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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alMI0 U3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo ¢(usuke y4duTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanu3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJACP)KAaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

®dusuka SABISIETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB
U SIBJIICHUM, H3y4yaeMbIX XUMHEH, OuoJIorHMel, acTpoHOMHEH U (U3UUYECKOU
reorpadgueii, BHOCUT BKJAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
npefocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs Hay4HOro MeToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMSI;

e HHTEPIPETHPOBATH JIAHHBIE W HMCIOJIH30BaTh HAy4YHBIE JOKA3aTEIhCTBA JIJIS
MOJTy4EHUS BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHus ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONH pelICHUEM



Komnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne I[1K-4BH).
Henan nzyvyenus Gpusnkm:

o nmpuoOpeTeHHne HHTEpeca U CTpeMJieHUs OOydYarommxcss K HaydYHOMY
U3YYEHUIO TPHUPOJABI, Pa3BUTUE HMX HUHTEIUICKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBICHUSIM;

o (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3y4eHHUs OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

o (opMHpoBaHHE MPEACTABICHUN O pONU (UBMKH [Js PA3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e Dpa3BUTME  NPEJICTaBICHUA O  BO3MOXHBIX  cepax  Oyaymein
npo(hecCHOHANIBHOM EATEIbHOCTH, CBS3aHHOW C (M3MKOW, MOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTHKeHHE 3TUX LieJiel TporpaMMel 1o (pU3MKe Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IpUOOpeTEeHHME 3HAaHMM O JAMCKPETHOM CTPOEHUH  BEILIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e MpUOOpPETEHHE YMEHHI ONHCHIBATh U OOBSICHATH (PU3MUECKUE SBJICHUS C
UCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUM;

e OCBOCHME METOJOB PEHICHUS MPOCTEHIIMX PacyE€THBIX 3a4a4 ¢
UCITOJIb30BAaHUEM buznyeckux MOJEIIEH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOIIO/IaTh MPUPOIHBIC SIBICHUSI M BBIMOJHITH OMBITHI,
nabopaTopHble  pabOThl M OKCIEPUMEHTAIbHBIE  HMCCIEIOBAHUA  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e OCBOEHHE MPUEMOB PabOThl ¢ MH(DOpManuend (QU3NYECKOro CoAep’KaHUs,
BKJIIOYasi MHGOPMALIMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3HMKHU, aHAIHU3 U
KPUTUYECKOE OLICHUBaHUE UH(OPMALIHH;

e 3HAKOMCTBO cO chepamu NMpoheCCHOHAIBHOM JAEATeIbHOCTH, CBI3aHHBIMH C
Gbu3NKON, ¥  COBPEMEHHBIMH  TEXHOJOTHUSMH, OCHOBAaHHBIMH  Ha
JOCTHXKEHUSIX (PU3UUECKON HAYKH.

Ha wuzyudenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HEZEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 kiacce — 102 ygaca (3 yaca B HEJETIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
00ydYaromuxcs, CIucKa dSKCIIEPUMEHTAIBHBIX 3a/IaHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJAEPXKXAHUE OBYUYEHUA

7 KIIACC ®u3uka u e€ poJib B IO3HAHNH OKPY:KaI0LIero Mupa.

@usnka — Hayka o mnpupone. fBieHus npupoapl. PUZHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nyeckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4aloT TMPUPO.Y.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro sBieHus. Onucanue GU3NIECKUX SIBJICHUN C TIOMOIIBbIO MOJIETIEH.

Hemoncmpauuu.

MexaHuueckue, TEMIOBBIE, JEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®dusnueckre npuOOPbl U NpOLEAypa HNPSIMBIX H3MEPEHUN aHaJOrOBBIM H
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHne UEHbI IeJIEHUs IKaJIbl U3MEPUTEILHOTO TpUbdOpa.
N3mepenne paccTOsTHUM.

N3mepenne 06bEMa KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX TEN.

IlepBoHaya/ibHbIC CBEICHUA O CTPOCHUM BELECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pasmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wuactuil BemecTBa. CBs3b CKOPOCTH JIBH)KEHHMS YacTHI[ C
TemnepaTtypoil. bpoyHoBckoe nBumxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KMIKOCTEH M TBEPIBIX
(kpucTayuinyeckux) Teil. B3auMocBs3b MeXay CBOMCTBAMM BELLECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jlemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysun.

HaGntonenue siBlieHUN, OOBSACHSIOMIUXCS MPUTHKEHUEM WIA OTTAJIKUBAaHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Ornenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (pororpadmii).
OmnbITHI 110 HAOIIOACHUIO TETIJIOBOTO PACHIMPEHHUS T'a30B.
JIBUKeHre M B3aUMO/IeliCTBHE TeJl.



MexaHnuueckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JBUKCHHUSL.

SBnenne uHEpUMHM. 3aKOH HMHEPUUH. B3aumopaeicTBHe Tel Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BEMa BelecTBa.

Cuila kak XapakTepucTHKa B3auMozAeicTBUs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. HeecomocTs. CrioxkeHune
CWJI, HAIIPaBJIEHHBIX MO OJHOM npsiMoi. PaBHoxelicTByromas cui. Cuna TpeHHs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKopoCTH NPSIMOIUHENHOTO ABHKEHHUS.
HabGnronenue siBjeHUs] UHEPLIVH.

Hab6nronenue n3MeHeHnsi CKOPOCTH MPY B3aUMOJICUCTBUM TElL.
CpaBHEHHE Macc 110 B3aUMOJIECHCTBHIO TEJL.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW IIPSIMOIA.

Jlabopamopuvie pabomel u onvimol.

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKECHUS (IIApUKa B XKUIKOCTH, MOJIEITU
3JIEKTPUYECKOTO aBTOMOOMIISI U TaK Jajiee).

Omnpenenenre cpeHel CKOPOCTU CKOJIbKEHUsI OpyCcKa WU IIapUKa 110 HAKJIOHHOM
IJIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPJIOTO Tea.

OnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD pacTskeHus (Iedopmanuu) npy>KUHbI
OT MIPUWJIOKEHHOU CHJIBI.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tena
U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJI, }KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYEHUS JaBiieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT 00bEma, Temmeparyphl. llepenaya maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT riayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocyasl. ['mapaBimnyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe namienue. [IpuunHBI CyliecTBOBaHUSA
BO3yIIHONW 000s0ukn 3emiu. OmnbiT Toppuyenmu. M3meperue arMochepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EpPHOro AaBJIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.
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JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JAABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuueckuii mpecc.

[IposiBinenue nelcTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKMUBAIONIEH CUJIBI OT O0BEMA MOTrPYKEHHOM YacTH Tena U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

YcnoBue IuiaBaHus T IUIABAHWE WM IOTPYKEHHE TEN B 3aBUCHUMOCTH OT
COOTHOILIEHHUS IUIOTHOCTEH TEJIa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimaul.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpYKEHHOW B
KAJKOCTb YaCTH TeJA.

OnpeneneHue BBITAIKABAIOLIEW CHIIBI, JEUCTBYIOLIEH HA TENO, NOTPYKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CWJIBI, JEHUCTBYIOUIEH HAa TEIO B
KUAJKOCTH, OT MacChl TENA.

OnbITEI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAIKMBAIOIIEH CUJIIBL, JEHCTBYIOIIEN
Ha TEJIO B XHUAKOCTU, OT 00BEMa MOTPYKEHHOM B JKUIKOCTh YacTU Tejla U OT
IIJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa MM KOHCTPYUPOBAHMUE JIOAKU U ONPENEIICHHUE €€
IPYy30II0ABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHertmyeckas W IIOTEHUMAJIBHAS  DHEPIHUS.
[IpeBpailieHrie OJHOTO BHIa MEXAHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

IIprMepbI IPOCTBIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

Omnpenenenve pabOThl CHIIBI TPEHHUS TPU PABHOMEPHOM JBHKEHMU Teja II0
TOPU30HTATBHON TOBEPXHOCTH.



HccnenoBanue ycia0BUil paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

N3yyeHune 3aK0HAa COXpaHEHHsI MEXaHUYECKOM SHEPTUU.
8 KIIACCTemioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH.

Mopnenu TBEPAOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CMaurBaHMe U KanWUIIPHBIE sBICHUS. TeroBoe pacliupeHue U cKaTue.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS
yacTull. BHyTpenHsisi sHeprus. CrnocoObl WM3MEHEHHsS BHYTPEHHEH SHEPIUU:
TerIonepesaya U COBEPILECHHE paboThlI. Bunbl TEIUIoNepEaauHn:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3TTyUYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BelIeCTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBneHue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEIUIOTa IUIaBJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPaTyphl KHUIIEHHS OT aTMOC(HEpHOro
JABJICHUS.

BrnaxnHocTh BO3ayXa.

DHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmronenune nuddysuu.

HabGnronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogenue TemioBoro paciupeHus Tei.

W3MeHeHne naBlieHUs rasa IpU H3MEHEHHH oO0bEMa U HarpeBaHUU WIIU
OXJIaXKICHUH.

[IpaBuna n3aMepeHus: TeMiepaTyphl.

Bunbl Teronepenaym.

OxJak/ieHue Tpy COBEPLICHUH PabOTHI.

HarpeBanue npu coepiieHrH pabOThl BHEITHUMHU CHUJIAMH.
CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BEILECTB.
HaOmronenne kuneuus.



HaOnronenune nocTostHCTBA TeMIEpaTyphl IPU TUIABICHUU.
Mopenn TemIOBBIX ABUTATEIICH.
Jlabopamopuvie pabomul u onvimol.
OnpITH IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO TTPUTSHKCHHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJI.
OmnpeneneHue AaBiICHUS BO3yXa B OaJUIOHE IINPHUIIA.
OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHHUS BO3AyXa OT €ro oobéma u
HarpeBaHus WIN OXJIaXKICHUS.
[IpoBepka ruMoTe3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HaGmronenue u3sMeHeHus: BHYTPEHHEH SHEPTUU TeJla B pe3yJibTare TeIUIonepeiadyn
¥ paOOThI BHEIIIHUX CHJI.
HccnenoBanue sIBICHUS TEIJIOOOMEHA MPU CMENIMBAHUU XOJOAHOW W TOpsuei
BO/IBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIJIOOOMEHE C
HarpeTbIM METAJTIMYECKUM LIUIUHIPOM.
Onpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.
HccenenoBanne nporecca UCIIapeHus.
Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
OrnpeneneHue yaelabHON TEIUIOTHI TIaBJICHUS JIb/IA.
JJleKTpUYeCKNe U MATHUTHBbIE SIBJICHHS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKuX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEJIaMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro mods. [IpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKAa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

OnekTpuyeckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. Y ACIbHOE COMPOTHUBJICHHE BemiecTBa. 3akoH OMa
o yyactka nend. [locnegoBarenbHoe W mapajuieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MOIIHOCTH 3JEKTpUUEecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpUYecKre IeNu U MOTPEOUTENH dICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtosHHble  MarauThl. B3ammojelicTBHE  ITOCTOSHHBIX  MarHuTOB.
MarautHoe 1moie. MaruuTHoe moJje 3eMIM M e€ro 3HaueHHe JUI JKHM3HU Ha 3eMIIe.
OnbiT  Opcrena. MaruuTHoe 1oJe  3JEKTpUYecKoro Toka. [lpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE JJIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHrE dIEKTpOMarHuTHON uHAyKIuuU. [IpaBuio JleHna.

DnekTporeneparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.
Jlemoncmpayuu.

DJieKTpu3alus Ted.

JIBa posia 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOTA.

DIIEKTPOCTATHYECKAST MHIYKIHUSL.

3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpOBOJHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TOJIA.

M cTOUYHUKH ITOCTOSHHOT'O TOKA.

JIerCTBUSI SJIEKTPUUECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BblIii pa3psia.

N3MepeHue Cuiibl TOKa aMIePMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUST BOJIbTMETPOM.

Peocrat 1 Marazud COnpoOTUBIICHUM.

BzaumMoaeiicTBue TOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3CICHUS MTOJTOCOB MArHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlercTBME MAarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIWH.

OmnbiThl Dapajes.

3aBUCUMOCTh  HAIlPaBJICHWS  WMHAYKIMOHHOTO TOKa OT  YCIOBHM  €ro
BO3HMKHOBEHMS.

DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimol.

OmnbITHI 10 HAOTIOACHUIO STICKTPU3AIMH TEJI UHIYKIIUEH U TPH COMPUKOCHOBEHUH.
HccenenoBanne NeMCTBUS SJIEKTPUYECKOTO OIS HA MPOBOAHUKU U TUDJICKTPUKH.
COopka u npoBepka paboThI NEKTPUIYECKOM I[EMU MOCTOSHHOTO TOKA.
W3mepeHne U peryJImpoBaHUE CUIIbI TOKA.
N3mepeHne n peryJmpoBaHue HAIPSIKEHUS.
HccnmenoBanne 3aBUCHMOCTH  CHJIBI  TOKA, HAYLIErO0 YEpe3 PE3UCTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb JJIEKTPUUYECKOTO COIMPOTUBIICHHS
MIPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAIN OMEPEYHOTO CEYEHUS U MaTepuana.
[IpoBepka npaBuiia CI0KEHUS HANPSDKEHUN TPU MOCIEI0BATEIBHOM COECIMHEHUN
JIBYX PE3UCTOPOB.
IIpoBepka npasuiia 1j1sl CUIIbI TOKA IIPU MAPAIUICIIBHOM COEMHEHUN PE3UCTOPOB.
Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UAYILIETO Yepe3 PE3UCTOP.
Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.
HccnmenoBanne 3aBUCUMOCTM  CWJIBI  TOKA, HAYIIETO YEpPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.
Onpenenenue KII/] nHarpeBarens.
HccenenoBanye MarHUTHOTO B3aUMOJIEUCTBUS IIOCTOSHHBIX MarHUTOB.
W3yyeHne MarHUTHOTO MOJisi MOCTOSHHBIX MAarHUTOB NpPU WX OOBEIWHEHUH U
pa3ieIICHUH.
HccenenoBanye NeUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OneITBl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTb CHJIBI B3aWUMOJECHCTBHSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA U HAIIPABJIEHUS TOKA B KaTYIIKE.
N3ydeHne nercTBUsI MArHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u u3ydyeHue padoThl JJIEKTPOABUTATEIS.
N3mepenue KIIJI anmekTpoaBrurareibHONM yCTaHOBKH.
OnBITHI 110 UCCIEAOBAHUIO SIBJICHMS AIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE
W3MEHEHHUI 3HaYEHUS U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.

9 KJIACC MexaHn4veckue siBJCHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrxeHne. HepaBHoMepHOe npsMoianHENHOe aBMKeHUE. CpeaHsss 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiTel ["anumes.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u wactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.
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[lepBoiii 3ak0H HproTona. Bropoi 3axkon Hetotona. Tpetnit 3akon HerotoHa.
[TpuHIMD Cyneprno3nuuy CUil.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHus. JlBmwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUkH. AOCOMIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynec Tena. M3menenne nmmyinbca. UMmynbe cHiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE NBUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
TpeHust. CBs3b d3Hepruu u padotel. [loTeHunanbHast SHEPrUs Tena, MOJHATOro Hajl
NIOBEPXHOCTHIO 3eMIM. [loTeHIInanpHas SHEPrus cKaToi npykuHbl. Kunetnaeckas
sHeprus. TeopemMa 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUs MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

Habmroienue MexaHu4ecKoro JBMKEHMsI TeJa OTHOCUTENBHO PAa3HbIX TEJ OTCUETA.
CpaBHEHHE ITyTEN U TPACKTOPUI ABUKEHHUS OJHOTO M TOTO K€ TeJla OTHOCHTEIBHO
pPa3HBIX TEJ OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKCHUSL.
HccenenoBanye Npu3HaKOB PAaBHOYCKOPEHHOI'O JIBUKCHUS.
Habmoienue nBU>KeHus Tena Mo OKPYKHOCTH.
HabGmronenue MexaHWYeCKUX SBJICHHMH, MPOUCXOJAIIMX B CHCTEME OTcuéra
«Temexka» mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.
3aBUCUMOCTB YCKOPEHHS TeJIa OT MacChl TeJIa U ACHCTBYIOIIEH HA HETO CHUJIBI.
HabGnronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBHUH TETI.
M3meHeHne Beca Tea Mpyu yCKOPEHHOM JBHKECHUH.
[lepenaya uMIrybca Mpy B3aMMOJEHCTBUU TE.
[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEJL.
CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.
CoxpaHeHre UMITyJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOIEHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUSI.
CoxpaHeHre MEXaHUYEeCKON IHEPruu P CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPruM NpH ABWKEHUM Teja MOJ JEHCTBHEM
MPY>KUHBI.
Jlabopamopuvie pabomul u onvimaol.
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KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JaJIbHEUIIEro paBHOMEPHOIO JBHKEHUS
IapuKa Uin TEJIEKKH.

Omnpenenenre cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WM JBUKCHHS [IapUKa IO
HAKJIOHHOU ITOCKOCTH.

OnpeneneHue yCKOPEeHHs Teja MPU PaBHOYCKOPEHHOM JIBHXKEHUU IO HAKIOHHOM
IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3bI: €ClIM MPU PABHOYCKOPEHHOM JIBIDKEHMM 0€3 HayalbHOU
CKOPOCTH IIyTH OTHOCSTCS KakK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHHUS CKOJBXEHHS OT CUJIbl HOPMAaJbHOIO
JIABJICHHSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOJIBKECHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOTbl CHIIBI TPEHUS MpPU PABHOMEPHOM JIBJKEHHMHM Tela IO
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenenne paboThl CUIIbI YOPYTOCTH NMPHU MOABbEME I'py3a C HCIOIb30BAaHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXPaHECHUS SHEPTUH.

Mexannuyeckue K0J1e0aHUS U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTy1a. MareMaTuyeckuil U NPy KUHHBIM MasTHUKU. [IpeBpainienue
DHEPTUU TIPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyknaeHHole — kojeOanus.  Pe3oHaHc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHUYECKUMX BOJH. I[IpomonbHble U
NONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpoOCTPaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa M BblcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

Hab6nronenue xoneGanuii Te MO AEUCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HabGnronenue BoIHY X AEHHBIX KOJI€OaHU U pE30HAHCA.

PacnipocTpaneHnue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue 4acToThl U MEpUOIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
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Omnpenenenre 4acTOTHI U MEPUOIa KOJICOaHUI IPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproia KojaeOaHuid MOIBEIIEHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpHOJa KOJEOAHUW NPYKUHHOTO MAasITHHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TepuoAa KojaeObaHui rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchbl rpy3a.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb Mepuoja KojaeOaHuil MpyKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaACHHUS.

DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoiiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

N3ydeHne CBONUCTB JIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO MOOMIBLHOTO TeledoHa.

CeeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETa. [IpsimosnHeHOE
pacrnpoctpanenue cBera. 3atmenust Connua u JIynsl. OTpaxkenue cBera. [1nockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHYyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cucteMa. bInM3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J{ucrnepcus ceera.

Hemoncmpauuu.

IIpssmonuHeHOE pacipOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.
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Xona mydeil B cobuparoiiei InH3e.

XO0J ny4yelr B pacCenBaIOIIEH JIMH3E.

[Tomyuenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

[TpuHumn necTBus GoToanmnapara, MUKPOCKOIIA U T€JIECKOTA.
Monenb riasa.

Paznosxxenue 6e10ro cBeTa B CIEKTP.

[TonyueHnue 6e1oro cBeTa MpH CIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanne 3aBUCUMOCTH yIJla OTPaKE€HUsI CBETOBOTO JIy4a OT yrJiia MajeHusl.
N3ydeHne xapakTepUCTUK U300pakeHUs TIpeMeTa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCMMOCTH yTJIa TPEJIOMIICHHSI CBETOBOIO JIy4a OT yIJia MaJIeHUs
Ha TPAHHUILIE «BO3AYX—CTEKIIO».

[Tomyyenue n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenue GOKYCHOTO PACCTOSIHUASA U ONTHYECKON CUITBI COOMPAIOIICH JIMH3HI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OMnbITEl IO BOCHPUSATHIO I[BETA MPEAMETOB MPU UX HAOJIOJICHUM Y€pe3 1BETOBBIC
(UIBTPBHIL.

KBanToBbI€E AABJICHUS.

Onwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npespauieHus. [lepuon nonypacnaga aTOMHBIX SAED.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBsA3M aTOMHBIX siaep. CBs3p Macchl W SHEpruM. Peakuun cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHeprervka. JIeHCTBHS pPaIMOAKTUBHBIX M3JIYUYCHUW Ha KHUBBIC
OpTraHU3MBlI.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHUS U TTOTJIOIICHMUS.
CnekTpbl pa3InyHbIX Ta30B.
CnekTp Bogopo/a.
Hab6mronenue Tpekos B kamepe Bunbcona.
PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.
Peructpanus uzinydyeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopuvie pabomul u onvimaol.
Hab6nrogeHue CrutonHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.
HccnenoBanre TPEKOB: M3MEPEHUE PHEPIHMU YACTUIBI 10 TOPMO3HOMY NyTH (I10

dboTtorpadusim).
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W3mepenne paanoakTUBHOTO (QOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOYJTh TIPEIHA3HAYEH JIJISl CUCTEMAaTHU3allun
u  0000IIeHHS  TPEIMETHOIO  COAEpKaHWA U OMbITa  JICSITEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca GU3HMKH, a TaKKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOpABIIMX ATOT Y4EOHBII MpeAMET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUrUBACTCs JOCTUKEHUE MPEIMETHBIX U
METaIlpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHME HAy4YHBIX METOJOB HCCIICIOBAHMS
SIBIICHUN TPHUPOABI U TEXHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
SBJICHHs, IPUMEHSAS TMOJYyYEHHBIE 3HAHUWSA, pelmarb 3aJadd, B TOM YHCIIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia pealn3yeTcs
32 CYET TOro, 4YTO OOy4YaroIIMecs BBIIOJHIOT 3aJaHusl, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
¢duznyeckue BICHUS B OKPY KaIOLIEH PUPOE U MOBCEIHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyyCIe A1 IPOBEPKU TMIIOTE3 U MOJTYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4yHble€ OCHOBBI HamOOJe€e Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO UCIIOIB30BaHUS PAa3JINYHbIX HCTOYHUKOB
DHEPIrUU HAa OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHUs BCEX M3BECTHBIX BHUIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCIIMTAHMS
— TPOSIBICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nYecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpamaaHCKOro ¥ IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA
— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO3HAUMMBIXU
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3¢TeTH4eCKOro BOCIIUTAHUS .
— BOCIIPUSATHE OSCTETUYECKUX KauecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
ITIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKM KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIbCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOIO 0JIArOMNOJIyYHS:
— OCO3HaHME IIEHHOCTHM 0Oe30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OO0OpYIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;
—c(hopMUPOBAaHHOCTH HaBBIKA PeQIICKCHH, IPU3HAHUE CBOETO NIPaBa HA OIMUOKY U
TaKOTO € MpaBa y APyroro 4ejioBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUHM MPaKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbLHON OpraHu3aIiu, ropoja, Kpas) TEXHOJOTUYECKON M COIMAaIbHOM
HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHHM;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;
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7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpUEHTalUsI Ha TPUMEHEeHHe (PU3NYECKUX 3HAHUU JIJIs1 PEIIeHUs 3a/1a4 B 00J1aCTH
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHUS IIOCTYIIKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakKTepa HKOJOTMYECKHUX IMpoOJeM MU TyTed Hx
pelieHus;

8) amanTanMM K M3MEHSIIOIUMCS YCJOBHSIM COIMAJIbHOM W NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUYU IIPH BBHIMIOJIHEHUH MCCIIEIOBAHUM U TIPOCKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHX;

— TIOBBIIICGHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MNPaKTHUYECKYIO
JIESITEIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
UJIe, TIOHSATHS, TUIIOTE3bI O (PU3NUSCKUX O0OBEKTaX M SIBJICHUSX;

— OCO3HaHUE Ne(PUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTh
busuKy;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMUIA;

— OIICHKa CBOMX JCHCTBUM C YYETOM BIMSHMS Ha OKPYXKAIOUIYIO Cpeay,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromerocsi Oyayt copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YU€OHbIC ICUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jiornueckue JaeiicTBuA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHbIH TMpU3HAK KJIAacCU(UKAIMU, OCHOBAHUS s
0000IIIeHUS U CpaBHEHUS,
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYHUST B paccMaTpuBaeMbIxX (akrax,
JAHHBIX ¥ HAOIOJECHUSX, OTHOCSIIUXCS K (PU3HUESCKUM SIBJICHUSM;
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BBISIBIIATH PUINHHO--CJICACTBEHHBIC CBSI3U MPY M3YUCHUU (DU3UYECKUX SBICHUN U
MPOIIECCOB, JENIaTh BBIBOJABI C HCIOJIH30BAHUEM IEAYKTHUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PM3MUECKUX BEINYWH;
CaMOCTOATENLHO BBIOMpATh CHOCOO perieHus: y4deOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILCHHUS, BHIOOpP Hanbosee MOIXOSIIETO C
y4€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
UCITIOJIb30BATh BOIPOCHI KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT ITO3HAHMUS;
MPOBOJUTh MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHbBIN
bu3HYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;
OLICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAILIMIO, MOIYUYEHHYIO B
X0JI€ UCCIEOBAHMUS WIH SKCIIEPUMEHTA;
CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;
IIPOTHO3UPOBATh BO3MOXHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
TaK)K€ BBIJIBUTATh TMPEANOJIOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanueii:
OPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3aIIPOCHI MIPU TIOUCKE U OTOOpE
uH(pOpMalMU WIM JAHHBIX C Y4YETOM NPENJIOKEHHOW y4eOHOM (usmyeckoi
3a/a4H;
aHAIM3UPOBaTh, CHUCTEMAaTU3UPOBAaTh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUJOB U (POPM MIPEACTABICHHUS;
CaMOCTOATEIFHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pPellaeMble 3a7aui HECTIOKHBIMUA CXEMaMU, AuarpaMMaMu, HHON
rpaduKoi U UX KOMOUHAIUSIMH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
B XOJIe¢ OOCYXJIeHHUsS y4eOHOTO MaTepHuaya, pe3yJbTaToB J1abopaTOpHBIX paldoT U
MPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCY)KIaeMOil TeMbl M BBICKa3bIBATh
UJeH, HAIlCJICHHbIE Ha pEIICHUE 3aJaud M TMOJAEp)KaHue OJaroKenaTeIbHOCTH
OOIICHMS,
COTIOCTAaBIISAITh CBOM CYXJICHUSI C CYXACHUSMHU JIPYTUX YYACTHUKOB JIMAJIoOra,
OoOHapy>KUBaTh Pa3IMUNE U CXOJCTBO MO3UITUI;
BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTaBIATh PE3YJbTAaThl BBITIOJHEHHOTO (U3WYECKOTO OTbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHUMAaTh ¥ HWCIOJb30BaTh MPEUMYINECTBA KOMAHJAHOW W WHANBUIYAIbHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKOl TIPOOIEeMBI;
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NPUHUMATH 1I€TM COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €&
JOCTHKEHHUIO: PACIPENETATh PO, OOCYXIaTh MPOLECCHl W PE3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KAUECTBEHHOTO pe3yJbTaTa Mo CBOEMY
HAMpaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C IPYTUMU YJIC€HAMU KOMAaH]IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMHA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYTHPOBAHHBIM YUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIE 1eHCTBUS

Camoopranusanms:
BBISIBJISITH MPOOJIEMbI B JKU3HEHHBIX U YYEOHBIX CHUTyalMsIX, TPEOYIOMIMX st
penieHus GU3NUECKUX 3HaAHU;
OpPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOAaX MPUHATHUS pelleHnui (MHAUBUAYaAJIbHOE,
MPUHATUE PELICHUS B TPYIIE, IPUHATUE PEIICHUN TPYIIION);
CaMOCTOATENILHO COCTABJISATh AITOPUTM pELIECHUsT (PU3NYECKOHN 3a/lauyu Wi IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEIaracéMble BapUaHThl PELLICHU;
Jies1ath BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:
JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAIaraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh MPUUMHBI JOCTHXKEHUS (HEIOCTUXKEHHS) PE3yJbTaTOB JESATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY;
BHOCUTb KOPPEKTHBbI B JIE€ATEIBHOCTh (B TOM YHCIE€ B XOJ BBIINOJHEHUS
(bu3MUecKOoro HccileoBaHUsl WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;
OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJA€ CIOpa WM AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;
NpU3HAaBaTh CBOE MPAaBO HA OWIMOKY NpHU peuieHuu (U3MYECKUX 3aaad WIA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konIy 00yuenus B 7 KJjiacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
- WUCTOJIb30BaTh TMOHATUS: (DU3UYECKHE M XUMHUYECKUE SIBJICHUS, HAOJIOJCHUE,
DKCIIEPUMEHT, MOJIC]b, THUIOTE3a, CIAWHMIBI (U3MYCCKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
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TPAeKTOPHsI, paBHOAEUCTBYIOIIAs cuia, nedopmanusa (ymnpyras, IjiacTHUecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBL;

- pasnuuath sBieHUS (qud@dy3us, TEMIOBOE [BUKEHHE 4YaCTHI[ BEIECTBa,
PaBHOMEPHOE IBHKEHHUE, HEPABHOMEPHOE IBH)KCHUE, UHEPLIUS, B3aUMOJCICTBHE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBHIO BpAILCHUs, Mepenada
JaBJICHUS TBEPABIMHU TEJIaMH, KHIKOCTAIMHU M Ta3aMHu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKOM HSHEPruu) IO ONUCAHUI0 HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIMX JTAHHOE
busnUecKoe SIBICHHUE;

- pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOIIEM
MUpE, B TOM uHuclie (PU3MYECKHUE SIBIICHHS B MPUPOJIC: NPUMEPHI JABUKECHUS C
Pa3JIMYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU NIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
OpUpOJC U TEXHUKE, BIMUSHUE aTMOCHEpPHOTO JaBJICHHUS Ha >KUBOW OPraHM3M,
IJIaBaHUE PbIO, phIYard B TEJE YEJOBEKa, MPU 3TOM IMEPEBOIAUTH MPAKTHUECKYIO
3a/1aduy B y4€OHYIO, BBIJICJATH CYIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (HU3UUECKUX
SIBIICHUI;

- ONUCBHIBaTh HM3YyYEHHBIE CBOMCTBA Tel M (PU3NYECKHUE SIBJIICHUS, HUCIOIb3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTh BEIIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIIPYTOCTH, CHJa TSDKECTH, BEC Tela, cCuia
TpeHUs, AaBieHue (TBEPAOro Tela, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHuvecKkas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PUIHEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUYECKAs M OTEHIIUAJIbHAS SHEPTHSI ), IPU
OMMCAHUH TPABHIILHO TPAKTOBATh (DU3UUYECKUN CMBICI HCTIOJIb3YEMBIX BEIIWYUH,
ux O0OO3HAUCHUS W EIUHUII (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (DU3NUYECKYIO BEJTUYUHY C IPYTUMU BEIUYUHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;

- XapaKTepu30BaTh CBOWCTBA Tel, (M3UYECKUE SIBICHHUS U MPOIECCHI, UCTIONIb3YS
mpaBuia CIOXKEHHS cui (BIOJb OJHOM mpsMoi), 3akoH ['yka, 3axon Ilackais,
3aKOH Apxumeza, MpPaBUIIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPAHEHUsS MEXaHWYECKOW DOHEpPruu, MNpH OTOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;

- OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJl, B TOM YHWCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX I11aroB
c omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

- pemath pacy€THbIC 3a7a4yd B 1—2 NEWCTBHS, UCHOJIb3YS 3aKOHBI U (POPMYIIHI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
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3aIllChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOANUTDH PACUEThl, HAXOIUTH CIIPABOYHBIC TAaHHBIE, HEOOXOIUMBIE ISl PEIICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETUUHHBI;

- pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (HU3UIECKUX
METOJ/IOB, B ONKMCAHUHM HCCJIEIOBAHUS BBIICISATH MPOBEPSIEMOE MPEIOIOKEHUE
(rumoTtesy), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA pE3yibTaT, HAXOAUTh
OLIMOKH B XOJI€ OTbITA, IETaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

- MPOBOJUTH OMBITHl MO HAOMIONECHUIO (PU3MYECKHX SIBICHUM WU (U3MYECKUX
CBOMCTB Ten: (QopMyIHpOBaTh MPOBEPSiEMbIE MPEANOJIOXKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO O00O0pYy/IOBaHUS, 3alKChIBATh XOJ[ OIbITa U
(GbOopMyIHpPOBATh BHIBOIHI,

- BBIIOJIHATH TPSMBIE MU3MEPEHUS PacCTOSHUSA, BPEMEHHU, MAcChl Tela, 00BbEMA,
CWIbl M TEMIIEpaTypbl C HCIOJIb30BAHWEM aHAJIOTOBBIX U LU(POBBIX MpUOOPOB,
3aIlMChIBaTh NOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHOW MOTPEUTHOCTH
U3MEPEHUN;

- TMPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUYECKOW BEIUYUHBI OT
JIPYroil ¢ MCMOJIb30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PABHOMEPHO
JBHKYILIETOCS. TelNa OT BPEMEHM JIBH)KCHHMS TEJA, CHUJIbI TPEHUS CKOJIBKEHHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEN TN U HE3aBUCUMOCTH CUJIbl TPEHUS
OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS MPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYKEHHOM YacTU Tella W OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tejla, OT INIyOHWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM TUTaBaHMsI TEJ, YCIIOBUM paBHOBECHS pblyara u OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKEHHOMY IUIaHy, (UKCHpPOBaTh
pe3ynbTaThl  MOJYYEHHOM 3aBUCHUMOCTH  (DU3MYECKUX BEJIMYMH B  BHJE
OpeUIOKEHHBIX TaOdaul UM TrpauKoB, JAeNaTh BBIBOJBI 10 pe3yJbTaTam
VICCJIEIOBAHNS;

- MPOBOJANTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BETUYMH (IUIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrO Tela, CUjla TPEHUS CKOJIbKEHUS, NABJICHHE BO3IyXa,
BBITAJIKMBAIONIAS] CHUJIA, JIEWCTBYIOIIAs Ha NOTPYKEHHOE B JKHAKOCTb TEJO,
KOOQPUIIMEHT  MOJE3HOrO  JCWCTBUS ~ NPOCTBIX  MEXaHU3MOB),  CIEIys
OpeJIOKEHHOW  MHCTPYKUMHU: TpPU  BBINOJIHEHUMH  HU3MEPEHHM  cobupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCISTH 3HAYEHUE UCKOMOM BEIMYUHBI;

- coOnofaTh MpaBWiIa TEXHUKU OE€30MAaCHOCTHM NpH paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

- YKa3bpIBaTh MPUHLUIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIalONIMecss COCyIbl, OapoMeTp, phblyar,
MOJIBW)KHBINA M HEMOJABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;
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- XapaKTepu30BaTh MPUHIUIBI JEUCTBUS U3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOALIMUIHUKH, YCTPOHUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SIBJICHUI U HEOOXOIUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;
- MPUBOAUTH MPHUMEPHI (HAXOIUTh HMHPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU U OOeCTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM HKOJIOTUYECKOTO IOBEICHUS B
OKpYXKarollen cpeace;
- OCYHIECTBIISATH OTOOP MUCTOUYHMKOB MHpopMaluu B IHTEpHETE B COOTBETCTBUU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEKOIIMXCA 3HAHUA U IMyTEM
CPaBHEHHUS Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MHPOPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOI;
- HCIIOJIb30BaTh MpU BBINOJHEHUU YYEOHBIX 3aJaHUI HAy4YHO--TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHbIE MaTE€pPHUAIIbl, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
uHGOpMaIMU U3 OJTHOU 3HAKOBON CUCTEMBI B IPYTYIO;
- co3/1aBaTh COOCTBEHHBIE KPATKUE NMHCbMEHHBIE U YCTHBIE COOOLICHHSI HA OCHOBE
2—3 UCTOYHUKOB MH(pOpPMAIHN (GU3NUECKOTO COJIEPKaHUs, B TOM YHCIIE MyOIMIHO
Jenatb KpaTKue COOOIIEHHMST O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
WCCJIEIOBAHNUM, IIPU 3TOM TI'PAMOTHO HCIIOJIb30BAaTh W3YYEHHBIM MOHATHWHBIN
anmnapat Kypca GU3MKH, COMPOBOKIATh BHICTYIIJICHUE NTPE3EHTAUEH;
- TOpU BBINOJHEHUHM YYEOHBIX TIPOEKTOB U HCCIEAOBAHUN pacHpeleisTh
00s13aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33JladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM TUIaHa JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIaa B
NEeATEIbHOCTh TPYNIBL, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTHIBAsI MHEHUE OKPYKAOLIUX.

K koHIy 00yueHus B 8 ki1acce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
-JIOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTh Yy 00YUaAIOIIUXCS YMEHUI:
WCITIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHXKEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE M aMOp(HbIE
T€Ja, HACBHIIICHHBIA W HEHACBIIIEHHBIM Nap, BIAXHOCTb BO31yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOM JABUTATElb, 3JIEMEHTAPHBIN AJIEKTPUUECKUIN 3apsi,
AIEKTPUUECKOE TI0JIe, MPOBOJHUKU U JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUECKUI
TOK, MAarHUTHOE T10JIE;
- pa3nyaTh SABJIEHUS (TEIVIOBOE PACIIUPEHUE U CKATHUE, TEIIoNepeaada, TEIIOBOE
paBHOBECHE, CMayuMBaHWE, KalWUISAPHBIE SIBICHUS, WCHApPEHHE, KOHJECHCALMS,
IUIABJIEHUE, KpHUCTauIM3anus  (OTBEpACBAHHUE), KWUIIEHHE, TeIulonepeaaya
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(TemIonpOBOHOCTb, KOHBEKIUS, U3ITy4YEHHE), AIEKTPU3ALUA Tel,
B3aMMOJICHCTBHUE 3aPAA0B, NEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MAarHUTHOTO IOJSA HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHas MHAYKIMS) IO OINHUCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJAaHHOE (PU3NUECKOE SIBJICHHUE;

- pacro3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DU3MUECKHUX SIBICHUI B OKpYXaroliem
MUpE, B TOM YHUCIIe (PU3HUECKUE SABICHUS B IPUPO/IC: TOBEPXHOCTHOE HATSKEHHE U
KaWUISPHBIC SBJICHUS B MPUPOJE, KPUCTAJUIBI B IpUpoze, usnydeHne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTtMocdepe, 3JIEKTPUUYECTBO JKHUBBIX OPraHM3MOB,
MarHuTHOE ToJjie 3emiid, Apeld moarcoB, Pojabs MarHUTHOTO TOJIS TSl J)KM3HU Ha
3emiie, MOJSPHOE CHUAHHME, MPU STOM NEPEBOJUTH IPAKTHUECKYIO 3a1ady B
yueOHY0, BBIICIISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;

- ONHCHIBATh W3Y4YCHHBIE CBOWCTBA TeNl M (PU3UUECKUE SIBICHUS, HUCIOJb3Ys
(du3nueckue BEIWYMHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, yAENIbHAsA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTA IUJIABJICHUS,
yaelbHas TEIJIoTa MapooOpa3oBaHUs, YJeldbHAas TEIUIOTa CropaHusl TOILIUBA,
KOA(Q(QUIMEHT TOJE3HOT0 JCHCTBUS TEIUIOBOM MAallMHBI, OTHOCUTEJIbHAs
BJII&KHOCTb  BO31yXa, DOJIEKTPUYECKUM 3apsl, CHJIa TOKA, DIJIEKTPUYECKOE
HaIpsSKEHUE, CONIPOTHUBIIEHUE NPOBOJHUKA, YAEIBHOE CONPOTUBIICHHE BEILIECTBA,
paboTa M MOILIHOCTb JJEKTPUYECKOTO TOKa), NpPH ONUCAHUU MPABHUIBHO
TPaKTOBaTh (PU3MUECKU CMBICI HCHOJIb3YEMbIX BEJIMYUH, OOO3HAYEHUS U
eIUHULBl (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JAPYTUMHU BEJIMUYWHAMH, CTPOUTH TpaUKy H3YYEHHbBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBJICHUS M MPOLIECCHI, HUCHOJb3Y
OCHOBHBIE II0JIOKEHUSA MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA,
OPUHLIMIT CYNEpIO3UIUU NoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa Ju1s yyacTka 1enu, 3akoH Jkoynsa—JIeHna, 3aKoH COXpaHeHUs
HHEPrUM, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alUCHIBATh €0
MaTeMaTHYECKOE BBIPAKEHHUE;

- 00BACHATH (PU3HUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyaluu IIPAKTUKO-OPUEHTUPOBAHHOT O XapakTepa: BBISIBIISAT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JTOTMYECKHX IIaroB
c onopodl Ha 1-2 W3Y4YEHHBIX CBOICTBAa (PU3NYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

- pewmaTth pacy€THbIE 3a7aud B 2—3 AEWCTBHUA, WUCIOJb3YS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3a7aud
3aIUChIBATh KPATKOE YCJIOBUE, BBISBISITH HEAOCTATOK JAHHBIX MU PELICHUS
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3aJa4uM, BHIOMpATh 3aKOHBI U (opMmynbl, HeoOXoAWMbIE i €€ pelieHus,
IPOBOAUTDH PAaCcUYETHl U CPABHUBATH MOJyUYEHHOE 3HaYCHUE (DU3HMUECKON BEIMYHHBI
C U3BECTHBIMU JaHHBIMU;

- pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIM (PUINYECKUX
METO/IOB, HCIOJNb3ys OINHMCAHHE UCCIENIOBAHUS, BBIICIATH MPOBEPSEMOE
IPENOJIOKEHNE, OLIEHUBATh MPABUILHOCTD MOPSJIKA MPOBEACHUS HCCIEAOBaHU,
JIeNIaTh BBIBOIBI,

- MPOBOJUTH OMBITHl MO HAOMIONECHUIO (PU3MYECKHX SIBICHUM WU (U3MYECKUX
CBOMCTB TeJ (KamuJUISIpHbIE SIBJICHUSA, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0BéMa, Temreparypbl, CKOPOCTH IIpollecca OCTBHIBAHMS W HAarpeBaHus NIpH
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEPATyphl >KUAKOCTH W IJIOMAAM €€ MOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AJIEKTPUUYECKUX 3apsi/ioB, B3aUMOJIECHCTBUE
IOCTOSIHHBIX MarHUTOB, BU3YyaJIM3al[isl MArHUTHBIX MOJIE€H NOCTOSTHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSTHHOIO TOKA): (POpMYJIMpOBaTh MPOBEPSEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOro0 000pydoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

- BBIIOJHATh MpPsIMbIE H3MEPEHMS TEMIEpPaTypbl, OTHOCHUTEIBHOW BIAKHOCTH
BO3/[yXa, CUJIbI TOKA, HAMPSHKEHHsI C WCIOJB30BAHUEM aHAJIOTOBBIX MPHOOPOB U
JaTYNKOB (PU3UYECKUX BEIUYHMH, CPABHUBATh PE3YJbTAThl M3MEPEHUH C Yy4ETOM
3aJJaHHOW a0COIIOTHON NOTPEIIHOCTH;

- IPOBOAMUTH MCCIIEIOBAHUE 3aBUCHMOCTH OJHOM (DU3MUECKON BETUYMHBI OT
JIpYyroi C MCHOJb30BAaHUEM MPSMbIX HM3MEpPEHUl (3aBUCUMOCTb CONPOTUBIICHMS
NPOBOJHUKA OT €ro JJIMHBI, TUIOIMIAAN TOMEPEYHOTO0 CEYEHUS € YAEIBHOTO
COTMIPOTHBIICHUS BEIECTBA MPOBOIHHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHWK,
OT HalpsHKeHUsT Ha TPOBOJHUKE, MHCCIEIOBAaHUE IMOCIEAOBATEIbHOIO U
NapajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  HUCCIIEOBaHHUE,
coOMpaTh YCTaHOBKY M BBIMOJHATH U3MEPEHHUS, CIEIysl MPEATOKEHHOMY IUIaHy,
(buUKCHpOBaTh PE3yIbTAThI MOJYYCHHON 3aBUCUMOCTHU B BUJIE TAOIUI] U IpadUKOB,
JIeNIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMS;

- [POBOJAUTH KOCBEHHbIE H3MEpeHUs (U3MUECKUX BeJWYUH (yAesibHas
TEIUIOEMKOCTh BEILlECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHUs, COOMPATh IKCIIEPUMEHTATHLHYIO
YCTaHOBKY, CJeaysl TMpeAIOKeHHOW WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJIMYUMHBI,

- coOmrofaTh TpaBWiia TEXHUKH O€30MAaCHOCTH TpH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;
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- XapaKTepu30BaTh MPHUHIUILI ACHUCTBUS M3yUYECHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOI Ha UX ONMHUCaHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUUK IIEKTPUUECKOU
OHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTeNbHbIE SJIECKTPONPUOOPHI
(mpuUMepHI), NIEKTPUUECKHUE MPEAOXPAHUTEIH, IIEKTPOMATHUT, JIEKTPOIBUTATENb
MOCTOSTHHOTO TOKAa), HCIIOJIb3Yys 3HAHUS O CBOMCTBaX (U3WYECKUX SIBICHUN U
HE0O0X0uMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;
- pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, J[ABUTATENb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbI J3JEKTPUUYECKUX LEMEd C IOCIEeI0BATENbHBIM U
napajulebHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE OO0O3HAYCHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENEH;
- NPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPaxX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOEcCredeHUs
0€30MacHOCTH TMPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbSI M COOJNIOACHUS HOPM 3SKOJOTMYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPELE;
- OCYILECTBIIATh MOUCK UHPOpMaIU (HU3NIECKOTO cojiepkanus B MIHTepHeTe, Ha
OCHOBE MMEIONINXCS 3HAHUN M MYTEM CPaBHEHUS JOMOJHUTEIbHBIX UCTOUHHKOB
BBIJICISATh MH(OPMALINIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOU MIIM MOXKET OBITh
HEJ0CTOBEPHOM;
- HCIOJIb30BaTh MPU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAY4YHO--TIOMYJISPHYIO
JUTEPATypy (PU3MYEcKOro coaeprKaHus, CIPaBOUYHbIE MaTEpPHANIbI, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOMN CHUCTEMBI B JIPYTYIO;
- cO3/1aBaTh COOCTBEHHbBIE MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIeHus, 00001as
UHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COJACpIKAHUS, B TOM
yucie nyOJuYHO MPECTaBIATh Pe3yJabTaThl MPOSKTHOM WM MCCIEI0BATEIbCKON
JNESITEIbHOCTH, TPU 3TOM TPAMOTHO HCIMOJIb30BaTh HM3YUYEHHBIM TOHSITUWHBIN
anmnapar Kypca (U3MKd, CONPOBOXKAATh BHICTYIUICHHE MTPE3EHTALINEH;
- TIPU BBITIOJTHEHUH YUEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX MPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTU B TPYINE B COOTBETCTBUM C TIOCTaBICHHBIMU
3aJlayaMu, CJIIUTh 3a BBIMIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBAThH €ro,
aJIcKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B JAEATEILHOCTh TPYIIIbI, BHICTPAUBaTh
KOMMYHUKATUBHOE  B3aMMOJICMCTBHE, MPOSBISAS TOTOBHOCTh  pa3peliarh
KOH(DIIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
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- UCTOJb30BaTh MOHATHS: CUCTEMa OTCuU€Ta, MaTepuanbHas TOYKa, TPACKTOpHS,
OTHOCUTENBHOCTh ~ MEXaHWYEeCKOro  ABWXKEHHs,  Aeopmarus  (ympyras,
IJIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
NEPErpy3KH, UEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TEJNO, LIEHTP TSKECTU TBEPIOTO
TE€a, PAaBHOBECUE, MEXAHWYECKUE KOJeOaHHs M BOJIHBI, 3BYK, MH(pa3ByK U
yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IKala 3JIEKTPOMATHUTHBIX BOJH, CBET,
OJMU30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBI MCITYCKAaHUS M TOTJIOMICHUS, alb(a-,
OeTa- ¥ raMMa-U3JIy4eHHUs], U30TOIIbI, s/IEPHAsI SHEPTETUKA;

- pa3nuuyarh ABJIEHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJMHENHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBM)KEHHE, CBOOOAHOE MaJECHHE
TEJ, pABHOMEPHOE JBMKEHHE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, peaKTUBHOE
JBUKEHHE, KoeOaTeIbHOE IBIKEHUE (3aTyXalOIINe U BEIHYKACHHbBIE KOJIeOaHMs),
pE30HaHC, BOJHOBOE  JBWKEHHE, OTPAKEHUE  3BYKa, MPSAMOJIMHEHHOE
pacnpocTpaHEeHUE, OTPAKEHUWE U IMPEIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpaXE€HUE CBETA, Pa3JI0KEHHUE OEJI0ro CBETAa B CIIEKTP M CIOKEHHUE CHEKTPATbHBIX
I[BETOB, JUCIEPCHs CBETa, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEWYATOTO CIEKTpa M3JIYYEHHUs) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;

- pacno3HaBaTh NPOSBICHUE M3YUYEHHBIX (DU3MUECKHUX SIBJICHUI B OKpYXarollem
mupe (B TOM uucie (pU3MUecKWe SBICHUS B MPHUPOJE: MPHIMBBHI M OTJIHBHI,
nemkeHne 1iaHeT CONHEYHOW CHCTeMBl, PEAaKTUBHOE JBWIKCHHE JKHBBIX
OpPraHMU3MOB, BOCIIPUSITUE 3BYKOB JKMUBOTHBIMH, 3E€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOe
JeCTBUE BUIAMMOIO, YIbTPadUOJIIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHHH,
€CTECTBCHHBI pPagMOaKTHBHBIA (OH, KOCMHYECKHE Jy4H, paAHOaKTUBHOE
U3Ty4YeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJMOAKTUBHBIX H3IYYCHHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

- OMHCHIBATh M3Y4YCHHBIC CBOWCTBA TNl M (U3MUYECKUE SIBICHUS, HCIOIB3YS
dusznyeckne BENMWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JBW)KCHUHU, YCKOPEHHE, MepeMeIleHne, MyTh, YIJIOBas CKOPOCTH,
CHJla TPEHUs, CUJla YNPYrocTH, CUJla TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHHueckas padoTa M MOUIHOCTb,
NOTCHIMANbHAST JHEPTUs Tela, TMOMHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
MOTEHIIMATIbHAST SHEPTUsl C)KATOM TPYKWHBI, KHUHETUYECKAash DHEPIHs, MOJHas
MEXaHUYEeCKasl YHEPrusi, MEPUOJ U 4acTOTa KoJeOaHuM, IJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTeb IMPEIOMIICHUS CPEAbl), MpU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
00O3HaueHUsT W EeAUHUIBl (PU3NYECKUX BEIUYMH, HaxXOIUTh (OpMyJbI,

27



CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEJIMYHUHY C APYTUMH BEIIMYUHAMU, CTPOUTH
rpauKu U3yYEHHBIX 3aBUCUMOCTEHN (PU3HMUECKUX BEITNYNH;

- XapaKTepHU30BaTh CBOWCTBA Tel, (M3MYCCKUE SBICHHUS U TPOIECCHI, UCTIOJIB3YS
3aKOH COXpaHEHUsl JHEPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TMPUHLUI OTHOCUTENbHOCTU ['anmuiesi, 3axoHbl HpioTOHA,
3aKOH COXPAaHCHHS UMITYJIhCa, 3aKOHBI OTPAKCHHS W TIPEIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOTO0 U MACCOBOTO YHCEN TIPH SACPHBIX PEAKIHAX, TIPH dTOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

- 00BACHATH (PU3NYECKUE MPOLIECCH U CBOMCTBA TeJ, B TOM YMCIIEC U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUECHTUPOBAHHOTO XapakTepa: BBIABIATh NPUIHHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

- pemiath pacu€THbIEe 3a/aud (OMUpAIoIIUecs Ha CUCTEMY U3 2—3 ypaBHEHUN),
WCITOJIB3YsI 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (DU3MUCCKIE BETUIHHBI: HA OCHOBE
aHaIKM3a yCIIOBHUS 3a/1a4y 3alMCHIBATh KPATKOE YCIIOBHE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JAHHBIC, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH PACUYEThl U OICHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HAYCHUS (PU3NIECKON BEITUIHHBL;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIHA (HU3UICCKUX
METOJ/IOB, HCIOJNb3Yys OINHCAHUE HCCIENOBAHUS, BBIJACIATH IPOBEPSIEMOE
MPEANOJIOKEHNE, OIEHUBATh MPABWIBHOCTD MOPSIKA MPOBEACHUS HCCICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;

- MPOBOJWTH OMBITHI MO HAOIIOMCHUIO (U3MUYECKHUX SBICHUA WU (HU3UICCKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HproTOHa, 3aKOHA COXPAaHEHHS DHEPTHH,
3aBUCUMOCTh Tepuojia KoJeOaHWil TPYKUHHOTO MasTHUKA OT MacChl Ipy3a u
HKECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOAHUH,
MPSMOJIMHEHHOE PacIpOCTpaHEHHWE CBETa, Pa3jio’KeHHE OEIOro CBETa B CIEKTD,
U3YUCHUE CBOWCTB HM300paK€HUS B TUIOCKOM 3€pKalie M CBOWCTB HM300pakKeHUS
npeaMera B coOuparolieid JiMH3e, HAOJMIOICHUE CIUIONIHBIX U JIMHEHYaThIX
CIEKTPOB M3JIYYCHHS): CAMOCTOATEILHO COOMpATh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMs, OMUCHIBATEH XOJ] OTBITA U €r0 Pe3yIbTaThl, (POPMYITHPOBATH
BBIBOJIBL;

- MPOBOJIMTH MPU HEOOXOAMUMOCTH CEPHIO TIPSAMBIX U3MEPECHHM, OTIPEICIIsis CPEAHEES
3HAUCHUE U3MEPSIeMON BeTWYNHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3BI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHHS (M3MEPHUTEIIBHOTO MTPUO0pPa);

- TPOBOAWTH  WCCIENOBAHWE  3aBUCUMOCTEH  (DU3MYECKUX  BETUYHH C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTh IYTH OT BPEMEHH IIPHU
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PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadyaJbHOM CKOPOCTH, NEepuoAa KoJeOaHuii
MaTE€MaTUYECKOr0 MAsiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHHsI CBETa
OT yrja MNaJeHHs M yria NOpeoOMJIEHUS OT yria MNaJeHHs): IUIAHUPOBAaTh
UCCIJIEJOBAaHHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThI
HOJyYEHHOW 3aBUCUMOCTH (PUM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

- IPOBOJUTH KOCBEHHBIE U3MEPEHHUs (PU3UUECKUX BEIWYUH (CPENHSISI CKOPOCTh U
YCKOpEHHUE Tejla IMpPU PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHUE CBOOOJHOIO
NajicHus, KECTKOCTh  MPYXKUHBL, KOA(P(UIMEHT TPEHUs  CKOJIbKEHUS,
MeXaHW4yeckas paboTa W  MOIIHOCTh, YacToTa MW Mepuoj  KosieOaHui
MaTE€MaTUYeCKOro M MPYKMHHOIO MAasATHHKOB, ONTHYECKas CHJIa coOMparomen
JWH3BI,  PAJAMOAKTUBHBIN  (OH):  IJIAHUPOBATH  W3MEpPEHHUs,  COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYsI IPEII0KEHHON
UHCTPYKIMHU, BBIYUCIATH 3HAYEHUE BEJIWYUHBI W AHAJIW3UPOBATh IOTYYECHHbIE
PE3YIBTATHI C YUETOM 3aJaHHOM ITOTPEIIHOCTA H3MEPEHN;

- coOnrofaTh MNpaBWa TEXHUKA OE€30MAaCHOCTH NpHU padoTe ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

- pa3nuyaTh OCHOBHBIE TPU3HAKM U3YYEHHBIX (U3WYECKUX  MOJENeil:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCYHBI UCTOYHUK CBETA, JyY,
TOHKas JIMH34, IJITaHETapHAasi MOJIE]b aTOMa, HYKJIOHHAsI MOJIEJb aTOMHOTIO S]1pa;

- XapaKTepu30BaTh MPUHUUIBI ACHCTBUS M3YyYEHHBIX NPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHUA (B TOM 4YHUCIE: CHUIOMETP, NATYUKU
IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHMs, pakeTa, 3XO0JIOT, OYKH, IIE€PHUCKOII,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
He00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

- HCIOJIb30BaTh CXEMbl M CXEMATHYHBIE DPHUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MpHU
pElIeHUH Y4YeOHO--TIPAKTUYECKUX 3aJad, ONTUYECKHUE CXEMBbl Il MOCTPOEHUS
M300paKEHUI B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

- NPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPaAxX) MPAKTHUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEIHEBHOW KM3HHU JUIsl OoOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYKAIOIIEU CPELE;

- OCYUIECTBJIATh MOMCK HHpOpMaIuu (usndeckoro conepxkanus B WHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TOJIyYeHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;
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- HUCMOJb30BaTh IMpPH BBHIMOJHEHUH YYEOHBIX 3aJaHU HayIHO--TIOMYJISAPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUajbl, PECYpChl CETH
WuTepHer, BnaneTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

- Cco3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEpKaHUs, MyOIUIHO
IPEJCTaBISTh PE3yabTaThl MPOCKTHOW WM MCCIEA0BATEIbCKONW JAEATEIbHOCTH,
IPY 3TOM IPaMOTHO UCIOJIb30BaTh N3YYEHHBIN MOHATUHHBIN anmapaT u3y4aeMoro
pasgena (U3UKM M CONPOBOXKAATH BBICTYIUICHHE TMpe3eHTaluueil ¢ y4érom
0CcOOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KITACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBanue pa3jaejioB U TeM K I (uudposrie)
n/n NMPOrpamMMbl Bcero 06}[ TPOTLHBIC pﬁaKaneckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3nes 1.®Pu3uka u e€ posib B IO3HAHMH OKPY:KAKOIIEro MUpPa
bubmuoreka [JOK
11 Pusiia - Hayka o npupoze 2 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
12 PH3HHECKHE BEIIHHHbI 2 0 0 https://m.edsoo0.ru/7f416194
. bubmuoreka [JOK
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.1lepBoHayasbHble CBeJleHUS O CTPOCHMH BelllecTBa
bu6mmoreka [JOK
21 Crpoenne emectsa 1 0 1 https://m.edso0.ru/7f416194
29 JIBU>XKeHUE U B3aUMOJICICTBUE YaCTHIL 2 0 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperatHble COCTOSIHUS BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasnen 3./IBukeHne U B3auMo/ieiicTBHE TeJl
bubmuorexa [JOK
1
3.1 Mexaiieckoe ABIXeHHE 3 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
4 1
3.2 MKepuus, macca, II0THOCTE 0 https://m.edso0.ru/7f416194
bubmuorexa [JOK
14 1 2
3.3 Cuna. Bunpt cun https://m.edso0.ru/7f416194
Wroro no pazueny 21
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Paspnen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB

a1 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJaMu, XXUJIKOCTSAMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBienne KuaKoCTH > 0 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
4.3 AmmocepHoe rasiieHme 6 . https://m.eds00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nen 5.PaGoTra 1 MOIIHOCTB. JHeprus
bubmuoreka [JOK
51 Pabora n momHocTs 3 . https://m.eds00.ru/7f416194
bubmuorexa [JOK
5.2 Hpocreie Mexamu3mb! > . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexaneckas sHepris 4 0 hitps://m.eds00.ru/7f416194
Wroro no pazneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/n NPOrpaMmbl Bcero Kourpoarueie  Tpaxruteckue o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3zgen 1.TensioBuie ABJIeHUS
. bu6mmoreka [IOK
, 7
11 CTpoenne u ceOHCTBA BemIeCTB 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
: 21
1.2 Tenosbie nporecc! 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszeny 28
Pa3nen 2.2jekTpuyeckre U MATHUTHBIE SIBJICHUSI
DJIeKTpUYECKUE 3apsibl. 3apsyKEHHbIE TENa U bubnnoreka [JOK
2.1 . 7 0 1
HUX B3aMOJIECUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
: 20 1
2.2 [TocTOSTHHBII ANMEKTPUIECKUI TOK 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
: 6 1 :
2.3 MarnutTHbe sBCHHA 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
, 4
2.4 DJICKTPOMATHHTHAS YK 0 0 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 37
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETbHBIE
padoThI padoThl pecypesl
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' ONuCcaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
: 20 1
12 Bsaumozerctaue Ten 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: 10 0
13 3axompt coxpanenus 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 40
Pa3nen 2.Mexanuyeckne KoJie0aHus U BOJHBI
bu6mmorexa [IOK
7 0 3
2.1 Mexanmiccime konebanms https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
8 1 3
2.2 Mexammieckue BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3.9/ieKTpOMarHuTHOE 1M0JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHUTHOE MOJIE U 6 0 2 bubnnorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4.CBeToBBIC SIBJICHUS
bubmuoreka [JOK
2
41 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI 6 0 3 https://m.edsoo.ru/7f41a4aé
4.3 Pasnoxenue Oeoro CBETa B CIIEKTP 3 0 2 bubmnorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Uroro no pazgeny

15

Pa3zgen 5.KBanToBblIe siBJICHUS

5.1 HcnyckaHue U MOrIONIEHHE CBETA aTOMOM 4 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHue aTOMHOTO sipa 6 1 Eggsﬂﬁngci%grou}; f41ada6
5.3 SnepHble peakuu 7 1 Eggs?ﬁr?]?:cliigrouﬁfﬂa%ﬁ
Hroro 1o pasueny 17
Pa3nen 6.11oBTOpHUTEIBHO-00001IAOIINIT MOAYIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 9 2 bubnuoreka [IOK
Kypca ¢hu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCAOBA3ATEJIBHBIE
YUYEBHbBIE MATEPUAJIbI 1JIS1 YHEHUKA

1.®uzuka, 7 knacce/ [lepeimkun A.B., YaeOHuk nis o0meodpazoBaTenbHbIX yapexaeHuii. Mocksa « Ipoda»,2019r.
2.®Dusuka, 8 xnacc/ Iepeimkun A,B., YueOnuk ais 061eo0pa3oBaTenbHbIX yupekaenuit. Mocksa «Jlpoda»,2019r.

3. ®msuka, 9xmacc/ Ileppmmkua A,B.I'yrHuk E.M VYueOnwk s 001meoOpa3oBaTenbHBIX ydpexacHU. MockBa
«dpoda»,2019r.

METOANYECKHUE MATEPHUAJIBI JUIA YUUTEJIA

7 KITACC

1.Paboyas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pazoBanusi. Pusuka. 7 — 9 kiaccel (aBTopsl:A.B.Ilepsimkun, E.M. I'yTHHK).

3. [leppimikun A.B. ®usuka. 7 kiacc. YueOHUK 17151 o01eoOpazoBarenbHbIX yupexaeHuit .M.:Ipoda. 2019r.

4. Jlykammk B.1. COopHuUK BonpocoB u 3aaad no gusuke. 7-9 ki. — M.: [Ipocsemenue, 2010r.

5. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE U KOHTPOJIbHBIE Pa00ThI. —o-¢ u3nanue,- M.MJIEKCA,
6. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToaudeckoe nocooue/ A.E. Mapon.- M.: Jlpoda, 201 1r.

7. KOoHTpOJIbHBIE U CAMOCTOATENbHBIE pabOThI IO Pu3ukKe. 7 Kiacc: K yueoHuky A.B. Ilepsimkuna. «®usuka 7 kinacey /
O.U. I'pomueBa. — M.: U3narenscTBO «IK3amen», 2014.

8 KJIIACC

1. IIporpaMmbl OCHOBHOTO 00111er0 00pazoBanus. Pusuka. 7 — 9 knaccel (aBropsl:A.B.Ilepbimkun, E.M. I'yTHHK).

2. Jlykamuk B.U. COopHUK BOmTpocoB u 3a1a4 no ¢pusuke. 7-9 k. — M.: [Ipocsemienue, 2010r.

3..A.E. Mapon, E.A. Mapon CamocTosTensHbIE 1 KOHTPOJIbHBIE paboThi-8 kiacc 2017 M. JIpoda

4 B.B. lllaxmarosa ,0.P. llledep Jnarnoctuueckue padbotsl -8 kinacc 2016 M. Jlpoda
5.KonTponbHbie 1 caMmocToATeIbHBIE paboThl MO (u3uke. § kiacce: k yueOHuky A.B. Ileprikuna.«®usnka 8 kimacey /
O.N. I'pomiieBa. — M.: M3narenscTBO «OK3amen», 2014.

9 KIIACC

1. I[IporpamMmmbl 0CHOBHOTO 00111eT0 oOpazoBanus. dusuka. 7 — 9 knaccel (aBTopbl: A.B.Ilepoimkun, E.M. I'yTHUK).

2. Jlykamuk B.M. CoopHHK BOTIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k. — M.: [Ipoceenienue, 2010r.
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3. Kupuk JI.A. ®uzuka — 9. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0b0Thl. —5-¢ u3naanue,- M.MJIEKCA,
2013.

4. KoHTpOJBHBIEC U CAMOCTOSITENbHBIE PaboTHI 1o pusuke. 9 knacc: k yueOuuky A.B. Ilepeimkuna, E.M. I'ytauk «®Dusnka
9 ximace» / O.U. I'pommeBa. — M.: U3natenscTBO «OK3amen», 2014.

5.Tectsl o pusuke. 9 knacc: k yueonuky A.B. Ileppimkuna, E.M. I'yrauk «®Pusnka

9 xmacc» / O.W. I'pomresa. — M.: U3natenscTBo «OK3amen», 2010.

6.Dusuka. 9 knacc. TemaTndeckne TECTOBBIC 3aaHus s ToaroToBku K ' MA. / aBT.- coct.: M.B. boiigenko, O.H.
Mupomkuna. — SApocnasib: OO0 «Akagemust pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://nsportal.ru - conmanbHas ceTb paOOTHUKOB 00pa30BaHMSI.
http://markx.narod.ru/pic/ - ¢pusuka B mkoJe.
http://festival.1september.ru/articles/ - dbectuBanb negarorunyeckux uac
«OTKpPBITBIN YPOK».

http://www.fizika.ru/ - caiit i yuureneit Gu3uku U X y4CHHKOB.
http://www.physics.ru/ - maTepuasl o (pu3HKe.

WwWWw .ege .edu.ru - madopmanuonHsiii mopran EI'D.

http :// school - collection .edu . ru / - egunas xomrekius LIIOPoB

7. http:// www.fipi.ru/

8. https://infourok.ru/

9. https://www.yaklass.ru/
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