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IHHOACHUTEJIBHASA 3ATINCKA

Paboyas mporpamma no ¢usuke paspadboTaHa B COOTBETCTBHH C:
1. ®enepanbubiM 3aKk0HOM OT 29.12.2012 N 273-03 "O6 obpazoanuu B Poccuiickoit ®eneparuu’.
2. Ilpukazom MunucrepcrBa npocseienus: Poccuiickoit @enepaunu ot 31.05.2021 Ne 287 «O06
YTBEpXKJICHHH (heAepaTbHOTO TOCYapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO OOIIETO
o0pa3oBaHUs
3. Ilpukazom Munucrepctsa npocemenus Poccuiickoit @eneparuu ot 18.07.2022 Ne 568 «O BHEeceHun
M3MEHEHHH B (eiepaIbHbIi rocyIapCTBEHHBIN 00pa30BaTEeNbHBIN CTAaHAAPT OCHOBHOTO OOMIETO
00pazoBaHU»
4. Tlpukazom Munucrtepcta npocsenieHus: Poccuiickoit @eaepanuu ot 09.10.2024 No 704 «O BHeceHUU
M3MEHEHNH B HEKOTOPBIE ITpUKa3sl MuHKCTEpCTBA NpocBenienus Pocculickont denepannn, Kacaronuecs
(benepanbHBIX 00pa30BaTENbHBIX IPOTPAMM HaYaIbHOTO 0O0IIero 00pa3oBaHus, OCHOBHOTO O0IIETO
00pa3zoBaHus U CPpeTHEr0 001IeT0 00pa30BaAHUY
5. OcHoBHOM 00pa3zoBaTenbHOU Tporpammel (nanee OOIT) ocHoBHOTO 00111€TO 0Opa30BaHUA.

[Tporpamma no ¢usnke Ha ypOBHE OCHOBHOTO 0011IeT0 00pa30BaHUs COCTaBJIeHAa HA OCHOBE TPEOOBAHMI
K pe3yJibTaTaM OCBOEHUS MPOoTpaMMbl OCHOBHOTO o01iero oopazoBanus ®I'OC OO, a takxke
OpHEHTHPOBaHA Ha IIETIEBBIC TIPHOPHUTETHI JYXOBHO-HPABCTBEHHOTO PAa3BHUTHS, BOCIIUTAHUS U
COIMATA3AIMH 00yUJaromuXcsi, chOPMYITHPOBAHHBIE B pab0UeH MporpaMMe BOCTIUTAHHSL.

[Iporpamma no (pusmKe pacKkpbIBaeT 1eTU 00pa30BaHUs, Pa3BUTHS U BOCIUTAHUS, 00ydaroInuXCs
cpencTBamMu yueOHOro mpeaMera « Pu3nka Ha ypOBHE OCHOBHOTO OOIIero oopasoBaHusI.

®dusuka sBisercs yacteio OOIT u HaxoUTCSt B OCHOBHOM, (pOpMUPYEeMOi ydacCTHUKaAMHU
o0pa3oBaTeNIbHbIX OTHOIICHUN YacTu yuyeOHoro miaHa. KonndecTBo yacoB no npeamety «Puznukay
COOTBETCTBYET (hesiepaibHOMY yueOHOMY IIaHy 6a30BOTO YPOBHS U (penepanibHOM pabouei mporpamme.

Ha u3yuenue ¢pusuku (6a30BbIi ypOBEHB) HAa YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus OTBOAUTCS 238
4yacoB: B 7 kjacce — 68 JacoB (2 yaca B HefIeN0), B 8 kiacce — 68 yacoB (2 4aca B Heneno), B 9 kinacce —
102 gaca (3 4yaca B HeZIeIIO).

Ha ypoBHe ocHOBHOTO 00111€T0 00pa3oBaHus 3aKiajbiBaeTcs GyHIaMeHT 0011eo0pa3oBaTeabHON
MOATOTOBKH 00YUYaOIIUXCS.

DTOT ypoBEHb HaMpaBJIeH Ha CTAHOBJIEHUE U (POPMUPOBAHKE JINYHOCTU 00YUaIOIIETrOCs, BKIIOYAs:

O (hopMHpOBaHKE HPABCTBEHHBIX YOEKIACHHI, SCTETUYECKOTO BKYCa U 3I0pPOBOT0 00pasa *U3HU;
0 BBICOKYIO KYJIBTYPY MEXKINYHOCTHOTO i MEXITHHYECKOTO OOIICHHUS;
0 OBJIaJICHUE OCHOBaMH HayK, TOCYJapCTBEHHBIM s3bIkoM Poccuiickoit denepannu, HaBbIKAMU

YMCTBEHHOT'O U (PU3HUECKOTO TPY/a;
O pa3BUTHE CKIIOHHOCTEH, HHTEPECOB, CIIOCOOHOCTH K COLIMAIbHOMY CaMOOIPEIEICHHUIO.

[Iporpamma mo ¢u3Mke Ha ypOBHE OCHOBHOIO OOILEro oOpa3oBaHHs COCTABIEHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUM K pe3ylbTaTaM OCBOEHMs Ha 0a30BOM YpPOBHE OCHOBHOW 00OpazoBaTeNbHOM
nporpammsl, npeacrasieHHbIXx B PI'OC 00O, a takxke ¢ yuérom QenepanbHoi paboueil mporpamMmbl
BocniuTanus v KoHuenmuu npenoaBanus yueonoro npeamera «Dusnkay.

Conepxanue mporpamMmbl 1Mo (U3MKE HampaBleHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYalOUIMXCS W OpraHu3aluio M3y4YeHus (U3MKM Ha JAeATeJIbHOCTHOM oOcHOBe. B
nporpamMme 1Mo (U3MKe YYUTHIBAIOTCS BO3MOXHOCTH y4eOHOro MpeaMeTa B pealu3aluu TpeOoBaHUM
®I'OC OOO Kk mIaHUpPYeMBbIM JMYHOCTHBIM W METalpeJIMETHBIM pe3ylbTaTaM OOy4eHHUs, a TaKxke



MEXIPEIMETHBIC CBS3M ©CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl.
[Iporpamma o ¢u3MKe yCTaHABIMBAET pacHpeaeieHne y4eOHOro MaTepuaia mo rogaM oOydeHus
(mo xmaccam), mpelylaraeT MPUMEPHYIO MOCJIEN0BATENbHOCTh M3YYEHHS TEM, OCHOBAHHYIO Ha JIOTMKE
Pa3BUTHS IPEIMETHOTO COJICPKAHMS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs.
[Iporpamma mo ¢usuke pa3paboTaHa C IENBI0 OKa3aHHWS METOJMYECKOW IMOMOIIHM YYUTEIO B
co37aHUU paboyel IPOrpaMMBbI 110 y4eOHOMY IIPEIMETY.
dusnka SBISETCS CHCTEMOOOPA3yIOIMUM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB,
MTOCKOJIbKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBIICHUM, N3y9aeMbIX XHMHECH, OUOJIOTHEH,
acTpoHOMHUEW © (usmveckoil reorpaduell, BHOCUT BKJIAJ, B E€CTECTBEHHOHAYYHYIO KapTHHY MHPAa,
MpeloCTaBIIsieT Hanbosiee siCHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METOoJ/a MO3HAaHUS, TO €CTh crocoba
MOJTy4eHHS JOCTOBEPHBIX 3HAHUN O MHpE.
OpHa U3 T7aBHBIX 33134 (pU3NUecKoro oOpa3oBaHUs B CTPYKTYype 001ero o0pa3oBaHus COCTOUT B
(hopMHUpPOBaHUH €CTECTBEHHOHAYYHOM IrpaMOTHOCTH M MHTEpEca K HayKe y 00y4aroluxcsl.
WN3yuenne ¢u3ukun Ha  0a30BOM  ypOBHE  TMpEANojaraeT  OBJIAJEHHE  CIEIYIOIIUMHU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIONMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD:
® Hay4yHO OOBSCHATH SIBJICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHNS;
® HMHTEPNPETUPOBATH JAHHBIE W WCIIOJIH30BATh HAYYHBIC JTIOKA3ATEIHCTBA ISl TIOJYUICHUSI
BBIBO/IOB.
enn n3yyeHus: GU3NKU HA YpOBHE OCHOBHOTO OOIIETro oOpa3oBaHus omnpezaesieHbl B Konnenuun
npenogaBaHus ydeOHOro mnpemmera «®dusukay B 00pa3oBaTENBHBIX OpraHm3anusax Poccuiickoi
@denepannu, pealn3yrOlIMX OCHOBHbIE 00I111€00pa30oBaTeNIbHbIE MPOTPaMMBbl, YTBEPKAEHHOW pelieHueM
Komnernm MunucrepctBa npocsenienus Poccuiickoit @eneparuu (mpotokoa oT 3 aexadps 2019 r. Ne
[1K4BH).
esun nzyyenus Gu3uKM:
e npuoOpeTeHHe HHTepeca U CTpeMJICHHs] OOydalolMXcs K HAaydHOMY H3YUEHUIO MPUPOJIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;
e pa3BHUTHE NPEACTABICHUI O HAYYHOM METOJIe MMO3HAHUS U (POPMHUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOIICHHUSI K OKPYKAIOIIUM SIBJICHUSM;
e (opmupoBaHuE HAyYHOTO MUPOBO33PEHUS KaK pe3yNbTaTa U3Y4YeHUsS OCHOB CTPOCHUS MAaTepUU
1 (hyHIaMEHTAIIbHBIX 3aKOHOB (DU3HKH;
e (opmupoBaHuE TPEACTABICHUNA O PONMM (PU3MKU I Pa3BUTHUS JIPYTMX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;
e pa3BHUTHE MPEJICTABICHUI O BO3MOXHBIX cdepax Oyayiiei npodeccnoHaNbHON NeSTeIbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JanbHeHeMy 0Oy4eHH 0 B 5TOM HalpaBJICHUU.
JlocTrkeHne 3TUX IeNel mporpamMMbl MO (GHU3MKE HAa YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
obecrieunBaeTcs PEIIeHUEM CIEIYIONUX 3a1a4:
e MpuoOpeTeHHe 3HAHWHA O IUCKPETHOM CTPOCHHMU BEIIEeCTBA, O MEXaHMYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e TMpuOOpeTeHHE YMEHHH OINUCHIBATh U OOBSACHATH (PU3UUECKHE SIBICHHUS C HUCIOIH30BAHUEM
MOJTYYEHHBIX 3HAHU;
® OCBOCHHE METOJIOB PEIICHHUs MPOCTEUIINX PACYETHBIX 3a/1a4 C HMCIOJH30BAHHEM (U3HUECKUX
MO/IeNIel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;



e pa3BUTHEC yMEHUH HAOMIONATh NPUPOIHBIC SBICHUS U BBIMOJIHATH OMBITHI, J1abOpaTOpHbBIE
paboTHI M SKCHIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCTIONB30BAHUEM U3MEPHUTEIBHBIX IPHOOPOB;

e ocBoeHne npuéMoB paboTel ¢ uHPOpManMer (UINYECKOTO COACp)KaHUS, BKIIOYAS
UHPOPMAIMIO O COBPEMEHHBIX AOCTIDKEHHSIX (H3UKH, aHAIU3 U KPUTUYECKOE OICHMBAHUE
nHpOpMaINH;

e 3HAKOMCTBO cO cdepamu mpodeccCHOHATBEHOW NEATEIBPHOCTH, CBS3aHHBIMU C (DH3UKOH, H
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JOCTHKCHHUSIX (QU3HMUSCKON HAYKH.

[Ipemnaraemenii B mporpamMme no (U3HMKE NEepedeHb J1a00paTOpHBIX pabOT M OMBITOB HOCUT

PEKOMEHIATeNbHBIN XapaKTep, yYUTEIhb JIeNIaeT BHIOOP MpOBeneHHs Ja00opaTOpHBIX paboT W OMBITOB C
y4€TOM HMHIMBUAYAIBHBIX OCOOCHHOCTEH OOyJaromuxcs, CIHUCKa OSKCIIEPUMEHTAIBHBIX 3aJaHuH,
MpeJylaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.

COJEPKAHUE OBYYEHUA



7 KJIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAKIIEr0 MUPa.

®dusuKa — HayKa o rpupoje. ABneHus npupoibl. PU3NYECKUE ABICHUSA: MEXaHUYECKHUE, TEIIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznyeckue BenuuuHbl. M3Mepenne pusmdecknx BenmmuuH. Ousndeckue npudopsl. [lorpemHocTs
n3MepeHu. MexIlyHapoaHas CUCTEMa EANHUL.

Kak ¢u3nka u gpyrue eCTeCTBEHHBbIC HAyKH HM3YYaroT NpuUpony. EcTecTBEHHOHAydHBIH METOJ
MO3HAHMS: HAOIIOJCHUE, IMOCTAaHOBKA HAYYHOTO BOTMPOCA, BBIIBMIKEHHUE THUIIOTE3, SKCHEPUMEHT IIO
MIPOBEPKE TUMOTE3, 00BsICHEHUE Ha0mMogaeMoro siBieHus. Onucanue GU3NYEeCKUX SBICHUN C TTOMOIIIBIO
MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TeIIOBbIC, AJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. @uznueckwe MNPUOOPHI W TMPOIEAypa NPSAMBIX H3MEPEHHM aHAJOTOBBIM U IU(GPOBBIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre eHbl JSICHHS KTl HU3MEPUTEIHLHOTO TIprbopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Ornpenenenne pa3MepoB MAJIbIX TE.

N3mepenue Temneparypsl Ipy NOMOIIM KUAKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIEPATYPHI.

ok wnNpeE

[IpoBenenue ucciaenoBaHus MO MPOBEPKE TUIIOTE3BI: AAJbHOCTh MOJETA IIapUKa, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Pasznen 2. [lepBoHayaibHbIe CBeIEHUSA 0 CTPOEHUH BellleCTBA.

CrpoeHue BeliecTBa: aToMbl U MOJEKYNbl, UX pa3Mmepbl. OMbITHI, JOKAa3bIBAIOIINE IUCKPETHOE
CTpOEHHE BEIeCTBA.

JIBukeHue yacTull BemecTBa. CBA3b CKOPOCTH JBMKEHHUS 4acTHUI] C TemrepaTypoid. bpoyHoBckoe
nBuxkenue, quddysus. BzaumoaelicTBre 4acTull BeecTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSTHHSI BEILIECTBA: CTPOCHHUE T'a30B, XKUAKOCTEH U TBEPIBIX (KPUCTAJUIMYECKUX)
Ten. B3auMocBS3p MeEXIy CBOWCTBAMH BEIIECTB B pPa3HbIX arperaTHbIX COCTOSHUSAX M UX
aTOMHOMOJIEKYISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6poOyHOBCKOTO JIBHYKEHUSI.

2. HaGmonenue nuddysun.

3. HaGmioneHnue sBieHUHN, OOBSICHSIOMMXCS NPUTSHKEHUEM WM OTTaJKUBAHHUEM YaCTHUIL

BEILIECTBA.

Jlabopamopuwvie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHuEeM (poTorpaduii).

2. OmbITHI IO HAOIOJICHUIO TEIIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexannyeckoe IBUKEeHHE. PaBHOMepHOe W HepaBHOMepHOe nBukeHue. CkopocTh. CpemHss
CKOPOCTh TIPY HEPABHOMEPHOM JIBIKEHUHU. PacuéT myTu U BpeMeHH JBUKECHHUS.



SIBnenue mHepuuu. 3akoH HMHepUMM. B3aumopelicTBue Tesl Kak IPUYMHA U3MEHEHMSI CKOPOCTH
IOBMOKEHMST Tel. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTe BemectBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHIIE 00BhEMA BEIIECTBA.

Cuna xak xapakTepucTHKa B3aumojeiicTBus Ten. Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuibl
C IOMOUIBIO TUHAMOMETpa. SIBiIeHME TAroTeHUs U cuiia TskecTH. Cuia TsDKECTH Ha APYrux IUIaHeTax.
Bec tena. HeBecomocth. CroxeHHe Cuil, HANpaBJIEHHBIX 110 OJHOW MpsMoil. PaBHOnENCTBYOIIAs CHIL
Cuna tpenus. TpeHue cKoJbKEHUSI U TPEHUE TIOKOsA. TpeHne B IpUpoJie U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBHKEHHS TeJa.

N3mepenne ckopocTr NpsSMOJIMHENHOTO IBU>KECHHUS.
Habntonenue siBjaeHUs] HHEPIUH.

Habmtonenue n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

o Uk wnN e

CrnoxeHue CuI, HalpaBJIEHHBIX 10 OJTHOM TIPSIMOM.
Jlabopamopnuie pabomel u onvimel.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBWKEHUSA (IIapuKa B OJKUJIKOCTH, MOJACIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmnpeneneHue CpeaHEH CKOPOCTH CKOJBKEHUS OpyCKa UK IIapHKa M0 HAKIIOHHOM TUIOCKOCTH.
3. Omnpenenenne MIOTHOCTH TBEPIOTO TENA.
OmbITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (AedopMarnmu) TPYKHUHBI OT
MPUJIOKEHHOW CHJIBI.

5. OneITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJBI TPEHHSI CKOJBXKEHUS OT Beca Tela H
XapakTepa CONMPUKACAIOIINXCSA IOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JHaBnenue. CrocoObl yMEHBIICHHS W yBeIWYeHUs JnaBiieHus. [laBmeHue raza. 3aBUCUMOCTH
JaBJieHUd Ta3a oT oOb&ma, Temmeparypbl. llepemaua naBneHus TBEPABIMU TelaMH, KHIKOCTAMU H
razamu. 3akoH Ilackans. IlHeBMaTnueckue MamMHbBI. 3aBUCUMOCTH JABJICHHUS >KUIKOCTH OT TIIyOWHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. I napaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpuynHbl CyliecTBOBaHUS BO3IYIIHONW 00O0JOUKH
3emmu. OmweiT Toppuuemnu. W3mepenwe aTtMochepHOro maBiCHUSA. 3aBHCHUMOCTh aTMOCHEPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! amnst uaMepeHust arMoc(epHOTO AaBIICHUS.

JleiicTBHE >KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BeITankuparomas (apXumenoBa) cuia.
3akoH Apxumena. [TnaBanue ten. BozgyxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUIKOCTBIO U Fa30M.
Coobmarormumecs: Cocypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

ok wnN e

3aBUCHMOCTD BBITAIKMBAIOIIEH CHJIBI OT 00BEMa HOpr>KéHHOI>'I JaCTu TCJIa W IIJIOTHOCTHU
KHUAKOCTH.

~

PaBeHCTBO BBITAIKUBAIOIIEH CHJIBI BECY BBITECHEHHO! KUIKOCTH.
VYcnoBue miaBaHus Tejl: IUIaBaHUE HIIM MOTPpYy>KCHUC TCJI B 3aBUCUMOCTHU OT COOTHOIICHUA
IUIOTHOCTEH Tella ¥ dKUIKOCTH.



Jlabopamopusvie pabomot u onvimeul.

1. HccrnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPY:KEHHOM B KUIKOCTh YaCTH
Tena.

2. OnpeneneHue BHITAIKUBAOLIEH CUIIBL, JEMCTBYIOLIEH HA TENO, OTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAKOLIEH CWJIbI, ACHCTBYIOIIEH HA TEIO B KUJKOCTH, OT
MAacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIbI, JIEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa OTPYKEHHOH B KHUAKOCTh YaCTH TeJa U OT IUNIOTHOCTH JKUKOCTH.

5. KoHcTpympoBaHue apeoMerpa WJIM KOHCTPYMpPOBaHME JIOAKM M OIpeneieHue e

rpy30I10AbEMHOCTH.

Pa3nea 5. PaGora u MomHocTh. JHEprus.

Mexannyeckasi pabota. MOLTHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecus phlyara.
[Ipumenenue mpaBuiia paBHOBECHs pblyara K Onoky. «3osoToe mpaBuio» MexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusa. Kunetnueckas u noreHuuanbHas 3Heprus. [IpeBparnenue ogHOro BHUaa
MEXaHUYECKOM PHEPTUH B IPYroil. 3aKOH COXPAHEHHUsI SHEPIUU B MEXAHMKE.

Hemoncmpayuu.

1. IIpumepbl NPOCTHIX MEXAHHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHHUM Tella MO0 TOPHU30HTAIBHOM

MTOBEPXHOCTH.

2. UccnenoBanue ycliOBU paBHOBECHS pblyara.

3. UNsmepenune KIIJI HakTOHHOM MIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOM SHEPTUH.

8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TOJIO)KEHUSA MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHMS BellecTBa. Macca u
pa3Mepsbl aTOMOB n MOJIEKY. OTBITHI, MO ITBEPIK IAIOIIHE OCHOBHEIC MTOJIOKCHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOpHUH.

Mogenu TBEPAOTO, JKHAKOTO W Ta3000pa3HOTO COCTOSHUHM BemecTBa. Kpucramumueckue u
amopdubie Tena. OOBSCHEHHE CBOWMCTB Ta30B, JKHJIKOCTEH W TBEPABIX TEI Ha OCHOBE IOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOM Teopuu. CMaunBaHUe U KalWUISIpHbIE sBJICHUS. TemioBoe pacliupeHue u
Cc)KaTHe.

Temnepatypa. CBsi3b TeMmeparypbl CO CKOPOCTBIO TEIJIOBOTO ABMKEHUS 4YacTHll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHMs] BHYTPEHHEW SHEpruu: TEeIulonepenadya U coBeplieHue paboTel. Bumisl
TEIIONEpeIauu: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHUE.

KonundecTBo TemoTel. YaenabHas TEMIOEMKOCTh BEIIECTBA. TeMI000MEH U TEMJIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. I[lnaBieHue u OoTBepJeBaHUE KPUCTAUTMYECKHX BEIIECTB. YJelbHas
Teruiota rmiuaBieHus. [lapooOpasoBanme u koHnmeHcamws. Mcmapenuwe. Kumenue. YiaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS! OT aTMOC(EpPHOTO JaBICHHUS.

Bnaxnocts Bo3ayxa.



OHeprus TOIIMBA. Y iebHasl TEMJI0Ta CTOPAHHUSL.

[Tpunnuns! paboTel TermoBbix asurateneii KII/] teruioBoro apurarens. TemsoBble ABUraTenu U
3alUTa OKPYKAKOLIEH CPebl.

3aKkoH COXpaHCHUA U IPCBpAlICHUA SHCPIUH B TCIJIOBLIX ITPOLECCAX.

Jemoncmpavyuu.

1. HaGmroneHnne OpOyHOBCKOTO JBMKEHHUSL.

2. HaGmronenue nuddy3un.

3. HaGmonenue siBneHUI cMauyuBaHUs U KaWIISIPHBIX SBJICHUMH.

4. HaOmroneHue TernjaoBOro pacliupeHus Tel.

5. M3meHeHue naBieHMs ra3a Ipu U3MEHEHUHU 00bEMa U HarpeBaHUU WM OXJIAXKACHUU.

6. IIpaBuna uzMepeHus TeMIepaTypsl.

7. Bwupapl Tenonepenayu.

8. OxyaxkJaeHue Mpu COBEPIIEHUH PabOThI.

9. HarpeBanue npu coBepiieHuy pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEeHUE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. Habnronenne KumneHus.

12. HabmoieHue nocTosHCTBa TEMITEPATyphl PU TUIaBJIECHUH.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnwie pabomel u onvimel.

1. OmnbITbl IO OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYISPHOTO MPUTSKEHUS.

2. OnbIThl O BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MM caxapa.

3. OnbIThl O HAOMIOAEHUIO TEIUIOBOTO PACUIMPEHHS Ia30B, XKUJKOCTEH U TBEPIBIX TEII.

4. OrmpeneneHne JaBJIeHUS BO3/1yXa B OaJUIOHE IIIPHUIIA.

5. OnbIThl, AEMOHCTPHUPYIOIINE 3aBHUCHMOCTb JABJICHUS BO3JyXa OT €ro o0bEMa M HarpeBaHUs
WM OXJIAXKICHUS.

6. IlpoBepka rumore3bl JMHEHHOM  3aBUCUMOCTH  JUIMHBI  CTOJOMKA  JKUIKOCTH B
TEPMOMETPHUUECKON TpyOKEe OT TeMIIepaTypshl.

7. HabGmoneHue M3MeHEHHUs BHYTPEHHEHM 3HEpruu Teja B pe3yibTaTe TeIlvlonepenayd u padoTsl
BHEIIHUX CUIL

8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IIPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.

9. OmpeneneHre KOJIMYECTBA TEIMJIOTHI, IMOJYYEHHOIO BOJOH IpH TEIJIOOOMEHE C HarpeTbiM
METAJUIMYECKUM LIUJIMHAPOM.

10. Onpenenenue yaeabHON TEMIO0EMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCapeHusl.

12. Onpenenenne OTHOCUTENBHON BIaXKHOCTH BO3/yXa.

13. Onpenenenue yaeabHON TEIJIOTHI [IaBICHUS JIbJIa.

Pa3nes 7. duekTpryeckne 1 MATHUTHBIC SIBJICHUS.

Onexrpusanus ten. [[Ba pona 3IeKTpUUECKUX 3apsAaoB. B3aumoaeiicTBue 3apsyKeHHBIX TeNl. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TET OT BEJIMYMHBI 3aps0B M PACCTOSHMS
MEX]ly TeJIaMu).

9J'IeKTpI/ILIeCKOG II0JIC. HaprDKéHHOCTB OJICKTPUYCCKOTO  IIOJIA. HpI/IHHI/IH CynepIo3nnuun
QJICKTPUYICCKUX moJieH (Ha Ka4CCTBCHHOM ypOBHe).

Hocurenun QJICKTPUYCCKUX 3apsa0B. 3HCMCHTapHBII71 BHeKTpI/I‘-IeCKI/Iﬁ 3apsani. CTpOCHI/IC aToMa.

HpOBO,Z[HI/IKI/I " JUSJICKTPUKHU. 3akoH COXpaHCHUA JJICKTPUYICCKOTO 3apsaaa.



DONeKTpUUYECKUN TOK. YCJIOBUS CYLECTBOBAHUS 3JIEKTPUUECKOIO TOKA. VICTOUHMKM MOCTOSIHHOTO
TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KUAKOCTAX U rasax.

Onexrpuueckas nenb. Cuina Toka. DiekTpuueckoe HampspkeHue. ConpoTHUBIEHHE IPOBOJHMKA.
VYaenpHOE compoTuBiIeHHE BemiecTBa. 3akoH Owma g yudactka wnenu. llocnenoBarenbHoe W
napajuiesIbHOE COEAMHEHNE TIPOBOIHUKOB.

PabGota W MOIHOCTH >JEKTpUYEeCcKOro Toka. 3akoH J[xoyms—JleHma. DnekTpuyeckue Ienu |
MOTPEOUTENN ICKTPUIECKOH sHeprHH B ObITY. KOpoTKOe 3aMbIKaHHeE.

[ToctostHHbIE MarHuThl. B3auMoaelcTBue MOCTOSTHHBIX MarHMTOB. MarnutHoe nosie. MarHuTHoe
nojie 3eMJIM M €ro 3HadeHue I Ku3HU Ha 3emse. OnbIT Dpcrena. MarHuTHOE T0JIe DIIEKTPUUYECKOTO
ToKa. [IpMeHeHre AIeKTPOMAarHuToB B TEXHUKE. J[eficTBME MarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM.
DeKTpoABUTaTeNb OCTOSIHHOTO TOKa. Mcronb30BaHne AlIeKTpoiBUraTeNiel B TEXHUYECKUX yCTpOMcTBaxX
1 Ha TPaHCHOPTE.

Omnbitel @apanes. SBieHue 3eKTpoMarHuTHON MHAYKIUU. [IpaBmio Jlenna. DnexTporenepaTop.
CrocoOpl TMOJTYYEHHUS! AJIEKTPUUECKON JHEPTruu. ODJIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX
SHEepruu.

Hemoncmpayuu.

DIeKTpu3anus Tell.

JIBa poja 3EeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHE 3aps>KEHHBIX TEJl.
YCTpoUCTBO U IENCTBHE AIEKTPOCKOTIA.

DneKTpocTaTHuecKas UHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUYECKUX 3aPAI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MoenupoBaHUE CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.

W cTouHMKY TOCTOSIHHOTO TOKA.

Lo NOU A WNR

JlelicTBUA 3JIEKTPUYECKOTO TOKA.

[E
o

. DNEKTPUUYECKUN TOK B KHUJIKOCTH.

=
=

. I"a30BbIi1 pa3ps.

[E
N

. I/ISMepeHI/Ie CHJIBI TOKa aMIICPMETPOM.

[E
w

. I/ISMepeHI/Ie SJICKTPUYECKOT'O HAIIPSXKCHUSA BOJIBTMETPOM.

=
»

. PeocTar u maraszun COHpOTHBJ’ICHHﬁ.

=
Ul

. B3aumoaeicTBre NOCTOSHHBIX MAarHUTOB.

=
(9]

. MOI[GJ'II/IpOBaHI/IC HCBO3MOXXHOCTH Pa3acCJICHU IMOJIFOCOB MarHuTa.

=
~N

. MO,Z[GJ'II/IpOBaHI/IC MarHUTHBIX I10JICH ITOCTOSIHHBIX MarHUTOB.

=
oo

. OneIT Dpcrena.

=
Yo}

. MarauTHoe 1moJie Toka. BJ'ICKTPOMaFHI/IT.

N
o

. I[CI\/'ICTBI/IG MAarauMTHOTIO IOJIAI Ha IMPOBOJHUK C TOKOM.

N
=

. 3J'IeKTpOI[BI/IFaTeJ'IL IIOCTOSAHHOI'O TOKA.

N
N

. UccnenoBanue sBICHUS BHCKTPOMaFHHTHOﬁ WHAYKIUH.

N
w

. Oneiter @apagest.

N
B

. 3aBUCUMOCTb HampaBlIeHUs! HHAYKIIHOHHOTO TOKa OT YCIIOBUN €r0 BOZHUKHOBEHHSI.
25. DrieKTporeHeparop MoCTOSHHOTO TOKA.

Jlabopamopuwvie pabomot u onvimol.

1. OnbIThl IO HAOTIOJECHUIO NIEKTPU3AIUHU TNl MHAYKIUEH U TPU COMPUKOCHOBEHHUHU.



HccnenoBanue qeicTBUS SICKTPUIESCKOTO MOJISE HA POBOAHUKY U TUDJICKTPUKH.
COopka u mpoBepKa padOTHI MEKTPHUECKOH IETTH TOCTOSTHHOTO TOKA.
W3MepeHue u peryiupoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHue HAIIPSKEHUS.

o vk wnN

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4YE€pe3 PE3UCTOp, OT CONPOTUBICHUS

pe3ucTopa U HANPSKEHUS HA PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTbH 3JEKTPUYECKOTO COMPOTHBIICHUS IPOBOJHUKA OT
€ro JJIMHBI, TUIOIIA/IM ONEPEYHOr0 CEYEHHS U MaTepHalla.

8. IlpoBepka mpaBuiia CIIOKEHUSI HANpsHKEHUH IpU MOCIEA0BATEIbHOM COEAMHEHHUU JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjsl CHJIbI TOKa MpU HapauieIbHOM COETMHEHUHN PE3UCTOPOB.

10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYILIETO Yepe3 PE3UCTOp.

11. OmnpenieneHre MOIMIHOCTH 3JIEKTPUUECKOT0 TOKa, BBIIEIAEMOM Ha pe3UCTopeE.

12. MccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS HA HEH.

13. Onpenenenune KII/[ HarpeBaTens.

14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBYS MOCTOSIHHBIX MarHUTOB.

15. V3y4yeHne MarHUTHOTO TOJISi IOCTOSTHHBIX MAarHUTOB MPU UX 00bEIMHEHUU U pa3/IeJICHUN.

16. MccnenoBanne IEHCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIb B3aUMOAECUCTBHSI KaTYILIKH C TOKOM M MarHuTa
OT CHJIBI TOKA U HAIIPABJIEHUS TOKA B KaTYIIIKe.

18. 3y4yeHne nerCcTBYUSI MArHUTHOTO IIOJISI HA TIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydeHUe pabOThl 3JIEKTPOIBUTATEIS.

20. U3mepenne KIIJ[ anekTpoaBuraTeibHON YCTAHOBKH.

21. OnbITH IO UCCIEAOBAHUIO SIBJICHUS JICKTPOMAarHUTHON MHIYKIMH: UCCIEJOBAaHUE NU3MECHEHUN

3HAYEHUS U HANPABJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBMKEHUs. PaBHOMEpHOE NpsiMOJIMHETHOE ABMkeHue. HepaBHOMepHOE PsIMOJIMHENHOE
nBukeHue. CpeHsis U MTHOBEHHAs CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMOiHMHEHHOe [BmKeHue. (CBoOomHoe mazenue. OMBITHI
lanunes.

PaBHOMepHOE nBIXKEHHE MO OKpy:kHOCTH. [lepron m uwactora oOpamienus. JluneliHas u yriosas
ckopoctu. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBeiit 3akoH Herotona. Brtopont 3akon Hserorona. Tperuit 3akoH Herorona. IlpuHnun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cujla TPEHUsI CKOJIBKEHHUS, CUia TPEHHUs MOKOS,
Jpyryue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpeHHe CBOOOJHOTO MajieHus. J[BukeHue
nmaHeT BOokpyr Connua. [lepBas kocMuueckast ckopocTb. HeBecoMOCTh U mieperpy3Ku.

PaBHOBecue MmarepuanbHOU Touku. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue TBEPAOro Tenma C
3aKpEIUIEHHOMN OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.



Nmnynsc Tena. U3menenne ummyinbsca. Miynbsc cuibl. 3aKOH COXpaHEHUs UMITynbca. PeakTuBHOE

JIBIDKECHHE.

Mexanunueckast paboTa U MOITHOCTh. PaboTa cui TSHKEeCTH, ynpyrocTH, TpeHus. CBs3b SHEPTUU U

paGOTbI. HOTCHI_[I/IaJIBHaﬂ SHEPrud TCjia, NOAHATOrO Hal IMMOBCPXHOCTHIO 3CMIJIN. HOTGHL{I/Ia.HBHaH SHEPTHUA

ckaroi npyxuHbl. Kunetnueckass sHeprus. TeopemMa O KHHETHYECKONW HSHEPruM. 3aKOH COXpaHEHMUS

MEXaHUYECKON DHEPTUN.

Jemoncmpayuu.

1. HaOGmronenrne MEXaHUYECKOTO JIBIXKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHHE TIyTeH M TPACKTOPHUM ABMKEHUSI OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
oTcuéra.

3. HN3MmepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHHe NPU3HAKOB PABHOYCKOPEHHOTO JBHUKECHMUS.

5. HabGmronenne NBM>XEHUS Tella 10 OKPYKHOCTH.

6. HaOmronenne MexaHWYECKUX SIBIICHUM, TPOUCXOISIINX B cucTemMe oTcuéTa «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHUU OTHOCUTEIILHO KaOnuHeTa (hPU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MACChl T€Ja U JEHCTBYIONIEH HA HETO CUJIBIL.

8. HaOmronenune paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TE.

9. H3MeHeHuHe Beca Teja MPU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya nmnynabca pu B3aUMOJAEUCTBUU TEIL.

11. [IpeoOpa3oBaHusl SHEPTUU HPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJCHCTBHH.

13. CoxpaHeHue UMIyJbca MpHU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHrne MEXaHUYECKON PHEPTUU TTPU CBOOOTHOM MaICHHH.

16. CoxpaHeHrEe MEXaHUYECKOM YHEPTUHN IIPH IBKEHHUH TeJla IO JEHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JIjsl pa3roHa U JajdbHEHIIEr0o paBHOMEPHOTO JBMKEHUS IIAPUKA WIH
TEJIEKKU.

2. OmpeneneHue cpeHe CKOPOCTH CKOJBKEHUsI OpycKa WM JBHXKEHUS HIapuKa M0 HAKIOHHOM
IJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHUs Tella IPU PABHOYCKOPEHHOM JIBU>)KEHHUH M0 HAKJIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH TYTH OT BpPEMEHH NpPU PaBHOYCKOPEHHOM JIBIKEHUH 0e€3
HavyalbHOUN CKOPOCTH.

5. IIpoBepka rumoTe3bl: €Clv MPH PaBHOYCKOPEHHOM JIBIKEHUH 0e3 HadadbHOW CKOPOCTH MYTH
OTHOCSTCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIINE IIPOMEKYTKH BPEMEHHU OJNMHAKOBBI.

6. lHccnenoBaHue 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO J1aBJICHHUSL.

7. Omnpenenenue kod3pduienTa TpeHHs CKOJIbKEHHUS.

8. OmnpeneneHue KECTKOCTH NPYKUHBI.

9. Ompenenenue pabOTHI CHIIBI TPEHHS MPH PAaBHOMEPHOM JABIIKEHUHU TeJa M0 TOPU30HTAIBHOM
TIOBEPXHOCTH.

10. Ompenenennie pabOThI CUITBI YIIPYTOCTH MPU MOABEME TPYy3a C HUCIIOIH30BAHHEM HETIOABHKHOTO
Y TIOJIBYKHOTO OJIOKOB.

11. M3ydeHue 3aKkOHa COXPAHEHUS SHEPTHUHU.

Pa3zgen 9. Mexannuyeckue KoJe0aHus U BOJHBI.



KonebarenpHoe neuxenne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOaHUA: IEPUOJI, YACTOTA, AMIUIUTY/IA.
MaremaTtuueckuil U IpyKUHHBIN MasTHUKY. [IpeBpalieHre sHepruu npu kosue0aTeIbHOM JIBUKEHUU.
3aryxaromue konebanus. BeinyxkaeHHble Konebanus. Pesonanc. Mexannueckue BoJHbL. CBOMCTBA
MEXaHWYEeCKUX BOJH. IlpomonbHble UM mnomepeyHble BOJNHBL JlaMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnueckrue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. IHppa3Byk u ynbTpa3ByK.
Jemoncmpayuu.
Habnronenue xonebanuii Te moJx AEHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmroienue BBIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.
Pacnipoctpanenuie mpoJ0JbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habntoenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

o Uk wnN e

AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie padbomel u onvimel.

1. OmpeneneHue 4acTOThl U EPUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOThI U MepHoa KoJIeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TepuUOAa KojeOaHUM IMOABEIIEHHOTO K HHUTU Tpy3a OT JUTMHBI
HUTH.

4. HccnepoBaHue 3aBUCUMOCTH MEpUOa KoJIeOaHUN IPYKUHHOTO MasSTHUKA OT MacChl Tpy3a.

v

[TpoBepka He3aBUCUMOCTH TIEPHO1a KOJIEeOaHM Tpy3a, MOIBEIMIEHHOTO K HUTH, OT MacChI Tpy3a.

6. OnBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH IEpHOaa KoJIeOAaHWNW MPYKMHHOTO MAasTHHKA OT

MacChl Tpy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHne yCKOpeHHUs CBOOOHOTO MaCHUSI.

Pa3znen 10. JjieKTPOMATrHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE TIOJI€. DJEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IkaJia 3eKTPOMarHUTHBIX BOJIH. VCIIOIb30BaHKE AIIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoaHOBEIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimel.

1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeroBbIe SIBJICHUS.

JlyueBas mojnens cBera. Mcrounuku cBera. lIpsimosimHeliHOE pacnpocTpaHEHHE CBETA. 3aTMEHUs
Connua u Jlynsl. Otpaxkenue cBera. [Imockoe 3epkano. 3akOH OTpaKE€HUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHHs cBeTa. [logHOE BHYTpPEHHEE OTpa)K€HUE CBeETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox myuedt B nuH3e. OnTudeckasi cuctema (otoamnmnapara, MUKpOCKoma U Teneckomna. ['nas
KaK ONTUYECKas cucreMa. biim30pyKkocTh U 1abHO30PKOCTb.

Paznoxxenne Oemnoro cBera B cmekTp. OmbiTel HbtoToHa. CnokeHHE CHEKTPATbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

1. TlpsmonmHelHOE pacHpoCTpaHEHUE CBETA.

2. OrpakeHue cBeTa.



[omy4yenne n300pa’keHMit B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTHyeckuii CBETOBOI.

Xon yueit B cobuparomeit JnuHse.

XoJ JIydel B paccenBarole JIUMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.

L N UL AW

[Ipunuun neiictBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mojens riasa.

11. PazyioxxeHne OEIIOTO CBETA B CIICKTP.

12. Tlomyuenue 6eoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1. HccrnenoBaHue 3aBUCHMOCTH yIUla OTPAXKEHUsI CBETOBOTO JIy4a OT YIJla ITaJeHUsI.
2. M3ydeHue xapaKTepUCTHK U300paKe€HUs MPEAMETa B IUIOCKOM 3€pKale.

3. HccnenoBaHue 3aBUCMMOCTH yrja MPEIOMIICHHs] CBETOBOTO JIyda OT YIJIa NaJCHUS HA TPAaHHUIIE
«BO3yX—CTEKIJIO».

[Tonydyenue n300pakeHHI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Onpenenenre (OKYCHOTO pacCTOSTHUS M ONTUYECKON CHIIbI COOUpAIOIIei TUH3BI.
OnbITHI IO pa3oKEeHUIO 0€I0ro CBETa B CHEKTP.

N o vk

OMBITHI 1T0 BOCIIPHUATHIO IIBETA MPEAMETOB MPU WX HAOIIOIEHUN Yepe3 1BETOBBIE (DUITBTPHI.
Paznea 12. KBaHnToBBIC SIBJICHUS.
Onwitel Pesepdopna m 1uranerapHas Mojenb atoma. Mogens atoma bopa. Hcnmyckanme u

norJjoiieHue ceera atoMmom. KBanTel. JInHeWyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anba, OeTa- M ramma-usnydeHus. CtpoeHwe aToMHOTO siapa. HykmonHas

MOJIENTh aTOMHOTO sizpa. M3oTombl. PagroaktuBHbie ipeBpaimenus. [lepro nomypacnaga aTOMHBIX SiEp.

snep.

SnepHble peakuu. 3aKOHBI COXpaHEHHs! 3apsiI0BOT0 U MAacCCOBOTO YHCE. DHEPrusl CBSA3U aTOMHBIX
Cas13b Macchl U sHepruu. Peakuuu cunresa u aenenus saep. Mcrounvku sneprun CosHIla U 3BE31.
Snepnas suepreruka. JleficTBUs paOAaKTUBHBIX U3ITyYEHUN HA JKUBbIE OPTaHU3MBI.
Jemoncmpayuu.

CrieKTphl U3JIy4eHUs U TIOTJIOMICHHUSL.

CrieKTphl pa3IU4HbIX Ia30B.

Crektp BogOpoa.

Habmronenue TpekoB B kamepe BusbcoHa.

PaGota cuérunka HOHU3UPYIOMIHUX U3TYyUCHHI.

ok wnN e

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HaOmroneHue CIIIONIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpPEHHME DSHEPrUM YacTHIBI 10 TOPMO3HOMY IyTH (110
¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IToBTOpPHTENBLHO-00001IAKOIINI MOLYIb.

[ToBTOpUTENBEHO-0000IIAIONMIT MOAYAb TpEeAHAa3HAYeH [UIi CUCTeMaTH3allMd U 00001eHHs

ONpeaAMETHOr0 COACPXKAHUA U OIlbITa ACATCIIBHOCTH, HpI/IO6peTéHHOFO Ipru HU3Y4YCHUU BCETO KYypcCa

¢u3uKK, a TaKkKe JUId TMOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY OJK3aMeHy MO (U3UKe Ul
oOyyaromuxcs, BBIOpaBIINX 3TOT y4EOHBIH MpeaMeT.



HpI/I HU3YYCHUH JAHHOI'0 MOAYJIA PCATIU3YIOTCA W CUCTCMATU3HUPYIOTCA BHUbI ACATCIIBHOCTH, Ha
OCHOBC KOTOPBIX oOecrieynuBaeTcs JOCTHXKCHUC TIPCAMCTHBIX W MCTAIIPCAMCTHBIX IIJIAHUPYCMBIX
pe3yabTaToOB 00ydeHus, POPMUPYETCSl €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB
HUCCICA0OBaHUA SIBJICHUH npupoabl U TEXHUKH, OBJIIAJACHUC YMCHUAMU OOBSICHATD (I)I/I3I/II-I€CKI/IG SABJICHUA,
MMPUMCHSS TTOJTYYCHHBIC 3HAHHWA, PCIIATh 3ala4i, B TOM YHCJIC KAYCCTBCHHBIC U OKCIICPHUMCHTAJILHBIC.

[IpyHIHMNIMAIBHO NEATEIBHOCTHBIM XapakTep IAaHHOIO pasjieila pealn3yercs 3a CYET TOro, 4To
o6yqa10mnecs1 BBIIIOJIHAIOT 3alaHsA, B KOTOPBIX UM IIPCAJIaracTCsi:

Ha OCHOBE IOJYYEHHBIX 3HAHUN paclo3HaBaTb M HAYYHO OOBSICHITH (U3NYECKUE SIBJIICHUS B
OKpYXKaIOIIEH MTPUPOJIE U IOBCEIHEBHOMN KU3HU;

HCII0JIb30BATh HAYYHBIC METO/AblI UCCIICIOBAHUA (1)I/ISI/I‘~IGCKI/IX ﬂBHCHI/Iﬁ, B TOM YHMCJIC OJId TPOBEPKU
THUIIOTE3 U NOJIYYCHUA TCOPECTUICCKHUX BBIBOOOB;

OOBICHSTH HAay4YHBIC OCHOBBI HanoOoJiee BaXKHBIX HOCTI/I)KCHI/II\/'I COBPEMCHHBIX TGXHOJIOFHI;'I, Harmpumep,
MPAKTUYCCKOI'0 HCIIOJIb30BaHUA Pa3JIMYHbIX MCTOUYHHMKOB SHCPIrUuM Ha OCHOBC 3aKOHa IMPEBpALICHUSA U

COXpaHCHUA BCEX U3BCCTHBIX BUIOB DHCPIUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne ¢u3MKH Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIPABICHO Ha JOCTHXKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB.
B pesynpraTe u3ydeHus QU3MKM HAa YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHus y 0Oydarouierocs
OyayT chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3yIbTaThl B YACTH

1) naTpHOTHYECKOr0 BOCTIMTAHUS:
- IPOSIBJICHHUE MHTEpPEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3NUECKON HAYKH;
- [ICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYUMBbIX U 3TUYECKHUX IPOOIIeM,
CBSI3aHHBIX C IPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;
- 0CO3HaHUE Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATENHHOCTH YUEHOTO;
3) 3cTeTH4ecKoro BOCIIMTAHMS:
- BOCIIPUSATHE ICTETUYECKUX KauecTB (pU3MUecKol HayKu: €€ TapMOHUYHOTO MTOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH;
4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:
- OCO3HaHUE LEHHOCTH (U3MUECKON HayKd KaK MOIIHOTO MHCTPYMEHTa IMO3HAaHHS MHpPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAXKHEWIIIEH COCTABISAIOIIEN KYIbTYpPHI;
- pa3BUTHE HAyYHOH JIF0OO3HATEIILHOCTH, HHTEPECa K UCCIIEA0BATENILCKOM eATENbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJILHOIO 0J1Ar0NOJIyYHs:
- OCO3HAaHUE ILIEHHOCTH Oe30macHOro ooOpas3a >XKM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHMPE,
BAXXHOCTH IpaBUJ O€30MAaCHOrO IOBEICHMsS Ha TPAHCIOPTE, Ha J0pOrax, ¢ 3JIEKTPUYECKUM MU
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;
- c(hopMHUPOBAHHOCTH HaBbIKa peduIeKCUH, IPU3HAHNE CBOETO IpaBa Ha OIIMOKY M TaKOTO K€ IpaBa y
JPYyroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHUSA:
- aKTMBHOE Y4YaCTH€ B pEIIEHHM IPaKTHYECKHX 3a7ad (B paMKax CeMbH, 0Opa30BaTEesIbHON
OpraHu3aluu, ropojia, Kpas) TeXHOJIOTHYECKOM U COLMaTbHON HaNpaBlI€HHOCTH, TPEOYIOIUX B TOM
qucie U GU3NYECKUX 3HAHUM;
- UHTEPEC K MPAKTHUECKOMY U3Y4YEHUIO podeccuil, CBA3aHHbIX C (PU3UKOM;
7) 3K0JIOrH4eCKOro BOCIIUTAHMA:
- OpUEHTalusl Ha NMpUMEHEHUE (PU3MYECKUX 3HAHUHM Ul pelIeHHs 3a7ad B 00JIACTH OKpY’Karolien
cpezbl, IJIAHUPOBAHUS MTOCTYNKOB U OLIEHKH MX BO3MOKHBIX MOCIIEICTBUI JJIS1 OKPY>KAIOLIEH Cpe/ibl;
- OCO3HaHUeE IJ100aTbHOr0 XapaKTepa 3KOJOTHUYECKUX IPOoOIeM U IyTel UX peleHus;
8) ajanTanmu K M3MEHAIOUWIMMCSH YCIOBHAM CONMAJIBLHON U IPUPOIHOH Cpeabl:
- TOTpPeOHOCTh BO B3aWMOJICHCTBUU TPH BBINOJHEHWU HCCIEIOBAHUN M HPOEKTOB (PHU3MUECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM JIPYTHX;
- MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO JEATENBHOCTD;
- NOTpeOHOCTh B (POPMHMPOBAHMU HOBBIX 3HAHWH, B TOM 4YHcie (OPMYJIUPOBATH MJEH, MOHATHS,
TUIOTE3bI O PU3NYECKUX 0OBEKTaX U SIBICHUIX;
- OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007acTH (PU3UKH;
- IJITAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;



- CTPCMJICHUC AHAJIM3UPOBATH U BBISABIATL B3aUMOCBA3U IMPUPO/LI, O6H.I€CTBa Hn 3KOHOMHKHU, B TOM

YHCIIe ¢ UCTIOIb30BaHUEeM (DPU3UYECKUX 3HAHUM;

- OLIEHKa CBOMX JECUCTBUM C y4ETOM BIIMSHHSA HAa OKPYXKAIOIIYIO CPENy, BO3MOXKHBIX IJI00aIbHBIX

HOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOCHHS MpPOrpaMMbl MO (DU3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHA y

oOyuaromierocs OynyT chopMHpOBaHBI MeTaNpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE TO3HABATCIILHBIC

YHHUBEpCaJbHbIE Yy4eOHblE JIEHCTBUS, KOMMYHUKATUBHbIE YHUBEpCaJbHblE YyueOHbIE JAEWCTBUS,

perynsaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘leﬁﬂble JecTBUSA
ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBJICHUN);

YCTaHABIWBATh CYIIECTBEHHBIH MpH3HAK KilacCU(UKAIMK, OCHOBaHUS HJsi 00OOIIEeHHS |
CpaBHEHMUS;

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYHMS B paccMaTpUBaeMblX (akTaX, AAHHBIX U
HaOIOACHUSAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBIABJIATE NPUYNHHO-CICACTBCHHBIC CBA3U IMPU U3YUYCHUU (1)I/I3I/IV-IGCKI/IX SIBJIEHUI U mponeccos,
JenaTh BBIBOJBI C HWCIOJB30BAHWUEM JEAYKTHBHBIX M WHAYKTHBHBIX YMO3aKIIOYCHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3IX (PHU3NICCKUX BEIUYHH;

CaMOCTOSITEIPHO BBIOMpATh CHOCOO pemieHus y4eOHOU (u3MYecko 3amauu  (CpaBHEHHE
HECKOJIKUX BapUaHTOB PEICHHsI, BEIOOP HanOoee MOAXOSIIEro ¢ y4€TOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebcKHe N1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpOBOAWUTE IIO CaMOCTOATCIIBHO COCTAaBJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (l)I/ISI/I‘ICCKI/Iﬁ
OKCIICPUMCECHT, HEOO0JIBIIIOE HCCICIOBAaHUC (1)I/ISI/ILIGCKOFO SIBJICHUS,

OL€CHMBAaTh Ha IMIPUMCHHMOCTb HW JOCTOBCPHOCTH I/IH(bOpMaHI/IIO, INOJIYYCHHYIO B XOJ€
HCCIICOOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'IHpOBaTB 0606H_ICHI/I$I U BBIBOJbI II0 pE3yjibTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/I$[, OIIbITa, UCCIACAOBAHMUA,

IIPOrHO3HUPOBATL BO3MOKHOC z[anLHeﬁmee pa3sBUTHUC (1)I/ISI/I‘IeCKI/IX IponecCoB, a TaKKe
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

MIPUMEHSATH PA3JIMYHBIE METO/Ibl, MHCTPYMEHTHI M 3alIPOCHI NPH MOUCKE U 0TOOpe MHPOpMaLUU
WIN JJAHHBIX C YY4ETOM NPEeAIOKEHHOHN yueOHOM pu3nueckoil 3aau;

aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIMIO PA3INYHBIX BUJOB U
¢dopM npencTaBiIeHus;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMANIbHYIO (opMy TMpeiacTaBieHHs HHPOpMaIMH U
WUTIOCTPUPOBATH PelIaeMble 33a4l HECTIOXKHBIMH CXEMaMHM, TuarpaMMaMu, HHOM IpaduKoi u
X KOMOMHAITUSAMH.



KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbIC yqeﬁnble JeHCTBHUA:

B X0/€ OOCYyXJeHHs yudeOHOTO Marepuaia, pe3yjabTaToB JIAOOPATOPHBIX PAaOOT M IMPOEKTOB
3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOM TEeMbl M BBICKAa3bIBATh HJICH, HAIlCJICHHbIC Ha
peleHue 3a1auu 1 noafep kanue 01aroxKenaTelbHOCTH OOIIEHMS,

COTIOCTABJISTh CBOM CYXKJCHHUS C CYXJICHUSMH JPYTUX YYaCTHHKOB JUAJIOTa, OOHAPYXKUBATH
pa3IM4Mue U CXOACTBO MO3ULINH;

BBIPAKATh CBOKO TOYKY 3pEHUS B YCTHBIX M MMCHhbMEHHBIX TEKCTaX;

MyOMYHO TPEACTABIIATh PE3YJIBTATHl BBITOJHEHHOTO (DU3MYECKOTO OIbITa (IKCIICPUMEHTA,
HCCTIe0BaHUs, IPOCKTA);

MOHUMATh M WCIOJB30BaTh IMPEUMYIIECTBA KOMAHJIHOW W WHIUBUIYATBHOW pPa0OThI TIPH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MIPUHUMATD TIEJTH COBMECTHOW JESTCIILHOCTH, OPraHN30BBIBATH JICHCTBUS MO €€ JOCTHKCHHUIO:
pacmpenensiTb poju, oOCYXJaTh MPOIECCHl M Pe3yiabTaThl COBMECTHOW paboThl, 0000maTh
MHEHHUS HECKOJILKHUX JTIOJICH;

BEITIOJIHATH CBOKO YacTh pabOTHI, JOCTUTas Ka4eCTBEHHOTO pe3yiabTara IO CBOEMY
HAIPABJICHUIO W KOOPIUHHUPYS CBOU JCHCTBHS C JPYTUMH WICHAMHU KOMAH/IbI,

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIMMI TMPOIYKT MO KPUTEPHSIM, CaAMOCTOSTEIBHO
c(OPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISBJIATH TIPOOJIEMBI B JKM3HEHHBIX W YUYEOHBIX CHTYyalUsiX, TPEOYIOIIUX ISl pEIIeHUs
(bM3UYECKUX 3HAHU;

OpPUEHTHUPOBATHCS B PA3IMYHBIX TOJXOJAX MPUHATHS pEIleHU (MHIANBUAYaIbHOEC, TPUHSITHE
pelIeHus B TPYIIIE, IPUHITAE PEIICHUH TPYIIIOH ),

CaMOCTOSITEJIBHO ~ COCTABIISITh ~ QJTOPUTM  pEHICHUs (PU3MUYECKOW 3aladyd WM  IUTaHa
UCCIICIOBaHUSI C Y46TOM HMMEIONIMXCS PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

J1aBaTh aIeKBATHYIO OLIEHKY CUTYalluH U MpeJjiaraTh IjiaH e€ U3MEHEHUS;

OOBSICHATH NPUYMHBI TOCTUXKEHUS (HEAOCTHXKEHUS) pe3yIbTaTOB AEATEIbHOCTH, 1aBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBl B [EATEIbHOCTb (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3UUECKOTO
HCCIIeZIOBAaHUSI MM TPOEKTA) HAa OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHUBILUXCS CHUTYyalUH,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JPyroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCHH Ha HAy4YHYIO TEMY,
MIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

MpU3HABaTh CBOE MPaBO Ha OLUIMOKY IpHU pelIeHrH GU3NUECKUX 33/1a4 WIKM B YTBEPKACHUAX HA
Hay4yHbIE€ TEMBI U TAKOE K€ IIPABO JAPYroOro.



HNPEIMETHBIE PE3YJIBTATbBI

K konimy oOydeHus B 7 Kjacce MpeIMeTHBIC Pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTH y 00yHAIOIIUXCS YMEHUI:

WCTIOJb30BaTh TMOHATUS: (U3NYECKHE W XUMUYECKHUE SIBJICHHS, HAONIOACHUE, SKCIIEPUMEHT,
MO/IeNb, TUTIOTE3a, €AMHUIBI (PU3NUYECKUX BEIMYHMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSHUS
BemiectBa (TBEpIOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JABWXKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, IPSIMOJUHEHHOE), TpPaeKTOpUs, paBHOJEHCTBYIOIAs Ccuia, Jaedopmanus
(ympyrasi, maacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath sBiaeHHS (Auddy3us, TEIIOBOE ABMKEHHE 4YaCTHI[ BEIIECTBAa, PAaBHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JIBIDKCHHE, MHEPIIHS, B3aUMOJICHCTBHE TEJl, paBHOBECHE TBEPIBIX
TEJI C 3aKPEIIEHHON OChIO BpAIICHUS, Ieperada AaBICHUS TBEPABIMU TEIIAMH, KHUIKOCTIMHA U
razaMu, atMoc(epHOe JaBJIeHHE, IJaBaHUE TeJ, MPEBpAIICHHUs] MEXaHWYECKOW SHEepruu) mo
ONHMCAaHWIO HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOUINX JaHHOE
(buznyecKoe sIBICHUE;

pacrio3HaBaTh TPOSIBICHUE W3YyYCHHBIX (DM3MUYECKUX SBICHUH B OKPYKAIOUIeM MHUpPE, B TOM
qrcie (U3MYECKUe SIBICHUS B TPUPOJE: MPUMEPHI IBWKECHUS C Pa3IHYHBIMH CKOPOCTSIMH B
KUBOW W HEXKWBOW TpHpOJE, NEHCTBHE CHIBI TPEHUS B MPHUPOJEC W TEXHHKE, BIUSHUC
aTMOC(EpHOTO JTaBJICHUSI Ha KUBOW OPraHM3M, ITUIaBaHUE PbHIO, PhIUard B TEJE YelOBEKa, MPH
9TOM TEPEBOAMTH TMPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIIENATH CYINIECTBEHHBIC CBOWCTBA
(mpu3Haky) PU3NYECKUX SBICHUA;

OTHCHIBATh H3YYECHHBIE CBOWCTBA Tel U (HU3UUECKHE SBICHUS, HUCHONB3YS (usnueckue
BEITMYMHBI (Macca, 00bEM, TUIOTHOCThH BEILECTBA, BPEMs, MyTh, CKOPOCTb, CPENHSS CKOPOCTD,
CHJIa yIPYrocTH, CHJIa TSDKECTH, BEC Tella, CUila TPeHHUs, JaBjieHue (TBEPIOro Tea, KUIKOCTH,
ra3a), BBITAJKMBAIOIIAs CUJla, MEXaHHYeckas paboTa, MOIIHOCTh, TJIEYO CHJIbI, MOMEHT CHJIbI,
KO3 (GUIMEHT MOJEe3HOr0 JNEHCTBHUS MEXaHM3MOB, KMHETHYECKas U MOTEHUHUATIbHAs SHEPrus),
IpU ONHMCAHUU TMPABUJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIOIb3YEMbIX BEIWYUH, HUX
0003HaYeHHS] ¥ €AUHUIBI (PU3NYECKUX BEITUYHMH, HAXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(U3MYECKYIO BEJIMYUHY C IPYTUMHU BEJIMYUHAMH, CTPOUTH IPaUKH U3y4EHHBIX 3aBUCHUMOCTEN
(bu3HYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3WYECKUE SBICHUS U TPOIECCHI, HCHOJIB3Ys IpaBuiIa
CIIOXEHHsI cUJl (BAOJb OJHOU MpsiMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUiio
paBHOBecHs pbrdara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAaHEHHSI MEXaHUYECKOM
SHEPruu, NpH OTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alHUChIBaTh €ro
MaTeMaTH4eCKOe BhIPaXKECHHE;

OOBSACHATh (PU3UYECKUE SIBIICHUS, MPOILIECCH U CBOMCTBA TN, B TOM YHUCIE U B KOHTEKCTE
CUTYaIil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BHISBIATh MPUUMHHO-CIEACTBEHHBIE CBSI3H,
CTpOUTH OOBsCHEHHE U3 1—2 JOTUYECKUX IIaroB C OMOpod Ha 1—2 H3Y4YEHHBIX CBOWCTBA
(bu3nuecKuX ABICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemate pacuéTHble 3a1auu B 1—2 JNEMCTBUS, UCHOJIB3YS 3aKOHBI M (POPMYIBI, CBSI3BIBAIOIINE
(u3nuecKkue BETMYMHBI: HA OCHOBE aHallM3a YCIOBHUS 3aJlaud 3alHCBIBATh KPAaTKOE YCIOBHE,
MOJACTaBIATh, (DM3MUECKHE BEIWYMHBI B (QOPMYIBI U TMPOBOJUTH PACUYETHI, HAXOIWTH
CIpaBOYHBbIC JaHHBIC, HEOOXOJWMBIC Ui pEIIeHUs 3a/a4, OIEHUBATh PEATUCTHYHOCTD
MOJIy4eHHOH (PU3NUeCcKOl BEINYHHBI,



pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIU (U3NISCKUX METOJIOB, B
ONMCAaHUU HCCIEOBAHUS BBIICIATh MPOBEPSEMOE MPEANoJIoKeHHe (TUNoTe3y), paziuyaTh U
WHTEPIPETUPOBATH MOJYYCHHBIH Pe3yIbTaT, HAXOAUTh ONIMOKH B XOJ€ OIBITA, JIEIATh BHIBOIBI
I10 €T0 pe3yabTaTaM;

MIPOBOJUTH OIBITH TI0 HAOIIOACHUIO (DU3MUYECKUX SIBJICHHA WU (U3NUYCCKUX CBOWCTB TEI:
(dbopMyITMpoBaTh TPOBEPSIEMBIC MPEIINOJIIOKEHUS, COOUpPaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyIOBaHUs, 3aMUCBIBATH XOI OIBITA U (POPMYIUPOBATH BBHIBOJIBI;

BBITIOJIHATh TMPSMbIE H3MEPEHMsI PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00bEMa, CHIIBI H
TEMIIEPATYPHI C UCIIOJIB30BAHUEM aHAJIOTOBBIX U MU(DPOBBIX TPHOOPOB, 3AMKMCHIBATEH MOKA3AHUS
MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUIA;

MPOBOJIUTHh HCCIEOBAHUE 3aBHUCHUMOCTH OJHOW (PU3WYECKOW BETUYMHBI OT JPYrol c
WCTIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO ABMKYIIETOCS Tea OT
BPEMEHH JBIDKCHUS Tejla, CUJIbl TPEHHS CKOJIBKEHMSI OT Beca Tela, KadecTBa 00pabOTKH
MOBEPXHOCTEH TEJl U HE3aBUCUMOCTHU CHJIBI TPEHUS OT TUIOMIAN COMPUKOCHOBEHHS TEJI, CHUJIBI
YOPYTOCTH OT YAJWHEHUS MPYKUHBI, BEITAIKUBAIONMIEH CUJIBI OT 00hEMa MOTPY:KEHHOW YacTH
TeJa M OT TUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Te€ja, OT TIyOWHBI, HA
KOTOPYIO TIOTPY>KEHO TEJIO, YCJIIOBHH TIJIaBaHUS TeJl, YCIOBUN paBHOBECHs phluara U OJIOKOB),
Y4acTBOBaTh B IUIAHWPOBAHUU Y4€OHOTO HCCIIEIOBAHMS, COOMPATh YCTAHOBKY WU BBHITIOJHSTH
W3MEPEeHUs, CIeayd TMpeHJIOKEHHOMY TUlaHy, (UKCHUPOBATh PE3YJIbTAaThl  TOJYYCHHOU
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJIE TPEAJIOKECHHBIX TaONMHUI] M TpaduKoB, aeaTh
BBIBO/IBI 110 PE3YJbTAaTaM HUCCIEAOBAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpEeHUsl (PU3NYECKUX BEIHUYMH (IIOTHOCTH BELIECTBA JKUIKOCTH U
TBEPJOTO TeJla, CWiIa TPEHUS CKOJBXEHUS, JABIICHHE BO3AyXd, BBITAJKHUBAIOLIAs CHUJIA,
JecTByIolas Ha MOTPYKEHHOE B JKHMIKOCTh TeNO, KO3(PPUIMEHT IMOJIe3HOro JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys NPEAJIOKEHHOW HHCTPYKIMH: NPHU BBINOJIHEHUU W3MEPEHMI
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOW BEJIMYKHBI,
coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpU padboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHUEM;
yKa3bIBaTh MPUHIUIBI JCHCTBUS NPHUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAOIIUECS COCY/Ibl, OapOMETp, pblyar, MOABIKHBIM U HEMOBUKHBIN OJIOK,
HAaKJIOHHAsS INIOCKOCTh;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX NMPUOOPOB M TEXHUUYECKUX YCTPOMUCTB C
OMoOpod Ha HX omnucaHus (B TOM 4YHCIE: MOJAUIMITHHUKH, YCTPOWCTBO BOAOIPOBOAA,
TUIPABIMYECKUN TPECC, MaHOMETP, BHICOTOMEp, MOPIIHEBON HACOC, apeoMETp), HCIOJb3Ys
3HaHMUS O CBOICTBaxX (PU3MYECKUX SBJICHUW U HeoOXoaumble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh WH(GOPMAIIMIO O MPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAHUS
(bu3nuecKuX 3HaHUN B IOBCEIHEBHOM KU3HU IS oOecrieueHus 0€30MacHOCTH MPU 00palieHun
c mpubopamMu M TEXHHYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBBS U COOIIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOLLEN CPENE;

OCYILIECTBISITH OTOOP UCTOYHHKOB WMH(popmanuu B MHTepHETE B COOTBETCTBHM C 33aJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUM M TYyTEM CpPaBHEHUS pa3IMYHBIX
HMCTOYHUKOB BBIACNATH WH(POPMAIIMIO, KOTOpasi SBISETCS MPOTHBOPEUMBOM HIIM MOXKET OBITh
HEJI0CTOBEPHOM;



WCIOJIb30BAaTh TPU BBIIOJIHCHUU YUEOHBIX 3aJlaHUH  HAYYHO-TIOMYJISIPHYIO JTUTEPaTypy
(U3MUYECKOTO COJEpIKAHMS, CIPABOYHBIC MATEPHANbl, PECypchl ceTu VHTepHeT, BIaJeTh
npuéMaMu KOHCIIEKTUPOBAaHUSI TEKCTa, mpeoOpa3oBaHus HMH(OpMANMU W3 OJHON 3HAKOBOU
CUCTEMBI B JAPYTYIO;

co3JaBaTh COOCTBEHHBIC KpaTKWE IMHCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE 2-3
HMCTOYHUKOB MH(pOpMAIUK (PU3UIECKOTO COJIEp)KaHUs, B TOM YHCIIE IyOJUYHO JeNaTh KPAaTKHUE
COOOIIEHUsT O pe3ysibTaTaX IPOCKTOB WM YYCOHBIX HCCICIOBAaHUN, TMPU ITOM T'PAMOTHO
WCI0JIb30BaTh M3YYCHHBIN MOHATUHHBINA armapar Kypca (PU3MKH, CONMPOBOXKAATh BBICTYIUICHUE
MpE3EHTALNEN;

IIPY BBITIOJTHEHUH YICOHBIX MPOEKTOB W MCCIICIOBAHUHN pacIpe/esiaTh 00sS3aHHOCTH B TPYIINE B
COOTBETCTBHUU C IIOCTABJICHHBIMU 3aJadyaMM, CJCAUThL 3a BBLIIIOJIHEHUEM IIJIaHa JEHCTBUM,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JCSITCILHOCTH TPYIIIBI, BBICTPAWBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, YUUTHIBAsI MHCHHE OKPY)KAFOIIIHX.

K xonuy oOydyeHus B 8 kiacce npeiMeTHble pe3yabTaThl Ha 6a30BOM YpOBHE JIOJKHBI OTpaXkaTh

c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

WCIIOJIb30BaTh MOHATHS: Macca W pa3Mephbl MOJICKYJI, TEIUIOBOE JIBM)KCHHE aTOMOB M MOJICKYII,
arpe€ratHbl€ COCTOSIHHMA BCHIICCTBA, KPUCTANIMYCCKHUE H aMOPCbHBIe TEJa, HaCBIIHeHHBIﬁ n
HeHaCBII_HeHHI)II\/'I nap, BJAXHOCTHL BO34yXad, TCEMIICpATypa, BHYTPCHHIAA OHCPIUA, TEIJIOBOU
JIBUTATENb, JJIEMEHTApPHBIA JIIEKTPUYECKHM 3aps], SJIEKTPUYECKOE TI0JIe, IMPOBOJHHUKH U
JAUBJICKTPUKH, MHOCTOSIHHBIN BJ'IeKTpI/I‘-IeCKI/Iﬁ TOK, MAaroHuTHOC I10JIC,

pa3nuyarth SBJICHUS (TEIUIOBOE PACIIMPEHUE U C)KATHe, TEIUIoTepeiada, TeIJIOBOe PAaBHOBECHE,
CMauuBaHKe, KaWUIAPHBIC SBJICHUS, UCTApEHUe, KOHIACHCAIUS, TUTABJICHUE, KPUCTAJUIN3AIUs
(oTBepnmeBaHME), KHUIEHHUE, TeIulonepeaada (TErUIONPOBOIHOCTh, KOHBEKIUS, H3IydeHHUE),
AIIEKTPHU3ANNS TEJN, B3aMMOJICWUCTBHE 3apsOB, NCHCTBUS AJIEKTPHUECKOTO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aUMOJICHICTBHE MarHUTOB, JACHCTBHE MarHUTHOTO TOJISI HA TMPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHAsE MHIYKIUS) TI0 ONMCAHHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JJaHHOE (PU3NYEeCKOe SIBJICHUE,

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SIBIICHUI B OKPYXKAIOIIEM MHUpPE, B TOM
qrcie GU3NUECKUE SBICHUS B IPUPO/IC: TIOBEPXHOCTHOE HATSHKCHUE U KAITMJUIAPHBIC SIBICHUS B
MPHUPOJIe, KPUCTAILIBI B IpUpoe, m3rydyeHne ColHIa, 3aMep3aHue BOJ0EMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHue pOCHI, TyMaHa, WHeEs, CHeEra, OJJCKTPUYECKUE SBJICHHUA B arMocdepe,
ANIEKTPUYECTBO JKMBBIX OPraHW3MOB, MAarHUTHOE ToJie 3eMiH, Jpeid NOoICoB, pPOJb
MarHUTHOTO TIOJISE JJs KU3HU Ha 3emiie, MOJSpHOE CHUSHUE, TpPU 3TOM TNEPEeBOIUTH
MPAKTUYECKYI0 3a7adyy B y4eOHYI, BBIICIATH CYIICCTBEHHbIC CBOMCTBA (IIPU3HAKH)
(U3NYECKUX SBIICHHIA,

ONKCBHIBATh H3YYCHHBIC CBOWCTBA TeN W (PU3MUYCCKHE SBJICHUS, WCIOJB3YysSd (QHU3HUECKHUE
BETTUYMHBI (TEeMIIepaTypa, BHYTPEHHSSI SHEPTHUS, KOJIMYECTBO TEIUIOTHI, yEIbHAS TETIOEMKOCTh
BEI[ECTBA, yJeNbHas TEIUIOoTa IUIaBIIEHUS, yAelIbHAas TEIJoTa MapooOpa3oBaHUs, yelbHas
TEIUIOTa CTOPaHHUA TOIUIMBA, KOX(PQPHUIIMEHT TOJE3HOTO JCHCTBHS TEMJIOBOM MAIIHHBI,
OTHOCHUTENIbHAsI BJIAXKHOCTb BO3/yXa, OJIIEKTPUYECKHH 3apsi, CHJIa TOKa, JIIEKTPHUYECKOe
HampspKeHHe, COMPOTUBIEHUE MPOBOJHUKA, YIEIHHOE COMPOTHBIICHHE BEIIeCTBa, padoTa u
MOIIIHOCTh JIEKTPUUECKOTO TOKA), MPH OMUCAHUU MPABUIBLHO TPAKTOBATh (PUIUUECKHI CMBICIT
WCIOJIb3YeMBIX BEJIMYHUH, 0003HAYCHUS U IUHUIBI (PU3NIECKUX BEIMYUH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIOIIME JAHHYIO (DPU3WYECKYIO0 BEIMYMHY C APYTUMH BEIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (DM3UYECKHE SIBICHUS W MPOIECCHI, HCIOJIB3YS OCHOBHBIC
MOJIOKEHHUSI  MOJICKYJISAPHO-KMHETHYECKOW  TEOpUH  CTPOCHMS  BELIECTBA,  MPHHIIUI
CYIIEPIIO3UINY TI0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma s
ydactka 1enu, 3akoH JDxoyms—JIeHna, 3akOH COXpaHEHHsS DSHEPTHH, TPH 3TOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHIECKOE BHIPAKCHHE;

OOBSICHATH (PU3MUYECKHE TPOILECCHl U CBOMCTBA TEN, B TOM YHCJIE€ M B KOHTEKCTE CHUTYallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh MPUIUHHOCICICTBEHHBIC CBS3H, CTPOHTH
0o0bsicHeHHe M3 1—2 JOrMYecKux IIaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOWMCTBA (PM3NYECKUX
SIBIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a1aud B 2—3 JEWCTBUS, WCIOJB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢bu3nveckue BEIMUYMHBI: HAa OCHOBE aHaJM3a YCIOBHS 3a/Ia4M 3allMChIBATH KPAaTKOE YCIOBUE,
BBISBJISITh HEAOCTATOK JAaHHBIX Ui pEIIeHHs] 3aJa4d, BBHIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEOOXOMMBIEC /ISl €€ pelIeHUs, MPOBOIUTH PAcYEThl W CPaBHUBATh MOJYYEHHOE 3HAYCHHE
(U3NIECKOl BETMYNHBI C H3BECTHBIMU JTAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHIMTh IPH IMOMOIIM (PU3UYECKHX METOOB,
WCTIONb3Yysl OINMCAHWE WCCIENOBAHMSA, BBIIACTATH IMPOBEPSIEMOE MPEIIOI0KEHUE, OIICHUBAThH
MPAaBHIILHOCTH MOPSIIKA MPOBECHUS UCCIIEIOBAHMS, I€TaTh BBIBOIBI;

MPOBOJIUTH OMBITHI TI0 HAOTIOACHUIO (DU3WUYECKUX SIBICHHA WM (U3NYECKUX CBOWCTB Tel
(kanWJUIApHBIE SBJIEHHUS, 3aBUCHUMOCTh JaBJIEHUS BO3AyXa OT €ro o0ObéMa, TemImeparypsl,
CKOpOCTH IIpollecca OCTBIBaHMsSI M HAarpeBaHMs IpU H3IyYEHUM OT IBETa H3JIydarolien
(mornomiaronieil) MOBEPXHOCTH, CKOPOCTh HCHAPEHMs BOJBl OT TEMIEpaTypbl JKUAKOCTH U
IUIOIIAaN €€ MOBEPXHOCTH, DJIEKTpU3alUs Tel U B3aUMOJCHCTBUE 3JIEKTPHUUECKUX 3apsJiOB,
B3aMMOJICHCTBUE IOCTOSHHBIX MAarHMTOB, BM3YyaJIM3allUs MAarHUTHBIX MOJIEH HOCTOSIHHBIX
MarHuToB, NEMCTBUS MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, CBOICTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  AJIEKTPOABMUraTelss  IOCTOSHHOIO  TOKa):  (opMyiaupoBaTh  INpOBEpsieMbIe
IPEIIOJIOKEHNs, COOMpaTh YCTAaHOBKY M3 MPEIIO0KEHHOTO 000pYHOBaHMs, OMMCHIBATH XOJ
OMbITa U POPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATE IPSIMbIE M3MEPEHHs] TEMIEpaTypbl, OTHOCUTEJIHOM BIIAXXKHOCTU BO3/yXa, CHIIbI
TOKa, HANpsHKEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MYECKUX
BEJIMYUH, CPABHUBATh PE3y/IbTaThl U3MEPEHUH C yUETOM 33JaHHON aOCOIOTHON MOTIPEIIHOCTH;
IIPOBOJIUTh HUCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEJIMYMHBI OT Jpyrol c¢
UCIOJb30BAHUEM NPSAMBIX H3MEPEHHUIl (3aBHCHMOCTh COINPOTHBIIEHUS NPOBOJHHUKA OT €ro
JUIMHBI, TJIOLIA/IU MTOTIEPEYHOTO CEUEHHs U YIEIbHOI0 COIPOTUBIICHHUS BEILECTBA IPOBOIHUKA,
CHJIBl TOKa, HWJAYLIEro uepe3 MPOBOJHHUK, OT HANpsOKeHHUs Ha IPOBOJHHUKE, HCCIIECIOBAaHUE
MOCIEIOBATEIbHOIO M MAapauIeIbHOTO  COEAMHEHUH  NPOBOJHMKOB):  IJIAHMPOBATh
HCClIeIoBaHUE, COOUPATh YCTAHOBKY M BBIMIOJIHATH U3MEPEHHUS, CIIEAYs NPeAIoKEHHOMY IUIaHy,
(bUKCUpOBaTh pPe3yabTAaThl MOTYYEHHONW 3aBHCUMOCTH B BUAE Tabaul M rpadukoB, AenaTh
BBIBO/JIbI IO PE3yJbTaTaM UCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUs] (PU3NUECKUX BEIUUYMH (yelbHas TEeIJI0EMKOCTh BEIIECTBa,
COINIPOTHUBIIEHUE IPOBOJHUKA, pab0oTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBAThH
U3MEpEHHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeNys MPEAI0KEHHON HHCTPYKLUHU, U
BBIUUCIIATH 3HAUEHUE BEJTMYUHBI;



coOII0IaTh MpaBHiia TEXHUKU OE30MAaCHOCTH MPU paboTe ¢ 1adopaTopHbIM 000PYI0BAHUEM;
XapaKTepU30BaTh MPUHLUIBI JCHCTBHUS M3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OTOpO Ha WX omucaHusa (B TOM YHUCIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, HapoBas
TypOuHa, aMIepMeTp, BOJIBTMETpP, CUETUHK DJICKTPUUYECKON 3HEPTHH, AIIEKTPOOCBETUTEIHHBIC
npuOOpBI, HarpeBaTeNbHBIC AIEKTPONPHOOPHI (PUMEPHI), AIEKTPUUYECKHE MPEIOXPAHUTEIH,
AIIEKTPOMATHUT, AJIEKTPOABHUraTeNb IMOCTOSHHOTO TOKA), MCIONB3ys 3HAaHUS O CBOMCTBax
(bU3NIEeCKUX SABICHUH U HEOOXOJMMbIE (PH3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEIbHBIE MPHOOPHI MO CXeMaM U
CXEMATUYHBIM PHUCYHKaM (KHIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETp, THIPOMETP,
JIBUTATENlb BHYTPEHHETO CrOPaHUs, IIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI SJEKTPHIECKHUX
Hernel ¢ Mocie0BaTeIbHBIM U IMapaJUIeTIbHBIM COSIMHEHHEM JJIEMEHTOB, pa3iinyasl YCIOBHEIE
0003HaUEHHSI DIIEMEHTOB MIEKTPUIECKUX LIETEH;

MPHUBOANTH TPUMEPHI (HAXOIUTh WHPOPMAIHMIO O MPHMEpax) MPaKTHYECKOTO HCIIOIb30BaHUS
(u3nyecKux 3HaHUN B MOBCEIHEBHOM KU3HU Ul 0OecriedeHHst Oe30MacHOCTH MpU 0OpaIeHun
¢ mpubOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHsS 370POBbS U COONIONCHHS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIICH Cperie;

OCYIIECTBIISITH TMOWCK HWH(pOpMaruu (U3NIECKOTO conepxanus B MHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH W TYyTEM CpPaBHEHHS JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJCISATH
WHGPOPMAIIHIO, KOTOPAS SBISIETCS IPOTHBOPEYUBON MITH MOXKET OBITH HEJIOCTOBEPHOM;
WCTIONb30BaTh TMPH BBITIOJHEHWH YYEOHBIX 3aJaHUN HAYYHO-TIOMYISIPHYIO JIUTEPATypy
(Gu3n4ecKoro coaepXkaHus, CIPaBOYHbIE MaTepuanbl, pecypcbl cetu MHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(OpManMu M3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMChbMEHHBIE M KPaTKUE YCTHBIE COOOIIEeHUs, 00001mIas nHhOPMAITHIO
U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COAEP>KaHUs, B TOM YUCIIE MYOJINYHO MPEACTaBIATh
pe3yabTaThl MPOEKTHOW WM MCCIEeNOBATEIbCKONW JAEATENBHOCTH, IPH 3TOM TI'PaMOTHO
UCIOJb30BaTh U3yYEHHBIM MOHATUHHBIN amnapar Kypca (pU3MKH, CONPOBOXIATh BBICTYIJICHHUE
Mpe3eHTalNEeH;

IIPYU BBIMOJIHEHUH Y4EOHBIX IPOEKTOB U MCCIEIOBAHUN (PU3UUYECKUX IPOLECCOB pacIpeelsiTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUU C IIOCTABICHHBIMHU 331a4aMH, CJIIEAUTH 32 BBIIIOJHEHHEM
IUTaHA JEHCTBUM M KOpPPEKTUPOBaTh €ro, aJieKBaTHO OLIEHUWBaTb COOCTBEHHBIM BKJIAJ B
NeATeNbHOCTh IPYIIbl, BBICTPaUBaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, IPOSBIASA
TOTOBHOCTb pa3periaTtb KOH()IUKTHI.

K koHiy oOydyeHus B 9 kiacce npeiMeTHbIE pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpPakaTh
Cc(OPMHUPOBAHHOCTh y OOyUarOIUXCs YMEHUI:

HCIIOJIb30BATh INOHATUA: CUCTCEMa OTC‘IéTa, MaTepHralibHas TO4YKa, TPACKTOPUS, OTHOCUTCIILHOCTDb
MCXaHHUYCCKOT'O JABVOKCHUA, )Ie(l)OpMaLII/ISI (ynpyra;l, HJlaCTI/I‘{eCKaH), TPCHUC,
HEHTPOCTPEMHUTCIIBHOC YCKOPCHUC, HCBCCOMOCTL U IICPECTPY3KU, LHCHTP TAKECTH, a0COJIFOTHO
TBép,Z[OG TCJIO0, HCHTP TAKECTU TBépI[OFO TCJIa, PaBHOBCCUC, MCXAHUYCCKUC KoJIeOaHMS U BOJIHBI,
3BYK, I/IH(I)pa3ByK " YJIbTPAa3BYK, SJICKTPOMArHUTHBIC BOJIHBI, IIKaJIa 3JICKTPOMArHUTHBIX BOJIH,
CBCT, 6J'II/I30py1(0CTB U JAJIBHO30PKOCTDH, CIICKTPbI UCITYCKAHUA U IOTJIOMICHUA, am:(ba, Octa- u
raMMa-usIydCHHsl, U30TOIIbI, AACpHAA SHCPICTUKA,

pas3iiniate  ABJICHUA (paBHOMepHOC U  HCPABHOMCPHOC HpHMOJ’IHHCﬁHOC JABWXKCHUC,
PaBHOYCKOPCHHOC HpHMOHHHCﬁHOC JBMOXKXCHHC, CBO6OI{HOC maacHue TCEJI, PABHOMEPHOC



JBUKEHHE [0 OKPYXHOCTH, B3aUMOJIEHMCTBHUE TeEJl, PEAKTHBHOE MIBWKEHHUE, KOJIEOATEIbHOE
JBIDKEHUE (3aTyXalolMe M BBIHY)XJCHHbIE KoJeOaHHs), pPE30HAHC, BOJHOBOE JIBUKCHUE,
OTPaXCHHUE 3BYKa, IPSIMOJIMHEIHOE paclpOCTpPAaHEHHE, OTPAaXEHHE M IIPEIOMIICHUE CBETa,
MOJIHOE€ BHYTPEHHEE OTpPAKCHHE CBETa, pa3joKeHHE OeJoro CBeTa B CIEKTP U CIOXKEHHUE
CHEKTPAJIbHBIX LBETOB, AMCIIEPCHUSl CBETAa, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JMHEMYaTOro CHEeKTpa HU3JIy4YEHMs) MO OINMCAHUI0 HUX XapaKTepHBIX CBOMCTB UM Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHHE H3YYCHHBIX (DU3NYECKUX SIBICHHN B OKpYXAroOIleM MHUpE (B TOM
yrcae (U3NYecKue SBJICHUS B MPHUPOJE: MPHUIMBBI M OTIMBHI, JBIKEHHE TutaHeT COTHEYHOM
CHUCTEMBI, PEaKTHBHOE JBW)XCHUE J>KHBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB KHUBOTHBIMH,
3eMJIETPSICEHHE, CEHICMHYECKHEe BOJIHBI, IIyHAMM, 3XO, I[BE€Ta TeJl, ONTHYECKHUE SBIICHUS B
pupose, OUOJIOTUYECKOE JEHCTBHE BHJIUMOIO, YIbTPapUOJIETOBOTO M PEHTI€HOBCKOIO
U3JIy4eHUH, €eCTECTBEHHbI paJuOaKTHUBHBIA (OH, KOCMHUYECKHE JIydd, paJuO0aKTUBHOE
U3JIy4eHUE MPUPOJIHBIX MHHEPAIOB, JACWCTBUE PATUOAKTHUBHBIX M3JIyYEHUH HA OpraHusM
YeJI0BEKa), IPU 3TOM MEPEBOANUTD NMPAKTUYECKYIO 33/1a4y B yUEOHYIO, BBIJEATH CYLIECTBEHHbIE
CBOMCTBa (IMpU3HAKN) PU3NYECKUX SBICHUI;

OTHCHIBaTh H3YYECHHbIE CBOWCTBA Tel W (QU3UYECKHE SBICHHS, HUCHOJB3Ys (u3nueckue
BEJIMYMHBI (CPEIHSASI U MTHOBEHHAsl CKOPOCTh Tella P HEPABHOMEPHOM JBH)KEHUHU, YCKOPEHHE,
nepeMeleHue, MyTh, YIJIoBas CKOpPOCTb, CUJa TPEHHUS, CHUJIa YIPYrOCTH, CHJIA TAKECTH,
yCKOpeHue CBOOOJHOrO MaJeHUs, BEC Tejla, UMIYJIbC Tejla, MUMITYJIbC CHJIbl, MEXaHHYeCKas
paboTa M MOUIHOCTh, MOTEHLMAJIbHASI HEPIHs Tela, MOIHITOr0 HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIMATIbHAS SHEPTUs CHKaTOM NPYXKUHBI, KMHETUYECKas dHEprus, MOJHas MeXaHWuYecKas
SHeprus, Mepuoj] W 4YacToTa KojeOaHWM, AJTUHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, MOKa3aTeilb NPEJOMJICHUS Cpelbl), IPHU OMHCAHUMU IMPABUIBHO TPAaKTOBATh
(bu3MUeCKuil CMBICI HUCIOJIb3YEeMbIX BEJIMYMH, 0003HAUCHUS U €IUHUIBI (PU3NYECKUX BEIHYMH,
HaXO0JUTh (POPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO0 BETUUYUHY C JPYTHMMH BEeJIHMYHMHAMU,
CTPOUTH rpapUKu U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA Tei, (u3nUeckue SBICHUS M MPOLECCHI, HCIOJB3YS 3aKOH
COXPaHEHHUS PHEPIrHH, 3aKOH BCEMHUPHOIO TATOTEHMSI, IPUHLHUI CYNEPHO3ULIUU CUJI, TTPUHLIUI
oTHOcuTenbHOCTH ['anmuiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI
OTpPa)XCHUsI U TMPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAacCOBOTO YHUCEN MpHU
SIIEPHBIX PEAKIMAX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alKCHIBATH €TO
MaTeMaTH4eCKOe BhIPaXKECHHE;

OOBSACHATH (PU3MUECKHE TPOLECCHl U CBOWMCTBA T€l, B TOM YHCIE U B KOHTEKCTE CUTYyallui
MIPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHHE U3 2—3 JOTHYECKHX IIIaroB ¢ OMOpPOi Ha 2—3 M3Yy4EHHBIX CBOWCTBA (DU3UYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a7aun (OMHUpPAIOIHecs Ha CUCTeMY U3 2—3 YpaBHEHMI), UCHIONB3Ys 3aKOHBI
u QGopMynbl, CBSI3BIBAIONINE (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBUS 3aJaud
3aMMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BRIOUPATH
3aKOHBI W (OPMYNbl, HEOOXOAUMBIE MMl PpEHICHHs, MPOBOJUTH PacdyE€Thl M OILICHUBAThH
PEAUTUCTUYHOCT TIOMYYSHHOTO 3HAUEHUST (PU3NIECKON BETUIHHBI;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh IMpPHU IMOMOIIM (PU3NYECKUX METOOB,
UCIOJIb3YSl ONMCAHHUE MCCIEAOBAHUSA, BBIIEIATH IPOBEPSIEMOE MPEIOIO0KEHUE, OLICHUBATh



MPAaBUIBHOCTh TOPSJIKA MPOBENEHHS HCCICIOBaHUS, JENaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (DU3UYECKHX SIBJICHUNW WM (PU3MYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOTO 3aKoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPIHH, 3aBHCHUMOCTH IEpHOJa
KoJIeOaHUH TPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U jKECTKOCTU MPYKUHBI ¥ HE3aBUCHUMOCTD
OT aMIUIMTYAbl MaJbIX KOJICOAHUHU, MPSIMOJIMHEHHOE PacCIpOCTPAHEHHE CBETA, PA3JI0KEHUE
0enoro cBera B CHEKTp, M3yYCHHE CBOMCTB HM300paXCHUS B IUIOCKOM 3€pKalie M CBOWCTB
M300pakeHUsl TpeaMeTra B coOWparomieid JiMH3e, HAONIOJCHWE CIUIOIIHBIX M JIMHEWYaThIX
CIIEKTPOB M3JIYYCHHS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000pyIOBaHMsI, OMUCHIBATH X0 OTIBITA U €T0 PE3YIbTATHI, (POPMYIUPOBATH BHIBOIHI;

MPOBOJIUTH NIPU HEOOXOJUMOCTH CEPUI0 TMPSIMBIX M3MEPEHHH, OIpENelsis CpelHee 3HaueHHe
n3MepsieMoil BennuuHbl (POKYCHOE paccTOsiHUE coOMparolieil JIMH3bI), 000CHOBBIBATh BHIOOP
crioco0a n3MepeHus (M3MEpPUTEIHLHOTO MPUOopa);

MPOBOJIUTH UCCIIEOBAHUE 3aBHUCHUMOCTEH (DM3NYECKUX BEIWYHH C WCIOJIB30BAHUEM MPSIMBIX
M3MEpeHNH (3aBUCUMOCTh ITyTH OT BPEMEHH P PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HadalbHOM
CKOpOCTH, TIeproJia KOoJeOaHWi MaTeMaTHYeCKOro MasTHHUKA OT JUTUHBI HUTH, 3aBUCHMOCTH
yria OTpaKeHHsI CBeTa OT yrila MaJeHHs M yIiia MPEeIOMIICHHsSI OT yIJia MajeHus ): TUIaHHPOBATh
HCCIIeZIOBaHUE, CAMOCTOSTEIIEHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YNIbTAThl OTYyIEHHOM
3aBHCUMOCTH (M3WYECKUX BEIWYMH B BHUAE Tabnui W rpadukoB, AenaTb BBIBOJBI IO
pe3yabpTaTaM HCCIeIOBAHMS,

MIPOBOJUTH KOCBEHHbIE U3MEPEeHUs (U3NYECKUX BETUYHH (CPEIHAsS CKOPOCTh M YCKOPEHHE Teja
P PaBHOYCKOPEHHOM JIBKEHHUH, YCKOPEHHE CBOOOTHOTO MaACHUS, >KECTKOCTh MPYXKUHBI,
KO3 (GUIMEHT TPEeHUS CKOJBKEHHs, MEXaHHueckass paboTa M MOIIHOCTh, 4acTOTa M MEPUOJ]
KoJieOaHUi MaTeMaTHYeCcKOro M MPYKHMHHOTO MAasTHUKOB, ONTHYECKas cuja coOuparoiieit
JUH3bI, PAJUOAKTUBHBINA (DOH): IJIAHUPOBATH H3MEPEHHs, COOMpaTh HKCIEPUMEHTATbHYIO
YCTAaHOBKY U BBINOJHATh HM3MEPEHHUs, CJeays NPeIJIOKEHHOW WHCTPYKIUH, BBIYUCISATDH
3HaUYEHUE BEJIMYMHBI M AaHAJIM3UPOBATh MOJYYEHHbIE pE3yiIbTaThl € Y4ETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN;

coOroAaTh MpaBuiia TEXHUKHU 0€30MacCHOCTHU MpHU paboTe ¢ 1adopaTOPHBIM 000PYA0BAHUEM;
pa3nuyaTh OCHOBHBIE MPHU3HAKU H3YUEHHBIX (U3MYECKUX MOJeJeil: MmaTepuanbHas TOYKa,
abCoNMIOTHO TBEPAOE TENO, TOYEUHBI MCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAst MOJENIb aTOMHOTO $I/Ipa;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS HM3YYEHHBIX NMPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OTMOpOM Ha WX omnucaHus (B TOM YHCIE: CHHAOMETP, JATYUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, pakera, 5XOJOT, OYKH, IMEepHUcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIbI,
CHEKTPOCKOI, J03UMETp, kamepa Bunbcona), HCIONb3ys 3HAHUA O CBOMCTBaX (hU3MUECKUX
SBJICHUH U HEOOX0JMMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMbl M CXEMaTU4YHble PHCYHKH HW3YUYEHHBIX TEXHHYECKUX YCTPOICTB,
U3MEPUTENbHBIX MPUOOPOB M  TEXHOJOTMYECKHX MPOLECCOB IMPH pEHIeHUH y4eOHO-
MPAKTUYECKUX 3a7a4, ONTUYECKUE CXEMBI JJIsl HOCTPOCHUS U300paKEHUI B IJIIOCKOM 3epKaje U
coOuparolei JHH3E;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh WH(GOPMAIIMIO O MPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAHUS
¢u3nYecKuX 3HaHUH B MOBCETHEBHOM XM3HU JUIsI 0OecrieyeHns: 0€30MacHOCTH MPH 0OpaIieHuu



¢ mpubopaMu W TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHECHHS 3J0POBBS U COOIIOJICHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKAIOLLEH Cpene;

OCYIIIECTBIISTh TOMCK MHpOpMAIUK PU3NIECKOTO cojepxkaHus B MIHTepHETe, caMOCTOATEIHHO
(dbopMynUpys MOMCKOBBIA 3alpoc, HAXOAUTh MYTH OMPEACTCHUS TOCTOBEPHOCTH TOTYYCHHON
I/IH(bOpMaIII/II/I Ha OCHOBC UMCIOIIUXCA 3HaHUU U JOITIOJIHUTCJIIbHBIX HCTOYHHUKOB,

WCIOJIb30BAaTh IPU BBIIOJIHEHUM YUYEOHBIX 3a/laHUi HAay4HO-NOMYJISAPHYIO JIUTEpaTypy
(U3HYECKOTO COJIep)KaHMS, CIPABOYHBIC MAaTEpHAJbl, pecypchl cetd VIHTEepHET, BIAICTh
npuéMaMu KOHCIIEKTHPOBAHMs TEKCTa, MpeoOpa3oBaHus HH(OpManmu M3 OJHOW 3HAKOBOH
CHUCTEMBI B IPYI'yIO;

co3JaBaTb COOCTBEHHbIE INHMCBMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(OpMalLUU U3
HECKOJBbKUX HCTOYHHKOB (1)I/IBI/I‘~I€CKOFO COJZICpIKaHUA, HY6J'H/I‘~IHO MNpEACTAaBJIATE PE3YJIbTAThL
HpOGKTHOI\/JI nJIn HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH, IIPHU J3TOM TI'PaMOTHO HWCIIOJbB30BAaTh
M3Y4YEHHbIN NOHATUHHBIN anmapar u3y4aeMoro paszena (pU3uKu U COTPOBOXKAATH BHICTYIUIEHHE
MPE3CHTAINEN C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
11 ®dusuka - HayKa 0 ozie 2
M3Hia - Hayka 0 fpupo https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmmorexa [OK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BetliecTEa https://m.edso0o.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHIICCKOT ABHACHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KJIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3geoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble sIBJIEHUS
. bubnuotexa [JOK
1.1 C 7
TPOCHHE H CBOMCTEA BELIECTBA https.//m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CTIOBBIE MPOTiecCH! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUAN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHeIe SBICHHS 6 1 15 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHUTHA HHAYIIIA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
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9 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
11 10 1
OTMCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3aumoeiictBre Te 20 1 3
MMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannyeckue Kojae0aHusi U BOJTHbBI
bu6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nomoreka I
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHH4eCcKHE BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 9 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK
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bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOTPAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA
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HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pa3nuyaTh SIBJICHUS MO OMMCAHHUID HMX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PM3MUYECKUX SIBJICHUH B OKpYXKaroIleM
MHpE, B TOM 4ucie (pu3nueckue SBJICHHUsS B MPUPOJIE, IPU 3TOM IEPEBOIUTDH
MPaKTUYECKYI0 3aJady B YyueOHYI0, BBIJENATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKyM) pU3NYECKUX SIBICHUM

1.4

OTIMCHIBATh HM3YyYEHHBIC CBOHCTBA TeNl M (DU3UUYCCKHE SIBIICHUS, HCIIOJB3YS
(u3HYecKre BETUYHHBI, TIPU ONKMCAHWH TMPABUIBHO TPAKTOBATH (PH3UUCCKHIMA
CMBICTT HCIIOJIb3YeMbIX BEIUYHH, WX OOO03HAYCHHS] W CIUHHIIBI (U3MUCCKUX
BEJTUYHH, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO (PU3NUYCCKYIO BETHUNHY
C JpYrUMH BEIMYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBHCHMOCTEH
(bMBUYECKUX BEIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3HUECKUE SIBICHUS U MPOIIECCHI, UCTIONIb3YS
W3YYECHHBIE 3aKOHBI, MPH 3TOM JAaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE

1.6

O0OBSACHATH (PU3NYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallull MpPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE M3 1 — 2 JOrHYecKHUX
aroB ¢ omopoid Ha 1 — 2 W3y4EeHHBIX CBOWCTBAa (PU3MUECKHX SIBJICHHM,
(bu3MUecCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiath pacy€THble 3a1a4d B 1 — 2 1eHCTBUS, UCIIONIB3YS 3aKOHBI U (POPMYIIBI,
CBs3BbIBAIOIIME (PU3MUECKHUE BEIWYUHBI: Ha OCHOBE aHallu3a YCIOBHUS 3a/adyd
3aMMChIBaTh KPaTKOe YCIOBUE, TMOJCTABIATH (U3MUYECKUE BEITUYMHBI B
dbopMynbl M MOPOBOAUTH  pPAcué€Thl, HAXOAWUTh CIIPaBOYHBIC JaHHBIE,
HEOOXOUMBIE JUISl PEIIeHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTh MOTy4YEeHHOU
(bu3nuecKoi BEIMYUHBI

1.8

pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIM (HU3NUIECKUX
METOJIOB, B OIIMCAaHUH UCCIIEOBAHMSI BBIIEIATD NIPOBEPAEMOE IIPEIIIOJIOKEHNE
(runore3y), pa3nIMyaTe M HMHTEPIPETUPOBATH IOJYYEHHBIH pe3ynbTar,
HaXOJIUTh OIIMOKHU B XOJI€ OMbITA, JeTaTh BEIBOJBI 110 €0 pe3ylibTaTaM

1.9

IPOBOJUTH OTBITHI 1O HAOMIONCHHUIO (PU3MUYECKUX SIBICHUN MM (PU3MUYECKHX
CBOMCTB Ten: (OpPMyIUPOBaTH IpOBEpSEMblE IPEINOJOKEHHUs, COOHpaTh
YCTQHOBKY M3 IMpPEUIOKEHHOro OO0OpYyJIOBaHHWS, 3alHMCHIBATh XOJ[ OMNBITA U
(opMynMpOBaTh BBIBOIbI

1.10

BBIIIOJIHATH HPAMBIC U3MCPCHUSA C UCIIOJIB30BAHUCM aHAJIOTOBBIX U I.[H(prBBIX




puOOpPOB, 3aMUCHIBATH TIOKAa3aHUs IPUOOPOB € YIETOM 3aaHHON aOCOIOTHOM
IIOIPEIHOCTH U3MEPEHUN

1.11

MPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEIUYHHBI OT
JPYro# ¢ UCHOJIb30BAHUEM IPSIMbIX U3MEPEHUH, YIaCTBOBATh B IJIAHUPOBAHUU
y4eOHOr0 HCCIEOBaHMsI, COOMpPAaTh YCTAHOBKY M BBIIOJHATh HM3MEpPEHUS,
Clieysl TPEUIOKEHHOMY TUIaHy, (UKCHUPOBATh pPe3yJabTaThl MOJIYYEHHOM
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAC NPEIIOKEHHBIX TaOMHMI W
rpaduKoOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATaM HCCIICAOBAHUS

1.12

OPOBOJAUTH  KOCBEHHbIE  H3MEpPEHUS  (PU3MUYECKUX  BEJIWYUH,  CIeIys
MPEIIOKEHHON HWHCTPYKIMHU: TP  BBIIIOJHEHUHW HM3MEpPEHUH coOuparth
JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M BBIYMCIIATH 3HAYEHHE NCKOMOM BEJIMYHUHBI

1.13

coOnroAaTh MpaBuia TEXHUKU OE30MAacCHOCTH NpH paboTe ¢ 1ab0paToOpHBIM
000py1I0BaHHEM

1.14

yKa3blBaTh MPUHLMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHIIMIIBI AEUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C TIOMOINBIO HUX OINUCAHUS, MCIOJb3ysd 3HAHUS O CBOWMCTBAxX
¢busznueckux  SBIEHUH W HeoOXoAumble  (U3MUECKHE  3aKOHBI U
3aKOHOMEPHOCTH

1.15

MIPUBOJIUTH MpUMEPH! (HAXOAUTh MH(MOPMALIMIO O MpUMEpax) MPaKTUYECKOTO
WCIOJIb30BaHUA  (PU3MYECKHX 3HAHUM B TOBCEIHEBHOM OKM3HM IS
obecrieueHnst 0€30MaCHOCTH MpU OOpaIIeHUH ¢ TpUOOpaMu U TEXHHUYCCKUMU
yCTPOMCTBaMH, COXPAHEHHUS 3/I0POBbS U COONIOIEHUS HOPM HIKOJIOTUYECKOTO
MOBEACHUSA B OKpYKAIOIIEH cpenie

1.16

OCYILIECTBIISITh OTOOpP MCTOYHMKOB HH(popManmu B cetdu VHTepHeT B
COOTBETCTBUHU C 33JaHHBIM TOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS
3HaHMM ¥ MyTEM CPAaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBIICIATH HHPOPMAIHIO,
KOTOpasi SBJISIETCS IPOTUBOPEUMBOIl HITU MOXKET OBITh HEZOCTOBEPHOI

1.17

UCIIOJIb30BAaTh TMPHU BBIMIOJHEHUU YYEOHBIX 3aJaHUi HayYHONOMYJSPHYIO
auTepaTypy (GU3MYECKOTO COJEp)KaHUs, CIIPABOUYHbIE MaTepHallbl, PECYpCHI
cetu  UHrepHer, BiameTh npuéMamMu  KOHCIIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

co3ZaBaThb COOCTBEHHBbIE KpaTKHE NHCbMEHHBbIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2 — 3 HMCTOYHMKOB HH(pOpMAIUK (PU3NYECKOTO COJCpKaHUS, B TOM
yyclie MyOauyYHO AeNaTh KpaTKuEe COOOIIEHUS O pe3ylbTaTaxX MPOEKTOB HIIU
y4eOHBIX HCCIEIOBAHUN, TPHU OSTOM TPAMOTHO HCIHOJB30BaTh HW3YyUYEHHBIH
NOHSATUMHBIN  anmmapar Kypca (U3HKH, CONMPOBOXKAATh  BBICTYIUJICHHE
Ipe3eHTaluen

1.19

IIpu  BBITIIOJIHCHUN y‘Ie6HBIX IMPOCKTOB U HCCIIETOBaHUMN pacnpeacisiTh
0053aHHOCTHU B rpymme B COOTBETCTBHUU C IMMOCTABJICHHBIMU 3a/la4yaMU, CIICAUTDH
3a BBIIIOJTHCHUCM IlJIaHa HeﬁCTBHﬁ, aICKBATHO OLICHUBATb COOCTBEHHBII BKJ1a/g
B ACATCIIBHOCTL TI'PYIIbI, BBICTPANBATH KOMMYHHKATHBHOC B3aI/IMOI[eI>'ICTBI/Ie,
YUYUTBIBAsA MHCHHUC OKPYKAOIIUX
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1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasiiniaTth SABJICHHA II0 OIMMCAHUIO HUX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HBquCKOC SABJICHHUC

1.3

pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PM3MUYECKUX SIBJICHUH B OKpYXKaroIleM
MHUpE, B TOM 4Yucie (pU3n4ecKue SBJIEHHUS B MPHUPOJE, NPU 3TOM IE€PEBOJUTH
MPaKTUYECKYI0 3aJady B YyueOHYI0, BBIJENATh CYIIECTBEHHbIE CBOMICTBA
(mpu3HaKyM) pU3NUECKUX SIBICHUM

1.4

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEN M (PU3UYCCKHUE SIBIICHUS, WCIIOIB3YS
(u3HYecKre BETUYHHBI, TIPU ONHMCAHWH TMPABUIBHO TPAKTOBATH (PH3UUCCKHIMA
CMBICTT HCIIOJIb3yeMbIX BEIHYWH, OOO3HAYCHHS W CIUHUIBI (DU3HMICCKUX
BEJTUYHH, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO (PU3NICCKYIO BETHUNHY
C JPYrUMH BEJIWYMHAMH, CTPOWTH TpadUKH W3YYICHHBIX 3aBHCHUMOCTEH
(bMBUYECKUX BEITMYNH

1.5

XapaKTepH30BaTh CBOMCTBA TeJl, (PU3MUECKUE SIBICHUS U MPOIIECCHI, HCIOIb3YS
W3YYECHHBIE 3aKOHBI, NPH 3TOM JAaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAYKEHUE

1.6

00BACHATH (PU3HUECKUE MTPOLIECCHl U CBOMCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MNPUYMHHO-
CIIEICTBEHHbIEC CBSI3U, CTPOUTH OOBSICHEHHE M3 1 — 2 JOrM4ecKux LIaroB C
nomouipio 1 — 2 u3ydeHHBIX CBOMCTBA (PU3MYECKUX SABJICHUH, (UINYECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pematb pacy€THbIe 3aa4d B 2 — 3 JIE€UCTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYIIBI,
CBs3BIBAIOIIME (PU3MUECKHE BEIMYUHBI: HA OCHOBE aHalM3a YCIOBHUS 3a/auyd
3aMMChIBaTh KPaTKOE YCIIOBHE, BBISBISATH HENOCTATOK JAHHBIX ISl PELICHHS
3a/lauM, BBIOMpATh 3aKOHBI W (QOpPMYyNbI, HeoOXOoAMMBIE Uid €€ pelleHus,
OPOBOAMTHL pacuy€Thl W CpPaBHUBATh IOJYYCHHOE 3HAaueHUEe (HU3NUECcKoit
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU

1.8

paciIo3HaBaThb l'IpO6J'IeMbI, KOTOPBIC MOJKHO PCIIUTH ITPHU ITIOMOIITKU (1)I/I3I/I‘ICCKI/IX
MCETOHNOB, HCIIOJIB3Y OIMMCAHUC UCCICAO0BAaHUA, BBIACIIATL IIPOBEPACMOC
ITPEATIOJIOKCHHUC, OLICHUBATb MMPpaBUJIBHOCTDH MopsaKa IMPOBEACHU A
HCCIICA0BaHUs, ACTIATb BBIBObI

1.9

IPOBOJUTH OMBITH MO HAOMIONEHUIO (PU3MUECKUX SBICHUN WIN (U3NUECKUX
CBOMCTB Tenm: (QOpMyTUpPOBaTH MpPOBEpsieMble MPENOJI0KEeHUs, coOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO O0OpY/IOBaHMs, OINUCHIBATH XOJ OMNbITa U
(bopMynHpOBaTh BBIBOIbI

1.10

BBIIIOJIHATE IMMPAMBIC U3MCPCHUA C NCIIOJIb30BAHHUECM aHAJIOTOBBIX HpI/I60p0B u
JaTYUKOB q)HBI/II‘ICCKI/IX BCJIMYNH, CpPaBHUBATH PC3YJIbTAThI I/I3MepeHHﬁ C




y4€TOM 3a7]aHHOM a0COJIFOTHON MOTPEIIHOCTH

1.11

MPOBOJIUTH HCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEIUYHHBI OT
JPYrOo¥ C MCHOJIb30BaHUEM IIPSIMBIX U3MEPEHMM: INIAHUPOBATh UCCIIEAOBAHUE,
coOMpaTh YCTAaHOBKY W BBINOJHATH H3MEPEHHSA, CIEAYS MPEATIOKECHHOMY
1any, GUKCUPOBATH PE3yAbTAThI MOJYYCHHOMN 3aBUCUMOCTH B BUJIE TAOIUI] U
rpaduKoOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATAM HCCIICAOBAHUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEpEHUS (U3NYECKUX BEIMYUH: IUIAHUPOBATH
U3MEpeHus, coOupaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY, cienys
IPEI0KEHHOW HHCTPYKIUH, U BBIYUCIIATH 3HAUEHNUE BETUUHHBI

1.13

coOnroAaTh MpaBuia TEXHUKU OE30MAacCHOCTH NpH pabore ¢ 1ab0paToOpHBIM
000pyI0BaHHEM

1.14

XapaKTepU30BaTh MPUHIMUIIBI AEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMNOpPOM Ha WX OIHUCAHUSA, MCIOJNb3YyS 3HAHUSA O CBOMCTBAX
(u3nuecKux SABJIECHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MMPOCThIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTENbHbBIE TPHOOPHI
[0 CXeMaM M CXE€MAaTHYHBIM PHUCYHKAM, COCTABIIATH CXEMBI AJIEKTPHUYECKHUX
Lenexd ¢ MOCIeAOBAaTENbHBIM M IMapajUICIbHBIM COCIMHEHUEM DJIEMEHTOB,
pas3nuyasl yCIOBHbIE 0003HAUEHUS SJIEMEHTOB IEKTPUUECKUX LieTen

1.16

MIPUBOJIUTH MpUMEPHI (HAXO0AUTh MH(OPMAILMIO O MpUMepax) MPaKTUYECKOTO
WCIOJIb30BaHUsA  (PU3MYECKHX 3HAHUM B TOBCEIHEBHOM JKM3HM IS
obecrieueHnst 0€30MaCHOCTH MpU OOpaIieHUH ¢ TpUOOpaMu U TEXHHUYECCKHUMU
yCTPOMCTBaMH, COXPAHEHHUS 3/10POBbS U COONIOIEHUS HOPM HKOJIOTUYECKOTO
MOBEACHUSA B OKpYKAIOIIEH cpenie

1.17

OCYILIECTBIISITh MOMCK HMHpOpMauu (U3UUECKOTO COJEpKaHUs B CETH
WNuTepHer, Ha OCHOBE MMEIOLIMXCS 3HAHUM U NOYyTéM  CpaBHEHHS
JOTIOTHUTEIbHBIX HCTOYHHUKOB BBIACIATH HHGPOPMAIIMIO, KOTOpasi SBIISETCS
IPOTUBOPEUMBOM U MOKET OBITh HEJOCTOBEPHOM

1.18

UCIOJIb30BaTh MPH BBHIMOJIHEHUHM Y4E€OHBIX 3a/laHuil HAyYHO-TIOMYJISPHYIO
auTepaTypy (GU3MYECKOTO COJEp)KaHUs, CIPABOUHbIE MaTepHallbl, PECYpCHI
cetu  UHrepHer; BiameTe npuéMaMu  KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpazoBanusg HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC IUCHMCHHBIC U KpPaTKUE YCTHBIC COOOIICHHS,
0000mas  wHGOpPMANMIO W3  HECKOJIbKMX HMCTOYHHUKOB  (PU3MUYECKOTO
COJICpKaHUS, B TOM YHCJIC MYOJMYHO MPEICTABISTH PE3yIbTaThl MPOCKTHOU
WIM HCCIENOBATENbCKON AEITeTbHOCTH, MPU ITOM T'PAMOTHO HCIOIbH30BATh
U3YYEHHBI  TMOHATHMHBIN  ammapar Kypca  (U3MKH,  COTMPOBOXKIATH
BBICTYIICHUE TIpEe3eHTaINeH

1.20

IIpU  BBIIIOJIHCHUH y‘Ie6HBIX IMPOCKTOB H HCCIeI0BaHUI (I)I/I3I/I‘-ICCKI/IX
IMpoLeCcCoOB  pacCIpeaciIiaThb 0053aHHOCTH B Irpymnmne B COOTBETCTBUU C
IOCTaBJICHHBIMHU 3aJadaMM, CICOWUTH 3a BBINOJHCHUCM IIJIaHa JEUCTBUN U
KOPPCKTHPOBATL €ro, aJACKBAaTHO OLCHUBATH COOCTBEHHBIM BKJIagd B
ACATCIIbHOCTD T'pPYIIIbI, BBICTPANBATH KOMMYHUKATHUBHOC B3aHMOHCﬁCTBHC,




MIPOSIBIISISt TOTOBHOCTD Pa3periaTth KOHMIUKTHI
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1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pa3nuyaTh SIBJICHUS TO OMMCAHUI0 HMX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PM3MUYECKUX SIBJICHUH B OKpYXKarolleM
MHpE, B TOM 4ucie (pu3nueckue SBJICHHUS B MPUPOJIE, IPU 3TOM IMEPEBOIUTDH
MPaKTUYECKYI0 3aJady B Yy4eOHYI0, BBIJENATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKM) pU3NUECKUX SIBICHUM

1.4

OTIMCHIBATh W3YyYEHHBIC CBOWCTBA TeNl M (DU3UUYCCKHE SIBIICHUS, HCIIOJIB3YS
(u3HYecKre BETUYHHBI, TIPU ONHMCAHWH TMPABUIBHO TPAKTOBATH (PH3UUCCKHIMA
CMBICTT HCIIOJIb3yeMbIX BEJIMYWH, OOO3HAYCHUS W CIUHUIBI (U3HUECKUX
BEJTUYHH, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO (PU3NICCKYIO BETHUNHY
C JpPYTUMHU BEJIMYMHAMH, CTPOUTH TpAPUKH W3YUYEHHBIX 3aBUCHUMOCTEH
(hbMBUYECKUX BEIIMYNH

1.5

XapaKTepH30BaTh CBOMCTBA TeJl, (PU3HUECKUE SIBICHUS U MPOIIECCHI, UCTIOIb3YS
W3YYECHHBIE 3aKOHBI, NPH 3TOM JAaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAYKEHUE

1.6

00BACHATH (PU3HUECKUE MTPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPHUEHTUPOBAHHOTO XapakKTepa: BBIABIATh MNPUUYMHHO-
CIIEICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHHE W3 2 — 3 JIOTMYECKHUX IIaroB C
NOMOUIBI0 2 — 3 W3YyYEHHBIX CBOMCTBA (PU3UUECKUX SIBICHUM, (PU3MUecKux
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbIe 3a7aud (OMUpAIOIINecs] Ha CUCTEMY U3 2 — 3 ypaBHEHHI),
UCTIOJNIB3YSI 3aKOHBI U (OPMYJbI, CBS3bIBAIOIIME (PU3NUYECKHE BEIUYHHBI: HA
OCHOBE aHajM3a YCJIOBHS 3aJaud 3alKChIBaTh KPAaTKOE YCIIOBUE, BBISBIISATDH
HEJOCTAIOINe WM W30bITOYHBIC JaHHBIE, BHIOMPATH 3aKOHBI U (OPMYIIBL,
HEOOXOaUMBbIE  JIi  pElIeHHUs, TMPOBOIUTh pacuy€Tbl U  OICHUBATH
PEATMCTUYHOCTh TOJTYYSHHOTO 3HaYeHUS (PU3NIECKON BETUIHHBI

1.8

pacnio3HaBaThb HpO6J'IeMI:>I, KOTOPBIC MOKHO PCHINTH ITPU IMOMOIIA (bI/I3I/I‘-ICCKI/IX
MCETOHOB, HCIIOJIB3YyA OIMCAHHUEC HUCCICAOBAHUA, BBIACIATL IIPOBEPACMOC
MPCAITOJIOKCHUE, OUCHUBATD IIPABUJIBHOCTD IOPAAKA ITPOBCACHUSA UCCIICAOBAHUS,
ACJIaTh BbIBOAbI, HHTCPIIPETUPOBATL PE3YJILTATHL Ha6J'IIOI[eHI/II71 " OIIBITOB

1.9

IpOBOAUTH OIIBITHI IIO Ha6J'IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBJICHUN HJIN (I)I/I3I/I‘-ICCKI/IX
CBOMCTB TeJI: CaMOCTOSTEIbLHO C06I/IpaTB YCTAHOBKY H3 HU30BITOYHOTO Ha60pa
06opyz[013aHH;1, OMUCBIBATL XOA OIbITa WU €ro pe3yJIbTaThl, (bOpMyJ'IHpOBaTB




BBIBO/JIbI

1.10

MPOBOJUTH TPH HEOOXOJAUMOCTH CEPHIO MPSMBIX H3MEPEHUH, OMpeaesss
cpeaHee 3HAUYeHUE H3MepseMOi  BenMuuHBl  ((POKycHOE — paccTosHHE
coOuparomied  JMH3bI), OOOCHOBBIBATH  BBIOOp  crmocoba  M3MEpPEHHSA
(u3meputensHOTO TPUOOPA)

1.11

NPOBOJIUTH  HMCCIEJOBAHWE  3aBUCHMOCTEH  (U3WYECKUX  BEIMYMH  C
UCIIOJIb30BAHUEM  MPSMBIX  W3MEPEHHMI:  IUIAHUPOBAaTh  MCCIIEI0BAHUE,
CaMOCTOSITEIILHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTATHI MOTYIEHHON
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BHUAE TaOIMIU TpaduKoOB, AEIaTh
BBIBOJIBI 110 PE3Yy/IbTaTaM HCCIIEI0OBAHUS

1.12

MPOBOJUTH KOCBEHHbIE HU3MEpPEHUS (PU3MUECKUX BEJIWYUH: ILJIAaHUPOBATh
U3MEpeHusi, CoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY W  BBIIOJHATh
W3MEpEHUs, CleAysd MPEUIOKEHHOM WHCTPYKLNH, BBIYMCIATh 3HAYCHHUE
BEJIMYMHBI M aHAIM3MUPOBATh IOJIyYEHHBIE PE3YyJbTaThl C Y4ETOM 3aJaHHOMU
MIOTPEITHOCTH U3MEPEHUN

1.13

coOnroAaTh npaBuia TEXHUKU O€30MacHOCTH NpH pabote ¢ 1ab0paTOpHBIM
000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHbIE TPU3HAKW HW3YYEHHBIX (U3WYECKUX  MOJeNeH:
MaTepHuaibHas TOYKa, adCOJIOTHO TBEPAOE TEJ0, TOUEYHBIH MCTOYHUK CBETA,
Tyd4, TOHKas JIMH34, IUTAHETapHas MOJEIb aTOMa, HyKJIIOHHAsi MOJIEIb aTOMHOTO
aapa

1.15

XapaKTepU30BaTh MPUHLMUIIBI AEHCTBUSA W3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMNOpPOM Ha WX OINHUCAHUSA, MCIOJB3YyS 3HAHUSA O CBOMCTBAX
(bU3UYECKUX SIBJICHUN W HEOOX0aMMbIe (PU3UUECKUE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PHUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPHUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB IMPHU
pelIeHnH y4eOHO-IIPAKTHUECKUX 33a/1a4, ONTUYECKHE CXEMbI JJIsi MOCTPOCHUS
M300pakeHH B MJIOCKOM 3epKajie U coOuparomiei JmH3e

1.17

IPUBOJIUTH MpPUMEpPHl (HAXOAUTh MH(GOPMALMIO O MPUMEpax) MPAKTUYECKOTO
UCIIONIb30BaHUsl  (DU3MYECKUX 3HAHUW B  TMOBCEJHEBHOW JKWU3HU  JUIS
obecrieueHus 0E30MACHOCTH MpU OOpalleHuH ¢ MPUOOpaMu U TEXHHUUYECKUMHU
yCTPOMCTBaMH, COXPAHEHHUS 30POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY)KAIOIIel cpene

1.18

OCYLIECTBIIATh IMOUCK HMH(POpPMaIUM (QU3MUYECKOTO COJIEpXKaHUsA B CETH
WHTepHeT, caMOoCTOATENHHO (OPMYIUPYS OUCKOBBIH 3arpoc, HaXOAUTh MyTH
ONpesieNieHusl  JOCTOBEPHOCTH TMOJY4eHHOM HH(pOpMalMM Ha OCHOBE
MMEIOUINXCS 3HAHUN U TOTIOJHUTEIBbHBIX HICTOYHUKOB

1.19

UCIOJIb30BaTh MpPU BBHIMOJHEHUM YYEOHBIX 3a/JaHUM Hay4yHO-TIOMYJISIPHYIO
AUTEpaTypy (GHU3UYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalbl, PECypChl
cetu  VHTepHer; BnaxeTe  NpuéMaMM  KOHCIIEKTHPOBAHMUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

CO31aBaThb COOCTBEHHBIE MHUCHMCHHEIC H YCTHBIC COO6H.[CHI/I${ Ha OCHOBC




uHpOpMAlMM U3 HECKOJBKUX HMCTOYHUKOB (PU3MUECKOTO COAEpIKaHUs,
MyOJIMYHO TMPEACTABIATh PE3YJAbTaThl NPOSKTHON WM HCCIIEA0BATEILCKOM
JEATEIIbHOCTH, MPHU 3TOM TPAMOTHO HCIIOJb30BaTh W3YYEHHBIA NOHATUIHBIN
ammapar u3ydyaemoro pasnena (HU3MKM M CONPOBOXKIATh BBICTYIUICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIuTOPUN CBEPCTHUKOB

1.21

IpY  BBIOJHEHUH YYEOHBIX TPOEKTOB W HCCICIOBAHMHA (PU3MUECKHX
IPOLIECCOB paclpeAesaTh OO0S3aHHOCTM B TpyNIe B COOTBETCTBUU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIEIAUTh 32 BBIIOJHEHHEM IUIaHA JEHCTBUU U
KOPPEKTHpOBaTh €ro, aJeKBaTHO OLEHUBaTb COOCTBEHHBIH BKJIaa B
JEeATENbHOCTh T'PYIIBI, BBICTPANBaTh KOMMYHMKATHBHOE B3aMMOJICHCTBHE,
MPOSIBJISASI TOTOBHOCTh pa3periaTb KOHPJIUKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KVIACC
Kon
Kona 3iiemenTa IIpoBepsiemble 3JIeMEHTHI COAePKAHUSA
pasiena
®U3UKA U EE POJIb B IIO3HAHNH OKPYXKAIOIIEI'O MUPA
®usnka — Hayka o npupoje. SBnenus npuponsl. Pusndeckue
1.1 SIBJICHHUS MeXaHn4eCKue, TEIUIOBEIC, ANEKTPUUYECKHUE,
MarHWTHEIC, CBETOBBIC, 3BYKOBBIC
dusnyeckue BETUUMHBL V3MepeHne (U3NYECKUX BEINYHH.
1.2 dusnueckue prOOPHI. [TorpemuocTs WU3MEPECHUM.
MexayHapoaHas CUCTEMA €IMHUIL
EcrecTBeHHOHayuyHBIi ~ METOJ  TO3HaHUA:  HAOJIOJECHHE,
1 13 IIOCTAHOBKAa HAy4yHOTO BOIpOCA, BBIJIBUKEHHE THUIIOTE3,
9KCIIEPUMEHT 10  TpOBEpKEe  THUIOTe3,  OOBsACHEHUE
HaOJIIOaeMOTO SIBJIICHUSI
1.4 Onucanne PU3NUECKUX SBJICHUN C TTIOMOIIBIO MOIETIeH
[IpakTnueckue pabOTHI:
##HPar#Ht#113mepenre paccTosTHUM.
15 ###Par###13mepenne o0bEMa KUJIKOCTH U TBEPIOTO Tea.
###Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
###Par###l3mepenne TeMITepaTyphl npu TTOMOTIIH
KUJKOCTHOTO TEPMOMETpA U TaTUUKa TEMIIepaTyphl
INEPBOHAYAJIBHBIE CBEJEHU O CTPOEHUU BELIECTBA
###Par###CTpoeHre BelIecTBa: aTOMbl M MOJICKYNbI, HX
2.1 pasMepbl. ONBITHI, JI0Ka3bIBAIOIIUE JAUCKPETHOE CTPOCHHUE
BelIeCTBa
###Par### ] [Bokenne vactui] BemectBa. CBs3b  CKOPOCTH
2.2 JIBUKEHHUSI YacTHUI[ ¢ TemrepaTypoil. bpoyHoBckoe IBHKeHUE,
b dy3us
53 B3aumoselicTBue yacTull BelecTBa: NPUTHKEHUE U
OTTaJIKUBaHUE
2 ###Par### ArperaTHple COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta3oB,
54 KUAKOCTEH U TBEPABIX (KPUCTAIIMYECKHX) Tel. B3anMocBssb
MEXIy CBOMCTBAaMH BEIIECTB B  pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYIISIPHBIM CTPOSHUEM
2.5 Oco0OeHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[IpakTueckue pabOTHI:
#H#Par###Ouenka auaMeTpa aToMa METOJOM psAnoB  (c
2.6 UCTIOJIb30BaHueM (oTorpaduii).
HHHPar###OnpITel 10 HAOMIOACHUIO TEMJIOBOTO PaCIIMpPEHUs
ra3os.




HHPar##H#ONbITBL 1m0 OOHAPY)KEHUIO  JCHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSKEHUS

JABVOKEHUE U

B3AVIMOJIEMCTBUE TEJI

3.1

Mexannueckoe ABHKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE
JABHKECHUE

3.2

###Par###Cropoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM
IBYKEHUH. Pacu€T myT U BpeMeHH JIBHKEHUS

3.3

SIBnenue uHepuuu. 3aKOH MHEpUUU. B3aumojeiicTBue Ten Kak
IIpUYMHA U3MEHEHMS CKOPOCTH JIBWKEHMS Tel. Macca kak mepa
WHEPTHOCTH TeJa

3.4

#HPar### lnotnocts  BemecrBa. CBA3p  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. I3MepeHue Cuibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

#HPar### SIsnenne TATOTEHUS U cria TshkecTu. Cria TSKeCTH
Ha Ipyrux miaaHerax. Bec Tema. HeBecomocts

3.8

Cuia Tpenus. TpeHHne CKOJBXEHUS U TPEHHE MOKos. TpeHue B
IIPUPOJIEC U TEXHUKE

3.9

###Par###Cnoxenrue Cuil, HalpaBJIECHHBIX MO OJHOW MPSIMOM.
PaBHOfelicTBYIOIIAS CHIT

3.10

[IpakTrueckue paboOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBMKEHUs (IIapuKa B
KUAKOCTU, MOJENHU 3JCKTPUUECKOTO aBTOMOOWUJIS U TaK Jalee).
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHHUs Opycka WiH
HIapuKa Mo HakKJIOHHOM IiockocTu. OnpeneneHue IMIOTHOCTH
TBEpAOro Tena. OMNbIThL, JAEMOHCTPUPYIOIIME 3aBUCHMOCTD
pacTspkeHus (nedopMaluu) NpyKUHbBl OT TPUIOKEHHOM CHUJIBL.
OnpIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHIIBI  TPEHHUS
CKOJIbKEHUSI OT Beca Tela U XapakTepa COMPUKACAIOUIUXCS
MMOBEPXHOCTEH

3.11

dusnueckue SBICHUS B apupoac: INIpHUMEpPbI JIBWIKCHHA C
pa3IMdHbIMHK  CKOPOCTSIMHU B JKMBOM M HEXKHBOU IIpupoac,
HeﬁCTBHC CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12

Texaudeckue YCTpOﬁCTBaZ AAHAMOMCTP, MO ATIHUITHUKA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenne TBEpaoro Tema. CrnocoObl  yMEHBIICHUS U

41 YBEJIMYECHWS IaBJICHUS]

42 JlaiieHne rasa. 3aBUCUMOCTH JaBJICHHsS Ta3a OT 00bEMa,
' TEMIIEPATYPbI

4.3 [Mepenaya naBiieHus TBEPABIMU TEIAMH, KHUIKOCTIMH M Ta3aMU.




3akoH Ilackans. [IneBMaTHdYeCKHE MaIIUHEI

4.4

3aBUCUMOCTD JaBJICHUS KUJIKOCTHU oT TJTyOUHBI.
luppocratudeckuii  mapagokc. CooOrmmaromuecss  COCY/BI.
I'mapaBnuueckre MeXaHU3MBI

4.5

Atmocdepa 3emmm u  armocdepHoe naaBieHue. [lpudmHBI
CYIIECTBOBAHUS  BO3AYIIHOM  oOonouku  3emiu.  OmbIT
Toppuuennu. 3aBHCHUMOCTh  aTMOC(EPHOTO  JTaBICHHUS OT
BBICOTHI HaJl YPOBHEM MOPA

4.6

N3mepenne  armocdepHoro  nmaBneHus.  [lpubopsl  mis
U3MEPEHHS aTMOC(EPHOTO JTaBICHUS

4.7

JlelicTBUE XKUIKOCTM M ra3a Ha NOTPYKEHHOE B HHUX TEJNO.
BrrTankusaromias (apxuMenoBa) cuia. 3aKoH Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00BEMa
MOTPYKEHHOM B KUIAKOCTh dYacTH Tena. OnpeneneHue
BBITAJIKUBAIOIIEHA CHUJIbI, JEHCTBYIOIIEH HA TEIO0, MOTPYKEHHOE
B KMIKOCTb. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIEH
CUJIbI, JCHCTBYIOIIEH HA TEJIO B >KUIAKOCTH, OT MACChl Tela.
OnbITEl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAIKHUBAOIIECH
CWJIBI, JCUCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT 00BEMa
NOTPY’KEHHOW B JKMJIKOCTh YacTH Tela M OT IUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue apeoMerpa 1581071
KOHCTPYHPOBAHHUE JIOJIKU u onpeneaeHue eé
rPy30I0bEMHOCTH

4.10

duznyeckue SBICHUS B npupoac: BIHAHUC aTMOC(l)epHOFO
JaBJICHHA Ha JKUBO OpraHusm, ILIaBaHUEC pBI6

411

Texuuueckue yCTpoiicTBa: cooO1aromnecs COCY/IbI,
YCTPOMCTBO BOJONPOBOJA, TUIPABINYECKUI IIpecc, MaHOMETP,
OGapoMeTp, BBICOTOMED, MOPIITHEBOM HACOC, aPEOMETP

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora

5.2 MexaHnuyeckasi MOIIIHOCTb

53 [IpocThle MEXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb.

' [IpaBuio paBHOBecHs pbIyara

5.4 [IpumeHeHne npaBuiIa paBHOBECHSI phluara K 010Ky
«3onotoe mpaBuiIo» MexaHukd. KoddduimeHt monesHoro

5.5 NecTBUS MexaHu3MOB. I[IpocTele MexaHM3MBI B OBITY H
TEXHHUKE

5.6 [ToTeHnmanpHast JHEPTUU TN, TIOHATOTO HAJ 3eMIEH

5.7 Kunernueckas sHeprus




[lonnass MexaHudeckass »dHeEprus. 3aKOH M3MEHEHUS U

>8 COXpaHEHUsI MEXaHUYECKON IHEPTUr
[IpakTuyeckue pabOTHI:
#HH#Par###Onpenenenue  pabOTBl  CHIBI  TPEHHS  IIPH
59 pPaBHOMEpPHOM  JIBIDKGHHMM  Tejla [0  TOPU30HTAIBHOU
' noBepxHoctu. lccnenoBanue ycinoBui paBHOBECHsI phluara.
H3smepenne KIIJ[ HakimoHHOW IUTOCKOCTH. M3ydeHue 3akoHa
COXpaHEHUs MEXaHWYECKON IHEPTUn
5.10 ®u3n4ecKue ABICHUS B IPUPOJIE: PbIYATrU B TEJIEC YEIIOBEKA
Texnuueckue YCTpOMCTBA: pbI4ar, O IBUKHBIN 51
5.11 HEMOJBUKHBIM  OJIOKM, HAKJIOHHAs TUIOCKOCTh, TMPOCTHIE
MEXaHU3MBbI B OBITY
8 KVIACC
Kon
Kox siementa IIpoBepsieMble 3JIeMEHTBI COIEPKAHUS
pasaeJa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIOKEHHUS MOJEKYISIPHO-KHHETHYECKON TEOpUu
6.1 CTpoeHHUsl BemiecTBa. Macca U pasmepbl MOJIeKYJd. OIBITHI,
' MOATBEPKIAOLINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUU
6.2 Mogenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHHMA
' BenlecTBa. Kpucrannuyeckue u aMmop@Hbie Tena
6.3 OObsiCHEHHE CBOMCTB Ta30B, JKUIKOCTEH M TBEPABIX TEN Ha
' OCHOBE TOJIOKEHHUI MOJIEKYJIIPHOKMHETUYECKON TEOpUU
6.4 CmaunBaHue U KallWUISIPHBIE SBJICHUS
6.5 TenoBoe pacIMpeHHe U CKATHE
5 6.6 Temnepatypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBIO TEIIOBOIO
' JBUKEHHUSI YaCTHUIL
6.7 Buytpennsas osHeprusi. CnocoObl H3MEHEHHS BHYTpEHHEH
' SHEPTrUU: TeIUIonepeaaya U COBEpIICHUE pPabOThI
6.8 Buzapl  Temnomnepegauu:  TEIIONPOBOJHOCTb, KOHBEKLHS,
U3JIy4eHHE
6.9 KonnuecTBo TemnoTel. Y ienbHas TEMIOEMKOCTh BEIIECTBA
6.10 TemooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHHE TEILIOBOTO
' OamaHca
6.11 [InaBneHne u oOTBepAEBaHUE KPUCTAUIMUECKHX BEILECTB.
' VnenbHas TemI0Ta MIaBIECHUS
6.12 [TapooOpazoBanne u kouaeHcauusa. HMcmapenwe. Kunenwe.

Y nenbHas TCIIJIOTAa Hap006p330BaHI/I${. 3aBUCHMOCTh




TCMIICPATYpPbl KUIICHUA OT aTMOC(bepHOI‘O JaBJICHHA

6.13

BuiasxxHOoCTB BO311yXa

6.14

3Hepr1/151 TOILJIMBA. VI[CJIBHEUI TCIJIOTA CropaHusa

6.15

[punnunsr pabotel TemnoBbix asurarenei KIIJ teroBoro
asurarens. TeIoBble ABUrAaTENIM M 3alIMTa OKpPYXKarolen
cpesl

6.16

3aKOH COXpaHEHUS U MPEBpAILEHUs SHEPIUU B TEIUIOBBIX
mpoueccax

6.17

[IpakTnueckue pabOThI:

#HHHPar###0nbITel 10 OOHAPY)KEHHMIO  JEHUCTBUSL  CHJI
MOJICKYJIIPHOTO TPUTSKCHHS.

H#HPar###OnbITh 10 BHIPAILIMBAHUIO KPUCTAIJIOB IOBAPEHHON
COJIM WJTH caxapa.

#HH#HPar#H#0OnbITl 0 HAOMIOAEHUIO TEIMJIOBOIO PACHIMPEHUS
ra30B, )KUJIKOCTCH U TBEPJIBIX TEIL.

###Par###OnpeneneHne JaBlIeHUs BO3AyxXa B OaloHE
MITIPHTIA.

HHHPar###OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTD
JABJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHus WIN
OXJIQXKICHHS.

###Par###IpoBepka THMOTE3bl JIMHEHHOW  3aBHCHMOCTH
JUTMHBI CTOJIOMKA KUIAKOCTH B TEPMOMETPUUYECKOU TPYOKe OT
TEeMITepaTypHhI.

###Par###HabmoneHne n3MeHeHUs: BHYTPEHHEH YHEPTrUu Teja
B pe3yJIbTaTe TEILIONEpeaun U PaOOThI BHEITHUX CHII.
#i##Par###lIccnenoBanue  SABJICHUS — TEIUIOOOMEHa  TIpH
CMEIITMBAHUH XOJIOJTHOW U TOpsiueid BOJIBI.
#H##Par###OnpeneneHre KOJWYECTBA TETUIOTHI, TOJY4YEHHOTO
BOJIOM TMpU TEIUIOOOMEHE C HAarpeThiM METAUTMYECKUM
AJTUHIPOM.

###Par#Ht#OnpeneneHme yaeabHOM TEMIOEMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue mporecca HCIapeHHus..
###Par##OnpeneneHne OTHOCUTEIHLHON BIXKHOCTH BO3IyXa.
#H#Par#H#Onpenenenue yaenbHOM TEIIOTHI IJIABICHUS JIbA.

6.18

dusnyeckue SIBICHUS B npupoac: MOBECPXHOCTHOC HATAXKCHUC
U KAallWUIAPHBIC ABJICHUSA B IPUPOAC, KPUCTAJIIIBI B IIPUPOAC,
N3JIYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC BOI[OéMOB, MOPCKHEC 6pI/13LI;
O6pa3OBaHI/Ie POCHI, TYMAaHa, UHEA, CHETa.

6.19

Texunuueckue yCTpOICTBa: KallWIISIPBI, pUMeEpbI
UCIIOJIb30BAaHUSl ~ KPUCTAUIOB, JKUAKOCTHBI  TEPMOMETD,
JaT4UK TEMIIepaTypsl, TEPMOC, CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETPBI, TICUXpOMETpP, THapoBas TypOMHA, JBUTaTellb
BHYTPEHHETO CTOPAHUSI.




OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tei. JIBa poja aneKTprUuecKuX 3apsiioB
B3aumopeiictBue  3apsokeHHbIX — Ten.  3akoH  Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aMMOJCUCTBUS 3apsDKEHHBIX TEN OT
BEJIMYMHBI 3aPSII0B U PACCTOSHUS MEXKTy TEJIaMu )
Dnekrpuyeckoe nosie. Hanpspk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
7.3 [IpuHuun  cynmepmo3uiMM — JIEKTPUUECKUX  Tojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  snexrtpuyeckux — 3apsiios. DneMeHTapHbIN
7.4 anekTpuueckuit 3apsan. Crtpoenue aroma. I[IpoBomHUKH U
JTUDJICKTPUKU
7.5 3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
26 DNEeKTPUYECKUM TOK. Ycnosust CYIIIECTBOBAHUS
' AIEKTPUUECKOTO TOKA. ICTOYHUKHU TTOCTOSIHHOTO TOKa
77 JleficTBUSI DJIEKTPUUECKOTO TOKa (TEIIOBOE, XHMHUYECKOE,
' MAarHUTHOE). DIEKTPHUIECKUI TOK B )KUAKOCTSIX U ra3ax
78 Onektpuyeckas  uenb. Cmia  Toka.  DJIEKTPUUYECKOE
' HaIpsKEHHE
79 ConpoTuBieHHUE TMPOBOAHUKA. YIEIBHOE CONPOTUBIICHUE
' BEIlleCTBA
7.10 3akon OMa 1 ygacTka 1enu
711 [TocnenoBarensHOE u napajieJIbHOE COEIMHEHUE
' IPOBOJHUKOB
712 PaGota 1 MOLTHOCTH 3JEKTPUUYECKOTO ToKa. 3akoH J[xoynsa —
' Jlenma
713 DNeKTpUUYECKUe LENU U MOTPEOUTENH IEKTPUIECKON SHEPTUU
' B ObITy. KopoTkoe 3ambikaHue
214 [locTostHHblIe ~ MarHuThHl..  B3aumopeicTBME  MOCTOSHHBIX
' MarHuTOB
715 MarnutHoe none. MarHuTHoe moJsie 3eMiId M €ro 3HauyeHHe
' JUISl )KM3HU Ha 3emiie
216 OnbiT Opcrena. MarHuTHoe MOJI€ BJIEKTPUYECKOTO TOKA.
' [IpuMeHeHue 31eKTPOMarHiTOB B TEXHUKE
JleficTBue MarHUTHOTO TIOJIA Ha MPOBOAHUK C TOKOM.
717 DNeKTpoABUTraTeNb MOCTOSIHHOTO Toka. Mcnosb3oBaHue
' JJIEKTPOJIBUTATENed B TEXHUYECKUX YCTpPOMCTBAX M Ha
TpaHCIOpPTE
718 Onbitel @apanes. SIBieHHE HIEKTPOMArHUTHOM WHIYKIUU.
' IMpaswuiio Jlenra
719 OnekrporeHepatop. CrmocoObl TOMyYEHUS OSIEKTPUUECKON

OHCPTHUH. aﬂeKTpOCTaHLII/II/I Ha BO300HOBIIIEMBIX HMCTOYHHKAX




SHEPrUHU

7.20

[IpakTuyeckue pabOTHI:

OnbITHI 110 HAOIOJCHUIO EKTPU3AIMH TET HHAYKIHUEH U TIpU
CONPUKOCHOBEHHH.

HccnenoBanme  OeMCTBUA — JJIEKTPUYECKOTO  NOJA  HA
IPOBOJAHMKY U TUAIIEKTPUKU.

COopka W mpoBepka pPabOTBI  JJICKTPUUYECKOW  IEIHU
IIOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHue CUJIbI TOKA.

W3mepenue u perynupoBaHue HaPSKEHMSL.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HAYIIETO 4Yepes
pe3ucTop, OT COMPOTHBIIEHUS PE3UCTOpPa M HAIPSDKEHUS Ha
pe3ucrope.

OnpITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTHBIIEHUS TPOBOJHHUKA OT €ro JJIUHbI, IUIOIIAIN
MONEPEYHOT0 CEYeHUsI U MaTepuaa.

[IpoBepka  mpaBujia  CIOXKEHUS  HaNpsOKEHUW — 1pu
MOCJIEI0BATENIbHOM COEIMHEHHH JBYX pe3uctopoB. [IpoBepka
mpaBWwiia sl CWJIbl TOKa MNpPH MapauieIbHOM COEAWHEHUU
pesuctopoB. OrmpeneneHne pabOThl ANEKTPUUYECKOTO TOKa,
uaymero depes  pesucrop. OrmpeneieHue  MOIIHOCTH
JNEKTPUYECKOTO  TOKa,  BBIAEISEMOW  Ha  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MIYIIETO uepe3
JaMIOYKy, OT HampsokeHuss Ha Hed. Omnpenenenue KITJ
HarpeBatens. lccrienoBaHre MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHutoB. l3yyeHWe MarHuTHOro  MoJjs
MOCTOSIHHBIX MAarHUTOB MpPHU UX OOBEAMHEHUU U pa3feliCHUU.
HccnenoBanue neCTBUS ANEKTPUUECKOTO TOKA HA MAarHUTHYIO
cTpenky. ONbITbI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTb CHIIbI
B3aMMO/JICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIBI TOKa U
HamnpaBlieHUsT ToKa B Karymke. 3yuenue neiicTBus
MarHUTHOTO TOJISl Ha MPOBOJHUK ¢ TOkOM. KoHCTpynpoBaHue
U u3ydeHue paboTel anekrpoxasuratens. M3amepenune KIIJ]
ANEKTPOABUTATEIbHON YCTaHOBKH. OTBITHI MO HCCIETIOBAHUIO
SIBJICHUS  DJIEKTPOMAarHUTHOW  MHIYKIHUU:  UCCIIEOBaHHE
W3MEHEHU 3HaYCHHs U HAIIPABIICHUS MHIYKIIMOHHOTO TOKa

7.21

du3znyeckue SBJICHUSI B npupoae: SJCKTPUYCCKUC SABJICHUSA B
aTMOC(I)Cpe, QJICKTPUYCCTBO JKUBBLIX OPraHHU3MOB, MAIrHUTHOC
ITOJIC 3eMJ'II/I, npeﬁ(p IMOJIFOCOB, POJIb MArHUTHOIO TIOJISA JUIA
JKHM3HH Ha 3eMJ'Ie, MOJIIPHOC CUAHUC

7.22

Texauueckue YCTpOﬁCTBaZ QJICKTPOCKOII, aMIIepMETp,
BOJIbTMETP, PeOCTAaT, CUETYHK BHCKTqueCKOﬁ SHCPruu,
OJICKTPOOCBCTUTCIIBHBIC HpI/I60pLI, HarpeBaTCJIbHbIC




AIEKTPOTPUOOPHI (mpumepsl), JNEKTPUYECKUE
IPEOXPAHUTENH, 3JIEKTPOMAarHur, AJIEKTPO/IBUraTellb

IMMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Konx snementa [IpoBepsieMble 3IIEMEHTHI COEpKaHUS
paznena
MEXAHUWYECKUWE ABJIEHUA

8.1 Mexanudeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBIKEHUS

8.3 PaBHOMEpHOE MPSMOTMHEHHOE BIKEHUE
###Par#t#HepaBHoMepHOe MPSIMOJIMHEMHOE  JIBH)KCHHME.

8.4 CpemHsisi 1 MTHOBEHHAsi CKOPOCTh Tella TP HEPaBHOMEPHOM
TIBUKEHUT

8.5 VYckopenne. PaBHOyCKOpEHHOE MPSAMOIMHENHOE IBHKEHUE

8.6 #H#Par###Cro00 10 naneuue. OnelTe! [ anmines
###Par###PaBHoMepHOE IBWKEHHE TI0 OKPYXHOCTH. [lepron u

8.7 gacTtoTa oOpamenus. JluHeliHas ©  yryioBas CKOPOCTH.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE

8.8 [Tepsrrit 3akoH HeroToHa

8.9 Bropoii 3akon HeroToHa

8 8.10 Tpertwuii 3akon HeroToHa

8.11 #HH##Par###] [pyuHINIT CYTIEPIIO3UITUN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H#HPar#Ht#Cuna TpeHus: cuila TPEHUS CKOJBKEHHUS, CHIIa
TPEeHHUsI IOKOS, IPYTHe BUJIbI TPEHUS

8.14 #HHPar#H#Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHUS.
YckopeHnue cBOOOIHOTO MaJACHUS

8.15 HBuxenne mmaHetr Bokpyr Comnnna. IlepBas kocMuyeckas
ckopocTh. HeBecoMOCTb 1 mieperpy3ku

8.16 PaBHOBecue MaTtepHuaabHOM TOUKH. AGCOTIOTHO TBEPAOE TEJIO

8.17 HH#HPar###PaBHoBecre TBEPAOTO Tesla ¢ 3aKPEIUIEHHONW OChIO
BpaueHus. MoMeHT cuibl. LleHTp TsxecTn

8.18 Nmnynec Tena. I3Menenne ummynbsca. IMIynsc cuiibt

8.19 3aKOH COXpaHEHMs UMITyJIbCa

8.20 #H##Par###PeakTUBHOE IBUKEHUE




8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun tspkectH, ynpyroct, TpeHus. CBsS3b SHEpPTUU U
paboThI

8.23

HOTGHLII/IaHBHaSI 3HepFI/I$I TCJIa, MIOAHATOTO Hal HOBerHOCTBIO
3emun

8.24

[ToreHnmanpHas SHEPIUs CKATON NIPYKUHBI

8.25

##HPar#H#Kunernueckas sHeprusa. Teopema 0 KMHETHYECKOU
SHEPruu

8.26

H#HPar###3akoH coxpaHeHUs! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTueckue pabOTHI:

Ornpenenenue cpenHeld CKOPOCTH CKOJBKEHUs Opycka WU
JBUKEHUS IIapuKa MO HAKJIOHHOW IuIockocTH. OrmpeneneHue
YCKOpEHUsl Tejda NpU PaBHOYCKOPEHHOM JBM)KEHUM T10
HAaKJIOHHOM IUIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH IyTH OT  BpPEMEHU IpuU
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka rumoTesbl: €ciau MpU PaBHOYCKOPEHHOM JABHXKEHUU
0e3 HayalbHON CKOPOCTU IYTH OTHOCATCS KakK PAJ HEUETHBIX
YyHhcell, TO COOTBETCTBYIOUIME IPOMEXKYTKH  BPEMEHU
OJIMHAKOBBI.

HccnenoBaHue 3aBUCHUMOCTH CWJIBI TPEHHS CKOJIBXKEHHS OT
CHJIBI HOpMallbHOTO JaBieHus. OmnpeneneHue koddduuueHta
TPEHUsl CKoJbKeHus. OnpeneneHue >KECTKOCTU MPYKHUHBI.
Omnpenenenue pabOThl CHIBI TPEHUS IPU PABHOMEPHOM
JBIDKEHUM  Tela 10  TOPU3OHTAJIbHOM  IIOBEPXHOCTH.
Omnpenenenue paboThl CUIIBI YIIPYTOCTH NpU MOIbEME Ipy3a ¢
UCII0JIb30BAHUEM HEHOIBMXKHOTO U TIOJBUKHOTO OJIOKOB

8.28

dusznyeckrue SBJICHUSI B npupoaec: IMpUIMBbBI KW OTIIMBBEI,
JBHXKCHUC IIJIaHCT ConHeuHoM CHCTCMBI, PE€AKTHUBHOC
JABUXKXCHHC JKHBbIX OPrraHu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIINAOMCTpP, AATUYMUKHU II0JIOKCHHA,
pacCToOsIHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHEBIE XapaKTCPUCTUKHU

91 KOJIEOaHUH: TepHOo/, YacTOTa, aMIUIUTY1a
9.2 MareMatnueckuii ¥ TpY)KHHHbIM MadATHUKU. [IpeBpameHue
' SHEpPIuU Npu KoJIeOaTeIbHOM BH)KEHUH
9.3 3aryxaromue  kojeOaHus.  BbIHyXaeHHble — KoJeOaHUs.
' Pe3onanc
Mexannueckue BosHblL. (CBOIICTBA MEXaHUYECKHUX  BOJIH.
9.4 [IpononpHbIE U nONIEpEYHbIE BOJHBL. JUIMHA BOJIHBI U CKOPOCTh

et pacnupoCTpaHCHUHL. MexaHnueckue BOJIHBI B TBép,Z[OM TECIIC,




CEUCMHUYECKUE BOJIHBI

9.5

3ByK. 'poMKOCTB U BbIcOTa 3BYyKa. OTpakeHUE 3BYKa

9.6

Wndpa3Byk u ynpTpa3zByk

9.7

[IpakTnueckue pabOThI:

Omnpenenenue Y4acTOThI u nepuoja KOJIe0aHu
MaTeMaTHYECKOTO MasTHHUKA.

Omnpenenenre 4acTOThl M IEpUOJA KOJEOAHUN IMPYKUHHOTO
MasiITHUKA

UccnenoBanue 3aBHCHUMOCTHU nepuoaa Kose0aHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccnenoBanue
3aBHCHMOCTH TIEpHOJa KOJICOAHWH TPYKMHHOTO MAasTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBHCHUMOCTH Tepuoja KoJieOaHuM
rpy3a, TMOJBEIICHHOTO K HUTH, OT MAacChl Tpy3a U JKECTKOCTH
npyXuHbl. I3Mepenune yckopeHus CBOOOTHOTO TaIeHHS

9.8

dusnyeckie IBICHUS B npupoac: BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSACCHUC, celicMHU4YecKue BOJIHBI, [IYHAMH,
9X0

9.9

Texanueckue YCTpOMCTBA: 9X0JIOT, HCIIOJIb30BaHUE
YIIBTPa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKT];)OMaFHI/ITHOC II0JI€C. BHCKTpOMaFHI/ITHI)IC BOJIHBI.

10.1 .
CBoCTBA IEKTPOMArHUTHBIX BOJIH

10.2 [Ixaa 37€eKTpPOMarHUTHBIX BOJIH

10.3 DlekTpoMarHutHass npupoga cBera. CKOpOCTh — CBeTa.
' BousiHOBBIE CBOIICTBA CBETA

10 [TpakTuyeckue paboOThI:
10.4 W3yueHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOMIBHOTO TeNedoHa

105 dusnyeckue SABJIEHUS B IpUpoie: OHONIOrMYecKoe JAEHCTBHE
' BUJMMOTO, YAbTPa(hHOIETOBOIO U PEHTT€HOBCKOTO U3JIy4YeHUH

10.6 TexHuueckue ycTpoHcTBa: UCIOIb30BAaHUE DIEKTPOMArHUTHBIX
' BOJIH /17151 COTOBOM CBSI3U

CBETOBBIE SABJIEHUA

11.1 JlygeBast moniensb cBeTa. VIcTOUHUKHU cBETa

11.2 [IpsimosmHENHOE pacpoCTpaHEHHE CBETA

11.3 Otpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaKeHHs CBETa

11 114 [Ipenomnenue cBeta. 3akoH mpergomieHus csera. [losHoe

' BHYTpEHHEE OTpa)KeHUE CBETa

115 JInnza. Xop siyuelt B IMH3E

11.6 Ontuueckas cuctema ¢otoanmnapara, MUKpPOCKOIIA U TEJIECKOTIa

11.7 I'maz  kak  onrudeckas  cucreMa.  biausopykocTs u




JAJIbBHO30PKOCTh
118 Paznoxenne Oenmoro cBera B crnekTtp. Ombitel HpioToOHA.
' CrnoxeHue ciekTpaibHbIX IIBETOB. Jlucnepcus ceera
[IpakTuyeckue pabOTHI:
###Par###llccnenoBanue  3aBUCHUMOCTH  yIJIa  OTPaKCHUS
CBETOBOTIO JIy4a OT yIJla NaJeHHUs.
H#H#HPar##H#113yuenne XxapakKTepruCcTUK U300pakeHUs IPeMETa B
IUIOCKOM 3€pKajie.
#H##Par###lccnenoBanue 3aBUCHMOCTH  yIyia TPEIOMIICHUS
CBETOBOTO Jiyya OT yrja NaJeHUs Ha TPaHULE «BO3AyX —
11.9 CTEKIJIO».
##HPar#t# lonydyenue n300pakeHu i C MTOMOIIBIO
COOMPAIOIIIEH JINH3HI.
#H##Par##H##OnpeneneHue (dhokycHOTO paccTostHus u
OTNITHYECKOM CHJIBI COOMpArOIen JTMH3HI.
HHHPar###OnbITH IO pa3I0KEHUIO OEJI0ro CBETa B CHEKTP.
HAHPar#H#0OnbITHl IO BOCIPHUATHIO I[BETa MPEAMETOB IMPH HUX
HaOIIOZICHUH Yepe3 IIBETOBbIC (PHUITHTPHI
®dusznyeckue siBiaeHus B npupoje: 3atmenus ComHua u JIyHbl,
11.10 [[BETa TeJ, ONTHYECKHE sIBJICHUS B armocdepe (1BeT Heba,
pedpakums, paayra, MUPax)
1111 TexHudeckre YCTpPOWCTBA: OYKH, TEPHUCKOM, ¢doToanmapar,
' OTNITHYECKUE CBETOBOIbI
KBAHTOBBGIE SIBJIEHU A
121 Onbitel Pezepdopna m mimanerapHas mojenb atoma. Mojaenb
' aroma Bopa
122 Hcnyckanue W TOrJIONIEHME CcBeTa aroMoM. KBaHTHL
' JIuneityaThie CIEKTPbI
12.3 PanmnoaktuBHOCTH. Anb(a, OeTa- U raMma-u3IydeHUs
124 Crtpoenue aroMHOTO Aapa. HykiioHHas Mojienb aTOMHOTO sijipa.
' H3oToms
12 125 PamnoaktuBHble  mpeBpamenus.  Ilepuoxg — momypacmaga
' aTOMHBIX S7IEP
126 SnepHble peakinuu. 3aKOHBl COXPAaHEHHUs 3apsAIOBOrO U
' MacCOBOT'0 YHCEI
12.7 DHeprus cBSI3U aTOMHBIX siiep. CBs3b MacChl ¥ SHEPTUU
128 Peakuuu cunTe3a u neneHus snaep. McToyHuWkM SHepruu
' CouHia ¥ 388311
12.9 Snepnas sHepreruka. JlelicTBHE pPaAMOAKTHUBHBIX HU3JIy4EHUH
' Ha >KMBBIE OPTaHU3MBI
12.10 [IpakTuyeckue paboOTHI:




Habmnronenue CrijionIHbIX U IMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.
HccnenoBanne TPeKOB: M3MEPEHHWE HHEPTUU YACTULBI  T10
TOPMO3HOMY TyTH (110 poTOTpadusim).

W3mepenune paaroakTHBHOTO (GoHA

®dusnueckue SIBJICHUS B HIpUPOAE: €CTECTBEHHBIN

12 11 panMoOaKTUBHBIA (OH, KOCMHYECKHE JIy4H, pPaIHOaKTUBHOE

' W3JIy4€HHE IIPUPOIHBIX MUHEPAIOB, NEHUCTBUE PAIMOAKTHUBHBIX
W3JIy4CHHUI Ha OPraHU3M YeJIOBEKa

12.12 TexHu4eckue yCTpOMCTBA: CIEKTPOCKOIL, WHIMBUIYAJIbHBIN

JIO3UMETp, Kamepa Buiibcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIIETO

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHO# 00pa30BaTe/ibHOM MPOrpaMMbl OCHOBHOIO 00111er0
o0pa3zoBanusi Ha ocHoBe ®I'OC

[lonnmanue pomm (U3MKM B HAy4YHOH KapTWHE MHUpA; CHOPMUPOBAHHOCTH
0a30BBIX MPEJCTABICHUI O 3aKOHOMEPHOM CBSI3U M MO3HABAEMOCTH SIBJICHUI
MPUPOJBI, O POJIM SKCIEpUMEHTa B (pU3MKe, 0 cucTeMooOpasyoollel posu
(GU3MKM B pa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKM U TEXHOJOTuH, 00
SBOJIIONMH (PU3UUECKUX 3HAHUN U UX POJIH B LIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3sBUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIEro MHpa, pPa3BUTHE
TE€XHUKH U TEXHOJIOTHM

3HaHMA O BMJIaX MaTepuH (BEIIECTBO M TOJiE), O ABWXKEHHHM KaK crocobe
CYUIECTBOBaHHUS MaTepuu, 00 AaTOMHO-MOJIEKYJSIPHOH TEOpUHM CTPOEHUs
BEIECTBA, O (U3MYECKON CYIIHOCTH SBICHUM MPHUPOABI (MEXaHHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHUE pa3inyarh SBJICHUS I10
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOLINX
JAHHOE (PU3MUYECKOE SBJICHHE; YMEHHUE paclo3HaBaTh MPOSBICHUE U3yYEHHBIX
¢Gu3nyeckux SBICHUNH B OKPYKAIOUIEM MHPE, BBIAEISS UX CYIIECTBEHHbIE
CBOMCTBA (ITPU3HAKH)

BJ'Ia,Z[eHI/Ie OCHOBAMH ITOHSATHHHOTO arrmapara M CHMBOJHYCCKOI'O A3BbIKa
(1)I/ISI/IKI/I U HCIOJIB30BAHHUEC HUX A PEHICHUA y‘IG6HBIX 3ala4; YMCHHUC
XapaKTCPHU30BaATb CBOMCTBa TECII, (bHSI/I‘ICCKI/Ie SABJICHUA W IIPOLECCHI, UCIIOJIb3YA
(bYHI[aMeHTaJ'IBHHC N OMIINPUYICCKHUEC 3aKOHBI

VYMenne ONMCHIBATH HN3YUYCHHEIC CBOMCTBA TE€l H (1)I/I3I/I‘ICCKI/IC SIBJICHUA,
HCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

OBPA3OBAHUA
Kon
NpoBepPsieMOro
TpeOoBaHUS
1
2
3
4
5

Brnanenne ocHOBaMH METOZOB HAy4HOTO IO3HAaHMS C Y4ETOM COOIIIOJCHMS
npaBui 0€30MacHOro Tpy/aa: HabmoJeHne (PU3NUYECKUX SIBICHHM:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCHEPUMEHTAJIbHYIO YCTAHOBKY W3
JAHHOTO Habopa oO0OpyHAOBaHUS MO HMHCTPYKLMH, ONUCHIBATh XOJI ONbITA U
3aIUCBIBATH €T0 PE3YNIbTaThl, (POPMYINPOBATH BHIBO/IBI;

IpOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (U3NUECKUX BEIIMUYMH: YMEHUE
IUITAHUPOBATh HM3MEPEHUs, CAMOCTOSITENIbHO COOUPATh 3KCIEPUMEHTAIbHYIO
YCTAaHOBKY 10 MHCTPYKLUHU, BBIYUCIIATH 3HAYCHUE BEIMYUHBI U aHAIU3UPOBATH
[IOJIy4EHHBIE PE3yJAbTaTbl C YYETOM 3aJaHHOW IOTPELIHOCTH pPE3YIbTAaTOB
U3MEPEHMUI;

IIPOBE/ICHUE HECJIOKHBIX JKCIIEpUMEHTAIbHBIX UCCIIEI0BaHNM;
CaMOCTOSITENIbHO COOMpPATh SKCHEPUMEHTAJIbHYIO YCTaHOBKY M IPOBOJHTH
HCCIEAOBAaHUE II0 HHCTPYKLUWH, MPEACTABIIATh IOJYYEHHbIE 3aBUCHUMOCTH




(GU3NYeCKUX BEMYMH B BHUJE TAOMUI] M rpa)MKOB, YIUTHIBATH MOTPEUIHOCTH,
JIEJIaTh BBIBOJBI 110 PE3YJIbTATAM MCCIIEIOBAHUS

[lonnManue xapakTepHBIX CBOMCTB (pu3nyeckux Mozenei (MarepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, MOJEIN CTPOEHHS Ta3oB, JKHIKOCTEH H
TBEPABIX TeJ, IIJIaHETapHasi MOJIENIb aTOMa, HyKJIOHHAsI MOJIEJIb @aTOMHOTO $1pa)
¥ YMEHHUE TIPUMEHSTh UX U1l OOBSICHEHUST (PU3MUECKHX IPOIIECCOB

YMmenne oOBACHATH (PU3NYECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTyalul MPaKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa, B YaCTHOCTH,
BBISIBJIATH TIPUYUHHO-CIICJICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHUE C OTIOPOil Ha
W3Y4YEHHbIE  CBOWMCTBA  (DUM3MUYECKUX  SIBJICHUM, (HU3NYECKHE  3aKOHBI,
3aKOHOMEPHOCTU U MOJEIIN

YMmenue pemarbh pacu€rHble 3a1auu (Ha 0a3e 2 — 3 ypaBHEHMil), UCIOJIB3YS
3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIIME (PU3MUECKHUE BEIMYMHBI, B YAaCTHOCTH,
3alMChIBaTh KPaTKOE YCIOBHUE 3aJayd, BBISBIATH HEJAOCTAIOLIUE JIaHHBIE,
BBIOMpATH 3aKOHBI U (GOPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHUs], UCTI0Ib30BaTh
CIPaBOYHBIE JIaHHBIE, MPOBOJUTH PACU€Thl U OLEHMBATh PEATUCTHUYHOCTD
MOJIyYUEHHOTO 3HAueHUs (U3UYECKON BEIWYMHBI; YMEHHUE OIpelesTh
pa3MepHOCTh (PU3MUECKOH BEIUYUHBI, TOJYYEHHON NP PELIeHUN 3a/1a4uH

YMeHHne XapakTepu30BaTh NPUHLHAIBI JACUCTBUS TEXHUYECKHX YCTPOMCTB, B
TOM 4HCJI€ OBITOBBIX NPHUOOPOB, W TMPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IIPOLIECCOB 0 UX ONUCAHMIO, UCIOJb3ysd 3HAHMS O CBOMCTBaX (PU3MUECKUX
SIBJICHHI 1 HEOOXO0IUMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH

10

YMeHue WCMOoIb30BaTh 3HAHHS O (U3NYCCKUX SBJICHUSIX B IOBCEIHEBHOM
KU3HU i1 oOecrieueHuss O€30MacHOCTH TIpu  OOpalieHuu C  OBITOBBIMH
npuOOpaMH W TEXHUYCCKHMMH YCTPOWCTBAMH, COXpPAHCHHUS 370pPOBbS H
COOJIOZCHUS HOPM SKOJOTHMYECKOIO ITOBEJACHUS B OKPYXKaloOIIeH cpeje;
MOHMMAaHHE HEOOXOUMOCTH IIPUMEHEHUS JOCTHIKCHUH (DU3HKH U TEXHOJIOTHMA
JUISL PallMOHAIBHOTO MTPUPOI0TIOIH30BAHUS

11

OnsIT noucka, Mpeodpa3oBaHus U MpeAcTaBieHus nHopMauu GU3NYECKOTOo
COJIEp)KaHUA C  HCIOJIb30BaHHEM  HMH()OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHil; yMEHUE OI[EHUBATh JOCTOBEPHOCTD MOJIy4YeHHON MHbOpMaIui Ha
OCHOBE HMEIOIIMXCA 3HAHUW U JIOTIOJTHHUTEIBHBIX HCTOYHUKOB; YMEHHE
UCIIOJIb30BaTh MPH BBHIMOJIHEHUHM YYE€OHBIX 3a/JlaHUi HAY4YHO-TIOMYISPHYIO
auTepaTypy (GU3MYECKOTO COJEp)KaHUs, CIPABOUHBIE MaTepHallbl, PECYpCHI
cetu MHTepHer; BmageHue 0a30BBIMHM  HaBBIKAMH  MpeoOpa3oBaHUs
UHpOpMaLlUM U3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYryl0; YMEHHE CO3/aBaThb
COOCTBEHHbIE MTUCHbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE MH(POPMALUU U3
HECKOJIbKUX UCTOUHUKOB




HEPEYEHD 3JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA OI'D 11O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUYECKHUE SBJIEHUA
11 Mexannueckoe ABmxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
' JIBUKEHUS
PaBHoMepHOe U HepaBHOMepHoe JBukeHHe. Cpeassisi ckopocTb. Dopmyna Ui
1.2 BBIUMCIICHUS CpeiHeH ckopocTH: V = S/t
PaBHOMepHOE psIMOTIMHENHOE ABMKEHNE. 3aBUCUMOCTh KOOP/IMHATHI Tela OT BPEMEHH B
Clly4ae paBHOMEPHOTIO MPSMOJIMHENHOTO JBUKECHUS:
13 X)) =x,+vt
I'paduku 3aBUCUMOCTH OT BpeMEHH JJISl MPOEKLIUU CKOPOCTH, MPOEKINH MepeMelleHus,
ITYTH, KOOPJAMHATHI IIPX PABHOMEPHOM IMPSMOJIMHENHOM JIBUKEHHUA
3aBUCHUMOCTh KOOpPAMHATBI TeJla OT BPEMEHH B CIy4a€ pPaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO JIBH)KCHUS:
£
Sl =V, *i+ a2 * =
Fan
@opMynbl U1l MPOEKUUU MEPEMENIECHUs, MTPOEKIUU CKOPOCTH M NPOEKIMH YCKOPEHUs
IIPY PABHOYCKOPEHHOM IPSMOJIMHEMHOM JBUKECHUU:
2
1.4 'S]'(r):vﬂl]' 'PL—I-(T]. 'E‘
U_\.(f) =Up T4, 1,
a. (t)=canst,
Ul.‘cL - L’}1:1" =2HISI
I'paduku 3aBUCMMOCTH OT BpPEeMEHH Ui MPOEKIHMH YCKOPEHUS, MPOEKIMH CKOPOCTH,
MPOCKLUHUM TMEPEMEIIECHUs, KOOPAUHATHl NPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKEHUU
CBoOonHoe nanenue. opmyibl, onuchIBarolMe CBOOOHOE NaIeHHE Tejla M0 BepTHKAIH
15 (IBW>XKEHHE Telna BHMU3 WM BBEPX OTHOCHUTENBHO TMOBEpXxHOCTH 3emin). ['paduxu
' 3aBUCHMOCTHU OT BPEMEHU ISl TPOCKLUU YCKOPEHHUSI, TPOEKIIUM CKOPOCTU M KOOPAUHATHI
pu cBOOOTHOM Na/IEHUH TeJa O BEPTUKAIH
CKOpOCTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKPY>KHOCTH. HarpaBieHne CKopocTH.
®dopmyna JUIsl BBIYUCIECHUSI CKOPOCTH Yepe3 painyCc OKPYKHOCTH U MEPUO]] 0OpalleHus:
2MR
e
1.6 U=
T

]_IeHTpOCTpeMI/ITCJ'ILHOC YCKOPCHHUC. HaHpaBJ'ICHI/IC OCHTPOCTPEMUTCIILHOI'O YCKOPCHUA.
CDopMyna JUIL BBIYUCIICHUS YCKOPCHUS:




dopmyna, CBSI3BIBAIOIIAS IEPUOJT ¥ YACTOTY OOpaIleHus:

volL
T

1.7

Macca. IInotHocTs Bemecta. @opmyrna sl BBIYUCICHUS TUIOTHOCTH

_m
V

1.8

Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHnue Cril

1.9

SBnenue nnepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoit 3akon HeroToHa:

F=m-a

CoHanpaBIIEHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOpa CUJIbI, IEUCTBYIOIIEH HA TEJIO

1.11

Bzaumopericteue Ten. Tpetnit 3akoH HeroToHa:

Fy y=-F_,

1.12

Tpenue nokos M TpeHue cKobkeHus. DopMyna A BBIUKUCICHUS MOAYJS CHIIBI TPEHUS
CKOJIb)KEHUSI:

Frpzp-;"-f

1.13

Hedbopmarus Tena. Yopyrue u Heynpyrue neopmanuu. 3aKOH ynpyrou aedopmanuu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1H4
F=G.—-L1 2

R
Cuia TSoKeCTH. yCKOpeHI/Ie CBO60,I[HOI‘O naacHus.

(DOpMy.]'Ia JJIs BBIYUCICHUA CUJIBI TSXKCCTH BOJIM3HU IOBCPXHOCTH Bemnu: F = mg.
[[BI/I)I(CHI/IG IUIaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHYCCKasA CKOPOCTh. HeBecoMocTs u

neperpy3ku

1.15

Nmmynsc Tena — BekTopHas puznyecKkasi BeIHurHa.
p=mi

I/IMHy.]'ILC cucTeMsbl Tei1. I3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIJIbI

1.16

3aKkoH COXpaHCHU UMITYJIbCA IS 3aMKHYTOI>’I CHUCTEMBI TCII:
P=mU, +m, U, =const

PeakTuBHOE ABMKEHHE




1.17

Mexanunueckas padota. @opmyia a1l BBIYHCICHUS PAa0OThI CHIIBIL:

A=Fscosc

Mexannyeckass MOITHOCTb:

N=2
'

1.18

Kunerndeckas n noreHuuanbHas sHeprus. @opmyra i1 BBIYUCICHHUS] KHHETUYECKOU
SHEPIUH:

2
Teopema o kuHeTHUECKOU dHEprun. PopmyIa JUIs BEIYMCIICHNS IOTCHIMAIBHON SJHEPTUU
Tesa, MOHATOTO
Haj 3eMIei:

E,= mgh

1.19

Mexanunueckast SHEPTHUsL:
E=E;+E p
3aKOH COXpaHEHUsI MEXaHU4YEeCKOH sHeprun. @opMmyiia Juisi 3aKOHA COXPaHEHUS

MEXaHUYECKOI SHEepPTUM B OTCYTCTBUE CUJI TpeHusi: E = const.
[IpeBpaieHne MexaHM4eCKON SHEPIUH MPU HAJTUUMU CUJIbI TPEHUSI.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Momenr cuier: M - Fl.
VYcnoBue paBHOBECHS phlUara:

M +M +..=0
[ToasrxHbIN 1 HenoABWKHBIN O0510ku. KITJI mpocThIx MEXaHU3MOB,

n= Anonesman
AS&TIM‘IH

1.21

JlaBneHue TBEPAOTO Tena.
@opmyna sl BBIYUCICHUS 1aBJICHUS TBEPIOTO Tena:
F
P= S
JlaBnenue raza. ATMmocdepHOe 1aBlIeHUE.
I'mppocraTnueckoe 1aBieHUE BHYTPH KUIKOCTH.
dopmyinia U1 BBIYUCICHUS JABICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBnudeckuii npecc

1.23

3aKkoH ApXI/IMC,[[a. (DopMlea JJI1 OIPCACIICHU A BBITAJIKHBAIOIIEH CHIJIBI, ,[[CI‘/JICTByIOIJ_ICI\/'I Ha




TEJIO, MOTPYKEHHOE B JKUIKOCTH MU a3
F Aps. T pgV

Ycnopue miaBanus Tena. [InaBanue CyAOB U BO3QYyXOIlJIABAHUC

1.24

Mexanndeckue KojeOaHus. AMIUIUTYAa, TEpUOa W dYacToTa KosieOaHuii. dopmyna,
CBSI3BIBAIOINAsl YACTOTY M TMIEPHOJ KOJICOaHU:

1.25

Maremaruueckuil U Ipy>KMHHbIN MasTHUKU. [IpeBpallienre sHepruu npu kosuedaTeIbHOM
JBUKEHUH

1.26

3aryxatomue koyiebanus. Beinykaennbie konebanus. Pezonanc

1.27

Mexannueckre BOJIHEL HpO)IOHI)HI)IC " NONECPCYHBIC BOJIHEI. I[J'II/IHa BOJIHBI 1 CKOPOCTH
pacnpoCTpaHeHHs BOJTHBI:

Lh=v-T

1.28

3ByK. I']poMKOCTE M BbICOTa 3ByKa. OTpaskeHHE 3ByKOBOM BOJIHBI HA I'PAHUIIE JBYX CpPEI.
Nudpa3Byk u yapTpa3Byk

1.29

Ipakxmuueckue pabomoi

N3mepenune cpeaHeil MIOTHOCTH BEIIECTBA; apXHMMEIOBOU CHIIBI; KECTKOCTH TPYKUHBI,
K03 duimeHTa TPeHUs CKOJIbKEHUS; paboThl CUIbl TPEHUS, CHIIBI YIIPYTOCTH; CpeIHe
CKOPOCTH JBMXKEHMsI Opycka MO HaKJIOHHOW IIJIOCKOCTH; YCKOpEHHs Opycka mpH
JBUKEHUH TI0 HAKJIOHHOW IJIOCKOCTH; YacTOThI ¥ NepHuoja KojiebaHui MaTeMaTUYeCKOro
MasiTHUKA; 4YaCTOTbl M TEpUojaa KoJIeOaHWH TNMPY>KUHHOTO MAasTHUKA; MOMEHTa CHJIbI,
JEMCTBYIOLIET0 Ha phlyar; paboThl CUIIBI YIIPYTOCTH MPU MOABEME Tpy3a C MOMOIIbIO
HEMOJBIKHOTO OJI0Ka; pabOoThl CHJIBI YOPYTOCTH MpH MNOAbEME Ipy3a C MOMOIUIBIO
MOABIKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00bEMa NOTPYKEHHOM YacTH Tena U
OT IJIOTHOCTHU KUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT MacChl TeJa; CHUJIIBI
TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMAJIBbHOTO JABJICHHS M OT POJAa MOBEPXHOCTH; CHUJIBI
yIPYroCTH, BO3HUKAIOUICH B MpPYKUHE, OT CTENEHU AedopMaluu MPYKUHbBI; YCKOPEHUs
Opycka OT yrja HakjJOHa HaIlpaBISIIONICH; Meproja (Y4acToThl) KOJEOAHWW HUTSHOTO
MasTHUKA OT JJIUHBI HUTH; IEpUOAa KOoeOaHUl MPYKMHHOTO MasiTHHUKA OT MaccChl Tpy3a
1 KECTKOCTH MPYKUHBI; UCCIEAOBAHUE HE3aBUCUMOCTH TMEpHUoAa KojeOaHU HUTSHOTO
MasTHUKA OT Macchl rpy3a. [IpoBepka yciaoBust paBHOBECHUs pblyara

1.30

Qu3suueckue s6ieHUs 6 npupode: TIPUMEPHI TBWKEHHUS C PA3IUYHBIMU CKOPOCTSIMH B
KUBOW M HEXHUBOU MpUpOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, MPUIUBBI U
OTJIMBBI, JABWXEHHE IaHeT COJIHEYHON CHUCTEMbl, DPEAKTUBHOE JBW)KEHHE IKUBBIX
OpPraHW3MOB, PbIYard B TEJI€ 4YENIOBEKa, BIUSHUE aTMOCHEPHOTO NABJICHHS Ha >KUBOM
OpraHu3M, IUIaBaHHWE pbIO, BOCHPUITHE 3BYKOB JKUBOTHBIMH, 3EMJIETPSCEHUE,
CEHCMUYECKUE BOJIHBI, IIyHAMU, 9XO0

1.31

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYUKHU ITOJIOKCHHUA, paCCTOSIHUA U YCKOPCHUA,
AAHAMOMCTpP, MNOAUIUIIHUKH, PAKCThI, pbIyar, NOABWXHBIM W HEMOABMKHBIN 6J'IOI(I/I,
HaKJIOHHasA IIJIOCKOCTb, IHPOCTBIC MCXAaHU3MBI B 6LITy, COO6H_IaIOIJ.II/ICC$I COCyhl,




YCTPOHCTBO BOJOTIPOBOJA, THAPABIUYECKUN Mpecc, MaHOMETpP, OapoMeTp, BBICOTOMED,
MOPIITHEBOM HACOC, APEOMETP, IXOJIOT, UCTIOIB30BAHUE YIBTPA3BYKa B OBITY U TEXHUKE

2 TEIIJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYISIPHO-KHUHETUYECKOM TEOpUU CTPOCHUSI BEIIECTBA.
2.1 Mogenu TBEPIOTO, KUIKOTO U ra3000pa3HOTO COCTOSIHMN BeriecTBa. Kpucramimueckue
1 aMop(QHBIE Tena
99 JIBwxenue dyactui] BemiecTBa. CBS3b CKOPOCTH JBWKEHHS YaCTHUIl C TEMIEPATypOM.
' BpoyHoBckoe naBukenue, upysus
2.3 CMaunBaHue M KalWUISPHbIE SIBICHUS
24 TennoBoe pacHIMpeHne U CKaTHe
2.5 TennoBoe paBHOBecHE
26 Buyrpennss sneprus. Pabota u temnonepenaya Kak crocoObl M3MEHEHUS! BHYTPEHHeEH
' SHEPruu
2.7 Bupr Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, H3TYyICHUE
HarpeBanue n oxnaxaenue teia. KoanuecTBo TemIOThI. Y AenbHas TEII0EMKOCTD:
28 O=am(t,—1)
3aKk0oH COXpaHEHHs SHEPTHH B TEIUIOBBIX MpoIieccax. Y paBHEHHUE TEIUIOBOTO OaslaHca:
2.9 Ql +Qg 1 =0
510 Hcnapenue u konaeHcanus. M3MeHeHre BHYTPEHHEN SHEPTUU B MPOIIECCE UCTIApPEHUS U
' KoHAeHcanun. Kunenue sxuakoctu. Y aeapHas TerioTa mapooodpasobanus: L = Q/m
2.11 Braxxnocts Bo3myxa
[InaBnenne m kpucrtaumzauus. VI3MeHeHHME BHYTPEHHEH SHEPrUM NpHU IUIABICHUU H
KpUCTAJIM3aluu. Y IelbHasl TeIJI0Ta MIaBJIeHUs:
2.12 l—Q
m
BuyTpeHHsis sHEprusi cropanusi TOIIMBA. Y IebHasl TeMJI0Ta CrOPaHUs TOILTUBA:
2.13 g=Q/m
2.14 [Tpunnume! padoTe! TerioBeix ApuraTenei. KI1JI TemmoBoro asurarens
Ipaxmuuecxue pabomoi
N3mepenue yaenbHOU TEMI0EMKOCTH METAJUIMYECKOTO IMJIMH]IPA; KOJIUYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOM TeMmepaTrypsl (UKCUPOBAHHON MaccChl, B KOTOPYIO
5 15 ONYLIEH HAarpeTbld LWIMHJP; KOJIMYECTBA TEIJIOTHI, OTJAHHOTO HArpeThiM LUIUHAPOM,
' MOCJIE OIyCKaHUsA €ro B BOJAY KOMHATHOM TEMIEpPATypbl; OTHOCUTENBHOW BIIAXHOCTH
BO3/1yXa; YIEJIbHOM TEIJIOTHI MJIaBleHus JbAa. MccaenoBaHue M3BMEHEHHsS] TEMIIEPATYPbI
BOJIbI TIPH Pa3TUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIUBAHUU XOJOJHOU U
ropsiue BOJIbl; MpoIecca UCapEeHUsI
2.16 Qu3uueckue a61eHUs 8 Npupode. TIOBEPXHOCTHOE HATSHKEHUE U KANWUISPHBIE SBICHUS B




pUpoOJie, KPUCTAIIIBI B TpUpoje, ndaydenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opu3bl; 0Opa3oBaHUE POCHI, TYMaHa, WHEs, CHETa

Texnuueckue yCWlpOlZCWlGd.’ KalmuJiigpbl, IMIPUMCPBI  HUCIIOJB30BAHUA  KPUCTAJUIOB,

2.17 KHUJIKOCTHBI TEPMOMETp, JATYMK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETPHI, ICHXPOMETp, TapoBasi TypOWHa, TBUTATENIb BHYTPEHHETO CTOPaHHUS
3 DJIEKTPOMAT'HUTHBIE SIBJIEHUA
3.1 OnexTpusanus Tei. J(Ba BUa 3IEKTPUUECKUX 3apsiioB
3.2 B3aumoeiictBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHCHHMSI JICKTPHUECKOTO 3apsiia
3.4 OnexTpuueckoe noje. Hanpspk€HHOCTD anexkTpuyeckoro nois. [IpuHimn cyneprno3sunuu
' ANIEKTPUYECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocwurenu anextpuyeckux 3apsaoB. JeicTBHE 3JIEKTPUUYECKOrO MOJIS HA AIEKTPUUECKUE
' 3apsiabl. [IpOBOTHUKY M JMAIEKTPUKH
[TocTostHHBIN BneKTpUYecKUil TOK. JlelcTBUA anekTpuueckoro Toka. Cuia Toka.
3.6 Hanpsokenne.
I =qg/t,U=Alq
3.7 DNEKTPUUYECKOE COMTPOTUBIICHHE. Y AETBbHOE JIEKTPUUECKOE COITPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma mys1 yaacTtka saekTpudeckoi memu: | = U/R
[TocnenoBarensHOE COeIMHEHNE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R +R,
39 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:
U =U;I=1I+I; Rz%.
CMmenianHble COETUHEHUS POBOTHUKOB
310 PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
3.11 O=I"-R-t
3.12 OmnbIT Opcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHMHM MarHUTHOM
' UHIYKIUH
3.13 MarsuTHO€ 1oJie IOCTOSIHHOTO MarHuTa. BzaumoeiicTBre NOCTOSHHBIX MarHUTOB
3.14 JlelficTBME MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. fABieHue snekrpoMarHuTHON MHAYKIUK. [Tpasuiio Jlenna
Ipakmuyeckue pabomoi
3.16 W3mepeHue 37€KTpUUYECKOTO COMPOTUBIIEHUS PE3UCTOPA; MOLIHOCTH DIEKTPHUUECKOTO

TOKa, pa6OTLI QJICKTPUYICCKOTO TOKA.




HccnenoBanue 3aBUCMMOCTH CUJIbI TOKAa, BO3HMKAIOIIETO B IIPOBOJHUKE (PE3UCTOPBHI,
JaMIIOuKa), OT HalpsDKEHHUs Ha KOHIaX IPOBOJHUKA; 3aBUCUMOCTU COIPOTHUBIIEHHUS OT
JUIMHBI IIPOBOJIHUKA, TUIOIIAIU €0 MONEPEYHOr0 CEYEHUS U YIEIBHOIO CONPOTUBIICHUS.
[IpoBepka mpaBuia s DJIEKTPUYECKOTO HANPSDKEHMST IPU  [OCIEIO0BATEIBLHOM
COEJIMHEHUH IPOBOIHUKOB; PaBUJIA JUISl CHJIBI 3JIEKTPUYECKOTO TOKA P MapajlieIbHOM
COEJIMHEHUH IPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Dusuueckue s61eHUs 8 npupode.‘ SJICKTPUYCCKHC SBJICHUA B aTMOC(bepe, QJICKTPUYCCTBO

3.17 KHUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Ipeii( MOIFOCOB, POJIb MAarHUTHOTO TOJIS
JUTSL )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIlepMETp, BOJBTMETP, PEOCTaT, CUETUYUK
318 MEKTPUICCKOW  DHEPTHH,  DJICKTPOOCBETHTENbHBIC  NPUOOPHI,  HarpeBaTelIbHBIC
' ANEKTPONPUOOPHl  (MPUMEPHI), DIIEKTPUUECKHE TMPEAOXPAHUTENH, DIICKTPOMAarHurT,
AJIEKTPOIBUTATENH IOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikama 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJsienb cBeta. [IpsiMOMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceTa. [Imockoe 3epkano
3.22 [Ipenomnenne cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Jucnepcus cBera
3.94 JIunza. Xox nydelt B inH3e. DOKYCHOE pacCTOSIHUE JTMH3bI. ONTHYECKAs CUJIa JIMH3bI:
' D=1/F
3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKUE TPUOOPHI
Ipaxmuueckue pabomoi
#H##Par#Ht#13mMepenre oNTHYECKOW CUIIBI coOMparomeld JUH3bI; (OKYCHOTO PacCTOSHUS
cobuparomei JMH3bI (10 CBOWCTBY paBEHCTBA Pa3MEpPOB MpeaMeTa M H300paKeHWs,
3.96 KOT/Ia IPeIMET PacCIOJIOKEH B TBOMHOM (oKyce), MoKa3aTels IPeIOMIICHUS CTEeKIIa.

' ###Par#H#lccienoBanne  CBOWCTBA  M300paKEHHUS, TIOJYYEHHOTO C  IOMOIIBIO
coOuparomield JUH3bI, HW3MEHEHHUS (POKYCHOTO pACCTOSHUS JBYX CJOKEHHBIX JIMH3;
3aBUCHUMOCTH yrjia MPeIOMJICHHs] CBETOBOTO Jyda OT yIila MaJieHusl Ha IPaHULe «BO3IYX
— CTEKJIO»

397 Qusuueckue se6neHuss 6 npupooe: 3atmenuss Comnna u JIyHbI, 1IBeTa TeJ, ONTHYECKHE

' sIBJICHUA B aTMocdepe (uBeT Heba, pedpakius, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea: 09K, IEPUCKOTI, GoToanmapar, ONTUHISCKUE CBETOBO/IbI
4 KBAHTOBEBLIE SIBJIEHU A
4.1 PagnoaktuBHOCTE. Anb(a-, 6eta-, ramma-u3inydenus. Peakiuu anbga-u Oeta-pacnaaa
4.2 OmnsiTel Pesepdopaa mo paccesauro anbda-yactui. [InanerapHas Moaens atoma
4.3 CocraB aroMHoTO sigpa. M30TO0MBI
4.4 [lepron momypacmnaga aTOMHBIX SAEP
4.5 SnepHble peakiy. 3aKOHbI COXpaHEHUs 3apsSI0BOT0 U MAaCCOBOTO YHCET
Qu3uueckue A61eHUsI 8 Npupode: €CTECTBEHHBIH PaJMOAKTUBHBIN (OH, KOCMUYECKHE
4.6 Ty4d, PaAMOAaKTUBHOE H3JIy4YCHHE MPHUPOJHBIX MHUHEPANOB, NEHCTBUE PaJHOAKTHBHBIX

H3Hy‘leHHfI Ha OpraHu3M 4€JIOBCKa




4.7

Texnuueckue ycmpoticmea:
BunbcoHa, sanepHas 3HEpreTuKa

CIEKTPOCKOII,

WHJIUBUIYAJIBHBIA  JIO3UMETD,

Kamepa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

MoanucaH: Jlona BepoHuka
J-I OJ‘I a AnekcaHapoBHa

DN: C=RU, OU=aunpekTop,
O=MBOY «COLU N2 46» r.

B e po H M Ka Bpatcka, CN=Jlona BepoHuka
AnekcaHapoBHa,
E=school-46.bratsk@mail.ru
OcHoBaHue: A sBnsCcL aBTOPOM

A.I-I e Kca Hﬂ 3TOro JOKYMEHTa
MecTtononoxeHue: mecto
noanucanuns
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