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®denepanpHas pabodas mporpamma 1o ydeOHomy npeamety «Duszuka» (6a30BbIi
ypoBeHb) (mpeamerHas obOnactb «EcTeCTBEHHO-Hay4yHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — Iporpamma 1o (pusuke, pu3uka) BKIFOYACT MOSICHUTEIBHYIO 3aITUCKY,
coziep kaHre oOy4eHMs, TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI IO (PU3HUKE,
TEMaTUYeCKOe TUTAHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1o ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIETO0 OOpa30BaHHs COCTAaBIICHA
Ha OCHOBE MOJIOKEHH M TpeOOBaHWI K pe3yibTaTaM OCBOEHHsS Ha 0a30BOM YPOBHE
OCHOBHOU 00Opa3oBarelibHOM mporpaMmsbl, mnpeacraBieHHbXx B PI'OC 00O, a Takxke
c yu€toM ¢enepanbHOi paboueli mporpaMmel BocnuTanus 1 KoHuenum npenoiaBanus
y4ueOHOro npeamera « Pu3nkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBleHO Ha  (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHON I'PpaMOTHOCTH OOYYaIOIUXCSl U OPTaHU3ALNI0 U3YUYEHUs (PU3UKU
Ha JIeATEIbHOCTHOW OocHOBe. B mporpamme mo (pu3MKe yYHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO kK miIaHUPYEMbIM
JUYHOCTHBIM M METANpEeIMETHBIM pPe3yJIbTaTaM OOY4YEHHUs, a TaKKe MEXIPEIMETHbBIE
CBSI3M €CTECTBEHHO-HAyUYHBIX YyUYeOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.

[Iporpamma mo (u3uKe ycTaHaBIMBAET pacHpelesieHue y4eOHOro marepuasa
no rojgam oOydeHus (IO Kjaccam), MpejiaraeT MPUMEPHYIO IMOCIIeI0BATEIbHOCTD
W3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUS U ydére
BO3PACTHBIX OCOOCHHOCTEN 00YyUYarOIINXCSl.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHTEIII0 B CO3/IaHUU paboyell mporpaMmsl 1o y4eOHOMY IIPEIMETY .

®u3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJII E€CTECTBEHHO-HAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUIA,
U3y4YaeMbIX XHMHEH, Ouoioruei, actpoHomMue u (usnyeckod reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KAapTUHY MHpa, MPEAOCTaBIsIeT HauOoJee SICHbIe
oOpa3ipl MPUMEHEHHs] HAyYHOIO METOJa IO3HaHUs, TO €CTh CIoco0a MOJyuYeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Onmna w3 THaBHBIX 3a1ad  (pu3Myeckoro oOpa3oBaHUS B CTPYKType OOIIETro
o0pa30BaHusi COCTOUT B (GOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U UHTEpeca
K HayKe y 00yJarommxcsl.

Nzydyenne ¢usmkm Ha 0a30BOM YPOBHE MpEANOIaraeT OBJIAJACHHUE CIEIYIOIIMMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAY4YHO OOBSCHSTH SIBJICHUS,

OLICHMBaTh M  IOHUMATh OCOOCHHOCTH  HAy4YHOTO  HCCIJIEIOBaHMS;

UHTEPIPETUPOBATh JIaHHBIE U HMCIOJIb30BaTh HAy4YHBIE JOKA3aTEIbCTBA
JUTSI TIOJTYY€HUSI BBIBOJOB.



®denepanbHas padbouas nporpamma | Dusuka. 7-9 kiaccel (0a30BbIH YPOBEHD )

Lenu n3ydenus GU3UKUA HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsI ONPEAETICHBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®duszmka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon ®enepanun, peANU3yIOIIUX OCHOBHBIE
oOmieoOpazoBareNbHble  NPOrpaMMmbl,  yTBepkACHHOW  pemeHueM  Kosteruu
MunuctepcTBa npocelienus Poccutickoit denepanuu (mpotokon ot 3 pexadps 2019 r.
No TTK-4BH).

Lenu nzydyeHust u3nKu:

NpUOOpEeTEeHNE HMHTEpeca M CTPEeMIICHUS O0Yydarolmxcs K HAyYHOMY H3YUYEHHIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS H (HOopMHpOBaHHE
MCCJIEIOBATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMupoBaHHE HAyYHOTO MHPOBO33PEHHUS Kak pe3yjbTaTa H3yUYeHHUS OCHOB
CTPOCHHSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHE TPEACTAaBICHUA O POIM (PU3UKH [ Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MPEICTABICHUNM O BO3MOXHBIX cepax Oyaymiel npodeccuoHalIbHON
JESITEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JaJbHEHIIEMY OOyUYEHHUIO B 3TOM
HaIpaBIICHUH.

JlocTrkeHne 3TUX Leseld mporpammbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsI 0OECTIEYNBACTCS PELICHUEM CIEAYIOLIUX 3a1a4:

nprOOpeTeHNe 3HAHWKM O JMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHUE YMEHHMM ONHCHIBAaTh M OOBACHATH (PU3MUECKHE  SBJICHUS
C MCTIOJb30BAHUEM TOJTyYCHHBIX 3HAHUM;

OCBOEHHE METOOB PEIICHHUs] MPOCTEHIINX PacUETHBIX 3a7ad C HCIOIh30BAaHHEM
buznyecKkux Mojenell, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMM HaOMI0aTh MPUPOJHBIC SBICHUS W BBIMIOJHATH OIBITHI,
nabopatopHble pabOThl W IKCHEPUMEHTAIbHbIE HCCIEAOBAHUA C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaIen HU3NIECKOTo COACpKaHUs, BKIIIOYAs
UHPOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3UKH, aHAIW3 W KPUTHYECKOE
OIICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO CO cdepamu TPOodECCHOHAIBHOM ACATEIBHOCTH, CBS3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSIX
(bU3MYEeCKO HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
obpa3zoBanmst oTBoaUTCs 238 dacoB: B 7 kiacce — 68 dwacoB (2 waca B Hejelo),
B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

[IpennaraemMslii B mporpamme 1o Gpusuke nepeyeHb 1ad0paTopHbIX padoT U OMBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, YYUTeNb JelaeT BbIOOp MPOBEIACHUS
7a00paTopHbIX pPabOT M OMNBITOB C YYETOM HMHAMBHUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaronmxcsi, CHHUCKa HSKCIEPUMEHTANbHBIX 3aJaHui, MpeajiaraéMblX B paMKax
OCHOBHOI'O TOCYJapCTBEHHOT'O 3K3aMEHa M0 (U3HKE.
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COAEPKXAHUE OBYUYEHUA
7 KJIACC
Paznea 1. ®usuka U €€ poJib B IO3HAHUHU OKPYKAKOLEro MUpa
®usuka — Hayka o0 npupone. SBimeHus npupoasl. PU3NUECKHE SBICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BelnunHbl. 3Mepenne puznueckux BeanunH. Puznyeckue npuoopsl.
[TorpemHocTs U3MepeHnii MexxnyHapoaHast CucTeMa eIMHMUII.

Kak ¢u3uka w©  Jpyrue  eCTECTBEHHbIE HAayKd  H3Y4yalOT  MPHUPOAY.
EcTecTBeHHO-HAYUYHBIM METOJ] TO3HAHUS: HaOII0EHUE, TIOCTAHOBKA HAYYHOI'0 BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, 00BACHEHNE HAOII0AaEMOTO
aBieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIICH.

Jlemoncmpayuu
MexaHuueckue, TeIIOBbIE, EKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckre NpruOOPHI U MPOILIETypa MPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U IU(PPOBHIM
prUOOPOM.

JlabopamopHwvie pabomul u onvimol

OmnpeneneHre UEHbI JEIEHUS KAl K3MEPUTEIBHOTO MPUOopa.

N3mepenue paccTosiHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TENA.

OnpeneneHue pasMepoB MajlbIX TEIL.

N3mepenue TemnepaTypbl YU NOMOILHU )KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphl.

[IpoBenenue uccneqoBaHusl MO MPOBEPKE TMIOTE3bI: NAIBHOCTh MOJIETA MIAPUKA,
MYIIEHHOT'O TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM OOJIbIIIEe BHICOTA MTyCKa.

Paznen 2. [lepBoHauyajibHbIE CBeIeHUS 0 CTPOEHUM BellleCTBA

CrpoeHune BemecTa: aTOMbl 1 MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBrkeHue yactul] BemecTBa. CBsA3b CKOPOCTH JABUKEHHUS YAaCTHI] C TEMIIEPATYPOH.
BbpoyHoBckoe aBuxenue, nud@ys3us. BzaumoaeiicTBre 4acTull BEUIECTBA: MPUTIKEHHE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPABIX
(KpUCTaINIMYeCKUX) Tel. B3auMocBsi3b MKy CBONCTBaMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jlemoncmpayuu

Habntonenue OpoyHOBCKOTO JIBHXKCHUS.

Hab6nronenune nuddysun.

HaOnronenue sBieHui, OOBACHSIOMMXCS TPUTHKEHUEM WIH OTTAJIKUBAaHUEM
YaCTHI] BEIIECTBA.
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JlabopamopHhwvie pabomul u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OMmBITHI IO HAOIOJICHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBU:KeHHMe U B3anMoO/ielicTBHE TeJl

Mexanuueckoe JIBHkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBHXKEeHHE. CKOPOCTb.
CpenHsisg CKOpOCTh IPYU HEPABHOMEPHOM JABUKEHHUH. PacU€T myTH 1 BpEMEHH JBUKECHMUS.

SBnenue nnepuuu. 3aKOH HEpUUU. B3auMoielicTBUE Tel Kak IpUIMHA U3MEHEHUS
CKOpPOCTH IBWKEHMSA Tel. Macca Kak Mepa MHEPTHOCTH Tena. lInoTHocTs BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIleCTBA.

Cuita kak XapakTepucTuka B3auMozencTBus Ten. Cuia ynpyroctu u 3akoH I'yka.
W3mepenune CUitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIeHNE TATOTEHU U cvila TshkecTH. Crita
TSKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHre CHil, HAPaBIEHHBIX
o ogHoM mpsMou. PaBHomenctByromas cui. Cuna TpeHus. TpeHue CKOJIBKEHHS U
TpeHHE NOKOs. TpeHne B Npupoie U TEXHUKE.

Jlemoncmpayuu
Hab6nronenne MexaHMuecKoro IBM>KESHHS Tela.
N3mepenne cKopoCcTy IPAMOIMHENHOTO JBUKECHUS.
HabGnronenue siBneHus: MHEPIUU.
HabGnronenue u3sMeHeHns CKOpOCTH MTPU B3aUMOACHCTBUU Tell.
CpaBHEeHUE MacC 1O B3aUMOJICCTBUIO TEII.
CiioxeHune cuil, HalrpaBJIEHHBIX 110 OJHOW MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBM)KEHUS (ILAPUKaA B )KUIKOCTH, MOJIEIN
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajiee).

OmnpenenenHue cpeHEN CKOPOCTU CKOJBXKEHUSI OpycKa WK IapuKa [0 HAaKJIOHHOU
IJIOCKOCTH.

OmnpenenenHre IIOTHOCTH TBEPOTO TENa.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTXKEHUS (JIeopmManuun) npyKUHBI
OT MIPWIOKEHHOW CHJIBI.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja
U XapaKkTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, )KUJAKOCTEH 1 ra3oB

Hanenue. CrnocoObl yMEHBIIEHHS W YyBEJIMYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHUA raza oT 00béMa, Temnepatypsl. [lepenaua qaBieHus TBEPIbIMU
TedaMu, JKHAKOCTSIMM M Tra3amu. 3akoH Ilackamsa. IlHeBMaTHMueckue MalIUHBL
3aBUCUMOCTb JIaBJICHUS JKUAKOCTH OT TiyOuHbl. ['MapocTaTMueckuid mnapajokc.
Coobmraromuecst cocyapl. [ napaBinyeckue MEXaHU3MBbI.

Atmocdepa 3emmum U arMmocdepHoe aAaBieHue. lIpUyMHBI CyLIECTBOBaHMS
BO3ay1IHONW o6onouku 3emau. OnbiT Toppuuemu. M3mepenue atMochepHOro
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JaBJICHUS. 3aBUCHMOCTh aTMOC(EpPHOTO JAABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEpEHNs aTMOCHEPHOTO J1aBICHUS.

JlelicTBUE KMIKOCTH M ras3a Ha IOTPYKEHHOE B HHUX Teno. BelTamkuBaronmas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIEPATYPHI.

ITepenava naBiaeHUS KUJIKOCTHIO U Ta30M.

Coobmiaroiuecs CoCy/ibl.

I'mppaBnmyeckuii nmpecc.

[IposiBnenue neicTBrUs aTMOC(HEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAOIIEH CHIIBI OT 00bEMa MOTPYKEHHONW YaCTH TeJla U
IUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue I1UIaBaHWsl TeEN: IUIABAHWME WM TIOTPY>KEHHUE TEJlI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeJIa M KUJIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnepoBanne 3aBUCUMOCTH Beca Tela B BOAE OT OOBEMa MOrpyKEHHOU
B KUJKOCTh YaCTH TEJa.

OnpeneneHue BBITAIKUMBAIONIEN CHJIBI, JNEUCTBYIOIIEW HA TENO, NOTPYKEHHOE
B KHUJKOCTb.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKMBAIOWIEH CWIbL, JACHUCTBYIOIIEHM Ha TEJO
B ’KUJKOCTH, OT MacChl TeJa.

OnbITHI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, AEHCTBYIOLIEH
Ha TEJO B JKUJKOCTHU, OT 00bEMA OTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
XKUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYUPOBAHHUE JIOAKH M OIpPEACIICHHE €€
IPYy30II0ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTb. JHEPIUsi

Mexanudeckast padbota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbiyara. [lpuMeHeHue mpaBuia paBHOBECUsI pbhlyara K OJIOKY. «30J0TO€ MPaBHIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanudeckas sHeprusi. Kunerndeckas v noTeHIMaibHas sueprus. [Ipespanienue
OJIHOT'O BUa MEXAHUYECKOUN SHEPTUH B IPYTroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTBIX MEXAHU3MOB.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM JBIKEHUU Teja
110 TOPU30HTAITLHON TTOBEPXHOCTH.

HccnenoBanue ycIoOBU paBHOBECHS phlyara.
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Nsmepenne K111 HaKITOHHOM TIIIOCKOCTH.
N3yuyeHune 3aKk0Ha COXpaHEHUS! MEXAHUYECKOW SHEPTUH.

8 KUIIACC

Pa3nen 6. TensioBblie ABJIeHUSA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Monenn  TBEpPHOro, KUAKOTO W  ra3o00pa3HOr0  COCTOSHUM  BEILECTBA.
Kpucramnmnueckne u amopdusie Tena. OObsiCHEHHWE CBOWCTB Ta3oB, JKUJIKOCTEH H
TBEPJIBIX TEJI HA OCHOBE IMOJIOKEHUI MOJIEKYISIPHO-KUHETUUECKON Teopru. CMaunBaHue
Y KaWJUIPHBIC ABJIECHUSA. TEIIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YACTHLL.
BuyTtpennsis sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPIruM: TeIulonepenaya u
coBepuieHHEe paboThl. Buasl Temonepegaun: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
W3JIyYEHUE.

KonnuecTtBo Ttemnotel. VYenbHas TEIIOEMKOCTh BelleCcTBa. TemaooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TerioBoro OanaHca. [lnmaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas TermjaoTra IutaBieHus. IlapooOpa3oBanue u
koHneHcarus. HMcmapenwe. Kwunenue. VYiaenpHas Termiora  mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BrnaxxnocTh Bo3myxa.

DHeprus TOIIMBA. Y IeJbHAs TETUIOTa CTOPAHHSL.

[Tpuntuner padoTs! TermoBeix aurateneii KIJ[ remmoBoro aqeurarens. TemmoBsie
JIBUTATEIN U 3aIlATa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Hab6nronenue OpoyHOBCKOTO JBUKEHUS.
Habmonenue nuddysumn.
HabGnronenue siBjeHUI cMadynBaHUS M KaMLIIPHBIX SBJICHUH.
Habmronerune TenioBoro pacmpeHus Te.
N3MeHeHWe JnaBieHUS Tra3a MNpH H3MEHCHHH O00bEMa W HAarpeBaHUU WM
OXJIAKICHUU.
[IpaBuna usmMepeHus TeMIepaTyphl.
Bunsr Terionepenayn.
OxnaxxaeHue Ipyu COBEPIICHUH PaOOThI.
HarpeBanue npu coBepiiieHnH pab0OThl BHEITHUMU CHUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Hab6mronenune kxuneHus.
Habnronenue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.
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Moienn TEIUIOBBIX ABUTATENIEN.

JlabopamopHvie pabomul u onvimol

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHMUSL.

OnbITHI IO BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH M TBEPABIX
TEll.

Omnpenenenre 1aBieHUs BO3AyXa B OaJJIOHE IIITPULIA.

OnbIThl, 1EMOHCTPUPYIOUIUE 3aBUCHMOCTH JIaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAXKICHHS.

[IpoBepka rumoressbl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKAa KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HabGnronenue naMeHeHusl BHyTpEHHEW SHEprUu Tella B pe3yJibTare TEIIonepeadun
U pabOThI BHEILIHUX CHUIIL.

HccnenoBanue siBiIeHUS TEIUIOOOMEHA IMPU CMELIMBAHUU XOJIOAHOW U ropsayei
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpHU TEII0O0OMEHE
C HarpeThIM METAIIMYECKUM LUITUHAPOM.

Onpenenenue ynenbHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCHapeHus.

OmnpeneneHrne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

OmnpenenenHre yneapHON TEIUIOTHI IUIABICHUS JIBJA.

Pa3znen 7. JinekTpuyeckue U MArHUTHBIE SIBJIEHUS

Onektpuzanus Ten. J[Ba poja dSIeKTpUYECKUX 3apsaloB. BzauMmojelcTBue
3apshKEHHBIX Tel. 3aKkoH KyioHa (3aBUCUMOCTD CHITBI B3aMMOJICHCTBHS 3apsDKCHHBIX TEIT
OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXITY TEIamMu).

OnekTpudeckoe mojne. Hanpspk€HHOCTH  anektpuueckoro mois.  [IpuHiun
CYHEPHO3ULIUN SIIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »saekTpuueckux 3apsioB. DJIEMEHTApPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHMKH M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsia.

DJIEKTPUYECKUM TOK. Y CJIOBHS CYIIECTBOBAHUS DJICKTPUIECKOro ToKa. McTounnku
MOCTOSTHHOTO  ToKa. JIeHCTBUS DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUIN TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJHUKA. YIEJIbBHOE COMPOTHBIICHHE BellecTBa. 3akoH Oma Jyisi ydacTKa IIeTu.
[TocnenoBaTenbHOE U ApaLICIbHOE COETMHEHNE POBOTHUKOB.

PaboTa u MOUTHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyns—Jlenna. DnekTpuueckue
LMY U TOTPEOUTENH 3IEKTPUUECKOM sHepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[ToctostHHbIE MarHuThbl. B3anMoaencTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOE
noje. MarauTHoe noJjie 3eMJIM M €ro 3Ha4eHue ISl )KUM3HU Ha 3emie. OnwIT Dpcerena.
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MarauTHoe moJie AJIEKTPUUYECKOTO TOKA. [IpuMEeHEeHue 3JIEKTPOMATHUTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. lMcnosib30BaHWE AIEKTPOABUraTeed B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPAHCIOPTE.

Onbitel @apanes. SIBIeHHE 3IEKTPOMarHUTHOM WHAYKUMHU. IIpaBuino Jlenua.
Onextporenepatop. CrocoObl MONIYYSHHS JICKTPUUECKOW SHEPTUH. DIICKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DIIEKTpU3aLUS TEN.
JIBa poaa aNEKTPUYECKUX 3aPSAI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS MHIYKIIHUSL.
3aKOH COXPaHECHUS JIEKTPUUECKUX 3aPAJIOB.
IIpOBOHUKM U JUDJICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
HcTouyHMKHM TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B JKUJIKOCTH.
["a3oBbIi paspsa.
N3mepenune cuitbl TOka aMIIepMETPOM.
N3mepenune 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrat 1 MarazuH CONpOTUBIICHUHN.
BzanmopericTBre MOCTOSIHHBIX MarHUTOB.
MoaenrpoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MTOJFOCOB MarHuTa.
MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
OmnbIT Opcrena.
MarHuTtHoe 1oJie ToKa. JJIeKTPOMarHur.
JlericTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
Uccnenosanue sBiAEHUSA 3IEKTPOMArHUTHOM UHTYKIIUH.
OmnpiThl Dapajes.
3aBUCHUMOCTb HAPAaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHUS.
DJIEKTPOre€HEepaTOp MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnBITHI 110 HAOJTIOICHUIO SJICKTPU3AIINHU TEJl HHIYKITUESH U TIPH COMPUKOCHOBCHHUM.
HccnenoBanue IEHCTBUS JIEKTPUICSCKOTO TOJIS HA TIPOBOIHUKH U JIUAJICKTPHUKH.
COopka 1 mpoBepKka paboThI IEKTPUIESCKOM IIEMH TTOCTOSHHOTO TOKA.
M3mepeHue u peryTupoBaHKe CHJIBI TOKA.
H3mepenue 1 peryJIupoBaHue HAMPSHKCHHUS.
HccnemoBanne  3aBHCHMOCTH  CHJIBI  TOKa, HMIYIIErO  4Yepe3  PE3UCTOp,
OT CONPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.
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OneITBl, JAEMOHCTPUPYIOIIHME 3aBHCUMOCTb 3JEKTPUUYECKOTO COMPOTHBIICHHUS
MIPOBOJAHUKA OT €r0 JUIMHBI, INIOMAAU [TONEPEYHOTO CEYEHUS U MaTeEpHAIIA.

[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJis1 CUJIbI TOKA MPU NapAIIETbHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIHOCTH JIEKTPUYECKOT0 TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

UccnenoBanne 3aBUCHUMOCTH  CWJIbI  TOKa, MAYILIEr0 4Yepe3  JaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenune KIIJI narpesares.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TOJISI TOCTOSIHHBIX MArHUTOB MPU UX O0BETUHEHUU U
pa3ieIICHUH.

UccnenoBanne neicTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUSA KaTYIIKH
C TOKOM ¥ MarHMTa OT CUJIbI TOKA M HAIIPABJICHHS TOKA B KAaTyIIKE.

N3ydenue neiicTBUS MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl JJIEKTPOABUTATEIS.

N3zmepenue K11 anexTpoaBuraTenbHON YCTAaHOBKH.

OMnBITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOM MHAYKIIMH: UCCIIEI0BaHNE
W3MEHEHUM 3HaUYCHUS U HAIpaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexannueckoe  JABWKeHHE. MarepuaiibHas  Touka. (CucremMa  OTcCYETa.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  MIPSMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOoe mnpsiMosinHEHOE JBWKeHWE. CpenHssi U MrHOBEHHAs
CKOpPOCTB TeJia TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckopeHHOE TIpsiMOJIMHEHOe ABKeHne. CBOOOHOE MaiCHUE.
OnpiThl ["anunes.

PaBHOMepHOE nBWXKeHHEe TO OKpyx)HOCTH. [lepmom w dacrota oOparieHus.
JIunenHas u yrinoBasi CKOpocTu. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

ITepsoiit 3akoH Herorona. Btopor 3axkoH Herorona. Tperuin 3akoH HprotoHa.
[TpuHIMII CYTIEPIO3ULINU CHUJL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHSI CKOJIBXKEHHUS, CHJIa
TPEHUS MMOKOS, IPYTUE BUJIbI TPCHUSL.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TSATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TafCHUSI.
Jemxenue minanetr Bokpyr Connua. [lepBas kocMmuueckas ckopoctb. HeBecoMocTh u
MEPETPY3KHU.

11
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PaBHOBecue MaTtepuanbHONM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpalleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. M3MeHenne wummyibca. MMIynabc cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE IBMKEHHUE.

Mexanuueckass paboTta U MOUIHOCTb. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CB3b sHepruu u padotsl. [loTeHnnanbHas SHEPrys Tena, MOAHITOTO HaJl TIOBEPXHOCTHIO
3emud. lloTeHnmanbHas sHEprus cxaroy npyxuHbl. Kunetndeckas sHeprus. Teopema
O KUHETHYECKOU dHEPIruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Hab6nronenne MexaHn4ecKoro JBUKEHUS TeJIa OTHOCUTEILHO PA3HBIX TEJ OTCUETA.

CpaBHeHUE IMyTEN U TPACKTOPUN ABUKEHUS OJTHOTO U TOTO € TEJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JBUKECHUS.

HaOnronenue nBuxkeHUs Tela 0 OKPYKHOCTH.

HaOnronenne MeXaHMUYECKUX SIBJICHUN, MPOUCXOAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHHUM OTHOCUTEIHHO KaOWHEeTa
(bu3HKH.

3aBUCUMOCTb YCKOPEHHS TeIa OT MACChl TeJla U JCUCTBYIOIIEH HA HETO CUJIBI.

Habntonenue paBeHcTBa CUII MPU B3aUMOJICUCTBUU TEJL.

HN3meneHne Beca Tena mpyu yCKOPEHHOM JIBUKEHUH.

Ileperaua umItyapca mpu B3auMOAEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH TTPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHre UMITYJIbCa ITPU HEYTPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne UMITyJIbca Mpu a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habntonenue peakTMBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKOI SHEPTHH MPU CBOOOTHOM IMaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM SHEprud IMpu [BUKEHUU Teia TMOJ JACHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTtpyupoBanue TpakTa Jjisl pa3roHa U JaJbHEUIEr0 PABHOMEPHOTO JIBHXKEHUS
[IapyKa UK TEJICKKH.

Omnpenenenue cpeHEd CKOPOCTU CKOJIbKEHUsT Opycka WM ABWKEHUS IIapHUKa
110 HAKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tella MPU PaBHOYCKOPEHHOM JBHKEHUH IO HAKIOHHOM
TJIOCKOCTH.

Uccnenosanue 3aBUCUMOCTU MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU
0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJIbHOU
CKOPOCTH ITYyTH OTHOCSITCS KaK PsiJl HEUETHBIX YMCEII, TO COOTBETCTBYIOILINE TPOMEKYTKHU
BPEMEHU OJIMHAKOBBI.

12
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HccrienoBanne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHIIBI HOPMAJbHOTO
TIaBJICHUSL.

Omnpenenenre K0O3PPUIMEHTA TPEHUS CKOTBKCHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenerre pabOTBI CWIIBI TPEHUS TMIPH PABHOMEPHOM JBW)KCHUU Teja
10 TOPU30HTAILHON TOBEPXHOCTH.

Ompenenenrie pabOThl CHIBI YIPYTOCTH IpPU MOIBEME Ipy3a C HCHOIb30BAaHHEM
HETIOBIKHOTO U TIOJIBMIKHOTO OJIOKOB.

W3yuenue 3akoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexannuyeckue KoJie0aHus U BOJTHBI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUW: TMEpUO,
4acToTa, aMIUINTyJa. MaremMaTW4ecKud W TNPYXKUHHbIA MasTHHUKU. [IpeBpamienue
SHEPIUM NMPHU KOJeOaTeIbHOM JBUKCHUU.

3artyxarone kojiebanus. BeiHyxkaeHHbIE KoneOaHusa. Pe3onanc. MexaHuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL J[JiHA
BOJIHBI U CKOPOCTh €€ pacnpocCTpaHCHHs. MeXaHM4YeCKue BOJHBI B TBEPIOM TEIIE,
CEHCMHUYECKUE BOJIHBI.

3Byk. ['pomMkocTh 3Byka W BbicoTa ToHa. Otpaxkenue 3Byka. MubpasByk wu
YIbTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xoneGanuii Te Mo JSHCTBUEM CUJTBI TSKECTH U CUITBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmronenune BoIHYKICHHBIX KOJICOAHHUI M pe30HaHCA.
Pacnpoctpanenue npoaosibHbIX U MONEPEYHBIX BOJIH (Ha MOJEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHye 4acTOThI M IEpUOaa KoJIeOaHUH MaTEMaTHIECKOTO MasTHHKA.

OnpeneneHne 9acTOThl ¥ TIeproia KoJIeOaHUi MPY>KUHHOTO MasTHHKA

HccnenoBanue 3aBUCUMOCTH TiepHoAa KoJjeOaHWH TOJBEMICHHOTO K HUTH Tpy3a
OT JUITMHBI HUTH.

HccnemoBanue 3aBUCHMOCTH TIepuojaa KojeOaHWH TPYXKHMHHOTO MasTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBHCHUMOCTH IepHOJIa KOJIeOaHUI T'py3a, MOJBEIICHHOTO K HHTH,
OT MaccChl Ipy3a.

OnbIThI, JEMOHCTPUPYIOUIME 3aBHCHUMOCTh IIEpPHOAa KOJCOAHHWH MPYKHMHHOTO
MasiTHUKA OT MACChI IPy3a U JKECTKOCTH MPYKUHBI.

H3mepenue yckopeHus: CBOOOIHOTO TaICHHS.

Paznen 10. DiiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

13
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DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMATrHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeIe(OHA.

Pa3nen 11. CBeToBbIe AABJIEHUS

JIlyueBass Momenb cBera. Mctounuku cBera. IIpsMonuHeliHOE pacmpocCTpaHEHUE
ceeta. 3armeHuss Connua u Jlywel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenne cBeta. 3akoH mpenomieHus cBera. [lomHoe  BHyTpeHHee
OTpakeHHE cBeTa. VCroap30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX
CBETOBOJAX.

Jlunza. Xox nmydeii B nmuH3ze. OnTudyeckas cuctema ¢oToarnmapara, MUKpPOCKOTA U
Teneckona. I'ma3 kak ontuyeckas cucrema. bau3opykocTh U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciektp. OnbiTel HetoToHA. Cl0Ke€HUE CTIEKTPAIbHBIX
1uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHEHOE PaCITPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuyenue n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTuyecknii CBETOBOA.
Xon nyuei B coOuparolei JImHse.
XO0q JIyder B pacCEUBAIOLIEN JIMH3E.
[Tosrydenune n300paskeHUi C MOMOIIBIO JIUH3.
[Ipunuun peiictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOIA.
Mopenn riasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Toyuenue 0enoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX LIBETOB.

JlabopamopHwvie pabomwl u onvimol
HccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHHSI CBETOBOTO Jiyda OT yIJia MaJeHusl.
N3yuenune xapakTepucTUK N300paXkeHus MpeAMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCUMOCTH yTJIA MPEJIOMIIEHUS CBETOBOTO JIyda OT yIJia MaJeHUs
Ha FPAHHULIE «BO3AYX—CTEKIIO».
[Tonydenue n300pa>keHU C MOMOIIBIO COOUPAFOIICH JIMH3HI.
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Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTUYECKON CUIIbI COOMPAOLIEH JIMH3BI.

OmBITHI IO Pa3IOKEHUIO OEJIOro CBETa B CHEKTP.

OmnbITHl IO BOCTIPUATHIO LBETA MPEAMETOB MPU UX HAOJIOJICHUM Yepe3 I[BETOBbIC
(UIBTPBI.

Pa3gen 12. KBanToBblie ABJICHUA

OmnbiTel Pezeppopna u mnaHetapHas Monenb aroMa. Mogens aroma bopa.
Hcnyckanue u norsomeHue ceeta atToMoM. KBaHThI. JInHENYaThle CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrne aTOMHOTO sipa.
Hyknonnas monens atromHoro sigpa. M3oromnsl. PagnoaktuBHeie npeBpamienus. [leprona
IIOJTypacIiaia aTOMHBIX SIAEP.

S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHCENl. DHEPIHUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3HEpruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounnku saeprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUHM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4eHUS U TOTIIOIMICHUSI.
CnekTpbl pa3Iu4yHbIX Ta30B.
CnekTp Bogopoa.
Hab6nronenue tpekoB B kamepe Bunbcona.
PaboTa cuéTurika HOHU3UPYIOIMIUX U3ITYUYEHUH.
Peructpanus uzinyueHus: IpupoOaHBIX MUHEPATIOB U MTPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

Hab6nronenue CrutoniHeIX ¥ TMHEHYAThIX CIICKTPOB H3TyUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUHM YACTHIBI 10 TOPMO3HOMY ITyTH
(o ororpadusam).

N3mepenne paarnoakTUBHOTO OHA.

IHoBTOpPHUTEIHLHO-00001IAOIIIUAIT MOTYJIb

[ToBTOpUTENHEHO-00001IAIOIMMK MOAYJb TPEIHA3HAYEH ISl CUCTEMATH3alluk |
0000IIeHNs TIPEIMETHOTO COJIEP)KaHUSI W OIbITa JACATEILHOCTH, MNPHOOPETEHHOTO
NpU HU3y4EeHUU BCETO Kypca (PU3MKW, a Takke M1 TOATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMEHY Mo (pHU3uKe JJIs1 00yUarOIIMXCsl, BRBIOPABIIMX ATOT YUEOHBIM
npeaMer.

[Ipu wu3ydyeHUM AAHHOTO MOYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BHU/IbI
NESATETLHOCTH, HAa OCHOBE KOTOPBIX OOECMEYMBACTCS JOCTHKEHUE TMPEIMETHBIX |
MeTarpeMEeTHBIX IUTAaHUPYEMBIX pEe3yIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB MCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3NUECKUE SIBIICHMUS,
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IIPUMEHSIS TIOJIyYEHHBIE 3HAHMS, peIlaTh 3aJa4d, B TOM YHCIE KAa4eCTBEHHBIE M
DKCIEPUMEHTAJIbHBIE.

[IprHIMNHAIBHO AEATENBHOCTHBIA XapaKTEP JAaHHOTO Pa3/iela pEAIN3yEeTCs 34 CUET
TOTO, YTO OOYYarOIIHMECS BBINOIHSIOT 3a/1aHUsI, B KOTOPBIX UM MpEIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE
SBJICHHSI B OKPYKaroUIel IPUPOJE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEN0BAaHUS (PU3NYECKUX SBJICHUH, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBbI HauOoJjiee BaXKHBIX JIOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUM, HAaIlpUMEp, IPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUs BCEX H3BECTHBIX BHJIOB
DHEPI'UH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenue ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMpPaBICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX WU MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare m3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
y obyyaromerocs 0y yT chopMHUpPOBAHBI CIEAYIOIINE TMYHOCTHBIE PE3YJIbTaThl B HACTH:

1) IaTpHOTHYECKOTO BOCTIUTAHMS:

IPOSIBJICHHE MHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOU
(bu3nYeCcKoil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpaKIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT O BOCTIHTAHMS:

TOTOBHOCTh K AaKTMBHOMY YYaCcTHIO B OOCYXKIEHUU OOIECTBEHHO-3HAUYNMBIX
U DTUYECKUX TMpoOJeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN
busuKy;

OCO3HaHHUE BAXKHOCTU MOPATbHO-3TUYECKHUX MPUHIIMIIOB B AESTEIBHOCTU YUEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:
BOCIIPUATHE OCTCTHUYCCKUX KauyeCTB (DU3MUECKONM HayKu: €€ TrapMOHHYHOIO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUS

OCO3HAHME IIEHHOCTH (PU3MYECKONM HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOIIEH KYJIbTYPHI;

pa3BUTHE Hay4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
JESITENBHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbSI M SMOIUOHAIBHOT0 (JIATOTIOTYYHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHOro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH MPaBHJI OE30MACHOTO MOBEACHHS Ha TPAHCIIOPTE,
Ha JIOporax, € AJIEKTPUUECKUM U TEIIOBBIM 000pYJOBAaHUEM B IOMAIIIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TAKOTI'0 JK€ IIPaBa y Ipyroro 4eJloBeKa;

6) TPyA0BOr0 BOCIIUTAHMS :

aKTUBHOE Yy4YacTHe€ B PCIICHUM MPAKTHUYECKUX 3amad (B paMKax CeMbH,
00pa30oBaTe/IbHOW OpraHW3alMy, Tropoja, Kpas) TEXHOJOTHYECKOH W COLMAaIbHOM
HAIMpPaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCIIE U (U3UUECKUX 3HAHUIA,

HUHTEPEC K MPAKTHYECKOMY H3YYEHHUIO MPOPECCHil, CBA3aHHBIX C (DU3HKOIA;
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7) PKOJIOTHYECKOr0 BOCIIMTAHUS:

OpHUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY’Karolen cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MTOCIIEACTBUN
JUISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHME TJI00ATBLHOTO XapaKTepa IKOJOTHUECKUX MPOOJIeM U Ty TeH UX PEIICHHUS;

8) aganTanuu K N3MEeHS IOIMMCSI YCJTOBHSM COIMAILHOW M IPUPOTHOI CpeIbl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPW BBITIOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO JIEATEIbHOCTD;

noTpeOHOCTh B hOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YHCIie GOpPMYIUPOBATH UIIEH,
TOHSTHS, TUIIOTE3bI O (PU3UYECKUX 00BEKTaX U SIBJICHUSX;

OCO3HaHME JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
busuky;

IJIAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHHUU HOBBIX (PU3NUECKUX 3HAHUIA,

CTpEMJICHUE aHAJTU3UPOBATh U BBISABIISITH B3aUMOCBSI3U ITPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

OIIEHKA CBOUX JICMCTBUI C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BO3MOMKHBIX
r7100aJIbHBIX ITOCIEACTBHH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs MporpamMMmbl MO0 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanuss y oOywatrouierocs  OyayT  chOpMHpPOBaHbl  METANpPEIMETHbIE
pe3yNbTaThl, BKJIIOYAIOIINE TO3HABATEIbHBIC YHHBEPCAIbHbIC YyueOHBIC IEHCTBUS,
KOMMYHUKATHBHBIE YHUBEPCAJIbHbBIE YIeOHbIEC ACUCTBHUSA, PErYJSITUBHBIE YHUBEPCAIbHBIC
y4eOHbBIC IEUCTBUS.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JEHCTBUS
Bba3oBble Jjoruueckme 1eMCTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHUH);

yCTaHaBJIMBATh CYIICCTBEHHBIN MPHU3HAK KIIACCU(PHUKAIIMNA, OCHOBAHUS
JJ1s1 000OIIEHUS ¥ CPAaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEYHS B pacCMaTPpUBAEMbIX (aKTaxX, JTaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIIIIUXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBIIATh TPUYUHHO-CJICICTBEHHBIC CBSI3H MPU U3YyUYEHUN (HU3UYECCKUX SBICHUN U
MPOIIECCOB, JENaTh BBIBOJBI C HCIOJIH30BAHUEM JICTyKTUBHBIX W HHIYKTUBHBIX
YMO3aKIJIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3AaUMOCBS3SIX (PU3NUECKUX BEIUYHH,

CaMOCTOSITEJIbHO BBIOMpaATh CIOCOO pelmieHuss ydeOHOM (Qu3nUecKod 3amaudu
(cpaBHEHHME HECKOJIbKUX BAPUAHTOB PEILICHHUsI, BHIOOp HanOoJee MOIXOIAIIEro ¢ y4ETOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).
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ba3oBble ucciieoBare/ibCKue JAeiCTBUSA:

WCIIOJIB30BaTh BOIMPOCHl KAaK HWCCIAEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHMUS;

MPOBOJIUTH TIO CaMOCTOSATEILHO COCTABICHHOMY IUJIaHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJBbIIOe UCCIAeAOBaHNEe (DUINISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJTyICHHYIO B X0J1€
WCCJICIOBAHMSI WJTH DKCIIEPUMEHTA,;

CaMOCTOSTENIbHO  (pOpMyIHpOBaTh OOOOIICHWS W BBIBOJALI IO pe3yJibTaTam
POBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JajbHEWIee pa3BUTHE (PUINICCKUX TPOIIECCOB,
a TakKe BBIIBUTATh NPEANOJOKEHHWS OO0 HMX pa3BUTUUM B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Pabora ¢ undpopmanmeii:

OPUMEHATh Pa3jJU4HbIE METOJABI, HWHCTPYMEHTBI M 3allpOChl IPU  ITOUCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON Y4eOHOU (pU3HUECKOU
3a/1aui;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETHPOBATh  HMH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (OPM IMpEICTABICHMS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBlieHUus: UHPOpMaLUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMiy, HWHOMN
rpaduKoi U UX KOMOMHAIUSMH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHA:

B XOJi¢ OOCyXJeHHUsI y4yeOHOTO MaTepuaia, pe3yjabTaToOB J1a0OpaTOPHBIX padoT
U TIPOCKTOB 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl U BBICKA3bIBATh
Ujieu, HaleJCHHbIE Ha peIIeHHWE 3a7aud | TOoJJEp)KaHHe OJiarokenaTeabHOCTH
OOIICHMS,

COTIOCTaBIIATh CBOM CYXXJICHHSI C CYXACHUSIMHU JIPYTUX YYaCTHUKOB JUAJIora,
OOHapyXUBaTh Pa3IUYUE U CXOJICTBO MO3UITUH;

BBIPQKATh CBOIO TOYKY 3PCHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

MyOJMYHO TPEACTABISITH PE3YJAbTAaThl BBIMTOJIHEHHOTO (PU3WYECKOTO OmbITa
(3KCIIepUMEHTa, UCCIEA0BaHUS, IPOEKTA).

MMOHUMATh U UCIIOJIH30BaTh IPEUMYIIECTBA KOMAHHOW U MHANBUIYJTLHON pabOThHI
IIPY PEIIEHUN KOHKPETHON (PU3UYECKOi POOIeMBbI;

IPUHUMATh LIEJM COBMECTHOM IEITEIIbHOCTH, OPraHU30BbIBATh JICHMCTBUS MO €€
JOCTHXKEHUIO: PACTIPENENsITh POiH, 00CYKIaTh MPOLECChl U Pe3ybTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTasi KAYECTBEHHOI'O PE3yJIbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUSI C IPYTUMHU WICHAMHU KOMAaH/IbI;

OIICHMBATh KAadeCTBO CBOETO0 BKJIaJa B OOMUN MPOMYKT IO KPUTEPHUSIM,
CaMOCTOATEILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHUS.
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PerynsitTuBHble YHUBepPCAJbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

BBISIBIIATH TPOOJEMBI B JKM3HEHHBIX U YyYEOHBIX CHTyaIlUsAX, TPEOYIOIINX
TS perieHus: PU3NUeCKUX 3HaHMM;

OPUEHTUPOBATHCA B PA3TMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYaIbHOE,
MPUHATHE PEILICHUS B TPYIINE, MPUHITUE PEIICHUHN TPYIIINON);

CaMOCTOSITEJIbHO COCTaBJIATh aJITOPUTM pelleHus] (U3NYECKON 3ajauyu WM TJIaHa
HCCIICIOBaHUSI C YYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeyiaraéMble BapUaHThI PEIICHHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

JABaTh AICKBATHYIO OLICHKY CUTyallly U MIPEIIaraTh IUIaH €€ N3MEHEHMS;

OOBSACHATh MPUYMUHBI JOCTHXKEHHS (HEAOCTUKEHUS) pEe3yJbTaTOB IEATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJl BBIIOJHEHUS
(GU3NYECKOTO HCCIENOBaHUS WJIM NPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTyallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUSAM.

CTaBUTh ce0d Ha MECTO JAPYroro 4ejJoBeKa B XOJE€ Clopa WIM JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro.

NpU3HaBaTh CBOE MPAaBO Ha OIMIMOKY MPU pPEIICHUH (U3NUECKUX 3a7a4 WU
B YTBEPJKJICHUAX HAa HAYYHBIE TEMBI M TAKOE K€ MPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATDI

K koHIly oOyueHuss B 7 KJjacce NpeIMETHbIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHIA:

UCTIOJb30BaTh TOHATHUS: (U3NYECKHEe W XHMUYECKHE SIBIICHHS, HaOIIoJeHue,
OKCIICPUMEHT, MOJICJIb, TUIIOTE3a, CAMHUIIBI (PU3UUYCCKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHMS BellecTBa (TBEpHIOE, KHUIKOE, ra3000pa3HOe), MEXaHUYEeCKOe
JIBW)KEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAECWCTBYyOIAsT cwi, aedopmanus (ynpyras, IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznmuyarh siBaeHus (nud@dys3us, TEIUIOBOE ABMKEHHE YaCTHI[ BEIIECTBa,
pPaBHOMEPHOEC JIBIDKEHHE, HEPABHOMEPHOE JIBHXKCHHE, WHEPIIUS, B3aUMOJICHCTBHE TEI,
paBHOBeCHE TBEPABIX TN C 3aKPEIUIEHHOW OChIO BpAIICHHS, Iepenada IaBJICHUS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHUE Te,
NpEeBpalICHUs] MEXaHUYEeCKOW SHEPTUU) MO OINMUCAHUIO HMX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX TaHHOE (PU3UIECKOE SIBICHHE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYECKUX SIBJICHHHA B OKPYXKAIOIIEM
MHpE, B TOM YUCIie QU3NIECKUE SIBICHHUS B IIPUPOJIC: IPUMEPHI ABIKCHHUS C PA3TUUYHBIMU
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CKOPOCTSIMA B XMBOW WM HEXWBOW NPUPOJAE, ACHUCTBHE CUJIBl TPEHUS B NPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro JaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B TeJ€ YeJIOBEeKa, MPH 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHMUIA;

ONMKCHIBATh HU3YYEHHBIE CBOMCTBA Te€N W (PU3NYECKHE SIBJICHUSA, HCHOJIb3Ys
¢dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, MyTh, CKOPOCTbh,
CPEIIHSASI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSXKECTH, BEC TeJa, CHJIa TPEHUS, JaBICHHUE
(TBEpIOrO Tena, KUIAKOCTH, rasza), BBITAJIKUBAIONIAs CHJIA, MEXaHMuecKas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKAs] W NOTCHLMAJIBbHAS SHEPTHs), NPU ONMCAHUM IPABUIIBLHO
TPaKTOBaTh (PM3MUYECKUI CMBICI HUCIIOJIb3YEMBIX BEIMYHUH, UX 0003HAUEHUS U €IMHULIBI
(U3MYECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYI (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpaUKd H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEIIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
ApxuMena, mpaBuIo paBHOBECHs pblyara (010Ka), «30J0TO€ IPABUIIO» MEXAHUKU, 3aKOH
COXPAaHEHUS MEXaHWYECKOH SHEpPruM, MpH 3TOM J1aBaTh CJIOBECHYIO (HDOPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3NYECKUE SBJICHUS, MPOLIECCHl M CBOMCTBA TE€l, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsiICHEHHWE U3 1-2 JOTHYECKUX IIaroB
c omnopoit Ha 1—2 U3y4YeHHBIX CBOWMCTBA (DU3MYECKUX SBICHUN, PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadu B 1-2 AEWCTBUS, UCMONB3YS 3aKOHBI U (HOPMYJIBI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3aIIUChIBAaTh
KpaTKOe YCIIOBUE, TOJICTABIATh (DU3UUYECKUE BEIUYMHBI B (OPMYJbl U TPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHbIE JaHHbBIC, HEOOXOAUMBIE JJIs PELIeHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIYYEeHHOU (PU3NYECKON BETUUNHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (PU3HUYECKUX
METO/IOB, B OIMCAaHWU HWCCIEAOBaHUS BBIACIATH MPOBEPSEMOE IMPEANOIOKEHUE
(runoresy), pa3IuyaTh U HHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3yIbTaT, HAXOAUTh OLTUOKH
B XO/I€ OMbITA, JAEJIaTh BHIBOJBI 10 €r0 PE3yJIbTATaM;

IPOBOJUTH OMBITHI 0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MYECKHUX
CBOMCTB Te: (OpMYJIMPOBATH MPOBEPSEMbIE IPEANONIOKEHHS, cCOOUpPaTh YCTAaHOBKY
U3 MPEAJI0KEHHOTO 000pYA0BaHMs, 3aMIMCHIBAThH X0/ ONbITA U (POPMYIUPOBATH BHIBOIBL;

BBITIOJTHSATH MPSAMbIE U3MEPEHHSI pACCTOSIHUS, BPEMEHH, MAacChl Tella, 00bEMa, CUITBI
U TEMIEPATyphbl C UCMOIb30BAHUEM AHAIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHus NpUOOPOB € YUETOM 3aJaHHOM a0COMIOTHOM MOrPEIIHOCTH U3MEPEHUH;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT APYron
C UCIIOIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PABHOMEPHO JIBHKYIIETOCS
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TeJaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHUJIBI TPEHUS OT IUIOLIATU
CONPUKOCHOBEHMS TE€J, CUJIbI YIPYTOCTH OT YIJIMHEHUS MNPYKUHBI, BBITAIIKUBAKOIIEH
CHIBI OT 00BbEMa TOTPYKEHHOW 4YacTH Tella W OT IUIOTHOCTH KUIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Jia, OT TIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUIaBaHUs TEJl, YCIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHH
y4eOHOTO HCCIIEIOBaHMS, COOMpPATh YCTAHOBKY U BBINOJNHATH H3MEPEHUs, CIeays
NPEJIOKEHHOMY  TUIaHy, (UKCUPOBATh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTH
buznyeCKUX BEIUYUH B BUJE MPEIOKEHHBIX Ta0IMIl U TpaduKOB, AENaTh BBIBOJBI
10 pe3yJbTaTaM UCCIIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE M3MEpPEHMs] (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIKOCTH W TBEPIOrO TeNa, CHUJIa TPEHUS CKOJIBKEHHs, JaBJICHHE BO31yXa,
BBITAIKMBAIOILAS CUJIA, IEHCTBYIOIAs HA MOTPY>KEHHOE B )KUJIKOCTh TEJO, KOYPPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs IIPEMIOKECHHOW MHCTPYKIIUN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYEHUE NUCKOMOM BEJIMYHUHBI;

coOnroaTh MpaBuja TEXHUKH O€30MacHOCTH MNpu padbore ¢ 1ab0paTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TNPUHIUMBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATMHAMOMETP, COOOIIAIOIINECS COCY/bI, OapOMETp, phluar, MOABUKHBIA U
HEMOJIBWKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha WX omucaHus (B TOM 4YHMCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3ysl 3HaHUS O CBOWMCTBaX (DU3UYECKHUX SIBJICHUA U HEOOXOJUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJAUTH MpPUMEPHl (HAXOAUTh HH(POPMALMIO O NPUMEPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW KHU3HU MJis1 OOecredeHus
O0e3omacHOCTH TpU OOpamieHUH C NOpudOpaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 3/I0POBbs U COOJIIOICHUS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KarOIIeH
cpexne;

OCYIIECTBIISITh OTOOP HCTOYHMKOB HH(popmauuu B HHTepHeTe B COOTBETCTBUU
C 3aJJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIMXCSl 3HAHUIA U TyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIUIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIONIb30BAaTh TMPHU  BBIMIOJHEHUH YYEOHBIX 3aJaHUNA  HAYYHO-TIOMYJIAPHYIO
auTepaTypy (U3MUECKOrO COJEpXKaHUs, CIPaBOYHBIE MaTepualbl, PECypChl CETH
WurtepHer, BiIageTh Npu€MaMH KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(POpMAIIMK PU3NIECKOTO COACPIKAHMS, B TOM YUCIIE ITyOIUIHO
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nenaTth KpaTKhe COOOLIEHUs O pe3yJibTaTax MPOEKTOB WM Y4EOHBIX HCCIIEJOBAaHUM,
IIpU 3TOM TPaMOTHO HCMOJb30BaTh W3YUYCHHBIN MOHSATHIHBIN ammapaT Kypca (Qu3HKH,
CONIPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEM;

IIPY BBITIOJTHEHUH YYEOHBIX MMPOEKTOB U UCCIEIOBAHUHN paclpeiesiTh 00s13aHHOCTH
B TPYIIIIE B COOTBETCTBHUH C IOCTABJICHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHNEM I1JIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESATENBHOCTb TIPYMIIbI,
BBICTpanBaTh KOMMYHHUKAaTHUBHOE B3aNMOJICVICTBHE, YUYUTHIBAasi MHEHUE OKPYKAIOIIUX.

K koHmy oOyueHnus B 8 Kjiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIIOBOE IBMKEHUE ATOMOB U

MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJEKTPUUECKUN 3apsil, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIA SJIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

paznuyaTh sIBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIoNnepeaaya, TemIoBoe
paBHOBECHE, CMAuYMBaHHWE, KAaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCALIUS,
IJIABJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TerIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUS, U3TYyUYCHHE), DJICKTPU3ALMS TeJl, B3aUMOICHCTBHE
3aps0B, NCHCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJICHCTBUE
MarHuToB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHAs
WHIYKIMS) TI0 ONUCAHMI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YUYEHHBIX (PU3MYECKUX SIBJICHUN B OKpYKarolleMm
MUpEe, B TOM 4ucje (GU3NUecKue sSBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKCHUE U
KalWUISIPHBIE SIBIICHUST B MPUPOJE, KPUCTALIBI B mpupoae, uznydeHue ComHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHME POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SBJICHUS B aTMOc(]epe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, apeid MmoiarocoB, pojb MATHUTHOTO MOJIS JJIs )KU3HU Ha 3emile, MOJIIPHOe
CUSIHHME, TIPU OTOM TEPEBOJAUTh MPAKTUUYECKYIO 3aJadyy B Y4eOHYI0, BBIJICATH
CYIIECTBEHHbIC CBOMCTBA (TIPU3HAKHN) (PU3UYECKUX SBICHUN;

OTNMUCBHIBATh HW3YUYCHHbIC CBOMCTBA Tel W (U3NUECKUE SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPrus, KOJUYECTBO TEIUIOTHI,
yAenbHas TEMIOEMKOCTh BELIECTBA, yAENbHAs TEIUIOTA IUIABJIECHUSA, YJIEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yjAelbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrOo
JICUCTBUS TEMJIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIAXKHOCTHh BO31yXa, AJEKTPUUYECKUUN
3apsill, CUIIa TOKA, SJIEKTPUUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOIHUKA, YAEIBHOE
COMPOTHUBJIEHUE BEIIECTBA, pa00OTa U MOILIHOCTh 3JEKTPUUYECKOT0 TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICT MCMOJIb3YEMbIX BEITWYUH, 0003HAUYECHUS U
eAUHUIIBI  (U3MYECKUX BEJIMYMH, HAXOAUTh (POPMYJbI, CBS3BIBAIONIME JTAHHYIO
(GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH TIpaduKU H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTEepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SBJICHHUS WU IPOIECCHI, HCTOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUSI BEILIECTBA,
MPUHITUI CYNEPIIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsijia,
3akoH Oma nJig ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs SHEPIuw,
P 3TOM J]aBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aMTUCHIBATh €r0 MATEMAaTHYECKOE

BBIPAXXEHUE;
OOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallMld  IPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATb  [PUYMHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYECKHUX 1IaroB ¢ ornopou Ha 1-2
W3YUCHHBIX  CBOMCTBA  (PU3MUECKUX  SBJICHUH, (DU3NUECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEW;

pemarh pacu€THble 3ajauyu B 2—3 JACUCTBUS, UCIONB3YS 3aKOHBI M (HOPMYJIBI,
CBSI3bIBAIONINE (PM3UYECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a41 3alIUChIBATh
KpaTKO€ YCJOBHE, BBISBISITH HEIOCTATOK JAHHBIX JJIS PEIICHHs 3aJlayd, BHIOMpATH
3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE JJIsI €€ PellICHUs], IPOBOAUThH PACUETHI U CPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU,

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOILM (U3UIECKUX
METOJIOB,  HUCMOJB3Yysl  ONWCAHHE  HUCCIEIOBaHMS,  BBIJACHATH  MPOBEpPSIEMOE
MPEANOJIOKEHNUE, OLEHUBATh IPABWIBHOCTh TMOPSAKA TPOBEICHUS HUCCIEAOBAHUS,
JI€JIaTh BBIBO/IBI;

MPOBOAUTEL OMNBITHI MO HAOMIOACHUIO (DU3UUECKUX SBJICHUN WIH (HUINUECKUX
CBOMCTB TeN (KammUISpHBIC SBJICHUSI, 3aBUCUMOCTD JaBJICHHUS BO3yXa OT €ro o0bhéma,
TEeMIEpaTyphl, CKOPOCTU MPOIIECCa OCTHIBAHUS U HarpeBaHUs MPU U3TyYCHUU OT I[BETA
u3Nydaronier  (MOTJoIIaroNnief) MOBEPXHOCTH, CKOPOCTh  HUCHAPEHUS  BOJBI
OT TEMIIEpaTypbl JKUAKOCTH U IUIOHMIAAN €€ IOBEPXHOCTH, JJEKTpU3aLUS Tl H
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsioB, B3aWMOJICUCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yaJN3allsi MArHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, JEUCTBUSI MATHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJEKTPOMArHWTa, CBOWCTBA D3JIEKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (OPMyJIMpOBaTh IMPOBEpsieMble MPEANOJOKEHUsA, COOUPATH
YCTaHOBKY U3 MPEII0KEHHOTO 000PYI0BAaHUS, OMMUCHIBATH X0/ ONBITa U ()OPMYITUPOBATH
BBIBO/IbI;

BBINIOJIHATh TMPSIMBIE U3MEPEHUS TEMIEpaTypbl, OTHOCUTEIbHON BIAXKHOCTHU
BO3MlyXa, CHJIbI TOKAa, HANPSDKCHHS C HCIOJIb30BAHMEM AaHAJIOTOBBIX TMPUOOPOB U
JATYUKOB (PU3MUECKUX BEJIWYMH, CPaBHUBATH PE3YJbTaThl HM3MEPEHUN C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEINTHOCTH;

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOU (PM3HUECKOM BEIUYHMHBI OT JPYrou
C HCIOJb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb COINPOTHUBIICHHS IPOBOJIHUKA
OT €r0 JUIMHBI, IUNION[aA1 NONEPEYHOTO CEYEHUS U YEIBbHOIO CONMPOTUBIICHUS BEILIECTBA
MIPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUSI HA MPOBOIHUKE,
UCCJIEIOBAHNUE TOCJIEA0BATEILHOIO W MapajlIeIbHOTO COEIMHEHUN MPOBOJIHUKOB):
IUIAaHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBINOJIHATH MU3MEPEHUS, CIENys
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NPEMIOKEHHOMY IUIaHy, (DMKCUPOBATH PE3YJIBTATHI MMOIYYEHHON 3aBUCUMOCTH B BUJIE
TabJIUI ¥ TpauKOB, I€JIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEAOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEINYMH (yI€TIbHAS TEIIIOEMKOCTh
BELIECTBA, CONPOTUBIIECHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh OKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
pEI0KEHHON HHCTPYKLMHU, U BBIYUCIIATh 3HAUYEHUE BEJIMYUHBI;

coOnroaTh MpaBujia TEXHUKM O€30MacHOCTH MNpu padore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JACHCTBUS HU3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha MX omucaHus (B TOM YHUCJE: CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUHK DIECKTPUUYECKON
OHEPrUM, DBJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTENbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepbl), B3JIEKTPUUECKUE MNPEAOXPAHUTENH, OSJIEKTPOMArHUT, 3JIEKTPOIABUIATENb
IOCTOSSHHOTO TOKAa), HCIOJIb3ys 3HaHUs O CBOWCTBAX (DU3MUECKUX SBJICHUH U
Heo0XouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE NPUOOPHI
10 CXE€MaM U CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, NIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBbI 3JIEKTPUYECKUX LIETEH C MOCIEeN0BATEIbHbIM U MapajuIeIbHbIM COEIMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJEKTPUUECKUX LIETIEH;

MPUBOAUTH TNPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpPHUMEpPax) MNPaKTHUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOecrHedeHUs
0e30macHOCTH NP 00paIliEeHUH C TPUOOpaMH M TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHUS
3JI0POBbS M COOJTIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CPEeIE;

OCYLIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUM W MyTEM CpaBHEHUS AOMOJIHUTENbHBIX HCTOYHHKOB
BBIACIATh HMH(OpMaALMIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHUs, CIPABOYHBbIE MaTepualbl, PECYpChl CETH
WurtepHer, BiIageTh NpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHBbIE COOOIIEHMs, 00001as
MH(MOpPMAIUI0O U3 HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOTO COAEpKaHWsA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaTbl  MPOEKTHOM WM  UCCIEA0BATENbCKOU
NeATEIbHOCTH, MPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYECHHbIM MOHSATUHHBIA ammapar
Kypca (hU3MKH, COIIPOBOXK/IATh BBICTYIUIEHUE IPE3EHTALUEN;

IPU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKHUX IPOLIECCOB
pacnpeneniaTb 00s3aHHOCTU B TPYIINIE B COOTBETCTBUU C IOCTABJIIEHHBIMM 3aJadyaMy,
CIIEIUTh 3a BBIOJIHEHWEM IUIaHA JCHCTBUM M KOPPEKTHPOBAaTh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaA B  JI€ATENbHOCTh  TPYIIBL,  BBICTpauBaTh
KOMMYHHMKaTUBHOE B3aUMOEUCTBUE, IPOSBIIAS TOTOBHOCTh pa3peIiaTh KOH(QIUKTHI.
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K koHiy oOyueHus B 9 kJjiacce mpeIMETHBIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YyHAIOIIUXCSI YMEHUI:

WCMOJIb30BaTh MOHSATHS: CUCTEMa OTCYETA, MATEpHUAIbHAs TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, ICHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U NIEPErPY3KU, LICHTP TAKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tellad, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPhI UCITYCKaHUS
Y TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIIbI, siIepHAs SHEPTeTUKA;

paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOTHOE MaIeHUE TEJl, pPABHOMEPHOE
JBUKEHHE TI0 OKPYXKHOCTH, B3aUMOJCHCTBUE TEJI, PEAKTUBHOE JIBUKCHHUE,
KoJieOaTenbHOE JBUKEHUE (3aTyXalollMe U BBIHYXICHHbIE KOJeOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE paCIIPOCTPAHEHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE OEI0ro CBeTa
B CIEKTP U CJIOKEHHUE CIIEKTPaJbHBIX IIBETOB, IWCIEPCUS CBETA, €CTECTBEHHAs
PaIOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IyYSHUS ) TI0 OMTMCAHUIO UX
XapaKTePHBIX CBOWMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX AaHHOE (PU3UUecKoe
SIBJICHHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBJICHUIN B OKPYXKAIOIIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIE: MPUIUBBI U OTJIHMBBI, IBHKCHUE TIJIAHET
ConHeyHO! CUCTEMBI, PEAKTUBHOE ABUKEHHUE KUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMIJICTPSICEHHE, CEUCMUYECKUE BOJHBI, I[yHaMH, 53XO, IBETa TE,
ONTUYECKHE  SBJICHUS B  MpUPOJE, OHOJOrMYecKoe  JACHCTBUE  BHUIUMOTO,
yAbTPaduOIECTOBOTO M PEHTIEHOBCKOTO W3y4YeHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMUYECKHUE JTyUH, PAAUOAKTUBHOE U3 TyUCHHUE MPUPOAHBIX MUHEPAJIOB, ACHCTBHE
PaIMOAKTUBHBIX M3JIYy4YEHUH HaA OpraHu3M YelOBEeKa), MpH H3TOM MEPEBOAUTH
MPAKTUYECKYIO0 3aJadyy B y4e€OHYIO, BBIJCIATH CYIIECTBEHHBIC CBONCTBa (MpPHU3HAKH)
(bU3HYECKUX SBJICHHUIM;

OTNMUCBHIBATh H3YUYCHHBIC CBOMCTBA TeJl M (PU3MUECKUE SBJICHUS, HCIOJb3Ys
buznyeckre BEIUYUHBI (CPEHSISI U MTHOBEHHAs CKOPOCTh Tejia MPU HEPABHOMEPHOM
JIBUKEHHH, YCKOPEHHUE, MEPEMEIICHUE, MYTh, YIJI0Basi CKOPOCTh, CWJIa TPEHHs, CUia
YOPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOJHOTO MajeHUs, BEC Teja, UMITYJIbC Tena,
UMITYJIbC CHJIBI, MEXaHWYECKass padoTa WU MOIIHOCTh, MOTCHIMAJbHAS DHEPTUS Tela,
MOJHATOTO HAJ IMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAIIbHAS YHEPIrUsl CHKATOW NPYKUHBI,
KMHETHYECKasi SHEPTHUsl, MOJHAsT MEXaHUYECKasi JHEPTrusl, IepHoJl U YacToTa KoJIeOaHui,
JUIMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOpPOCTb CBETa, II0KAa3aTelb
NPEJIOMJIEHUSI Cpelibl), MPU OMHCAHUM NPABWIBHO TPAKTOBATh (DUINYECKUN CMBICI
WCITOJIb3yeMbIX BEIIMYWH, 0003HAYCHUS M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJIUTh
(bOpMyIIBI, CBA3BIBAIONINE NAHHYIO0 (U3UYECKYI0 BEJIMYMHY C JIPYTUMU BEIMYMHAMM,
CTPOUTH IpaUKK N3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYHH;
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XapaKTepHU30BaTh CBOMCTBA Tel, (U3MYCCKHUE SBICHHS M IPOIECCHI, MCTOIB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYTEPTIO3HIINN
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ 'ammies, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsJOBOTO
U MacCOBOTO WYHCENT TPH SJEPHBIX pEaKlusx, MNP OSTOM JaBaTh CIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH O0BCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DU3WYCCKUX  SABIACHUW, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3a7auyd (ONMUpAIOIIUecs Ha cUcTeMy U3 2—3 ypaBHEHHIA),
WCITIOJIB3YSl 3aKOHBI M ()OPMYJIbI, CBS3BIBAIOIMINE (PH3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaJM3a yCJIOBUS 3aJ[a4M 3aIMMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOIINE WU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYIIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYNHBL;

pacno3HaBath MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIM (HU3UIECKUX
METO/IOB,  HWCIIOB3ys  ONMHCAaHWE  WCCIICAOBAHMS,  BBIICIATH  MPOBEPSIEMOC
MIPEANOJIOKECHNEe, OIICHUBATh TMPABUIBLHOCTh MOPSAAKAa TPOBEACHUS HCCIIECIOBAHNUSA,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUIN U OIBITOB;

POBOJUTH OMBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB Ten (M3ydyeHHE BTOpOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTh TIepHOia KOJIeOaHN TTPY>KUHHOTO MAasTHUKA OT MACChI TPy3a U )KECTKOCTH
NPY>KWHBI M HE3aBUCHUMOCTH OT aMIUIMTYAbl MAaJbIX KOJCOAHWM, MPSAMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3OKEHHWE OENIOro CBETa B CIEKTP, M3yUYECHHUE CBOWCTB
HM300pakeHusl B TUIOCKOM 3€pKajie U CBOMCTB M300pa)k€HUs IpeamMeTa B coOuparoiei
JIMH3E, HaOII0JICHUE CIUJIONIHBIX U IMHEWYATBIX CIIEKTPOB M3TYUYCHUS): CAMOCTOSITCIIBHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000OpyAOBaHMS, OMMCHIBATH XOJ] ONBITA
€T0 pe3yJIbTaThl, JOPMYITHPOBATH BEIBOIBI;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisa CpeaHee
3HAUCHUE U3MEpAEMON BeTUYHHBI ((POKYCHOE pACCTOSHHE COOMPAIONICH JIMH3HI),
000CHOBBIBaTh BBHIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BETUYMH C UCTIOIH30BAHUEM
MPSMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU
0e3 HavaJIbHON CKOPOCTH, TIeproia KoJieOaHU MaTeMaTHIeCKOr0 MasTHUKA OT JUTHHBI
HUTH, 3aBUCHUMOCTH yIJIa OTPaXEHUS CBETa OT yIJia MajeHUs M YIJia MPEIOMIICHUS
OT yIJia aJIcHNs): TUIAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEIHHO COOMPATh YCTAHOBKY,
(buKCHpOBaTh PE3YNbTATHI MOTYYCHHONW 3aBHCHMOCTH (U3NYECKUX BEIMYMH B BUJC
Tabnui u rpaduKoB, IeIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIC M3MEPEHUS (U3MUYECKUX BEITUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Tejla IMPU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHUE CBOOOJHOTO MaJICHUS,
HKECTKOCTh TPYKUHBI, KOADOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHuWdeckas padbora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHYECKOTO U MPY>KUHHOTO MassTHUKOB,
ONTUYECKas CUila cOOUparoeH JIMH3bI, pAJUOAKTUBHBIN (DOH): TIIaHUPOBATH U3MEPEHUS,
coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJHATH HW3MEPEHHS, Cleays
NPEMIOKEHHOW WHCTPYKUUHU, BBIUHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
MOJIyYeHHBIE PE3YJIbTATHI C YUETOM 33JJaHHOM MOrPEIIHOCTH U3MEPEHUM;

coOMroaTh MpaBujia TEXHUKH O€30MacHOCTH TNpu padboTe ¢ JabOpaTOpHBIM
o0opy1I0BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU U3YyUEHHBIX (PU3NYECKUX MOJIEICH: MaTepuaibHast
TOUYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUECUHBIH HMCTOUYHUK CBETA, JyY, TOHKAas JIMH3A,
IUIaHEeTapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO $/1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OIIOPOM HA UX ONUCAHUSA (B TOM YHUCIE: CIIUIAOMETP, JATYUKHU ITOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTHIYECKUE
CBETOBOJIbl, CIEKTPOCKON, JI03UMETp, KaMmepa BuibcoHa), uUCHONB3ys 3HaHUSA
O CBOMCTBaxX (PU3MUYECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM W3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPHU PEIICHUN
y4eOHO-IPAKTUYECKUX 3a/lady, ONTHYECKUE CXEMbI ISl TMOCTPOEHUs H300paxeHui
B IJIOCKOM 3€pKajie ¥ coOMparoei JuH3e;

OPUBOJUTH MpHUMEPHl (HAXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJisi OOecnedeHus
O0e3omacHOCTH TMpu oOOpameHuu C OpudopaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXPaHEHHsI 310POBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0 IMOBEICHUS B OKPYXKaIoLIeh
cpene;

OCYIIECTBIISATh TMOUCK HH(pOpManuu Quandeckoro cojepxkanuss B HHTepHere,
CaMOCTOATENbHO (OPMYJIMPYSI TOMCKOBBIM 3alpoc, HAXOAUTb MYTH OINPEIAETICHUS
JIOCTOBEPHOCTH TOJY4YeHHOM UWHGPOpMAlMd Ha OCHOBE MMEIOIIMUXCS 3HAHUU W
JOTOJHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYUYHO-TOIMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpXM aHMs, CIPaBOYHBIE MaTepUalbl, PECypChbl CETU
WurtepHer, BhIageTh MNpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaThb COOCTBEHHBbIE MHCHMEHHBIE U YCTHBIE COOOIICHHMS Ha OCHOBE
uHOpMaIMl M3 HECKOJbKMX HMCTOYHUKOB (DU3UUECKOTO COAEpKaHUS, ITyOIMYHO
IIPEICTABIATh PE3YJIbTaThl IPOEKTHON WM UCCIIE0BATENBCKON NEATENBHOCTH, IPU ITOM
IPaMOTHO HCIIOJIb30BaTh M3YyUYEHHBIM MOHATUWHBIN ammapaT H3y4yaeMoro pasjena
GU3MKK W COMPOBOXKAATh BBICTYIUIGHHE Mpe3eHTalueld ¢ yd€roM 0cOOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.
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7 KIIACC
No HaumenoBanue KomuuectBo | IIporpammuoe coaepxkanve |  OCHOBHBIE BUBI IEATEIIBHOCTH O0yYarOIIUXCS
/11 pa3aenoB U TEM JacoB

y4eOHOT0 npeMeTa

Pa3znea 1. ®usuka u ee poJib

B MO3HAHUM OKPYKAOIIEro Mupa

1.1 | ®usuka — Hayka 2 ®uznka — HayKa o Ipupoje. | BrisiBieHue paznnunii Mexny QU3nyecKuMH 1
O MpUpPOJIC SBneHUsI IPUPOIBI. XUMHUYECKUMH TIPEBPAIICHUSIMHU.
dusnyeckue SIBIEHUS: PacmoznaBanue n kimaccudukanus Gu3nIecKux
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJICHUM: MEXaHHMYCCKUX, TCIJIOBBIX,
AIEKTPUIECKHE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBBIE, Habmronerue u onrcanue GU3NIECKUX SBJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUUHEL. OnpeneneHue 1EeHbI JCTCHUS Kb
BEJTUYHMHBI N3mepenne puznueckux U3MEPUTEIHLHOTO TIPUOOpA.

BeJIMYUH. PU3NUECKUe
npubopsl. [lorpenHocts
U3MEPEHUMN
MexnyHapoaHas cucremMa
€IMHUII

N3mepeHne mTMHENHBIX pa3MEPOB TE U

IPOMEKYTKOB BPEMEHH C YUETOM MOTPELUIHOCTEN.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TEa.
H3mepenue temriepaTypsl Py MTOMOIIA
JKUJKOCTHOIO TEPMOMETPA U TaTUYUKA
TEMIIEPATYPHI.

BrImniosiHEHHE TBOPUYECKUX 3aJaHUM 110 TIOUCKY
CITIOCOOOB M3MEPEHUSI HEKOTOPBIX (PHU3UICCKUX
XapaKTEPUCTHUK, HATIPUMED, PA3MEPOB MAIIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUHN, MAJTBIX
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IpPOMEXYTKOB BpeMeHu. O0cyxieHne
HpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre THIOTE3, 0OBACHIIOUIMX TPOCTHIE
HAy4HBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHMSI, HAIIpUMeED:
MO3HAHUSA M3Yy4aroT IPUPOAY. — [IOYEMY OCTaHABIMBAETCA JBUKYIIEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METO/1 IO3HAHMUS: — MIOYEMY B JKapKYIO [TOTOJly B CBETJION OJEXKE
HaOJII0/IeHNEe, TOCTAHOBKA | MIpOXJIagHe, yeM B TéMHOM. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue rcciieqoBaHus MO MPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TMIOTE3BI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTernux Moaenet puandeckux
HaA0JII0/1aEMOT0 SIBJICHUS. SBJICHUM (B BUJI€ PUCYHKOB MJIM CXEM ), HAIlpUMEP
Onucanue pu3nUecKux NaJICHUE MTPEAMETA; IPSAMOJINHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
MozeIen
Hroro mo pazaemy 6
Pa3nen 2. [lepBoHauajibHbIE CBE€HNUS 0 CTPOEHUM BellleCTBA
2.1 | CtpoeHue BelecTBa 1 CrpoeHue BeliecTna: HabGntonenue v nuHTEpIpeTalyst ONbITOB,

aTOMBI ¥ MOJIEKYJIbI, UX
pa3Mepsbl. OMbITHI,
JIOKa3bIBAOIINE
JTUCKPETHOE CTPOEHUE
BEILIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITyYeHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorne (ACM) —
naboparopHast pabota o Teme: «OreHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucroap3oBanueM ororpaduii).
Omnpenenenre pa3MepoB MaJIbIX TEJ

2.2 | JIB>KEHHE H
B3aMMOJICHCTBHE
YaCTHI] BEIIeCTBa

JIBU>KEHHE YaCTHII
BemecTBa. CBsI3b CKOPOCTH
JBH>KEHUS YaCTUIL

C TeMIIEpaTypou.
bpoyHOBCKOE nBHXKEHUE,
mubdysus.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBaHUE

Ha6monenue u o0bsicHeHNE OPOYHOBCKOTO
JBIDKCHUS U sBJICHUS TUDPy3un.

[IpoBeaenune u 0ObSICHEHUE OIBITOB

10 HaOJIOICHUIO TETJIOBOTO PACIITUPEHUS Ta30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB TIO
00HaPYKEHHUIO CHJT MOJICKYJIIPHOTO TTPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbi€ COCTOSIHUSA
BEILIECTBA: CTPOEHHUE ra30B,
HKUJIKOCTEU U TBEPABIX
(KpUCTaIIIMYECKHX ) TE.
BzanmocBs3p MexIy
CBOMCTBAaMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerareM. OCOOEHHOCTH
arperaTHbiX COCTOSHUN
BO/IbI

Onucanue (C UCTOJb30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsicHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TEJ, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4ECTH JKUJIKOCTH.

[IpoBeneHue ONBITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YaCTUIIbI HAXOASATCS
B CPEAHEM Jaiblle IPYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJBI U
CYIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xeHHe ¥ B3aUMOJeiicTBHE TeJl

3.1 | Mexanungeckoe 3 Mexannueckoe nmwxeHue. | MccnenoBanue paBHOMEPHOTO ABUKCHUSA,
JIBIDKEHUE PaBHOMEpHOE 1 OIIpe/ICNICHUE €T0 MPU3HAKOB.
HepaBHOMepHOe JBkenne. | HaOmroneHne HepaBHOMEPHOTO JBIKEHHS U
Ckopocts. Cpennsis OIIpe/IeNIEHUE €ro OTIANYNN OT paBHOMEPHOT'O
CKOpPOCTb IpU JIBYDKEHUSL.
HEPaBHOMEPHOM OmnpezneneHyre CKOPOCTH PaBHOMEPHOT'O
IBIKEHUH. Pacuér myt M | JABMXKEHUS (LIApUKA B )KUJKOCTU, MOZAEIH
BPEMEHH JIBHKEHUS AJIEKTPUUYECKOT0 aBTOMOOWIIS U T.JI.).
Omnpenenenue cpeiHel CKOPOCTU CKOIbKEHUS
OpycKa WM HIapuKa 110 HAKJIIOHHOM MJI0CKOCTH
Pemenue 3agau Ha onpeieIeHUe MyTH, CKOPOCTU
¥ BPEMEHU PaBHOMEPHOTO JIBUKCHHS.
Ananu3 rpauKoB 3aBUCIMOCTH IYTH B CKOPOCTH
OT BpEMEHHU
3.2 | Uueprus, macca, 4 SBnenue uHepuuu. 3akoH | OObSICHEHUE U MPOTHO3UPOBAHUE SABJICHUM,

IINIOTHOCTB

nHepuuu. Bzanmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTHU TeJIA.
IImoTHOCTH BemiecTna.
CBS3b IUNIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eUHULIE 00BEMA
BEIIlECTBA

00yCIIOBJIIEHHBIX UHEPLIUEN, HAIPUMED, UTO
IIPOUCXOJUT ITPH TOPMOKEHUHU WIM PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOUYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCUIIEE
WJIM CaMOKAaTe M T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOLINX U3MEHEHNE CKOPOCTH
JNBW)KEHUS TEJa B PE3yJIbTATE NEUCTBUS HA HETO
IPYTUX TEN.

Pemenue 3amay Ha onpeneneHne Maccsl Tena, ero
00BbEMa U TIIOTHOCTH.
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[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPHUPYIOMIMX 3aBUCUMOCTb U3MEHEHHUSI
CKOPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBuM Ten. Mi3mMepenue maccel Tena
Pa3IMYHBIMH CIIOCO0AMU.

OmnpeneneHre IIOTHOCTH TeJla B pe3yJbTaTe
U3MEPEHHUS €ro Macchl U 00bEMaA

3.3

Cuma. Buaper cun

14

Cwuna Kak XxapakTepUCTHUKA
B3aMMOJICUCTBUS TEJI.
Cwuna ynpyroctu u 3aKOH
I'yka. I3mepenune cuisl

C IIOMOIIBIO IMHAMOMETpA.
SIBieHUE TATOTEHMS U CHJIa
TsoKkecTH. Culia TSHKeCTH
Ha JIPYTUX IUIaHETax.

Bec tena. HeBecoMocCTb.
CrnoxeHue cui,
HaITPABJICHHBIX O OJHOU
IPSIMO.
PaBHOpelHCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIb’KCHUS U TPEHUE
1okosi. Tpenue B mpupoje
1 TEXHUKE

N3ydenune B3auMOAECHCTBUS KaK TPUUNHBI
WU3MEHEHHUSI CKOPOCTH TeJla WM €ro AedopMallii.
Onucanue peanbHBIX CUTYalU B3aUMOICUCTBUS
TE€J C IOMOIIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300PAKEHHUE CUITBI.

N3yuenune cunel ynpyroctu. Mccnenosanue
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YIJTMHEHUS
PE3MHOBOTO IIHYPA WU MPYKUHBI

(c moctpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYAIIH, B KOTOPBIX
MPOSIBIISIETCS ICNCTBUE CUIIBI YIIPYTOCTH
(ynpyrocth Msiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIM3 CUTyaIui, CBA3aHHBIX C SBJICHUEM
TATOTEHUS.

OO0BsicHEeHUE OPOUTATBLHOTO ABUKCHUS TUIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLUH.

N3mepenue Beca Tea ¢ MOMOIIBIO THHAMOMETPA.
O06ocHOBaHKE 3TOTO CIIOCO0A U3MEPEHHUS.
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AHnanus n MOJICINPOBAHUC ABJICHNA HCBCCOMOCTHU.

DKCNEepUMEHTAIBHOE MTOJIYYEHUE MPAaBUIIA
CJIO’KEHUS CUJI, HAIPABJIEHHBIX BJIOJIb OJJHON
npsiMmoit. Onpe/iesieHne BEJIMYUHbBI
PABHOJICMCTBYIOILIEU CHIL.

N3ydenune cuibl TPEHUS CKOJIBKEHUS U CUJIbI
TPEHUS MOKOSI.

Hccnenosanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYLIUXCS
IIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyalMi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIEHUS WK
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IUIABAHNUE BOAHBIX KUBOTHBIX
u 11p.). Perenue 3agau ¢ uCHOIb30BaHUEM
dopMy1 asist pacyéTa CUIIbI TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazueny

21

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, *KUJAKOCTE U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
U razaMu

3

JlaBnenne. CriocoObl
YMEHBITIICHUS ¥ YBEITUICHUS
naBiieHUs. /[aBieHue rasa.
3aBUCUMOCTD JIaBJICHUS
rasa ot oonéma,
TEeMITepaTypHhI.

Amnann3 1 00bSICHEHUE OIBITOB U MMPAKTHYCCKHUX

CHUTYAIIHii, B KOTOPBIX MPOSIBIISETCS CUIIA
TaBIICHHUSL.

O6ocHOBaHME CIOCOOOB YMEHbBILICHUS U
YBEIMUCHHUS JaBIICHUSI.

W3ydenue 3aBUCUMOCTH JTABJICHUS ra3a
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[lepenaua naBneHus
TBEPIABIMU TEJIAMHU,
JKUJKOCTSIMHU U Ta3aMH.
3axoH Ilackais

oT 00bEMa U TeMIEepPaTyphI.

N3ydenne ocobeHHOCTEH nepeadn JaBiICHUS
TBEPIBIMU TEIAMH, )KUIKOCTSIMHU U TFa3aMH.
ObocHoBaHME PE3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM M ra3000pa3HOM COCTOSIHUSX.
DKcIepUMEHTAFHOE I0Ka3aTeNIbCTBO 3aKOHA
[Tackans.

Pemienue 3amau Ha pacuéT naBiIeHUs TBEPAOTO
Tena

4.2 | JlaBneHue >KUIKOCTU 3aBUCUMOCTbH JaBJICHUS HccrienoBanue 3aBUCUMOCTH JIaBIICHUS KHUIKOCTH
KHUJIKOCTH OT TITyOHHBI. OT IITyOHHBI IOTPYKEHUS U TUIOTHOCTH KHUJIKOCTH.
ITHeBMaTHyeckue Mamnubl. | HaOmoaeHne u 00bsICHEHHE THIPOCTATUIECKOTO
'uapocraruveckuii napajokca Ha OCHOBe 3aKoHa [lackas.
napagokc. Coobmaromuecs | M3ydeHue cooOmaromuxcst COCyI0B.
cocymsl. [umpasmmueckue | PemeHue 3anau Ha pacuér 1aBIeHUS XKUIKOCTH.
MEXaHU3MBI OOBbsicCHEeHHE PUHITHIIA ACHCTBUS
THJIPABIUYECKOTO Mpecca, THEeBMAaTHYECKUX
MaIlvH.
Ananu3s 1 00bsICHEHHE TPAKTHYECKUX CUTYAIIHH,
JCMOHCTPHUPYIOIINX MPOSBICHUE TaBICHUS
KUIIKOCTH U 3aKoHa [lackaisi, Hanpumep
IPOIIECCOB B OPraHU3ME MPH TITyOOKOBOIHOM
HBIPSIHUH
4.3 | Atmocheproe ATtmocdepa 3emnu u DKcrnepuMeHTalIbHOE OOHAPYKEHHE
JTaBJICHUE aTMocdepHOe TaBIeHUE. aTMOC(EpPHOTO JaBIICHUSI.

[IprunHEI CyliecTBOBaHUsA

Amnann3 1 00bSICHEHUE ONBITOB U IMPAKTUYCCKHX
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BO3IyIITHON 000JI0YKH
3emuu. OnsiT Toppuyerm.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl yPOBHEM
Mopst. [Ipubopel

JUISl UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYaIluH, CBSI3aHHBIX C ICHCTBUEM
aTMoc(epHOro 1aBICHUS.

OO0ObsicHEeHuE CylIeCTBOBaHUS aTMOC(epbl
Ha 3eMJie U HEKOTOPbIX IJIAHETaxX WU e
OTCYTCTBHSI Ha APYTUX IIaHeTax u JlyHe.
OO0bsicHEeHHE U3MEHEHHUS TUIOTHOCTH aTMOC(hEpHI
C BBICOTOHM M 3aBHCHMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenwne 3amau Ha pacu€t arMochepHOTO
JTABJICHUSI.

Wzydenne yctpoiicTBa GapomeTpa-aHepouia

4.4

JlericTBuE )XUJIKOCTU U
raza Ha orpy>KeHHOE
B HUX TEJIO

JleMicTBUE )XKUAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Telo. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
KUJKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BbITATIKUBAIOMIEH CUIIBL,
JNEUCTBYIOIIEN HA TEJIO, MOTPYKEHHOE

B AKUJKOCTb.

[TpoBenenue u 00CyXI€HHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAIKABAIOIIEH CUJIbI, IEMCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOM

B )KMJIKOCTb YaCTH TeJIa U OT IJIOTHOCTHU
AKUJKOCTH.

lIposepka nezasucumocmu bimanxkugarouel
Cumbl, oelcmayiouell Ha mejo 8 HCUOKOCMU,
om maccol meua.

Hccnenoanune 3aBUCUMOCTH Beca TeJla B BOJIE

0T 00BbEMa MOrpyKEHHOM B KHUAKOCTh YaCTH TeJa.

36



denepanbHas paboyas nporpamma | dusuka. 7—9 kiaccel (0a30BbIH YPOBEHD )

Pemenue 3a1a4 Ha NpUMEHEHHE 3aKOHA
Apxumena v yCiaoBHUs IUIABAHUSA TEIL.
Koncrpyuposanue apeomerpa nim
KOHCTPYUPOBAHHUE JIOJIKU U ONPEIECIICHUE €€
rpy30H0IbEMHOCTH

Hroro no pazneny

21

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padora.
MouHocTh

DKCHEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKON PaObO0ThI CUITBI TSKECTH

IIPY MMAJICHUHU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM TEPEMEILICHUU TEa

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér MmomHocTH, pa3BuBaeMoi pu NOAbEME
IO JICCTHHIIE.

Pemenne 3ama4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOILLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
phIuar, 6JI0K, HaKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS pblyara

K OJI0KY. «30510TO€
npaBuiio» Mexanuku. KI1/]
IPOCTBIX MEXAHNU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

Omnpenenenre BEIMTPHINIA B CHIIC TTPOCTHIX
MEXaHU3MOB Ha MPUMEPE pblyara, moJABMKHOTO U
HETOBMYKHOTO 0JIOKOB, HAKJIOHHOH TIIOCKOCTH.
UccnenoBanue ycnoBusi paBHOBECHS phluara.
OO6Hapy»XeHue CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCIIOCOOTICHUSX,
UCIIOJIb3yEeMBIX B OBITY U TEXHHUKE, a TAKKE

B )KHBBIX OpraHU3Max.

DKCTepUMEHTAIBHOE JJOKa3aTENbCTBO PABEHCTBA
paboT pu MPUMEHEHUHN TTPOCTHIX MEXAHU3MOB.
Onpenenenue K111 HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHeHUE TpaBuiIa
paBHOBecus peryara v Ha pacuer KII/]

5.3 | Mexannueckas 4 MexaHn4eckast SHepIHsl. DKCTepUMEHTAIBHOE ONPE/ICIICHIE N3MEHECHUS
SHEPrust Kunerndeckas u KUHETUYECKOW M TIOTEHIIMAIBHON YHEPTUU Tea
MOTEHITUATbHAS DHEPTHSI. IIPH €T0 CKaThIBAHWH 110 HAKJIOHHOW TUTOCKOCTH.
[IpeBparenue onguoro Buga | PopMynupoBaHne Ha OCHOBE HCCIEAOBAHNUS
MEXaHW4YECKOM dHEepPTUn 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUH.
B ApyTroil. 3aKoH OO6cyx1eHne rpaHul] TPUMEHUMOCTH 3aKOHA
COXpPaHEHUs SHEPTUU COXPaHEHUS YHEPTUH.
B MEXaHUKE Pemmenwne 3agad ¢ UCTIOIB30BAaHUEM 3aKOHA
COXPaHEHUs YHEPTHH
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
No HanmeHnoBaHue KommuecTBo HpOFpaMMHOC COACPIKAHUC OCHOBHBIC BUJBI ACATCIBHOCTH 06yqafonmxc;1
/1 pPa3aciioB U TEM qacCcoB

y4eOHOro npeaMera

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBI€ TTOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MosieKyd. OnbITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUJKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnmnueckue u
aMmopQHbIE Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauMBaHue 1
KANWUIPHBIC SIBJIICHMUS.
TennoBoe pacuMpeHue u
cxKatue

HaOmronenue u uHTEprpeTaIus OnbITOB,
CBHJIETEJILCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 no o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BbEMaA
BELIECTBA.

AHaJIU3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa moamsl Jlykpenus «O npupoe
BEIIICH» ) C U3JI0’)KEHUEM 000CHOBaHUN aTOMHOMN
TUTIOTE3bI (CMBICTIOBOE uTeHHE). O1eHKa
yOeIUTETFHOCTH TUX 0OOCHOBAHMIA.
OObsicHeHne OPOYHOBCKOTO JIBWKEHUS, SIBIICHUS
mubdy3un u pa3nuuuil MeX Iy HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUHU CTPOCHUS BEIIECTRA.

OOBsicHEHUE OCHOBHBIX Pa3JIMUMi B CTPOCHUU
ra3oB, JKUJIKOCTEN U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHHUI MOJICKYJISIPHO-
KMHETHUYECKOU TEOPUU CTPOCHHUS BEILIECTRA.
[IpoBeaeHune OMBITOB MO BHIPALTUBAHUIO
KPUCTAJLJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOUIUX KAUJUISIPHBIC SIBJICHUS U
SIBJICHUE CMAUYUBaHUSL.

OO0bsicHEeHUE POJTH KaMWIUISIPHBIX SIBJICHUIN

JUISl TOCTYTUICHUS! BOJbI B OPTaHU3M PacTEHUH.
HaGnronenue, npoBeneHne u o0bsICHEHHE
OMBITOB MO HAOJIOCHUIO TETNIOBOTO
pacIIMpeHust Ta30B, KUAKOCTENU U TBEPIBIX TEI.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX T,
TEKYUECTH KUIKOCTH (B TOM YMCIIE, PA3HUIIBI

B TEKY4ECTH JUIsl Pa3HBIX KUJKOCTEN),

JaBJICHUS Ta3a.

[IpoBeneHre ONnbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAXKIACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUEHHUS.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMHM Ia30B, )KUAKOCTEN U TBEPIBIX TEI

1.2

TerroBbIe MPOLIECCHI

21

Temneparypa. CBsizb
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yactull. BHyTpeHHsIs
sHeprus. CrocoObl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: TEIJIonepeaaya u
coBepieHrue padboTel. Bumibl
TEIUIONEepEaauHn:

O06ocHOBaHME TIPABIIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3JIMUHBIX CIOCOO0B U3MEPEHUSI U
IIKaJI TEMIIEPATYPHI.

HaOmronenne n o0bsICHEHHE OIBITOB,
JEMOHCTPHPYIOIINX N3MEHECHUE BHY TPCHHEH
SHEPrUM Tejia B pe3yJIbTaTe TEIUIONepeIaun U
paboOThI BHENTHUX CHIL.

HabGmronenne u 00bICHEHHE OIBITOB,
00CyXIeHHE MPAKTUUECKUX CUTYAIIHA,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYECHUE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermiooOMeH u
TEIIOBOE PAaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
6ananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY enbHasa TeniuoTa
TIJIaBJICHUS.
[TapooOpazoBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHHUSL.

BrnaxnocTs Bo3ayxa.
DHeprus TOIUIMBA.

VY nenpHas TerioTa
CrOpaHusl.

[TpuntUTIEI pabOTHI
Ter10BbIX Auraresnet KI1/]
TEIJIOBOTO JIBUTATEJIS.
TerutoBeie nBUTATENN U

JEMOHCTPUPYIOIIUX PAa3TUYHbIC BUJIbI
TEIUIoNepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIUIO, U3IIyYCHHE.

UccnenoBanue sBieHus TEI000MeHa

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
Hab6nronenue ycTaHOBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXY FOpAYEH U XOJIOIHON BOJIOM.
Omnpenenenue (M3MepeHre) KOIMUECTBA
TEIJIOTHI, MOJIYYEHHOTO BOJIOHM MpHU TEMIIOOOMEHE
C HarpeThIM METAJUNIMUYECKUM LIWJIUHIPOM.
Omnpenenenue (U3MEPEHHE) yIETbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1ay, CBA3aHHBIX C BBIYUCIIEHUEM
KOJIMYECTBA TEIUIOTHI U TEIIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyallnid PAKTUYECKOTO
WCIIOJIb30BaHUs TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuaioB, HAIIPUMED, B LIENSIX
AHEProcOEPeKEHUS: TETITON30ISIINS,
sHeprocoOeperarIye KpoIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBieHuit ucmapeHus u
KOHJICHCAIUH.

Uccnenosanue npouecca ucrnapeHust
Pa3IMYHBIX KUIAKOCTEN.

OObsicHEeHUE SBJICHUN UCTIAPCHHUS U
KOH/JICHCAIIUU Ha OCHOBE aTOMHO-
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3alllMTa OKpY Karolen
Cpeabl.

3aKOH COXpaHEHHUS U
IpeBpaIlleHUs SHEPTUH
B TETUIOBBIX IpoIIeccax

MOJICKYJISIPHOTO YUEHUS.
Habmonenue u 00bsicHEHUE Mpoliecca KUIeHUs,
B TOM YHCJIC 3aBUCHUMOCTH TEMIIEPATypPhI
KUTICHUS OT JJABJICHUS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIBHOM
BJIQKHOCTH BO31yXa.

Habnronenue nporecca rjiaBjieHus
KPUCTAJUTMYECKOTO BEIIeCTBA, HAPUMED, JIbJA.
CpaBHEHHE MTPOIIECCOB TIIaBICHUS
KPUCTAJUIMYECKHUX TEJT U Pa3MsITUeHUs

IIPY HArpeBaHUN aMOP(HBIX TEIL.

Onpenenenue (M3MEPEHKE) YIAETLHON TETIOTHI
TUTaBJICHUS JIBJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJIM3AI[MN Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUYCHHS.

Pemenne 3anad, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TEIUTONIEpeIauy MPH TIABJICHUH U
KPUCTAJUTU3AIIH, UCTIAPSHUH U KOHJICHCAIIUH.
AHanmu3 CUTyanuii MpakTUIeCKOro MPUMEHEHUS
SIBJICHHMH TUTABJICHUS U KPUCTAJIU3AIINH,
HaAIMpUMeED, MOTyIECHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpejKa u JIp.

Ananu3 paboTsl U 0OBSICHEHHE TIPUHIINTIA
JIEUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brruucnenue KoqudecTBa TEIIIOTHI,

42



denepanbHas paboyas nporpamma | dusuka. 7—9 kiaccel (0a30BbIH YPOBEHD )

BBIJICJISIFOIIETOCS TIPU CTOPAHUM PA3TUYHBIX
BU10B TomumBa, u KIIJI nBurarens.
OO0cyxaeHue YKOJIOTHYECKUX TTOCIeICTBUN
VICTIOJIb30BAHUS JIBUTATENIC BHYTPEHHETO
CropaHusl, TEIJIOBBIX U TUPOIIEKTPOCTAHIIAN

Hroro no pazuneny

28

Pa3nen 2. DinekTpuyeckue u

MAardHuTHbBIC AABJICHUA

2.1 | DnexTprueckue
3apsIbL.
3apsKEHHBIE TENa U
HUX B3aUMOJCHCTBHUSA

7

DIIeKTpU3aLHUS TEN.

JIBa poJia 3JIEKTPUUECKUX
3apsaa0B. Bzanmonencreue
3apSKEHHBIX TEJL.

3akon Kynona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUSA
3apsHKEHHBIX Tl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHIMI cyneprio3uuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
AIEKTPUYECKUI 3apsi.
Ctpoenue aroma.
[IpoBonHMKY 1

Habmronenue u npoBeieHUE OMBITOB

10 AJIEKTPU3AIUHU TEJI IPU CONPUKOCHOBEHUU U
VHYKLHEH.

HabGmronenne n oObsICHEHHE B3aMOICHCTBHS
OJTHOMMEHHO Y PA3HOMMEHHO 3aPSI)KEHHBIX TEIL.
OOBsiCHEHHUE MPUHITUIIA ICHCTBUS AJIEKTPOCKOIIA.
OOBsiCHEHHUE SIBJICHUMN JICKTPU3AINN

MIPY COMPUKOCHOBEHUH TE€JI U UHIYKIUEH

C MCIOJIb30BAaHNUEM 3HAHUIN O HOCUTEIIX
AJIEKTPUYECKUX 3apsI0B B BEIIECTBE.
Pacno3naBanne u 00ObSICHEHHE SIBJICHHUI
3JICKTPU3AIMH B MIOBCEIHEBHOMW KU3HMU.
Habmronenne u o0bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOIINUX 3aKOH COXPAHEHUS
AJICKTPUYECKOTO 3apsija.

Habmroreraue ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUYECKOTO MOJIS.
HccnenoBanue nencTBUS NEKTPUIECKOTO MMOJIS
Ha MPOBOJIHUKH U JUBJIEKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA SJICKTPHUICCKOTO

3apsiia

2.2

IlocTosTHHEII
BJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.
YcnoBus cyniecTBOBaHUs
AIEKTPUUYECKOTO TOKA.
HcTouHMKM TOCTOSTHHOTO
ToKa. JleMicTBus
AJIEKTPUUYECKOTO TOKA
(TerioBOE, XMMHYECKOE,
MAarHuTHOE).
DIIEKTPUYECKUIN TOK

B KUJIKOCTSIX U raszax.
DJIEKTPUYECKAS LIEMb.
Cwuna Toka. DJIEKTpUYECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONIPOTHUBRJICHUE BEIIIECTRA.
3akoH Oma 1151 ydactka
uenu. [locnenoBarenbHOE U
napauieIbHOE€ COeIMHEHUE
MPOBOTHUKOB.

PabGoTa 1 MOILITHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH [xoyns—JIenua.
DNeKTpuYecKre Uenu u

HaGnronenue pa3nuaHbIX BUIOB JE€HCTBUS
AJICKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BHUIOB JCHUCTBHUS B IIOBCEIHECBHOM KU3HU.
Habnronenune BO3HUKHOBEHMSI Ta30BOTO paszpsiia
Y 3JIEKTPUYECKOTO TOKA B HKHUJIKOCTH

COopka 1 uCTbITAHUE JIEKTPUUECKOM 11enu
IMOCTOSIHHOTO TOKa.

N3mepenune cuibl TOKa aMIEPMETPOM.
N3mepenne anekTpu4ecKoro HarpsKeHU
BOJIETMETPOM.

[IpoBenenuie u 00bSICHEHHE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JJIMHBI, IO TTONEPEYHOTO CEUCHUS
Y MaTepuana.

HccaenoBanue 3aBUCMMOCTH CUJIBI TOKA,
MIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUS
Ha PE3UCTOPE.

[TIpoBepka npaBuia ClI0KEHUsI HAPSKEHUN
IIPU MOCJIEI0BATEIBHOM COCAMHEHUH JBYX
pPE3UCTOPOB.

ITIpoBepka npaBuiia Jj1si CUJIbI TOKA

P NAPAIIIETBHOM COCIMHEHUH PE3UCTOPOB.
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OTPEOUTEH
ANEKTPUYECKON SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 CUTyalun Mocie10BaTeIbHOTO U
napauieIbHOTO COSUHEHHUSI POBOIHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pemenue 3agay ¢ ucnosibzoBanuem 3akoHa Oma
1 hopMyT pacué€Ta IEKTPUIECKOTO
CONPOTHBJIEHUS [P MOCIEAOBATEILHOM U
napauieIbHOM COCIMHEHUU MTPOBOHUKOB.
Onpenenenre pabOTHI IEKTPHUIECKOTO TOKA,
MPOTEKAIOIIETO YEPES PESUCTOP.

Ornpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA,
BBLJICJISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA YEpe3
JAMIIOYKY OT HaNpspKeHUs Ha Hel. Onpenenenue
KII[ narpeBares.

Uccnenoanue npeoOpa3oBaHus SHEPTUH

IIPU NOIBbEME IPy3a JICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPONCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OO0bsicHEeHNE TPUYUH KOPOTKOTO 3aMbIKAHUS
MPUHIINAIIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEIEH.
Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyms—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTosIHHBIE MArHUTHI.
BzaumopeiicTBue
ITOCTOSTHHBIX MarHUTOB.
MarsauTHoOe moJie.
MaruauTHOE 1moje 3eMiIn

HccaenoBanue MariiTHOTO B3aUMOIEHCTBUS
ITIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX
MarHuTOB MPHU UX OOBEANHEHUU U PA3/ICIICHUN.
HccnenoBanne MarHUTHOTO B3aNMMOJIEHCTBHS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsuTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBrE
MarHUTHOTO MOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
AJIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSHHBIX MATHUTOB.

N3yyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUU U Pa3/ICTICHUN.
[IpoBeneHne ONBITOB IO BU3yaIU3allAN MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3ydenue siBJeHNU HAMArHUYUBAHUS BEIIECTBA.
HccnenoBanue nercTBUS SJIEKTPUUECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTB CUJIbl B3AMMOJEHUCTBHUS KaTYIIKU
C TOKOM M MarHuTta OT CHJIbl U HAIIPaBJICHUS TOKa
B KaTyIIIKE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, NPOMBILIJIEHHOCTH, MEJIULIMHE).
N3yyeHne 1eicTBUS MarHUTHOTO OIS

Ha MMPOBOJIHUK C TOKOM.

N3yuyeHne nelcTBUs 3JIEKTPOABUTATENS.
Nsmepenne KII/] anexTpoaBurareabHON
YCTaHOBKH.

Pacno3naBanue u aHaJIN3 pa3IUyHbIX
IIPUMEHEHUM DJIEKTPOJABUTATEIIEH

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U . )

2.4

DJIEKTpOMAarHuTHas
WHIYKITUS

Omnebitel @apajnes. SABneHne
AJEKTPOMAarHUTHOU
nHaykuuu. [Ipasuno Jlenna.
DIIEKTpPOreHepaTop.

OmBITEI IO HCCICAOBAaHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICTOBAHUC
W3MEHCHUM 3HAUYCHUS U HaIrpaBJICHUA
WHAYKIOHUOHHOI'O TOKa
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CniocoObl oJTy4eHust
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMBIX
UCTOYHHKAX YHEPTUU

Hroro no pazneny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIACC
No HaumenoBanue KommuuecTBo HpOFpaMMHOC COACPIKAHUC OCHOBHBIC BUBI JCATCIBHOCTH O6y‘IaIOHII/IXCSI
/1 Pa3aciioB U TEM qacCcoB

y4eOHOTO MpeaMeTa

Pa3n

eg 1. Mexanndeckue siBJIeHUS

1.1

MexaHn4ecKoe
IIBUOKEHHE U CIIOCOOBI
€ro OIMUCAHUS

10

MexaHU4eCKOE IBHKECHHE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTEIBHOCTD
MEXaHMYECKOIr0 IBMKCHUS.
PaBHOMepHOE
NPSAMOJIMHENHOE JBUKEHHE.
HepaBuomepHnoe
NPSAMOJIMHENHOE JBUKEHHE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHu
HEPABHOMEPHOM JIBUXCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUYKEHUE.
CBo0Oo1HOE T1aJIEHNE.
OmprTel ["annnes.
PaBHOMEpHOE IBMXKEHME

10 OKPYHOCTH.

Ilepnon u wactora
oOpaienus. JIuneitHas u
yIJIOBast CKOPOCTH.

AHanu3 u 00CyXJIeHIE pa3INUHbIX IPUMEPOB
MEXaHUYECKOTO ABMKEHUSI.

OO0cy:xeHue rpaHul] IPUMEHUMOCTH MOJAETU
«MaTepHaIbHas TOUKay.

Onucanne MEXaHU4ECKOTO ABUKCHUS
pa3IuYHBIMU crioco0amMu (ypaBHEHUE, Ta0IuNa,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIbHOCTh MEXaHUYECKOTO
JBUKEHUS.

Habnrogenne MexaHn4eckoro ABUKEHUS Tella
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
T€JI OTCUYETA.

Amnanu3 tekcta ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICIIOBOE UTEHHE).

Ornpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS
Opycka Wiu ABM)KEHHUS [IapyKa MO0 HAKIIOHHON
IIJIOCKOCTH.

AHanu3 1 00CyXJIeHne CITIOCOO0B
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LenTpocTpemMuTebHOE
YCKOpEHHUE

MPUOIMKEHHOTO OIPEIeIICHUS MTHOBCHHON
CKOPOCTH.

OrnpeneneHne CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHIKOCTH, MOJCIIH
AIIEKTPUYECKOTO aBTOMOOWIIS | T. II.).
OrnpeneneHue MyTH, MPOHIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tea

10 Tpa UKy 3aBUCHUMOCTH IyTH PABHOMEPHOTO
JIBIOKCHUS OT BPEMEHH.

OOcy)aeHne BO3MOXHBIX TTPHHIIUTIOB
JEUCTBUS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(ciuIOMETpPOR).

Brruncnenue myTu 1 CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHEHHOM JIBHKCHUHN
Tena.

OrnpeneneHre TPOMICHHOTO MYTH U YCKOPEHUS
JBMDKCHUS TeJia 10 rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJINHEHHOTO
JBIDKEHUS TeJla OT BPEMCHH.

IIposepxa cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeUEmHbIX Huces, mo
COOMBEMCmayouue NPOMeNCymKiu pemeHu
OOUHAKOBWI.
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OrnpeneneHue ycKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TTOCKOCTH.

W3mepenne meproia M 9acToThl 0OpaIieHus
TeJa MO OKPY>KHOCTH.

Ornpenenenue CKOpOCTH PABHOMEPHOTO
JIBIDKCHUS TeJla 1O OKPY>KHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXAaHUYECKOTO JIBMKCHHUS
B IIPUPOJIC U TEXHUKE (Ha MpUMepax CBOOOTHO
MaJarouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U IP.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0H HproTOHA.
Bropoii 3akon HproToHa.
Tperunii 3akoH HprotoHna.
[IpuHun cynepno3uuuu
CHIL.

Cuna ynpyroctu. 3aKkoH
I'yka. Cuna tpenus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUABI
TPEHMUSI.

Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TSATOTEHUS.

Habimonenue u 00cyskIeHUE ONTBITOB

C IBMYKCHHEM TeJjla ITPH YMCHBIIICHUHU BITHSHHS
JIPYTHX TeJl, MPENATCTBYIOIINUX JIBHKECHUIO.
AHanu3 TekcTa [anumes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHEHHE 33JIaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyx1eHre BO3MOKHOCTH BBITIOJTHCHHSI
3aKOHA MHEPIIUU B PA3IMUHBIX CHCTEMaXx
OTCU€ETa.

Hab6nronenue u 006Cy)aeHNE MEXaHUYECKIX
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Y ckopenne cBOOOTHOTO
najaeHus. [[BrmkeHue miaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKast CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCcHe marepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPEIJIEHHON OChIO
BpaiieHuss. MOMEHT CHIIBL.
LenTp TsxecTn

ABJICHUH, TPOUCXOJAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa PU3MKU.

JIeficTBHA ¢ BEKTOpaMH CHJI: BBIIIOJIHEHHE
3aJIaHUM M0 CIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmroienue u/uinm npoBeieHUE ONbITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUWIOKEHHOW K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bACHEHUE SBJICHUN

C UCTIOJB30BaHUEM BTOPOro 3aKkoHa HproToHA.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa HpI0TOHA U npaBuiia CIOKEHUS CUJL.
Omnpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyanui, B KOTOPbIX HAOIIOJAI0TCS
ynpyrue negopMaiin, u uX 00bsICHEHUE

C HCIIOJIb30BAHUEM 3aK0Ha ['yka.

Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanye 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHHUA OT CHJIBI HOPMAJIBHOI'O AABJICHMA.

OO6cykneHue pe3yIbTaToB UCCIIECIOBAHN.
Omnpenenenue kodhuimenTa TpeHus
CKOJIBKCHHUSI.

N3mepenne cuibl TPEHUS TTOKOSI.
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Pemenue 3aa4 ¢ MCNoOab30BaHHEM (POPMYJIIBI
JUTSL CUJIBI TPEHHSI CKOJIBYKEHHS.

AHanu3 IBUKEHHUS TEJI TOJIBKO MO JEHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO Ta/ICHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJIeHHs OT MACChl TeNa.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKY IBYMS TE€JIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUS HEOECHBIX Tell

IIOJ1 NIEUCTBUEM CHJIbI TATOTEHUS

(c UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
BCEMHPHOT'O TATOTEHUS U (DOPMYJIBI

JUTS pacy€ra CUJIbI TSKECTH.

AHanu3 OpUrMHAIBHOTO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHMPHOTO TSATOTEHUS; BBIIIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHUE).

Habmronenue u o0cyxkaeHHE ONBITOB

M0 U3MEHEHUIO Beca Tesa MPU YCKOPEHHOM
JBUKEHUU.

AHanu3 yclIoBHi BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEPErPY3KHU.

Pemenue 3a1a4 Ha onpeieIEHUE BECa Tea

B Pa3JINYHBIX YCIOBUSX.
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AHanu3 cui, TIeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTOope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMUHbBIX TEll

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynsc Tena. M3menenne
nMIyJibca. IMmyibe CUIbL.
3aKOH COXpaHEHUs
nMmnynbca. PeaktuBHoe
JBH)KCHUE.

Mexanunueckas paboTa u
MoOIIHOCTb. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
paboTsl. [ToTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl IOBEPXHOCTHIO 3€MIJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKHUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUHU

HaOnronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPHUPYIOIINX Mepeaady UMITyJIbca

IPpU B3aMMOJICHCTBUH TEJ, 3aKOH COXPAHEHUS
UMITyJIbCa MPU a0COITIOTHO YIPYTOM U
HEYNPYroM B3aUMOJICHCTBUU TEJL.

AHanu3 cUTyaluil B OKpyXarome xu3Hu

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
UMITYyJIbCA.

Pacnio3naBanue siBIEHUSI pEaKTUBHOTO
JBUKEHUSI B IPUPOJE U TEXHHUKE.
[IpumeHneHne 3aKoHa COXPAHEHUS UMITYJIbCa
JUIsL pacuéra pe3yIbTaToB B3aUMOJCHCTBUS Tel
(Ha mpuMepax HEyNpyTroro B3auMOICHCTBUSA,
YOPYTOro LEHTPaIbHOTO B3aUMOJICHCTBUS IBYX
OJIMHAKOBBIX TeJI, OJTHO U3 KOTOPBIX
HETOJIBUKHO).

Pemenue 3a7a4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenue pabOThI CUIIbI YIIPYTOCTH

pu NMOAbEME Ipy3a C UCTIOIB30BAHUEM
HETIOJIBWYKHOTO W TOABMYKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3mepenne noTeHInaaIbHOW SHEPT UM YIPYTO
ne(OpMUPOBAHHOM MTPYKUHBI.
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N3Mepenne KUHEeTUYECKOW SHEPTHUM Tea

IO JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAILHOE CPABHEHUE U3MEHEHUS
MOTEHINAJIBHON Y KHUHETUYECKON SHEPTUM Tella
[IpY JIBUKEHHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHas MPOBEpPKa 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUHr

IIpU CBOOOHOM TaJCHUHU.

[IpumeHeHune 3aKkOoHa COXpAHEHUSA
MEXaHUYECKON SHEPTUM ISl pacuéra

MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHNUYEeCKOM OHCPIrun

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIeOaHus

7

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUO]T,
9acTOTa, aMILIUTY1a.
Marematru4yeckuil u
PY)KUHHBIN MasTHUKH.
[Ipesparienue sHepruu
pu KoJiebaTeIbHOM
TIBYKEHUH.

3aryxaromue KoeOaHusl.
BrinyxeHHble KOJIeOaHus.
Pe3zonanc

HaoOmonenne konedanuii mog A€MCTBUEM CHUII
TSHKECTH U YIIPYTOCTH U OOHAPYKECHUE
MOJ00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
AmHnanu3 kosiebaHui rpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acToThl
KOJICOaHHI MaTeMaTHYECKOTO U TPYKUHHOTO
MAasITHUKOB.

HaOmronenue u 00bsACHEHUE SIBICHUS
pe30oHaHca.

HccenenoBanre 3aBUCUMOCTH IEpHUOaa
KOJICOQHMI IMOABEIIICHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'py3a, IOABCHICHHOI'O K JICHTC, OT MAaCChI I'py3a.

HaOmronenue u o0cykaeHHEe ONBITOB,
JTEMOHCTPUPYIONTUX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHU# MPYKUHHOTO MasTHUKA OT MACChI
rpy3a U ®KECTKOCTH MPYKUHEI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJICOaHMI B OKpYXaIOIeM MHUpE.

Pemenue 3ana4, CBA3aHHBIX C BHIYMCICHUEM
WJIM OLEHKOM 4acTOTHI (IEpHo/1a) KojieOaHui
H3zmepenue yckoperus c60600H020 NAOeHUs:

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHnuyecKre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJH. [IpononbsHbIe N
nonepevyHsle BOJHEL. J[inHa
BOJIHBI U CKOPOCTH €€
pacupoCTpaHEHHs.
MexaHnuyecKre BOJIHbI

B TBEPAOM TeEIIe,
CEMICMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3BYyKa U
BbICOTA TOHA. OTpakeHue
3ByKa. IH}pa3Byk u
yIBTPa3BYK

OOHapy>keHue U aHAJIU3 BOJIHOBBIX SIBJICHUN
B OKpY’KaroIlleM MUpe.

Habntoienue pacnpocTpaHeHus PO0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapyKeHHEe aHAJIOTMYHBIX BUJIOB BOJIH

B IPUPOJIE (3BYK, BOJIHBI HA BOJIE).
Brruncnenue JUIMHbBI BOJIHBI B CKOPOCTH
pacmpocTpaHEHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIEHOE ONPEIETICHUE TPaHUI]
JaCTOTHI CJIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
HabitoieHue 3aBUCMMOCTH BBICOTHI 3BYKa

OT 4acTOTHI (B TOM YHCIIE, C UCIIOJIb30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaOmronenne u 00ObICHEHUE SIBJIEHUS
aKyCTHUYECKOI'O pEe30HaHca.
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AHaM3 OpUTHHATILHOTO TEKCTA, MMOCBAIMIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIbTPa3BYyKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPA3BYK

B MEJIMIIMHE U JIp.); BHIMOJTHCHNE 3aJaHHH

10 TEKCTY (CMBICIIOBOE UTEHUE)

Hroro no pazuneny

15

Pa3znen 3. BHCKTPOMaFHHTHOC MOJI€ H JICKTPOMATIrHUTHBLIC BOJIHbI

3.1 | DekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOLIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATrHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AICKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3yUYEHHE CBOMCTB
[ITxana >IEKTPOMAarHUTHBIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30Banue C TIOMOIIbI0 MOOMIBHOTO TeedoHa).
ANEKTPOMATHUTHBIX BOJIH AHaJN3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3ma.
DNEeKTpOMAarHuTHas IpUpoJa | AHaIU3 TEKCTOB, OMMCHIBAIOIIHNX MTPOSBICHHSI
cBera. CKOpOCTh CBETA. AIIEKTPOMATrHUTHOTO U3JyUYEHHUS B PUPOJIE:
BonHOBBIE CBOMCTBA CBETA | KUBBIC OpPTraHU3MBbI, U3ITy4eHUST HEOSCHBIX Tell
(CcMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3jinyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHue BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aau ¢ ucnoyib3oBaHueM Gpopmy
JUISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJIUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Wroro o pazaeny 6
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Pa3znea 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JlydeBas MOzieIIb CBETA.
Ncrounuku cera.
[IpsamonuHeliHOe
pacnpocTpaHEeHUE CBETa.
3atmenust Connua u JIyHBbL.
Otpaxenne csera. [1mockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTa.

[Ipenomienue ceera. 3aK0OH
npesiomieHus ceeta. IlonHoe
BHYTPEHHEE OTPAKCHHE
ceera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTpPaKE€HUS B ONITUYECKUX
CBETOBOJAAX

HaOnronenue oneIToB, AEMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJyTEHN),

U UX UHTEPIPETALMS C UCTI0JIb30BAHUEM
MOHATHS CBETOBOTO JIyYa.

OOBsiCHEHUE U MOJICTTMPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHHUIA.

HccnenoBanue 3aBUCUMOCTH YTJjla OTPaKEHUS
CBETOBOIO JIy4ya OT yIJia MaJICHUS.

N3ydeHune cBOMCTB N300paKeHUs B INIOCKOM
3epKaie.

HaGmronenne n 00bsICHEHHUE OIBITOB

0 MOJYYEHUI0 U300paKeHUI B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaGmonenne u
00BSICHEHHE OMBITOB MO0 MPEJIOMJICHUIO CBETa
Ha IPaHUIIE PA3IMYHBIX CPE/I, B TOM YHCIIC
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yrJja
MPEJIOMIICHUS OT yIJIa MaJIeHHUs] CBETOBOIO JTyya
Ha TPAHUIIE «BO3TYX—CTEKIIOM.
Pacrnio3HaBanue sIBIECHHUN OTPAXXEHUS U
MIPEJIOMJICHHS CBETA B MOBCEIHEBHOM JKU3HM.
AHanu3 1 00bSICHEHHE SIBJIEHUS ONITHYECKOIO
MHUpaxa.

Pemenue 3a7a4 ¢ NCMOIB30BaHUEM 3aKOHOB
OTPAXKEHUS U TIPEIIOMJIICHHS CBETa
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4.2 | JIMH3bI U ONITHYECKHE 6 JIunza. Xox myuedt B muu3e. | [lomydenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTtuyeckas cucrema coOuparolle u paccenBaroniei JUH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOrO pacCTOSTHUS U
u Teneckomna. ['na3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
OnTHYECKasi CUCTEMA. AHanu3 ycTpoucTBa U MPUHIIUIA EHCTBUS
bnuzopykocTs u HEKOTOPBIX ONTUYECKUX TPUOOPOB:
TATbHO30PKOCTh dboToanmnapara, MUKpOCKOTa, TEJIECKOTA.
N3yuenue Moieu riia3a Kak ONTHYECKON
CUCTEMBI. AHAU3 IBICHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e0oro 3 Pasnoxxenue 0enoro csera HaOnronenue pasznoxkeHus 6eJ10ro cBeTa
CBETa B CIIEKTP B ciekTp. OnbiTel HpOTOHA. | B CTIEKTP.
CrnoskeHHe CIIeKTPaTbHBIX Hab6nronenue u 00bSICHEHHE ONTBITOB
1BeToB. Jlucnepcust cBeTa IO MOJIYYEHHUIO OEJIOT0 CBETa MPH CII0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OTMBITOB
IO BOCTIPUATHIO IIBETA MPEAMETOB MPU UX
HaOJIOICHUH Yepe3 IIBETOBBIC (DUIIBTPHI
(LIBETHBIEC OYKH)
Wroro o pazaeny 15
Pa3nen 5. KBanroBble siBJIeHUA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOIJIOMICHUEC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue v noriomeHue

I10 UCCJICAOBAHHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTE3 O BOSMOXKHBIX pE3YyJibTaTaX OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHUA
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ceera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJIUPOBAHHUE BHIBOJIOB

U3 PE3yIbTATOB OIBITOB.

OO0cy>xaeHue TpOTUBOPEUHH TITaHETaPHOU
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTaX IEKTPOHOB.
Hab6nroneHue CruionHpix U JIMHEHYaThIX
CHEKTPOB M3TYUYEHUS PA3IUYHbIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3TYUCHUS

5.2

Ctpoenue aToMHOT0
anpa

PanpnoaktuBHOCTH. Anbda-,
0eTa- U raMMa-u3ITy4YeHHUs.
CrpoeHue aTOMHOTO siApa.
Hyxnonnas monens
aTOMHOTrO sizipa. 30Tomsl.
PagnoakTuBHEIE
npespauieHus. llepuon
IIOJIypacIaia aTOMHBIX sJIEp

OO0cy)xneHne BO3MOKHBIX TUIIOTE3 O MOCIIAX
CTPOCHHUS siIpa.

OrnpeneneHue cocTaBa siJiep Mo 3a1aHHBIM
MAaCCOBBIM M 3apsJIOBBIM YHCIIaM U

I10 MOJIOKEHHUIO B IIEPUOINYSCKON CHCTEME
AJICMEHTOB.

AHaHM3 U3MEHEHHUsI COCTaBa sJipa U ero
MTOJIOXKCHHS B TIEPUOJIMYECKON CHCTEME

MIPH O-PATHMOAKTUBHOCTH.

HccnenoBanue TPEKOB 0i-4aCTHIL TTO TOTOBBIM
doTorpadusim.

OOHapyXeHUE 1 U3MEPECHHE PATHAIIMOHHOTO
(hoHa ¢ TTOMOIIBIO JIO3MMETPA, OLICHKA €T
MHTCHCUBHOCTH.

Amnann3 OMO0JIOrnYeCKUX H3MESHEHUM,
MIPOUCXOISAIINX O ICHCTBUEM
PaIMOAaKTUBHBIX U3ITyYCHHM.
Hcnonp3oBanne palnOaKTUBHBIX U3TyYECHUN
B MCIULIHE
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5.3 | SAnepHble peakiun 7 Anepusbie peakiuu. 3akoHbl | Penienue 3a1a4 ¢ UCMOJIb30BAHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPaHEHUSI MAaCCOBBIX U 3aPSAJOBBIX YHCEII
MacCOBOI'O YHCell. DHEPrUs | Ha OMpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX siziep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ DHEpIruy. Peakuuu | HEeBO3MOXKHOCTH SIICPHON PEAKIIMH.
CUHTE3a U JACIICHUS sITIEp. OneHKa SHEPTUH CBSI3U SAEP C UCIOIb30BAHUEM
Hcrounuku sHeprun ConHua | popMysl DWHINITEHHA.
U 3BE31. SnepHas OO0cyxaeHue nepcrneKTUB UCIOIb30BAHUS
JHepreTuka. /lercreus YIIPaBIISIEMOI'0 TEPMOSAIEPHOTO CUHTE3A.
PagNOAaKTUBHBIX U3JIydeHUH | OOCyXJeHUE NPEUMYIIECTB U IKOJIOTUYECKUX
Ha J)KMBBIE OPTraHU3MBbI po0JIeM, CBSI3AHHBIX C SIAEPHON YHEPTrEeTUKON
Hroro o pazgeny 17

IHoBTOPUTEIBLHO-0000IIAKOIIMIA MOTYJIb

[TIoBTOpEHUE N
0000111eH1E
COJZIEpKaHus Kypca
bu3uky 3a 7-9 KIaccel

9

CucreMaTuzanusa u
0000111eHHE TPEIMETHOTO
coJiepKaHUs U OTbITa
NEeSATETHbHOCTH,
IPUOOPETEHHOTO

IpY M3YYEHUHU BCETO Kypca
(U3UKHM OCHOBHOT'O OOILIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
roCyJapCTBEHHOMY
AK3aMeHy 1o (pu3mKe

TUTSI 00y UaroInXCs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMeT

Brlinonnenne yueOHbIX 3aJaHUi, TPEOYIOIMIMX
JIEMOHCTPAILIMY KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIIMX €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

— MPUMEHEHUS MMOJYYEHHBIX 3HAHUHN

JUTSl HAY9HOTO OOBSICHEHUST (PU3HUECKIX
SABJICHUM B OKPY’KAIOLLEW IPUPOJIE,

B MOBCEIHEBHOM JKM3HU U BBISBJICHUS
(hU3NYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHHUS OCBOCHHBIX
AKCTIIEPUMEHTAJILHBIX YMEHUI

JUUISL UCCIieoBaHus (PU3UUYECKUX SBICHUH,
B TOM YHCJI€ JJI POBEPKHU TUIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a1a4, B TOM YHCIIE
MPEANOoJaralonX UCIOIb30BaHue (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJICPKAHUH
pPa3IUYHBIX pa3AesioB Kypca PU3UKH.
BelmonHeHMe 1 3a1yTa TpynnoBbIX WIN
WHIUBUy AJIbHBIX TPOEKTOB, CBA3aHHBIX

C cofiepKaHHEM Kypca (pU3uku

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

61



