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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOT'O 00IIET0 00pa30BaHMs COCTABICHA HA OCHOBE
NOJIOKEHUH © TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS Ha ©0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIXx B DI'OC OO0, a Takxe ¢ yuétoMm deaepaibHON
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenoaaBanus yueoHoro rnpeamera «Duznkay.

Copneprkanue IporpaMMbl 0 (GU3UKE HAIPABICHO HA (POPMUPOBAaHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaIOLINXCs M OPraHU3alXI0 W3ydeHHs] (PU3UKU Ha JEATEIbHOCTHOM OCHOBE. B
nporpaMMe Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4YEOHOro IMpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K MmIaHUPYEMBIM JIMYHOCTHBIM W METalpPEeIMETHBIM pe3yJbTaTaM
00y4YeHHs, a TAKXKE MEKIPEAMETHBIE CBS3H €CTECTBEHHOHAYUHBIX y4eOHBIX IPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[TporpamMmma no (u3uke ycTaHABIUBAET pachpeleleHre yueOHOro marepualia Mo rojam
oOydeHus (Mo Kiaccam), MpeasiaraeT MPUMEPHYI0 IOCIEA0BATEIbHOCTh M3YYCHHUS TEM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTHSI IPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN
oOyJaromuxcs.

[Tporpamma 1o ¢usuke pazpaboTaHa ¢ HENbI0 OKa3aHUs METOJAMYECKON MOMOIIU YUUTETIO
B CO3aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MTPEIMETY.

®u3nKa ABISETCS CHCTEMOOOPa3yIOIIUM IS €CTECTBEHHOHAYUHBIX YUE€OHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBIICHHH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomuel U ¢uznUecKoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, NPEAOCTaBisieT HauOoliee SICHbIe 00paslibl MPUMEHEHHUsT HAyYyHOro MeToia
MO3HAHMS, TO €CTh CIIOCO0a MOTY4YEeHHs JOCTOBEPHBIX 3HAHUH O MHpE.

Opna W3 IaBHBIX 3aja4 (hU3MUECKOro oOpa3oBaHMs B CTPYKType oO0IIero odopazoBaHuUs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHOHAYyYHOW TPaMOTHOCTM W MHTEpeca K HayKe Yy
oOyJaromuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YypPOBHE TpEAINoOiaraeT OBJIQJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

*  HAy4YHO OOBSACHSATH SIBICHUS,

* OIIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

*  HMHTEPHPETUPOBATH JAHHBIE U MCIIOJIH30BaTh HAyYHbIE JOKA3aTENbCTBA JJIS TOTYUECHHUS

BBIBOJIOB.

Ilenu wm3yueHuss (U3UKUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS OIpENEeNEeHBbl B
Konnenmnuu npenoxaBanust yuebHoro npeamera «Pusnka» B 00pa3oBaTeNIbHBIX OPraHU3ALUIX
Poccuiickoit ®exepanuu, peanu3yloOIIMX OCHOBHbIE O00IIE00pa3oBaTeIbHbIE MPOTPAMMBL,
yrBepxkaA€HHON pemenneM Kosutermm MununcrepctBa npocsenieHuss Poccuiickoit denepaunn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henun nzyvyenus pU3NKH:

* mpuoOpeTeHHMe HHTEpeca W CTpPEeMJIEHUs OOydalomMXCsi K HaydyHOMY M3Y4YEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

* pa3BUTHE TMPEICTABICHWH O HAydHOM METOJe TO3HaHUs W (opMupoBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

* (¢opMHpoBaHHE HAyYHOTO MHPOBO33PEHUS KAaK PE3yJbTaTa M3Y4YeHHS OCHOB CTPOCHHMS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;
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* (opMupoBaHHE MPEICTABICHUNA O poJiM (GUUKU JJIS PA3BUTHUS APYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

* pa3BUTHE NPEICTABICHUH O BO3MOXKHBIX cdepax Oyaymied mnpodeccHoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K AajbHEWUIIeMy 00y4eHHIO B 3TOM
HarpaBJICHUH.

JlocTikeHne STUX LeNned mporpaMMbl MO (HU3MKE HAa YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:

* mpuoOpeTeHue 3HAHHU O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHMUECKUX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

* mpuoOpeTeHHMEe yMEHUH ONUCHIBATH U  OOBACHATH (U3NYECKHUE SBICHHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

* OCBOGHHE METOJIOB pEIICHHsS NPOCTEHIINX pPACYETHBIX 3a1ad C MCIIOJIb30BaHUEM
(Gu3nIeCKUX MOJIENel, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

* pa3BUTHE YyMEHUW HAOIIOJATh MPHUPOAHBIC SBJICHUS U  BBIIOIHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJIb30BaHUEM
U3MEPUTEIBHBIX PHOOPOB;

* OCBOCHHE TPUEMOB pabOTBI ¢ WHpOpMaIUeil (U3HUECKOTO COACPIKAHMS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3MKH, aHadu3 M KPUTHUECKOE
OlLICHMBaHME NH(OPMALINY;

*  3HAKOMCTBO cO cdepaMu mpodhecCHOHATBFHON NesITeNbHOCTH, CBI3aHHBIMU C (PM3UKOH,
¥ COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha IOCTHKECHUAX (PU3HUECKON HAYKH.

Ha w3yuenue ¢usuku (06a30BBII ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIET0 OOpa3oBaHUs

oTBOoAMTCS 238 yacoB: B 7 Kitacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kitacce — 68 yacoB (2 yaca B
Hezeno), B 9 knacce — 102 gaca (3 yaca B HEJIENIO).

Ilpeonazaemviii 6 npocpamme no gusuxe nepeveHv 1a60pamopHuIX pabom u Onbimos HOCUm
PEeKOMEeHOamenvHblll Xapakmep, ydumens oeiaem 6b100p nposedenus 1adopamopHbix pabom u
ONbIMOB € YUEMOM UHOUBUOYATLHBIX OCOOEHHOCMEN 00YUAIOWUXCS, CRUCKA IKCNEPUMEHMATIbHBIX
3a0anuil, npeonazaemvlx 8 pamKax OCHOBHO20 20CYOAPCMEEHHO20 IK3AMEHA NO (u3uKe.



COJAEP)KAHUE ObYYEHUA
7 KJIACC

Pazgen 1. ®usuka v €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usnka — Hayka o npupoze. SABneHus npuponpl. PuU3nNUecKue SIBICHUS: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL. M3Mmepenue ¢usznyecknx BenuuuH. DPuszmueckue HPUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas cucTeMa €IUHUII.

Kak ¢u3uka u npyrve ecrecTBEHHbIE HAayKH H3y4daloT Hpupony. EcrecTBeHHOHAY4HbIN
METOJI TO3HAHM: HAOIIOJEHHE, IOCTAHOBKA HAYYHOrO BOIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEpKE THIOTE3, OOBSICHEHHWE HaOmogaeMoro spieHus. Onucanue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Jlemoncmpayuu.

1. Mexanuueckue, TEIIOBBIE, >IEKTPUYECKHE, MATHUTHBIE, CBETOBbIE SABIEHUS. 2.
Odusznyeckue TpUOOPHI W MPOIEAypa MPSIMbIX HM3MEPCHHN aHAJIOTOBBIM U HU(POBBIM
npudopom.

Jlabopamopusie pabomul u onvimol.

1. Jla6opatopnas pa6ora Ne 1 «Onpenenenue nokazanuii K3MEPUTEILHOTO IPHOOPay.

2. JlabopatopHas pa6ota Ne 2 «M3MepeHHe Pa3MepOB MaJIbIX TEI»

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeIECTBA.

CrpoeHne BelecTBa: aToOMbl M MOJIEKYJbI, UX pa3Mmepbl. OMBITHL, 10Ka3bIBAIOLINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBukenue uactul BeniecTBa. CBfA3b CKOPOCTH JABM)KEHHS YACTHI[ C TeMIIEpaTypoOM.
bpoyHoBckoe nBmwxenue, auddysus. BzaumopneiicTBue uacTHIl BeIIECTBA: MNPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B, JKUIKOCTEM M TBEPABIX
(kpuctamnyeckux) Tena. B3auMocBA3b MeXAy CBOWCTBaMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJBI.

Jlemoncmpayuu.

1. Ha6nronenne 6GpOyHOBCKOTO JIBHKEHUS.
2. Habmonenue mupdysumu.

3. HaGmonenue sBJIEHUI, 0OBACHSIOMUXCS PUTHKEHHEM WM OTTAIKMBAHMEM YacCTHI
BEILIECTBA.
Jlabopamoprvie pabomol u onvimol.

1. OmnbITHI 11O Ha6J'IIOI[eHI/IIO TCIIJIOBOT'0 paCIIMpPCHUA I'a30B.

2. OnbITl 0 0OHAPYKEHHIO JEHCTBUS CHII MOJIEKYIISIPHOTO TIPUTSKEHHS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBHXeHHE. PaBHOMEpHOE M HEpaBHOMEpHOE nBUkeHHE. CKOPOCTH.
CpenHsist CKOpoCTb ITPY HEPAaBHOMEPHOM JBUKEHUU. Pacy€r myTH v BpeMEHU IBUKEHUSI.

SBnenue wuHepuuMM. 3aKOH MHEpuUMU. B3aumopeicTBue Ten Kak IpUYMHA H3MEHEHMS
CKOPOCTH JBM)KEHHUS Tel. Macca kak Mepa uHepTHoctu Tena. IlnoTHocTh BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia Kak XapakTepuCcTHKa B3aumoneuctBus Ten. Cuna ynpyrocty W 3akoH ['yka.
W3mepeHue CHIIbI ¢ TOMOIIBIO IMHAMOMETpa. SIBJIeHUE TATOTEHUS U cuia TshkecTu. Cuila TSHKeCTH
Ha JIpyrux ruiaserax. Bec tena. HeBecomocTs. Ciio)keHHE CUII, HAIIPABJIEHHBIX 110 OJTHOM IIPSIMOH.
PaBuopelictByromas cui. Cuina TpeHus. TpeHue CKOJIbKEHUs U TPEHUE MTOKosl. TpeHue B mpupoae
U TEXHHKE.

Jlemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne CKoOpoCTH NPSIMOJIMHEWHOTO IBUKEHUS.

Habnroienue siBieHUs] HHEPIIUH.

Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeTl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrnosxeHue cuJj, HampaBJICHHBIX MO0 OJHOU NpAMOil. JlabopamopHule pabomul u onvimai.
JlaboparopHas pabota Ne 3 «3mepeHne Macchl Tena

JlaboparopHnas pabota Ne 4 «M3mepenue o0bemMa TBEpJOro Teay.
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JlaGopatopHass pabora Ne 5 «OmnpeneneHue IUIOTHOCTH TBepaoro Ttema» 4.

JlaboparopHas padota Ne 6 «MccnenoBanue CUIIbl yIPYTOCTH.

5. Jlaboparopnass pabora Ne 7 «['pagyupoBaHue MNpYyXKMHBI U HU3MEPEHUE CHII
JTITHAMOMETPOM»«

6. JlaGoparopras pabora Ne 8 «lcciiejoBaHre 3aBUCUMOCTH CHITBI TPEHUS CKOJTBKCHHSI OT
IUIOIIAAN COTIPUKOCHOBEHHUS TeJ M MPHKUMAIOIIEH CHITBI»

7. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTshkeHUs (nedopMaiyu) NpyKHUHBI OT
MIPUIIOKEHHOMN CHJIBI.

8. OnbIThI, JEMOHCTPHUPYIONINE 3aBHCUMOCTh CHIIBI TPEHHUSI CKOJIBLKEHHUSI OT Beca Teya U

XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEITUYCHUS AaBieHus. J[aBieHue ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a OT 00bEéMa, Temrepatypsl. [lepenada napneHus TBEPABIMU TEIaMU, KUIKOCTSIMH U
razamu. 3akoH Ilackans. IIHeBMaruueckue MalMHBIL. 3aBUCMMOCThH JABIEHHUS >KUIKOCTH OT
rryounbsl.  I'mapocratmyeckuit  mapagokc. CooOmaromuecss cocyabl. [ mapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emnn u atMocdepHoe aaBieHue. [IpUYUHBI CyIIECTBOBAHUS BO3IYIITHOM
obonouku 3emmu. Omeir Toppuuennu. M3mepeHue atmochepHOro AaBi€HHUS. 3aBHCHUMOCTH
aTMOCc(hepHOTO JaBJICHWs OT BBICOTHI Haa ypoBHeM Mops. [lpubopsr misi u3MepeHus
aTMoc(epHOTo JaBICHHS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teso. BolTankupatomas (apXxumeioBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.

1. 3aBucumocTh AaBieHUA ra3a OT TeMIEepPaTyphl.



2. Tlepenaua naBneHus )XKUIKOCTBIO U Ta30M.

3. CooOlmaromnmecs CoCyIbl.

4. T'mapaBIUYeCKHi Mmpecc.

5. IlposiBnenue neiictBust aTMOCHEPHOro AaBIICHUS.

6. 3aBUCHMMOCTb BBITAJKUBAIOIIEH CHIBI OT OOBEMA MOTPYKEHHOW YacTH Tena U
IUIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUJKOCTH.

8. VYcnoBwe maBaHWS TeN: TUIABAaHWE WJIM TOTPY)KCHHE TEI B 3aBHCHMOCTH OT
COOTHOIIEHUS TUNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwvie pabomot u onvimeol.

1. JlaGoparopnas padora Ne 9 «OnpezeiieHre BHITATKABAIOIIEH CHIIBI, JCHCTBYIOIIEH Ha
TEJO0, MOTPY>KEHHOE B JKUKOCTHY

2. Jlaboparopnas pabota Ne 10 «MccrnenoBanue 3aBUCHMOCTH Beca Teja B BOJIe OT 00bEMa
MOTPY>KEHHOU B JKUJKOCTh YaCTH TeJa»

3. JlabGopatopnas padora Ne 11 «BeIssCHEeHHE yCTIOBHH IUIABaHUS Tella B )KHIKOCTHY

4. JlabopatopHas pabora Ne 12 «KoHCTpympoBaHUE apeoMeTpa WM KOHCTPYHPOBAHUE
JIOJIKU U OTIpefieNieHue €€ rpy30moIbEMHOCTI

5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOIIEH CUIIBI, AEHCTBYIOIIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHON B JKUJKOCTb YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

Paszgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanuueckas padboTta. MoIHOCTb.

[TpocTbie MEXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHS phryara.
[IpumeHeHne mpaBuia paBHOBECUS pblyara K OJOKy. «3o0i0Toe MpaBuio» MmexaHuku. KITJ]
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas sHeprusi. Kunetnueckast 1 noteHuuanbHas sHeprus. [IpeBparienue oaHoro
BUJIa MEXaHUYECKOH SHEPTHH B APYroi. 3aKOH COXPAHEHUS SHEPTHH B MEXaHUKE.

Jlemoncmpayuu.

1. ITpumepbl MPOCTHIX MEXAHNU3MOB.

Jlabopamopusie pabomul u onvimol.

1. JIaGopaTtopHas pabota Ne 13 «BrisicHEHHE yCTIOBUS paBHOBECHS pbluara
2. Jlaboparopnas pabota Ne 14 «Onpenenenne K1/l HakTOHHO TIIOCKOCTH
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Pa3nen 6. TenioBbie iBJIEHMS.

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETUUYECKOM TeOpHH CTPOCHHMS BellecTBa. Macca u
pa3Mepbl aTOMOB W MOJIeKyJl. OmbIThl, TOATBEP)KIAIOIIME OCHOBHBIE  IOJIOKEHUSA
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEpIOTO, JKUJIKOTO U Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpuctammnyeckue u
amopdusie Tena. OOBsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U TBEPBIX TEJ HA OCHOBE TMOJIOKCHUI
MOJICKYJIIPHO-KUHETUYECKOW Teopund. CMauumBaHWe W KanwUISIpHbIE siBIeHUsA. TeruioBoe
pacIIMpEeHHE U CKaTHE.



Temnepatypa. CBsi3p TeMmMmepaTtypbl CO CKOpPOCTbIO TEIUIOBOTO JABHM)KEHUS YaCTHII.
Buyrpennss saeprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH YHEPTHH: TETUIONepeada U COBEPIICHNE
paboTHI.

Buasl Teronepenaun: TEmIONPOBOIHOCTh, KOHBEKIUS, U3TyUCHHUE.

KonmuecTBOo TernoTel. YaenpHas TEIJIOEMKOCTh BelIecTBa. TermmooOMEH M TEIUIOBOE
paBHOBecHue. YpaBHEHHUE TeIUIoBOro Oananca. [lnaBneHue u oTBepAeBaHHE KPUCTAUTMUECKUX
BEILIECTB. YJelbHas TemioTa IuiaBienus. [lapooOpazoBanue u koHjeHcauus. Mcmapenue.
Kunenne. YnaenpHas Teruiora mnapooOpa3oBaHUs. 3aBUCHMOCTb TEMIIEPATyphl KUICHHS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y ieJbHasl TeII0Ta CrOPaHUs.

[Tpunuuner padotsl TeruoBbix aBurareneit KIIJ| TemnoBoro apurartens. TersioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHMsI U MIPEBPALIEHMS SHEPTUU B TEIUIOBBIX IIpoueccax. /Jemoncmpayuu.

HabGmonenne 6poyHOBCKOTO JBUKEHUS.

HaGmronenne nuddy3un.

Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHUM.

HabmroneHne TernioBoro pacumpeHus Te.

N3menenue JAaBJICHUA ra3a MpHu USMCHCHUHA 00béMa U Harp€BaHuu UJIW OXJIAXKACHUMU.
[TpaBuiia u3MepeHus TeMIIepPaTyphl.

Bunae! Tenonepenayn.

OxJtaxieHre Ipyu COBEPLICHUH PaOOTHI.

© o N O WDdDRE

Harpesanue npu coBepieHUN padOThl BHEIIHUMU CUIIaMHU.

CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEIIECTB.

N
= o

HaoOmronenune xumeuus.

|
no

H8.6J'IIO,I[CHI/IC IMMOCTOAHCTBA TEMIICPATYPHI IPH IIJIABJICHUH.

13. Mopenu TennoBbix aBurarenei. Jlabopamopmvie pabomol u OnbLMbL.
1. JIaboparopnas padorta Ne 1 «MccnenoBanue sBICHHUS TEMI00OMEHA MPU CMENTUBAHUU
XOJIOJTHOM Y TOpsSiYe BOIBI»
2. JlaGopatopHas pabota Ne 2 «OnpezeneHue yaenbHON TEIIOEMKOCTH BELIECTBAY
3. Jlabopatopnas pabGora Ne 3 «OmpeneneHue ynaenbHON TEMJIOTHl IUIaBICHUS» 4.
JIaGoparophas pabota Ne 4 «OnpezneneHre OTHOCUTENIBHOM BIaKHOCTH BO3yXa»
5. OnbITHI 10 OOHAPYKEHUIO ASUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUSL.
6. OTIBITHI 110 BBIPALIMBAHUIO KPUCTAJIIOB TOBApPEHHOM COJIM WIIM caxapa.
7.0OnbITHl MO HAOJIIOIEHUIO TEIJIOBOTO PACIIUPEHHS Ta30B, KUIKOCTEH U TBEPABIX
Tel.
8. Omnpenenenune naBiIeHUs BO3/AyXa B OAJJIOHE IITPHIIA.
9. OmBITHI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTh JIaBJICHHUS BO3/yXa OT €ro o0bEéMa |
HarpeBaHUs WM OXJIAKICHUS.
10. [IpoBepka runoTe3sbl TMHEWHON 3aBUCIMOCTH IJTMHBI CTOJIOMKA KHUIKOCTH
B TEPMOMETPUYECKOI TpyOKe OT TeMIepaTypshl.
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11. HaGmronenne wu3MeHeHHMs] BHYTPEHHEH DHEPrUM Tella B pe3yJbTare
TEIUIONepeiaun U pabOThl BHEITHUX CHII.

12. HccnenoBanue sBICHHUA TEIJIOOOMEHA NPH CMENIMBAHUU XOJIOTHOW M
ropsiuei BOABI.

13. OnpeneneHue  KOJWYeCTBA  TEIUIOTHI, IIOJIYYEHHOIO BOJOW  Ipu
TEII00OMEHE C HarpeThIM METAIIIMYECKUM LIUIUHIPOM.

14. Omnpezenenue yaeapHON TEINIOEMKOCTH BEIIECTBA.

15. HccnenoBanue mporecca UCIapeHus.

16. OmnpeneneHne OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

17. Omnpezenenue yaeapHON TEIIIOTHI IUIABJICHUS JIbJA.

Pa3nes 7. DiekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

OnekTpuszanus Ten. J[Ba poaa 3neKTpuyecKux 3apsaoB. B3anmoaeicTBrue 3apsyKeHHbIX TEIl.
3akon KynoHna (3aBUCMMOCTh CHJIBI B3aMMOJICHCTBUS 3apSKEHHBIX TEJI OT BEJIMYHMHBI 3apsI0B U
pacCTOsTHUS MEXKIy TEeJIaMu).

Onektpuueckoe nosie. Hanmpsok€HHOCTH anekTpruyeckoro nosist. [IpuHuun cyneprno3uiun
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsioB. DJIEMEHTapHbIM 3yekTpuueckuil 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsijia.

DJEKTPUYECKUIT TOK. YCJIOBHS CYIIECTBOBAaHUS SJIEKTPUUYECKOrO TOKa. VMCTOYHUKH
MOCTOSIHHOTO TOKa. JeMCTBUSI AJIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna TOKa. OnekTpuyeckoe HampspkeHue. ConpoTHBIEHUE
IPOBOJHMKA. YJEIbHOE COINpPOTUBIEHHE BemlecTBa. 3akoH Oma ans ydyacTKa Uemnu.
[TocnenoBarenbHOE U MapajieIbHOE COEMHEHHE TPOBOJHUKOB.

PabGoTa 1 MOIIHOCTB ANEKTpUUECKOro Toka. 3akoH Jlxoyns—JIeHna. DnaekTpudyeckue 1enu
U TIOTPeOUTENH SIEKTPUIECKOM SHEpTUH B ObITY. KOpoTKOE 3aMbIKaHHE.

[locTostHHBIE MarHuUTHl. B3auMoOneicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE MoOJe.
MarunuTtHOe noJie 3eMJIM U €T0 3HaYeHue I )Kku3HU Ha 3emiie. OnbIT OpcTeaa. MarHuTHoe 1mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3IeKTpOMarHuToB B TEXHUKE. J[€MCTBHE MarHUTHOTO TOJIS
Ha TPOBOJHHUK C TOKOM. OIJIEKTPOJBUTATENb IOCTOSHHOTO ToKa. lcnonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanesd. SBneHune dJeKTpoMarHuTHOW uHAYKIUU. [IpaBuno  Jlenma.
OnekrporeHepatop. CrnocoObl MOMY4YEHHUS DJIEKTPUUECKONM HHEPruu. OJIEKTPOCTAaHIIMM Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Jlemoncmpayuu.

DJIeKTpHU3anus Tell.

JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEUCTBUE IEKTPOCKOIIA.

OneKTpocTaTU4ecKast UHIYKIIHSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsII0B.

[TpoBOTHUKY U AUDIIEKTPUKH.

No koW

MOHCHHpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOT'O ITOJIA.



8. MCcTOYHMKM HOCTOSIHHOTO TOKA.
9. JleiicTBHS HIEKTPUYECKOTO TOKA.

10.DnexTpuueckuii TOK B KMAKOCTH.

11.T"azoBb1ii pasps.

12.W3mepenue cuiibl TOKAa aMIEPMETPOM.

13.M3Mepenne 5neKTpUYEecKOro HAPSKEHHS BOILTMETPOM.
14.Peocrar u MarasuH conpoTHBJICHUIA.

15.B3aumoneiicTBrE NOCTOSHHBIX MATHUTOB.

16.MozaenupoBanye HEBO3MOKHOCTH pa3/IeJeHHUs TIOJIIOCOB MAaTHHUTA.

17.MO[[€JII/Ip0BaHI/Ie MarHUTHBIX ITOJIEH TTOCTOSHHBIX MarHUTOB.

18.0mnsiT Dpcrena.

19.MaruutHoe nose Toka. DIEKTPOMATHUT.
20./IeiicTBEEe MaTHUTHOTO OIS HA TIPOBOIHUK C TOKOM.
21.DnexTpoaBUraTens MOCTOSHHOTO TOKA.

22.HCCH€I{OB&HI/I€ SABJICHUSA 3JICKTpOMaFHI/ITHOﬁ UHAYKIUU.

23.0mnbiTEl Dapaes.
24.3aBrCHMOCTD HaNpaBIeHUs MHAYKIMOHHOTO TOKA OT YCIOBHUIA €10 BOSHMKHOBEHHMSI.

25.DnekTporeneparop MOCTOSHHOTO ToKa. Jlabopamophvie pabomol u OnbImb.

1. JlaGoparopHas pabota Ne 5 «/3mMepeHue U peryaMpoBaHue CUIbl TOKa»

2. JlaGoparopHas pabota Ne 6 «3MepeHue u peryaupoBaHue HapsHKEHUS

3. JlaGopatopnas pabora Ne 7 «3aBUCUMOCTh 3JEKTPUYECKOTO CONPOTUBIICHUS
MIPOBOJTHHUKA OT €T0 JTUHBI, IJIOIIA TN ITOTIEPEYHOTO CEUECHHS U MaTepHraliay

4. JlabopatopHuas pabora Ne 8 «I[IpoBepka mpaBuiia Jijisi CUIIBI TOKA MIPHU MapauIeIbHOM
COEJIMHEHUH PE3UCTOPOB

5. JlaGopatopnas pabota Ne 9 «Onpenenenne paboThl U MOIHOCTH JIEKTPUYECKOTO TOKa
6. "[IpuMeHeHe NeKTPOMarHuTOB B TEXHUKE.

7. JlaGoparopHas pabora Ne 10 «/3yueHnue nelcTBUS MArHUTHOTO TIOJISI HA TIPOBOJHUK C
TOKOM»

8. JlaGoparopnass pabora Ne 11 «KoHcTpynmpoBaHwe U  mH3ydyeHHE pabOTHI
AIIEKTPOABUTATEINS»

9. OnbITel O HAOIIOACHUIO SJIEKTPU3ALUH TET HHAYKIUEH U TIPU CONPUKOCHOBEHHH.

10. UccnenoBanue AEUCTBUS SJIEKTPUUECKOTO MOJIS HA TPOBOJHUKU U TUDIIEKTPUKH.

11. C6opxka u mpoBepka pabOThI MEKTPHUUECKON 1IEMH MOCTOSTHHOTO TOKA.

12. I3mepenue 1 peryIupoBaHue CUIIbI TOKA.

13. I3mepenue 1 peryIupoBaHue HAMPSHKEHUSL.

14. ccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOp, OT COMPOTHUBICHUS
pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

15. OnbITE,  IEMOHCTPUPYIONIME  3aBUCHMOCTHh  DJIEKTPHYECKOTO  COMPOTHBIICHUS
MIPOBOJHHUKA OT €0 JUTHHBI, IIOMIA I ITOTIEPEYHOT0 CEUSHHs 1 MaTepHaa.

16. IIpoBepka npaBuiIa CI0KEHUS HANPSHKEHUH MPH MOCTIEI0BAaTEIbHOM COSAMHEHUH JIBYX
PE3UCTOPOB.
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17. IlpoBepka npaBuiia AJis CHJIbI TOKA MIPU NapaJIeIbHOM COSAMHEHUH PE3UCTOPOB.

18. Onpenenenue paboThI AIEKTPUUECKOIO TOKA, UAYILLIETO Yepe3 PE3UCTOP.

19. Onpenenenne MOIIHOCTH IEKTPUUECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOPE.

20. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYILIETO Yepe3 JIAMIIOUKY, OT HAIIPSDKEHUS Ha
HEH.

21. Onpenenenne KI1/1 narpeBaress.

22. VccnenoBanre MarHUTHOTO B3aUMOJICHCTBUSI IOCTOSIHHBIX MAarHUTOB.

23. I3ydyeHne MarHuTHOTO TIOJII TIOCTOSHHBIX MArHUTOB MPH HUX OOBEAMHEHUH U
paszeneHuu.

24. VccnenoBanue JeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

25. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbl B3aUMOJICHCTBUS KaTyILIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HalpaBJIEHUS TOKA B KaTYILKE.

26. V3yuenue neiicTBUs MarHUTHOTO 110JIs Ha TPOBO/IHUK C TOKOM.

27. KoHcTpynpoBaH#e U N3y4eHHE PaOOTHI AJIEKTPOABUTATEIS.

28. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

29. OnBITEL 1O HMCCIEIOBAHUIO SIBICHHUS 3JICKTPOMAarHUTHOW WHAYKIMH: HMCCIEJOBAHUE
W3MEHEHHUI 3HAYCHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MartepuanbHass Touka. Cucrema orcuyéra. OTHOCUTEIBHOCTh
MEXAHUYECKOTO JABI)KEHHsA. PaBHOMepHOe mnpsMonMHEWHoe nABMKeHue. HepaBHomepHoe
npsiMoiuHeiiHoe aBmkeHue. CpedHsisi U MIHOBEHHas CKOPOCTh Tella MPH HEPaBHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHOyCcKOpeHHOE TIpsiMOJIMHEHHOE ABMkeHue. CBoOoHOE majeHne. OnbITh
lanunes.

PaBHOMepHOe nBMXeHUE Mo OkpykHOcTH. [lepuon m yacrora oOpamienus. JluneiHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoi 3akon Herotona. Tpernit 3akoH Herorona. Ilpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CHJIa TPEHHS CKOJBXEHUS, CHUJIa TPEHHUS
MIOKOSI, IPYTHUE BUJBI TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpPEHHE CBOOOIHOTO IMaJCHUS.
JBmxenue mnanet Bokpyr Connua. [lepBas kocMuueckast ckopoctb. HeBeCOMOCTh M eperpy3Ku.

PaBHOBecue MaTepuanbHOM TOukH. AOCOTIOTHO TBEpP0€ Teso. PaBHOBecHe TBEPAOTO TEna
C 3aKpEIIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenne umnyinbca. MMynbCc cuibl. 3aKOH COXPAaHEHHsI MMITYJNIbCA.
PeakTuBHOE ABMKEHUE.

Mexanuueckass pabota W MOIIHOCTh. PaGoTa cui TspkecTH, ynpyroct, TpeHus. Cs3b
sHepruu M paboTel. lloTeHumanbHas SHeprusi Tena, MOAHATOrO HaJ IMOBEPXHOCTHIO 3EMJIH.
IToTeHumanpHas 3HEprus C:karod npyxkuHel. Knunernueckas sHeprus. Teopema 0 KHHETHYECKOU
SHEPIHH.
3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTHH.
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Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE NIyT€H M TPACKTOPUM IBMXKEHHS OJHOTO U TOTO K€ Tejla OTHOCHUTEIbHO
Pa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH M yCKOPEHUS MPSIMOIUHEHHOTO JTBU)KECHUSI.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. Habmronenue nBuKeHUs TeNa 110 OKPYKHOCTH.

6. HaGmioneHne MexaHMYECKUX SBJICHHM, IPOUCXOIAIMUX B cucTeMe oTcuéTa «Tenexkar
py e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCHUTENIBHO KaOuHeTa (PU3UKU.

7. 3aBHCHMOCTb YCKOPEHHUS Te€Ja OT MaccChl TeJa U AEHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmroneHue paBeHCTBA CHJI IPU B3aUMOJECHCTBUU TEIl.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUM IIPU B3aUMOICHCTBUHU Tell.

12. CoxpaHenue uMIysabca IpU HEYIPYTrOM B3aUMOIEHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGmroieHre peaKTHBHOTO JBUKCHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTUH ITPU CBOOOIHOM a/ICHUH.

16. CoxpaHeHue MexaHWYECKOM SHEPrHM MPU JABUKEHHUHU Teja MOoJ| IeHCTBUEM NPYKUHBI.
Jlabopamopnwvie padbomot u onvimol.

1. JlaGoparopHas pabora Ne 1 «OmnpezneneHue yCKOpPEHHUsI Tela IMPU PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW IIOCKOCTH

2. JlaGopartopHas pabota Ne 2 «OnpezneneHue KeCTKOCTH IPYKUHBI»

3. JlaGopatopnas pabdora Ne 3 «Onpenenenue KodpGUIMEHTa TPEHUS CKOIbKEHUS

4. JlaGopatopHas pabota Ne 4 «OnpezneneHre paOOThl CUIIbI TPEHUS TPU PAaBHOMEPHOM
JIBYDKEHUH TeJla 0 TOPU30HTAIBHON TTOBEPXHOCTID

5. JlaGopatopnas pabora Ne 5 «M3ydyeHue 3aKkoHa COXpaHEHUS SHEPTUN

6. KoHcTtpyupoBaHue TpakTa Ui pa3roHa W JAajJbHEUIIEr0 PaBHOMEPHOTO JBMXKEHUS
HIapHKa UITH TEJIEeKKH.

7. OmpeneneHue cpeaHEN CKOPOCTU CKOJbKEHUS Opycka WIM JBUKEHHS IMIapHKa IO
HaKJIOHHOM IJIOCKOCTH.

8. OrmpeneneHne yCKOpPEeHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUHU I10 HAKJIOHHOMH
IJIOCKOCTH.

9. HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

10. IIpoBepka TUMIOTE3kI: €CIIU MPH PABHOYCKOPEHHOM JIBIKEHHH 0€3 HaualbHOW CKOPOCTH
IYTH OTHOCATCS KaK psAJl HEUETHBIX YHCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH
OJIMHAKOBBHI.

11. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAIBHOTO
JTaBJICHMUSL.

12. Onpenenenne ko3P unneHTa TPEHUS CKOTHKEHHS.

13. Onpenenenne XECTKOCTH TPYKUHBI.

14. Onpenenenue paOOTBI CHUJIBI TPEHUS TP PABHOMEPHOM JIBIDKCHHH Tella TI0

TOPU30HTAIILHON ITOBEPXHOCTH.
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15. Onpenenenue pabOTHl CWJIBI YIOPYTOCTH TpPH TOIBEME Tpy3a C HCIOJIH30BAHUEM

HCIIOJABHKHOI'O U TIOABUXKHOT'O OJIOKOB.

16. U3y4yeHne 3aK0HA COXPAHCHHSI SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

KonebarensHoe nBuxeHune. OCHOBHbBIE XapaKTEPUCTHKH KoJeOaHW: Mepuoj, 4acrora,
aMIMTyna. MaremMaTud4ecKuil M IPYXKUHHBIM MadATHUKU. [IpeBpamienue oHepruv Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxaromue konebanus. Boinyxkaennoie konedanus. Pesonanc. Mexanudeckue BOJHBI.
CaoiicTBa MeXaHUUYECKHUX BOJIH. [ [po0sibHBIE M TONIEpEYHbIE BOIHBIL. JlJIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxkenue 3Byka. IHppa3ByKk U yiIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieOGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HabGnronenue koneOaHui Tpy3a HA HUTH M HA TIPYKHUHE.

3. Habmonenne BBIHYKICHHBIX KOJICOaHUI U pe30HaHCa.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. Akyctudeckuil pe3oHaHc. Jlabopamopuvie padbomot u onvimel.

1. Jlaboparopnas pabora Ne 6 «OmnpeneneHue YacTOThl W Iepuoja KoJjeOaHui
NPYKUHHOTO MasiTHUKa»

2. Jlaboparopnas pabota Ne 7 «[IpoBepka HE3aBHCHMOCTH Mepuojia KoyiebaHHil rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl TPy3a»

3. OrmpeneneHue 4acToThl U IEpro/Ia KoJeOaHM MaTeMaTHIECKOTO MassTHUKA.

4. OrmpeneneHue 4acTOTHl U EpUo/Ia KoJeOaHUH MPY>KUHHOTO MasiTHUKA.

5. HccnemoBanune 3aBUCHMOCTH TEpHOAA KOJeOaHWH IOABENICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

6. HccnemnoBaHue 3aBUCUMOCTH Nepuoja KojeOaHUH MPY>KUHHOTO MasTHUKA OT MaccChl
rpysa.

7. TIpoBepka HE3aBUCHUMOCTH IEpHOAa KoyeOaHWH TIpy3a, MOABELUICHHOTO K HHUTH, OT
Macchl rpys3a.

8. OnbIThL, JEeMOHCTPUPYIOIINE 3aBUCUMOCTh TIEPHO/Ia KOJICOAHNH MPYKUHHOTO MasTHUKA
OT Macchl Irpy3a 1 KECTKOCTU MPYKUHBI.

9. UzmepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIeKTPOMarHuTHOE TIoJIe. DJEKTPOMArHUTHBIE BOJHBI. CBOMCTBA AIEKTPOMATHUTHBIX
BoJIH. [lIkana 3neKTpOMarHUTHHIX BOJIH. MCIOIp30BaHNE AJIEKTPOMArHUTHBIX BOJIH AJII COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoJsHoBEIE CBOMICTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.



13

1. 3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBbI€e ABJIEHM.

JlyueBas monenb cBeta. Mcrounuku cBeta. [IpsiMonuHeiliHOEe pacHpoCTpaHEHHE CBETA.

3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akOH OTpa)KE€HUsI CBETA.

HpCJ'IOMJ'IeHI/Ie cBeTa. 3aKoH IIPECIOMJICHUSA CBETA. ITonHoe BHYTPCHHEC OTPAKCHHEC CBETA.

Hcmonp30BaHKe MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OIITUYCCKUX CBETOBOAAX.

Jlunza. Xox nydeir B numH3e. OnTHueckas cuctema ¢oroammapara, MUKpPOCKONa M

Teaeckomna. a3 kak onTuyeckas CUcTeMa. BJII/I30pyKOCTL " JAJIbHO30PKOCTL.

Paznoxenne 6enoro ceera B cnekTp. OnbiTel HptoToHa. Crio’KeHHe CHEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

O N Ok whE

[IpssMonMHEITHOE pacpocTpaHEeHHE CBETA.

OTpakeHue cBeTa.

[Toryuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue crera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tomyuenue n300pakeHU C MOMOILBIO JTUH3.

[Tpunnun neiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 0emoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnuvie padbomot u onvimol.

1.

8.
9.

JlaGopatopnast pabora Ne 8 «MccnenoBaHue 3aBHCHUMOCTH YIJia TPEIOMIICHUS
CBETOBOTO Jy4a OT yIJIa Ma/ICHUS] Ha TPAHHIIE «BO3yX-CTEKIIO»

JlaGopaTtopnas padota Ne 9 «Onpenenenue GoKyCHOTO PACCTOSHHS U ONTUYECKOM CHITBI
coOuparoIien TUH3bD

JlaGopatopHast pabota Ne 10 «OnbITel MO pa3ioXKeHUIO OeNOro CBETa B CIEKTP U
BOCIPUATHIO L[BETA MPEIMETOB MPH UX HAOIIOJEHUM 4epe3 LIBETOBble (UIBTPHD» 4.
HccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.
N3yueHne XxapaKTepUCTHK H300paKeHUS TIpeIMETa B IIIOCKOM 3epKaie.

HccnenoBanre 3aBUCIMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yTjla MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yeHnue n300paXkeHU C MOMOIIBIO COOMPAOLIECH JTHH3BI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUIIBI COOMpArOIeit TUH3BI.
OnbITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.

10. OneITH 110 BOCIIpUATUIO 1BETA NPCAMCETOB IIPU HX Ha6J'IIO,[[CHI/II/I 4YCpe3 IBCTOBLIC

(GUIBTPBI.

Pa3znen 12. KBanToBble sIBJICHUS.

Oneiter Pe3epdopna u turanerapuas Mojenb aromMa. Monens atoma bopa. Ucnyckanne u
MOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.
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PamnoaktuBHOCTh. Aubda, Oera- W ramma-usnydeHus. CTpoeHHE aTOMHOTO sjapa.
Hyknonnas mopnens aromuoro sapa. HM3orombel. PanunoaktuBHbIE TpeBpamieHus. Ilepuon
IoJIypacnana aTOMHBIX sJiep.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MacCOBOI'O YMCENl. DHEPIUs CBA3U
aTOMHBIX si7ep. CBA3b Macchl U 3Hepruu. Peakuuu cunTesa u aenenus saep. Vcrounuku sHepruu
Connua u 3B€37.

SInepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIyYCHUHN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.
CrieKTphl pa3aMyuHbIX I'a30B.

CnexTp BoaoOpo/Ia.

Habumonenue tpekos B kamepe BusbcoHa.
Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHUH.

R e o

Perucrpanust u3nmydeHHs NPUPOAHBIX MUHEPAIOB W TPOIYKTOB. Jlabopamophvie

pabomol u onvimol.

HaO:roieHue CIIONIHBIX M IMHEWYAThIX CIICKTPOB U3ITyYCHUS.

2. HccnenoBaHue TPEKOB: W3MEPEHUE DSHEPIHMM YaCTHIIBI 110 TOPMO3HOMY NyTH (T10
doTorpadusim).

3. H3mepeHue painoaKkTUBHOTO (OHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBEHO-00001IAIOLINI MOy b IPEJHA3HAUEH [Vl CUCTEMAaTU3alui U 0000IIeHUs
IPEIMETHOTO COAECPKAHUS U OIBbITA JEATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca
¢u3MKH, a TaKKe JUIs MOJATOTOBKH K OCHOBHOMY TI'OCYIapCTBEHHOMY 3K3aMEHY MO (HU3UKE JUIs
o0yyaromuxcsi, BBIOPaBIIMX 3TOT yUeOHBIH Mpeamer.

ITpu n3y4eHnn JAaHHOTO MOAYJIS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI AESITEIbHOCTH,
Ha OCHOBE KOTOpBIX O0O0€CIeYMBAECTCSl JOCTH)KEHHE TMPEAMETHBIX U  METalpeIMETHBIX
IUTAHUPYEMBIX Ppe3ylbTaToB 00y4yeHHs, (OPMUPYETCS €CTECTBEHHOHAy4Has TI'PaMOTHOCTB!
OCBOEHHUE HAYYHBIX METOJIOB HCCIIEI0BAHUS SIBICHUN IPUPOJIbI M TEXHUKH, OBJIAICHUE YMEHUAMU
OOBSACHATH (PU3NYECKHE SBJICHUS, IPUMEHSISI TOJyY€HHbIE 3HAHUS, PelliaTh 33Ja4d, B TOM YHCIIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.

[IpuHIMIIAIBHO IEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3jiena peaau3yeTcs 3a CUET TOoro,
4TO 00y4aroIrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM MpeaiaraeTcs:

- Ha OCHOBE IMOJTyYeHHBIX 3HAaHUN pacro3HaBaTh U HAYYHO OOBSACHATH (PU3NYECKUE SIBJICHUS
B OKpY’KaroIed MPUPOIEC U OBCETHEBHOM KU3HU;

- ICTIOJIb30BaTh HAYYHbBIE METO/Abl UCCIIEAOBAHUS (PU3NUECKUX SBJICHUM, B TOM YHCIIE AJIs
MPOBEPKHU TMIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOOJee BaXXHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJOTH,
HanpuMep, MPaKTUYECKOr0 UCII0JIb30BaHUs PA3JINYHBIX UICTOYHUKOB SHEPTMH Ha OCHOBE 3aKOHA
MpEeBpalIeHNs] U COXPAaHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne QU3MKKM Ha YpOBHE OCHOBHOTO oOmIero o0pa3oBaHWs HANpaBICHO Ha
JOCTH>KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEIIbHBIX PE3yIbTATOB.

B pesynbrate usyueHus (U3MKM Ha YpPOBHE OCHOBHOIO oOmIero oOpa3oBaHUs Yy
oOyuarorierocst OynyT c(hOpMUpPOBaHbI CIEAYIOINE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- IIPOSIBJICHUE HMHTEpPECa K MCTOPUU M COBPEMEHHOMY COCTOSHHUIO POCCUNCKOU
(bU3HYEeCKON HAYKH,

- LICHHOCTHOE OTHOILICHUE K JOCTH)KCHUSM POCCHHCKHX YYEHBIX-(H3HUKOB; 2)
IPaskKAaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TFOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYKIACHHU OOLIECTBEHHO 3HAUUMBIX U
ATHYECKHUX MPO0IIeM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTH)KEHUH (pr3ukw;

- OCO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX MIPUHIIMIIOB B ACSTEILHOCTU YYEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIIPUATHE 3CTETHMYECKUX KadecTB (u3nueckod Hayku: €€ TrapMOHHYHOIO
HOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HAHME LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa TO3HAHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTUI, BaXKHEHIIIEH COCTABIISAIOLIEH KYIbTYpBI;

- pa3sBUTHE Hay4yHOM J10003HATEIBHOCTH, MHTEpeca K HCCIe10BaTeIbCKON
JEATENBHOCTH; S) (POPMHUPOBAHHS KYJAbTYPhI 310POBbS M IMOLMOHATBHOI0 0/1arONOJIy U :

- OCO3HaHME IIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B  COBPEMEHHOM
TE€XHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUiI 0€30I1aCHOTO MIOBEIEHUS HAa TPAHCIIOPTE, HA JOporax,
C 2JIEKTPUYECKHUM U TEIUIOBBIM 00OPYJAOBaHUEM B JJOMAIIIHUX YCIOBHSAX;

- c(OpMHPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOro K€ IpaBa y APYroro 4ejaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE YYacTHe B PpEIICHUH TMPaKTUYECKUX 3ajJad (B paMKax CeMbH,
o0pa3oBaTeNbHOW  OpraHu3alMM, TOpojaa, Kpas) TEXHOJOTMYECKOH M COLMAIbHOU
HalpaBJIEHHOCTH, TPEOYIOLINX B TOM YHUCIIE U (PU3NUECKUX 3HAHUIA;

- UHTEpEC K MPaKTHYECKOMY HM3YYEHHIO MpOQeccHii, CBS3aHHBIX C (UUKOH; 7)
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

- OpHUEHTAIMs Ha IpUMEHeHHe (GU3NYECKUX 3HAHUMU JUIS pellleHus 3a1a4d B o0jacTu
OKpYXKarollel Cpejibl, MIIAaHUPOBAHUS MOCTYIKOB M OLIEHKH HUX BO3MOYKHBIX IMOCJEICTBUN AJIs
OKpYXKaroIllel Cpeibl;

- OCO3HaHME TJ00ATBPHOIO XapakTepa HSKOJOTMYECKMX MpolsieM M MyTed HxX
peuieHus; 8) afanTanuy K U3MEHSIOIMMCS YCJIOBHSAM COLUAIBHOI U PUPOAHOI cpeabl:

- MOTPEOHOCTh BO B3aMMOJIEHCTBUU MPHU BBIOJHEHUU HCCIIEOBAHUI U MPOEKTOB
(¢u3uUecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

- MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;

- noTpeOHOCTh B HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHClie POPMYIHPOBATH UIICH,
MOHSATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSX;



16

- OCO3HaHWEe Ne(PHUIIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00IacTH
bu3uKy;

- IUTAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

- CTpeMJIeHI/Ie aHaJII/I3I/Ip0BaTB N BBISABJISITH B3aMMOCBS3U HpI/IpOIIBI, OGH.[CCTBa nu
9KOHOMHKH, B TOM YHCJIC C UCIIOJIB30BAHHUCM (1)I/I3I/I‘-IGCKI/IX 3HaHPII>i;

- OIICHKA CBOMX JCHCTBHI C YUETOM BIIMSHHS Ha OKPYKAIOIIYIO CPEy, BOZMOKHBIX
ri00aJIbHBIX MTOCIEACTBHIA.

METANPEAMETHBLIE PE3YJIbTATDBI
B pesymbraTte OCBOEHHS MporpamMmbl MO (HU3MKE Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanusi y oOyuwaromierocs OyayT chopMHpPOBaHBI MeTaNpeIMeTHbIE Pe3yJbTaThl,

BKJIIOUAIOIIME IIO3HABATEJIbHbIE YHUBEPCAJIbHbIE Yy4YeOHbIE JEHCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble Jlornyeckune AefcTBUA:

— BBIIBJIATD U XapaKTCPU30BATh CYHICCTBCHHBIC IIPHU3HAKU 00BEKTOB (fIBJ’IeHHfI);

yCTaHaBIUBATh CYHIECTBEHHBIN MPU3HAK KiIacCU(UKALIMK, OCHOBAHUS i1 0000IeHUs U
CpaBHEHMUS,

BBISABJIITE 3dKOHOMCPHOCTU U IIPOTHBOPECYHA B paCCMAaTPUBACMBIX (l)aKTaX, JaHHBbIX H
Ha6J'IIOI[CHI/I$IX, OTHOCAIIUXCA K (1)I/I3I/I‘IGCKI/IM SABJICHUSAM;

BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3U IIPU H3YUYCHHUU (1)I/I3I/I‘-I€CKI/IX SIBIICHUIT H
nponeccoB, JAcjaTb BBIBOJABI C HCIOJB30BAHUCM ACAYKTUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BbIJIBUTATh T'KMIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,

CaMOCTOSITENILHO BBIOMpATh CIIOCOO pelieHus yueOHol (pusnueckoit 3a1auu (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHs, BHIOOp Hamboiee TMOAXOIIIMIEr0 C Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue IeiiCTBUS:

— HUCIOJIb30BATb BOIIPOCHI KaAK HCCIIeN0BaTEIbCKUM HHCTPYMCHT IIO3HAHUA;

MIPOBOAUTH MO CAMOCTOSITENIbHO COCTABIIEHHOMY IIJIaHY OITIBIT, HECJIOKHBIN (PU3NUECKUI
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3HUECKOTO SIBICHHUS;

OLCHUMBATbL HAa NMPHUMCHUMOCTb U HOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, IMOJIYYCHHYKO B XO/€
HCCIICIOBAHUS U SKCIICPUMCEHTA,

CaMOCTOATECIbHO (I)OpMyJ'IPIpOBaTB O606H_[CHI/IH 1 BBIBOJIBI ITO PE3YyJIbTaTaM HpOBC,[[éHHOI‘O
Ha6J'IIOILCHI/I${, OIIbITa, UCCIICIOBAHUAI,

MIPOrHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TaKXKe
BBIJIBUTATH TPEATIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:

— MPHUMEHATh Pa3JIMYHbIE METOJbl, MHCTPYMEHTHI M 3alpOChl MpHU TMOHCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1auu;
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aHAIIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO Pa3ITUIHBIX
BUJIOB U (DOPM IpeIcTaBICHUS;
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (GOpMYy MpeAcTaBieHUus WHGOPMaLUU U

WUTIOCTPUPOBATh pEIIaeMble 3a/ladll HECIOXHBIMH CXEMaMH, JuarpaMmMamH, WHOM
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

— B X0J1e 00CyX/IeH!s y4ueOHOr0o MaTepuaa, pe3yJibTaToB JJa00paTOPHBIX pabOT ¥ IPOEKTOB

3aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMbI M BHICKA3bIBATh UJICH, HAIICICHHBIE
Ha pelIeHue 3a7a4y U MoJiepkaHne 01aro)kenaTeIbHOCTH OOIIeHNS;
CONOCTABIISITh CBOM CYXKICHHS C CYXICHHAMH JPYIMX YYacTHHKOB JHAJIOra,
OOHapYKMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPpAXXAaTb CBOIO TOUYKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

NyONMYHO TPEACTAaBIATH  PE3YIbTaThl  BBIIOJIHEHHOTO  (PU3WYECKOrO  OIbITa

(9KCTIEpHMEHTa, HCCIICIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJIb30BATh IPEUMYIIECTBA KOMAaHAHON U HHIUBUAYAIbHON pabOThI IPU
peLIeHUH KOHKPETHOH (PH3NUECKOM MPOOIEMBI;

MNpuHUMAaTh LCIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BLIBATH [[eﬁCTBHH no eé
JOCTHXKEHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINIOJIHATH CBOIO 4acTh PaOOTHI, OCTHras KayeCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYS CBOU HeﬁCTBHﬂ C APpYTYMMHU YWICHAMU KOMAaHbI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJaJla B OOLIMI MPOIYKT 1O KPUTEPHUSIM, CAMOCTOSATEIIBHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHBIE 1eiCTBUSA

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B KM3HEHHBIX M YUEOHBIX CHUTyalMsX, TPEOYIOUUX IS pelIeHus
(bu3nyecKuX 3HaAHMIA;

OpPUEHTHPOBAThCSl B PA3JIMYHBIX MOJXOJAX MPHUHATHS peIleHUH (MHIMBUAYaIbHOE,
IIPUHSTHE PELLIEHUS B TPYIIIIE, IPUHATUE PELIEHUN IPYIIION);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pelieHus (U3MYecKO 3ajaud WM IJIaHa

UCCIICIOBAHMSI C YYETOM HUMEIONINXCS PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh MpeIJlaracMble BApUAHThI PEIICHU;

— JIenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3 PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

— JaBaThb aACKBATHYIO OLICHKY CUTYallluX W NpCJiarath IjiaH eé HU3MCHCHHA,

OOBSICHATH MPUUYUHBI JOCTHXKEHUS (HEIOCTUIKEHUS) PEe3y/IbTaTOB JEATEIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;



18

BHOCUTH KOPPEKTHBBI B JAEATEIBHOCTh (B TOM YHCJE B XOJ BBINOJIHEHHUS (PU3UIECKOTO
UCCIICIOBAaHUSI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, W3MEHMBILUXCS
CUTyallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEM;

OLCHUBATb COOTBCTCTBUC PC3YyJIbTaTa LHCJIU U YCIIOBUAM,

CTaBUTH ce0s Ha MECTO JIPyroro 4ejaoBeKa B XOJ€ CHOpa WIN JAUCKYCCHM Ha HAy4YHYIO
TEMy, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY NpHU pelieHud (U3UYeCKUX 3ajad Wikl B
YTBEPXKJICHUSIX Ha HAyYHbIE TEMbI M TAKOE K€ MPaBo JAPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy obyuenust B 7 kJjiacce mpeIMETHbIE pe3yslbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

— HCIOJIb30BaTh TMOHATHA: (U3NYECKHMEe W XWMHUYECKUE SBICHUS, HaOIIOJCHHE,
OKCIEPUMEHT, MOJIEIIb, THIIOTE3a, CAMHULIBI (PH3NUECKUX BEITUYMH, aTOM, MOJIEKYJIa, arperaTHbIe
COoCTOsHMsI BemiecTBa  (TBEpAOE, IKHIKOE, Tra3000pa3HOE), MEXaHHYECKOE JIBHKCHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEIHOE), TPaeKTOpHUs, PaBHOJCHCTBYIOIIAs CuUJIA,
nedopmanus (ynpyras, miIacTU4ecKas), HeBECOMOCTb, COOOIIAIONINECS COCY/IBI;

— paznuuath sBieHus (audys3us, TEIIOBOE IBUKEHHUE YaCTHUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABUKEHUE, MHEPLIUS, B3aUMOICUCTBUE TEJI, PABHOBECHE TBEPIBIX TEI
C 3aKpEIJIEHHOM OCBIO BpallleHUs, lTepeada JaBieHUs TBEPIBIMU Te€JIaMU, )KUIKOCTSIMU U Ta3aMu,
atMocdepHoe JaBlieHHe, TUTaBaHUE TeJl, TPEBPAIICHHS MEXaHUUYECKOM SHEPTHH) 10 ONMMCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

— pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUM B OKPYXKAIOLIEM MUDE, B
TOM uuciie (pU3NUECKUe SBICHUS B MPUPOJIE: IPUMEPHI ABMKEHUS C PA3TIMYHBIMU CKOPOCTSMH B
JKUBOM M HEXUBOM MpHUpojae, AeHCTBHE CUJIbI TPEHHUS B MPUPOAE U TEXHUKE, BIUSHUE
aTMOC(EpHOTo JIaBJICHUS Ha )KUBOW OpraHU3M, IIJIaBaHUeE PbIO, pplYard B TeJIE YeJIOBEeKa, IPU ITOM
NEePEeBOIUTh MPAKTUYECKYIO 3a]]auy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN)
(bu3NYECKUX SIBICHUN;

— ONMCHIBATh M3yUYEHHBIE CBOMCTBA TeN U (PU3MUECKHE SBICHUS, UCTIONb3YS (pU3HUEcKue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTD BEILIECTBA, BPEMS, TyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CHJIA
YIIPYrOCTH, CHJIAa TSXKECTH, BEC Tella, CHJIa TPeHHUs, JlaBjieHue (TBEPAOro Teja, KHUJIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIa, MeXaHH4ecKass padoTa, MOUIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(PPHIIMEHT OJIE3HOTO JeHCTBUA MEXaHU3MOB, KHHETHUECKAs U MOTEHIIMAIbHAS SHEPI U ), IpU
OTKCAaHUM MPABUIBHO TPAKTOBATH (PU3NYECKHUI CMBICIT UCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYSHHUS
U €IMHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTHb (DOPMYIIbI, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTHh I'padUKH HW3YYEHHBIX 3aBHCHUMOCTEH (hU3MUECKUX
BEIINYUH;

— XapakKTepu3oBaThb CBOMCTBaA TECI, (1)1/13qu01<1/16 SABJICHUA W ITPOLECCHI, UCITOJIB3Ys ITpaBUJia

CJIO’KEHUS CHII (BJI0JIb OJJHOM MpsiMOit), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumena, IpaBUiIo
paBHOBecHsl pbryara (0J10Ka), «30J0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHUYECKOU
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SHEPTUH, IPU TOM JIaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHUYECKOE
BBIPAKCHHE;

— OOBSCHATH (PU3UUECKHUE SBICHUS, TPOLIECCHI M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallUi NMPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABISTH NPUUYUHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE W3 1—2 JIOTMYECKHMX MIaroB C OMOpod Ha 1—2 HM3Y4YEHHBIX CBOHCTBA
(bu3n4ecKuX sIBICHUH, GPU3NUIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemarh pacuéTHble 3amadu B 1—2 deWCTBHSA, WUCHONB3YyS 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOIIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 33/1a4U 3aMUChIBATh KPATKOE
YCIIOBHUE, TOJCTABIATH (PHU3UYECKHE BEIMYUHBI B (POPMYJIBI U MPOBOIAUTH PACUYETHI, HAXOAUTH
CIIpPAaBOYHBIC JIaHHBIC, HEOOXOMUMBIC IS PEHICHUS 3aJay, OICHUBATh PEATUCTUIHOCTH
MOJTYYCHHOW (PU3MUECKON BETUYUHBI;

— pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEIIUTH ITPH TTOMOITH (PU3NIECKUX METOIOB,
B OIHMCAaHUU HCCJIEIOBAHUS BBIACIATH IPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTE3Y), pa3aIudyarh U
MHTEPIPETUPOBATH [TOJIyUEHHBIH pe3yIbTaT, HAXOAUTh OUIMOKH B X0J1€ OIIBITA, JIEJIaTh BHIBOBI 110
€ro pesynbraram;

— MPOBOAMTH OMBITHI MO HAOIIOAEHUIO (DU3MUECKUX SBICHUMA UM (PU3NYECKUX CBOHCTB
Ten: GOPMYyIUPOBATH MPOBEPSEMBIC TPEIAIIOIOKEHUS, COOUPATh YCTAHOBKY M3 MPEUIOKCHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI ONBITa U (POPMYITHPOBATH BHIBOIbL;

— BBINIOJHATH MPSIMbIE U3MEPEHHsI PACCTOSIHHS, BPEMEHH, MacChl Tena, 00b&Ma, CHIIBI U
TEMIIEpPATyphl C UCIIOIH30BAHUEM AHAIOTOBBIX M HU(POBBIX MPUOOPOB, 3aNKCHIBATh MOKA3aAHHS
pUOOPOB C YUETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

— MPOBOJUTH HUCCIENOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKOW BEIMUYMHBI OT JAPYrou ¢
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IMYTH PAaBHOMEPHO ABMXKYIIETOCS Tella OT
BPEMEHM JIBW)KEHUS Tella, CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tela, KayecTBa 0O0pabOTKu
MOBEPXHOCTEN TEJI U HE3aBUCHUMOCTU CWJIBI TPEHUS OT IUIOLIAAU COIPUKOCHOBEHUS TEJ, CHIIbI
YIOPYTOCTH OT YIJIMHEHUS IPY>KUHBI, BBITAJIKUBAIOLIEH CUIIBI OT 00BbEMa NOTrpyKEHHON YaCTH Tella
U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTHU T€ja, OT INIYOMHBI, HA KOTOPYIO
HOTPY’KEHO TeJOo, YCIOBUH IUIaBaHUs TeJl, YCIIOBUI paBHOBECHUS pblyara U OJIOKOB), y4aCTBOBATh
B IIJIAHUPOBAHUU y4E€OHOI0 HCCIIeI0BaHUs, COOMPATh YCTAHOBKY U BBIITOJIHSITH U3MEPEHHUS, CIEAYS
NPEJUIOKEHHOMY IUIaHy, (PUKCUPOBATh pPE3yJabTaThl IMOJYYEHHOM 3aBUCHUMOCTH (PU3HUECKUX
BEIMYMH B BHJE NPEAJIOKEHHBIX TaOMuI W rpaduKoB, JAedaTh BBIBOJBI MO pe3yjibTaTaM
UCCJIEIOBAHMS;

— TPOBOJUTH KOCBEHHbIE H3MEpeHUs (UINYECKUX BEIUMYMUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTHU U TBEPIIOTO TEJIa, CUJIa TPEHMS CKOJIbKEHUS, 1aBIICHNE BO31yXa, BEITAIIKUBAIOILAs CUIIA,
JeMCTBYIONIAs Ha MOTPYKEHHOE B KUAKOCTDH T€JI0, KOA((UIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), ClIeAysl MPEATOKEHHON HMHCTPYKIMH: MPH BBIIOJIHEHUH HM3MEpPEHHH cOoOUpaTh
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UICKOMOM BEIMYMHBIL;

— coOirofarh TmpaBuja TEXHUKH O€30MacHOCTH Tpu paboTe ¢ 1mabopaTopHBIM
00opyI0BaHUEM;
— YKa3blBaTh NPUHIUIB ACHCTBHS TPHOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JTUHAMOMETP, COOOIIAIONIUECS COCYAbl, OapoMeTp, pbluar, TMOABIKHBIA U
HEIIOABMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTD;
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— XapakTepu3oBaTh MPUHIUIBI JEHCTBUS W3YyYECHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOil HAa MX ONMUCaHMs (B TOM YHCIIE: MOAUIUIHUKH, YCTPOUCTBO BOJOMPOBOA,
TUIPABIMYECKUA IIpecC, MAHOMETP, BBICOTOMEp, IOPLIHEBOW HACOC, apeOMETpP), HCHOJb3Ys
3HaHHUA O CBOWCTBaXx (UIMYECKUX SBICHUA U HeoOXoaumble (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

— TMpPUBOAUTH MpHUMEphl (HaXoAWTh UHGOPMAIUMIO O MpPHUMEpax) MPaKTHUECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM AJi1 oOecrneueHus: 6€301acHOCTH
npu oOpalieHUH ¢ NpUOOpaMM M TEXHUYECKHMMH YCTPOICTBaMH, COXpPaHEHHUS 3/I0pPOBbS U
cOOJII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPY>KAIOILEH Cpele;

— OCYIIECTBJIATH OTOOp MCTOYHHMKOB HH(popmanuu B VHTepHETE B COOTBETCTBUH C
3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOILMXCS 3HAHUW U ITyTEM CPABHEHUS Pa3JINYHBIX
HUCTOYHHUKOB BbIICIATH I/IH(l)OpMaIlI/IIO, KOTOpass ABJIACTCA HpOTHBOpC‘IHBOﬁ WJIH MOXET OBITh
HEJIOCTOBEPHOM;

— HCIIOJIb30BaTh MPU BBHITOJHEHUH yYEOHBIX 3a/laHUI HAYYHO-TIOMYJSIPHYIO JTUTEPATypy
¢u3nyecKoro cojepxaHus, CIPaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHeT, BianeTh
npuéMaMu KOHCIEKTHPOBAaHUSI TEKCTa, NpeoOpa3oBaHUs HMH(POpPMAIUM M3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

— co37aBaTh COOCTBEHHbIE KpaTKHUE MHUChMEHHBIE U YCTHBIE COOOIIEHUs Ha OCHOBE 2—3
HCTOYHHUKOB MHPOPMAIUU (HU3NIECKOTO COACPIKAHUS, B TOM YHCIIE MyOJIMYHO JIENIaTh KPaTKHUe
COOOIlEHUsI O pe3yibTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAHUN, MPU STOM TPaMOTHO
UCIIONIb30BaTh M3yYEHHBIM MOHATUHHBIA anmmapar Kypca (pU3UKH, COMPOBOXKIATH BBICTYIIJICHUE
MPE3EHTALNEH;

— IpU BBINOJHEHUHU Y4EOHBIX MPOEKTOB U MCCIEAOBAHUN paclpeiensiTh 00s13aHHOCTU B
IpYIIIE B COOTBETCTBUH C IIOCTAaBIEHHBIMU 3aa4aMH, CJIIEIUTD 3a BBIIIOJHEHHUEM IUIaHA JCHCTBUN,
aJIeKBaTHO OLIEHWBaTh COOCTBEHHBIN BKJAJ B JEATEIBHOCTh TIPYMIbI, BbICTpauBaTh
KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

K xoniy obyuenust B 8 kJiacce mpeIMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

— WCIIOJIB30BaTh IOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUS BELeCTBA, KPUCTAIIIMUECKUE U aMOp(HbIE Tena, HaChIIIEHHBIN
Y HEHACBIIICHHBIA Iap, BIAXXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS JHEPIHUsl, TEIUIOBON
JIBUTaTelb, JJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsjl, DJIEKTPUYECKOE II0JIe, TNPOBOAHUKHA H
JIUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

— pasjii4yaTthb ABJICHHUA (TGHHOBOG pacIMpCHUC U CXaTue, TCIUIoNCpeaada, TCIIJIOBOC
paBHOBECHUEC, CMAa4YUBAHHUC, KallWUIAPHBIC SBJICHUA, HWCIApPCHUEC, KOHIACHCAIUA, IIJIaBJICHUC,
KpucTallin3alusa (OTBCpI[eBaHI/IC), KHUIICHUC, TCILIOICpCaaya (TCHJ’IOHpOBOIIHOCTL, KOHBCKIIHA,
I/ISJ'Iy"ICHI/IC), QJICKTpHU3alusa TCI, BSaHMOHeP’ICTBHC 3apA0B, HCﬁCTBHH QJICKTPHUYCCKOI'0 TOKa,
KOPOTKO€ 3aMBIKaHHUC, BSaHMO}IeﬁCTBHC MAar"HuToOB, JIeI\/IICTBI/Ie MAarauMTHOI'O IIOJI1 Ha IPOBOJHUK C
TOKOM, 3JICKTpOMAarHuTHas I/IHI[yKI_[I/I}I) MO0 OMMMCAHHIO HX XAaPaKTCPHBIX CBOIMCTB U Ha OCHOBE
OIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (pmnqecxoe SABJICHUC,

— pacrno3HaBaTh MPOSBICHNE U3YUYEHHBIX (U3NYECKUX SIBJICHHUM B OKPYXKAIOLIEM MUDE, B
TOM 4Hcie (U3NUecKUe SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHHUE U KalTUJUIIPHBIC SBJICHUS
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B [IPUPOJIE, KPUCTAIUIBI B IIpUpoAe, uzinydeHue ConHia, 3aMep3aHue BOAOEMOB, MOPCKHE OpU3HI,
00pa3oBaHuE pOChl, TYMaHa, UHEsl, CHETa, JEKTPUUECKHUE SABICHUS B aTMoc(epe, 3JIEKTPUIECTBO
KHUBBIX OPraHM3MOB, MAarHUTHOE T10J1€ 3eMIIH, APei] MOITI0COB, POJIb MATHUTHOTO MOJIS IS )KU3HU
Ha 3emJie, OJISIPHOE CUSHUE, IPU 3TOM IIEPEBOIUTH IPAKTUYECKYIO 3a/1auy B y4eOHYI0, BBIICIATh
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHUN;

— ONUCHIBATh U3YUYEHHBIC CBOMCTBA TeNl M (PU3MUECKUE SIBJIICHUS, HUCIIONIB3Ysl (PU3HUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPrHsi, KOJUYECTBO TEIUIOTHI, yleiabHAas TEIII0EMKOCTh
BEIIECTBA, YAENbHAs TEIJIOTa IUIABJICHUS, yJENbHAs TEIIoTa MapooOpa3oBaHMs, YyIeIbHas
TEIUIOTAa CrOpaHUsl TOIUIMBA, KOI(PPUIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJIbHAs BJIAXHOCTb BO3[yXa, JJCKTPUYECKUWA 3apsj, Cuila TOKa, 3JIEKTPUUYECKOE
HaNpsDKEHUE, CONPOTHBIICHHE NPOBOJHMKA, YJNEIbHOE COIMPOTHBIECHUE BEIIEeCTBa, paboTa U
MOIIHOCTh AJIEKTPUICCKOTO TOKA), IPU ONMHUCAHUU MPABUIBHO TPAKTOBATh (PH3UUCCKUI CMBICI
UCIIOJIb3YEMBIX BEIMYMH, 0003HAYEHUS U €IUHUIBI (PU3MUECKUX BEIWYHH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIUYUHY C IPYTHMMH BEJIWYMHAMH, CTPOUTH Trpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKIX BEIMYNH;

— XapakTepu30BaTh CBOMCTBAa Tel, (PU3UYECKUE SIBICHUS UM TMPOLECCHI, HUCHOIb3YS
OCHOBHBIE TOJOXEHHUS MOJEKYJISIPHO-KMHETUYECKON TEOPHH CTPOCHHUS BEIECTBA, MPUHIUI
CYINEepHOo3UINK ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma s
yudacTka Lenu, 3akoH Jxoymns—JIenna, 3aKkoH COXpaHeHUsl SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allMCHIBATh €M0 MaTEMATHUECKOE BBIPAKCHHUE;

— 00BSACHATH (PU3NYECKHE TPOLIECCHI M CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE CUTyalUi
MPAKTUKOOPUCHTHUPOBAHHOI'O XapaKTepa: BBIABIIATL NPUYUMHHOCICACTBCHHBIC CBA3U, CTPOUTH
o0BsicCHEHHEe M3 1—2 JIOTMYEeCKHUX IIAaroB ¢ OMOpod Ha 1—2 M3y4EeHHBIX CBOMCTBa (pU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemaTh pacyéTHble 3ajauyd B 2-3 JeWCTBUS, WCHOIb3ys 3aKOHBI U (OPMYIIHI,
CBS3bIBAIOIIME (PU3NYECKUE BEJIMYMHBL: HA OCHOBE aHAJIM3a yCIOBHS 33/1a4H 3alIUChIBATH KPATKOE
yCIIOBHE, BBISBIATh HEAOCTATOK JAHHBIX JJIS pelleHHs 3a/lauM, BBIOMpPATh 3aKOHBI U (HhOPMYIIHI,
HeoOXoauMble Ui €€ pEelIeHUs, NPOBOJUTH pacu€Thl M CPAaBHUBATh IOJIYYEHHOE 3HAYCHHE
¢u3nYeCcKOil BETNYNHBI C U3BECTHBIMU JAaHHBIMU;

— pacllO3HaBaATb Hp06HeMLI, KOTOPBIC MOKHO PCIINUTD IIPHU ITOMOIITN (I)I/I3I/I‘ICCKI/IX MCTOIOB,
HCIIOJIB3YsA OIIMCAaHHUC HCCIICAOBAHUA, BBIACIIATH IIPOBEPIACMOC IIPECAIIOJIOKCHNUEC, OLUCHHUBATH
MMPaBUJIBHOCTH MMOPAAKA MPOBCACHUA UCCIICAOBAHMS, 1CJIaTh BBIBOIBI;

— IPOBOAMTH OMBITHI 1O HAOIIOAEHUIO (PU3UUECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB
Tesl (KaWUISIpHBIE SBJICHUS, 3aBUCUMOCTh JAaBJICHHUS BO3JyXa OT €ro o0bEMa, TeMIleparyphl,
CKOPOCTH TIpollecca OCTBIBAHHMS M HarpeBaHusd NpU M3IYyYeHHHM OT I[BeTa H3Jydarouei
(mornomaronei) MOBEPXHOCTH, CKOPOCTb HCIAPEHMs] BOJbI OT TEMIEpPaTyphbl >KUIKOCTH H
wionaan €€ MOBEPXHOCTH, DJIEKTPU3ALMUsA TEl U B3aUMOJECHCTBHE AIIEKTPUYECKUX 3apsi/iOB,
B3aMMOJICIICTBHE TOCTOSHHBIX MAarHUTOB, BH3YyalHM3aldsi MAarHUTHBIX IMOJIEH MOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOTO MOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHura,
CBOWCTBA  DJIEKTPOJBUIaTedst  IMOCTOSHHOTO  TOKa):  (OpPMYIHpPOBaTh  MpOBepsieMble
MPEIOJIOKEHNS, COOMpPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000pY1I0BaHUS, OIIMCHIBAThH XOJT OIIbITA
1 GOPMYIMPOBATH BBIBOJIBI;
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— BBINOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHOW BIIAJKHOCTH BO3/1yXa,
CWJIBI TOKAa, HANPSOHKEHUS C MCIOJB30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATUMKOB (DHU3HUECKUX
BEJIMYMH, CPAaBHUBATH PE3yIbTAThl U3MEPEHUM C yUETOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH;

— IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJHON (PU3MUECKOW BEIMYMHBI OT APYrou C
UCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHHH (3aBUCMOCTD COITPOTHBIIEHUS IPOBOIHUKA OT €T0 JJIUHBI,
IUIONIA/IN TONIEPEYHOTO CEYEHUS U YIE€IbHOTO COIIPOTUBIICHHS BEIIECTBA IPOBOIHUKA, CUJIBI TOKA,
UAYIIETO Yepe3 NPOBOIHUK, OT HAIIPSHKEHUS Ha IPOBOAHMKE, UCCIIEI0BAHUE I10CIIEI0BATEILHOTO
¥ [IapaJUICIbHOTO COSAMHEHUI TPOBOTHUKOB): INIAHUPOBATH UCCIIEAOBAHUE, COOMPATh YCTAHOBKY
U BBINOJHATh HW3MEPEHUs, CleAys NpPeJIOKEHHOMY IUIaHy, (UKCUPOBATh PpPE3yJbTaThbl
MOJyYEHHOW 3aBHCUMOCTH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI IO pe3yJbTaTaMm
UCCIIE/IOBAHUSI,

— IHIPOBOJUTHL KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘{CCKI/IX BCINYHNH (y,HeHBHaH TEIIOEMKOCTh
BCIICCTBA, COIIPOTUBJICHUEC IIPOBOJHUKA, pa60Ta H MOIOHOCTb JJICKTPHUYCCKOI'O TOKa)Z
IJIAaHUPOBATb UM3MCPCHUA, C06I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYS HpCHHO)KCHHOfI
HWHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BEJIMYHUHBI;

— coOmofaTh TpaBWa TEXHUKH O€30MacHOCTH mpu pabore ¢ JTabopaTOpHBIM
000pyI0BaHUEM;

— XapakTepu30BaTb MPUHLUIBl JCHCTBUS M3YyYEHHBIX HPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOPOIl Ha MX ONUCAaHUS (B TOM 4YMCJIE: CHCTEMa OTOIUIEHUS JIOMOB, TMTPOMETD,
napoBas  TypOuMHA, aMIEpMeTp,  BOJBTMETP,  CUYETUMK  DJIEKTPUUYECKOW  DHEPruu,
JJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,  HArpeBaTENbHBIE  AJIEKTPONPUOOPHl  (IIPUMEPHI),
AIIEKTPUYECKUE MPEIOXPAHUTENN, D3JIEKTPOMArHuT, 3JEKTPOJBUTATENb IIOCTOSHHOIO TOKa),
UCIIONB3YSl 3HAHMUS O CBOMCTBaX (U3MYECKUX SIBICHUH U HEOOXOIUMble (QU3NYECKUE
3aKOHOMEPHOCTH,;

— pacro3HaBaTh IMPOCTblE TEXHUYECKHE YCTPOWCTBA W H3MEPUTENIbHbIE MPUOOPHI IO
CXEeMaM U CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHEI0 CrOopaHus, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATH CXEMBbI JJIEKTPUUYECKUX
LeMnel ¢ MOCIeN0BAaTEIbHBIM U MapaJUIEIbHbIM COCJUHEHUEM JJIEMEHTOB, pa3jinyasi yCIOBHBIE
0003Ha4YeHMsI DJIEMEHTOB AJIEKTPUUYECKUX LIETel;

— TNPUBOAUTH MpHUMEpHl (HaXoAWTH HH(POPMALUMIO O MPUMEPAX) MPAKTUYECKOrO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEJHEBHOM XHM3HM NIl oOecredeHus 0e30MacHOCTH
npu oOpalleHHMH ¢ NpUOOpaMM M TEXHUYECKMMM YCTPOMCTBaMH, COXpaHEHHUS 3/I0pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEACHHUS B OKpY Kalollei cpejie;

— OCYILIECTBJISTHh MOUCK HHPOpMAINK (pru3nueckoro cogepxanus B UnTepHere, Ha OCHOBE
UMEIOLINXCS 3HAHUH U MyTEM CpaBHEHHUS TONOJHUTENbHBIX HCTOYHUKOB BBIJENIATH HHPOPMAIHIO,
KOTOpas SIBJSIETCS] IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

— HCIIOJIb30BaTh MPU BBINOJHEHUH y4eOHBIX 3a/laHUIl HAyUHO-TIOMYJISIPHYIO JINTEPaTypy
bu3znyecKkoro cojepxKaHus, CIpPaBOYHBIE MaTepuaibl, pecypcbl cetu HHTepHeT, BIajeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HH(POpPMAIMM M3 OIHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

— CO3JaBaThb COOCTBEHHBIE IHCHbMEHHBIC M KpaTKUC YCTHBIC COO6IJ_ICHI/ISI, 06061]_135[

MH(GOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJIEpPXKAHUS, B TOM YHCIE MyOIHYHO
NPEACTABISATh PE3YJbTAThl MPOCKTHOM WM HCCIEI0BATENbCKON JEATEIBHOCTH, MNPU 3TOM
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IPaMOTHO HCHOJb30BAaTh H3YyYEHHBI NOHATHHMHBIA anmapaT Kypca (U3MKH, COIPOBOXKIAThb
BBICTYIUICHUE ITPE3CHTALNEM;

— MpH BBINOJHEHUH YYEOHBIX IMPOEKTOB M HCCIEAOBAHUNA (PU3UYECKUX IPOILIECCOB
pacmpeaensaT 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUU C TTOCTABICHHBIMU 3a7a4aMu, CICAUTh 3a
BBIMIOJTHEHUEM IUIaHA JEUCTBUN M KOPPEKTUPOBATH €ro, aJIeKBaTHO OLIEHUBATH COOCTBEHHBIN
BKJIaJ] B JESATEJIbHOCTDh TPYIIbI, BBICTpaBaTh KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, MPOSBIL
TOTOBHOCTb pa3periaTh KOHQIUKTHIL.

K xoniy obydenus B 9 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

— HCIIOJB30BaTh IIOHATHUA: CHCTEMaA OTC‘-IéTa, MarepuajibHasd TOYKa, TPACKTOPUA,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTo ABIKEHUS, Aedopmanus (ynpyras, IUIacTUYEcKas), TPeHHE,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3Ku, LEHTP TKECTH, aOCOITIOTHO
TBEPAOE TEJO, LIEHTP TSHKECTH TBEPIOTO Tella, pABHOBECHE, MEXaHWYECKUE KOJIeOaHHs U BOJIHBI,
3BYK, HH()PA3BYK U YJIBTPa3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAJbHO30PKOCTh, CIIEKTPHI MCITYCKaHUS W IMOTJIOIIEHUs, anbda, Oera- u
raMma-u3JIyqeHHs, H30TOIbI, SepHast YHEPreTHKa;

— pa3nuuaTth sBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJUHEHHOE IBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHUE, CBOOOTHOE ITa/ICHUE T, PABHOMEPHOE JIBUKCHHE
10 OKPYXXHOCTH, B3aMMOJICHCTBHE TEJ, PEAKTUBHOE IBW)KCHHUE, KOJEOATEILHOE BUKCHUE
(3aTyxarorue U BBIHYKICHHBIC KOJICOaHHs), PE30HAHC, BOJIHOBOE JBHXKCHUE, OTPAKEHHE 3BYKA,
MPSIMOJIMHEHHOE PacIpOCTpaHEHUE, OTPKEHUE W MPEIOMIICHHE CBETa, IMOJIHOE BHYTpPEHHEE
OTpaXCHHE CBETa, PA3JIOKCHHE OEJoro CBeTa B CIEKTP M CIIOKEHUE CICKTPATBHBIX IIBETOB,
JUCTIEpCUsl CBETa, €CTECTBEHHas pPaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITyYEHHs) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX
JTaHHOe (U3HYECKOE SBJICHHE;

— pacro3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3NYECKUX SIBICHUI B OKpYyKaroleM Mupe (B
TOM 4Hclie (U3NYECKUe SIBICHUS B IPUPOJIE: MPUIIMBBI U OTIUBBI, ABMKeHHE Tu1aHeT ColHeuHoH
CUCTEMBI, PEAaKTUBHOE JBUKEHUE JKMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMH,
3eMJIETPSCEHHE, CEHCMUYECKHE BOJIHBI, IlyHAMH, X0, [IBETA T€JI, ONTUYECKUE SIBJICHUS B IPUPOJIE,
Ouonornyeckoe JAEUCTBHE BHUIUMOTO, YIbTPa(pHUOJIETOBOTO U PEHTTCHOBCKOTO W3IyYEHMH,
€CTEeCTBEHHBIN PaJMOAKTUBHBIN (DOH, KOCMUYECKHE JTYUH, PaIMOAKTUBHOE H3ITy4e€HHE PUPOIHBIX
MUHEPAJIOB, JEHCTBUE PATUOAKTUBHBIX U3IYyYEHUH Ha OpraHu3M 4YeloBeKa), IpHU 3TOM
NEePEeBOIUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO0, BBIICIAThH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
bu3nUecKux SBICHUIA;

— ONKUCHIBATh U3yYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCIIONIb3Ysl (PU3NUECKUE
BEJIMYMHBI (CpeAHssl U MTHOBEHHAsI CKOPOCTh Tejla MpU HEPAaBHOMEPHOM JBM)KEHUHU, YCKOPEHUE,
NEPEMELICHHE, ITYTh, YIII0Bas CKOPOCTb, CHJIa TPEHHUS, CHJIA YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE
CBOOOJTHOTO TaJieHHs, BEC Tela, MMIIYJIbC Teja, UMIIYJIbC CHJIBI, MeXaHHueckas paboTra u
MOIIIHOCTb, TOTEHIIMAJIbHAS SHEPTHSI TeJa, TOJAHATOTO HaJl IOBEPXHOCTHIO 3€MJIH, TIOTEHIIMAIbHAS
DHEPTHUsl CHKATOM MPYKUHBI, KHHETHYECKAsl DHEPTHUs, ITOJIHAs MEXaHWYeCKas dHEPrus, Nepuoa 1
4acToTa KojeOaHuid, JUTMHA BOJIHBI, TPOMKOCTb 3ByKa U BHICOTA TOHA, CKOPOCTb CBETa, MOKa3aTelb
IPEJIOMIICHUS CPEJIbl), IPU OMUCAHUY MTPABHIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, 0003HAUEHUSI U €AMHUIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOILNE
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JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEIUYMHAMU, CTPOUTH TIpaUKu H3y4EHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUYHH;

— XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBICHUS M MPOLECCHI, UCIONb3Yys 3aKOH
COXpaHEHMs SHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHUS, IPUHLHUI CYNEPHO3ULUN CHUJI, IPUHIUI
OoTHOcUTeNbHOCTH ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHbBI OTPaKEHUS
U TpEJIOMJICHHsI CBETa, 3aKOHbl COXPAHEHMs 3apsA0BOr0O MU MAacCOBOIO YMCEN IPH SIEPHBIX
peaknMsax, IMpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHpPOBKY 3aKOHAa U 3alHUCHIBATh €r0
MaTEeMaTHYeCKOE BbIPAXKECHUE;

— 00BACHATH (PU3NYECKHE TPOLIECCHI K CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTYyallui
IIPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH
00BsiICHEHHE M3 2—3 JIOTMYECKHUX IIAroB C OMOpOM Ha 2—3 M3YYEHHBIX CBOMCTBA (PpU3HMUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— peuath pacu€THbIE 33/1a4u (OMUPAIOIIKUECs HA CUCTEMY U3 2—3 ypaBHEHUH), UCIIONIb3Ys
3aKOHBI ¥ (POPMYIIBI, CBSI3bIBaIOIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a/1a4l
3alUChIBaTh KPAaTKOE YCJIOBHE, BBISIBIATH HEAOCTAIOUINE WM U30BITOYHBIC JaHHBIE, BHIOUPAThH
3aKOHBI W (OPMYJIBI, HEOOXOAMMBIC JUIs PEIICHUs, POBOAWTH pacUYeéThl W OIECHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HAYSHUS (PU3NYECKON BETTUUHHBI;

— pacno3HaBaTh MPOOIEMBbI, KOTOPHIE MOYKHO PEIIUTH ITPH TTOMOITH (PU3NIECKUX METO/IOB,
UCIIONIb3Ysl OIMCAaHHWE HCCIENOBAHMSA, BBIICIATh IMPOBEPSAEMOE INPEIIIONIOKEHNE, OLICHUBATh
IIPaBUJIBHOCTh IIOpsAJIKAa IPOBEICHUSA HCCIENOBaHUsA, JEJaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U OMBITOB;

— TPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3UYECKUX SBICHUNA WM (U3NYECKUX CBOMCTB
Ten (M3y4eHHue BTOporo 3akoHa HploTOHa, 3aKOHAa COXpaHEHHs! SHEPTUU, 3aBUCHMOCTb Iepuo/ia
KoJIeOaHUH NPYKUHHOTO MasTHUKA OT Macchl rpy3a U jKECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABI MaJIbIX KOJIeOAHUH, MPAMOIMHEHHOE paclpOCTpaHEHHUE CBETa, pas3iiokeHue 0eroro
CBETa B CIEKTpP, U3YUEHHE CBOMCTB M300pakeHMs B IJIOCKOM 3€pKajieé U CBOWCTB M300paKeHUS
npeaMera B coOMparolie JuH3e, HabM0AeHNe CIUIOUIHBIX U JIMHEHYaThIX CIIEKTPOB U3ITyYEHNUs):
CaMOCTOSITENIbHO COOMPaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00OpYAOBaHUS, ONMUCKHIBATH X0
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

— MPOBOJUTH IPU HEOOXOJUMOCTH CEPUIO MPSMBIX U3MEPEHU, OTIpEAesis CpeIHEe
3HauUEHUE U3MEPsieMOi BeTMUUHBI ((DOKYCHOE pacCTOSIHIE cOOUparoIiei TMH3b1), 000CHOBBIBATH
BBIOOp crioco0a m3MepeHust (M3MEPHUTEIIBHOTO MPUO0opa);

— MPOBOAUTH HCCIICAOBAHUEC 3aBUCUMOCTEN (1)I/ISI/I‘-IGCKI/IX BCJIIMYNH C HCIIOJIB30BAHHUEM
IOPSIMBIX W3MEpPEHUH (3aBUCMMOCTh MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM IBMKEHHH Oe€3
HAa4aJIbHOM CKOPOCTH, TEPHOJa KOJIEOAaHWM MaTeMaTHYeCKOro MAasTHHKA OT JJIWHBI HHUTH,
3aBUCHUMOCTH YTJIa OTPaKeHHUs CBETa OT YIJia MaJeHUs U YIJia MPeIoMJICHHUS OT Yriia maJieHus):
TUTAHUPOBATh MCCIIEOBaHNUE, CAMOCTOSITEIbHO COOUpaTh YCTaHOBKY, (PMKCUPOBATH PE3yIbTAThI
HOJ'Iy‘-IeHHOI\/'I 3aBUCUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIIMYHH B BUJIC Ta6J'II/IH )51 l"paCbI/IKOB, JaeJj1aTb BBIBOABI 110
pe3ynbTaTaM HCCIeI0BaHNUS,

— TMPOBOJUTH KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BEIUYUH (CpEeOHssi CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOTHOTO MaIeHHs], KECTKOCTh
NPYXUHBI, KOAG(GUIUEHT TPEHUS CKOJBXKEHHsI, MEXaHU4ecKass paboTa U MOUIHOCTh, YacToTa U
nepuoj KouedaHuil MaTeMaTUYECKOT0 U MPYKUHHOTO MasiTHUKOB, ONITHYECKasi CHla coouparomieit



25

JMH3bI, PaJMOAKTUBHBIM (OH): MIAHUPOBATH HU3MEpEHMs, CcOOUpaTh OSKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINOJIHATH U3MEPEHUS, CIACAYS MPEITI0KEHHOW UHCTPYKIIUU, BBIYUCIISATH 3HAUCHHE
BEJIMYMHBI U aHAIM3UPOBATH TOJYUYCHHbIE PE3YJIbTaThl C Y4YETOM 3aJaHHOM IOTPELUIHOCTH
W3MEPEHHUI;

— coOmofaTh TpaBHUia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

— Ppa3nuyYaTh OCHOBHBIC MPHU3HAKH WM3YYEHHBIX (PU3MYECKUX MOJEJCH: MaTepualibHas
TOUYKa, a0COJIIOTHO TBEPJOE TEJIO, TOUEUHBIH UCTOYHMK CBETA, JIyd, TOHKAsl JIMH3a, [IJIaHETapHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOT'O S1]1pa;

— XapakTepu30BaTh IMPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM UUCIIE: CIIMIOMETP, AATYUKH [10JIOKEHHUSL, pACCTOSHUS
U YCKOPEHHUs, pPaKeTa, 3XO0JIOT, OYKM, MEepUCKOMN, (QoToanmapaTr, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMeTp, Kamepa BuibcoHa), uMcnonb3ys 3HaHHA O CBOMCTBAaxX (hU3MUYECKHX
SIBJICHUI U HEOOXOAMMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

— HCIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPUTENBHBIX PHOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPH PEIICHUH Y4eOHO-TTPAKTHYECKIX
3ajlay, ONTHYECKUE CXEMBI JUIi IMOCTPOEHUS M300paKeHUH B IJIOCKOM 3€pKajie U coOuparoreit
JIMH3E;

— TPUBOJAUTH TNpPUMEpPHl (HAXOAWTH HH(POPMAIMIO O MpHUMEpax) NPAKTHYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HU JJis1 oOecrneueHus: 6€301acHOCTH
npu oOpamieHHd ¢ TpUOOpaMU M TEXHUYECKHMMHU YCTPONCTBAMH, COXpPAHEHHUS 30POBbS U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karolllei cpejie;

— OCYWIECTBISATh MOWCK HWH(popmammu ¢Gu3NdecKkoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (hOPMYJIUPYS MOMCKOBBIN 3aIIPOC, HAXOUTH YT OMPEAETIEHUS TOCTOBEPHOCTH
MOJy4eHHOUW MH(OPMAIIMK HA OCHOBE UMEIOIIUXCS 3HAHUHN U TOTIOTHUTEIHHBIX HCTOUHUKOB;

— MCII0JIb30BaTh MPU BBINOJHEHUH y4eOHBIX 3a/laHUll HayYHO-TIOMYJISIPHYIO JINTEpaTypy
du3nyecKkoro cojepxkKaHus, CIpPaBOYHbIE MaTepuajbl, pecypcbl cetu HHTepHeT, BIajeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(POpPMAlMM M3 OIHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

— co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIu u3
HECKOJIbKUX HMCTOYHHMKOB (PU3MUYECKOTO COJAEpKAaHMs, MYOJIMYHO MNPEJCTABIATH PE3yIbTaThbl
IIPOCKTHOM WM HCCIEAOBATEIBCKOW JEATENBHOCTH, IPHU 3TOM TPAaMOTHO HCIIOJIB30BaTh
M3YYEHHBIN MOHATUHHBIN anmapar u3ydyaeMoro paszenia QU3UKU U COIMPOBOXKIATh BBICTYIJICHHE
MIPE3CHTAINEH ¢ YIETOM OCOOEHHOCTEN ayTUTOPHH CBEPCTHUKOB.
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KonmyecTBo uacos
Ne HaumeHoBaHHe pa3/ie/10B U TeM DJIeKTPOHHBIE (mudposbie) OCHOBHBIC BIVILI AeSTOILHOCTH 0GYAIOLIXCS
n/n NPOrpamMMel Beero | Konrpoabneie | IlpakTiieckie 00pa3oBaTeibHbIe Pecypebl Y
paboTsI padoTsI

Paznen 1. ®usuka u e€ pouab

B [IOBHAHHUH OKPY

Kalomiero Mmupa

11

®dusuka - HayKa o
Ipupoe

1

bubanoreka 1{OK:
https://m.edsoo.ru/7f416194

BrisiBneHre paznuuuii MeXay QU3HYECKUMHU 1
XUMUYECKUMU IIPEBPALLEHUSIMA. Pacrio3HaBanue u
KIaccupukanus GU3NIECKUX SBICHHMN:
MEXaHUYECKUX, TEIJIOBBIX, IEKTPUIECKUX,
MarHUTHBIX U CBETOBBIX. HaOmronenue u onrcanue
(M3UIECKUX SBICHUN

1.2

duznueckue
BEJINYNHBI

1 bubmuoreka 1{OK:
https://m.edsoo.ru/7f416194

Ornpesenenne 1eHbI TEJICHIS Kb
M3MEpUTENHHOTO prdopa.

W3mepeHnne TMHENRHBIX pa3sMEPOB TN U
MPOMEKYTKOB BPEMEHH C YUETOM IMOTPENTHOCTEH.
N3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.
W3mepenne TemnepaTypsl Ipy TOMOIIX
KHUJKOCTHOTO TEPMOMETpPA U JaTUUKa TEMIIEPaTyphI.
BerlnonHeHre TBOPUYECKUX 3a1aHUN 110 TIOUCKY
CIIOCO0OB M3MEPEHUS HEKOTOPBIX (PU3NIECKUX
XapaKTEepPUCTUK, HAIPUMED, Pa3MEPOB MaJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJBIINX PACCTOSHUH, MaTBIX
MIPOMEXKYTKOB BpeMeHH. O0cykaeHue
MpeyIaraeMbIX CIIoco00B

1.3

EcrecTBeHHOHay4HBIN
METO/ [TO3HAHUS

1 Bbubnuoreka [JOK:
https://m.edsoo.ru/7f416194

BBI):[BI/I)KGHI/IC THUIIOTE3, 06’L)ICH$IIOH_II/IX MMPOCTHBIC
SIBJICHUS, HAIIPUMCD:

- MMo4YeMy OCTaHABJIIMBACTCA ABUKYIICCCA 1O
T OpH3OHTaJ'II:HOI7[ MMOBCPXHOCTU TCJIO,
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- MoYeMy B )KapKYIO TIOTOy B CBETJION OAEkKIe
MpoxJiajiHen, ueM B TEMHOU. [Ipemyioxenne
CItIoco00B TTPOBEPKH THITIOTE3.

[IpoBenenue ucciaeaoBaHus 1Mo MPOBEPKE KAaKOU
MO0 TUTIOTE3HI.

[TocTpoenne mpocTeHX Moaenel (HU3NIeCKIX
SIBIICHUH (B BUJE PUCYHKOB I CXEM), HAIIPUMEP
MajieHre peaMeTa; MPSIMOIMHEHHOe
pacrnpocTpaHeHHe CBeTa

Hroro no pasacity

Paznen 2. [lepBoHayaibHbIe

CBCICHHUSA 0 CTPOCHHM BelIeCTBA

2.1

CTpOCHI/IC BCIICCTBA

1

bubanoreka 1{OK:
https://m.edsoo.ru/7f416194

HaGumioienue 1 nHTEpIIpeTanus ONbITOB,
CBUJIETENBCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHHEM PA3INYHbIX
BelecTB B Bojie. OlieHKa pa3MepoB aTOMOB U MOJIEKYJI C
UCIoNb30BaHueM (oTorpaduii, mosy4eHHbIX Ha aTOMHOM
cmtoBoM mMukpockone (ACM) — mabopaTtopHast paboTa 1mo
TeMe: «OIeHKa TaMeTpa aToMa METOJIOM PSIIOB (C
HCTIOJIb30BaHUuEeM (DOTOTrpaduii)y.

OHpeI[CJ'ICHI/Ie pa3MEepOB MAJIbIX TCJI

2.2

JBrxenue u
B3aMMO/JICVICTBUE
YaCTUIl BELIECTBA

bu6mmoreka [{OK:
https://m.edsoo0.ru/7f416194

Habnronenue n o0bsicHeHIE OPOYHOBCKOTO JIBI)KEHUS U
saBienust uddy3un.

[IpoBenenue 1 0OBSICHEHNE OMBITOB 10 HAOIIOICHHUIO
TEIUIOBOTO PaCIINPEHUS ra3oB.

[IpoBenenue 1 0OBICHEHNE OTBITOB MO0 0OHAPYKEHUIO
CHJI MOJIEKYJISIPHOTO TIPUTSDKEHUSI M OTTAJIKUBAHUS

2.3

ArperaTHble
COCTOSIHUS BEILIECTBA

bu6mmoreka [{OK:
https://m.edsoo.ru/7f416194

Omnmcanue (C UCIOIB30BAHNEM TIPOCTHIX MOJIENEH)
OCHOBHBIX pa3JIMYuil B CTPOCHUH Ia30B, JKUJIKOCTEHN U
TBEPABIX TE.

OOBsACHEHHE MAJIOW COKUMACMOCTH YKHIKOCTEH U TBEPIBIX
TeJ, OOJIBIION CKUMAEMOCTH Ta30B.

OO0bsicHeHHe coXpaHeHUs (HOPMBI TBEPIBIX TN U
TEKY4YECTH KUAKOCTH.
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[IpoBeneHue ONBITOB, JOKA3bIBAIOIINX, YTO B TBEPIOM
COCTOSIHHH BOJbI YACTHIIBI HAXOMATCS B CPSIHEM JAJIbIIE
JIPYyT OT Apyra (IUIOTHOCTh MEHBIIE), YeM B KHUIKOM.
YcraHOBIICHHE B3aUMOCBSI3U MEX/Y OCOOCHHOCTSIMH
arperaTHbIX COCTOSIHUH BOABI M CYIIECTBOBAHMEM BOJHBIX
oprannzMoB (MC — 6uosorusi, reorpadus)

Hroro no pasneny

Pa3nea 3. /IBu:xeHHe ¥ B3auMo/ieiicTBUE TeJl

3.1 Mexanuueckoe 4
JIBHKEHUE

bubnnoreka 1{OK:
https://m.edsoo.ru/7f416194

HccnenoBanne paBHOMEPHOTO IBHXKEHHUS, OTIPEICIICHUE
€ro MPU3HAKOB.

HaGumoienue HepaBHOMEPHOT'O IBUXKEHHS U
OIpe/iesIeHUe ero OTIINYUI OT PABHOMEPHOTO
JIBIDKCHUS.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBHKEHHS
(1Iapuka B )KUAKOCTH, MOJIEIH DJIEKTPHIECKOTO
aBTOMOOWIIS U T.JI.).

OmnpeneneHne cpeHeil CKOPOCTH CKOIBXEHUs Opycka
WJIN [IIAPHUKA TI0 HAKIIOHHOMN TJIOCKOCTH.

Pewienne 3ana4 Ha onpeesieHHe yTH, CKOPOCTH U
BPEMEHU PaBHOMEPHOTO JIBUYKEHHMSI.

AHanu3 rpaKOB 3aBUCUMOCTH ITyTH U CKOPOCTH OT
BpEMEHHU

3.2 Huepuus, macca, 9 1
IJIOTHOCTH

bu6mmoreka [{OK:
https://m.edsoo.ru/7f416194

OOBsCHEHNE U TPOTHO3UPOBAHNE SIBICHUIA,
00YCIIOBJICHHBIX HHEPILINEH, HAIPUMEP, YTO IPOUCXOIHUT
MPY TOPMOXKEHUU HJIM PE3KOM MaHEBPE aBTOMOOHJIS,
Mo4YeMy HEBO3MOXKHO MTHOBEHHO HPEKPATHTh JIBIIKEHUE
Ha BEJIOCHIIE]Ie UM CaMOKaTe U T. 1.

[TpoBenenue u aHaIM3 OMBITOB, AEMOHCTPHPYIOIINX
N3MEHEHHE CKOPOCTH JIBIKCHUS Tella B Pe3yJIbTaTe
JIEWCTBHS Ha HETO JIPYTUX Tell.

Pewenne 3anay Ha onpenesieHHE Macchl Tela, ero 00bEMa
1 IUIOTHOCTH.

[TpoBeneHue 1 aHAIU3 OTIBITOB, IEMOHCTPHPYIOLIHNX
3aBUCHMOCTh U3MEHEHHSI CKOPOCTH TeJla OT €ro Macchl
IIPY B3aUMOJICHCTBUH TEll.
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H3meperne Macchl Tela pa3IndHbIMHU CII0COGaMH.
OrmpeienieHre TIOTHOCTH TEJIa B PE3YIIBTATE H3MEPCHHUS
€ro Maccel 1 00béma

3.3

Cuna. Bunsr cuinn

10

bu6nmoreka [OK:
https://m.edsoo.ru/7f416194

W3y4eHue B3auMOIEHCTBUS KaK IPUUMHBI U3MEHEHUS
CKOpPOCTH TeJa WK ero AeopMaIim.

OmnmcaHne pearbHBIX CUTYAII B3anMOJICHCTBUS TETI C
MTOMOIIBIO MOJIEJIEH, B KOTOPBIX BBOJUTCS MOHITHE U
n300paKeHHUE CHITHL.

W3yuenue cuibl ynpyroctu. MccnenoBanue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH OT YAJMHEHUS PE3MHOBOTO IIHYpa WIH
NPY>KHHBI (C TOCTPOSHUEM rpaduka).

AHanu3 NpakTUYECKUX CUTYalil, B KOTOPBIX
MIPOSIBIISIETCS ACUCTBUE CUIIBI YIIPYTOCTH (YIPYTOCTh
MsT9a, KPOCCOBOK, BETOK JIepeBa | Ip.).

AHanu3 cuTyaluH, CBSI3aHHBIX C SIBICHUEM TATOTEHUSL.
OO0BscHeHHE OPOUTAIFHOTO ABIKCHHUS TUIAHET C
HCIOJIb30BAHUEM SIBJICHUSI TATOTEHUS U 3aKOHA MHEPLIUU.
W3mepeHnue Beca Tena ¢ MOMOLIBIO JUHAMOMETPA.
O60CHOBaHHE TOTO CIIOCO0a U3MEPEHHS.

AHanu3 ¥ MOJIETUPOBAHKE SIBIICHUSI HEBECOMOCTH.
DKCIEpUMEHTAIBHOE MOJTYYEHHE [IPaBUIIa CIOKEHUS
CHJI, HATIPABIIEHHBIX BAOJIb OHON NpsMoi. OnpeaeneHue
BEJIMYMHBI pPABHOAECUCTBYIOLIEH CHJI.

W3ydyenne cuiabl TPEHUS CKOJMBXKEHHS W CHIIBI TPEHUS
TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS OT CHITBI
JIaBJIEHUS U CBOMCTB TPYILLUXCS [IOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYAIWi, B KOTOPBIX
MIPOSIBIISIETCS ACUCTBUE CUIIBI TPEHUS, UCTIONb3YOTCS
crocoObI €€ YMCHBIIICHUS M YBEIMICHUS (KaTaHUE Ha
JBDKAX, KOHbKAX, TOPMOKEHUE aBTOMOOWIIS,
WCII0JIH30BAaHKE MO IIITUITHUKOB, IIJIABAHUE BOJIHBIX
JKUBOTHBIX U Jip.). PelieHue 3a1a4 ¢ UCIOIb30BaHHEM
dbopMyIT UI pacuéTra CHITBI TSHKECTH, CHIIBI YIIPYTOCTH,
CUJIBI TPEHUS

Hroro no pazgeny

23
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Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUJAKOCTEH U ra3oB

4.1 Hasnenue. [lepenaua 3 bu6nuoreka L{JOK: AHanu3 u 00bsICHEHHE OTIBITOB U MPAKTUYECKUX
JTABJICHUS TBépI[bIMI/I https://m.edso0.ru/7f416194 | cuTyanui, B KOTOPBIX MPOSIBIIAETCSA CUIlA AABICHUS.
O6ocHOBaHNE CLIOCOOOB YMEHBIICHHUS M YBEIIMICHUS
JIaBJICHUSI.

WzydeHne 3aBHCUMOCTH JaBJICHH ra3a oT 00béMa 1

TCJI1aMU, XXUJIKOCTAMU
H razamMmn

TEMIIEPATYPEI.

Uzyuenne ocobeHHOCTEH TIepeaayn JaBIICHIs TBEPIBIMU
TCIaMHU, XUAKOCTAMHU U ra3aMu.

OG6ocHOBaHUE PE3YIHTATOB OIBITOB OCOOEHHOCTSIMU
CTPOCHUS BEIIECTBA B TBEPAOM, KUIKOM H Ta3000pa3HOM
COCTOAHUAX.

DKCHepUMEHTaNbHOE 1I0Ka3aTeNnbCTBO 3aKoHa [lackas.

Pemenue 3ana4 Ha pacuér AaBileHUs TBEPLOTO Tela

4.2 | ]JlaBneHHe KUIKOCTH 5 Bu6mmoreka LIOK: VccnenoBanue 3aBUCUMOCTH JIABIICHUS KUIKOCTH OT

https://m.edso0.ru/7f416194 | TiIyOUHBI MOIPYKEHUS U MIIOTHOCTH SKHJKOCTH.
Habnronenue u 00bsICHEHNE THIPOCTATHIECKOTO

rapaJiokca Ha OCHOBe 3akoHa [lackais.

N3ydyenune cooOImaromuxcs cocy/0B.

Pemenue 3amau Ha pacy€T QaBICHUS KHUIKOCTH.
OO0BsACHeHNE IPUHINIIA ISHCTBUS THAPABIMIECKOTO
mpecca, THEBMAaTHYECKHUX MAIlIKH.

AHanu3 1 00BsICHEHHE IPAKTHYECKIX CUTYaIni,
JIEMOHCTPHUPYIOIUX NPOSIBICHHE AABICHUS KHUJIKOCTU U
3axkoHa [lackans, HarmpuMep, IPOLIECCOB B OPraHU3ME MIPU
ITyOOKOBOTHOM HBIPSIHUU

4.3 ATtmochepHoe 3 bubmnoreka 1{OK: DKCHepUMEHTaIbHOE OOHApYKEeHHE aTMOCc(hepHOTO
JaBJICHHE https://m.edsoo.ru/7f416194 | nasneHus.

AHanu3 1 00bSCHEHHE OTBITOB U MIPAKTHUECKHUX
CUTYAIIHi, CBSI3aHHBIX C IEHCTBAEM aTMOC(HEPHOTO
naBieHus. OOBSCHEHHE CYIIECTBOBaHUS aTMocdepsl Ha
3emiie ¥ HEKOTOPBIX TJIaHeTax WU €€ OTCYTCTBHUS Ha
IpyTux mianeTax u JlyHe.
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OO0BsACcHEHNE H3MEHEHUS ITIOTHOCTH aTMOC(EPHI ¢
BBICOTOW M 3aBUCUMOCTH aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI.

Pemenue 3amau Ha pacuér aTMOC(EPHOrO JaBICHUS.
W3yuenue ycTpoiicTBa OapoMeTpa-aHepoua

4.4

JleficTBUE KUAKOCTH U
ra3a Ha NnorpyxéHHoe
B HHUX T€JIO

bu6muoreka L{JOK:
https://m.edsoo.ru/7f416194

OKcnepruMeHTaIbHOE 0OHApYKEHUE IEUCTBHS JKUIKOCTH
U ra3a Ha OrpyKEHHOE B HUX TEJO.

OmnpezeneHye BBITAIKUBAOLICH CHIIBL, AEHCTBYIOIIEH Ha
TENOo, NOTPY>KEHHOE B JKUAKOCTb.

ITpoBenenue u 0OCYKICHNE ONBITOB, AEMOHCTPUPYIOIINX
3aBHCUMOCTb BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOMEN HA
TENO B XKHUAKOCTH, OT 00bEMa NOTpyKEHHON B )KUAKOCTH
YacTH TeJla U OT INIOTHOCTH JKUAKOCTH.

IIposepxa nezasucumocmu 6blmarKuearOwell Cubl,
Oeticmgyiowell Ha meio 8 AHCUOKOCHU, O MACCbL mead.
HccnenoBanue 3aBUCMMOCTH Beca Tesa B BoJE OT 00bEMa
HOTPYKEHHOU B KHUJIKOCTb YACTHU TeEJIA.

Pemenue 3amad Ha MpUMeHEeHHE 3aKOHAa ApXUMena 1
YCIIOBHS TUIABAHUS TEL.

KoncTpynpoBanue apeoMeTpa WM KOHCTPYHPOBaHUE
JIOJIKM U OlIpefiesIeHUE €€ IPy30I0bEMHOCTH

Hroro no pazneny

20

Pa3znea 5. Padora ¥ MOIIHOCTL. JH

eprusi

5.1

PabGora u MOIIIHOCTb

2

bu6mmoreka [{OK:
https://m.edsoo.ru/7f416194

OKcHeprMEeHTaIbHOE ONPE/IEIICHNE MEXaHIUECKOH
pabOTHI CHIIBI TSDKECTH MPH TAJICHUH TeJla U CHUIIBI TPEHUS
IIPHU PaBHOMEPHOM INE€PEMEIICHUH TeNa M0
TOPU30HTAIBLHOM TOBEPXHOCTH.

Pacuér momHocTH, pa3BuBaeMo pu NoAbEME MO
JIECTHHIIE.

Pemenue 3amad Ha pacu€T MeXxaHUIECKOH pabOTH
MOIIHOCTH

5.2

IIpocThie MeXaHU3MBI

bu6nmoreka [{OK:
https://m.edsoo.ru/7f416194

OrnpenesneHre BRIUTPHIINIA B CHIIE TIPOCTHIX MEXaHU3MOB
Ha IpUMepe phluara, NoJBUKHOTO U HEMOJIBUKHOTO
0JIOKOB, HAKJIOHHOM TIIIOCKOCTH. McciaenoBanue yCiaoBHS
paBHOBECHS pbluara.
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OO0HapyXeHHE CBOICTB MPOCTHIX MEXaHU3MOB B
Pas3IMYHBIX HHCTPYMEHTAaX M NPUCIIOCOOJICHHSX,
UCTIONb3YEMBIX B OBITY M TEXHUKE, & TAKXKE B KMBBIX
opraHu3Max. DKCIIEpUMEHTAIBHOE JOKa3aTEIBCTBO
paBeHCTBa pabOT NP IPUMEHEHUH MPOCTHIX
Mexanu3moB. Omnpenenenue KIIJ[ naknonHo#
IUIOCKOCTH.

Pemenue 3ama4 Ha MpUMeHEHHE IpaBUIa PaBHOBECHUS
pbiuara u Ha pacuér KI1J]

53 Mexannueckast 4 1 bubnuoreka [{OK: DKCIEPUMEHTATBHOE OTIpeIeTICHIE M3MEHEHUS
SHeprus https://m.edso0.ru/7f416194 | KMHETHYECKOH U MOTEHIMAILHON SHEPTHHU TeJIa TIPU €r0
CKATHIBAHUH 110 HAKJIIOHHOH IJIOCKOCTH.
DopMyITHPOBaHKE Ha OCHOBE HCCIICIOBAHMS 3aKOHA
COXPaHEHHs] MEXaHMYECKOU YHEPTHUH.
OO6cyKaeHne TpaHull IPUMEHUMOCTH 3aKOHA COXPaHEHHUS
SHEPTHHU.
Penrenue 3a1a4 ¢ MCIOJIb30BAHHEM 3aKOHA COXPAHCHHS
JHEPrHu
Hroro no pasneny 11
Pa3nes 6. O6001eHne U cucTeMaTH3al U 3HAHUI
6.1. | O0o006menue u 3 1
cCucreMaTu3anus
3HAHUM
Wtoro no pasaeny 3
OBLIEE KOJIMYECTBO 68 5 12

YACOB 11O IPOI'PAMME
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KoaunuecTBo 4acoB

e Haumenogaiie pasie1on IEKTpOIEIe  (UH(pPOBEIE) OCHOBHBIE BH/IbI A€SITEJLHOCTH 00y4ai0luXcst
n/u M TeM NPOrpamMMbl Beero | Komrposmmbie | Ipaxradeckue 00pa3oBaTeJbHbIE PECYPChI ARt A yuawom
paboTsl padoTsI
Paznen 1. TenioBble sABIeHUS
1.1 | Crpoenue u 7 bubimoreka IJOK: Ha6o/1eHUe U MHTEpIIPETalus ObITOB,

CBOMCTBA BEIECTBA

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

CBHJICTENBCTBYIOINX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHUH
BEIIIECTBA: OIBITHI C PACTBOPEHHEM PA3IUUHBIX BEUIECTB B
Bojie. Pemenue 3a1a4 1o olieHUBaHUIO KOJIMYECTBAa aTOMOB
WJIM MOJIEKYJI B €JMHHUIIE 00bEMa BelleCcTBa.

AHanu3 TeKCTa IPEeBHUX aTOMHCTOB (HalpuMep,
¢parmenTa mosmel Jlykpenus «O npupoze Bemei») ¢
U3JI0)KeHHEeM 000CHOBAaHMI aTOMHOM MITOTE3bI
(cmbicnoBoe uTeHue). OeHka yoequTeIbHOCTH dTHX
obocHoBanuil. OObsICHEHNE OPOYHOBCKOTO JBHIXKECHUS,
sBieHus U y3un U pazInauil MeXy HOIMH Ha OCHOBE
[0JIOKEHU MOJIEKYJISIPHO-KUHETUUECKON TEOpUH
cTpoenus BemecTBa. OObSICHEHNE OCHOBHBIX PA3IIMYMN B
CTPOEHHH Ta30B, KHJIKOCTEH M TBEPABIX TEJI C
UCTIONIb30BAHUEM ITOJI0XKEHUH MOJICKYISIPHOKHHETHYECKOH
TEOpHH CTpoeHHs BemecTsa. [IpoBeneHue onpITOB 110
BBIPALMBAHHUIO KPUCTAIIIOB TIOBApPECHHON COJIM MM caxapa.
[TpoBenenue u 0OBSICHEHNE OTBITOB, IEMOHCTPUPYIOIIHX
KalWISIPHBIE SIBICHUS W SBJICHUE CMAaYHBaHUSL.
OOBsCHEHNE POJIN KATWJUIAPHBIX SBICHUH I
MOCTYIIJICHUS BOJBI B OPTaHU3M PACTEHHH.

HaGmonenue, nposeieHre 1 00bSICHEHHUE OIBITOB 110
HaOJIIOICHUIO TEIUIOBOTO PACIIMPEHNUS TA30B, KUIAKOCTEH U
TBEPABIX TE.

OObsicHeHHe coxpaHeHust 00béMa TBEPABIX Tell, TEKYIECTH
JKUJIKOCTH (B TOM YHCIIE, Pa3HHIIBI B TEKYYECTH JJISl Pa3HBIX
JKUJIKOCTE), NaBIeHHs ra3a.

IIpoBeneHue OMBITOB, IEMOHCTPUPYIOIUX 3aBUCUMOCTb
JIABJICHUS BO3AyXa OT €ro 00bEéMa U HarpeBaHMs WU
OXJIQXKICHUSI, U UX OOBSICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHHUS.
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AHanu3 NpakTUYECKUX CUTYalul, CBSI3aHHBIX CO
CBOMCTBaMH ra3zoB, )KHUJIKOCTEMN U TBEPABIX TEI

1.2

TemnoBbie
MPOLECCHI

21

4,5

bu6nuoreka [HOK:
https://m.edsoo.ru/7f4181ce

O6ocHOBaHIE MPaBWI U3MEPEHUS TeMIIEPaTyphIL.
CpaBHEHHE pa3TMIHBIX CLIOCOOOB U3MEPEHUS U KAl
TEeMIepaTyphI.

Habnronenue u 00bsICHEHNE OTBITOB, IEMOHCTPUPYIOIIINX
W3MEHCHUE BHYTPEHHEH YHEPTUH Tela B Pe3ylbTaTe
TEeIuIonepeadr 1 paboThl BHEITHUX CHIL

Habnronenue u 00bsICHEHNE OIBITOB, 00CYKICHUE
MPAaKTUYCCKUX CUTYAIH, JEMOHCTPUPYIOIINX Pa3IMIHbIC
BUBI TEIUIONICPEIAaYH: TETUIONPOBOIHOCTE, KOHBEKITHIO,
U3JTyYCHHE.

Hccnenoranue sBICHHS TEIJIO00OMEHA MPH CMEIIMBAHUU
XOJIOHOM U ropsiueil BOJBI.

HabnromeHue ycTaHOBICHHS TETIOBOTO PAaBHOBECHS
MEXAy ropsuei U X0JI0IHOM BOJOM.

OmnpenencHue (M3MEpPEeHNE) KOIMISCTBA TEIUIOTHI,
MOJYYCHHOTO BOJIOH MPH TEINIOOOMEHE C HarpeThIM
METAJUTMICCKUM IHJIHHIPOM.

Onpenenenue (M3MepeHNe) yIeIbHON TETIOEMKOCTH
BEIlleCTBA.

Pemrenre 3a1a4, CBSI3aHHBIX C BRIYUCICHUEM KOJUYECTBA
TEIUIOTHI U TETIOEMKOCTH TIPH TEIUIOOOMEHE.

AHanu3 CUTyanui MPaKTHYECKOTO UCIIOJIb30BaHHS
TEIUIOBBIX CBOMCTB BEIECTB M MAaTEPHAIOB, HAPUMED, B
LEJISIX SHEProCOCPEIKECHUS: TETUIOU30JISALIHS,
SHEeprocOeperarIre KPhIIi, TS PMOAKKYMYIISTOPEI | T. 1.
Habnrogenue siBIeHHA HCTAPSHUST M KOHICHCAIIHH.
HccnenoBaHue nporecca NCIapeHust Pa3InIHbIX
JKHIKOCTEH.

OOBsCHEHHE SBJICHUI HCTIApEHHS U KOHJICHCAIIUH Ha
OCHOBE aTOMHO- MOJICKYJISIPHOTO yUEHHUSI.

Habnromenue u 00bSICHEHHE TIPOIIECCa KUITCHUS, B TOM

YHCJIC 3aBUCUMOCTHU TEMIICPATYPbI KUIICHUS OT
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nmaBieHus. OnpeneneHne (M3MEpeHNE) OTHOCUTEIBHOM
BIIQXXKHOCTH BO3/yXa.

HaGmonenue nporecca mIaBIeHUs] KPHCTAIUINIECKOTO
BEIIIECTBA, HAIIPUMED, JIb/A.

CpaBHEHHE NTPOIIECCOB MIABICHUS KPUCTAJUINUECKHUX TEI U
pasMsArdeHus IpH HarpeBaHUM aMOP(QHBIX TeII.
Onpenenenue (M3MepeHre) yAEIbHOM TEIIOTHI MIaBICHUS
JBJA.

OOBsACHEeHHE SBJICHUI IIIaBJICHUS U KPUCTAJUIM3ALMH Ha
OCHOBE aTOMHOMOJIEKYJIIPHOTO YUEHHS.

Pemenne 3aqad4, CBI3aHHBIX C BBIYUCICHUEM KOJIMYECTBA
TETUIOTHI B IIpoLieccax TEeIUIoNepeaady NpH IUIABICHHH 1
KpHUCTaJTU3aI11, UCTIAPEHUH U KOHJICHCALIUH.

AHanu3 cUTyaluii NpakTH4eCKOTo MPUMEHEHUS SBICHUI
IUTaBJICHUS ¥ KPUCTAJUIN3AIUH, HAIPUMeEp, TOTydeHHe
CBEPXUYUCTHIX MaTEPHAJIOB, COJIEBas TPENIKa U JIp.

Amnanu3 paboTsl ¥ 00BsSCHEHHE PUHIUIA JICHCTBHS
TEIIOBOTO JIBUTATENsI. BRIUncIIeHne KOMM4ecTBa TeIUIOTHI,
BBIJICJIAIONIETOCS MIPU CTOPAHUH PA3IIMYHBIX BUOB
toruuBa, u KIIJI nBurarens.

OO6CyKaeHne YKOIOTHUECKUX TOCIeICTBUN
WCTIONIb30BAHMS IBUTATENICH BHYTPEHHETO CrOpaHus,
TEIUIOBBIX U THAPOIIEKTPOCTAHIINI

Hroro no pazneny

28

Paznen 2. DiieKTpuyecKkne u Mar

HUTHBIC ABJICHUSA

2.1 | DnexTpudeckue
3apsIbl.
3apshKkeHHBIE Tena U
WX B3aUMOJICHCTBUE

7

bu6mmoreka [{OK:
https://m.edsoo.ru/7f4181ce

HaGuroienre v mpoBe/ieHUe OIMBITOB TI0 AJICKTPU3ALUU Tell
MIPU CONPUKOCHOBEHUU U UHIYKIHEH.

Habnronenue u 00bsICHEHUE B3aUMOJICHCTBHS OTHOUMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OO0BscHeHNE TPUHIIATIA IEHCTBHS HIIEKTPOCKOIIA.
OOBsICHEHHE SIBIICHUH JICKTPHU3AIUH TIPH
COTIPHKOCHOBEHHUH TN M HHAYKIUEH ¢ UCTIONBE30BaHIEM
3HAHUH 0 HOCUTEIIX JICKTPUIECKUX 3apsIIOB B BEIIECTBE.
PacrioznaBanue 1 0ObSICHEHUE SBJICHHUH JJICKTPU3AINH B
MOBCEIHEBHOM xu3HK. Habronenue u o0bsIcCHeHHE
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OTIBITOB, HILTFOCTPHUPYIOIINX 3aKOH COXPaHEHHS
NIEKTPUUECKOTO 3apsia.

HaOmoeHue onbITOB IO MOJICITMPOBAHHIO CHIIOBBIX JTMHUH
ANEKTPUUYECKOT0 MO,

HccnenoBanne  JOeWCTBHS — 3JEKTPUYECKOTO  IMOJS  HA
MPOBOIHUKH U JUAJIECKTPUKU

2.2

TlocTosHHEBINI
AIEKTPUICCKUIN TOK

20

bubmuoreka L{OK:
https://m.edsoo.ru/7f4181ce

HaGmonenue pa3au4yHbIX BUIOB IEHCTBHS JIEKTPHYECKOTO
TOKa 1 00HAPYKCHHE ITUX BUJIOB JICHCTBUS B
MOBCETHEBHOU JKU3HH.

HabutoieHue BO3HUKHOBEHHS Ta30BOT0 pas3psijia u
AJIEKTPUYECKOTO TOKA B KUIKOCTH.

COopKa 1 UCTIBITAHUE JICKTPUUCCKOM ISTTH

MOCTOSTHHOTO TOKA.

V3MepeHue CHlbl TOKa aMIIEPMETPOM.

V3MepeHune 31eKTPHUECKOr0 HAPSHKEHUS BOJIBTMETPOM.
[MpoBe/eHue U 0OBSICHEHUE OTBITOB, IEMOHCTPUPYIOIIHX
3aBUCUMOCTb DJICKTPHUUECKOTO COMPOTUBIICHHS TIPOBOTHUKA
OT €ro IJIMHBI, IUIOIAAN MOTIEPEYHOTO CEYCHUA U
Mmarepuara.

HccrnenoBanue 3aBUCHMOCTH CHITBI TOKA, IPOTEKAIOIIETO
4yepe3 pe3rcTop, OT COMPOTUBIICHHS PE3UCTOPA U
HATPSKCHUS Ha PE3UCTOPE.

[IpoBepka npaBusia ClI0KEHUS HAPSHKEHUN py
MOCJIEIOBATEIIEHOM COCTUHEHUH IBYX PE3UCTOPOB.
[IpoBepka mpaBwia [UIs CHIBI TOKA IMPH TapaJUICIHHOM
COEIMHEHUH PE3UCTOPOB.

AHanu3 cuTyaluii ocieI0BaTeIbHOTO U MapalIebHOTO
COCJIMHEHUS MPOBOJIHUKOB B JOMAIIHUX JICKTPHYCCKIX
ceTsiX.

Perrenue 3amad ¢ ucnonp3oBanueM 3akoHa OMa u popmyi
pacuéTa IEKTPUIECKOTO COMPOTHBICHUS IPU
MOCJIE/IOBATENILHOM U MapaljieIbHOM COSIUHEHUN
MPOBOAHKUKOB. OmpeneneHre padoThl ANEKTPUIECKOTO
TOKa, MMPOTEKAIOIIET0 Yepe3 Pe3ucTop.
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OmnpeneneHne MOITHOCTH MIEKTPHIECKOTO TOKA,
BBIACIISIEMOI Ha PE3UCTOPE.

HccnenoBanne 3aBUCIMOCTH CHITBI TOKA YEPE3 JIAMIIOUKY
ot HanpspkeHus Ha Heil. Onpenenenne KI1J] HarpeBaTens.
HccnenoBanue npeoOpa3oBaHusI SHEPTHU TP IMTOTBEME
rpy3a MeKTPOoBUraTeIeM.

OO0bsicHEHHEe yCTPOMCTBA U IPUHIIUTIA IEUCTBUS JOMAITHUX
AJIEKTPOHArpeBaTEIbHBIX NPUOOPOB.

OO0BsCHEeHHE IPUYNH KOPOTKOTO 3aMbIKaHUs U IIPUHIIMIIA
JIEUCTBUS TUIaBKUX MIPEAOXpaHUTENeH.

Pemenne 3agay ¢ ucmonap30BaHNEeM 3aKoHA JKOyIsi—
Jlenma

2.3

MarauTHBIE SBICHUS

bu6nuoreka I{OK:
https://m.edsoo.ru/7f4181ce

HccnenoBannue MarHUTHOTO B3aUMOIECHCTBUS TOCTOSHHBIX
MAar"HuToOB.

WzydeHne MarHUTHOTO TI0JIS1 HOCTOSIHHBIX MATHUTOB TIPH MIX
00BeTMHEHNH U Pa3/IeIeHUH.

HccnenoBanyue MarHUTHOTO B3aUMOIEHCTBUS TOCTOSIHHBIX
MAar"HuToOB.

WzyueHne MarHUTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB TIPH UX
00BETMHCHUH U Pa3/ICIICHUM.

[IpoBeneHue OMBITOB IO BU3YaIH3AIHA OIS TOCTOSTHHBIX
MAarHuTOB.

WzyueHne sBJICHNS HAMarHIIMBAHUS BEIICCTBA.
UccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO TOKA HA
MarHUTHYIO CTPEJIKY.

IIpoBeneHue ONbITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTD
CUJIBI B3aUMOJECUCTBHS KATYIIKU C TOKOM U MarHuTa OT
CUJIBI U HAIIPaBJICHUS TOKA B KaTYyILIKE.

AHanu3 cuTyaluui NpakTHYECKOTr0 IPUMEHEHUS
ANIEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKUX YCTPOMCTBAX,
MIPOMBIIIJIEHHOCTH, METUIIUHE ).

W3ydyeHue neHCTBHS MAarHUTHOTO IIOJS Ha INPOBOJHUK C
TOKOM.

Uzydenue neicTBUs 2JIEKTPOJBUTATENIS.
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N3mepenue KIIJ anexkTpoaBUrarenbHON yCTaHOBKHU.
Pacrio3HaBaHue 1 aHaNN3 Pa3IMYHBIX IPUMEHEHUN
ANIEKTPOABHUTATENCH (TPAHCIIOPT, OBITOBEIC YCTPOICTBA U

ap.)

2.4 | DnexTpoMarHuTHAs 4 bubmmoreka 11OK: ONBITBHL MO WCCIENOBAHUIO SBJIEHUS DIEKTPOMArHATHON
UHTYKIUs https://m.edsoo.ru/7f4181ce | UHIAYKUUH: HCCICIOBAaHHE W3MECHEHMH 3HAYeHUS U
HanpaBJICHUA UHAYKIIMOHHOT'O TOKa
Wtoro no pasaeny 37
O0001IeHHe M CHCTEMATH3AUSA 3HAHUM
3.1. | O6o0mmenue u 3
cucreMaTusanus
3HaHUI
3
Hroro no pasneny
OBIIEE KOJIMYECTBO | 68 12,5

YACOB IO MPOI'PAMME
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KosmuecTBO 4acon

Ne HaumeHoBaHHe pa3/ie/i0B M TeEM DJIeKTPOHHBIE (uudposbie) OCHOBHBIE BIILI eI TeALHOCTH 056VIAIOMIXCS
n/n NpPOrpaMMmsI Beero Kontposbibte | IpakTiieckite 00pasoBaTebHbIe pecypebl ABLA yHaiom
pa6oTsI pa6oTsI
Pa3zpen 1. Mexannueckue siBJIeHUSA
1.1 | MexaHn4ecKoe JBUKCHHUC 10 1 1 Bubnuoreka [1OK: AHanus u 00CykKIEHHE Pa3INIHbIX IPUMEPOB

U CIIOCOOBI €r0 OIMMCAHU

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

MEXaHUYECKOTO JIBIKCHUSI.
OO6cyKaeHne rpaHul] IPUMEHUMOCTH MOICTH
«MaTepHabHasi TOYKay.

OmnrcaHne MEXaHUIEeCKOTO JBIDKCHUS Pa3IMIHBIMH
cnocobamu (ypaBHeHue, Tabuna, rpaduk).
AHanu3 XU3HCHHBIX CUTYaIHii, B KOTOPBIX
MPOSIBIISIETCSI OTHOCHTENLHOCTh MEXaHUUECKOTO
JIBIOKCHUSL.

HabnromeHne MeXxaHU4eCKOTO JBIKCHUS Tea
OTHOCHTEIILHO Pa3HBIX TEJ OTCUETA.

CpaBHeHue IyTed U TPaeKTOPUH IBHXKEHUSI OJJTHOTO
Y TOTO K€ TeJIa OTHOCUTEJIBHO PAa3HBIX TEJ OTCUETA.
Amnanuz texcta ['amusest 06 0OTHOCUTENIBHOCTH
JIBIDKCHUS; BRITIOJTHEHUE 3aTaHUH TI0 TEKCTY
(CMBICIIOBOE UTEHHE).

OmnpeneneHne cpeHeN CKOPOCTH CKOJIBKESHUS
Opycka WM IBMYKEHHS IIapUKa 110 HAKIOHHOM
TUIOCKOCTH.

Amnanus n o6cyxieHue croco00B NpHUOIMKEHHOTO
olpe/ieJIeHUsl MTHOBEHHOH CKOPOCTH.
OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBHKEHHS
(1apuka B )KUIKOCTH, MOZIEIH 3JIEKTPHIECKOTO
aBTOMOOWIIS U T. 11.).

OmnpeneneHue myTH, NPOWAEHHOTO 32 JaHHBINA
MIPOMEXYTOK BPEMEHH, M CKOPOCTH TeJa 0o
rpaduKy 3aBUCMOCTH ITyTH PaBHOMEPHOTO
JIBIDKCHUS OT BPEMEHHU.

OO6cyx1eHre BO3MOXHBIX ITPUHIMIIOB ICHCTBUS
prOOPOB, U3MEPSIOIIHX CKOPOCTH (CITUIOMETPOB).
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Beruncinenue myTH 1 CKOPOCTH TIPH
PaBHOYCKOPEHHOM NPSAMOIMHENHOM ABMXEHUU
tena. OnpeneneHne NpoHIeHHOTO MyTH 1
YCKOPEHHS ABMKEHHS Tela MO TpaduKy
3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
IPSMOJINHEHHOTO

n/n

HanmenoBaHue pa3iesioB H TeM
MPOrpaMMbI

KoanyecTBo yacoB

Bcero

KountposbHbie
pa6oTsI

IpakTuyeckue
pa6oTsI

DJIeKTPOHHbIE (uudposrle)
o00pa3oBaTeJbHbIC PeCypChl

OCHOBHbIE BH/IBI IESITEIbHOCTH oﬁyqaloumxcsl

JIBIDKCHUS TeJIa OT BPEMEHHU.
Ilposepxa cunomessvi: ecau npu pasHoyCKOPeHHOM
08udICeHUU 6e3 HauaTbHOU CKOPOCMU NYymuU
OMHOCAMCS KAK PSIO HeYEMHBIX Yuces, mo
COOMBEMCMEYIouUe NPOMENCYMKU BPeMeHU
oounaxosvl OlpeesieHNe YCKOPEHUs Tefa MpH
PaBHOYCKOPEHHOM IBIXEHUH MO HAKJIOHHOM
miockocT. M3MepeHue neproia M 4acTOTHI
oOpaleHus Tena o OKpy>KHOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBHKEHHS
Tena M0 OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeieIieHNe KHHEMAaTHUECKUX
XapaKTePUCTUK MEXaHNUECKOTO JBIKCHHS
Pa3IUYHBIX BUIOB.

PacnioznaBanue v mpuOIMKEHHOE OTMCAHUE
Pa3JIMYHBIX BHUJI0B MEXaHUYCCKOTO JBUKCHUSA B
NPUPOJIE U TEXHUKE (Ha MpUMepax CBOOOIHO
MaJIafoIIHX TeJl, IBKEHHUS >KUBOTHBIX, HEOECHBIX
TeJ, TPAHCTIOPTHBIX CPEACTB U JP.)
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1.2

B3aumonaelicTtBue Tei

21

bu6nuoreka [{OK:
https://m.edsoo.ru/7f41a4a6

Habnromenue n 00CyXIeHHE OTBITOB C JBIKCHHEM
TeJa MPU YMEHBIICHUH BIUSHUS APYTUX TET,
MPENSITCTBYIOUIUX JBUKECHHIO.

Amnanu3 Texcta ['anunest ¢ onucaHueM MBICIEHHOTO
SKCIIEPUMEHTA, 00OCHOBBIBAIOIIECTO 3aKOH HHEPIINH;
BBINOJIHEHHE 3aJ[aHUH 10 TEKCTY (CMBICIIOBOE
YTCHHE).

OO0cyxneHre BO3MOKHOCTH BBIITOTHEHUS 3aKOHA
WHEPIIMH B PA3IMYHBIX CUCTEMAaX OTCUETA.
Habnronenue u 00CykIeHHEC MEXaHUUCCKUX
SIBIIGHUH, IPOUCXOALIUX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM
JIBUKCHUHU OTHOCHUTEIIBHO KaOUHETa (hHU3UKH.
JleficTBUs ¢ BEKTOpaMM CHIJI: BBIIIOJIHEHUE 3aJlaHUil
IO CJIO’KEHUIO U BBIYUTAHUIO BEKTOPOB.
HabnromeHue n/nnu npoBeIeHIE OTBITOB,
JIEMOHCTPUPYIONINX 3aBUCUMOCTh YCKOPEHHS Tela
OT MPHUIJIOKEHHOH K HEMY CHJIBI 1 MaCChI TeJa.

n/n

Haumenopanue pas/iesioB H TeM
TpOorpamMMsI

KonnvecTBo yacoB

Bceero

Konrposabhbie
padoTeI

IIpakTnyeckue
padoTeI

DJIeKTPOHHbIE (umndpoBrie)
oOpa3oBaTeJibHbIE PeCypPChI

OCHOBHbIE BU/IbI eSITEILHOCTH oﬁyqaloumxcn

AHanu3 1 00bsICHEHHE SIBIICHNH C HCIIOJIb30BaHUEM
BTOpOTro 3akoHa HeloToHA.

Pelenue 3a1a4 ¢ UCIOJIb30BAaHUEM BTOPOTO 3aKOHA
HeroToHa 1 IpaBmiia CIOKEHUS CHIL.

OmnpeneneHne )XECTKOCTH MPY>KIHEIL.

AHanmu3 CUTyanui, B KOTOPBIX HAOIIOIAI0TCs
yrnpyrue e opMaiim, 1 uX 0OBsSCHEHHE C
UCIIONIb30BaHUEM 3aKoHa [ yka.

Pewenne 3anay ¢ ucnosip3oBanneM 3akoHa ['yka.
HccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS
CKOJIBYKEHUS OT CHJIbI HOPMAJIbHOTO JIaBJICHHUS.
OO6cyxeHne pe3yibTaToB NCCIIEIOBAHMUS.
Onpenenenue kodhduUreHTa TpeHUs CKOJIbKEHUS.
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W3mepeHne cuinbl TpeHUs TIOKOSI.

Pemenne 3anay ¢ ucnosiap3oBaHueM GOPMYIIBI LIS
CHITBI TPEHUS CKOJBKEHHS.

AHanu3 JBIKEHUS TEJl TOJIBKO MO AeHCTBUEM
CHITBI TSDKECTH — CBOOOTHOTO TIaICHUS.
OOBsCHEHNE HE3aBIUCUMOCTH YCKOPEHHUS
cBOOOTHOTO TaICHUSI OT MAcCCHI Tela.

O1ieHKa BEJIMYHMHBI CUIIBI TATOTEHHUS,
JIEHCTBYIOIIEH MEXTY IBYMS TeJlaMu (st
pa3HBIX Macc).

AHanu3 IBMKEHHSI HeOSCHBIX TEJ MO

JIEWCTBHEM CHUIIBI TATOTECHUS (C UCTIOIB30BaHHEM
JIOTIOJTHUTENBHBIX UCTOYHUKOB HH(OpPMAIIHH).
Pewenne 3aqa4 ¢ MCIoap30BaHUEM 3aKOHA
BCEMHUPHOTO TSATOTECHUS U (POPMYIIBI U pacyéra
CHJIBI TSKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA, OIMCHIBAIONIETO
MIPOSIBIICHUS 3aKOHA

BCEMHUPHOTO TSATOTEHUS; BEITIONHEHIE 3aJaHUH 110
TEKCTY (CMBICTIOBOE UTCHUE).

Habnroenue u 00CyXI€HHE OMBITOB 110
M3MEHEHHIO Beca Tena IPH YCKOPEHHOM JIBU)KEHHH.
AHanu3 ycnoBHi BOSHUKHOBEHHSI HEBECOMOCTH U
Heperpy3KH.

KoamnyecTBo yacon
Ne HaumeHoBaHHe pa3/ie/ioB M TeM DJIeKTPOHHbIE (uudposbie)

n/n NpPOrpamMMmsl Beero Kontposbiere | IMpakTiieckie 006pazoBaTebHbIe pecypebl
paboTsl paboTsl

OcHOBHBbIE BH/IbI 1€ATEJIbHOCTH 00y4aroMXcs

Perrenue 3amad Ha onpeieieHre Beca Tela B
Pa3IMYHBIX YCIOBHUAX.

AHanu3 Cuil, IeUCTBYIOMINX Ha TEJIO0, TOKOSIIEeCs
Ha Orope.

OmnpezencHue IEHTPA TSHKECTH PA3IMYHBIX TEI
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1.3

3aKOHbBI COXPAHEHHUS

11

bu6nuoreka [{OK:
https://m.edsoo.ru/7f41a4a6

Habnromenue n 00CyXIeHIE OTIBITOB,
JIEMOHCTPHUPYIOIUX Mepeaady UMITYJIbca NpU
B3aUMOJEHCTBUM TEJ, 3aKOH COXPaHEHHS UMITYJIbCA
IpY a0COJIIOTHO YIIPYTOM M HEYIIPYTOM
B3aUMOJIEUCTBHUH TEN.

AHanu3 cuTyalui B OKpy>Karolen sKU3HH ¢
HCTIONB30BaHUEM 3aKOHA COXPAHEHHs UMITYJIbCa.
PacnoznaBanue siBIEHNS PEAKTUBHOTO IBUXEHUS B
MIPUPOJIE U TEXHUKE.

IIpuMeHeHre 3aKOHA COXpAaHEHUS UMITYJIbCa JUIs
pacuéra pe3yJabTaToB B3aUMOJICHCTBUS Tel (Ha
IIpUMepax HEYIPYroro B3auMOAEHCTBUS, YIIPYTOro
LEHTPAIBFHOT0 B3aUMOJICHCTBUS IBYX OJMHAKOBBIX
TeJN, OJTHO U3 KOTOPBIX HEMOBIIKHO).

Pewenne 3amay ¢ UCmob30BaHUEM 3aKOHA
COXpaHEeHMsI UMITYJIbCA.

OmnpenencHue padOTHI CHIIBI YIIPYTOCTH TPH

o rbEMeE TPy3a C UCIOIH30BAHUEM HEIOIBHYKHOTO
U TIOIBIDKHOTO OJI0KOB. M3MepeHre MOIIHOCTH.
W3mepenue noTeHIMAIBHON SHEPTUN YIIPYTO
Je(OPMHUPOBAHHOHN TIPY>KUHEIL.

N3mepenune KMHETUUECKON SHEPTUHU TeJa MO JJIHHE
TOPMO3HOTO ITyTH.

OKCTIepUMEHTAIIFHOE CPABHEHNE H3MEHEHHS
[IOTEHLMAIbHON U KUHETUYECKON SHEPTUN Tena pu
JIBHYKEHUH 110 HAKIIOHHOW MIOCKOCTH.
DKcrnepuMeHTallbHas IPOBEPKA 3aKOHA COXPAHEHHUS
MEXaHHYECKOW IHEPTUH NMPH CBOOOTHOM Ta/ICHHUH.
IIpumeneHne 3aK0Ha COXPAHEHUSI MEXAaHUUYECKOI
SHEPTUM 7S pacy€ra NOTeHLHATbHON U
KHMHETHYECKOM SHEPTruii Tea.

n/n

HaumeHoBaHMe pa3ieioB U TeM
NPOrpamMMsI

KonnyecTBo yacos

Bcero

Kounrpoibhbie
padoTsI

IIpakTuyeckue
patoTbI

DJIeKTPOHHbIE (undposble)
o0pa3oBaTe/IbHbIE PecypChl

OCHOBHbIE BU/BI 1eSITEJIHHOCTH 00yYaK0IUXCS
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Pemenne 3ama4 ¢ NCIIOIB30BaHUEM 3aKOHA
COXpaHEHMSI MEXaHUUECKOI SHEPTrUH

Hroro no pazneny
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Pa3zgen 2. Mexann4yeckue KojJed0anus u

BOJIHbI

2.1

Mexannueckue
KOJIeOaHus

7

bu6nmoreka [{OK:
https://m.edsoo.ru/7f41a4a6

HaoOmronenne xone0auuii Mo IeNCTBHEM CHIT
TSDKECTH U yIIPYTOCTH U OOHAPYKEHHUE TTOTOOHBIX
KoJIe0aHUH B OKPYKAIOIIEM MHUpE.

Amnanu3 konebaHu# rpy3a Ha HUTH U HA TIPYKUHE.
OmnpeneneHne 9acTOTH KoJieOaHU
MaTEeMaTHYECKOTO U MPYKUHHOTO MasTHHKOB.
Habmnronenue v 00bsICHEHHUE SIBJICHUS PE30HAHCA.
HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJICOaHHiA
MTOJIBEIICHHOTO K HUTHU TPY3a OT JJIMHBI HUTH.
IIpoBepka HE3aBUCHMOCTH NIEpUO/Ia KOJIeOaHHu
rpys3a, MOJBEIICHHOI0 K JICHTE, OT MacChl IPy3a.
Habmronenne u 00CyX/IeHUE OTBITOB,
JEMOHCTPHPYIOIINX 3aBUCHMOCTb MIEPHoJIa
KOJICOAHUH MPYKMUHHOTO MAsITHUKA OT MacChl rpysa
1 )KECTKOCTH TIPYKUHEI.

[IpuMeHeHHEe MaTeMaTHYECKOTO U MPYKUHHOTO
MAasITHUKOB B KAUECTBE MOJEIIEH JIJIs1 OIHCAHUs
KOJICOAHUH B OKPYKAIOIIIEM MHUDE.

Pemrenue 3a1a4, CBI3aHHBIX C BRIYUCIIEHUEM WITH
OIIEHKOW 9acTOTHI (TIeproJ1a) KoJIeOaHmid
HUsmepenue yckoperust c60600H020 nadeHus

2.2

MexaHu4eckre BOJIHBI.
3ByK

bu6mmoreka [{OK:
https://m.edsoo.ru/7f41a4a6

OO6HapyKeHHE U aHAITN3 BOJIHOBBIX SIBJICHUH B
OKpY>KaroIIieM MHpeE.

HabmroneHue pacipocTpaHeHHS MPOIOIBHBIX U
TOTIEPEYHBIX BOJH (HA MOJIENH) U OOHApYKEHHE
AHAJIOTUYHBIX BHJIOB BOJIH B MPHUPOJIE (3BYK, BOJTHEI
Ha BOJIE).

Brruncnenue JIMHBI BOJIHBI H CKOPOCTH
pacrpoCcTpaHEeHHUs 3BYKOBBIX BOJTH.
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OKCHEepUMEHTAIBFHOE ONPENECICHNE TPAaHNL] YaCTOTHI
CJIBIIINMBIX 3BYKOBBIX KOJICOaHHI.

KosaunyecTBO 4acoB

Ne HaunmenoBanue pa3iejioB U TeM

/i IporpaMMbI Bcero Konrtpoabnbie | IIpakTtuyeckue

pa6oTsI pa6oTsI

DJIeKTPOHHbIE (undpossbie)
o0pa3oBaTesbHbIE pecypchl

OcHoOBHBbIE BUABI 1eATEIbHOCTH 00yYaIOIMXCS

HabmroeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI (B TOM YHUCIIE, C HCIIOJIb30BAaHHEM
MY3bIKAJIbHBIX HHCTPYMEHTOR).

HaOmronenue n 00bsICHEHNE SIBIIEHUS
AKyCTHYECKOTO PE30HAHCA.

AHaJIi3 OPUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO
HCIIOJIb30BAHHIO 3ByKa (MJIH yIbTPa3ByKa) B
TEXHHKE (IXOJIOKAIHSI, YIFTPa3ByK B MEUIIUHE U
JIp.); BBITIOJIHEHHUE 33JaHHU 110 TEKCTY (CMBICIIOBOE
YTCHHE)

15

Hroro no pazneny

Pazjnen 3. DiieKTpoMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJHBI
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3.1

DNEeKTPOMarHuTHOE IoJjie
u QJICKTPOMArHMTHBIC
BOJIHBI

bu6nmoreka [{OK:
https://m.edsoo.ru/7f41a4a6

[Toctpoenwue paccyxaeHni, 000CHOBBIBAIOIINX
B3aMMOCBSI3b IEKTPUUECKOTO ¥ MATHUTHOTO TIOJICH.
OKCHEepUMEHTAIFHOE N3yUCHNE CBOWCTB
3JIEKTPOMAarHUTHBIX BOJH (B TOM YHCIIE C TOMOIIBIO
MOOWJIBHOTO TeNe(hOHa).

AHanu3 peHTTeHOBCKHX CHUMKOB YEJIOBEUECKOTO
OpraHusma.

Amnanuz TCKCTOB, OIMMUCBIBAIOIINX IIPOABICHUA
SJIEKTPOMArHUTHOTO M3JIyYEHHS B IPUPOJIE:

JKUBBIC OPraHU3Mbl, U3JTYUCHUA He6eCHI)IX TCI
(cMBICTIOBOE UTEHUE).

PacrniozHaBaHue 1 aHAIHM3 PA3IMIHBIX TPUMEHEHUH
9JIEKTPOMAarHUTHBIX BOJH B TEXHHKE.

W3yyeHne BOTHOBBIX CBOICTB CBETA.

Pewienne 3amau ¢ ucrnonb3oBaHHEM (GOPMYI IS
CKOPOCTHU DJICKTPOMArHUTHBIX BOJIH, JJJIMHBI BOJIHBL
1 4acTOTHI CBETA

Hroro no pasneny

Pa3gen 4. CBeToBbIe ABJICHUA

4.1

3aKOHBI PacIpPOCTPAHEHHUS
cBETa

bubmnoreka 1{OK:
https://m.edsoo.ru/7f41a4a6

Ha6nronenune
SIBJIEHUE

OMBITOB,  JAEMOHCTPUPYIOIINX
HNPSMOJIMHEWHOIO  pacIpOCTPAHEHHS
cBeTa (BOSHUKHOBEHHE TEHH U MOJYTECHH), U UX

n/n

HaumeHoBaHHe pa3/ie/ioB M TeM
NpOrpaMMbI

KoamuecTBo yacon

Bcero

KonTpoabubie
paboTsl

IIpaxTHyeckne
paboTsl

DJIeKTPOHHBIE (uudposrie)
o0pa3oBaTeibHbIe pecypchbl

OcHOBHBIE BHABI 1CATCJIBHOCTH oﬁyqaloumxcn
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HHTEpIpEeTanuss C  HCHOJH30BAHHEM  IOHATHA
CBETOBOTO Jyya.

OOBsCHEHNE H MOJICITIPOBAHIE COTHETHOTO H
JIYHHOTO 3aTMEHUI.

HccnenoBanue 3aBUCUMOCTH yTIia OTPaXKEHUS
CBETOBOTO JIy4ya OT yIJia MajieHusl.

W3yueHne cBOMCTB H300paXeHUS B INIOCKOM
3epKare.

Habnronenune u 00bSICHEHIE OTIBITOB T10 ITOTYYCHHIO
N300paKeHUH B BOTHYTOM U BBIITYKJIOM 3€pKajax.
Ha6monenue 1 00bsICHEHHE OIBITOB 1O
MIPEIOMIICHHUIO CBETa Ha TPAHMIIC PA3IUYHBIX Cpel,
B TOM YHCJIC OIIBITOB C ITIOJTHBIM BHyTpeHHI/IM
OTpaXKECHHUEM.

HccnenoBanue 3aBUCUMOCTH yTIIa IPEIOMIICHHUS OT
yTJa MaIcHUs] CBETOBOTO JTyda Ha TPaHUIIES
«BO3JTYX—CTEKJIIO».

PacniozHaBaHue SIBICHUN OTPaXKEHUS U
MIPEIOMIIEHHUS CBETA B TIOBCETHEBHOM KHU3HHU.
Amnanu3 u 00bsICHEHHE SBJIEHUS ONTHYECKOTO
MHpaxa.

Pemrenre 3a7a4 ¢ UCIOIL30BAHKEM 3aKOHOB
OTpaXXeHUsI U MPETIOMIICHUS CBETa

4.2

JIun3bl ¥ onTHuecKue
prOOpbI

bu6nuoreka [{OK:
https://m.edsoo.ru/7f41a4a6

[Torydenne n300pakeHu C MOMOIIBLI0 COOMparoIeit
Y pacCceuBaloLIEeH JIMH3.

Onpenencare GOKYCHOTO PACCTOSIHUS U OTITUYECKOM
CHJTBI COOMPAIOIIEH JIMH3HI.

AHanu3 yCTpOWCTBA M IPUHITUIA IEHCTBUS
HEKOTOPBIX ONTHYECKUX MPUOOPOB: (hoToammapara,
MHKPOCKOTIA, TEJIECKOTIA.

Wzyuenne moeny riaa3a Kak ONTHIECKON CHCTEMBI.
AHanu3 sBJICHUN OJIM30PYKOCTH U JATbHO30PKOCTH,
TIPUHIAIA JEHCTBHUS OYKOB
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4.3 | PaznoxeHnue 0€JIoro ceera 4 1 2 bu6moreka [{OK: HabumoieHne pasioxeHust 6elIoro CBeTa B CIEeKT.
B CIIEKTD https://m.edsoo.ru/7f41a4a6 HaGmonenue u 00bsICHEHNE OTIBITOB MO TOIYYEHUIO
6e70T0 CBETa MPH CIIOKECHUH CBETA Pa3HbBIX IIBETOB.
KosnuecTBo yacos
Ne HaunmeHoBaHue pa3ae/ioB U TeM DJIeKTPOHHbIE (undposbie) OCHOBHBIE BIUILI AeSITeNBHOCTH 05VIaIOMIXCS
n/n NporpaMMmel Beero Kontposbiete | IpakTiieckire 006pazoBaTe/bHbIe pecypehl AL A yHarou
padoTbI padoThbI

[IpoBenenue n 0OBSICHEHHE OTBITOB IO
BOCIIPUATHIO IBETA IIPEAMETOB IIPH UX
HaOJII0JICHUH Yepe3 [[BETOBbIC (DUIIBTPHI (I[BETHBIC
OYKH)

Hroro mo pasaeny 16

Pa3pen 5. KBanToBbIe IBJIeHUSA

5.1 | Ucnyckanue u 4 1 bu6mmotexa [{OK: O6cysxnenune nenn onbitos Pesepdopaa mo

TOrJIOICHUE CBETA
aTOMOM

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

UCCJICIOBAHUIO aTOMOB, BBIJBH)KCHHE THIIOTE3 O
BO3MOXHBIX PE3yJIbTaTax ONBITOB B 3aBUCUMOCTH

OT MPE/II0IAraeMOro CTPOSHHUS ATOMOB,
(hopMyIHpPOBaHUE BHIBOIOB U3 PE3YJIHTATOB
OIIBITOR.

OO6cyxeHre MpOTUBOPEYHA MIaHETAPHOU MOIETH
aToma M OCHOBaHMH Juis TunoTe3bl bopa o
CTallMOHAPHBIX OPOUTAX JICKTPOHOB.

HabnroneHne CIUIONIHBIX W JIMHEHYATBIX CHEKTPOB
W3IYYCHUS Pa3IUYHBIX BEUICCTB.

OOBsiCHCHHE TMHEWYATHIX CIIEKTPOB U3ITYYCHUS
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5.2

CrpoeHune aTOMHOTO sijipa

bu6nmoreka [{OK:
https://m.edsoo.ru/7f41a4a6

OO6cyxneHrne BO3MOXKHBIX THIIOTE3 O MOJEIIX
CTPOEHUS sIpa.

Omnpeenenne cocTapa siiep Mo 3aJaHHBIM
MaCCOBBIM U 3apsIIOBBIM YHCIAM U IO

MOJIOKEHHIO B MIEPUOTUIECKON CHCTEME
3JIEMEHTOR.

AHanu3 N3MEHEHHs COCTABA S/Pa U €ro TOJIOKESHUS
B IIEPUOIMYECKOM CHCTEME TIPH (-
PaTuOaKTUBHOCTH.

HccnenoBaHue TPEKOB 0-4aCTHIL IO TOTOBBIM
¢dororpadusm.

OOHapy)keHUE U U3MEPEHHE PATHAIIMOHHOTO (hOHA
C TIOMOIIBIO TO3UMETPA, OIICHKA ero
HNHTCHCUBHOCTH.

AHanu3 OMOJIOTHYECKUX U3MCHCHHH,
MIPOUCXOIAIIUX TTOJT ICHCTBUEM PAINOAKTHBHBIX
nznyuenuil. Micrnonb3oBaHue paJiMOaKTHBHBIX
PI3J'Iy‘-IeHPII>i B MCOIUIINHC

n/n

HaumeHoBaHHe pa3/ie/ioB U TeM
MPOrpaMMbl

KonnvecTBo yacoB

Bcero

KourpossHhbie
paboTel

IIpakTuyeckue
paboTel

DJIeKTPOHHbBIE (undposbie)
00pa3oBaTeIbHbIE PECypPChI

OcHOBHbIE BU/IBI IeSITEIbHOCTH 06y'—l2|0111MXCﬂ

5.3

S nepHbie peakunun

1

bubmnoreka 1{OK:
https://m.edsoo.ru/7f41a4a6

Pemenue 3a1a4 ¢ MCIIOIB30BaHHEM 3aKOHOB
COXpaHEHHs] MACCOBBIX U 3apsIIOBBIX YHCEN Ha
OIIpe/ieIeHHEe Pe3yIbTAaTOB SIEPHBIX PeaKinii;
aHaJIM3 BO3MOKHOCTH MJIM HEBO3MOXKHOCTH
sinepHoit peakiy. OLeHKa SHEPTHUH CBA3H sJIEp C
HCTOJIBb30BaHNeM (hopMyITBl DHHIITEHHA.
OO6cyxaeHne MepCIeKTUB UCTI0Ib30BaAHAS
YIPaBISIEMOTO TEPMOSIEPHOTO CHHTE3A.
OOcyxIeHne NperMYIIECTB M JKOJOTHYECKUX
1po0IeM, CBSI3aHHBIX C SJCPHOM IHEPIeTUKON

Uroro no pazneny

17
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Pa3nea 6. IloBTopuTe1bHO-0000 1IaI0IM I MOYJIb

6.1 | ITloBTOpeHue u 6 2 bubauoreka 1{OK: BrInonHeHne yueOHbIX 3aaHuil, TPeOyIomX
00001IIeHUE COACPIKAHKS https://m.edsoo.ru/7f41a4a6 | AeMOHCTpaIMK KOMIIETEHTHOCTEHH,
Kypca ¢usuku 3a 7-9 XapakTEePU3YIOIIUX eCTECTBEHHOHAYIHYIO
IPaMOTHOCTb!

KJace .
— MNPUMCHCHUS MOJTYUCHHBIX 3HAHUUW JJISL

Hay4YHOT0 00BbsICHEHNUS (PU3NUECKUX SIBJICHUIT B
OKpY’KaloIlel Mprupoie, B TOBCEHEBHOM XU3HU H
BBISIBJICHHS (PU3MUYECKUX OCHOB PsiZIa COBPEMEHHBIX
TEXHOJIOTUH;

- NPUMEHEHUS] OCBOCHHBIX
9KCIIEPUMEHTAIBHBIX YMEHUI JUIsl HCCIIeIOBAHUS
(bU3MYECKUX SBICHUH, B TOM YHCIIE U IPOBEPKU
THIIOTE3 W BBISBICHHUS 3aKOHOMEPHOCTEH.
Pemenne pacyéTHbIX 3a/1a4, B TOM YHCIe
TIPEATIONarafoIIuX UCTIOJIL30BaHNE (PH3HIECKUX
MoJIeield 1 OCHOBAHHBIX Ha COJICP)KaHUN
Pa3IMuHbBIX pa3zeroB Kypca QU3UKH.
BelnosiHeHUE U 3alKTa IPYIIIOBBIX W
WHJIMBHUYaJIbHBIX IPOEKTOB, CBSI3aHHBIX C
coZiep’KaHneM Kypca (QU3HKH

Hroro no pazneny

OBIHIEE KOJIMYECTBO 102 6 15
YACOB 11O TPOTPAMME

YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA
YMK «®n3uka. 7 knacey
®dwusnka. 7 kinacc. Yueonuk (aBtopsl . M. [lepoimikun, A. 1. IBaHoB).
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®dusmka. 7 kiace. COopHHK BorpocoB u 3a1a4 (aBTopbl A. E. Mapon, E. A. Mapon, C. B. [1o3otickwuii).
OnektpoHHas Gopma yueOHUKA.
YMK «®Pu3uka. 8 knace»
®dwusuka. 8 knacc. Yuebnuk (aBropsl U. M. Ilepoimkun, A. 1. BaHoB).
®dwusuka. 8 kinacc. CoopHHK BompocoB U 3a1a4 (aBTopsl A. E. Mapon, E. A. Mapos, C. B. Ilo3oiickuii). Dnekrpornas popma yueOHUKA.
YMK «®u3uka. 9 knacey
Ousuka. 9 knacc. Yuebnuk (aBropsl U. M. Ilepoiuikun, E. M. I'ytauk, A. U. MBanos, M. A.
[TerpoBa).
®dwuzuka. 9 knacc. CoopHHK BorpocoB u 3a1a4 (aBTopsl A. E. Mapon, E. A. Mapow, C. B. Ilo3oiickuii).
DnekTpoHHas popMa yuyeOHHKA.
METOANUYECKHUE MATEPHAJIbI U1 YUUTEJIA
®usnka. 7-9 kmaccel. ba3oBbliii ypoBeHb. Mertoanueckoe mocobue xk ydeOHuKam Kk yueOHuky M. M. Ilepsimkuna, A. . VBanoBa - 3-¢ u3nganwue,
nepepaboranHoe. Mockaa. «IIpocBerieHue».
2023
dusuka. 7 knacc. Meronndeckoe nocobue (aBropsl O. A. Uepnukosa, C. H. ['magenkosa, B. B.
KynapsBues).
®dusuka. 7 kinacc. Junaktudeckue Marepuainsl (aBTopel A. E. Mapon, E. A. Mapon)
®dwusuka. 8 knacc. Meronuueckoe nmocodbue (aBropsl O. A. Uepnukosa, C. H. I'manenkosa, B. B.
KynapsBues).
®dwusuka. 8 knacc. JJunaktudeckue Mmatepuansl (aBTopsl A. E. Mapown, E. A. Mapon).
dwusuka. 9 knacc. Meronuueckoe nmocodue (aBropst O. A. Uepnukosa, C. H. 'manenkosa, B. B.
KynpsBues).
®dwusuka. 9 knacc. JJunaktudeckue Mmatepuansl (aBTopsl A. E. Mapown, E. A. Mapon).
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubnuoreka nuppoBoro oopa3oBaTeaIbHOTO KOHTEHTA.
7 xnacc. https://lesson.edu.ru/03/07
8 xmacc. https://lesson.edu.ru/03/08
9 kmacc. https://lesson.edu.ru/03/09
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/28/
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