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3iesioB 4 TeM uudpoBbIie
Ne n/m P Konrtpoasubie | IIpakTHuyeckue (uchp )
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pasznea 1. Mexannuyeckue sABJICHUSA
MexaHH4eCKOe IBUKEHHE U CIIOCOOBI €T0 bubmuorexa [JOK
11 10 5) 5
OnUCcaHus https://m.edsoo.ru/7f41a4a6
10 bubmnoreka LIOK
12 B i 20 10
SanMoAeHcTBIe el https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
13 3 10 5 5
AKOHEI CoXparem https://m.edsoo.ru/7f41a4a6
Wroro mo paznery 40
Pa3znen 2. MexaHuveckne KoJie0aHUS M BOJTHbBI
2
2.1 MexaHndeckue KoeOaHus 7 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 2 6
CRAMIHECKIS BOITHHL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DjieKTpOMarHuTHOE MOJ€e M JIEKTPOMATHUTHbIE BOJIHBI
31 DIEeKTpOMarHuTHOE MOJIe U 6 1 5 bubnmnorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznen 4. CBeToBbBI€ SIBJIEHHS
41 3aKOHbBI paCIIPOCTPaHEHUS CBETa 6 1 ) bubnnorexa HOK
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https://m.edsoo.ru/7f41a4a6

1 Bubnuorexa [IOK
4.2
JIuH3bI ¥ ONITUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
1 Bubnuorexa [IOK
4. P
3 a30EHNE OEN10r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3jnen 5. KBanTOBBIE SIBJIEHUS
1 Bu6imoreka 1IOK
51 4! 4
CITyCKaHHE U TOTJIOIICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
1 Bubmuorexa LIOK
52 C 6
TPOCHHE GTOMHOTO Hi1pa https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
53 s 7 2
AACPHEIC peariuti https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. [ToBTOpUTE/IHLHO-0000AI0OIIMIT MOAYJIb
6.1 [ToBTOpeHue 1 0000IIEHIE COAECPIKAHUS 6 1 5 bubmmoreka [IOK
' Kypca ¢u3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 33 66
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YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 7 xknacce/ [epoimkun U.M., UBanoB A.W., AkiiioHepHoe 00111eCTBO
«M3naTenbcTBO «IIpocBelieHney

» dusuka, 8 xnace/ [lepeimkun .M., UBanoB A.U., AkimoHepHOE 00111eCTBO
«M3marenscTBO «IIpocBeenue»

» dusuka, 9 kinacce/ [eppimkua .M., I'ytauk E.M., UBanoB A.W., [TetpoBa
M.A., AkimonepHoe odmectBo «M3aaTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://resh.edu.ru/for-teacher

https://lesson.edu.ru/03/07
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