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Paspnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY KAIOLIEro MUpa.

Ousuka — Hayka o0 mnpupope. SeneHus mnpupoabl. Dusnyeckue SBICHHUS: MEXaHHYCCKHE, TCIUIOBBIC,
JJIEKTPUYCCKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

Omsnueckne BenmnauHBL. V3Mepenne ¢u3ndeckux BenmanH. Ousmdeckne npuOopsl. IlorpemHocTs n3MepeHuit.
MexayHapoIHas CUCTEMA SIUHUIIL.

Kak ¢u3nka u Apyrue eCTeCTBCHHBIC HAyKHd H3Y4arT HpUpoay. EcTecTBEeHHO-HAy4YHBIN METOJ MO3HAHUS:
HaOJI0IeHNE, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKCHHE THUIIOTE3, SKCIICPUMEHT TI0 IPOBEpPKE THUIOTE3, OOBSICHEHNE
Habmomaemoro sBieHus. Onrcanne GU3NUECKUX SBICHUH ¢ TOMOIIBI0 MOJCTICH.

Hemoncmpayuu.

MexaHI4YeCKHe, TEIIOBEIC, YJIEKTPUIECKIAE, MATHUTHBIE, CBETOBEIC SBJICHHUS.
Omnyeckue MpUOOPHI B MPOIIeIypa MPSIMBIX U3MEPEHHH aHAIOTOBEIM U IIH(PPOBEIM IPHOOPOM.
Jabopamopnwvie pabomol u onvimol.
Omnpenenenue 1EHbI JeeHUs MIKAIbI K3MEPUTEIHHOTO Mprbopa.
W3mepenue paccTOSHUM.
Wzmepenne 00bEMa KHUIKOCTH M TBEPAOTO TeJa.
OmnpeneneHne pa3MepoB MaJbIX TEIL.
H3mepeHue TeMiiepaTypsl IPU IOMOLIY KUIKOCTHOIO TEPMOMETPA U JaTYUKA TEMIIEPATYPBL.
[IpoBexeHue wccineqOBaHUS 1O TPOBEPKE THIIOTE3BI: NAIBHOCTh MOJNETA IMAPHKA, MYMICHHOTO TOPH30HTAIBHO, TEM
OoubIe, 4eM OOoJIbIIe BBICOTA Ty CKA.

Pa3nen 2. [lepBoHayanbHble CBEJAEHUSI O CTPOEHHUH BelllecTBA.

CrpoeHre BemecTBa: aTOMBI M MOJICKYJBI, WX pa3Mepbl. OIBITHL, JOKA3bIBAIOMIAE IHCKPETHOE CTPOCHUE
BEIIECTBA.

JBwxenne yactull BemecTBa. CBs3b CKOPOCTH JABMKEHMS YACTHI] C TeMIepaTypoil. bpoyHOBCkoe aBIKeHUE,
i dysus. BsanmoelicTBre yacTull BelecTBa: IPUTSHKEHNE U OTTaIKHBaHHE.

ATrperaTHbIle COCTOSHUSI BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEW H TBEPABIX (KPHCTAIUIMYECKHX) Tell.
Bzaumocss3b MEXKIY CBOMCTBaAMH BCHUICCTB B PAa3HBIX arp€raTHbIX COCTOAHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUCM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUIM BOJIBI.

Jemoncmpayuu.

Ha6monenne 6poyHOBCKOTO JBIKEHUSI.
Habmronenue muddysun.
Ha6n10,ueHHe ﬂBHeHHﬁ, O6'I)$ICHHIOI_HI/IXC$[ MPUTSXKECHUEM UJIN OTTAJIKUBAHWEM YaCTUIl BEUICCTBA.

Jlabopamopnsie pabomol u onvimol.

OrieHKa qraMeTpa aToMa METOAOM PsOB (C UCTOIb30BaHHEeM (oTorpaduii).
OMBITH IO HAOITIOJICHHUIO TETIOBOTO PACITUPEHIS T'a30B.
OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

Paznen 3. /IBu:keHue U B3auMojieiicTBae TeJl.

Mexannueckoe IBIKEHUE. PaBHOMepHOe W HepaBHOMepHoe IBIbKeHHe. CkopocTh. CpemHss CKOPOCTh IpH
HEPaBHOMEPHOM JIBI)KCHUH. PacuéT myTH M BpeMEHHU JIBHKCHUSL.

SIBnenue HWHEPINH. 3aKOH HWHEPINH. BSaHMO)IeﬁCTBHe TCJI KaK MpUYrMHA U3MECHCHUA CKOPOCTH ABUIXCHHUA TEJI.
Macca kak Mepa nHepTHOCTH Tena. [11oTHOCTh BemecTBa. CBsA3b INIOTHOCTU C KOJHMYECTBOM MOJICKYJI B eIMHUIIE 00BEMA
BEIIIeCTBA.

Cuita xak xapakTepuCTHKa B3anMoeiicTBus Ten. Cua ynpyrocta u 3akoH ['yka. MI3mepenne cuibl ¢ IIOMOIIBIO
TUHAMOMeTpa. SIBieHune TATOTeHHMs W cuia TshkecTH. CHila TSOHKECTH Ha JPYyrux IiaHetax. Bec Tema. HeBecomocTb.
CrnoxxeHue cuil, HalpaBJCHHBIX MO OAHOM mpsiMol. PaBHomeictByromas cun. Cuna TpeHus. TpeHHe CKOJBXKEHHS U
TpeHHe NMOKOos. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

HaGumroneHrne MexaHn4eCcKOro IBHKEHUS Tema.

H3mMepeHne cKopoCTH IPSIMOITUHEHHOTO JBHKCHHS.
HaGronenve sBIeHS HHEPITUH.

HabnroneHue u3aMeHeHHs CKOPOCTH TP B3aUMOICHCTBHUH TEIl.
CpaBHEHHE MacC 10 B3aMMOACHCTBHIO TEL.

CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON MPSAMON.

Jlabopamopnuie pabomol u onvimol.
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OmnpeneneHne CKOPOCTH PaBHOMEPHOTO IBIDKCHHS (IapHKa B KUIKOCTH, MOICIH DJIEKTPUIECKOTO aBTOMOOWISA M Tak
naiee).

OmnpeneneHne cpeaHeil CKOPOCTH CKOJIBXKEHHsI OpYyCKa MM IIapyKa M0 HaKJIOHHOM TIOCKOCTH.

OmnpeneneHne IIOTHOCTH TBEPAOTO TeIa.

OMBITHI, IEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTshKeHHS (IedopMaliu) MPYKUHbL OT MPHUI0KCHHONW CHUITBL.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHUS OT Beca Tejla M XapakTepa COMpPHUKACAIOIIUXCS
IIOBEPXHOCTEH.

Pasnen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenne. CrocoOBl yMEHBIICHUS W yBETHMUEHUs NMaBieHUs. [laBieHue ra3a. 3aBHCHMOCTh NABICHUS ra3a OT
00péma, Temmeparyprl. Ilepemaua nmaBieHHS TBEPABIMH TeJaMH, JKHOKOCTAMH M TazamMu. 3akoH [lackams.
[MHeBMaTHYECKHE MAIIMHBL. 3aBUCHMMOCTh JIABJICHUS JKHIKOCTH OT TIOYOMHBI. [HApPOCTATHYECKHH MapaoKc.
Coobmaromuecs cocynsl. [ mapaBamyeckie MeXaHU3MBIL.

Atmocdepa 3emun u atMmocepHoe naBieHue. [IpHUnHBI CymIecTBOBaHHS BO3AYIIHOHM 00oioukw 3emud. OmbIT
Toppuuemmu. M3mepeHrne arMoc(epHOro AaBieHHs. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJiE€HUs OT BHICOTHI Haj YPOBHEM
Mopst. [IpuGops! it u3MepeHus: aTMOC(HEpHOTO JaBICHUS.

JeiicTBHe XHUIKOCTH M Ta3a Ha IMOTPYXEHHOE B HHUX Telo. BhITankuBaromas (apXMMeaoBa) chia. 3aKOH
Apxumena. [InaBanue ten. BozgyxomnaBanue.

Hemoncmpayuu.
3aBHCHUMOCTH JIaBJICHUS ra3za OT TEMIepaTyphl.

[epenada maBiIeHUS KUAKOCTHIO H Ta30M.

Coobmaromuecs: Cocysl.

I'unpaBnuueckuii npecc.

[posiBreHue neiicTBUS aTMOC(EPHOTO TABICHUS.

3aBHCHMOCTH BBHITAKABAIOIICH CHITBI OT 00BhEMA MTOTPYKEHHOW YaCTH TeNa U ITIOTHOCTH KHUIKOCTH.

PaBeHCTBO BhITaNKMBAIOUIEH CUIIBI BECY BHITECHEHHOM KUAKOCTH.

VYcroBue TIaBaHUs TEI: TUIaBaHUE WIH MOTPYKEHHE Tl B 3aBICHMOCTH OT COOTHOIICHHUS TIOTHOCTEH Tella M KUIKOCTH.

Jlabopamopnwvie pabomovl u onvimel.

HccrenoBanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00BEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa.

OmnpenesneHne BHITAIKUBAIOIEH CHIIBL, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOIICH CHITBI, IEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT MAacChl Tela.

OmBIThI, AEMOHCTPHUPYIOIIUE 3aBHCHMOCTh BBITAJIIKUBAIOLICH CHJIbI, JIEHCTBYIOIIEH Ha TEJI0 B JKUJIKOCTH, OT 00bEMa
MOTPYKEHHOU B KHUAKOCTh YaCTH TeJIa U OT TUIOTHOCTH >KHIKOCTH.

KoncTpynpoBanue apeoMeTpa I KOHCTPYHPOBAaHHUE JOIKHU H ONIPEeIIeHIE e€ TPy30IM0AbEMHOCTH.

Paspgen 5. PagoTra u MOIIHOCTb. JHEprus.

Mexannueckasi pabota. MOIIHOCTE.

[IpocThie MEXaHU3MBI: pBIYar, OJIOK, HAKIIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs pbruara. [[pumMeHeHue mpaBuia
paBHOBecHs prrdara K 06J0Ky. «3ooToe npaBmino» Mexanuku. KITJ] mpocTeix MexaHn3MoB. [IpocThie MeXaHU3MEI B OBITY
U TEXHUKE.

Mexannueckas sHeprua. Kunerndeckas u nmoreHnMaidbHas sHeprus. [IpeBpalieHne 0HOTO BHIa MEXaHUYECKOI
SHEPIHH B IPyroil. 3aKOH COXpaHEHUS SHEPTHH B MEXaHHKE.

Jemoncmpayuu.

[Ipumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomol u onvimol.

Omnpenenenne pabOTHI CHIBI TPEHHS IIPYU PABHOMEPHOM JIBHYKCHUH TeJa IO TOPU30HTAIBHOM TOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECHUS pblyara.

Wsmepenue KI1JI HakJIIOHHON TUIOCKOCTH.

W3ydenne 3akoHa COXpaHEHHS MEXaHUIECKOW YHEPTHH.

8 KJIACC

Pasnen 6. TenuioBble siBJI€HUS.

OcCHOBHBIE TMOJIOKEHUSI MOJIEKYJIIPHO--KUHETUUECKOW TEOPUH CTPOEHHUs BellecTBa. Macca U pa3Mepsl aTOMOB U
MOJIEKYJI. OHBITBI, TOATBEPKAAIOIINE OCHOBHBIC TTOJIOKCHUA MOHGKyHS{pHO—KI/IHeTI/I‘IeCKOﬁ TCOPUH.

Mogenu TBEPIOTO, XKHUJIKOTO W Ta3000pa3HOTO COCTOSIHWMA BemiecTBa. Kpucrammndyeckue w amopdHbIe Tena.
OOBsiCHCHHE CBOMCTB ra3o0B, XKHIKOCTCH M TBEPIBIX TET HA OCHOBE IMOJOXKCHUN MOJEKYISIPHO--KHHETUYCCKON TEOPHUH.
CMmaurBaHUe W KaNJUIAPHEBIE SBICHUS. TerIoBoe pacuImpeHne 1 cxxaTue.

Temmeparypa. CBsi3b TeMIEpaTypsl CO CKOPOCTHIO TEIUIOBOTO ABMKCHHUS YacTHIl. BHyTpeHH:s sHeprust. CriocoOs!
M3MCHCHHSI BHYTPCHHEW SHEPTHU: TEIUIONEpEeadya U COBEpIICHHE paboThl. Buabl Temionepeaayn: TEIIONPOBOIHOCTD,
KOHBEKIIUSI, U3TyUEHHE.
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KonmuecTBo TeruoTsl. YaenbHasi TEIUIOEMKOCTh BEIECTBA. T€IIO0OMEH M TEIUIOBOE paBHOBECHE. YpaBHEHHE
TewioBoro OamaHca. [lmaBieHWE W OTBEPACBAHUE KPUCTAUTMYCCKUX BCINECTB. YJICNbHAS TEIUIOTA ILUIABJICHUS.
[TapooOpa3zoBanne u koHmeHcarus. Vcmapenwe. Kunenwe. YnenpHas TeIuioTa MapooOpa3oBaHus. 3aBHCHUMOCTH
TEMIIEpaTypbl KHIIEHUsI OT aTMOC(HEPHOT0 JaBJICHUSL.

BnaxxHocTs Bo3myxa.

OHeprus TOIUIHMBA. Y NeNbHAS TEeIUIOTa CrOpaHusl.

[punmuner pabotsr TermoBbix neurateneit KIIJ[ teruroBoro neuratens. TeruioBele OBUTaTeNd M 3aIlnTa
OKpY>Karollen cpepl.

3aKoH COXpaHEHUs U MPEBPAILEHUS DHEPTUH B TEIUIOBBIX MPOLIECcax.

JHemoncmpavyuu.

Habmronenne OpoyHOBCKOTO IBHKCHHSI.
Habnronenue muddysuu.
Habmronenne sBneHnid CMadYNBaHUA ¥ KAIMJUIIPHBIX SBICHUH.
HaGmntonenue TermioBoro pacmpeHus Tedl.
V3MeHeHHe TaBICHUS Ta3a IpU H3MECHEHNH 00hEMa M HarpeBaHUH WITH OXJIQXKICHHN.
[IpaBuna u3mMepeHus TemmnepaTyphl.
Bunel Tennonepenayu.
OxnakJJeHne NpU COBEPIICHNH PaOdOTHI.
HarpeBanwne npu coBeprieHnu paboThl BHEITHUMH CHIIAMH.
CpaBHeHHe TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.
HabmroneHnune kumeHus.
HabnroneHue nocTosiHCTBA TEMIIEPATYPHI IIPH MJIABICHHUH.
Moenu TEIIOBBIX ABUTraTENEH.
Jlabopamopnwvie pabomovl u onvimel.
OmnBITH IO O0OHAPYKECHUIO ASHCTBHSI CHII MOJICKYIISIPHOTO MPUTSHKCHUSL.
OmnBITH IO BRIPALTMBAHMIO KPUCTAJIOB OBAPEHHOM COJIM WM caxapa.
OmnBITH IO HAOTIOCHHUIO TETUIOBOTO PACIIUPEHISI Ta30B, )KAIKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IITTPHIIA.
OMBITHI, IEMOHCTPUPYIOIINE 3aBHCUMOCTD JIaBJICHUS BO3IyXa OT €r0 00bhEMa M HArPeBaHUS WITH OXJIAXKICHHUS.
[IpoBepka ruUMOTE3Bl NUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA KHUJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TeMInepaTypsl.
Habnronenne n3MeHeHs BHyTPEHHEH SHEPT UM Tella B pe3yJIbTaTe TeIuIonepeiaun U paboThl BHEITHUX CHIL.
HccrenoBanue sSBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUH XOJOIHOM U TOPSTICH BOJIBL.
OmnpenesneHne KOJMYECTBA TEIUIOTHI, OIY4YEHHOI'0 BOJION P TEIUIOOOMEHE C HarPeThIM METAUTMYECKUM IIMIIHHAPOM.
Onpenenenue yieabHONU TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue nporecca UCIIApEHUs.
Onpenenenre OTHOCUTENBHOM BIIaXKHOCTH BO3AyXa.
OmnpenesneHne yaeabHOH TEIUIOTHI IJIaBICHUS JIb/A.

Paznen 7. DiiekTpryecKkne 1 MATHUTHBIE SIBJIEHUSI.

Onextpusauus Ten. JIBa poja 3JIEKTpUUECKUX 3apsiaoB. BzaumonelicTBue 3apskeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTH CHIIBI B3aUMOJICHCTBUS 3aPsHKCHHBIX TEJI OT BEJMYUHEI 3aPSI0B M PACCTOSIHUS MEXKITY TEIaMu).

Onexrpuueckoe moie. Hampsok€HHOCTD 3MeKTprYecKoro moiisl. [IpuHINI CYyTIeprno3uIMy ANEeKTPHYECKIX MOJIeH
(Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsiioB. DiaeMeHTapHbIA anekTpuyeckuil 3apsa. Ctpoenue aroma. [IpoBogHukH U
JOVRJIEKTPUKHU. 3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsia.

DNEeKTpUUECKUN TOK. Y CIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. VICTOUHUKH MMOCTOSTHHOTO ToKa. JleicTBus
ANEKTPHYECKOTO TOKA (TEIUIOBOE, XUMHYECKOE, MATHUTHOE). DJICKTPUISCKUI TOK B KUAKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. DiekTpuueckoe HampsbkeHue. CONpOoTUBIICHHE NPOBOJIHUKA. Y IENbHOE
COTPOTHBIIEHHE BemecTBa. 3akoH Oma uig ywactka 1enu. [locimemoBaTeidpHOE W TMapajuleIbHOE COCIMHEHHE
MIPOBOJHHUKOB.

PaGota ¥ MONIHOCTB 3JEKTPUYECKOTO TOKa. 3akoH JIkoyms—JIeHnma. DJeKTpUUYECKUE MU H IOTPEOUTENN
ANeKTpHUYeCcKoi 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTosiHHBIE MarHUTHI. B3anmMoieiicTBrE MOCTOSHHBIX MAarHUTOB. MarHuTHOE ToJie. MarHuTHOe moJie 3eMiTd 1
ero 3HaueHue g xku3HM Ha 3emie. OmelT Opcrega. MarHuTHoe mosie ayeKTpudeckoro Toka. Ilpumenenue
JIEKTPOMArHUTOB B TeXHUKE. [leficTBME MarHWTHOTO TOJI HAa MPOBOAHHUK C TOKOM. DIEKTPOABHIATENb HMOCTOSHHOTO
ToKa. Vcrnonp30BaHUE 3JIEKTPOIBUTATENICH B TEXHUYECKUX YCTPONUCTBAX M HAa TPAHCIIOPTE.

Onbitel Papanes. SBnenue snexTpomarHuTHON MHAyKiuH. IIpaBuno Jlenma. Dnekrporeneparop. CriocoObl
MOJTYYCHHUS DIICKTPUICCKOM SHEPTHU. DIECKTPOCTAHIIUH HA BO3OOHOBIIICMBIX UCTOYHUKAX SHCPTHU.
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Hemoncmpayuu.
DnexTpu3arys Te.
JBa poa 37eKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsXKEHHBIX TEJL.
YeTpoiCcTBO U AEMCTBHE IEKTPOCKOIA.
DnekTpocTaTuuecKast UHIYKIUsI.
3aKOH COXpaHEHUsI SJEKTPUUECKUX 3aPsIIOB.
[IpoBOOHUKY U IUINEKTPUKH.
MoaenpoBaHU€e CUIIOBBIX JIUHUHN 3JIEKTPHUUECKOTO TOJIS.
HcTouHMKH TOCTOSIHHOTO TOKA.
JlelicTBHS 37IEKTPUYECKOTO TOKA.
DIEeKTPUIECKUI TOK B KUIKOCTH.
T"a30Bbl1i1 pa3psa.
H3mepenue cuiibl TOKa aMIEPMETPOM.
H3mepeHue 3MeKTPUUECKOT0 HAMPsHKEHUS] BOJIBTMETPOM.
Peocrar n mara3us conpoTHUBICHUH.
B3aumoelicTBUE MOCTOSTHHBIX MAaTHUTOB.
MopaennpoBaHue HEBO3MOXKHOCTHU Pa3/eIeHUs MOJIOCOB MarHura.
MOI[CJ'II/IpOBaHI/Ie MarHuTHBIX I10JIEH MOCTOSIHHBIX MAarHUTOB.
OmnsIT DpcTena.
MarautHoe moJje ToKa. DIeKTPOMarHur.
JeiicTBre MarHUTHOTO NOJIS1 HA MPOBOJHUK C TOKOM.
OneKTpoBUraTesb IIOCTOSHHOIO TOKA.
HUccnenoBanue sBIEHUS 3IEKTPOMArHUTHON HHIYKIUHU.
Omnsrtel Dapanes.

3aBHUCHMOCTD HanpapJICHUA HHAYKIITUOHHOI'O TOKa OT YCHOBHP‘I €0 BOBHMKHOBCHMU.

DNeKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnsie pabomol u onvimol.

OMBITH TI0 HAOJTIOICHHIO JICKTPHU3AIMHN TEJI HHAYKIIUCH U MPU COMPUKOCHOBCHUU.
HUccnenoBanue 1eHCTBUS JIEKTPUUECKOTO MOJIS HA IPOBOIHUKH U AUDJIEKTPUKH.

COopka 1 mpoBepKka padOTHI IEKTPUUECKOH IIETTH MOCTOSIHHOTO TOKA.
W3mepenue u peryaupoBaHHUe CHIIbI TOKA.
N3mepeHue u perynupoBaHue HAIPSHKEHUS.

HCCJ’ICI[OB&HI/IC 3aBUCUMOCTHU CHJIbI TOKA, UAYHICI0 4YCpe3 PE3UCTOP, OT COIMPOTUBJICHUSA PE3UCTOPA U HANUPSAKCHUA HaA

pesucrope.

OHBITBI, JACMOHCTPHUPYIOMINE 3aBUCUMOCTL JJICKTPHUYCCKOT'O COIPOTUBJICHUA MPOBOAHUKA OT €ro IJIWMHBIL, IJIOMIaan

NONEpEYHOT0 CEYCHU U MaTepUaa.

[TpoBepka npaBuiIa CIOKEHUS HANPSDKEHUH TIPH [IOCIIEI0BATEIHHOM COSANHEHUH ABYX PE3UCTOPOB.
ITpoBepxka mpaBuiIa [JIsl CUIIBI TOKA MPU MapaLIEIbHOM COEAUHEHUH PE3UCTOPOB.

Ompenenenne pabOTHI IMEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpeueneHI/Ie MOMIIHOCTH JJICKTPUYCCKOTO TOKA, BBIICIISIEMON Ha peE3UCTOPE.
HCCJ’ICILOB&HI/IC 3aBUCHUMOCTHU CUJIbI TOKA, UAYHIETO YEPE3 JIAaMIIOUKY, OT HAIIPSXKCHUS Ha HEMH.

Omnpenenenne KI1/] HarpeBaTens.
HccrenoBanre MarHUTHOTO B3aMMOJICHCTBHS TOCTOSTHHBIX MarHHUTOB.

I/I3yquI/Ie MAar"avuTHOTO I1OJIA MOCTOSHHBIX MAarHUTOB ITPU UX 06'I)GJII/IHGHI/II/I " pasacICHNUU.

HCCJ’ICHOB&HI/IC ,HeﬁCTBPISI QJICKTPHUUICCKOI'O TOKA HAa MArHUTHYIO CTPECJIKY.

OHBITBI, JACMOHCTPUPYIOUINE 3aBUCHUMOCTH CHJIbI BSaHMOHCﬁCTBHﬂ KaTymiKhd € TOKOM W MarHuta OT CHJIbI TOKa H

HaIIPaBJICHUS TOKA B KaTYILIKE.
N3yueHue qeicTBUS MArHUTHOTO T10JI HA TIPOBOIHUK C TOKOM.
KoncTpynposanue u nzyuenne paboThl 3J€KTPOIBUTaTEIs.
Wsmepenue KIIJ[ anexTpoaBurareinbHON yCTaHOBKH.

OIBITHL IO HUCCICAOBAHUIO SABJICHUA 3HeKT‘pOMaFHI/ITHOﬁ UHAYKIUU: UCCIICJOBAHUC H3MEHEHUH 3HAYeHUS U HalpaBJICHUA

HMHAYKIMOHHOIO TOKA.
9 KJIACC

Pasznen 8. Mexannveckue siBJeHUs.
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Mexannueckoe aABWKeHHe. MarepuanpHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTb MEXaHUUECKOTO
JBIbKeHUs. PaBHOMepHOe mpsMoiMHelHoe pABwkeHue. HepaBHoMepHoe mpsiMonuHeiHoe nBuxeHue. CpeaHsas u
MT'HOBEHHAsI CKOPOCTH TeJIa IPHU HEPAaBHOMEPHOM JBIDKCHHH.

Yckopenue. PaBHOyckopeHHOE npsiMoJHEiHOE ABkeHre. CBoboaHoe nageHue. OnbITel ["amues.

PaBHOMepHOE /BMKEHHE 1O OKpYXHOCTH. [lepnon m wacrora oOpamenus. JIuHelHast M yriioBas CKOPOCTH.
LenTpocTpeMuTeIbHOE YCKOPEHHE.

Ilepsriii 3axkoH HetotoHa. Bropoii 3akon Hetotona. Tperuit 3akoH Herorona. [IpuHIMn cynepno3suuuu cui.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuja TPEHMS CKOIBXKCHMS, CUJa TPEHUS MOKOs, APYTHE BHUJBI
TpEHusl.

Cuia TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHe CBOOOMHOTO TMajaeHHsA. [[BIKeHHE IUTaHET BOKPYT
Coumnnia. IlepBas kocMuueckas ckopocTs. HeBecoMocTs 1 meperpysku.

PaBHOBecue MaTepuaibHON TOUKH. AGCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKPEIUIEHHOHN 0ChI0
BpamieHus. MomeHt cuibl. LleHTp TsxecTH.

Nmnynse Tena. 3mMenerne umirynbca. IMmysbe ciitel. 3aKOH COXpaHEHHS] IMITYJIbca. PeakTHBHOE ABIDKEHIE.

Mexanuueckas paboTa M MOIIHOCTH. PaboTa cmi TsbKecTH, ynpyroctd, TpeHus. CBsi3b SHEPrMM M PabOTHIL.
[oTenmnmanpHas >HEPTUs TeNa, MONHATOTO HAJ MOBEPXHOCTHIO 3eMiH. lloTeHIManbHas SHEPTHA CHKATOW TIPYKHHEL.
Kunermueckas sHeprus. TeopeMa 0 KHHETHIECKOW YHEPTUU. 3aKOH COXPAaHEHHUS MEXaHUIECKOW DHEPTUH.

Hemoncmpayuu.

Habnronenne MeXaHU4eCKOTO IBI)KCHUS Tela OTHOCUTEIFHO PAa3HBIX T OTCUETA.

CpaBHeHue IyTel U TPaeKTOPUI JBIXKEHHUS OJHOTO U TOTO K€ TeJIa OTHOCUTENIBHO PAa3HbIX TeJl OTCUETA.
W3MepeHne cKopoCTH U YCKOPEHUS IPSIMOJIMHEHHOTO JBIDKEHUSL.

HccrenoBanne mpru3HAKOB paBHOYCKOPEHHOTO JIBIKCHUS.

HabnroneHue IBUKEHUS Teja MO OKPY>KHOCTH.

HabmroneHne MexXaHWYECKHWX SBICHUH, MPOUCXOIIIMNX B cuUcTeMe orcuéra «Temekka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JBI)KEHUH OTHOCHUTEIEHO KaOMHETa (PH3HUKH.

3aBUCHUMOCTh YCKOPEHHS TeJla OT MACChI Tejla U ASUCTBYIOIIEH Ha HErO CHUJIBL.

HabmroneHune paBeHCTBa CHIT IPH B3aMMOICHCTBHH TEIl.

M3MeHeHHe Beca Tesla IpH YCKOPECHHOM JIBH)KEHUH.

[epenaua uMITyIbCa MPHU B3aUMOJICHCTBUU TEI.

[Ipeobpa3oBanus SHEPTUH PU B3aUMOICHCTBUH TEIL.

CoxpaHeHHe UMITyJIbca IIPU HEYIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITYJIbCa TIPU a0COTIOTHO YIPYTOM B3aUMOJICHCTBUH.

HaGmonenne peakTMBHOTO JBU)KCHUS.

CoxpaHeHNe MEeXaHUYECKOW IHEPTUH MPH CBOOOTHOM TaICHHH.

CoxpaHeHHe MEXaHNUECKOW YHEPTUH NPH JBIKEHUH TeJla IO JeHCTBUEM MPY>KHUHBL.

Jlabopamopnsie pabomol u onvimol.

KoncTpynpoBanue TpakTa Ui pa3roHa U JAIEHEHIIIETO paBHOMEPHOTO JBIDKCHHS [IAPUKA HITH TEJICKKH.
OmnpenesneHne cpeHeil CKOPOCTH CKOJIBKEHHUS OpyCKa WM JBIDKEHHS [IApUKa 110 HAKJIOHHOW INIOCKOCTH.
OmnpeneneHne yCKOPEHHS Tella TIPH paBHOYCKOPEHHOM JBIDKCHHUU TI0 HAKIIOHHOM TIOCKOCTH.

HccrnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JABIDKEHUH 06€3 Ha4aJbHOI CKOPOCTH.

[IpoBepka TUTOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBIDKEHWHM 0€3 HadalbHOW CKOPOCTH TYTH OTHOCSTCS Kak psif
HEYETHBIX YHCEJI, TO COOTBETCTBYIOIUE MPOMEKYTKHN BPEMEHN OANMHAKOBBI.

HccnenoBanye 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAIIbHOTO J1aBJICHUSI.

Omnpenenenne KodhHUIMEHTA TPEHHUS CKOIBKESHISI.

OmnpeneneHue skECTKOCTH MPYKHUHBL

Omnpenenenne pabOTHl CHIIBI TPEHUS TIPH PABHOMEPHOM JBI)KEHUH Tella TI0 TOPU30HTAITLHON MOBEPXHOCTH.
OmpeneneHne padOTHI CHITBI YIIPYTOCTH IPH MOJbEME TPy3a C UCTIOIb30BAaHUEM HETIOIBM)KHOTO M TIOIBUKHOTO OJIOKOB.
W3ydenne 3aKkoHa COXpaHEHHSI YHEPTHU.

Pa3gen 9. Mexannuyeckue Koae0aHus M BOJTHBI.

KonebatensHoe nBwxeHne. OCHOBHbIE XapaKTEPUCTHUKM KOJEOAHW: IEpUOJ, 4YacToTa, aMIUIMTY[a.
MareMaTHYeCKUH 1 TIPY>KUHHBIA MasTHUKH. [IpeBparienue SHepruy npu KojebaTeTbHOM ABHKCHHU.

3aryxaromme KkolieOanus. BwiHYXIeHHbIe KoyeOaHus. Pe3zoHanc. Mexanndeckne BoaHBL —CBoiicTBa
MEXaHU4ecKuX BOJH. IIpononpHBIE U MONEpEeYHble BOMHBL JIAMHA BOJHBI M CKOPOCTh €€ pPacHpOCTpaHEHHUs.
MexaHnuecKkue BOJIHBL B TBEPIOM TeJe, CEHCMUUECKUE BOTHBIL.

3ByK. [)poMKOCTh 3ByKa U BeIcOTa TOHA. OTpakeHue 3Byka. MHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

HaGmronenne xoe6aHuii Te Mo IEHCTBUEM CHUITBI TSHKECTH M CHITBI YIIPYTOCTH.
HaGmonenue konebannii rpy3a Ha HUTH U Ha TIPYXKHHE.
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Nouhkwne

HaGronenre BBIHYKICHHBIX KOJICOAaHUH U pe30HaHCA.
PacnipoctpaHeH#e MPOAOIBEHBIX U ONEPEYHBIX BOJTH (Ha MOJICIIN).
Habmrogenne 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKycTHYeCcKH pe30HaHC.
Jlabopamopnsie pabomol u onvimol.
OmnpeesieHre YaCTOTHI U MEProJia KoJeOaHHi MAaTeMaTHYSCKOTO MasITHUKA.
OmnpeneneHne 9acTOTH U ITepro/ia KojaeOaHwi MPYKHHHOTO MasiTHUKA.
HccrenoBanue 3aBUCUMOCTH TMIEPUOJIa KOJICOAHMIA IOBEIICHHOTO K HUTHU IPy3a OT JUTMHBI HUTH.
HccrenoBanne 3aBUCUMOCTH TIepro/ia KoJIeOaHHid IPy>KHHHOTO MasgTHUKA OT MacCHhl Ipy3a.
[TpoBepka He3aBUCHUMOCTH IIEpUOAA KoJeOaHuil rpy3a, MOBEIICHHOTO K HUTH, OT MacChl rpy3a.
OmBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh Neproja KoJeOaHuil NMPY>KUHHOTO MAasTHHKA OT MAcChI Ipy3a M KECTKOCTH
TPy KUHBL
W3mepenune yckopeHHs: CBOOOIHOTO Ta/ICHHSI.
Paznaen 10. DinekTpoMarHuTHOE 1M0Jie M JIEKTPOMATHUTHbIE BOJIHBI.
OJEeKTpOMarHuTHOE Iojie. JJIeKTPOMAarHWTHBIE BONMHBL. CBOHCTBa SNEKTpPOMAarHUTHBIX BonmH. [lkama
3JIEKTPOMArHUTHBIX BOJH. MCTONb30BaHMEe IEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CKOpocTh cBeTa. BoHOBBIE CBOWICTBA CBETA.
Jemoncmpayuu.
CBoifcTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoaHoBbIe cBoOMCTBa CBETA.
Jabopamopnvie pabomovl u onvimel.
WzydeHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIEHOTO Telle(OoHa.
Paznen 11. CBeroBble sIBJICHHS.
JlyueBast monens cBeta. Mcrounuku ceera. [IpsimonuHeiiHoe pacmpocTpaHeHue cBera. 3aTMeHus CoiHIA U
JIynsl. Otpakenue cBeta. Ilnockoe 3epkasno. 3aKOH OTpayKeHUS CBETA.
[Ipenomienne cBera. 3aKoH TNpelOMIICHUS cBera. [loHOe BHyTpeHHee OTpakeHHE cBeTa. lcmonp3oBaHUE
TIOJTHOT'O BHYTPEHHET'0 OTPAKCHUA B ONITHICCKUX CBETOBOJaX.
JIumza. Xonm nyuedr B smu3e. Omnruueckas cucrema ¢oroamnmapaTa, MHKPOCKONA M Telieckoma. Imas Kak
ONTHYeCKas crcTeMa. bIrm30pyKOCTh U TaTbHO30PKOCTb.
Pasnoxenne 6enoro cera B criektp. OmbiTel Hetorona. ClioskeHUe CEKTPANTbHBIX IIBETOB. Jlucmepcus crera.
Hemoncmpayuu.
[psiMonuHEHOE pacTIpOCTpaHCHHE CBETA.
OtpaxkeHue cBeTa.
TMonyuyenne n300pakeHUH B MJIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
[Ipenomienue cBeta.
OnTHYecKuii CBETOBO/I.
Xopx ydeit B coOnparomieii JTuH3e.
Xon nyueil B pacceuBaroLIeil IMH3E.
[omyuenne M300pakeHUH ¢ TOMOIIBIO JINH3.
[MpuHumn neiicTBus GoToanmapara, MUKPOCKOIIA U TEJIECKOIIA.
Mopens rnasa.
Paznoxenne 6e10ro cBeTa B CIIEKTP.
[Momyuenne 6ex0ro cBeTa MNP CIOKCHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomol u onvimol.
HccnenoBanue 3aBUCMMOCTHU yTiia OTPAXKEHHUSI CBETOBOI'O Jiyda OT YIJla aJIeHuUsI.
Wzydenne xapakTepuUCTHK N300pakeHHS MIPEIMETa B IIIIOCKOM 3epKale.
HccrenoBanue 3aBUCUMOCTH yTIIa MPEITOMIICHHUS CBETOBOTO JIydya OT yTIJjla MaJICHUs Ha TPAHUILE «BO3IYX—CTECKIION.
[Toy4enne n300pakeHui ¢ TOMOIIHIO0 COOUPAOIIEH JIMH3HI.
OmnpeneneHne POKYCHOTO PACCTOSIHHS M ONTHYCCKON CHIIBI COOMPAFOIIEH JIH3HI.
OmnBITH IO Pa3TIOKEHUIO OEJI0T0 CBEeTa B CIIEKTP.
OMBITH IO BOCHPHUATHIO IIBETA MPEIMETOB IIPU HX HAOIIOJCHUN Yepe3 IBETOBbIC (DMIBTPEIL.
Paszgen 12. KBanTOBbIE SIBJIEHHS.
OmnswiTel Pesepdopna n mmanerapras monens aroma. Moaens atoma bopa. VcmyckaHue W morjomieHue cBera
aromoM. KBantel. JInHeuaTpie CrieKTpHI.
PagunoakTuBHOCTE. Anb(a-, OeTa- 1 raMma-u3iyueHus. CTpoeHHe aTOMHOTO sapa. HykiioHHas MOAEIh aTOMHOTO
siapa. M3oronsl. PannoaktuBHble npeBpaienus. [lepuon nonypacnana aTOMHBIX sIIEP.
SAnepuble peakuuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO W MACCOBOTO YHCEN. DHEPTHs CBSA3M aTOMHEIX snmep. CBsa3b
Macchl B dHepruu. Peakiinu cuHTe3a u genenus saep. Mcrounuku sneprun CostHIa U 3BE31I.
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SnepHas sHepreTuxa. J[efcTBUS pagrOaKTUBHBIX M3yYE€HHUH Ha )KUBBIC OPraHU3MBI.
Hemoncmpayuu.
CrexTpbl U3y4YeHUs U MOTIOIIECHUS.
CHexTpsl pa3IMIHbIX Ta30B.
Crektp BooOpoAa.
Habmronenune TpexoB B kamepe Bumscona.
Pabota cuéTurka HOHU3UPYIOUIUX U3ITyUCHHH.
Peructpaiyst n3rydeHns: IPUPOAHBIX MUHEPAJIOB U MIPOAYKTOB.
Jabopamopnwvie pabomol u onvimol.
HaOmoeHue CIIOMIHBIX 1 IMHEHYATHIX CIIEKTPOB M3IIyUECHUS.
HccnenoBanue TpeKoB: W3MEPEHHE SHEPTUH YaCTHIBI TI0 TOPMO3HOMY Iy TH (110 (oTorpadusm).
W3mepenne pagunoakTuBHOTO (hoHA.

IHoBTOPHUTENBHO-0000111A101IMIT MOYJIb.

[ToBTOpHTENBHO--0000AIOIINI MOIYJb TpPEAHA3HAYEH JUIS CHCTEMAaTH3alMd U OO0OOIIEHHS IPEAMETHOTO
COJICp)KaHMUS U OIIBITA JEATeNIbHOCTH, TPHOOPETEHHOTO MPU M3YyUSHHUH BCETO Kypca (DU3MKH, a TaKXKe JUIs MOJrOTOBKH K
OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO (pr3uKe A 00yJarouiXcsi, BRIOPABIINX 3TOT YIEOHBIH MPEIMET.

ITpn n3yyeHnn DaHHOTO MOJYJS PEATH3YIOTCSA M CHCTEMAaTH3UPYIOTCSl BUABI AEATEIHHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTcst JOCTHKEHHE MPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaToB 00yueHHs, GhopMHpyeTCs
€CTCCTBCHHOHAaYy4YHasA TPaMOTHOCTb: OCBOCHHUEC HAYYHBIX METOHAOB MCCICAOBAHUA SIBIICHUM npupoJibl U TEXHUKHU,
OBIIAJICHAC YMEHUSIMU OOBSCHATH (DM3MUCCKHE SIBICHMUS, IPUMEHSS TOMydCHHbIC 3HAHMS, PEIIaTh 3a/add, B TOM YHCIIE
Ka4€CTBECHHBIC U OKCIEPUMCHTAJILHBIC.

[MpuHIMIHANEHO AEATEIBHOCTHBIM XapakTep NAaHHOTO pasjiela pealu3yercs 3a cYET TOro, 4To O0ydaroliuecs
BBINTOJHAIOT 3aJaHNUs, B KOTOPBIX MM IPEIUIaracTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUHA DPAacIO3HABAaTh M HAYYHO OOBACHATH (PU3NYECKUE SBICHHS B OKpY’Karomen
IIPUPOJIEC U TIOBCETHEBHON JKHU3HU;

UCTIONIB30BaTh HAYYHBIE METOBI MCCIEIOBAHMUSA (PU3NYECKUX SBICHUI, B TOM YHCIE U NPOBEPKH THIOTE3 U
MIOJTy9EHHSI TEOPETUIECKUX BBHIBOJIOB,;

O61)$ICHHTL Hay4YHBIC OCHOBBI HaI/I6OJ'IeC Ba’XHBIX JIOCTI/DKCHI/Iﬁ COBPEMCHHBIX TeXHOHOFHﬁ, HanpuMmep, MpakTHUICCKOro
HCIOJIb30BaHUA PA3JIMYHBIX NCTOYHUKOB OHEPTrUM Ha OCHOBEC 3aKOHA IMPEBPAIICHUA U COXPAaHCHHUS BCEX U3BCCTHBIX BUJI0B
SHEPTHH.

IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOTPAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30BAHUA

W3zyuyenne ¢u3mkun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHWsI HAIPABICHO HA JIOCTIDKCHHE JIMYHOCTHBIX,
METanpeIMETHBIX U ITPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

B pesynbrate usydeHus (GHU3MKA HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs y OOydYaromerocs OymayT
c(hOpMUPOBAHBI CIIEYIOMINE IMYHOCTHBIE PE3YIIBTAaThl B YaCTH:
1) naTpMOTHYECKOr0 BOCTIMTAHUSA:
— TPOsIBIIEHHE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHICKOM (hH3MYECKOM HAYKH;
— IIEHHOCTHOE OTHOIICHUE K JOCTH)KEHHUSIM POCCHUHUCKHUX YUEHBIX --(pU3NKOB;
2) rpaskIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
— TFOTOBHOCTH K aKTHMBHOMY YYaCTHUIO B O6Cy)KJICHI/II/I O6I_HCCTBGHHO 3HAYUMBIX W 3THYCCKHX np06neM, CBsA3aHHBIX C
MIPAKTUIECKUM IPUMEHEHUEM JOCTIDKECHUH (DU3UKH;
— OCO3HAaHHUEC BAXKXHOCTHU MOPAJIbHO--3TUYCCKUX MMPHUHIIUIIOB B ACATCIBHOCTH y‘IéHOFO;
3) 3cTeTHYECKOT0 BOCIIUTAHUS:
— BOCIPUATHE IOCTCTUYCCKHUX KA4YECCTB (bHSquCKOﬁ HayKH: eé TAapMOHHUYHOT'O MOCTPOCHUA, CTPOroCTU, TOYHOCTH,
JIAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMO3HAHHUS:
— OCO3HaHME [IEHHOCTH (PU3NUECKOIM HAayKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUSI MHUPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHH,
BaXKHEHIIIeH COCTABIAIOMIEN KYIbTYPBI;
— pa3BHUTHE HayYHOH JIFOOO3HATENIFHOCTH, HHTEPECa K UCCIIeI0BATEIbCKOM IeITETFHOCTH;
5) hpopmupoBaHus KyJbTYPBI 310POBbS H 3MOLMOHAIBHOTO 0/1ar0ONOIyYHs:
— OCO3HAaHHE LEHHOCTH 0€30macHOro o0pa3a XKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaKHOCTH MpPaBHI
0€301acHOro MOBEACHHS Ha TPAHCIIOPTE, HAa JOPOrax, C JJIEKTPHUECKHM M TEIIOBBIM OOOpPYIOBAaHHEM B JIOMAIIHHX
YCIIOBHSX;
— c(OpMHUPOBAHHOCTh HaBbIKa pe(IEKCHM, NPH3HAHHE CBOEro IMpaBa Ha OLIMOKY M TaKOro K€ IpaBa y IpPYroro
YeNI0BEKa;



6) TpPyA0BOr0 BOCIIMTAHUS:

— aKTHBHOE Y4acTHE B PELICHUH NMPAKTUUECKHUX 33/1a4 (B paMKax ceMbH, 00pa30oBaTeIbHOM OpraHu3aluny, ropojaa, Kpas)
TEXHOJIOTMUECKOH U COLMAIBLHOMN HANPaBICHHOCTH, TPEOYIOIINX B TOM YUCIIE U PU3NYECKUX 3HAHUIA;

— MHTEpEC K MPAKTUYECKOMY M3Y4EHHIO podeccuii, CBI3aHHBIX C (PU3MKOH;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHUS:

— OpHEHTaIMs Ha IPUMEHEHHE (QU3UIECKUX 3HAHMH IS PEIIeHN 3a/1a4 B 00JIaCTH OKPY KaIOIIEH Cpeabl, INIaHUPOBAHUS
MOCTYTIKOB ¥ OLICHKH UX BO3MOXHBIX HOCJIEICTBUI ATl OKPY KAIOLIEH CPeIbl;

— OCO3HaHHME INI00APHOTO XapaKTepa YKOJIOTUIECKUX MPOOIEM U IMyTeH UX PELICHUS;

8) ajanTanuu K M3MEHSIOIIMMCH YCJOBUSIM COLMAJIbLHOM M IPUPOJAHON CpeAbl:

— MOTPEeOHOCTh BO B3aWMOJAEHCTBUM IPH BBHINOJHEHUH MCCIEIOBaHUH W NPOEKTOB (PU3NYECKOW HAarpaBIeHHOCTH,
OTKPBITOCTB OIBITY U 3HAHHUAM APYTHX;

— IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NesTeIbHOCTD;

— OTpeOHOCTH B ()OPMUPOBAHUH HOBBIX 3HAHHH, B TOM YHUCie (POPMYIUPOBATH UIEH, TOHATHS, TUIIOTE3bI O (PU3UUECKUX
00BEKTaX U SIBJIIEHUAX,

— OCO3HaHHMe Je(GUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

— IUIAaHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUECKHUX 3HAHUH;

— CTpEeMJICHHWE aHAIM3UPOBATh W BBIABIATH B3aMMOCBS3M NPUPOIBI, OOIECTBA M OSKOHOMHKH, B TOM YHCIE C
UCTIONIB30BaHNEM (PU3NYECKUX 3HAHUM;

— OLICHKa CBOMX JCWCTBHH C yYETOM BIIUSIHUS HA OKPYIKAIOIYIO CPENLY, BOSMOXKHBIX INI0OAJIBHBIX MOCIEACTBHM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbpTaTe OCBOCHHUS MPOrpaMMbl IO (U3UKE Ha YPOBHE OCHOBHOI'O OOLIEro o0pa3oBaHUA y 0OydaroIierocs
OynyT chopMHpOBaHEI MeTampeAMeTHbIe Pe3yJbTAThl, BKIIOYAIOIINEC IO3HABAaTEJIbHBIE YHUBEPCAJbHBIC ydcOHBIE
JeHCTBHS, KOMMYHHUKaTHBHBIC YHUBEpCAIbHbIC yIeOHbIEC ACHCTBUS, PEryIITHBHbIC YHUBEPCAIbHbIC YICOHbIC NEHCTBUSL.

Ilo3HaBaTeIbHBIE YHuBEpcCaJibHbIC yqeﬁm,le neHcTBUA

ba3oBble jornyeckue geicTBus:

BEISBIIITh M XapaKTePU30BATh CYIIECTBCHHBIC IPU3HAKA OOBEKTOB (SIBICHUN);

yCTaHaBJINBATb CyIHeCTBCHHBIﬁ MpU3HaAK KHaCCI/ICbI/IKaL{HI/I, OCHOBAaHUA OJIsL O606H1€HI/I$[ 1 CpaBHCHUS,

BBIABJIATE 3AKOHOMEPHOCTU U MPOTHUBOPECUHA B pacCMaTprBacMbIX (baKTaX, JaHHBIX U Ha6J'IIO}IeHI/I$[X, OTHOCAIIUXCA K
(PU3NIECKUM SIBIICHUSIM;

BBIABJIATE TMPUYHUHHO--CJIICACTBECHHBIC CBA3U IMPHU HU3YUYCHUUN (1)I/I3I/I‘ICCKI/IX SIBICHUN U IMpo1EeCcCoB, J€JIaTb BBIBOABI C
HCIOJIB30BAHUEM JECAYKTUBHBIX U MHAYKTHBHBIX yMOSaKJ’IIO‘-IeHI/Iﬁ, BbIJIBUT'aTh THUIIOTE3blI O B3aUMOCBI3AX (1)I/I3I/I‘ICCKI/IX
BEJIMYUH;

CaMOCTOSATENIFHO BBIOMpATh CIOCOO pemeHus y4eOHOH (u3mdeckod 3amadn (CpaBHEHHE HECKOJIBKHX BapHAHTOB
pereHus, BEIOOp Hanboee MOAXOAIIET0 C yUETOM CAMOCTOSITENBHO BBIICTICHHBIX KPUTEPHUEB).

BasoBble ucciiegoBareIbcKue AeiicTBUA:

HCTIOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEIIECKAN HHCTPYMEHT IIO3HAHMS,

MPOBOAUTE IO CAMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBINA (bPI?;I/I‘ICCKHﬁ OKCIICPUMCEHT, HC6OHBHJOC
nccienoBaHue PU3NIECKOTO SIBICHUS;

OIICHUBATh HA PUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAITUIO, TOTYYCHHYIO B XO/I€ HCCIICIOBAHUS WIH IKCIICPUMCHTA,;
CaMOCTOSITENIBHO (OPMYJIHPOBATh OOOOIIEHHS W BBIBOABI 1O pe3ysbTaTaM TPOBEAEHHOTO HAOIOEHUS, OIbITa,
HCCIIeTOBAHMS;

MIPOTHO3UPOBATH BO3MOXHOE JANbHEHIIee pa3BUTHE (PU3NICCKHUX MPOLIECCOB, a TAKXKE BBIIBUTATH TPEATIONIOKEHHS 00 UX
Pa3BUTHH B HOBBIX YCJIOBHUIX U KOHTEKCTaX.

Pa6oTa ¢ undopmanueii:

MIPUMEHSATh Pa3IMIHbIC METOJBI, HHCTPYMEHTBI U 3aIPOCHI IIPU IMOUCKE W 0TOOpEe MH(GOPMAIMY WM JaHHBIX C YIETOM
MIPEJUIOKEHHOHN yUeOHOH QH3ruecKol 3a1a9m;

aHATM3UPOBATH, CHCTEMATH3NPOBATh U HHTEPIIPETUPOBATh HHPOPMALINIO PA3TMYHBIX BUOB U (GOPM IIPEACTABICHNUS;
CaMOCTOSATENIFHO BBIOMPATh ONTHMANBHYIO (hopMy IpeacTaBieHns MH(GOPMAIINN U IUTIOCTPUPOBAThH peIlacMble 3a1aun
HECIJIO)KHBIMU CXEMaMHU, TUarpaMMaMu, UHOHM rpaduKoi U X KOMOUHALIUSMH.

KoMMyHUKAaTHBHBIE YHUBepcaabHbIe yueOHbIe 1elicTBHA:



B XOJ¢ OOCYXICHHS yd4eOHOro MaTepualia, pe3yJbTaToOB JA0OPAaTOPHBIX PabOT M TPOEKTOB 3a/aBaTh BOIPOCH IO
CyImeCTBY O00CY)XJaeMOil TEeMbl U BBICKA3bIBATh WJCH, HAICJIICHHBIC HA pCEIICHUE 3aJa4d W TOJJCpIKaHHE
0J1aro’KeIaTebHOCTH OOIIECHHS;

COMOCTABJISTh CBOWM CYXICHHUS C CYXICHHSIMH JPYTHX YYaCTHHUKOB HMAajora, OOHAPYXHBATh Pa3IMYUC U CXOJCTBO
MO3UIIUI;

BEIPA)KaTh CBOIO TOUKY 3PCHHUS B YCTHBIX M MINCHMEHHBIX TEKCTaX;

Iy OMYHO TPEICTABIATE PE3yTbTATH BEIIIOIHEHHOTO (PU3MYECKOTO OIBITa (SKCIIEPUMEHTA, HCCIICIOBAHM, IPOCKTA);
MMOHUMATh ¥ KCIOJIb30BaTh IPEUMYIICCTBA KOMAHIHONH W WHIWBUAyalbHOW paOOThl MpPU PEIICHHA KOHKPETHOM
(u3MIecKoi mpoodIeMEl;

MIPUHUMATH I COBMECTHON NEeSTCIHHOCTH, OPTaHU30BBIBATH ICHCTBUS MO €€ MOCTIDKEHHIO: PaCIpeNeNaTh PO,
00CYKIaTh TMPOIIECCHI M PE3YIIbTAThl COBMECTHOM pabOThI, 0000IIaTh MHCHHS HECKOJIBKUX JFOJICH;

BBITOJTHATH CBOIO YacTh PaOOThI, TOCTUTas KAYeCTBEHHOT'O PE3yJIbTaTa Mo CBOCMY HAIPABJICHUIO U KOOPIUHHUPYS CBOU
JEHCTBUS C APYTUMH WICHAMH KOMAaH/IbI;

OIICHUBATh KAauyeCTBO CBOEr0 BKJIAJa B OOUIMIA MPOAYKT IO KPUTEPHUSAM, CAMOCTOSATEIHLHO C(HOPMYIHPOBAHHBIM
YYaCTHUKAMU B3aUMOJCHUCTBHSL.

PerynsiTuBHble yHHBepcabHble YueOHbIe AeiicTBUS

Camoopranuzanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalMsIX, TPEOYIOMINX Al pereH s (GU3NUeCKUX 3HAHUH;
OPHEHTHPOBATHCS B PA3IMYHBIX IMOAXONAaX NPHUHATHA PEIICHUH (MHIMBHIyaJIbHOE, NPHHATHE pPEIICHHS B TPYIIIIE,
MIPUHATHE PEUICHUIN TPYIIIO);

CaMOCTOSTENILHO COCTABIIATH aJTOPUTM pPelIeHHs (PU3MYECKON 3a/1aui WM IUIaHa UCCIEAOBAHUS C yUETOM UMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeylaracMble BapHaHTHI PEIICHNUI;

JeTaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJVIEKT:

JlaBaTh a/IeKBaTHYIO OLIGHKY CUTYAIlUH U IpeasaraTh MiaH e€ U3MEHCHHUS;

OOBSICHATH TIPUYHMHBI JIOCTIDKCHHS! (HEJOCTHIXKEHUsI) pe3yJbTaToOB JEATENbHOCTH, IaBaTh OLEHKY NPHOOPETEHHOMY
OTIBITY;

BHOCHUTH KOPPEKTHBBI B JIESTEIBHOCTH (B TOM YHCIIE B XOJ BBIINOJHEHUS (PU3MYECKOTO MCCIIEA0BAHUS WIN TPOEKTa) Ha
OCHOBE HOBBIX O0OCTOSITENILCTB, N3MEHUBIINXCS CUTyallni, yCTAHOBIICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;
OILIEHMBATh COOTBETCTBHUE PE3yIbTaTa LEIH U YCIOBHUSIM;

CTaBUTH ce0s Ha MECTO APYroro 4YejoBeKa B XOJe CIOpa WINM JUCKYCCHH Ha HAay4yHYIO TeMy, MOHHMAaTh MOTHBHI,
HaMEepeHHUs U JIOTHKY JPYyTroro;

NIPU3HaBaTh CBOE IIPaBO HA OIIMOKY NPH perIieHnH (U3NYecKHX 3a7ad WM B YTBEPXKICHHUAX HAa HAy4YHbIE TEMBI U TaKoe
e MPaBo JIPyroro.

HOPEJMETHBIE PE3YJIbTATBI

K koHmy oOydeHus B 7 KJacce TIpeIMETHBIC pe3yidbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0YYAFOIIUXCS YMEHHIH:
HCIIOJIB30BATh IMOHSTHUA: (1)PI3PI‘I€CKI/IC U XUMHWYCCKUC ABJICHUS, Ha6HIO}1€HI/Ie, 3KCHepI/IMeHT, MOACIb, TUIIOTE3a, CAUMHUIIBI
(U3NYeCKUX BEIWYHMH, aTOM, MOJICKYJa, arperaTHbIC COCTOSIHHS BemlecTBa (TBEpIOE, JKUAKOE, Ta3000pas3Hoe),
MEXaHHYECKOe IBWKECHHE (PaBHOMEpPHOE, HEepaBHOMEPHOE, MPSMOJWHENHOE), TPaeKTOPHs, PaBHOACHUCTBYIOIIAs CHIIA,
nedopMmarus (ynpyras, iaacTHdeckas), HeBECOMOCTbh, COOOIIAIONINECS COCYIbI;
pa3nuyath sBIeHUsA (AUGQy3usi, TEIIOBOE JBIKCHHE YaCTHI[ BENIECTBA, PAaBHOMEPHOE IBIKCHHE, HEPaBHOMEPHOE
JBUKEHHE, WHEPLHMS, B3aUMOJECHCTBHE TeJd, paBHOBECHE TBEPABIX TEJ C 3aKpEIUIEHHOW OChbIO BpallleHUs, Mepeaaya
JTaBJICHUSA TBép}lHMI/I TCIaMH, XHIKOCTIMH H Tra3aMu, aTMOC(bepHoe JAaBJICHUC, IUIAaBAaHUC TCII, HpeBpaHleHI/IH
MEXaHUYECKOW PHEPTrUHu) MO ONHCAHHI0 WX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX ITaHHOE
(u3ndeckoe sBICHHUC;
paCHOSHaBaTB HpOfIBJ’IeHI/Ie H3yqume q)I/IBI/I‘-IeCKI/IX SIBJ'[CHI/II\/’I B oxpyma}omeM ane, B TOM YHUCJIC (pmnqecxne SIBJICHUS B
NIpUPOAE: NPUMEPHl JBUKECHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOM M HEXHUBOW IPUPOJE, IEHUCTBUE CHUJIBI TPEHUS B
MIPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JABJICHUS HA XUBOW OPraHM3M, IUIaBaHHUE PhHIO, PHIYAard B TEJIC YEIOBCKA,
MIPH 3TOM TIEPEBOJUTH MPAKTUIECKYIO 3a/1ady B YUEOHYIO, BBIJICISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHU) (HU3UUECKHUX
SIBIICHHIA;
ONHKCHIBATh W3yYCHHBIC CBONCTBAa TeN W (DU3MYCCKHE SIBICHHS, UCIONB3Ys (DU3MYECKHE BEIMYMHBI (Macca, 00BEM,
IJIOTHOCTh BEUIECTBa, BpPEeMsl, MyTb, CKOPOCTb, CPEIHsSI CKOPOCTb, CHJia YHNPYrOCTH, CHJIa TsDKECTH, BEC Tesa, CHUjia



TpeHUs, AaBieHue (TBEPAOTO Telna, KUIAKOCTH, ra3a), BHITAIKHUBAIONIAs CHJla, MEXaHW4ecKas paboTa, MOIIHOCTb, IJIEYO
CHJIBI, MOMEHT CHJIBI, KO3()(HUINEHT MOJIE3HOr0 JICHCTBIS MEXaHHU3MOB, KHHETHYECKasi U MOTCHLMAIbHAS SHEPTHsL), IPU
ONMCAHUM MPABIIBHO TPAKTOBAaTh (DU3UUECKUH CMBICT HCIIONB3YEMbIX BEIMYUH, HX OOO3HAYCHUS W CIUHUIBI
(U3HYECKUX BEIMYHMH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO0 BEJIMYHMHY C JPYTUMH BEIWYHHAMHU,
CTPOUTH IpaUKN U3yUEHHBIX 3aBUCUMOCTEH (PM3MYECKUX BETHYUH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3NUECKUE SBICHUS M IIPOIECCHI, NCTIONb3Ys MpaBUiIa CIOKEHHS CHJI (BAONb OTHOMN
mpsiMoii), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena, MPaBUJIO paBHOBECHS phlyara (0JI0Ka), «30JI0TOE IPABHIION
MEXaHHUKH, 3aKOH COXpPaHEHHsS MEXaHWYECKOW OSHEpPIru, NpU OSTOM JlaBaTh CJOBECHYIO (DOPMYJIMPOBKY 3aKoHa W
3aIICHIBATh €T0 MaTEMAaTHIECKOE BBIPAKCHHE;

OOBSCHATH (U3MUECKHE SIBJICHMS, TIPOIECCHI M CBOMCTBA TeJ, B TOM 4YHCIE W B KOHTEKCTE CHTyallHi
MIPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBISATH NPHYMHHO--CICICTBEHHBIE CBSI3H, CTPOMTH OOBsICHEHHE U3 1—2
JIOTUYECKUX IIAroB ¢ ONOpoil Ha 1-2 H3yYeHHBIX CBOWCTBA (U3MYECKHX SBJICHUH, (U3MYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemate pacdyETHbIC 3aJa9d B 1—2 AEHCTBUS, CIIONB3Ys 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (DPH3HMUECKHE BEINYNHBI: Ha
OCHOBE aHallu3a YCJIOBHs 3a7ayd 3alMChIBaTh KPAaTKOE YCIOBHE, MOJICTAaBIATH (PU3MUYECKHE BEIMYHHBI B (pOpMysbl U
MIPOBOANTH PacdEThl, HAXOAUTH CIPABOYHBIC JAaHHBIE, HEOOXOAMMBIC I PEIICHHS 3a1ad, OLEHUBATh PEATUCTHIHOCTH
TIOTy9EeHHOH (PM3MIECKON BETUUNHEL;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOYKHO PELINTh IPH MOMOIIM (U3MYECKUX METOJO0B, B OINHCAHUM HCCIIECJOBAHMS
BBIIENATE IIPOBEpAEMOE TpPENNoioKeHne (TUMOTe3y), pa3iuyaTh M HMHTEPIPETUPOBATh IOJYYCHHBIM pe3yJnbTar,
HaXOJWTh OIIMOKHN B XO/I€ OIBITA, JIENaTh BHIBOBI 110 €r0 PE3yJIbTaTaM;

MPOBOAUTH OMNBITBI O HAOMIOAEHUI0 (U3UUECKUX SBJICHUH WM (QHU3MYECKUX CBOMCTB Tel: (HOPMYIMPOBATH
MpOBEpsieMbIe NPEATNONI0KEHHs, COOUPaTh YCTaHOBKY M3 IPEIUIOKEHHOTO O00OpYZOBAaHUS, 3allMCHIBATH XOJ OINBITA U
(hopMyITHPOBATH BHIBOIH;

BBINOJHATH MIPSMBIC U3MEPEHHSI PAacCTOSHHS, BPEMEHH, MAcChl Tela, 00bEMa, CHIIBI M TEMIIEPATyphl C UCIIOIb30BAHHEM
QHAJIOTOBBIX U IIM(POBBIX MPUOOPOB, 3aMMCHIBATH TIOKa3aHUsI IPUOOPOB ¢ yYETOM 3aJJaHHON abCONIOTHO ITOTPEHIHOCTH
HU3MEpPEHUH;

MIPOBOANTH HCCIICAOBAHUE 3aBUCUMOCTH OJHOM (M3MYECKOW BENWYMHBI OT JPYrod C HCIIOIB30BAaHHEM IPSIMBIX
H3MepeHull (3aBUCUMOCTH ITyTH PaBHOMEPHO JBMKYILETOCs Tela OT BPEeMEHH JBI)KEHUS TeJa, CUIIBI TPEHHS CKOJIBKECHUS
OT Beca Teja, KayecTBa 00padOTKH MOBEPXHOCTEW TeN W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHHUS
TeJ, CHJIbl YIPYTOCTH OT YIJIMHEHHS MNPY>KHHBI, BBITAJIKUBAIONIEH CHIBI OT 00BbEMAa NOTPYKEHHOW YacTH Tejla M OT
IUIOTHOCTH JKWJIKOCTH, €€ HEe3aBHCHMOCTH OT IJIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO HOTPYXKEHO TeNO, YCIOBHUH
IUTaBaHUS TeJl, yCJIOBUII paBHOBecHs phldara M OJIOKOB), Y4acTBOBAaTh B IIAHWPOBAHHM YYEOHOTO HCCIICTOBaHMS,
coOMpaTh yCTAaHOBKY W BBINOJHATH U3MEPEHUS, CIEys NPeATI0KEHHOMY IUTaHy, (pUKCHPOBATH Pe3yJIbTAaThl OIydYeHHON
3aBUCHMOCTH (PU3MYECKMX BEJIMYHMH B BHJE IPEUIOKCHHBIX TAaOMUI M TpadMKOB, AEIaTh BBIBOJBI IO pPE3yJbTaTaM
HCCIICIOBAHMUS;

MIPOBO/INTh KOCBEHHBIE HM3MEpeHHs (HU3MUYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA JXKMAKOCTH M TBEPAOrO Tejia, Chia
TPEHHs CKOJILKCHHMS, JIaBJICHWE BO3/yXa, BBHITAJIKHMBAIOIAS CHIIA, JEHCTBYIOIIAs HAa MOTPYXEHHOE B JKHIKOCTH TEIIO,
KO3(D(DUIMEHT IOJE3HOTO NEHCTBHS MPOCTHIX MEXaHU3MOB), CIEAYS NPEIUIOKEHHOW WHCTPYKIMHU: NPH BBIIOJIHEHUH
HM3MEepeHuil coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAYCHNE HCKOMOW BEJIMYHHBL,

co0JII0/1aTh MpaBUJIa TEXHUKH 0€301acHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000PYAOBaHUEM;

YKa3bIBaTh MPHUHIUIIBI ISHCTBHS IPHOOPOB U TEXHUUECKUX YCTPOHCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIaronIrecs
cocyabl, bapoMeTp, peIvar, MOABUKHBIN 1 HETIOBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MPUHIMUIBI JEHCTBHUS M3YUYEHHBIX MPUOOPOB W TEXHHMYECKHX YCTPOWCTB C ONOpPOH Ha MX OomucaHus (B
TOM 4YHCIE: NOALIMIHUKU, YCTPOMCTBO BOAONPOBOAA, T'MAPAaBIMUYECKUM Ipecc, MAHOMETpP, BBICOTOMEpP, MOPIIHEBOI
HAacocC, apeoMeTp), UCIOJb3ysl 3HAHUS O CBOWCTBaX (pU3MYECKHX SBICHUN W HE0OXoauMbie (pu3MYecKue 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJUTH NPHMEPHI (HAXOAWTh MH(POPMAIMIO O NpHMepax) MPaKTHYECKOr0 HMCHOJIB30BaHUS (PU3NYECKUMX 3HAHWUH B
MTOBCETHEBHOM *KM3HU TSI 00ecTiedeHnsl 0€301MacHOCTH NpU 0OpameHny ¢ IpuOOpaMu U TEXHUYECKUMHU yCTPOHCTBAMH,
COXpaHEHHS 3/I0OPOBhS U COOIIIOAEHNS HOPM HKOJIOTHYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEH cpee;

OCYIIECTBISITH OTOOP MCTOUYHUKOB MH(popManuu B VIHTEpHETE B COOTBETCTBHHM C 3a/IaHHBIM MOMCKOBBIM 3alpOCOM, Ha
OCHOBE MIMEIOIINXCS 3HAHWK W MyTEM CPaBHEHHUS PA3TUYHBIX MCTOYHUKOB BBLACISTH MH(OPMAIHMIO, KOTOpPAas SBISAETCS
MIPOTHBOPEUNBON MM MOKET OBITH HEJJOCTOBEPHON;

UCIIONIb30BaTh IPH BBITIOJIHEHUH YYEOHBIX 3aJaHUi HAy4YHO--TIOMYJISIPHYIO JIUTEpaTypy (HU3HYECKOro COJCepIKaHMs,
CIpaBOYHBIC MaTepHajbl, pecypchl ceTH MHTepHeT, BiaseTh NpuéMaMiu KOHCHEKTHPOBAHHUSI TEKCTa, IPeoOpa3oBaHuUs
nH(OPMAIIUN U3 OJTHOHM 3HAKOBOU CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIE KpaTKHE INHUCbMEHHBIE M YCTHBIE COOOLICHHs Ha OCHOBE 2—3 HCTOYHHUKOB HWH(OpMaLuu
(U3MYECKOro COolepKAaHMsL, B TOM YHUCIe IyOINYHO JIeNlaTh KpaTKue COOOIIECHHs O pe3yibTaTax MPOEKTOB MM y4eOHBIX



HCCJIEOBAaHMH, MPU 3TOM I'PaMOTHO HCIIOJIL30BaTh W3YyYEHHBIH MOHATHHHBIN anmapar Kypca (QU3HKH, CONPOBOXIATH
BBICTYIUICHHE TTPE3EHTALUCH;
IIPU BBINIOJHEHUN Y4YEOHBIX INPOCKTOB M MCCICAOBAHWI pacIpenelsTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C
TIOCTABJICHHBIMH 3aJa4aMu, CIETUTH 32 BBHINOJHEHUEM IUIaHA JICHCTBHM, aJleKBaTHO OLIGHUBATh COOCTBEHHBIN BKJIAJ B
JIeATENILHOCTD TPYIIIBI, BEICTPaUBaTh KOMMYHHKAaTHBHOE B3aHMOJICHCTBHE, YUUTHIBAas MHEHHUE OKPY KaFOIIHX.

K xoHmy oOydeHums B 8 kJjacce mNpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE [IOJDKHBI OTpakaTb
c(hOpMHUPOBAHHOCTE Y 00YUAFOIIUXCS YMEHHIH:
UCIIONIb30BaTh TMOHSATHS: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JABM)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS
BEIECTBA, KPHUCTAJUIMUECKHE M aMOp(QHBIC Tesla, HACBHIICHHBIM W HEHACBHIIICHHBIH map, BIAXXHOCTh BO3IyXa,
TeMIIepaTypa, BHYTPEHHSS 3HEPIHs, TEIJIOBON JIBUTaTENb, JEMEHTAPHBIN JICKTPUUCCKUN 3apsill, SIMEKTPUUCCKOE IOJIe,
MIPOBOAHUKH W TUAJIEKTPUKH, IOCTOSHHBIN JIEKTPUUECKUH TOK, MAarHUTHOE T10JIE;
pasnuuarh sBiIeHHA (TEIUIOBOE paclIMpeHHe U C)KaThe, TeIulolepeaada, TeIUIOBOe paBHOBECHE, CMadWBaHUE,
KaNWULIPHBIC — SIBJICHWS, HCIApeHHWe, KOHAGHCAIWs, IUIABICHHE, KpHUCTAIM3auus (OTBEpIACBAHHUE), KHUIICHHE,
Teruionepenaya (TemIONpOBOIHOCTh, KOHBEKIIMS, U3JIyYeHHUE), SJCKTPU3aLHs Tell, B3aUMOJICHCTBHE 3apsI0B, JEUCTBHS
JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOACHCTBUE MarHUTOB, JEHCTBHE MAarHUTHOTO IOJISl HA POBOJIHUK C
TOKOM, OJIEKTPOMAarHWTHAs WHAYKOWSA) 110 OIMCAHWI0O MX XapaKTePHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX TaHHOE (PU3MUECKOE SBICHHE;
pacrio3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NYECKUX SIBICHUI B OKPYIKAIOIIEM MUPE, B TOM YHCiIe (U3UIECKUE SBICHUS B
MIPUPOJIe: TTOBEPXHOCTHOE HATSDKEHNE W KalMJUISIPHBIE SIBICHHS B IPHPOZE, KPUCTAUIBI B IIpHpoe, uainyuenrne CoiHua,
3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHME pOCHI, TyMaHa, HHEs, CHEra, JJICKTPUUYCCKUE SBICHHUI B
aTMocgepe, 3JIeKTPUIECTBO )KUBBIX OPraHU3MOB, MArHUTHOE 10JIe 3eMJIH, Npeiid MoocoB, pojb MArHUTHOTO TOJIST JIJIs
KM3HU Ha 3emJie, NOJISIPHOE CHSIHKE, IIPH ATOM MEPEBOINTD MIPAKTHYECKYIO 3aja4y B YUeOHYIO0, BBLACIAThH CyIIECTBEHHbIE
CBO¥icTBA (MIPU3HAKH) PU3UUECKUX SBICHUH;
ONMCHIBATH M3YyYCHHBIC CBOWCTBA TeN M (U3MUYECKUE SIBICHHSA, WCIONB3YsS (HU3MUECKHEC BEIWYMHBI (TEMIEpaTrypa,
BHYTPEHHSISI SHEPrHsi, KOJMYECTBO TEIUIOTHI, yJelibHas TEIJIOEMKOCTh BEIIECTBa, yJeJbHAas TEIUIOTa IUIABJICHUS,
yAenpHas TEIUIoTa IapooOpa3oBaHMs, yJelbHAs TEIUIOTAa CrOpaHMs TOIMBA, KO3((UIMEHT mome3Horo IeHcTBHA
TEIUIOBOW MAIIMHBL, OTHOCHTENbHAs BIAKHOCTh BO3/AyXa, OJIEKTPUUCCKHH 3apsl], CWiIa TOKA, 3JIEKTPUIECKOE
HampsKEHUE, CONPOTUBIIEHUE NTPOBOIHIKA, yIEIbHOE CONPOTHBIICHHE BEIIECTBA, paboTa M MOIIHOCTh 3IEKTPHUECKOTr0
TOKa), TIPH OIHMCAHWU IPABHIbHO TPAKTOBATH (BM3MYECKUN CMBICT HCHOJIB3YEMbIX BEJUYUH, 0003HAUCHHS U €IMHHIIBI
(U3MYECKNX BEIMYHMH, HAXOAUTH (OPMYJIBI, CBS3BIBAIONINE JIAaHHYIO (PU3NYECKYIO0 BEIMYHMHY C JPYTUMH BEIMYHHAMH,
CTpOUTD IpaMKu M3yUEHHBIX 3aBUCUMOCTEH (M3MYECKUX BEJTHUYUH;
XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUYECKUE SIBJICHUSI M MPOLECCHI, MCIOJb3Ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISPHO-
-KMHETHYECKOW TEOPHM CTPOCHHWS BEIIECTBA, INPHHIMII CYNEPIO3WIUH Moied (Ha KayeCTBEHHOM YPOBHE), 3aKOH
cOXpaHeHMs 3apsija, 3akoH Oma Ui yuyacTka Iend, 3akoH Jxoyms—JIeHIa, 3aKOH COXpaHEHWs] SHEPTUH, NPU ITOM
JlaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIUCHIBATH €r0 MaTeMaTHYECKOE BBIPAKECHUE;
0OBSCHITH (PU3NUECKHE TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE CUTYallnil MPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIBIATH NPUUMHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH O0BsSCHEHHE U3 1—2 JIOTMYEeCKUX IIaros ¢ Onopoii Ha 1-2
M3yYEHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pewmars pacuy€THbIe 3aaui B 2—3 AEHCTBUSI, HCIIONB3Ys 3aKOHBI U (DOPMYJIBL, CBS3bIBAIOIINE (DU3HMUECKHE BEINYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 33Ja4M 3alHChIBATh KPAaTKOE YCIIOBUE, BBISBISATH HEJOCTATOK JAHHBIX JUIS PEIICHHUS 3a/1auH,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMbIE sl €€ pEelICHHs, HPOBOIUTH PAac4ETHl M CPAaBHUBATH IOJyYCHHOE
3HaueHHe PU3NIECKON BETMYMHBI C U3BECTHBIMH JaHHBIMHU;
pacrio3HaBaTh MpOOJIEMBI, KOTOpbIE MOXKHO pEMINTh NPH NOMOMIM (PU3NYECKHX METO/OB, HCIONB3Ys OIMCAaHHE
WCCIIEIOBAHMS, BBLICIATH IIPOBEPSAEMOE  IPEIIOJOKEHHE, OLEHWBATh MPAaBWIBHOCTb TMOpSJKa IPOBEICHHUS
HCCIIeIOBAHMS, IENIaTh BHIBO/IbI;
MIPOBO/NTH ONBITHI 1O HAOJIOAEHHUIO (PU3NYECKUX SIBICHUH MM (U3MYECKUX CBOMCTB Tell (KamWULIPHBIE SBICHHS,
3aBUCHMOCTD JIaBJICHHS BO3/yXa OT ero o0bEMa, TEMIEepaTypbl, CKOPOCTH IpOIecca OCTHIBAHMS W HarpeBaHusl NpU
M3IYYeHNH OT I[BeTa H3JIydarouieil (Moryiomaromeil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOIBI OT TEMIIEpaTypHI
KHUJIKOCTH U TIJIOMIATH €€ TIOBEPXHOCTH, HIIEKTPU3AIUS T U B3aUMOJEHCTBHE SIEKTPHUECKUX 3apsIOB, B3aUMO/IeiicTBHE
TIOCTOSTHHBIX MarHUTOB, BU3YyalW3allMsl MAarHUTHBIX I10JIEH IOCTOSIHHBIX MAarHWTOB, JICHCTBHS MarHUTHOTO IOJSL Ha
MIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTAa, CBOWCTBA 3JIEKTPOABHTATENSI MTOCTOSTHHOTO TOKa): (HOpMyIHpOBATH
MIPOBEpSEMBIE TPEAIIONOKEHHS, COOMPaTh yCTAaHOBKY M3 IPEIUIOKEHHOTO O0OPYIOBaHHS, ONMCHIBATH XOJ OMBITA U
(OpMyIIMPOBATH BHIBOIBI;
BBINOJHATH TPSMBIE M3MEPEHHsI TeMIIepaTypbl, OTHOCHUTEIBHOW BJIXKHOCTH BO3JyXa, CHJIbI TOKA, HANPSDKEHHS C
UCTIONIb30BAaHMEM aHAJOTOBBIX NMPHOOPOB M NATYMKOB (U3MUECKUX BEIWYHMH, CPaBHUBATh PE3yNIbTAaTHl W3MEPCHUH C
yu€TOM 331aHHOM abCOFOTHOH ITOIPEIHOCTH;
MIPOBO/IUTH HCCJICJI0OBAHUE 3aBHCUMOCTH OJHOM (M3MYECKOW BEIWYMHBI OT JPYrod C HCIOJIb30BAaHHEM IPSIMBIX
nU3MEpeHnH (3aBUCHMOCTh CONMPOTHUBIICHUS NIPOBOAHMKA OT €ro JJIMHBI, IUIOLIAJH ITOTEPEYHOTO CEUYEHHS M YACIbHOTO



COMPOTHUBJICHUS BELIECTBA IPOBOJHMKA, CHJBI TOKA, HIYLIET0 4epe3 IPOBOJHMK, OT HANpPsDKEHUS HAa IPOBOJHUKE,
HCCIICIOBAHUE TIOCJIEAOBATENIbHOTO M MapajIebHOIO COEIMHEHUN IPOBOJHUKOB): IJIAHMPOBAaTh MHCCIIEAOBAaHUE,
coOHMpaTh yCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIEys NPEAT0KEHHOMY IUTaHy, (PUKCHPOBATh PE3yIbTAThl OIyUCHHON
3aBUCHMOCTH B BHJE TaONuUI U rpaMKOB, JeNaTh BBIBOBI 110 PE3YJIbTaTaM UCCIIEI0BaHNUS;
MIPOBOAUTH KOCBEHHBIC H3MEpeHUs] (U3MYECKHX BENMYMH (yIelbHash TEIIOEMKOCTh BEIIECTBA, COIPOTHUBIICHUE
MIPOBOHUKA, PabOTa W MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHMPOBATh M3MEPEHHMS, COOMpPATh SKCIEPHMEHTAIBHYIO
YCTaHOBKY, CIEIys PEIJIOKEHHON HHCTPYKINH, U BBIYUCISTH 3HAUCHNE BEIINIHHBI;
co0JII0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1abopaTopHBIM 000PYAOBaHUEM;
XapaKTepH30BaTh MPUHIUIBI JEHCTBHUS M3YYECHHBIX MPUOOPOB M TEXHHUYECKHX yCTPOWCTB C OTMOPOH HA WX ONMUCAHUS (B
TOM YHCJIE: CHCTEMa OTOIUICHHSI JOMOB, TUTPOMETP, ITapoBast TypOHHA, aMIIEPMETP, BOIBTMETP, CIETUUK SIEKTPHICCKON
SHEPrHH, DJIEKTPOOCBETHTEIbHBIE IPUOOPHI, HArpeBaTeNIbHBIC  JJIEKTPONPHOOPHI  (MPUMEpPHI), JIIEKTPHYECKHE
MIPE0XPaHUTEIH, SJIEKTPOMArHUT, SJIEKTPOIBUraTeNlb MOCTOSIHHOTO TOKA), UCTIOJIb3Ysl 3HAaHHS O CBOMCTBAX (pU3NYECKUX
SIBIICHUI ¥ He0OXOAUMBIC (PU3NIECKUE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOIMCTBA M M3MEPUTEIbHBIE NPUOOPHI MO CXeMaM M CXEMaTHYHBIM PUCYHKaM
(’KHJIKOCTHBIH TEPMOMETD, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUIaTellb BHYyTPESHHETO CrOPaHUs, JJIEKTPOCKOII, PEOCTaT),
COCTABIISITh CXEMBI IEKTPHUUECKHUX LENEH C MMOCIE0BaTEIbHBIM U MapauIeIbHBIM COCIMHCHNEM 3JIEMEHTOB, pa3jindas
yCIIOBHBIE 0003HAYEHHS 3JIEMEHTOB IEKTPUUCCKHUX LIETICH;
MPUBOJMUTH TMPHMEPHl (HAXOAUTh MH(POPMAIMIO O NpHMepax) MPAaKTUYECKOr0 HCIHOJIB30BaHUS (PU3MYECKUX 3HAHUH B
TIOBCETHEBHOW JKM3HHU [UIsl oOectiedeHns 0€30MacHOCTH TP OOpamieH!u: ¢ IPHOOpaMu M TEXHUYECKUMHU yCTPOMCTBaMH,
COXPaHEHHS 370POBbS M COOIIOACHI HOPM 3KOJIOTHYECKOTO MOBEACHHS B OKPY’KaloOIIEeH cpese;
OCYIIECTBISITh MOUCK MH(pOpMaLK (HU3HYECKOTO cojJepkaHus B MIHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUHA U ITyTEM
CPaBHEHUS JIOTIOJHUTEIbHBIX MCTOYHUKOB BBINENISATH MH(POPMAIMIO, KOTOpas SBISAETCS NMPOTHBOPEYMBOM MIM MOXKET
OBITH HEOCTOBEPHOM;
UCTIONB30BAaTh TPH BBIIIOJIHEHNH YYEOHBIX 3aaHUH HAYYHO--TIOMYJSIPHYIO JUTEPaTypy (GHU3HUECKOTO COICpIKaHHS,
CIpaBOYHBIE MaTepHajbl, pecypchl ceT MHTepHeT, BianeTh NpuéMaMi KOHCIEKTHPOBAHHUSI TEKCTa, MPeoOpa3oBaHuUs
nH(popManny U3 OJHOH 3HAKOBOW CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE INHCHMEHHBIE M KpaTKHE YCTHBIE COOOMICHWs, 0000mas HWHPOpPMAnWi0 M3 HECKOJIbKUX
HUCTOYHHMKOB (DU3UYECKOTO COJep)KaHHs, B TOM 4YHCJIE IyOJIMYHO NPEACTABIATh pe3yjbTaThl HPOEKTHOH WK
HCCIIeI0BATEIbCKOM S TEIbHOCTH, TIPH ATOM I'PAMOTHO MCIIOJIb30BaTh U3Y4EHHBIH MOHITUIHBIN arnapar Kypca GHU3HKH,
COIIPOBOXK/ATh BBICTYIUICHHE TIPE3CHTAIUEH;
IIPU BBITIOJIHEHHH Y4eOHBIX MPOEKTOB U MCCIEeN0BaHUN (DU3NUECKHX MPOLECCOB paclpeessiTh 005S3aHHOCTH B IpyIIe B
COOTBETCTBUH C IIOCTAaBJICHHBIMM 3aJadaMM, CJIEAWTh 3a BBINOJHEHHMEM IIaHAa JACHCTBHA M KOPPEKTHPOBAThH €ro,
a/IeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJIAJ B AEATEIHHOCTb TPYIIIBI, BEICTPAaHBAaTh KOMMYHHKATHBHOE B3aHMOJICHCTBHE,
TIPOSIBIISISI TOTOBHOCTH pa3peiaTh KOH(QINKTHI.

K xonry oOyueHums B 9 kJacce IpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpPakaTh
c(hOpMUPOBAHHOCTB Y 00YHYAIOIINXCSl yMEHHH:
UCTIONIB30BATh IOHATHS: CHCTEMa OTCYETa, MaTepHalbHass TOYKa, TPACKTOPHs, OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBIDKEHUS, nedopmanus (ymnpyras, IIACTHUECKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTb H
neperpy3Ku, HEHTP TSKECTH, aOCONIOTHO TBEPIOE TEJO, LIEHTP TSHKECTH TBEPIOIrO Teja, paBHOBECHE, MEXaHHUYECKHE
KoJieOaHMs ¥ BOJIHBIL, 3BYK, HH(PA3BYK H YIBTPA3BYK, JJICKTPOMarHUTHbHIE BOJIHBI, IIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh M JAIFHO30PKOCTH, CIIEKTPHI MCIYCKAaHUS M TOTJIOMICHNUS, ainbda-, 6eTa- U TaMMa-U3Iy4deHns, H30TOIIbI,
AfepHast SHEPreTHKa;
pasinuarhb sBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE INPSIMOJIMHEHHOE JIBH)KEHHE, PAaBHOYCKOPEHHOE IPSMOJIHMHEHHOE
JIBIDKCHUE, CBOOOJIHOE MaJeHHE Tell, PaBHOMEPHOE IBIDKEHHE I10 OKPY>KHOCTH, B3aMMOJEHCTBHE TeJ, PEaKTHBHOE
JBIDKEHHE, KojieOaTelbHOe IBIDKEHHE (3aTyXarolle M BHIHY)KICHHBIE KOJIeOaHWs), PE30HAHC, BOJNHOBOE IBIDKEHHE,
OTpaX€HHE 3BYKa, NPAMOIUMHEHHOE pACIpOCTPAaHEHUE, OTPAKEHUE M MPEJOMIICHHE CBETa, IIONHOE BHyTpEHHEe
OTpaXXCHHE CBETa, pa3JIOKeHHWe Oelloro cBeTa B CHEKTP M CIIOKEHHE CHEKTPaJbHBIX IIBETOB, JHUCIIEPCHS CBETa,
€CTEeCTBEHHAsI PaJHOAaKTUBHOCTh, BOSHHKHOBEHHE JIMHEHUYATOrO CHEKTpa H3IyYEHUs) IO OMHCAHUIO MX XapaKTePHBIX
CBOMCTB ¥ HAa OCHOBE OITBITOB, IEMOHCTPHPYIONINX JaHHOE (PH3NUECKOE SBICHHUE;
pacIio3HaBaTh IIPOSIBJICHNE U3YUYEHHBIX (DU3NUECKUX SIBICHUH B OKPY’KarolleM MUpE (B TOM 4Hciie (GU3MYECKUE SBICHUS
B MIPHUPOJE: MPHUINBHI M OTIUBEI, ABIKECHHE IUTaHeT COJIHEYHOW CHCTEMBI, PEaKTUBHOE JBIKCHHE JKUBBIX OPTaHH3MOB,
BOCTIPHSITHE 3BYKOB )KMBOTHBIMH, 3€MJICTPSICCHNE, CEHCMUYECKHE BOJIHBI, I[yHAMH, X0, [[BETA TEJ, ONTUYECKNE SIBICHUS
B IpUpOJE, OMOJIOTHYECKOe ACHCTBUE BHUANMMOTrO, yIbTPa(roiIeTOBOr0 M PEHTICHOBCKOTO H3JIyYCHHUH, €CTECTBEHHBIN
panvoaKTHBHBI (OH, KOCMHYECKHE JIy4M, paJAMOaKTUBHOEC M3JIy4YE€HHE IPUPOJIHBIX MHUHEPAJOB, JCHCTBHE
PaJMOAKTUBHBIX M3ITy4YCHHH Ha OpPraHU3M 4EIOBEKa), INPHU 3TOM IEPEBOAUTH IMPAKTUYECKYIO 3a/1ady B ydueOHYIo,
BBIJIEIIATH CYIIECTBEHHBIE CBOMCTBA (IPH3HAKN) (PU3NUECKHX SIBIICHHIA;



ONMCHIBATH M3YyYCHHBIE CBOWCTBA TeN M (U3MUYECKHUE SIBICHUS, MCHOJIB3YS (U3MUECKHE BEIMYHMHBI (CpeaHssi W
MT'HOBEHHAsl CKOPOCTb TeJa IIPH HEPaBHOMEPHOM JIBW)KEHHH, YCKOPEHHUE, IIEPEMELICHHUE, ITyTh, YIIIOBasi CKOPOCTh, CHIIA
TPEHHs, CHJIa yNPYTOCTH, CHJIa TSHKECTH, YCKOpEHHE CBOOOJHOTO MAJCHUs, BEC TENa, UMITYJIbC TENa, UMITYJIbC CHIIBI,
MexaHW4eckass paboTa M MOIIHOCTh, NOTCHIMAJbHAs OJHEPrHs Teja, MOJHATOrO HaJ IOBEPXHOCTBHIO 3EMIIH,
MOTEHLMAJIbHAS SHEPTHS CXKATOW MPY>KUHBI, KHHETHYECKasi DHEPTHsl, TIOJIHASI MEXaHUUeCKast SHEPT s, IEPHOJ] U 4acToTa
KosieOaHMH, JUIMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNlb MPEJOMIICHHUS CPEIbl), MPU
OTIMCAHUY IPABUIBHO TPAKTOBAaTh (PU3WIECKUI CMBICIT HCIIOIb3YEMbIX BEIHIHH, 0003HAUCHNS W CIUHUIBI (PU3NICCKUX
BEJIMYMH, HAXOIUTh (OPMYJIBI, CBSI3BIBAIOLIME JaHHYI (DU3MUYECKYIO BEIUYUHY C JPYTUMH BEJIWYWHAMH, CTPOHTH
rpa(uKy U3y4EeHHBIX 3aBUCUMOCTEH (DM3MUECKUX BEITUIUH;

XapaKTepu30BaTh CBOMCTBA Tel, (DU3MUYECKHE SBICHUS M MPOLECCHI, HCIONB3YysS 3aKOH COXPAHEHHS JHEPIWH, 3aKOH
BCEMHPHOT'O TATOTEHMUS, IPHHIMIT CYNEPIIO3UIIMU CHJI, PUHIMI OTHOCHUTEIbHOCTH [ amunes, 3akoHsl HpioTOHa, 3aKOH
COXPaHEHHsI UMITYJIbCa, 3aKOHBI OTPAYKCHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3aps0BOIO U MacCCOBOTO YHCEN
IpU SAEPHBIX PEaKnMAX, MPU 3TOM JaBaTh CJIOBECHYIO (DOPMYJNMPOBKY 3aKOHA M 3alHCHIBATh €0 MaTeMaTHYECKOe
BBIPa)KCHUE;

00BSCHSTH (PU3NUECKHE TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYallUil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakxTepa: BBISABIATH IPUINHHO--CJICICTBEHHbIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTMYECKHX IIaros ¢ OMOpoi Ha 2—
3 U3y4YEHHBIX CBOMCTBA (PU3NUECKHUX ABICHUH, (U3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemats pacu€THble 3aqay (OmMMparoliuecs Ha cUcTeMy W3 2-3 ypaBHEHWil), UCIIONb3ys 3aKOHBI M (QOPMYJIbI,
CBSI3BIBAIOIIME (PM3MYECKUE BEJMYMHBL: HA OCHOBE aHaJM3a YCJIOBHUS 33/1a4d 3aIllUCHIBATH KPATKOE YCJOBHE, BBISBIATH
HEJIOCTAIONINE WJIM H30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI W ()OPMYJIBI, HEOOXOANMBIE AT PELICHUs, IPOBOJUTH
pacyéThl ¥ OLIEHUBATh PEATMCTUYHOCTD NOIYUYSHHOTO 3HaYCHUS (PU3NUECKON BEITMUHMHBI;

pacrio3HaBaTh MpoOJEeMBbl, KOTOPbIE MOXXHO pELIUTh NHPU NOMOMIM (PU3NYECKHX METO/AOB, HCIOJB3Ysl OIUCAHHE
UCCIICOBAHMA, BBIACIATH IIPOBEPSAEMOE  TPEINOJIOKEHHE, OLCHWBAaTh IPAaBWIBHOCTE MOPSAKA IPOBEICHUS
HCCIIEJOBAHMS, eTIaTh BHIBOBI, MHTECPIPETHPOBATh PE3YIbTaThl HAOMIOICHUH U OIIBITOB;

MIPOBOJUTH ONBITHI M0 HAOMIONEHUIO (U3UUECKHUX SBICHUH WM (DU3MUYECKHX CBOMCTB Tell (M3y4€HHE BTOPOTO 3aKOHA
HrroToHa, 3aK0Ha COXpaHEHUS! 3HEPIUH, 3aBUCHMOCTH IEPHOJa KOIeOaHUH MpPYKUHHOTO MasTHHKAa OT Macchl Ipys3a u
KECTKOCTH TIPYKUHBI ¥ HE3aBUCHMOCTH OT aMIUIMTYIBl MaJbIX KOIEOaHHH, MPSAMOIMHEHHOE PAacIpOCTpaHEHHE CBETA,
pasno)xeHue Oelloro cBeTa B CIEKTpP, M3y4YeHHE CBOWCTB M300pakeHUsS B IUIOCKOM 3epKale M CBOWCTB M300pakeHUS
npeaMeTa B coOuparomeil juH3e, HaONIOJCHUE CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB HM3JIYyUYSHHS): CaMOCTOSTEIILHO
coOMparh YCTaHOBKY W3 H30BITOYHOrO Habopa o00OpyIOBaHHWS, ONKCHIBATH XOJI OINBITA M €ro pe3yJbTaThl,
(hOopMyIHPOBATEH BHIBOJIBI,

MIPOBOJIUTH MPHU HEOOXOJMMOCTH CEPHI0 NPSMBIX H3MEpPEHHUil, ONpeiesss CpeiHee 3HAYCHUE H3MEpseMON BEINYMHbBI
(okycHOE paccTostHEE COOMpAFOIIEH JTHH3HI), 000CHOBBIBATh BEIOOP CIIOCO0a M3MEpeHUs (M3MEPUTEIFHOT0 IPHO0pa);
MIPOBO/INTH HCCIIEIOBAaHUE 3aBUCHMOCTEH (PM3MYECKUX BEJIMYMH C HCIIOJIH30BAHHEM TIPSIMBIX M3MEPEHHH (3aBHCHMOCTh
MYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBIDKCHUH 0€3 HauyalIbHOM CKOPOCTH, NEpUoAa KoJeOaHuil MaTeMaTHueCKOro
MasTHUKAa OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaKEHHs CBeTa OT yIJla HaJeHus W yIja IpeJOMJICHHsS OT yIJa
TIaJICHNs): TUIAHUPOBATh MCCIIE0BaHNE, CaMOCTOSTENIbHO COOMPATh YCTaHOBKY, (PUKCHPOBATh PE3yJIbTAThl IOJyYEHHON
3aBUCHMOCTH (PM3MUYECKUX BEJIMYUH B BUJIE TaOJIHI[ M TPA(UKOB, JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;
MIPOBO/INTh KOCBEHHbIE N3MEPEHUsI (PU3NUECKUX BEINYUH (CPEIHsIsi CKOPOCTh M YCKOPEHHUE Tela MPH PaBHOYCKOPEHHOM
JBIKCHUH, YCKOPEHHE CBOOOJIHOTO MaJeHNUs, )KECTKOCTD MPYKUHBI, KOI(GOHUIUESHT TPEHHUS CKOJIBXEHHS, MEXaHHYeCKas
paboTa W MOIIHOCTb, YaCTOTAa M HEPHOJ KOJIeOaHHH MaTeMaTHYECKOTO0 M MPYXHMHHOTO MAasTHUKOB, ONTHYECKas CHJa
coOuparolieil JIMH3bI, paluoaKTHBHBIN (OH): MIIAHUPOBATH U3MEPEHUs], COOMPATh IKCIEPUMEHTAJbHYIO YCTAHOBKY H
BBINOJHATh HM3MEPEHHs, Clelys HpPeAI0KEHHOH WHCTPYKIMHM, BBIYUCISITH 3HAUCHHWE BEIMYMHBI W aHAIN3UPOBATH
TIOJTy4EHHBIE Pe3yJIbTaThl ¢ YYETOM 3aJaHHOH MMOTPEITHOCTH U3MEPEHHH;

coOroIaTh MpaBHiIa TEXHUKH 0€30TacHOCTH NpH padoTe ¢ 1abopaTOpHEIM 000pyIOBAHUEM;

pas3yMyaTh OCHOBHBIE NPHU3HAKH HM3YyYCHHBIX (DU3NUECKHX MOJENICH: MaTrepuasibHas TOYKa, abCONIOTHO TBEPIOE Telo,
TOYEYHBIH UCTOYHHK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHast MOJIEIb aTOMa, HyKJIOHHAsl MOJIENb aTOMHOTO SIIpa;
XapaKTepu30BaTh MPUHIHUIIBI JEHCTBUS M3YUYECHHBIX MPUOOPOB M TEXHHYECKHX YCTPOWCTB C OMOPOW Ha MX OmucaHus (B
TOM HYHCIIE: CIIUIOMETP, AATUUKH MOJ0KEHHS, PACCTOSHHUS U YCKOPEHHS, paKeTa, 9X0JIOT, OYKH, EPHCKOII, (hoToarmapar,
ONITHYECKHE CBETOBOJBI, CHEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), MCHONB3ysl 3HAHUS O CBOWCTBaX (PU3MYECKUX
ABJICHUN ¥ HEO0OXOANMBIE (PH3NUECKNE 3aKOHOMEPHOCTH;

HCIIOJNIb30BaTh CXEMbl U CXEMAaTHUYHBIC PUCYHKH HM3YYEHHBIX TEXHHYECKUX YCTPOWCTB, M3MEPHUTENbHBIX MPHOOPOB U
TEXHOJIOTUYECKUX IIPOLECCOB NPH PEIICHUH Y4eOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBbl IS IOCTPOCHUS
n300paXeHUH B IUIOCKOM 3€pKajie ¥ COOMparoiel JIMH3E;

MPUBOJNUTH MPHMEPHI (HAXOAWTh MHPOPMAIMIO O NMPHMEpax) MPAKTHUECKOTO HCIHONB30BAHUS (PU3WUIECKUX 3HAHMH B
MIOBCETHEBHOM JKM3HHU JUIsl o0ecriedeHust 0€301acHOCTH TIpH 00palieHuH ¢ TpHOOpaMu U TEXHUYECKUMHU yCTPOHCTBAaMH,
COXPaHEHUs 370POBbs M COOJIIOAECHHS HOPM 3KOJIOTHYECKOT0 MOBE/ICHHS B OKPY KaloIeH cpesie;



OCYIIECTBIISITh TIOUCK HHPOPMAIMU (HU3HYECKOro conepkaHus B MIHTepHETe, caMOCTOATENILHO (POPMYJIUPYST TOUCKOBBIN
3anpoc, HaXOAWTH IyTH ONPEAENEHHs JOCTOBEPHOCTH IOJy4YeHHOH MH(OPMALMHM Ha OCHOBE MMEIONIMXCS 3HAaHUHA U
JOTIOJIHUTENbHBIX HCTOYHNKOB;

UCIIONIb30BaTh TPH BBITIOJIHEHUU YYEOHBIX 3aJaHUi HAy4YHO--TIOMYJISIPHYIO JIUTEPaTypy (HU3HYECKOro COJEepIKaHMs,
CIpaBOYHBIC MaTepHajbl, pecypchl ceTn MHTepHeT, BianeTh NpuéMaMiu KOHCHEKTHPOBAHHUSI TEKCTa, MPeoOpa3oBaHuUs
WHPOPMALIUHU U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHMS Ha OCHOBE HMH(OPMAIMM W3 HECKOJIBKHX HCTOYHHKOB
(U3MYECKOro CoAepKaHus, MyOJIMYHO IPEACTABIATh PE3yJbTaThl MPOSKTHONW MJIM MCCIIEAOBATENILCKON JIESTENbHOCTH,
IIPU 3TOM TPaMOTHO HCIOJIb30BATh W3YUYCHHBIN MOHSATHHHBIA anmapaT M3y4aeMoro pasaena (pu3MKu U CONpOBOXKIAThH

BEICTYIICHHE TIPe3eHTaNNeH ¢ y9€TOM 0COOCHHOCTEH ay INTOPHH CBEPCTHHKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne = HaummeHoBaHme
(ungposbie)
n/ | pasjgesioB M TEM Bcer  KoHTpoJbH IpakTnyeck
oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 ble padoThI ue padoTbl
pecypcsbl
Pa3zpnen 1. dusuka u e€ poJib B IO3HAHNH OKPY:KAKOLIEro MUpa
bu6mmoreka [IOK

®dusuka - HayKa o

11 2 https://m.edso00.ru/7f4161
pupoie
94
bu6mmoreka [IOK
dusnueckue
1.2 2 1 https://m.edso00.ru/7f4161
BEJIMYMHBI
94
bu6mmoreka [JOK
EcrecTBeHHOHAay4YH
1.3 . 2 1 https://m.edsoo.ru/7f4161
BIIl METOJ] TO3HAHUS 94
Hroro no pazneny 6

Paznen 2. [lepBonayanbHb

1€ CBCICHUS 0 CTPOCHHUM BeUIECTBA

bu6mmoreka [JOK
2.1 CrpoeHue BemiecTBa 1 https://m.edsoo.ru/7f4161
94
JIBrokenue u bubnnoreka [JOK
2.2 B3aNMOJICHCTBHE 2 1 https://m.edso00.ru/7f4161
YaCTHII BEIIECTBA 94
ArperaTHble bubnuorexa [IOK
2.3 COCTOSIHHSI 2 https://m.edso00.ru/7f4161
BEIIECTBA 94
Hroro no pazneny 5
Pa3nen 3. J/IBu:xeHue u B3auMo/ielicTBUE TeJl
bubmuorexa [JOK
MexaHudeckoe
3.1 3 https://m.edso0o.ru/7f4161
JIBHKCHHE
94
3.9 WNuepuus, macca, 4 1 bu6mmoreka [IOK
' IUIOTHOCTD https://m.edso0.ru/7f4161
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94

bubmuoreka [JOK

3.3 Cuna. Buasl cun 14 1 2 https://m.edso00.ru/7f4161
94
Hroro no pazaeny 21
Pa3znea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
[laBiienue.
[lepenaua naBnenus bubnnoreka [HOK
4.1 TBEPIBIMU TEIIAMH, 3 https://m.edsoo.ru/7f4161
KUIKOCTSIMU U 94
rasamu
Jlasenne bu6mmoreka [IOK
4.2 5 https://m.edso0o.ru/7f4161
KUJIKOCTH 94
bubmuorexa [JOK
A
4.3 ruoceprioe 6 https://m.edso0.ru/7f4161
JaBJICHUC 94
JeicTBue
JKHUJIKOCTH M Ta3a Ha bubmorexa HOK
4.4 . 7 1 3 https://m.edso00.ru/7f4161
MOTPY>KEHHOE B HUX 94
TEJI0 T
Uroro no pazaeny 21
Pa3pnen 5. Pa6ora m MOIIHOCTB. JHeprust
bu6mmorexa [IOK
5.1 PaboTa 1 MOIIHOCTH 3 1 https://m.edso00.ru/7f4161
94
MpocThic bu6mmoreka [IOK
5.2 P 5 1 https://m.edso00.ru/7f4161
MEXaHU3MBI
94
bu6mmoreka [JOK
Mexaandeckas
5.3 4 1 1 https://m.edso00.ru/7f4161
SHEpTrus
94
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 3 12
I[TPOI'PAMME
8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uudgposbIe)
n/ pa3eyioB M TEM Bcer  Konrtpoabnbl  IIpakTuuyecku
o0pa3oBaTtejibHbIE
n NMPOrpamMmMsbl 0 e padoThbI e padoThbI

pecypcbl
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Pasgen 1. Tem1oBbIe ABJICHUSA

Crtpoenue u bubnmoreka [JOK
11 CBOICTBa 7 https://m.edsoo.ru/7f4181
BEIIECTBA ce
TellIoBbIe bu6nmoreka [IOK
1.2 21 1 5) https://m.edsoo.ru/7f4181
MIPOILIECCHI
ce
Uroro mo pazneny 28
Pa3zgea 2. JiiekTpryeckre U MArHUTHbIE SIBJICHUS
DNEeKTpUYECKUe
3apsiibl. bubnmnoreka HOK
2.1 3apsKeHHbIE Tesa 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aUMOJICHCTBHUE
IlocTosHHEIH bu6nunorexa LIOK
2.2 ANEKTPUYECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MArHITHELE bubnunoreka LIOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHUS
ce
DJIeKTpOMarHuTHa bubmorexa LIOK
2.4 P 4 https://m.edso0.ru/7f4181
Sl MHY KIS
ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 14.5
YACOB IIO
ITPOI'PAMME
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
(uudposrbie)
n/ | pa3gesioB U TeM Becer  Koutpoabusl  IIpakTuyeckn
o0pa3oBaTe/bHbIE
1 MpOrpamMmsbl 0 e padoThbI e padoThbl
pecypcsl
Paznen 1. Mexanuveckue siBJieHUsI
MexaHndeckoe
N—— bubnmoreka [JOK
1.1 A 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €T0 26
OTMCaHUs =
BzaumoaeiicTrue bubmorexa HOK
1.2 . A 20 1 3 https://m.edsoo.ru/7f41a4
Tel

a6
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bubmuoreka [JOK

3
1.3 AKOHE! 10 3 https://m.edsoo.ru/7f41a4
COXpaHCHHSI
a6
Hroro mo pazaeny 40

Pa3zgen 2. Mexannueckune KoJe0aHUA M BOJHBI

MexaHnuyeckue
2.1 7 3
KoJIeOaHus

29 Mexannueckue 8 1 3

BOJIHBI. 3BYK

Uroro no pazueny 15

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
a6

Pa3nen 3. DjieKTpOMAarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

DIeKTpOMarHuTH
oe moJje u bubnuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTHBI -
€ BOJIHBI a0
Hroro no paszneny 6

Pa3nea 4. CBeToBbIe IBJICHHS

3aKOHEI bu6mmoreka [JOK

4.1 pacrpocTpaHeHHs 6 2 https://m.edsoo.ru/7f41a4
CBETa ab
JIMH3EI 1 bu6mmoreka [JOK

4.2 OIITHYECKUE 6 3 https://m.edsoo.ru/7f41a4
npuOopbI a6
Paznoxenue bu6mmoreka [IOK

4.3 0eoro cera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6

Hroro no pazneny 15

Pa3gen 5. KBaHTOBLIE AIBJICHUS
Hcenyckanue u

51 OTJIOIIEHHE 4 1
CBETa aTOMOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4
ab

Crpoenue

bu6mmorexa [IOK

5.2 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO siipa
a6
bu6mmorexa [IOK
5.3 SAnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4
ab
Hroro no pazneny 17

Pa3znea 6. [loBTopuUTEIbHO0-000011a01MIA MOAYJIb
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IToBTOpeHue n
00o0rieHne

6.1 coJIepKaHus
Kypca QU3HKHU 3a
7-9 xnacc

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
a6

Hroro no pazneny

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

27
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