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denepanbHas paboyas mporpamma 1o yuyeoHoMy npenmety «dusuka» (0a30Bbii
ypoBeHb) (penmeTHast 001acTh «EcTecTBeHHO-HAYUYHbBIE TPeAMEThI») (nanee
COOTBETCTBEHHO — IporpaMma 1o (usnke, GU3nKa) BKIIOYACT MOSICHUTEIBHYO
3aMMCKY, COAEepKaHue 00yUYeHUs, IUTAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS TPOrPAMMBI
1o (pU3MKe, TEeMaTHYECKOE MIJIaHUPOBAHHUE.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypoBHE OCHOBHOT'O 001Iero 00pa3oBaHUs COCTABJICHA Ha
OCHOBE TMOJIOKEHUH U TpeOOBaHMM K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YypOBHE
OCHOBHOM oOpa3zoBareibHOU nporpammel, npeactaBieHHbix B DI'OC OO0, a Takxke ¢
yuérom (enepanbHOi paboueit mporpammbl BocnuTanus u KoHuenmuu npemnojgaBaHus
ydyeOHOoro npeamera «Pu3znka».

Copepxanue mporpaMMmbl 1O (U3MKE HampaBleHO Ha  (HOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU IPAMOTHOCTH OOYYAIOMIMXCS U OPraHU3alMi0 U3ydeHUs! QU3HKU
Ha JIeATEebHOCTHOW OCHOBe. B mporpamme mo (usmke yduTHIBAIOTCS BO3MOXKHOCTHU
ydueOHoro mnpenmera B peanuzanuu TpeboBanuit PI'OC OOO k mIaHHpyeMbIM
JUYHOCTHBIM U METANpeJIMETHBIM pe3ysibTaTaM OOy4YeHHs, a TaKKe MEXIPEIMETHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJIMETOB HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHuAl.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET pacipeneiieHne yueOHOro Marepuaina 1o
rogam oOyueHwus (10 KJ1accam), mpeajiaracT IpUMEPHYIO MOCIeI0BATEIbHOCTD N3y UCHHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yJaroITUXCSl.

[Iporpamma mo ¢usuke pazpadoTaHa C HENbIO0 OKa3aHUS METOJUYECKON MOMOIIH
YUUTEJIIO B CO3/IaHUU paboyell mporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®duzrka ABISETCS CHUCTEMOOOPA3YIOIMIUM JUIsl €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIBbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB W SBJICHU,
M3y4aeMbIX XHMHEH, Ouoyiorueit, actpoHomueil u Qusmyeckoit reorpadueii, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO0 KapTHHY MHUpA, MPEIOCTaBISICT HambOoJee SCHBIC
o0Opasibl MPUMEHEHUST HAy4YHOTO METO/Ja TO3HAHUS, TO €CTh CIoco0a MOIy4YeHUs
JOCTOBEPHBIX 3HAHUHN O MUpE.

Omna w3 TaBHBIX 3a7a9 (U3WYECKOro OO0pa30BaHHWS B CTPYKType OOIIETro
o0pa30BaHus COCTOUT B POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH U HHTEpEeca
K HayKe y 0OyJaromnmxcs.

Nzyuenue ¢usuku Ha 0a30BOM ypOBHE MPEANONAraeT OBIIAJCHUE CIEAYIOIIUMH
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIHUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

HAyYHO OOBSICHATH SBJICHHUS,

OLCHUBATh U IIOHUMATb 0COOEHHOCTH Hay4YHOTI'O UCCJICAOBaHUI,



UHTEPIIPETUPOBATh JaHHBIE W  HCIOJNB30BaTh HAyYHBIE  JIOKA3aTEIbCTBA
IS TIOJTy9EHUS BEIBOJIOBY.
Henu u3ydyenus: GU3MKM Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUsl OMPeEIeIECHbI
B Konmenmuu mnpenomaBanus ydeOHOro mnpeamera «®Du3mka» B 00pa30BaTENbHBIX
OpraHu3aIusax Poccurickon Denepanuy, pean3yOIUX OCHOBHEIE
oOmeoOpazoBarenbHble  OPOrpaMmbl,  yTBEepKIEHHOM  pemienueM  Koseruu
MunucrepcTBa npoceeinenus Poccuiickoit ®eneparuu (mporokoi ot 3 pekadps 2019 r.
Ne [TK-4BH).
[enu u3yuenus: GU3NKU: MPUOOPETEHNE UHTEPECA M CTPEMIICHHUS 00yUJaIOIUXCs K
HaYYHOMY H3y4EHUIO
NPUPOJIBI, PAa3BUTHE WX HMHTEIUIEKTYaIbHBIX W TBOPYECKHX CIOCOOHOCTEN; pa3BUTHE
NPECTABICHUN O HAYYHOM METOJE MO3HaHUs U (OPMUPOBAHNE
MCCIIEI0BATEIILCKOTO OTHOMICHUS K OKPYKAIOIIMM SIBIICHUSM; (HOPMUPOBAHHE HAYIHOTO
MHUPOBO33PCHUS KaK pe3ysibTaTa H3yuyeHUs] OCHOB

CTPOCHHMS Marepud U (PyHJAAMEHTAIbHBIX 3aKOHOB (U3UKH, (HOPMUPOBAHHE
peACTaBICHUN O poTH (PU3UKU ISl PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHMH;  pa3BUTHE TMPEJCTABICHHUH O  BO3MOXHBIX cdepax  Oymymieit
npodeccuoHaNbHOM IeSITeTbHOCTH, CBA3aHHON ¢ (DU3UKOM, MOJATOTOBKA K JaJIbHEHUIIIEMY
00y4EeHHIO B 3TOM HAIpPaBICHUU.
JlocTkeHue 3TUX LeJiel MporpaMMbl MO (PU3UKE Ha YPOBHE OCHOBHOTO OOILETO
o0pa3oBaHus 00ECTIEUNBACTCS PEIICHUEM CIISIYIONINX 3a/1ay:
npuoOpeTeHre 3HAHUHM O IMCKPETHOM CTPOEHUH BEIIECTBA, O MEXAHUUECKHX,

TEIUIOBBIX, SJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX; IPHOOPETCHUE YMEHUI
OTHUCHIBATh U OOBSICHATH PU3HMUCCKHUE SIBJICHHUS

C HCIIOJIb30BAaHUEM IIOJIYYCHHBIX 3HAHUH; OCBOCHHME METOJIOB PEIICHHUS IPOCTEHIITNX
pacy€THBIX 3a7a4 C UCIIOJIb30BaHUEM

duznuecknx Mojened, TBOPUYECKUX U TPAKTUKO-OPUEHTUPOBAHHBIX 3a]ad; pa3BUTHE
YMCHHI HAOJIIOAaTh MPUPOIHBIC SIBJICHUS M BBIIOJHSITH OIBITHI, 1a00paTOpHbIC pabOThI
U OKCIEPUMEHTAIIbHBIE UCCIEOBAHUS C MCIOJIb30BAHUEM H3MEPHUTEIBHBIX MPUOOPOB,;
OCBOCHHE MPUEMOB pPabOThl ¢ HHPOpMANHEH (U3MUECKOTO COACp)KaHUSA, BKIIOYAs
uHOOPMAITMIO O COBPEMEHHBIX JOCTIDKCHHSX (U3UKH, aHaIU3 H KPUTHYECKOE
olleHMBaHUE MH(POPMAIIUN; 3HAKOMCTBO O chepamul mpodhecCHOHATHHON ACSITEIIBHOCTH,
CBSI3aHHBIMH
C (u3uKOH, W COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAaHHBIMH Ha JOCTHIKCHHSX
buznueckon HaAyKH.

Ha wu3yuenue ¢usuku (0a30BBIii ypoBEeHb) HAa YypPOBHE OCHOBHOTO OOIIETO
obpaszoBanus oTBoAuTCS 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B Heneo), B 8 Kitacce
— 68 yacos (2 waca B Hezenmo), B 9 kiacce — 102 waca (3 yaca B HeIeIio).



[Ipennaraemslii B mporpamme no (GpU3uKe nepevyeHb Ja00paTOPHbBIX PadbOT U OIBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, Y4YWUTEIb JI€JaeT BBIOOP  MPOBEACHHUS
7a00paTOpHBIX pabdOT M ONBITOB C YYETOM HHIAUBUAYAJIBbHBIX OCOOEHHOCTEU
oOy4Jaromuxcs, CIHCKa OHKCIEPUMEHTAJIbHBIX 3alaHui, MpeUlaraéMblX B paMKax
OCHOBHOTO rOCYAapCTBEHHOTI'0 dK3aMeHa 110 (PU3HKE.

COIAEPKXAHUE OBYUYEHUA

7 KJIACC Pa3nen 1. ®u3zuka u e€ poJib B IO3HAHUM OKPY:KaI0LIero Mupa

®duszrka — HayKa o npupojie. ABnenus npupobl. usnueckue sBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

duznyeckue BenTuunHbl. M3mepenue puznueckux Beanun. Guznyeckue npuoopshl.
[lorpemHocts u3MepeHnit MexayHapoiHas CUCTEMa €IUHUIL.

Kak ¢uzuka u  gpyrue  e€CTeCTBEHHbIE  HAyKd  HM3Y4alOT  MPUPOSIY.
EcTtecTBeHHO-HAYUYHBII METOJ] TO3HAHUS: HAOII0IEHUE, TOCTAaHOBKA HAYYHOTO BOMPOCA,
BBIIBIDKCHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIOTE3, O0BICHEHUE
Habmonaemoro siBieHus. Onucanue Gu3NYECKUX SBJICHUN C TOMOIIBIO MOJIEEH.

Jlemoncmpayuu

MexaHn4ecKkue, TeIIOBbIe, JIEKTPHUECKIE, MATHUTHBIC, CBETOBBIC SIBJICHHS.
dwuzndeckre MpruOOPHI U MPOIIeaypa MPSMBIX H3MEPEHUH aHATOTOBBIM U IU(DPOBBIM
pudopoMm.

Jlabopamopnvle pabomul u onvimoi
OmnpeneneHue 1EHbI IeTIECHUS IIKATbl U3MEPUTEILHOTO MTPUOOpa.
N3mepenne pacCTOSTHUMN.
N3mepenne 06bEMa KUIKOCTH U TBEPIOTO TEA.
Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne temMneparypbl NPy ITOMOIIM >KUJIKOCTHOTO TEPMOMETpa WU JaT4yMKa
TEMIIEPATYPHI.

[IpoBeneHne uccnenoBaHus MO NPOBEPKE TMIOTE3BL NAIBHOCTH IMOJETA MIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIe, YeM OO0JIbIIIE BHICOTA MTYCKA.

Pa3jnen 2. [lepBoHavaibHbIE CBeIeHNsI 0 CTPOEHHH BelllecTBa

CrpoeHue BemecTa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBu>xkeHue yactul] BemlecTBa. CBs3b CKOPOCTH ABUKEHHS YACTHUI C TEMIIEPATYPOIl.
BbpoyHnoBckoe neuxenue, nudpdys3us. BzanmoaelicTBie yacTuil BEIIECTBA: MPUTIKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BELIECTBA. CTPOCHUE Ta30B, XKUJIKOCTEHW W TBEPABIX
(kpucTayTMUeCKHX) TeJI. B3auMOCBS3b MEXKIy CBOWCTBAMH BEIISCTB B Pa3HbBIX
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arperaTHblIX COCTOSHUAX W HX ATOMHO-MOJICKYJIADHBIM CTPOCHHCM. OcobennocTu
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu
HaGnronenne 6poyHOBCKOTO JABUKEHUS.
HabGmronenune nuddysun.
HaGmionenue sBieHuil, OOBACHAIOMIMXCA MPUTSDKEHHUEM WM OTTAJIKUBAHUEM
YacTHI] BEIIECTBA.
Jlabopamopnvie pabomul u onvimol
O1rieHKa JraMeTpa aToMa METO/IOM psiioB (¢ ucnosbp3oBanueM Gororpaduii).
OnpIThl IO HAOJIIOJEHUIO TEIJIOBOTO PACUIMPEHUS Ta30B.

OTBITHI IO O6H3,pY)KeHI/IIO HeﬁCTBHH CUI MOJICKYJIAPHOTO IIPUTAKCHUA.

Paznen 3. JIBu:keHHe U B3auMoAeliCTBHE TeJl

Mexanuyeckoe ABuxkeHue. PaBHoOMepHOE 1 HEpaBHOMEPHOE ABMKEHUE. CKOPOCT.
Cpenssisi CKOPOCTb TP HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTu U BpeMEHU JIBUKECHHUS.

SBneHne MHEpPLUK. 3aKOH MHEPLIMH. B3auMoieiicTBE Tell Kak MpUYrHa U3MEHECHU S
CKOpOCTH ABMXKEHUS Tesl. Macca kak mepa MHEpPTHOCTU Tena. [IMoTHOCTH BemiecTna.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita kak XapakTepucTuka B3auMozencTBus Ten. Cuiia ynpyroctu U 3akoH ['yka.
N3mepenue cuiibl ¢ NIOMOIIBIO TMHAMOMETpa. SIBIIeHHE TATOTEHUS U cuiia TsokecTu. Cuna
TSKECTH Ha Apyrux miuaHerax. Bec tema. HeBecomocTs. ClokeHHE CUJI, HAITPABIEHHBIX
no oaHoil mpsimoi. PaBHoxeiicTByromast cui. Cuna TpeHus. TpeHue CKOJbXEHUS M
TpEHUE MOKOsA. TpeHue B IpUPOIE U TEXHUKE.

Jlemoncmpayuu
Hab6mronenne MmexaHM4ecKoro IBHKEHUS Tela.
N3mepeHne CKOpoCTH MPSMOJIMHENHOTO JBUKECHUS.
HaOnronenue siBeHUs] THEPIUU.
Hab6mronenne n3MeHeHnst CKOPOCTH TMPU B3aUMOJICHCTBUU TEIL.
CpaBHeHUE Macc MO B3aUMOJIEHCTBUIO TEJL.

CnoxxeHue cuJl, HallpaBJICHHbBIX IO OJTHOM MPSMOM.

Jlabopamopnule pabomwl u onvimul

OmnpenereHne CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIapuKa B KHUIKOCTH, MOJICIH
JIEKTPUICCKOT0 aBTOMOOHIIS M TaK Jajiee).

Omnpenenenne cpeHel CKOPOCTH CKOJBKEHHS OpyCcKa WM IIapyKa M0 HAKIIOHHOM
MJIOCKOCTH.

OmnpeneneHune MIOTHOCTH TBEPIOTO TeEA.

OnBITHI, TEMOHCTPUPYIONIUE 3aBUCUMOCTh pacTshkeHHs (IedopManuu) mpyKUHBI
OT MPUJIOKEHHOM CHUJIBL.



OMBbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbXKEHUSI OT Beca Tela
U XapakTepa CONMPUKACAIOUINXCS OBEPXHOCTEH.

Pa3nen 4. JlaBiieHue TBEPABIX TeJ, JKUIAKOCTEH U ra30B

JHaBnenue. CrnocoObl yMEHBIIGHUS W yBEJIWYEHHUs jaBiieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJeHUs rasa ot o0béMa, remnepatypsl. [lepenaua naBnenust TBEpAbIMU
TeaMH, SKUJIKOCTAMU M Tra3amu. 3akoH Ilackans. IlHeBmMaTHueckue MAaIIUHBI.
3aBUCUMOCTh JIaBJICHUS JKUJKOCTH OT TJIYyOWMHBI. ['HMIpoCcTaTUYECKHM mapaaokc.
Coobmaromuecst cocyibl. ['uipaBinueckue MeXaHu3Mbl.

Atmocdepa 3emun u atmochepHoe AaBieHue. [[puurHbI CyIIeCTBOBaHUS
BO31y1IHOM 00010uku 3emun. OnbiT Toppuuesnnu. M3mepenue armochepHOro
JaBJICHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGopsl 1y1s U3MepeHus: aTMOCPEPHOTO JaBICHUS.

JlelicTBUE KUAKOCTM M Ta3a Ha MNOTPYKEHHOE B HUX TeJo. BrITankuBaromas
(apxumenoBa) cuna. 3akon Apxumena. [InaBanue e, Bo3myxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecs: CoCy/ibl.

['mnpaBanueckuit mpecc.

[IposiBieHne necTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00BbEMaA MOTPYKEHHOM YacTU Tejla H
IJIOTHOCTH KHIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOM XKHUIKOCTH.

VYcioBue 1iaBaHus TEN. IUIABAHWE WM IOTPYKEHHE TEl B 3aBUCUMOCTH  OT
COOTHOIICHUS TNIOTHOCTEH TeJla U KUJIKOCTH.

Jlabopamopnuvle pabomul u onvimoi

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOAE OT O0OBbEMA MOTPYKEHHOW B
YKUJIKOCTb YaCTH Tea.

Onpenenenue BBHITATKUBAIOIICH CUIIbI, JEUCTBYIOUIEH HA TENO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOMIEA CHIIbI, JICMCTBYIOIIEH HAa TEJIO B
KUJIKOCTH, OT MACCHhI TeNa.

OnbIThI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOLIEH
Ha TEeJIO B )KHJIKOCTH, OT 00BEMA MOTPYKEHHON B )KHJIKOCTh YaCTH TeJa U OT TUIOTHOCTH
AKUJIKOCTH.

KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOJKUA U OINpEACIeHUuE €€
IrPy30MO0ABEMHOCTH.



Pa3nen 5. PaGora u MomHoCTh. DHeprusi Mexannueckas

pabota. MOIIHOCTb.

[IpocTblie MEXaHU3MBI: phlyar, OJ0K, HAKJIIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs
peiuara. [IpumeneHue mnpaBuia paBHOBECHs pblyara K OJIOKY. «30J0TO€ MPaBUIIO»
Mexanuku. KITJ[ npocteix Mmexanu3mMoB. IIpocTeie MeXaHU3MBbI B ObITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHunanbHas sHeprus. [IpeBpaienue
OJIHOTO BHJIa MEXaHUYECKOW DHEPTUH B APYTrON. 3aKOH COXPAHEHUS DHEPTUH B MEXAHUKE.

Jlemoncmpayuu

ITpuMepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimol

OHpGI[eJ'ICHI/IC pa6OTBI CUJIbl TpPCHUA IIPU PABHOMCPHOM JIBWKCHHH TCJIa I10
FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.

HccnenoBanue ycimoBuid paBHOBECHS pblyara.
Nsmepenne KIIJI HakIOHHOM TIIIOCKOCTH.

I/I?)y‘IGHI/IC 3dKOHAa COXpPAaHCHUA MEXaHUYECKOM OHCPI'UH.

8 KJIACC Pa3saea 6. TensioBble ABJIeHUSA

OCHOBHBIE OJOKEHUSI MOJEKYISIPHO-KNHETUUECKON TEOPUH CTPOEHHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJT. OTIBITHI, IOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH.

Mopenu  TBEPAOTrO, IKHAKOTO H  ra3o00pa3HOrO0  COCTOSHHMM  BEIIECTBA.
Kpucrannuueckue u amopdubsie Tena. OObSICHEHHWE CBONCTB Ta30B, JXKUIKOCTEH U
TBEPJBIX TEJl HA OCHOBE MOJOKEHUN MOJIEKYJISIPHO-KUHETHYECKON Teopur. CMaunBaHue
U KalWUIApHBIE BJICHUS. TEennoBoe pacliupeHue U CxKaTUe.

Temneparypa. CBsi3b TEMIIEPATYpPbI CO CKOPOCTBIO TEILUIOBOTO JIBU)KEHUS YACTHIL.
BryTtpennss sneprus. CriocoObl U3MEHEHHUSI BHYTPEHHEH SHEPTUH: TeIUIoNepenada u
COBEpILICHUE paboTHI. Bubr TEIUIONIEPENAYU.  TEIIONPOBOAHOCTS,
KOHBEKIIHUS, U3JIyUYCHHUE.

KonnmdectBo TemnoThl. YnenbHas TEMIIOEMKOCTh BEHIECTBA. 1eMIo00OMEH W
TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOro OanaHca. [lmaBneHue W oTBepJeBaHUE
KPUCTANIMYECKUX BEMISCTB. YJenbHas TerioTra TuiaBieHus. [lapooOpasoBanue wu
koHneHcanus. Ucnapenne. Kunenue. Y aenbHas TerioTa napooOpa3oBaHUsl.

3aBHCHMOCTh TEMIIEPaTypPbl KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.
BrnaxnocTe Bo3myxa.

DHeprus TOIJIUBA. Y A€JbHAs TEIJIOTa CTOPaHUs.
[Tpunmune! padots! TemmoBbix apurareneit KIIJ[ reminoBoro asuratens. TenaoBbie
JIBUTATEIIN U 3allATa OKPYKAIOIIEH CPEIBI.



3aKoH COXpaHCHUS U NPCBPAICHUA S9HCPIrun B TCINIOBBIX IIPOLIECCAX.

Jlemoncmpayuu
HaGnronenune 6poyHOBCKOTO JABUKEHUS.
HaGmronenune nuddysun.
HaOnronenue siBieHUit cMauyuBaHUS U KalMJUISIPHBIX SIBJICHU.

HaGnronenue TemioBoro pacivpeHus Ted.
W3MmeHeHne [naBieHHMs rasa MpU H3MEHEHUHM OO0bEMAa W HArpeBaHUM WIIH
OXJIaXKICHUH.

[IpaBuia u3MepeHus: TeMnepaTyphl.

Bunb! Teruonepenayu.

OxJaxxaeHre npu COBEPIICHUH pabOThI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUJIAMHU.
CpaBHeHUE TEMITOEMKOCTEN pa3IMUYHBIX BEIIECTB.
HaOaronenne kuneuus.

Hab6nrogenune nocTosiHCTBA TeMIIEpaTyphl PHU MJIABJICHUU.

MO)IGJII/I TCIIJIIOBBIX }IBPII‘aTeJ'Ieﬁ.

Jlabopamopnuvie pabomul u onvimol

OnpITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJIIOB MOBAPEHHOM COJIA WJIM caxapa.

OneIThl O HAOJIOJCHUIO TETUIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U TBEPIBIX
TeJ.

Omnpenenenue AaBiICHMs BO3yXa B Oa/IOHE IINPHUIIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro o0béMa H
HarpeBaHUs WIH OXJIAKICHHUS.

IIpoBepka rurmoTe3sl JTUHEHWHOW 3aBHCHUMOCTH JUIMHBI CTOJIOHMKA JXKHUIKOCTH B
TEPMOMETPUIECKOHN TPyOKE OT TEMIEPATYPHI.

HabGmronenune n3mMeHeHus: BHYTPEHHEH SHEPTUH Tejla B pe3ybTaTe TEIIonepe aun
1 paOOThI BHEIIIHUX CHIL.

HccnenoBanne siBICHUS TEIUIOOOMEHA TPHU CMEIIMBAHWM XOJIOJHOM WM TOpSYEH
BO/IBI.

Onpenenenue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpHU TEIUIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Onpenenenue yaenbHOM TEIIOEMKOCTH BEIIECTBA.

UccnenoBanue mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIIAXKHOCTH Bo3ayxa. OmnpeneneHue

YAEIbHOW TETUIOTHI IUIABJICHUS JIbJA.



Pa3zjien 7. DaekTpuyeckue 1 MArHUTHbIE SIBJIEHUS

OnekTpusauus Ten. JlBa poaa  BIEKTpUYECKUX 3apAnoB.  B3aumopeictBue
3apsKCHHBIX Tell. 3akoH KyioHa (3aBUCHMOCTh CHIIbI B3aMMOCHCTBHS 3apsHKEHHBIX TEIT
OT BEJIMYMHBI 3aPSI0B M PACCTOSHUSA MEXKTy TCJIaMHu).

Onektpuueckoe mnone. Hanpspk€HHOCTh  anekTpuueckoro nosst.  [IpuHnmn
CYIIEPIO3MIIMK IJICKTPUICCKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »neKTpuyecKux 3apsoB. ODJIEMEHTAPHBIM AIEKTPUUYECKUN  3apsl.
Crpoenune atoma. [IpoBOOHUMKM M AUAIEKTPUKU. 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO
3apsja.

DJIEKTPUUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHMS JIEKTPUUECKOTO TOKa. ICTOUHMKHN
MOCTOSIHHOTO ToKa. JICHCTBHSL 3JEKTPUYECKOro ToKa (TEIUIOBOE, XHMHUECKOE,
MarHuTHOE). DICKTPUUSCKUN TOK B KUIKOCTSIX U ra3ax.

DnekTpuueckasa uenb. Cuiia Toka. DeKTpuueckoe HampspkeHue. ConpoTUBICHUE
MPOBOJHUKA. YJEIbHOE COMPOTUBICHHE BemiecTBa. 3akoH Oma sl y4yacTKa IEeMu.
ITocnenoBaTenbHOE U apaLIEIbHOE COETUHEHUE TTPOBOJHUKOB.

PaboTa 1 MOIITHOCTH AIEKTpUUECcKOTo ToKa. 3akoH Jkoyms—JIeHna. DneKkTpudeckue
IETNU U MOTPEOUTENH IICKTPUUECKOM dHEPruun B ObITy. KopoTkoe 3aMbIkaHUE.

[ToctostHHBIE MarHuThl. B3auMonelcTBHE IOCTOSIHHBIX MarHuToB. Mar"HuTtHoe
nosie. MarauTHoe noje 3eMJIM U €ro 3HaueHue U1 xKU3HU Ha 3emuie. OnbIT DpcTeaa.
MarauTHoe 110J1€ 3JIEKTPUYECKOro ToKa. [I[puMeHeHne aneKTpOMariuToB B TEXHHUKE.
JleficTBHE MarHUTHOTO MOJIS1 HA MPOBOJAHUK C TOKOM. DJEKTPOABUTATEIb TOCTOSIHHOTO
ToKa. Vcrionp30BaHue  3IEKTPOABUTrATEIIEH B TEXHUYECKUX
YCTPOMCTBAX Y Ha TPaHCIIOPTE.

OnbiTel @apanesi. SIBieHUE dJEKTpOMAarHUTHOM uWHAYKIUU. IIpaBuno JleHna.
OnektporenepaTop. CrocoObl MOJYyYEHUs AICKTPUUYSCKOW IHEPTUH. DJIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DneKkTpu3alus Tell.
JIBa poja 3JIEKTPUUECKUX 3apAJIOB U B3aUMOJICHCTBUE 3apsKEHHBIX TEIl.
Y CTpONCTBO U AEUCTBUE 3JIEKTPOCKOIIA.
DneKTpocTaTuuecKas UHIYKIIHSI.
3aKOH COXpaHEHUS NEKTPUUYECKUX 3aPSI0B.
[TpoBOAHUKH U TUDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JTUHUN STEKTPUUECKOTO MOJIS.
NcTouHnKM NOCTOSIHHOTO TOKA.
JIelcTBUS SIIEKTPUUYECKOTO TOKA.
DJIEKTPUYECKU M TOK B )KHIKOCTH.

I"a30BbIi1 pa3psn.
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N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTpUIeCKOTO HAIPSKEHHST BOJIBTMETPOM.
PeocTaTt 1 Marazus COnpoOTUBIICHUM.

B3anmopenicTBrue MOCTOSTHHBIX MAarHUTOB.

MopnenupoBaHue HEBO3MOKHOCTH Pa3JeICHUs IIOJI0OCOB MarHUTa.
MopaenupoBaHuE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OmneIiT Opcrena.

MarsHuTtHoe 1ojie Toka. DJIEKTPOMArHmT.

JleficTBHE MarHUTHOTO TOJISl HA MPOBOAHUK C TOKOM.
DJIIEKTpOJABUraTEeNb MOCTOSHHOTO TOKA.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON MHAYKIWH.
Omnpbrter @apanes.

3aBUCUMOCTD HAMPABJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3HUKHOBCHHS.
DnekTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomul u onvimol
OnbITHl IO HAOTIOICHUIO JICKTPU3AIMH TEJT UHAYKITUEH U TIPU CONIPUKOCHOBCHUH.
HccrnenoBanve NeHCTBUS SJEKTPUUSCKOTO OIS Ha TIPOBOIHUKH U TUIJICKTPUKH.
COopka 1 mpoBepKa pabOoThI SJIEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.
M3MepeHne U peryJIupoBaHUe CHITBI TOKA.
W3amepenne u peryIupoBaHUe HATIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIAYIIETO 4Yepe3 PpPe3UucTop, oT
COTIPOTHUBIICHHS PE3UCTOPA U HAMPSDKCHUS HA PE3UCTOPE.

OnbITel, J€MOHCTPUPYIOIIUE 3aBUCUMOCTH 3JEKTPHUUECKOTO COMNPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIIAA1 ITONIEPEYHOr0 CEYCHUS U MaTepurala.

[IpoBepka mpaBuiIa CIOXKEHUSI HANPSHKEHUW MPHU MOCIEI0BATEILHOM COCIUHCHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBwmIa sl CUIIBI TOKA TPU MapauIeIbHOM COSUHEHUU PE3UCTOPOB.

Omnpenenenue pabOThI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.

OmnpeneneHne MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO dYepe3 JIaMIIOYKy,  OT
HaNpsHKEHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBaTernsi.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

W3yyeHne MarHUTHOTO TIOJNS TIOCTOSIHHBIX MAarHUTOB TMPU HX OOBEAMHEHUH W
paszercHIH.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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OnbITE], AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI B3aUMOJIECHCTBHS KAaTyIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA M HAIIPABJICHHS TOKA B KaTYIIKE.

N3ydeHne neicTBAsI MAarHUTHOTO ITOJISI HA TPOBOJIHUK C TOKOM.

KoHnctpynpoBanue u uzydeHue padoThl 31€KTPOABUTATENS .

N3mepenue KII/] anexTpoaBUraTenbHON yCTaHOBKH.

OMnBITE IO UCCIIETOBAHMIO SIBJIECHUS AJEKTPOMAarHUTHOM UHAYKIUN: UCCIENOBAHUE
M3MEHEHNN 3HAYEHUs U HalPaBJIEHU MHAYKIMOHHOTO TOKA.

9 KJIACC Pa3nen 8. Mexanuueckue siBJeHUsI

Mexanuueckoe  aBWXKeHME. MarepuanbHag  Touka. (Cucrema  OTCYETA.
OTHOCUTENBPHOCTh ~ MEXAaHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  MPSAMOJMHEHHOE
nBrkeHue. HepaBHOMepHoe mpsiMoiiMHEHHOE JABMkKeHue. CpenHsis M MIHOBEHHas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBH>KCHUHU.

Yckopenne. PaBHoyckopeHHOE TpsiMosHEHHOE JBIKeHue. CBOOOIHOE MajicHUE.
Onpbitel ["anunes.

PaBHoMepHOE nBMXeHHE 1O OKpyXHOCcTH. llepmom u wyacrora oOpaieHus.
JIunelinas u yriaoBasi ckopocTu. LIeHTpocTpeMUTeNbHOE YCKOPEHHUE.

[Tepsoiii 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH HprotoHna.
[TpuHUHMI Cynepro3UIUU CUJL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuia TPEHHMS CKOJIBKEHHUsS, CHa
TPEHUS MOKOS, IPYTHE BUIBI TPEHHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOHOTO IMaICHUS.
JBmxenue manetr Bokpyr CousHna. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
NEPErpy3KHU.

PaBHoBecue wmarepuanbHOW TOYKH. AOcomoTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LleHTp TskecTH.

Nmnynec Tena. W3menenne wummynbsca. Mmnynbc cuiibl. 3aKOH COXpaHEHHS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanundeckass paboTa ¥ MOITHOCTh. PaboTa CHUJ TSKECTH, YNPYTOCTH, TPECHHUS.
CBs13b 5Hepruu 1 padboThl. [loTeHImanbHas SJHeprus Tena, NOAHATOrO HaJl MOBEPXHOCTHIO
3emiu. [loTeHnManbHas sHeprus cxxarou npyxuHsl. Kunernueckas sneprus. Teopema o
KUHETUYECKOW SHEPrUu. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIHH.

Jlemoncmpayuu

HaOnroienrie MexaHU4eCKOro ABUKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUYETA.
CpaBHEeHME MyTEN U TPACKTOPHUM JBUKEHHUS OJTHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
PA3HBIX TEJI OTCUETA.

HN3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEWMHOTO IBH>KEHHS.
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HccnenoBanue npu3HakoB PpaBHOYCKOPEHHOTO JBUKCHMUS.

Halnronenue ABUXEHUS Tela MO OKPYKHOCTH.

HaOnronenne MexaHWYECKHX SIBICHHM, MPOUCXOMSIINX B CHUCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBIDKEHUU OTHOCHUTEIIBHO KaOWHeTa
(du3uKH.

3aBUCUMOCTb YCKOPEHHUS Tela OT MACCHI T€JIa U JECUCTBYIOIIECH HAa HETO CHUJIBI.

HaOnronenue paBeHcTBa CHII PU B3aUMOJIEUCTBUU TEII.

N3menenue Beca Tea npu yCKOPEHHOM JIBUKEHUM.

[Tepenaua uMnyJsibca Ipu B3aUMOJIEMCTBUU TEJL.

[IpeobpazoBanus F3HEPTUU NMPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aUMOI€HCTBUU.

CoxpaHeHue UMIyJibca Mpu a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBUU.

HabGmronenre peakTUBHOTO JBUYKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUHU IPU CBOOOHOM IaJICHUU.
CoxpaHeHue MEXaHMYECKON DSHEpPrud TMpU JBWKEHHHM TeJla IMOJ JACHCTBUEM
IPYKUHBI.

Jlabopamopnuvie pabomul u onvimol
KoHncTpynpoBaHue TpakTa JUisl pa3roHa M JaIBHEHIIIET0 PaBHOMEPHOTO JIBUKCHHSI

IIapUKa WIHA TEICKKH.

Omnpenenenre cpeaHe CKOPOCTH CKOJIBXEHUS OpyCKa WIIM JIBIDKEHUS IIapuKa 10
HAKJIOHHOM IJIOCKOCTH.

OmnpenereHne YCKOPEHHUs Tella MPH PaBHOYCKOPEHHOM JIBHKCHHH IO HAKJIOHHOM
TUTOCKOCTH.

HccrienoBanre 3aBUCHMOCTH ITyTH OT BPEMECHH MPH PaBHOYCKOPEHHOM JBHKCHHUU
0e3 HavalbHOW CKOPOCTH.

[IpoBepka TUIMOTE3bI: €CIM TMPH PABHOYCKOPEHHOM MABWKEHUM 0€3 HadaabHOM
CKOPOCTH ITyTH OTHOCSTCS KaK P/l HEUETHBIX YHCEII, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
TaBJICHUSI.

Omnpenenenne ko PuIeHTa TPEHUS CKOJIBKEHUSI.

Onpenenenue KECTKOCTH MPYKUHBI.

Onpenenenne pabOTBI CUJIBI TPEHHUS MPU PABHOMEPHOM JBMKCHUHU Tella  TI0
TOPU30HTAIHHOU MMOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYTOCTH TIPH TOIBEME Tpy3a C HCIOIH30BaHUEM
HETMOIBI)KHOTO W MOJBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTHUU.
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Pa3znen 9. Mexanuveckue Kojae0aHUs U BOJHBI

KonebarenbHoe paBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHMI: MEepUOf,
4acToTa, aMIUIMTyaa. MareMaTud4ecKud W IpYKUHHBIM MasTHUKUA. IlpeBpamieHue
SHEPruu MpH K0JIeOATETbHOM JIBUKEHUU.

3aryxatomue kojieOaHus. BoiHyx)aeHHble kosieOanus. Pezonanc. MexaHnudeckue
BOJHBI. CBOMCTBa MeXaHW4YeCKUX BOJH. [IpomonbHbIE M MONEpeyHbIE BOJHBL. [[nuHa
BOJIHBI U CKOPOCTb €€ pacrnpocTpaHeHus. MeXxaHWYeCKue BOJIHbI B TBEPAOM TEIIE,
CEMCMUYECKUE BOJIHBI.

3Byk. I'pomkocTth 3Byka u BblcoTa ToHa. Otpaxkenue 3Byka. MHbpa3Byk wu
yIbTPa3BYK.

Jlemoncmpayuu
Habmoenue xonebanuii Te Mo 1eHCTBUEM CHIIBI TSHDKECTH U CHITBI YTIPYTOCTH.
Hab6nronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmoieHue BBIHYKIEHHBIX KOJIEOaHHU U pe30HaHCa.
Pacnpoctpanenue npooiabHBIX U TOMEPEYHBIX BOJIH (HA MOJICIH).

Ha6HIO}IeHI/I€ 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI. AKyCTI/IIIGCKI/Iﬁ
PE30HAHC.

Jlabopamopnvie pabomul u onvimol

Omnpenenenre 9acTOTHl U MepUo/ia KoJieOaHWH MaTeMaTHIeCKOro MassTHUKA.

OmnpeneneHne 9acTOTHl U MEPUOJIa KoJeOaHWH MPYKUHHOTO MasiTHHKA

HccrnenoBanne 3aBUCIMOCTH TIepro/ia KojeOaHui OIBEIICHHOTO K HUTH TPy3a OT
JUTMHBI HATH.

HccrnenoBanre 3aBHCHMOCTH TIEpHOJa KOJICOAHWH TPYKHMHHOTO MAasTHHKA  OT
Macchl Tpy3a.

[TpoBepka HE3aBUCHUMOCTH MEPHOJIa KOJICOAHNU Ipy3a, TIOBEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OneITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEpHOia KOeOaHU! MPY>KUHHOTO
MasTHHUKA OT MAcChl Tpy3a U )KECTKOCTH NMPYKUHBI. 3Mepenne yckopeHust CBOOOIHOTO
najcHUs.

Pa3jaen 10. D1eKTpOMArHUTHOE 10JIe U JIEKTPOMATHHUTHBIE BOJITHBI
DJIEKTPOMArHUTHOE T0JIe. DJIEKTPOMAarHUTHBIE BOJIHBL. CBOMCTBA 2JIEKTPOMArHUTHBIX
BOJIH. [IIkana 31eKTpOMarHuTHBIX BOJH. MCoIb30BaHUE AJIEKTPOMArHUTHBIX BOJIH JJ1S
COTOBOM CBS3H.

DIIeKTpOMaruuTHas npupoja ceera. CKopocTh cBeTa. BOJIIHOBBIE CBOWMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3EKTPOMArHUTHBIX BOJIH. BOJHOBBIE
CBOICTBA CBETA.
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Jlabopamopnuvie pabomul u onvimol

N3ydeHnne CBOMCTB ANEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0O MOOMIBHOTO TesnedoHa.
Pa3gea 11. CBeToBbI€ ABJICHUSA

JIlyueBass Mozmens csera. McrouHuku csera. IlpsMosiMHENHOE pacrpoCTpaHEHUE
ceeta. 3armenuss Connua u Jlynel. Otpaxkenue cBera. I[Imockoe 3epkano. 3akoH
OTpPa)KE€HHUsI CBETA.

[Ipenomnenue CBeTa. 3akoH peIOMIICHUS CBeTA.
[Tonnoe BHYTpEHHEE OTpakeHue cBeTa. Vcmosib3oBaHMe MOJIHOTO BHYTPEHHETO
OTPa)KEHUsI B ONTUYECKUX CBETOBO/IAX.

JIunza. Xon nyyedt B nunze. Onrtuueckas cucteMa QoTtoarnmapara, MUKPOCKOIa U
Teneckona. ['na3 kak ontuyeckas cucrema. banu3zopykocTs U JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B crektp. OnbiTel HptoToHa. CriokeHue CreKTpaabHbIX
nBeToB. Jlucnepcus ceera. [Jemoncmpayuu

[IpssmMonHEHHOE pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomieHnue cBera.

OnTryeckuil CBETOBO/I.

Xon nyuelt B coOuparome JnH3e.

XoJ JIydei B paCCeUBAIOIIECH JINH3E.

[Tomyuenne n300pa>keHHUH C TTOMOIIBIO JTUH3.

[Tpunnun necTBus ¢oToanmapaTa, MUKpPOCKOTA M TEJIECKOIA.
Monenb riasa.

Paznoxenue 6emoro cBera B CEKTP.

[Tomyyenue O6emoro cBeTa Mpu CI0KEHUH CBETa PA3HBIX IIBETOB.

Jlabopamopnuvle pabomul u onvimoi
HccnenoBanre 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIy4a OT yTiia MaJeHusl.
N3yuyenue xapakTeprucTUK H300paKeHUs IPEIMETa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH YIJIa TIPEITOMIJICHHUS! CBETOBOTO JIyda OT YIJIa TaJICHHUS
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomydenne n300pa’keHUI C TTOMOIIBIO COOUPAIOIICH JIMH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOUPAIOIIEH JIMH3BI.
OnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIICKT.

OnbITEl MO BOCHPUSATUIO LIBETA MPEAMETOB MPHU UX HAOIIOJEHUM Yepe3 I[BETOBBIC
(bUIBTPHI.
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Pa3znen 12. KBaHToBbI€ SIBJIEHUS

Oneitel  Pesepdopna u rmuianerapHas monens aroma. Mogenbs aroma bopa.
Hcnyckanue u nornomenne ceeta aromoM. KBaHThI. JIMHEN4aThle CIEKTPHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHre aTOMHOTO sJIpa.
Hyxnonnas monens atromHoro siapa. M3oronsl. PagnoaktuBHbie nipeBpatenus. [lepuon
[I0JIypaciaja aTOMHBIX sep.

SnepHble peakuny. 3aKOHBI COXPAHEHHUs 3apsAI0BOIO0 U MAaCCOBOT'O YHUCEN. DHEPIrus
CBSA3M aTOMHBIX saep. CBsA3b MacChl W SHEpruu. Peakuuu CUHTE3a W NEJICHHS Alep.
Ncrounuku sHeprun CosiHIA U 3BE3N.

SAnepHas osHepretuka. JleWcTBUS paAMOAKTUBHBIX HW3JIyYEHUHM HA JKUBBIC

OpraHU3MBI. ﬂeMOHcmpab;uu

CrekTpbl U31y4YEHHUS U TTOTJIOLICHUS.
CrekTpbl pa3IMYHbIX Ta30B.

CnekTtp Bogopoaa.

HabGmronenne TpexoB B kamepe Bunbcona.
Pabora cuéTynka HOHM3UPYIOMIUX U3ITyUEHU.

Peructpanus n3nyueHus NpupoIHbIX MUHEPATIOB U MPOLYKTOB. Jlabopamophbie
pabomol u Onwvimol

Hab:roieHre CIIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3y IEHHUSI.
HccnenoBanue TPEKOB: U3MEPEHHME SHEPTUU YACTHUIBI [0 TOPMO3HOMY myTH (110
¢dororpadusam).

N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOPUTEIHLHO-0000 AU MOTYIb

[ToBTOpUTETHEHO-0000MIAIONUN MOAYJIh TPEIHA3HAUYEH IJIs CHUCTEMaTH3alluu |
00001IeHNs TIPEIMETHOTO COJIEP’KAHUS M OMBITA JEATEILHOCTH, MPUOOPETEHHOTO TpHU
M3yYEeHUH BCEro Kypca (QU3MKH, a TakkKe g TMOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 9K3aMEeHY 10 (U3HKE JIs1 00yJaIOIINXCS, BEHIOPABIIUX ATOT yUEOHBIH
peaMer.

[Ipy u3yyeHMH JAHHOTO MOJYJIS PEATU3YIOTCd W CUCTEMATU3UPYIOTCS BUIBI
JESITENHPHOCTH, HA OCHOBE KOTOPBIX O00ECTEUMBACTCS JOCTH)KCHHE MPEAMETHBIX H
MeTanpeIMEeTHBIX MJIAHUPYEMBIX pe3yJIbTaToOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHO-Hay4YHasi TPaMOTHOCTh. OCBOEHHME HAyYHBIX METOJOB HCCIEIOBAHUS
SIBIICHUI TIPUPOJIBI M TEXHHUKH, OBJIAJICHUE YMEHUSAMH OOBACHIATH (DU3UUECKUE SIBICHHUS,
MPUMEHSISl TIOJyYEHHbIE 3HAHUS, pellaTh 3ajJayd, B TOM YKCIE KAa4eCTBEHHbIE U
AKCTIIEPUMEHTAJbHBIEC.

[TprHIIMTIHANBHO AEATEIBHOCTHBIN XapaKTep JAaHHOTO pa3jiesia PEaau3yeTcs 3a CUET
TOT0, YTO OOyYarOUIUECs BBIMOJHSIOT 3a1aHusl, B KOTOPBIX UM MPE1JIaraeTcs:
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Ha OCHOBE MMOJYYEHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBSCHATH (PU3NUECKUE
ABJICHUS B OKPYKAIOIIEH MPUPOJAE M MOBCEIHEBHOW >KU3HM; HCIIOJIB30BaTh HAy4YHBIE
METO/Ibl UCCIIEIOBAHMS (PU3NYECKUX SIBJICHUM, B TOM YHCIIE
JUISL IPOBEPKH TUIOTE3 M MOJIYYEHHS] TEOPETHUYECKHX BBIBOJOB; OOBSCHATH HAay4YHbBIE
OCHOBBI Hambojee BaXXHBIX JOCTH)KEHHMI COBPEMEHHBIX TEXHOJIOTHM, HampuMmep,
MIPAKTUYECKOTO HMCIIOJIb30BAHUS PA3IMYHBIX MCTOYHMKOB DHEPTMHM HAa OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJOB DHEPTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA30BAHUA

N3yyenue Qpu3MKU Ha ypoOBHE OCHOBHOIO oOmIero oOpa3oBaHMs HaIpaBiICHO Ha
JIOCTHKCHHE JIMYHOCTHBIX, METaNpeAMETHBIX U TMPEAMETHBIX 00pa30oBaTelbHBIX
pe3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbTrare m3yueHus: QU3MKA Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Yy
oOyuarorerocst 0yayT chOpMHUPOBAHBI CACAYIOIIME TMYHOCTHBIC PE3yJIbTaThl B YacTH: 1)
NATPUOTHYECKOTO BOCTIMTAHMSI:

IMMPOABJICHUC MHTCPECA K HCTOPHUHU U COBPEMCHHOMY COCTOAHUIO pOCCHﬁCKOﬁ

¢u3nueckol HayKH, LIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHHUSIM POCCHMCKHUX
y4€HBIX-(DU3UKOB;
2) rpaKJAaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS .
TOTOBHOCTb K aKTHBHOMY Y4aCTHUIO B 00CYXI€HUN OOIIECTBEHHO-3HAUNMBbIX
Y ATUUECKUX IIPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTIOCTHKEHUH (PU3HKHY;
OCO3HaHHE BaXKHOCTH MOPAJbHO-3THUECKHX MPHHIUIIOB B JESITEIBHOCTH YU€HOTO; 3)
ICTETHYECKOr0 BOCTIMTAHMA:

BOCIIPUSTHE ICTETUYECKUX KauecTB (PU3NYECKON HAYKHU: €€ TApMOHUYIHOTO

HOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH; 4)
HEHHOCTH HAYYHOI'0 MO3HAHMS:

OCO3HAHHE IIEHHOCTU (PU3NYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS

MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTUM, BAXKHENUIIEH COCTABIISIIOLIECH KYJIbTYpPbI; pa3BUTHE
HAy4HOH JIF0O03HATENBHOCTH, MHTEPECA K UCCIIEIOBATEIHCKOMN

AeSITeNLHOCTH; 5) dopMHUpoOBaHNs KYJIbTYPbI 3I0POBbSI H IMOIHOHAIHHOTO
0s1aromosyuusi:

OCO3HAaHHWE IIEHHOCTH  0Oe30macHOro oOpa3a KU3HM B  COBPEMEHHOM

TEXHOJOTUYECKOM MUPE, BAXKHOCTH MPaBUJI O€30MIaCHOTO MMOBEICHUS HA TPAHCIIOPTE, Ha
J0pOTax, C JJIEKTPUYECKHMM W TEIUIOBHIM OOOpPYJOBAaHHMEM B JOMAIIHHUX YCIOBUSX,
c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U

TAKOTO K€ MpaBa y JPYroro 4ejaoBeka; 6)

TPYAOBOI'O BOCIIMTAHUSA .
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aKTUBHOE Yy4YacTHE B pCIICHHH TMPAKTUYECKUX 3anad (B pamMKax CeMbH,
0o0pa30BaTeIbHOM OpraHM3alMK, TOpOja, Kpas) TEXHOJOTHMYECKOH W COLMATbHON
HaIpaBJICHHOCTH, TPeOyIOIKUX B TOM Yucle W (U3MYECKUX 3HAHUM; HHTEpPEC K
MPaKTUYECKOMY M3yUEHHUIO Npodeccuid, CBSI3aHHBIX ¢ (PU3UKOH;

7) KOJIOTHYECKOr0 BOCIIMTAHMS:
OpHEHTAIHs HA TIPUMEHEHNE (DM3UUECKHUX 3HAHMI IS PEIIeHUs 3a1a49 B 00J1aCTH
OKpY’KaloIIel Cpesl, IIIaHMPOBAHUS IIOCTYIIKOB M OIIEHKH HX BO3MOKHBIX

NOCIIEACTBUM [l OKPYIKAIOUIEH cpesbl; OCO3HAaHUE TI100aIbHOI0 XapakTepa
9KOJIOTHUECKUX MPOOJIEM U MyTel MX pelIeHus; 8) aganTanuu K H3MeHAIOIHMCSI
YCJOBHAM COLMAJIBLHOU Y IPUPOIHOU CPebl:

NOTPpeOHOCTh BO B3aUMOJICCTBUU MPU BBHIMOJTHEHUH UCCIICIOBAHUIN U TPOCKTOB

(bu3MYecKON HaNpaBJICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSM JIPYTHUX; MOBBIIICHUE
YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAEATEIbHOCTh; TOTPEOHOCTH
B (hpopMUpOBAHUM HOBBIX 3HAHUH, B TOM uuciie (opMyIupoBaTh UCH,

MOHSTHUS, TUIOTE3bl O (HU3MYECKUX OOBEKTaX M SIBJICHUAX; OCO3HAHHE Je(UIIMTOB
COOCTBEHHBIX 3HaHHI U KOMIIETCHTHOCTEH B 00J1aCTH

(Gu3MKY; TIIAHUPOBAHKUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PU3MUYECKUX 3HAHUMH,
CTpEeMJICHHE aHAJM3UPOBATh U BBISBJIATH B3aUMOCBSI3H MPUPO/IbI, 00IIECTBA U

HSKOHOMHUKH, B TOM YHUCJIE€ C HCIOJIb30BaHHEM (DU3UUYECKUX 3HAHMM; OIEHKAa CBOMUX
JEUCTBUMN C YUETOM BIMSIHUS HA OKPYKAIOIIYIO CPEay, BOZMOKHBIX

r7100aJIbHBIX ITOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUS IpOrpaMMBbl M0 (M3HKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOydaromierocst 0yayT copMUpoOBaHBl METaPEeIMETHBIE PE3YJIbTATHI,
BKJIIOYAIOIIINE TT03HABATEIbHbBIC YHUBEPCAIbHBIC YICOHBIE IEHCTBUS, KOMMYHUKATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC ICUCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIC YUeOHBIC TCHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eicTBHS BaszoBbie
JOrHYecKHue JeHCTBHA:
BBIIBIISAITh U XapaKTePU30BaTh CYIIECTBCHHBbIC IMPU3HAKH OOBCKTOB (SBJICHHIA);
YCTaHABIIMBATh CYIICCTBCHHBIM MPHU3HAK KJacCU(PUKAIIMHA, OCHOBAHHUS
Ui 0000IIEHWsT W CPaBHECHMS, BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUYHS B
paccmaTpuBaeMbIX (pakTax, TaHHBIX
n  HaOIMIOJCHMAX, OTHOCSAIIUXCS K  (U3UYECKUM  SBJICHUSIM;  BBISABJISATH
MIPUYUHHO-CJICICTBEHHBIE CBS3M NPU H3YYCHUU (PU3MUYECKUX SBICHUW M TPOIIECCOB,
JIeJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM JCIYKTUBHBIX M HHIYKTUBHBIX YMO3AKJIFOUCHUU,
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BBIJIBUTATh TUITOTE3HI O B3aUMOCBS3SIX (PU3MYCCKUX BETMYNH; CAMOCTOSATEIHLHO BEIOMPATH
croco0 perreHuss yuyeOHOH (u3ndeckoi 3amaun (CpaBHEHHUE HECKOJIBKHUX BapHAHTOB
penieHus, BbIOOp HamOojee MOAXOASIIEr0o € Y4ETOM CaMOCTOSITENBHO BBIIEIECHHBIX
KPUTEPHEB).
Bba3oBble uccienoBareibcKkue 1eiicCTBUSA:
WCIIOIb30BaTh BOMPOCHI KAk MCCIEAOBATEILCKUM HWHCTPYMEHT TO3HAHUS,
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IIJIAaHY OIBIT, HECIOKHBIN
bu3MYeCKUl  AKCIIEPUMEHT, HEOOJNbIIoe HuccleqoBaHne (U3UUYECKOTO  SIBJICHUS,
OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAILINIO, TOJTYUYCHHYIO B X0J1€
UCCJIEIOBAHUS WJIM 3KCIEPUMEHTA; CaMOCTOSITENIbHO (hopMylupoBaTh 00OOIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM

NPOBEIEHHOTO HAOJIO/IEHUs, OINbITA, MCCIEI0BAaHUSA; MPOTHO3UPOBATh BO3MOXKHOE
JanbHeiee pa3BuTue PU3NYECKUX MPOIECCOB, a TAKXKE BBIIBUTATh MPENOI0KEHUS 00
UX Pa3BUTHM B HOBBIX YCIIOBUAX U KOHTeKcTax. Pabora ¢ nH(popmanueii:

NPUMEHSTH PA3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI MPU TOUCKE
U oTOOpe MHPOPMALUU WM JAHHBIX C YYETOM MpeJIOKeHHOW yueOHOU (pu3anyeckon
3a/1a4H;

aHANIM3UPOBATh, CHCTEMATH3UPOBaTh W  HHTEPHPETUPOBATH  HUH(OpMAIUIO
pa3IUYHBIX BUIOB U (HOPM TPENICTABICHHUS; CAMOCTOSATEIBLHO BBIOUPATh ONTHUMAIIbHYIO
dbopMy mpexactaBieHus HMHPOPMALUMM U WUIIOCTPUPOBATH peIlIaeMble  3a/ayu
HECJIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOU TpaduKoil 1 UX KOMOUHAIUSIMHU.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHS

B XO7€ OOCYXXJICHHS Yy4eOHOTO MaTepHalia, pe3yJbTaToB JTabOpaTOPHBIX padoT H
MIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIa€MOI TeMbl M BBICKA3bIBATh HJICH,
HalleJICHHBIE HAa pEIICHUE 3aJa4yd U TOJJIepKaHhe OJarokKenaTelTbHOCTH OOIIeHHUS;
COTIOCTABJISITh CBOM CYXKJICHHS C CYKICHUSIMH JAPYTUX YUYaCTHUKOB JINAJIOTa,
O0OHapY>KMBATh PA3TUYUE U CXOJICTBO TO3UIINI; BBIPAXKATh CBOIO TOUKY 3PEHHSI B YCTHBIX
M TMHCHbMEHHBIX TEKCTaX; MyOJUYHO TPEACTaBIATh pPEe3yJIbTaThl BBITIOJTHEHHOTO
¢dusngeckoro onbiTa (IKCIEPUMEHTA, UCCIICIOBAHUS, IIPOCKTA).

MOHUMATh ¥ UCTIOIH30BATh MPEUMYIIECTBA KOMAHIHOW U WHANBUIYATHLHON pabOThHI
MpU PENICHHH KOHKPETHOW (PU3WUeCKOW MpOoOIeMbl; MPUHUMATh II€H COBMECTHOU
JeSITENHbHOCTH, OPTaHW30BBIBATh JEHCTBHS MO €€ JOCTHKEHUIO. PACTIPEIEISITh POJIH,
o0CyX/IaTh TPOIECChl W Pe3yJbTaThl COBMECTHOW pPabOThl, 0000maTh MHEHUS
HECKOJBKHUX JIFOJICH; BBITIONHITH CBOIO YacTh pPaOOThI, JOCTHTas KadeCTBEHHOTO
pe3ynbTara 1mo CBoeMy
HAIPaBJICHUIO U KOOPJAUHUPYS CBOU JEHCTBUS C IPYTUMU YJICHAMHU KOMAaH/IbI; OIICHUBATh

KaueCTBO CBOETO BKJIaJla B OOIINN MPOIYKT IO KPUTEPHSIM,
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CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHUSI.
PerJIHTI/IBHbIe YHuBEpCaJdbHbIC yqeﬁnble IlEﬁCTBI/IH
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYALMSIX, TPEOYIOIUX

JUISL petieHus: pU3NYECKUX 3HaHUW; OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0/1aX MPUHATHS
pemieHuid (MHIUBUIYAILHOE,

NPUHATHE PEIICHUS B TPYIIE, NPUHITAE PEUICHUH TPYIION); CaMOCTOSTEIbHO

COCTAaBJISATh AJITOPUTM pelieHus: GU3HUeCKOM 3a/1au WK TUIaHa UCCIIEA0BAHMS C yUETOM

UMEIOLUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTHpPOBATh

npeajaraeMble BapuUaHThl pELICHUMN; JAenaTh BBIOOp W OpaTh OTBETCTBEHHOCTH 3a

peuieHue.

CaMOKOHTPOJIb, JMOLUMOHAJIbHBIA HHTEJUICKT:

HaBaThb QaJCKBATHYIO OICHKY CHTyallUM W MpcajiaraTb ILJIaH ee N3MCHCHMUS,
OOBSICHITH IMPUYKNHBI JOCTUKCHUA (HQ}IOCTI/I}KCHI/IH) PE3YJIIBTATOB ACATCIIBHOCTH,
AaBaTh OLCHKY HpI/IO6p€TéHHOMy OIIBITY; BHOCUTH KOPPCKTUBBI B JACATCIBHOCTH (B TOM
YUCJIC B X0 BBIITOJHCHUA (I)I/ISI/IIIGCKOI‘O HCCIICOOBaHUA NN HpOGKTa) Ha OCHOBC HOBBIX
O6CTOHT€HBCTB, N3MCHUBIIUXCA CI/ITyaHI/Iﬁ, YCTAaHOBJICHHBIX OHII/I60K, BO3HUKIINX
pr,HHOCTeﬁ; OOCHUBATB COOTBCTCTBUC PE3YyJIbTaTa LCJINU U YCIIOBUAM.
CTaBUTH ce0s1 Ha MECTO APYTroro 4€jI0BCKa B X0AC CIIopa HIIN IUCKYCCHUH

Ha HAY9YHYIO TeMY, TIOHUMaTh MOTHBBI, HAMEPEHUS U JIOTHUKY JPYTOro. MPU3HABATH CBOE
IpaBo Ha OMMOKY MPH peleHUH GU3NICCKHUX 3a/1a9 WITH

B YTBEP)KJICHUAX HA HAYUYHBIEC TEMbI M TAKOE K€ IIPABO JPYyIoro.

INPEIJMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 KJjiacce TpEeIMETHBIE pe3yJbTaThl HAa 0a30BOM ypOBHE
JIOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TOHATHSA: (PU3NUYECKHME W XUMUYECKHUE SIBICHHS, HaOIIOACHHE,
HKCIIEPUMEHT, MOJIEb, TUNOTE3a, CAUHUIIB (U3HUYECKUX BEIWYMH, aTOM, MOJEKyIa,
arperaTHbie COCTOSHUS BemecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOE), MEXaHUYIECKOe
IBW)KCHHE  (paBHOMEpHOE,  HEpaBHOMEPHOE,  MNPSAMOJMHEHHOE),  TpPaeKTOpHS,
paBHOJICHCTBYOIIAs cwil, jcdopmarus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
cooOMmaronIrecst CoCybl; pa3inuuath sBieHus (nuddysus, TerIoBoe ABMKCHUE YaCTHUIL
BEIIECTBA,

PaBHOMEPHOE IBHM)KEHUE, HEPABHOMEPHOE ABHKECHWE, MHEPLMS, B3aUMOJACHUCTBUE TeET,
paBHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOM OChIO BpAIllEHUs, Iepelladya JaBJICHUA
TBEPJIBIMU TEJaMH, KUAKOCTAMH MU Trazamu, aTMochepHoe AaBjeHue, IJIaBaHHE Tel,
MPEeBPAICHUS] MEXaHUYECKOW YHEPTHH) MO ONMMCAHUIO WX XapaKTePHBIX CBOWCTB M Ha
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OCHOBE OIBITOB, JIEMOHCTPHUPYIOUIMX JaHHOE (PU3UUECKOE SBJIECHUE; PACIIO3HABATh
MPOSIBJIEHNE U3YUYEHHBIX (PU3MUECKUX SBICHUHN B OKPYKAIOIIEM

MHUpE, B TOM Yucie puznueckue siBICHUs B TPUPOJIE: TPUMEPHI IBUKEHUS C Pa3IMUYHBIMU
CKOPOCTSMHU B JKMBOM M HEXMBOM NPUPOJE, ACHUCTBUE CUJIbI TPEHUS B IIPUPOAE HU
TEXHUKE, BJIHUSHUE aTMOC(EpHOro MaBJCHUS Ha >KUBOM OpraHU3M, IUIaBaHUE PbIO,
phlYard B TeJ€ YeJIOBEKa, MPH 3TOM IEPEBOAMTH MPAKTHUYECKYIO 33Jaduy B Y4YEOHYIO,
BBIJICTISITh CYIICCTBCHHBIC CBOWMCTBA (NMpU3HAKK) (PU3NYCCKUX SIBJICHUH; OMHMCHIBATH
M3YUYCHHbIE CBOMCTBA TeNl W (pU3MUECKUe SBICHUS, UCTIONL3Ys (PU3nueckue BETUYUHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa
YIPYTOCTH, CHJIA TSDKECTH, BEC Tella, CUJIa TPEeHUs, aBjieHue (TBEPIOro Tema, )KUKOCTH,
rasa), BHITAJIKABAIOIIAS CUJIa, MEXaHWYEeCKasi pab0Ta, MOIIHOCTb, IJICYO CHJIbI, MOMEHT
CUJIbl, KOA(DPPUIMEHT TOJE3HOrOo JCHCTBUS  MEXaHM3MOB, KHUHETHYECKas W
HOTEHI[HAJIbHAS DHEPIHs), MPH OMHCAHUU MPABUIBHO TPAKTOBATh (HU3MUSCKUN CMBICI
UCITIOJI3YEMBIX BEJIMYWH, NX 0003HAYCHHUS U €IUHUIIBI (PU3NUECKUX BEJIMYNH, HAXOIUTh
dbopMyJIibl, CBS3BIBAIONIME JTAHHYIO (DU3UUYECKYI0 BEIUYUHY C JPYTMMH BEIUYHMHAMHU,
CTPOUTH I'paUKN M3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIIMYMH, XapaKTepHU30BaTh
CBOICTBA TeJ, (PU3NYECKUe SIBICHUS U MPOIECCHI, UCTIONIb3Y I

HpaBWiia CIIOKEHUS cui (BIOJb OXHOM mpsiMoi), 3akoH ['yka, 3akon [lackains, 3akoH
Apxumena, MpaBuiio paBHOBecHs pbiuara (0J10Kka), «30J0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHHUs MEXaHWYECKON 3HEepruu, IMpH 3TOM JaBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHa M 3alKChIBaTh €r0 MAaTeMaTHYeCKOE BBIpAKEHHE, OOBICHATh (U3UUYECKUE
SBJICHUS, IPOLECCH] M CBOMCTBA TEJI, B TOM YHUCIIE U

B KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBISABIATH
PUYUHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTh OOBSICHEHHE U3 1-2 JTOTMYECKUX IIaroB C
ornopoit Ha 1-2 W3y4YeHHBIX CBONCTBA (YU3UUYECKHUX SIBICHHUH, (DU3NUECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH; pellaTh pacdyE€THbIC 3a7auu B 1-2 AEMCTBUS, WCIONB3Ys 3aKOHBI U
dbopMyIIbl, CBA3BIBAIONINE (PU3MYECKHE BETUUYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJa4yH
3aMHUChIBATh KPATKOE YCIIOBHE, TMOJCTAaBIATh (DU3UYECKHE BEIMYWMHBI B (POPMYIBI U
MPOBOJUTH PACyY€Thl, HAXOJIUTH CIPABOYHBIC JaHHBIC, HEOOXOAMMBIC NJISi PEIICHUS
3a/1a4, OIICHUBATh PEATUCTUYHOCTh TOMyYeHHOU (PU3NYECKON BETMYMHBI; PACTIO3HABATH
po0IeMBbI, KOTOPHIE MOKHO PEIIUTh MPU TMOMOITH (HU3HUECKIX METOIOB, B ONMKUCAHUU
WCCJICJIOBAHMSI BBIJCIATH TPOBEPSIEMOE MPEIIONIoKeHne (TUIoTe3y), pasiudath |
WHTEPIPETUPOBATH MOIYICHHBIA PE3yIbTAT, HAXOAUTH OIIMOKM B XOJE OIBITA, JENaTh
BBIBOJIBI 110 €T0 Pe3yJIbTaTaM; IPOBOAUTH OIBITHI IO HAOIIOACHHUIO PU3NUECKUX SIBICHUN
WM (PU3HIECKHIX

CBOMCTB Tem. (hopMyIHUpOBaTh MPOBEPSIEMBIC TIPETIOIOKEHHUS, COOMPATh YCTAHOBKY U3
MPEJIOKEHHOTO0 000pYI0OBaHMs, 3aMKUCHIBATh XOJI OMbITa U (GOPMYJIUPOBATH BHIBObI;
BBITIOJTHSATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACChl Tesa, 00bEMa, CHUITbI

U TeMIepaTypbl ¢ UCIOJIb30BaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMKUCHIBATH
MOoKa3aHus MPHOOPOB C YUETOM 3aJaHHON aOCOIIOTHOM MOTPEIIHOCTH H3MEpPEHUH;
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MIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (DU3WYECKOW BEIUYMHBI OT JPYrou C
UCTIOJIb30BaHUEM TMPSMBIX H3MEpPEHH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBHKYIIETOCS
TeJa OT BPEMEHHU ABWIKEHHS TEJa, CHIIBI TPEHUS CKOJIBKEHHUS OT Beca Tejla, KayecTBa
00pabOTKM TOBEPXHOCTEM TEd W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAAH
CONPHUKOCHOBEHHMS T€Jl, CHJIbl YOPYTOCTH OT YJJIMHEHUS INPY>KUHBI, BBITAIKHABAIOLIEH
CWIbl OT 00bEMa MOTpYyKEHHOM YacTU Tella M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
IJIaBaHUs TeJ, YCJIOBUM paBHOBECHUs pbluara U OJOKOB, y4aCTBOBATh B IJIAHUPOBAHUU
y4eOHOTO HCCIIeJOBaHUsl, COOMpAaTh YCTAHOBKY W BBIMOJHATH M3MEPEHUs, CIenys
NPEMIOKEHHOMY IUIAHY, bukcupoBaTh PE3YIBTATHI MOTYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BETUYHMH B BUJIE MPEJI0KEHHBIX TaOJIUIl U TpaUKOB, AesaTh
BBIBO/IBI N0 pe3yiabTaTaM WCCIEA0BAaHMS; NPOBOJUTH KOCBEHHBIE H3MEPEHHS
¢Gu3nuecKkux BearuuH (IUIOTHOCTH BEIECTBA
KUIKOCTU U TBEPJIOTO TEJA, CUJIa TPEHUS CKOJIBXKEHUS, TaBIICHUE BO3/lyXa,
BBITAJIKMBAIOILIAsl CUJIA, IEMCTBYIOIIAs Ha MOTPYKEHHOE B )KUAKOCTD TEJO,
K03 PUIIUEHT TOJIE3HOTO JCHCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS HPEATOKECHHOM
MHCTPYKIIMH: TIPY BBITIOJIHEHUH U3MEPEHUI COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISATH 3HAUEHUE NCKOMOM BETMYUHBI; COOMIOATh MPaBUia TEXHUKU
0€301acHOCTH MpHU padoTe ¢ J1abopaTOPHBIM

000pyIOBaHUEM; YKa3bIBATh PUHITUTIBI JCHCTBHS TPHUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AWHAMOMETp, COOOIIAMIINECS COCyIbl, OapoMeTp, pbIvar,
TIOJIBMKHBIN 1 HEMTOIBIDKHBIN OJI0K, HAKIIOHHAS IJIOCKOCTh; XapaKTepU30BaTh MPUHITUTIBI
JCUCTBHUS N3YYCHHBIX TPHUOOPOB U TEXHUYECCKHX YCTPOUCTB C OMOPOii HAa UX onucanus (B
TOM 4YHWCJE. TIOMIIMITHUKH, YCTPOHCTBO BOJONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETp), UCTIONb3Ys 3HAHUS O CBOMCTBAX
bu3MYeCKUX SBJICHUNW W HEOOXOAWMBbICe (HU3WYECKUE 3aKOHBI M 3aKOHOMEPHOCTH,
HOPUBOIUTH TpuMepbl (HaxoAuTh HHGOPMAIMIO O TMpUMEpax) MNPAKTHYECKOTO
WCIIOJIb30BaHUSl (U3NYECKUX 3HAHWW B TIOBCEAHEBHOW KHM3HU i oOecreueHus
0e3omacHOCTH TpU OOpamieHuu ¢ MNpuOOpaMu W TEXHHUYECKHUMH YyCTPONCTBaMHU,
COXpaHEeHUS 370POBBS M COOJIOIEHUS HOPM PKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIICH
cpelie; OCyIIEeCTBIATh OTOOP HCTOYHUKOB nH(opMmaluu B IHTepHETe B COOTBETCTBHUH
C 3aJJaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUM U Ty TEM
CpPaBHEHUS PA3TMYHBIX HCTOYHUKOB BBIACIIATH HHPOPMAIIUIO, KOTOPAs SBISETCS
IPOTUBOPEUHUBON I MOKET OBITh HETOCTOBEPHOM; UCIIOJIB30BATh  MPHU
BBITIOJTHEHUN y4eOHBIX  3aJIaHW  HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
¢du3rUecKoro cofiepKaHus, CIipaBOYHbIE MaTepUabl, pecypchl cetu HTepHeT,
BJIQJCTh  NpUEMaMU KOHCIICKTHPOBAHMS TEKCTa, npeoOpa3oBaHus
nH(}OpMAITUHU U3 OJTHON 3HAKOBOUM CHCTEMBI B IPYTYIO; CO37aBaTh COOCTBECHHBIC
KpaTKHe MIChbMEHHBIC U YCTHBIE COOOIICHUST Ha OCHOBE
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2—3 WCTOYHUKOB HH(POpMalMUU (PU3UYECKOr0 COAEpkKaHUSA, B TOM YHUCIE MyOIUYHO
JIeN1aTh KpaTKHe COOOLIEHUS O PE3yIbTaTaxX MPOEKTOB WM YUeOHBIX UCCIAEAOBaHUM, TpU
TOM TPAMOTHO MCHOJB30BATh H3YUYEHHBbI NOHATHMHBIA anmapar Kypca (U3MKH,
COIMPOBOXK/JAaTh BBICTYIICHUE IMPE3CHTALMEH; MPU BHIIOJIHEHUH YYEOHBIX MPOEKTOB U
UCCJIEeI0BAHUM pacnpeesiTh 00S3aHHOCTH B IPYIINE B COOTBETCTBUU C IIOCTABJIEHHBIMU
3aJla4aMM, CIEAUTh 32 BBINOJHEHHEM IUIaHA JEWCTBUM, aJCKBaTHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JAESATENbHOCTb TPYIIbl, BBICTPaUBaTh KOMMYHHUKAaTUBHOE
B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K xoniy oOyuenuss B 8 kJjiacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM!

UCIIOJIb30BATh MOHATHS: Macca v pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJ, arperaTHbie COCTOSIHUSI BEIIECTBA, KPUCTAINIMYECKHME W aMop(dHbIe Tena,
HACBHIILICHHBIN U HEHACBIIICHHBIN Map, BIAKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPECHHSA
SHEprus, TEIJIOBOM JBUraTeb, JIEMEHTAPHBIN DJIEKTPUUECKUMN 3apsjl, dIECKTPUUECKOE
1oJI€, MPOBOJHUKU U JUAIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE TOJIE;
pas3inyaTh sSBJICHHS (TCIIOBOE PacIIuPEHHE U CXKAaTHe, TEILIoNepeaya, TCIIOBOe
paBHOBECHE, CMayuBaHWE, KallWULIPHBIE SBJIICHUS, MCIApEHUE, KOHACHCALUS,
IIJIABJICHUE, KpUCTAJUIU3ALUS (oTBepaeBanue), KUIICHHE, TeIuIonepenada
(TeTIONPOBOTHOCTh, KOHBEKIIUS, HM3JIyYCHHUE), SJICKTpHU3alMs TeJ, B3aUMOJCHCTBHE
3apsi0B, ACHUCTBUSA JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJCHUCTBUE
MAarHuTOB, JEHCTBME MATHUTHOIO IIOJI1 HAa IPOBOJAHUK C TOKOM, 3JIEKTPOMarHWTHas
WUHIYKIMS) 10 ONHCAHUI0 KX XapaKTePHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOEe (U3MUECKOe SABJICHHE; pACIO3HABATh MPOSBICHUE
U3YYCHHBIX (PU3NUECKHUX SBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHCle (PU3NYECKHE SIBIICHUS B MPHUPOJE. MOBEPXHOCTHOE HATSKEHUE U
KaNWUISPHbIE SIBIICHUS B MPUPOJE, KPUCTAIBI B mpupone, uznydenwe ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHME POCHI, TyMaHa, WHEs, CHETa,
AIEKTPUUECKHE SBIICHUS B aTMOC(EpE, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, Jipeiid MOoI0COB, POJIb MATHUTHOTO TIOJIS JJIA KU3HU Ha 3emiie, MOJspHOe
CUSTHUE, TIPH 9TOM TIEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B YUEOHYIO, BBIJICTISATh
CYIIECTBCHHBIE CBOWMCTBA (MPU3HAKN) (PU3UYCCKUX SBJICHHI; ONUCHIBATh WM3YUCHHBIC
CBOWCTBA TeJl M PU3HUCSCKUE SIBIICHHUS, UCTIONB3YsI (PU3MUSCKHE BEIMUUHBI (TeMIieparypa,
BHYTPEHHSASI DHEPrus, KOJIMYECTBO TEIUIOTHI, YJEJbHAsA TEIUIOEMKOCTh BEIIECTBA,
yenbHas TEIJIOTa MJIABJICHHUs], yIeJIbHAs TEII0Ta NapooOpa3oBaHus, yAelbHas TeIJIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOW  MAIIWHBI,
OTHOCUTEIIbHAS BIIAXKHOCTbH BO3AYyXa, SJIEKTPUUYECKUH 3apsiji, CHIa TOKA, JJIEKTPUUECKOE
HaIpsbKeHKE, COMPOTUBIICHUE MMPOBOJHUKA, YACIbHOE COMPOTUBIICHHE BEILIECTBA, paboTa
Y MOIIIHOCTBH JICKTPUYCCKOTO TOKA), IPH OTIMCAHNH MPABUIBLHO TPAKTOBATH (PU3UICCKUI
CMBIC/T HUCIOJb3YEMbIX BEJIMYMH, OOO3HAYEHUS M E€AUHULBI (PU3NUYECKUX BEJIIMYUH,
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HaxoJauTh (OPMYJIbl, CBS3BIBAIOIIME JAaHHYI (U3MYECKYI0 BEIMYHMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH TPa(PUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOWCTBA Tej, (PU3MUECKUE SBJICHUS U MPOIECCHI, MCHOJb3Ys
OCHOBHBIC TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHHS BEIECTBA,
MPHUHIKIT CYTEPIIO3UIUH TToJiekH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHCHHS 3apsija,
3akoH OMa JJ1g yyacTka 1enu, 3aKoH Jxoymns—JIeHIia, 3aKkoH COXpaHeHUs JHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alKChIBATh €ro MaTeMaTHYeCKOE
BBIpaXKEHUE; OOBSCHITH (PU3UUECKUE MPOIECCHl W CBOWMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE
CUTyalluid  TPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BBISIBIIATH ~ MPUYHUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHUE U3 1-2 mornueckux maroB ¢ onopoi Ha 1-2
U3YUYEHHBIX CBOMCTBA (PU3UYECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEH; pelIaTh pacuéTHhIC 3a/aud B 2—3 JEHUCTBUS, MCIOJIb3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBaIONINE (PU3MUECKHE BEIMYMHBI. HA OCHOBE aHaJIM3a yCJIOBUS 3a/1auu
3aMUChIBATh KPATKOE YCIOBUE, BBISABISATH HEAOCTATOK JAHHBIX JUISl PEIICHUS 3aadH,
BBIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JJIsSI €€ PEeIIeHUs, TPOBOIUTHh PACUETHI U
CpaBHUBATh MOJYYEHHOE 3Ha4YeHUE (HPU3NYECKON BEITMYMHBI C M3BECTHBIMH JTAHHBIMU,;
pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEITUTh MTPU TOMOIIH (PHU3UIECKUX METOOB,
UCTIONIB3Ysl OINMCAHHWE HCCIAEOBAHUS, BBIICIATh TPOBEPSIEMOE MPEIOIOKEHHE,
OIICHUBATh TMPABWIBHOCTh TOpPsAJIKA TPOBEACHUS UCCIEAOBAHUSA, JejaTh BBIBOJBI;
ITPOBOJIUTH OTIBITHI IO HAOTIOICHHUIO (PU3HYECKHUX SABJICHUN WU (PU3UUECKUX CBOMCTB TEI
(kanmuUIIpHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHHUS BO3yXa OT €ro 00bEMa, TEMIIEPATyPHl,
CKOPOCTH TIPOIIECCa OCTHIBAHMS W HArpEeBaHUS MPU M3IYYCHUH OT I[BETa M3JIydaloIlleH
(morsoraroieii) IOBEPXHOCTH, CKOPOCTh UCHAPEHHUS BOABI OT TEMIIEPATyPhl KUIKOCTH
U Tuiomanyd e€ TMOBEPXHOCTH, AJICKTPHU3AIUA Tel M B3aWUMOJCUCTBUE JJICKTPUUCCKHUX
3apsiIOB, B3aWMOJICHCTBHE IMOCTOSHHBIX MAarHWTOB, BH3yaJM3allMsl MarHUTHBIX IOJICH
MIOCTOSIHHBIX MAarHUTOB, JEHCTBHUS MAarHUTHOTO IOJISI HA MMPOBOJAHUK C TOKOM, CBOMCTBA
3JICKTPOMAarH1uTa, CBOWMCTBA 3JICKTPOJBHUIATENS IOCTOSHHOTO TOKa). (opMylIHpoBaTh
MpOBEPSIEMbIE  TPEATIONOKEHUS, COOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000pyT0BaHMS, ONTUCHIBATH X0 ONBITa U (DOPMYJIMPOBATH BBIBOIBI; BHITIOJIHSTE MPSMBIC
W3MEpPEHHUsI TeMIepaTypbl, OTHOCHUTEJIBbHOM BJIAKHOCTU BO3JyXa, CHJIBI TOKa,
HaIpsDKCHHUSI C HUCIOJIb30BAHMEM aHAJIOTOBBIX NPHOOPOB M JATYHMKOB (DH3UUCCKUX
BEJIMYMH, CPAaBHUBATh pPE3YyJbTAaThl HM3MEPEHUN C Y4E€TOM 3aJlaHHOW aOCOJIFOTHOM
MTOTPEITHOCTH; MPOBOJIUTH MCCIICIOBAHNE 3aBUCHMOCTH OJJHOM (PM3MYECCKON BEITHMYHHBI
OT Apyrou
C HCITOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH COIIPOTHUBIICHHUS IIPOBOJHUKA OT
€ro JUIMHBI, TUIOMIAJA TOTEPEYHOT0 CEUYCHHUS M YJEIHHOTO COMPOTHUBIICHUS BEIIESCTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYILIETO Yepe3 MPOBOJHUK, OT HANIPSIKEHHUS Ha MPOBOJIHUKE,
MCCJICIOBAHME TIOCACAOBATEILHOIO W IapajIebHOTO COECIWHEHHH IPOBOJIHHMKOB):
IJIAHUPOBATh HMCCIE0BAaHNUE, COOMpaTh YCTAHOBKY M BBIMOJHATH HU3MEPEHUs, CICIys
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MPEIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOTYUYEHHOW 3aBUCHUMOCTH B BHJIC
Tabnui, U rpaduKoB, JAENaTh BBIBOABI MO pe3yJbTaTaM HCCIEAOBaHUS; MPOBOJUTH
KOCBEHHBIC H3MepeHHUs (U3MYECKUX BeIWYWH (yAeldbHas TEIUIOEMKOCTh BEIECTBA,
COIPOTHUBJICHHE NMPOBOHUKA, pa00Ta U MOITHOCTD 3JIEKTPUUECKOTO TOKA): IJIAHUPOBAThH
U3MEPEHUs, COOUpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYyS MPEeII0KeHHOM
WHCTPYKIIMHM, W BBIUUCIATH 3HAYCHHE BEJIMYMHBI, COOIIOJATh MpaBujia TEXHUKH
0€30MacHOCTU MpHU padboTe ¢ 1abopaTOPHBIM

000py/IOBaHUEM; XapaKTEPU30BaTh NPUHIUIILI JCHCTBUS H3YUYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOUCTB C OMOPOM HAa UX OMHUCAHHUsA (B TOM YHCJIC. CHCTEMa OTOILICHHMS
JIOMOB, TUTPOMETP, MapoBasi TYpOHHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKOM
SHEPIHH, DJIEKTPOOCBETUTENIbHBIC MPUOOPHI, HArpeBaTEIbHBIE JJICKTPONPUOOPHI
(mpuMepsl), IICKTPUYCCKUE MPEIOXPAHUTEIH, DJIEKTPOMATHHUT, 3JICKTPOIBUIATEIb
MOCTOSIHHOTO TOKa), HCIOJb3ys 3HAHHUA O CBOWCTBAX (U3MYCCKUX SBJICHHHA WU
HEeoOXoauMble (PU3MUECKHe 3aKOHOMEPHOCTH; PAaCIO3HABAaTh MPOCTHIC TEXHUYECKUE
YCTPOUCTBA U U3MEPUTEBHBIC MPUOOPHI

0 CXeMaM M CXeMAaTHYHBIM PUCYHKaM (3KHIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBHUTraTellb BHYTPEHHErO CrOpaHus, JJIEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBI DJIEKTPUYECKUX LIETeH C IMOCIeI0BaTeIbHbIM U TMapauIeNbHbIM COSAMHEHHEM
AJIEMEHTOB, pa3iuyas YCIOBHbIE O0O3HAYEHUS AJIIEMEHTOB JJIEKTPUUYECKUX IIeTeH;
NPUBOIUTH TpuMepbl (HaxoauTh HHGOPMAIMIO O TMpUMepax) MNPAKTHYECKOTO
UCIIOJIb30BaHUsT (PU3WYECKUX 3HAHUW B TOBCEIHEBHOW JKM3HU IJsi OOecreyeHUs
0e3omacHOCTU TMpU OOpalieHuu ¢ MpudopaMu U TEXHHUYECKHUMH YCTpPOMCTBaMHU,
COXpaHEHUS 370POBBS M COOIIOICHUS HOPM PKOJIOTHYECKOTO MTOBEJICHUS B OKPY KAIOIIEeH
cpelie; OCyIIEeCTBIATh MOUCK nH(popMmaluu pusudeckoro conepxkanus B UnrepHere,

HAa OCHOBE MMEIOIIMXCS 3HAHUM U MYTEM CPAaBHEHUS OTIOJHUTEIBHBIX HCTOYHUKOB
BBIICTISATh WHGOPMAIMIO, KOTOpas SBISETCS MTPOTUBOPEUMBOM WM MOXKET OBITh
HEJ0CTOBEPHOIA; UCIIOJIb30BaTh npu BBITIOJTHEHU T y4eOHBIX 3a/laHui
HAyYHO-TIOMYJISIPHYIO JINTEPATypy (HU3UUECKOTO COAEpkKaHUs, CIIPAaBOYHBIE MaTePUAJIbI,
pecypcel cetu HHTepHeTr, BiageTh NpUEMAaMHM  KOHCIIEKTUPOBAHHS  TEKCTA,
npeoOpa3oBanuss WHPOPMANMA W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTYHO; CO37aBaTh
cOOCTBEHHBIC TUCHMEHHBIE U KpaTKUe yCTHBIE cOOOIIeHus, 000011as nHPOpMaIIUIO U3
HECKOJBKUX WCTOYHHKOB (PU3WYECKOrO CONEpKaHWs, B TOM 4YHUCIE IyOJIUIHO
MPEACTABIATH PE3YIbTAThl IPOSKTHOM WIIU UCCIEA0BATEIbCKON AESTEIbHOCTH, IPU 3TOM
IrPaMOTHO HCIIONb30BaTh W3YYCHHBIM TMOHATUWHBIA ammapatr Kypca (U3HKH,
COTIPOBOKJIATh BBICTYIUICHHE TMPE3CHTAIMEH; TPU BBITIOJIHEHUN y4YEOHBIX MPOEKTOB U
WCCIEIOBaHNM (DU3UYECKUX TMPOIECCOB PACTPEACNITh OOS3aHHOCTH B TPYIIE B
COOTBETCTBHHM C MOCTABJICHHBIMU 3aJla4yaMH, CJICJAUTh 32 BHIIIOJHEHUEM ILJIaHA JICHCTBUIMA
U KOPPEKTUPOBATh €ro, aJIeKBATHO OIICHWBATH COOCTBEHHBIN BKJIAJ B JEATEIbHOCTD
IPYIIbl, BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJCIHCTBUE, TMPOSBISST TOTOBHOCTD
paspeniatb KOH(QIUKTHIL.
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K xoniy oOyuenuss B 9 kJjacce mpeiMeTHBIE pe3yJibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM!

WCIMOJIb30BaTh MOHSTHS. CUCTEMa OTCU€Ta, MaTepualdbHas TOYKa, TPACKTOPHUS,
OTHOCHTEJIBHOCTh MEXaHHYECKOTO JBMXKEHUSA, nedopmanus (ymnpyras, MmiacTHUECKas),
TPEHHE, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTh U IEPETPY3KH, LIEHTP TAKECTH,
a0COJIIOTHO TBEPJIOE TEJIO, LEHTP TAXKECTU TBEPAOIO TeJa, pABHOBECHE, MEXAHUUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, AJICKTPOMArHUTHBIE BOJIHBI, IITKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTb, CIEKTPHI UCITyCKaHUS
U TOTJIoNIeHus, anb(da-, O0era- W ramMMa-u3JIydeHus, U30TOIbI, sJepHAs SHEPreTHKa,
pa3iuuaTth SBJICHUSA (paBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJHMHEHHOE JBHIKECHHE,
PaBHOYCKOpPEHHOE MPSIMOJIMHENHOE JBUKEHUE, CBOOOJHOE MaJCHHUE Tell, pPABHOMEPHOE
JIBW)KEHUE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TE€JI, PEAKTUBHOE JIBUKECHHUE,
Koyie0aTeIbHOE JIBH)KCHHE (3aTyXalollne W BBIHYXJICHHbIC KoJieOaHWsA), PE30HAHC,
BOJIHOBOE JIBU)KEHUE, OTPAXKEHUE 3BYKA, IPSIMOJIMHENHOE PACIIPOCTPAHEHNE, OTPAKEHHE
U MPEJIOMJICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3JIokKEHUE OeI0ro CBeTa
B CIEKTP U CJOXEHHUE CIHEKTpPaJIbHbIX IIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs
PaJOaKTUBHOCTh, BOSHUKHOBEHHE JTUHEHUATOTO CIIEKTPa U3yUEHHUs) 10 OIMUCAHHUIO UX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HU3UYECKOE
SBJICHUE; PACIIO3HABATH MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKPY>KaIOIIEM
MUpe
(B TOM umciie pU3NUECKUE SBICHHS B MPUPOJIC: MPWIUBBI U OTJIMBBI, JIBHKCHHE TUIAHET
ConHeyHO# CUCTEMBI, pEeaKTUBHOE JABUKEHHUE JKUBBIX OPraHW3MOB, BOCIIPHUSITUE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHUE, CEHCMHMYECKHME BOJHBI, I[yHAMH, 05XO, IBETAa TeET,
ONTUYECKHE  SBJICHUS B  MPUPOJE, OHOJOTHYECKOe  JEHCTBHME  BHUJIKUMOTO,
yIbTPA(PUOIETOBOTO M PEHTIEHOBCKOTO H3JTyYCHHH, €CTECTBEHHBIH pPaJIMOAKTHBHBIN
¢$oH, KOCMUYECKHE TyUH, paIMOaKTUBHOE U3ITyUYEeHHUE TPUPOIHBIX MUHEPAJIOB, IEHCTBHE
pPalMOAaKTUBHBIX H3JIyYCHHH Ha OpPraHW3M 4YeJOBEKa), NpU OSTOM MEPEBOIUTH
MPAKTHYSCKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBCHHBIC CBOWCTBA (IPU3HAKM)
(du3nuecKkux SBICHUN; OMUCHIBATH M3yYCHHBIC CBONCTBA Tl W (DU3UYECKUE SBICHUS,
UCTIONB3ys (U3NYCSCKUE BEIMYUHBI (CpeoHSsI W MIHOBEHHAsh CKOPOCTh Teja IpH
HEPAaBHOMEPHOM JIBUKECHHUH, YCKOPEHUE, IEPEMEIICHUE, MYTh, YIJI0Basi CKOPOCTh, CHJIA
TPEHUs, CUJla YIPYTOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOJHOIrO MajJeHus, BEC Tena,
UMITYJIBC TeJla, UMITYJIbC CHJIBI, MEXaHW4YecKass paboTa W MOITHOCTh, TMOTEHIIMATbHAS
JHEprus Tena, NOAHATOTO HaJl MMOBEPXHOCTBIO 3€MIIM, TOTEHIHAIbHAA YHEPTUS CIKATOU
MPYKUHBI, KHHETHYECKAsl SHEPTHUsl, TOJIHAA MEXaHMYECKash SHEPrus, NEPUO U 4acTOTa
KoJieOaHU, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEelb
MPEJIOMJICHUST CPEJbl), TPU OINHUCAHWUU TPABWIBHO TPAKTOBATh (DU3WUYCCKUH CMBICI
HCIIOIb3YEMbIX BEJIMYMH, 00O3HAYEHUS M €IUHUIIBI (PU3MUYECKUX BEJIIMYUH, HAXOJHUTh
(dbopMyJibl, CBS3BIBAIOIIME JAHHYIO (DU3UUYECKYIO BEIUYUHY C JIPYTHUMHU BEIUYHMHAMU,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIIMYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NICCKUE SBJICHUS U IMPOIIECCHI, UCITONIB3Y S
3aKOH COXPAHCHHsI PHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHUS, TMPHHIIMI CYIEPIO3UIIUN
CWJI, TPHWHIMI OTHOCHTENbHOCTH [ammies, 3akoHsl HBIOTOHA, 3aKOH COXpAaHECHUS
UMITYJIbCA, 3aKOHBI OTPKCHUS W TMPEIOMIICHUS CBETa, 3aKOHBI COXPaHEHUS 3apsI0BOT0O
M MacCcoBOTO WYHCEN TPH SACPHBIX pEaKIusAX, IPH ITOM [1aBaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA M 3alMCHIBATh €0 MAaTEMAaTHYECKOE BBIPAKCHUE; OOBSICHSITH
¢u3nyuecKkre TPOIEeCChl M CBOHCTBA TElI, B TOM YHCIC M B KOHTEKCTE CHUTYyaIlui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISITH MPUYMHHO- CIICACTBEHHBIC CBS3H,
CTPOUTH O0BACHEHUE U3 2—3 JIOTMYECKUX I11aroB ¢ OMOpPoi Ha 2—3 U3yUYEHHBIX CBONCTBA
(Gu3HUECKHX SBICHUM, (PU3UICCKUX 3aKOHOB WITH
3aKOHOMEPHOCTEH; pemiarh pacdyéTHble 3amadu (ONMUparoIIMecss Ha cucteMy U3 2-3
ypaBHEHUH), UCIOJIB3Ys 3aKOHBI i (HOPMYJIbI, CBA3BIBAIOIIKE (PU3UUCCKHE BEIUIMHbI. Ha
OCHOBE aHAJIN3a YCIIOBUS 331291 3aITUChIBATh KPATKOE YCIOBUE, BBISBIISATH HEIOCTAIONITUE
WK U30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOUMBIE TSI PEIICHUS,
IIPOBOUTH PACUYETHI U OLICHUBATH PEATUCTUYHOCTD MOJyYCHHOTO 3HAYCHHS (PU3NICCKOMN
BCJIMYMHBI, paclo3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIMTh TPH TOMOIIU
(U3HYECKUX METOJIOB, MCIOJB3Ys OMHCAaHUEC HCCICIOBAHUS, BBIICIATH IMPOBEPSIEMOE
IPEATNONIOKEHNE, OIIEHUBATh MPABUILHOCTD MOPsJIKa TPOBEACHHUS UCCIICA0OBAHNS, I€JIaTh
BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUIM U ONIBITOB; IPOBOUTH OIBITHI TIO
HAOJTIOCHUIO (PU3UYECKUX SBJICHUHN MM (PU3NUECKHX CBOMCTB Tei (M3ydyeHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPruH, 3aBUCUMOCTH TMEpHoJaa KoJeOaHU
MPY>KUHHOTO MasiTHUKA OT MAacChl TPy3a M KECTKOCTH TMPYKUHBI U HE3aBUCUMOCTbH OT
aMILTUTYAbI MaJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpOCTPAaHEHHUE CBETA, Pa3lIOKEHUE
0eJIoro cBeTa B CIEKTP, U3yUEHHE CBOMCTB M300paKeHHS B INIOCKOM 3€pKaJie M CBOWCTB
HU300pakKeHUs MpeIMeTa B COOMpAIOIIeH JIMH3e, HaOII0ICHUE CIIONIHBIX U JTUHEHYAThIX
CIICKTPOB U3JIYUYCHHS). CAMOCTOSATEIHLHO COOHMPAaTh YCTAHOBKY M3 M30BITOYHOrO Habopa
000py1I0BaHMS, ONMUCHIBATH XOJ OMbITA M €ro pe3yJbTaThl, (OPMYIUPOBATH BBIBOJIHI;
MIPOBOJIMTH IIPH HEOOXOAMMOCTH CEPHI0 MPSAMBIX H3MEPEHHM, ONIPEIEIsis CpeIHee
3HaUCHHE U3MepseMOl BeaUYHMHBI ((POKYCHOE pacCTOSHHE COOMPAOIICH JIUH3HI),
00OCHOBBIBaTh BBIOOp cItOcOOa W3MepeHHs (M3MEpUTEIBHOTO MpHOOpa); MPOBOIAHTH
HCCIICIOBAHUE 3aBHCHUMOCTEH (DM3WYSCKUX BEIMYMH C HKCIOJb30BAHUEM TPSIMBIX
HU3MepeHul (3aBHCHMOCTh IYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBMKCHUHU 0O€3
HavyaJIbHON CKOPOCTH, IIepHoaa KoJIeOaHHH MaTeMaTHISCKOr0 MasiTHUKA OT JIJTMHBI HUTH,
3aBUCHMOCTH yTJjla OTPaXKCHHUs CBETA OT yrja MaJCHUS W yria MPeJOMJICHUS OT yria
MajcHUs). IUTAHMUPOBATh HCCIACAOBAHUE, CaAMOCTOSATEIBHO COOMpAaTh YCTAaHOBKY,
(bUKCUpOBaTh PE3YJbTATHl MOJYYCHHOW 3aBUCHMOCTH (DU3HMYECCKHX BEIUYMH B BHIC
Ta0IuI] ¥ TPadUKOB, JIeJIaTh BBIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHHMS,

MPOBOJIUTH KOCBCHHBIE HM3MEPEHUs (U3HUSCKUX BEIUYHMH (CPEIHSSI CKOPOCTh W
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JIBHXKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHus,
KECTKOCTh MPYKUHBI, KOAD(PUIMEHT TPEHUsI CKOJbXKEHHUS, MeXaHuyeckas paboTa u
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MOITHOCTb, YaCTOTa U NMEPUOJI KOJIEOAHUM MAaTEMaTUUECKOTO U MPY>KUHHOT'O MasiTHUKOB,
OINTHYECKAs CHJIa COOMPAIOIICH JIMH3bI, PAIMOAKTUBHBINA (JOH): MIIAHUPOBATH U3MEPEHUS,
coOMpaTh AKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHSATH HU3MEPEHUs, CIEAyS
MPEUIOKEHHOW MHCTPYKIMU, BBIYUCISATh 3HAYCHHE BEJIWYUHBI U aHAJIU3UPOBATh
MOJTyYEHHBIE PEe3YyJbTaThl C YYETOM 3aJJaHHOW MOTPEUIHOCTH HM3MEPEHUM; COoOIIoaTh
MpaBUJia TEXHUKU O€30MaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM

o0opynoBaHUEM; pa3audyaTh OCHOBHBIC MPU3HAKU HM3YUYCHHBIX (PU3UYECKUX MOJEIICH:

MaTtepuaabHas

TOYKa, a0COJIOTHO TBEPAOE TEJNO, TOUEYHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IJIaHeTapHas MOJeNIb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO SI/Ipa; XapaKTepU30BaTh
MPUHITUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI Ha UX
onucanus (B TOM YHUCIIE. CIIUIOMETP, JATYMKH TOJOKEHHUS, PACCTOSIHUS U YCKOPCHHUS,
pakeTa, PX0JIOT, OYKH, MEPUCKOT, (poToarnmapar, ONTUIECKUE CBETOBO/IbI, CIIEKTPOCKOTI,
J03UMETP, KaMepa BuibcoHa), HCob3ys 3HaHUS O CBOHMCTBAX (PU3UUECKHUX SBICHUN U
HEeoOXouMble (DU3NUYECKUE 3aKOHOMEPHOCTH; HMCIIOJIb30BaTh CXEMbl M CXEMATHYHbBIC
PUCYHKH HM3YYEHHBIX TEXHMUYECKHUX YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB U
TEXHOJIOTHYECKHUX MPOIIECCOB MPHU PEIICHUH YUECOHO-TIPAKTUYECKUX 3a/1a4, ONTUYCCKUE
CXEMBbI JJI TOCTPOCHHS M300paK€HUH B IUIOCKOM 3epKajie M COOHMparoliel JIHH3E,
NPUBOIUTH TpuMepbl  (HaxoAuTh HHMOPMAIMIO O TpUMepax) MPAKTHYECKOTO
UCIIOJIb30BaHUsT (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW JKM3HU IJsi OOecreyeHUs
0e3omacHOCTU TMpU OOpalieHuu ¢ MpuOOpaMu U TEXHHUYECKHUMH YCTpPOICTBaMHU,
COXpaHEeHUs 370POBBS M COOJIIOIEHUS HOPM YKOJIOTMUYECKOTO MTOBEJEHUS B OKPY KAIOIIe
cpelne; OCYIIECTBISATh MOUCK MH(popmaiuu ¢uznueckoro coaepxanusi B MHtepHere,
CaMOCTOATENbHO (HOPMYTUPYS TIOMCKOBBIM 3ampoc, HAXOIUTh IyTH ONPEICICHUS
JIOCTOBEPHOCTH TOJYyYEHHONW HWH(OpMAIMM Ha OCHOBE HWMEIOIIUXCS 3HaHUW U
JIOTIOTHUTENbHBIX HMCTOYHHKOB, HMCIOJIb30BaTh MPU BBHINOJHEHUU Y4YEOHBIX 3aJaHUMN
HAYYHO-TIOMYJISIPHYIO IUTEPaTypy GU3HUECKOTO COMepKaHusl, CIIPAaBOYHbBIE MaTEPHAIIHI,
pecypcel cetu HHTepHeTr, BiageTh NpUEMaMHM  KOHCIIEKTUPOBAHHS  TEKCTA,
npeoOpa3oBaHus WHPOPMAIMA W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTYyH0; CO37aBaTh
COOCTBEHHBIC THCHMEHHBIE U YCTHBIE COOOIIECHHUS Ha OCHOBE HH(POPMALMH U3
HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO CONAEpKaHHs, IMyOJIHMYHO TMPEJCTaBISAThH
pe3yabTaThl MPOEKTHOM WIIM HCCIIEIOBATENILCKON JEATENbHOCTH, MPU 3TOM IPaMOTHO
WCIIOJIb30BaTh HM3YyYCHHBIH TOHITHIHBIA armapaT HW3yd4aeMoro pasaena (Qu3uku u
COTIPOBOXKJIaTh BBICTYIUICHHE TMPE3CHTAMEH C YYETOM OCOOCHHOCTEH ayJauTOpUU
CBEpPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbHas padoyas mporpamma | dusuka. 7-9 kinaccel (0a30BbIl YPOBEHb)

7 KJIIACC
Ne HanmenoBanue KomuuectBo | TIporpammuoe conepxanue | OCHOBHbBIE BUJIBI €SI TEIIBHOCTH O0yYarOMINXCS
/i pa3zeoB U TeM 4acoB

y‘IG6HOFO npeamMeTa

Pa3znen 1. ®u3uka u ee poJib

B MO3HAHUHU OKPYKAKOIIETro MUpa

1.1 | ®usuka — Hayka o 2 du3nKa — HayKa o IpUpoJie. | BhIABIEHUE pasIuuuii Mexay (GU3MYECKMMH U
IIpUpOAC SBnenus NPUPOJBL. | XUMUYECKUMU IIPEBPALLECHUSIMHU.
Dusnueckne ABICHAL: PacniosnaBanue u kiaaccudukanus GU3NIECKUX
MEXAHUHCCKUC, TCIIOBRIC, | gppenpyii: MeXaHUYECKUX, TEIIOBBIX,
JJICKTPUHICCKHC, 3J€KTPUYECKNX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBCTOBBIC, HabmoieHue 1 onucanyie GU3MYeCKuX sSBJIEHUI
3BYKOBBIE
1.2 | dusnyeckue 2 dusnveckue BeTMINHBL Onpesenenue IICHBI TeTICHUS IIIKAJTBI
BEJTMUUHEI N3mepeHre GU3HYECKUX M3MEpPUTENHHOTO TPUGOpa.

BeJIMUMH. Ou3nueckue
npuoopsl. [TorpentHocTs
U3MEpPECHUI
MexayHapoaHas cucteMa
CJIMHHII

N3MepeHne  JIMHEWHBIX  pa3MEPOB  Tel M
MPOMEKYTKOB BPEMEHH C YUETOM MOTPEMIHOCTEH.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TENa.
HN3MepeHne TemiepaTypsl Ipy MOMOIIA
JKHJIKOCTHOT'O TEPMOMETPA U JaTUNKA
TEMIIEPATYyPHI.

BrinmonHeHne TBOpUECKUX 3aJaHHUM 10 TIOUCKY
Crioco00B M3MEPEHUSI HEKOTOPBIX (PU3UICCKUX
XapaKTEPUCTHUK, HAIPUMEDP, pA3MEPOB MaJIbIX
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00BEKTOB (BOJIOC, IIPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIIINX PACCTOSTHUM, MaJIBIX

IPOMEKYTKOB BpPEMEHU. O6cyxaenue
npeajaraeMbix Croco0oB
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1.3. | EcrecTBeHHOHAy4HbII 2 Kak ¢usuka u npyrue BoiaBrkenue rumnote3, OOBICHSIOMIMX MPOCTHIE
METO/1 MO3HAHUS €CTECTBEHHbIE HAYKH SIBJICHUS, HAIIPUMED:
M3yqatoT MpUpoay. — II0YEMY OCTaHABIMBAETCS IBUKYIIEECS II0
EcrecTBeHHO-Hay4HBIN . :
TOPU30HTAIBHOM MOBEPXHOCTH TENO; —
METO/]1 TO3HAHMUSL .
MOYEMY B ’KapKylo IIOT0/1y B CBETJIOHN OJex/1e
Ha0JII0/IeHNE, TOCTaHOBKA B . .
npoxJyaaHei, yem B TéMHOM. [Ipeanoxenue
Hay4YHOTr'0 BOIIPOCA,
BBLIBIDKCHHE THIIOTES, CIIOCOOOB MPOBEPKU TMIIOTES.
DKCIEPUMEHT MO MPOBEPKE HpOBG}IeHI/Ie HCCJIICAOBAHUA 110 IIPOBCPKE
TUNOTE3, O0OBSICHEHUE KaKOMINOO T'MITOTE3EL.
HA0II01aEMOTO SIBICHHS. [TocTpoenue npocTermx Mojenet pu3nueckux
Omnucanne pusnaeckux sBJICHU# (B BH/I€ PUCYHKOB HJIM CXEM), HAIIPUMED
ABJICHAH C TIOMOIIBIO MaJICHUE MPeIMETA; MPSIMOJTMHEUHOE
MOZ€CICH pacrpocTpaHeHue cBeTa
Hroro no pazneny 6

Pa3nen 2. [lepBoHayanbHbIe

CBCACHHUSA 0 CTPOCHHUHU BeIIECTBA

2.1

Ctpoenue BeniecTna

1

CtpoeHue BeliecTna:
aTOMBI M MOJICKYJIBI, UX
pa3zMepbl. ONBITHI,
JTIOKA3bIBAIOIIIAE
JIMCKPETHOE CTPOCHHUE
BEIIIECTBA

HaGmroenre u mHTEpIpeTaIvs ONbITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHMU BEIIECTBA. OIBITHI C PACTBOPEHUEM
pa3JMYHBIX BEIIECTB B BOJE.

OreHka pa3MepoB aTOMOB M MOJIEKYJ C
UCToJib30BaHueM (G oTorpaduii, TOTyICHHBIX
Ha aTOMHOM CHJIOBOM MHKpockore (ACM) —
nabopartopHas pabdota no teme: «OneHka
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JIMaMeTpa aToMa METOJIOM PsiioB (C
UCTIOJIb30BaHUEM (QoTorpaduii)».
Onpenenenue pa3MepPOB MaJbIX TEJ

2.2 | JIBuxeHue u JIBIDKEHME YaCTHI] HaGmronenne u o0bsicHeHUE OPOYHOBCKOTO
B3aUMO/ICHCTBHE BemecTa. CBs3b NBIKEeHUS U siBieHus Audys3uu. [IpoBenenue u
qaCTHLl BCIICCTBA CKOpPOCTH ABMIKCHMUS 0O0BSICHEHHE OMBITOB 110 HAOIIOIEHUIO

YacTHUIl C TeMIEepaTypou. TEIJIOBOTO pacuiupeHus ra3os. [IlpoBenenue u
BpOoyHOBCKOE JBIKEHHUE, 00BSCHEHHE OTBITOB M0 OOHAPYKEHUIO CHII
b dy3us. MOJICKYJISIPHOTO TIPUTSDKEHUS M OTTAJIKUBAHUS
B3aumoneiictBue yactuil
BEILIECTBA: IPUTSIKCHUE U
OTTAJIKUBAHUE

2.3 | ArperatHbie ArperaTHble COCTOSHUS Omnucanue (C UCIOIBL30BaHUEM MPOCTHIX

COCTOAHUA BCHICCTBA

BEIIIECTBA: CTPOCHUE
ra3os, )KUJIKOCTEH U
TBEPBIX
(KpUCTALIMYECKHX) TEJI.
BzaumocBs3p MexIy
CBOMCTBaMHU BEIIECTB B
pPa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerareM. OCOOCHHOCTH
arperaTHbIX COCTOSTHHI
BOJIbI

MO/IeJIei) OCHOBHBIX Pa3InYMii B CTPOSHUH I'a30B,
JKUIKOCTEN U TBEPABIX TEI.

OO0OBsICcHEHNE MAJION COKUMAEMOCTH KUIKOCTEH U
TBEPJIBIX TEJI, OOJIBIION CKUMAECMOCTH T'a30B.
OO0bsicHeHne coxpaneHusi GOpMbI TBEPABIX TEI U
TEKYYeCTH JKUJIKOCTH.

[IpoBeneHne OMBITOB, JOKA3BIBAIOIINX, YTO B
TBEPJIOM COCTOSTHUH BOJIBI YaCTHUIIBI HAXOISITCS

B CPEIHEM JaJIbIle APYT OT aApyra (IIOTHOCTh
MEHBIIIC), YEM B YKUIKOM.
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VY CTaHOBJICHUE B3aUMOCBSI3H MEXIY
0COOCHHOCTSIMH arperaTHbIX COCTOSIHUIN BOBI U
CYIIIECTBOBAaHMEM BOJIHBIX OPTaHU3MOB

(MC - 6uomnorus, reorpadus)

Uroro no pazneny S

Paznen 3. JIBu:keHHe H B3aUMOAeliCTBHE TeJl
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3.1 | MexaHuueckoe Mexannueckoe aBukenue. | MccimenoBanue paBHOMEPHOTO JBUKEHUSA,
ABHIKCHHC PapHOMEpHOE 1 ONPEAEIIEHUE €TO MPU3HAKOB.
HEPaBHOMEPHOC ABIKCHUC. | HaGnioneHne HepaBHOMEPHOTO ABUKEHUS U
Cxopocts. Cpennsis OTIPEJICIICHUE €T0 OTIUYHIA OT pABHOMEPHOTO
CKOPOCTB IpH
JBYKEHUSL.
HEPABHOMEPHOM
. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
IBUXKEHUHU. Pacu€T myTn u
JBWOKCHUS (IIapUKa B KHUIKOCTH, MOJCIIH
BpPEMEHU JBUKCHUS
SIIEKTPUYECKOTO aBTOMOOKIIS U T.JI.).
OmnpeneneHue CpeTHEH CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa 1o HaKJIOHHOW MJI0OCKOCTH
Pemrenne 3amau Ha onpeiesieHUE MyTH, CKOPOCTH
¥ BPEMEHHM PaBHOMEPHOTO JBUKCHHUSI.
AHanu3 rpauKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMECHHU
3.2 | Unepuus, macca, SIBrneHue nHEepLUU. 3aKOH OOBsICHEHHE ¥ TPOTHO3UPOBAHKE SBJICHHH,

IINTIOTHOCTDH

vHepuuu. B3aumonencraue
TeJ KaK MpU4rHa
W3MEHEHUSI CKOPOCTH
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeEA.
IInoTHOCTH BeliecTBa.
CBs3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI

B eIMHHIIE 00BEMA
BEIIIeCTBA

00yCIIOBJICHHBIX HHEPIUCH, HATIpUMEP, YTO
MPOUCXOJIUT IIPU TOPMOKCHHUH HIIA PE3KOM
MaHEBPE aBTOMOOWIIS, TIOUYeMY HEBO3MOXKHO
MTHOBEHHO IPEKPATHUTH JBHKEHHUE HA BEJIOCHUIIEIIC
WJIM caMOKaTe ! T. 1.

[IpoBeaeHrEe 1 aHAIIU3 OTIBITOB,
JEMOHCTPHUPYIOIIUX U3MEHEHHUE CKOPOCTH
JBIDKCHHS TEja B Pe3yiIbTaTe JSHCTBUS Ha HETO
JIPYTUX TEJ.

Pemenne 3ama4y Ha onpeielIeHHEe MacChl Tela, ero
00BEMa M INIOTHOCTH.
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[IpoBeneHue U aHAIU3 OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH TeJla OT €r0 MaccChl IPU
B3anUMOJIeCTBUU TeN. 3MepeHne Maccesl Tena
Pa3JIMYHBIMU CTIOCOOAMHU.

OnpeneneHue MIOTHOCTH TEJIA B pE3yJIbTaTE
U3MEPEHUS €r0 MacChl U 00bEMa
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3.3

Cuna. Buaer cun

14

Cuita kaKk XapakTepUCTUKA
B3aUMOJICUCTBUS TEI.
Cuna ynpyroctu v 3aK0H
I'yxa. U3mepenue cumnsl ¢
MOMOIIBIO TMHAMOMETpA.
SBneHue TATOTEHUs U
cuna tsbkectu. Cuna
TSOKECTH Ha IPYTUX
TJIaHeTax.

Bec tena. HeBecomocTs.

Cnoxeunue CHUJI,
HaIpaBJIECHHBIX MO OJTHOU
MIPAMOHM.

PaBHOAeHCTBYIOIIAS CHII.
Cuna tpenus. Tpenue
CKOJIbYKEHHUSI U TPEHUE
nokost. Tpenue B nmpupoe
Y TEXHUKE

N3ydeHne B3aMMOAECUCTBHS KaK IPUINHBI
U3MEHEHUS CKOPOCTH TeJla WU ero Ae(OopMallHH.
Onurcanue peabHbIX CUTyalluid B3aUMOIECTBUS
T€JI C IIOMOILBIO MOJIEJIEN, B KOTOPBIX BBOJUTCS
NOHATHE U U300paKEHUE CHUIIBI.

N3yuenue cwisl ynpyroctu. Mccimenosanue
3aBUCUMOCTH CWIbI YIIPYTOCTH OT yJIMHEHUS
PE3MHOBOTO  IIHYypa WM TNPYXHUHBI  (C
HOCTPOCHUEM TpaduKa).

AHallM3 TPaKTUYECKUX CUTyallud, B KOTOPBIX
IIPOSIBIISIETCS IEMCTBUE CUJIBI YIIPYTOCTH
(ympyrocth Msiua, KpOCCOBOK, BETOK JepeBa

u 1ip.).

AHanu3 cuTyanui, CBI3aHHBIX C SIBJICHUEM
TATOTCHUS.

OOBsicHeHHE OpOUTATBLHOTO JIBI)KCHUS TJIAHET C
HCIOJIb30BAHUEM SIBJICHHUS TSITOTEHHUS U 3aKOHA
HUHEPIUH.

H3mepenue Beca Tella ¢ MOMOIIBI0 JUHAMOMETpa.

ObocHOBaHME ATOTO CIIOCOOA U3MEPEHUSL.
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AHanu3 1 MOAETUPOBAHUE SIBJIEHUS HEBECOMOCTH.
DKCNEPUMEHTAIBHOE MOJYYEHUE MPaBUiia
CJI0’KEHUS CUJI, HAIIPABJIICHHBIX BJOJIb OAHOM
npsMmoil. OnpeiesieHue BETMYUHBI
PAaBHOJICMCTBYIOIIEH CHUIL.

N3ydenue cuibl TPEHUSI CKOJTBKEHUS U CUITBI
TPEHHUS TTOKOS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS OT
CHUJIbI IaBJICHUS U CBOMCTB TPYILIUXCS
MTOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTyallUil, B KOTOPBIX
MPOSABJISACTCA AEUCTBUE CUIIbI TPEHUS,
HCITIOJIB3YIOTCS CITOCOOBI €€ YMEHBIIICHUS WU
yBeNMYCHUS (KaTaHHWe Ha JIbDKaxX, KOHbKaX,
TOPMOKEHHE aBTOMOOMIIS, UCITOIb30BaAHUE
MOJIIIUITHUKOB, TNIABAHUE BOAHBIX KUBOTHBIX
u 11p.). Perienre 3ama4 ¢ MCIoab30BaHUEM
dbopmyst 11 pacyéTa CUIIbI TSHKECTH, CHITBI
YIPYTOCTH, CHJIBI TPEHUSA

Wroro no pazneny 21

Paznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTENH U ra30B
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4.1

Hasnenue. [lepenaua
JABJICHUS TBEPABIMU
TEJIaMH, )KUJIKOCTSIMU U
razaMu

Janaenune. CrrocoObl
YMEHBIIICHHS U YBEITMUCHUS
naBiicHud. /laBineHue rasa.
3aBHUCHUMOCTD JIaBJICHUS
rasa otT o0béMma,
TEMITEPaTypHhl.

AHanu3 U 00bSICHEHHE OTBITOB U MPAKTHUYECKUX
CUTyaIui, B KOTOPBIX MPOSIBJISIETCS CUJIa
JIaBJICHUS.

O6ocHOBaHKE CITIOCOOOB YMEHBUIECHUS U
YBEITUYECHUS J1aBJICHUSI.

I/I3yquI/Ie 3aBUCHMUMOCTH OAaBJICHUS I'a3a

[lepenaua naBienus
TBEPILIMU TEJIAMH,
JKUJIKOCTSIMHU U ra3aMH.
3akoH Ilackans

OT 00BEMA U TeMIIEpaTypHI.

N3yuenne ocoOeHHOCTEH Mepeiaun JaBJICHUS
TBEPABIMU TEJIAMH, )KUIKOCTSIMU U Ta3aMHu.
O6ocHOBaHUE PE3YIbTATOB OIBITOB
O0COOCHHOCTSIMU CTPOCHUS BEIIIECTBA B TBEPIOM,
YKUJIKOM M Ta3000pa3HOM COCTOSTHUSIX.
DKCIMEPUMEHTAIBHOE JI0Ka3aTEIbCTBO 3aKOHA
ITackans.

Pemenue 3a1a4 Ha pacy€T JaBICHUS TBEPIOTO
Tea
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4.2 | JlaBieHHE KUAKOCTU 3aBHCHMOCTH JIaBIICHUS HccnenoBanne 3aBUCUMOCTH JIaBICHUS KUAKOCTH
KUIKOCTU OT TIIyOUHBL. OT INIyOHHBI IOTPY’KEHUS U INIOTHOCTH JKUIKOCTH.
IIHeBMaTHYECKIE MALIMHEL | HaGoneHne U OOBSICHEHHE THAPOCTATHIECKOrO
l'unpocrarnyeckui napajokca Ha OcHOBe 3aKkoHa ITackans.
mapazoke. Coobmarommecs N3yyenune cooOIammmuxcs cocy10B.
cocyabl. 'mapaBnudeckue .
MEXAHI3MEL Pemenue 3ama4 Ha pacuéT AaBIICHUS )KUIKOCTH.
OOBbsicHEeHWE TIPUHITUTIA TeHCTBUS
TH]IPABIMYECKOTO MPECca, MTHEBMATUICCKUX
MaIH.
AHanu3 1 00bSICHEHNE IPAKTHUECKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX MPOSIBICHHUE 1aBICHUS
XKUAKOCTH U 3aKkoHa [lackans, Harpumep
MPOLIECCOB B OpraHU3Me MPHU INIyOOKOBOJIHOM
HBIPSHUU
4.3 | AtmocdepHoe AtMmocdepa 3emnn u DKCIepUMEHTAIbHOE 00HAPYKEHHE
JaBJICHUE aTMocdepHOe JaBJcHUE. aTMOC(EpPHOTO [aBIICHSI.

[IprunHEI CylIECTBOBAaHUS

Ananu3 1 00bsCHEHHE OIIBITOB U IMPAaKTHYCCKHUX
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BO3JIYIITHOM 000710YKHU
3emau. OnbIT
Toppuuesun. M3mepenune
aTMOC(EpHOTO J1aBJICHUSI.
3aBUCUMOCTD
aTMoc(epHOro JaBiIeHUs
OT BBICOTHI HaJl ypOBHEM
mopst. [Ipubopsr 11st
U3MEpEeHUs: aTMOC(EepHOTO
JTABJICHUS

CUTYallUl, CBSI3aHHBIX C JCUCTBUEM
aTMOC(EpHOTO JTaBJICHUSI.

OOBbsicHeHHE CyIIeCTBOBaHUS aTMOC(heEphl Ha
3emiie ¥ HEKOTOPBIX IJIaHETaxX WM €€
OTCYTCTBUS Ha Ipyrux mjanerax u Jlywe.
OObsicHeHHEe U3MEHEHUS TNIOTHOCTU
aTMoc(epbl C BBICOTOM U 3aBUCUMOCTH
aTMOC(EPHOTO JaBJIEHUS OT BHICOTHI.
Pemenue 3anay Ha pacu€t aTMOCPEpHOTO
JTABJICHUSI.

N3yuenue ycrpoiictBa 6apomeTpa-aHeponia
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4.4

JIeMCTBHE KUJIKOCTHU U
rasa Ha IOTPY>KEHHOE
B HUX TEJIO

JlencTBUE )KUIKOCTH U Ta3a
Ha MOTPyKEHHOE B HUX
Teno. BrlTankuBaromias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
BoznyxormiaBanue

DKcnepUMEeHTaIbHOE 0OHAPY)KEHHE IEUCTBUS
XKUJKOCTH U raza Ha MOrpyKEHHOE B HUX
teso. OnpeneneHne BRITATKUBAIOIIEH CHUIIHI,
JCUCTBYIOILIEN Ha TEJIO, IIOIPYKEHHOE B
HKUIKOCTD.

[IpoBenenue u 00CyXICHUE OMBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH Ha

TEJIO B )KUJKOCTH, OT 00BbEMa MOTPYKEHHON B
J)KHJIKOCTh YaCTH T€Jjla U OT JIOTHOCTHU
JKUJIKOCTH.

IIposepra nHezasucumocmu ebimankusaroueu
cuvl, oeticmayrowell Ha meio 8 HCUOKOCHU,
om maccsl mend.

HccnenoBanue 3aBUCUMOCTH BECA TEJIA B BOJIE OT
00béMa OTpyXKEHHOM B JKUIKOCTh YAaCTH TEJIa.

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHA
ApxuMe/ia U ycJaoBUs IJIaBaHUS TeJ.
KoncTpyupoBanue apeomerpa Win
KOHCTPYHUPOBAHUE JIOJAKU U ONPEAECIICHUE €€
rpy30H0AbEMHOCTH

Hroro no pasneny

21

Pa3znen 5. PaGoTra 1 MomHoOCThL. JHEprus
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5.1

Pabora u MOIIIHOCTH

MexaHnunueckas padbora.
MomHOCTH

OKCIIEpUMEHTAIBHOE  OINpEIECICHUE
MEXaHUUYECKON pabOThl CUJIBI TSKECTU

IIPU MMAJCHUU TEJIA Y CUJIBI TPEHUS TIPU
PaBHOMEPHOM INEPEMENICHUM TEJIA IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBaEMOM MPHU MOABEME 10
JICCTHHUIIE.

Pemenne 3a1au Ha pacy€T MeXaHUUECKON pabOThI
1 MOIITHOCTH

5.2

HpOCTBIC MCXaHU3MBbI

[IpocThie MEXaHU3MBL:
phruar, OJ0K, HAaKJIOHHAS
10ckocTh. [IpaBuiio
paBHOBECHS pblyara.
[Ipumenenue nmpasuia
paBHOBECHS pblUyara K
010Ky . «30710TO€
IPaBUJI0» MEXAHUKH.
KII mpocTeix
MexaHu3MoB. [IpocTeie
MEXaHU3MBI B OBITY H
TEXHHKE

OnpeiesieHUE BBIMTPHIIIA B CUJIE TTPOCTHIX
MEXaHU3MOB Ha IIPUMEpE pblyara, IMOABUKHOTO U
HEMOJIBIXKHOTO OJIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHS pblyara.
OO6HapyKeHHe CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3TUYHBIX HTHCTPYMEHTAX U MPUCTIOCOOTIEHUSX,
UCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKXKE B
JKABBIX OpraHU3Max.

DKCIEPUMEHTAIIBHOE JOKa3aTEIbCTBO PAaBEHCTBA
paboT MpH MPUMEHEHHUH MPOCTHIX MEXAHU3MOB.

Omnpenenenue KII/[ HakIOHHOMN MJIOCKOCTH.

Pemenue 3a1a4 Ha NpUMEHEHNE PABUJIA
paBHOBecus pbryara 1 Ha pacu€t KIIJ]
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5.3 | Mexanuueckas 4 MexaHnueckasi SJHEprusl. OKCIIEpUMEHTAIBHOE OIIPEEIEHNE N3MEHEHUS
SHCPTHA Kunernveckas u KMHETUYECKON U IIOTEHIIMAIBbHOW DHEPIUU Tesa
IIOTCHIHAIbHAA SHCPTHAL. IIPU €r0 CKaThIBAHUH MO HAKIOHHOW IIOCKOCTH.
lIpeBpalenne ofHOTO BUAA | (opmynupoBaHHe Ha OCHOBE HCCIEI0BAHUSA
MEXaHUYECKON SHEpruH B .
_ 3aKOHA COXPAaHEHUsSI MEXaHUYECKON IHEPTUU.
Opyroi. 3aKOH COXpaHEHHUSI
OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
SHEPIrUd B MEXAHUKE
COXpaHEHUs YIHEPTUH.
Pemenue 3aau ¢ MCMOAB30BaHUEM 3aKOHA
COXPAHEHHs DHEPTUU
Uroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68
YACOB IIO ITPOIT'PAMME
8 KJIACC
No HanmenoBanue KomuuectBo | IIporpammuoe conep:xanue OcHOBHBIE BHJIBI JIEATEIIBHOCTH 00yYarOITUXCS
o/ pa3agcioB M TEM qgacoB

y4eOHOro TpeIMeTa

Pa3nea 1. TenioBbIe ABJICeHUA
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1.1

Ctpoenue u cBOMCTBA
BEIECTBA

OCHOBHBIE TTOJIOKEHHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEUIECTBA.
Macca u pazMepbl aTOMOB U
MOJIEKYJT. OMBITHI,
MOATBEPKIAI0IINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPHHU.

Moaenu TBEPAOTO, KUAKOTO
¥ Ta3000pa3HOTO COCTOSIHUM
BEILIECTBA.
Kpucrainnueckue n
aMmopdHbIe Tena.
OO0BsICHEHUE CBOWCTB ra3os,
JKUIKOCTEN U TBEPABIX TEI
Ha OCHOBE ITOJIOKECHU I
MOJICKYJIAPHO-KUHETUYECKOU
teopuu. CMaurBaHUE U
KANWUIAPHBIE SBJICHUS.
TertoBoe pacmpesue u
CXKaTue

Habmronenue 1 MHTEpIpeTalus OnbITOB,
CBUETENIbCTBYIOIHUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUU BEUIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHbIX BEIIECTB B BOJIE.

Pemenue 3aa4y Mo OIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B AMHUIE 00BEMA
BEIIECTBA.

AHanu3 TeKCTa IPeBHUX aTOMUCTOB (HaIIpUMep,
dbparmenTta nosmel Jlykperus «O npupoje
BEIICIi») ¢ U3II0KEHHEM 000CHOBAHUI aTOMHOM
runoTe3sl (CMbIcI0BOE uTeHne). OneHka
yOeTUTETFHOCTH ITUX 000CHOBAHUH.
OObsicHeHHEe OpPOYHOBCKOTO JIBUKEHUS, SIBJICHUS

mudy3un U pa3IMIuid MEXIy HUMH Ha OCHOBE
MTOJIOKECHUN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUS BEIIECTBA.

OOBsICHEHNE OCHOBHBIX Pa3JIMUUMA B CTPOCHHUH
ra3oB, )KUJKOCTEU U TBEPABIX TEI C
HCIOJIb30BaHUEM IOJIOKCHUMN
MOJICKYJIAPHOKHHETUYECKON TEOPUH CTPOECHUS
BenlecTBa. [IpoBeneHne onbITOB IO
BBIPAIIMBAHHUIO KPUCTAIJIOB TOBAPEHHOM COJIU
WJIA caxapa.
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[IpoBeneHue u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAIWLIAPHBIC SIBICHUS U
SABJICHUE CMAYMBaHUS.

OOBbsiCHEHHE POJIU KAMWIISPHBIX SIBICHUM 7151
MOCTYIJIEHHS BOJIbI B OPTraHU3M PACTEHUM.
HaGmronenue, npoBeneHue u oObICHEHUE
OIIBITOB IO HAOIIOJCHUIO TEIIOBOI'O
paclIMpeHus ra3oB, KUAKOCTEN U TBEPIBIX TEIl.
OObsicHeHHe COXpaHEeHHsI 00bEMA TBEPABIX

TEJ, TEKy4YECTH JKUIKOCTH (B TOM YHCIIE,
pa3HUIIBl B TEKYUYECTH JJIsl pa3HBIX
KUJIKOCTEH), JaBJICHUS rasa.

[IpoBeneHuE ONBITOB, IEMOHCTPUPYIOIIUX
3aBHCHUMOCTH JIaBJICHUS BO3/yXa OT €ro o0bhéMa
Y HarpeBaHUs WIN OXJIAKICHUS, U UX
00BbsSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO
y4eHUs. AHAJIU3 MPAKTUUECKUX CUTYAIUH,
CBSI3aHHBIX CO CBOMCTBAMH I'a30B, JKHIKOCTEH U
TBEPBIX TEII
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1.2

TeroBbie MPOLIECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHHUS
yacTull. BHyTpeHH:s
sHeprusi. CrocoObl
WU3MEHEHNS BHYTPEHHEN
SHEPIuu: TEIIonepeaada u
coBepieHue padbotsl. Buss
TEIJIoNepeaaun:

O06ocHOBaHUE TTPaBUII U3MEPEHUS TEMITEPATYPHI.
CpaBHeHUE pa3IMYHbIX CIIOCOOOB U3MEPEHUS U
ITKaJI TEMIIePaTypHI.

HaOimronenue u 00bsICHEHHE ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
DHEPTUU TeNa B pe3yJIbTaTe TEIUIONEpeIaun U
paboOThI BHEITHUX CHJI.

HaOmnronenue u 00bsICHEHHE OMBITOB,
00CyX/ICHHE MPAKTHYCCKUX CUTYyaITUH,
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TCIINIOIPOBOIHOCTD,
KOHBCKIM:A, U3JTYUCHHUC.

KonuuecTBO TEMIOTHI.

VY nenbHas TEMI0EMKOCTD
BeriecTBa. TermioooMeH u
TEIJIOBOE PAaBHOBECHE.
YpaBHEHUE TEIIIOBOTO
Oamanca. IlnaBnenue n
OTBEpJICBAaHUC
KPUCTAJUTHYCCKUX BEIICCTB.
VienpHas TEmaoTa
IJIaBJICHUS.
[TapooGpazoBanue u
KoHJleHcanus. cmapenue.
Kunienue. Y nensuas
TeIJI0Ta Mapooopa3oBaHUSI.
3aBUCHUMOCTH TEMIIEpaTyPhl
KHIICHUS OT aTMOC(HEpPHOTO
JaBJICHUSL.

BrnaxnocTe BO3ayXa.
DHeprus TOIUIUBA.

VY nenpHas TEIioTa
CrOpaHMUsI.

[MpuHIMITEL paOOTHI
TeroBbIX apurarenen KIIJ]

JTEMOHCTPUPYIOIINX PA3TUIHBIC BUBI
TeIIonepeaaun. TEeIrIONPOBOIHOCTS,
KOHBEKITUIO, U3TyYCHHE.

HccnenoBanue siBIeHUS TEIIOOOMEHA TpHU
CMEIIMBAHUU XOJIOIHOM M TOPSIYCH BO/IBI.
HaGmroienre ycTaHOBICHUS TEIJIOBOTO
PaBHOBECHS MEXKY TOPAYEH U XOJIOJHOU BOJOMU.
Omnpenenenne (M3MEpeHNE) KOJTUYECTBA
TEIJIOTHI, TIOJYYEHHOTO BOJAOH MPHU
TEIJI000MEHE C HAarpeThIM METATMUYECKUM
i ApoM. Onpeaenenue (M3MepeHue)
YACITBHOUN TETUIOEMKOCTH BEIIECTBA.
Pemenue 3amay, CBSI3aHHBIX C
BBIYHMCJICHUEM KOJIMYECTBA TEIJIOTHI U
TEINTIOEMKOCTH TIPH TEIIOOOMEHE.

AHaIIM3 CUTyaIui MPakTHIECKOro
HCITOJTb30BaHUS TEIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepuajioB, HAIPUMeEp, B MEISIX
AHEPTrocOepeIKESHUS . TEIIION3OIISAIINS,
sHEprocOeperarommue KPoIIiH,
TEPMOAKKyMYJISITOPHI U T. 1. Habmronenue
SIBJICHUI UCTIAPEHUS M KOHCHCAIIHH.
HccnenoBanue mpoiecca UCIapeHus

Pa3JUYHBIX JKUIKOCTEH.
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TCIIJIOBOI'O ABUTATCIIA.
TennoBeie ABUIaTCIIn U

OObsicHeHHE SIBJICHUI UCTIAPEHUSI U KOHJICHCAIIUU
Ha OCHOBE aTOMHO-
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3a1MTa OKPYKAIOIIEH
Cpenpbl.
3aKOH COXpaHEHUs u

IIPEBPALEHUS SHEPTUU
B TEIJIOBBIX MPOLECCAX

MOJIEKYJIIPHOTO YUCHHSI.

HaGmronenue u o0bsicCHEHUE TTpoLiecca KUIEHUS,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPaTyphl
KUTICHUS OT JaBJICHUSI.

Omnpenenenne (M3MEpeHNE) OTHOCUTEIBLHOM
BJI&KHOCTH BO3/yXa.

Habmronenue nporiecca rmiaBiIeHUs
KPUCTAJUTMYECKOTO BEIIECTBA, HAITPUMED,
apaa. CpaBHEHUE MPOIIECCOB TUIABIICHUS
KPUCTAJUTMYECKUX TEJ ¥ PA3MATUCHHS TIPH
HarpeBaHUU aMOPQHBIX TEIl.

Omnpenenenue (M3MepeHHe) YACTbHON TEIIOTHI
TUTaBIICHUS JIBJIA.

OObsicHEeHUE SIBJICHUM TUIaBICHUS U
KPUCTAJUTH3AIIH Ha OCHOBE
aTOMHOMOJICKYJISIPHOTO YYCHUSI.

Pemenue 3anad, cBSI3aHHBIX C BHIYUCICHUEM
KOJINYECTBA TEIJIOTHI B Ipolieccax
TeIIoNepeaauu NPy TUIaBICHUH U
KPUCTAUTA3AINY, HCTIAPEHUN U KOHJICHCAIUH.
AHanmu3 cuTyarui mpakTHIecKOTro
NPUMEHEHUS SIBIICHUH TUTABJICHUS U
KPUCTAJUTN3AINH, HAIPUMEP, TIOTydYeHUE
CBEPXYHCTHIX MAaTEPUAJIOB, COJNIEBAs TPETIKa U
1p. Ananu3 paOoThl U OOBSICHEHHE TIPUHITUIIA
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NEeUCTBUA TEIUIOBOTO ABUTATENA. Beranucnenue
KOJIMUECTBa TCIIOTHI,
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BBIICJISFOLIETOCS IPU CTOPAHUU PA3JIUYHBIX
BUA0B TorutuBa, U KIIJI nBurares.
OO0cyx1eHNe IKOTOTUYECKUX MOCIECTBUI
WCIOJIb30BAHUS JIBUTATEIICH BHYTPEHHETO
CrOpaHMus, TEIJIOBBIX U TUAPOIIEKTPOCTAHINMN

Uroro no pazneny 28

Pa3znen 2. DjekTpudeckue 1 MATHUTHBIE SIBJIEHUSI
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2.1

DIIEKTpUYECKUE
3apsabl.
3apsKEHHBIE TEa U
UX B3aUMOJECHUCTBUS

Dnekrtpusanus Ten. J{a
pOJa BIEKTPUUECKUX
3aps0B.
BzaumonerictBue
3apsHKEHHBIX TEJL.

3akoH Kynona
(3aBUCUMOCTH CHIIBI
B3aMMOJCHCTBUS
3apSDKCHHBIX TE OT
BEJIMYUHBI 3aps/IOB U
PaCCTOSTHUS MKy TeJIaMHu).
DIIEKTPUUECKOE TIOJIE.
HarnpsixéHHOCTB
AIEKTPUYECKOTO TOJIS.
[IpuHUMD cyneprno3uuun
AJIEKTPUUECKHX Mol (Ha
KauyeCTBEHHOM YPOBHE).
Hocurenu anexrpuueckunx
3apsi0B. DJIEMEHTAPHbBIN
DIEKTPUYECKUH 3apsi.
Ctpoenue atoma.
[IpoBOaHUKH 1

HaGnroienre 1 mpoBeieHUE OMBITOB 1O
AJIEKTPU3AINU T MPU CONMPUKOCHOBEHUU U
VHYKIUEH.

Haobmaronenne n 00bsACHEHHE B3aUMOJICHCTBHS
OJTHOMMEHHO W Pa3HOMMEHHO 3apSKEHHBIX TEJl.
OOBsICHEHUE TIPUHIIHAIIA JICHCTBHS
anekTpockona. OObICHEHUE SIBICHUIN
ANIEKTPHU3AIMU TIPU COMPUKOCHOBEHHUH TEN U
WHIYKIMEH C UCIOJIb30BAHUEM 3HAHUH O
HOCHUTEJISX DJICKTPUICCKUX 3aps0B B BEIIECTRE.
Pacno3naBaHue 1 0ObsACHEHHE SABJICHUMN
AJIEKTPU3AIMHU B IOBCETHEBHOMN KU3HH.
HaOmnronenue u 00bsICHEHHE OMBITOB,
WUTFOCTPUPYIOITUX 3aKOH COXPaHEHHUSI
AIEKTPUUYECKOTO 3apsiia.

HaGunrofeHue onbITOB M0 MOAECIUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HccnenoBanue neUCTBUS SIIEKTPUUYECKOTO MOJIS
Ha MPOBOJIHUKU U JUBJIEKTPUKH

JTUAJIEKTPUKHU. 3aKOH
COXPAHEHHUS NEKTPUUECKOTO
3apsiia
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2.2

[TocTostHHBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUYECKU N TOK.
YcnoBus CylecTBOBaHUSA
AJIEKTPUUYECKOTO TOKA.
HcToyHrnKH TOCTOAHHOTO
ToKa. JlencrBus
AJIEKTPUYECKOTO TOKA
(TerutoBOE, XMMHYECKOE,
MAarHUTHOE).
DIIEKTPUYECKUI TOK B
KHUJKOCTSAX U rasax.
DJIeKTpUYecKas 1elb.
Cuna Toxa.
DIIEKTPUUECKOE
HaIlpsKEHHUE.
ComnpoTusieHnue
MIPOBOJIHUKA. Y AEITBHOE

COIMPOTHUBJICHUC BCIICCTBA.

3akon OMa JJ1s yyacTka
nenu. IlocnenoBarensHoe
U MapajiieIbHOE

COCANHCHUC ITPOBOJAHUKOB.

PaboTa 1 MOIITHOCTH
AIIEKTPUYECKOTO TOKA.
3akoHn J[xoynsa—JIenna.
DNEKTPUYECKUE LU U

HaGnronenre pa3nuvHbiX BUJIOB IEUCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYIKEHHUE ITUX
BUJIOB JICKCTBUS B NOBCEIHECBHOM JKU3HH.
Haobaro1eHre BO3BHUKHOBEHHS Ia30BOT0
pas3psna v dJIEKTPUYECKOTO TOKA B JKUIKOCTH
COopka U UCTIBITAHHE DJICKTPUIECKOH 1eNu
MMOCTOSIHHOT'O TOKA.

N3MepeHne CUIIbl TOKa aMIIEPMETPOM.
N3MepeHne 3IeKTpUIEeCKOTO HANIPSIKEHUS
BOJIbTMETPOM.

[IpoBeneHue u 00BICHEHUE OTIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMTPOTUBIIEHUS MPOBOAHUKA
OT €ro JUIMHBI, TUIOIIAIA TIONIEPEYHOTO CEYCHUS
Y MaTepuaa.

HMccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEUCTOP,

OT COIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS Ha
pE3UCTOpE.

[IpoBepka npaBuiia CIIOKEHHS HANPSHKEHU I
MIPU MOCJIE0BATEIBHOM COEIMHEHUH JIBYX
pE3UCTOPOB.

[IpoBepka npaBuiia Aj1s1 CUIIBI TOKA TPHU
MapaUIETLHOM COECIMHEHUU PE3UCTOPOB.
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noTpedouTenu
3JIEKTPUYECKOU IHEPIUU B
obiTy. KopoTkoe
3aMbIKaHHE

AHanu3 cUTyaluid MOCIEI0BATEIBLHOIO H
MapayIeIbHOr0 COCAMHEHHS TPOBOJHUKOB

B JIOMAIIIHUX AJIEKTPUUYECKUX CETSX.

Pewrenue 3anay ¢ ucnonb3oBaHueM 3akoHa Oma
u hopmys pacuéra 3JIEKTPUIECKOTO
CONPOTHUBIICHUS MPU MOCIIEIOBATEIBHOM U
napajjieIbHOM COCTMHEHUU TPOBOTHUKOB.
Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OnpeneneHne MOILIHOCTU 3JEKTPUUECKOTO TOKa,
BBIJIEJISIEMON Ha PE3UCTOPE.

HccnenoBaHne 3aBUCMMOCTH CHJIBI TOKa 4epes
JAMIIOYKY OT HamnpsbKeHUs: Ha Heil. OnpeneneHue
KII/I narpeBares.

HccnenoBanue npeoOpa3oBaHus SHEPTHH TIPU
noAbEME Tpy3a JIEKTPOJBUTATEIIEM.
OObsicHEeHNE YCTPOWMCTBA M MPUHIUTIA JEHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIBHBIX MPUOOPOB.
OObsicHeHNEe TPUYUH KOPOTKOTO 3aMBIKAHUS U
MIPUHIMUIIA JEUCTBHS IIJIABKUX

MPEIOXPAHUTEIIEH.

Pemenue 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHA

Jxoyna—Jlenna
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2.3

MarHuTHBIC SIBJICHHUS

ITocTOsTHHBICE MAarHUTHI.
B3aumoneiictBue
IMOCTOSSHHBIX MarduTOB.
MarnauTHoe mnoJie.

MarsutHoe moJje 3eMiin

HCCHGI{OB&HI/IC MargmTHOI' O BSaHMOI[CfICTBHSI
ITIOCTOSIHHBIX MAardHuToOB.

I/I3yquHe MAargamMTHOT'O IIOJIA IIOCTOAHHBIX
MAar"ivuToB IIpHU UX 06’bGI[I/IHeHI/II/I " pa3acIICHUM.
HCCH@I[OB&HI/IC MarduTHOI'O BSaHMOHCﬁCTBHH
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Y €ro 3HA4YCHHME JJIs )KU3HU
Ha 3emue. OnbeIT Dpcrena.
MarauTtHoOE 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuToB B
TeXHUKE. JlencTBre
MarHuTHOTO MOJIST Ha
MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb
MTOCTOSTHHOTO TOKA.
Hcnone3oBanue
3JIEKTPOJBUTATEIIEN B
TEXHUYECKHUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

IIOCTOAHHBIX MAardHuTOB.
HBy‘ICHI/IC MAargmMTHOT'O ITIOJIA IIOCTOAHHBIX

MarHuTOB MPHU UX 0ObETMHEHUU U Pa3/ICJICHUN.
[IpoBeneHuE ONBITOB MO BU3yaIU3alUU MMOJIS
MMOCTOSIHHBIX MarHuTOB.

N3y4denue siBIE€HNS HaMarHHYMBaHUs BEILIECTBA.
HccnenoBanue 1enCTBUSA DJIEKTPUUECKOTO TOKA
Ha MarHuTHYIO CTPEJIKY.

[IpoBeneHUE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUS KaTyIIKU C
TOKOM M MarHuTa OT CUJIbI U HalpPaBJIECHUS TOKA
B KaTyUIKeE.

AHanu3 cuTyaluu mpakKTUYeCKoro
IPUMEHEHHS DJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKHUX YCTPOUCTBAX, MPOMBIIIJIEHHOCTH,
Meaunune). M3ydenue nelicTBUS MarHUTHOTO
MOJIA Ha MPOBOJHUK C TOKOM.

N3ydeHue 1erCTBHS AIEKTPOIBUTATEIS.
N3mepenne KIIJ anexTtpoaBurarenbHON
YCTaHOBKH.

PacriodHaBaHue W aHanW3 pa3IMYHBIX
MIPUMEHEHHU N AIEKTPOJIBUTATENICH
(TpaHcmopT, OBITOBBIC YCTPOMCTBA M JIp.)
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2.4 | DnexTpoMarHuTHas 4 Omnbiter @apanes. SApnenue | OMBITHI IO UCCIETOBAHUIO SBICHHUS
WHIYKITUS AJIEKTPOMAarHUTHOU AIIEKTPOMArHUTHON MHAYKIIUU: UCCIICIOBaHHIE
unaykiuu. Ilpaswio JIeHna. | uaMeHeHH 3HAUCHNS ¥ HATIPABIICHHSI
DIIEKTPOTreHEepaTop. MHAYKIIMOHHOTO TOKa
CrnocoObl osTy4eHus
3JIEKTPUYECKOU SHEPTUU.
DIIEKTPOCTAHIIMKA Ha
BO300HOBIISIEMBIX
UCTOYHHUKAX YHEPTUH
Uroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE  KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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9 KJIACC
No HaumenoBanue KomuuectBo | IIporpammuoe comepkanre | OCHOBHBIC BUABI ACATEIHHOCTA 00YUYAIONTUXCS
o/ pa3lesioB M TEM 4acoB
y4eOHOTo IpeaMeTa
Pa3nen 1. MexanndecKkue siBJIeHHUS
1.1 | MexaHu4eckoe 10 MexaHuuyecKkoe JBHKCHUE. AHamu3 1 00CyXICHUE PAa3IMYHBIX TPUMEPOB

NBAYKEHHE U CIIOCOOBI
€ro OIUCaHU

MarepuanbHas TOUYKa.
Cucrema oTcyéra.
OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBUKEHUS.
PaBHoMepHOE
NPSMOJIMHENHOE JBUKECHHUE.
HepaBromepHoe
NPSMOJIMHENHOE JBUKECHHUE.
Cpenssisi ¥ MTHOBEHHAs
CKOpOCTb Teja Ipu
HEPaBHOMEPHOM JIBUKEHUU.
Yckopenue.
PaBHOyCKOpEHHOE
IIPSIMOJIMHENHOE JIBUYKCHUE.
CBoOonHOE TIaJIcHHE.

OmnpiTel [Manunes.
PaBHOMEpHOE nBHXKEHUE
10 OKPYKHOCTH.

Ilepuon u yactora
obpamenus. JInnelinas u
YIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JBUKEHUSI.

OOcyXIeHre TPaHUI] TIPUMEHUMOCTUA MOJIETH
«MaTepHuabHast TOUKa».

Onrcanne MEXaHUYECKOTO JIBUKEHUS
pa3IMYHBIME crioco0amMu (ypaBHEHUE, TaOIHIIA,
rpaduk).

AHalIU3 JKA3HEHHBIX CHUTYalUii, B KOTOPBIX
MPOSIBISETCA OTHOCUTEIBHOCTh MEXaHUUECKOTO
JBUKEHUS.

HabGmronenre MexaHM4eCcKoro IBUKEHUS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE MyTeH U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

AHanu3 Tekcta ['anunes 060 OTHOCUTENbHOCTH
JBUKEHUSI; BBITIOJIHEHUE 3aJJaHUM 110 TEKCTY
(cMBICTIOBOC YUTCHHE).
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Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS
OpycKa WJIu IBWKCHHUS IIapUKa 110 HAaKJIOHHOU
TUTOCKOCTH.

AHanu3 u 00CyKJIeHHe criIoco00B
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lenTpocTpeMurenpHoe
yCKOpeHue

npUOIMKEHHOTO ONPEEICHHUS] MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapHKa B KUIKOCTH, MOJICITH
IIEKTPUICCKOTO aBTOMOOMJIS U T. II.).
OrnpenenieHue nyTy, MPOUIEHHOTO 3a JaHHbIN
IIPOMEXYTOK BPEMEHH, U CKOPOCTH Te€jla I10
rpaduky 3aBUCUMOCTH IIyTH PABHOMEPHOT O
JBUKEHHUSI OT BPEMEHU.

OO6cyxaeHue BO3MOKHBIX TPUHITUIIOB
NENCTBUA MPUOOPOB, U3MEPSIOIIUX CKOPOCTh
(cttumomMeTpoB).

Brrunciienue 1yt 1 CKOpOCTH MpH
PaBHOYCKOPEHHOM IIPSIMOJIMHEWHOM JIBUKECHUU
TeJa.

OmnpezneneHue MpoIeHHOro MyTH U YCKOPEHUS
JBM)KCHUS Tea M0 rpapuKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOI'O
IPSAMOJIMHENHOTO IBMXKEHUS TeJla OT BPEMEHH.
Ilposepra cunome3swi:. eciu npu
PABHOYCKOPEHHOM O8UdNCEHUU 6€e3 HAYATbHOU
CKOpOCMU NYmu OMHOCAMCS KaK pso
HEYemHbIX Yuceiu, mo

COOMBEMCMBYIOUWUE NPOMENCYMKU BPeMEHU
OOUHAKOBWYL.
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OnpeneneHne yCKOpEHUs Tena

MIPY PABHOYCKOPEHHOM JIBUKEHUU

110 HAKJIOHHOM TUIOCKOCTH.

N3mepenue nepruojia u 4aCTOThl 0OpaIieHUS
TeJla MO OKPY>KHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JIBVOKEHUS TeJa M0 OKPYKHOCTH. Perienune
3a/71a4 Ha OIpeIeICHNE KHUHEMaTUYECKUX
XapaKkTEePUCTUK MEXAHUYECKOTO JIBUKECHHUS
pa3IU4YHbIX BUJOB. Pacio3HaBanue u
npuOIMAKEHHOE ONUCAHUE PA3TUYHBIX BUJIOB
MEXaHUYECKOr0 ABUKEHUS B MIPUPOJIE U
TeXHUKe (Ha puMepax CBOOOIHO MaIaroIInX
TeJ, IBUKEHUS KUBOTHBIX, HEOECHBIX TEl,
TPaHCIOPTHBIX CPEJICTB U JIp.)
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1.2

BzaunmoneiicTBue Ten

20

[Tepseiit 3akoH HeroToHA.
Bropoii 3akon HerotoHa.
Tperuii 3akoH HprotoHa.
[IpuHIMI cynepno3unuu
CUJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna tpenus: cuna
TPEHUS CKOJIbKEHUS, CUjia
TPEHUS MOKOSI, IPYTHE BUIBI
TPEHUSI.

Cuna TsKeCTH W
BCEMHUPHOTO TATOTCHHUS.

3aKOH

HaGnronenrie u o0CyKIeHHUE OIBITOB C
JIBDKEHUEM TeJa MPU YMCHBIIICHHH BIIHSTHUS
JPYTUX TEJ, MPEMATCTBYIOIMNX ABUKCHUIO.
Amnanu3s Tekcta ["anwies ¢ onucanueM
MBICJICHHOT'O SKCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBIMOJTHCHHE 33JJaHUH 110 TEKCTY (CMBICIOBOE
YTEHHUE).

OOcyXxaeHrue BO3MOXHOCTH BBIITOJTHCHHSI
3aKOHA MHEPIINU B Pa3IUYHBIX CUCTEMaX
OTCUETA.

HaGmonenne u o0cyx)aeHne MEXaHUMIECKUX
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YckopeHnne cBOOOTHOTO
najicHus1. J|BUKeHHE MIaHeT
Bokpyr Connna. [lepBas
KOCMHUYECKasi CKOPOCTb.
HeBecomocTh 1 neperpysKu.
PaBHOBecue marepuanbHOU
TOYKHU. AOCOIOTHO TBEPI0E
Teo. PaBHoOBECHE TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CUJIBI.
LenTp TsxecTn

SIBIICHUH, MPOUCXOSAIINX B CUCTEME OTCUETa
«Tenexxka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBWKEHHUH OTHOCHTEIHHO
KaOuHeTa (PU3HUKU.

JIeHCTBUS ¢ BEKTOpaMU CHUIT. BBITIOJTHECHUE
3aJJaHUH 110 CIIOKEHUIO U BEIYUTAHHUIO
BEKTOPOB.

HaOnronenne wu/wiv TPOBEICHUE OIBITOB,
JIEMOHCTPHUPYIOIIHUX 3aBUCUMOCTD YCKOPEHUS
TeJa OT MPWIOKCHHON K HEMY CHJIIBI U MacChI
Tena.

AHanu3 U 00bSICHEHHE SIBJICHUM C
UCIOJIb30BaHUEM BTOpPOro 3aKoHa HrroToHAa.
Pemenue 3a1au ¢ MCMOIB30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M mpaBuiia CI0KEHUS CUJI.
OnpeneneHue KECTKOCTH NMPYKUHBI. AHAIU3
CUTYallui, B KOTOPBIX HAOIIOJAI0TCS
ynpyrue nedopmaiiuu, u uX 00ObsICHEHUE C
UCIOJIb30BaHNeM 3akoHa ['yka.

Pemenue 3ama4 ¢ COAB30BaHUEM 3aKOHA
I'yxka.

HCCHGI{OB&HI/IC 3aBUCHUMOCTH CHUJIbl TPCHUA

CKOJIBKCHHA OT CHJIBI HOPMAJIbHOT'O JaBJICHUA.
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OOcy:xeHue pe3yabTaToB UCCIEOBaHMS.
Onpenenenue korpduirieHTa TpeHus
CKOJIB)KECHHS.

H3MepCHI/Ie CHJIbI TPCHUS ITOKOA.
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Pemienue 3aau ¢ ucnonab3oBaHueM (GopMyJibl
JUISL CUJIBI TPEHUST CKOJIBKEHUS.

AHanu3 ABMKEHUS TEJ TOJIBKO IO/
JIEHCTBUEM CHIIBI TSHKECTH — CBOOOHOTO
nageHus. O0bsACHEHNE HE3aBUCHMOCTH
YCKOpPEHHUSI CBOOOTHOTO MAICHUSI OT MaCChl
tena. O1eHKa BeIUYUHBI CUJIBI TATOTSHUS,
JCHCTBYIOMIEH MKy IBYMS TeaaMu (uist
pa3HbIX Macc).

AHanu3 IBMKEHHUS HEOECHBIX TEJI MOJ
JNIEUCTBUEM CHJIBI TSATOTCHHUS (c
HCITOJIB30BAHUEM  JIOMOJHUTEIIHHBIX
HUCTOYHUKOB HH(POPMAIIHH).

Pemenue 3amay ¢ McIojib30BaHMEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (POPMYIIBI IS
pacuéra CUJIbI TSXKECTH. AHAIINU3
OPUTHHAIBHOTO TEKCTA, OMHUCHIBAOIIETO
MPOSBJICHUS 3aKOHA BCEMHUPHOIO TATOTCHUS,;
BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY (CMBICIIOBOE
yreHue). Habmroaenue u 00Cyx/eHue OIBbITOB
110 U3MEHECHUIO BECA TeJa MPHU YCKOPEHHOM
JIBUKCHUM.

AHanu3 yciioBUi BOSHUKHOBEHUSI HEBECOMOCTH

U MIEPETPY3KHU.
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Penrenue 3agayd Ha OIIpCACIICHHUC BCCa TCJIa B
Pa3JIMYHBIX YCIIOBHIX.
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IMOKOAIICCCA Ha OIIOPEC.

OmnpezeneHue NEeHTpa THKECTH Pa3IMYHbBIX TEJ

AnHanu3  cwi, JIEUCTBYIOIIMX HA  TEJo,
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1.3.

3aKOHBI COXpPaHEHHUS

10

Nmnynsc Tena. U3Menenue
uMIyJibca. IMIynbsc CUIIBL.

3aKkoH COXpaHEHUS
VUMILyJIbCA. PeaktuBHOE
NBUKECHHUE.

Mexanuueckas paboTa u
MOIIIHOCTh. PaboTa cuin
TSDKECTH, YIIPYTOCTH,
TpeHus. CBS3b SHEPTUU U
pabotsl. [loTeHnmanbHas
SHEPTHs Teja, MOJIHITOrO
HaJl TOBEPXHOCTBIO 3EMIIH.
[ToTeHunanbHas SHEPrUs
CKATOM MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOMN
SHEPIuH. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPTUU

HaGmonenne u  0OCyXI€HUE  OMbBITOB,
JEMOHCTPUPYIOIINX  Tepeaady HMMITyJIbca
P B3aUMOJICHCTBUU TEJ, 3aKOH COXPaHCHUS
UMITyJIbca TpH  aOCOJIOTHO yIOPYroM |
HEYTPYTrOM B3aUMOJICHCTBUH TEIL.

AHau3 CUTyaIii B OKPYKAOIIEH KU3HA C
UCIIOJIb30BaHUEM 3aKOHA COXPaHCHUS
UMITYJIbCA.

Pacrio3HaBaHue SBJICHUS PEAKTUBHOTO
JIBMYKEHUS B IPUPOJIC U TCXHHUKE.
[TpuMmeHeHue 3aKOHa COXpAaHEHUS UMITYJIbCa
JUTs pacué€Ta pe3yJbTaTOB B3aUMOJEHCTBHS Tell
(Ha mpuMepax HEYIPYroro B3auMoICHCTBH,
YIPYroro EeHTPaIbHOTO B3aUMOJIEHCTBUS JIBYX
OJIMHAKOBBIX TEJl, OJTHO U3 KOTOPHIX
HETIOBHIKHO).

Pemenue 3a1ay ¢ UCOIB30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Omnpenenenue pabOThI CUITBI YIIPYTOCTH

pu NoIbEME TPy3a C UCTOIb30BAHUEM
HETOJIBIDKHOTO U TTOJABMXHOTO OJIOKOB.
N3MepeHne MOIHOCTH.

N3mepeHne MoTeHIMaabHON S3HEPTUHN YIIPYTO
neGopMUpOBaHHOM TIPY>KUHBI.
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M3MepeHne KHHETUYECKOU SJHEPTUM Tella I10
JUIMHE TOPMO3HOI'O Iy TH.

DKCNEPUMEHTAIBbHOE CPABHEHUE U3MEHEHU S
MOTEHUIMATBHON ¥ KHUHETUYECKON DHEPTUM Tella
MPY JBUKEHUH MO0 HAKJIOHHOM TJIOCKOCTH.
DKcepUMEHTalbHas TPOBEPKA 3aKOHA
COXpaHEHHUSI MEXAaHUYECKON DHEPTUU TIPU
cBoOOHOM majaeHuu. [I[puMeHeHune 3akoHa
COXPaHEHUS] MEXaHUYECKON SHEPTUU LIS
pacyéra NOTEHIMAIbHOW U KUHETUYECKOU
SHEpruiu teia. Pemenue 3anad ¢
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUU

Uroro no paznemny 40

Paznena 2. MexanuuyecKue KoJie0aHusA U BOJHBI
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2.1

Mexannueckue
KOoJIeOaHus

KonebarenbHoe ABMXEHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: IepUOI,
4acToTa, aMIUIUTY1a.
Marematuyeckuii u
NPYXUHHBIA MasiTHUKH.
[Ipespauienue sHepruu
pH KoJieOaTeIbHOM
JIBUKCHUH.

3aryxaronme KojaeoaHusl.
BoinyxieHHbIe KoseOaHus.
Pe3onanc

HabGmonenue konebanuii moa 1eHCTBUEM CHJT
TSOKECTU U YIIPYTOCTH U OOHApyKeHUE
N0I00HBIX KOJIEOaHU B OKPYKAIOLIEM MUDE.
AHanu3 KkonebaHuil rpy3a Ha HUTH U Ha
npyxxkune. OnpeesieHre 4acToThl KoJeOaHu
MaTeMaTH4YECKOT0 U MPYKUHHOTO
MasITHUKOB.

HaOmnronenue u 00bsICHEHNE SIBIICHUS

PE30HAaHCA.

HCCJ’IG,HOB&HI’IG 3aBUCHUMOCTH IICpUOaa
KoJIeOaHMI IMOABCHICHHOI'O K HUTH I'Py3a
OT JJINHBI HUTH.

[TpoBepka HE3aBUCUMOCTHU NIEPHOJIa KOJIEOAHHI

rpy3a, MOABEIICHHOTO K JIEHTE, OT MacChl Tpy3a.

HaGmronenne u o0CyKaeHHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTH TIEpUoa
KoJIeOaHMii MPYKMHHOTO MAsITHUKA OT MacChl
rpy3a 1 )KECTKOCTHU MPYKUHBL.

[IpyuMeHeHne MaTeMaTH4eCKOro U NPYKUHHOTO
MasTHUKOB B KaU€CTBE MOJIEJICH /Il ONIMCAHMS
KOJIe0aHU B OKPY’KaOIIeM MUPE.

Peurenne 3a1a4, CBSI3aHHBIX C BEIYMCICHUEM

W OIICHKOW 9acTOThI (TIeproia) KoyieoaHui
H3mepenue yckopenus c60600H020 nadenust
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2.2 | MexaHuveckue 8 Mexanuueckue BoHBL. | OOHapy»XEHHE U aHAJIN3 BOJHOBBIX SIBICHUN B
BOJIHBI. 3BYK CpoiicTBa  MEXaHHYCCKHX | OKpY’KAIOLIEM MHPE.
Bomt.  Ilpoponsuble M| Hagnionenue pacipoctpanenus
TIOCPCHHLIC BOJIHEL. I[HHH? IIPOJIOIBHBIX M IIONEPEYHBIX BOJH (Ha
BOJHBL M CKOPOCTE €€ | \ionenu) u oOHAPYKEHNE AHATIOTMYHBIX
pactpOCTpaHCHIAL. BUJIOB BOJIH B IpHpojie (3ByK, BOJHBI Ha
MexaHuuecKkne BOJIHBI B BOJie). Berunciienue JIMHbBI BOJTHBI U
TBEPAOM Tene, CKOPOCTH paclpOCTPAaHEHHUSI 3BYKOBBIX BOJIH.
CEHCMIYIECKHE BOIHBI. DKCNIEPUMEHTAIBHOE OIPE/ICICHUE TPaHUIl
3ByK. I')poMKOCTh 3ByKa U YAaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.
BBICOTA TOHA. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa
OtpaxeHue 3ByKa. OT 4acTOTHI (B TOM YHCIIE, C UCIOIB30BAHUEM
HndpasByk u MY3BIKaJIbHBIX HHCTPYMEHTOB). HaOmoaeHue
YJIBTPa3ByK 1 00BSICHEHUE SIBJICHUS aKyCTUYECKOTO
pe3oHaHca.
AHaJlU3 OPUTMHAIIBHOTO TEKCTA,
TOCBSAIEHHOTO UCIOJIB30BaHMIO 3BYKa (HJTH
yIbTpPa3ByKa) B TEXHHKE (IXOJIOKAIHS,
yIBTPa3ByK B MEIHIIMHE U JIP.); BHIIOJTHCHUE
3aJlaHui 10 TEKCTY (CMBICIIOBOE UTEHUE)
Hroro no pasneny 15

Pasnen 3. :‘)JICKTpOMaI‘HHTHOG moJie 1 3JICKTPOMArHUTHbIC BOJIHBI
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3.1

DIJIEKTPOMArHUTHOE
noJie u
AIEKTPOMArHUTHHIE
BOJIHBI

DIJIEKTPOMArHUuTHOE TOJIE.
DIJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa
3JIEKTPOMArHUTHBIX  BOJIH.
[[Ixana 31€KTPOMArHUTHBIX
BOJIH. Hcnons3oBaHue
3JIEKTPOMArHUTHBIX  BOJIH
JIJISI COTOBOM CBSI3U.
DJIEKTpOMarHuTHas Mpupoja
ceerta. CkKoOpocTh  CBeTa.
BomnHoBBIE CBOMICTBA CBETA

[TocTpoenue paccykaeHuil, 000CHOBBIBAIOIINX
B3aMMOCBSI3b IJICKTPUIECKOTO M MAaTHUTHOTO
TIOJIEH.

DKCIIepUMEHTAbHOE U3yUeHNE CBONCTB
3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE C
TIOMOIIBI0 MOOMIIBHOTO Telie()OHA).

AHanu3 peHTreHOBCKUX CHUMKOB
YeJI0OBEUECKOT0 OpraHu3Ma.

AHanMHM3 TEKCTOB, OMMMCHIBAIOIINX MTPOSBICHUS
AIIEKTPOMArHUTHOTO U3TyUEHUS B TIPUPOJIE:
YKUBBIC OPTaHU3MBbI, U3TyYeHUsI HEOECHBIX Te
(cMBICTIOBOE UTCHHE).

PacriozHaBanue W aHaiu3 pazIUYHBIX
NPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH

B TEXHHKE.

N3yuyeHune BOJTHOBBIX CBOWCTB CBeTa. Penienue
3a/1a4 ¢ UCIOJIb30BaHUEM (POPMYIT ISt
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJTHHBI
BOJIHBI ¥ 4YaCTOTHI CBETA

Hroro no paszneny

Pa3nea 4. CBeToBbBIC ABJICHUSA
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4.1

3aKOoHEI
pacrpoCcTpaHeHus
cBETa

JlyueBas mozenb cBera.
Hcrounuku ceera.
[IpsamonnHeriHoe
pacrpoCTpaHEHHUE CBETA.
3atmenunsa Connna u JIyHsL
Otpaxenue cBeta. [1nockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETA.

[Ipenomiienne cBera. 3aKoH
npenomiieHus ceera. [lomHoe

BHYTpEHHEE OTpa)kKeHue
CBETA. Hcnons3oBanue
IIOJIHOTO BHYTPEHHETr O

OTPOKEHUSI B ONTHYECKHUX
CBETOBOJIAX

HaGnroieHre onbITOB, IEMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEHHOTO

pacnpocTpaHeHus cBeTa (BOSHUKHOBEHHUE
TEHH W MOJIyTCHH), M UX UHTEPIPETAIUS C
MCIIOJIb30BAHUEM MOHSTUSI CBETOBOIO JIyyYa.
OOBsiCHEHHE U MOJICIMPOBAHUE COJTHEUHOTO U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHHUS
CBETOBOTO JIy4a OT yrJjia MmajcHus.

N3yueHne cBONCTB U300paKeHUsI B TIIIOCKOM
3epKaje.

HaGntonenue u 00bsicCHEHHE OMBITOB 10
MOJIYYEHHUIO U300pa’keHUN B BOTHYTOM U
BBIMTYKJIOM 3epkanax. Habmronenue u
OOBSICHEHHE OTBITOB MO MPEJIOMIICHUIO CBETA
Ha FPaHULIE Pa3JIMYHBIX CPEJl, B TOM YUCIE
OTBITOB C MOJHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMIICHHS OT yIJia MaJeHus CBETOBOTO
Jy4a Ha TPAHULIE €BO3IAYX—CTEKIIO».
Pacno3HaBaHue IBIEHUN OTPAKEHUS U
MPEJIOMIICHHS CBETA B OBCEHEBHOM JKU3HHU.
AHanu3 U 00bSICHEHUE SIBIEHUSI ONTUYECKOTO
MHUpaxa.
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Penrenue 3agad ¢ UCIOIb30BAaHUEM 3aKOHOB
OTPAKCHUA U IPCIIOMIICHHA CBCTA
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4.2 | JIuH3bI U ONITUYECKUE 6 JIunza. Xon nydeit B tuH3e. | [lonmyueHue n300pa>keHHil ¢ TOMOIIBIO
npruOopbI Onrtnueckas cucrema coOuparoue U paccerBarolei JIMH3.
dboToanmnapara, mukpockona | Onpeaenenue GOKyCHOIO pacCTOSHUS U
U Teneckorna. ['na3 kak ONTUYECKOU CUJIbI COOMPAIOIIEH JTUH3BI.
ONTHYECKAs CUCTEMA. AHanu3 yCTpONCTBA U IPUHITUTIA JCHCTBUS
bruzopykocTh u HEKOTOPBIX ONTHYCCKUX MPUOOPOB:
JATBHO30PKOCTh doToamnmapaTa, MUKPOCKOTIA, TEJIECKOIIA.
M3ydyeHue Moiel Ti1a3a Kak ONTHYCCKOM
CUCTEMBI. AHAJIN3 SIBJICHUIA OJTM30PYKOCTH U
JATbHO30PKOCTH, IPHHIIAIIA JTCHCTBUS
OYKOB
4.3 | Paznoxenue 0enoro 3 Paznoxxenne 6enoro ceeta B | HaOGmromenue pas3noxkeHust 6€1oro cBera
CBETa B CIIEKTP cnektp. OnbiTel HploTOHA. B CITCKTP.
Croxkenne CieKTpatbHbIX Habmnronenue 1 00bACHEHHE OIBITOB I10
1BETOB. Jlucnepcus ceera MOJIYYEHHIO OEJIOr0 CBETa MPH CIIOKECHUH
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 0OBSICHEHHE OIBITOB T10
BOCIIPHSITHIO I[BETA MIPEAMETOB MPHU UX
HAOJIIOICHUH Yepe3 1BETOBbIC (PUITbTPHI
(BeTHBIC OYKH)
Hroro no paszneny 15

Pa3nen 5. KBantoBbIe IBJIeHUA
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5.1

Hcenyckanue u
IIOIJIOLICHUE CBETA
aTOMOM

Oneitel  Peseppopna wu
IJIaHETapHask MOJEIb aTOMa.
Mopaens atoma bopa.
Hcnyckanue 1 norionieHue

Ob6cyxaenue nenu onsiToB Peseppopaa mo
MCCIICJIOBAHUIO aTOMOB, BBIJIBIDKCHUE THIIOTE3
0 BO3MOXKHBIX Pe3yJIbTaTaX OMBITOB B
3aBUCHUMOCTH OT IPEIOIaraeMoro CTpOeHHUs

cBera  atomMoM.  KBaHTHI.
JIuHenyaTelie CIIEKTPBI

aTOMOB, (hOPMYJIMPOBAaHUE BHIBOJIOB U3
pEe3yJbTaTOB OIBITOB.

OO6cyxaeHue TpOTUBOPEUNi MIaHeTapHOU
MOJIEJIM aTOMa U OCHOBAHUM ISl TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTAX AIEKTPOHOB.
HaGmrofenue CryionHbIX U JIMHEHYAThIX
CIIEKTPOB M3JIyYEHMs PA3IUYHBIX BEILECTB.
OOBbsicHeHUE JIMHENYAThIX CIEKTPOB U3JIy4YEHUs

79



denepanbHas padoyas mporpamma | dusuka. 7-9 kinaccel (0a30BbIl YPOBEHb)

5.2

Ctpoenue aTOMHOTO
saapa

PanuoaktuBHOCTH. Anb(da-,
OeTa- U TaMMa-u3IyYEHUsl.
CrpoeHne aTOMHOTO sjpa.
Hyxnonnas MOJIEJIb
aToMHOro siapa. M3oTomsl.
PanuoaktuBHbIE
peBpalleHHUS. [epuon
noJiypacrajia aTOMHBIX sIIep

OOcyXaeHne BO3MOXKHBIX THIIOTE3 O MOJEISAX
CTPOEHHUS sAIpa.

Omnpenenenue cocraa saep Mo 3aaHHBIM
MaCCOBBIM | 3apSI0BBIM YUCJIAM B TI0
MIOJIOKCHHIO B TIEPUOINICCKON CUCTEME
DJIEMEHTOB.

AHanu3 U3MEHEHHS COCTaBa SApa U €ro
TIOJIOKCHUS B TICPHOIUICCKON CUCTEME

IIPH O-PaIMOAKTHBHOCTH.

HccnenoBanne TPEKOB O-9aCTHII ITO TOTOBBIM
dboTorpadusim.

OOHapyXeHHe ¥ U3MEPEHUE PaTUAIIOHHOTO
(doHa ¢ TOMOIIBIO I03UMETPA, OIICHKA €T
WHTCHCHUBHOCTH.

AHanu3 OMOJIOTUIECKIX U3MEHEHUH,
NPOUCXOASAIINX  TOJ  JeHCTBHEM
PaIMOAKTUBHBIX U3ITyUYEHUH.

Hcnonp3oBanue palMOaKTUBHBIX U3JIyYCHUN B
MEJIUIMHE
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5.3 | SlnepHble peakiuu 7 SnepHble peakuuu. 3akoHbl | PemieHue 3aaad ¢ UCMOIb30BAHUEM 3aKOHOB
COXPaHCHMSA 3apA/I0BOTO U COXpaHCHMS MACCOBBIX M 3apsAOBBLIX YHCEI Ha
MacCOBOI'0 YHCEN. DHEPIUsl | ompejieleHNE PE3yIbTATOB SAEPHBIX PEAKIINiA;
CBAI3M aTOMHBIX A71eP. CBASh | apajys BO3MOKHOCTH MM HEBO3MOKHOCTH
Macchl U dHepruu. Peakiuu STIEPHOM PeaKIUH.
UHTE3a U HUS sI7Iep.
CHHTC34 M ACTIC ACp OneHka SHEpPTUM CBSI3U AJIEp C UCTIOIb30BAHUEM
Uctounuku snepruu ConHila . .
. dbopmyIibl DUHIITEITHA.
v 3BE31. fnepHas 06
sHepreriKa. JleicTRus CY’KJIEHUE TIEPCTIIEKTUB UCIIOJIb30BaAHNUS
PATOAKTHBHBIX H3ITyYCHHIt yr16paBJmeM0r0 TEPMOSIIEPHOTO CUHTE3A.
HA JHBHIC OPrAHH3MEI OO6cyxaeHne NpeuMyIecTB U 3v1<onomqecm/1z<
npo0JieM, CBS3aHHBIX C SIIEPHON YHEPTeTHKOM
Uroro no paszneny 17

IHoBTOPUTEIHLHO-00001IIAO U MOAYJIb
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IloBTOpEHUE N 9 Cucremarnszanus u BrinonHenne yueOHbIX 3aaHul, TPEOYIOIMIUX
000011IeHNE 0000111eH1Ee TPEIMETHOTO JEMOHCTpAIllUi KOMIIETEHTHOCTEH,
coJiepKaHus Kypca CoJiepKaHMs U OTbITa XapaKTEPU3YIOIIHNX €CTECTBEHHOHAYYHYIO
¢uzuku 3a 7-9 knaccel NEATEIBHOCTH, IPAMOTHOCTb:
MpUOOPETEHHOTO MPH - IIPUMEHEHHUS ITOIyYEHHBIX 3HAHUN
U3yHCHHU BCCTO Kypca JUIsl HAYYHOTO OOBSCHEHUS (PU3NYECKUX
(H3NKH OCHOBHOTO SABJICHUW B OKPY>KAIOLIEH NPUPOJIE, B
001Iero 0opasoBaHusL. MMOBCETHEBHOM JKM3HU U BBHISBIICHUSA
HoaroToBka K OCHOBHOMY | hysudyecKHX OCHOB PSia COBPEMEHHBIX
roCy/1apCTBEHHOMY TEXHOIOTHIL;
sK3aMeHy 1o (U3HUKe st
- IIPUMEHEHUS! OCBOCHHBIX
oOyyJaromuxcs, .
_ | DKCIIEpUMEHTAJIbHBIX YMEHUN IS
BBIOPABIINX 3TOT YUCOHBIH .
UCClIeJOBaHUs (PU3UUECKUX SBJICHUM, B
IpeaMeT
TOM YHCJIE AJI IPOBEPKHU THIIOTE3
Y BBISIBJICHUS 3aKOHOMEpHOCTEN. Perienune
pacy€THBIX 3a7a4, B TOM YHCIIE
IPEINOoJaraouX UCIoJIb30BaHUE (PU3NUECKUX
MoOJIeJIell 1 OCHOBAHHBIX HAa COJAEPKAHUU
Pa3IMyYHBIX Pa3/eNoB Kypca (QU3HKH.
BeinosiHeHrE 1 3a1UTa rpynnoBbIX WIH
WHAUBUAYAJIbHBIX IPOEKTOB, CBA3aHHBIX C
coJiep kaHreM Kypca pu3nku
Uroro no pazneny 9
OBILEE KOJIMYECTBO 102

YACOB IIO ITPOITPAMME
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