MUWHHUCTEPCTBO INPOCBEIEHUSI POCCUHCKOM ®EJIEPAIIUMA

MunuctepctBo oopazoBanus OpeHOyprekoi 00aacTi
Ynpasnenue o0pa3oBaHus JIMUHUCTPAIMA MyHULIUTIAILHOTO 00pa30BaHMUs
AOyIMHCKUI TOPOJICKON OKPYT.

MBOY COLI Ne 87
PACCMOTPEHO COI''TACOBAHO
MO yuuTeneil ecTeCTBEHHO- HAYYHOI'O LIMKIIA 3amectuTens qupekropa no YBP
pykoBogutens [1IMO EpmoBa C.A.
[Tpotokon Nel
oT « 30 » aBrycra 2023 T. oT « 30 » aBrycra 2023 r.
PABOYAS ITPOTPAMMA
(ID 814367)

yueOHoro npeamera « Du3uka»
(ba3oBblii ypOBeHb)

Il oOy4daronmxcs 7-9 Kinaccon

Abnyanno 2023



COILEPXAHUE OBYYEHMUA

7 KJIACC

Pa3nes 1. ®u3uKka u €€ posib B MO3HAHMU OKPYKAKOLIET0 MHUpa.

Qdusuka — Hayka o npupoje. SBnenus npupoabl. Pu3nueckue SBICHUS: MEXaHUUYECKHE, TEIIOBBIE,
3JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Odusnyeckue BeaUYUHBL. M3mepenue ¢usmdecknx BenumdnH. Ousnueckue npubopsl. [lorpemmocTts
n3MepeHui. MexxayHapoaHas cucTeMa eIUHUII.

Kak ¢usuka u apyrue ecTecTBEHHBIE HAyKd H3y4aloT Hpupony. EcTecTBEHHO-HAaydHBI MeETon
MO3HaHMUS: Ha0JI0/IeHHE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE
TUIOTE3, O0bSICHEHHE Ha0M0aeMoro sBiaeHus. Onucanue PU3NYECKUX SIBICHUH C TOMOIIBIO MOJIEIEH.

emoncmpayuu.

1. Mexanuyeckue, TEIJIOBbIE, FIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIC SIBJICHUSI.

2. dusnyeckre MpUOOPHI U MPoIIeaypa MPSMBIX U3MEPEHUN aHATOTOBBIM U IIU(POBBIM MPUOOPOM.

Jlabopamopnvie pabomost u onvimol.

OrnpezneneHue 1eHbI IEIEHUS KAl H3MEPUTEIHLHOTO P 60pa.

N3mepenue paccTosIHUM.

N3mepenne 06bEMa KUAKOCTH U TBEPIOTO TEINA.

OrnpeneneHue pa3mMepoB MaJbIX TeJ.

M3mepenue temreparypsl Mpy MOMOIM KUJKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPaTyphI.
[IpoBenenue wuccienoBaHusi MO MPOBEPKE TUIOTE3bI: AATBHOCTH MOJETA MIAPHKA, MYIIEHHOTO
TOPU30HTANBLHO, TEM OOJIbIle, YeM OOoJIbIle BHICOTA ITyCKa.

Paznen 2. [lepBoHayajibHbIE CBe/IeHUS O CTPOEHNHU Bellle CTBA.

CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYIbl, MX pa3Mmepbl. ONBITHI, JOKa3bIBAIOLE AMCKPETHOE
CTpOCHUE BEIIECTBA.

JBmkenue vactull BeilecTBa. CBsi3b CKOPOCTH JBUIKEHHS YaCTUIl C Temmeparypoil. bpoyHoBckoe
nerokeHue, nuddysus. BzanmonelicTBre 4aCTHIl BEMIECTBA: MPUTHKEHUE U OTTAJIKUBAHHUE.

ATperaTHble COCTOSIHHS BEIUIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH U TBEPIABIX (KPUCTAJUTMYECKUX) TETl.
B3anmocBs3p Mex1y CBOMCTBAMU BEILIECTB B PAa3HBIX arperaTHBIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JIBUKCHUSL.

2. Habmonenue muddysun.

3. HaOmonenue siBneHUM, OOBICHSIIONMXCS MPUTSHKEHUEM WIJTH OTTAIKMBAHUEM YaCTHUIl BEIeCTBA.

Jlabopamopnvie pabomot u onvimol.

1. OmueHka muaMeTpa aToMa METOJOM PSIIOB (C HCTIOJIb30BaHUEM (oTorpaduii).

2. OmnbIThl IO HAOTIOACHUIO TETIOBOTO PACHIMPEHHUS Ta30B.

3. OuBITHI 110 OOHAPYKEHUTO ICHCTBUS CHII MOJICKYJIIPHOTO TTPUTSDKCHHSL.

Paznea 3. /IB:keHHe U B3aUMOAeHCTBHE Tell.

Mexanuueckoe aBukeHHe. PaBHOMepHOe U HepaBHOMepHoOe JABukeHHe. CkopocTh. CpenHsis
CKOpPOCTh MPU HEPABHOMEPHOM JIBMKEHUH. Pacy€T myTH U BpeMEeHH JABUKECHHUSI.

SlBnenue wHepuuu. 3aKOH HHEpUUU. B3anmonelcTBUE Tell Kak NPUYMHA U3MEHEHUS CKOPOCTH
JNBUKEHUA Tell. Macca kak Mepa nHepTHOCTH Teuna. [InoTHocTh BelecTBa. CBsI3b MIOTHOCTU C KOJIMYECTBOM
MOJIEKYIl B €IMHHIEe 00bEMa BEIECTBA.

Cuna kak xapakrepucTuka B3aumonaencTBus Ten. Cuna ynpyrocta U 3akoH ['yka. 3mepenue cuibl ¢
MOMOIIBIO JUHAMOMETpa. SIBjieHue TAroTeHus U cuiia Tsbkectd. Cuila TsDKeCTH Ha JpYrux Iianerax. Bec
tena. Hesecomocts. ClrioxkeHune CWJI, HAapaBJIEHHBIX MO OJHON mpsiMoil. PaBHonelcTByromasa cui. Cuna
TpeHusl. TpeHue CKONBKEHUs U TPeHHUE OKOosL. TpeHue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

1. HaOmroxeHue MEXaHUUYECKOTO ABMYKEHUS Teia.

2. H3MepeHue CKOPOCTH MPSAMOIUHEHHOTO ABUKEHUS.

3. HaOmroneHue siBIeHUS HHEPIIUH.

4. HaOmoneHue U3MEHEHUSI CKOPOCTH MPU B3aUMOJIECHCTBUU Tell.
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5.
6.

CpaBHeHuE Macc 110 B3aUMOACUCTBUIO TEl.
CrnoxxeHue cuJi, HalpaBJICHHBIX 110 OJHON MPSIMOiA.

Jlabopamopuvie padomot u onvimol.

1.
2.
3.

5.

OmnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JABMIKEHHMS (IIApUKa B KUJKOCTH, MOJEIHU
AJIEKTPUYECKOTO aBTOMOOWIISI U TaK Jlayiee).

OrnpezneneHue cpeHeil CKOPOCTH CKOJIBKEHUsSI Opycka WM IIApHKa MO0 HAKITOHHOM MIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OneITBl, JEMOHCTPHPYIOIME 3aBUCHUMOCTh pacTsokeHus (medopmanuu) TPYyKHHBI — OT
MPUIOKEHHOW CHUIIBI.

OnbITHI, TEMOHCTPUPYIOIME 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHUSI OT Beca Tella U Xapakrepa
COIPUKACAIOUIMXCS TIOBEPXHOCTEH.

Paznea 4. JlaBjieHue TBEPABIX TeJl, >KMIKOCTEH 1 ra3oB.

Hanerune. CriocoObl YMEHbBIIICHUS M YBEIIMUCHUS NaBlieHUs. JlaBieHne ra3a. 3aBUCUMOCTD JaBJICHHS
raza or oobéma, temmeparypsl. llepenaya naBieHus TBEPABIMU TeJlaMH, JKUJKOCTSAMHU M razamMH. 3aKOH
[Nackans. [lHeBMaTHdeckine MalMHBI. 3aBUCHMOCTH JIaBJICHUS KUJIKOCTH OT TIyOMHBI. ['mapocraTudeckuii
napajokc. Coobmaronmecs cocynsl. [ uapaBiuiecKkue MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHOe AaBieHUE. [IpUUMHBI CYIIECTBOBAHUS BO3IYIIHOW 000JOYKA
3emmu. OnbiT Toppuuennu. M3mepenrne aTMOCepHOro AaBJIeHHS. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS
OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! s u3mepeHust atMochepHOTO TaBIICHUS.

JleiicTBHEe >KMAKOCTH W Taza Ha MOTPYKEHHOE B HHUX Telo. BeITankuBaromas (apXumenoBa) cuia.
3akoH Apxumena. IInaBanue ten. BosnyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTH IaBIEHUS Ta3a OT TEMIIEPATYpHI.

2. Tlepenaua naBieHUs KHUIKOCTBIO U Ta30M.

3. CooOlmaronmecs: COCyibl.

4. T'mapaBnu4ecKuil mpecc.

5. IposBnenue neiicTBUS aTMOC(PEPHOTO TaBJICHUS.

6. 3aBHCHMOCTh BBITAJKHBAMOIIECH CHJIBI OT O0BEMAa TOTPYKEHHON YacTH Tejla W IUIOTHOCTH
KU JIKOCTH.

/. PaBeHCTBO BBITAIKHUBAIOUICH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcioBue miaBaHus TeN: IJIABaHHE WM TOTPY)KEHUE Tel B 3aBUCUMOCTH OT COOTHOILICHUS
IIJIOTHOCTEW TEJIa U KUJKOCTH.

Jlabopamopnvie pabomot u onvimol.

1. UccnenoBaHue 3aBUCHMOCTH Beca Tejia B BOJE OT 00bEMa MOrPYKEHHON B JKUJIKOCTh YaCTH Tela.

2. OrmpeneneHre BbITAIKUBAIOIIEH CHIIBI, ICHCTBYIOIEH Ha TEJO, MOTPYKEHHOE B )KUJIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI, ICHCTBYIOMICH Ha TEJIO B )KHJIKOCTH, OT MaCChI
Tena.

4. OmnbIThl, JEMOHCTPUPYIOLME 3aBUCHMOCTb BBITAIKUBAIOUICH CHIIBI, JCHCTBYIOIEH Ha TEJIO B
KHUIKOCTH, OT 00bEMa MOTPYKEHHON B JKUJIKOCTh YAaCTH TeJla U OT IJIOTHOCTH KU JIKOCTH.

5. KonctpyupoBanue apeoMerpa WM  KOHCTPyMpOBaHUE JIOAKA U  OmpefeneHue e

Ipy30I10ABEMHOCTH.

Pa3nea 5. PaGora m moumocTh. JHeprus.

Mexanunueckasi paboTa. MOIIHOCTb.

[lpocTeie MexaHU3MBI: pblYyar, OJOK, HAaKIOHHAs IJIOCKOCTh. lIpaBuio paBHOBecus pblyara.
[IpumeHneHne mpaBwWiIa paBHOBECHS pbluara K OJIOKy. «3ojo0toe mpaBuio» MexaHuku. KIIJ mpocTsix
MexaHu3MOB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. Kunerndeckas W MOTeHIUMaIbHAs 3Heprus. [IpeBpaieHue ogHOro BHAA
MEXaHUYECKOW SHEPTUHU B IPYror. 3aKOH COXPAHEHUS SHEPTUM B MEXaHHKE.

Jemoncmpayuu.

1. Ilpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopuvie padomost u onvimol.

1. Omnpenenenue paGoOThl CUIIBI TPEHHS MPU PABHOMEPHOM IBUIKEHUH Tela MO TOPU3OHT albHOM
MOBEPXHOCTH.

2. HccnenoBaHue yCIOBUM paBHOBECHS pblyara.



3. Wamepenne KI1/] HakIOHHOI MI0CKOCTH.
4. 3yueHue 3aKOHa COXpPAHEHHSI MEXaHUYECKON SHEPIUU.
8 KUIACC

Pa3neu 6. TermioBblie siBJICHUS.

OcHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO--KIUHETUYECKON TEOPHU CTPOSHUs BelecTBa. Macca U pa3Mepbl
aTOMOB U MOJeKyl. OmNbITbl, MOATBEPKAAIOIME OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETHYECKON
TEOPHH.

Monenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOro COCTOSHUM BemecTBa. Kpucramnnueckue u amopdHbie
tena. OOBSICHEHHE CBOWCTB Ta30B, XHUAKOCTEH W TBEPIABIX TE HA OCHOBE IOJIOKCHHH MOJEKYISPHO-
-KuHeTnyeckor Teopuu. CMauynBaHue U KallWJUISIpHbIE BJICHUS. TerioBoe paclMpeHue U cxaTue.

Temneparypa. CBs3p TemIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABWXKEHHUS YacTUIl. BHyTpeHHSS
sHeprus. CrocoObl M3MEHEHHMsT BHYTPEHHEW HSHEPruu: TEIUlonepeadya U COBEpIIeHuE paboThl. Bumabl
TEeIIoNepeayn: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3ITydeHHE.

KonuyectBo TemnoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemIo00OMEH U TEIIOBOE paBHOBECHE.
VYpaBHenue TtensoBoro OanaHca. [InaBieHwe W OTBepJeBaHUE KPUCTAUIMYECKUX BEIIECTB. YENIbHAs
teryioTa TiaBieHus. [lapooOpasoBanue u koHaeHcanws. Mcmapenwe. Kumenue. VYaenbHas Temniota
mapooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUS OT aTMOC(EpHOTO JAaBJICHHUSL.

BnaxxHocth BO3yXA.

DHeprus TOMINBA. Y ellbHas TeIIOTa CTOPAHHUSL.

[puanuner pabotsl TemnoBbix asurarenei KIIJ| TemnoBoro neurarens. TeminoBbie ABUTATETH H
3alMTa OKPYKAIOIIEH Cpebl.

3aK0H COXpaHEHUs U MPEBPAICHHS SHEPTUH B TEILIOBBIX MPOIleccax.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHU)KCHUS.
Habmonenue nuddysun.
Habntonenue siBineHuil cMaunBaHus U KalWMIJUIPHBIX SIBJICHUM.
Habmrorenme TenioBoro pacimpeHust Tel.
N3meHenue gaBieHus raza mpu M3MEHEHUH 00bEMa M HArPeBaHUU UITH OXJIAXKICHUU.
[IpaBuia u3mepeHus TemMneparypsl.
Buasl Tennonepenaum.
OxytaxIeHue P COBEPIIICHUU PaOOTHI.
HarpeBanue npu coBepiieHuU padOThl BHEIHUMH CHIIAMH.
. CpaBHEHUE TEIIOEMKOCTEN pa3InyHbIX BEIIECTB.
. HaGmroieHre KuIeHusl.
. Habmronenne nmocTostHCTBA TeMIIepaTyphl TIPH TLJIABJICHUU.
13. Mopaenu TeIIoBbIX IBUTATENEH.
Jlabopamopnvie padbomost u onvimol.
OnbITHI 10 OOHAPYKEHUTO JCHCTBHS CHIJI MOJICKYJISIPHOTO MPUTSDKEHHUSL.
OMBITHI 1O BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOW COJIM UITK caxapa.
OMBITHI 1O HAOIIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TeEll.
OmnpeneneHue qaBieHUs BO3AyXa B OAJIJIOHE IITPUIIA.
OnBITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHHS BO3/AyXa OT €ro 00bEMa M HarpeBaHUs WU
OXJTAXKICHUS.
[IpoBepka ruMmoTe3bl JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUIKOCTA B TEPMOMETPUUECKOM
TpYOKE OT TEMIEpPaTypBhI.
7. HaGmoneHue w3MeHEHUs BHYTPEHHEH JHEPrHM Tejla B pe3ylbTaTe Teruionepenayn U paboThl
BHEIIHUX CHII.
8. HccnenoBanue siBIEHUS TEMIIOOOMEHA TPH CMEUIMBAHUHU XOJIOIHON U TOPSYEH BOJIBI.
9. OmpeneneHre KOJWYECTBA TEIUIOTHI, IOJYYCHHOTO BOJIOW IPU TEIIIOOOMEHE C HAarpeThiM
METAJUTMYECKUM LIMITHHIPOM.
10. Onpenenenve yaenbHOM TEMIOEMKOCTH BEIIECTBA.
11. YccnenoBanue mpoiecca UCrapeHus..
12. Onpenenenrie OTHOCUTENBHON BIAXKHOCTH BO3/yXa.
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13. Onpenenenve yaeabHOM TEIIOTHI TIIABICHUS JIBAA.

Paznea 7. JjekTpuyeckne 1 MATHUTHBIE sIBJIE HUSI.

Onexrpuszauus Ten. JlBa pojpa 3JeKTpUUYECKMX 3apsaoB. B3anmopelicTBue 3apsHKEHHBIX Tel. 3aKOH
KynoHna (3aBUCUMOCTB CHJIBI B3aUMO/ICH CTBUS 3apPSHKCHHBIX TNl OT BETUYUHBI 3aPS0B M PACCTOSHUS MEKTY
TeJIaMu ).

Onekrpuueckoe 1mnone. Hanpsok€HHOCTh — asekTpuueckoro nojis. [IpyHnun — cynmepno3suuuu
AJICKTPUYECKUX TIOJICH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snexrpuueckux 3apsoB. OJIEMEHTApHBIA »yekrpuueckuid 3apsa. CtpoeHue artoma.
[IpoBOIHUKYN W TUAIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUYECKOTO 3apsija.

DJIEKTPUYECKU TOK. YCJIOBHUS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKa. VICTOUHMKHA TOCTOSHHOTO
ToKa. JIeWCTBUS SIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE). DIJIEKTPUUYECKHH TOK B
KHUJIKOCTSIX M Ta3ax.

Onekrpuyeckas uenb. Cuna Toka. DyekTpuyeckoe HampsbkeHue. CompoTHBIIEHHME TPOBOIHHKA.
VYaenbHOoe conpoTHBIIeHHE BemecTBa. 3akoH OMa s yyactka menu. [locnegoBaTenbHoe U mapajljienbHOE
COEIMHEHUE MTPOBOJHUKOB.

Pabota m MoOmHOCTH deKTpUuUeckoro Toka. 3akoH Jxoyms—JIeHia. DnekTpuyeckue Ienu |
MOTPEeOUTENHN AIEKTPUIECKOM 2Heprun B ObITY. KopoTKoe 3aMbIkaHuE.

[TocTostHHBIE MarHUTHI. B3amMoaelcTBHE MOCTOSHHBIX MarHMTOB. MarHuTHOE€ mosie. MarHuTHoe
roJje 3eMJIM U €ro 3HauyeHue Juisl KU3HU Ha 3emuie. OnbIT OpcTena. MarHuTHOE MoJie 3JIEKTPUYECKOTO TOKA.
[IpumeHeHnEe JJIEKTPOMArHUTOB B TEXHUKE. JIeHCTBHE MAarHMTHOIO MOJISI HAa IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENH MTOCTOSTHHOTO TOKA. VICIoIp30BaHMe SIEKTPOABUTATECH B TEXHUUYECKUX YCTPOMCTBAX U
Ha TPaHCIIOpPTE.

OnbiTel @apanest. SBieHue snekrpoMarHuTHOW MHAykuuu. IlpaBuiio Jlenna. Dnexrporeneparop.
CriocoObl TOJIydeHUsI DJIEKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIIMU Ha BO300HOBIISIEMBIX HCTOYHHUKAX
SHEpIuM.

Jemoncmpayuu.

DJeKTpu3anus Tell.
JIBa posa 31EKTpUYECKUX 3apsiIOB U B3aUMOJIEHCTBUE 3apPSHKEHHBIX Tell.
YCTpONCTBO U IEUCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTudecKass WHIYKIUsL.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsi/iOB.
[IpoBOIHUKYM M TUDIIEKTPUKH.
MoaennpoBaHue CUIOBBIX TUHUN JIEKTPUYECKOTO MOJISL.
HcToyHMKM MOCTOSIHHOTO TOKA.
JleficTBUS DIIEKTPUUYECKOTO TOKA.
. DJIEKTPUUYECKUI TOK B KUJKOCTH.
. I'a30BbIi1 pa3psa.
. IBmepeHure cuiibl TOKa aMIepMeTpoM.
. I3MepeHnune 3neKTpuiecKoro HanpspKEeHUs BOJIBTMETPOM.
. Peocrar 1 Mara3suH COnpOTUBIICHUN.
. B3aumoiericTBrE TOCTOSHHBIX MAarHUTOB.
. MozaenupoBaHne HEBO3MOKHOCTHU Pa3IeICHUs TOJIOCOB MAarHMUTA.
. MozaenupoBanre MarHUTHBIX TTOJIEH MOCTOSIHHBIX MATHUTOB.
. OnbIT Dpcrena.
. MarauTHOE 1noJie Toka. DJIEKTPOMarHur.
. JlelicTBME MarHUTHOTO MOJISL HA POBOJAHUK C TOKOM.
. DJIEKTpOABUTATENb TOCTOSHHOIO TOKA.
. UccnenoBanue siBIEHUS 3JIE€KTPOMArHUTHONM UHIYKIIUH.
. Onbrter Dapanest.
. 3aBUCUMOCTb HallPaBJICHUSI MHIYKIMOHHOTO TOKA OT YCJIOBUM €ro BO3HUKHOBEHHMSI.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnvie pabomost u onvimol.
1. OnbIThl MO HAOMIOAEHUIO DJIEKTPU3ALNY TEJI MHIYKIUEN U MIPU CONMPUKOCHOBEHUU.
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HccnenoBanue nefcTBUS 3JIEKTPUUYECKOTO 110JI HA IPOBOJHUKU U JUAJIEKTPUKU.

Coopxka u npoBepka pabOThI IEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.

W3mepeHue u perylmpoBaHue CUIIbI TOKA.

W3mepeHue u perynpoBaHue HallpsHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA

Y HaIlpsDKEHUS HAa PE3UCTOPE.

7. OmBITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTUBIIEHUS IIPOBOJHUKA OT €T0
JUIMHBI, TIJIOLA/IM MTOMIEPEUHOr0 CEYeHUs U MaTepHraa.

8. IlpoBepka mpaBuia CIIOKEHUS HANpsHKEHUH TPU  IOCIEIOBATEIbHOM COEIMHEHUU JABYX
pE3UCTOPOB.

9. IlpoBepka mpaBuiia ISl CUIIBI TOKA IIPH ITAPaUICIIbHOM COCJUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTop.

11. Onpenenenre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTHU CHIIBI TOKA, MAYIIETO Yepe3 JIaMIIOUKY, OT HAlPsHKEHUs Ha HEH.

13. Onpenenenue KIIJ] narpeBaresns.

14. UccnenoBanre MarHUTHOTO B3aMMOJICHCTBHUSI TOCTOSSHHBIX MarHUTOB.

15. 3yyeHre MarHuTHOTO MOJIsl TOCTOSIHHBIX MATHUTOB IPU UX O0BEJUHEHUH U Pa3AeICHUH.

16. UccnenoBanue AeiCTBUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITI, 1EMOHCTPUPYIOIME 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTYIIKA C TOKOM M MarHura
OT CHUJIbI TOKA U HaIlpaBJICHUS TOKA B KaTYILKE.

18. M3yuyenne aeicTBUS MAarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue paboThl SJIEKTPOABUTATENS.

20. Mzmepenne KIIJ[ anekrpoaBurareabHOi YCTaHOBKH.

21. OnBITHl IO MCCIEIOBAHUIO SIBIICHUS JICKTPOMAarHUTHOW WHIYKIHMH: HCCIEIOBAaHUE M3MEHEHHI

3HAYEHUs U HAIlPaBJICHU I NHIYKIUOHHOIO TOKA.
9 KJIACC
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Paznen 8. Mexannueckue siBjieHUsA.

Mexanndeckoe IBH)KeHHME. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOIo JBMKEHMS. PaBHOMEpHOE NpsAMONMHENHHOE IBHkeHHE. HepaBHOMEpHOE MPsSAMOIIMHENHOE
nBrxeHue. CpeHss 1 MTHOBEHHAsl CKOPOCTh TeJla IPYU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOe npsiMosinHeliHoe aBukeHne. CBoOoaHoe najgeHue. OnbiTel [Nanues.

PaBHOMepHOEe nBMKeHUE TO OKpykHOcTH. [leprmon m yactora oOpameHus. JIuHelHas U yrioBas
CKOpOCTH. LIeHTpOCTpEMHUTEIBHOE YCKOPEHHUE.

Ilepbiii 3akoH Hetorona. Bropoi 3axkoH Herorona. Tperuit 3akon Herotona. IIpuHnun
CyHEpPHO3ULIUHU CUJL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIBKEHHMS, CUJIa TPEHUS IOKOs, Ipyrue
BUJbI TPEHHUSL.

Cuua TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe cBOOOJHOTO NajieHus. [[BrkeHne miaHer
Bokpyr Connua. [lepast kocMuueckass ckopocTb. HeBeCOMOCTh U meperpy3KH.

PaBHoBecue MarepuanbHOW TOuku. AOcomoTHO TBEpHOEe Teno. PaBHOBecume TBEPIOTO Tena C
3aKpEIIEHHOM OChIO BpalieHusl. MOMEHT cuibl. LIeHTp TshKecTH.

WNmnynsc Tena. M3smenenne umnynbea. MMmynsc cuiibl. 3akOH COXpaHEHHsI MUMITYlbca. PeakTnBHOE
JBUKEHUE.

Mexanudeckass paboTa U MOIHOCTh. PaboTa cHII TsHKECTH, ynpyroct, TpeHus. CBs3b SHEPIHU U
pabotsl. [loTeHnnanpHas >Heprusi Tena, MOAHITOTO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHIManbHas dHE prus
ckaroil npyxuHbl. Kunernueckas sHeprus. TeopemMa O KHHETUYECKOM HHEPrUU. 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaGntonenue MexaHMUECKOTO JBUIKEHUSI TEJIa OTHOCUTENBHO PA3HBIX TNl OTCUETA.

2. CpaBHeHUE MyTEeH M TPACKTOPUN JBUKEHHUS OJHOTO M TOTO K€ Tella OTHOCUTEIHHO Pa3HBIX Tell
OTCU€Ta.

N3mepenne ckopocTu U yCKOPEHUs MPSIMOJIIMHENHOTO JBUKEHUS.
HccnenoBanrie Npu3HAKOB paBHOYCKOPEHHOTO JBUKEHUS.

oW



o

Habnronenue nBMXeHMS TeJa M0 OKPY>KHOCTH.

HabGmronenne mexaHWyeckux SIBJICHUM, MPOUCXOIAIMX B cucTeMe oTcuéra «Tenmexka» mpu e
PaBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTEIFHO KaOMHEeTa (PU3UKU.

3aBUCHUMOCTb YCKOPEHUS TeJla OT MACChI TeJIa U JCHCTBYIOIIEH HA HErO CUJIbL.

Habmronenme paBeHcTBa CHIT P B3aMMOJICHCTBUH TEIT.

N3meHeHue Beca Tenna mpu yCKOPEHHOM JIBUKEHUU.

. [lepenaya ummynsca Npu B3aUMOJEHCTBUU TEIL.

. [IpeoOpazoBaHus 3HEPTUH TPU B3aUMOAECHCTBUU TEJl.

. CoxpaHeHue UMIyNbca IPU HEYIPYTOM B3aMMOJECHCTBUH.

. CoxpaHeHue uMnynbca Npu adCOIIOTHO YIPYTOM B3aUMOJIEHCTBUM.
. HabnroieHre peakTuBHOTO JABUKEHHUSL.

. CoxpaHeHue MEXaHMYECKOM 3HEPTruu IpU CBOOOTHOM a/ICHUU.

16.

CoxpaHeHne MEXaHUYECKOW PHEPryu NPH JABUKEHUU Tella 0/ JeHCTBUEM IPYKUHBI.

Jlabopamopuvie padomost u onvimol.

1.

2.

w

©oN>

10.

11.

KoHcTpynpoBanmue TpakTa JUisi pa3roHa W JalbHEHUINETO paBHOMEPHOTO JBHMKEHHS IIAPUKA WU
TEJICHKKU.

OrnpeznencHue CpeHEH CKOPOCTH CKOJBKCHHS Opycka WM JBWIKCHUS IIAPUKA O HAKIOHHOM
ILIOCKOCTH.

OrnpeznencHue yCKOPSHUS Tejla PU PABHOYCKOPEHHOM JBWIKEHUH 110 HAKIOHHOH TIJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPCHHOM JBYIKEHUH O€3 HayaaIbHOM
CKOPOCTH.

[IpoBepka TMMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBUXKEHUHM 0O€3 HadadbHOM CKOPOCTH MyTH
OTHOCSITCS KaK Psii HEUETHBIX YHUCEI, TO COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJIMHAKOBHI.
I/ICCJIGI[OBaHI/IC 3aBUCUMOCTHU CUJIbIL TpCHI/IH CKOJIBJKCHHS OT CHUJIbI HOpMaJIBHOFO JOaBJICHHU .
Ornpenencaue kKod(MPUIMEHTa TPEHUS CKOTBKCHHS.

OrnpeneneHue )XECTKOCTU MPYKUHBI.

Omnpenenenue paboThl CHJIBI TPEHHS] NMPU PABHOMEPHOM JBHKEHHMH Tejla MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

OmnpeneneHue pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPY3a C UCMOIB30BAHHEM HETIOBUKHOTO U
MOJABMKHOTO OJIOKOB.

M3ydenne 3akOHA COXpaHCHUS SHEPTHH.

Paznen 9. Mexannueckne KoJyie0aHUSI U BOJIHBI.

KonebarenpHoe apuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWIT: TIEPHOJI, YaCTOTa, aMILIHTY/IA.
MaremaTuuecKkuii U MPY>KUHHBIA MasTHUKH. [IpeBpalieHre sHEPTur Mpu KoJaeOaTeTbHOM JABHUKCHHH.

3aryxatonme kosnebanus. BeiHyxkneHHbe koneOaHus. Pezonanc. Mexanudeckue BoimHBI. CBolicTBa
MexaHM4ecKuX BoJiH. [IpofonpHbIe U monepeyHbie BOHBL. JIJIMHA BOTHBI B CKOPOCTH €€ pacipoCTpaHEHHUSI.
MexaHnueckue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicOTa ToHA. OTpaxkeHue 3Byka. H(pa3Byk U ylnbTpa3ByK.

emoncmpayuu.

oukwhE

HaGmronenune xonebanuii Ten noja AeHCTBUEM CUIIBI TSHKECTH U CUJIbl YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmtonenue BoIHYK/IEHHBIX KOJleOaHUN U pe30HaHca.

PacnipoctpaneHnue MpoJoiabHBIX U TONEPEYHBIX BOJH (Ha MOJEIH).
Habntonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKyCTUYECKU PE30HAaHC.

./Iaﬁopamopuble paoomout u onvimol.

oukwdE

OrnpezneneHue 4acTOTHl ¥ IIepUOJa KoeOaHUN MaTEMATUUECKOTO MasiTHUKA.

Omnpenenenue 4acTOThl U MEpUOia KOJIEOaHUH MPYKNHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH IepHOJia KoJeOaHUIM MOBEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH Heproja KojieOaHUH NPYKUHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka He3aBUCUMOCTH IepU0o/ia KoeOaHU rpy3a, MOABEICHHOTO K HUTH, OT Macchl Ipysa.
OnbITHI, JEMOHCTPUPYIOLE 3aBUCUMOCTD IeproJia KojJeOaHUH MPYyKHMHHOTO MasgTHUKA OT MacChl
Ipy3a U )XECTKOCTH IPYKUHBI.

W3mepeHnue yckopeHus cBOOOJHOTO MaAEHHUS.



Paszneq 10. DiieKkTpoMarHuTHOeE 10JIe M 3JIeKTPOMATrHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMarHUTHEIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. [llkana

QJICKTPOMAaroiMTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMArdMuTHBIX BOJIH JJISA COTOBOM CBSI3H.

DuiekrpomMarHutHas npupoja ceera. Ckopocts cBera. BoiHOBBIE CBOIICTBaA CBETA.

emoncmpayuu.

1. CsoiicTBa 3IEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBOICTBA CBETA.

Jlabopamopuvie padomout u onvimol.

1. W3ydeHue CBONCTB 3JEKTPOMAarHUTHBIX BOJH C MOMOIIBI0O MOOUIIBHOTO TenedoHa.

Paznen 11. CBeToBBIE SIBJIEHUS.

JlyueBas mognens cBera. Mcrounuku cBera. [IpsMonumHelHOE pacnpoCTpaHEHHUE CBETA. 3aTMEHUSA

Connna u Jlynsl. Otpaxenue cBera. [Inockoe 3epkano. 3aKoH OTpa>KeHUS CBETA.

[Mpenomiienne cBera. 3akoH TpENOMJICHUs cBeTa. [loJHOE BHYTpEHHEE OTpaKEHHE CBeETa.

Hcnonp3oBaHue IMOITHOTO BHYTPCHHETO OTPAXKCHUA B OIITUYCCKHMX CBECTOBOAAX.

JIunza. Xoxg leqeﬁ B muH3e. ONTHYeCcKas CHCTeMa (I)OTO&HHapaTa, MHKPOCKOIIa U TCJICCKOIIA. I'na3 xak

onTHYECKas cuctema. biam3opykocTh U TalbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmekrp. OmnbiTel HbtoToHa. CrokeHHWE CIEKTPaIbHBIX IIBETOB.

I[I/ICHCpCI/IH CB€Ta.

Hemoncmpayuu.

[IpssmonuHeliHOE pacpoCTpaHEeHHE CBETA.

OrtpaxeHue cBeTa.

[Mony4yenne n300pakKeHUH B MIIOCKOM, BOTHYTOM U BBITTYKIIOM 3€pKajiax.

[Ipenomnenue cera.

Onrtuueckuii CBETOBOI.

Xon ytydeit B coOMparoiei JnH3e.

Xox y4er B paCCEUBAIOIICH JIMH3E.

[NonydeHnne n300pakeHH C TOMOIIBIO JTUH3.

[Mpuranun neiicTBus GoToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10 Mogaens rnasa.

11. Paznosxenue 0eaoro cBeTa B CIEKTP.

12. Tlonydenue Genoro cBeTa MpH CIOKEHWHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnvie padomovt u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIyda OT yriia MajeHusl.

2. UBydyeHue xapakTepUCTHK M300pakeHUs NMPEAMETa B MJIOCKOM 3epKalie.

3. HccnemoBanue 3aBUCUMOCTH yIjla MPETOMIICHUS CBETOBOTO Jyda OT yIJla MaJeHUs Ha TPaHUIIe
«BO3IYX—CTEKIION.

4. TlomyueHre M300paXKEHUH C TTOMOIIBIO COOMpPAIOIICH JTHUH3BI.

5. Omnpenenenue GOKyCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMPAIOLICH JTMH3BI.

6

7.

CoNoar~wWNE

OnBbITHI 110 Pa3I0KEHUIO OETI0Tr0 CBETa B CIEKTP.

OnBITHI 1O BOCHPUSTHIO [IBETA MPEAMETOB IPU UX HAOJIIOJICHUH Yepe3 BETOBBIE (DUIIBTPHI.
Pa3nen 12. KBantoBLIe IBJIeHHS.
OmnbiTel Pesepdopaa u nianerapHas Mozenb aroma. Mojens atoma bopa. Mcnyckanue v moriomeHu e

cBera atromoM. KBaHThl. JInHEeHaThIe CIICKTPHI.

PagnoaktuBHOCTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOro siiapa. HykinoHHas

MOJIeNTb aTOMHOTO sifipa. M3oronbl. PagnoakruBHbIE mpeBpaineHus. [lepros moypacnaga aTOMHBIX SiEp.

szep.

Snepuble peakiuu. 3aKOHBI COXpAaHEHUS 3apsIOBOTO U MAacCOBOTO YMCEN. DHEPIusl CBS3U aTOMHBIX
Cssi3b Macchl ¥ sHepruu. Peakiiuu cunTesa u nenenus saep. Ucrounuku sueprun CosiHIa U 3BE3L.
SnepHas sHepreTuka. [{elicTBHS pailOaKTUBHBIX U3TYYEHUI HA )KMUBbIC OPraHU3MBI.
Jemoncmpayuu.

CrekTpbl U3JIydeHUS U TTOTJIOMICHHSI.

CrexTpsl pa3iM4HbIX Ta30B.

Cnekrp Boaopoa.

Habmtonenue TpexkoB B kamepe Buiibcona.

PaboTa cuéTrunka HOHU3UPYIOIIMX U3TYICHHH.

agrwpE



6. Peructpanus u3nydeHust IPUPOIHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopnvie pabomst u onvimol.

1. HabmroneHue CIUIOIHBIX U JIMHEHYAThIX CHEKTPOB U3IY4CHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTHH YaCTHUIIBI IO TOPMO3HOMY IyTH (10 poTorpadusim).

3. Hamepenme pannoakTuBHOTO (poHA.

IHoBTOPUTEJIHbHO-0000IIAIOIIMI MOYJIb.

[HoBTOpUTENBEHO--0000IAIONMI  MOJYIb NpeJHa3HAueH Ui CHCTeMaTH3allMu U 000OLIeHHS
MPEIMETHOTO COJEP)KaHUS U OIBITAa ACATSILHOCTH, TPHOOPETEHHOTO TP W3YYCHHH BCETO Kypca QU3HKH, a
TaloKe I TOJATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY O5K3aMeHy Mo (u3uke A oOydaronmxcs,
BBIOpABIIMX ATOT Y4eOHBIH MpeMET.

[Ipu u3ydyeHun 1aHHOTO MOAYJIS PEATU3YHOTCA U CUCTEMATU3UPYIOTCS BUbI AEATEIBHOCTH, HA OCHOBE
KOTOpBIX OOecleunBaeTcs JOCTHKEHHE IPEIMETHBIX U METalpeAMETHBIX IUIAHUPYEMBIX DPE3yJIbTaTOB
oOyueHus1, GopMupyeTcsi ecTeCTBEHHOHAYdHasi TPaMOTHOCTh: OCBOSCHHE HAYYHBIX METOJIOB HCCIIEIOBAHUS
SBICHUI MNpPUPOAbl M TEXHUKH, OBJIQJICHUE YMEHUSAMH OOBICHATh (M3UUYECKUE SIBJICHUS, NPUMEHS
MOJIy4E€HHbIE 3HaHUS, PEIIaTh 3a7a4k, B TOM YHCJIe KAYECTBEHHBIE U HKCTIEPUMEHTAJIbHBIE.

[IpyHOIMIIHAIBHO JEATENBHOCTHBIA XapakTep IJaHHOIO paszeilia peaJu3yercss 3a C4E€T TOro, 4To
oOyuaronmecs: BBIMOJIHSIOT 33aHUsl, B KOTOPBIX UM NpeAIaraeTcs:

Ha OCHOBE IIOJyYeHHBIX 3HAHUU pACHO3HABaTb M HAyYHO OOBSICHATH (PU3UUYECKUE SIBICHUS B
OKpYKaroIei MpHUpOJIe M MOBCEAHEBHON KU3HU;

UCIIOJIb30BAaTh HAyYHbIE METO/bl MCCIEIOBAHUS (DU3MYECKUX SBICHHI, B TOM YMCIE ISl IPOBEPKU
TUTIOTE3 U MOJy4eHUs TEOPETHUECKIX BBIBOJIOB;

OOBSCHSTh HAayYHBIE OCHOBBI HambOoyiee BaXXHBIX JOCTH)KEHWU COBPEMEHHBIX TEXHOJOTWU, HAIpuMep,
MPAKTUYECKOTO HCIOJB30BAHMS PA3IMUHBIX MCTOUYHHUKOB SHEPIMM HA OCHOBE 3aKOHA IPEBPALICHUS U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA30BAHUA

W3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs HANpPABIEHO HA JOCTH)KEHUE

JIMYHOCTHBIX, METANTPEAMETHBIX U TPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YIbTATOB.

B pesynbrate n3ydeHus ¢u3MKA HAa YpOBHE OCHOBHOTO 00INEro oOpazoBaHus y oOydaromerocsi OymyT

chopMUPOBaAHBI CIEAYIONME TUIYHOCTHBIE Pe3yIbTaThl B YACTH:

1) naTpuoOTH4ECKOr0 BOCIIUTAHUS

- IPOSIBIICHNE UHTEPeca K ICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (PU3NUECKON HAYKH;

- IIEHHOCTHOE OTHOUICHUE K JIOCTH)KEHHSIM POCCUMCKUX YIEHBIX--(DU3HKOB;

2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKIEHHUM OOIIECTBEHHO 3HAUUMbIX U 3TUUECKUX MPOOIIeM,
CBSI3aHHBIX C TIPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUHN (DM3HKH;

- OCO3HaHWE€ BaYXHOCTH MOPAJBbHO--3THYECKUX MIPUHIIMIIOB B ACSITEILHOCTH YIEHOTO;

3) 3cTeTUYeCKOr0 BOCTIMTAHUSA:

- BOCIIPUSTHE ICTCTHYECKUX KaueCTB (M3MYECKONW HAYKH: €€ TaApMOHUYHOTO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTO MO3HAHMUSA:

- OCO3HaHHME IIEHHOCTH (PM3UYECKON HAayKd KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUM, BA)KHEHIIIEH COCTABJIAIONIEH KYJIBTYpPHI;

- pa3BUTHE HAyYHOH JH0003HATENBHOCTH, HHTEPECA K UCCIIEA0BATENbCKOM 1EATEIbHOCTH;

5) popMupoBanusi KyJbTYpbl 310POBbS H IMOUMOHAJIBHOIO 0JIATONOJYYNS :

- OCO3HaHUE [IEHHOCTU 0€30MacHOro 00pa3a )KU3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MUPE, BaXKHOCTH
npaBuUJl OE€30MacHOTO TMOBEIEHUS Ha TPAHCIOPTE, Ha JOpOrax, C OJJIEKTPUYECKUM H TEIJIOBBIM
000py/IOBaHUEM B JIOMAIIHUX YCIOBUSIX;

- c(OpMHUPOBAHHOCTH HaBbIKa peduiekcru, MpU3HAHKWE CBOETO IMpaBa Ha OMIMOKY U TaKOTO Ke MpaBa y
JIPYroro 4ejaoBeEKa;

6) TPy10BOTO BOCTIMTAHUS

- QAKTHBHOE Yy4acTHE€ B pEIICHWU NPAKTUUYECKHX 3a1ad (B paMKax CeMbH, 00pa3oBaTelbHOU
OpraHM3alliu, Topojia, Kpasl) TEXHOJOTMYECKONM M COLMATbHOM HampaBJIEHHOCTH, TPEOYIOIMX B TOM
qrciie U QU3NYEeCKUX 3HAHU;

- UHTEpeC K MPAKTHIECKOMY U3yICHUIO Mpodecchil, CBI3aHHBIX ¢ (DH3UKOH;

7) 3K0JIOTHY€CKOT0 BOCTIMTAHUS:

- OpHEHTalMs Ha TPUMEHEHHE (U3MYCCKUX 3HAHWUM I pelieHUs 3a1ad B O0JacTH OKPYKAIOIICH
Cpe[ibl, IJIAaHUPOBAHUS TTOCTYIKOB U OILIEHKU X BO3MOXHBIX MTOCIEICTBUN IS OKPYKAIOIEH CpPebl;

- 0CO3HaHUE IT00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MpoOJIeM U MyTeH UX PeIleHHUs;

8) ajanTauum K M3MEHSIIOUMMCSH YCJIOBUSIM COIHAIBLHON W NMPUPOIHOI Cpe/bl:

- TOTPEOHOCTH BO B3aMMOJICHCTBHUH IPHU BBITIOJHEHUHM WCCICIOBAHUN W IPOCKTOB (PH3UUYCCKON
HaIpaBJICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESTEIbHOCTD;

- moTpeObHOCTh B (POPMHUPOBAHWHK HOBBIX 3HAHWI, B TOM uHucie (GOpMyTHMpOBaTh WIEH, TOHSTHUSA,
TUTIOTE3bI O QU3NYECKUX OOBEKTaX U SBIICHHUSIX,

- 0OCO3HaHUeE AePUIUTOB COOCTBEHHBIX 3HAHUM 1 KOMIIETEHTHOCTEN B 00J1acTH (PU3HKH;

- TUTAHUPOBAHKE CBOETO PAa3BUTHUS B IPUOOPETCHU U HOBBIX (PM3NUECKUX 3HAHUH;

- CTpEeMJICHUE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3M MPHUPOJBI, OOIIECTBA U DKOHOMUKH, B TOM
YHClIe C UCTIOB30BaHUEeM (PM3UYECKUX 3HAHUM;

- OIIGHKA CBOUX JCUCTBUM C Y4€TOM BIIMSHUS Ha OKPYKAIOIIYI0 CpEeAy, BO3MOXKHBIX TNTOOATBHBIX
IIOCJIENCTBUH.



METAINIPE/IMETHBIE PE3YJIbTATBI

B pesynbraTte ocBoeHMs mporpammbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyuatomerocst OynyT cGopMHpPOBaHBI MeTampeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOUE MO3HABaTEIbHbIC
YHUBEpCaJbHble  ydeOHble JEWCTBUS, KOMMYHUKATUBHBbIE yHUBEpCaJbHble y4deOHblE JEWCTBUS,
pEryniaTuBHbIE YHUBEpPCaIbHbIEC yUeOHBIE NEHCTBUSL.

Ilo3naBaTe/ibHBIE YHUBEPCAJAbHBIC y‘leﬁﬂble aeiicTBus

Ba3oBble Jjornyeckue AeicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKH OOBEKTOB (SBIICHHI);

YCTAaHABJIMBATh CYIIECTBEHHBIM TMPU3HAK KlacCU(UKAIIMK, OCHOBAaHWS [UIsi O00OOIICHUS U
CpaBHECHHS;

BBISBJISITh 3aKOHOMEPHOCTHM M IPOTUBOPEUYHMS B paccMaTpuBaeMbIX (akraX, [OaHHBIX U
HaOIIOJCHUSIX, OTHOCSIMXCS K (PM3NYECKUM SBIICHUSIM,

BBISIBJISITh TIPUYUHHO--CJICJICTBCHHBIC CBS3M TPU M3Y4CHUU (DM3MUECKUX SBICHUN W MPOIIECCOB,
JIeTIaTh BBIBOJBI C MCIIOJIB30BAaHUEM JCAYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTAThH
TUTIOTE3bI O B3aNMOCBS3SIX (PM3NYECKIUX BEINYHH;

CaMOCTOSITEIBHO BBIOMpATh CIOCO0 perieHust ydeOHOM (¢u3nyeckol 3amaun  (CpaBHEHUE
HECKOJIBKUX BapHUaHTOB pEIICHHS, BBIOOpP HambOoyiee MOIXOJSIET0 C Y4ETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3soBble ucciiegoBaTrejbCcKHe e iCTBUA

Paoorta
[ ]

M CII0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATENIbCKAM MHCTPYMEHT IMO3HAHMUS;

MPOBOAUTH IO CAMOCTOSTEIBHO COCTABJIICHHOMY TIUIaHY ONBIT, HECJIOXHBIA (U3MYECKU
SKCIIEPUMEHT, HEOOJIbILOE HccieloBaHne (U3MUYECKOTO SIBICHMUS,

OLICHMBAThb Ha NPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMALMIO, TOIY4CHHYIO B XOJ€
WCCIIEIOBAHUS WM DKCTIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH OOOOIIEHUS M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOIOZICHUSI, OTIbITA, NCCIEIOBAHUS;

MPOTHO3UPOBATH BO3MOXKHOE JlalIbHENIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKKE BBIIBUTATh
MPEIONIOKEHHS 00 UX Pa3BUTUU B HOBBIX YCIOBUSIX M KOHTEKCTAaX.

¢ uHp opmaumeii:

MPUMEHATh Pa3INYHbIE METOJbI, MHCTPYMEHTHI U 3apPOChl MPU MOKUCKEe U 0TOOpe MHGopMAIUU
WJIM TAaHHBIX C YYETOM TPEUIOKEHHOM ydeOHOM (r3maeckoit 3a1aun;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U HWHTEPIPETUPOBATh MHGOPMALUIO PA3IMYHBIX BUJOB U
(dopM TpencTaBIeHUS;

CaMOCTOSATEIPHO  BBIOMpATh  OoNTUMalIbHYO  (opMy MpeiacTaBieHHss HWHGOpPMAIUH |
WJUTIOCTPUPOBATh PelaeMble 3a/1a4l HECTIOKHBIMU CXeMaMU, TuarpaMMaMu, HHOHM Tpadukoi U ux
KOMOHMHAIIUSIMHU.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE HeHCTBUS:

B XOJie OOCYKIEHHUs Y4eOHOro marepuana, pe3yabTaToB 1abOpaTOPHBIX pabOT W TPOEKTOB
3a7aBaTh BOIPOCHI IO CYIIECTBY OOCY)KTaeMOH TEeMbl W BBICKa3bIBaTh WJICH, HAIlCJICHHBIC Ha
pellieHUe 3a7auyl U MOJICPKAHUE OJIar0KeNIaTeIbHOCTH OOIICHUS;

COIIOCTABJISATh CBOM CYXKICHHUS C CYXKJCHHSIMH JPYTHX YYaCTHUKOB JHAJIOTa, OOHAPYKHBATh
pasuyKe U CXOJCTBO TTO3UIIHH;

BBIpAXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;

MyOJUYHO TPEJCTABIATh PE3Y/JIbTAaThl BBIMOJHEHHOTO (DM3MUYECKOTO ONbITa (IKCIIEPUMEHTA,
HCCIIeIOBaHUSI, TPOCKTA);

MOHMMATh M UCIOJB30BATh MPEUMYIIIECTBA KOMaHJHOW U WHIMBUIYITbHON paOOThI IIPH PEIICHUN
KOHKPETHOU (u3nuecKor mpoOiIembi;



¢ [IpUHHUMATh LCJIU COBMECTHOI ACATCIIBHOCTHU, OPraHHU30BBIBATH HeﬁCTBHﬁ no eé JOCTHUXKCHUIO:
pacnpeaenaTh poyi, 00CYKIaTh MPOIECChl U PE3yIbTaThl COBMECTHOM pabOTHhI, 00001IaATH MHEHUS
HECKOJIbKUX JTFOJICH;

®  BBINOJHATH CBOK YacTh PaOOTHI, JJOCTHTAs KAYSCTBEHHOTO PE3yJIbTaTa [0 CBOEMY HAIPABICHUIO H
KOOPJIMHUPYS CBOU JCHCTBUS C IPYTHMH YJICHAMU KOMaHJIbI;

® OICHMBATh KAYECTBO CBOETO BKIaga B OONMI MPOAYKT IO KPUTEPUSIM, CaMOCTOSTEIHHO
cOpMYTHPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBHSI.

PerJIHTI/IBHI)Ie YHuBEpPCaJdbHBbIC y‘-leﬁl—ll)le aeiicTBus

Camoopranmsanus:

® BBIABJIATH MPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTYAlUsX, TPEOYIOIMX IS pelieHUs
(bu3HYecKuX 3HAHUI;

® OpPUEHTHPOBATHCS B PA3IUYHBIX IMOJXOJAaX MPHUHATUS PEIICHUN (MHAUBHUAYyaJIbHOE, MPUHSTHE
peIieHusl B TPYIINE, MPUHATHE PEIICHUN TPYIIION );

® CaMOCTOSITENILHO COCTaBIISATh AITOPUTM peIieHus (GU3NIECKON 3a/1aui WU TIaHa MCCIICIOBAHUS C
y4€TOM UMEIOIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MpejiaraeMblie
BapHUaHThI PELICHUI;

e jienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEICHUE.

CaMOKOHTPOJIb, IMOLUOHAJIBHBIN HHTEJJIEKT:

® J1aBaTh QJICKBaTHYIO OLICHKY CUTYallUU U Mpeasiarath miaH e€ H3MEHCHUS,

® OOBSACHATH NMPUYUHBI JOCTHKEHUS (HEJOCTUIXKEHHUS) PEe3ylbTaTOB ACATEIbHOCTH, JaBaTh OICHKY
NPHOOPETEHHOMY OIBITY;

® BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHUS (U3HMUYECKOTO
WCCIEeIOBAaHUSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS CUTYaIUd,
YCTAHOBJICHHBIX OIMOOK, BOBHUKIIMX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YNIbTaTa LIETU U YCIOBUSIM;
CTaBUTh ce0s HAa MECTO JPYroro 4YejloBEeKa B XOJ€ CIOpa WM JAUCKYCCHM Ha HAy4HYIO TEMY,
MMOHWMATh MOTUBBI, HAMEPEHHUS U JIOTHKY JIPYroro;

e T[pU3HABaTh CBOE MPABO HA OMMOKY MpU peIieHuH (U3MYECKUX 3a[a4 WJIA B YTBEPXKACHUIX HA
Hay4HBIE TEMBI M TAKOE )K€ MPABO JIPYToOro0.

HNPEJIMETHBIE PE3YJIbTATHI

K xoHmy oOyuenust B 7 kjacce IMpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh

chOpMUPOBAHHOCTH Y OOYJAIONMXCS YMEHUI:

® CNOJb30BaTh MOHATHUS: (U3MYECKUE M XUMHUYECKUE SIBIICHUS, HAOIIOJEHHE, SKCIEPUMEHT,
MOJIe/b, TUIIOTE3a, SAWMHULBI (PH3UYECKUX BEIMYHMH, aTOM, MOJICKYNIa, arperaTHble COCTOSH U
BemecTBa (TBEpAOE, IKHUAKOE, Ta3000pa3HOE), MEXaHWUYECKOE [IBMKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOpHs, paBHOACUCTBYIOIAS cuia, Aedopmanus
(ympyrasi, miacTuyeckasi), HeBECOMOCTb, COOOIIAIONIMECS COCY/IBI;

e paznuuath sBieHUs (Iuddysus, Tenao0Boe NBUKEHUE YAaCTHUI] BEIIECTBA, PABHOMEPHOE JBUKEHUE,
HEpaBHOMEPHOE JBWIKEHHE, HWHEPIMs, B3aUMOJICHCTBHE Tel, paBHOBECHE TBEPIBIX Tel C
3aKpeIUIEHHOW OCBhIO BpAICHUS, TIepeava MaBJIeHUS TBEPIABIMUA TEJIaMH, KHIKOCTSIMHA M Ta3aMH,
aTMoc(epHOe JaBlieHHe, TIaBaHue TeJl, MPEBPAILCHHUS] MEXaHUUECKOW YHEPTHH) MO OMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX TaHHOE (PU3UUYECKOE SIBIICHHUE,

® pacrno3HaBaTh MPOSBIEHUE M3YYCHHBIX (PU3NUECKUX SABJIICHUM B OKPYXKAIOIIEM MHPE, B TOM YHUCIE
¢du3rUeckue SBICHUS B MPHUPOJIE: MTPUMEPHI JBHXKECHHS C Pa3NUYHBIMH CKOPOCTSMHU B KHUBOU H
HEXUBOU TPHUPOJE, NCHCTBUE CHUIIBI TPCHHS B MPHUPOJAC U TEXHHWKE, BIUSHHUE aTMOCHEPHOTO
JIaBJICHUS HA KUBOW OpPraHu3M, IJIaBaHHE PbIO, pblyard B TeJe 4YelOBEKa, IPH 3TOM MEPEBOAUTD
MPAKTUYECKYI0 337ayy B y4eOHYIO, BBIACNATH CYIICCTBEHHBIE CBOWCTBA (IMPH3HAKK) (HU3HMUYECKUX
SIBJICHU



OIMCHIBATh M3y4YCHHBIC CBOWCTBA TEN U (PU3UUYECKUE SBICHUS, UCIIOIb3YS (PU3NUECKIE BETHUNHBI
(mMacca, 00bEM, MIIOTHOCTH BEILECTBA, BPEMs, I1yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH,
CHJIa TSDKECTH, BeC Tella, CHJIa TpEeHHs, JAaBlieHue (TBEPAOro Tena, >KUIKOCTH, Tas3a),
BBITAJIKABAIONASl CHJIA, MEXaHHW4YecKas paboTa, MOINHOCTb, IIJICYO CHJIBI, MOMEHT CHJIBI,
KO3(MpULIMEHT TOJIE3HOTO JEWCTBUS MEXaHU3MOB, KHHETHYECKas U MOTEHLUATIbHAS SHEPTH), IPU
OMMCAaHUU MPABWIBHO TPAKTOBATH (DM3MUECKUM CMBICI MCIOIb3YEMBIX BEIUYMH, UX 0003HAUEHUS
U eIUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTH (OPMYJIBI, CBS3BIBAIONE JAHHYIO (DH3HYECKYIO
BEJIMYHUHY C JPYIMMH BEJIWYMHAMM, CTPOUTH IpadUKd HM3Y4CHHBIX 3aBUCUMOCTEH (DM3MUECKUX
BEJINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (M3MUECKUE SBJICHUS U MPOLECCHI, MCII0JIb3YS IIpaBuja CI0KEHUS
cuil (BJOJb OHOM npsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MIpaBUJIO PaBHOBECHUS
pblyara (670Ka), «30J10TO€ MPABUIIO» MEXaHUKHU, 3aKOH COXpAaHEHHS MEXaHWUYECKOW YHEPIUH, MpU
9TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alIMCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKECHMUE;
OOBACHATH (M3UUYECKUE SIBJICHMS, HPOLECCHl M CBOWCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh PUUMHHO--CJIE/ICTBEHHbIE CBSI3H,
CTPOUTHh OOBSCHEHHE U3 |—2 JOTHYECKHX IIAroB C OMOpod Ha |—2 HM3ydEeHHBIX CBOMCTBA
¢u3nyecKux sSBICHUH, PU3MUECKUX 3aKOHA UITH 3aKOHOMEPHOCTH;

pemiate pacy€THble 3ajaud B 1—2 [eHCTBHS, HCIONB3yS 3aKOHBI M (HOPMYJIbl, CBS3bIBAIOIIME
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCJOBMS 3aJlaud 3allUChIBAaTh KpPaTKOE YCIOBHE,
MOJICTABJIATh (PM3NYECKUE BETUYUHBI B (POPMYIBI U TMPOBOJUTH PACUETHI, HAXOJUTh CIIPABOYHBIE
JaHHbIE, HEOOXOIUMBIE Ui pELIeHUs 3a1ad, OLICHUBATh PEAIUCTUYHOCTh IOTY4CHHOU
(u3nYecKoi BETHMYNHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUMTh IMpPU MOMOIM (PU3NYECKUX METOJIOB, B
ONMCAaHUU HCCIEJOBAHUS BBIJCIATH IPOBEPSEMOE IMPEaNooKeHUe (TUIoTe3y), pa3inyarbh U
MHTEPIPETUPOBATH MOIYYEHHBIN pe3y/IbTaT, HAXOAUTH OLMOKKU B XOJI€ OIBITA, AEJIaTh BBIBOJIBI 110
€ro pe3yabTaTaM;

MPOBOAMUTH OMNBITHI MO HAOMIONEHUIO (U3NYECKUX SIBICHUNH WM (U3UYECKUX CBOWUCTB TeII:
(GopMyIHpOBaTh MPOBEpPSEMBbIE MPEANOIOKEHUS, COOMpPATh YCTAHOBKY M3 MPEITIOKEHHOTO
000py/10BaHM s, 3aIIUCBIBATh X0 ONbITa U (POPMYJINPOBATh BBIBOJIBI;

BBITIOJIHATh TpsIMbIE HW3MEPEHUs PpACCTOSIHMS, BPEMEHH, MacCchl Tena, O00bEMa, CHUIBI U
TEMIIepaTypbl C HUCIIOJIB30BAaHUEM aHAIOTIOBBIX U IU(POBBIX MPUOOPOB, 3aMMCHIBATH IOKA3aHUs
puOOPOB C YU4ETOM 33JaHHON a0COTIOTHOM MOTPEIHOCTH U3MEPEHU;

MPOBOJUTh HCCJIEIOBAHWE 3aBUCHMOCTH OJHOM (M3MYecKOil BEIWYUHBI OT Jpyrod c
HCIOJIb30BAaHUEM MPSIMBIX M3MEPEHUH (3aBUCUMOCTH IyTHM PaBHOMEPHO IBHXKYILIETocs Teia OT
BPEMEHH JBWXXCHHS Tella, CHJIBI TPEHHS CKOJBXKEHHS OT Beca Tella, KauecTBa OOpabOTKH
IIOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIbI TPEHHS OT IUION@AAN CONPHKOCHOBEHHS TEJ, CHUJIBI
YIOPYrOCTH OT YUIMHEHHUS NMPYKUHBI, BBITAIKABAIOLICH CUJIBI OT 00bEMa MOTPYyKEHHON YacTH Teja
U OT IUIOTHOCTH >KHUJIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Teja, OT ITyOMHBI, HAa KOTOPYIO
MOTPYKEHO TeJO, YCIOBUH MJIaBaHUs TeJ, YCIOBUN paBHOBECHUS pblyara U OJIOKOB), y4acTBOBAThH B
NJaHUPOBAHUU Y4€OHOTO MCCIIEOBAHUs, COOUpATh YCTAHOBKY M BBIMIOJIHATH U3MEPEHUS, CIEIys
MPeUIOKEHHOMY TIJIaHy, (UKCHPOBATh pE3yIbTaThl MOJYYeHHOH 3aBHCHUMOCTH (PHU3MYECKUX
BEJIMYUH B BHUJAE MPENIOKEHHBIX TaOnMMIl M TrpaduKkoB, JenaTh BBIBOABI IO pe3yiabTaTaM
HCCIEIOBAHUS;

MPOBOJIUTh KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BEIMYMH (MJIOTHOCTHh BEIIECTBA >KUJIKOCTU U
TBEPAOrO TENa, CHUJIA TPEHUS CKOJIBKEHUs, [aBJICHUE BO3AYXa, BBITAJIKMBAIOLR@S CHIIA,
NEUCTBYIOMAS Ha MOTPYKEHHOE B JKUJKOCTh TENO, KOI(PPUIIMEHT MOIE3HOTO NEHCTBHS MPOCTHIX
MEXaHU3MOB), CleQys NpPEUIOKEHHOM WHCTPYKLMM: NPU BBIIOJHEHUU HW3MEpEeHUH cobuparb
9KCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIISTH 3HaYE€HUE HCKOMOW BEJIMUUHBI;

COOJTI0IaTh MpaBUJiIa TEXHUKHA 0€3011acCHOCTH IpH padoTe ¢ J1adopaTopHbIM 000pyIOBaHUEM;
yKa3bIBaTh MNPHUHIUIBI JAECHCTBUSA MPUOOPOB M TEXHHMYECKMX YCTPOWCTB: BECBl, TEPMOMETD,
JMHAMOMETp, COOOILIAIOLMECS COCY/bl, OapOMETp, pblyar, MOJBUKHBIA W HENOJBUKHBIN OJIOK,
HAaKJIOHHAs MIJIOCKOCTB;



XapaKTepu30BaTh MPUHLHIBI JCHCTBUS H3YYCHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOWCTB C
OIIOPOH Ha UX ONHUCAaHUS (B TOM UUCIIE: MOAUMITHUKN, YCTPOUCTBO BOJOIIPOBOA, I'MIPABINYECKUI
npecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOM HACOC, apeoMeTp), UCHOJb3yd 3HAHUS O CBOMCTBAX
¢u3nUecKuX SBICHUI 1 HEOOXOIUMBbIE (PM3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOAUTE MPUMEPHI (HAXOAUTh HHQOPMAIMIO O MpUMepax) MPAKTHYECKOI0 HCIOJIb30BAHMUS
¢u3nyecKuX 3HaHUHM B MOBCEHEBHOM JKU3HU JJIs o0ecrieyeHus: 6e30IMacHOCTH MpH 0OpalieHUH ¢
npubopamMu M TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHUS 370POBbsi M COONIONEHUS HOPM
9KOJIOTMYECKOTO MOBEIECHHUS B OKPYKAIOLIEH Cpele;

OCYIIECTBJISITH OTOOp MCTOYHUKOB HH(popMauuu B MHTEepHETE B COOTBETCTBUU C 3aJaHHBIM
ITIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONMXCA 3HAHMM M NYyTéM CPaBHEHUs pa3IMYHBIX
HCTOYHUKOB BBIJCIATh MHGPOPMALMIO, KOTOpas SIBISETCS IPOTHBOPEUYUBOW HIIM MOXKET OBITH
HEIOCTOBEPHOM;

UCIOJIB30BaTh IPU  BBIIOJHEHUM YUeOHBIX 3aJaHUM HaydyHO--TIONMY/SIPHYIO JIUTEPATypy
(U3MYECKOTO CONEpXKaHMs, CIPaBOYHBIE MaTepuaibl, pecypcbl ceTu WHTepHeT, BIajeTh
npuéMaMi KOHCHEKTHPOBAaHMS TeKCTa, IpeoOpa3oBaHus HHGOpMaUUM W3 OJHOM 3HAKOBOMH
CUCTEMBI B JPYIYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 HCTOYHUKOB
nH(opManuu (U3MUECKOTO COACPKAHUS, B TOM YMCIE MYOIMYHO JENaTh KpaTKUE COOOLICHUS O
pesyabTatax MpOEKTOB MM Yy4eOHBIX MCCIENOBAaHUM, NpPU 3TOM TPAMOTHO HCIIOIb30BATh
M3Yy4EHHBIN NOHATUIHBIN anmnapar Kypca (u3HKH, CONPOBOXKAATh BHICTYIVIEHUE MTPE3EHTallUEH;
IPU BBIMOJIHEHUH Y4eOHBIX NMPOEKTOB M MCCIIEAOBAHUN paclpeseniaTh O0s3aHHOCTH B IpYIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJayaMH, CJIEIUTh 3a BBIIIOJIHEHUEM I[UIaHAa JACWCTBUH,
aJIeKBaTHO  OLICHMBAThb COOCTBEHHBIM BKIaJ B  JEATEIBHOCTh IPYHIIbI, BBICTPaUBaTh
KOMMYHHMKAaTHUBHOE B3aUMOJICHICTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIMX.

K xoHmy oOydyenuss B 8 kijacce mnpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJKHBI OTpPaXKaTh
cOpMUPOBAHHOCTH Y OOYJAIOLMXCS YMEHUIA:

HCIIONb30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYIN, TEIJIOBOE IBUIKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHUSI BEIECTBA, KpUCTANIMYECKHMe M amMopdHble Tela, HACHIIEHHBIM U
HEHACBIIICHHBIM Map, BJIAXKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHs DJHEpIUs, TENJIOBOU
JBUTATEIb, JJIEMEHTApHBIM DJIEKTPUUECKUN 3apsl, JJIEKTPUYECKOE I10JI€, IPOBOJHUKUA U
JMAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;

pasnuuath SABJIECHUSA (TENJIOBOE PACIMPEHHE M C)KaTue, TEIUIONepeaaya, TEIJI0OBOE paBHOBECHE,
CMauMBaHue, KalWJUIIPHBIE SBJICHUS, UCHApeHHe, KOHJEHCAlUs, TUIaBJICHHE, KpUCTaUIU3aius
(oTBepaeBaHME), KUIIEHHE, TeIonepenadya (TEIJIONPOBOJHOCTh, KOHBEKIUS, W3Iy4eHHE),
JJEKTpU3alUsl TeJ, B3aUMOJECHCTBUE 3apsioB, JAECUCTBHUS JJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHICTBUE MAarHWTOB, JEHCTBHE MAarHUTHOTO IOJIS HAa MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs MHIYKIMS) 110 ONMCAHUIO MX XapaKTepPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOUMX JaHHOE (DU3MYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YYEHHBIX (DM3HMUECKUX SIBJICHUI B OKPYXKAIOIIEeM MUPE, B TOM YHCIIE
¢usnyeckue sBIEHUS B MPHUPOJAE: MOBEPXHOCTHOE HATHKCHHE M KANWJUIAPHBIC SIBICHUS B
MpUpPOJE, KpUCTAJUIBI B Mpupoae, unydeHue ComiHIa, 3aMep3aHHue BOJOEMOB, MOPCKUE OpH3BbI,
o0Opa3oBaHHe POCHI, TYMaHa, WHEs, CHera, dJIEKTpUUYECKUe SIBJICHHUS B aTMocdepe, dIEKTPUUYECTBO
KHUBBIX OPTaHU3MOB, MAarHUTHOE 110JI€ 3eMJIH, Apeii( MOITIOCOB, POJIb MATHUTHOTO MOJIS JUTSl KU3HU
Ha 3emiie, MOJISIPHOE CUSIHUE, IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33Ja4y B yU€OHYIO, BBIAETATh
CYILIECTBEHHbBIEC CBOMCTBA (MIPU3HAKH) (PU3NYECKUX SIBICHUI;

OIMCHIBATh M3y4YEHHBIC CBOWCTBA TEN U (PU3NUYECKUE SBICHUS, UCIIOIb3YS (PH3NUECKIE BETHINHBI
(TeMmeparypa, BHYTPEHHSII DHEpIusl, KOJIMYECTBO TEIUIOTHI, yAeNbHasl TEIJIOEMKOCTh BEIECTBA,
yAenbHas TEIUIOTa IUIaBJICHUS, yAelbHas TEIIoTa MapooOpa3oBaHusl, yAeabHas TENJI0Ta CrOpaHus
TOIUIMBA, KO3(PPULHMEHT IOJIE3HOTO JEHCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTENIbHASA BJIAKHOCTh
BO3/lyXa, OJEKTPUYECKUM 3aps], CHUJIa TOKa, OJJIEKTPUYECKOE HaNpsbKeHUEe, COMPOTUBIICHUE
MPOBOJHMKA, YAEIBbHOE CONPOTHBIICHHE BEIIECTBA, PabOTa M MOIHOCTH 3JIEKTPHUUYECKOTO TOKa),
IIPU ONMCAHUU IIPABUIIBHO TPAKTOBATH (PU3NUECKUI CMBICI UCIIOIb3YyEMbIX BEIMYUH, 0003HAYCHUS
U eIMHUIBl (U3MYECKUX BEIMYUH, HAXOAUTH (OPMYINBI, CBS3BIBAIOIME JAHHYIO (DU3UYECKYIO



BEJIMYMHY C JPYITMMH BEJIWYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH (DM3MYECKUX
BEJINYUH;

XapakTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBJICHHUS U IPOLIECCHl, HCIOJIb3Yyd OCHOBHBIE
MIOJIOKEHUST MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA, IPUHIUI CYIEPIO3UIIUN
nosiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s ydacTka LeIH,
3akoH JIxoyns—JIeH1a, 3aKoH coXpaHeHMs SHEPIUH, NIPU ITOM JIaBaTh CIOBECHYIO (JOPMYIHPOBKY
3aKOHA U 3aIllUChIBATh €r0 MaTEMaTHU4YECKOE BbIPAKEHUE;

OOBACHATH (PM3HUYECKUE IPOLECCHl U CBOWCTBA Te€J, B TOM 4YHUCIE M B KOHTEKCTE CUTYyallUi
MIPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABJIATH NPUUMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHEe U3 1—-2 JIOTMYEeCKUX IaroB C OMopoil Ha 1—2 H3yd4eHHBIX CBOMCTBA (U3MUECKUX
SABJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3amadd B 2—3 NEHCTBUS, HMCIONB3YSd 3aKOHBI M (HOPMYIIBI, CBS3BIBAIOIIHE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJlaud 3allUChIBaTh KPaTKOE YCIOBHE,
BBISBJISITh HEJOCTATOK JAHHBIX JUIS pEIleHUs 3ajJaud, BBIOMPATh 3aKOHBI M (OPMYIbI,
HeoOXoauMble Al €€ pelleHMs, NMPOBOAUTH pacu€Thl U CpPaBHMBATh IOJYIEHHOE 3HAu€HUE
(u3nuecKkoil BETMYUHBI C U3BECTHBIMU JIaHHBIMY;

pacriozHaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO pEIMTh TMPU TMOMOUM (U3UIECKUX METOJIOB,
UCIIONB3YSl OMHMCAHHME HCCIENOBAaHUS, BBIJIENSTh IMPOBEPSIEMOE MPEANONIOKEHHE, OLICHUBATh
MPaBUJIBHOCTD ITOPSIIKA IPOBEACHUS UCCIEA0BAHM, 1EJIaTh BEIBODI;

MPOBOAMTH OMNBITHl 1O HAOMIOAEHWI0 (M3WYECKUX SIBIICHUN WM (U3WYECKUX CBOWMCTB TeI
(KanuJUIApHBIE SBJICHMS, 3aBUCMMOCTb JaBJIECHUS BO3yXa OT ero o0b&éMa, TeMreparypbl, CKOpPOCTH
Ipoliecca OCTbIBAHUS M HAarpeBaHUsl IPU M3IYYEHUU OT I[BETAa M3IydarolEei (IOMIOLIAIOIIEH )
IIOBEPXHOCTH, CKOPOCTb HCIIAPEHMS BOJBI OT TEMIIEPATyphl JKUIAKOCTH M IUIoN@AINd €€
MIOBEPXHOCTHU, AIEKTPU3aLUs TEJI U B3aUMOJEHCTBHUE JJIEKTPUUYECKUX 3aps/iOB, B3aMMOJCHCTBUE
IIOCTOSIHHBIX MarHuTOB, BHU3yaJlW3allMsi MarHUTHBIX IOJIEH IOCTOSHHBIX MarHUTOB, JEHCTBUS
MarHUTHOTO IOJsI HAa HPOBOJHUK C TOKOM, CBOWCTBA JJICKTPOMAarHuTa, CBOMCTBA
AJIEKTPOJIBUTATENsl  TOCTOSHHOTO TOKa): (OPMYJIHUpPOBATH IpOBEpsieMble MPENnO0OKEHUS,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBAaHMS, ONUCHIBATH XOJ OINbBITA U
(bopMynTUpOBaTh BBIBOJIBL,

BBINIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENBHON BJIa)KHOCTH BO3/yXa, CHJIBI TOKa,
HaIpsHKEHHUS! C MCIOJIb30BAaHMEM aHAJIOTOBBIX MPHUOOPOB M JAaTYMKOB (DM3MYECKUX BEJIWYUH,
CpaBHUBATbh PE3y/IbTaThl U3MEPEHUN ¢ YUETOM 331aHHOM a0COIIOTHOM MOTPEIIHOCTH;

MPOBOAMTH HCCIIEAOBAHWE 3aBUCHMOCTH OJHOM (M3MYECKOW BEIWYMHBI OT JPYrol cC
HCII0JIB30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS POBOJIHUKA OT €ro JJIUHBI,
IJIOLAAM MTOIEPEUHOIO CEYEHUS U YAEIbHOIO CONPOTUBIIEHUS BELECTBA IIPOBOJHUKA, CUJIbI TOKA,
UJIYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUS Ha IPOBOJHUKE, UCCIEI0BAHUE MOCIIEI0BATEILHOIO
U MapajjiebHOr0 COCIMHEHUH MPOBOJIHUKOB): INIAHUPOBATH UCCIIEOBAHUE, COOUPATh YCTAHOBKY
U BBIMOJHATH U3MEPEHHUS, CIeNys MPEUI0KEHHOMY TUIaHy, (UKCHPOBATh Pe3ylbTaThl MOTY4eHHON
3aBHUCUMOCTH B BU/JIE TaOIUIl U TpaUKOB, JIeIaTh BBIBO/BI 10 PE3yJibTaTaM HCCIeI0BaHUS;
IPOBOAUTHh KOCBEHHBIE H3MEPEHUs (PU3MUECKHX BENUYUH (yAElbHas TEIUIOEMKOCTH BEILECTBA,
COIIPOTUBJICHUE IPOBOJHHMKA, pab0Ta U MOIIHOCTb JJIEKTPUYECKOrO TOKAa): MJIAHUPOBATh
U3MEpEHHUs, coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIysl MPEUIOKEHHON WHCTPYKLHMH, U
BBIYUCIISITh 3HAYEHUE BEITUYNHBI;

COOJTI0IaTh MpaBUJiIa TEXHUKHA 0€30MacHOCTH IpH padoTe ¢ 1adopaTopHBIM 000pyIOBaHUEM;
XapakTepu30BaTh MPUHLMIBI JCHCTBUS H3YYCHHBIX NPUOOPOB M TEXHHUYECKHX YCTPOWUCTB C
OTIOPOIl Ha MX ONMHCAHUA (B TOM YHCIIE: CHCTEMA OTOIUICHHUS JOMOB, TUTPOMETP, ITapoBast TypOuHa,
aMIIepMeTp, BOJBTMETP, CUETUMK AJIEKTPUUYECKOW 3HEPIuH, 3JIEKTPOOCBETHTEIbHBIE HPHOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPH! (TPUMEPHI ), HIEKTPUUYECKUE TPEAOXPAHUTENH, SJICKTPOMarHur,
3JIEKTPOJBUTATEb MMOCTOSIHHOTO TOKA), UCIIOJb3Ys 3HAHUS O CBOMCTBax (M3MYECKUX SIBICHUH U
HeoOxouMble (PU3MUECKHe 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHWYECKUE YCTPOWCTBA W M3MEPHUTEIbHBIE MPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CTOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX Ieneil ¢



MOCIEIOBAaTEIbHBIM U MapajUIeJIbHBIM  COCAMHEHHEM D3JIEMEHTOB, pas3iuyas yCIOBHBIC
0003HAYCHH S HIIEMEHTOB IJIEKTPUUYECKUX LIETICH;

NPUBOAUTE MPUMEpPHI (HAXOAUTh WHQOPMAIMIO O MpHUMepax) MPAKTHYECKOrO HCIOIb30BAHUS
(¢u3MYeCKnX 3HAHUI B MOBCEIHEBHOW XKU3HM Ui oOecrieueHus: 0e30MacHOCTH MPU 0OpaIleHuu C
npuOoOpaMi M TEXHUYECKMMH YCTPOMCTBAMH, COXPAHEHHS 3JI0pPOBbS M COONIIOACHUS HOPM
HKOJIOTMYECKOTO MOBEAECHUS B OKpYXKaloIlel cpene;

OCYIIECTBJISITh TMOUCK HWHQopManuu (Qusmdeckoro coxepkanusi B VHTepHETE, Ha OCHOBE
UMEIONMXCS 3HAaHUH U MYTEM CpaBHEHHSI JOTIOTHUTEIBHBIX HCTOYHUKOB BBIJIEIATH HHPOPMAIIHIO,
KOTOpasi ABJSIETCS TPOTHBOPEUUBON UITM MOXKET ObITh HEJOCTOBEPHOI;

UCIOJNB30BaTh TPH  BBINOJHEHWH YYEOHBIX 33JaHUN  HAydHO--TMOMYSIPHYIO JIUTEPATypy
(u3nYecKoro colepXaHHs, CIpaBOYHbIE MaTepuanbl, pecypchl cetu VHTepHeT, BJAAETh
npuéMaMu KOHCIIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus HHGPOPMALMK W3 OIHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE NMUCbMEHHBIC U KPAaTKUE YCTHBIE COOOIICHUS, 00001as nH(opMauio u3
HECKOJIBKUX HCTOYHUKOB (PH3MYECKOTO COJEpKaHWS, B TOM YHCIE MYOJIMYHO IIPEACTaBISTH
pe3yabTaThl MPOEKTHOM MJIM  HCCIIEAOBATENIbCKOM  JIEATEIbHOCTH, NpPU OITOM TIPAMOTHO
WCIOJIB30BaTh M3YYEHHBIM MOHSATUWHBIN ammapar Kypca (M3WKH, COMPOBOXKAATH BBICTYIUICHUE
MpE3CHTALUEH;

IPH BBIIIOJIHEHWH Y4EOHBIX MPOEKTOB M HMCCIENOBAHUM (DM3MYECKUX MPOIIECCOB pPaCIpEaesITh
OOS3aHHOCTH B TPYMIIE B COOTBETCTBUH C IOCTABJICHHBIMH 33J[a4aMHt, CIEIUTH 32 BHIMTOJIHEHHEM
IUTaHa JICMCTBUH W KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIA] B
JeATENIbHOCTD TPYIIIIbI, BEICTpauBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHU €, TPOSBIISS TOTOBHOCTh
paspemarh KOHQUIMKTHI.

K xoHmy oOyueHus B 9 kj1acce npeiMeTHBIE pe3ylbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpPakaTh
c(OPMHPOBAHHOCTh Y OOYYAIOIMXCST YMEHHIA:

HCIOJIb30BaTh IOHSTHUA: CUCTeMa OTCUETa, MarepuaibHas TOYKA, TPAEKTOPHS, OTHOCHUTEIbHOCTb
MEXaHHUYECKOTO JBUKEHHUS, nedopmarus (ympyras, nJacTUYecKas), TpEHUE,
[EHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh W TEPETpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPJIOE TENO, LIEHTP TsUKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHWUYECKUE KoJeOaHUsl U BOJIHBI,
3BYK, MH(}pa3ByK M YIbTPa3BYK, IJIEKTPOMATHUTHBIE BOJIHBI, IIKAJIA 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30pPYKOCTh U JalIbHO30PKOCTb, CIEKTPHI MCIYCKaHUS U MOINOIIEHUS, anbda-, Oeta- U
raMma-Hu3J1y4eHHUsl, U30TOIbI, SJepHasi SHEPreTHKa,

pa3nmuyath  ABIEHUS (paBHOMEPHOE H  HEpPaBHOMEPHOE TMPSIMOJIMHEHHOE  JIBIIKEHHE,
PaBHOYCKOPEHHOE NMPSAMOJIMHEHHOE IBU)KEHUE, CBOOOAHOE MaJICHUE Tell, PABHOMEPHOE JBUKECHHE
[0 OKPYKHOCTH, B3aWMOJICHICTBHE TeJl, PEAKTUBHOE JBU)KEHHUE, KojebaTenbHOe IBUKECHUE
(3aTyxaronme U BBIHYXKJICHHBIC KOJICOaHUs), PE30HAHC, BOJIHOBOE JABMIKEHHE, OTPAKEHUE 3BYKA,
HPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPaXEHHE U IPEeJOMJICHHE CBETa, MOJHOE BHYTpPEHHEE
OTpaKCHHE CBETA, Pa3lioKEHHE OelI0ro CBeTa B CIEKTP M CIIOKEHUE CIEKTPAJIbHBIX LIBETOB,
JIMCTIEPCHSI CBETA, €CTECTBEHHAs pPaJuOAKTUBHOCTh, BO3HHKHOBEHHE JIMHEHYATOrO CIEKTpa
U3IY4eHUs) IO ONMCAHHUIO UX XapaKTEepHBIX CBOMCTB M HAa OCHOBE ONBITOB, AEMOHCTPUPYIOIMX
JTaHHOE (PU3MYecKoe SBICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3NUCCKUX SIBIICHUH B OKPYKaIOIeM MHUpe (B TOM YHCIIe
¢usnueckue sSBICHHUS B MPHUPOJE: NIPHINBBI U OTIMBBI, ABMKeHUE MIaHeT CONHEYHOU CH CTEMBI,
pPEaKTUBHOE JBUKEHHE YXHBBIX OPraHW3MOB, BOCIPHUSATHE 3BYKOB KMBOTHBIMH, 3€MIIETPSCEHUE,
celicMUYecKue BOJHBI, LIyHAMH, 3X0, LIBETA TeJl, ONITUYECKUE SBJICHUS B IPUPOJE, OHMOIOTNYECKOe
JecTBUE BHUIAMMOIO, YABTPA(UOIETOBOTO U PEHTICHOBCKOTO H3Iy4€HUH, €CTECTBEHHBIN
panmoaKTUBHBINA (OH, KOCMHYECKHE Jy4Hd, PaJINOAKTUBHOE H3IydCHHE MPHPOJHBIX MUHEPAJIOB,
NeWCTBUE paAJMOAKTUBHBIX M3JIydeHUM Ha OpraHu3M 4YejoBeKa), IpPHU 3TOM IEpPEeBOIUTh
MPAKTUYECKYIO 3a/lauy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (NIPU3HAKH) (DU3HUECKUX
SIBJICHH

OINMCHIBATh U3yYEHHBIE CBOMCTBA TN U (U3NUYECKUE SABICHUS, UCTIOIb3YS (PU3NUECKUE BETMUYUHbI
(cpemHsii W MTHOBEHHAass CKOPOCTh Tela IpPH HEPaBHOMEPHOM JBWKECHHH, YCKOPEHHE,
IepeMelleHne, MyTh, YIIIOBask CKOPOCTh, CUJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE



CBOOOIHOTO TMAaJeHUs, BEC Tela, UMITYJIbC Tea, UMIIYJAbC CHJIbI, MeXaHW4deckas paboTa u
MOIIHOCTh, TOTEHIIUATbHAS SHEPTHS Tela, OTHATOrO0 Ha/l TOBEPXHOCTHIO 3eMJIH, TOTCHIIHATIBHAS
SHEPrUsl CXKaTOM MPYKUHBI, KWHETHYECKasi dHEeprus, MOJIHas MEXaHW4ecKas dHEprus, Mepuoja u
4acToTa KoJiebaHuil, UTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeIh
MIPETIOMJICHHSI CPEJIbI), IPH OMTUCAHWH MPABUIILHO TPAKTOBATh (PM3UYECKUI CMBICIT MCTIOIB3YEeMBIX
BEJIMYUH, O00O3HAUEHUSI U €AUHUIIBI (DU3MUYECKUX BETUYMH, HAXOTUTH (POPMYINBI, CBSA3BIBAIOIIME
TaHHYIO (M3UYECKYI0 BEIWYMHY C JPYTHMH BETUYMHAMHU, CTPOUTH Tpadukid H3Y4EeHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEIUYHNH;

XapaKTepu30BaTh CBOMCTBA Tel, (M3UYecKre SBJICHUS U MPOIIECCHI, UCIONB3YS 3aKOH COXpaHEHUS
SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS, TPUHIWI  CYNEPIO3UIIUK  CHJI, IIPUHITUII
oTHOocuTenbHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMITYIbCA, 3aKOHBI OTPAKEHUS
U TPEIOMIICHHS CBETAa, 3aKOHBI COXPAHEHHS 3apsIOBOIO M MACCOBOTO YHCEN MPU SASPHBIX
peakuusx, IpU OSTOM JaBaTh CIOBECHYIO (OpPMYIMPOBKY 3aKOHa M 3allUChIBaTh €ro
MaTeMaTUUYECKOe BhIPaXKEHUE;

OOBACHATH (M3UUYECKHE TMPOLECCHl W CBOWCTBA TN, B TOM YHCIE M B KOHTEKCTE CUTYaAIMH
MPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIISITH MPHYWHHO--CIICJCTBEHHBIC CBSI3H, CTPOUTH
OOBsICHEHHE U3 2—3 JIOTMYECKUX INArOB C OMOpPOM Ha 2—3 HM3y4YEeHHBIX CBOMCTBA (PUIMUYECKHUX
SABIICHUH, PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a/1a4M (OMUparoNecs Ha CUCTeMY U3 2—3 ypaBHEHUI ), UCTIOB3Ys 3aKOHBI U
dopMynbl, cBsi3pIBalONME (U3MYECKUE BEIMYMHBI: HA OCHOBE aHalW3a YCIOBUS 3aauud
3allUCHIBATh KPATKOE YCIOBWE, BBISBIIATH HEAOCTAIOIIME WU H30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI W (QOpPMYNbI, HEOOXOAWMBIEC [UIsI pEIIeHUs, MTPOBOJUTH pacuy€Thl M OIEHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAUCHUS (PU3MIECKON BEIIMUUHBIL;

pacrmo3HaBaTh MTPOOJIEMbI, KOTOPHIE MOXHO pEIMTh MpPU TMOMOIM (U3UUYECKUX METOJIOB,
WCIIONB3Ysl OIMHCAHHWE WCCICIOBAHMS, BBIACTATH IPOBEPSEMOE MPEANOI0KEHUE, OIECHUBAThH
MPaBHJILHOCTh TIOpSIKA IPOBEACHHUS WCCICAOBAHMS, JCJIaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOAEHUHN U OMBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUN WM (PU3NUYECKUX CBOWCTB Tell
(u3ydueHue BTOporo 3akoHa HbBIOTOHA, 3aKOHAa COXpaHEHHUs JHEPrHH, 3aBUCUMOCThH IMEepuoia
KoNleOaHMI MPYKMHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUJTUTYBI MaJIbIX KOJeOaHWH, MPSIMOJIMHEHHOE PacIpOCTpaHEHHE CBETA, pa3joKeHHE Oenoro
CBETa B CIEKTp, M3y4EHUE CBOWCTB M300pa’k€HUs B IMJIOCKOM 3€pKaje M CBOMCTB M300pakeHUs
npeaMeTa B coOMparoIel TuH3e, HaOMI0JeHNE CIUIONIHBIX M JTHHEHYATHIX CIIEKTPOB HU3ITydCHHS):
CaMOCTOSITEIFHO COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 0O0OpYIOBAaHMS, OMHCHIBATH XOJ
OTIBITA U €r0 Pe3yNbTaThl, POPMYIUPOBATH BBHIBO/IBI,

MPOBOAUTH HpPH HEOOXOTUMOCTH CEpPHI0 MPSIMBIX M3MEPEHHH, OINpenelss cpeiHee 3HaueHUe
nu3MepsieMor BeIMYUHBI ((POKYCHOE PpacCTOsSHME COOMparomield JIMH3bI), 000CHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MepUTeNLHOTO Mpudopa);

MPOBOAMTH HCCIICIOBAHUE 3aBUCHUMOCTEH (H3MUECKUX BEIMYHMH C HCIOJIB30BAHHEM IMPSMBIX
U3MepeHu (3aBUCUMOCTh MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBUXEHUU 0Oe3 HayalbHON
CKOpOCTH, Mepuojia KoJIeOaHNH MaTeMaTHYeCKOTO MasTHUKA OT JJIUHBI HUTH, 3aBUCHMOCTH YIJIa
OTPaXEHMSI CBETa OT YIJIa MaJeHUs U yIa TNPeloMJIEHHUs OT yIa MaJeHHUs): IJIaHUPOBATh
HcCIeIOBaHUe, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3YyNbTaThl MOTYyYEHHOU
3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUAE TaOIHI] U rpadMKOB, IEIaTh BBHIBOABI IO Pe3yJbTaTaM
HCCIIEeIOBAHUS,

MPOBOJIUTH KOCBEHHBbIC M3MepeHUs] (PM3NYECKUX BEIMYHMH (CpelHSs CKOPOCTbh U YCKOPEHHE Tela
IPU PaBHOYCKOPEHHOM JIBUKCHHUH, YCKOPEHHE CBOOOJHOIO MaJCHUs], XKECTKOCTh MPYKHHBI,
KOO(UIIUEHT TpEeHUs CKOJIBKEHMS, MeXxaHudeckas padoTa W MOINHOCTh, YacTOTa U IEpPUOJ]
KOJIeOaHWI MaTeMaTHYeCKOTO U MPYKUHHOTO MasTHUKOB, ONTUYECKAs CUJIa COOUPAIOIICH JTMH3BI,
PaMOAKTUBHBIA (JOH): TUIAHHPOBATH H3MEPEHHUsS], COOMPATh SKCIICPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs], Celys MPeII0KEHHON MHCTPYKINHU, BHIUUCISATh 3HAYCHUE BEIIUUYUHBI U
AHAJIU3UPOBATH MOJTYYEHHBIE PE3YIIBTATHI C YYETOM 3aJaHHOW NMOIPEIIHOCTH U3MEPEHUN;
coOr01aTh MpaBuiia TEXHUKKA 0€30MTaCHOCTH MpH paboTe ¢ 1abopaTtopHbIM 000PYIOBAHUEM;



pa3nmuyath OCHOBHBIC TIPU3HAKA W3YYCHHBIX (U3NYECKUX MOJEJeH: MaTepuanbHas TOYKa,
a0COIIOTHO TBEPAOE TEJI0, TOYEUHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, [IJJaHETapHAas MOJIENb
aTOMa, HYKIIOHHAasi MOJI€Ib aTOMHOTO s/1pa;

XapaKTepH30BaTh TMPUHIHIBI JCHCTBUS H3YYCHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOWCTB C
OMopoil Ha WX omucaHus (B TOM 4YMCIE: CIHUJIOMETpP, JATYUKU IOJIOKEHUs, PacCTOSHUS U
YCKOpEHHUs, pakera, OdXOJOT, OYKH, IMepuckom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, KaMmepa BuiabcoHa), UCHOIB3ys 3HaHUSA O CBOMCTBaxX (M3MUYECKUX
SBJICHUN U HEOOX0AUMBIE (PM3UUECKHE 3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbl M CXEMAaTU4YHbIC PUCYHKM M3Y4EHHBIX TEXHUYECKMX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MTPOLIECCOB IPH PELICHUH Y4EOHO- -TPAKTUUECKUX
3a71a4, ONTUYECKUE CXEMbl JUII MOCTPOSHUs M300paXEHUH B IJIOCKOM 3€pKajie M coOMparoien
JIMH3E;

IPUBOAUTE MPUMEPHl (HAXOAUTh WHQOPMAIMIO O MpHUMepax) MPAKTHYECKOIO HCIOJIb30BAHMUS
(u3MYeCKUX 3HAHUI B MOBCEIHEBHOW XKU3HM Ui oOecrieueHus: 0e30MacHOCTH MPU OOpaIleHuu C
npubopamMu W TEXHUYECKUMHU YCTPOWCTBAMH, COXPaHEHUS 370POBbsi M COOJIIONEHUS HOPM
JKOJIOTMYECKOTO MOBEIEHUS B OKPYKAIOLIEH Cpele;

OCYLIECTBJISITh NMOUCK HHGpOpManuu (U3MYECKOro coaepkaHusi B VHTepHeTe, caMOCTOSITENbHO
(bopMynupys TOMCKOBBIM 3alpoc, HAXOAWUTh HMYTH OIpPEAENEeHUs JOCTOBEPHOCTH IOJydEHHOH
nH(OpMauy Ha OCHOBE UMEIOLMXCS 3HAHUH M TOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIONb30BaTh IMpPU  BBIIOJIHEHUM Y4YEOHBIX 3aJ@aHUM HaydyHO--TIOMYISAPHYIO JIUTEPaTypy
(u3MYecKOro colepXKaHMs, CIpPaBOYHBIE MaTepualbl, pecypchl ceTd VIHTepHeT, BIIAJETh
npuéMaMu KOHCIIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus HHGOPMALMK W3 OJHOM 3HAKOBOU
CUCTEMBI B JPYIYIO;

co3aBaTh COOCTBEHHBIE INHCbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBEe HH(opMamuu u3
HECKOJIBKUX MCTOYHUKOB (PM3MYECKOrO COJAEpKaHHUs, IyOJIMYHO MPEACTaBIATh pPE3ybTaThl
IIPOEKTHOM WJIA HCCIIEJOBATEIIbCKOW  AEATENbHOCTH, IIPU 3TOM TIPaMOTHO MCIIOJIB30BaTh
M3y4CHHBI TOHATUUHBIN amnmapaT M3ydaeMoro pasieia (pU3uKH M COIPOBOXKIATh BBICTYIICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAuTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINITAHUPOBAHUE

7 KJIACC
K
Ne | HammeHnoBaHue pa3iesioB u OHquCTI]zO aros 0 DyekTpoHHBIE (ITU(PPOBHIC)
/Il | TeM MPOrpamMMbl Bcero p; 61212(1’%1“’16 p;)gl(l)cTrqucme o0Opa3oBaTenbHbIEe PECYPCHI
Pa3zgen 1. ®usuka u e€ posib B IO3HAHUHU OKPYKAKOIIET0 MHpa
bubmuoreka IIOK
1.1 | @usxa - naya o npupoze. | 2 0 0 https://m.edsoo.ru/71416194
bubmuoreka IIOK
1.2 | ®usnyeckue BEITMIUHBI 2 0 1 https://m.eds0o. ru/7 416194
13 EcrecTBeHHOHay4YHBI 5 0 1 bubnuoreka LIOK
' METOJI MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pa3zneny 6

Paznea 2. IlepBoHayaibHbIe CBeJeHHUSI O CTPOCHMH BellecTBa

bubmuoreka IIOK
2.1 | Crpoenue pemectsa 1 0 0 https://m.edsoo.ru/7f416194
29 I[BH)KGHH? 1 5 0 1 bubmuoreka IIOK
' B3AMMO/ICHCTBIE HACTHI https//m.edsoo.ru/7f416194
BEIICCTBA
23 ArperaTHbl€ COCTOSIHUSA 2 0 0 bubnuotexa LIOK
' BEILECTBA https//m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznea 3. /IBu:KeHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [IOK
3.1 | Mexannueckoe OBUKEHUE 3 0 0 https:/m.edsoo. 7416194
3. Wuepnust, macca, 4 1 1 bu6mmoreka [IOK
' IIJIOTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 | Cuna. Buzet cun 14 1 2 https//m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea 4. JlaBjieHue TBEpABIX TeJl, )KUAKOCTEH U ra30B
[aBnenue. [lepenaua
41 JTABJICHU S TBEPIBIMU 3 0 0 bu6mmoreka [IOK
' TeJIaMU, )KUIKOCTSIMHU U https://m.edsoo.ru/7f416194
razamu
bubmuoreka [IIOK
4.2 | Nasnenne xuaxoctu S 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 | AtmocepHOe aBlieHUE 6 0 0 https://m.eds0o. ru/7 416194
i [evicTBue ).I.<I/I}1KOCTI/I W Tasa , . . Bu6mmorexa LIOK
' Ha MOTPYRCHHOE B HUX https//m.edsoo.ru/7f416194
TENO
Hroro no pazgeny 21
Pazneu 5. PaboTra u MOIHOCTb. JHE Prusi
bu6mmoreka [JOK
5.1 | Pabora u moupiocTs 3 0 ! https://m.edsoo.ru/7f416194
5.2 | IIpocTbie MeXaHU3MBbI 5 0 1 buommorera IOK

https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK

5.3 | Mexanuyeckasi YHEPTUs 4 1 https2/m.edso0.ru/7 416194
Hroro mo pa3zneny 12

Pe3epBHOe Bpems 3

OBILEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



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

TEMATHYECKOE IINITAHUPOBAHUE

8 KJIACC

Ne HamnmenoBanue pasnenon

KonnuecTBo yacoB

DnekrponHble (U (poBHIC)

I/ | ¥ TEM MPOTPaMMBI Bcero ll'f; 61212(1’%1“’16 pH;) 6a;cTr113quKHe o0OpazoBaTeIbHbIE PECYPCHI
Pasnea 1. TenuioBble siBJIe HUS
11 CtpoeHue u CBOWCTBA 7 1 0 bubnmoreka [IOK

| BemectBa https//m.edsoo.ru/7f4181ce

bubmnoreka [IOK

1.2 | TermoBwIe MPOIIECCHI 21 2 5 https:/m.edsoo.ru74181 ce
Hroro no pa3zaeny 28
Paznea 2. JDjieKTpuyecKkHe U MATHUTHbIE SIBJIe HUS
21 | apmeemme remanme | 7| 0 ) Bumtorexa LIOK

' " https//m.edsoo.ru/7f4181ce

B3aMMO/ICIICTBHE

29 TlocrostHHBIHI 20 1 7 bu6mmoreka [IOK

' AIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce

bu6nmoreka [IOK

2.3 | MarHuTHBIC SIBIICHHS 6 0 1.5 https2/m.edso0. ruw7f4181ce
24 DJIeKTpOMarHuTHas 4 1 0 bubnunoreka [IOK

' W H TYKITHSI https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE BpeMmsi 3
OBIIEE KOJIMYECTBO 68 5 145

YACOB I10 ITPOTPAMME
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TEMATHYECKOE IINITAHUPOBAHUE

9 KJIACC

Ne

HamnmenoBanue pasnenon

KonnuecTBo yacoB

KoHTponbHbie

[Ipakrnyeckue

DnekrponHble (U (poBHIC)

I/ | ¥ TEM MPOTPaMMBI Bcero paGoTH paGoTH o0OpazoBaTeIbHbIE PECYPCHI
Paznen 1. Mexanuueckue siBJeHUsI
11 MexaHn4ecKoe JBUIKCHUC 10 1 1 Bu6nunoreka [JOK
' M CIIOCOOBI €T0 OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 | B3aumMmoneiicTBre Tl 20 1 3 https:/m.edsoo. ru741ada6
bu6mmoreka [IOK
1.3 | 3akoHBI COXpaHCHUS 10 0 3 https2/m.edso0. ru741adaé
Hroro mo paszneny 40
Paznen 2. Mexannueckue Kojie0aHus U BOJIHbI
Bu6nunoreka [JOK
2.1 | Mexannueckue koyiebanus | 7 1 3 https/m.edsoo.ru/7f41ada6
29 MexaHn4eCcKue BOJIHEL. 8 1 3 bubmnoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro nmo pa3zneny 15

Paznen 3. 3ﬂeKTp0MaFHI/ITH06 OJIC U JJIEKTPOMATrHUTHLIC BOJIHbI

QHCKTpOMaFHI/ITHOG I10JIC

3.1 | u >neKTpOMarHuTHHIC 6 0 2 bubmorera [OK
BOMHEL https//m.edsoo.ru/7f41a4a6
Hroro no pa3zaeny 6
Pa3nen 4. CBeTOBbBIE AABJICHUS
41 3aKOHBI paCIPOCTPaHEHUS 6 0 2 bubmuotexa LIOK
cBeTa https//m.edsoo.ru/7 f41a4a6
4.9 JIMH3bI ¥ OonITUYECKUE 6 1 2 bubmuoreka IIOK
puOOpEI https://m.edsoo.ru/741a4a6
43 Paznoxxenue Oemoro ceera 3 0 2 Bu6nunoreka [JOK
B CIIEKTP https://m.edsoo.ru/7 f41a4a6
Hroro no pazneny 15
Pasznen 5. KBanToBbIe siBJIe HUSI
5.1 Egggﬁiiee epera 4 0 1 bromorera [OK
ATOMOM https//m.edsoo.ru/7f41a4a6
5.2 | Ctpoenue atromHOTO siipa | 6 0 1 Et?ggjlr?l?gg:o]j?u};? 113436
bubmmorexa [IOK
>3 | Slacpusie peain ! L L https:// m.edsolj. ru/7fAla4ab
Hroro mo pa3zneny 17
Paznean 6. IloBropuTe ibHO-00001IAIOIMI MOAY/1b
6.1 gﬁﬁﬁﬁﬁ gﬁ?mmm 9 2 Buonuoreta LOK
https//m.edsoo.ru/7f41a4a6
duzuku 3a 7-9 kiacc
Hroro mo pa3zneny 9
OBIEE KOJIMYECTBO 102 5 26

YACOB I10 ITPOTPAMME
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