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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yu€tom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢bu3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (usmke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00I1IETO 00pa30BaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarOINXCS.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOCO0A MOIY4YEeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJIICHUS;

* OIICHMBATH U TIOHUMATh OCOOCHHOCTH HAYyYHOTO UCCIICIOBAHMS,

e UHTEPIIPETUPOBATH JaHHBIE U HCIIOIH30BaTh HAYUHBIE 10KA3aTEIbCTBA
JUIS TIOJTyY€HHUS BBIBOJIOB.

[lemn wusyuenus ¢GU3UMKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poToKos oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyyenus pusmkm:

e IPUOOpPETEHHE UHTEpPEca U CTPEMIICHHsS OOYyYalolUXCcs K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e Pa3BUTHUE TIPEJICTABICHUN O HAYYHOM METOJE MO3HAHUSI M (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHUs] OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e popMUpOBaHUE TIPEACTABICHUA O POJM (PU3UKU TSI Pa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

epa3BUTUE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymieit
npodecCHOHANILHON JEeSTEIBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JTanbHEHIIIeMy 00YYEHUIO B 9TOM HaIPABJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e MPUOOpETEHWE 3HAHUM O  JUCKPETHOM  CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e IPUOOPETEHUE YMEHHI OMHUCHIBATH U OOBSICHATH (DU3UYECKHUE SIBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUI;

¢OCBOGHHE METOJOB pEUIEHUS TMPOCTEUIINX Ppacu€THBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMCHHUI HAOJIOAaTh MPUPOHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
nabopaTopHble paOOThI M OKCHEPUMEHTAIBHBIC HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaLMEH (U3HUUECKOro COAEpKaHU,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

¢ 3HAKOMCTBO CcO cepamu npodecCHoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PadOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyJaroIMXxcsl, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMblXx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COAEPKAHUE OBYUYEHUSA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

@®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue Quanueckux BeluyuH. Duznyeckue
npubopsl. [lorpemHocTs u3mMepeHuit. MexxayHapoHasi CUCTEMA €IMHHII.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAy4HBI METOJ TO3HaHMs: HAOJIOACHUE, MMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MTOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIJIOBbIe, JJEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUS.
2. Dusuyeckue MpUOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne UEHbI I€IEHUS HIKaJIbl U3MEPUTEILHOTO TpUOOpa.
2. M3mepenue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3MepeHue Temmeparypbl NP MOMOIIM MKUJIKOCTHOIO TEPMOMETpa U
JlaTYUKA TEMIIEPaTypHI.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJIBHOCTH MOJIETA
IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OOoJIbIle, YeM OO0JbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBr>kenne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzammopaeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBs3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHnue OpOoyHOBCKOTO JABMKECHHUS.

2. HabGmonenue nuddyzum.

3. HabGmonenue ~ sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOJOM pSAOB (C  HCIOJIb30BAHHEM

dboTorpaduii).
2. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOIO PACIIMPEHHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JABM>KEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Cuna ynpyroctd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHre B IpUPOIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHme MexaHHMUECKOTO JIBIKCHUS TENa.
2. N3mepenue CKOpOoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaGmronenue sBieHUs HHEPLIUH.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUM TET.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

2. OmpeneneHre CpeaHEW CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAKJIOHHOM TUIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO Tea.



4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarium)
HPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa Teja U XapaKkTepa CONPUKACAIOLINXCS IIOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMM, KUIAKOCTAMH M rasamu. 3akoH Ilackaia. IImeBmaTmyeckune
MAalIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnueckuit
napajokc. Coobmaromuecs cocynbl. ['unpaBinueckue MEXaHU3MBbl.

AtMocdepa 3emnn u atmMocepHoe naBieHue. [IpuunHbBI CyliecTBOBaHUS
BO3aAymHONM o0onouku 3emud. OnbiT Toppuyemnu. M3mepeHue atmocdepHOro
JaBJIE€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATypHI.

[lepenada naBaeHUs KUAKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

o Uk w NP

3aBUCHMOCTDb BBITAIKHUBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJIa U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIIOBHME IUIABaHUS TEJN: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS IJIOTHOCTEH Tella M JKUIKOCTH.

N

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTpy>KEHHOH B
KUJKOCTh YaCTH TeJA.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOLICH CHUJIBI,
JEHCTBYIOIE Ha TEJI0 B JKUIKOCTH, OT 00bEMa NOrpyXKEHHOH B
YKAJKOCTb YAaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa MWIM KOHCTPYMPOBAaHUE JIOAKM U
OIpEICIIEHUE €€ TPY30NOABEMHOCTH.



Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. l[lpumeHeHMe IpaBuiIa paBHOBECHsI pbluyara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckass sHeprusa. KuHeTnueckas U TMOTEHIMAIbHAs JHEPIHs.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHNU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHS pblyara.
3. H3zmepenue KII/l HaK1IOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON DHEPTUH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYISPHO--KUHETUYECKOW TEOPHH.
CmaunBaHue U KallWUISIPHBIE sIBJICHUS. TemIoBOe paclIupeHue U CKaThe.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTtpenHsissi sHeprusi. CnocoObl W3MEHEHUs] BHYTPEHHEW DHEpIruu:
Terionepeaaya u COBEpIIIECHUE paboThI. Buapl TerIonepeaumn:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE.

KomnuecTBo TeruioThl. YaenabHas TEIIOEMKOCTh BeEIecTBa. TermiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBiaenue w
OTBEpACBAHUE KPUCTAUIMUECKUX BEIIECTB. YJeibHas TeIJIoTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenwe. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTro
JIaBJICHHUSL.

BnaxxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS.



[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L ® N o

HaoGmronenne 6poyHOBCKOTO ABHIKECHHUS.

Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
HaOmroieHue TenioBoro pacuimpeHus Ted.

N3meHeHne naBieHUs ra3a MpyU U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxyakIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCIIHUMH CHUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Mopenn TemIOBBIX ABUTaTEIICH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHUS BO3JayXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

[IpoBepka rUmoOTEe3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayu U padboThl BHEUTHUX CHJI.

HccnenoBanue sBJEHUSI TEIUIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeabHOW TEIUIOTHI TJIaBJIEHUS JIbJIA.



Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuueckux 3apsioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoiist. IlpuHnmm
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBiieHHE NPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. [locnemoBarenbHoe W mapauieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DnexkTpudecKre 1enu U MOTPEOUTENH IISKTPUIECKor sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €ro 3Ha4€HUE ISl KU3HU Ha 3eMlie.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHHUKE. J[€MCTBUE MATHUTHOIO MOJISI HA POBOJHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBieHne dMeKTpoMarHuTHON uHAyKuu. [Ipasuio Jlenna.

DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIHUHU.
DIIEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOUYHHUKAX YHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DnekTpocTaTHyecKasi MHIYKIMS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPAI0B.

[IpoBOAHUKY U TUDIIEKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO ITOJIS.

M cTOYHMKYM OCTOSITHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B JKUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi pa3psin.

N3mepeHue cuiibl TOKa aMIepPMETPOM.

N3mepeHue 3IeKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrtar u Mara3uH conmpoTHBIICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICICHUS MOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JleiicTBHE MarHUTHOTO IOJIA Ha TPOBOJHUK C TOKOM.
DIIEKTPOJIBUTATENh NOCTOSHHOTO TOKA.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHS.

DIIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u ok~ w

10.
11.

12.

13.

OneiThl MO HAONIONCHUIO DJCKTPU3ANMM TeA HWHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIUDJICKTPUKH.

COopka u mpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHUE CUJIbI TOKA.

N3mepeHne U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COMPOTUBRJICHUS PE3UCTOPA U HAMIPSDKEHUS HA PE3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU IONEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM MpU TMOCIEA0BATEIHHOM
COCIMHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBWiia [Jis CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIIEIAEMON Ha
pes3ucrope.

HccnenoBanrie 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/] nHarpeBarens.



14. MccnmenoBaHre MarHUTHOTO B3aUMOJCHCTBUS OCTOSTHHBIX MArHUTOB.

15. I3ydyeHne MarHuTHOTO TIOJs MOCTOSIHHBIX ~MAarHUTOB MOpPU  HUX
00BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM KW MarHuTa OT CHWJIbI TOKa W HaIlpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydyeHue AeiCTBUS MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnbITBI IO HCCHEAOBAHUIO SIBJIEHUSI AJIECKTPOMArHUTHOM WMHAYKIWU:
WCCIICIOBAHUE W3MEHECHHM 3HAYEHWS W HAIPABJICHUS HWHIYKIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsimosiMHENHOE ABWKEHUE. CpelHsasl 1 MIHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiHelHoe nBukeHue. (CBoOogHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalueHus.
JIunelHas u yriioBasi CKOpocTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHust: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOHOIO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMJIn. [loTeHIManbHast SHEeprus ckaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPI'UH.



Hemoncmpauuu.

1.
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9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyTeW W TPACKTOPUM ABMKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

Habmroienue 1BU»KeHUs Tea 0 OKPYKHOCTH.

Habmroienue MexaHu4ecKuX sIBJICHU, MPOUCXOJAIIMNX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBHUCHUMOCTb YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CUJIBL.

Habmroienue paBeHcTBa CHII IIPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysabca py B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBIKCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIUE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUSI.

Omnpenenenne KECTKOCTH TPYKUHBI.



9. OmpeneneHue pabOTHI CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHWM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenennie 4acTOTHl U IEPHO/Ia KOJIEOaHH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIepHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT MacchI Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHO/ia KOJIeOAHHI Tpy3a, MOJABEHICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb Mepuoja  KojeOaHuii
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUSI.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANeKTpOMarHuTHhIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. VICronp30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToanmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cucteMa. bIM30pyKoCTh H
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ ny4der B paCCEUBAIONIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JINH3.
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[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Yrjla OTpPaK€HHUsI CBETOBOrO Jyda OT yria
MaJICHUS.



2. M3ydeHue xapakTepUCTUK M300paXEHUS MPEIMETa B IIJIOCKOM 3€pKaJe.

3. HccrnenoBanne 3aBUCHUMOCTH yTJIA MPEJIIOMIICHUSI CBETOBOTO JIyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonmyueHue M300paKeHU C MOMOIIbIO COOUPAIOIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI coOMparouieit
JINH3BI.

6. ONBITHI 10 Pa3I0KEHUIO OEJIOro CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB IMPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHnTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdopna u mutanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepuon nomaypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenusd siaep. Ucrounuku 3Heprun CosHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPaguMOAKTUBHBIX W3JIYYEHUW HA JKUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroaeHue CIIONIHBIX U JUHEHYATHIX CTICKTPOB U3JIyUCHUS.

2. HccnenoBaHue TPEeKOB: M3MEPEHHE SHEPIMU YaCTHUIIBI 10 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTETHEHO--0000IIAIONINI MOTYJIh TTPEHA3HAYEH JJIsI CUCTEMATH3alUH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWA U OMbITa  JIESTEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHUH BCETO Kypca (PM3HKH, a TAKXKE I TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaEeTCs JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! IPAMOTHOCTb: OCBOCHUE HAy4HBIX METOJOB MCCIIEIOBAHUSA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a CcuéT TOro, 4To OOy4aroluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraercs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHWIl pacno3HaBaTb M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKaIOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIE I POBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILCHUS U COXPAHEHHs BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢GU3UKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX

pPE3YIbTATOB.

B pesynbraTe uzydyeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIOMIME TUIYHOCTHBIC PE3yIbTaThl B

YacTH:

e 1) mMaTpMoTH4E€CKOro BOCIMTAHUA:

e — MPOSIBJICHUE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON
(duznyecKoil HayKu;

e — IICHHOCTHOE OTHOIIICHHE K JOCTHKEHUSIM POCCHICKUX YUEHBIX --(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M J1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — FOTOBHOCTH K aKTHBHOMY YYaCTHUIO B OOCYXXJIEHUU OOIIECTBEHHO 3HAUYMMBIX
M OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYCCKUM TMPUMEHEHHEM
JTOCTHXKEHUM (PU3MKH;

e — OCO3HAHHE BAKHOCTH MOPATBHO--3TUYECKHX MPHUHITUIIOB B JCATEIHHOCTU
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:



— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3NUECKOW HAyKu: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHME LEHHOCTH (PU3MYECKOW HAayKh KakK MOIIHOTO HHCTPYMEHTA
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAy4HOH II0003HATENBFHOCTH, MHTEpEca K HCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI W  3MOLHMOHAJIBHOIO
0/1aromnoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWII OE€30IaCHOTO IOBEJIECHUA Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSAX;

— c(opMuUpOBaHHOCTh HaBbIKA peQIIEKCUU, NPU3HAHUE CBOErOo IpaBa Ha
OIIMOKY M TAKOI'0 e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHO€ y4YacTHE B PEIICHHHM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOM HAIpaBlI€HHOCTH, TPEOYIOIMX B TOM YHCIE U (PUINYECKUX
3HAHUI;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NpodecChid, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpHEHTalUs Ha NpUMEHeHHe (U3NYECKUX 3HAHMW JJIs pelieHHs 3a1ad B
o0JacTl OKpy’Karolled cpelbl, MJIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOYKHBIX IMOCIIEICTBUN [T OKPYKAIOLIEH CPEbI;

— OCO3HaHME TI00ANBHOTO XapakTepa AKOJIOTHYECKUX MpoOJeM U IMyTed ux
pelIeHus;

8) aganTanum Kk M3MEHSAIOMIUMCH YCJOBHUAM COLMAJIBLHON W NMPHUPOIHOM
cpeabl:

— TOTPeOHOCTh BO B3aUMOJEWCTBUM IMPHU BBIIOJIHEHUU HCCIECIOBAHUNA U
OPOEKTOB (DM3MYECKON HANpPaBICHHOCTHU, OTKPBITOCTh OIBITY W 3HAHHUSIM
IPYTUX;

— TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO
NEATEIIbHOCTD;

— OTPeOHOCTH B (OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCIe GOPMYTUPOBATH
UJeH, TOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUSAX;

— 0co3HaHHE NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH
11)76370:97



e — IUIAHUPOBAHHUE CBOETO Pa3BUTHUS B MNPHOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUIM;

e — CTPEMJICHUE aHAJIU3UPOBATH U BBISIBISTH B3aUMOCBSI3H IPUPOIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUMH;

e — OIICHKAa CBOMX JCWCTBHM C Y4YE€TOM BIMSHUS HAa OKPYXKAIOUIYIO CpPELy,
BO3MOXKHBIX TJI00AJIBHBIX MOCIICICTBHIA.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynabTaTte OcCBOE€HHS TporpaMmbl 10 (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: Oyayt chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEILHbBIC YHUBEPCAIbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISITUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble jioruyeckne 1eiicTBUS:

eBBISIBJISITh W XapaKTEPU30BaTh CYIISCTBCHHBIC MPU3HAKA OOBEKTOB
(s1BICHUIN);

e YCTAHABIIMBATh CYIIECTBCHHBIA MPU3HAK KIaCCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

¢ BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpPHBAEMBIX (haKTax,
JAHHBIX U HAOJTFOICHHSIX, OTHOCSIINUXCS K (PHU3NIECKUM SIBICHHSIM;

e BBISIBJISITh TIPUYUHHO--CJICJICTBEHHBIE CBA3U TMPU HU3YYCHUH (DUINIECKUX
SIBJICHUM U TIPOIIECCOB, JEJaTh BBIBOJIBI C MCTOIB30BAHUEM JICTyKTUBHBIX
W MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh THIIOTE3Bl O B3aUMOCBS3SX
(bU3UYECKUX BEJIMYNH;

e CAMOCTOSITEIFHO BBIOMPATH CIOCOO pelIeHus] Y4eOHOM (PU3NUecKOor 3am1auu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB pEIICHHs, BBIOOp HamOolee
MOXOJISIIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

¢ ICTIOJIb30BATh BOMPOCHI KaK UCCIICIOBATCILCKUI HHCTPYMEHT MTO3HAHUS;

e MPOBOJINTH 10 CAMOCTOSATEILHO COCTABJIEHHOMY IIIAHY OIBIT, HECIOKHBIN
bU3MYEeCKUil IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHNE (PU3UUECKOTO
SIBIICHUS;

¢ OIICHMBAaTh HAa TPUMEHUMOCTh H  JIOCTOBEPHOCTh  HH(OPMAIHUIO,
MOJTyYEHHYIO B X0JI€ UCCIICIOBAHMS MU SKCIIEPUMEHTA;

e CAMOCTOSITETFHO (hOPMYIHPOBATH OOOOIIEHUSI U BBIBOJBLI 10 pe3yjbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;



 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUUECKUX
MPOILIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUSI 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

o IPUMEHSTHh PA3JMYHBIE METOJ/bl, HHCTPYMEHTBI U 3alpOoChl MPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

e AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGOPMALIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;

e CAMOCTOSITEJILHO ~ BBIOMpAaTh  ONTUMANBHYIO  (OpMYy  MpeACTaBICHUS
uHbOpMAIllMM W WUIIOCTPUPOBATh peIIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi M MX KOMOWHAITASMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

eB X0/ OOCYXJeHHUs Y4eOHOro Mmarepuana, pe3yjbTaToB JabOPaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX Ta€MON TEMBI U
BBICKA3bIBAaTh WJCU, HAIlCJICHHBIE HA pEUICHUE 33/JaYd U TMOAAEp KaHHe
01arokenaTeaIbHOCTH OOIICHUS;

e COTIOCTABJISITH CBOU CYXICHUS C CY>KJIECHUSMU JAPYTUX YIACTHUKOB JIMAJIOTa,
OoOHapy>KHUBaTh Pa3IMuME U CXOJICTBO MO3UITUH;

e BBIpAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MTMCbMEHHBIX TEKCTaX;

o MyOJMYHO TIPENICTABISTh PE3YIbTAThl BBHIMOJTHEHHOTO (DU3UYECKOTO OIbITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

e IOHUMATh U UCIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATHHOM
paboOThI IPU PEIICHUH KOHKPETHOM (PU3NYECKON TTPOOIEMBI;

o IPUHUMATH IIEJI1 COBMECTHOMN JEATEIBHOCTH, OPTaHN30BbIBAThH ACHCTBHS TI0
e€ JOCTIKEHHUIO: paclpeleNsiTh poJid, OOCYKIaTh TPOIECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e BBITIOJTHATH CBOIO 4YacTh PabOThI, TOCTUTAs] KaYECTBEHHOTO PE3yJIbTaTa IO
CBOCMY HAIPABICHUIO W KOOPAWHHUPYS CBOM JECUCTBUS C JIPYTUMHU
YJICHAMH KOMAaH/IbI;

e OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOIMMN MPOIYKT MO KPUTEPHUSAM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:
e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyalUsX, TPEOYIOMINX JJIs
penieHus: GU3NYEeCKUX 3HAaHUM;



e ODMEHTHPOBATBCA B  PA3JIMYHBIX  IOJAXONAX  IPUHATHS  PELICHUU
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpynIoin);

¢ CAMOCTOATEIBHO COCTABJIATh AJTOPUTM PELIECHUS (PU3NYECKON 3aJaud WU
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEJIaracMbI€ BApUAHTHI PELLICHUM;

e ICJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

e 1aBaTh A/ICKBATHYIO OLICHKY CUTYallUH U IIPEAJIaraTh IUIaH €€ N3MEHEHUS;

¢ O0BSCHATh  NPUYMHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTUBBI B JEATEIBbHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
($uU3NYECKOTO HUCCIECOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

e CTaBUTH Ce0s1 HA MECTO APYTOro 4YeJIOBEKA B XOJ€ CIOpa WM AUCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;

e IPU3HABATh CBOE MPaBO HA OLIMOKY MPH pelieHNH GU3NYECKUX 3a7a4 U B
YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHI1y 00yueHust B 7 kJjiacce npeIMETHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e ICTION30BATh TMOHATHS: (PU3NUYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
OKCIIEPUMEHT, MOJIENb, THIIOTE3a, SAUHHUIBI (PU3UYCCKUX BEITUYHH, aTOM,
MOJIEKyJla, arperaTHbleé COCTOSIHHS BellecTBa (TBEpPIOE, JKHUJIKOE,
razoo0pa3Hoe), MeXaHU4eCKoe JIBIKeHUe (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOMIAS CHIIA, JePopMaIius
(ympyrasi, TuiacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

e pa3nuyaTh siBIeHUA (Auddy3usi, TEIIOBOE JBWKCHHE YacTHUIl BEIECTRBA,
paBHOMEpPHOE  JBMKCHUE, HEPAaBHOMEPHOE JBWIKCHHUE, HWHEPIHA,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO
BpaleHus, Tmepenada JaBICHUS TBEPABIMUA TeEJIaMH, >XHUIKOCTAMH H
razamm, arMochepHOe [aBlieHWe, IUTABAaHWE TeJ, MPEBpaIICHUSI
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

e PACIlO3HABATh  MPOSBJICHHE  MW3YYCHHBIX  (DU3WYECKUX  SBIICHUA B
OKPYXaIoleM MHpEe, B TOM uuclie (U3UYECKUE SBIICHUS B TMPUPOJIE:



MpPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMUBOM M HEXUBOU
MPUPOAE, NECUCTBUE CWIbI TPEHHS B MPHUPOJIE U TEXHUKE, BIHMSHHUE
aTMoc(epHOro JaBJICHHs Ha JKUBOW OpraHM3M, MJIaBaHUE PHIO, phluard B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]ja4y B YUEOHYIO,
BBIICNISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;

* ONTUCHIBATh HM3YYCHHBIC CBOMCTBA Tl W (DU3MUECKHE SIBICHUS, UCIOIB3YS
¢usznyeckue BeTMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEM,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYEeCKas paboTa, MOUTHOCTb, IJICYO CHJIBI,
MOMEHT CHJIbl, KO3(Q(UIMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYEeCKash W MOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakToBaTh  (U3MYECKUH  CMBICI  HUCIHOJIB3YEMbIX  BEJIMYMH, HX
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIMYHHAMM,
CTPOUTH I'papyiKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBIEHUS U MPOLECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CJIOKEHUS CWI (BAOJb OJHOM MpsiMoii), 3aKoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruv, NpPU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aMUChIBATh €70 MATEMATUYECKOE BHIPAKEHUE;

¢ 00BSICHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallMii NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh MIPUYHUHHO--CJICJCTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHHE M3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3ydYeHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4 B 1—2 MeHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatOlIMEe (U3MUECKUE BEJIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS
3a/layd  3alHChbIBATh KPaTKOE YCIOBUE, TMOJACTABIATh (PU3MUECKHE
BEJIMUMHBI B (DOPMyJIbI M MPOBOAUTH PaCuUéThl, HaXOAUTh CIPABOYHBIC
JaHHBIC, HEOOXOUMBIE JJI PEIICHUs 3a/1a4, OICHUBATh PEATHUCTHYHOCTh
NOJy4eHHOM (PU3NUECKON BEJIUYMHBI,

e pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPU [OMOIIH
(bu3MYEeCKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBI pEe3yJabTaT, HAaXOJWUTh OIMMOKM B XOJE OIbITa, JENaTh
BBIBO/JIBI I10 €T0 pe3yJIbTaTaM;



¢ IPOBOJUTH OTBITHI 110 HAOIIOEHUIO (PU3NUECKHUX SABICHUN WIH (PU3NIECKUX
CBOMCTB Tel: (OPMYIHPOBATH MPOBEPSIEMBIC MPEATIOI0KECHHS, COOUPATH
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYyIOBaHUS, 3allMChIBATh X0/ OMBITA U
(bopMyIMpOBATH BHIBOIBI,

e BBITIOJIHSATH MIPSIMbIE U3MEPEHHS PacCTOSHUS, BPEMEHHU, MAcChl Tela, 00bEMa,
CIJIbI U TEMIIEpPAaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U MH(PPOBBIX
npuOOPOB, 3aNUCHIBATh TIOKA3aHWs MPUOOPOB C YyUYETOM 3aqaHHOUN
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

e IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (hM3MUECKOW BETUYMHBI OT
JPYroMl C HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH
PaBHOMEpPHO JBIDKYIIETOCS Tella OT BPEMEHH JBIDKCHHUS TeJa, CHUIIBI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT ILJIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YOPYrOCTU OT Y/UIMHEHUS MPY>KUHBI, BBITAIKUBAIONICH CUJIIBI OT 00BEMaA
NOTPYXEHHON YacTH Tella M OT TUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
TUTAaBaHMsSI TEJ, YCIOBHMI pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (DUKCUPOBATh
pe3yNbTaThl MOJTYYCHHOW 3aBUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJIEC
NPEIJIOKEHHBIX TaOMuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS;

* IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEIMYMH (IJIOTHOCTH
BELIECTBA JKUAKOCTU W TBEPJAOrO Tela, CUila TPEHHUS CKOJBXKEHMS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByOmas  Ha
NOTPYKEHHOE B KHUAKOCTh TeOo, KOd(D(PHUIMEHT MONe3HOro AeWCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys TMPEIJIOKEHHON WHCTPYKIIMU: TIPH
BBITIOJIHCHUH HW3MEPEHHM COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUUCIISATH 3HAUCHNE NICKOMOW BEJIMUMHBI,

e COONIOAATH MpaBUja TEXHUKU OE30MacCHOCTU MpU paboTe ¢ JabopaTOPHBIM
00opy10BaHUEM;

e YKa3bIBaTh TPUHIIUIBI JCHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIIIHUECS COCYAbl, OapoMerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;

e XapaKTEepPU30BaTh  MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MOpuUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM Ha HX oOmucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS



O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAMMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh UH(OPMALIMIO O TPUMEPaX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKU3HU IS
obecricueHuss 0€30MacHOCTH MpH  oOOpallleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

¢ OCYLIECTBIISAITH  OTOOp HMCTOYHMKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUW M TYyTEM CpPaBHEHUSA PA3JIUYHBIX HCTOYHUKOB  BBIJIEIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

* ICII0JIB30BAaTh MPHU BHINOJHEHUHM Y4YEOHBIX 3aJaHM HAY4YHO--TIOMYJIIPHYIO
JUTEepaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcbl cetu HTepHET, BialeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpAaTKHWE MUCBMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINKN (HU3UIECKOTO COIEPKAHUS, B TOM
yucie MyOJUYHO JeNlaTh KpaTKUE COOOILIEHUs O pe3yjbTaTax NPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MpPU H3TOM TPaAMOTHO MCHOJIb30BATh
U3YUYEHHBIM TOHATUIHBIA anmapar Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUICHUE ITPE3CHTALIUEH;

elIpU BBIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIEAOBAHUN pacHpeneniTh
0O513aHHOCTH B TpPYIINIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJladaMH,
CIIEIUTh 32 BBHINIOJIHEHUEM IUIAHA JEWCTBUI, aJEeKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJaX B  JCSATENBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koH1y o6yuenus B 8 kj1acce nmpeIMeTHbIE pe3ysbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJIb30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HbIe TeNa, HACBHIIEHHBIH W HEHACBHIIIEHHBIM Map, BIIAXXHOCTb
BO3/1yXa, TeMIepaTypa, BHYTPEHHSS JHEpPrusi, TEIIOBOM JBHUraTelb,
AIIEMEHTApPHBIN JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE T0JIe, TPOBOJHUKH
Y TUBJIEKTPUKH, TOCTOSHHBIN AIEKTPUUYECKUI TOK, MATHUTHOE I10JIE;

e pa3vyaTh SBJIEHUA (TEIUIOBOE pPACHIMPEHHE U CXKaTue, TeIulonepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KAWUISPHBIC SIBICHUSA, HCIApEHUE,
KOHJICHCAllMs, IJIaBICHUE, KpUCTAIIU3anus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TErI0npOBOJHOCTD, KOHBEKIINS, U3IyYEHHE),



AIEKTPU3ALMS TEJ, B3aUMOJICCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JIECHCTBUE
MarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAHWID HMX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

epacrmo3HaBaTh TMPOSIBICHUE  M3YYCHHBIX  (U3UYECKUX  SBJICHUH B
OKPYXaIoIeM MHpEe, B TOM Uucle (U3UYCCKHE SBICHUS B TMPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUIBI B mpupojae, uszinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKUE
ABJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojiie 3emun, Jpedd MOJIOCOB, PO MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKH) (PU3MUECKHUX
SIBIICHUI;

e ONKCHIBATh M3YUYCHHBIE CBOMCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIIOIB3YS
¢dbu3nyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJElIbHAsg TEIUIOEMKOCTh BELIECTBA, YJIEJbHAs TEIUIOTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHUs, yJeldbHas TeruioTa
CrOpaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAIlIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTH BO3/YyXa, JJICKTPUUECKHUMN 3apsif,
CUJIa TOKA, JJICKTPUUYECKOE HAaIPsSHKEHUE, CONPOTHUBIIEHHUE IPOBOJIHUKA,
yAeIbHOE  CONPOTUBIIEHWE  BelIecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKa), TMpPU  ONHCAHWUU MPABUIBHO TPAKTOBATh
(U3UYECKUIT CMBICIT UCTOJIb3YEMbIX BEIWYUH, O003HAUCHUS U €IUHUIIBI
bU3nYeCKUX BEIWYUH, HAXOIAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTaHHYIO
(GU3MYECKYI0 BEIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYUH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U MPOIECCHI,
MCIMOJIb3Yysl OCHOBHBIE MOJIOKEHUSI MOJEKYJISIPHO--KUHETUYECKOW TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILMI CYNEPHO3UIMUA MOJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma JjIsl yyacTKa 1eH, 3aKOH
JIxoyns—JleHa, 3akOH COXpaHEHHMsS DHEpPrud, TMpPH ITOM JaBaTh
CloBeCHYI0 (OPMYJIMPOBKY 3aKOHA W 3alKMChIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

¢ O0BACHATH (DU3WYECKHE TMPOIECCHl W CBOMCTBA TElI, B TOM YHCJIE W B
KOHTEKCTE CUTYallMl MPAKTUKO-OPUEHTUPOBAHHOTO XaPAKTEPA: BBISBIISTH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTHYECKUX



[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBONCTBA (U3MUYECKUX SIBJICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e pelIaTh PacUETHBIE 3a]1a4 B 2—3 NEHCTBHS, UCIOJIb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBaIONIME (U3MYECKUE BEIUYMHBI: Ha OCHOBE aHalIM3a YCIOBUS
3a7la4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIATh HEAOCTATOK JAHHBIX IS
pelieHusl 3a7a4u, BBIOMPATh 3aKOHBI U (HOPMYIbI, HEOOXOAUMBIE IS €€
peleHns, IMPOBOAUTh PACyETbl M CPAaBHUBATh ITOJYYEHHOE 3HAYEHUE
(bu3MYeCcKOi BEJIMUYMHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIUTh MPU TMOMOIIH
($u3NYECKUX METO/IOB, HCIONb3ys OINHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

¢ IPOBOJUTH OTBITHI 110 HAOJIIOIEHUIO (PU3NUECKUX SBJICHUN WIN PU3NUECKUX
CBOMCTB TeN (KalUJUIAPHBIC SIBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3yXa OT
ero o0bEmMa, TeMiiepaTypbl, CKOPOCTH IPOLECCAa OCTHIBAHUS U HarpeBaHUs
IpU U3JYYEHUU OT I[BETa M3JIydaromieil (MOrjolarnieii) moBepXHOCTH,
CKOPOCTb MCHApPEHUs BOJBI OT TEMIIEPATYPBI XKUIKOCTH W IUIOIIANHA €€
IIOBEPXHOCTH, DJIEKTPU3aLMs TEJI W B3aUMOJCHUCTBUE DIIEKTPUYECKUX
3apsiioB, B3aMMOJEHCTBUE IIOCTOSHHBIX MarHUTOB, BU3yalau3alus
MAarHMATHBIX NOJIEV MOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO ITOJIS Ha
MPOBOJJHUK C  TOKOM,  CBOWCTBA  JJICKTPOMAarHuTa,  CBOWCTBA
AJIEKTPOJIBUraTelNsl TMOCTOSHHOTO TOKa): (OpMYJIMpOBaTh IpPOBEPsiEeMbIe
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHHUS,
OIMKCHIBATH XOJI OBITA U (DOPMYITUPOBATH BHIBOIBI;

e BBITNIOJIHATH MPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpOB U JaTUYMKOB (PU3UUECKUX BEJIMYHMH, CPAaBHUBATH PE3YyJbTaThl
W3MEPEHUI ¢ y4€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTHU OJHOM (PM3MYECKON BEJIUYUHBI OT
IpYyrol C UCHOJIb30BAaHUEM TMPSAMBIX U3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYECHUS U yAEIIBHOIO COIIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHHWsT HAa  NIPOBOJIHHUKE,
UCCIIEOBAHUE IIOCIEAOBATEIBHOTO M MAPAJUIENBHOTO  COEAVMHEHUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJMIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,



 IPOBOJIUTH KOCBEHHBIE U3MEpeHHs (U3MUECKUX BeIW4uH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

e COOJTIO/IATh TMpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

e XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MpUOOpPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JICKTPUUYECKON HHEPTHH, DIECKTPOOCBETHUTEIHHBIC
pUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWMCTBaxX (PM3MUECKUX SIBICHUI U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA H HW3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mocne0BaTebHBIM 1 MapallJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;

e IPUBOJIUTH TPUMEPHI (HAXOIUTH HHGOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM IKU3HU JIA
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpejie;

¢ OCYHIIECTBJIATh ~MOUCK HWHGOpMAIMK  (U3UYECKOTO  COJACPKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOLIMXCA 3HAHUM M IyTéM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHO;

* ICTIOJIB30BAaTh TPW BBITIOJHEHUHN YUYEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IMCHMEHHbIE W KpPATKUE YCTHBIE COOOIIEHUS,
0000mass wHMOPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COAEp)KaHUsi, B TOM UHKCIE MyONUYHO TPEACTABIATH PE3yJIbTaThl
MPOEKTHOM WJIM HCCIIEeIOBATENIbCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO



UCIIONb30BaTh M3YYCHHBIM MOHATUUHBIA ammapatr Kypca (QHU3UKH,
CONIPOBOK/JIaTh BBICTYIUICHUE IPE3CHTALNEMN;

elIPHU BBHINIOJHEHUH Y4YEOHBIX TPOEKTOB M HCCICAOBAHUNA (PUINUECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIM BKIaI B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISSE TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMETHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHUIA:

e CIIOJIB30BATh ~ IIOHATHSA: CHUCTEMa OTCU€Ta, MaTepuajbHas  TOYKa,
TPAEKTOpPHsI, OTHOCUTEIbHOCTh MEXAHWYECKOIO JABMXKEHHS, Aedopmarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK M YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbI MUCIyCKaHUs U MOIJIOIIEHus, alb(da-, OeTa- 1 raMmMa-u3Iy4eHus,
U30TOIIBI, SIZICPHAs DHEPIETUKA,

e pa3vyaTh SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
IIaJICHAE TEJI, PABHOMEPHOE IBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, IPSIMOJIMHEWHOE PaCIpOCTPAHEHUE, OTPAKECHHUE U IIPEIIOMIICHUE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEHUE OEJIOro CBETa B
CIEKTp U CIOXEHHE CHEKTPAJIbHBIX ILBETOB, JHUCIIEPCHsS  CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JMHEHWYATOIO CIIEKTpa
U3ITyYEHHUs]) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacClo3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SBJICHUA B
OKpyXaomeM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJIE:
NPWINBBI U OTJIUBBI, ABMKEHUE MIIaHET COJTHEYHONW CUCTEMBI, pEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEUCMUYECKHME BOJHBI, I[yHAMM, DOXO, IBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJAE, OMOIOTHMUECKOe AEWCTBHUE BUIAMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHUYECKHE Y4y, PaAMOAKTUBHOE H3ITyYCHHE
IPUPOAHBIX MMHEPAIOB, JEHUCTBHE pPANAMOAKTHBHBIX W3IyYCHUH Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

e ONIMCHIBATh M3yYCHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIIOJb3Ys
dbu3nueckue BeIWYUHBI (CpelHsAs W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEHUsA, BEC Tejla, HMMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs JHEPrus Teda,
IOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
NPYKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »SHeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI U EIWHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEIMYHHAMU,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

e XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUECKUE SBJICHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULIMH CHJI, NPUHIUI OTHOCUTENbHOCTH ['anmuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCa, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

¢ O0BACHATH (PU3MYECKHE MPOILIECChl M CBOMCTBAa TE€l, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIIATH
OPUYUHHO--CIIEJICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHWE u3 2-3
JIOTHYECKHX ILIAaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacyETHBIC 3a7auM (OTUpPAIOIIMECsS Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YsI 3aKOHbI U (POPMYIIbI, CBA3BIBAOUIUE (DPU3MUECKUE BEITUUMHBI:
Ha OCHOBE aHaJM3a YCJIOBHUS 3a/ladyd 3allMChIBATH KPAaTKOE YCJIOBHE,
BBISIBJISITH HEIOCTAIOIINE UM M30BITOUHBIC JaHHbBIE, BEIOUPATh 3aKOHBI U
bopMyIbl, HEOOXOAUMBIE JIsl PELIeHUSs], TPOBOAUTEH Pacu€Thl U OLIEHUBATH
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUeHUS] (PU3HUECKOM BEIMYUHBI,

e pacmo3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh NpPU MOMOIIU
(Gu3NYECKUX METONOB, MCIONb3Yys OMHCAHHE HCCIEIOBAHUS, BBIICIATDH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpPSJIKA



NpOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

¢ IPOBOJIUTH OTBITHI 110 HAOIIOEHUIO (PU3NUECKHX SABICHUN WIH (PU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HblOoTOHA, 3aKOHa COXpaHEHUs
SHEPrUM, 3aBHCHUMOCTb IE€pUOJA KOJICOaHUH MPYXKUHHOIO MasiTHUKA OT
Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT AMILIUTYbI
MaibIX ~ KoJieOaHWi,  MOpPSIMOJIMHEHHOE  pacHpOCTpAHEHHE  CBETa,
pasioXKeHue OeNoro CBeTa B CIIEKTP, U3YUEHHE CBOICTB M300paKEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)k€HHsI IpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy/OBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOIBI;

* IPOBOJUTH NPU HEOOXOAMMOCTH CEPHUIO0 MPSIMBIX H3MEPEHUM, ONpeaemnss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

 IPOBOJUTH  MCCIEIOBAHUE 3aBUCHUMOCTEH  (U3NYECKHUX BEJIUYUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUHN (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeloMJeHHs OT yria
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ynbTaTaM HCCle0BaHNUS;

¢ IPOBOJUTH KOCBEHHbIE HW3MEpPEHUS (PU3MUECKUX BEIMYMH (CpEeaHss
CKOpPOCTb M YCKOpDEHHE Teja NpHU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MajeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMparoIiel JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH MIOJyUYEHHBIE PE3YJIbTAThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

e COOJIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;



epa3nMYaTh OCHOBHBIC TMPHU3HAKM HM3YUYEHHBIX (PU3UYECKHUX MOJCIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJIEeJb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/IPa;

e XapaKTEePU30BaTh MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MOpuUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepuckomn, (oTroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMHONB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl M CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHUX IPOLECCOB
OpU PEIICHUH Y4YEOHO--NPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl JIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(OPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUSl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOW JKWM3HHU MJIA
oOecrieueHuss 0€30MACHOCTH TMpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

¢ OCYIIECTBIISITh MOUCK HMHPOpMAIMK  (QU3NYECKOTO  COACP)KAHUS B
HHuTepHeTe, caMOCTOATENbHO (GOPMYIHUPYsI TOMCKOBBINA 3allpoc, HAXOAUTh
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

¢ ICTIOJIB30BAaTh TPW BBITIOJHEHUH Y4YEOHBIX 3aJaHUA HAYYHO--TIOMYJISPHYIO
auTepatypy  (pU3MYEecKoro - CcoAepKaHWs, CIPAaBOYHBIE MaTEpPHUAIbI,
pecypcbl cetd VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIC COOOIICHHS Ha OCHOBE
uHPOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPEACTABIATh PE3yIbTaThl TPOSKTHON WIIM UCCIIEI0BATEIbCKON
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yYEHHBIN
NOHSTUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COIMPOBOXKIAThH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.
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['yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUH C
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M.: [Ipoda,2013. — 398,(2)
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['yTHUK).
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5. Jlykamuk B.M. C6opHUK BONpocoB U 3aaa4 1o ¢pusuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ u3ganue,- M.MJIEKCA, 2013.
7. Acraxoa T.B. ®usuka. 7 knacc. Jlaboparopusie padbotsl. Kontponbshbie 3ananus. —Capatos:Jlumeii, 2014.
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9. Mapon A.E. ®usuka. 7 kiacc: yuedHo-meToauyeckoe nocooue/ A.E. Mapon.- M.: llpoda, 2011.- 123c.:
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9 knace» / O.M. I'pomueBa. — M.: MznarenbcTBo «OK3aMen», 2010.
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

7 KJIIACC

. bubnuroteka — Bc€ mo npeamery «Pusnkay. — Pexxum moctyna: http://www.proshkolu.ru

2. BugeoornsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas kosuteknus nudpoBbIx 00pa3oBaTebHBIX pecypcoB. — Pesxkum noctyma: http://school- collection.edu.ru

4. laTepecHble MaTeprabl K ypokaM (DU3UKHU 110 TEMaM; TECThI [0 TeMaM; HarJIAAHbIC TOCOOMS K ypokaM. — PexxuM gocTymna:
http://class-fizika.narod.ru

5. lludposbie 0Opa3zoBaTenbHbIe pecypchl. — Peskum moctyma: http://www.openclass.ru

6. DeKkTpoHHbIe yueOHUKH 10 pusnke. — Pexxum noctyna: http://www.fizika.ru

8 KJITACC

1. bubnunoteka — Bc€ mo npeamery «dPusnkay. — Pexxum moctyna: http://www.proshkolu.ru

2. BugaeoonsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru



3. Enunas komeknus nudpoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Peskum pocrtyma: http://school- collection.edu.ru

4. NnTepecHble MaTepralibl K ypokaMm (PU3UKU 1O TeMaM; TECTHI 0 TeMaM; HarJIsIIHbIe TocoOus K ypokaM. — Pexxum goctyma:
http://class-fizika.narod.ru

5. IludpoBbie 0OpazoBaTeabHBIC pecypcehl. — Peskum moctyna: http://www.openclass.ru

6. DeKTpoHHbIC yueOHUKH 10 pusnke. — Pexxum goctyna: http://www.fizika.ru

9 KIIACC

1. BuzgeoonsiThl Ha ypokax. — Pexxum moctyma: http://fizika-class.narod.ru
2. Enunas kouteknus nudpoBsIx 00pa3oBaTeIbHBIX pecypcoB. — Pesxxum moctyna: http://school- collection.edu.ru

3. NaTepecHbie MaTepuaibl K ypokaM GU3HKK IO TeMaM; TECTHI IO TeMaM; HarJsiHbIe MOcoOUs K ypokaM. — Pexum gocryna:
http://class-fizika.narod.ru

4. ITudpossie 0Opa3oBaTelbHbIe pecypehl. — Pexum qoctyma: http://www.openclass.ru
5. DaexTpoHHbIe yueOHUKHU 10 husuke. — Pexxum moctyna: http://www.fizika.ru

6.lucrannuonHas mkosa Ne368 http://moodle.dist-368.ru/ OtkpeiThiii Kiace. CeTeBoe 00pa3oBaTeIbHOE COOOIECTBO.
http://www.openclass.ru/node/109715



7. Enunas koseknus nudpoBeIX 00pa3oBaTelbHBIX pecypco. http://schoolcollection.edu.ru/catalog/
8. deaepalibHBIN IIEHTP HH(DOPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB. http://www.fcior.edu.ru/

9. Uureprer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 ceHTA0ps» MaTepuainsl o ¢usuke. http://archive.1september.ru/fiz

11. Auumanuu ¢pusndeckux oobekToB. http://physics.nad.ru/

12. )KuBas ¢usuka: oOyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



