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Astop: A.B. IlepblkuH

Haumenosanue: «®usukay 7 kiace, 8 kimacc, 9 xiace

UznarensctBo, rox: «lIpocBemenue», 2023 rox (s 7-9 kmaccoB 00pa3zoBaTeiIbHBIX

OpraHu3aIuii)
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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsA COCTaBJICHA Ha
OCHOBE TOJIOXEHUI W TpeOOBaHWN K pe3ylibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW
oOpasoBarenbHON TporpamMmbl, mpeactaBieHHbx B DPI'OC OO0, a Ttakke ¢ ydérom
denepanpHOl paboueit mporpammbl BocnuTaHus W KoHIenmuu mpenogaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxkanue  mporpamMmbl 1o ¢uU3MKe  HampaBleHO  Ha  (opMHpOBaHUE
€CTECTBCHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3alvio Hu3ydeHus (U3WKU Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3uMKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanusaiuu  TpeboBannii PI'OC OOO k IUIAHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKkKe  MEXKIPEIMETHbIE  CBS3H
€CTECTBCHHO-HAYYHBIX YICOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMS.

[IporpamMma mo ¢u3uke ycTaHaBIMBACT paclpeielieHue yueOHOro maTepuana [0 rojiam
o0ydeHust (1Mo Kjaccam), MpeajiaracT MPUMEPHYIO TIOCIEAOBATEIIbHOCTh U3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTHUKE pa3BUTHUsS MPEIAMETHOTO COJEpKaHus U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXCs.

[Iporpamma no ¢usmke pazpaboTaHa ¢ 1eNbl0 OKa3aHUS METOIUYECKON MOMOIIU YUUTEITIO
B CO3/IaHUU pabouelt MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

dusnKa SBISIETCS CUCTEMOOOPA3YIOIIUM TSI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB,
MOCKONBKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUM, N3YYaeMbIX XHUMHEH,
Ouonorueii, actpoHoMueil u pusndeckoit reorpadueii, BHOCUT BKIJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPENOCTaBIseT HauOoyiee sICHbIE O0pa3lbl NMPUMEHEHHS HAyYHOTO METOo/aa
MO3HAHUS, TO €CTh CIIOCO0a MOy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa W3 IMMaBHBIX 3a/a4 (pU3M4ecKoro oOpa3zoBaHUs B CTPYKType 0OIIero oOpa3oBaHMs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH W UWHTEpeca K Hayke Yy
o0ydJaronuxcs.

WN3ydyenne ¢usukun Ha 06a30BOM YpOBHE TMpEAINOiaraeT OBJAJACHHE CIEAYIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

Hay4YHO OOBICHATH SABJICHHA,
OLICHMWBATh U ITIOHUMATh O0COOEHHOCTH HAY4YHOTI'O UCCJICIOBAHUSA;
HHTCPIPETUPOBATH JaHHBIC n HUCIIOJIb30BaTh HAayY4YHBIC JOoKa3aTecJIbCTBa
JJI TIOJTYYCHH S BBIBOOOBY.

enun w3yueHus (U3UKH HA YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHS OIpPENeNeHBI B
Konnenmnuu npenoaaBanus yyeOHoro npenMera «®dusmka» B 00pa3oBaTeNbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepanuu, peanu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeibHbIE IPOrPaMMBI,
yTBepkI€HHON pemenrem Kosermum MunncTteperBa npocsenieHust Pocculickon ®enepanyn
(mporokoin ot 3 gexabps 2019 r.

No TTK-4BH).
Henun wusydyeHuss ¢GU3MKWA: TpUOOpETEHHWE WHTEpeca U CTPEMIICHHS OOYYaroIIMXcs K
HAyYHOMY U3YyUEHUIO

OPUPOJBI, Pa3BUTHE MX HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH; pa3BUTHE
MPEJCTaBICHUN O HAYYHOM METO/I€ MO3HAHUS U (POPMHUPOBAHUE
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UCCIIEIOBATEIbCKOIO OTHOLIEHUS K OKPYXKAIOIUM SBJICHUAM; (HOPMUPOBAHME HAYYHOI'O
MHUPOBO33PEHHUS KaK pe3y/bTaTa U3y4E€HUsI OCHOB

CTpOCHHUSI MaTepuu U (PyHIAMEHTAJIbHBIX 3aKOHOB (U3UKH; (POPMUPOBAHUE MPECTABICHUN O
ponu (UBHMKHU A Pa3BUTHUS JIPYTMX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHUH; pPa3BUTHE
MPEeJICTaBICHUI O BO3MOXKHBIX cepax Oyayuieil mpodeccnoHalbHON AesITENbHOCTH, CBI3aHHOM
¢ (U3UKOIA, MOATOTOBKA K JalbHENIIEMy 00YUYE€HHUIO B 3TOM HAIPABJICHUH.

JlocTukeHne STUX Leleld mporpaMmbl MO (U3UKE HAa YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00eCIeUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:
IPUOOpPETEHUE 3HAHUI O IUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUUECKHUX,

TCIIOBBIX, OJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX ABJICHUAX, HpHOGpeTeHI/Ie yMeHI/If/’I
OITHCBLIBATH U OOBIACHATH q)HSquCKI/IC SABJICHUA

C UCIHOJIb30BAHUCM ITOJTYYCHHBIX 3HaHHﬁ; OCBOCHHEC MCTOAOB PCIICHUA HpOCTGfII.HHX paCLIéTHbIX
3a4a4 C UCIIOJIb30BAHHUCM

¢du3nueckux Mojeneil, TBOPUECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 33/ay; pa3BUTHE YMEHHM
HAOJIOaTh TPHUPOJIHBIC SIBICHUS W BBINOJHATH ONBITH, JaOopaTOpHbIE pPadOTHI U
9KCHEPUMEHTAJIbHbBIE UCCIEI0BAaHMsI C MCIOJIb30BAaHUEM HM3MEPHUTEIbHBIX IPUOOPOB; OCBOCHUE
npuéMoB paboTel ¢ wuHMOpMaIueld (UINIECKOTO CONEpX)aHMS, BKIOYas HH(poOpMamuio o
COBPEMEHHBIX JIOCTHKCHHUAX (PHU3MKH, aHATIU3 M KPUTHUECKOE OILIEHUBAaHHWE HWH(POPMALNY;
3HAKOMCTBO €0 chepamu podhecCHOHATLHOM 1eATebHOCTH, CBA3aHHBIMU

¢ (u3HMKOW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTIKCHHAX (PU3HMUECKOU
HayKU.

Ha usyuyenue ¢uzuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHUS
oTBOUTCS 272 9acoB: B 7 kinacce — 68 gacos (2 yaca B Henenmo), B 8 kimacce — 102 gacos (2 yaca
B Hegeno), B 9 kitacce — 102 vaca (3 vaca B Heneio).

[Ipennaraemslii B mporpaMMme o ¢pu3nke nepedeHsb J1abopaTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4WUTeNlb JAejaeT BbIOOp MpoBeneHHs JabopaTOpHBIX paldoT H
OTIBITOB C Y4E€TOM WHAWBUIYAITBHBIX 0COOCHHOCTEH 00yJarOmUXCsl, CIIICKA SKCIIEPUMEHTATBHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa o (hU3HKe.

COJAEPKAHUE OBYYEHUA

7 KITACC Pazgeu 1. @®u3nka u €€ poJsib B IO3HAHUM OKPY/KAIOLIEro Mupa

duznka — Hayka o npupoae. SABnenus npupoasl. Pu3snvecKue BICHU:
MEXaHUYECKHUE, TEIVIOBBIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ousnyeckue BeaMuUHBL. 3Mepenue ¢usnueckux BeauuuH. Duznueckue MNPUOOPHI.
ITorpemnocTs n3MepeHuit MexayHapoaHast CUCTEMA €IMHMUII.

Kax ¢uznka u Ipyrue €CTECTBEHHbIE HayKH U3Yy4aroT IIPUPO.Y.
EcrecTBeHHO-HayuHBIi METOJ] NO3HAHUA: HAOJIOJEHHE, IOCTAaHOBKA HAay4yHOI'O BOIpOCA,
BBIJIBUKCHUE THIIOTE3, OSKCIEPUMEHT IO MpPOBEPKE THUIOTE3, OOBsICHEHHE HaOII01aeMOro
spneHus. Onucanue Gpu3nYecKux sSBICHUHN ¢ TOMOIIBIO MOJIETEH.

Jlemoncmpayuu

MexaHI/I‘IeCKI/Ie, TCIIJIOBBIC, DJICKTPUICCKUE, MAIrHUTHBIC, CBETOBBIC AABJICHUS.
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@dusnueckue TpUOOPHI M TPOIEAypa NPSIMBIX HM3MEPEHHH aHAJOTOBBIM U HU(POBBIM
puoOpOM.

Jlabopamophvie pabomul u onvimol

Onpenenenue 1eHbI JeNICHUs MIKAIBI H3MEPUTEIHHOTO TPHOopa.

N3MepeHne paccTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenre pa3smMepoB MaJIbIX TEl.

WN3mepenue TemmepaTypsl MpU MOMOILIM KMJIKOCTHOTO TEepMOMETpa M JaTyuka
TEeMIIepaTyphI.

[IpoBenenue wccienoBaHUus IO MPOBEPKE TIMIOTE3bl: JAIbHOCTh MOJNETA IIApHKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBIThL, JA0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBrkeHue dactull BemecTBa. CBsA3b CKOPOCTU JBH)KEHHMS YacTUI[ C TeMIIEpaTypoil.
bpoynoBckoe nBmxkeHue, muddysus. BzaumMopeicTBhe 4YacTHIl BEUISCTBA: TNPUTSKCHUEC U
OTTaJIKUBAHUE.

ArperatHble COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEHW M  TBEPABIX
(kpucTaytnyeckux) Tena. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX UM WX aTOMHO-MOJEKYISpHBIM cTpoeHneM. OcOOEHHOCTH arperaTHbIX COCTOSHUMN
BO/JIBI.

Jlemoncmpayuu

Habntonenue OpoyHOBCKOTO JABHKEHHUSL.

Habmonenue nudpdysum.

HaGmronenne siBneHuid, OOBSACHSIOMMXCS TNPHUTHKEHHEM WM OTTAIKMBAHWUEM YaCTHII
BEIIIECTBA.

Jlabopamopmvie pabomul u onvimol
OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTIOJIb30BaHUEM (hoTorpaduii).
OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACITUPEHHS Ta30B.

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO TMPUTSDKEHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexanuueckoe ABuxkeHue. PaBHOMepHOE U HEpaBHOMEpHOE JIBH>KeHHE. CKOPOCTbh.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBM)KEHUU. Pacu€r myTu U BpeMeHU JBUKEHUS.

SlBnenne wHepuMH. 3aKOH HMHEpHUU. B3anmonaeicTBHe Ten Kak NPUYMHA W3MEHEHHUS
CKOpPOCTH JIBM)KEHMsI Tel. Macca kak mepa umHepTHOcTH Tena. IlnotHocTs BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BEIIECTBA.

Cuna Kak xapakTepucTHKa B3auMmopeiicTBus ten. Cuna ynpyroctd U 3akoH ['yka.
N3MepeHne cuiibl ¢ TOMONIBIO JWHAMOMETpa. SIBlIeHHE TATOTeHHs W cuia TsxecTu. Cuia
TSXKECTU Ha JApyrux ruianerax. Bec tema. HeBecomocTh. CrokeHue Cuil, HalpaBIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cuna TpeHus. TpeHue CKOJbKEHUSI U TPEHHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.
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Jlemoncmpayuu
Hab6mronenne MexaHu4ecKoro ABMKEHUS Tea.
N3mepenne ckopocTy MPSIMOIMHEHHOTO ABHKCHUS.
Habnronenue siBleHUs! HHEPLIUU.
Hab6mronenne nsMeHeHus: CKOPOCTH TTPH B3aMMOICHCTBHH TEJI.
CpaBHEHHE MacC 10 B3aUMOJCHCTBHUIO TEJl.

Ciio)xeHue cuil, HalpaBJIEHHbBIX IO OJTHOM MPSAMOH.

Jlabopamopnule pabomul u onvimoi

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABMJKEHMs (IIapuKa B SKUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK JaJiee).

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHUS Opycka WIM IIapuKa IO HaKJIOHHOM
IJIOCKOCTH.

Onpenenenre MIOTHOCTU TBEPJIOTO TENA.

OmnbITH, JEMOHCTPUPYIOIIME 3aBUCHMOCTh DPACTSHKCHUS (IepopManuu) MPYKUHBI OT
IIPUJIOKEHHOM CHJIBL.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHIIBI TPEHHUs CKOJIBXKEHHsA OT Beca Tena H
XapakTepa COIIPUKACAIOIINXCs IOBEPXHOCTEN.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenune. CriocoObl YMEHBIIIEHUSI U YBEIMUEHUs JaBieHus. [laBnenue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béma, Temnepatrypsl. [lepenaya gaBnenus TBEPABIMU TeaMU, KUAKOCTIMU
n razamu. 3akoH Ilackamsg. ITneBMaTHueckyue MamuHBL. 3aBUCUMOCTH JaBJICHUA XUIAKOCTU OT
rnyounsl.  [mapocratuueckuit  mapamokc. CooOmaromyecss cocydsl. [ uapaBmudeckue
MEXaHU3MBI.

Atmocdepa 3emnn u armocdepHoe naBieHue. [IpHUMHBI CYyIIECTBOBAHMS BO3MYIIHOMN
obonouku 3emmu. Ombeir Toppuuennu. M3mepenue armochepHOro AaBlieHUS. 3aBHCHUMOCTH
aTMoc(epHOro JaBieHHS OT BBICOTHI Haja YpoBHeM Mops. I[Ipubopsl ans u3MepeHus
aTMoc(epHOTro JaBIeHHUS.

JleficTBHE )KUJIKOCTU U Ta3a Ha MOTrpyKEHHOE B HUX Tel0. BriTankuparomas (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu
3aBHUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.
[Tepenaya naBieHUs KUIKOCTHIO U Ta30M.
CooOraromuecs CoCy/bl.
I'mppaBnuueckuit mpecc.
[IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHS.

3aBUCHUMOCTh BBITAIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOW YACTH Tella U MIOTHOCTU
YKUIKOCTH.

PaBeHCTBO BBITATKUBAIONICH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBre naBaHus Tell: IUIaBAaHKUE WJIU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IUIOTHOCTEHN Tena U )KUIKOCTH.
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Jlabopamopmvie pabomol u onvimol

I/ICCJ'IGI[OBaHI/IC 3aBUCHUMOCTH B€Ca T€jla B BOJAC OT 00BéMa HOl"py}I(éHHOﬁ B XKHIAKOCTb
qacTu TCia.

OnpeneneHre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B JKUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI, ACUCTBYIOLICH Ha TEJIO B XHUAKOCTH,
OT Macchl Tena.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKABAIOIIEH CUIIBI, ACUCTBYIOLICH HA TEJIO
B )KUJIKOCTH, OT 00bEMA MOTpYKEHHOM B )KUIKOCTh YaCTH T€JIa U OT INIOTHOCTH JKUAKOCTH.

KoHnctpyupoBanue apeomeTpa WIM KOHCTPYUPOBAaHHE JIOAKM U OIpEleleHue e
Ipy3010bEMHOCTH.

Pa3znesn 5. PaGora m mMomHocTh. JHeprusi MexaHuueckast

paboTa. MOIIIHOCTb.

IIpocTble MexaHU3MBI: pbluar, 6J0K, HaKJIOHHAs MIIOCKOCTb. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiia paBHOBeCcHsl pbluara K Oioky. «3ojotoe mpaswmiio» MexaHuku. KIIJ]
IPOCTHIX MeXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHuumanbHas sHeprus. IIpespamienne onHoro
BU/Ia MEXAHUYECKOW SHEPIUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu

[TpuMepbl MPOCTHIX MEXAHNU3MOB.

Jlabopamopmvie pabomul u onvimol

Onpenenenve paboOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHMM Tela 1o
TOPU30HTAIILHON ITOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.
N3mepenne KII/] HakIIOHHOM MIIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUST MEXaHUYECKOM YHEPTHH.

8 KUIACC Pazpnen 6. TenioBblie siBJIeHUS

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHMsI BemecTa. Macca
U pa3Mepbl aTOMOB W MOJeKyld. OmBITB, MOATBEPKIAOIMINE OCHOBHBIE ITOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHMMN BelecTBa. Kpucraminyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMUHETUYECKOW Teopuu. (CMayumBaHWE U KanWUIApHBIE SBJIECHHS. TeriaoBoe
pacIIMpPEHNE U CKATHE.

Temneparypa. CBA3p TeMmmepaTrypsl CO CKOPOCTBIO TEIJIOBOTO JIBJKEHHSI YacTHLI.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEM »SHEpruu: Terionepenaya u
coBeplIeHHE pabOTHI. Bunsl Tenonepenaum: TEIJIONPOBOJHOCTh, KOHBEKLHS,
U3JIy4CHHE.

KonmdgecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BeEHIECTBAa. 1eriooOMEH W TEeIIoBOe
paBHOBecHe. YpaBHEHHE TeIUIoBOro OanaHca. [lnaBrnenue W oTBepaeBaHHE KPHUCTANIMYECKUX
BEIIECTB. YenbHas TerwioTa IutaBieHusa. [lapooOpasoBanme M KoHjaeHcauus. Vcmapenue.
Kunenue. Y nenpHas Teriora mapooOpa3oBaHuUs.



®denepanpHas padbouas mporpamma | dusnka. 7—9 kmaccel (0a30BbIN yPOBEHB)

3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO J1aBICHUSI.
Bnaxnocts Bo3ayxa.

DHeprus TOIMBa. Y IeiabHas TEII0Ta CrOPaHUs.

[Tpunnuner pabotel TermmoBbix aurareneid KIIJ[ rtermmoBoro nBurarens. TersoBbie
JIBUTATENIN U 3aLUATA OKPYKAIOIIEH CPEIBL.

3aK0H COXpaHEHUs U MPEBPAICHHS YHEPTUHU B TEIJIOBBIX IIPOIIECCaXx.

Jlemoncmpayuu
Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.
Ha6monenue quddysun.
HaOnroeHue siBJIeHUI cMauMBaHUS U KalTWJUISIPHBIX SIBJICHUM.

Habnroenue TerioBoro pacumpeHust Tel.
W3meHneHue gaBiieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUM WIIN OXJIAXKICHHUH.

[TpaBuia n3MepeHHs TEMITEPaTYPHL.

Bupael Terionepenauu.

OxnaxaeHne Ipu COBEPUICHUN PaOOTHI.

HarpeBanue nipu coBepiieHHH pabOThl BHEITHUMH CHIIAMHU.
CpaBHeHUE TEIUIOEMKOCTEH pa3IUYHbIX BEIIECTB.
HaGmtoneHne kumeHus.

HabnroneHne mocTosHCTBA TeMITepaTyphl MPH TUTABIICHHH.

Monenu TetIoBBIX ABUTATEIEH.

Jlabopamopmvie pabomul u onvimol
OnBITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

OnbITH IO BbIpalllUBAHHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIK UJIKA Caxapa.
OneITEH IO Ha6HIO)IeHI/IIO TCILJIOBOI'O paCIMPEHUS Ira30B, )KI/II[KOCT@ﬁ u TBép}II)IX TCII.

Omnpenenenue qaBiaeHus BO3ayxa B OaJUIOHE MITIPUIIA.
OnbIThI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTHh JaBJICHHUS BO3[AyXa OT €ro o0béMa W
HArpeBaHUS WA OXJIAKICHUS.

IIpoBepka TrHMOTE3bl JMHEHHONW 3aBUCHUMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

HaGmronenne w3MeHeHHs] BHYTpEHHEH OSHEpPruM Tella B pe3ylbTaTe TeIionepenayn u
paboOTHI BHEITHUX CHIL.

UccnenoBanue siBIeHUS TEMJI000MEHA TPU CMEIIMBAHUHT XOJIOTHON U TOPSTYEH BOJIBI.

OHpe,Z[CJ'ICHI/IC KOJIMYCCTBA TCIJIOTHI, TOJTYUCHHOTO BOOOI npu TEIIOOOMEHE C HarpeTbIM
MCTANIMYCCKUM HUJINHIPOM.

Ornpenenenne yaeapHON TEIMIIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca uCapeHusl.

OmnpeneneHre OTHOCUTEIBHOW BIAXKHOCTH Bo3ayxa. OnpeneneHue
yII€IbHOM TEIUIOTHI IJIaBJICHUS JIbAA.
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Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA

Onektpuzarus Ten. J[Ba poja ajIeKTpHUecKuX 3apsiioB. B3auMopeicTBhe 3apssKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOACHUCTBMS 3apsKEHHBIX TEJ OT BEIMUYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMH).

Dnektpuueckoe nosie. Hanpsk€HHOCTh 3iekTpuyeckoro nois. [lpunnun cynepno3uuuu
9JIEKTPHUECKUX IOJICH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTapHBIM 3iiekTpudeckuil 3apsan. CtpoeHue
aTtoMa. [IpoBOIHUKM U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYECKUH TOK. YCIIOBUS CYILIECTBOBAHUS JJIEKTPUUYECKOrO TOKa. VCTOUYHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckass uenb. Cuia TokKa. OJnekTpudeckoe HampspkeHue. CoIlpoTUBICHHUE
MPOBOJAHMKA. YJIEIbHOE CONPOTUBJICHHME BemlecTBa. 3akoH Owma Uisi  ydyacTka  LeMu.
[TocnenoBarenbHOE U MapaieIbHOE COEJUHEHNE TPOBOJHUKOB.

PaGota 1 MOIIHOCTH 3eKTpUYecKoro Toka. 3akoH [xoyns—JIleHna. DnekTpudyeckue 1emnu
U TIOTPEOUTENHN AIIEKTPUIECKOM SHEpruH B ObITy. KOpoTKOE 3aMbIKaHHeE.

IlocTtostHHBIE Mar"HuThl. B3anMoaeiiCTBME MNOCTOSHHBIX MArHUTOB. MarHUTHOE MOJIE.
MaruutHoe noJie 3eMJii U €ro 3Ha4eHue I )Ku3HU Ha 3emuie. OnbIT Dpcerena.

MaruutHoe 1oJie JIEKTPUUYECKOro Toka. IIpuMeHeHue 3aeKTpoMarHuToB B TexHuke. JleiicTBre
MarHUTHOTO TIOJSi Ha TPOBOJHUK C TOKOM. OJIEKTPOJBUTATENh IOCTOSIHHOTO TOKa.
Hcnons3oBanne ANEKTPOJBUraTene B TEXHUYECKUX YCTPOWCTBAX H Ha
TpaHCIIOpTE.

Omnpbitet @apanes. SBneHue  dyeKTpoMarHuTHOM  wHAYKIUU. [IpaBuio  Jlenia.
OnekrporeHepatop. CrocoObl MOTYYEHHs] SJICKTPUUECKON OSHEpPruu. OJNEKTPOCTAaHIMH  Ha
BO300HOBJISIEMBIX UCTOYHHKAX YHEPTHU.

Llemoncmpayuu
DneKkTpu3aius Tel.
JIBa poa 3JIeKTpUYECKUX 3apsIOB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEl.
Y CTpOHUCTBO U IEHCTBHE IEKTPOCKOTA.
DNeKTpocTaTUUYeCKask MHIYKIHUS.
3aKOH COXpaHEHUs IINEKTPUUECKUX 3apsI0B.
[TpoBOTHHKYN U AUDIIEKTPUKH.
MoaenupoBaHH€e CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TTOJIS.
HcTrouHnky nmocTOsTHHOTO TOKA.
JlelicTBUS DIIEKTPUUECKOTO TOKA.
DIJIEKTPUYECKUHN TOK B )KHIKOCTH.
I"a30BbIit pazps.
W3mepenue cuitbl TOKa aMIEPMETPOM.
N3mepenue 3eKTpuyecKoro HarpsKEeHUs BOJIBTMETPOM.
Peocrar 1 marasuH CONpOTUBIICHUN.
B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.
MopenupoBaHre HEBO3MOKHOCTH PA3EICHHS MOJOCOB MarHUTA.

MOI[CHI/IpOBaHI/Ie MarHuTHBIX TTOJICH ITOCTOSHHBIX MarHUTOB.
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OnbIT Dpcrena.

MarnuTtHoe noJjie ToKa. IIeKTPOMarHur.

JlelicTBME MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb MOCTOSTHHOTO TOKA.

HccnenoBanue sBieHUs 3JIEKTPOMarHUTHON MHTYKIIUH.
OnbiThl Papajes.

3aBUCUMOCTD HarpaBJICHUA HWHAYKIOUMOHHOI'0O TOKa OT yCJIOBI/Iﬁ €ro BO3HHUKHOBCHMNS.
DJeKTpOoreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopnvie pabomul u onvimol

OnbITHI 10 HAOTIOCHUIO SJIEKTPU3AIUH TEJl MHAYKIIUCH U IIPU COTPUKOCHOBEHUH.

UccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.

COopka u mpoBepKa padOThI IEKTPHUUECKOH IIeTH MOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, MAYIIETO YEpe3 PE3UCTOP, OT CONPOTHUBICHUS
pE3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOPE.

OHI)ITBI, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTD 3JICKTPUYCCKOTO COIIPOTUBJICHHA IMPOBOAHHKA
OT €ro AJIMHBI, ITIoIaan IIOICpCYHOIro CCUCHUA U MaTCpualia.

[IpoBepka mpaBmila CIOXKEHUS HANPSDKEHWH MPH MOCIEI0BATEIbHOM COEAMHEHUM JABYX
PE3UCTOPOB.

ITpoBepka mpaBuia Ui CHIIbI TOKa MPH MapajIeIbHOM COEMHEHUU PE3UCTOPOB.

Onpenenenne paboOThI AIEKTPUUYECKOTO TOKA, HIIYILIETO Yepe3 Pe3UCTop.

Onpenenenre MOIIHOCTH ANEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, WAYIIETO YEpe3 JIAMIIOUKY, OT HamlpsyKEeHUs Ha

Onpenenenue KII/] narpeBarens.

I/ICCJIG)IOBaHI/Ie MAar"gsuTHOI'O BSaHMOHCfICTBHSI IIOCTOAHHBIX MarHHuTOB.
I/I3y‘{CHI/IC MAaravMTHOT'O IIOJIA TOCTOSIHHBIX MArHuTOB ITPH UX O6’BC,Z[I/IHCHI/II/I " pa3aCIICHUU.

HccnenoBanue nericTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITH, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI B3aMMOJECHCTBHS KaTyIIKM C TOKOM U
Mar"ura oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIIKE.

N3yueHne neicTBAsS MArHATHOTO MOJIS HA POBOJHUK C TOKOM.

KonctpynpoBanue u usyueHue padoThl FIEKTPOABUTATENS.

N3mepenue KIIJ[ anexTpoaBUrarenbHoOi yCTaHOBKHU.

OneITl MO WCCIETOBAHUIO SIBIICHHUS DJIEKTPOMAarHUTHOM WHIYKIMU: HCCIEJOBAaHUE
M3MEHEHUH 3HAYEHMsI U HAaIIPABJIECHUS MHAYKLIMOHHOIO TOKa.

9 KJIACC Pa3nea 8. MexannuecKkue siBJeHHS
Mexanunueckoe nBwxeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBWKEHUS. PaBHOMEpHOE NpsSMOJIMHEWHOE JABWXKEeHHE. HepaBHOMEpHOE
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NpsAMOJIMHEITHOE JBM)KeHUE. CpelHsis M MTHOBEHHAas CKOPOCTh Tejla MpPH HEPaBHOMEPHOM
JIBHOKCHHH.

Yckopenue. PaBHoyckopeHHOE mpsimoninHeitHoe aBrkeHne. CBoboaHOoe maneHue. OnbITh
lanunes.

PaBHOoMepHOe aBmxkeHue no okpyxHoctd. [lepmoa u yvactora oOpamienus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsniit 3akoH HetoToHa. Bropoii 3akon Herotona. Tperuit 3akon HeroTona. Ilpunumn
CYTIEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHHUS CKOJBXEHHUS, CHUJIa TPEHUS
MOKOS1, APYTHUE BUBI TPEHUSI.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOJHOrO TMaJeHHs.
JBuxenune 1aner Bokpyr Connua. IlepBas kocmuueckas ckopocTh. Heecomocts u
neperpysKu.

PaBHOBecue MarepuanbHOM TOUYKH. AOGCOIOTHO TBEPIOE Telo. PaBHOBecHe TBEPAOTO Teia
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3Menenne ummmynbca. Mmnynbe cuibl. 3aKOH COXPAaHEHHUsI HWMITYJbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckasi pabora u MomHoOcTh. PaboTta cunm TspkecTH, ynpyroctd, TpeHus. CBs3b
sHeprun u pabotel. [loTeHnmanpHas SHEpPrusi Tena, MOJHATOTO HAJ TMOBEPXHOCTHIO 3EMIIH.
[TorennuanbHas sHeprust cxaroil npyxuHsl. Kunernueckas sHeprus. TeopeMa O KMHETHUECKOM
DHEPTUU. 3aKOH COXPaHEHHS MEXaHUYECKON YHEPTHH.

Jlemoncmpayuu

Hab6mronenne MexaHu4ecKOTo ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHME NyTel U TPAEKTOPUI ABUKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJ OTCUETA.

H3MepeHHe CKOpPOCTH U YCKOPCHUA HpHMOHHHeﬁHOFO JABWKCHUA.
HccnegoBanue IMPU3HAKOB PABHOYCKOPCHHOI'O JIBUKCHH.

Habintoienue ABM>KEHNS Tela 0 OKPY>KHOCTH.
HaGnronenne MexaHWYeCKUX SBJICHHMH, NMPOUCXOAALIMX B cUcTeMe oTcuéra «Tenmexka
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIFHO KaOnHeTa PU3UKH.

3aBHUCHMOCTb YCKOPEHMS TeJla OT MacChl Tejla U IEUCTBYIOIIEH Ha HETO CHJIBI.
HaGntonenue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TE.

N3menenue Beca Tena Ipu YCKOPEHHOM JIBHKCHUH.

[lepenava nmmysnbca Ipu B3aMMOJIEHCTBUM TEIL.

[IpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEJI.

CoxpaHeHne UMITyJIbca IPU HEYNIPYTOM B3aUMOJIEHCTBUN.

CoxpaHeHue UMIyJIbCca TP a0COJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
HabntoneHne peakTHUBHOTO IBUKEHMSL.

CoxpaHeHre MEXaHMYECKOM SHEPTHH MIPHU CBOOOHOM TaJICHUH.
CoxpaHeHne MEXaHUYECKON PHEPTUU NIPH IBUYKEHUU TeJa MO/ IeHCTBUEM IPY>KUHBI.

10
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Jlabopamopnvie pabomul u onvimoi
KonctpynpoBanue Tpakra Jijis pa3roHa u AajbHEHIIEero paBHOMEPHOTO ABM)KEHHUS IIapHKa
WJIU TEJICKKH.

OmpeneneHue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM JBIKCHHS IIapuKa 10
HaKJIOHHOM IIOCKOCTH.

OnpeneneHre YCKOpPEHHs Tejla IpPU PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAaKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTM IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM IBM)KEHHMU O€3
HA4aJIbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: eciu NpU PaBHOYCKOPEHHOM JBMKEHHHM 0€3 HadalbHOM CKOpPOCTH
MyTH OTHOCATCS KaK psAJ HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIME IPOMEXKYTKH BpPEMEHU
OJIMHAKOBBI.

HCCHGI{OB&HH@ 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.
Omnpenenenne k03 puineHTa TpeHus: CKOIBKEHHUS.
Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pa®OTBl CWJIBI TpPEHUs HpPU PABHOMEPHOM JIBXKEHMH Tena 1o
TOPU30HTAIILHON ITOBEPXHOCTH.

OnpeﬂeneHI/Ie pa6OTBI CHWJIbBl YHIPYroCTu IIpU noabEMe rpy3a C€ HCIHOJB30BAHUCM
HCIIOJABHXKXHOI'O U IIOABUXKHOT'O 0JI0KOB.

I/ISY‘IGHI/IG 3daKOHa COXPAaHCHUS DHCPIUH.

Pa3nen 9. Mexannveckue KoJie0aHusi H BOJTHBI

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KojleOaHMH: MEpUOJI, YacToTa,
aMIMTyna. Marematudyeckuii M NpPYKUHHBIM MasTHHUKHW. [IpeBpamieHue »Heprum mnpu
K0JIe0aTeNbHOM JIBUKEHUH.

3aryxatomue Konebanus. BoiHyxeHHble KojeOaHus. Pe3oHanc. MexaHuuecKue BOJIHBIL.
CaolicTBa MexaHn4eckuX BOJIH. [Ipo/ionbHbBIE U MONepeuHble BOJIHBI. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHa. OTpaxkeHue 3Byka. IHppa3ByK U yIbTpa3ByK.

Jlemoncmpayuu
Habmoienue xosnebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabmtoeHne BBIHYX/IEHHBIX KoJeOaHUI U pe30HaHca.
PacnipocTpanenue npoJ0ibHBIX U MONEPEUHbIX BOJIH (Ha MOJIENHN).

Habmtonienne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTBl. AKYCTHUECKH
pe3oHaHc.

Jlabopamopmvie pabomol u onvimol
OmnpeneneHne 9acTOTHI U MIEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KOIeOaHUH MPYKUHHOTO MAasITHAKA

HccnenoBanue 3aBUCUMOCTH TIeproJia KoJeOaHuil MOABEIICHHOTO K HUTU Tpy3a OT JUIMHBI
HUTHU.

HccnenoBanue 3aBUCHMOCTH TEpHOAA KoJeOaHWH NPYXKHUHHOTO MAasTHHKAa OT MacChl
rpysa.

11
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HpOBepKa HE3aBUCUMOCTH II€pUOJA KoJIeOaHMHi rpysa, moABCIICHHOI'O K HUTH, OT MacCCBhI

rpysa.
OmnBITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD NIEpHo/ia KoJeOaHU MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH NPYXUHBL. V3MepeHne yckopeHusi CBOOOIHOTO MaieHusl.

Pazgen 10. DjileKTPOMATHUTHOE I0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI DJIEKTPOMAarHUTHOE
nojie.  JJNEKTpOMarHutHele  BoiHBL.  CBoiicTBa  3J€KTpOMarHuTHbIX  BonH.  [lkana
3JIEKTPOMAarHUTHBIX BOJIH. VICIIONBb30BaHKE 3I€KTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMaruuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH. BoJgHOBBIE
CBOMCTBA CBETA.

Jlabopamophvie pabomvl u onvimol

N3ydeHue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOILBbIO MOOMIIbHOTO TeneoHa. Pazgen
11. CBeToBbIe sIBJICHHA

JlyueBas monenb cBeta. Mcrounuku cBera. IlpsmonuHeiiHoe pacrnpocTpaHEHHE CBETa.
3armenus Connia u JIyasl. Otpaxkenue cera. [Inockoe 3epkano. 3akoH OTpakeHUs CBETa.

HpeHOMHeHI/Ie cBera. 3aKOH IpCIIOMJICHUA CBCTA. ITonHoe BHYTPCHHCC
OTpaXCHUC CBCTA. Hcnonn30BaHue IOJHOTO BHYTPCHHEIO OTPAXKCHUA B OINTUYCCKUX
CBCTOBOAAX.

JIunza. Xon nyqefl B jauH3e. Onrudeckas cucTeMa (I)OToannapaTa, MHKPOCKOIIa "
Teaeckomna. ['1a3 kak onTudeckas cCucTeMa. BJ'II/ISOPYKOCTI) N JAJIBHO30PKOCTD.

Paznoxenue 6enoro ceeta B criekTp. OnbITel HeloToHA. Cl10KE€HUE CTIEKTPaIbHBIX 1IBETOB.
Hucnepcus ceera. /Jemoncmpayuu

[IpsimonuHEITHOE PacIpOCTPaHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tonydenne n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenominenne cBera.

OnTHyeckuii CBETOBO.

Xon nydeit B cobuparoieit TuH3e.

Xox Iydel B paccenBaroOLIeH JIMH3E.

[Tonydenne n300pakeHHii ¢ TOMOIIBIO JINH3.

[Tpunnun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

Mogens rnasa.

Pa3noxxeHue 6enoro ceera B CEKT.

[Tonmy4yenue 6e10r0 cBeTa NpH CIOKEHUH CBETa Pa3HBIX [[BETOB.

Jlabopamoprvie pabomobl u onvimol
HccnenoBanue 3aBUCUMOCTH yIjla OTPAKCHHUSI CBETOBOTO JIy4a OT yIJia MaICHHSI.

W3yueHne xapakTEpUCTHK H300paKEHUS IPEMETa B INIOCKOM 3epKaJe.
I/ICCHGHOBaHHC 3aBUCUMOCTH YyrJjia NpPCIOMIICHHA CBCTOBOI'O Jiyda OT yIjia MaACHUA Ha
TPaHUIIEC «BO3TYyX—CTEKIIO.

12
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[Tonyuenne n300pakeHHI ¢ MOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOMN CHJIBI COOMPATOIEH TNH3BI.

OMnBITH IO PA3NIOKEHHUIO OEIOTO CBETA B CHEKTP.

OnpIThl MO BOCHPUATHIO 1IBETa MPEIMETOB MpU HUX HAONIOACHUM 4Yepe3 IIBETOBbIC
(GUIBTPHL

Pa3nen 12. KBanToBble iBJIeHUSs

OmneiTel Pe3epdopna u mmanerapuas mojens atoma. Mogenb aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, Oera- m Tramma-usznydeHus. CTpOCHHE aTOMHOTO sIpa.
Hyknonnass moxens aromHoro sapa. W3orombsl. PaanoaktuBHble npeBpamieHus. I[lepuon
noJiypacnaaa aTOMHBIX sJiep.

SnepHble peaku. 3aKOHBI COXPaHEHUS 3apsiIOBOr0 U MacCOBOIO YHCEN. DHEPrus CBs3U
aToMHBIX saep. CBsi3p maccel M 3Hepruu. Peakiuum cuHte3a U jAeneHus saep. McTouHuku
sHepruu CoJlHLIA U 3BE3L.

SAnepHas sHepretuka. JleWCTBUS pPagMOAKTUBHBIX M3JIYyYEHUM HA JKHUBBIE OPTraHU3MBI.

Jlemoncmpayuu

CrieKTphl U3JTy4yeHUs U MOTJIOIIEHUS.
CriexTpbl pa3IMYHbIX I'a30B.

CrnexTp Bomopoa.

Habmtonienue TpekoB B kamepe BunbcoHa.
Pabora cuérurka MOHU3UPYIOMINX U3ITYyUEHHH.

Perucrpamusi m3nydeHus TPUPOIHBIX MHUHEPAJIOB U TPOIYKTOB. Jlabopamopmuvie
pabomsl u OnviMol

Habnronenune CriIonIHpIX M TMHEWYAThIX CIIEKTPOB U3TYYCHHUS.

HccnenoBanne TPEeKOB: HM3MEPEHHWE HHEPTUM YACTHIBI 110 TOPMO3HOMY IyTH  (TIO
¢dororpadusim).

W3mepenne paanoakTHBHOTO (poHa.

IHoBTOpPUTEJIBbHO-000011IAK0 M MOYJIb

[ToBTOpHUTENEHO-0000IIAOIIMIT ~ MOAYJIh  TpPEIHA3HAYeH IS CHCTeMaTH3allud |
0000I1IeHNsT TIPEIMETHOTO COJIEPXKAHUS W ONbITa JACATEIbHOCTH, NPHOOPETEHHOTO  IpH
U3y4eHHH BCEro Kypca (HU3UKH, a TakKe JUId MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMeHy Mo (u3HKe 1715 00yJyaronuxcs, BEIOPaBIIMX 3TOT Y4eOHBIHN MpeaMer.

[lpy wW3y4eHWW JAaHHOTO MOIYJS PEATH3YIOTCS W CHUCTEMaTH3HPYIOTCS  BHIBI
NeSITebHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHIKEHHE MPEIMETHBIX |
METaINPEeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHs, (OpMHUpPYETCsS €CTeCTBEHHO-HAydHas
IPaMOTHOCTb: OCBOCHHME HAy4HBIX METOAOB HCCIEAOBaHMs SBJICHUM NPUPOABI U TEXHHKH,
OBJIQJICHUE YMEHHUSMHU OOBSICHATH (U3UYECKUE SBICHUS, MPUMEHSS IOIy4YEeHHBbIC 3HAHMS,
pelarh 3aJa4u, B TOM YHCJI€ KaUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIC.

[TpuHIMNHATIBHO EATENbHOCTHBIN XapakTep NaHHOTO pas3fiesia peaJu3yercs 3a CuéT Toro,
YTO 00Y4aroLUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBACHATH (hU3HUECKUE
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ABJICHUS B OKPYXKAIOUICH MPUPOJE U IOBCEIHEBHOW JKU3HM; MCIIOJIB30BATH HAYYHBIE METOIBI
uccleoBaHusl (PU3MUECKUX SBJICHUH, B TOM YHCIIE

JUIS MPOBEPKHM TUIOTE3 U MOJIY4YEHUS TEOPETUYECKUX BBIBOJIOB; OOBSCHATH HAyYHbBIE OCHOBBI

HanOosiee BaXHBIX JIOCTWKCHUH COBPEMEHHBIX TEXHOJIOTUH, HampuMep, HpPaKTUYECKOTO

UCIIOJIB30BAaHUs PaA3lIMYHBIX MCTOYHHUKOB DHEPrMM Ha OCHOBE 3aKOHA IIPEBpalICHUSA U

COXPAHEHHUsI BCEX U3BECTHBIX BUJIOB SHEPIHH.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydyenne ¢u3uku Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs HampaBlIeHO  Ha
JTOCTIIKEHUE THYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTebHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare usydenus (U3MKM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHust Y
oOydaromierocst OyayT CPOPMUPOBAHBI CIEAYIOIIME JIMYHOCTHBIC pe3yibTaThl B yacTu: 1)
NATPHOTHYECKOT0 BOCIIMTAHUSI:

IIPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU

(¢u3nyeckoil HayKH; LEHHOCTHOE OTHOLICHHWE K JOCTH)KEHHSIM POCCHHCKUX
yuEHBIX-(DU3HUKOB;

2) rpa:KIaHCKOr0 H TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKIE€HUHU OOIIECTBEHHO-3HAYMMBbIX
U ATUYECKUX HpoO0JIeM, CBS3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUH (QU3UKH;
OCO3HAHUE BAXXHOCTH MOPAIBHO-3TUYECKUX TNPUHIUIOB B JCATSIBHOCTH y4E€HOro; 3)
3CTETHYECKOr0 BOCIIUTAHMSA:

BOCIIPUATHE SCTETHUECKUX KadecTB (PU3NUYECKOI HayKH: €€ TapMOHUYHOIO

MMOCTPOCHUs, CTPOroCTH, TOYHOCTH, JIAKOHUYHOCTH; 4)
HEHHOCTH HAYYHOI'0 IMO3HAHUSA:

OCO3HAaHUEC IICHHOCTHU (1)I/ISI/III€CKOI\/JI HAayYKHM KaK MOITHOT'O MHCTPYMCHTA IMO3HAHUSA

MHpa, OCHOBBI pa3BUTUSA TEXHOJIOTMM, Ba)KHEWIIEH COCTABISIOWIEH KYJIbTYphl; pa3BUTHE
Hay4YHOU JTI0003HATETLHOCTH, MHTEpPECa K UCCIIEA0BATEIbCKOM

JeITeNIbHOCTH; 5) (opMUpOBaHMSI KYJbTYPbl 30POBbS W 3IMOIMOHAJIBLHOTO
Os1aromostyqust:

OCO3HAHHUC OCHHOCTHU 0e30I1acHOro 06pa3a KHU3HHU B COBPCMCHHOM

TCXHOJIOTUYECKOM MHUPC, BAKHOCTH IPABUIL 0e30I1acHOro MOBCACHHUA Ha TPAaHCIOPTE, Ha
aoporax, C€ OJCKTPUYECCKUM U  TCILIOBBIM O60py210BaHI/IeM B JOMAIIHHUX YCJIIOBUAX,
C(I)OpMI/IpOBaHHOCTL HaBBIKa pe(bHeKCI/II/I, MMPU3HAHUC CBOCTO IIpaBa Ha OIJ_II/I6Ky n

TaKOTO K€ MpaBa y APYroro 4ejoBeka; 6)
TPYAOBOI'0 BOCIIMTAHMSA:

aKTHBHOE y4JacTHE B PEIICHWU MPAKTHYECKHX 3a7ad (B paMKax CeMbH, 00pa3oBaTelnbHON
OpraHu3aliy, TOPOAa, Kpasi) TEXHOJIOTMYECKON M COLMAIbHON HAINPaBICHHOCTH, TPEOYIOIIUX B
TOM 4YHcie W (PU3NYECKMX 3HAaHWH; WHTEPEC K IPAKTUYECKOMY H3Yy4eHHIO npodeccui,
CBSI3aHHBIX C (PUBUKOIL;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS
OpHUEHTAIMs Ha MPUMEeHEeHNEe (U3MUECKUX 3HAHUM [Tl pelieHus 3a/1a4 B 00J1acTi
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OKpYXKarollel Cpelibl, MIaHUPOBAHUS MOCTYNKOB U OIIEHKH MX BO3MOXKHBIX MOCIEACTBHM JUIs
OKpY’Karolllel Cpe/bl; 0OCO3HAHUE III00AIbHOTO XapaKTepa SKOJIOTHYEeCKUX MpoOaeM U myTeil ux
penieHus; 8) aganTauuu K U3MEHSIOIIMMCS YCJIOBUSIM COIMAILHOM M PHPOTHO# Cpeabl:

NOoTPeOHOCTh BO B3aUMOJICHICTBUY TIPU BBIITOJIHEHUH UCCIIEIOBAHHI U TIPOESKTOB

(¢u3nUecKoil HampaBICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSM JIPYTHX; IMOBBIIICHUE YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYyK JesATEeIbHOCTb, HOTPEOHOCTh B
(bopMHpPOBaHNUY HOBBIX 3HAHUH, B TOM 4HcIe (GOPMYyTUPOBATh UICH,

HOHATHS, TUIIOTE3bl O (PU3MUECKUX 0OBEKTaX M SBJICHUAX; OCO3HAHHE Ae(PUIUTOB COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEN B 00JacTH

(Gu3MKY; IUIAHUPOBAHUE CBOErO pPa3BUTUS B NPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;
CTpeMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, 00IIECTBA U

HKOHOMHKH, B TOM YHCJI€ C MCIIOJIb30BaHUEM (U3UYECKUX 3HAHWU; OI[CHKA CBOMX JICHCTBHI C
y4€TOM BIIUSHHS HA OKPYKAIOLIYIO CPELY, BO3SMOXKHBIX

r100aJbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrate ocBOeHHs mporpamMmbl 1O (HU3UKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOydJaromerocs OyIayT CQOPMHUPOBAHBI METAaNpPEIMETHBIC  PE3YJbTaThI,
BKIIIOUAIOIIME TIO3HABaTeNbHbIE YHUBEpCAlbHbIE Y4eOHble JEWCTBUSA, KOMMYHHMKATHBHBIC
YHHUBEpCalbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIEC yUECOHbIE 1EHCTBUS.

ITo3naBaTenbHBIC YHHBepcaJlbHbIe YueOHbIe AeiicTBUs Bba3oBbie ormueckue
AEHCTBUA:
BBISBISITH U XapakTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB  (SIBJICHMIA);
YCTaHABIIMBAThH CYMIECTBEHHBINA MPU3HAK KIIACCHU(PUKAIIUN, OCHOBAHWS
JUTSE 00OOIICHUS U CPABHEHHUS;, BBISBIIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHSI B pACCMATPHUBAEMBIX
(bakTax, TaHHBIX
W HaOJIFOJICHUSX, OTHOCSIIUXCS K (PU3UYCCKUM SIBJICHHSIM; BBISBIISITH TPUIHHHO-CIICICTBCHHBIC
CBSI3M TIPH U3YYECHUU (PU3NYECKUX SBJICHHUM M MPOIECCOB, JETaTh BHIBOJBI C HCIOIH30BAHHEM
JNETYKTUBHBIX W WHAYKTHBHBIX YMO3AKJIIOYCHHUW, BBIJIBUTATh THUIIOTE3BI O B3aUMOCBS3IX
(bU3MYECKUX BEIUYHMH, CAMOCTOSITENIbHO BBIOMPATh CHOCOO pelieHus y4eOHOW (PU3NYECKOM
3a7auu (CpaBHEHHE HECKOJILKUX BApUAHTOB PEIICHHsI, BHIOOP HanOoee MOIXOISIIETro ¢ y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).
ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:
MCIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI HHCTPYMEHT MO3HAHUS; MPOBOJIUTH IO
CaMOCTOSITEITFHO COCTaBJICHHOMY IIJIaHY OTIBIT, HECIIOKHBIH
(Gu3NUeCKuil SKCIIEPUMEHT, HEOONBINOE HCCIIECAOBaHUE (U3NUYECKOTO SIBJICHUS; OICHHBATH Ha
MPUMEHUMOCTH B TOCTOBEPHOCTH HH(POPMAIIHIO, IIOTYICHHYIO B X0O/Ie
UCCIICIOBAHHS MITH SKCIIEPUMEHTA; CAMOCTOSTEIILHO OPMYIUPOBATh 000OIICHNSI U BBIBOJBI IO
pe3ynbraTtam
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MPOBEIEHHOTO HAOIIOACHMS, OMBITA, UCCIICIOBAHMS; TPOTHO3HUPOBATh BO3MOXKHOE JIalbHEHIICe
pa3BuTHe (PU3MYECKHX IMPOILECCOB, a TaKXE BBIIBHTaTh MPEANOJIOKECHUS 00 UX pPa3BUTHH B
HOBBIX YCJIIOBUSIX U KOHTeKcTax. PaGora ¢ undopmanmeii:
MPUMEHSTH Pa3IMYHbIe METO/IbI, HHCTPYMEHTHI U 3allPOCHI NP MOUCKE
1 oTOOpe MHQOPMAIH WU TaHHBIX C YIETOM MPEUIOKCHHON yI4eOHON (PU3NYECKOM 3a/1a4H;
aHAJIM3UPOBATh, CUCTEeMATHU3UPOBATH u UHTEPIPETHPOBATH UH(OPMALIHIO
pa3IMYHBIX BUAOB M (OpPM IPEICTABICHUS; CAMOCTOSTENILHO BHIOMpPATh ONTUMANIbHYIO (popmy

MpeCTaBICHUST HHPOPMAIIMK ¥ WLIIOCTPUPOBATh pEIaeMble 33a4d HECIOKHBIMH CXEMaMH,
JuarpaMmMmamu, HHOHM rpauKoil 1 uX KOMOWHAIUSMHU.

KoMMmyHuKkaTuBHBIE YHHBepcaJIbHbIe YUeOHbIe 1eliCTBUA:

B X07Ie 00Cy>KAeHUs yUeOHOro MaTepuaa, pe3yJbTaToB J1a00paTOPHbIX PabOT U MPOEKTOB
3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TEMbl W BBICKA3bIBATH WJICH, HAIICJICHHBIC HA
pelieHre 3aJa4d M TOJIEP)KAHHWE OJIaroXeNaTeIbHOCTH  OOIIEHUS; COIMOCTaBIATH CBOHU
CYKIECHHUS C CY)KIECHUSAMU JIPYTUX YYaCTHUKOB JUAJIOTa,
oOHapyKuBaTh Pa3IMuue M CXOACTBO IO3MLUH; BbIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCHbMEHHBIX TEKCTax; IyOJMYHO WPEACTABISATH PE3YJIbTaThl BBIIOJHEHHOTO (hU3UYECKOTO
OMbITa (IKCIIEPUMEHTA, UCCIIeIOBaHUS, IIPOEKTA).

MMOHUMATh U UCHOJIB30BaTh MPEUMYILECTBA KOMaH/IHON U HHIUBUAYaIbHON pabOThI
IpU pEHIeHUH KOHKPeTHOW (u3Mueckoi mpoOsieMbl; MPUHHMMATh LEJIH COBMECTHOMU
NesITeIbHOCTH, OPTaHU30BbIBATh JICHCTBUA 1O €€ JOCTHKEHHIO: PACIpPEAesaTh PoIn, 00CyXKAaTh
MpOIIeCChl M Pe3yJabTaThl COBMECTHOM pPabOThl, 00001IaTh MHEHUS HECKOJIbKHX JIIOJIEH;
BBITNOJIHATH CBOIO YacTh paOOThI, JOCTUTas KAUECTBEHHOT'O PE3yJIbTaTa 110 CBOEMY
HAIpPaBJIEHUIO U KOOPJIMHUPYS CBOM AEMCTBHS C JAPYrUMHU UIEHAMH KOMAaHJbI; OLIEHHWBATh

Ka4yecTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT 110 KPUTEPHUSIM,

CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.
PeryasituBHbIe yHHBepcaJibHbIe y4eOHbIe aeiicTBua CaMoopranu3anus:
BBISBIISAITH MPOOJIEMBI B )KM3HEHHBIX U Y4EOHBIX CUTYaLUsIX, TPEOYIOMINX

JUIs pemieHus] (U3NYECKUX 3HaHUM; OPHEHTUPOBATHCS B PA3IUUHBIX MOAXOAAX HPUHATHS
pelieHuii (MHANBHUIYyalIbHOE,

NPUHATHE pEIICHUs] B TpyIMIe, NMPUHATUE PEIIEHUN TPYNNoN); CaMOCTOSTENBHO COCTaBIATH

QITOPUTM pelieHust (U3UYECKOM 3aJaud WM IUIaHA HUCCIENIOBaHMS C Y4ETOM MMEIOUIMXCS

pEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh MpejJsiaraéMble BapUaHTbI

pelLIeHMI; AenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIlICHHE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh aJeKBATHYIO OLIGHKY CHUTYallMd M Tpelajarath IUlaH €€ W3MEHEHHS, OOBICHATH
MPUYMHBI JOCTHKEHUS (HEJOCTUKEHHSI) Pe3yIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY MPHUOOPETEHHOMY ONBITY; BHOCUTh KOPPEKTUBBI B I€ATEIHHOCTh (B TOM UYHCIE B
XO/Jl BBIIMTOJTHEHUS (PU3MUECKOTO MCCIICIOBAHUS MM TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENLCTB,
M3MEHUBIIUXCS CUTYallMi, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIMX TPYJHOCTEH; OLICHUBATH
COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM.

CTaBUTh ce0s1 HA MECTO JIPYroro YeJoBeKa B XOJIe CIopa WU AUCKYCCUU
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Ha HaY4HYIO TeMy, HOHMMAaTh MOTHBBI, HAMEPEHHUS H JOTUKY JAPYroro. MpHU3HaBaTh CBOE MPaBO
Ha OMIMOKY NPU pelIeHUH PU3NIECKUX 3a]1a4 WIN

B YTBCPXKACHHUAX HA HAYUYHBIC TEMbI U TaAKOC K€ IIPaBO APYToro.

INPEJIMETHBIE PE3YJIBTATbBI

K koHy obydyenust B 7 KJjacce NpeaMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIOJIB30BATh TOHATHUS: PU3MYECKUE M XUMUYECKHUE SIBJICHUS, HAOIIOICHHE, SKCIICPUMEHT,
MOJIeIb, TUIIOTE3a, CAWHUIIBI (U3NYECKUX BEIWYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHHS
BemiecTBa (TBEpAOE, KHUIAKOE, Tra3000pa3HOE), MEXaHH4YeCKoe JBIDKCHHE (PaBHOMEpHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHs, pPAaBHOACHCTBYIOIIAS CWI, JaehopMarus
(ympyrasi, IuUlacTU4ecKasi), HEBECOMOCTh, COOOINAIOIIMECS COCYABI, pa3iu4aTh SBICHUS
(muddy3us, TeII0BOe IBUKEHNE YAaCTHII BEIIECTBA,
paBHOMEpHOE JBW)KEHHE, HEPAaBHOMEPHOE JIBIDKEHHE, WHEPIHs, B3aUMOJICHCTBHE Tell,
paBHOBeCHE TBEPIBIX TEN C 3aKPEIJIEHHOW OCHIO BpAILCHHMS, Nepeiavya JaBJICHHUS TBEPIBIMU
TEJaMH, JKUIKOCTAMH M Ta3aMH, aTMOC(EpHOE J[aBJICHHE, IUIABAaHHE TeJ, INPEBPAIICHUS
MEXaHWYECKOW SHEpPTUH) IO ONHCAHHIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (U3NYECKOe SIBJICHHE; PACIO3HABATh IPOSBICHUE H3YYCHHBIX
(GU3NIECKUX SBICHHUH B OKPY>KAIOIIEM
MHUpE, B TOM 4Hcle (U3UYECKUe SIBICHUS B MPHUPOJIE: MPUMEPHl JBIKEHUS C PA3INYHBIMU
CKOpPOCTSIMH B JKUBOW M HEXHBOW IMPHPOJE, IEHCTBHE CHUJIBI TPEHHUS B NPHUPOJE U TEXHUKE,
BIMSIHUE aTMOC(EpPHOro J[aBJIEHUS Ha >KUBOM OpraHusM, IJIaBaHWE pbIO, pblYard B Tele
YeN0BeKa, IPU ATOM TEPEBOANTH MPAKTUUYECKYIO 337ady B YUeOHYIO, BBICTISATH CYIIECTBEHHBIC
cBoiicTBa (IPU3HAKM) (PU3UUECKUX SIBJICHHUH; ONUCHIBATh H3Y4YEHHBIE CBOMCTBA Tel M
¢bu3nyeckue SABICHUS, UCIIONB3Ys (PU3NUYECKHe BEIMYUHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA,
BpeMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJA YNPYIOCTH, CHJA TSKECTH, BEC TeNla, CHia
TpeHusi, JaBieHue (TBEPAOro Teia, KMIKOCTH, ra3a), BBITAIKHBAIOIIAS CHUJIA, MEXaHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(P(QHUIMEHT TOJE3HOTO JEHCTBHSA
MEXaHU3MOB, KHHETHYECKasl U NMOTEHI[MAJIbHAs SHEPTUs), IPH OMMCAHUM MPABUIIBHO TPAKTOBATh
(GU3NYEeCKUi CMBICT HCIIOJB3YEMbIX BEIMYHMH, WX OOO3HAYCHUS W EIMHUIBI (U3UICCKUX
BEJIMYMH, HAXOIUThb (POPMYIBI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIWYMHY C APYTUMH
BEIMYMHAMH, CTPOUTHh TpaQuKH HW3YUYEHHBIX 3aBHCUMOCTEH  (U3WYECKHX  BEJIHYUH,
XapakTepu30BaTh CBOMCTBA Tel, (pU3HUECKUe IBICHUS U MPOLIECCHI, HCIIONb3Ys
IpaBUiIa CIOXKEHUs CUJ (BIOJIb OJHOM MpsMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBWJIO PaBHOBECHs pbruara (OJI0Ka), «30JI0TOE MPAaBMIIO» MEXAHUKH, 3aKOH COXPAHEHHS
MEXaHUYECKOM SHEPTHHU, IIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3aIHCHIBATH €r0
MaTeMaTHYECKOE BBIpAKEHUE; OOBSICHATH (PU3UYECKUE SBICHHS, TPOIECCHl U CBOWCTBA TEI, B
TOM YHCJIE U
B KOHTEKCTE CUTYyaIHi MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
NPUYNHHO-CIIEJCTBEHHBIE CBA3H, CTPOUTH OOBSICHEHNE U3 1—2 JIOTMYECKHX IIaroB ¢ OMOPOH Ha
1-2 u3yueHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
pemiate pacuéTHeIe 3amadu B 1—2 AeHCTBUS, MCHONB3YS 3aKOHBI U (OPMYJIBI, CBSI3BIBAIOIIUEC
¢u3nueckue BEIMUYMHBI: HA OCHOBE aHajM3a YCJOBHS 33/a4M 3aIHCHIBATh KPAaTKOE YCIOBUE,
HOJCTAaBIIATh (PU3MYECKHE BETHUUHBI B OPMYJIIBI U IPOBOANTH PacyEThl, HAXOIUTH CIIPAaBOYHBIC
JaHHble, HEOOXOAMMBbIE JJIsi pEUIeHHs 3a/1ad, OICHHWBATh PEATMCTUYHOCTh IOJIY4YCHHOH

18



OenepanbHas pabouas nmporpamma | @usuka. 7-9 knaccel (0a30BbIi YpOBEHB)

¢bu3znyecKkoil BETUMYMHBI; pPaAclo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh IPH OMOIIU
($U3NUEeCKUX METOJIOB, B ONMHMCAHUHM HCCIEIOBAHUS BBIACIATH IPOBEPSEMOE IPEAINONIOKEHUE
(runotesy), pa3uyaTh U UHTEPIPETUPOBATDH MOIYYECHHBIN pPe3yabTaT, HAXOIUThH OMIUOKU B XO/€
OTIBITA, JIeNaTh BBIBOJBI IO €r0 pe3yJbTaTaM; MPOBOJUTH OIBITHI 110 HAOIIOJICHUIO (PU3NYECKUX
SIBIICHUH WIN (PU3HUECKUX

CBOWCTB Ten: (OpMYIMpPOBATH MPOBEPSEMBbIC MPEINOIOKEHUS, COOMpATh YCTAaHOBKY U3
MPEJIOKEHHOT0 00OpYyIOBaHUS, 3alUChIBaTh XOJ ONbITa U (OpPMYIHpPOBaTH BBIBOJIBI,
BBITIOJIHATH MPSIMbIE H3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tela, 00b&Ma, CUITbI

U TEMIIEpaTypbl C HCIOJb30BAHUEM aHAIOTOBBIX M LU(QPOBBIX MPUOOPOB, 3aMHCHIBATH
NOKa3aHus MPUOOPOB ¢ y4ETOM 3alaHHON aOCONIOTHOM MOTPEIIHOCTH M3MEPEHUH; MPOBOAUTH
HCCJIEIOBAaHUE 3aBHCUMOCTH OJHON (PU3UYECKOW BEIMYUHBI OT APYroMl C HCIOIb30BAaHHEM
OpSAMBIX HM3MEPEHHH (3aBHCHMOCTH IIYTH DPaBHOMEPHO JBWXKYIIETOCS Tela OT BPEMEHHU
JBUKCHHS TeJla, CUJIbl TPEHHS CKOJIbKEHHUS OT Beca Tela, KauecTBa 0OpaOOTKH MOBEPXHOCTEH
TEJ W HE3aBUCHMOCTU CHJIBI TPEHHUS OT IUIOIIAAW CONPUKOCHOBEHHS TEJ, CHJIBI YIPYTOCTH OT
VATUHEHUS TPYXKHUHBI, BBITAIKUBAIONICH CHJIBI OT 00bEMa MOTrpy>KEHHOM YacTh Telna U OT
IUIOTHOCTU JKMJIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT IJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJNO, YCIOBUI TUIaBaHUA TeJl, YCIIOBUN paBHOBECHs pblyara U OJIOKOB, y4aCTBOBATh
B IUIAHUPOBAaHUHM YYE€OHOTO HCCIIEAOBAHMS, COOMpATh YCTAaHOBKY M BBINIOJNHATH H3MEPECHHS,
clenysl IPEAJI0KEHHOMY IUIaHYy, (buKCUpOBaTh Pe3yibTAThl  TOJTYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEJIUYUH B BUIEC NPEUIOKEHHBIX TaONHI U TpaduKoB, JeiaTh
BBIBOABI [0 pE3y/IbTaTaM HCCIIEAOBAaHUS; MPOBOAUTH KOCBEHHBIE H3MEPEHHS (HU3NIECKHX
BEJIMYMH (IUIOTHOCTD BEIIECTBA

KHUJIKOCTH W TBEPAOTO Teja, CHJIa TPEHHs CKOJBXKEHHS, JAaBICHHE BO3AYyXa, BBITAIKHBAIOIIASL
cuiia, NeHCTBYyOIAs Ha MOTPYKEHHOE B JKUAKOCTh TeJ0, KOA(P(UIMEHT MOJIE3HOTO IeHCTBUsA
IPOCTBIX MEXaHU3MOB), CIIEAYS NPEAJIOKEHHOW HHCTPYKLMHU: HPU BBINOJHEHUM H3MEPEHHM
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIYMCIATH 3HAU€HHE MCKOMOW BEIMYUHBI;
co0JIr0/1aTh MpaBUJia TEXHUKUA 0€30MTaCHOCTH IIPpH padboTe ¢ 1abopaTOpHBIM

000pyI0BaHUEM; YKa3bIBaTh NMPHHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, IHUHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, HOABMKHBIA U
HETIOABIDKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh; XapaKTePU30BaTh IPUHITUITHI IEHCTBHS H3YIEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOH Ha MX OMHCaHUsA (B TOM YHMCIE: MOJUIMITHUKY,
YCTPOMCTBO BOJOIPOBO/A, THIPABINYECKUIN TIPEecC, MAaHOMETP, BHICOTOMED, MOPIIHEBOW HAcCOC,
apeoMeTp), UCIIONB3Ys 3HAHUS O CBOMCTBAX (PM3WUYECKUX SBJICHUN M HEOOXOaMMbIe (PU3HIECKUE
3aKOHBI U 3aKOHOMEPHOCTH; IMPHUBOJMTH IMpHUMEpPbl (HAXOAUTH WHGPOPMALMIO O MpUMepax)
PaKTUIECKOTO MCIOIh30BaHUS (PU3MUECKUX 3HAHWN B TTOBCEAHEBHOMW JKU3HU TSI 00ECIICUCHUS
0€30MacHOCTH MpU OOpaIlleHuu ¢ NpubopamMM M TEXHUYECKHMMHU YCTPOMCTBaMH, COXpaHEHUs
3I0pOBbsl M COOJIOACHHUS HOPM SKOJOTMYECKOro TIOBEJEHHS B OKpY)Kawlled cpeae;
OCYILECTBIISATh OTOOP MCTOYHUKOB MH(popmMaimu B MHTEepHETE B COOTBETCTBHUHM C 3a/JlaHHBIM
MIOWCKOBBIM 3aIlPOCOM, Ha OCHOBE HMEIONIMXCS 3HAHUM M TYTEM CpaBHEHHS DPa3TUYHBIX
UCTOYHUKOB BBLICIATH MH(OPMAIUIO, KOTOpasi SBISETCS MPOTUBOPEUMBON WM MOXKET OBITh

HEJIOCTOBEPHOI; UCITOJIb30BATh IpU  BBIOJHEHUU Y4YEOHBIX 3a1aHUI
HAyYHO-TIOMYJISIPHYIO  JIUTEpPaTypy (U3MUECKOTO COJEep’KaHus, CIPABOYHbIE MaTepHalIbl,
pecypchl cet IHTEepHeET, BIIAJIETh npuéMaMyd  KOHCIIEKTUPOBAHHUS  TEKCTa,

npeoOpa3zoBanusi THGOPMAIIMH U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO; CO31aBaTh COOCTBECHHBIC
KpaTKhe INUChbMEHHbIE M YCTHBIE COOOLICHHS Ha OCHOBE 2—3 HCTOYHHMKOB HH(pOpMAIHU
(U3NIECKOTO CONEPIKAHMSI, B TOM YHCIIEe MyOJIMYHO JIeNaTh KPaTKue COOOIICHUSI O pe3yabTaTrax
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IPOEKTOB WM Y4EOHBIX MCCIEIOBAHMN, MPU 3TOM TIPAaMOTHO HCIOJIb30BATH H3Yy4EHHBIH
NOHATUIHBIN anmapar Kypca (U3HMKH, CONPOBOXAATh BBICTYIUIEHHE IpE3CHTAIMeH; Npu
BBINOJIHEHUM YYEOHBIX IPOEKTOB U HCCIEN0BaHMM pacrpeneniarbs 00sf3aHHOCTH B TpyIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3aJayaMH, CIEAUTb 3a BBIIOJHEHHUEM IlIaHA JEUCTBUH,
aJIeKBaTHO OLCHMBaThb COOCTBEHHBIM BKJIaJ B JEATEIBHOCTb TIPYIIIbI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE B3aMMOJCHCTBHE, yUUTHIBAsi MHECHUE OKPYKAIOIMX.

K konny obydyenust B 8 kJjiacce mnpeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

HCIIOJIB30BaTh IIOHATHSA: Macca W pasMepbl MOJIEKYJ, TEIJIOBOE JBHUKEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAIUTMYECKUE U aMOp(HBIE TeJa, HACHIIIICHHBIN
Y HEHACBHIIIECHHBIN Iap, BJIAXHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHssS JHEpPrus, TEIJIOBOU
JIBUTATEb, 3JEMEHTAPHBIA JJIEKTPUUYECKUN 3apsifl, AJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUDJIEKTPUKH, IIOCTOSHHBIM JJIEKTPUYECKUM TOK, MAarHMTHOE II0JI€; pa3iu4arb SBJICHUS
(TernaoBoe pacUIMpEeHUe U CKaTue, TeIionepenaya, TerioBoe
paBHOBECHE, CMAauyuBaHUE, KallWJUIAPHBIE SIBJICHUS, HCIApPEHHME, KOHJEHCALMs, IUIABICHUE,
KpucTaJn3anusl (OTBEpJEBaHUE), KUIIEHUE, TeIulonepenada (TeraonpoBOJIHOCTh, KOHBEKIUS,
U3JIy4Y€HUE), FIEKTpU3alus Tell, B3auMOJCHCTBUE 3apsA0B, JEHCTBUS HJIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, JIEHICTBME MarHUTHOTO MOJISl HA IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHash MHAYKLMS) [0 ONKCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTBITOB, JIEMOHCTPUPYIOIIMX JaHHOe (U3MYECKOe SBJICHHME; pACIO3HaBaTh MPOSBICHUE
M3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPYXKalOIIeM
MHUpe, B TOM uyHucle (GU3MYECKHE SBJICHUS B TNPUPOAE: IOBEPXHOCTHOE HATSDKEHUE U
KalWUISIPHBIE SIBJICHUSI B MPUPOJE, KPUCTAJUIBI B Ipupoje, uznyuenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHEeTa, 3JIEKTPUUECKUE SIBICHUS B
aTMoc(epe, 3IEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE Moje 3eMild, JApei( MOJI0COB,
pOJIb MAarHUTHOTO MOJIA AJI JKM3HU Ha 3eMile, IMOJIIPHOE CHUSHUE, NP JTOM IEPEBOJIUTH
NPAaKTUYECKYIO 33/1a4y B yUeOHYIO, BBIICISATh

CYIIECTBEHHbIE CBOICTBA (MpH3HAKU) (U3NUYECKUX SBICHUN; ONMUCHIBATh M3yYEHHBIE CBOICTBa
TeN W (PU3MUECKUE SIBIICHHS, HMCIONB3Ys (PU3MUECKHe BEIMYUHBI (TeMIeparypa, BHYTPEHHSSI
DHEPrus, KOJMWYECTBO TEIUIOTHI, YJeNbHass TEMJIOEMKOCTh BEIIECTBA, YJeNbHas TEIIoTa
IUTaBJICHUS, YAENbHas TEIUIOTa MapooOpa3oBaHMs, yIeNbHAs TEIUIOTa CrOpaHUs TOIUIMBA,
KO3(QUIIMEHT MOJIE3HOr0 ACWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAs BIAXKHOCTh BO3/YyXa,
AIIEKTPUUYECKHUM 3apsisl, cuila TOKa, JIEKTPUUECKOE HaNpsKeHUE, CONPOTUBIIEHUE NMPOBOJAHUKA,
yIIeNbHOE COINPOTHBIICHUE BEIIECTBA, PadOTa M MOIIHOCTh JIIEKTPHYECKOTO TOKa), TIpH
OINKCAaHHUU MPABUIBHO TPAKTOBATh (PM3UUECKUIN CMBICI HCHOIb3YEMbIX BEJIHMUUH, 0003HAUECHUS U
eIMHUIBl (PU3WYECKUX BEIWYMH, HAaXOAHUTh (HOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYUHAMHU, CTPOUTH IpaUKU M3YyUEHHBIX 3aBHCUMOCTEH (U3NYECKUX
BEJINYWH;

XapaKTepu30BaTh CBOWCTBA Tel, PU3NUECKUE SBICHHUS U MPOLECCHI, UCTIONb3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH CTPOSHUS BEIECTBA, MPUHIIUI CYNEPIIO3ULIUN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3apsijaa, 3akoH OMa Juisl yyacTKa LIETH,
3akoH JIxoyns—JleHna, 3akOH COXpaHEHMsI SHEpPrud,  IOpU OSTOM JlaBaTh CIIOBECHYIO
(GhOpMYyITUPOBKY 3aKOHA U 3alMHCHIBATH €T0 MATEMAaTUYECKOE BRIPAKEHUE; OOBSICHATH GU3NUCCKUE
IPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCIIC B KOHTEKCTE
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CUTyallui IPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh IPUUMHHO- CIIEICTBEHHBIE CBA3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYECKMX IIAaroB ¢ Omopod Ha 1—2 HM3y4EHHBIX CBOMCTBa
(bu3nUecKux sIBICHUH, GPU3NUYECKUX 3aKOHOB WU

3aKOHOMEPHOCTEH; pemaTh pacy€THbIC 3aJa4u B 2—3 NEHCTBUS, UCTIONB3Ys 3aKOHBI i ()OPMYIIBI,
CBs3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBMS 33Jayd 3allUChIBATh
KpaTKoe YCJIOBHUE, BBISBIIATH HEJOCTAaTOK AAHHBIX JUISl PEIICHHs 3aJadd, BHIOMpATh 3aKOHBI U
(bopMynbl, HEOOXOAUMBIE JUIsl €€ pelleHHs], MPOBOAUTh Pacdy€Thl M CPAaBHUBATh IOJYyYEHHOE
3HaYeHHE (PM3UUECKON BEIMYMHBI C U3BECTHBIMHU JJAHHBIMH; PACIO3HABATH MPOOJIEMBI, KOTOPBIE
MOYKHO PEIIUTh MPH MOMOIIM (PU3MUECKUX METO/OB, HCIOJIb3Yys ONHCAHHUE MCCIIEJOBaHUS,
BBIIETISATh IPOBEPSIEMOE IPEANOIOKEHUE, OLICHUBATh IPABMWIIBHOCTH IOpPsIKA IPOBEIEHUS
UCCIICIOBaHMS, JIEJIaTh BBIBOBI; TPOBOIUTH OIBITHI IO HAOMIOACHUIO (PH3UUECKUX SIBICHUH I
¢u3nueckux CBOICTB Ten (KaNWUISAPHBIE SBJICHUS, 3aBUCHUMOCTb [aBJIEHUS BO3/yXa OT €ro
00BéMa, TemMrepaTypbl, CKOPOCTH IPOLECCa OCThIBAHUS U HArpEeBaHMsI IIPU U3JIy4YEHUU OT L[BETA
U3Iydaoue (moriomaromniei) moBepXHOCTH, CKOPOCTh HCHAPEHMsI BOABI OT TeMIepaTypbl
KUAKOCTU U IJIOLAAU €€ IMOBEPXHOCTH, 3JIEKTPU3ALMS T€ U B3aUMOIECHCTBUE DIEKTPUUECKUX
3apsiloB, B3aUMOJICHCTBHE IOCTOSHHBIX MAarHMUTOB, BHM3yalM3allis MAarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHuTOB, JEHCTBUS MarHUTHOIO IIOJII Ha IPOBOJHHUK C TOKOM, CBOICTBa
9JIEKTPOMArHuTa, CBOWCTBA  3JIEKTPOJBUIATENl  IOCTOSHHOIO  ToKa):  (OPMYIHPOBATh
IpoBepseMble MPEINOJI0KEHNUs, COOMPAaTh YCTAaHOBKY W3 IHPEAJIOKEHHOIo 000pyI0BaHus,
ONKCHIBATh XOJ ONbITa U (POPMYIMPOBATH BbHIBOJbI; BBINOJIHATH NPSIMbIE H3MEPEHUS
TEMIEPATYpPbl, OTHOCUTEIBHOW  BIAXHOCTM BO3JyXa, CHJIbl TOKA, HANpsKEHUsI C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U JaTYMKOB (PU3MUECKUX BEIMYMH, CPaBHMUBATh
pe3yibTaThl MU3MEpEeHUl ¢ y4yé€ToM 3aJaHHOM aOCOJIIOTHOW MOTPEIIHOCTH; MPOBOIUTH
MCCJIeI0BAHNE 3aBUCUMOCTU OAHOM (PU3NUYECKON BETUUHHBI OT APYroit

C HUCHOJb30BAHUEM MPSIMBIX M3MEPEHHUH (3aBUCUMOCTBH CONPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAM MONEPEYHOr0 CEUEHUsl U YAEIbHOIO CONPOTUBIICHHS BEIIECTBA MPOBOIHUKA,
CHJIBI TOKa, WMAYILErO Yepe3 IPOBOAHHMK, OT HAINpPSDKEHHWS Ha IPOBOJHUKE, HCCIEIOBAaHUE
MOCNIEAOBATENbHOIO W MApPAJIEIbBHOTO  COEAUMHEHMM  MPOBOJAHMKOB):  IUIAHMPOBATh
UCCIIeIoBaHue, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUs, CIIeays MPEeAIOKEHHOMY IJIaHy,
¢bukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHUAE TaOMUI U TpaduUKOB, JA€naTh
BBIBOJIBI T10 pe3yJbTaTaM HCCIEJOBAaHUS; IMPOBOAUTH KOCBEHHBIE HM3MEpPEHMs (U3NIECKUX
BeIMUMH (yIelbHas TeIJIOEMKOCTh BEIIECTBA, COMPOTHUBIEHHWE MIPOBOJHMKA, paboTa W
MOIITHOCTh 3JIEKTPHUECKOT0 TOKA): IJIAHUPOBATH M3MEPEHMs, COOMpaTh HKCHEPUMEHTAIBHYIO
YCTAQHOBKY, CIIeAys MPEAJIOKEHHONH MHCTPYKIIUH, U BBIYUCIISATH 3HAaUEHUE BETMUMHBL; COOII01aTh
npaBUiIa TEXHUKU 0€30MacHOCTHU IpHU paboTe ¢ 1abopaToOpHBIM

000pyI0BaHUEM; XapaKTE€PHU30BaTh MPUHLUIBI AEUCTBUS U3YYEHHBIX MPHUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMOPOM Ha MX ONHUCaHMs (B TOM YHCIIE: CHCTEMa OTOIUIEHUS JIOMOB, TUTPOMETP,
napoBas  TypOMHA, ammepMeTp, BOJBTMETP, CUETUYMK  DJIEKTPUYECKOW  SHEpruw,
AIIEKTPOOCBETUTENbHBIE  NPHOOPBI,  HarpeBaTeNbHBIE  BJIEKTPONPHOOpPH  (IpUMEpPHI),
JIEKTPUUECKUE NPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABUraTelb IIOCTOSHHOIO TOKA),
UCTONB3Yysl 3HAHUS O CBOMCTBaxX (DU3MYECKUX SIBICHHUM W HeoOXoaumble (HU3NUECKUe
3aKOHOMEPHOCTH; PACIO3HABATh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHbIE TPUOOPHI
[I0 CXEMaM U CXEMaTU4YHBIM PHUCYHKaM (KUIAKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, ABHUraTelb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI
NIEKTPUYECKUX LENell € MOCIEAOBATEIbHBIM M NapalIeIbHbIM COECIUHEHHEM 3JIEMEHTOB,
pasnnyas YCJIOBHBIE 0003HAUEHUS SJIEMEHTOB AJIEKTPHUECKUX IeTei; MPUBOAUTH MPHUMEPHI
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(HaxomuTh MH(POPMAIMIO O MPHUMEPax) NPAKTHYECKOTO HCIIOIb30BAHUS (U3MYECKUX 3HAHUI B
MOBCEHEBHOM JKM3HM sl oOecredeHus Oe30MacHOCTH Npu OOpamieHud ¢ HpudopaMu U
TEXHHYECKHMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0POBbS M COOIIONEHHS HOPM SKOJOTHYECKOTO
NOBEJICHUS B OKPYKAIOLIEH Cpeae; OCYLIECTBIATh MMOUCK HH(pOpMaruu (U3NIECKOro
conepxkanus B MIHTepHere,

Ha OCHOBE MMEIOLIMXCS 3HAHUHM M IMyTEM CPAaBHEHHS JOMOJIHUTEIBHBIX MCTOYHHKOB BBIICIIATH
uHPOpPMALIMIO, KOTOpas SBISETCS NPOTHBOPEYMBOW MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIONIB30BAaTh IPHU  BBINOJHEHHHM YYEOHBIX 3aJaHUH HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(GU3MUeCKOro CcoaepkKaHMs, CIPABOYHbIE MaTepHalbl, pecypchl ceTu VIHTepHeT, BIaleTh
npuéMaMi KOHCIIEKTHPOBAaHHMS TEKCTa, IpeoOpa3oBaHusi MH(GOPMALMHK W3 OIHOM 3HAKOBOM
CHCTEMBI B JPYIyl0; CO37aBaTb COOCTBEHHBIC MUCHMEHHBIE W KPAaTKHUE YCTHBIE COOOIICHUS,
0000mast nHGOpMaNNIO U3 HECKOJIBKUX MCTOYHUKOB (PH3MUYECKOTO COIEPIKAHHS, B TOM YHCIIE
NyOJIMYHO TPEJCTABIATh PE3YJIbTaThl MPOSKTHOW MIIM MCCIIENOBATEILCKOW JEATEIIbHOCTH, TIPU
ATOM I'PaMOTHO KCIOJIB30BATh U3YYCHHBIN MOHATUHHBIN amnmapar Kypca (pU3uKH, COMpOBOKAATh
BBICTYIUICHHE NpEe3eHTalliel; NpU BBHIIOJHEHHMH YYEOHBIX TIPOEKTOB U HUCCIECJOBAaHHN
(GU3NUECKUX TPOLECCOB  pPaCHpeAesaTh OOS3aHHOCTH B TpyNIEe B COOTBETCTBUU C
IIOCTABJICHHBIMH 33J[a4aMH, CIICANUTH 33 BBHIIOJIHEHHEM IUIaHA JEHCTBHI M KOPPEKTHPOBATH €ro,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJAJ B JICATEIBHOCTh TPYIIIBL, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aMO/ICHICTBUE, TIPOSBIISSl TOTOBHOCTH pa3perarb KOH(IUKTHL

K koHy o0ydeHust B 9 KJjacce NpeJMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIMXCSl YMEHHUI:

HCIIONB30BaTh IIOHATHA: CUCTEMa OTCU€Ta, MarepuaiabHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTo JBHKeHUs, nedopmanus (ynpyras, IacTudyeckas), TpeHUe,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M MEPEerpys3kH, LEHTP TSHKECTH, aOCOIOTHO
TBEPJI0€ TENO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOoJeOaH!s U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JIaIbHO30PKOCTh, CIEKTPbl UCITYCKaHHs U MOTJIOIIEHHs, albpa-, OeTa- u
ramMma-u3JIy4eHus, H30TONBI, sIepHas HSHEPreTHKa; paszaudarh SBICHHUS (paBHOMEpHOE U
HEPaBHOMEPHOE IMPSMOIMHENHOE [BHKCHHUE, PAaBHOYCKOPEHHOE IPSAMOIMHEHHOE IBUKECHHUE,
cBOOOJHOE TaJieHUE TeJ, PABHOMEPHOE JBMKEHHE IO OKPY)KHOCTH, B3aUMOJACHUCTBUE TeEl,
pPEaKTUBHOE JBIKEHHUE, KoJiebaTeNnbHOe JBIKEHHE (3aTyXalolue U BBIHYKICHHBIE KoJeOaHus),
PE30HAHC, BOJHOBOE JBIJKCHHE, OTpPaKCHHE 3BYyKa, IPSAMOJIMHEHHOE pacIpOCTpaHEHHE,
OTpa’Ke€HHE U TPEIOMIIEHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3NIoKeHHE Oenoro
CBETa B CIEKTp M CIIOKEHUE CIEKTPAJIBHBIX IBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs
pPaZ0aKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYAaTOro CIHEKTpa W3JIy4eHHUs) IO OIUCAHUIO0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOUINX JTaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MMPOSIBICHNE U3YUYEHHBIX (PU3UYECKUX SIBJICHUN B OKPY)KAIOIIEM MUPE
(B ToM uyHcie (u3MUECKHE SBIEHHS B MPHUPOJE: MPHIMBBI W OTJIMBBI, JBI)KEHUE IJIAHET
ConHEeYHOM CHCTEMBI, PEAaKTHMBHOE JABUKEHUE JMKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPACEHHME, CEMCMUYECKHE BOJIHBI, LIyHAMH, 3XO, LBE€Ta Te€J, ONTUYECKUE
ABJICHUS B MpHUpPOJE, OHONOrMYeckoe [JeiCTBHE BHJIUMOIO, YJIbTpPa(HOIETOBOTO U
PEHTI'€HOBCKOTO M3JTyYCHH, €CTECTBEHHBIH paJMOAaKTHBHBIM (OH, KOCMHUYECKHE JIy4H,
PaaMOAKTUBHOE M3JIy4EHUE MPUPOAHBIX MUHEPAJIOB, NEUCTBUE PAAMOAKTUBHBIX U3JIyYCHHU Ha
OpraHu3M 4eJIOBEKa), MPU ATOM IEPEeBOIUTH MPAKTHUECKYIO 3a/Jady B Y4eOHYIO, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (U3MUECKUX SBICHUH; OMHMCHIBATH M3yYCHHBIE CBOWCTBA
TeJl W (U3NYECKHE SBICHMSA, HUCHONb3Yys (U3MYECKHE BEIMYMHBI (CpeAHssi U MIHOBEHHas
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CKOpPOCThb Tejla IPU HEPAaBHOMEPHOM [BIKEHHUH, YCKOPEHHE, NEPEMEILEHHE, IIyTh, YIJIOBAs
CKOpOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MaJICHHs, BEC
TeJla, UMIIYJIbC Tela, UMIYJIbC CHUJIbI, MEXaHHUYecKass padoTa M MOIIHOCTb, MOTEHIMAJIbHAsS
DHEPrusl Teja, IOJHATOTO HaJ IIOBEPXHOCTBIO 3€MJIM, I[OTCHLHAIbHAs JHEPIUs CiKaTou
IIPY’KUHBI, KHHETUYECKAas DHEprus, IOJHAs MEXaHW4YeCKas DHEprus, IMEepHUoJ M YacroTa
KoJIeOaHUH, JJIMHA BOJIHBI, I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTellb
OpPEJIOMIIGHUSI  CPEeIbl), TMpPH ONUCAHWM NPABWIBHO TPAaKTOBaTh (DU3MYECKHH  CMBICTT
UCIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €IMHUIIbI (PU3NYECKUX BEIMUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEIWYHHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeM, (PU3MUECKHUE SBICHHUS U MPOLIECCHI, HCIIOIB3YsI

3aKOH COXPAHEHUs DSHEPIrUH, 3aKOH BCEMHPHOIO TATOTEHHs, NPUHLUII CYNEPIIO3UIUU CHII,
IPUHIUII OTHOCUTENBHOCTH ['anuites, 3akoHsl HpI0TOHA, 3aKOH COXPAaHEHHs MUMITYJIbCa, 3aKOHBI
OTPa)KECHUs WU IPEIOMIICHHUs CBETA, 3aKOHBI COXPAHEHUS 3aps0BOTO U MACCOBOIO YHCEN IIPU
AJIEPHBIX pPEaKLUsAX, PU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTeMaTHYECKOE BbIpAKEHUE; OOBICHATh (PU3NUECKUE MPOLIECCHl M CBOICTBA Tell, B TOM YHUCIIE U
B KOHTEKCTE CHUTyallMd IPAKTUKO-OPUEHTHPOBAHHOIO XAapaKTepa: BBIABIATh IPUYHHHO-
CJICZICTBEHHBIE CBS3HM, CTPOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX INaroB ¢ omopod Ha 2-3
M3YyYEHHBIX CBOMCTBA (PM3UYECKUX SBICHHUN, PH3NUECKUX 3aKOHOB WIIH

3aKOHOMEPHOCTEH; peliarh pacy€THbIE 3a/1a4 (OMUPAIOIIKECcS Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJNIB3YSl 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOIIME (PU3NYECKHE BEIUYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3a/laud 3aluChlBaTh KpaTKOe YCJIOBUE, BBIABIATH HEJOCTAIOIIME WM H30BITOYHBIE
JlaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JJISi PELIEHMs], TPOBOJUTH PacuéThl U
OLIEHUBATh PEATMCTUYHOCTh IOJYyYEHHOTO 3HAa4YeHUs (PU3MUECKOW BETUYMHBI, PacHO3HaBaTh
po0JIeMbl, KOTOPbIE MOXHO PELIUTh MPU NOMOIIM (PU3UYECKUX METOJIOB, UCIIOJIb3YSl OIUCAHHE
WCCIIEIOBAHMSI, BBIIEIATh NPOBEPSEMOE IPEAIIONIOKEHNE, OLEHUBATh NPABUIBHOCTh MNOPSAIKA
MMPOBEACHUA HCCICAOBAaHHA, N€JIaTb BbIBOJAbI, MHTCPHIPECTUPOBATE PE3YJIbTAThI H&6J'IIO}16HI/II\/'I n
OTIBITOB; MPOBOJUTH OMBITHI 110 HAOMIONEHUIO (PU3NUYECKUX SBICHUN WK (QU3NYECKUX CBOWCTB
Tes (M3ydeHue BTOporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs SHEPrHH, 3aBUCHMOCTH MEeproa
KoaeOanuii IMMPY>XUHHOI'O MadTHHUKA OT MAaCChl I'py3a U KECTKOCTHU IPY>XUHBI 1 HE3aBUCUMOCTD OT
aMIUTUTYABI MaJIbIX KoJIeOaHU, MPSIMOIIMHEIHOE paclpocTpaHEeHHE CBETa, pa3lioskeHUue Oesoro
CBETa B CIIEKTP, U3yUyE€HUE CBOMCTB M300pa)K€HUs B IJIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs
npeaMera B cobuparolei JInH3e, HaOIioIeH!e CIUIOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyUYEHUs):
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa 000py/I0BaHuUs, OMUCHIBATH X0/
OMbITa U €ro pe3yjbTaThl, (JOPMYIUPOBATH BHIBOJbI; MPOBOJUTH MPH HEOOXOAUMOCTU CEpHUI0
MPSAMBIX U3MEPEHUM, ONIPENENss CpeHEe

3HaYeHHE U3MEePseMOl BeIMUUHBI ((POKYCHOE paccTOsIHHE cOOMparolei JTHH3bI), 000CHOBHIBATh
BbIOOp crocoba u3MepeHus  (M3MEpUTENHOrOo  NpubOpa); TMPOBOAUTH  MCCIIENOBAHUE
3aBHCUMOCTEH (PU3NYECKUX BEIUYHMH C HCIOJB30BaHUEM MPSIMbIX H3MEPEHUN (3aBHUCUMOCTD
OyTH OT BPEMEHU INpU PABHOYCKOPEHHOM JBIKCHMHM 0€3 HayaJlbHOM CKOPOCTH, Hepuoja
KOJIEOAaHNH MaTeMaTHUYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YIJla OTPaXXCHMs CBETa
OT yIjla majJCHud MW yrja HOpCIOMIICHUA OT Yyrja HaI[GHI/I}I)Z IMJIaHUPOBATb HCCJIICAOBAHUC,
CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY, (PMKCHUPOBATh PE3YyJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BeIMYMH B BuAe Tabiaui W rpaduKoB, JelaTh BBIBOABI IO pPe3ylbTaTam
WCCIICIOBAHNS,
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MIPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIHUUH (CPEIHSsI CKOPOCTh U YCKOPEHUE
TeJa IpY PaBHOYCKOPEHHOM JIBHYKEHHUHU, YCKOPEHHE CBOOOIHOTO MaACHUSs, )KECTKOCTH MPYKHUHBI,
KOA(h(GUIIMEHT TPEeHHs CKOJIbXKEHHUs, MeXaHudeckas paboTa U MOIIHOCTb, YacTOTa U TEPHUOJ
KOJICOAHUH MaTeMaTHYeCKOr0 M MPYXHHHOTO MAasTHUKOB, OINTHYECKas CHJIA COOHMparomien
JMH3BI, PaJUOAKTUBHBIA (POH): IJIAHUPOBATH HM3MEPEHHs, COOMpaTh AKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIMOJIHATH U3MEPEHHUSI, CIeAYS IPEII0KEHHOW HHCTPYKLIUHU, BEIYUCIISTh 3HAUCHUE
BEJIMYMHBI M aHAJIMW3UPOBATh IIOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHON NOTPELIHOCTU
U3MEepEeHUil; co0It01aTh MpaBUiia TEXHUKU O€30MacHOCTH P paboTe ¢ JIabopaTOPHBIM

o0OpyOBaHUEM; pa3IuyaTb OCHOBHbIC IPHU3HAKU H3YYEHHBIX (DU3MUYECKHX MOAEJeH:
MaTepHalibHas TOYKa, aOCONIOTHO TBEPJOE TEJI0, TOUCUHBIH UCTOYHUK CBETA, JIy4, TOHKas
JIMH3a, IUTAHETapHasi MOJIENb aTOMa, HYKJIOHHAs! MOJIETb aTOMHOTO SI/Jpa; XapaKTepru30BaTh
HNPUHLUIBL JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOHCTB C OMOPOH Ha uX
onucaHus (B TOM 4YMCJE: CIUJOMETP, AATUYUKU IOJOKEHUS, PACCTOSHUS U YCKOPEHMS,
pakeTa, 3XO0JIOT, OUKH, IEpUCKOI, (oToanmnapar, ONTUYECKUE CBETOBOJIbI, CHEKTPOCKOIL,
JI03UMETp, KaMepa BuiibcoHa), UCMONB3ys 3HAHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUH U
HeoO0XoauMble (U3NYECKHE 3aKOHOMEPHOCTH; MCIOJb30BaThb CXEMbl U CXEMAaTHYHbIE
PUCYHKM HW3YYEHHBIX TEXHHYECKHX YCTPOHCTB, M3MEPUTEIBHBIX NPUOOPOB |
TEXHOJIOTUYECKUX IPOLECCOB NMPH PELICHUH Y4eOHO-IPAKTUYECKHX 3a/ad, ONTHYECKHUE
CXEMBbl JJIs1 MOCTPOEHHUS H300paXeHUH B IJIOCKOM 3€pKane M COOMpAIoLIel JMH3E;
NPUBOAMTH TMPHUMEPHl  (HAXOIUTh HWHPOPMALUIO O MPHUMEPax) MPAKTHIECKOTO
UCMOJb30BaHUS (U3NYECKUX 3HAHMA B MOBCEJHEBHOM JKM3HM [uId oOOecreueHHs
0e30MacHOCTH TMpH O00palleHud C TNpudopaMud M TEXHUYECKHMHU YCTpONCTBaMH,
COXPAHEHHMS 3/I0pOBbsI U COOIOIEHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKpY’KaroLIeH
cpele; OCYUIECTBIIATh MOUCK HHpopManuu (¢uznyeckoro conepkanus B HHTepHere,
CaMOCTOSITENIbHO  (POPMYJUpPYST TOUCKOBBIA 3allpoc, HAXOMUTh IYTH ONpEIeNCHHS
JIOCTOBEPHOCTH TIOJIy4YeHHOW WHGPOpMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUM W
JOTIOJTHUTEIbHBIX HMCTOYHUKOB; HCIOJb30BAaTh IPH BBIMOJIHEHUH Y4YeOHBIX 3a/aHHi
HAYYHO-TIOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJEpKaHMs, CIpPaBOYHbIE MaTepUabl,
pecypcsl cetu HTepHET, BiageTs NpuéMaMu KOHCIEKTUPOBAaHMSI TEKCTa, IPeoOpa3oBaHUs
uHbOpMallMM H3 OJHOM 3HAKOBOW CHUCTEMbl B JpPYryl0; CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(GOPMAIIMU M3 HECKOJIbKUX UCTOYHUKOB
(GU3NYEeCKOro Ccozep)KaHUs, MNyOJIWYHO TPEACTaBIATh PE3yJIbTaThl NPOEKTHOM WM
UCCIIEIOBATENIbCKON JI€ATEIbHOCTH, IMPU 3TOM TPAMOTHO MCIIONb30BATh H3YYEHHBIN
NOHATUIHBIN amnmapar HM3y4aeMmoro pasjaena (U3MKH M CONPOBOXKAATH BBICTYIICHHUE
Mpe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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7 KIIACC
Ne HaumenoBanue pasaenos u| Kosmuectso | IIporpammHoe conep:xanue OcCHOBHBIE BU/IbI JESATEILHOCTH 00YyUaIOINXCS
/1 TeM y4eOHOTO IIpeaMeTa JacoB

Pa3nes 1. ®u3nka u ee posib B IO3HAHUM OKPY/KAIOLIEro MUpa

1.1 |®dusuka — Hayka O 2 ®u3uka — HayKa 0 IPUPOJIE. BoBIE€HHE — pasnMuuii  MeXAy ~— (QU3MYECKMMH |
npupoie SlBnenust npupoasl. OUSHYECKHE| X IMHYECKIMHU PEBPALLIEHUSMH.
ABJICHUA. PacniosHasanue u kiaccuuKanus GU3NHeCKUX sSBICHUIA:
MCXaHUICCKUC, TCILIOBBIC, MeXaHHUECKKX, TEIJIOBBIX, 2JIEKTPUUECKHX, MATHUTHBIX U
SJICKTPIICCKHIC, MATHUTHBIC, cBeTOBBIX. Habnrofenue u onucanue pU3NIECKUX SABJICHUN
CBETOBbIE, 3BYKOBBIE
1.2 | dusnyeckue BeTHUHHBI 2 du3HdecKre BETMINHEL OnpeniesieHue 1IeHbl JIeJ€HUA Kbl H3MEPUTEIHLHOTO

N3mepenue Gpusnueckux
BeNUYMH. OU3nuecKue npruoOopsl.
[TorpemHocTs M3MEpEeHUNI
MexnyHaponHas cucrema

€ AVHUL]

npubopa.

W3mepeHne JNHMHEWHBIX pa3MEpPOB TEI WM IPOMEKYTKOB
BPEMEHHU € YYETOM IOTPEUTHOCTEH.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
N3mepenne Temneparypsl IPU NOMOIIHU KUAKOCTHOTO
TEPMOMETPA U AATUYNKA TEMIIEPATYPHI.

BeinonHenne TBOpUYECKHUX 3a4aHU 110 MIOMCKY CIIOCOO0B
U3MEPEHUs] HEKOTOPBIX (PU3NYECKHX XapaKTEPHUCTHK,
HarpuMep, pa3MepoB MaJIbIX 00BEKTOB (BOJIOC, IIPOBOJIOKA),
yIaNEHHBIX 00BbEKTOB, OOJIBIINX PACCTOSHUM, MAJIBIX
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MPOMEXKYTKOB  BpeMeHH. OOCYXKICHHE IpeaaraeMbix
CII0c000B

1.3. | EcTecTBEHHOHAYYHbIi 2 Kak ¢usuka u apyrue BbIIBMKEHHE THIIOTE3, OOBACHSAIONIMX IIPOCTHIE ABICHMS,
METO]I II03HAHUS €CTECTBEHHbIE HAYKH M3yYaroT HAIIPUMED:
npupony. EcTecTBeHHO-HAYYHbIH | _ HOYEMY OCTAaHABIIMBACTCS ABUKYILEECS I10
METO/I TIO3HAHUS: HAOIIOICHHE .
A A > | FTOPU30HTAILHON NOBEPXHOCTH TEJO; — OYEMY B
II0CTaHOBKA HAy4HOT'O BOIIPOCA, . .
KapKYIO IIOr0/ly B CBETJION OJIeXK 1€ NPOXJIA[HEH, 4eM B
BBIIBI)KEHHE THITOTES, R
téMHOI. [Ipe/utokeHue croco60B IPOBEPKH THIIOTES.
SKCIIEPHMEHT I10 TIPOBEPKE
[HIIOTe3, OGBACHEHHE IIpoBeieHKE UCCIIE0BAHMUS IO IPOBEPKE KAKOWINO0
Ha0I101a€MOr'0 SIBJICHUSL. TUIIOTE3BIL.
Ornmcanue ¢puznueckux siBineHui | [locTpoeHue NpocTelimx Mojenel GU3NYecKux BIeHui
C TTOMOIIBIO MOJIeIeit (B BUJIe PUCYHKOB MIIM CX€M), HAIPUMED HaJICHHE
IpeaMeTa; MPAMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA
Hroro mo pazueny 6

Pa3nen 2. [leppoHayabHbIe CBeIeHUS] 0 CTPOEHUH

BelIEeCTBA

2.1

Crpoenue BemecTBa

1

CTpOeHI/Ie BC€IICCTBA: aTOMBI U
MOJICKYIJIbI, UX Pa3MCpPBhI. OHBITBI,
JAOKa3bIBAOIHNUE JUCKPETHOC
CTPOCHUE BCUICCTBA

Habmtoienue u uHTEpHpeTaIus OnbITOB,
CBUJIETENLCTBYIOMIMNX 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHUU
BEIL[ECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BEIIECTB B
BOJE.

OreHka pa3MepoB aTOMOB M MOJIEKYJT C
UCIIOJIb30BaHUEM (oTorpaduii, MOTydeHHBIX Ha
aTOMHOM cHUJI0BOM MuKpockore (ACM) —
nabopaTopHas padora 1o reme: «O1eHKa
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JuaMeTpa aToMa METOAOM  psIOB (c
ucronb3oBanueM (pororpadmuii)y».
OnpezeneHne pa3MepoB MaJIbIX TeIl

2.2

JIBrkeHue
B3aUMOJICUCTBUE
JaCcTHII BEIIESCTBA

JIBuKeHHe YacTUIl BEUIECTBaA.
CBsI3b CKOPOCTH JBUKEHUS
YacTHUIl C TEMIEPaTypOu.
BbpoyHoBckoe nBuxkeHHeE,
mubdy3us.

BzaumoneiictBue JACTHUII
BEIICCTBA:  NPUTSHDKEHUE U
OTTaJIKUBAaHUE

Ha6nronenue n o0bsacHeHHE OPOYHOBCKOTO JIBH)KCHHS U
sBrieHust auddy3un. [IpoBenenue u 0ObSICHEHHUE OIBITOB
10 HAOJTFOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
[TpoBeneHMe 1 0OBICHEHUE OIBITOB IO OOHAPYIKESHUIO
CHJT MOJICKYJISIPHOTO TIPUTSDKEHUS ¥ OTTATKHBAHHSI

27



®denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

2.3 | ArperaTHbple COCTOSIHHS 2 ArperatHble COCTOSIHUS Ornucanue (¢ UCIONIb30BaHUEM MPOCTHIX MOJIENEH)
BEIIECTBA BELIECTBA: CTPOECHUE T'a30B, OCHOBHBIX Pa3IMYuil B CTPOCHUHU T'a30B, KUAKOCTEH U
JKUJIKOCTEN U TBEPJIBIX TBEPIBIX TEL.
(KpUCTAIIMYECKHX) TEIL. OO0BsICHEHHE MAJION COKMMAEMOCTH KUAKOCTEH U TBEPIBIX
B3aumocBsi3p Mex 1y Te, OOJIBIION COKMMaeMOCTH ra3oB. OObsICHEHHE
CBOMCTBAMH BCIICCTB B PASHBIX | coxpagenns GOPMBI TBEPABIX TEN M TEKYYECTH HKUIKOCTH.
arperaTHbIX COCTOSTHUSIX U UX “
[IpoBeneHNE OMBITOB, TOKA3BIBAIOIINX, YTO B TBEPIOM
ATOMHO-MOJIEKYJISPHBIM
COCTOSIHMH BOJIbI YACTUIIBI HAXOJATCS B CPEAHEM JaJIbIIIe
ctpoeHueM. OcoOeHHOCTH
. JIpYT OT Jipyra (IJIOTHOCTh MEHBIIIE), YEM B KUIKOM.
arperaTHbeIX COCTOSTHUHN BO/IbI
YcTaHOBIEHUE B3aUMOCBSI3U MEXK1Yy OCOOCHHOCTSIMU
arperaTHbIX COCTOSIHUM BOJIbI M CYIIIECTBOBAHHUEM BOIHBIX
OpraHu3MOB
(MC — 6uonorus, reorpadusi)
Hroro no pazaeny 5

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
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3.1 | MexaHHYECKOE JIBIIKCHHE MexaHHuecKoe ABHKEHHE. HccnenoBanre paBHOMEPHOTO JABMKEHHUS, OTIPEICIICHUE
PaBHOMEPHOE M HEPABHOMEPHOE | ero MPH3HAKOB.
npikenne. Ckopoctb. CpenHss | Hagmonenue HEPaBHOMEPHOTO JIBUKEHMS U OIpe/IeIeHIe
CKOpOCTE HPH HEPABHOMEPHOM | o1 oyiiamii 0T paBHOMEPHOTO JBHKEHHS.
IBWOKeHUU. Pacuér mytu n
OmnpeesieHre CKOPOCTH PAaBHOMEPHOTO JIBUYKCHUS
BPEMECHU JIBUKCHUS
(urapuka B )KUAKOCTH, MOJIENTH 3JICKTPHYECKOTO
ABTOMOOWIIS U T.1I.).
OmnpeesnieHne CpeHEH CKOPOCTH CKOJIBKEHHsSI OpycKa WK
IapHKa 110 HaKJIOHHOW TUIOCKOCTH PerieHue 3aia4 Ha
OIpEJIeIICHUE IyTH, CKOPOCTH M BPEMEHU PAaBHOMEPHOTO
JIBUOKCHUSI.
AHaim3 rpaduKOB 3aBUCUMOCTH ITYTH U CKOPOCTH OT
BpPEMEHU
3.2 | Uuepuwms, macca, SIBnenuie nHEpUMH. 3aKOH OObsicCHEHHE U IPOTHO3UPOBAHUE SIBJICHU,

IJIOTHOCTD

vHepuuu. B3auMmoencTBue ten
Kak IPUYMHA U3MEHEHUS
CKOpOCTH JIBHKeHUs Tell. Macca
Kak Mepa MHEPTHOCTH Tena.
ITnoTHOCTE BemecTBa. CBA3b
IUIOTHOCTH C KOJMYECTBOM
MOJIEKYJI B €IUHUIIE 00bEMaA
BEIIleCTBa

00yCIIOBJIICHHBIX WHEPIHEH, HATIPUMEp, YTO TPOUCXOTUT
MIPU TOPMOKEHUU WJIH PE3KOM MaHEBPE aBTOMOOUIIS,
MOYEMY HEBO3MOXKHO MTHOBEHHO MPEKPATUTh JBHKEHUE HA
BEJIOCUIIE/IC WJIM CAMOKATE U T. 1.

IIpoBenenue u aHanu3 ONbITOB, IEMOHCTPUPYIOIINX
M3MEHEHUE CKOPOCTHU JBUKEHUS TEJIa B PE3YyJIbTATE
JICUCTBHUS HA HETO IPYTHUX TEJl.

Pemenue 3a1a4 Ha onpejiesieHne Macchl Tena, ero 00béMa u
TJIOTHOCTH.
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IIpoBeneHue U aHAJIN3 OIBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTh M3MEHEHUS CKOPOCTH TeJIa OT €r0 MacChl MPU
B3aUMOJICHCTBHH TeIl. MI3MepeHre Macchl Tena
Pa3IMYHBIMH CITIOCOOaMHU.

OmnpeesieHrE TUIOTHOCTH TeJia B Pe3yJIbTaTe H3MEPCHHUS
€ro Maccel 1 00bEMa

3.3

Cua. Bunsr cuin

14

Cuiia Kak XxapakTepuCTHKa
B3auMojeiicteus Ten. Cuina
YIPYrocTH M 3aKoH ['yka.
W3mMepeHue cuibl ¢ IOMOIIBIO
JUHAMOMeTpa. SIBineHue
TATOTEHUS U CUJIA TAKECTH.
Cuna TspKecTH Ha JpYTrux
IUIaHEeTaXx.

Bec Ttema. HesecomocTs.

Crnoxenune CHII,
HANpaBlIEHHBIX MO0  OJHOM
IPSAMOH.

PaBnonetictByromas cui. Cuina
TpeHus. TpeHne CKOIBKEHUS ’
TpeHue nokos. Tpenue B
NPUPOJIE U TEXHHKE

W3yueHue B3auMOIEHCTBHS KaK PUYMHBI U3MEHEHUS
CKOpOCTH TeJa UiH ero aedpopmanuu. Onucanue peaabHbIX
CUTYallMil B3aUMOJEHCTBUS TEJ C TOMOUIBIO MOJIEINIEH, B
KOTOPBIX BBOJUTCS MOHITHE U N300pakeHUE CUIIBI.
W3yuenne  cuibl  YOPYTOCTH. HccnenoBanue
3aBUCHUMOCTH CWJIbl  yINPYTOCTH OT  YIJIMHEHUs
PE3MHOBOrO IIHYpa MM MHPYKUHBI (C MOCTPOECHUEM
rpaduka).

AHanu3 NpakTUYECKUX CUTYallUil, B KOTOPBIX MPOSBIIAETCS
JIENCTBUE CUJIBI YIIPYTOCTH

(ynpyrocts Msua, KpOCCOBOK, BETOK JIepeBa U Ip.).

AHanu3 CUTyaluil, CBSI3aHHBIX C SBJICHUEM TITOTEHMUS.
OOnbsicHeHHEe OpOUTAIBHOTO ABM)KEHHSI IIJIAaHET ¢
MCIIOJIb30BaHUEM SIBJICHUSI TATOTEHUS U 3aKOHA MHEPIUU.
W3mepenue Beca Tena ¢ MOMOIIbIO JMHAMOMETPA.
O60cHOBaHME 3TOTO Cr10cO0a U3MEPEHHUS.
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AHain3 U MOJIETUPOBaHUE SIBJICHUS HEBECOMOCTH.
DKCIIepUMEHTAIILHOE TIOIY4YEHUE NIPaBHIIA CIOKECHUS CUIL,
HaIPaBJIEHHBIX BJOJb OJHOU IpsiMoi. Onpenenenue
BEJIMYMHBI PABHOJAECHCTBYIOLIEH CHUIL.

W3yueHue cuiibl TPEHUS CKOJIbKEHUS U CUJIbI TPEHUS
MIOKOSL.

HccnenoBanue 3aBUCMMOCTU CHIIBI TPEHUSI OT CHUJIBI
JTABJICHUS U CBOMCTB TPYLIUXCS TOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYallUl, B KOTOPBIX
MPOSIBISIETCS ACHCTBUE CUIIbI TPEHUS, UCIIOJIb3YIOTCS
CrocoObl €€ YMEHBIICHHS UJIH YBEIHUeHUs (KaTaHhe Ha
JBDKAX, KOHbKAX, TOPMOKEHHE aBTOMOOUIIS,
HCII0JIb30BAaHKE MOAIUITHUKOB, IUIABAHUE BOJAHBIX
JKUBOTHBIX U JIp.). Pelienue 3aau ¢ UCmnonbp30BaHUEM
dbopmyn s pacy€ra CUIIbI TSDKECTH, CUITBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazaeny 21

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
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4.1

Hasnenue. [lepenaua
JaBJICHUS TBEPIBIMHU
TeJNaMH, JXUIKOCTIMU U
razaMu

JaBnerune. CiocoObI
YMEHBIIICHUS U YBEITUYCHHUS
napieHus. JlapiieHue rasa.
3aBMCHMOCTb JIaBJICHHUS T'a3a OT
00BEMa, TeMIIepaTyphI.

AHanu3 1 00bSICHEHHE ONBITOB M MPAKTHYECKUX CUTYalUH,
B KOTOPBIX MPOSIBIISETCS CUJIA TABJICHUSL.

Ob6ocHoBaHMEe cIOCOOOB YMEHBIICHHUS U YBEITMYCHHS
JIaBJICHHSL.

I/ISYLICHI/IC 3aBUCUMOCTH JAaBJICHUI Ia3a

Ilepenaya naBiieHUs: TBEPIBIMU

TCJIaMH, ) KUJAKOCTAMU U Ira3daMu.

3akoH [lackansa

0T 00bEMa U TEMIIEPATYPBHI.

N3yuenune ocoOeHHOCTEN TIepenaun AaBiaeHUs TBEPAbIMU
TeJIaMU, )KUAKOCTSIMU U Tazamu. OO0CHOBaHME PE3yIbTaTOB
OITLITOB

OCOOEHHOCTSIMU CTPOCHHSI BEIIECTBA B TBEPAOM, KUJIKOM U
ra3000pa3HOM COCTOSIHUSX. DKCIIEPUMEHTAILHOE
JI0Ka3aTebCTBO 3akoHa Ilackas.

Pewenue 3anau Ha pacuér naBiieHUs TBEPIOIO Tela

32



®denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

4.2 | JlaBineHue KUAKOCTU 3aBUCUMOCTb J1aBIICHUS HccnenoBanne 3aBUCUMOCTU JaBJICHUS JKUAKOCTH OT
JKUJIKOCTH OT TJIyOUHBI. IyOMHBI ~ TIOTPY)KGHHMsI W IUIOTHOCTH  KHIAKOCTH.
[THeBMaTHYECKHME MAIIIUHBI. HaOmronenue u 00BsICHEHNE TUAPOCTATHIECKOTO
l'uppocratiyeckui mapaaoxc. napajiokca Ha OCHOBe 3akoHa Ilackais.
Coobmaromuecs cocya!. N3yuenune cooOIarommxcsi Cocy/10B.
['unpaBnuyeckrue MeXaHU3Mbl .
Pemenwne 3a1a4 Ha pacuéT AaBICHUS )KUIKOCTH.
OOBsICHEHHE TTPUHIINATIA CUCTBUS THAPABINIECKOTO
npecca, THeBMaTHYECKUX MAIlIKH.
AHan3 U 00BSICHCHHE IPAKTHYCCKUX CHTYAIIHH,
JEMOHCTPHUPYIOIINX MPOSBICHUE JABICHHUS KUIKOCTH U
3akoHa [lackans, HarpuMep IPOIECCOB B OpraHU3Me pH
rI1yOOKOBOJIHOM HBIPSIHUH
4.3 | AtmMocdepHOe TaBlieHUE Atmocdepa 3emnn u DKCIepuMeHTaIbHOE OOHApYKEHUE aTMOCHEPHOTO

aTMoc(epHOoe AaBICHHE.
[TpuunHbI CylIeCTBOBAaHUS

JaBJICHUA.

AHanu3 1 00bICHEHUE OIBITOB U MMPaKTUICCKUX
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BO3AYIIHOM 000JI0UKH 3eMITH.
Oneit Toppuuennu. M3mepenne
aTMoc(hepHOro IaBIcHHUS.
3aBUCUMOCTH aTMOC(EepHOTO
JIaBIICHUSI OT BHICOTBI Ha/
ypoBHeM Mopsi. [Ipubopsr amst
U3MEpEeHHUsI aTMOC(HEPHOTO
JIaBIICHUS

CUTYAIIHii, CBSI3aHHBIX C ICHCTBHEM aTMOC(EPHOTO
JTABJICHUSI.

OOBsicHEeHUE CyIecTBOBaHUS aTMOcepbl Ha 3eMIie U
HEKOTOPBIX TUIAHETaX UK € OTCYTCTBHS Ha JPYTHX
maHetax u Jlyne. OObsicHeHHE U3MEHEHUS TNIOTHOCTH
aTMocdepsl C BHICOTOW U 3aBUCHMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenue 3aa4 Ha pac4€T aTMOCPEPHOTO JaBICHHUS.
W3yuenue yctpoiicTBa GapomMeTpa-aHepouia

4.4

JeiicTBre KUAKOCTU U
raza Ha IMOTIPY>KEHHOE B
HUX TeJI0

JlelicTBUE KUIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TEJIO.
BrrTankuBaronias (apxumeoBa)
cuiia. 3aKoH ApxXuMena.
IInaBanue Tem.
BosnyxomnnaBanue

DKcrepuMeHTalIbHOE OOHAPYKEHUE IeHCTBUS
YKUJIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO.
Omnpenenenre BbITAIKUBAIOUIEH CUIIBI, AEUCTBYIOLIEH
Ha TEJI0, IOTPYKEHHOE B KUJKOCTD.

[TpoBeneHmne u 006CyXI€HNE OMBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTh
BBITAJIKUBAIOLIEH CHJIbI, ICCTBYIONIECH Ha TEIO B

KHUJIKOCTH, OT 00bEMA MOrpyKEHHON B KHMJIKOCTb YaCTH
TeJa ¥ OT IJIOTHOCTHU KUAKOCTH.

IIposepka Hezasucumocmu 6bIMAIKUBAIOUIEL  CUTDL,
oeticmeylowell Ha meno 8 HCUOKOCMU, Om MAccol
mena.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa
MOTPYXEHHOW B XKHJIKOCTh YaCTH Tella.
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Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHAa ApXuMeza u
ycnoBus 1aBanus tei. KoncrpyupoBanue apeomeTpa uin

KOHCTPYHPOBAHUE JIOJIKH U ONpe/esieHne e€
rpy30M0IbEMHOCTH

Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
5.1 | Paborta u MOITHOCTH 3 Mexanudeckas padora. DKCIepUMEHTAIbHOE onpeaeneHue

MoI1HoCTh

MEXaHUYECKOW pabOThl CHIIBI TSHKECTH — IpU
MIaJIEHUN Tejla W CWIbl TPEHHUs pu
pPaBHOMEPHOM  IIEPEMEILECHUN  Tella 1o
TOPU30HTAILHON TOBEPXHOCTH.

Pacuér MoIHOCTH, pa3BUBaeMON IIpU TOABEME

JICCTHHIIC.

Pemenue 3aa4 Ha pacuéT MexaHMYECKOU pabOThI U

MOIITHOCTH

o

35



®denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

5.2 | [IpocThie MeXaHU3MBI 5 [IpocTeie MEXaHU3MBI: pbIYar, Omnpenenenye BHIMTPBIIIA B CUJIE IIPOCTHIX MEXAHU3MOB Ha
OJIOK, HAKIIOHHASI [UIOCKOCTb. IpUMepe pbluara, MOJABHKHOTO M HETIOABHKHOTO OJIOKOB,
IIpaBuiio paBHOBECHS pblyara. HaKJIOHHOM miockocTu. MccnenoBanue ycioBus
IIpumenenne npasnuia paBHOBecHs prryara. OOHapyKeHHE CBOHCTB MPOCTHIX
paBHOBecHsI pplyara K OJIOKY.

MEXAaHU3MOB B pPa3JIMYHBIX HUHCTPYMEHTAaX U
«30J10TO€ PABUIIO» MEXAHUKH.
MPUCIIOCOOICHUSIX, UCIIONb3YyEMbIX B OBITY U TEXHHKE, a
KIII mpocThIX MEXaHU3MOB.
TaK)X€ B JKHUBBIX OpraHU3MaX.
[IpocTeie MexaHU3MBI B OBITY U
TeXHIKE DKCIepUMEHTAIbHOE J0Ka3aTeNbCTBO pPAaBEHCTBA padoT
[IPU IPUMEHEHUU IIPOCTHIX MEXAHU3MOB.
Onpenenenne KIIJI HakIOHHOM MJIOCKOCTH.
Pewenune 3a1au Ha npyUMEHEHUE TpaBUila paBHOBECHS
pbryara u Ha pacuét KII1J]

5.3 | MexaHuueckas SHEpIrHs 4 MexaHnueckast JHeprusl. OKCIIEpUMEHTAIIBHOE ONPEEIICHNE N3MEHEHUS
Kunernyeckast v MOTEHIMATBHAS | KHHETHYECKON U MOTEHIIMAIBHOM OHEPruu Tena IIpu €ro
sHeprus. lpeBparenne OIHOTO | ckaThIBAHMH MO HAKIIOHHOM TI0CKOCTH. DOPMYIHpOBaHHE
BU/id MCXaHMYCCKON SHEPTHH B | ya ocHoBe MecieioBaHus 3aKOHA COXPAHEHUS

0. 3aKOH COXpaHEHUS .
YT p MeXaHu4ecKoi sHeprun. OOCyx1eHue rpaHul]
DHEPrUM B MEXaHMKE
IIPUMEHUMOCTH 3aKOHA COXPaHEHMsI DHEPTUU.
Pemenue 3a1a4 ¢ NCIOJIb30BAHUEM 3aKOHA COXPAHEHHUS
SHEPrUu

Hroro no paszneny 12

PeszepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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8 KJIACC
Ne HaumenoBanue Komngectso | IlporpamMmmHoe conepxanue OcHOBHBIE BU/IbI I€TEILHOCTH 00Y4aIOLINXCS
n/n pas3zesnos u TeM 4acoB
y4eOHOr0 MpeameTa
Pa3pgen 1. TensioBbIe siBJICHUS
1.1 | CrpoeHnue u cBoiicTBa 13 (7+6%) OcHOBHBIE TIOJIOKEHUS Habutoienue u uHTEpHpeTaIys ONbITOB,

B€IICCTBA

MOJIEKYJIIPHO-KHUHETUYECKOU
TEOPUU CTPOECHUS BEIIECTBA.
Macca u pazMepsl aTOMOB U
MOJIeKyJ1. OTBITHI,
MOJITBEPIKIAI0IIIE OCHOBHbIE
MOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPHH.

Mogenu TBEPIOro, )KUAKOTO U
ra3o00pa3HOro COCTOSHUM
BEIIIECTRA.

Kpucrannuueckue u amopdHbie
Tena.

OOBsICHEHUE CBOMCTB T'a30B,
JKUAJIKOCTEN U TBEPJBIX TEJI HA
OCHOBE IOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKON
teopur. CMaurBaHuE U
KanwuIApHbIe siBieHus. TermnoBoe
pacCLIUpPEHUE U CHKATUE

CBHU/ICTEIILCTBYIONINX 00 aTOMHO-MOJIEKYIIIPHOM
CTPOEHUU BEILLECTBA: OIBITHI C PACTBOPEHUEM PA3ITUUHBIX
BEILIECTB B BOJIE.

Pemienue 3a1a4 1o OIIEHUBAHUIO KOJIMYECTBA ATOMOB UJIH
MOJIEKYJ B €JMHULIE 00bEMA BEleCTBA.

AHanu3 TeKcTa JpeBHUX aTOMHUCTOB (HapuMmep,
¢parmenTa nosmsl Jlykpenus «O npupone Bemeit») ¢
U3J10KEHHEM 000CHOBAaHUI aTOMHOW T'MITOTE3bI
(cMbIcnoBOE uTeHHE). OeHKa YOeIUTETbHOCTH ITHX
000CHOBaHHUH.

OObscHeHre OPOYHOBCKOTO JBHKEHUS, SIBJICHHUS

T dy3un U pa3Tuuuil MeX1y HUIMH Ha OCHOBE
TIOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH
CTpOEHHUSI BEILIECTBA.

OOBsicHEHHE OCHOBHBIX PAa3UYUi B CTPOSHHH I'a30B,
XKHUAKOCTEH U TBEPBIX TEN C UCIOJIb30BAHUEM
I0JIOKEHUH MOJIEKYJISIPHOKUHETHYECKON TEOPUH
CTpoeHus BelecTBa. [IpoBeneHne onpIToOB MO
BBIPALMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MIIU
caxapa.
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IIpoBenenune u 00bACHEHUE OIBITOB, IEMOHCTPUPYIOLINX
KaIWJUISIPHBIE SIBJICHUS U SIBJICHUE CMAuMBaHUS.
OOBbsicHeHHE POJIU KalWUIAPHBIX SABICHUNA JUIs
IIOCTYIUICHUS BOJBI B OPTaHNU3M PACTCHUM.

HabGnronenue, mpoBeaeHne u 00bsICHEHNUE OMBITOB IO
HaOJII0ICHUIO TEMJIOBOTO PaCIIMPEHUs ra3oB,

KUJIKOCTEH U TBEPABIX Tea. OObsICHEHHE COXPaHEHUS
00BEMa TBEPJBIX TEJl, TEKYUECTH KUAKOCTHU (B TOM
qucie, Pa3HULBl B TEKYYECTH JUIS Pa3HbIX KHUJKOCTEN),
JIaBJICHUSI ra3a.

IIpoBeneHune ONbITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD
JTaBJICHUS BO3]lyXa OT €ro o0bEMa 1 HarpeBaHUsl WK
OXJIAX/IEHUS, U UX 0O0bSICHEHUE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHMsI. AHAIN3 IPAKTHYECKUX
CUTYyallul, CBSI3aHHBIX CO CBOMCTBaMM ra3oB, JKHJKOCTEU
Y TBEPIBIX TENI

1.2

TernoBbIe TPOLIECCHI

29 (21+8%)

Temmneparypa. CBs3b
TEMITEPaTypPhI CO CKOPOCTHIO
TETTOBOTO JIBHYKCHHS YaCTHII.
Buytpennss sueprusi. Cioco6st

W3MEHEHUs BHYTPEHHEN DHEPTUH:

TerIonepeada i COBEpIIeHNE
pabotel. Buasr Termonepenayn:

O6ocHOBaHME MPaBUII U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIOCOOOB M3MEPEHHS U IIIKAT
TEMIEPATYPHI.

HaGnronenue u 00bsICHEHNE ONBITOB, JEMOHCTPUPYIOLINX
M3MEHEHHE BHYTPEHHEH SHEPTHH TeJa B PE3yJIbTaTe
TEeIuIoNnepeiauu U paboThl BHEITHUX CHII.

Habmtoienue u 00bsICHEHHE OTIBITOB, 00CYKICHUE
MPAaKTUYECKUX CUTYaluH,
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TEIJIONPOBOAHOCTb, KOHBEKIIUS,
W3JIy4CHHE.

KomuuecTBo TeImIOTHL. Y nenbHAs
TEINIOEMKOCTh BEIIIECTRA.
TemnooOMeH U TEII0BOE
paBHOBecHE. YpaBHCHHE
TermoBoro Oananca. IlnaBnenue u
OTBEPICBAHUE KPUCTALTNYECKUX
BEIIECTB. Y IelIbHas TEIIOTa
IUIABJICHUS.

[TapooGpa3zoBanue u
KoHAeHcauus. Mcrapenue.
Kunenwue. Y aeapHas Temiora
napoodpa3zoBaHusi. 3aBUCUMOCTb
TeMITepaTyphbl KUTIEHUSI OT
aTMOC(EepHOTO JaBJICHHUS.
BnaxxnocTs Bo3iyxa. DHeprus
TOILIMBA. Y JIeNIbHAs TEIIoTa
CrOpaHus.

[IpuHIHIBI paOOTHI TETIIOBBIX
neurareneit KIT/ Temnosoro
nBurarens. TennoBble IBUTaTEIN
31

JEMOHCTPHUPYIOIINX
TEeIUIoNepeiadn:

pazinyHbIe BH/JIbI
TEIIONPOBOAHOCTD,
KOHBEKIINIO, U3JIyUYEHHUE.

HccnenoBanue sBiieHUs TEII00OMEHa MPU CMEIIMBAHUU
XOJIOAHOM U Topsyeii Boabl. Habmronenue ycraHoBIeHUS
TEIJIOBOTO PABHOBECUS MEXAY ropsuei U XOJ0IHOU
Bojioi. Onpesenenue (MU3MepeHne) KOJTUIECTBA TEIIOTHI,
MOJIY4EHHOTO BOJION MIPHU TETUIOOOMEHE C HarpeThIM
MeTaJTMYeCKUM HuIuHaApoM. Onpenenenue (M3MepeHue)
YAEJIbHOU TEIJIOEMKOCTH BELIECTBA.

Pemenne 3aay, CBA3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEINIOEMKOCTH TIPU
TErI000MeHe.

AHanu3 cuTyaui NpakKTUYECKOr0 UCIIOJIb30BAHUS
TEIUIOBBIX CBOMCTB BEILIECTB U MaTepualioB, HalpUMeED,
B LIEJISIX SHEProcOepexeHUS: TEIIION30IIALNSA,
sHEeprocOeperaronife Kpblin, TEPMOAKKYMYJISATOPHI U
T. 1. Habmonenue siBjaeHui ucnapeHus u
KOHJICHCALIHH.

HccnenoBanue npoiiecca UCHapeHus: pa3iInyHbIX
JKUIIKOCTEM.

OObsicHeHHE SIBIIEHMHM HCMapeHus M KOHJEHCAlluu
OCHOBE aTOMHO-

Ha
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3aIlIUTa OKPYXKAOILIEeH Cpe/ibl.
3aKoH COXpaHEHHUs u
IIPEBpAILIEHUS DHEPrUU B
TCIUIOBBIX MpOoHeccax

MOJICKYJISIPHOTO YUECHHS.

Habnronenue u 00bsiCHEHUE TTpoLIecca KUTICHUS, B TOM
quCJle 3aBUCUMOCTH TEMIIEPATYPhI KUIIEHUS OT J1aBJICHUS.
Omnpenenenue (M3MEpEeHNE) OTHOCUTEIHLHON BIAXKHOCTH
BO3/yXa.

Habmtoienue nporiecca miaBieHUs KPUCTALTHIECKOTO
BELIECTBA, HaIIpUMep, JibJa. CpaBHEHHE IIPOLIECCOB
TUTABJICHUS KPUCTAJUTMUECKUX TeIl M pa3MITdeHUs MpH
HarpeBaHuM aMOpP(QHBIX TEJl.

Omnpenenenue (M3MEpeHNe) yaEIbHON TETIOTHI
IUIABJICHUS JIbJIA.

OObsacHenue SABJIICHUU JIaBJICHUS u
KpUCTAJIITU3aLU1 Ha OCHOBE
aTOMHOMOJIEKYJIIPHOTO YUEHUS.

Pemienue 3a1a4, CBI3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIUIOTHI B MPOLIECCAX TEILIONEPEAAYU IPU
TUTABJICHUU U KPUCTAJUIM3AINU, UCTIAPEHUHU U
KOHJIEHCAllUU. AHaJIN3 CUTYalUil TPaKTUYECKOTO
MPUMEHEHHUS SIBIICHUH MIABJICHHS U KPUCTAILTU3AIINH,
HanpHuMep, MOoTy4eHHE CBEPXUUCTBIX MAaTEPHAJIOB,
coJieBasi Tpejika u Jp. AHaIu3 paboThl U OOBSICHEHHE
MPUHIINIIA JEHCTBUSI TETUIOBOTO JABUTATES.
Brruncnenue Koau4ecTBa TEIUIOTHI,
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BBIJICIISFOIIETOCS TIPH CTOPaHUU PA3IMYHBIX BUIOB
torumBa, ¥ KI1J] nBurarens. O6cyxaeHnue
9KOIOTMYECKUX MOCJIENCTBHI UCIOIH30BaHMS
JIBUTATEJICH BHYTPEHHETO CTOPaHMsI, TETUIOBBIX U
THUAPOAICKTPOCTAHIIUNA

Hroro no pazneny

42

Pa3nen 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS

2.1

SHGKTpI/ILIeCKI/Ie 3apsabl.

3apsoKeHHBIE Tea U UX
B3aUMO/ICHCTBUS

9 (7+27%)

Onektpusanus Ten. J{Ba pona
ANEKTPUUYECKUX 3aPSJIOB.
B3anmopencTere 3apsyKeHHBIX
TeNl.

3akoH Kyrona (3aBucuMocTh
CHWJIBI B3aUMO/ICHCTBUSA
3apsSKEHHBIX T OT BEMYMHBI
3aps7I0B U PACCTOSTHUS MEXTY
TeJIamMu).

DNeKTprUYecKoe moJie.
HanpsoxkénaocTtb
aneKkTpuyeckoro nosst. [puanmn
CYNIEPHO3ULNH IIEKTPUUECKUX
nmosie (Ha KaueCTBEHHOM
ypoBHe). Hocutenn
ANEKTPUUYECKUX 3apPs]I0B.
DIeMEHTapHBIN JIEKTPUYECKAN
3aps.

Crpoenue aToma.

[IpoBonHMKY U

HabutoieHue u npoBeieHNE ONBITOB 10 3JIEKTPU3ALNU
TEJI IPU COMNPUKOCHOBEHUHU U UHAYKITUEH.
Habutoienue u 00bsicHEHHE B3aUMOJIEHCTBUS
OJIHOMMEHHO U Pa3HOMMEHHO 3apsHKEHHBIX TEl.
OObscHeHre TPUHLIUIIA IeUCTBUS AIEKTPOCKOTIA.
OObsicHEeHUE SIBICHUH JEKTpU3aUKU TTPU
CONPUKOCHOBEHUH TEJl U MHAYKIUENH C UCIOJIb30BaHUEM
3HAHUHN O HOCUTENSIX DJIEKTPUUYECKUX 3aPSIOB B
BeniecTBe. Pacro3naBanue u 0ObSICHEHNE SIBJICHHIA
9JIEKTPU3ALMK B TIOBCETHEBHOM xu3HU. Habmonenne u
00BSICHEHUE OMBITOB, MILTFOCTPUPYIOLIUX 3aKOH
COXPaHEHHUS EKTPUUYECKOTr0 3aps/ia.

Habmroienre onbITOB 10 MOJEIMPOBAHUIO CUIIOBBIX
JIMHUN 3JIeKTpUYecKoro nois. MccnegoBanue necTBust
3JIEKTPUYECKOTO MOJISI HA TPOBOJIHUKH U TUAJICKTPUKHU
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AUSJICKTPHUKH. 3akoH COXpaHCHUA
QJICKTPHUYCCKOI'0O 3apsaa

2.2

TTocTosHHEBINI
AIEKTPUIECKUIN TOK

30 (20+10%)

DNEeKTpUYECKU TOK. Y CI0BUS
CYLIECTBOBAHMSI SJIEKTPUUECKOTO
ToKa. ICTOUHUKH MOCTOSHHOTO
TOKa. J{efCTBHUS JIEKTPUUECKOTO
TOKa (TEIIOBOE, XMMHUYECKOE,
MarHuTHOE).

DNEeKTPUUYECKHI TOK B
KUJKOCTSAX U ra3ax.
Dnektpuueckas nenb. Cuna
TOKa. DJIEKTPUUECKOE
Hanpspkenue. ConpoTuBIeHUE
MPOBOJHUKA. Y JETBHOE
COIPOTHBIICHUE BEILIECTBA.
3axon OMa 1 yyacTKa Lemnu.
ITocnenoBarensHOE 1
napajieIbHOE COETUHEHUE
poBOAHUKOB. Paborta n
MOIIHOCTb 3JIEKTPUUECKOTO
ToKa. 3akoH /[xoyns—Jlenna.
DIEeKTPUYECKHE LIETIH U

Habmoienue pa3nuaHbIX BUIOB ICHCTBUS
AIIEKTPUIECKOTO TOKA U OOHAPYKEHUE ITUX BUIOB
IEWCTBUSA B IOBCEAHEBHON Xu3HU. HaOmronenue
BO3HUKHOBEHHUSI Ta30BOTO pa3psiia U AIEKTPUIECKOTO
TOKa B JkuJKocTH COOpKa U UCTIBITAHUE DIICKTPUUECKON
[IETIH ITOCTOSIHHOTO TOKA.

N3mepenne cuiibl Toka amnepmerpom. Mzmepenue
ANEKTPUUECKOTO HANIPSHKEHUS BOJIbTMETPOM.
[IpoBenenue u 00bICHEHUE OIBITOB, AEMOHCTPUPYIOIINX
3aBUCHUMOCTbD JIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €0 JUIMHBI, IJIOIIAIU TOEPEYHOr0
CEYEeHHUsl M MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA, IPOTEKAOIIETO
4yepe3 pe3ucTop,

OT COINPOTHUBJIEHUS PE3UCTOpPA U HAIpPSIKEHUs Ha
pe3ucrope.

[IpoBepka mpaBuia CIOXKEHUST HAIPSHKEHUN TpU
MOCJIE/I0BATEILHOM COE€IMHEHHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CUIIbI TOKA TIPU

napajuieJIbHOM CO€IMHEHUH PE3UCTOPOB.
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MOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

AHanu3 ~ cuTyauMil ~ IOCIEAOBAaTENbHOIO U
MapaJUIEIbHOTO COEIMHEHHUsI IPOBOJHHKOB B
JIOMAIIHUX JJEKTPUUYECKUX CETSIX.

Pemenue 3anau ¢ ucnosp3oBanneM 3akoHa Oma u
dbopMy1 pacuéTa 3IEKTPUUECKOTrO CONIPOTUBIICHUS MPU
[IOCJIEZI0BATEIBHOM U NapajlIeIbHOM COEIMHEHUU
poBOAHKUKOB. OrpeneneHne paboThl AIEKTPUIECKOTO
TOKA, IPOTEKAIOILIET0 YEPE3 PEIUCTOP.

OnpeneneHye  MOIIHOCTH — JJIEKTPUYECKOIO  TOKAa,
BBIICJISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 JaMIIOUKy
oT HampsbkeHus Ha Hed.  Omnpenenenue  KIIJ
HarpeBaTes.

HccnenoBanue nmpeoOpa3oBaHusl SHEPTUU MPU NOJbEME
rpys3a anekrpoasurareneM. O0bsSCHEHHE YCTPOHCTBA U
MPUHIINIIA JEHCTBUS TOMAIIHUX 3JIEKTPOHArpeBaTEIbHbBIX
nprOopoB. OObsICHEHUE MPUYNH KOPOTKOTO 3aMbIKaHUS U
MPUHLINIA JEHCTBUS MJIAaBKUX IPEJOXPAHUTENEH.
Pemenue 3a1a4 ¢ UCNOJIb30BAHUEM 3aKOHA
Jxoyna—Jlenna
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2.3

MaruuTHBIE SIBICHUS

9 (6+3%)

ITocTosiHHBIE MArHUTHL.
BzanmojeiicTBre TOCTOSTHHBIX
MarHuTOB.

MarsuTHoe II0JI€.

MarautHoe 1o51e 3eMiu

HccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS
IIOCTOAHHBIX MAarHuTOB.

N3yuenne MarHuTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB MPH
X O0BEAMHEHUH U pa3jeiieHun. VccnenoBanue
MarHUTHOTO B3aHUMOJIEHCTBHUS
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M €ro 3HaYeHUe I KU3HU Ha
3emie. OnbIT Dpcrena.
MarsuTHOE I10JIe
AJIEKTPUIYECKOTO TOKA.
[IpuMeHeHne JIeKTPOMArHUTOB
B TeXHUKE. [lelicTBuE
MAarHUTHOTO TOJISI Ha MPOBOJIHUK
C TOKOM. DJIEKTPO/IBUraTelb
IIOCTOSIHHOT'O TOKa.
Hcnonn3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe

IIOCTOSIHHBIX MarHuTOB.
M3y4yeHre MarHuTHOTO TOJIS IOCTOSIHHBIX MarHUTOB IIPH
ux 00bEIMHEHUH U pa3fieneHuu. [IpoBeneHue onbITOB 10
BU3YaJIM3al1H 110J1s1 IOCTOSHHBIX MarHUTOB.

W3y4eHne sBICHUSA HAMATHUYMBAHKS BEILIECTBA.
HccnenoBanue JeNCTBUS SJIEKTPUUIECKOrO TOKA HA
MarHuTHYIO CTPEJIKY.

IIpoBeneHue ONBITOB, IEMOHCTPUPYIOIINUX 3aBUCUMOCTb
CWJIBI B3aUMOJEHUCTBHS KaTyIIKH C TOKOM U MarHuTa OT
CHUJIBI U HAIIPABJICHUS TOKA B KaTYIIKE.

AHanu3 cuTyauil NpakKTUYECKOro IPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIUIEHHOCTH, MEAULIUHE).

N3yyenue neicTBUS MarHUTHOTO TIOJISI HA IIPOBOJHUK C
TOKOM.

Nsydenne aenctus anexkrpoasurareis. M3mepenune K11
AJIEKTPOJIBUTaTEIbHON YCTAHOBKH.
PacnoznaBanue U aHaJIN3
IIPUMEHEHUN DJIEKTPOABUIaTEIEH
OBITOBBIE YCTPOICTBA U JIp.)

Pa3INYHBIX
(Tpancmopr,

2.4

DneKTpOMarHuTHas
WHTYKITHS

6 (4+2%)

OneiTel Dapanes. SABnenue
ANEKTPOMArHUTHOM MHIYKITHH.
[TpaBuno Jlenna.
DIIEKTPOTreHEPATOP.

OnbITHI IO HUCCICIOBAHUIO SABJICHUA BHGKTPOMaFHHTHOﬁ
HHAYKIOWUU: HCCIICIOBAHUC W3MEHEHHI 3HAaYCHUS U
HaIlpaBJICHHUA HHAYKIIHOHHOT'O TOKa
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CrniocoOsI mostyueHus
ANEKTPUYECKOUN SHEPTUH.
DNEeKTPOCTaHIIUM Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPrUu

Uroro no pazgeny o4
Pe3epBHOE Bpemst 6 (3+3%)
OBUIEE KOJIMYECTBO 102
YACOB I10 TTPOTPAMME
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9 KUIACC

Ne | HaumenoBanue pazzaeno u| KonmuectBo | [Iporpammuoe coneprxaHue OcHOBHbIE BH/IbI I€ATEILHOCTH 00yUYaIOLIUXCS
/1 TeM y4yeOHOro npeamera 4acoB
Pa3zgen 1. Mexanuueckue siBJIeHHU

1.1 | MexaHuueckoe JTBUKECHHE 10 MexaHn4eckoe JBHKEHUE. AHanu3 1 00CYXKJIeHUE Pa3IUYHBIX TPUMEPOB

U CII0OCOOBI €r0 OIMMCAHUS

MarepuanbHas Touka. Cucrema
orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOI'O JABM>KEHUS.
PaBHOMEpHOE NpsAMONIMHENHOE
nerxenue. HepaBnomepHoe
IPSIMOJIMHENHOE IBH)KECHUE.
CpenHsisi © MTHOBEHHasi CKOPOCTh
TEJa P HEPAaBHOMEPHOM
JIBUKECHUH.

Yckopenue. PaBHOyCKOpEHHOE
MPSIMOJIMHENHOE IBUKEHUE.
CBobosHOe najieHue.

Onpitel ["anunes.

PaBHOMEpHOE ABMXKEHUE TIO
okpyxxHocTH. Ilepuon u
yacToTa oOpamieHus.

JIuneliHas u yriuoBas

CKOpPOCTH.

MEXaHUYECKOTO JIBUKCHUSI.

OO6cyxeHre rpaHul] MPUMEHUMOCTH MOJIEITH
«MarepualibHas TOUKA.

Onucanne MEXaHUYECKOTO ABMKCHUS Pa3IMUIHBIMH
crocobamu (ypaBHeHUE, Ta0nuIa, Tpaduk).

AHanu3  KM3HEHHBIX  CHUTyalluid, B  KOTOpBIX
MIPOSIBIIAETCS OTHOCHUTEIILHOCTD MEXaHUYECKOTO
JBHKEHHUS.

Habmoienne MexaHu4ecKoro JBIKEHUS Tela
OTHOCHUTEINLHO pa3HbIX Ten oTcuéra. CpaBHEHHE yTeil

Y TPAaeKTOPHIA TBUKEHHSI OJTHOTO U TOTO e Tea
OTHOCHUTEIILHO Pa3HBIX TENI OTCUETA.

Amnanu3s tekcta ["anumes 00 OTHOCUTENTEHOCTH
JIBUKCHHSI; BBITIOJIHEHUE 3aJaHHUI 10 TEKCTY (CMBICIIOBOE
YTEHUE).

Omnpenenenue cpeaHell CKOPOCTH CKOJBKEHUS OpycKa
WJIHM JIBIDKEHUS IIAPHUKa 10 HAKJIOHHOM IIIOCKOCTH.
AHanmm3 u 00CyXKJIeHHEe CITOCO00B
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LenTpocTpemurenbHoe
yCKOpEeHUe

NpUOIMKEHHOTO OIpeie]IeHHs] MTHOBEHHON CKOPOCTH.
Omnpenenenre CKOPOCTH PaBHOMEPHOT'O ABHXKEHUS
(1apuka B KUJIKOCTH, MOJIEIH 3JIEKTPHUUECKOTO
aBTOMOOWIIA U T. 11.). Onpenienienue myTu,
IIPOMJIEHHOI'O 3a IaHHBIN IPOMEKYTOK BPEMEHU, U
CKOpOCTH TeJla 1O rpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JIBUYKEHUSI OT BPEMEHH.

OO6cyxeHre BO3MOXHbBIX IPUHIUIIOB AEHCTBUS
PUOOPOB, U3MEPSIOIINX CKOPOCTh (CITUIOMETPOB).
Brruncnenue nyTa U CKOPOCTH MPU PABHOYCKOPEHHOM
NPSMOJINHEIHOM JIBUKCHUU TEIa.

Onpezaenenne NpOIEHHOTO MYTH U YCKOPEHUS
JBWDKEHUS TeJa 1Mo rpauKy 3aBHCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBUKECHUS TeJa
oT BpeMeHHU. [Ipogepka eunome3svi: eciu npu
DPABHOYCKOPEHHOM O8UMCEHUU 6e3 HaYanlbHOU CKOPOCmu
nYymu OMHOCAMCS KAaK psi0 HeYEMHbIX Yuces, mo

coomeemcemeyrowue npomesNCymKu 6pemeHu O00UHAKOBYL.
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Omnpenenenue YCKOpPEeHHsI Tena npu

PAaBHOYCKOPEHHOM  JIBHDKCHHUH 1o

HAKJIOHHOM IJIOCKOCTH.
W3mepenue nepuojia M 4acTOThI OOpalieHus Teja 1no
OKPYKHOCTH.

OnpeneneHne CKOpOCTH paBHOMEPHOI'O ABH)KEHHUS
TeJa 10 OKPYKHOCTHU. Pemenue 3aay Ha onpezesenme
KMHEMATUYECKUX XapaKTEPUCTUK MEXAHUUECKOTO
JIBUKECHHUSI pa3JIMYHbIX BUIOB. Pacrio3HaBanue u
pUOIMKEHHOE ONMCAHKUE Pa3IMUHBIX BUOB
MEXaHMYECKOTO JIBJKEHUSI B MPUPOJIE U TEXHUKE (Ha
puMepax cBOOOJHO MaJaroIIuX Tell, IBUKEHUS
JKUBOTHBIX, HEOECHBIX TEJ, TPAHCTIOPTHBIX CPEJICTB U

zp.)

1.2

BzaumoaericTBue Tei

20

[IepBeb1it 3ak0H HproTOHA.

Bropoii 3akon HeroTona. Tperuit
3aK0H HproTOHA.

[IpuHOHMI cynepno3unuy CUil.
Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: cuiia TpeHus
CKOJIbJKEHUS, CUJIA TPEHUS TIOKOS,
JpyTye BUIbl TPEHHUSL.

Cuia TSKECTH " 3aKOH
BCEMUPHOIO TATOTEHUSI.

HabGnronenue u o0CyXI€HHE ONBITOB C JTBUKEHUEM
TeJ1a IPU YMEHBIICHUHN BIIMSHUSA IPYTUX TEIl,
MPEMSITCTBYIOUINX JBUKEHHUIO. AHAIN3 TEKCTa
["anunes ¢ onrcaHueM MBICIEHHOTO HKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIIUH; BHIMIOJTHEHNE
3aJJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).
OO6cyx1eHrne BO3MOKHOCTH BBITTOJTHEHUS 3aKOHA
VHEPLMH B Pa3JIMYHBIX CUCTEMAX OTCUETA.

Ha6nronenue u o0cyxneHne MEXaHMUIECKIX
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YckopeHnue cBOOOAHOTO MaJACHHUS.
JIBrKeHUE MIIaHET BOKPYT
Connua. IlepBas kocmuyeckas
ckopoctb. HeBecomocTs n
neperpy3ku. PaBHoBecue
MaTepuaIbHON TOYKHA. AOGCOIFOTHO
TBEpHOE Teno. PaBHOBecue
TBEPOTO TeJIa C 3aKPEIUIEHHON
OCBIO BpauleHus.. MOMEHT CHUJIbI.
LenTp TsxecTn

SBJICHUH, IPOUCXOIALINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM
JBUKECHUH OTHOCUTEIBHO KaOMHEeTa (DU3UKH.
JleficTBHs ¢ BEKTOpaMM CHUJI: BBIITOJIHEHUE 3aJaHUH 110
CJIOKEHHIO ¥ BBIYMTAHUIO BEKTOPOB.

Habnronenue 127070171 IpOBE/ICHNUE OTIBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHUs Tella OT
MPUIIOKEHHOM K HEMY CHJIBI K MacChI TeJa.

AHanu3 U 00bSICHEHHE SBJICHUI C UCTIOIB30BAHUEM
BTOpOro 3akoHa HrioTona. Penenue 3amau ¢
MCIOJIb30BaHUEM BTOPOTro 3akoHa HproToHa 1
MIpaBUJIa CIOKEHUS CHIIL.

Omnpenenenue KECTKOCTU NPYKUHBI. AHAIN3
CUTYyalluii, B KOTOPBIX HAOIIOAAIOTCS yIpyTHe
nedopmaiuu, U uX 0ObSICHEHUE C UCIIOJIb30BaHHEM
3aKoHa ['yka.

Pemenue 3ana4 ¢ ncnosib3oBaHueM 3akoHa 'yka.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHUS
OT CHJIbl HOPMAJIBHOT'O JAaBJICHUS.

OOcyxieHne pe3ynbTaToB HccienoBanus. OnpeaeneHne
Kod(hpuImenTa TpeHHs CKOJIbKECHHUS.

W3mepenue cuibl TpeHUs TOKOSI.
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Pemenwe 3a1a4 ¢ ucnosib30BaHuEeM (HOPMYIIBI IS CHITBI
TPEHHUS CKOJIbKECHUSL.

AHann3 IBUKEHUS TEJI TOJIBKO MO AEHCTBUEM CHUJIBI
TSKECTH — CBOOOIHOTO najieHusi. OObsicHEeHuE
HE3aBHCUMOCTH YCKOPEHHUsI CBOOOAHOIO MaJCHUs OT
Macchl Tena. OLeHKa BeTUYUHBI CUJIbI TATOTCHUS,
JIEUCTBYIOIIEH MEXKIY IBYMS TelaMu (JJIs1 pa3HbIX

Macc).

AHanM3 JBMDKEHUS HEOECHBIX Tel (i}
JeHCTBUEM CHUTBI TATOTCHHUS (c
UCTIOJIb30BaHUEM JOTIOJTHUTETBHBIX

HMCTOYHHKOB WH(OpMaIum).

Pemenue 3amau ¢ uCnosib30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U GOPMYIIBI ISl pacyéTa CHIIbI
TSYKECTU. AHAIU3 OPUTHHAIIBHOTO TEKCTA,
OMNUCHIBAIOLIETO MPOSIBJICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBIITOJIHEHUE 3aJaHUH 110 TEKCTY
(cmbicnoBoe uTeHue). Habmrogenue u o0cyxienne
OTBITOB 10 U3MEHEHMIO Beca TeJa MPU YCKOPEHHOM
JIBUKEHUH.

AHanu3 yclnoBUid BO3HUKHOBEHUSI HEBECOMOCTH U
Meperpy3KHu.

Peenue 3aiau Ha onpejeneHue Beca Tejia B
Pa3IUYHBIX YCIOBUSAX.

AHanu3 cwi, ACUCTBYIOIIMX Ha TEJNO, MOKOsSIIeecs Ha
orope.

OrnpesiesieHne EHTPA TSKECTH PATHIHBIX TEIl

52



®denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

1.3.

3aKOHBI COXpaHEHUs

10

Nmnynec  Tenma.  M3MeHeHue
uMmIynsca.  MMmynbc — CHIIBL
3aKOH COXpaHEHHS MMITYJbCA.
PeaktuBHOE NBHKEHUE.
Mexannueckas pabota u
MOIIHOCTE. PaboTa cui TsKecTH,
ynpyroctu, Tpenus. Cas3b
SHEPTUU U pabOTHL.
[TorenmanpHas 3HEprus Teina,
MOJHSTOTO HaJl TOBEPXHOCTHIO
3emun. [loTeHnmanpHas sHeprus
cxaTou npyxuHbl. Kunernueckas
sHeprusi. Teopema o
KMHETHYECKOM SHEpruu. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPIUU

HaOmronenue u o0cyxaeHne OIIBITOB,
JEMOHCTPUPYIOIINX TMepenady HMITyJIbca npu
B3aMIMOJICHICTBUM TEJ, 3aKOH COXPAHCHHSI HMITYJIbCa
pH a0COJIFOTHO YIPYyTroM u HEYIPYrom

B3aUMOJICVICTBUU TEIL.

AHanu3 cUTyalui B OKpy>Karomiei >KM3Hu ¢
MCII0JIb30BAaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
PacnioznaBaHue sIBICHUS PEAKTUBHOI'O IBUYKEHUS B
IIPUPOJIE U TEXHUKE.

IIpuMmeHeHne 3aKOHA COXPAHEHUsl UMITYJIbCA IS
pacuéra pe3yJbTaTOB B3aUMOJICUCTBUS Tl (Ha
IIpUMepax HEyNpyroro B3auMOAECHUCTBHUS, YIIPYToro
LEHTPAIBHOI0 B3aUMOJICHCTBHS IBYX OJMHAKOBBIX TEI,
OJIHO U3 KOTOPBIX HETIOABHIKHO).

Perenue 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHA COXPaHEHUS
HMITYJIbCA.

Omnpenenenne padOTbl CUIIBI YNPYTOCTH  MpU
oABbEME rpysa c UCIIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOJABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne NoTeHIMATbHON SHEPTUN YIIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
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N3MepeHne KMHETHYECKOM 3HEPTUM TeNla M0 JUINHE
TOPMO3HOI'O IyTH.

DKCIEepUMEHTAIBHOE CPAaBHEHHE U3MEHEHUS
MOTEHIMAIBLHON U KUHETUYECKON YHEPTUH Tena npu
JIBHKEHHUH 110 HAKJIOHHOM IIOCKOCTH.
DKcrepuMeHTaIbHas TPOBEpKa 3aKOHA COXPaHCHUS
MEXaHWYECKOW PHEPTUHU TIPH CBOOOHOM MaJICHHH.
[IpuMeHeHne 3aKkOHa COXpaHEHUS MEXaHUYECKON
SHEPTHH JIJIs pacuéra MOTCHIIMAIbHON U KHHETHYCCKOM
JHEprui Tena. Pemenue 3a1a4 ¢ HCIOJIb30BAHUEM
3aKOHA COXPaHEHUsI MEXaHUYECKON IHEPTrUuun

Hroro no pazzaeny

40

Pa3gen 2. MexannudecKkue KoJIe0aHuA U BOJTHBI

2.1

Mexauunueckie KojiecOanms

7

KonebarenpHoe IBUKEHHE.
OcHOBHBIE XapaKTEPUCTUKH
KoJjeOaHuii: mepuo, 4acToTa,
aMIuITya. MaremMaTu4eckui u
MPYXUHHBIA MasTHUKU.
[IpeBparenue sHeprun mpu
KO0JIe0aTeIbHOM JIBUIKECHHUU.
3aTyxaromue KojieOaHusl.
BoinyxneHHnbie koneGaHus.
Pe3onanc

HabGmronenue konebanuit mox JeHCTBUEM CHJIT
TSHKECTH U YIIPYTOCTH U OOHAPYKEHHE MOJOOHBIX
KoJIeOaHUH B OKPY’KAIOIIEM MHUpEe. AHAIN3 KOJIeOaHU
rpy3a Ha HUTH U Ha TIpyxuHe. OnpeieseHne 4acTOThI
KoJeOaHui MaTEeMaTUYECKOTO U MPYKUHHOTO
MasiTHUKOB.

HaGmonenue u o0bsiICHEHNE SIBICHUS pe30HaHCA.
HccnenoBanue 3aBUCUMOCTH TeproAa KOJIeOaHUH
MTOJIBEIICHHOTO K HATH Tpy3a OT JIJTUMHBI HUTH.
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[TpoBepka HE3aBUCHMOCTH TEeproia Kojebanuii rpysa,
MOJIBELLICHHOTO K JIEHTE, OT Macchl rpy3a. Habmonenue u
00CyKIeHUE OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
nepuo/ia KojJeOaHuil MpyKMHHOTO MasiTHUKA OT MacChl
rpy3a 1 >KECTKOCTH MPY>KUHBI.

[IpuMeHeHre MaTEMaTUYECKOTO U MPY>KUHHOTO
MasiTHUKOB B KaueCTBE MOJEJIEH /1JIsl ONUCaHuUs
Kosie0aHuil B OKpYKaloIeM MHUpE.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYMCICHUEM HIIU

OIICHKOM YacTOTHI (Teproaa) Kojaebanuit Mzmepenue
VCKOpeHUs c60600H020 NA0eHUs

2.2

MexaHHUeCKUE BOJIHBI.
3ByK

MexaHn4decKne BOJIHBI.
CBoiicTBa MeEXaHUYECKHUX BOJIH.
[IpononbHBIE W MONEpEUYHbIE
BOJIHBI.  JlmmHa  BOJIHBI U
CKOpOCTb €€ pacrnpOoCTpaHEHHUS.

MexaHnuyeckue BOJIHBI B
TBEPIOM TeIlE, CEHCMUYECKUE
BOJIHBI. 3BYK. ' poMKOCTB
3BYyKa U BbICOTA TOHA.
Otpaxenue 3Byka. MudppazByk
U YJIBTPa3BYK

OOHapyxeHHe M aHalu3 BOJHOBBIX SIBICHUH B
OKPY’KaIOIIEM MHUDE.

Habmtoienue pacpocTpaHeHus MPOJOIbHBIX U
MOTIEPEYHBIX BOJH (HA MOJIENN) U OOHApYKEeHUE
AQHAJIOTUYHBIX BUJIOB BOJIH B MPHUPOJIE (3BYK, BOJTHBI
Ha Bojie). Brruncienue AMHbBI BOJHBI U CKOPOCTH
pactpocTpaHeHHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTATBHOE ONPEACIICHUE TPAHUI] YaCTOTHI
CIIBIIITMMBIX 3BYKOBBIX KosieOanuii. HaOmronenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI (B TOM
YHUCJIe, C UCTIOTh30BAHUEM MY3BIKATBHBIX
nHCTpyMeHTOB). HaGmronenne u o0bsCHEHNE SBICHUS
aKyCTHYECKOTO Pe30HaHCa.
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AHanu3 OpUrHHaJIbLHOTO TEKCTA, IOCBSILIEHHOTO
HCII0JIb30BAaHHUIO 3BYKa (WM YJIbTPa3ByKa) B TEXHUKE
(3x0yoKanus, yIbTpa3ByK B MEIUIMHE U 1p.);
BBIIIOJIHEHUE 33/1aHUN 110 TEKCTY (CMBICIIOBOE UTEHUE)

Hroro no pazneny

15

Pa3znen 3. 3J'[eKTpOMal"HHTHOC moJie U 3JICKTPOMArHUTHBIC BOJIHBI

3.1 | DieKTpOMarHuTHOE MoJie U 6 DIEeKTPOMarHuTHOE IoJIe. [Toctpoenue paccyxeHnid, 000CHOBBIBAOIIHX
AIEKTPOMArHUTHBIC BOJIHBI DNeKTPOMarHUTHHIE BOJIHBL. | B3aMMOCBS3b 3JIEKTPUUECKOTO ¥ MATHUTHOTO TIOJIEH.
CBoiicTBa  3IEKTPOMAarHUTHBIX | DKcHEepMMEHTAIbHOE H3yueHHE CBOHCTB
BOJIH. lIxama | 5jexrpoMarHUTHBIX BOJH (B TOM YHCIE C
SJICKTPOMArHUTHBIX BOIH. | qomompto MoGuIbHOTO TenedoHa). AHAIN3
Hcnonb3oBanue
PEHTTEHOBCKUX CHUMKOB YEJIOBEYECKOTO
ANEKTPOMArHUTHBIX BOJH  JUIS
. OpraHu3Ma.
COTOBOMH CBSI3H.
AHanu3 TEKCTOB, OTIMCHIBAIONITUX MTPOSIBIICHUS
DneKTpOMarHuTHasI npupoaa
ANEKTPOMArHUTHOTO U3IIyUYEHHUs B IPUPOJIC: KUBBIC
CBeTa. Ckopoctb CBETa. p Y‘l6 pupoa
BoJTHOBBIC CBOICTRA CBETA OpPTaHU3MBI, U3TyYEHHS] HEOECHBIX Tell (CMBICIIOBOE
YTEHHE).
Pacno3naBanune " aHAIM3  Pa3IWYHBIX
MPUMEHEHUH DIIEKTPOMATrHUTHBIX  BOJH B
TEXHHKE.
N3yueHne BOTHOBBIX CBOMCTB cBeTa. Pemienne 3aaa4 ¢
WCTIOJIh30BaHUEM (POPMYIT JIJIsI CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JUTHHBI BOJIHBI M YaCTOTBI
cBeTa
Hroro mo pazueny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA
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4.1

3aKOHBI PaCIPOCTPAHEHUS
cBeTa

JlyueBast MOJenb CBETA.
Hcrounnku cBera.
[IpsimonuHelinoe
pacnpocTpaHEeHHE CBETa.
3armenust Conuua u JIyHbI.
Otpaxenue ceera. [lnockoe
3epKajio. 3aKOH OTPaKEHHUsI CBETA.
[Ipenomsienne  cBeta.  3akoH
npenomiieHus  ceera.  llomHoe
BHYTPEHHEE OTpaXCHUE CBETa.
Hcnons3zoBanue IIOJIHOTO
BHYTPEHHETO OTpaXEHHUsI B
ONTUYECKUX CBETOBOJIAX

HaGmtoneHue onelToB, JEMOHCTPUPYIOIUX SBICHHUE
MPSIMOJINHENHOTO pacpOCTPAHEHUs CBETa
(BO3HMKHOBEHHE TE€HU U MOIYTEHH), U UX
MHTEPIPETAIN C UCIIOIb30BaHUEM TTOHSATHS
CBETOBOI'O JIyyYa.

OOBbsicHEHHE U MOJIETIMPOBAHUE COJIHEYHOT'O U JIYHHOT'O
3aTMEHUH.

HccnenoBanue 3aBUCMMOCTH yTila OTPaKEHUSI CBETOBOIO
Jdy4a OT yIJia HaJieHusl.

N3ydenue cBoiCTB M300pakeHUs B IIOCKOM 3€pKaje.
Habmtonenue u 00bsiCHEHHE ONBITOB O NOJIYYEHUIO
1300pakeHUI B BOTHYTOM U BBIITYKJIOM 3€pKajax.
Hab6mronenue n 00bICHEHHE OIBITOB MO MPEJIOMIICHHUIO
CBETa Ha rPaHUIIe Pa3IMYHbIX CPEJ], B TOM YHCIIE
OTIBITOB C MTOJTHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH YIiia MPETOMIICHUS OT
yTJla maJieHusl CBETOBOTI'O JIyya Ha TPAHMIIE «BO3TYX—
cTeksio». Pacro3HaBaHue SIBICHUH OTpakKeHUS U
MIPEJIOMJICHHUS CBETA B MIOBCEIHEBHON KU3HU. AHATIN3 U
0OBSICHEHUE SIBIICHHS ONITHYECKOTO MUPaXKa.

Pemenne 3a1a4d ¢ HCIOI30BaHUEM 3aKOHOB OTpaXKCHUA
" IOpCIIOMIICHHA CBETA
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4.2 | JIuH3BI ¥ ONTHYECKHUE 6 Jlunza. Xo J1ydeid B IMH3E. [Tonyuenune n300pakeHHit ¢ MOMOIIBIO coOOMparoen
prOOpbI OnTHueckas cucrema U pacceuBatoleit 1uH3. Onpenenenue GOKyCHOro
¢doToanmnapara, MUKPOCKOIa U PaCCTOSIHUS U ONITUYECKOM CUJIBI COOMparolen
Teneckorna. ['a3 kak onTudeckast | JIMH3bl. AHAIU3 YCTPOMCTBA U MPUHIIMIIA ACHCTBUS
cuctema. bruzopykocTs u HEKOTOPBIX ONTHYECKUX MpHOOpoB: (hoToamnmapara,
JAIbHO30PKOCTh MHUKPOCKOTIIa, TeJecKomna. M3y4enne Moemnu riasa
KaK ONTHUYECKON CUCTeMbl. AHAIU3 SIBICHUI
OJIM30PYKOCTH U JATLHO30PKOCTH, PUHITHIIA
JICUCTBUS OYKOB
4.3 | Paznoxxenue Oeoro cBeTa 3 Pa3znoxxenue 6emnoro ceera B Hab6mronenue pasinoxxeHus 0€10ro cCBeTa B CHEKTP.
B CIICKTP crextp. OnbiTel HproToHa. HaGmronenre n 00bICHEHHE OTBITOB T10 TTOJIYYSHHIO
Crnoenne CreKTpaibHbIX 0eJ10ro cBeTa NpH CI0KEHHH CBETA Pa3HBIX IIBETOB.
1BeTOB. Jlucriepcus cBera [IpoBenenue n 00BCHEHNUE ONBITOB 10
BOCTIPUATHIO [[BETA IPEIMETOB MPH HX
HaOJI0/IEHUH Yepe3 I[BETOBbIE (GUITBTPHI
(LIBETHBIE OYKH)
Hroro no paszneny 15
Paszgea 5. KBaHnToBbI€e SIBJICHUSA
5.1 | HUcnyckanue u 4 OnbITHI Pezepdopna u| OOcyxenue 1enu onsiToB Pesepdopaa mo

OrjIomeHue CBETa arTOMOM

IUTaHETapHas MOJEIb aTOMA.
Mogens aroma bopa.
Hcnyckanue u noryoneHue

HCCIIEIOBAaHUIO aTOMOB, BBIIBUKEHHUE TUIIOTE3 O
BO3MOXXHBIX PE3YJIbTaTaX OMBITOB B 3aBUCUMOCTHU OT
IPEAIOIaracMoro CTpOeHus
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CBETa aTOMOM. KBaHTHI.

JIuneityaTbie CIEKTPbI

aToOMOB, (HOpPMYJIHpPOBAaHUE BBIBOJIOB u3
pE3yIbTAaTOB OIBITOB.

OO6cyXxaeHre MpOTUBOPEUYHH TUTAHETAPHON MOJICIN
aToMa M OCHOBaHMI1 Ji1s runoressl bopa o
CTaIlMOHAPHBIX OpOuTax AMekTpoHOoB. Habmonenue
CIUIOIIHBIX U JUHEWYATHIX CIIEKTPOB U3ITYUCHUS
pa3nnuHbIX BemecTB. OObsICHEHHE TUHEHUaThIX
CHEKTPOB U3IIyuEHUs

5.2

CTpOGHI/IC ATOMHOI'O d1pa

PannoakruBHOCTH. Anb(a-, OeTa-
U TaMMa-u3Jy4eHHus.

CrpoeHue  aroMHOro  sjpa.
Hyknonnas Mozens aTromMHOro
sanpa. M3otonsl. PannoakTuBHbIE
IIpEBPAILCHMUS. [Iepuon
MoJTypacriaga aTOMHBIX siZiEp

OOcy>keHrne BO3MOKHBIX TMIIOTE3 O MOJENSAX CTPOEHUS
aapa.

Onpenenenue cocTasa siep Mo 3aJaHHbIM
MAacCCOBBIM U 3apsAA0OBBIM YUCIIAM U 110 IMOJIOKCHUTIO
B IIEPUOIUYECKON CUCTEME DIIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa SApa U €ro MOJI0KEHUS
B [IEPUOJNYECKON CUCTEME TIPH O-
paZMOaKTUBHOCTH.

HccnenoBanue TPEKOB 0.-4ACTHIL [10 TOTOBBIM
¢dotorpadusm.

OO6HapyxeHre U U3MEPEHNE palualluOHHOro (OHA C
MTOMOMUIBIO JO3UMETPA, OI[EHKA €r0 HHTEHCUBHOCTH.
AHanu3 OMOJIOTHYECKUX U3MEHEHHUH,
IIPOUCXOJAIINX 1ozt NENCTBUEM
paZlMOaKTUBHBIX U3ITyYEHUH.

Hcnonp30Banne paiOaKTUBHBIX U3JTy4CHUN B
MEIUIINHE
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5.3 | SlnepHble peakuuu 7 SnepHble peakiuu. 3aKOHbBI Pemrenue 3a1a4 ¢ HCIOIBL30BaHHEM 3aKOHOB
COXpaHCHUS 3apsAI0BOro U COXPaHCHHU MAaCCOBBIX M 3apsI0BBIX YHCECII Ha
MaccoOBOr0 YHCeNl. DHEPIus CBS3U | onpejie/icHHE Pe3yIbTaToOB SAEPHBIX PEAKIINil; aHATN3
aTOMHBIX siziep. CBsI3b MacChl 1 BO3MOYKHOCTH MJIH HEBO3MOKHOCTH SIAEPHOMN PEaKIUH.
dHEpruu. Peakuuu cuuTesa 1 OleHKa SHEPTUM CBSI3M SJIEP C HCIIOIb30BAHMEM
nenenus saep. Mctounnku (bopMyEr DHHIITEHHA
snepruu CoiHna u 3BE31. SnepHas
smepremika, JlHcTBis OOcykeHNE TICPCIICKTHB UCIIOIb30BAHUS YIIPABIISEMOTO
paI[I/IoaKTI/IB'HBIX W3stydcHuit Ha TEPMOsIIEPHOTO cuHTe3a. OOCYKICHHE IPEUMYIIECTB U
9KOJIOTHYECKHX MPOOJIEM, CBSI3aHHBIX C SIEPHOM
KUBBIC OPTraHU3MBI .
JHEPreTHKOM
Hroro no pazneny 17

IToBTOpHTENBLHO-0000 AN MOLYTb
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[ToBTOpEeHME U 06001IIEHUE 9 Cucremaru3zanus u 0000IICHIE Boinonnenue yueOHbIX 3ajaHui, TPEOYIOIIIX
coJiep KaHus Kypca MPEIMETHOTO COJICPIKAHUS U JIEMOHCTpAIIMK KOMIIETEHTHOCTEH, XapaKTePU3YIOIINX
¢u3uku 3a 7-9 Knaccel OTIBITA JCATEIBHOCTH, €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:
MPUOOPETEHHOTO TPH U3YYCHUH | _ MPUMEHEHHUS MTOJIYYCHHBIX 3HAHUN IS
BCETO Kypca U3MKH OCHOBHOTO | yavyporo oGbACHEHNS (DH3NUECKUX SBJICHHI B
o0mero 0bpazoBaHus. OKpYIKaroIel IPUPOJE, B MOBCEAHEBHOM KU3HU
HozroToBka K~ OCHOBHOMY | ppianierns (pU3UUECKUX OCHOB pAaa
TOCYNApCTBCHHOMY  SK3AMCHY | ¢oppneMeHHBIX TEXHONOTHI;
no ¢usmke A 0OydYarOIIMXCH,
.| = NPUMEHCHHST OCBOCHHBIX
BBIOpDAaBIIUX  OTOT  y4eOHBIH .
IKCIIEPUMEHTAIBHBIX YMEHHI JUTS UCCIICOBAHUS
npeaMeT 5
(U3NYECKUX SIBJICHUH, B TOM YHCIIE JUIS
MPOBEPKH THITOTE3
U BBISIBJICHHS 3aKOHOMEPHOCTEN. Pemenne pacu€THbIX
3a7a4, B TOM YKCJIE IPEITOJIAraloInX HCIIOJIb30BaHHE
(GU3NYEeCKUX MOJIETICH U OCHOBAaHHBIX Ha COACPIKaHUU
pa3IMYHbBIX pa3/iesoB Kypca pusnku. BeimonHenue u
3alUTa TPYNIOBBIX WA UHIUBUAYAIBHBIX IPOCKTOB,
CBSI3aHHBIX C COJIEpPIKaHUEM Kypca GU3NKU
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB 102

[10 ITIPOT'PAMME
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