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PabGouass mporpamma 1o ydeOHOMY npenMery «®Pusuka» (0a30BbIM YPOBEHbD)
(npenMeTHas obnacth «ECTeCTBEHHO-HAayUHbBIE MTPEAMETBI») (Z1aje€ COOTBETCTBEHHO
— mporpamMma mo Qusuke, pusuka) pazpadborana Ha ocHoBe DenepanpHOil paboueit
nporpaMMebl o yueOHoMY npeaMeTy «Dusuka» BKIIOYAET MOSICHUTEIBHYIO 3aITUCKY,
colepkaHue oOOydyeHUus, IUIAHUPYEMbIE pe3ylbTaThl OCBOEHHUS NPOrpaMMBbl 110
(¢u3nKe, TEeMaTHYECKOE TUIAHUPOBAHHUE.

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHUsI COCTaBIICHA
Ha OCHOBE MOJIO)KEHH M TpeOOBaHUM K pe3yibTaTaM OCBOECHHS Ha 0a30BOM YpPOBHE
OCHOBHOW 00pa3zoBarenbHON nmporpaMmsl, npeactaBieHHbx B GT'OC OO0, a takxke c
yu€ToM (enepanbHOl pabodeil mporpaMMbl BocnuTaHusa ¥ KoHIeniuu npenojaBaHus
yueOHoro npenmera «Puznkay.

Copepxanve mnporpamMmbl 1o  (u3MKE HampaBieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOY4YaIOIIMXCS U OpraHU3aluio U3yuyeHus (pU3NKH
Ha JIeATEIbHOCTHOW OCHOBE. B mporpamMme mo (u3uke y4YUTBHIBAIOTCS BO3MOKHOCTH
yueOHoro mpeamera B peanmuzanuu TpedboBanuit PI'OC OOO k miIaHUPYyEMBIM
JUYHOCTHBIM M METANpeIMETHBIM PE3YJIbTaTaM OOYUYEHHs, a TAKKE MEKIPEIMETHBIC
CBSA3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MNPEIMETOB Ha YPOBHE OCHOBHOIO OOILEro
00pa3oBaHUs.

[Iporpamma no ¢u3uKe ycTaHABIMBAET paclpenesieHue yueOHOro Marepuana 1o
rogaMm oOydeHust (IO KjaccaM), MpeajiaraeT MNPUMEPHYIO MOCIEI0BAaTEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHS IPEIAMETHOIO COJAEPKAHUSA U y4ETe
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroINXCs.

[Iporpamma no ¢gusuke pazpadboTaHa C UENbI OKa3aHUS METOJIUYECKOM MOMOIIH
YUUTEIIO B CO3/IaHUH paboyel MporpaMmsl 1o y4eOHOMY IIPEIMETY.

®duszuka SBISETCS CUCTEMOOOPA3yIOIIMM Uil €CTECTBEHHO-HAYYHBIX YYEOHbIX
IPEIMETOB, MOCKOJBKY (PU3UYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHMIA,
U3y4yaeMbIX XHMHUEH, Ouosiorueil, actpoHomue u (usmyeckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEAOCTaBIIAeT Haubojee SCHbIC
oOpa3ipl NMPUMEHEHHs] HAyYHOIO METOJAa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 TWIaBHBIX 3adad (U3MUECKOro oOpa3oBaHMsI B CTPYKType OOIIero
00pa3oBaHUsl COCTOUT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢usuku Ha 0a30BOM YpPOBHE MPEANOJaraeT OBJAJCHUE CIEAYIOIIHUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTbD:

HAay49HO OOBSACHATH SABJICHHA,



OLICHHUBATh U TIOHUMATh OCOOCHHOCTH HAay4YHOI'0 MCCJICAOBAHUA;
HHTCPIIPECTUPOBATDH JaHHBIC n HUCIIOJIB30BAaTh HAay4YHBIC J0Ka3aTcIbCTBA
I IIOJIYYCHHA BBIBOAOBY.

[enu n3yuenus UMK HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS OMPEICICHBI
B KoHuenmuu mnpenojgaBaHusi yueOHOro mnpenmera «@Pusnka» B 00pa3oBaTElbHbBIX
OpraHMu3aHUsIX Poccuiickoiu Oenepanuy, peaNTU3YIOIINX OCHOBHEIE
o01eoOpazoBareyibHble  MporpamMMbl,  yTBepkACHHOW  pemeHueM  Koseruu
MununctepcTBa npocsenienust Poccutickoit denepanuu (mpotokon ot 3 aekadps 2019 r.

Ne TTIK-4BH).
[enu n3yuenus Gu3NKU: MPUOOpPETEHNE UHTEPECA U CTPEMIICHHUS 00yJaOIUXCs K
HAay9IHOMY M3yYCHHIO

IpUupoaAbl, Pa3BUTUC HMX HHTCIIICKTYAJIbHBIX H TBOPYCCKHX CHOCO6HOCT€I>1; Pa3BUTHUC
HpGI[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOAC IMO3HAHUA 1 (bOpMHpOBaHI/IG

UCCJIEI0BATENBCKOTO0 OTHOIICHHSI K OKPYXAIOIIUM ABJICHUSIM; (POPMHUPOBAHUE HAYYHOTO
MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHUsI OCHOB

CTPOEHHUS MaTepuu M  (PYHIAMEHTAIBHBIX 3aKOHOB  (U3HKH; (HOPMHUPOBAHUE
MPEACTABICHUIA O poJid (PU3UKU ISl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKUA U
TEXHOJIOTUW; pa3BUTUE TMPEJCTABICHUHA O BO3MOXHBIX cdepax  Oymyieit
npo(ecCHOHANBHOM ~ JIEeATENbHOCTH, CBSI3aHHOW ¢ (DU3MKOM, MOATOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre 3THX LieJield NporpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOT'O OOILErO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

MpUOOpETEHNE 3HAHUI O TUCKPETHOM CTPOECHUHU BEILIECTBA, O MEXAHUUECKUX,

TEIUIOBBIX, JJIECKTPUYECKMX, MArHUTHBIX M KBAHTOBBIX SIBJICHUSX; INPUOOpETEHUE

YMEHHUH OMUCHIBATH U OOBACHATH (PU3NUECKUE SIBICHUS

C HCIIOJIb30BAHHUEM ITOJYYCHHBIX 3HaHI/II71; OCBOCHHC MCTOJ0B PCIICHUSA HpOCTCﬁMHX
pvaéTHBIX 3aJa4 C UCIIOJIb30BaHHUCM

bu3NMYEeCKUX MOJENEH, TBOPUECKMX W TMPAKTUKO-OPUEHTUPOBAHHBIX 3aJ]a4; Pa3BUTHUE
YMEHUH HaOJII0aTh MPUPOIHBIC SBJICHUS M BBITIOJIHSTH OMBITHI, JJA0OPAaTOPHBIC pabOTHI
U OKCIIEPUMCHTAIBHBIEC MCCIICOBAHUS C MCIOJBb30BaHUEM HM3MEPHUTEIBHBIX TTPHOOPOB;
OCBOCHHME MPUEMOB pPabOTHI ¢ HWHPpOpMaNUel (PUINYECKOTO COAEPNKAHUS, BKIIFOYAS
uHOOPMAITUI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKU, aHAIU3 € KPUTUYECKOE
OIICHMBaHUE  HWH(POPMAIMM, 3HAKOMCTBO €O cdepamu  mpodecCHOHATEHON
NEeATEeILHOCTH, CBSI3aHHBIMHU
¢ (u3uKOW, W COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
(bu3MYEeCcKO HAYKH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBaHusi oTBoauTCsa 238 4vacoB: B 7 kiacce — 68 yacoB (2 yaca B Henenw), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefIenio).



[Ipenyaraempiii B mporpamMme 1o (U3MKe TNepeueHb JIabopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHBIA XapakTep, YYUTENb JENaeT BbIOOpP MpPOBEICHUS
7a00paTOpHBIX pabOT © OMBITOB C Y4YE€TOM UWHAWBUIYATBHBIX OCOOCHHOCTEH
00ydJarommxcsi, CIHUCKa OHKCICPUMEHTAIBHBIX 3a/laHUi, TpeJIaraéMbIX B paMKax
OCHOBHOT'O TOCYJIJApPCTBEHHOTO AK3aMeHa 1o (Pu3uKe.

COJEPXAHUE OBYUYEHUA

7 KIIACC Pa3pen 1. ®u3uka v eé posib B NO3HAHUM OKPYKAOLIEro MUPa
®usuka — Hayka o mpupoe. Asnenns npupoasl. PU3NYECKUE ABICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
@uznueckre BenuuuHbl. M3mepenue (Qusnueckux BenuuuH. Dusnmyeckue
npudopsl. [lorpemHocts n3mMepeHnii MexyHapoHasi cucTeMa euHuUL.

Kak (1)I/IBI/IKa )51 APYyruc CCTCCTBCHHBLIC HAaYKH HN3y4aroT IIpupoay.
ECTGCTBGHHO-H&Y‘JHLIIZ MCTO ITO3HaHMA: Ha6J'II-OI[€HHe, IIOCTAHOBKAd HAYYHOI'O BOIIPOCA,
BBIIBHJKCHHEC I'MIIOTC3, SKCIICPUMCHT I10 IIPOBEPKC I'MIIOTE3, 00BSICHEHHE
Ha6JIIOIIaGMOFO sieHus. Onucanue (bHSI/I‘IGCKI/IX SIBJICHUU C ITIOMOIIBIO MO,Z[CJIGP'I.

Jlemoncmpayuu

MexaHn4yecKkue, TeIJIOBbIe, JICKTPHUECKHAE, MAaTHUTHBIC, CBETOBBIC SBJICHHSL.
dwusnveckue MpUOOPH M Mpoleaypa MPSMBIX HW3MEPCHHA aHAJIOTOBBIM H
U (QPOBBIM PUOOPOM.

Jlabopamophvie pabomvi u onvimol

OnpeneneHue 1EeHbl JeJIeHUS MKaJIbl U3MEPUTEIHLHOTO MPUOopa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MajbIX TEl.

N3mepenne TemrepaTypbl MNPU MOMOIIM HJKOCTHOIO TEPMOMETpa U JaTyuKa
TeMrepaTyphbl.

IIpoBeaeHue ucciaeqOBaHUS O MPOBEPKE TMIOTE3bI: NAJbHOCTH MOJETA IIApHKa,
MYIIEHHOTO TOPU30HTAJIBLHO, TeM 0OJIbIIe, YeM OOJIbIIIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayasibHbIe CBEIE€HUSA 0 CTPOEHUM BellleCcTBa

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBmxeHue yactuil BemecTBa. CBs3b CKOPOCTH JABMKEHUS YACTHUIL C TEMIIEPATYPOH.
bpoyHoBckoe nBmxkenue, nuddysus. BzanmonelicTBre 4acTHI] BEMIECTBA: MPUTKECHUE
Y OTTAJIKUBaHUE.

ArperaTHple COCTOSIHUSI BELIECTBA: CTPOCHHUE Ta30B, JKUIKOCTENM W TBEPABIX
(KpucTammyeckux) Tel. B3auMocBsi3b MEXIy CBONCTBAMHU BEILIECTB B Pa3HbIX
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arpe€raTHbIX COCTOSAHHUAX HW HUX ATOMHO-MOJICKYJIIPHBIM CTPOCHHEM. OcobeHHOCTH
arperaTHbIx COCTOSIHUM BOJBI.

Jlemoncmpayuu
Habmronenue 6poyHOBCKOTO JABUKEHUS.

Ha6mronenue nuddysun.
HaOmroneHue siBIcHHN, OOBSACHSIOIIUXCS MNPUTSDKEHHEM WM  OTTAJKMBAHUEM
YJaCTHI] BEIECTBA.

Jlabopamopnwvie pabomol u onvimol
OneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM QoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITE IO O6Hap}I)I(€HI/IIO HCﬁCTBHH CUJI MOJICKYJIAPHOTO ITPUTAKCHU .

Paznen 3. JIBukeHue 1 B3auMoAeCTBHE TeJl

Mexanunueckoe BHKeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE IBH>KEHHE. CKOPOCTb.
CpenHsAst CKOPOCTh INpPH HEPABHOMEPHOM JBWXKEHUH. Pacyér myTtm W BpeMeHH
JIBUKEHUS.

SBnenne wHepuuu. 3aKOH WHEpPUHMH. B3amMmonencTBue Tel Kak IpUYMHA
U3MEHEHHsI CKOPOCTH IBM)KEHHUA Tel. Macca Kak mMepa MHEpPTHOCTH Teja. IInoTHocTh
BenlecTBa. CBs3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEILIECTBA.

Cuia Kak XapakTepHUCTHKa B3auMojencTBus Tes. Cuila ynpyrocTu u 3akoH I'yka.
N3mepeHne cuibl ¢ IMOMOIIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHHMS U CUJIA TSKECTH.
Cuna Tspkectd Ha Jpyrux 1uiaHetax. Bec tena. HesecomoctTh. CriokeHue cuil,
HaIIpaBJICHHBIX 1O OAHOM mpsmoil. PaBHoxeicTByromas cuin. Cuna tpenus. TpeHwue
CKOJIbJKEHMS M TPEHHUE NOKOS. TpeHne B IPUPOAE U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHnueckoro IBMKESHHS Tela.
N3MmepeHne cKkopoCTH MPSIMOJIMHEITHOTO JBUXKECHMUS.
HaGnronenue siBneHust HHEPIUU.
HaOmronenue naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHHE Macc N0 B3aMMOJICHCTBUIO TEI.

CrioxeHune CHJl, HalpaBJICHHBIX 10 OJHOW MPSMOM.

Jlabopamophvie pabomwi u onvimol

OnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapyKa B KUIKOCTH, MOJIEIIU
IEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

Onpenenenue cpeHeR CKOPOCTH CKOIBKEHHUS OpyCcKa WM IIapyKa 10 HAaKJIOHHOU
IIJIOCKOCTH.

OnpeneneHre MIOTHOCTH TBEPIOTO TeNA.



OnbITHI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh PaCTXKEeHUs (AedopMaliiu) Npy>KUHbI
OT MPUJIOKEHHOMN CHUIIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIbKEHHUSI OT Beca Tella
U XapaKTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH M ra30B

Hanenue. CrnocoObl yMEHBIIEHUS W YBEJIUYECHHs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JIaBlieHUs raza oT o0bEMa, Temrneparypsl. [lepegada naBnenust TBEpABIMU
TEeaMM, JKHAKOCTSAMH U ra3amu. 3akoH [lackams. I[lHeBMaTHueckue MAIIMHBI.
3aBUCUMOCTh JAaBJICHUSI JKUAKOCTH OT TIyOMHBI. ['HMIpocTaTHYecKuil mapaaokc.
Coobmraromuecs cocyabl. [ uapaBnudeckiue MeXaHU3MbI.

AtMmocdepa 3emiin u atmocpepHoe gaBiaeHue. [[puuuHbl cyniecTBOBaHUS
BO3yIIHON 00010uku 3emin. OnbiT Toppuuenu. M3mepenue arMmocpepHOro
JaBJIeHUs. 3aBUCUMOCTH aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJl yPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOC(hHEepHOTO TaBJICHHUS.

JlelicTBUE >KHAKOCTM M ra3a Ha NOrpy:KEHHOE B HHUX TeJo. BrITankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu

3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYyPhI.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

['mppaBnuueckuii npecc.

[IposiBeHue neicTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCHUMOCTh BBITAIIKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTh Tena U
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue miaBaHus Tel: IUIaBaHUE WM TOTPYKEHHUE TEJl B 3aBUCHUMOCTU  OT
COOTHOIIICHHUS MIIOTHOCTEH TeNa U KUJIKOCTH.

Jlabopamophvie pabomwi u onvimol

HccnegoBanne 3aBUCHMMOCTM Beca Tella B BOAE OT O0ObEMA MOTPYKEHHOW B
KUJKOCTb YaCTH TeJA.

OmnpeneneHre BBITAJIKUBAIOIIEH CHIIBI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
KUJKOCTD.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKUBAIOLIEH CHUJIbI, JCHCTBYIOLIEH HA TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBI, AEHCTBYIOIIEH
Ha TEJO B KUJIKOCTU, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YACTH Te€Jla U OT IJIOTHOCTHU
KUJKOCTH.



KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAHHUE JIOJKH U OmpenesieHue eé
Ipy30M0AbEMHOCTH.

Pa3nen 5. PaGora u MomHoOCTb. JHeprusa Mexanuueckas

paboTa. MOIIHOCTb.

[IpocTbie MEXaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuno paBHOBecus
peiuara. [IpuMeHeHune mpaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPABUIIO»
mexanuku. KITJ[ mpoctbix mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. Kunetnueckas u noreHiuanbHas sueprus. [Ipespanienue
OJIHOTO BHJIa MEXAHUYECKOW SHEPruu B JPyrod. 3aKOH COXPAHEHUs DHEPIrUU B
MEXaHHKE.

Jlemoncmpayuu

[IprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamophwsie pabomwi u onvimol

Omnpenenenrue paboOThl CUTBI TPEHUS TPU PABHOMEPHOM [BIDKEHHUH Tela IO
TOPU30HTAILHON MMOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHS pblyara.

N3mepenne KII/] HakKIOHHON IUTIOCKOCTH.

HBy‘-ICHI/IC 3dKOHAa COXPaHCHUA MEXaHMYECKOU OHCPIUH.

8 KJIACC Pa3pnea 6. TensioBble siBJIeHUS

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHMS BEIIECTBA.
Macca u pa3mepsl aToMOB W MOJEKYyJ. OMNbBITHI, MOATBEPKIAIOIINE OCHOBHBIC
MOJIOKEHUST MOJICKYJISIPHO-KUHETUUECKOM TEOPUH.

Mopenu  TBEPAOro, JKUAKOTO M  ra3000pa3HOrO0  COCTOSIHMM  BEIIECTBa.
Kpucrammueckue u amopdusie Tena. OObsCHEHHUE CBOMCTB Ta3oB, JKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUH  MOJEKYJISIPHO-KHHETUYECKON  TEOpUH.
CmaurBaHU€ M KalWUIIPHBIE sIBICHUA. TenIoBoe paclIiupeHue U CKaTHe.

Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TETLIOBOTO JIBUKEHUS YACTHIL.
Baytpennss sneprusi. CriocoObl U3MEHEHUsI BHYTPEHHEHW dHEpruu: Terionepenayda u
COBEpIIICHUE paboThI. Bunaer Terionepeaayn:  TEIIOMPOBOTHOCTb,
KOHBEKIIUS, U3JTyYCHUE.

KonuuectBo Temnorel. YaeiabHasd TEIUIOEMKOCTH BeEIIECTBA. 1€IUIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOTo OanmaHca. IlnaBineHue m oTBepjeBaHHE
KPUCTAIMYECKUX BEIIECTB. YJIEeNIbHAs TeIuioTa IutaBicHus. IlapooOpazoBanue wu
koHeHcarus. cmapenne. Kumenue. Y aenpHas TerioTa mapooopa3oBaHusl.
3aBUCHUMOCTb TEMITEPATYPhl KUTICHUS OT aTMOC(EPHOTO AaBJICHUS.

BnaxHocTts BO3myXa.



DHeprus TOINIMBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.
[Tpunmmner pabotsl TeroBbix asurareneid KIIJ{ TermnoBoro asurarens. TemiaoBsie
JIBUTATEJN U 3alIATA OKPYKAIOLIEH CPEBI.

3aKoH COXpaHCHHUA U MPEBPALICHNUA SHCPI'UH B TCIJIOBBIX ITPOICCCAX.

Jlemoncmpayuu
Hab6nronenue 6poyHOBCKOTO JIBHXKEHHUS.
Habmonenue nuddysun.
HaGnronenue siBneHuii cMauMBaHUA U KaMWUISIPHBIX SBJICHUH.

Ha6J'IIOI[CHHe TCIIOBOT'O paCIINPCHUA TCII.
H3MeHeHue HaBJICHUA TIa3a IIPU HN3MCHCHHUHU 00BéMa M Harp€BaHUKU WU
OXJIAXKACHUH.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Buns! Teruionepeaayu.

OxJtaxkieHue npyu COBEPIIEHUH padOTBhI.

Harpeanue npu coBepiieHHUH padOThl BHEITHUMH CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habmronenne xuneuus.

HabitoieHne nocTostHCTBa TEMIEPATYPhI IPU TJIABJICHUH.

Mopaenu TemIOBBIX JIBUTATEIICH.

Jlabopamophvie pabomsi u onvimsl

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKCHUS.

OnbITI O BRIPAILIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WIIA caxapa.

OnbIThl IO HAOMIOACHUIO TETUIOBOTO PACIIMPEHUS T'a30B, KUIKOCTEH M TBEPIBIX
Tell.

Omnpenenenue gaBjIeHUs BO3yXa B Oa/IOHE IIMPUIIA.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH JABICHUS BO3yXa OT ero o0béMa u
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka rumoTe3sl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3meHeHus: BHYTpEHHEN SHEPTUM Teja B pe3ysbTaTe Terlonepeaadu
¥ paOOThl BHEIIIHUX CHI.

UccnenoBanue sBICHUS TEIUIOOOMEHA TPU CMEIIMBAHUM XOJIOJHOW W TOpsiuei
BO/IBL.

OmnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW MpU TEIIOOOMEHE ¢
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Ornpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nponecca UCIiapCHus.



Ol'[pCI[eJICHI/Ie OTHOCHUTEJIbHOM BJIAKHOCTH BO3ayXa.
Ol'[peI[eJICHI/Ie y,HeHLHOﬁ TCIIJIOTHI IIJIAaBJICHUA JIbJA.

Pasznen 7. JiekTprnyecKue 1 MATHUTHbIE SIBJICHUS

Onextpuzanms Ten. JIBa poaa 3NEKTpUYECKUX 3apsAnoB. BzaumopneictBue
3apsKEHHBIX Tell. 3akoH KyioHa (3aBUCMMOCTBH CHJIbI B3aMMOJICHCTBHS 3apSyKEHHBIX
TEJ OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXKIY TEJIaMH).

Onexktpuyeckoe 1mone. Hanpsk€HHOCTh  AnekTpudeckoro mnousid. [IpuHnmn
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenn »snexkTpuyecknx 3apsfoB. OJIEMEHTApHBIA JJIEKTPUYECKUU  3aps.
Crpoenne atoma. IIpOBOJHUKHM M AMDIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsna.

DIIEKTPUYECKHUIN TOK. Y CIIOBUS CYIIECTBOBAHMS JICKTPUUECKOro Toka. IcTouHMKM
IOCTOSSHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrOo ToOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKUIKOCTSIX U ra3ax.

OnekTpuueckas uenb. Cuiia Toka. DNeKTpudecKoe HarpsbkeHue. CONpOoTUBIICHHE
IIPOBOJHUKA. Y IEJIBHOE COINPOTUBJIEHUE BenlecTBa. 3akoH Oma Uil y4yacTKa LIENH.
[TocnenoBarenpbHOE U NMapauIEIbHOE COEMHEHNE ITPOBOIHUKOB.

Pabota u MOIIHOCTH  3JEKTpUYECKOro TokKa. 3akoH Jlxoyms—Jlenna.
DNeKTpUYecKue Lenu M MOTpeOUTENnu 3ueKTpudeckol 3Heprun B ObiTy. KopoTkoe
3aMbIKaHUE.

IlocTrosiHHBIE MarHuThl. B3anMmonelcTBHE NOCTOSHHBIX MAarHMTOB. MarHutHOe
noJjie. MarauTHoe 1oJjie 3eMJId U €r0 3HaUYeHME IS KU3HU Ha 3emuie. OnbIT Dpcrena.
MarauTHoe 1nose 3JeKTPpUYecKoro Toka. [[puMeHenmne 31eKTpOMarHiToB B TEXHUKE.
JleficTBHE€ MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM. DJIEKTPOJBUTaTENb OCTOSHHOTO
Toka. Mcnonp30BaHue  3IEKTPOABUTaTENEH B TEXHUYECKUX
YCTPOMCTBAX Y Ha TPAaHCIIOPTE.

Onbitel @apanes. SBieHue 3yeKkTpoMarHUTHOM WHAYKuuH. [IpaBuno Jlenma.
Onektporenepatop. CrocoObl MOTYyYEHUs SJEKTPUUYECKON SHEPTrUu. DIEKTPOCTAHLIUU
Ha BO30OHOBIIIEMbIX HICTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJIeKTpU3aIus Tell.
JIBa pojia 3JIEKTPUUECKUX 3apASI0B U B3aMMOJICHCTBHE 3apsHKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOMNA.
DnekTpocTaTuyecKasi MHAYKIIHS.
3aKOH COXPAHEHMS JIEKTPUYECKHUX 3aPSI0B.
[IpOoBOIHUKY U TUAIEKTPUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKM TOCTOSIHHOTO TOKA.
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JlencTBUs 3NEKTPUUECKOTO TOKA.

DIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3Mepenune 3JeKTpUYeCcKOro HalpsKeHUsT BOJIbTMETPOM.
Peocrar u marasuH COIpOTUBIICHUN.

BzaumoeiicTBre MOCTOSIHHBIX MAarHUTOB.

MoaennpoBaHrue HEBO3MOKHOCTH PA3/ICIICHUS MTOJOCOB MAarHUTA.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JleliCTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue siBIICHUA 3JIEKTPOMAarHUTHOW MHAYKIIUU.
OmnebiTel @apanest.

3aBUCHUMOCTbD HaIIpaBJICHUA HMHAYKIIHOHHOI'O TOKa oT YCJIOBI/Iﬁ cro
BO3HHMKHOBCHU:I. 3H€KTpOF€H€p3TOp ITIOCTOSHHOI'O TOKA.

Jlabopamophvie pabomwi u onvimol
OnbITH TI0 HAOTIOICHUTO SJICKTPU3AIMH TEJ MHAYKIIUEH U MPU COTIPUKOCHOBECHHH.
NccnenoBanue neiicTBUs JIEKTPUUECKOTO MO HA MPOBOJIHUKHU U JUDJICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKA.
N3mepenue u peryaupoBaHie CUIIbI TOKA.
N3mepenune u peryaupoBaHie HAMPSHKESHUS.

HccnenoBanue 3aBUCHMOCTH  CWJIBI TOKAa, MAYIIETO Yepe3 PE3UCTop,  OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OHBITBI, ACMOHCTPUPYIOIIHNEC 3daBUCHMOCTL OJJCKTPHUYCCKOIO COIIPOTHUBJICHHUA
IIPOBOJHHKA OT €I'0 AJHHEBI, INIOMIAAN ITOIICPCUYHOT'O CCUCHUA U MaTCpHaiia.

[IpoBepka mpaBuiia CIOKEHHUS HANPSHKEHUM TIPU MOCIEN0BATENBHOM COEIUHEHUN
JBYX PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUIIbI TOKA MPY MapajieIbHOM COETUHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI IEKTPUUIECKOT0 TOKA, UIYILIEro Yepe3 pe3ucTop.
OnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

HUccnegoBanne 3aBUCHUMOCTH CHJIBI TOKa, MAYIIETO 4Yepe3 JIaMIO4Ky,  OT
HanpsHKEHUS Ha HEW.

Omnpenenenune KII/I HarpeBaTens.

I/ICCHGI[OBEIHI/IG MarguTHOI' O BSaHMOﬂeﬁCTBHH IIOCTOAHHBIX MAarHuTOB.
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HSY‘ICHI/IG MArauvuTHOI'O IIOJIsA ITOCTOAHHBIX MAruvTOB IIPH HX 06’I)CIH/IHCHI/II/I )41
Pa3aCIICHUHN.

UccnenoBanue nercTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OHBITBI, ACMOHCTPUPYIOIUE 3aBHUCHUMOCTH CHJIbI BBaHMOHCﬁCTBHH KaTyliku C
TOKOM N MaravTa OT CHJIbI TOKa WU HAIIPABJICHUA TOKA B KaTYIIIKC.

N3ydeHue neiCTBUS MAarHUTHOTO I10JI1 HA IPOBOIHUK C TOKOM.
KoHcTpynpoBanue u nuzyueHue paboThl 31€KTPOIBUTaTENS.

N3amepenue KIIJI anexkTpoaBUrateibHON YCTaHOBKH.
OMBITHI IO UCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM UHAYKIWU: UCCIEAOBAHNE
VM3MEHEHUW 3HAYCHUS U HAITPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC Pa3aea 8. Mexanuueckue siBJI€HHS

Mexannueckoe  aBHkKeHHME.  MarepuanpHas — Touka. (Cucrema  OTCYETA.
OTHOCUTEIBLHOCTh ~ MEXAaHMYECKOTO  JBWKECHHUA. PaBHOMEpHOE  NPSMOJIMHEHHOE
nBuxkeHne. HepaBHoOMepHoe TmpsAMosiMHEHHOe ABWKeHUEe. CpeaHsii U MTHOBEHHas
CKOPOCTH TeJia MPYU HEPABHOMEPHOM JIBUXKEHUH.

Yckopenne. PapHoyckopeHHOE TpsMojInHeliHOe JBkeHne. CBOOOIHOE MajIcHUE.
OmnpiTel 'anuies.

PaBHOMepHOE [BMXKEHHE 1O OKpyxHOcTH. Ilepmon u dacrtota oOpalieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

IlepBeii 3akoH Hprorona. Bropout 3akoH Herorona. Tpermii 3akoH HproToHa.
[IpyHIMN Cynepno3uLnn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cuiia TPEHHSI CKOJIBXKEHHUS, CHIIa
TPEHMUS MTOKOSI, APYTUE BUJIbI TPEHUS.

Cuita TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO TMaJICHUS.
JBmxenue maner Bokpyr Comuua. IlepBasi kocmuyeckas ckopocTb. HeBecoMocTs u
IIEPErpy3KHU.

PaBHoBecue wmarepuanbHOM TOYKH. AOCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tema. M3MeHenne wumnyibca. VMmynbC cuibl. 3aKOH COXpPaHEHHS
UMITyJibca. PeakTUBHOE JBUKEHHE.

Mexannyeckass paboTa ¥ MOHIHOCTh. PaboTa CHII TSXKECTH, yNPYroCTH, TPEHHS.
Cesi3p sHepruu U pabotbl. lloTeHuumanbHas SHeprus Teda, TMOAHIATOIO Haj
MIOBEPXHOCTHIO 3eMJM. [loTeHnnanbHas >HEPrus cCkaTov NpyXkuHbl. KHHeTHMUeckas
sHeprus. Teopema O KHHETHYECKOW DSHEPTHM. 3aKOH COXPAHEHUS MEXAHMYECKOH
DHEPIUH.
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Jlemoncmpayuu

HaGnronenne MexaHMIeCKOTo IBIKCHHSI TeJla OTHOCUTEIBLHO Pa3HBIX TENI OTCUETA.
CpaBHeHUE MyTeW U TPACKTOPUIN IBUKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIIBHO
pPa3HBIX TEJ OTCYETA.

HSMGpCHI/IC CKOPOCTH U YCKOPCHUA HpHMOHHHGﬁHOFO JABUOXKCHHUSI.
I/ICCJIGI[OBEIHI/IG IMPHU3HAKOB PABHOYCKOPCHHOT'O ABUKCHUA.

HaOmroieHne 1BHKEHUS Tella 10 OKPY>KHOCTH.

HabmtogeHne MexaHUYeCKUX SIBJIECHUHM, NPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHMKEHHM OTHOCUTENIBHO KaOMHeTa
1076370978

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CUIIBI.
HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEJL.

N3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

Ilepenada nMIrynbca Npyu B3aUMOJIEHCTBUU TEIL.

[IpeoOpazoBaHus 3HEPTUU NPU B3aUMOACHCTBUU TEN.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJIEHCTBHUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabutoieHne peakTUBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MTPU CBOOOAHOM IaJIEHUU.
CoxpaHeHME€ MEXAaHWYECKOW OHHEPruM MNpU ABWKEHUU TeEJIa TMOJ JCUCTBHEM
MPY>KUHBL.

Jlabopamophwvie pabomwi u onvimol

KoncTtpyupoBanue Tpakra JjIsl pa3roHa U JaIbHEHIIIETO PaBHOMEPHOTO ABM)KCHHUS
IIapyKa WA TEJICKKH.

Omnpenenenue cpeHEN CKOPOCTH CKOJBbXKEHUsI OpyCcKa WM JIBHXKEHHSI IapUKa T10
HAKJIOHHOU TTOCKOCTH.

OmnpeneneHre yCKOpeHHUs Teja MPpU paBHOYCKOPEHHOM JIBUKEHUH MO HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBUKEHHUH
0€3 Ha4aJIbHON CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPECHHOM JBIDKEHWH 0O€3 HavaabHOU
CKOPOCTH TIyTH OTHOCSATCS KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEXYTKHA BPEMEHHU OJMHAKOBBI.

HCCJ’IC}IOB&HI/IC 3aBUCUMOCTU CHJIBI TPCHHUSA CKOJIBKCHHUA OT CHIIBI HOPMAJIbHOI'O
JaBJICHUA.

Onpenencane kKodphUIMeHTa TPEHUS CKOJIbKCHHS.

Omnpenenenre KECTKOCTU PYKUHBI.
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Omnpenenenrve paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tejla IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenne pabOThl CHIbI YIIPYTOCTH IPH MOABEME Ipy3a € HCIOJIb30BAHUEM
HEMOJBM)XHOTO U MOABUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJHBI

KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHW: TMEepUO,
4acToTa, aMIUINTyJa. MareMaTu4ecKuid W MpYXUHHBIM MasTHUKH. [IpeBpalneHue
DHEPTUU TIPHU KOJICOATETHHOM JIBIKCHHH.

3aryxarorue koyieOaHus. BelHyXaeHHbIe KosieOanus. Pe3oHanc. MexaHuuecKue
BOJIHBI. CBOMCTBAa MeXaHWYECKUX BOJH. [IpomonbHbIe M momepeyHble BOJHBL. [[nuHa
BOJIHBI M CKOPOCTh €€ pacnpoCTpaHCHHs. MeXaHM4YeCKHE BOJHBI B TBEPAOM TeEIIE,
CEHCMHUYECKHE BOJIHEI.

3Byk. I'pomkocTh 3Byka W BbicoTa TOoHA. OTpaxkeHue 3Byka. MHbpasByk u
yIIBTPa3BYK.

Jlemoncmpayuu
Habnronenue konebanuii Tea moja 1eMCTBUEM CHIIBI TSXKECTH U CHJIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HaOmntonenue BeIHYXACHHBIX KOJIEOaHHUM U pe30HaHCa.
Pacnipoctpanenue npo10IbHBIX U MTOMEPEYHBIX BOJIH (HA MOIEIH).

HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOThl. AKYCTHYECKUI
pE30HaHC.

Jlabopamophvie pabomwi u onvimol
OnpeneneHne 9acTOThl ¥ MIEpro/1a KOJIeOaHU MaTeMaTHIECKOT0 MassTHHKA.
OnpeneneHre 4acTOThI U MeproAa KoJieOaHUH NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH NIEpHOAa KoJeOaHUH MOJIBEIEHHOTO K HUTHU Ipy3a OT
JUTUHBI HUTH.

HccnegoBanne 3aBUCMMOCTH TEepUOJa KOJIEOAHUW MNPYKMHHOTO MasTHHKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEeproa KojaeOaHuil rpy3a, MoJBEHIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh Mepro/ia KojaeOaHu Npy>KMHHOTO
MasTHUKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBL. V3MepeHue yckopeHusi CBOOOAHOTO
NaJICHUS.

Paznea 10. D1eKTPOMATHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHbBI
DIEeKTPOMArHUTHOE MOJie. DJIEKTPOMArHUTHbIE BOJIHbI. CBOCTBA 3JIEKTPOMATHUTHBIX
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BOJIH. [IIkana snekTpoMarHuTHHIX BOJIH. MICTIOIb30BaHNE JIEKTPOMArHUTHBIX BOJIH TSI
COTOBOH CBS3M.

DneKTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu

CsBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomwi u onvimol

N3ydeHune CBOMCTB AEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIBHOTO TenedoHa.
Pa3nen 11. CBeToBbI€ IBJIEHUS

JlyueBas mogmenp cBeta. Mcrounuku csera. [IpsAmosmHEHOE pacHpOCTpaHEHHE
ceera. 3armMeHua Comnuma u Jlywel. Otpaxenue cera. Ilimockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomnenune CBETA. 3aKOoH IIPEJIOMIICHUS CBETA.
ITosHOE BHYTPEHHEE OTpak€HUE cBeTa. MCroap30BaHuE MOTHOIO BHYTPEHHETO
OTPa)KEHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xox nyueit B auH3e. OnTuueckas cuctema QoroanmnapaTa, MUKpOCKONa U
Tejeckona. I'a3 kak onTudeckas CucTeMa. bim3opykocTh U JalbHO30pPKOCTb.

Pasnoxenue 6enoro ceera B criekTp. OnbiTel HetoTOHA. Cr0XKEHNE CIEKTPaIbHbBIX
uBeToB. ucnepeus ceera. [Jemoncmpayuu

[IpssMonMHEHOE pacTIpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnrTryeckuii CBETOBO.

Xon nyyei B coOuparolieit JInH3e.

Xoq 1y4yer B pacCEenBarOILE! JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Tpuntun aeicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.
Monenn rnasa.

PasnoxxeHue 6eoro cBeTa B CIIEKTP.

[Tomydyenue 6emoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamophwvie pabomwi u onvimol
HccnenoBanue 3aBUCUMOCTH yTiia OTPAXKEHUSI CBETOBOTO JIyda OT yriia maJcHus.

N3yuenune xapakTepucTUK M300pakeHus MpeAMeTa B IIIOCKOM 3epKalie.
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I/ICCJIGI[OBaHI/IC 3aBUCUMOCTH YyTIJia IMPCJIOMIICHHA CBETOBOI'O Jy4da OT yrIJia IaacHus
Ha I'paHUIC «BO3AYX—CTCKIIO».

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHHUSI K ONTUYCCKOM CHIIBI COOMPAIONIEH JIMH3BI.

OnbITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.
OnbITH 10 BOCHPUSTHIO 1IBETA MIPEIMETOB MPU WX HAOIIOJACHUH Yepe3 IIBETOBBIC
(UIBTPHI.

Pa3znen 12. KBanroBble ABJIeHUSA
Onbitel Pesepdopna u maHerapHas Mozenb aroMa. Mogenbs atoma bopa.
Hcnyckanue v noriomieHue cBera aroMoM. KBanThl. JInHe9aThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHnus. CTpoeHHe aTOMHOTO sijIpa.
Hyxionnas Mmogens aroMHoro sigpa. M3oronel. PannoaktuBHble npespaiieHus. [lepuon
MOJIypaciiajia aTOMHBIX SIAEP.

SAnepHbie peakuyu. 3aKOHbI COXPAHEHUS 3aPSAA0BOTO U MAaCCOBOTO YHCEI. DHEPTHUS
CBSI3U aTOMHBIX sigep. CBsA3bp Macchl U 3HEPrUH. Peakuuu CUHTE3a U JCIICHUS SLIEp.
Nctounuku 3aeprun CosHIa U 3BE3I.

AnepHas sHepretvka. JIeHCTBHS paJMOAKTUBHBIX W3Iy4EHUH HA IKUBBIC

OpraHU3MBlI. ﬂeMOHcmpauuu

CnekTpbl U3ITy4YEHHUS ¥ TTOTJIOIICHUS.
CnekTpbl pa3IMvHbIX Ta30B.

CnekTp Bogopoa.

Ha6nronenue tpekoB B kamepe Bunbcona.
Pabora cuértunka HOHU3UPYIOUIUX U3JTYyYCHUH.

Peructparus u3aydeHus IPUPOIHBIX MUHEPATIOB U MIPOAYKTOB. JlabopamopHvie
pabomvl u onvimol

Habmoienne CromHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyUeHUSI.

HccnenoBanne TPEeKOB: U3MEPEHUE SHEPTUU YaCTULIBI IO TOPMO3HOMY IyTH (I10
dboTorpadusm).

N3mepenue paaroakTuBHOTO (oHAa.

IHoBTOpHUTEIBLHO-00001IAOIIMIA MOAYJIb

[ToBTOpUTENEHO-0000IIAOINK MOy TpPEIHA3HAYCH ISl CHCTEMaTH3alliu |
000011IeHNsT PEAMETHOTO COJEPIKAHUS M OTBITA JACITEILHOCTH, MPUOOPETEHHOTO TPHU
U3y4eHHHU Bcero Kypca (u3MKd, a Takke Uil TOArOTOBKM K OCHOBHOMY
TrOCyJapCTBEHHOMY »JK3aMeHy 10 ¢u3uKe isd O0O0yJaronuxcsi, BBIOPABIINX ATOT
y4eOHBIN MpeIMeT.
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[Ipy wm3yyeHHH JOAHHOTO MOJYJIS PEaNU3yHTCd U CUCTEMATU3UPYIOTCS BUBI
NeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBAECTCS JIOCTHXKEHUE TMPEIMETHBIX H
METaPEAMETHBIX TTAHUPYEMBIX pEe3yJbTaTOB oOy4eHwUs, dbopmupyeTcs
€CTECTBCHHO-HAy4YHAass T'PAMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB HCCIIECIOBAHUA
SIBJICHUI TIPUPOJBI U TEXHUKH, OBIIAJCHUE YMEHUSIMU OOBSCHATD (DU3UUECKUE SIBJICHMUS,
MPUMEHSISL TIOJIyYEHHBIE 3HAHUS, pelIaTh 3aJayd, B TOM YHCIIE KA4eCTBEHHBIC U
AKCIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIM XapAKTEp AAHHOIO pasziena peain3yercs 3a
CYET TOTO, YTO 00YUAIOIINECS BBIMOIHSIOT 3a/IaHKs, B KOTOPBIX UM MpeJjIaracTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUM PaCro3HaBATh U HAYYHO OOBSICHATH (DU3NUECKUE

SIBJIEHUS B OKPYJKAIOLIEH NMPUPOAEC M NMOBCEIHEBHOW >KW3HM; HCIOJB30BATh HAYYHBIC
METO/Ibl UCCIIEIOBAHNS (PUZUYECKHX SIBJICHUI, B TOM UHCIIE

JUIL TIPOBEPKHU TUIIOTE3 U IOJIyYEHUS TEOPETUYECKUX BBIBOJOB; OOBACHITH Hay4UHBIC

OCHOBBI HamOoJiee BaXXHbBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTUH, Hamlpumep,

IIPAKTUYECKOIO HMCITOJIb30BAHUS PA3JMYHBIX MCTOYHMKOB DHEPIHMM HAa OCHOBE 3aKOHA

IIPEBPAILECHUS] U1 COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3ydenne ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs HAIpPABICHO Ha
JIOCTI)KEHUE JIMYHOCTHBIX, METAlPEeIMETHbIX M TPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzydeHus: QUMK Ha YPOBHE OCHOBHOTO OOINETO OOpa3oBaHUS Yy
obOyuatomierocs OyayT chOpMUpPOBaHbI CIEAYIOUIME JTUYHOCTHBIE PE3YyIbTaThl B YAaCTH:
1) IaTPHOTHYECKOTO BOCTIUTAHUSI:

IMPOABJIICHUC HHTCPCCA K HCTOPHUH U COBPCMCHHOMY COCTOSAHHIO pOCCHﬁCKOﬁ

(u3MYEeCKO HAyKH; LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHHUSIM POCCHUCKUX
Y4EHBIX-(PU3HKOB;

2) TPa’KAAHCKOT0 M TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

I'OTOBHOCTBb K aKTUBHOMY Y44aCTHIO B O6CY)KI[€HI/II/I O6IH€CTBGHHO-3H&LII/IMBIX

U OTUYECKUX TPOOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKECHUM
(U3UKN; OCO3HAHHWE BAXKHOCTH MOPATBHO-3TUYECKUX MPUHIIUIIOB B JEATEIIBHOCTH
yu€HOTO0; 3) ICTETHYECKOT0 BOCTIMTAHMS:

BOCIIPHUATHE ICTETUUECKUX KaueCTB (PU3NUYECKON HAYKHU: €€ TApMOHUYHOTO

MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH; 4)
HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OCO3HaHHUC ICHHOCTU (bHSI/I‘ICCKOﬁ HAayKHU KaK MOIMHOT'O MHCTPYMCHTA ITO3HAHHW

MHPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEUIIICH COCTABIISIIOIIEN KYJIbTYPhl; Pa3BUTHE
Hay4YHOU JTI0003HATENTFHOCTH, MHTEpECa K UCCIIEA0BATEIbCKOM

NESITETLHOCTH; 5) (GOpPMHPOBaHNS KYJIbTYPbI 3I0POBbSI M IMOIMOHAJILHOTO
0J1aromoJry4us:

OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKH3HAU B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MPABHJI 0€30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE,
Ha JIOporax, ¢ dJEKTPUYECKUM U TEIUIOBBIM OOOPYIOBAHMEM B JOMAIIHUX YCJIOBHSX;
c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHNUE CBOETO MpaBa Ha OMIMOKY U

TAKOT'0 JK€ TpaBa y JIpyroro 4eioBeka; 6)

TPYAOBOI0 BOCIIMTAHUS:
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aKTUBHOE Yy4yacTHE€ B pEIIEHUH TMPaKTHUYECKUX 3anad (B paMKax CeMbH,
00pa30oBaTEeNIbHOM OpraHu3ally, Tropoja, Kpas) TEXHOJOTHYECKOH U COIMAaIbHOM
HANpaBJIEHHOCTH, TPEOYIOIMX B TOM uucie U (U3MUECKUX 3HAHUW; HWHTEpeC K
IPAKTHUECKOMY U3YUEHUIO PO eccuil, CBI3aHHBIX C (PU3UKOIA;

7) 3K0JIOTHYECKOT0 BOCTINTAHUSI:
OpHUEHTallUS Ha TpUMEHEeHne (U3NUECKUX 3HAHUM I PElIeHUs 3a7a4 B 001acTH
OKPYXaroUen Cpeibl, INIAHUPOBAHUS ITOCTYIIKOB U OLIEHKU UX BO3MOHBIX

HOCJIEACTBUM JUIsl OKPY KAIOLIEH cpeibl; 0OCO3HaHUE TI100albHOI0 XapakTepa
IKOJIOTUYECKUX MPOOJIEM H ITyTEH MX pelieHus; 8) aqanTanuu K H3MeHAI0IHMCS
YCJIOBUSIM COHMAJIBLHON U NPUPOIHOI Cpeabl:

HOTp€6HOCTI> BO B33PIMOI[€I>1CTBPIH IIpHU BBITIOJIHCHUH HCCHGI{OB&HI/Iﬁ H IIPOCKTOB

(bu3nYeCcKOl HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSM JIPYTHUX; TMOBBIIICHUE
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JeATEIbHOCTh; TOTPEOHOCTD
B (hOPMUPOBAHUH HOBBIX 3HAHUHN, B TOM uucie GOpMYITHPOBATH UJIEH,

MOHATHUSI, TUMOTE3bl O (U3NYECKUX OOBEKTaX M SIBJICHUAX; OCO3HAHWE ACPUIIMTOB
COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JIaCTHU

(bHSI/IKI/I; IUIAHUPOBAHUC CBOCTO PA3BHUTHUA B HpI/I06p€TeHI/II/I HOBBIX (1)I/ISI/ILICCKI/IX 3HaHHﬁ;
CTPCMIICHUC aHAJIN3UPOBATL U BBISABJISAATH B3AUMOCBA3H IIPUPOALI, O6HleCTBa 151

PKOHOMHUKH, B TOM YHUCJE€ C HCIOJb30BaHUEM (U3MUECKUX 3HAHUIM, OIIEHKA CBOMX
JEUCTBUM C YUETOM BIIMSIHUS HA OKPYKAIOLLYIO CPENY, BO3MOKHBIX

rJI00aJIbHBIX MTOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbpraTe ocBOEHHMS mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
o0pazoBaHus y oOydaromierocsi 0yayT cpopMupoBaHbl METANIPEAMETHBIE PE3YJIbTAThI,
BKJTIOYAIOITHE MMO3HABATEIILHBIE YHUBEPCAITbHBIC y4eOHbIe TEUCTBUA,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC y4eOHbIC TEHCTBUA, PETYJISTUBHBIE
YHUBEpCAIbHBIC YI€OHbIE TCUCTBUS.

Ilo3HaBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUA Ba3osbie

Jornyeckue JecCTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUIN);
yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIINN, OCHOBAHHUSI

JUIsi 000OIIEeHNs W CPAaBHEHHUS, BBISIBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B
paccMaTpuBaeMbIX (pakTax, TaHHBIX

)41 Ha6J'IIOI[€HI/ISIX, OTHOCAIINXCA K (I)I/IBI/I‘ICCKI/IM ABJICHUAM, BBIABJIIATDH
MNPUYYHHO-CICACTBCHHBLIC CBA3H IIPH H3YUYCHUU (I)I/IBI/I‘IGCKI/IX SIBIICHUM W poueCCoB,
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7ieNaTh BBIBOJBI C WCIOJB30BAHHWEM JEAYKTUBHBIX M MHIYKTHBHBIX YMO3aKIIOYECHUH,
BBIJIBUTATh THUIIOTE3bl O B3aUMOCBSA3SX (U3MYECKHX BEJIIMYMH; CAMOCTOSTEIBHO
BbIOMpaTh CHOcO0 pemieHus y4eOHOM ¢u3nueckoil 3agaud (CpaBHEHHE HECKOJBKUX
BapUaHTOB pELIEHHs, BbIOOp Haubojee MOAXOAALIEr0 C Y4ETOM CaMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBareibckme 1eiCTBUSL:

UCIOJb30BaTh BOMPOCHl KaK HCCIENOBATENbCKUI HMHCTPYMEHT IO3HAHMS,
MIPOBOJIUTH IO CAMOCTOSATEIBHO COCTABJIEHHOMY IIJIaHY ONBIT, HECIOKHBIN
(u3NYECKUN SKCIEPUMEHT, HEOOJbIIOE HCCIEA0BaHUE (PU3UUECKOrO  SIBICHMUS,
OLICHHMBATh HAa NPUMEHUMOCTb U JIOCTOBEPHOCTHh MH(POPMAIUIO, MOIYYEHHYIO B
xone
UCCJIEIOBAHMSI WM SKCIEPUMEHTA; CaMOCTOSITENbHO (POPMYIHpPOBaTH OOOOIIECHUS U
BBIBOJIBI 110 pe3yJbTaTaM

IPOBENEHHOTO HAOMIOCHMS, OIBITA, HCCIEIOBAHUS;, MPOTHO3UPOBATH BO3MOKHOE
JanbHeiee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKXKE BBIABUIATH MPEIITOIOKEHUS
00 UX pa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKcTax. Padora ¢ mngopmanumeii:

IIPUMEHATH PA3JIUYHBIE METO/IbI, UHCTPYMEHTHI U 3aIPOCHI IIPU IIOUCKE
U 0TOOpe MH(pOpPMaLMK WM JTAHHBIX C YYETOM NpPEIOKEHHON yueOHOH (usnueckoi
3a7a4u;

aHaNIM3UpOBaTh, CHCTEMATHU3UPOBaTh W  WHTEPHPETUPOBATH  MH(MOPMAIUIO
Pa3IMYHBIX BUJOB M (POPM NPEICTABICHUS; CAMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO
dbopMmy TpeAcTaBieHHS HMHPOPMALMM W WUIIOCTPUPOBATH pEIIAEMble  3a/ayu
HECJIOKHBIMU CXEMaMHM, TMarpaMMamMu, HTHOU rpa@uKoi U MX KOMOMHALUSIMH.

KoMMyHUKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE IeHCTBUSA:

B X0J/i¢ OOCYXXJIeHHs Y4eOHOro mMaTepualia, pe3ysbTaToB JIabOpPaTOPHBIX paboT
IPOEKTOB 33/7aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOil TeMbI U BbICKa3bIBaTh HJIEH,
HalleJICHHBbIE Ha pELIEHUE 3aJayd U NOJAJIep KaHHe O1aroxkenaTelbHOCTH  OOILEHUS;
COTMOCTAaBIIATh CBOU CYKJICHHUSI C CYKICHHUSIMU IPYTUX YYACTHUKOB JIMAJIOra,
oOHapyXHMBaTh pa3IU4YM€ W CXOJCTBO IO3MLHUN; BbIpaXKaTb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U MUCBMEHHBIX TEKCTaX; MyOJIMYHO MPECTABIATh PE3YJIbTATHI BHIOJHEHHOTO
(bu3MYEecKOoro onpITa (3KCIEPUMEHTA, UCCIEA0BAHMS, IPOEKTA).

IIOHUMATh M HCHOJb30BATh IPEUMYIIECTBA KOMAHAHOW W HWHAMBUAYaJIbHOU

paboTHI
OpU PEHICHUH KOHKPETHOM (U3MUECKOW NpOoOIeMbl; MPUHUMATh L€ COBMECTHOU
JEATEIbHOCTH, OPraHU30BbIBATh JIEUCTBHS IO €€ JOCTUKEHUIO: PACHPEEATh POJIH,
o0CYyXXIaTh TPOMECChl W Pe3yJdbTaThl COBMECTHOW pabOThl, 0000IaTh MHEHHS
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HECKOJIbKMX JIIOJIEH; BBIMOJNHITH CBOIO 4YacTh palOOThl, AOCTUrasi KayeCTBEHHOI'O

pe3ynbTaTa 1o CBoeMy

HaMpaBJICHUI0O W KOOPAUHUPYS CBOM JACHCTBUS C JAPYTMMH 4YiI€HAMU KOMAaHJIbI;
OIICHMBATh Kau€CTBO CBOETO BKJIaJla B OOIIUI TPOIYKT MO KPUTEPUSIM,

CaMOCTOATENIBHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.
PerynsiTuBHbIe YyHUBEpPCAJIbHbIC YUeOHbIE 1eCTBUS
CaMoopraHmauml:

BBIABJIATDH HpO6JICMBI B ) XN3HCHHBIX 1 y‘I€6HBIX CUTyalnu:iax, Tpe6y10HlI/IX

JUIsL pelieHHusl (U3UYECKUX 3HAHW; OPHEHTHPOBATHCA B PA3JIMYHBIX IMOAXO0JAX
MPUHATHUS PEIICHUN (MHAUBUIYAIBHOE,

OPUHATHE PEIICHUS B TpyMNe, MNPUHATHE PEHICHUH TPYIIoi); camMoCTOSATEIHHO
COCTABJISITh QJITOPUTM pEIICHUsT (PU3NYECKON 3aJaud WU TUJIaHa HUCCJIEIOBAHUS C
y4ETOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
npejJiaraéMble BapuUaHThl PEIICHUM; JelaTh BBIOOP W OpaTh OTBETCTBEHHOCTH 3a
pelIeHue.

CaMOKOHTpOJIb, SMOIUOHAJIbHBbIN NHTEJIEKT:

HaBaTb aJCKBATHYIO OLCHKY CHTyallUM W IIPpCAjIaraTb ILIaH eé HN3MCHCHHMUI,
O00BACHATH IMPUYNHBI JOCTHIKCHU A (HCIIOCTI/I}KGHI/IH) PE3YIIbTATOB ACATCIIBHOCTH,

JaBaTh OIIEHKY MPUOOPETEHHOMY OMBITY; BHOCUTh KOPPEKTUBHI B JEATEIHLHOCTH (B TOM
YHCJI€ B XOJI BHIMOJTHEHUS (DU3UYECKOTO UCCIEAOBAHMS MM ITPOEKTa) HA OCHOBE HOBBIX
O00CTOSITEILCTB, HM3MEHUBIIUXCS CHUTYyalllil, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX
TPYAHOCTEW; OIIEHUBATH COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBHUSIM.

CTaBUTh c€0s1 HA MECTO JIPYTOro YeJIOBEKa B XOJI€ CIOpa UM AUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro. Npu3HaBaTh CBOE
MPaBo Ha OIMOKY NP PEeIIeHUH (PU3NYECKUX 3a]a4 WU

B YTBCPIKACHUAX HA HAYUYHBIC TCMbBI U TAKOC KC IIPaBO APYIroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 kJjacce MpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

UCTIONb30BaTh TOHATHA: (PU3NYECKUE W XHUMHUYECKUE SIBICHUS, HaOIIOIeHHE,
HKCIEPUMEHT, MOJEeIb, TUIOTe3a, €AMHULBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYJa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEpAOE, JKUIKOE, razo00pa3Hoe), MEXaHMYeCKOoe
JIBUKEHHE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  MpPSIMOJUHEHHOE),  TpaeKTOpHsl,
paBHOJEUCTBYIOIAs cuJl, nedopmarusi (ympyras, IJlJacTUYeCKas), HEBECOMOCTb,
coO0UIAIOUIMECS] COCYAbL; pa3auyarh sABieHUs (AU dy3usi, TEMI0BOE JBUKEHUE YACTHII
BEIECTBA,
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PaBHOMEPHOE JBHKEHUE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUS, B3aUMOAECHCTBUE TEll,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallCHUsA, NepeAada JaBIICHUS
TBEPABIMHU TEJIaMH, KUIKOCTAMU U ra3amu, aTMOC(EepHOE HaBJICHUE, IJIABaHUE TEll,
IPEBPAILECHHUS] MEXAHUYECKOW SHEPTUH) MO OMHCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIONIMX JaHHOE (U3UUECKOE SBJICHUE; paClO3HaBaTh
NPOSIBIICHUE U3YUCHHBIX (PU3UUECKUX SBICHUI B OKPY>KAIOIIEM

MUpE, B TOM 4ucie (u3nyeckue SBICHUS B TNPUPOJAE: MPUMEPHI JABUKEHUS C
pPa3IMYHBIMA CKOPOCTSIMH B >KMBOM M HEXWBOW NPUPOJIE, NCUCTBUE CHIbBI TPEHUS B
NPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO JABJICHUS HA KUBOW OpPraHu3M, IIaBaHUE
pBIO, pblUard B TeEJE€ 4YENOBEKa, MPU ATOM IMEPEBOJUTh MPAKTHUECKYIO 3a/ladyy B
y4eOHYI0, BBIJEIATH CYIIECTBEHHBbIE CBOMCTBa (NPU3HAKK) (PU3NUECKUX SIBIICHU;
ONKCHIBATh M3yUYEHHBIE CBOMCTBA T€I M (PU3HUECKHUE SBJICHUS, UCIOJIBb3Ys (PU3HUECKHE
BEJIMUYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBAa, BPEMs, IyTh, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Tella, CHUIla TPEHUs, 1aBlieHUE (TBEPIOTO
TeNna, >KUJKOCTH, ra3a), BBITAJIKUBAIOIIAs CHJIA, MEXaHWYecKkas padoTa, MOIIHOCTH,
IJIEY0 CHJIBI, MOMEHT CHJIbl, KO3()(QUIIMEHT TMOJIE3HOr0 JACHCTBUA MEXAHHU3MOB,
KMHETHYECKas W TOTEHUHUaJbHas YHEPrus), NpU OMNHCAHUU MPABUIBHO TPAKTOBAThH
(bu3nYECKUi CMBICI UCTIOIb3yEMbIX BEJIMYMH, UX 0003HAUEHUS U €IMHULIBI PU3NUECKUX
BEJIMYMH, HAaXOOuTh (OPMyJbl, CBS3bIBAIONIME AAHHYIO (U3NYECKYIO BEJIUYHMHY C
IPYTMMHM BEJIMYMHAMHU, CTPOUTh TpaduKd HU3YUYEHHBIX 3aBUCUMOCTEH (HHU3MUECKUX
BEJIMYMH; XapaKTepu30BaThb CBOWCTBA TeJ, (PU3MYECKHE SBJICHUS M TPOIECCHI,
UCIIOJIb3YSI

npaBuia CIOXKEHHUs cuil (BIOJIb OAHOW MpsiMOM), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBecHs pbiuara (0J0Ka), «30JI0TOE MPABUIO» MEXaHUKH,
3aKOH COXPAHEHUs] MEXAaHMYECKOW DSHEprud, NpU OTOM JaBaTb CIOBECHYIO
(GOopMyIMPOBKY 3aKOHa M 3allMChIBaTh €r0 MAaTEMaTHYECKOE BBIPAXKEHUE; OOBICHSITDH
bu3nyeckue BIEHUs, IPOLECCHl U CBOWCTBA TEJl, B TOM YUCIIE U

B KOHTEKCTE€ CHUTyallull MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa: BbISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHME M3 1—2 JOTMYECKHUX IIaroB ¢
ornopoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UUECKUX SIBIICHUN, PU3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH; PElIaTh pacy€THbIC 3aJaud B 1—2 HEUCTBUSA, UCIOJB3YsI 3aKOHBI U
(dbopMyIibl, CBA3BIBAIONINE (PU3NUECKUE BETMUYMHBI: HA OCHOBE aHajIN3a YCJIOBHUSA 3aJauu
3alliChIBaTh KPaTKOE YCIIOBUE, MOJCTAaBIATh (PU3NYECKUE BEIUYHUHBI B (HOPMYNBI U
MPOBOJUTH PACUEThl, HAXOAUTH CIPABOYHBIC JaHHbIC, HEOOXOIUMBIE [JIsl PEHICHUS
3aJlay, OLICHUBATh PEATUCTUYHOCTh MOJIYYeHHON (PU3NYECKON BETMYMHBI;, pacliO3HABATh
po0IeMBbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIM (PU3UYECKUX METO/OB, B OMUCAHUU
WCCJIEIOBAHMS BBIJIEIATh IPOBEPAEMOE NPEAINOJIOKEHNE (TUIOTE3Y), pas3inyaTbh M
UHTEPIIPETUPOBATH MOJIYUYECHHBIN pe3yibTaT, HaXOAUTh OMIMOKHU B XOJI€ OMbITa, JeNaTh
BBIBOJIBI IO €ro pe3yibTaTaMm; MPOBOAUTH OMBITHI MO HAOIIOAEHUIO (PUINYECKUX
SBJICHUN WU (PU3HYECKUX
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CBOMCTB Tel: POPMYIMPOBATH MIPOBEPSEMBIE MPEATIOTIOKEHHUS, COOUPATh YCTAHOBKY W3
IPEJIOAKEHHOTO 000pYy/I0BaHuUs, 3alIUChIBATh XOJ ONbITa U (OPMYIUPOBATH BBIBOJBL
BBIIIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MACChI TeNa, 00bEMa, CHJIBI
U TEMIEPATypbl C UCHOJB30BAHUEM AHAJIOIOBBIX M IIU(PPOBBIX NMPUOOPOB, 3alIUCHIBATH
NOKa3aHusi NpUOOPOB € Y4YETOM 3aJaHHOM aOCOJIOTHOM MNOTPEIIHOCTH W3MEPEHMI;
MIPOBOJIUTH MCCICOBAaHUE 3aBUCUMOCTH OJHOW (PH3WYECKON BEIWYUHBI OT JIPYroil C
UCITOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBHCUMOCTH ITyTH PAaBHOMEPHO JBHIKYIIETOCS
TeJaa OT BPEMEHHU JIBM)KCHMS Te€Jla, CUJIbl TPEHHs CKOJIBXKEHHMS OT Beca Tela, KayecTBa
00paOOTKM TIOBEPXHOCTEH Tea M HE3aBUCUMOCTU CHJIBI TPEHUS OT IUJIOLAAU
CONPUKOCHOBEHHUSI TEJI, CHJIbl YIIPYTOCTH OT YJUIMHEHUS INPY>KUHBI, BBITAJIKABAKOLICH
CWIbl OT 00bEMa NOTPYKEHHOM 4YacTU Tela WU OT IUIOTHOCTH >KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€Jla, OT TJIyOMHBI, HA KOTOPYI NOTPYKEHO TEIO,
YCIIOBUM IUIaBaHUSl TE€J, YCIOBUWM pPAaBHOBECHS pbluara M OJOKOB, y4acTBOBATh B
IUIAHUPOBAaHUM Y4YEOHOrO HCCIEAOBaHUs, COOMpaTh YCTAHOBKY U  BBINOJHSTH
WU3MEPEHHUs, CIeAys NPEMIOKEHHOMY IUIAHY, ¢bukcupoBarthb pE3yNbTATHI
NOJIyYEHHOU 3aBUCHUMOCTH (PU3NYECKUX BETUYMH B BUJE MPEIOKEHHBIX TaOIUI]
U TpauKOB, JeNaTh BBIBOABI [0 PE3yJIbTaTaM HCCIEI0BAaHUSA; NPOBOAUTh KOCBEHHbIE
U3MEpPEHUs PU3NYECKUX BETUYHH (IJIOTHOCThH BEILIECTBA
KUIAKOCTH U TBEPIIOTO TEJIA, CUJIAa TPEHUS CKOJIBKEHNUS, JaBICHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CHJIA, ICUCTBYIOIIAS HA MIOIPYKEHHOE B )KUJIKOCTD TENO,
K02 (PHUIIMEHT MOJIE3HOTO JEHCTBUS MTPOCTHIX MEXAHU3MOB), CIIEAYS MPEIJIOKEHHOM
MHCTPYKIUU: IPU BBIMOJIHEHUN U3MEPEHUIN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYEHHE HCKOMOW BEJIMYMHBI; COONIOAATh MPaBUia TEXHUKU
0e30macHOCTH MpHU padoTe ¢ TaOOPATOPHBIM
000pyOBaHMEM; YyKa3blBaThb MNPUHIMUOBI ACHCTBUA TPUOOPOB U  TEXHUYECKHX
YCTPOMCTB: BEChI, TEPMOMETpP, AUHAMOMETP, COOOLIAIOLIMECS COCYIbI, OapomeTp,
pblyuar, MOABMKHBIM W HEMOABM)XHBIA OJIOK, HAaKJIOHHAs TJIOCKOCTh; XapaKTepU30BaTh
IPUHLIUIIBI IEWCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha UX
onvcaHus (B TOM 4HCIIE: NOJUIMIHUKHA, YCTPOWCTBO BOJOIPOBOJA, TMAPABINYECKUMA
pecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETpP), UCIMOIb3ysSd 3HAHUS O
CBOMCTBax (PU3MYECKUX SBIEHUH UM HEOOXOoguMble (U3MUYECKHEe 3aKOHBI U
3aKOHOMEpPHOCTH; TMPUBOJUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O MpUMEpax)
IPAKTUYECKOr0 HCMHOJIb30BaHUS (U3MYECKUX 3HAHUM B TMOBCEJHEBHOW >XU3HU MJIs
oOecrieueHus: 0O€30MACHOCTH TpU OOpalieHuu ¢ npudopaMu W TEXHUUYECKUMU
yCTPOMCTBAMM, COXpPAHEHHUS 3I0pOBbS M COONIOACHHS HOPM  HKOJIOTUYECKOTO
MOBEACHUSI B OKPYKAIOIICH cpesie; OCYIIECTBIATh 0OTOOp MCTOUYHUKOB MH(OpMaLUU B
HNHTepHeTe B COOTBETCTBUU
C 33JJaHHBIM OMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLLIUXCS 3HAHUN U MTyTEM
CPaBHEHHS Pa3IMYHBIX UICTOYHUKOB BBIJEIATH HH(OPMALINIO, KOTOPAs SIBISIETCS
MIPOTUBOPEUNBON UM MOXKET OBITh HEOCTOBEPHOIl; HCIIONB30BaTh  MPH
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BBITTOJIHEHUH yuyeOHbIX  3aJaHUil  HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
buznyeCcKOro cofepx aHusl, CIpaBOYHbIE MaTEPHUAIIbl, pecypchl cetu HTepHeT,
BJIA/IETh npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, npeoOpa3oBaHus
uH(GOpPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO; CO3/1aBaTh COOCTBEHHBIE
KpaTKue MUChbMEHHBIEC U YCTHBIE COOOIICHHUS Ha OCHOBE
2—-3 WCTOYHUKOB HMH(pOpManmu (QU3UIECKOTO COACpKAHMUS, B TOM YHCIE MyOIHMYHO
JienaTh KpaTKHe COOOIIEHUS O pe3ysibTaTaxX IMPOEKTOB WM y4eOHBIX MCCIEIOBAHUH,
Py 3TOM TPAMOTHO HCIOJB30BaTh M3y4YCHHBIN MOHATHUIHBIN ammapaTr Kypca (U3MKH,
COIIPOBOKAATh BBICTYIJICHUE MPE3EHTAlMe; MPU BHIIOJHEHUN Y4€OHBIX MPOEKTOB U
UCCIICIOBAaHUM  pacmpelensiTh O00f3aHHOCTM B TIpylme B  COOTBETCTBHU  C
MOCTABIICHHBIMU 3aJla4aMH, CJCIUTH 3a BBIMIOJHEHUEM IUIaHA JCHCTBUIA, aJeKBAaTHO
OLICHWBAaTh  COOCTBEHHBIA BKJaA B  JEATEIBHOCTh  TPYNNBI,  BBICTPAUBATH
KOMMYHHKATHBHOE B3aHMMOJICHCTBHE, yUNTHIBAsI MHEHHUE OKPYKAIOIIHX.

K koHly oOyueHus B 8 kJacce IpeaAMETHBIE PE3yJbTaThl Ha 0Aa30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

HCMOJI30BaTh MOHITUA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JABUKECHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBAa, KPUCTAIMYECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA W HEHACBHIIIEHHBIA Tap, BIAKHOCTh BO3AYyXa, TEMIIEPATYpPa, BHYTPECHHSA
DHEprusi, TEIUIOBOM JABUIATENb, JJIEMEHTAPHBIN JJIEKTPUUECKUAN 3apsll, JIEKTPUUYECKOE
I10JI€, POBOJIHUKH U JUBJICKTPUKH, IIOCTOSHHBIN AJIEKTPUUYECKUNA TOK, MarHUTHOE I10JIE;
pasnuyaTh sBJIEHUs (TEIIOBOE PACIIMPEHUE U CKATHE, TEIIonepeaaya, TemIoBoe
paBHOBECHE, CMayuMBaHWE, KalNWUIAPHBIC SBICHUSA, WCHAPECHUE, KOHJCHCALHNS,
IIJIaBJICHUE, KpUCTaJUIU3alus (oTBepaeBaHue), KHUIIEHUE, Teronepeaaya
(TeTIONpPOBOHOCTh, KOHBEKIIUS, HW3JIYYCHHE), DJEKTpU3AIUs TeJ, B3aUMOJICHCTBHE
3aps0B, JNEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHHUE, B3aUMOJCHCTBUE
MAarHuTOB, JEWCTBME MArHUTHOIO MOJISI HA NPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHIYKIMS) 10 OINUCAHUI0O UX XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3MYECKOE SBJICHHWE; pAClO3HABATh MPOSBIICHUE
M3YUYEHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4ucie (U3NUYECKUE SBICHUSA B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KaNWUISIPHBIE SIBJIEHUS B MPUPOJIe, KpHUCTAUIbl B mOpupojae, usinydeHue CouHila,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TYMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SIBICHUS B aTMOc(epe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiid, Ipeiid MmoaocoB, pojib MArHUTHOTO TOJIS AJIsl )KU3HU Ha 3emJie, MOJSIpHOe
CUSTHUE, TIPU STOM TIEPEBOIUTH MPAKTUUYECKYIO 3a/1auy B YUEOHYIO, BBIJICTISATh
CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (PUBHYECKUX SIBJICHUHN; OMUCHIBATH N3YYCHHBIC
CBOMCTBA Tel M (PU3MYECKHUE SBJICHHS, WCHOJb3ys (U3UYECKUE BEJIIMYUHBI
(Temneparypa, BHYTPEHHsISI SHEPTHsl, KOJIMYECTBO TEIJIOThI, YAEJIbHAs TEMJIOEMKOCTh
BCIIIECTBA, yJAEJbHAs TEIUIOTa IUTABJICHMS, YJIENbHAs TEIUIOTa IMapoo0pa30OBaHus,
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ylelbHas TEIUIOTa CrOpaHMs TOILIMBA, KOA(PQHUIIMEHT MOJIE3HOTO JICHCTBUS TEIJIOBOM
MaIllMHbI, OTHOCHUTEIIbHAS BIIAXKHOCTh BO3JyXa, SJCKTPUYCCKHIA 3apsj, CUIa TOKa,
AJIEKTPUIECKOE HANpsIKEHHUE, CONMPOTUBIICHUE MPOBOJAHHKA, yJIEIHHOE COIMPOTUBJICHHE
BEIICCTBA, pa0d0Ta W MOIIHOCTH JJIGKTPUYECKOTO TOKA), MPH OINMUCAHUHM TPABHILHO
TPAaKTOBaTh (DPU3MYCCKHI CMBICIT HUCIOJB3YEMBIX BEJIHYMH, 0003HAUCHUS U CIUHHIIbI
(U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BCIIMYMHY C JPYTMMH BEJIMYHMHAMH, CTPOUTH TPapUKH HU3YyUYCHHBIX 3aBHCHMOCTEH
(bU3UYEeCKUX BEINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHUS U IPOLECCHI, HCIIONb3Ys
OCHOBHBIC IIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOEHUS BEIECTBA,
IPUHLIMI CYNEPIIO3UIUH T0JIeH (Ha KaYECTBEHHOM YpOBHE), 3aKOH COXPAHEHHUS 3aps/a,
3axk0oH OMa I ydacTKa Leny, 3akoH Jkoyisa—J/Ienna, 3aKoH COXpaHEHUs JHEPTUH, IIPU
3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMCBHIBATh €r0 MaTeMaTH4ECKOe
BbIpaXXEHHUE; OOBACHATH (PU3MUECKHE IMPOLECCHl U CBOMICTBA T€JI, B TOM YHUCIE U B
KOHTEKCTE
CUTyallnd  IPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYMHHO-
CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKUX MIaroB ¢ omopoi Ha 1-2
U3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUHN, PU3NUECKUX 3aKOHOB HJIU

3aKOHOMEPHOCTEW; peliaTh pacy€THbIC 3aayd B 2—3 JIEMCTBUS, UCIOJb3ysl 3aKOHbI U
(dbopMmyIibl, CBA3BIBAIONINE (PU3NMUECKHE BEIIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJlauu
3aMUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK JAHHBIX ISl PEIICHUS 3ajadH,
BBIOMpaTh 3aKOHBI U (DOPMYJIBI, HEOOXOAUMBIC JIJI €€ PEIICHUs, IPOBOJIUTHh PACUETHI U
CpaBHUBATh IOJYYEHHOE 3HAUCHUE (PU3MUECKON BETWYMHBI C M3BECTHBIMHU JaHHBIMU;
pacrio3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPU TIOMOIIH (HU3UISCKHUX
METOJIOB,  HUCIOJb3ysl  OMUCAHUE  MCCJICAOBAHUS,  BBUICISITH  MPOBEPSEMOE
MPENOJIOKEHNUE, OLCHUBATh MPABWIBHOCTh TOpPSAKA TPOBEICHUS HUCCIEIO0BAHUS,
JieJIaTh BBIBOJbI, MPOBOAUTH OIBITHI MO HAOMIOACHUIO (PU3NUECKUX SBJICHUN WIH
(bU3UYIECKUX CBOMCTB T (KalMJIISIPHBIC SBJICHHS, 3aBUCUMOCTD JaBJICHHUS BO31yXa OT
ero o0béMa, TeMmImepaTrypbl, CKOPOCTH TIpollecCa OCTHIBAaHHMS M HarpeBaHHs IIpU
U3JIy4YEHUH OT I[BETa Wu3Nydarouend (MOorjomaroied) MTOBEPXHOCTH, CKOPOCTh
UCIIApEHUST BOJBI  OT TEMIIEPATYphl KUJAKOCTH U IUIOHAAM €€ TOBEPXHOCTH,
AIEKTpU3AIMs Ted U B3aUMOJEHCTBUE DJICKTPUUYECKUX 3aps0B, B3aUMOJCHCTBUE
MOCTOSIHHBIX MAarHWTOB, BU3YyaJW3alldsl MArHUTHBIX IMOJE€H MOCTOSHHBIX MArHHUTOB,
JIGUCTBUSI MArHWTHOTO TMOJISI Ha TMPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHura,
CBOMCTBA DJEKTPOJBUTATEINSI TIOCTOSHHOTO TOKa): (OPMYIHpPOBATH TPOBEPSIEMbIE
MIPEIO0JIOAKEHUSI, COOUPATh YCTAHOBKY U3 MPEMJIONKEHHOTO 000pYI0BaHUS, OMUCHIBAThH
XO0J1 OTbITa U (POPMYIUPOBATH BHIBOIBI; BBIMOJHATH MPSAMbBIC U3MEPEHHUS TEMIIEPATYPHI,
OTHOCHUTEJIbHOW BJIQXHOCTH BO3]lyXa, CHJIbl TOKA, HAMPSIKEHUS C HUCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M NaTYMKOB (PU3UUYECKUX BEIUYHH, CPABHUBATH PE3yJbTAThI
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U3MEpPEHU ¢ YYETOM 3aIaHHON aOCOJIOTHON MOTPEIIHOCTH; POBOAUThH HCCIIEIOBAHUE
3aBUCUMOCTH OJJHOM (PU3UYECKON BETUYMHBI OT IPYToit

C UCTIOJIb30BaHUEM TIPSMBIX U3MEPEHUH (3aBUCHMOCTh CONPOTHBIICHHSI IIPOBOJHUKA OT
ero JUIMHBI, MJIOMAJN MOMEPEYHOTO CEUSHUS W yNIEIBHOTO COMPOTHUBIICHUS BEIIECTBA
IIPOBOIHMKA, CHJIBI TOKa, UIAYIIETO Yepe3 MPOBOJHUK, OT HAMPSDKEHUS Ha MPOBOJIHUKE,
UCCIIEIOBAaHUE IIOCJIECOBATEILHOTO M TMapaJJICIbHOTO COCIUHEHHM MPOBOJHUKOB):
IUTAHUPOBATh HCCIICIOBAHNE, COOMPATh YCTAHOBKY W BBITIONHITh M3MEPEHHS, CICTYs
NPEUIOKEHHOMY TUIaHY, (PMKCHPOBATh PE3YJIbTAThI MOTYYCHHOW 3aBUCHMOCTH B BUJIC
TaOMUIT ¥ TPaQUKOB, JENaTh BHIBOJBI IO pE3ylbTaTaM HCCICIOBAHUS; TPOBOIUTH
KOCBEHHBIC H3MEpeHHUs (U3MYECKUX BEIWYMH (yAelnbHas TEIUIOEMKOCTh BEIECTBa,
CONPOTHBIIEHUE TMPOBOJAHMKA, padOTa ¥ MOIIHOCTb AJIEKTPHYECKOTO  TOKA):
IUIAHUPOBATh HM3MEPEHHs, COOMpaTh OKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYs
NPE/I0KEHHONW WHCTPYKIIMU, U BBIYUCIIATH 3HAYCHHE BEIHMYUHBI; COOIOIATh MpaBUia
TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1a00paTOPHBIM

000pyIOBaHMEM; XapaKTePH30BaTh NPUHIUIBI JEHCTBHS W3yYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOUCTB C ONMOPON Ha MX OMHUCAHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHS
JIOMOB, TUTPOMETP, ITapoBast TypOMHA, aMIIEPMETP, BOIBTMETP, CUETUHK IEKTPUIECKOI
DHEPIUH, DIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JICKTPONPUOOPEI
(mpUMepBI), DICKTPUYECKHE MPEIOXPAHUTENN, 3JICKTPOMArHUT, 3JICKTPOBUTATENb
MIOCTOSIHHOTO TOKA), HWCIOJB3ys 3HAHHS O CBOWCTBaX (HM3MUECKUX SIBICHUA W
HEoOXoauMbIe (U3NYECKHE 3aKOHOMEPHOCTH; PACIO3HABATh MPOCTHIC TEXHUYCCKHE
YCTPOWCTBA U U3MEPUTEIBHBIE TPUOOPHI

110 CXeMaM M CXeMaTUYHBIM PHUCYHKaM (KHJIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUTATEIh BHYTPEHHETO CTOpaHMsl, 3JCKTPOCKOI, PEOCTaT), COCTABISITH
CXEMBI JJICKTPUYECKUX IIeTel ¢ MOCIeNIOBATeIbHBIM U MApaJUICIbHBIM COCIUHECHHEM
DJIEMEHTOB, pa3jnyas yCIOBHbIE OOO3HAYCHHs DSJEMEHTOB OJIIEKTPUYECKUX IIETei;
NPUBOAUTH TpPUMEPHl (HaXOAUTh HHGOPMAIMIO O TpUMepax) MPAKTUYECKOTO
UCTIONB30BaHUSl (DM3WYECKHX 3HAHUN B TOBCETHEBHOM KH3HH ISl OOECIICYCHHS
O0e3omacHOCTH TMpu OOpalieHuH C NOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHCHHS 370POBbS M COOJIFOJICHHS HOPM  DKOJIOTUYECKOTO TOBCICHHS B
OKpYIKaroIIeH Cpejie; OCYHMIECTBIATh MOUCK UHPOPMALUU (PU3UIECKOTO COACPKAHUS B
WNutepHere,

Ha OCHOBE WMEIONIMXCS 3HAHUM W MyTEM CpPaBHEHHS JOMOJHHUTEIBHBIX HCTOYHUKOB
BBIJICIATE HMH(DOPMAIMIO, KOTOpas SIBJIISIETCS MPOTHBOPEUYMBOM MIIM MOXKET OBITh
HEJ0CTOBEPHOI; UCIIOJIB30BaTh  TIPH BBIMIOJIHCHUM  Y4YE€OHBIX  3aJaHUM
HAYYHO-TIONYJBSIPHYIO JIUTEPATYPy GU3NISCKOTO COJICPIKAHHMS, CIIPABOYHBIC MAaTEPUAIIBI,
pecypcbl  cetn  WHTepHeT, BiameTh NpuéMaMU  KOHCICKTHPOBAHHS  TEKCTA,
npeoOpa3oBaHuss MHPOPMALMK M3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; CO3/IaBaTh
COOCTBEHHbIE TUCHbMEHHBIE M KPATKHE YCTHBIE COOOIIeHHs, 000011as nHpOpMaIUIo U3
HECKOJIbKUX HCTOYHHKOB (DM3MYECKOTO COJIEp)KAHHS, B TOM YHCJIE ITyOJIMYHO
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NPEJCTaBISITh PE3yIbTaThl MPOSKTHON WM HMCCIEAOBATEIBCKOW AEATEIbHOCTH, TPH
3TOM TPaMOTHO WCIIOJIb30BaTh W3YYCHHBIM MOHATHHHBIN ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBICTYIUICHUE TMPE3CHTAIMCH; MPU BHITIOJHEHUN yYE€OHBIX MPOCKTOB H
UCCJICNOBAaHNM (DU3UYECKUX TMPOIECCOB paCHpenelisaTh OOS3aHHOCTH B TPyNIe B
COOTBETCTBHH C IIOCTABJICHHBIMH 3a7[a4aMH, CJICTUTh 32 BBHITIOJHEHUEM TUIaHa JCHCTBHIA
U KOPPEKTHPOBATh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B JCSATCIHHOCTH
TPYMIBI, BBICTPAWBAaTh KOMMYHHMKATHBHOE B3aMMOJCWCTBHE, TMPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHiy oOyueHus B 9 kJjacce mpeJMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIIOJIb30BaTh IIOHATHS: CUCTEMA OTCUETA, MATEpUAJIbHAs TOYKA, TPACKTOPUI,
OTHOCUTEIBLHOCTh MEXaHUUYECKOTO ABWXKEHHUS, nedopmanus (ympyras, miacThudeckas),
TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3KH, LEHTP
TSDKECTH, aOCOJIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOrO Tela, PaBHOBECHE,
MEXaHUYECKHME KojebaHus W  BOJHBI, 3BYK, HWH(Ppa3ByK U  yJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIIKaja 3JICKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTH M
JaTbHO30PKOCTh, CHEKTPhl MCIYCKaHWS W TOTJIONIeHUus, aib(da-, Oera- U ramma-
U3ITy4YEHUs, W30TONBI, SJCpHAs SHEPreTHKa; pa3inyaTh SBICHUSA (paBHOMEpPHOE U
HEPAaBHOMEPHOE IMPSAMOJIMHEWHOE JBW)XXEHHUE, PABHOYCKOPEHHOE IMPAMOJIMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJIecHUe TeJl, PAaBHOMEPHOE [IBIJKCHHME 110 OKPY>KHOCTH,
B3aMMOJICUCTBHE TEJ, PEAKTUBHOE JBMKEHUE, KOJIeOaTEIbHOE JBUKEHUE (3aTyXalollue
U BBIHYXKJICHHbIC KOJ€OaHUsl), PE30HAHC, BOJHOBOE [IBUKEHUE, OTpa)K€HUE 3BYKa,
NPSAMOJIMHEWHOE PACHpPOCTPAHEHUE, OTPAKEHUE U NPEJIOMIICHHE CBETa, IOJHOE
BHYTPEHHEE OTpaXKCHUE CBETa, pPa3joKeHHE Oenoro cBeTa B CIHEKTP U CJIOKEHUE
CIIEKTpaJbHBIX  LIBETOB, JUCIEPCUSA CBETA, ECTECTBEHHAas PaIAUOAKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOrO CHEKTpa M3JIYyUYCHHs) MO OMHUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHUE;
pacro3HaBaTh NPOSBJICHUE U3YUYEHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOIIEM MUPE
(B ToM umncne pundeckue SBJICHUS B MPUPO/JIC: MPUITUBHI U OTIUBBI, TBUKEHUE TJIAHET
ConHeyHOl CUCTEMBI, PEaKTUBHOE JABUKEHHE JKUBBIX OPraHW3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHHE, CEMCMHUYECKME BOJIHBI, I[yHaMHM, 3XO0, LBETa Tell,
ONTHUYECKUE  SBJICGHUS B  MPUPOJE, OHOJIOTMYECKOE  JIEUCTBHE  BUIUMOTO,
yIbTPadruOIECTOBOTO M PEHTIEHOBCKOTO W3JyYeHUH, €CTECTBEHHBIM PaJHMOAKTUBHBIM
$boH, KOCMUYECKHE JIy4Hd, PaTAO0AKTHBHOE W3IyYCHUE TMPUPOJHBIX MHHEPAJIOB,
JEUCTBUE PAAMOAKTUBHBIX M3JTyYEHUN HAa OPraHU3M YeJIOBEKa), IIPU 3TOM IEPEBOJIUTH
MPAKTUYECKYIO 33/adyy B y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKU)
(bU3NYeCKUX SBJICHUMN; OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (PU3MYECKUE SIBJICHUS,
UCIIONB3Yd (PU3MYECKUE BEIUYMHBI (CPEIHSII W MIHOBEHHAas CKOPOCTh Tejla MpH
HEPAaBHOMEPHOM JIBMKEHUU, YCKOPEHUE, NIEPEMEILCHUE, ITYTh, YIJIOBass CKOPOCTh, CUJIA
TPEHUSI, CHJIa YyNPYTOCTH, CHJIa TSKECTH, YCKOPEHUE CBOOOIHOTO TMAaJeHUs, BEC Tela,
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UMIIYJbC TEJla, UMITYJbC CUJIbI, MEXaHWYeCcKas padoTa M MOIIHOCTb, NOTEHUUAIbHAS
DHEPrus Teja, MOAHATOrO HaJl MOBEPXHOCTHIO 36MIIM, IOTCHIMAIbHAS SHEPIUS CHKATON
IIPY’KWHBI, KHHETUYECKasl SHEPIus, NIOJIHAsT MEXaHW4YECKasl DHEPrus, EPUO] U 4acToTa
KojeOaHul, JJMMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa,
NoKa3aTeNb MPEIOMIIEHUS CPE/Ibl), IPU OMMCAHUM MPaBUIIBHO TPAKTOBATh (PU3NUYECKUIL
CMBICI MCIOJb3YEMbIX BEJIIMYMH, OOO3HAYEHUS U EAMHULBI (PU3NYECKUX BEJINYMH,
HaxXoAUTh (OPMyIbI, CBS3bIBAIOUIME JaHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTHMMHU
BEJIMUYMHAMU, CTPOUTH TpadUKHU U3YUCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (GPU3UUYECKUE SBJICHHS U MPOLIECCHI, UCTIONB3YS
3aKOH COXPAaHEHWsS DHEPIUH, 3aKOH BCEMHUPHOIO TIATOTEHUS, IPUHIMUI CYNEPIO3ULINAN
CWJI, TPHUHIMI OTHOCHUTEJIBHOCTH ['amwiies, 3axkoHsl HpIOTOHA, 3aKOH COXpaHEHUS
MMITYJIbCA, 3aKOHBI OTPAKEHUS U IIPEJOMIICHHS CBETA, 3aKOHBI COXPAHEHHUsI 3apsII0BOTO
M MAcCOBOTO 4YHCEI IIPU SOCPHBIX pEaAKUUAX, IPU OTOM JaBaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHAa M 3alHUChIBaTh €r0 MATEMATHYECKOE BBIPAKEHHE;, OOBSICHITH
¢u3nyeckue mnpouecchl U CBOMCTBA T€ld, B TOM YUCIE M B KOHTEKCTE CUTYyalUH
IIPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISITH PUYMHHO- CIICICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX LIArOB C ONMOPOM Ha 2—3 U3y4YEHHBIX CBOMCTBA
(bu3NYECKUX SIBICHUM, PU3NYECKUX 3aKOHOB WUJTU

3aKOHOMEPHOCTEH; pemaTh pacuéTHble 3a1ayd (ONuparolyecs Ha CHCTeMy U3 2-3
ypaBHEHU), UCTIOIB3YS 3aKOHBI U (POPMYJIbI, CBS3BIBAIONIUE (PU3HMUECKUE BEIMYMHBIL:
HAa OCHOBE aHalW3a YCJOBHS 3aJayd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBISTH
HEJOCTAIOIIME WM W30bITOYHBIE JaHHbIE, BBIOMpPATh 3aKOHBI W  (POPMYIIBI,
HEOOXOUMBIC MJisl PEUICHHs, MPOBOAWTH PAacUYEThl M OICHUBATh PEATHCTUIHOCTH
MOJIyYEHHOTO0 3HAa4YeHHs (PU3MUECKON BEIMYMHBI; pacro3HaBaTh MPOOJIEMbI, KOTOPHIE
MOKHO pEIIUTh NpU TOMOIIM (U3MUYECKUX METOAOB, MHCIONb3ys OMNHCAHUE
UCCIJIEIOBaHMSI, BBIIEIATH IMPOBEPSEMOE NPEANOJIOKEHUE, OIEHUBATh MPABUIBHOCTD
MOpsZIKa TTPOBECHUST UCCIICIOBAHMSI, 1eJaTh BHIBOJBI, HHTEPIIPETUPOBATH PE3YJIbTATHI
HAOJIO/ICHUI ¥ OMBITOB; TPOBOAMTH OMBITHI 110 HAOIIOAECHUIO (PU3UUYECKUX SIBJICHUN WIIH
¢uznyecKkux CBOWCTB Tel (M3ydeHHE BTOPOro 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHUs
OHEPTUH, 3aBUCUMOCTh MEPHOIa KOJeOaHU MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYXKUHBl M HE3aBUCUMOCTh OT aMIUTUTYAbl MallbIX KOJICOaHMIA,
NPSIMOJIMHEHOE PpacIpOCTpaHEHUE CBETa, pasliokeHHWe OelIoro cBeTa B CIEKTD,
U3y4CeHHE CBOWCTB H300paKEHHs B IIJIOCKOM 3€pKajieé M CBOWCTB HW300paKCHHS
npeaMera B coOuparonieil jivH3e, HaOMI0ACHUE CIUIONMIHBIX U JIMHEHYaThIX CIIEKTPOB
U3ITy4CHHsI): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa
00OpyZI0BaHUsI, OMKUCHIBATH XOJ OIBITA M €r0 PE3yJbTaThl, (JOPMYIUPOBATH BBHIBOJIHI,
MIPOBOUTH MIPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHHIA, OTIPEACIIss CPeIHee

3HaUYCHHE HU3MeEpsieMOoi BelWYuHbl ((OKYCHOE pacCTOSIHUE COOMpArouieil JUH3bI),
000CHOBBIBaTh BBIOOpP crocoba u3MepeHHus: (MU3MEPUTELHOr0 MpuOOopa); MPOBOIUTH
UCCIIEIOBAaHUE 3aBHUCUMOCTEH (IU3MUECKUX BEJIUYMH C HCIOJb30BAHUEM MPSIMbIX
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U3MEpEeHUl (3aBUCUMOCTb IMYyTH OT BPEMEHU NpPHU PABHOYCKOPEHHOM JBHXKEHUU Oe€3
HaYaJIbHOW CKOPOCTH, IMEpuojaa KoJeOaHW MaTeMaTUYeCKOro MasiTHUKA OT JUIMHbI
HUTHU, 3aBUCHUMOCTH YIJIa OTPAXKECHUSI CBETa OT yIjla MaJeHus U yriia MPeJOMJICHUSI OT
yria MnajeHusi): IJIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3HUYECKUX BEIMYMH B BUJE
Ta0IuIl U rpaUKOB, ACJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

MPOBOANTH KOCBEHHBbIC M3MEPEHUs (PU3MUECKUX BEIUYMH (CPEAHSISI CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBH)KEHHUH, YCKOPEHUE CBOOOIHOrO MaJeHUS,
HKECTKOCTh MPY>KUHBI, KOADOUIIMEHT TPEHUsI CKOJIbKEHHUsS, MEXaHudeckas padbora u
MOIIIHOCTh, YacTOTa M TMepuoja KoJeOaHUl MaTeMaTH4YeCKOTO | MPY>KUHHOTO
MasTHUKOB, OITHYECKas CUja CcOOUparoleldl JIMH3bI, PaJAHOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHMsI, COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIIIOJIHSTH
U3MEPEHHUsI, CIIeysl MPEIIOKEHHON WMHCTPYKIMHU, BBIYUCIATh 3HAYEHUE BEJIMYMUHBI U
aHAIM3UPOBAaTh IOJYYEHHBIE PE3yJbTAaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
U3MEPEHMI; cOOIII01aTh MpaBUiIa TEXHUKU OE€30MaCHOCTH P padboTe ¢ 1a00paTOpPHBIM

000pyIOBaHMEM; pPA3IMYaTh OCHOBHBIE NMPU3HAKKM HM3YyYEHHBIX (U3UUYECKUX MOJEIIECH:
MarepuanbHas
TOUYKa, aOCOJIIOTHO TBEPAOE TENO, TOUECYHBIH HCTOUYHUK CBETA, Jy4, TOHKas JIMH3A,
IUIAaHETapHAasi MOJEJb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO s/Ipa; XapaKTEpHU30BaTh
IPUHLIUIIBI IEWCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM Ha UX
ONMHCaHMs (B TOM YHCIIE: CIIUIOMETP, NATYMKU TOJIO0KEHUS, PACCTOSIHUS U YCKOPEHHS,
pakera, 3X0JIOT, OUKH, IEpHUCKoM, (OTOAINMapaT, ONTUHYECKUE CBETOBObI, CIIEKTPOCKOIL,
JIO3UMETp, kaMepa BuibcoHa), UCTIONIB3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUUN U
HEoOXOouMble (U3NYECKUE 3aKOHOMEPHOCTH; HCIOJIb30BaTh CXEMbl M CXEMaTHUYHBIC
PUCYHKM U3YYEHHBIX TEXHUYECKHMX YCTPOWCTB, M3MEPUTEIbHBIX MPUOOPOB H
TEXHOJIOTHYECKHUX MPOLECCOB MPU PEIICHUH y4eOHO-NPAKTUUYECKUX 3a]1ay, ONTUYECKUE
CXEeMbl JJI1 TOCTPOEHUS] M300pakKeHUil B IUIOCKOM 3€pKaje U COOMparolled JIMH3E;
NPUBOAUTH TpUMEPHl (HAXOAMTH HWH(OpMaALUI0O O MpUMEpax) MNPaKTHYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHMM B IOBCEJAHEBHOM MKU3HU [UIsl oOecredeHus
O0e3omacHOoCTH Tpu oOOpaleHuu ¢ OpudopaMu M TEXHUYECKHUMH YCTPOMCTBaMU,
COXpaHEHHUS 370pOBbSI M COOJIOACHHS HOPM DKOJIOTUYECKOTO TMOBEACHUS B
OKpYXarollen cpezie; OCYUIECTBIATh MOUMCK UHPOpMauu (PU3NYECKOTrO COAepKaHUs B
HNuTepHeTe, caMOCTOSITENIbHO (QOPMYNHpYsl TOUCKOBBIA 3alpoc, HaXOAUTh IyTH
OTpEeNeNeHUs] JOCTOBEPHOCTH IMOJYYeHHONM WHGOpMalMd Ha OCHOBE HMEIOIIUXCS
3HaHUW U JONOJHUTENbHBIX MCTOYHUKOB; MCIOJIb30BaTh MPHU BBIMOJHEHUH YYEOHBIX
3aJJaHUl HAYYHO-MIOMYJISIPHYIO JIUTEpaTypy (GU3MUYECKOTO COJIEP)KaHHUs, CIIPaBOYHBIC
MaTtepuabl, pecypchl ceTu MHTepHeT, BiaajeTh NpruéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusd MHPOPMAlUU U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYIO; CO3/1aBaTh
COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE HH(pOpManuu u3
HECKOJIbKMX HMCTOYHHMKOB (DU3MUYECKOTO COACpKAHMS, MyOJIUYHO TMPEACTABIATDH
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PE3YyJIbTAThI HpOGKTHOﬁ NN I/ICCJIG,ZIOBaTeJIBCKOﬁ ACATCIbHOCTH, IIPHW 3TOM I'PaMOTHO
HCIIOJIB30BaTh I/IBYIIGHHblﬁ MOHSTUHAHBIN arIiapar mu3ydacMoro paszaciia (1)PI3HKI/I u

COIMPOBOX/IATh BBICTYIJICHHE TpE3eHTaluell ¢ yu€ToM OCOOCHHOCTEW ayAuTOpUu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

®enepanpHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbI YPOBEHB)

7 KJIACC
Ne HanmenoBanue KomnuectBo | [IporpammHoe coaepxanue OcCHOBHBIE BUBI AEATEIBHOCTA 00YYaIOIIUXCS
/T pa3zenoB U TeEM 4acoB

y4eOHOT0 MpeaMeTa

Pa3znea 1. ®usuka u ee poib

B IO3HAHUH OKPYKaOIIero Mmupa

1.1  ®wuzuka — Hayka o 2 ®duszrka — HayKa o pupojie.  BriaBnenue paznuuuii Mexay QU3MYECKUMHU H
pupoac SIBneHust IIPUPOZIBL. | XUMUYESCKUMU IIPEBPALLICHUSIMU.
Dusnueckue BIeHAA: Pacnio3naBanue U Kiaccuuraiys pU3nIecKux
MCXaHUICCKHE, TCIIOBBIC, | gppenpif: MexaHHYECKHX, TEIUIOBBIX,
SJICKTPUICCKHC, MATHUTHDIC, | 5 ek rpuueckmX, MATHUTHBIX M CBETOBBIX.
CBCTOBBIC, 3ByKOBBIC Habnronenue u onvcanne GU3HIECKUX SBICHAN
1.2  ®usMyecKue BEITUYHMHEI 2 DU3UYECKHE BETUYHMHEL. Onpenenenve LIEHBI JIENeHus ILIKAJIBI

N3mepenne puznyeckux
BesnunH. Ousnyeckue
npubopsl. [lorpemHocts
U3MEPEHUN
MexnyHapoaHas cucrteMa
€IMHMUII

HU3MEPUTEIHLHOTO MPUOOopa.
N3mepenue  JNMHEWHBIX  pa3MepoB TE€l U
MPOMEKYTKOB BPEMEHU C YUETOM MOTPEITHOCTEH.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TeNa.
N3mepenune temriepaTypsl IIpyu HOMOILIH
KUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPATYPHI.

BrimnosiHeHHE TBOPUYECKUX 3aJaHUM T10 TIOUCKY
CIIOCOOOB M3MEPEHHST HEKOTOPHIX (PU3UUECKHIX
XapaKTEPUCTUK, HATIPUMEDP, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
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denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (60a30BbIi YPOBEHB)

00BEKTOB, OOJIBIIINX PACCTOSHUM, MAJIBIX

MpeIaraéMbIxX CIioco00B

MIPOMEKYTKOB BPEMEHU. OO6cyxnaeHue
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1.3. | EcTecTBEeHHOHAYYHBII 2 Kak ¢usuka u gpyrue BoaBimkeHrue THINOTE3, OOBIACHSIOMIMX MPOCTHIE
MCTO ITIO3HAHUA CCTCCTBCHHBIC HAYKHU SIBJICHUSI, HAIIpUMED:
H3yHaroT IPUPOAY. — [OYEMY OCTAHABIMBAETCS ABUKYIIEECS 10
EcrecTBeHHO-HAy4YHBIN . .
TOPU30HTATIBHON MOBEPXHOCTH TEJIO; — MOUYEMY
METOJ TO3HAHUS: .
B JKapKYI0 NIOTOJIy B CBETJION OJEXKIIE
HaOJIOICHHE, TOCTAHOBKA . L
poxJiagHen, yeM B TEMHOM. [Ipensioxenue
Hay4YHOTr'0 BOIIpOCa,
BBIIBHKCHHE THITOTES, CIIOCOOOB MPOBEPKH TUTIOTES.
DKCIIEPUMEHT I10 IIPOBEPKE HpOBCI[CHI/Ie HCCIICIOBAHUS 10 IIPOBECPKE
TUNoTe3, 00bSICHEHUE KaKOMJIMOO TUITOTE3HI.
HaOJIFOAEMOT0 SIBICHHUSL. [TocTpoeHue mpocTeHImx Mojienel Pu3nIecKux
Omucanune pusnyeckux SBJICHUH (B BUJI€ PUCYHKOB UJIM CXEM ), HAIIPUMED
ABJICHHUH C IIOMOIIBIO [aJICHUE MPEIMETA; MPSIMOIMHENHOE
MOZCIICH pacCIpoOCTPaHECHUE CBETA
Htoro mo pazneny 6
Paznean 2. IlepBoHayajibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBa
2.1 | Ctpoenue BemecTBa 1 Crpoenue BemiectBa: atrombl | HaOmroieHne u uHTEpnperanys OnbIToB,

Y MOJIEKYJIBI, ©X Pa3MEpHI.
OnBITHI, TOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE
BeIlleCTBa

CBHJICTEIIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUHM BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILIECTB B BOJE.

OneHka pa3MepoB aTOMOB M MOJIEKYJI C
UCIOJIb30BaHuEM (hoTorpaduid, MOJTyYEHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockore (ACM) —
naboparopHas padoTa o teme: «OreHka
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JuaMerpa aromMa METOAOM pAloB  (C
HCIIOJIb30BaHueM GoTorpaduii)y.
Ornpenenenue pa3MepoB MajbIX TEJ

2.2 | JIBmKeHue 5 JIBIKEHNE YaCTHI] Habmronenue u o0bacHEHHE OPOYHOBCKOTO
B3aMMOJICHICTBHE BeriecTBa. CBsA3b CKOPOCTH | IBMKEHHS U siBNieHus nuddysun. [Ipoenenue u
YaCTHI] BEIIECTBA JBIDKEHUS YaCTHI] C 0OBSCHEHHE ONBITOB 10 HAOJIOICHUTO

TEeMITepaTypoi. TEIJIOBOTO pacuiupenus ra3os. [IpoBenenue u
BpoyHOBCKOE IBMKEHUE, O0OBSCHEHHE ONBITOB 10 OOHAPYKEHUIO CHIT
auddysus. MOJIEKYJIIPHOTO TIPUTSDKCHUS M OTTATKUBAHUS
B3anmoneiicTBe 4acTHII
BEII[ECTBA: MPUTHKEHUE U
OTTAJIKUBaHUE

2.3 | ArperatHsbie ArperaTHbl€ COCTOSIHUS Onucanue (C UCIOIB30BaHUEM MPOCTHIX MOJIEIICH)

COCTOAHUA BCIICCTBA

BEIIIECTBA: CTPOCHUE T'a30B,
JKUJIKOCTEW U TBEPJIBIX
(KpUCTAITHYECKUX ) TETT.
B3anmocBsi3p Mexay
CBOWCTBAMU BELIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

OCHOBHBIX Pa3JIM4YUi B CTPOCHUU T'a30B,
KUJIKOCTEU U TBEPIBIX TEI.

OOBsicHEHHE MaJION COKMMAEMOCTH JKUJIKOCTEN U
TBEPJIBIX TEJN, OOJIBIION CKMMAEMOCTH Ta30B.
OObsicHeHuE coXpaHeHUs! POPMBI TBEPABIX TEN U
TEKYYECTH JKUJIKOCTH.

[IpoBeneHne ONBITOB, JOKA3BIBAIOIINX, YTO B
TBEPJIOM COCTOSIHUM BOJIbI YACTHUIIBI HAXOATCS B
CpEeIHEM Jaibllle APYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

VY cTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
OCOOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJBI U
CYILIECTBOBAHHEM BOJHBIX OPTAaHU3MOB
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denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (60a30BbIi YPOBEHB)

(MC — 6uonorus, reorpadusi)

Wroro no pazneny 5

Pa3nea 3. /IBukeHue U B3aUMOAECTBHE TeJl
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3.1 | MexaHnudeckoe Mexanndeckoe nBmxkeHue. | McciaemoBanue paBHOMEPHOTO JIBYKEHUS,
ABHIKCHHC PagHoMepHOE 1 ONPEAEICHHUE €r0 MPU3HAKOB.
HEPABHOMEPHOC ABIKCHNC. | HaG 0 1eHMEe HEPABHOMEPHOT'O JIBUKEHHUS 1
Cropocts. Cpenmsis OTIpe/IeTICHUE €Tr0 OTJIMYUI OT PAaBHOMEPHOTO
CKOPOCTb TIpH
JIBUKCHHSL.
HEPaBHOMEPHOM JIBM)KCHHUMU.
. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHKCHUS
Pacuér mytn u Bpemenu
(mapuka B KUJIKOCTH, MOJIETTH DJIEKTPUUECKOTO
JIBUKCHHS
aBTOMOOWJIS U T.1.).
Onpenenenue CpeIHEN CKOPOCTH CKOJIbKEHUS
OpycCka Wi IIapyKa 1Mo HaKJIOHHOM ITIOCKOCTH
Pemenue 3amau Ha onpeieieHHe My TH, CKOPOCTH U
BPEMEHU PAaBHOMEPHOTO JIBIKEHUSI.
AHanu3 rpadMKoOB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMCHH
3.2 | Uuepnus, Macca, Asnenue unepuuu. 3akoH | OObsICHEHUE U IPOTHO3UPOBAHUE SIBICHUM,

IINIOTHOCTB

vHepuuu. Bzaumopencraue
TeJ KaK MPUYMHA U3MEHECHUS
CKOPOCTH JIBMKCHUS TEJL.
Macca kak mepa
WHEPTHOCTH TeJa.
IInoTHOCTH BellecTBa.

CBs13b IIIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
eJIMHUIIE 00BEMA

BEIIECTBA

00YCIOBJICHHBIX MHEPITUEH, HATIPUMED, YTO
MIPOUCXOJUT MPU TOPMOKEHUHU UIIA PE3KOM
MaHEBpE aBTOMOOWIIS, TOUYEMY HEBO3MOXHO
MTHOBEHHO MPEKPATUTh ABUKEHUE HAa BEJIOCUTICE
WA caMOKaTe U T. .

IIpoBeneHre U aHAIU3 OMBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHHE CKOPOCTH
JIBU>KCHUS TeJla B pe3yJIbTaTe JCUCTBUS HA HETO
JIPYTUX TeIl.

Pemenue 3ama4d Ha onpeiesieHre MacChl TeJa, €ro
00BbEéMa U INIOTHOCTH.
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[IpoBeneHne 1 aHAJIN3 OTBITOB,
JICMOHCTPHUPYIOIINUX 3aBUCHMOCTD U3MEHCHHSI
CKOPOCTH TeJia OT €r0 MacChl MpH
B3aUMOJICHCTBHH Tell. MI3MepeHre Macchl Tena
Pa3ITUYHBIMH CTIOCOOAMH.

OmnpeneneHre TNIOTHOCTH TeJla B PE3yJIbTaTe
M3MEPEHHS €r0 MacChl U 00bEMa
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3.3

Cuna. Buaper cun

14

Cuna kaKk XapakTepucTuKa
B3aHUMOJECHUCTBUSA TEI.

Cuiia ynpyrocTty u 3aKOH
I'yka. U3mepenue cuibl ¢
MOMOILBIO TMHAMOMETPA.
SIBrieHME TATOTEHUS U CUJIa
TsokecTu. Cuna TSHKECTH Ha
JPYTUX TIJIaHETaXx.

Bec Tena. HeecoMocTs.

Cnoxenue CHII,
HaIpaBJICHHBIX 10 OJHOM
IIPSMOM.

PaBHOnelicTBYIOIIIASA CUIT.
Cuina tpenus. Tpenune
CKOJIB)KEHUS U TPEHUE
nokos1. TpeHnue B nmpupome
Y TEXHUKE

N3yyeHune B3auMOIEHCTBUS KaK PUYUHBI
U3MEHEHUs1 CKOPOCTH TeJla WM €To 1e(hopMalni.
OnucaHue peaibHbIX CUTYalluid B3aUMOICUCTBUS
T€JI C IOMOIIBIO MOJIENIEN, B KOTOPBIX BBOJHUTCS
HOHSTHE U N300paKEHNUE CUIIBI.

N3yuyenue cunbl ynpyroctu. ccnenoBanue
3aBUCUMOCTH CHJIbl YIIPYTOCTU OT yJIJIMHEHUS
PE3MHOBOIO  IIHypa WM MNOPYXHHBI  (C
MOCTpOeHUEM rpaduka).

AHanmu3 NPAKTUYECKUX CUTYyalMil, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTs mMsi4a, KpOCCOBOK, BETOK JIepeBa U
Ap.).

AHanu3 cuTyalui, CBI3aHHBIX C SIBICHUEM
TATOTEHUS.

OObsicHEeHUE OpOUTAIBHOTO IBUKEHHUS IIAHET C
VCITOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLIH.

N3mepenue Beca Tena ¢ HOMOLIbI0 JUHAMOMETPA.

O60cHOBaHKE ATOTO CIOCO0A U3MEPEHUS.
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AHanu3 1 MOJEIIMPOBAHNUE SIBJICHNS HEBECOMOCTH.
DKCIEPUMEHTAIBHOE NIOJIyYCHHUE ITPAaBUIIA
CJIOXKEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJJHOU
npsiMoid. OnipeieNIeHne BETUYUHBI
PABHOJECHUCTBYIOLIEH CHIL.

N3yuyeHue cuibl TPEHUS CKOJIbKEHHS U CHIIBI
TPEHUS TIOKOS.

HccnenoBanue 3aBUCHMOCTH CUIIBI TPEHUST OT
CWJIBI JJABJICHUS U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHaIN3 MPAKTUYECKUX CUTYaALlUH, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIBI TPEHHUS,
UCIOJIB3YIOTCSI CLIOCOOBI €€ YMEHBIICHUS WIH
YBEIMYEHHMS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOMIIS, UCTIOJIb30BaHUE
MOJINITHAKOB, IJIABAHUE BOJHBIX KUBOTHBIX U
1p.). Pemenue 3aau ¢ CNoap30BaHUEM
dbopMy1 a1 pacuéra CUIIbI TSXKECTH, CUTIBI
YIOPYTOCTH, CUJIBI TPEHUS

Hroro no pazneny 21

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH U ra30B
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4.1

Hasnenue. [lepemaua
JaBJICHUS TBEPAbIMU
TeJIaMU, KUJIKOCTIMHU U
razamu

Hasnenue. CriocoObl
YMEHBIICHHS U YBEITHYCHUSI
nasnenus. JlaBieHue raza.
3aBHCHUMOCTbD JIaBJICHUS Ta3a
oT 00bEMa, TeMIepaTyphbl.

AHanu3 u 00bSICHEHHE OTBITOB U MPAKTUYECKUX
CUTYyAIIH, B KOTOPBIX MPOSIBIISIETCS CHJIA
TaBIICHUSI.

ObocHOBaHME CITIOCOOOB YMEHBIICHUS U
YBEIUYCHUS JTaBIICHHSI.

I/ISY‘IGHI/IG 3aBUCHMMOCTH JaBJICHHA I'a3a

Ilepenaua naBneHus
TBEPABIMU TEJIAMH,
JKUJIKOCTSIMHU U ra3aMHu.
3akon Ilackans

OoT 00bEMa U TeMIIepaTyphl.

N3yuenne ocoOEHHOCTEM Nepeiaun JaBJICHUs
TBEPJBIMU TEJIAMH, KUIKOCTSIMU U Ta3aMHu.
O06ocHOBaHUE PE3yJbTATOB OINBITOB
O0COOEHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM,
KUJKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCnepUMEHTAIBHOE JJOKA3aTeIbCTBO 3aKOHA
[Tackass.

Pemienue 3a1au Ha pacy€T AaBIEHUS TBEPAOTO
Tena
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4.2 | JlaBneHue KUJIKOCTH 3aBUCUMOCTb JaBJICHUS HccnenoBanre 3aBUCHUMOCTH JTaBJICHUS JKUJIKOCTH
JKHJIKOCTU OT TIIyOHHBI. OT IIyOWHBI IOTPYKEHUS U IIIOTHOCTH JKUIKOCTH.
ITHeBMaTHYECKHE MAIIIMHBI. HaOmronenne u 0OBSCHEHHE THAPOCTATUYECKOTO
I'mapocraTiaeckuii napagoKca Ha OcHOBe 3akoHa ITackans.
napagokc. Coolbuaromuecs
N3ydenne cooOmarmmxcsi CoOCy10B.
cocynbl. ' mapaBnuueckue .
Pemienue 3a1au Ha pacy€T AaBICHUS KUJTKOCTH.
MEXaHU3MBbI g
OOBsICHEHUE TIPUHITUTIA ICUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMAaTHYECKUX
MaIIIHH.
AHanmm3 1 00bsICHEHHE MPAKTUISCKUX CUTYAIIHH,
JIEMOHCTPUPYIOLIUX TPOSIBJICHUE JABJICHUS
KUJIKOCTHU U 3akoHa [Tackaisi, Harpumep
MPOIIECCOB B OPraHU3ME MPU TITyOOKOBOTHOM
HBIPSTHUAN
4.3 | AtmocdepHoe Atmocdepa 3emiu u DKCIepuMEeHTaIbHOE OOHApYKEHHE aTMOC(PEPHOTO
JAaBJICHUC aTMOC(bepHoe JaBJICHUC. aBJICHUA.

[IprumHBI Cy1IECTBOBAHMS

Amnann3 1 00bsICHEHHE OITBITOB U IMPAKTHYCCKUX
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BO3AYIIHON 000JIOUKHU

3emmu. OnbiT Toppuuenu.

N3mepenne armochepHOTO
JaBJICHUS. 3aBUCUMOCTD
aTMoc(hepHOTO TaBJICHHSI
OT BBICOTHI HAJl yPOBHEM
mopst. [Ipubopsr st
U3MepeHust arMoc(hepHoro
TABJICHUS

CUTYaIIHii, CBI3aHHBIX C IEHCTBUEM aTMOC(HEpPHOTO
JTABJICHUS.

OOBbsicCHEHUE CyIIECTBOBAHUS aTMOC(eEphl Ha
3emile 1 HEKOTOPBIX IIAHETax WIH €€

OTCYTCTBHUs Ha IPYruX IL1aHeTax u JIyHe.
OObsicCHEHUE N3MEHEHHSI INIOTHOCTH aTMOC(hEpPHI

C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JTABJIEHUS OT BBICOTBHI.

Pemenue 3aa4y Ha pacuér atMochepHOro

JaBJICHUA.

N3y4enne yctpolicTBa 6apomeTpa-aHeponaa
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4.4 | JleiicTBUE XUIKOCTH U 7 JleficTBHE KUAKOCTH M Ta3a | DKCIIEPUMEHTAIIbLHOE OOHAPYKEHUE JCHCTBUS
rasa Ha IIOT'PYKCHHOC Ha TOTPYXEHHOE B HUX JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.

(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ter.
Bo3znyxonnaBanue

JEUCTBYIOLIEN HA TEJIO, IOTPYKEHHOE B
KUJIKOCTb.

[IpoBenenue u 00CyKIEHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIbI, JCUCTBYIOIICH HA TEIO

B KUJKOCTH, OT 00bEMa MOTPYKEHHOU B
’KUJIKOCTh YaCTH TeJIa U OT TUIOTHOCTH
YKUJTKOCTH.

Ilposepra meszasucumocmu vlmanKuaroujell
cunbl, oelicmsyrouell Ha meno 8 HCUOKOCHU,
om maccol meud.

HccenenoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT
00BbEMa MOTPYKEHHON B KUIKOCTh YACTH TETA.

Pemenue 3a1a4 Ha NpUMEHEHKE 3aKOHA ApXHUMea
1 ycioBuUs 1aBanus Tei. KoHCcTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIIpELIEIICHUE €€ TPY30IOABEMHOCTU

Hroro no pazneny 21

Paszgen S. PaGoTra n MOIIHOCTB. JHeprus
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5.1

PaboTa 1 MOIIHOCTE

Mexannueckas padboTa.
MoI1HOCTh

DKCIIEpUMEHTAIIBHOE OIIPENEIICHUE
MEXaHUYECKON pPAadOThl CUJBl TAKECTH

IIPU IaJICHUU TeJIa U CUJIBl TPEHUS IIPU
PaBHOMEPHOM IIEPEMEILIECHUN Tela 10
TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér mommuoOCTH, pa3sBUBaEMOM NPU NMOIBEME IO
JICCTHULE.

Pemenue 3amay Ha pacy€T MEXaHUUECKOU PabOTHhI
Y MOLIHOCTH

5.2

HpOCTI)IC MCXaHHM3MBI

IIpocTbie MEXaHU3MBI:
phIyar, 0JI0K, HaKJIOHHAs
IJI0CKOCTH. [IpaBuio
paBHOBECHS pblyara.
IIpumeHenue nmpasuna
PaBHOBECHS pblUyara K
0J10Ky. «30JI0TO€ MPABUIIO»
Mexanuku. KIIT/] mpocTeix
MexaHu3MOB. [IpocTeie
MEXaHU3MbI B OBITY U
TEXHUKE

OrnpenesieHUE BBIMTPHIIIA B CUJIE TIPOCTHIX
MEXaHU3MOB Ha MPUMEPE pblyara, MoJABHKHOTO U
HETIOABHKHOTO OJIOKOB, HAKJIOHHON MJIOCKOCTH.
HccnenoBanue ycioBUs paBHOBECHS pblUuara.
OO6HapyxeHue CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3JIMYHBIX HTHCTPYMEHTAX U MPUCTIOCOOICHUSIX,
HCIIOJIb3YEMBIX B OBITY M TEXHHKE, a TAK)KE B
KHBBIX OpraHu3Max.

DKCIepUMEHTAIbHOE J0KAa3aTeIbCTBO PAaBEHCTBA
paboT MpU MPUMEHEHUHU MTPOCTHIX MEXaHU3MOB.

Onpenenenue KII/] HaKTOHHON MIOCKOCTH.

Pemenune 3a1a4 Ha npUMEHEHUE MPaBUIIa
paBHOBecHs pbruara u Ha pacuér KIIJ]
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5.3 | Mexanunyeckas 4 MexaHnueckasi SHEpPrusi. DKCIEPUMEHTAIBHOE ONPENEIEHNE U3MEHEHUS
SHCPrus Kunernyeckas u KMHETUYECKOW M MOTEHIIMAIbHON YJHEPTUH TEJIA
IIOTCHIMAJIbHAA SHCPI U, TIPU €r0 CKaThIBAHWH 10 HAKJIOHHOW TIJIOCKOCTH.
IIpeBpatienue OHOTO BUIA | opyynupoBaHKe HA OCHOBE HCCIEIOBAHMUS
MEXAHUYECKON DHEPTUU B .
_ 3aKOHA COXPAHEHUS MEXaHUYECKON JHEPTUH.
JIpyrou. 3aKOH COXpaHEHUS
OO6cyKaeHue rpaHull MPUMEHUMOCTH 3aKOHA
SHEPIrUd B MEXAHUKE
COXPAHEHHUS YIHEPTUU.
Pemenne 3amau ¢ UCIONb30BaHUEM 3aKOHA
COXPaHEHHUsI SHEPruu
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB TIO ITPOI'PAMME
8 KIIACC
Ne HaumenoBanue KomuuectBo | Ilporpammuoe copepxanue | OCHOBHBIE BUABI JESTEIBHOCTA 00YUIAIONTUXCS
o/ | pa3aciaoB M TEM JacoB
y4eOHOTO TIpeIMeTa

Pa3nea 1. TemsioBbIe ABJICeHUSA
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1.1

Ctpoenue u cBOMCTBa
BEILECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILIECTRA.
Macca u pazMepsl aTOMOB H
MoJieKyJ. OMbITHI,
MOATBEPKIAOIINE OCHOBHBIC
MOJIOKEHHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH.

Mopaenu TBEPAOTO, JKUAKOTO
U Ta3000pa3HOTO COCTOSIHUMN
BEILIECTBA.
Kpucrannnueckue n
amop(dHbIe Tena.
OOBsICHEHHE CBOMCTB Ta30B,
KUJKOCTEW U TBEPABIX TE HA
OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KMHETUYECKON
teopuu. CMaurMBaHuE 1
KaWUISIPHBIC SBICHUS.
TeruioBoe pacimpesue u
cKaTue

Ha6J'II-OIL€HI/I€ U UHTCPIIpETAllUsA OIIBITOB,
CBHUICTCIIbCTBYIOIITUX 00 dTOMHO-MOJICKYJIAPHOM
CTPpOCHHUHU BCIICCTBA: OIIBITHI C PACTBOPCHHUCM
Pa3JINYHbIX BCIICCTB B BOAC.

Pemenue 3ada4d I10 OOCHHUBAaHHUIO KOJIMYCCTBA
dTOMOB WJIN MOJICKYJI B CIMHUIIC 00BEMa
BCIICCTBA.

AHaJIM3 TeKCTa APEBHUX aTOMHUCTOB (HaIpuMep,
¢parmenTta nosmel Jlykperus «O npupoje
BEIICi») C U3JI0KEHHEM 00OCHOBAHUM aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTeHUE). O1ieHKa
yOeAUTEIHLHOCTH 3TUX 00OCHOBAHUM.
OOBbsicHEeHNE OPOYHOBCKOTO JBHIKCHHUS, SIBJICHUS

mudy3un u pa3nuuuil Mexa1y HUMU Ha OCHOBE
MIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU
CTPOCHHS BEIEeCTBA.

OOBsICHEHNE OCHOBHBIX PA3JIMUUMA B CTPOCHHUH
ra3oB, KUJKOCTEN U TBEPIBIX TEN C
HCIIOJIb30BAHUEM TOJIOKCHUI
MOJIEKYJISIPHOKMHETUYECKOW TEOPUH CTPOCHUS
BeiecTsa. [IpoBenenue onbIToB 10
BBIPAIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIA
WJIM caxapa.
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[IpoBenenre u 0OBSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIINX KaWJUIIPHBIC SBICHUS U
SIBJIEHHE CMAa4YHBaHUS.

OOBsiICHEHUE PO KaUJUIAPHBIX SBICHUN IS
MOCTYIUICHUS BOJIbI B OPTaHU3M PACTECHUM.
HaOnronenue, npoBeneHue U 00bSICHEHUE
OIIBITOB MO HAOIIOAECHUIO TEINIOBOI'O
pacuIMpeHus ra3oB, XKUAKOCTEN U TBEP/BIX TEIL.
OO0BsicHeHHE coXpaHeHH 00bEéMa TBEPABIX Te,
TEKYUECTH KUIKOCTH (B TOM YHCJIE, pa3HUIIBI B
TEKYYECTH JIUIS PAa3HBIX KUJIKOCTEH), JTaBIICHHS
rasa.

IIpoBeneHue ONbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro 00bEéMa u
HarpeBaHus WIN OXJIXKIEHUS, U UX 00bSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHUSI.
AHaJIN3 MPaKTUYECKUX CUTYall, CBSI3AHHBIX CO
CBOMCTBaMHU ra3oB, )KMJIKOCTEU U TBEPIBIX T
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1.2

TennoBbie IpoLECCHI

21

Temneparypa. CBs3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yactul. BHyTpeHHss
sHeprusi. CrnocoObl
VM3MEHEHMS BHYTPEHHEN
SHEPIUH: TeIIonepesaya u
coBepIeHrne padoTel. Buapl
TEIIoNEepeaaun:

O06ocHOBaHME MMPABUI U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
IIKaJT TeMIepaTyphl.

HaoOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHNE BHYTPCHHEH
DHEPI'uM Teja B pe3ysbTaTe TEIIoNepeaaun 1
pabOThl BHEITHUX CHII.

HabGmonenne n o0bSICHEHHE ONBITOB,
00CYXJICHHE MMPAKTHYECKUX CUTYaITHH,
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TCILIOIIPOBOJHOCTD,
KOHBCKI U, U3TTYUCHHUC.

KonuuecTBO TEMIOTHI.

VY nenpHasg TENI0EMKOCTh
BelllecTBa. TemiooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIJIOBOTO
Oamanca. IlnaBnenue n
OTBEP/ICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VnenpHas TemjaoTa
IUIaBJICHHUS.
[Tapoo6pa3zoBanue u
KoHJeHcauus. Mcrapenue.
Kunenwue. Y nenpHas Teniaora
napooOpa3oBaHUsl.
3aBUCHUMOCTb TEMITEPATYPBI
KHIICHUS OT aTMOC(EpHOTO
JIaBJICHUS.

BnaxuocTts Bo3ayXa.
DHeprus TOIUIUBA. Y elbHas
TEIJIOTA CTOPAHUS.

[TpuHumB paboThI
TerioBbixX apurarenend KI1J{
TEIUTOBOTO JIBUTATEIS.
TennoBble ABUTATENN U

JEMOHCTPHUPYIOIINX Pa3JIUIHBIC BHJIBI
TeIUIONEepeIaun: TETJIOMPOBOAHOCTb,
KOHBEKITHIO, N3JTyYCHHE.

HccnenoBaHue sIBICHUS TEIUIOOOMEHA MPHU
CMEIIIMBAHUHU XOJIOJHON U TOpsSTUE BOJIBI.
Hab6nrogeHune ycTaHOBICHUS TEIIIOBOTO
PaBHOBECHUS MEX/y TOpsiueid U XOJI0THON BOJIOH.
Omnpenenenue (M3MEpeHUE) KOTUYECTBA
TEIJIOTHI, TOJYYEHHOT'O BOJIOM MPHU TEIIO0OMEHE
C HAarPEThIM METATUICCKUM ITUITHHAPOM.
Omnpenenenue (M3MepeHne) yaeabHOM
TEMJIOEMKOCTH BEIIECTBA.

Pemenue 3amay, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH TIPU
TerI000MeHe.

AHanu3 cutyanui mpaKTUIecKoro
MCITIOJIb30BAHUS TEIIJIOBBIX CBOMCTB BEIIECTB U
MaTepHuasoB, HAPUMED, B MEIIIX
HEProcOepeKCHUsI: TEIIIOU3OIISIHSA,
sHeprocOeperarore KphIili,
TEPMOAKKYMYJISITOPHI | T. 1. HabGmronenue
SIBJICHWH MCTIAPEHUS U KOHJICHCAIINH.
HccnenoBanue nmporecca UCIAPEHHST Pa3InIHBIX

JKUJIKOCTEN.

OObsicHEeHUE SBJICHUH WCTIAPEHUS U KOHJEHCAITUN
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Ha OCHOBC aTOMHO-
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3alIMTa OKPYKAIOIIECH
Cpelbl.
3aKOH COXpaHEHUd U

IpeBpallleHus] HEPruu
B TEIUIOBBIX Mpolieccax

MOJIEKYJIIPHOTO YUEHUS.
HabGnronenue u o0bsicCHEHHE poLecca KUIMEeHUs,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPaTypbl
KUICHUS OT JaBJICHUSI.

Omnpenenenue (M3MepeHNE) OTHOCUTEIBHON
BJIQXKHOCTH BO31yXa.

Haboienue nporiecca riaBieHus
KPUCTAJIIMYECKOI0 BELIECTBA, HAIPUMEDP, JIbJA.
CpaBHeHME MPOLIECCOB TIJIABJICHUS
KPUCTATMYECKUX TeJl M Pa3MsTYCHHS TIPH
HarpeBaHuU aMOPQHBIX TEIl.

Omnpenenenue (M3MEpeHUE) yIeTbHON TEIIOTHI
TUTABJICHUS JIbJIA.

OObsicHEHHE SIBICHUU TUIABICHUS W
KPUCTAITN3AIUT Ha OCHOBE
aTOMHOMOJIEKYJIIPHOTO YUEHHUSI.

Pemenwne 3amad, cBSI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax
TEIUTONepeauy MIPH MJIaBICHUN U
KPUCTAJTM3AUH, UCTIAPEHUH U KOH/ICHCALIUH.
AHanu3 cuTyauil NpakTUYECKOTO MPUMEHEHUS
SIBIICHUH TINIABJICHUS M KPUCTAJUTN3AIINH,
HaIpUMep, MOJTyYeHUE CBEPXUUCTHIX
MaTepUajoB, CoJieBas IpejKa u JIp. AHAIN3
paboThl U OOBSICHEHHE TTPUHIIAIA JCHCTBHS
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TCIIJIOBOI'O ABUI'ATCIIA. Breruucnenue
KOJIN4YCCTBA TCIIJIOTHI,
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BBIJICJISIFOIIETOCS [PU CTOPAHUU PA3TUUHBIX
BU10B ToriuBa, v KII/] neurarens. OOcyxaeHue
9KOJIOTHYECKHUX MOCJICACTBUM MCIIOIb30BAHUS
JIBUraTeieid BHYyTPEHHETO CrOpaHMsl, TETIOBBIX U
TUIPOJIEKTPOCTAHIIAM

Hroro no pazneny 28

Pazgesa 2. JjekTpuiyecKkue 1 MAarHUTHbIC SIBJICHUS
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2.1

DIeKTpUYEeCKUe
3apsiIbL.

3apsiKeHHBIE TeIa U UX
B3aMMOJICHCTBHS

Onektpuzauus Ten. [Isa
poaa IEKTPUIECKUX
3apsAnoB. Bzaumonaerncteue
3apSKEHHBIX TEJl.

3akoH KynoHa (3aBUCUMOCTb
CHUJIbI B3AMMOJICVCTBHUS
3apsHKEHHBIX T€NT OT
BEJIMYMHBI 3apsIIOB U
PACCTOSIHUSI MEXKTY TEJIAMH).
DIIEKTPUYECKOE TOJIE.
Hanpsxénnocts
ANEKTPUYECKOTO TOJIS.
[IprHIMD cyniepnio3uuun
AIEKTPUUYECKUX ToJIe (Ha
KaueCTBEHHOM YPOBHE).
Hocurenn snexkrpuuecknx
3apsioB. DJIEMEHTAPHbBIN
AIEKTPUYECKUN 3apsi.
CrpoeHnue aroma.
[IpoBoHMKY 1

Habmronenue u nmpoBeieHrEe ONBITOB TI0
BJICKTPU3ALMHU TEJ IPU CONPUKOCHOBEHUU U
VHIYKIUEH.

Habaronenue u o0bsICHEHNE B3aUMOICHCTBHS
OJHOUMEHHO Y PA3HOUMEHHO 3aPSKEHHBIX TEI.

OOBbsicHEHHE IMpUHIOUIIA IIGfICTBH?I QJICKTPOCKOIIA.

OOBsiCHEHHUE SBIICHUM JICKTPU3ALMKU TIPH
CONIPUKOCHOBEHUH T M MHAYKIIUECH C
HCIOIB30BAaHNEM 3HAHUN O HOCHUTEIISAX
ANEKTPUYECKUX 3apsIIOB B BEIIECTBE.
Pacno3naBanmne n 0ObsICHEHHE SABJICHUM
3JICKTPU3AIIMU B TIOBCEHEBHOM KU3HHU.
Habmronenne n o0bSICHEHNE ONBITOB,
WJUTFOCTPUPYIOIINX 3aKOH COXPaHCHUS
ANEKTPUIECKOTO 3apsa.

Habuto1eHue onbITOB 0 MOAETUPOBAHUIO
CUJIOBBIX JINHUW 3JEKTPUYECKOTO TOJIS.
HccnenoBanue AeNCTBUS JJIEKTPUUYECKOTO MOJIA
Ha NPOBOJAHUKHU U AUDJIEKTPUKHU

JTADJICKTPUKHU. 3aKOH
COXPaHEHMS AJIEKTPUUECKOTO
3apsaa
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2.2

IlocTossHHEBII
AIEKTPUUECKUHN TOK

20

DIEKTPUYECKUI TOK.
VYcaoBus CyiecTBOBaHUS
AIEKTPUUYECKOTO TOKA.

M cTouyHUKY TTOCTOSTHHOTO
ToKa. JlercTBus
AJIEKTPUYECKOTO TOKa
(TeTuIOBOE, XUMHUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK B
KUJKOCTSIX U razax.
Dnextpuueckas nens. Cuna
TOKa. DJIEKTPUUECKOE
HaIpsKEHUE.
ComnpoTusiieHue
MIPOBOJHUKA. Y JETBHOE
CONPOTHBJICHUE BEILIECTBA.
3akoH Oma 11 yyacTka
uenu. [TocnenoBarensHoe u
napauiesIbHOE€ COeIMHEHUE
pOBOJHUKOB. Paborta u
MOIITHOCTB AJIEKTPUUYECKOTO
TOoKa. 3akoH [[xoymns—
Jlenna.

DJIEKTPUUECKUE TIETTU U

HaOnronenue pa3nuyHbIX BUAOB ICUCTBUS
ANEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BHJIOB JICUCTBUS B IOBCEIHEBHOM KU3HMU.
Hab6mronenne BO3HUKHOBEHUS Ta30BOTO pa3psiia
U DJIEKTPUUECKOTr0 TOKa B kuakoctu COopka u
WCTBITAHUE JICKTPUUECKOM LIETU TOCTOSHHOTO
TOKa.

N3mepenue cuiibl TOKa aMIIEPMETPOM.
N3Mepenune 3MeKTpUYeCKOTO HAPSKEHUS
BOJIETMETPOM.

[IpoBeneHne u 00BICHEHUE OTBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb
AJIEKTPUYECKOTO CONMPOTUBJIEHUS] TPOBOJHUKA OT
€ro JIJIMHBI, IJIOAU TONEPEYHOTO CEYEHUS U
Marepuara.

HccnenoBanre 3aBUCUMOCTHU CUJTBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOD,

OT COMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS Ha
pe3ucrope.

IIpoBepka npaBuiia CIOKEHUS HAPSKEHUN TIPU
MOCJIEIOBATEILHOM COCIMHEHUH JBYX
PE3UCTOPOB.

ITpoBepka npaBuiia i CUIIbI TOKA TIPU
MapaJyIeIIbHOM COEAUHEHUN PE3UCTOPOB.
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OTpeOUTEIH AHanM3 CcuTyauuyd IOCJHENOBATEIBHOTO U

SJICKTPUYECKOU SHEPIUHU B | rrapasniielbHOTO COEAWHEHMS IMPOBOJHUKOB
onITy. KopoTkoe

3aMBbIKaHHUC

B JIOMAIIIHUX AJIEKTPUUECKUX CETSIX.
Pemenue 3a1ay ¢ ucnoap30BaHueM 3akoHa OMa u
dbopMy1 pacuéra MEKTPUIECKOTO
COIPOTHUBIICHUSA TP IIOCIIEN0BATEIIBHOM U
[1apajuIeIbHOM COEIMHEHUU IIPOBOJIHUKOB.
Onpenenenne pabOThI JIEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

Onpenenenue MOITHOCTH JJIEKTPUYECKOTO TOKa,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKa 4epe3
JAMIIOYKY OT HampspkeHus Ha Hell. OnpeneneHue
KII/] marpeBares.

HccnenoBanue npeoOpa3oBaHUs JHEPTUU MPU
oAbEME Ipy3a JIEKTPOIBUTATEIIEM.

OObsicHEHUE YCTPOMCTBA M MPUHIIUTIA JIEHCTBUS
JIOMAIITHUX AJIEKTPOHArPEBATEIBHBIX TPUOOPOB.
OObsicHEHUE IPUYKUH KOPOTKOTO 3aMbIKaHUS U
MIPUHLININA IEVCTBUA IUIABKUX MPEAOXPAHUTEIICH.
Pewienue 3a1a4 ¢ UCIONb30BaHUEM 3aKOHA
Jxoyns—Jlenna
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2.3

MarsuTHbIC SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumonetiictBue
MMOCTOSIHHBIX MarHUTOB.
MarauTHoOe mojJe.

MarauTtHoe 1oJjie 3eMJIu

I/ICCJ'IeI[OBaHI/IC MardmMTHOI'O BBaHMOHCﬁCTBHH
IIOCTOAHHBIX MarHuTOB.

I/I3yquI/Ie MAarguTHOTI'O ITIOJIA IIOCTOSAHHBIX
MAaravuToB IIpHU UX O6T)CI[HHCHI/II/I H pa3acCIICHUN.
I/ICCJIGIIOBaHI/Ie MarouTHOI'O BSaHMOﬂeﬁCTBHﬂ
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsuTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHuToOB B
TeXHUKe. [leficTBre
MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM.
DIIEKTPOBUTATETb
MIOCTOSIHHOTO TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTATEIIEN B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE

IIOCTOAHHBIX MarHuTOB.
I/I3yquI/Ie MAarguTHOTI'O ITIOJIA IIOCTOSAHHBIX

MarHuTOB MPU UX OObEIMHEHUU U pa3JIeJICHUH.
IIpoBeaeHUE ONMBITOB MO BU3yaTU3AIMH MOJIA
MOCTOSIHHBIX MarHUTOB.

N3ydeHue sBIICHUS HAMarHUYMBaHUS BEIIECTBA.
HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA
HAa MarHUTHYIO CTPEJIKY.

[IpoBenenre onpITOB, AEMOHCTPUPYIOIIAX
3aBUCUMOCTb CUJIbI B3aUMOJICVCTBUS KaTyIIKA C
TOKOM W MarHuTa OT CUJIbl ¥ HAIIpaBJICHUS TOKa B
KaTyIIIKe.

AHanu3 cuTyauuil IpakKTUYECKOTo MPUMEHEHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, IPOMBIIIJIEHHOCTH, MEJIUIIMHE).
N3ydeHue neicTBus MarHuTHOTO TIOJIST Ha
MPOBOJIHUK C TOKOM.

N3ydeHne nercTBUs SJIEKTPOIBUTATEIIS.
N3mepenne KII/] anexrpoaBuraTreabHOR
YCTaHOBKH.

Pacrio3zHaBanue U aHanu3  pasiIMYHBIX

NIPUMEHEHU N AJIEKTPOIBUTATENIEN
(TpaHcmiopT, OBITOBBIE YCTPOMCTBA U JIP.)
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2.4 | DnekTpoMarHuTHas 4 Omnbitel @apanes. SAsnerane | ONBITHI O UCCIAEAOBAHUIO SBJICHUS
WHITYKITUS AIEKTPOMATrHUTHOM AIEKTPOMATrHUTHOW MHIYKIIMH: UCCIICIOBAaHUE
uHaykiuu. [Ipasuno Jlenna. | u3aMeHeHHH 3HAUCHUS ¥ HAIPaBJICHUS
DNeKTpoTreHepaTop. WHYKIIMOHHOTO TOKa
CniocoObl oJTy4eHUs
AIEKTPUYECKON YJHEPTHH.
DNEKTPOCTAHIINN Ha
BO300HOBIIIEMBIX
HMCTOYHHUKAX SHCPTHH
HToro o pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KVIACC
Ne HanmenoBanne KomuuectBo | IIporpamMmmuoe conepxkanue | OCHOBHbBIE BUJIbI IEATEIBHOCTH O0yUYarOIINXCS
/1 pa3zenoB U TeEM 4acoB
y4eOHOTro MpeaMeTa

Pasznena 1. Mexannueckue siBJICHUS
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1.1

Mexanunueckoe
JIIBIDKEHUE U CIIOCOOBI
€r0 ONMUCAHUA

10

MexaHnueckoe ABUKEHHUE.
MarepuranbHas TOUKa.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKCHHS.
PaBHOMepHOE

HpﬂMOJ’IHHGﬁHOG JABHMOXXCHHUC.

Hepasnomepnoe

prIMOJ’IHHGﬁHOG JABHKCHUC.

CpeI[H}I}I N MTTHOBCHHaAs
CKOpPOCTHB TCJIa IIPH

HCPAaBHOMCPHOM ABHKCHHUU.

Yckopenue.
PaBHOyCKOpEHHOE

IIPSIMOJIMHEWHOE JIBUKECHUE.

CBo0Oo0IHOE TT1aJIEHHE.
OmprTel ["annnes.
PaBHOMEpHOE NBHXKEHUE
1o oKpyxkHocth. [lepuon
¥ 9acToTa oOpaIieHus.
JIunenHas u yriosas
CKOPOCTH.

AHanu3 1 00CyXIeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOTO JIBHKEHUSI.

OO6cy>xaeHue rpaHull IPUMEHUMOCTH MOJIETH
«MaTepualbHas TOUKay.

Onucanre MEXaHUYECKOTO ABUKCHUS
pa3IMYHBIMU crIoco0aMu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHanu3 J>KU3HEHHBIX CHUTyallui, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIHHOCTh MEXaHUYECKOTO
JIBYKEHUSL.

Habmoienne MexaHn4ecKoro JBMKCHHS Tea
OTHOCHUTEIIFHO pa3HbIX Ten oTcuéra. CpaBHEHHE
NyTEN U TPAEKTOPUM JBUKEHHS OJTHOTO U TOTO
’Ke TeJla OTHOCUTEIIFHO Pa3HBIX TEN OTCYETA.
Ananus tekcta ["anuses 06 OTHOCUTEIBHOCTH
JBUKCHHUSI;, BHITIOJIHEHUE 33aHUN TIO TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenue cpeiHell CKOPOCTHU CKOIbKEHUS
Opycka WIv ABW)KCHHUS IIapyKa 10 HAKIOHHON
TUIOCKOCTH.

AHam3 1 00CyXKJIeHHE CIOCO00B
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LlenTpocTpeMurenbHOE
YCKOpEHHUE

MPUOIMKEHHOTO OTNPEIEICHUS] MTHOBEHHOMN
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapuKa B )KHIKOCTH, MOJACIIU
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
Onpenenenue myTy, MPOUIECHHOTO 3a JaHHBIN
MMPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJIA TI0
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOI'O
JIBIOKCHUSI OT BPEMEHH.

OO6cyKaeHne BO3MOXHBIX TPUHITUIIOB ICUCTBUS
PUOOPOB, U3MEPSIOIINX CKOPOCTh
(CIUIOMETPOB).

Briuncnenue myTyu U CKOpOCTU MPpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEITHOM JABUKEHUU
TeJa.

OrnpeneneHue NpoAEeHHOTO MyTH U YCKOPEHUS
JIBIDKEHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOT'O MPSIMOJIMHEHOTO
JIBUKEHHUS Tela OT BpeMeHU. [Ipogepka
2unomeswl: eciu npu pagHoyCKOPEeHHOM
08udICeHUU 0e3 HauanbHOU CKOPOCU nymu
OMHOCAMCS KAK P50 HEeYEMHbIX Yuces, mo

COOMBEMCMBYIOWUE NPOMENCYMKU BPEeMEHU
OOUHAKOBYI.
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OrnpeneneHue yCKOpeHHUsl Tela MpHU
PAaBHOYCKOPEHHOM JIBHXKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

N3mepenue nepuojia 1 4acTOThI OOpaIieHus
TeJa Mo OKPY>KHOCTH.

Omnpenenenre CKOPOCTH paBHOMEPHOTO
JBIDKEHUS TeJia TI0 OKPY>KHOCTH. Perenue
3aJlay Ha OIpeeICHNe KHHEMATUYECKUX
XapaKTEPUCTUK MEXAHUYECKOTO JIBHIKCHHUS
pasTUYHBIX BUIOB. Pacio3naBanue n
MpUOIMKEHHOE ONMCAHNUE PA3TUYHBIX BUJIOB
MEXaHUYECKOTO ABMKCHHUS B IPHUPOJIC U
TEeXHUKE (Ha IpUMEpax CBOOOHO MaIatoIIuX
TeJI, IBHKEHUSI )KUBOTHBIX, HEOECHBIX Te,
TPAHCTIOPTHBIX CPEACTB H JIp.)

denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (60a30BbIi YPOBEHB)
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1.2

B3aumoneiictBue Ten

20

IlepBsIii 3ak0H HproTOHA.
Bropoi 3akon HeroToHa.
Tperuit 3akoH HeroTOHA.
[IprHIMD cynepnio3uuun
CHIIL.

Cuna ynipyroctu. 3akoH
I'yka. Cuita TpeHus: cuna
TPEHUS CKOJIBKEHUS, CUIIa
TPEHHUS TTOKOSI, TPYTHE BHUIBI
TPEHUS.

Cuna TsDKECTH M 3aKOH
BCEMUPHOTO TATOTEHHUS.

HaOnronenue u o0CyxkaeHUE ONBITOB C
JBIDKEHUEM TeJia TP YMEHBITICHUH BIUSHUS
JIPYTUX TeJl, IPETSITCTBYIOIINX JBKEHUIO.
AHanu3 Tekcta ["anunes ¢ onucanueM
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH UHEPIIUU;
BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY (CMBICTIOBOE
YTCHHUE).

OOcyXaeHne BO3MOXKXHOCTH BBITTIOTHCHUS
3aKOHA MHEPLUHU B PA3TUYHBIX CUCTEMaX
OoTCcU€Ta.

Hab6mronenue u o0Ccyx/1eHre MEXaHUIECKUX
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Yckopenne cBOOOTHOTO
najicHus. /J|BUKEHHUE TIJIaHET
Bokpyr Counnua. [TepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBeCHE MaTepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Tesio. PaBHOBecHe TBEPAOTO
TeJla C 3aKPEIIEHHOUN OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTtp TsKECTH

SIBJICHUM, IPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM U

YCKOPEHHOM  JBM)KEHUH OTHOCHTEIHHO
KaOuHeTa (PU3UKU.

JIeCTBHS ¢ BEKTOPAMU CUJI: BBITIOJIHEHUE

3aI[aHI/Iﬁ 110 CJIOKCHHIO U BBIYMTAHUIO BEKTOPOB.

HaOnronenne w/uid mpoBEACHUE OIBITOB,
JIEMOHCTPUPYIOIINUX 3aBHCUMOCTb YCKOPCHUS
TeJla OT MPUIIOKEHHON K HEMY CHJIBI 1 MacChl
Tena.

Amnanu3 u 00bsICHEHHE SIBJICHUN C
HCIIOJIb30BaHUEM BTOPOT0 3akoHa HeroTOHA.
Pemenue 3ama4 ¢ HCTIOIB30BaHKEM BTOPOTO
3akoHa HproTOHA 1 TIpaBmIIa CIIOKEHUS CHIL.
OmnpeneneHue KECTKOCTH MPYKUHBI. AHAIN3
CUTyaIlii, B KOTOPHIX HAOIOAAIOTCS YIIPYTHE
nedopmainu, 1 uX 0O0OBICHEHUE C
HCIIOJIb30BaHNEeM 3akoHa ['yka.

Pemenue 3amau ¢ ucnosnb3oBanuem 3akoHa I 'yka.

HccnenoBaHue 3aBUCUMOCTH CHITBI TPCHUS
CKOJIBYKEHUS OT CHITBI HOPMAJIHOTO JIaBJICHUSI.
OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Omnpenenenue kodhduimerTa TpeHus
CKOJIBKCHHUS.
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I/IBMCPCHHC CHJIbI TPCHHUSA ITOKOS.

67



denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (60a30BbIi YPOBEHB)

68



®enepanpHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbI YPOBEHB)

Pemenue 3aau ¢ ucnoiab30BaHueM (HOPMYIIbI
JUISL CUJIBI TPEHHS CKOJIbKEHUS.

AHanu3 ABMKEHUS TEJ TOJIBKO MO ACMCTBUEM
CUJIBI TSIKECTH — CBOOOJIHOTO MaJICHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaJIeHUs OT Macchl Tena. OreHka
BEJINYMHBI CUJIbI TITOTEHUS, ACHCTBYIOIIEH
MEXIy JBYMS TelaMu (ISl pa3HbIX Macc).
AHau3 JBUKEHUS HEOECHBIX TENl TMOJ
JNEUCTBUEM  CHJIBI  TATOTEHUS (c
HCMOJIb30BaHUEM JOTIOJIHUTEIIBbHBIX
HMCTOYHUKOB MH(GOPMAIIHHN).

Peuienue 3aa4 ¢ UCMOIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U POPMYIIBI st
pacuéra CUJIbI TSKECTH. AHAIN3
OPUTHMHAJIBHOTO TEKCTa, OMMCHIBAIOIIETO
MPOSIBJICHUSI 3aKOHA BCEMUPHOTO TITOTEHMUSI;
BBITIOJTHEHUE 3aJJaHUM 110 TEKCTY (CMBICTIOBOE
yreHue). HabGmronenue u o0Ccyx1eHrne onbITOB
110 U3MEHEHHUIO Beca TeJla PU YCKOPEHHOM
JIBU>KEHUU.

AHan3 yCcIOBUI BOBHUKHOBEHUSI HEBECOMOCTH
U TIepErpy3KH.

Pemenue 3a1a4 Ha OIIPCACICHHUC BCCA TCJIa B
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PA3JIMYHBIX YCIIOBHUAX.
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AHanmu3  cui, JACHCTBYIOIIMX Ha  TeJO,

IMOKOAIICCCA Ha OITOPC.

OnpeneneHue NUEHTpa TAKECTU PA3TUUHBIX TEJl
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1.3.

3aKOHBI COXPaHEHHUS

10

Nmnynec Tena. M3menenne
uMIyJjbca. VIMIyabC CHIIBIL.

3aKkoH COXpaHEeHUs
HMMI1YJIbCA. PeaktuBHOE
JBHYKEHUE.

Mexanudeckas padboTta u
MOIIHOCTE. PaboTa cui

TAKCCTHU, YIIPYT'OCTH, TPCHHA.

CBs13b 3HEPIUH U padOTHI.
IToTenumanbHas 3HEprus
Tena, MOAHATOTO Hal
MOBEPXHOCTHIO 3EMJIH.
[ToTenumanbHas 3HEPrus
CKATOM NPYKUHBL.
Kunernueckas sueprusi.
Teopema 0 KHHETHUYECKOMN
DHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPIUn

HaGmrogenne wu  oOCyXIE€HHE  OIBITOB,
JEMOHCTPUPYIOIINX Tepeady UMITyJIbca MpU

B3aI/IMOI[CI\/'ICTBI/II/I TCJI, 3aKOH COXPaHCHUA

aOCOJIOTHO yIOpYyrom Hu

UMITyJbCa  IIpU
HEyIpyroM B3aUMOJCHCTBUU TE.

AHanu3 CUTyallni B OKPYKAIOIIEN KU3HU C
UCIIOJIb30BaHUEM 3aKOHA COXPaHEHUs
VMITYJIbCA.

Pacnio3HaBaHue IBIEHUS PEAKTUBHOIO

JABHKXCHHUA B IIPUPOAC U TCXHUKE.

HpI/IMCHCHI/IC 3daKOHAa COXpPAaHCHUWA NMITYJIbCa IJIA

pacuéra pe3yiabTaTOB B3aUMOJICUCTBUA TeJ (Ha
pUMepax HEynpyroro B3auMoAeCTBUSA,
YIPYTroro LHEHTPaJbHOTO B3aUMOJIEUCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBH)KHO).

Pemenue 3a1a4 ¢ HCMOJIB30BAHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Omnpenenenue pabOThl CHIIBI YIPYTOCTH

npy NOIBEME Ipy3a C HCHOJb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
N3mMepenne MOIHOCTH.

N3mepeHne NoTeHIMaIbHON SJHEPTUU YIIPYTO
ne(OopMUPOBAHHON NIPYKUHBI.
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HBMCpCHI/IG KHHETUYECKOMN OHCPIruu TCjia II0
JJIMHC TOPMO3HOI'O IIYTH.

DKCNEPUMEHTAILHOE CPABHEHUE U3MECHEHUS
MOTEHIIMAIBHOW U KHHETUYECKOW SHEPTUM Tena
IIPY IBUKEHUH IO HAKJIOHHOM IIJIOCKOCTH.
DKCcepuMeHTaIbHAas MTPOBEPKA 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU TIPH
cBoOOHOM majaeHuu. [IpuMeHeHune 3aKoHa
COXPaHEHUSI MEXAaHUYECKOW SHEPTUHU JIJISI
pacuéra MOTEHIIMAIbHOW U KUHETUYECKON
SHEpruu tena. Pemenue 3amay ¢
VCTIOJIb30BAHUEM 3aKOHA COXPAHECHUS
MEXaHUYECKON DHEPIUU

Hroro no pazneny 40

Pasznen 2. Mexannuyeckue K0JI€0AaHUA M BOJHBI
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2.1

Mexanuueckue
KOoJIe0aHus

KonebartenbHoe 1BUKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KoJIe0aHMil: epuo/,
4acToTa, aMILTUTY/A.
MaremaTnyeckuit u
OPY>KMHHBIN MasiTHUKH.
[IpeBpaiienue 3HEprun pu
KO0JIEOATEIILHOM IBHKECHUH.
3aryxaromue KoyueOaHus.
BriHyX/1eHHbIE KOJIEOAHMUS.
Pesonanc

Habmronenne koeOauuii 1o JEUCTBUEM CHII
TSXKECTH U YIIPYTOCTH U OOHAPYKEHUE
OT00HBIX KOJIE€OaHMIA B OKPYKAIOIIIEM MUDE.
Ananu3 xonebaHuii rpy3a Ha HUTU U Ha
npyxuse. OnpeaeneHne 4acToThl KoJieOaHUM
MaTEMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB.
Habmonenue u oObsicCHEHNE SIBICHUS PE30HAHCA.
HccnenoBanue 3aBUCUMMOCTH IEPUOAA
KOJIeOaHWM MOJBEIICHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEpUOa KOJIeOaHU
rpy3a, MOJIBEIIEHHOTO K JIEHTE, OT MaccChl Ipy3a.
HaOmronenue u o0cyxkaeHuEe ONBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTh MEPHOJIa
KOJIeOaHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a " KECTKOCTU NPYKUHBI.

[IpuMeHeHne MaTeMaTUYECKOTO U MPYKUHHOTO
MasiITHUKOB B Kau€CTBE MOJICIJICH /I ONTUCAHUS
KOJIeOAHUM B OKPYIKAIOIIEM MUPE.

Pemienue 3amay, CBSI3aHHBIX C BEIYMCIICHUEM WUJIU
OIICHKOM 4acTOTHI (TIEpHo/1a) KoJieOaHun
H3zmepenue yckoperust c60600H020 nadeHus

74



®enepanpHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbI YPOBEHB)

2.2 | MexaHU4ecKHe BOJTHBI. 8 MexaHn4yeckue BOJIHBL. | OOHapy)XeHUE W aHaJIN3 BOJHOBBIX SIBIICHUH B
3BYyK CeoiicTBa ~ MEXaHHYECKHX | OKpy’KAIOIIEM MHpE.

BomH.  IIpOZIONBHBIE M | 36010 nenue pacmpocTpaHeH s MPOIOTHHBIX

TIOHEPCHHBIC BOJIHBI. HHHH? Y TIONIEPEYHBIX BOJIH (Ha MOJAEIIN) U

BOJHBL M CKOPOCTL €€ | oGhapysxeHne aHATOTUYHEBIX BUIOB BOTH B

pacipOCTPaHCHH. npupoie (3ByK, BOJHBI Ha BOjIe). Beruncienue

Mexanudeckue BOJIHBL B JUTMHBI BOJTHBI 1 CKOPOCTH PaCIpOCTPaHEHUS

TBEPZOM TeIe, 3BYKOBBIX BOJIH. DKCIIEPUMEHTAIIBHOE

CCHCMUYECKHE BOJTHBI. OTIpeieNICHUE TPAHMIT YACTOTHI CIBIIITMBIX

3ByK. ' poMKOCTE 3ByKa U 3BYKOBBIX KoJjieOanuii. Habmronenue

BBICOTA TOHA. OTpakeHHe 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI (B

3ByKa. MH(pasByK 1 TOM YHCJIE, C UCTIOJIb30BAHUEM MY3bIKAJIbHBIX

YJIbTPa3sByK UHCTpYMEHTOB). Habmonenue u o0bsicHeHUE
SIBJICHHSI aKyCTHYECKOTO PE30HAaHCA.
AHaM3 OPUTHHAIILHOTO TEKCTA, TOCBATIIEHHOTO
UCIOJIb30BAHUIO 3BYKA (MJIU yIIbTPA3ByKa) B
TEeXHUKE (IXOJIOKAIHs, YITPa3BYK B MEIUIIMHE
U JIp.); BBITIOJTHEHUE 33JIaHUN TI0 TEKCTY
(CMBICJIOBOE UTEHHUE)

Wroro no pazneny 15

Pa3znen 3. DjieKTpOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
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3.1 | DnekTpoMarHuTHOE
noJie u
AIEKTPOMArHUTHBIC
BOJTHBI

DJIEKTPOMArHUTHOE TOJIE.
DJIEKTPOMarHuTHbIE BOJIHBI.
CBoiicTBa
AJIEKTPOMArHUTHBIX  BOJIH.
[lIkana >JeKTPOMArHUTHBIX
BOJIH. Hcnonbp3oBaHue
3JIEKTPOMArHUTHBIX  BOJIH
JUIST COTOBOM CBSI3H.
DJIEKTpOMAarHUTHasl MpUpoIa
ceerta. CkopocTh  cBera.
BonnoBbIe cBOMCTBA CBETA

ITocTpoenue paccyxneHnil, 000CHOBBIBAIOIINX
B3aMMOCBS3b JEKTPHUUECKOTO U MATHUTHOTO
IOJIEN.

DKCIepUMEHTAIbHOE U3YUYCHHE CBONCTB
AJIEKTPOMATrHUTHBIX BOJH (B TOM UHUCJE C
MTOMOIIEI0 MOOMIIBHOTO TenedoHa).

AHanu3 peHTreHOBCKUX CHUMKOB
YeJI0BEYECKOr0 OpraHu3Ma.

AHann3 TEKCTOB, OMMMCHIBAIOLIUX MPOSBICHUS
AJIEKTPOMArHUTHOTO U3JIy4Y€HHUS B IPUPOJIE:
KUBBIE OpPTraHU3Mbl, U3ITy4YeHUsI HEOECHBIX Tell
(CMBICTIOBOE UTEHUE).

PacnioznaBaHue W aHaiaM3 pa3’IMyYHBIX
IPUMEHEHHUH dJIEKTPOMATrHUTHBIX BOJH B
TEXHHUKE.

N3ydenune BOMHOBBIX CBOWCTB cBeTa. Pemenue
3a/1a4 ¢ UCHOJIb30BaHUEM (HOpMyH IS
CKOPOCTH 3JIEKTPOMarHUTHBIX BOJIH, JJIUHBI
BOJIHBI M YaCTOTHI CBETA

Hroro no paszneny

Pa3nen 4. CBeToBbIE IBJICHUSA
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4.1

3aKOHEBI
pacrpocTpaHeHus
cBETa

JlydeBast MOJieJIb CBETA.
HcTouHukHu cBera.
[IpsamonuHeliHOE
pacrnpocTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBL.
Otpaxenue cera. [lnockoe
3€pKajo. 3aKOH OTPAXKEHUs
CBeETa.

IIpenomiieHue cBera. 3aKoH
npenomieHus ceeta. [TomHoe

BHYTpECHHEE OTpAKEHUE
CBETA. Hcnonb3oBanue
IIOJIHOTO BHYTPEHHETO

OTpaAKXCHHUA B  OIITHYCCKHX
CBCTOBOAAX

HabmroneHue oneITOB, 1EMOHCTPUPYIOITUX
SIBJICHUE TIPSMOJIMHEHHOTO pacpOCTPaHCHUS
cBeTa (BO3HUKHOBEHUE TCHU U TOJIyTEHU), U
WX UHTEPIpPETAIUs C UCTIOIb30BaHUEM
MOHSTHSI CBETOBOT'O Jyya.

OOBsiCHEHNE U MOJICTTUPOBAHKE COJTHEYHOTO U

JIYHHOT'O 3aTMEHHUM.

HccnegoBanue 3aBUCUMOCTH yTila OTPAXKEHUS
CBETOBOTO JIy4a OT yTJla NaJeHUS.

N3yuyeHue cBOMCTB N300pakeHHsI B TUIOCKOM
3epKaie.

Habmronenne u 00bSICHEHNE ONBITOB 10
MOJTYYEHUIO N300paKeHUN B BOTHYTOM U
BBINYKJIOM 3epkanax. Habmoaenue u
00BSICHEHHE OIBITOB IO MPEJIOMJICHUIO CBETA HA
TPaHUIIE Pa3IMYHBIX CPEJl, B TOM YHCJIE OTIBITOB
C TIOJTHBIM BHYTPEHHUM OTPaKCHHUEM.
HccnenoBanune 3aBUCUMOCTH yriia
MIPEJIOMJICHUS OT yTiia aJeHUsI CBETOBOTO JIyda
Ha TPaHUIIE «BO3IyX—CTEKJI0». Pacro3HaBanue
SIBJICHHH OTPaKCHHSI M TIPEJIOMJICHHUS CBETA B
ITOBCETHEBHOM KM3HU. AHAJIN3 U OOBSICHCHHE
SIBJICHHS OTITHYECKOTO MHUPaXa.

Penrenue 3a1a4 ¢ MCoIL30BaHUEM 3aKOHOB
OTPAXKECHUS U TIPEJIOMIICHUS CBETA
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4.2 | JIuH3BI U ONITUYECKHE 6 JIunza. Xon mydeit B tuH3e. | [lonyueHne n3o00paxkeHuil ¢ TOMOIIBIO
npuOOpHI OnTnueckas cucrtema coOuparoIel U pacceuBaroLIEH JIMH3.
¢poroannapara, Mukpockona | OnpeneneHue (GOKyCHOrO pacCTOSHUS U
U Teneckomna. ['ma3 kak ONITUYECKOU CUJIIBI COOMPAIOIIEH JTHH3BI.
ONTUYECKAsi CUCTEMA. AHanu3 ycTpoiCcTBa ¥ IPUHIMUIA ICHCTBUS
brnuzopykocTs u HEKOTOPBIX ONTHYECKUX PUOOPOB:
JAIbHO30PKOCTh ¢doroanmapara, MUKpPOCKOTIA, TEIECKOIIA.
N3ydyenune Mozenu ria3a Kak ONTHYECKON
CUCTEMBbI. AHAJIU3 SIBICHUIN OJU30PYKOCTH U
JaJIbHO30PKOCTH, PUHIUIA IEHCTBUS OYKOB
4.3 | Paznoxenue 6enoro 3 Pasznoxenue 6enoro ceera B | Habmonenue pasnoxkeHus 0€I0ro cBeta B
CBETA B CIIEKTP cnektp. OneiTl HptoTOHA. CIHEKTD.
CrioKeHue CrIeKTPaTbHBIX HabnroneHue 1 00BACHEHUE OIBITOB TI0
1BeTOB. Jlucrepcus ceeTa MOJTyYEHUIO OEJIOTO CBETAa MPH CIOKEHUHU
CBETa Pa3HbIX LIBETOB.
[IpoBenenue 1 00BICHEHUE OMBITOB 10
BOCTIPUSTHUIO LIBETA MPEIMETOB MIPU UX
HAOJTIOICHUH Yepe3 1BETOBBIC (QUITBTPHI
(LIBETHBIE OYKH)
Htoro no pazaeny 15

Pa3nen 5. KBantoBble IBJIEHUSA
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5.1

Hcnyckanue u
IIOIJIOLIEHNE CBETA
aTOMOM

Onwitel  Pesepdopma  u
IIaHEeTapHast MOJIENb aTOMa.
Monens atoma bopa.
Hcnyckanue u norioieHue

O6cyxaenue uenu onbiToB Pezepdopna mno
UCCIIEIOBAHUIO ATOMOB, BBIJIBUKEHHE TUIIOTE3
0 BO3MOKHBIX pe3yJIbTaTax OIbITOB B

3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHHUA

ceera atomMoM. KBaHTBHL
JIuHenyaTple CIIEKTPhI

aToMOB, (hOPMYJTUPOBAHUE BBHIBOJOB U3
PE3yNbTATOB OMBITOB.

OO0cyxaeHue NpOTUBOPEUHiA MIIaHETapHOU
MOJIEJIM aTOMa U OCHOBAHUM JJ1s1 TUnoTe3bl bopa
O CTAallMOHAPHBIX OPOUTAX IIEKTPOHOB.
HabGnroneHue CruionHbIX U JIMHEWYaThIX
CIIEKTPOB M3JIy4YE€HUS PA3JIUYHBIX BEIICCTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS
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5.2

CTtpoeHne aTOMHOTO
aapa

PangnoaktuBHOCTH. Anbda-,
0eTa- ¥ raMmMa-u3IIy4eHUsI.
CtpoeHue aTOMHOIO sjapa.

Hyxnonnas MOJEJIb
aTOMHOrO sapa. HM3oromsl.
PannoaktuBHbIE

MpEeBpaLICHUS. [Tepuon

noJtypacnajaa aTOMHBIX ep

OOcyxeHne BO3MOXKHBIX THIIOTE3 O MOJENSIX
CTPOEHUS sAIpa.

Omnpenenenre coctaa siaep Mo 3a1laHHbIM
MacCCOBBIM U 3apsIIOBBIM YUCIIaM U TIO
MIOJIO’KEHUIO B TIEPHOINIECKON CHCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBA SIpa U €T0
MTOJIOKEHUS B TIEPUOUICCKON CUCTEME TIPH
0-paTuOAKTUBHOCTH.

HccnenoBanre TPEKOB 0-9aCTHI] IO TOTOBBIM
dboTorpadusim.

OOHapyxeHue 1 u3MepeHue paiualiioOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIIEHKA €T
WHTEHCUBHOCTH.

Anamn3 OHOJIOTHMYECKHX HW3MCHCHMH,
MIPOUCXOJTSIIIIAX o1 NehCTBHEM
PaIMOAaKTUBHBIX U3TyUCHUH.

Hcnonp30BaHne paguoOaKTUBHBIX U3JyYCHUN B
MEIULIHE
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5.3 | SlnepHble peakuuu 7 SnepHble peakiiiu. 3aKOHbI | PellieHue 3a1a4 ¢ UCMOJIb30BAHUEM 3aKOHOB
COXpaHCHMA 3apAI0BOTO 1 COXpPaHCHHsI MAaCCOBBIX M 3aPsAIOBBIX YUCEI Ha
MacCOBOTO YHCeN. DHEPIHUS | onpejieieHHe Pe3yIIbTaTOB SEPHBIX PEAKIIUIA;
CBSI3H aTOMHBIX s171ep. CBA3b | ayanus BO3MOKHOCTH WM HEBO3MOKHOCTH
MAacchl ¥ sHepruu. Peaknun S7IEPHOM PEaKIUH.
CUHT .
©3a 1 ICTICHUA AP OlieHKa SHEPIruu CBSI3U SAJIep C UCTIOIb30BAaHUEM
Hctounuku sneprun ConHua . .
. dbopmyIibl DUHIITEIHA.
1 3BE31. AnepHas 5
sHepretuka. JleicTHS OO0cyxieHue NEePCIeKTUB UCTIOIb30BaAHUS
PATHOAKTHBHBIX H3TyYCHHIt y%paBJI}IGMOFO TEPMOSICPHOTO CUHTE3A.
H JKHBBIC OPFAHI3MBI OO0cyxiIeHuE MPEUMYIIECTB U BVI(OJIOFI/I‘IGCKI/I\)’(
npo0JieM, CBSI3AaHHBIX C AJIEPHON AHEPTETUKON
Hroro no pazneny 17

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYJIb
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[ToBTOpEHUE N 9 Cucremaruzanus u Brinonnenue yueOHbIX 3ajaHUM, TPEOYIOITNX
000011eHNE 0000111eHHEe TPEIMETHOTO JEMOHCTpAllUA KOMIIETEHTHOCTEH,
COZICpKaHUS Kypca COJICP/KAHUS U OMBITA XapaKTepU3yIIUX €CTECTBEHHOHAYYHYIO
duzuku 3a 7-9 kmaccel NEATEIIBHOCTH, IrPaMOTHOCT:
IpHOOPETEHHOTO NpH — IIPUMEHEHUS MTOJTYYEHHBIX 3HAHUIN
A3y9CHNH BCCT'O KypcCa JUIS1 HAYIHOTO OOBSICHEHUS (PU3HUESCKUX
(pu3HKKM OCHOBHOTO OOIIETO | gpyIeHMIA B OKPYKAIOIIEH IPUPOJIE, B
00pa30BaHMsL. IIOBCEJHEBHOM KU3HU U BBISBICHUSA
IoxroToBka K OCHOBHOMY | hi3H4eCKHMX OCHOB PA/Ja COBPEMEHHBIX
rocy1apCTBEHHOMY TEXHOJIOTHH;
SK3aMEHY 10 Qusuke i | _ IPUMEHEHUSI OCBOECHHBIX
0by9atomuxcs, AKCIIEPUMEHTAJIbHBIX YMEHUN IS
BBIGpABIINX STOT y4eOHbIH UCCIIeI0BaHUs (PU3NYECKUX SBICHUMN, B
peaAMeT TOM YHCJIE JJIS MPOBEPKH TUIOTE3
Y BBISIBJICHUS 3aKOHOMEpPHOCTEN. Perenne
pacy€THBIX 3a]1a4, B TOM YHCIIE
MPEANOarallnX UCIOIb30BaHNE (HPU3UIECKUX
MOJIENIE 1 OCHOBAHHBIX HAa COAEPKaHUU
Pa3IMYHBIX Pa3esioB Kypca QU3HKH.
BrinosiHeHue u 3aiyTa rpynmnoBbIX WU
WHJIMBUAYAJIbHBIX TPOCKTOB, CBSI3aHHBIX C
coJiepKaHueEM Kypca PU3NKu
Wroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I1IO ITPOT'PAMME
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