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Pabouas mporpamma mo yudeOHOMy mnpenMery «®Puszuka» (0a30BbIii ypPOBEHB)
(npenmeTHas obnacTh «EcTeCTBEHHO-Hay4YHbIE MPEAMETHI») (Aajiee COOTBETCTBEHHO —
nporpamMma 1o Qusuke, (pU3MKa) BKIOYACT MOSCHUTENBHYIO 3alHCKy, COJEp>KaHUE
00yd4eHwus1, TUTaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS IPOrPaMMBbl 10 (HU3HKE, TEMATUYECKOE
IUTAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUS COCTABIIECHA
Ha OCHOBE MOJIOKEHMM M TpeOOBaHUI K pe3yibTaTaM OCBOCHUS Ha 0a30BOM YPOBHE
OCHOBHOW 00pa3oBaTesibHONW mporpammsbl, mpenacrabieHHbix B @I'OC OO0, a Takxe
¢ yu€ToM denepaibHoi pabouel nmporpaMmbl BocnuTanus 1 KoHuenuu npenoiaBaHust
yaebHoro npenmera «Dusnkay.

ConepxxaHue mporpaMMmbl 1O  (PU3MKE HalpaBiIeHO Ha (popMuUpoBaHHE
€CTECTBEHHO-HAYYHON IpaMOTHOCTU OOy4alOIIUXCsl U OPraHU3alMI0 U3YyUEHUS (PU3UKU
Ha JEeATEJIbHOCTHOM OCHOBE. B mporpamme mo (usmnke y4MTHIBAIOTCS BO3MOYKHOCTHU
y4yeObHoro mnpenmera B peanuzanuu TpedboBanuit PI'OC OOO k MIaHUPYEMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOY4YeHHs, a TaKKe MEXKIPEIMETHbIC
CBA3U €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOIIEro
00pa3zoBaHwUsl.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclpesiesieHne YdeOHOTro MaTepuana
no rojgaMm oOydeHus (MO Kjaccam), MpejiaracT MPUMEPHYIO TOCJIEI0BATEIbHOCTD
U3y4EHHUs TEM, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COACpNaHUS U yuére
BO3PACTHBIX OCOOEHHOCTEN 00yYarOIMIMXCS.

[Iporpamma no ¢u3uke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKON MOMOLIH
YUUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY IPEIMETY.

duszuka SBISIETCS CHUCTEMOOOPa3ylOIIUM JJisi €CTeCTBEHHO-HAyUYHBIX Y4YeOHBIX
NPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3Y4YaeMbIX XHMHEH, Ouoyiorueil, actpoHoMue M (usudeckol reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, MPEIOCTaBIseT Hauboliee SICHbIE
oOpa3ipl NMPUMEHEHHs] HAyYHOIO METOJa IMO3HaHUS, TO €CTh CHOoco0a IMOITy4YeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 THaBHBIX 3a7ad  (PU3MYECKOrOo OOpa3oBaHUsS B CTPYKType o0OI1Iero
00pa3oBaHusl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH U HHTEpeca
K HayKe y 00y4aroniuxcsi.

N3yuenue ¢usuku Ha 0a30BOM YypOBHE MPEIOJIAraeT OBJIAJIEHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHI €CTECTBEHHO-HAYYHYI0 I'PaMOTHOCTbD:

HAyYHO OOBSICHSTH SIBJICHUS,

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

UHTEPIPETUPOBATh JAaHHbIE W  HUCIOJIb30BaTh  HAy4HbIE JIOKa3aTeJbCTBA
JUTS TIOJTYYEHUSI BBIBOJIOBY.



[enu n3yuenus UMK Ha YPOBHE OCHOBHOT'O 00IIer0 00pa30BaHUsl OMPEEICHbI
B Konnenuuu mnpenomaBanus ydeOHoro mnpeamera «®Pusuka» B 00pa3oBaTeIbHBIX
OpraHU3aAUIX Poccuiickoi Oenepanuu, peaU3yIOIUX OCHOBHEIE
oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBEpXKAEHHOW  pemeHuem  Komerun
MunuctepcTBa npocsemienus Poccutickoit @eneparuu (mpotokost ot 3 nexkadps 2019 r.
Ne [TK-4BH).

Lenu uzydenust pusmku:

npuoOpeTeHre MHTEpeca M CTPEMJICHUS OOYy4YaloIUXCs K HAyYHOMY H3Y4YEHUIO
IPUPOABL, PA3BUTHE UX UHTEILIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUNH O HAy4YHOM METOJe TMOo3HaHus U (GOpPMHUpPOBAHUE
MCCJIEI0OBATEIBCKOIO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3y4YEHUS OCHOB
CTpOECHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

(opMupoBaHHE TMPEJICTAaBICHUA O ponu (PU3MKKA Uil  Pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUNH O BO3MOXHBIX cepax Oynyued mnpodeccruoHanbHON
NEeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYUYEHUIO B 3TOM
HaIlpaBJICHUU.

JlocTrkeHre 3THX LieJield NporpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO OOILIEro
00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICTYIONINX 3a/1a4:

npuoOpeTeHNe 3HAHUNW O JIHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, JICKTPUUYECKNUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

MpUOOPETECHUE YMEHUW ONUChIBAaTh U  OOBACHATH (UBUYECKHUE SBJICHUS
C UCIOJIb30BAaHUEM TOJIyYEHHBIX 3HAHUN;

OCBOCHHME METOJOB PELICHUS IMPOCTEUIINX PACUETHBIX 33a4 C HCIOJIb30BAHHEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMU HAOMI0JaTh MPUPOIHBIC SIBICHUS M BBINOJHATH ONBITHI,
1abopaTopHble pabOThl M AKCIEPUMEHTAIbHBIE HCCIEAOBAaHUS C MCIOJb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHHE TTPUEMOB paboThl ¢ MH(OpMaLUEeH PU3NUECKOTO COACPKaHUS, BKIIOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHHUSIX (U3MKH, aHau3 M KPUTHYECKOE
OlIeHUBaHuE WH(MOpMaIUK;

3HAKOMCTBO cO cdepamMu NpodecCHOHAIBHON JAESATEILHOCTH, CBS3aHHBIMU
¢ (u3MKOW, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYeCcKO HAyKH.

Ha wusyuenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi oTBoauTcs 238 wyacoB: B 7 kjacce — 68 uvacoB (2 yaca B HeJeNio),
B 8 Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Heento).

[Ipensaraemelii B mporpamme no Gpu3MKe nepedeHb 1a00paTopHbIX padOT U OMBITOB
HOCUT PEKOMEHJATeNbHBIA  XapakTep, Y4YUTelb JieJaeT BBIOOp IPOBEIEHUS
7a00paTOpHBIX pabOT © ONBITOB € YYETOM MHJMBHUAYAJIbHBIX OCOOEHHOCTEH
0o0y4aromuxcsi, CHUCKAa OHKCIHEPUMEHTAJbHBIX 3a/laHui, MpeaiaraéMbIX B paMKax
OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJEP KXAHUE OBYYEHMUA

7 KIIACC
Paznen 1. @®usuka u €€ poJib B NO3HAHUM OKPYKAIOUIEr0 MUpPa
®duzuka — Hayka o mnpupone. SBineHus npuponabl. DuU3NUECKUE SBIICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BeInYuHbl. M3Mepenne pusndeckux BeauunH. Ousnueckue npudopsl.
[TorpemnocTs n3Mepennt MexayHnapoiHas cucremMa eIMHULL.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HayKd  H3Y4yalOT  MPHUPOAY.
EcTecTBeHHO-HAay4YHbBIN METOJ] O3HAHUS: HA0JII0/IEHUE, IOCTAHOBKA HAYYHOT'O BOIPOCA,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT IO IIPOBEPKE TUIIOTE3, 00BSICHEHHE HAOII0JaeMOT0
sBieHus. Onucanue GU3NYECKUX SIBICHUHN C IOMOILBIO MOJEIIEH.

Jlemoncmpayuu
MexaHndeckue, TeII0BbIC, JIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznueckue NpuoOpskI U Mpolieaypa MPSIMbIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
prudopoM.

Jlabopamophbsie pabomwi u onvimol

Onpenenenre EeHbI JEIeHNS MIKaIbl U3MEPUTENBHOTO PUOOpa.

N3mepenne paccTosHui.

N3mepennie 00bEMa )KUIKOCTH U TBEPIOTO TENA.

Omnpenenenne pa3MepoB MaJbIX TEI.

N3mepenne teMneparypsl Mpy MOMOIIM KUIKOCTHOTO TEPMOMETpPA M J1aTUMKa
TEMIIEpaTyphl.

IIpoBenenne muccne0BaHus MO MPOBEPKE TMIOTE3BI: TATBHOCTh MOJIETA IIAPUKA,
NYIIEHHOI'O0 TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OOJIbIIIE BHICOTA ITyCKAa.

Pasznea 2. [lepBoHaya/ibHbIC CBEACHUS O CTPOCHUM BelleCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONBITHI, JOKa3bIBAIOIINE
JIVCKPETHOE CTPOECHHE BELIECTBA.

JIBrkeHue yacTull BemecTBa. CBA3b CKOPOCTH JBUKEHUS YACTHUL C TEMIIEPATYPOU.
bpoyHoBckoe aBuxenue, muddysus. BzanmoseiicTBre yacTuil BEIIeCTBa: MPUTKCHNE
Y OTTAJIKMBAHUE.

ArperaTHble COCTOSIHHS BEIECTBA: CTPOEHUE TIa30B, XUAKOCTEM M TBEPIBIX
(KpUCTAIIIMYECKNX) Tel. B3auMoCBsi3b MEXAY CBOMCTBAMM BEIIECTB B PAa3HBIX
arperaTHpIX COCTOSHUSIX W HUX AaTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jlemoncmpayuu

Hab6nronenue 6poyHOBCKOTO IBUYKEHUS.

Habmonenue nuddysun.

Habmonenue sBieHH, OOBSCHSIONIMXCS NPUTHKCHUEM WM OTTAIKHBAaHUEM
YaCTHI] BEIIECTBRA.



Jlabopamopnvie pabomol u onvimul
OueHka quamMeTpa aroma METOJIOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).
OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITH IO 0OHAPYKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO TTPUTSDKCHUS.

Pa3nen 3. /IBu:keHMe U B3aMMO/IeiliCTBHE TeJl
Mexanundeckoe 1BHKeHHE. PaBHOMEpHOE U HEpaBHOMEpPHOE BHKEHHE. CKOPOCTb.
Cpennsist CKOpOCTb P HEPABHOMEPHOM JBHKEHUU. Pacu€Tr myTu U BpEMEHU JIBUIKECHUS.
SBnenue uHepuuy. 3aKOH UHEPUMU. B3anMoaencTere Ten Kak NpuIruHa U3MEHEHHUS
CKOpOCTH ABWKEHHMs Tenn. Macca kak mepa uHepTHOCTH Tena. [moTHOCTh BemiecTsa.
CBsI3b IJTIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuita kak XapakTepucTuka B3auMoAeucTBus Ten. Cuiia ynpyroctu M 3akoH I 'yka.
N3mepenne cuiibl ¢ IOMOLIBIO JMHAMOMETpA. SIBIeHUE TATOTEHHs U crila TshkecTH. Crna
TSKECTH Ha ApYrux IuaHerax. Bec tena. HeBecomocts. CrioxkeHne cuil, HApaBIEHHBIX
no ogHoM mpsimou. PaBHogmenctByromas cuin. Cumna TpeHus. TpeHHe CKONbKEHUS U
TpeHue Mokos. TpeHue B IpUpoe U TEXHUKE.

Llemoncmpayuu
Habnronenne MexaHn4ecKoro IBM>KEHHUS Tela.
N3mepenne CKopoCcTr NPSAMOIUHENHOTO JBUKEHUS.
Habnronenue siBneHus: MHEPIUU.
HabGnronenue nu3mMeHeHus: CKOpOCTH MPY B3AUMOJIEHCTBUH TEN.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.
CrnoxeHue cui, HanpaBJIEHHBIX MO OJHOM IPSIMOIA.

Jlabopamophvie pabomvi u onvimsl

OmnpeneneHrne CKOPOCTH PABHOMEPHOTO JIBHXKEHMS (IIAPUKA B KUIKOCTH, MOJEIH
3JIEKTPUYECKOTO aBTOMOOMIISI U TakK Jajiee).

OmnpeneneHre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM [apHuKa 10 HAKJIOHHOU
IUIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOTO TeNa.

OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (AehopMalivu) NpyKUHbI
OT MPHUJIOKEHHOMN CHJIBI.

OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl TPEHHSI CKOJIBKEHHUS OT Beca Telia
U XapaKTepa CONMpPUKACAIOLIUXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJ, dKMAKOCTEN U ra30B

HNasnenue. CriocoObl yMEHBIIICHHWS W YyBEJIWYCHUs HaBieHus. JlaBmeHue rasa.
3aBUCHUMOCTH JJaBIICHUS raza oT 00bEMa, Temmneparypsl. [lepenada gaBiaeHUsT TBEPIBIMU
TeJaMHM, >KMJIKOCTIMHM U ra3zamu. 3akoH Ilackansa. IIHeBMaTumueckne MaIIHMHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJKOCTH OT TIyOWHBL. ['HMapocTaTuyeckwii mapajokc.
Coobmiaromuecst cocynl. ['uapaBinyeckue MeXaHu3Mbl.

Atmochepa 3emsim u armocepHoe maBieHue. I[IpUuuHBI CyIECTBOBAHUS
BO3aAymHONH o06osoukn 3emnu. Omnbir Toppuuennu. HWM3Mmepenune aTmMocdepHOro



JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOTO NABJICHUS OT BBICOTHI HAJ YPOBHEM MODA.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBUE JKUAKOCTHM M ra3a Ha MOTPYKEHHOE B HUX Telo. BrlTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIABJICHHS ra3a OT TEMIEPATYPHI.

[Iepenaua naBiieHUs )KUIKOCTHIO U Ta30M.

CooOmaromuecs Cocybl.

I'mppasnuueckui npecc.

[IposiBieHue aeiicTBUsE aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAIKUBAIOUIEH CUJIBI OT 00BbEMa MOrpYKEHHOM YacTu Tena U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLLIEN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue T1UIaBaHWs TEN: IUIABAHWE WM TIOTPYKEHUE TEIl B 3aBUCUMOCTH
OT COOTHOIIEHHUS IIJIOTHOCTEN Teja U KUIKOCTH.

JlabopamopHhvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTHM Beca Tela B BOJAE OT 00BbEMaA MOrpyXEHHOM
B JKUJIKOCTh YaCTH TEJA.

OnpeneneHue BBITAIKUABAIONICH CHUJIbI, JACHCTBYIOIIEH HA TENO, MOTPYKEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHABAIOIIEH CHIIBI, JEHUCTBYIOIIENM Ha TENO
B JKUJIKOCTH, OT MACChI TeJa.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUIIbI, AEHCTBYIOIICH
Ha TEJO B KUJIKOCTU, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YACTH TeJa M OT IJIOTHOCTH
YKUJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHME JIOAKU U OIpEAesieHHue €€
rPy30H0ABEMHOCTH.

Pa3zgeun S. Pabora 1 MOIIIHOCTB. JHEPrust

Mexanuueckas padbota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: phIYar, 0J0K, HAKIOHHAs MI0CKOCTh. [IpaBuino paBHOBECHS
poryara. [IpumeHeHue npaBuia paBHOBECHs pblyara K OJIOKY. «30J0TOE€ MPABHUIION»
mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocTrie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas v moteHIanbHas sHeprus. [IpeBpaimenue
OJTHOTO BHJIa MEXaHUYECKOW SHEPTUH B IPYTol. 3aKOH COXPAaHEHUS IHEPTUU B MEXAHHKE.

Jlemoncmpayuu
ITprmepsl MPOCTHIX MEXAaHHU3MOB.

Jlabopamophsie pabomwi u onvimul

OnpeneneHie pabOTBl CHIIBI TPEHUS TIPH  PABHOMEPHOM JIBHKCHHH TeJja
10 TOPU30HTAJILHOM MOBEPXHOCTH.

HccnenoBanue ycIioBU paBHOBECHS phIvara.



N3mepenue K11/ HaKIIOHHO#M MJIOCKOCTH.
N3ydenue 3ak0Ha COXpaHEHHS] MEXaHUYECKOW DHEPTUU.

8 KVIACC

Pa3nen 6. TemioBble AiBJIeHUSA

OCHOBHBIE ITOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHMSI BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. OIIBITHI, IOATBEPKAAIOLIME OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Mopenn  TBEPAOro, JKUAKOTO M  Tra3000pa3HOrO0  COCTOSIHMII — BEIIECTBA.
Kpucramnmueckue u amopdubsie Tena. OObSICHEHHE CBOMICTB ra3oB, XUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKON Teopur. CMadynBaHue
Y KallWJUISIPHBIE SIBJICHUs. TEemoBoe paciiupeHue u CokaThe.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABWKECHHS YACTHLI.
BuyTtpennsas sueprus. CriocoObl M3MEHEHUs BHYTPEHHEH SHEpPruM: TeIionepenaya u
coBeplieHHe paboTel. Buael Temionepenayu: TEIJIONPOBOJHOCTh, KOHBEKIUS,
U3IIy4YCHHUE.

KonuyecTBo TemyioTel. YenpHas TEIIOEMKOCTh BEIIECTBA. [e€MI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. IlnaBnenue m orBepaeBaHue
KPUCTAJUIMYECKUX BELIECTB. YenbHass TeruioTa IuiaBieHus. IlapooOpazoBanue wu
koHaeHcauus. Mcnapenwe. Kunenme. VYnaenpHas Temiora mapooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUSI OT aTMOC(EPHOTO TaBICHHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIUIMBA. Y AebHas TEIUIOTa CTOPAHMSL.

[Tpunuunet padots! TemwnoBbix apurareneii KIIJ[ remnoBoro neuratens. TemioBble
JBUTATENH U 3aIHUTA OKPY>KAKOLIEH Cpe/bl.

3aKOH COXPaHEHHUs U IPEBPALLEHNS SHEPTUN B TETUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
Habnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenune nuddysun.
Habmronenue sBiaeHu CMauyuBaHUS ¥ KalTWJUISIPHBIX SBJICHUM.
Habntonenue TenjaoBoro paciuimpeHus Ted.
N3menenue naBieHuss rasza Mpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIaXKJICHUH.
[IpaBuia usmepeHus: TeMnepaTyphl.
Bunbl Tenonepenaun.
OxnaxaeHue Mpyu COBEPIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHur paboThl BHEITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Hab6mronenue kumenus.
Hab6nronenue mocTostHCTBA TEMIIEPATyPhI PH TUIABJICHUH.



Moienu TeIJIOBBIX ABUTATEICH.

Jlabopamophbsie pabomwi u onvimol

OMnbITH IO 0OHAPYKEHHUIO TEUCTBHUS CHII MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbITHl 0 HAOIIOJECHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
Te.

Ompenenenre naBJIeHAs BO3ayXa B OAJIJIOHE MIMPUIIA.

OMmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHS BO3QyXa OT €ro o0néMa u
HarpeBaHUs WIIA OXJIAKIACHUS.

[IpoBepka TruUMOTE3bl JUHEHHON 3aBUCHUMOCTUA JIMHBI CTOJOMKA >KUIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Hab6nronenue n3aMeHenust BHyTpEHHEH SHEPTUU Tejla B pe3yJIbTaTe TeIionepeiadn
Y paOOThI BHEIIHUX CHJI.

UccnenoBanue sBieHUs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U ropsuein
BOJIbI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOM TIPU TEIJI0OOMEHE
C HAarpeThIM METAJUIMYECKUM LIWJIMHAPOM.

Onpenenenue y1eaTbHON TEMIOEMKOCTH BEILIECTBA.

Uccnenosanue npoiiecca ucrnapeHus.

OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

Onpenenenue yneIbHON TEIIOTHI TIJIAaBICHUS JIbAA.

Paszges 7. DiiekTpruecKue M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa dSIEKTpUUECKUX 3apsiaoB. BzaumopeiicTBue
3apspKeHHBIX Tesl. 3akoH KyioHa (3aBUCUMOCTh CHIIBI B3aUMOACHCTBUS 3aPSyKEHHBIX Tl
OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXAY TEIaMu).

Onextpuyeckoe mnosie. Hampsok€HHOCTh  3nekTpuyeckoro mnois.  IIpuHnun
CYNEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snexktpudeckux 3apsAnoB. OJIEMEHTAPHBIM JJIEKTPUUYECKUM  3apsl.
Crpoenne atoma. IIpoOBOAHMKHM M OUANEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMSI AIEKTPHUUECKOTO TOKa. ICTOUHMKHN
NOCTOSIHHOTO TOKa. JIEHCTBHA SIEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
MarHUuTHOE). DIEKTPUUECKUNA TOK B KUIKOCTAX U raszax.

Onektpuueckas uenb. Cujia Toka. DIeKTpudecKkoe HanpspkeHue. COnpoTHBIICHUE
IIPOBOJHUKA. YJIEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma i ydacTKa LENu.
[TocnenoBaTenpHOE U APALIEIBHOE COEANHEHUE IPOBOIHUKOB.

PaboTa u MOIITHOCTH ANIeKTpUUeCcKoro Toka. 3akoH Jxoyns—JIenna. DnekTpuueckue
LENH U MOTPEeOUTENH dIEKTPUUECKO 3Heprun B 0bITy. KopoTkoe 3ambikaHme.

[TocTrossHHBIE MarHuThl. B3auMoaenMCTBHE TNOCTOSAHHBIX MAarHuTOB. MarHutHoe
noje. MaruuTHoe nojie 3eMJIM M ero 3Ha4eHue IS Ku3HM Ha 3emuie. OmnbIT Ipcrena.



MarauTtHoe mnojie dJIEKTPUYECKOTO TOKA. [IpHUMeHEHHe 3IEeKTPOMarHuTOB B TEXHMKE.
JleficTBrE€ MarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM. DJIEKTPOABUIATENb NOCTOSHHOIO
ToKa. lcnosb3oBaHME  DJIEKTPOJABHUIATENIEM B TEXHUYECKUMX  YCTPOMCTBAX U
Ha TPAHCIIOPTE.

Oneitel @apajnes. SBieHHe 3IEKTpOMarHUTHOW wuHAyKuuu. IlpaBuno JleHna.
OnexTporerepaTop. CrnocoObl MOJYUYEHUS AIEKTPUUYECKOW SHEPTUHU. DIIEKTPOCTAHLIUU
Ha BO300HOBJIIEMBIX HCTOYHUKAX 3HEPTUU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pojia 3JEKTPUUECKHUX 3apsI0B U B3aUMO/ICHCTBUE 3apsIKEHHBIX TET.
Y CTpOWCTBO U IEUCTBUE JIEKTPOCKOTA.
DJIEKTpOCTaTUYECKask MH Y KIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpOoBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M CcTOYHUKH TTIOCTOSHHOTO TOKA.
JIlencTBUS IEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B AKHUJIKOCTH.
["a30BbIit pa3ps.
N3mepenune cuiibl TOKa aMIIEPMETPOM.
H3mepenue 351eKTpuyeCcKOoro Harps>KEHUsT BOJIbTMETPOM.
Peocrar u marazuH CONpOTUBIIEHU.
BzanMoaericTBue IOCTOSHHBIX MAarHUTOB.
MonenupoBaHre HEBO3MOKHOCTH Pa3ICJICHUS TOJTOCOB MAarHuTa.
MoaenupoBaHre MArHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarauTHOE o€ TOKa. DJIEKTPOMArHUT.
JlelicTBHE MAarHUTHOTO MOJISI HA POBOIHUK C TOKOM.
DJIEKTPOJBUTATEb MMOCTOSTHHOTO TOKA.
UccnenoBanue aBaeHUS SIEKTPOMArHUTHON UHAYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTh HallPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBHUM €r0 BO3SHUKHOBEHHS.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

JlabopamopHhvie pabomul u onvimol
OMnBITHI IO HAOJTFOICHUIO JICKTPU3AIMY TEI MHIYKIIUEH U TIPU COTIPUKOCHOBCHHH.
WccnenoBanue nelCTBUS JIEKTPUUYESCKOTO OIS HA MPOBOJHUKHU U JTUDJICKTPUKH.
CoOopka u npoBepka pabOThI JJIEKTPUIECKON LIETTH MOCTOSTHHOTO TOKaA.
W3mepenne u peryaupoBaHue CHITbI TOKA.
N3mepenne u peryrupoBaHre HAMPSKEHUS.
HccnenoBanue  3aBUCUMOCTH  CHJIBI  TOKa, HWAYMIETO  Ye€pe3  PE3UCTop,
OT COTIPOTHBIICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOpE.
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OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb  DJIEKTPHUYECKOTO  COMPOTUBIIEHUS
IIPOBOJHMUKA OT €ro JJIMHBI, IUIOMAX ITONEPEYHOT0 CEYEHU U MaTEPHUAIIA.

[IpoBepka npaBuia CIOKEHUS HANIPSYKEHUI MPU MMOCIEA0BATEIbHOM COEIUHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA IPU MAPAJIIETBHOM COEIMHEHUN PESUCTOPOB.

Omnpenenenre pabOThI 3IEKTPUUECKOTO TOKA, UAYLIETO YePE3 PE3UCTOP.

Onpenenenrne MOIHOCTH AIEKTPUUECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HNccnenoBanne  3aBUCMMOCTHM  CWIJIBI  TOKA, MAYILIErO 4Yepe3  JaMIIOuKy,
OT HANPSDKEHUS HA HEH.

Onpenenenue KIIJI HarpeBarens.

HccnegoBanre MarHuTHOTO B3aMMOJEHUCTBHUS IIOCTOSIHHBIX MArHUTOB.

N3ydyeHne MarHUTHOTO TOJISI MOCTOSTHHBIX MAarHUTOB MPU UX OOBbEAUHEHUU U
pa3lieeHun.

HccnenoBanue 1eMCTBUSA AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aWMMOJCHCTBHS KaTyIIKU
C TOKOM ¥ MarHUTa OT CHJIbI TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.

N3yyeHne neicTBUS MArHUTHOTO MOJISI HA HIPOBOAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue paboThl AIEKTPOJBUTATEINS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OMnBITHI O UCCIIEIOBAHUIO SIBJIECHUS 3JIEKTPOMAarHUTHOW UHIYKIIUU: UCCIIEIOBAHNE
V3MEHEHUN 3HAUYCHUS U HAIIPABJICHUSI UHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJICHUSI

Mexannueckoe  aBWkeHME. MarepuanpHas ~— Touka.  Cucrema  OTcuéra.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOI'O  JIBI)KEHHMS. PaBHOMEpHOE  NIPSIMOJIMHEWHOE
nBmkeHue. HepaBHoMepHOe mnpsmosimHENHOE ABWKeHHE. CpenHss W MIHOBEHHAs
CKOpOCTb TeJla IIPU HEPAaBHOMEPHOM JIBUKCHUH.

Yckopenue. PaBHoyckopeHHOe TIpsiMONIMHEHOE NBIKeHHe. CBOOOIHOE TIajIeHHE.
Omnbitel ["anunes.

PaBHOMepHOE JBUWXKEHHE MO OKpyXHOCTU. llepuony u yacrora oOpaunieHwus.
JInunerinasa u yrioas CKOpocTu. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepsoii 3akoH HreroToHa. Bropoit 3akoH Herorona. Tpermii 3akoH HbroToHa.
[IpyHIMT CynEeprIO3ULIMU CHJL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuiia TPEHHUSI CKOJIbXKEHUS, CUJia
TPEHUs MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
JBmxxenune naner Bokpyr Connua. IlepBas xocMuueckas ckopocTb. HeBecoMocTh u

Heperpy3KH.
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PaBHoBecue wmarTepuanbHOM TOYKU. AOCOMIOTHO TBEpPHOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpamieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3meHenune wumnynbca. MMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanudeckass pabota U MourHoCTh. PaboTa cui TsDKECTH, YINPYTrOCTH, TPEHUS.
CBs13b sHepruu u padboTsl. [loTeHIManbHas SHeprus Tena, HOAHITOr0 Ha/l TOBEPXHOCTHIO
3emiu. [loTeHunanbHas sHeprus cxartoi npyxkuHbl. Kunernueckas sneprusa. Teopema
0 KHHETHUYECKOM SHEPTHH. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEPTUH.

Jlemoncmpayuu

Habmoienne MexaHnueCcKoro IBKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TN OTCUETA.

CpaBHeHHME ITyTEH U TPACKTOPUIM ABUKEHUS OJHOTO M TOTO K€ T€Jla OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS IPAMOJIMHEUHOTO IBUKEHUS.

Hccnenoanne npu3HakoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habntoienue 1BrukeHus Teja 1o OKpy>KHOCTH.

Habmonenne MexaHWYeCKUX SIBICHUM, TPOUCXOASAIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHJKEHHHM OTHOCUTEIBHO KaOMHETa
bu3uKu.

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

Habutoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEJL.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua ummyJsibca Ipu B3aUMOACHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa IIPHU HEYTIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aMMOIEHCTBHH.

Habuntoienne peakTHBHOTO ABMXKEHUS.

CoxpaHeHHne MeXaHU4eCKOW SHEPTrUur IpH CBOOOTHOM IaJICHUU.

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

Jlabopamopmvie pabomsi u onvimsl

KoHcTpyupoBanue TpakTa JUisi pa3roHa U JajdbHEHIIEro paBHOMEPHOTO JBUKCHHSI
IIApUKA UJIH TEJICIKKH.

OnpeneneHre cpemHel CKOPOCTH CKOJBKCHHS OpyCKa WM JIBIDKEHUS IIapuKa
10 HaKJIOHHOM IIJIOCKOCTH.

OnpeeneHre yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JIBMOKCHHHU O HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHHU MPU PAaBHOYCKOPCHHOM JIBHIKCHUH
0€3 Ha4aJIbHON CKOPOCTH.

[TpoBepka THIIOTE3bI: €CIIM NMPU PABHOYCKOPCHHOM JIBIDKCHHUH 03 HadalbHOMN
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJi HEYETHBIX YHCEIT, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHH OJIMHAKOBBI.
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WccnepoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUSI OT CHJIBI HOPMaJIbHOTO
JABJICHHUS.

Omnpenenenre k03PpGUIIMEHTa TPEHUS CKOJIbKEHHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Onpenenenrie pabOThl CWIbI TPEHHsS TP PABHOMEPHOM JIBIDKEHHUU —Tela
110 TOPU30HTAIILHON MOBEPXHOCTH.

Omnpenenenre pabOTbl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C UCIOIb30BAHUEM
HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexannueckue KoJie0aHNSI U BOJHBI

Konebarenbnoe paBuxenue. OCHOBHBIE XapaKTEPUCTUKU KoOJeOaHUM: TEPHO/I,
4acToTa, aMIUIUTyAa. MaTeMaTH4ecKuil M TMpYKUHHbIA MasTHUKH. lIpeBpamieHue
DHEPTUU MIPU KOJIeOATETHLHOM JIBHKCHHH.

3aryxatomue kojebanus. BeiHyxaeHHble kosneOanus. Pezonanc. Mexanuueckue
BOJIHBI. CBOICTBa MeXxaHWYECKUX BOJH. [IpomonbHble M momepedHble BOJIHBL. J[InHa
BOJIHBI U CKOpPOCTh €€ paclnpocTpaHEHHUs. MexaHWYecKue BOJIHBI B TBEPIOM TellE,
CEHCMHUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbicOTa TOHAa. OTpaxkeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.
Jlemoncmpayuu

Hab6nronenue kosnebanuii Tl o1 AEMCTBUEM CHIIBI TSKECTU U CHIIBI YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HaOntonenue BoIHYKACHHBIX KOJIEOAHUM U pe30HaHCA.

PacnipocTpaneHnue mpo10JIbHBIX U TONEPEYHBIX BOJIH (Ha MOJENH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

JlabopamopHvie pabomul u onvimol

OmnpeneneHre 4acTOThI U MEpUoa KoJIeOaHUN MaTEMAaTHYECKOTO MasTHUKA.

OmnpeneneHre 4acTOThI U Meproa KoJieOaHUH MPYKUHHOTO MasiTHUKA

HccnepoBanue 3aBUCUMOCTH Mepuoia KoieOaHWil MOJABEIIEHHOTO0 K HUTH Ipy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH  TEpHOJA KOJEOAHUW TMPYKMHHOTO MAasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TepHUoja KojieOaHUM rpysa, MOABEIIEHHOTO K HUTH,
OT Macchl Ipy3a.

OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCHMOCTbh MEpHOAa KOoJeOaHWH MpPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHUSI.

Pasnen 10. DiaekTpoMarHuTHOE MOJI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
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DNEeKTPOMarHUTHOE noJe. DeKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
ANEKTpOMArHuTHeIX  BojH. Illkama  sneKkTpoMarHUTHBIX — BoJH.  Mcmomb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3HU.

DnekTpoMarHuTHas npupojia cBera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOICTBA CBETA.

Jlabopamophwvie pabomwi u onvimol
N3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOUITLHOTO Tene(oHa.

Pa3znen 11. CBeToBbIC SIBJICHUA

JIyueBass mognens cBerta. Mcrounuku csera. IIpsMosMHEHOE pacnpoCTpaHEHHE
ceera. 3atmenus CosHma u JlyHel. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

IIpenomnenue cBeta. 3akoH ImpenomieHuss cBera. [lonHoe BHYyTpeHHee
OTpakeHue cBeTa. VICIoJb30BaHME MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nmydeid B nmuH3e. OnTtuueckas cuctema (oToarnmapara, MUKpPOCKONa U
Teneckona. ['ma3 kak ontuyeckas cuctema. bin3opykocTs U JalIbHO30PKOCTb.

Pasznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. Cl0K€HNUE CIEKTPAIbHBIX
uBeTOB. /ucnepcus cera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OrtpaxkeHue cBera.
[Tonyuyenue n3o0paxeHuil B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
Onrtuueckuii CBETOBO/I.
Xon nyuei B coOuparolei JImH3e.
XO0J JIydel B pacCEenBarOLIEH JIMH3E.
[Tosrydyenne n300paskeHui ¢ MOMOIIBIO JIMH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopensb riasa.
Pasnosxenue 0enoro cBeTa B CEKTP.
[Tomyuenue Genoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHhvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHHUSI CBETOBOTO JIy4a OT YIJjla NaJICHUS.
N3yuenune xapakTepucTUK N300pakeHus MpeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yIJjia MPEJIOMIICHHSI CBETOBOIO JIy4ya OT yIJia MaJeHUs
Ha FPAHULE «BO3IyX—CTEKIIO».
[Tonydenue n300pa>keHM ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI.
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Omnpenenenre (OKYCHOTO PACCTOSHUS U ONTHYIECKOUN CHITBI COOMPAIOIIEH JTHH3BI.

OMnBITHI 110 Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH 10 BOCTIPUATHIO 1[BETA TIPEIMETOB MPU UX HAOIIOJCHUN Yepe3 IBETOBBIC
(UITBTPBI.

Pa3znen 12. KBanTOBBIE sIBJIeHUS

Onwitel  Pesepdopna u mutanerapHas mozens aroma. Monens atoma bopa.
HcnyckaHue u norjomeHue ceera aromoM. KBanTel. JInHelyaTeie CIEKTPBHI.

PanuoaktuBHOCTh. Allb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHre aTOMHOTO Sipa.
HyxkiionHast Mmoaens aToMHOTrO siapa. M3otonsl. PagunoaktrBHbIE peBpaiienus. [lepuon
MOJTypacriajia aTOMHBIX SAEP.

SAnepHble peakuyn. 3aKOHBI COXPAHEHUS 3aPSAI0BOI0 U MAaCCOBOTO YMCEI. DHEPTHUS
CBSI3M aTOMHBIX sAnep. CBsA3bp mMacchl M 3HEpru. Peakiuu cuHTe3a W JeleHUs SAEp.
Nctounuku 3Heprun CosHIa U 3BE3I.

AnepHas osHepretuka. JleMCTBUS pagUOAKTHBHBIX HW3IYyYEHH Ha IKUBbBIC
OpraHU3MBl.

Jlemoncmpayuu
CHexTphl H3Ty4YeHUS U TIOTJIOMICHU.
CrexTpsl pa3IMvHbBIX Ta30B.
CnekTp Bojgopoaa.
Hab6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTurka HOHNU3UPYIOITUX U3TydEHHUH.
Perucrparius uzmydeHus: IpUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

JlabopamopHwvie pabomwl u onvimol

Hab6nronenue CritonHbIX U IMHEWYAThIX CIIEKTPOB U3ITyYCHUS.

HccnenoBanne TPEeKOB: M3MEPEHHE JHEPTHMHU YACTHUIIBI 110 TOPMO3HOMY MyTH
(o doTorpadusam).

N3mepenune pagnoakTuBHOTO (hOHA.

IHoBTOPHUTEJIHHO-0000IIAKOINIT MOTYJIb

[ToBTOpUTENHEHO-0000IIIAIOMINY MOAYJIh TpPEIHA3HAYEH JUIsl CHCTeMaTH3allud |
00001IeHNsT TPEIMETHOTO COJACPKAHUS U ONBITa JEATEILHOCTH, MPUOOPETEHHOTO
Ipy W3YYEHUH BCErO Kypca GU3HKH, a Takke I TMOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY 2K3aMeHY M0 (U3HKE ISl 00YUAIOIINXCsl, BRIOPABIINX 3TOT YUEOHBIN
peIMeT.

[Ipu wu3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCSI U CUCTEMATUZUPYIOTCS BUIBI
NEATEILHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUMBACTCS JIOCTHXKCHHE MPEAMETHBIX H
METanpeIMETHBIX TTAHUPYEMBIX pEe3yIBTaTOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HWCCIICIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKU, OBJIAJICHHE YMEHUSIMU OOBSICHATH (DU3UUECKUE SBIICHUS,
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IIPUMEHSAS IOJyYECHHBIC 3HAHUWSA, pellaTh 3aJadd, B TOM YHCIE KAa4eCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIINATIBHO AEATENBHOCTHBIN XapakTep JaHHOTO pa3/ierna peajin3yeTcs 3a CUET
TOr0, YTO 0OYYaOIIMECS BBINOIHSIOT 33/1aHUs, B KOTOPBIX UM IIpEAJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAaHWN PACIO3HABATh U HAYYHO OOBICHITH (PU3NUECKHUE
SIBJICHUS B OKPY’KAIOLIEH ITPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHBIE METO bl HCCIIEAOBAHNS (DU3HMUECKUX SIBICHUN, B TOM YHCIIE
JUISI IPOBEPKH THIIOTE3 U MOJyYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOOJEe BaXHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTHH, HAIpUMeEpP, IPAKTUYECKOIO MCIOJB30BAaHUSA PA3JIMYHBIX HCTOYHHKOB
DHEPIMM Ha OCHOBE 3aKOHA MPEBPAILCHUS W COXPAHEHUs BCEX HU3BECTHBIX BUJIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3ydyenne (u3nku Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAaIPaBJICHO
Ha JOCTM)KCHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MpPeIMETHBIX 00pa30BaTEeIbHBIX
pE3yJbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare mszydeHuss Gpu3MKM Ha YpPOBHE OCHOBHOIO 00IIEr0 0Opa3zoBaHUs
y oOyuatorerocst OyayT c(popMUpOBaHBI CIIEAYIOIINE JIMYHOCTHBIEC PE3YJIbTAThl B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUS:

IPOSBJIICHHE HMHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOW
(bu3NYECKOi HayKH;

LIEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOT0 M IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS S

TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAUYMMBIX
U OTHUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM TIPUMCHCHHEM JIOCTHKEHUHN
buzuky;

OCO3HaHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MMPUHITUIIOB B IEATEILHOCTH YUEHOTO;

3)3cTeTHYECKOr0 BOCTIUTAHUSA:
BOCIIPUATHE OCTETUUECKUX KayecTB (U3MUYECKOM Hayku: €€ TrapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT 0 MIO3HAHMS:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOMIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpeca K HCCIIENOBATEIbCKON
NEeATEIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI U SMOIMOHAJIBLHOI0 0JIATONOJy YU
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TpaBui 0€30MMaCHOTO TMOBEJCHUS Ha TPAHCIIOPTE,
Ha JIOpPOTax, C AJIEKTPUICCKUM U TEIUIOBBIM 000PYIOBAHWEM B JOMAIITHUX yCJIOBUSX;
c(hOpMHPOBAHHOCTh HaBBIKa pedIeKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO )K€ MpaBa y APyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIUTAHMSA:

AKTUBHOE YYacTUE€ B PEIICHUM TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHONM OpraHu3aldyd, TOopojAa, Kpas) TEXHOJOTUYECKOM U COlUabHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/Ee U (PU3NYECKUX 3HAHUM;

WHTEPEC K MPAKTUUECKOMY M3YUEHHUI0 TTpodeccuil, CBI3aHHbBIX ¢ (PU3UKOI;
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7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

OpUEHTAIMs HAa MPUMEHEHUE (PU3NUECKUX 3HAHUU JJIsl PEIICHHs 3aJlad B 00J1acTH
OKpY>Karolllel cpeibl, INIAHUPOBAHUS MTOCTYIIKOB U OLICHKHA UX BO3MOYKHBIX MOCTIEACTBUM
JUISL OKPYIKAIOILIEW CPEbI;

OCO3HaHME TII00ATBHOTO XapaKTepa YKOJIOTHISCKUX MTPOOJIEM U Iy TEH UX PEIICHUS;

8) aganTanuu K U3MEHSIOIIUMCSH YCI0BUSAM COLUAIbHON U NPUPOTHOM Cpe/bl:

HOTPEOHOCTh BO B3aMMOJICHCTBUM IPHU BBHIMOJIHEHUN HMCCIECTOBAHUN M NPOEKTOB
¢u3nvecKoil HarPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JESTEIbHOCTD;

NOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUIA, B TOM Uncie GOpMyIMPOBATD HIIEH,
MOHSITUS, TUTIOTE3bI O GPU3MUECKUX 00BEKTAX U SBICHUSAX;

OCO3HaHUE Ne(PUIUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEW B oO0jacTu
buzuky;

IUIAaHWPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUM HOBBIX (PM3MUYECKUX 3HAHUM;

CTpPEMJICHHE aHaJU3UPOBATh W BBIABIATH B3aUMOCBSA3HM NPUPOIBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHNEM (PU3NUYECKUX 3HAHU;

OLICHKA CBOMX JICHCTBUH C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEAy, BOZMOKHBIX
IJ1I00JIbHBIX TOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBOEHMs MpOrpaMMbl MO (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y  oOywatomerocs  OyayT  chOpPMHpPOBAaHBI  METaNpeIMETHBIE
pe3yabTaThl, BKIIOUYAIOIIME IIO3HABATENbHBIE YHUBEpCAJIbHBIE Yy4deOHBIC JCHCTBUA,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIE IEHCTBUS, PETYJISITUBHBIC YHUBEPCAIbHbBIE
y4eOHbBIC ICHCTBUS.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIEe HeCTBUS
ba3oBble Jlornueckue 1eMCTBUS:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbBIC TPU3HAKUA OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBaTh  CYIIECTBEHHBIH  MpU3HAK  KJIaccUpUKAIMU,  OCHOBaHUS
JUTst 0000IIIEHUS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTPUBAaEMbIX (haKkTax, TaHHBIX
1 HaOJIIOJICHHUSIX, OTHOCSAIINUXCS K (DU3UICCKHUM SIBIICHHSIM;

BBISIBJISITh IPUUUHHO-CIICJICTBEHHBIE CBSI3U MPU U3YUYEHUU (DU3NYECKUX SBJICHUN U
MPOLIECCOB, JE€NaTh BBIBOJBI C MCIOJIb30BAHUEM JICAYKTUBHBIX M HWHIYKTUBHBIX
YMO3AKIIOUEHHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SAX (PM3UYECKUX BEJIMUUH;

CaMOCTOSITEJIbHO BBIOMpaTh CMOCO0 pelieHus y4dyeOHOW (U3MYECKOW 3agadu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEILICHUS, BEIOOP HAan0o0JIee MOIXO0ISIIETO C YUETOM
CaMOCTOSTENIHO BbIJICJIEHHBIX KPUTEPUEB).

18



Bba3oBble uccienoBarTenLCKHeE 1eCTBUSA:

UCIIOJIB30BaTh BOINPOCHI KaK MCCIENOBATEIbCKUI HHCTPYMEHT TO3HAHWS;

IPOBOJHNTH [0 CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MYeCKUil AKCIEPUMEHT, HEOOJbIIOe HCCIeAOBaHHEe (DUINYECKOTO  SIBJICHUS;

OILICHUBATh HAa MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIINIO, TOJYUYEHHYIO B XOJI€
VCCIIEOBAHUSI UII DKCIIEPUMEHTA;

CaMOCTOSTEIbHO (OPMYIHPOBATh OOOOIEHUST W BBIBOJABI IO pE3yibTaTaMm
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (DUINIECKUX IPOIIECCOB,
a TaK)Ke BBIABUTATH TMPEATNONOXKECHHS 00 WX pPa3BUTHH B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

Pab6ora ¢ unpopmanmei:

MPUMEHATh Pa3jIU4YHbIE METOJbl, HHCTPYMEHThl U 3alpoCchl MpPU IOUCKE
U 0TOOpe MH(POpPMALUU WM JAHHBIX C YYETOM IpENJIOKEHHOW yueOHOH (usnueckoi
3aJauu;

aHAJIU3UpOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HUHPOPMALIUIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSTENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeACTaBICHHU HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIIOXKHBIMH CXEMaMH, JUarpaMMaMu, WHOUN
rpaduKoil 1 UX KOMOUHAIUSIMU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIEe eiiCTBHS:

B XO0Jie OOCYXXJeHUsi y4eOHOro marepuaia, pe3yJbTaToOB JaOOpaTOpPHBIX padboT
U TIPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOl TeMbl M BBICKA3bIBATh
UJeH, HalleJICHHbIE Ha pelIeHHe 3aJadyd W ToJjAepkaHue OJarokenaTelbHOCTU
OOIICHHS;

COTIOCTABJIATh CBOU CYXKJACHHUS C CYXACHUSMU JPYTMX YYaCTHHKOB JWajora,
0OHapyKUBATh PA3IMUNE U CXOJCTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

NyOIMYHO TIPENCTABISATh PE3yJbTaThl BBIMOJIHEHHOTO (DPU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA).

MOHUMATh ¥ UCTIOJB30BATh MPEUMYIIECTBA KOMaHTHOW M MHIANBUAYATHHON paOOTHI
IPU pEUICHUU KOHKPETHOUN (pU3HUeCKON MPoOIEMBI;

MPUHUMATh II€JIM COBMECTHOM JACSITEIBHOCTH, OPTaHU30BBIBATH JEHCTBUS TO €€
JOCTHKEHHIO: PaCIpellesITh PO, 00CYkAaTh MPOLECChl U Pe3yibTaTbl COBMECTHOM
paboThI, 06001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

BBITIOJIHATH CBOIO YacCTh PabOTHI, JOCTUTAsT KAYECTBEHHOTO Pe3yJibTaTra Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAH]IbI;

OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOMMHA TPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBHUSI.
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PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JTeHCTBUS
Camoopranmuzanms:

BBISIBIISAITH TPOOJIEMBI B JKM3HEHHBIX U YUYEOHBIX CHUTyalMsX, TPeOyIOmUX
TUTSI petieHust GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJXO0AaX MPUHATUS PEHICHUN (MHIUBUIYaIbHOE,
MPUHATUE PEILICHUS B TPYIIe, IPUHATHE PEIICHUN TPYIIOoN );

CaMOCTOSITEIIEHO COCTABJISITh QJITOPUTM peIieHUsT (GU3NICCKON 3a7aduul WK TUIaHa
UCCIICIOBAHUSI C Y4YE€TOM MMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATH MpeJiaraeéMble BapuaHThl PEIICHHI;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLUOHAIbHbIA HHTEJVICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAallUH U IIpeJJiaraTh IUIaH €€ U3MEHEHUS,

OOBSACHATh NMPUUMHBI JTOCTHIKEHUS (HEAOCTHIKEHUSI) PEe3ysbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
(U3MYECKOr0 HCCIEOBAaHUSI WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHSIM.

CTaBUTh ce€0s Ha MECTO JAPYroro 4eloBeKa B XOJ€ CIOpa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY APYIOro.

MpU3HaBaTh CBOE MPaBO Ha OMMOKY NpH pelleHHH (U3NYECKUX 3aJad WU
B YTBEP)KIACHHUX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 kJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

HCITOJIB30BaTh TOHATHSA: (U3NUYECKHE W XHUMHYECCKUE SIBJICHUS, HAOJIOICHNE,
AKCIIEPUMEHT, MOJIEb, THUIOTE3a, €IUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHUS BellecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
NBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJMHEHHOE),  TpaeKTopus,
paBHOACHCTByIOmAs cuil, Achopmanus (ympyras, TIUIaCTHYECKas), HEBECOMOCTb,
COOOIIArIIUECS COCY/bI,

paznmuuath sBieHUS (Aud@ys3us, TEmIoBoe ABMIKEHHE YaCTHUI[ BEIIECTBA,
paBHOMEPHOE JBWXKCHHUE, HEPABHOMEPHOE JIBI)KCHHE, WHEPIIHS, B3aUMOJICHCTBUE TET,
paBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOW OCBhIO BpallCHUA, IEpejada JIaBJICHUS
TBEPIABIMH TEJIaMH, XUAKOCTIMU M Ta3aMH, aTMOC(EPHOE JaBJICHHWE, TUTABaHUE Tel,
MPEBPAIICHUS] MEXaHUYECKOW HSHEPryur) MO OMUCAHUI0 MX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHUC;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUYECKHX SBICHUH B OKPYKAIOIIEM
MUpE, B TOM 4ncie (PU3UUECKHE SIBJICHUS B IPUPOJIC: IPUMEPHI ABIKCHUS C PA3TUIHBIMHU
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CKOpPOCTSIMH B KMBOW M HEXUBOW IMPUPOJAE, NECUCTBUE CHIIBI TPEHHUS B MPUPOJAE U
TEXHHUKE, BIUSHUE aTMOC(EpHOro HaBICHHUS Ha XUBOW OpraHW3M, IUIaBaHHE pbIO,
pbhlYark B TeJI€ YEJIOBEKA, MPHU 3TOM MEPEBOJAUTH MPAKTHUYECKYIO 337ady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHU;

ONKCHIBATh HM3YYEHHBIE CBOMCTBA Te€d W (PUINUYECKUE SIBICHUS, HCIOJb3YS
dbu3nyeckue BeMTUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpEeMsl, MMyTh, CKOPOCTH,
CpedHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHHUS, JABJICHUE
(TBEpOTO TENa, KUAKOCTH, ra3a), BbITAJIKMBAIOUIAs CHJIa, MEXaHuWdeckas paloTa,
MOIIIHOCTb, TUIEYO CHJIbI, MOMEHT CHJIbI, KOA(D@PUIMEHT TMOJE3HOT0 JAEUCTBUS
MEXaHU3MOB, KMHETUYECKAas] U NOTCHLMAJIbHAS SHEPrus), NpU ONHCAHUHM IMPABUIBHO
TpPakToOBaTh (U3HUUYECKUI CMBICI UCIIONB3YEMBIX BEJIMYHUH, UX 0003HAUYECHUS U €IUHUIIBI
(¢u3NYeCKUX BEIWYMH, HAXOAUTh (HOPMYJbI, CBS3bIBAIOUIME JaHHYIO (PU3HMUECKYIO
BEJIMYMHY C JPYTMMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YYEHHBIX 3aBUCHMOCTEHN
(u3NYECKUX BEJTUUMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS U TPOLIECCHI, HUCIONb3YS
IpaBUia CIOKEHUs cuil (BIOJb OJHOW mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHUS pbryara (0J10Ka), «30J0TO€E MPABUII0» MEXAHUKHU, 3aKOH
COXpaHEHUsI MEXAaHWYECKOM SHEPruu, MpU ITOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMCHIBATh €70 MaTEMaTUYECKOE BBIPAKEHHUE,

OOBACHATH (PU3UUECKUE SBICHHS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE H
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKHX IIaroB
¢ onopo# Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3UUECKUX SBJIICHUM, PU3HMUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a1ayu B 1—2 AEUCTBUS, KCHONB3YS 3aKOHBI U (OPMYJIBL,
CBSI3BIBAIOIIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3allMChIBATh
KpaTKO€ yCIIOBUE, MOJCTaBIATh (PU3MUYECKHE BEIUYMHBI B (HOPMYJbl U MPOBOAUTH
pacy€Thl, HAXOIUTH CIIPABOYHBIE JaHHBIE, HEOOXOUMBIE AJI pEeLIEeHUs 3a7a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIyYeHHON (DU3UYECKOM BETMUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh NPH MOMOIIM (PU3HUYECKHUX
METOJOB, B OIIMCAHUM HCCIIEIOBAHMUS BBIICIATH MPOBEPAEMOE IPEATIOJIOKEHNE
(rumnoTesy), pa3anuyaTh U MHTEPIPETUPOBATH MOTYUECHHBIN Pe3ybTaT, HAXOUTh OLITMOKH
B XOJI€ OIIBITA, JeJaTh BBIBOJBI 10 €70 PE3yJIbTaTaM;

MPOBOJIUTH OMBITHl MO HAOMIOACHHUIO (DU3WYECKUX SIBICHUNW WU (DU3NIECKUX
CBOMCTB Tell: (OpMYIUPOBATH MPOBEPSIEMbIEC MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
U3 IPEI0AKEHHOTO 000pYI0BaHUS, 3aICHIBATh X0 ONbITAa U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUIIbI
U TEMIIepaTyphl C KUCIOIb30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHus MpUOOPOB € YUETOM 3a/IaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKON BEJIMYMHBI OT APYron
C UCIIOJIb30BaHUEM NPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JABUKYLIETOCS
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TeJa OT BPEMEHM JBWKECHHMS TEJla, CHJIbI TPEHUS CKOJILKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEI W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAJH
CONPUKOCHOBEHUSI TEJ, CUJIbI YIPYTrOCTU OT YJJIMHEHUS] MPY>KUHBI, BHITAIKUABAIOIIEH
CHUJIBI OT 00BEMa MOTpyXKEHHOM dYacTH Tejda MU OT IUIOTHOCTH >KUJKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT ITyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBHIA
IJIaBaHUs TeJl, YCIOBUM paBHOBECHUS phluara M OJIOKOB, y4acTBOBATh B IUIAHUPOBAHUU
y4eOHOIro HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEIys
NpEJIOKEHHOMY ITUIaHy, (UKCUPOBaTh pe3yibTaThl IMOJYYEHHOM 3aBUCUMOCTHU
bu3MYeCKUX BEIUYUH B BUJE MPEIJIOKEHHBIX TAOIUI] U TrpadUKOB, AENaTh BHIBOJbI
10 pe3yJIbTaTaM UCCIEIOBAHUS,

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUS (U3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOTO Tejla, CUJa TPEHUS CKOJILKECHUS, JaBJICHUE BO3yXa,
BBITAJIKMBAIOIIIAS CUJIa, ACHCTBYIOIIAs Ha OTPYKEHHOE B )KUAKOCTH TEJO, KOIPDHUIIUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KCHHON UHCTPYKIHUH: NIPU
BBITIOJIHEHUHU H3MEPEHUN COOMpaTh JKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIATH
3HAYEHUE UCKOMOU BEJIUYUHBI;

coONI0IaTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpu padore ¢ J1adopaToOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OapOMeTp, phluar, MOJBUKHBIN U
HETIOIBIXKHBIN OJI0K, HAKJIOHHASI TNIOCKOCTH;

XapaKTepU30BaTh TPUHIIUIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOPOM Ha WX OMUCaHUs (B TOM 4YHCJE: TOMAIIUIHUKH, YCTPOWCTBO
BOJIONIPOBOJIa, TUIPABIMYECKUN TPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), MCIOJb3ysl 3HAHMS O CBOMCTBAaX (DM3MYECKUX SIBICHUN M HEOOXOIUMBIC
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOAUTH HMHPOPMAIIMIO O TMPUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKHX 3HAHUW B TIOBCEIHEBHOW >KM3HHM JUIsl oOecreueHus
0e30macHOCTH TMpu OOpalleHMH C NpuOOpaMU U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUs 37I0POBbS M COOTIOACHUS HOPM YKOJIOTHYECKOTO MOBEICHUSI B OKPYKAIOIIEH
cpene;

OCYILIECTBIIATh OTOOP MCTOYHMKOB HMHQoOpMariuu B MHTepHETE B COOTBETCTBUU
C 33JIaHHBIM OMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U IyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MHPOPMAIUIO, KOTOpasl SBISETCS MPOTUBOPEUUBOM
WM MOYKET OBITh HEJIOCTOBEPHOI;

UCIIOIb30BaTh TIPU  BBIMOJHEHUM YUYE€OHBIX 3aJaHUi  HAyYHO-TIOMYJISIPHYIO
auTepatypy (HU3NUECKOTO COJEpKaHMs, CIPaBOYHBIC MaTepHalbl, PECypchl CETH
WuTtepHer, BiajeTh mnpuéMaMu KOHCIIEKTHPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIKU U3 0JTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
2-3 UCTOYHUKOB HMHPOpMaLUU (PUINYECKOTO COJEpKaHUs, B TOM 4HCIE MyOIUYHO
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JenaTh KpaTKUe COOOIIEHUS O pe3ysbTaraX MPOEKTOB WM YYEOHBIX HCCIEIOBaHUM,
IPU 3TOM I'PAMOTHO HCIOJIb30BAaTh M3YUYEHHBIM MOHATUHHBIA anmapaT Kypca (pU3HKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINECH;

IIPY BBITTOJIHEHUH YYEOHBIX MMPOEKTOB U UCCIIEAOBAHUM pacipenensiTh 00s3aHHOCTH
B IpYMIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/la4aMU, CICAUTH 3a BHITIOJIHEHUEM I1JIaHa
JNEUCTBUM, aJIeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JE€ATEIbHOCTh TPYIIIIHI,
BBICTpPaMBaTh KOMMYHUKAaTUBHOE B3aUMOICCTBUE, YUUTHIBAsI MHEHUE OKPY>KAIOIIHX.

K koHiy oOyueHus B 8 kJiacce mpeIMETHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBH)KEHUE aTOMOB H
MOJIEKYJI, arperaTHbIe€ COCTOSIHMUSI BEIIECTBA, KPUCTAJUIMYECKHEe U aMOopdHBIE Tea,
HACBHIIIEHHBIN U HEHACHILEHHBIN Tap, BIAXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSA

SHEprus, TEIIOBOW JBUTATENb, SJIEMEHTAPHBINA JJICKTPUUECKHUUN 3apsill, JIEKTPUUECKOE
10Jie, MPOBOJHUKH U IUAJIEKTPUKH, IOCTOSIHHBINA AJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pasnuyaTh sSBJICHUS (TEIIOBOE paCIIMPEHUE U C)KaThe, TEIUionepeaayda, TermioBoe
paBHOBECHE, CMAauMBaHUE, KaNWJUISIPHbIE SBICHHS, HWCIAPEHUE, KOHJICHCAIIMS,
IJ1aBJICHUE, KpUCTaJUIN3aLUs (oTBepaeBaHue), KHUIICHUE, TerJionepeaaya
(TeTmIOnpPOBOTHOCTh, KOHBEKIIMS, M3TyU€HHUE), DJIEKTpU3aIusl TeJ, B3aUMOJICHCTBUE
3apsiioB, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHHUE, B3aUMOJCHCTBHE
MarHuTOB, JAEHCTBHE MArHUTHOTO IOJs HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
UHIYKIUSA) 10 ONHCAaHUI0O HX XapaKTepHbIX CBOWCTB M Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (U3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE M3YyUYCHHBIX (DU3NYECKUX SIBJICHUI B OKpYKArOIIEM
MHUpE, B TOM 4YHCJIe (PU3NYECKHUE SIBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSXKEHUE U
KaWUISIPHBIE SIBJIEHUS B NPUPOJE, KPUCTALIBI B Mpuponae, uziydeHue ColHIla,
3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 0Opa30BaHHUE POCHI, TyMaHa, WHEs, CHeEra,
IIEKTPUUECKUE SIBICHUS B aTMOC(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiiu, apeid MoITFCOB, PO MATHUTHOTO TOJIS JUIs KU3HUA Ha 3emiie, MOJISpHOe
CUSHUE, TPU OTOM TIEPEBOJUTHh NPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBLICIATH
CYyIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NYECKUX SBICHUN;

OMKCHIBATh W3YYCHHBIC CBOMCTBA TeN W (PU3NUYECKHE SIBICHUS, WCIOIb3YS
bu3nUecKkue BEIWYUHBI (TeMIeparypa, BHYTPEHHSS SHEPTHs, KOJIMYECTBO TETUIOTHI,
yAenbHas TEIIOEMKOCTh BEIECTBA, yAEIbHAs TEIUIOTA IUIABJICHUS, yelbHAas TEIIOoTa
napooOpa3oBaHusl, yJelbHas TEIUIOTa CTOpPaHHsS TOIUIMBA, KOI(PUIIUEHT IOJIE3HOTO
JICUCTBHSI TEIUIOBOM MAIIWHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3/1yXa, JJIEKTPUUYECKUN
3apsiji, CUjia TOKa, JIEKTPUUYECKOE HAMPSHKEHUE, COMPOTUBIIEHUE MPOBOJHUKA, YIEIbHOE
COTIPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IPU OMHUCAHUN
MPaBUJILHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEITUYMH, 0003HAUYCHUS U
CAVHUIBI (U3MYECKUX BEIIMYWH, HAXOAWTh (POPMYIBI, CBS3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH TpaPUKU HU3YUCHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;
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XapaKTepU30BaThb CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHMSI U IPOLIECCHI, UCIOJB3YS
OCHOBHBIE€ TOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPHH CTPOCHHS BEIIECTBA,
NPUHIUI CYNEPIIO3UIIMH T0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a,
3akoH OMa 11 ydacTka Lenu, 3akoH JDkoyisi—JIeHna, 3aKOH COXpaHEHHUs SHEPIUH,
IIPY 3TOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MATEMAaTHYECKOE
BBIPA)KEHUE;

OOBSCHATH (PU3UUECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil  IPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  [PUYUHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ onopoit Ha 1-2
U3YYECHHBIX  CBOMCTBa  (DM3MUECKUX  SBJICHUH, (QPU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THbIE 3a1ayu B 2—3 ACUCTBUS, WCIONB3YS 3aKOHBI U (OPMYJIBL,
CBSI3BIBAIOIIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHSI 3a/1a4H 3allMChIBATh
KpaTKO€ YCJOBHE, BBISABJISATH HEIOCTATOK JAHHBIX JUIsl PEIICHUs 3aJadyM, BbIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /JIsl €€ PEeIIeHNUs], IPOBOIUTh PaCUETHl U CPAaBHUBATH
NOJly4YE€HHOE 3HaUYeHUE (PU3NYECKON BETMUYHUHBI C U3BECTHBIMU JIaHHBIMY;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh NPH MOMOIIM (PU3HYECKHX
METO/IOB,  HWCIIOJNb3yS  ONMCAaHUE  MCCIECNOBAaHUSA,  BBIACIATH  IPOBEPSEMOE
IPEANOJOKEHNE, OLICHUBATh NPABWIBHOCTh IMOpSIKA MPOBEICHUS HWCCIEAOBAHMS,
JieaTh BbIBOJIBI,

IPOBOJUTH ONBITHI 1O HAOMIOACHUIO (U3WYECKUX SBICHUA WU (PU3HUECKUX
CBOMCTB TeJ (KanWJUIApHBIE SIBJIEHUS, 3aBUCUMOCTb JJABJIEHUSI BO3/lyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHMS U HAIPEBAHMS MIPU M3IYyYEHUU OT IBETa
u3Nydaronie  (Imorjomaroied)  MOBEpXHOCTH,  CKOPOCTh — HMCHApEeHHs]  BObI
OT TEeMIepaTypbl XUAKOCTH M IUIOHN[AAM €€ TOBEPXHOCTH, JJIEKTpU3alUUs Tel U
B3aMMOJICUCTBUE AIIEKTPUUYECKUX 3apsiOB, B3aWMOJECHCTBHE IOCTOSIHHBIX MArHUTOB,
BU3YyaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO MOJIS
Ha MPOBOJAHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTA, CBOWCTBA 3JIEKTPOJBHUIaTENsS
MOCTOSIHHOTO TOKa): (opMyJIHUpoBaTh MpOBEpsieMble MPEATNONIOXKEeHHs, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOT0 000PYI0BaHUs, OMMCHIBATH X0/ ONbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBINIOJIHATDh TPSMbIE HW3MEPEHUS TEMIEpaTypbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3/lyXa, CWJIbl TOKAa, HANPSDKEHHUS] C HCIOJIb30BAHWEM aHAJOTOBBIX MPUOOPOB H
JAaTYNKOB (PU3NYECKUX BEJIWYMH, CPAaBHUBATH pE3yJIbTAaThl H3MEPEHHH C Y4&ToM
3a7JaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OAHOU (PM3MUECKON BETUYUHBI OT JPYTOM
C HUCIOJIb30BAaHUEM MPSAMBIX W3MEPEHHMI (3aBUCHMOCTH CONPOTUBIIEHUS IMPOBOJIHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEYHOT0 CEYEHUS U YAEIBHOIO CONIPOTUBIIEHUS BEIIECTBA
IIPOBOJHUKA, CUJIBI TOKA, UAYILIErO Yepe3 NPOBOJHUK, OT HAPSLDKEHUS HA IPOBOJHUKE,
WCCJIEIOBAHNUE IIOCJEA0BATEIBHOIO W NApaJUIEIbHOIO COECOUHEHUN IPOBOJHUKOB):
IUTAHUPOBATh MCCIIEJOBAHUE, COOMPATh YCTAHOBKY M BBINOJHATH W3MEpPEHUSs, CIenys
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MPEIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTaThl MOJTYUYCHHOM 3aBUCUMOCTH B BHUJIC
TabnwI 1 TpauKOB, ACJIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHMS;

MIPOBOJINTH KOCBEHHBIC N3MEPEHUs (HU3NICCKUX BEIMUWH (yIeabHas TETUIOEMKOCTD
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTh 3JECKTPUUECKOTO TOKA):
IJIAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEIys
MPEJIOKEHHOW MHCTPYKIIMU, U BEIYUCIISITH 3HAUCHUE BEJTUYUHBI;

coOI0/IaTh TpaBWJIa TEXHUKH OE30MacHOCTH TpH paboTe ¢ JabopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh TPHUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOpPOM HAa HUX OMUCAaHUSA (B TOM YMCIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIEPMETpP, BOJBTMETP, CUYETUYHUK DIICKTPHUCCKOU
SHEPIUH, SJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENbHbIC AJICKTPOIPUOOPHI
(mpuMepsbl), DIEKTPUYECKUE MPEAOXPAHUTENIU, IJICKTPOMArHUT, DJIEKTPOJBUTATEIb
MOCTOSTHHOT'O TOKAa), HCHOJIb3ysl 3HAaHMS O CBOMCTBaX (UBUYECKUX SIBICHUN U
HEe00XoAuMblIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOMCTBA M H3MEPUTEIbHbIE MPHUOOPHI
M0 CXE€MaM U CXEMaTHUYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JIBUTaTeldb BHYTPEHHEIO CrOpaHUsl, JIEKTPOCKOI, PEOCTaT), COCTAaBISATh
CXEMBbI AJIEKTPUUYECKUX LIENEN C TMOCIEI0BATENbHBIM U MapaJUICIbHBIM COCIMHEHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYCHUS JIIEMEHTOB AJICKTPUUECKUX IIETICH;

OPUBOJUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHWM B TIOBCEAHEBHOW KW3HU Mg oOecreueHus
0€30MacHOCTH IpU OOpAIICHUH ¢ MPUOOPAMHU U TEXHUUECKUMHU YCTPOUCTBAMH, COXPAHCHHUS
3JI0POBBSI U COOJTIOICHHSI HOPM 9KOJIOTUUECKOTO TIOBEICHUSI B OKPY KAIOIIIEH cpelie;

OCYIIECTBISATh MOUCK HH(poOpMmainuu ¢uznueckoro cojaepxkanusi B VHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHWU M MYyTEM CpPAaBHEHUS JOMOJHUTEIIbHBIX MCTOYHUKOB
BBIICNSATh MH(OpMAIUio, KOTOpas SBISETCS MPOTUBOPEYMBON WU MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBHIMIOJHEHWH Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (HU3UYECKOTO COJEp)KaHMsI, CIPABOYHBIE MaTepHUallbl, PECYpPChl CETU
WurtepHer, BiajeTh mNpuéMaMu KOHCIEKTHPOBAHUA TEKCTa, MPEeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKHUE YCTHBIE COOOIIEeHMs, 0000mas
uH(OPMAITUIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3MUECKOTO COACPIKAHWSA, B TOM YHCIIE
nyOJUYHO  TPENCTaBISATh  pe3yJbTaThl  MPOCKTHOM  WJIM  HMCCIEN0BATEIbCKOU
JEATEeIIbHOCTH, MPU 3TOM IPaMOTHO HMCIHOJIb30BAaTh MU3YUYEHHBIN MOHATUWHBIA anmapar
Kypca (U3HKHU, COMPOBOXKATH BBICTYIUICHNE TTPE3CHTAIIUCH;

MPU BBHITIOJIHEHUU YYEOHBIX MPOCKTOB M HUCCIENOBAHUM (PU3MUECKHUX IMPOIIECCOB
pacnpenensiaTh 00sS3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/ladyaMH,
CIEAUTh 3a BBHINIOJIHEHUEM IIJIaHa JCHCTBUMI M KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHMBaTh  COOCTBEHHBIA BKJIAM B  JCATEIBHOCTH  TPYIIBI,  BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3pemniaTh KOHMIUKTHI.
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K koHuy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJb30BaTh IOHATHS: CHUCTEMa OTCUETA, MaTepualdbHas TOYKA, TPAECKTOPHS,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO JBIKEHUS, AedopMmarus (ympyras, IiacTH4eckas),
TPEHHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U IEPETPY3KH, LIEHTP TSHKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LEHTP TSHKECTH TBEPJOrO TEJla, pAaBHOBECUE, MEXAHUYECKUE
KOJI€OaHMS U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHbIEC BOJIHBI, IITKaJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJTU30PYKOCTh U TaTbHO30PKOCTb, CIIEKTPhI MCITY CKAaHHSI
Y TIOTJIOIIEHUs, anb(a-, 0eTa- U raMMa-u3JIy4eHus, U30TOIbI, SAC€pHAs SHEPTeTHKA,;

pasnuyaTh SABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE Ma/ieHue Tell, pABHOMEPHOE
JBUKECHHE II0 OKPYXXKHOCTH, B3aMMOJECUCTBUE TE€JI, PEaKTUBHOE JBUXCHHUE,
Kosie0aTeIbHOE JBM)KEHHME (3aTyXarollMe M BbIHYXJICHHbIE KojeOaHUs), pPE30HaHC,
BOJIHOBOE JIBUKEHUE, OTPAKECHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U [IPEJIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3jioKeHHne OeI0ro cBeTa
B CIIEKTP H CJOKEHHE CHEKTPAJbHBIX IBETOB, AUCHEPCUS CBETA, E€CTECTBEHHAs
PaAMOAKTUBHOCTh, BOSBHUKHOBEHUE JIMHEHYATOIrO CIIEKTPA U3IYyUYEHHs) MO ONMKUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUYECKOE
SIBJICHHE;

pacno3HaBaTh MPOSBICHUE U3YYECHHBIX PU3NYECKUX SIBJICHUHN B OKPYKAIOIIEM MUPE
(B TOM yucie (pU3nYeCKue SIBJICHUS B IPUPOJE: MPUIUBBI U OTIMBBI, IBHKEHHUE TIJIAHET
ConHEYHON CUCTEMBI, PEAKTUBHOE JABWKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHUE, CEUCMHUYECKUE BOJIHBI, I[yHaMH, 3XO, LBETa Tell,
ONTHYECKUE  SBJIEHUS B  MNpUpOJE, OHMOJOTMYECKOe  JEWCTBHE  BUIUMOTO,
yIbTPa(hUOJIETOBOTO U PEHTICHOBCKOTO H3JIy4YEHUH, €CTECTBEHHBIH PajOaKTUBHBIN
¢$boH, KOCMUYECKHUE JTy4d, PATMOAKTUBHOE U3IIyYSHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PAaAMOAKTUBHBIX HW3JIyYEeHUI Ha OpraHu3M 4eloBeKa), IpU O3TOM NEPEBOJUTH
MPAKTUYECKYIO0 3a/adyy B yueOHYIO, BBIICNSATH CYIICCTBEHHBIE CBOWMCTBA (MPU3HAKK)
(bU3NYECKUX SBJICHHUI;

OMKCHIBATh W3YYCHHBIC CBOMCTBA TeN U (PU3MYECKHE SIBICHUS, WCIOIb3YS
bu3nYecKue BEIMYMHBI (CPEAHsSIs 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JNBH)KCHUM, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIiI0Bas CKOPOCTh, CHJIAa TPEHHUs, CHJIa
YOPYTOCTH, CUJia TSHKECTH, YCKOPEHHE CBOOOIHOIO MajeHMsI, BEC Teja, UMITYJIbC Telna,
UMITYJIbC CUJIbI, MEXaHW4YecKasi padoTa U MOIIHOCTb, MOTEHUHMAJIbHAS JHEPTUs Tela,
MOAHATOTO HaJ IMOBEPXHOCTBIO 3€MIIM, MOTEHUMAJIbHAsI DHEPIHs CKATOW NPYKUHBI,
KWMHETHYECKasi SHEPTHUs, TIOJTHAS MEXaHWYEeCKasi JHEPTHs, IEPUOJT U YacTOTa KOJeOaHmi,
JUIMHA BOJHBI, TPOMKOCTh 3BYKa MW BBICOTAa TOHA, CKOpPOCTh CBETa, ITOKA3aTellb
MPEJIOMJICHUST CPElbl), MPH OMHCAHWHM TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, 0003HAUCHUS M €IUHUIIBI (PU3MYECKUX BEIMYMH, HAXOJUTh
(bopMyJIbl, CBA3BIBAIOUIME JTaHHYIO (DU3MYECKYIO0 BEJIMYMHY C APYTUMHU BEJIMYMHAMU,
CTPOUTH TPpaPUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHHUS U IPOLECCHI, UCIOIb3Ys
3aKOH COXPAHEHMS 3HEPruH, 3aKOH BCEMHPHOI'O TATOTEHHMSI, MPUHLHUII CyNEPIO3ULINU
CWJI, NPUHIMUI OTHOCUTEIBbHOCTH ['ammies, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPA)KEHUS U MPEJIOMIIEHHS CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOrO
M MacCcoBOTO YHCENl NpPH SAEPHBIX pEaKUHsIX, NOpU 3TOM JaBaTh CJIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MATEMATHUECKOE BBIPAXKECHHUE;

OOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallMil  NpPaKkTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONopoi Ha 2—3
U3YYEHHBIX  CBOMCTBa  (IM3MUECKUX  SBJICHUN, (QU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

pemath pacu€THbie 3a7aud (ONMHUpArOUIMecs Ha CUCTeMy u3 2—3 ypaBHEHUN),
UCIOJIB3YSl 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOLINE (PU3UUYECKHE BEIMYMHBI: HAa OCHOBE
aHanM3a yCJIOBUA 3aJa4d 3alUChIBaTh KPAaTKOE YCIOBHE, BBIABIATh HEJIOCTAOIINE WITU
U30BITOYHbIE JAHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIE JI PELICHUs,
IPOBOAUTD PACUYETHI U OLICHUBATh PEATUCTUYHOCTD MOTYYEHHOTO 3HaYEHUs (PU3NUECKON
BEJIMYMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh NPH MMOMOIIM (PU3MYECKHX
METO/IOB,  HWCIIOJNB3yS  ONMCAaHUE  MCCIEIOBAaHUSA,  BBIICIATH  IPOBEPSEMOE
IIPEAINOJIOKEHNE, OLICHUBATh IPABWIBHOCTH IIOpPSIKA TNPOBEICHUS HCCIEAOBAHMS,
JienaTh BbIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U ONBITOB;

MPOBOJIUTH OMNBITHl MO HAOMIOJECHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHWs SHEPTUH,
3aBUCHMOCTH IIepro/ia KoieOaHuil Mpy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
OPYXUHBl M HE3aBHUCHUMOCTb OT AaMIUIUTYJbl MaJjblX KoJeOaHUM, NPSMOJIMHENHOE
pacnpocTpaHEeHUE CBETa, pas3jioKeHUe OeNoro CBeTa B CHEKTP, M3yUYEHHUE CBOMCTB
M300paKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOMparoiei
JUH3€, HAOII0CHUE CIUIOIIHBIX U IMHEHUYAThIX CIIEKTPOB U3ITYUYEHHUS): CAMOCTOSATEIbHO
coOHpaTh yCTaHOBKY U3 M30BITOYHOTO HAO0Opa 000py0BaHUs, OMUCHIBATH XOJI OIbITa U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOJBL;

IPOBOJUTH NIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenensis CpeaHee
3HAUYEHHE U3MepSIeMOl BeTUYHHBI ((POKYCHOE paccTOsiHUE COOUpArolIed JIMH3bI),
000CHOBBIBAThH BBIOOP crioco0a u3MepeHus (M3MEepUTETHLHOTO MPUOopa);

IPOBOJUTH UCCIIEI0BAHUE 3aBUCUMOCTEN (PU3MUECKUX BETUYHH C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHU (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJlbHON CKOpOCTH, Mepro/ia KoieOaHNl MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJla OTPa)KE€HUS CBETa OT yrila MaJeHHsl W yrjia MNpeloMJICHUs
OT yrja najeHus): MIaHuPOBaTh UCCIIEI0BAHNUE, CAMOCTOSITEIBLHO COOMpPaTh YCTAaHOBKY,
(¢uKcHpoBaTh pe3yNbTaThl MOJYYEHHON 3aBUCHMOCTH (PU3MUYECKMX BEIUYUH B BUJE
TaOJIUL ¥ TPapUKOB, 1€1aTh BEIBOJIBI 110 PE3yJIbTaTaM UCCIIEI0BAHUS;
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IPOBOJUTH KOCBEHHBIE HM3MEPEHMsI (PU3NYECKUX BEIMYUH (CPEIHSIsE CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JBHXKEHUH, YCKOPEHHE CBOOOJHOIrO MaJCHUS,
KECTKOCTh TIPYKUHBI, KOAIDOUIIMEHT TPEHUS CKOJBXKEHUS, MEXaHWYecKas pabora u
MOIIIHOCTb, 4YaCTOTA U MEePUOJI KOJICOaHUI MaTEeMaTUUYE€CKOTO U IPYKUHHOTO MasiTHUKOB,
OTITHYECKAs CHJIa COOMPAFOIICH JTMH3bI, PATHOAKTUBHBINA ()OH): TUTAHUPOBATH U3MEPEHUS,
coOUpaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJNHATH HW3MEPEHHUsS], CIEIys
MPEIVIOKEHHOW WHCTPYKIMU, BBIYUCIATh 3HAYEHUE BEJIWYMHBI W aHAIU3UPOBATH
MOJTYYEHHBIE PE3YJbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;

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

pasinyaTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (DU3NUYECKUX MOJENeH: MaTepruaibHas
TOYKa, a0COJIOTHO TBEPAOE TEIO, TOUEYHBIM HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
MJIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIIPa;

XapaKTepU30BaTh MPUHIMIBI JIEUCTBUS HM3YYCHHBIX MNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMUCAHMS (B TOM YHCIIE: CIUAOMETP, JATYMKU MOJIOKEHHUS,
pPacCTOSTHUSL U YCKOpPEHUs, paKeTa, 3XO0JIOT, OUKH, IEPUCKOI, (hoToanmapar, ONTUIECKUE
CBETOBOJIbI, CIEKTPOCKOI, JO3UMETP, Kamepa BuIIbCOHA), UCHNONIL3YSI 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOUMBIE (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMUCTB, U3MEPUTEIIbHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-MPAKTUYECKUX 3a7a4, ONTHYECKUE CXEMbl HJisi TOCTPOCHHS H300paxKeHUI
B TJIOCKOM 3€pKajie ¥ COOMparoIiei JINH3E;

MPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O NPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BAaHUSI (PU3NYECKUX 3HAHWW B TOBCEIHEBHOW JKU3HU [JIsi OOECTICUCHMS
O0e3omacHOCTH TMpu oOOpamieHud C NOpubopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 37J0POBbsS M COOTIOACHUS HOPM IKOJIOTUYECKOTO IMMOBEICHUSI B OKPYKAIOIIEH
cpene;

OCYILIECTBIATh MOUCK HHMOpManuu (uznueckoro conaepxkanusi B HHTepHeTe,
CaMOCTOSITENIbHO (HOPMYIIMPYsI TIOMCKOBBIM 3alpoc, HAXOAWTh IMYTHU OIpEAesICHUs
JIOCTOBEPHOCTH TOJIYYCHHOW WHGOpPMAllUM HA OCHOBE MMEIOIIMUXCS 3HAHUU U
JIOTIOJTHUTEJILHBIX UCTOYHUKOB,;

WCIIOJIK30BaTh TPU BBHITIOJIHGHUM Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3WYECKOro COJIep)KaHMsl, CIPABOYHBIC MAaTEpUAIbI, PECYPChl CETH
WuTtepHer, BiIajeTh mNpuéMaMu KOHCIEKTHPOBAHUA TEKCTa, TPEoOpa3zoBaHUS
uH(OpMAIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE THCHBMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
uHOpMAITMU U3 HECKOJbKHX WCTOYHUKOB (DU3HYECKOTO COAEpXKAHUS, ITyOJIMIHO
MPEACTABIIATh PE3YIbTaThl MPOSKTHON WIIM UCCIE0BATEIBLCKOM AEATEIHOCTH, IPU ITOM
rPAaMOTHO HCIIOJIb30BATh M3YYECHHBIM MOHATUMHBIMA ammapar H3y4aeMoro paszesna
GU3NKM ¥ COMPOBOXKIATh BBHICTYIUICHHWE TMPE3CHTAMEe ¢ Y4ETOM OCOOEHHOCTEH
ayIUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

cAcpajibHas paooydas IrmporpamMmma H3HUKa. Y KJIaCCHBI a30BBIN OBCHb
() 0 D 7-9 0

7 KJIIACC
Ne HaumenoBanue Komnuectso | [Iporpammuoe conepxanue |  OCHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIINUXCS
/1 pa3/iesioB U TeEM JacoB

y4eOHOT0 mpeameTa

Paznen 1. ®usuka u ee poib

B IO3HAHNM OKPY’KAaI0LIero Mupa

BeJIMunH. Du3nyeckue
npubopsl. [lorpemHocts
WU3MEPEHUN
MexayHapoaHas cucteMa
€JIMHMUILI

1.1 | ®usmnka—Hayka 2 ®duznka — HayKa o mpupojie. | BrisiBiaeHue paznuduii Mex 1y GU3n4ecKuMu U
O IpUpOAE SIBneHUsI IPUPOLBI. XUMHAYECKUMH NPEBPALLICHUSMH.
PU3NYECKUE SIBICHUSA: PacnioznaBanue u kitaccuukanus Gu3nyecKux
MEXaHUYECKHUE, TEIUIOBbIC, | SIBJICHUN: MEXaHUYECKUX, TEILIOBBIX,
JJIEKTPUYECKUE, JJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIC, Habutonenue u onvcanue pU3N4ecKux sIBICHUN
3BYKOBBIE
1.2 | ®uznueckue 2 PU3NYECKHUE BETNYUHBI. Onpenenenune HEHBI AEIEHNS IIKAJbI
BEJINYUHBI N3mepenue puznueckux U3MEPUTENIBHOTO MpHOopa.

N3mepenne MTMHEeNHBIX pa3MepoB TEl U
IIPOMEKYTKOB BPEMEHH C YUETOM IOTPEIIHOCTEN.
N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TENA.
N3mepenune TeMiieparypsl IIpy MOMOLIU
KUJKOCTHOTO TEPMOMETpPA U aTUMKA
TEMIIEPaTyPHI.

BrinonHeHne TBOpUECKUX 3aaHUM 110 TTOUCKY
CIOCO0OB U3MEPEHUSI HEKOTOPBIX (PUZNYECKUX
XapaKTEPHUCTHK, HAIIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUNA, MAJIBIX
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IPOMEKYTKOB BpeMeHH. OO0Cyx1eHHe
npe/IaraéMbIx croco0oB

1.3. | EcrecTBeHHO- 2 Kaxk ¢usuka u apyrue BriaBurkeHune runotes3, 00bACHIIONIMX MPOCThIE
Hay4YHBIN METOA €CTECTBEHHBIC HAyKU SIBJICHUS, HAITPUMED:
MO3HAHUS U3y4aroT NPUpOy. — MIOYEMY OCTaHABJIMBACTCS ABIKYIIICECS
EctecTBeHHO-Hay4YHBIN 10 TOPU3OHTAIBHOM MOBEPXHOCTH TEJIO;
METOJ IO3HAHUSA: — MIOYEMY B KAPKYIO IOTOAY B CBETJION OJCHKIIE
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAJAHEN, YeM B TEMHOU. [Ipennoxenune
Hay4YHOTO BOIMpPOCa, CIIOCOOOB MPOBEPKU TMIIOTES.
BBIJIBYKEHUE TUIIOTES, [IpoBeneHue nccneqoBanus Mo NPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MPOBEPKE | JINOO TUMOTE3bI.
TUIO0TE3, 00BICHEHUE [TocTpoenue npocTedmmx Moaenel Gu3nIecKux
HA0JI0/TAEMOTO SIBJICHHUS. SIBJICHU (B BUJIC PUCYHKOB WJIM CXEM), HAIPUMED
Omnucanue Gu3NIECKUX naJieHue MpeaMeTa; NpsSIMOINHEITHOE
SIBJIEHUH C TIOMOIIBIO pacrpocTpaHEHUE CBETA
MOJIEJIEN
Hroro no pazaeny 6

Paznen 2. IlepBoHayajibHbIE

CBCACHHUS O CTPOCHHUH BeEIIECTBA

2.1

CtpoeHue BelecTBa

1

CtpoeHue BellecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONBITHI,
JTIOKa3bIBAIOIIUE
JMCKPETHOE CTPOCHUE
BEIIECTBA

HaGnronenue u uaTepnpeTanus omnbITOB,
CBUJICTEIBCTBYIONTUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OTBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIb30BaHueM (hoTorpaduid, MOTyUYEHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
naboparopHas pabora mmo reme: «OneHka
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IraMeTpa aToMa METOIOM PS/IOB
(c ucronb3oBaHueM Gororpaduii)y».
Omnpenenenre pasMepoB MajbIX TEN

2.2 | JIBwKeHHe
B3aUMOJICVICTBUE
YaCTHII BENIECTBA

JIBU>KEHUE YaCTHUIL
BeecTBa. CBsA3b CKOPOCTH
JIBHKCHUS YaCTHI]

C TEMIEPaTypoil.
BpoyHOBCKO€ nBMKEHUE,
b dy3us.
B3aumoneiicTBue 4acTuiy
BEILIECTBA: MPUTSKCHUE U
OTTAJIKMBAHUE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
IBUKCHUS U siBNIeHUS nuddy3un.

[IpoBenennie v 00bSICHEHNE OTIBITOB

110 HaOJIIOJCHHUIO TEIUIOBOTO PAaCIIUPEHUS ra30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB IO
OOHapyKEHUIO CUJI MOJIEKYJIIPHOTO MPUTSKEHHUS
Y OTTAJIKUBAHUS

2.3 | ArperaTtHeie
COCTOSIHUSI BEIIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE Ta30B,
KUIKOCTEU U TBEPJIBIX
(KpUCTAJTUYECKUX ) TEJL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSIHUAX U MX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Omnucanue (¢ UCroJIb30BaHUEM TPOCTHIX
MOJIeJIei) OCHOBHBIX Pa3JIMUYUi B CTPOCHUU T'a30B,
JKUIKOCTEU U TBEPJIBIX TEI.

OO0BsicCHEHNE MAJION CKUMAEMOCTH KUJKOCTEH U
TBEPIBIX TN, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust PopmMbl TBEPABIX TE U
TEKYYECTH KUIKOCTH.

[IpoBenieHre ONBITOB, IOKA3bIBAOIIUX, YTO

B TBEPJIOM COCTOSIHUU BObI YACTHUIIBI HAXOISATCS
B CpPEIHEM JaJbllle IPYyT OT ApyTa (IMJI0THOCTh
MEHBIIIE), YEM B KUKOM.

Y cTaHOBIICHUE B3aUMOCBSI3H MEXKITY
0COOCHHOCTSIMU arperaTHhIX COCTOSIHUM BOJIBI U
CYIIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro o pazgeny

31




cAcpajibHas paooydas IrmporpamMmma H3HUKa. Y KJIaCCHBI a30BBIN OBCHb
() 0 D 7-9 0

Pa3nen 3. /IBU:keHMe U B3aMMO/eiliCTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHnueckoe ABUKEHHUE.
JIBUKCHUE PaBHomepHoe n
HEPaBHOMEPHOE ABUKEHHUE.
Cxopoctb. Cpennsis
CKOpOCTh TIpH
HEPaBHOMEPHOM
NBI>KEeHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS

WccnenoBanue paBHOMEPHOTO IBHXKCHHS,
ONpEeIEIEHUE €ro NPU3HAKOB.

Hab6nronenue HepaBHOMEPHOTO JBUKEHUS U
ONpEJEIEHUE €0 OTINYHI OT PABHOMEPHOTO
JIBUKCHMUSL.

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO
JBWKEHUS (IIapUKa B dKUJKOCTH, MOJETU
ANEKTPUIECKOTO aBTOMOOMJIS U T.1I.).
Onpenenenne cpeaHeEN CKOPOCTH CKOJIbKEHUS
OpycKa UM IIapyKa Mo HaKJIOHHOM MIIOCKOCTH
Pewenne 3a1a4 Ha onpesiesieHre My T, CKOPOCTH
Y BPEMEHHU PABHOMEPHOTO JBUKECHHUS.

AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BpEMEHU

3.2 | UHepuus, Macca, 4 SIBiieHue uHEPIMU. 3aKOH
INIOTHOCTh uHepuuu. Bzaumopeiicteue
TeJ KaK Mpu4IrHa
W3MEHEHHS CKOPOCTHU
IBWKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeniecTna.
CBsI3b IIJIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B €UHUIE 00BEMaA
BEIECTBA

OOBsiCHEHUE U TTPOTHO3UPOBAHUE SBJICHU,
00yCJIOBIICHHBIX HHEPIIUEH, HAITPUMED, UTO
TIPOUCXOJIUT TIPH TOPMOKCHHUH HITH PE3KOM
MaHEBpPE aBTOMOOWIIS, [TOUYEMY HEBO3MOXKHO
MTHOBEHHO TIPEKPATHUTH JBMIKEHUE HA BEJIOCHUTIC]IC
WJIM CaMOKATe U T. 1.

IIpoBeneHre u aHAN3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBIDKEHUS TEJa B pe3yJIbTaTe ACHCTBUS Ha HETO
JIPYTUX TETl.

Pemenne 3ama4 Ha onpeieieHre MacChl Tejia, ero
00BEMa U INIOTHOCTH.
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[IpoBenenue u aHaIN3 OIBITOB,
JEMOHCTPHUPYIOMINX 3aBUCUMOCTHh H3MEHCHHSI
CKOpPOCTH TeJia OT €T0 MacChl MPH
B3auMozeiicTBuu Tein. i3mepenue Maccel Tea
Pa3IMYHBIMUA CIOCOOAMH.

Omnpenenenre IIOTHOCTH TeJla B pe3yJibTaTe
U3MEpPEHHUs €ro Macchl U 00bEMa

33

Cuna. Buabe! cui

14

Cuia Kak XxapakTepHUCTHKA
B3aUMOJCHCTBHUS TEN.
Cuna yrpyrocTu 1 3aKOH
I'yka. 3mepenune cuibl

C MMOMOIIBIO TMHAMOMETDA.
SIBNeHME TATOTEHUS U CUJIA
TskecTH. Chiia TSKECTH
Ha JPYTUX TUIaHEeTaX.

Bec Tena. HesecomocTs.
CrnoxxeHnue cuil,
HaIPABJICHHBIX 110 OJHOU
IPSIMOIA.
PaBHOzeMCTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHUKE

N3yueHue B3auMOIEUCTBUS KaK MPUYUHBI
U3MEHEHUS CKOPOCTH TeJla WM ero eopMaluu.
Onuncanue peasbHBIX CUTyallnd B3aUMOICUCTBUS
TEJ C IIOMOIIBIO0 MOJIEIIEN, B KOTOPBIX BBOJUTCS
HOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cunsl yrpyroctu. Mccnenoanue
3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT YIUIMHEHUS
PE3MHOBOIO LIHYPA WU IPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyalH, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTU
(ympyrocTs mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cUTyaluid, CBI3aHHbBIX C SIBICHUEM
TATOTEHUS.

OO0bsicHeHUEe OPOUTATTLHOTO JIBHKCHUSI TIIIAHET

C UCIIOJIb30BAHNUEM SBJICHHSI TATOTEHUS U 3aKOHA
UHEPLIHH.

N3mepenue Beca Tena ¢ TOMOIIBIO JTUHAMOMETPA.
O06o0cHOBaHKE ATOTO CITOCO0A U3MEPEHHS.
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AHanuz u MOACIUPOBAHUC ABJICHUA HCBCCOMOCTH.

DKCIEpUMEHTAIBHOE MOJyYEHUE MTPAaBUIIA
CJIO’KEHUSI CUJI, HAITPaBJIEHHBIX BJIOJIb OJTHOM
npsMoi. OrnpeneneHrne BETMYUHbI
PaBHOAEHUCTBYIOIIEH CHIL.

N3ydenue cuiibl TpPEHUS CKOIBKEHUS U CUITBI
TPEHUS TOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEHN.

AHaIIN3 IPAKTUYECKUX CUTYAILNI, B KOTOPBIX
MPOSIBIISICTCS ICUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIIEHUS WIH
yBEJIMYCHHUS (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MNOAIIMITHUKOB, IIJIABAHUE BOJIHBIX dKUBOTHBIX
u p.). Pemienne 3aiay ¢ MCHoOJIb30BaHUEM
(dopmy nist pacuéra CUIIbl TSXKECTH, CUITBI
YIPYTrOCTH, CUJIbI TPEHUS

Hroro no pazgeny

21

Paznen 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTEN U ra3oB

4.1 | Nasnenwue. Ilepenaua
JABJICHUSI TBEPIBIMU
TeJaMu, )KUAKOCTSIMU
U ra3zaMu

3

Hapnenue. CriocoObl
YMEHBITICHUS U YBETUICHUS
nasJjeHus. /laBieHue rasa.
3aBHUCUMOCTB JaBICHUS
rasa ot o0béma,
TEMIIEPATYPHI.

AHanus ¥ 00bICHEHHE ONBITOB U MPAaKTHYCCKUX

CUTYallui, B KOTOPBIX MPOSBIIACTCS CUIIA
JaBIICHUSI.

O6ocHOoBaHKE CIOCOOOB YMEHBIIEHUS U
YBEJIMUYEHUS 1aBJICHUSI.

W3ydenne 3aBUCHMOCTH JIaBJICHUS ra3a
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[lepemaua naBieHus
TBEPIABIMU TEJIAMHU,
KUIKOCTSIMH U Ta3aMU.
3akon Ilackans

oT 00bEMa U TeMIepaTypsbl.

N3ydenne ocoOeHHOCTEN epeaaydn JaBIeHUs
TBEPABIMH TEJIaMH, KUAKOCTIMHU U Ta3aMH.
O06ocHOBaHHE PE3YJIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCrepuMEHTAIbHOE 10Ka3aTeIbCTBO 3aKOHA
[Tackans.

Pemenue 3anau Ha pacy€T AaBieHUs TBEPIOTO
Tena

4.2 | aBieHue >KUIKOCTH 3aBUCUMOCTb JIaBJICHUS HccnenoBanue 3aBUCMMOCTH 1ABJICHUS KUJIKOCTH
KHUIKOCTHU OT TITyOUHBI. OT TITyOMHBI TOTPYKEHUS ¥ TUNIOTHOCTH KHUJIKOCTH.
[TneBMaTnueckue mamnnbl. | HaGmronenne u o0bsiCHEHHE THIPOCTaTUYECKOTO
I'mppocratnueckuii napajiokca Ha OCHOBE 3akoHa [lackais.
napanokc. Coobmiarornuecst | M3ydyeHne cooOIarommnxcs CoCcy10B.
cocyabl. 'mapaBnudeckne | PemeHue 3agad Ha pacuéT JaBICHUS KHUIKOCTH.
MEXaHU3MBI OOBbscHeHrEe IPUHIIUTIA ICUCTBUSA
THIPaBINYECKOTO Tpecca, MHEBMaTHUECKUX
MalllvH.
AHanu3 1 00bsICHEHUE MPAKTUYECKUX CUTYaLUM,
JE€MOHCTPUPYIOIIUX MPOSIBICHNUE JaBICHUS
KUAKOCTHU ¥ 3akoHa [lackains, Hanmpumep
MIPOIIECCOB B OpraHU3Me NpHU TITyOOKOBOJTHOM
HBIPSIHUN
4.3 | Atmocdeproe AtMocdepa 3emiu u DKcnepuMeHTAIbHOE OOHApYKEHUE
JaBJICHUE aTMoc(epHOe JaBJIEHUE. aTMOC(EpPHOTO J1aBJICHUS.

[IprunHBI cymecTBOBaHUS

AmnHann3 1 00bICHEHHUE OIBITOB U IMPAaKTHYICCKUX
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BO3/YITHOW 000JIOUKH
3emun. OnbIT Toppuyery.
N3mepenne atmochepHOTO
JaBJICHUS. 3aBUCIMOCTh
aTMOC(EpPHOTO JaBICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipubopsl

111 U3MEPEHUS
aTMocepHOro JaBICHUS

CUTYaIIMH, CBA3aHHBIX C JEUCTBUEM
aTMOoC(hepHOTO JaBJIECHMUS.

OO0BbscHeHne CyIecTBOBaHMS aTMOC(hephl
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
OTCYTCTBHS Ha Apyrux miaHerax u Jlyne.
OO0BbscHEeHNE N3MEHEHUS INIOTHOCTH aTMOC(hEephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3agau Ha pacu€t aTMOCPEPHOTO
JTABJICHMUSL.

N3ydenue ycrpoiicTBa bapomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTH U
rasza Ha IOrpy>Ke€HHOE
B HUX TEJIO

JlencTBUE )KUJIKOCTH U Ta3a
Ha MOTpYy>XEHHOE B HUX
Ten0. BelTaakuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [1naBanue Te.
Bo3znyxoruiaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
YKUJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OnpeneneHne BoITATKUBAIOUIEH CUIIBI,
JICUCTBYIOIIEN Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBeaenue u 00Cyx A€HUE ONBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT 00bEMa MOTPYKEHHON

B )KUJIKOCTb YaCTH T€JIa U OT IJIIOTHOCTHU
YKUJIKOCTH.

IIposepxa nezasucumocmu 8blmanKuaroujel
CUbl, Oelcmayouell Ha mejio 8 HCUOKOCmu,
om maccol meua.

HccnenoBanue 3aBUCHMOCTH BECa Tea B BOJIE

oT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJa.
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Pemenue 3ana4 Ha npUMEHEHKE 3aKOHA
ApxuMeJia v yCiaoBUs IJIaBaAHUS TEI.
KoncrpyupoBanue apeomeTpa nim
KOHCTPYUPOBAHHUE JIOJAKU U OIIPEIEIICHUE €€
Irpy30004bEMHOCTU

Hroro no pazaeny

21

Pa3zgea S. PaboTra 1 MOIIIHOCTH. JHEPrust

5.1

Pabora n MOIIHOCTB

3

Mexanunyeckast paboTa.
MomHoCTb

OKCIEPUMEHTAIIBHOE ONPEIETICHUE
MEXaHUYECKON pabOThI CHIIBI TSKECTH

IpY MaJICHUN TEJA U CUJIbI TPEHUS

IIPY PABHOMEPHOM II€pEMELIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér monHoCTH, pa3BUBacMON IPH NOABEME
110 JIECTHULIE.

Pemienue 3aa4 Ha pacu€t MexaHM4ECKO paboThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
phIyar, 0JI0K, HaKJIOHHAs
IJIOCKOCTB. [IpaBuio
PaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0J10Ky. «3010TO€
npaBuiio» mexanuku. KIT/]
IIPOCTBIX MEXaHU3MOB.
IIpoctbie MEXaHU3MBI

B OBITY U TEXHHUKE

Onpenenenre BRIMTPHIIIA B CHUJIEC MPOCTHIX
MEXaHU3MOB Ha MPUMEPE pbluara, MoJABUKHOTO U
HEIIOABM)KHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHUSI pblyara.
OOGHapy>keHue CBONCTB MIPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX THCTPYMEHTAX U MPUCTIOCOOICHUSIX,
HCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE

B ’KUBBIX OpraHU3Max.

DKCIepUMEHTAIBLHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT MpU MPUMEHEHUU TPOCTHIX MEXaHU3MOB.
Onpenenenune KIIJ] HaKJIOHHOM MJIOCKOCTH.
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Pemienue 3ana4y Ha NpUMEHEHNE TTpaBUiIa
paBHOBecus peryara v Ha pacuét KIT/]

5.3 | MexaHnuueckas 4 MexaHnueckast SHeprHsl. DKCNEepUMEHTAIIBHOE ONPEIEIECHUE N3MEHEHHUSI
SHEPIUsl Kunernueckas u KWHETUYECKOW U OTEHIMAIbHON SHEPTUHU TeNa
MOTEHI[MAIbHAs YHEPT U IIPU €ro CKaThIBAHUU 110 HAKJIOHHOM IIOCKOCTH.
IIpespamenue onnoro suaa | opmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKON SHEPTrUu 3aKOHA COXPAHEHHS] MEXAHUYECKOW SHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUH COXpaHEHUS PHEPTUU.
B MEXaHUKE Pemenne 3a1a4 ¢ MCIOJIB30BAHUEM 3aKOHA
COXpaHEHUs SHEPTUU
Hroro no pasaery 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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8 KJIACC
Ne HaumenoBanue Komnuectso | IIporpammuoe copepkanrie | OCHOBHBIC BUIIBI AEATEIHHOCTH O0YJAIOIINXCS
/1 pa3zesioB U TEM JacoB
y4eOHOT0 mpeameTa
Pa3nea 1. TemioBble iBJIeHUSA
1.1 | Crpoenue u cBOHCTBa 7 OCHOBHBIE TTOJIOKEHHUSI HaGiroienne u MHTEpIpeTaIys ObITOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU CTPOCHMUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJ1. OTBITHI,
IIOATBEPKAAOIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Mopaenu TBEpPAOTO, JKUAKOTO
¥ ra3000pa3HOro COCTOSIHUM
BEILIECTBA.
Kpucrammueckue n
aMmopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra30B,
KUJIKOCTEU U TBEPABIX TEIN
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMaunBaHUE U
KaNWUISIPHBIC SIBJICHUSL.
TerutoBoe pacIupeHue u
cxKaTtue

CBUETENIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

Pemenne 3a1a4 1o OLEHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00bEMa
BELIECTBA.

AHanu3 TekcTa APEeBHUX aTOMUCTOB (HalIpUMep,
¢parmenta nosmsl Jlykpenus «O npupone
BEIIei») ¢ M310’)KEHHEeM 000CHOBAaHUM aTOMHOM
rUnoTe3sl (CMbICIOBOE uyTeHue). OlieHKa
yOeIUTETbHOCTH 3TUX 0OOCHOBAHU.
OO0bsicHeHuE OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
b dy3un 1 pazTuuuil MeX1y HUIMH Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-KUHETUYECKOM
TEOPHUH CTPOEHHUS BELIECTBA.

OObsicHEHNE OCHOBHBIX Pa3IU4Uil B CTPOCHUH
ra3oB, )KUIKOCTEU U TBEPIBIX TEI

C UCIIOJIb30BaHUEM IOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUU CTPOEHUS BEILIECTBA.
IIpoBeaeHNE ONBITOB IO BBIPALMBAHUIO
KPHUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenue u 0ObSICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX KaUJUISIPHBIE SIBIICHUS U
SIBJICHUE CMAYMBaHUSI.

OO0bsicHEHUE POJIH KATWIUISIPHBIX SBJICHUN

JUIS1 TOCTYTUIEHUS! BOABI B OPTaHU3M PaCTEHUM.
HabGnronenue, mpoBeneHne u 00bICHEHNE
OTIBITOB IO HAOJIOJIEHUIO TETIOBOTO
paciMpeHust ra30B, KUJIKOCTEN U TBEPABIX TEJL.
OObsicHeHuE coXpaHeHUst 00bEMa TBEPIBIX TEI,
TEKYYECTH >KHJIKOCTHU (B TOM UHUCIIE, Pa3HUIIBI

B TEKYYECTH JIJIS Pa3HbIX KUJKOCTEM),

JIABJICHHS Ta3a.

[IpoBeneHre OnbITOB, JEMOHCTPUPYIOLTUX
3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00béMa u
HarpeBaHUs WIH OXJIKICHUS, U UX O0BICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
AHaJIN3 MPAKTUYECKUX CUTYyalui, CBI3aHHBIX

CO CBOMCTBaMHM T'a30B, KUJKOCTEN U TBEPJIBIX TEJ

1.2

TennoBbIe TPOIECCHI

21

Temneparypa. CBsi3b
TEMITIEPATYPbI CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yacTul. BHyTpeHHss
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPrUu: Terjonepeaaya u
coBepIeHrne padoTel. Buapl
TEIUIONEPEaun:

O06o0cHOBaHKE TIPABWIT K3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUSI U
IIKaJI TEMIIEPATYPHI.

Habmronenne u o0bSICHEHNE ONBITOB,
JEMOHCTPUPYIONTUX U3MEHEHNE BHYTPCHHEH
SHEPTUHU TeJa B pe3yJIbTaTe TeIUIONepeIaun 1
pabOoThl BHEUTHUX CHII.

HaOmronenne u 00bsICHEHHE OIBITOB,

00CYyXKIeHUE TPAKTUUECKUX CUTYaIUH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3IIyYECHUE.
KonuuecTBO TENIOTHI.

VY nenbHasg TEMI0EMKOCTh
BelecTBa. TemiooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TETIOBOTO
Oammanca. IInaBnenue n
OTBEpJICBAHUE
KPUCTAJUIMUECKUX BEILIECTB.
VnenbpHas TemjaoTa
IUIaBJICHUS.
[Tapoo6pa3zoBanue u
koHaeHcanus. Mcnapenue.
Kunienune. Y nennHas
TEIJIOTa MapooOpa3oBaHUs.
3aBUCUMOCTh TEMITEPATYyPbl
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHUS.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

Y neapHas TemioTa
CrOpaHusl.

[TpunIUTIBE pAOOTHI
Ter1oBbIX aBurarenci KITJI
TEIJIOBOI'O JIBUTaTEIs.
TenaoBble ABUTATEIN U

JEMOHCTPUPYIOIINX PA3IUYHBIE BUBI
TEeIIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3IIyYCHHE.

HccnenoBanue siBICHUS TEIIOOOMEHA

IPY CMEIIUBAHUH XOJIOJHOU U ropsiueid BOJBI.
HaGnronenue ycraHoBIEHUS TEMIOBOTO
PaBHOBECHUS MEXKy TOPSAYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEPEHUE) KOTUYECTBA
TEIJIOTHI, TOJTYYCHHOTO BOAOU MPH TETUIO0OOMEHE
C HarpeThIM METALTUYECKUM HUITUHAPOM.
Omnpenenenue (MU3MEpEHNE) YACTbHON
TEMJI0EMKOCTH BEIIECTBA.

Pemenne 3a7a4, CBA3aHHBIX C BEIYUCICHAEM
KOJIMYECTBA TETUIOTHI U TEIJIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyallui PAKTUYECKOTO
WCTTIOJIb30BAHUS TETUIOBBIX CBOMCTB BEIIECTB U
MaTepHayioB, HATIPUMED, B LIEIAX
IHEProcOePEIKEHUS: TCTIION3OIISITHA,
sHeprocOeperarre KpoIIii,
TEPMOAKKYMYJISITOPHI U T. 1.

Habnronenue sBineHuit ucnapeHus u
KOH/ICHCAIIUU.

HccnenoBanue mporiecca HCmapeHust
PAa3INYHBIX KUIKOCTEH.

OObscHEHUE SBICHUA NCTTAPEHUS
KOHJICHCAI[MX Ha OCHOBE aTOMHO-
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3alIMTa OKPYKAOIIEH
Cpelbl.

3aKOH COXPAaHEHHUS U
MPEeBpALICHHS YHEPTHUH
B TEIUIOBBIX MIPOLIECCaX

MOJICKYJIAPHOI'O YYCHUSI.

Ha6J'II-0I[eHI/IC 1 00BsICHECHHE Imponeccca KUIICHUA,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPaTyPhI
KUIICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOU
BJIQYKHOCTH BO3JIyXa.

Habnronenue nporecca riaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIb/IA.
CpaBHeHHE MPOIIECCOB MIIABJICHUS
KPUCTAJUTMYECKUX TEJ U Pa3MATICHUS

IPY HArpeBaHUU aMOP(HBIX TEJL.
Onpenenenue (M3MEpPEHUE) yACIBHOM TEIIOTHI
TUTaBJICHUS JIbJIA.

OObsicHeHUE SBIICHUN TUTABJICHUS U
KPUCTAJUIU3AI[UU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUEHHUSI.

Pemenne 3a1a4, CBSA3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIieccax
TEeTIonepeaavu Py TJIaBICHUH U
KpUCTAJUIU3AIUHU, UICTIAPEHUH U KOHJICHCAIIUH.
AHaM3 CUTyaluii MPaKTHIECKOTO MPUMEHEHUS
SIBIICHUM TIJIABJICHUS U KPUCTAUTH3AIUH,
HaIMpUMeED, MOTyIECHUE CBEPXUUCTHIX
MaTepHuayioB, COJIeBas TPEIKa U Jp.

AHanu3 paboThl M 00bSICHEHUE TPUHIUTIA
JEUCTBHUS TETIJIOBOTO JIBUTATEJIS.

Brruucnenmne koam4ecTBa TEIIIOTHI,
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BBIJICTISIIOIIETOCS TIPU CTOPAHUU PA3IMYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cy:xkaeHue SKOJIOTMYECKUX NOCIEICTBUI
WCII0JIb30BaHUS IBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITEKTPOCTAHIIUMA

Hroro no pazaeny

28

Pa3zgea 2. DuekTpuueckne u

MarHuUTHbIC ABJICHUSA

2.1 | Dnektpuyeckue
3apsbl.
3apsKEHHBIE Tella U
UX B3aUMOJICHCTBUS

7

DJIeKTpU3aLUs TEN.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencteue
3apsHKEHHBIX TElL.

3akoH KysoHa (3aBUCUMOCTh
CHWJIbI B3aUMOJICCTBUS
3apsSKEHHBIX TEI

OT BEJIMYUHBI 3aPSAI0B U
PaCCTOSIHUS MEXKTy TEJIaMU).
DIIEKTPUUYECKOE TOJIE.
Hanpsioxénnocts
3JIEKTPUYECKOTO TOJIS.
[IpuHUKD Cynieprio3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KaUECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
BJICKTPUYECKUUN 3apsi.
Ctpoenue aToma.
[IpoBonHuKY U

Habmronenue u mpoBeieHrEe OBITOB

I10 BJIEKTPU3ALIMU TEJI TPA CONPUKOCHOBECHUU U
VHIYKIUEH.

HabGmronenue u 00bsICHEHNE B3aUMOIEUCTBUS
OJHOUMEHHO Y Pa3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEeHUE TPUHIMUIIA TEHCTBUSI DIEKTPOCKOIIA.
OObsicHEHUE SIBIICHUM 2JICKTPU3ALINT

IIPU COMIPUKOCHOBEHHH TEJ U UHAYKIIUECH

C MCIOJIb30BaHHUEM 3HAHUM O HOCUTEIIX
BJIEKTPUYECKUX 3aPsIIOB B BELIECTRBE.
Pacnio3naBanue 1 0ObsICHEHHUE IBJICHUMN
3JIEKTPU3AlMH B MOBCEIHEBHOM KU3HM.
HaoOmronenne n 00bsICHEHHE OITBITOB,
WJUTIOCTPUPYIOIINUX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Habmnronenue onbIToB 110 MOJICTUPOBAHUIO
CHIJIOBBIX JIMHUH 3JICKTPUYECKOTO MOJIS.
HccnenoBanue nemcTBUs IIEKTPUIECKOTO OIS
Ha IPOBOJIHUKHU U IUIJIEKTPUKHU
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AUBJICKTPHUKMU. 3aKoH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsia

2.2

IlocTosgHHEBIN
AJIEKTPUYECKUIN TOK

20

DJIEKTPUUECKUM TOK.

VY ci10Bus Cy1IECTBOBAHHUS
3JIEKTPUYECKOTO TOKA.

M cToYHMKH TOCTOSTHHOTO
TOKa. /lencTBust
AJIEKTPUUYECKOTO TOKA
(TerIoBO€, XUMHUYECKOEC,
MarHuTHOE).
DJIEKTPUUECKUI TOK

B ’KHJIKOCTSIX W Tra3ax.
DIIEKTPUYECKAS LIETIb.
Cwuna Toka. DIeKTpUIECKOE
HaIpsoKEHUE.
ConpoTuBieHue
MIPOBOJIHUKA. Y IEJIHOE
COIIPOTHBJICHHE BEIIECTRA.
3akon Oma i1 yyacTka
nenu. [lociaenoBarensHoe U
napajijieJIbHOE COCIMHEHUE
IIPOBOJTHUKOB.

Pab6ora u MomHOCTh
AJIEKTPUUYECKOTO TOKA.
3akon [xoyns—JleHa.
DJIEKTpUYECKHE LIENH U

Habmronenue pa3audHbIX BUIOB JICHCTBUS
AJIEKTPUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BUJIOB JICUCTBUS B MOBCEHEBHOM KU3HHU.
Hab6nroneHue BOSHUKHOBEHUS Ta30BOT0 pa3psiia
U DJIEKTPUYECKOTO TOKA B KUJKOCTH

COopka 1 UCIIBITAHKUE DIICKTPUUECKOM TIENTH
MOCTOSTHHOTO TOKA.

N3MepeHne cuiibl TOKa aMIepPMETPOM.
N3MepeHune 3JIeKTPUYECKOr0 HATPSAKEHUS
BOJIBTMETPOM.

[TpoBenenue u 0ObSICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIIEKTPUYECKOTO COMPOTUBJICHUS TPOBOAHUKA
OT €ro JJIMHBI, IJTOIIAIH MONIEPEYHOTO CEUEHUS
U MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA,
MPOTEKAIOIIETO Yepe3 PEe3UCTOop,

OT COITPOTUBJICHUS PE3UCTOPA U HANIPSKEHUS
Ha pe3UCTOope.

[IpoBepka mpaBuiia CJIOKEHUS HAMPSHKCHU I
[P TIOCJIEI0BATEIbHOM COCIMHEHUU JABYX
PE3UCTOPOB.

IIpoBepka npaBuia aJjisi CUIIbl TOKA

P MapaJlieIbHOM COSIMHEHUN PE3UCTOPOB.
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norpeduTenu
AIIEKTPUUYECKON SHEPTHH
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTyalMH IMOCIEN0BATEIBHOIO U
NapajuieIbHOTO COEAUHEHUS TPOBOIHUKOB

B IOMAIIHUX AJIEKTPUYECKUX CETSIX.

Pewenne 3a1au ¢ ucnoas3oBaHreM 3akoHa Oma
u hopMyJ pacuéra NEKTPUIECKOTO
CONIPOTHBJIEHUS TP MTOCIEA0BATEILHOM U
IapaJjIeIbHOM COEAUHEHUH ITPOBOIHUKOB.
Omnpenenenre padoThI 3IEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

OnpeneneHrne MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Yepe3
JAMIIOYKY OT HalpsbKeHHs Ha Hell. OnpeneneHue
KII/] narpeBareis.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIPU NOABEME I'Py3a IEKTPOABUTATEIIEM.
OObsicHEHUE YCTPOICTBA M MPUHIIAIIA JIEHCTBUS
JIOMAIIHUX AJIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OO0BsicCHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
IIPUHIIUIIA IEUCTBUS IUIaBKUX IPEIOXPAHUTENEH.
Pemenue 3aau ¢ ucnonap30BaHMEM 3aKOHA
Jlxoynsa—JIenna

23

MarHuTHbIC SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoericteue
IIOCTOSIHHBIX MarHuTOB.
MarsuTtHoe noJie.
MarnauTHOE 110J1€ 3eMIH

HccnenoBanrue MarHuTHOTO B3aUMOICHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IIPU UX OOBEIMHEHUU U Pa3/ICIICHUH.
HccnenoBanue MarHUTHOT'O B3aUMOICHCTBUS
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Y €ro 3HAYEHHUE JJIs1 ’KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHoOe nosne
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMArHUTOB

B TeXHHKE. [[eiicTBue
MarHUTHOTO MOJIs

Ha MPOBOJIHUK C TOKOM.
DIEKTPOABUTATEND
MOCTOSIHHOTO TOKa.
Hcnosnp3oBanue
ANEKTPOJIBUraTeei

B TEXHHUUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOPTE

MOCTOSTHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHyuTOB IIPU UX OOBEIMHEHUU U PA3/ICIICHUM.
[IpoBenieHrEe ONBITOB MO BU3yalIU3allK MO
MOCTOSIHHBIX MAarHUTOB.

N3yueHune siBneHrs HAaMarHMYMBaHUsI BEIIECTBA.
HccnenoBanue nercTBUs JIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEIIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLIUAX
3aBHCUMOCTB CHJIBI B3aUMOJICUCTBUS KaTyIIKU
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTyIIKE.

AHaJIN3 CUTyallui IPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUILIMHE).
N3yyeHne nercTBrs MArHUTHOTO TTOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHne neircTBUS 3JIEKTPOABUTATENS.
N3mepenue KIIJI anekTpoasurareibHON
YCTaHOBKH.

Pacrio3naBanue u aHanu3 pa3JIM4HbIX
IIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopt, OBITOBBIE YCTPOWUCTBA U JIP.)

24

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHaykuuu. [pasuno Jlenna.
DIIEKTPOreHepaTop.

OIIBITEI IO UCCIICIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHON MHIYKIUN: UCCIICTOBAHUE
M3MEHEHU 3HAYCHUS U HATPABIICHUS
WHIYKIIMOHHOTO TOKa
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CnocoObl oJTy4eHust
AIIEKTPUYECKON SHEPTHH.

DJIEKTPOCTaHIIUU
Ha BO30OHOBIISIEMbBIX
HMCTOYHUKAX YHEPTUU
Wroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KVIACC
No HaunmenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIC BUJIBI JEATEIHHOCTH O0YJAIOIINXCS
/1 pa3liesoB U TEM JacoB

y4eOHOro npeamera

Pa3n

e 1. Mexanndeckue ABJICHUS

1.1

MexaHU4ecKkoe
JIIBHYKEHHE U CIIOCOOBI
€ro OIMMCAHU

10

MexaHn4ecKkoe IBUKEHHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENIBHOCTh
MEXaHUYECKOTO JIBUKCHUSI.
PaBHOMEpHOE
MPAMOJIMHEWUHOE JIBUKEHHUE.
HepasHomepHoe
IIPSIMOJIMHEWHOE JIBUKECHHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TEJa MpHu
HEPaBHOMEPHOM JIBU>KEHUH.
Yckopenue.
PaBHOyCKOpeHHOE
IPSMOJIMHENHOE IBUKECHUE.
CBoOomHOE TIaJIcHUE.
Omnpitel ['anumes.
PaBHOMEpHOE NBUXKEHUE

110 OKPY>KHOCTH.

[lepuon u yacrora
obpamenus. JIuaelinas u
yIJIOBasi CKOPOCTH.

AHanmm3 1 00CYyXKICHUE Pa3TUIHBIX TPUMEPOB
MEXaHUYECKOTO JBMKCHHUSI.

OO0cyxaeHue rpaHul] MPUMEHUMOCTH MOJIEIN
«MaTepuaTbHAS TOYKAY.

Onrcanye MEXaHUIECKOTO ABMKCHUS
pa3IuYHBIMU criocoOamu (ypaBHEHHE, TabIuUIIa,
rpaduk).

AHanu3 )XU3HEHHBIX CUTYAIIHM, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Hab6nronenne MexaHM4eCcKOTo JBUKEHUS Tella
OTHOCHUTENFHO Pa3HBIX TENl OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX
TEJI OTCUETA.

Amnanu3 Texcra ["anuies 00 OTHOCUTENHHOCTH
JBIDKEHUS, BBITTOJTHCHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
Opycka WIu IBMKCHUS IIapyKa 10 HaKJIOHHOU
TUIOCKOCTH.

AHanu3 u o0cyxJeHre croco0oB
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lentpocTpemurensHOe
YCKOpEHUE

MPUOIMKEHHOTO ONPE/IETICHNS MTHOBEHHOM
CKOPOCTH.

OrnpeneneHue CKOpOCTH PAaBHOMEPHOTO
JIBYOKEHUS (IIIapUKa B )KUJIKOCTH, MOJICTTU
AIEKTPUIECKOTO aBTOMOOMIIS | T. 11.).
Ornpenenenue myTH, TPOMICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBIOKCHUSI OT BPEMEHH.

OO0cy>KaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Briuncnenue myTd u CKOpOCTU MpHU
PaBHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

OnpeneneHue NporICHHOTO MYTH U YCKOPEHUS
JBIDKCHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTHU PAaBHOYCKOPEHHOT'O IPSIMOJIMHENHOTO
JIBUKEHHS T€Jla OT BPEMEHH.

Ilposepka cunomeswi: eciu

npU pagHOYCKOPEHHOM OBUIHCEHUU

Oe3 HAYaIbLHOU CKOPOCIU NYMU OMHOCAMCSL
KaK psi0 He4eémHbIX Yuces, mo
COOM8emcmeayruue NPOMeHCYmKu 8pemeHu
O0OUHAKOBDL.
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Onpenenenue yCKOpeHus Tela

IIPU PABHOYCKOPEHHOM JIBUKEHUH

10 HAKJIOHHOM TIJIOCKOCTH.

N3mepenune neprojia U 4acToThl 0OparieHus
TeJIa 10 OKPY>KHOCTH.

OrnpeneneHue CKOpOCTU paBHOMEPHOTO
JIBH>KEHUS T€JIA TIO OKPYIKHOCTH.

Pemienue 3ama4y Ha onpeaeieHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHHYECKOTO JBUKECHUS PAa3IMYHBIX BUIOB.
Pacnio3naBanue u npuOIMKEHHOE ONMUCAaHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJI€ U TEXHUKE (HA pUMeEpax CBOOOTHO
MaJaIINX TeJl, IBUKECHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

BzaumoneiictBue Ten

20

[Tepseb1it 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHumn cynepno3uuuun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHUS, CUJIa
TPEHUS TOKOS, IPYTUE BUIbI
TPEHUSL.

Cuna TS%KeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

HaOmronenue u 00CykJI€HUE OIBITOB

C IBMDKCHUEM TeJjla IMPYU YMEHBIIICHUH BIIUSHUS
JIPYTHUX TeJI, IPEMATCTBYIOIIUX JIBHKCHUIO.
Ananus Texcra ['anmuies ¢ onmucaHueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JITaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OOcy)aeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA MHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUYETa.

HaOmnronenue u 06Cyk/1IeHHEe MEXaHUYECKUX
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Y ckopenue cBOOOIHOTO
najieHus. JIBuKeHue riaHeT
Bokpyr Connua. [leppas
KOCMHUYECKas CKOPOCTb.
HesecomocTs u meperpysku.
PaBHOBeCHE MaTepuanbHOU
TOYKU. AGCOITIOTHO TBEPOE
Tesio. PaBHOBecHe TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LlenTtp TsKECTH

ABJICHUH, IPOUCXOASAIINX B CHCTEME OTCUETA
«Tenmexkay npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JIeCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIIOYKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeeHrE OMBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTD YCKOPEHUS
TeJa OT NPUII0)KEHHON K HEMY CHJIbI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SBJICHUM

C UCITOJIb30BAaHMEM BTOPOTO 3aKkoHa HproTOHA.
Pewenue 3a1a4 ¢ uCronab30BaHUEM BTOPOTO
3akoHa Hb0TOHA U MTpaBUIIa CIIOKEHUS CHIL
Ornpenenenune )KECTKOCTH NPYKUHBI.

AHanu3 cuTyaruii, B KOTOPHIX HAOTIOIAI0TCS
ynpyrue aegopManuu, 1 uX o0ObsiCHEHUE

C HCTOJIb30BaHUEM 3aKoHa [ 'yka.

Pewrenne 3aga4 ¢ HCNOJIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHHS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O 1aBJICHUS.

OO0cyxaeHue pe3yIbTaToB UCCICIOBAHMUS.
Omnpenenenue kodpuimenTa TpeHUs
CKOJIB)KEHUSI.

V3mepeHue Cuiibl TPEHUS TOKOSL.
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Pemenue 3a1ad ¢ ucrosibzoBanueM popmMyIibl
JUTSL CUJTBI TPEHUSI CKOJIbKEHUS.

AHanu3 IBUKEHHUS TEJ TOIBKO MO IEMCTBUEM
CUJIBI TSKECTH — CBOOOJIHOTO MaJCHUSI.
OOBbsicCHEHUE HE3aBUCUMOCTH YCKOPCHHUS
CBOOOTHOTO MaJICHUS OT MACChI Tela.

OreHKka BETUYMHBI CHITBI TSTOTEHUS,
JEUCTBYIOIIEH MEXITy ABYMS TEIaMHU

(mJ1g pa3HBIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX Tell

MOJT ISHCTBUEM CHJIBI TSATOTEHUS

(C ICTIOJTE30BaHUEM JOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(GOPMAIIHH).

Pemenue 3a1a4 ¢ MCMoIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTCHUS U (POPMYJIIbI

JUTSL pacu€Ta CHIIBI TSDKECTH.

AHanM3 OpUrHHAIBHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHPHOTO TATOTCHHS; BHITTOJTHCHHE 3aJTaHUHT
10 TEKCTY (CMBICIIOBOE UTCHUE).

Hab6nronenue u o0cyX1eHHE OMBITOB

10 U3MEHEHUIO Beca TeJla MPU yCKOPEHHOM
JIBUKCHUH.

AHanm3 ycroBui BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPETPY3KHU.

Pemienue 3aa4 Ha onpeziesieHUe Beca Tela

B Pa3JIMYHBIX YCIIOBUSX.

52



cAcpajibHas paooydas IrmporpamMmma H3HUKa. Y KJIaCCHBI a30BBIN OBCHb
() 0 D 7-9 0

AHanu3 cui, AEMCTBYIOIINX Ha TENO,
MOKOSIIIIEECS] Ha OTIOPE.
Omnpenenenue HEHTpa TSHKECTH Pa3TUYHbIX T

1.3.

3aKOHBI COXPAaHEHUS

10

Nmnynsc Tena. U3menenue
UMITYJIbCa. VIMITYJIbC CHIIBL.
3aKOH COXpaHEHUS
uMITyJbca. PeaktuBHOe
JIBUKEHUE.

Mexanuueckas pabota u
MOIIHOCTb. PaboTa cui
TSKECTHU, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
pab6oTtsl. [loTeHunansHas
3HEprus Tesa, NOAHATOrO
HaJl IOBEPXHOCTBIO 3€MJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
JHEPIruu. 3aKOH COXPaHEHUs
MEXaHUYECKON DHEPIUU

HabGmronenne u o0cykaeHHEe ONBITOB,
JIEMOHCTPUPYIOIIUX MepeIavy UMITYJIbCa

IIPU B3aUMOJICHCTBUY TEJ, 3aKOH COXPaHECHHUS
UMITyJIbCa MpU a0COJIFOTHO YIIPYIOM U
HEYNPYroM B3aMMOJCHCTBUU TEI.

AHanM3 CUTyalui B OKPYKAIOIIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue sSIBJIICHHS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
IS pacu€Ta pe3yJabTaTOB B3aUMOACHCTBUSA TEI
(Ha mpuMepax HEyNnpyroro B3auMoAecTBHUS,
YOPYroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenue 3aa4 ¢ UCIIOIB30BaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCa.

Omnpenenenue pabOThI CUJIBI YIPYTOCTH

pHU MOABEME TPy3a C UCIOJIb30BaHUEM
HEMOJIBUYKHOTO M TIOJIBUKHOTO OJIOKOB.
N3mepenue MOLIHOCTH.

N3mepenre noTeHIManbHOW SHEPTUH YIIPYTO
1e(OpMUPOBAHHOM MTPYKUHBI.
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W3MepeHrne KNHETUYECKOM SJHEPTUH TeNa

110 JUIMHE TOPMO3HOTO ITyTH.
DKCNepUMEHTAIIBHOE CPAaBHEHUE U3MEHEHUS
MOTECHIMAIBHON U KHHETUYECKOUN SHEPTHI Tela
IIPU JBVKEHHUH 110 HAKIIOHHOW IUIOCKOCTH.
DKcnepuMeHTAIbHAS IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUU

py CBOOOJHOM I1aJICHUU.

IIprMeHeHne 3aK0Ha COXpaHEHUs
MEXaHMUYECKON SHEPTUM IS pacuéra

MOTEHIUAJIbHON U KHHETUYECKOW SHEPTUM Tea.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIrun

Hror

0 TIO0 pazfeny

40

Pa3zngen 2. Mexannueckue KoJ1e0aHUA M BOJI

HbI

2.1

MexaHuyeckKue
KOJIcOaHUS

7

KonebOarensHOE OBMIKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KoJIeOaHMil: mepuos,
4acToTa, aMILTUTY/1a.
MaremaTuyeckui u
PY>KAUHHBIN MAasSTHUKH.
[IpeBparmenue sHeprun
pu KojebaTeIbHOM
JIBUKCHUH.

3aryxaromue KojaeOaHusl.
BrinyxneHHbIe KoJleOaHusl.
Pe3onanc

Habmronenne xonedanuii o IeMCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUI B OKPYIKAIOIIEM MUPE.
AHanu3 KojaebaHuil rpy3a Ha HUTU U

Ha npyxuHe. OnpeaeIeHne 4acToThl
KOJICOaHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MasITHUKOB.

HaOmronenne u 00bsiCHEHUE SIBIIEHUS
pe30HaHca.

HccnenoBanne 3aBUCHMOCTH IepHoaa
KOJIeOaHMI TTOABEIIICHHOTO K HUTH TPy3a

OT JUTMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEepHOIa KoJIeOaH i
rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl Ipy3a.
Habnronenue u o0CykaeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTb IepHOIa
KOJIeOaHMI MPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

[IpumeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MAasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJICOaHMI B OKPYXKAIOIEM MHUPE.

Pemenue 3amay4, CBSI3aHHBIX C BRIYMCICHHEM
WJIM OIIEHKOM Y4acTOThI (TIepro/ia) KojaeOanui
H3zmepenue yckopenusi c60600H020 nadenust

2.2

Mexanunueckune
BOJIHBI. 3BYK

MexaHn4YeCKrEe BOJIHBI.
CBoiicTBa MEXaHUYECKHUX
BOJIH. [IpoonbHbIE 1
nonepevyHsbie BOIHBIL. J[JinHa
BOJIHBI U CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHnuyecKkre BOJIHbI

B TBEPAOM TeEIIE,
CEMICMUYECKHE BOJIHBI.
3ByK. ['pOMKOCTB 3ByKa U
BbICOTa TOHA. OTpa)keHue
3Byka. MH(pa3Byk u
YJIBTPa3BYK

OOHapyXeHUE U aHATA3 BOJTHOBBIX SIBJICHHM
B OKPY’KarOIIEM MHpE.

HabGnrogenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJCIIN) U
oOHapyKeHHE aHAIOTMYHBIX BUIOB BOJTH

B MIPUPO/IE (3BYK, BOJTHBI HA BOJIE).
Brraucnenue JIMHBI BOJHBI U CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTPEICIICHUE TPaHHI]
YaCTOTHI CIIBIIITUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nroaeHue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCJIC, C UCITOIH30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTORB).
Hab6nronenue u o0bsicCHEHUE SIBICHUS
aKyCTUYECKOTO pEe30HaHCA.
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AHaJIN3 OPUTHHATIBLHOTO TEKCTA, TOCBAIIEHHOTO
HCIIOJI30BaHUIO 3BYyKa (MJIM YIBTPa3BYyKa)

B TEXHUKE (3XO0JIOKAIUs, YIBTPA3BYK

B MEJIMIIMHE U JIP.); BBIIIOJIHEHUE 3a/JaHUI

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazaeny

15

Pasznen 3. 3JI€KTpOMaFHI/ITHOC M0JI€ U AJICKTPOMAIrHUTHLIC BOJIHDBI

3.1 | DnexTpoMarauTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccykaeHHii, 000CHOBBIBAIOIINUX
10JIE U DIEKTPOMAarHUTHBIC BOJHBL. | B3aUMOCBSI3b AJEKTPUUYECKOTO U MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TTOJIEN.

BOJIHBI AJIIEKTPOMATrHUTHBIX BOJIH. OKCHepUMEHTAIBHOE U3yYEHUE CBOWCTB
[IIxaa 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJH (B TOM UYHCIIE
BOJIH. lcrionbs3oBanue C TOMOIIIBI0 MOOUIILHOTO TeNeoHa).
AIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISL COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHUTHAs MPUPOJA | AHAJIHM3 TEKCTOB, OMMCHIBAIOIINX MPOSIBICHMUS
ceera. CKOpOCTh CBeETA. AJIIEKTPOMATrHUTHOTO U3JIyYEHHUs B IPUPOJIE:
BonHoBEBIE CBOICTBA CBETa ’KUBBIE OPTaHU3MBbI, U3Ty4Y€HUsI HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue u aHAJIN3 PA3IMYHBIX
MPUMEHEHUH 3I€KTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUTSL CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no paszneny 6

56



cAcpajibHas paooydas IrmporpamMmma H3HUKa. Y KJIaCCHBI a30BBIN OBCHb
() 0 D 7-9 0

Pa3nen 4. CBeToBbBI€ SIBJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JIydeBast MOJIEIIb CBETA.
HUcTtounuku ceera.
[IpssMmonuHEHOE
pacrpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl.
Otpaxenue cera. [lnockoe
3€pKajo. 3aKOH OTPAXKEHUs
CBETAa.

[Ipenomiienue cBera. 3aKOH
npesiomieHus ceera. [loaHoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnosp3oBanue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKUX
CBETOBOJAX

Hab6nronenue onbIToB, IEMOHCTPUPYIOIIUX
SABJIEHUE MMPSAMOJIMHEHOTO PAaCpOCTPaHEHNUS
cBeTa (BOZHUKHOBEHUE TEHU U MOJTYTEHHU),

Y UX UHTEPIPETAIMS C UCTI0JIb30BAHUEM
MOHATHS CBETOBOIO JIyyYa.

OOBbsicCHEHUE U MOJIETTUPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH YTila OTPaXKEHUs
CBETOBOTIO JIy4a OT yIJIa MaJCHUSI.

N3yuenune cBOWCTB N300paKEHUS B INIOCKOM
3epKaje.

HaoGmronenne u 00bsICHEHUE OMBITOB

IO MOJYYECHUIO N300pakKeHU B BOTHYTOM U
BBITTYKJIOM 3epkaiax. Habmogenue u
0O0BSCHEHHE ONBITOB IO MPETOMIICHHUIO CBETA
Ha FPaHULIE Pa3JIMYHBIX CPEJl, B TOM YUCIIE
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAXKEHUEM.
HccnenoBanne 3aBUCUMOCTH yTJIa
MPEJIOMIICHUS OT yTila MaJieHusi CBETOBOIO JTy4a
Ha TPaHULIE «BO3yX—CTEKIION.
Pacrnio3HaBanue sIBIECHHUN OTPpAXKEHUS U
MPEJIOMJICHUS CBETA B IOBCEAHEBHOMN KU3HHU.
AHanu3 1 00bSICHEHUE SBJICHUS ONITUYECKOTO
MHUpaxa.

Perenue 3a7a4 ¢ UCTIOIB30BaHUEM 3aKOHOB
OTPAKECHUS U MPEIIOMIIEHUS CBETA
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4.2 | JIuH3bI ¥ ONTHYCCKUEC 6 JIunza. Xon nydeit B muH3e. | [loaydeHne n300pakeHUM ¢ TTOMOIIIBIO
IPUOOPHI Onrtuueckas cuctema coOuparoniel U pacceruBarollen JIMH3.
doroanmapara, Mukpockona | Onpeneneare GOKyCHOTO PACCTOSHUS U
u Teneckona. ['na3 kak ONTUYECKOU CUJIbI COOMPAIOIIEH JTUH3HI.
ONTUYECKAs CUCTEMA. AHanu3 yCTpOKCTBA U IPUHLINIIA ACHCTBUS
bimzopykocTs n HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JaTbHO30PKOCTh doToamnmapara, MUKPOCKOTIA, TEIECKOIIA.
N3ydenune Moienu ria3za Kak ONnTHYECKOM
CUCTEMbl. AHAJIN3 SIBJICHU OJIM30PYKOCTH
Y JaTbHO30PKOCTHU, IPUHIIUNA ICHUCTBUS
OYKOB
4.3 | Pasnoxenue 0e10r0 3 Paznoxxenune 6enoro ceera HabGmronenue pasnoxeHus 0e1oro cBeta
CBETa B CIIEKTP B cniekTp. OnbiTel HplOTOHA. | B CHIEKTD.
CioxxeHue CreKTpaibHBIX Habmronenne u 00bICHEHHE OIBITOB
1BeToB. Jlucnepcus crera IO MOJYYEHUIO OEJIOr0 CBETA MPHU CI0KEHUN
CBETA Pa3HBIX LIBETOB.
[IpoBenenue u 00BICHEHUE OTBITOB
10 BOCHPHATHUIO LIBETA NPEIMETOB IPU UX
HaOJII0JICHUH Yepe3 IIBETOBBIE (PUITHTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Paznen S. KBaHTOBbBIE sIBJICHUS
5.1 | Ucnyckanue u 4 OmerTel Pesepdopaa u OO6cyxxnenue 1ienu onbIToB Pesepdopna

IIOTJIOICHUEC CBETAa
aTOMOM

IJ1aHeTapHasa MOACJIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue v noriomeHue

I10 UCCICAOBAHNIO aTOMOB, BBIJIBUXKCHHEC
T'AIIOTC3 O BO3BMOJKHBIX PC3YJIbTaTaX OIIbITOB
B 3aBUCUMOCTH OT IMPECAIOJIaracMoro CTpoCHuA
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cBeTa atToMoM. KBaHTHI.
JIuHenyaTpIe CIIEKTPBI

aTOMOB, (OpPMYJIMPOBAHKE BHIBOJOB

U3 pe3yJIbTaTOB OIIBITOB.

O6cyxneHne TpoOTUBOPEUHIA IIIIaHETaApHOU
MOJEJIA aTOMa U OCHOBAHUM IS TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaX 3JIEKTPOHOB.
Habnronenue CruionHbIX ¥ JIMHEWYaThIX
CIIEKTPOB U3JIy4YECHUS PA3JIUYHBIX BEIICCTB.
OOBbsiCHEHUE TUHENYATBIX CIIEKTPOB U3ITyYCHHUS

52

CrtpoeHne aTOMHOTO
aapa

PannoaktuBHOCTH. Anb(ha-,
0eTa- 1 raMMa-u3ITy4YeHHUs.
CtpoeHnue aTOMHOTO 411pa.
Hyxnonnast Mmoaenp
aTOMHOTrO siqpa. 30Tomnsl.
PagnoaxktuBHBIE
npespamenus. llepuon
MoJIypaciajia aTOMHBIX SIJIEp

OO6cy>kaeHne BO3MOKHBIX TUIIOTE3 O MOJCIIAX
CTPOEHHUSA SAIpa.

Ornpenenenue cocrasa sAep 10 3aJaHHBIM
MACCOBBIM H 3apsI0BbIM YUCIIAM U

T10 MOJIOKEHUIO B IEPUOJIMYECKON CUCTEME
JJIEMEHTOB.

AHanu3 U3BMEHEHUS COCTaBa SIpA U €ro
MOJIOKEHHUS B TIEPUOJIMUECKON CUCTEME

MIPU 0-PaIMOAKTUBHOCTH.

HccnenoBanue TpeKOB 0-4aCTUIL] IO TOTOBBIM
dboTorpadusim.

OO6HapyxeHue U u3MepeHue paaruarmoHHOTO
(dboHa c MOMONIBIO JO3UMETPA, OLIEHKA €T0
VHTEHCUBHOCTH.

AHanu3 OMOJOTUYECKUX U3MEHEHUH,
MPOUCXOIAIINX MO IEUCTBUEM
PaIUOAKTUBHBIX U3JIyUYCHUH.
Hcnonb30BaHne paguoaKTUBHBIX U3ITyYEHUN
B MEIMIMHE
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5.3 | SlnepHble peakuuu 7 Anepnsbie peakuuu. 3akoHbl | PemieHue 3aga4 ¢ HCOJIb30BAHUEM 3aKOHOB
COXpPaHEHMS 3apsAI0BOTO U COXPaHEHMS MAaCCOBBIX U 3apPSI0BBIX YHCEN
MacCOBOI0 YHCEJl. JHEPTUS | HA OMpeielieHNe Pe3yIbTaToOB SICPHBIX
CBSI3M aTOMHBIX si7iep. CBsA3b | peakiuii; aHaJIu3 BOZMOKHOCTH WU
MaccChl ¥ dHepruu. Peakuun | HEBO3MOXKHOCTH SICPHOUN PEAKITHH.
CUHTE3a U JEJICHUS SEP. OneHka PHEPruu CBA3M AJIEP C UCIOJIb30BAHUEM
Hcrounuku sHepruu ConHua | popmymsl DWHITEHHA.
u 3BE31. S nepHas OO6cy:x1eHne NepCleKTUB UCIIOIb30BaHUs
sHepreTuka. Jlencreus YIPABIISIEMOTO TEPMOSAEPHOTO CUHTE3A.
PaJOaKTUBHEIX U3JIydYeHHH | OOCYKICHUE TPEUMYIIECTB M DKOJIOTUIECKHUX
Ha KUBBIE OPTAHU3MBI po0JieM, CBSI3aHHBIX C SAEPHOMN SHEPreTUKON

Hroro no pasaery 17

IHoBTOpHUTEJIHbHO-00001IAKOIUIT MOTYJIb

[ToBTOpEHUE U 9 Cucremaruzanus u BrlinonHeHne yueOHbIX 3a1aHH, TPEOYOITIX

00001IeHEe
CoJIep)KaHMs Kypca
busuku 3a 7-9 Kiacchl

0000111eH1Ee TPETMETHOTO
COJIepKaHus U OIbITa
NesITeIbHOCTH,
IpUOOPETEHHOTO

IpU U3yYE€HUU BCETO Kypca
(U3UKHM OCHOBHOT'O 00IIIETO
o0Opa3oBaHMs.

IToaroroBka K OCHOBHOMY
roCyJ1JapCTBEHHOMY
AK3aMeHy 1o (pusmnke

JU1s1 O0yJarouxcs,
BBIOpABIIMX 3TOT Y4EOHBIH
npeaMeT

JIEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS MTOJIyYEHHBIX 3HaHUN

JUTSl HAYYHOTO OOBsICHEHUS (PU3UUECKUX
ABJICHUN B OKPYXKAIOIIEN PUPOE,

B [TOBCETHEBHOM KM3HU U BBISIBIICHUS
(bu3MYECKUX OCHOB psifia COBPEMEHHBIX
TEXHOJIOTHU;

— MPUMEHEHUS OCBOEHHBIX
HKCIIEPUMEHTAIbHBIX YMEHUN

JUTSl UccrieIoBaHMsl (PU3UYECKUX SIBIICHUH,
B TOM YHCJI€ AJI IPOBEPKHU THIOTE3

60



denepanpHas padovas mporpamma | usuka. 7-9 kimaccel (0a30BbIi YPOBEHB)

Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenne pacuéTHbIX 3a7a4, B TOM YHCIIE
MPEe/INoJIararolIuX UCIOIb30BaHue (PU3MUECKUX
MOJIEIEN U OCHOBAHHBIX Ha COAEPKaAHUU
pa3IMYHBIX Pa3/ieNoB Kypca (PU3UKH.
BrlnonHeHye 1 3a1mTa rpyninoBbIX WK
WHIUBUy AIBHBIX IIPOEKTOB, CBA3AHHBIX

C coJiep KaHHeM Kypca (pU3uKu

Hroro no pazgeny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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