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PaGouas nporpamma no npeamery «@usuka»

COHEP)XKAHUE YUYHEBHOI'O ITPEAMETA «®PU3UKA»

Txnacc

Paznen 1. ®usuka u €€ posib B MO3HAHWU OKPYKAIOIIETO MUPA

®dusnka — Hayka o npupoje. SABiaeHust npupoibl. Pu3nyeckue sSBJICHU: MEXaHUYECKUE, TEIJIOBBIC,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dwusndeckue BenuuuHbl. M3Mepenne ¢usznueckux BennmunH. Ousmueckue npuOopsl. [lorpenrHocTs
n3MepeHuil. MexayHapoaHasi CuCTeMa €IMHULL.

Kak ¢usuka m japyrue ecTtecTBEHHbIE HAyKH M3Y4alOT MPHPOIY. EcCTecTBEHHO-HAy4HBIH METO.
Mo3HaHUs: HaOII0JCHHE, OCTAHOBKA HAYYHOI'O BOMPOCA, BBIIBU)KEHUE THUIOTE3, HKCIIEPUMEHT IO
IpPOBEpKE TUMoTe3, OOBsiICHEHHWEe HabmrogaeMoro siBieHUs. OnucaHue (QU3NYECKUX SBICHUH C
ITOMOILIBIO MOJIETIEH.

JlemoHCTpanuu

Mexanuyeckue, TEII0BbIe, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.

duzndeckue MpuOOPHI U MPOIICIypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(POBBIM IIPUOOPOM.
Jlabopamopmsie pabomul u onvimol

Onpenenenre UEeHb! AeIEHUs MIKaJIbl U3MEPUTEIBHOIO TpHOopa.

H3mepenne paccTosHUMN.

N3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.

OnpeneneHue pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl PU MOMOIIN KUIKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPHI.
[IpoBenenue wuccinenoBaHus MO NPOBEPKE TUIOTE3bl: JAJIbHOCTh IMOJETA IIApUKa, MYIIEHHOTO
TOPU30HTAIIBHO, TEM O0JIbllIE, YeM OOoJIblIe BBICOTA ITYCKA.

Paszpnen 2. IlepBoHauanbHble CBEACHUS O CTPOCHUH BEIIECTBA.

JIBuxenue vactul] BemiecTBa. CBA3b CKOPOCTH JBUYKEHHUS YACTHUI C Temreparypoil. bpoyHoBckoe
nBrkeHue, TuQy3us. BzanmopelicTBre 4acTUI] BEIIECTBA: IPUTSDKEHUE U OTTAIKMBAHHE.
ArperaTHbIe COCTOSHUS BEIIECTBA: CTPOSHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUIMYECKUX ) TEI.
B3auMocBs3p Mexay CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHHUSIX W WX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

Jlemoncmpayuu

HaGnronenue OpoyHOBCKOTO ABHKEHHS.

Ha6nronenue quddysun.

Habmtoienue siBiaeHuid, 00BACHIIONMXCS MPUTSHKEHUEM HIIM OTTATKUBAHUEM YacTHIl BEIIECTBA.
JlabopaTopnbie pabOTHI U ONIBITHI

OrneHka AuaMeTpa aToMa METOI0M PSJIOB (C UCTONIb30BaHUEM (oTorpaduii).

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHHUSI Ta30B.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSL.

Paznen 3. JIpmkeHne u B3aMMOACHCTBHUE TE

Mexannueckoe nBHKEeHHE. PaBHOMepHOe U HepaBHOMepHoe JBHkeHHe. CkopocTb. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBIKCHUH. Pacuér myTn 1 BpeMeHH JIBIKCHHS.

SBnenue uHepuuMu. 3aKOH MHeEpUUH. B3aumopeicTBue Ten Kak NpPUYMHA H3MEHEHHS] CKOPOCTH
nBUKEeHHsT Teld. Macca kak Mepa HMHepTHOCTH Tena. [ImoTtHocTh BemiecTBa. CBSA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BEIeCTBa.

Cwuita Kak XapakTepHCTHKa B3auMoaencTsus Ten. Cunna ynpyroctu M 3akoH ['yka. M3mMepenune cuisl ¢
MOMOIIIbIO TUHAMOMETpA. SIBJIEHUE TATOTEHUs U cuiia TskecTu. Cuia TSKECTH Ha JPYruX IUIaHeTax.
Bec tena. HeBecomocTs. CiokeHUE CHUIT, HAITPABICHHBIX IO OJHOM MPsAMOiA. PaBHOIEMCTBYIOIIAS CHII.
Cuna tpenusi. TpeHue CKOJbKEHUs U TPEeHUE MOoKosl. TpeHue B MpUpoJIe U TEXHUKE.

Jlemoncmpayuu

Habmoienne MexaHn4ecKoro IBUKEHHS Tefa.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUYKEHHUS.

HaGmtoienue sSiBJIeHUS] HUHEPIIHH.



Habnronenne u3MeHeHus: CKOPOCTH MPH B3aMMOICHCTBHH TeJL.
CpaBHeHHE Macc 1O B3aUMOJICHCTBUIO TEI.
CrnoskeHue cuil, HalpaBJICHHbIX 110 OJHON IPSIMOM.

Jlabopamopuvie pabomul u onvimol

Omnpenenenre CKOPOCTH PABHOMEPHOI'O IBHKEHUS (IIapUKa B KHUAKOCTH, MOJIEIH 3JIEKTPHUUECKOTO
ABTOMOOWIIS U T. II.).

Omnpenenenue cpegHeil CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW MJIIOCKOCTH.
Onpenenenye IOTHOCTU TBEPJIOTO TENA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHHs (nedopMalvi) NPY>KUHbBI OT MPUI0KEHHON
CHJIBI.

OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHUSI OT CUJIbI JABJICHUS U XapaKTepa
COIPUKACAIOLINXCS TIOBEPXHOCTEH.

Paznen 4. JlaBnenue TBEPABIX TEN, )KUAKOCTEH U ra30B

Hapnenne. CriocoObl yMEHBIICHUS U YBEIMUCHUS aBleHUs. JlaBieHne ra3a. 3aBUCUMOCTD JIaBICHUS
raza ot o0béMa, Temriepatypsl. [lepenava naBnenus TBEpABIMU TEIAMHU, KUIKOCTSIMH U Ta3aMu. 3aKOH
[Tackansa. IlHeBMaTMyeckne MAIIWHBL. 3aBUCUMOCTBH JABJICHHUS OIKHJIKOCTH OT TJIyOWHBI
I'unpocratuueckuii napanokc. Coobmmaromuecs cocynbl. ['uapaBinueckie MeXaHU3MBI.

Atmocdepa 3emnu u armocepHoe naBiaeHue. [IpUyuHBI CyliecTBOBaHUS BO3AYLIHON 00O0JOYKH
3emnu. OmeiTr Toppuuermiu. M3mepenue atrmochepHOro IaBieHHs. 3aBUCUMOCTb aTMOC(HEPHOro
JaBJICHHSI OT BBICOTHI HaJl ypoBHEM MOps. IIpuOops! 11t n3mMepeHus aTMOC(HEpHOTo JaBICHUSI.
JleiicTBHE KUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX Teso. BrlTankuBaromias (apXuMeoBa) CHIIA.
3axon Apxumena. [InaBanue ten. Bo3gyxormnnaBaHue.

Jlemoncmpayuu

3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaua naBaeHuUs KUIKOCTHIO U Ta30M.

Coobmatomuecs: cocypl.

I'mppasinueckuii npecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO JaBIEHHUS.

3aBUCUMOCTD BBITAJIKHUBAIOIIEN CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Teja U IMIIOTHOCTU KHUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue nuaBaHus TeN: IJIaBaHKUE WU OTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOIIEHHUS IJIOTHOCTEN
TeJa U KUAKOCTH.

Jlabopamopusie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH Beca Tejla B Bojie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YaCTH Tela.
Onpenenenre BbITAIKUBAIOIIEH CUITBI, IEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B HKHUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIBI, JEHCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT MaccChl
Tena.

OneITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEH Ha TEJIO B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B )KUIAKOCTh YaCTH TeJA U OT IJIOTHOCTH KHUJIKOCTH.
KoHcTpynpoBanue apeomMeTpa Win KOHCTPYHMPOBAHUE JIOAKHU U ONPEIENICHUE €€ IPY30I10IbEMHOCTH.
Pa3nen 5. Pabora u MOmHOCTE. DHEprus

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecHsl pblyara.
[TpumeHeHue npaBuiia paBHOBECHS phlyara K 6J0ky. «3omoroe npaBuwiio» Mexanuku. KI1J] mpocTbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHHKE.

Mexannueckass sHeprusa. Kunernueckas M moTeHIuaibHas 3Heprus. [IpeBpaieHue onHOro BHIA
MEXaHWYECKON DHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTUH B MEXAHUKE.

Jlemoncmpayuu

1. IIpuMeprl MPOCTBIX MEXAHU3MOB.

JlaboparopHbie pabOThI U OTIBITHI

Omnpenenenve paboOThl CUJIBI TPEHHS] MPU PABHOMEPHOM [BHIKEHUHM Tejla MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.



HccenenoBanue yciaoBUi paBHOBECHs pblyara.
N3amepenne KIIJI HakTOHHOM TIJIOCKOCTH.
N3yuenue 3aK0Ha COXpaHEHUS MEXaHUYECKON YHEPTUU.

8 xiacc

Paznen 6. TemnoBrle ABICHUA

OCHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOPUM CTPOEHUS BellecTBa. Macca u pazMepsl
aTOMOB ¥ MOJIEKYJI. OIBITBI, IOATBEPKAAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON
TEOPUH.

Mogenu TBEpOTO, )KUKOTO U ra3000pa3HOro cocTosHui Beuiectsa. Kpucrammyeckue u amoppHbie
tena. OOBsICHEHUE CBOICTB I'a30B, )KUKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOXKE-HUI MOJIEKYIISIPHO-
KMHETHYeCKOW Teopun. CMauMBaHKE U KallWJUIAPHBIC SBICHUS. TEII0BOE paCIIMPEHUE U CKATHE.
Temnepatypa. CBsi3b TEMIIEPATYpPbl CO CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YaCTHULL.

Buytpennsas osHeprus. CnocoObl HM3MEHEHMs] BHYTPEHHEH »JSHepruu. Buasl Temionepenauu:
TEIJIONPOBOJHOCTb, KOHBEKLIMS, U3TyUEHHE.

KonnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BellecTBa. TernaooOMEH U TEIIOBOE paBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [lnaBnenue u oTBepAeBaHie KPUCTAUIMYECKUX BEIIECTB. Y AeNbHas
teruiora masieHus. [lapooOpa3oBanue u konaeHcamus. Vicnapenne. Kurenue. Y nenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayXa.

DHeprus ToIMBa. Y IeibHas TEIJI0TAa CTOPAHUS.

[Tpunuuns! padotsl TemioBbix asurareneil. KIIJ temnmoBoro nsuratens. TemioBble ABUraTesld U
3allUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUS U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.

Jlemoncmpayuu.

Habntoienue 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysumn.

Habmtoienue siBieHnit cMauMBaHUs U KAWJUTSIPHBIX SIBIICHHM.

HabintoieHue TemnoBoro pacimupeHust Ted.

V3meHeHMe AaBlIeHMs ra3a pu U3MEHEHUH 00bEMa M HarpeBaHUM WIIA OXJIAXKICHHUH.

[IpaBuna nu3mMepeHus TeMIeparypsl.

Bunel teronepenaum.

OxJaxkieHre Ipy COBEPIIEHUH PabOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMH CHUIIAMHU.

CpaBHeHHE TEMI0EMKOCTEN pa3INYHbIX BELECTB.

HaGntoneHue kuneHus.

HabntoieHne nocTostHeTBa TeMIIEpATyphl MPH TIaBJIEHUU.

Mogaenu TenoBbIX ABUTaTENEH.

Jlabopamopusie pabomul u onvimol

OnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUS.

OMBITHI 11O BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WM caxapa.

OnbITH O HAOTIOIEHHUIO TEIUIOBOTO PACIIMPEHHS I'a30B, )KUKOCTEH U TBEPIBIX TEI.

Omnpenenenve AaBieHUs BO3Ayxa B OajuIOHE MIMPHIIA.

OnbITHl, IEMOHCTPUPYIOLINE 3aBHCUMOCTh JABICHHS BO3JyXa OT €ro o0b&éMa M HarpeBaHHs WIIH
OXJIAXKICHMUS.

[TpoBepka rumoTe3bl JMHEHHON 3aBHCHMOCTH [UIMHBI CTOJIOMKA >KMIKOCTH B TEPMOMETPUYECKOMN
TpyOKe OT TeMIepaTyphl.

HaGnronenne u3MeHeHUs BHYTpEHHEHW »Hepruu Tena B pe3yibTaTe Temionepenadyd U paboThl
BHEUTHUX CHUJI.

HccnenoBanue siBJIeHUS TEIJIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON U ropsiueii BOIBI.

Omnpenenenre KOJWYECTBA TEIUIOTHI, TOJYYEHHOTO BOAOW MpU TEMJIOOOMEHE C HarpeTbiM
METAININYECKUM LIUJIUHAPOM.



Ornpenenenue yieabHON TEMIIOEMKOCTH BEIIECTBA.

HccnepoBanue npouecca UCIIapeHus.

Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AYyXa.

Ornpenenenne yaeIbHON TEIJIOTHI IUIaBIEHUS JIb/IA.

Pazgen 7. DnexTpudeckue U MarHUTHBIC SIBICHUS

Onektpusanus Ten. [[Ba pona 3neKTpUYEeCKUX 3apsAnoB. BzaumoaelicTBue 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS 3apSKEHHBIX TN OT BEJIMYMHBI 3apSA0B U PAaCCTOSTHUS
MEXy TeJIaMu).

Onextpuueckoe mnone. HanpsxénHocTs anexkTpuueckoro mnoasd. IlpuHuun cynepnosuuuun
ANEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. OJEMEHTApHBIM anekTpuueckuil 3apsia. CTpoeHue aroma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOIO 3apsiia.

DNEeKTPUYECKU TOK. YCJIOBHS CYLIECTBOBAHMS SJIEKTPUUYECKOrO0 TOKA. VICTOUHMKM MOCTOSIHHOTO
TOKa. JIeHCTBUS 3JEKTPUUECKOr0 TOKa (TEIIOBOE, XMMHUYECKOe, MarHUTHOE). DJIEKTPUUECKHUI TOK B
KUIKOCTAX U ras3ax.

Onektpuueckas nenb. Cuna Toka. DiekTpuyeckoe HampspkeHue. CONpOTUBIECHUE IPOBOJHUKA.
VYnaenbHOe compoTuBieHHE BeulecTBa. 3akoH Owma miig ydactka uenu. [locienoBarenpHoe u
napajuieJIbHOE COEIMHEHUE MPOBOIHUKOB.

Pabota m MOIIHOCTH 3JEKTpHUECKOro Toka. 3akoH Jlxoyms— JleHma. DiekTpudeckue Henu U
MOTPEOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHUTHI. B3anMoAeiCTBHE MOCTOSIHHBIX MAarHUTOB. MarnutHoe mnosie. MarHutHoe
noJsie 3eMJIM U €ro 3HaueHue Juisl )Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MoJIe AIEKTPUIECKOro
ToKa. [[puMeHeHnE 2IIEKTPOMAarHuTOB B TEXHUKE. JIeMCTBUE MAarHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM.
DnekTpoABUraTellb IMOCTOSHHOTO TOKa. lcnosb3oBaHue »sieKkTpoABUraresied B TEXHHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABneHue snekrpomMarHuTHoM uHAYKIUU. [IpaBuno Jlenna. Dnektporeneparop.
CriocoObl TOTYydeHUST AIEKTPUIECKON SHEPrUuu. DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX MCTOUYHHUKAX
SHEPTHUH.

Jlemoncmpayuu

DnekTpu3anus Teul.

JIBa pojia JIEKTPUUECKUX 3apsI0B U B3aUMOJCHCTBUE 3apsXKEHHBIX TEJL.
YCTpoUCTBO U IEHCTBUE DIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.

[TpoBOTHMKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO MOJIS.

HcTouHNKH MOCTOSHHOTO TOKA.

JlericTBUs DIIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKHUI TOK B )KUJIKOCTH.

I"a3oBbIi1 paspsn.

N3mepenue critbl TOKa aMIepMETPOM.

N3mepenne 3neKTpuyecKoro HarpsKEHUs BOJIbTMETPOM.

Peocratr n MarasuH cOnpoOTHUBIICHHN.

B3auMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeICHHS MOJFOCOB MarHUTA.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€e noje ToKa. DIeKTPOMArHuT.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.

UccnenoBanue sSiBIEHUS SIE€KTPOMArHUTHON WHIYKITHH.

OmnbiTel Papanes.



3aBHCHMOCTh HAINPaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHIA €r0 BOSHUKHOBCHHUSI.
DJeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol

OMBITHI 110 HAOJIIOJICHUIO IEKTPU3AIMH TS HHAYKIMEH U TIPH COMMPUKOCHOBEHHUH.
HccnenoBanue AeHCTBUS 3JSKTPUYESCKOTO OIS HA IIPOBOAHUKH U TUDJICKTPUKH.
C6opka 1 mpoBepKa pabOThI MISKTPUUECKOM IIEIH MOCTOSHHOTO TOKA.

V3mepenue u peryIMpoBaHue CHIIbI TOKA.

N3mepenue u peryaupoBaHue HaIPsKCHUS.
HccnepoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIIpsDKEHUs HAa PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JJIEKTPHUYECKOTO CONPOTUBIIEHUS IMPOBOJHUKA OT €ro
JUIVHBI, IUIOLIAHU IIOIIEPEYHOr0 CEYEHMS U MaTepHaIa.
[IpoBepka npaBuia CI0KEHUS HAIPSKEHUI IIPU [IOCIIEI0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka npaBuia 1is CUIIbI TOKA IIPU NAPAIIEIIBHOM COSJUHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI AMEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 pe3ucTop.
Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.
HccnepoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO YEPE3 JaMIIOUKY, OT HAIPsHKEHUS Ha HEil.
Onpenenenue KII/] narpeBarens.
HccnepoBanne MarHuTHOTO B3aUMOJIEHCTBUSI IOCTOSIHHBIX MArHUTOB.
N3ydyeHre MarHUTHOTO TOJISl HIOCTOSIHHBIX MAarHUTOB MIPU UX OOBbEIMHEHUH U Pa3JCIICHUN.
WccnepoBanue 1eCTBUS AIEKTPUUECKOT0 TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJAECUCTBUS KaTYIIKU C TOKOM M MarHuTa OT
CWJIbI TOKA U HAIlpaBJIEHUS TOKA B KATYIIKE.
N3yuenne neicTBrUs MArHATHOIO TOJISI HA IPOBOJAHUK C TOKOM.
KoncrpyupoBanue u usyueHue padboThl SIEKTPOABUTATENSL.
N3mepenne KI1/] anekTpoaBuratenbHOM yCTaHOBKH.
OnpITl MO MCCIEIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOM MHIYKIMHU: MCCIEI0BaHUE W3MEHEHUN
3HAYEHUs U HalIPaBJICHUS] MHAYKIIMOHHOTO TOKA.
9 kiacc
Paznen 8. Mexanuueckue siBIeHUs
Mexanuueckoe JBwkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTENBHOCTH
MEXaHUYECKOro  ABWKEHUsA. PaBHOMepHOe mnpsAMoiuHENWHoe aBMkeHue. HepaBHOMepHOeE
npsiMOJIMHEHOE BHKeHne. CpeHss 1 MTHOBEHHasl CKOPOCTh Tejla MPH HEPAaBHOMEPHOM JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE NpsiMoInHeHOe BkeHne. CBoOoHOe magenne. OnbITel [anues.
PaBHOMepHOE nBHXKEHME MO OKpYXHOCTU. Ilepuon m vacrora oOpamienus. JIluHeliHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

IlepBbit 3akoH Hbrorona. Bropoit 3akon Herorona. Tperunn 3akon Hsrorona. IIpuHumn
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuja TpEHUs CKOJIBKEHUS, CUJIa TPEHNUS MTOKOsI, Ipyrue
BHJIBI TPCHHUS.

Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOTHOTO MajieHus. J[BuxkeHue rmianer
Bokpyr CouHiia. [lepBas kocMuueckas ckopoctb. HeBecoMoCTh U meperpys3ku.

PaBHOBecue MartepuanbHOU TOYKH. AOconOTHO TBEpAOe Teno. PaBHOBecue TBEpAOro Tema ¢
3aKpEIUIEHHON OCBIO BpameHnus. MoMeHT cuibl. LeHTp TshkecTH.

Nmnynec Tena. M3Menenne umnynsca. Mnynbce cuibl. 3aKOH COXpaHEHUs UMIIyJbca. PeakTuBHOE
JBUKEHHUE.

Mexanunueckasi pabota U MOIIHOCTb. PaboTa cuil TsKecTH, ynpyrocTH, TpeHus. CBsS3b dHEpPruu u
pabotel. IloTeHuunanbHas SHeprusi Tena, MOJHATOrO HaJ MOBEPXHOCThIO 3emid. [loTeHimanbHas
9HEprus ckatol npyxusHsl. Kunernueckas sHeprusa. Teopema O KMHETMYECKOW DHEPIHM. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

Jlemoncmpayuu



Habmoienne MexaHu4ecKoro IBMKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.

CpaBHeHHe TyTeHd M TPACKTOPUM IABUIKEHHUS OJHOTO M TOTO € TeJla OTHOCHUTEIBHO Pa3HbIX Tel
oTcuéTa.

M3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

HalGmronenue qBrMyKeHUs Teja Mo OKPY>KHOCTH.

HaOmoienne MexaHWYeCKHUX SIBIICHUH, MPOUCXOASIIUX B cucreMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBMKEHUU OTHOCUTEIHHO KaOMHETa (PU3HKH.

3aBUCHMOCTh YCKOPEHHUS TeJla OT MacChl Tejla U IEUCTBYIOIIEH Ha HETO CHJIBI.

HabGmronenue paBeHCTBA CHJT TIPHU B3aUMOCHCTBUH TEJ.

N3meHnenue Beca Tena npu yCKOPEHHOM JBHKECHUU.

[lepenaya nmmysbca Ipu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3oBaHus SHEPTUU MPU B3AUMOJICHCTBUH TEIL.

CoxpaHeHne UMITyJIbCa MPU HEYIIPYTOM B3aUMOJACHCTBUH.

CoxpaHeHue UMITyJbca IpU aOCOJIIOTHO YIIPYrOM B3aUMOJCHCTBUU.

Habnronenne peakTHBHOTO JIBHKEHHS.

CoxpaHeHue MEXaHU4YEeCKOH SHEPruH MPpU CBOOOTHOM MaJICHHUH.

CoxpaHeHne MEXaHU4ECKON YHEPIHH NIPH IBUKEHUU TeJIa MO/ IeUCTBUEM IPY>KUHBI.
Jlabopamopmsie pabomul u onvimol

KoHcTpynpoBanue Tpakra A pasroHa M JaJIbHEHIIEr0 PaBHOMEPHOIO JIBW)KEHUS IapUKa WIH
TEJIEKKH.

Omnpenenenue cpeaHE CKOPOCTH CKOJbXKEHHUsS OpycKa WM JIBWXKEHUS IIapuKa I0 HAKJIOHHON
IIJIOCKOCTH.

Onpenenenre ycKOpeHUs Tejla Py PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUXKEHUHU Oe3 HayaJlbHOU
CKOPOCTH.

[IpoBepka TUMOTE3bl: €CAM MPU PABHOYCKOPEHHOM JIBM)KEHHWU O€3 HayaJlbHOM CKOpPOCTH IyTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEIl, TO COOTBETCTBYIOLIUE POMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJILHOTO JIaBJICHUSI.
Onpenenenue ko3 duiineHTa TpeHus! CKOIbXKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHs IPU PABHOMEPHOM [BM)KEHUHM Tejla 10 TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenue pabOThI CHIIBI YIIPYTOCTH MPHU MOABEME Ipy3a C UCIOIb30BAaHUEM HEMOJIBMIKHOIO U
MOJIBUJKHOTO OJIOKOB.

N3y4eHne 3aK0Ha COXpaHEHUs SHEPTUH.

Pa3znen 9. Mexanuueckue kojaeOaHus U BOJIHbI

KonebarenbHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUI: MEepHOJ], YacToTa, aMILTUTY/AA.
MatemaTtuueckuil U NpyKUHHBIA MasTHUKU. [IpeBpalienue sHepruu npu KoyiedaTeIbHOM JIBUKEHUH.
3aryxatomue konebanus. BeiHyxaeHHble koneOanus. Pesonanc. Mexannueckue BoiHbl. CBoiicTBa
MexaHuueckux BoOJH. [IpononbHblE M TomMepevHble BOJHBL. J[TMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHM4eCcKHe BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKka. IHQpa3ByK U ynbTpa3ByK.

Ilemoncmpayuu.

Habnronenue xoneOaHuit TeJ MO 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmntoneHue BBIHYX/IEHHBIX KoJeOaHUI 1 pe3oHaHca.

Pacnpoctpanenue Mpo0IbHBIX U MTOTIEPEYHBIX BOJIH (Ha MOJIEINN ).

HabmntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTBHI.

AKyCTHUYECKUI pE30HAHC.

Jlabopamopnvie pabomul u onvimol



OmnpeneneHre 4acTOTHI U EPHOAA KoeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHne 4acTOThI U EPHOAA KOJIeOaHUH NIPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJICOAHNH MTOABEIICHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHNUH NPYKUHHOTO MAasTHUKA OT MacChl Ipy3a.
IIpoBepka HE3aBUCHMOCTH I1EpHOJIa KOJIeOaHU rpy3a, IOJBELIEHHOIO K HUTH, OT Macchl Ipys3a.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh INEepHosia KojaeOaHUM NPYKUHHOIO MasTHUKA OT MacChl
Ipy3a U )KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaAeHuUs.

Pa3nen 10. DnekTpoMarHuTHOE NOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI

DIEKTPOMAarHuTHOE I0JIE. DJIEKTPOMATHUTHBIE BOJIHBL. CBOMCTBA JIEKTPOMAarHuTHbIX BOJH. [lkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcr01b30BaHNE 3JIEKTPOMArHUTHBIX BOJIH Ul COTOBOM CBSI3U.
OnexTpoMarauTHas npupona ceera. CKopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.

JlemoHCTpanuu

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.

BonHoBBIE CBOMCTBA CBETA.

Jlabopamopmsie pabomul u onvimol

1. I3yueHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIIBHOTO TeledoHa.

Pasnen 11. CBeToBbIE SIBIIEHUSA

JlyueBas mozenp cBera. Mcrounuku cera. IlpsimonuHeiiHOe pacnpocTpaHeHHE cBeTa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkaiio. 3akoH OTpaKE€HUS CBETA.

[Ipenomiienne cBera. 3akoH ImpeinomiieHUs cBera. [lonHOe BHYTpPEHHEE OTpak€HUE CBETa.
Hcnonb30BaHne OJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox srydeit B mua3e. OnTudeckas cuctema GoToanmapara, MUKPOCKOTIa U TeJeckora. [1a3 kak
OINITUYECKAs CUCTEMA. bIN30pyKOCTh U JaIbHO30PKOCTb.

Paznoxxenne Oemoro cera B crekrp. OmnbiTel HbtoToHa. CrokeHHE CIEKTpPalIbHBIX IIBETOB.
Hucnepcus cseTa.

Jlemoncmpayuu

[IpssMonuHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

IIpenomiienue cBera.

OnTH4YeCcKnii CBETOBO/I.

Xon nydeit B cobuparoleit TuH3e.

Xox JIydel B paccenBaroLIeH JIMH3E.

[Tonmy4yenue n300paXkeHU C OMOIIBIO JIMH3.

[TpuHumn neiicTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Mopens riasa.

Pa3noxxenue 6enoro ceera B CEKTP.

[Tonmy4yenue 6e10ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX L[BETOB.

JlabopaTopubie pabOThI U ONBITHI

HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHS CBETOBOTO JIyda OT yIJjla IaJIeHusl.

N3ydeHne xapakTepuCTHK N300pakeHUs MTpeIMeTa B IJIOCKOM 3epKaJle.

HccnenoBanne 3aBUCHMOCTH YIUIa NPEIOMIIEHHMsI CBETOBOIO Jiyda OT yIjla MaJ€HUs Ha Tpa-HUIE
«BO3AYX—CTEKIIO».

[Tonmy4yenue n300paXkeHUH C MOMOIIIBIO COOMPAIOLIEH JTHH3HI.

Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIbI COOMPAIOIIEH TNH3BI.

OMnBITH IO PA3NIOKEHHUIO OEIOTo CBETa B CHEKTP.

OnBbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUITBTPHI.

Pasnen 12. KBautoBble SBiIeHUS

OmnsiTel Pezepdopaa u nnanerapHas Mojens aroma. Mozens atoma bopa. Mcnyckanue u nornonienue
cBeTa aroMoM. KBaHThI. JInHEN4aTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oera- m ramma-usnydenus. CTpoeHue atoMHOro siapa. Hykmonnas
MOJIENb aTOMHOTO siipa. M30Tomsl.



PanuoaxTtuBHbIe peBpanienus. [lepuos monypacmnana aTOMHBIX siAep.

SAnepHble peakuu. 3aKOHbI COXpPAaHEHUs 3apsJ0BOTO U MAacCOBOI'O YUCEN. DHEPrUs CBSI3U aTOMHBIX
anep. CBsi3b Macchl U SHepruu. Peakiuu cunresa u genenus saep. Mcrounuku sneprun ConHua u
38&311 (MC).

SAnepnast sHepreTuka. JIeCTBUS paaOaKTUBHBIX U3TyYeHUH Ha skuBbIe opranu3Mbl (MC).
Jlemoncmpayuu

CrieKTphl U3ITy4eHUs U MOTJIOIIECHUS.

CriexTphbl pa3aIu4HbIX Ta30B.

CnekTtp Bomopoaa.

Habmronenue TpexoB B kamepe Buibcona.

PaGota cuéryrka HOHU3UPYIOMIUX U3ITYyUCHHH.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
Jlabopamopmsie pabomul u onvimol

HaGimroieHre CTUTONIHbIX U JIMHEHYATHIX CIIEKTPOB U3JIYUCHUS.

HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YAaCTHUIIBI IO TOPMO3HOMY ITyTH (TI0 (hoTorpadusim).
N3mepenne pagnoakTuBHOTO POHA.

[ToBTOpUTENBEHO-0000IIAIOIINUN MOTYITH

[ToBTOPUTENEHO-0000IIAOIUK  MOAYJIh TPEAHA3HAYCH JUISI CHUCTEMATH3allMd H  O00O0O0IICHUs
MPEIMETHOTO COACPNAHMS M ONbITa ACSITENbHOCTU, MPUOOPETEHHOTO MPH M3YUYEHUH BCEro Kypca
bu3nMKKM, a Takke Ui MOATrOTOBKH K OCHOBHOMY TOCYIAapCTBCHHOMY AK3aMEHY IO (u3uke s
oOyuaromuxcsi, BHIOPABIINX ATOT y4EOHBIN MpeIMET.

[Ipu u3yueHrun TaHHOTO MOJTYJISI PEATU3YIOTCSL U CUCTEMATU3UPYIOTCS BUIbI ACSITEIILHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeYnBACTCS IOCTHXKEHUE MPEAMETHBIX U METaPEeIMETHBIX TUIAHUPYEMBIX PE3YyJIbTaTOB
oOyueHusi, (GOPMHUPYETCS €CTECTBEHHO-HAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
WCCIJIeTOBAHMUS SIBJICHHUM MPUPOIbI U TEXHUKH, OBJIaJICHIE YMEHUSMHU OOBACHATH PU3NUYECKHE SIBICHHUS,
MIPUMEHSIS] MOTYYeHHbIE 3HAHUS, PeIIaTh 3a/Ia4M, B TOM YHCJIe KaYECTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.
[IpyHIMIIHATBHO JEATEIbHOCTHBIA XapaKTep JAHHOIO pasjena peaJn3yercs 3a C4ET TOro, 4To
y4aIiecs BBITIOMHSIOT 33JJaHUsl, B KOTOPBIX UM TpejiaraeTcs:

Ha OCHOBE IMIOJYYEHHBIX 3HAHUN paclo3HaBaTh M HAYYHO OOBSACHATH (PU3UUYECKHE SIBICHUS B
OKpY’Karolllel MpUpoJie U NOBCEAHEBHOM )KU3HU;

WCII0JIH30BaTh HAYYHBIE METOJIbI MCCIIEIOBaHUs (U3UUECKUX SIBICHUM, B TOM YHUCJIE JJIsl POBEPKU
TUIOTE3 U TONyYEHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSACHSITH HAYYHBIE OCHOBBI HarOOJIee BAXKHBIX JOCTHYKEHUN COBPEMEHHBIX TEXHOJIOTH, HAIpUMep,
MPAKTUYECKOTO UCMOIB30BaHUs PA3IMUHBIX UCTOYHIKOB YHEPTUH HA OCHOBE 3aKOHA MIPEBPAIICHUS U
COXpaHEHHUS BCEX M3BECTHBIX BUJIOB SHEPTUH.

Kaxxnas U3 TeM AaHHOTO pasliena BKIIOYAET JKCIEPUMEHTALHOE HCCIeIoBaHHE 0000IIa0IIero
xapakTtepa. Pazien 3aBepraeTcsi MpoBEJCHUEM JIMATHOCTUYECKON M OIIEHOYHOM paboThI 3a Kypc
OCHOBHO IITKOJTBI.

[INIAHUPYEMBIE PE3VIJIbTATDBI

Nzyuenne yueOHoro mpenmera «®dusnka» Ha ypoBHE OCHOBHOTO OOMIETO OOpa3oBaHUS JOJKHO
obOecrieunBaTh JIOCTIKEHUE CIEAYIOIIUX JIMYHOCTHBIX, METampeIMETHBIX U MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3VYIJIbTATHI

[TaTpuoTnveckoe BOCIIUTaHUE:

—TIpOsIBJICHHE UHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pr3nueckoit HayKu;
—IIEHHOCTHOE OTHOIICHHE K JJOCTUKEHHUSIM POCCUMCKUX Y4EHBIX-(DU3UKOB.

I'pasxxiaHcKoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHUE!

—TOTOBHOCTb K AKTHBHOMY Yy4YaCTUIO B O6CY)K)1€HI/II/I O6HI€CTB€HHO- 3HAYUMBIX N DJTHYCCKHUX
mpo0JieM, CBA3aHHBIX C PAKTHYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

—O0CO3HAaHHE BaAX)XHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIIUIIOB B ACATCIIBHOCTU y'-IéHOFO.

DcTeTndyeckoe BOCIUTAHUE:!



—BOCHPUATHE 3CTETUYECKUX KaueCTB (PU3NUECKOI HAYKH: €€ TapMOHUYHOT'O IIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

IleHHOCTH HAy4YHOIO ITO3HAHMUS:

—OCO3HaHUE LIEHHOCTH (U3UYECKON HAayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHWSI MUPA, OCHOBBI
pPa3BUTUS TEXHOJOTHH, BA)KHEHUILIEH COCTABIIAIONIEH KYIbTYpPBI;

—pa3BUTHE Hay4YHOU TI0003HATENILHOCTH, HHTEpEca K UCCIIEA0BATEIbCKOM 1eATEIbHOCTH.
®opMupoBaHUE KYJIbTYPHI 3[0POBbSI U IMOIIMOHAILHOTO OJIAr OOy YHsI:

—OCO3HaHUE IIEHHOCTH 0e30MacHOro o0pas3a *U3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BXHOCTH NpaBWI OE30MaCHOTO IOBEIEHUS Ha TPAHCIOpPTE, Ha JOPOrax, C JJIEKTPHUECKUM U
TEIUJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBHUSAX;

—c(hopMUPOBAaHHOCTH HaBbIKA pe(IeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa
y ApYroro 4eiaoBeKa.

TpynoBoe BocniuTaHue:

—AaKTUBHOE YYacTHe B PEIICHUU MPAKTUYECKUX 3a/1ay (B paMKaX CeMbH, IIKOJBI, FOpojia, Kpas)
TEXHOJIOTUYECKOH U COLMATbHON HANpPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIe U (PU3NIECKUX 3HAHUMH;
—MHHTEPEC K MPAKTUYECKOMY U3YyUEHHUIO Mpodeccuii, CBA3aHHBIX C (PUIUKOM.

DKOJIOrM4ecKoe BOCIIUTAHUE:

—OpHUEHTalUs HAa MPUMEHEHHE (PU3NYECKUX 3HAHWM JJIs pelIeHUs 3a7ad B 00JIacTH OKPYXKAroIeH
Cpelibl, INITAHUPOBAHUS ITIOCTYIKOB U OLICHKN UX BO3MOXKHBIX IIOCIIEICTBAN JUIs1 OKPYXKAIOLIEH CPENIbL;
—O0CO3HaHUE II00aNTbHOT0 XapaKkTepa SKOJIOTMUECKUX MPOOIEM U MyTeH UX perieHus.

Anantanusi 00y4Jaromerocs: K U3MEHSIOIMUMCS YCIOBUSM COITUATIBHOM U IPUPOTHOMN CPEIb:
—nOoTpeOHOCTh BO B3aUMOJCHCTBUHU MPU BBINOJHEHUH HCCIEAOBAHUNA U TPOEKTOB (DU3MUYECKOM
HaIIPaBJIECHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

—TIIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IESITEIbHOCTD;

—TI0TpeOHOCTh B (hOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4uciie (HOPMYIUPOBATH WICH, TOHSTHS,
TUIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SIBICHUSX;

—O0co03HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 001acTH (DU3KKH;
—IIJITAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHNN HOBBIX (PM3MUECKUX 3HAHUIA;

—CTpeMJICHHE aHAIM3UPOBATH M BBISBIIATH B3aUMOCBSI3U MPHUPO/IbI, OOIIECTBA U 3KOHOMUKHU, B TOM
YlClie C UCIIOJIb30BaHUEM (PU3MUECKHUX 3HAHUM;

—OIIeHKa CBOUX JAEUCTBHM C y4ETOM BIMSHHUS Ha OKPY)KAIOLIYIO Cpely, BO3MOXKHBIX III0OAIbHBIX
ITOCJIEICTBU.

METAIIPEIMETHBIE PE3VJIbTATbBI

YHUBEpCaIbHBIE I03HABATEIbHBIC NEUCTBUS

ba3oBble mornueckue 1eucTBU:

—BBISABJISATh U XapaKTE€PHU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBICHUIN);

—YyCTaHaBIMBaTh CYLIECTBEHHBIM MPU3HAK KilacCU(UKAIIMK, OCHOBaHHUS M O00OIIeHUS W
CpaBHEHU,

—BBIABJIATh 3aKOHOMEPHOCTM U MPOTUBOPEUHsS B paccMaTpUBaeMbIX (aKTax, AaHHBIX H
HaAOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

—BBISBJIATH MPUYUHHO-CIIEACTBEHHbIE CBA3M NPHU H3y4yeHUH (U3MUECKUX SIBICHUH M IPOIECCOB;
JieJaTh BBIBOJBI C MCIIOJIB30BAHMEM JEAYKTUBHBIX U WHIYKTUBHBIX YMO3AK/IIOUEHWH, BBIABUIATh
TUIOTE3bI O B3aUMOCBS3SIX (PU3HUECKUX BEIUYUH;

—CaMOCTOATEIbHO BBIOMpPATh CHOCOO pemieHuss y4eOHOM (¢u3nyeckol 3amaun (CpaBHEHHE
HECKOJIbKUX BapHAaHTOB peIleHHs, BbIOOp Haubosee MOAXOJIAIMIEr0 C YYETOM CaMOCTOSITEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

bazoBele nccnenoBaTenbCKue IeHCTBUSA:

—MCIONTb30BaTh BOMPOCHI KaK MCCIIE0BATENbCKHI HHCTPYMEHT MTO3HAHMUS,

—TIPOBOIUTh 110 CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIH (U3NYecKuid
OKCTIEPUMEHT, HeOOJIBIIIOE UCCIIEJOBAaHNE (PH3HMUECKOTO SIBICHUS;



—OILIEHUBATh HA TPUMEHUMOCTH U TOCTOBEPHOCTH HH(POPMAIIHIO, ITOYYEHHYIO B XOJI€ UCCIICIOBAHHUS
WM OKCTIEPUMEHTA;

—CaMOCTOATENbHO (HOpPMYIHpPOBaTH OOOOIICHHS W BBIBOJBI IO pe3yiIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OIBITA, UCCIICOBAHNUS;

—TPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIee pa3BUTHE (GU3NUCCKUX MTPOIECCOB, a TAKKE BBIIBUTaTh
MIPEIOJIOKEHNS 00 UX PA3BUTHUU B HOBBIX YCIOBUAX M KOHTEKCTaX.

Pabora c uadopmarmeii:

—TPUMEHSATH Pa3INYHbIE METO/IbI, HHCTPYMEHTBI M 3aIIPOCHI IPHU MMOUCKE U 0TOOpe NH(POPMAIUH UITH
JAHHBIX C YU4ETOM MPEATIOKEHHON yueOHOH (PH3NUecKOo 3a1auu,

—aHaU3UpOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH MHYOPMAIMIO Pa3IUYHBIX BHJIIOB U
(dbopM TpeICTaBICHHUS,

—CaMOCTOATEIbHO  BBIOMpATh  ONTUMAJIbHYIO  (QopMy TMpeacTaBieHuss uHboOpMauu U
WJUTIOCTPUPOBATH PEIllaeMbIe 33/1a4d HECIIOKHBIMU CXEMaMH, JuarpaMMaMu, HHOU rpadukoi u ux
KOMOHWHAIIUAMU.

YHuBepcanbHble KOMMYHUKATUBHBIE IEVCTBUS

Ob6menue:

—B Xxo07¢ 00Ccyk/1eHHs yueOHOTro MaTepuana, pe3yabTaToB Ja00OpaTOPHBIX Pa0OT U MPOEKTOB 337aBaTh
BOIIPOCHI IO CYIIECTBY 00CYK1a€MOIi TEMBI M BHICKA3bIBATh UICU, HALIETICHHBIC HA PEIICHUE 3a/1a4H U
noJiiep kaHue O1aroXenaTeIbHOCTH OOLICHNUS;

—COIIOCTABIISATh CBOM CYXICHHSI C CYXACHHSIMH IPYTUX YYaCTHHUKOB JHaliora, OOHapy>KHUBATh
pa3IM4Me U CXOJICTBO MO3ULIMIA;

—BBIpaXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

—MyOJIMYHO TIPEACTABIATH PE3YJIbTAThl BBHITIOJHEHHOTO (U3WYCCKOTO OMbITa (IKCIEPUMEHTA,
UCCJIEIOBAHMSI, IPOCKTA).

CoBMecTHas 1€ITeIbHOCTD (COTPYAHUYECTBO):

—TOHUMATh U UCTHIOJIB30BaTh IPEUMYILIECTBA KOMAaHIHOW U UHIUBUAYATbHON PabOTHI MIPH PELICHUH
KOHKpETHOU (hr3nuecKoil mpoOIembl;

—IpPUHUMATh I[EJIM1 COBMECTHOM NIeATENbHOCTH, OPTaHU30BBIBATH JACUCTBUS MO €€ IOCTHKEHUIO:
pacmpenensats poiu, 00CYX AaTh MPOLECCHl M Pe3yNbTaThl COBMECTHOM paboThl; 0000IaTh MHEHUS
HECKOIBKHX JIFOJIEH;

—BBINOJIHATH CBOIO YacTh paOOTHI, JOCTUTAsI KAYECTBEHHOTO pe3y/ibTaTa M0 CBOEMY HANPABJICHUIO U
KOOPJAMHHUPYS CBOU JCUCTBUS C APYTHUMH YWICHAMHU KOMaH/IbL;

—OILIEHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOMMNA MPOAYKT MO KPUTEPHSIM, CAMOCTOATEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

YHuBepcanbHbIe PETyISATUBHbBIE NEHCTBUS

Camoopranuzanus:

—BBISBIIATH MPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYAIUSIX, TPEOYIOUUX I petieHus (PU3HUeCKUX
3HAHUM;

—OpHUEHTHPOBATHCS B PA3NUYHBIX MOJIXOJaX MPUHATUS pEHIeHUN (MHIUBUAYyATbHOE, MPUHITHE
pellieHus B IpyMIe, IPUHITHE PEelIeHUH TPyIIoi);

—CaMOCTOATEIBFHO COCTABIISITh ATOPUTM pelieHHs GPU3UUYECKON 3aauu WK TIJIaHA UCCIICIOBAHMUS C
YIETOM HMEIONIUXCS PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IMpeJjiaracMble
BapUaHTHI PEUICHUIA;

—7IenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTpOIIB (peduiekcusi):

—IaBaTh aJICKBaTHYIO OLIEHKY CUTYaIlMU U TIpejiaraTh TUlaH €€ N3MEHEHNS,

—OOBICHATh MPUYNHBI JOCTHKCHHSI (HEe JOCTHKECHHSI) PE3yIbTaTOB JIEATEIHHOCTH, 1aBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY;

—BHOCUTh KOPPEKTUBHI B JCSATENHLHOCTh (B TOM UYHCIE€ B XOJ BBIMOJHEHUS (PUINIECKOTO
WCCTIEOBAaHUSI WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HW3MEHUBIIHMXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETTH U YCIOBHUSM.

DOMOIMOHATBHBIA UHTEIUIEKT:



—CTaBUTh ce0s HA MECTO JAPYroro 4eioBeKa B XOJE CIOpa WM JUCKYCCHMHM Ha Hay4dHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYTOro.

[Tpunstue ceds u APyrux:

—IIpU3HABaTh CBOE MPaBO HA OMIMOKY IPU PEUICHUH (U3MYECKUX 3a/ad WM B YTBEPXKICHHUAX Ha
HAyYHBIE TEMBI U TAKOE K€ MPaBO APYTOro.

[MPEAMETHGBIE PE3VYJIbTATHI

7 xnacc

[IpenMeTrHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh CGHOPMHUPOBAHHOCTH Y
o0yJaroluxcsi yMEHHI:

—HCIOIB30BATh MOHATHS: PU3NICCKUE U XUMUUYECKUE SIBIICHUS; HA0I0ICHUE, IKCIIEPUMEHT, MOJICTb,
TUIOTE3a; eIWHUIBl (U3NYECKUX BEJIMYMH; aTOM, MOJIEKYyJa, arperaTHble COCTOSHUSI BelleCTBa
(TBépHoe, kHIKOoe, ra3zoo0pa3HOE); MEXaHHUYECKOE JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEpPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPHS, paBHOJAEHCTBYIOIIAA cui, Aeopmanus (ymnpyras, IacTHYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;

—pasnuyats sBieHus (AuQQy3us; TEII0BOE IBUKEHIE YACTHI] BEIIECTBA; PABHOMEPHOE JIBUKCHHE;
HEPaBHOMEPHOE JBWKCHHE, WHEPIUS; B3aMMOJCHCTBHE TEN; paBHOBECHE TBEPIBIX TEI C
3aKperIEHHONW OChIO BpallleHus; Mepeaaya AaBlieHUs TBEPABIMU TEJIaMH, KHUAKOCTSIMU U Tra3aMu;
aTMoc(epHOe JaBlieHUE; IUIABAaHUE TEJ; MPEBPAIICHUS MEXaHUYECKOW SHEPTHUH) IO ONMUCAHUIO UX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (pU3HUecKoe SIBJICHHE;
—pacrno3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3MYECKUX SBICHHUNA B OKPYXKAIOMIEM MHUPE, B TOM YHCIIC
¢dbusnueckue SBICHHUS B MPHUPOJE: NPUMEPHl ABMXKEHUS C Pa3UYHBIMU CKOPOCTSAMU B KHBOW U
HEXXUBOW MIPHUPOJIC; ACHCTBHE CUIIBI TPEHUS B MPUPOJIC U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO JaBICHHUS
Ha JKUBOW OpPTraHU3M; IIaBaHUE PBIO; phIYaru B TeJ€ YeIO0BEKa; MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIICIIATH CYIIECTBCHHBIC CBOMCTBA/IPU3HAKH (DU3HUSCKUX SIBIICHHUIA;
—OIKCHIBaTh U3YUYECHHBIE CBOICTBA TEN U (PU3UUECKHE SBICHHUS, UCTIONB3YS (PU3NYECKUE BETUUHHBI
(macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMs, MMyTh, CKOPOCTb, CPENIHSASA CKOPOCTh, CHUJia YIPYTOCTH,
CHJIa TSDKECTH, BEC TeJIa, CUJIa TPCHMSI, TaBJIcHHE (TBEPIOTO TeJla, )KUIKOCTH, Tra3a), BRITAIKHUBAIOIIAS
CWJIa, MexaHu4eckas paboTa, MOIIHOCTb, TJIEYO CHIIBI, MOMEHT CHJIbI, KOA((UIUEHT IMOJIe3HOTO
JNCHCTBUS MEXaHW3MOB, KHHETHYECKAas W TOTCHIIMAIbHAS SHEPTUs); MPU OINMUCAHUHM IPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI UCIIOJIb3YEMbIX BEIMYMH, X 0003HAYEHUS U €UHUIIBI (PU3NIECKHIX
BEJIMYMH, HAXOJWUTh (OPMYIIBI, CBS3BIBAIOIINE JJAHHYIO (U3HUYECKYI0 BEIMYUHY C JAPYTUMHA
BEJIMYMHAMU, CTPOUTDH IpapUKu U3y4YEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIM- YHH;
—XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MUSCKUE SBICHHS U TIPOIECCHI, HCIIONIB3Ys TTPABHIIA CIIOKCHHUS
cu1 (BAOJIb OJTHOU TIPSIMONA),

3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBWIO paBHOBecUsl pblyara (0Ji0Ka), «30J0TO€
MIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUsS MEXaHWYECKOM JHEpPruH; NPHU 3TOM JaBaTb CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BBIPaKEHUE;

—OOBIACHATH (PU3NUECKUE SBICHHUS, TPOLIECCHI U CBOWCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
[IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh I[PUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH
oOBbsicHeHHe U3 |—72 JIOTMYEeCKUX HIaroB ¢ OMOpoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

—peuath pacy€THble 3a7ayd B 1—2 neiCTBUS, UCHONB3YS 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nyeckre BEIMUYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3a/a4d 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBJIATh (DU3MUYECKHE BEITUYMHBI B (OPMYJIbl U MPOBOJIUTH PAcu€Thl, HAXOJIUTh CIPABOYHBIE
JaHHbIe, HEOOXOMMBbIE ISl pellIeHus 3a/1a4, OLEHUBATh PEATUCTHYHOCTh MONy4YeHHOH (pru3nueckon
BEJINYUHBI;

—pacrno3HaBaTh IMPOOJIEeMbl, KOTOPblE MOXHO PEUIMTh MPHU MOMOIIM (PHU3UUECKUX METOJOB; B
OMMCAaHUU HCCJIEIOBAHUS BBIACIATH IMPOBEPIEMOE IMPEANOoNIoKEeHHe (TUIOoTe3y), pa3inyarb |
MHTEPIPETHPOBATH MOJIYUYEHHBIN Pe3yiIbTaT, HaXOIUTh OIIMOKH B XO/I€ OMBITA, 1€71aTh BHIBOJIBI I10 €TI0
pesyJbTaTam;



—TIPOBOAUTH OIBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUA WM (PU3HMUECKUX CBOWCTB Tell:
(GbopMynMpOBaTh MpOBEpSiEMblE MNPEANON0XKEHUA, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyZI0BaHUS, 3aMUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI,

—BBIIOJIHATH IPSAMbIE U3MEPEHUS PACCTOSHUS, BDEMEHH, MaccChl TeJla, 00bEMa, CUIIbl M TEMIIEPATyphl
C MCTIOJIb30BaHMEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB; 3aMMCHIBATH IOKAa3aHUs IPHOOPOB € yUETOM
3aIaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN;

—TIPOBOJIUTh HMCCJIECIOBAHNE 3aBUCHUMOCTH OJHOW (PU3UYECKOM BEIMYMHBI OT JIPyrol ¢
UCIOJIb30BAHUEM NPSAMBIX W3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO MABIJKYLIErocs Teiaa OT
BPEMEHHU JIBWKCHMS TeEJla; CHJIbI TPEHHUS CKOJBKEHHUS OT CHUJIbl JaBJICHHS, KadecTBa 0OpabOTKU
IIOBEPXHOCTEH TE€Jl M HE3aBUCUMOCTU CUJIBI TPEHHs OT IUIOLIAJN CONPUKOCHOBEHHS TEII; CHJIbI
YIPYTOCTH OT yJUTMHEHUS MPY>KUHBI; BRITAIKHBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOHN YacTH Tena u
OT IUIOTHOCTU >KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha KOTOPYIO
MIOTPYKEHO TEJIO; YCIIOBHUI IJIaBaHUs Tell, YCIIOBUI paBHOBECHs phlyara M OJOKOB); y4acTBOBATh B
IUIAaHUPOBAHUM Y4EOHOI0 HCCIEeI0BaHMs, COOMpPATh YCTAHOBKY M BBINOJIHATh U3MEPEHUs, CIERys
MPEUI0KEHHOMY TUTaHy, (PUKCUPOBAThH Pe3yabTaThl MOJyYeHHON 3aBUCMOCTH (PU3NYECKUX BETUYUH
B BUJI€ IPEIOKEHHBIX TaOIMI U TpadUKOB, A€1aTh BBIBOABI 10 pe3yabTaTaM HCCIeI0OBaHUS;
—TIPOBOIUTh KOCBEHHBIE W3MEPEHUS (U3NYECKUX BEIUYMH (IJIOTHOCTH BEIIECTBA XUIKOCTH W
TBEPAOrO TEJIA; CUJIa TPEHUS CKOJIBKEHMS; 1aBJICHUE BO3/1yXa; BHITAIKMBAIOLIAsl CHJIA, NEHCTBYIOIIAs
Ha TIOTPYKEHHOE B KHJIKOCTH TEJN0; KOAX(PQPHUIMEHT MOJE3HOTO JCHCTBHS MPOCTHIX MEXaHH3MOB),
cliefysl MPEeAIOKEHHON UHCTPYKIMM: IIPU BBINOJIHEHUH U3MEPEHUil coOupaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE UICKOMOMW BEIUUNHBI,

—Cc00I101aTh MpaBUIIa TEXHUKU 0€30M1aCHOCTH NpH padoTe ¢ 1ab0opaTOPHBIM 000PYI0BaHUEM;
—YyKa3blBaTh MPHUHLMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOLIMECs COCYAbl, OapoMeTp, pblyar, MOABMKHBIAH W HENOJBMXKHBIM OJIOK,
HAKJIOHHA MJI0CKOCTh;

—XapaKkTepHU30BaTh IPUHLUIIBI IeHCTBUS N3yYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB € OMOPOH
Ha UX ONMCaHusA (B TOM YHCIIE: MOJUIMIIHUKH, YCTPOMCTBO BOJONPOBOAA, TMIPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, IOPIIHEBOM HACOC, apEOMETP), UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3NUYECKUX
SBJICHUH U HEOOXO0MMble (PU3MUECKUE 3aKOHBI, M 3aKOHOMEPHOCTH;

—TpPUBOAUTH NPUMEPHI / HAXOAUTh MHGOPMALUIO O NpUMEpax MPaKTUYECKOrO MCIIONb30BAHMS
¢u3nUecKux 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecriedeHus: 0e30MacHOCTH MpU 00-pallieHuu ¢
npubopaMy M TEXHUYECKHMMM YCTPONMCTBAMH, COXPAHEHMsI 370pOBbSI U COOJIOJEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

—OCYIIECTBIATh 0TOOp MCTOYHUKOB MH(pOpManuu B ceTu VIHTEpHET B COOTBETCTBUU C 3a/laHHBIM
ITOMCKOBBIM 3aIIPOCOM, HAa OCHOBE UMEIOUINXCS 3HAHUM U IIyTEM CPABHEHMSI PA3JIMYHBIX HCTOYHHUKOB
BBIIETISITH MHPOPMAIUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNMBOM NI MOXKET OBITh HEJOCTOBEPHOIA;
—MWCIONB30BaTh IPHU  BHINOJIHEHUH Y4YEOHBIX 3a/JaHUl  HAayYHO-TIOMYJSPHYIO JIMTEpATypy
(Gu3MYECKOTO COJepKaHus, CIIPaBOUYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT; Bi1aaeTh npuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
—C03/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHbBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 UCTOYHUKOB
uHpopManuu (HU3NYECKOrO COJAEpkKaHMs, B TOM 4YUCIE MyOJIMYHO JieaTh KpaTKUue COOOIIeHUus O
pe3ynbTaTax MPOEKTOB MM y4EOHBIX MCCIIEI0BaHUMN; IPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh U3yYEHHBIN
MOHATUIHBIN anmnapaT Kypca (PU3HKH, CONTPOBOKAATH BRICTYIUICHUE MPE3eHTaLINeH;

—TpU BBINOJHEHWN Y4€OHBIX MPOEKTOB M HCCIEIOBAaHUMN pacnlpeeniaTh 00sS3aHHOCTH B TpyIIe B
COOTBETCTBHUHM C ITOCTaBJICHHBIMU 3a/ladaMH, CJIEUTh 3a BHIIIOJHEHUEM IUIaHA JIEHCTBUM, aJJlEKBaTHO
OLICHUBAaTh COOCTBEHHBI BKJIaJ] B JI€ATEIbHOCTh TIPYMIbl; BBICTPAUBATh KOMMYHUKATHBHOE
B3alMO/JICIICTBHUE, YUNTHIBAsi MHEHUE OKPYKAIOIIHX.

8 Kiacc

[Ipenmetnsle pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh C(OPMHUPOBAHHOCTH Y
o0y4aroluxcst yMEeHH:

—MHCNOJIb30BaTh TMOHATUSA: Macca M pa3MepPbl MOJEKYJI, TEIUIOBOE IBHKEHHUE aTOMOB M MOJIEKYII,
arperatHble COCTOSIHHSI BEUIECTBa, KPUCTAJIMYECKHE U aMop(Hble Tela, HACBIEHHBIH U
HEHaCBILIECHHBIN Map, BIAXXHOCTh BO3AyXa; TEMIIEPATypa, BHYTPEHHSISI SHEPTUs, TEIJIOBOM IBUTaTElb;



AJIEMEHTAPHBIN AJIEKTPUUYECKUIM 3apsl, JJIEKTPUUYECKOE II0JIe, MPOBOJHUKU U JUAJICKTPUKH,
MOCTOSIHHBINA 3JIEKTPUYECKHUI TOK, MArHUTHOE TOJIE;

—pa3nuuath SABIEHHS (TEIJIOBOE pacIIMpeHHUe/CKaTHe, Terionepeaaya, TeljJoBOe paBHOBECHE,
CMauvBaHUe, KaNWUISIPHBIC SIBICHUSA, HCIApeHHe, KOHACHCAllWA, IUIaBJIICHUE, KPUCTAILIM3AIUSI
(oTBepaeBaHME), KUIIEHUE, TeIulonepeaaya (TEIUIONPOBOJHOCTb, KOHBEKIMS, W3JIy4E€HUE);
ANEKTpU3aLUS Tell, B3aUMOJICHCTBHUE 3apsAI0B, 1eHCTBUS JIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBHE MarHUTOB, JICHCTBHE MAarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM, 3JICKTPOMArHUTHAs
MHIYKIIHS ) 10 OITMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢busnveckoe SIBICHHE;

—pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBJICHUI B OKpPY)KaIOIIEM MUpE, B TOM YHCIIE
¢u3nveckue SBICHUS B IIPU- POJE: MOBEPXHOCTHOE HATSHKEHUE M KAMJUIIPHBIC SIBICHUS B TIPUPOJIE,
KpUCTaJLIBl B Ipupoje, uznydenue CoiHIa, 3amep3aHue BOJIOEMOB, MOpCKHe Opu3bl, 00pa3oBaHue
pOCBI, TyMaHa, HWHes, CHera, J3JEKTPUYECKHE SBJICHUS B arMocdepe, HIEKTPHUUECTBO >KHUBBIX
OpPraHM3MOB; MAarHUTHOE ToJie 3eMiH, Apeld Moyo- CoB, poJib MAarHUTHOTO MOJS JIJS JKU3HH Ha
3emiie, MONSAPHOE CUSHHUE, MPU 3TOM NEPEBOIUTH NPAKTUYECKYIO 3a/ady B Y4eOHYIO, BBIACIATH
CYIIECTBEHHbIEC CBOMCTBA/MIPU3HAKH (PU3NYECKUX SBICHUII;

—ONKCHIBaTh U3yYCHHBIC CBOWCTBA TeNl U (PU3UYECKUE SBICHUS, UCIIONB3YsS (PU3NIECKHUE BETMUNHBI
(Temmeparypa, BHYTPEHHsSISI DHEpIHs, KOIUYECTBO TEIUIOTHI, yIeibHas TEIMIOEMKOCTh BEIIECTBa,
yIelbHas TeIUIOoTa TUIABJICHUs, YACTbHAas TEIUIOTa MapooOpa3oBaHMsl, yAeIbHAs TEIUIO-Ta CTOPAHHS
TOIUIMBA, KOA()(PUIMEHT TMONEe3HOro JAEWCTBUS TEIUIOBOM MAallNHBI, OTHOCUTENIbHAs BIIAXXHOCTH
BO3/IyXa, DJICKTPUYECKHH 3apsii, CHJa TOKAa, JJIEKTPHUECKOE HANpsHKEHHUE, COMPOTHUBIICHHE
MIPOBOJHHKA, YJEIbHOE COMPOTHUBIICHUE BEUIECTBA, pad0Ta U MOITHOCTh AJIEKTPUYECKOTO TOKA); MPH
OINMCAaHWU TIPABWJILHO TPAKTOBATh (PU3MUYECKUI CMBICT HCHOJIB3YEMbIX BEIMYWH, 00O3HAYCHHS H
eIMHULIBI GU3UYECKUX BEIMYUH, HAXOAUTH (JOPMYJIbL, CBSI3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETUYUHY
C IPYTUMH BEITMYUHAMHE, CTPOUTDH TpapUKU U3YICHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEINUHH;
—XapaKTepHu30BaTh CBOMCTBa TeJ, (PU3UYECKHE SBICHUS U TMPOIECCHI, HCIONb3YysSd OCHOBHBIC
MOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEIECTBA, MPHUHIIUI CYHNEPIIO3ULIUU
noJiek (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHS 3apsiia, 3akoH OMa Il yJacTKa IenH, 3aKOH
Jxoyns—IJleHna, 3aK0OH COXpaHEeHUsl YHEPTUH; IIPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
M 3aIHCHIBATH €r0 MaTEMATUYECKOE BHIPAKEHHE;

—O0OBACHATh (PU3UUECKUE MPOIECChl U CBOMCTBAa Tell, B TOM YHUCIE M B KOHTEKCTE CHUTyallMi
MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATh MPHYMHHO-CIICICTBECHHBIE CBS3M, CTPOWTH
o0bsicHeHHe U3 1—2 JIOTMYeCKHX MIaroB C OMOpol Ha 1—2 M3yueHHBIX CBOWCTBA (PU3HYECKHX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemaTh pacuy€THbIe 3a1aud B 2—3 AEWUCTBUS, HCIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE
¢du3nvecKkre BeTMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 33/1a4H 3aIMCHIBATH KPATKOE YCIOBHUE, BHISBIISTH
HE/IOCTAaTOK JaHHBIX JUIS PELIeHUs 3a/1a4M, BBIOMpATh 3aKOHBI M (OpPMYJbl, HEOOXOAUMBIE IS €&
peleHwusl, MPOBOJNUTh PACUYEThl W CPABHHUBATH IMOJYYCHHOE 3HAUYEHHE (U3UYECKOW BEITUYHUHBI C
W3BECTHBIMU JIAHHBIMY;

—pacro3HaBaTh MPO0IEMbI, KOTOPBIE MOYKHO PEIIUTH IPU MOMOIIH (PU3NIECKUX METOIOB; UCTIOIB3YS
ONMCaHME MCCIIEOBAHUSA, BBIIENATh IMPOBEpSEMOe IPEANOJI0KEeHUE, OLICHWBATh IPABUIBHOCTD
MOpsi/IKa MTPOBEACHUS MCCIICIOBAHMS, I€TaTh BBIBOBI;

—IIPOBO/IUTh OMBITHl MO0 HAOMIOAECHUIO (U3MYECKHX SBICHUM WM (U3NYECKHX CBOMCTB Tel
(KamMJUTApHBIE SIBICHUS, 3aBHCUMOCTh JaBIICHHS BO3IyXa OT €ro 00bhEMa, TeMIepaTrypbl; CKOPOCTH
mporiecca OCTHIBAHMSI/HArpEBAaHUS MpPHU M3IYYEHHH OT IIBeTa H3JIydyaro-Iei/moriomaronen
MOBEPXHOCTH; CKOPOCTh MCIIAPEHHUST BOJBI OT TEMIIEPATYPHI KUAKOCTH U IIIOMIATN €€ TOBEPXHOCTH;
QJIEKTpHU3allUg TeJl U B3aUMOJIEHCTBHE HJIEKTPHUUECKUX 3apsijioB; B3aWMOJCHCTBHE MHOCTOSHHBIX
MarHUTOB, BU3YaJIM3allHsi MATHUTHBIX MTOJICH MTOCTOSTHHBIX MAarHUTOB; IEMCTBUSI MATHUTHOTO TTOJIST HA
MIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJIBUTATENS TIOCTOSHHOTO TOKA):
(dbopMynHpOBaTh TpOBEpSEMbIe TPEINOIOKEHUs, COOMpaTh YCTAHOBKY W3 TPEAJIOKESHHOTO
000pyZI0BaHUS; ONUCHIBATH X0/ OMBITA U (HOPMYITUPOBATH BBIBOIBI;



—BBINOJHATH NPSAMbIC U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIFHON BIAXXHOCTH BO3JlyXa, CHJIbI TOKa,
HamnpsOKEHHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX INPUOOPOB M JATYUKOB (U3UYECKUX BEJIUYHUH;
CpaBHUBATh PE3yJIbTATHl H3MEPEHUH C YUETOM 33/1aHHON aOCOIIOTHON MOTPEIIHOCTH;

—IIPOBOIUTh MCCJIEJOBAHUE 3aBUCUMOCTH OJHOW (U3MYECKOM BEIMUYMHBI OT Jpyro c
MCTOJIB30BAHUEM TPSMBIX W3MEPEHUH (3aBHCHMOCTh COIPOTHBIICHHS MPOBOJHUKA OT €ro JJIMHBI,
IUIOINAM MONEPEYHOr0 CEYEHUS M YAEIbHOIO CONPOTUBIICHUS BEIECTBAa MPOBOAHUKA; CUIIBI TOKA,
WAYIIEro Yepe3 MPOBOJHUK, OT HANPSDKEHHs HA MPOBOJHUKE; MCCIIEIOBAHNE TTOCIEI0BATENILEHOTO U
HapajyieIbHOr0 COEAMHEHUH MpO-BOJAHUKOB): IUIAHUPOBATh HCCIEO0BAHNE, COOMPATh YCTAaHOBKY U
BBINOJIHATh M3MEPEHHUSA, CIenys NpPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH PE3yJIbTaThl MOTYyYECHHOH
3aBUCUMOCTH B BUJIE TaOJIUI] U IpaMKOB, JeIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;
—TIPOBOIUTh KOCBEHHBIE M3MEpeHUs: (pru3nyecknx BenuuuH (y[enbHas TeIIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE ITPOBOIHUKA, pab0Ta U MOIHOCTh 3JIEKTPUYECKOI0 TOKA): INIAHUPOBATh U3MEPEHNH,
coOMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEAYS MNPEAJIOKECHHON WHCTPYKLIWH, U BBIYHCIATH
3Ha4YeHUE BEJIMUMHBI;

—C00JI01aTh MpaBUIIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;
—XapaKTepHU30BaTh IPUHLUIIBI IeHCTBUS N3yYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB € ONOPOH
Ha X ONHCaHus (B TOM YHCJIe: CHCTEMA OTOIJICHUS JOMOB, THTPOMETD, ITapoBasi TypOuHa, aMIIepMeTp,
BOJIETMETP, CUETUUK DJIEKTPUUYECKOM SHEPruH, NEKTPOOCBETUTENIbHBIE NMPHOOPHI, HarpeBaTeIbHbIE
AIIEKTPONIPUOOPHI (TIPUMEPBI), TEKTPUIECKHUE MTPETOXPAHUTEIH; HIIEKTPOMArHHUT, HJIEKTPOIBUTATENh
IIOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUM M HEoO0XOAMMBIE
¢bu3nveckre 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPONCTBA U H3MEpUTENbHbIE NMPHOOPHl MO CXeMaM MU
CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBHUTATENb
BHYTPEHHEI0 CrOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT); COCTABIATh CXEMbl AJIEKTPUUECKUX Lened ¢
MOCJIeIOBATEIBHBIM U MAPAJUICIIEHBIM COCTMHEHUEM DJIEMEHTOB, pa3indas YCIOBHbIE 0003HAYCHUS
3JIEMEHTOB 3JICKTPUYECKHX LIeTICH;

—IIPUBOJUTH IPUMEPHI/HAXOAUTh HMH(OPMAIMIO O MHPHUMEpax MPAKTHUYECKOro HCIOIb30BaHUS
(Gu3MYECKUX 3HAHWI B TIOBCEIHEBHOM KM3HH I 00eCreUeHUss OC30MacCHOCTH MPH OOpaICHUH C
npubopaMM M TEXHHYECKUMH YCTPOHCTBaMH, COXpAaHEHMs 3/10pOBbsl M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpee;

—OCYIIECTBIIATh MOUCK HMH(pOpMaIMM (PU3MYECKOro cojepxkaHus B ceTH VIHTepHEeT, Ha OCHOBE
UMEIOIINXCS 3HAHUW M ITyTEM CPAaBHEHHS JIOTIOJHUTEIBHBIX MCTOYHUKOB BBLICIATH MH(OPMAIIHIO,
KOTOpas sBJSETCS NPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHON;

—MWCIONB30BaTh IPH  BBINIOJHEHWH YYEOHBIX 3a/JIaHUl  HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3MYECKOTo Co/IepIKaHus, CIIPaBOYHbIe MaTepUallbl, pecypchl cetu MHTepHeT; BiaaaeTh npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTA, peoOpa3oBaHus MHPOPMAIINH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
—C03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M KPATKHE YCTHBIE cOOOIIeHus, 000011as HHpopMaIuio u3
HECKOJIbKUX HCTOYHHWKOB (DM3MUYECKOTO COJEp)KaHWsI, B TOM 4YHCIE IYOJIUYHO TIPEACTABIATH
pe3yabTaThl NPOEKTHOMN MIIM MCCIIEeI0BATENbCKON NeSTEIbHOCTH; IPU 3TOM T'PAMOTHO HCIOJIb30BaTh
M3YyYEHHBIN MOHATHWHBIN ammapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHUE MTPE3CHTAIHECH;
—TIpY BBINOJHEHUN YYEOHBIX MPOEKTOB M MCCIENOBAHUN (DPU3MYECKHX MPOLECCOB paCHpenessTh
0053aHHOCTH B TPYIITIE B COOTBETCTBUH C TIOCTABICHHBIMH 33/1a4aMH, CIICUTH 32 BHITOJTHEHUEM TUTaHA
JIEeWCTBUI M KOPPEKTHPOBATH €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh
TPYIIBI, BBICTPaWBAaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, TPOSBIISE TOTOBHOCTH pa3pemarb
KOH(QJIUKTBI.

9 knacc

[IpenMeTHBIC pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXarth CHOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

—MCIMOJIb30BaTh MOHATHS: CUCTEMa OTCUE€Ta, MaTepHalbHas TOYKA, TPACKTOPHS, OTHOCHTEIBHOCTh
MEXaHM4YECKOT0 ABIKEHUs, Aedopmanus (ynpyras, IiacTH4ecKkas), TpeHUE, IIEHTPOCTPEMHUTEIBHOE
YCKOpEHHEe, HEBECOMOCTh U MEPErPy3KH; LEHTP TAKECTH; aOCONIOTHO TBEPAOE TEJI0, IICHTP TSHKECTH
TBEPAOTO Teja, PaBHOBECHE; MEXaHMUECKHE KoJicOaHHUs W BOIHBI, 3BYK, HH(Pa3BYK U yIbTPa3BYK;



3JIEKTPOMArHUTHBIE BOJHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIIbHO30PKOCTH,
CIEKTpPhl HCIYCKaHUs M IOINIOIIEHUs; ainbga-, 0era- M ramma-u3iaydeHus, H30TOIbI, sJepHas
JHEPIreTHKA;

—pa3nuuath  sBJIE€HUS (PaBHOMEpPHOE U  HE-paBHOMEPHOE  IPSAMOJIMHEHHOE  JIBUIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE JIBUKEHHE IO
OKPY>KHOCTH, B3aUMOJICHCTBHE TeJl, PEAKTUBHOE JIBI)KEHUE, KosleOaTelbHOE JBI)KEHUE (3aTyXarolue
U BBIHYXKJICHHbIE KoJjeOaHUs), pe30HAHC, BOJIHOBOE JBIDKEHHE, OTPaKEHHE 3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaXCHHWE M IPEIOMIIEHHE CBETa, IOJHOE BHYTPEHHEE OTpPaKEHUE CBETa,
pasnokeHue O€lIoro CBeTa B CIEKTP M CIOXKECHHE CIEKTPAIbHBIX I[BETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOr0 CIEKTPa U3JIy4EeHHUs) MO ONMCAHUIO
UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHNUE;
—pacro3HaBaTh IPOSBICHWE M3YYEHHBIX (DU3MUECKUX SIBJIECHUI B OKPYXAIOLIEM MUpPE (B TOM
qrcie GU3NIecKue IBJICHUS B IIPH POJIC: IPUIIMBHI M OTJIMBBIL, IBUKEeHUE Tu1aHeT COTHEYHOW CUCTEMBI,
PEaKTUBHOE JBM)KEHUE >XMBBIX OpPIaHU3MOB, BOCIPHSITHE 3BYKOB J>KHBOTHBIMH, 3€MIIETPSCEHHE,
CeliCMUYECKHEe BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHE SIBICHUS B MPHPOJIE, OMOIOTHIECKOE
JeWCTBUE BHUJIUMOIO, YIbTPa(UOIETOBOIO U PEHTTEHOBCKOIO M3JIyYEHHH; eCTeCTBEHHBIN
paavoaKTUBHBIN (POH, KOCMHUYECKHUE JIyYd, PaJMOAKTUBHOE HU3IYyYEHHE NPHUPOJIHBIX MHHEPAJIOB;
JeiCTBUE PaIMOAKTUBHBIX U3IyYeHUI Ha OPraHu3M 4eJI0BEKa), U 3TOM IEePEBOJUTH IPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BBIICIISATH CYIIECTBCHHBIC CBOWCTBA/IPU3HAKH (DU3HUCCKUX SIBIICHHUIA;
—ONMCHIBaTh U3yYCHHbIE CBOMCTBA TNl U (PM3UYECKUE SBICHUS, UCIOb3Ysd (GU3NUECKUE BETUUNHBI
(cpeaHsist 1 MTHOBEHHAs! CKOPOCTh TeJla IPY HEPABHOMEPHOM JIBJKEHUH, YCKOPEHHE, ITEpEMEILIEHUE,
IyTh, YIJIOBas CKOPOCThb, CHUJa TPEHMs, CWJIa YIPYIOCTH, CUJIA TAKECTH, YCKOPEHHE CBOOOIHOTO
MaJicHus, BeC Teja, MM- MYJIbC Tella, WMIYJIbC CHIIBI, MEXaHW4eckas paboTa W MOIIHOCTb,
NOTEHIMAJIbHAsl 3HEPrusl Teja, MOAHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHLUAbHAas >HEPrus
CKaTOM NpPYKUHBI, KHHETHYECKas SHEprus, MOJHAs MEXaHWYecKas HSHEeprusi, Mepuoj] U 4acToTa
Kosie0aHUH, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBE€Ta, IOKa3aTellb
IPEJIOMIICHUS. CpeJibl); MPH ONMUCAHUM IPABUIIBHO TPAKTOBaTh (U3UUYECKUN CMBICI HCIOIb3YEMBIX
BEJIM- YMH, O0O3HAYCHUS W €IWHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTH (DOPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMHU, CTPOMTH TIpadUKd H3yYEHHBIX
3aBUCHUMOCTEHN (U3NYECKUX BEIU-UHH;

—XapaKkTepHU30BaTh CBOMCTBA Tel, (PU3NUYECKHE SABICHHS U MPOLECCHI, UCIOIb3Ys 3aKOH COXPAaHEHHS
SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHUS, IPUHLIUI CYNEPHO3UINH CUJI, TPUHIIUII OTHOCUTEIBbHOCTU
I"anunes, 3axkoHbpl Hpr0TOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3AKOHBI OTPAXKEHMS U ITPEJIOMIICHUS CBETA,
3aKOHBI COXPAHEHHUsS 3apsA0BOIO U MAacCOBOTO YHWCEN MpHU SAEPHBIX peaklusX; IpU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMCHIBATH €r0 MaTEMAaTHYECKOE BhIPaKEHUE;

—OOBIACHATh (U3NYECKUE MPOLIECChl M CBOMCTBA TEJI, B TOM 4YMCIE U B KOHTEKCTE CHUTYyallUi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH INPUYMHHO-CIECJCTBEHHBIE CBSI3U, CTPOUTH
0o0BsicCHEHHE U3 2—3 JIOTUYECKUX WIaroB € OMOpPOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—peuiath pacyéTHbIE 3aa4u (OMHUPAIOLUECS Ha CUCTEMY U3 2— 3 ypaBHEHUH ), UCTIOJIb3YsI 3aKOHbI
1 (opMyIibl, CBsI3bIBaOLINE (PU3MUYECKHE BEIUYMHBI: HA OCHOBE aHAIM3a YCIOBUSA 331a4M 3alIUChIBATh
KpaTKO€ yCJIOBHE, BBISBIIATH HEIOCTAIOIINE UITN U30BITOUHbIE JaHHbBIE, BEIOUPATh 3aKOHBI U POPMYJIBI,
HEOOXOAUMBIE Ui pELICHHs], NMPOBOAUTh PACUETHl U OLEHHUBATH PEATMCTUYHOCTH IOIYYEHHOTO
3HaYeHUs! PU3NYECKON BETUUHMHBI;

—pacro3HaBaTh Mpo0IeMbl, KOTOPHIE MOKHO PEIIUTh IPU MOMOIIHN (PU3NIECKUX METOOB; UCIIOJIb3YsI
ONMCAaHUE MCCIEAOBAaHUSA, BBIICNIATH MPOBEPSEMOE MPEINONOKEHNE, OIEHUBATh IMPABUIBHOCTh
NopsiiKa MPOBEJICHHsI UCCIEeI0BAHNUs, AeTaTh BBIBOIbI, HHTEPIIPETUPOBATH PE3yNIbTaThl HAOIIOAeHUH
U OTIBITOB;

—TIPOBOIUTH OMBITHl MO HAOMIOAEHUIO (U3MYECKHX SBICHUA WM (U3NYECKHX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHHS SHEPrUH; 3aBUCHUMOCTH IEpHOJA
KoJIeOaHUH MPYKUHHOTO MasTHUKA OT MACChl TPy3a U JKECTKOCTH MPYXKHUHBI U HE3aBUCUMOCThH OT
aMIUTUTY/IBI MAJIBIX KOJICOaHW; MPSIMOIUHEHHOE DPACIPOCTPAHEHUE CBETa, pa3oKeHHe Oeyoro
CBETa B CIIEKTp; U3yueHHE CBOWCTB M300paXeHHUS B IUIOCKOM 3€pKajie U CBOMCTB M300pa’keHUs



npenMera B coOuparomiel JuH3e; HaOMI0JeHNE CIUIONIHBIX M JIMHEHYAThIX CHEKTPOB H3IIy4eHUs):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO HabOpa O0OOpYIOBaHMS; OMHMCHIBATH XOJI
OTIBITA M €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBL;

—IIPOBOJNTH MpPHU HEOOXOIUMOCTH CEpUI0 NPAMBIX H3MEPEHUil, Ompenenss cpeqHee 3HadeHHUe
M3MepSIeMO BeMUUIMHBI ((POKYCHOE pacCTOsIHHE COOMPAIOIIEH JIMH3bI); 000CHOBBIBATH BEIOOP criocoba
MU3MEPEHUS/U3MEPUTEITBHOTO IPHOOPa;

—IIPOBOAUTL HUCCICOAOBAHUC 3aBHUCHUMOCTCH (I)I/I3I/I‘-IGCKI/IX BCJIMYHMH C HCIIOJIB30BAHHUECM IIPAMBIX
U3MEpPEHNUH (3aBUCHMOCTh ITyTH OT BPEMEHH NpPU PAaBHOYCKOPEHHOM JBMKEHUHM 0€3 HadalbHON
CKOpPOCTH, IICpHuoaa KoJIe0aHnii MaTeMaTUYECKOr0 MAasTHHKA OT OJIMHBI HUTHU,; 3aBUCUMOCTHU YyI'Jia
OTpa)KEHUsI CBETa OT YIJIa MaJeHHWs U YIVIa TPEJOMJICHUS OT yria MaJaeHHs): IJIaHUPOBATh
UCCIIE/IOBAaHUE, CAMOCTOSITENIbHO COOMpATh YCTaHOBKY, (PUKCHpOBATH pe3ysbTaThl IMOIYy4eH-HOU
3aBUCHMOCTH (PM3MUYECKHUX BEIMYUH C YUETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHUH B BUIE TaOIUI] U
Fpa(l)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM UCCICAOBAHNA,

—IIPOBOJNTH KOCBEHHBIE M3MEPEHHs (PU3NYECKUX BEIMYHMH (CPEeIHSSI CKOPOCTh M YCKOPEHHUE Teia
IpU PaBHOYCKOPEHHOM JBW)KCHUH, YCKOpPEHHE CBOOOIHOTO TaJeHHs, >XECTKOCTh TPYKUHBI,
KO3(Q(UIIMEHT TpPEeHHsT CKOJIBKEHUs, MeXaHWYeckas padoTa M MOIIHOCTh, YaCTOTa M TIEPHOJ
Koje0aHnii MaTeMaTH4YeCKOro U MPY>XUHHOI'O MAasATHHUKOB, OIITUYCCKasA CHJIa co61/1pa101uel71 JINH3BI,
paaMoaKTHBHBIA (OH): IUIAHWPOBATh HM3MEPEHUs; COOMpATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY H
BBIIIOJHATE U3MEPCHUA, CIICAYA Hpe[IJIO)KCHHOﬁ HHCTPYKIUHU; BBIYUCIIATH 3HAYCHHUC BCJIMYUHBI U
aHAIM3UPOBATh NOIYYCHHBIC PE3yJIbTaThI;

—C00I01aTh TpaBUIIa TEXHUKHU 0€301acCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYIOBAaHHEM;
—pa3nuuaTh OCHOBHBIC TPU3HAKH M3YYCHHBIX (U3MYECKUX MOJIENICi: MaTepuaibHas TOYKa,
a0COMIOTHO TBEPJOE TENO, TOYCUHBIH MCTOUYHUK CBETa, JIyd, TOHKAs JIMH3a, IJIAHETAapHAas MOEIh
aToMa, HyKJIOHHAsi MOJIEJIb aTOMHOTO SI/1pa;

—XapaKTepHu30BaTh IPUHLIUIIBI JEHCTBUS N3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONIOPOi
Ha MX ONKCaHUs (B TOM YHUCIIE: CIUAOMETP, JaTYUKU MOJI0KEHHS, PACCTOSIHUS U YCKOPEHHS, PaKeTa,
9XOJIOT, OYKH, EPU-CKOII, (pOTOANIapaT, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOII, JT03UMETp, KaMepa
BunbcoHna), UCTonb3ysi 3HaHUS O CBOMCTBAaX (M3UYECKUX SIBICHUH W HEOOXOIMMBbIC (pHU3HUEcKue
3aKOHOMEPHOCTH;

—MHCIIOJIB30BaTh CXEMbl W CXCMATHUYHBIC PUCYHKHW HU3YYCHHBIX TCXHUUYCCKHX YCTpOﬁCTB,
M3MEPUTENBHBIX NPUOOPOB U TEXHOJOTHYECKUX IPOLIECCOB MPH PEIIeHUH Y4eOHO-NTPAKTUYECKHX
3a71a4; ONTHYECKUE CXEMBI JJIsl TIOCTPOCHUS H300paKEHUH B TUIOCKOM 3€pKalie U COOMparoIiei TNH3e;
—IIpUBOJUTH TPUMEPHI/HAXOAUTh HH(OpPMAIMIO O MpHUMEpax MPAaKTUYECKOIO HCIIOIb30BaHUS
(bu3NYeCKUX 3HAHWH B TIOBCEAHEBHOM XHM3HH Il oOecriedeHus: 0€30MacHOCTH MPH OOpameHnH C
npubopaMM M TEXHHYECKUMH YCTPOHCTBaMH, COXpAaHEHMs 3/10pOBbsI M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpe/e;

—OCYIIECTBIIATh MOUCK HH(pOpMaMK (PU3NIECKOTO COoIepKaHus B ceTH VHTepHeT, CaMOCTOSATENIBHO
dbopMynupys TOUCKOBBIM 3ampoc, HAXOJUTh IyTH OMPEEICHUS JOCTOBEPHOCTH TOJYYCHHOU
nH(pOpMaLUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTIOJTHUTEIbHBIX UICTOUHUKOB;

—MHCNOJb30BaTh IPU  BBIIOJHEHUH YUEOHBIX 3aJaHUNl HAYYHO-TIONYJSPHYIO JIUTEPATypy
($U3NYECKOro CcoepKaHus, CIPaBOYHbIE MaTepHalIbl, pecypchl ceTu MHTepHeT; BiajeTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
—Cco3/1aBaTh COOCTBEHHbIC NMHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpPMALUU W3 HECKOJIBKHX
HUCTOYHHUKOB (1)I/I3I/I‘-IGCK01"O COACpIKaHNA, HY6HI/I‘IHO NpEaACTaBIATE PE3YIbTaThbl HpOeKTHOﬁ N
HCCIIEIOBATENILCKON AEATENbHOCTH; TPU 3TOM T'PaMOTHO MCIIOJIb30BaTh M3YUEHHBIN MOHATUHHBINA ammapar
M3y4aeMoro pasfena (U3UK{d W CONPOBOXKIATH  BBICTYIUICHHE  Ipe3eHTalned ¢ y4d€ToM OCOOCHHOCTEH
ayJAMTOPUHU CBEPCTHUKOB.

TEMATHUYECKOE INTAHMPOBAHUE
7 xnacc (68 q)

No TeMa Kon-Bo DJEeKTpOHHBIE 00pa30BaTeNbHBIE PECYPCHI
4acoB
Pazgea 1. ®u3uka u e€ poJsib B NO3HAHUHU OKPYxKaK0Iero mupa (6 1)




dusuka — Hayka O IpUpoae

https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

duznueckue BEINYNHBI

https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

EcrecTBenHo-
METO/I IIO3HAHUS

Hay4HbIN

https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

Pasnen 2. [lepBoHayaibHbIe CBeeHNs 0 CTPOCHNH BellecTBa (5 1)

4 CrpocHue BeliecTBa 1 https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/

5 JIBYOKEHHE 2 https://resh.edu.ru/subject/28/7/

A B3aNMOJCHUCTBHE YAaCTHII https://infourok.ru/
BEIlECTBA https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/

6 ArperatHbie COCTOSIHHSA | 2 https://resh.edu.ru/subject/28/7/

BEILECTBA https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

Pasnen 3. /IBu:xenne u B3aumojeiicreue teda (21 4v)

7

MexaHU4ecKoe JBMKECHUE

3

https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

I/IHepHI/IH, Macca, IJIOTHOCTb

https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

Cuna. Bune! cun

14

https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTeH M ra3oB (21 v)

10 JlaBnenue. [lepenaua | 3 https://resh.edu.ru/subject/28/7/
JaBIICHUS TBEPIBIMHU TEJIAMHU, https://infourok.ru/
YKUJIKOCTSIMH M Ta3aMHU https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/

11 JlaBlIeHHE KUIKOCTH 5 https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/

12 ATMmocepHoe naBiieHue 6 https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/



https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://edu.skysmart.ru/
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok

13

JleficTBHe XKMOKOCTH H Tasa
Ha MOTPYKEHHOE B HUX TEJIO

https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

Pa3nen 5. PaGora u momHocTh. JHeprus (12 4)

14

Pabora 1 MOIIIHOCTH

3

https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

15

HpOCTble MEXaHHU3MbI

https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

16

Mexanngeckast OHEpIUsia

https://resh.edu.ru/subject/28/7/

https://infourok.ru/

https://videouroki.net/?login=0k.?login=0k

https://edu.skysmart.ru/

Pe3epBHoOe Bpems (3 1)



https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/7/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok

8 kiacc (68 )
Ne | Tema | Kon-Bo wacos | DOP
Paznen 6. TenjioBble siBjeHus (28 4)
17 CtpoeHnue 7 https://resh.edu.ru/subject/28/8/
U CBOMCTBa https://videouroki.net/?login=0k.?
BElECTBA login=0k
https://infourok.ru/
https://edu.skysmart.ru/
18 TerutoBble mporecch 21 https://resh.edu.ru/subject/28/8/

https://infourok.ru/
https://videouroki.net/?login=0k.?
login=0k

https://edu.skysmart.ru/

Pa3znes 7. DiekTpuYecKHe M MATHUTHBIE siBJieHus (37 1)

19

DNEeKTpUYECKUE
3apsiKeHHbIC TeTa
U UX B3aMOJCHCTBHE

3apsibl.

7

https://resh.edu.ru/subject/28/8/
https://infourok.ru/
https://videouroki.net/?login=0k.?
login=0k

https://edu.skysmart.ru/

20

[TocTOAHHBIN NEKTPUUECKUN TOK

20

https://resh.edu.ru/subject/28/8/
https://infourok.ru/
https://videouroki.net/?login=0k.?
login=0k

https://edu.skysmart.ru/

21

MarauTHBIE SBICHUS

https://resh.edu.ru/subject/28/8/
https://infourok.ru/
https://videouroki.net/?login=0k.?
login=0k

https://edu.skysmart.ru/

22

QHGKTpOMaFHI/ITHaH WHAYKOUA

https://resh.edu.ru/subject/28/8/
https://infourok.ru/
https://videouroki.net/?login=0k.?
login=0k

https://edu.skysmart.ru/

Pe3epBHoe Bpems (3 1)



https://resh.edu.ru/subject/28/8/
https://infourok.ru/
https://resh.edu.ru/subject/28/8/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/8/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/8/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/8/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/8/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://videouroki.net/?login=ok.?login=ok

9 kmacc (102 v)

Ne Tema Kon-Bo | DnekTpoHHBIE 00pa30BaTeIbHBIC PECYPCHI

qaCcoB

Pasnen 8. Mexanuueckue siBjienus (40 1)

23 Mexannveckoe 10 https://resh.edu.ru/subject/28/9/

JIBUKCHHC https://infourok.ru/

U CI10co0BI €ro https://videouroki.net/?login=0k.?login=0k

OIHCAHHUS https://edu.skysmart.ru/

24 BzaumopeiictBue ten | 20 https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/

25 3akonsl coxpanenuss | 10 https://resh.edu.ru/subject/28/9/ https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/

Paznen 9. Mexanuveckne kojie0anus u BoJIHbI (15 1)

26 MexaHuveckue 7 https://resh.edu.ru/subject/28/9/

KOJIcOaHMsI https://infourok.ru/
https://videouroki.net/?login=0k.?login=0k
https://edu.skysmart.ru/

27 MexaHuveckue 8 https://resh.edu.ru/subject/28/9/

BOJIHBI. 3BYK https://infourok.ru/
https://videouroki.net/?login=ok.?login=0k
https://edu.skysmart.ru/

Pazjnen 10. DinekTpoMarHuTHOE MoJ1€e U YJIEKTPOMATHUTHbIE BOJIHBI (6 1)

28 DJNEeKTPOMAarHUTHOE 6 https://resh.edu.ru/subject/28/9/

noJje u https://infourok.ru/

AJIEKTPOMArHUTHBIE https://videouroki.net/?login=ok.?login=0k

BOJIHBI https://edu.skysmart.ru/

Paspnen 11. CBeroBble siBiaenus (15 1)

29 3aKOoHBI 6 https://resh.edu.ru/subject/28/9/

pacnpocTpaHeHus https://infourok.ru/

cBera https://videouroki.net/?login=ok.?login=0k
https://edu.skysmart.ru/

30 JIuu3el U onrtuyeckue | 6 https://resh.edu.ru/subject/28/9/

npUOOPEI https://infourok.ru/
https://videouroki.net/?login=o0k.?login=ok
https://edu.skysmart.ru/

31 Pasnoxenune  Oenoro | 3 https://resh.edu.ru/subject/28/9/

CBETa B CHEKTP https://infourok.ru/
https://videouroki.net/?login=ok.?login=0k
https://edu.skysmart.ru/

Paznen 12. KBantoBbie siBjienus (17 1)

32 Hcnyckanue 4 https://resh.edu.ru/subject/28/9/

A TIOTJIOIIEHHE CBETa https://infourok.ru/

aTOMOM https://videouroki.net/?login=ok.?login=0k
https://edu.skysmart.ru/

33 CrtpoeHre aToMHOTO | 6 https://resh.edu.ru/subject/28/9/

saapa https://infourok.ru/
https://videouroki.net/?login=ok.?login=0k
https://edu.skysmart.ru/

34 SInepHble peakinuu 7 https://resh.edu.ru/subject/28/9/



https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://videouroki.net/?login=ok.?login=ok
https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://resh.edu.ru/subject/28/9/
https://infourok.ru/
https://resh.edu.ru/subject/28/9/

https://infourok.ru/
https://videouroki.net/?login=ok.?login=0k
https://edu.skysmart.ru/

IoBTOpUTEIHLHO-0000IAI0IIMIE MOTYJIb (9 1)



https://infourok.ru/
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