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25. Pabouast mporpamMma 1o yueOHOMY npeameTy «Pusnkay (0a30BbIii YPOBEHbD).

25.1. Pabouas mporpamma 1o ydeoHomy npenmery «DPusuka» (6a30Bbli YpOBEHB) (MIpeaMeTHas
o0nacte «EcTecTBeHHO-HAy4yHBIE MPEAMETHI») (llajiee COOTBETCTBEHHO — Mporpamma mo ¢usuke,
¢bu3nKa) BKIIOYAET MOSCHUTENIBHYIO 3alKCKy, COAEpKaHHE OOYy4YeHHs, IUIaHHPYEMBbIE pPe3yibTaThbl
OCBOEHUS IPOTPaMMBI 110 (PU3UKE.

25.2. IlosicHuTenbHas 3anucka.

25.2.1. [Iporpamma 10 (¢U3MKE HA YpPOBHE OCHOBHOI'O OOIIEro oOpa30BaHMs COCTaBlICHA Ha
OCHOBE TOJIOKEHUNW U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON mporpamMmbl, mnpeactaBieHHBIX B ®I'OC OO0, a Takke ¢ ydéroM pabodei
MIPOrpaMMbl BOCIIUTAHUS M KOHLIETILUY MperoiaBanus yueoHoro npeamera «Duznkay.

25.2.2. Conmepxanue  mporpaMMbl 1o (HU3MKEe  HampaBleHO Ha  (OpMHUpPOBaHHE
€CTeCTBEHHO-HAyYHOW TPAMOTHOCTH OOYYAIOUIMXCS M OpPraHW3alUi0 M3y4eHUs (U3MKA Ha
NesITeTbHOCTHOIN OCHOBE. B mporpamme 1o (hu3uke yduTHIBAIOTCS BO3MOKHOCTH y4eOHOTO IpeMeTa B
peannzauuu TpedoBanuiit ®PI'OC OOO k mi1aHUPYEMbIM JTUYHOCTHBIM U METANIPEAMETHBIM PE3yJbTaTaM
00y4eHHs, a TaKKe MEKIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUs.

25.2.3. Tlporpamma 1o (pu3uKe ycTaHABIUBACT paclpeielicHue y4eOHOro MaTepuasia 1o rojam
o0y4eHus (1o KjraccaM), IpeuiaraeT MpUMEpHYIO IOCIIeA0BATEIbHOCTh N3YUYEHUS TEM, OCHOBAHHYIO Ha
JIOTHKE Pa3BUTHSI IPEIMETHOTO COICPKAHMS U yIETE BO3PACTHBIX OCOOCHHOCTEH 00ydaronIuxcsl.

25.2.4. IlporpammMa 1o ¢pu3nke pazpadoTaHa ¢ HEeNbI0 OKa3aHUs METOIUIECKON TTIOMOIIY YIUTEITIO
B CO3/IaHMH paboueil MporpamMMbl M0 Y4eOHOMY MTPEIMETY.

25.2.5. ®usuka ABISETCS CUCTEMOOOPa3yIOIINUM JIJIsl €CTECTBEHHO-HAYYHBIX YU4EOHBIX IPEMETOB,
MOCKONIbKY (DM3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U SBICHUM, H3y4aeMbIX XHUMHEH,
Ouosoruei, actpoHoMuelt u puznyecKoi reorpadueii, BHOCUT BKJIa/l B €CTECTBEHHO-HAYYHYIO KAPTUHY
MHUpa, IpeJocTaBiIsgeT Haubosee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METOJla MO3HAaHUs, TO €CTh
crioco0a MoJy4yeHHs TOCTOBEPHBIX 3HAHUH O MHpE.

25.2.6. OnHa U3 TIaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHMs B CTPYKTYpe 0OILIero oopazoBaHMs
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroLuxcs.

W3yuenne ¢u3ukn Ha yriyOJ€HHOM YpPOBHE IMpeNIojaraeT OBJaJeHUe CIeAyIIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIIMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

HAy4YHO OOBSCHATD SIBIICHUS,

OLIEHHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O MCCIIEOBAHNUS;

MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAyUHbIE 10Ka3aTeIbCTBA AJIs TIOTYYEHUS BBIBOJOBY.

25.2.7. llenu wu3ydenus PU3MKKM HA ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUs OIpPECICHBI B
KOHUENIMK NpernojaBaHus ydeOHoro mnpeamera «@Pusuka» B 00pa3oBaTeNbHBIX OpraHU3AIMIX
Poccuiickoit @enepanuu, pean3yonx OCHOBHbBIE 00111€00pa30BaTEIbHbBIE TPOTPaAMMBI.

25.2.8. llenu uzyuenust GU3NKU:

npuoOpeTeHne MHTepeca M CTpEeMJIEHHMs] OOyJarouuxcs K HaydYHOMY H3YYEHHUIO MPHUPOJbI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJI€ MMO3HaHUs U (pOpMHUpOBaHUE HCCIIEI0BATENHCKOTO
OTHOIIECHHS K OKPYKAIOIINM SIBIICHHSIM;

(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHHUA KaK pe3yJibTaTa U3yuyeHHUs] OCHOB CTPOEHHUS MaTepuu U
(GyHIaMEHTAIbHBIX 3aKOHOB (DM3HKHU;

(dbopMUpOBaHHE TPEACTABICHUN O PONHM (DU3UKHU ISl Pa3BUTHsSL JAPYTUX E€CTECTBEHHBIX HAayK,
TEXHHUKHU ¥ TEXHOJIOTHU;



pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymymiel nmpodeccnoHaIbHON AesATEeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOJTOTOBKA K JalbHEHIIEeMy 00y4eHHIO B ’TOM HalpaBJICHUH.

JIOCTIKEHHE TUX LeJed mporpaMMbl 1Mo (U3MKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus
o0ecreYnBaeTCs pelIeHUuEeM CIeTYIONUX 3a/1au:

npuoOpeTeHrue 3HAHUM O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpEeTeHNEe YMEHUH OIMUCHIBATh U OOBICHITH (PU3MYECKHE SIBICHUS C HCIOJB30BaHUEM
MOJyYECHHBIX 3HAHH;

OCBOCHHE METOJOB PELICHUs MPOCTEHIIMX PACUETHBIX 3a]ad C HMCIIOJb30BAaHHEM (U3NYECKHX
MO/IeJIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOIIOAATh IPUPOIHBIC SIBIICHUS M BBITIOIHSTH OIBITHI, Ta00paTOpHbIE PabOTHI
U DKCIIEPUMEHTaIbHbIE UCCIEA0BAHUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX IPHOOPOB;

ocBoeHHue MpUEMOB paboThl ¢ nH(popManuel GpU3nUeckoro coaep kanus, BKIO4as HHPOpMAIIHIO
O COBPEMEHHBIX JOCTHKEHUX (DPU3UKH, aHATIU3 U KPUTUYECKOE OLICHMBaHUE UH(DOpMAIINH;

3HAKOMCTBO CO cdepamu MpodecCHOHANbHON JesATeNbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (DPU3MUECKOI HAYKH.

25.2.9. O0miee unciao yacoB A u3ydeHus Gu3uku Ha 6a30BoM ypoBHE — 238 vacoB: B 7 Kiacce
— 68 yacoB (2 yaca B Hefien0), B 8 kimacce — 68 yacos (2 yaca B Hezento), B 9 kinacce — 102 vaca (3 gaca
B HEJIETIIO).

Yuutens naenaer BHIOOP MPH MPOBEACHUU JIAOOPATOPHBIX pabOT M ONBITOB C Y4ETOM
WHIUBUAYAIBHBIX ~ OCOOCHHOCTEH  OOyYaromMXcs, CIHCKAa  OKCIEPUMEHTAIBHBIX  3aJaHHil,
mpearaéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa Mo (hU3HKeE.

25.3. Conepxanue o0ydeHust B 7 Kiacce.

25.3.1. ®usuka u e€ poib B MO3HAHUU OKPYKAIOIIETO MUPA.

®usznka — Hayka o mnpupoze. fBneHus npuponbl. DHU3HMYECKHE SBICHUSA: MEXaHHYECKHE,
TEIUIOBbIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnueckue BenWuyuHBL. M3Mmepenue ¢usndyeckux BenwuuH. Pu3MUecKHe TPUOOPHI.
[TorpemnocTs n3MepeHnii MexayHapoaHasi CUCTEMA €IMHULL.

Kak ¢u3uka um npyrue ecrecTBEHHbIE HayKU HM3y4aroT NMpHpoay. EcTecTBEeHHO-HAy4YHBIH METOJ
MO3HaHUs: HaOJIOZEHHE, MOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIJIBUKEHHE THIOTE3, IKCHEPUMEHT IO
MIPOBEPKE TUIIOTE3, 00BsICHEHNE Habt01aeMoro siBiieHus. Onucanre GU3NUecKuX SIBICHUN C TTOMOIIBIO
MOJIEIIEH.

25.3.1.1. lemoHcTpanuu.

Mexanuyeckue, TEIIoBbIe, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.

duznyeckue mpudOPHI U MPOIleypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM PUOOPOM.

25.3.1.2. JTabopaTopHble pabOThI U OIBITHI.

Omnpenenenue 1eHBI JeNEHUs MIKAIbI H3MEPUTEIHHOTO MPHOopa.

N3mepenune paccTossHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpeznenenue pa3MepoB MajbIX TeJ.

N3mepenne temneparypsl py MOMOIIU KUIKOCTHOTO TEPMOMETPA U IATUMKA TEMIIEPATYPHI.

[IpoBenenue ucciaeaoBaHUsl MO MPOBEPKE T'MIOTE3bI: JANBHOCTH MOJETA IIApUKA, MYIIEHHOIO
TOPU30HTANILHO, TEM OO0JIbIIIEe, YeM OOJIbIlIe BHICOTA ITYCKa.

25.3.2. IlepBoHauanbHbIE CBEAEHHUS O CTPOCHUH BELIECTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, JOKA3bIBAIOLINE JUCKPETHOE
CTpOEHHE BEIECTBA.

JIBmxenue yacTuil BemecTBa. CBsA3b CKOPOCTHU ABMKEHHUS YACTHI] C TeMIlepaTypoil. bpoyHoBckoe
nBuxkenue, 1uddys3us. BzaumonelicTBrue 4acTull BelecTBa: NPUTSHKEHNE U OTTAJIKUBaHUE.



ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra3oB, KUAKOCTEH U TBEPHABIX (KPUCTATUINYECKUX )
Ten. B3auMOCBs3b MeEXIy CBOHCTBAMH BEIIECTB B PAa3HBIX arperatHbIX COCTOSIHHSIX M UX
ATOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

25.3.2.1. leMoHCTpanuu.

Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

HaGmonenue sBiaeHmid, 00BACHIIONUXCS IPUTSDKEHUEM WIIA OTTATKUBAHUEM YaCTHUI] BEIIECTBA.

25.3.2.2. JJabopaTopHbIe pabOTHI U OIBITHI.

OrneHka AuaMerpa aroMa METOI0M PSIJIOB (C UCTONIb30BaHUEeM (oTorpaduii).

OnbITHI 1O HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHMSL.

25.3.3. JIBmkeHre B B3aUMOACHCTBHE TEI.

Mexanuueckoe nBuxkeHHe. PaBHOMepHOe M HepaBHOMepHoe aBikeHue. Ckopocts. CpemHss
CKOPOCTbH IPU HEPABHOMEPHOM JIBHKEHUU. PacuéT myTH v BpeMeHU JBHKEHUSI.

SIBnenue uHepuUU. 3aKOH MHEpIMH. B3auMopelicTBUe Tea Kak MPUYMHA U3MEHEHUs CKOPOCTU
IBUKEHMsI Tel. Macca kak Mepa uHepTHocTd Tena. [lnoTtHocTh BemiecTBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00bEMA BEIIeCTBa.

Cuna kak xapakTepucTHKa B3aumojeicTBus ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBI C TOMOIIBI0 JTUHAMOMETpa. SIBleHUEe TATOTEHUsS M cuia TspkecTu. Cuia TSKeCTH Ha JPYTHX
wianerax. Bec Tema. HeBecomocTs. CroxeHHe CHJI, HaMpaBICHHBIX IO OJHOM MPSAMOIA.
PaBnogeiictByromas cun. Cuna tpenus. TpeHue CKOJIbKEHUS U TPeHUE MOKos. TpeHue B MPUPOAE U
TEXHHKE.

25.3.3.1. lemoHCcTpanuu.

HaGuroieHne MeXaHW4ecKoro JIBHKEHUS Tea.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBHXKCHHUSL.

Habnronenue siBieHUs] HHEPLIWH.

HaGroienre n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUH TElL.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEl.

CrnoxeHue Cuil, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

25.3.3.2. JIaGopatopHbie pabOTHI U OTIBITHI.

OmpeneneHne CKOPOCTH PAaBHOMEPHOTO  JBWXKEHUs (IIapuka B JKUJIKOCTH, MOJEIH
AIEKTPUIECKOTO aBTOMOOMIIS U TaK JIajiee).

Omnpenenenue cpeqHell CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa M0 HAKIIOHHOW TIOCKOCTH.

Ornpezenenue MIOTHOCTU TBEPAOTO TeNa.

OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH pacTshkeHHs (nedopmanuu) MPYKUHBI OT
MIPUIIOKEHHOM CHITBI.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTh CUJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja U XapakTepa
COMPHUKACAIOLIUXCS TOBEPXHOCTEH.

25.3.4. JlaBnenue TBEPABIX TN, KUAKOCTEN U Ta30B.

HaBnenue. CriocoObl yMEHBIIIEHUS W YBeNHuYeHHUs NaBieHus. J[aBneHue raza. 3aBUCUMOCTH
JaBJIeHUs raza oT o0bEMma, Temreparypsl. [lepenada naBneHus: TBEPABIMH TellaMH, KHIKOCTIMHU U
razamu. 3akoH [lackans. [TaeBMaTH4eckre MalIMHBL. 3aBUCUMOCTD JIaBIECHUS KUIKOCTU OT TITyOWHBI.
IMunpocratuueckuii mapanokce. Coobmaromuecs: cocynsl. ['uapaBinueckue MeXxaHU3MBbI.

Atmocdepa 3emn u atMmochepHoe naBieHue. [[puunHbI CylecTBOBaHUS BO3AYIITHOW 000JIOYKH
3emimn. Ombit Toppuyennu. M3mepeHue arMochepHOTO aBleHHS. 3aBUCUMOCTh aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 115 m3mMepenust aTMoc(hepHOTO JaBICHUSI.

JleiicTBrE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO0. BriTamkuBaromas (apXxumMenoBa) cuia.
3akon Apxumena. [1naBanue ten. Bo3ayxoruiaBanue.



25.3.4.1. leMmoHCTpanuu.

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coo0marommuecst CoCcyabl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBUs aTMOC(HEPHOTO TaBICHHUS.

3aBUCHUMOCTh BBITAIKMBAIOMICH CHUJIBI OT O0BEMA MOTPYKEHHOW YaCTH Tella W IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeJ: IUIABaHUE WM TOTPYKEHHUE TeNl B 3aBUCHUMOCTU OT COOTHOILIEHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

25.3.4.2. JJabopatopHbie paOOTHI U OIIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOTrpyKEHHOM B KUAKOCTh YaCTH TeJa.

OrnpenenieHne BHITAIKUBAKOUIEH CUIIBL, ICHCTBYIOIIEH HA TEJIO, HOTPYKEHHOE B KUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIB, IEHCTBYIOILIEH HA TEJIO B )KUJKOCTH, OT MACChl
Tena.

OnbIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIbI, JCHCTBYIOUIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTU TENA U OT IJIOTHOCTH KUIKOCTH.

KonctpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHME JIOAKM M OmpelereHue  eé
Ipy30I0AbEMHOCTH.

25.3.5. PaboTa ¥ MOIITHOCTh. DHEPTHUS.

Mexanunyeckas padora. MOIIHOCTb.

[IpocThle MexaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpuMmeHeHHE MpaBuiIa paBHOBECHUS phlyara K OJIOKY. «30J710Toe mpaBmwio» mMexaHuku. Koaddumment
nosie3Horo aeiictus (ganee — KIIJ[) nmpoctbix Mexanu3mMoB. [IpocTbie MeXaHU3MBbI B ObITY U TEXHHUKE.

Mexanunueckas sHeprusi. Kunetnueckast v noteHuua€bHas sueprus. [IpeBpaiienue oqHoro Buaa
MEXaHWYECKON PHEPTUHU B IPYroi. 3aKOH COXpPAHEHUS SHEPTHH B MEXAHHKE.

25.3.5.1. leMmoHCcTpanuu.

[TpuMepsl POCTHIX MEXAaHU3MOB.

25.3.5.2. JJabopatopHbie pabOTHI U OIBITHI.

Ompenenenue pabOThl CUIIBI TPEHUS] TIPU PABHOMEPHOM JBIKEHUM TeJla MO TOPU3OHTAIBHOMN
MMOBEPXHOCTH.

UccnenoBanue ycnoBuil paBHOBECHUS pbluara.

N3mepenue KII/I HakJIIOHHOMN TUIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUSI MEXaHUYECKON SHEPTUH.

25.4. Conepxanue o0y4deHus B 8 Kiacce.

25.4.1. TennoBsbl€ ABICHHUS.

OCHOBHBIE TOJOKEHUS MOJIEKYJIPHO-KMHETUYECKOW TEOpUU CTpOEHUs BenlecTBa. Macca u
pa3Mepbl  aroMOB M MoOJieKyJl.  OmbITBI,  MOATBEPXKIAIOIIME  OCHOBHBIE  TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPAOTrO, XHIKOTO U Ta3000pa3HOTO COCTOSHMI BemlecTBa. Kpucrammudeckue u
amop¢ubie Tena. OObSICHEHHE CBOWCTB Ta3oB, JKUAKOCTEW M TBEPIBIX TEN HAa OCHOBE MOJOKEHUUN
MOJIEKYJIIPHO-KHUHETUYECKOU Teopruu. CMauynBaHue W KallWJUISIpHbIE sIBJIEHUs. TemioBoe pacuimpeHne
U CXKaTHe.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBMIKEHHUS YacTUIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUsI BHYTPEHHEH SYHEPTUM: TEIulonepeaada u coBepiieHue padboTel. Bubt
TEIUTOTIEPEIavu: TEIMJIOMPOBOHOCTD, KOHBEKIIUS, U3JTyICHHE.



KonnuecTBo TemnoTsl. Y nenbHas TEIIOEMKOCTD BellecTBa. Termnoo0MeH U TEMI0BOe paBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. [lnaBneHune u oTBepaeBaHNE KPUCTAJUIMYECKUX BEIIECTB. Y IENIbHAS
Teruiota TuiaBieHus. [lapooOpa3oBanne u koHneHcanws. Mcmnapenue. Kumenue. YaenpHas TEruioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KHIICHUS OT aTMOC(HEPHOTO JaBICHHS.

Brnaxnocts Bo3ayXa.

OHeprus TomMBa. Y iejbHasi TEMJI0Ta CTOPAHHUSL.

[Mpununst padotsl TemoBbix asurareneil KI1/] teroBoro neurarens. TemmoBsle ABUraTend U
3alUTa OKPYKaIOLEH CPebl.

3aKOH COXpaHEHMsI U IIPEBPALLEHHS SHEPTUU B TEIUIOBBIX IIpOLECCaX.

25.4.1.1. lemoHncTpamumu.

Habmoienne 6poyHOBCKOTO JIBHYKEHHUSI.

Ha6monenue quddysun.

Habmtoienue siBiaeHuit cMauMBaHUsI U KaWJUISIPHBIX SIBJICHHM.

Haburoienue TemnoBoro paciupeHus Ted.

W3menenue gaBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpEeBaHUU WM OXJIQKICHUH.

[IpaBuna u3amepeHus TeMIepaTypsl.

Buasl Terionepenauu.

OxnaxaeHue Ipy COBepIICHUH PabOThI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHEHME TEIOEMKOCTEN Pa3IUYHbIX BELIECTB.

Habmronenue kumneHusl.

Habntoienne noctostHCTBa TeMITepaTyphbl IpHU TMJIaBJICHUU.

Mopenu TenIoBbIX JBUTATEIICH.

25.4.1.2. JJabopaTopHbIe pabOTHI U OIBITHI.

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKECHUSI.

OnbIThI 110 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIMPEHHSI Ta30B, KHUIKOCTEH U TBEPIBIX TEII.

OrmpeseneHue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro 00bEMa 1 HarpeBaHUs UIU
OXJIaKICHUSI.

[IpoBepka runoressl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH B TEPMOMETPUUECKOI
TpyOKe OT TeMIepaTyphl.

HaGmroneHue u3MeHeHUs BHYTPEHHEH SHEpruM Teila B pe3ysibTaTe Teruionepenadyd U paboThl
BHEIIHUX CHUII.

HccnenoBanue siBIeHUS TEIJIOOOMEHA MPU CMEIINBAHUU XOJIOJHON U ropsiueil BOAbI.

OmnpeneneHne KOJIMYECTBAa TEIUIOTHI, MOJIYYEHHOTO BOJOM MpH TEIUIOOOMEHE C HarpeTbiM
METAININYECKUM LIUJIUHAPOM.

Omnpenenenne ynenbHON TEINIOEMKOCTH BELECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXXHOCTH BO3AYyXa.

Onpenenenne yaenbHON TEMIOTHI IUIABJICHUS JIbJIA.

25.4.2. DNeKTpUUECKUE U MATHUTHBIE SIBJICHUS.

OnexTpuszanus Tei. [[Ba pona anekTpuuecKux 3apsaaoB. BzaumonelcTue 3apsyKEHHBIX TEN. 3aKOH
Kynona (3aBUCMMOCTB CHIIBI B3aUMOJIEUCTBUS 3apsHKEHHBIX TEJ OT BEJTUYMHBI 3aps/IOB U PacCCTOSHUS
MEX1y TeJIaMu).

Onexktpuueckoe mnojne. Hanpsx€éHHocTh snexTpuueckoro mods. [IpuHnun cymnepno3unuun
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snexrpuueckux 3apsaoB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apan. CTpoeHue atoma.
[IpoBOIHMKY U AUDIEKTPUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO 3apsiia.

DNEeKTPUUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. ICTOUYHMKU MOCTOSTHHOTO
ToKa. JIeMCTBUS 3JIEKTPUUECKOrO0 TOKAa (TEIUIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B
KUJKOCTSAX U razax.

Onexrpuueckas uenb. Cuna Toka. DieKTpuueckoe HanpspkeHue. COnpoTUBIEHHE NTPOBOJIHUKA.
VYaenpHOE compoTHBIEHHE BemecTBa. 3akoH Owma st ywactka uenu. llocnenoBarenbHoe u
[1apajuIeIbHOE COEIMHEHNE IIPOBOIHUKOB.

Pabota m MOUIHOCTH 3JEKTpUYecKoro Toka. 3akoH Jlxoyms—JleHna. DieKTpuuecKue Ienu H
MOTPEOUTENH IEKTPUICCKON dHEprun B ObITY. KOpoTKOe 3aMbIKaHue.

[TocrossHHBIE MarHUTHI. B3anMo1eiCTBHE MOCTOSIHHBIX MarHUTOB. MaruuTHoe noJie. MarHuTHoe
noJie 3eMJIM U ero 3Ha4eHue AJs KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1MoJje 3JIeKTPUIECKOro
ToKa. [IpuMeHeHune 31eKTpOMarHuTOB B TEXHUKE. J[eficTBHE MAarHUTHOTO MOJIsI HA TPOBOJHHUK C TOKOM.
DNeKTpOoABUTaTEIb IOCTOSHHOTO TOKa. lcronp30BaHME JIIEKTPOJBUTATENEl B TEXHUYECKHX
YCTpPOMCTBAaX U Ha TPAHCIOPTE.

Omnbitel @apanes. SBiaeHue 35eKkTpoMarauTHON nHaykuuu. [IpaBuno Jlenua. Dnexkrporeneparop.
CrocoObl MOMY4eHUS DJIEKTPUUECKON IHEPruu. DIIEKTPOCTAHIMK HA BO30OHOBISIEMBIX HCTOYHHMKAX
SHEPTHUH.

25.4.2.1. JleMoHCTpaIuu.

DnekTpu3anus Tel.

JIBa pojia »JIeKTPUYECKUX 3apsI0B U B3aUMO/JICHCTBHIE 3apsyKEHHBIX TEll.

Y CTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.

DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUs ICKTPUUCCKUX 3aPsI0B.

[IpoBOAHMKY U AUDIICKTPUKH.

MopenupoBaHre CUIOBBIX JTMHHUM 3JIEKTPUYECKOTO MO,

HcTOoYHMKH MOCTOSHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

DNEeKTPUUECKHUI TOK B JKUJIKOCTH.

I"a30BbIit pazps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpuuecKoro HanpsHKEHUS BOTBTMETPOM.

Peocrat u Mara3uH conpoTHUBIIEHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3EICHHS MOJOCOB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmneIT Opcrena.

MarsuTHo€e noje Toka. DJIeKTPOMarHmr.

JleficTBE MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

DNEeKTpOABUTATEIb TIOCTOSIHHOTO TOKA.

UccnenoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTD HaIlpaBJIEHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3SHUKHOBEHHS.

DneKTporeHepaTop MOCTOSIHHOTO TOKa.

25.4.2.2. JJabopaTtopHbie paOOTHI U OTBITHI.

OMBITHI 110 HAOJIIOACHHUIO JICKTPHU3AIMN TET HHAYKIINEH U MPU COMPUKOCHOBEHHH.

UccnenoBanue AEMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOIHUKH U TUDJIEKTPUKH.

COopka u mpoBepKa pabOThI AIEKTPHUIECKOM IETH MOCTOSTHHOTO TOKA.



W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS PE3UCTOPA
U HaIIpSDKEHUS Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh AIEKTPUUECKOTO CONPOTHUBIICHUS IIPOBOJHUKA OT €r0
JUIVHBI, IUIOLIAIHU IIOIIEPEYHOr0 CEYEHMS U MaTepHaIa.

IIpoBepka mpaBuWila CIIOXKCHUS HANPSIKEHUW IPU IOCIEHOBATEIIBHOM COCIUHEHHUH JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia 1is CUIIbI TOKA IIPU NAPAIIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

Onpenenenrne MOIHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO YEpe3 JaMIIOUKy, OT HAIPSDKEHUS Ha HEll.

Onpenenenue KIIJ[ narpesarens.

HccnegoBanue MarHUTHOTO B3aMMOJIEHCTBHS IOCTOSIHHBIX MArHUTOB.

N3ydyeHne MarHUTHOTO TOJISl HOCTOSIHHBIX MArHUTOB MPHU UX O0BbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue necTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS KAaTYIIKA C TOKOM M MarHuTa
OT CUJIbI TOKA U HANPABJICHUS TOKA B KaTYIILKE.

N3yuenune neicTBUS MATHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

KonctpynpoBanue u usyueHue padoThl SIEKTPOABUTATENSL.

N3mepenne KI1/] anekTpoaBurareabHOi yCTaHOBKH.

OnbIThl MO UCCIIEIOBAHUIO SIBJIICHUS AJIEKTPOMATHUTHOM MHIYKLHU: UCCIEIOBAHUE U3MEHEHUI
3HAYEHMs U HANPABIICHUs HHIYKIIMOHHOI'O TOKA.

25.5. Conepxanue o0ydeHus B 9 Kiacce.

25.5.1. MexaHnu4eckue sBJICHHUS.

Mexanuueckoe nBuxkeHue. MatepuanbHast Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOro  JBWXKEHMA. PaBHOMepHOe  npsMonuHenHoe  ABumkeHue.  HepaBHOMepHoe
npsiMoJuHEHOe ABMkeHne. CpellHsAs 1 MTHOBEHHAsi CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEWHOe BWkeHHe. CBoOomHoe maneHue. OTMbBITHI
lanunes.

PaBHOMepHOE nBIKEHHE TI0 OKpYKHOCTH. [lepuoa u wactora oOpanienus. Jluneiinas u yriosas
ckopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

IlepBbit 3akoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiun
CYIIEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHus: cuila TPEHHUS CKOJIbKECHMsI, CHJIa TPEHUS I0KOS,
JIpYyTUe BBl TPEHHUS.

Cuna TsKecTH M 3aKOH BCEMHUPHOTO TATOTEHHUsS. YCKOpeHHE CBOOOJHOro majeHus. J[BuxeHue
ma”eT Bokpyr Coinnua. [lepBas kocmuueckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHOBecue MartepuanbHOU TOUKH. AOconroTHO TBEpAOoe Teno. PaBHOBecue TBEPAOTrO Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Tena. M3menenne wummynbca. Mmmynsc cuiibl. 3aKOH COXpaHEHMS MMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexanunueckast paboTa 1 MOIUTHOCTb. PaboTa cuit TSHKeCTH, yIIpyrocTH, TpeHusi. CBs3b SJHEPTUH U
pabotel. IloTeHuunanbHas sHeprus Tena, MOJAHATOrO HaJ IMOBEPXHOCThIO 3emud. lloTeHiumanbHas
SHEprusl CxKaToul mnpyxuHbl. KuHermueckas sHeprus. TeopemMa O KMHETHMYECKOW SHEPIHH. 3aKOH
COXpaHEHNsI MEXaHNYECKOW YHEPTHH.

25.5.1.1. lemoHCcTpanuu.

Habintoienne MexaHn4eckoro IBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.



CpaBHeHME ITyTEH M TPAEKTOPUM JBUXKEHHUSI OJHOTO M TOTO K€ TeJa OTHOCUTEIBHO Pa3HBIX TEl
oTcuéra.

N3mepenune ckopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHMUSL.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOT'O JIBUYKEHUSI.

Habnronenue nBuKeHUs Tela 10 OKPYKHOCTH.

HaGmoieHne MeXaHWMYeCKHUX SIBIICHUH, MPOUCXOAAIINX B cucTtemMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTENILHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJla U IEUCTBYIOLIEH Ha HETO CHUJIBI.

Habnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

N3meHneHune Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

Ilepenava nmmymnbca Ipu B3aMMOJIEHCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUU TEJI.

CoxpaHeHne UMIyJibca IIPU HEYTIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.

Habuntoienue peakTMBHOTO ABU)KCHHUS.

CoxpaHeHne MEXaHU4YeCKON YHEPTHH MPU CBOOOIHOM IMaICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPIUH MPU JBUKEHUU Tea MMOJ] AEHCTBUEM MPYKUHBI.

25.5.1.2. JJabopatopHbie paOOTHI U OIIBITHI.

KonctpynpoBanue Tpakta Juisi pa3roHa M JajbHEUIIEro paBHOMEPHOTO JIBHXKEHUS IIapUKa WU
TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUS Opycka WM JBHIKEHHS IIapuKa MO HAKIOHHOM
IIJIOCKOCTH.

Onpenenenre ycKOpeHus Tella Ipy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCKIMOCTH ITyTH OT BPEMEHH IIPY PaBHOYCKOPEHHOM JIBIKCHHH 0€3 HayallbHOU
CKOpPOCTH.

[IpoBepka TUIIOTE3BI: €CIM MPU PAaBHOYCKOPEHHOM JBI)KEHUHM 0€3 Ha4abHOW CKOPOCTH MyTH
OTHOCSITCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOILIUE IPOMEKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JTaBIECHMUSL.

Omnpenenenue kKodppuimeHTa TPEHHUS CKOTBKCHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Onpenenenre paboOThl CUJIBI TPEHUSI MPU PAaBHOMEPHOM JBHKEHHM Tejla IO TOPU30HTAIbHOMN
MTOBEPXHOCTH.

Omnpenenenne paboThl CUJIBI YIPYTOCTH MPH MOIBEME IPy3a C UCTIOIb30BAHUEM HEIOBHXKHOTO U
MMOABUKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs] SHEPTUU.

25.5.2. Mexanu4deckue KojaeOaHus U BOJHBI.

KonebarenbHoe paBmwxkeHne. OCHOBHbIE XapaKTePUCTUKU KojeOaHM: MepHoOA, YacToTa,
amruinTyna. MatemMaTuueckuil ¥ Mpy>KUHHBIN MasTHUKU. [IpeBpalienre sHepruu npu KonedaTeIbHOM
JBUKEHUH.

3aryxatomue KosebaHus. BeiHyxaeHHble KoneOaHus. PezonHanc. MexaHWYecKHe BOJIHBI.
CpolicTBa MexaHn4yeckux BOJIH. IIpojonpHbIe M monepeuHsle BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHM4eCcKHe BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

25.5.2.1. lemoHCcTpanuu.

Habmonienue xosnebanuii Te noj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habntoienue BeIHYX/IEHHBIX KOJIe0aHUIl U pe30HaHca.

PacnipocTpanenne npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).



Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.

AKyCTHYECKUI pE30HAHC.

25.5.2.2. JJabopaTopHbIe pabOTHI U OIBITHI.

Onpenenenre 4acToThl ¥ epro/ia KouedaHuil MaTeMaTH4eCKOr0 MasiTHUKA.

Onpenenenre 4acToThl ¥ Meproia KoeOaHuil IPYKUHHOTO MasgTHHUKA

HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJIEOaHUH MTOABEIICHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJIeOaHN NPY>KMHHOT'O MasiTHUKA OT Macchl Ipys3a.

IIpoBepka HE3aBUCHMOCTH IEPUOJIa KOJIeOaHU Ipy3a, OJBELIEHHOIO K HUTH, OT MacChl rpy3a.

OmnbITH, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTb IIEpHOia KoJeOaHuil IPY>KUHHOTO MasiTHUKA OT MacChl
Ipy3a U )KECTKOCTHU MPYKHUHBI.

W3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

25.5.3. DIeKTpOMarHuTHOE MOJI€ U AJIEKTPOMArHUTHBIC BOJIHBI.

DNEeKTPOMarHuTHOE IoJie. DIEeKTPOMarHUTHbIE BOJHBI. CBOWCTBAa 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3neKTpOMarHUTHBIX BOJH. VCIIoIb30BaHNE JIEKTPOMArHUTHBIX BOJIH /171l COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE cBOCTBA CBETA.

25.5.3.1. JlemoHCTpamnuu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BonHoBEIE cBOMCTBa CBETA.

25.5.3.2. JJabopatopHbie paOOTHI U OIIBITHI.

N3ydeHnue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

25.5.4. CBeToBBIE ABJICHMUS.

JlygyeBas monensb cBeta. Mcrounuku cBeta. [IpsMonnHeliHoe pacipocTpaHeHre CBeTa. 3aTMEHUs
Comnnna u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBeTa. [lonHOe BHyTpeHHee OTpakKeHHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon nydeit B muna3ze. Onruueckas cucrema oTtoanmnapara, MUKpOCKOTNa 1 Tesieckona. ['nas3
KaK OITUYEcKas cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Pasznoxenne Oenoro csera B crnekTtp. OmnbiTel HbtoToHa. CrokeHHe CNEKTpaldbHBIX ILIBETOB.
Jucnepcus caera.

25.5.4.1. JlemoHcTpamumu.

[IpssMonMHENHOE pacIPpOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

ITonmyyenue n300pa>keHHi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

IIpenomiienue cBera.

OnTHyeckuii CBETOBO.

Xon ntyueit B coOuparole aunse.

Xo Jlydel B pacCeUBaroLIeH JIMH3E.

[Tonmy4yenne n300paXkeHUI C TOMOIIBIO JIMH3.

[Tpunuun neiictus doroanmnapara, MUKPOCKONA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBeTa B CIEKTP.

[Tonmy4yenue 6e10ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX LIBETOB.

25.5.4.2. JTabopaTopHble pabOThI ¥ OIBITHI.

HccnenoBanue 3aBUCMMOCTH yIJIa OTPa)XKEHHsI CBETOBOTO JIyda OT yrJjia MaJieHusl.

N3ydenne xapakTepuCTHK N300pakeHUs MTpeIMeTa B IIIOCKOM 3epKaJle.

HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIIEHUS CBETOBOTO Jiy4ya OT yIJa MaJeHusl Ha FPaHuLe
«BO31YX—CTEKJIO».

[Tonyuenne n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.



Omnpenenenne POKyCHOTO PACCTOSTHUSI M ONITHUECKOM CHUITBI COOMPATOIIICH JIMH3BI.

OMnBITH IO PA3NIOKEHHUIO OEIOT0 CBETa B CHEKTP.

OMnBITH IO BOCIIPUATHUIO IIBETA PEAMETOB IPH WX HAOIIOJICHNUHN Yepe3 LIBETOBBIC (PUIBTPHI.

25.5.5. KBaHTOBBIC SIBJICHUSI.

OmnbiTel Pesepdopna u mnanerapHas mozaenb aroma. Moxens atoma bopa. Hcmyckanue u
IIOTJIOIIECHHE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, 6eTa- 1 ramma-usnyderus. CTpoeHue aTOMHOTO siiapa. HykmonHas
MOZENIb aTOMHOTO siapa. M3oronsl. PaguoaktuBHble npeBpaieHud. [lepuon momypacnaga aTOMHBIX
a5ep.

SnepHble peakuuy. 3aKOHbI COXpPAHEHMs 3apsAJOBOIO M MacCOBOIO 4YHCEN. ODHEpPrusl CBS3U
aTOMHBIX sifep. CBsi3p Macchl U 3Hepruu. Peakuuu cunTe3a u neneHus suep. VICTOUHUMKM 3HEpruu
CouHiia u 38€31.

AnepHas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIy4€HUIN Ha )KUBBIE OPraHU3MBI.

25.5.5.1. lemoHCTpanuu.

CrexTpsl U3JIy4eHHs U TOTJIOLIEHHUS.

CrexTpsl pa3au4HbIX T'a30B.

CrnexTp BomopoJa.

Habmonenue TpekoB B kamepe BunbcoHa.

PaGota cuérurka HOHU3UPYIOMIUX U3TYyUCHHH.

Perucrpanus nznydenus: npupoAHbBIX MUHEPAJIOB U MTPOIYKTOB.

25.5.5.2. JJabopatopHbie paOOTHI U OIIBITHI.

Habmtoienue CriiomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TI0 TOPMO3HOMY ITyTH (110 poTorpadusim).

N3mepenue paaroakTuBHOIO (oHa.

25.5.6. IloBTOpUTENHHO-0000IIAIOIIHIA MOTYJTb.

[ToBTOPUTEIIEHO-0000IIAOINK MOAYJIb TMPEAHA3HAYCH JUISI CHCTEMaTH3allud W 0000IIeHUs
MPEIMETHOTO COJIEPKAHHUS W OMBITa JEATEILHOCTH, MPUOOPETEHHOTO NPH HM3YYCHHWH BCETO Kypca
¢u3MKKM, a Takke JUIsl MOJATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHY IO (u3uke s
o0yuaroluxcsi, BHIOPABUINX ATOT y4EOHBIN MPEIMET.

[Ipn u3yuyeHun AAHHOTO MOJYJIS PEANMU3yIOTCS U CUCTEMaTH3UPYIOTCS BHUbBI ACSITEIbHOCTH, HA
OCHOBE KOTOpBIX O00O€CIEeUYMBAETCsS JIOCTH)KEHHE MPEIMETHBIX W METalpeIMETHBIX IUIaHUPYEMBIX
pe3ynbTaToB OOyueHus, (OpMHUPYETCS €CTECTBEHHO-Hay4yHasi T'PaMOTHOCTh: OCBOEHHME Hay4YHbIX
METOJIOB UCCIIEZIOBAHUS SIBJICHUN MPUPOJIbI U TEXHUKH, OBJIA/ICHUE YMEHUSIMU OOBACHATh (PU3NUECKHE
ABJICHUS, IPHUMEHsSI IIOJy4YEHHBIE 3HAaHWs, pelarbh 3a7add, B TOM 4YHCIE KAauyeCTBEHHBIE H
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIHATIBHO AESTENBbHOCTHBIM XapaKTep JaHHOIO MOJYJS pealMu3yercs 3a CYET TOro, 4To
o0yyaromuecs BHIIOIHSIOT 3aJaHusl, B KOTOPBIX UM IIpe/Iaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN DPACHO3HABAaTh M HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY>KaroIllel IPUPOJIE U TIOBCETHEBHOM KU3HH;

HCIOJIb30BATh HAYYHbIE METO/IbI UCCIIEIOBAaHMSI (PU3UUECKUX SIBICHUH, B TOM YHCIIe IS IPOBEPKU
TUIOTE3 U TIOJyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI HaWOOJee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHIH,
HanpuMep, MPaKTUYECKOTO HCIOJIb30BAHUS DPA3JIIMYHBIX MCTOYHHMKOB SHEPIrMM HAa OCHOBE 3aKOHA
MIPEBpALICHHS U COXPAaHEHHsI BCEX M3BECTHBIX BUIOB SHEPTHHU.

Kaxxnas U3 TeM 1aHHOTO MOAYJS BKIIIOUAET SKCIIEPUMEHTAIbHOE UCCIEeI0OBaHNE 0000IIa0Eero
xapakTepa. Moayiab 3aBepliaeTcsi MPOBEICHUEM IHAarHOCTHYECKOW W OICHOYHOM paboThl 3a KypcC
OCHOBHOTO 00I11eTO 00pa30BaHMs.



25.6. Ilmaaupyemsbie pe3ynbTaThl OCBOeHUS (U3uKH (0a30BBI YPOBEHB) HA YPOBHE OCHOBHOTO
o01iero oopazoBaHusL.

25.6.1. I3yuenne ¢u3uMku HaA YypOBHE OCHOBHOTO o00mIero oOpa3oBaHHsS HaIMpaBJIICHO Ha
AOCTHIKCHUC JINYHOCTHBIX, MCTAIIPCAMCTHBIX U IMPECAMCTHBIX O6pa3OBaT€JIbHBIX PE3yJIbTATOB.

25.6.2. B pesynbraTe wu3ydyeHus (GU3MKA Ha YpOBHE OCHOBHOrO oOmiero oOpa3oBaHUS Y
oOyuatorerocs: 0yayT chopMHUPOBAHEI CIEAYIONIUE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

MNaTpUOTUYCCKOI'O BOCIIUTAHU:

MPOSIBJICHUE HHTEpEca K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (hPU3NUECKOI HayKH;

[IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUNCKUX YIEHBIX-(DU3HKOB;

TpaXXJAaHCKOI'o U AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

IFOTOBHOCTbL K AKTUBHOMY YY4aCTUIO B 06CY)KI[CHI/II/I O6H.[eCTBeHHO-3Ha‘-II/IMBIX U 3TUYCCKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TIOCTHIKCHUN (DU3UKY;

OCO3HaHHME BAYKHOCTU MOPAJIbHO-3TUYCCKHUX IMPUHIIUIIOB B JESITEIBHOCTH YUEHOTO;

ACTETUYECKOTO BOCITUTAHUS:

BOCIIPUSTHE OSCTETHYECKHX KauyecTB (U3MYECKOW HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

[ICHHOCTH HAYYHOTO ITO3HAHHMS:

OCO3HAHME IICHHOCTU (PU3UYECKOW HAYKU KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHSI MUPA, OCHOBBI
Pa3BUTHSI TEXHOJIOTHUH, BaYKHEUIIICH COCTABIISIONICH KYJIBTYPHI,

pa3BUTHE HAYYHOH JIF0003HATEIILHOCTH, MHTEPECA K UCCIIC0BATEIILCKOM e TeIbHOCTH,

(GopMHUPOBaHUS KYJIbTYPBI 370POBbsI U SMOIIMOHAIBHOTO OJ1aromnoIydus:

OCO3HAHHME IICHHOCTH Oe30macHOro obOpas3a >XHU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE,
B2XHOCTH IPaBUIJI OE30MIACHOTO MTOBEICHHS HAa TPAHCIIOPTE, HA I0POTaX, C AIEKTPHUUECKUM U TEIUIOBBIM
000pyIOBaHUEM B JIOMAIIHHUX YCIIOBHSX;

c(hOpMHUPOBAHHOCTH HABBIKA PeIICKCUH, IPU3HAHUE CBOCTO MPaBa Ha OMIUOKY M TAKOTO JKe IpaBa
y IPYTOTO YEIIOBEKA;

TPYAOBOI'O BOCIIUTAHUA: aKTUBHOC YUAaCTUC B PCHICHUHN MPAKTHUYCCKUX 3ada4d (B paMKax CCMbH,
00pa3oBaTeNbHON OpraHU3aluH, HACEJICHHOTO ITYHKTA, POTHOTO Kpasi) TEXHOJIOTHYECKOW U COITMATTbHOMN
HaIpaBJIEHHOCTH, TPEOYIOIKX B TOM YKCIe U (PU3NUECKUX 3HAHUM;

MHTEpPEC K MPaKTUUECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

HKOJIOTUIECKOTO BOCTIHTAHUS:

OpHUEHTAIMs Ha IPUMEHEHHE (PU3NYECKUX 3HAHUH Ui pelIeHus 3aa4 B 00JIaCTH OKpYXKarolien
Cpelibl, TUTAHUPOBAHHUSI TIOCTYIKOB U OLIEHKH WX BO3MOYKHBIX TMOCIEICTBUMN ISl OKPY>KAIOIIEH CPeIbl;

OCO3HaHUe TTI00aTIBHOr0 XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeH UX pelieHus;

aJanTalyy K U3MEHSIOIUMCS YCTIOBHUSIM COIUATBHON U MPUPOTHON CPEJIbL:

MOTPEOHOCTh BO B3aMMOCMCTBUM NMPHU BHIMOJHEHUH HMCCIENOBAHUN U MPOEKTOB (HHU3HUECKOM
HATPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JIPYTHX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NeSTEIbHOCTh;

MOTPeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHHM, B TOM 4ucie (HOpPMYIHpPOBATh UICH, MOHSATHS,
TUIOTE3bI O (PU3MUECKUX 0OBEKTaX U SIBICHUSX;

OCO3HaHUe AePHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00J1aCTH (PU3UKH;

TUTAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETECHUH HOBBIX (DU3UUYECKUX 3HAHMIA,

CTpEeMJICHHE aHATN3UPOBATh U BHISBISITH B3AUMOCBSI3U MIPUPOJIBI, 00IIECTBA U IKOHOMHUKH, B TOM
YHCIIe C UCIIOJIb30BaHNEeM (DU3NIECKUX 3HAHUH;

OLIEHKa CBOMX JCHCTBUI ¢ YYETOM BIMSHHS Ha OKPY)KAIOIIYIO CPEIy, BO3MOKHBIX INTOOAIbHBIX
MOCTIEICTBUH.

25.6.3. B pesynprare wu3ydeHus (GU3MKA HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOy4arorierocst OyayT copMHUpPOBaHBI METANIPEAMETHBIC PE3YJIbTaThl, BKIFOUAIOIINE TI03HABATEIbLHBIE



yYHHUBEpCcaJbHble Yy4yeOHbIE JEHCTBUS, KOMMYHHUKAaTHUBHbIE YyHHUBEpCalbHbIE Y4eOHbIE IeHCTBUS,
peryasSTHBHbIC YHHUBEpPCAIbHBIC y4eOHbIC TCHCTBHSL.

25.6.3.1. OBnaseHune yHUBEPCaATbHBIMU YU€OHBIMU NTO3HABATEIILHBIMU JEHCTBUSIMMU:

1) 6Ga3oBBIC JIOTHUECKUE ACHCTBHS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKNA OOBEKTOB (SBICHHN);

yCTaHABJIMBAaTh CYIIECTBEHHBIH NPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHS JUII OOOOIICHHS H
CpaBHECHUS,

BBISIBIIAITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTax, HOaHHBIX U
HAOJIOACHUAX, OTHOCALINXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISIBJIATH NTPUYUHHO-CJICICTBEHHBIE CBSI3U MPH M3YYCHUU (DPU3MUYECKUX SIBICHHHA M MPOLECCOB,
MIPOBOJNTH BBIBOJIBI C MCIIOJIb30BAHUEM JISAYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOYCHHI, BBIABUTATH
TUIOTE3bI O B3aUMOCBS3IX (PU3HUECKUX BEIUYUH;

CaMOCTOATENIbHO BBIOMPATh CMOCOO pemieHus y4yeOHoOW (Qu3nyeckor 3amayu  (CpaBHEHHE
HECKOJIbKUX BAapUaHTOB pEIIeHUs, BBHIOOpP Hauboyee MOAXOAAIIEr0 ¢ Y4ETOM CaMOCTOSITENBHO
BbIJICTICHHBIX KPUTEPHEB).

2) 6a30BBIE UCCIIEIOBATENHLCKHUE JCHCTBUS:

UCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HMHCTPYMEHT MO3HAHUS,

MPOBOAUTH [0 CAMOCTOSITEIbHO COCTABIEHHOMY IUIAHY OIBIT, HECIOXKHBIA (U3HUECKU
AKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHMUS,

OLICHMBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh HWH(GOpPMAIMIO, TOIYyYEHHYI0 B XOe
MCCIIETOBAHMS WU YKCIIEPUMEHTA;

caMoCTOSITeNNbHO (opMynupoBaTh OOOOLIEHUS M BBIBOABI MO pe3yibTaTaM IPOBEIEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICTOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, & TAK)KE BBIIBUTATH
MPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

3) pabora ¢ nuHpOopMaIUeii:

MPUMEHSTh Pa3IMYHBIE METO/bl, HHCTPYMEHTHI U 3aIPOCHI IPH MOKCKE U 0TOOpe MHPOPMALIUU
WJTU TaHHBIX C YYETOM MPEI0KEHHON yueOHOoH (hu3ndecKoil 3a1auu;

aHAJM3UPOBATh, CHCTEMATU3UPOBATh M WHTEPIPETHPOBATH MHPOPMAILIUIO PA3THMYHBIX BHIOB U
dhopm npecTaBIeHus;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHMalbHY!O (opMy TpeicTaBieHHs UHGOpMalLUU U
WJLTIOCTPUPOBATh pellaecMble 3a/7a4l HECIOXHBIMH CXeMaMH, JuarpaMMaMH, WHOW TpapuKod W MX
KOMOMHAIIUSIMH.

25.6.3.2. OBnajgeHyne yHuBEpCaIbHBIMH YU€OHBIMH KOMMYHUKATUBHBIMU JICHCTBUAMMU:

1) obmienue:

B XO0Jie OOCYXIEHHMs y4eOHOro marepuaia, pe3yiabTaToB JIAOOPATOPHBIX PabOT M MPOEKTOB
3aJjaBaTh BOIIPOCHI MO CYIIECTBY 00CYKJ1aeMOM TEMbI U BbICKa3bIBaTh UJICH, HALICJIEHHBIEC HA PELICHNE
3aJjauy 1 MoJiiep kaHue OaroxenaTeaIbHOCTH OOLIEHNUS;

COTIOCTABNIATH CBOM CYXJICHHUSA C CYXKICHUAMU IPYTUX YYaCTHHUKOB JUANIOTa, OOHAPYKHBATh
pas3nuyKe U CXOJICTBO MO3ULINH;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3yAbTaThbl BBIIOJHEHHOTO (U3UYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHMSI, IPOCKTA).

2) COBMECTHasl IeITEIbHOCTh (COTPYHHUYECTBO):

MTOHUMATh ¥ UCTIOJIb30BaTh PEUMYIIIECTBA KOMAHTHOW M HHIMBHIyaJIbHON PaOOTHI IPU PEIICHUN
KOHKPETHOU (pr3ndecKoit mpoOiIemsl;



IIPUHUMATh LEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh NEHCTBUA MO €€ TOCTUXKEHUIO:
pactpenensaTh poiau, 0OCYXKAaTh MPOILECChl U PEe3yNbTaThl COBMECTHOW PabOTHI, 0000IaTh MHEHUS
HECKOJIbKUX YEJIOBEK;

BBITOJIHATH CBOIO YacTh pabOoThI, TOCTUTAsk KAUECTBEHHOTO PE3yJIbTaTa Mo CBOEMY HAIPaBJICHUIO
Y KOOPJIUHHPYSI CBOU ACUCTBUS C JPYTUMH YWICHAMH KOMaH]IbI;

OLICHUBATh KA4eCTBO CBOET0 BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

25.6.3.3. OBnajeHue yHUBEpCAIbHBIMU Y4€OHBIMU PETYJISTUBHBIMU AEHUCTBUSIMMU:

1) camoopranuzanus:

BBISIBIIATh TPOOJEMbl B JKM3HEHHBIX W Yy4YeOHBIX CHTyalUsX, TPEeOYIOIMX I pPELICHUs
¢bu3nUYecKux 3HAHUH;

OPHEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAX IHMPUHATHS PEUICHUH (MHIMBUAYAJIbHOE, IPUHATHE
peleHys B IpyIe, IPUHATHE PeIeHU rpymnmnoil);

CaMOCTOSITEJIHO COCTaBIIATh AJITOPUTM pelIeHUs (PU3MUECKON 3a/1auy WM IJIaHa UCCIIEJOBaHUS
C y4€TOM HMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh IpelaraeMble
BapHUaHThl PELICHU;

IIPOBOJIUTH BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY CUTYallMH U IPeJUIararh IiaH e€ U3MEHEHNUS;

OOBSICHATH NPUYUHBI TOCTHKEHUS (HEIOCTUKEHUS) Pe3yIbTaTOB JESITEIbHOCTH, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JEATENbHOCTb (B TOM 4YHCIE B XOJ BBIIOJHEHHS (DU3NYECKOTO
WCCIIC/IOBAHMSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, HM3MEHUBIIMXCS CHUTYAIHH,
YCTQHOBJICHHBIX OIIMUOOK, BOSHUKIINX TPYTHOCTEIH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATA IEJIU U YCIOBHSM.

3) SMOIMOHAIBHBIA WHTEIICKT:

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa MM JUCKYCCHH HA HAy4HYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO.

4) npunsTHE CEOSI U IPYTHX:

MIPHU3HABATH CBOE MPAaBO HA OMMOKY MPH pelieHnH (GU3NIECKUX 33a]ad WM B YTBEPKICHUAX Ha
HayYHBIE TEMBI ¥ TaKOE K€ MPaBO APYTOTO.

25.6.4. IlpeameTHble pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 (u3uke (6a30BbIil YPOBEHb).

25.6.4.1. [IpenmeTHble pe3ynbTaThl OCBOEHUS HPOTrpaMMbl Mo (U3MKe K KOHIY oOydeHus B 7
KJ1acce:

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

UCIOJb30BaTh MOHATHUA: (U3NYECKHEe M XMMUYECKHUE SIBICHUS, HAONIOJCHHME, SKCIIEPUMEHT,
MO/IeJIb, TUTIOTE3a, €AMHUIIBI (PU3UUECKUX BEJINYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEIeCTBa
(TBEpmoe, KHUIKOEe, razoo0pa3HOe), MEXaHHYECKOe JBID)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHENHOE), TPaeKTOpHs, paBHOAEWCTBYoWIass cui, Aedopmanus (ymnpyras, IUIacTHUYECKas),
HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

pa3nuyath aBineHus (IudQy3us, TEII0BOE ABMKEHHIE YaCTHUI BEIIECTBA, PABHOMEPHOE JABH)KEHHE,
HEpaBHOMEPHOE JIBUKEHUE, NHEPLIUs, B3aUMOACHCTBHE TEJI, pABHOBECHE TBEP/IBIX TEJ C 3aKPEIIEHHON
OCBIO BpaIlIeHUs, Tepefada AaBICHUS TBEPIABIMU TEJIaMH, >KHIKOCTSIMH W Ta3aMH, arMochepHoe
JaBlieHHe, TUIaBaHWE TeJl, TPEBPAIICHUS MEXaHHMYECKOW DHEPTruu) 10 OMHCAHUI0 HX XapaKTEPHBIX
CBOWCTB M HAa OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE N3YUYCHHBIX (PU3MUYECKUX SIBICHUI B OKPYXKAFOIIEM MUPE, B TOM YHCIIE
(bu3nveckre sIBICHUS B IPUPOJIE: TPAMEPHI IBMKEHUS C pa3IMIYHBIMU CKOPOCTSIMH B )KMBOH U HEXKHBOI



MpUpOJIEe, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIMSHHE aTMOC(HEPHOrO JaBJICHHS Ha KUBOU
OpraHu3M, IJIaBaHHUE PbIO, pbIUard B TeJie YENOBEKa, MPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a]ady B
y4eOHYI0, BBICTIATH CYIIECTBEHHBIE CBOUCTBA (MIPU3HAKK) (PU3UUECKUX SBICHUA;

OIMCHIBATh U3YYECHHBIC CBOWCTBA TN U (PU3HUECKHE SBICHHUS, HCIIONb3Ys (PU3NYECKIE BEITUYHHBI
(Macca, 00b&M, TNIOTHOCTD BEIIECTBA, BPEMSI, IIYTh, CKOPOCTbH, CPEIHSSI CKOPOCTb, CHJIA YIIPYTOCTH, CHJIA
TSYKECTH, BEC Tela, CUJIa TPEHUs, AaBJIeHUE (TBEPIOTO Teja, )KUIKOCTH, Ta3a), BHITAJIKUBAIOLIAS CUJIa,
MeXaHu4eckasi paboTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CUJIbI, KO3(PPHUINEHT MOIEe3HOro ACHCTBUS
MEXaHU3MOB, KMHETHYECKass M INOTEHLUAJbHAs JHEPrus), IpU OMNMCAHUU NPABUIBLHO TPAKTOBATH
(¢u3n4YeCKUii CMBICIT HCIIONB3YEMbIX BEIMYUH, UX OOO3HAYCHHUS U CIMHUIBI (PU3MUYECKUX BEIHYUH,
HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTHUMHU BETUYUHAMHE, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYNH;

XapaKTepu30BaTh CBOWCTBAa Tei, (U3MYECKHUE SBJICHHUS M IPOLIECCHl, HCIHOJB3Yys IpaBHiia
CIIOXKeHUs cui (BIOJNb OJHOM mpsMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIIO
paBHOBecHsl phlyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPrUM, MPH 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alKCHIBATh €r0 MaTeMaTH4eCKoe
BBIPA)KCHHUE;

OOBSCHATh (U3UYECKUE SBJICHMSI, MPOLIECCH M CBOMCTBA TeN, B TOM 4YHCIIE U B KOHTEKCTE
CUTYyallMil NPAaKTUKO-OPUEHTUPOBAHHOTO XAapaKTEpa: BBIABIATh MPUUYMHHO-CIECICTBEHHbIE CBA3U,
CTpPOUTH OOBACHEHHWE M3 1—2 JIOTMYECKHX IIaroB C KCIOJb30BAaHUEM |—2 HM3y4EeHHBIX CBOWCTBa
(bu3MYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacué€THble 3afaud B 1-2 AelcTBUSA, UCMONB3Yys 3aKOHBI U (OPMYJIBI, CBA3BIBAIOIINE
¢dbu3nuecKkue BENUWYHMHBI: Ha OCHOBE aHallM3a YCJIOBMSI 3aJauyd 3alUChIBaTh KPaTKOE YCIIOBUE,
MOJICTABIIATh (PU3UYECKUE BEIMYMHBI B (POPMYNBI M TPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE I PELICHUS 3a/ay, OLICHUBATh PEAIMCTUYHOCTH IMOJYYEHHOH (pU3MUecKoit
BEJIMYMHBI;

pacrno3HaBaTh IpPOOJIEMBbl, KOTOPbIE MOKHO DPELIUTh IPU MOMOIIM (PU3MUECKHX METO/OB, B
ONHMCAaHUU MCCIENI0BAaHUS BBLIEIATH IPOBEPSEMOE NPEANOJIOKEHNUE (TUIOTE3Y), pa3nIuyaTh U
MHTEPIPETUPOBATH OTYYEHHBIH PE3yabTaT, HAXOANUTh OIINOKU B X0J1€ ONbITA, IPOBOJUTE BBIBOJIBI IO
€ro pe3yibTaram;

MIPOBOAUTH OMBITHl 1O HAOJIONEHUI0 (U3NYECKUX SBICHUM WIM (QU3NYECKHMX CBOWCTB Tell:
(dbopMynupoBaTh IpOBEpPSEMbIE MPEANOJIOKEHUs, COOUpAaTh YCTAHOBKY W3 TMPEIOKEHHOIO
000py10BaHUs, 3aIIUCHIBATH X0/ OMBITa U (POPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATE TpSIMbIE HM3MEpPEHHs] pacCTOSIHUSA, BpPEMEHM, Macchl Tesa, 00béMa, CHWIbI U
TEeMIepaTypbl C MHCIOJb30BAaHMEM AaHAJOTOBBIX W IU(PPOBBIX NPHOOPOB, 3aNUCHIBATh MOKAa3aHUSA
npuOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOTrPEUTHOCTH U3MEPEHUH;

IPOBOJIUTh MHCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (U3MYECKON BEIUYMHBI OT JpYyrol c
WCII0JIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHIKYILErOCs T€a OT BpEMEHU
JBYDKEHUS TeJla, CHIIbI TPEHUs CKOJIBKEHMs OT Beca Tejla, KauecTBa 0OpabOTKHM MOBEPXHOCTEH TeN U
HE3aBHCHUMOCTH CUJIBI TPEHUS OT IUIOIAAU CONPHUKOCHOBEHUS TEJ, CUJIBl YIIPYTOCTH OT YJUIMHEHHUS
NPY>KHUHBI, BBITAIKMBAOIIEH CUIIBI OT 00bEMa MOTPYKEHHOM YacTH Teja U OT INIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeNa, OT TIyOMHBI, Ha KOTOPYIO IMOTPYKEHO TeNo, YCIOBUN IUIaBaHUS
TeJ, YCIIOBHM paBHOBECHUs phlyara v OJOKOB, y4acTBOBATh B INIAHMPOBAHUU YU4E€OHOTO MCCIIEOBAHUS,
coOMpaTh yCTAaHOBKY M BBINOJHATh W3MEPEHUs, CleAys MpeaokKEeHHOMY IIIaHy, (UKCUPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH (DM3MUECKUX BEIUYMH B BHUJAE NPEUIOKEHHBIX TaOMuI U
rpaduKoB, TPOBOAUTH BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMUYMH (IUIOTHOCTH BEIIECTBA JKHUJIKOCTH U
TBEPAOrO TeJa, CHJIa TPEHUS CKOJIbKEHHUSI, TaBJIEHUE BO3/TyXa, BEITAJIKMBAIOIIAs CHIIa, IEHCTBYIOIAs Ha
MOTPYXKEHHOE B KHUJKOCTh TEJIO, KOA(DPUIIMEHT MOJIE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS



IPEUI0KEHHON MHCTPYKIUK: ITPU BBINOJIHEHUH U3MEPEHU COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYHCIISTH 3HAYCHNE UICKOMOW BETMYUHBI;

co0JroIaTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

UMETh NPEACTaBICHUE O MPHUHIUMNAX ICHCTBUS NMPHUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCYbl, 0apOMETp, phlvar, MOABMKHBIA M HENOBU)KHBIN
070K, HAKJIOHHAS TJIOCKOCTH;

XapaKTepu30BaTh MPUHLIMUIBI JEHCTBUA HM3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOWCTB C
UCTOJB30BAHUEM MX ONHCAaHUS (B TOM YHCIE: TOAIIMITHAKH, YCTPOMCTBO BOJOMPOBOAA,
THJIPABINYECKUI Tpecc, MAaHOMETP, BEICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOb3Ys 3HAHUS O
CBOWCTBaX (PM3NYECKUX SIBICHUIA U HEOOXOMMbIe (PU3HUECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

MPUBOANUTH MPHUMEPH! (HAXOIUTh MH(POPMAIIUIO O MPUMEpPAX) MPAKTHUYECKOTO HCIIOIB30BAHUS
(Gu3n4ecKux 3HAHUM B MOBCEJHEBHOM HU3HM A oOecrieueHHsi 0€30IaCHOCTH MpU OOpallleHUH ¢
npubopaMM M TEXHHYECKMMH YCTPONCTBAMH, COXPAaHEHMsI 340pOBbS M COOJIOJEHHUS HOPM
HKOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKaIOLIEeH cpele;

OCYILIECTBIATh OTOOp MCTOYHUKOB HMHGpopManuu B VHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN M MyTEM CPAaBHEHMsI Pa3lIMYHbIX MCTOYHUKOB
BBLJICJIATh HH(POPMALIUIO, KOTOPAs SIBJIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCMOJb30BaTh INPU BBIIOJHEHUMHM Y4YEOHBIX 3aJaHUN HAyYHO-HOMYJSPHYIO JIUTEpaTypy
(GU3MYECKOro Co/AepKaHus, CIPAaBOYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BiajgeTrs mpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMALIUK U3 OJIHOW 3HAKOBOW CHCTEMBI B IPYIYIO;

co3/1aBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHbIE U YCTHBIE COOOIEHHS HA OCHOBE 2—3 HCTOYHHUKOB
uHpOpMaLUY, B TOM YUCIIE MYOJUYHO NMPOBOAUTH KPAaTKUE COOOIEHUS O pe3ysbTaTax MPOEKTOB WU
y4eOHBIX MCCIIEJOBAHUH, TIPU STOM I'PaMOTHO HCIIOJIB30BaTh M3yYCHHBIH MOHATHIHBINA anmapaTt Kypca
(bu3MKH, COPOBOXKATH BHICTYIUICHUE MTPE3CHTAIUCH;

IIPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB U MCCIEIOBAHUN PacHpeAesaTh 00I3aHHOCTH B IPYIIE B
COOTBETCTBHH C TOCTABICHHBIMH 3aJa4yaMH, CICTUTHh 32 BBHIMOJIHEHHEM IJIaHa JCHCTBUMN, OLICHUBATH
COOCTBEHHBI BKJIJ B JIEATEILHOCTh TPYIIBI, BBICTPAWBAaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE,
YUUTHIBAst MHEHUE OKPYKAIOIINX.

25.6.4.2. llpenmeTHbIEe pe3yabTaThl OCBOEHUS MPOTrpaMMbl MO (PHU3MKE K KOHIY 0Oy4deHHs B 8
KJacce:

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh CHOPMHPOBAHHOCTH Y
00yyaroIuXxcst yMEHH:

UCTOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABMKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMS BEIECTBAa, KPHCTAUIMYECKUE M aMOp(Hble Tesa, HACBIIICHHBIH U
HEHACBIIEHHBIH Map, BIAXXHOCTb BO3yXa, TEMIEpaTypa, BHYTPEHHSS SHEPTrHsl, TEIJIOBOM JBUTATElb,
3JIEMEHTAPHBIH NIEKTPUUECKU 3aps 1, HIEKTPUIECKOE M0JIe, TPOBOJAHUKHU U JUDIEKTPUKHU, HTOCTOSHHBIN
AJIEKTPUUYECKUI TOK, MAarHUTHOE T0JIE;

pa3nuyath SBJICHMS (TEMJIOBOE pACIIMPEHUE M CXKaTHe, Tersonepeaaya, TeIoBOe paBHOBECHE,
CMayMBaHMEe, KalWUISPHbIE SBJICHUS, HCIApeHHEe, KOHJEHCAllUs, IUIaBJICHUE, KPUCTAJUIM3ALUSA
(oTBepAeBaHME), KUINEHME, Terulonepenada  (TEIUIONPOBOJHOCTb, KOHBEKIMS, M3IIydeHHE),
AJIEKTPHU3alUA TeJ, B3aUMOICHCTBUE 3apsi/IOB, NEHCTBHS AJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJICHCTBHE MarHUTOB, JIEHICTBHE MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHas
MHAYKIHS) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIUX JTaHHOE
(bu3nyecKoe SIBICHUE;

pacrio3HaBaTh MPOSBICHUE N3YUYEHHBIX (DN3NYECKUX SIBIICHHI B OKPYKAIOIIEM MUPE, B TOM YHCIIE
¢busnveckne SBICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KAIWJUISIPHBIC SIBICHUS B TPUPOJIC,
KpUCTaJIIbl B mpupoze, uznydenue ColHIa, 3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE
POCBI, TyMaHa, HHEesI, CHETa, DJIEKTPHUYECKHE SIBICHUS B aTMOc(epe, HIEKTPHIECTBO KHUBBIX OPTaHHU3MOB,



MarHuTHoe mojie 3eMiH, Jpei( MOJII0COB, POJIb MArHUTHOTO IOJIA JUISl JKU3HU Ha 3eMie, MOJIApHOe
CHSIHME, TIPH 3TOM MIEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA
(mpu3HaKyM) PU3MYECKUX SBICHUMH;

OIMCHIBATh M3YUYCHHBIE CBOWCTBA TN U (PU3HUECKHUE SIBICHUS, UCIIONB3Ys (PU3nUecKie BETHUNHBI
(Temrieparypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEILJIOTHI, YJEJIbHAs TEIUIOEMKOCTh BEILECTBA,
ylelbHas TEIUIOTa IUIABJICHUS, Y/AEeNbHas TEIUIOTa MapooOpa3oBaHMs, yleNbHAs TEIUIOTa CropaHMs
TOITNBA, KO3()(PUIIMEHT MOIE3HOTO JeCTBUS TEIUIOBOW MAIIMHbI, OTHOCUTENbHAS BIAKHOCTh BO3lyXa,
NEKTPUYECKUI 3aps], CWIAa TOKa, 3JIEKTPUYECKOE HaIpsHDKEHHE, CONPOTUBIICHHE IIPOBOJHUKA,
yIEJIbHOE CONPOTHUBIICHUE BEIECTBA, PabOTa M MOIIHOCTh 3JIEKTPUYECKOrO TOKA), MPU ONHCAHUU
MPaBUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIOJIBb3YEMBbIX BEIMYUH, O0O3HAUCHHUS M €IMHUILIBI
(bU3NIECKUX BETUMYNH, HAXOUTH ()OPMYIIbI, CBI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BETMUHUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPah)UKH U3y4YEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu3oBaTh CBOMCTBA Tei, (pU3MUYECKHE SBICHHMS U IPOLECCHI, MCIOJb3Ysl OCHOBHBIE
MIOJIOKEHMSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU CTPOEHUS BELECTBA, IPUHLIUII CYTIEPIIO3ULINY T10JIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsjia, 3aKkoH OMa JUIsl ydacTKa 1enH, 3akoH Jxoys-
JleHua, 3aKOH COXpaHEHMsI SHEpruH, NPU 3TOM yMEThb (OPMYIHMPOBATh 3aKOH U 3alMCHIBATh €ro
MaTeMaTHYeCKO€e BbIPaXKECHUE;

OOBSICHATh (PU3MUECKUE MPOLIECCHl U CBOICTBA Tel, B TOM 4YHMCIE U B KOHTEKCTE€ CHUTyalui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIIBIATh NPUYMHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHUE K3 1—2 JOrMYyecKHx IIAaroB C MCMOJb30BaHUEM |—2 HM3y4EHHBIX CBOMCTBA (PM3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiaTh pacuéTHble 3a7aud B 2—3 AEHUCTBUS, UCHOJb3Ys 3aKOHbI M (POPMYJIbI, CBS3BIBAIOLINE
¢bu3nveckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33/1a4M 3alMChIBATh KPATKOE yCIOBUE, BBISBIIATH
HE/IOCTAaTOK JAHHBIX Ui PEIeHHs 3aJa4H, BHIOMpATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIE s €&
pellieHus, MPOBOAUTh Pacuy€Tbl M CpPaBHUBATh IOJIYYEHHOE 3HAYeHUE (U3NYECKON BEJIUYUHBI C
U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPH TOMOIIM (U3UIECKHX METOJIOB,
UCIOJIb3YSl OINKCAaHUE MCCIEAOBAaHUS, BBIACIATh IPOBEPSEMOE IPEAINOJIOKEHHE, OLIEHUBATh
MPaBWJIBHOCTb MOPSI/IKa MPOBEIECHUS UCCIIEJOBAHMS, IPOBOJUTH BHIBObL;

MIPOBOAUTH OMBITHI IO HAOJIONEHUIO (U3MUYECKUX SIBICHUN WIN (U3NYECKUX CBOMCTB Tel
(KanwIsipHBIE SIBJICHMSI, 3aBUCUMOCTD JaBJIEHHS BO3JlyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTU
mpolecca OCThIBAHHMS W HarpeBaHWsl IMpU M3JIYYEHHU OT IIBeTa H3Jydarouedl (IOTJIolaonieil)
MIOBEPXHOCTU, CKOPOCTh HUCIIAPEHMs BOJABI OT TEMIIEPATYpPbl KUAKOCTH M IUIOIIAIN €€ IMOBEPXHOCTH,
NIEKTpU3aldsg Tl W B3aUMOJEHCTBUE DJIEKTPUUYECKUX 3apsA0B, B3aHMOJACHCTBHE IOCTOSHHBIX
MarHuToB, BU3yaJIM3all¥si MAarHUTHBIX ITOJIEW MTOCTOSTHHBIX MAarHUTOB, JE€HCTBUS MarHUTHOIO IOJISI HA
IIPOBOJITHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSIHHOIO TOKA):
bopMyIMpOBaTh TpOBEpsEMble MPEANONIOKEHUs, cOoOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
000pyZI0BaHUs, OIKMCHIBATH X0 ONbITa U (POPMYIHPOBATH BBIBOBI;

BBITIOJHATH NPSMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BJIAXKHOCTU BO3lyXa, CHJIBI TOKA,
HaNpsOKEHUS C UCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3NUECKUX BEIINYMH, CPAaBHUBATh
pe3yabTaThl U3MEPEHUH ¢ YUETOM 33JaHHONM a0COIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEJOBAaHUE 3aBHUCHUMOCTH OJHON (PU3MYECKOH BEIMYMHBI OT JApPYrod ¢
UCTOJIb30BAHUEM TPSMBIX W3MEPEHUH (3aBUCUMOCTh CONPOTHUBICHHUS MPOBOJHHKA OT €ro JJIUHBI,
IUIOUIA/IA TONEPEYHOro CEYEHMsI M YJEIBbHOIO CONPOTHUBIIEHUS BELIECTBA MPOBOJHUKA, CHIIBI TOKa,
UIYIIEro 4yepe3 MPOBOJHUK, OT HAMpsHKEHUS HAa MPOBOJHMKE, MCCIENOBAHHE IMOCIEAOBATEIHLHOTO U
MapajuleIbHOTO COEJUHEHHI MPOBOJHUKOB): IUIAHUPOBATh MCCJIEIOBAaHUE, COOMpPATh YCTaHOBKY WU
BBITMIOJIHATh HM3MEPEHHUS, CIENysl TNPEeAIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yibTaThl MOIYyYEHHOU
3aBHCHMOCTH B BHJI€ TaOJIUI ¥ TpapKOB, MPOBOIUTE BBIBOJIBI 1O pE3yJIbTaTaM UCCIIEIOBAHNUS;



IIPOBOJIUTh KOCBEHHbIE M3MEpEeHUs (PU3NYECKUX BENMUYUH (yAeIbHas TEMJIOEMKOCTh BEILECTBA,
COIIPOTHBIICHUE MPOBOJIHUKA, padOTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA): IUNIAHUPOBATh W3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJHEIys MpPEUIOKEHHOW WHCTPYKUUH, U BBIYUCIATH
3HA4YCHUE BEJIMYHHBI,

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MTaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

XapaKTepu30BaTh MPUHLIMUIBI JIEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
UCTOJIB30BAHUEM HMX OMHUCAaHUSA (B TOM YHCJE: CHCTEMa OTOIJICHHS JIOMOB, TUTPOMETp, IMapoBas
TypOMHa, aMIIeEpMETP, BOIBTMETP, CIETUUK IICKTPUIECKOI SJHEPTUH, TIEKTPOOCBETUTEIbHBIE TPHOOPHI,
HarpeBaTelbHbIE AIIEKTPONPUOOPH (IIPUMEPHI), IIEKTPUUECKUE MPEIOXPAHUTENH, IEKTPOMArHHT,
AJIEKTPOABHUraTeNlb MOCTOSHHOTO TOKA), WCHOJb3ysd 3HAHHUA O CBOWCTBaX (PU3MYECKHX SIBICHUN M
HE00X0AuMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTble TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTUYHBbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, NCUXPOMETP, TUIPOMETp, ABHUraTelb
BHYTPEHHEIO CrOPaHHUs, 3JEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI JJIEKTPUUYECKUX Liened ¢
[I0CJIEIOBATENbHBIM U NApauIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAa4YEeHHUs
3JIEMEHTOB 3JICKTPUYECKHX LIeTIeH;

IPUBOAUTE MPUMEPHI (HAXOIUTh MH(OPMALMIO O MpUMepax) MPAKTUYECKOIO HCIOJIb30BAHUSA
(Gu3nYecKUX 3HAHUM B MOBCEIHEBHOM XHM3HM A oOecreueHHsi 0e30MacHOCTH MpHU OOpallleHHH ¢
npubopaMM M TEXHHYECKHMH YCTPONCTBAMH, COXpAaHEHHUs 370pOBbS U COOJIIOJCHHUS HOPM
HKOJIOTUYECKOTO ITOBE/ICHUS B OKPYKaIOLIEeH cpelie;

OCYLIECTBIATh MOMCK HHpopManuu (uzndeckoro copepxkaHuss B MHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M MyTEM CpPaBHEHMs JOMOJIHUTENBHBIX HMCTOYHHUKOB BBLAEIATH MH(YOPMALHUIO,
KOTOpas SBJSETCS MPOTUBOPEUMBOM HITH MOXKET OBITH HETOCTOBEPHOIA;

WCIOJB30BAaTh TIPU  BBIOJHEHHHM Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3NIECKOTO CO/epKaHUs, CIIPABOYHBIC MaTepHalbl, pecypchl cetu VHTepHeT, BiIageTb mpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUHN U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M KPAaTKHE YCTHBIE COO0IEeHus, 0000111ast MHPOPMALIUIO 13
HECKOJIbKUX HMCTOYHUKOB, B TOM YHCIE MyOIMYHO TIPEACTABIATH PE3yJabTaThl MPOEKTHOW WITH
HCCIIEA0BATENIBCKON JE€ATEIIbHOCTH, MPU 3TOM TI'PAMOTHO HCIOJIb30BaTh W3YYEHHBIM IMOHATHWHBIN
ammapar Kypca (pHu3MKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAINECH;

IIPH BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN (DPU3MYECKHUX IMPOIECCOB PACIPEEIIATh
0053aHHOCTH B TPYIINE B COOTBETCTBUH C MTOCTABICHHBIMH 33Ja4aMH, CIICANTD 32 BHIOJHEHHEM TUIaHa
NeUCTBUI M KOPPEKTHPOBATH €ro, OIIEHWBAaTh COOCTBEHHBIM BKJAJ B JEATEIbHOCTh TIPYIIIHI,
BBICTPaNBaTh KOMMYHMKATHBHOE B3aUMO/IEHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3periaTb KOH(QIUKTHIL.

25.6.4.3. [IpenmeTHble pe3ynbTaThl OCBOEHHS HPOTrpaMMbl MO (U3MKe K KOHIy oOydeHus B 9
KJI1acce:

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

UCIOJIb30BATh MOHATHUSA: CUCTEMa OTCUETA, MaTepUalbHas TOUKa, TPAEKTOPHUS, OTHOCUTEIIEHOCTh
MEXaHUYECKOTo JBHXeHHUs, Aedopmarnus (ynpyras, MiacTudeckas), TpeHHe, LEHTPOCTPEMUTENbHOE
YCKOpEHHUE, HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TENO, LIEHTP TAKECTH
TBEPJIOTO Tela, paBHOBECHE, MEXaHMUYECKUE KOJeOaHUs M BOJHBI, 3BYK, HH(QPA3BYK U YIbTPA3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M AaJbHO30PKOCTbD,
CIIEKTPBI HCITYCKaHWsI W TOTJIONMIEHUs, anb(da-, Oera- W ramMma-u3iaydeHHs, H3O0TOIbI, sepHas
SHEPTeTHKA;

pa3nmuyath  sBJICHUST (paBHOMEPHOE H  HEpaBHOMEPHOE MpPSIMOJIMHEHHOE  JBU)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBUKEHHE, CBOOOIHOE MaJIeHHUEe Tell, pABHOMEPHOE ABUKEHUE 10
OKPY>KHOCTH, B3aIMO/JICIICTBHE TEJ, PEaKTUBHOE JABMXKEHUE, KOJIeOaTeIbHOE ABIKEHUE (3aTyXarolue U



BBIHY)KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE IBM)KEHHUE, OTPAKEHHE 3BYKa, HPSIMOJIMHEIHOE
pacnpoCcTpaHEHUE, OTPAKEHUE U IIPEJIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE OTPaKEHUE CBETAa,
pasnoxkeHue O€oro cBeTa B CIEKTP U CIOXKEHUE CHEKTPAIbHBIX I[BETOB, IHUCHEPCHS CBETA,
€CTECTBEHHAs paJlOaKTUBHOCTh, BOSHUKHOBEHUE JINHEWYATOIO CIIEKTPa U3IYyUYEHHs ) 10 OMMCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3NUECKUX SBJICHUI B OKpYXKAIOIIEeM MUpE (B TOM YUCIIe
¢usnveckrue SBICHUS B NPUPOZE: NMPHIUBBI U OTJIMBHI, JBMKEHUE TUaHeT COJIHEYHOH CHUCTEeMBI,
pPEaKTUBHOE [IBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHSITHE 3BYKOB JKHBOTHBIMM, 3E€MIIETPSCEHUE,
celicMUYeCKHe BOJIHBI, I[yHAMH, 9XO, I[BETa TeJ, ONTUYECKHUE SBICHHUA B NPHUPOJE, OMOIOTHYECKOe
NEeWCTBUE  BUAMMOTO, YIAbTPA(UOJIETOBOTO M  PEHTTCHOBCKOTO  M3IIyYEHHH, €CTECTBEHHBIN
pPalMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJMOAKTUBHOE H3Iy4Y€HHE NPUPOIHBIX MHUHEPAJIOB,
JeWCTBUE PAJUOAKTUBHBIX U3IYyYE€HUI Ha OpraHu3M 4esloBeKa), IPU 3TOM MEePEBOJUTH MPAKTUUECKYIO
3aJjauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKK) (DU3UUECKUX SBICHUN;

OIMCBIBATh U3YUECHHBIE CBOMCTBA TN U (PU3HUECKHUE SBICHUS, UCIIOIb3Ys (PU3NUECKHE BETMUNHBI
(cpenHsiss 1 MTHOBEHHAsi CKOPOCTh Te€Ja IPU HEPAaBHOMEPHOM JABMKEHHM, YCKOPEHHUE, NepeMelleHue,
IyTh, YIJIOBas CKOPOCTb, CWJIa TPEHMs, CUJIa YINPYIOCTH, CHJIa TSDKECTH, YCKOpPEHHE CBOOOHOIO
1a/IEHUs, BEC TeJla, UMITYJIbC TeJla, UMITYJIBC CUIIbI, MEXaHUYecKasi paboTa U MOLTHOCTh, HOTEHIIMAIbHAs
SHEprus Tejia, MOJHATOrO Haj MOBEPXHOCTHIO 3€MJIM, NMOTEHLHUAJIbHAS SHEPIUs CXKATOM NpPY>KUHBI,
KUHETHYECKasi SHEeprus, MOJIHAs MEXaHUUYEeCcKasi SHEeprus, eproj U 4acToTa KoyieOaHuH, IIIMHA BOJIHBI,
I'POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETa, MIOKA3aTeNb MPEIOMIICHUS CPEebl), IPU ONUCAHUU
IPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICI MCIIOJIb3YEMbIX BEIMYMH, OOO3HAYCHMSI U €IMHHIIBI
(bU3NYECKUX BETUYNH, HAXOIUTh ()OPMYIIbI, CBSA3bIBAIOIME JAHHYIO (PU3UUYECKYIO BEIMUHUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPaUKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKHUE SIBICHUS U MTPOIECCHI, HCITOB3YsI 3aKOH COXPaHEHHUS
SHEPruM, 3aKOH BCEMHPHOTO TITOTEHMSI, IPUHLMII CYNEPHO3ULUN CHUJI, IPUHIUI OTHOCUTEIBLHOCTU
l"anunest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U IIPEJIOMJICHUS CBETa,
3aKOHBl COXpPAHEHMsI 3apsJ0BOIO M MAacCOBOIO YHCEN HPU SAEPHBIX pEaKUUax, HOpU ITOM
(GbopMyNIMpOBaTh 3aKOH U 3aIIUCHIBaTh €M0 MaTEMaTHUECKOE BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE IMPOLIECChl U CBOWCTBA TEN, B TOM 4YHCIE€ M B KOHTEKCTE CHUTYyalMi
MIPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBbIBISATh MPUUMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH
0o0BsICHEHHE U3 2—3 JIOTMYECKUX IIAaroB C MCMOJIb30BaHUEM 2—3 M3YYEHHBIX CBOMICTBA (PU3MUECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHble 3a7auu (ONUPAIOIIUECs HA CUCTEMY U3 2—3 ypaBHEHHI), HCIIOJIb3Ys 3aKOHBI U
(bopMmyIbl, cBsA3bIBarOIME (hU3MYECKHE BEJIMUYMHBI: HA OCHOBE aHaJIM3a YCJIOBMS 33/1a4M 3alUCHIBATh
KpaTKoe yCJOBHUE, BBIABIATh HEJJOCTAIOIINE MIIM N30BITOYHbIE TaHHBIE, BHIOUPATh 3aKOHBI U (hOPMYJIHI,
HEOOXOAUMBIE Ui pPELIeHMs], MPOBOAUTh PACUYEThl M OLEHMBATH PEATMCTUYHOCTH IOJyYEHHOTO
3Ha4YeHUs1 PU3NYECKOI BETMUNHBL;

pacrio3HaBaTh HpPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPU THOMOLIM (PU3NYECKHX METOJIOB,
UCIIOJIb3YSl ONHCAaHUE MCCIENOBAaHUSA, BBIIEIATH IPOBEPSEMOE  IPEAINOIOKEHHE, OLIEHUBATH
IIPaBWIBHOCTh TOpsiAKAa TIPOBEACHMSI MCCIEAOBAHUSA, IPOBOAUTH BBIBOABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Ten
(u3ydeHue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCTD Mepro/ia Kojebanuit
MPYXUHHOTO MasATHHKA OT MaccChl Tpy3a M >KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTh OT aMILIUTYIbI
MaJIbIX KoJIeOaHUH, MPSIMOJIMHENHOE PAacIpOCTPAaHEHHUE CBETA, pa3jloKeHHe OeNoro cBeTa B CIEKTP,
M3Yy4YE€HHE CBOMCTB N300paKeHUsl B IIJIOCKOM 3epKaJie U CBOICTB N300pakeHUs MpeMeTa B COOMparoen
JUH3€, HaONIO/ICHUE CIUIOIIHBIX M JMHEHUYaThIX CIEKTPOB M3JIYYEHHs): CAMOCTOSATEIbHO COOMpPATH



YCTaHOBKY M3 HM30BITOUHOTO HaOopa 00OpyIOBaHMS, OMHCHIBATH XOJ OINbITA U €r0 pe3yNbTaThl,
(bopMyIHpOBATH BBIBOAKI;

MIPOBOJIUTH MpPH HEOOXOIUMOCTH CEPUI0 NPAMBIX H3MEPEHM, ONpeeNnss cpejHee 3HaueHHe
M3MepsIeMOi BeMU4MHBI ((POKYCHOE paccTOsIHHE cOOMparomIei JIMH3bI), 000CHOBBIBATH BHIOOP criocoda
U3MepeHus (M3MEPHUTEIBHOTO PHOOopa);

MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTEH (M3MUECKUX BEIMYUH C HCIOJIB30BAaHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IIyTM OT BPEMEHM IIpM PAaBHOYCKOPEHHOM JBM)KEHMM 0€3 HaudaibHOU
CKOpOCTH, IepHoJa KoJIeOaHMM MaTeMaTH4eCKOro MasTHHKAa OT JJIMHBl HWUTH, 3aBUCHMOCTH Yyrja
OTpaXEHUs CBETa OT Yyrja NaJeHHUd M yIJla MNPEIOMJIEHMs OT Yyrja NaJeHMs): IUIAHUPOBATh
UCCIICIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTAaHOBKY, (DUKCHPOBATh pe3yJabTaThl IOJY4E€HHOU
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaOIUIl U rpa)MKOB, IPOBOJUTH BHIBOJBI IO pE3yIbTaTaM
UCCIIEIOBaHMUS;

MIPOBOAUTH KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BEJIMYUH (CPEAHSSI CKOPOCTh U YCKOPEHHE Tella
[P PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOJHOTO TMaJeHUusi, >KECTKOCTh MPYKUHBI,
KO3 (ULIMEHT TPEHUS CKOJIBKEHUSI, MEXaHUYeCKasi paboTa U MOIIHOCTh, YaCTOTa U MEePHOJ] KoJeOaHun
MaTEMaTHYECKOT0 U MPY>KUHHOTO MasTHUKOB, ONITHYECKAasl Crjla COOUpAIONIeH TUH3bI, PaliOaKTUBHBIN
(GoH): TIaHUPOBATh U3MEPEHUs, COOUPATH SKCIIEPUMEHTAIFHYIO YCTAHOBKY U BBIMIOJIHATD U3MEPEHUS,
clieys PenIoKEHHOW MHCTPYKIUH, BHIYUCISATH 3HAUCHUE BEIMYMHBI M aHATU3UPOBATH MOTYYCHHbBIE
PE3yNbTaThI ¢ YYETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOIOAaTh MpaBUiia TEXHUKH 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHUEM;

pa3nuyaTh OCHOBHBIC NPU3HAKK M3YYCHHBIX (PU3MYECKHX MOJeNel: MarepuaibHas TOYKa,
abcoM0THO TBEPI0E TENO, TOYCUHBII HCTOYHUK CBETA, JIy4d, TOHKAS JIMH34, TUIaHEeTapHas MOJIENIb aTOMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SIpa;

XapaKTepu30BaTh IMPHUHLMUIBI JAEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
UCIOJIb30BAaHUEM MX OINUCaHUS (B TOM YHCIE: CHUAOMETp, JATYMKU IOJOXKEHUS, PACCTOSHUS U
YCKOpPEHUS, paKkeTa, 3X0J0T, OYKHU, MEePUCKOMN, (oToanmnapar, ONTHYECKUE CBETOBOAbBI, CIIEKTPOCKOII,
03UMETp, Kamepa BuiibcoHa), ucrosb3yst 3HaHUSI O CBOMCTBAX (PU3UYECKUX SIBIICHUNM U HEOOXOIMMBIE
¢u3nyecKrne 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH MH3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
MU3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKHX IPOLIECCOB IMPH PELIEHUU Y4eOHO-NPAKTHUYECKUX
3aJ1a4, ONTHUUYECKHUE CXEMBI JIJIsl IOCTPOEHUS N300pakeHN B IJIOCKOM 3epKajle U coOuparomien JIuH3e;

MPUBOJIUTEL NMPUMEPHI (HAXOAUTh MHQOpPMAIMIO O MpHUMEpax) MPaKTUYECKOrO0 HCIOJIb30BaHUS
¢u3nUecKUX 3HAHUM B MOBCETHEBHOM XHU3HM A obOecrieueHHst 0€30MacHOCTH MpHU OOpallleHHH ¢
npubopaMM M TEXHHYECKMMHU YCTPOHCTBAMH, COXPAaHEHMs 310pOBbSI M COONIOJACHHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOLLEN CPELE;

OCYILLIECTBIATh NMOUCK HMH(popManuu B MHTepHETE, caMOCTOATENbHO (HOPMYIUPYsI MOUCKOBBIN
3alpoc, HAXOAWUTh IIYTH OIpPENeNeHUsl JIOCTOBEPHOCTH IOJyYeHHOH MH(OpMAlMM Ha OCHOBE
UMEIOIUXCS 3HAHUW U JOIOJHUTENIBHBIX HCTOUYHUKOB;

UCMOJb30BaTh TPH BBIMOJHEHUHM YYE€OHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy,
CIPaBOYHBIE MaTE€pHalbl, pecypchl ceTh MHTepHeT, BnajeTh NpUEMaMHU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HWH(OpPMALUU U3
HECKOJIbKUX MCTOYHHMKOB, MYOJIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHOW MM MCCIIEN0BATEIbCKOM
NEeSITeIbHOCTH, TIPU ATOM TPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM MOHATHMHBIN anmapar HW3y4yaemMoro
paznena (pU3MKKU U CONMPOBOXKJATh BHICTYIUIEHHE NMpe3eHTalueil ¢ yuéToM 0coOE€HHOCTEN ayIuTOpuu
00yJaromxcs.

25.7. B (enepaibHbIX U pPETHOHAJIBHBIX NPOLEAYpPaX OLEHKH KadyecTBa 0Opa3oBaHUS
HCIIONB3YETCs MepedeHb (Koau(uKaTop) pacnpeesIeHHBIX MO KiaccaM MPOBEPSIEMBbIX TPeOOBaHUM K



pe3yabTaTaM OCBOCHHUsI OCHOBHOM 00pa30BaTebHON MPOTPaMMbl OCHOBHOTO OOLIEro oOpa3oBaHUs
3JIEMEHTOB COZCPIKAaHUS 110 (HU3UKE.

Tabmura 22

[IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIETO
obpaszoBanus (7 Kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsiembie peIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeabHON
IPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

pa3ianyaTh SBJICHHUS 110 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE PU3NYECKOE SIBICHUE

1.3

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (PM3UUCCKUX SBJICHUN B OKPYKAFOIIEM
MUpE, B TOM 4YHcie (pU3HUECKHE SBICHHUS B IPUPOJIEC, TIPU 3TOM MEPEBOIUTh
NPaKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJICIIATh CYIIIECTBEHHBIC CBOMCTBA
(mpu3Haku) GU3NYECKUX SBICHUN

1.4

ONMCHIBATh U3yUEHHBIE CBOICTBA T€ U (PU3NUECKHE SABJICHUS, UCIIONb3YS
(¢u3nyecKue BEIUYUHBL, IPU OMMCAHUU IPABUIIBHO TPAKTOBAaTh (PU3NUECKUIM
CMBICJI UCIIOJIb3YEMBbIX BEJIMUUH, UX 0003HAUEHUS U €AUHULIBI PU3NUECKUX
BEJIMYMH, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIMUHMHY C
JPYTUMH BEJIMUYMHAMM, CTPOUTH T'papUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEIINYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJI, (PU3MUSCKUE SIBICHUS U ITPOIIECCHI, UCTIONbB3YS
W3y4YEHHBIC 3aKOHBI, IPY ATOM J1aBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
3aMUCBHIBATh €r0 MaTEMAaTUYECKOE BHIPAKEHHE

1.6

00BACHATH (U3NYECKUE SIBICHUSI, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYalli MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABIIATh
INPUYHNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh 00BACHEHHE U3 | - 2 TOrMuecKux
1aroB ¢ ONopoi Ha | - 2 u3y4eHHBIX CBOMCTBA (PU3NYECKUX SBICHU,
(bu3nYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTb paCUYCTHLIC 3a1a4U B 1-2 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U (I)OpMy.]'ILI,
CBA3BIBAIOIIHC (I)I/I3I/I‘-ICCKI/IG BCJIMYMHBI: HA OCHOBC aHaJIn3a yYCJIOBHUA 3a1a9N
3aIIMCbIBATh KPAaTKOC YCIIOBHUE, ITIOACTABIIATH (I)I/ISI/I‘IGCKI/IC BCIIMYUHEI B q)OpMy.]'ILI n
MMPOBOAUTH paACYCThl, HAXOAUTL CIIPABOYHBIC JTAHHBIC, H606XOI[I/IMHC AJIA
peUmIC€HUsA 3a1a4, OUCHUBATH PCATIMCTUIHOCTD HOHy‘IeHHOfI (i)PISI/I‘—IGCKOfI BCJIIMYHUHBI

1.8

pacro3HaBaTh MpooOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIN (PU3NIECKUX
METOJI0B, B OIIMCAHUM MCCIIEI0BAHUS BBIIEISTH IPOBEPAEMOE MPEATIOI0KEHNE
(rumnotesy), pa3inuyaTh U HHTEPIPETUPOBATH MOIYUYEHHBIN pe3yabTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBOBI 110 €r0 Pe3yJbTaTaM

1.9

MIPOBOJIUTH OMBITHI TTO HAOIOICHUIO (PU3HUECKUX SBJICHUHN WM (PU3UIECKUX
CBOMCTB TeJ: (OPMYITUPOBATH MPOBEPSIEMBIE TIPEAIOI0KEHUSI, COOMPATH




YCTAHOBKY U3 IPEJIOKEHHOTO 000PYA0BaHMsI, 3aITUCHIBAThH X0/ OIBITA U
(opMyIHpOBaThH BHIBOJIBI

1.10

BBITOJIHATH MPSIMbIE H3MEPEHHS C UCTIOJIb30BAaHHEM aHAJIOTOBBIX U IIM(PPOBBIX
nprOOpPOB, 3aNMCHIBATH TOKa3aHUS TPUOOPOB € YUETOM 3aJaHHON aOCOTIOTHOM
MIOTPELIHOCTH U3MEPEHUI

MIPOBOAMTD HCCIIEIOBAaHHE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETUUUHBI OT IPYroi
C UCIOJIb30BAaHUEM IMPSMBIX U3MEPEHHI, y4aCTBOBATh B INIAHUPOBAHUU YUEOHOTO
UCCIIeIOBaHMsI, COOUpATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUSI, CIETys
peJI0KEHHOMY IUIaHy, (PUKCHUPOBATh PE3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH
bu3nyeCKUX BEIMYUH B BUJIE TIPEUIOKEHHBIX TaOJIUI U TpauKOB, 1e1aTh
BBIBO/JIBI 110 Pe3yJIbTaTaM UCCIETOBAHUS

1.12

IMPOBOAUTH KOCBCHHEBIC U3MEPCHUA (bHBquCKI/IX BCJIMYMUH, CICAYA HpCI[J'IO)KCHHOfI
HHCTPYKIUU: IIPHU BBIIIOJIHCHUHN I/ISMepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTAHOBKY U BbIYHUCJIATH 3HAYCHHUC HCKOMOM BEIMYMHEI

1.13

coOiroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTU U padoTe ¢ 1a00paTOPHBIM
00opyI0BaHEM

1.14

YKa3bIBaTh PUHLUIIBI J€HCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ITOMOILBIO UX ONKCAHHUs, UCIIONb3Ys 3HAHUS O CBOMCTBAX
du3nUecKux sBICHUIA U HEOOXOMMbIe (PU3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

MPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMAIUIO O TPUMEPAX ) MPAKTUIECKOTO
UCIOJIb30BaHUs (PM3UYECKUX 3HAHUM B MOBCEAHEBHOMN KHU3HU 7151 OOeCTIeUeHus
0e30MacHOCTH NP 0O0paleHUH ¢ TPUOOPaMU U TEXHUUYECKHUMH YCTPOICTBaMH,
COXPaHEHHUS 3I0POBbS U COONIOICHUS HOPM KOJIOTUYECKOTO TMTOBEJICHUS B
OKpY>Karollen cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IHCI)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBCTCTBUH C 3aIaHHBIM IMTOMCKOBBIM 3aIIPOCOM, HA OCHOBC HMCIOIIUXCS
3HAHUH U IIyTEM CpaBHCHHS Pa3JIMYHBIX HCTOUYHHUKOB BBIACIIATH I/IH(i)OpMaLII/IIO,
KOTOpas ABJISACTCA HpOTHBOpG‘IHBOﬁ WA MOXET OBITh HeILOCTOBepHOﬁ

1.17

MCIIOJIb30BaTh IIPY BHIMOJIHEHUH YUYE€OHBIX 33JaHUN HAyYHO-TIONYJISPHYIO
IUTepaTypy (pU3NUECKOro CoJlepKaHus, CIPaBOYHbIE MaTEPHAJIbI, PECYPCHI CETH
WuTepHer, BlageTh NpueMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPe0O0pa3oBaHUs
UHpOPMAaLIMU U3 OHOI 3HAKOBOM CUCTEMBI B JIPYTyIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2
- 3 UICTOYHUKOB HH(pOpMaLIUU (PU3HUECKOTO COAEPKAHUS, B TOM YHCIIE MMyOJINYHO
JIeN1aTh KpaTKHe COOOIIEHUs O pe3yabTaTaX IPOEKTOB WK y4eOHbBIX
WCCIIEIOBAHUH, TTPU ATOM T'PAMOTHO MCIOJIb30BATh U3YYEHHbBIN MOHSITUHHBIN
anmnapar Kypca (GU3HMKHU, CONPOBOXK/IaTh BBICTYINIEHNE TIpEe3eHTalnen

1.19

IIPpU BBIITOJHCHHUHU y‘-IC6HLIX IMPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacnupeaciATb
0053aHHOCTH B rpynmne B COOTBETCTBHUHU C ITOCTABJICHHBIMU 3aa4aMH, CJICINUTD 3a




BBIIOJIHEHHEM ILTaHA IEHCTBUI, aIeKBaTHO OLIEHUBAThL COOCTBEHHBIN BKIA B
JIEATEIIbHOCTD IPYIIIbI, BBICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE,
YUYUTBIBAas MHEHHUE OKPYKAKOLIUX

Tabmuma 22.1
[TpoBepsieMbIe 351eMEHTHI coepxkanus (7 Kiacc)

Kon
pasnena

Kon
2JIEMEHTA

IIpoBepsieMbIE 3JIEMEHTHI COCPIKAHUS

1

OU3NKA U EE POJIb B IIOBHAHMHM OKPYXAIOIIET'O MUPA

1.1

®dusuka - HayKa o npupoje. Asienus npupoabl. Puznyueckue SBICHUS:
MeXaHUYECKUe, TeTIOBbIE, JIEKTPUUECKHUE, MarHUTHBIE, CBETOBbIC,
3BYKOBBIE

1.2

dusnueckue BeaMunHbL. M3Mepenne Gu3ndeckux BeTUIrH.
®dusnyeckue npudopsl. [lorpentHocts n3MepeHuit. MexayHapoaHas
CHUCTEMA EUHULL

1.3

EcTtecTBeHHO-HaY4YHbIN METOJ IO3HAHUA: HA0JII0/IEHUE, IOCTaHOBKA
Hay4HOI'O BOIIPOCA, BBIIBUKEHHUE TUITOTE3, DKCIIEPUMEHT 110 IIPOBEPKE
TUIoTe3, 00BSICHEHNE HAOII0AaeMOTO SIBICHUS

1.4

Omnwncanue (1)I/ISI/I‘ICCKI/IX SIBJICHUH C IOMOIIBIO Mojieein

1.5

[TpakTuyeckune paboOTHI:

N3mepenne paccTOsTHUN.

N3mepenne o0beMa JKUAKOCTH U TBEPAOTO Tela.

Onpenenenue pasMepoB MajbIX TEJ.

W3mepenue TemnepaTypsl IpU MOMOLIH XKHJIKOCTHOTO TEPMOMETpa U
JaTYMKa TeMIEepaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUUN BEIIECTBA

2.1 CrpoeHnue BelecTBa: aroMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOLIUE JUCKPETHOE CTPOCHHE BEIIECTBA

2.2 JIBuxeHue yactu BeuiecTBa. CBsA3b CKOPOCTH ABMKEHUS YACTHI] C
Temneparypoii. bpoyHoBckoe aBmkenue, nuddyzus

2.3 B3auMoeiicTBre YacTHI] BEIIECTBA: IPUTSKEHUE U OTTAIIKMBAHUE

24 ArperatHble COCTOSIHHS BEIIECTBA: CTPOECHUE Ta30B, KUIKOCTEN U
TBEPJbIX (KpUCTAJUIMUECKUX ) Tel. B3anMocCBsI3b MKy CBOMCTBAaMU
BEILECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI

2.6 [TpakTiueckue paboThI:

OmneHka 1raMeTpa aToMa METOAOM PSIZIOB (C UCTIOJIB30BAHNEM
dororpaduii).




OnbITh IO HAOJIIOAEHUIO TETIJIOBOTO PACIIMPEHHS ra30B.
OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUS

JABMOKEHUE

1 B3AUMOJIEVICTBUE TEJI

3.1

MexaHndeckoe JABUXKCHUC. PaBHOMCpHoe U HCPAaBHOMEPHOC IBUKCHHUEC

3.2

Cxopoctb. Cpeassisi CKOpOCTb IPY HEPABHOMEPHOM JBMKEHUU. Pacuer
IyTH ¥ BPEMEHU JBHKCHHS

3.3

SIBieHue nHepUMK. 3aKOH MHEpLUK. B3auMoencTBre Ten Kak NpuyruHa
M3MEHEHUsI CKOPOCTH JIBIXKEHUS Tell. Macca Kak Mepa MHEpTHOCTH TeJia

3.4

[TnotHOCTB BemecTBa. CBsA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
eInHAIEe 00bEMA BeIECTBA

3.5

Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS TEJ

3.6

Cuna YIIPYT'OCTH U 3aKOH FYKa I/ISMepeHI/IC CHJIBI C IIOMOIIIBIO
JAWMHAMOMCTpa

3.7

SIBneHue TArorenus u cuia Tskectu. Cuila TSKECTH Ha APYTUx
mraHeTax. Bec Tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue cKoJabXKeHHs U TpeHHUE MOKosl. TpeHue B mpupoie
U TEXHUKE

3.9

CrnosxeHue cull, HapaBJIeHHBIX 110 OJJHON MpsiMoi. PaBHOIEHCTBYOIIAs
cHUI

3.10

[TpakTuyeckue paboThI

OnpezeneHre CKOPOCTH paBHOMEPHOTO JIBUKEHUS (IIapuKa B
KHUJIKOCTH, MOJIEITH 3JIEKTPUIECKOTO aBTOMOOMJIS M TakK Jajee).
Onpenenenue cpeHeN CKOPOCTH CKOJIBbKEHHs OpycKa WM LIapuKa 110
HAKJIOHHOM INIOCKOCTH.

Omnpenenenue MIOTHOCTHA TBEPAOTO TeENA.

OnbITHL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbkeHHs (aedopmarim)
HPY>KUHBI OT IPUIIOKEHHOM CHIIBI.

OnBITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIbKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

du3nueckue SBICHUS B nmpupoze: MpuMepbl ABUXKCHUA C paA3JINIYHBIMU
CKOPOCTSAMHU B ’)KMBOI U HEKUBOH npupone, JIEHCTBHUE CHUIIBI TPCHUS B
npupoac U TCXHUKEC

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUME TBEPJIbIX TEJI, )KUJIKOCTE! 1 T'A30B

4.1

I[aBJ'ICHI/IC TBCPAOTO TECJA. CnocoObl YMCHBIICHUS U YBCIIMYCHUSA
JaBJICHUA




4.2

JlaBnenue ra3a. 3aBUCUMOCTh JIaBJICHU T'a3a OT 00beMa, TEMIIEPaTyphl

4.3

Hepenaqa AaBJICHUS TBEPABIMU TCIIaMH, XXUJIKOCTAMU U I'a3aMU. 3akoH
ITackains. [TneBMaTHYSCKHE MAIIMHEL

44

3aBUCHMOCTbD JaBJICHUS KUAKOCTH OT TNIYOHHBL. [ mapocTaTHYecKuii
napajgokc. CooOmiarontuecs: cocysl. [ uapaBiInueckue MeXaHu3Mbl

4.5

ATtmocdepa 3emin u atMmocdepHoe nasienue. [IpuanHb
CYIIECTBOBaHMS BO3AYIIHOM 060mouku 3emin. OnsiT Toppruerim.
3aBUCUMOCTH aTMOC(EPHOTO AaBICHUS OT BBICOTHI HAJl YPOBHEM MOPS

4.6

N3mepenue armocheproro nasienus. [Ipudopsl 1uis uamMepeHus
aTMoc(hepHOTro JaBICHHUS

4.7

JleiicTBHE )KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJO.
BrrtankuBaromias (apxumezioBa) cuiia. 3akoH Apxumezaa

4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTuyeckune paboOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00beMa MOorpyKeHHON
B KUJKOCTb 4aCTH TeJIa.

Omnpenenenye BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEIO,
IIOTPY>KEHHOE B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBL, ICHCTBYIOIIEH Ha
TEJIO B )KHJIKOCTH, OT MacChl TeJa.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKHUBAIOILIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJIO B KUAKOCTH, OT 00beMa MOrpyKEHHOH B
JKAJIKOCTh YaCTH TeJIa U OT INIOTHOCTH JKUJKOCTH.

KoHcTpynpoBanue apeomeTpa Wi KOHCTPYUPOBAHUE JIOJKH U
OIIPELIETICHUE €€ TPY30I0IbEMHOCTH

4.10

dusnyeckue sIBICHNS B IPUPOJIE: BIUSHUE aTMOCHEPHOIO AaBJICHUS Ha
JKUBOI OpraHusM, IIaBaHUE PbIO

4.11

TexHUYecKne ycTpoicTBa: COOOLIAIONINECS COCYIbI, YCTPOHCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHI ITpecc, MaHOMETp, OapoMeTp,
BBICOTOMED, MIOPITHEBON HACOC, APEOMETP

PABOTA, MOITHOCTD, SOHEPT A

5.1 Mexanudeckas pabora

5.2 MexaHnueckasi MOILHOCTh

5.3 [IpocThie MeXxaHU3MBI: phIuar, 0J0K, HAaKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBECHS pblyara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky




5.5 "3onotoe npasuio" Mexanuku. KoadduuneHT noneznoro aeicTBus
MexaHu3MOB. [IpocTbie MeXaHNU3MBbI B OBITY U TEXHHUKE

5.6 [ToTeHunanbHast 3HEPTUHU TeJa, IOJHATOrO HaJ 3eMiel

5.7 Kunernueckas sHeprus

5.8 [TosHas MexaHuuecKkas FHeprusl. 3aKOH U3MEHEHUSI U COXPaHEHHUS
MEXaHUYECKON SHEPTrUuu

5.9 [TpakTrueckue pabOTHI:
Onpenenenue padbOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU Tella
10 TOPU30HTAJIBHOM TOBEPXHOCTH.
HccnenoBanue ycioBUi paBHOBECHUS pblyara.
N3mepenne KII/] HakIOHHON INIOCKOCTH.
W3ydeHne 3aKoHa COXpaHEHUsI MEXaHUUECKOH SHEPTUU

5.10 dusndecKue sIBJICHUS B IPUPOJIE: PbIYaru B TEJIC YEJIOBEKA

5.11 TexHUUecKne yCTPOUCTBA: phIvar, MOABMKHBINA M HETIOIBYKHBINA OJIOKH,
HaKJIOHHAs IUIOCKOCTh, IPOCTBIE MEXAHU3MBI B OBITY

Tabauma 22.2

[TpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0OpasoBaresbHON ITporpamMmsI (8 Ki1acc)

Kon

pe3yJibraTta

IIPOBEPSAEMOTO

[TpoBepsiembie TpeIMETHBIC PE3yIbTATHl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON
MporpamMMbl OCHOBHOTO 00111er0o 00pa3oBaHus

1.1

HCIIOJB30BaTh MMOHATHA

1.2

pa3invaTh ABJICHUA 11O OIMMCAHUIO UX XaPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIUX TaHHOC (1)I/I3I/ILIGCKOG SBJICHUC

1.3

pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PM3UYECKUX SBJICHUI B OKPYKAIOIIEM
MUpE, B TOM 4Hcie (pru3ndecKkue sBICHUS B IPUPOJE, TIPU 3TOM MEPEBOIUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJIEISATh CYIIECTBEHHBIE CBOICTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH

1.4

ONMCHIBATh U3yUEHHBIE CBOICTBA Te U (PU3NUECKHE SABJICHUS, UCIIONb3Ys
¢buznyecKkue BeIUYUHBL, IPU OIMCAHUN MTPABHIIBHO TPAKTOBATh PU3NUECKUI
CMBICJI HCTIOJIb3YEMbIX BETMYMH, 0003HAYEHUSI U €AMHUILIBI PU3NYECKUX BEITUYMH,
HaXOJUTh (POPMYIIbI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMU
BEJIMYMHAMU, CTPOUTDH IpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PHU3HUECKUX BEJIUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCTIONB3YS
W3y4EHHBIEC 3aKOHBI, IPY ATOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3aMUCBIBATh €T0 MATEMATUYECKOE BBIPAKCHHE

1.6

O0OBSCHATH (I)I/I3I/I‘-ICCKI/IG MponecChbl 1 CBOMCTBa TCJI, B TOM YHUCJIC U B KOHTCKCTC
CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XaPAKTCPa: BbIABIATL IPUYUHHO-




CJICZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | - 2 TOTHUECKUX IIaroB ¢
nOMOIIBIO | - 2 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHX SBJICHUH, (PU3NYECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHbIE 3aauu B 2 - 3 NeiCTBUSA, UCTIONB3Ys 3aKOHBI U (POPMYJIHI,
CBSI3bIBAIOIIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHAJIM3a YCIOBHS 33aJa4n
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATh HEAOCTATOK JAHHBIX JUIS PEIICHUS
3aJa4u, BHIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE JIJIsI €€ PelICHus,
IPOBOJUTH PacyeThl U CPABHUBATH MOIYUYEHHOE 3HaUCHUE (PU3MUECKON BEITUIHHBI
C MU3BECTHBIMU JAHHBIMU

1.8

paciio3HaBaThb HpO6J’ICM]':>I, KOTOPBIE MOKHO PCIIUTH IIPU ITOMOIIH (1)I/ISI/I‘IGCKI/IX
MCTOOB, MCITI0JIB3Ys OIIMCAHHUE UCCIICAOBAaHUA, BBIACIIATE ITPOBEPSAEMOC
MMPCAITIOJIOXKCHUC, OUCHNUBATD ITPABHUJILHOCTDL IMMOPAAKA MPOBCACHUA UCCIICOBAHUAA,
JA€JIaTh BBIBObI

1.9

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO (PU3UUECKUX SBICHUHN WU (PU3NIECKUX
CBOICTB Tem: GOpMYyIUPOBATH MTPOBEPSEMBbIE TPEATOIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEIJI0KEHHOTO0 000PYAOBaHUS, OMIMCHIBATH X0 ONbITA U
(bopMyITUpPOBaTH BHIBOIBI

1.10

BBITIOJIHATD MIPAMBIC UBMEPCHUA C HUCITIOJIb30OBAHUEM aHAJIOT'OBBIX HpI/I60pOB u
JaTYHMKOB (1)1/131/111601(1/1)( BCJIMYUH, CPABHUBATDH PE3YJIbTAThI I/ISMepCHI/Iﬁ C yueTOM
3a,I[aHHOﬁ a0COJIFOTHOH MNOTpCIIHOCTH

IIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OAHOHN (PU3MUECKON BETMYMHBI OT JPYTOi
C MCIIOJIb30BAaHUEM INPSAMBIX U3MEPEHUI: IJIAHUPOBATh HCCIIEA0BaHUE, COOMPATh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIeAYS IPEII0KEHHOMY IIJIaHY,
(UKCUPOBATH PE3yIbTAThI MOTYYEHHON 3aBUCUMOCTH B BUIE TaOIUIl U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3Y/IbTaTaM HUCCIEIOBaAHMS

1.12

IIPOBOAMTH KOCBEHHBIE U3MEpEHUs (PU3NYECKUX BEJIMYMH: IJIAHUPOBATh
U3MEpEeHUs], COOMPaATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CI€1ys MPENI0KEHHON
WHCTPYKIMH, U BBIYUACIATh 3HAYECHNUE BEJINYUHBI

1.13

COOJIFOIaTh MPaBHJIa TEXHUKH O€30MACHOCTH MPU pabOTe ¢ JIab0OpaTOPHBIM
o0opynoBaHrEM

1.14

XapaKTepU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OITOPOM HA UX OMMUCAHUS, HCIIOJIb3YSl 3HAHUS O CBOMCTBAx
buznYeCKuX SIBICHUN U HEOOXOAUMBIE (PU3NIECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTENbHBIE TPHOOPHI IO
CXeMaM M CXEMAaTHUYHBIM PUCYHKaM, COCTABIIATh CXEMBI JJIEKTPUUECKHUX LIETIEH C
MOCJIEA0BATENBHBIM U ITAPAJUIENBHBIM COCJUHECHUEM JIEMEHTOB, pa3iIndast
yCIIOBHBIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX Leneit

1.16

NPUBOAUTH MPUMEPHI (HAXOUTh HHPOPMALIUIO O TPUMEPAX) MPAKTHYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU /ISl 0OecreueHus
0€30MacHOCTH NP 00paleHNH ¢ TPUOOpaMu U TEXHUYECKHUMH YCTPOICTBaMH,




COXpPaHCHUA 310POBbA U CO6HIOII€HI/I$I HOPM 35KOJIOTHYCCKOTO IMOBCICHUA B
OKpY>Karollen cpee

1.17

OCYIIECTBIISATh TOUCK HH(pOpManmu Gpu3ndeckoro cojaepkanus B cetu IHTepHeT,
HA OCHOBE MMCIOIIUXCS 3HAHUH U IyTeM CPaBHEHUS JTOTIOTHUTEILHBIX
WUCTOYHUKOB BBIICISATH HH(DOPMAIIHIO, KOTOpast SIBISETCS POTHBOPEUYHNBOM HITH
MOJKET OBITh HEIOCTOBEPHOU

1.18

MCIOJIb30BaTh MPU BHIMOIHEHUH YUE€OHBIX 33JaHUN HAYUYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUEeCcKOro coliep:kaHus, CIpPaBOYHbIE MaTEPHAIIbI, PECYPCHI CETH
WuTepHer; BiaseTh NprueMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa30BaHUs
uH(pOpPMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO31aBaThb COOCTBEHHbBIE TUCEMEHHEIE U KpaTKUC YCTHBIC COO6HI€HI/I$I, 0606ma;1
I/IH(i)OpMaHI/IIO N3 HCCKOJBKHUX MCTOYHHUKOB (bI/ISI/I‘IeCKOFO COoJCpKaHus, B TOM
YHCJIC HY6J'II/I‘IHO MMPEACTABJIATh PE3YJIbTAThI HpO@KTHOﬁ Hnin HCCHGHOB&TGHBCKOﬁ
JACATCIIbHOCTH, ITPHU 3TOM I'PaMOTHO HCIIOJIb30BATh I/ISYLIGHHHﬁ MTOHATHUHBIN
arrapar Kypca (1)H3HKI/I, COIIPOBOKAATH BBICTYIIJIICHHUC HpeBeHTaHHCﬁ

1.20

IIPH BBITIOJTHEHUH YYCOHBIX TIPOSKTOB M HCCIICTOBAHUN (PU3NICCKUX MTPOIIECCOB
pacnpeneNsaTh 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABICHHBIMH
3a/1a4aMH, CJICIUTh 32 BHIMIOJTHCHUEM TUIaHA JCHCTBUI U KOPPEKTHPOBATH €T0,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B IEATEILHOCTh TPYIIIbI, BEICTPAHBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISISI TOTOBHOCTD Pa3peliaTh
KOH(JIUKTBI

Tabauma 22.3
[IpoBepsiembie 371€MEHTHI coaepkanus (8§ Kiacc)

Kon Kon IIpoBepsiemble 2JIEMEHTHI COAEPIKAHMS
pasgena  |3IeMeEHTa
6 TEIUJIOBBIE ABJIEHUA
6.1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUH CTPOEHUS
BeniecTBa. Macca 1 pazMmepsl MoJieKyil. ONBITHI, TOATBEPKAAIOIINE
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKONW TEOPUU
6.2 Mopenu TBEpI0TO, )KUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM BEIECTBA.
Kpucrannuueckue 1 amopgHble Tena
6.3 OObsicHEHHE CBOMCTB ra3oB, )KUJKOCTEN U TBEP/BIX TEJI HA OCHOBE
ITOJIOKEHUHN MOJIEKYJIIPHO-KHHETHUYECKON TEOPUH
6.4 CmaunBaHue U KallWJUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacmIMpeHne U cxKaThe
6.6 Temmepatypa. CBs3b TEMIEPATYPBI CO CKOPOCTHIO TETIOBOTO
JIBUKEHUS YaCTHI]




6.7

Buytpennss sHeprus. CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPruu:
TEIUIoNepeiaya U CoBepUIeHnE paboThI

6.8

BI/IIIBI TCIUIonepeaavyu: TCIIonNpoOBOJHOCTh, KOHBCKIHA, U3JTYYCHHUC

6.9

KomngecTBO TEIJIOTHI. YI[CJ'IBHaH TCIINIOEMKOCTD BE€IICCTBA

6.10

TeriooOMeH 1 TEII0BOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OajaHca

6.11

[InaBnenne n OTBEPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. YI[GJ'IBHaH
TCIJIOTA ITJIaBJICHU A

6.12

[Tapoo6pa3oBanue u koHaeHcanus. cnapenue. Kunenne. Y nenpHas
TEIUI0Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBiIeHUS

6.13

BiaxxHocTh BO31yXa

6.14

BHepFI/IH TOILIMBA. Y JieNbHas TEIIOTa CropaHus

6.15

[Tpunnume! padoTs! TermnoBsix Asuratenei KI1/ reroBoro aurarens.
TemioBbIe IBUTATENH U 3aIIMTA OKPYKAIOIIEH CPeIb

6.16

3aKOH COXpaHEHMsI U IIPEBPALIECHHS SHEPTUH B TEIUIOBBIX IIPOLECCax

6.17

[TpakTiueckue paboThI:

OnbITHI IO OOHAPYKEHUIO NEUCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.
OnBbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbIThI 1O HAOJIOEHUIO TEIJIOBOTO PACIIMPEHMSI Fa30B, )KUIKOCTEN U
TBEPABIX TEIN.

Ornpezenienne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJIEHUS BO3yXa OT €ro
o0beMa 1 HarpeBaHUs WM OXJIAXKIECHUS.

[TpoBepka rumoTe3sl TUHEHHOM 3aBUCUMOCTHU JIJTMHBI CTOJIOUKA
KUAKOCTH B TEPMOMETPUUYECKON TpyOKe OT TeMIepaTypsbl.
Habntoienne n3MeHeHns: BHyTpEHHEHW SHEPTuu Teja B pe3yibTare
Teruionepeiayi U padboThl BHEIIHUX CHIL

HccnenoBanue sBJI€HUS TEIUIO0OOMEHA MPU CMEIIMBAHUU XOJI0JHON 1
ropsiuyei BOJBI.

OmnpeneneHne KOJIMYECTBA TEILIOTHI, IOJIYYEHHOTO BOJIOM NpU
TEII00OMEHE C HarpeThIM METAIITMUECKUM LIUITUHIPOM.
Omnpenenenue ynenbHON TEIUIOEMKOCTH BelecTBa. MccnenoBanue
mporecca UCIIapeHusl.

OmnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA

6.18

du3nyeckue SIBICHUS B IprUpoaAc: MOBEPXHOCTHOC HATSAXKCHUC U
KalmUJUUTAPHBIC ABJICHUA B IIPUPOAC, KPUCTAJLJIBI B IPUPOAC, U3JTYUYCHHE
COHHLIE[, 3aMCp3aHnuC BOJOCMOB, MOPCKHEC 6pI/IBBI; O6p8.30BaHI/IC POCHI,
TyMaHa, UHCA, CHCTa




6.19

TexHu4eckue yCTponCTBa: KalWUIAPhI, IPUMEPBI HCIIOIb30BAHNS
KPUCTAJUIOB, )KUJKOCTHBII TEPMOMETP, NaTYUK TEMIIEPATYPbI, TEPMOC,
CHUCTEMAa OTOILIEHUs IOMOB, TUTPOMETPBI, ICUXPOMETP, I1apoBast
TypOUHa, TBUTATENIb BHYTPEHHETO CTOPAHUS

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexkTpusanus Teil. [[Ba poaa 3JIeKTpUUYECKUX 3apsJioB

7.2 B3aumogeiicTBue 3apskeHHbIX Tell. 3akoH KyoHa (3aBUCUMOCTD CHITBI
B3aMMOJIEHCTBUS 3apsKEHHBIX TEJl OT BEJMYHUHBI 3aps10B U paCCTOSHUS
MEXy TeJIaMu)

7.3 DnekTpuueckoe nose. HanpsskeHHOCTh AIeKTPUUECKOTro MOJIs.
[TpyHIMI CyNIEpIIO3ULIUH FIEKTPUUECKUX M0JIEH (Ha KaUeCTBEHHOM
YpOBHE)

7.4 Hocurenu snekrpuyeckux 3apsa10B. DJI€MEHTAPHbIA 3JIEKTPUUECKUN
3apan. Ctpoenue atoma. [IpoBOIHUKY U AUBIEKTPUKHU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa

7.6 DNEeKTPUUECKUH TOK. Y CJIOBHSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
M cTOYHUKH TOCTOSSHHOTO TOKA

7.7 JleiicTBHS SIEKTPUUECKOro TOKa (TEIIOBOE, XUMHUUECKOE, MAaTHUTHOE).
DNEeKTPUYECKUM TOK B JKUJKOCTAX U Ta3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HaPsHKEHNE

7.9 ConpoTuBieHe MPOBOJHUKA. Y IETbHOE CONTPOTUBICHUE BEIIECTBA

7.10 3akoH OMa aJ1g yyacTka 1enu

7.11 ITocnenoBarenpHOE M MapauIEIbHOE COETMHEHUE IIPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH 2JIEKTpUUECKOro ToKa. 3akoH Jlxoyins-Jlenna

7.13 DJeKTpUYECcKUe LIEeMU U NOTPeOUTENH SJIEKTPUIECKOM SHEPrUU B OBITY.
KopoTkoe 3ambikaHue

7.14 ITocTossaaBIe MarauTEL. B3anmoielicTBHE MMOCTOSHHBIX MarHUTOB

7.15 MarnuTtHoe noje. MarautHoe nosie 3eMJIM U €ro 3HaYeHUE JJIs1 KU3HU
Ha 3emiie

7.16 OmneiT DpcTena. MarHuTHoe 1moJie 3yeKTpudeckoro Toka. [Ipumenenue
ANIEKTPOMATrHUTOB B TEXHUKE

7.17 JleficTBHEe MarHUTHOTO MOJIS HA IPOBOJIHHUK C TOKOM.

DIIeKTPOABUTATENH MIOCTOSTHHOTO TOKA. Mcnonb3oBanue
AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE




7.18

Oneitel @apanes. SIBnenue 3eKTpoMarHuTHON MHAYKLMU. [IpaBuio
Jlenna

7.19

Onekrporeneparop. CriocoObl OTyYEHUs JIEKTPUUECKON IHEPTUH.
3JICKTpOCTaHI_[I/II/I Ha BO300OHOBIISIEMBIX HCTOYHHKAX SHECPIUn

7.20

[TpakTuueckue paboThI:

OnbITHI 1O HAOTIOECHUIO SJIEKTPU3ALUH TeNl MHAYKIUEH U TPU
CONPUKOCHOBEHUHU.

HccnenoBanue 1efcTBUS JIEKTPUUECKOrO MOJIs HA TPOBOJIHUKHU U
JTU3IEKTPUKH.

COopka u mpoBepka padoThI JIEKTPUUECKON [IENH MTOCTOSHHOTO TOKA.
W3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3 PE3UCTOP, OT
COIIPOTHUBIICHHUs PE3UCTOPA U HANPSKEHUSI HA PE3UCTOPE.

OnBIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD IEKTPUUYECKOTO
COIPOTHUBIICHHUS IPOBOJIHMKA OT €TI0 JUIMHBI, IIIOIIAIN ITOIIEPEYHOTO
CEYECHMS U MaTepHaa.

IIpoBepka npaBuia CI0KEHUS HAIIPSKEHUH TIPU ITOCIIE0BATEIbHOM
COCIMHEHUH IBYX PE3UCTOPOB.

IIpoBepka npasuiia s CUIIBI TOKA IIPU NAPAIIEIBbHOM COSUHEHNUN
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UJIYILIEr0 YEPE3 PEIUCTOP.
OnpeneneHne MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO YEpe3 JaMIIOUKy, OT
HaIIpsOKEHUs Ha HEH.

Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanne MarHUTHOTO B3aUMOJIEHCTBHS IIOCTOSTHHBIX MArHUTOB.
M3y4yeHnne MarHuTHOTO T10JIS ITIOCTOSIHHBIX MAarHUTOB IIPU UX
00BbEeIMHEHNH U pa3/ieTIeHUN.

HccenenoBanue neiCTBUSA HIEKTPUYECKOTO TOKA HA MATHUTHYIO
CTPEIIKY.

OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJIEHCTBUS
KAaTYIIKHA ¢ TOKOM M MarHuTa OT CHJIbl TOKA U HallpaBJICHUS TOKA B
KaTylIKe.

N3yuenune neicTBUS MarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM.
KoHncTpynpoBanue u usyyeHue padboThl AIEKTPOABUTATENS.
Nsmepenne KIIJ[ anekTpoaBuraTenbHON YCTaHOBKHU.

OIBITHI 110 UCCIIETOBAHUIO SIBJICHUS JIEKTPOMATHUTHON MHAYKIUU:
MCCIIEI0BAHNE N3MEHEHHI 3HAUEHUS U HAlIPABJICHHS] MHAYKIIMOHHOTO
TOKa

7.21

duznyeckue SIBICHUS B IpUPOAC: DJICKTPHICCKUEC SABJICHUA B
aTMocdepe, 2JEeKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T10JIe
3emiu, peii¢ NoacoB, pojib MArHUTHOTO MOJIS IS KU3HU Ha 3emIle,
MOJIIPHOE CUSIHUE




7.22

TexHuuecKkue ycTponCcTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJILTMETD,
peocTaT, CYETUHK JIEKTPUUECKOM SHEPTUH, IIEKTPOOCBETUTEIbHBIE
npuOOpHI, HarpeBaTeIbHBIE JIEKTPONPUOOPHI (TIPUMEPHI),
AIIEKTPUYECKUE NPEAOXPAHUTENHN, DIEKTPOMATHUT, HIEKTPOABUTaTEND
HOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSHHOIO TOKA

Tabmuma 22.4

[TpoBepsieMbie TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOM
oOpazoBaresbHON TTporpamMmsl (9 Kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsiembie TpeIMETHBIC PE3yIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOU
porpamMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC TOHATUS

1.2

pasiiniuaTtb ABJICHHA 110 OIIMCAHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘IGCKOG SABJICHHUC

1.3

pacrno3HaBaTh MPOSBICHUE U3YICHHBIX (DU3MUECKUX SBJICHUHA B OKPYXKAIOIIEM
MHUpE, B TOM 4HCIie (PU3HUECKUE SIBICHUS B IIPUPOJIE, IIPH 3TOM IIEPEBOIUTH
NPaKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJICIISATh CYIIIECTBEHHBIC CBOMCTBA
(npu3HakK) GU3NYECKUX SBICHUN

1.4

ONMCHIBATh U3yUEHHBIE CBOICTBA Te U (PU3NUECKUE SABJICHUS, UCIIONb3YS
¢u3nUecKre BeTMYUHBL, TIPU OMMCAHUU TPABUIIBHO TPAKTOBATH (PU3MUECKHIA
CMBICJI UCTIONIb3YEMBIX BEJTMUMH, 0003HAUYCHUS U €IUHUIIB (PU3NICCKUX BEITHYHUH,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYHUHY C IPYTHMU
BEJIMYMHAMU, CTPOUTH IPaMKN N3yYSHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUNINH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, GU3UUECKUE SIBJICHUS U MIPOIIECCHI, UCTIOJIB3YSI
W3y4YEHHBIEC 3aKOHBI, IPY ATOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3alUCHIBATh €T0 MAaTEMAaTUYECKOE BBIPAKEHUE

1.6

O0BSICHATDH (PU3NYECKHE TPOLIECCHI M CBOICTBA TeJl, B TOM YHMCIIE U B KOHTEKCTE
CUTYallUi IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2 - 3 TOTMUECKUX I1aroB ¢
HOMOIIBIO 2 - 3 U3yYEHHBIX CBOMCTBA (PU3MUYECKUX SBJICHUH, (PU3NYECKUX 3aKOHA
VI 3aKOHOMEPHOCTH

1.7

peliaTh pacyeTHbIE 3a7a4u (OMUparorecs Ha CUCTeMY U3 2 - 3 ypaBHEHHIA),
UCTIOJNB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE (DU3NYECKHE BETUYUHBL: Ha
OCHOBE aHaJIW3a yCIOBUS 33/1a4 3aUChIBaTh KPATKOE YCIOBUE, BBISBISAThH
HEJOCTAIONINE WU U30BITOYHBIC JaHHbBIE, BRIOMPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOUMBIE JJIs PEIIeHUs, IPOBOJAUTH PAcUeThl U OLIEHUBATH PEATUCTHUYHOCTD
MOJTYYEHHOTO 3HaUYeHUsI (PU3HUECKOMN BETMIMHBI

1.8

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIH (PU3NUECKUX
METO/I0B, UCIIOJIb3Ys ONMCAHUE UCCIIEIOBAHNUS, BBIIEISTH IIPOBEPIEMOE
IIPEATNOIIOKEHNUE, OLIEHUBATD IIPABUIIBHOCTD MIOPSIAKA IIPOBEICHUS UCCIIEOBAHU,
JieNaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHHUI U ONBITOB




1.9

IPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3HMUECKUX SBICHUN MU (PU3MUECKUX
CBOWCTB TEJ: CAMOCTOSITEIILHO COOMPATh YCTAaHOBKY M3 H30BITOYHOTO HabOopa
000pyI0BaHUSs, ONMCHIBATh X0/ ONBITA U €r0 Pe3yJbTaThl, (HOPMYyIHUPOBATH
BBIBOJIBI

1.10

IPOBOJUTH MTPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeNenss CpeaHee
3HaYCHHE U3MEPsEMON BEeIMYHHBI ((POKYCHOE pACCTOSIHUE COOMPAIOLIEH JTHMH3HI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHus (M3MEPUTEIBHOTO prdopa)

MIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3UUECKUX BETMYHH C
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI: MIIaHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (DUKCHUPOBATh PE3YIbTAThI MOTYYCHHON
3aBHCUMOCTH (PM3NYECKUX BETUYMH B BUJE TaOIHIl U TpaUKOB, AeNaTh BBIBOIbI
10 pe3yJibTaTaM MCCIIEA0BaHUS

1.12

MPOBOAMUTH KOCBEHHBIE U3MepEHUs GPU3NUYECKUX BETUYHH: IIJIAHUPOBATh
U3MEpEHHs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJTHATH U3MEPEHUS,
cienys NpeasioKEHHON UHCTPYKLIMH, BBIYUCIISITh 3HAUYEHUE BETUYMHBI U
AQHAJIM3UPOBATH MOJYYEHHBIE PE3YIbTaThl C YUETOM 33/IaHHOM MOTPEUTHOCTH
U3MEpPEHUI

1.13

coOiroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTU U padoTe ¢ 1a00paTOPHBIM
o0opynoBaHrueM

1.14

pa3nu4aTh OCHOBHBIC MPU3HAKHA N3YYCHHBIX (DHU3MUECKUX MOJICIICH: MaTepUaabHas
TOYKa, a0COTIOTHO TBEP/IOE TEJI0, TOUCYHBI UCTOYHHK CBETA, JTy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIEb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO sipa

XApaKTCPpHU30BaTh IIPUHIUIIBL JEeUCTBUS HN3YUCHHBIX HpI/I60pOB U TCXHHUYCCKHUX
YCTpOﬁCTB C OHOpOﬁ Ha UX OINHCAaHUs, UCTIOJIb3YA 3HAHUS O CBOMCTBaxX
(1)I/I3I/I‘IGCKI/IX SIBIICHUH U HeO6XOI[I/IMBIe (1)1/1314%01(1/16 3aKOHOMCPHOCTH

1.16

MCIIOJIb30BaTh CXEMbI M CXEMAaTHUUHbIE PUCYHKH N3Y4YEHHBIX TEXHUUECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHUYECKUX MTPOLECCOB MPHU
peleHnH y4yeOHO-ITPAKTUYECKHUX 3a/1a4, ONTUYECKHE CXEMBI Il IOCTPOCHHUS
n300pa’keHMi B TUIOCKOM 3epKaJie U cOOMparolei JuH3e

1.17

IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIMIO O TPUMEPaX) IPAKTHUECKOTO
MCIIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM KU3HU /711 OOecTieueHus
0€30MacHOCTH NP 00paleHUH ¢ TPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH,
COXpPaHEHHMsI 3]I0pOBbsI U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOT0 MIOBEACHUS B
OKpY>Karollen cpene

1.18

OCYIIECTBIISATh MOUCK HHPopManuu pu3ndeckoro coaepkanus B cetu HTepHET,
CaMOCTOSITENIbHO (hOPMYIHUPYS IOMCKOBBIN 3aIIPOC, HAXOIUTH MTYTH ONPECIICHHS
JIOCTOBEPHOCTH TTOJIYY€HHOM MH(POPMAIIMA Ha OCHOBE UMEIOIINXCS 3HAHUHN 1
JIOTTOJTHUTEIbHBIX UCTOYHUKOB

1.19

WCTIOJIb30BaTh NIPY BHITIOJTHEHUH YUE€OHBIX 33JaHUN HAYYHO-TIOMYISPHYIO
TUTEPATypy (PU3NUECKOro CofepKaHusl, CIIPABOYHBIC MaTEPUAIIbl, PECYPChI CETH




WuTepHeT; BIaieTh IprueMaMu KOHCTICKTUPOBAHUS TEKCTA, IPEOOPa30BaAHUS
uH(pOpPMAIIUY U3 OJTHON 3HAKOBOU CUCTEMBI B APYTYIO

1.20

cOo3/1aBaTh COOCTBEHHBIE MMCEbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE
UH(POPMALIUU U3 HECKOJIIBKUX HCTOYHHKOB (DU3UYECKOTO COAEp KaHus, MyOIHIHO
IIPEACTABIIATH PE3YJIbTAThI IPOSKTHON MJIM UCCIIEI0BATEIbCKON AEATEIbHOCTH,
IIPY 3TOM I'PAMOTHO MCIOJIb30BaTh U3YYCHHBINA NOHATUHMHBIN annapar U3y4aeMoro
paszena GU3MKHA U CONPOBOXKAAThH BHICTYIUICHUE MTPE3CHTALUEH C YIETOM
0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

1.21

IPY BBITIOJIHEHUU YY9EOHBIX TPOCKTOB U UCCIEOBAaHUN (PH3MUYECKUX MTPOIIECCOB
pacnpenenaTs 00I3aHHOCTH B TPYIINIE B COOTBETCTBHH C MTOCTABICHHBIMHU
3a71a4aMu, CJICAUTH 3a BHIITOJHEHUEM IIaHA JICHCTBUI U KOPPEKTHPOBATH €ro,
a/ICKBaTHO OIICHWBATh COOCTBEHHBIN BKJIA] B IEATEIBHOCTh TPYIIIIHI, BEICTPAHBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISAL TOTOBHOCTD pPa3peliaTh
KOH(JINKTHI

Tabauma 22.5
ITpoBepsieMbie 35IeMEHTHI cojepxkanus (9 Kiacc)

Kon Kon ITpoBepsieMble 2IIEMEHTHI COAEPIKAHUS
paszena | 3JIeMeHTa
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexanudeckoe aBuxeHue. MarepuansHas Touka. Cucrema oTcyera
8.2 OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBUYKCHUS
8.3 PaBHOMEpPHOE NPSMOIIMHENHOE JBUKEHHUE
8.4 HepaBHoMepHoe npsiMonHeHoe aBrkeHne. CpeaHsiss 1 MTHOBEHHas!
CKOPOCThH TeJla PYU HEPABHOMEPHOM JIBH)KEHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHHE
8.6 CBobonHoe nagenue. OnpiThl [anunes
8.7 PaBHOMeEpHOE ABMXKEHME IO OKpYKHOCTH. [lepnon n yactora
oOpaiuenus. JIuneliHas u yrimoBasi ckopocTu. LleHTpocTpeMuTenbHoe
YCKOpEeHue
8.8 Ilepsbiit 3akoH HproToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHIUII CYyTIEPIIO3ULIMM CHUIT
8.12 Cwia ynpyroctu. 3akoH ['yka




8.13

Cuna TPCHUS: CUJIa TPCHUS CKOJIBXXCHUA, CUJIa TPCHHUA ITIOKOA, APYruc
BUbI TPCHUA

8.14 Cuna TsKEeCTH M 3aKOH BCEMUPHOTO TATOTEHHUSA. Y CKOpEHUE
CBOOOTHOTO Ta/ICHUS

8.15 JBmxenue mianet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs 1 neperpysku

8.16 PaBHOBecue MaTepuanbHOM TOUKU. AGCOTIOTHO TBEPAOE TEJIO

8.17 PaBHOBecue TBEpIOro TEja ¢ 3aKpeIyIeHHOM 0Chio BpaileHus. MoMeHT
cubl. LleHTp TsKECTH

8.18 Nmnynbce Tena. M3menenue umnyibca. UMmynbe cuiibl

8.19 3aKOH COXpaHEHMsI UMITyJIbca

8.20 PeakTuBHOE IBUXKEHUE

8.21 Mexanndeckas paboTa 1 MOIITHOCTb

8.22 Pabora cui TsxkecTH, ynpyroctu, TpeHus. CBsi3b S3HEPIUU U pabOThI

8.23 [ToreHimanbHas SHEPrust TeJa, MOJHITOTO HaJl TOBEPXHOCTHIO 3eMIIH

8.24 [ToreHunanbHast SHEPrUs CXKATON NPY>KUHBI

8.25 Kunernyeckas sneprus. Teopema 0 KUHETUUECKON IHEPTUU

8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun

8.27 [TpakTrueckue paboThI:

Ornpenenenne cpeaHeil CKOPOCTU CKOJbKEHUs OpyCcKa UITH JBUKEHUS
HIapHKa 110 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHne ycKOpeHus Tella IPU paBHOYCKOPEHHOM JIBHJKEHUU 110
HAKJIOHHOM INTIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU

IPpU PAaBHOYCKOPEHHOM JIBUKEHUH 0€3 HauaJbHON CKOPOCTH.
[TpoBepka runoTessl: €ciu Npu paBHOYCKOPEHHOM JBM)KEHUH 0€3
HA4YaJIbHOM CKOPOCTH IIyTH OTHOCSTCS KaK Psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOINE IPOMEXYTKHA BPEMEHHU OJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUSI OT CHJIBI
HOPMAaJIbHOTO JJaBJICHHUS.

Onpenenenne k03P PUIIMEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU IPY>KUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHUU TeJa
10 TOPU3OHTAJIBHOM MMOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIPYTOCTH IPU MOIBEME I'Py3a €
MCIIOJIb30BaHNEM HEMOBUKHOIO U TOJBUKHOTO OJIOKOB




8.28

PuU3NYECKUE SABIICHUS B IPUPOJAE: IPUIUBBI U OTJIMBBI, JIBUKEHHUE
riaHeT CONTHEYHON CUCTEMBI, PEAKTUBHOE JIBUIKEHHE JKUBBIX
OpraHu3MOB

8.29

TexHHYeCKUEe yCTPOMCTBA: CIIMAOMETD, JATYUKHU IIOJI0KEHNUS,
paccTOsSHUS U YCKOPEHHUS], PAKEThI

MEXAHUWYECKUE KOJIELAHMA 1 BOJIHBI

9.1

KonebarenbHoe nmkenue. OCHOBHBIC XapaKTEPUCTHKH KOJICOaHHIA:
MepHuo/Ji, YacToTa, aMIUIUTY/Ia

9.2

MareMaTnyeckuil ¥ py>KUHHBIA MasTHUKU. [IpeBpaienue snepruu
IIpU KOJIe0aTeIbHOM JABMXKEHUN

93

3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

9.4

Mexanunyeckue BoiaHbL. CBOMCTBA MEXaHUYECKUX BOJIH. [IpoionbHbIe U
MOIEPEYHbIE BOJHBI. J[JIMHA BOJHBI K CKOPOCTh €€ PACIPOCTPAHEHUS.
MexaHn4ecKkue BOJIHBI B TBEPAOM TEJE, CEHCMUYECKHUE BOJIHbI

9.5

3ByK. 'poMKOCTh U BbIcOTa 3BYyKa. OTpakeHUE 3ByKa

9.6

NHudpa3Byk U ynbTpa3Byk

9.7

[TpakTuyeckune pabOTHI:

OnpeeneHre 4acTOThI U MIEPHOIa KOIeOaHH MaTeMaTHYECKOTO
MasITHUKA.

OnpeeneHre 4acTOThl U TIEpUo/Ia KojaeOaH i IPYKHHHOTO MasiTHUKA
HccnenoBaHue 3aBUCUMOCTH TTEPHOIa KOJICOAHUH MOABEIICHHOTO K
HUTH TPy3a OT JJINHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH ITEPHOA KOJICOaHUHN TPYKUHHOTO
MasiTHUKa OT MaccChl rpy3a.

[TpoBepka HE3aBUCHUMOCTH MEpUO/ia KOJIeOaHui rpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl Tpy3a U )KECTKOCTU NPYKUHBI. M3MepeHne yckopeHus
CBOOOJTHOTO TIAJICHUS

9.8

du3nyecKkue SIBICHUS B Iprupoac: BOCIPHUATUC 3BYKOB JKUBOTHBIMU,
3EMIICTPSACCHUC, celicMUUYECKue BOJIHBI, HYHaMH, 3X0

9.9

TexHUUYecKue yCTpOHCTBA: IXO0JIOT, UCIIOJIb30BAHUE YIIbTPa3ByKa B ObITY
U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DNeKTpOMarHUTHOE MoJjie. DIeKTPOMarHuTHbIe BOJIHbI. CBOMiCcTBa
AIIEKTPOMAarHUTHBIX BOJIH

10.2 [Ixana 3neKTPOMarHUTHBIX BOJIH

10.3 OneKkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoinHOBbBIE

CBOMCTBA CBETA




10.4

[TpakTuyeckue paboOTHI:
W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO
TenedoHa

10.5

dusnueckue ABICHHUS B IPUPOE: OHMOIOTUYecKOoe IeHCTBHE BUANMOTO,
yABTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHU I

10.6

TexHuueckne YCTPOfICTBaZ HCITOJIb30BAHHUC 3JICKTPOMAroHUTHBIX BOJIH
JIA COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

JlyueBast moniens cBeta. MicTouHuku cBera

11.2

[IpssmonuHeitHOe pacpocTpaHeHHe CBeTa

11.3

Ortpaxenue ceta. [mockoe 3epkano. 3aKoH OTpaKEHUs CBETa

11.4

HpCJIOMJ'ICHI/Ie cBeTa. 3aKOH IpCIIOMJICHUS CBCTA. ITonnoe BHYTPCHHCC
OTPa’XCHHUC CBCTA

Junza. Xop tydeil B IMH3€

11.6

Onrtuueckas cuctema ¢GoToanmapara, MUKpOCKOIIa U TeJIeCKona

11.7

I'ma3 xak onTuyeckas cUcTeMa. BHI/ISOI)YKOCTL H JaJIbHO30PKOCTb

11.8

Paznosxenue Oeyioro cBera B CIICKTP. OmnebiTel HetoToHa. CnoskeHune
CIICKTPAJIbHBIX LIBETOB. I[I/ICHGI)CI/IH CBCTa

11.9

[TpakTiueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHHUSI CBETOBOTO JIy4a OT yIiia
naJIeHusI.

W3yueHne XxapakTepUCTHK H300paKeHHUs TpeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEITOMIICHHUSI CBETOBOTO JTy4a OT
yrila ajeHusl Ha TPaHUIIE "BO3IYX - CTEKIIO".

[Tomyyenue n300paskeHmit ¢ TOMOIIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS U ONITUYECKON CHUIIBI
coOuparoIie JTMH3BL.

OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.

OMnBITH IO BOCIPUATHIO I[BETA MPEMETOB MIPH UX HAOIIOACHUH Yepes
[[BETOBBIE (DUIIBTPHI

11.10

dusnyeckue sABICHUS B ipupoe: 3atmenust Connua u JIyHsel, niBeta
TeJ, ONTHYECKUE ABJIEHUs B aTMocdepe (1BeT HeOa, pedpakuus,
panyra, MUpax)

11.11

TexHuuyeckue ycTporcTBa: OYKH, NEPHUCKOII, (hoToannapar, ONTHIECKHE
CBETOBOJIBI

12

KBAHTOBGIE ABJIEHUA




12.1 OmnsiThl Peszepdopaa u mumanerapHast Mozienb atoMa. Mojienb aToma
bopa

12.2 Hcnyckanne u normouieHrue ceta aroMoM. KBantsl. JInHeivarsie
CIIEKTPBI

12.3 PannoaktuBHOCTH. Anb(a-, 6eTa- U raMMa-u3JIydeHUS

12.4 Crpoenue atomHoro sipa. Hykinonnast Mojiess aTOMHOTO siipa.
N3oTomnsl

12.5 PannoaktuBHbie npeBpamenus. [lepuon nomypacnaga aToOMHBIX SiAEp

12.6 S nepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO
qyucen

12.7 DHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cunrtesa u genenusd saep. Mcrounnku suepruu CosHIA U
3BE3]1

12.9 S nepuas snepretuka. JleiicTBUe paiOaKTUBHBIX U3JIyYE€HUHN Ha )KUBBIC
OpraHU3MBbI

12.10 [TpakTuyeckune paboOTHI:
Habito1eHue CIUIOMHbIX U JINHEHYAThIX CIIEKTPOB U3JIyUYEHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY
nyTH (1o hoTorpadusim).
W3mepenue paanoakTuBHOTO hoHa

12.11 dusnyeckue sIBJICHUS B IPUPOJIE: ECTECTBEHHbIN paOaKTUBHbBIN (OH,
KOCMHUYECKHE JTyYH, paAMOaKTUBHOE U3Ty4eHHE IPUPOIHBIX
MUHEPAJIOB, NEHCTBUE PaAHOAKTUBHBIX U3JTyUEHUN Ha OpraHu3M
yeJioBeKa

12.12 TexHu4ecKkne ycTpoiCcTBa: CIEKTPOCKOI, MHAUBUYAIbHBIN JO3UMETD,
kamepa Bunbcona

25.8. 1514 mpoBeIeHUSI OCHOBHOT'O TOCYAapCTBEHHOTr0 3K3aMeHa 1o ¢usuke (ganee - OI'D o pusuke)
UCIOJIb3YeTCs epedeHb (KOAN(PUKAaTOp) MPOBEPSIEMbIX TPEOOBAaHUH K pe3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI OCHOBHOT'O 00IIIET0 00pa30BaHUs U AJIEMEHTOB COJIEPKAHUS

Tabmuma 22.6

[TpoBepsiembie Ha OI'D 1o ¢usnke TpedoOBaHUS

K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOr0 ypOBHS
MPOBEPSIEMOTO | OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbI OCHOBHOT'O OOIIIETO
TpeOoBaHus oOpa3zoBanus Ha ocHoBe PI'OC




[Tonnmanue ponu GU3MKU B HAYYHOU KapTUHE MHUPA;

c(OpMHPOBAHHOCTH OA30BBIX MPEACTABICHUH O 3aKOHOMEPHOU CBS3U U
MI03HABAEMOCTH SIBJIICHUI PUPOJIBI, O POJIM IKCTIIEPUMEHTA B (pU3HKe, O
cucTeMoobpa3yromeil poiau pU3NKH B pa3BUTHH €CTECTBEHHBIX HaYK, TEXHUKH U
TEXHOJIOTUH, 00 3BOITIONMHU (PU3NYECKUX 3HAHUN U UX POJIM B LIETOCTHON
€CTECTBEHHOHAYYHOH KapTHHE MUPA, O BKJIaJle POCCUHCKUX U 3apyO0eKHbIX
y4eHbIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHNE IPOLIECCOB OKPYKAIOLIETO
MUDA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHuUs 0 BUAaX MaTepuH (BEIIECTBO U MOJIE), O IBHKEHUU KaK CIoco0e
CYILLECTBOBaHUS MaT€pUH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUU CTPOEHUS
BEIIECTBA, O PU3NIECCKON CYITHOCTHU SBICHUHN MPUPOIBI (MEXaHUIECKUX,
TEIUIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX );

YMEHME pa3InyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PUZNYECKOE SBIICHUE;

YMEHHE Pacrlo3HaBaTh MPOSIBICHNE U3YUECHHBIX (DU3MUYECKUX SIBJICHUN B
OKpPY’KaroIlleM MUPE, BBIIEISAS UX CYILIECTBEHHBIE CBONCTBA (IPU3HAKU)

BJIaIleHI/IC OCHOBaMH IIOHSATHHHOTO arrapara 1 CAMBOJIMYCCKOI'O A3bIKa (1)I/ISI/IKI/I u
HCIIOJIb30BAHHUEC UX IJI PCIICHUA y‘-IC6HI)IX 3aaad,

YMCHUEC XapaKTCPU30BaATh CBOMCTBaA TCII, (1)I/I3I/I'~I€CKI/IC SIBJICHHA U ITPOLECCHI,
HCIIOJIb3YyA Q)yHHaMeHTaHLHI)IC 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHue ONuChIBaTh H3yYCHHBIC CBOMCTBA TEN U (PU3MUCCKHUE SBIICHUS, HCIIOJIB3Ys
(bu3YEeCKHEe BETUIMHBI

Brnanenue ocHoBaMM METOZI0B HAYYHOT'O ITO3HAHUS C Y4ETOM COOJIIOIEHUS TPaBUII
6e30IacHOro TpyJa:

HaOroieHne (pU3MUYECKUX SBJICHUN: YMEHHE CAaMOCTOSATENIHO COOUPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U3 JAHHOTO Habopa 000py10BaHUs IO
WHCTPYKIUH, ONIMCBIBATH XOJ OIBbITA U 3aIIUCHIBATh €r0 PE3YJIbTATHI,
(bopMyIHpOBaTH BBIBOJBI;

IPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUYECKUX BEJTMUMH: YMEHHE
IUTAHUPOBATh U3MEPEHUs, CAMOCTOATEIBLHO COOUPATh KCIIEPUMEHTAIbHYIO
YCTaHOBKY 110 MHCTPYKLIMH, BBIYUCIISITh 3HAYEHUE BEJIMYMHBI U aHAJTU3UPOBATh
IIOJIy4EHHBIE PE3YJIBTAThI C YYETOM 33JaHHOU MOTPEIIHOCTH PE3YJIbTaTOB
WU3MEPEHHU;

IIPOBEICHUE HECIIOKHBIX IKCIIEPUMEHTAIIbHBIX HUCCIEAOBAaHUI; CAMOCTOSITEIIBHO
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U IPOBOAMTH UCCIIEIOBAHHUE 110
UHCTPYKIUH, IPEACTABIATH NOJy4YEeHHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B
BU/JIE TaOIMIl U TpaUKOB, YYUTHIBATH MOTPEIIHOCTH, JIE1aTh BHIBOJIBI 110
pe3yJIbTaTaM MCCIIEN0BaHUs

[TonnmaHue XxapakTepHBIX CBOWCTB (PU3MUECKUX MOjeliel (MaTepralibHas TOUKa,
abCOJIFOTHO TBEPJOE TEJIO, MOJENIN CTPOSHUS ra30B, KHUJIKOCTEN U TBEPABIX TEJ,
IUTaHETapHasi MOJIENIb aTOMA, HYKJIOHHAs MOJIEJIb aTOMHOTO s7Jpa) U yMEHHE
MPUMEHSTh UX JIJIS1 OOBSICHEHUSI (PU3NUECKHUX TPOLIECCOB




YMmeHne o0bsICHATh (PU3UUECKUE MPOLIECCH  CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYallUl IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKkTepa, B YaCTHOCTH,
BBISIBIISITH IPUYMHHO-CIICACTBEHHBIC CBSI3U M CTPOUTH OOBSICHEHHUE C OTIOPOH Ha
U3y4EHHBIE CBOICTBA (PM3NYECKUX SIBIICHUH, (PU3NUECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENH

YMeHue pemarh pacueTHbie 3a1a4n (Ha 6a3ze 2 - 3 ypaBHEHUI ), HCTIONB3YS
3aKOHBbI U CI)OpMyJILI, CBsI3bIBAIOIINC (1)I/I3I/I‘-IGCKI/IC BCJIMYHMHBI, B 4aCTHOCTH,
3aIlIMCbIBATh KPAaTKOC YCIIOBHUC 3a/la4, BbIABIIATE HCAOCTAOIINUEC JAHHBIC,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIE JUIS €€ PEeIICHHs, UCTI0Ib30BATh
CIIPaBOYHBIC JAaHHBIC, IPOBOJUTH PACUCTHI U OLICHUBATL PCAJIMCTUIHOCTD
MOJIYYCHHOI'O 3HAUCHUA q)HBquCKOﬁ BCJIIMYMHBI; YMCHUC OIPCACIIATD
pa3sMepHOCTh (PU3NYECKON BETHMUUHBI, TOJIYYCHHOH MPH PEIICHUH 3a]jauu

YMeHHe XxapakTepu30BaTh IPUHLKIBI JCHCTBUS TEXHUYECKUX YCTPOUCTB, B TOM
qrciie OBITOBBIX TPUOOPOB, M MPOMBIIIUICHHBIX TEXHOJIOTHYECKUX MPOIIECCOB 110
UX ONHCAHHIO, UCTIONB3Ys 3HAHUS O CBOMCTBAX (PM3UUECKUX SBICHUNA U
HE00X0auMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH

10

YMeHHe UCTIONIb30BaTh 3HAHUS 0 (PU3UYECCKHX SIBJICHUSX B TIOBCEIHEBHOM KU3HH
JU1s o0ecriedeHus: 0€30MacHOCTH IPH 0OpaIlleHUH ¢ OBITOBBIMU ITPHOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 37I0POBbS M COOJFOICHUS] HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPYXKAIOIIEH cpejie; TOHUMaHue HEOOXOIMMOCTH
MPUMEHEHHUS JOCTHKCHUH (PH3UKU U TEXHOJIOTUH JIJIsl pallHOHAIIEHOTO
MPUPOJIOTIONB30BAHUS

11

OnbIT noucka, npeodpa3zoBaHus U MpecTaBleHus HH(opMaK (PU3NIECKOTO
COJIEpKAHUs C UCIOJIb30BaHUEM MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA;

YMEHHUE OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHON HH(pOpMAIMK HAa OCHOBE
MMEIOUINXCS 3HAHUN U IOTIOJHUTENIBHBIX HCTOYHUKOB;

YMEHHUE UCIOIb30BaTh MPU BHIMOJIHEHUH Y4EOHBIX 33JaHUI HayYHO-MOMYJIPHYIO
JAUTEpaTypy (HU3NUECKOTO COep KaHusl, CIPAaBOYHbIE MaTepUallbl, PECYpPChI CETH
WHTepHeT;

BJIa/IeHHEe 0a30BBIMU HaBbIKaMH MpeoOpa3zoBaHus HHPOPMAIUK U3 OJHON
3HaKOBOW CHUCTEMBI B IPYTyI0; YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U
YCTHBIE COOOLIEHHS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKMX HCTOYHUKOB

Tab6muia 22.7

IlepeueHb 31eMEHTOB coepkaHus, mpoBepsieMbix Ha OI'D o ¢usuke

Kon IIpoBepsieMBlii DJIEMEHT COnepKaHUA

1 MEXAHWYECKUE ABJIEHUA

1.1 Mexanndeckoe nBumxeHue. MarepuanpHas Touka. Cucrema orcyera. OTHOCUTEIBHOCTh
JIBUKECHHUS

1.2 PaBHOMepHOE U HEpaBHOMEpHOE ABMkEHHUE. CpenHss ckopocTb. PopMyna ais
BBIYHCIICHHS CPEIHEN CKOPOCTH:




Vv =

D)
t

1.3

PaBHOMepHOC HpHMOHHHeﬁHOC JBHKCHUC. 3aBHCUMOCTh KOOpAHUHATHI TCJIa OT BpEMCHU
B ClIyda€ paBHOMCPHOI'O HpHMOHHHeﬁHOFO JABWKCHUA:

x(t) = x0 + vxt.

Fpa(l)I/IKI/I 3aBUCHUMOCTH OT BPpEMEHU JIA IIPOCKIHUH CKOPOCTHU, IPOCKIUHN NNEPEMEIICHN A,
IIyTH, KOOPAWHATEI IIPpX PAaBHOMEPHOM pr[MOJ’IHHGfIHOM JABUXKXCHHUH

1.4

3aBUCHUMOCTh KOOpJAHUHATHI T€JIa OT BpEMEHU B ClIy4a€ paBHOYCKOPEHHOI'O
HpHMOJ’IHHCﬁHOFO JABUXKXCHUA:

2
t
x(t)=x,+v,t+a, -—.
2
@Dopmybl I IPOEKIMU HEPEMEIIEHNUS], TTPOEKIN CKOPOCTH U IPOEKLIUH YCKOPEHHS
IpHU PaBHOYCKOPEHHOM HPSIMOIUHEHHOM JIBHKEHUH:
2

t
sx(t):v0X~t+ax‘E,

v.()=v, +a, -t,
ax(t) = const,
v2x2 - v1x2 = 2axsx.

['paduku 3aBUCUMOCTH OT BPEMEHH IS MPOEKIIMH YCKOPEHUS, MPOEKIIUU CKOPOCTH,
IIPOEKIMH IIEPEMEIICHUS, KOOPAUHATHI P PABHOYCKOPEHHOM IPSIMOJIMHEWHOM
JBUKEHUH

1.5

CBO6OI[HO€ naacHuc. (DOpMy.TIBI, OIIMChIBAIOIIHNC CBO6OI[HO€ naacHucC Tciia 1o
BCPpTUKAIN (I[BI/I)KCHI/IC TCJIa BHHU3 UJIU BBEPX OTHOCUTCIIBHO ITOBEPXHOCTU 3eMJ'II/I).
rpaq)I/IKI/I 3aBUCHUMOCTH OT BpCMCHU I NPOCKIHUU YCKOPCHU A, TPOCKIIUU CKOPOCTU U
KOOpAUHATEI ITPpU CBO60)IHOM IMMagCHUU TCJia 110 BEPTUKAIN

1.6

CKopoCTh paBHOMEPHOTO JBUKEHMS TeJa 110 OKpykHOCTH. HarnpaBinenue ckopocTH.
dopmyiia A5 BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTH U IEPUO OOpaIeHHUS:

_27R
_T )

1%

LlenTpocTpeMutenbHOe yckopenue. HampapieHne eHTPOCTPEMHUTEILHOTO YCKOPEHUSL.
d)opMyna AJI BBIYHUCICHUA YCKOPCHHA:

®opmyia, cBsI3bIBaloLIas IEPUOJI U YaCTOTY OOpalleHus:




1.7

Macca. I[InoTtHOCTB BCIIICCTBA. (DopMyJIa JJI1 BBIYHUCIICHHUA ITIJIOTHOCTH:

_n
7

1.8

Cuna - BekTopHast pusudeckast BenuunHa. CI0oKEeHUE CHIT

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:

F=m-a.

ConanpaBiIeHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbIL, JEHCTBYIOIIEH HA TEIIO

B3aumoneiictue tein. Tperuit 3akod HeroToHa:

F

F; 152

N

1.12

TpeHI/IC IMOKOsA U TPCHUC CKOJIbKCHHA. d)opMyJIa AJIA BBIYMCIICHUA MOAYJIA CUJIBI TPCHUSA
CKOJIBXXCHHA !

Fp=wN

1.13

Jedopmarnus Tena. Yupyrue v Heynpyrue aegopmanuu. 3aKkoH ynpyroi aedopmamnmm
(3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:

m,-m
F=G- 22

Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
dopmyiia a7 BBIYUCICHUS CHIIBI TSKECTH BOJIM3H MMOBEPXHOCTH 3eMJIH:
F=mg.

JBuxenue nianet Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecomocTs u
neperpy3Ku

1.15

Wmnynbe Tena - BeKTopHast (pusnyeckasi BeIUUMHA.
p=my

NMritynbc cucTemsl Ted.
N3menenue umynbca. UMmynsce cuitsl




1.16

3aKOH COXpaHEHMsI UMITYJIbCA JJIs 3aMKHYTOM CHUCTEMBI TEN:
p =my, +m,v, = const.

PeaxkTuBHOE NBUKEHUE

1.17

Mexanudeckas padora. @opMyiia JjIsi BEIYUCICHUS paOOThI CHUIIBI:
A= Fscosa.

Mexanandeckas MOIITHOCTB:

1.18

Kunernueckas n IMOTCHIMAaJIbHAasA SHECPIrus.
CDOpMy.]'Ia JIIS1 BEIUMCIICHUS] KHUHETHUECKOM OHCPIuu:

2
my

2

E =

Teopema 0 KHUHETUYECKON YHEPTHH.
®opmyna A7l BBIYUCICHUS TOTEeHIIMATBHOM SHEPTUH Tela, MOAHITOro Haja 3eMIIeH:

Ep = mgh

1.19

MexaHuuecKkasi SHEprus:
E =Ek + Ep.

3aKOH COXpaHEeHMsI MEXaHNYeCKOoM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TPEHUS:

E = const.

IIpeBpamienrne MEXaHMYECKOW SHEPTUH IIPA HATMYUHU CHIIBI TPEHUS

1.20

ITpocTeie MexaHU3MBL. "30JI0TO€ IPaBUIIO" MEXAHUKH.
Peryar. MoMEHT CHUIBL:

M =FlL
VYciioBue paBHOBECHS pbluara:

Ml +M2+..=0.

[ToaBUXHBIN U HEMOABUKHBIN OJIOKH.

— 141'10]‘[63Ha}1
n — __fojestat

KIIJI mpocThIX MEXaHU3MOB, Arpascans




1.21

JlaBnenue TBEpAOro Tena.
®dopmyia 11 BBIYMCIICHUS IAaBJICHUs TBEPIOIO Tea:

pP=--

S
Hasnenue raza. ATMocepHoe JaBlieHHE.
I'mppocTaTudeckoe 1aBiI€HUE BHYTPH KHUJIKOCTH.
dopmyina 1 BBIYMCIICHNS JABJICHNS BHYTPU KUIKOCTH:

P =pgh+py,
1.22 3akoH [lackans. ['uapaBnuueckuii npecc
1.23 3akon Apxumena. Dopmyra 1is onpeneseHUs BHITAIKUBAIOLIEH CUIIbI, JEHCTBYIONICH
Ha TeJO, NOTPYKEHHOE B KUJKOCTh WM ras:
F Apx, = pgV.
VYcnoBue maBanus tena. [naBanue cy0B ¥ BO3yXOTIaBaHUE
1.24 Mexannueckue kojiebaHus. AMILTUTY/1a, IEPUOJI U YacToTa Kojiebanuit. dopmyia,
1
V==
CBSI3BIBAIOIIIAS YACTOTY U MEepUOJ KoJeOaHuH: T
1.25 MaremaTnueckuil ¥ Npy>KUHHBIM MasTHUKU. [IpeBpalienue s3Hepruu npu
K0JIeOATETbHOM JIBUKCHUHT
1.26 3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc
1.27 Mexanudeckue BoHBL. [IpoonbHbIe U monepedHble BOIHbL. J[JIMHA BOJHBI U CKOPOCTh
pacnpoCTpaHEHUs BOJHBI:
A=v-T
1.28 3Byk. [’ pomMKkoOCTb 1 BbICOTa 3ByKa. OTpa)k€HUE 3ByKOBOW BOJIHBI Ha IPAHULIE ABYX CpEL.
Wudpa3Byk U yiabTpa3Byk
1.29 [TpakTrueckue paboOTHI

W3mepenue cpeHel MII0THOCTH BELIECTBA; apXUMEI0BOM CUJIBL; dKECTKOCTU MPYKUHBI;
Kod(uIIMeHTa TPEHUS CKOJIbKEHMSI; paOOThI CUJIbI TPEHUS, CUIIbI YIPYTOCTH; CpeAHEN
CKOpPOCTH JIBUKEHHS OpycKa Mo HAaKJIOHHOM IIIOCKOCTH; YCKOPEHHUs: OpycKa mpu
JIBMDKEHUH 110 HAKJIOHHOW TUIOCKOCTH; YaCTOTHI M MepHo/ia KosieOaHui
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI M MepHo/ia KoJeOaHuil MPyKMHHOTO MasiTHHUKA,
MOMEHTA CHJIbI, IEWCTBYIOIETr0 Ha pblyar; padoThl CUJIBl YIPYTOCTH IPU MOAbEME Ipy3a
C TIOMOUIBIO HETIOJIBUKHOTO OJIOKA; paOOThI CHIIBI YIIPYTOCTH MIPH MOIBEME TPY3a C
MOMOIIBIO TOJBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMET0BON CHIIBI OT 00beMa MOTPY>KEHHOM YacTH Tela ’
OT IJIOTHOCTH HUJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOLIEW CHUJIBI OT MAcCChl TENA; CUJIBI
TPEHMSI CKOJIbXKEHUSI OT CUIIbl HOPMAJIbHOTO JaBJIEHUS U OT POJa MOBEPXHOCTH; CHUJIIBI
yIPYrOCTH, BO3HUKAIOLIEH B MPYKHUHE, OT CTENEHH JedopMaluy NPY>KUHBI; YCKOPEHUS




Opycka OT yriia HakJIOHa HaIPaBIISIFONICH; eproja (4acTOThI) KOJIeOaHU HUTSIHOTO
MasiTHUKA OT JUIMHBI HUTH; TIEpHOAa KoJeOaHui Py>KMHHOTO MasiTHIKA OT Macchl Tpy3a
1 )KECTKOCTH TPY>KUHBI; HCCIIEIOBaHNE HE3aBUCUMOCTH TIEPHOIa KOJICOaHUI HUTSHOTO
MasiTHUKa OT Macchl Tpy3a.

[TpoBepka ycnoBUs paBHOBECHS pblyara

1.30 ®uznyecKkue sIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHHS C Pa3IMUYHBIMU CKOPOCTSMU B
YKUBOM U HEXXUBOW IIPUPOJIE, IEUCTBUE CHIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIINBBI U
OTJIUBBI, IBUKEHME II1aHeT COTHEUHOM CHUCTEMBI, PEAKTUBHOE JBUKEHHUE HKUBBIX
OpPraHU3MOB, PHIYArH B TEJIC YEIOBEKA, BIUSHIE aTMOC(HEPHOTO JaBJICHUS HA )KUBOKH
OpraHu3M, IJIaBaHHEe PbIO, BOCIPUATHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE,
ceificMMuYeCcKHEe BOJIHBI, IIyHaMH, 3X0

1.31 TexHu4eckue yCTpoucTBa: ClIUIOMETP, JaTYMKH ITOJI0KEHHUS, PACCTOSIHUSA U YCKOPEHU,
JTMHAMOMETD, OIIIUITHUKH, PAKETHI, PhIYar, MOJIBUKHBIN U HETOABIKHBIN OJOKH,
HAKJIOHHAS TUIOCKOCTH, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCYIBI,
YCTPOMCTBO BOJIOIPOBO/IA, THIPABINYECKUH TIPECC, MAaHOMETP, OApOMETP, BBICOTOMED,
MOPUIHEBOW HACOC, ApEOMETP, 3X0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHU A

2.1 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
Mogenu TBepaOro, KHUJIKOTO U ra3000pa3HOro cocTosiHuil Beuiecta. Kpucramueckue
u amop(dHBbIe Tena

2.2 JIBmxenue yactuil BeuiectBa. CBsi3b CKOPOCTH JABHKEHUS YaCTHULL C TEMIIEPATYPOH.
BpoyHoBckoe naBmxenue, auddysus

23 CmaunBaHue M KallWUISIPHbBIE SIBJICHUS

24 TennoBoe pacIIMpEeHHE U CxKATUE

2.5 TemnoBoe paBHOBECHE

2.6 BuyTtpennss sneprus. Pabota u tersonepeaaya Kak crnocoObl U3MEHEHUs! BHYTpPEHHEH
SHEPrUu

2.7 Bune! Tenonepenayn: TeMI0ONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE

2.8 HarpeBanue n oxnaxnaenue ten. KoanyecTBo TemIOTHL. Y AeinbHas TEMI0EMKOCTb:
Q=cm(t2 - t1)

2.9 3aKOH COXpaHEeHMsI SHEPTUU B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIJIOBOro OasiaHca:
Ql+Q2+..=0

2.10 HcnapeHne u koHAeHcanus. MI3MeHeHre BHYTpEHHEN PHEPTUH B IIPOLIECCE UCTIAPEHUS U

KOHACHCAIIUH. Kumnenue JKUJKOCTH. Y AeabHas TeIIoTa Hap006p330BaHI/I}II

1.9

m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenne n KpUucCTaJuiu3anusi. H3menenue BHYTpeHHeﬁ OHCPI'UU IIPpU IJIABJIICHUU U
KpucTallin3alluu. Y nenpHas TEII0Ta IJIaBICHUS

Y

m

2.13

BHYTpeHHHH QHCPIuA CropaHusd TOIIJIMBA. yI[CJ'IBHaf[ TEIJIOTA CTOpaHusA TOILIIMBA:

q9=—
m

2.14

[Tpuntumne! padoTs! TermoBbix ABuraTenei. KI1JI TeroBoro asuraTess

2.15

[TpakTuyeckune paboThI

H3mepenue yenpbHON TeIUIOEMKOCTH METAITMYECKOTO MIIMHAPA; KOJMYECTBA TETUIOTHI,
HIOJIY4E€HHOT'O BOJIOW KOMHATHOW TeMIeparypbl PUKCUPOBAHHOM MacChl, B KOTOPYIO
OITyIICH HArPEeThIA MINH/P; KOJMYECTBA TEIUIOTHI, OTAAHHOTO HArPEThIM LMIMHAPOM,
II0CJIE OIYCKaHHUs €ro B BOAY KOMHATHOW TeMIEPaTypbl; OTHOCUTEILHOM BIaKHOCTH
BO3/lyXa; yAeIbHOHN TEIIOTHI TUIABJICHHS JIB/A.

HccnenoBanue M3MEHEHHSI TEMIIEPATyphl BOIBI TP PA3IHMYHBIX YCIOBHSX; SBJICHUS
TEIII000MEHA MPH CMEUIMBAHUH XOJIOTHON U TOpsYeii BOJIBL; MPOLIEcca NCTIapEHUs

2.16

duznueckue SABJICHUS B IprUpOoAC: MOBEPXHOCTHOC HATSAKCHUC U KAITMJUIAPHBIC ABJICHUA
B IIPUPOJIC, KPUCTAILIBI B IPHPO/ie, u3nydeHne CoHIa, 3aMep3aHne BOJIOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHeTa

2.17

TexHu4eckue ycTpoucTBa: KaluUIAphL, IPUMEPBI KCIIOJIb30BAHUS KPUCTAIIOB,
JKUJKOCTHBIM TEPMOMETP, TaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTAaTEIb BHYTPEHHETO CTOPaHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

Onektpuzanus Tei. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

3.4

Onektpuueckoe noje. HampspkeHHOCTH anekTpuueckoro nois. [IpuHiun cyneprno3nunu
AIIEKTPUYECKUX IoJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu snektpuyeckux 3apsaaoB. [[elicTBUue 3IEKTPUUECKOTO MOJIs Ha SIIEKTPUYECKHUE
3ap$1/:[51. HpOBO)IHI/IKI/I )41 )II/ISJ'ICKTpI/IKI/I

3.6

[TocTostHHBIM 2neKkTpuyecKuid TOK. JleicTBus anekTpuieckoro Toka. Cumia Toka.
Hanpsxenue.

=4
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3.7

:‘)HGKTpI/ILICCKOC COIIPOTUBJICHHUC. YI[CJ'IBHOC SJICKTPHUYCCKOE COIIPOTHUBIICHUC!

3.8

3.9

HOCJIG,I[OB&TCJIBHO@ COCAMHECHNEC ITPOBOJHUKOB!

I1=12; U=UIl +U2; R=R1+R2.
[TapamienpHOE COCIMHEHUE IIPOBOJHUKOB PABHOTO COIPOTHBIICHHUSA:

R=B
Ul=U02;1=11+12; 2,

CMenranHbIe COCAMHCHUA ITPOBOAHHUKOB

3.10

PaboTta u MOIIHOCTDB JJICKTPHUYCCKOI'O TOKA.

A=U-1-tP=U-"1I

3.11

3akoH Jlxoynsa-Jlenna:

Q=I2-R-t

3.12

OmneiT OpcTena. MarHuTHOE 1oJie IPSIMOTro MPOBOAHUKA C TOKOM. JIMHMM MarHUTHON
UHIYKIUH

3.13

MarauTHOE I10JI€ MOCTOSHHOI'O MaruuTa. B3anMoieiicTBHE ITOCTOSHHBIX MAarHUTOB

3.14

JlelicTBME MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM

3.15

Onpitel Gapanes. SABnenue snekrpoMarHuTHON HHAYKUUU. [IpaBusno Jlenna

3.16

[TpakTyeckue paboThl

M3MepeHue 27EKTPUUECKOTO CONTPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH JIEKTPUUYECKOT O
TOKa; pabOThI 3JEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOILIETO B IIPOBOIHUKE (PE3UCTOPBI,
JIaMII0YKa), OT HANPSKEHUS Ha KOHLAX TPOBOJHHUKA; 3aBUCUMOCTH COIIPOTUBIIEHUS OT
JUIMHBI TIPOBOJIHUKA, TUIOIIAU €T0 IONEPEYHOTO CEYEHUSI U YI€IBHOTO COMPOTUBIICHMS.
ITpoBepka nmpaBuiia Al JIEKTPUUECKOTO HAIPSKEHUS ITPU [1OCIIE0BATEIbHOM
COETMHEHUH MPOBOIHUKOB; IIPABUJIA AJISl CHIIBI 3JIEKTPUUECKOTO TOKA MPU
napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)




3.17 dusnuecKue sIBICHUS B IPUPOJIE: FIEKTPHUUECKUE SIBICHHS B aTMOCc(hepe, HEKTPUIECTBO
KHUBBIX OPraHU3MOB, MArHUTHOE T10JIe 3eMJIH, Apeiid MOI0COB, POJIb MATHUTHOTO TOJIS
JUISL )KU3HU Ha 3eMile, NOJIIPHOE CUSHUE

3.18 TexHuueckue ycTponcTBa: 3JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
AIIEKTPUUYECKON IHEPTUH, FNEKTPOOCBETUTENIbHBIC IPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPONPUOOPHI (TPUMEPBHI), SNEKTPUIECKHE PEAOXPAHUTEIH, HIEKTPOMArHHT,
AJIEKTPOIBUraTEINb [TOCTOSHHOTO TOKA, TEHEPATOpP IOCTOSHHOIO TOKA

3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkana 31eKTpOMarHUTHBIX BOJIH

3.20 JlyueBast moniens cBeta. [IpsiMmonnHeitHOoe paciipocTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaiio

3.22 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHHS CBETA

3.23 Hucniepcust cBera

3.24 JInnza. Xop myuent B inH3e. POKYCHOE pacCTOsSHUE JIMH3BL. OnTHYECKas Cuila JUH3bL:
D=1/F

3.25 ['na3 xak ontudeckas cucrema. OnTuyeckue npuoopsl

3.26 [IpakTrueckue paboThI
H3mepeHne onTH4ecKon CHIIbI COOMPAIONIEii TMH3bI; (POKYCHOTO PACCTOSHHUS
coOuparoliei TUH3BI (110 CBOICTBY paBeHCTBA pa3MepOB MpeAMETa U H300pakeHus,
KOTJIa IIPEIMET PACIIONIOKEH B TBOMHOM (poKyce), moKa3aTesst MPeIOMIICHHSI CTEKIIA.
HccnenoBanue cBOMCTBA U300paKEHMSI, MOTYYEHHOTO C TIOMOIIBIO COOMPAOIICH JINH3HI,
U3MEHEHUs (POKYCHOTO PACCTOSIHUS IBYX CIOEHHBIX JIMH3; 3aBUCMOCTH YTIJia
MIPEJIOMJIEHUSI CBETOBOTO JIy4ya OT yTIJIa MaJieH!s Ha TpaHuIle "BO3/IyX - CTEKJIO"

3.27 ®dusnueckue siBieHus B mpupoje: 3arMenus Connua u JIyHsl, 11BeTa Ten, ONTHYECKUE
sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 TexHuuyeckue ycTpoicTBa: OYKH, IEPUCKOII, poToanmnapaT, ONTHIECKHE CBETOBO/IbI

4 KBAHTOBBGIE SABJIEHUA

4.1 PagnoaktuBHOCTH. Anb(a-, 6era-, ramma-u3inydeHus. Peakuuu ansga- u 6era-pacnaga

4.2 Omneitel Pesepdopna o paccesnuto anbda-dactuil. [nanerapuas Mozennb atoma

4.3 CocraB aroMHoTO sigpa. M30T0ms!

4.4 [Tepuon nomypacnaia aTOMHBIX sJep

4.5 S nepHble peakiu. 3aKOHbI COXPaHEHUS 3apsS0BOTO U MAaCCOBOTO YUCEI

4.6 dusnueckue sIBIEHUS B IPUPOJIC: €CTECTBEHHBINH paAHOaKTUBHBIN (POH, KOCMHUYECKHUE

Jy4d, paauOaKTUBHOC U3JIYUYCHUC ITPUPOJHBIX MUHCPAJIOB, JIelcTBHe PaaAOaKTUBHBIX
I/ISJ'Iy‘-ICHI/Iﬁ Ha OpraHu3M 4CJIOBCKa




4.7

TexHu4ecKkue yCTpouCTBa: CIIEKTPOCKOII, MHIAUBUYAJILHBIA JO3UMETP, KaMepa
BunbcoHa, snepHas sHEpreTuka

TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

No /11

HanmeHnoBanue pasaciioB u

TeM y4eOHOro npeamera

Komanuect
BO 4acOB

[IporpammHoe
coJiepyKaHue

OCHOBHbBIE BH/IBI JICATCIBHOCTH
00yJarIUXCs

Pa3nen

1. ®u3uka u ee poJib B MO3HAHUU OKPYKAIOIIEro MUpa

1.1

du3zrka - HayKa 0 MpUpoje

2

®dusuka - HayKa o
rpupoje. SBieHus

BrisiBiieHUE pa3ninduil MEeXIy
(bU3MYECKUMU U XUMUYECKUMU
[IPEBPALLICHUSIMH.

Pacrio3HaBanue U KiaccupuKaus

[IPUPOBI. .

(bu3HYECKUX SIBICHUM:
DusnuecKue sBICHUS:

MEXaHUYECKUX, TEIIOBbIX,
MeXaHUYECKHUE,

AIIEKTPUYECKUX, MATHUTHBIX U
TEIIOBBIE,

CBETOBBIX.
HIIEKTPUUYECKHE,

HabutoieHue u onucanue
MarHUTHbBIE, CBETOBBIE, N

(U3HUYECKUX SBICHUMN
3BYKOBBIE

1.2 |®usmyeckue BEIUYUHBI 2 dusnueckue OnpenesneHue HeHbl JeJIeHUs Kbl

BEJTMYUHBI. M3MEPUTENBHOTO Ipudopa.
3mepenue l3MepeHue TMHEHHbBIX pa3MepoB Tell
(U3NIECKUX BETUYMH. (M IPOMEKYTKOB BPEMEHH C yUETOM
duznueckue norpemHoctei. 3mepenue oobpéma
PUOOPHI. PKUJKOCTU U TBEPJIOTO TEJa.
[TorpemHocTs 3mepenne TeMneparypsl Ipu
3MepeHuit [MOMOIIH JKUJKOCTHOT'O TEPMOMETpA U
Me:xyHapoiHas aT4rKa TEMIIEpaTyphl.

crucTeMa €IUHUI]

BBIITOIHEHNE TBOPYECKHUX 3a/IaHAN
10 TMIOMCKY CITIOCOOOB U3MEPEHHUS
HEKOTOPBIX (PU3NYECKUX
XapaKTepUCTHK, HAIPUMEDP, Pa3MEPOB
MaJIbIX 0OBEKTOB (BOJIOC,
IPOBOJIOKA), YAATIEHHBIX 00BEKTOB,

[IPOMEXYTKOB BPEMEHH.
OOcykaeHune npeagaracMbIx




1.3.

EcTecTBeHHOHAy4HbIN
METO/] TIO3HAHUS

Kak ¢usuka u npyrue
€CTECTBCHHBIC HAYKH
M3Y4aroT MPUPOTY.
EcTecTBeHHO-
Hay4HbII METO/
[MO3HAHUS:
HaOJII0IeHUE,
[MOCTAHOBKA HAYYHOTO
BOIPOCA, BHIJIBUIKCHHE
TUIIOTE3, SKCIIEPUMEHT
10 MPOBEPKE TUTIOTE3,
00BsACHEHHE
Ha0JII01aeMOT0
sBiIeHus. Onucanue
(bU3UYECKUX SBICHUI
C IMOMOILILIO MOJIETIEH

BriasuxeHne TumnoTes,
0O0BSACHSIONIUX MPOCTHIC SIBICHUS,
HarpuMmep:

[MO4YeMy OCTaHaBIMBAETCS
JBHKYILIEECS 110 TOPU30HTAIBHOM
[MOBEPXHOCTHU TEJIO;

[MOYEMY B KaPKYIO [MOT0ly B CBETJION
OJEXKIE MPOXJIAHEN, YEM B TEMHOM.
[Ipeioskenue crnocoboB MPOBEPKU
TUITOTES.

[IpoBeneHue nccaea0BaHus Mo
[IPOBEPKE KaKOM - TNOO TUIIOTE3bI.
[TocTpoeHue mpocTenmx Moienen
(bU3UYEeCKUX ABICHUH (B BUIC
PUCYHKOB WJIM CXEM), HAIIpUMEP
naJieHue MmpeaMeTa; IpSIMOIMHEHHOe
pacipoCcTpaHEHUE CBETa

HMToro no pasaceiny

6

Paznen 2. HepBOHa‘laﬂbHHe CBCACHUA O CTPOCHHUHU BCUICCTBA

2.1 CTpoeHue BelecTBa 1 Ctpoenue BemecTBa: |[HabmroneHrne u HHTEpIpETAIS
QTOMBI 1 MOJIEKYJIbI,  (OIBITOB, CBHIETEIHCTBYIOIIUX 00
X pazMepbl. ONBITHL, [ATOMHO-MOJIEKYJISIPHOM CTPOCHUU
TOKa3bIBAIOIINE BEIIECTBA: OMBITHI C PACTBOPEHUEM
TICKPETHOE CTPOCHUE [PA3TIUYHBIX BEUIECTB B BOJIE.
BeleCTBa Ornenka pa3MepoB aTOMOB M MOJIEKYJT
C MCMOJIb30BaHUEM (poTorpaduii,
MOJTYYCHHBIX Ha aTOMHOM CHUJIOBOM
Mukpockorie (ACM) - nabopaTopHas
pabota 1o Teme: «O1eHKa
TuamMeTpa aToMa METOJIOM PSIOB (C
MCTIOJIb30BaHuEM (poTorpaduii)».
A
2.2 |IBmxeHue u JIBr>KEHME YacTHI] Habmtoienue u o0bsicCHeHNE

B3aUMOCHCTBHUE
JacTull BCIICCTBA

BelecTBa. CBsA3b
CKOPOCTH JIBH>KEHUS
YaCTHI] C
TEeMIIEpaTypoi.
bpoyHOBCKOE
nBuKeHue, UGG y3us.
B3aumoneicreue
YaCTHI] BEIIECTBA!
[IPUTSKEHUE U

ATTaATTTATIDATTITIA

OpOYHOBCKOTO JIBUKEHUS U
SBIICHUST TUPDY3UH.

[IpoBeneHue U 00BSICHEHUE ONBITOB
10 HaOJIIOACHUIO TETIJIOBOTO
pacmpenus ra3oB. [IpoBeneHue u
0O0BSCHEHUE OTIBITOB I10
0OHAPYKEHHUIO CHIT MOJIEKYJISIPHOTO
NPUTSDKEHNS M OTTAJIKWBAHHS




2.3 ArperatHblie 2 ArperatHbie Onucanue (¢ UCIOJIb30BaHUEM
COCTOSIHUS BEILIECTBA COCTOSIHMSI BEIIECTBA: [IPOCTBIX MO/IEJ€i1) OCHOBHBIX
CTpOEHME ra3os, pa3iauyuuii B CTPOECHUM ra3os,
PKUJIKOCTEN U TBEPJIBIX PKUJIKOCTEN U TBEPIBIX TEII.
(kpuctaummueckux)  |(OOBSICHEHHE MAJION CKUMAaEMOCTH
Tell. BzanmocBs3b PKUJIKOCTEN U TBEPIBIX TE,
MEXy CBOMCTBAMH  [0OJIBILION CXKMMAEMOCTH Ta30B.
BELIECTB B Pa3HbIX OOBsicHeHHE COXpaHEHUs! POPMBI
arperaTHbIX TBEP/IBIX TE U TEKY4ECTU
COCTOSIHUSIX U UX KUKOCTH.
ATOMHO-M [IpoBeeHE OMBITOB,
0JIEKYJISIPHBIM TOKa3bIBAOLIUX, YTO B TBEPIOM
CTPOEHHUEM. COCTOSIHUM BOJIbl YACTHILIbI
OcoGenHoctu HaxOJATCS B CPETHEM JaNbIIIE IPYyT
arperaTHbIX 0T Jpyra (IUIOTHOCTh MEHBIIIE), YeM
COCTOSIHUI BOJIbI B YKUKOM.
Y cTaHOBJIEHUE B3aMMOCBSI3H MEXTY
0COOCHHOCTSIMU arperaTHbIX
COCTOSIHMI BOJBI U
CYyILIECTBOBAaHUEM BOIHBIX
opraan3mMoB (MC - 6uoorus,
reorpadus)
Mrtoro no pazaeny S

Paznen 3. J/[BmkeHHne B B3aMMOJCHCTBHUE T

3.1

MexaHn4ueckoe
BIDKEHUE

3

MexaHU4ecKoe
NBIDKCHUE.
PaBHOMEpHOE U
HEPaBHOMEPHOE
nBukeHue. CKOpoCTb.
CpenHsist CKopocThb
[IpY HEPABHOMEPHOM
nBIKeHUU. Pacuér
[yTH U BPEMEHU
IBIKEHUS

lccrnenoBanue paBHOMEPHOTO
JIBUKEHUSI, ONIPEICTICHUE €T0
[IPU3HAKOB.

Habmto1eHne HepaBHOMEPHOTO
JIBUJKEHUSI U OIIPE/ICIICHUE €r0
OTJINYKNA OT PAaBHOMEPHOTO
JIBIDKCHUS.

OnpeneneHrue CKOPOCTH
[PaBHOMEPHOTO BMKEHUS (IIapuKa
B JKUJIKOCTH, MOJCIH
DIIEKTPUYECKOTO aBTOMOOUJIS U
T.J.).

Omnpenenenue CpeHe CKOPOCTH
CKOJIbKEHUS OpycKa WM [IapuKa
[0 HAKJIOHHOM IJIOCKOCTH PernieHue
3a/71a4 Ha ONpEJIeTICHUE MYTH,




3.2

Nuepuus, macca,
[LIOTHOCTh

SIBIIeHME MHEpLUH.
3aKOH MHEPIUHU.
B3anmojeiicTBue Ten
KaK MpUYMHA
M3MEHEHUS CKOPOCTH
nBIkeHusa Ten. Macca
Kak Mepa HHEPTHOCTHU
tena. [I1oTHOCTE
BeniecTBa. CBA3b
IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI
B eIUHULIE 00BEMA
BEIIlECTBA

OOBsicHEeHHE U TPOTHO3UPOBAHHE
SIBIICHUIA, 00YCJIOBJIEHHBIX
WHEpLUEH, HalIpuMep, 4TO
[IPOUCXOJUT IIPU TOPMOKEHUH UIIU
PE3KOM MaHEBpE aBTOMOOMUIIS,
[10YE€MY HEBO3MOKHO MIHOBEHHO
[IPEKPATUTH ABM)KEHUE Ha
BEJIOCUIIE/IC WJIM CAMOKATE U T. 1.
[IpoBencHUE U aHAJIU3 OIIBITOB,
IEMOHCTPHUPYIOIIUX U3MEHEHUE
CKOPOCTH JIBUJKEHUS TeJla B
pe3yJIbTaTe NEUCTBUS HA HETO
IPYTHUX TEIL.

PenieHue 3a1a4 Ha onpezeiieHue
Macchl Tena, ero 00bEma u
[JIOTHOCTH.

[IpoBeieHME M aHAIU3 OMBITOB,
IEMOHCTPHUPYIOIINX 3aBUCUMOCTb
M3MEHEHHUS CKOPOCTH Tejla OT €T0
MacCCBhI TIPH B3aUMOJICHCTBUH TEII.
3MepeHne maccel Tena
Pa3TMYHBIME CIIOCOOAMMU.
Omnpenenenne IOTHOCTH TeJa B
pe3ysIbTaTe H3MEPEHHUS €r0 MacChl U
00bEMa




3.3

Cuita. Bunsr cunn

14

Cuita Kak
XapaKTEePUCTHKA
B3aMOJCHCTBUS TEII.
Cuna ynpyrocta u
3aKoH ['yka.
3mepeHne CUIIBI C
IIOMOIIILIO
TMHAMOMETpa.
SIBIIEHNE TATOTCHUSA U
cria Tshxectu. Cuma
TSOKECTH Ha JPYTUX
miaHeTax. Bec Tena.
HeBecomocTh.
C0KeHHe CHII,
HAMpaBJICHHBIX M0
OJIHOM MPSIMOH.
PaBHOnelicTBYOIIAS
cui. Cuiia TpeHus.
TpeHue CKOJIbXKEHUS U
TpeHue nokos. TpeHue
B IIPUPOJIC U TEXHHUKE

3ydeHune B3auMOICUCTBUS KaK
MPUYMHBI U3MEHEHHS CKOPOCTH
Tera Uiy ero nehopMaluu.
Onucanue peasbHbIX CUTyalul
B3aUMOJICYCTBUS TEJ C IIOMOIIBIO
MOJIEJIEH, B KOTOPBIX BBOJUTCS
[OHATHE U N300paKEHHUE CUIIBI.
l3yueHue Cuibl yIpyrocTH.
lccnenoBanue 3aBUCUMOCTH CHJIBI
YIPYTOCTH OT YIUIMHEHUS
[PE3NHOBOTO LIHYpa WU MPY>KUHBI
(c mocTpoeHuneM rpaduka).
AHaIN3 MPAKTUYECKUX CUTYyallui, B
KOTOPBIX MPOSIBIISIETCS IEHCTBUE
CUJIBI YIIPYrocTu (YIpYyrocTh Msya,
KPOCCOBOK, BETOK JIepeBa U JIp.).
AHaJIN3 CUTYaIUil, CBSI3aHHBIX C
SIBIIGHUEM TSATOTCHHUSI.

OObsacHeHne OpOUTAIEHOTO
TTBUKEHHUS TIAHET C
MCTIOJIb30BAHUEM SIBIICHHSI
TATOTCHHS U 3aKOHA MHEPIIHH.
l3MepeHue Beca Tena ¢ HOMOIIbIO
nuHamomMeTrpa. OG0CHOBaHUE 3TOTO
criocoba u3MepeHusl.




AHAJIM3 U MOJICTTUPOBAHUE SIBICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIIBHOE
[10JIy4E€HUE IPaBUJIa CII0KEHUS CUII,
HaIpaBJIECHHBIX BI0Jb OJTHOM
npsimoit. OnpeiesieHue BeTUYHHBI
PAaBHOJCHCTBYIOLIEH CHUIL.
l3yueHue Cuibl TpeHUs
CKOJIBXKEHUS U CUJIBI TPEHUS TTOKOSI.
lccnenoBanue 3aBUCUMOCTH CHJIBI
TPEHUSI OT CUJIbI JABJICHUS U
CBOMCTB TPYIIMXCS TOBEPXHOCTEH.
AHaIM3 MPAKTUYECKUX CUTYyallui, B
KOTOPBIX MPOSIBIISIETCS IEHCTBUE
CHUJIBI TPEHUS, UCTIONb3YIOTCS
CrIocoObI €€ YMEHBIICHUS WU
yBeIMUYEHUS (KaTaHHE Ha JIbDKAX,
KOHBKAX, TOPMOKEHHE aBTOMOOUIIS,
MCIIOJIb30BAaHUE TIOIIIUITHUKOB,
[J1aBaHHE BOJAHBIX )KUBOTHBIX U
np.). Pemenue 3amgau ¢
MCII0JIb30BaHUEM (OpMYIT AJIst
pacd€Ta CHJIBI TSIKECTH, CUIIb
YIPYTOCTH, CUJTBI TPEHUS

Mrtoro no pazaeny
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Pasnen 4. JlaBnenue TBEPBIX TeJl, )KUIKOCTEN U I'a30B

4.1

JlaBiIeHUE.
[Iepenaua naBieHus
TBEPABIMU TEIAMHU,
SKUJIKOCTSIMU U
razaMu

3

JlaBnenue. CriocoObl
YMEHBLIEHUS U
YBEJIMYECHUS TABJICHMUS.
JlaBiieHue rasa.
3aBUCHMOCTb
aBJICHHMS ra3a OT

00bEMa, TEMIEpaTyphl.

AHanu3 1 00bsICHEHHE ONBITOB U
MPAKTUICCKUX CUTYAIUH, B
KOTOPBIX TIPOSIBISIETCS CHUIia
TaBJICHUA.

O06ocHOBaHME CITIOCOOOB
YVMEHbBIIICHUS U YBETTUUCHUS
TaBJICHU.

l3y4yeHne 3aBUCUMOCTH JIaBJICHUS

rasa




[Iepenaua naBieHus
TBEPABIMU TEJIAMH,
PKHUJKOCTSIMH U
razaMu. 3aKOH
Ilackans

0T 00BEMa U TeMIEpaTypHI.
l3yueHne ocobeHHOCTEH nepenaun
aBJIeHUS TBEPABIMU TEIIAMHU,
PKUJIKOCTSIMH U Ta3aMHU.
O6ocHOBaHHE PE3YIIHTATOB ONBITOB
0COOEHHOCTSIMU CTPOCHHUS
BEILECTBA B TBEPJIOM, KUJIKOM U
ra3000pa3HOM COCTOSIHUSIX.
DKCIIEPUMEHTAJIBHOE
TOKa3aTenbCTBO 3aKoHa [lackans.
Perenne 3a1a4 Ha pacuéT JaBICHUS
TBEPJIOTO TENA

4.2

JlaBaeHue KUJAKOCTH |5

3aBUCHMOCTD
TaBJIICHHS KUIKOCTH
OT TJIyOUHBI.
[TneBMaTHYECKHE
MaIiuHel. [
HIPOCTAaTUYECKHI
rapasokc.
Coo01aroruecs
COCY/BI.
['uapaBnuueckue
MeXaHU3MBI

ccineqoBaHnue 3aBUCUMOCTHU
TTaBJICHHSI )KUJKOCTH OT TTyOHHBI
[OTPYCHUS U ITIOTHOCTH
skuakoctu. Habmronenue u
00BCHEHUE THAPOCTATUICCKOTO
MapaoKca Ha OCHOBE 3aKOHA
[Tackas.

M3yuenne cooOaromumxcs
COCY/JIOB.

PerieHrie 3a/1a4 Ha pacuéT AaBIICHUS
KUAKOCTH. OOBSICHEHHE TPUHITUIIA
NEHCTBUS THAPABINYECKOTO Mpecca,
[MTHEBMATHYECKUX MAIIIKH.

AHanns 1 00bICHEHHE
MPAKTUYCCKUX CUTYAIlUH,
TEMOHCTPHUPYIOIIUX TPOSBICHHE
aBJICHMS KUIKOCTH U 3aKOHA
[Tackass, HapuMep MPOIECCOB B
OpraHu3Me Mpu TTyOOKOBOTHOM
HBIPSTHUN

4.3

ATMOC(epHOe 6
naBlICHNE

At™mocdepa 3emin u
aTMochepHoe
nasienue. [Ipuannsl

CYLIECTBOBaHUS

JKCIepUMEHTaIbHOE OOHapyKEeHNE
aTMOC(EPHOTO J1aBJICHHUS.
AHaNM3 ¥ 00BSICHEHUE OTBITOB U

MMPAKTUICCKUX




BO3TYITHOW 000JI0YKH
Semun. OnbIT
Toppudeiu.
M3mepenue
aTMochepHOTro
TaBJICHHUS.
3aBUCUMOCTh
aTMOC(EPHOTO
TaBJICHUS OT BBICOTHI
HaJ YPOBHEM MOPSI.
[TpuGops! mist
M3MepeHus
aTMOC(EPHOTO
aBJICHUS

CHUTYallHil, CBA3aHHBIX C JCHCTBUEM
aTMOC(EepHOTO AABICHHS.
OOBsicHEeHHE CYIIECTBOBAHUS
aTMochepsl Ha 3eMJie 1 HEKOTOPBIX
[JJaHETaX WU €€ OTCYTCTBHUS HA
pyrux ranerax u Jlyne.
OObscHeHrEe U3MEHEHUS TUIOTHOCTU
aTMocdepsl ¢ BBICOTON U
3aBHCHUMOCTH aTMOC(HEPHOTo
TABJICHUS OT BBICOTHI.

Pemenue 3a1a4y Ha pacuér
aTMOoC(hepHOro JaBICHHUS.
3yuenue yctpoiicTBa 6apomerpa-
aHepouaa

4.4 JleicTBUE KUIKOCTH
1 raza Ha
MOTPY>KEHHOE B HUX
TEJI0

JleiicTBUE KUAKOCTH U
rasza Ha [OIpyKEHHOE
B HUX TEJO.
BriTaakuBaronias
(apxumenoBa) cuma.
3akoH Apxumena.
IInaBanue Tein.
Bo3nyxoruiaBanue

OJKCIIepUMEHTAIbHOE OOHAPYKEHHE
JIECTBUSA JKUIKOCTH Y ra3a Ha
[IOIPY>KEHHOE B HUX TEIO.
Ornpenenenre BhITATKUBAIOIICH
CHUJIBL, IENCTBYIOILIEH Ha TEIO,
[MOTPYKEHHOE B ) KUIKOCTD.
[TpoBenenue u o0Cyx)IeHNE
OTIBITOB, JJEMOHCTPUPYIOIINX
3aBUCHUMOCTD BBITAJIKUBAKOLIEH
CHUJIbI, JICICTBYIOIIECH Ha TEJIO B
PKHJIKOCTH, OT 00BEMa
[MOIPYKEHHOU B KUIKOCTb YaCTH
Tea ¥ OT IJIOTHOCTHU KUAKOCTH.
[IpoBepka HE3aBUCUMOCTH
BBITAIIKMBAIOIIEH CHUIIBI,
JIEWCTBYIOLLEH HA TEJIO B )KUJIKOCTH,
OT Macchl Tea.

lccienoBanue 3aBUCUMOCTH Beca
Tena B Bofe OT 00bEMa
[MOrPY>KEHHOU B KUIKOCTh YaCTH
Tena.

Penienue 3a1a4 Ha IPUMEHEHNE
3aKOHa ApXuMeza U yclIoBUs
r1aBanus ten. Koncrpynposanue
apeoMeTpa WIM KOHCTPYUPOBaHUE
JIOIKYU U OIIpEECIICHUE €€
Py30I0AbEMHOCTH

ltoro o paszaeny
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Paznen 5. PaboTa u MOIIHOCTb. DHEprus




5.1 Pabota u MomrHOCTE |3 MexaHnudeckas DKCIIEPUMEHTATIBHOE OIPEACIICHNUE
pabota. MOIIHOCTE  [MEXaHUYECKON pabOTHI CHIIBI
TSKECTH IIPU MaJICHUU TeJla U CUJIbI
TPEHMSI IPU PAaBHOMEPHOM
[IEpEMELIEHUH Teja 110
TOPU30HTAIILHON IIOBEPXHOCTH.
Pacuér MOIIHOCTH, pa3BUBACMOU
[IPU IIOIbEME I10 JIECTHHUIIE.
Pemenne 3a1ay Ha pacyér
MEXaHU4ECKOH paboThl 1
MOIITHOCTH
5.2 [TIpocTeie MCXaHU3MBI|S Omnpenenenne BRIMIPHILIA B CUJIE
[IPOCTBIX MEXAHU3MOB Ha IPUMEpE
pblyara, HoJBUAKHOIO U
HETIOZBIKHOTO OJIOKOB, HAKIIOHHOH
[IpocTeie MexaHU3MBI: [[10CcKOCTH. MccaenoBanue ycinoBus
pbIyar, OJIOK, paBHOBecus peiuara. OoHapyKeHHe
HAKJIOHHAS [IJIOCKOCTb. CBOMCTB MPOCTHIX MEXaHU3MOB B
[IpaBuiio paBHOBECHUS [pa3iIMYHbIX HUHCTPYMEHTAX U
priuara. [IpumeHnenue [MpucrnocoOaeHUsIX, UCIIOIb3YEMbBIX
MpaBUJIa PABHOBECHS (B OBITY M TEXHHKE, a TAKXKE B
pblyara K OJIOKY. PKUBBIX OpraHU3Max.
«30J10TO€ PAaBUIIO»  [DKCIIEPUMEHTAILHOE
mexaHuku. KITJ] T0Ka3aTeabCTBO PAaBEHCTBA PadboOT
[IPOCTBIX MEXaHU3MOB. [[IPH IPUMEHEHUU MPOCTHIX
[IpocTsie MexaHu3Mbl MexaHu3MoB. Onpenenenue KI1JI
B OBITY M TEXHHUKE HAKJIOHHOM IJIOCKOCTH.
Pemenue 3a1a4 Ha IPUMEHEHNE
MpaBujIa paBHOBECHs pblyara 1 Ha
pacuét KII/{
53 Mexanuyeckas 4 MexaHnudeckas DKCIIEPUMEHTATBHOE ONPEAEICHHE
SHCPTHA OHCPTHAL. N3MEHCHUS] KHHETHUYECKON 1
Kunernyeckas u MOTEHIMATLHON YHEPTUH Tela PH
MOTEHIHAJIbHAs ero
OHCPTHAL. CKAaTBIBAHUH 10 HAKJIOHHON
[IpeBpariieHne OAHOTO |11 10cKOCTH.
BHJIa MEXaHUYECKOH dopMmyupoBaHKEe Ha OCHOBE
PHEPTHH B IPYTOH.  |ycciieoBaHms 3aKOHA COXPAHCHHS
3aKOH COXPAHEHHS  |\iexaHUIeCKOM SHEPIHN.
DHEPIHH B MEXaHUKE  |OGeyskaeHne
rpaHyIl IPUMEHUMOCTH 3aKOHA
COXPaHEHHUsI SHEPTUH.
Pemnenne 3a1a4 ¢ UCIOJIb30BaHUEM
3aKOHA COXpPaHEHUs SHEPIrUU
toro o paszaeiy 12
Pe3epBHOE BpeMs 3




OBIIEE KOJIMYECTBO |68
YACOB I10 [TPOTPAMME
8 KITACC
Ne /it KommuectBo  [[Iporpammuoe OCHOBHBIE BUIBI AE€ATEIBHOCTH
Haumenosanue
4acoB coJlepKaHue 00yJaroImuXCst

pa3esIoB U TeEM
y4eOHOro npeaMeTa

Pazen

1. TerutoBrle ABIICHUA

1.1

CtpoeHue u
CBOMCTBA BEIIECTBA

7

(OCHOBHBIC TIOJI0KCHHS
MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU
CTPOEHHUSI BEIIECTBA.
Macca u pasmepsl
AQTOMOB M MOJIEKYI.
OIbBITHI,
[OITBEPKIAt0ITHE
OCHOBHBIC TTOJIOKEHUS
MOJIEKYJISIPHO-
KHHETUYECKON TEOPHH.
Monenu TBEpAOTO,
PKUIKOTO 1
ra3000pa3HOro
COCTOSIHUM BEIIEeCTBA.
Kpucramimyeckue u
aMopdHbIC Tea.
OOBsICHEHNE CBOWCTB
Ta30B, KHIKOCTEH 1
TBEPIBIX TEN HA
OCHOBE ITOJIOKCHHI
MOJICKYJISIPHO-
KUHETHUYECKON TEOPUH.
CMaunBaHHuE U
KanUIIpHBIC
siBIICHHS. TeIoBoe
pacIIupeHe U CKaThue

Habmnronenue u nHTepIpeTanus
OIIBITOB, CBUJICTEIHCTBYIOLINX 00
aTOMHO-MOJIEKYJIIPHOM CTPOCHUH
BEIIIECTBA: OIBITHI C
pacTBOpEHHEM PA3TUIHBIX
BEIIIECTB B BOJIE.

Pemenne 3a1a4 1o OLEHUBAHUIO
KOJINYECTBA aTOMOB WJIK MOJIEKY
B elMHUIIE 00BEMA BEIIECTBA.
AHaJIN3 TEKCTa JPEBHUX
aTOMHCTOB (Hampumep,
¢dparmenta nosmsl Jlykpenus «O
[IPUPOJIE BELIECH») C U3JI0KEHHEM
000CHOBaHUH aTOMHOM TUIIOTE3bI
(cMbIcioBoe uTeHue). OneHka
yOeaAUTeNbHOCTH ITUX
000CHOBAHMUIA.

OOBbsicHeHHne OPOYHOBCKOTO
IBUKEHMUS, ABJICHUS AMPPy3un U
pa3nuYmii MEX Ty HUIMH Ha OCHOBE
[TOJIOKEHUN MOJIEKYJIIPHO-
KUHETHYECKOW TEOPUU CTPOCHUS
BEIIIECTBA.

OOBbscHEHNE OCHOBHBIX pa3In4Mi
B CTPOCHWU Ta30B, KUIKOCTEH U
TBEPIBIX TEI C KCIIOJIB30BAHUEM
[TOJIOKEHUN MOJIEKYJIIPHO-
KUHETHYECKOW TEOPUU CTPOCHUS
BerlecTBa. [IpoBeaeHne onbITOB
10 BBIPAIIMBAHUIO KPUCTAIIOB
[OBAPEHHOM COJIM MJTH caxapa.




[TpoBenenue u o0ObsICHEHUE
OMBITOB, JEMOHCTPUPYIOIINX
KaIWJUISIPHBIE SIBJICHUS U SIBIICHUE
CMauMBaHUS.

OOBsicHEeHHE POJIN KaHJUIAPHBIX
SIBJICHUM JJIs1 IOCTYIICHUS BOJBI B
OpraHu3M pPacCTEHUM.
Habnronenue, npoBeeHue U
00BsICHEHUE OIBITOB TIO
HAOJII0/ICHUIO TEIIOBOTO
pacCIIMpPEHMs Ta30B, )KUJIKOCTEH U
TBEPABIX Ted. OObsICHEHHE
COXpaHeHUs 00bEMa TBEPABIX TE,
TEKY4eCTH KHUJIKOCTHU (B TOM
YKCJIe, PA3HUILIBI B TEKYYECTH AJIS
Pa3HBIX KHUAKOCTEH), TaBICHHUS
rasa.

[IpoBeeHunE ONBITOB,
JIEMOHCTPHUPYIOLIUX 3aBUCUMOCTb
aBJICHUsSI BO3/1yXa OT ero o0béma
1 HarpeBaHUs WM OXJIAKICHUS, U
X 00BbSCHEHUE Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
AHaJIM3 IPAKTUYECKUX CUTYyalLHi,
CBSI3aHHBIX CO CBOWCTBAaMU I'a30B,
PKUAKOCTEN U TBEPIBIX TEI

1.2

TenoBsie POLECCH

Temnepatypa. CBsi3b
TEMIIEPaTyphI CO
CKOPOCTBIO TETIOBOTO
JABMXKCHUA YaCTHII.
BHYTpeHHSISI SHEPTHSL.
CriocoObI U3MEHEHUS
BHYTpPEHHEH HEPruu:
Terioneperadya u
COBepILIEHHE PAOOTHI.
Bup! Temonepenayn:

OOocHOBaHME IPABUIT U3MEPEHUS
remneparypbl. CpaBHEHHE
Pa3IMYHBIX CIIOCOOOB M3MEPECHHUS
U IIIKQJT TEMIIEPATYPHI.
HaOmronenue u 00bsICHEHHE
OTIBITOB, IEMOHCTPHUPYIOIINX
M3MEHEHUE BHYTPEHHEH SHeprun
TeJa B pe3ylibTaTe Terionepeaaun
1 paOOTHI BHEIIHUX CHJI.
HaOmronenue u o0bsICHEHUE
OIIBITOB, OOCYXJICHHE
MPAKTUYECKUX CUTYaIUH,




TETJIONPOBO
JTHOCTD,
KOHBEKIIHS,
W3JIy4CHHE.
KomnugectBo
TCILJIOTHI.

Y nenpHas
TEIIOEMKOCT]
b BCIICCTBA.
TennooOmeH
W TEIJIOBOE
paBHOBECHE.
YpaBHeHUE
TEIJI0BOr0
OanaHca.
I1naBrneHue
)51
OTBEP/ICBAaHU
e
KpUCTAJLTHYC
CKHX
BCIICCTB.

Y nenpHas
TEII0Ta
[JIaBJICHHS.
[TapooGpazo
BaHHC U
KOHJICHCAIH
s
lcriapenue.
Kunenue.

Y nenpHas
TEII0Ta
napooOpa3oB
AHMSL.
3aBHCHUMOCT
b
TeMIIepaTyp
bl KUIIEHUS
OT
aTMochepHo
IO JaBJICHHS.
BiaxxHOCTB
BO3/IyXa.
OHeprus
TOIINBA.

Y neapHas
TEII0Ta
CrOpaHus.

[ [puHIUTTBI

IEMOHCTPHUPYIOIIUX Pa3InIHbIC
BU/IbI TETUIONIEPEAAYUN:
TEIJIONPOBOHOCTh, KOHBEKIIUIO,
M3JTy4yEHUE.

lccnenoBanue siBICHUA
TEII000MEHa IPU CMELIUBAaHUU
XOJIOAHOW U ropsiYeil BOABI.
Habmoienue ycTaHOBIICHUS
TEIJIOBOTO PABHOBECHUS MEXKIY
ropsiaeii ¥ X0J0HOM BOJOM.
Omnpenenenue (M3MepeHUe)
KOJIMYECTBA TETUIOTHI,
[OJIy4€HHOTO BOJIOU MpHU
TErI000MeHe C HarpeThiM
METATTNYECKUM LIUTUHAPOM.
Omnpenenenue (M13MepeHUe)
YIETbHOU TEIIOEMKOCTH
BEIIIECTBA.

Perenue 3a1a4, CBSI3aHHBIX C
BBIUMCIICHHEM KOJIMYECTBa
TEIJIOTHI U TETIIOEMKOCTH MPH
TerI000MeHe.

AHaIIM3 CUTYyalluid MPaKTHYECKOTO
MCII0JTb30BaHUSI TETUIOBBIX
CBOICTB BEILIECTB U MATEPHUAJIOB,
HaIIpUMep, B IETAX
YHEPTrOCOCPEIKEHNUS:

TETTON 3OS,
HYHEProcOEPEraroInue KphIIIy,
TEPMOAKKyMYJISITOPHI U T. II.
Habito1eHue siBieHnii ncnapexus
1 KOHJ/ICHCAIUH.

M ccnenoBanue npouecca
MCTIApPEHUS Pa3IHYHbIX
PKUJIKOCTEN.

OObsicHeHUE SBICHUM UCTIAPEHUS
1 KOHJIEHCAIlMU HA OCHOBE
ATOMHO-

paboTHI




3aIlUTa OKPYKAOLIEH
CpElbL.

3aKOH COXpaHEHUS U
[IPEBPALICHHS SHEPTUU
B TEILIOBBIX
[poreccax

MOJIEKYJISIPHOTO YUECHHS.
HaOmronenue u 00bsICHEHUE
[polecca KUIIEHHUs, B TOM YUCIIe
3aBHCHUMOCTH T€MIIEpPaTyphbl
KUIICHUS OT JJaBJICHHUS.
Omnpenenenue (M3MEPEHHE)
OTHOCUTEJIbHOW BIAXKHOCTH
BO3/1yXa.

Habmoienue nporecca
[JTABJICHUS KPUCTAILTIIECKOTO
BEII[CCTBA, HAIIPUMED, JIbJIA.
CpaBHEHME MPOIECCOB TUIABICHUS
KPUCTALTMYCCKHUX TEIl U
pa3MSAT4eHUS [IPU HATPEBAHUH
aMOp(HBIX Tell.

Omnpenenenue (M3MEPEHHE)
YAE€TbHOM TEIUIOTHI IJIaBICHUS
TbAa.

OObscHeHue SBICHU MIaBICHUS
Y KPUCTAJUIM3AI[MN Ha OCHOBE
ATOMHOMOJIEKYJIIPHOTO YUEHHUS.
Perenuie 3a1a4, CBSI3aHHBIX C
BBIUMCIICHHEM KOJIMYECTBa
TEIUIOTHI B IIpolieccax
TerIonepeiayy Mpu IIIABJICHUH U
KpUCTAITU3AIUH, UCTIAPEHUH U
KOHJICHCAIUU. AHAIIU3 CUTYaIUi
MPAKTUIECKOTO TPUMEHEHUS
SIBIICHUI TUTABIICHUS 1
KPUCTAITU3AIIH, HAPUMED,
MOJTyYCHUE CBEPXIHCTHIX
MaTepHajIoB, COJIeBas TPeJIKa u JIp.
AHanu3 paboThl U 0ObSICHEHNE
[IPUHIIAITA JCHCTBHS TEITIOBOTO
TTBUTATEIIS.

BbIdrcieHre KOJTUIeCTBA TEIUIOTHI
BEIJICTISTIONIETOCS TIPU CTOPAHHUH
pa3IMYHBIX BUJOB TOIUIMBA, U
KIIJ] nBurarens.

OO0cyx1eHne YKOTOTUYECKUX
MOCIIEACTBHUI HCIIOb30BAHUS
nBUTATENei BHYTPEHHETO
CropaHusi, TETUIOBBIX U
THIPOIJICKTPOCTAHIINIMA

ltoro o paszaeny
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Paznen 2. DnexkTpuyeckue U MarHUTHBIE SIBJICHUS




2.1

DIIEKTPUUECKHE
3apsiibl.
3apsoKeHHbBIE Tela U
WX B3aUMOJICUCTBUS

DJIEKTpU3aus TeJl.
/IBa pona
PICKTPUUECKUX
3apsiiOB.
BzaumoaeiicTBre
BapsKEHHBIX TEll.
3akon Kynona
(3aBUCUMOCTH CHJIBI
B3aMMO/ICCTBUS
3apsUKEHHBIX TEJT OT
BEJIMYUHBI 3aPsI/I0B U
[PACCTOSIHUSL MEXKIY
TEJIAMH ).
DIIEKTPUUYECKOE TIOJIC.
Hanps:xk€HHOCTD
PICKTPUICCKOTO TTOJIS.
[ IpuHIMT
CYIEepPHO3UINH
PIICKTPUYCCKUX TOJICH
(Ha KAYECTBEHHOM
ypoBHe). Hocurenu
PICKTPUICCKUX
3apsJIOB.
DNIeMEHTApPHBIN
PIIEKTPUYECKUN 3apsil.
Ctpoenue aToma.
[IpoBOIHMKY U

HaGnroneHnue u mpoBeieHue
OMBITOB I10 JIEKTPU3ALUU TEJ MPU
CONPUKOCHOBEHUU U UHAYKIIHECH.
HaGmoienue u oObsICHeHNE
B3aMMO/ICUCTBUSI OJJTHOUMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX TEIl.
OOBsiCHEHNE TIPUHIUTIA TCHCTBUS
hiiekTpockona. OObsICHEHHE
SIBJICHUM JIEKTpU3aIUU NPU
CONPUKOCHOBEHHUH TEJ U
WHAYKIHUEN ¢ UCIOJIb30BaHUEM
3HAHUN O HOCHUTEJISX
HIIEKTPUYECKUX 3apsI0B B
BelecTe. Pacrio3naBanue u
00BsICHEHUE SIBICHUN
HIIEKTPU3ALUY B TOBCEIHEBHOM
ku3HU. Habmonenue u
00BSICHEHUE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH
COXPaHEHHUS PIEKTPUUYECKOTO
3apsa.

Ha6nroieHue onbITOB 1O
MOJICTTUPOBAHUIO CUJIOBBIX JIMHUI
DIIEKTPUUYECKOTO TOJIA.
cciienoBanue nenicTBUs
HIIEKTPUYECKOTO TOJIT HA
[IPOBOJIHUKH U TUDJICKTPUKH

TUDJICKTPUKU. 3aKOH
COXpaHEHUS
PIIEKTPUYECKOTO




2.2

[locTostHHBIN
PIEKTPUYECKHN TOK

20

DJIEKTPUUYECKUIN TOK.
Y cnoBust
CyIIIECTBOBAHUS
PIICKTPUIECKOTO TOKA.
M cTounnku
MMOCTOSTHHOTO TOKa.
[leiicTBus
PICKTPUICCKOTO TOKA
(TeruioBoe,
XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUUECKHI TOK B
PKHAJIKOCTSIX M Ta3ax.
DIIeKTpUYECcKas 1eTb.
Cuiia Toka.
DIIEKTPUUYECKOE
HaIpsHDKEHUE.
CornpoTuBiIeHUE
[MPOBOJIHUKA.

Y ienbHOE
COTIPOTHUBJIICHUE
BelecTBa. 3akoH OMma
U1 y4acTKa [emnu.
[TocnenoBarenbHOE U
rapajuieIbHOe
COCIMHCHHE
[MPOBOTHUKOB.
PaboTa 1 MOIIIHOCTH
PIEKTPUUYECKOTO TOKA.
3akoH J[xoynsa-Jlenua.
DIIEKTPUUYECKHE 1IN

144

HabmoieHue pa3nuyHbIX BUIOB
NEUCTBUSI SJIEKTPUUECKOTO TOKA U
0OHapy»XEHHE STUX BUIOB
IECTBUS B IOBCETHEBHOM KU3HMU.
Habmto1eHre BOSHUKHOBEHHS
ra3oBOTO paspsaa u
PIIEKTPUYECKOTO TOKA B KUAKOCTH
COopka 1 uctbITaHUE
DIEKTPUYECKON LIETH
[MOCTOSIHHOTO TOKa.

l3mepeHne CUIIbl TOKa
aMIIEPMETPOM.

3MepeHne 3JeKTpUIeCcKOoro
HaIPSKEHUS BOJIBTMETPOM.
[IpoBeneHmne u 0ObACHEHUE
OIBITOB, JEMOHCTPUPYIOLINX
3aBUCUMOCTbD 3JIEKTPHUUECKOTO
CONPOTHUBIICHUS] IPOBOJAHHUKA OT
€ro JUIMHBI, IUI0IAIN
[MONIEPEYHOI0 CEYEHUS U
MaTrepuana.

VccnenoBaHue 3aBUCUMOCTH CHJIBI
TOKa, IPOTEKAIOLIET0 Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUS Ha
pe3ucTope.

[IpoBepka mpaBuiia CIOKEHUS
HaIPSHKEHUN TPU
MMOCJIEIOBATEILHOM COCIMHEHUH
TIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJisi CUITBI TOKA
MpU NapaJJICIbHOM COEAMHEHUN

[PE3UCTOPOB.




noTpeOuTenn
PIEKTPUYECKON
SHEPTUU B OBITY.
KopoTtkoe 3ambikaHne

AHaIIU3 CUTYyalun
[1OCJIEI0BATEIBLHOTO U
MapajuieIbHOTO COCIMHEHUS
[IPOBOJIHUKOB B JJOMAIIIHUX
DIIEKTPUUYECKUX CETSIX.

Pemenue 3anad ¢
MCII0JIb30BaHueM 3akoHa OMa u
(dbopmyn pacuéra JIeKTPHUECKOTO
CONPOTHUBIICHUS MTPU
[10CJIEI0BATEILHOM U
[apajuieJIbHOM COECIMHEHUH
pOBOIHUKOB. OnpeeneHue
PaboThI AIEKTPUIECKOTO TOKA,
[IPOTEKAIOLLIETO YEPE3 PEZUCTOP.
OnpeneneHre MOITHOCTH
HIIEKTPUYECKOr0 TOKa,
BBIJICJISIEMON HA PE3UCTOPE.
VccnenoBaHue 3aBUCUMOCTH CHJIBI
TOKA Yepe3 JIAMIIOUYKY OT
HaIpsKEHUS Ha HEW.
Onpenenenne KI1/ narpesarens.
lccnenoBanue npeoOpa3oBaHUs
DHEPIrUU IpU NOABEME I'Py3a
hiekTpoBurareiaemM. OObsICHEHUE
YCTPOMCTBA M IPUHLHUIIA ICUCTBUS
TOMAIITHUX
HIIEKTPOHATPEBATEIBHBIX
prOopoB. OOBsACHEHUE TPUUYNH
KOPOTKOTO 3aMbIKaHHS 1
MPUHIUTIA JCHCTBUS TIJIABKUX
rpenoxpanurenei. Pemenue
3a/1a4 C UCIOJIb30BAaHUEM 3aKOHA
Jxoyins-Jlenna

2.3

MarauTHEIC SIBJICHUS

TlocTossHHBIC
MarHUTEL.
Bz3anmoeiicTBre
MMOCTOSIHHBIX
MarauToB. MarautHoe
moJie.

MarsuTHoOe HoJje
SeMiIn

HccnenoBanne MaroiunTHOTO
BSaHMOILGﬁCTBHH ITIOCTOAHHBIX
MAardmnuToB.

I/I3yqu1/Ie MArdmuTHOTI' O I10JIs1
IIOCTOAHHBIX MAarHUTOB l'[pI/I nux
O6”I7€I[I/IH€HI/H/I 158 pasz[eneHI/m.
MccienqoBanne MariuTHOTO
B3aMOJCHCTBHUS




M €ro 3HAUYCHUE JJIs
PKU3HH Ha 3eMiIe.
OnbIT OpcTena.
MarauTHoe IoJie
PIEKTPUUYECKOTO TOKA.
[IpuMeHeHue
AJIEKTPOMAarHUTOB B
TexHuKe. JlericTBue
MarHUTHOTO IOJIS

Ha MTPOBOJIHUK C
TOKOM.
JIEKTPOJBUTATEID
IMOCTOSIHHOT'O TOKA.

M cnonn30BaHme
PJIEKTPOJIBUTATENEH B
TEXHHUYSCKNX
YCTPOMCTBAX U Ha
TPaHCIIOPTE

[NOCTOSIHHBIX MarHuTOB.
l13y4ueHre MarHUTHOTO MOJIS
[IOCTOSIHHBIX MarHUTOB MPHU UX
00BEIMHEHUHN U Pa3eTICHUN.

[ IpoBeicHUE OIIBITOB 110
BH3YalM3al1U [10J15 TOCTOSHHBIX
MarHuTOB.

M3ydeHue sBICHUS
HaMarHUYMBaHUS BEIIECTBA.
HccinenoBanue neicTBUs
DIIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEJIKY.
[IpoBeneHNE ONBITOB,
IEMOHCTPHUPYIOIIHUX 3aBUCUMOCTb
CUJIBI B3aUMOJICHCTBUS KATYILKH C
TOKOM M MarHUTa OT CHUJIbI U
HAIIPABJICHUS TOKA B KaTyIIIKE.
AHaJIM3 CUTyalui IPAKTUYECKOTO
[IPUMEHEHUS JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKHX
yCTPOMCTBAX, MPOMBILIUIEHHOCTH,
Meaunune). M3yuenue nelictBus
MarHMTHOTI'O TI0JIs1 Ha IPOBOJHUK C
TOKOM.

3ydyeHue nencTBus
hiiekTpoasurarens. Mzmepenue
KII/l anexTpoaBuraresbHON
YCTaHOBKH.

Pacrio3HaBaHue 1 aHAIU3
Pa3IMYHbIX TPUMEHEHUN
HIIEKTpOABHUraTeneil (TpaHcnopr,
OBITOBBIE YCTPOICTBA U JIp.)

2.4

DJIeKTpOMarHuTHas
WHTYKIHST

4

OneiTel Dapajes.
SBrenne
PJIEKTPOMArHUTHOMN
nHaykuuy. [IpaBumio
Jlenna.
JJIEKTPOreHepaTop.

OnBITE IO UCCIEI0BAHUIO
SIBJICHHS DJIEKTPOMAarHUTHOM
WHIYKIUU: UCCIIEIOBAHUE
M3MEHEHWH 3HAUYEHUS 1
HaIMpaBJIeHU HHAYKIIMOHHOTO
TOKa

CriocoObl mostyueHus
PIEKTPUYECKON
DHEPTHUH.
DJIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX
HMCTOYHHUKAX SHECPTHUU

Wtoro no pazgeny

PesepBHOE Bpems




OBIIEE KOJIMYECTBO |68
YJACOB I10 ITPOI'PAMME
9 KIIACC
Ne /it KommuectBo  [[Iporpammuoe OcHOBHBIE BUIbI 1€ATEIBHOCTU
Haunmenosanue
JacoB coJIepKaHue 00yJarmuxcs
pa3liesIoB U TEM
y4eOHOro npeaMeTra
Pasnen 1. Mexanudeckue siBICHUS
1.1 MexaHU4eCKOe 10
TBUKEHHE U CIIOCOOBI Mexanudeckoe
ero onucaHus ABHKCHHC.
MarepuanbHas

Touka. Cucrema
OTCUETA.
OTHOCUTENBHOCTD
MEXaHUYECKOTO
TIBUYKEHUSL.
PaBHOMEpHOE
MpSMOJIMHEHHOE
IBUYKEHUE.
HepaBHomepHOE
MpSMOJIMHEHHOE
nBuxenue. CpenHss
1 MTHOBEHHAas
CKOpPOCTb TeJla Npu
HEpaBHOMEPHOM
NTBIDKEHUH.

Y ckopeHue.
PaBHOYyCKOpEeHHOE
[IPSMOJIMHENHOE
TBIKEHUE.
CB00OOIHOE TTajIeHHE.
Omnprtel [ anunest.
PaBHOMEpHOE
TBI>KEHUE T10
OKPY>KHOCTH.
[lepuon u yactora
oOparieHusl.
JIuneiiHas u yriaosas

CKOPOCTH.

AHanu3 1 00CYX/I€HNUE Pa3IMUHBIX
PUMEPOB MEXAHHUYECKOTO
TIBYDKCHUSI.

OO6cyxIeHre rpaHull
PUMEHUMOCTH MOJICIIN
«MaTepUaIbHAS TOYKAY.

Onucanne MEXaHNYeCKOTro
JIBMDKCHUS a3 IMYHBIMU CIIOCOOaMU
(ypaBHeHHe, Tabnuua, rpaguk).
AHaJIN3 KU3HCHHBIX CUTYAIUil, B
KOTOPBIX TIPOSIBIISICTCS
OTHOCHUTEIIEHOCTh MEXaHUIECKOTO
TTBUKCHMSL.

HabutoieHne MexaHn4ecKoro
TIBUKCHISI Te€JIa OTHOCHTEITHHO
Pa3HBIX TEJI OTCUETA.

CpaBHeHUE MMyTel U TpaeKTOpHil
TTBUKCHHSI OJJHOTO U TOTO XK€ Teja
OTHOCHTEJIBHO Pa3HBIX TEJI OTCYETA.
Ananus Tekcta [ anunes 06
OTHOCHUTEIIEHOCTH JIBHKCHUS;
BEITIOJTHEHHUE 3a/IaHUI TI0 TEKCTY
(CMBICIIOBOE UTEHUE).
Omnpenenenue cpeaHeit CKOPOCTH
CKOJIbKEHUSI OpycKa WK ABH)KECHUS
[IapuKa MO HAKIIOHHON TUIOCKOCTH.

AHanu3 1 00CyXJeHHe CIIOcO00B




LleHTpOoCTpEMUTENBH
0€ YCKOpEHUE

MpUOIMKEHHOTO ONpEICTICHUS
MIHOBEHHOM CKOPOCTH.
Omnpenenenne CKOpocTu
[PaBHOMEPHOI'O JIBUYKEHUS (1IapUKa
B KUJKOCTH, MOJIEIH
DIIEKTPUYECKOTO aBTOMOOWIIS H T.
I.).

Onpenenenue nyTu, NpPOHAEHHOTO
3a JTaHHBIA IPOMEXYTOK BPEMEHHU, U
CKOpPOCTH TeJa 1o rpaduky
3aBHUCHUMOCTH IIYTH PaBHOMEPHOTO
NTBUKEHUSI OT BPEMEHHU.
OO6cyxneHre BO3MOKHBIX
MPUHLIUIIOB A€WCTBUS TPUOOPOB,
U3MEPSIOUINX CKOPOCTh
(cTuaOMeTpOB).

BoruncieHue myTH ¥ CKOPOCTH IIPH
PaBHOYCKOPEHHOM IMPSMOJIMHEHHOM
NIBUKCHHUH TeJa.

Omnpenenenue NPoOUIEHHOTO MyTH U
YCKOpPEHUS JABM)KEHUS Tela 10
rpauKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABM)KEHUS TEa
OT BpEMEHH.

[IpoBepka runoTe3sl: €CIU IPU
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3
Ha4yaJIbHOW CKOPOCTH IIyTH
OTHOCSITCS KaK psii HEUETHBIX
4KCell, TO COOTBETCTBYIOIINE
IPOMEXYTKHA BPEMEHU OAVHAKOBBI.




OrnpezenieHne YCKOPEHUs Tea
[IpY PaBHOYCKOPEHHOM JBIKEHUU
[10 HAKJIOHHOM TJIOCKOCTH.
3Mepenne nepuoaa U 4aCTOThI
oOparlieHus Tejla 0 OKPYKHOCTH.
Onpenenenue CKOPOCTH
PaBHOMEPHOTO JIBUYKEHUS Tella 1Mo
okpyxHocTH. Pemienue 3a1ay Ha
orpeziesieHue KHHEMaTHUECKUX
XapaKTEPUCTUK MEXaHUYECKOTO
NIBUKEHUS PA3JTUYHBIX BUJIOB.
PacrioznaBanue U npuoInKEHHOE
OIMCaHUE PA3JIIUYHBIX BHJIOB
MEXaHUYECKOTO JIBUXKEHUS B
pUpOJIe U TEXHUKE (Ha MpUMepax
CcBOOOIHO IMaJaroNX TEII,
JABHMKCHUA )KUBOTHBIX, HEOECHBIX
TEJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

BiauMoencTBue Tel

20

[TepBblii 3aKOH
Hprotona. Bropoi
3aKoH HproTOHA.
Tpernii 3aK0H
Hprorona. [Ipunimn
CYTEPIIO3UIINH CHIL.
Cuiia ynpyrocru.
3axoH ['yka. Cuna
TPEHUS: CUJIa TPEHUS
CKOJIbXKEHUS, CHUJIa
TPEHUS MTOKOS,
pyrue BUIbl TPEHUS.
Cuiia TsKecTu u
3aKOH BCEMUPHOTO
TATOTEHUSI.

HaGutoieHue u oocyxaeHue
OTIBITOB C JBM)KEHUEM TeJa pU
YMCHBIIICHUY BITHSIHHS IPYTHX
TEJI, TPETSATCTBYIOIINX
nBIOKeHn0. AHaian3 Tekcra I
QJINIIes C OMUCAHUEM MBICIICHHOTO
DKCIIEPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH
WHEPIMH; BBITIOJIHEHUE 3aJaHUN
MO TEKCTY (CMBICIIOBOE UTCHHE).
OO6cyx1eHrne BO3MOKHOCTH
BBITIOJTHEHHSI 3aKOHA WHEPIINH B
pa3IMYHBIX CUCTEMAaX OTCYETA.
HabmtoneHue u obcyxaeHue
MEXaHUYECKUX




Y ckopenue
CBOOOHOTO
magcHus. [IBrkeHne
[JIAaHET BOKPYT
Counnna. [lepBas
KOCMUUECKas
CKOPOCTb.
HepecomocTh u
[eperpy3Ku.
PaBHOBecue
MaTepUalbHOU
TOYKU. AOCOIIOTHO
TBEPOE TEIIO.
PaBHOBecHe
TBEPIOrO TeIa C
3aKpPEIUIEHHON OChIO
BpaieHusi. MOMEHT
cuiibl. LlenTp
TSKECTH

SIBJICHUH, TIPOUCXOJISAIINX B
cucteMe otcuéra «Tenexkay» npu
e€ paBHOMEPHOM U YCKOPEHHOM
BH)KEHHUH OTHOCHUTEIBHO
kaOuHeTa (PU3UKH.

JlelicTBUSA ¢ BEKTOpaMHU CHUI:
BBITIOJIHEHHUE 3aJaHU 110
CJI0KCHUIO Y BHIUUTAHUIO
BEKTOPOB.

Habmronenue u/uinm npoBeieHne
OTBITOB, JEMOHCTPUPYIOIINX
3aBUCHMOCThH YCKOPEHHUSI TeJla OT
MPUIOKEHHON K HEMY CHJIBI U
MAacCCHI TeJa.

AHann3 1 0O0bICHEHHUE SIBJICHUI C
MCITOJIb30BAHUEM BTOPOTO 3aKOHA
Hrrotrona. Pemienne 3agad ¢
WCITOJIb30BAaHUEM BTOPOTO 3aKOHA
HproToHa ¥ MpaBuiia CI0KEHUS
cui. OnpeneneHue KECTKOCTH
MPYKUHBIL.

AHalu3 CUTyalluid, B KOTOPBIX
HAOIOIAI0OTCS YIIPYTHE
nedopmaruu, 1 X 0ObSICHEHHE C
UCIIONIb30BaHUEM 3aKoHa [ yka.
Pemenue 3amad ¢
MCIIOJIb30BAaHMEM 3aKoHa ['yka.
lccreqoBanme 3aBUCUMOCTH CHUJIBI
TPEHUSI CKOJIBKEHUS OT CHUJIBI
HOPMaJILHOTO J1aBJICHMUSI.
OO6cyxeHne pe3yabTaToB
nccinenoBanus. OnpeneneHue
Koa(hduLeHTa TPEHUS
CKOJIb)KCHHS.

3mepeHre CUIIbI TPEHUS IIOKOS.




Pemenue 3amau ¢
MCIIOJIb30BaHUEM (DOPMYIIBI JITIst
CHWJIBI TPEHUS CKOJIbKCHHSI.
AHanu3 ABMKCHUS TN TOJIBKO
[10J1 ICHCTBUEM CHJIBI TSKECTH -
CBOOOIHOTO TIAJICHHUSI.
OOBsICHEHHE HE3aBHCUMOCTH
YCKOpPEHUSI CBOOOTHOTO TaICHUs
OT MaccChI TeJa.

OneHka BeTMYUHBI CUJIBI
TATOTEHMUS, ICHCTBYIONICH MEKITY
IBYMSI TEIaMU (JIJ1s1 pa3HbIX Macc).
AHanu3 ABM>KEHUS HEOECHBIX Tel
MOJ1 ACHCTBUEM CUJIBI TATOTCHUS
(c ucronb30BaHUEM
NTOTIOTHUTEIBHBIX HCTOYHUKOB
nHbopmaIun).

Pemenue 3amay ¢
MCIIOJIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U
(hopMyIIBI IS pacdyéTa CUIITBI
TSKCCTH.

AHaIi3 OPUTHHAIBHOTO TEKCTA,
OITMCHIBAIOIIETO MPOSBICHHUS
3aKOHA BCEMUPHOTO TATOTEHUS;
BBITIOJTHCHHE 3a/IaHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).
HaGutoienue u oocyxaeHue
OIIBITOB 110 U3MEHEHUIO Beca Teja
[PH YCKOPEHHOM JIBHKCHUH.
AHanu3 yCIOBHI BOSHUKHOBEHUS
HEBECOMOCTH H MEPETPY3KHU.
Pemenue 3a1a4y Ha onpe/eNieHne
Beca Tejla B Pa3IMYHBIX YCIOBUSX.

AHanIu3 CUII, ICUCTBYIOIINX Ha
TEJI0, MTOKOSIIEECS Ha OTOpeE.
OrnpezeneHne HeHTpa TIAKECTH
pa3IMYHBIX Tell




1.3.

3aKOHBI COXpaHEHUs

VMIynbC Tena.
M3MeHEeHnEe UMITYJIbCA.
HMiynbe cuiibl. 3aKOH
COXpaHEHUs
MMITYJIbCA.
PeaktnBHOE
NIBIDKEHUE.
Mexanudeckas padbora
1 MOIITHOCTh. Pabora
CUJI TSDKECTH,
YIIPYTOCTH, TPEHUS.
CBsI3b SHEPTUHU U
paboTHI.
[TorennuansHas
SHEprus Tena,
MOJAHATOrO HaJl
[MOBEPXHOCTHIO 3EMJIU.
[loTenuuannHas
SHEPrus CXKaTou
[PY>KUHBI.
Kunernueckas
hHeprus. Teopema o
KUHETUYECKON
PHEPruu. 3aKOH
COXpaHEHUS
MEXaHUYECKOU
PHEPTUU

HaGmmronenue u o0CcyxaeHne
OTMBITOB, AEMOHCTPUPYIOIINX
repeaady UMIyJbca npu
B3aUMOJICHCTBUH TEII, 3aKOH
COXpaHEHUS UMITYJIbCa TIPU
a0COJIIOTHO YIIPYTOM M HEYIIPYTOM
B3aUMOJICHCTBUY Tel. AHAIU3
CUTYalHUl B OKPYKAIOLLIEH )KU3HU
C MCIIOJIb30BAaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.
PacrioznaBanue siBJICHUS
[PEaKTUBHOTO JIBH)KEHUS B
PUPOJIC U TEXHUKE.
[IpMeHeHne 3aKOHa COXPaHEHUS
UMITyJIbca JiIs pacuéra
pEe3yIbTAaTOB B3aUMOJICHCTBUS Tell
(Ha MpUMeEpax HEYIPYroro
B3aMMOJCHCTBHUSI, YIIPYTOTO
[EHTPaIbHOTO B3aUMOICHCTBUS
NIBYX OJTMHAKOBBIX TEJI, OJTHO U3
KOTOPBIX HEMOJBUKHO).
Pewenne 3anau ¢
MCII0JIb30BaHUEM 3aKOHA
COXpaHEHHUS UMITYJIbCa.
Omnpenenenne padbOTHI CHITBI
YIPYTOCTH IIPU IIOJABEME I'Py3a ¢
MCII0JIb30BAaHUEM HETIOABUKHOTO
M TIOJIBMKHOTO OJIOKOB.
3mepeHre MOIITHOCTH.
M3MepeHne NoTeHIHATBbHOM

YHEPTUU YIPYyro
nepopMHUPOBAHHON NPYKUHBI.




3MepeHre KUHETUHYECKOU
SHEPTUH TeJla MO JITTMHE
TOPMO3HOTO IyTH.
DKCIEPUMEHTAIbHOE CPABHEHHUE
M3MEHEHUS MOTECHIIMATBHOU U
KMHETUYECKOM SHEPruil Tella Ipu
NBIKEHUH 110 HAKJIOHHOU
[JIOCKOCTH. DKCIIEpUMEHTaIbHast
[IPOBEPKA 3aKOHA COXPAHEHMUS
MEXaHUYECKON IHEPTUU IPU
CcBOOOHOM Ta/ICHUU.
[IpuMeHeHne 3aKOHa COXpaHEHUs
MEXaHUYECKON YHEPTUuu AJIs
pacyéTa NOTEeHIMAIBHOU U
KUHETUYECKOUN YHEPTHI Tela.
Permenue 3amay ¢
MCII0JIb30BAaHUEM 3aKOHA

Mrtoro no pasaeny
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Pazen

2. Mexanndeckue KoieOaHus U BOJIHBI

2.1

Mexanuueckue
KoJe0aHus

7

KonebarenbHOE
nemxkenre. OCHOBHEIE
XapaKTEPUCTUKU
KoJe0aHui: TIeproI,
4acToTa, aMILTUTY/IA.
MaremaTuyecKui u
[PY>KUHHbBIN

Mas THUKH.
[IpeBpaiienue
DHEPTUH MPU
KoJ1e0aTeTbHOM
TBUKCHHH.
3aryxaromue
Kose0aHusl.
BbIHYKICHHBIE

kosieOanus. Pe3onanc

HaOronenne xojie0anuii mo
TEHCTBUEM CHII TSKECTH B
YIIPYTOCTH U OOHAPYKCHHE
1MOJJOOHBIX KOJICOaHHI B
OKpY>KaroIleM Mupe. AHamu3
Kosie0aHui rpy3a Ha HUTH U Ha
npyxune. OnpeneneHne 9acToThI
KOJICOAHHMIT MAaTEMAaTUYCCKOTO B
MPYXKHHHOTO MasiTHUKOB.
HaGmronenre U 00bsICHEHNE
SIBJICHUSI PE30HAHCA.
VccienoBanye 3aBHCUMOCTHU
nepuoaa KonebaHui
MOJIBEIICHHOTO K HUTH TPy3a OT
UIMHEBI HUTH.




[IpoBepka HE3aBUCUMOCTH
nepuoia KonebaHuii rpysa,
[MOJIBEIIEHHOTO K JICHTE, OT MaCChI
rpy3a. HaGnronenue u
00CYXJICHUE OTIBITOB,
NIEMOHCTPHPYIOIIUX 3aBUCUMOCTh
nepro/ia KoJaeOaHui Py KMHHOTO
MasiTHAKA OT MaccChl rpy3a u
KECTKOCTH TIPY>KUHBIL.
[IpuMeHeHHe MaTeMaTHYECKOTO U
NPY>KUHHOTO MasTHUKOB B
Ka4eCTBE MOCIICH ISl OTIMCAHUS
KOJICOAHUH B OKPYKAIOIIEM MHUPE.
Penienue 3a1a4, CBA3aHHBIX C
BBIYMCIICHUEM WJIA OLICHKOM
JacTOTHI (TIepro/1a) KoJieOaHui
3mepeHue yCKopeHus
CBOOOTHOTO TIaICHUS

2.2  |MexaHudeckue 8 MexaHnyeckue OGHapyKeHHe 1 AHATH3
BOJIHBI. 3BYK BOJTHBI. CBOMCTBA BOJTHOBBIX SBICHI B

MEXaHMHECKHX BOH. | ocaiomen mupe.

[IponioNBHBIE K HaGmo1eHne pacipocTpaHeH s

TOTICPETHBIC BOTHDL 151011 HBIX 1 IONIEPEUHBIX BOJIH

fomra BOJHBI 1 (a2 MozienH) ¥ OOHapyKeHUe

CKOpOCTDL €C QHAJIOTMYHBIX BUIOB BOJIH B

paclpoCTpaHCHUA. npupojie (3ByK, BOJHBI Ha BOJIE).

MeX?HquCKHe BOJHBL By raycenue umHb! BOHEL 1

B TvBep AOM TeIe, CKOpPOCTH PacpOCTpaHEHUs

CEHCMUYECKHE BOTHBL. |3y oprry porm,

3Byk. I'pomkocTs JKcIIepUMEHTAIbHOE

3BYKa M BRICOTA TOHA. |5nhenenenne rpaHuIl 4acTOTHI

Otpasxenue 3ByKa. CIIBIIIIMMBIX 3BYKOBBIX KOJI€OaHUH.

MHpassyk u HabmtoneHne 3aBUCUMOCTH

yJIETPasByK BBICOTHI 3ByKa OT YaCTOTHI (B TOM
qlcIie, C UCIIOJIb30BaHHEM
MY3bIKQIBHBIX HHCTPYMEHTOB).
HaGutoienue u o0bsicCHeHNE
SIBIICHHSI aKyCTHYECKOTO
pe3oHaHca.
AHaIIN3 OPUTHHAIBHOTO TEKCTA,
[MOCBAILIEHHOIO UCIIOJIb30BAHUIO
3ByKa (WM yJIbTpa3ByKa) B
TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK
B MEUITMHE U JIP.); BBIIIOJTHCHUE
3aJJaHUI 110 TEKCTY (CMBICIOBOE

MToro no pasneny 15

Paznen 3. SJICKTpOMaFHI/ITHOC MOJIC U DJICKTPOMAIrHUTHBIC BOJIHBI




3.1 DJIEKTPOMarHuTHOE |6 OnexktpoMarauTHoe  ([locTpoeHue paccyxaeHui,
noje u roJe. 00OCHOBBIBAIOIINX B3aUMOCBSI3b
DIIEKTPOMAarHUTHbIE OJEKTPOMAarHUTHBIE  [PJIEKTPHUUECKOTO U MAarHUTHOTO
BOJIHBI BoJIHBI. CBOICTBa [1OJIEH.
DIIEKTPOMArHUTHBIX  [JDKCIIEPUMEHTAILHOE U3yUCHHE
BouH. [lIkana CBOWCTB 3JICKTPOMArHUTHBIX BOJH
DIIEKTPOMArHUTHBIX (B TOM YHUCIIE C TOMOIIBIO
BOJIH. Mcrionp30Banue (MOOUIBLHOTO TelnedoHa).
DIIEKTPOMArHUTHBIX  |AHAIU3 PEHTI€HOBCKHX CHUMKOB
BOJIH IS COTOBOI YeJIOBEYECKOr0 OpraHu3Ma.
CBSI3H. AHaI13 TEKCTOB, OMHCHIBAIOLINX
OJEKTPOMAarHUTHAsE  [[IPOSIBJICHUS 3JIEKTPOMArHUTHOTO
[pUPO/Ia CBETA. U3ITy4EHUS B IPUPO/IE: KUBBIE
CKopocCTh CBeTa. OpraHU3MBbl, U3TyUCHHS] HEOECHBIX
BonHoBbIe cBOMCTBA (TN (CMBICIOBOE YTEHUE).
cBeTa PacrioznaBanue u aHanu3
pa3IMYHBIX TPUMEHEHUN
DJIEKTPOMArHUTHBIX BOJIH B
TEeXHHKE.
3y4yeHne BOTHOBBIX CBOMCTB
CBeTa.
Pewenne 3anau ¢
UCTIOJIb30BaHUEM (HOpMYIT ITIst
CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, UTMHBI BOJIHBI U YaCTOTHI
CBeTa
Htoro 1o pazaeny 6

Pasnen 4. CBeTOBEIE SIBIIEHUSA




4.1

3aKOHEBI
pacmpoCcTpaHEHUS
cBeTa

JIlydueBas monenb
cBeTa. MicTouHuku
CBeTa.

[ IpssMonnHeiHOE
pacrpocTpaHeHue
cBeTa. 3aTMEHUS
Connua u JIyHsl.
OTpakeHue cBera.
[1;mockoe 3epkaiio.
3aKOH OTpa)XXECHUsI
CBETA.
[Ipenomnenue cBera.
3aKOH IPEIOMIIEHUS
cBeTta. [losnHoe
BHYTpPEHHEE
OTPa’KEHUE CBETA.
lcnonp30BaHue
[TOJIHOT'O BHYTPEHHETO
OTPa’KE€HUS B
ONTHYECKUX
CBETOBOJAX

HaGmroneHre onbIToB,
NTEMOHCTPHUPYIOITUX SIBJICHUE
MPSMOJMHEITHOTO
pacrpocTpaHeHHUs CBETa
(BO3HUKHOBEHHUE TEHU U
MOJIYTEHH ), 1 KX UHTEPIPETALIHS C
HCIIOJIb30BAHUEM MOHATHS
CBETOBOTO JIyya.

OOBsicHEHHE U MOJICTMPOBAHUE
COJIHEYHOTO M JIYHHOTO 3aTMCHHI.
MccnenoBanue 3aBUCUMOCTH YTJia
OTpPa)KEHHUs CBETOBOIO JIyya OT
yriia najeHusl.

3y4yeHue cBOICTB U300paskeHus
B IIJIOCKOM 3€pKaje.

HaOirofenue u 00bsICHEHHE
OTIBITOB IO TIOJYYECHUIO
M300paXEHU B BOTHYTOM U
BBITTYKJIOM 3€pKajax.
HaOmronenre u 00bsICHCHUE
OTIBITOB IO TPEITOMJICHHIO CBETA
Ha TPaHHUIIC Pa3IMYHBIX CPEll, B
TOM YHCJIE OIBITOB C ITOJHBIM
BHYTPEHHUM OTPa’KEHUEM.
VccnenoBanue 3aBUCUMOCTH yTiia
MPETOMIICHUS OT yIJia MaJeHUs
CBETOBOI'O JIy4ya Ha IPaHULIe
«BO3IYX-CTEKIION.
Pacrio3naBanue siBICHUM
OTpaKeHUS U TIPEIIOMIICHUS CBETa
B IIOBCCAHEBHOM JKM3HH. AHAIU3 U
00BSICHEHHE SABIICHUS
OTNTHUYECKOTO MUpPaXKa.

Pemenne 3amad ¢
HCII0JIb30BaHIEM 3aKOHOB
OTpa)KEHUS U MPETOMIICHHUS CBETA

4.2

JIMH3EI 1 oOTHYECKHUE
prOOpbI

JInn3a. Xon ydeit B
nuH3e. OnTuueckas
crucTreMa
¢dboToanmapara,
MUKpPOCKOIIA U
Tesieckona. ['a3 kak
ONTUYECKasi CUCTEMA.
bin3opykocTs 1
aTbHO30PKOCTh

[losnyueHne nzodpaxeHuii ¢
[MOMOIIbIO cCOOMparoIe u
paccenBarONIEH JUH3.
Omnpenenenue PoKyCHOTO
PacCTOSIHUSL U ONTHUYECKON CHUJIIBI
coOuparolien TMH3bI. AHAIN3
YCTPOMCTBA U MPUHLMUIIA JEUCTBUSA
HEKOTOPBIX ONTHYECKUX
npubopoB: oToamnmapara,
MUKPOCKOIIa, TEJIECKOIA.
M3yueHne Mozenu riia3a Kak

OIITHYCCKON CHUCTEMBL. AHAIN3




4.3 [Paznmoxenue 6enoro 3 Paznoxenue 6enoro  [HabmiogeHue paznoxeHus 6e10ro
CBETa B CIEKTP CBETa B CIIEKTP. CBETa B CIIEKTP.
OnbiTel HetoToHA. Habmronenue u 00bsicHeHne
Crnoxenue OTIBITOB 110 TIOJTYYEHHUIO O6e1I0r0
CHEKTPAJIbHBIX IIBETOB.|CBETA IIPH CI0KEHUH CBETA
Jlucriepcust cBera [Pa3HBIX LIBETOB.
[IpoBenenue u 00ObsICHEHNE
OTIBITOB TI0 BOCIIPHUATHIO IIBETA
[PEIMETOB MPHU UX HAOIIOICHUH
yepes [BETOBbIC (DHIIBTPHI
(IIBETHBIE OYKH)
Wtoro no pazaeny 15

Pa3nen 5. KBaHTOBEBIE SIBJIEHUS

5.1

Hcnyckanue u
MOTJIOLICHHE CBETa
ATOMOM

4

OneiTel Pezepdopna u
[JIaHeTapHasi MOJIEb
aToma. Mozens atoma
bopa.

Vcryckanue u
[OTJIOLICHUE

OO6cyxIeHre 1eNu ONbITOB
Pesepdopra no uccienoBanuio
QTOMOB, BBIJIBI)KEHHUE TUIIOTE3 O
BO3MOXKHBIX pe3yiibTaTax OMbITOB
B 3aBUCUMOCTH OT

[IpCAIIoJIaracMoro CTpoCHus

CBETa aTOMOM.
KsauTtel. JIuneiuateie
CIIEKTPBI

aTOMOB, GOPMYIHUPOBAHUE
BBIBOJIOB M3 PE3YyJIbTATOB OIBITOB.
OO6cyx1eHrne TpOTUBOPEUHIA
TUTAaHETaPHON MOJIEH aToMa U
OCHOBaHU# ais Tunote3sl bopa o
CTallMOHAPHBIX OpOUTaX
hiexkTpoHoB. Habmonenue
CIUIOIIHBIX U JTMHEHYATHIX
CIIEKTPOB U3JIYYCHUSI PA3IMUHBIX
BemiecTB. OOBbsICHEHHE

JIMHENYaThIX CIIEKTPOB U3y4EHUs




5.2 |Ctpoenue aromHOro |6 PanoakTUBHOCTS. OO6cyxaeHrne BO3MOXKHBIX THITOTE3
s71pa Anbda-, Oeta- u 0 MOJEJSAX CTPOEHHUS Apa.
ramma-Hu3J1y4eHus. Onpenenenue cocrasa saep 10
CTpoeHHEe aTOMHOTO  [33JaHHBIM MacCOBBIM U
anpa. Hyknonnas 3apsJ0BBIM YHCIIaM U 110
MOJ1€]Ib aTOMHOTO [10JIO)KEHUIO B IEPUOINYECKON
s1pa. M3oTomnsl. CHUCTEME JIEMEHTOB.
PanuoakTuBHBIE AHanu3 U3MEHEHUs COCTaBa sijipa
npespauienus. [lepuoau ero nojaoxxeHus B
[0JIypacnaia aTOMHBIX|[[IEPUOIUYECKON CUCTEME TTPH a-
sa5ep PaauOAKTUBHOCTH.
lccnenoBaHue TPEKOB a-4acTull
10 TOTOBBIM (poTorpadusim.
OO6HapyxeHue 1 u3MepeHue
paaraloHHOro (hoHa C MOMOUIBIO
T03MMETPA, OLICHKA €ro
WHTEHCUBHOCTH.
AHanu3 OMOJTOTHYEeCKUX
W3MEHEHUH, IPOUCXOIALIUX 10T
EHCTBUEM PAIUOAKTUBHBIX
W3JTyYEHU.
lcrionb30BaHNue paguOaKTUBHBIX
W3JIyYEHU B MEULIMHE
5.3 SAnepubie peakuuu |7 S nepHble peakiyu. Permenue 3amay ¢
3aKOHBI COXPAaHEHUsI  [MCIOJIb30BAHUEM 3aKOHOB
3aps10BOTO U COXpPaHEHHUs MACCOBBIX U
MacCOBOI'O YHCEI. 3apsIOBBIX UMCEJ HA ONIPENEIICHUE
OHeprus CBA3U PE3YJIBTATOB SIEPHBIX PEAKIINMN;
AQTOMHBIX sA1ep. CBsA3b [aHAIN3 BO3MOKHOCTH WM
MaccChl U DHEPIHH. HEBO3MOKHOCTH sIIEPHOMN
Peakuuu cuHTE3a M [pEaKIUU.
neseHus saep. OneHka YHEprUH CBSI3U SJIEP C
VICTOYHUKY SHEPTUM  [MCIIOJIb30BaHUEM (OPMYJIBI
ConHua u 3B€37. OUHIITEHHA.
Anepnas snepreruka. |[OOCyXIeHUE EPCIEKTUB
[lericTBus MCIIOJIb30BAHUS YIIPABISIEMOTO
paZio0aKTUBHBIX TEPMOSZICPHOTO CUHTE3A.
M3TydyeHul Ha )uBble (O0CyXJ1eHHE MPEUMYIIECTB U
OpraHU3MBbI HKOJIOTMUYECKUX MPpoOem,
CBSA3aHHBIX C AJIEPHOU
SHEPreTUKOMN
Wrtoro no pazgeny 17

[ToBTOpUTETEHO-0000IAIOIIHI MOTYITH




[loBTOpEHME U
000611IeHNEe
coJiep’KaHus Kypca
¢u3uku 3a 7-9
KJIaCCBI

CucreMaTH3alys u
000011IeHNE
MPEIMETHOTO
COJICP>KaHUs U OIBITA
IeITeIbHOCTH,
MpUOOPETEHHOTO NIPU
W3YYCHHUU BCETO Kypca
(U3UKH OCHOBHOTO
00111er0 00pa30BaHUA.
[loaroroBka
OCHOBHOMY
rocyJapCTBEHHOMY
PK3aMEeHY MO (pU3HUKe
U1t 00yJaroImuxcs,
BBIOPABIIIMX ATOT
yueOHBIii TpeIMeT

BrinonHeHue yueOHBIX 3aIaHUH,
TpeOYIOMIMNX JEMOHCTPALIUU
KOMIIETEHTHOCTEH,
XapaKTEePU3YIOLIUX
€CTECTBEHHOHAYYHYIO
PAMOTHOCTb:

[MPUMEHEHUSI IOJyYEHHBIX 3HAaHUN
TUTs1 HAYYHOTO OOBSICHEHUSI
(hU3HUECKUX SIBJICHUU B
OKpY’Karollley Ipupoe, B
[MOBCEAHEBHOM KU3HU U
BEISIBJICHHS (PH3UYECKIX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTHUH;
IPUMEHEHNS OCBOECHHBIX
SKCIEPUMEHTAIbHBIX YMEHHM 151
UCClIeIOBaHUS (PU3NUECKHUX
SIBJICHUH, B TOM YUCJE s
MPOBEPKU TUIIOTE3

Y BBISIBJICHUS 3aKOHOMEPHOCTEH.
Pernenne pacu€THBIX 33/1a4, B TOM
YU CIIe TIPEIoararoumux
WCITOJIb30BaHNE (DH3UYCCKUX
MOJCICH 1 OCHOBAaHHBIX Ha
COAEPKAHUU PA3JIMYHBIX Pa3JIEIOB
Kypca ¢pusuku. Beimonnenue u
3a1[UTa IPYIIOBBIX WIH
WHIUBUYAJIBHBIX IPOEKTOB,
CBSI3aHHBIX C COJEPKAHUEM Kypca
(bu3uKu

Hroro no paszueny

OBIIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

102
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