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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO o0OIIEro o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUWA M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

CopepxaHue mnOporpaMMbl 1O (U3MKE HAMpaBlIeHO Ha (QOpMUpOBaHME
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYaroIIMXCsd M OPraHu3alui0 HU3yYEHUs
bu3uKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUIAHUPYEMbBIM JTUYHOCTHBIM U METANpPEJAMETHBIM pe3yJibTaTaM 00yUeHHUs], a TAKKE
MEXIIPEMETHbIE CBSA3U E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma no ¢u3uke ycraHaBlIMBaeT pacnpeaerieHre yueOHoro Marepuaia
1o rogaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma mo ¢usmuke pazpaboTaHa ¢ IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMmMbl IO y4eOHOMY MPEIMETY.

duzrka SBISIETCS  CHUCTEMOOOpA3yIOIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH H (PU3HUECKOMN
reorpadguei, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYIO KapTUHY MHUDpA,
npenocTaBisieT Haubosnee siCHble 00paslbl MPUMEHEHUS HAy4YHOTO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEepeca K HayKe Yy 00yJaronmxcs.

N3yuenne ¢usukn Ha 6a30BOM ypOBHE IMpEAIoaraet oOBJAJCHUE
CIEAYIOIINMHU KOMIIETEHTHOCTSAMH, XapaKTepU3yIOUIMMU E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

HAyYHO OOBSICHATD SBIICHHUS,

OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICT0OBAHMUS;
MHTEPIPETUPOBATh JIaHHBIE M HCIIOJIb30BaTh HAYYHBIE JOKa3aTeIbCTBA MJIS
MOJTyYEHHUS BBIBOJIOB.

Hemun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®DPusuka» B
oOpa3oBaTelnbHBIX oOpranm3anusx Poccuiickoit ®denepanun, pearn3yromux
OCHOBHBIE  00II€00pa30BaTeIbHbIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM
Konnerun MunucrepctBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne TIK-48H).

Hesu nzyyenus pusuku:



MpuoOpeTeHre HHTEpeca M CTPEMIICHUS OOyYalOlUXCS K HAYYHOMY H3YUCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;
pa3BUTHE TMPEJCTABICHUM O HAyYHOM METOJI€ TMO3HaHUusA U (HOPMHUPOBAHUE
HCCIIEIOBATEIHLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHue HAY4YHOTO MHPOBO33PEHMSI KaK pe3yJbTara HW3yYeHHs OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKY;

dbopMupoBaHuEe MPEACTABICHUNA O poiau (QU3MKKA S  Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUI O BO3MOXHBIX cdepax Oynymied mpodeccuoHaabHON
NEATeNIbHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOATOTOBKA K JajbHEHIIeMy OOy4YeHUIO B
ATOM HaIlpaBJICHUH.

JlocTmkeHue 3TUX IeJied MmporpaMmbl MO (PU3MKE HA YpPOBHE OCHOBHOTO
oO1rero 00pa3oBaHus 00ECEYNBAECTCS PEIICHUEM CIEAYIOIUX 3a4ay:
npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, SJIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne YyMEHUN OMNUCHIBATHh U OOBSICHATh (DU3UYECKHE SIBICHHUS C
UCITOJIb30BAHUEM TTOJTYUYCHHBIX 3HAHHM;

OCBOCHUE METOJIOB PEIICHUSI MPOCTEHITUX PACUETHBIX 3aJlad C HCIOJIb30BaHUEM
bu3uIecKuX MoieeH, TBOPUECKUX U MPAKTUKO-OPUECHTHUPOBAHHBIX 3314,
pa3BUTHE YMEHHH HaOII0/aTh TMPUPOJHBIC SBJICHUS W BBINOJHITH OIBITHI,
nabopaTopHbie pabOThl U AKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C HCIOJIb30BAHUEM
U3MEpUTETBHBIX TPUOOPOB;
OCBOEHHE MPUEMOB paboThI ¢ UH(pOpMaluen GU3NUIECKOro CoAepKaHus, BKIItoUas
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKH, aHAIM3 U KPUTHUYECKOE
OlICHMBaHUE UH(HOPMAIIHH;
3HAKOMCTBO CO cdepamMu MNPOPECCUOHANBHON NEeATEIbHOCTH, CBS3aHHBIMU C
(Gu3UKOM, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMU Ha TOCTHXKEHHSIX
bu3uYeCcKoi HayKH.

Ha m3ydenue ¢usuku (0a30BBIM ypOBEHB) Ha YPOBHE OCHOBHOI'O OOIIETO
obOpazoBanus orBoautcs 238 dacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJlel0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B HEZE).

[Ipennaraemsiii B mporpamMmMe 1o (GU3MKE MEepedeHb JTabopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATEIIbHBIN XapaKTep, yUUTEeb JeIaeT BEIOOP IPOBEICHUS
7abopaTOpHBIX PAbOT W OMBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH
0oOy4Jarommxcs, CIHUCKa IKCIEPUMEHTANBHBIX 3aJaHWi, MpeajiaraeMbIX B paMKax
OCHOBHOTO TOCYZIapCTBEHHOTO 3K3aMeHa 10 (PU3uKe.
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COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BennuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cuicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOJY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUecKuX SBJICHUN C TOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

MexaHn4YecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.
dusnueckne MNpuOOpHl W MPOIEAypa MPSAMBIX H3MEPEHUM AaHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

OrnpeenieHue 1EHbI JAeICHUS MIKAJIBI U3MEPUTEIILHOTO prbopa.

N3mepenue pacCcTosHUM.

N3mepenne 00bE€Ma KUIKOCTH U TBEPIOTO Tea.

Onpenenenue pazMepoB MaJIbIX TEJL.

N3mepenue temnepaTypbl MpPU MOMOIIU KHIKOCTHOTO TEPMOMETpa M JaT4HKa
TEMIIEPATYPBHI.

[IpoBeneHue nccieqoBaHus MO MPOBEPKE TMIOTE3bl: NAIBHOCTH IMOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OTbITHI,
JOKa3bIBAIOIE TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrkeHne dactul BeniectBa. CBs3b CKOPOCTH JIBDKEHUSI 4YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHUE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUIKOCTEM W TBEPIBIX
(kpuctaminyeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

Hab6mronerrne O6poyHOBCKOTO JIBHIKCHHUS.

Ha6mronenne nuddys3un.

HaGmronenne siBneHUN, OOBSCHSIIONIUXCS TPUTHKCHUEM WU OTTAIKHBAHUEM
Y4aCTHI[ BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

OueHka quaMeTpa aToMa METOJI0OM PSI0B (C Ucoyib30BaHueM (oTorpaduii).
OneITHI IO HAOIIOAEHUIO TEIJIOBOIO PACIIMPEHUS T'a30B.
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OnbIThI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Paznen 3. JIBukenue u B3anMoaeiicTBUeE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpeliHsisi CKOPOCTh IIPU HEPABHOMEPHOM JABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS.

SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tel Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBMXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTU Teja.
IInoTHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHHIE
00BbEMa BellecTBa.

Cuita Kak XapakTepucTUKa B3aumojaeucTBus Tesl. Cuiia ynpyrocTd M 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO IUHAMOMETpA. SIBJIEHUE TATOTEHUS U CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux iaHerax. Bec rena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsmoil. PaBHoxelicTByromas cui. Cuia TpeHus.
TpeHune CKOIbKEHUSI U TPEHUE MTOKOsl. TpeHre B IPUPOJIE U TEXHHUKE.

Jemoncmpayuu.

HaGmonenre MexaHU4YeCcKOro JBUKEHUS Tea.

N3Mmepenne cKopoCcTy MPSIMOJIMHENHOTO IBUKECHUS.
HaGmronenue siBjeHUst HTHEPITUU.

HaGmronenne u3meHeHus: CKOPOCTH MPU B3aUMOJICUCTBUU Te.
CpaBHeHuE Macc MO B3aUMOJIECHCTBUIO TET.

CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJHOMN MPSMOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIapUKa B KUIKOCTH, MOJEIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpycKa WU [IapHuKa M0 HAKIOHHOM
IJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

OMNBITEI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD PACTsDKCHUS (IeGopMaliuu) Mpy>KHHBI
OT MPUWIOKEHHOU CHJIBL.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHUS OT BECa Teja
Y XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

JlaBnenue. CriocoObl YMEHBIIEHUSI U yBEIUYEHUs AaBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJICHHsS Ta3za OT 00bEma, Temmeparypbl. Ilepemaua naBnmeHus
TBEPABIMU TEJAMH, XKUAKOCTAMH W razamu. 3akoH llackang. ITneBmaTmueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS XUJIKOCTH OT riayOuHbl. ['mapocTaTuyeckuit
napagokc. Coobmaromuecs: cocyibl. [ ' napaBnnyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuuuHBI CylecTBOBaHUS
BO3yIIHONW 00o0mouku 3emnu. OmbiT Toppuuennu. M3mepenune atMochepHOTo
JaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIIEHUSI OT BBICOTHI HAJ] YPOBHEM MODSI.
[Tpubopst 1y1st M3MepeHus: aTMOCHEPHOTO JTABICHUS.

JlelicTBrE XUAKOCTH U Ta3a Ha MOrPYKEHHOE B HUX TeJO. BelTankuBaromas
(apxumenoBa) cuna. 3akon Apxumena. [InaBanue ten. Bo3nyxomnaBanue.
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Jemoncmpayuu.

3aBUCUMOCTD JIABJICHHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHus KUJIKOCTHIO U Fa30M.

Coobmiatomuecst COCyIbl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBuss aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT OOBbEMa MOTPYXKEHHOW YacTH Tela M
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOU KUIKOCTH.

VYcinoBue maBaHUs TEJ: IUIABAHUE WM TMOTPYKEHHUE TEA B 3aBUCUMOCTH OT
COOTHOIIIEHUS TJIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padomut u onvimut.

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TeJa.

OrnpenenieHue BBITAJIKMBAIONICH CHUJIbI, JEUCTBYIONIEH Ha TeJO, MOTPYKEHHOE B
KHUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JCHCTBYIOIIEHM HaA TEIO B
KHUJIKOCTH, OT MACCHhI TeJa.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKMBAIOLIECH CUIIBI, IEUCTBYIONICH
Ha TEJO B XUAKOCTH, OT 00bEMa MOTPYKEHHOW B KUJIKOCTh YaCTH Tejila U OT
IJIOTHOCTH YKUJIKOCTH.

KonctpyupoBanne apeoMmeTrpa WIM KOHCTPYUPOBAHUE JIOAKU U ONIPEHECICHUE €€
IPYy30II0ABEMHOCTH.

Paznen 5. PabGoTra 1 MOIIHOCTH. JHEPrus.

Mexannueckas pabota. MOIIIHOCTS.

[Ipoctbie MexaHU3MBI: pblyar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [lpuMeHeHMe mpaBWiIa paBHOBECHs pblyara K OJIOKY.
«3omoroe mpaBwio» MexaHukd. KIIJ[ mpocteix MexanusmoB. IlpocTeie
MEXaHHU3MBbI B OBITY M TEXHUKE.

Mexannyeckas d3Hepruss. KuHeTMdeckas M NOTECHUHAIbHAS JHEPIUSL.
[IpeBpalienre 0JHOTO BUJIa MEXAHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXpAHEHUSs
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

[Ipumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamophuie pabomot u onvimot.

Onpenenenue pabOThl CHIIBI TPEHHS NPU PABHOMEPHOM JBHKEHHHM Tella IO
TOPU30HTAIBHOM MTOBEPXHOCTH.

HccnenoBanne yclioBui paBHOBECHS pblyara.

N3mepenne KII/] Hak1OHHOM ITOCKOCTH.

N3ydenne 3ak0Ha COXpaHEHHS] MEXAHUYECKON SHEPIHUU.

8 KUIACC

Pasznen 6. TenyioBbie ABJICHUS.
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OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPUM CTPOECHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHNS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHUU.

Mopenu TBEPIOro, >KHIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammnueckue u amopusie tena. OObsiCHEHUE CBOWCTB I'a30B, KMIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUU MOJEKYISIPHO--KUHETUYECKON TEOPUHU.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIECHUA. TeIIOBOE paCIIMPEHUE U CKATHUE.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEILIOBOI'O JBHXKEHUS
gactull. BHyTpeHnsisi sHeprus. CnocoObl HU3MEHEHUsS BHYTPEHHEH SHEPruu:
TerIonepeaayda U COBEPILICHUE paboThI. Bunbl TEIJIONEPEAAYM:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JTyUEHUE.

KonmnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oananca. IlnaBneHue wu
OTBEP/ICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAasA TEIJIOTA ILJIABJICHMUS.
[TapooOpaszoBanne u konjaeHcaius. Mcmapenue. Kunenue. VYjaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KHUIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxHocTbs Bo3myxa.

DOHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpuniuner padotel TerioBbix nsurateiedt KIIJ[ TtermmoBoro aBuratens.
TerioBble IBUTaTEN U 3aLUATA OKPYKAIOIIEH CPEbl.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Jemoncmpayuu.

HaGmronenrie OpoyHOBCKOTO TBUKEHHUS.

Ha6monenune nuddysuu.

HaGmonenue siBjeHN cMaYrBaHUS U KAl PHBIX SBICHUH.

HaGnronenue TerioBoro pacimpeHust Tel.

W3meHenne naBieHUs Tra3a MpPU M3MEHEHMH O00bEMa M HarpeBaHUU WIH
OXJIAXKICHUU.

IIpaBuna nsmMepeHus: TemMneparypsl.

Bunbr Terionepenaun.

OxmnaxxeHne Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMU CUIIAMH.

. CpaBHEeHHUE TEMIOEMKOCTEN pa3TMYHbIX BEIIIECTB.

. HaGnronenue kumenus.

. HabGmoteHre mocTosTHCTBA TeMIIEpaTyphl IIPH TUTABJICHUH.
. Mopaenn TEIJIOBBIX ABUTATEIIEH.

Jlabopamopnwie padbomot u onvimot.
OnpITHI 110 OOHAPYKEHUIO IEUCTBUS CHUJT MOJICKYJISIPHOTO MPUTSIKEHHUS.
OnpITHI IO BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WIIM caxapa.
OnpITHl IO HAOIIOJICHUIO TETJIOBOT'O PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeJl.
Onpenenenue naBieHUs BO3lyxa B OaJJIOHE MIMPHUIIA.
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OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb AAaBJICHHS BO3[yXa OT €ro o0ObéMa H
HarpeBaHus WIN OXJIAXKICHUS.

[IpoBepka rumnoTe3pl JUHEWHOW 3aBUCUMOCTH JUJIMHBI CTOJIOMKA JKHAKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmtonenne nsMeHeHrss BHYTPEHHEW SHEPTUM Tejla B pe3ysibTaTe TeIUIonepeaauu
1 paOOThl BHEIIHUX CHIL

UccnenoBanue siBIEeHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJIOJHOW M ropsdeit
BO/IBI.

OrnpenienieHne KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJIOM MPU TEINIOOOMEHE C
HarpeThIM METAJUIMYECKUM HHJIMHIPOM.

Onpenenenue yAaeabHON TEIIOEMKOCTH BEIIECTBA.

UccnenoBanue nmporecca UCIapeHusl.

Onpenenenne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yAeabHON TEIIOTHI IUIABJICHUS JIbJA.

Paznen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnexkTpuzanus Ten. JIBa poaa 3JeKTpUUYECKUX 3apsiaoB. BzammojeicTBue
3apsiKEHHBIX Ted. 3akoH KyrnoHa (3aBUCHMMOCTh CHJIBI  B3aMMOJCUCTBUSA
3apsHDKCHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TeJIaMu).

Onexktpuueckoe mnoisie. Hanpsixk€HHOCTh 3nekTpuueckoro mnojsa. [Ipuniun
CYNEPIO3UINHU dIEKTPUUECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsAioB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsii.
Crpoenune aroma. IIpoBOOHMKM ¥  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKUA TOK. YCJIOBUS CYLIECTBOBAaHUA DJIEKTPUUECKOTO TOKA.
HcTOYHMKN TOCTOSSHHOTO TOKa. JIeMCTBUS 3IIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUYECKHUI TOK B KUJKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locinegoBaTenbHOE W MApajlieNIbHOE  COEIUHEHHE
IPOBOJIHUKOB.

PaGota W MOMIHOCTH dIEKTpUYECKOro Toka. 3akoH J[xoymsa—Jlenna.
DNEKTpUYECKUE e U MOTPEOUTENH dIEKTpUIecKoi sHeprun B 0biTy. KopoTkoe
3aMbIKaHHE.

[loctossHHBIE ~ MarHuTHl.  B3auMoaencTBHE  NOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHoe nosie 3eMJId U €ro 3HA4Y€HUE MJIs KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1ojie  3JEKTpUUECKOro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. /[€MICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DONEeKTpOoJABUraTelb MOCTOSIHHOTO ToKa. Mcmonb30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABiaeHue snexkrpomMarautHod nHaykuuu. [Ipasuno Jlenua.
DneKTporeHepaTop. CnocoOsl MOJTyYEHHUS ANEKTPUUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.
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11.
12.

DIIeKTpr3anus Ted.

JIBa poza 3JIEKTPUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTuYeCKask NHIYKIMS.

3aKOH COXpPAaHEHMS IEKTPUUYECKHUX 3aps0B.

[IpOBOAHUKH U IUDIIEKTPUKH.

MonennpoBaHUe CUIOBBIX JUHUN dJIEKTPUYECKOTO MOJIS.

HcTouHrMKHM TOCTOSHHOTO TOKA.

JIeHcTBUSA 3IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KHUJKOCTH.

. I'a30BbIl paszpsn.

. I3Mepenune cuibl TOKa aMIePMETPOM.

. I3Mepenune 37eKTpuuecKoro HarnpsKeHUs: BOJIbTMETPOM.

. PeocTar u mara3uH COnpOTUBIICHUH.

. BzauMojieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUs MOJIOCOB MarHUTA.
. MonenupoBaHrue MarHUTHBIX TOJIEH TTOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe nosue Toka. JJIeKTPOMarHur.

. JleficTBHE MarHUTHOTO TOJI HA MMPOBOJHUK C TOKOM.

. DNEeKTPOABUTATENh IOCTOSIHHOTO TOKA.

. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHAYKIIUH.

. OnbrTel @apajes.

. 3aBUCUMOCTb ~ HAIIpaBJICHWS  WMHIAYKIMOHHOTO TOKa OT  YCIOBHM  €ro

BO3HUKHOBCHHMSI.

. DIIEKTpOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomut u onvimeot.
OnbITHI IO HAOTIOZCHUIO AICKTPU3ALUU TEJI MHAYKIIMEH U MPU COMPUKOCHOBEHUHU.
HccnenoBanne neCTBUS SJIEKTPUUECKOrO OISl HA TPOBOJIHUKHU U TUBJIEKTPUKH.
COopka 1 npoBepKa pabOThI AIEKTPUIECKOM IIETH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynimpoBaHUe HANPSHKEHUS.
HccnenoBanne 3aBUCMMOCTA CWJIBI  TOKA, HMAYHIETO 4epe3 pPEe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHHS HA PE3UCTOPE.
OnbIThl, JI€MOHCTPUPYIOUIME 3aBUCHUMOCTb JJIEKTPUYECKOIO COMPOTUBIICHUS
MIPOBOJIHUKA OT €0 JIJIMHBI, TUIOLIAU TONEPEYHOr 0 CEYEHHUS U MaTepHaa.
[IpoBepka mpaBuia CI0KEHUSI HAMPSHKEHUN MPU MOCIETOBATEILHOM COECIMHEHUU
JIBYX PE3UCTOPOB.
[IpoBepka npaBuia AJisg CHIIbl TOKA MPU MapajuieIbHOM COeIMHEHUU PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYILIETO Yepe3 pe3ucTop.
Ornpenenenne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CHJIbI TOKa, HIYIIETO Yepe3 JAMIOYKy, OT
HaNpsHKEHUS Ha HEM.



13.
14.
15.

16.
17.

18.
19.
20.
21.

3.

Onpenenenue KII/] narpesarens.

NccenenoBanre MarHUTHOTO B3aUMOJEHCTBUS ITOCTOSIHHBIX MAarHUTOB.

W3yyeHne MarHUTHOTO MOJs MOCTOSHHBIX MAarHUTOB MPU HMX OOBEAMHEHUH U
pa3lIeICHHUM.

HccnenoBanne nercTBUSA JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITEl, NEMOHCTPHUPYIOIINE 3aBUCUMOCTH CHJIBI B3aMMOJEWCTBUS KATYIIKH C
TOKOM M MAarHMUTa OT CUJIbI TOKA M HAIIPABJICHMS TOKA B KaTYIIIKE.

N3ydeHne neicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIIS.

N3mepenue KIIJI 351eKkTpoABUTraTeIbHOM YCTAHOBKH.

OnBITEI IO UCCIENOBAHUIO ABJICHUS DJIEKTPOMArHUTHOW MHAYKLIHMH: UCCIEIOBAHHE
U3MEHEHN 3HAYEHUS U HANPABICHUS UHAYKIIMOHHOTO TOKA.

9 KITIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHrne. HepaBHoMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsas U1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckOpeHHOE TmpsMOJiUHEHHOE JBkeHHEe. CBOOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHus.
JIuneliHas u yrioBast CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsolii 3akoH HprotoHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTroHa.
[TpuHUHKI CyNEepIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
nageHud. JBumxkenue mianer Bokpyr Comnnua. IlepBas kocmudeckass CKOpPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenune ummyinbca. UMnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa cuil TSXKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [lOoTeHIIManbHas SHEeprus cxKatou npyxuHbl. Knunetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

HaGmronenrne MexaHU4eCKOTO IBIKEHUS Tela OTHOCUTEIIBHO Pa3HBIX TET OTCUYETA.
CpaBHEHME MMYTEN U TPACKTOPUN ABUKEHUS OJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO
pa3HbIX TEJI OTCYETA.

N3Mepenne CKopoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.



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

10.

11.

UccnenoBanne npu3HakOB PaBHOYCKOPEHHOI'O ABUKECHUSI.

HaGntoneHue nBukeHUs Tela Mo OKPY>KHOCTH.

HaGntonenne MeXaHMYECKUX SBJICHUM, NPOUCXOASIIUX B CHUCTEME OTCYETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBMKEHUH OTHOCHUTEIBHO
kaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS TEIA OT MACCHI TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.
HaGmtoneHue paBeHCTBa CHUIT ITPU B3aUMOJICHCTBUU TE.

N3Mmenenue Beca Teia npu yCKOPEHHOM JABUKCHUMU.

IIepenaya umiynbca Ipu B3aUMOJEHUCTBUU TEIL.

[IpeobpazoBanus HEPTUU NMPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMNyJbCca MpyU HEYNPYroM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJibca nMpu adCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGmtoneHne peak THBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHUUeCKON IHEPTUH TIPU CBOOOTHOM TaJICHUH.

CoxpaHeHue MEXAHUYECKOW OHHEPruud TMpU JBWXKEHHUM Tejla MOJ JIEMCTBUEM
IpY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

KoncTpyupoBaHnue TpakTa Jijig pa3roHa v JaJbHEHIIET0 paBHOMEPHOTO JABUKECHUS
IapuKa Uiu TEJIEKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJIbKEHMsI OpyCKa WIIM JIBHXKCHUS IIapuKa I10
HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpEHHUs Tena MpU PaBHOYCKOPEHHOM ABMIKEHHMH IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IIYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBUKECHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIAU TMPU PABHOYCKOPEHHOM JBMIKEHWH 0€3 HaudaIbHOMU
CKOPOCTH IIYTH OTHOCATCS KaK psiJi HEYETHBIX YMCEI, TO COOTBETCTBYIOIIUE
IIPOMEXKYTKU BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHMSI CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO
JABJICHUSL.

Omnpenenenne kodhPUIIMEHTa TPEHUS CKOJTBKECHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Onpenenenue pabOTHl CHIBI TPEHUS TMPU PABHOMEPHOM [BIDKEHUU Tela TI0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C HUCIOJIb30BAHUEM
HETMOJBUKHOTO U MOJIBU)KHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpPAHEHHUS SHEPTUU.

Pazgen 9. Mexanuueckue Koj1eO0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTndeckuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATETIBHOM JIBUKEHUU.

3aryxaromue  KojeOaHus.  BeIHyxkIeHHble — KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJIHBL. (CBOWCTBAa MEXaHWYECKHX BOJH. [IpomosibHeie U
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nonepevyHble BOJIHBL. JlMHA BOMHBI M CKOPOCTh €€ pacrnpoCTpaHCHHS.
Mexannyeckue BOJIHBI B TBEPAOM TeJI€, CCHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka u BbicOoTa TOHa. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

Ha6monenue konebaHuil Tes noj AeMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGmroneHne BoIHYKIEHHBIX KOJIeOAHUM U pe30HaHCa.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIH).

HaGmtoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

OmnpeeneHue 4acToThl U Nepruoja KojaebaHnii MaTeMaTHIECKOT0 MasiTHUKA.
Ornpenenenue 4acToThl U Nepruoa KojaebaHui Npy>KMHHOTO MasiTHUKA.
HccnenoBanne 3aBUCHMOCTH TIEPHOJIa KOJICOaHUH MMOIBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH TepuUojia KoJeOaHWUW NPYKWHHOTO MasTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TIeproaa KojeObaHul rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Irpy3a.

OnpIThI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepUoAa KOJIeOaHUW MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U JKECTKOCTHU MPYKHUHBI.

N3mepenue yckopeHus: CBOOOTHOTO MaICHHUS.

Paznen 10. DieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJIH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSA3U.

DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamophuie pabomot u onvimot.

N3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBas MOJEJIb CBeETa. Hcrounuku CBeETa. [IpsimonuueriHOE
pactpocTtpanenue cBera. 3atmenusa Connua u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKano. 3aKOH OTpaKeHUs CBETa.

[Ipenomiienne cBera. 3akoH mnpenomieHusi cBera. [lonHoe BHyTpeHHee
oTpakeHHe cBeTa. Vcmosb3oBaHME TMOJHOIO BHYTPEHHETO OTpPaXKEHUsS B
ONTHUYECKUX CBETOBOJIAX.
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JIunza. Xon onayuedr B gauHze. OmnTuueckas cucrteMa (Qoroanmnapara,
MHKpOCKONAa M Tejeckoma. ['y1a3 kak onTuyeckas CHCTEMA. bIM30pyKoCTh M
NATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoTona. CnoxeHue
CIIEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAMonHEHHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[TonyueHnne n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cera.

Onruyeckuii CBETOBO/.

Xop ydelt B coOuparoiieit JuH3e.

XO0J Iy4er B pacCEeUBAIOLLIEH JIMH3E.

[Tonyyenue n3o00paxeHUi ¢ TOMOLIBIO JIUH3.

[Tpunuun necTBus goToamnmapaTa, MUKPOCKOIIA U TEJIECKOTA.

. Monenp riasa.
. Paznoxxenue 6eoro cBera B CIIEKTP.
. [lonydenue 6eoro cBeTa Mpu CI0KEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yTIJIa OTPAXKEHHUSI CBETOBOTO Jiyda OT YyIJja MaJIeHusl.
N3yuyenue xapakTepucTuK u300paxxeHus IpeIMeTa B TUIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yIJla MPEJIOMIIEHUS] CBETOBOTO Jiyda OT yIJia MaJeHHUS
Ha TPAHUIIE «BO3LYX—CTEKIION.

[Tonyyenue n3o0paxeHuit ¢ TOMOIIBI0 COOUPAIOIIEH JTUH3HI.

Onpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKON CUITBI COOMPATOIIEH JTNH3bI.
OnBITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OneITH IO BOCTPUATHIO I[BETA MPEAMETOB NP MX HAOIIOACHUHU Yepe3 IIBETOBBIC
(bUITBTPHI.

Pa3znen 12. KBanToBbI€ SIBJICHHS.

Onwitel Pe3epdopna u mmanerapHas Mojenb aroma. Monenb atoma bopa.
Hcnyckanue u nornomnieHue ceera atomoM. KBanTel. JInHelyaTsie CIIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eta- u ramma-usnydenus. CTpoeHue aTOMHOTO
anapa. Hykimonnas wmoaens aromHoro sapa. HMszoromel. PaauoaktrBHBIE
npeBpaiienus. llepuon monypacnana aTOMHBIX sAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX sifep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku sueprun CoJiHIa U 3BE3].

SnepHas sHepretuka. J[eMCTBHS paAMOAKTHUBHBIX W3JIYYCHUN Ha JKUBBIC
OpraHu3MBl.

Jemoncmpauuu.

CrexTpbl U31y4YEeHHS U MOTJIOMICHUSI.
CrekTpsl pa3IM4HbIX Ia30B.
CnekTp Bomopoa.



HaGmonenne TpekoB B kamepe Buibscona.
PaboTta cuéTurka HOHU3UPYIOMIHUX U3TYUECHHM.
Perncrpanns nznydyeHuss IpUpOIHBIX MUHEPATIOB U IPOTYKTOB.
Jlabopamophuie padomot u onvimot.
HaGnronenue CIuIOMHbBIX U TMHEWYATHIX CIEKTPOB U3TyUEHUS.
HccnenoBanne TPeKOB: M3MEPEHHUE SHEPTHM YACTHUIBl M0 TOPMO3ZHOMY MYyTH (IO
dotorpadusim).
N3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

[ToBTOpUTENHEHO--00001IAIOIINI MOAYIH IPEIHA3HAUEH JIJIsl CUCTEMAaTHU3allH
U 0000IIeHHs]  NPEIMETHOTO  COJAEpX aHUS U ONbITa  JIEITEIbHOCTH,
NpPUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKKe JJIs TIOJITOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke s o0yyaroumxcs,
BbIOpPABIINX 3TOT YYEOHBIN MPEAMET.

[Ipy “3ydyeHHHU JAHHOTO MOJYJISI PEANTHM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHJIbI
JESTEBHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUnBAETCS JOCTUKEHUE MPEAMETHBIX U
METanpeMETHbIX  IUJIAHUPYEMBbIX  Pe3yJbTaToB  OOydeHus, QpopMuUpyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTbh: OCBOEHHE HAyYHBIX METOJIOB HCCIIEIOBAaHHUS
ABJIICHUA TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMU OOBACHATH (HU3NUECKUE
ABJICHUS, NPUMEHSAS TOJyYEHHbIE 3HAHWS, pellaTh 3aJadyd, B TOM YHCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IpyHIMNMANBHO ACATENBHOCTHBIM XapakTep JAaHHOIO pasjera pealn3yeTcs
3a Ccu€T TOro, 4YTO OOydYalouluecs BBINOJHSAIOT 3aJaHUsA, B KOTOPBIX UM
peaIaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAaHUN paclo3HaBaTb M HAYYHO OOBSACHATH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld NPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METOBI UCCIEAOBAHNS (PU3NUECKUX SIBICHUN, B TOM

quCIIe JUIsl IPOBEPKU FMIIOTE3 U MOJIYYEHUsI TEOPETHUECKUX BBIBOIOB;
OOBSICHATH HAY4YHBIE OCHOBBI HanOoJjiee BaXKHBIX JIOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAaIlpUMeEpP, NPAKTUYECKOTO0 MCIOJIb30BAHUS PAa3IMYHbIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHECHMS BCEX M3BECTHBIX BUIOB
DHEPIUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3NKu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuyaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMUHOCTHBIE PE3yJbTaThl B
YacTH:
1) naTpMOTHYECKOr0 BOCIIUTAHUS:
— TPOSIBJIEHWE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHMCKOM
bu3nUecKol HAyKH;
— [IECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
— TOTOBHOCTHb K aKTMBHOMY YYaCTHUIO B OOCY)XJICHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJEM, CBSI3aHHBIX C MPAKTHUYCCKUM TPUMEHEHHEM JOCTHKCHHUI
buzuky;
— OCO3HaHME BAXXHOCTH MOPAIbHO--3TUYECKUX TMPUHIUIIOB B JIESITEILHOCTU
Y4EHOTI0;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS
— BOCIIPUSITUE OSCTETUYECKUX KAauecTB (PU3NYECKONW HayKh: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:
— OCO3HAHME IEHHOCTH (PU3MYECKON HAYKU KaK MOIIHOT'O MHCTPYMEHTA MO3HAHUS
MUpa, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaXKHEHUIIEH COCTABISAIOMIEN KYIbTYpbI;
— pa3BUTHE HAay4yHOW JIOOO3HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;
5) popmupoBaHusi KyJbTYPbI 3/I0POBbSI M1 IMOLMOHAIBHOT0 0JIATONOJIYYHSI:
— OCO3HAaHHWE IIEHHOCTH 0e30macHoro o0pa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BAXXHOCTU TMpaBWi O€30MaCHOTO TIOBEICHMS Ha
TPAHCIIOPTE, HA JOpOrax, C DJJIEKTPUYECKHM U TEIJIOBBIM OOOPYJOBaHHUEM B
JOMAIIHUX YCIOBUAX;
— c(OopMUPOBAHHOCTH HaBBIKA Pe(IICKCHUH, PU3HAHUE CBOETO MpaBa Ha OUITUOKY U
TAKOr0 K€ MpaBa y APYroro 4eJoBeKa;
6) Tpy10BOI0 BOCIIMTAHMSI:
— AaKTHUBHOE Y4YacTHE€ B PEIICHUU MPaKTHUYECKUX 3ajJay (B paMKax CEMbH,
o0Opa3oBaTeIbHOW OpraHM3aIly, TOPOja, Kpas) TEXHOJIOTHYECKON M COIMAaIbHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ PU3NUECKUX 3HAHUIA;
— WHTEPEC K MPAKTUIECKOMY H3yUEHUIO MPOodeCcCHii, CBI3aHHBIX C (PU3UKOM;
7) 3K0JIOrn4eCKOro BOCIIMTAHMS
— OpUEHTallMs Ha IpUMEHEHUE PU3NYECKUX 3HAHUH JUIsl PelIeHUs 3a1a4 B 00JaCTh
OKpY’)Karolen cpenpl, IJIAHUPOBAHUSI MOCTYNKOB W OLIEHKA HX BO3MOXKHBIX
MOCJIEICTBUI JIJIs1 OKPY’KAIOIIEH CPEbI;



— OCO3HAaHME TIJ00AJBHOTO XapakTepa JKOJOTMYECKUX MpoOIeM U IyTed HX
pelIeHHUS;

8) amanTanMm K HM3MEHAIOIMMCH YCJOBUSM COLHAJIBHOW W NPHPOAHOH
cpeabl:

— NOTPEOHOCTh BO B3aUMOJIEHCTBUU MPH BBHINOJIHEHUH HUCCIEAOBAHUI U MPOEKTOB
(u3nyuecKoi HapaBIEHHOCTHU, OTKPBHITOCTh ONMbBITY U 3HAHUSM JPYTHX;

— TIOBBIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEeSTENbHOCTD;

— NMOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCIE (POPMYIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3MUYECKUX 0OBEKTaX U SBJICHUAX;

— OCO3HaHHME AEPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEW B 00iacTu
buzuky;

— IJIAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

— CTpEeMJICHHE aHAJIM3UPOBATH W BBISBIATH B3aUMOCBSI3M MPUPOJIBI, OOIIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCTIOJIB30BaHHEM (QU3HUECKUX 3HAHUI;

— OIICHKa CBOMX JIEWCTBHI C YYETOM BIMAHHMS Ha OKPYXKAIOUIYI0 Cpeny,
BO3MOXKHBIX TJI0OAJIBHBIX MMOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe OcCBOCHHs mporpamMmbl Mo (U3UKE Ha YPOBHE OCHOBHOTO
o01rero oopa3zoBanus y o0ydaromierocst OyayT chopMUpOBaHbI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOUYAIOIINE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpCaJbHBIE  y4eOHBIC  JICHCTBHUS, PETYIATHBHEIC
YHHUBEpCAIbHBIC YIeOHbIC IEHCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJoruyeckue JelcTBU:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA O0BEKTOB (SIBICHUN);
yCTaHaBIIMBaTh CYIIECTBEHHBIM TMpHU3HAK KIacCHU(pUKAIIMKA, OCHOBAHHS IS
000011IeHNS 1 CPAaBHEHUS,

BBISBIIAITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B paccMaTpUBacMBbIX (hakTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3NUECKUM SIBIICHHSM;

BBISBJISITH IPUUNHHO--CJICICTBEHHBIC CBSI3M IIPU U3YUCHUU (PU3HYECCKUX SBIICHUHN U
MPOIIECCOB, JIeNaTh BBIBOJBI C HCMOJIB30BAaHWEM JCAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKIIOUCHHM, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3AX (PU3HYCCKUX BEITUYNH;
CaMOCTOSITETTLHO BBIOMpAaTh CHOCOO pereHus ydeOHOW ¢u3nueckond 3amadu
(cpaBHEHHE HECKOJBKHMX BAapHAHTOB PEIICHUS, BHIOOp HanbOoJiee MOAXOJAIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTeJIbCKHe 1eCTBHUA .

HCTIOJIb30BaTh BOMPOCH! KaK MCCIE0BATEIILCKUN HHCTPYMEHT MMO3HAHMS;



MPOBOJIUTh MO CAMOCTOSITEIBHO COCTaBJIICHHOMY IIJIaHY OIBIT, HECIOXKHBIN
bu3HYeCcKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCCie0BaHuE (PU3NYECKOTO SIBJICHUS,
OIICHMBATh HA MPUMEHHUMOCTh W JIOCTOBEPHOCTH WH(OPMAIUIO, TIOJYYCHHYIO B
X0/ UCCIIEIOBAHMSI WIIH DKCIIEPUMEHTA;

CaMOCTOSITETbHO (OPMYIHpPOBAaTH OOOOIIEHHUS U BBIBOJALI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEMIlee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a
Tak)KE BBIABUTATH TPEIINOJNIOKEHUS 00 HMX pa3BUTHH B HOBBIX YCIOBHUSAX W
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

NPUMCHSTh Pa3IUYHbIC METObI, HHCTPYMECHTBI M 3aIIPOCHI TIPH TOWCKE U OTOOpE
UHPOpPMAIMKM WJIA JAaHHBIX C Y4YETOM TIPEIJIOKCHHON ydeOHOW (hHU3UYeCKO
3a/1a4H;

aHAIM3UPOBaTh, CHUCTEMATH3UPOBaTh W  HMHTEPIPETHPOBATH  HH(POPMAIIUIO
Pa3IUYHBIX BUIOB M OPM MPEICTABIICHHUS,

CaMOCTOSITEILHO BBHIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBIICHUS WH(DOPMAIUU |
WJUTFOCTPUPOBATH pelllaeMble 3a/1aul HECIIOKHBIMU CXeMaMU, AUarpaMMaMu, HHOM
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHHKATHBHBIE YHUBEPCATbHbIE YUeOHbIE TeficTBHSI:

B XOJIe 00CYXJeHUsS Y4eOHOTO Marepuasa, pe3ysbTaToB JIabOpaTOPHBIX padoT U
IPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOil TeMbl U BBICKA3bIBAThH
UJey, HalleJICHHbIE Ha pEeIIeHUE 3aJlayd M MOoJjep)kKaHue OiaroxenareabHOCTH
OOIIIEHHS;

COTIOCTAaBJISITh CBOM CYXKJEHUS C CYXICHHSIMH JPYTrHX Y4YaCTHUKOB JHayora,
O0OHapy’KUBATh Pa3JIMUUE U CXOACTBO MO3UIIUH;

BBIP@YKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOIMYHO TPENCTaBISATh PE3YNbTAThl BBIMOJHEHHOTO (DU3MUECKOrO0 OIBITA
(3KCTIEpUMEHTA, UCCIIEI0BAHUS, TPOCKTA);

NOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYaJIbHOM
paboOTHI NPH PEIICHUN KOHKPETHON (DU3NUIECKOM MPOOIIEMBI;

MPUHUMATh [ETTH COBMECTHOW NESTEbHOCTH, OPTaHW30BBIBATH ACHCTBUS MO €&
JOCTIKEHUIO:  PACTIPENeNsITh POJH, OOCYXIaTh TMPOIECCh €  PE3yIbTaThI
COBMECTHOM pabOTHI, 000011aTh MHCHHUS HECKOJIBKUX JTFOJICH;

BBHITIOJTHSATH CBOIO YacTh palOTHI, TOCTUTAs] KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBUA C IPYTUMH YICHAMU KOMaH/IbI,
OIICHWBATh Ka4yeCTBO CBOErO BKJIaJa B OOMUH TPOAYKT TO KPUTEPHSIM,
CaMOCTOSTEIFHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

Camoopranuszanus:
BBISIBJISITh MPOOJEMBbI B JKM3HEHHBIX M YYEOHBIX CUTyalusaX, TpeOYIOIIMX IS
peleHns pU3NUeCKUX 3HaAHUM;



OpPUEHTUPOBATHCS B PA3IMYHBIX MMOAXOAAX NPUHITHS PEIICHUN (MHANBUAYAIbHOE,
MPUHATHE PELIEHUs B TPYIIE, IPUHITHE PEIICHUN TPyNION);

CaMOCTOSITEJIbHO COCTABJIATH AITOPUTM pelIeHUs] PU3NYECKON 3a/auu Wi IJIaHa
UCCIIEJOBAHMS C YYETOM HMEIOIIMUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMeHTHpPOBATh MpeJiaraéMble BApHUAHTHI PEILICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJVIEKT:

JaBaTh aJ€KBATHYIO OLIEHKY CUTYAllMH U MpeJyiarath iaH e€ U3MEHEHUs;
OOBSACHATh NMPUYMHBI JTOCTHKEHHS (HEJOCTHXKEHHUS) PE3yJbTAaTOB JESATEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM 4YHUCJIE€ B XOJ BBIIOJHEHUS
(¢u3MUecKOro HMCCiAeAOBaHMUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB,
MU3MEHMBIIUXCS CUTYAIMi, YCTAHOBICHHBIX OMIKUOOK, BO3HUKILIUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa WIM JUCKYCCHUM Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;

Npu3HaBaTh CBOE MPAaBO Ha OMIMOKY NMpU peuieHuu (U3MYECKUX 3a7ady WA B
YTBEPKJCHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

NPEAMETHBIE PE3YJIBbTATHI

K xoniy oOyuenusi B 7 Kjacce mpeMETHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
UCIIOJIb30BaTh TOHATHS: (U3UYECKHEe U XUMHUUYECKHE SBICHUS, HaOIIOACHHE,
HKCIIEPUMEHT, MOJIeNb, THUIIOTe3a, EAUHUIIBI (U3HUUECKHUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3zHoe),
MEXaHMYECKOe JIBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSMOJIMHEWHOE),
TPACKTOpHs, paBHOACHCTBYyIOIIAs cuia, nedopmarus (ymnpyras, MjacTHUecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuyarh sBaeHUs (auddy3us, TEIIoBOE JBMKEHUE YaCTHI[ BEIIECTBa,
pPaBHOMEpHOE ABUKEHHE, HEPABHOMEPHOE JIBHX)KCHUE, MHEPIUS, B3aUMOJCHCTBUE
T€J, paBHOBECHME TBEPABIX TEN C 3aKPEIUIEHHOW OChbIO BpalleHus, Iepeaaya
JaBICHUS TBEPIBIMU TEllaMU, KUJAKOCTSIMH M Ta3aMu, aTtMoc(hepHOe aBlieHUE,
IJIaBaHWE TeJ, NPEeBpallleHUus] MEXaHWMYECKOW OSHEpPruu) IO ONUCAHUIO UX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
dusnueckoe sBICHUE;
pacmo3HaBaTh MPOSBICHUE W3YyYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXKarOIeM
MHUpE, B TOM 4YHCIe (U3NYECKHE SIBICHUS B TMPHUPOJAC: MPUMEPHI JIBHKCHUS C
Pa3IUYHBIMU CKOPOCTSMU B KMBOUM M HEKUBOW MPUPOJIE, NEUCTBUE CUJIBI TPEHHUS B
MpUpOAC W TEXHUKE, BIHMSHHE aTMOC(HEpPHOrO JAaBICHHUS HA JKUBOW OPTaHH3M,
IJIaBaHWE pbIO, phlUard B TEJ€ YEJIOBEKa, MPU 3TOM IMEPEBOJUTH MPAKTUUYECKYIO
3a/1a4y B y4e€OHYIO, BBIJICNSATh CYILIECTBEHHbIE CBOMCTBA (MpHU3HAKU) (PU3MUECKUX
SIBJICHUI;



OMHUCHIBATh M3YYEHHBIE CBOMCTBa Tein W (UBUYECKUE SIBICHUS, HCIOIb3YS
dbuznyeckue BeaUUYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMsl, MYTh,
CKOpPOCTb, CPEAHSSI CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Teja, CHJIa
TpeHus, AaBieHuE (TBEPIOro Teia, MKUIKOCTH, ras3a), BbITAJKUBaOIas CuUia,
MexaHuuyeckass padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIbI, KO3 UIUEHT
MOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KHUHETUYECKAsl U MOTEHINAIbHAS SHEPTus), IpU
OMHUCAHUU TMPABWIHHO TPAKTOBATH (PU3MUECKUM CMBICJI HCIOJBb3YEMbIX BEJIMYHH,
UX 0003HAYEHUS U EIUHULBI (PU3UYECKUX BEJIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIOIINE TAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTMMU BEIIMUUHAMU, CTPOUTH
rpadMKu NU3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKHUE SIBJICHUS W TPOIECCHI, UCIOIB3YsI
nmpaBuia CJIOXKEHHs cuil (BAOJb OAHOM mpsiMoit), 3akoH ['yka, 3akon [lackans,
3aKOH ApxuMmesa, TPaBUJIO paBHOBECHsl phiuara (0Ji0Ka), «30J0TOE IMPABUIIO»
MEXaHMKH, 3aKOH COXPAaHEHUS MEXAHWYECKOW OHHEpPruu, IMpU OTOM JaBaTh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTUYeCKOoe
BBIPAKCHHUE;

OOBSICHATh (PU3MYECKUE SBJICHUSI, TIPOIIECCHI U CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBISITH
MPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
c onopoi Ha 1—2 W3yYeHHBIX CBOMCTBA (PU3NUECKUX SBJIICHHUH, (PU3UUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacu€THele 3a1ayu B 1-2 JEHCTBUS, MCMOIB3YS 3aKOHBI UM (HOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKUE BETUYMHBI: HAa OCHOBE aHajln3a YCIOBHUS 3aJadyd
3aMMChIBaTh KPATKOE YCIIOBUE, MOJCTABIATh (PU3NYECKHE BEIMUUHBI B (POPMYJIBI U
IPOBOAUTH PACUEThl, HAXOUTH CIIPABOYHbBIC TAHHbBIE, HEOOXOAUMBbIE JIJISI PEIICHUS
3aJiay, OLIEHUBATh PEATHUCTUYHOCTh OTYYEHHOU (PU3NYECKOI BETHMUNHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIHU (PUINYECKHUX
METOJOB, B OINHCAHUU HCCIICIOBAHUS BBIACIATH IPOBEPSIEMOE MPEAIOIOKEHHUE
(rumore3y), pa3nu4aTh U MUHTEPHPETHUPOBATH IMOJYUYEHHBIH pE3yJbTaT, HAXOIUTh
OIIMOKU B XOJI€ OMBITA, IEIAaTh BHIBOBI 10 €r0 Pe3yJIbTaTaM;

MPOBOJUTH OMBITHl IO HAOMIOJACHUIO (U3HYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten: (opMymupoBaTh MPOBEPSiEMbIE MPEAMNOJIOXKEHU, COOUpaTh
YCTAHOBKY W3 MPEIJI0KEHHOTO OOOpyIOBaHUs, 3alKChiBaTh XOJ OMNbITa U
dbopMynHpoOBaTh BHIBOJBL

BBITIONTHATD MPSMBIE U3MEPEHUS PACCTOSTHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHITBI
M TeMIepaTypbl C WCIOJIb30BAHUEM aHAJIOTOBBIX H IMUGPOBBIX MPUOOPOB,
3aMMChIBATh TTOKa3aHUS MTPUOOPOB € YIETOM 3aJaHHON aOCONMFOTHOW TOTPEITHOCTH
W3MEpPEHUN;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYUHBI OT JPYTOH
C HCHOJb30BaHUEM TMPSMbIX HW3MEPEHUU (3aBUCUMOCTH MYTH PABHOMEPHO
JNBHOKYILIETOCS] T€Jla OT BPEMEHU JABWKECHUS Tela, CHJIbl TPEHUS CKOJBXKEHUS OT
Beca Tella, KayecTBa 00pabOTKH MOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CUJIbI TPEHUS
OT IUIOWIAJAN CONPUKOCHOBEHUS TE€JI, CHJIbl YIPYTOCTH OT YAJIMHEHHS MPYKUHBL,



BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYyKEHHOW YacTH Telda M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBHCHUMOCTU OT IUIOTHOCTH Tejla, OT TIIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH TUIaBaHUS TeJ, YCIOBUN PaBHOBECHS pbluara 1 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHMM YUYEOHOrO HMCCIEOBaHUSA, COOMpPATh YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHMsI, CHeAys TMPeJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKMX BEJIUYUH B  BHUJIC
MPEVIOKEHHBIX TaOMuIl W rpaduKoB, JeliaThb BBIBOJALI IO pe3yJbTaram
HCCIIEIOBAHNS;

MPOBOJINTh KOCBEHHBIE M3MEPECHUS (PU3MUYECKUX BEJIMYMH (TUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO Tejla, CUJa TPEHUS CKOJBXEHHUSA, NABJICHHE BO3AYyXa,
BBITAJIKABAIOIIAsl CWJIA, JEUCTBYIOLIas Ha IMOIPYKEHHOE B KUIAKOCTh TEJIO,
KO3P(UIMEHT  TOJIE3HOTO  JEUCTBUS ~ NPOCTBIX  MEXAHM3MOB),  CIEIys
NPEIJIOKEHHON  MHCTPYKIIMW: TPU  BBITIOJIHEHUHM  HM3MEPEHHH  coOMpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOW BEJIMYMHBI;
coONoaTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu padore ¢ JabopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIUIBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, JUHAMOMETp, COOOIIAIIIMECs COCYIbl, OapomeTp, phblyar,
MOJIBUKHBIN U HETIOABMIKHBIN OJI0K, HAKJIOHHASI TUIOCKOCTH;

XapaKTepU30BaTh MPUHIUMBI JEUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOW Ha UX OMNHUCAHUSA (B TOM YHUCIE: MOAIIMIHUKH, YCTPOMCTBO
BOAOINPOBOJIA, TUAPABINYECKUAN MPECC, MAHOMETP, BEICOTOMED, OPIIHEBOM HACOC,
apeoMeTp), UCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3MUYECKUX SBIICHUNA U HEOOXOIUMbIE
¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TPUMEPHI (HAXOAUTH HMHPOPMALMIO O TpPHUMEpax) MPAKTHUECKOTO
UCTIONIb30BaHMs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NJIsi 0OECTICUECHMS
0€30IMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHMUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUSI 370pOBbS M COONIONCHHS HOPM DKOJOTHYECKOTO TIOBEJCHHS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGpOpMaruu B VHTepHETe B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEKIOIIMXCA 3HAHUM M IYyTEM
CpPaBHEHHS Pa3TUYHBIX MCTOYHHUKOB BBIICIATh HH(POPMAIIUIO, KOTOpPAs SBISETCS
MIPOTHUBOPEUHNBOUN HIIM MOKET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BaTh TIPH  BBIMOJHEHUH YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISIPHYIO
TuTeparypy (pu3udeckoro comepkaHus, CIPABOYHBIE MaTEpHUAIbl, PECypChl CETH
WNutepHer, BiaaeTh NpuUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE KPATKHUE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
2—3 UCTOYHUKOB MHPOpMaK GU3HIECKOTO CONCPKAHUS, B TOM YUCIIE MyOITUIHO
JenaTh KpaTKUe COOOIIEHHS O pe3ylibTaTax MPOEKTOB WM  Y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOJIB30BaTh HW3YYCHHBIM IOHATUHHBIN
anmnapar Kypca (pU3uKH, COMPOBOKIATH BHICTYIIJICHHE MPE3EHTALIUEH;



MpU  BBIMOJHEHUH YYEOHBIX TMPOEKTOB U  HCCIEIOBAHUI  pacrpeieisTh
00sI3aHHOCTU B TPYIIIIE B COOTBETCTBUM C MOCTABICHHBIMU 3ajjadyaMu, CIEIUTh 32
BBITIOJIHEHUEM TIJIaHA JICMCTBUI, aJe€KBaTHO OIEHHUBATh COOCTBEHHBIN BKJIAJ B
NEATENbHOCTh TPYNIbI, BBICTPAWBaTh KOMMYHHUKATHBHOE B3aMMOJECHCTBUE,
YUYUTBHIBAs MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIMMUXCS YMEHUM:
HCIIOJIb30BaTh NOHATHA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JBUKEHHE ATOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEUIECTBA, KPUCTAUIMYECKUE U aMOpQHBbIE
TeNa, HACHIIICHHBI M HEHACBHIIIEHHBIM Map, BIAXXHOCTh BO3/yXa, TEMIIEpATypa,
BHYTPEHHSIS SHEPIUs, TEIJIOBON IBUTATEINb, SJIEMEHTAPHBIN AJIEKTPUUECKUMN 3apsi/l,
AJEKTPUYECKOE MOJIE, TPOBOJHUKU M IUIJICKTPUKHU, TTOCTOSSHHBIM 3JIEKTPUUYECKUN
TOK, MArHUTHOE TMOJIE;
pasnuyarh SIBICHMsS (TEIJI0OBOE pAaCUIMPEHHUE U CXKaTue, TeIloneperaya, TemioBoe
paBHOBECHE, CMayMBaHUE, KaNWUISIPHBIE SIBICHMS, HCHapeHUe, KOHJECHCalMs,
IUIaBJIEHUE, KpUCTauM3auus  (OTBEpAEBAHME), KWUIIEHWE, TeIlonepeaadya
(TeTUIONIPOBOIHOCT, KOHBEKIIHS, U3IIy4ECHHE), ANEKTpU3aLUs TEN,
B3aUMOJEHCTBHE 3apsA0B, JEUCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/ICIICTBUE MAarHUTOB, JCHCTBUE MAarHUTHOI'O MOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs WHAYKIMA) O ONHUCAHUIO MX XapaKTEPHbIX CBOWCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYyKarolem
MUpE, B TOM 4HCIIe (PU3NYECKUe SBJICHUS B MPUPO/JIE: MOBEPXHOCTHOE HATSHKEHHUE U
KalWUISIPHBIE SIBICHUS B NPUPOJE, KpPUCTALIBl B Hpupoae, nanydeHue CoyHIa,
3aMep3aHue BOAOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUe POCHI, TyMaHa, UHEsl, CHera,
AIIEKTPUUECKHE SIBIIEHUS B arMocdepe, SJIEKTPUYECTBO JKUBBIX OPTaHU3MOB,
MarHUTHOE ToJie 3eMJIH, Apel( MoiarocoB, poiab MAarHUTHOTO TOJS JJIA JKU3HHU Ha
3emiie, TOJISIPHOE CHUSIHHE, NPHU 3TOM NEPEBOAUTH IPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIIETSATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX SIBJICHUMN;
OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3WYECKUE SIBICHHS, HCIOJb3Ys
¢usznueckre BeTWYMHBI (TeMmmeparypa, BHYTPEHHSSI SHEPTHs, KOJUYECTBO
TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTh BELIECTBA, YAEJIbHAsl TEIUIOTA IUIABJICHMUS,
yaelbHas TeIIoTa MapooOpa3oBaHUs, yJeldbHAas TEIUIoTa CTOpaHHs TOIUIUBA,
KOO (PUIMEHT TOJIE3HOTO JIEWCTBHUS  TEIJIOBOM MAIIWHBI, OTHOCUTEIbHAS
BJIAJXHOCTh BO3/1yXa, OJICKTPUYECKHW 3apsij, CWIA TOKA, JJIECKTPUYECKOE
HanpsHKEHUE, CONMPOTUBIIEHUE MTPOBOJHHUKA, YAEIBHOE COIMPOTUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh OJJEKTPUYECKOTO TOKAa), MpPU OIMNUCAHUM MPABUIBLHO
TPakToOBaTh (DU3UYECKUII CMBICT HCIOJIb3YEMbIX BEJIWYMH, OOO3HAYECHHS U
eAVHUIBI (PU3UYECKUX BEIWYWH, HAXOAUTh (POPMYIBI, CBSA3BIBAIONIUE JTAHHYIO
¢u3nUecKyl0 BEIMYUHY C JPYTUMU BEIIMYMHAMH, CTPOUTH TPAQUKU W3YUECHHBIX
3aBUCUMOCTEN PU3MUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHUE SIBIICHHUS M MPOLECCHI, UCIONIb3Ys
OCHOBHBIE TTOJI0KEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOPUU CTPOCHHS BEIIECTBA,



MPUHIMI CYNEPIO3ULHNH ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsnaa, 3akoH OMa Ju1s ydacTka 1enu, 3akoH /[xoynsa—JIeHna, 3akOH COXpaHeHUs
SHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alHCHIBATH €T0
MaTeMaTH4YECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKUE MPOLECCHl U CBOMCTBA TEN, B TOM YUCIE U B KOHTEKCTE
CUTyauuin MIPAKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITh
MIPUYUHHO-CIIE/ICTBEHHbIE CBSA3H, CTPOUTh OOBACHEHHE U3 |1—2 JIOTMYeCKHX I1aroB
c omopodl Ha |-2 H3y4yEeHHBIX CBOMCTBAa (UIMYECKHUX SIBICHUH, (DU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiatb pacu€THble 3a7ayd B 2—3 JEHCTBUS, MCMOJIB3YS 3aKOHBI UM (DOpPMYIIBI,
CBs3bIBAIONIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCIOBUS 3aJaydd
3alUCBhIBATh KPAaTKOE YCJIOBHUE, BBISABIATH HENOCTATOK JAHHBIX ISl PELICHUS
3a/layd, BBIOMpATh 3aKOHBI W (OpMyJbl, HEOOXOAuMBbIE Mg €€ peleHus,
OPOBOAUTH PACcYEThl M CPABHUBATH MOJIYYEHHOE 3HAUCHHE (PU3NYECKOI BEIIMYUHBI
C U3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh NPU MOMOIIH (PUIUYECKUX
METOJOB, HCIOJb3ysl OIMCAHWE HCCIENOBAHUS, BBIIEIATh IPOBEPSEMOE
IPEANOJIOKEHNE, OLIEHUBATh MPABUIBHOCTD MOpPsJIKA MPOBEICHUS UCCIEI0BAHNUS,
JienaTh BbIBOJBI;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUN WM (HU3HUYECKUX
CBOMCTB Ten (KamWJUISpHBIE SIBICHUS, 3aBUCMMOCTH JaBJIEHUS BO3llyXa OT €ro
o0BéMa, TemmepaTypbl, CKOPOCTH IIpollecca OCTBHIBAHUS W HArpeBaHUs INpH
U3JIy4YEHUU OT LBETa u3Jydarouend (MOIJIONIAoIIe) MOBEPXHOCTH, CKOPOCTH
UCIIApEHUs BOJbl OT TEMIIEPATypbl KUAKOCTH W IUIOIIAAA €€ MOBEPXHOCTH,
ANEKTPU3ALUS TEA U B3aUMOJEHUCTBUE DIIEKTPUUYECKUX 3apsAJIOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyallM3allisi MArHUTHBIX MOJIEN MOCTOSHHBIX MarHUTOB,
JNEUCTBHSI MAarHUTHOTO TOJIs HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOICTBa 3JIEKTPOABUTATENSI MOCTOSHHOTO TOKA): (DOPMYyIUPOBATh MPOBEPSEMbIE
NPENNONIOKEHUSI, COOUPATh YCTAaHOBKY U3 TMPEIJIOKEHHOTO O0O0pYyJI0BaHMS,
OIMMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

BBIIIOJIHATE MPSIMBIE U3MEPEHUSI TEMIEPATYpPbl, OTHOCUTEIIBHOM BIIAXKHOCTHU
BO3/lyXa, CHUJIBI TOKA, HAMPSOHKEHUS C HCIOJH30BAHUEM AHAIOTOBHIX MPUOOPOB U
JATYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATh PE3YJbTAThl M3MEPECHUN C YUETOM
3a/1aHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT JPYTou
C HCIOJb30BaHUEM MPSIMBIX HM3MEpPEHHl  (3aBUCMMOCTb  COINPOTHUBIICHUS
IIPOBOJHMKA OT €r0 JUIMHBI, IUIOIIAAM IIONEPEYHOrO CEYEHHUs U YACIBHOIO
CONPOTHUBIICHUS BELIECTBA NMPOBOJAHUKA, CHJIBI TOKA, MAYLIErO 4€pe3 IMPOBOJHUK,
OT HaNpsUKEHWs Ha NPOBOJHUKE, MCCIEAOBAHUE IIOCIIENOBATEIBHOTO WU
NapaJlJIeIbHOIO  COEAMHEHUN TMPOBOJAHUKOB): IUIAHUPOBATH  HCCJIEIOBAHUE,
coOMpaTh YCTAHOBKY M BBIMOJIHATH U3MEPEHUS, CIEAysl MPEAJIOKEHHOMY IUIaHy,
(duKCUPOBaTh PE3yJIbTaThl MOJYYCHHOW 3aBUCUMOCTH B BUJE TaOJIUIl U TPaUKOB,
JIE€JIaTh BBIBOJBI IO PE3YJIbTATAM HCCIICIOBAHUS;



MPOBOJUTh  KOCBEHHbIE  W3MepeHus  (usnueckux  BenuuuH  (ynaelibHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTHBIEHUE MPOBOJHUKA, paboTa U MOIIHOCTh
AIEKTPUUYECKOr0 TOKA): IJIAHUPOBATH U3MEPEHUSI, COOMPATh IKCIEPUMEHTAIbHYIO
YCTAHOBKY, CIEIysl TPEMJIOKEHHON WHCTPYKIMH, U BBIYUCIATH 3HAUYCHUE
BEJTUYHMHBI;

coONI0aTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu paboTre ¢ JadopaTOPHBIM
o0opy10BaHUEM;

XapaKTepHU30BaTh TPHUHIMINBI JCHCTBUS W3YYCHHBIX MPHOOPOB M TEXHUYCCKUX
YCTPOUCTB C OMOPOM HAa MX OMUCaHMs (B TOM YHCIIE: CUCTEMa OTOILICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIEpPMETpP, BOIBTMETP, CUETUHUK DIECKTPUUECKOUN
SHEPI'uH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENIbHBIC 3JIECKTPONPUOOPHI
(TIpuUMepBI), ANEKTPUUECKUE MPETOXPAHUTEININ, FIECKTPOMATHUT, dJICKTPOIBUTATEIIb
MOCTOSIHHOTO TOKa), MCHOJIb3ysl 3HAHUS O CBOMCTBaX (DU3UYECKUX SIBICHUN U
HeoOXxoauMbIe (U3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA M U3MEPUTEIIbHBIC MPUOOPHI 1O
CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBIH TEpMOMETp, TEpMOC,
IICUXPOMETpP, TUTPOMETP, JBUTATE]Ib BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOT,
peocTaT), COCTaBIATh CXEMbl JJICKTPUYECKMX IIENel C TOCJIEeNOBATCIIbHBIM U
napajyieIbHbIM COCIMHEHUEM JJIEMEHTOB, pasfinyas YCJIOBHBIE O00O03HAUYECHUS
AJIEMEHTOB AJICKTPUUECKUX TIeTIeH;

OPUBOJIUTH TPUMEPHI (HAXOAUTH HMHPOPMALMIO O TpPHUMEpax) MPaAKTHUECKOTO
UCIIOJIb30BaHMs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU IJIsi O0OECTICUEeHUS
0e30MacHOCTH TPH OOpallleHuHd ¢ TMpHOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3J0pPOBbS M COOJIIONEHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXalollen cpeje;

OCYIIECTBIISITh MOUCK MHpOpManuu Qu3nyeckoro cojaepxkanusi B HtepHete, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CPABHEHUS JOTIOJHUTEIBHBIX HCTOYHUKOB
BBIIETISATh MH(POPMAIIUIO, KOTOpas SIBISETCA NMPOTUBOPEUYMBOM WMIIU MOXKET OBIThH
HEJI0OCTOBEPHOM;

UCIIONIb30BaTh TPU BBIMIOJHEHUM YYEOHBIX 3aJlaHU  HAy4YHO--TIOMYJISPHYIO
TuTeparypy (pusudeckoro comepKaHus, CIPABOYHBIE MaTEPHUAIbI, PECypChl CETH
WNuTtepHer, Bmanerp mnpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3aaBaTh COOCTBEHHBIC MHUCHMEHHBIC W KPATKHE YCTHBIE COOOIIEHUs, 00001Ias
nHOOPMAINIO W3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO COJNEpPKaHHS, B TOM
qyclie TMyOINYHO MPEJCTABIATh PE3YIbTaThl MPOCKTHOW WM MCCIIEI0BATEIHCKON
JESTENBbHOCTH, TPU OTOM TPAMOTHO WCIIOIh30BAaTh W3YyYCHHBIN TMOHATHHHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIATh BRICTYIUICHNE MTPE3CHTAIINCH;

MPY BBHITIOJHEHUW YYEOHBIX TPOEKTOB M HWCCIENOBAHUN (PU3UYECKHUX IMPOIECCOB
pacnpenensiTh OO0S3aHHOCTH B TPyNIEe B COOTBETCTBUU C TIOCTABICHHBIMU
3a/layaMy, CJICIUTh 32 BBITIOJHEHWEM IUIaHA JCUCTBUN M KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA/ B JIEATEILHOCTh TPYIIIBI, BRICTPAUBATH



KOMMYHUKATHBHOE€  B3aUMOJEHCTBUE, TMpPOSIBISAS  TOTOBHOCTh  pa3peliarhb
KOH(MDJIUKTBHI.

K xoHIy 00yueHus: B 9 Kiacce npeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHSTHS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKA, TPAEKTOpPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JABWXKEHHUsS,  jAepopmauus  (ymnpyras,
IlacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh H
neperpy3Ku, UEHTP TAKECTH, a0CONMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO
TENa, paBHOBECHE, MEXaHUYECKHE KoyieOaHWs W BOJHBI, 3BYK, HH(pa3ByK H
yIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh U JIalIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS M MOTJIOIIECHHUS, anbda-,
0eTa- 1 raMMa-u3Iy4eHus, U30TOMbI, AepHas IHEPreTHKA;
pasnuyarh ABJIeHUs (PAaBHOMEPHOE U HEPaBHOMEPHOE MPAMOJIUHENHOE TBUKEHUE,
PaBHOYCKOPEHHOE TMpPSMOJMHENHOE JBUXKEHUE, CBOOOAHOE TAaJeHUE Ted,
pPaBHOMEPHOE JABUKEHUE IO OKPY>KHOCTH, B3aUMOJCHCTBUE Tell, PEaKTUBHOE
JIBUKEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXaloUIue U BEIHYXICHHBIE KoJieOaHus),
pPE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYKa, MPSMOJMHEHHOE
pacnpocTpaHeHHe, OTpaXEHUE U MPEJTOMIICHHUE CBETa, IOJHOE BHYTpPEHHEE
OTpakeHHe CBETa, pa3jioKeHHe 0e0oro CBeTa B CIEKTP U CIOKEHUE CIIEKTPATbHbIX
I[BETOB, JAHMCIEpCHUs CBETa, ECTECTBEHHash pPaJAHMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa M3IIY4YCHHsI) TI0 ONMMCAHMIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHHE H3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYyXKarolem
mupe (B TOM uucie (U3UYECKUE SIBICHUS B NPUPOJE: TMPUIUBBI U OTIUBBHI,
neuxkeHue 1oiaHeT CoONMHEYHOM CHUCTEMBl, PEAaKTUBHOE JIBUJKEHHE JKHUBBIX
OpraHU3MOB, BOCTIPHUSTHE 3BYKOB >KHBOTHBIMU, 3EMIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, ITYHAMH, 9X0, [IBETA TEJ, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIOTHUECKOE
JEHUCTBUE BUAMMOrO, yIbTpadUOIETOBOIO U PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJMOAKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3ITy4YeHUE TPHUPOAHBIX MHUHEPANOB, JCUCTBHE PATMOAKTUBHBIX H3IY4YCHHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO 3a7jauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SBJICHUN;
ONHKCHIBATh M3yUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHHS, HCIOIb3YS
¢usnyeckne BeTUMYMHBI (CpeIHsss W MIHOBEHHas CKOPOCTh Tella TpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEpEMEILIEHUE, IyTh, YIJI0Bas CKOPOCTH,
CWJIa TPEHMsI, CHJIa YIPYIOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMs,
BEC Tella, MMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHU4ecKass paboTa U MOIIHOCTb,
NOTEHIMAJIbHAsT JHEpPrus Teda, MOAHATOrO HaJ IOBEPXHOCTBIO  3EMIIH,
MOTEHLMAJIBHASL 3HEPIrusl C)KaTOM NPYKHUHBI, KUHETUYECKas BSHEPIus, I[OJIHas
MEXaHU4eCcKasi SHEPrus, NEPUOJ U YacTOTa KoJeOaHUM, 1JIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETAa, MOKa3aTedb IMPEIOMJIEHUS CpEelbl), NpU
ONHMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOIb3YEMBIX BEJIUYMH,
o0o3HaueHUsT U eAUHUIB (U3UYECKUX BEJIMYMUH, HAXOAUTh (OPMYJIbI,



CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTMMU BEIMUUHAMU, CTPOUTH
rpaMKi U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Teld, (PU3MYECKUE SBICHUS M IMPOILECCHI, UCHOJb3YS
3aKOH COXPaHEHUsI DJHEPrHM, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIIMUI
CYNEepHoO3UllMA CHUJI, MPUHLIMUI OTHOCUTEIHLHOCTH ['anmuiesi, 3akoHbl HbloTOHA,
3aKOH COXpPAaHEHHUs UMITYJIbCa, 3aKOHbI OTPAXKEHMSI U MPETOMIICHUSI CBETA, 3aKOHBI
COXpaHEHHMs 3apsJ0BOTO U MACCOBOI'O YHUCEN MPU SJICPHBIX PEAKIUAX, MPU ITOM
J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMCBIBATH €r0 MaTEeMaTHYECKOe
BBIpAXKEHUE;

OOBSICHATh (hU3UYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTyalluii TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATh MPUUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX IIAroB C OMOpOil
Ha 2-3 W3YyYECHHBIX CBOWCTBA (PU3MYECKUX SIBICHUU, (DU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3a7aud (OMHUpAIOIIMECs Ha CUCTEMY W3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3NUECKHIE BETUIMHBI: HA OCHOBE
aHanM3a YCJIOBUS 3aJlayd 3alMChIBATh KPATKOE YCIOBUE, BBISBISATH HEAOCTAIOIINE
WM W30BITOYHBIC JTaHHBIC, BBIOMpPATH 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC ISt
pelieHus, MPOBOJAWTh Pacu€Thl M OIEHHBATh PEATHUCTUYHOCTH IMOJYYCHHOTO
3Ha4YCHUS (PU3NYECKOU BEITMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH (PUIUYECKUX
METOJIOB, HCIIONb3ysl OIMUCAHWE HCCIENOBAHUSA, BBIICIATh IPOBEPSIEMOE
NPEINOJIOKEHUE, OIICHUBATh MPABHIBHOCTD MOPSIIKA MPOBEACHUS MCCIIEIOBAHMS,
JIeNaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHNUN U OTBITOB,;
POBOAUTH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SBICHUN WIH (HU3HUIECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs DHEPIruH,
3aBUCUMOCTh TEpHoJia KoJIeOaHUW TPYKUHHOTO MASTHHKA OT Macchl Tpy3a H
KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT aMIUIUTYAbl MajbIX KoJeOaHUH,
NPSIMOJIMHEHHOE PacIpoCTpaHEHUE CBETa, pa3joKeHue OeIoro CBeTa B CIEKTD,
U3Y4YCHHE CBOWCTB M300paXCHHsI B IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHUS
mpeaMera B coOuparomied JuH3e, HaOMIOACHHE CIUIONIHBIX U JIMHEHYaThIX
CIIEKTPOB HM3IYYEHHsSI): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCKHIBATH XOJI OIBITA U €r0 Pe3yNbTaThl, (HOPMYITUPOBATH
BBIBO/JIBI;

MPOBOJIUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeaensis cpeaHee
3HAUCHNE W3MEpAEMON BEeTUYHHBI ((POKYCHOE PACCTOSIHHUE COOMpPArOIICH JIMH3HI),
000CHOBBIBATh BRIOOP CIIOC00a M3MEPEHHS (M3MEPUTEIBHOTO TPUO0opa);
MPOBOJUTh  HUCCIENOBAHWE  3aBUCUMOCTEH  (U3MYECKMX  BEIUYUH  C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHUN (3aBUCUMOCTh MYTH OT BpPEMEHU IMpHU
PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HadallbHOW CKOPOCTH, NEpuoaa KojeOaHui
MaTeMaTU4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTja OTPAKEHUS CBETA
OT yria TaJcHWS ¥ yIja MPeIIOMJICHHS OT Yyria TMaJcHHs): IJIaHUPOBAThH
UCCIIEIOBAHUE, CAMOCTOATENIbHO COOMpPATh YCTAaHOBKY, (DUKCUPOBATH PE3YJIbTATHI



MOJIY4YEHHOW 3aBUCUMOCTH (UM3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JIeNaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEI0BAHMUS;

MIPOBOJUTh KOCBEHHBbIE M3MEPEHHsI (PU3NYECKUX BEIUYUH (CPEAHSST CKOPOCTh U
YCKOpPEHHME Tejla NpU PABHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE CBOOOJIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIMEHT TPEHHUS  CKOIBKECHMS,
MexaHudeckass paboTa W  MOIIHOCTb, 4YacToTa M TMEpUoja  KoJeOaHHi
MaTeMaTUYeCKOT0 M MPYKUHHOTO MAasiTHUKOB, OINTHUYECKas CUjla coOuparomieu
JUH3bI,  PaJAMOAaKTHBHBIA  (OH):  IUJIaHUPOBaThH  HU3MEPEHHUs,  COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIOJIHATH U3MEPEHUS, CIEAys NPEII0KEHHOM
UHCTPYKIIMM, BBIYUCISATh 3HAYEHUWE BEIWYMHBI U AHAIU3UPOBATH IOJTY4YEHHBIE
PE3yNbTATHI C YUYETOM 3aJaHHON MOTPEUTHOCTH U3MEPEHMI;

coOoaTh MpaBUila TEXHUKH OE€30MacCHOCTH Mpu padore ¢ JabopaTOPHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (DU3UUYECKUX MOJENICH: MaTepralibHas
TOYKa, a0COJIFOTHO TBEPJIOE TENO, TOUEUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTAaHEeTapHasi MOJEJb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHUHIIUINBI JEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHHUECKUX
YCTPOMCTB € OMOpOM Ha HX omnucaHus (B TOM YHCIE: CHUAOMETP, JATYUKH
MOJIO)KEHUSI, PACCTOSHHMS M YCKOPEHHUs, paKeTa, 3XOJO0T, OYKH, MEPHUCKOTI,
¢doroamnmapar, ONTHUYECKHE CBETOBOJABI, CIIEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucnonb3ys 3HaHUS O CBOWCTBaX (U3HYECKUX SBICHUH W
HeoOX0uMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMATUYHBIE PHUCYHKM HW3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOIIECCOB MIPH
pEelIeHUH Y4eOHO--TIPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMbl IS TOCTPOCHUS
n300pakeHUH B IJIOCKOM 3€pKaJie U COOMpAaroIIeH JINH3E;

NPUBOJIUTH TPUMEPHI (HAXOAUTh HMHPOPMAIMIO O TPUMEpPax) MPAKTHUECKOTO
UCTIONIb30BaHMs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUECHUS
0€30IacHOCTH TPU OOpaIIeHUH C NpHOOpaMu W TEXHUYECKHUMH YCTPOHCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBJIATh MOMCK HH(pOpMauuu Quandyeckoro coaepxkanusi B HMuTepHere,
CaMOCTOSITENIbHO (OPMYIIUPYSl MOMCKOBBINM 3allpoc, HaXOAUTh MYTU OINpPeaeICHUS
JOCTOBEPHOCTH MOJYyYeHHOM HMH(OpPMAlMM HAa OCHOBE MMEIOIIUXCA 3HAHUNA U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

WCIIOJb30BaTh TMPU BBIMOJHEHUH YUYEOHBIX 3aJlaHUl  HAYy4YHO--TIOMYJISIPHYIO
JIUTEPATypy (PU3NUYECKOTO COIEpkKaHUs, CIPABOYHBIE MATEPHUAIIbI, PECYPChl CETH
WNutepHer, BiaaeTh MNpuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOLIEHUS Ha OCHOBE
uH(POpPMAIIUU U3 HECKOJIBKUX MCTOYHMKOB (PU3MUECKOTO COACpKaHUs, MyOIHMuHO
IIPEACTABIATh PE3YJIbTAThl MPOEKTHOM WM HCCIEAO0BATEIBCKON JIESITENIbHOCTH,
[IPY 3TOM I'PAMOTHO HCHOJIb30BaTh U3YUYCHHBIN NOHATUWHBIN anmapar u3y4aeMoro



pazgena (U3MKA M COMPOBOXKIATh BBICTYIUIEHHUE MpPE3CHTAUUEd C Yy4ETOM
O0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoasnsbie | IIpakTnuyeckue
n/n NPorpamMmbl Bcero 5 p oOpa3oBaTtejibHbIE
padoTsI padoThbI pecypebi

Pazjen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY:KAKOIIEro MUpa
bu6mmoreka [{OK

11 Pu3HKa - HayKa 0 MPHPOACe 2 https://m.edsoo.ru/7f416194
bu6moreka [IOK

1.2 dOu3nyecKne BeITMIYNHBI 2 1 https://m.eds00.ru/7f416194

1.3 EcTtecTBeHHOHAy4YHBIN METO/1 TO3HAHUS 2 1 bubmrorexa IJOK
https://m.edsoo.ru/7f416194

Wroro mno pazueny 6

Pasznea 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUN BellleCTBA
bu6moreka [IOK

2.1 Crpoenue semecTsa 1 https://m.edso0.ru/7f416194

29 JIBrykeHre 1 B3aMOACHCTBUE YaCTHII 2 1 bubnuorexa [JOK

' BEIIIECTBA https://m.eds00.ru/7f416194

bu6mmoreka [JOK

2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds0o.ru/7f416194

Hroro no pazgeny 5

Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK

3.1 Mexanuteckoe npixeHne 3 https://m.eds00.ru/7f416194
bubnuoreka [JOK

3.2 HMuepuas, macca, moTHOCTS 4 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK

3.3 Cuna. Bupst cun 14 1 2 https://m.edsoo0.ru/7f416194

Hroro no paszneny 21

Pasnen 4. JlaBjieHue TBEPABIX TeJl, JKMIKOCTEH M ra3oB



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

41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edsoo0.ru/7f416194
bu6mmoreka [{OK
4.2 Jlapiierie xuKocTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocdepoe Jasneiie 6 https://m.edso0.ru/7f416194
44 JlelicTBrE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE B 7 3 bubnuoteka [JOK
' HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora u MomiHOCTb. JHEprus
bu6moreka [IOK
5.1 Pabora 1 MoIEOCTS 3 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 1IpocTEIe MEXAHU3MBL 5 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.3 MexaHudeckas SHEPTHsI 4 1 https://m. edsoo,ru/7f416194
Hroro mo pazgeny 12
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM Kontpoabibie | TpakTiueckue (uudposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypeI
Pasnen 1. TennoBble siBJeHUs
. bubmmoreka [{OK
11 CtpoeHnue u CBOICTBA BEIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
12 TeruioBeie mporecce! 21 . > https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznea 2. DiekTpu4yecKue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAIbl. 3apsKECHHbBIE TeJla U 7 1 bubnuorexa [JOK
) HUX B3aUMOJEHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN SNIEKTPUUYECKUAN TOK 20 1 7 https://m. edsoo.ru/7f4181ce
bubmmoreka [IOK
2.3 MarsuTHbIC SBICHUS 6 1 15 https://m. edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 ICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udposbie
Ne i/ pasi Konrpoasnbie | IIpakTnuyeckue (unchp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypeI
Pazjnen 1. Mexanuveckue siBJeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 1 bubmmoreka [{OK
] ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
12 Bsaumoneiicraue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 SaKOHE! COXPaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazmeny 40
Paznea 2. MexaHuveckue KoJieO0aHUsI M BOJIHbI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieOaHus 7 3 https://m. edsoo.ru/7f41ada6
bubmmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m. edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 2 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
bubmuoreka [JOK
4.1 3aKOHBI pacpOCTPAaHEHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15



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

Paznena 5. KBanToBbie iBJIEeHUA

bubmuoreka [IOK

5.1 Hcnyckanue u moriomneHrne CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK

52 Crpoenne atomHoro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK

5.3 SnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3nes 6. IloBTopuTe/ibHO-00001aI0 1M I MOAYJIb

6.1 [ToBTOpeHue 1 06001IeHNE CONEepHKAHUS 9 5 bubnuorexa [JOK

' Kypca dhu3uku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
0TBeTCTBEHHOCTHIO «/IPODA»; Aknmonepnoe o0ectBo «M3narenscTBo
«IIpocsewenue»

» ®dusuka, 8 knacc/ Ileppiukun A.B., O611ecTBO ¢ OrpaHUYEHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obiectBo «M3narenscTBo
«IIpocsemienue»

» dusuka, 9 knacc/ [epwimkun A.B., I'ytauk E.M., O6m1ecTBo €
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEpHOE 00IIECTBO
«M3parenscTBO «IIpocBemieHue
CoOopnuk 3ana4 no gusuke 7-9 B.U.Jlykamuk

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

[epoimkun A.B. ®usuka 7 xkinacc. YueOHuK 1151 o01ieo0pazoBaTeIbHbIX
YUPEXKIACHUN

[Teprikun A.B. ®usnka 8 kinace. YueOHUK 11 00111e00pa3oBaTEIbHbIX
YUPEXKIAECHUN

[Teprimkun A.B. ®usnka 9 kinace. YueOHUK 11 00111e00pa3oBaTEIbHbIX
YUPEKICHUN

Kupuk JI.A. ®usuka 7 -9 Pa3HOypOBHEBBIE CAMOCTOATEIILHBIE U KOHTPOJIbHBIC
paboThI

A.E.Mapon CaMocTosITeNIbHbIE U KOHTPOJbHBIE paboThI 7 - 9 KII.
O.N.I'pomuera 9 xknacc TecThl o Gpu3NKe

Coopnuk BorpocoB u 3agad. ®uszuka. 7- 9 knace A.B.Ilepoimkun, E.M.I'yTHHK
dusuka 7 - 9 knacc. Meroanueckoe nmocodue H.B.®dunonosuy

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://class-fizika.ru/

https://resh.edu.ru/for-pupil

https://videouroki.net/
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