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denepanbHas pabodas mporpaMma 1o yueoHomy npeamety «Dusnkay (6a30BbIi
ypOBeHbB) (TIpeaMeTHas 001acTh «ECTeCTBEHHO-HAYyYHbIE TIPEAMETHI») (1anee
COOTBETCTBEHHO — MporpaMma 1o ¢pusuke, Gru3nKa) BKI0YACT MOSCHUTEIHHYIO
3aIHCKY, COACpKaHue 00YUEHUS, TUTAHUPYEMBIC PE3YIbTaThl OCBOCHUS TIPOTPAMMBI
1o (pu3uKe, TeMaTUYECKOE MIIaHUPOBAHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3rke Ha ypoOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs COCTABJICHA Ha
OCHOBE TMOJIOKEHUUA W TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YypOBHE
OCHOBHOM 00pazoBarenbHOM mporpammsl, npeactaBieHHbx B DT'OC OO0, a Takxke ¢
yu€ToM (enepanbHOi paboueil mporpaMMbl BocniuTanusi U KoHieniuu npenojaBaHust
yueOHoro npeamera «dDuznkay.

Conepxxanue mporpamMmbl 10  (U3UKE HamNpaBlIeHO Ha  (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTU OOYYAIOIIUXCSI U OPraHU3aluio U3y4eHus: (pUu3nKu
Ha JIeATENbHOCTHOW OCHOBE. B mporpaMme mo (u3uke y4uTBIBAIOTCS BO3MOXHOCTU
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k MmIaHUPYyEMbIM
JUYHOCTHBIM M METANpeIMETHBIM PE3yJIbTaTaM OOyUYeHHUS, a TAKKE MEXKIPEIMETHBIC
CBA3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEJAMETOB Ha YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHUs.

[IporpamMma 1o ¢u3MKe ycTaHaBIMBAET pacHpeielieHne yueOHOro Marepuaia Iio
rojgam o0y4eHus (1o Kjaccam), mpeJiaraeT IpUMEpPHYIO MOCIIE0BATEIbHOCTD U3YUEHUS
TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COACPKAHUS B YUETE BO3PACTHBIX
0COOEHHOCTEHN 00yUYaroIIMNXCS.

[IporpamMma no ¢usmke pazpaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOIIH
YUUTENIO B CO3/IaHUuU paboueil mporpaMMsl 10 y4eOHOMY IIPEIMETY.

®u3nka SBISETCS CHCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYYHbIX Y4E€OHBIX
PEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB U SIBJICHMI,
U3y4aeMbIX XHMHEH, Ouoyiorueil, actpoHomuer u (usmdeckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KAapTUHY MHpa, MPEAOCTaBisieT HauboJiee SICHbIC
o0Opa3ipl MPUMEHEHHs] HAYyYHOTO METO/Aa TIO3HaHWs, TO €CTh CIoco0a MOMydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Ongna w3 TWaBHBIX 3adad (u3MUecKoro oOpa3oBaHMsI B CTPYKType OOIIero
o0pa3oBaHMs COCTOUT B (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH U HHTEpeca
K HayKe y oOydaromuxcsi.

Nzyuenne pusmku Ha 6a30BOM ypOBHE MpEJIOJiaraeT OBJaJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOITIMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTb:

Hay4YHO OOBSACHATH SABJICHHA,

OLICHHUBATh U TIOHUMATh OCOOCHHOCTH HAay4YHOI'0 MCCJICAOBAaHUA;
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HHTCPIIPCTHPOBATDH JaHHBIC )41 HUCIIOJIB30BAaTh HAaY4YHBIC JOKa3aTCJIbCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

Lenu n3yueHus: pU3MKU HA YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs ONPEICIICHBI
B Konuenuum npenopaBanust ydeOHoro npeamera «®Pusuka» B 00pa3oBaTEIbHBIX
Opra”Hu3anusax Poccuniickon denepanun, peANU3YIOIIUX OCHOBHBIE
oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBepkAEHHONW  pemeHuem  Komieruu
MunuctepcTa pocsetniennst Poccuiickoit deneparuu (mpotokost ot 3 aexadps 2019 r.
Ne TTIK-48H).

Lenu n3yuenus: pu3nKu: NpuOoOpPETEHNE UHTEPECAa U CTPEMIICHHS 00yUYaIouXcs K

HAay4YHOMY M3yYEHHIO
OPUPOABI, PA3BUTHE WX HMHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE

MPEACTABICHUI O HAYYHOM METO/I€ MO3HAHUS U OPMUPOBAHUE

HCCICAO0BATCIILCKOI'O OTHOMICHUSA K OKPYZKAIOIUM ABJICHUAM q)OpMI/IpOBaHI/IC Hay4HOTI'O
MHUPOBO33PCHUSA KaK PC3YyJIbTaTa N3YUCHUA OCHOB

CTPOCHHMSI MaTepuu U (PYHIAMEHTAJIbHBIX 3aKOHOB (pu3uKu; (GopMUpOBaHUE
IpEICTaBICHUNA O POIM (PU3UKHU [T PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJOTMM; pa3BUTHE MPEICTaBICHMM O BO3MOXKHBIX cdepax  Oymyuei
po(EeCCUOHATIBHOM IESITENIbHOCTH, CBA3aHHON ¢ (PU3UKOM, MOJTOTOBKA K AAJIbHEUILIEMY
O0OyYEHHIO B ’TOM HAINPABIICHUU.
JlocTikeHre 3THX LieJield NporpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:
npuoOpeTeHne 3HaHUI O TUCKPETHOM CTPOEHUH BEILIECTBA, O MEXAHUUYECKUX,

TEIIOBBIX, SJIEKTPUUCCKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUAX; IPHOOpETCHNUE YMEHU
OTUCHIBATH U OOBSACHATH (PU3UUECKUE SIBJICHUS

C HCIIOJIb30BAHHECM IIOJTYUCHHBIX 3HaHI/II>'I; OCBOCHHC MCTOJOB PCIICHHA HpOCTef’IHII/IX
pvaéTHBIX 3aJa4 ¢ UCIIOJIb30BAHUCM

duznyeckux Mojeneil, TBOPUYECKUX MU MPAKTHKO-OPUEHTHUPOBAHHBIX 3a7ad; Pa3BUTHE
yMEHUM HaOII0aTh MPUPOIHBIE SBJICHUS U BBITIOJHSITH OMBITHI, JJAOOPATOPHBIE padOTHI
U JKCIIEPUMEHTAJIbHbIE MCCIEA0BAaHUS C MCIOIb30BaHUEM HU3MEPHUTENbHBIX MPUOOPOB;
OCBOCHHME MPUEMOB pPabOThI ¢ HHPpOpMaNUEH (PUINYECKOTO COACPNKAHUS, BKIIFOYAS
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3UKH, aHAIM3 H KPUTHYECKOE
OlLICHMBaHUE UH(POPMALIUN; 3HAKOMCTBO €O chpepamu mpoPecCHOHATIbHOM IeATebHOCTH,
CBSI3aHHBIMHU
¢ (u3MKOW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSAX
(bU3YEeCKON HAYKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOILIEro
obpasoBanwus oTBoaUTCS 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B Heziento), B 8 Kiracce
— 68 yacoB (2 yaca B Hezienr0), B 9 knacce — 102 yaca (3 yaca B HEJIETIO).
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[IpennaraemMslii B mporpaMMe 1o Gu3MKe MepeueHb JIabopaTOPHBIX pabOT U OTIBITOB
HOCUT pEKOMEHJATEIbHBIA  XapakTep, YYHTEIb JelaeT BBIOOp MPOBEICHUS
7a00paTOpHBIX pabOT © OMBITOB C Y4YE€TOM WHAWBUIYAIBHBIX OCOOCHHOCTEH
00ydJarommxcsi, CIHUCKa OHKCICPUMEHTAJIBHBIX 3aJlaHui, TpeaIaraéMbIX B paMKax
OCHOBHOTO IOCYZapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.

COJEPXAHUE OBYUYEHUA

7 KIIACC Pa3pen 1. ®u3uka u eé posib B IO3HAHUM OKPYKAOLIEro MUPa
®usuka — Hayka o mpupoae. Asnenns npupoasl. PU3NYECKUE ABICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckre BeaInuuHbl. Mi3Mepenne pu3nueckux BeandnuH. Guznueckue npuoopsl.
[TorpemHocTs M3MepeHnt MexxayHapoaHas CHCTEMA EAUHULL.

Kak ¢usmka wu jgpyrue  ecTeCTBEHHbIE HAyKd  HM3Yy4alOT  IPUPOJY.
EcTecTBeHHO-HAyUHBIA METO/I ITO3HAHUS: HaOJI0ICHUE, TTOCTAaHOBKA HAYYHOT'O BOMPOCA,
BBIJIBIDKCHUE TUIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUNOTE3, 0OBSICHEHUE
HaOro1aeMoro sipjieHus. Onucanue PU3NUEeCKUX SBJICHHUHN C TOMOIIBbIO MOIENEH.

Jlemoncmpayuu

MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusznueckue npuOOpsl U IpoLEeaypa NPSIMbIX U3MEPEHNN aHAJIOTOBBIM U IU(PPOBBIM
pruOOPOM.

Jlabopamophvie pabomwi u onvimol

OnpeneneHue EeHbl JeJIeHUS MKaIbl U3MEPUTEILHOTO MPUOopa.

N3mepenune paccTossHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO TeEJA.

Onpenenenue pa3MepoB MajbIX TEJ.

N3Mmepenne TtemmepaTypbl MpH MOMOIIHM KUAKOCTHOIO TEPMOMETpA M JaTUUKA
TeMrepaTyphbl.

[IpoBeneHne ucclieIoBaHUs MO MPOBEPKE TUIIOTE3bI: JATBHOCTH MOJIETA HIAPUKA,
MYIIEHHOT'0 TOPU30HTATIBLHO, TeM 0OJIbIIe, YeM OOJIbIIIE BHICOTA ITYyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJICHUA O CTPOCHUM BelleCTBA

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBmxeHue yactuil BemecTBa. CBs3b CKOPOCTH JABMKEHUS YACTHUIL C TEMIIEPATYPOH.
bpoyHoBckoe nBmxkenue, nuddysus. BzanmonelicTBre 4acTHI] BEMIECTBA: MPUTKECHUE
Y OTTAJIKUBAHUE.
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AFpeFaTHBIC COCTOAHHMA BCHICCTBA: CTPOCHHUC TIa30B, }I(I/I,Z[KOCTeﬁ 141 TBépI[LIX
(KpI/ICTaJIHI/I‘IeCKI/IX) Tea. B3anMocCBs3b MCIKIOY CBOMCTBaMH BCIICCTB B PA3HBIX
arperaTHbIX COCTOSHUAX MW HUX ATOMHO-MOJICKYJISIDHBIM CTPOCHHCM. OcobeHHoOCTH
arperaTHbIx COCTOSIHUM BOJBI.

Jlemoncmpayuu
Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.

Habmonenue nuddysun.
HaGmonenne sBIeHU#, OOBSACHSIIONIMXCSA TMPUTSIKEHHUEM WIA OTTAIKHBAaHHEM
YaCcTHII BEUIECTBA.

Jlabopamophwsie pabomwi u onvimol
OrneHka 1raMeTpa aToMa METOZIOM PSJIOB (C UCTIOIb30BaHueM GoTorpaduii).
OnbITH TI0 HAOIOICHUTO TETIOBOTO PACITUPEHUS Ta30B.

OnbITE IO O6Hap}I)I(€HI/IIO IICﬁCTBHH CUJI MOJICKYJIIPHOTO IIPUTAKCHUA.

Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl

Mexanunueckoe 1BHKeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE JIBH>KEHHE. CKOPOCTb.
CpenHsst CKOpOCTh IPY HEPABHOMEPHOM ABVKEHHUH. Pacu€T myTr u BpeMEHH JBUKECHMUS.

SBnenue nHepuMu. 3aKOH HHEpLMH. B3aumoaeicTBue Ten Kak IPUYMHA U3MEHEHUS
CKOpOCTH IBM)KEHHMSA Tell. Macca Kak Mepa MHEPTHOCTH Tena. 1InoTHocTs BeecrTsa.
CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEIIECTRA.

Cuia Kak XapakTepHUCTHKa B3auMoJencTBHs Tesl. Cuila ynpyrocTu u 3akoH I'yka.
M3mepeHne cuiibl C TOMOIIBIO JUHAMOMETPA. SIBJIEHNE TATOTEHUS U cuiia TshkecTu. Cuiia
TSKECTH Ha Ipyrux ruianerax. Bec tena. HeBecomocts. CrioxkeHue cui, HalpaBJICHHbIX
no oxHoM npsMoi. PaBHoxelcTByromas cwi. Cuiia TpeHusa. TpeHue CKOJIbKEHHS U
TpPEHHUE MOKOsl. TpeHne B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHnuecKoro IBMKEHHS Tela.
N3mepenne cKkopoCTH MPSIMOJIMHEHHOTO JBUXKCHMUS.
HabGnronenue siBneHust HEPIUN.
HaOmronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEI.

CrioxeHune CHl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamophvie pabomwi u onvimol

OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBIDKEHHUS (IIapHKa B JKMIKOCTH, MOJACIIN
JJIEKTPUUECKOr0 aBTOMOOMJIS M TaK Jajiee).

OnpeneneHne cpeHel CKOPOCTH CKOJBKEHHS OpycKa WM IIapHKa 10 HAKIOHHOM
IUIOCKOCTH.
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OnpeneneHne MIOTHOCTH TBEPAOIO TENA.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTshKEHUS (fedopMannn) Mpy>KUHBI
OT NPWJIOKEHHOM CHUJIBI.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHHSI OT BEca TeJla
Y XapaKTepa COMPUKACAIOLIUXCS ITOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

JaBnenne. CrocoObl yMEHBIIGHUS] W YBEIMYCHMS JaBiieHus. JlaBiaeHue rasa.
3aBUCUMOCTb JIaBJICHHS raza oT 00bEMa, TemnepaTyphl. [lepenaua napineHus TBEPABIMU
TeIaMH, JKHIKOCTIMH U Ta3zamu. 3akoH Ilackams. IlHeBMaTmyeckwe MaIIWHEL.
3aBUCUMOCTh JaBJICHUSI JKUJAKOCTH OT TJYyOMHBI. ['HMApOoCTaTUYECKUN MapajoKc.
Coobmaromuecst cocyanl. ['uapaBinyeckue MEXaHu3Mbl.

Atmocdepa 3emnn u armochepHoe AaBiaeHue. [I[pUUnHbBI CyIIeCTBOBaHMS
Bo3aymIHON 00070uku 3emiun. OnbiT Toppudemu. U3mepenue armocdepHoro
JaBJICHHS. 3aBUCHMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubopsI 17151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlelicTBHE JKMIKOCTM M Ta3a Ha MOTPYKEHHOE B HHUX TeJo. BblITalKHMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu
3aBUCUMOCTH JABJICHUS ra3a OT TeMIEPaTypPhI.
[Tepenada naBiaeHUs KUAKOCTHIO U Ta30M.
Coobmiaromuecs: COCy/Ibl.
['mapaBnnueckunii mpecc.

[IposiBeHue neicTBUs aTMOCPEPHOTO JTABIICHUS.
3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT O00BEMA MOTPYKEHHON YacTH Tena U
IJIOTHOCTH JKUAKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VcnoBue muaBaHus TEl: IJIaBaHUE WIIM IIOTPYKCHUC TCI B 3aBHCHMOCTH  OT
COOTHOIICHMS TNIOTHOCTEHN Tela 1 KHUIOKOCTH.

Jlabopamophvie pabomwi u onvimol

HccnegoBanue 3aBUCHUMOCTM Beca Tejla B BOJE OT OObEMa MOTPY>KEHHOM B
JKUJIKOCTh YaCTH Tea.

OmnpeneneHre BBITAIKUBAIOIIEH CHIIBI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKUBAIOLIEH CHUJIbL, JCHCTBYIOLIEHM HA TEIO B
YKUJIKOCTH, OT MACCHI TeJa.
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OnbITHI, IEMOHCTPUPYIOIIKUE 3aBUCUMOCTh BBITAJIKMUBAIOIIEH CHIIbI, IEUCTBYIONIEH
Ha TEJO B KUJIKOCTU, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YACTH TeJa U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAHHUE JIOJKH U OmIpenesieHue e
Ipy30M0AbEMHOCTH.

Paznen 5. PabGora u MomHOCTH. JHeprust MexaHuueckas

paboTa. MOIIIHOCTb.

[IpocTeie MeEXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHUs
peiuara. IlpuMeHeHue mnpaBuia paBHOBECHUS pblyara K OJOKY. «30JI0OTOE MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. Kunetnueckas u noteHuuanbHas sueprus. [Ipespaiienue
OJIHOTO BU/1a MEXaHUYECKOM SHEPTUU B APYrOM. 3aKOH COXPAHEHHUSI DHEPTUU B MEXAHHKE.

Jlemoncmpayuu
ITprmMepsl TPOCTHIX MEXAHU3MOB.

Jlabopamophwsie pabomwi u onvimol

OHpCI[CJIGHI/Ie pa6OTBI CUjibl TPCHUA IIPH PABHOMCPHOM [IBH)XKCHHHM TCJIa  IIO
FOpI/I3OHTaHBHOﬁ IMOBCPXHOCTH.

HccenenoBanue ycaoBUi paBHOBECHUS pblyara.
N3mepenne KII/] HakIOHHON IUTIOCKOCTH.

N3yueHne 3ak0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

8 KJIACC Pazgea 6. TenuioBbie siBJeHUS

OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJT. OTIBITHL, TIOJITBEPKIAFOIIUE OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH.

Mopenu  TBEPAOrO, IKHUAKOTO H  Tra3000pa3HOrO0  COCTOSIHMM — BEIIECTBA.
Kpucrammueckne u amopdusie Tena. OObsiCHEHUE CBOMCTB Ta3oB, >KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKECHUI MOJIEKYJIIPHO-KUHETUUECKON Teopun. CMaunBaHUe
Y KallWUIAPHBIC SIBJICHUS. TeIIoBOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TETLIOBOTO JIBUKEHUS YACTHII.
Bayrtpennsis sueprus. CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH: TeIUIonepeaada u
COBEpIICHUE paboTHI. Bubr TEIUIONEPEAAYU: TEIJIONPOBOJHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TeruioTel. YnenpHas TEIUIOEMKOCTh BeIIeCcTBa. 1emIiooOMeH W
TEIUIOBOE paBHOBECHE. YpaBHEHHME TeIIOBOro OaynaHca. [InmaBieHwe W OTBEpleBaHUE
KPUCTAJUIMYECKUX BEHIECTB. YJenbHas Teriora IutaBieHus. IlapooOpasoBanue u
kouaeHcarus. Mcnapenue. Kunenue. Y nenbHas TemioTa mapooOpa3oBaHuUs.
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3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TABJICHHUS.
BnaxHocTts Bo3myXxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPaHMUSL.
[Tpunnmner pabotsl TeroBbix asurarenei KIIJ[ TermoBoro npurarens. TemnaoBsie
JIBUTATEIN U 3alIATA OKPYKAIOLIEH CPEBI.

3aKoH COXpaHCHHA U MPEBPALICHNUA SHCPIUH B TCIJIOBBIX ITPOICCCAX.

Jlemoncmpayuu
Habmronenue 6poyHOBCKOTO JABUKEHUS.
Ha6mronenue nuddysun.
Habmronenue sBieHnt cMauyMBaHKS M KalMMJLIAPHBIX SBICHUM.

HaGnronenue TemioBoro paciiupeHus Tedi.
N3menenue paBieHWs Ta3a NpU HM3MEHEHWHM O0O0bEMAa M HarpeBaHUU WIH
OXJIaXKJICHUH.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Buns! Teruionepeaayn.

OxJtaxkieHue npyu COBEPIIEHUH padOTBhI.

Harpeanue npu coBepiieHHH padOThl BHEUTHUMH CUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habmoienue kuneHus.

Ha6nrogenue noctosiHCTBA TeMITepaTyphl MPU MJIaBJICHUU.

Mojenu TeIIOBBIX ABUTATEIICH.

Jlabopamophwvie pabomwi u onvimol

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITI O BBIPAILIMBAHUIO KPUCTAJJIIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbIThl IO HAOMIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
TeJl.

Onpenenenue gaBjaeHUs BO3lyXa B 0ajUIOHE MIMPHULIA.

OnBITHI, JTEMOHCTPHUPYIONIUE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro o0néMa u
HarpeBaHUs WIN OXJIAKICHUS.

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

HaGnronenue n3mMeHeHus BHyTPEHHEW HEPTUM Teja B pe3yJibTaTe TeIionepeauu
¥ paOOThl BHEIIIHUX CHI.

UccnenoBanue sBICHUS TEIUIOOOMEHA TPHU CMEIIMBAHWM XOJIOJHOW W Topsiuei
BO/IBL.
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OmnpeneneHre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOHM IPHU TEINIOOOMEHE ¢
HarpeThiM METAITIMYECKUM LIUIHH]IPOM.

Omnpenenenne yenbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca uCHapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIIAXKHOCTH Bo3ayxa. OmnpeneneHue
yJI€JbHON TEIUIOTHI IUIaBJICHUS JIbJIA.

Paznen 7. DiaekTpruyeckue 1 MATHUTHBIE SIBJICHMSI

Onexktpuzanusi Ten. J[Ba poda dJEKTpUYECKUX 3apsaoB. BiaumopeiicTBue
3apsKEHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS 3apsKEHHBIX TEI
OT BEJIMYMHBI 3aPSAJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

Onektpuueckoe 1mone. Hampsok€HHOCTh  3iekTpuyeckoro mons. [IpuHnmn
CYMNEPIO3ULIMU JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »sraekTpuyecKuX 3aps/ioB. ODJEMEHTAPHBIM JJICKTPUYECKUN  3apsil.
Crpoenue atoma. [IpoBOJHUKK M JUAJIEKTPUKH. 3aKOH COXPAHEHHUS AJICKTPUUYECKOTO
3apsa.

DIIEKTPUYECKHUIN TOK. Y CIIOBUS CYIIECTBOBAHMS JIEKTPUUECKOro Toka. IcTouHMKM
MOCTOSTHHOTO  Toka. JIeHCTBUS 3JIEKTPUUECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B )KUIKOCTAX U razax.

OnekTpuueckas uenb. Cuiia Toka. DNeKTpuyecKkoe HarpsbkeHue. CONpoTUBIICHHE
MPOBOJIHUKA. Y JEIbHOE COMPOTUBIICHWE BemiecTBa. 3akoH Oma [Jid ydacTKa UEMH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCIMHEHUE TPOBOJHUKOB.

PaboTa n MOUTHOCTH 3JIEKTpUUYECKOTro ToKa. 3akoH Jlkoynga—JIeHua. DnekTpuueckue
LEMU U MOTPEOUTEH JIEKTPUIECKON dHEepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

IlocTtosinHble MaruuThl. B3ammoaencTBHE MNOCTOSIHHBIX MAarHuToB. MarumTHOE
noJjie. MarauTHoe 1osie 3eMJId U €ro 3HaueHME 1)1 KUu3HU Ha 3emuie. OnbIT OpcTena.
MarnuTtHoe 1oJje JIEKTPUIECKOro Toka. [[pumMeHneHne 3JeKTpOMarHuToB B TEXHUKE.
JleiicTBME MarHUTHOTO TOJI Ha TPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb ITOCTOSHHOTO
TOKa. Mcnosib30BaHuEe  3JIEKTPOABUTATEIICH B TEXHHUYCCKHUX
YCTPOMCTBAX A Ha TPaHCIIOPTE.

Onbitel Dapanes. SBneHue saeKTpoMarHuTHOW wuWHAyKIUU. [IpaBuno JleHna.
Onextporenepatop. CrocoObl MOTyYEHUS SIACKTPUUYECKON IHEPTUU. DIEKTPOCTAHITUN
Ha BO30OHOBIISIEMBIX HCTOUYHHUKAX YHEPTHH.

Jlemoncmpayuu
DIIeKTpU3aLus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEl.
YCTpONCTBO U IEUCTBUE IIEKTPOCKOTIA.

3J'ICKTpOCTaTI/I‘-IeCKa$I UHAYKIOWA.

10
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3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPsJIOB.

[IpOBOIHUKY U JUATIEKTPUKH.

MoenupoBaHr€ CUJIOBBIX JIMHUN SJIEKTPUUYECKOTO TOJIA.
HcToyHnKHN TOCTOSHHOTO TOKA.

JlencTBUS NEKTPUUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3Mepenne 3JIeKTpUIeCcKOro Haps>KeHUs BOJIBTMETPOM.
Peocrar u MmarazuH CONpOTUBIIEHUN.

BzaumoelicTBrUE NOCTOSSHHBIX MAarHUTOB.

MoennpoBaHre HEBO3MOXHOCTH PA3/ICIICHUS MTOJOCOB MarHuTa.
MoaenupoBaHre MArHUTHBIX MOJIEM MIOCTOSIHHBIX MATHUTOB.
OmneiT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

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

UccnenoBanue siBiaeHUS 3JIEKTPOMATHUTHON UHAYKIIHH.
Onbitel Dapajes.

3aBUCUMOCTh HalpPaBJICHUSI UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOBHUKHOBEHUS.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophvie pabomwi u onvimol
OnbITHI 110 HAOTIOACHHIO SJICKTPU3AIUH TEJ HHIYKIIUCH U TPH CONPUKOCHOBEHHH.
HccnemoBanue MEHCTBUS JIEKTPUIESCKOTO TOJIST HA TIPOBOIHUKH U JTHDJICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKA.
M3mepeHue u peryJIMpoBaHUe CHJIBI TOKA.
H3mepenue v peryIupoBaHKe HAPSHKCHHUS.

HccnegoBanue 3aBUCHMOCTM CHJIBI TOKAa, MIYIIEr0 4Yepe3 PEe3ucrop,  OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUSI HA PE3UCTOPE.

OHBITLI, ACMOHCTPUPYIONIUEC 3aBUCUMOCTDb JJICKTPHYCCKOI'0 COIIPOTHUBJIICHHA
IIPOBOJHHKA OT €I'0 AJHHEBI, INIOMAAN ITOIICPCUYHOT'O CCUCHUA U MaTCpHaiia.

IIpoBepka mpaBuiia CIOKEHHUS HAINPSHKEHUM TIPU MOCIEA0BATEIBHOM COECIUHEHUU
JBYX PE3UCTOPOB.

[TpoBepka npaBuia AJisg CHIbI TOKA NP MapajieIbHOM COETMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, MAYLIETO Yepe3 pe3UCTOP.

OHpCI[GJICHI/IC MOIIHOCTH 3JICKTPUYICCKOI'O TOKaA, BBIJICISIEMOM HA pE3UCTOPE.

11
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HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, HAYIIETO 4epe3 JaMIO4yKy,  OT
HaNpsDKEHUs Ha HEeH.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanue MarHUTHOTO B3aUMO/ICHCTBHSI TOCTOSTHHBIX MarHUTOB.

W3ydyeHre MarHuTHOTO TOJIS TMOCTOSHHBIX MAarHWTOB MpPH UX OOBEAMHEHUU HU
pasjeneHun.

HccnenoBanue OeiCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OHBITBI, ACMOHCTPUPYIOIIUE 3aBHUCHUMOCTH CHJIbI BBaHMOHCﬁCTBHH KaTylmiku C
TOKOM N MardvTa OT CWJIbl TOKAa W HAIIPAaBJICHUA TOKA B KATYIIKC.

N3ydenune neMcTBUs. MarHUTHOTO 1011 HA IIPOBOJHUK C TOKOM.
KoHncTtpyupoBanue u nu3ydenue padoThl 2JIEKTPOIBUTaTES.
N3mepenne KII/I anexTpoaBUraTeIbHON yCTaHOBKH.

OMBITHI 110 HCCJICAOBAaHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOHUNU: UCCIJICTOBAHNC
W3MEHCHUH 3HAUCHUS U HaIrpaBJICHUA MHAYKIUOHHOI'O TOKA.

9 KJIACC Pa3znen 8. Mexannyeckue siBJIeHUSA

Mexanuueckoe  JABWKEHME. MarepuanibHas  Touka. Cucrema  OTcYETa.
OTHOCUTEIBLHOCTh ~ MEXAaHMYECKOTO  JBWKEHHUA. PaBHOMEpHOE  NPSMOJIMHEHHOE
nBuxkeHue. HepaBHoOMepHoe TmpsMosiMHElHOe ABWkeHue. CpeaHsii U MTHOBEHHas
CKOPOCTB TEJIa MPU HEPABHOMEPHOM JBHKEHUH.

Yckopenne. PaBHoyckopeHHOE TIpsMOIMHEHHOe JBkeHHe. CBOOOIHOE IMaJICHHE.
OnsiTel I'anumnes.

PaBHOMepHOE [BHKEHHE 1O OKpykHOcTU. llepuon u wactora oOpaiieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBoiii 3akoH Herotona. Brtopoit 3akon Herorona. Tpermit 3akoH HproToHa.
[IpyHIMN CyNIEpIIO3UIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuiia TPEHHSI CKOJBXKEHHUS, CHIIa
TPEHUs MIOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTH U 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO MaJCHHUS.
JBmxenue minanetr Bokpyr Comuua. IlepBas kocmuueckasi ckopocTb. HeBecoMocTs u
MepErpy3KH.

PaBHOBecue wmatepuanbHON TOukM. AOcomoTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TsixecTn.

Nmnynec Tena. M3meHenne wummynbca. MmiynsC cuiibl. 3aKOH COXpaHEHHS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass paboTa ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, yNPYrOCTH, TPEHHS.
Cas13b 3Hepruu 1 padoThl. [loTeHranbHas SHEPrUs Tena, NOHATOr0 Ha/l HOBEPXHOCTHIO

12
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3CMIIN. HOTCHHI/IaHI)HaSI OQHCPIHUA CXKaTou IIPY>XHUHBI. Kunernueckas OHCPIHUA. TeopeMa 0
KHHETUYECKOMN OHCPI'UHU. 3aKoH COXpaHCHHUA MEXaHUYECKOU OHCPIHUH.

Jlemoncmpayuu

HabGnronenue MexaHMuecKoro JIBHKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX Tell OTCUETa.
CpaBHeHHE MyTeW U TPACKTOPUIN IBUKEHUS OJJHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO
pPa3HBIX TEJ OTCYETA.

HSMGpCHI/IC CKOPOCTH U YCKOPCHHUA HpﬂMOHHHCﬁHOFO JABUOXKCHUA.
I/ICCJIGI[OBEIHI/IG IIPHU3HAKOB PABHOYCKOPCHHOT'O ABUKCHUS.

HaOmroneHne nBUKEHMs Tela 0 OKPYKHOCTH.

HaOmtoneHne MexaHWYeCKHX SBJICHUH, INPOUCXOASIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUM OTHOCHUTEIBHO KaOMHETa
(du3HKH.

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U ACHCTBYIOIIEH HAa HETO CUIIBI.
HaburoieHne paBeHCcTBa CUII ITPU B3aUMOICHCTBUU TEIL.

W3meHenue Beca Tesa Ipu yCKOPEHHOM JBHKECHUM.

[leperaua uMIrynpca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTrUU pU B3aUMOJECHCTBUM TE.

CoxpaHeHne UMITyJIbCAa IPHU HEYTIPYTOM B3aUMOJACHUCTBHH.

CoxpaHeHHe UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKON PHEPTUU TIPU CBOOOTHOM IaJICHUU.
CoxpaHeHHEe MEXaHMYECKOM HSHEpruM IMpu ABWKEHUHM Tella MOJA JEHCTBUEM
MPY>KUHBL.

Jlabopamophvie pabomwi u onvimol

KoHcTpymnpoBaHnue TpakTa Il pa3roHa M JaTbHEHIIET0 paBHOMEPHOTO JBHKEHUS
IapyKa WA TEICKKH.

Omnpenenenre cpeaHell CKOPOCTH CKOJBXKEHUSI OpyCKa WM JIBIDKCHHSI IIApUKa 10
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCKOPEHUs Tella MPU PABHOYCKOPEHHOM JIBIDKCHHH IO HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHHU TIPH PAaBHOYCKOPEHHOM JIBM)KCHHH
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPU PAaBHOYCKOPEHHOM JBHKEHUU 0€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSATCSI KaK PsJT HEUETHBIX YUCEN, TO COOTBETCTBYIOIIHNE TTPOMEKYTKH
BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHSI CKOJBXEHUS OT CHJIBI HOPMaJIbHOTO
JIaBJICHMS.

13
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Onpenenenne korpuIueHTa TPEHUS CKOJIbKEHMUSL.
Onpenenenne KECTKOCTU NPYKUHBI.

Onpez[eﬂeHHe pa60TI)I CUjibl TPCHUA IIPH PABHOMCPHOM JIBH)XKCHHHM TCJIa  IIO
FOpI/IBOHTaJIBHOﬁ ITOBCPXHOCTH.

Omnpenenenre pabOThl CHIbI YIIPYTOCTH IPH MOABEME Ipy3a € HCIOJIb30BAHUEM
HEMOJBW)XHOTO U MOABUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexannueckue KoJae0aHNA H BOJHBI

KonebarenbHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTUKW KOJICOAHW: TMEepUOI,
4acToTa, aMIUINTyJa. MareMaTu4yecKuid W TpYXKUHHBIM MasTHUKHU. [IpeBpaleHue
DHEPI'UH IPH KOJIeOATSIHPHOM JIBUKEHUH.

3aryxarorue kosiebanus. BeiHyxaeHHble kKosieOanus. Pe3onanc. MexaHudeckue
BOJIHBI. CBOMCTBAa MeXaHW4YECKUX BOJH. [IpomonbHbIE M momepeyHble BOJHBL. J[nmHa
BOJIHBI M CKOPOCTh €€ pacnpoCTpaHCHHs. MeXaHM4YeCKUE BOJHBI B TBEPAOM TeEIIE,
CEHCMHUECKHE BOJIHEI.

3ByK. I'poMKocTh 3Byka M BbIcOTa ToHa. OtpaxkeHue 3Byka. HMupa3Byk wu
yIbTPa3BYK.

Jlemoncmpayuu
Habmronenue konebanuii Tea moja 1eMCTBUEM CHIIBI TSXKECTH U CHJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOnronenue BoIHYXACHHBIX KOJIEOaHHUM U pe30HaHCa.
Pacnipoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJEIH).

HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOThl. AKYCTHUECKUI
pE30HaHC.

Jlabopamophvie pabomwi u onvimol

OnpeneneHne 9acTOThl ¥ MIEpro/1a KOJIeOaHU MaTeMaTHIECKOT0 MassTHUKA.

OmnpeneneHre 4acTOThI U MEpUOa KoJieOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIeproIa KojieOaHWH TIOIBEIIICHHOTO K HUTH Ipy3a OT
JUTMHBI HATH.

HccnenoBanre 3aBHCHMOCTH IIEpHOAA KOJICOAHWH MPY)KMHHOTO MasTHHKAa  OT
MacchI Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEepPHOJia KOJcOaHUi rpy3a, MOABCIICHHOTO K HUTH, OT
MaccChl rpy3a.

OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTD TIEpHO/1a KoJIeOaHUH TIPY>KHHHOTO
MasiTHUKA OT MAcCChI Tpy3a M KECTKOCTH MPYKUHBI. M3MepeHue yCKOpeHUs: CBOOOTHOTO
a/ICHUSL.
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Pazgea 10. DneKTpoMardHuTHoe moJjie M 3J1eKTPOMATHUTHbIE BOJIHBI
DIJIEKTPOMAarHuTHOE MoJie. DIEKTPOMArHuTHhIE BOJIHBI. CBONCTBA 3JIEKTPOMATHUTHBIX
BOJIH. [1Ikana 3JIeKTpOMarHuTHBIX BOJIH. MCIIONb30BaHME 3JEKTPOMAarHUTHBIX BOJIH IS
COTOBOM CBSI3H.

SHCKTPOMaI‘HI/ITHa}I IIpupoaa CBCTaA. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiicTBa JIEKTPOMAarHUTHBIX BOJTH. BoJIHOBBIE
CBOMCTBA CBETA.

Jlabopamopnwvie pabomol u onvimol

N3yyeHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJH C MOMOILBIO MOOMJIBHOTO TenedoHa.
Paszpnen 11. CBeToBbIC SIBJICHUA

JIyueBass monenb cBeta. Mcrounuku cBera. [IpsmoliinHEitHOE pacnpoCTpaHEHHE
ceera. 3atMeHuss ConHua u Jlynel. Otpaxkenue cBeta. [lnmockoe 3epkano. 3akoH
OTpaKECHUS CBETA.

[Ipenomnenune CBETA. 3aKOoH IIPEJIOMIICHUS CBETA.
IlonHoe BHYTPEHHEE OTpa)keHue cBeTa. Vcronp30BaHue OJHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX CBETOBOJAX.

JIunza. Xox nydeit B nuH3e. OnTudeckas cucrema Qoroarmapara, MUKPOCKOTa U
Teneckomna. I'ma3 kak onrudeckas cucrema. biam3opykocTs U JallbHO30PKOCTb.

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

[IpssMonMHEHOE pacpOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tomy4yenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

Ontuyeckuii CBETOBOI.

Xon nyyei B coOuparolieit JImH3e.

Xoq 1y4yer B pacCEenBarOILIE! JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

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

PasnoxxeHue 6emoro cBeta B CIIEKTP.

[Tomy4yenue 6eoro cBeTa MpH CI0KEHUH CBETAa Pa3HBIX 1[BETOB.

Jlabopamophvie pabomwi u onvimol
HccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUSI CBETOBOTO JIy4a OT yria majcHus.
15
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HSY‘-ICHI/IG XapaKTCPUCTHUK I/I306pa}KeHI/I5{ mpeaMeTa B IJIOCKOM 3CPKaJIC.
HCCJ’IGI{OBaHI/Ie 3aBUCUMOCTH YyIJIa IMPCIOMIICHUA CBCTOBOI'O JIy4da OT yIJIa IMaJCHUA
Ha IrpaHulC «BO3yX—CTCKIIO».

[Tomrydenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOTIIEH JIMH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSIHHS M ONITUYECKON CHIIBI COOMPAIOIIEH JTHH3BI.

OnBITH 1O Pa3yIOKEHUIO OEJIOT0 CBETA B CIEKTP.
OnBITH 110 BOCHPUATHIO LIBETA MPEIMETOB MPU WX HAOJIOJACHUM Yepe3 IIBETOBBIC
(UIBTPHI.

Pa3znen 12. KBanroBble ABJIeHUSA
Onbitel Pesepdopna um manerapHas Mojenb aromMa. Mojaenb aroma bopa.
Hcnyckanue u norjonieHue ceeta aroMoM. KBanTel. JInHeyaThie CIIEKTPHI.

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

SAnepHbie peakuru. 3aKOHbI COXPAaHEHUS 3apPSAA0BOTO U MAaCCOBOTO YHCEI. DHEPTHUS
CBSI3U aTOMHBIX sifep. CBsA3bp MacChl M 3HEPrud. Peaknuu cuHTE3a W JIEJICHUS SIEp.
Nctounuku 3neprun CoyHIA U 3BE3.

AnepHas sHepretvka. JIeHCTBHS paJMOAKTUBHBIX W3Iy4EHUH HA IKUBBIC

OpraHu3Msbl. Jemoncmpayuu

CnekTpbl U3ITy4YEHHUS ¥ TTOTJIOIICHUS.
CnekTpbl pa3aMvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Bunbcona.
Pabora cuérunka MOHU3UPYIOLIUX U3JTYyYCHUH.

Perucrpatius uznmydeHusi IpUpOIHBIX MUHEPATIOB U MIPOJIYKTOB. JlabopamopHvle
padomul u OnvIMbl

Habmoienne CrTomHbIX U IMHEHYAThIX CIIEKTPOB U3ITyUeHUSI.

HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY IyTH (11O
dboTorpadusim).

N3mepenue paanoakTuBHOTO (oHA.

IHoBTOpHUTEIBLHO-00001IAOIIMIA MOAYJIb

[ToBTOpUTENEHO-0000IIAOMINK MOIYTh TPEIHA3HAYCH ISl CHCTEMAaTH3allud |
000011IeH!s] TPEAMETHOTO COJEPKAHUS M ONbITA JEATEIbHOCTH, MPUOOPETEHHOTO TPHU
U3y4YeHHU Bcero Kypca (u3MKM, a Takke [UIsi TOArOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY 10 (hU3UKe 11 00yJarOIINXCS, BEIOPABIINX ATOT yUCOHBIH
npeaMer.

16



OenepanbHas padouas mporpamMma | @usuka. 7-9 kinaccel (0a30BbIi YPOBEHD)

IIpy wm3yyeHHM [TAHHOIO MOZIYJIS PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JESTEIbBHOCTH, HAa OCHOBE KOTOPBIX OOECIIEUMBAETCS JOCTHKEHHE MPEIMETHBIX U
METanpeIMETHBIX IJITAHUPYEMBIX pe3yJIbTaTOB oOyueHwus, dbopmupyetcs
€CTECTBEHHO-HAYYHAsl T'PaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCICAOBAHUS
SIBJICHUW MPUPOJABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH (DU3HUECKUE SIBICHUS,
IIPUMEHSS TIOJIyYCHHBIE 3HAHMsA, pellaTh 3aJa4d, B TOM YHUCIE KAa4E€CTBEHHBIC WU
DKCIIEPUMEHTAIIbHBIE.

IIprHIMIIMATBEHO AEATEIIBHOCTHBIM XapaKTep JaHHOTO pa3ielia peaiu3yeTcs 3a CYET
TOT0, YTO 00YUaIOIIMECs BHIMOIHSIIOT 33JaHUs, B KOTOPBIX UM MPEAaraeTcs:

Ha OCHOBC ITOJTYUCHHBIX 3HAHUU PacCiio3HaBaTb U HAYYHO OOBACHATH (1)H3H‘-ICCKI/IC

SIBJIEHUS B OKPYJKAIOLIEH IMPUPOAEC M NMOBCEIHEBHOW >XW3HM; HCHOJB30BATh HAYYHBIC
METO/Ibl UCCIIEIOBAHUS (PU3UYECKUX SIBJICHUI, B TOM UHCIIE

JUIsL TIPOBEPKHU TUIIOTE3 U TOJIyYEHUS TEOPETUUYECKUX BBIBOJOB; OOBSCHATH HayyHbIE

OCHOBBl HamOOJee BAXKHBIX JOCTH)KCHUH COBPEMEHHBIX TEXHOJIOTUH, Hampumep,

IIPAKTUYECKOIO HMCITOJIb30BAHUS PA3IMYHBIX MCTOYHMKOB DHEPIHM HA OCHOBE 3aKOHA

IIPEBPAILECHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJOB DHEPIUU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢u3uKu HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPABJICHO Ha
JOCTMKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W TPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare mzydeHus Gpu3MKu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS Y
oOyuarorierocs 0yayT chopMHUPOBaHBI CIACAYIOIINE THUUHOCTHBIC PE3yJIbTAThI B yacTH: 1)
NATPUOTHUYECKOT0 BOCTIMTAHUS:

IIPOSIBJICHUE MHTEPECA K NCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU

¢uznyeckoil HayKH; IIEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCHUNCKHUX
Y4EHBIX-(PU3UKOB;

2) TPa’KIAHCKOr0 M TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CY X JAEHUHU OOIIECTBEHHO-3HAYUMBIX
Y ATUYECKUX ITPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTIOCTHKEHUHN (DU3HKHY;
OCO3HAaHWE BAYKHOCTH MOPAIBHO-ITHUECKHX MPHHIUIIOB B JCATEILHOCTH YYEHOTO; 3)
3CTETHYECKOI0 BOCIIMTAHMSA:

BOCIPHSITHE 3CTETHUECKUX KaueCTB (PU3NYECKON HAYKHU: €€ TApMOHUYHOTO

OCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH; 4)
HEHHOCTH HAYYHOI'0 MO3HAHMS:

OCO3HaHME IEHHOCTU (PU3NIECKOIN HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS

MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTHUM, BAXKHEUIIICH COCTABIISIONICH KYJIbTYpPbl; Pa3BUTHE
Hay4YHOM JIF0O03HATEILHOCTH, HHTEPECa K UCCIIEA0BATEILCKOM

JeATeNbHOCTH; 5) (popMHPOBaHHUs KYJIbTYPHI 310POBbs M YMOIHOHAIBHOTO
0J1aromoJry4us:

OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKU3HAU B  COBPEMEHHOM

TEXHOJIOTHYECKOM MHUPE, BAXKHOCTHU MPaBUII O€301aCHOTO MOBE/ICHUS HA TPAHCIIOPTE, Ha
JOpOrax, C AJIEKTPUUYECKUM M TEIUJIOBBIM OOOPYJOBAaHUEM B JOMAIIHUX YCIOBUSX;
c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHUU, TPU3HAHKE CBOETO MpaBa Ha OIIUOKY U

TAKOTO JKe MpaBa y APYroro 4ejioBeka; 6)

TPYAOBOI0 BOCIIMTAHUS:
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aKTUBHOE Yy4yacTHE€ B pEIIEHUH MPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
00pa30oBaTEeNbHOM OpraHu3ally, Tropoja, Kpas) TEXHOJOTHYECKOH U COIMAaJIbHOI
HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM uucie U (U3MUECKUX 3HAHUM; HHTEpPEC K
MPAKTHUECKOMY U3YUEHUIO PO eccuil, CBI3aHHBIX C (PU3UKOIA;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUSI:
OpHUEHTAIMsI Ha TPUMEHEHNE QU3NUECKUX 3HAHUH JJIsl pEIICHHS 3a/1a4 B 00J1acTH
OKPY>KaroIIel Cpeibl, IITaHUPOBAHUS MOCTYIIKOB U OIICHKH MX BO3MOKHBIX

MOCJIEICTBUAN JUIsl OKPY>KArOUIEH CpeJibl; OCO3HAHKE I100aIbHOrO Xapakrepa
9KOJIOTHYECKUX MPOOJIEM U ITyTeH WX pelIeHus; 8) aganTanun K U3MeHAI0IIMCsI
YCJIOBUAM COLMAJBHON U NPUPOIHON Cpeabl:

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

(U3MYECKO HAMpPABIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUAM JPYTUX; MOBBILIECHUE
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEATEIbHOCTh; NOTPEOHOCTD
B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie (pOopMyIrpoBaTh UJIEH,

MOHATHUSI, TUMOTE3bl O (U3NYECKUX OOBEKTaX M SIBJICHUAX; OCO3HAHWE ACPUIIMTOB
COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00J1aCTHU

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

PKOHOMHUKH, B TOM YHUCJIE C HCIOJb30BaHUEM (U3MUECKUX 3HAHWM, OIICHKAa CBOMX
JEUCTBUM C YUETOM BIIMSIHUS HA OKPYKAIOULYIO CPENY, BO3MOKHBIX

rJI00aJIbHBIX ITOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbpraTe ocBOEHHS mporpamMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y obyuaroierocst OyayT copMUpOBaHbl METANPEAMETHBIE PE3YJIbTaThI,
BKJTFOYAFOIIME TTO3HABATEIILHBIC YHUBEPCAIBbHBIC YICOHBIC ISHCTBHSI, KOMMYHUKATUBHBIC
YHUBEpCaIbHBIC YU4COHBIC ICUCTBUS, PETYIISITUBHBIC YHUBEPCATbHBIC YUCOHBIC JICHCTBUSI.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUS ba3oBbie
JOrnYecKue JeCTBUA:

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

1t 0000IEHUs] W CpPaBHEHMS; BBISBISATH 3aKOHOMEPHOCTHM M TIPOTHBOPEUMS] B
paccMmaTpuBaeMbIX (hakTax, JTaHHBIX

" H&6J’HOI[€HI/I${X, OTHOCAIIINXCA K (1)H3H‘—I€CKI/IM SABJICHUAM, BBISIBJIIATD
MNPUYYHHO-CICACTBCHHBLIC CBA3H IIPH H3YUYCHUU (I)I/IBI/I‘IGCKI/IX SIBIICHUM W poueCCoB,
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JIeNIaTh BBIBOJBI C HCIIOIB30BAHUEM JCAYKTHBHBIX M MHIYKTUBHBIX YMO3AKITIOUYCHUH,
BBIIBUTATh THITOTE3bI O B3aUMOCBSI3X (U3HMUECKUX BETMUNH; CAMOCTOSITEIILHO BEIOUPATh
croco0 pemieHust ydeOHOW (u3nyueckod 3amadyn (CpaBHEHHE HECKOJIBKHX BapHaHTOB
peleHus, BBIOOp HamOoJiee MOIXOJANICT0 C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBLIe ucciieaoBarTe/ILCKHe 1eiCTBUA.
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HaIIpaBJICHUIO U KOOPAHUHHUPYA CBOU I[GﬁCTBPISI C ApYIr'HMHU YICHAMH KOMAaHIbI; OLICHUBATH
KadCCTBO CBOCT'O BKJIaJla B 06H1Hﬁ IMPOAYKT IIO KPUTCPUAM,

CaMOCTOATENIHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.
PeryasiTuBHble YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranusanus:
BBISBJIATH TTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOIINX

JUTSL perieHus: PU3NYECKUX 3HAHUN; OPUCHTUPOBATHCS B PA3IMUHBIX TIOIX0/1aX MPUHATHS
peuieHuid (MHAUBUAYAIBHOE,

NPUHATUE PEIICHUs B TpYyNNe, MNPUHATHE PEUICHUN TPYNIoi); CcaMOCTOSTEIBHO

COCTABJISITh AJITOPUTM pelIeHus1 PU3HUECKON 3a/1a4i WM TUTAHA UCCIIE0BAHMS C YUETOM

UMEIOIIUXCS  PECypcOB M COOCTBEHHBIX  BO3MOXKHOCTEW, apryMeHTHUPOBATH

npejJiaraéMble BapuUaHThl PEIICHUM; JelaTh BBIOOP W OpaThb OTBETCTBEHHOCTH 3a

peuieHue.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJLJIEKT:

HaBaTb aJCKBATHYIO OLCHKY CHTyallUM W IIPpCAjIaraTb ILIaH e€ HN3MCHCHHMUA,
OOBSICHATH IMPHUYXHBI JOCTHXKCHUA (HCI[OCTI/I)KGHI/DI) PE3YJIbTATOB ACATCIBbHOCTH,

JIaBaTh OIICHKY MPUOOPETEHHOMY OMbBITY; BHOCUTh KOPPEKTUBHI B JEATEIHLHOCTH (B TOM
YHCJI€ B XOJI BHIOJTHEHUS (DU3UUECKOTO UCCIIEOBAHUS UITU TTPOEKTA) HA OCHOBE HOBBIX
00CTOATENIbCTB, W3MEHUBIIMXCS CUTYallMi, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIHUX
TPYAHOCTEH; OILIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

CTaBHUTH ce0s1 HaA MECTO APYIroro 4€JI0BCKa B X0AC CIIopa UK JUCKYCCHH

Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro. Npu3HaBaTh CBOE
MpaBo Ha OUIMOKY MpHU PEeIIeHUH (PU3NYECKUX 3a]a4 WU

B YTBCPIKACHUAX HA HAYUYHBIC TCMbBI U TAKOC KC IIPaBO APYIroro.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHuss B 7 kJjacce NpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATHS: (U3MYECKUE W XUMHYECKHE SIBJICHHUSA, HaOIOJIEHUE,
HKCIEPUMEHT, MOJEeIb, TUIOTe3a, €AMHULBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYJa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEpAOE, KUAKOE, ra3o00pa3HOe), MEeXaHHMYeCKoe
IBUKCHHE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  MPSIMOJIUHEHHOE),  TPaeKTOpHs,
paBHOJCUCTBYIOAs cuJl, nedopmarusi (ympyras, IJlJacTUYecKas), HEBECOMOCTb,
COOOUIAIOUIMECS] COCYABL; pa3anyarh sABieHUs (AU dy3usi, TEMI0BOE JBUKEHUE YaCTHII
BELIECTBA,
paBHOMEPHOE JBI)KEHHE, HEPABHOMEPHOE JABI)KEHUE, UHEPIIHS, B3aUMOJCIHCTBUE Tel,
paBHOBecHE TBEPABIX TEJN C 3aKPEIUIEHHOM OChIO BpalleHHs, Mepenaya JaBlieHUs
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TBEPIBIMU TEJIaMH, XKUIKOCTAMU U razamu, aTMochepHOe HaBJieHHUE, IJIaBaHUE Tell,
MpEBpAIlCHUs] MEXaHUYECKOW SHEPTUU) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBIICHUE; PacIO3HaBATh
NPOSIBIICHUE U3YYCHHBIX (PU3UUECKUX SBICHUI B OKPY>KAIOIIEM

MUpE, B TOM 4Kciie (PU3NUeCcKUe SIBJICHUS B IPUPOE: TPUMEPHI ABIKEHUS C Pa3TMYHBIMU
CKOPOCTSIMA B XMBOW M HEXWBOW NPUPOJAE, ACHUCTBHE CUJIBl TPEHUS B NPUPOJE U
TEXHHUKE, BIMSHHE aTMOC(EpHOro MaBICHHUS Ha XUBOM OpraHu3M, IJIaBaHHE pbIO,
pbluary B TeJ€ 4YeJOBEeKa, MPU 3TOM MEPEeBOAMUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIICNISITh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (PU3NYECKUX SIBIICHUW; OMUCHIBATH
M3YYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SBIICHUS, UCIONb3Ys (PU3NYECKUE BEIUUYMHbI
(macca, 00b€M, TUIOTHOCTh BEILIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIIHASI CKOPOCTh, CUJIa
YIPYTrOCTH, CHIIA TAXKECTH, BEC T€JA, CUJIAa TPEHUS, 1aBlIeHHE (TBEPAOTO TENA, )KUIKOCTH,
rasa), BBITAJIKUBAIOIIas CUJIa, MEXaHWYeckasi paboTa, MOIIHOCTb, IJIEUO CUJIbl, MOMEHT
CWIbl, KO3()(UIMEHT TOJE3HOTO JACWCTBUA MEXaHU3MOB, KHHETHYECKas U
MOTEHIMAIbHASL SHEPTHUs), MPU ONMUCAHUU TPABWIBHO TPAKTOBATH (DU3UUYECKUN CMBICIT
UCITIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €AUHUIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh
(bopMyIIbl, CBSA3BIBAIONIME JAHHYI (PU3HYECKYIO BEJIIMYMHY C JAPYTHUMH BEJIMYMHAMU,
CTpOUTH IrpaMKi M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKHX BEJIMYMH; XapaAKTEPU30BATh
CBOMCTBA TeN, (PU3HUECKUE SBJICHUS U MPOLIECCHI, UCIIONIb3YS

nmpaBuia CIOXKEHHUs cuil (BIOJIb OAHOU MpsiMoi), 3akoH ['yka, 3akoH Ilackansi, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J10Ka), «30JI0TOE MPABUII0» MEXaHUKHU, 3aKOH
COXpaHEHUs MEXaHUYECKON 3HEpruu, NpHU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa M 3alKiChIBaTh €ro MaTeMaTHYeCKOE BbIpAXKEHHE; OOBSICHATH (HU3UUYECKUE
SBJICHUS, ITPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIE U

B KOHTEKCTE€ CHUTyallUll  IPAaKTUKO-OPUEHTUPOBAHHOIO  XapAKTEpa:  BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE M3 1—2 JIOTMYECKUX IIAroB C
oropoii Ha 1-2 WM3y4EeHHBIX CBOMCTBA (DU3MUECKUX SIBJICHUMN, (PU3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH; PEIIaTh pacy€THbIC 3aJaud B 1—2 nelcTBUS, UCIOJIB3Ysl 3aKOHBI U
(bopMyIIbl, CBA3BIBAIOLIME (PU3MYECKHE BEIMUMHBI: HA OCHOBE aHaJIu3a yCJIOBUA 3a/laul
3aMMChIBATh KPATKOE YCIIOBUE, MOACTABIATH (PU3UYECKHUE BEIUYMHBI B (POPMYINBI U
IPOBOJUTH PAaCUEThl, HAXOAUTH CIPABOYHBIC AaHHbIC, HEOOXOIUMBIE [JIsI PEHICHUS
3aJ1a4, OLICHUBATh PEATUCTUYHOCTD MOJIYYeHHON (U3NYECKON BEIMYUHBI; pACIIO3HABATD
po6JieMbl, KOTOPhIE MOKHO PEIIMTh MPHU MOMOIIU (PU3NYECKUX METOJOB, B OMHCAHUU
UCCJIEIOBAHMS BBIJIETSATh MPOBEPSIEMOE MPEANOJOKeHue (TUIOoTEe3y), pa3inyaTh |
MHTEPHPETUPOBATH MOJYUCHHBIA PE3yNbTAaT, HAXOAUTH OIUMOKU B XOJ€ OIbITa, J1eJaTh
BBIBOJIBI T10 €0 pe3yJIbTaTaM; IPOBOIUTH OMBITHI O HAOIIOACHHUIO PU3NUYECKUX SIBICHUIN
WM (PU3UUECKHUX
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CBOMCTB Tel: POpMYyJIUPOBATH MPOBEPSIEMbIE TIPEINOIOKEHUS, COOMPATh YCTAHOBKY U3
MPEIOKEHHOTO0 000PY/I0BaHUS, 3aMKUCHhIBATh XOJ ONbITa U (HOPMYIUPOBATH BBIBOJIBI,
BBIIIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MACChI TeNa, 00bEMa, CHJIBI
U TEeMIIepaTyphl C UCIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHusi MpUOOpPOB C YYETOM 3alaHHOM aOCOJIOTHOM MOTrPEIIHOCTH HU3MEPEHH;
MIPOBOJIUTH MCCICOBAHUE 3aBUCUMOCTH OJHOW (PH3WYECKON BEIWYUHBI OT IPYroil C
UCIIOJIB30BaHUEM MPSIMBIX U3MEPEHHI (3aBUCUMOCTU IYTH PAaBHOMEPHO JBUKYIIIETOCS
Teaa OT BPEMEHHU JIBM)KEHHS Te€Ja, CUJIbl TPEHUS CKOJBXKEHHS OT Beca Tesa, KayecTBa
00pabOTKM TOBEPXHOCTEM Tl U HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOLIAAH
CONPUKOCHOBEHMS TE€J, CHJIbI YIPYTOCTU OT YIJIMHEHHUS NMPYKUHbBI, BBITAIKABAIOIICH
CWIbl OT 00bEMa TOTPYKEHHOM 4YacTH Tella U OT IUIOTHOCTH JKHJIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH T€JIa, OT INIyOMHBI, HA KOTOPYIO ITOTPY>KEHO TEJI0, YCIOBUI
IJIaBaHUs TEJl, YCIOBUM PaBHOBECHUsS pbluara M OJIOKOB, y4acCTBOBATh B IJIAHUPOBAHUU
y4eOHOTO HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBINOJHSATH H3MEPEHHUs], CIEeAys
MPEIVIOKEHHOMY  IUIaHY, dbukcupoBath pEe3yAbTaThl MOTYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIC MTPEAJIOKEHHBIX TaOIUIl U rpadMKOB, Je1aTh
BBIBO/IbI 0 pe3yJibTaTaM MCCIEI0BaHUSA; MPOBOAUTh KOCBEHHbIE HM3MEPEHUS
(bu3nYecKnX BeJIMYMH (MJIOTHOCThH BEIIECTBA
AKUIAKOCTH U TBEPJIOTO TEJNA, CUJIAa TPEHUSI CKOJIbKEHUS, JaBJICHUE BO3IyXa,
BBITAJIKUBAIOIIAs CUJIa, ICMCTBYIOIIAs HA IOTPYKEHHOE B AKUIKOCTh TEJIO,
K02 (PHUIIMEHT MOJIE3HOTO JEHCTBUS MTPOCTHIX MEXAHU3MOB), CIIEAYS MPEIJIOKEHHOM
MHCTPYKIUU: IPYU BBINOJIHEHUN U3MEPEHUIN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISATH 3HAYEHHUE UCKOMOM BEJIMYUHBI; COOJIIOAATh MTpaBUiia TEXHUKHU
0€30MMacHOCTH MpH padboTe ¢ 1adOpPaTOPHBIM
000pyI0BaHUEM; YKA3bIBATh MPUHIIUIIBI EUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECHl, TEPMOMETpP, JWHAMOMETP, COOOLIAIOIIMECS COCYAbl, OapomeTp, phlyar,
MOJABMKHBIN U HEMOABMKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTh; XapaKTePU30BaTh MPUHITUIIBI
JENCTBUS N3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONMOPON Ha UX ONucaHus (B
TOM 4YHCJE: TMOJUIMIIHUKK, YCTPONCTBO BOAOMNPOBOJA, THUIIPABIMYECKUN TIpecc,
MaHOMETP, BBICOTOMED, OPUIHEBOI HACOC, APEOMETP), UCIIONb3YsI 3HAHUS O CBOKMCTBAX
bu3nueckux SBICHU M HEOoOXOoAuMble (U3MUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOAUTH TpUMEPHl (HAXOAWTH HWH(OpMALUI0O O MpUMEpax) MNPaKTHYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJisi OOecredeHus
O0e3omacHOCTH TMpu OOpamieHuu C TOpudOpaMu W TEXHUYECKUMH YCTPOUCTBaMH,
COXPaHEHUS 3J0POBbsI U COOIIOICHUS] HOPM 3KOJIOTHYECKOTO MTOBEICHUS B OKPYKaroIIen
cpelie; OCYIIECTBIATh OTOOP UICTOYHUKOB HHPopManuu B IHTepHETe B COOTBETCTBUU
C 33JJaHHBIM MOKCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U MTyTEM
CpPaBHEHHMS PA3IUYHBIX UCTOYHUKOB BBIJEIATH HHPOPMAIINIO, KOTOPas SABIISETCS
MPOTUBOPEYUBON MM MOXKET ObITh HETOCTOBEPHOM; UCIIOIH30BaTh TIPH
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BBIIIOJIHEHNN y4eOHBIX  3aJaHuil  HAYYHO-TOIYJISIPHYIO JIUTEPATYPY
(U3UYECKOTO COAepkKaHMsl, CIIpaBOUHbIE MaTEpUaIIbl, pecypchl ceTh HTepHeT,
BIAJAETh  NPUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus
uH(pOpPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO; CO3/1aBaTh COOCTBEHHBIE
KpaTKUE MMCbMEHHBIE U YCTHBIE COOOILIEHUSI HA OCHOBE
2—-3 WCTOYHUKOB HMH(pOpMaIMK (PU3NIECKOTO COACpKAHMS, B TOM YHCIE MyOIMYHO
JieNIaTh KpaTKue COOOIIEHUS O Pe3yIbTaTax MPOESKTOB WM yUeOHBIX UCCIEI0OBAaHUM, MPU
TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIM MOHATHMHBIN ammapar Kypca (U3HKH,
COIIPOBOX/AATh BBICTYIUIEHUE NPE3EHTALNEN; IPU BBIIOJHEHUN Y4€OHBIX MPOEKTOB U
UCCIIEJOBAaHUI paclpeaesaTh 00sS3aHHOCTH B IPYIIIE B COOTBETCTBUU C ITOCTABIECHHBIMU
3ajlayaMy, CJIEIUTh 32 BBIIOJIHEHWEM IUIAHA JCHCTBUM, aJEKBATHO OLICHUBAaTh
COOCTBEHHBI BKJIAJ, B JEATEIBHOCTh TIPYNIbI, BBICTPAUBaTh KOMMYHHUKAaTUBHOE
B3aMMOJICUCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K koHly oOyueHus B 8 kJacce IpeAMETHBIE PE3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

VICIIOJIB30BATh ITOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHS BEIIECTBA, KpHUCTaNIMUeCKue U aMmop(Hble Tena,
HACBIIICHHBIA W HEHACBINIEHHBIA Nap, BIAXKHOCTh BO3AYyXa, TEMIIEPATypa, BHYTPECHHSA
DHEPrusl, TEIUIOBOM JABUIATENb, JJIEMEHTAPHBIN JJICKTPUUECKUAN 3apsll, DJIEKTPUUYECKOE
I10JI€, MPOBOJXHUKH U JUAJICKTPUKH, ITIOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MAIHUTHOE MOJIE;
pa3nuyarth SBJIEHUS (TEIIOBOE PACIIMPEHUE U CXKaTHE, TEILIONEepeaaya, TEMmIoBoe
paBHOBECHE, CMayuMBaHWE, KalNWUIAPHBIC SBICHUSA, WCIAPECHUE, KOHJCHCALHUS,
IIJIaBJICHUE, KpUCTaJUIU3alus (oTBepaeBaHue), KHUIIEHUE, Teronepeaaya
(TerIOMPOBOHOCTh, KOHBEKIIUS, HU3JIyYCHHUE), DJEKTpU3alusi TeJ, B3aUMOJICUCTBHUE
3aps0B, JNEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHWE, B3aUMOJCHCTBHUE
MAarHuTOB, AEWCTBME MArHUTHOIO MOJISI HA NPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAas
WHIYKIMS) 10 OINUCAHUI0O MX XapaKTepHbIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (U3MYECKOE SBJICHHWE;, pACMO3HABATh MPOSBICHUE
M3YUYEHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOIIEM

MUpE, B TOM 4ucie (U3NUYECKUE SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KaNWUISIPHBIE SIBJIEHUS B MPUPOJIE, KpHUCTAIbl B mOpupoae, uziydeHue ComnHia,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHES, CHETa,
AIIEKTPUUYECKHUE SBJICHUS B aTMOCc]epe, MIEKTPUUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJsie 3emiiu, apeiid MmoarocoB, pojib MArHUTHOTO TOJIS AJIsl )KU3HU Ha 3emJie, MOJSIpHOe
CHUSIHHE, TIPU STOM TIEPEBOJIUTh MPAKTUYECKYIO 3a/1auy B yU€OHYIO, BBIICIISITh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3NYECKUX SIBIICHUW; OMUCHIBATH W3YYCHHBIC
CBOMCTBA TeJl U (PU3NYECKUE SBICHUS, UCTIOB3Ys (HU3MUECKUE BEIIMUMHBI (TeMIlepaTypa,
BHYTPEHHSISI JHEPTUsl, KOJMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEILIECTBA,
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yJelibHas TEIUI0Ta TUIaBJIeHUs, yelIbHAsl TeII0Ta NapooOpa3oBaHusl, yAeabHas TEIUIOTa
CropaHusi TOIUIMBA, KOA(D@PUIMEHT TMOJE3HOTO JCHCTBUSA TEIJIOBOM  MAIIMHBI,
OTHOCHUTEJIbHAS BIAKHOCTh BO3AYXa, FJEKTPUUECKUI 3apsijl, CUJIa TOKA, JIEKTPUUECKOE
HaNpsDKEHUE, COMPOTUBIICHUE POBOIHUKA, YACIBHOE COITPOTUBIICHHUE BEIIECTBA, paboTa
¥ MOIIHOCTb 3JIEKTPUYECKOTO TOKA), TPH ONMMCAHUY MPABUIHLHO TPAKTOBATH (PU3UUECKUIA
CMBICII HCIOJb3YEMBIX BEJIMYMH, OOO3HAUCHUS M EAMHMIIBI (PU3NYECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYI0 BEIUYUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IpadvKu U3yYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHE SBICHUS U TPOIECCHI, HCIONb3Ys
OCHOBHBIC IIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOEHUS BEIIECTBA,
IPUHLIUI CYNIEPIIO3UIIUH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsija,
3axk0oH OMma i1 ydacTKa LNy, 3akoH Jxoyisa—J/IeHna, 3aKoH COXpaHEHUs JHEPTUH, IIPU
9TOM [JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3aIlUCBIBaTh €r0 MaTeMaTH4ECKOe
BBIPAKEHHE; OOBICHATH (DU3UUYECKHME NPOLIECCHl M CBOMCTBAa TE€J, B TOM YHUCJIE U B
KOHTEKCTE
CUTyallUd  IIPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-
CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKUX MIaroB ¢ Omopoi Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUHN, PU3NUECKUX 3aKOHOB HJIU

3aKOHOMEpPHOCTEW; peniaTh pacuy€THbIC 3aaud B 2—3 JNEWUCTBUS, UCIOJIB3YSl 3aKOHBI U
(bopMyJIbl, CBA3BIBAIOLIUE (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHaJIu3a yCJIOBUA 3a/laul
3alMChIBATh KPATKOE YCIOBHE, BBISIBIATH HEIOCTATOK MAHHBIX JJISl PELICHUS 3aJa4u,
BBIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JJI €€ PEIIeHUs, TPOBOJIUTH PACUETHI U
CpaBHUBATH TMOJYYCHHOE 3HA4YCHHE (PU3NYECKON BETUYHMHBI C M3BECTHBIMU JAHHBIMH,
pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MTPU MOMOIIN (PU3NYECKUX METOJIOB,
WCIOJIb3ysl OINMCAaHWE WCCIENOBAHUS, BBIICIATh IPOBEPSIEMOE MPEAIIOIOKEHUE,
OLICHUBATh MPABWIBHOCTh MOPSJAKA NPOBEICHUS MCCIEIOBaHUs, [1€JIaTh BBIBO/IBI;
MIPOBOAUTH OIBITHI 11O HAOIIOICHUIO (PU3UUYECKUX SIBIICHUM WU PU3HMYECKUX CBOMCTB TeI
(KanmuJUISIpHBIE SIBJICHUS, 3aBUCUMOCTD JJaBJICHUS BO3/lyXa OT €ro 00bhEMa, TeMIIepaTyphl,
CKOPOCTH ITpoLecCca OCTBIBAHUS M HATPEBAHMS MPU U3IIYYECHUHU OT LIBETA U3JIyYaroLIeh
(mornomaromei) MIOBEpXHOCTH, CKOPOCTh UCMIAPEHUS BOJIBI OT TEMIEPATYPhl KUIKOCTH
U TUIOIIAIM €€ TOBEPXHOCTH, BJIEKTPU3ALMsA TEJI W B3aWUMOJCUCTBUE AJIEKTPUUYECKHUX
3aps0B, B3aMMOJICMCTBUE MOCTOSIHHBIX MAarHWTOB, BU3YAJIM3allMsl MAarHUTHBIX TOJIEH
MOCTOSIHHBIX MarHuTOB, JEWCTBUSI MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHuTa, CBOMCTBA SJIEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (hopmMyIupoBaTh
MpOBEpsSeMbIe  TPEANOJIOKEHUSI, COOMpaTh  YCTAaHOBKY W3  MPEIJI0KEHHOTO
000pyZI0BaHUS, OTIMCHIBATH XOJ OMBITA U (POPMYIUPOBATH BHIBOJIbI; BHITIOJHATH MPSMbIE
U3MEPEHUS TEMIIEPATypbl, OTHOCHUTEIIBHOW BJIAXXHOCTH BO3AyXa, CHJIBI TOKa,
HaIpsHDKEHUS! C MCTOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB W JATYMKOB (PUIMYECKUX
BEJIMYMH, CPABHUBATh pE3yJbTaTbl HM3MEPEHUN € YYETOM 3aJaHHOM aOCOIIOTHOMN
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MOTPENTHOCTH; MPOBOJAUTH MCCIEIOBAHNE 3aBUCUMOCTH OJIHOM (DHU3UUECKON BEITMYUHBI
OT ApYyrou

C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHHM (3aBUCUMOCTH COMPOTHUBIICHUS MMPOBOJHUKA OT
€ro JUIMHBI, IJIOIIAAU TOTEPEYHOro CEUEHHUs W YJEIbHOTO COMPOTHUBIICHUS BEIIECTBA
MPOBOJIHUKA, CUJIBI TOKA, UIYILIETO Yepe3 MPOBOAHUK, OT HANPSXKEHUsI HAa TPOBOIHUKE,
UCCJIEIOBAHKUE TOCJEAOBATEIbHOIO U MAapauIebHOTO COCIUHEHHM MPOBOJAHHUKOB):
IUTAHUPOBATh MCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBIMIOJNHATH M3MEPEHUS, CIEHys
peIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJbTaThl MOTYYCHHON 3aBUCUMOCTH B BH/JIE
TaOMUIl ¥ TpaUKOB, JENaTh BBIBOJBI IO peE3yJlbTaTaM HCCIEIOBAHUS, MPOBOIUTH
KOCBEHHbIE H3MEpEeHUs] (U3MUECKUX BeJUYWH (ylelbHas TEMJI0EMKOCTh BELIECTBA,
COIPOTHBIIEHUE MPOBOJHUKA, paO0Ta U MOIIHOCTh 3JIEKTPUUECKOT0 TOKA): TUIAaHUPOBATh
U3MEpEHHs, COOMpaTh OSKCIEPUMEHTANBHYIO YCTaHOBKY, CIEAys MPEAIOKEHHOM
WHCTPYKIIMU, W BBIYUCISITH 3HAYCHHE BEIUYMHBI; COOMIOMATh MpaBWiIa TEXHUKH
0€30MacHOCTH MpHU padboTe ¢ 1abOPATOPHBIM

0o0opy/OBaHNEM; XapaKTEepH30BaTh MNPHUHIUIMBI JACUCTBUA HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHCAHUA (B TOM YHCIIE: CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMET, MapoBas TypOUHA, aMIIEpPMETP, BOJIbTMETP, CUETUMK DIIEKTPUUECKON
OHEPrUM, DJIEKTPOOCBETUTENbHbIE MPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPONPHOOPHI
(mpuMepbl), DIEKTPUUECKUE TMPEAOXPAHUTENH, SJICKTPOMArHUT, JJICKTPOIABUTATEIb
MIOCTOSTHHOTO TOKAa), HCIONB3ys 3HAHHUA O CBOWCTBaX (U3WYECKUX SBICHUUA U
HEOOXOoauMbIe (hM3MUECKHE 3aKOHOMEPHOCTH; PAaClO3HABaTh MPOCThIE TEXHUYECKHE
yCTPOMCTBA U U3MEPUTENIbHBIE TPUOOPHI

M0 CXE€MaM U CXEMATUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETP, JIBUraTellb BHYTPEHHEIO CrOpaHUsi, 3JIEKTPOCKOI, PEOoCcTaT), COCTAaBIIATH
CXEMBI DJIEKTPUYECKHUX IIeTel C MOCIeN0BaTeIbHBIM M TapauieIbHbIM COSAMHEHUEM
DJIEMEHTOB, pa3jinyas yCIOBHbIE OOO3HAYECHMS DJIEMEHTOB DJIEKTPUUYECKHX IICTICH;
NPUBOAUTH TpPUMEPHl (HAXOAUTh HMHMOPMALMIO O TMpPUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B IOBCEJAHEBHOM MKU3HU [UIsl oOecredeHus
O0e3omacHOCTH TMpU OOpamieHuH C NpudOpaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpPaHEHUS 370POBbsSI U COOITIOICHHUS] HOPM SKOJIOTHIECKOTO TIOBEICHUS B OKPY KArOIICH
Cpele; OCYIIeCTBIATh MOMCK WH(opManuy GU3NIECKOTO coaepkaHus B MIHTepHeTe,

Ha OCHOBE WMEIOIIMXCA 3HAHWW W MyTEM CPaBHEHHS IOTOJHUTEIBHBIX HMCTOYHUKOB
BBIICNSATh MH(OpMAInio, KOTOpas SBIACTCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJ0CTOBEPHOI; UCIIOJIb30BaTh npu BBITIOJTHCHUH y4eOHBIX 3a/laHul
HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy (GU3UUECKOTO COACPKAHUS, CIIPABOYHBIC MATEPUAITHI,
pecypcel cetm VHTEepHET, BIaAeTh MNpUEMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBanuss WHGOPMAIMKM U3 OJHOM 3HAKOBOM CHCTEMBI B JPYTYHO; CO3/1aBaTh
COOCTBEHHBIC TMCHMEHHBIE M KPAaTKUE YCTHBIE COOOIIeHUs, 0000mas naHpopmaiumoo us3
HECKOJIbKMX HCTOYHUKOB (DU3MUECKOTO COJAEp)KaHHA, B TOM YHCIE MYOIUYHO
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MPEICTABIIATH PE3YJIbTAThI IPOCKTHOM WIIM UCCIIEIOBATEIBCKOM NEATEIbHOCTH, IPU 3TOM
IrPaMOTHO  HCIOJb30BaTh W3YYEHHBIM TMOHATUWHBIA amnmapar Kypca (U3HKH,
COMPOBOXK/IaTh BBICTYIUICHUE MPE3EHTALMEN; MPU BBINOJHEHUN YYE€OHBIX MPOEKTOB U
UCCJENOBAHUN (DU3UYECKUX MPOIECCOB pacCHpenesiTh OOA3aHHOCTH B TIpynine B
COOTBETCTBHUHM C MIOCTABJIICHHBIMU 33/1a4aMH, CIEAUTH 32 BBHIIIOJIHEHUEM IUIaHA IEUCTBUIMA
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OIEHMWBATh COOCTBEHHBIM BKIJIAJl B JI€ATEIbHOCTH
IpYNIbI, BBICTPaBaTh KOMMYHUKATHUBHOE B3aWMOJCHCTBUE, MPOSBISAS TOTOBHOCTH
paspeniath KOH(MIUKTHI.

K koHiy oOyueHnuss B 9 kJjiacce MpeaMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM

HCIIOJIb30BaTh IIOHATHS: CUCTEMA OTCUETA, MATEpUAJIbHAsE TOYKA, TPACKTOPUS,
OTHOCUTEIBHOCTh MEXaHUUYECKOTO ABWXKEHHUS, nedopmanus (ympyras, MjaacThadeckas),
TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U IIEPETPY3KH, LIEHTP TAKECTH,
abCOIOTHO TBEPHIOE TEJO, IIEHTP TKECTU TBEPAOTO Tea, paBHOBECHE, MEXAaHUUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTb, CIIEKTPhI UCITYCKaHUS
U TOTJIONIEHUs, anb(da-, OeTa- U raMMa-u3IydyeHHUs, U30TOMbI, SJICpHAs] DHEPreTHKA;
paznuyarh SABJICHUS (paBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOJMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOHOE IMaJIEHHUE TEJ, PABHOMEPHOE
JBUKECHHE II0 OKPYXXHOCTH, B3aHUMOJECHCTBUE TE€J, PEAKTUBHOE JIBUKECHMUE,
KoJeOaTeNbHOe JIBJKEHHE (3aTyXalllle W BBIHYXICHHBIE KOJeOaHMs), pE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHNE 3BYKa, IPSIMOJIMHENHOE PaCIIPOCTPAHEHUE, OTPAKEHUE
Y MPEJIOMJICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOkKEHUE OEJI0oro cBeTa
B CIHEKTp U CIOXKEHHUE CIIEKTPaJbHBIX I[[BETOB, IMUCIIEPCUsS CBETA, €CTECTBEHHAs
PaIMOAKTUBHOCTh, BOBHUKHOBEHUE JTMHEHYATOTO CIIEKTPA U3TYyUYEHHs) TIO OTMMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (U3HUECKOE
SIBJICHUE; PACIIO3HABATH MPOSBICHUE U3YUEHHBIX (DU3NUYECKUX SIBIICHUM B OKPYKAIOIIEM
MUPE
(B TOM ymcie puznueckue SBJICHUS B IPUPOJIC: NMPUIUBBI U OTJIMBBI, JTBIKCHHUE TJIAHET
ConHeyHOl CUCTEMBI, PEaKTUBHOE JABUKEHHE JKUBBIX OPraHW3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHHE, CEUCMHUYECKUE BOJHBI, I[yHAMH, 3XO0, ILBETa TEJl,
ONTUYECKUE  SBJIGHUST B  MPUpPOJE, OHOJOTHYECKOe  JICMCTBUE  BUIUMOTO,
yIbTPadUOIECTOBOTO M PEHTIEHOBCKOTO H3JyYeHUH, €CTECTBEHHBIM PaJHMOAKTUBHBIM
($hoH, KOCMUYECKHUE JTYy4YH, pPaIMOAKTUBHOE U3TYYEHUE MTPUPOJIHBIX MUHEPAJIOB, ICUCTBUE
pPaIMOAKTUBHBIX M3JIy4YCHUI Ha OpraHu3M 4YeJOBEKa), IpPU HSTOM MEPEBOJUTH
MPAKTUYECKYIO0 3a/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (TPU3HAKH)
(bU3MYEeCKUX SBJICHUI; OMUCHIBATH M3YUYCHHBIE CBOMCTBA Tell U (PU3MUCCKUE SIBICHHUS,
UCTIONIBb3Ysl (PU3MYECKUE BEIMYMHBI (CpelHSAsI MU MIHOBEHHAs CKOpPOCTh Teja IMpHU
HEPAaBHOMEPHOM JIBMKEHUH, YCKOPEHUE, IEPEMEILICHUE, ITYTh, YIJIOBasi CKOPOCTh, CHJIa
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TPEHUsI, CHJIa YIIPYIOCTH, CHJIA TSYKECTH, YCKOPEHUE CBOOOJHOrO MaJCHMs, BEC Tena,
UMIIYJIBC TEJla, UMITYJIbC CWJIbI, MEXaHWYecKasi padoTa M MOIIHOCTb, NOTEHIUAIbHAS
DHEPIUs Tena, MOJHATOrO HAJ MOBEPXHOCTBHIO 3€MJIM, TOTEHIUAIIBHAS YHEPTUS CHKATOU
IIPY’KWHBI, KHHETUYECKasl SHEPIUs, NIOJIHAsT MEXaHW4YECKasl DHEPrus, NEPUO] U 4acToTa
KoJIe0aHu, ATMHA BOJIHBI, TPOMKOCTD 3ByKa U BBICOTAa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb
IPEJOMJICHUSI Cpefbl), MPU ONUCAHUM IPABUIBHO TPAKTOBaTh (PU3NYECKUI CMBICI
UCIOJIb3YEMBIX BEJIMUYMH, 0003HAUEHUS M €IUHUIBI (PU3NUECKUX BEJIUYMH, HAXOJUTh
(GopMyIibl, CBS3BIBAIOLINE JAHHYIO (DPU3MUECKYIO0 BEJIWYUHY C APYTUMHU BEIMYMHAMM,
CTPOUTDH rpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SIBJICHUS U IPOLIECCHI, UCIOIb3YsI
3aKOH COXPaHEHWS DHEPIUH, 3aKOH BCEMHUPHOIO TIATOTEHUS, NPUHIMUI CYIEPIO3ULNAN
CWJI, TPHUHIMI OTHOCHUTEJIBHOCTH ['amwies, 3axkoHsl HpIOTOHA, 3aKOH COXpaHEHUS
MMITYJIbCA, 3aKOHBI OTPAKECHUS U IIPEJIIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3aPsAI0BOTO
M MAacCOBOTO 4YHCEI IIPU SOEPHBIX pEAKIMIX, INPH O3TOM J1aBaThb CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MAaTEMAaTHUYECKOE BBIPAKEHUE; OOBICHATH
¢u3znyeckue mnpouecchl U CBOMCTBA T€ld, B TOM YHUCIE M B KOHTEKCTE CUTYyalUH
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATh NIPUUYMHHO- CIICACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX LIArOB C ONMOPOM Ha 2—3 U3y4YEeHHBIX CBOMCTBA
(bu3NYECKUX SIBICHUM, PU3NYECKUX 3aKOHOB WUJTU

3aKOHOMEPHOCTEH; pemaTh pacuéTHble 3a7ayd (ONuparoluecs Ha cHCTeMy U3 2-3
YpPaBHEHHUI ), UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAOLINE (PU3NUECKUE BEJIMYUHBI: HA
OCHOBE aHaJIi3a yCJIOBUA 33[]a41 3alMChIBATh KPATKOE YCIOBUE, BBISBIISATH HEIOCTAIOLINE
WIN U30BITOYHBIEC JTAHHBIE, BBIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBbIE ISl pELICHUS,
IPOBOAUTD PACUYETHI U OLICHUBATh PEATMCTUYHOCTD MOJIyU€HHOTO 3HaUEHUs (PU3NYECKON
BEJIMYMHBI, pacro3HaBaThb NPOOJEMbl, KOTOpPbIE MOXXHO pEIIUTh NPU MOMOUIH
($u3nyeCKuX METOJIOB, MCIOJB3Ysl ONMUCAHHE HCCIEIOBAaHMs, BBIIEIATH MPOBEPSEMOE
MIPEINOJIOKEHNE, OLICHUBATD MIPAaBUIIBHOCTH IOPSAKA TPOBEICHUS UCCIICIOBAHMS, 1€7aTh
BBIBO/IbI, MHTEPIIPETUPOBATH PE3yIbTAThl HAOIIOIEHUI U OTBITOB; MPOBOIUTH OMBITHI IO
HaOMIOACHUIO (PU3UYECKUX SBJICHUM UM (PU3HUECKUX CBOMCTB Tel (M3ydEeHUE BTOPOTO
3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS SHEPruH, 3aBHUCUMOCTh MNEpHoAa KoyeOaHMii
OPYKMHHOTO MasgTHHKA OT MAaccChl Ipy3a M >KECTKOCTH MPYKUHBI U HE3aBHUCHUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIeOaHUH, IPSIMOJIMHEHHOE pacpoCTpaHEHHE CBETA, PAa3JI0KEHHE
0eJIoro CBeTa B CHEKTP, U3yUYCHHE CBOMCTB M300pa’KEHU B TUIOCKOM 3€pKajie U CBOWMCTB
M300paXkeHusl MpeaMeTa B COOMparoIe JIMH3e, HaOII0/ICHUE CIUIONIHBIX U JIMHEHYaThIX
CIIEKTPOB M3IYUYEHHUS): CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
00Opy10OBaHUsl, OMHUCHIBATh XOJ OMbITA M €0 Pe3yNbTaThl, (HOPMYIUPOBATH BHIBOJBL;
IPOBOAUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHHUI, OTIPEAeIIsis CpeiHee

3HAUYEHHE U3MeEpsieMOoil BeIWYuHbl ((POKYCHOE pacCTOSIHUE COOMpArONIel JUH3bI),
000CHOBBIBaTh BBIOOpP crocoba M3MepeHus (MU3MEPUTEILHOr0 MpuOOopa); MPOBOIUTH
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UCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOJIb30BAaHUEM MPSIMbBIX
U3MEpeHUl (3aBUCUMOCTh IMYyTH OT BPEMEHU NPHU PABHOYCKOPEHHOM JBHXKEHUU Oe€3
HayaJbHON CKOPOCTH, Ieproia KoJieOaHU MaTeMaTUYECKOTO MasiTHUKA OT JITTMHBI HUTH,
3aBUCUMOCTH yIJla OTPAKEHUS CBETA OT yIJIa MaJCHUS U yria IpeIOMJIEHUs OT yria
NajieHus): IUIAHUPOBATh HCCIEAOBAaHHUE, CAMOCTOSTENBHO COOMpPATh YCTaHOBKY,
(buKCUpOBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUJC
Ta0UIl U rpaUKOB, AENIaTh BHIBOJBI 10 Pe3yJbTaTaM UCCIEAOBAHMUS;

MPOBOANTH KOCBEHHBbIC M3MEPEHUs (PU3MUYECKUX BEIUYMH (CPEAHSISI CKOPOCTh U
YCKOPEHHE Tela MPU PaBHOYCKOPEHHOM JBH)KEHHUH, YCKOPEHUE CBOOOIHOrO MajeHUS,
KECTKOCTh MPYXUHBI, KOAP(PUIUEHT TPEHUS CKOJIbBKEHUS, MEXaHU4eckass pabora u
MOIIHOCTb, YaCTOTA U MEPUOJI KOJIeOaHNI MaTeMaTHUYECKOTO U NMPY>KUHHOTO MasATHUKOB,
ONTHYECKAs CUJIa COOMPAIOIIEH JTUH3bI, PAIMOAKTUBHBINA ()OH): TUIAHUPOBATH U3MEPEHU,
coOHupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIOJHATH HW3MEPEHUS, CIEeays
NPEMJIO)KEHHOW WHCTPYKIMHU, BBIUYUCIATH 3HAYEHHE BEJIMYMHBI M AHAJIM3UPOBATH
IOJyYEHHBIE PEe3yJIbTaThl C YYETOM 3aJJaHHOM IMOTPEHIHOCTH M3MEPEHMI; COOJII01aTh
IpaBUJia TEXHUKU O€30IaCHOCTH MpH paboTe ¢ J1abopaTOPHbIM
000pyIOBaHMEM; PA3INYaTh OCHOBHBIE MPU3HAKK HM3YyYEHHBIX (U3HUUYECKUX MOJEIICH:

MarepuanbHas
TOUYKa, aOCOJIOTHO TBEPJAOE TENO, TOUECYHBIH HCTOUYHUK CBETA, Jy4, TOHKas JIMH3A,
IUIAaHETapHAasi MOJEJIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOIO $/Ipa; XapaKTEpH30BaTh
MPUHIUIBI IEUCTBUS N3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOIl HA UX
ONMHCaHMS (B TOM YHCIIE: CIIUIOMETP, NATYMKU TOJI0KEHHUS, PACCTOSIHUS U YCKOPEHHS,
pakera, 3X0JIOT, OUKH, IEpHUCKoM, (OTOANMapaT, ONTUHYECKUE CBETOBObI, CIIEKTPOCKOIL,
J03UMETp, KaMmepa BunbcoHa), UCTIOIb3ys 3HAHUST O CBOMCTBaX (PU3NUYECKUX SBJICHUN U
HEoOXOouMble (U3NYECKUE 3aKOHOMEPHOCTH; HCIOJIb30BaTh CXEMbl M CXEMaTHUYHBIC
PUCYHKM U3YYEHHBIX TEXHUYECKHMX YCTPOWCTB, M3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTHYECKHUX MPOLECCOB MPU PEIICHUH y4eOHO-TPAKTUUYECKUX 3a]1ay, ONTUYECKUE
CXEeMbl JJI MOCTPOEHUS HM300paKeHUl B IUIOCKOM 3€pKaje W cOOMparolled JIMH3E,
OPUBOAUTH TpUMEPHl (HAXOAWTH HWH(MOpMALMI0O O MpUMEpax) MNPaKTHYECKOTO
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHWM B MOBCEAHEBHOM >KU3HU [UIs1 0OecredeHus
Oe3omacHOoCTH Tpu OOpaleHuu ¢ TOpudopaMu M TEXHUYECKHUMH YCTPONCTBAMU,
COXpaHEHUs 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOTO MOBE/ICHUS B OKpYKarolen
cpelle; OCYHIECTBISATh MOUCK MH(popManuu Quanyeckoro cojepxxkanus B MHTepHere,
CaMOCTOATENbHO (OPMYIUPYsS MOUCKOBBIM 3alpoc, HAXOAUTh IYTU OINpPEACICHUS
JIOCTOBEPHOCTH TMOJY4YeHHOM UWH(GOpPMallMd Ha OCHOBE HMEIONIMXCA 3HAaHUUH U
JIOTIOJTHUTEIBHBIX MCTOYHUKOB; MCIIOJB30BATh NPU BBHIMOJIHEHUM YYEOHBIX 3aJaHUi
HAYYHO-TIOMYJISIPHYIO JTUTEPATypy PU3NUECKOT0 COAepaHUs, CIIPaBOUYHbIE MaTepUabI,
pecypcbl  cetu  MHTepHer, Bnanerb NpuUEMaMHM  KOHCIEKTHPOBAHUSA  TEKCTA,
npeoOpa3oBaHus MH(GOPMALKMU U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyH0; CO3/aBaTh
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COOCTBEHHbIE NHUCBMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE HH(pOpManMHU U3
HECKOJIbKMX HMCTOYHHMKOB (DU3MUYECKOTO COAEpXKAaHMs, IYyOIMYHO NPEICTaBISTh
pEe3yabTaThl MIPOEKTHOW WIIM HCCIIEOBATENBCKON AEATEIBHOCTH, MPU 3TOM IPAMOTHO
UCIIONIb30BaTh M3YUYCHHBIM MOHATUHHBIA amnmapaT HM3y4aemMoro paszzaena (QU3uKd H
COIIPOBOKIATh BBICTYIUICHHE TMpe3eHTalnuell ¢ y4éToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.
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7 KJIACC
Ne HanmenoBanue KomuuectBo | Ilporpammuoe coaepkanue |  OCHOBHBIC BUBI ICITEIBHOCTH O0YyYarOIIUXCS
/a pa3liesioB U TeEM JacoB

y4eOHOTro mpeaMeTa

Pasznen 1. ®usuka u ee poib

B IO3HAHUH OKPYKaOIIero Mmupa

npubopsl. [Torpemnocts
U3MEPEHUMN
MexyHaponHas cucrema
€ MHUL]

1.1 | ®usuka — Hayka O 2 ®u3nka — HayKa o npupoe. | BeisiBieHue paznuuuidi Mexay GU3NYECKUMHU WU
1IpUpoae SBnenus IIPUPOJBL. | XUMUYECKUMU IIPEBPALLECHUAMMU.
Dusnueckue BIeHU: PacnosnaBanue u Knaccuurans GU3HIeCKUX
MCXAHIICCKHE, TCIIOBBIC, | gppenpil: MexaHHIECKHX, TEIUIOBBIX,
SJICKTPUHICCKHC, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBCTOBBIC, Habmronenue u onvcanne GU3HIECKUX SIBICHHN
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BeINUNHEL. Onpenenenue LIEHBI JIeIeHUS IIKAJIBI
BEJIMYUHBI N3mepenne puzndeckux U3MEPUTEILHOTO IPUOopa.
BeanunH. Ousneckue HN3mepenne  JMHEMHBIX  pa3MepoB  Tell H

MIPOMEXYTKOB BPEMEHH C YYETOM MTOTPEMTHOCTEN.
N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
N3mepenue temmeparypsl Ipu MOMOILH
YKUJIKOCTHOTO TEPMOMETpPA U AaTUHKA
TEMIIEPATyPHI.

BrIniosiHEHHE TBOPUECKUX 3aJaHUH T10 TIOUCKY
CIOCOOOB U3MEPEHUS HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTUK, HAIPUMED, PA3MEPOB MAJIBIX
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00BEKTOB (BOJIOC, MPOBOJIOKA), yIAIEHHBIX
00BEKTOB, OOJIBIITNX PACCTOSHUHN, MaJIBIX

IPOMEXKYTKOB BpPEMEHH. O6cyxnenue
npeajaraeMbix cnoco0oB
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1.3. | EcTrecTBeHHOHAYYHBIN 2 Kak ¢usuka u apyrue BriaBrKEHHE THUIOTE3, OOBSICHSAIOIIMX IPOCTHIE
METOJ TO3HAHMS €CTECTBEHHBIE HAYKU SIBIICHUS, HAIIPUMED:
U3YyHaroT HPUPOY. — TI0YEMY OCTAHABJIMBAETCS JBUKYIEECS T10
EcrecTBeHHO-Hay4HBIH . _
TOPU30HTAJIbHON MMOBEPXHOCTHU TEIO; —
METOJ TO3HAHHUS: .
[IOYEMY B )KapKyI0 OTrOAY B CBETIION OJEXKe
Ha0JII0/IeHHE, TTOCTAHOBKA . . .
MPOXJIAJIHEN, YEM B TEMHOIA. JIOKEHU
Hay4HOI'0 BOIIpoOcCa, POXJIa/HEH, HE CMHO PEAIOHKCEHHC
BBIIBHIKEHHE FHIIOTE3, CHoc000B MPOBEPKU TUIIOTES.
SKCIIEPHMEHT T10 TIpoBepke | |IPOBEACHHE MCCIICA0BAHNS 110 IPOBEPKE
TUNOTE3, OOBSICHCHHE KaKOHI10O T'MIIOTE3HEI.
HaOJII0[aeMOTO SIBICHHUS. [TocTpoenue mpoctenmmx Mojieneit Gu3nuecKux
Ormucanne Gpu3nIecKux SIBJICHUH (B BUJIC PUCYHKOB UJIM CXEM ), HAIIPUMED
ABJICHHH C IIOMOIIBIO NaJCHUE MPEIMETA; IPSIMOJIMHENHOE
MOZEICH pacupoCTpaHEHHUE CBETA
HToro mo pazneny 6

Pa3zpnea 2. IlepBoHayajibHbIe

CBe¢ACHHUA 0 CTPOCHMH BelIECTBA

2.1

Crpoenue BeniecTna

1

CtpoeHue BeniecTna:
aTOMBI U MOJICKYJIbI, UX
pasmepsl. OnbITHI,
JIOKa3bIBAIOIIIE
JTUCKPETHOE CTPOCHUE
BEIIlECTBA

HaGnronenue u uHTEpIIpeTaIUs OIMbBITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHHU BEILIECTBA: OMBITHI C PACTBOPEHUEM
PAa3JIMYHBIX BEUIECTB B BOJE.

OueHka pa3MepoB aTOMOB M MOJIEKYH €
UCI0JIb30BaHueEM (oTorpaduil, HOJTy4YEeHHBIX
Ha aTOMHOM CUJIOBOM MHKpockorne (ACM) —
naboparopHas padota no teme: «OreHka
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JuaMeTpa aToMa METOI0M PSAOB (C
UCIIOJIb30BaHuEM (poTorpaduii)y.
Omnpenenenre pa3MepoB MabIX TeJ

2.2 | JIpuxeHne U JIBrykeHre 9acTHIl Habmonenue u o0bsicHeHe OPOYHOBCKOTO
B3aMMO/IENCTBIE BenecTBa. CBA3b nBwKeHus u siBnenus quddysuu. [Iposenenue u
YaCTHII BEIlECTBa CKOPOCTH JBHKCHUS 00BICHEHHE OIBITOB 110 HAOIIOACHHIO

YACTHI[ C TEMIIEPATYPOI. TEIJIOBOI'O paciiipeHus ra3os. [Ipoeaenue u
BpoyHOBCcKOE IBHXKEHHE, 00BACHEHHE ONBITOB 10 OOHAPYKEHUIO CHII
nuddysus. MOJICKYJISIPHOTO TIPUTSHKCHHS U OTTAIKUBAHUS
B3aumoneiictBue 4dacTHIl
BEILIECTBA: IIPUTSHKCHHUE U
OTTAJIKUBAaHHUE

2.3 | ArperaTHbie ArperaTHble COCTOSIHHS Omnucanue (C UCTIOIB30BAHUEM MPOCTHIX

COCTOAHUA BCIICCTBA

BEIIIECTBA: CTPOEHUE
ra3oB, JKUJKOCTEH U
TBEPIBIX
(KpUCTAJLITUYECKUX ) TETI.
BzanmocBs3zp MexIy
CBOMCTBaMU BEIIECTB B
pa3HbIX arperaTHbIX
COCTOSIHUSIX Y UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OcoOeHHOCTH
arperatHbIX COCTOSIHUM
BO/JIbI

MoOjieJieil) OCHOBHBIX Pa3IMuuil B CTPOEHUH T'a30B,
KUJIKOCTEU U TBEPIBIX TEI.

OO0BsIcCHEHNE MAJION COKMMAEMOCTH YKUIKOCTEH U
TBEPIBIX TEJ, OOJIBIION C)KUMAEMOCTHU T'a30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TEN U
TEKY4YECTH KUJIKOCTH.

[IpoBenieHre ONBITOB, JOKA3bIBAIOIINX, UTO B
TBEPJIOM COCTOSTHUU BOJIbl YACTHUIIBI HAXOATCA

B CPEJHEM Jlajibllle IPYT OT Jpyra (MIOTHOCTh
MEHBIIIE), YEM B KUIKOM.
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VYcTaHOBIEHUE B3aUMOCBSI3U MEKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJBI U
CYIIIECTBOBAHNEM BOJIHBIX OPTAaHH3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazneny 5

Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl
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3.1 | Mexanuueckoe Mexannueckoe aBuxeHue. | MccnenqoBaHne paBHOMEPHOTO IBUKEHUS,
JIBHDKEHHE PaBHOMEpHOE U OTIpeJieieHHe ero MPU3HAKOB.
HEPAaBHOMCPHOC IBIKCHUC. | a6 110 eH1e HepaBHOMEPHOTO JIBUKEHHUS U
CxopocTs. CpenHss ONpEIEIEHUE €r0 OTIANYHMI OT pABHOMEPHOTO
CKOPOCTh IIpHU
JBH>KCHUSL.
HEPAaBHOMEPHOM
. OmnpeneneHne CKOPOCTH PABHOMEPHOTO
JNBH>KEHUU. Pacuér myTtu u
JBIKEHUS (IIapHUKa B )KUJIKOCTH, MOJICIIH
BPEMEHU JIBUKCHUS
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1I.).
Onpenenenne cpeIHeENn CKOPOCTH CKOJIbKEHUS
Opycka UK IIapuKa 1Mo HAKJIOHHOM IMIIOCKOCTH
Pemienue 3aay Ha onpeesieHUe MyTH, CKOPOCTH
Y BPEMEHHU PaBHOMEPHOTO JBUKCHHUS.
AHanu3 rpauKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHU
3.2 | Unepuus, macca, SBneHne nHEPUMU. 3aKOH OObsicHEHUE U IPOTHO3UPOBAHUE SBJICHHM,

IINTIOTHOCTBH

uHepuuu. Bzanmopericteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BemiecTna.
CBS3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI

B €UHUIE 00BEMaA
BEIIlECTBA

00yCITOBJICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IIPOUCXOAMT MPH TOPMOKCHHUH HJIH PE3KOM
MaHEBpEe aBTOMOOMJIS, IOUYEMY HEBO3MOXKHO
MI'HOBEHHO MPEKPATUTh ABHUKCHUE Ha BEJIOCHUIIC/IC
VI CaMOKaTe H T. 1.

[IpoBeacHUE M aHAIIN3 OIIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBHKCHHS TEJIa B pe3yJIbTaTe JACHCTBUS HA HETO
JAPYTHX Tell.

Pemenuie 3a1a4y Ha onpe/eieHne MacChl Tella, ero
00bE€Ma U IUNIOTHOCTH.
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[IpoBeneHue u aHaIN3 OIBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTH H3MEHCHHSI
CKOpPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBun Tei. 3mMepenue macchl Tena
Pa3IMYHBIMUA CIOCOOAMH.

Omnpenenenre IIOTHOCTH Tella B pe3ysIbTaTe
U3MEpPEHHUs ero Macchl U 00BbEMa
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3.3

Cumna. Buaser cun

14

Cuiia Kak XapakTepucTuKa
B3aUMOJICUCTBUS TeJl.
Cua ynpyrocTty 1 3aKOH
I'yka. 3mepenune cuibl ¢
MOMOIUIBIO TMHAMOMETpA.
SIBneHne TATOTEHUS U
cuia Tsoxectu. Cuna
TSOKECTH Ha IPYTHUX
IUTAaHETAaX.

Bec tema. HeBecoMocCTb.

Crnoxenue CHII,
HaIlpaBJICHHBIX T10 OJTHOM
IIPSIMOM.

PaBHOneMcTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbKEHHUS U TPEHUE
nokosi. Tpenue B nmpupoae
Y TEXHUKE

N3yueHne B3auMOIEVCTBUS KaK MPUYNHBI
W3MEHEHHUsI CKOPOCTH TeJla UK ero e opMaliuy.
OnucaHne pealbHbIX CUTYalluid B3aUMOICUCTBUS
TeJI C MMOMOIIBIO MOJICJIEH, B KOTOPBIX BBOAUTCS
MOHSATHE U U300paKECHHUE CHUITHI.

N3yuenne cunbl ynpyroctu. MccnegoBanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT yJIMHEHUS
PE3UMHOBOTO IIHYypa WJIM TPYXKUHBI (C
MOCTPOCHHEM TpaduKa).

AHanu3 TPaKTUYECKUX CHUTyallMd, B KOTOPBIX
MPOSBIIIETCS JEUCTBUE CUIIBI YIIPYTOCTH
(ynpyroctb Msiua, KpOCCOBOK, BETOK JIEpeBa

u ap.).

AHanu3 CUTyalnil, CBSI3aHHBIX C SIBICHUEM
TSTOTCHUS.

OO0BbsicHeHHE OpOUTAIILHOTO IBUKEHUS IUIAHET C
WCIIOJIb30BaHUEM SIBJICHUS TATOTESHUS M 3aKOHA
WHEPIIVH.

N3mepeHne Beca Teaa ¢ IOMOIIbIO JHHAMOMETpA.

O6o0cHOBaHME 3TOTO CIIOCO0A UBMEPEHHUS.
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AHanu3 u MOACIIUPOBAHHUC SABJICHNUA HCBCCOMOCTH.

OKCIEPUMEHTAIBHOE ITOJIyYEHHUE MPAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BJOJIb OHOMN
npsiMoil. OrnpeienieHne BEITMYUHBI
PaBHOAEHUCTBYIOLIECH CHIL.

N3ydenune cuibl TPEHUS CKOJIbKEHUS U CHJIbI
TPEHUS TOKOS.

NccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUSL OT
CUJIBI JABJIEHUS U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEM.

AHaJIN3 IPAKTUYECKUX CUTyalluld, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIbI TPEHUS,
UCIIOJIB3YIOTCS CIOCOOBI €€ YMEHbBILICHUS WIN
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHUE
NOJIIUITHUKOB, IJIABAHUE BOJHBIX KUBOTHBIX
u p.). Pemienne 3aiay ¢ MCHOJIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YOPYTOCTH, CUIIBI TPEHUS

Htoro no pazneny 21

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra30B
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4.1

Hasnenue. [lepemaua
JIaBJICHUS TBEPIBIMU
TeJIaMH, KUJKOCTIMHU U
razaMu

JaBnenue. CriocoObl
YMEHBIIICHUS U YBEIUYCHUS
naBiieHUs. /[aBleHue rasa.
3aBHCHUMOCTD JIaBJICHHUS
rasa ot o0béma,
TeMIepaTyphl.

AHanu3 1 00bSICHEHUE OIIBITOB U MPAKTUUECKUX
CUTYyallll, B KOTOPBIX MPOSBISAETCS CHIIA
JaBIICHUS.

O60cHOBaHME CIIOCOOOB YMEHBIIEHUS U
YBEIIMYEHHUSI TaBJICHUS.

HSY‘{GHI/IG 3aBHCHUMOCTHU OaBJICHH I'a3a

[Tepenaua naBnenus
TBEPABIMU TEJIAMH,
JKUJIKOCTSIMHU U Ta3aMH.
3akon Ilackais

oT 00bEMa U TeMIEepaTyphl.

N3yuenne ocoOeHHOCTEH nepeauu 1aBJIeHUs
TBEPABIMU TEJIAMH, KUIKOCTIMU U Ta3aMHU.
OO6ocHOBaHUE PE3yJIbTATOB OINBITOB
OCOOCHHOCTSIMU CTPOCHUS BEIIIECTBA B TBEPIOM,
KUIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCNEPUMEHTAIBHOE TIOKA3aTEIbCTBO 3aKOHA
[Tackauns.

Pemenue 3a1au Ha pacy€r naBieHUs TBEPAOTO
Tela
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4.2 | JlaBneHHE KUAKOCTU 3aBUCHMOCTbH JIaBIICHUS HccnenoBanne 3aBUCUMOCTH JaBJICHUS KUIKOCTH
)KUJIKOCTHU OT I'TyOUHBI. OT TJTyOWHBI MOTPY>KEHUS U TUNIOTHOCTH KUIAKOCTH.
ITHeBMaTHIECKNE MAIIMHEL. | HaGmoneHne U OOBSCHEHHE THAPOCTATUIECKOrO
I'nnpocTaTndeckuit mapajokca Ha OCHOBe 3akoHa ITackais.
napaaokc. Coobrmiaromnuecs
N3ydenne cooOIIarmuXxcsi COCy10B.
cocyabl. ['uapaBnudeckue .
Pemenne 3amay Ha pacu€T MaBICHUS KUIKOCTH.
MEXaHU3MBI g
OObsicHeHUe IPUHITUIA TCUCTBUS
TUAPABIMYECKOTO Mpecca, THEBMATHICCKUX
MalTuH.
AHanu3 1 00bSICHEHHE MPAKTUYECKUX CUTyaluH,
JEMOHCTPUPYIOIINX MPOSIBJICHUE TaBJICHUS
KUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOLIECCOB B OPTraHU3ME MPU ITyOOKOBOIHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emiu u DKCIepUMEHTaIbHOE OOHAPYKEHUE
JABJICHUC aTMOC(l)epHoe JAaBJICHUC. aTMOC(l)epHOFO JTaBJICHUS.

[IprunHBI Cy1IECTBOBAHMS

Ananu3 1 00bsICHEHHE OITBITOB U IMPAKTUYCCKHX
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BO3IYIITHON 000JI0YKH
3emuu. OnbIT
Toppruennu. M3mepenune
aTMOC(EpPHOTO TaBJICHUS.
3aBUCUMOCTh
aTMOC(EpHOTO TaBIICHUS
OT BBICOTHI HaJl YPOBHEM
mopst. [Tpubopsr 11st
HM3MEpEeHUs aTMOCPEpPHOTo
JTaBJICHUS

CUTYalluH, CBSI3aHHBIX C JCUCTBUEM
aTMOC(EpHOTO TaBJICHUS.

OObsicHEeHHUE CYIIIEeCTBOBAHUS aTMOC(epbl Ha
3emile U HEKOTOPBIX IIAHETax WIH €€
OTCYTCTBHUS Ha IpYrux mjiaHerax u Jlyne.
OO0bsacHeHrEe N3MEHEHUS TUIOTHOCTH
atMoc(epsl ¢ BBICOTOW U 3aBUCUMOCTH
aTMOC(EepHOTro TaBICHUS OT BBICOTHI.
Pemenwne 3amay Ha pacuér atMochepHOro
JTABJICHUSI.

N3yuenue ycrpoiicTBa bapoMeTpa-aHepouaa
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4.4

JlericTBrE )XKUIKOCTH U
raza Ha MHOTPYXEHHOE
B HUX T€JIO

JlericTBUE )KUIKOCTH U Ta3a
Ha MOTPY>KEHHOE B HUX
Teo0. BeITankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ted.
BoznyxonnaBanue

DKcnepruMeHTAIbHOE OOHAPY)KEHHE JIEHCTBHUS
AKUIKOCTH U raza Ha Morpy>XK€HHOE B HUX
Teno. OnpeaeseHne BbITaIKUBAIOEN CHIIBL,
JNEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B
KUIKOCTb.

[IpoBeaenue u 0OCyKE€HUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAIKABAIONIEN CHJIBI, JEUCTBYIOIIECH Ha

TEJO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B
XKUIKOCTh YaCTH TeJIa M OT TUIOTHOCTH
KUTKOCTH.

IIposepka nezagucumocmu blMaIKusaoujel
cubl, oeticmseyrowel Ha mejio 8 HUOKOCMU,
om maccvl mend.

HccnenoBanue 3aBUCUMOCTH BECa TeJa B BOJIE OT
00bEMa OTPYKEHHOM B KUIKOCTh YaCTH TEa.

Pemenue 3a1au Ha IpUMEHEHUE 3aKOHA
ApxuMea v yCIOBUS IJIaBAHUS TEI.
KoncrpyupoBanue apeomeTpa mim
KOHCTPYUPOBAHHUE JIOAKU U ONIPEACIICHUE €€
IPy30II0AbEMHOCTH

Hroro no paszneny

21

Pa3znea 5. PaGoTra u MOIIHOCTB. JHEprUs
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5.1

PaboTa 1 MOIIHOCTE

Mexannueckas padoTa.
MomiHocTh

DKCIEPUMEHTAIIBHOE  OIpE/eNICHNE
MEXaHUYECKON pabOThl CHIIBI TSKECTU

IIPY NTAJICHUU TEJIA U CUJIbI TPEHUSI TIpU
PAaBHOMEPHOM IIEPEMEIICHUM Tea I10
TOPHU30HTAIBHON TOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBAEMON IIPU MOABEME 110
JIECTHULE.

Pemienue 3amau Ha pacyET MEXaHUYECKOU pabOThI
1 MOIIIHOCTH

5.2

HpOCTI)IC MCXaHHM3MBI

IIpocTble MEXaHU3MBI:
phIyar, OJIOK, HAaKJIOHHAs
I0CcKOCTh. [IpaBuio
PaBHOBECHSI pblyara.
[Ipumenenue nmpasuiia
paBHOBECHS pblyara K
0J10Ky. «30I510TOC
PaBUIIO» MEXAHUKHU.
KII/I mpoctsix
MexaHu3MoB. [IpocTtbie
MEXaHU3MbI B OBITY H
TEXHUKE

Ornpenenenre BHIUTPHIIIA B CUIIE MPOCTHIX
MEXaHU3MOB Ha PUMEPE pblyara, MoJABMXHOTO U
HETIOABMKHOT'O OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.
OOGHapyXkeHHEe CBOMCTB IPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX UHCTPYMEHTAX U MPUCIIOCOOJICHUSIX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, 4 TAKXKE B
JKUBBIX OpraHU3Max.

DKCIEepUMEHTAIbHOE JOKa3aTeIbCTBO PaBEHCTBA
paboT NMpH MPUMEHEHUH MPOCTHIX MEXaHU3MOB.

Onpenenenue KIIJ[ HaKJIOHHOM MJIOCKOCTH.

Pemrenue 3a1a4 Ha MpyUMEHEHHE TTPABUIIA
paBHOBecus pbryara u Ha pacu€t KIIJ]
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5.3 | Mexanuueckas 4 MexaHnueckas SHEpPrusl. DKCIEPUMEHTAIBHOE ONPEIEICHNE U3MEHECHUS
OHEPrus Kunernueckas u KUHETUYECKOW U MOTEHIMAJIbHON SHEPTUU TeJIa
ITOTCHIHAJIbHAA SHCPTHAL. IIPY €70 CKaThIBAHUU 10 HAKIIOHHOW MJIOCKOCTH.
IIpeBpalienue OHOTO BUIA | bopyymupoBaHie HA OCHOBE HCCITEIOBAHMS
MEXaHHYECKON IHEPTUH B .
. 3aKOHAa COXPAHEHMS] MEXAHHMYECKOW SHEPTUH.
OPYroi. 3aKOH COXpaHEHHUS
OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
SHEPrUM B MEXAHUKE
COXpPaHEHUS YHEPTHH.
Pemenue 3ama4 ¢ ucnonap30BaHMEM 3aKOHA
COXpAaHEHUS SHEPTUHU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68
YACOB TIO ITPOI'PAMME
8 KIIACC
No HanmenoBanue KomuuectBo | IIporpammuoe coaepxkanrie | OCHOBHBIE BUABI JEATEIBHOCTA 00YUAIOIIUXCS
o/ | paslenoB MU TEM 4acoB

y4eOHOTr0 IpeaMeTa

Pa3nea 1. TenioBbIe ABJIEHUSA
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11

Ctpoenue u cBoOiCTBa
BEIIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJIEKYISPHO-KNHETHYECKOMN
TEOPUH CTPOCHUS BEUIECTBA.
Macca u pazMepsl aTOMOB H
MoseKyd. ONBITHI,
MOJITBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPHUH.

Mopaenu TBEPAOTO, JKUAKOTO
Y Ta3000pa3HOT0 COCTOSIHUM
BEIIIECTBA.
Kpucrannmuueckue n
amopdHbIe Tena.
OOBsicCHEHHE CBOMCTB Ta30B,
KUJTKOCTEH U TBEPABIX TEI
Ha OCHOBE IT0JI0KEHUN
MOJIEKYJISIPHO-KMHETUYECKON
teopun. CMaunMBaHUE U
KaNWUISIPHBIC SBICHUS.
TeruioBoe pacimpesue u
cKaTue

HaOnronenue u uHTEpIpeTaIvs OIbITOB,
CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHUU BEIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemrenne 3amad mo oneHMBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €AUHUIIE 00BEMA
BCIIIECTBA.

AHaJn3 TeKCTa APEBHUX aTOMUCTOB (HaIpuMep,
dbparmenTa mosmel Jlykperus «O npupoje
BEIICi») C N3I0KEeHHEeM 000CHOBAaHMI aTOMHOM
TUIIOTE3bI (CMBICTIOBOE uTeHHUE). O1eHKa
yOeAUTEILHOCTH ATUX 00OCHOBAHUM.
OO0BsicHeHHE OPOYHOBCKOTO JABUYKEHUSI, SIBJICHUS

T Py3un 1 pa3iuyuil MeXa1y HUMU Ha OCHOBE
MTOJIOKEHUM MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH CTPOCHMSI BEIIECTBA.

OOBsICHEHNE OCHOBHBIX Pa3JIMUUi B CTPOCHUH
ra3oB, KUJIKOCTEN U TBEPABIX TEN C
HUCIOJIL30BAHUEM II0JI0KCHUM
MOJIEKYJISIPHOKUHETUUECKOU TEOPUU CTPOCHUS
BeulecTra. [IpoBeaeHue onbITOB MO
BBIPAIIMBAHUIO KPUCTAJIOB ITOBAPEHHOM COJIH
WJIM caxapa.
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[IpoBenenuie U 0ObSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIINX KAWJUISIPHBIEC SIBIICHUS U
SBJICHHE CMAYMBaHMS.

OObsiCHEHUE PO KaTUJUIPHBIX SABICHUM IS
MOCTYIUICHUS BOJIbI B OPTaHU3M PACTEHHM.
Hab6mronenue, npoBesieHue U 00bsICHEHHE
OTBITOB 1O HAOJIOICHUIO TEILJIOBOTO
paclIMpeHus ra3oB, )KUJIKOCTEU U TBEPIBIX TEI.
OObsicHeHuE coxXpaHeHHs1 00BEMA TBEPABIX

TeJ, TEKYYECTH KUJKOCTH (B TOM UHUCIIE,
pPa3HULbI B TEKYYECTH ISl PA3HBIX
JKUJIKOCTEH), JTaBJICHUS ras3a.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTb JIaBJICHUSI BO3AyXa OT €ro 00bEéMa
Y HarpeBaHMs WIN OXJIQXKICHUS, U UX
00BbSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
y4eHUsA. AHAIN3 IPAKTUUYECKUX CUTYallUM,
CBSI3aHHBIX CO CBOMCTBAaMM I'a30B, JKUAKOCTEH U
TBEPIBIX TEJI
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1.2

TermoBbIe TPOLIECCHI

21

Temneparypa. CBs3b
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIJIOBOT'O JIBHXKECHUS
yacTull. BHyTpeHH: s
sHeprusi. CrocoObl
VU3MEHEHHS BHYTPEHHEN
DHEPrUU: TEIUIoNepeaada u
coBepIeHrue padoTel. Buapl
TEIIONEePEaauHn:

O06ocHOBaHME MPABUIT U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
IIKaJI TeMIepaTyphl.

HaoOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITNX U3MEHEHNE BHYTPCHHEH
DHEPI'uM Teja B pe3ybTaTe TEIIonepeaaun 1
pabOThl BHEITHUX CHII.

HaGmonenne u 00bSICHEHNE ONBITOB,
00CYXJICHHE MMPAKTUYECKUX CUTYyaIHH,
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TCINIONPOBOAHOCTD,
KOHBCKIUS, NU3JTYICHHC.

KonuuecTBO TEMIOTHI.

VYV nenbHas TEII0EMKOCTD
BellecTBa. TemioooMeH u
TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TEIIOBOTO
oamanca. IlnaBnenue n
OTBEp/ICBAaHUE
KPUCTATMYECKUX BEIIECTB.
VnenpHas TeniaoTa
IUIABJICHMS.
[Tapoo6pa3zoBanue u
koHAeHcanus. Mcnapenue.
Kunenune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUS.
3aBUCHMOCTH TEMITEpaTypPhl
KUIIEHUS OT aTMOC(epHOro
JTaBJICHMUS.

BrnaxHocTs BO31yXa.
DHeprus TOIUIUBA.

VY nenbHas TeninoTa
CrOpaHu4.

[TpunHIIUTIBEI pAOOTHI
TermnoBbix apurarenen KITJ]

JIEMOHCTPUPYIOUTUX Pa3IUIHbIC BUIbI
TeIIoNnepeaayn: TEIUIONPOBOIHOCTD,
KOHBEKIIUIO, U3TyUCHHUE.

HccnenoBanue siBJICHUS TETUIOOOMEHA TIPU
CMEIIIMBAaHUY XOJIOTHOM U TOpsTYEH BOJIBI.
HaOnronenue ycTaHOBIEHUS TEIJIOBOTO

PABHOBECHUS MEXKY TOpAYEH U XOJIOHON BOJOM.

Omnpenenenue (M3MEpPEHNE) KOTUYECTBA
TEIJIOTHI, TIOJTyYEHHOTO BOJOU MPHU
TEIJI000MEHE C HArPEThIM METALTUYECKUM
uunuHapoM. OnpeneneHue (M3MEpeHHe)
yAEIbHON TEIUIOEMKOCTH BEIIECTBA.
Perienue 3amayd, cBI3aHHBIX C
BBIYHMCIICHUEM KOJIMYECTBA TEIUIOTHI U
TEIIOEMKOCTH TIPH TEIJIO0OMEHE.
AHaN3 CUTyallui MPaKTUYECKOTO
WCITOJTIb30BAHUS TEIIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepHaJioB, HAIIPUMED, B MEIIAX
HEProcOepeKCHUsI: TETITIOU3OJISIHSA,
sHeprocOeperarore KphIii,
TEPMOAKKYMYJIATOPHI U T. 1. HaGmonenune
SIBJICHWH MCITAPEHUS U KOHJICHCAIINH.
HccnenoBanue mporiecca UCHapeHUs

PA3JIMYHBIX KUIKOCTEM.
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TCIIJIOBOI'O ABUTATCIIA.
TernoBeie JABUTATCIIN U

OObsicCHEHUE SIBICHHUN NCTIAPEHUS ¥ KOHICHCAITUN
Ha OCHOBE aTOMHO-
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3aIKTa OKpYKaroIei
Cpebl.
3aKOH COXpaHEHUs U

IIPEBPAILECHUS SHEPTUH
B TEIUIOBBIX MpOoLEccax

MOJICKYJIIPHOTO YUCHHS.
Hab6nroaeHue u 00bsICHEHHE TIpoliecca KUICHHUS,
B TOM YHCJIC 3aBUCUMOCTH TEMIICPATypPbl
KUIICHUS OT JaBJICHHUS.

Omnpenenenue (M3MEpEeHUE) OTHOCUTEIIHHOM
BJIAJKHOCTH BO3/yXa.

HaOnronenue npoliecca miaBieHus
KPHCTAJUTMYECKOTO BEIIECTBa, HAPUMED,
apaa. CpaBHEHHE TIPOIIECCOB TIIABICHUS
KPUCTAUTNYECKUX TEJl U Pa3MATYCHUS TIPU
HarpeBaHUM aMOP(HBIX TETl.

OmnpeneneHue (M3MepeHUE) yaeTbHON TETIOTHI
TIJTaBJICHUS JIBJIA.

OObsICHEHHUE SBJICHUM ILIABJIICHUS U
KpUCTAIUTA3AIAN Ha OCHOBE
aTOMHOMOJICKYJIIPHOTO YUCHHUS.

Pemenue 3ama4, CBI3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TETUIOTHI B IIpOIIeccax
TEeIIoNepe Ay P TIIABICHUHN
KPHUCTAILTA3AIAN, UCITIAPCHUH M KOHCHCAIIHH.
AHaM3 CUTyaIui IPaKTHIECKOTO
MIPUMEHEHUS SBJICHUH TIJIaBJICHUS U
KpUCTAJUTH3AIMHU, HATIPUMED, TTOJTyICHHE
CBEPXUYHCTHIX MaTepPHAJIOB, COJICBAs TPEIKa U
Jp. AHaau3 paboThl U O0OBSICHEHHUE TIPUHITUTIA
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NEUCTBHUS TEILUIOBOIO JIBUTATENA. Beruncienne
KOJIMYECTBA TEIJIOTHI,
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BBIJICJISIFOIIETOCS TIPU CTOPAHUYN PA3TTMYHBIX
BUJI0B ToruiuBa, u KIIJI aBurares.
OO6cyrx1eHre PKOJIOTUUECKUX TTOCIIECICTBUN
WCMOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U TUAPOIICKTPOCTAHIUN

HToro o pazneny 28

Paznen 2. JiekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
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2.1

DJIEKTPUYECKHE
3apsbl.
3apspKEHHBIE Tena U
UX B3aUMOJICHCTBUS

Onektpuzauus ten. [Isa
pOaa 3IEKTPUIECKUX
3apsi0B.
BzaumoneiictBue
3apsKCHHBIX TEl.

3akon Kynona
(3aBUCUMOCTD CHJIBI
B3aUMOJICHCTBUS
3apsHKEHHBIX T€NT OT
BEJINYMHBI 3apsIIOB U
PACCTOSIHUS MEXy TEJIaMHM).
DIIEKTPUYECKOE TOJIE.
Hanpsixénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUMn cynepno3uuu
AJIEKTPUUECKUX T0JIeH (Ha
KaueCTBEHHOM YpPOBHE).
Hocurenu snekrtpuyeckux
3apsAa0B. DJIEMEHTAPHBIN
AJICKTPUYECKUN 3apsi.
Ctpoenue atoma.
[IpoBonHUKHN U

Hab6nronenue u mpoBeieHre OMBITOB TI0
ANEKTPU3AIMHN TN MPU COMPUKOCHOBEHUH U
WHIYKIIUEN.

HaoOmronenne n 00bsICHEHHE B3aUMOICHCTBHS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsHKCHHBIX TEJI.
OOBsiICHEHUE TIPUHITUTIA ISHCTBUS
anekTpockorna. OObICHEHUE SIBICHUI
ANEKTPU3AIMN TIPH COMTPUKOCHOBEHUH TEIT U
WHIYKIIMEH C MCTOIb30BaHUEM 3HAHUU O

HOCHUTCIIAX DJICKTPUYCCKHX 3apss 0B B BCIIICCTBE.

Pacno3naBanue u oObsICHEHUE SABJICHUMN
AJIEKTPU3AIMU B TTIOBCETHEBHOM KU3HMU.
HaoOmronnenne n 00bICHEHHE OIBITOB,
WUTIOCTPUPYIOLTUX 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsia.

HaOmnronenue onbITOB M0 MOJETUPOBAHUIO
CUJIOBBIX JIMHUM DJIEKTPUUECKOTO TTOJIS.
UccnenoBanue AeUCTBUS SJIEKTPUUECKOTO MOJIS
Ha MPOBOIHUKH U TUDJICKTPUKH

JIUDJIEKTPUKHU. 3aKOH
COXPaHEHHUS JIEKTPUIECKOTO
3apsiia

55



OenepanbHas padouas mporpamma | @usuka. 7-9 kinaccel (6a30BbIi YPOBEHD)

2.2

IlocTostHHBII
ANEKTPUUECKUIN TOK

20

DJIEKTPUUYECKUN TOK.

Y ciioBus CylmecTBOBAHUSA
AJIEKTPUYECKOTO TOKA.
McTOYHUKH TTIOCTOSIHHOTO
Toka. /lencrBus
AJIEKTPUYECKOTO TOKA
(TermmoBoOe, XUMHYECKOE,
MarHuTHOE).
DIIEKTPUYECKHUMN TOK B
JKHJIKOCTSX M Ta3ax.
DJIeKTpUYECKas 1ETb.
Cua Toka.
DIEeKTpUUECKOE
HanpsKEeHUE.
ConpoTuBieHue
MPOBOJIHUKA. Y AEITBHOE

COIIPOTHUBJICHUC BCIICCTBA.

3akoH Oma 1t yyacTka
nenu. IlociaenoBarensHoOE
U TapaJijiebHOe

COCAMHCHHUC ITPOBOAHHUKOB.

PaboTa 1 MOIIIHOCTH
AJIEKTPUYECKOTO TOKA.
3akon xoyns—Jlenna.
DJIEKTpUYECKUE MENU U

HabGmronenue pa3anyHbIX BUIOB JICHCTBUS
AIIEKTPUYECKOTO TOKA U 0OHAPYKEHHUE ITHX
BHUJIOB JIEUCTBUA B IOBCECIHECBHOM KU3HMU.
HaoOmronenre BO3SHUKHOBEHHS Ta30BOT'0
pazpsga U SJIEKTPUUYECKOTO TOKA B KUIAKOCTH
COopka 1 UCTIBITAaHUE JICKTPUUSCKON 1IeTTH
MMOCTOSIHHOTO TOKA.

N3mepenune cuibl Toka aMIepMETPOM.
N3Mepenune 3MeKTpUYeCKOTO HAPSKEHUS
BOJIbTMETPOM.

[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIIMX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMTPOTUBIICHUS MPOBOJHUKA
OT €ro JJIUHBI, IUIOIIAIA MONEPEYHOTO CEUCHUS
Y MaTepuarna.

HMccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOD,

OT CONIPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS Ha
PE3UCTOPE.

IIpoBepka npaBuiia CIOKEHUS HANPSIKECHUN
[IpY MOCJIEIOBATEILHOM COECIMHEHUH JIBYX
PE3UCTOPOB.

ITpoBepka npaBuiia 1 CUIIbI TOKA TIPU
MapajieIbHOM COCIMHEHUU PE3UCTOPOB.
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OTpEOUTENH
AJIEKTPUYECKON SHEPTUU B
osITy. KopoTkoe
3aMbIKaHUE

AHanMu3 cUTyalui NOCJENI0BATEIBHOTO U
MapasuieIbHOTO COCIMHEHUS TPOBOIHUKOB

B JIOMAIITHUX AJIEKTPUUYECKUX CETSIX.

Pemenne 3agau ¢ ucronb3oBanueM 3akoHa Oma
u (hopMys pacuéra AIEeKTPUIECKOTO
CONPOTUBJICHUS TIPU MTOCJIEAOBATEILHOM U
MapajuieIbHOM CO€IMHEHUU ITPOBOJIHUKOB.
OmnpeneneHue padoTHI AICKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP.

OnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIIEIIEMOM Ha PE3UCTOPE.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA 4epes
JAMIIOYKY OT HampspKeHus Ha Hel. OnpeneneHue
KII/I narpeBarensi.

HccnenoBanue npeobpa3oBaHus JHEPTUU TIPU
noAabEME Tpy3a JIEKTPOJIBUTATEIIEM.
OOBsicHEHHE YCTPONCTBA U MPUHITUIIA JEHCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTEIbLHBIX MTPUOOPOB.
OObsicHEHUE IPUYNUH KOPOTKOTO 3aMbIKaHUS U
MPUHIINIA IEUCTBUSA ITABKUX
[IpEeIOXpPaHUTEIIEH.

Peuienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA

Jxoyns—Jlenna
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2.3

MarsuuTHsbIC SIBJICHUS

ITocTossHHBIC MAarHUTHI.
BzaumopeiicTBue
MMOCTOSIHHBIX MarHUTOB.
MarHuTHoOe 1nojJie.

MarauTHoe€ 110Jie 3eMITH

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

I/I3yquI/Ie MAarguTHOTI'O ITIOJIA ITIOCTOSAHHBIX
MAaravuToB IIpHU UX O6T)CI[HHGHI/II/I H pa3acCIICHUN.
I/ICCJIGIIOBaHI/Ie MarouTHOI'O BSaHMOﬂeﬁCTBHﬂ
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M €ro 3HaueHHe I )KU3HU
Ha 3emuie. OnbIT IpcTena.
MarsuTHoe moJje
AJIEKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMArHuTOB B
TeXHUKE. [lercTBue
Mar"HyuTHOTO TIOJISI Ha
MPOBOJHHUK C TOKOM.
DIIEKTPOJABUTATEND
MMOCTOSIHHOTO TOKA.
Hcnonp3oBaHue
AJIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

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

MarHuTOB MPU UX OOBEAMHEHUH U pa3/IeIICHUN.
[IpoBeneHNE OMBITOB MO BU3YAJIU3ALUH OIS
MOCTOSTHHBIX MAarHUTOB.

N3ydeHue sBIICHUS HAMarHUYUBAaHUS BEIIECTBA.
HccnenoBanne AeUCTBUA JJIEKTPUUECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

IIpoBeneHue OnbITOB, JAEMOHCTPUPYIOLIUX
3aBUCUMOCTb CUJIbI B3aUMOJICVCTBUS KaTyIIKA C
TOKOM M MarHuTa OT CHJIbl U HaIllpaBJICHUS TOKa
B KaTyIIIKE.

AHalN3 CUTyalluid MPaKTUYECKOTO

MPUMEHEHUS AIIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX, MPOMBIILIEHHOCTH,
Meauiue). M3yuenue AeiCTBYSI MArHUTHOTO
I0JII HA MPOBOJHUK C TOKOM.

N3ydyeHne nencTBus dJI€KTPOABUATATENS.
Namepenune KIIJI snekTpoasurareibHON
YCTaHOBKH.

Pacno3HaBanue ¥ aHamW3 pPa3IMYHbBIX

IIPUMEHECHU M AIEKTPOIBUTATEIICH
(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)
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2.4 | DnexTpoMarHuTHas 4 Omnbitel apanes. Apnenre | ONBITHI HO UCCIEIOBAHUIO SIBICHUS
WHTYKIIHS AIEKTPOMAarHuTHOM AIEKTPOMArHUTHOM MHIYKIIMU: UCCIEAOBAHUE
uHaykuuu. [Ipasumno JIeHna. | u3mMeHeHuil 3HaUYeHUS U HAITPaBJICHUS
DIIEeKTpOreHepaTop. WHIYKIIMIOHHOTO TOKa
CriocoObl oJTy4eHusl
AIEKTPUYECKON SHEPTUH.
DIIEKTPOCTAHIIMNA HA
BO300HOBIISIEMBIX
HUCTOYHUKAX SHEPTUU
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME
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9 KJIACC
No HaunmenoBanue KonuyectBo | IIporpammuoe conepxkanrie | OCHOBHBIE BUBI JEATEIHLHOCTH 00YUAIOIIUXCS
/0 pa3lesoB U TEM JacoB
y4eOHOro mpeameTa
Paznen 1. Mexann4yeckue siBJICHUSA
1.1 | MexaHnuueckoe 10 MexaHuueckoe IBHXKEHHUE. | AHAIU3 U 00CYXICHUE Pa3IMUHbIX PUMEPOB

JIBHYKEHHE U CIIOCOOBI
€ro OIHCaHHUsI

MarepuranbHas TOUKa.
Cucrema orcuéra.
OTHOCUTENBHOCTH
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMepHOE
MPSIMOJIMHEWHOE JBHKCHUE.
HepasHomepHoe
MPSMOJIMHEUHOE JIBUYKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTB TeJa IpU
HEPAaBHOMEPHOM JIBU>KEHUU.
YckopeHnue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBMYKEHUE.
CBo0OOIHOE T1aJIEHUE.

OmneiTe! I'anumes.
PaBHOMEpHOE NBUXKEHKE
110 OKPY>KHOCTH.

ITepnon u yacrora
obOpamenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBIKEHUSI.
OO6cyxeHre rpaHul] IPUMEHUMOCTU MOJIEIH
«MaTepuabHas TOUKay.

Onucanre MEXaHUYECKOTO ABHXKEHUS
pa3IMYHBIMU crioco0aMu (ypaBHEHHE, TabIuUIIA,
rpaduk).

AHanmu3 >KM3HEHHBIX CHUTyallui, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTENBHOCTh MEXaHIUYECKOTO
JIBYKEHUS.

HaGuroieHne MexaHn4eckoro IBUKEHUS Tela
OTHOCHUTEIFHO Pa3HBIX TeNl OTCUETA.
CpaBHeHue IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEILHO Pa3HbIX
TEeJI OTCUETA.

Ananus texkcta ["anuses 06 OTHOCUTEIBLHOCTH
JBUKCHHUSI;, BHITIOJIHEHUE 3aJaHUN TIO TEKCTY
(CMBICJIOBOE UTEHUE).
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Omnpenenenne cpeHel CKOPOCTH CKOTBKEHUS
Opycka Uiy ABMKCHUS IIapyKa 110 HAKIIOHHOM
TUTOCKOCTH.

AHanu3 1 00CcyXaeHre CrocoO0B
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LlenTpocTpeMuTenbHOE
YCKOPEHHE

NPUOIMKEHHOTO OINpPEIEICHUs] MTHOBEHHOMN
CKOpPOCTH.

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

OO0cyx1IeHruEe BO3MOKHBIX TPUHIIAIIOB
JEHCTBUSI PUOOPOB, U3MEPSIOIINX CKOPOCTh
(CIUIOMETPOB).

Briuncnenue myTyu U CKOpOCTU NPpHU
PAaBHOYCKOPEHHOM MPSIMOJIMHETHOM JABUKEHUH
Tena.

Ornpenenenue NporICHHOTO MYTH U YCKOPECHUS
JIBIKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTU
CKOPOCTHU PaBHOYCKOPEHHOIO
MPSAMOJIMHEWHOTO ABMXKEHUS T€Jla OT BPEMEHHU.
IIposepka cunomeswi: eciu npu
PABHOYCKOPEHHOM 08UdICeHUU 6e3 Ha4albHOU
CKOpOCMU NYMU OMHOCAMCSL KAK Psi0
HeuYemHbIX Yuces, mo

coomeemcmayruue NPOMeNCYmKU 8pemeHu
0OUHAKOBYL.
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OnpeneneHue YCKOpEeHUsl Tena

MIPY PAaBHOYCKOPEHHOM JBHKEHUHN

110 HAKJIOHHOH TUIOCKOCTH.

H3mepenue nmepuojia M 4acTOThI OOpaICHHS
TeNa Mo OKPY>KHOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JIBIKEHUSA TeJia M0 OKPY>KHOCTH. Perienue
3aJlay Ha OIpeeICHNe KHHEMATUYECKUX
XapaKTEPUCTUK MEXaHUIECKOTO ABMKCHUS
paznu4HbIX BUJ0B. Pacnio3HaBanue u
MpUOIMKEHHOE OMTMCAHNUE PA3TUIHBIX BUIOB
MEXaHUYECKOTO JABWXCHHUSI B IIPUPOJIC U
TEeXHUKE (Ha IpUMeEpax CBOOOHO MaIaroIInX
TeJ, IBF)KCHHMSI )KUBOTHBIX, HEOSCHBIX TeE,
TPAHCIIOPTHBIX CPEJICTB U JIP.)
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1.2

BzaumoneiictBue Ten

20

IlepBsIii 3ak0H HproTOHA.
Bropoi 3axkon HeroToHa.
Tperuit 3axkon HproTona.
[IpuHIMI Cynepro3uInun
CHIL.

Cuia ynpyroctu. 3akoH
I'yka. Cuina TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CUJIa
TPEHUSI IOKOS, APYTUE BUJIbI
TPEHUS.

Cuna TsSKECTM U 3aKOH
BCEMUPHOTO TATOTEHUSI.

Hab6nronenue u 00CyKIeHHE OMBITOB C
JBIDKEHUEM TeJia MPU YMEHBITICHUU BIUSHUS
JIPYTUX TeJl, IPETSITCTBYIOIINX JBMKEHUIO.
Amnanus texcra ["anuiest ¢ onrcanueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBITIOJTHEHHE 3aaHUM 110 TEKCTY (CMBICIIOBOE
YTCHHUE).

OO0cy>x1IeHHne BO3MOXKHOCTH BBITIOJTHCHHS
3aKOHA HHEPIIUU B PA3TUIHBIX CHCTEMaX
OTCUETA.

HaOmronenue u o0Cyx)1eHue MEXaHUYECKUX
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Yckopenue cBOOOTHOTO
najieHus. J[BrkeHue rmiaHer
BOKpyr Connua. [lepBas
KOCMHYECKasi CKOPOCTb.
HeBecoMocTh u nieperpysKu.
PaBHOBECHE MaTepHaIbHOM
TOYKHU. AOCOTIOTHO TBEPIOE
Teso. PaBHOBECHE TBEPAOTO
T€JIa C 3aKPEIIEHHON OChIO
BpallleHusl. MOMEHT CUJIBI.
LleHTp TsKECTH

SBJICHUM, IPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H

YCKOPEHHOM JIBIDKCHHH OTHOCHUTEIHHO
KabuHeTa (PU3UKH.

JleficTBUS ¢ BEKTOpaMHU CUJI: BBITIOJIHEHUE
3aJIaHAMN 110 CJIOKEHUIO U BEIYUTAHHIO
BEKTOPOB.

HaOnronenne w/wnm TPOBENCHUE OIBITOB,
JTEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
Teja OT MPUIOKEHHOW K HEMY CHJIBI M MacChl
Tena.

AHanu3 1 00bSICHEHUE SIBJICHUUN C
HCITOJIb30BaHUEM BTOPOTO 3aKoHa HhioTOHA.
Pemenue 3aau ¢ CMOIB30BaHUEM BTOPOTO
3aKoHa HpI0TOHA M MpaBwIIa CJI0KESHUS CHJL.
Onpenenenne KECTKOCTH MPYKUHBL. AHATU3
CUTYallMii, B KOTOPBIX HAOJIIOIA0TCS
ynpyrue neopmaiiuu, u uX 00ObsICHEHHE ¢
UCIIOJIb30BaHUEM 3akoHa [ yka.

Pemenue 3ama4 ¢ UCTIOIB30BaHUEM 3aKOHA
I'yka.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CUJIBI TPCHUA

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JaBJICHUA.
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OO6cyx1eHne pe3yabTaToB UCCIECTOBAHMS.
Onpenenenue koddduirieHTa TpeHUs
CKOJIBKCHHUSI.

I/IBMCPCHHG CHJIbI TPCHHUSA ITOKOS.
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Pemmenue 3ama4 ¢ nucnosnb3oBanueM GOPMYIIbI
JUTSL CUJIBI TPEHUS CKOJIbKEHUSI.

AHanu3 ABMKEHUS TEN TOJIBKO MO
JEUCTBUEM CUJIBI TSHKECTU — CBOOOTHOTO
nazeHusi. O0bsiICHEHNEe HE3aBUCUMOCTHU
YCKOpEHUsi CBOOOIHOTO Na/IEHUsI OT MacCChl
tena. OueHKa BETMYMHBI CUJIbI TATOTEHUS,
JEHCTBYIOLIEH MEXTy IBYMs TelaMu (IUist
Pa3HBIX MaccC).

AHanu3 qBUKEeHHsI HEOECHBIX Te MO0J
JEHCTBHEM CHJIBI TSATOTEHUS (c
UCIIOJIb30BaHUEM  JIONOJHUTENIbHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pemenue 3a1a4 ¢ MCMOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U POPMYIIBI IS
pacuéra CUJIbI TSKECTH. AHAIN3
OPUTHHAIFHOTO TEKCTA, OMMCHIBAIOIIETO
MPOSIBIICHUS 3aKOHA BCEMUPHOTO TIATOTCHHUS,
BBITIOJTHEHHE 3a/IaHUH TI0 TEKCTY (CMBICIIOBOE
yrenue). Habnronenue u o0CykaeHre OnbITOB
110 U3MEHEHHUIO Beca Teja MPU YCKOPEHHOM
JIBIKEHUU.

AHanu3 yciaoBHil BOSHUKHOBEHHS HEBECOMOCTHU

U TIEPErpy3KHu.
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Pemenue 3a/la4 Ha OIIpCACIICHUC BCCA TCJIA B
PA3JIMYHBIX YCIIOBHUAX.
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TTOKOSIIICECS Ha OTIOpeE.

OnpeneneHue NUEHTPa TAKECTU PA3TUUHBIX TEJl

AHanmM3  cui, JCHCTBYIOIIMX  HAa  TEJNO,
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1.3.

3aKOHBI COXpAaHEHUS

10

Nmnynec Tena. 3menenne
uMIyJibsca. MIMmysiabc Cuibl.

3aKkoH COXpaHEHUs
VMI1YJIbCA. PeaxtuBHOE
JBHYKEHUE.

Mexannyeckast pabota u
MOIIHOCTE. Pabora cui
TSKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SJHEPTUHU U
pabotsl. [loTeHnmanbHast
DHEPrHUs TeJa, MOJHATOTO
HaJl TOBEPXHOCTBIO 3EMJIU.
[ToTeHanbHas 3HEPrus
CKaTOM NPYKHUHBI.
Kunernueckas sHeprus.
TeopemMa 0 KUHETUYECKOH
DHEPIruM. 3aKOH COXPAHECHUS
MEXaHUYECKON SHEPTUHU

HaGnrogenue u  0OCyXKI€HUE  OIBITOB,

JEMOHCTPUPYIOUIUMX IepeJady HMITyJIbca
IIPY B3aUMOJEHUCTBUH TEII, 3aKOH COXPAHEHUS
UMIyJbca 0pH a0OCOJIIOTHO YNPYroM H
HEYIIPYTrOM B3aWMOJECUCTBUU TEI.

AHau3 CUTyallni B OKPYKAIOIIEN KU3HU C
MCIIOJIb30BaHUEM 3aKOHA COXPaHEHUs
VMITYJIbCA.

Pacnio3HaBaHue BJICHUSA PEAKTUBHOIO
JBWKCHUS B IPUPOJE U TEXHUKE.

[IpumeHeHne 3aKkOHA COXPAHEHUS] UMITYJIbCA

JUUIS pacu€Ta pe3yJabTaTOB B3aUMOACHCTBHUSA TEI

(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,

YIOPYTOro HEHTPAIBHOTO B3aUMOJEHCTBHS ABYX

OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBUXKHO).
Pemmenwne 3ama4 ¢ nCnoib30BaHNEM 3aKOHA

COXpPaHEHUs UMITYJIbCa.
Onpenenenue pabOThI CUIIBI YIPYTOCTH
IpH NOAbEME Ipy3a C UCTIOIb30BAHUEM
HETOJIBIYKHOTO U TTOJIBIYKHOTO OJIOKOB.

N3mepenne MOLHOCTH.
N3mepenue noTeHMaabHON Y9HEPIUU YIIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
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HBMCpCHI/IG KHHETUYECKOMN OHCPIUHU TCJla II0
JJIMHC TOPMO3HOI'O IIYTH.

DKCNEPUMEHTAILHOE CPABHEHUE U3MECHEHUS
MOTEHIIMAJIbHON ¥ KHUHETUYECKON SHEPTUM Tella
IIPY JIBUKEHUH IO HAKJIOHHOM IIJIOCKOCTH.
DKCepuMEHTaIbHAas IMIPOBEPKaA 3aKOHA
COXPaHEHMSI MEXAHUYECKON SHEPTUU TIPH
cBoOOHOM maaeHuu. [I[puMeneHue 3akoHa
COXPaHEHUSI MEXAaHUYECKOW SHEPTUHU ISt
pacuéra MOTECHIMAIbHOW U KUHETUYECKON
SHEpruu tena. Pemenue 3amad ¢
HCTIOJIb30BAHMEM 3aKOHA COXPAHEHMUS
MEXaHUYECKON IHEPTUH

HToro mo pazneny 40

Pa3znen 2. Mexannueckue KoJ1e0aHUA U BOJIHBI
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2.1

Mexanuueckue
KoJIe0aHus

KonebarenpHoe nBUKEHNE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHmit: Iepro,
4acTOTa, AMILIUTY/IA.
MaremaTnyeckuit u
NPY>KUHHBIA MasiTHUKH.
[TpeBparenue sHepruu
pH K0JIeOaTETHbHOM
JBUKCHUH.

3aryxaroiye KoueoaHusl.
BoIHyX/1€eHHbBIE KOT€OaHHUs.
Pe3onanc

HaOmronenne xoaedauuii moa JEUCTBUEM CHUII
TSDKECTH U YIIPYTOCTH M OOHAPYKEHUE
OJ00HBIX KOJIeOaHUH B OKpPYKaIOIIEM MUPE.
AHanm3 Koje0aHuii rpy3a Ha HUTU U Ha
npyxute. OnpeaesieHue 4acToThl KojieOaHu
MaTEMaTUYECKOTO U TIPYKUHHOTO
MAasTHUKOB.

HaOmronenne n 00ObsICHEHHE SIBICHUS

pe30oHaHca.

HccenenoBanue 3aBUCMMOCTH IIEpUOA
KOJI€OaHMI MOABEMIEHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.

[TpoBepka HE3aBUCHMOCTH TMepHUOa KOJeOaHNH

rpysa, noJABCIICHHOI'O K JICHTC, OT MACChI I'py3a.

HaOmronenue u o0cykaeHuE ONBITOB,
JIEMOHCTPUPYIOLIMX 3aBUCUMOCTD IIEPHOIA
KOJIeOaHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a " KECTKOCTU NPYKUHBI.

[IpumeHeHne MaTEMATUYECKOTO U MPYKUHHOTO
MAasITHUKOB B KQ4€CTBE MOJEJEH JJIs1 ONUCAHUS
KOJIeOaHMl B OKpYKaIOIEeM MHUPE.

Pemenune 3a1a4, CBI3aHHBIX C BBIYUCICHUEM

WJIM OLIEHKOM 4acTOTHI (Tepuoja) KojiebaHui
H3zmepenue yckoperust c60600H020 nadeHus
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2.2 | MexaHuueckue 8 Mexannueckue BOTHBL. | OOHapyKeHUe U aHAJIU3 BOJIHOBBIX SIBJICHUM B
BOJIHBI. 3BYK CpoiicTBa  MEXaHHYECKHX | OKpYKAIOIIEM MHPE.
BomH.  IIpOnoNBHBIE M | [ nenue pacnpocTpaneHus
TIOHCPCTHBIC BOJIHBL. VHHHH? MPOJIOJIBHBIX U MOMEPEUHbIX BOJH (Ha
BOJIHBL M CKOPOCTb €€ | vionemm) u 0OHApYKEHNE AHATOTHIHBIX
paclpOCTPaHCHHA. BUJIOB BOJIH B MPUPO/IE (3BYK, BOJTHBI HA
MexaHu4eckne BOJHBI B BOJi¢). BeruuciaeHnue qIMHbBI BOJIHBI U
TBEPOM Tele, CKOPOCTH pacIpOCTPAHEHUS 3BYKOBBIX BOJIH.
CCHCMHYCCKHE BOJIHEI. DKCIEpUMEHTAIBHOE OINPEETICHUE TPaHULL
3ByK. ' pOMKOCTB 3ByKa H YacTOTHI CJIBIIIMMBIX 3BYKOBBIX KOJIEOaHUN.
BbICOTa TOHA. HaOmroneHre 3aBUCUMOCTH BBICOTHI 3BYKa
OrpasxeHue 3ByKa. OT YacCTOTHI (B TOM YHUCIIE, C UCIIOJIb30BAHUEM
udpassyk u MY3bIKaJIbHBIX HHCTPYMEHTOB). Habmtoaenue
YIbTPa3sByK 1 00BSCHEHHE SIBJICHUS aKyCTHUYECKOTO
pe30HaHca.
AHaJIN3 OPUTHMHAIBHOTO TEKCTA,
MNOCBSILIEHHOTO UCTOJB30BAHUIO 3BYKa (MU
yJIBTPa3ByKa) B TEXHUKE (9XOJIOKAIIUS,
yJIBTPA3BYK B MEJIUIIMHE U JIP.); BHIIIOTHEHUE
3alaHUi TI0 TEKCTY (CMBICIOBOE YTEHUE)
Htoro no pazaeny 15

Paznen 3. DjeKTpOMArHUTHOE 10JI€ M JJIEKTPOMATHUTHBIE BOJIHbBI
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3.1 | DaexTpoMarHuTHOE
noJje u
AIIEKTPOMArHUTHBIE
BOJIHBI

DIEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
CsoiicTBa
AJIEKTPOMArHUTHBIX  BOJIH.
[llxana 37€KTPOMArHUTHBIX
BOJIH. Hcnoap3oBaHue
AJIEKTPOMArHUTHBIX  BOJH
JIJISI COTOBOM CBS3H.
DJIEKTpOMarHuTHasl MPUpo/ia
ceerta. CkopocTh  cBera.
BoiHoBEIE€ CBOMCTBA CBETa

[TocTpoenue paccyxkaeHuit, 000CHOBBIBAIOIITNX
B3aMMOCBS3b JEKTPHUUECKOT0 U MArHUTHOTO
IOJIEN.

DKCIepUMEHTAIbHOE U3YUCHHE CBONCTB
AJIEKTPOMATHUTHBIX BOJIH (B TOM YHUCIIE C
MOMOIIBIO MOOMJIBHOTO TeleoHa).

AHanu3 peHTreHOBCKUX CHUMKOB
YeJI0BEYECKOT0 OpraHu3Ma.

AHanu3 TEKCTOB, ONMMCHIBAIOLIUX MPOSBICHUS
AJIEKTPOMArHUTHOTO U3JIyYEHUs B IPUPOJIE:
KUBBIE OpPTraHU3Mbl, U3ITy4YeHUsI HEOECHBIX Tell
(CMBICTIOBOE UTEHUE).

Pacnio3naBanue M aHanu3 pazIU4HbIX
NPUMEHEHUHN 3JIEKTPOMarHUTHBIX BOJIH

B TEXHUKE.

N3ydenune BOTHOBBIX CBOWCTB cBeTa. Pemenue
3a/1a4 ¢ UCHOJIb30BaHUEM (HOpMyH ISt
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIUHBI
BOJIHBI M YaCTOTHI CBETA

Hroro no paszneny

Pa3nen 4. CBeToBbIE SIBJICHUSA
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4.1

3aKOHEBI
pacrpocTpaHeHuUs
CcBETa

JlyueBas Mmonens cBera.
Hctounuku cgera.
[IpssmonHetHOE
pacIpocTpaHEeHue CBETA.
3armenus ConnHua v JIyHsL.
Otpaxxenue cpera. [lmockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomiienne cBera. 3akoH
npesioMieHus ceera. [lomHoe

BHYTpEHHEE OTpakKCHHE
CBETA. Hcnonb3oBanue
IIOJIHOTO BHYTPEHHETO

OTpPpaXKCHUA B OINTHYCCKHX
CBCTOBOAAX

HaGnronenue onpITOB, TEMOHCTPUPYIONTUX
SIBJICHHE TIPSMOJTMHEHHOTO

pacmpocTpaHeHus cBeTa (BOSHUKHOBEHHUE
TEHU U TIOJIyTCHHU), W UX HHTEPIIPETAIIHS C
WCITOJIb30BAaHUEM TTOHATHUS CBETOBOTO JIyyYa.
OO0BsicHEHUE U MOJCIIMPOBAHUE COJIHEUHOTO U

JIYHHOT'O 3aTMEHHUM.

HccenenoBanue 3aBUCUMOCTH yTJla OTPAXKEHUS
CBETOBOTO JIy4a OT yTJia NaJeHusl.

N3yuyeHue cBONCTB N300paKeHUSI B TNIOCKOM
3epKae.

HaGnronenue u 00bsicHEeHHE OMBITOB 10
MOJIYYCHHUIO U300PaKEHUI B BOTHYTOM U
BBIMTYKJIOM 3epkainax. Habmoaenue u
00BSICHEHHE OMBITOB 1O MPEJIOMJIEHUIO CBETA
Ha TPaHUILIC PA3TUYHBIX CPEJl, B TOM UHUCJTIE
OTIBITOB C TIOJTHBIM BHYTPEHHHUM OTPaKCHHEM.
HccnenoBanue 3aBUCUMOCTH yriia
MIPEJIOMJICHUS OT yTJIa TIAJCHUSI CBETOBOTO
Jy4a Ha TPAHUIIEC «BO3TyX—CTEKIION.
Pacmo3naBanue sSBIEHUN OTpaKECHUS U
IIPEJIOMJICHUS CBETA B TTIOBCEAHEBHOM JKU3HHU.
AHanu3 1 00bSICHEHHE SIBJICHUS ONITUYECKOTO
MUpaXKa.
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Pemenue 3amay ¢ UCIOJIL30BAaHUEM 3aKOHOB
OTPAXXCHHUA U IIPCIIOMJICHHUA CBECTA
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4.2 | JIuH3BI ¥ ONTUYECKHUE 6 JIunza. Xox nydeit B muH3e. | [lonyueHne n300pakeHUl ¢ TOMOIIBIO
npuodopsI Onrtuueckas cucrema coOuparolle u paccenBaroniei JUH3.
doToammapara, Mukpockorna | Omnpeaenenrne POKyCHOTO PaCCTOSIHUS U
u Teneckona. a3 kak ONTUYECKOU CUJIbI COOMPAIOIICH JTUH3HI.
ONTUYECKas CUCTEMA. AHanu3 yCTpOWCTBA U IPUHLNIIA TEUCTBUSA
bnuzopykocTs u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAITbHO30PKOCTh ¢doToannapara, MUKPOCKOIIA, TEIECKOIIA.
W3yueHnue Mo/ienu riia3a Kak ONTUYECKON
CUCTEMbI. AHAIIU3 SIBJICHUI OJIM30PYKOCTH U
JATbHO30PKOCTH, IPUHIIUIA IEUCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Pa3noxenue 6enoro ceera B | HaOmoneHnue pa3noxxenus 0eiaoro cBeTa
CBETa B CIIEKTP cnektp. OnbiTel HproTOHA. B CIICKTD.
Cnoxenne cieKTpaibHbIX Hab6mtoaeHre 1 00bICHEHHE OTBITOB 110
uBetos. Jlucnepeus ceera MOJIYYEHHIO OEJIOro CBETA MPH CIOKEHUU
CBETa Pa3HbIX LIBETOB.
[IpoBenenue u 0ObICHEHUE OIBITOB IO
BOCITPUATHIO LIBETA IIPEAMETOB MPU UX
HaOJIOICHUH Yepe3 1IBETOBbIC (PUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazaeny 15

Pa3znen 5. KBantoBble IBJIEHUSA
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5.1

Hcnyckanue u
MOTJIOLIEHUE CBETA
aTOMOM

OnbiTel  Pesepdopma  u
IJIaHETapHAasi MOJENb aTOMA.
Mopens atoma bopa.
Hcnyckanue u MoriomneHue

O6cyxxnenue nenu onbiToB Pezepdopna mno
MCCJIEIOBAHUIO aTOMOB, BBIJIBUYKEHUE TUIOTE3
0 BO3MOXHBIX pe3yJibTaTaxX OINbITOB B
3aBUCUMOCTH OT IIPEINOIaraéMoro CTpOCHHUs

ceeta aromMoMm. KBaHTEHL
JInnenuaTteie CIIEKTPBI

aTOMOB, (POpMYJIMpPOBaHUE BHIBOJIOB U3
pPE3YyIABTATOB OIBITOB.

OO0cyxaeHue NpOTUBOPEUHA MJIaHETAPHOU
MOJIEIN aTOMa U OCHOBAHUMN JJIS1 TUIIOTE3bI
bopa o crannoHapHBIX OpOUTAX IIEKTPOHOB.
Habito1eHue CromHbIX U JIMHEHYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JIMYHBIX BEIICCTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS
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5.2

CtpoeHure aTOMHOTO
anpa

PagnoaktuBHOCTH. Anb(da-,
OeTa- 1 raMMa-u3IyYEeHUsI.
CrpoeHne aTOMHOro sapa.

HyknonHas MO/I€JIb
aToOMHOTO sapa. M30TomsL.
PaanoakTuBHbBIC

MpEBPALLICHUS. ITepuon

noJiypacnaaa aTOMHBIX 7€

OOcyx/ieHne BO3MOXHBIX THIIOTE3 O MOJEISIX
CTPOEHUS sIpa.

Omnpenenenue coctara sep Mo 3aJaHHBIM
MaCCOBBIM | 3apSA0BBIM YUCJIAM U IO
MOJIOKEHUIO B IEPUOTMUECKON CHCTEME
AIIEMECHTOB.

AHanu3 U3MEHEHUS COCTaBa SIpa U €r0
MTOJIOKEHUS B TIEPUOTNICCKON CUCTEME

MIPH O-PaAOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM
dboTorpadusim.

OOHapyxeHue 1 u3MepeHue paualiioHHOTO
¢dhoHa C TOMOIIIBIO JO3UMETPa, OIIEHKA €T
WHTEHCUBHOCTH.

Amnann3 OHOJIOTHYECKUX U3MCHCHUI,
MPOUCXOMSIINX  TOJ  JEeHCTBUEM
PaAMOAKTUBHBIX U3TyYCHUH.

Hcnonb30BaHue palMOAKTUBHBIX U3yYCHUN B
MEINIUHE
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5.3 | SlnepHble peakuuu 7 Snepnbie peakunu. 3akoHbl | PellieHue 3a1a4 ¢ UCMoIb30BaHUEM 3aKOHOB
COXpaHEHMS 3apsAJI0BOrO U COXpPAaHEHMSI MAaCCOBBIX U 3apsIIOBBIX YUCEN Ha
MaCCOBOTO YUCEIL. DHEPTHS | ompejielicHNE Pe3yIbTaTOB SICPHBIX PEaKIIHIii;
CBA3M aTOMHBIX s71eP. CBA3D | apanys BO3MOKHOCTH HIIM HEBO3MOKHOCTH
Macchl U dHepruu. Peaknuu S7IepHOI PeaKITHi.
CUHTE3a U JCJICHUS SIEP.
a Acp OlieHKa SHEPIruM CBSI3U AJIep C UCTIOIb30BAaHUEM
Ncrounuku sneprun ConHna . .
R dbopmyIibl DUHIITEIHA.
v 3BE31. AnepHas 06
sHepreTuka. JleficTBuS CYKJICHUE TIEPCIEKTUB HUCIIOJIb30BaHUS
PATHOAKTHBHBIX Manydenuii | YNPABICMOT0 TEPMOA/IEPHOTO CHHTESA.
Ha JKHBBIE OPFAHI3MBI OO6cyxaeHre MPeuMyIIeCTB U SKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C SJICPHON SHEPIETUKON
Hroro no pazneny 17

IHoBTOpPUTEIBLHO-00001IAKINIA MOAYJIb
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[ToBTOpEHUE U 9 Cucremaruszanus u Brinonnenue yueOHbIX 3ajaHUM, TPEOYIOITNX
000011eHNE 000011IeHrEe TTPEIMETHOTO JEMOHCTpAllUA KOMIIETEHTHOCTEH,
coJiepKaHus Kypca COJICp>KaHHUS U OTbITA XapaKTepU3yIOIUX €CTECTBEHHOHAYYHYIO
duzuku 3a 7-9 kmaccol JEATEIBHOCTH, rPaMOTHOCT:
MPHOOPETEHHOrO mpH — [IPUMEHEHUS MTOJyYEHHBIX 3HAHUU
HU3y4CHUH BCCI'O Kypca JUTSl HAYYHOTO OOBSICHEHUS (PU3NYECKUX
(hu3HKH OCHOBHOTO SIBJICHUM B OKPY’KAIOLLIEN IPUpOJE, B
0011ero 00pa3oBaHusl. IMOBCEIHEBHOM KU3HU U BBISIBIICHUSI
IonroToBka K OCHOBHOMY (bU3UUECKUX OCHOB psijia COBPEMEHHBIX
roCcyJIapCTBEHHOMY TEXHOJIOTHIA;
SK3AMEHY IO QusuKe M | _ MIPUMEHEHUSI OCBOCHHBIX
oOyyJarommxcs, .
AKCIEPUMEHTAJIBHBIX YMEHUN IS
BBIOPABIINX 3TOT y4EOHBI .
uccnenoBanusi GU3NYECKUX SBICHUMN, B
HpeaAMet TOM YHCJIE JI POBEPKU THIOTE3
Y BBISIBJICHUS 3aKOHOMEPHOCTEN. Pemenne
pacy€THBIX 3a]1a4, B TOM YHCIIE
MPEANOJIaraloiuX UCOJIb30BaHUE PUBMUECKUX
MOJIEJIEN 1 OCHOBAHHBIX HA COJIEPKAHUU
Pa3IMYHBIX Pa3AesioB Kypca QU3HKH.
BrinosiHeHue U 3amuTa rpynmnoBbIX UIU
WHJIMBUAYAJIbHBIX TPOCKTOB, CBSI3aHHBIX C
coziepKaHueM Kypca PU3NKU
Wroro no pazaeny 9
OBUIEE KOJIMYECTBO 102
YACOB I1IO ITPOT'PAMME
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