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INOACHUTEJIBHAA 3ATIMCKA

[Iporpamma no (usmke Ha ypOBHE OCHOBHOI'O OOHIEro oOpa3oBaHUsl COCTaBi€HA Ha
OCHOBE TOJIOKEHUH W TpeOOBaHMM K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE
OCHOBHOH 00pa3zoBarenbHOM mporpammsl, npeactaBieHHbIXx B @I'OC OO0, a Takxke C
yaérom denepanbHO paboyelt mporpaMmbl Bocriutanus u KoHmenium npenogaBaHus
yueOHoro npeamera «duszmnka.

Copepxanue mporpamMMbl 1o (Qu3MKe HampaBieHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH OOYyYalOUIMXCsl M OpPraHu3alvi0 U3ydeHus (pusuku
Ha JIeATEIbHOCTHOM OCHOBE. B mporpamme mo (¢u3HKe YIUTHIBAIOTCS BO3MOXKHOCTHU
yueOHOro mpeamera B peanmuzanuu TpedoBanuit PI'OC OOO Kk mIaHUPYEMBIM
JUYHOCTHBIM M METANPEAMETHBIM pe3yJibTaTaM OOYYEeHMs, a TaKKe MEXIpPEIMETHbIE
CBSI3U €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHUSI.

[Iporpamma 10 (¢u3MKE yCTaHABIMBAET paclpeiesieHne y4eOHOro marepuana o
rogam oOydenus (o KiaccaM), MpeljiaracT MPUMEPHYIO IOCIeIOBATEIbHOCTD
U3Y4YECHHS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOI'O COIACPKAHMUS M y4ETE
BO3PACTHBIX OCOOEHHOCTEW 00yJaromuxcsl.

[Iporpamma 1o ¢usuke pazpadboTaHa C LENbI0 OKa3aHUS METOIWYECKOW MOMOIIU
YUUTENIO B CO3aHUU pabouell mMporpaMMebl 10 y4eOHOMY MPEAMETY.

®dusmuka SBISETCA CHUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
NPEeIMETOB, IMOCKOJIbKY (M3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBJICHUH,
W3y9aeMbIX XUMHEH, OMONoruMed, acTpoHoMueld W ¢u3HUecKorl reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpPA, NPEIOCTaBIseT HauOoyee SCHbIE
0o0pa3upl NPUMEHEHHS HAYYHOIO METOAA IO03HAHUS, TO €CThb cHoco0a MONY4eHUs
JIOCTOBEPHBIX 3HAHUU O MUDE.

Onna W3 TIaBHBIX 3a7a4  (PU3UMYECKOrO O00pa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHUsl COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M MHTEpeca K
HayKe y 00y4aronmuxcs.

N3yuenue ¢us3uku Ha 0a30BOM YpPOBHE MPEIOJIAraeT OBIAJECHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3yIOIIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:

HAyY4YHO OOBSICHATH SIBJICHUS,

OLICHMBATh ¥ TIOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEOBAHMS; MHTEPIPETUPOBATH

JTAHHbIE u UCIIOJIb30BaTh Hay4yHble  JIOKa3aTeIbCTBa
JUISL TIOJTY9E€HUS BBIBOJIOBY.

Ienn m3ydeHus: GU3MKHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs ONMPECICHBI B
Konnenmun mnpenonaBanust yueOHoro mpeamera «dDu3nka» B 00pa3oBaTeIbHBIX
OpraHu3anusIx Poccuiickoit denepannu, pEATU3 YOI X OCHOBHBIE
o0mieo0pa3oBaTellbHbIE  MPOrpaMMbl,  yTBepkAEHHOW  pemeHueM  Komterum
MunucrepcrBa npocsernieaus Poccuiickoit @eneparuu (mporokon ot 3 aekadps 2019 r. Ne
[1K-4BH).

Henu u3yuenus Gpu3uku:

NpUOOpETEHNE WHTEpeca U CTPEMJIEHUS OOYJaroIIMXCAd K HAYYHOMY H3Y4YCHHIO



IPUPOIBI, PA3BUTUE X MHTEIUICKTYAIBHBIX W TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAyYHOM METOJe TO3HaHUS W (HOopMUpOBaHUE
UCCIICIOBATEIECKOr0 OTHOIICHHS K OKPY)KAIOITUM SIBJICHHSIM

dbopMUpOBaHHWE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibrata HW3ydeHUS OCHOB
CTPOCHUS MaTepuH U (yHIAMEHTAILHBIX 3aKOHOB (PH3UKHU;

dbopMupoBaHUE TPEACTABICHUHA O poiM (U3UKH JUJIS  Pa3BUTHA  JAPYrUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE IMPEACTABICHUA O BO3MOXHBIX cdepax Oyayiield npodeccHnoHaIbHOM
JeSITENTLHOCTH, CBS3aHHON C (DM3HMKOM, MOATOTOBKA K JallbHEHIIEMYy OOYYEHHIO B 3TOM
HaTpaBJICHUH.

JloCTH)KEeHHE ATUX IeNiel porpaMMbl 1o (pr3MKe Ha YpOBHE OCHOBHOT'O OOIIEro
00pa3oBaHUs 00ECIIEYMBACTCS PEIICHUEM CIICTYIOINX 33/1a4:

NPHOOPETCHHE 3HAHWUK O JIUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHUYCCKHX,
TEIUIOBBIX, JIEKTPHYCCKUX, MATHUTHBIX U KBAaHTOBBIX SIBIICHHSIX;

NPUOOPETEHHE YMEHHWH OMUCHIBAaTH H  OOBSACHATH (PU3WYECKUE  SBICHUS C
UCIIOIb30BAHUEM MOJTYUICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEHICHHS MPOCTEHIMX PACYETHBIX 3aJ1a4 C HCIIOJIb30BAHHUEM
(U3NIECKUX MOJIETICH, TBOPUYCCKUX M MPAKTHKO-OPUEHTUPOBAHHBIX 33j1ad;

pa3BUTHEC YMEHHUH HAOI0JaTh TMPUPOJHBIC SBJICHUS M  BBINOJHATH  OIBITHI,
JabopaTopHble pPA0OTBl M JKCHCPUMEHTAIBHBIC HWCCICIOBAHUS C HCIIOJIb30BAaHUEM
U3MEPHUTEIbHBIX MPUOOPOB;

OCBOCHHE TPHUEMOB PabOTHI ¢ HH(pOpMaIHel (U3NIECKOro COACPIKAHUS, BKIIIOUast
UHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSAX (HU3WKH, aHAIM3 ¥ KPUTHYECKOE
OllEHUBaHUE HH(OPMAIIHNH;

3HAaKOMCTBO €O cdepamMu TpodeCCUOHATBHON JCITEIHPHOCTH, CBS3aHHBIMH C
$u3MKOH, M COBPEMCHHBIMH TEXHOJOTHSAMHU, OCHOBAaHHBIMH HA JOCTHIKCHHSIX
¢u3nyeckon HayKH.

Ha w3yuenune ¢usuku (0a30BBI ypOBEHb) HA YpPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusi otBoauTcs 238 dwacoB: B 7 Kiacce — 68 wacoB (2 waca B Heenmo), B
8 kimacce — 68 wacoB (2 yaca B Hezemo), B 9 kiacce — 102 gaca (3 yaca B HeZIEII0).

[Tpemtaraemelii B mporpaMMe 1o (pu3uke mepedcHb JIaOOpaTOPHBIX paOdOT U OIBITOB
HOCUT PEKOMCHJIATCIBbHBI  XapakTep, VYYUTENb JellaeT BBIOOp  TPOBEICHUS
Ja0opaTOpHBIX pabOT ®  OMBITOB ¢ y4ETOM HWHAMBHIYAJIBHBIX OCOOCHHOCTEH
OOyJarommxcsi, CHHCKa OSKCICPUMCEHTAIBLHBIX 3aJaHWi, IMpeIaracMbIX B paMKax
OCHOBHOTI'0 TOCYJIAPCTBEHHOI' 0 PK3aMEHa 10 (pH3HKeE.

COJAEP)KAHUE OBYUYEHUA

7 KIIACC
Paznen 1. ®uszuka u e€ posib B NO3HAHUM OKPY/KAKIIEro MUPa
®uszuka — Hayka o0 npupoxe. SBineHus npuponabl. PuU3NYECKUE SBICHU:

MEXAHUYECKUE, TEIUIOBBIE, AIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.
Ousnueckue BenmnuuHbl. M3mepenue gusnueckux BenuanH. OU3NUecKue MpuOOopHI.
[TorpemHocTh M3MepeHnii Mexx1yHapoIHasi CUCTEMA €NHHULL.



Kak ¢usuka wu  gpyrue  eCTECTBEHHbIE  HAayKH  M3y4alOT  MPUPOAY.
EctecTBeHHO-Hay4YHBIH METOJ MO3HAHMs: HAOJIOJEHHE, MOCTAHOBKA HAYYHOr'O BOIPOCA,
BBI/IBIDKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE I'MIOTE3, OObSICHEHHE HaOII01aeMOro
spiieHus. Onucanue GU3NYECKuX sIBJICHUM C ITOMOIIBIO MOJIENIEH.

Jlemoncmpayuu
MexaHndeckue, TEIIOBbIE, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUS.
duznyeckure mpuOOPkI U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(POBHIM
pruOOpOM.

Jlabopamophbsie pabomsl u onvimol

OrnpenenieHne 1eHbl JIeTIeHUs MKaIbl U3MEPUTEIBLHOTO MTPUOopa.

N3mepeHue paccTosTHUM.

N3mepenue o0bEMa JKUAKOCTU U TBEPJOrO TENa.

Ornpenenenrie pa3MepoB MaJlbIX TEJL.

N3mepenue temmeparypbl IpH MOMOIIM KXUAKOCTHOI'O TEPMOMETpA M JaTyvKa
TEMIIEPATYPHI.

[IpoBeneHne uccnenoBaHusl MO MNPOBEPKE TMIOTE3bI: JANbHOCTh NMOJETA IIAPHKA,
MYIIEHHOr0 TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIEe BhICOTA MTYCKa.

Pa3nen 2. [lepBoHayaibHbIE CBEIEHHSI 0 CTPOEHUH BellleCTBA

CtpoeHue BelecTBa: aToOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, TOKa3bIBAKOLINAEC
JUCKPETHOE CTPOEHUE BEUIECTBA.

JIBr>keHne yactul BemecTBa. CBsi3b CKOPOCTH JBHKEHHS YACTHI] C TEMIIEPATYpOMU.
BbpoynoBckoe nBmwxkenue, nuddysus. BzaumoaeicTBrue yacTuil BelecTBa: MPUTSHKEHUE U
OTTAJIKMBAHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA. CTPOCHUE Ta30B, KHUJAKOCTEH U TBEPABIX
(KpUCTANTMYECKUX) TeJI. B3auMoCBS3b MEXKAy CBOWCTBAMHU BEHICCTB B Pa3sHBIX
arperaTHbIX COCTOSHUSIX W WX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jlemoncmpayuu

Hab6mronenre OpoyHOBCKOTO JIBHYKEHHUS.

Ha6monenne nuddys3um.

HabGnroneHue sBieHUM, OOBSCHAIONIUXCS MPUTSHDKEHUEM WM OTTAJIKHMBAaHUEM
YaCTHII BEIIECTRA.

Jlabopamopnsie pabombi u onvinuvl
Ornenka quamMeTpa aroMa METOJIOM PsiIoB (C UCTIOb30BaHueM (oTorpaduii).
OnBITH TT0 HAOIOJECHUIO TETJIOBOI'O PACIIIUPEHUS Ta30B.
OnpITHl IO OOHAPYKEHUIO AEUCTBUS CHUIJI MOJIEKYJIIPHOT'O MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3auMOAeHCTBHE TeJl
Mexannueckoe nBWKeHUE. PaBHOMEpHOE U HEpaBHOMEPHOE ABMKEeHHE. CKOPOCTh.
CpenHsisi CKOpOCTh MPYU HEPABHOMEPHOM JIBUKECHUU. Pacuér myTu u BpeMeHU ABUKCHUS.
SIBenne nHepuuu. 3aKoH HHEepUUU. B3anmoaencTBue Tell Kak MpUYrHA U3MEHEHUSA
CKOPOCTH ABWKEHMsSI Tel. Macca kak Mepa MHEPTHOCTH Tena. [IMOTHOCTH BellecTBa.



CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JMHUIE 00bEMa BEIIECTBA.

Cuna Kak XapakTepHCTHKa B3auMozeicTBus Ten. Cwiia ynpyroctd M 3akoH ['yka.
N3mepenune cuiibl C MOMOIIBIO TUHAMOMETpaA. SIBJIeHHE TATOTEHNs U cwiia TshkecTtu. Cuiia
TSDKECTH Ha ApYrux ImaHerax. Bec tema. HeecomocTs. CiiokeHHE CHII, HAIPABICHHBIX
no oxgHou mnpsmou. PaBHopmenctByromas cuin. Cwia TpeHus. TpeHME CKOJIBKEHUS U
TPEHHE MOKOs. TpeHHe B IPUPOJE U TEXHHUKE.

Jlemoncmpayuu
HabnroieHre MexaHM4ecKOro JBHKEHHUS Tela.
N3mepenne CKOpOoCTH NPSIMOITMHENHOTO IBUKEHMUS.
HabmroieHue siBjieHUs UHEPLIUH.
HaGnronenne usmMeHeHus: CKOPOCTH TIPH B3aUMO/ICHCTBUU TeE.
CpaBHeHHE Macc Mo B3aUMOJIEHUCTBUIO TEIL.
CnoxxeHue cuJj, HalpaBJICHHBIX 110 OJHOU MPSIMOMA.

Jlabopamophwsie pabomsl u onwvimol

OmnpeneneHne CKOPOCTU PaBHOMEPHOI'O JIBMKEHUS (ILIapUKa B XKHUAKOCTH, MOJEIIU
3IIEKTPHUUYECKOr0 aBTOMOOUIIS M TaK Jajiee).

Omnpenenenue cpeaHend CKOPOCTH CKOIbKEHHsI OpyCKa WK IAapUKa MO HAKIOHHOM
IUIOCKOCTH.

Omnpenenenuie MI0THOCTU TBEPAOrO TeNa.

OmnBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh pacTspKeHUs (nedopMmanuu) mpyKUHBI OT
NPUIIOKEHHON CHIIBI.

OnbITHI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tella U
XapakTepa COMPUKACAIOIINXCS [IOBEPXHOCTEH.

Pa3znen 4. /laBiieHue TBEPABIX TeJl, JKMIAKOCTEN U ra3oB
JaBnenue. CrnocoObl yMEHBILICHHUS W YBEIMYEHUs JaBiicHus. JlaBieHue rasa.
3aBUCUMOCTb JIaBlIEHUsI Ta3a OoT 00bEMa, TemrepaTyphl. Ilepenaya naBineHus TBEPABIMU
TeNaMM, S KHAKOCTIMM M ra3zamMu. 3akoH Ilackansa. IlHeBMaTwueckume MaIIHHBI.
3aBUCHUMOCTh  JaBJICHUS JKHJIKOCTH OT THyOMHBL. ['mMapocTaTmuecKkuid mapajiokc.
CooOmaroniuecs: cocynbl. ['uapaBinueckue MeXaHU3MBbI.
Atmochepa 3emnm u atMmochepHoe aAaBieHHe. I[IpuuMHBI CyIeCTBOBaHUS
BO3NYIIHOM obOosouku 3emiu. Omnbir  Toppuuennu. M3mepenuwe armocdepHOro
JaBJeHMs. 3aBUCUMOCTh aTMOC(EpPHOrO JaBICHHS OT BBICOTHI HAJ YPOBHEM MODSI.
[TpuGops! a1 u3MepeHus aTMocpepHOro JaBICHUS.
JlelicTBUE XKHUJIKOCTH M ra3a Ha IMOrPYKEHHOE B HUX Teno. BelTamkuBaromias
(apxumemoBa) cuia. 3akon Apxumena. [TnaBanue Tenr. Bo3ayxoraBanue.

Jlemoncmpayuu
3aBUCUMOCTb JIABJICHUSA ra3a OT TEMIIEpaTypBHl.
Ilepenaua naBneHus ) KUAKOCTBIO U Ta30M.
Coobuiatouiuecs: CoOCyabl.
['mapaBnmueckuit pecc.
[IposiBrieHue neicTBUsE aTMOCHEPHOTO J1aBIICHUS.
3aBUCHUMOCTh BBITAJIKMBAIOIIEH CHIIBI OT OOBbEMa MOTpyKEHHOW YaCTH Tela U



IINIOTHOCTH KHUAKOCTH.

PaBsencTBo BBITa.HKI/IBaI-OIIICﬁ CHJIBI BECY BBITCCHEHHOM KUAKOCTH.

VYcnoBue 1U1aBaHWSA TEI. IJIaBaHHUE WIIM MOrpy;K€Huc TCJI B 3aBUCUMOCTH OT
COOTHOIIICHUS IIOTHOCTEH Tella U KUIKOCTH.

Jlabopamophsie pabomsl u onvimvl

HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJAE OT OOBEMA MOTrPYKEHHOH B
YKAJIKOCTb YaCTH TeJa.

Ornpenenenrie BBITAJIKUBAIOMIEH CHWIIBI, JCUCTBYIOLIEH Ha TEJIO, MNOTPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOLIEN CHJIBI, JIEUCTBYIOLIEH HA TEJO B
YKUJIKOCTH, OT MaccChl Tela.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEN CHIIbI, AEHCTBYIOLIEH Ha
TEJNIO B XKHUAKOCTH, OT 00bEMA MOrpyKEHHON B )KMJIKOCTh YacTH TENa U OT TIOTHOCTU
AKUJIKOCTH.

KoHcTpynpoBaHne apeoMerpa WM KOHCTPYMPOBAHHUE JIOAKH M OIpENCIeHUuE €€
IPY30I0AbEMHOCTH.

Pa3znen 5. PaGora u MOIHOCTD. JHeprust

Mexanuueckast pabota. MOIHOCTb.

[IpocTble MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTb. llpaBmio paBHOBecus
pbluara. IlpumeHeHue mnpaBuia paBHOBECHS pblyara K OJOKY. «30J0TO€ MPaBUIIO»
mexanuku. KIIJ[ mpocteix Mexanu3zMoB. [IpocTbie MEXaHU3MBbI B OBITY H TEXHUKE.

Mexanuueckas sHeprusi. Kunernueckas u noreHuuaibHas sHeprus. [Ipepamienue
OJTHOIO BU/JIa MEXaHUYECKON SHEPIrUH B IPYroi. 3aKOH COXPAaHEHU s SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophsie pabombl u onvimvl

Omnpenenenrie padOThl CWJIBI TPEHUS TMPU PABHOMEPHOM JIBHOKCHUHM Tena
10 TOPU30HTATBLHOW TTOBEPXHOCTH.

HccrienoBanre ycloBHiA paBHOBECHS phlyara.

N3mepenne KII/] HaKITOHHOM MIOCKOCTH.
N3yuenue 3aKk0HAa COXpAHEHN MEXAHUYECKOW SHEPTUM.

8 KVIACC

Pa3znea 1. TemioBhIe sIBJICHHUS

OCHOBHBIE TOJOXKEHHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOECHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJI. OMBITHI, MOATBEPIKIAIOIIHNE OCHOBHBIC MOJIOKECHUS
MOJIEKYISIPHO-KUHETHYECKON TEOPHHU.

Mopenu  TBEPHOro, JKUIAKOTO U  Ta3000pa3HOTO COCTOSIHUM  BEIlECTBA.
Kpucrammmaeckue u amopdrpie Tena. OOBsSCHEHHE CBOWCTB Ta30B, JXKHJIKOCTEH U
TBEPJIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKON Teopruu. CMauyrMBaHue 1
KalWJUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CHKATHE.



Temneparypa. CBsizb TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABUKCHHSI YACTHIL.
Bryrpennss sHeprus. CriocoObl M3MEHEHHMS BHYTPEHHEW SHEPruu: TeIulonepenaadya u
coBepiieHre paboThl. Buael Termonepegayu: TEIIONPOBOAHOCTh, KOHBEKIIHS,
W3JIy4ECHUE.

KomnmyectBO TeI1oTHl. VYIelpbHas TEIUIOEMKOCTH BeEIIecTBa. 1eIIOOOMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OamaHca. [lnaBieHwe W OTBepiacBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YIeNbHas Temiora 1uiaBieHus. I[lapooOpa3zoBanue u
koHneHcanus. HMcmapenne. Kumenwe. VYaenpHas  Temiora  apooOpa3oOBaHMS.
3aBUCUMOCTH TEMIIEpaTyphbl KUTIEHUS OT aTMOC(HEPHOTO JaBJICHHUS.

Biiaxxnocts Bo3ayxa.

DHeprus TOIIuBa. Y AeiabHasl TEIJI0Ta CropaHus.

[Tpunnumnel pabots! TemioBbix apurareneit KIIJ[ TermioBoro aurarens. TemioBbie
JIBUTATEIIA U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs W IIPEBpaIleHNs] SHEPTUU B TEIIOBBIX ITpOIleccax.

Jlemoncmpayuu
Hab6mronenrie OpoyHOBCKOIO JIBUKEHUS.
Hab6mronenne nuddysum.
Hab6mroieHue siBjieHU cCMauyrMBaHUsl U KalMUUTSIPHBIX SIBJICHUM.
HabroieHne TerioBoro paciuiupeHus Ted.
3MmeHnenne naBlieHWs Tra3a TpH HW3MEHEHWH OObéMa W HArpeBaHUM WITU
OXJIQXKICHUH.
[IpaBuna nu3mepeHus: TeMIEPaTyphl.
Bunbl Teronepenayun.
OxJytaxaeHue nmpy COBEPIIEHUN paOOTHI.
HarpeBanue npu coBepiiieHud padOThl BHEIITHUMHU CUJIAMH.
CpaBHeHHE TEIIOEMKOCTEN pa3InYHbIX BEIIECTB.
Habmronenne KuteHus.
Habro/1eH1e mocTossHCTBA TEMITepaTyphl MPH TIIaBJICHUH.

Mopaenu TEIIOBBIX ABUTATENICH.

Jlabopamophwsie pabomsl u onwvimol

OnbITEI O OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSIKEHUS.

OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIJIOB ITOBAPEHHOM COJIM WM caxapa.

OnbITEl MO HAOMIOACHUIO TEIUIOBOT'O PACHIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX
Te.

Ornpenenenne naBjaeHUs BO31yxa B 0ayIoHe MIITPUIIA.

OnbITHl, TEMOHCTPUPYIOLINE 3aBUCHUMOCThH JIaBJIEHUS BO3]lyXa OT €ro o0béMa u
HarpeBaHMs WM OXJIaXICHUS.

IIpoBepka THUIIOTE3bl JWHEWHONW 3aBHCHUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUECKON TPYyOKe OT TeMIepaTyphl.

Hab6mronenne naMeHeHus BHyTpeHHEH SHEPryU Tella B pe3ybTaTe Terlonepeaadu u
paboThI BHEIITHUX CHIL

UccnenoBanue siBiIeHUs TEIUIOOOMEHA TMPU CMEIIMBAHUU XOJOJHON U TOpsueit
BOJbI.



OmnpezneneHne KOIMYECTBA TEIUIOTHI, MOIYYEHHOrO BOAOM MpPHU TEIIOOOMEHE C
HArpeThiM METATMYCCKUM ITUITHHIPOM.

Omnpenenenue yaeabHON TEIOEMKOCTH BEILIECTBA.

HccrnenoBanue nporecca ucnapenus. OnpeneneHue

OTHOCHUTEIbHOU BIAXKHOCTH Bo3nyxa. OmnpeneneHue

yIAETBHOMN TETIOTHI IJIaBJICHHUS JIbJA.

Pa3znen 2. DiaexkTpuyeckue U MATHUTHBIE SIBJICHUSA

OnekTpuzanua Ten. JBa poaa 3IEKTpUYECKUX 3apsaoB.  B3aumopelictBue
3apsDKCHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTBH CHIIBI B3aUMOJICHCTBUS 3apsHKCHHBIX TEJ
OT BEJIMYUHBI 3aPsIIOB U PACCTOSHUS MEXKIY TEJIaMH).

Onexktpuueckoe tmone. HampsikéHHOCTh  3nekTpuyeckoro mnois. IIpuHnmn
CYIEPITO3UIINH DJICKTPHUECKUX Moyl (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snekTpuyeckux 3apsaoB. ODJIEMEHTApPHBIM  AJIEKTPUUECKUUA  3apsil.
Crpoenne aroma. I[IpOBOJHHMKM W JOMAJIEKTPUKU. 3aKOH COXPAHEHHSI SIECKTPUUYECKOTO
3apsa.

DJIEKTPUYECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOro TOKa. VCTOUHMKH
MOCTOSIHHOTO  TOKa. JIeHCTBUS  ANEKTPUYECKOro ToKa (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE). DJICKTPUUCCKUHN TOK B KHUIKOCTSAX U ra3ax.

Onextpuueckass nenb. Cuia Toka. JnekTpuyeckoe HampsikeHue. ColpoTUBIEHUE
MPOBOJHUKA. Y JEIbHOE CONPOTHUBJIEHUE BellecTBA. 3akoH OMa JUisi ydyacTKa LEMH.
[TocnenoBarenbHOE U MAapaIUIENbHOE COETUHEHNE TPOBOJHUKOB.

Pabota 1 MOIIHOCTB 3JIEKTPUYECKOro TOKa. 3akoH /xoynsa—JIeHna. Dnexkrpuueckue
LENU U MOTPEOUTENHN ANEKTPUIECKOU dHeprur B ObITy. KopoTkoe 3aMblikaHHE.

[TocTosiHHBIE MarHuThl. B3anMOJIEMCTBHE IOCTOSIHHBIX MAarHuTOB. MAarHuTHOE IOJeE.
MarnuTtHoe nojie 3eMJIM U €ro 3HaueHUe s Ku3Hu Ha 3emie. OnbIT Ipcrena.
MarauTHOE MoJIe€ 3IEKTPUYECKOrOo ToKa. lIprmMeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBi€ MAarHUTHOrO TOJISI Ha NPOBOAHUK C TOKOM. DJIEKTPOJBUIATENb IMMOCTOSHHOIO
TOKa. lMcronp30BaHWE  DIEKTPOABUIATENIEM B TEXHUYECKUMX  YCTPOMCTBaX U
Ha TPaHCIOPTE.

Onbitel @apanes. SBineHue >IEKTpoOMarHUTHOW wuHAYKUMU. I[IpaBuno Jlenua.
Onektporeneparop. CrnocoObl MOTYyYEHHUS DJICKTPUUECKON HSHEPruu. DJIEKTPOCTAHIINU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIIeKTpu3aIus Tell.
JIBa pona 3JIeKTpUUECKUX 3apsI0B U B3aUMOJACHCTBUE 3aPSIKEHHBIX TEIL.
Y CTpONCTBO U AEHUCTBUE 3JIEKTPOCKOIIA.
DnekTpocTaTuyecKast UHIYKLHS.
3aKOH COXpaHEHMS DIEKTPUUECKUX 3apsI/IOB.
[IpOBOOHUKH U JUIIEKTPUKH.
MopnenupoBaHue CUIIOBBIX JJUHUN JEKTPUUECKOT O TTOJIS.
HcTouHMKH TOCTOSTHHOTO TOKA.
JIeicTBUSL DIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUN TOK B JKUIKOCTH.



["a30BbIii pa3ps.

N3mepenue cuibl TOKa aMIIepMeTpoM.

N3mepenue aeKTpUueCKOro HanpsKEHUs. BOJIbTMETPOM.

Peocrar 1 MarasuH cOnpOTHUBIICHUM.

B3anMopencTBre NOCTOSHHBIX MarHUTOB.

MopenupoBanre HEBO3MOKHOCTH Pa3eIeHMsI ITOJIFOCOB MAarHuTa.
MonenupoBaHre MArHUTHBIX MTOJIEW OCTOSHHBIX MAarHUTOB. OIBIT
Opcrena.

MarsuTHOE 10JI€ TOKa. DIEKTPOMArHuT.

JlelicTBrEe MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM.
DneKTpoABUTaTENb IIOCTOSIHHOT O TOKA.

HccnenoBanue BIEHUS YIEKTPOMAarHUTHON WHIYKLIWH.

OmnbiTel @apajes.

3aBUCUMOCTb HaNpaBJIEHUS MHAYKIIMOHHOI'O TOKA OT YCJIIOBUW €r0 BO3SHUKHOBEHHUSI.
DNEeKTPOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamophbsie pabomsl u onwvimol
OMnBITHI 110 HAOFOCHUIO AJICKTPHU3AIIUU TEJ MHIYKIIMEH U TIPH CONTPUKOCHOBCHHH.
HccnenoBanue ASHCTBUS IEKTPUYECKOTO OIS Ha POBOIHUKYU U JUJICKTPUKH.
COopka 1 npoBepKa padOThI JIEKTPUUECKOM 1EMH MOCTOSIHHOTO TOKA.
W3mepenue u peryimpoBaHue CHIIBI TOKA.
M3MepeHure u peryimpoBaHue HaIPsHKCHHS.
HccnenmoBanne  3aBUCMMOCTH  CHJIBI  TOKa, HAYIIETO  4Yepe3  PE3UCTop, OT
COIIPOTHBIICHUS PE3UCTOPA M HAMPSHKCHUS HAa PE3UCTOpE.

OneITBl, JAEMOHCTPUPYIOUIME 3aBUCHMOCTH 3JIEKTPHUYECKOI'O  COIPOTUBIICHUS
IIPOBOJHUKA OT €T0 JJIMHBI, IUIOIIAAH MTONEPEYHOI0 CEYEHHS M MaTepHraa.

IIpoBepka npaBwiia CI0XKEHUS HAINPSIYKEHUM IIPU ITOCIIEIOBATEIBHOM COCIUHEHUN
JBYX PE3UCTOPOB.

IIpoBepka npaBuiia Jist CUiIbI TOKA IIPYU NAPAIIETIBHOM COEAUHEHUH PE3UCTOPOB.

Onpenenenune padoOThl ITEKTPUUECKOr0 TOKA, UAYILETO YEPE3 PE3UCTOP.

Ornpenenenre MOIHOCTH JIEKTPUYECKOrO TOKA, BBIAEIAEMON HAa PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTM  CWIBL  TOKAa, MIAYIIETO 4Yepe3  JIAMIIOYKY,
OT HAIIPSKEHMS HA HEW.

Omnpenenenne KIIJ[ nHarpesarens.

HccnenoBanne MAarHUTHOTO B3aMMOJIEMCTBHS TOCTOSSHHBIX MAarHUTOB.

W3ydeHne MarHuTHOTO TOJSl MOCTOSHHBIX MAarHUTOB NpPH UX OOBEIWHEHUU M
pa3aeiIcHuH.

HccenenoBanue NeUCTBUS JIEKTPUUECKOI0 TOKA HA MArHUTHYIO CTPEJIKY.

OneITB, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOICHCTBHS KaTYIIKU C
TOKOM M MarHuTa OT CWJIbI TOKAa M HAIlpaBJIEHUS TOKA B KaTYILKE.

N3ydyeHne nelcTBUS MArHUTHOT'O TIOJI HA IIPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue padoThl 3JE€KTPOIBUTATENIS.

N3mepenne KII] anekTpoaBurateabHOM yCTaHOBKHU.

OMBITHI ITO UCCIENOBAHUIO SIBJIICHUS JIEKTPOMAarHUTHOW MHAYKIUH: UCCIIEIOBAaHUE



W3MEHCHUM 3HAUCHUS U HaIrpapJICHUS HHAYKIIMOHHOI'O TOKaA.

9 KJIACC

Pa3nen 1. Mexannueckue siBJIeHUSA

Mexannueckoe  ABWkeHue. MarepuanbHas — Touka. Cuctema  OTCYETa.
OTHOCUTENBHOCTh ~ MEXAHMYECKOIO  JBWKEHHsS. PaBHOMepHOE  NIPSAMOJMHENHOE
nBwxkeHue. HepaBHoMepHOoe mNpsAMOiIMHENRHOEe JBMXKeHHEe. CpeaHsis W MrHOBEHHas
CKOPOCTb TeJIa P HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOE TIpsiIMOIMHENHHOE ABMKeHHe. CBOOOIHOE MaJIeHUE.
Omnbitsl ["anmunes.

PaBHOMepHOE nBHKEHUE MO OKpyKHOCTH. [lepuon u wyacrora oOparieHus.
JIunelinas u yrioBasi CKOpocTH. LIeHTpocTpeMUuTENnbHOE YCKOPEHHE.

IlepBeii 3axkoH Hbrorona. Bropoin 3akoH Hetorona. Tperuit 3akoH Hprorona.
[IpyuHUIHN Cynepno3ULIKU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHHUS! CKOJbXKEHHUS, CHIIa
TPEHUS MOKOS, IPYrue BUIbI TPEHUS.

Cuna TS)KECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOPEHHE CBOOOIHOIO MaJCHMS.
JBmwxenne miader Bokpyr Cousnna. IlepBas kocmuueckass ckopocTb. HeBecomocTh u
IIEPETPY3KHU.

PaBHOBecue MarepuanbHOW TOYKU. AOCOMIOTHO TBEPHOE Teno. PaBHOBecue
TBEPJIOrO TENA C 3aKPEILNIEHHOM OChIO BpalleHuss. MomeHT cuibl. LleHTp TskecTn.

Nmnynsc Tena. M3MeHenwe ummnyinbca. MMIynbC cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE JBUKEHHE.

Mexanuueckass paboTa W MoUIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH, TPEHUS.
Cas13b sHepruu U padotsl. [loTeHnnanbHas sHeprus Tena, NOJHATOrO HaJl MOBEPXHOCTHIO
3emun. [loreHnpnanbHas 3Heprus cxatom npyxuHbel. KnHetudeckas sHeprus. Teopema o
KUHETUYECKOW DHEPIUU. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUH.

Jlemoncmpayuu

HabnroieHre MexaHn4eCcKOro JBHKEHUS Tea OTHOCUTENIbHO Pa3HBIX TEJ OTCUETA.

CpaBHeHME ITYTEH U TPACKTOPHI JBUKEHUSI OJJHOI'O M TOT'O € Tela OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

N3mepeHnne CKOpOCTH U YCKOPEHUSI TTPSIMOJIMHENHOTO JIBUKECHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

HabnroieHre nBUXeHUs Tela MO0 OKPYKHOCTH.

HabGnrogenre MexaHMYeCKUX SBJICHUM, MPOUCXOMASIIUX B CHUCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JABWKEHHHM OTHOCHTEIIbHO KaOWHETa
buzuKy.

3aBUCUMOCTh YCKOPEHUS Tela OT MACChl Tela U ICMCTBYIOIIEH HA HETO CUJIBI.

HaGnronenne paBeHCTBa CUJI TIPY B3aUMOJICHCTBHUH TEll.

N3meHeHune Beca Tena npyu yCKOPEHHOM JIBUKEH M.



Ilepenada umnysbca Npyu B3aMMOJAEHUCTBUN TEIL.

[TpeoOpa3zoBaHus 3HEPTUN MPHU B3aUMOJCHCTBUM TEN.

CoxpaHeHue UMITYJIbCa TP HEYIIPYTrOM B3aUMOZEHCTBHM.

CoxpaneHue uMIysbca pu abCOIOTHO YIPYroM B3aUMOJIEHCTBUMU.

HaGnroneHue peakTMBHOI'O IBUXKEHUS.

CoxpaHeHne MEXaHUYECKOW SHEPTUH MPU CBOOOIHOM Ia/IEHUH.

CoxpaHeHHEe MEXaHWYECKOW OJHEpPrurM NpHU ABWKEHUM Tela M0 JCHCTBUEM

P YKHHBI.

Jlabopamopnsie pabombl u onvinuvl

KoHncTpynpoBanue TpakTa JJisi pa3roHa U JaJdbHEHIIIEr0 paBHOMEPHOTO JBIKEHUS
IapyKa WU TEICKKH.

OmnpeneneHne CpeaHe CKOPOCTH CKOJIbKEHUS Opycka WM JIBIDKEHHUS IIapuKa 1o
HAaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHne yCKOpEHUs Tella MPU PaBHOYCKOPEHHOM JIBIDKCHHH IO HAKJIOHHOU
TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBHKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPCHHOM JBMKCHUU 0€3 HavYalbHOU
CKOPOCTH TIyTH OTHOCATCS KaK PSJT HCUYETHBIX YUCEN, TO COOTBETCTBYIOIIUE TPOMEKYTKH
BPEMEHH OJJMHAKOBBI.

HccrenoBanre 3aBHCUMOCTH CHIIBI TPEHHS CKOJBKEHUS OT CHJIBI HOPMaJbHOTO
JTaBJICHUSI.

Omnpenenenne ko3 UIMEeHTa TPEHUS CKOJIbKCHUS.

Ornpenenenne KECTKOCTH NP YKUHBI.

OnpeneneHne pabOThl CHIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKEHUHW Tela
10 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIIPYrOCTU MPHU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOABM)KHOTO ¥ TIOJIBUKHOTO OJIOKOB.

M3yuenue 3aKkoHa COXpaHEHUs SHEPTUH.

Paznen 2. Mexanuyeckue Ko/1e0aHUSA U BOJIHbI

KonebarenpHoe paBukeHue. (OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: IEpUOL,
4acToTa, aMIuIuTyaa. MaremMaTu4ecKuil U IPYKUHHBIM MasTHUKU. [IpeBpamienue
SHEPIruH MPH KOJIEOATENbHOM JBUKECHHH.

3aryxaromue konebanus. BwiHy)neHHbie KojeOanus. Pesonanc. Mexanuueckue
BOJMIHBI. CBOMCTBA MEXAHWYECKMX BOIH. [IpomonbHblE M monepeuHble BONHBL J[nmHa
BOJIHBI U CKOPOCTb €€ pacipocTpaHeHUs. MexaHudecKHe BOJIHBI B TBEPAOM TeEIIE,
CEMCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbicoTa TOHa. Otpaxenue 3Byka. MH(pa3Byk u

YJIbTPa3BYK.
Jlemoncmpayuu

HaOmtonenne koneGaHuil Te Mo ASUCTBUEM CHIIBI TSXKECTH U CHUJIBI YITPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.



HaGmronenre BBIHYKICHHBIX KOJIEOaHUN U PE30HAHCA.
PacnipocTpaneH#e po10JIbHBIX M MOTIEPEYHBIX BOJIH (Ha MOJIEIH ).
HaOmnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTHYECKHN pPE30HAHC.

Jlabopamophsie pabombl u onvimvl

OmnpenerneHre 4acTOThI U Meprojia KoneOaHnii MaTeMaTHYeCKOr0 MasiTHUKA.

Omnpenernenne 4acTOThl U Neproja Kojaebanuii mpyKMHHOTo MasTHUKA VccnenoBanme

3aBUCUMOCTH TIEpHUO/Aa KOJEOAHWH IMOABENICHHOTO K HUTH Tpy3a
OT JUITMHBI HUTH.

HccnenoBanvne 3aBUCUMOCTH TIepUoAa KOJCOAHWN TMPYKWHHOTO MasTHUKA OT
MAaccChI Tpy3a.

[IpoBepka HE3aBUCUMOCTH TEpuoJa KOJIEOaHWM Tpy3a, MOJABEIIEHHOIO0 K HUTH, OT
MAaccChI rpy3a.

OmBITH, JEMOHCTPUPYIONIHAE 3aBUCHMOCTh TEpPHOIa KOJEeOAHWUW MPYKWHHOTO
MasiTHUKa OT MAcCChl Ipy3a U HKECTKOCTH MPYKUHBIL.

N3mepenune yckopeHus CBOOOIHOTO MaieHusl.

Pa3nen 3. DjieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMArHUTHBIE BOJTHBI

DJIEKTPOMArHuTHOE noJe. DIJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
DJEKTPOMAarHUTHBIX  BOJH. [llkama »iekTpoMarHUTHBIX BOJH. Fcnosb3oBaHue
AIEKTPOMATHUTHBIX BOJH JJIs1 COTOBOW CBSI3H.

DiekTpoMarHuTHas npupozaa csera. CKopocTh cBeTa. BoHOBBIE CBOKMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BoHOBBIE CBOMCTBA CBETA.

Jlabopamophsie pabomsl u onvimol
N3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIIbI0 MOOMIIBHOTO Tened oHa.

Pa3znen 4. CBeroBbIe sIBJICHUS

JlyaeBas mopens cBera. Mcrounuku cBera. lIpsMmonnHENHOE pacnupoCTpaHEHHE
ceera. 3atmeHus ConHua u Jlynel. Otpaxenue cBerta. [lmockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnienrie cBera. 3akoH mpenomieHuss cBera. llomHoe BHYTpeHHee
oTpakeHue cBeTa. lcrnonp30BaHME MMOMHOTO BHYTPEHHETO OTPAXEHUS B ONTHYECKHUX
CBETOBO/AX.

Jlunza. Xox nyueit B nuH3e. OnTuyeckas cucrema (oroanmapara, MUKPOCKONA H
Teneckomna. ['na3 kak ontuyeckas cucreMa. ban3opykocTs U JaabHO30pKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CliokeHue CrieKTpaibHbIX
uBeroB. Jlucnepeus cBera.

Jlemoncmpayuu
IIpsAmMosnHENHOE pacpOCTpPaHEHUE CBETA.
OTpaxkeHue cBeTa.



[Tonyyenue n3o00pakeHUil B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajax.
IIpenomnenue caera.

OnTudeckuii CBETOBO/I.

Xox nydelt B coouparonie JuH3e. Xo

Jy4el B pacCEUBAIOLIEH JIMH3E.

[Tony4yenue n300pakeHU ¢ MTOMOIIBIO JIMH3.

[Tpunun aevictBus doToarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

Mopnens riasa.

Pa3noxxenue 0enoro ceera B CEKTP.

[TonydeHnue Genoro cBera Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamophwsie pabomsl u onvimol
HcciienoBanre 3aBUCUMOCTH Yrila OTPaKEHHsI CBETOBOTO JIyda OT yrJjia HaJIeHusI.
M3yueHune XxapakTepUCTUK U300 paKeHHS TPEIMETa B IFIOCKOM 3epKaJie.
HccienoBanre 3aBUCHMOCTH yIJIa TIPEIIOMIICHHS CBETOBOTO JIyda OT yrijla MmaIeHuUs
Ha TPAHUIIC «BO3YX—CTEKIION.
[Tony4yenue n3o0pakeHri ¢ MOMOIIbIO COOUPAIOIIIEH JIMH3BI.

Omnpenenenrie GOKYCHOr0 PACCTOSTHUS M ONITUYECKON CHIJIBI COOMPAIOIIEH JTHMH3HI.

OMBITHI TIO Pa3I0KEHUIO OEIIOr0 CBETa B CIIEKTP.

OnBITH O BOCTIPHUSITHIO I[BETA MPEIMETOB MPHU MX HAOIIOJECHUN Yepe3 IBETOBBIC
(UITBTPBI.

Pa3znen 5. KBanTOBbBIE SIBJICHUSA

Onwitel  Pezepdpopna u muanerapHas Mmozens artoma. Mogens atoma bopa.
Hcnyckanue u noriomenue csera atToMoM. KBaHThI. JInHeWYaTsie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnass monens atomMHoro siapa. M3oronsl. PagnoakTuBHbIE TipeBpaineHus. llepruon
nonypacnaga aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsilOBOIO U MAacCOBOIO YMCENl. DHEpPrus
CBSI3M aTOMHBIX sjep. CBsi3b Macchl M SHEPruu. Peaknuu CUHTE3a U JACICHUS sIiep.
Ncrounnku 3Heprun CoyHIA U 3BE3].

Anepnas osHepreruka. JleWCTBUS PpaJMOAKTHUBHBIX M3JIYyUCHUM HaA IKUBBIC
OpPraHU3MBL.

Jlemoncmpayuu
CrexkTpbl U3y4eHUsI U TOTJIONICHHUS.
CrekTpbl pa3IuyHbIX Ta30B.
CnekTtp Bomopoaa.
Hab6mronenue TpekoB B kamepe Buibcona.
PaGota cuérunka nOHU3UPYIOIUX U3ITydEHUN.
Perucrpanus nznydeHrs TpupoOIHbIX MUHEPATIOB U IPOYKTOB.

Jlabopamophsie pabomsl u onvinmwl
HaGronenne CritonTHeIX U TMHEHYATHIX CIIEKTPOB U3JTYyICHUS.
HccnenmoBanue TPEKOB: HM3MEPEHHE DSHEPTUM YaCTHUIBI IO TOPMO3HOMY TIYTH



(mo dotorpadusim).
M3mepenne paarnoakTHBHOTO (OHA.

IHoBTOpUTE/IHHO-00001IAK0IIMIA MOAYJIb

[ToBTOpUTENHHO-0000IIAtONMI  MOAY/IL MPEIHA3HAYEH JJI CUCTeMATH3alul W
0000IIEeHUsI TMPEAMETHOrO COJAEPKaHUSA U ONbITa JEATEIbHOCTH, NPUOOPETEHHOTO
OpU HW3Yy4EHUU BCEro Kypca (HU3MKHM, a Takke ISl MOATOTOBKM K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMeHY 10 (U3UKe i1 00Yy4arolUXCs, BHIOPABIIUX 3TOT y4COHBIM
peIMeT.

[Ipy wW3ydeHUM JAaHHOTO MOJYJS PEATU3YIOTCd M CUCTEMATU3UPYIOTCS BUABI
NeSITEIbHOCTH, HAa OCHOBE KOTOPBIX 0OecreuuBaeTcs JOCTHKEHHE MPEIMETHBIX U
MeTanpeIMETHbIX IUIaHUPYEMBIX pE3yNbTaTOB o0y4ueHus, dbopmupyercs
€CTECTBEHHO-HAay4yHass TPAMOTHOCTb: OCBOEHHE HAyYHBIX METOAOB HCCIIECAOBaHUS
SBJIGHUW TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBIACHITH (DU3HUECKUE SIBICHUS,
NpPUMEHSST TOJyYEHHbIE 3HaHMS, pellaTh 3aJadd, B TOM YHCIE KauyeCTBEHHbIE U
DKCIEPUMEHTAJIbHBIE.

[IpuHIMIIHANIBHO AEATENBHOCTHBIN XapaKTep JAHHOIO pa3/iesa pealn3yeTcs 3a CUET
TOr0, YTO 00 y4YarOIIHUECS BBIOIHSIIOT 3a/1aHUs, B KOTOPBIX UM MpejIaraercs:

HA OCHOBE IMOJYYEHHBIX 3HAHUHN pAaclo3HABaTh U HAYYHO OOBSICHATH (pU3MUECKUE
SBJICHUS B OKPY’KAIOILEH MPUPOJIE U TIOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/IbI HCCIIEOBAHUS (PU3UUECKUX SIBJICHUN, B TOM YHUCIIE
JUISl IPOBEPKU TUIIOTE3 U MOITYyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHSTh HAay4YHbIE€ OCHOBBI HambOOJee BaXHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPAKTHYECKOr0 MCIOJIb30BaHUS Pa3IUYHBbIX HCTOYHUKOB
DPHEPruM HAa OCHOBE 3aKOHA IIPEBpAIlCHMs] W COXPAHEHMsI BCEX MH3BECTHBIX BHUJIOB
HHEPrUHU.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

N3ydyenne (u3MKM HA YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI HAIpPaBIIEHO Ha
JOCTH)KCHUE JMYHOCTHBIX, METANpPEAMETHBIX M TPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynmpraTe m3ydeHuss (pU3MKM Ha YpPOBHE OCHOBHOI'O OOINEro OOpa3oBaHUS Y
oOyudaroierocst 0yayr choOpMUpPOBaHbI CIAEAYIONINE JUUHOCTHBIE PE3YJIbTAThI B YACTHU:

1) naTpuOTHYECKOr0 BOCIIUTAHMS

MPOSIBJICHUE HMHTEpeca K HCTOPUM W COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOMN
busnueckor HayKu;

IIEHHOCTHOE OTHOIIEHUE K JOCTH)KCHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) TPaKAAHCKOT0 M TyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMS:
TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO-3HAUYUMBIX U
ATUYECKUX TMPOOJIEM, CBS3aHHBIX C MMPAKTHYCCKUM TPUMEHEHUEM JOCTHKEHUHN



bu3uKwy;
OCO3HAHHE BaJXHOCTH MOPAJIbHO-3TUYECKHUX IPUHIIUIIOB B IEATEIBHOCTH YYEHOI O;

3) 3CTeTHYECKOr0 BOCIIUTAHMS :
BOCIIPHSTHE DCTETUYECKUX KAyeCTB (PU3UYECKOM HAyKH. €€ TapMOHMYHOIO
HOCTPOEHHMSI, CTPOrOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT O NO3HAHMS:

OCO3HAHUE LIEHHOCTH (PU3MYECKON HAyKHM KaK MOIIHOI'O MHCTPYMEHTA IMO3HAHUS
MHPA, OCHOBBI PA3BUTHSI TEXHOJIOTMH, BAKHEUILIEN COCTABIISIIOLIEN KYIbTYPHI;

pa3BUTHE HAaydyHOM JIOOO3HATENBHOCTH, HHTEpeca K HUCCIEA0BaTEIbCKOU
JEATENbHOCTH;

5) hopmupoBaHust KyJbTYPbI 310POBbs M IMOIHOHAJIBLHOTO 0JIAr OTIOTYYHsI:
OCO3HAaHWE IEHHOCTH Oe3omacHOro obpaza JKU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXHOCTU MpaBUJI O€30MAaCHOTO MOBEJACHUS HA TPAHCIIOPTE, HA
Joporax, ¢ 3JIEKTPHYECKUM U TEIUIOBBIM 000PY/I0BaHUEM B JOMAIIHUX YCJIOBHUSAX;
c(OpMUPOBAaHHOCTh HaBbIKA PEQIIEKCUH, MPU3HAHKE CBOErO MpaBa Ha OLIMOKY U
TAKOr0 K€ MpaBa y Ipyroro 4eaoBeKa,

6) TPy10BOr'0 BOCIIMTAHUS :

aKTUBHOE y4YacTM€ B PEIICHUM TNPaKTHUYECKUMX 3a7ady (B paMKax CEMbH,
00pa3oBaTeIbHONW OpraHW3allid, TOpOJa, Kpass) TEXHOJOTMYECKOW U  CONHMAIBLHOMN
HAIPABJICHHOCTH, TPEOYIOIIHMX B TOM YUCTE U (PU3NIECKUX 3HAHUIA;

MHTEpEC K MPAKTUYECKOMY U3yUEHUIO TTpodeccuid, CBsI3aHHbIX C (DU3UKOI;

7) IKOJIOrHYECKOr0 BOCITUTAHMS:

OpHEHTAllMs Ha NMPHUMEHEHHE (M3HUYECKHUX 3HAHHMK JUIS PEIICHHS 3amad B 00J1acTH
OKPY)KAIOIIEH Cpeibl, ITIAaHUPOBAHKS TTOCTYIIKOB M OICHKH MX BO3MOJKHBIX ITOCIIEICTBHIA
JUIS OKPYKArOIIEU CPEIbL;

OCO3HaHHUE III00ATBHOr0 XapaKTepa SKOJOrHUeCKUX MPOOJIEM U MyTel UX PEIICHMS;

8) amanTanmuu K U3BMEHSIOIMMCS YCJTOBUSM COIMAJILHON U MPUPOIHOIi Cpeabl:

noTpeOHOCTh BO B3aMMOCHCTBUM TPU BBINOJHEHUH HCCICIOBAHUM M TPOEKTOB
¢bu3nyeckol HaPaBIEHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSM JAPYIUX;

MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JIEATEIbHOCTD;

noTpeOHOCTh B ((OPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4KClie (POPMYIUPOBATH UJIEH,
MOHSITHS], THUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHUE Je(PUIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JacTH
bu3uKwy;

IUTAHUPOBAHKE CBOET'O Pa3BUTHUS B MIPUOOPETEHNH HOBBIX (PM3MUYECKUX 3HAHUII,

CTpPEMJICHUE AHATM3UPOBATh M BBISABIATH B3aMMOCBS3M MNPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIOJIIb30BAHUEM (DU3MUECKUX 3HAHUI;

OLIEHKAa CBOMX JEUCTBUI C YUETOM BIIMSHMS HAa OKPYKAIOLIYIO CPEAY, BO3ZMOXKHBIX
IJ100ANTbHBIX MOCIEICTBHM.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOEHHWs MporpamMmbl 1Mo (U3MKE Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y  oOywaromierocss  Oyayr  cQopMUpOBaHBI  METalpPEIMETHbBIC
pe3yabTaThl, BKIIIOYAIONINE IT03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS,
KOMMYHUKAaTUBHBIC YHUBEPCAJbHBIC ydeOHBIC NEHCTBUSA, PETYJISTUBHBIC YHHBEPCAIBbHBIC
ydeOHbIe JCHCTBHUSI.

ITo3naBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eUCTBUS
ba3oBbie 1oruyeckue AeMCTBUA:

BBISIBJISITH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU O0BEKTOB (SBJICHUN);

YCTAHABJIMBATh  CYLIECTBEHHbIM  MPU3HAK  KiIaccu(uUKalMui,  OCHOBAHMS
JU1s1 000OIIICHUSI U CPAaBHCHHS;

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B pacCMaTpUBaeMbIX (aKTax, JAHHBIX U
HAOJIIOICHUSX, OTHOCAUIUXCA K (PU3UUECKUM SIBJICHUSM;

BBISIBJISITh NIPUYMHHO-CIIEICTBEHHBIE CBSA3M NMPU U3YYEHUU (PU3NYECKHUX SABJICHUU U
IPOLECCOB, J€JaTb BBIBOJbl C HCIOJIB30BAaHUEM JEIYKTUBHBIX M HHJIYKTUBHBIX
YMO3aKJIOYEHUH, BbIIBUTaTh TUIIOTE3bI O B3aUMOCBA3AX (PU3UUECKUX BEJIMUMUH;

CaMOCTOSITEIBHO BBIOMPATh CMOCO0 pelIeHHus y4eOHOM (u3nyeckod 3amauu
(cpaBHEHHE HECKOJIBKMX BapHAHTOB PEIICHUS, BHIOOpP HamOoee MOAXOIAIIETO ¢ yIETOM
CaMOCTOSTEIBHO BBIJCICHHBIX KPUTCPUEB).

Bba3oBble ucciienoBareibCcKkue 1eMCTBUS
UCII0JIb30BaTh BOMPOCKHI KaK UCCIEN0BATEILCKUN HHCTPYMEHT MMO3HAHUS; IPOBOAUTH
M0 CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXHbIN
(bU3UYECKUM IKCTIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE (PU3UUECKOT0 SIBJICHUS; OIEHUBATh
Ha MPUMEHUMOCTH 1 JIOCTOBEPHOCTh UH(OPMAITHUIO, TOTYYEHHYIO B XOJI€
UCCJIeIOBAHUS WK SKCIIEPUMEHTA;
CaMOCTOSITENbHO (hopMyTupoBaTh O0OOOIIEHWS ¥ BBIBOABI IO pPeE3yJbTaTaM
MPOBEIEHHOT O HAOIIOICHMUSI, OTIbITA, UCCIICAOBAHNS;
MIPOrHO3UPOBATH BO3MOXKHOE JlalibHEMIlIee pa3BUTHE (U3UYECKUX MPOIECCOB, a
TaK)K€ BBIJBUTaTh MPEANONOKEHUSI 00 UX pPa3BUTUM B HOBBIX YCJIOBUSIX U
KOHTEKCTaX.

Pab6ora ¢ undgopmanuei:

NPUMEHATh Pa3jIMYHbIE METONbl, HWHCTPYMEHTbl M 3alpoChbl MPU IOUCKE U
orOope MHPOpPMAIMU WIH JJAaHHBIX C YUETOM MPEAI0KEHHONW yueOHOU (hu3nyeckon
3aJ1a4u;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATb W  HMHTEPHPETUPOBATH  MHGOPMALIHIO
pa3IMYHbBIX BUIOB U (POPM IIPE/ICTABIICHUS;

CaMOCTOSITEIbHO BBIOMpATh ONTHUMAabHYIO (OpMY TpencTaBieHus WHopManuu u
WUIIOCTPUPOBATh pElIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, AuarpaMMamu, HHOU
rpaduKoii 1 UX KOMOWHAITHSMH.



KoMMyHHKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBHSA:

B XOJl¢ OOCYXJEHHUS Y4eOHOTro Marepuana, pe3yabTaTOB Ja0OpPaTOpPHBIX paboOT H
MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMbl W BBICKA3bIBAThH
u7eHu, HalleJICHHbIE Ha peHIeHHe 3aJaydl W TOJJepKaHhe OJaroelnarelIbHOCTH
OOIIICHHS;

COITOCTABIISITh CBOM CYXKICHUS C CYKICHUAMH JPYrMX YJaCTHUKOB JHAJIOra,
OOHAPYXUBATh PA3ININE M CXOICTBO IMO3UIIHH;

BBIP@YKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABISATh PE3YNbTAThl BBIMOJHEHHOTO (U3MUECKOTO OIMbITa
(PKCIIepuMeHTa, UCCIICIOBAHUS, IPOCKTA).

MOHUMATh M UCTIONI30BaTh MPEUMYITIECTBA KOMAH/ITHOW ¥ HHIMBUIYAJILHON PaOOTHI
IIPU pENICHUH KOHKPETHOU (PU3NIecKoi mpoOIeMbl;

MPUHUMATh IIEJTH COBMECTHOW JESTEILHOCTH, OpPraHW30BBIBATH JCUCTBUS MO €€
JOCTHKEHUIO: PaCIpeessiTh PO, OOCYXAaTh TMPOIECChI W PE3YIbTAaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHSI HECKOJIbKUX JIFO/ICH;

BBITIOJTHATH CBOKO YacTh pabOTHI, JOCTUTass Ka4ECTBEHHOI'O Pe3yibTaTa 1Mo CBOEMY
HAIIPABJICHUIO M KOOPJAUHUPYS CBOM JCHCTBHSI C IPYTUMHU YJICHAMHU KOMaH/IbI;

OLICHWBAaTh KAauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT II0 KPUTEPHSM,
CaMOCTOSITEIBHO COPMYIIMPOBAHHBIM YJaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHble YHMBEepPCAJIbHBIC YUeOHbIE 1eHCTBUA
Camoopranuzanus:

BBISIBJISITH TIPOOJIEMBI B OJKM3HEHHBIX U Y4YEOHBIX CHUTYyalUsX, TpPeOYrOIux
JUTSL pelieHnst GU3NUecKUX 3HAHUM;

OPMEHTHUPOBATHCS B PA3IMUHBIX IMOIX0AaX MPUHATHS pelieHUi (MHINBUIYAILHOE,
NPUHSITUE PEUICHUS B TPYIIE, IPUHATHE PEIICHUNA TPYIIIO);

CaMOCTOSITEIBHO COCTaBJISITh AJITOPUTM peuieHus (U3MYECKOW 3aJauyd WM IUIaHa
UCCIICJIOBAHUSI C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTUPOBATH MpeAJiaraéMble BAPUAHTHI PELICHUH;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPO0/1b, SMOLIMOHAJIbHbIH UHTEJJIEKT:
JIaBaTh aJIEKBATHYIO OIIEHKY CUTYallMH U MpeAJiararh IiaH e€ u3MeHeHus; O0bICHSTh
NPUYHHBI JOCTIKEHUs (HEAOCTHIKEHHSI) PEe3YJIbTaTOB JCATEILHOCTH,

JlaBaTh OLCHKY MPHOOPETEHHOMY OIIBITY;,

BHOCUTh KOPPEKTHBBI B JAESATEIbHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS
(U3MYECKOro WCCIIENOBAaHHUS WM IPOCKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB,
W3MEHMBIIMXCS CUTYaINi, yCTAHOBJICHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEIU U YCIOBUSM.

CTaBUTh ce0si Ha MECTO JPyroro 4eloBeKa B XOAE Clopa WIM JTUCKYCCHUHU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYrOro.

MpU3HaBaTh CBOE MPAaBO Ha OMIMOKY TpH pelieHHH (HU3NUECKUX 3a7ad WU B
YTBEPKICHUAX HAa HAYYHbIE TEMBI U TAKOE YK€ MPaBO APYyroro.



HNPEJMETHBIE PE3YJIBTATHI

K koHiy oOydeHuss B 7 KJjacce MpeaMETHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y 00 yJAOIIUXCS YMCHUIA:

WCIIONIb30BaTh TOHATHS: (QU3WYECKUEe W XUMHYECKUE SBJICHUSA, HAOI0IeHNE,
OKCMIEPUMEHT, MOJIeb, THUIIOTE3a, CAWHUIBI (U3MYECKUX BEJIWYWH, aTOM, MOJEKYIa,
arperaTtHble COCTOSHUS BemlecTBa (TBEPAOE, JMKHUIKOE, ra3oo0pa3Hoe), MEXaHHUeCKOe
NBWKEHHE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  NPAMOJMHEHWHOE),  TpaeKTOpHs,
paBHONEHCTBYIOIIAass cwi, Jedopmanust (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOIITAOIINECs COCY/IBI;

paznuyatrh sBiacHHS (nuddy3us, TEIIOBOE JBIKEHHE YaCTHI[ BEIICCTBA,
paBHOMEpPHOE IBIDKCHHE, HEpPaBHOMEpPHOE JBI)KCHHE, WHEPIUS, B3aUMOJICHCTBUE Tel,
paBHOBecHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpalleHHs, Iepenadya JaBICHUS
TBEPABIMUA TEJIAMH, XHUIAKOCTIMHU W Ta3aMmu, aTMocepHOe MaBJICHWE, IUIABaHHUE TeEl,
MPEeBpaIIeHUsT MEXaHWYECKON DJHEPruu) MO OMHCAHUI0 WX XapaKTEPHBIX CBOWCTB H
Ha OCHOBE OTIBITOB, JICMOHCTPHUPYIOIINUX JaHHOE (PU3UUECKOE SBIICHHCE;
pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUW B OKPYXKAIOIIEM MHUPE,

B TOM 4HCJIe (PU3NYECKUE SIBICHUS B PUPOJIE: MPUMEPHI ABMKEHUS C PA3TUIHBIMH

CKOPOCTSIMM B JXKMBOW M HEKHMBOM IIPUPOAE, NEUCTBUE CHIIBI TPEHHsS B NPUPOAE U
TEXHHUKE, BIUSHUE aTMOC(EepHOro MJaBJCHUS HA >KMBOM OpraHuW3M, IUIaBaHUE pHIO,
pblyard B TEJ€ YEJOBEKa, MPU ATOM NEPEBOAUTH MPAKTHYECKYIO 3aJ]ady B Y4EOHYIO,
BBIJICJIATH CYIIECTBEHHBIEC CBOMCTBA (IIpU3HAKN) (U3NUECKUX SBJICHUM;

ONHUCHIBATh H3y4YEHHBbIE CBOMCTBA Tel M (U3MUECKUE SBJICHUS, HCIOIb3Ys
¢usndeckne BenmuuuHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTH,
CpEIHssl CKOPOCTbh, CWJa YIPYrOCTH, CHJIA TSDKECTH, BEC Te€ja, CHJIa TPEHHUs, J1aBIICHUE
(TBEpmoro Tema, JKHIKOCTH, Ta3a), BBITAJIKHBAMOMIAS CHJIA, MEXaHWYeckas pabora,
MOIIHOCTh, IIJICYO CHJIB, MOMEHT CWJbl, KO3((ULIHUEHT TOJE3HOr0 JEeUCTBUS
MEXaHU3MOB, KUHETHMYECKass M MOTEHLMAJbHAs DHEpPrus), Mpu OMNHCAHUU MPaBUIbHO
TPAaKTOBaTh (PM3MUECKUN CMBICT HCIOIB3YEMbIX BEIMYMH, UX OOO3HAYCHHUS U €IUHUIIBI
bu3MUecKNX BEIUYMH, HAXOAWTh (OPMYIbI, CBSA3BIBAIONIME JAaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTh TIpaduKH H3YyYEHHBIX 3aBUCUMOCTEHN
(bu3NUeCcKNX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBJICHUS M MPOLECCHI, HCIOJb3YS
npaBwia CIOKeHUs cui (BIOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackams, 3akoH
ApxuMena, MpaBUIO paBHOBECHs pbluara (0JI0Ka), «3010TO€ MPAaBUIIO» MEXaHHKH, 3aKOH
COXpaHEHHUs] MEXaHMYECKOH DSHEpPruv, NpU 3TOM J1aBaTh CIIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3aIlUChIBATh €0 MATEMATUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3HYECKHUE SIBIICHUS, MPOLECChl UM CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallMid IPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa.  BBISBISTH
NPUYUHHO-CIICAICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE M3 1—2 JOrM4ecKux IIaroB C
oropoit Ha 1-2 W3y4eHHBIX CBOMCTBA (DU3MYECKUX SBJICHUH, (PU3NUCCKUX 3aKOHA WIIH

3aKOHOMEPHOCTH;

pemarh pacuéTHble 3aaud B 1-2 AEWCTBUA, HCIONB3YS 3aKOHBI W (POPMYIIHI,



CBSI3bIBAIOIINE (PU3NUYECKUE BEIMUYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a/layMl 3alUCBIBATh
KpaTKOE€ YCIJIOBUE, MOACTABIATh (U3MUECKHUE BEIMYMHBI B (QOPMYJIbl U IMPOBOIUTH
pacuéThl, HAXOJIUTh CIIPABOYHBIE JAHHbIEC, HEOOXOAUMBIE JJISl PEIICHUs 337a4, OLEHUBATh
PEATUCTUYHOCTD TOTYYE€HHON (PU3MUECKON BETMYNHBI,

pacrno3HaBaTh NpPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh IPU TOMOIIM (PU3UYECKHUX
METOAOB, B OINHCAHUM HCCIEIOBAaHUS BBIIEIATH IPOBEPSIEMOE  IPEIAIIOIOKEHUE
(rumoTe3y), pa3uvarh U HHTEPIPETUPOBATH IMOJYICHHBIN Pe3yNIbTaT, HAXOIUTh OIIHOKH B
XOJI€ OIBITA, JI€TATh BBIBOJBI IO €T0 PE3YIbTaTaM;

NPOBOJIUTH OMBITHI O HAONIOJEHUIO (DU3UYECKUX SIBICHUNA WM (U3HUECKUX
CBOMCTB Tel: (hOpMynupoBaTh MPOBEpsieMble NPEANOI0KEHUS, COOMpPATh YCTAHOBKY U3
NPEIJIOKEHHOT 0 000py10BaHUsl, 3aIIMChIBAaTh XOJ1 ONbITa U (POPMYIMPOBATH BHIBOADI;
BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSHUSI, BpDEMEHH, MAcChl Tena, 00bEMa, CUIIbI
U TEeMIIepaTypbl C UCIOJIBL30BAaHUEM AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, 3aNUCHIBATDH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON a0COJIFOTHON MOTPEIIHOCTH U3MEPEHU;

MIPOBOJIUTH MCCIIEA0BAHNE 3aBUCUMOCTU OJTHOM (DU3MUYECKOW BEIUYUHBI OT APYrOM C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHHH (3aBUCHMOCTH ITYTH PAaBHOMEPHO JBUIKYIIETOCS
TEla OT BPEMEHHU ABWKCHHS TENA, CHJIbI TPEHHs CKOJIBKEHHMS OT BEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM Tel MW HE3aBUCHMOCTH CHJIbI TpEHHs OT IUIOIIAIu
COIPUKOCHOBEHHUs TEJ, CWIbl YIPYIrOCTH OT YIJIMHEHUS IIPYKUHBI, BbITAIKUBAIOLIEH
cuibl OT 00béMa MOrpyKEHHOM dYacTu Tela W OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€Na, OT TJYOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IUTAaBaHMs TE€J, YCJIOBUM PABHOBECHS pblyara M OJIOKOB, y4acTBOBaTh B ILJITAHUPOBAHHUU
y4eOHOro HCCeOBaHMs, COOMpaTh YCTAHOBKY U BBINOJHATH HM3MEPEHUs, Cleays
NpPEJIOKEHHOMY TJIaHy, (UKCUpOBaTh pe3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH
¢u3nyecKux BEIMYMH B BUAC MPEIVIOKEHHBIX TaOMUI] M TrpaduKoB, JelaTh BBIBOABI
I10 PE3yJIbTaTaM UCCIIEIOBAHUS,

NPOBOJUTh KOCBCHHBIC W3MEpeHHs (U3NYECKUX BeMWYMH (TUIOTHOCTH BEIIECTBA
KUIKOCTM M TBEPAOrO Teja, CWIa TPEHUs CKOJIBXKEHMS, JaBICHHUE BO31YyXa,
BBITAJIKMBAIOLAsl CUJIA, JACHCTBYIOIIAs HA MOTPYKEHHOE B KUAKOCThH TEI0, KOADPUIIMEHT
TIOJIE3HOTO JCUCTBHSI MPOCTBIX MEXaHM3MOB), CIEIys NPENJIOKEHHOW WHCTPYKIUU: TPH
BBIMIOJTHEHUU M3MEPEHHM CcoOMpaTh HSKCHEPUMEHTAIbHYI0 YCTAHOBKY U BBIYUCISTH
3HAYEHUE UCKOMOU BEIINYMHBI;

coOMoaTh MpaBujia TEXHUKU O€30MaCHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
000py/IOBaHUEM;

YVKa3bIBaTh MPHUHIUIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB. BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAOIIMECS COCYHAbI, OapOMETp, pblYar, MOABMKHBIM U
HETOABUKHBIN 0JIOK, HAKIIOHHAS! TJIOCKOCTH;

XapaKTEepU30BaTh MPUHLHUIBI ACHCTBUS HW3YYEHHBIX NOPHOOPOB M TEXHHYECKHX
YCTPOIMCTB € OMOpOMl Ha HX oOMUcaHUs (B TOM 4YHCJE. TMOAUIUIHUKH, YCTPOWCTBO
BOJOINPOBOJA, THUIPABIMYECKUM IIPECC, MAHOMETpP, BBICOTOMED, IOPIIHEBOW HACOC,
apeoMeTp), WCIONb3YyS 3HAHUS O CBOWCTBaX (PM3MYECKUX SIBICHUH M HEOOXOIMMBIE
busnueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOIUTH TMPHUMEPHl (HAXOMUTh HH(MOPMAIMIO O MpUMEpax) MPAKTHIECKOTO
UCIIONb30BaHUsS (U3MYECKUX 3HAHMW B TIOBCENHEBHOW JKM3HU HJisi OOecreyeHus



0e30macHOCTH TMpH OOpalleHud ¢ NpudopaMH U TEXHUYECKHMMH YCTPOMCTBaMH,
COXPAHEHHUSI 3JI0POBbSI U COOIOZECHUS HOPM 3KOJIOTMYECKOr0 MOBEAEHUSI B OKPYXKaIoIen
cpexne;

OCYILIECTBIIATh OTOOP MCTOYHUKOB HWH(poOpManmu B WHTEpHETE B COOTBETCTBUU C
3aJIaHHBIM TTOUCKOBBIM 3aPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUM U TTyTEM CpaBHEH Usl
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH WH(HOPMAIIHIO, KOTOpasi SBJISIETCS IPOTUBOPEUNBOM
WM MOXET OBITh HEJJOCTOBEPHOM;

WCIIONIb30BaTh TMPU  BBIIIOJIHEHUU YUEOHBIX 3aJaHUil  HAy4YHO-TIOMYJISIPHYIO
auTepatypy (GU3MUECKOro COAEp)KaHWs, CIPaBOYHBIE MaTepuaibl, PECYpPChl CETU
NuTepHer, BhaaeTh NpuéMaMu  KOHCIIEKTUPOBAHMSI TEKCTa, MPeoOpa3oBaHUS
nH(popManuK U3 OHOM 3HAKOBOM CHUCTEMBI B APYI'VIO;

co3/1aBaTh COOCTBEHHbBIC KpaTKUE MUCHMEHHBIE U YCTHBIE COOOIIECHMS Ha OCHOBE 2—
3 UCTOYHWKOB HWH(POpMAIUU (PU3NUECKOTO CONMEpPIKAHMS, B TOM YHUCJE ITYOJUIHO
JieNaTh KpaTKUE COOOIIEHUSI O Pe3ylibTaTax IMPOEKTOB WM Y4eOHBIX HCCIIEIOBAHHUIA,
IpU 3TOM TPaMOTHO HCIONb30BaTh W3YYEHHBIM MOHATUMHBIA amnmapar Kypca (QU3UKH,
COIMPOBOX/IATh BBHICTYIUUICHUE ITPE3CHTAIIUEH;

MIPU BBIMIOJTHEHUH YYEOHBIX TPOEKTOB U UCCIIEOBAHUM pacnipenessiTh 00sI3aHHOCTH B
TPYIIE B COOTBETCTBUU C TOCTaBJICHHBIMU 3a/1a4aMHU, CJIEUTH 32 BBIIIOJIHEHUEM TUIaHa
JIECTBUM, aJICKBAaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ, B JEATEIHLHOCTH TPYIIIHI,
BBICTpaNBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHE OKPYXKAIOIIHX.

K koniy oOydeHuss B 8 kjacce npenMeTHbIe pe3yJbTaThl Ha 0a30BOM YpOBHE
JTOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00 yJAIOIIUXCS YMEHUI:

HCIIONIb30BaTh MOHATHS: Macca U pa3Mepbl MOJEKYI, TEIJIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHUS BEIECTBA, KPUCTAUIMYECKUE W aMopdHbIe Tena,
HACBIIIEHHBIN ¥ HEHACBHIIEHHBIN Tap, BIaXKHOCTh BO3/1YyXa, TEMIIEpaTypa, BHYTPEHHSS
DHEPrusl, TEIUIOBOW JBUTATElb, 3JIEMEHTAPHBIA JJIEKTPUUYECKUU 3apsll, SJIEKTPUUYECKOE
1oJie, MPOBOJAHUKH U AUDJIEKTPUKHU, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE MOJIE;

pasnuyaTh ABJEHUS (TENJIOBOE PAaCIIMPEHUE U CXKATHE, TEIUIONepenaaya, TeIIoBOe
paBHOBECHE, CMA4YMBaHWE, KaNWUISIPDHbIC SIBJICHUS, UCIApPEHUE, KOHIEHCalus,
IJIaBJICHUE, KpUCTAILTU3AIUS (oTBepaeBanume), KUIICHHUE, TerIonepeaaya
(TeTJIONPOBOHOCTh, KOHBEKIIMS, H3JIYdCHHUE), SJICKTPH3AIMs TeJ, B3auMOJICHCTBHUEC
3aps/IOB, JCUCTBUSA DJIEKTPUYECKOrO TOKA, KOPOTKOE 3aMblKaHWE, B3aMMOJCHCTBUE
MarHuTOB, JEHCTBHE MArHUTHOTO TOJII HA MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKLWS) 110 ONWCAaHMI0 MX XapaKTEepHbIX CBOWCTB K HA OCHOBE ONBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (DU3UIECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3UYECKUX SIBJICHUU B OKpPYXKAIOIIEM
MHUpE, B TOM uuciie (HU3UYECKHUE SIBJICHHS B MPUPOJIC. MOBEPXHOCTHOE HATSIKEHHE U
KamWUIApHBIE SIBJICHUST B TPUPOJIe, KpPUCTAIBl B mpupone, uznydenue ComHIa,
3aMep3aHrue BOMOEMOB, MOPCKHE OpH3bl, 00Opa3oBaHHE POCHI, TyMmMaHa, HHEs, CHEra,
AIEKTPUYECKHE SIBJICHUS B aTMOC(hepe, AIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiu, Jpeid MmooCoB, POJib MATHUTHOTO TOJIS JIJIsl )KM3HU Ha 3eMJie, MOJSpHOE



CUsIHME, TpPH JTOM TMEPEBOAUTHh NPAKTUYECKYIO 3aJadyy B CYIIECTBEHHbIC
cBoMCTBa (IpU3HAKN) (PU3HYECKUX SBIICHHUIA;

ONMCHIBATh M3y4YEHHBbIE CBOMCTBA Tel U (PUIUYECKHE SABICHUS . UCIIONb3Ys
¢dbu3nueckre BETUYMHBI (TeMIiepaTypa, BHYTPEHHsSI SHEPrusi, KOJIUYECTBO TEIUIOTHI,
yaenbHas TeTIOEMKOCTh BEIIECTBA, yACNbHAs TEIJIoTa IUIABJICHUS, YAETbHas TEIioTa
napooOpa3oBaHus, yeNbHAs TEIUIOTa CTrOpaHWs TOIUTMBA, KOX(G(HUIIMEHT TOJIE3HOro
JCUCTBUS TEIJIOBOM MAIIMHBI, OTHOCHTENbHAs BIAKHOCTh BO3/1YXa, JJIEKTPUUCCKHUI
3apsiJi, CHJIa TOKA, SJIEKTPUUYECKOE HAMIPSKEHUE, COMTPOTUBIICHUE MPOBOIHHKA, YACIbHOE
COMNPOTHUBJICHHUE BEIIECTBA, pad0OTa U MOIIHOCTh JJICKTPUYECKOrO TOKA), IPU OIMUCAHUN
MPaBIJIBHO TPAKTOBATh (PM3WYECKUIN CMBICI HCIIONB3yEMbIX BEIMYWH, 00O3HAYCHHS U
eIUHUIBl (U3MYECKUX BEJIUYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JIaHHYIO
GU3NYECKYI0 BEJIMYMHY C JPYTMMU BEIUYMHAMH, CTPOUTH TpaduKd H3yIEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH,

XapaKTepu30BaTh CBOWCTBa Tell, (PU3MUECKUE SIBICHUS U MPOLECCHl, HCIONb3Ys

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPHH CTPOCHUS BEIIECTBA,
NPUHIIMI CYNEPIIO3UIINHU TOJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHCHUS 3apsia,
3akoH Oma i ydacTka 1enu, 3akoH Jlxoyms—JIeHma, 3akoH coxXpaHeHHs SHEpPruH,
IIPY 3TOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA H 3aIUCHIBATh €T0 MaTEMAaTHUYECKOe
BBIPQKCHUE,

OOBSICHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA T€J, B TOM YHUCJIE U B KOHTEKCTE
CUTYyallMi  TPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa.  BBIABIATH  NPUYHUHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH O0OBICHEHHE U3 1—2 TOrMYecKuX maros ¢ ornopou Ha 1-2
U3YYCHHBIX  CBOMCTBAa  (DM3MYECKUX  SABICHUH, (PHU3UYECKUX  3aKOHOB  WIIK
3aKOHOMEPHOCTEM;

pemarh pacu€THple 3amadu B 2—3 JCWUCTBHUSA, WCIONB3YS 3aKOHBI U (OPMYJIHI,
CBsI3bIBAIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHaJM3a YCJIOBHS 331a4 3aMUCHIBATh
KpaTKO€ YCJIOBHE, BBISBISATh HEJOCTATOK MAHHBIX I PEIICHUS 3aJadd, BbIOWpATh
3aKOHBI U (POPMYIBI, HEOOXOAMMBIE IJIs €€ PEIIeHHS, TPOBOAUTD PAacU€Thl U CPABHUBATD
NOJy4eHHOE 3HaUeHHEe (PU3MUECKO BEIMYMHBI C U3BECTHBIMU JAHHBIMU,

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYXHO PEIIUTh MPU TOMOIIM (DU3HUECKUX
METOJIOB,  HWCIOJb3ysl ~ ONUCAaHUE  MCCIECJOBaHUs,  BBIACIATH  IMPOBEPSIEMOE
NPEINONOXKEHNE, OIEHUBATh MPABWILHOCTh TMOPSJIKA TPOBEACHUS HCCICIOBAHMUSA,
JeNaTh BBIBOBI;

NPOBOJUTH OIBITHI 1O HAOTIOACHHUIO (M3MUECKUX SBICHUH WM (HU3HUECKUX
CBOKMCTB TeJ (KamUISIPHBIC SIBICHHSI, 3aBUCUMOCTh JIaBIICHHUS BO3yXa OT €ro o0néma,
TeMIepaTyphl, CKOPOCTH IMpOLIEcca OCThIBAHUS U HAarpEBaHMS MPU U3JIYYEHUU OT LIBETa
u3aydaronie  (MOIVIOMIAIONICH)  MOBEPXHOCTH,  CKOPOCTh  WCIIAPCHUS  BOJIBI
OT TeMIepaTypbl XUAKOCTU M IUIOMAAM €€ IOBEPXHOCTH, OJJIEKTpU3aLUs Tl HU
B3aMMOJICICTBUE DJIEKTPUUECKUX 3apsAI0B, B3aMMOJACHCTBHUE TOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allisg MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, AEMCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJAHHWK C TOKOM, CBOWMCTBa D3JIEKTPOMAarHWTa, CBOWCTBA AJIEKTPOJABHTATEIS
MOCTOSIHHOTO TOKa): (OpMyIUpOBaTh TPOBEpSiEMbIE MPENIOIIOKEHHSI, COOMPaTh
YCTaHOBKY U3 MPEIIOKEHHOT0 000pYI0BaHMSI, OMMCHIBATH X0/ OMbITa ¥ (POPMYIIMpPOBATH
BBIBO/IBI;

BBITIOJIHATh MPSMBIC W3MEPEHHUS TEMIIEpaTypbl, OTHOCHUTEIHHOW BIAXKHOCTH
BO3/yXa, CWJIBI TOKa, HAIMpPSDKEHUS C MCIONb30BAHMEM aHAJIOTOBBIX MPHOOPOB U



JaTYNKOB (PU3MYECKUX BEJIWYMH, CPABHUBATH PE3yJAbTaThl H3MEPEHUH C Y4ETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH;

IPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKOI BETUYMHBI OT JPYroi
C HCIOJB30BAHUEM TIPSMBIX H3MEpPEHHH (3aBUCHMOCTH COMPOTHUBIICHUS TPOBOJIHUKA
OT €ro JUIMHBI, IUIOIIAJH ITOIEPEYHOr0 CEYEHUS U YAEIBHOIO COIIPOTUBIICHUS BELLECTBA
[IPOBOJHUKA, CUJIBI TOKA, UAYILETO Yepe3 MPOBOIHUK, OT HaIPsKEHUs Ha IPOBOJHUKE,
UCCIIE/IOBAaHUE TIOCIEOBATEIFHOIO M MMAapajUICIbHOTO COSIUHEHUI TMPOBOAHUKOB):
IUTAHUPOBATh MCCIENOBAHKUE, COOMPATh YCTAHOBKY M BBIMOJHSATH WU3MEPEHUSs, CIEmys

NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3YNIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJC
TaOJIUI] ¥ TPaPHKOB, JIENaTh BEIBOJIBI 110 pe3ylIbTaTaM MCCIEI0BaAHNUS;

POBOJUTH KOCBEHHBIC M3MEPEHUS (PH3MYCCKUX BeTHYMH (yleabHas TEIIOEMKOCTh
BEII[ECTBA, COMPOTHUBJICHUE MPOBOJHMKA, pab0oTa M MOIIHOCTh 3JIEKTPHUYECKOTO TOKA):
IUIAHUPOBAaTh MU3MEpPEHUs,, COOMpPATh OKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs
NPEIIOKEHHON UHCTPYKIIMU, U BBIUNCIISITh 3HAUEHUE BEJIINYUHBL;

coOnoAaTh MpaBujia TEXHUKH O€30MacHOCTU NpU padore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI ACHCTBUS M3YYEHHBIX NPUOOPOB U TEXHHUUECKUX
YCTPOWCTB C OMOpOW Ha MX ONHCaHUA (B TOM YHCIIE! CHUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK 3JIEKTPUUECKOU
DHEPIUM, DJIEKTPOOCBETUTENbHBIE IPUOOPHI, HArpeBaTENIbHbIE  AJIEKTPONPUOOPHI
(mpuMepbl), DIEKTPUYECKUE TPETOXPAHUTEIH, SJICKTPOMATHHUT, SJICKTPOJBUTATEIb
MOCTOSIHHOTO TOKA), WCIONb3Ysl 3HAHHWS O CBOMCTBaX (DU3MYCCKUX SIBICHUU H
Heo0XouMbIe (PU3HYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA M HM3MEPUTENBHBIE MPUOOPHI
M0 CXEMaM U CXEMaTHUYHBIM PUCYHKAM (KHIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETpP, JBUTATEIb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIAThH
CXEMBbI JJIEKTPUUECKUX LENel ¢ IMOCIIEA0BATENbHbIM U NapajlieIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX LIETIEH;

NPUBOIUTE TpuMEphbl (HAXOmUTh HMHGPOPMAIIMIO O TPUMEpax) MPaKTHIECKOro
UCTIONIb30BaHMS (DM3MUYECKUX 3HAHWA B TOBCETHEBHOM IKM3HH Ui OOECIICUCHUs
0€30MacHOCTH MPU 00PAIICHUH C TPUOOPAMU U TEXHUYECKHUMH YCTPOMCTBAMH, COXPaHEHHS
370POBBsI U COOJIFOIEHHSI HOPM SKOJIOTMUYECKOr0 MOBEICHUS B OKPY>KaIOIIEH Cperie;

OCYILIECTBJIATh MOUCK HH(poOpManuu Qusnueckoro coaepxkanusi B HHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U MYTEM CPAaBHEHUS JONOJHUTEIbHBIX HMCTOYHHKOB
BBIICIATh MHGPOpPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBOW WIIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIONB30BaTh TMPH  BBINIOJHEHWHM YYEOHBIX 3a/laHuil  HAYYHO-TIOMYJSPHYIO



auTeparypy (U3MYECKOrO COAEpXKaHHs, CIPaBOYHBIE MAaTEpHalibl, PECYPCHl CETU
WuTepHer, Bnanerb NpuéMaMU  KOHCIEKTHPOBAaHUS  TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITKN U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U KpaTKHUE YCTHbIE COOOIIEHUs, 00001as
MH(}OPMAIIIO U3 HECKOJbKHUX HMCTOYHUKOB (DU3MUECKOrO COJACP)KAHMS, B TOM YHCIIE
NyOJMYHO  MPEACTABIATh  pe3yibTaThl MNPOEKTHOM MM MCCIEI0BATEIbCKOU
JESTEIbHOCTH, P 3TOM IPaMOTHO HMCIIOJb30BaTh M3YYEHHBIM MOHATUWHBIN anmapar
Kypca (pU3uKH, CONPOBOKAATH BBICTYIUIEHUE TIPE3EHTALINEH;

Py BBITIOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIEAOBAaHUN (DU3MUECKHUX IMPOIECCOB
pacrpenensaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3a/auyaMu,
CIIEAUTh 34 BBINOJIHEHUEM IUIAHA JCHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHMBAaThb  COOCTBEHHBIM  BKJaJA B  JEATEIbHOCTh  TPYIIbI,  BBICTPaUBATh
KOMMYHHUKaTUBHOE B3aUMOJIEUCTBHE, MPOSBIISS TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K konmy obydennss B 9 kjacce mpeaMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaxkaTh C(HOPMHUPOBAHHOCTD Y 00 yUAIOIIUXCS YMEHUM:

UCTONb30BaTh TMOHATHUSA: CHCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCHTEJIbHOCTh MEXaHUYECKOIrO JBIOKCHUS, AedopMmarus (ympyras, miacTudeckas),
TpPEHHUE, IIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTD U MEPETrPYy3KH, IIEHTP TSHKECTH,
a0COMIOTHO TBEPOE TENO, LIEHTP TSHKECTH TBEPAOro TeJa, paBHOBECHE, MEXaHHUUECKUE
KOJIeOaHMsI M BOJIHBI, 3BYK, HHPPA3BYK U yIAbTPA3BYK, IEKTPOMArHUTHBIC BOJHBI, IIIKAIA
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaTbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIOIIEHUS, allb(a-, 6eTa- U raMMa-u3JIydeHus, U30TOMbI, SepHas YIHEPIeTHKA;

pa3nuyaTh sBIeHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOJHOE MaJeHUE TeJl, pAaBHOMEPHOE
ABW)KCHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBHE TeN, pEaKTUBHOE JBIDKEHHE,
Koje0aTenbHOe [IBIDKEHUE (3aTyXarolle M BBIHYKIEHHBIE Koye0aHus), PE30HAaHC,
BOJTHOBOE JIBMKEHHE, OTPAKECHUE 3BYKa, MPSIMOJIMHEHOE paCIIPOCTpaHEHHUE, OTPAKEHHE
U TIPEJIOMJICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yioyKEeHUE OEeJIoro cBera
B CIEKTP U CIOXECHHE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHS CBETa, E€CTECTBEHHAsS
PaINOaKTHBHOCTh, BOSHUKHOBEHUE JIMHEHYATOT'O CIIEKTPa U3TYIEHUS) 110 OMUCAHHUIO UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NIECKOE
SIBJICHUE;

pacrio3HaBaTh MPOSBIICHNE U3YICHHBIX PU3UUECKUX SBICHUH B OKPYKAIOIIEM MHUPE
(B TOM uncie HU3UIECKUE SIBICHUS B TIPUPOJIC: IPHIIUBBI M OTJIMBHI, IBFDKCHHUE TUTAHET
CoNHEYHOU CUCTEMBI, PEaKTUBHOE JBU)KCHHE KUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHE, CEWCMHUYECKHE BOJIHBI, I[yHAMH, 07XO, I[BETa Tel,
ONTUYECKHWE  SBJICHWS B  TPHUPOAE, OWOIOTHMYECKOEe  JCHCTBHE  BUIUMOTO,
yIbTPa(pUOIETOBOTO W PEHTTEHOBCKOTO W3ydEHUH, €CTECTBEHHBINM pPalnOaKTHBHBIN
¢$oH, KOCMHYECKHE JIydH, PAANOAKTUBHOE U3JIydEHUE MPUPOIHBIX MUHEPAIIOB, ICHCTBHE
pPaIMOaKTHBHBIX HW3JIYUCHHH HAa OpraHW3M 4YeJlOBeKa), INPU OTOM IEPEBOIHUTH
NPaKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
bu3nIecKuX SABICHUIA;

ONMCHIBATh W3YYEHHBIC CBOWCTBA Tel H (U3HYECKUE SBICHUS, HCIONb3Ys
busnyeckue BeMMYUHBI (CPETHSSI ¥ MTHOBCHHAsT CKOPOCTh Tejia TMPU HEPaBHOMEPHOM
JIBW)KCHUHU, YCKOPEHHE, TepeMeIleHue, MyTh, YIJIOBas CKOPOCTh, CHJa TPEHHUS, CHIIa



VIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOIO MaJCHMs, BEC Tea, UMITYJbC TENa,
UMIYJIbC CUJIbI, MEXaHW4eckass paboTa M MOIIHOCTb, MOTEHLUANbHAs YHEPrus Telna,
MOJHATOTO HAJ IOBEPXHOCTBIO 3€MJIM, INOTEHLMAIbHAS DHEPIUsl CKATOM NPYKHUHBI,
KHMHETHYECKasl SHEPrysl, MOJHasi MEXaHUYEeCKas YHEPrusl, NEPUO U 4acToTa KojaeOaHU,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHAa, CKOPOCTh CBETA, IMOKA3aTEllb
MPEJIOMJICHHSI CpPEeZbl), MPU OMMCAHUM MPABHIBHO TPAKTOBATh (PUINYECKUNA CMBICI
UCTIONb3YEMBbIX BEIMYMH, OOO3HAUCHMSI U E€IUHUILIBI (PU3NYECKUX BEJIUYMH, HAXOIUTh
(GbopMyIbl, CBA3BIBAIONIME JAHHYIO (PM3MUECKYIO BEIMYMHY C JIPYTMMH BEJMYUMHAMU,
CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (PM3MUECKHE SBJICHHS W IIPOIECCHI, MCIIONB3YsI
3aKOH COXPAaHEHHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, MPHUHIIUI CYIEPIO3HIINH
CWJI, TIPHUHIIMI OTHOCUTENHLHOCTH ['amwiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U TIPETIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO
M MacCOBOIO YHCEN TMPH SACPHBIX pEAKIUAX, TPH OTOM JaBaTh CJIOBECHYIO
(hOpMYITMPOBKY 3aKOHA ¥ 3aITUCHIBATh €r0 MAaTEMaTHYECKOE BhIpAKEHUE,

OOBSICHATH (PU3UUECKHUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHWCJIE U B KOHTEKCTE
CUTYyallMi  TPaKTUKO-OPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYHHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMYECKHUX I1aroB ¢ OMOpor Ha 2—3
W3YYCHHBIX  CBOWCTBA  (DM3MYECKUX  SIBICHWUN, (PU3WYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTh pacu€THple 3amaud (OMHMpAIOIIMECs Ha CHUCTEMYy M3 2—3 ypaBHEHHH),
UCTIONB3YS 3aKOHBI W (POPMYIBI, CBsI3bIBalONIME (U3MUYECKHE BEIMYMUHBI: HAa OCHOBE
aHallM3a YCJIOBHUS 3aJa4M 3allMChIBATh KPATKOE YCIOBHE, BBISBISATH HEIOCTAIONIUE WITU
M30BITOYHBIC JAaHHBIC, BBHIOMPATH 3aKOHBI M (POPMYIIBI, HEOOXOIUMBIE NJISi PEIIeHUs,
MIPOBOINTH PACUETHI U OIICHUBAThH PEATMCTUIHOCTD IMOTYYEHHOT O 3HAYEHUS (PU3UIECKON
BCJTMYHHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPHU TIOMOIIH (HU3HUECKUX
METO/IOB,  WCIIOJIb3ySd  ONHWCAHWE  WCCICAOBAHUS,  BBIICHATH  MPOBEPSIEMOE
MPENMONIOKEHNEe, OICHUBATh MPABWIHLHOCTh TMOPSAIKA TPOBEICHUS WCCIICIOBAHMSI,
JIeNIaTh BBIBOJIBI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUI 1 OTIHITOB,

NPOBOJUTH OMBITHI TO HAOMIOACHHUIO (U3MYECKUX SBICHUH WM (DU3HUYECKUX
CBOMCTB Ted (M3ydeHHe BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXPAaHEHHS SHEPrHH,
3aBUCHMOCTD MEpHO/Ia KoJeOaHU MPYKUHHOTO MasiTHAKA OT MacChl Tpy3a U KECTKOCTH
MPYXUHBI W HE3aBUCUMOCTh OT aMIUTUTYAbl MAaJIbIX KoJIeOaHWH, TPSMOIMHEHHOE
pacrpocTpaHeHHE CBETa, paslioKeHHWEe OeNoro cBeTa B CIEKTpP, HM3ydeHHE CBOWCTB
n300pakeHUsT B IJIOCKOM 3€pKalie W CBOWCTB M300pakKeHHs TpeaMeTa B COOMpAromIei
JIMH3€, HAOJIOICHNE CIUIONIHBIX M JIMHEHYATHIX CIICKTPOB U3JIYUCHHS): CAMOCTOSTEIBHO
coOuparh YCTAaHOBKY W3 M30BITOYHOTO HAOOpa 000PYyIOBaHUS, OMUCHIBATH X0 OMBITA U
€ro pe3yabTaThl, (POPMYTUPOBATH BHIBOIHI;

NIPOBOJIUTH TPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUMU, OTIpENeisasl CpenHee
3HAYCHHE H3MepsieMol BeIMYMHBI ((DOKYCHOE pacCcTOSHHE COOMparoliel JIMH3bI),
000CHOBBIBATh BHIOOP Crioco0a u3MepeHus (M3MEPUTEILHOI0 IPHOopa);

IIPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTEN (PU3NUYECKHUX BEIIMYUH C UCIIOJIL30BAHUEM
NPSIMBIX H3MEpPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHU TIPH PaBHOYCKOPCHHOM JIBW)KCHHUH



0e3 HayaJlbHOI CKOPOCTH, Ieprosia KoineOaHni MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCMMOCTH YIJla OTPa)X€HUs CBETa OT Yrjla MajJeHHus U yria MNpesoMJICHHUs
OT yIJa MaJieHus1): IaHUPOBaTh UCCIEOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY,
¢ukcupoBaTh pPe3yJabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3NYECKUX BEIWYUH B BHJE
TaOJIUI ¥ TPaPUKOB, JIENaTh BHIBOJIBI 110 pPE3yJIbTaTaM HCCIEI0BaAHNUS;

MPOBOJIUTh KOCBEHHBIC HM3MEpEHHS (PH3MUECKUX BEIWYMH (CPEmHSS CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHHE CBOOOIHOIO IMajeHus,
KECTKOCTh MPYKHUHBI, KOXPDUIIMEHT TPEHUs CKOJBKEHHUS, MeXaHuyeckas pabora u
MOIIHOCTh, YaCTOTA U MEPUOJ KOJeOaHUI MaTEMaTHYECKOr 0 U PYKMHHOI'O MASITHUKOB,
OIITUYECKAsl CUJIa COOMPAIOLLEH JIMH3bI, PAJUOAKTUBHBINA ()OH): TNIAHUPOBATh U3MEPEHUS,
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHATH HW3MEPEHUs, CIenys
IPEIJIOKEHHOM WHCTPYKIMM, BBIYMCIATH 3HAYEHUE BEIMYMHBI W aHAJIM3UPOBATH
MOJIYYE€HHBIE PE3YJIbTAThI C YIYETOM 3a/IaHHON NOrPEIIHOCTH U3MEPEHUN;

coOyo/laTh TpaBWiia TEXHUKHM O€30IMacHOCTH IMpH paboTe C J1adopaTOPHBIM
000pya0BaHHEM;

pa3nyaTh OCHOBHBIE NMPU3HAKU M3YUYEHHBIX (PU3UUYECKUX MOJENEN: MaTepuaibHas
TOUKa, a0COJIOTHO TBEPJOE TEJIO, TOUYEUHBIM HCTOYHMK CBETa, JIyd, TOHKas JIMH3A,
IUTAHETapHask MOJIeNb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOI'O SIpa;

XapaKTepU30BaTh MPUHIMIBI ACHCTBUS M3YYEHHBIX MPUOOPOB U TEXHHUUECKHUX
YCTPOMCTB C ONOPOI HAa UX OMUCAHUA (B TOM YHCIE: CIIUJOMETP, AATUUKH MOJTOKEHUS,
pPacCTOSIHUSI U YCKOPEHUSI, PaKeTa, dXO0JIO0T, OUYKH, MEPUCKOII, (oToarnmapar, ONTUIECKUE
CBETOBOJIbI, CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHUS
0 CBOMCTBax (PM3MYECKHX SIBJICHUNA U HEOOXOIHUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM M3YYEHHBIX TEXHHYECKUX
YCTPOWCTB, U3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB MPHU PEIICHUU
y4eOHO-TIPAaKTUYECKUX 3aJlay, ONTHYECKHUE CXEMbl [JIsi MOCTPOCHHUS H300paKeHU
B IJIOCKOM 3€pKajie U COOMparoleil JIMH3E;

NPUBOANUTH TNPHUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpPUMEpPax) MPAKTUIECKOrO
UCIIONIb30BaHUsl (PU3NYECKUX 3HAHUW B TIOBCEAHEBHOM KHU3HHM [JIs1 OOECIEeUEeHHUs
0e30macHOCTH MpU OOpalleHUH ¢ TNpUOOpaMHU M TEXHHUYECKHMMH YCTPOWCTBAMHU,
COXpaHEHUs 310pPOBbS U COOJIIOEHUSI HOPM SKOJIOTMY €CKOT0 MIOBEJICHUS B OKPYKaIOILeH
cpene;

OCYILLECTBIIATh IMOMCK HMH(OpManuu (uznyeckoro coxaepxkanust B HHTepHere,
CaMOCTOSITENbHO (OPMYIHUPYS TMOMCKOBBIA 3alpoc, HAXOAUTh IYTH OIpeleseHus
JOCTOBEPHOCTH TOJIYyU€HHOM MHGOpPMAIMM Ha OCHOBE HMEIOIIMXCS 3HAHUU U
JOTOJIHUTEIbHBIX UCTOYHHUKOB,;

UCMONb30BaTh MPH  BBIIOJHEHUH YUE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auteparypy (U3HUYECKOrO COAEpXKaHWs, CIPaBOYHBIE MAaTEpHalbl, PECYPCHl CETU
WutepHer, BiageTs NpuéMaMl KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUS
uH(pOpMaIUN U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE COOOILIEHHS Ha OCHOBE
uHbOpMAIUM M3 HECKOJIBKMX MCTOYHHUKOB (DU3UYECKOTO COAEPKAHUA, ITYOJIUIHO
MPECTaBIATh PE3YAbTAThI IPOSKTHOW WIIM UCCIIEI0BATEIbCKOM 1EATEIbHOCTH, TIPU 3TOM
rPaMOTHO MCIIOJb30BAaTh W3YYECHHBIM TMOHATUMHBIA anmapaTr H3ydaemoro pasjena
Gu3MKM W CONPOBOXKAAaTh BBICTYIUIEHHE Npe3eHTauueil ¢ y4éroM 0coOeHHOCTEN
ayIUTOPUHU CBEPCTHUKOB.






TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmMmenoBanue
/1 pa3ziesioB U TEM

y4eOHOro mpeamera

KomnuectBo IIporpammHoe copep:xanue
4acoB

Pa3nen 1. ®u3uka u ee poJib B NO3HAHUHU OKPYKAKIIEro MUPa

1.1 ®wusuka — Hayka 2
O TIPUPOJIC

1.2 ®usuyeckue 2
BEJIIMYUHBI

®u3nka — HayKa O IPUPOJE.

SIBieHUsT IPUPO/IBL.
DU3UYECKUE SIBJICHUSA:
MEXaHUYECKUE, TEIIOBBIE,
AJIEKTPUUECKHUE,
MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE

DU3UYECKUE BETUYUHBI.
N3mepenune puznaeckux
BeJIMYMH. PU3NYECKUE
npubopsl. [lorpemHocts
W3MEPECHUI
MexnyHapoHasi cuctema
CIUHUII

OcHoBHEBIC BUJbI ACATCIBHOCTH 06yqa}01111/1xc>1

BrisBienue paznuuuii MeXay GU3MUECKUMU U
XUMHUYECKUMH MPEBPALLEHUSAMH.
PacrioznaBanue u knaccudukanus Gu3ndecKkux
ABJICHU: MEXaHUYECKHUX, TEIIOBBIX,
AJIIEKTPUYECKHUX, MAarHUTHBIX U CBETOBBIX.
HabGnronenne u onucanue Gu3nNueCKuX SBICHUN

Onpenenenne NEHbI JEIECHUS IIKAIbI
HU3MEPUTEIHHOrO MPUOopa.

W3mepeHne MMHENHBIX pa3MepoB TEIl U
IIPOMEKYTKOB BPEMEHU C YUETOM IOTPELIHOCTEM.
N3mepenne 00bEMa KUAKOCTH U TBEPOrO TENA.
N3mepeHune TeMneparypsl pU OMOIIU
YKUAJKOCTHOI'O TEPMOMETPA U JaTYMKa
TeMIEPaTypPHl.

BreimmonHeHue TBOpUYECKUX 3aJaHUN 110 TIOUCKY
CIOCO0OB U3MEPEHUST HEKOTOPHIX (PU3UUECKUX
XapaKTEPUCTHUK, HAIIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHHM, MaJIbIX



1.3. EcrectBeHHO- 2 Kak ¢usuka u gpyrue
HaY4YHBIH METOJ €CTECTBEHHbIC HAYKH
MO3HAHUS M3y4aroT NPUPONY.

EcrecTBeHHO-HAay4YHBIN
METO]I MO3HAHUSA:
HaOJ0IeHUE, TOCTaHOBKA
Hay4yHOr' 0 BONpPOCaA,
BBIJIBUKEHUE TUITOTES,
HKCIIEPUMEHT 10 MPOBEPKE
TUIIOTE3, OOBSICHEHNE
Ha0JII0JaeMOr0 SIBJICHHUSL.
Onucanue pu3nYeCcKuX
SBJICHUM C TIOMOILBIO

Mojeiaen
Hroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIE CBEIEHUSI 0 CTPOEHUH BelleCcTBA
2.1 Crtpoenue BemecTBa 1 CtpoeHue BelecTna:

aTOMBI U MOJIEKYJIbI, UX
pa3Mepbl. OIBITHI,
JI0Ka3bIBAIOIINE
TUCKPETHOE CTPOCHHE
BEIIECTBA

IPOMEXYTKOB BpeMeHH. OOCyxIeHne
IpeJiaraéMbIx crocoOoB

BrigBrkenue rumnores, 00bICHIIONIUX MPOCThHIE
SIBJICHUSI, HAIIPUMED:

— MMOYEMY OCTAHABIIUBAETCS JIBHXKYIIEECs

110 TOPU30HTAIBLHOM MTOBEPXHOCTH TEJO;

— MOYEMY B >KapKyIO IOTOAY B CBETJION OJICK/IE
poXJIagHen, yeM B TEMHOU. | Ipennoxenue
CII0cO00B MPOBEPKHU TUIIOTES.

[IpoBeneHne nccnenoBaHus MO MPOBEPKE KAKOM -
MO0 TUMOTE3HI.

[TocTpoenue npocTelux Mojene hu3nIecKux
SIBJICHUH (B BHJI€ PUCYHKOB UJIM CXEM), HAIPUMEDP
najieHue MpeaMeTa; MPSMOJIUHEUHOE
pacrpocTpaHeHue CBeTa

Habnronenue u uHTEpIpeTaIiys ONbITOB,
CBUJICTEIILCTBYIONIUX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHUH BEIIECTBA. OMBITHI C PACTBOPEHUEM
pa3IMYHbIX BEIIECTB B BOJIE.

Ouenka pa3MepoB aTOMOB U MOJIEKYJI

C UCTOJb30BaHUEM (PoTorpaduii, moIydeHHBIX
Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
naboparopnas padora o Teme: «O1eHKa



2.2 ]JIBWXEHHE H
B3aMOJIeICTBHE
YacTHI[ BENIECTBA

2.3 ArperarHsie
COCTOSIHHS BEIIECTBA

JIBM>KEHHE YaCTHIT
BenecTBa. CBs3b CKOPOCTH
JIBHOKEHUS YaCTHII

C TEMIIEPATYPOH.
bpoyHOBCKOE IBUKEHUE,
nudyzmst.
B3aumonencTBre 4acTHIL
BEIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE
ArperaTHbie COCTOSHUS
BEIIECTBA: CTPOCHHE Ia30B,
AKUJKOCTEN U TBEPABIX
(KpHCTAITIMYECKHX) TEJI.
B3anmocBs3b MexIy
CBOMCTBAMHM BEILIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeareM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI
BOJIbI

AraMeTpa aToMa METOJIOM PSZIOB

(c ucrionp3oBanueM (pororpaduii).
OmnpezeneHne pasMepoB MajbIX Tell
HabGnronenvie u o0bsicHeHre OpPOYHOBCKOIO
JBYDKEHUS U siBlieHUsT qudy3un.

[IpoBenenne u 00BSICHEHHE OMTBITOB

10 HaOJIIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.
[IpoBenenue u 00OBICHEHNE OMBITOB TTO
OOHAPYKEHUIO CHJI MOJIEKYISIPHOTO TIPUTSHKCHHUS
U OTTaJIKUBAHUS

Onucanue (C UCIOIB30BAaHUEM IPOCTHIX
MOJIeJIei) OCHOBHBIX PAa3IUYUi B CTPOCHHUH T'a30B,
KHUJIKOCTEH U TBEPABIX TEIL.

OObsiCHEHHE MaJION C)KUMAEMOCTH KUIKOCTEN U
TBEPABIX TEII, OOBIION CKUMAEMOCTH T'a30B.
OObsicHeHne coxpaHeHUs (POpMBbI TBEPABIX TEN U
TEKY4YECTH JKUIKOCTH.

[IpoBenenne onbITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUU BOJIBI YACTHUIIBI HAXOATCS
B CpPEHEM Jajbllie IPpYr OT Apyra (MIOTHOCTh
MEHBIIIC), YEM B JKUIKOM.

VY cTaHoBIIeHNE B3aUMOCBSI3H MEXKTY
OCOOCHHOCTSIMU arperaTHBIX COCTOSTHHUM BOJIBI U
CYIIECTBOBAHWEM BOIHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)



Uroro no pazneny 3)

Pa3znen 3. /IBUoKeHHe H B3aUMOJIeilicCTBHE TeJl
3.1 Mexanuueckoe 3 MexaHndeckoe IBIKCHHE.
IBYDKCHUE PaBHOMEpHOE 1

HEpPaBHOMEPHOE JIBUKEHUE.
Cxopocts. CpenHsis
CKOPOCTh TIPH
HEpPaBHOMEPHOM
JBYOKEHUH. Pacuér mytu u
BPEMEHH JIBHIKCHUS

3.2 HWnuepnus, macca, 4 SIBnenue nHepuun. 3aKoH
IJIOTHOCTh uHepnuu. B3anmoneiicTere

TN KaK MpUIrHA
W3MEHEHHUSI CKOPOCTH
NBIDKEHUS Tel. Macca kKak
Mepa UHEPTHOCTH TeJla.
ID1oTHOCTH BelecTBa.
CBs13b IUIOTHOCTH
C KOJIMYECTBOM MOJIEK YT
B eAUHHUIEC 00BEMA
BEIleCTBa

NccenenoBanne paBHOMEPHOIO IBUKEHUS,
OIIpPENIENICHNE €ro MPU3HAKOB.

Habnronenrie HepaBHOMEPHOT O IBHXKEHUS U
OIPENIETIEHNE €ro OTJIMYUN OT PAaBHOMEPHOIO
JIBYKCHUSI.

OmnpeneneHre CKOpOCTH PABHOMEPHOT O
JBYKEHUS (IIapuKa B KUJIKOCTH, MOJIETTU
AJIEKTPUIECKOrO aBTOMOOWJIS U T.JI.).
Omnpenenenne cpeaHel CKOPOCTH CKOIbKEHHUS
Opycka WM IIapuKa MO0 HAKIOHHOM MJIOCKOCTU
Pemenue 3a1a4 Ha onpeneneHue myT1, CKOpOCTH
Y BPEMEHU PAaBHOMEPHOI'O JIBUKEHUS.

AHanmn3 rpaduKOB 3aBUCUMOCTH ITYTH ¥ CKOPOCTH
OT BpEMEHU

OObsicHEHNE U POTHO3UPOBAHUE SIBJICHHI,
00YCIIOBJICHHBIX MHEPLIUEH, HAPUMED, UYTO
MIPOUCXOAUT MPU TOPMOKEHHUH WIH PE3KOM
MaHEBpE aBTOMOOWIISI, TOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTD JIBUKEHUE HA BEIIOCUIIC]IC
WIA CaMOKAaTe U T. 1.

[IpoBeneHue u aHanu3 OMNbBITOB,
JEMOHCTPUPYIOIIUX U3MEHEHHE CKOPOCTH
JIBUKEHUS TENa B pe3yibTaTe IeHCTBUS Ha HETO
JIPYTHUX TEIL.

Pemenue 3a1a4 Ha onpeaeneHne Macchl Tena, ero
00BbEMa U TIIOTHOCTH.

32



3.3 Cwua. Bungsr cun

14

Cuila Kak XapakTepUCTHKa
B3aUMOJECUCTBUS TEIN.
Cuna yrpyrocTt 1 3aK0H
I'yka. U3mepenue cubl

C IMTOMOUIBIO JTUHAMOMETPA.
SIBNeHUE TATOTEHUS U CHJIA
TskecTr. CHiia TSKECTH
Ha JIPYrUX IUIAHETaX.

Bec Tena. HeBecoMocTs.
CroxxeHue cui,
HAIPaBJICHHBIX 10 OJHOU
MPSMOM.
PaBHOnencTByromas cui.
Cuna tpenus. Tpenue
CKOJIb)KEHUS U TPEHUE
nokos. TpeHue B npupoie
U TEXHUKE

[IpoBeneHue 1 aHaIN3 OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJla OT €r0 MacChl MPU
B3auMojiericTBrM Te. M3MepeHue Maccel Tena
Pa3IUIHBIMU CIIOCOOAMHU.

Ornpenenenre IOTHOCTU TEA B PE3ybTaTe
HM3MEPEHHS €ro MacChl U 00bEMa

N3ydenune B3auMOACHCTBUSA KaK IPUYHHBI
U3MEHEHMsI CKOPOCTH TeJla WK ero aedopmaiuu.
Onncanue peasbHbIX CUTYallui B3auMOEHCTBHS
TEJ C MOMOILIBIO MOZEINIEN, B KOTOPBIX BBOJUTCS
MOHATUE U N300paKEHUE CHUIIBI.

N3yuyenune cuibl ynpyroctu. MccnenoBanue
3aBUCUMOCTHU CHJIbI YIIPYT'OCTH OT YJJITMHEHUS
PE3UHOBOrO IIHYpa WX MPYKUHBI

(c moctpoenueM rpaduka).

AHann3 IpaKTUYECKUX CUTYALUH, B KOTOPBIX
IPOSBIISIETCS JEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTh Msiua, KPOCCOBOK, BETOK JiepeBa

U 1Ip.).

AHaIM3 CUTYyalMi, CBA3aHHBIX C SABJICHUEM
TATOTEHUS.

OObsicHeHrEe OPOUTATILHOTO ABUKEHUS TUIAHET

C UCITOJIb30BAHUEM SIBJICHUS TATOTEHMS U 3aKOHA
VUHEPLUU.

N3mepenue Beca Tena ¢ MOMOIIBIO JUHAMOMETPA.
O6ocHOBaHUE ITOr0 CIIOCO0a U3MEPEHHUS.



AHanu3 U MOACIMPOBAHUE SIBICHUSI HEBECOMOCTH.
DKCNEPUMEHTAIBHOE MTOJIYYECHUE TTPaBUIa
CJIO’KE€HMSI CUJI, HAIIPaBJICHHBIX BI0JIb OJTHOU
npsamoil. OnpeneneHne BeTnIuHbI
PaBHOAECHUCTBYIOIIECH CHIL

N3ydenue cuiibl TPEHUS CKOJIbKEHUS U CUIIbI
TPEHUS TTOKOS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIbI JIABJICHUS U CBOMCTB TPYIIUXCA
ITIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYAIUH, B KOTOPBIX
MPOSIBIISIETCS ICUCTBUE CUIIBI TPEHU S,
HCIOJIb3YIOTCSl CIIOCOOBI €€ YMEHBIIICHUS WU
yBEIMYEHUs (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHUE aBTOMOOWJISI, UCTIOJIb30BAHUE
MOJIIMITHUKOB, IJIaBaHNE BOJHBIX JKUBOTHBIX
u 71p.). Perrenue 3am1a4 ¢ UCIOIb30BaHUEM
dbopMyn 11t pacuéra CUJIbI TSKECTH, CUITBI
YOPYTOCTH, CHJIbI TPEHUS

Uroro no pazneny 21

Pa3nen 4. JlaBieHue TBEPABIX TeJl, dKUIKOCTEH U ra3oB

4.1 JlaBnenue. [lepenaua 3 Hasnenue. CriocoOb AHanu3 u 00bsCHEHHE OMBITOB U MPAKTUYECKUX
TaBJICHUS TBEPIBIMU YMEHBIIECHHS U YBETUYEHUSI CHUTYaIlui, B KOTOPBIX MPOSIBIISIETCS CHJIA
TeTaMH, KUJTKOCTIMU naBieHus. JlaBieHue raza.  JaBiIcHHS.
U razaMu 3aBUCHMOCTD JIaBJIICHUS O6ocHoBaHKE CIOCOO0OB YMEHBIIICHUS U

rasa oT O6’béMa, YBCIIMYCHUA OABJICHUA.
TCMIICPATYPBhI. I/ISY‘ICHI/Ie 3aBUCHUMOCTH OJAaBJICHUA ra3a



4.2

4.3

JlaBiieHuE KUIKOCTH

AtmocdepHoe
JIaBJICHUEC

ITepenava maBneHwus
TBEPIBIMU TEJIAMHU,
JKUIKOCTSIMHU U ra3aMH.
3akon Ilackais

3aBUCHUMOCTh JIaBJICHUS
KUIKOCTH OT TJTYOUHBI.
[THeBMaT4YeCKME MAIIUHBI.
I'mppocrarnueckuii
napajaokc. CooOmarommuecs
cocynbl. ['mapasnuueckue
MEXaHU3MBbI

Atmocdepa 3emii u
aTMochepHOe JaBICHHE.
[TpuuuHBI CYITICCTBOBAHHUS

oT 00BbEMa U TeMIepaTyphl.

N3ydenune ocoOEHHOCTEN nepenayn JaBieHus
TBEPABIMU TEIAMM, )KUJIKOCTIMH U ra3aMu.
O60ocHOBaHUE PE3yIbTATOB ONBITOB
0COOEHHOCTSIMU CTPOEHHSI BEIIECTBA B TBEPIOM,
’KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCIIEpUMEHTAIIBHOE JOKA3aTENbCTBO 3aKOHA
[Tackass.

Pemenne 3anau Ha pacyér naBieHus TBEPIOrO
Tena

NccnenoBanne 3aBUCUMOCTH TABIECHUS KUIKOCTH
OT TJIYOUHBI IOTPYXKEHUS U TUIOTHOCTH JKUIKOCTH.
Hab6nronenne u 00bsICHEHUE THAPOCTATUIECKOTO
napajiokca Ha ocHOBe 3akoHa [lackans.
N3ydenune cooOUIa0IuUXCsi COCY0B.

Pemenue 3a1a4 Ha pacy€r JaBICHUS KUIKOCTH.
OObsicHEHNE PUHLINTIA TEHCTBUS
TUIPABIMYECKOr0 Ipecca, MHEBMATHYECKUX
MalIVH.

AHanu3 1 00bsCHEHHE MPAKTUUYECKUX CUTYyaIUH,
JEMOHCTPUPYIOLINX IIPOSBIICHUE ABICHUS
XKUJKOCTH U 3aKkoHa Ilackans, Hanpumep
IPOIIECCOB B OPraHU3Me IPH TITyOOKOBOIHOM
HBIPSHUU

DKCNepUMEHTATIbHOE O0OHAPYKEHHE
aTMOC(hEpHOI0O JIaBJICHMUS.

AHanu3 1 00bACHEHUE ONBITOB U MPAKTUYECKUX



4.4 ]lelicTBUE KUJIKOCTU H
rasa Ha TOrpy)KCHHOE
B HUX TEJIO

BO3/IYIITHON 000JI0UKHU
3emmu. OnbiT Toppuueru.
N3mepenue atMmochepHOro
JTaBJICHUS. 3aBUCUMOCTh
aTMOC(hEpHOTO JIaBJICHUS
OT BBICOTHI Ha/T YPOBHEM
mopsi. [Tpubopst

TUTSI U3MEPEHUS
aTMOC(hEpHOTro JIaBJICHUS

JlencTBUE )KUIKOCTH U rasza
Ha MOrPYKEHHOE B HUX
Teno. BeiTankuBaronas
(apxumMenoBa) cuiia. 3aKOH
Apxumena. [1naBanue tei.
BosgyxoruaBanue

CUTYAIM, CBSI3aHHBIX C JIEICTBUEM
aTMoc(epHOro JaBiIcHUS.

OObsiCHEHHE CYILIECTBOBAHUS aTMOC(EpPbI

Ha 3eMJI€ U HEKOTOPBIX IUIAHETaX WK €€
OTCYTCTBHS Ha IpYrux IuiaHerax u Jlyne.
OObsicHEeHNE U3MEHEHHUS TIOTHOCTU aTMOC(EPHI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEpPHOT O
JIABJICHUS OT BBICOTHI.

Pemenue 3ama4 Ha pacu€r atMochepHOro
JIaBJICHUSL.

N3yuenue ycrpoiicTBa bapoMeTpa-aHepouaa
DKcnepUMeHTaIbHOE OOHApYKEHUE JeHCTBUS
KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Ornpenenenrie BHITAIKUBAIONICH CHUIIHI,
JEUCTBYIOILIEW Ha TEJO0, MOTPYKEHHOE

B JKUJIKOCTb.

[TpoBenenne u 00CYyXICHHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb
BBITAJIKUBAIOIIECH CUJIbI, ACHCTBYIOLIEH HA TEIIO
B KHUJIKOCTH, OT 00BbEMa OrpyKEHHOM

B JKUJIKOCTh YaCTH Te€Ja U OT MJIOTHOCTH
AKUJIKOCTH.

lIposepxra nezasucumocmu 8bimanKuéarowel
CUbl, Oeticmeayroujeti Ha mejo 68 HUOKOCmu,
om maccol mend.

HccenenoBanne 3aBUCUMOCTH BeCa TeJa B BOJIE
0T 00bEMa MOrpYKEHHOM B KUJIKOCTh YacTH Tela.
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Pa3nen 5. PaGora u MougHOCTh. DHEprusi

5.1 PabGora 1 MOIIHOCTH

5.2 Ilpoctbie MEXaHU3MBbI

Mexanuueckas padora.
MoIHOCTb

IIpocThie MEXaHU3MBI:
phIuar, 010K, HAaKJIOHHAs
m1ockocTh. [IpaBuno
paBHOBECHS pblyara.
[Ipumenenue npasuia
paBHOBECHSI pblyara

K OJI0KYy. «30510TO0€
npaBuiio» Mexanuku. KII]
IIPOCTBIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

Pemrenne 3a1a4 Ha IPUMEHEHHE 3aKOHA
ApxrMena 1 ycioBus IIJIaBaHUS Tell.
KonctpynpoBanue apeomerpa wiu
KOHCTPYUPOBAHUE JIOJKHU U OIPENEIICHUE €€
Ipy3010IbEMHOCTH

DKCNEPUMEHTAIBHOE OMPEIECICHUE
MEXaHMYECKOU pabOThl CUITBI TSHKECTU

IIPY MMAJICHUHN TEJIA U CUJIbl TPEHUS

IPY paBHOMEPHOM NEPEMENIEHUN TENa

10 TOPU3OHTAIBHON TTOBEPXHOCTH.

Pacuér MonHoCTH, pasBUBAEMOU IIPU MOABEME
IO JIECTHHIIE.

Pemenne 3ama4y Ha pacuéT MEXaHHMUECKON PabOThI
Y MOIIIHOCTHU

Omnpenenenne BEIMTPHINIA B CHIIE IPOCTHIX
MEXaHU3MOB Ha MPUMEPE pPbluara, NOJABUKHOIO U
HETOJABUKHOTO 0JI0KOB, HAKJIOHHOM TTIOCKOCTH.
HccnenoBanue yciioBHsi paBHOBECHS pblUara.
OOGHapyxeHre CBOMCTB MPOCTHIX MEXAHU3MOB

B PA3JIMYHBIX UHCTPYMEHTAaX U MPUCTIOCOOTICHUSX,
UCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKkKe

B JKMBBIX OpraHU3MaXx.

DKCIEpUMEHTAIBHOE JOKA3aTENbCTBO PABEHCTBA
paboT Mpy MPUMEHEHUHU MPOCTHIX MEXAHU3MOB.
Onpenenenne KII/] HaKTOHHOM TIJIOCKOCTH.



5.3 Mexanuueckas
DHEPIrUs

MexaHuueckast JHEprus.
Kunernyeckas u
NOTCHIMAIbHASA JHEPIUsl.
IIpeBpamnienue onHOro BUIa
MEXaHUYECKOU IHEPIUU

B IpYroi. 3aKoH
COXPaHEHHUs YHEPIUH

B MEXaHUKE

Pewienue 3a1a4 Ha npUMEHEHUE ITpaBUIIA
paBHOBecHs pbryara u Ha pacuér KII/]
OKCIEPUMEHTAIILHOE OIPEEIIEHNE N3MEHEHUS
KUHETUYECKOW U NMOTEHIUATIBHON SHEPTUM TEJIa
IIPU €r0 CKaThIBAaHUU 10 HAKJIIOHHOM IIJIOCKOCTH.
DopMyNIMpOBaHHUE HA OCHOBE UCCIIEAOBAHUSA
3aKO0HA COXPAHEHMsI MEXaHUYECKOW DHEPIUH.
OO6cyxaeHune rpaHul] IPUMEHUMOCTH 3aKOHA
COXpPAHECHUS YHEPIUU.

Pemienue 3a1a4 ¢ UCIIOJIb30BAaHUEM 3aKOHA
COXPAHEHUs YHEPIUU
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8 KUIIACC

Ne HaunmenoBanue
/1 pasziesioB U TeM
y4eOHOr o mpeMera

Pa3gea 1. TenioBbie ABJICHUSA

1.1 Crpoenue u cBoicTBa
BEILIECTBA

KomuuectBo

[IporpamMmHO€e conep:kaHue

OCHOBHBIE TTOJIOKEHUS
MOJIEKYISIPHO-KUHETUY ECKOU
TEOPUH CTPOEHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJI. OnbITHI,
NOATBEPKIAIOIINE
OCHOBHBI€ MMOJIOKEHUS
MOJIEKYJIIPHO-KMHETUY €CKOM
TEOPUH.

Mogenu TBEPIOTO, YKUIAKOTO
Y Ta3000pa3HOro COCTOSTHUM
BELIECTBA.
Kpucrammmueckue u
amop(HbIe Tena.
OOBsicHEHNE CBONMCTB ra3os,
JKUJIKOCTEN U TBEPBIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYISPHO-KUHETUY ECKOU
teopun. CMaunBaHuE U
KANWUISPHBIE SIBJICHMUSL.
TeruoBoe pacumpenue u
cKaTue

OCHOBHBIC BUObBI ACATCIBbHOCTH 06yqa}01111/1xc;1

HabGnroneHre u MHTEpIpETanus ONbITOB,
CBHUJICTEIILCTBYIOMNUX 00 aTOMHO-MOJICKYIISIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIC.

Pemenue 3a1a4 o olieHMBaHUIO KOJUYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHHIIC 00bEMA
BEIIIECTBA.

AHanmM3 TekcTa APeBHUX aTOMHUCTOB (HampuMmep,
¢dparmenta moamsl Jlykpenus «O mpupoze
BEILlEeH») C U3JI0KECHHUEM 00OCHOBAHMIA aTOMHOMN
TUIOTe3bI (CMBICIOBOE uTeHNE). OIeHKa
yOeIUTEeIbHOCTH 3TUX 00OCHOBAHUH.
OO0nbsicHeHHEe OPOYHOBCKOI'O JIBMXKCHUS, SIBJICHUS
mubdy3un U pa3Iuaril MEXITy HUIMU Ha OCHOBE
MOJIO’KEHUN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU CTPOCHUS BEIIECTBA.

OObsiCHEHHE OCHOBHBIX Pa3IUYHil B CTPOCHHUH
ra3oB, JKUJIKOCTEH U TBEPIBIX TET

C UCIOJIb30BAaHUEM TOJI0KEHUN MOJIEK YIS PHO-
KHHETHYECKOW TEOPUHU CTPOCHUS BEIECTBA.
[IpoBeneHne ONbITOB MO BHIPAITUBAHUIO
KPUCTAJIOB TIOBAPEHHOW COJIM MJTH caxapa.



1.2 TemioBble MPOIECCHI
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Temneparypa. Cs3b
TEMIIEPATYPBI CO CKOPOCTBIO
TEIUIOBOTO JIBHYKEHUS
yacTull. BHyTpeHHss
sHeprust. CrocoOsbl
WU3MEHEHUS BHYTPEHHEN
SHEPruu: TEIIonepenada u
coBepuieHue padoTsl. Bumbl
TEIUIONEPENAYU:

[IpoBeneHne u 0OBICHEHHE ONBITOB,
JIEMOHCTPUPYIONUX KAMUJUTSIPHBIE SIBJICHUS U
SIBJIEHUE CMaYMBaHMUSL.

OOBsiCHEHHE PO KAMMUISIPHBIX SBJICHHM

JUTSL TIOCTYIIJICHUS! BOJIBI B OPTaHU3M PaCTCHUH.
HabGmronenue, npoBegeHre U 00ObsICHEHHE
OIBITOB IO HAOJIIOIEHUIO TEILIOBOI'O
paciupeHus Ta30B, KUIAKOCTEH U TBEPABIX TEIL.
OOBsicHeHHE COXpaHEHUsT 00bEMa TBEPABIX TeT,
TEKY4YECTH JKHJIKOCTHU (B TOM YHCIIE, Pa3HUIIBI

B TEKYYECTH JIJISI PA3HBIX KHIKOCTEH),

JIaBJICHUS Ta3a.

IIpoBeneHre ONBITOB, IEMOHCTPUP YIOIIHUX
3aBUCHMOCTD JIABJICHHS BO3/lyXa OT €ro 00béMa u
HArpeBaHUS WIN OXJIAXKICHUS, U X OOBICHCHHE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YYEHUS.
AHanm3 NpaKkTUYECKUX CUTyallMid, CBA3aHHBIX
CO CBOMCTBaMH T'a30B, JKUAKOCTEU U TBEPABIX TEI
O06ocHOBaHUE TIPABUIT H3MEPCHUS TEMIIEPATYPHI.
CpaBHeHME pa3TMYHBIX CIIOCOOOB U3MEPEHUS U
ITKaJI TEMIIEPaTypHhI.

HaOaronenue u 00bICHEHHUE OIBITOB,
JEMOHCTPUPYIOITUX U3MEHEHHE BHYTPECHHEH
SHEPIUM Tella B pe3yabTare Terionepeaayu u
paboThI BHEIIHUX CUJL.

HaOmronenue u 00ObICHEHUE OIBITOB,
00CyX/IeHUE MPAKTUUYECKUX CUTYyaIluH,



TEIUIONPOBOIHOCTb,
KOHBEKIIUS, U3JTyUCHHE.
KonuuecTBo TENI0THI.

VY nenpHas TEMIIOEMKOCTD
BemiecTBa. Term1ooOMeH u
TEIUIOBOE PABHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlnaBnenue u
OTBEp/ICBaHUE
KPUCTAUTMYECKUX BEIIECTB.
Y nenpHas TeImioTa
IUIaBJICHHUS.
[TapooGpa3oBanue u
koHAeHcanus. Mcnapenue.
Kuneunwue. YaennHas
TEIJI0Ta MapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPHI
KUIEHUSI OT aTMOC(HEpPHOro
JTaBJICHHUS.

Brnaxunocts Bo3yxa.
DHeprus TOILUIUBA.

Y nenpHas TermioTa
CrOpaHusl.

[TpuHtumer paboTh
TermaoBbIX Apurarene KIIJ]
TEIJIOBOI'O JIBUTATEI.
TennoBele ABUTATEIINA U

JEMOHCTPUPYIOIIUX PAZIUYHBIC BUJIBI
TEIUIONEPEIauM . TeIUIONPOBOJHOCTb,
KOHBEKIINIO, U3JTy4CHHE.

HccienoBanue sBIEHUS TEIJIOOOMEHA

MPU CMEIIMBAHUM XOJIOJJHOW Y TOPSYEH BOJIBI.
Hab6mroieHne ycTaHOBIEHUS TEIIOBOTO
PaBHOBECHS MEXKIY TOPSIYEN U XOJIOAHONW BOJIOM.
Onpepenenue (M3MepEHUE) KOTHUECTBA
TEIJIOTHI, MOJTYYEHHOT'0 BOJION MPHU TEIJIO0OMEHE
C HarpeThbIM METAUIMYECKUM LMIMHIPOM.
Onpenenenue (M3MepeHNe) yaeabHOM
TEII0EMKOCTH BEILIECCTBA.

Pemenue 3amad, CBI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIUIOTHI M TEIUIOEMKOCTHU

P TEMJI00OMEHE.

AHanm3 cUTyalui NpaKTUYECKOro
HCII0JIb30BAaHUS TEIJIOBBIX CBOMCTB BEIIECTB U
MAaTEPUAIIOB, HAPUMEDP, B LEIAX
AHEProcOEpeKEHUs : TETIOU30JIALINS,
AHEprocOeperaroIe KphIy,

TEPMOAKKYM YJISITOPBI U T. 1.

Habmroienue siBiieHU UcmapeHus u
KOHJICHCAINH.

HccnenoBanue nporecca ncnapeHus
Pa3IUYHBIX KUJIKOCTEH.

OOBbsICHEHHUE SIBICHUM UCITApEHUS U
KOHJICHCAIlM1 Ha OCHOBE aTOMHO-



3alUTa OKpYKarouen
CpEIbI.

3aKOH COXpaHEHUS U
MIPEBPAILICHUS] SHEPTUU
B TEILJIOBBIX MPOIECCAX

MOJIEKYJISIPHOT'O YUEHUS.

Habnronenvie u o0bsiICHEHHE Mpoliecca KUIEHUs,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATyphl
KUTICHUS OT JaBJICHUSI.

Onpenenenue (M3MepEeHNE) OTHOCUTEIILHOM
BII&XHOCTH BO3yXa.

Hab6mronenue nporecca riaBjieHUs
KPUCTAJUTMYECKOr O BEIIECTBA, HAIIPUMED, JIb/IA.
CpaBHEHHE TTPOIECCOB IJIABICHUS
KPUCTALTUICCKUX TEIl U Pa3MsATIeHUS

NIPU HArpeBaHUHU aMOPQHBIX TEIl.

Onpexaenenue (M3MepeHNE) YICITbHONW TEIUIOTHI
TUTABJICHUS JIbJIA.

OObscHEHME SIBJICHHUN TUTaBJICHUS 1
KpUCTaTU3aI[MM HAa OCHOBE aTOMHO-
MOJICKYJISIPHOT'O Y4EHHUSI.

Pemenue 3a1a4, CBI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MpOIeccax
TeTIoNepEeaauy MPH TUTABIICHUN U
KPUCTAJTU3AIMH, UCTIAPEHUU U KOHJICHCAI[UH.
AHaM3 CUTYyaIMil IPaKTHYECKOro MPUMEHECHHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILIN3AIINH,
HaTpuMep, MOTy4EeHUE CBEPXUUCTHIX
MaTepualioB, COJeBas rpeyika u Jap.

Ananmu3 paboTsl U 00BSICHEHHE TIPUHITUTIA
JCHUCTBUS TETUIOBOTO JBUTATEIIS.

Brruuciienne KoandecTBa TEIIOTHI,
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Paznen 2. DiaekTpuyeckue 1 MAarHUTHbBIE SIBJICHHUS

2.1 DnekTpuueckue
3apsipl.
3apspKeHHBIE TeTa U
MX B3aUMOJICUCTBUS

7

DJeKkTpu3anus Tel.

JIBa pona 3eKTpUIECKUX
3aps0B. B3aumonencraue
3apsKEHHBIX TEJL.

3akon Kynona (3aBUCUMOCTh
CHMJIBI B3aUMOCHUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPSAJI0B U
pacCTOSHUSA MEXY TEJIaMu).
DIIEKTpUYECKOE MOJIE.
Hanpsix€HHOCTh
BIEKTPUYECKOTO MOJIS.
[IpyuHOMD cynepno3uuuu
AJIEKTPUYECKUX TOJIEU

(Ha KaUECTBEHHOM YPOBHE).
Hocurenu snekrpuuecknx
3apsA0B. DIEMEHTAPHBIM
ANEKTPUIECKUH 3apsl.
Crpoenue atoma.
[IpoBonHUKY U

BBIJICIISIFOIIErOCS PU CTOPAHUM PA3IMYHBIX
BuaoB TorummBa, ¥ KIIJI nBurarens.
OOGcyxIeHHE YKOJIOTrHIECKUX IMOCIECTBUN
WCTOJIb30BAHUS JIBUTATEIEH BHYTPEHHETO
CrOpaHUsl, TEIUIOBBIX U THAPOIJICKTPOCTAHIINI

Hab6mronenue u mpoBeiIeHHE OIBITOB

T10 AJIEKTPU3ALIMHU TEJI IPH CONMPUKOCHOBEHUM U
VHIYKIIUEH.

Habmronenne u 0oObsICHEHHE B3aUMOJICHCTBHS
OTHOMMEHHO M PA3HOUMEHHO 3aPSKECHHBIX TEJL.
OObsicHeHME NPUHITUTIA TEUCTBUS JIEKTPOCKONA.
OObsiCHEHHE SBJICHUH 3JIEKTPU3AIUT

IIPY CONMPUKOCHOBEHUHU TEJI U UHIYKIIUEH

C MCITOJIb30BAHUEM 3HAHUN O HOCHTEIIIX
AIIEKTPUYECKUX 3apsIOB B BEIIECTBE.
Pacno3naBanme n 00bICHEHUE SIBJICHUM
AJIEKTPU3ALMU B TTIOBCEAHEBHOM JKU3HH.
Ha6mronenue u 00bsICHEHUE OMNBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPaHCHUS
AIEKTPUYECKOr0 3apsiia.

Habro1eHne onbITOB 110 MOJICTUPOBAHHIO
CUJIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HccnenoBanue NeMCTBUS DIEKTPUYECKOTO TIOJIS
Ha MPOBOJIHUKU U JTUAJIEKTPUKHU



2.2 TlocTosTHHBIH
DIEKTPUUECKUMN TOK
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JARJIEKTPUKH. 3aKOH

COXpPaHCHUA BJICKTPUICCKOIO

3apsaa

DIIEKTPUUECKUN TOK.

VY cnoBus CylecTBOBaHUS
AIEKTPUUYECKOTr0 TOKA.
HcrouHnkn nocTOsSHHOTO
TOKa. JlencTBus
AIEKTPUYECKOr0 TOKA
(TeryoBoe, XMMUYECKOE,
MarHMTHOE).
DIIEKTPUYECKUN TOK

B JKUJIKOCTSIX U razax.
DJeKTpUYEeCcKas LETb.
Cuita Toka. DIEKTpUIECKOE
HaIpsIKEHHUE.
ComnporuBieHue
IIPOBOJIHUKA. ¥ IEJIbHOE
COIMPOTHUBJICHHUE BEIIECTBA.
3akon Oma 1Jig ydyacTka
nenu. [lociaenoBarenbHoe U
napajuieJIbHOE COCTMHEHUE
IIPOBOJHUKOB.

PabGora u MoOIIHOCTH
AIEKTPUYECKOTrO TOKA.
3akoH J[>xoyns—Jlenua.
DJIEKTPUYECKHUE 1IENU U

HabGnronenvie pa3nmuaHbIX BUOB ACHCTBUS
AIIEKTPUYECKOI0 TOKA U OOHAPYKEHUE ITUX
BHUJIOB JE€WUCTBUS B IIOBCETHEBHON KU3HU.
HabmroieHre BOSHUKHOBEHHUS Ta30BOr0 pa3psaa
U DJIEKTPUYECKOT0 TOKA B KHUIKOCTU

CoOopka u UCTIBITAaHUE JICKTPUIECKOM IETH
ITOCTOSTHHOT'O TOKa.

N3mepeHne cuibl TOKa aMIepMETPOM.
N3MepeHne 3IeKTpUIeCKOro HarpsyKeHUs
BOJILTMETPOM.

IIpoBenenre u 0OBSICHEHHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUUECKOrO COMPOTUBIICHUS MMPOBOTHUKA
OT €ro JJIMHBI, TUIOAX MOMEPEYHOr0 CEUCHUS
Y MaTepuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YePE3 PEIUCTOP,

OT COMPOTUBJIEHUS PE3UCTOPA U HANIPSIKEHUS
Ha PE3UCTOPE.

IIpoBepka mpaBuia CI0KEHUS HANIPSKEHUN
IIPH TIOCIIEA0BATEIIBHOM COCTMHEHUH ABYX
PE3UCTOPOB.

ITpoBepka npaBuia Al CUJIbI TOKA

MIPY MAPATUIETLHOM COCAUHEHUU PE3UCTOPOB.



2.3 MarautHele SBJICHUS

noTpeduTenu
ANEKTPUYECKON DJHEPTUU
B ObITy. KOopoTkoe
3aMbIKaHHE

ITocTossHHBIE MAarHUTHI.
B3aumonueiictBue
IMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe noiJe.
MarnauTtHoe nmone 3eMiTn

AHanu3 CUTYyaIMi MOCIe0BaTEIbHOIO U
MapAUICIIBHOI O COEIMHEHUS IPOBOHUKOB

B JIOMAIIIHUX JICKTPUUYECKUX CETHX.

Pemrenne 3ama4g ¢ nucronp3oBanreM 3akoHa OMa
1 hopmys pacd€ra NEKTPUIECKOT 0
COMPOTHUBIICHHUS TIPU MOCIEAOBATETLHOM U
napajuieIbHOM COCTUHEHUH TTPOBOTHUKOB.
Omnpeneneare padOTHI AIEKTPUIECKOTO TOKA,
MPOTEKAIOIIETO Yepe3 pE3UCTOP.

Onpenenenrie MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICJISIEMOMN HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HaIpsDKeHUs Ha Her. Onpenenenue
KIII narpeBarens.

Hccnenopanue nmpeodpa3oBaHus SHEPTUH

MIpU MOABEME TPY3a DJICKTPOJABUTATEIIEM.
OOBsicHeHHE YCTPOUCTBA U MPUHIIANA ACUCTBUS
JIOMAaIIHUX 3JIEKTPOHArpeBaTEIbHBIX TPUOOPOB.
OOBsiCHEeHHE MPUYHUH KOPOTKOT'O 3aMbIKaHUS U
MIPUHIIUIIA IEVUCTBHS TUIABKUX MPEAOXPAHUTEIIEH.
Pemenue 3ama4 ¢ ucnojb30BaHUEM 3aKOHA
Jxxoyns—Jlenua

HccnenoBanne MarHuTHOT'O B3aUMOICHCTBUS
MMOCTOSHHBIX MarHuTOB.

N3ydeHne MarHuTHOTO TOJISl TIOCTOSTHHBIX
MarHuTOB MPU UX O0bETUHEHUU U pa3JIeICHUN.
HccaenoBanne MarHUTHOT'O B3aMMOJICHCTBUS



2.4 DnexTpoMarHuTHas
VH]TYKIIHS

M €ro 3HaUCHHUE JIJIS )KU3HU
Ha 3emiie. OnbIT DpcTena.
MarsauTtHoe noje
3JIEKTPUYECKOrO TOKA.
[Ipumenenue
3JIEKTPOMATrHUTOB

B TEXHUKE. [lericTBUE
MarHUTHOT'O II0JIS

Ha POBOJHUK C TOKOM.
DJIEKTPOIBUTATEITb
IMOCTOSIHHOI'O TOKa.
HUcnonn3oBanue
AJIEKTPOABUTATETICH

B TCXHUYCCKHX YCTP oicTBax

1 Ha TPaHCIIOPTE

OnbiTel @apajes. SBneHue
AIEKTPOMArHUTHOU

uHaykiuu. [Ipasuno Jlenna.

DNeKTporeHepaTop.

NIOCTOSIHHBIX MAarHUTOB.
N3ydeHne MaraHuTHOrO IOJIst ITOCTOSTHHBIX
MarHuTOB MPU UX O0BEAUHEHUH U Pa3/IeJICHUU.
IIpoBeneHne OnbITOB MO BU3Yyaau3aliu MOJI
NOCTOSSHHBIX MAarHUTOB.

N3ydyeHne sBIEHUSA HaMAarHUYMBAHUs BEIIECTBA.
HccnenoBanne NEMCTBUS AIEKTPUYECKOI O TOKA
Ha MAarHUTHYIO CTPEIIKY.

IIpoBeneHne OnpITOB, IEMOHCTPUP YIOIIHUX
3aBUCUMOCTD CHUJIbI B3aUMOJIEMCTBUS KaTYIIKN

C TOKOM ¥ MAarHWTAa OT CUJIbl U HAIIPaBJICHUSA TOKA
B KaTYIIIKE.

AHaM3 CUTyaluy MPaKTUYECKOTO TPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKHUX
YCTPOMCTBAX, NPOMBILIJIEHHOCTH, MEIULIUHE).
N3ydenue neicTBUs MArHUTHOTO MOJIA

Ha MMPOBOJIHUK C TOKOM.

N3ydyeHnne nercTBUs 2JIEKTPOABUTATEIS.
M3mepenne KIII anekTpoaBuraTenbHOMU
YCTaHOBKH.

PacriozHaBaHre 1 aHANNU3 Pa3INIHBIX
IIPUMEHEHUH DJIEKTPOJIBUTaTENEN

(TpaHCTIOPT, OBITOBBIC YCTPOMCTBA U JIP.)
OMNBITHI 1O UCCIETOBAHUIO SBJICHUS
AIEKTPOMarHUTHOW MHIYKIUHU: UCCIIECAOBAHUE
VM3MEHEHNW 3HAYEHUs U HAIPABIICHUS
MHAYKIIMOHHOT' O TOKa



CrniocoOsbI moyyeHus
ANEKTPUYECKON DIHEPTUH.
DJIEKTPOCTAHIIUU

Ha BO300HOBJISIEMBIX
MUCTOYHHUKAX YHEPTHH

Hroro no pazneny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB IIO ITIPOI'PAMME



9 KUIACC

KomuuectBo
YacoB

No HaunmenoBanue
/1 pasiesioB U TeM
y4e0HOr 0 IpeIMeTa
Paznen 1. Mexannueckue siBJIeHUSA
1.1 Mexanudeckoe 10
JIIBIDKEHHE U CIIOCOOBI
€ro OIUCaHUs

[IporpamMmHO€e conep:kaHue

MexaHudeckoe ABHKCHHUE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCHUTENBHOCTH
MEXaHUYECKOrO IBUKEHUS.
PaBHOMEpHOE
NPSMOJIMHENHOE IBUKEHUE.
HepaBaomepnoe
IIPSIMOJIMHENHOE JIBUKEHUE.
CpenHsisi U MTHOBEHHAs!
CKOPOCTB TEJa NpH
HEPAaBHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOYyCKOpEeHHOE
MPSIMOJINHENHOE JIBUKEHUE.
CBobOoHOE MajIeHue.
Omnpitel ["anmumes.
PaBHOMEpHOE 1BMkKEHME

10 OKPY>KHOCTH.

[Iepuon n wacrora
oOparienus. JIuneliHas u
YIJIOBasi CKOPOCTH.

OCHOBHEIC BUObBI ACATCIBbHOCTH 06yqa}01111/1xc;1

AHanu3 1 00CyXIeHHE Pa3IMYHbIX TPUMEPOB
MEXAHUYECKOTO JIBUIKEHHUS.

OO6cyxaeHue rpaHul IPUMEHUMOCTH MOJIEITH
«MaTepualibHas TOUKay.

Ornncanue MEXaHUYECKOTO IBUKEHUS
pa3uYHBIME criocobamu (ypaBHEHHE, Ta0JIHIIa,
rpaduk).

AHaN3 )KU3HEHHBIX CUTYallMi, B KOTOPBIX
IPOSIBIISIETCS. OTHOCUTEIBHOCTh MEXAaHNYECKOI O
JBUKEHUS.

HaOntonienne MexaHMuecKoro ABMXKEHUS Tela
OTHOCHTEJIBHO Pa3HBIX TEN OTCYETA.
CpaBHeHUE NTYTEN U TPACKTOPUIN JBUKEHUS
OJTHOT'O M TOTO K€ T€Jla OTHOCUTEIBHO Pa3HBIX
TEJI OTCUETA.

Amnanu3 tekcra ['anuies 06 OTHOCUTENBHOCTH
JIBUYKEHUST; BHITIOJIHEHUE 3aJIaHU 110 TEKCTY
(cMBICITIOBOE YTEHUE).

Onpenenenne CpeTHEN CKOPOCTU CKOIbKEHHUS
OpycKa WM JABMXKCHHUS LIApUKa 110 HAKJIOHHOM
IJIOCKOCTH.

AHaiu3 U 00CyXAeHUE Croco00B



LleHTpOCTpEMUTENBHOE
YCKOpEHHUE

PUOTMKEHHOTO ONIPE/IeSICHUsT MTHOBEHHOM
CKOpPOCTH.

OmpeneneHre CKOPOCTH PAaBHOMEPHOTO
JBIDKCHHS (IIapyKa B KUJIKOCTH, MOJICIIH
JIEKTPUIECKOTO aBTOMOOWIIS U T. 1I.).
Onpenenenue NyTy, MPONRIEHHOTO 3a JaHHBIN
IIPOMEXYTOK BPEMCHH, M CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH MTYTH PaBHOMEPHOTO
JIBIKEHUST OT BPEMCHH.

OOGcyxIeHre BO3MOYKHBIX TTPUHITATIOB
JEHUCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(crtumomMeTpoB).

BeluuciieHne myTH ¥ CKOPOCTH TIPH
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBHYKEHUHU
Tena.

OrnpeneneHue NpOMICHHOrO MYTH U YCKOPECHUS
JBIDKEHUS TeNa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOIUHEHHOT O
JBIDKEHUS TeIa OT BPEMCHH.

IIposepka eunomeswvi: eciu

npU PaHOYCKOPEHHOM OBUICEHUU

Oe3 HauaIbLHOU CKOPOCHU NYMU OMHOCNCS
KaK psi0 HeYEMmHbIX ucei, mo
COOMBEMCMBYIOUWUE NPOMENCYMKU 8PEMEHU
0OUHAKOBYL.



1.2 BsaumojeicTBue TN
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[Iepssiii 3ak0H HproToHa.
Bropoi 3akod HeroToHa.
Tpernii 3akoH HproToHa.
[IpyHIMI cynepno3uiuu
CHIL

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuiia
TPEHUS CKOJIbKEHHUS, CUIIa
TPEHUSI TIOKOS, IPYrUe BUAbI
TPEHHUSL.

Cuita TSKECTH U 3aKOH
BCEMHUPHOI'O TSTOTEHUS.

Onpenenenrie yCKOpEHUS Tena

IPU PAaBHOYCKOPEHHOM JIBUKECHUU

10 HAKJIOHHOM TIJTOCKOCTH.

N3mepenue neprojia 1 4acToThl 00OpareHus
Teja M0 OKPYKHOCTH.

OrnpeneneHne CKOPOCTH PABHOMEPHOT O
JBIKEHUS TEJa MO OKPY>KHOCTH.

Pemienue 3a1ay Ha onpeneneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOT0 IBUKEHUS Pa3IMYHbBIX BUJIOB.
Pacnio3naBanue u npuOIMKEHHOE OMUCAHUE
Pa3IMYHBIX BUIOB MEXaHUYECKOTO JBUKCHUS
B IIPUPOJIC M TEXHHKE (Ha mprMepax CBOOOIHO
naJaroNuX TeJ, IBYKCHUS JKUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIp.)
Hab6nronenue u o0CyxkaeHue OMbITOB

C JIBIDKCHHUEM TeJla MMPYU YMEHBITCHUH BIUSHUS
JPYTHUX TeJ, MPEMSITCTBYIONINX IBIKEHUIO.
Ananuz Tekcra [anues ¢ onucanueM
MBICJICHHOT'O 9KCTIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH UHEPIIUU;
BBIITOJIHEHUE 3aIaHUH IO TEKCTY (CMBICIIOBOE
YTEHHUE).

OOGcyx1eHre BO3MOKHOCTU BBITIOJTHEHUS
3aKOHA UHEPITUHU B PA3IUIHBIX CUCTEMAaX
OTCY€Ta.

HabGnronenuie u o0CyxneHuEe MEXaHUYECKUX



Y ckopeHue cBoOOTHOTO
najeHus. J{BuxeHue rmiaHeT
Bokpyr Counnna. [lepBas
KOCMHYECKasi CKOPOCTb.
HesecomMocTs u neperpysku.
PaBHOBecHe MarepuaibHOM
TOYKH. AOCOITIOTHO TBEPIOE
teno. PaBHoBecue TBEpIOTo
TeJa ¢ 3aKPEIUIEHHON OChIO
BpamieHusi. MOMEHT CHJIBI.
Lentp Ts3xecTn

SIBIICHU, IPOUCXOJIAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM

U YCKOPEHHOM JIBUKEHUHM OTHOCUTEIBHO
KabuHeTa (PU3HKH.

JIelicTBUsI C BEKTOpAMU CHUJI. BBIIIOJIHEHUE
3a/IaHUM 110 CIOKEHHUIO U BBIYUTAHUIO
BEKTOPOB.

Habnronenue w/mim npoBeieHne ONbITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTh YCKOPEHUS
Tea OT MPUII0KEHHON K HEMY CHJIbl 1 MacChl
Tena.

AHaiu3 U 00bSACHEHUE SIBJICHUM

C UCIIOJIb30BaHUEM BTOPOro 3akoHa HproToHa.
Pemrenue 3ana4 ¢ uCIonb30BaHUEM BTOPOTO
3akoHa HprOTOHA U ITpaBuIiIa CIOKEHUS CUJL.
Omnpenenenue kECTKOCTU MPY>KUHBI.

AHanmm3 cuTyanmii, B KOTOPBIX HAOJIOTAt0TCS
yrpyrue aedopmaiiu, 1 ux o0bsICHEHHE

C ACMOJIb30BaHUEM 3aKoHa [ yka.

Pemienue 3a1a4 ¢ UCIOIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS
CKOJIBJKEHHSI OT CHJIbl HOPMAJIbHOTO AaBJICHHS.
OO6cyxaeHune pe3yabTaToOB UCCIIECIOBaHUS.
Omnpenenenune k03pPuLMEeHTa TPEHUS
CKOJIbKEHUS.

N3mepenue cuibl TpEHUS TTOKOSI.



Pemenue 3amau ¢ ucnonb3oBaHueM (HOPMYIIbI
JUISL CUJIBI TPEHUS CKOJIbXKECHMUS.

AHanu3 IBWKEHHS TEJl TOJIBKO IO JIeHCTBHEM
CHJIBI TSDKECTH — CBOOOIHOIO MajiCHHUS.
OOBsCHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOIO MaJICHHUsI OT MAacCHI TEJa.

O1ieHKa BETUYUHEI CHJIBI TATOTECHUS,
JNEVCTBYIOLIEN MEXIY ABYMS TEJIAMHU

(s pa3HBIX Macce).

AHanu3 IBMKEHHST HEOECHBIX TEl

I1OJT JSUCTBHUEM CHJIBI TATOTCHUS

(C UCTIOIB30BAHUEM JIOTTOTHUTEIBHBIX
MCTOYHHUKOB MH(OPMALIUH).

Penrenne 3aa4 ¢ UCIIOIB30BaHUEM 3aKOHA
BCEMHUPHOT'O TSTOTEHUS U (OPMYIIbI

JUJIS1 pacy€Ta CUJIbI TSXKECTH.

AHanu3 OpUTrHHAIILHOTO TEKCTA,
OMUCHIBAIOLIETO MPOSIBJICHUS 3aKOHA
BCEMHUPHOI'0 TSTOTEHUSI; BHITIOJIHEHUE 33JIaHUM
0 TEKCTY (CMBICIIOBOE UTEHUE).

Hab6mronenue u o0cyx1eHNE OMBITOB

110 U3MEHEHUIO Beca Tella MPU YCKOPEHHOM
JIBHOKCHUM.

AHanu3 yCcI0BU BO3HUKHOBEHUSI HEBECOMOCTH
U TIEPETPY3KHU.

Pemenue 3a1a4 Ha onpejieiieHre Beca Tena

B PA3JIMYHBIX YCIIOBUSX.



1.3. 3akoHBI cOXpaHEHHS

10

Nmnynse Tena. 3menenune
uMItyibca. IMImysbe CUJIblL.
3aKOH COXpaHEHUS
uMITynbca. PeaktuBHoe
JIBIDKCHHUE.

Mexanunyeckas padbora u
MOIIIHOCTh. Pabora cun
TSJKECTH, YIPYTOCTH,
TpeHus. CBs3b SHEPIUU U
pabotsl. [loTeHnmansHas
DHEPrus Tela, NOAHATOrO
HaJl MOBEPXHOCTHIO 3EMIIH.
[TorennmanpHas sHEprus
CXKATOU IPYKUHBI.
Kunernueckas sueprus.
Teopema 0 KHHETUYECKOU
DHEPIruM. 3aKOH COXPAHEHUS
MEXaHUYECKOW YHEPIUU

AHanmu3 cui, IEUCTBYIOIIUX Ha TEJIO,
MIOKOSIIIEECS Ha OIOPE.

OnpeneneHue HEHTpa TIKECTH PANTUYHBIX TEJ
Hab6mronenue u o0CyX1€HUE OIMbITOB,
JEMOHCTPUPYIOIIKNX MEPEIady UMITYJIbCa

IIPY B3aMMOJIEVCTBUH TEJl, 3aKOH COXPAaHEHUS
UMITYJIbCA TIPU a0COIOTHO YIIPYrOM U
HEYIPYroM B3aUMOAECUCTBUU TEIL.

AHaJIA3 CUTYyallM B OKPYKaIOLEH )KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHHUS
UMITYJIbCA.

Pacnio3naBaHue sIBI€HUS pEaKTUBHOT O
JNBWKECHMS B IIPUPOJIE U TEXHUKE.

[IpuMeHeHnE 3aK0Ha COXpaHEHUs UMITYJbCa
JUIsL pacu€ra pe3ynbTaTOB B3aMMOJEUCTBUS TEN
(Ha mpuMepax HEYNpyroro B3aMMOICHUCTBUS,
YIIPYroro HEHTPaJIbHOIO B3aUMOJEHCTBUS JBYX
OJIMHAKOBBIX TEJI, OAHO U3 KOTOPBIX
HETIOBHKHO).

Pemenue 3ana4 ¢ uCIonb30BaHUEM 3aKOHA
COXpaHEHHUsI UMITYJIbCA.

Omnpenenenune padOThl CUJIbI YIPYTOCTH

IIPY IOABEME I'py3a C UCIIOIb30BaHUEM
HENOJIB)KHOI'O U MOJBMXKHOT'O OJIOKOB.
N3mepenne MOITHOCTH.

N3mepenne noTeHIanbHON SJHEPTUU YIIPYro
nehopMUPOBAHHON MPYKHUHBI.



Wroro no pazneny
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Paznen 2. Mexanndeckue KoJjae0aHud U BOJHBI

2.1 MexaHuueckue
KoJIcOaHUSA

7

KonebarenpHoe nBMXKEHNE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUl: EPUOL,
4acTOTa, aMIUTUTY/IA.
MaremaTU4eCKU 1

NP YKUHHBIA MASITHUKH.
[IpeBparienue sHeprun
pH KoJedaTeTbHOM
JIBIDKCHUM.

3aTyxaromue KoieOaHus.
BrinyxieHHbIE KOEOaHUS.
Pe3onanc

N3mepenne KNHETHYECKOW JHEPTUU Tela

10 JIMHE TOPMO3HOT'O ITYTH.
OKCIEpUMEHTAIILHOE CPABHEHUE U3MEHEHUS
MOTCHIUAIBHOW U KHUHETUYECKOU DHEPTUM TEla
IIPU ABVKEHHUH 110 HAKJIOHHOW IUIOCKOCTH.
DKCIIEpUMEHTAJIbHAS [TPOBEPKA 3aKOHA
COXPAHEHHsI MEXaHUYECKON IHEPTUHU

pU CBOOOTHOM TNaJICHUHU.

[IprMenenne 3aK0Ha COXpaHEHUs
MEXaHUYECKOU YHEPIUU JJIs pacuéra
MMOTECHIIMAIbHON U KWHETUYECKON SHEPTUM Tena.
Pemienune 3a1a4 ¢ UCIIOJIB30BaHUEM 3aKOHA
COXPAHEHHsI MEXaHUYECKON IHEPTUHU

Hab6mronenue xonebaHui Mo J€HCTBUEM CHUII
TSOKECTU U YIPYTOCTH M OOHAPY)KCHHE
NOJIOOHBIX KOJIEOAHUH B OKPYXKAIOLLEM MHpE.
AHam3 xoiebaHuil rpy3a Ha HUTH U

Ha nipykuHe. OnpeneIeHne 4acTOThI
KOoJIeOaHUH MaTEeMaTHIECKOT'0 B MPYKUHHOT'O
MAasITHUKOB.

Habmronenne u o0bICHEHUE SIBJICHUS
pe30oHaHca.

HccnenoBanue 3aBUCHMOCTH TIEPHOJIA
KoJIeOaHUH TTOABEIIIEHHOTO K HUTH T'PYy3a

OT JJIMHBI HUTH.



2.2 MexaHnuueckue
BOJIHBL. 3BYK

MexaHn4eCKHUE BOJIHEI.
CBoiicTBa MEXaHUYECKHUX
BOJH. [IpononbHbie
rornepevyHbie BOJIHBL. JlJinHa
BOJIHBI U CKOPOCTh €€
pacrpoCTpaHECHUSI.
MexanndecKue BOJIHBI

B TBEPJIOM TeIE,
CeHCMHUYECKHE BOJIHEI.
3BYyK. ['pOMKOCTB 3BYyKa 1
BbIcOTa TOHA. OTpakeHue

3ByKa. MIH(pa3Byk u
yABTPa3BYK

ITpoBepka HE3aBUCUMOCTH TIepHojia KoeOaHui
rpy3a, MOJIBEIMICHHOTO K JICHTE, OT MacChl rpy3a.
Hab6mronenne u o0CyX1€HUE OIBITOB,
JIEMOHCTPUPYIOMINX 3aBUCUMOCTb TIEpUOAa
KoJIeOaHUH MIPYKMHHOTO MassTHUKA OT MacChl
rpy3a U )KECTKOCTH TP YKHHBI.

[IpruMeHeHne MaTEeMaTHIECKOT0 U MPY>KHHHOTO
MasITHUKOB B KaUeCTBE MOJIENEH 11 OIMUCAaHUs
KOJIeOaHUH B OKpY)KaIOIIEeM MHUPE.

Pemnenue 3a1a4, CBI3aHHBIX C BRIYUCICHHEM
WK OLIEHKOM 4acTOTHI (Ieproja) KojacOaHui
H3zmepenue yckoperusi c60600H020 nadeHus.
OOHapy)KeHHE U aHAJIN3 BOJHOBBIX SIBJICHUM

B OKpYKaroIieM MHpe.

HaGnroneHue pacnpocTpaHeHUs TPOAOIbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJICIIN) U
OoOHapy)KeHUE aHAJIOTMYHBIX BUIOB BOJH

B TIpUpoJie (3BYK, BOJHBI Ha BOJIE).
Brruucnenve qiuHbBI BOJIHBI U CKOPOCTH
pacTpoCTpaHEeHHs 3BYKOBBIX BOJIH.
DKCIEpUMEHTAILHOE ONPE/ICIICHUE TPaHUIT
YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.
Hab6nronenne 3aBUCHMOCTH BBICOTHI 3BYyKa

OT YacCTOTHI (B TOM YHUCIIE, C UCITOJIb30BAaHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

HaOmronenue u 00ObSICHEHUE SABJICHUS
aKyCTHYECKOT0 pEe30HaHCA.



Wtoro no pazneny
Paznen 3. DjeKTPOMATHUTHOE MOJ1€ U JIEKTPOMATHUTHBIE BOJIHBI

3.1

DJIEKTPOMAarHuTHOE
noJyie u
AIEKTPOMarHUTHbIE
BOJTHBI
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6

DIIEKTPOMarHUTHOE TOJIE.
DNIEeKTPOMArHUTHBIC BOJIHBI.
CaoiicTBa
AIEKTPOMArHUTHBIX BOJIH.
[Ikaa 3MeKTpOMarHUTHBIX
BoJiH. Mcnonb3oBanue
AJIEKTPOMATHUTHBIX BOJIH
JUTSI COTOBOM CBSI3H.
DNeKTpOMAarHuTHas IPUPoa
cBera. CKOpPOCTh CBETA.
BonHOBBIE CBOWCTBA CBETA

AHaJIU3 OPUTUHAIBHOT'O TEKCTA, MOCBAIIEHHOTO
WCIIOJIb30BAHUIO 3BYKA (WUJIM YJIBTPa3BYyKa)
B TEXHUKE (3XO0JIOKAIUs, YIbTPA3BYK

B MCIIUIIUHE U JIP.); BBIMOJIHEHHUE 3aJaHUI
0 TEKCTY (CMBICIIOBOE YTEHUE)

[TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIIUX
B3aMMOCBSA3b JIEKTPUUECKOTO U MarHUTHOT'O
OJIEN.

DKCIEPUMEHTAIIbHOE U3Y4E€HUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE

C TIOMOIIBI0O MOOHIILHOTO TenedoHa).

AHaJIU3 PEHTT€HOBCKUX CHUMKOB
YeJIOBEUECKOro OpraHu3ma.

AHaJIU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
AIIEKTPOMATHUTHOTO U3JIYy4EHUS B IPUPOJIE:
YKUBBIC OPTraHU3MbI, U3JIY4eHUSI HEOECHBIX Tel
(cMBICTIOBOE YTEHUE).

PacniozHaBaHue U aHanu3 pa3InYHbIX
MPUMEHEHHI 3JIeKTPOMAarHUTHBIX BOJIH

B TEXHUKE.

N3ydeHune BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3amay ¢ ucnonb3zoBaHueM Gopmys

AJIA CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, JJIMHBI

BOJIHBI 1 4aCTOTEI CBCTA



Hroro no pazneny

Pa3nen 4. CBeroBbIe SIBJIEHUS
4.1 3axoHBI
pacTpocTpaHeHUS
cBETa

JlyueBast MOZIEIIb CBETA.
Hcrounuku cBera.
[IpsamonuHEnHOE
pacnpoCcTpaHEHUE CBETA.
3atmenust ConHua u JIyHsl.
Otpaxenue cBera. [Lnockoe
3€pKaJI0. 3aKOH OTPAKECHUS
CBETA.

[Ipenomiienne cBeTa. 3aKOH
npenomiieHus ceera. [lomnoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnonb3oBanue
MOJIHOI'O BHYTPEHHETO
OTPaXXEHUS B ONTHUYECKUX
CBETOBO/AX

Habnronenue oneIToB, 1EMOHCTPUP YIOIINX
SIBJICHUE TIPSIMOJIMHEHOTO pacipoCTpaHEHUS
cBera (BOBHUKHOBEHUE TCHU U TTOJYTCHH),

U WX UHTEPHpPETALUs C UCIIOIb30BAHUEM
MOHSITHS CBETOBOTO JIyyYa.

OObsicHEeHHE U MOJEITMPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yIJia OTPAKEHUS
CBETOBOIO JIy4a OT YrJia MMaJieHHUsl.

Nzydenue cBoiicTB n300paxeHus B MIOCKOM
3epKae.

HaOmronenne u 00bSICHEHUE OITBLITOB

M0 MOJYYECHUIO U300paKEHUN B BOTHYTOM U
BBINTYKJIOM 3epkainax. Habmonenue u
00BSCHEHUE OMBITOB IO MPEIOMIICHUIO CBETA
Ha IPAHUIIE PA3JIMYHBIX CPEJl, B TOM YHCIIE
OTIBITOB C MOJHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yIJia
MIPEJIOMJICHHUS OT yrJjia MajJieHusl CBETOBOI0 Jiyda
HA TPAHUILIE «BO3YX—CTEKIION.
PacrioznaBanue sBJI€HUI OTpaskeHUs U
MIPEJIOMJICHHUS CBETA B MIOBCEHEBHOMN KU3HHU.
AHanu3 1 00bACHEHHUE SBIICHUS ONTHYECKOTO
MUpaXxa.

Penienne 3aau ¢ UCMOJIb30BAHUEM 3aKOHOB
OTpaXXEHUS U MIPEJIOMJICHHUSI CBETa



4.2 JIMH3BI U OIITUYECKHUE
MIPUOOPHI

4.3 Pasznoxenue 0eoro
CBETa B CIIEKTP

Wroro no pazneny

Pa3gen 5. KBantoBble iBJICHUSA

5.1 Hcnyckanue u
MIOTJIONIEHNE CBETa
aTOMOM

15

JInnza. Xox nydeut B IuH3E.
Onruueckas cucrema
dotoamnmapara, MUKpOCKOIa
U Teneckomna. ['na3 kak
ONTUYECKAsl CUCTEMA.
bimsopykocts n
JATbHO30PKOCTh

Paznoxenue Genoro ceera
B criekTp. OnbiTel HploTOHA.
Co’keHue CeKTPaIbHBIX
uBeroB. Jlucnepeus ceera

OmneiTel Pesepdopna u

IJ1aHCTapHast MOACJIIb aTOMaA.

Mogens atoma bopa.
Hcnyckanue ¥ noromeHne

[Tony4yenue n3o0pakeHui ¢ MTOMOIIbIO
coOMparoIei 1 pacceuBarOIICH JIUMH3.
Omnpeneneane GOKYCHOr0 paCCTOSHUS U
ONITUYECKON CHJIBI COOUpPAIOIIEH JTMH3HI.
AHanu3 ycTpoNCTBA U MPUHIIUIA ICUCTBUS
HEKOTOPBIX OMTHYECKUX MPUOOPOB:
¢doroanmnapara, MUKPOCKOIIA, TEIECKOIIA.
Nzydenune moaenu ria3a Kak ONMTHYeCKON
CUCTEMBI. AHANU3 SABJICHUN OJIM30PYKOCTH
U JaTbHO30PKOCTH, IPUHIINTIA JEHCTBUS
OYKOB

Hab6nronenue pasnoxkenust 6eyoro cBera

B CIIEKTP.

HabGnronenuie u 00bsICHEHUE OIBITOB

10 MOIYYEHHIO OEJIOro CBETa MPH CIOKCHUH
CBETa Pa3HBIX I[BETOB.

[IpoBenenne u 0OBICHEHHUE ONBITOB

10 BOCIIPHSITHIO I[BETA MTPEIMETOB MPHU UX
HAO0JIIOICHUH Yepe3 1BETOBbIC (PHIIBTPHI
(IBETHBIC OYKH )

O6cyxaenue 1enu onbiToB Pesepdopaa
M0 UCCJICIOBAHUIO aTOMOB, BBIJIBIXKCHUE
TUIIOTE3 O BO3MOXKHBIX Pe3yJbTaTaX ONbITOB

B 3aBUCUMOCTH OT MPCAIIoJaaracMoro CTpoCHH1:A



5.2 Crpoenue aTOMHOTO
aapa

cBera aTOMOM. KBaHTHL.
JIuHeiyaTpie ClIEKTPBI

PangmoakTuBHOCTE. Anbda-,
OeTa- ¥ raMMa-u3JIydeHus.
CrtpoeHune aTOMHOr O sIpa.
HyknonHnas monens
aTOMHOT O sipa. M30Torsbl.
PanuoakTuBHbIC
npespaienus. [lepuon
MoJypacraja aTOMHBIX sJIEP

aTOMOB, (DOPMYyIUPOBAHKE BHIBOJOB

U3 PE3yJIbTATOB OMNBITOB.

OO6cyxaeHne NpOTUBOPEUNH TITaHETAPHOM
MOJIEJIM aTOMAa U OCHOBAHMM JIJISl TUIIOTE3bI
bopa o craiimoHapHbeIX OpOUTaX 3JIEKTPOHOB.
HaOuto1eHue CIIOMHbIX U IMHEHYaThIX
CHEKTPOB M3J1yYEHUS PA3JTUYHBIX BEIIECTB.
OObsicHEHUE IMHENYAThIX CIEKTPOB U3TydCHUS
OO6cyxaeHne BO3MOXKHBIX THIIOTE3 O MOJEISX
CTPOEHHUS AIPA.

Omnpezenenue cocrasa siiep 1O 334aHHBIM
MacCOBBIM U 3aps0BBIM YHCIIAM U

10 MOJIOKEHUIO B MIEPUOIUYECKON CUCTEME
JJIEMEHTOB.

AHanu3 U3MEHEHHs COCTaBa AJipa v ero
NIOJIO’KEHHUSI B IEPUOIMYECKON CHCTEME

IpU 0-PaIMOAKTUBHOCTH.

HccnenoBanre TPEKOB (L-4aCTULL 10 TOTOBBIM
¢dororpadusim.

OOHapyxeHue U U3MEPEHHUE palialliOHHOIO
(oHa C TOMOLIBIO JO3UMETPA, OLIEHKA €T0
UHTEHCUBHOCTH.

AHanu3 OMOIOrHYeCKUX U3MEHEHUH,
IPOUCXOJALIUX MO AEUCTBHEM
pPaZMOAaKTUBHBIX MU3JIYy4ECHH.

Hcnonb3oBanue pagnoakTUBHBIX U3Ty4EHUN
B MEJULINHE



5.3 Snepnble peakuuu 7

Hroro no pazneny 17

IHoBTOpUTENBHO-0000IIAO NI MOTYJIb
[ToBTOpenue u 9
0000111EHE

cofep KaHus Kypca
busuky 3a 7-9 Kimaccel

S nepHbie peakiiuu. 3aKOHBI
COXpAaHEHUs 3apsAI0BOrO U
MacCOBOI'0 YHCEN. DHEPrus
CBSI3U aTOMHBIX siziep. CBs3b
MAacCChl ¥ dHepruu. Peakuuu
CHHTE3a U JICJICHUS SJIED.
Hcrounnku 3Heprun ConHIa
v 3BE31. SnepHas
JHEpreTuka. JlencrBus
PaAOaKTUBHBIX U3JTY4EHUN
HA JKUBbIC OPraHU3MBbI

Cucrematuzanus u
0000111eHrE TTPEAMETHOTO
COJIEP’KaHUSI M OITBITA
NeSATEeTbHOCTH,
IpUOOPETEHHOT O

IIPY U3YYEHUHN BCETO Kypca
(GU3UKH OCHOBHOI'O OOIIIETO
o0pa3oBaHusI.

IToaroroBka Kk OCHOBHOMY
roCyIapCTBEHHOMY
AK3aMeHy M0 (pU3UKe

JUIS1 00 yJaroIuxcs,
BBIOPABIIIMX 3TOT YUCOHBIM
npeaMer

Pemmenne 3ama4d ¢ nCoiapb30BaHUEM 3aKOHOB
COXpaHEHUSI MACCOBBIX U 3aPSIOBBIX YHCEI
Ha ONpeeNICeHNE Pe3yabTaTOB SAEPHBIX
peakIuii; aHaau3 BO3MOKHOCTH WU
HEBO3MOKHOCTH SIJIEPHOM PEAKITHH.

OneHka Hepruu CBS3HU sJIep ¢ UCTIOIb30BaHUEM
dbopMynbl DUHIITEHHA.

OOcyxaeHne IePCIeKTHB UCTTOIb30BAHUS
YIIPaBJSIEMOT'O TEPMOSIZICPHOTO CUHTE3.
OO6cyxaenne IpenMyIIecTB U SKOJOTMUEeCKUX
npo0JieM, CBSI3aHHBIX C SIEPHOIN SHEPTeTUKON

BelnonnHeHne yueOHbIX 3a/1aHHi, TPEO yIOIUX
J€MOHCTPAllMi KOMIIETEHTHOCTEH,
XapaKTEepU3YIOIIHNX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MPUMEHEHUS TTOTYYEHHBIX 3HAHU I

JUTSL HAY9HOTO OOBSICHEHHS (PU3HYECKUX
SIBJICHUH B OKPYKAIOILIEH NPUPOJIE,

B IIOBCEHEBHOW KU3HU U BbISBICHUS
(pU3NYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTH;

— IIPUMEHEHUS] OCBOEHHBIX
AKCIIEPUMEHTAIbHBIX YMEHHM

IUI UCCNE0BaHNs (PU3NUECKUX SBICHUH,
B TOM YHCJIE 11 IPOBEPKH TMITOTE3



Y BBISIBJICHUS 3aKOHOMEPHOCTEM.

Pemenune pacu€rubix 3a1ay, B TOM YHUCIE
IPEANOJIAraroNuX UCIIOIb30BaHNE (DHU3NISCKUX
MOJIEJIE 1 OCHOBAHHBIX HA COJIEPKAHUU
Pa3IUYHBIX Pa3eNnoB Kypca (PU3HUKH.
BrimionHeHME U 3a1UTa rpyNIOBbIX WIIH
VHJIMBU1YaIbHBIX TPOEKTOB, CBSI3AHHBIX

C coJiepKaHuEeM Kypca (pU3HKH

Uroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

» dusuka, 7 knacc/ [epeimkun A.B., O01iecTBO ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBerenne»
» dusuka, 8 knacc/ [lepoimkun A.B., O61IeCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHepHOE 001IECTBO

«HSJI&TGJ'II)CTBO «HpOCBCHleHI/IG»

» dusuka, 9 knacc/ [lepeimkun A.B., ['ytauk E.M., O011ecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe
obmectBo «M3aatenscTBO «lIpocBerieHue»
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