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PabGouass mporpamma mo ydyeOHOMy mnpeamery «®Pusuka» (0a30BbI ypOBEHB)
(mpeametHas obnacth «EcTecTBEHHO-HAyuHBIE MPEIMETHI») (J1ajee COOTBETCTBEHHO —
nporpaMMa no (Qusuke, (U3MKa) BKIOYAECT MOSCHUTENBHYIO 3alHMCKY, COJEp’KaHUE
oOyueHusl, TUIaHUPYEMbI€ Pe3yJIbTaThl OCBOCHUS MPOTPaMMBI 10 (PU3UKE, TEMATUIECKOE
IUTAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢pu3rke Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs COCTaBJICHA Ha
OCHOBE TMOJOXEHUM W TpeOOBaHMI K pe3yjbTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3zoBaTesibHON mporpaMmsbl, npeactabieHHbix B DI'OC OO0, a Takxke C
yuéToM (enepanbHOl paboueil mporpaMMbl BociuTaHusi U KoHIENIMKM penoaaBaHust
y4eOHoro npeamera « Du3nKay.

ConepxaHue mporpaMmbl MO  (U3MKE HaAMpaBlIeHO Ha  (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA U OPraHU3alui0 U3ydyeHus (pU3UKU
Ha JEesATEJIbHOCTHONM OCHOBE. B mporpamme no ¢usuke y4MTHIBAlOTCS BO3MOKHOCTU
yueOHOoro mnpeamera B peanuzanuu TpedboBanuitk PI'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJIbTaTaM OO0y4YEHHUs, a TaKKE MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyUYHBIX Y4Y€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET paclpeiesieHue y4eOHOro maTepuala Io
rojiam o0yueHus (1o Kjaccam), mpeajiaraeT IpUMEPHYIO MOCIeI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHsI IPEIMETHOIO COAEPKaHUS U yUETE BO3PACTHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.

[Iporpamma no ¢usuke paspaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKONW MOMOIIH
YUUTEIIO B CO3/IaHUH paboyel MporpaMmsl 1o y4eOHOMY MIPEAMETY.

duznka SABISIETCS CHUCTEMOOOPA3YIOMIUM ISl €CTeCTBEHHO-HAYYHBIX YUeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XHMHEH, Ouoyiorueil, actpoHoMHue U (u3udeckoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa, MPEAOCTaBIICT HaubOojee SCHbIC
oOpa3upl MPUMEHEHUsT HAyYHOTrO METOoJa IO3HAaHHsS, TO €CTh CHoco0a MOJy4eHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 TIaBHBIX 3ajad  (PU3MYECKOTOo OOpa3oBaHUS B CTPYKType oOOIIero
o0Opa30BaHMs COCTOUT B (DOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTepeca
K HayKe y oOydJaromuxcsi.

Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINONAracT OBJAJACHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTb:

HAy4HO OOBSICHATH SBJICHUS,

OLICHUBATh U TOHUMATh OCOOCHHOCTU HAYYHOTO UCCIIEI0BAHUS; HHTEPIIPETUPOBATH

JAHHBIE W  WCIOJB30BaTh HAy4YHBIC JIOKA3aTEIhCTBA
JUTSI TIOJTYYEHUST BBIBOJIOBY.



[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHbI
B Konmenmuu mnpenonaBanmst ydeOHOTO Tpenmera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickou denepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHbIe  TPOTpaMMBbl,  yTBepkAEHHON  pemennem  Koserun
MunucrepcTBa npocsenienus: Poccuiickoit @eneparuu (mpotokoit ot 3 aekadps 2019 r.
No TTK-4BH).

Henu uzyuenust pusmku:

npuoOpeTeHre HUHTEpeca M CTPEMIICHHUS OOYyYalolUXCs K HAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJE TO3HAaHUS U (OPMHPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa H3Y4YEHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrEe TpEACTaBICHUH O ponu GU3UKKA I Pa3BUTHUS  APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oyayuiei mnpodeccruoHanbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIPaBJICHUU.

JlocTikeHre 3THX 1eJield MporpaMMbl 10 (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus 00ECIeUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

MpUOOpPETEHUE 3HAHMN O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpETCHNE YMCHHUH ONHCBhIBAaTh M OOBSACHATH (DUBHUYCCKHE  SBIICHUS
C UCIOJIb30BAaHUEM TOTYUYEHHBIX 3HAHUMH;

OCBOCHHME METOJOB PEUIEHUs MPOCTEUIIUX PACUETHBIX 3aJay C MCIOJIb30BAHHEM
(bU3NMYECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHMA HAOMIOIaTh TPHUPOJHBIC SIBICHUS U BBITIOJHSATH OIBITHI,
nabopaTopHble pabOThl M HIKCIEPUMEHTAIbHBIE HCCIEAOBAaHUS C MCHOJb30BAaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE TTPUEMOB paboThl ¢ MH(POpMaLUEeH PU3NUECKOTO COAEpKaHUs, BKIIOUAs
UHOOPMAITUI0O O COBPEMEHHBIX JOCTHXKEHUSX (PU3MKH, aHadu3 U KPUTHYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepamu mpodhecCUOHATBHON JESITEIBHOCTH, CBS3aHHBIMU C
GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMU Ha JOCTIXKCHHSIX
(bu3MUeCcKO HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi orBoautTcs 238 yacoB: B 7 kimacce — 68 yacoB (2 waca B HeIeno),
B 8 Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 gaca B Hefienio).

[Ipenyaraemsiii B mporpamme mo Gu3HKe nepedeHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PEKOMEHJATeNIbHBIA  XapakTep, YYUTedb JelaeT BBIOOP MPOBEACHUS
7a00paTOpHBIX pabOT U ONBITOB C YYETOM HMHIUBUAYATHHBIX OCOOEHHOCTEH
oOydJarommxcsi, CHUCKa DSKCIEPUMEHTAIbHBIX 3aJaHui, MpeajaraeMbIX B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.



COAEPKXAHUE OBYYEHUA

7 KJIIACC
Pa3znen 1. ®u3uka u eé posib B IO3HAHMHU OKPY/KAKOIIET0 MUPA
®usuka — Hayka O mnpupone. SBimeHus npupoxasl. DuU3NUECKUE SBIICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3mepenne pusndecknx BenuunH. Guznyeckue npuoopsl.
[TorpemHocTh U3MepeHuid MexayHapoiHasi CUCTeMa eUHUII.

Kak ¢usuka u  Jgpyrue  eCcTeCTBEHHbIE HAyKW  M3Yy4alOT  IMPUPOY.
EcTecTBeHHO-HAYUYHBIN METO]] TO3HAHUS: HAOIIOJEHUE, TOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO0 IPOBEPKE TUIMOTE3, 00BsICHEHNE HA0III01aeMOT0
spiieHust. Onucanue PU3NYECKUxX SBJICHUN C TTOMOIIBIO MOJIEIICH.

Jlemoncmpayuu
MexaHndeckue, TeII0BbIC, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznyueckue NpuoOpPHkI U MPoLieypa MPSMBIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
pruOopoM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenue 1EHbI ASICHUS Kbl U3MEPUTEITHLHOTO Mprdopa.

N3mepenune paccTosiHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPJIOTO TENA.

Omnpenenenue pa3MepoB MabIX TeIl.

N3mepenne TemriepaTyphl MPU MOMOIIM KUIAKOCTHOTO TEPMOMETpPA M JaTUMKA
TEMIIEPATYPHI.

[IpoBeneHue uccienoBanus MO MPOBEPKE TMIIOTE3bI: JATbHOCTh MOJIETA MIAPHKA,
MYIIEHHOT'O TOPU30HTATIBLHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Pa3znen 2. [lepBoHavaibHbIE CBEJIEHUS O CTPOEHUH BellleCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOLINE
JHACKPETHOE CTPOCHUE BEIIECTBA.

JIBrxeHue yacTull BemecTBa. CBA3b CKOPOCTH JBHKEHHUS YACTHUL] C TEMIIEPATYPOU.
BbpoyHoBckoe aBuxenue, nud@ys3us. BanmoaencTere yacTuil BEIIECTBA: MTPUTSHKEHUE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, MXKUIKOCTEM M TBEPIBIX
(KpUCTAITMYECKUX) Tel. B3auMocBsi3b MEXAY CBOMCTBAMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHoCcTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6nronenue 6poyHOBCKOTO TBUYKEHUS.

Ha6nronenue nuddysun.

HaGmonenne sBIeHUH, OOBACHSIIONIUXCS TPUTSHKEHUEM WIH OTTaJIKWBaHUEM
YaCTHI BEIIECTBA.



Jlabopamopnvie pabomsi u onvimoi
OreHka quamMeTpa aToMa METOZIOM PSOB (C UCTOIb30BaHueM (hoTorpadmii).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHne H B3auMo/ielicTBUE TeJl
Mexanuueckoe ABukeHrue. PaBHOMepHOE 1 HEpaBHOMEPHOE BMKEeHUE. CKOPOCTh.
CpenHsisi CKOpOCTh PU HEPABHOMEPHOM JABUKEHUU. PacuéT myTH U BpeMEHU JIBHKCHHUSI.

SIBrieHne nHEpLIMU. 3aKOH HHEPIMHU. B3anmoaelcTBIE Tel KaK TPUYMHA U3MEHEHUS
CKOPOCTH ABMXKEHHUS Tel. Macca Kak Mepa MHEPTHOCTH Teya. III0oTHOCTH BeliecTsa.
CBs13b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BEIIECTRA.

Cuia KaK XapakTepucTuKa B3auMoaencTBusa Ten. Cuia ynpyrocta M 3akoH I'yka.
N3Mepenune cuibl ¢ TOMONIIBIO TMHAMOMETpA. SIBIICHUE TATOTEHUA U crJia TskecTH. Cuna
TSDKECTU Ha Jpyrux 1iaHerax. Bec tena. HeBecomocTs. CnokeHue Cuil, HalpaBJICHHBIX
no oaHoul mpsiMou. PaBHomelcTByromas cwi. Cuna TpeHus. TpeHue CKOJIbXKEHUS U
TpeHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
HaGnronenne MexaHM4ecKoro IBM>KEHHUS Tela.
N3mepenne CKopocTr NPSMOINHENHOTO JBUKEHUS.
HaOnronenue siBieHNsI THEPIUU.
HaGnronenue nu3meHeHus: CKOpOCTH MPY B3AUMOJIEHCTBUH TEN.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.
CiioxeHune cui, HapaBJIEHHBIX IO OJHON IPSIMOA.

Jlabopamopnwvie pabomsi u onvimoi

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (LIApPUKa B KUIAKOCTH, MOJIEIH
IEKTPUUECKOTO aBTOMOOWIIS M TaK Jiajee).

Omnpenenenre CpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapUKa M0 HAKJIOHHOU
MJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPAOTO TeNA.

OnbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTDh pacTshKeHUs (AedhopMalivu) mpy>KUHbI
OT NPUJIOKEHHOMN CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tela
U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

Pa3nen 4. [laBiieHue TBEPABIX TeJl, JKMIKOCTEH M ra30B

Hanenue. CriocoObl yMEHBIIEHHMS M YyBEJIMYEHHUs JaBiieHud. JlaBineHue rasa.
3aBUCUMOCTH JaBJIeHUA raza oT o0béma, Temnepatypsl. [lepegaua naBiaeHust TBEPIABIMU
TelaMH, >KHIKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMarnueckue MallWHBIL.
3aBUCUMOCTh JIABJICHUSI JKUJKOCTH OT TIyOMHBL. ['WapocraThyeckuil mapaaokc.
Coobmraromuecs cocyabl. [ uapaBnuueckie MeXaHU3MBbI.

Atmocdepa 3emnu u arMmocdepHoe naaBieHue. I[IpuuMHBI CYHIECTBOBAHMUS
BO3QylIHOW o0Oosoukn 3emiu. Oneir Toppuuemnu. M3mepenue atmocepHOro



JaBJ€HUs. 3aBUCHMOCTh aTMOC(HEPHOIO NaBIEHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBUE MKUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BbeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPATyPHhI.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/ibl.

['mppasnuueckui npecc.

[IposiBnenue nercTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI OT 00BbEMa MOrpyKEHHOM YacTu Tejla U
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUIIbI BECY BBITECHEHHOM )KUIKOCTH.

VYcmoBue T1UIaBaHWs TEN: IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOILEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOAE OT 00bEMA MNOTPYKEHHON
B JKUJIKOCTb YaCTH TeJIA.

Onpenenenue BBITAIKUBAIOLIEN CHIIBL, AEHMCTBYIOIIEHM Ha TENO, MOTPYXEHHOE B
KUJKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAKOUIEH CHWJIBI, JEUCTBYIOIIEW Ha TEJNO B
KUJKOCTH, OT MacChl Tea.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHMOCTD BBITAJIKUBAIOIIEN CHIIBL, AEHUCTBYIOLIEH
Ha TEJO B KUJIKOCTH, OT 00BEMA NMOTPYKEHHOM B KUJKOCTh YACTH TeJA U OT MJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHME JIOJKH U OIpEIEeHue €€
rPy30H0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. JHEPrusi

Mexanuueckas padbota. MOIIHOCTS.

[TpocTeie MeXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHS
peruara. [lpumeHeHnue mpaBuiia paBHOBECHSI pbhluara K OJOKY. «30JI0TO€ TPABUIION»
mexanuku. KITJI mpocteix mexanuzmoB. [IpocThie MeXaHU3MBbI B ObITY U TEXHHKE.

Mexanudeckas sHeprusi. Kunerndeckas u noTeHIMaibHas sHeprus. [Ipespamienue
OJIHOTO BHJIa MEXaHUYECKOU SHEPTUU B IPYTroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomul u onvimol

OnpeneneHre paOOThI CHIBI TPEHHMS IPH PAaBHOMEPHOM JBMIKCHHM Teja
110 TOPU30HTAIHON MTOBEPXHOCTH.

HccnenoBanue ycIoBUH paBHOBECHS phlvara.



N3mepenne K11/ HAKITOHHOM INTIOCKOCTH.
N3yueHune 3ak0Ha COXpaHEHHSI MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TenJioBble IBJICHUSA

OCHOBHBIE TMOJIOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJ. OMBITHI, OATBEPKIAIOLIUE OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenn  TBEPAOro, JKUAKOTO M  Tra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHWE CBOMCTB Ta3oB, >KUJKOCTEH W
TBEPIBIX TEJI HA OCHOBE IMOJIOKEHUI MOJICKYJISIPHO-KHHETUUECKON Teopun. CMaunBaHue
Y KalWUISIpHBIC ABJIEHUS. TEMI0BOE PaCIIMPEHUE U CKATHUE.

Temneparypa. CBsA3p TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO ABUKEHHS YACTHII.
BuyTtpennsiss sneprus. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEPTHU: TEIUlonepenaya u
coBeplieHHUE paboThl. Buael Temmonepeaauyn: TEMJIONPOBOIHOCTb, KOHBEKIIUS,
U3IIy4YCHHE.

KonuyecTBO TemuoTel. YenpHas TEIUIOEMKOCTh BeEIIECTBA. [e€MIo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro OanaHca. [InmaBneHue m oTBepieBaHuE
KPUCTAJUIMYECKUX BEIIECTB. YenbHass TerioTra IuiaBieHus. llapooOpasoBanue u
koHjeHcauusa. Mcnapenwe. Kunenwe. VYiaenbHas Temora  mapooOpa3oBaHHS.
3aBUCUMOCTH TEMIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO JIaBJICHUS.

BrnaxxnocTtbs Bo3ayxa.

DHeprus TOIIuBa. Y IejibHas TEII0oTa CTOPaHUsL.

[Tpuntunel padoTs! TermoBsix npurareneit KIJ rermmoBoro neuratens. TemmoBeie
JIBUTATEJIN U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MpOIlEccax.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Hab6nronenue nuddysun.
Habmronenue sBiaeHui cCMauyuBaHUS ¥ KalTWJUISIPHBIX SBJICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3menenue JnaBieHuss rasza Mpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIAXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTyphl.
Bunbl Tenonepenaun.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHnr paboThl BHSIITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Habmronenne kunexus.
HaOmronenue nocTossHCTBA TEMIIEpATyphl IIPH IUIABJICHUH.



Mojenu TENJIOBEIX ABUTATEIIEH.

JlabopamopHhwvie pabomul u onvimol

OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbITI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJL.

Ornpenenenue naBiaeHUs BO3AyXa B OAJJIOHE MITTPUIIA.

OnbITHl, AEMOHCTPUPYIOIINE 3aBHCUMOCTH JIaBJIIEHHUS BO3AyXa OT €ro o0béMa u
HarpeBaHus WA OXJIAXKICHHUS.

[IpoBepka TruUMOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KHIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue n3MeHeHnsi BHyTPEHHEN SHEPTUU Tena B pe3yJibTaTe TeIuIonepeaadn
Y paOOThI BHEIIHUX CHJI.

WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U ropsuen
BOJIbI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOrO BOAOW IpH TEMIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIMHIPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCHapeHHusl.

Ornpenenenre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Ornpenenenue y1eIbHON TEIIOTHI IJIaBIECHUS JIbA.

Pa3znen 7. DilekTpruecKue M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tesl. 3akoH KyioHa (3aBUCUMOCTh CHITBI B3aUMOACHCTBUS 3aPSyKEHHBIX Tell
OT BEJIMYUHBI 3aPsIIOB U PACCTOSIHHS MEX]TY TEJIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh  dnekTpuyeckoro mnons.  [IpuHomn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsA/ioB. DJIEMEHTApHBIA JJIEKTPUUYECKUN  3apsl.
Crpoenne atoma. IIpoBOAHMKN M IHUANEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUYECKOIO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOr0 ToKa. ICTOUHMKHN
NOCTOSIHHOIO TOKa. JIEHCTBHA SIEKTPUYECKOTO TOKa (TEIIOBOE, XHMHYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B KUJKOCTSAX U raszax.

Onektpuueckas uenb. Cuiia Toka. DIeKTpudyeckoe HanpsikeHue. COmpoTUBIIEHUE
IIPOBOJHUKA. YJIEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH OMa 1 ydacTKa LEenu.
[TocnenoBaTenpHOE U ApaLIEIBHOE COENHEHUE TIPOBOIHUKOB.

PaboTa n MOUTHOCTH 3NIeKTpUUECcKOro Toka. 3akoH [xoyns—JIenua. DnekTpuueckue
LEMU U TOTPEOUTENN INEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThl. B3auMoaenCcTBHE TNOCTOSAHHBIX MAarHuTOB. MarHutHoe
noje. MaruuTHoe nojie 3eMJIM M ero 3Ha4eHue I KU3HM Ha 3emuie. OnbIT Ipcrena.



MarauTHoe moJsie 3JIEKTPUYECKOTro TOKa. [IpuMeHeHue 3EKTPOMAarHuTOB B TEXHHKE.
JleiicTBrE€ MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
TOKa. Vcnonb30BaHUE HJIEKTPOJBUIraTeNIe B TEXHUYECKHMX YCTPOMCTBaX U Ha
TPaHCIOPTE.

Onbitel @apanes. SBiaeHue 3JIEeKTpOMarHUTHOM uHAyKuuW. [IpaBuiio JleHma.
OnextporenepaTop. CriocoObI MOTyYCHUS JICKTPHUIECKON SHEPTHH. DIEKTPOCTAHITNH Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pona 3NEeKTpUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEJT.
Y CTpONCTBO U JENCTBUE JIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJIEKTPUUECKUX 3aPsI/IOB.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B AKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mMepenune cuitbl TOka aMIepMeETPOM.
N3mepenne 351eKTprUIeCKOro HanpsiKEHNUs BOJIBTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
B3aumoielicTBE€ NOCTOSIHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH Pa3ICJICHUS TOJTOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OnsIT OpcTena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
HccnenoBanue siBIICHUS SJIEKTPOMArHUTHOM MHIYKIIHUH.
Onbitel Dapajes.
3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
DJIEKTPOre€HEePaTOp MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI IO HAOJIOICHUIO STICKTPU3AINY TEJI MHIYKIIUEH U TIPU CONIPUKOCHOBEHHH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKYU U JTUDJICKTPUKH.
COopka u mpoBepka pabOThI IEKTPUUECKOMN IEMU MTOCTOSTHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u perynupoBaHre HAMPSKEHUS.
HccrnenoBanne  3aBUCUMOCTH  CWJIBI  TOKa, HOAYHIETO  4Yepe3  PE3UCTOp,
OT COTIPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.
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OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUECKOTO  COMPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIAIU MTONEPEYHOT0 CEYEHU U MaTeEpHaa.

[IpoBepka npaBuia CIOKEHUS HANIPSKEHUI MPH MMOCIEA0BATEIHOM COEUHEHUH
JIBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA IPU MAPAJIIETBHOM COEIMHEHUN PESUCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTHM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JIAMIIOUKY,
OT HaNpSHKEHUS HA HEH.

Onpenenenue KIIJ[ HarpeBaTens.

UccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUSI TOCTOSTHHBIX MAarHUTOB.

N3ydyeHne MarHUTHOTO TOJISI MOCTOSHHBIX MAarHUTOB NPU UX OOBEAMHEHUU U
pa3eeHun.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM ¥ MarHuTa OT CUJIbI TOKa M HaIpaBJIECHUS TOKA B KaTYIIIKE.

N3ydenue 1eicTBUS MarHUTHOTO TOJIS1 HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

Nsmepenue KIIJ anmekTpoaBUTraTeibHONM YCTAaHOBKH.

OnBITHI O UCCIICIOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOW UHAYKIIMU: UCCIICIOBAaHUE
M3MEHEHHI 3HaY€HUS U HAIIPaBJIECHUS HHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. MexaHuveckue siBJIEHUsI

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTh ~ MEXAaHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  MIPSMOJMHEHNHOE
nBrkeHue. HepaBHOMepHOe mnpsiMosinHEHOEe ABWkeHue. CpedHsis U MIHOBEHHas
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenne. PaBHoyckopeHHOE npsiMosiHEHOE nBMkeHue. CBOOOIHOE Ma/ieHHE.
Onpitel ["anunes.

PaBHOMepHOE JBMXKEHHE MO OKpyXHOCTU. llepuon u dacrora oOpamieHwus.
JInneriHasg 1 yrioBasi CKOpoCTHU. LIeHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

ITepsbii 3akoH HreroTona. Bropoit 3akoH Hperorona. Tperuit 3akoH HproroHa.
[TpuHIMII CynIEpIIO3ULIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cwiia TPEHUS CKOJbKECHMS, CUJIa
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuita TSKeCTU M 3aKOH BCEMUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHHUS.
Jemxenue mnanetr Bokpyr Comnua. IlepBas kocmuueckas ckopoctb. HeBecomMocTh u
MIEPErPy3KH.
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PaBHOBecue wmarepuanbHON TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tema. M3meHeHne wumiynbca. Mmiynbe cuilbl. 3aKOH COXPAaHECHMS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, YNpPyrocTd, TPEHUS.
CBs13b 5HEpruy U padboThl. [loTeHnanbHast 3HEPT U TEIa, OJAHATOTO HaJl TIOBEPXHOCTHIO
3emud. [loTeHManbHas sHEprus c:kaTou npykuHbl. Kunernueckas sueprus. Teopema o
KHHETHYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

Habmoienne MexaHMuecKoro IBUKEHUS TeJla OTHOCUTENBHO Pa3HbIX T OTCUETA.

CpaBHeHHE ITyTEH U TPACKTOPUI ABUKEHUS OJTHOTO U TOT'O K€ T€JIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS IIPSAMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habitoienue 1BrkeHMs Teja 1o OKpy>KHOCTH.

HabOmoneHne MexaHWYECKUX SIBICHWM, NPOUCXOASIIMX B CHCTEME OTCUéra
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHUU OTHOCUTEJIBHO KaOMHETa
bu3uKu.

3aBUCUMOCTb YCKOPEHUS TEJIA OT MACCHI TEJIA U IEHCTBYIOIIEH HA HETO CHJIBI.

HaGnronenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUU TEIL.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUU PU B3aUMOJICHCTBUH TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHne UMITyJIbca TPU a0COJIFOTHO YIIPYTOM B3aUMOIEHCTBHH.

Habutoienue peakTHBHOTO ABMXKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHHE MEXAHUYECKOM OHHEPruu TMpU JBWXKEHUU Tella TMOJ JCUCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimoi

KoHcTpynpoBaHue TpakTa JjIsl pa3roHa U JaJIbHEHUIIEr0 PaBHOMEPHOTO JIBHKCHUS
IIapyKa WIA TEJICKKH.

Omnpenenenre CpeaHEN CKOPOCTH CKOIBKECHHS OpyCcKa WU JABMKCHUS IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

Omnpenenenre yCKOPEHUs Teja MPU PaBHOYCKOPEHHOM JBWKCHUH MO HAKJIOHHOU
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH TTPH PABHOYCKOPCHHOM JIBHUKCHUHT
0e3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TrUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHM 0O€3 HadalbHOMN
CKOPOCTHU MIYTH OTHOCATCS KaK PSJT HEUETHBIX YUCEII, TO COOTBETCTBYIONINE TIPOMEKYTKH
BPEMEHU OJIMHAKOBHI.
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Uccnenoanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBXKEHUSI OT CHJIbl HOPMAJIBHOTO
JTABJICHMUS.

Onpenenenue k03P hUIIMEeHTa TPEHUS CKOJIbKEHHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Onpenenenre pabOThl CWIbI TPEHHS TPU PABHOMEPHOM JIBDKEHHH —Tella
110 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenre pabOTbl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEMO/IBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannyeckue KoJ1e0aHusI M BOJTHDI

KonebarenbHoe npmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUU: TEPHOI,
4acToTa, aMIUINTyJa. MaremMaTW4ecKud W TNpPYKUHHBIA MasTHUKU. [IpeBpaienue
SHEPIUH NPU KOJIEOATEIHLHOM JIBUKEHUM.

3aryxarone kojiebanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHCHHs. MeEXaHMYEeCKUE BOJHBI B TBEPJOM TeEIE,
CEHCMHYECKHE BOJIHEI.

3ByK. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu
Habmronenue konebanuit Tes noj 1eUCTBUEM CUJTBI TSDKECTH M CUITBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
Pacnpoctpanenue npo0IbHBIX M MOTIEPEUHBIX BOJIH (HA MOJICIIH).
Habmronerune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimoi

OmnpeneneHre YaCTOTHI M EpUOAA KOJICOAHUH MaTEeMaTHYECKOTO MasSTHHKA.

Omnpenenenre 4acTOThI U MEpUoa KoJIeOaHUN PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH MEpHOIa KOJICOAHHI MOABEIICHHOTO K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH  TIepHoJa KOJCOAHWH TPY)KHHHOTO MasTHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHUOJa KoJIeOaHUM Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnBITHI, JEMOHCTPHUPYIONIUE 3aBUCUMOCTH IEepHUoAa KOJCOaHWH TPYKUHHOTO
MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

W3mepenue yckopeHus: CBOOOTHOTO TaICHUSI.

Pa3nea 10. DiiekTpoMarHuTHOE 1M0JI€e U 3JIEKTPOMATHUTHbIE BOJTHBI
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DJEeKTPOMarHuTHOE ToJIE. DNEeKTpOMAarHUTHbIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHbIX  BoJH. Illkama  37neKTpoMarHUTHBIX — BoJH. Vcmosnb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnexTpomMarHuTHas nmpupoja csera. CKkopocTs cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOUIIBHOTO TeneoHa.

Paznen 11. CBeTOBBIE SIBJIEHUSA

JIyueBasg mopnens cBerta. Mcrounuku csera. IIpsmMosMHENHOE pacnpoCTpaHEHHUE
ceeta. 3armeHuss ComHua u JlyHel. Otpaxenue cBera. [lmockoe 3epkano. 3akoH
OTpa)X€HUS CBETA.

[Ipenomnenue cBera. 3aKOH npesioMiieHus cBeTa. [loHoe BHyTpeHHEE OTpakeHne
cBeta. cnosib30BaHuE NOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.

JIunza. Xox nmyueid B nuH3e. Onrtuueckas cuctema (oToarnmnapara, MUKpPOCKONa U
Teneckona. I'a3 kak ontuyeckas cuctema. bim3opykocTs U JAIbHO30PKOCTb.

Pasznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. Cl0K€HNE CIEKTPAIbHBIX
1BeToB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxeHune cBeTa.
[Tonyuenue u3o0pa>keHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTHYeCcKU CBETOBO/I.
Xox stydeid B coOMparomieil JInH3e.
XO0J JTydeil B pacCEenBarOLIEH JIMH3E.
[Tony4yenue n300paxeHuil ¢ MOMOILbIO JIMH3.
[Ipunuun nevictBus poroanmnapara, MUKPOCKONA U TEJIECKOIIA.
Mopens rima3sa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomryuenue Oenoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamophwvie pabomul u onvimsl
HccnenoBaHue 3aBUCHMOCTH YTJIa OTPaKEHUSI CBETOBOTO JIy4a OT YIJIa TIaICHUS.
M3ydeHne XxapaKTepUCTHK U300paskeHUs IIpeIMEeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIJIa MPEJIIOMIICHHSI CBETOBOTO JIy4a OT YIJIa IaJACHHS
Ha TPAHUIIC «BO3TyX—CTEKIION.
[Tomy4yenue n3o0paxeHuil ¢ TOMOIIBIO COOUPAIOTIIEH JTHH3BI.
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Omnpenenenre (OKYCHOTO paCCTOSHUS U ONTHYECKOUN CHITBI COOMPAIOIIEH JTHH3BI.

OnbITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.

OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB MPU UX HAOIIOJACHHUM Yepe3 I[BETOBBIC
(GUIBTPHL.

Pa3nen 12. KBanToBbIe siBJIEHUSI

Onwitel  Pesepdopna u muranerapHas mozenb atroma. Moxens atoma bopa.
Hcnyckanue u norjouieHue ceera aromoM. KBanTel. JInHelyaTeie CIEKTPBHI.

PanpnoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uzinydeHus. CTpoeHre aTOMHOTO sipa.
Hyknonnas monens atomuoro sijipa. M3oronsl. PaguoaktuBHele npespamienus. [lepuon
IIOJTypacIiajia aTOMHBIX SED.

SAnepHble peakuyn. 3aKOHBI COXPAaHEHU 3apsI0BOI0 U MaCCOBOTO YUCEI. DHEPTU
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounuku 3aeprun ConHIa U 3BE3T.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYECHHM Ha JKUBBIC
OpraHU3MBL.

Jlemoncmpayuu
CrexTpbl U3Iy4eHHUs U MOTJIOMICHHUS.
CnexTpbl pa3InvyHbIX Ta30B.
CnekTp Bomopoaa.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cu€Turka HOHU3UPYIOIINX U3TYyUYEHUH.
Peructpanus nznmydeHust pUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamophwvie pabomsi u onvimoi

HaGnronenue CriomHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBanue TpEeKOB: M3MEPEHHME JHEPTHMH YACTHUIIBI 110 TOPMO3HOMY MyTH
(o potorpadusm).

N3mepenne pannoakTuBHOTO (hOHA.

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-0000IAIOIIMI MOAYIbL TpPEAHA3HAUYECH MJIS CHCTEMaTU3allud U
0000IIIeHNS TPEIMETHOTO COAEPKaHUS U OMbITA JCSATEILHOCTH, IPUOOPETEHHOTO TIPU
W3YYEHUM BCEro Kypca (UMK, a Takke [Jis1 TOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMEHY MO (hPU3UKE ISl 00yJarOITUXCsl, BEIOPABIINX ATOT YUCOHBIM
peaMET.

[Ipy w3yyeHUH JAHHOTO MOJYJIS PEaTU3YIOTCSd W CUCTEMATHU3UPYIOTCS BUIBI
NeSATETLHOCTH, HAa OCHOBE KOTOPBIX OOCECIEUYMBAETCS JIOCTHDKCHHE TMPEAMETHBIX U
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yJbTaToB oOyueHwus, dbopmupyercs
€CTEeCTBEHHO-Hay4YHasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCJIEIOBAHUS
SBJICHUW MPUPOABI U TEXHUKH, OBJIQJICHUE YMEHUSIMU OOBICHATh (PU3HUECKUE SIBICHUS,
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MIPUMEHSISL TOJIyYEHHBIE 3HAHWs, pelaTh 3aJadyd, B TOM 4YHCIE KAa4YECTBEHHbIE U
AKCIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIN XapaKTep JAHHOTO Pa3eiia peau3yeTcs 3a CUET
TOT0, YTO OOYYAIOIIMECS BBIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEIJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAHUW Pacro3HAaBATh U HAYYHO OOBSACHATH (PU3UUYECKHE
ABJICHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM )KU3HH;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEIOBaHUS (PU3NYECKUX SIBJICHUM, B TOM YHCIIE
JUTSL IPOBEPKH TUIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH HAy4YHbICE OCHOBBI HaW0OOJEe BAXKHBIX JOCTUXKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HalpUMEp, MPAKTUYECKOIO WCIOJIb30BAaHUSA PA3JIMYHBIX HCTOYHHKOB
SHEPrUH HAa OCHOBE 3aKOHA IMPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJ0B SHEPTUH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAaIPaBJICHO
Ha JIOCTM)KCHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MpPEeIMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe msydeHus (pu3ukum Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
y obyuatomierocst 0yayt chopMUpOBaHBI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHMS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nYecKoil HayKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpaKAaHCKOT0 ¥ IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXXJEHHU OOIIECTBEHHO-3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN (U3HKY;
OCO3HAaHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHITUIIOB B ICSITEILHOCTH YUEHOTO;

3) 3¢TETHYECKOro BOCIIUTAHUSI:
BOCIIPUATHE OSCTETUUECKUX KayecTB (PU3MUYECKOM Hayku: €€ TrapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'O TIO3HAHUSI:

OCO3HAHME IIEHHOCTH (PU3MYECKONM HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BaXKHENILIEH COCTABIIAIOIIECH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIIOOO3HATENIbHOCTH, WHTEpeca K HCCIeA0BaTEeNIbCKOM
JIEATEIIbHOCTH;

5) hopMupoBaHUs KYJbTYPbI 310POBbS H SMOIMOHAIBHOI0 0J1ATONOJIY sl :
OCO3HAHME IIEHHOCTHM  Oe30macHoro oOpa3a KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAKHOCTH MTPaBUJI 0€3011aCHOTO TIOBEICHHSI HAa TPAHCIIOPTE, Ha
JIOpOTax, C JIEKTPUUECKUM U TETJIOBBIM 00OPYIOBAHHEM B JIOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOT0 K€ TIpaBa y JPYroro 4ejoBeKa;

6) TPy10BOT0 BOCIIUTAHUSI:

AKTUBHOE YYaCcTU€ B PCEIICHUM TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHu3aluy, TOopojaa, Kpas) TEXHOJOTUYECKOM U COIUabHOU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NYECKUX 3HAHUM;

MHTEPEC K MPAKTUUECKOMY U3YUEHUIO TPOQPECCU, CBI3aHHBIX C (DU3UKO;
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7) 3K0JIOTHYECKOT0 BOCTUTAHUSA:

OpUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY>Karolien cpe/ibl, INIAHUPOBAHUS IMTOCTYIKOB U OLICHKU WX BO3MOYKHBIX MTOCIIEICTBUM
JUISL OKPY KarOIIeH Cpeibl;

OCO3HaHME TII00ATBEHOTO XapaKTepa YKOJIOTHICCKUX TPOOJIEM U Iy TEH UX PEIICHUS;

8) amanTanuu K M3MeHsIIOIUMCSl YCJIOBHSIM CONMAJILHOM H MIPUPOTHOI Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPHW BBITIOJIHCHUH HCCICIOBAHUN U MPOCKTOB
(bU3UYEeCKO HAMPaBIEHHOCTH, OTKPHITOCTh ONBITY M 3HAHUSIM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEeIbHOCTD;

noTpeOHOCTh B hOPMUPOBAHNUU HOBBIX 3HAHHH, B TOM YHCiie POpMYIUPOBATh HJICH,
MIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX 00BEKTAX U SBJICHUSX;

OCO3HaHME Je(PUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTu
bu3uKy;

IJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aWMOCBSI3U TPHUPOIBI, OOIIECTBA H
HPKOHOMMKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PHM3UICCKUX 3HAHMIA;

OIICHKA CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTe OCBOCHHS MpOrpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOy4aroierocsi OyayT copMUpOBaHbl METANPEIMETHBIE PE3yJIbTAThI,
BKJTFOYAFOIITNE TTO3HABATEILHBIC YHUBEPCATbHBIE YIeOHbIC CHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaIbHBIC YICOHBIC JCHCTBYUS, PETYIATUBHbBIC YHUBEPCAbHbBIC YICOHBIC TCHCTBUS.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC AeiiCTBUSA
ba3oBble Jlornueckue 1ecTBUs:

BBISIBJISITH U XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKKM OOBEKTOB (SIBJICHUN);

yCTaHaBIUBAaTh  CYIIECTBEHHBIM  MpPU3HAK  KJIAacCU(UKALMK,  OCHOBAaHUS
JUTs1 000OIIEHUSI U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IMTPOTUBOPEYHS B pacCMaTPUBAEMBbIX (haKTax, JaHHBIX
Y HAOJIOJCHHSIX, OTHOCSIIUXCS K (PUBNYECKUM SIBJICHHSIM;

BBISIBJISITH IPUUUHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yYEeHUHU (PU3MUECKUX SBICHUN U
IPOLIECCOB, JeNiaTh BBIBOJABI C KCIOJb30BAHUEM JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOU€HU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUMH;

CaMOCTOSTENILHO BBIOUpATh CHOCOO perieHus y4deOHoW (u3nyeckor 3amadn
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIIeHNsI, BEIOOp Hanbosiee MoIX0SIIEeTo ¢ y4ETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUEB).
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ba3oBble ucciiefoBarebCKue 1eHCTBUS

UCTIONB30BaTh BOMPOCHl KaK HCCICNOBATEIbCKUN HMHCTPYMEHT TO3HAHWS,

MPOBOJIUTh IO CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY OTIBIT, HECIIOKHBIN
bU3MYEeCKUl  OKCIEPUMEHT, HEOOJBbIIOe HCCIAeAOBaHNEe (DUINISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTD U JJOCTOBEPHOCTHh MH()OPMAIIHIO, TTOTyUYSHHYIO B XOJIC
WCCJICTOBAHMSI WJTH DKCTICPUMEHTA;

CaMOCTOSITENIbHO  (popMysIHpoBaTh OO0OOIIEHHS W BBIBOJABI 110 pe3yiabTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHSI,

IIPOTHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PUINICCKUX IPOIIECCOB, a
TaK)Ke BBIJIBUTATh MPEAIOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

MPUMEHATh Pa3jIU4YHbIE METOJbl, HMHCTPYMEHThl U 3alpoChl MpPU TOHUCKE
U 0TOOpe MHPOpPMALUU WM JaHHBIX C YYETOM IpeNIOKEHHOW ydeOHOH (usmueckoin
3a]1a4H;

aHAJIU3UpOBaTh, CHUCTEMATU3UPOBAaTh W  HUHTEPIPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB U OPM IIPEICTABICHHUS;

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeACTaBICHHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEUIaeMble 3aJaul HECJIOKHBIMM CXEMaMH, JuarpaMMaMiy, WHOU
rpaduKoil ¥ UX KOMOUHAIUSIMU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIE 1eiCTBUS:

B X0/I¢ OOCYXJeHusi y4eOHOTro Marepuana, pe3yJbTaToB J1abopaTOpHBIX padboT
Y MIPOEKTOB 33]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMON TEMbI U BEICKA3bIBaTh HJICH,
HaIleJICHHBIC HA PEIICHHE 3a/1a91 U TIOIJIepKaHue 0J1aroKenaTeIbHOCTH OOIICHMS;

COTIOCTaBIIATb CBOM CYXKICHHUSI C CYXKJCHHSIMHU JPYTUX YYaCTHUKOB JMAjora,
OOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UITUI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATH PE3YJNbTAThl BBIMOJHEHHOTO (U3MUECKOTO OIBITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

MMOHUMATh U UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOThHI
MIPY pelIeHUU KOHKPETHOHN (pU3HIeCKON MPoOIEMBI;

MPUHUMATh II€JIM COBMECTHOU JESITEIIbHOCTH, OPTraHW30BBIBAThH JCHCTBUSA MO €&
JOCTIDKCHHIO: PACTIPENENATh POIH, 00CYXKIaTh MPOIECChl W Pe3yibTaThl COBMECTHOMN
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAaYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMH KOMAaH]IbI;

OIICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMMH TPOAYKT IO KPUTEPHSIM,
CaMOCTOSATENLHO C(OPMYITHPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUS.
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PerynsitTuBHbIe YHUBeEpPCAJIbHbIE y4eOHbIe HeiCTBHUS
Camoopranusanusi:

BBISIBJISITH NMPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CUTyalMsX, TPEOYIOIIUX IS
perieHus GU3NMIECKUX 3HAHUM;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAaX MPUHATHUS pellleHUui (MHIUBUAYaAIbHOE,
IPUHATHE PELICHUS B IPYIIE, IPUHATUE PELICHUN TPyIIon);

CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM peIIeHUs] (PU3NYECKON 3a/1ayil WM TUIaHa
UCCIIEIOBaHMUSI C Yy4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH IIpeJIaraeéMble BApUAHThI PEILICHUN;

JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHNUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTE/VICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAallUH U IIpeJjlaraTh IUIaH €€ N3MEHEHUS,

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIbHOCTb (B TOM YHCIE B XOJ BBIIOJIHEHHS
(U3MYECKOro HCCIECOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIIOBUSM.

CTaBUTh ce0s Ha MECTO JAPYroro 4YeloBEeKa B XOJ€ CIopa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro0.

MpU3HaBaTh CBOE MPaBO Ha OMMOKY MpHU pelieHHH (U3UUECKUX 3aJad WU
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuyenuss B 7 KJiacce MpeaMETHBIE Pe3ylbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

UCTIOJIb30BAaTh TOHATHUS: (U3UYECKHE W XUMHUYECKUE SBJICHUS, HAOJIOJICHUE,
IKCIICPUMEHT, MOJICJIb, TUIIOTE3a, CAMHUILI (PU3NYCCKUX BEJIHYWH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMS BemiecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBW)KEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  NPSMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYyOmAs cwui, aedopmanus (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOLTUECS COCY/IbI;

paznmuyarh siBiaeHHUA (nud@ys3us, TEIIOBOE JABIDKEHHE YacTHI[ BEIIECTBA,
pPaBHOMEPHOEC JIBIDKEHHE, HEPABHOMEPHOE JIBHXKCHHE, WHEPIIUS, B3aUMOJICHCTBHE TEI,
paBHOBeCHE TBEPABIX TN C 3aKPEIUIEHHOW OChIO BpAICHWs, Tepefada JIaBICHHS
TBEPIBIMU TEJIAMH, KHUIKOCTSIMH M Ta3aMH, aTMoc(epHOe IaBlieHUE, TUIaBaHHWE TeT,
NpeBpalleHs] MEXaHMYECKOW YHEPTHH) MO OMMCAHUIO WX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHHWE H3YYCHHBIX (DU3MUECKUX SIBICHUH B OKpYKaIOIIeM
MUpE, B TOM YKciie GU3NIECKUE SIBICHHS B TIPUPOJIC: IPUMEPHI JIBMXKCHUS C PA3THYHBIMU
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CKOPOCTSIMA B XMBOW WM HEXKUBOM IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IIPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EpPHOro JaBJICHHS HA KUBOM OpraHusM, IJIaBaHHUE PbIO,
pbluard B TeJ€ YeJOBEeKa, MPHU 3TOM MEPEBOAMUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

OMKCHIBATh WU3YYCHHBbIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpemHssl CKOPOCTh, CWJIA YIIPYTOCTH, CWJIA TSKECTH, BEC TEJA, CUJIA TPEHUS, JaBJICHUE
(TBEpIOrO TeENa, KUIKOCTH, rasa), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas padoTa,
MOIIHOCTh, TUJIEYO CHUJIBI, MOMEHT CHJbl, KO3()D(PUIMEHT TMONEe3HOr0o JACUCTBUSA
MEXaHU3MOB, KMHETUYECKas U TMOTEHIMAJIbHASI SHEPTHs), MPU OMUCAHWUU MPABUIBHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYHH, X 0003HAUEHUS U €IUHUIIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME AAHHYIO (PU3HUYECKYIO
BEIMYMHY C JIPYTUMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YYCHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEIUMYHH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SABICHHUS U TPOLIECCHI, HUCIONb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumesna, mpaBUiIoO paBHOBECHS pbryara (0J10Ka), «3070TOE MPABUII0» MEXaHUKHU, 3aKOH
COXpaHEHUS MEXaHUYECKOM HHEPruu, MpH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBACHATh (PU3UUECKUE SIBJICHUS, IPOLECChl U CBOWCTBA TE€l, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE W3 1-2 JOTUYECKHX IIaroB C
oropoii Ha 1-2 HU3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SBJICHUM, PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemaTrh pacu€THble 3amayu B 1-2 ACUCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3alIUChIBATh
KpaTKOe YCJIOBUE, MOJCTaBIATh (PU3MYECKUE BEIMYHUHBI B (OPMYJbl U MPOBOAUTH
pacy€Thl, HAXOIUTh CIIPABOYHBIC TAHHBIE, HEOOXOAMMBIC JIJIsl pEIICHUS 3a/1a4, OIICHUBATh
PEANMCTUYHOCTh OJMYYE€HHON (PU3UUECKON BEIUYUHBI;

pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PELIUTh MPHU MOMOIIM (PU3UYECKHX
METO/IOB, B OIIMCAaHWW HCCIEAOBAHUS BBLACIATH IPOBEPSIEMOE IMPEIIOIOKEHUE
(rumnotesy), pa3nuyuaTh U MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yNbTaT, HAXOJUTh OIIMOKHU
B XOJI€ OIbITA, JeJaTh BBIBOJIbI IO €0 Pe3yJibTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUH WM (U3HUUYECKUX
CBOMCTB TeJl: (OpMYIUPOBATH MPOBEPIEMbIE MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
13 TIPEAJIOKEHHOTO 000PYI0BAaHUS, 3aMMCHIBATH XOJI OTIBITa U ()OPMYITHUPOBATH BHIBOJIBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACChl Tesa, 00bEMa, CUITBI
U TEMIIEpaTyphl C HUCIOIb30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHus MPUOOPOB ¢ yUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C UCTIOJIb30BAaHUEM MPSAMbBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
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TeJaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHSI OT Beca Tella, KauecTBa
00paOOTKM TOBEPXHOCTEM TEd M HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUIOIIAIu
COIPUKOCHOBEHHUsI TEJI, CUJIBl YIPYTOCTH OT YJUIMHEHUS INPY>KUHBI, BBITAJIKABAKOLICH
CWIBl OT 00bEMa NOrpyKEHHOM 4YacTH Tejda W OT IUIOTHOCTU JKHUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJNa, OT MIyOHHBI, HA KOTOPYIO IIOTPYKEHO TEJI0, YCIOBUIM
IUIaBaHUs TEJ, YCJIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBaTh B IJIAHUPOBAHHUH
y4eOHOI0 HCCIEIOBAaHUsA, COOMpaTh YCTAHOBKY M BBIIOJHATH W3MEPEHHUS, CIEnys
IPEJIOKEHHOMY IUIaHY, (UKCUpPOBATh pE3yJbTaThl IOJIYYEHHOW 3aBUCUMOCTHU
bu3nyecKuX BEIMYMH B BUJAE NPEIOKEHHBIX TaOJHUIl U TpaduKOB, J€JaTh BBIBOJBI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

IPOBOJIUTHh KOCBEHHbIE M3MEPEHMsI (U3NYECKUX BEIMUYUH (TUIOTHOCTH BEIECTBA
XKUIKOCTH U TBEPIOIrO TENa, CHUJAa TPEHUS CKOJIBKEHWS, JaBJICHHE BO3/AyXa,
BBITAJIKMBAIOIIAs CUJIA, AEMCTBYIOIIAs Ha OTPYKEHHOE B )KUIKOCTb TENO, KO3PPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIIEAYs IPEMIOKEHHOW UHCTPYKIMU: IIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTANIbHYIO YCTAHOBKY M BBIYMCIIATH
3HA4YCHHE UCKOMOM BEJIUYHMHBI;

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1adopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh IPUHLHUIBI JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIINECS COCYAbl, OapOMETp, pbluar, MOJBUKHBIA U
HEIMOABW)XHBIN OJIOK, HAKJIIOHHAS MJI0CKOCTb;

XapaKTEepU30BaTh MPHUHIMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOMl Ha MX oOmucaHus (B TOM YHKCIE: MOALIMIHUKH, YCTPOWCTBO
BOJONIPOBO/IA, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), UCMOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNU U HEOOXOJIHUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O MIPHUMEPAx) MPAKTHUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B IIOBCEJHEBHOW JKHU3HU ISl OOecrnedeHus
0e3omacHOCTH TMpU OOpalieHUH C NpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOTO MOBEICHUS B OKPY KAIOIIeH
cpexe;

OCYIIECTBIISATh OTOOP MCTOYHMKOB MH(popMaiuu B MHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U IMMyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIMIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOI
WJIM MOKET OBITh HEJJOCTOBEPHOM;

WCIIONIb30BaTh TMPU  BBINIOJHEHUM YUEOHBIX 3alaHuil  HAy4YHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJIepXaHHs, CIpaBOYHbIE MaTepuaibl, PECypChl CETU
WuTepHer, BiuageTh NpuéMaMH KOHCIEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHus
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

c03/1aBaTh COOCTBEHHBIE KpPATKHE MICHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2—
3 HUCTOYHMKOB MH(pOpMAIMU (U3HUUYECKOTO COJAEP)KAHUS, B TOM YHUCJE ITyOJIMYHO
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JieNaTh KpaTKue COOOIICHHS O pe3yibTaTaX MPOEKTOB MM Y4eOHBIX UCCIIEIOBAHUM, PU
TOM TPaMOTHO HCIOJIb30BaTh HM3yUEHHBIM MOHATUWHBIN ammapat Kypca (QHU3UKH,
COIPOBOKJIATh BBICTYIICHUE MPE3ECHTALNEN;

MIPY BBITIOJTHEHUH Y4€OHBIX MPOSKTOB U UCCIIEIOBAHUMN pacipeieNsiTh 00s13aHHOCTH
B TPYIIIIE B COOTBETCTBHUH C IOCTABJICHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHUEM I1JIaHA
NCHCTBUM, aJlleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIad B JAESITEIBHOCTb TPYIIIIHI,
BBICTpanBaTh KOMMYHHMKAaTHBHOE B3aUMOACHCTBHUE, YUUTHIBAsE MHEHUE OKPYKAIOIIKX.

K koHiy oOyueHus B 8 kJlacce mpeIMETHbIE pe3yJbTaThl HA 0Aa30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIB30BaTh MOHATHS: MACCa U Pa3MeEPbl MOJIEKYJI, TEIUIOBOE JIBUKECHUE ATOMOB U

MOJIEKYJI, arperatHbleé COCTOSHHSI BEIIECTBA, KPUCTAUIMUECKUE W aMopdHBIE Tena,
HACBIIIIEHHBIN U HEHACBHIIIIEHHBIN Tap, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrusi, TEIIOBOM JIBUTATEIb, JJIEMECHTAPHBIN JICKTPUUECKUAN 3apsifl, SIEKTPUUECKOE
ToJie, MPOBOJIHUKHU U AUAJICKTPUKH, MOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE MOJIE;
pasnuyaTh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CKaTHE, TEIUIONepeaayda, TENIoBOe
paBHOBECHE, CMAayMBaHWE, KANWUISIPHBIC SIBJICHUS, MCIIAPECHHE, KOHJACHCAIHS,
IJIABJICHHUE, KPUCTAJUIA3ALHS (oTBepaeBaHuE), KHUIICHUE, TerJIoneperaya
(TEenI0MpPOBOHOCTh, KOHBEKIIUS, WU3JIYyUYCHHE), DJICKTPU3ALMS TEJ, B3aUMOJCHCTBUE
3aps0B, NEUCTBUSL DJICKTPUUECKOrO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJICHCTBUE
MAarHuToOB, JEHCTBUE MArHUTHOTO MOJIS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
WHIYKIUS) TI0 ONUCAaHWI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX TAaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKpPYKaroIeM
MHUpE, B TOM 4ucjie (pu3nueckue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKCHUE U
KalWJUISIPHBIE SIBJICHUSI B TIPUPOAE, KPUCTAIbl B mOpupone, usnydeHue CoJiHia,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHWE pOCHI, TymMaHa, MHEs, CHeEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOC(]epe, 2IEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiid, apeiid MmoiarocoB, pojib MAarHUTHOTO MOJIS JJIs )KU3HU Ha 3emMJie, MOJISIPHOE
CUSIHHE, TIPU OSTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBIACISTh
CYILIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUM;

OTNMUCBHIBATh HW3YYEHHbIC CBOHCTBAa Tel U (DU3NYECKUE SIBJCHUSA, HCIOIb3Ys
dbu3nyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsSI DHEPrus, KOJUYECTBO TEIJIOTHI,
yAeNbHas TEIUIOEMKOCTh BEIECTBA, yACJIbHAs TEIUIOTA IUIABJIEHUS, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, ylelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PQGUUIMEHT IMOJIE3HOTO
JICUCTBUSl TEIMJIOBOM MAIlMHBI, OTHOCUTENIbHAA BIIAXKHOCTH BO3AYyXa, JIJIEKTPUYECKUN
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HAIIPSKEHHUE, COMPOTUBIIEHUE TPOBOAHUKA, YIAEIBHOE
CONPOTUBJICHUE BEIIECTBa, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOIB3YEMbIX BEIUYMH, O003HAUCHUS U
eAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(bU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTHh TpadUKud HN3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHUSI U TMPOILIECCHI, UCHOIB3YS
OCHOBHBIC TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOpPUM CTPOCHHS BEIIECTBA,
MPUHITUI CYNEPIIO3UIINH T0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3aps/a,
3akoH OMa JIsl yyacTka 1enu, 3akoH Jxoyns—JIeHia, 3akoH COXpaHEHUsI JHEPTUH, NpU
TOM J1aBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA MU 3aIMCHIBATh €r0 MAaTeMaTHYeCKOe

BBIPAKCHHE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalUMid  NPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 TOTrMYeCKHX 1IaroB ¢ onopoiu Ha 1-2
U3YYECHHBIX  CBOMCTBa  (DU3MUECKHX  SIBICHUN, (UINYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJayd B 2—3 JCHCTBUS, HMCNONb3Ys 3aKOHBI U (OPMYJIBL,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33J1a4M 3alIUChIBAaTh
KpaTKO€ YCJIOBHE, BBISABJISTH HEIOCTATOK JaHHBIX JUIs PEIICHUs 3aJadyu, BhIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PELICHMS], IPOBOINUTH PACUEThl M CPABHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh HPU MNOMOUIM (PUINUECKUX
METOJOB,  HCHOJb3ys  ONWCAHWE  MCCICOOBAHUS,  BBIACIATH  IMPOBEPIEMOE
IIPEAIIOJIOKEHNAE, OLIEHUBATh IPABWIBHOCTh IIOPsAKA IPOBEACHUsS MCCIEAOBaHUA,
JIeJIaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHl MO HAOMIONECHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB TeJ (KaNWJUISPHBIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3/yXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEeBaHUs IIPU U3JyYEHUU OT LBETA
U3llydame  (IOrJomarmIeld)  MOBEPXHOCTH, CKOPOCTb  MCHApEeHHsl  BOJBI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAM €€ ITOBEPXHOCTH, OJJIEKTpU3aLUsa Tel U
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3aps0B, B3aMMOJCHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJI3alMsl MATHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTa, CBOWCTBA SJIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMYyJIHpOBaTh MPOBEPSIEMBbIE MPEINOJIOXKEHUs, COOUPATH
YCTaHOBKY U3 IPEIJIOAKEHHOT0 000pYy1I0BaHUS, OMMCHIBATh XO/I OIIbITA U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATh IPAMBIE W3MEPEHUS TEMIIEPATYPhbl, OTHOCHUTEIBHOW BIIAXKHOCTH
BO3/1yXa, CWJIbl TOKA, HANpPSOKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3UYECKUX BEIMYMH, CpPAaBHUBATh peE3yJibTaThl M3MEPEHUU C Y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C MCMOJB30BAHUEM MPAMbBIX U3MEPEHUHN (3aBUCUMOCTb CONPOTUBIIEHUS MPOBOJIHUKA OT
€ro JUIMHBI, IJIOIIANA TOMEPEYHOI0 CEYEHUSI U YAECIBHOTO CONPOTHUBIICHUS BEIIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUSI HA MPOBOIHHUKE,
UCCJIEIOBAHUE TIOCJEA0BATEILHOIO W TapaJJIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
IJIAaHUPOBATH UCCJEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIenys
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NpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTAaThl MOJYYEHHON 3aBUCHUMOCTH B BHUJIE
TaOJIUI U TPapUKOB, 1€1aTh BEIBOJBI 110 PE3YIbTaTaM HUCCIIEI0BAHUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIMYUH (yAETbHAS TEINIOEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IpEeJI0KEHHON UHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMYMHBI,

coOnroaTh MpaBuja TEXHUKM O€30IIacHOCTH MpU paboTe € J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € ONOpPOM Ha HX OMUCAaHUSA (B TOM 4YMCIIE: CUCTEMA OTOIUICHHUS JIOMOB,
TUTPOMETpP, NapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUMK DIEKTPUUECKOU
SHEPrUM, DJIEKTPOOCBETUTENbHbIE NPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPONPHUOOPHI
(mpumepsbl), 3JIEKTPUUECKUE MPEAOXPAHUTENN, 3JIEKTPOMArHUT, AJIEKTPOJBUraTellb
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBAaX (U3NYECKUX SBJICHUUA U
HeoO0XouMble (PU3UUYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTENIbHBIE TPUOOPHI IO
CXeMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIAKOCTHBIM TEPMOMETp, TEPMOC, MCHUXPOMETP,
TUTPOMETP, JIBUTaTeIb BHYTPEHHErO CrOPAHMS, JJIEKTPOCKOI, PEOCTAT), COCTABIATH
CXEMBbI 3JIEKTPUYECKUX LIENEeW C MOCIEeI0BAaTEIbHbIM U MapaJUIEIbHBIM COEIUHEHUEM
AJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS IIEMEHTOB AIEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOIUTHh HWH(MOPMAIMIO O MPUMEpPAX) MPAKTHUYECKOIrO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOW XU3HM Mg OOecreyeHus
0€30MacHOCTH IpY 0OpAIIEHUH ¢ MPUOOPAMHU U TEXHUUECKUMU YCTPOWCTBAMU, COXPAHEHHS
3JI0pPOBbsI U COOJTIIOIEHHSI HOPM 3KOJIOTUYECKOT0 MOBEICHUSI B OKPYKAIOIIEH cpelie;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW W MYTEM CpaBHEHUS AOIMOJHHUTENIbHBIX HWCTOYHHKOB
BBIACIATh HMH(OpMaALUIO, KOTOpas SBISETCA MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUU HAYYHO-TOMYJSIPHYIO
IUTEPaTypy (U3UUYECKOTO COJEPKAHMS, CIPaBOYHbIE MaTEpHUalIbl, PECYpPChl CETU
WuTepHer, BiIageTh MNpuEéMaMH KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001as
MH(OpPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COAEpKaHUsA, B TOM YHCIIE
nyOJMYHO  NPENCTaBISATh  pe3yJbTaThl  MPOEKTHOW WM  HMCCIEA0BATENIbCKOU
NeSATEIbHOCTH, NP 3TOM I'PAMOTHO HMCIOJIb30BaTh MU3YUYECHHbIM MOHATUHHBIA ammapar
Kypca (pU3HMKH, COMPOBOKIATH BBICTYIIEHUE MTPE3EHTALIUEH;

OpU BBINOJHEHUN Y4€OHBIX MPOEKTOB M HMCCIENOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacrnpenenarh 00sS3aHHOCTA B TPYNIE B COOTBETCTBUM C MOCTABICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHAa JCUCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM  BKJAJ B  JI€ITEIBHOCTh  TPYNINbl, BHICTPAUBAThH
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXaHWYECKOTO ABWKEHUS, neopmanus (ynpyras, miacTudeckas),
TPEHUE, [ICHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTb U MEPETPY3KH, IEHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONEHus, albda-, 0eTa- U TaMMa-u3IydeHus, U30TOIIbI, SiIepHAs SHEPTeTHUKA;

paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOIHOE MaJIeHNUE Tel, pABHOMEPHOE
JIBI)KCHUE TI0 OKPYXXKHOCTH, B3aUMOJEHUCTBUE TeJl, PEAKTUBHOE JBIKCHHUE,
KoJieOaTeNbHOE [IBI)KEHHUE (3aTyXalllMe W BBIHYXICHHbIE KOJIEOaHUsA), PE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKA, IPSAMOJIMHEMHOE PACIIPOCTPAHEHUE, OTPAKECHHE
Y MIPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE OEI0r0 CBETa
B CIIEKTP U CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAA
PaIOAKTUBHOCTH, BOSHUKHOBEHUE JTUHEHYATOTO CIIEKTPa U3TYyUEHHUS) 110 OTMMMCAHUIO UX
XapaKTePHBIX CBOWMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX AaHHOE (pU3nyecKoe
SIBJICHHE;

pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIE: MPUIUBLI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHeyHO! CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMM, 3€MJICTPSICEHHE, CEHCMHUYECKHWE BOJHBI, I[yHAaMH, 05XO, I[BETa Tel,
ONTUYECKHE  SIBJICHUS B  TPUPOAE, OUOJOTHYECKOEe  JIEWCTBHE  BUAMMOTO,
yIbTPaduOIECTOBOTO M PEHTIEHOBCKOTO H3JyUYeHUH, €CTECTBEHHBIA pPaguOaKTUBHBIN
(G oH, KOCMHYECKHUE JTy4YH, PAAUOAKTUBHOE U3 TyUYCHHUE MPUPOAHBIX MUHEPAJIOB, ICHCTBUE
pPaOAKTUBHBIX HW3JYYCHHM Ha OpraHu3M 4YeJOBEKa), MpPU OTOM TEPEBOIUTH
MPAKTUYECKYIO 3a7ady B Yy4e€OHYIO, BBIICNSITH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
bU3HYECKUX SBICHHUI;

ONUCBHIBATh HW3YYEHHbIC CBOMCTBA TeN M (PU3NUECKUE SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYUHBI (CPEHSISE U MTHOBEHHAsi CKOPOCTh Tejia MPU HEPABHOMEPHOM
JB>)KCHUU, YCKOPEHHE, MEepPEMEIICHUE, MyTh, YrioBas CKOPOCTh, CWJia TPEHHUs, CUJa
YOPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJIHOTO MaJIEHHUs, BEC TeJla, UMITYJIbC Tea,
UMITYJIBC CHJIBI, MEXaHWUYECKas padoTa WU MOIIHOCTh, MOTCHIMANbHAS DHEPTUS Tela,
MOAHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHASI SHEPIHs CXKATOW MPYKHUHBI,
KMHETUYECKasi SHEPIus, MOoJHAs MEeXaHWYecKasi SHEPIusl, MepUoJ] U 4acToTa KojieOaHui,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTh CBETa, IIOKa3aTellb
MPEJIOMIICHUSI Cpeflbl), TIPU ONMUCAHUM TPABUIBLHO TPAKTOBATh (DU3UYECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIIbl, CBS3BIBAIONIUE NaHHYIO (M3UYECKYIO0 BEIMYHMHY C JPYTUMU BEJIMYMHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;

26



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHUS W TIPOIECCHI, WCIONB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIO3HUIINN
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ ammies, 3akoHbl HpBIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCOBOTO UYHCENT TIPH SJISPHBIX pPEaKIusAX, MPH OSTOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alMChIBaTh €T0 MAaTEMATHIECKOE BBIPAKECHHCE,

OOBSACHATH (PU3WYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluli  TPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYHMHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH O0OBSCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ OMOPOH Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DU3WYECKUX  SBICHWUH, (U3UMYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEI;

pemaTth pacu€THble 3aauydl (OMUpAIOLIUMEecss Ha CUCTeMy U3 2-3 ypaBHEHHIA),
WCITIOJIB3YysI 3aKOHBI M (OPMYJIBI, CBSI3bIBAIONIE (DU3UYCCKHME BEITUYMHBI: HA OCHOBE
aHaM3a yCIIOBUS 3aJ[a4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISBISITH HEJOCTAIOIINE WU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBAThH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (U3HUIECCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3HUECKHUX
METO/IOB,  WCIIOJIB3yS  OMHMCAHWUE  WCCIECNOBAaHUSA,  BBIACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNEe, OIICHWBATh TPABWIBHOCTH TOpPSIIKA TIPOBEICHUS HWCCICAOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;

IPOBOJUTH OMBITHl IO HAOMIOJACHUI0 (U3MUECKUX SBICHUN WIH (DUINYECKUX
CBOMCTB Tea (M3yueHHE BTOPOrO 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUSI DHEPTHH,
3aBUCUMOCTH TIEpHUOIa KOJICOAHU TTPYKUHHOTO MAasSTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY)KWHBI W HE3aBUCHUMOCTh OT aMIUIUTYABl MajbIX KOJCOaHWA, TPSMOJMHEHHOE
pacnpocTpaHEHUE CBETa, Pa3OXKEHUE OEIoro CBeTa B CHEKTP, M3YyUYCHHE CBOWCTB
M300pakeHUs B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparoien
JIMH3€E, HaOJII0IEHUE CIIONIHBIX M JIMHEHYATHIX CTICKTPOB MU3yUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 pe3yJIbTaThl, JOPMYITUPOBATH BHIBOIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisis CpeaHee
3HaUCHHUE W3MepseMON BeIMYMHB ((POKYCHOE paccTosHuE COOMparoIel JUH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTEITBLHOTO MTPUOOPA);

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEH (PM3MUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSIMBIX U3MEPECHUI (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIB>KCHUHN
0e3 HavYaJIbHON CKOPOCTH, TIepHUoa KoJieOaHWH MaTEMaTHYECKOTO MasTHHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH yTja OTPaKEHUS CBETa OT yrja MaJeHUs W yrjia MPeIOMJICHUS OT
yria majJeHus): MJIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIBHO COOMpaTh YCTaHOBKY,
(GUKCUpPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYHUH B BHUJC
Tabnui u rpauKoB, AEJIaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIEIOBAHMS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MUYECKUX BEIUYHUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOAGOUIIMEHT TPEHUs CKOJBXKEHUS, MeXaHudeckas pabora u
MOIIHOCTb, 4YaCTOTA U MEPUOJI KOJIECOAHUI MATEMaTHYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTUYECKAas CUJIa COOMPAIOIIEH JIMH3BI, PAIMOAKTUBHBINA (OH): TUTAHUPOBATH U3MEPEHUS,
coOMpaTh SKCHEPUMEHTAIIBHYIO YCTAHOBKY M BBIIOJHATh HW3MEPEHUS, CIIEAys
NPEMIOKEHHOW HWHCTPYKIMU, BBIYMCIATH 3HAYEHUWE BEIWYMHBI W aHAJIU3UPOBATh
MOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTA U3MEPEHNUN;

coONo/IaTh MpaBWJia TEXHUKU OE30MacHOCTH IMpu pabore ¢ J1adopaTopHBIM
000pyI0BaHUEM;

pazauyaTh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3HMUECKUX MOJENEH: MaTepruaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEIO, TOUCUYHBI WCTOYHUK CBETa, Jy4, TOHKas JIUH3A,
IUIAaHETapHAsi MOJENb ATOMA, HYKJIOHHAS MOJIEJIb aTOMHOTIO $1pa;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPON Ha UX ONMMCAHUA (B TOM YMCIE: CIIUIOMETP, AATYUKU MOJIOKEHHUS,
pPAcCTOSIHUS U YCKOPEHUS, PAKeTa, 3XO0JIOT, OUKH, IEPUCKOII, (poToanmapar, ONTUYECKUE
CBETOBOJBI, CIIEKTPOCKOII, JO3UMETP, KaMmepa BuibcoHa), HUCHOJB3ys 3HAHUSA
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKHM HW3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPHU PEIICHUN
y4€OHO-IPAKTUYECKUX 337a4, ONTUYECKHE CXEMBbI ISl MOCTPOCHMS H300paKeHUH B
MJIOCKOM 3€pKajie U COOMpArONIe JIMH3E;

OPUBOJAUTH MPUMEPHl (HAXOAWTh HMHGPOPMAIMI0 O MpPUMEpax) MPaAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW JKM3HU [JIs1 OOECHedeHHs
0e3omacHOCTH TMpu OOpalieHUH C MpuOOpaMM U TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHHSI HOPM HKOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIEH
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qusndeckoro cojnepxkanusi B HHtepHere,
CaMOCTOATENbHO (OPMYIUPYS TMOUCKOBBIM 3amMpoc, HAXOAWUTh IMYTU OIpEAeSICHUs
JIOCTOBEPHOCTH TOJYYEHHOHM MH(POpMAMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MpPU BBINOJHEHWU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COACpkKaHMs, CIpPaBOYHbIE MaTepHallbl, PECYpChl CETH
WuTepHer, BiIageTh MNpuéMaMH KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE THCbMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uH(pOpMaAIMU U3 HECKOJbKHX HCTOYHUKOB (DU3MYECKOTO COACpN aHUSA, ITyOJIMYHO
IIPEACTABIIATH PE3YJIbTATHI IPOCKTHOM WIIM UCCIIEI0BATEIBCKON IEATEIbHOCTH, IPH 3TOM
IPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM TNOHATUWHBIA anmapar HM3y4yaemMoro pasjena
GU3MKK UM CONPOBOXKAATH BBICTYIUIEHHWE TMpe3eHTalueil ¢ y4€ToM O0cOOEHHOCTEN
ayJIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INIAHUPOBAHUE

denepanbHas padovas nporpamma | Pusuka. 7—9 kaaccel (6a30BbIi YPOBECHD)

7 KJIACC
Ne HaunmMenoBanue KomnuectBo | [Iporpammuoe comepkanue |  OCHOBHBIC BUBI JEATSIBHOCTH 00yUJaIOIIIXCS
/1 pa3zesioB U TEM JacoB

y4eOHOTO MpeaMeTa

Pazznen 1. ®usnka u ee poJb

B IOZHAHUH OKPYKAK0IIIEro Mupa

BeJIMUUH. PU3NUEeCKue
npubopsl. [lorpemHocts
VU3MEPEHNI
MexayHapoaHasi cucteMa
€IUHULL

1.1 | ®usuka—Hayka 2 ®u3nka — HayKa o npupoje. | BrisiBiaeHUe paznuuuil Mex1y GU3HUYECKUMU U
0 MpUpoe SBneHUsI TPUPOJIBI. XUMHUYECKUMH MPEBPAIICHUSIMH.
dusnyeckue sIBIEHUS: Pacno3naBanue u kinaccudukainus GU3nIeCcKux
MEXaHWYCCKHE, TCTUIOBBIC, | SIBJIEHUH: MEXaHUYECKUX, TEIIOBBIX,
AMEKTPUUYECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBEIE, Habmronenue u onucanne GU3NISCKUX SIBICHUI
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue UeHbI ASICHUS Kb
BEJIMYMHEI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO MpHOopa.

N3mepenne MTMHEeNHBIX pa3MepOB TE U
IIPOMEKYTKOB BPEMEHHU C YUETOM IOTPEIIHOCTEN.
N3mepenne 06bEMa KUAKOCTH U TBEPAOTO TENA.
N3mepenne temnepaTypsl pU MOMOILIA
YKUJIKOCTHOTO TEPMOMETPA U JaTUYUKA
TEMIIEPATYPHI.

BrinonHeHne TBOpUECKHUX 3aaHUM 110 TIOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3UYECKIX
XapaKTEPUCTHUK, HAIPUMED, Pa3MEPOB MAJTBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJBIINX PACCTOSHUMN, MaTbIX
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IPOMEXYTKOB BpeMeHU. OO0Cyx1eHne
Hpe/araeMbIx Crioco00B

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bCHSAIOMUX MPOCTHIE
Hay4YHBIN METOA €CTECTBEHHBIE HAYKH SBJICHMSI, HAITPUMED:
MO3HAHUS U3y4aroT IpUpOAY. — I0YEMY OCTAHABJIMBAETCS JABHKYILEECS
EcrecTBeHHO-Hay4YHBIN 110 TOPU30HTAJIBHON OBEPXHOCTH TEINO;
METOJI TO3HAHUS: — IIOYEMY B KAPKYIO IOTOAY B CBETION OACKIE
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenune
Hay4HOI'0 BOMpOCa, CIIOCOOOB MPOBEPKU TMITOTE3.
BBIJIBUKEHUE TUIIOTE3, [IpoBeaenHue ucciaenoBanus Mo MPOBEPKE KaKoil-
HKCIIEPUMEHT 110 IPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bICHEHUE [TocTpoenue npocTedmmx Moaenen Gu3nIecKux
HA0JIF0/1TAEMOTO SIBJICHHUS. SABJICHUM (B BUJIE PUCYHKOB MJIM CXEM), HAIIPUMED
Onucanue pu3nYeCKUX naJieHUe MpeaMeTa; IpSIMOIMHEHHOE
SBJICHUI C TOMOIIbIO pacnpoCTpaHEHUE CBETa
MOJIEJIEN
HToro mo pazmemny 6

Pa3nen 2. IlepBoHayainbHble

CBCACHHUSA 0 CTPOCHHUH BELIECTBA

2.1

Crpoenue BeliecTa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIIME
TUCKPETHOE CTPOEHHUE
BEIIECCTBA

HaGmoienne u mHTEpIpETaIns OMBITOB,
CBUETEIBCTBYIOMNX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEILECTBA: OMBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIb30BaHueM (hoTorpaduid, MOTYyYEHHBIX
Ha aTOMHOM CHJIOBOM MuKpockone (ACM) —
naboparopHas pabota o teme: «O1eHKa
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TuaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenre pa3MepoB MajbIX Tel

2.2 | JIB>KeHUE H
B3aMMO/ICHCTBUE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeliecTBa. CBA3b CKOPOCTH
JBYKCHUS YACTHI]

C TEMIIEPATypPOil.
BpoyHOBCKO€E nBUKEHUE,
b dy3us.
B3anmonelicTBie yacTHIy
BEILIECTBA: MPUTSKCHUE U
OTTaJIKUBaHUE

Habmonenue u 06bacHeHue OpOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OOBICHEHHE OTBITOB

110 HaOJIIOEHHUIO TEIIOBOTO PACIIUPEHUS ra30B.
[IpoBenenue u 0ObSICHEHHUE OIIBITOB IO
0OHapy>KEHUIO CHIT MOJICKYJISIPHOTO IPUTSKECHUS
Y OTTAJIKUBAHUSI

2.3 | ArperaTHbie
COCTOSIHMSI BEIIECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOCHUE ra3oB,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TE.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbx
COCTOSIHUSIX U MX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Omnurcanue (¢ UCIOJIb30BAaHUEM TIPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IM4Uid B CTPOSHUH Ta30B,
XKUIKOCTEH U TBEPIBIX TEI.

OO0BsICHEHNE MAJION COKUMAEMOCTH KUIKOCTEHN U
TBEPIBIX TEJI, OOJIBIIION CKUMAaEMOCTH Ta30B.
OObsicHeHue coxpanenust PopMbI TBEPABIX TE U
TEKY4YECTH KUKOCTH.

[IpoBencHME ONBITOB, TOKA3LIBAIOIINX, YTO

B TBEPIOM COCTOSIHUH BOJIbI YACTHIIBI HAXOASATCS
B CPEJIHEM JaJibllie APYT OT Jpyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

YcTaHOBJICHUE B3aUMOCBSI3H MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHHM BOJIBI U
CYIIIECTBOBAHNEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazgeny
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Pazaen 3. /IBu:keHne U B3aUMo/ielicTBHE Tel

3.1 | Mexanuueckoe 3 MexaHndeckoe IBMKCHUE.
JIBUKCHUE PaBHomepHoe n
HEpPaBHOMEPHOE ABUKEHHUE.
Ckopocts. Cpennsis
CKOPOCTh IIpHU
HEPAaBHOMEPHOM
nBkeHuu. Pacuér mytu u
BPEMEHHU JIBUKCHUS

WccnenoBanue paBHOMEPHOTO IBHXKECHHUS,
OTIpe/IeNICHUE €T0 MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO JABUKEHUS U
OTIpe/IeNICHUE €ro OTIIMYUI OT PABHOMEPHOTO
JIBUKCHHUSL.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (1IapuKa B )KUJIKOCTU, MOJIETTU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeHeEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa Mo HaKJIIOHHOW TUIOCKOCTH
Petenue 3a7a4 Ha onpeiesieHre MyTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JBUKCHUSI.

AHanu3 rpaduKoB 3aBUCUMOCTH MYTH U CKOPOCTU
OT BpEMEHHU

3.2 | UHepuus, Macca, 4 SABneHne UHEPIU. 3aKOH
TUIOTHOCTh uHepuuu. Bzaumoencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
JBIDKEHUS TeJl. Macca Kak
Mepa UHEPTHOCTH Tela.
IImoTHOCTH BeniecTna.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B €UHULIE O0BEMA
BEIIIECTBA

OOBsCHEHHE U TIPOTHO3UPOBAHUE SBJICHHIH,
00YCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IIPOUCXOJIUT IIPH TOPMOKCHHH HITH PE3KOM
MaHEBPE aBTOMOOMIIS, TOYEMY HEBO3MOXKHO
MI'HOBCHHO IPEKPATHTh JBMKCHUE HA BEJIOCHIIE]IC
VI CaMOKaTe H T. 1.

[IpoBeacHUE M aHAIIN3 OIIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBUKCHHS TEJIa B pe3yJIbTaTe ICHCTBUSA Ha HETO
JAPYTUX TeIL.

Perienrie 3aau Ha onpe/eIeHre MacChl Tejla, ero
00bE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamnu3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3auMoieicTBUM Tel. i3MepeHue Mmacchl Tena
Pa3IUYHBIMU CTIOCOOAMH.

OrnpeneneHre MIOTHOCTH TEJIA B PE3YJIbTATEe
U3MEpPEHUs ero Macchl U 00bEMa

3.3

Cwuna. Buabs! cun

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJEHCTBHUS TEN.
Cuita ynpyrocTv ¥ 3aKOH
I'yka. U3mepenne cuibl

C MOMOIIBIO TUHAMOMETDA.
SIBNeHHE TATOTEHUS U CUJIa
TskecTH. Chiia TSKECTH
Ha JPYTuX IUIaHeTax.

Bec tena. HeBecomocTs.
CrnoxxeHue cui,
HaIMpPAaBJIECHHBIX 110 OJHOMN
IIPSIMOM.
PaBnonelicTByromas cui.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHUKE

N3ydenne B3auMOEHCTBUS KaK IPUYKHBI
MU3MEHEHUS CKOPOCTH TeJa WK ero AeopMaInu.
Onucanue peaibHbIX CUTyal[il B3aUMOIEHCTBUS
TEJ C IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
MOHATHE U H300paKEHUE CHIIBI.

Nzyuenwne cuibl ynpyroctu. MccrnenoBanme
3aBUCHUMOCTH CHJIBI YIPYTOCTH OT yJITHHEHUS
PE3WHOBOTO LITHYpA WU TPY>KHUHBI

(c mocTpoeHueM rpaduka).

AHanu3 NpakTUYECKUX CUTYallHii, B KOTOPBIX
IPOSIBIISICTCS IEUCTBUE CUIIbI YIIPYTOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 cuTyauui, CBSI3aHHBIX C SBIICHUEM
TSATOTCHUS.

OO0bsicHeHUE OPOUTATBHOTO IBUKEHUS TIJIAHET

C HUCIOJIb30BAHUEM SIBJICHMSI TATOTEHUS U 3aKOHA
WUHEPITUH.

N3mepenue Beca Tena ¢ MOMOIIbI0 JUHAMOMETPA.
O6ocHOBaHME ATOTO CIOC00a U3MEPEHHUSL.
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Ananm3 n MOJCIINPOBAHUC ABJICHHA HCBCCOMOCTH.

DKCIEepUMEHTAIBHOE MOIYYEHUE MPaBUIIA
CJIOKEHUS CWJI, HAIPABJICHHBIX BJOJIb OJJHOU
npsiMoii. OnpeieieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydenune cuiibl TpEHHS CKOJIBKEHUS U CUIIBI
TPEHUs IOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSA

OT CWJIBI JABJICHUSI U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYallUi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBLIECHUS WK
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHoIb30BaHUEM
(dopMy1 s pacuéra CUIIbI TSIKECTH, CUITbI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazgeny

21

Pa3znen 4. JlaBiieHnue TBEPABIX TeJl, JKMAKOCTEH U ra30B

4.1

[asnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMCHBIIICHUS U YBETUICHHS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS
rasa ot oobéma,
TEMIIepaTyphI.

AHann3 ¥ 00bICHEHHUE ONBITOB H IMPAKTHYCCKUX

CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JIaBIICHUSL.

O6ocHOBaHKE CIOCOOOB YMEHBIIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

W3yuenue 3aBUCUMOCTH JaBJICHUS ra3a
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[lepenaya naBnenus
TBEPIABIMU TEIIAMMU,
JKUJIKOCTSIMH U Ta3aMHU.
3akon Ilackans

0T 00bEMa U TEMIIEPATYPHI.

N3ydenne ocoOeHHOCTEN epeaaydn JaBICHUs
TBEPABIMH TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YJIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCTepuMEHTAIBHOE 10Ka3aTeIbCTBO 3aKOHA
[Tackass.

Pemenwne 3ana4 Ha pacy€T gaBieHUs TBEPIOTO
Tena

4.2 | JlaBaeHHE KUIKOCTH 3aBHUCUMOCTE JaBJICHUS HccnenoBanne 3aBUCUMOCTH JaBJIEHUSA KUIKOCTH
XKUJIKOCTH OT TJTyOHWHBI. OT ITYOHHBI IOTPY>KEHUS M TUIOTHOCTH SKUIKOCTH.
ITneBMaTnueckre Mamnael. | HaGmonenue u o0bsICHEHUE THAPOCTATUYECKOTO
IMunpocrarndeckuit napajokca Ha ocHOBe 3akoHa [lackas.
napajokc. Coobmiaromnuecs | M3ydyeHne cooOIaommxcs COCy10B.
cocynsl. ['mapasnmyeckue | Pemenue 3anad Ha pacy€r 1aBieHHs )KUIKOCTH.
MEXaHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
TUAPABINYCCKOTO Mpecca, MHEBMATHIECKUX
MAIIIWH.
AHanu3 1 00BSICHEHUE MTPAKTHYSCKUX CUTYAIIHH,
JIEMOHCTPUPYIOIINX MPOSIBJICHUE TaBICHUS
XKUIKOCTH 1 3aKoHa [Tackas, Harpumep
MPOIIECCOB B OPTaHU3ME IIPU IITyOOKOBOIHOM
HBIPSTHUN
4.3 | Atmoceproe AtMocdepa 3emiu u DKcrnepuMeHTalIbHOE OOHAPY)KEHHE
JIaBJICHUE aTMoc(depHoOe JaBlICeHHE. aTMOC(EpHOTO TaBJICHUS.

[IpruunHEI cymiecTBOBaHUs

AmnHann3 1 00bICHEHHUE OIBITOB U IMPAKTUYCCKHUX
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BO3IYIITHOW 000JI0YKH
3emmuu. OnbiT Toppruuesy.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopsi. [Ipubopsl

JUISL UBMEPEHUS
aTMoc(epHOro AaBIEHUS

CUTYalluH, CBA3aHHBIX C ICHCTBUEM
aTMOC(EpHOTO TaBJICHUS.

OOBscHEHNE CYLIECTBOBaHUS aTMOC(hEpHI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUSI Ha JPYTUX IulaHeTax u JlyHe.
OO0bsacHEeHNE U3MEHEHHUS INIOTHOCTH aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
TABJICHUS OT BBICOTHI.

Pemenue 3a1au Ha pacu€t aTMOCPEPHOTO
JABJICHMSL.

N3ydenue ycrpoiicTBa 6apoMeTpa-aHepouia

4.4

JleiicTBHE KUJIKOCTH U
rasza Ha Morpy>kKe€HHOE
B HUX TEJIO

JleicTBUE KUIKOCTH U ras3a
Ha NOTPYKEHHOE B HUX
Teso. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxomnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
AKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO.
OrnpeneneHre BoITAIKUBAIOIICH CUJIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B AKUJKOCTb.

[IpoBeaenue u 00CykA€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAIKABAIONIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00BEMa MOTPYKEHHOU

B )KMIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepka nezagucumocmu 8blmanrKusaroujeil
Cubl, Oelcmayouell Ha mejio 8 HCUOKOCmu,
om maccwl mena.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE

0T 00bEMA OTPY>KEHHOM B )KUIKOCTh YaCTH Tea.
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Pemenne 3a1a4 Ha IpUMEHEHNE 3aKOHA
ApxuMea 1 yCloBus IJIABAHUS TEII.
Koncrtpynposanue apeomerpa nuim
KOHCTPYHUPOBAHUE JIOAKHU U ONPEIEICHUE €€
Ipy30N0bEMHOCTH

Hroro no pazgeny

21

Pa3nen 5. PaboTa u MOIIHOCTB. JHEprus

5.1

Pabora 1 MOIIHOCTH

3

Mexannyeckas padora.
MomHoCTh

DKCIEPUMEHTAIBHOE ONPEAETICHUE
MEXaHUYECKOU pabOThI CUIIBI TSDKECTH

IIPY MAICHUN TEJIa U CUJIBI TPEHHUS

IpY pAaBHOMEPHOM MEPEMELIEHUH TeIa

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momiHocTH, pa3BUBacMOM Mpu NOABEME
110 JIECTHULIE.

Peienue 3aa4 Ha pacu€r MexaHM4ECKO paboThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBbI

[IpocTbie MEXaHU3MBI:
pbIvar, 0J0K, HAaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS pbIyara

K 0JIOKy. «30510TO€
npaBuiio» mexanuku. KITJ]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHHUKE

OrnpeneneHre BHIUTPHIIIA B CUJIE POCTHIX
MEXaHHU3MOB Ha MPUMEPE phluara, NOoJABUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.
OO6Hapy)eHne CBOMCTB MPOCTHIX MEXaHNU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY U TEXHUKE, & TAKXKE

B ’KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JOKa3aTeILCTBO PABEHCTBA
paboT Npu NPUMEHEHUH TPOCTHIX MEXAHU3MOB.
Onpenenenue KII/] HakJIIOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha MprMEHEHUE TPaBUIIa
paBHOBecus privara v Ha pacuét KIT/]

5.3 | Mexannveckas 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONpe/IeJICHUE N3MEHEHHUSI
SHEPrUs Kuneruueckas u KHMHETHYECKOW U MOTEHIMAIbHOW SHEPTUU TeNa
MOTEHIMAIbHAS SHEPT U IIPU €70 CKaThIBAHUH 110 HAKJIOHHOM IJIIOCKOCTH.
[TpeBpamenue onqnoro Buaa | DopmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKOUN dHEPrun 3aKOHA COXPaHEHUsI MEXaHUUECKON SHEPIUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHHUS SHEPTUHU.
B MEXaHUKE Pemmenue 3aa4 ¢ UCMOJIb30BAHUEM 3aKOHA
COXPaHEHHUs PHEPTUU
Hroro no pazneny 12
PesepBHoe BpeMms 3
OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOI'PAMME
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8 KJIACC
No HanmenoBanue KomnuectBo | IIporpammHoe copepkanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YyYaIOIIUXCs
/1 pa3/iesioB U TeEM 4acoB
y4eOHOro rpeaMera
Pasznen 1. TenjioBbIe iBJEHUA
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIC TOJIOKECHHUS HaOmronenue u nHTEpIipeTalusi OnbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU CTPOCHMUS BEILECTBA.
Macca u pa3mepsl aTOMOB U
MoseKyd. OMbITHL,
ITOATBEPKAAOIIE
OCHOBHBI€ IT0JIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOr0 COCTOSTHUI
BEILIECTBA.
Kpucrammueckue n
amopdHbIe TeNa.
OOBsICHEHHE CBOMCTB ra3os,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMaunBaHKE U
KaNWUISPHBIC SIBJICHUS.
TennoBoe pacmupeHue u
cxKartue

CBUJIETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOECHHUU BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Peuienue 3a1a4 no OLIEHUBAHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHHUIIe 00BEMA
BELIECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa noamsl JIykpenus «O npupoze
BEIIIEH») C U3J10’)KeHHEM 00OCHOBAHUI aTOMHOM
rUnoTe3sl (CMbIcIoBOE uTeHue). OleHka
yOeIUTETLHOCTH STUX 00OCHOBAHMIA.
OOBsicHeHHE OPOYHOBCKOTO JABUYKEHUSI, SIBJICHUS
nudPy3un v pa3nuyuil MeXIy HUIMH Ha OCHOBE
IIOJIOXKEHUH MOJIEKYJIIPHO-KUHETHYECKON
TEOPUU CTPOCHHUSI BEIIECTBA.

OOBsiICHEHHE OCHOBHBIX Pa3Inyuil B CTPOSCHUHU
ra3oB, KUJIKOCTEU U TBEPBIX TEN

C UCIIOJIb30BaHUEM TIOJIOKEHHUI MOJIEKYJIISIPHO-
KMHETUYECKOW TEOPUH CTPOEHHUSI BEILIECTBA.
[IpoBeneHue ONBITOB MO BBIPALTUBAHUIO
KPUCTAJIOB TOBAPEHHOM COJIM MUJIU caxapa.
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[TpoBenenmne u 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIIUX KaTUJUISIPHBIE SIBICHUS U
SBJICHHE CMAYMBAHMSL.

OOBbscHEHNE POJTU KaMWIISIPHBIX SIBJICHUIN

JUISL IOCTYIUIEHHSI BOJbI B OPTaHU3M PAaCTEHUI.
Habntonienue, nposeneHne U 00bsICHEHNE
OIIBITOB 10 HAOIIOACHUIO TEMJIOBOIO
pPaCIIMPEHHUs ra30B, )KUIKOCTEW U TBEPABIX TEI.
OObsicHeHuE coXxpaHeHUs 00bEMaA TBEPBIX TEIL,
TEKYUYECTH KUIKOCTH (B TOM YHCIIE, PA3HULIBI

B TEKYUYECTH JUJISI Pa3HBIX )KUJIKOCTEN),

JTaBJICHUS ra3a.

[IpoBeneHue OnbITOB, IEMOHCTPUPYIOITUX
3aBHCHMOCTbH JJaBJICHUS BO3/lyXa OT €ero 00béma u
HarpeBaHMs WIH OXJIAXKACHUS, U UX OOBbICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NpakTUYECKUX CUTyalui, CBSI3aHHBIX

CO CBOMCTBaMH I'a30B, JKUJIKOCTEW U TBEPIBIX TEI

1.2

TennoBele mporeccsl

21

Temneparypa. CBs3b
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBUXKEHUS
yacTtull. BHyTpeHHss
sHeprusi. CnocoOsl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepileHrue padboTel. Buabl
TEIUIONEPEIAUH:

O00CHOBaHME MPABIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJI TEMIIEPATYPHI.

HaoOmronnenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITUX U3MEHEHNE BHYTPCHHEH
DHEPTUH TeJa B pe3yJIbTaTe TeIUIONEPeIau |
PabOThI BHEIITHUX CHIL.

HaoOmronenne u o0bSICHEHHUE OIBITOB,
00CYXJICHHE TIPAKTUICCKUX CUTYaIIHH,
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TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBO TEIIIOTHI.

VY nenpHast TEMI0EMKOCTD
BelecTBa. TermooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TETIOBOTO
6ananca. [1naBiaenue u
OTBEp/ICBaHUE
KPUCTAINTMYECKUX BEUIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapoobpazoBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y nenpHas
TEIJIOTa MapooOpa30BaHUSI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSI.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TerioTa
CrOpaHusl.

[TpunIUIIEI pabOTHI
Ter1oBbIX aBurarenci KITJI
TEIJIOBOTO JIBUTATEISL.
TennoBble IBUTATENIN U

JEMOHCTPHUPYIOMINX Pa3INUHbIC BUIbI
TEIUIONEpPENaut: TEIUIONPOBOAHOCTD,
KOHBEKIIHIO, U3ITyuYeHHE.

HccnenoBanue SBICHUS TEIIOOOMEHA

MPU CMEIIMBAHUU XOJIOJTHON U ropsiueid BOBI.
HaGnronenue ycraHOBIEHUS TEIIOBOTO
PABHOBECUS MEXKY TOpPSYEH U XOJIOAHON BOJOM.
Omnpenenenue (M3MEpEeHNE) KOJINYECTBA
TEIUIOTHI, IOTYYSHHOTO BOJIOW MPH TEIJIO0OMEHE
C HarpeThIM METAJUTMYECKUM IIMIIHHIPOM.
Ornpenenenue (MU3MEpPEHUE) YIAETbHON
TEIIOEMKOCTH BEIIIECTBA.

Pemmenwne 3a7a4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TETJIOTHI U TEIIIOEMKOCTH

IIPU TEIJIO0OMEHE.

AHanu3 CUTyalluid MPaKTUYECKOTO
MCIIOJIb30BaHUS TETJIOBBIX CBOMCTB BEIIECTB U
MaTepUajoB, HAIIPUMEp, B LIEIAX
AHEProcOePeKEHUSI: TETIIOU3OJISINSA,
sHeprocOeperaroye KPhIIiH,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOmronenue siBieHui ucmapeHus u
KOH/ICHCAIHH.

HccnenoBanue npoluecca ucrnapeHus
Pa3IMYHBIX )KUIKOCTEM.

OObscHeHUE ABIEHUI UCTIAPEHUS U
KOH/ICHCAllMX HAa OCHOBE aTOMHO-
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3aIlUTa OKPYKAKoIIeH
Cpelpbl.

3aKOH COXpaHEHHUS U
peBpAILlCHUs YHEPTUU
B TEIUIOBBIX ITpoLIeccax

MOJIEKYJISIPHOTO YUEHUSI.

Ha6J'IIOI[€HI/IC 1 00BSICHCHHEC Imponeccca KUIICHuA,

B TOM YHCJIC 3aBUCUMOCTH TEMIIEPATyPhI
KUIICHUS OT JaBJICHUS.

Omnpenenenue (U3MepEHNE) OTHOCUTEILHON
BJIQJKHOCTH BO3/yXa.

HaOnronenue npoiecca riaBieHUs
KPUCTAJUIMYECKOTr0 BEIIECTBA, HAI[PUMED, JIbJIA.
CpaBHEeHUE TPOLECCOB UIABJICHUS
KPUCTAJUTMYECKUX TEJ U Pa3MATICHUS

IIPU HarpeBaHUM aMOP(HBIX TeJI.
Onpenenenue (M3MEPEHUE) yACTbHON TEIIOTHI
TIJIABJICHHUSI JIbJIA.

OObsicHEHUE SBJICHUH TUTABICHUS U
KpUCTAJUTM3AI[MU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUCHUS.

Pemenue 3a1a4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIIECcax
TEeIJIoNepeIauy MY TIIaBICHUHN U
KPUCTAJUTM3AIMH1, UICTIAPSHUH U KOHJICHCAIIUU.
AHanmm3 cUTyanuii IpakTUIECKOTO MPUMEHEHUS
SIBJICHUH TIABJICHUS U KPUCTAJUTH3AIUH,
HaIpuMep, MOTYyIECHUE CBEPXUUCTHIX
MaTepHuasoB, COJIeBas TpejIKa 1 Jp.

AHanu3 paboThl U 00bSICHEHUE TPUHIUIIA
JIEUCTBUS TETJIOBOTO JIBUTATEIIS.

Brruncnenne KoaudecTBa TEIIOThI,
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BBIJICJISIIOIIETOCS MPU CTOPAHUHU Pa3IMYHBIX
BUJI0B ToruivBa, U KIIJI gBurarens.
OO0cyx1eHre SKOJIOTMYECKUX MOCIEICTBUM
WCIMOJIb30BaHUs IBUTATENIC BHYTPEHHETO
CrOpaHusl, TETUIOBBIX U TUAPOIICKTPOCTAHIIUN

Hroro no pazgeny

28

Pa3nen 2. Duekrpuyeckue u

MAarHuTHbIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsiabl.
3apsKEHHBIE Tella U
UX B3aUMOJICHCTBUS

7

DIIeKTpU3aLHus TEIl.

JIBa poaa 3JIEKTPUUYECKHUX
3apsa0B. Bzanmonencteue
3apsHKEHHBIX TElL.

3akoH KynoHna (3aBUCUMOCTh
CHWJIbI B3aUMOJICCTBUS
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUSI MEXK/Ty TEJIaMH ).
DIIEKTPUYECKOE TOJIE.
HanpsoxénnocTts
AIEKTPUYECKOTO TOJIS.
[IpunHun cyneprno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KAaUECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
CrtpoeHnue aToma.
[IpoBogHUKH 1

HaOmntonenue v mpoBeieHHUE OMBITOB

T10 JIEKTPU3ALIUK TEJI IPU CONTPUKOCHOBEHUHU U
WHIYKIHCH.

HabGmonenne n o0bICHEeHNE B3aUMOACHCTBHS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsHKEHHBIX TEJL.
OOBsicCHeHHUE TPUHIIAIIA JCHCTBHS AJIEKTPOCKOIIA.
OOBsICHEHHUE SBIICHUM JICKTPHU3ALINH

MIPY CONPUKOCHOBEHUH TEJI M HHTYKITHCH

C MCITOJIb30BAaHUEM 3HAHUM O HOCHUTEIAX
AJIEKTPUYECKUX 3apsiIOB B BEIIECCTRE.
Pacno3naBanue n 0ObsICHEHHE SIBJICHUM
AIICKTPU3AIIMN B TIOBCETHEBHOM KU3HH.
HabGmronenne u oObSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsa.

HabmroieHre onbITOB 110 MOJSIUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO TMOJIS.
HccnenoBanue nenMcTBUs SIEKTPUIECKOTO OIS
Ha TIPOBOJHUKH U JUICKTPUKU
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TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiaa

2.2

IlocTogHHEBIN
AJIEKTPUUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

VY cI1oBus CyIIECTBOBAHHUS
3JIEKTPUYECKOTO TOKA.
HcTOYHMKM TOCTOSTHHOTO
ToKa. JlelicTBUs
AIEKTPUYECKOTO TOKA
(TernoBO€, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHUI TOK

B )KUIKOCTSX U raszax.
DJIEKTpUYECKAS LICTIb.
Cwuna Toka. DIeKTpUIECKOE
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarensHoe U
napajuiesIbHOE€ COeIMHEHUE
IPOBOJTHUKOB.

PaboTa u MOUTHOCTH
AJIEKTPUUYECKOTO TOKaA.
3akon J[xoyns—JIenua.
DJIEKTPUYECKUE LIENU U

HabGnrofnenue pa3nuyuHbIX BUIOB JEHCTBUS
AIEKTPUIECKOTO TOKA U 0OHAPYKEHHE ITHX
BHJIOB JICUCTBUS B IOBCEAHEBHON KU3HMU.
Hab6nronenue BO3HUKHOBEHUS Ta30BOI0 pa3psia
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH

COopka U UCTIBITAHUE DJIEKTPUUECKOU 1IETTH
MOCTOSITHHOTO TOKA.

N3Mepenue cuiibl TOKa aMIePMETPOM.
N3Mepenune 3JIeKTpUUeCKOro HanpsiKEHUS
BOJIETMETPOM.

[IpoBenenue u 0ObSICHEHHE OTBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJHUKA
OT €r0 JUIMHBI, IUIOMIAIX MTOIIEPEYHOT0 CEYEHUS
Y MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA,
MIPOTEKAIOIIETO YEPES PEUCTOP,

OT COMPOTUBJIEHUS PE3UCTOPA U HATTPSIKEHUS
Ha PE3UCTOpE.

IIpoBepka mpaBuiia CII0KEHUS HAITPSKEHUN
[P MOCJIEIOBATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuia AJis CUIIbI TOKa

IIPY NapaJuIEIbHOM COEIMHEHNN PE3UCTOPOB.
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OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHanu3 CUTyaluii NocaeJ0BaTEIbHOIO U
napajieIbHOTO COeIMHEHUSI TPOBOTHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3a7a4 ¢ ucnoiab30BaHueM 3akoHa OMa
1 hopMys pacuéra AIeKTPHIECKOTO
COMPOTHUBJICHUS TIPU MOCIIEAOBATEIILHOM U
napasuieIbHOM COCIMHEHUHU TTPOBOHUKOB.
OmnpeneneHne paboThI AIEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OrnpeneneHue MOIHOCTHY 3JIEKTPUYECKOTO TOKa,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3
JAMITOYKY OT HaIpsKEHUS Ha Hell. OnpeneneHue
KII/I narpeBarensi.

UccnenoBanue npeoOpa3zoBaHus YHEPTUU

MIPU MOABEME IPy3a DJIEKTPOABUTATEIIEM.
OOBsicCHEHHE YCTPOUCTBA U MPUHITUIIA JEHCTBUS
JIOMAITHUX AJIEKTPOHArPEeBaTEIbHBIX MPUOOPOB.
OObsicHEHUE IPUYHUH KOPOTKOTO 3aMbIKaHUS U
MIPUHLINIA JEHCTBUS TJIABKUX MPEIOXPAHUTEIICH.
Peuienue 3aa4 ¢ UCMOIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoericteue
ITIOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.
MarsauTtHOe 110J1€ 3eMIIn

HccaenoBanre MarHuTHOTO B3aUMOECHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs IOCTOSIHHBIX
MarHUTOB MIPU UX 0ObETMHEHUU U Pa3/ICIICHUH.
HccnenoBanrue MarHUTHOT'O B3aUMOICUCTBHUS
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Y €T0 3HaYCHHUE ISl )KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHoOe nosue
AIEKTPUYECKOTO TOKA.
[Ipumenenune
ANEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MAarHUTHOTO MOJIs

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
MOCTOSTHHOTO TOKA.
Hcnonp3oBanue
AIEKTPOJABUrATEIICH

B TEXHHUUYECKUX YCTPOMCTBAX
Y Ha TPaHCIIOPTE

MOCTOSIHHBIX MArHUTOB.

N3ydyeHne MarHuTHOTO MOJISL MOCTOSIHHBIX
MarHuTOB MPU UX OOBETUHEHUH U Pa3/ICIICHUN.
IIpoBeaeHrEe ONBITOB MO BU3yaIU3AlMH MOJIA
MTOCTOSTHHBIX MAarHUTOB.

N3ydeHue siBIeHUA HAMarHMYMBaHUsI BEIECTBA.
HccnenoBanne AeUCTBUA JJIEKTPUUECKOTIO TOKA
Ha MarHUTHYIO CTPEJKY.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTbH CHJIBI B3AUMOJCHUCTBUSI KaTyIIKH
C TOKOM M MarHuTa OT CWJIbl U HaIllpaBIICHHS TOKa
B KaTyIIIKE.

AHanu3 CUTyalni MPAaKTUYECKOTO IPUMEHEHHUS
AJIEKTPOMATHUTOB (B OBITOBBIX TEXHHUYECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULIMHE).
N3ydeHune nercTBrsi MArHUTHOTO TTOJIS

Ha MPOBOJHUK C TOKOM.

N3yueHune nencTBus JJIEKTPOABUTATENS.
N3zmepenue KIIJI anexkTtpoaBurarenbHON
YCTaHOBKH.

Pacnio3HaBaHue 1 aHaIU3 pa3IuyHbIX
MIPUMEHECHUH AJIEKTPOIBUTATEIICH

(TpaHCcmiOpT, OBITOBBIE YCTPOWMCTBA U JP.)

2.4

DneKTpoMarHuTHas
HHTYKITUS

OnbiTel @apajes. SABnenue
3JIEKTPOMArHUTHOM
uHayknuu. [Ipasuino Jlenna.
DJIEKTPOreHepaTop.

OnBITHI 1O HCCJICAO0BAaHUIO SABJICHUA
BHGKTpOMaFHI/ITHOﬁ HHAYKIOHUHN: UCCIICIOBAHHNC
W3MEHCHUI 3HAUCHUS U HarpaBJICHUA
HHAYKIOUOHHOI'O TOKa
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Crioco0bI nostyueHus
ANEKTPUYECKON DHEPTHH.

DNEKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Hroro o pazneny 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KUIACC
Ne HaumenoBanue KomuuectBo | IIporpammuoe conepkanue | OCHOBHBIE BUJIBI JEATEILHOCTH 00YYAIOIIUXCS
/1 pa3liesioB U TeM 4acoB

y4eOHOTO IpeaAMeTa

Pa3n

e 1. Mexanuuyeckue siBJIeHUS

1.1

MexaHnueckoe
JIIBIYKEHUE U CIIOCOOBI
€ro OIMCaHUuI

10

MexaHn4ecKoe IBHKECHHUE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCUTENBHOCTD
MEXaHHUYECKOTO JIBUKCHU.
PaBHOomepHOE
MPSMOJIMHEMHOE JBUKECHHUE.
HepaBromepHoe
MPSIMOJIMHEVMHOE JBUKECHUE.
Cpennsis ¥ MTHOBEHHAS
CKOpPOCTb Teja Mpu
HEPABHOMEPHOM JIBUKECHUM.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBo0OOIHOE T1aJIEHUE.
OmneiTe! I'anumes.
PaBHOMEpHOE NBMKEHKE

10 OKPY>KHOCTH.

ITepuon u yacrora
oOpamenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXIeHHE Pa3TUIHBIX IPUMEPOB
MEXaHUYECKOTO JABHKCHHUS.

OOcyxaeHue rpaHul] MPUMEHUMOCTH MOJENN
«MaTepualIbHasl TOUKay.

Onucanne MEXaHU4ECKOTO ABUKCHUS
pazIuYHBIMU criocoO0amu (ypaBHEHHE, TabIULA,
rpaduk).

AHaN3 KU3HEHHBIX CUTYallMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKCHMUSL.

Habntoienue MexaHn4eckoro ABMKEHUS TeJia
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO 1 TOTO K€ T€JIa OTHOCUTEIBHO Pa3HbIX
TE€JI OTCUETA.

Amnanu3 Tekcrta ['anuies 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICIIOBOE UTEHHE).

Onpenenenue cpelHel CKOPOCTH CKOJIbKEHUS
OpyCKka Wi ABMKEHUS IIapuKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 1 00CyXIeHUe CIIOCOO0B
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LlenTpocTpemureabHOe
YCKOpEHUE

MPUOJIMKEHHOTO ONIPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapuKa B )KUJIKOCTU, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Omnpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIB>KCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMEeTpOB).

Briuncnienue myTy u CKOpOCTH MpU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUN
Tena.

Ornpenenenue NporlIEHHOTO IMTyTH U YCKOPEHUS
JBIDKEHUSA TeJia Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBU>KEHUS T€JIa OT BPEMEHHU.

lIposepra cunome3swl. eciu

npu pagHoyCKOPEHHOM OBUICEHUU

Oe3 HauanbHOU CKOPOCMU NYMU OMHOCAMCA
KaK psi0 He4émHbIX Yuces, mo
COOMEEemMcmeyouue NPOMeNCYmKy 8pemeHu
O0OUHAKOBDL.
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Ornpenenenue yCKOpeHuUs Tela

IIPU PABHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM IIJIOCKOCTH.

N3mepenne neproa U 4acTOThl 00OpaIieHus
T€Ja Mo OKPYKHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBHYKEHUS Te€Jla M0 OKPY’KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KHUHEMaTHUECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JIBM)KCHUS PAa3IMUHbIX BHJIOB.
Pacnio3znaBanue v npuOIMKEHHOE OMUCAaHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBHIKECHHUS
B IIPUPOJI€ U TEXHUKE (Ha MpUMeEpPax CBOOOTHO
NaJar0IINX TeJl, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

B3aumonelicTtBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoi 3akon HeroToHa.
Tpernii 3akoH Hprotona.
[IpyHIMD Ccyneprno3uIuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS OKOS, IPYTUEe BUbI
TPEHMSL.

Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habmronenue u 00CyXJICHHE OIBITOB

C IBMDKCHUEM TeJjla MPYU YMEHBIIIEHUH BIIUSHUS
JIPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOT'O SKCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBHITIOJIHEHUE 33JJaHUH 110 TEKCTY (CMBICIIOBOE
YTCHUE).

OOCcyXaeHnue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA MHEPIIMH B Pa3IMYHBIX CHCTEMax
OTCYETA.

HaOmronenue u o06Cyk/1eHre MEXaHUYECKUX
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Yckopenue cBOOOTHOTO
najieHus. JIBmkeHue miaHeT
BOKpyr Connua. [lepsas
KOCMHUYECKasi CKOPOCTb.
HeBecomocTs 1 eperpys3ku.
PaBHOBECHE MaTepuanbHOU
TOYKU. AOCOTIOTHO TBEPOE
Teyo. PaBHOBECHE TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO
BpallleHud. MOMEHT CUJIBI.
LlenTp TSIKECTH

ABJICHUH, IPOUCXOJAIINX B CHCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaOnronenue u/unu npoBeieHHE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SBICHUM

C UCII0JIb30BaHMEM BTOPOTO 3aKkOoHAa HproTOHA.
Pemenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HbpIOTOHA U MpaBUIIa CIIOKEHUS CHIL.
Onpenenenue )xECTKOCTH NPY>KUHBI.

AHanu3 cuTyaluii, B KOTOPHIX HAOTIOIAI0TCS
yrnpyrue neopManuu, U uX 00bsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pewienne 3a1a4 ¢ HCNOJI30BAHUEM 3aKOHA
I'yka.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIbKCHUA OT CHJIbl HOPMAJIbHOT'O JaBJICHHA.

OO0cy:xeHne pe3yinbTaToB UCCIEJOBAHMSL.
Onpenenenue kodppuueHTa TpeHUs
CKOJIB)KEHUSI.

W3mepeHnue cuibl TpEHUS MOKOSL.
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Pemenue 3aaa4 ¢ ucnoiab30BaHUEM (HOPMYIIBI
JUTSL CUITBI TPEHHUSI CKOJIBYKEHUS.

AHanu3 ABMKEHUS TeJl TOJIbKO MO JEHCTBUEM
CHJIBI TSPKECTH — CBOOOHOTO Na/ICHUS.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
cBOOOIHOTO Na/IEHUs OT MacChl Teja.

OneHka BETMYUHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKIY IBYMsI TEIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHHsI HEOECHBIX Tel

MO/ IEMCTBUEM CHJIbI TSATOTEHUS

(c UCTI0JIB30BaHUEM JIOTIOJTHUTENIBHBIX
MCTOYHHUKOB UH(POPMALINH).

Pewenne 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
BCEMUPHOIO TATOTEHUS U (POPMYJIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OINMCBHIBAIOIIETO NPOSBICHUS 3aKOHA
BCEMHUPHOT'O TATOTEHMS; BHITOJIHEHHUE 3aJaHUI
IO TEKCTY (CMBICIIOBOE UTEHHUE).

Habmoenue u 06CykeHne OnbITOB

110 U3MEHEHUIO Beca Tella MPU YCKOPEHHOM
JIBUKECHUH.

AHanu3 ycnoBUi BO3SHUKHOBEHHSI HEBECOMOCTH
U TIEPErpy3KHu.

Pewenue 3ana4 Ha onpeienieHue Beca Tea

B PA3JIMYHBIX YCIOBUSX.
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AHanm3 cui, ACUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue NEeHTpa TSHKECTU Pa3IuYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynsc Tena. I3mMenenue
UMITyJbca. VIMITyibC CUITBL.
3aKOH COXpaHEHUS
uMIyabsca. PeaktuBHoe
JIBIKEHHUE.

Mexanuueckas paboTa u
MOIIHOCTE. Pabora cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUHU U
paboTsl. [ToTeHnmanpHas
DHEPrUs TeJa, MOJHATOTO
Ha/Jl IOBEPXHOCTHIO 36MJIH.
ITorenuuanbHas SHEPrus
CKATOM NPYKHHBI.
Kunernueckas sneprus.
Teopema 0 KUHETUYECKOH
DHEPIruu. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUU

HaOnronenue u o0CyxkaeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITyJIbCa

IIPY B3aUMOJCUCTBUY TEJI, 3aKOH COXPaHCHHUSI
UMITyJIbCa MpU a0COIIOTHO YIIPYTOM U
HEyNPYyroM B3aUMOJECHCTBUU TEN.

AHaIN3 CUTyalMi B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacnio3HaBaHue sSIBJIICHHS pEAKTUBHOTO
JBUYKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXPAHEHUS UMITYJIbCa
JUIsl pacuyéTa pe3yJbTaTOB B3aUMOICUCTBUS Tl
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYIroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pewienne 3a1a4 ¢ HCNOJI30BAHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Omnpenenenre paboThl CUITBI YIPYTOCTH

IIPU OABEME TPy3a C UCTIOJIb30BAHUEM
HEIMOABUKHOTO Y MOJIBMXKHOTO OJIOKOB.
N3mMepenne MOLHOCTH.

N3mepeHne noTeHMaabHON YJHEPTUM YIIPYTO
1e(pOPMUPOBAHHOMN TPY’KUHBI.
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N3mMepeHne KHHETUYECKOM SHEPTUHU TeNa

10 JUIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIBHOE CPABHEHUE N3MEHEHUS
MOTEHINAJIBHON U KWHETUYECKOW SHEPTUM TETa
MIPU ABUKEHHUH MO HAKJIOHHOM MIIOCKOCTH.
DKcliepuMeHTalIbHas MPOBEPKa 3aKOHA
COXpPaHEHHs] MEXaHUYECKOU IHEPIUU

py CBOOOJHOM I1aJICHUU.

IIprmeHeHune 3akOHa COXpaHEHUs
MEXAHUYECKON SJHEPTUM IJISI pacyeTa

MOTEHIIMAIBHON ¥ KHHETUYECKOW SHEPTUid Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3daKOHA
COXpaHCHUA MEXaHMYECKOU OHCPIrun

Hrtoro no pazgeny

40

Paszaea 2. Mexannueckune KoJ1e0aHUs U BOJTHBI
2.1 | Mexannueckue 7 KonebarensHoe nBmxkenue. | HaOmroneHue Koiie0auui Mo A€HCTBUEM CUIT
KoJe0aHus OCHOBHBIC XapaKTEPUCTUKHU | TSKECTH U YIPYTOCTH U OOHAPYKEHUE

KOJIeOaHU: ePHUO/I,
4acToTa, aMIUIUTY/a.
Maremarnueckui u
MPY>KUHHBIN MassTHHKH.
IIpeBpamenue sHepruu
pH KoJiIeOaTeTHHOM
JIBUKCHUH.

3aryxaroiue KojeOaHus.
BrinyxaeHnbie KoneOaHusl.
Pe3onanc

MOoA0OHBIX KOJIEOAHUI B OKPY>KAIOIIEM MUPE.
AHanu3 KojebaHuil rpy3a Ha HUTH U

Ha npyxuHe. OnpeeieHne 4acToThI
KOJIeOaHU MaTeMaTUYECKOTO U TIPYKMHHOTO
MasiTHUKOB.

HaGmronenue v 00ObsICHEHNUE IBICHUSA
pe30oHaHca.

UccnenoBanue 3aBUCUMOCTH Ieproa
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JIJIMHBI HUTH.

54



denepanbHas padovas nporpamma | Pusuka. 7—9 kaaccel (6a30BbIi YPOBECHD)

[IpoBepka HE3aBHCUMOCTH TIEPHO1a KOJICOAHMIA
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChI Tpy3a.
HaoGmronenue u o0cykaeHHne ONBITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIA
KOJIeOaHMI MTPYKWHHOTO MasiTHUKA OT MaCChI
rpy3a U )KECTKOCTH MPYKUHBI.

[IpuMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJIeOaHMI B OKpYKaIOIeM MHUPE.

Pemenune 3ama4, CBI3aHHBIX C BRIYMCICHHEM
WJIM OLIEHKOM Y4acTOThI (TIeprojia) KojaeOaHui
Hszmepenue yckopenus c60000H020 nadeHUs.

2.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHu4ecKrue BOJTHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpoionpHbIE U
TIOIIEpEYHbIC BOJHEBI. [[rHa
BOJIHBI U CKOPOCTb €€
pacrnpoCTpaHEHHUs.
MexaHn4ecKre BOJIHbI

B TBEPAOM TEIIE,
CEMCMUYECKHE BOJIHBI.
3ByK. ['pOMKOCTB 3ByKa 1
BbICOTA TOHA. OTpakeHue
3Byka. MH(pa3Byk u
YIBTPa3BYK

OOHapyXeHue U aHaIN3 BOJHOBBIX SIBJICHUI
B OKPY’KaOIIEM MHpE.

Habmtoienue pacnpoctpaHeHust IpOA0IbHbBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>KeHHE aHAJIOTMYHBIX BUJOB BOJIH

B IIpHUpoJie (3BYK, BOJHBI HA BOJIE).
Bbluncrienue JJIMHbI BOJHBI U CKOPOCTH
pacnpocTpaHEHHs 3ByKOBBIX BOJIH.
DKcnepuMeHTAIbHOE ONpeIeIeHUE TPaHuI]
YAaCTOTHI CIABIIIUMBIX 3BYKOBBIX KOJICOAHHI.
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOThI (B TOM YHCII€, C UCIIOIb30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).
Habmonenue u 00bsICHEHHE SIBICHUS
aKyCTHYECKOT'O pEe30HaHCa.
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AHamM3 OpUTHHAIBHOTO TEKCTA, TOCBAIMIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYKa)

B TEXHUKE (IXOJIOKAIHSI, YILTPA3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

Pasznen 3. 3JI€KTpOMaFHI/ITHOC M0JI€ U JICKTPOMAIrHUTHLIC BOJIHbBI

3.1 | DnexTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyx1eHui, 000CHOBBIBAIOIINX
noJie u DNEKTPOMArHUTHBIE BOJTHBL. | B3AUMOCBA3b JJIEKTPUYECKOTO U MATHUTHOTO
ANIEKTPOMArHUTHbHIC CaoiicTBa TIOJIEH.

BOJIHBI 3JIEKTPOMArHUTHBIX BOJIH. DKCIepUMEHTAIILHOE U3yUYEHUE CBOMCTB
[Ixana >JIEKTPOMAarHUTHBIX | SJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Vcrionp30BaHue C TIOMOIIIBI0 MOOMILHOTO TellepoHa).
AJIEKTPOMAarHUTHBIX BOJIH AHann3 peHTTeHOBCKUX CHUMKOB
JUTSl COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3Ma.
DJEKTPOMAarHUTHAs IPUPOJA | AHAINU3 TEKCTOB, OMTUCHIBAIOIIUX MPOSBICHUS
cBera. CKOpOCTh CBeTa. 3JIEKTPOMArHUTHOTO HU3JIy4Y€HUsl B IPUPOJIE:
BonHOBBIE CBOMCTBA CBETA ’KMBBIE OPTaHU3MBbI, N3JTy4€HUs] HEOECHBIX TEl
(cMBICTIOBOE UTEHUE).
Pacnio3naBaHue 1 aHaIN3 pa3InIHbIX
MPUMEHEHHUH JIEKTPOMAarHUTHBIX BOJIH
B TEXHHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHUEM (GOPMYIT
JUTSL CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JITHHBI
BOJIHBI U 4aCTOTHI CBETA
Hroro no pazneny 6
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Pa3znen 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBETa

JIydyeBas Mojieb CBETA.
HMcTounuku cBeTa.
[IpssmonuneiHOe
pacupocTpaHEHHE CBETA.
3atmenusa ComnHua u JIyHBL.
Otpaxenue ceta. [limockoe
3epKajo. 3aKOH OTPaKEHUS
CBETA.

IIpenomiienue cBeta. 3aKOH
npesomMiieHus ceerta. [lonHoe
BHYTPEHHEE OTPaKECHUE
cBeTa. Mcnons3oBanue
MOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJAX

HabGnronenue onbIToB, IEMOHCTPUPYIOIINX
SBJICHUE MPSAMOJIMHEHHOTO PacpOCTpaHEHHUS
cBeTa (BO3HMKHOBEHUE TEHU U MOJYTEHN),

U UX UHTEPIIPETAIHS C UCIIOJIb30BaHUEM
MOHSITUSL CBETOBOTO JIyya.

OOBsicCHEHUE U MOACTUPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXKEHUS
CBETOBOTIO JIy4a OT yIJia MajicHusl.

N3yuyeHue cBOWCTB N300paKEHUS B INIOCKOM
3epKalie.

HaOmronenne u 00bsICHEHUE OMBITOB

10 TTOJIYYSHHIO N300paKEHU B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmogenue u
00BSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha FPaHUIIE Pa3JIMYHBIX CPEJl, B TOM YHUCTIE
OTIBITOB C MOJTHBIM BHYTPEHHUM OTPAKCHUEM.
UccnenoBanue 3aBUCUMOCTH yTJia
MPEJIOMIICHUS OT yTJjia MaJieHusi CBETOBOIO JTyya
Ha TPAHUIIC «BO3yX—CTEKIION.
Pacrnio3HaBanue sIBIEHHUN OTPpAXXEHUS U
MIPEJIOMJICHUS CBETA B TIOBCETHEBHOM JKU3HH.
AHanu3 1 00bSICHEHUE SIBJICHUS ONITUYECKOTO
MUpaXxa.

Peuienue 3aa4 ¢ UCMOJIL30BAHUEM 3aKOHOB
OTpa)K€HUs U MPEJTOMJIICHHUS CBETa

57



denepanbHas padovas nporpamma | Pusuka. 7—9 kaaccel (6a30BbIi YPOBECHD)

4.2 | JIuH3BI ¥ ONITUYECKHE 6 JInnza. Xox myyedt B munze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
pubOopHI OnTuyeckas cucreMa coOuparoIel U pacceuBaIOLIEH JIMH3.
doroarmapara, Mukpockorna | Onpenenenue (OKyCHOrO pacCTOSTHUS U
u Teneckomna. a3 kak ONITHYECKOU CHJTBI COOMPAFOIICH JINH3HI.
ONTUYECKAs CUCTEMA. AHanu3 ycTpoNCcTBa ¥ IPUHITUIA JEHCTBUS
bmuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh doToammapara, MUKPOCKOTIA, TEJIECKOIIA.
N3yuenune Moy riia3a Kak ONTHYECKON
CUCTEMBI. AHAJIN3 SIBJICHUI OJIM30PYKOCTH
U JaJIbHO30PKOCTH, MPUHIINIIA JIEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenue 6enoro ceeta Hab0mronenue pasnoxeHus 6e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbiTel HptOTOHA. | B CIEKTP.
CloxeHue CreKTpaibHbIX Habmronenne u 00bICHEHHUE OIBITOB
1BeToB. Jlucnepeus cBeTa IO TTOJTYYCHHIO OEJIOTO CBETA MPH CIIOKCHHUH
CBETa pPa3HbIX IIBETOB.
[IpoBeneHue u 00bSICHEHNE OTIBITOB
10 BOCIIPUSITHIO 1IBETA MTPEAMETOB MIPH UX
HaOFOICHUY Yepe3 IBETOBbIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Pa3znen 5. KBaHTOBbBIE sIBJIEHUS
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopaa u O6cyxnenue 1ienu onsIToB Pesepdopaa

IIOTJIOICHUEC CBETAa
aTOMOM

I1aHeTapHass MOACJIb aTOMaA.

Monaens atoma bopa.
Hcnyckanne v norsiomeHme

I10 UCCIICAOBAHNIO aTOMOB, BBIJIBUXKCHHEC
T'HIIOTC3 O BO3BMOJKHBIX PC3YJIbTAaTaX OIIBITOB
B 3aBUCUMOCTHU OT IPCAIIOJIaracMoro CTpoCHuA
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cBeTa aToMoM. KBaHTBI.
JInHenyaTteie CIIEKTPBI

aTOMOB, OPMYJIMPOBAHKE BHIBOJIOB

U3 pE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTaX IEKTPOHOB.
Hab6nroneHue CruioniHbixX U JIMHEWYaThIX
CTHIEKTPOB U3IYUYCHUS Pa3INIHBIX BEIIECTB.
OObsicHEHUE TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CrtpoeHne aTOMHOTO
aapa

PannoaktuBHOCTH. Alb(da-,
0eTa- U raMMa-u3TyYeHUsI.
CrpoeHue aTOMHOTO spa.
Hyknonnas moaenp
aTOMHOTO sipa. M30TOmBI.
PagnoakTuBHEBIE
npespauieHus. llepuon
MOJIypacIiaia arOMHBIX SIIEP

OO0cy:x/1eHnEe BO3MOXHBIX THIIOTE3 O MOEIISAX
CTPOEHHUS sIpa.

Omnpenenenue coctasa s1ep 10 3aaHHBIM
MacCOBBIM U 3apsII0BBIM YUCIIaM U

0 TIOJIO’KEHUIO B IEPUOANUECKON cucTeMe
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B IEPUOINYECKON cHUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0.-4aCTHIL TTO TOTOBBIM
doTtorpadusim.

OOHapy>keHue U U3MEepEeHUE PaIUAIMOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTEHCHUBHOCTH.

AHanu3 6MOJOTHYECKUX U3MEHEHUH,
MPOUCXOISIINX MO TSHCTBUEM
pPalOaKTUBHBIX U3ITYUYCHH.
Hcnonp3oBaHne paJuoaKTUBHBIX U3ITy4eHHH
B MEJIUIIMHE
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5.3 | Snepubie peakuuu 7 AnepHble peakuuu. 3akoHbl | Pemenue 3a1a4d ¢ HCNOJIb30BaHUEM 3aKOHOB
COXPAHEHUs 3apsA0BOTr0 U COXpaHEHUSI MAaCCOBBIX U 3aPSAJOBBIX YHCEII
MacCOBOI0 YHCEIl. DHEPTUsl | Ha OMpeesieHUuE pPe3yabTaToOB SACPHBIX
CBSI3M aTOMHBIX si7iep. CBs3b | peakIuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ dDHepruu. Peakuun | HEBO3MOKHOCTHU SJIEPHOUN peaKIIHH.
CUHTE3a U JACIICHHUS sITIEP. OueHka PHEPruu CBA3M AJIEP C UCIOJIb30BAHUEM
Hcrounvku sHeprun ConHna | popMyibl DWHINTEHHA.
U 3BE31. A nepHas OOcyaeHue nepcneKTUB UCIOJIb30BaHUS
sHepreTuka. /lercrBus YIIPaBJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
PaguOaKTUBHBIX M3JIy4eHUN | OOCYXKIEeHUE MPEUMYIIECTB M SKOJIOTHYSCKUX
Ha )KMBBIE OPraHU3MBbI po0JieM, CBSI3aHHBIX C SAEPHOM SHEPreTUKON

Hroro no pazneny 17

IHoBTOpHUTEJIHbHO-0000IAKOILIMH MOLYJIb

[ToBTOpEHUE 1 9 CucremaTuzanus u BrinmonHenne yueOHBIX 3a1aHUH, TPEOYIOIITUX

0000111eHNE
coJiep KaHus Kypca
busuku 3a /-9 Ki1acchl

0000111eH1Ee TPEIMETHOTO
COJIEp>KaHUs U OIbITA
NeSITETbHOCTH,
PUOOPETEHHOTO

IIPYU U3YYECHUU BCETO Kypca
(bU3UKK OCHOBHOTO OOIIIETO
oOpa3oBaHuUs.

IToaroroBka K OCHOBHOMY
roCyJJapCTBEHHOMY
AK3aMeHy MO0 (PU3HUKE

JU1s1 00yYarommxcs,
BBIOpABIIMX 3TOT Y4eOHBIN
npeaMer

JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTCCTBEHHOHAYYHYTO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOTYICHHBIX 3HAHUN

JUTSl HAYYHOTO OOBsICHEHUS (U3HUUECKUX
SABJICHUM B OKPYKAIOLIEH IPUPOJIE,

B ITOBCETHEBHOM YKM3HU W BBISBIICHUS
(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MIPUMEHEHUST OCBOSHHBIX
HKCIIEPUMEHTATLHBIX YMEHUN

JUTSI UCCTIeTIOBaHMsl (PU3UYECKUX SIBIICHUH,
B TOM 4YHCJII€ JJI IPOBEPKHU THIOTE3
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Y BBISIBJICHHS] 3aKOHOMEPHOCTEH.

Pemenue pacuy€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaraoIuX UCIOIb30BaHue (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMuYHBIX Pa3/ieioB Kypca PU3UKH.
BelonHeHue 1 3a11uTa rpyIinoBbIX WK
WHIUBUyAJIBHBIX IIPOEKTOB, CBA3AHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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