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®denepanbHas pabovas mporpamma 1o ydyeOHoMy npeamety «@Puznkay (0a30BbIii ypOBeHb) (IpeaMeTHas
obmacte «EcTecTBeHHO-Hay4HBIC NpEIMETH») (lajiee COOTBETCTBEHHO — IporpaMMa 1o (usuke, (pusuka)
BKJIIOYAET IOSICHUTENIBHYIO 3aIIUCKY,COACPIKaHNe O0YUeHUs, IUIaHUPYEMbIE Pe3yIbTaThl OCBOCHUS POIPaMMBI
10 (U3UKe, TEMATHIECKOE TNIAHUPOBAHHE.

MHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usuke Ha ypOBHE OCHOBHOTO 00IIero 0Opa30BaHMs COCTABICHA HA OCHOBE MOJIOXKEHUHN
U TpeOOBaHWU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa30BaTENBHOW IMPOTPAMMBL,
npenctaBieHHEIx B @I'OC 00O, a Takke ¢ yu€rom (enmepanbHOl pabodeid mporpaMMbl BOCTIUTAaHUS U
Konnenmmm mpenogaBanusydeOHOTO TpeaMeTa «DU3nKay.

CopmepkaHre TmporpaMMbl TIO (pU3MKe HampaBleHO Ha (QOPMHPOBAHHE €CTECTBEHHO-HAYIHOM
TPaMOTHOCTH OOYYaIONINXCS M OPTaHM3ANNI0 U3ydeHHs (PH3WKU Ha IEATeThbHOCTHON OCHOBe. B mporpamme 1mo
¢u3NKe YYHUTBHIBAIOTCS BO3MOXHOCTH y4yeOHOro mpeamera B peanmzauuu TpeboBanuii ®I'OC OO0 «
ITAHUPYEMBIM JIMYHOCTHBIM W MCTANIPECAMCTHBIM PE3YyJibTaTaM O6y‘-ICHI/I$I, a TaKXXC MCKIIPECAMCTHBIC CBA3U
€CTEeCTBEHHO-HAYYHBIX YU€OHBIX PEJAMETOB Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHUsl.

[IporpaMmma 10 (U3MKE yCTaHABIMBACT paclpelcicHUe Yyd4eOHOro MarepHuaia Mo rofaM OO0ydYeHWsI
(o ximaccam), mpeziaraeT MPUMEpPHYI0 TOCIeI0BATeIFHOCTh H3YUSHHU TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTH
MIPEIMETHOTO COJEPKAHMS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJatoNXCsl.

[Iporpamma o ¢u3uke pazpaboTaHa ¢ LENBIO OKa3aHUS METOAWYECKOH MOMOIIM YYUTENIO B CO3JaHUH
paboueil mporpaMMBbl IO Y4eOHOMY MPEIMETY.

du3uka SBISETCS CHUCTEMOOOPA3YIONINM JJIsi €CTECTBEHHO-HAYUYHBIX yUYEOHBIX IMPEIMETOB, MOCKOIBKY
(hU3MYECKUE 3aKOHBI JICXKAT B OCHOBE IPOIICCCOB U SIBJICHUMN, U3y4aeMbIX XUMHUEH, OMOIOTHEH, aCTPOHOMHEH U
¢usnueckoii reorpadueil, BHOCUT BKJAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIET Haubolee
SICHBIC O6pa3IH)I MPUMCHCHUA HAYUYHOr'o METOAa IMMO3HaHus, TO €CTh cnoco6a IMMOJIY4YCHUS NTOCTOBEPHBIX 3HaHUH O
MUpe.

OpHa W3 THaBHBIX 3a7ad (YU3MUYECKOr0 OOpa3oBaHUS B CTPYKType 00Imero oOpa3oBaHUS COCTOHWT B
(hOpMHUPOBAHNUY €CTECTBEHHO-HAYYHON IPAMOTHOCTH M HHTEPECAK HAYKE Y O0YJarOIINXCSl.

Nzyuenne ¢u3uku Ha 0a30BOM YpPOBHE IPEATIONAraeT OBIAJCHUE CIECIYOIINMU KOMIIETEHTHOCTIMH,
XapaKTepU3yIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

Hay4YHO OOBSCHSTH SIBJICHUS,

OLICHUBATh MW IIOHUMATh 0COOEHHOCTH HAay4YHOI'0 HMCCJICI0BaHHWA;, HHTCPHOPECTUPOBATHL JAaHHBIC U

WCIIONIb30BaTh HAYYHBIE 0Ka3aTelhCTBa
JJI TIOJIYyYE€HUS BBIBOJOB.
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Henmn wsydenust ¢u3Mku Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBaHus ompedeieHbl B KoHuemnum
npenonaBanus yueOHoro mpeamera «Du3mka» B 00pa3oBaTENbHBIX Opranm3aiusax Poccuiickoit deneparumy,
peanu3yIonuXx OCHOBHBIE O00Ie00pa3oBaTeNbHbIC TPOTPaMMbl, YTBepXKIEHHOW pemeHneM Koiuternn
MunuctepcTBa npocsenienus Poccutickoit @eneparuu (mpotokoin ot 3 aekadps 2019 r.

No TTK-4BH).

Henn nzydenust Gu3nNKu:

npuoOpeTeHre WHTEepeca U CTpeMIICHHsT 00y4aroIuXcsl K HayYHOMY M3YUYCHHIO MPHUPOJBI, Pa3BUTHE HX
WHTEJUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TpPENCTaBICHUH O HAayyHOM METOJE MO3HaHUs W (OpMUpPOBaHHE HCCIEIOBATENBCKOTO
OTHOIIICHHUS K OKPYKAFOIIUM SIBJICHHUSIM;

(dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa W3y4YeHHs OCHOB CTPOCHHUS MATEpUH U
(dbyHAaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(dhopMHpoOBaHUE MPEACTAaBICHUI O PO QU3UKH IS Pa3BUTUSL APYTHX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHI;

pa3BHUTHE TIPECTABIEHUI 0 BO3MOXKHBIX cepax Oyaymien mpodeccHnoHaIbHORIeSI TN HOCTH, CBI3aHHON
¢ (U3HUKOH, MOArOTOBKA K JallbHEeHIIeMy 00y4eHHIO B 3TOM HalpaBJICHHUH.

JocTmkeHne »>THX Tened mporpamMmbl Mo (HU3MKE Ha YPOBHE OCHOBHOTO 00mero o0Opa3oBaHHA
obecreynBaeTCs peIICHUEM CIISYIONIHNX 3a/au:

npuoOpeTeHre 3HaHUK O JUCKPETHOM CTPOCHUH BEUIECTBA, O MEXaHUYECKUX, TCIUIOBBIX, DIEKTPHYCCKUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHHe YMEHHH  ONUCHIBAaTH W OOBSACHITH  (PU3UUECKUE  SIBJICHUSIC HCIIOIB30BAHUEM
MOJIYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHSI MPOCTEHIINX PacYETHBIX 3a7lad C UCIOJIb30BAaHHEM (PU3UUCCKUX MOJCICH,
TBOPYECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOIIOAATh MPHUPOAHBIC SIBICHHS W BBHIMOJHATH OIBITHI, JabopaTopHble paboOThl U
IKCTIEPUMEHTAIILHBIC UCCIIEOBAHMUS C UCTIOIh30BAHHEM H3MEPUTEIBHBIX MPHUOOPOB;

OocBOoeHHE TPHEMOB pPabOThl ¢ MHMOpMaIUeil (U3UYSCKOro COACpPKAHMS, BKIIOYas HHPOPMAIHIO O
COBPEMEHHBIX JOCTIKCHUAX (DU3NKH, aHAIN3 U KPUTHUYECKOE OlICHUBaHNE HHPOpMAIIH;

3HAKOMCTBO CcO cepamu  TpodecCHOHANBHOW  NEeATENbHOCTH,  CBSI3aHHBIMU C (DU3UKOH, H
COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMU HA JOCTHXCHUAX (DPU3NICCKON HAYKH.

Ha u3ydenue ¢usuku (0a30BbIli ypOBEHB) HA YPOBHE OCHOBHOTO 0O0IIerooOpasoBanus oTBoIUTCS 238
yacoB: B 7 Kiacce — 68 uacoB (2 waca B Hememo),B 8 kiacce — 68 yacos (2 yaca B Hezemo), B 9 kimacce
— 102 gaca (3 yaca B HezIENIO).

[Ipennaraemplii B mporpamme 1o (HU3MKE IMepevyeHb JIabOpaTOPHBIX padOT ¥ OMBITOB HOCHUT
pEKOMEHIATENbHBIN XapaKkTep, YYUTENb JeiaeT BHIOOp MPOBEICHHUS JIAOOPATOPHBIX PpabOT U OMBITOB C yYETOM
WHJMBHUIYAJIbHBIX OCOOCHHOCTEH OO0YYaroIInXCs, CIKMCKAa SKCICPUMEHTAIbHBIX 3aJ[aHWid, NpeJlaracMbiX B
PaMKaxOCHOBHOTO TOCYIapPCTBEHHOTO dK3aMeHa 110 (PpH3HKe.
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COJEPKAHME OBYYEHMUSA

7 KJACC

Paznen 1. ®u3uka u eé pob B MO3HAHNN OKPYKAIOIIEro Mupa

Ousuka — Hayka o mpupone. Senenus npupoxabl. Ousndeckue SBICHUS: MEXaHHYECKHE, TEIUIOBBIC,
AJIEKTPUYECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckue BenuunHbl. 3Mepenune ¢pusnueckux BennanH. Ouzndeckre npuOopsL.
[MorpemHocTs n3MepenHuit MexxayHapoaHas cucTeMa eHULL.

Kak ¢usuka u apyrue ecrecTBeHHbIC HAyKU U3y4aroT MpUpoAy. EcTecTBeHHO-HAYYHBIH METO TIO3HAHHMS:
HaAOIOJIeHNe, MMOCTAaHOBKAa HAYYHOTO BOIIPOCA, BBIABIDKEHHE THIIOTE3, SKCIIEPUMEHT IO TPOBEpPKE THIIOTES,
o0BsIcHeHHE HabmomaeMorosBiieHrs. Onrcanre GU3NIecKuX SBJICHUH C TIOMOIIBIO MOIETICH.

Jlemoncmpayuu
MexaHu4ecKre, TeIIOBBIC, dJICKTPHICCKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUSI.
duzngeckre TpruOOPEI ¥ IPOIIEeypa MPSIMBIX H3MEPEHHUI aHAIIOTOBBIM U () POBEIMIIPHOOPOM.

JlabopamopHule pabomul u onvimol

OmpeseneHne IEHbI ICICHUS IIKAIbI H3MEPHTENHLHOTO mpubopa. M3mepenue

pacCTOSIHUM.

Usmepenne o0bEMa KHOKOCTH W TBEPAOTO  Telna.

OrmpeziesieHne pa3MepoB MAIIbIX TEJI.

H3mepenue temiiepatypbl IPH MOMOIIH KHIKOCTHOTO TEPMOMETPA U IaTYUKATEMIIEPaTyphl.

IlpoBeseHre HCCIACAOBAHUS IO TPOBEPKE THUIOTE3bl: adbHOCTh MMOJETA IIAPHKA, MYHIEHHOTO
TOPU30HTAIBHO, TeM OOJIbIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. [lepBoHava/ibHBIE CBeeHHS O CTPOEHUH BellleCTBA

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mepsl. ONBITHI, JOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHE
BEIIIECTBA.

[BrxeHue wyactul BewlecTBa. CBsA3b CKOPOCTH JABMXKEHHUS 4YacTHI ¢ TemIepaTypoil. bpoyHoBckoe
IBKeHue, 1updysusa. BzanmonelcTBre 4acTHIl BeIECTBA: NPUTSDKCHUE U OTTAIKUBAaHUE.

ArperaTHble COCTOSHHS BEILLECTBA: CTPOCHHE Ia30B, XKHUIKOCTEH M TBEPABIX (KPUCTAIMYECKHX) Tedl.
BzaumocBs3p MCXKOY CBOMCTBaAMU BCIHIECTB B PA3HBIX arpe€raTHbIX COCTOSAHUAX U UX aTOMHO-MOJICKYJISAPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Lemoncmpayuu
Habmonenue OpOYHOBCKOTO JBYDKEHUSL.
Hab6monenne nuddysun.
Habmonenue SIBJICHUH, OOBSICHSIOIIIHXCSI MPUTSHDKEHUEM WIA  OTTAIKUBAHUEM

YACTHI[ BEILIECTBA.
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Jlabopamophuvie pabomul u onvimol

OreHka guaMeTpa aToMa METOJ0M PSIOB (C UCHOjb30BaHHEeM (ororpaduit). OnbITE 0 HAOIIOACHUIO
TEIUIOBOTO PACIIMPEHHUS Ta30B.

OnbITH 110 00HAPYKEHUIO AEWCTBUS CHII MOJIEKYIISIPHOTO TPUTSIKEHUS.

Pasnen 3. /IBmikenne u B3auMoJeiicTBHE TeJl

Mexanudeckoe IBUKeHUE. PaBHOMEpHOE U HEpaBHOMEpHOE JBIKeHUEe. CKopocTh.CpeHss CKOPOCTh IPU
HEPaBHOMEPHOM JIBIKEHUU. Pacuér myTH M BpeMEHU JIBIKCHUS.

SBnenue uHepuu. 3aKoH MHEPIUHU. B3aumonelicTBue Tesl Kak MPUUMHA U3MEHEHUS CKOPOCTH JIBHXKCHUSA
Ten. Macca kak Mepa mHepTHOCTH Tena. [[moTHocTs BemecTBa. CBSI3p IIOTHOCTH C KOJMYECTBOM MOJIEKYT B
enuHuIe 00hEMa BEIIeCTBA.

Cuna kKak XapakTepUCTHKa B3auMojeicTBusa Ten. Cuiia ynpyroctd u 3akoH ['yka. V3mepenue cuibl ¢
MOMOIIIBIO0 TMHAMOMETpa. SIBIIeHNe TATOTeHHA U cuia TspkecTd. CrulaTsbKecTH Ha ApYyrux IDlaHeTax. Bec Tema.
HesecomocTs. CrojkeHue cvi, HamlpaBiICHHBIX MO ONHOW mpsMoil. PaBHoxelicTBytomas cun. Cuia TpeHHs.
Tpenue ckoIbXKEHUS U TpeHUE MOKos. TpeHre B IpUpoie U TEXHUKE.

Jlemoncmpayuu
HabGmonenne Mexanndeckoro JBrxkeHHs Tena. H3mepeHue
CKOPOCTH MPSIMOJIMHEWHOro IBWKCHUA. HaOmromeHue sBiIeHUs
HHEPLIHH.
Hab6monenmne uaMeHeHus: CKOpOCTH MpH B3auMoAecTBUH Tel.CpaBHEHHE Mace Mo
B3aUMOJICUCTBUIO TEII.
CnoxxeHue cuil, HalpaBJICHHbIX 10 OAHOW MPSMOM.

JlabopamopHule pabomul u onvimol
OmpenenieHue CKOPOCTH PAaBHOMEPHOTO [BIDKCHUS (IIapuKa B JKUAKOCTH, MOJETH 3JIEKTPUYECKOTO
aBTOMOOMJIS 1 Tak Jajee).
Omnpenenenue cpegHell CKOPOCTH CKOJIBKEHHUST OpyCKa HITH IapuKa 10 HAaKJIOHHONIIIIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPAOTO TeNa.
OmBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTshkeHus (aedopManun) NpyKUHBIOT IPUI0KEHHON CHIIBI.
OmnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHIIBI TPEHHSI CKOJIBKEHHS OT Beca Tejla M Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBiienne TBEPABIX TeJI, *KHIKOCTEI U ra30B

Hasnenne. CriocoObl yMEHBIICHUS W YBENWYeHHs NaBlieHUs. J[aBineHune raza. 3aBUCHMOCTBH JaBIICHUS
raza ot o0béma, Temrieparypel. llepenada maBneHHWs TBEPABIMH TENAMH, JKUIKOCTSIMH W Ta3aMH. 3aKOH
INackans. [THeBMaTH4eckHe MAaIIMHBI. 3aBUCHUMOCTH JABJCHHS JKUIKOCTH OT TIyOuHBL ['mMapocratuueckuii
napagokc. Coobmaromuecs cocysl. [ uapapinaeckue MeXaHU3MEI.

ATmocdepa 3emiin 1 atMmochepHoe naBiieHue. [[pUanHbI CyIIecTBOBaHUS BO3AYIIHON 00OTOYKH 3eMITH.
Oneir Toppuuemu. M3mepenue arMocdepHOro
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JaBJICHUs. 3aBHCHMOCTh aTMOC(EpPHOTrO AaBIECHHS OT BBICOTHI Hal ypoBHeM Mops. [IpuOopsl aist naMepeHus
aTMOC(EpHOTo JaBJICHHS.

JeiicTBHE KHIKOCTH M Ta3a Ha MOTPYy:KEHHOE B HUX TeJo. BrlTamkuparomas (apxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue Ten. BoznyxonnaBanue.

Jlemoncmpayuu
3aBUCUMOCTh JaBJEHUs Traza OoT TeMmeparypsl. [lepenaua
JIaBJICHUS )KUJKOCTBIO U Ta30M.
Coobmaroruecst COCY/IBI.
I'mppasnuyeckuii npecc.
[Iposinenne neiicTBUS aTMOC()EpHOTO ABICHUS.
3aBUCHMOCTH BHITAIKWBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHOW YaCTH TeNa MITIOTHOCTH KHIKOCTH.

PaBeHCTBO BBITANIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.
VYcnosue IUIaBaHU TeJ:  IUIaBaHHE WId  TOTPYKCHHE TeI B 3aBUCHUMOCTH OT
COOTHOIIIEHHUS IUNIOTHOCTEHN TeNa U KUIKOCTH.

JlabopamopHule pabomul u onvimol

UccnenoBanue 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa MOrpYyKEHHOH B KUAKOCTH YaCTH
Tena.

Ompenenenre BBITATKUBAIONICH CHIIBI, JCHCTBYIOIIEH HaA TEJNO, MOTPYKEHHOEB )KUAKOCTD.

IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOMICH CHIBIL, JEUCTBYIOLIEH Ha TENIO B KUIAKOCTH, OT MACChI
Tena.

OMNBITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKMBAKOLIEH CHUJIbI, JEHCTBYIOIIEH HA TENO B KUAKOCTH,
0T 00BEMa MOrpyKEHHON B )KUIKOCTh YaCTH TeJla M OT IJIOTHOCTHYKHIKOCTH.

KoHncTpynpoBanue apeomMeTpa Wi KOHCTPYHPOBAHUE JIOJIKH U OIIPEJIENIeHNE €€ TPpy30M0AbEMHOCTH.

Pa3nen 5. Padora u MoIHOCTD. DHEPrus

Mexanunueckas paboTa. MOITHOCTb.

[IpocTeie MeXaHU3MBIL: phIyar, 0JIOK, HAaKJIOHHAs TIOCKOCTh. [IpaBmiio paBHOBecHus pbryara. [IpuMeHenue
NpaBUiIa paBHOBECHS pbldara K 0Joky. «3oi0Toe mpauio» mexaHuku. KI1J] mpocteix Mexanu3moB. [Ipocteie
MEXaHU3MBI B OBITY H TEXHHUKE.

Mexannueckas OHEprus. Kunernueckas wu MMOTCHUHAJIbHAsA OJSHEPTHA. HpeBpameHI/Ie OJHOI'0 BHOA
MeXaHWYeCKO} SHepruu B APYroi. 3aKOH COXPaHEHHsI SHEPTUHU B MEXaHUKE.

Jlemoncmpayuu
[TpuMeps! IPOCTHIX MEXAHU3MOB.

JlabopamopHwvie pabomul u onvimol
Omnpenenenue paboThI CWJIBI  TPCHHS npd  PaBHOMEPHOM JIBUKCHHUU Tena
0 TOPU3OHTAIBHOMN TIOBEPXHOCTH.

Hccnenosanue yCciioBAl paBHOBECHS pblUyara.
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N3mepenne KI1JI HakTOHHOM MIOCKOCTH.
M3ydenue 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS

OCHOBHbIE TIOJIOKEHUS MOJEKYJIAPHO-KUHETUYECKOW TEOpUM CTPOEHMs BelecTBa. Macca M pa3Mepbl
aTOMOB ¥ MOJIEKYJ. OTBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUSAMOIEKYIIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPIOTO, KUAKOTO M ra3o00pa3HOr0 COCTOSIHMM BemlecTBa. KpucTammuueckue u amopQHbIe
Tema. OOBSCHEHHWE  CBOHCTB  Ta3oB, JKHOKOCTEH ®W  TBEPHBIX TEI HAa  OCHOBE  IIOJOKCHHU
MOJIEKYJISIPHO-KMHETHUECKON Teopur. CMauynBaHNUEH KalWULSIPHBIE SIBICHUA. TeIuIoBoe paciiupeHue 1 CxKATHE.

Temmneparypa. CBsi3b TeMIIepaTypbl O CKOPOCTBIO TEIUIOBOTO JBM)KEHUS YacTull. BHyTpeHH:s sHEeprus.
CriocoObl M3MEHEHUs1 BHYTPEHHEH 3HEpruM: TeIrionepenada M coBepuieHue padoTel. Buapl Teronepenauu:
TEIIONPOBOIHOCTD, KOHBEKIIHS, U3TyUeHHE.

KomnuecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BelIeCTBAa. TeMIOOOMEH M TEIIOBOE paBHOBECHE.
VYpaBHeHue TeroBoro OanaHca. IlnaBieHne u oTBepAeBaHHE KPUCTAUIMUECKUX BEIIECTB. YIENbHAs TEIUIOTa
rutaBneHus. [lapooOpasoBanue u konaencanus. VMcnapenue. Kunenue. Y aenpHas TeruioTa mapooOpa3oBaHUs.
3aBHCHUMOCTH TEMIICPATYPbI KUTICHUSA OT aTMOC(bepHOFO JaBJICHUS.

BnaxHnocTs Bo3ayxa.

DHeprus TOIUIUBA. Y IeJbHAas TEIJIOTa CrOPaHUSL.

[puanuner padots! TemoBeix asurareneir K11/ termmmoBoro neurarens. TeruioBsie IBUTATENH W 3aIUTa
OKPY>KaIoLLEH Cpebl.

3aKOH COXpaHEHUs U IPEBPAIICHUS SHEPTUH B TEIIOBBIX MPOLIECCaX.

Jlemoncmpayuu
Hab6monenne OpOYHOBCKOTO JIBAKCHHSL.
Hab6monenune nuddysun.
HaOmonenne sBneHWid cMadvMBaHWS W KaNMWUIAPHBIX sBIeHWA. HaOmoneHue
TEIJIOBOTO pacIIupeHus Tell.

N3menenne JABIICHUSA razda Ipu  HU3MEHEHUU 00BéMa U  HarpeBaHUU WU
OXJIAXKICHUM.

IIpaBuna wusmepeHust Temuepartypsl. Buuasl

TEIUIONEPEIayu.

OxJaxkieHue Ipy COBEPILECHUN PabOoTBhI.

HarpeBanue mnpu coBepuieHUHM pabOThl BHEIIHMMHU cwiamMd. CpaBHEHHE
TETIOEMKOCTEH Pa3InYHBIX BEIIECTB.

Habnronenue xunexus.

Habnronenue nocrosiHcTBa TeMIIEpaTyphbl IPH TIABICHHH.
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Monenu TEIIOBLIX ABUTATEIIEH.

Jlabopamophuvie pabomul u onvimol
OneITHl 10 OOHAPYXKCHHIO JEHCTBHSI CHJI MOJICKYJIAPHOTO TpUTsKeHHs. OIBITH 110
BBIpAIIUBAaHUIO KPUCTAJIOB ITOBAPSHHOM COJIM WITK caxapa.
OmnbIThl 10 HAONIOJICHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUAKOCTEH M TBEPIBIX

TCII.
OHpe)ICHeHI/Ie JAaBJICHUA BO3yXa B Oamione mIpuIa.

OnBITH, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIICHHUS BO3AyXa OT €ro oobéma u
HarpeBaHUs WIH OXJIKICHHUS.

IIpoBepka TUIIOTE3BI JIMHEHOM 3aBUCHUMOCTH JUTAHBI CTOJIOMKA KUJKOCTU B
TEPMOMETPUIECKON TPyOKe OT TeMIepaTyphl.

Habmonenne m3aMeHeHusl BHyTpEeHHEW 3HEPTUW Tela B Pe3yibTaTe TEIUIoNepeqadyrd i paboThl BHEIIHUX
CHIL.

HccenenoBanre sSBIECHUS TEIUIOOOMEHA TIPH CMEIIMBAHWH XOJIOAHOHW U TOPSUCHBOIEI.

OnpeneneHne KOIWMYECTBA TEIUIOTHI, MIOJIyU€HHOTO BOJOH npu  TemwiooOMeHe ¢
Harp€TbiM MCTAJUIMYCCKUM MUINHAPOM.

OnpeneneHue yaenbHOW TEMIOEMKOCTH BellecTBa. MccimenoBanue mpouecca

WCTIApEHUSI.

OnpeneneHre OTHOCUTEIBHOM BIAXXKHOCTH Bo3ayxa. OmnpeneneHue yaelbHOR

TETUIOTHI TUIABJICHHUS JIbJIA.

Paznen 7. DiieKTpuYecKUe H MATHUTHDIE SIBJICHUS

Onektpuzauusi Tena. JBa pola 3JEeKTpUYECKHX 3apsaoB. B3auMmopaeicTBUe 3apsDKEHHBIX TeNl. 3aKOH
KyHOHa (3aBI/ICI/IMOCTI) CHJIBI B3aI/IMOIlCI>'ICTBPI$[ 3apSAKCHHBIX TEJI OT BCJIIMYMUHBI 3apAI0OB U PACCTOAHUA MCEKIY
TeIaMu).

Onexkrpuyeckoe mojue. Hanpsuk€HHOCTh 3MeKTpudecKoro nois. IIpuHuun cynepno3uuum 3IeKTPUIecKuX
noJielt (Ha Ka4YeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuueckux 3apsgoB. OJIEMEHTApHBIM 3nekTpuueckuil 3apsa. CrpoeHue artoma.
ITpoBOOHMKH U TUDTIEKTPUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsja.

ONeKTpUYeCKUil TOK. YCIIOBHS CYIIECTBOBAHHS 3JEKTPUYECKOTO TOKA. VICTOYHMKM MOCTOSITHHOTO TOKA.
JeificTBUSI 3IEKTPUYECKOro TOKa (TEIUIOBOE, XMMUYECKOe, MarHUTHOE). DIEKTPUYECKUH TOK B KHUAKOCTAX U
raszax.

Onektpuyeckass unens. Cuia Toka. OnekTpuuyeckoe HampsikeHne. COINPOTHUBIEHHE MPOBOIHUKA.
VYaenpHOE CONMpOTHBICHHE BemlecTBa. 3akoH Oma mist yuyactka nenu. IlociemoBarenbHoe M MapaijiebHOE
COEJIMHEHHE POBOIHUKOB.

Pabota u MomHOCTb 31eKTpUYecKoro Toka. 3akoH xoyns—Jlenna. Dnekrpudeckue ieny U norpeduTenu
ANeKTpHYeCcKOl dHepruu B ObITY. KopoTKoe 3ambIkaHMe.

[locTosiHHBIE MarHuTHl. B3anmopelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mosie. MarHuTHoe mose
3eMiId ¥ €ro 3HaueHue JUIs Kku3HU Ha 3emiie. OneiT Dpcerena.
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MarautHoe ToJie AJICKTPUYECKOTO TOKa. [IprMeHeHHe SIeKTPOMAarHUTOB B TEXHUKE. J[eHCTBHE MarHUTHOTO
TIOJISL Ha MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIh MMOCTOSIHHOTO TOKa.  VICIONb30BaHUE — DIICKTPOJBUTATEICH
B TEXHHYECKHX yCTPOWCTBAX W HA TPAHCIOPTE.

Onbiter @Dapanes. SBneHwe d1eKTpoMarHUTHOW WHAYKIWH. llpaBuno Jlenma. DnexTporeHeparop.
CriocoOBI TOMyYEeHHSI AIMEKTPUIECKON DPHEPTUH. DINEKTPOCTAHIINHN Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu
DIeKTpU3anus TEIl.
[Ba pona 3JIEKTpUYECKHUX 3apsSfOoB M B3aUMOJCHCTBHE 3apsDKCHHBIX TeN. YCTPOMCTBO U JEHCTBHUE
AIEKTPOCKOIIA.
DNeKTpocTaTuuecKast UHIYKITHS.
3akoH COXpaHEHUs ANEKTPUUECKHUX 3apsJIOB.
[TpOBOIHUKY U TUANEKTPUKHU.
MogenrpoBaHHE CHIOBBIX TUHUH YIEKTPHUICCKOTO OIS ICTOYHUKH TTOCTOSHHOTO

TOKA.

HeiicTBus 3JIEKTPUUECKOTO TOKa.
DNEeKTPUIECKUN TOK B KUAKOCTH. ] a30BBIN
paspsz.

W3mepenue cuiibl Toka aMIepMeTpoM.

N3mepeHne 37IEKTpUYECKOTO HAIpPsDKEHUS BOJIBTMETpOM. PeoctaT M MarasuH
CONPOTHUBJICHUM.

B3anMopeiicTBiE MOCTOSIHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXXHOCTU PAa3ACNICHUs IMOJIOCOB MarHura. MoaenupoBaHue
MAarHUTHBIX HOJIEH NOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTHOE NoJIe TOKA. DJIEKTPOMArHuT.

[elicTBue MarHMTHOrO TMOJS HAa MPOBOAHUK C  TOKOM.

DJIEKTPOABUTaTENb OCTOSHHOIO TOKA.

UccnenoBanue saBneHus aneKTpoMarHuTHON nHAyKIuu. OnbiTel apanes.

3aBUCHMOCTh HAIpPaBIEHUS WHAYKIMOHHOTO TOKa OT YCJIOBHM €ro BO3HWKHOBEHHS. DJIEKTPOTEHEepaTop
ITOCTOSTHHOT'O TOKA.

JlabopamopHwvie pabomul u onvimol
OnbITH TI0 HAOIOACHHIO AIIEKTPU3AIUH TeJ HHAYKIIUEH U IIPH CONPUKOCHOBeHUH. MiccnenoBanue eHCcTBUS
3JIEKTPUYECKOTO MOJISI Ha MPOBOJIHUKH U TU3JIeKTpukH. COOpKa v poBepka pabOThI AJIEKTPUUECKOHN LIen
MOCTOSIHHOTO TOKA.
W3Mmepenue u peryupoBaHue CHilbl Toka. Mi3Mepenue u
PEryJIMPOBAHUE HAMIPSDKCHUS.
UccnenoBanne 3aBHCUMOCTH CHJTBI TOKa, WJIYIIETO qyepe3 pesucrop, oT
COTIPOTHBIICHHS PE3UCTOPA M HANPSIKCHUS HA PE3UCTOPE.

10
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OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTD 3NEKTPUYECCKOTO COIPOTUBJICHUS
MPOBOJIHHUKA OT €r0 JUTMHBI, MJIOIIA/H TOMIEPEYHOTO CCUCHHS U MaTepHaa.
ITpoBepka mpaBuiia CIOKEHUS HAMPSDKEHUE MPU MOCIEA0BATSIBHOM COCTUHEHUHIBYX PE3UCTOPOB.
IIpoBepka mpaBwia i CHJIBI TOKA TPH MapaUIeIbHOM COSIUHEHHH pe3ucTopoB. OmpeneicHne padboThl
AIIEKTPHIECKOTO TOKA, UIIYIIETo Yepe3 Pe3UCTop.
Ompenenenrue MOIIMHOCTH 3JEKTPHUYECKOTO TOKa, BBIAETsIeMOW Ha pesuctope. MccnemoBanue
3aBHCUMOCTH CHITBI TOKa, HAYIIEro qepe3 JIAMITOYKY,

OT HaIpsKEHUs Ha HEMl.

Omnpenenenne KI1/1 marpeBatens.

HccnenoBanne MarHNTHOTO B3aMMOIEHCTBHS TTOCTOSTHHBIX MarHUTOB.

N3ydeHrne MarHuTHOTO TOJIS MTOCTOSHHBIX MAarHUTOB MPH UX OOBEAMHEHUN HPa3AelICHUM.

HccnenoBanue nefcTBUS 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTD CUIBl  B3aMMOJEHUCTBUSA KaTyIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA U HalpaBJICHHUS TOKA B KaTYIIKE.

W3ydenue neiicTBUsS MarHUTHOTO MOJISI HAa IPOBOAHUK ¢ TOKoM. KoHCcTpyupoBanue

W M3y4eHHUE PabOTHI 3JCKTPOJABUTATEIIS.

N3mepenune KII/] snekTpoaBUraTebHOM yCTAHOBKHU.

OnBITH TIO WCCTIEIOBAHUIO SBIICHHS AJIEKTPOMATHUTHON WHAYKIWHU: WICCIIENOBAHNE N3MEHEHUI 3HAYCHUS U
HaTpaBIeHN HHIYKIIHOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannveckue siBJeHUsI

Mexanndeckoe ABmwxkeHue. MartepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
nBrkeHus. PaBHoMepHOe npsiMosinHeiHoe B eHne. HepaBHoMepHOe npsaMoinnHeitHoe ABmkenne. CpeaHsas u
MIHOBEHHAsi CKOPOCTh TEJA IIPU HEPABHOMEPHOM JIBH)KCHHH.

Yckopenue. PaBHOycKkOpeHHOE mpsiMoNuHeHOe MBrkeHne. CBOOOAHOE Ta/leHHe.
OmnbiTel [anunes.

PaBHOMepHOE nBHMKEeHHME 1O OKpyxHOCcTU. Ilepmoxg u wacToTa oOOpalLeHHS.
JIuneiiHas u yrioBas cKopocTH. LIeHTpOoCTpEMHUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoii 3axkoH Herorona. Tperuit 3akoH Herorona.
IIpuHIMD Cynepno3uuuy Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHS: CuiIa TPEHUS CKOJBKCHHS, CHJIA TPEHUS IOKOS, APYTHE
BUJIBI TPEHUSI.

Cuna TsKecTH M 3aKOH BCEMHPHOI'O TATOTEHHUS. YCKOpEHHE CBOOOTHOro maieHus. JBWKeHHe IUIaHeT
Bokpyr Comnnia. [lepBas kocmuueckas ckopocTb. HeBecoMocTh 1 neperpysku.

11
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PaBHOBecme MaTepuanbHOM TOuKM. AOcomoTHO TBEpHOEe Teno. PaBHOBecue TBEpmOro Teda C
3aKpeIuIEHHOM 0chIo BpaieHusl. MoMeHT cuitbl. LleHTp TshxecTH.

Umnynec Tena. UsmeHenne ummynbca. Mmmynsc cuibl. 3aKOH COXpaHEHHUsS MMITyJbca. PeakTHBHOE
JBIDKEHHE.

Mexanndeckasi paboTa 1 MOITHOCTh. PaboTta cui TshxecTH, ynpyroctu, TpeHus. CBs3b 93HEPTUH U pabOoThI.
[MoTeHumanbHas SHEPrus Tena, MOTHITOTO Haj MOBEPXHOCTHIO 3eMid. [loTeHIManbHas 3HEPTUsl CHKATOH
npyxuHbl. KuHetnueckass sHeprus. TeopeMa 0 KHHETHYECKOW PHEPrHH. 3aKOH COXpPAHEHHUS MEeXaHHMYECKOH
SHEPTHUH.

Jlemoncmpayuu

Habnronenne MexaHU4eCKOro ABMXEHNS T€a OTHOCUTENIBHO PA3HBIX Tl 0TCUETA.

CpaBHeHHe ITyTeil U TPaeKTOPUH IBMKEHHS OJHOIO M TOTO XK€ TeJIa OTHOCUTENBHOPA3HbIX T OTCUETA.

W3mepenne CKOpoCTM W YCKOpPEHMsS NpsIMOJIMHENHHOro JABWKeHus. MccnenoBaHue

MIPU3HAKOB PaBHOYCKOPEHHOT'O IBHKEHMSL.

HaGnronenue nBrxeHus Tesia o OKpyK HOCTH.

Habntonenue MEXaHHYECKUX SIBJICHUM, MIPOUCXOASIINX B CHCTEME oTcuéTa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPCHHOM ABHXEHHH OTHOCHUTENILHO KaOMHETa(QHU3HUKH.

3aBHCUMOCTD YCKOPEHHUS TeJla OT Macchl Tejla U JeHCTBYIOLIeH Ha Hero cuibl. HaOmoqenne paBeHCcTBa CUit

IIpY B3aUMOJEHCTBUU TEI.

W3meHeHue Beca Tena OpU YCKOPEHHOM JBHeHuu. Ilepemaua

HMITyJIbCa IIPH B3aMMOJAECHCTBUU TEIl.

[IpeoOpazoBaHus SHEPTHH IPH B3AUMOACHCTBHHU TEI.

CoxpaHeHHe UMITyJIbCa IpU HEYNIPYTrOM B3aUMOJACHCTBUU.

CoxpaHeHre UMIyJIbca TMpH aOCOMIOTHO YyHOpPyroMm B3amMmojeiictBun. HaOmomenue

PEaKTUBHOTO JBWKCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPIHH IPH CBOOOTHOM MaJACHUH.

CoxpaHeHue MEXaHUYECKOU SHEPruu Opu  JBHKEHUU Tena oA JACUCTBHEM
MIPYKHUHBI.

JlabopamopHule pabomul u onvimol

KoHcTpynpoBaHue TpakTa [Uisi pa3roHa u JAIbHEHIIero paBHOMEPHOTO JIBH)KEHHUS IApHKa UITH TEIICIKKH.

Ompenenenne CpefaHeil CKOPOCTH CKONBKEHUS Opycka WM JBIDKCHHS IIapuKa MO HAKIOHHOM
IUIOCKOCTH.

Omnpenenenue yCKOPEHUs Tea MPU PABHOYCKOPEHHOM JIBIDKEHUH 10 HAKIIOHHOMW TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIKCHHH 0€3 HadaabHOM
CKOPOCTH.

ITpoBepka TUIOTE3bI: €CIIM PU PABHOYCKOPSHHOM JBHXKEHUH 0€3 HAYaJIbHOM CKOPOCTH ITyTH OTHOCSITCS
KaK psiJi HEYETHBIX YHCEIT, TO COOTBETCTBYIOIIHE TPOMEKYTKUBPEMEHH OJIHHAKOBBI.

12
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HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHUS CKOJBXEHUS OT CHIIBI HOPMAJIBHOTOJIABIICHUSI.

Onpenenenne kodhHUIIMEHTA TPEHUS CKONIb)eHUs. OnpeaencHue

JKECTKOCTH IIPY’KHUHBI.

Omnpenenenue paboThI CWIBI  TpCHHS Ipy  PaBHOMEPHOM JIBUKCHUU Tena
0 TOPH30HTAIBHOHN TIOBEPXHOCTH.

Omnpenenenne pabOTBI CHIIBI YNPYTOCTH TPH MOXBEME Tpy3a C HCHOIB30BAHHEM HEMOJIBIKHOTO H
[MOJBHYKHOT'O OJIOKOB.

N3yueHne 3aKoHa COXPaHEHHUS SHEPTHH.

Paznen 9. Mexanuueckue KoJie0aHUSI M BOJHBI

Konebarensnoe apmwxenune. OCHOBHBIE XapaKTEPUCTUKH KOJNEOAaHW: IMEpUOJ, 4YacToTa, aMIUIUTYAA.
MartemMaTruecKkuii ¥ Ipy>KUHHBIN MasTHUKH. [IpeBparieHne SHEpTuH MpH KoneOaTeIbHOM ABHKCHUH.

3aryxaromue kojeOanus. BwlHyxkneHHble koneOanusi. PesoHanc. Mexanudeckue BoJdHBL. CBoiicTBa
MEXaHWYECKUX BOJIH. I[IpononbHBIE M TONEpedHble BOJHEL JlIMHA BOJHBI M CKOPOCTH €€ pacHpOCTPaHCHHMS.
MexaHu4YeCKUE BOTHBI B TBEPAOM TeEIE, CEHCMUYECKHE BOJIHEL.

3Byk. ['poMKoOCTh 3ByKa U BeIcOTa TOHA. OTpakeHne 3Byka. MH(pa3Byk 1 ynpTpas3ByK.

Jlemoncmpayuu
HaGmonenmne xomebanuii Ten Mo AEHCTBUEM CHITBI TSDKECTH M CHITHI yripyroctu. Habmronenne xonebanuit
rpy3a Ha HUTH U Ha IPYyKUHE.
Habnronenue BbIHYXICHHBIX KojeOaHM M pe3oHaHca. PacnpocTpaHeHue MpOAOJIBHBIX U
MOTIEPEYHbIX BOJIH (Ha Moenu).HabaroneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKUI pe30HaHC.

JlabopamopHule pabomul u onvimol
Omnpenenenue 4acToThl M HEpHOAA KoJeOaHMH MaTeMaTH4ecKOro MasTHuka. OmnpenereHue 4acTOThl U
meproAa KoieOaHWi TPYKUHHOTO MasTHHKAa lcciemoBaHwe 3aBHUCHMOCTH —IepHOja  KoleOaHWi
MOJBEIIEHHOTO K HHUTU Ipy3a
OT AJIMHBI HUTH.
HccnenosBanue 3aBUCUMOCTH nepuoza KoJIeOaHuit MPYKHHHOTO MasiTHUKA OT
Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH NIepuoa KoedaHuil rpy3a, MOABELIEHHOTO K HHUTH,OT MAccChl rpysa.
OnbITHI, JEMOHCTPUPYIOIIIUE 3aBHCHUMOCTD nepuoja KoJjeOaHM MIPY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTU TPY>KUHBI.

I/ISMepeHI/IC YCKOPCHUA CBOGOI{HOFO naaCHUA.

Pa3nen 10. DnekTpoMarHuTHOE MOJIE ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

13
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DIEeKTPOMarHuTHOE oJie. DNeKTpOMarHuTHEIE BOJIHBI. CBolcTBa

3NEKTPOMAarHUTHBIX BOJIH. [Mkana 3NEeKTPOMAarHUTHBIX BOJIH. Hcnonp3zoBanue
3JIEKTPOMAarHUTHBIX BOJIH JUI1 COTOBOM CBSI3U.
OnexTpomMarsuTHas nmpupojia ceera. CKopocTh cBeTa. BoHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu
CgoiicTBa AIEKTPOMATrHUTHBIX BOJIH.
BoiniHOBBIE CBOMCTBA CBETAa.

Jlabopamopnuvie pabomul u onvimol
Uzyuenne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMIILHOTO Telle(oHa.

Pa3nen 11. CBeToBble ABIeHUS

JIyueBas monens ceera. Victounnku ceta. [IpsmonuHeiliHoe pacnpocTpaneHue cBeta. 3arMenust ConHIa
u Jlynasl. Otpaxkenue ceta. [lmockoe 3epkano. 3akoH OTpasKeHHS CBETA.

IIpenomnenue cBera. 3akoH mpelomieHHs cBera. [lodHOe  BHYTpEHHEE OTpa)KEHUE CBETa.
Hcnoap3oBanue MoJIHOTO BHYTPCHHETO OTPAXKCHUA B OIITUUCCKUX CBCTOBOJAAX.

Jlunza. Xox nyuedt B aunze. Ontuyeckas cucreMa (hoToamnmnapara, MUKPOCKOIA U Teleckona. [71a3 kak
onTuyeckas cucreMa. bin3opykocTs U AaTbHO30PKOCTb.

Paznoxxenue 6enoro cBera B criekTp. Onbitel HetoToHa. CliokeHHE CHIEKTPabHBIX I[BETOB. [lucmepcus
CBeTa.

Lemoncmpayuu
[IpsimonuueitHoe pacmpocTpaHeHue CBETA.
OTpakeHue cBeTa.
[Tomyuenue n300pakeHUH B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3epkainax.[Ipemomienue ceera.
OnTuyeckuii CBETOBO/I.
Xona aydeii B coObuparoleli JiuH3e. X0 JIyde
B pacceuBarOLIEH JIMH3E.
[omryuenune n3o0paxeHui C MOMOIIIBIO JTUH3.
[Mpunnun neiictus GoToanmnapara, MEKpocKona 1 Tejaeckona.Mojens riiaza.
Pasnosxenue 6ernoro cBera B CIIEKTP.
[Tomyuenue 6enoro cBera Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.

JlabopamopHwvie pabomul u onvimol
Hccnenopanne 3aBUCUMOCTH yIjla OTPAKEHUS CBETOBOIO JIyda OT yIUia NajcHus. M3yueHrne xapakTepucTHK
n300paKeHUs TIPeIMETA B IJIOCKOM 3€pKalle.
HccnenoBanre 3aBUCUMOCTH YTIIa MPEIIOMIICHHST CBETOBOTO JIyda OT yIila MaJeHHs Ha TPaHHIE «BO3ITYyX—
CTEKIIO».
[Monyuenue n300pakeHU ¢ TOMOIIBIO COOUPAIOIIIECH JTHH3BI.
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Onpenenenne (OKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI coOuparomiedt nuH3bl. OMBITHL 110
pa3noxkeHuo OeIoro CBeTa B CIICKTD.
OMnBITH 11O BOCIIPHUATHIO I[BETA ITPEAMETOB IIPH WX HAOIIOIEHUH Yepe3 IBETOBBIE (DHITBTPHL

Pa3nen 12. KBanToBble sIBJI€HUA

Omneitel Pesepdopna u minanetapHas Monenb atoMa. Mopens aroma bopa.
Hcnyckanue n nornouieHue ceeta aroMmoM. KBaHTsl. JInHeHYaThie CIEKTPBHL.

PamuoaktuBHOCTB. Anb(a-, Oeta- U ramma-u3nydeHus. CTpoeHHue aTOMHOTO siapa. HykioHHas Mojielnb
aToMHOTO sipa. M3oTomsl. PagnoaktuBHbIe ipeBpamenus. [lepuoamnonypacnana aTOMHBIX SAEp.

SAnepusle peakiyn. 3aKOHBI COXPAHEHHUS 3apsAI0BOTO U MACCOBOTO YHCEN. DHEPTHACBI3H aTOMHBIX SIIEp.
Css13p Macchl 1 dHeprun. Peaknny cuaTe3a u aenenns saep. Mcrounnku sHeprun ConHIA U 3BE3 .

SnepHast sHepreTuka. J[efcTBUS paIiMOaKTHUBHBIX U3yYEHUH Ha )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu
CrexTpbl U3nyueHus: U norioieHus. CiekTphl
pa3UYHBIX Ta30B.

CrexTp Bogopoa.
HaOmonenne tpexkoB B kamepe Bmmscona. PaGora
CU€TYMKA HOHU3UPYIOIIUX H3ITyYeHUH.

Perucrpanys uznydeHust pUpOIHBIX MUHEPAJIOB U IPOAYKTOB.

JlabopamopHule pabomul u onvimol
Habnronenue CIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUCHHS.
HccnenoBanue TpeKOB: M3MEPEHUE SHEPTUU YACTUIBI IO TOPMO3HOMY MyTH(IO oTorpadusim).

Uzmepenne pagroaktuBHoOro (hoHa.

IoBTOpUTETHHO-0000IAIONINI MOTYJIb

[ToBTOpHUTENTHEHO-0000IIAFOIINI MOTYITH TIPEIHA3HAYEH I CUCTEMATH3AUK U 0000IIeHHS MPEAMETHOTO
COJCp)KaHUSI M OIBITAa JEATEIHHOCTH, NPHOOPETEHHOTO MPU M3YYEHHH BCETO Kypca (HM3HMKH, a TaKkKe s
IMOATrOTOBKM K OCHOBHOMY TIOCyAdpCTBCHHOMY 3K3aMCHY IIO (1)I/I3I/IK€ JJIsL o6yqa}0u11/1xc;1, Bbl6paBHH/IX 3TOT
yUeOHBIAIIPEMET.

HpI/I HN3YUYCHHUU JAHHOTO MOAYJIA PCAIM3YIOTCA U CUCTEMATHU3HUPYIOTCA BUABI ACATCIBHOCTHU, HA OCHOBE
KOTOPBbIX oOOecreunBaeTcsi AOCTIKEHHWE MPEAMETHBIX M METalpeiMETHBIX IUIAHUPYEMBIX pe3yIbTaToB
o0yueHusi, GopMHpyeTCS €CTEeCTBEHHO-HAay4yHas I'PaMOTHOCTh: OCBOCHHE HAYUHBIX METOJIOB HCCIIEIOBAHMS
SBJICHUH NPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSAMHU OOBSICHATH (PU3HUECKHE SABIICHNUS,

15



denepanbHas padbouas nporpamma | Pusuka. 7-9 kiaccel (0a30BbIi YPOBEHD)

MIPUMEHSIS TTOTyYeHHBIE 3HAHS, PEelIaTh 331a4H, B TOM YHCIIe Ka4eCTBEHHBIE U IKCIIEpUMEHTALHEBIE.

IIpuHIMOMaNbHO JIEATENILHOCTHBIA XapakTep JaHHOTO paszjena pealu3dyercs 3a CYET TOro, 4YTO
oOydJaroluecst BRITIOMHSIOT 33/IaHUS, B KOTOPBIX UM MPEIaracTcs:

Ha OCHOBE TIOJNYYCHHBIX 3HAaHUH pacmo3HAaBaTh W HAYYHO OOBSICHATh (PHU3MYECKHE SBICHUS B
OKpY’Karollleld MPUPOE U MOBCEIHEBHOM )KU3HU;

KCIOJIb30BaTh HAYYHBIC METO bl UCCIICAOBAaHUS (PU3NICCKUX SBJICHHIA, B TOM YHCJICJIS TIPOBEPKH TUIIOTE3
Y TIOJYYEeHHS TEOPETHIECKUX BBHIBOJIOB;

OOBSICHATh HayYHBIE OCHOBBI HaWOOJiee BAKHBIX JOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHHA, HAIPUMED,
MPaKTUYECKOTO KCIOIb30BAaHUS PA3NMYHBIX HCTOYHUKOB DHEPrUM HAa OCHOBE 3aKOHA MPEBpaAlICHUS U
COXpaHEHHs BCEX M3BECTHBIX BUIOB YHEPTHUU.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUs I[POI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA30OBAHUA

W3ydyenre ¢u3MKH Ha YypOBHE OCHOBHOTO 0OIIEro  oOpa3oBaHMS HANpaBlICHO Ha JIOCTHKCHHUE
JMYHOCTHBIX, METAIPEIMETHBIX M PEJMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbrare wu3ydeHust (GHM3MKM Ha YPOBHE OCHOBHOTO 00mIero o0pa3oBaHMSY OOydarolerocs
OynyT c(hOpMHUPOBAHBI CIACAYIOIINE INYHOCTHBIC PE3yIbTATHI B YACTH:

1) NATPHOTUYECKOI'O BOCIIUTAHHUSA:
MMpOABJIICHUC MHTEPECA K UCTOPHUU U COBPEMECHHOMY COCTOAHUIO pOCCHﬁCKOfI(l)H?:H'-ICCKOfI HAYyKH,
OCHHOCTHOC OTHOIICHUEC K JOCTHKCHUAM pOCCHﬁCKHX y‘léHBIX-(bI/BI/IKOB;

2) IPAXKAAHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTP K  aKTHBHOMY YYacTUIO B OOCYKICHMH  OOLICCTBEHHO-3HAYMMBIX M 3THYECKHX
npoOJeM, CBSI3aHHBIX C IPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUH (DU3UKY;

OCO3HAHHUE BAKHOCTU MOPAJIbHO-3TUYECKUX IIPUHLUIIOB B JEATEIbHOCTH YUYEHOTO;

3) 3CTEeTUYEeCKOIr0 BOCIIUTAHUS:
BOCIIPHATHE 3CTETUYECKUX KauecTB (pu3nyeckoil Hayku: €€ TapMOHHYHOIO IOCTPOEHHUS, CTPOTrOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

4) LEHHOCTH HAYYHOT'0 NO3HAHMSA:

OCO3HAHUE IIEHHOCTH (PU3MYECKON HayKH KaK MOIIHOTO HHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BaKHENUIIEH COCTABISAIOLIEH KyIbTYpPbL;

pa3BUTHE HAyYHOH J1I0003HATEIBHOCTH, HHTEPECa K UCCIIEA0BATENILCKOM NeITebHOCTH;

5) (popMHupoBaHNsA KyJbTYPbI 310POBbS H IMOLHMOHAIBHOIO 0JIATONOJTYYHA:

OCO3HAHUE LIEHHOCTH 0e30macHOro odpasa *HU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BaKHOCTH
npaBuwl 0€30M1aCHOIO IOBEAEHUS Ha TPAHCIIOPTE,HA JOPOrax, ¢ MEKTPUYECKUM U TEIIOBBIM 000pyIOBaHUEM
B IOMAIIIHUX yCTIOBHSIX;

c(OpPMHUPOBAaHHOCTH HaBbIKa pedUIEeKCHH, NMPU3HAHHE CBOETrO NpaBa Ha OMMOKY M TAaKOTO e IpaBa y
JIpYyroro 4ejoBeKa;

6) TPYA0BOI'0 BOCIIUTAHUS:

AKTUBHOE y4acTHE B PEUICHHH MPAKTHYECKHUX 3a7ad (B paMKax CeMbH, 00pa30BaTEeNLHOW OpraHH3aIlHH,
ropojia, Kpas) TEXHOJIIOTHYECKOH U COLMAIBHON HAINPaBIIEHHOCTH, TPEOYIONIMX B TOM YHCIE M (PU3UIECKUX
3HAHUI;

WHTEpEC K MPaKTHIECKOMY U3yUYCHHUIO MPO(ECcCHid, CBI3aHHBIX C (PU3HUKON;
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7) IKO0JI0TMY€eCKOro BOCIUTAHUA:

OpHUCHTAIMS HA TIPUMEHEHUE (DM3UYCCKUX 3HAHUH JUIsl PEIICHUsS 3a7ad B 00JIACTH OKPYKAIOIIEH Cpebl,
TUTAHUPOBAHUS ITOCTYIIKOB M OLIEHKH X BO3MOXHBIX TTOCTIEICTBUIIIISL OKPY KAIOIIEH CPeIbl;

OCO3HaHUeE II00abHOTO XapaKTepa IKOJIOTHIECKUX Mpo0IeM 1 IMyTell NX peleHus;

8) aJanTalnuM K M3MeHsSIIOIMMCS YCJI0BUSIM COIUAIBLHOI U NPUPOIHOIi cpeabl:
MOTPEOHOCTh BO B3aWMOJEWUCTBHUU TIPU BBIIOJHEHWH WCCIEIOBAHUA W TIPOEKTOB  (PH3MUECKOI
HaIpaBJICHHOCTU, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;
MOBBIIIICHHE YPOBHS CBOSH KOMIIETCHTHOCTH Yepe3 MPAKTHUYSCKYHO JACSITeIbHOCTh; MOTPEOHOCTh B
(hopMHpOBaHWHU HOBBIX 3HAHMIA, B TOM YHCIIE (DOPMYIUPOBATH UIEH,

MIOHSATHS, TUTIOTE3HI O (PU3MUECKUX 00BEKTaX U ABICHUSIX;
oco3HaHHe IeUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH (DH3HKU;
IUIAHUPOBAHUE CBOETO pPa3BUTHS B TPUOOPETCHWH HOBBIX (U3MYCCKUX 3HAHMIA, CTPEMJICHHC
AQHAJIM3UPOBATH M BBHISBIISTH B3aMMOCBSI3U MPUPOJIBI, O0IIECTBA H
SKOHOMHUKH, B TOM YHCIIE C UCTIOIB30BaHHEM (DM3MUECKUX 3HAHUM;
OIIEHKa CBOWMX [EHCTBHIA C Yy4ETOM BIMSHUS Ha OKPYKAIONIYIO CpPEIy, BO3MOXKHBIX TII00aIbHBIX
MOCJIEICTBUH.

METAIIPEJAMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHHS MpOrpaMMbl MO (PU3MKE Ha YpPOBHE OCHOBHOI'O O0OIIEro oOpa3oBaHUs Y
oOyudatomerocss OynyT c(hOPMHUPOBaHbI ~METANpPEJAMETHBIC Pe3yJbTaThl, BKIIOYAIOIIAE I103HABATEIIbHBIC
YHHUBEpCalbHble Y4eOHbIC JCHCTBHS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIC ydeOHbIE ACHCTBHS, PETYJISITHBHBIC
YHUBEPCATbHBICYYCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHbIe YHUBepCAJbHbIe y4eOHblIe JelcTBUS

ba3zoBble 1orn4yeckue JeiicTBUS:
BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHBbIE NPU3HAKH OOBEKTOB (SBJICHUIl); yCTaHABIMBATbh
CYIIECTBCHHBIN NMPHU3HAK KiIacCU(UKAIUN, OCHOBAHUS

JUTst 000OIICHHS U CpaBHEHHMS,

BBISIBIIAITh 3aKOHOMEPHOCTH M TPOTHBOPEUMS B pacCMaTpHMBaeMbIX (DakTax, MAHHBIX U HAOJIOAECHUSIX,
OTHOCSIIIUXCS K (PU3HIECKUM SBIICHHSM;

BBISIBJIATh [IPUYHHHO-CJICIICTBEHHBIC CBSI3M MPH M3YYEHUH (DU3UUCCKHUX SIBJICHHN W TPOIECCOB, JEIaTh
BBIBOJBI C HCIIOJBb30BAHUEM JICAYKTHBHBIX W HHIYKTHBHBIX YMO3AKJIIOYCHHUI, BBIIBHIATh THUIOTE3bI O
B3aMMOCBSI3X (DH3MUYECKUX BEJTHIHH;

CaMOCTOSITEIIBHO BBIOMpATh CHOCOO perreHus y4eOHo# (u3nueckoil 3aaun (CpaBHEHHE HECKOIBKHX
BapUaHTOB PEIICHMs, BEIOOP HanboJIee MOIXOASIIETO ¢ YIETOMCAMOCTOSATEHHO BBIIETIEHHBIX KPUTEPHER).
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Ba3oBble ucciienoBare/ibcKkue 1elCTBUA:
WCIIONb30BaTh BOIPOCHI KaK HCCICNOBATEIbCKUN HMHCTPYMEHT IIO3HAHWS, MPOBOJIUTH o
CaMOCTOSITEJILHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIIOKHBIH
(u3MYIecKuil SKCIIEPUMEHT, HEOOIBIIOE UCCIIeIOBaHNe (PH3NIECKOTO SBIICHUS; OLIEHUBATh HA MPUMEHUMOCTD H
JIOCTOBEPHOCTh MH(POPMAIIUIO, TOTYYSHHYIO B XOJIE
WICCIIETOBAHNS FITN SKCIIEPHIMEHTA;
CaMOCTOSITETHFHO (hOpMyITHpoBaTh 000OIIEHHS ¥ BBIBOABI MO0 PE3yNIbTaTaM MPOBEIEHHOTO HAOIIOISHIIS,
OTIBITA, WCCIIEIOBAHMUS;
MMPOTHO3UPOBATh BO3MOXKHOE JajbHEHINEe pa3BUTHE (PUIUUESCKUX MPOIECCOB,a TAKKE BBIJIBUTATh
MIPEITONIOKEHNUS 00 MX Pa3BUTHHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora c undopmanueii:

NPUMEHATh  pa3jM4yHblE  METO[BI, WHCTPYMEHTBl | 3alpocel  TMpH HOUCKE U 0TOOpe
MHQOPMAaIIUK WX JaHHBIX C YYETOM MpeIoKeHHOH yueOHol (usndeckoil 3anauu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH MH(OPMAIMIO PA3IMUYHBIX BUAOB U (GOpM
NPEeICTaBICHUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAaNbHYIO (OpMy HpeAcTaBiIeHUs HHGOOpPMALUU M WILIFOCTPHPOBATH
pelaeMble 3aauy HECIOKHBIMY CXEMaMH, AUarpaMMaMu, HHOH rpaduKoi ¥ X KOMOWHALIKSMH.

KoMMyHHKATHBHBIE YHUBepCAJIbHbIe Y4eOHbIe AeicTBUS:

B XOjA€ OOCYXICHUS Y4eOHOTO MaTepuaya, pe3yJIbTaTOB JIa0OpaTOPHBIX PAa0OT M MPOCSKTOB 3aaBaTh
BOIMPOCHI MO CYMIECTBY OOCY)KIAaeMOW TeMbl M BBICKA3bIBATh WJICH, HAICIICHHBIC HA PEIICHUE 3aJaud U
noJyIepyKaHue OaroxenaTeIbHOCTH OOIICHHS;

COIOCTABIISATh CBOM CYKIICHHS C CYXACHUSIMH APYTHX YYaCTHUKOB JAHMAIOTa, OOHAPYKUBATH pazinyue U
CXOJICTBO IO3HUIIUI;

BBIpaXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U TUCHBMEHHBIX TEKCTAX;

MyOJIMYHO  TPEACTABNIATH  PE3YNbTAThl  BBHIIOJHEHHOTO  (PU3NYECKOTO  OMBITa  (IKCIIEPHMEHTA,
WCCIIEJIOBAHNS, TIPOCKTA).

MMOHMMAaTh M HCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYAJIbHOW paOOThI MPH PEIICHUH
KOHKPETHOUM (pU3UUeCKOl MpoOIIeMBbI;

MPUHUMATH [EJIM  COBMECTHOW JESATENbHOCTH, OPraHM30BBIBATH MACUCTBHA MO €€ JIOCTHXKEHHIO:
pacrpenensaTh posn, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOUW pabOThI, 00001IaTh MHEHHS HECKOJIBKUX
JIFOJIEH;

BEITIONHATh CBOKO YacTh pPaOOThI, JOCTHTas KadyeCTBEHHOTO pe3yibTaTa MO CBOEMY HAIPABJICHUIO U
KOOPIWHHPYS CBOM JIEHCTBHSI C APYTUMH WICHAMH KOMaH/IbI,

OLIECHMBATh KAauyecTBO CBOEro BKIaJa B OOMMA TPOAYKT IO KPUTEPUSM, CaMOCTOSTEIBHO
chOpMyIUPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
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PeryasiTuBHBIC YHUBepCAJIbHBbIC YUeOHbIe NeliCTBHA
Camoopranuzanus:

BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX  CHTyalusX, TpeOYyIOIMX Ui peIIeHUs
(hH3UYeCKNX 3HAHWM;

OPHEHTHPOBATHCS B PA3IMYHBIX MOJXO0aX MPUHATHUS PELICHUN (MHAWBUAYaATbHOE, IPUHITHE PELICHHUS B
rpy1iIie, MIPUHATHE PELICHUH TPYyIIoN);

CaMOCTOSITEIIbHO COCTABIIATH AJITOPUTM peEUIeHUs] (PU3MYECKOW 3aJaud WM IUIaHa HCCIIENOBAHUS C
y4€TOM HMMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh IpeAjaracMble BapUaHTHI
pelIeHui;

JieNiaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJVIEKT:

JaBaTh aJIeKBaTHYIO OLIEHKY CHUTYalliH U MpeiaraTh IiaH e€ N3MEHEHUS;

OOBSICHATh TNPUYMHBI JOCTIDKEHHSA (HEOOCTHIXKEHHS) pe3yJbTaTOB MAEATCIBHOCTH, IaBaTh OLECHKY
MPHOOPETEHHOMY OITBITY;

BHOCUTbH KOPPEKTHUBHI B JICATEIBHOCTD (B TOM YHCJIE B XOJI BHIIMOIHEHUS (PU3UUECKOTO MCCICIOBAHUS WITH
HpOCKTa) Ha OCHOBE HOBBIX O6CTO$IT€J'IBCTB, N3MCHUBHIINXCA CHTya].[HfI, YCTAHOBJICHHBIX OH_II/I6OK, BO3HUKIIIHNX
TPYIHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3YJIBTATA LIEIH U YCIOBUSM.

CTaBUTh ce0sl Ha MECTO APYroro 4ejoBeKa B XOAE CHOpa WIM JMCKYCCUM Ha HAyYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY APYIOro.

IpU3HaBaTh CBOE MpaBO Ha OWIMOKY HpU peIleHUH (QU3MYECKUX 3aJad WM B yTBEP)KICHUSIX HA
Hay4HbIE TEMbI U TaKOE e MPaBo APYIroro.

HNPEAMETHBIE PE3YJIBTATbBI

K koHmy oOydenuss B 7 kJjacce MpeAMETHbIE pe3ylbTaThl HAa 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y 00YYAFOIIUXCS YMEHHIA:

WCTIONB30BaTh MOHATHS: (U3UUECKUE M XUMHUYECKUE SIBICHUS, HAONIOACHHUE, DKCIEPHUMEHT, MOJIEIb,
TUIIOTE3a, €AMHUIBI (U3MYECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BemiecTBa (TBEpIOE,
KHAKOE, Ta3000pa3HOE), MEXaHHYEeCKOe JBWKCHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOIHHEWHOE),
TpaeKTOpHsl, paBHOJICHCTBYOMas cuil, Aedopmanus (ynpyras, ImiacTU4ecKasi), HEBECOMOCThb, COOOIIAIOINECs
COCYBI;

pasnuuate siBiieHUs (audys3us, TEmIoBOe IBMKEHHE YacTHIl BEIIECTBA, PABHOMEPHOE [BIDKEHHE,
HEPABHOMEPHOE JIBWKEHHUE, HHEPLHS, B3aUMOEICTBHE TEN, pABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHON OCBIO
BpalleHus], lepeiada JaBIeHUs TBEPABIMU TeJIaMU, )KUAKOCTSIMH M Ta3aMH, aTMOC(EpHOE JaBiieHHE, [UIaBaHHE
TeJI, IPEBPALICHUS] MEXaHUYECKOI SHEpruy) MO ONMHCAHUIO MX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINX JaHHOE (HU3MUECKOE SIBIICHHE;

pacro3HaBaTh NPOSBICHUE W3YyYCHHBIX (HU3MYECKHX SBJICHUH B OKPYXKAIOIIEM MHUpPE, B TOM 4YHCIE
¢bu3nuecKue SIBICHNS B IPUPOAE: IPUMEPHI IBHXKEHUS C Pa3INYHbIMU
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CKOPOCTSIMH B JXKMBOH M HEXHBON NPHUpPOJE, NEHCTBHE CUIIBI TPEHHS B NPUPOAE U TEXHUKE, BIMSHHE
aTMOC(epHOro AaBJICHUS Ha KUBOW OPTaHU3M, IUIaBaHUE PBIO, phIYary B TEJIE YEJIOBEKa, PH STOM IEepEBOIUTH
MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBIJIEIATH CYIECTBEHHBIE CBOMCTBA (TPU3HAKH) (DM3HUECKUX SBIICHHIA;

OIMCHIBATh M3yYCHHBIC CBOWCTBA TE M (DU3MUYECKUE SBICHUS, UCIIONb3Ys (pU3nUecKe BETMIUHEI (Macca,
00BE&M, TIIOTHOCTH BEIECTBA, BPEMs, IyTh, CKOPOCTh, CPEHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC
Telna, CUJIa TPEHUsI, JaBiIeHue (TBEPIOTO Tela, )KUAKOCTH, Ta3a), BRITAIKUBAIONIA CHJIA, MEXaHH4YecKas padora,
MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIbI, KOO(p(GHUIMEHT MOJE3HOTO ACUCTBHSA MEXaHHU3MOB, KHHETHYECKas M
MOTEHIXANBHAS SHEPTHsI), IPH ONHCAHUH IIPABUIBHO TPAKTOBATH PU3MUECKHI CMBICI UCTIONb3YEMbIX BEIUYHH,
uX 0003HaUYEHHS ¥ eIUHULBI (PU3UUECKUX BEITMYUH, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIOLINE TAaHHYIO (PU3NYECKYIO
BEJIMYHMHY C IPYTMMH BEJTMYUHAMH, CTPOUTH TPa(UKK N3yUSHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3WYecKue SIBICHUS U MPOLECCHl, HCIOIb3Ys MPaBUIa CIIOKEHHS CHII
(Bmonb omHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IPaBUIIO paBHOBECHs peryara (0Jioka),
«30JI0TO€ TPABHJIO» MEXAaHWKH, 3aKOH COXPAaHEHHsS MEXaHHYECKOH SHEepruH, NPH 3TOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY3aKOHA 1 3aITUCHIBATH €0 MAaTEMaTHIECKOE BEIPAKCHUE;

OOBACHATh (U3MUECKHWE SBICHUS, NPOLECCHI W CBOMCTBA T, B TOM 4YHCIE W B KOHTEKCTE
CHTyaIlMii TPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH NPUYUHHO-CICICTBEHHBIC CBSI3H, CTPOHTH
oObsicHeHre u3 1-2 JOrMYecKMX IIaroB C OMOpol Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHM,
($U3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peuiats pacuéTHbIC 3a1auu B 1-2 NeiCTBUS, UCIIOB3Ys 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (PU3NICCKHC
BEJIMYHMHBI: HA OCHOBE aHAlM3a YCJOBHsSI 33aJaud 3alrChiBaTh KPaTKOe YCJOBHE, IMOJACTABIATH (UIUUECKHUE
BEJIMYUHBI B (DOPMYINIBI U TPOBOJHUTH PACUYETHI, HAXOMUTH CIPABOYHBIC JaHHBIC, HEOOXOIMUMBIC ISl PEIICHUS
3aj1a4, OIlEHUBATHPEATNCTUIHOCTD Oy4YeHHON (PU3NIECKOI BETNINHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUINTh NPH MOMOIIN (U3MYECKUX METO/IOB, B OIUCAHUH
UCCIIEZIOBAaHUS BBIACIATH IIPOBEpPSEMOE TIPEIIONIOKEHHE (THIOTE3y), pasiuyaTb M HHTEPIPETHPOBATH
MOJTYYeHHBIN pe3ynbTaT, HAXOAUTH OIIMOKUB XOJI€ OTIBITA, IEIaTh BEIBOJBI IO €T0 PE3yNIbTaTaM;

NPOBOMUTH OIBITHl 10 HAOMIONCHUIO (DU3MYECKHX SBICHHH WM (U3HYECKUX CBOWCTB TeI:
GopMyIHpOBaTh MpPOBEpSEMbIC MPEIIONIOKECHUS, COOMpPATh YCTAHOBKY M3 IIPEUIOKEHHOTO 00OpYHOBaHUS,
3alUCHIBATh XOJ ONBITa U (POPMYJTUPOBATH BBIBOJBI; BHIIOIHATE MPSMBIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU,
MaccChl Tella, 00bEéMa, CHIIBI
U TEMIIEPaTyphl C UCIIOJIb30BAaHUEM AHAJIOTOBHIX W IU(POBBIX MPHUOOPOB, 3aMUCHIBATH ITOKa3aHUS NPUOOPOB C
y4ETOM 3aJJaHHON abCONIIOTHOM MOTPEITHOCTH U3MEPEHHI;

MPOBOJIUTH HCCIIEIOBAaHNE 3aBUCHMOCTH OIHOW (PM3MUECKON BEIMYMHBI OT JPYTrOil C MCIIOIb30BaHUEM
NPSMBIX U3MEpPEHHH (3aBUCIMOCTH ITyTH PABHOMEPHO JBIKYIIETOCS
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TeJa OT BPEMEHH JIBU)KEHUS Tejla, CHUIIBI TPEHUS CKOJIBKEHHS OT Beca Tejla, KauecTBa 00pabOTKH MOBEpXHOCTEH
TeJ W HE3aBHCUMOCTH CHJIBI TPEHHWS OT IUIOMIaJH CONPUKOCHOBEHHUS Tell, CHIIBI YHOPYTOCTH OT YIJIHHEHHS
TIPY’KUHBI, BBITAIKUBAIOMIEH CHJIBI OT O0BEMa IMOTPYXKEHHOW YacTH Telna W OT IUIOTHOCTH J>KHIKOCTH, €&
HE3aBHCUMOCTH OT TUIOTHOCTH TeJla, OT TITyOHHBI, Ha KOTOPYIO TIOTPY>KEHO TENO, YCIOBUUIIABAHUS TeJI, yCIOBHA
paBHOBecHs peIdara u OJOKOB, y9aCTBOBATh B TNIAHUPOBAHUH y4eOHOTO HCCIIEIOBAHNSA, COOUPATh YCTAHOBKY H
BBITIOHATHh U3MEPEHHS, CIeAys MPEeAIOKEHHOMY IJIaHy, (PUKCHPOBATh Pe3yabTaThl MOJYIEHHOW 3aBUCUMOCTH
¢u3nMUecKuX BETUYMH B BUJAC NPEUIOKEHHBIX TaOnMWI ¥ rpaduKoB, [elaTh BBIBOJBI IO pe3yibTaTaM
WCCIIeTOBAaHNS;

MIPOBOINTH KOCBEHHBIE M3MEpEeHUs (GU3NIECKUX BETHMYMH (IUTOTHOCTH BEIIECTBA JKUIAKOCTH U TBEPAOTO
TeNa, Cujla TPEHUS! CKOJBKEHHMsI, AaBJICHUE BO3[yXa, BHITAIIKMBAIOIIAS CHJIA, NEHCTBYIONIAs HA MOTPYKEHHOE B
KHUIKOCTh TeNo, KOI(D(QUIMEHT TMOJIE3HOTO JEHCTBUS MPOCTBHIX MEXaHW3MOB), CIEAyS MpPeIIOKEHHON
WHCTPYKUUH: TIPU BBHIIOJTHEHUH W3MEPEHHNH cOOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIYUCIISATH 3HAUCHHUE
MCKOMOW BETMYHHBL;

COOJTFO/IaTh TIPaBUJIa TEXHUKH O€30TTaCHOCTH IpH paboTe ¢ JIabopaTOpHBIM 000PYIOBaHUEM;

YKa3bIBaTh MPUHIIHIGI IEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD, JUHAMOMETD,
coobmiaromiyecs: CoCyabl, 0apoMeTp, ppldar, MOJBHKHBIA M HETIOABHKHBIHN OJIOK, HAKIIOHHASI TIIOCKOCTH;

XapaKTepr30BaTh MPUHLIMIIBI ACHCTBHS N3yYSHHBIX IPHOOPOB M TEXHMUECKUX YCTPOMCTB C OMOPOH Ha UX
onucaHus (B TOM 4HCJE: MOAIIMIHHUKHN, YCTPOHCTBO BOJOINPOBOAA, THUAPABIMYECKUN Ipecc, MaHOMETP,
BBICOTOMEp, TIOPIIHEBOW HACOC, apeoMeTp), KCIONb3YysSd 3HAHHWS O CBOWCTBAaX (U3WYECKUX SBICHUA H
HE0O0X0UMBIE(U3NIECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTh TNPHUMEPHl (HAaXOAWTh WHPOPMANMIO O TPUMEpax) MPAKTHYECKOTO HCIOIB30BAHUS
(m3MYEeCKNX 3HAHUW B TIOBCEAHEBHOM KHU3HU /ISl o0ecrieueHus: 0e301MacHOCTH TPy OOpaIleHnH ¢ IpruOopaMu U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHECHHUS 3/0pOBbS M COONIONEHHS HOPM DKOJOTMYECKOTO TOBEACHHS B
OKpyKaroleicpene;

OCYIICCTBIIATH OT60p HUCTOYHUKOB I/IH(bOpMaHI/II/I B HHTepHCTe B COOTBCTCTBUM C 3aJaHHBIM
ITOUCKOBLIM 3aIIpOCOM, Ha OCHOBE MMCIOLIUXCS 3HAHUM U HYTéM CpaBHCHUA PA3JIUNYHBIX UCTOUYHHUKOB BBIACIATH
WH(POPMAITUIO, KOTOpAst ABIAETCS IPOTHBOPEUNBON HIT MOKET OBITH HEIOCTOBEPHOI;

WCIIONIb30BaTh TPH BBITIONHEHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYISAPHYIO JUTEPATypy (HU3AUECKOTO
CONIepKaHUsl, CIPaBOYHBIC MaTepUalbl, pecypchl ceTw VHTepHeT, BianeTh NpuéMamMH KOHCIIEKTHPOBAHUS
TeKCTa, MpeoOpa3oBaHus HHPOPMAIIVH U3 OJTHOW 3HAKOBOM CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBbIC KPAaTKHE MHCHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3 MCTOYHUKOB
nHpOpMAIUH (PU3UIECKOTO COJIEPIKAHMSI, B TOM YHCIIE ITyOINIHO
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JIeaTh KpaTKhe COOOIIEHHsI O pPe3yibTaTaX IMPOSKTOB WM YYEOHBIX HCCIICAOBAHWH, MPH STOM TPaAMOTHO
MCIOJIb30BaTh U3YYCHHBIN MOHSITUHHBIN anmnapaTt Kypca (pU3UKH, COIIPOBOKIATh BHICTYIUICHUE MPE3CHTAIMCH;

IIPH  BBITIOJTHEHWH YYE€OHBIX MPOEKTOB WM HWCCIEJOBAHWN pacHpeensTb OOS3aHHOCTH B TPYIIE B
COOTBETCTBHH C TIOCTaBJICHHBIMHA 33/1a4aMH, CIICANTD 32 BBIIOJHEHNEM IUIaHa ISHCTBHA, aJIeKBAaTHO OIIEHWBATH
COOCTBEHHBIN BKJIAJ B JIEATCIBHOCTh TPYIIIBI, BHICTPAMBATh KOMMYHHUKATUBHOE B3aMMOJCHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOITUX.

K konmy oOydenuss B 8 kiiacce mpeaMmeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(hopMHUPOBAHHOCTH Y 00YUAIOUTNXCS YMEHUM:

HCIIOJIb30BaTh ITOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABHKEHUE aTOMOB HMOJIEKYJI, arperaTHble
COCTOSIHUSI BEILIECTBA, KPUCTAIUIMYECKHE U aMOpP(HBIE Tella,HACHIIIEHHBIH U HEHACHILECHHbIN Map, BIAKHOCTh
BO3/1yXa, TEMIIeparypa, BHYTPCHHSS DJHEPTHs, TEIUIOBOW JBUTATENb, DIIEMEHTApHBIA SIIEKTPUYECKUN 3apsil,
ANEKTPUYECKOE T0JIe, MPOBOAHUKA W AMANEKTPUKH, MOCTOSHHBIM 3JCKTPUUYECKHH TOK, MarHWTHOE IIOJIE;
pas3nyath siBACHUA (TEIUIOBOE pacIIMPEHHE U CxKaTue, TeIIonepeaada, TEnI0BOe PaBHOBECHE,

CMauyuBaHue, KaIlWIJISIPHBIE SIBJICHU, HCIapeHHE, KOH/IeHCauus,
IUIaBJICHUE, KpHUCTaIM3aLus (oTBepaeBaHue), KUICHHE,  TEIUIONEpeaaya
(TeIUIONPOBOAHOCTh, KOHBEKIIUS, W3JIy4YCHUE), OSJCKTPHU3alMsl TeJ, B3aUMOICHCTBUE 3apsioB, JCHCTBHS
ANEKTPHYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWe, B3aMMOJCHCTBHE MarHWUTOB, ACWCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHASUHIYKIIVS) o OMMCAHMIO WX XapaKTEPHBIX
CBOMCTB u Ha OCHOBE OITBITOB,

JEMOHCTPHUPYIOLINX AaHHOE (hr3nYecKoe SBICHUE;

pacmo3HaBaTh IPOSIBICHHE HM3YYECHHBIX (HU3MUECKUX SIBJICHUH B OKPY)KAIOLIEM MHpPE, B TOM YHUCIE
¢dusnueckue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSDKEHUE M KAMJUISIPHBIC SBJICHUS B IPUPOJIE, KPUCTAIITBI
B npupoje, m3nydenne ConHIa, 3aMep3aHre BOJOEMOB, MOPCKHE OpH3bI, 00pa30BaHUE POCHI, TyMaHa, WHEs,
CHera, JJIEKTPHYECCKHE SBJICHHUS B aTMocdepe, IeKTPUIECTBO KHUBBIX OPraHU3MOB, MarHUTHOE MOJie 3eMITH,
Ipeid HOoMCoB, pojb MAarHWTHOTO HOMS VIS KU3HM Ha 3emile, HOJSPHOE CHUSHUE, NMPH 3TOM NEPEeBOIUTH
MPAaKTUYECKYIO 3a7auy B y4eOHYIO, BBIACISATH CYLICCTBCHHbIE CBOUCTBA (IIPU3HAKK) (QU3UUECKUX SIBICHUH;

ONMCHIBATh W3YYEHHBIC CBOMCTBA Tel M (U3MYECKUE SIBICHHS, HCIONB3Ys (PH3MYECKHE BEIUYHHBI
(TeMmnepaTypa, BHYTPEHHsISI SHEPIHs, KOJWYECTBO TEIUIOTHI, yIAENbHAas TEIUIOEMKOCTh BEIECTBA, YACIbHAs
TEIUIOTAa I[UJIABJICHHSA, YAEJbHAs TeEIUIOoTa NapooOpa3oBaHMs, YyAeJdbHas TEIUIOTa CropaHus TOIUIMBA,
K03(pPULIHMEHT MOJIE3HOr0 NEHCTBUS TEMJIOBOW MAIMHBI, OTHOCHTENbHAS BIAXKHOCTh BO3/yXa, 3JEKTPUUECKHUN
3apsi, cujla TOKa, JJIEKTPUUYECKOE HampsKeHHe, COMPOTHUBIEHHE NPOBOIHHUKA, YIEIHHOE CONMpPOTUBICHHE
BEIIECTBa, padOTa MU MOUIHOCTh JJIEKTPUYECKOTO TOKA), MPH OMHUCAHWW TNPABUIILHO TPAaKTOBATh (PH3MUESCKHUIA
CMBICJT HCHOJNB3YEMBIX BEJIHYMH, O003HAYEHHS W EAMHUIBI (DU3NYECKUX BEITHYUH, HAXOAUTH (OPMYIIBL,
CBSI3BIBAIOLINE JaHHYIO (PU3MYECKYIO0 BEJIMYMHY C APYTMMH BEIWYMHAMH, CTPOMUTH TpauKH H3yYSHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIMYUH;
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XapaKTepPH30BaTh CBOWCTBA TeJ, (DM3MUECKUE SIBIICHUS M TPOIECCHI, UCIONB3Ysl OCHOBHBIC IMOJIOKCHUS
MOJICKYJISPHO-KHHETHYECKON TECOPUHN CTPOCHHS BEIISCTBA, IPUHIIMIT CYIICPIIO3UIUY TIOJCH (Ha Ka4eCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Owma s ydacTka memnu, 3akoH JDxoyms—JleHma, 3akoH
COXpaHEHHUsI DHEPTHH,TPHU ITOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aIHCHIBATH €T0 MaTEMaTHIECKOe
BBIpaXKCHHE;

OOBSACHATh (PU3MYECKHME TIPOIECCHI M CBOHCTBA TN, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIlHid
MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUIHHHO- CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBICHEHHE U3
1-2 moruyecKux IaroB ¢ OMopoi Ha 1—2U3yYeHHBIX CBOMCTBA (PU3UUECKUX SBICHUH, GU3NICCKUX 3aKOHOB HITH
3aKOHOMEPHOCTEM;

peniate pacuéTHbIC 3a1auu B 2—3 JICHUCTBUS, UCTIONB3Ys 3aKOHBI M (hOPMYJIBI, CBSI3BIBAOIINE (PH3HUECKUC
BEJIMYMHBI, HA OCHOBE aHAJM3a YCJIOBUS 3aauyl 3alMChIBATh KPATKOE YCIIOBUE, BBISABISATH HEIOCTATOK JaHHBIX
JUTSL pEIICHUS 3a]1a4y¥, BRIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JIsl €€ PEIICHUs, MPOBOAUTE PACUETHI U
CPaBHHMBATHITIONYUYEHHOE 3HAYCHHUE (PU3NICCKON BEITMUUHBI C M3BECTHBIMU JIAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIINTh MPH TOMOIIN (HU3WYECKUX METOMOB, HCIIONB3YS
OTHMCaHWE WCCIIEAOBAaHUS, BBIACIATH IIPOBEPSEMOE MPENNONOKEHNE, OIEHUBATh IPABHIBHOCTH IOPSIKa
TIPOBEICHHSI HCCIIEIOBAHUS, ICNIATh BBIBOIBI;

MIPOBOJIUTH OMBITHI TIO HAONFONACHUIO (PU3NYECKHUX SBICHHUNA MM (DU3MUECKAX CBOWCTB TeN (KamMUISIPHBIC
SIBJICHUS, 3aBUCUMOCTL AABJICHHSA BO3AyXa OT €ro O6’béMa, TEMIICPATypbl, CKOPOCTU NPOIECCa OCThIBAHUA U
HarpeBaHus IPU W3JIyYEHUH OT LBETA W3JIy4arolleH (nornomarorieit) MIOBEPXHOCTH, CKOPOCTH
HcCrapeHuAa BOJbl OT TEMIICPATYPhI KUAKOCTU U ILIOIIAAN eé IMMOBCPXHOCTHU, ODJICKTpHU3aAlUA TCI H
B3aHMOHCﬁCTBHC QJICKTPUYCCKUX 3apiaa0B, B3aHMOI[CI7[CTBPIC IMOCTOSAHHBIX MAarHuTOB, BU3YyaJIM3allusd MarHUTHBIX
TOJIeH TIOCTOSTHHBIX MarHUTOB, JIEHCTBYSI MATHUTHOTO TIOJISI HA IIPOBOJHUK C TOKOM, CBOHMCTBA 3JIEKTPOMArHHTa,
CBOICTBA AJIEKTPOJIBUTATENS TOCTOSHHOTO TOKA): (pOpMyIHpoBaTh MpOBEpSEMbIE MPEAIIONIOKEHUsI, COONPaTh
YCTaHOBKY U3 MTPEUIOKEHHOTO 000PYI0BaHIS, ONIICHIBATH XOJT OIIBITA U ()OPMYITUPOBATHBBIBOIBI;

BEITIONHATH TIPSMBIE W3MEPEHHUS TEeMIIepaTyphl, OTHOCHUTEIHFHOW BIAXKHOCTA BO3AyXd, CHJIBI TOKa,
HaIllpsKECHUA C HUCIIOJIB30BaAHHUEM aHAJIOTOBBIX HpI/I60pOB N AaTYHUKOB (bI/I3I/I‘I€CKI/IX BCJIMYMH, CpPaBHUBATH
pe3yJbTaThl U3MEPEHUHN C YYETOM 3aIaHHOM a0COIFOTHOMN MOTPEIIHOCTH;

MMPOBOJUTL MCCIIEAOBAHUC 3aBHCUMOCTHU 0)1H0171 (1)H3H‘JCCKOI7[ BCJIMYUHBI OT I[pyFOfI C HCIIOJIB30BaHUEM
NpSIMBIX HM3MEpEeHUil (3aBUCUMOCTb COIPOTHUBIECHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIOLAAHN IOIEPEYHOrO
CEYEHHUs ¥ YyNIEIBHOTO CONPOTHBIICHHS BEUIeCTBA IMPOBOJHUKA, CHIBI TOKA, HIYIIETO 4Yepe3 MPOBOJHUK, OT
HamnpsOKEHUST Ha TPOBOJHMKE, WCCIENIOBAaHUE IOCIEAOBATENILHOTO W IMapajUIeNbHOTO  COSAMHEHWH
HpOBOI[HI/IKOB)l IJIAaHUPOBATHL UCCICAOBAHUC, CO6I/IpaTI) YCTAaHOBKY W BBINIOJIHATL U3MEPCHUA, CIICAYS
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NPEIJIOKECHHOMY TIIaHy, (UKCHpOBaTh pe3yibTaThl MOJTYYEHHON 3aBUCHMOCTH B BHAE TaOnMIl U TpaduKoB,
JIeTIaTh BBIBOABI IO PE3yJIbTaTaM HCCIICIOBAHNUS,

MPOBOJUTH KOCBEHHBIE HW3MEpEHHs] (QHU3MYECKHX BEIUYMH (yAENbHas TEMmIO0EMKOCTh BEIECTBa,
COIIPOTHBIICHHE MTPOBOJHKKA, pab0Ta U MOITHOCTH AJIEKTPUUECKOTO TOKA): TNIAHUPOBATh U3MEpPEHHs, COOMpATh
9KCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAYsI MPEI0KEHHON HHCTPYKLUH, U BBIYHACIATH 3HAUCHUE BETNUNHb;

COOJTFO/IaTh TIPaBHJIa TEXHUKH O€30ITaCHOCTH IIpH padoTe ¢ JIabopaTOpHBIM 000PYIOBaHUEM;

XapaKTepr30BaTh MPUHLIMIBI ACHCTBHS N3yYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOI Ha UX
onucanus (B TOM YHCJE: CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOHWHA, aMIIEpMETP, BOJILTMETP,
CUETUMK DJIEKTPHYECKOW SHEPTUH, 3JIEKTPOOCBETHTENBHBIE IPHOOPHI, HAarpeBaTeNbHBIE HIEKTPOIPHOOPHI
(IpuMepsl), NIEKTPUYECKHE TNPENOXPAHUTENH, DICKTPOMArHUT, JIICKTPOABHUTATENh IIOCTOSHHOTO TOKA),
WCIIONIB3YSl 3HaHUS O CBOMCTBaX (PU3NYECKUX SBJICHUH M HEOOXOUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MNPOCThIE TEXHHUYECKHE YCTPOWCTBA M HW3MEpUTENbHBIE NPUOOPH MO CXeMaM H
CXEMAaTHYHBIM PUCYHKaM (KHAKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,TUTPOMETP, ABUTATENh BHYTPEHHETO
CTOpaHUs, SJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI JJIEKTPHUYECKUX IETeH C IIOCIeOBAaTEIbHBIM M1
napaieabHBIM COeJMHEHUEM 3JIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUEHHS IIEMEHTOB 3JIEKTPUUECKHUX LIeTIeH;

OPUBOIUTH MpuUMEpHl (HaxoAWTh HMHGOPMALMIO O TpUMepax) MPAKTUYECKOTO HCIONb30BaHHS
¢u3NUecKuX 3HaHUHM B TIOBCETHEBHOM JKM3HU M oOecriedueHus] Oe30MacHOCTH MpY OOpaIlieHuH ¢ MpUOopamMu 1
TEXHMYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 37I0POBbSI M COONIOACHUS HOPM OKOJOTHYECKOTO TIOBEICHHUS B
OKpY>Karollen cpene;

OCYIIECTBIISITh MOMCK HHMopManmuu  (U3NYECKOTOo  coaepkaHus B  MHTepHeTe, Ha OCHOBE
MUMCIOIIUXCS] 3HAHWH U MyTEM CpPaBHEHHs JOMOJHHUTENHLHBIX MCTOYHHKOB BBLICIATH WH(POPMAIUIO, KOTOpas
SIBIISICTCS TIPOTHBOPEYMBOM MIIM MOXKET OBITh HETOCTOBEPHOIA;

UCTIONb30BaTh TIPH BBINIOJIHEHUH YYEOHBIX 3aJaHUH HAYYHO-TIONMYJISIPHYIO JIUTEPATypy (GHU3HYECKOTO
COJIep)KaHus, CIPaBOYHBIE MaTepuallbl, pecypchl ceTH VHTepHET, BiIajeTh NpUEMaMH KOHCIIEKTHPOBAHUS
TEKCTa, MpeoOpazoBaHus HHHOPMAIIMU 13 OJHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpaTKHE YCTHBIE cOOOIIeHHs, 0000mas uHOpManuio u3
HECKOJIbKMX HCTOYHHKOB (DU3MUYECKOTO COJAEPKAHUS, B TOM YHCIE ITyOJIMYHO TPEICTaBIATH PE3yJIbTaThl
NPOEKTHOM WM HCCIEIOBATEILCKON JEATENbHOCTH, IPH STOM TPAaMOTHO HCHOJB30BATh HW3yYECHHBIH
MOHSATHHHBIN anmapat Kypca QU3UKH, COTPOBOKAAThH BBICTYIJICHUE MTPE3CHTAIMCH;

MpPHU BBHIMOJHEHUH YYEOHBIX IPOSKTOB M WCCIENOBaHMHA (DU3NYECKUX TPOIECCOB PACIPEACIITh
O0S53aHHOCTH B TpPYIIE B COOTBETCTBHM C ITOCTAaBICHHBIMH 3aJadaMH, CIEIUTh 32 BBINOJHEHUEM IUIaHA
JCUCTBUH W KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIH BKJIAJ B JESTEIBHOCTH TPYIIIHI,
BBICTPanBaTh KOMMYHHKAaTUBHOE B3aUMO/IEHCTBHUE, IPOSIBIISSl TOTOBHOCTh pa3peniaTh KOH(QIUKTHI.
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K koHmy oOydenuss B 9 kJjacce mpeaMeTHbIE pe3yibTaThl HAa 0a30BOM YpPOBHE JOIDKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHA:

UCTIONB30BaTh IIOHATHS: CHCTEMa OTCUéTa, MaTepualibHas TOYKa, TPAEKTOPHUS, OTHOCHTEIHHOCTh
MEXaHMUYECKOTO IBIDKeHHS, AedopMmanus (yrnpyras, IiacTudeckas), TpeHue, HeHTPOCTPEMUTENBHOE YCKOPEHNE,
HEBECOMOCTb M TEPETPy3KH, LEHTP TsDKECTH, aOCOMIOTHO TBEPAOE Telo, LEHTP TKECTH TBEPIOTO Tena,
paBHOBecHE, MEXaHUYECKHE KOJIcOaHUs U BOJHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, SMEKTPOMArHUTHBIC BOJIHBI,
HIKaJia 3JIEeKTPOMAarHAUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalbHO30PKOCTh, CIIEKTPBl CITYCKAaHHUA W TOTJIOLICHUS,
anbda-, 6eTa- ¥ TaMMa-U3ITy9eHHs, H30TOIIBI, SepHAsk SHEPTeTHKA,;

pa3nuyarth SIBICHUS (paBHOMEpHOE M HEpaBHOMEPHOE INPSIMOJIHMHEHHOE NBIDKEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE  JIBIKCHHE, CBOOOJHOE TMAJeHHWE TeJd, paBHOMEPHOE JBI)KEHHE II0 OKPYXKHOCTH,
B3aMMOJICHCTBHE TeJ, PEaKTHBHOE MABIDKEHHE, KoyieOaTelnbHOE NBIDKCHHE (3aTyXalollMe W BBIHY)KICHHBIC
KoJieOaHus), pe30HaHC, BOTHOBOE IBIKCHUE, OTPAYKEHUE 3BYKA, IPSIMOIMHEHHOE pacIpOCTpaHEHUE, OTPAKCHUE
Y TIpEJIOMJICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKCHHE CBETA, Pa3IoKeHHE OeIoro CBETaB CIIEKTP M CIIOKECHUE
CHEKTPABHBIX IBETOB, IUCIEPCUSl CBETA, €CTECTBEHHAs PaJHOaKTHBHOCTh, BO3HHUKHOBEHHE JMHEHYATOTO
CHEKTpa M3IIyYeHHsI) TIO OTMCAHUIO UXXAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX TaHHOE
¢usndIecKoe SBICHUE;

pacno3HaBaTh MpPOSIBICHHE H3yYCHHBIX (U3MUYECKHUX SBICHHH B OKpYXKalOMeM MHpE (B TOM dYHCIe
¢du3ndeckue SIBICHUS B MPHPOAE: MPWINBBI U OTJIUBHI, JBIOKEHHE TulaHeT COJNHEYHOW CHCTEMBI, PeaKTHBHOE
JIBIDKCHUE JKUBBIX OPTraHW3MOB, BOCIIPHATHE 3BYKOB >KHBOTHBIMH, 3€MIICTPSICEHHE, CEHCMHYECKHE BOJIHBI,
noyHaMu, 3XO0, HOBE€Ta TCJI, OITHUYCCKHUC HABJICHUA B IpPHUPOIC, 6I/IOJ'IOI‘I/I‘-I€CKOC I[CﬁCTBI/IC BHUIUMOTO,
yIBTPa(HUOIETOBOTO ¥ PEHTTEHOBCKOTO M3IIyUYCHHH, €CTECTBEHHBIN paJMOaKTUBHBINA (OH, KOCMHYECKUE JTy4H,
pPaaAuOaKTUBHOC HM3JTYYCHUC IPUPOJHBIX MHUHCPAJIOB, ILCI\/'ICTBI/IC PaanOaKTUBHBIX I/I3J1y‘IeHI/II>'I Ha OpraHnu3m
YeJIOBeKa), TIPU ITOM IEPEBOJUThH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIJCIATH CYIICCTBEHHBIC CBOMCTBA
(npu3Hakw) GU3HYECKUX SBICHUNL;

OIMCHIBaTh W3y4YCHHBIC CBOWCTBA TeN W (PU3NYECKHE SBICHUS, WCIIONB3Ys (U3MYECKUE BEIUYUHEI
(cpenHsAss M MTHOBEHHAsi CKOPOCTh Tela NMPH HEPaBHOMEPHOM [IBIDKCHUH, YCKOPEHHE, NepeMelleHHe, IyThb,
YIJIOBasi CKOPOCTh, CHJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, YCKOpPEHHe CBOOOTHOTO MaJeHus, BeC Teia,
HUMITYJIBC T€JIa, UMITYJIbLC CHUJIbI, MCXaHU4YCCKasd pa60Ta 1 MOIHOCTH, NOTCHIIMAJIbHAA SHCPIrusa TCja, IMOAHATOrO
HaJd IMOBCPXHOCTBIO 3€MJIM, IMOTCHIHAJIbHAA OSHEPIHUA coKaToM IMPY>XWUHbI, KUHCTHUYCCKAA OSHCPIrHd, IIOJIHad
MEXaHU4YECKas SHEPruid, Nepruo M YacToTa KOHe6aHI/II>'I, JAJIMHAa BOJIHBI, TPOMKOCTbL 3BYKa MW BBICOTA TOHA,
CKOpOCTh CBETA, [T0Ka3aTeNb MPEJOMIICHUS CPEbl), IPH ONMCAHUH MPABHIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCIIOJIb3YEMBbIX BEJIMYMH, 0003HAUEHHS U €AMHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE
JaHHYI0 (HU3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTHh TI'papHKd W3YUYEHHBIX 3aBHCHMOCTEH
(U3HYEeCKUX BEINYNH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBJICHHS M MPOLECCH, MCIONB3Ysl 3aKOH COXpaHCHUS
9HEPTHH, 3aKOH BCEMUPHOTO TATOTECHUS, MPUHIUI CYNEPHO3UIMN CUJI, IPUHIMIT OTHOCHTENbHOCTH [anmies,
3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHUS HWMITYJIbCa, 3aKOHBI OTPKCHHS W TIPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEHHsl 3apsAIOBOTO W MAacCOBOTO 4YHCEN IPH SACPHBIX pPEaKUUsIX, MPH 3TOM JaBaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA M 3aIMCHIBATh €70 MaTEMAaTHIECKOE BEIPAYKECHUE;

OOBSICHATH (hU3MYEeCKHe TMpolecchl W CBOMCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIMH
NPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIBIATH MPUINHHO- CIEJCTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3
2—3 JIOTMYECKUX IaroB C OMOpoil Ha 2—3M3yUeHHbBIX CBOHCTBA (PU3NUECKUX SBJICHUH, QU3NIECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEN;

pemate pacy€THbIE 3aqayd (ONMHUPAONIMECS] HA CHCTeMY W3 2—3 YpaBHEHHi), WCHOJIB3yS 3aKOHBI U
¢dopmyIbl, cBsI3pIBatONIME (U3MUECKUE BENMYMHBL: HA OCHOBE aHAIM3a YCIOBHSI 3aJaud 3aluChIBaTh KpaTKoe
YCJIOBHE, BBISBIATh HEJOCTAIOIINE WM M30BITOUHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIMMBIC
JUI pellleHHsl, MPOBOAWTH pacu€Tbl W OLEHUBATH PEATMCTUYHOCTH TOJNYYEHHOTO 3HA4YCHUs (U3NUECKOU
BEJINYMHEI,

pacmo3HaBaTh HpPOOIEMBI, KOTOpbIE MOXHO PEHIUTh MPH MOMOIIM (UIUUECKUX METOAOB, HCIOJIB3Ys
OIMUCAaHUEC HUCCICAOBAHUA, BBIACIATL IPOBEPACMOC IPCAIOJIOKECHUC, OLNCHHMBATH IPABUIBHOCTL MOpPsAAKa
IMPOBCACHUA UCCICAOBAHNA,ACJIATh BBIBOIbI, MHTCPIIPETUPOBATL PE3YJIbTAThI HaGJ’IIOILCHI/II\/'I " OIIBITOB;

MPOBOJUTH OMBITH MO HAOMIONCHHUIO (PU3MYECKHUX SIBIICHHH WM (PU3NYECKHX CBOHCTB Ten (M3ydeHHE
BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHMs SHEPIHH, 3aBHCHMOCTh IEpHOAa KOJEOAHWH NPYKHHHOTO
MasTHHKAa OT MacChl Tpy3a M JKECTKOCTH MPYKWHBI M HE3aBHCUMOCTh OT aMIUTUTYIBI MaibIX KoJieOaHWH,
NpSIMOJIMHEHHOE paclpoCTpaHEeHUE CBETa, pas3lioKeHHe OeNoro CBeTa B CIEKTpP, HW3YyYCHHE CBOWCTB
M300pakKeHUsI B TIOCKOM 3epKajie M CBOWCTB HM300pa)KEHHUS TpeaMeTa B COOMpAIOIIei JHH3e, HaOIIo/IeHHe
CIJIOIIHBIX M JIMHEHYaTBIX CIICKTpPOB I/I3J'Iy‘I€HI/I$I): CaMOCTOSATECIIbHO CO6I/IpaTB YCTAaHOBKY U3 I/I36BITO‘IHOFO
Habopa 000pyIOBaHMS, ONMMCHIBATH X0/ OIBITA M €r0 Pe3yIbTaThl, (POPMYIHPOBATH BHIBOIKI,

MPOBOJUTH MPHU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHHH, ONPEAeTIsis cpelHee 3HaUeHUE N3MepsIeMOi
BeJIMYMHBI ((POKYCHOE pACCTOSHUE COOMparoIiel JIMH3bI), 0OO0OCHOBBIBATH BBIOOpP CIOCO0A W3MEPEHUs
(M3MepuTenpHOTO MPUOOPAa);

IMPOBOJUTL MCCJICAOBAHUC 3aBUCHUMOCTEN (I)I/I3I/I‘ICCKI/IX BCJIMYMUH C UCIOJB30BAHUCM IIPAMBIX H3MCpeHHI71
(3aBHCHIMOCTH ITyTH OT BPEMEHHM NPH PAaBHOYCKOPEHHOM JBI)KEHHH O€3 HAdallbHOM CKOpPOCTH, Iepuoja
KOJ'Ie6aHPII71 MAaTCMAaTHYCCKOro MasdTHHKa OT JIJIMHbBI HUTH, 3aBUCUMOCTU yIjia OTpPaXCHUA CBETa OT YyrIja
HajJeHus] M yrjla NpeIOMJICHHs OT yrila MaJeHus): IUIAHHUPOBAaTh HMCCIEIOBAaHHE, CAMOCTOSTEIBHO COOMpATh
YCTaHOBKY, (DMKCHPOBATh PE3YJIbTaThl INOJYYEHHOH 3aBUCHMOCTH (HM3MYECKUX BEIMYMH B BUAE TAOIHUI M
Fpa(l)I/IKOB, JCJIaTh BBIBOAKI 11O pE3yJibTaTaM UCCIICAOBAHUA,
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MPOBOJUTH KOCBEHHBIE HM3MEPEHUs] (PU3MUECKUX BENIWYMH (CpEmHssi CKOPOCTh M YCKOpEHHE Tena Ipu
PaBHOYCKOPEHHOM JBI)KEHUH, YCKOpPEHHE CBOOOTHOTO MajgeHHUs, )KECTKOCTh MPYKUHBI, KOIQ(UINEHT TpeHUS
CKOJIB)KEHUS,, MEXaHWYecKass paboTa M MOINHOCTh, YacToTa W IEPHOA KOJeOaHMH MaTeMaTHYecKoro M
OPYKMUHHOTO MAasITHUKOB, ONTHYECKass CHia CcOOMparolleld JIMH3bI, pPaJnOaKTUBHBIM (OH): IUIAHMPOBATbH
U3MEpeHHs], COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIINOJIHATH W3MEPEHUs, CIEHys MpelIoKeHHOH
MHCTPYKLUH, BBIYUCIIATH 3HAUYCHUE BEJIMUMHBI U aHAIU3UPOBATh MOJIYUYEHHBIC PE3YJIBTAThl C YUETOM 3a1aHHOMN
MOTPEIIHOCTH U3MEPEHUH;

co0JII0aTh MpaBuiia TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM 000PYAOBaHHEM;

pa3nuyaTth OCHOBHBIC MPHU3HAKK M3YYCHHBIX (H3MUYECKHX MOJEJei: MaTephaibHas TOYKa, aOCOIIOTHO
TBEP/IOE TENO, TOUCUHBIN NCTOUHUK CBETA, JIy4, TOHKAas JTMH3a, [NIAHETapHasl MOJENIb aTOMa, HyKJIOHHAs MOJIEThb
ATOMHOTO S1Ipa;

XapaKTepU30BaTh MPUHLUIBI ASHCTBUS N3yYCHHBIX IPUOOPOB M TEXHUUECKUX YCTPOMCTB C OIOPOI Ha X
onucaHus (B TOM YHCIIE: CHMIOMETP, AaTUUKU MOJOXKEHUS, PACCTOSIHUSA U YCKOPEHMs, paKeTa, 3X0J0T, OUKH,
MepUCKoI, (oToanmapar, ONTHYECKHE CBETOBOMABL,  CIEKTPOCKOIL, JIO3UMETP, kamepa  Buibcona),
UCTIONB3YSl  3HAHUSIO CBOMCTBaX (PM3NUECKUX SIBICHUN M HEOOXOIUMBIe (PU3NIECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI U CXEMATUYHBIC PUCYHKU HU3YUCHHBIX TCXHHUYCCKUX yCTpOI\/'ICTB, N3MEPUTECIIbHBIX
npruOOPOB U TEXHOJIOTHYECKUX IPOLIECCOB MPH PEIICHNH YIeOHO-NPAKTHYECKUX 3aJad, ONTHYECKHE CXEMBI
Ul TIOCTPOEHHUsI H300paXKCHUIB IUIOCKOM 3€pKajle i COOMparolel TUH3E;

NPUBOAUTH MpUMEpHl (HaXOAWTh WHGOPMALMIO O MNPUMEPax) MNPAKTUUYECKOrO HCIIOIb30BAHUS
(m3MYeCKNX 3HAHUW B TIOBCEAHEBHOM KHU3HU IS o0ecriedeHus: 0e301MacHOCTH MPH 00palieHnd ¢ MpudopaMu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHUS 30POBbS M COONIOJCHUS HOPM DKOJIOTMYECKOTO MOBEACHUS B
OKpyKaroleicpene;

OCYIIECTBJIATh TMOUCK UH(poOpMauu (QU3MUSCKOro coAepkaHus B MHTepHETe, CaMOCTOSTEIbHO
(bopMynupys MOUCKOBBIN 3aMpoc, HAXOAUTh MYTH OINpPEEICHHs JOCTOBEPHOCTH MOMY4YeHHONH MH(pOpMAaIu Ha
OCHOBE MMEIOLUXCS 3HAHUI 1 TOMOJHUTEIbHBIX HCTOYHHUKOB,;

WCIONb30BaTh NPU BBIIOJIHEHUHM Y4YEOHBIX 3aJaHUN HAyYHO-NIOMYJSIPHYIO JUTEpaTypy (GHU3NUECKOTO
COJEp)KaHus, CHPAaBOYHBIC MaTepualibl, pecypchl ceTH VHTepHET, BiIaaeTh NPUEMaMH KOHCIEKTUPOBAHUS
TEKCTa, IpeodpazoBaHus HHYOPMALIMU U3 OIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3aaBaThb COOCTBEHHBIE MMCHLMEHHBIE U YCTHBIC COO6H1€HI/I$I Ha OCHOBEC I/IH(i)OpMaIlI/II/I N3 HECKOJIBKUX
HUCTOYHUKOB  (DM3MUYECKOTO  COJEpXKaHHS, NYOJIMYHO  TMPEACTaBISATh  PE3YJbTaThl MPOCKTHOH WM
HCCIIEIOBATENIbCKON JEATEIBHOCTH, MPU 3TOM IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATHHWHBIN amnmapar
U3y4aeMoro pasiena (UMK M CONPOBOXKIATH BBICTYIUIGHHE Tpe3eHTaneld ¢ yd4€ToM OcoOeHHOCTEH
ayJUTOPUH CBEPCTHHUKOB.
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7 KJACC
Ne HanmenoBanue Komiuectso IIporpammHoOe conepxaHue OcHOBHBIE BUBI JCATEIEHOCTH 00yYaromuXxcst
n/n 4acoB

pasuenoB

yueOHOTO peaMeTa

TEM

Pa3zjnen 1. ®u3uka u ee poJib B IO3HAHUU OKPYKAIOLIEr0 MUPa

BesnnurH. Ouznueckue
ipubopsl. [lorpemHocTs
HU3MEpEHUi
MexayHapoiHas cucteMa

€ IVHUIL

N3mepenre TMHENHBIX pa3MepOB TEI U

MIPOMEKYTKOB BPEMEHH C YUETOM IOTPELIHOCTEH.

Uzmepenune 00bEMa KHUIKOCTH U TBEPAOTO Tema.
W3mepenne TemnepaTypsl IpH MOMOIIH
KUAKOCTHOTO TEPMOMETPA U TATUHKA
TEMIEPATYPBHI.

BrinonHeHue TBOPUECKUX 3aJaHUI 11O TIOUCKY
CIOCO00B H3MEPEHUST HEKOTOPBIX (PU3UIECKUX
XapaKTEepHUCTHK, HAIpUMeEpP, pa3MepOB MaJIbIX

00BEKTOB (BOJIOC, IPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBITINX PACCTOSHUH, MAJTBIX

1.1 ®u3zuka — Hayka o 2 Odu3uka — Hayka O mpupope. | BeiaBneHwe — paznmuuii  MeXOy — QU3MYECKHMHA U
npupoJe SIBneHUs IPUPOJIBL. XUMHUYECKUMHU NTPEBPALICHUAMHU.
dusnyeckue SIBJICHUS: PacnosnaBanue u knaccupukanus (GU3NUCCKUX SBJICHUIMA:
MEeXaHUYeCKHe, TEIUIOBbIE, MEXaHWYECKUX, TEIUTOBBIX,
JNEKTPUIECKHE, MarHuTHBIE, JNIEKTPUYECKUX, MAarHUTHBIX U CBeTOBBIX. HaOmionenue u
CBETOBBIE, onucanue (pU3NIecKuX SBICHUN
3BYKOBBIE
1.2 duznveckue 2 du3nvecKre BEIUIHHEI. Onpenenenune HEeHb! 1eJIeHNS IKaIIbI
BEJIMYMHBI Uzmepenue puzngeckux U3MEPUTETHLHOTO pudopa.
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MIPOMEXYTKOB BpeMeHH. O0cyxIeHne
TIpeIaraeMbIX CIIoco00B

1.3. | EcrectBeHHoO- 2 Kak ¢uszuka u npyrue
Hay4YHbBII METO] €CTECTBEHHBIC HAYKU
TTO3HAHUS U3y4aloT IPUPOTY.

EcTtecTBeHHO-HayyHBIN

METO/J ITO3HAHUA:
HaOJII0IeHUE, TIOCTAHOBKA
HAYYHOTO BOIPOCa,
BBIJBIDKEHUE THITOTES,
SKCIIEPUMEHT I10 TPOBEPKE
TUINOTE3, 00BICHEHHE
HaOJII0AEMOTO SBIIEHU.

Omnucanue GU3NUECKUX

SIBIIEHUI C IIOMOILBIO
MoJenen

BrinBrxenue runores, 0ObSICHAIOLINX IPOCTHIE
SIBJICHUS, HAIIpUMeEp:

— MO0YEeMY OCTaHABJIMBAETCS IBHKYILEECS

10 TOPU30HTAIBHOM MOBEPXHOCTH TEJO;

— II0YeMy B KapKyIO TIOTOJy B CBETIION OJIeXKIe
npoxjaaHe, yem B TEMHOM. [Ipennoxxenue
CIIO0CO0O0B IMTPOBEPKH TUTIOTES.

IIpoBenenue nccneao0BaHMs O MPOBEPKE KAKOU-
100 TUTIOTE3HI.

[Toctpoenune nmpocTeimmx Mojenen Gu3nIecKuxX
SIBICHUH (B BU/I€ PUCYHKOB HJIM CXEM), HAlPUMED

maaCHue rpeaMeTa, HpHMOJ’IHHefIHOG

pPacnnpoCcTpaHCHUC CBECTA

Wroro no pazneny 6

Pasznen 2. HepBOHa‘laJILHLIe CBE¢/IcHUHA O CTPOCHUH BeIIECTBA

21 CrtpoeHue BemecTBa 1 Crtpoenue BemecTna:
aATOMBI 1 MOJICKYIJIBI, UX
pa3mepsbl. OTBITHL,
JIOKa3bIBAIOINE
JCKPETHOE CTPOCHHE

BCIIECTBA

Haburoienme 1 nHTEpIIpeTaIus OnbITOB,
CBUETEIBCTBYIOUINX 00 aTOMHO-MOJIEKYIIPHOM
CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3INYHBIX BELIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYJT

¢ ucnosb3oBanueM (otorpadui, MoTyIeHHBIX

Ha aTOMHOM CHJIOBOM MUKpockore (ACM) —
naboparopHas paboTa o Teme: «OrneHka
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JMaMeTpa aTOMa METOIOM PSIIOB
(c HCIOJIb30BaHUEM ¢dororpaduii)».

OrnpeneneHue pa3MepoB MaIbIX TET

22 JBwkenne u HBwkenne wactun BemecTBa. | Habmiomenue m oObscHEHHE OPOYHOBCKOTO ABHKCHUS
B3aUMOJICHCTBHE CBsI3b CKOPOCTUIBWKEHUS YaCTULl | W sBIeHUS Tuddy3um.
YaCTHUI] BEILECTBA ¢ TeMIeparypoil. bpoyHoBckoe IIpoBe/ieHHE 1 OOBICHEHHE OMBITOB
HBH)KCHHG’UHH‘N’YW’L 10 HaOIFOIEHHIO TEIUIOBOTO PACIIMPEHHS IA30B.
BsanMozeicTBHe HacTHL I[Iposenenue u 0OBICHEHHE OTBITOB M0
BEIIECTBA:  MNPUTSDKCHUE U OOHApYXKEHHUI0O  CHJ  MOJICKYJSIPHOTO  TPUTSDKEHHS
OTTAJIKUBAHKE OTTaJIKMBaHMA
2.3 ArperarHble ArperartHble COCTOSHHS Ormmcanue (¢ UCTIOIB30BAaHUEM POCTHIX

COCTOsIHHMA BEUICCTBA

BEIIIECTBA: CTPOCHUE Ta30B,
KUIKOCTEN U TBEPBIX
(KpHUCTaIITHYECKHX ) TEIL.
B3aumocBszs MexIy
CBOMCTBaMH BEIIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHHSIX B UX
ATOMHO-MOJIEKYJIIPHBIM
crpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUIN

BOJIBI

MOjIeNIell) OCHOBHBIX Pa3IMYUil B CTPOCHHUH T'a30B,
KUAKOCTEHN U TBEPBIX TEIL.

OOBICHEHUE MAJIOH CKMMAEMOCTH JKUIKOCTEH U
TBEPBIX TeJ, OOJBIION CKIMAEMOCTH T'a30B.
OOmBsicHenue coxpaHeHus: GOpMbl TBEPBIX TEI U
TEKYUYECTH KUIKOCTH.

[IpoBeaenue onbITOB, JOKA3BIBAIOUIUX, YTO

B TBEPAOM COCTOSIHUU BOJBI YACTULIBI HAXOASITCS
B CPEIHEM JANIbIIIe APYT OT ApyTa (TIOTHOCTh
MEHBIIIC), UeM B JKHIKOM.

YcraHOBICHUE B3aUMOCBSI3H MEXKITY
0COOEHHOCTSIMH arperaTHBIX COCTOSTHUHN BOJIBI U

CYILIECTBOBaHHUEM BOJHBIX OPTaHU3MOB
(MC — 6uonorus, reorpadusi)
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Hroro no pazgeny
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Pasnen 3. [IBuikeHne U B3auMoIeicTBHE Tel

3.1 Mexanuueckoe 3 Mexanuueckoe newxenue. | UccnegoBanue PaBHOMEPHOIO JIBHDKCHHS,
JIBIKCHYE PaBHOMEpHOE W HEpaBHOMEpPHOE | ONpPENEICHHE €TO MPU3HAKOB.
JBUKCHHUE. HaGmronenue HEPaBHOMEPHOTO JBUKEHUSA u
CkopocTb. Cpenssis OTpesieNICHNE ero OTIANYMN OT pAaBHOMEPHOT OJBI)KEHUSI.
CKOpOCTh npu OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABMKECHUS
HEPaBHOMEPHOM (mapuka B JKMOKOCTH, MOJEIH 3JIEKTPUUECKOTO
IBWKeHHH. Pacuér mnytm wu aBTOMOOMJIS U T.1I.).
BpPEMEHH JBUKEHUS Omnpenenenne cpelHed CKOPOCTH CKOJNBXEHHs Opycka Win
mapruka [0 HakKJIOHHOW TIIIOCKOCTH PemeHwe 3amau Ha
OIIpelieJIeHNE IIyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JBIDKEHHSL.
AmnHanu3 rpa)MKOB 3aBUCHMOCTH ITyTH B CKOPOCTH
OT BPEMEHHU
3.2 Wnepuns, Macca, 4 SBnenne HUHEPLUN. 3akoH | OOBsiCHEHME W TNPOTHO3UPOBAHUE SABJICHUH, OOYCIIOBICHHBIX
IUIOTHOCTh nHepuuy. B3anMoneiicTBueTen Kak | WHEpLUel, HapuMep, YTO MPOUCXOAUT NMPH TOPMOXKECHUU MU

HpI/I‘II/IHa N3MCHCHUS CKOpOCTI/I
JBIO>KeHUs Ten. Macca Kak Mepa
WHEPTHOCTH Tela.

I11oTHOCTE BellecTBa.

CBs3b IUNIOTHOCTH

C KOIIMYECTBOM MOJIEKYN B
eanHnIle 00LEMA BEIIECTBA

PE3KOM MaHEBpPE aBTOMOOUJIS, TOUYEMY HEBO3MOKHO MICHOBEHHO
MIPEKPATUTh BUKCHUE HA BEJIOCHUITCICHIIA CAMOKATE | T. JI.
[IpoBeneHre W  aHaIW3 OMBITOB, JIEMOHCTPUPYIOIINX
W3MEHEHHE CKOPOCTH JBIDKEHHS Tella B pe3yJibTaTe
JIEHCTBHSI HA HETOJIPYTHX TEI.

Pemenwue 3a1a4u Ha onpeieNieHre MaccChl Teja, ero

00BbEMa M INIOTHOCTH.
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[lpoBeneHne © aHANU3 OIBITOB, JIEMOHCTPHPYIOIIHX
3aBHCUMOCTh H3MEHEHHSCKOPOCTH Tella OT €ro MacChl IPU
B3auMoOjeicTBUM  Ten.  M3MepeHue  Maccel  Tena
Pa3IMYHBIME CTIOCOOAMH.

OmnpenesneHue IVIOTHOCTH TeJla B PE3YJIbTaTe
H3MEPEHUs €ro Macchl U 00bEMa

3.3

Cua. Bungrsl cun

14

Cuna  Kak  XapakTepHUCTHKa
B3aUMOJICUCTBUSA TeJl.

Cuna ympyrocta u 3akoH [ 'yka.
H3mepenue cuibl

c TTOMOIIIBIO JTIMHAMOMETDA.
SIBneHue  TATOTEHUST ©W  CHWIia
Tsokectn.  Cmia  TsOKECTH  Ha
JPYTUX TJIaHETaX.

Bec Tena. HesecomocTs.
Crnoxxenue cui, HalpaBICHHBIX
10 OAHOUIIPSIMOIA.
PaBHOnelicTBYIOIIAS CHIL

Cuna  tpenms. TpeHue
CKOJILKCHHUS U TPEHUE

nokos. TpeHue B mpupone u
TEXHHUKE

N3yuenue B3aUMONEHCTBHMSI KaKk NPUYMHBI U3MEHEHHS
CKOpOCTH Tena wiu ero aedopmarnuu. OnrcaHue peatbHbBIX
CUTyallud B3aMMOJICUCTBUS T€JI C IOMOLIBIO MOJIENEN, B
KOTOPBIX BBOAMTCS MOHATHE U H300paKEHUE CHUITBI.

N3yuenue cunsl ynpyroctu. MccnenoBanue 3aBUCUMOCTH
CWJIBI YIPYTOCTH OT YAJIMHEHHS PE3MHOBOTO IIHYpa WIH
TIPY’KHHBI

(c moctpoenuem rpaduka).

AHanmM3  TPaKTHYECKUX  CHUTyallud, B  KOTOPBIX
MPOSIBISIETCS JAEWCTBUME CHIIBI YIPYrocTd (yHpyroctb
Ms4a, KPOCCOBOK, BETOK JIEpEBa U JIp.).

AHaM3 CUTyalHii, CBA3aHHBIX C SIBJICHUEMTITOTECHUSI.
OOmBsicHeHne OPOUTATILHOTO JABHKCHUS TJIAHET

C UCIIOJIb30BAHNEM SIBIICHUS TATOTEHHS U 3aKOHAHMHEPILIHH.
W3mepenne Beca Tena ¢ MOMOUIBIO THHAMOMETPA.
ObocHOBaHKE 3TOTO ClI0C00a U3MEPEHHUS.
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AHanu3 1 MOZIEIMPOBAHUE SIBICHUS HEBECOMOCTH.
OKCIIEpUMEHTAIBHOE IIOJYYEHUE IPaBWIA CIIOXKEHHS
CHJI, HallpaBJICHHBIX BIOJIb OMHOUTIPsIMOH. OmipeneneHme
BEJINYMHBI PABHOACHCTBYIOIIEH CHJL.

Wzyuenue cumbl TpeHUsI CKOJBKEHHS M CHJIBI TPEHHS
IIOKOS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHS OT CHIIBI
JABJICHUS U CBOMCTB TPYIIMUXCSI IOBEPXHOCTEM.

AHanM3  NOpaKTUYeCKUX  CHUTyallif, B  KOTOPBIX
MPOSIBJIICTCSL JACHCTBHE CWJIBI TPEHHS, HCIOJb3YIOTCS
CHOCO0B! €€ YMEHBIICHHUs WM yBEJINYCHUs (KaTaHWe Ha
JBDKAX, KOHBKaX, TOPMOXKECHHE ABTOMOOMJIS,
WCHONb30BaHUE  IOIIMIHHUKOB, IIJIABAHUE  BOAHBIX
KUBOTHBIX U Jp.). Perienue 3amay ¢ HCMONb30BaHUEM
(dhopMmy ams pacuéra CHIIBI TSHKECTH, CHITBI

YIPYTOCTH, CHJIBI TPEHUS

Hroro no pasneny

21

Pa3nen 4. /laBjieHne TBEPABIX TeJ, K

MAKOCTEH 1 ra3oB

41

JaBnenue.
JIaBJICHUS
TeJlaMH,
razaMu

ITepenaua
TBEPABIMU
JKUIKOCTAMUA U

3

Hasnenne. CriocoObl yMEHBIIEHUS
" YBCIIMUCHUA 1aBJICHU. Han[eHI/Ie
rasa. 3aBHCUMOCTH JIABJIICHUS rasa
oT 00BéMa,

TEMIIEPATYPBHI.

AHanu3 1 00BSICHEHHE OTIBITOB M TPAKTHYECKUX CUTYAITH, B
KOTOPBIX MPOSBIISIETCS CHJIa JaBJICHHS.

ObocHoBaHHE  cHOCOOOB ~ yMEHBIIEHHS U
YBCJIMYCHUA NaBJICHUS.

UzyueHne 3aBUCUMOCTH JaBJICHUS ra3a
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Ilepenaua JaBICHUS
TBEPIBIMU TEIAMU,
JKHJIKOCTSIMH U ra3aMH. 3aKOH
ITackans

oT 00BEMa U TeMIIEPaTYPHI.

Wzyuenne ocoOeHHOCTEN Nepenaur AaBICHUATBEPABIMU TEJIAMH,
KHUJIKOCTSMH U ra3aMH.

O6ocHOBaHHE  pe3yNbTaTOB  OIBITOB  OCOOEHHOCTSIMHU
CTPOCHUS BeEIeCTBA B TBEPIOM, KMAKOM U Ta3000pa3HOM
COCTOSIHUSIX.

OKcIIepUMEHTAIBHOE JOKA3aTeNIbCTBO 3akoHal lackass.

Pewrenue 3ana4 Ha pacuér 1aBieHUs: TBEPAOIO

Tena

4.2 JlaBIeHNE KUIKOCTH 3aBUCUMOCTh JlaBJICHUs HccnenoBanne 3aBUCUMOCTH AABICHUS >KUAKOCTH OT TIIyOHHBI
KHUJIKOCTH OT TTTyOHHBI. MOTPYKEHUsI M IUIOTHOCTH o kuakoctd. HaOmonenwe u
[TneBmMaTuueckue MAIIUHEL. | OOBSICHEHHE TMAPOCTATUYECKOro MapajoKca Ha OCHOBE 3aKOHA
I'mnpocratnueckuit napanokc. | ITackais.
Coobmarormuecs COCYABL. | J3yueHre COOOMIAIOIINXCS COCYIOB.
I'napasimyeckne MeXaHU3MbI Perenue 3a1a4 Ha pacyér AaBieHHs KUAKOCTH. OObICHEHHE
MIPUHIMIIA JEeHCTBUS THIPaBIMYECKOTO npecca,
THEBMATHUYECKUX MallHH.
Ananuz u o0OBsICHEHHE MIPAKTHYECKUX CUTYyaluH,
JEMOHCTPHUPYIOLINX IPOSIBICHUE IABICHUS
KUIKOCTHU U 3aKkoHa [Tackais, Hampumep
IPOLIECCOB B OPraHU3Me MPHU I1yOOKOBOAHOMHBIPSHUU
4.3 ATtMocdepHoe Atmocdepa 3emnn u OKCIIepUMEHTAIBHOE oOHapyKeHHe
JlaBJICHHUE aTMOC(EepHOro JaBjICHHUS.

aTMocdepHoe JIaBJICHUE.

[IpuuanHEI CyIIecTBOBAHUS

AHanmu3 1 00BSICHEHNE OITBITOB U TIPAKTUICCKUX
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BO3QYITHOW  OOOJOYKH  3eMiIu.
Omeir  Toppuuemmu. M3mepenwne
aTMochepHoro JTABJICHUSL.
3aBHCHUMOCTD aTMocQepHoro
JaBleHUS  OT  BBICOTHI  Haj
ypoBHeM Mopsi. [Iprbopst

JUIL U3MEPEHUs] aTMOC(EpPHOTo

JaBIICHUSI

CUTyallMii,  CBS3aHHBIX C  JICHCTBUEM

aTMoc(epHOTO TaBICHMSI.

OO0BbsacHeHue CyIECTBOBaHUS aTMOC(epbIHa 3eMJIe U
HEKOTOPBIX IIAHETaX WM €€ OTCYTCTBHSI Ha JAPYTHUX
mwanerax u JIyne.

OO0BsICHEHNE U3MEHEHHSI TUTOTHOCTH aTMOC(HEPBIC BBICOTOW U
3aBUCHMOCTH aTMOC(EPHOTO JTaBIEHUS OT BHICOTEHI.

Pemenwe 3a1a4d Ha pac4€T aTMOCHEPHOTOIABIICHIISL.

W3yuenue ycrpoiicTBa 6apomerpa-aHeponaa

44

JleiicTBue JKHUIKOCTH H rasa
Ha IOTPY>KEHHOE B HUX TEIO

JleicTBue KHUIKOCTH M Ta3a Ha
MOTPYXEHHOE B HHX  TelO.
BrrtankuBaromass  (apxuMmenoBa)
cuina. 3akoH Apxumena. [InaBanue
ten. BoznyxoriaBaane

DKcrepuMeHTaIbHOe O0HAPYKEHUE NEHCTBHUS KUAKOCTH U
raza Ha norpyxéHHoe B HuX Teno. OrmpeneneHue
BBITAJIKUBAIONIE  CUJIbI, JEHCTBYIOIIEH Ha  Telo,
TIOrPYKEHHOE

B )KHJKOCTb.

[lpoBenenne u  obOcykaeHue
JEMOHCTPHUPYIOLINX 3aBUCUMOCTb
BBITAJIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH HA TEJIOB KUIKOCTH,
0T 00BbEMa MorpyKEHHOI

B JKUAKOCTH YaCTH TEJIA U OT IJIOTHOCTHKHUIKOCTH.
Ilposepra  He3asucumocmu  8bIMAIKUBAIOWEU  CUTbI,
delicmayrougeli Ha Mmeo 8 HCUOKOCHU, 0N MACCbl meid.
HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE

0T 00BbEMa NMOrpy>KEHHOH B )KUAKOCTH YaCTH Tela.

OIIBITOB,
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Pemenue 3aaa4 Ha IPUMCHCHUEC 3aKOHaApXI/IMCI[a
" yCJIOBUS IUIaBaHUA TCII.

KounctpyupoBanue apeomerpa i

KOHCTPpYMpOBaHWE JIOAKM W  OIpeneleHue e

IPy30I0ABEMHOCTH
Uroro no pazaeny 21
Pa3nen 5. Pabora u MomHOCTD. DHeprus
5.1 Pa6oTa ¥ MOLIHOCTb 3 Mexanudeckas paborta. DKCTepuMeHTaIbHOE onpeaercHue
MormHoCTh MEXaHWYECKOW pabOThl CHIIBI TKECTH NpPHU
MaJICHUU Tella U CHIIBI TPEHUS
Ipyd pPaBHOMEPHOM IMEpPEMEIICHUH Teja IIo
FOPU30HTAIBHOU MOBEPXHOCTH.
Pacuér MomHOCTH, pa3BUBaeMOWl IMpU MOJBEME MO
JIECTHULIE.
Pemenwue 3a1au Ha pacy€T MexaHU4IEeCKOH paObOTHI
1 MOIIHOCTHU
5.2 TIpocThie MEXaHU3MBI 5 [IpocTble MeXaHU3MBIL: phIyar, OrnpeneneHre BBIUTPHIIA B CUJIE HPOCTHIX MEXaHU3MOB Ha

OJIOK, HAaKJIOHHAs IUIOCKOCTb.
[IpaBuio paBHOBecHs pblyara.
[Ipumenenne MpaBuiIa
paBHOBeCHs pblyara

K OnoKy. «30JI0TO€ TIPABHIIO»
MEXAHUKH. KITJ MIPOCTBIX
MEXaHHU3MOB.

[IpocTeie MeEXaHU3MBI

B OBITY M TEXHUKE

npuMepe pbliara, HOABHMXXHOIO U HCEMOJABWXHOIO 6J'IOKOB,
HAKJIOHHOM IIIOCKOCTH. I/ICCJ'Ie):[OBaHI/Ie YCJIOBUSI PaBHOBECUA
pbryara.

OO6HapyXeHNE CBOMCTB IMTPOCTHIX MEXAHU3MOB
B PA3JIMYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX, UCTIONH3YEMBbIX
B OBITY ¥ TEXHUKE, a TAKXKe

B )XUBBIX OpraHusmax.
3KCHepI/IMCHTaHLHOC A0Ka3aTCJIbCTBO PABCHCTBA

pa60T npu NPUMCHCHUU MMPOCTBIX MEXAaHHU3MOB.

Omnpenenenne KI1/] HaKIOHHOM TIOCKOCTH.
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Pemenwe 3a1ad Ha mpUMEHEHHE TTPaBHiIa
paBHOBecus pbryara u Ha pacuét KII/]

5.3 | Mexanuyeckas 4 Mexanuueckas SHEpTHUsl. OKCIIepUMEHTAIbHOE oIpeeneHne M3MEHEHUS
SHEPrus Kunernyeckas u KHMHETUYECKOW W MOTEHIUAIbHOM 3HEpPruM Teja MpU €ero
MOTEHLUAIbHAs SHEPTU. CKaThIBaHUH MO HAKJIOHHOW MIocKoCTH. DOpMyITupOBaHUE HA
[IpeBpamierne  OgHOTO  BHJA | OCHOBE HCCIEAOBAHUS 3aKOHA COXPAHEHUS MeEXaHWYeCKOH
MEXaHUYECKOM 3HEepruu SHEPIHH.
B JIpYTOi. 3akoH OO6cyxeHne rpaHull IPUMEHUMOCTH 3aKOHACOXPaHEHUS
COXpaHCHHUA SHEpruu B OHEPTHH.
MEXaHHKe Pemenue 3a1a4 ¢ UCHIOIB30BAHUEM 3aKOHA
COXpaHCHUA SHEPTHUU
Uroro no pazueny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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8 KJIACC
Ne Hanmenosanue Komaectso [IporpammHoOE conepkanne OcCHOBHBIE BUABI ACATEILHOCTH 00YYarOIINXCs
n/n 9acoB

pasienoB WU TeM

y‘Ie6HOF O IMpeaMeTa

Paszgen 1. TenyioBbIe SiBJEHHS

1.1

CtpoeHue u CBOMCTBa
BEIIeCTBa

OCHOBHBIC TTOJIOKCHUS
MOJIEKYJIAPHO-KUHETUYECKON
TEOPHUH CTPOCHUS BEIIECTRA.
Macca u pa3mepbl aTOMOB U
MoJeKy1. OnbITHI,
MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOM
TEOpHH.

Monenu TBEPIOTO, YKUIKOTO
Y Ta3000pa3HOro COCTOSIHUMN
BEIIIECTRA.
Kpucramimueckue n
amopHbIe Tea.
OOBsICHEHNE CBONCTB I'a30B,
JKUJIKOCTEHN U TBEPABIX TEIl
Ha OCHOBE TOJIOKEHUI
MOJIEKYJIAPHO-KMHETHUECKOU
teopuu. CMauynBaHUE U

KalmUJUJIAPHBIC SABJICHUS.
TennoBoe pacuivpeHue u

cXKaTtue

Habmntonenue 1 MHTEpIIpETAIHS OIBITOB,
CBUJICTEILCTBYIOIINX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHH BEIIeCTBA: OIBITHI C PACTBOPEHUEM
Pa3NIUYHBIX BELIECTB B BOJE.

Pemenue 3a1a4 1o OLEHUBAHUIO KOJINYECTBA
aTOMOB HJTU MOJIEKYJI B eIMHHIIE 00BEMaA
BEIIIECTBA.

AHanu3 TeKcTa ApEeBHUX aTOMHUCTOB (HarpuMmep,
¢parmenTa nosmsl Jlykpeuns «O npupoze
BeIlel») ¢ M3I0KEHNEM 000CHOBAHHMM aTOMHOM
TUNOTE3bI (CMBICTOBOE UTeHuE). OreHKa
yOeIUTENLHOCTH ATUX 000CHOBAHHI.
OOBsicHeHnEe OPOYHOBCKOTO IBMKEHHUSL, SIBIICHHS
TUQPY3UU U pa3THUUil MEXTy HOUMH Ha OCHOBE
IIOJIOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH CTPOEHHS BEIIECTBA.

OO0bsacHEeHNEe OCHOBHBIX Pa3INdUil B CTPOCHUU
ra3oB, KHUAKOCTEHN U TBEPIBIX TEI

C HCITIOJIb30BaHUEM I10JIOKEHUI MOJIEKYIISIPHO-

KHHETHYECKOM TEOPUHU CTPOCHHS BEIIECCTBA.
IIpoBeneHME ONBITOB MO BRIPANITUBAHUIO

KPUCTAJJIOB IOBAPEHHOM COJIH HITH caxapa.
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[IpoBenenme n 00BSICHEHHE OIBITOB, AEMOHCTPUPYIOIINX
KaIWUIIpHBIC SBJICHUS MABICHIC CMAUYNBaHHUS.

OO0BsICHEHHE POJTH KATMJUTSIPHBIX SBICHHUI

JUISs  TIOCTYIUICHHS BOJBl B  OpPraHu3M  pacTCHUH.
Habmonenue, mnpoBeneHwe W OOBSICHEHHWE ONBITOB II0
HAOJIOICHUIO TEIIOBOTO PACHIMPEHHUS T'a30B, KHUIKOCTEH H
TBEPABIX Tell. OOBsICHEHHE COXpaHEHUS O00BEMa TBEPIBIX
TSI, TCKYUCCTH )KUIKOCTH (B TOM 4YHCJIC, pa3HUIIbL

B TEKYUYCCTHU JJIS1 Pa3HBIX KUIKOCTEH ), TaBICHUS

rasa.

IIpoBeneHue  ONBITOB, JEMOHCTPUPYIOLIMX  3aBUCUMOCTH|
JABJICHUS BO3lIyXa OT ero oObEMa U HarpeBaHus WY
OXJIAXICHUS, u Hux O6’bﬂCHCHI/IC Ha OCHOBC ATOMHOA
MOJIEKYJISIPHOTO YICHUSI.

Ananuz IMPAKTUYCCKUX CHTya].[Hﬁ, CBA3aHHbIX

CO CBOMCTBaMHU ra30B, XKUJKOCTEH U TBEPABIX TEJ

1.2

TeroBble MPOLECCH

21

Temmnepatypa. CBsizp TemnepaTypsl
CO CKOPOCTBIO TEIIOBOI'O JABUXKCHUA
yacTUl. BHYyTpeHHss1  BHeprus.
CriocoObl  M3MEHEHHSI BHYTpPEHHEU
SHEPTHUH: TeIuIonepeaaya u
coBepleHre paboThl. Buabt

TCIUIONICpCAaYU:

ObocHoBaHME TIpaBHJI W3MepeHHs TemrepaTypbl. CpaBHEHHE
Pa3IUYHBIX CIIOCOOOB U3MEPEHUS U MIKaJl TEMIIEPaTypHI.
Habmionenue n 00bACHEHHE OMBITOB, AEMOHCTPUPYIOIINX
W3MEHEHUE BHYTPEHHEW DSHEpPruu Tela B PeE3yibTaTe
TeruIonepeaadn upaboThl BHEIIHUX CHIIL.

HaGmronenue u o0bsICHEHHE OIIBITOB,
00CyXJIeHH e PAaKTUIECKIX CUTYaIlUH,
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TEIIOMPOBOTHOCTD,

KOHBEKIIHS, M3ITydeHue.
KommuectBo TEIIOTHI.
VnenpHas TEII0EMKOCTD
BEIIIECTBA. TemmoodbmeH H
TEIJIOBOE PABHOBECHE.

YpaBHeHue TEILJIOBOT'O
Oamanca. IlmaBnenuwe u
OTBEpJICBAHHE

KPUCTAIDTHYECKUAX BEIIIECTB.

VY nenbHas TEIUIOTa MJIaBJICHHUS.
[TapooOpa3zoBanue u

KOHAEHCAIUS. Hcnapenue.
Kunenne. VYaenpnag  Teriora
mapooOpa3oBaHus.  3aBHCHMOCTb
TEeMIEPaTyphI KHUIICHUS oT
aTMoc(hepHOTOaBIICHUSI.
BnaxHocTts BO3/yXa.
OHeprus TOIUIHBA.

VY nenwHas TeroTa
CTOpaHUSL.

[Ipuntuner  pabOTHI  TEIUIOBBIX
JBUTaTEJIEH KIIJI TEIJIOBOTO
JIBUTATEIIS.

TemnoBsie JABHUI'aTCIIN U

JIEMOHCTPHUPYIOIIUX
TeTIOTICpeIavH:
KOHBEKIIUIO, U3ITyUCHHE.

pa3IN4YHbIC BHUIbI
TEILUIOIIPOBOAHOCTD,

HUccnenoBanue siBjIeHUS TEII00OMeHa

TP CMEIIMBAHUK XOJIOMHOH | ropsueit Bombl. Habmromenue
YCTaHOBJICHUS TEIUIOBOTO PABHOBECHUS MEXKIY TopsdYeH u
xomogHOU Bomoi. OmpenencHue (M3MepeHHE) KOIMICCTBA
TEIUIOTHI, TIOJYYSHHOTO BOJOW MPH TEIIOOOMEHE C HarpeThIM
METATUIECKUM IIMITAHIPOM.
Onpenenenve (m3mepenue)
TETIOEMKOCTH BEILIECTBA.
Pemenne 3aJ1a4, CBA3aHHBIX C BBIYMCIICHUCMKOJIMYCCTBA
TEIUIOTHI ¥ TeTUIOEMKOCTH

IpH TErI000MeHe.

yAEIbHON

AHanmu3  cuUTyaudid  MOpPaKTUYECKOTO  HCIIOJIb30BaHUS
TEIUIOBBIX CBOMCTB BEILIECTB M MaTEpUAJIOB, HAPUMEp, B
LeJsiX SHEProcOepeKeHHUs: TETUTOU30JIAIIHS,

3HeprocOeperarIue KPhIIiu,
TEPMOAKKYMYJISATOpsl W T. 1. Habmoaenue
SIBJIEHUW UCTIAPEHUS] UKOHACHCAIIUH.
Hccnenosanue nporecca HCTIApEHUS
Pa3IUYHbBIX KHIKOCTEH.

OOnbsicHeHUE SBICHUI CTIAPEHUS U
KOHJIEHCALlUU Ha OCHOBE aTOMHO-
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3aIImTa OKpy>Karolei
cpenpl.
3akoH COXpaHEHUS

MIpEeBpaIeHAsT  SHEPTUH
TEIJIOBBIX MPOIIeccax

u
B

MOJIEKYJISIPHOTO YUCHHSL.
Hab6monenune n 0ObSICHEHHE TIPOIecca KAIICHHSI, B TOM YHCITC
3aBUCHMOCTH TEMIICPATYyPhI

KHIICHHS OT JIaBJICHUSI.

Omnpenenenre (M3MEPEHHE) OTHOCUTEIILHOMN BIIaXKHOCTH
BO3yXa.

Haburonenue nporiecca miaBieHUs

KPHUCTAITHYECKOTO BEIIECTBA, HATIPUMED, JIbJIA.

CpaBHEHHE TPOLIECCOB TLIABICHUS

KPUCTAUTMYECKUX Tel M pa3MsIrdeHus: Mpu
HarpeBaHUM aMOP(HBIX TeTl.

Omnpenenenue (M3MEpPEHUE) yIEIbHOU TETUIOTHI IUIABICHUS
JbIA.

O6T>5ICH€HI/I€ SIBIICHUI IIJTaBJICHUA u
KpUCTAUTM3AllMd ~ HAa  OCHOBE  aTOMHO-
MOJICKYJISIPHOTO YUICHUSI.

Pentenue 3aiay, CBSI3aHHBIX C BBIYHCICHUEM KOJIMYECTBA
TEIUIOTHI B TIPOLIECCAX TEILIONEPE/IayuH MPH TUIABICHUH U
KpUCTAITM3AIMN, WUCIMAPSHUM U KOHJCHCAIUHM. AHAIN3
CUTyalluil MPaKTHYECKOrO MPUMCHEHUS SIBIICHUN TTTaBIICHUS
U KPUCTAUIM3alUM, HAIPUMEp, IOIYy4YEHUE CBEPXUYUCTBIX
MaTepHasoB, colieBasl rpenka u Jp.

AHanu3 paboThl U OOBSICHCHHUE MPUHIUIIA ICHCTBYSI
TEIUIOBOTO JBUTATEIS.

Brrurcnenue Kom4yecTBa TEIIOTHI,
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BBIICTISIONIETOCST TPU  CTOPAaHUU PA3NIUYHBIX BUIOB
torumiBa, u KIIJ[ nBurartems.

O6cyxnenne JKOJIOTUIECKUX MTOCTIEICTBUI
HCIOJIb30BaHMs ABUTaTeNe BHYTPEHHETO

CrOpaHus, TEIUIOBBIX U THAPO3IEKTPOCTAHIUN

Hroro no pazneny 28

Pasznen 2. 3J1eKTpnqec1me U MAarHuTHbIC ABJICHUA

2.1 | Dmexrpuyeckue 7 DneKTpu3anus Ted. Habnronenue u npoBeneHuEe OIBITOB
3apsAJbl. [Ba poxaa 3IEKTPUUECKUX I10 DJEKTPU3ALNHN TeJl IIPU CONPUKOCHOBEHUN UUHIYKIUEH.
3apsKeHHBIC Tela M UX 3apsoB. BsaumogeiictBue Habmonenue u 00bsicHEHHE B3aUMOJEHCTBHS OJHOUMEHHO U
B3aHMOJICHCTBHA 3apsKEHHBIX Tel. pPa3sHOUMEHHO 3apsbKeHHbIX Ten. OObsACHEHWE MPUHIUTIA
3akon KymnoHa (3aBUCHMOCTBH CHIIBI | ACWCTBUS 3JICKTPOCKOIIA.
B3aUMOJICUCTBUS OOmpsicHeHWEe  SIBJICHWH  DJIEKTpU3aLUM  TIPH
3apsDKEHHBIX TEJ CONPUKOCHOBEHWHM  TeJl WM  HMHAYKIHEH ¢
OT BEJIMYMHBI 3aPsI0B M PACCTOSHUS | UCIOIB30BaHHEM 3HAHWN 0 HOCHUTEISIX
MEXIy TelaMH). OJIEKTPUUYECKOE | DIEKTPHUYECKHX 3apsi/IOB B BEIECTBE.
moJe. PacnozHaBanne w1 OOBsCHEHHE  SBJICHUIL
Hanpsok8HHOCTb JIEKTPU3allMM B TOBCEAHEBHOW  JKM3HHU.
IEKTPHUECKOTO OJISL Ha0mronenue u 00BsICHEHHE OIIBITOB,
TpuHuun CYTEpIO3HIHN WUTIOCTPUPYIOLINX 3aKOH COXpaHEHUs

3JIEKTPUYECKOTO 3aps/a.
(Ha  KAueCTBEHHOM  YPOBHE). HaGntoneHue OmbITOB MO MOAEIUPOBAHUIO CUIIOBBIX
Hocurenu oekTpudeckux | THHUH JEKTPHHYECKOTO MOJIs.

3apsiIOB. JlleMeHTapHbIiT HccnenoBanue  #EHCTBUSA — DJIEKTPUYECKOTO  IONSL  HaA
MPOBOJHUKU U TUIJICKTPUKU

3JIEKTPUUECKUX MOJIEH

BJIEKTPUUECKUHN 3apsi.

Crpoenue aToma.
[IpoBoHUKM U
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TUDJICKTPUKHU. 3aKOH

COXPaHEHUS IICKTPUIECKOro3apsiia

2.2

ITocTostHHBIN
3JIEKTPUUECKUN TOK

20

DNEeKTPUICCKUN TOK. Y CJIOBHS
CYIIECTBOBAHUS 3JICKTPUIECKOTO
TOKa.

VICTOYHUKH TOCTOSIHHOTO TOKA.

JeiicTBus

3NEKTPUIECKOT 0 TOKa
(TemnoBoe, XUMHUYECKOE,
MarHuTHOE).

ONEeKTpUYECKUd  TOK B
KHUIKOCTAX u rasax.
OJeKTpudecKas Lelb.

Cuna  TOKa. DNeKTpUYECcKOe
HaTpsHKEHUe.

ComnpoTuBneHue MIPOBOAHUKA.
VY nensHoE COIIPOTHUBIICHNE
BemiecTBa. 3akoH OMa JJisl yyacTka
LIETIH. ITocnenoBarenbHOE u
HapaJuielIbHOe COe/IMHEeHNE
IPOBOJHUKOB.

Pabora u MOIITHOCTb

AJIEKTPUIECKOTO TOKA. 3aKOH
Hxoyna—Jlenua.
DIIeKTpUIECKUE TN |

Hab6monenue Pa3IMYHBIX BUIOB JIeUCTBUSA
JNEKTPUIECKOTO TOKa W OOHApyKEHHE 3THUX BHUIOB
JIEUCTBUS B IOBCEIHEBHOM KU3HMU.

HaOmromenne  BO3HWMKHOBEHHSI  Ta30BOTO  paspsga U
3IEKTPUUECKOTO TOKA B )KHJIKOCTHU

COopka W  UCHBITAHHE  DJICKTPUYCCKOH  IIemu
MOCTOSTHHOT'O TOKA.

MN3mepenne cunbl Toka ammepMerpoM. M3mepeHue
3JEKTPUUECKOr0 HAPSHKEHUSIBOJIETMETPOM.

IIpoBenenne U OOBSACHEHHWE  OIIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh

SJIEKTPUYECKOTO CONPOTUBICHUS NPOBOAHUKA OT €ro
JUTMHBI, TUIOIIAIA ONEPEYHOTO CEYEHUS I MaTepurara.
HccnenoBanme  3aBUCHUMOCTH  CHJIBI  TOKa,
MPOTEKAIOLLET0 YePE3 PEIUCTOP,

OT CONPOTUBIICHHUS PE3UCTOpPAa M HANPSHKEHUS Ha
pe3ucrope.

IIpoBepka mnpaBuiia CIHOXKEHUS HANPSDKEHUA TIpU
MOCJICTIOBATEIHHOM COCTMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia A CUIbI TOKA

TIPH MMapalIeIFHOM COSAMHEHUH PE3UCTOPOB.
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oTpeduTeNH
SJIEKTPUUECKON  BHEpruu
obITy. KopoTKoe 3aMbIKaHue

B

AHanu3 CUTyaluil mocaea0BaTeIbHOTO U

[apajyiebHOTO  COCOUHEHWs  NPOBOJHUKOB B
JIOMAITHUX 3JIEKTPUUYECKUX CETSIX.

Pemenne 3amad ¢ mcnonp3oBanneM 3akoHa OMau QopMyn
pacuéra JIEKTPUIECKOTO COIIPOTHUBIICHUS pu
[IOCTIEIOBATEIbBHOM W IApaUIeIbBHOM  COCOUHEHHUH
IIPOBOIHHKOB.

Omnpenenenue paboThl 3JIEKTPUIECKOTO TOKa,
MIPOTEKAIOLIETO YePEe3 PE3UCTOP.

Onpenenenne MOIIHOCTH 3JIEKTPUYECKOT0 TOKa, BBIIETIEMOM
Ha pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa 4epe3 JIAMIIOYKY OT
HanpsbxeHus: Ha Hedd. OnpenenenueKI1/] narpesarensi.
UccnenoBanne mpeoOpa3oBaHHs SHEPTHH MPH MOIbEME
rpy3a 3JIeKTPOIBUTATEIIEM.

OObsicHeHHEe YCTPOWCTBA M IMPHUHIMIA JEHCTBUS JOMALIHUX
3JIEKTpOHArpeBaTeNbHbIX NpuOopoB. OOBICHEHHE NPUYMH
KOPOTKOro 3aMblKaHMd W [IPUHLOUIIA I[CP'ICTBPIH IIJIaBKUX
Ipenoxpanureneil. Peenne 3a1ay ¢ UCIOIb30BaHUEM 3aKOHA

Txoyns—Jlenua

2.3

MarauTHBIC SBICHHS

IlocTostHHBIE MAarauThl.

BsaumoneiicTeue

ITOCTOAHHBIX MarHuToOB.

MaruuTHoe 1oe.
MaruutHoe none 3eMiiu

I/ICCJ'IC,I[OBaHI/IC MAar"duTHOT O B3aHMO,Z[CfICTBHH
ITOCTOSAHHBIX MarHuToOB.

HSyquI/Ie MAarHvuTHOrO IOJII MOCTOSAHHBIX MAarHuTOB IIPU HX
O6’BCI[I/IH€HI/II/I " pa3acJICHUN.

I/ICCJ'ICI[OBEIHI/IG MAargauTHOI'O B3aHMOI[CI7[CTBHSI
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U €ro 3Ha4YeHWe Uil KU3HU Ha
3emue. OnbIT Opcrena.

MarunutHOE oJie
3JEKTPUUECKOTrO TOKA.

IIpumeneHue

SIEKTPOMArHUTOB

B  TexHuke. [JlelicTBue
MAarHUTHOTO TOJISt

Ha TPOBOAHUK C TOKOM.
DIEeKTPOABUTATETh

MOCTOSIHHOT'O TOKa.

Hcnons3zoBanue
3JIEKTPOABUTATEIIEH

B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCIOpTe

IMOCTOSIHHBIX MarHUTOB.
W3ydyeHrne MarHWTHOTO TOJS TOCTOSHHBIX MAarHUTOB TPH WX
o0beIMHEHUH W  paszaelicHuu. lIpoBefeHHME ONBITOB  TIO
BH3YaJIM3AIMX TIOJISl TIOCTOSTHHBIX MarHUTOB.

Uzydenne SIBJICHUS HaMarHUYMBaHHS BEIIIECTBA.
HccnenoBanue  neMCTBUA  DJIEKTPUYECKOTO  TOKA  Ha
MarHUTHYIO CTPEIIKY.

IIpoBeneHue ONBITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTh
CHJIbI B3211/IMOIL€I7[CTBH$I KaTyIIKH

C TOKOM W MarHWTa OT CHJIBI M HATIPABIICHMUS TOKaB KaTYIIIKE.
AHanu3 CUTyalHl MPaKTUYECKOT O NIPUMEHEHUS
ANIEKTPOMAarHUTOB (B OBITOBBIX TEXHMUYECKHX YCTPOHCTBAX,
IMPOMBIIIIJIICHHOCTH, MGI[I/IIII/IHC).

MN3yuenune pgecTBUS MArHUTHOrO MO Ha

IIPOBOJHHK C TOKOM.

H3yuenue JIEUCTBUS 3JIEKTPOJABUIATEIS.
Nsmepenue KT AIEKTPOJBUTaTEILHON
YCTaHOBKHU.

Pacno3naBanue w  aHanM3  pas3IMYHBIX
NIPUMEHEHUH 3JIEKTPOABUTaTENCH
(TpancmopT, OBITOBEIE YCTPOICTBA U AP.)

2.4

ONeKTpOMarHuTHas
WHYKIHST

Oneitel ~ dapanes. SBnenne
3JIEKTPOMArHUTHOM

nHaykuuu. [Ipasuno Jlenna.
DIeKTporeHepaTop.

OIMBITHI 110 UCCIIENOBAHUIO SIBICHHMS

3JIEKTPOMATHUTHOW WHIYKITUH: HCCIICOBAHUE N3MCHEHHIA
3HAYCHUS U HAPaBIICHUS

HHIYKITMOHHOTO TOKA
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CriocoOsr MOJTY4eHUS
ANEKTPUUYECKOM SHEPTUH.

OneKTpOoCTaHLIUU
Ha BO300HOBIISIEMBIX

HUCTOYHHKaX SOHEPTUU

Hroro no pazueny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC
Ne HaumenoBanue Komiaectso [IporpammHoOe conepkanne OCHOBHBIE BUABI ACATEILHOCTH 00YYarOIINXCs
n/n 9acoB
pa3menoB W TeM
y4eOHOTO IpeameTa
Paznen 1. MexaHnueckue siBJeHUs
1.1 | Mexanmueckoe 10 MexaHunueckoe JBIDKEHHE. AHamm3 W 0oOCyXKJEHHE  pa3IM4YHBIX  [PUMEPOB
JBIKGHHE M CIIOCOOBI €ro MarepuanbHasi TOUKA. MEXaHHUUYECKOTO IBUKECHHUS.
OIMCAHMS Cucrema oTCUéTa. OO6cyXxIeHre IPaHUI] MPUMEHUMOCTH MOJICIH
OTHOCHTEJIBHOCTh MEXaHUYECKOTO «MaTepualbHask TOUKay.
TIBHKEHHSL. OnuncaHnne  MEXaHHYECKOTO  JBW)KEHHS  Pa3INYHBIMH

PaBHOMEpHOE
MNPSIMOIMHEMHOE IBUKEHHUE.

HepasromepHoe

MPSIMOJIMHEWHOE IBUKECHHUE.
Cpennsis Hu MTI'HOBEHHAs
CKOpOCTb TeJia Ipu
HEPaBHOMEPHOM JIBIDKCHUH.
YckopeHue.

PaBHOyCKOpEHHOE

NPAMOJIMHENHOE JIBUKEHHUE.
CBo0OOHOC TTAJICHHE.

OnbITHI lanumnes.
PaBHOMEpHOE ABWXXEHHE 1O
OKPYKHOCTH.

[leproa n wactoTta oOpareHus.
Jluneitnas u
YIII0Basi CKOPOCTH.

criocobamu (ypaBHEHUE, TabIwa,rpaduk).

AHanu3 >KU3HEHHBIX CUTYyallld, B KOTOPBIX TPOSIBIISETCS
OTHOCHUTEJIbHOCTh MEXaHUYECKOT'OJIBUYKECHHS.
Habnronenue MEXaHUYECKOT0 JBIDKEHUS
OTHOCHUTENFHO PA3HBIX TEJl OTCUETA.

CpaBHeHHe IMyTel U TPaeKTOPHU IBMKEHHS OJHOTO U TOTO
e TeJla OTHOCUTEIIFHO Pa3HbIXTEN OTCUETA.

Ananu3 Texkcra l'annies 00 OTHOCHUTENBHOCTH IBU)KEHUS,;
BBITIOJTHEHHE 3aJJaHUN TI0 TEKCTY (CMBICIIOBOE UTEHUE).
Onpexenenne cpeAHel CKOPOCTH CKOJIBKEHUS OpyCcKa WiIH
JBIDKEHUS [IApHUKA 110 HAKIIOHHOMIIIIOCKOCTH.

AHanu3 1 00CyXIeHHe CTIOCO00B

TCJIa
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LentpoctpeMuTenpHoe npuOIMKEHHOTO OMpeieTIeHNs MTHOBEHHOWCKOPOCTH.
YCKOpEHHe OnpeneneHUe CKOPOCTH PaBHOMEPHOTO JBIKCHUS
(mapuka B OJKUJIKOCTH, MOJEIHU DJIEKTPHYECKOTO
aBTOMOOWIIS U T. II.).

Omnpenenenre MyTH, MPONHAEHHOTO 3a IAHHBIN MMPOMEXKYTOK]
BpPEMEHH, U CKOPOCTHU Tela

Mo TpaduKy 3aBUCUMOCTH TYTH PAaBHOMEPHOTO JBHKCHUS
OT BPEMEHH.

OOcyxneHne  BO3MOXHBIX  NPUHIUIOB  JTEHCTBHS
prOOPOB, U3MEPSIOIIMX CKOPOCTh(CITUAOMETPOR).
BrruncieHue myTd 1 CKOPOCTH IIPH

PaBHOYCKOPEHHOM NPSIMOJIMHEHHOM JABHKCHUUTENA.
OnpenesneHre TPOHICHHOTO MyTH M yCKOPEHUSIBUKCHUS Tea
1o rpa)uKy 3aBUCUMOCTH

CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO JBHKEHHUS
TeNa OT BPEMEHHU.

Iposepka eunomesvl: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

6e3 HauanbHOU CKOPOCMU HYMU OMHOCAMCSA KAK psio
HEeYEMHbIX HlUCel, Mo COOMBEMCMBYIOuUe NPOMENCYMKU
epemeHu

00UHAKOBYL.
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Omnpenenenne  yCKOpPEeHHS  Tela  IIPH
PaBHOYCKOPEHHOM TBIOKCHAN o
HaKJIOHHOM TIOCKOCTH.

W3mepenne mepuoja W 4YacTOTHI OOpalleHHs Teia Mo
OKPYKHOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHUS

TeJa Mo OKPYXHOCTH.
Pemienne 3amau  Ha  omnpeneneHue
KMHEMaTHYECKUX XapaKTePUCTHK

MEXaHHYECKOTO JBUKECHUS Pa3ITHUYHBIX BUJIOB.
Pacnio3HaBanwe u mpuOMMKEHHOE OIMCAHHE Pa3TUIHBIX
BHUJIOB MEXaHWYECKOTO JBIDKEHHUS B TIPUPOAE M TEXHHUKE
(Ha mpEMepax CBOOOMHO TMMANAIOMIMX TEJ, JBIDKEHUS
JKHBOTHBIX,

HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEJCTB U JP.)

1.2

BiaumopeiicTBue Tea

20

IlepBeiii  3akoH  HeroToHa.
Bropoii  3akoH HeroToHa.
Tpernii 3aKOH HeroToHa.

[TpuHIMI Cyneprno3uuuucu.

Cuna ympyroctu. 3akoH ['yka.
Cuna  TpeHus: cuina  TpEHHUA
CKOJIBXKEHMS, CHJIa TPEHHUs IOKOA,
JIpyTH€ BUIBITPEHMSL.

Cuna TSDKeCTH U 3aKOH
BCCMUPHOTI'O TATOTCHHA.

Habnronenue 1 o0CykIeHHE OIIBITOB

C JIBIDKCHUEM Tella TIPH YMEHBIICHUU BIMSHUS IPYTUX Tel,
MPEIATCTBYIOMIUX JIBUKCHUIO.

Anamn3 Tekcta lammnes ¢ ONMCAaHHEM MBICIEHHOTO
OKCIIEPUMEHTa, OOOCHOBBLIBAIONIETO 3aKOH WHEPIINY;
BBITIOJTHEHHE 33JIJAHHUH 110 TEKCTY (CMBICIIOBOCUTEHHE).
OOcyxeHne BO3MOXXHOCTH BBIITOJTHCHHS 3aKOHA
VHEPLUH B PA3JIMYHBIX CUCTEMAX OTCYETA.

Hab6mronenune n o0cyk1eHne MEXaHTIECKUX
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Yckopenne CBOOOTHOTO ITaICHUS.
Jewkenne mnanet Bokpyr CoiHIa.

IlepBas
KOCMMYECKAast CKOPOCTb.
HesecomocTs u MEepErpy3KH.

PaBHOBEeCHE MaTepuaIbHON TOUKH.

AGCOoIIOTHO TBEpAOE TeIo.
PaBHoBecue TBEpHOro TEma C
3aKpEIUVIEHHOM OCBhK0  BpallCHUS.

MoOMEHT CHJIBI.
Hentp Ts3KecTH

SIBICHUH, TPOUCXOJISIIIUX B CHCTEME OTCUETA

«Tenexka» mpu e€ paBHOMEPHOM

U YCKOPEHHOM JIBW)KEHHHM OTHOCHUTENIBHO KabuHeTa
bH3uKy.

JleficTBYsI ¢ BEKTOPaMHM CHII: BBIITOJIHEHUE3aIaHU TI0
CJIOCHHIO U BEIUUTAHUIO BEKTOPOB.

Hab6monenune 1/ MIPOBEICHHE OTIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCHMOCTh YCKOPCHHS Tela OT
MPUIOKEHHON K HEMY CHITBI M MAcChITENA.

Ananus u O6’I)SICH€HI/IC SIBJICHUM

C HCIIOJIb30BaHUWEM BTOporo 3akoHa HeioTona. Pemenue
3aJjay C HCIOJB30BaHMEM BTOpPOro 3akoHa HpioToHa
MIPaBUIIA CJIOKEHUS CHIL.

Omnpenenenne KXECTKOCTHU MPYKUHBI.

AHanu3 cHUTyalMii, B KOTOPBIX HAOJIOIAIOTCS yIIPyTUe
nepopMaIim, 1 uX o0bsICHEHHE

C MCHOJIb30BaHUEM 3aKoHa I 'yKa.

Pewenne 3ana4 ¢ ucrions3zoBanueM 3akoHal 'yka.

HCCHCHOB&HI/IG 3aBUCHUMOCTH CHUJIbI TPCHUSA
CKONILXKEHUS  OT  CHJIBI  HOPMAJBHOIO
OO0cyxIeHne pe3ybTaToB UCCIIeA0BaHUS.
Onpenenenue KO3 pHUIMEeHTa
CKOJIBXXCHUS.

I/ISMCpeHI/IC CHJIbI TPCHUS MMOKOA.

TpeHus

JaBJICHHUA.
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Pemenne 3amau ¢ ucnonb3oBaHHEM (DOPMYJIIBI JIJIST CHITBI
TPCHHUSI CKOJIBKEHUSI.

AHanu3 JABIDKEHUS TN TONBKO TOJ JEHCTBHEM CHUIBI
TSHKECTH — CBOOOTHOTO TIA/ICHUSI.

OO0BsicHEeHUE HE3aBHCUMOCTHU YCKOpEHUs
CBOOOHOTO MAJICHHSI OT MACChI TeJa.

OneHka  BEINUYMHBI  CHJIBI  TSITOTCHUS,
JeHCTByIOLe MeXAay IByMs Tenamu (ams

Pa3HBIX Macc).

AHanu3 JBWKCHHS HEOECHBIX TE IOJ

JICHCTBUEM CHJIBI TATOTEHUS

(c HCIIOJIb30BaHUEM JIOTIOJTHUTETBHBIX
HMCTOYHUKOB MH(OPMAITUH ).

Pemenne 3agady ¢ UCHOJB30BaHMEM  3aKOHA
BCEMHUPHOTO TATOTEHUS U (POPMYITBI

1T pacu€Ta CHIIBI TSOKECTH. AHANIM3

OPUTMHAJILHOTO TEKCTA,

OTHCHIBAIOIIETO  MPOSIBIIEHUS  3aKOHA  BCEMHPHOTO
TATOTEHUS; BBITIOJIHEHUE 3aJ]aHUid 10 TEKCTY (CMBICIOBOE
YTCHHE).

HaGmonenne u o0cyk1eHUe OTIBITOB

10 U3MEHEHHIO Beca Tejia PU YCKOPEHHOM/IBUYKCHHUU.
AHanu3  yCIIOBMH  BO3HUKHOBEHHS  HEBECOMOCTH W

Meperpy3KH.
Pemenue 3a1a4 Ha onpejesieHUE Beca Tena
B Pa3JIMYHBIX YCIOBHSX.
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Amnanus CHII, HCIZCTBYIOIHHX Ha  TCJO,
IMOKOAIICCCA Ha OIope.

OHPCIICHCHI/IG LCHTpPA TAKECTHU PA3TIMYHBIX TCJI

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynsc Tena. N3menenue
uMmnynsca. Mmnynbe cuiibl. 3aKoH
COXpaHEHUs
PeakTuBHOE JBIKEHUE.
Mexanunueckast pabora u
MOIITHOCTh. PaboTa cHil TsKeCTH,
YOPYTOCTH, TPEHUSL. CBs13pb
SHEPTUHI u paboThL
[lorennmanbHast »HEprust Teia,
MOJHATOTO HAaJ IOBEPXHOCTHIO
3emuid. [loreHumanbHas >Heprus
CKATOU IPY>KUHBI.

Kunetnuaeckas sneprus. Teopema o
KUHETHYECKOW  JHEpPrud. 3aKOoH
COXpaHEHUSIMEXaHUIECKOI SHEPTUU

UMITyJbCAa.

Habmonenne " o0CyXIeHne
JEMOHCTPHUPYIOUINX Iiepeiady HMITyJIbca
Npy B3aUMOACHCTBHU TeJl, 3aKOH COXPaHEHHS UMITYJIbca
npu aOCOTIOTHO YIIPYTOM M HEYIPYTOM B3aUMO/ICHCTBUH
Tell.

OIIBITOB,

AHanmu3 cUTyalluii B OKpY)KalOIIeH JKU3HU C
HCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Pacno3naBaHue siBNeHUs] peaKTUBHOTO JBUKEHUS

B IIPUPOJE U TEXHUKE.

[IpuMmeHeHne 3aKOHA COXpaHEHUs HUMITyJbca ISl pacdeéTa
pe3yibTaTOB  B3aUMOJCUCTBHMS  Ten (Ha  mpuMepax
HEYNPYroro B3aUMOACUCTBUS, YIPYroro LEHTPAIBHOIO
B3aUMOJICUCTBUS JBYXOAMHAKOBBIX T, OAHO U3 KOTOPBIX
HETIOABMKHO).

Pemlenne 3amady ¢ WMCHOJIB30BaHUEM  3aKOHA
COXpaHEHUs UMITYJIbCa.

Onpenenenre pabOThl  CHIIBI  yIPYrOCTH TPU

noabEMeE rpysa ¢ UCIOJIb30BAHUEMHEIOABUKHOTO

Y TIOJIBMYKHOTO 0710K0B.M3MepeHre MOITHOCTH.

M3mepenue MoTeHIUATbHOW SHEPTHH YIIPYTO
Je(pOpPMUPOBAHHOM TPY>KUHBI.
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N3mepenne KMHETUYECKON PHEPTrUu Telamo JJIUHE
TOPMO3HOTO ITyTH.

DKCIepUMEHTAITFHOE CpaBHEHHE W3MEHEHUS
MOTEHIIMAIPHON W KHUHETHYECKOM DSHEPruid Tena mpu
JIBIDKCHUH T10 HAKJIIOHHOM MJIOCKOCTH.

DKCIEepUMEHTAIbHAS IIpOBepKa 3aKOHA
COXpPaHEHUS MEXAaHHYECKOH OJHEPIUHh  IIpH
CBOOOHOM TTaJICHHH.

[Tpumenenue 3aKoHa COXPaHCHUS

MEXaHWYEeCKOW SHEPTUH JUIsl pacuéra

MOTEHIIMAIIBHOM U KUHETUYECKOH sHepruil tena. PemieHue
3a7a4 C UCIOJIb30BAaHUEM 3aKOHA

COXpPaHCHUA MeXaHHYEeCKOM OHEPruu

Hroro no pazueny 40
Paszgen 2. Mexann4ecKue KoJ1e0aHus U BOJTHDI
2.1 | Mexannyeckue 7
KoJIeOaHUs

Konebarennnoe JBIKEHUE.
OcHOBHbIE XapaKTepPUCTUKU
KOJICOaHWI:  MEepHuojN,  4acrora,
aMILTUTY /1A,

MaremaTndeckuit u
MPY>KUHHBIH MasITHUKH.

[IpeBpamnienne sHepruu Npu
KOJIe0ATEIIEHOM JIBUXKCHUH.
3aTyxaromue KoJeOaHusl.
BrinyxneHnbie KoJeOaHusl.

Pe3onanc

HaGimonenue xosiebanuii 1moja JACUCTBUEM CHII TSDKECTH U
YOPYroCTH ¥ OOHApy>KEHHE TMOJOOHBIX KOJeOaHUH B
OKPYKaIOIIeM MUPE.

Anamu3 kojne0aHMd Tpy3a Ha HHUTH M Ha

npyxune. OnpeneaeHre 4acTOThI

KoJIe0aHUI MAaTEMaTHYECKOTO U IIPY>KHHHOTOMAasTHUKOB.
HaOmroneuune n 00BsICHEHUE SIBIICHUS
pe3oHaHca.

I/ICCHCZIOBaHI/Ie 3aBUCUMOCTH IIE€PpHUOIa
KoJIeOaHMit NMOABCHICHHOI'O K HUTU I'Py3a0T JJIMHbI

HUTH.
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IIpoBepka HE3aBHUCHMOCTH TMEpHOAa KOIeOaHWA Tpy3a,
MOJIBEIICHHOTO K JIEHTE, OT Macchl Tpy3a. HaOmonenue
00CYX/IEHHE OIBITOB, JCMOHCTPUPYIOIIUX 3aBHCHUMOCTH
neprosa

KOJICOAHUI TPYKHUHHOTO MasTHHKA OT MacChl Tpy3a U
KECTKOCTH TIPY>KUHBIL.

[MpuMeHeHne MaTeMaTHYECKOTO U MPYKHHHOTOMAsTHUKOB B
KayecTBE  MOJEAEeH I OMHCAHWSA  KoyleOaHuit B
OKpYKaIOIIIEM MHUpE.

Pemrenne 3amady, CBS3aHHBIX C BBIYMCICHHEM HIIH
OIICHKOM YacTOTHI (IIepHoIa) KoJieOaHui

Hszmepernue ycropenus c60600H020 nadenust

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHuueckue BOJIHEI.
CBolicTBa MEXaHMYECKUX BOJIH.
[IpononsHbie 1

MOTIEPEYHbIE BOHBI. [[TiiHA BOJTHEBI
U CKOPOCTh €€ pacIpOCTPAHCHHUSI.
Mexanndeckue BOJHBI B
TBEPIOM Tee,
CEMCMHUYECKHUE BOTHEI.

3Byk. ['poMkocTh 3Byka U
BBICOTa TOHA. OTpaXeHUE 3BYyKa.
WudpasByk u ynbTpazByk

OOHapykeHHE W aHajiW3 BOIJIHOBBIX SIBJICHHWH B
OKpYKaroIlleM MUpe.

HaGmonenne  pacnpocTpaHeHUs NPOAOJBHBIX U
MIOTIEPEYHBIX BOJH (Ha MOJIENN) U

oOHapyXeHHe aHAJIOTHYHBIX BUIOB BOJHB MPHUPOJIE
(3BYK, BOJIHBI Ha BOJIE).

Bbrunciaenue  JUIMHBI  BOJIHBI M CKOPOCTH
pacipocTpaHeHHs 3BYKOBBIX BOJH.

DKCHEpUMEHTANIbHOE OIPEICICHUE TPaHUIl YaCTOTHI
CIIBIIITAMBIX 3BYKOBBIX KOJICOaHMIA.

Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa

OT 4YacToThl (B TOM 4YHCJIE, C UCIOIh30BAHUEM
MY3BIKJILHBIX HHCTPYMEHTOB).

HaOmronenne 1 00bsICHEHUE SIBJIEHUS

aKyCTUYECKOTO pEe30HaHCA.
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Ananms OPHUTHHAIIBHOTO TEKCTa, MOCBSIIEHHOTO
WCTIIOJTb30BAHMIO 3ByKa (MM yIBTPa3ByKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK
B MEIWIIMHE W JIP.); BHITIOJHEHNE 3aJaHUHA IO TEKCTY

(cMBICITIOBOE UTCHHE)

Uroro no pazgeny

15

Pasznen 3. 3HeKTp0MaFHHTHO€ IMOJI€ M 3JICKTPOMAIrHUTHBIC BOJTHBI

3.1 DNeKTPOMAarHUTHOE MoJIe 6 DNeKTpOMarHuTHOE none. | Iloctpoenue paccykaeHui, 000CHOBBIBAIOIINX B3aNMOCBS3b
u OneKTpoMarHuTHHIE BOJIHBL. IEKTPUIECKOTO ¥ MArHUTHOTO TOJIEH.
3IIEKTPOMAarHUTHEIE CroiicTBa DKcnepuMeHTalIbHOE u3ydeHue CBOWCTB
BOJIHBI IEKTPOMATHATHBIX BONH. lllkana | OMCKTPOMArHWTHBIX BONH (B TOM d9HCIE C
IEKTPOMATHATHBIX BonH. | TIOMOILBIO MOOMIBHOTO TenedoHa).
HVCIons30BaHme Amnanus PEHTT€HOBCKHUX CHHMKOB
3JIEKTPOMArHUTHBIX BOJH IS HCTIOBEYCCKOTO OpraHu3Ma.
COTOBOM CBSI3M. Ananms TEKCTOB, OIHCHIBAIOIINX HPOSIBIICHHS
DJleKTpPOMAarHUTHasi MpUpoja cpera, | MCKTPOMArHHTHOTO  HM3Iy4CHHs B MPHPOIE: IKHBBIC
CKOpOCTB CBeTa. OpraHu3Mbl, W3JIy4eHHUs HEOSCHBIX Tell (CMBICIOBOE
BosiHOBBIE CBOIiCTBa CBETA YTEHHUE).
PacnoznaBanue u aHaIu3 Pa3JInYHBIX
NPUMEHEHUH 3JIeKTPOMarHUTHBIX BOJTHB TEXHHUKE.
M3y4eHne BOITHOBBIX CBOICTB CBETA.
Pemenne 3ama4 ¢ wcnonb3oBaHUEM (OPMYI ISl CKOPOCTH
3NIEKTPOMArHUTHBIX BOJIH, JJTHHBI
BOJIHBI M 4YaCTOTHI CBETA
Htoro no paszageny 6
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Pasgen 4. CBeToBELI€ ABJICHUS

4.1

3aKOHBI
pacmnpocTpaHeHHs
cBETa

JlyueBass  Mopmenb  cBeTa.
Hcrounuku cBera.
IIpsamonnHetHOE pacpoCTpaHEHUE
cBera. 3armenus Connama u JIyHBL

OTpakeHme CBeTa. ITmockoe
3epKajo. 3aKOH OTPaKEHHI CBETa.
[Ipenomnenue CBETa. 3akoH
MPENOMIIEHUS CBETA. ITonnoe
BHYTpEHHEE  OTpak€HHUE  CBeETa.
Hcnons3zoBanue IIOJIHOTO
BHYTPEHHETO OTpaKEeHUA B

OIITHUYCCKUX CBCTOBOJAX

Habmronenne onbIToB, IEMOHCTPUPYIOLTIX

SBIICHUE TMPSIMOJIMHEWHOTO PACIpPOCTPAHEHUS CBETa
(BO3HHKHOBEHHWE TEHU U MOIYTCHHN),

W MX MHTEpOpEeTalusi C UCIOJB30BAaHUEM MOHSATHS
CBETOBOTO JTyYa.

OOBsiICHEHHE M MOJAEIHMPOBAHHE CONHEYHOI'O W JYHHOTO
3aTMEHUM.

HccrnenoBanne 3aBUCUMOCTH yTiIa OTPa)XEHHS CBETOBOTO
Jy4a OT yrIJia aJileHusl.

Nzydenune cBOHCTB n300pakeHUs B IIIOCKOM3EPKAIIE.

Hab6ronenue 1 00bsICHEHHE OIIBITOB

MO TIOJYYEHHUIO N300paKeHUH B BOTHYTOM M BBIITYKIIOM
3epkanax. Habmogenne u

00BSICHEHHE OIBITOB 10 MPEJIOMJICHUIO CBETa HA TPAHUIIC
paSJ’II/I‘IHBIX cpe,u, B TOM 4YHUCJIC OIIBITOB C IIOJIHBIM
BHYTPEHHUM OTPaKCHUEM.

HccnenoBanne 3aBUCHMOCTH yIiia MPEJIOMJICHUS OT yria
MaJIcHUs CBETOBOTO JTyYaHa IPAHUIIC «BO3TYX—CTEKIION.
Pacno3naBaHue SBIEHUH OTpakeHUs U IPEJIOMIICHHUS
CB€Ta B IIOBCEIHEBHOM >KM3HH. AHAIN3 U OOBSICHEHHE
SIBIICHUST ONITHYECKOTOMHPAXKA.

Pemenue 3amad ¢ HCOIL30BaHUEM 3aKOHOB
OTpa’XC€HUA U IIPEIIOMIICHUA CBETA
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4.2 JIuasel ¥ ONTUYECKHE JIunza. Xom omyuedt B gmH3e. | [lomydyeHue n300pa’keHHI C IOMOIIBIO COOMpPAOIICH U
npudOpHI Onrtuueckas cuctema | paccemBaromeid smH3. Ormnpenenerne  (HOKyCHOTO
¢doroanmapaTa, MHKPOCKONa H | PACCTOSHUS M ONTHYECKOH CHIJIBI COOMPAOIIECH JTUH3HI.
TellecKona. Ia3 Kak omThdeckas | AHaJIW3 YCTPOMCTBA M MPUHIMIIA ACHCTBUSHEKOTOPBIX
cucrema. ONTUYECKUX MPHOOPOB: (oToamnmapara, MUKPOCKOIIA,
Bbrnuzopykoctb u TEJIeCKOTIA.
JalTbHO30PKOCTD W3yueHne mMozaenu ria3a Kak ONTHYECKONW CHCTEMBI.
AHanu3 sBJICHUN OMU30PYKOCTH U JabHO30PKOCTH,
MpUHIUIA JeHCTBUA
OYKOB
4.3 Paznoxenune 6enorocsera Paziioskenue 6eIoro cBeTa Habmnronenue pa3inoxeHust 0eJI0ro CBETaB CIEKTP.
B CHEKTp B crekrp. Ombrrsl  HbloToHa. Hab6nronenue 1 00bsICHEHHE OTIBITOB
CJl0€eHHe CIEKTPAIbHBIX LBeToB. | O TIOJIYHEHHIO Oenoro cBeTa TPU CIOXKEHUH CBETa
Hucnepcus cseta PasHbIX LIBETOB.
[IpoBeneHue 1 00bSICHEHHE OTIHITOB
110 BOCHPUSTHIO [[BETA MIPEIMETOB IIPH UX
HaOIIOJIEHNH Yepe3 IBETOBbIe (PHIBTPHI (I[BETHBIE
OYKH)

Hroro no pasneny

15

Pa3nea 5. KBanToBEI€E IBJeHUSA

5.1 | HMcoyckanue u
HOTJIOLIEHUE CBETa
aTOMOM

OnbiTel Pesepdopna u mmanerapHas
mozenb atoma.Mogens aroma bopa.
Hcnyckanue u nornomnieHue

Ob6cyxnenne 1uenu onbIiToB Pesepdopma mo
WCCIIEIOBAHUIO aTOMOB, BBIJIBIKECHHE

THUIIOTE3 O BO3MOKHEBIX PE3YJIbTaTaX OIIBITOB

B 3aBHCUMOCTH OT MPEAIOIaraeMoro CTpOSHHs
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ceeta  aromMoM.  KBaHTEHI
JIunenyarele CIEKTPHI

aToMOB, (OPMYJTUPOBAHHE BBIBOJIOB W3
pe3yJIbTaTOB OIBITOB,

OOcyxneHne TMPOTUBOPEYHH TIUIAHETAPHOW MOJENH
aToMa W OCHOBaHWM Juis THNOTe3bl bopa o
CTaIlMOHAPHBIX OpOHWTax 3JeKTpoHOB. HabnroneHue
CIUIONIHBIX W JIMHEHYaThIX CIHCKTPOB  M3ITyYCHHS
Pa3IMYHBIX BEUICCTB.

OObsICHeHNE TUHEWYATHIX CTIEKTPOB U3TYUCHHS

5.2

CrpoeHue aTOMHOTos1Apa

PamnoaktuBHOCTH. Anbda-, Oeta- u
raMma-u3iay4yeHusl. Crpoenue
aToMHOrO siipa. Hykionnas Mmonens
aTOMHOI'0 sapa. H3otonsl.
PannoaktuBHbIE MpEeBpaIECHU.
Ilepuon mosypacnajga aTOMHBIX
saep

OO0cyx/IeHrne BO3MOXKHBIX THIOTE3 O MOEISX CTPOSHHUS
sanpa.

OnpeneneHre cocTaBa fep MO 3aJaHHBIM MAacCOBEIM |

3aps0OBBIM YHCIIaM U

IO MOJIOKEHUIO B IEPUOANIECKON CUCTEMEDTIEMEHTOB.
AHanmu3 UW3MEHEHHsI CcOocTaBa sjipa H  €ro
MIOJIOKEHUSI B TIEPUOAMYECKON CUCTEME TIPH O-
PaMOaKTUBHOCTH.

UccnenoBanne  TpeKOB  (-4aCTHI[ 10  TOTOBBIM
¢dororpadusm.

O0OHapyKeHHEe W HW3MEpPeHHE pPaJMAllMOHHOTO (JOoHA C
MTOMOIIIBIO IO3UMETPA, OIEHKA €r0 HHTCHCUBHOCTH.
Ananmuz OMOJIOrHYECKUX W3MEHEHMH,
MIPOUCXOASIINX 1 (V) JIeUCTBUEM
PaINOaKTUBHBIX U3TyUEHUH.

Hcnonp3oBanue pagnoakTHBHBIX H3ITYICHHIMA

B MEJIHUITMHE
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5.3 | SlaepHble peakuuu

SnepHbie peaKIuH. 3aKoHBI
COXpaHEHUS 3apsAI0BOTO "
MacCOBOTO 4HCENl. DHEPrHsl CBS3U
aToMHBIX siep. CBsi3b Macchl U
sHepruu. Peakuum cuHTE3a W
JeTICHHS SiAep.

Ucrtounnku sneprun ConrHIam 3BE31.
Snepnass sHepretuka. JlecTBUs
PaAMOAKTUBHBIX U3ITyYSHHH

Ha >XUBBIC OPIaHU3MBbI

Pemenwne 3a1a4 ¢ MCTIONB30BaHNEM 3aKOHOBCOXPAHEHHUS
MacCoOBBIX ¥ 3apsIOBBIX 4YHCEN Ha OIpeeIeHre
pe3yJbTAaTOB SACPHBIX PEAKIIMIA; aHATU3 BO3MOXXHOCTH

WJIH HEBO3MOKHOCTH SIAEPHON PEeaKIIny.

OrneHKa SHEPTUH CBS3U SAep C WCHOJIB30BaHHEM (HOPMYITBI
OUHIITEHHA.

O6cyxnenne MIEPCTICKTHB HCTIONTH30BaHUS
YIPaBISIEMOT0 TEPMOSIIEPHOTO CHHTE3A.

O6cy>xaeHne NpeuMyILECTB 1 3KOIOTUIECKUX
npo6JeM, CBA3aHHBIX C SIEPHOM SHEPTeTUKOM

Uroro no pazgeny

17

IHoBTOpPUTEIBHO-000011IaI0 M MOYJIb

[ToBTOpEHUE
00o0mieHne
CoJepKaHus Kypca

¢u3uku 3a 7—9 Kiaccel

u

9

Cucremaruzaiyst U1 0000IIEHHE
MPEIMETHOTO COJACPIKAHUSA U
OIIBbITA

JIEATETHLHOCTH,

MPHOOPETEHHOTO

MIPU U3YYCHUH BCETO Kypcahu3nKu
OCHOBHOTO 00111eT000pa30BaHHUS.

IloaroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY

9K3aMeHy MO0 (HU3UKE IS
oOyJaronmxcs,

BBIOpABIIIHX 3TOT y4eOHBII
peaMeT

Brinonaenue y4eOHBIX 3aJIaHAM,
JIEMOHCTPAIIMHA KOMIIETEHTHOCTEH,
XapaKTePU3YIONTUX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTB:

TpeOyroInX

— NPUMEHEHUs]  TOJyYeHHBIX  3HaHUH  JUId
HAY4YHOTO OOBSICHEHUs] (DU3NYECKUX SIBICHUHA B
OKpYyKarollle npupoze,

B TIOBCEJTHEBHOM JKM3HM W  BBISBIICHUSA
(U3UYECKUX  OCHOB pAla  COBPEMEHHBIX
TEXHOJIOTHM;

— HNPUMCHCHUS OCBOCHHBIX
SKCIICPUMEHTAIBHBIX yMeHI/Iﬁ

I UCCIICAOBAHUsA (I)I/IBI/ILICCKI/IX ﬂBHCHI/Iﬁ, B TOM

YHnCJIC IJIA IIPOBEPKHU T'MIIOTE3
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Y BBISIBJICHHSI 3aKOHOMEPHOCTEH.

Pemenne pacy€THBIX 3a1a4, B TOM YHCIIE TPEIITOIAraroITiuX
HCITOJIb30BaHUEe (DU3MUSCKUX MOJCICH W OCHOBAaHHBIX Ha
COZlepKaHWU Pa3IIUYHBIX Pa3JeNioB Kypca (pr3uKy.

Brinmonnenue u 3aliuTa rpynmnoBbIX UIIN
WHIONBUAYAJTbHBIX ITPOCKTOB, CBsA3aHHBIX C

collepikaHueM Kypca (pr3uKu

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

102
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