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®denepanbHas paboyas mporpamma o ydyeObHomy npenmety «Dusznka» (0a30BbIit
ypoBeHb) (mpeameTHas oOnacth «EcTecTBEeHHO-HAy4HbIE TMPEAMEThI») (Hanee
COOTBETCTBEHHO — Mporpamma 1no pusuke, Gprusnka) BKIHOYAET NOSICHUTEITbHYIO 3aIUCKY,
cojiep>kaHre 0Oy4YeHUs, TUTAaHUPYEMbIEe Pe3yJIbTaThl OCBOCHUS MPOrpaMMBbI MO (Pu3nke,
TEMaTU4eCKOe TUIAaHUPOBAaHUE.

HOACHUTEJIBHASA 3AIITMCKA

[IporpamMma mo ¢gu3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS COCTaBIEHA
Ha OCHOBE IMOJIOKCHHH M TpeOOBaHWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE
OCHOBHOM 0Opa3oBaTenbHONW mIporpammbl, npenactaBieHHbXx B PI'OC OO0, a Takxke
¢ yu€ToM deaepanbHOi paboueli mporpaMMbl BociuTanus 1 KoHnenmuu mpernogaBaHus
yuebHoro npeamera «Pu3uka.

ConepxkaHue TporpaMMbl MO  (QU3KMKE HampaBieHO Ha (QopMupoBaHUE
€CTCCTBEHHO-HAYYHOW IPAMOTHOCTH OOYYaIOIIUXCS U OPraHU3alldi0 U3YYCHUs (DU3UKH
Ha JIeATCILHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHUTHIBAIOTCS BO3MOXKHOCTH
ydyeOHOro mnpeaMera B peanusanuu TtpedboBanuit. ®I'OC OOO kK MIaHUPYEMbIM
JUYHOCTHBIM W METAINPEJMETHBIM PE3yJIbTaTaM OOYYCHUS, a TaKKe MEKIPECIMCTHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus.

[Iporpamma 1o ¢Qu3MKe ycTaHaBIMBAeT paclpelesieHue y4eOHOTO Marepuaia
no rogam oOydeHust (MO Kiaccam), MpejuiaraeT MPUMEPHYIO TOCIe0BATEIbHOCTD
U3Y4YEeHHs] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOrO COJEpKAHHUSI U ydéTe
BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma 1o ¢usuke paspaboTaHa C HETbI0 OKa3aHUS METOIUYECKON MOMOIIN
YUUTENIO B CO3[JaHUU pabodeil mporpaMMbl IO Y4EOHOMY MPEIMETY.

duzrka ABIAETCS CHUCTEMOOOPA3YIOUUM ISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX
NPEIMETOB, TTOCKOJIbKY (DU3MYEeCKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHHIA,
M3y4aeMbIX XHMHEH, Ouosnorueii, actpoHomuel u (usnyeckoit reorpadueit, BHOCHUT
BKJIaJl B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIseT HauOoyiee SCHBIC
oOpasnbl MPUMEHEHUST HAyYHOTO METOJla TO3HAHUS, TO €CTh CHoco0a TMOIy4YeHUs
JOCTOBEPHBIX 3HAHUM O MUDE.

Onmna w3 THaBHBIX 3ajad (PU3HYECKOTO 00pa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMHUPOBAHUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca
K HayKe y 00yJaronuxcsi.

Nzyuenue ¢us3mkyn Ha 0a30BOM YpOBHE MPEIOJAraeT OBIAJCHUE CIEMYIONUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SBICHUSA,

OIICHWBATh U MOHWMAaTh  OCOOCHHOCTH HAyYHOTO  HCCIIEJOBAHMUS;

WHTEPIPETUPOBATh JTAHHBIE W HWCIIOJI30BaTh HAayYHBIC JOKA3aTeIhCTBA
TUTSI TIOTYYCHHUS BBIBOJIOBY.
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Henu u3ydyeHus GpuU3MKM Ha yPOBHE OCHOBHOI'O OOIIIETO 0Opa30BaHUs OMPECICHBI
B Konuenuuu mnpenogaBanusi ydeOHoro mnpenmera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3aIuaXx Poccurickon denepauun, peAN3YIOIINX OCHOBHBIE
oOmeoOpa3zoBareiabHble  NPOrpaMMbl,  YTBEpKAEHHOM  pemenuem  Kosierun
MunuctepcrBa npocenieHus: Poccuiickoii denepannu (mpotokos ot 3 nexadps 2019 r.
Ne TTIK-4BH).

Henu uzyuenus Qpu3uku:

NpUOOPETEHHE WMHTEpPEca M CTPEMIICHUS OOy4YaromMXCAd K HAayYHOMY H3YUYECHHIO
MIPUPO/JIbI, PA3BUTHE WX UHTEIUICKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJACTaBICHUI O HAaydyHOM METOJe NOo3HaHus U (HOpMUpPOBaHUE
UCCJIEI0BATENBCKOTO OTHOLIEHUS K OKPYKAIOUIUM SIBIICHUSM;

(dopMHUpOBaHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yjibTaTa H3Yy4YEHUS OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTaTbHBIX 3aKOHOB (DU3HKY;

dbopMupoBaHuEe MPENCTABICHUNH O poiau (PU3UKUA IS Pa3BUTHS  JIPYTHX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII;

pa3BHUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oyayiieid npodeccuoHaTbHON
JESTENbHOCTH, CBA3AaHHOM ¢ (PU3MKOM, OJIFOTOBKA K JaJIbHEWIIEMy O0yUYE€HHUIO B 3TOM
HaIPaBJICHUH.

JlocTrkeHue 3TUX LeJied mporpaMMebl Mo (pu3uMke Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00eCIIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a/1ay:

NpUOOpEeTeHHe 3HAHMI O JHUCKPETHOM CTPOEHUU BEIIECTBA, O MEXAHHYECKUX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETeHHEe YMEHHMM ONUCHIBAaTh U OOBSICHATH (U3HUECKHE  SBICHUS
C UCIOJIb30BaHUEM TOJTYUYEHHBIX 3HAHUH;

OCBOCHHME METOJOB pEIICHUS MPOCTEHINUX PaCUETHBIX 3a7a4 C HCIOJIb30BAHUEM
duznuecknx Moenel, TROPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337124,

pa3BUTHE YMEHUU HAOIIOJATh TPUPOIHBIC SBICHUS M BBITOIHSATH OIBITHI,
nabopaTopHbie pabOTHl U AKCIIEPUMEHTAIbHBIC HCCIEAOBAHHUS C MCIOJIb30BAHHEM
U3MEpUTEITBHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ nH(POpMaIuen GU3NIEeCKOro CoAepKaHuUs, BKItOUYas
uHOPMAITMIO O COBPEMEHHBIX JOCTHKEHHUSAX (PU3UKH, aHAIW3 U KPUTHYECKOE
OlICHMBaHUE WHPOPMAIIHH;

3HAKOMCTBO cO cdepamMu MpodheCCHOHAIBHOW  JSATEIbHOCTH, CBS3aHHBIMU
c (Gu3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTIXKECHHSIX
buznuecKoi HayKU.

Ha wu3ydenwe ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obOpa3zoBanus oTBoauTcs 238 wacoB: B 7 kimacce — 68 dacoB (2 ywaca B HEJIENIIO),
B 8 kJacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 102 yaca (3 yaca B HeJleto).

[Ipennmaraemsrii B mporpamMme 1mo Gu3HKe MepeueHb JIa00paTOPHBIX paOOT U OIBITOB
HOCUT PpPEKOMEHJATEIbHbIA  XapakTep, Yy4YuTelb JelaeT BbIOOP MPOBEACHUS
7a00OpaTopHBIX pabOT U ONBITOB C YYETOM MHAUBUIYAIbHBIX OCOOCHHOCTEH
OOy4JarommXcs, CINHUCKAa DJKCIEPUMEHTAIBHBIX 3aaHWi, MpeajiaraeMbiXx B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O 3K3aMEHa 110 (PU3HKE.
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COAEPXAHUE OBYYEHUA

7 KIIACC
Pasznen 1. ®u3uka u e€ posib B NO3HAHUHU OKPYKAKOIIET0 MUpa
®usuka — Hayka o npupogne. fBineHus npupoabpl. DUBUUYECKHUE SBICHUA:

MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUYECKIE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.
®duznyeckue BenuunHbl. M3mMepenue puznyeckux senuunH. Gusndeckue npubopsl.
ITorpemHocTs u3MepeHu MexayHapoaHas CuCTeMa €AuHUILL.

Kak ¢usuka u  Jpyrue  ecTeCTBEHHbIE HAayKd  HU3Y4YaloT  MPUPOIY.
EcTtecTBeHHO-HAY4YHBII METOJ] TO3HAHUS: HaOII0JIeHUE, TOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE FMIOTE3, 00BICHEHUE HA0II01aeMOr0
aBiieHns. Onucanre PU3NYECKUX SBJICHUHN € MTOMOIIBIO MOJIENEH.

Jlemoncmpayuu
MexaHn4eckue, TeIIOBbIe, IEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC SIBIICHUSL.
dusnyeckre mpuOOPHI U MPOIIeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U ITU(PPOBBIM
npruOOpOM.

Jlabopamopnvie pabomul u onvimol

OmnpeneneHre IEHBI ITCHUS MKaIbl U3MEPUTEIHLHOTO TPHOOopa.

N3mepenne paccTosTHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPOTO TEJA.

Omnpenenenre pa3MepoB MaITbIX Tell.

M3mepenne TeMiepaTypbl IpH IOMOIIH KAIKOCTHOTO TEPMOMETpa U TaTINKA
TEMIIEPaTYPBHI.

[IpoBeneHne MccieOBaHUS TI0 MPOBEPKE THUIIOTE3bI: NATbHOCTh IMOJIETA MIApUKa,
MYIICHHOT'O TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeeHHUS 0 CTPOEHHH BelleCTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>keHue yactull Bemecta. CBsA3b CKOPOCTH JIBMXKEHUS YACTHUIL C TEMIIEPATYpPOH.
bpoyHoBckoe aBmwkenne, nuddys3us. BzanmoneicTBue dacTHIl BelIeCTBa: MPUTHIKCHHEC
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE TAa30B, XUIAKOCTEM M TBEPABIX
(KkpucTaminyeckux) Tesl. B3auMocBsI3b MEXAy CBONCTBAMH BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U HMX AaTOMHO-MOJEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGntonenne 6poyHOBCKOTO ABUKEHHSI.

Ha6monenune nuddysun.

HaGmronenne sBieHUN, OOBSCHAIOMIMXCS NPUTHKEHHEM WM OTTaJKUBAaHUEM
YJaCTHII BEIIECTBA.
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JlabopamopHvie pabomul u onvimol
OueHka AuaMeTpa aToMa METOJIOM PsAZIoB (C ucmoib3oBaHueM poTorpaduii).
OnbIThI 10 HAOTIOICHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.
OMnbITHI 10 0OHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO MIPUTSHKEHUSL.

Pa3nen 3. /IBu:keHne ¥ B3aUMoelCTBHE TeJl

Mexannyeckoe ABWKeHUE. PaBHOMEPHOE U HEpAaBHOMEPHOE IBUXKEHHE. CKOPOCTb.
Cpennsisi CKOpOCTb IPY HEPABHOMEPHOM JBH>KEHUU. PacUy€T myT ¥ BpeMeHU JBUKECHUSL.

SBreHne MHEPLMH. 3aKOH MHEPLIMU. B3anMoneiicTBHE TeN KaKk NPUYMHA U3MEHECHUS
CKOPOCTH JIBWXKEHHS Tel. Macca Kak mMepa MHEPTHOCTH Teja. [IImOTHOCTh BelecTsa.
CBs13b TNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIIECTRA.

Cuna kak XapakTepuCTHKa B3auMOJeUCcTBUS Tel. Cuia ynpyroctu u 3akoH ['yka.
N3Mmepenne cuiibl ¢ HOMOIIBIO0 JUHAMOMETpA. SIBIE€HHUE TATOTEHUS U cuiia TskecTu. Cuiia
TSOKECTH Ha Apyrux mianetax. Bec tena. HeBecoMmocTth. CrioxkeHue CUll, HATPaBJICHHBIX
no oaHou npsimoi. PaBHopelcTByromas cui. Cuna TpeHus. TpeHue CKONBXKEHUS U
TPEHUE MOKOA. TpeHne B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
HaGmroneHre MexaHu4eCcKoro IBUKEHUS Tea.
N3Mepenune CKopoCcTH MPSIMOITUHENHOTO JBUKEHUS.
HaGmtonenue siBieHus HHEPITUH.
HaGmtoneHne nu3MeHeHusl CKOPOCTH MPU B3aUMOJICHCTBHUH TEll.
CpaBHeHHME Macc M0 B3aUMOJICHCTBUIO TEJI.
Ciio’)keHue CuJl, HanpaBJIECHHBIX MO OJTHOW MPSIMOM.

JlabopamopHwvie pabomul u onvimol

Ornpenenenue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapUKa B KUIAKOCTH, MOAEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue CpeHEN CKOPOCTH CKOMBKEHUSI OpyCKa WK IIapuKa 10 HAKIOHHON
IJIOCKOCTH.

Onpenenenue MIOTHOCTUA TBEPIOTO Tea.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (nedopMariiu) IpyKHuHBI
OT MIPUJIO)KEHHOW CHJIBI.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela
U XapakKTepa CONPUKACAIOUIUXCS MOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, JKUAKOCTEN U ra3oB

Hasnenne. CrocoObl yMEHBIICHHS W yBEIWYCHUs naBieHus. [laBneHue rasa.
3aBUCUMOCTH JABJICHHS Ta3a OT 00bEéMa, Temneparypsl. [lepenava naBnenust TBEPABIMU
TeJIaMHu, JKUIAKOCTSIMU H Ta3zamu. 3akoH Ilackans. [lHeBMaTtuueckue MalIUHBI.
3aBUCUMOCTh JIaBJICHUSI KUJIKOCTH OT TIIyOuMHBL. [wWapocTtaTHueckuil mapajokxc.
Coobmatomuecst cocyabl. ['nipaBiuueckue MeXaHu3Mbl.

Atmocepa 3emnaum u armocpepHoe gaBieHue. IlIpuunMHBI CylIeCTBOBAHUS
BO3aylHON o0onouku 3emnu. OnweiT Toppuuemiu. M3mepenue atMochepHOro



denepanpHas padbodas nporpamma | dusuka. 7-9 kinaccel (0a30BbIH YPOBEHB)

JaBieHus. 3aBUCUMOCTb aTMOC(EPHOrO IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U3MepeHus aTMOC(EPHOro TABJICHHUS.

JlelicTBrE )XUIKOCTU U ra3a Ha IIOIPYKEHHOE B HUX TejO0. BeITamKkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BosayxomnaBaHue.

Jlemoncmpayuu

3aBUCUMOCTD JIABJICHHUS Ta3a OT TEMIIEPATYPHI.

Ilepenava naBneHuUs KUAKOCTHIO U Ta30M.

Coobmiatoniuecs CoCy/ibl.

I'mppasinnueckuii npecc.

[IposiBnenue nercTBusi aTMOCHEPHOTO JABIICHHUS.

3aBUCHMOCTD BBITAJIKMBAOIICH CHIIBI OT 00bEMa MOTPYyKEHHON YaCTH Tea U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BHITECHEHHOM KUIKOCTH.

VYcinoBue IUIaBaHUS TeJ: IUIABAHWE WM TIOTPYKEHUE TeJl B 3aBUCUMOCTHU
OT COOTHOIIICHHUS TJIOTHOCTEMN TeJla U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimol

UccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT O0BEMA MOrPYKEHHOU
B KMJIKOCTb YaCTH TeJia.

OrnpeneneHue BBITAIKUBAIONIEH CWIIBI, JACHCTBYIOLIEW HaA TENO, MOrPY:KEHHOE
B JKHJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOMIEH CHJIBI, JEUCTBYIOIIEH Ha TEJIO
B KMJIKOCTH, OT MaccChl TeJja.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUIIbI, JEUCTBYIOMICH
Ha TEJIO0 B KUJIKOCTH, OT 00BhEMA MOTPYKEHHON B )KUAKOCTh YACTH TEJIa U OT IUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHHE JIOJIKA W ONpPENCIICHUE €€
rPy30II0IbEMHOCTH.

Paznen S. PaGoTra 1 MOIIHOCTb. JHEPIrUs

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HAKIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecus
peiuara. IIpumeHeHne mpaBwiia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. KITJ[ npocteix Mmexanu3zmoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHiuanbHas sHeprus. [IpeBparnienne
OJIHOT'O BHJIa MEXaHUUYECKOUN SHEPIUH B APYTrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomul u onvimawi

Ompenencaue pabOThI CHJIBI TPECHHS TP PAaBHOMEPHOM JBIDKCHHHM Tejla
10 TOPU30HTAIBHON ITOBEPXHOCTH.

HccnenoBanue ycaoBUi paBHOBECHS phlyara.



denepanpHas padbodas nporpamma | dusuka. 7-9 kinaccel (0a30BbIH YPOBEHB)

N3mepenue KIIJ HaKITOHHOM INTIOCKOCTH.
N3yueHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUN.

8 KVIACC

Pa3nen 6. TenioBbie siBJIeHUA

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KMHETUUYECKOW TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. OTBIThL, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopgenun  TBEPAOrO, KHUAKOIO M  Tra3000pa3HOr0 COCTOSSHMM  BEIECTBA.
Kpucrannuueckue u amopdueie Tena. OObSICHEHHWE CBOMCTB Ta30B, XKUIKOCTEH U
TBEP/IBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. CMaunBaHUE
U KanWJUISIpHbIE sIBJIEHUS. TEerIoBOe pacIupeHne U CKaTHeE.

Temnepatypa. CBA3b TeMIEepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS YaCTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEW SHEpPruu: Tervionepeaada u
coBeplieHue paboThl. Buael Temonepeaaun: TEMIOMPOBOIHOCTh, KOHBEKIIHUS,
U3JIyYCHHUE.

KonnuecTBO TemaoThl. YAelbHAas TEIJIOEMKOCTh BeEIIeCTBA. 1e€ImIooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [IlmaBieHue W OTBEpleBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJelIbHasl TeIryioTa IuiaBieHus. IlapooOpa3zoBanue wu
koHgeHcanus. Hcmapenwe. Kumenuwe. VYaenpHas Teruiora MmapooOpa3oBaHMS.
3aBUCHUMOCTH TeMIIEpaTypbl KUTIEHUSI OT aTMOC(EPHOTO JAaBICHUS.

BrnaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y AeIbHas TEIJI0Ta CrOpaHus.

[Tpunnume! padotsl TermnoBeix apurateneit KIIJ[ Termooro npurarens. TernoBeie
JIBUTATEJIM U 3al[UTa OKPYKalOIIEe Cpeibl.

3aKOH COXpaHEHUS U MPEBPAICHUs] SHEPTUHU B TEIUIOBBIX MTPOIIecCax.

Jlemoncmpayuu
Hab6monenne 6poyHOBCKOTO ABHMIKSHHS.
Ha6monenne nuddysum.
HaGmonenue ssBiaeHu cMauyMBaHUS U KaILIAPHBIX SBICHUH.
HaGmroneHne TerioBoro pacmmpeHust Tel.
N3meHneHne naBiieHWS Tra3a MpU HM3MCHCHHMHM O00BbEMAa W HAarpeBaHHM WIH
OXJIQXKJICHHU.
[IpaBuna uamMepeHus: TEMIEPaTypHI.
Buner rermionepenaum.
OxJTakJICHUE TIPH COBEPIISHUH PAOOTHI.
HarpeBanwme npu coBepiiieHnH padOThl BHSIITHUMH CHJIAMU.
CpaBHEHME TEIUIOEMKOCTEN pa3JIMYHBIX BELIECTB.
Habmronenne xurneHus.
HabnroaeHnue mocTossHCTBA TEMIIEPATyphl MPH TUIABICHUH.
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Monenu TeIU10BEIX IBUTATENICH.

JlabopamopHvie pabomul u onvimol

OmnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHS.

OMnBITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJI WJIU caxapa.

OnbITEI IO HAOIIOACHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPABIX
TelL

Omnpenenenre gaBIeHus BO3AyXa B OAJUIOHE MITIPHIIA.

OmnBITEL, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JABIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs MU OXJIAXKICHUSI.

[IpoBepka ruMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUJIMHBI CTOJOWKA HKHIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIEpaTypHl.

Habmonenne n3smMeHeHusl BHYTPEHHEH SHEPTHUH Tela B pe3ylibTaTe TeIUIonepeaun
M pa0bOThI BHEIITHUX CHIL.

HccrnenoBanue sBICHUS TEIIOOOMEHA TMPH CMEIIMBAHUU XOJIOJAHON U TOpsiueit
BOJIBI.

OmnpeneneHne KOMWYECTBAa TEIUIOTHI, IOJYYEHHOTO BOJOW MPH TEIIOOOMEHE
C HarpeThIM METAJUTHYECKUAM IHJIHHIPOM.

Omnpenenenre yaenbHON TETUIOEMKOCTH BEIIIECTBA.

HccrienoBanme mnpoiiecca UCapeHusl.

OmnpeneneHre OTHOCUTETHPHON BIAKHOCTH BO3AyXa.

OmnpeneneHre yaenbHON TEIIOTHI MIJIaBICHUS JIb/A.

Pazgen 7. DdnekTpudyeckue U MATHUTHBIE SIBJICHUS

OnekTpuzanus Tea. J[Ba poma dIIEKTpUYECKUX 3apsiaoB. B3aumopeicTBue
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCMMOCTD CHUJTbI B3AMMOICHCTBUS 3aPSAKEHHBIX TEIl
OT BEJIMYMHBI 3aPSJ0B U PACCTOSTHUSA MEXKAY TEIAMU ).

Onektpuueckoe 1mone. Hanpsyk€HHOCTh 3nekTpuyeckoro nons. [IpuHnmn
CYHEPIIO3UIMH JICKTPUUECKUX TOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. ODJIEMEHTApHBIM JIIEKTPUYECKHM  3apsl.
Crpoenue aroma. IIpoBOIHMKHA M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsa.

DNEeKTpUUECKUN TOK. Y CI0BUS CYIIECTBOBAHMS 3JIEKTPUUECKOr0 TOKa. MIcTOUHUKH
MIOCTOSIHHOTO TOKa. JIeHCTBHSL 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuia Toka. DnekTpuueckoe HamnpsikeHue. CompoTUBICHHE
MPOBOJIHUKA. YIEIbHOE CONPOTHUBIIEHHE BellecTBa. 3akoH Oma sl ydacTka Lemu.
[TocnenoBaTenpHOE U MapalIEIbHOE COEIUHEHNE IPOBOIHUKOB.

PaboTa 1 MOIITHOCTB 3JIeKTpHUECcKOro ToKa. 3akoH J[koyns—JIeHa. DiekTpudeckue
LENH U MOTPEOUTENM IEKTPUIECKON s3Hepruu B ObITy. KopoTkoe 3aMmbikaHue.

[ToctossHHBIE MarHuThl. B3anmoaeicTBUE NOCTOSHHBIX MAarHUTOB. MarHutHoe
noJjie. MarauTHoe 1moJjie 3eMJIM M €ro 3HadYeHue I KU3HU Ha 3emuie. OneIT Ipcrena.
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MarauTHoe moJie 3JIEKTPUYECKOro ToKa. IIpuMeHeHHue 3JIEKTPOMAarHUTOB B TEXHUKE.
JleficTBE€ MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATENL OCTOSIHHOTO
Toka. Mcnosb3oBaHuE JJIEKTPOABUraTeNIel B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPaHCIIOPTE.

Onertel Dapanes. SBieHHe >3M€KTpOMarHUTHOW HMHAyKIUHU. lIpaBuno JleHuna.
Onextporeneparop. CnocoObl MOMYYEHUs 3JIEKTPUUECKON 3HEPTUU. DIEKTPOCTAHLIMU
Ha BO30OHOBJIIEMbIX HICTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJIeKTpU3alus Tel.
JIBa poja 3JEKTPUYECKHUX 3apsI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS] MHTYKIUA.
3aKOH COXpaHEHUS AJIEKTPUUYECKUX 3aPsJI0B.
ITpoBOJTHUKH U JUATECKTPUKH.
MoienupoBaHuE CUITOBBIX JIMHUNA 3JIEKTPUUECKOTO TTOJIS.
MCTOYHMKH TTOCTOSTHHOTO TOKA.
JIeHcTBUSA DIIEKTPUUYECKOTO TOKA.
DJIEKTPUUYECKUN TOK B KUJIKOCTH.
["a3o0BbIl pa3psia.
N3Mepenne cuiibl TOKka aMIepMeTPOM.
N3Mepenue 351eKTpUUeCcKOro Hapsi>KeHUsI BOJIbTMETPOM.
PeoctaT u Mara3ud conpoTUBIICHUH.
BzanmMopeiicTBre MOCTOSHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJI0COB MAarHUTaA.
MoenupoBaHuE MAarHUTHBIX T0JIEH MTOCTOSHHBIX MAarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMArHuT.
JlericTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIIH TTOCTOSHHOTO TOKA.
HccnenoBanue siBIEHUS 3MEKTPOMArHUTHON UHTYKIIHAH.
OnbiThl @apajes.
3aBUCUMOCTh HaIIPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHS.
DJIIeKTpOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnvle pabomul u onvimol
OnbITHI MO HAOJTIOICHHIO SJICKTPU3AIIMH TEJl HHAYKIIMECH U IIPU CONTPUKOCHOBCHUHU.
HccnenoBanue IeHCTBUS 3JACKTPUUYCCKOrO MOJIS HAa MPOBOJHUKH U JUIJICKTPHKH.
COopka u mpoBepka padOThI AJIESKTPHUSCKOM IETH MMOCTOSHHOTO TOKA.
M3mepeHre U peryMpoBaHue CUJIbI TOKA.
H3mepeHre U peryanpoBaHUe HAMPSIKCHUS.
HccnenoBanre  3aBUCUMOCTH  CHIJIBI  TOKa, HAYIMIErO  4epe3  PEe3UCTop,
OT CONPOTHUBJICHUS PE3UCTOPA M HAMPSHKECHUS Ha PE3UCTOPE.
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OnbITEl, JEMOHCTPHUPYIOLIAE 3aBUCHMOCTb JJIEKTPUYECKOIO CONPOTUBIICHHUS
IIPOBOJTHUKA OT €r0 JJIMHBI, INIONAU TONEPEYHOTO CEUEHUS U MAaTepHaIa.

IIpoBepka mpaBwiIa CIOKEHHSI HAIPSKEHUU MPHU MOCIEAO0BATEIBHOM COCIUHEHUU
IBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia Juisi CUIIBI TOKA IIPU NapaJIEIbHOM COEAUHEHNUN PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTop.

Onpenenenne MOITHOCTH JJIEKTPUUYECKOTO TOKA, BBIIEIISIEMON HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, MAYLIETO 4YEpe3  JAMIIOUKY,
OT HANPSHKEHUS HA HEM.

Omnpenenenue KIIJ[ HarpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBUS ITOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHMuTHOTO MOJIsi MOCTOSSHHBIX MAarHUTOB MPU UX OOBEUHEHUU U
pa3/ieICHHH.

HccnenoBanue NelCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JOEMOHCTPUPYIOUIME 3aBUCUMOCTHh CHJIbI B3aMMOJECUCTBUSA KaTYyLIKH
C TOKOM M MarHuTa OT CUJIbl TOKAa M HAIlpaBJICHUs TOKA B KaTYyIIIKE.

N3yuyeHne 1efcTBUS MAarHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM.

KoHcTpyupoBanue u u3ydenue padboThl dJIE€KTPOIBUTATEIS.

Nszmepenne KII/I anekTpoaBuraTesibHOM yCTaAHOBKH.

OMBITHI IO UCCIIETOBAHUIO SBJIEHUS 3JIEKTPOMArHUTHOW MHAYKIUH: UCCIEAOBAaHUE
MU3MEHEHNI 3HAYEHUs U HAPABJICHUS NHAYKIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJIeHHUSA

Mexanuyeckoe  aBWXKEeHME. MarepuanbHas ~ Touyka. Cucrema  otcuéTa.
OTHOCHUTEIBLHOCTh ~ MEXaHMYECKOrO  JABWKEHUA. PaBHOMEpHOE  NPSMOJUHEHHOE
nBrkeHue. HepaBHomepHoe mnpsiMoJiMHENHOE nBUXKeHHE. CpedaHssi WU MIHOBEHHas
CKOpOCTH TeJa ITPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHOyckopeHHOE TIpsiMoMHEHOe nBKeHne. CBOOOAHOE MajIcHHE.
OmnpiTel ["anues.

PaBHOMepHOE nBMKEHUE N0 OKpyxkHOCTH. Ilepmon u wyacrora oOpauieHus.
JluHelrHas U yrioBast CKOpOCTU. L[EeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH Hprotona. Bropon 3akoH Herotona. Tperuit 3akoH HproTona.
[IpuHIMI CynIeprno3uuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUS CKOJIbKEHUS, CHUJia
TPEHHUSI TTOKOsI, APYTHUE BUJBI TPEHUS.

Cuia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHUSI. Y CKOpEHHE CBOOOIHOTO MaJICHHUS.
JIBmkenue mianetr Bokpyr ConHuma. IlepBas kocmuueckas ckopocts. HeBecomocTs u
MIEPETPY3KHU.

11
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PaBHOBecue MarepuaabHOM TOYKUA. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsaxkecTu.

Nmvnynec tema. M3meHenume wumnynbca. MMmynbe cunbl. 3aKOH COXpaHEHMS
nMIyJibca. PeakTUBHOE ABUKEHUE.

Mexanndeckass pabota U MOIIHOCTb. PaboTa CUJl TSXKECTH, YNPYTroCTH, TPEHHS.
Cas13b 3Hepruu 1 padoTsl. [loTeHIMaIbHast SHEPTUs Tela, TOJHATOrO HaJl IOBEPXHOCTHIO
3emud. [loTeHnmanpHass sHEPrUs cKaTtoi npyxuHbel. Knnetuueckas sHeprus. Teopema
0 KUHETUYECKOW SHEPrUU. 3aKOH COXPAHEHNS MEXAHUYECKON SHEPIUU.

Jlemoncmpayuu

HaGmonenre MexaHU4ecKOro ABUKEHHS TeJla OTHOCUTEIBbHO PA3HbIX TEJ OTCUETA.

CpaBHeHUE MyTEN U TPACKTOPHI ABUKEHHS OJHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
pPa3HbIX TEJI OTCYETA.

N3mepenue CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO JBUKEHHS.

HccnenoBanne Npu3HAKOB pABHOYCKOPEHHOTO JBUKECHHS.

HaGmonenue nBU>KeHUS Tela 0 OKPYKHOCTH.

HaGmionenre MexaHMYeCKUX SBJICHUM, NPOUCXOASNIMX B CHCTEME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JABMKEHHH OTHOCHUTEIHHO KaOWHETa
(Gu3nKH.

3aBUCHMOCTh YCKOPEHHS TeJIa OT MACChl Teja U IEUCTBYIOIIEH HA HETO CUJIBI.

HaGnronenue paBeHCcTBa CHII TPHU B3aUMOJCHCTBUU TEN.

N3meHeHue Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

Ilepenaya umitynbca npu B3aUMOAECHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU TTPU B3aUMOJACHUCTBUH TEII.

CoxpaHeHue UMITyJIbca IPU HEYTIPYTOM B3aHMMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPHU a0CONIOTHO YIPYTOM B3aUMOJICHCTBUU.

HaGnronenne peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MEeXaHU4eCKOW SHEPTHH MPU CBOOOTHOM I1a/ICHUU.

CoxpaHeHnEe MEXaHMYECKOW HSHEpPrud IMpu JABWKEHUU Telaa MNOJ JAEHCTBUEM
MPYKHUHBI.

Jlabopamopnvle pabomul u onvimol

KonctpyupoBaHue TpakTa Juisi pa3roHa U JabHEHIIEr0 paBHOMEPHOTO JABUKEHUS
IapuKa WA TEIEKKH.

Onpenenenue cpeaHeil CKOPOCTU CKOJBXKEHUS Opycka WM JABUKEHUS IIapHKa
10 HAKJIOHHOM TIOCKOCTH.

Onpenenenue yCKOpeHHUs Tejia MPU PAaBHOYCKOPEHHOM JABUKEHHUM MO HAKIOHHOW
MJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH YT OT BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHHUU
0e3 HauaJbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €ciu NPU PAaBHOYCKOPEHHOM JBUXKEHUM 0€3 HadalbHOU
CKOPOCTH ITyTHU OTHOCSITCSI KaK psii HEUETHBIX YUCEI, TO COOTBETCTBYIOLIHUE MPOMEKYTKH
BPEMEHH OJIMHAKOBHI.
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HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHSI OT CHIIBI HOPMAaJbHOTO
JaBJICHHUS.

Onpenenenue k03P HULIHEHTA TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHl CHJIBI TPEHUS TMPH PAaBHOMEPHOM JBW)KCHUW Tena
M0 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenne pabOTHl CUIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ HCIOJIB30BAaHHEM
HETOJIBMKHOTO U MOJIBUYKHOTO OJIOKOB.

M3y4eHne 3akoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexanuveckue Koj1e0aHUA ¥ BOJIHBI

Konebarensnoe naBuxeHne. OCHOBHBIE XapaKTEPUCTHUKU KoJieOaHUM: MepHo/,
4yacToTa, aMIUIuTyjaa. MareMaTuyeckuil W TpYXKUHHBIM MasTHUKH. [IpeBpaineHue
SHEPTUU MPH KOJIeOATETLHOM JABUKCHHH.

3aryxaromue kosneOanus. BeiHyxkaeHHble konebanus. Pezonanc. Mexanuyeckue
BoJiHbI. CBOMCTBa MeXaHMYECKUX BOJIH. [IpomoipHbie M momepeyHble BOJHBI. JlnnHa
BOJIHBI M CKOPOCTHb €€ pacmpocTpaHeHUs. MexaHW4YecKHe BOJHBI B TBEPIOM TeJe,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa TOHa. Otpaxenue 3Byka. MHOpasByk u
YIABTPa3BYK.

Jlemoncmpayuu
Ha6monenue koyiebanuii T Mo IEMCTBUEM CHIIBI TSKECTH U CHUIIbI YIIPYTOCTH.
HaGmonenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnpocTpanenue mpoaoJIbHBIX U MOMEPEYHBIX BOJIH (HA MOJICIIHN).
HaGmroeHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKUMN pe30HaHC.

Jlabopamopnvle pabomul u onvimol

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIECOaAHUN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJeOaHW MOJBEHICHHOTO K HUTH Tpy3a
OT JTMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJEOAHWN TPYKUHHOTO MAasTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEPUOIa KOoJIeOaHUH Tpy3a, TMOJBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH TEpHOJIa KOJeOaHWUN TPYKHHHOTO
MasTHAKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

N3mepenune yckopeHusi CBOOOIHOTO TaICHUS.

Pa311e.11 10. :‘)JIeKTpOMaFHI/ITHOC M0oJI€ X IJICKTPOMATHUTHBIC BOJIHDbI
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DIEKTPOMAarHuTHOE ToJIE. DIIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJIH. [llkanma anexkTpomarHuTHBIX BOJIH. Mcmone3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DIIeKTpOMaruuTHas npupoja ceera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIILI0 MOOMIIBHOTO TelieoHa.

Pa3nen 11. CBeTroBble siBJIeHUSA

JlyueBasg mopenp cBera. Mcrounuku cseta. [IpsAmonmHelrHOe pacrpoCTpaHEHUE
ceera. 3armenus Connua u Jlynsl. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTpa)KEHHUsI CBETA.

[Ipenomiienne cBeta. 3akoH mpenomsieHus cBera. [lonHoe  BHyTpeHHee
OTpakeHHE CcBeTa. VICMONb30BaHUE IMOJTHOTO BHYTPEHHETO OTPA)KEHUS B ONTUYECKUX
CBETOBOJIAX.

Jlunza. Xox nydedd B nuH3e. OnTuueckas cuctema ¢oToarrmnapara, MUKPOCKONA U
Teneckomna. ['na3 kak onrtudeckas cucreMa. biiM30pyKkoCcTs U TalIbHO30PKOCTb.

Paznoxxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CliojkeHHE CIIEKTpaJIbHBIX
1BeToB. J(ucnepcus cBera.

Jlemoncmpayuu
[IpssMonuHEHOE pacpOCTPaHEHUE CBETA.
OTtpakeHue cBera.
[Tony4yenue n300pakeHM B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.
Onruyeckuii CBETOBO/I.
Xop ny4eit B coOuparoe JInH3e.
XOJI Ty4der B pacCEeUBAIOLIECH JIMH3E.
[Tony4yenue n3o00paxeHH C MOMOIIIBIO JIUH3.
[Tpunaun nevictBus poroanmnapara, MUKpPOCKOIA M TEIECKOTA.
Mopensb rnasa.
Paznoxxenue 6emoro cBeTa B CIIEKTP.
[Tommydyenne 6emoro cBeTa Mpu CIOKEHUHN CBETA PA3HBIX IIBETOB.

Jlabopamopnvle pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIla OTPa)KEHHUSI CBETOBOTO Jiyda OT yrJja MaJCHHs.
N3yueHune xapaKTepUCTUK H300pakeHHs IPEeIMETa B IFIOCKOM 3epKaie.
HccnenoBanre 3aBUCHMOCTH yTIJjla IIPEIOMJICHUS CBETOBOTO JIy4a OT YIJIa MaeHuUs
Ha T'PaHULIE «BO3IYX—CTEKIION.
[Tonydyenre n3006paxeHU C MOMOIILI0 COOMPAIOIIEH JIMH3HI.
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Omnpenenenue (GOKYCHOrO pacCTOSIHUS U ONTUYECKOW CUJIbI COOMpPArONIEeH JIMH3BI.
OnpITHI IO Pa3JI0KEHUIO OEJIOT0 CBETa B CHEKTP.
OMnbITEl IO BOCOPUSTUIO I[BETA MPEAMETOB MPU WX HAOIIOJECHUU 4Yepe3 I[BETOBbIC

(UIBTPBHL.

Pa3jnen 12. KBanToBble siBleHUsI

OmneiTel Peseppopna u maHetapHas wmonenb aroma. Mogenbs aroma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBanTsl. JInHeuaThie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO sipa.
Hyxnonnast Mmonens aromHoro siapa. M3otomnsl. PagnoaktuBHble npespaiienus. [lepuon
noJiypacrajia aTOMHBIX siJIep.

SnepHble peakiuu. 3aKOHbI COXpaHEHUs 3apsI0BOT0 U MAaCCOBOTO YUCE. DHEPrus
CBs3M aTOMHBIX simep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a U JeNeHUs SIEp.
Uctounuku snepruu CosHIa U 3BE371.

Snepunas osHepretuka. JleMcTBUS paJMOAKTUBHBIX U3JIYYCHHH Ha JKHUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpsl U3Ty4YeHHUs! ¥ TIOTJIOMICHHMS.
CrekTpbl pa3IMYHBIX Fa30B.
CnekTtp Bosopoaa.
Ha6monenue TpekoB B kamepe Buiibcona.
Pabota cuéTunka HOHU3UPYIOIMNUX U3TYICHUH.
Peructpanys nznydeHusi IpUPOIHBIX MUHEPATIOB M IIPOIYKTOB.

Jlabopamopnvle pabomul u onvimol

HabmoneHne CrilonTHbIX ¥ TMHEHYATHIX CIIEKTPOB H3ITYICHUS.

HccrienoBanre TPEKOB: M3MEPEHUE SHEPTrUU YACTHUIBI IO TOPMO3HOMY ITyTH
(o pororpadusim).

N3mepenue paanoakTuBHOTO (PoHA.

IHoBTOPHUTEIBLHO-00001IAKO NI MOTYJIb

[ToBTOpUTENBEHO-0000IIAIOIMKA MOJYAb NPEAHA3HAUYEH MJISI CUCTEMATHU3aluUd U
00001IIeHNsT TIPEAMETHOTO COACPKAHUS M ONBITa JACSITEIBHOCTH, MNPUOOPETEHHOTO
Ipy W3YyYEHUU BCETO Kypca (U3MKH, a TakkKe JJIA TOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHY 1Mo (HU3HKE JIJIs1 00yUarOIIUXCs, BEIOPABIINX ATOT YICOHBIN
peaMer.

[Ipy u3yyeHHM JAHHOTO MOJYJSI PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
NEATeNIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEeUMBAETCS AOCTHIKEHUE NPEAMETHBIX U
MeTanpeIMEeTHbIX IJIaHUPYEMBIX pe3yJbTaToB oOyueHwus, dbopmupyercs
€CTEeCTBEHHO-HAy4YHasl TPaMOTHOCTh: OCBOEHHE HAY4YHBIX METOJOB HCCIIECIOBAHUS
SIBJICHUU MPUPOABl U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBSICHATH (PU3UUECKUE SIBIICHHUS,
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[IPUMEHSAS TIOJIYYCHHBIE 3HAaHUSA, pellaTh 3a4a4yd, B TOM YHUCJIE KA4YECTBEHHBIC U
JKCIIEpUMEHTAJIbHBIE.

[TprHUIHUIMAIIBHO EATEIBHOCTHBIM XapaKTeP JaHHOTO pa3/ieia peaanu3yeTcs 3a CYET
TOr'0, YTO 00YYaIOLHUECS BBITOIHSIOT 33a/1aHUs, B KOTOPBIX UM MpeIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN PAcClO3HABATh U HAYYHO OOBIACHATH (PU3HUECKHE
SIBJICHUS B OKPY’KAIOLIEH IIPUPOJIE U ITIOBCEHEBHOM KU3HU;

MCII0JIb30BaTh HAyYHbIE METObI UCCIIEA0OBAHUS (PUBNUYECKUX SIBJICHUI, B TOM YHCIIE
JUIS IPOBEPKU TUIIOTE3 U MOJYYEHUsI TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBbI HamOOJEe BAXKHBIX JIOCTH)KEHHM COBPEMEHHBIX
TEXHOJIOTUM, HaIpuMep, IPAKTUYECKOIO0 MCIIOJIb30BAHUSA PaA3JIMYHBIX HCTOYHUKOB

SHEPIMM Ha OCHOBE 3aKOHA MPEBPAIlCHUS M COXPAHEHHs BCEX W3BECTHBIX BHJIOB
SHEPIHH.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenune ¢u3Mku Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMs HAMPaBIEHO
Ha JIOCTIDKEHHE JMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX 00pa30BaTEIBHBIX
pe3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATHBI

B pesynprare m3ydeHus (QU3MKM Ha ypOBHE OCHOBHOI'O 00mIIero oOpa3oBaHMs
y obyuaromierocs OyayT chopMUpPOBaHbI CIAEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YaCTH:

1) naTpuoOTHYECKOr0 BOCTIUTAHHUA:

IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
(bu3nuecKol HAyKU;

[IEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOTO0 M TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXICHHUH OOIIECTBEHHO-3HAYUMBIX
U JTHYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM TPUMCHCHHEM JOCTHXKCHUHN
[1)76370 478

OCO3HaHUE BAXKHOCTH MOPATbHO-3THUECKUX MMPUHITUIIOB B ICATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIMTAHHUS:
BOCIIPUSITUE OACTETUYECKUX KadecTB (DU3WYECKOM Hayku: €€ TrapMOHHYHOTO
MOCTPOEHHUSI, CTPOT'OCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 O3HAHUSA:

OCO3HAHHE IIEHHOCTH (U3MUYECKOW HAYKM KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS
MHpPa, OCHOBBI PA3BUTHUS TEXHOJIOTUIA, BAXKHEUIIIEH COCTABIISIONIENA KYJIbTYPHI;

pa3BUTHE Hay4YHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEATEIBbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS U SMOIHOHAJIBHOT0 0JIATOMOIy YU
OCO3HAHHWE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAKXHOCTH TMPaBWJI 0E30MacHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JJoporax, ¢ 3JEKTPUUYECKUM U TEIJIOBBIM 000pPYJA0BaHUEM B JIOMAIIHUX YCIIOBHSIX;
c(hOpMHPOBAHHOCTh HaBBIKA PEQIICKCUU, MPU3HAHUE CBOETO IpaBa HA OIMUOKY U
TAKOI0 JK€ MpaBa y IpYyroro 4eJaoBeEKa;

6) Tpy10BOI0 BOCIIMTAHUS:

aKTUBHOE YYacTH€ B PCEIICHUM MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aluu, TOopoja, Kpas) TEXHOJOTUYECKOM M COLMAIbHOM
HaIpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUI;

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuil, CBsI3aHHBIX C (U3UKOK;
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7) JKOJIOTH4eCKOro BOCIIUTAHNA:

OpHEHTAIUsI Ha MPUMEHEHNE QU3NUCCKUX 3HAHWHN JJIA pErIeHUs 3a1ad B 00J1acTH
OKpYXaIoIIel CpeIbl, IJIaHUPOBAHUS MTOCTYIKOB U OIICHKH X BO3MOKHBIX TIOCIEACTBUI
JUIL OKPYKAKOILIEU Cpelibl;

OCO3HAHHME TJIO0ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM U ITyTeH UX PEIICHHUS,

8) ananTanuu K U3MEHSIIOIMMCS YCJIOBHSAM COUMAJIbHON M MPUPOIHOI Cpelbl:

NOTPEOHOCTh BO B3aUMOJEHCTBUU IPHU BHIMOJHEHUH HCCIEAOBAHUN U IPOEKTOB
(u3nuecKoi HapaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSAM JIPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 MPAKTUUECKYIO JAESTEIIbHOCTD;

NoTpeOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUI, B TOM 4HcIie POPMYIHPOBATH UJIEH,
HOHSITHSI, TUIIOTE3bI O PU3NUYECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HAaHME Je(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B o00sacTu
buzuky;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUI;

CTpeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3AMMOCBSI3U NPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHUCJIE€ C UCTIOIb30BAHUEM (PU3NYECKUX 3HAHUM;

OILICHKAa CBOUX JIEUCTBUI C YUETOM BIMSIHUS Ha OKPYXAIOILIYIO CPEy, BO3ZMOKHBIX
r7100aJIbHBIX MTOCIIECTBUI.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pesynmbraTe OCBOCHHS MporpaMMbl 1o (pH3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y  oOydaromerocss  Oyayr  chopMHUpOBaHBI ~ MeETalpeIMETHBIC
pe3yabTaThl, BKJIIOYAIOIINE II03HABATEIbHBIC YHUBEpCAJIbHBIC YyUeOHBIEC EHCTBUS,
KOMMYHUKaTUBHBIC YHHBEPCAIbHBIC YIeOHBIC ICHCTBUS, PETYJISTUBHBIC YHUBEpCAIbHBIC
ydeOHbIe JIeHCTBUS.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIC YUeOHbIe NeiCTBHUSA
ba3oBble Jioruyeckue 1eicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKK OOBEKTOB (SIBICHUIN);

yCTaHaBIMBATh CYIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUN, OCHOBAHHUS
JUTst 00OOIIEHUS U CPABHEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTPUBAEMbIX (paKTaX, TaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIINUXCS K PU3NUECKUM SBICHUSIM;

BBISIBJISIT IPUYUHHO-CIIEJICTBEHHBIE CBSI3U MPU U3YYEHUU (PU3NYECKUX SBICHUHN U
MPOLIECCOB, JelaTh BBIBOJLI C UCIOJb30BAHUEM JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKIIOUEHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYUH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pelieHus ydeOHOW (usnueckoil 3amauu
(cpaBHEHHE HECKOJILKMX BApUAHTOB PEILICHUs], BHIOOp Haubosiee MOAXOASIIET0 ¢ yUETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).
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Bba3oBble ucciiefoBarebCKHe 1eHCTBUA:

WCIIOJBb30BaTh BOMPOCHI KaK MCCJEAOBATENILCKUM WHCTPYMEHT TIO3HAHUS,

MPOBOJIUTh TIO CaMOCTOSATENLHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXKHBIN
bu3UYeCKuii  AKCIEPUMEHT, HEOOJIBIIOEe HCCIENOBaHUE (PU3UYECKOTO  SIBJIICHHUS;

OIICHUBATH HA MPUMEHUMOCTh U IOCTOBEPHOCTH HH(POPMAITUIO, TTOJIYYECHHYIO B X0OJ1€
WCCIIETIOBAHUS WIIA SKCTIEPUMEHTA;

CaMOCTOSITEILHO (HOPMYIHpPOBAThH O00OOIIEHUSI M BBIBOABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOIO/ICHHUS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATH BO3MOXKHOE JaibHEHIIee pa3BUTHE (PU3HUUYECKUX IMTPOIIECCOB,
a TaKXe BBIJIBUTATh MPEINOI0KEHUST 00 UX pPa3BUTUM B HOBBIX YCIOBHUSIX U
KOHTEKCTaX.

Pab6ora ¢ nnpopmanmeii:

NPUMCHATh  Pa3UYHBIC METOABI, HWHCTPYMEHTHI W 3alpoChl TMPU  ITOUCKE
U oTOOpe MH(POPMAIMKM WM JAHHBIX C YYETOM TMPEJIOKEHHON y4eOHOH (u3nuecKou
3aJ1auH;

aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh W  HMHTECPIPETHPOBATH  HMH(POPMAIIUIO
Pa3IUYHBIX BUAOB U (OPM IPEICTABIICHHUS,

CaMOCTOSITETTFHO BBIOMPATh ONTUMATBHYIO (hOpMY TIpeIcTaBICHUS HHPOPMAIIUU U
WITIOCTPUPOBATh pellaeMble 3aJa4d HECIOKHBIMA CXEMaMH, JharpaMMaMi, WHOW
rpaduKoOi U UX KOMOMHAITUSIMH.

KoMMyHMKAaTHUBHbIE YHUBeEpPCaJbHbIE y4eOHbIE JeiiCTBUS:

B XOA€ OOCYXJICHHS Y4eOHOro MaTepHayia, Pe3yJbTaTOB J1Ia0OpaTOpPHBIX padoT
U TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl M BBICKA3bIBATh
ueH, HAIEJCHHBIE HA pEIIeHHWE 3aJadyd U TOJJep)KaHue OJarokKeaaTelbHOCTH
OOIIIEHHUS;

COTIOCTAaBJISITh CBOM CYXKIEHHUS C CYXICHHSIMHU JPYIUX YYaCTHHUKOB JHAiora,
O0OHapy’>KUBATh Pa3INUUE U CXOJCTBO MO3UIUH;

BBIPA)KATh CBOIO TOYKY 3PEHHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;

myOMUYHO TPEACTABIATh PE3YIAbTAaThl  BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepuMeHTa, UCCIEN0BaHNUsA, IIPOEKTA).

MOHUMATh W UCTIOJIH30BATh MPEUMYIIIECTBA KOMaHAHOW U HHIUBUIYATLHOU PabOTHI
MIPY PEIICHUN KOHKPETHON (HPU3UIECKOM MPOOIEMBI;

MPUHUMATh [IETTH COBMECTHOW NEATEThHOCTH, OPTaHW30BBIBATH JCHCTBUSA TO €&
JOCTIKEHUIO: PACIIPEACNIATh POJId, 00CY X AaTh MPOIECCH W PE3yIbTaThl COBMECTHOMN
paboThI, 00001aTh MHEHUS HECKOJBKUX JFOJICH;

BBITIOJTHATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUS C IPYTUMU WICHAMHA KOMAaH]IbI;

OIICHMBATh KayeCTBO CBOEr0 BKJaJa B OOMUN MPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIHLHO CPOPMYITHUPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHS.
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PeryasiTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JeHCTBUS
Camoopranusanus:

BBISIBJISITh TPOOJEMBI B JKM3HEHHBIX U YUYEOHBIX CHUTyalusiX, TPEOYIOIuX
JUTSL perieHus: PU3nuecKux 3HaHUM;

OPUEHTHPOBATHLCS B PA3TUYHBIX MMOJX0/IaX MPUHATUS PEIICHUN (MHIUBUIYATIBHOE,
MPUHSATHUE PELICHUSI B TPYIIIE, IPUHITHE PEIICHUHN TPYIIION);

CaMOCTOSITEIbHO COCTAaBJIATh AJITOPUTM pelieHrs GU3NYECKON 3a7auu WIH TlaHa
UCCJENIOBaHUS C YYETOM HMMEIOMIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MpeIJIaraéMble BApUaHThl PEUICHUI;

nenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHbI HHTEJ/VICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYAllMU U NIpeararh IUIaH €€ N3MEHEHHS;

OOBSACHATh NMPUYUHBI JOCTHXKEHUS (HEAOCTUXKEHUS) pe3yJbTaTOB NEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBbI B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJHEHHUS
(¢u3MUecKoro HccIeoBaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHMBIINUXCS CUTYaIMH, YCTAHOBJICHHBIX OMHUOOK, BOZHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LETU U YCIOBUSM.

CTaBUTh ce0d Ha MECTO APYroro 4ejoBeKa B XOJle CIopa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Npu3HaBaTh CBOE MPABO Ha OMMOKY MPU pelieHud (U3NUECKUX 3aJad WU
B YTBEPIKICHHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATHI

K xoHmy oOyueHwst B 7 KJjacce NpeIMETHBIC pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIMMUXCS YMEHUM

UCTIOJh30BaTh TIOHATHSA: (PU3MYECKHE W XUMUYECCKUC SBJICHHS, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, €AWHUIIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHHUS BemiecTBa (TBEPIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHUE  (paBHOMEpPHOE,  HEPaBHOMEPHOE,  MPSIMOJIUHEHHOE),  TpPaeKTOpHd,
paBHOJACHCTBYOMmAs cui, aAedopmanus (ympyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS] COCY/IBL;

paznuyarh sBiaeHUsA (Auddy3us, TEIIOBOe JBMIKEHHWE YaCTHUI[ BEIIECTBa,
paBHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE JBW)KCHHE, WHEPIIUS, B3aUMOJICHCTBHE Te,
paBHOBecHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBIO BpAICHUS, Tepenada JaBlICHUS
TBEPABIMU TEJIaMH, KUAKOCTIMH W Ta3aMu, aTMOoc(epHOe NnaBlieHWE, TUIaBaHHE T,
MPEBPAIICHUS MEXaHWUYECKOW DHEPrUH) TO OINHCAHUI0 MX XapaKTEPHBIX CBOKWCTB W
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SIBIICHUC;

pacmo3HaBaTh MPOSIBICHUE HM3YYCHHBIX (PU3MUYECKUX SIBICHUNA B OKPYKAIOIIEM
MUpE, B TOM YuCiIe (PU3UIECKUE SBICHUS B IPUPO/IC: MPUMEPHI ABUKCHUS C PA3TMIHBIMU
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CKOPOCTAMHU B JKMBOM M HEXHUBOM INPUPOIE, ACHUCTBUE CWIbl TPEHUA B NPUPOIE U
TEXHUKE, BJIMSHUE aTMOC(EpHOro [aBJICHUS Ha KUBOW OpraHU3M, IUIaBaHHUE PbIO,
phluard B Telie 4ejJoBeKa, MPU 3TOM IMEPEeBOJUTH MPAKTUUYECKYIO 33a/lauy B Y4EOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3UUECKUX SBJICHHUI;

OMHUCHIBATh M3YYEHHBIE CBONCTBA Tel U (U3UYECKHUE SIBICHUS, HCIOIb3Ys
dbuzndeckue BeauYuHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTH,
CpenHssl CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEja, CHJIA TPEHUS, TABICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHHuYeckas pabora,
MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KOX()QPUIMEHT TMOJE3HOT0 JEUCTBUS
MEXaHU3MOB, KUHETHYECKas W TOTEHIIMAJIbHAS DHEPTrus), MPH ONUCAHUU TPABUIBLHO
TPaKTOBAaTh (PUBMUECKUN CMBICT MCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUSI U €TUHUIIBI
bU3MYECKUX BEIUYUH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO
BEJIMYMHY C JIPYTUMH BEIMYMHAMHU, CTPOUTH TpadUKU H3YyUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BETUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3WUYECKUE SIBIICHUS W TPOIECCHI, MCIOIb3Ys
npaBWia CJIOXKEHU Ccui (BAOJIb OAHOM TpsAMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBUIO paBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMSI MEXaHMUYECKON HSHEpPruH, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3MYECKUE SIBICHUS, MPOIECCHl U CBOMCTBA Tel, B TOM YHUCJIE H
B KOHTEKCTE CHUTyallMii [PaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BbISBIATH
NPUYHUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHWE U3 1—2 JIOTMYECKUX IIaroB
¢ onopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, PUINYECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7ayd B 1—2 HEUCTBUS, UCMONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3aJ]a4M 3aITUCHIBAThH
KpaTKOE YCJIOBHUE, MOJCTABIATh (U3UUYECKUE BEIMYUHBI B (OPMYJIbI U TPOBOIAUTH
pacy€Thbl, HAXOIUTH CIIPABOYHBIC IAHHBIE, HEOOXOIUMBIE TS PEIICHUS 3a]1a4, OIEHUBATh
PEATMCTUYHOCTH TONYICHHON (DU3UYECKON BETUIHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIN (U3HUECKUX
METOJIOB, B ONMCAHUU MCCIEAOBAHUSA BBIICIATH IPOBEPSIEMOE IPEAIIOI0KEHUE
(rumoTesy), pa3IuyaTh U UHTEPIPETUPOBATH MOYUEHHBIN PE3yNIbTAT, HAXOAUTH OIIHOKU
B XOJI€ OIIBITA, JIeJIaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

IIPOBOAUTH OMBITHI 10 HAOMIOACHUIO (PU3UUECKHUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Te: (OPMYITHPOBATH MPOBEPSIEMBIE TPEIMONIOKEHUS, COOUPATh YCTAaHOBKY
13 NPEIJI0KEHHOTO 000pYA0BaHUs, 3alIMCHIBATH X0/ OMbITa U POPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATH NMPAMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Tesa, 00bEéMa, CUIIbI
U TeMIepaTypbl ¢ HUCIOJIb30BAHUEM AaHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH
TOKa3aHus MPUOOPOB ¢ YUETOM 3aJaHHON a0COMIOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (DU3NYECKOU BETUYUHBI OT JPYrou
C HCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU MyTH PABHOMEPHO JIBUKYILIETOCS
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Tela OT BPEMEHU JBWIKEHHUS TeJa, CHJIbl TPEHUS! CKOJILKEHHUS OT Beca Teja, KauyecTBa
00pabOTKU TOBEPXHOCTEM TEd W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAIU
CONPUKOCHOBEHHUSI TE€J, CUJIbI YIPYrOCTH OT YIJMHEHUS MPYKUHBI, BBHITATKUBAIOIICH
CWIbl OT 00BbEMa NOrpyKEHHOM 4YacTU Tejla M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJIa, OT TNIYOUHBI, Ha KOTOPYIO TOTPY>KEHO TEJO, YCIOBUM
TJIaBaHMs TeJ, YCIOBHI paBHOBECHs pbluara U OJIOKOB, y4aCTBOBATh B IUIAHUPOBAHUU
y4eOHOTI'0 HCCJICIOBaHUS, COOMpAaTh YCTAHOBKY W BBIMOJHATH HU3MEPEHUS, CIEAys
MPEVIOKEHHOMY  TUIaHy, (UKCUPOBATh PE3ybTaThl MOJYYEHHON 3aBUCUMOCTHU
bU3UYECKUX BEIMYMH B BUJE MPEIOKECHHBIX TaOMUIl W TpaduKOB, N€lIaTh BBIBOJBI
10 pe3yJbTaTaM UCCIeI0OBaAHNUS;

POBOJIUTh KOCBEHHBIE M3MEpeHUs (U3UUYECKUX BEIUYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTH U TBEPAOrO TeNa, Cujla TPEHUS CKOJIBKCHHS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIA, IEHCTBYIOIIAS HA TIOTPYKEHHOE B )KUJIKOCTh TeJ0, KOAh PUIueHTt
MOJIE3HOTO JICUCTBUS MPOCTHIX MEXAaHU3MOB), CJICAYS MPEIJTIOKEHHON UHCTPYKIIUU: TIPU
BBITIOJIHCHUU HM3MEPEHHM COOUpaTh HSKCIEPUMEHTAIIbHYI) YCTAHOBKY U BBIYHCIISTH
3HAYCHUE UCKOMOMW BEJIMYMHBI,

coOJI0/IaTh MpaBWIa TEXHUKU O€30MacHOCTH MpH padboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

yKa3blBaTh MPUHIUIIBI JEHCTBUA MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, ITUHAMOMETP, COOOIIAIOUIUECS COCYAbl, OApOMETp, pblYar, MOJBIKHBIN U
HEMOJIBW)KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTH;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOpOM HAa HMX oOmUcaHUs (B TOM 4YHCJE: MOAIIUIHUKH, YCTPOUCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN MPECC, MAHOMETP, BBHICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), MCIONb3ys 3HAHMUS O CBOMCTBAX (DU3UYECKUX SIBJICHUN M HEOOXOIHUMBIE
¢dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTh TPHUMEPHl (HAXOAUTH HMHPOPMALMIO O TpPHUMEpPax) MPAKTHUECKOTO
UCIIONIb30BaHUs (PU3WYECKUX 3HAHUW B TIOBCEJHEBHOW >KMU3HU JUIsi OOECTeueHUs
0e30macHOCTH TpU OOpalleHHH C NpuOOpaMu W TEXHUYECKUMU YCTPOWCTBAMH,
COXPAHEHMS 3JI0POBBS M COOTIOICHUSI HOPM YKOJIOTHYECKOTO MOBEJCHUS B OKPYKAIOIICH
cpene;

OCYIIECTBIISITH OTOOP HMCTOYHUKOB HHpopManuu B MHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM MTOMCKOBBIM 3aIlIPOCOM, HA OCHOBE UMEIOIINXCA 3HAHUM U MYTEM CPaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIEISATh HHPOPMAIIHUIO, KOTOPAs SBISECTCS MPOTHBOPEUNBON
WM MOXKET OBITh HEJIOCTOBEPHOM;

UCIOJb30BaTh MPU BBINOJIHEHUM YYEOHBIX 3aJaHUl HAyYHO-MOMYJSIPHYIO
TuTepaTtypy (HU3MYECKOTO COJEp)KaHMsI, CIPABOYHBIC MaTEpPHANBI, PECYpChl CETH
NutepHer, Binagerb mnpuéMamMud KOHCHEKTHPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHWE MUCHMEHHBIE U YCTHBIE COOOILEHHUS HAa OCHOBE
2—-3 UCcTOYHUKOB MH(pOopMannu (U3NYECKOTO COACPKAHUS, B TOM YKCIIE TyOJIUYHO
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JeNaTh KpPaTKUE COOOIIEHUS O pe3yjbTaTax MPOEKTOB WM y4EOHBIX HCCIEAOBAHMIA,
IIPU 3TOM TPaMOTHO MCMOJIb30BaTh M3YUYEHHBIM MOHATUIHBIA ammapaTr Kypca (U3HKH,
CONPOBOKJATh BBICTYINICHHE MPE3CHTALNEH;

IIPY BBITTOJIHEHUH YYEOHBIX IPOCKTOB U UCCIEAOBAHUM pacnpenensiTh 00I3aHHOCTH
B IPyIIIE B COOTBETCTBUHU C IOCTABIEHHBIMH 3a/1a4aMH, CJIIEINUTH 32 BBIITOJHEHNUEM IJIaHA
NEUCTBUM, aJe€KBaTHO OLICHUBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh T'PYIIIbI,
BBICTPauBAaTh KOMMYHHUKAaTUBHOE B3aNUMOJICHCTBUE, YUUTHIBAs MHECHUE OKPYKAIOIIUX.

K koHiy oOyueHuss B 8 kJjiacce mpeIMETHBIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Yy OOYUAFOIIMXCS YMCHUM

MCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIJIOBOE IBUYKEHUE aTOMOB U

MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAJUTMUECKHE U aMOp(HBIC Tena,
HACBIIIEHHBIN ¥ HEHACHIIIICHHBINA Map, BJIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPCHHSIS
DHEPTrUs, TCIUIOBOM JIBUTATEIb, dJIEMCHTAPHBIA 3JICKTPUUYCCKUM 3apsijl, ICKTPHUECKOE
1oJie, IPOBOAHUKHU U JUJICKTPUKH, IIOCTOSHHBIA 3JICKTPUUYCCKUH TOK, MArHUTHOE TI0JIC;

pa3nuuaTh SBJICHUS (TEIUIOBOE PACIIMPEHHUE U C)KATHE, TeIIonepeiadya, TerioBoe
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, MCHApPCHHE, KOHJICHCAIUS,
IUTaBJICHUE, KPHUCTAJUTA3AIIHS (oTBEpIEBaHUE), KUTICHUE, TeTuIonepeayda
(TEeTIONMpPOBOHOCTD, KOHBEKIIMSI, U3TyUYE€HHE), SJEKTPU3aLUs Tell, B3aUMOICHCTBUE
3apsA/IOB, JEHUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MarHuToOB, JEMCTBHE MAarHUTHOTO TOJI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
UHAYKIMS) TI0 OINHCAHUIO WX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE H3YyUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4YHClie (U3NYECKUE SIBICHHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSIKEHUE U
KalWUSIPHBIE SIBICHWS B MPUPOJIE, KpUCTAUIBI B mpupoxe, uzinydeHue ConHila,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHera,
AIEKTPUUECKHE SIBJICHUSI B aTMOC(EpPE, DIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, Ipeiid MoTrOCOB, POIb MATHUTHOTO TOJS 7S )KU3HU Ha 3emiie, TIOJSIpHOe
CUSHUE, TPU OSTOM TMEPEBOJUTHh TMPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (U3UIECKUX SBICHHM;,

OMKCHIBATh HM3YYCHHBIC CBOWCTBA TE€l U (PU3MUYECKHE SIBICHUSA, WCIOIb3Ys
¢usznueckre BETUYHUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIECTBA, yAENIbHAs TEIUIOTAa IUIABJICHUS, YACIbHAS TEIUIOTa
napooOpa3oBaHus, yAelbHAs TEIUIOTa CrOpaHUsl TOIUIMBA, KOA(D(HUIMEHT MOJIE3HOTO
JICHCTBUSL TEIUIOBOM MAITMHBI, OTHOCUTEJbHAS BIIAXKHOCTh BO3MyXa, JJICKTPUUYECKHIMA
3apsl, CUiIa TOKa, SJICKTPUYECKOE HAMPSHKEHNE, COMPOTUBIICHUE TTPOBOTHUKA, YACIBHOE
COTIPOTHBIJICHHUE BEIIECTBA, pabOTa M MOITHOCTH JIECKTPUIECKOTO TOKA), IPU OMUCAHUU
MPABWIHLHO TPAKTOBATh (PU3MUYECKHUI CMBICT HCIIOIB3YEMBIX BEJIMYHWH, 0003HAUCHUS U
eAVHUIBI  (U3UYECKUX BEIWYUH, HAXOAUTh (POPMYIBI, CBS3BIBAIONINE JAHHYIO
¢u3nUecKyl0 BEIWYUHY C JPYTUMH BEIWYWHAMHU, CTPOUTH TpaduKh H3YYECHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,
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XapaKTepu30BaTh CBOMCTBa Tel, (DU3WUYECKUE SIBIICHUSI U MPOIECCHI, UCIONIb3Ys
OCHOBHBIC TIOJIOKEHUS MOJEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEIECTBA,
MIPUHIIUII CYTIEPIIO3UIMHU NOoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUS 3apsija,
3akoH Oma g ydacTtka nenu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO ((OPMYJIUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMAaTUYECKOE
BBIPAKECHUE;

OOBSICHATh (hU3UYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YKCIIE U B KOHTEKCTE
CUTyallMil  MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  NPUUYMHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoi Ha 1-2
U3YYEHHBIX  CBOMCTBAa  (U3WUYECKUX  SBJICHHWHM, (U3MYECKUX  3aKOHOB  WJIHU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajayd B 2—3 JIEUCTBUA, UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIINE (PU3UUECKHUE BEJIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3aJ1aud 3alUChIBAThH
KpaTKO€ YCIIOBHE, BBISBJSITh HENOCTATOK JAHHBIX JUISI PEIICHUs 3ajayd, BBIOUPATH
3aKOHBI U (OPMYJITbI, HEOOXOAUMBIE JJIsI €€ pellleHUs], MPOBOAUTEL PACUEThI U CPAaBHUBATH
MOJIY4EHHOE 3HaUYCHHE (PU3UYECKON BEJIMUMHBI C U3BECTHBIMH JTAHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (HU3UIECKHUX
METOJIOB,  HWCHOJIb3ysSl  ONHUCAHUE  HCCIENOBAHUS,  BBIACIATH  MPOBEpPSIEMOE
IPEAIIONOKEHNE, OLICHUBATh IMPABWIBHOCTh MOPSAKA IPOBEACHUS WCCIEIOBAaHUSA,
JIeJ1aTh BBIBOJBI;

IPOBOAUTH OMNBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tel (KanmWJUIsIpHBIE SIBJICHUS, 3aBUCUMOCTH JIaBJIEHUS BO3/1yXa OT ero oobéma,
TEMIIEPATypPbl, CKOPOCTH IPOLIECCA OCTHIBAHUS M HAIPEBaHMs IIPU U3JIYYEHUH OT LIBETA
u3Nyvyaromeid  (MOrJoLIANIeil)  MOBEPXHOCTH, CKOPOCTh  HUCHAPEHUs  BOJBI
OT TeMIepaTypbl XUIAKOCTH M IUIOMIAAM €€ IIOBEPXHOCTH, OJJIEKTpU3alUsi Tel U
B3aMMOJICICTBUE DJICKTPUUYECKUX 3aPsA0B, B3aUMOJEUCTBUE IOCTOSHHBIX MarHUTOB,
BU3yaJu3aldsi MATHUTHBIX MOJIEM MTOCTOSSHHBIX MAarHUTOB, AEWCTBUS MAarHUTHOTO ITOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA OJJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJABUIATENSA
MOCTOSIHHOTO TOKa): (opMynupoBaTh TpOBEpsieMble MPEATIONOXKEHHs, COOMpaTh
YCTaHOBKY W3 MPEI0KEHHOTO 000PYI0BaHUs, OTIMCHIBATH X0/ OMBITa U (POPMYITHPOBATH
BBIBO/JIBI;

BBIIIOJIHATh MPSIMBIE HW3MEPEHUST TEMIEPATypbl, OTHOCHUTEIIBHOM BJIAXXHOCTH
BO3/lyXa, CHJIBl TOKAa, HANPSDKEHHS C HCIOJIb30BAHMEM AaHAJIOTOBBIX NPUOOPOB U
JATYUKOB (PU3WYECKUX BEIWYWH, CPABHHUBATH PE3YNIbTATHl H3MEPEHUH C y4ETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH;

MPOBOJUTH MCCIIEIOBAaHNE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMUMHBI OT JPYTron
C MCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTUBICHHUS MPOBOJHUKA
OT €ro JJIMHBI, TUIOIIAJAN MTONIEPEYHOI0 CEYEHHS U YIAEIbHOTO COITPOTUBIICHUS BEIIECTBA
MMPOBOJHUKA, CHJIBI TOKA, UAYIIETO Yepe3 NPOBOJHUK, OT HAMPSKEHUS HA MPOBOJIHUKE,
HCCIIEIOBAHUE TOCIEI0OBATEIbHOIO M TapajuIeIbHOrO COEJAMHEHUN MPOBOJHUKOB):
IJIAHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIETYys
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MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YIbTAThl MOTYYEHHOM 3aBUCHUMOCTH B BUJIC
Tabaul U rpadMKoB, JeNIaTh BEIBOBI MO PE3YIbTaTaM HCCIIEI0BAHUS;

MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS PUBHUECKUX BEIUYUH (yeTbHAas TETUIOEMKOCTD
BEIECTBA, CONMPOTHUBIICHUE MPOBOJHUKA, pad0Ta U MOLIHOCTb AJIEKTPUUYECKOTO TOKA):
IJIAHUPOBaTh HU3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIIEeIys
MPEIOKEHHONW UHCTPYKIUH, U BBIYUCISATh 3HAUYCHUE BEJTMYHUHBI,

coONI0aTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TPHHIIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHHUUYECKHUX
YCTPOUCTB C OMOPOW Ha WX OMUCaHHS (B TOM YHCIIE: CUCTEMa OTOILICHUS JOMOB,
TUTPOMETP, TapoBas TypOWHA, aMmepMeTp, BOJBTMETP, CUETUUK IIICKTPUUYECKOU
SHEPIUH, DJIEKTPOOCBETUTENIbHBIC MPUOOPHI, HArpeBaTelIbHbIE AJICKTPONPUOOPHI
(mpuMepbl), DJICKTPUUECKUE TMPEJOXPAHUTENIH, DJICKTPOMATHUT, DJIEKTPOJBUTaTEIb
MOCTOSTHHOTO TOKa), HWCIOJb3ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBICHUN W
HeoOXxoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHBIE IPUOOPHI
0 CX€MaM U CXEMaTUYHBIM PUCYHKaM (SKMJIKOCTHBIM TEPMOMETP, TEPMOC, IICHXPOMETD,
TUTPOMETp, JIBUTATE]Ib BHYTPEHHErO CrOpaHus, JJICKTPOCKOIN, PEOCTaT), COCTaBIATH
CXEMBbI JJIEKTPUYECKUX IENed ¢ TOCIe0oBaTeIbHBIM M MapaljIeIbHBIM COETUHEHUEM
AJIIEMEHTOB, pa3iuyasi yCJIOBHbIE 0003HAUECHUS JIEMEHTOB AJIEKTPUUECKHUX IETeH;

NPUBOJIUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMepax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW >KU3HU A oOecreyeHus
0e30macHOCTH MpH 00paIlEHUH C TPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUSI
3[I0OPOBbSI U COOTIO/IEHUST HOPM KOJIOIMUECKOTO TIOBEICHHUS B OKPY KAIOIIEH Cpefie;

OCYHIECTBIISITh TMOUCK HWH(MOpMaIuu ¢uznueckoro conaepxanusi B HTepHere,
Ha OCHOBE HMMEIONIMXCS 3HAHUW M MYyTEM CPaBHEHUS JIOMOJHUTEIbHBIX MCTOYHUKOB
BBIICTISATh WHGOPMAIMIO, KOTOpasi SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh TPU BBHINIOJHEHUHM YUYEOHBIX 3alaHUi  HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBICE MaTEpPHANbl, PECYpChl CETH
WuTtepHer, BuajgeTh mnNpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMM U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3iaBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS, 00001mIast
uHOPMAINIO M3 HECKOJIBKUX HCTOYHHKOB (DU3MUECKOTO COJACpKAHUS, B TOM UHCIIE
nyOMUYHO  TPENCTaBISATH  pe3yJbTaThl  MPOCKTHOW  WJIM  HMCCIEIOBATEIhCKOU
JESTEHPHOCTH, TIPH 3TOM TPAaMOTHO HCIOJB30BaTh M3YYCHHBIA MOHSATUHHBIN ammapar
Kypca (GU3HKHU, COMPOBOK/IATh BHICTYIUICHHE MPE3CHTAIINEH;

MPU BBHITIOJHEHUW YYEOHBIX TPOEKTOB M HWCCIENOBAHUN (PU3NYECKHUX IMPOIIECCOB
pacnpenensaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTAaBICHHBIMHU 3a/ladyaMU,
CIeNUTh 3a BBIMOJHEHUEM IUIAHA JACHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OIICHMBATh  COOCTBEHHBIH  BKJIAJL B  JCATCIBHOCTh  TPYNIBI,  BHICTPAWBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE, TIPOSBIISISI TOTOBHOCTh Pa3peniaTh KOH(IUKTHI.
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K xoniy oOyueHuss B 9 kjiacce mpelMETHbIE Pe3ysibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUM:

WCMOJIb30BAaTh TOHSTHS: CHCTEMA OTCYETA, MaTepUalibHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEeHUs, Aedopmanus (ynpyras, MjacTUYecKasi),
TPEHUE, LICHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KH, LICHTP TAKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOro Teljld, paBHOBECHE, MEXAaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONIeHUS, alb(a-, 6eTa- U TaMMa-u3JIydeHUs, U30TOIIbI, s/IepHAast DHEPreTHKa;

pasznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIMHENHOE BH)KEHHE, CBOOOJHOE MaJIEHUE Tell, pABHOMEPHOE
JIBW)KEHHWE TI0 OKPYXHOCTH, B3aUMOJICHCTBHE TE€J, PEAKTUBHOE JBHXXEHHUE,
KojeOaTeNbHOE JBWKEHUE (3aTyXalolllie U BBIHYXKJCHHBIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, MPSIMOJIMHEUHOE pACIIPOCTPAHEHUE, OTPAKEHUE
U MIPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPaKEHHE CBETA, pasiiosKeHne Oesoro cBera
B CIEKTP W CJOXEHHUE CHEKTPaJbHbIX IIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAd
PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEMUATOTO CIIEKTPa U3JTYyUEHHUsI) TIO ONUCAHUIO MX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE ONBITOB, AEMOHCTPUPYIOIIHNX JaHHOE (HU3UUECKOE
SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX PU3NUYECKUX SBICHUN B OKPY>KAIOIIIEM MHUPE
(B ToM yucie (GpU3nUecKue SIBICHUS B IPUPOJE: MPWIUBBI U OTJIMBBI, ABM)KCHHE TUIAHET
ConHeYyHO#l CUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX OPTraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUYECKUE BOJIHBL, I[yHAMH, 05XO, I[BETa TEJ,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJIOTHYECKOE  JICUCTBHE  BUIUMOTO,
yIBTPA(QUOIETOBOTO M PEHTICHOBCKOTO H3JyYCHHM, ©CTECTBEHHBIH pPaJMOaKTHBHBIN
(G oH, KOCMHUYECKHE JTyYHd, PaIMOAKTUBHOE U3ITyUYeHUE TPUPOIHBIX MUHEPATIOB, IEHUCTBIE
pPaguOAaKTUBHBIX M3JIyYEHUI HA OpraHu3M YeloBeKa), MpHU O3TOM MEPEBOAUTH
NPAKTUYECKYIO 3a/ladyy B Y4eOHYI0, BBIIENSATH CYIIECTBEHHBIE CBOWMCTBA (TMPU3HAKU)
buznuecKux SBICHUN;

ONKCHIBATh W3YYCHHBIC CBOWCTBA Tel U (PU3MUYECKHE SIBICHUSA, HCIOIb3Ys
¢usznueckre BeTUYUHBI (CPEIHSISI © MTHOBEHHAsI CKOPOCTh TeJa MPH HEPAaBHOMEPHOM
JNBH)KECHUH, YCKOPEHHUE, NEPEMELICHUE, MyTh, YIJIOBas CKOPOCTb, CUJA TPEHUs, CHJIA
YVIOPYTOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaJeHUs, BEC Tejla, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHW4YecKass padoTa W MOIIHOCTh, NMOTCHIMAJIbHAS JHEPTUS TeJa,
MOJHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAJbHAS JHEPIUs CHKATOW NPY>KUHBI,
KHHETUYECKasi YHEPTHUs, TIOJTHAST MEXaHUYeCKast YPHEPTHsl, IEPUOJT U YacTOTa KOJIeOaHMUiA,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKAa3aTeib
MPEJIOMIICHUS] CpEJbl), MPU OINUCAHUM MPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOIb3YEMbIX BEJIMYHMH, 0003HAUEHUS W €IUHUIIbI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIibl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C APYTUMU BEJIWYHMHAMU,
CTPOUTH IpaUKy U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUNH;
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XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKUEe SIBICHUS W TMPOLECCHI, UCIOIb3Ys
3aKOH COXpPAaHEHHSI SHEPrUH, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIIUI CYNEPIO3UIUU
CUJ, MPUHIMN OTHOcUTeNnbHOCTU [ammies;, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHUS
HMMITYJIbCa, 3aKOHBI OTPAXKEHUSI U MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO
M MAacCOBOTO 4YHCEI TpPHU SJAEPHBIX pEaKUUsX, MPU OSTOM JaBaTh CJIOBECHYIO
bopMyITHUPOBKY 3aKOHA U 3aITUCHIBATH €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSICHATH (hU3WYECKUE MPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE M B KOHTEKCTE
CUTyallud  TPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:  BBIABIATH  MPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 2—3
U3YYEHHBIX  CBOMCTBAa  (U3MUYECKUX  SBJICHWHM, (U3MYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemaTth pacy€THble 3ajaud (ONMHUpaArOIIUecs Ha CUCTeMy H3 2-3 ypaBHEHU),
UCTIONIB3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3UYECKHE BEIUYMHBI: Ha OCHOBE
aHaju3a YCJIOBUS 3aJlaud 3allMChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEAOCTAIONINE WIIH
M30BITOUHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC [JIsi PEIICHHS,
IIPOBOJIUTH PACUETHI M OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAUCHUST (DU3NUECKOM
BEJINYUHBI;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (HU3UIECKHUX
METOAOB,  HUCIOJb3YysSd  OINMCAHWE  MCCIEAOBAHUSA,  BBIACIATH  IPOBEPSEMOE
IPEANOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh TNOPSAKA TPOBEICHUS HCCIEHOBAHUS,
JIeNaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3YNIHTATHl HAOIIOACHHI U OIBITOB;

IPOBOAUTH OMNBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHUS HHEPIUH,
3aBUCUMOCTH MepUoa KoJieOaHU! MPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a M KECTKOCTH
NPYXUHBlI U HE3aBUCUMOCTh OT aMIUIUTYABl MajbIX KoJieOaHUM, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, pPa3ioKEHHUE OEIoro CBeTa B CIEKTP, HU3YYEHUE CBOMCTB
nU300pakeHUsl B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHHUs IpeaMeTa B coOuparomiei
JIMH3€, HAOII0JIEHUE CIUIOLIHBIX U JUHEHYATHIX CIIEKTPOB U3NYYEHUs): CAMOCTOSITEILHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 00OpYyIOBaHMUS, OTIMCHIBATH XOJ OMbITA U
€ro pe3yabTaThl, GOPMYIUPOBATH BHIBOBL;

MIPOBOJIUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHUM, ONpeaensis cpeaHee
3HaueHHWE Wu3MepseMor BennduHbl ((POKyCHOE paccTosiHue CcoOUparomeld JIHMH3HI),
000CHOBBIBATh BRIOOP CIIOCc00a M3MEPEHHS (M3MEPUTEIBHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD MYTHU OT BPEMEHU MPU PABHOYCKOPEHHOM JIBH>KEHUU
0e3 HaYaJIbHON CKOPOCTH, Tepruoa KoJieOaHUN MaTeMaTHIECKOTO MAasTHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH yTIjla OTPa)KEHHsI CBETa OT yrja MaJeHUs M YIJa NpesOMIICHUS
OT yrja MajieHus1): MIIaHUPOBATh UCCIIEIOBAHUE, CAMOCTOSATENLHO COOUPATh YCTAHOBKY,
(uKCUpOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BHJIC
Tabaul U rpauKoB, JeJIaTh BHIBOBI MO PE3YIbTaTaM HCCIIEI0BAHUS;
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MPOBOJINTh KOCBEHHBIC M3MEPEHUs (DU3NYECKUX BEJIMYUH (CPEIHSSI CKOPOCTh U
YCKOpPEHHUE Tejla MPU PaBHOYCKOPEHHOM JBUXKEHHH, YCKOPEHHUE CBOOOJIHOTO TaJCHUS,
KECTKOCTh NPYXKUHBI, KOIPOUIIMEHT TPEHUsI CKOJBXKEHUs, MEXaHWuecKas paboTa u
MOIITHOCTh, YaCTOTa U NEPUOJ KOJIEOaHUM MaTEMAaTUYECKOTO U MPYKUHHOT'O MasiTHUKOB,
ONTHYECKas CUJia COOMpPAIOIEH JTUH3bI, paIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUS,
coOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH HW3MEPEHUsS, CICAYS
NPEIJIOKEHHOW WHCTPYKIMHU, BBIYUCISATH 3HAYEHHE BEIMYMHBI W AaHAJIU3UPOBATH
MOJIYYEHHBIE PE3YIBTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPEHUN;

coOJI0IaTh MpaBWIa TEXHUKU O€30MacHOCTH MpH padboTe ¢ JabopaTOpHBIM
o0opy1I0BaHUEM;

pas3niuyaTh OCHOBHBIE MPU3HAKU MU3YYCHHBIX (DU3UUYECKUX MOJIEJICH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPAOE TEJO, TOYCUYHBIM HCTOYHUK CBETa, JIyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIeNIb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO S1pa;

XapaKTEepU30BaTh MPUHIUIMBI JICUCTBUS HM3YYCHHBIX MNPUOOPOB M TEXHUYECKHUX
YCTPOUCTB C OMOPOM HA WX OMHUCAHUS (B TOM YHCJIC: CIIUIOMETP, TaTUUKHU TOJIOKEHUS,
PAcCCTOSIHUSI U YCKOPEHHMSI, paKeTa, dXO0JIOT, OYKH, TIEPUCKOII, (hoToamnmapar, ONTUIECKUE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), WCHONB3YSd 3HAHUS
0 CBOMCTBaX (PU3MUECKUX SBJICHUN U HEOOXOAUMBbIE (PU3UIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMBl U CXEMATUYHBIE PUCYHKH HW3YYEHHBIX TEXHMUYECKUX
YCTPOMCTB, U3MEPUTENBbHBIX MTPUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB MPU PEUICHUU
y4eOHO-TIPAaKTUUECKUX 3a/lad, ONTHYECKHE CXEMBbI IS MOCTPOSHUS HN300paKeHUM
B TUIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E;

OPUBOJIUTH TPUMEPHI (HAXOAUTh HMHMOpPMALMIO O MPHUMEpPax) MPAKTHUYECKOTO
UCIIONIb30BaHUs (PU3NYECKUX 3HAHUW B TOBCEIHEBHOM JKM3HU [JIsi OOecredeHUs
0e30MacHOCTH Mpu oOpalieHud ¢ npudbopaMu W TEXHHYECKUMH YCTPOWCTBAMU,
COXPAaHEHHsI 3JI0POBBS M COOJIIO/IEHUS HOPM KOJIOTMYECKOTO MTOBEJICHUS B OKPYKAIOIIeH
cpene;

OCYHIECTBIISITh TMOUCK WHMOpManuu Qusnyeckoro coaepkanuss B HHTepHeTe,
CaMOCTOATENHHO (OPMYIUPYS TIOUCKOBBIM 3aIlpoc, HAXOAWTH IYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TOJYyYEHHONH WH(GOpPMAIMM Ha OCHOBE UMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UICTOYHUKOB;

WCIIOJIb30BaTh TPU BBHINIOJHEHWHM YUYEOHBIX 3aJlaHUi  HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBICE MaTEpHaNbl, PECYpChl CETH
Nutepuer, Brnagerp mnpuéMaMud KOHCHEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE
uHOpPMAIIMM W3 HECKOJbKHX HMCTOYHUKOB (DU3UYECKOTO COACpKaHUS, ITyOTUIHO
MPEACTABIATh PE3YIbTATHI MIPOCKTHOM UM UCCIEA0BATENBCKON AESATENBHOCTH, IPU ITOM
rPaMOTHO MCIIOJb30BaTh M3YYCHHBIM MOHATUMHBIN amnmapar HM3y4aeMoro paszaena
GU3UKH W CONPOBOXIATh BBICTYIUICHUE NIPE3CHTAlMEd C Yy4ETOM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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7 KIIACC
No HaumenoBanne KomunuectBo | IIporpammHoe comepxanue OCHOBHBIE BU/JIBI ICSATEIHLHOCTH 00 y4aIOIUXCS
n/m pa3ziesioB U TEM 4acoB

yqe6H0r0 nmpeamMeTa

Pasznen 1. ®u3uka u ee poib

B IMIO3HAHHUM OKPYKAOIIECIo MUpa

BeJIMUMH. OU3nueckue
npu6bopkl. [lorpenHocTh
U3MEpPEHUIN
MexayHapo/iHasi cucTema
CIIMHMUII

1.1 | ®usuka — Hayka 2 ®dusuka — HayKa o npupoje. | BoisiBienue paznnunii Mexy GU3HYeCKUMHU U
0 MpUpoJE SBneHus Npupoabl. XUMUYECKUMU TPEBPALICHUSAMMU.
duznuecKue SBICHUS: PacnoznaBanue u kiaccudukanus GU3nIECKux
MEXaHUYECKHE, TETUIOBBIE, | SIBICHUN: MEXaHUYECKUX, TEMJIOBBIX,
JJIEKTPUYECKHE, AIEKTPUYECKNX, MATHUTHBIX U CBETOBBIX.
MarHUuTHBIE, CBETOBBIE, HabGmonenue u onrcanue PU3NYECKUX SIBICHUMI
3BYKOBBIE
1.2 | ®usnueckue 2 du3nyecKre BEIUIUHBI. Omnpenenenue LeHsbl ACIECHNS Kb
BEJIMYHHBI N3mepenue puznueckux U3MEPUTEIBLHOTO TpUbopa.

HN3MepeHne TMHEMHBIX Pa3MEpPOB TEI U

IIPOMEKYTKOB BPEMEHU € YYETOM MOTPELIHOCTEM.

N3mepenue o0bE€Ma )KUIAKOCTH U TBEPAOTO TEa.
N3mepenne TemnepaTypsl PUA MOMOILIH
YKAJIKOCTHOT'O TEPMOMETPA U TaTUNKA
TEMIEPATYPBHL.

BrInosiHeHME TBOPUECKHUX 3aJaHHUM IO TOUCKY
cr1ocoOOB U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHUK, HAIPUMEDP, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIATIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUM, MaJIbIX

29



denepanpHas padbodas nporpamma | dusuka. 7-9 kinaccel (0a30BbIH YPOBEHB)

IPOMEKYTKOB BpeMeHU. O0cyxaeHue
npeajaraeMbix crnoco0oB

1.3. | EcrecTBeHHO- 2 Kaxk ¢u3uka u npyrue BeraBuxkeHue runotes3, 00bACHAIOMMUX IPOCThIE
HAaY4YHBIA METOJ €CTECTBEHHbBIC HAYKHU ABJICHUSI, HAIPUMED:
TO3HAHUS U3YYaroT IPUPOLY. — [IOYEMY OCTAHABJIMBAETCS JBUKYIIEECS
EcTecTBEeHHO-HAy4HBII 10 TOPU30HTAIBHON NOBEPXHOCTH TEJIO;
METO/I MO3HAHMUS: — [IOYEMY B KAPKYIO IOTOY B CBETIION OJEKIE
HaOII0IeHIE, TOCTAaHOBKA MpoxiajaHen, yeM B TéMHOU. [Ipeanoxenne
Hay4HOT'0 BOIIpOCa, CIIOCOOOB MPOBEPKHU TUIIOTES.
BBIJIBMDKEHHUE TUIIOTES, [IpoBeneHue nccae0BaHus O MPOBEPKE KAKOM-
AKCIIEPUMEHT MO IPOBEPKE | TUOO TUITOTE3HI.
TUIO0TE3, 00bSICHEHUE [TocTpoenue mpocTerux Moaesie GU3NIeCKUX
Ha0JII0/1aeMOT0 SIBJICHUS. SIBIICHUH (B BUJIE PUCYHKOB WJIM CXEM), HAITPUMED
Onucanue puU3NIecKuX [aJICHUE IpeaMeTa; IPSAMOJIIMHENHOE
SBJICHUU C IIOMOILBIO pacupoCTpaHEHUE CBETA
MOJeJIen
Utoro no pazaeny 6
Pa3znen 2. IlepBoHayajibHbIe CBeJeHUS 0 CTPOEHUH BelleCTBA
2.1 | CtpoeHue BeliecTBa 1 CrpoeHue BelecTna: HaGmronenne n mHTEpIpeTaIys ONbITOB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepsl. OMbITHI,
JIOKa3bIBAIOIIHE
JUCKPETHOE CTPOEHUE
BEIECTBA

CBUJIETEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKY

C UCTIONb30BaHueM (hoTorpaduii, TOTYICHHBIX
Ha aTOMHOM CUJIOBOM MuUKpockomne (ACM) —
nabopaTopHas padota 1o Teme: «OreHKa
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JMaMeTpa aToMa METOJIOM PsIIOB
(c ucnosp3oBaHueM poTorpaduii)».
Onpenenenue pazMepoB MAJIBIX TEJ

2.2 | JIBmkeHue u
B3aHMMOJICHCTBHEC
YaCTHII BEIIECTBA

JIBHMKEHHUE YaCTHI]
BemecTa. CBA3b CKOPOCTH
JBUKEHHS YaCTHULL

C TEMIIEPATypPOH.
BpoyHOBCKOE IBUXKEHNUE,
muddysus.
B3anmopeiicTBue yacTuiy
BEILECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUE

Ha6monenue n o0bsicHeHHE OPOYHOBCKOTO
JBUKEHUS U siBNeHus: qudy3um.

[TpoBenenue n 00bICHEHHE ONBITOB

110 HaOJIIOEHUIO TEMJIOBOTO PACHIMPEHUS T'a30B.
[TpoBenenue n 00BICHEHHE ONBITOB 110
OOHAPY>KEHHUIO CUJT MOJIEKYJISIPHOTO MPUTSXKEHUS
U OTTaJIKUBAHUS

2.3 | Arperatssie
COCTOSIHUS BEILIECTBA

ArperaTHble COCTOSHUS
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEN U TBEPABIX
(KpUCTANIMYECKUX ) TEJL.
B3aumMocBs3b MeXIy
CBOMCTBaAMH BEIIECTB

B Pa3HBIX arperaTHhIX
COCTOSIHMSIX M UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeareM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCIIOJIB30BAHUEM MTPOCTHIX
Mojiesiei) OCHOBHBIX Pa3INuUil B CTPOCHUHU ra30B,
KUIAKOCTEH U TBEPABIX TEIl.

OO0BIcHEHNE MAJION CKUMAEMOCTH KUIKOCTEH U
TBEPABIX TEJ, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus (PopMbl TBEPIBIX TENI U
TEKY4YEeCTH >KUKOCTH.

[IpoBeneHne ONBITOB, JOKA3bIBAIOIIUX, YTO

B TBEPIOM COCTOSIHUM BOJIbI YACTHIIHI HAXOISATCS
B CPEJIHEM JajbIlle APYT OT Apyra (TIOTHOCTD
MEHBIIIE), YEM B JKUJIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
O0COOCHHOCTSMH arperaTHBIX COCTOSTHUIA BOJIBI U
CYIIECTBOBAHUEM BOHBIX OPTAaHU3MOB

(MC — 6uonorusi, reorpadmus)

Uroro no pazgeny
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Pa3nen 3. /IBu:keHne ¥ B3auUMOIelCTBHE TeJl

3.1 | Mexanudeckoe 3 Mexannueckoe nBuxenue. | MccnenoBanme paBHOMEPHOTO IBUKEHUSA,
JBUKECHHE PaBHOMepHOE U OTIpEEIICHUE €T0 MPU3HAKOB.
HepaBHOMepHOe JaBMkeHne. | HabmoneHne HepaBHOMEPHOTO IBUKEHUS U
Cxopoctb. Cpensss OIPEACIICHUE €T0 OTIIMYMM OT PABHOMEPHOI'O
CKOPOCTb NpHU JIBUYKEHUSI.
HEPABHOMEPHOM OmnpeneneHue CKOPOCTU PABHOMEPHOTO
ABKeHUH. PacuéT mytv u | ABMOKCHUS (IIapHKa B )KUJAKOCTH, MOJEIH
BpPEMEHU JBMKCHUS AIIEKTPUUYECKOT0 aBTOMOOUIIS U T.1.).
OmnpeneneHue cpeiHeld CKOPOCTU CKOJIbKEHUS
Opycka WM IapuKa Mo HAKJIOHHOMN TNIOCKOCTH
Pemenue 3a1a4 Ha onpeiesIeHUE MMyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOI'O ABMXKEHUS.
Ananu3 rpauKoB 3aBUCUMOCTH IIYTH U CKOPOCTH
OT BPEMEHU
3.2 | UHepuus, Macca, 4 SIBrieHue nHepLUUU. 3aKOH OObsicCHEHHE U IPOTHO3UPOBAHUE SIBJICHUH,

IINTIOTHOCTDH

nHepuuu. Banmonerncteue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHMS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BemiecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJT

B €IUHUIIE 00BEMA
BEIIECTBA

00OyCJIOBJIICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT MIPU TOPMOKECHUHU UITU PE3KOM
MaHEBpe aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH ABM)KECHHE HA BEJIOCUIIC]IC
WJIM CaMOKaTe | T. 1.

[IpoBeneHue u aHAIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI T€Ja B pe3yJbTaTe ACHCTBUS HA HETO
JPYTUX TeJL.

Pemenue 3a1a4 Ha onpeesieHue MaccChl Tella, €ro
00BbEMa M IJIOTHOCTH.
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[IpoBeneHue u aHaIu3 OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJla OT €ro Macchl Mpu
B3auMojielicTBUM Ten. M3mepenue Macchl Tena
Pa3IUYHBIMU CIIOCOOAMHU.

OmnpeneneHue MIOTHOCTU Tela B pe3yiabTaTe
WU3MEPEHUS €r0 MacChl U 00BEMA

3.3

Cumna. Buaber cun

14

Cuna Kak XapakTepucTUKa
B3aMMOJICHCTBUS TEIL.
Cuna ynpyrocTtu u 3aKOH
I'yka. M3mepenue cuisl

C MOMOIIBIO TUHAMOMETpA.
SIBrieHUE TATOTEHUS U CUja
TsokecTd. Cuna TSKEeCTH
Ha JPYTUX MJIaHETaXx.

Bec tena. HeBecomocTs.
CiokeHue cui,
HAMpPaBJICHHBIX 10 OJHOU
IIPSIMOM.
PaBHOnelicTBYrOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbXKEHUSI U TPEHUE
nokost. TpeHue B nmpupoae
U TEXHUKE

V3y4yeHue B3auMOJICHCTBUS KaK IPUYHHBI
U3MCHCHHS CKOPOCTH TeJla WK ero JeopMarium.
Onucanue pealbHbIX CUTYaIlui B3aMMOICHCTBHS
TEJ C IIOMOIIIBIO MOJIeJICH, B KOTOPBIX BBOJIHTCS
MIOHATHE U N300paKeHUE CUIIBI.

W3ydenune cwibl ynpyroctu. MccnenoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT YIJIMHEHUS
PE3WHOBOTO IIHYPA WU MPY>KUHBI

(c mocTpoeHueM rpaduka).

AHaH3 MPaKTUIECKUX CUTYAIUH, B KOTOPBIX
NPOSIBIISETCS IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msida, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHanu3 CUTyaluii, CBSI3aHHBIX C SIBJICHUEM
TATOTCHHUS.

OO0bsacHeHHE OPOUTATIBHOTO ABMKCHUS TJIAHET

C MICTIOJIb30BAaHHUEM SIBJIICHHSI TSITOTEHUS U 3aKOHA
WHEPIIIH.

H3mepenue Beca Tena ¢ TOMOIIBI0 TUHAMOMETPA.
O6ocHOBaHUE ATOTO cI0cO0a U3MEPEHUSL.
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Ananus n MOJCJINPOBAHHUEC ABJICHUA HCBCCOMOCTH.

OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIA
CJIO’KEHHSI CUJI, HAaIIPABJICHHBIX BAOJb OJHOM
npsaMoi. OrnpeneneHue BeINYNHbI
PAaBHOJCHUCTBYIOILIEN CHUIIL.

M3yuyeHne CUIIbl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS MTOKOS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

OT CHJIbI IABJIEHUS U CBOMCTB TPYILLUXCS
IIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYalui, B KOTOPBIX
MIPOSIBIISIETCA IEVCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILEHUS WIN
YBEJIMYEHHUs (KaTaHHWE HA JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMJIS, UCIIOIb30BaHHE
NOJAIIUITHUKOB, IIJJaBAHUE BOJIHBIX KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnoyib30BaHUEM
dopMyn 17151 pacy€Ta CUIIBI TSXKECTH, CUIIBI
YIPYTOCTH, CHJIBI TPEHUS

Hroro no pazneny 21

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB

4.1 | Hasnenwue. Ilepenaua 3
JaBICHUS TBEPABIMU
TEJIAMH, KUJKOCTIMHU
U Ta3aMu

JlaBnenue. CriocoObl
YMEHBIIIEHUS U YBEITUYCHUS
naBjieHus. /laBieHue rasa.
3aBHCHMOCTD JIaBICHUS
rasa ot oonéma,
TeMIepaTyphl.

AHau3 1 00BICHEHHUE OTBITOB U MPAKTUYECKUX

CUTYaIll, B KOTOPBIX MPOSBISCTCS CHJIa
JIaBJICHUSI.

O6ocHOBaHUE CITIOCOOOB YMEHBIIECHUS U
YBETMYCHHUSI TABJICHMUS.

W3y4yeHune 3aBUCUMOCTH JTaBJICHUS Ta3a
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[lepenaya naBnenus
TBEPABIMU TEIIAMHU,
JKUJIKOCTSIMH U ra3aMu.
3akon Ilackams

0T 00BbEMa U TEMIIEPATYPHI.

N3yuyenune ocoOeHHOCTEN nepenayn 1aBIeHus
TBEPIBIMH TEJIAMH, KUJAKOCTIMHU U Ta3aMH.
O06ocHOBaHUE PE3YJIbTATOB OIBITOB
0COOCHHOCTSIMH CTPOSHHSI BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSX.
DKCIepUMEHTATLHOE JJ0Ka3aTeIbCTBO 3aKOHA
ITackais.

Pemenwne 3amaq Ha pacu€T naBiIeHHs TBEPIOTO
Tena

4.2 | JlaBJIeHHE KUIKOCTH 3aBUCUMOCTD JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JIaBJICHUS )KUIKOCTH
KHUJIKOCTHU OT TITyOUHBI. OT TJTyOUHBI OTPY>KEHUS U TIIOTHOCTH >KUJIKOCTH.
ITuesmatnueckre Mamuuel. | Habmonenue u 00bscHeHNnEe THAPOCTAaTUUECKOTO
I'anpocraTryaeckwii napajiokca Ha ocHoBe 3akoHa [lackains.
napagokc. Coobmaromuecs: | M3ydueHne cooO1arommxcst Cocy1oB.
cocynsl. I'mapasnnueckre | Pemienue 3amau Ha pacuéT JaBiIeHUs JKUAKOCTH.
MEXaHU3MBI OObsicHeHUE MPUHIINTIA IEHCTBUSA
THJIPABIMYCCKOTO MPECca, MTHEBMAaTHICCKUX
MaIIuH.
AHanu3 v 00bSICHEHHE NPAKTUYECKUX CUTYALIUM,
JEMOHCTPUPYIOIINX MPOSIBICHUE JABJICHUS
XKUAKOCTH U 3aKoHa [lackans, Hanpumep
MIPOIIECCOB B OPTaHU3ME MPHU TITyOOKOBOTHOM
HBIPSTHUH
4.3 | Atmocdeproe ATtMmocdepa 3emiu u DKCTepuMEeHTaITbHOE 0OHAPYKCHHE
JIaBJICHUE aTMocQepHOe JaBJIeHuE. aTMOC(EepHOTo JTaBICHUS.

[IprunHBI CynieCTBOBaHUS

Amnanu3 1 00bsICHEHUE OIBITOB U MMPAaKTUHICCKUX
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BO3JIYIITHOM 000710YKH
3emnu. OnbiT Toppuuemm.
N3mepenue atmocdepHoro
JIaBJICHUA. 3aBUCUMOCTb
aTMOC(EpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [Tpubopsr

JUTSL ©3MEpEHUs
aTMOC(hEpHOTO JaBJICHUS

CUTYaIM, CBA3aHHBIX C JICHCTBUEM
aTMOC(hEpHOTO JIaBJICHHUS.

OOBbsicHEHHE CYILIECTBOBAHUS aTMOC(hEpHI
Ha 3eMJIE MU HEKOTOPBIX IJIAHETaX WM €€
OTCYTCTBUS Ha IpYyrux mianerax u Jlyne.
OObsicHeHNE U3MEHEHUS TUIOTHOCTU aTMOC(ephl
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JTABJICHUS OT BBICOTHI.

Pemenue 3aga4 Ha pacu€t atMocepHOro
JaBJICHUS.

N3yuenue ycrpoiicTBa OapoMeTpa-aHepoua

4.4

JIeHCTBUE KUIKOCTH U
rasza Ha Morpy>kKeHHOE
B HUX TEJIO

JIeHCTBUE KUIKOCTH U ra3a
Ha MOrpyXEHHOE B HUX
Teno. BertTankuBaromias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Tei.
Bo3znyxoruiaBanue

DKCIIepUMEHTAIbHOE OOHApYKeHHUE JCHCTBUS
JKUJIKOCTH Y ra3a Ha MOrPYKEHHOE B HUX TEJIO.
OrnpeniesieHUE BHITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIIEH HA TEJO, MOTPYKEHHOE

B JKUJKOCTb.

[IpoBenenne u 00CyXaeHNE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb
BBITAUIKUBAIONIEH CUJIbI, IEHCTBYIOIIECH HA TEJIO
B )KUJIKOCTH, OT 00BhEMA OTPYKEHHOU

B YKUJIKOCTb YaCTH Te€Ja U OT IUIOTHOCTHU
YKUAJIKOCTH.

lIposepka Hezasucumocmu ebimankugaoueu
cunbl, oelicmayowel Ha mejo 8 HCUOKOCmU,
om maccwyl meua.

HccnenoBanue 3aBUCHMOCTH BEca TEJIA B BOJIE
0T 00bEMA MOTPYKEHHOMN B KUIAKOCTb YACTH TeJIa.
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Pemrenne 3ana4 Ha NpUMEHEHNE 3aKOHA
ApxuMe[a v yCIIOBHS TUIaBaHUS TEJL.
KoHcTpynpoBaHue apeomeTpa Wiu
KOHCTPYHUPOBAHUE JIOAKU U OIIPENCIICHUE €€
IPYy30II0ABEMHOCTH

Hroro no pazueny

21

Pa3pnen S. PaGora 1 MOIIHOCTH. DHEPrus

5.1

Pabora 1 MOIIHOCTH

3

Mexanunueckas padoTa.
MoIIHOCTh

DKCIEPUMEHTAIHLHOE OTpe/IeTICHNE
MEXaHUYECKOU pabOThl CHUJIBI TSXKECTH

NP NAJCHUU TeJa U CUJIbI TPEHUS

IIPU PAaBHOMEPHOM MEPEMEIICHUH Tea

110 TOPU30HTAJILHON IMOBEPXHOCTH.

Pacuér MomiHoCTH, pa3BUBaEeMOM IPH MOIBEME
I10 JIECTHHIIE.

Pemenne 3a1a4 Ha pacuéT MexaHUYECKOU pPabOThI
1 MOIIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
IJI0CKOCTB. [IpaBuio
paBHOBECHS pblyara.
[IpumeHeHue npasumia
pPaBHOBECHSI pblyara

K 0710Ky. «3010TOE
npaBwio» Mmexanuku. KI1/]
MIPOCTBHIX MEXAHU3MOB.
[IpocThie MeXaHU3MBI

B OBITY U TEXHUKE

OmnpezeneHue BRIMTPHIIIA B CHIIC MPOCTHIX
MEXaHHW3MOB Ha IIpUMEpE phluara, oJBHKHOTO U
HEIOABIKHOTO OJIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue ycaoBUs paBHOBECHS phlyara.
OOHapyXeHHE CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX M MPUCTIOCOOICHHUSX,
HCITOIb3YEMBIX B OBITY M TEXHUKE, a TAaKKE

B )KUBBIX OpraHU3Max.

DKCIepUMEHTAIIbHOE JJOKa3aTeILCTBO PABEHCTBA
paboT MpY MPUMEHECHHH IPOCTHIX MEXaHU3MOB.
Onpenenenune KII/] HaKITOHHOM TIJIOCKOCTH.
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Pemenue 3amau Ha MpUMEHEHKE TpaBUia
paBHOBecHs poriuara u Ha pacuet KITJ]

5.3 | Mexanuueckas 4 MexaHnueckasi SHEpIusl. OKCIIEpUMEHTAIBHOE OIPEETIEHNE N3MEHEHUS
SHEprus Kunernueckas u KMHETUYECKON U MOTEHIIMAJIbHON YHEPTUU Tena
NOTEHLIUAJIbHAS YHEPT UL IIPU €r0 CKAThIBAHUU O HAKJIIOHHOM MJIOCKOCTH.
IMpeBparmienue ogHoro Buaa | PopMynupoBaHUE Ha OCHOBE UCCIIEOBAHUS
MEXaHUYECKOU dHEPIUH 3aKOHA COXPaHEHUsI MEXaHUYECKOM YHEpruu.
B Ipyroil. 3aKoH OO6cyxaeHue rpaHul] MPUMEHUMOCTH 3aKOHA
COXpaHEHUS SHEPTUU COXPaHEHHS YHEPTHUH.
B MEXaHHUKE Pemenue 3a1ay ¢ UCnonb30BaHUEM 3aKOHA
COXPaHEHHUS SHEPTUU
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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8 KJIACC
No HaumenoBanne KomnuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUJIBI ICSITEIHLHOCTH 00 Yy4aIONIUXCS
n/m pas3aenoB U TEM 4acoB

y4eOHOro npeameTa

Pa3gea 1. TemioBble ABJICHUA

1.1

Ctpoenue u cBOCTBa
BElIECTBa

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJI. ONBITHI,
MOJTBEPKIAI0IINE
OCHOBHBI€ MOJIOKEHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPUH.

Mojaenu TBEPAOTO, KUJIKOTO
¥ Ta3000pa3HOr0 COCTOSTHUI
BEIIIECTBA.
Kpucrannmueckne n
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPIBIX TEJ
Ha OCHOBE MOJIOKECHUI
MOJIEKYJISIPHO-KUHE THYECKOH
teopun. CMaurBaHUE U
KaIUJUISIPHBIE SBJICHUSA.
TemmoBoe pacuvpeHue u
c)KaTue

HaOGiroieHre 1 MHTEpIpETaIns OIBITOB,
CBUJICTEIILCTBYIOIIHUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOCHUU BEIICCTBA: OIBITHI C PACTBOPCHUEM
Pa3IUYHBIX BEIIECCTB B BOJIC.

Permenue 3a1a4 1o oleHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJICKYJI B €IMHUIIC 00bEMa
BEIIECTBA.

AHanu3 TeKCcTa APEBHUX aTOMUCTOB (HaIIpUMED,
¢dbparmenta noamsl Jlykpeuus «O npupoje
BeIlIE») C U3JI0)KEeHNEM 000CHOBaHUH aTOMHOMN
runoTe3bl (cMbIciioBOE yTeHue). OLeHka
yOeTUTEIIFHOCTH 3THX 000CHOBAHUH.
OObsicHeHrEe OPOYHOBCKOTO ABUKCHHUSI, SIBICHUS
muby3un 1 pazTuduil MEXKIy HIMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU CTPOSHUS BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3fIMyuil B CTPOCHUU
ra3oB, KUIKOCTEH U TBEPIBIX TEI

C MCTIOJIb30BAHUEM TTOJIOKEHUN MOJICKYIISIPHO-
KMHETUYECKON TEOPUHU CTPOSHUS BEIECTBA.
[IpoBeneHne OMBITOB TIO BBHIPAIIUBAHUIO
KPUCTAJUIOB TIOBAPSHHOMW COJIA WIJIH caxapa.
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[IpoBeneHne U 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX KaWJUISIPHBIC SIBJICHUS U
SIBJICHHE CMa4YuBaHUs.

OOBsICHEHHE POJIH KANTWJUTSIPHBIX SIBIICHUM

JUISl TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6nronenue, npoBeneHne U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacIIupeHus ra30B, XXUIAKOCTEH U TBEPABIX TEIl.
OOBsicHeHHE COXpaHEeHUsT 00bEMa TBEPABIX T,
TEKYUYeCTH >KUJIKOCTH (B TOM UHCIIe, PA3HUIIBI

B TEKYUYECTH JJIsl Pa3HBIX KUJIKOCTEH ),

JIaBJICHUS rasa.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTH JIABJICHUS BO3/IyXa OT €ro 00béMa u
HarpeBaHUs WA OXJIAKICHUS, U UX 00BbsICHECHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHS.
AHaJIN3 NPaKTUYECKUX CUTYaALIMH, CBSI3aHHBIX

CO CBOMCTBaMH T'a30B, )KUIAKOCTEN U TBEPIBIX TEII

1.2

TerioBbie MPOLIECCH

21

Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBHKEHUS
yacTull. BHyTpeHHss
sHeprus. CriocoOs
V3MEHEHUS BHYTPEHHEN
SHEPTHU: TeIUIoNepeiada u
coBepllieHHEe padoThl. Buibl
TEIJIONePe1ayuu:

O6ocHOBaHWE TTPaBUJI H3MEPEHHS TEMIIEPATYPHI.
CpaBHEHHUE Pa3IUYHBIX CTIOCOO0OB U3MEPEHUS H
IITKaJT TEMITePaTypHI.

HaOnronenue u 00bICHEHHUE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHUE BHYTPEHHEH
SHEPIrUH TeJla B pe3ysibTaTe TeIIonepeaayu u
pa0bOoThI BHEIITHUX CHUJL.

Habmronenne n 00bsICHEHHE OIBITOB,
00CYXX/ICHHE TTPAKTUUYECKUX CUTYalIUH,
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TEIJIONPOBOIHOCTb,
KOHBEKIIUSI, U3TyUYCHHE.
KonuuecTBO TEIIOTHI.

VY nenapHas TEIIOEMKOCTh
BenlecTBa. TemIiooOMeH 1
TEIJIOBOE PABHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlnaBnenne u
OTBEPJ/ICBAHUC
KPUCTAJUTMYECKHUX BEIIECTB.
VienpHas TeniaoTa
[JIABJICHUS.
[TapooOpazoBanue u
KoHJIeHcanus. Vcrapenue.
Kunienune. Y nensHas
TEIJIOTa MapooOpPa30BaAHMUS.
3aBUCUMOCTb TEMIIEPATYPhI
KHUIICHUS OT aTMOC(HEPHOTO
JIaBJICHUSL.

BnaxHocTs Bo3ayXa.
DHeprus TOIIMBA.

VY neapHas Teniaora
CrOopaHusl.

[MpuaIHIIBL pabOTHI
TeraoBbIX aBuratene KII1/]
TEIJIOBOT'O JBUTATEIIA.
TennoBwle ABUTATSIIA U

JTEMOHCTPUPYIOIINX PA3THIHBIE BUIBI
TETUIONEPEAAUN: TETIJIOMPOBOTHOCTD,
KOHBEKITUIO, U3ITYUCHHE.

VccnenoBanue siBIEHUS TEIIOOOMEHA

[PU CMEIIMBAHUM XOJIOJHON U rOpsAYEr BOIBI.
HaOGiroieHre ycTaHOBJICHHS TETUIOBOTO
paBHOBECHUS MEKIy TOpsSUEH U XOJIOIHON BOJIOH.
Omnpenenenue (M3MEPEHNUE) KOJIMYECTBA
TETIOTHI, MOJTYYESHHOTO BOJOH MPH TEILTIOOOMEHE
C HarpeThIM METAJUTMUCCKUM ITUITHH]IPOM.
Omnpenenenue (M3MepeHne) yaeabHON
TEMIOEMKOCTH BEIIIECTBA.

Pemmenue 3a7a4, CBSI3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TETUJIOTHI M TETNIOEMKOCTH

U TETJI0O0OMEHE.

AHanu3 CUTYyaIlil MPaKTHYECKOTO
MCIIOJIb30BaHMS TETNIOBBIX CBOMCTB BELIECTB U
MaTepHalioB, HAIPUMED, B LIEIAX
DHEPTrOCcOEPEKEHUS : TCTIION3 OIS,
sHEprocOeperaromue KpoIiiu,
TEPMOAKKYMYJISATOPHI U T. 1.

HaGmronenue siBineHuii ncrapeHus u
KOHJICHCAITUH.

HccnenoBanue mpoiiecca ucrnapeHus
Pa3IUYHBIX JKUIKOCTEM.

OObsicHEeHHUE SIBJICHUI HUCTIAPEHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3aIMTa OKPYKAIOLIEH
Cpensl.

3aKOH COXpaHEHUS U
pEeBpaLLEHUs] SHEPTUU
B TEIJIOBBIX ITPOLIECCAX

MOJIEKYJIIPHOTO YUEHHUSI.
Habmonenue n o0bsiCHEHHE MTpoliecca KUIEHMS,
B TOM YHUCJI€ 3aBUCUMOCTHU TEMIIEPATYPHI
KUTICHUS OT JAAaBJICHHUS.

Omnpepaenenue (U3MEpPEHNE) OTHOCUTEIBHOM
BJIQ)KHOCTHU BO3/1yXa.

Habmronenue npoiiecca riaBieHus
KPUCTAJTMYECKOT O BEIIECTBA, HAIIPUMED, JIb/A.
CpaBHeHHE IPOLIECCOB TUIABJICHUS
KPUCTAJUTMYECKUX TeJl U pa3MArdyeHus

IpY HarpeBaHUU aMOpP(HBIX Tedl.

Omnpenenenue (M3MEpPEHNE) yACIHHOU TETIOTHI
TUTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KPUCTAJUTU3AI[MN HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHUSI.

Pemmenue 3a7a4, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MIpolieccax
TEIUIoNepeaauu MPH TUIABICHUH U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHJCHCAIUH.
AHanu3 CUTyanuii MpakTUYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HAIMpUMeED, MOTYICHHE CBEPXUUCTHIX
MaTepuasoB, COJIEBasi IPesika U Jp.

AHanu3 paboThl U 00BSICHEHHE MPUHIIUIA
JEeUCTBUS TEIJIOBOTO ABUTATENS.

Brranciienre KommaecTBa TeIIoTHI,
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BBIJICJISIFOLIETOCS ITPY CTOPAHUU PA3IUYHbBIX
BUA0B ToruinBa, U KIIJI aeurarens.
OO0cyxkIeHHE FKOJIOTMUYECKUX MOCIEICTBUI
WCIIOJIb30BAaHUS IBUTATENIEN BHYTPEHHETO
CrOpaHMusl, TEIVIOBBIX U TUAPOIIEKTPOCTAHIIUMN

Hroro no pazgeny

28

Pa3nen 2. JnekTpuyeckue u

MATrHUTHBIC SAIBJICHUA

2.1 | DnexTpuueckue
3apsabl.
3apsbKeHHBIE Tena U
UX B3aUMOJICHCTBUS

7

DIIeKTpU3aLus Te.

JIBa poaa 3JIEeKTpUIECKUX
3apsanoB. Bzaumoperncteue
3apsIKEHHBIX TeJl.

3akon Kynona (3aBUCHMOCTb
CUJIBI B3aUMOJIEVCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPSAI0B U
PACCTOSIHUS MEXTY TEJIaMu ).
DIEKTPUUECKOE TOJIE.
HanpsxéHaHOCTh
AIEKTPUYECKOTO TOJIS.
[IpuHIMI cCynepno3unuu
AIEKTPUUECKUX TOJIEH

(Ha Ka4eCTBEHHOM YpPOBHE).
Hocurenu snextpruuecknx
3apsiIoB. DI€MEHTapHbII
AIEKTPUYECKUH 3apsii.
CtpoeHue aToma.
[IpoBogHMKM 1

Hab6ntonenue u npoBeieHUEe OMbITOB

O DJICKTPHU3ALIMH TEJI PYU CONMMPUKOCHOBEHUHU U
MHIYKIUEH.

HaOmnronenue n 00bsICHEHHE B3aUMOAEHCTBUSI
OJTHOMMEHHO Y PA3HOUMEHHO 3aps>)KEHHBIX TEl.
OOBsiCHeHHE NMPUHIIAIA ISUCTBUS JIEKTPOCKOIIA.
OOBsiCHEHHE SBICHUHN DJICKTPU3AIUH

MIPY COMTPUKOCHOBEHUU TEJ U MHIYKIUEH

C MCIOJb30BaHUEM 3HAHUU O HOCHUTEIISIX
AIIEKTPUYECKHUX 3aPsi/I0B B BEIIECTRBE.
Pacno3naBaHue 1 00bICHEHHE SIBICHUN
AJIEKTPU3AIIUU B TOBCEIHEBHOM JKU3HMU.
HaOnronenue u 00bICHEHHUE OIBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsja.

HaOmtoieHre onbITOB 110 MOASIUPOBAHUIO
CHUJIOBBIX JIMHUH 3JIEKTPUYECKOTO TTOJIS.
HccnenoBanue AeWCTBUS IEKTPUUECKOTO OIS
Ha MPOBOJIHUKU U JUAICKTPUKH
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JTABIICKTPUKHU. 3aKOH

COXPAaHCHUS DJICKTPUICCKOTO

3apsiia

2.2

IlocTossHHBIN
AIEKTPUYECKUIN TOK

20

DIIEKTPUUYECKUN TOK.
YcnoBus CylecCTBOBAHUS
AJIEKTPUUYECKOTO TOKA.
HcTouHmKH MMOCTOSTHHOTO
TOKa. JlencTBust
AJIEKTPUUYECKOTO TOKa
(TeroBO€, XUMUYECKOE,
MAarHuTHOE).
DIJIEKTPUUECKUN TOK

B JKMJIKOCTAX U raszax.
DIIeKTpUYECKas LETb.
Cuna Toka. DJIeKTPUYECKOe
HarnpsHKEHUE.
ComnpoTtuBneHue
MIPOBOJIHUKA. Y IEIBHOE
COINPOTHUBIICHUE BEIIECTRA.
3akoH OMa i1 y4acTka
uenu. [locienoBatenbHOE U
napajijiebHOE COCTMHEHUE
MIPOBOJHUKOB.

Pabora 1 MomHOCTH
AIIEKTPUYECKOTO TOKA.
3akoH /[xoyis—JIeHna.
DJIEKTPUYECKUE LETTH U

Hab6ntoneHue pa3indHbIX BUOB IEUCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BHJIOB JICHICTBUSI B TOBCEIHEBHOM JKU3HMU.
Habronenne BO3HUKHOBEHUS Ta30BOr0 pa3psiia
Y BJIEKTPUYECKOT0 TOKA B AKHUJKOCTH

COopka 1 UCIIBITAaHUE AIECKTPUUICCKON LIEeTTH
MOCTOSIHHOTO TOKa.

N3mMepeHne Cuiibl TOKa aMIIEpPMETPOM.
H3mepeHue 3J1eKTPUIEeCKOTr0 HaPSKEHUS
BOJIbTMETPOM.

[IpoBenenue u 00BsICHEHUE OTIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €ro JJIMHBI, IUIOMA1 OTIEPEYHOT0 CEUCHUS
U MaTepuarna.

HccenenoBanne 3aBUCMMOCTH CUJIBI TOKA,
IIPOTEKAIOIIETO YEPE3 PEZUCTOD,

OT COIIPOTUBJIEHHUSI PE3UCTOPA U HATIPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiIa CIOKEHUS HANPSIKEHUAN
IIPY MOCIIEIOBATEIBHOM COETMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia AJisi CUIIBI TOKA

[P MapaJJIEIbHOM COEIMHEHUH PE3UCTOPOB.
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noTpeduTenu
3JIEKTPUYECKOU SHEPIUHU
B ObITy. KopoTkoe
3aMbIKaHHE

AHau3 CUTyalMi MOCIEI0BATENBLHOIO U
MapayIeIbHOr0 COEIMHEHUS POBOIHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pemenne 3a1a4 ¢ ucnonp3oBaHueM 3akoHa Oma
U GopMyIn pacy€Ta dJIEKTPUUECKOTO
CONPOTUBIICHUS MPU MOCJIET0OBATEIBHOM U
MapajieIbHOM COCAMHEHUU MTPOBOIHUKOB.
Omnpenenenue paboThl 2IEKTPUUYECKOTO TOKA,
MIPOTEKAIOIIETO YEPE3 PEZUCTOP.

OnpezneneHne MOIHOCTH JEKTPUYECKOTO TOKA,
BBIJICJIIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€peE3
JAMIIOYKY OT HalpsKeHUs Ha Hel. OmnpeneneHue
KII/l narpeBares.

HccnenoBanue npeoOdpa3zoBaHus YHEPTUU

IIPU NOJIBbEME IPpy3a JIEKTPOJBUTATEIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUIIA ACHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIbHBIX PUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
MIPUHLINIA AEHUCTBUS IUIABKUX ITPEIOXPAHUTEIICH.
Pewienue 3a1a4 ¢ HCHOJIB30BAHMEM 3aKOHA
Jxoyna—Jlenua

2.3

MarHuTHBIC SIBICHUS

ITocTostHHBIC MAarHUTHI.
BzaumoneiicTBue
MMOCTOSTHHBIX MarHUTOB.
MarsauTtHoe€ 1oJje.
MarauTtHoe 1mojae 3eMJIn

HMccneqoBanue MarHMTHOTO B3aUMOICHCTBUS
MMOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJISI TOCTOSTHHBIX
MAarHUTOB MPHU UX O0BEIUHEHUH U Pa3JICIICHIH.
HMccaenqoBanne MarHUTHOTO B3aMMOJICHCTBUS
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Y €0 3HA4YCHHUE IS )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MarauTHOE T0JIe
3JIEKTPUYECKOTO TOKA.
[IpumeHenue
3JIEKTPOMAarHUTOB

B TEXHUKE. JlenicTBHE
MarHUTHOTO TOJIs

Ha MIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEIh
MTOCTOSIHHOTO TOKa.
Hcnonws3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IIPU UX 0ObETMHEHUU U Pa3/ICICHUU.
[IpoBeneHnE ONBITOB MO BU3yaTU3AIUHU MOJIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHnue siBIeHU HAMAarHUYMBaHUs BEUIECTBA.
HccnenoBanue NeUCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONbITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTbD CHUJIbl B3aUMOJICCTBUS KATyIIKU

C TOKOM M MarHuTa OT CUJIbI U HAIIPaBJICHUS TOKa
B KaTyIIKeE.

AHau3 CUTyaIui MPaKTUYECKOTO MPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAaX, MIPOMBIILIECHHOCTU, MEUIIHE).
N3yuyeHune neiicTBUS MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHune nerCTBUS SIEKTPOABUTATENA.
N3mepenune KII/I amexkTpoaBuratenbHOM
YCTAaHOBKH.

Pacrio3HaBanue v aHaau3 pa3IMIHbIX
IIPUMEHEHHM JIEKTPOABUTATEINEH

(TpaHCTIOPT, OBITOBBIE YCTPOMCTBA U IP.)

2.4

DNeKTpOMarHuTHast
WHTYKIUS

Onbitel @apajes. SBneHue
AIEKTPOMATHUTHOM
unaykuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop.

OmneBITH 11O HCCIICAOBAaHHNIO SABJICHUA
BHGKTpOMaFHPITHOﬁ HHAYKIOHUH: UCCIICTOBAHUC
W3MEHCHUM 3HAUCHUS U HaIIpaBJICHUA
HMHAYKIONUOHHOI'O TOKa
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CnocoObl osTy4eHus
3JIEKTPUYECKOU SHEPTUH.

DIIEKTPOCTAHIIUU
Ha BO300OHOBIISIEMbBIX
HMCTOYHUKAX IHEPTUH
Uroro no pazneny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KJIJACC
No HaumenoBanne KomnuectBo | IIporpammuoe conepxkanue | OCHOBHBIE BUIBI JEATEIBHOCTH 00yYaIOIIUXCS
n/m pas3aenoB U TEM 4acoB

y4eOHOro npeameTa

Pa3zgea 1. Mexanuueckue siBJCHUSA

1.1

MexaHudeckoe
JIBI)KEHUE U CIIOCOOBI
€ro OIUCaHUs

10

MexaHnyeckoe IBUKEHHUE.
MarepuanbHas TOUKA.
Cucrema otcuéra.
OTHOCHUTENBHOCTh
MEXaHUYECKOTO JIBI)KCHHS.
PaBrOMEpHOE
MPSIMOJIMHENHOE JBH)KEHUE.
HepaBroMepHOE
MPSIMOJIMHENHOE JBH)KEHUE.
Cpennsisi 1 MTHOBEHHAs
CKOPOCTH TeJa Ipu
HEPAaBHOMEPHOM JIBUKECHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHENHOE IBUYKECHUE.
CBoOonHOE TaicHHeE.
Omnpitel ["anumnes.
PaBHOMEpHOE 1BHXKEHME

10 OKPY>KHOCTH.

[Iepron u yactoTa
obpamienus. JInaelHas u
YTJIOBasi CKOPOCTH.

AHanu3 1 00CYXJICHHE Pa3IMYHbIX IPUMEPOB
MEXaHUYECKOTO JIBUKCHUS.

OOcyxJIeHre TpaHull TPUMEHUMOCTH MOJICIIH
«MaTepHuabHas TOUKa.

OnucaHre MEXaHMYECKOTO JIBHYKCHUS
pas3IMuHbIMU criocobamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUYKEHUSI.

Habmronenne MexaHU4eCKOTo ABMKCHHUS Tella
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKEHUS
OJIHOTO U TOTO € TeJa OTHOCUTEIIbHO Pa3HbIX
TEeJI OTCUETA.

AHanu3 tekcta ["anuiest 00 OTHOCUTENBHOCTH
JBUKEHMST; BBITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHed CKOPOCTH CKOJIbKEHUS
Opycka WiIH ABMKCHHS IIIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHrE CrIocO00B
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IenTpocTpemurensHoe
yCKOpeHUe

npUOIMKEHHOTO ONPEEICHHUS] MTHOBEHHOMN
CKOPOCTH.

OnpeneneHne CKOPOCTH paBHOMEPHOTO
JBUXKEHUS (IIapuKa B )KUJIKOCTH, MOJIETTU
AIIEKTPUYECKOr0 aBTOMOOMIIA U T. I1.).
Onpenenenue nyTH, TPONAECHHOTO 3a JaHHbBIM
IIPOMEXKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH IYyTH PABHOMEPHOT'O
JIBUKEHUSI OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
JENCTBUS TPUOOPOB, U3MEPSAIOIINX CKOPOCTh
(ciuIOMETpOB).

Belunciienue nmyTtu u CKOpoCTH IpU
PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU
Tena.

OnpeneneHue NporWIEHHOTO YT U YCKOPEHUS
JBMKEHUS Tela 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JBUOKEHUS TeJla OT BPEMEHHU.

IIposepka cunome3swl. eciu

npU pagHOyCKOPEHHOM OBUIHCEHUU

0e3 HauaNbHOU CKOPOCU NYMU OMHOCAMCSL
KaK psi0 He4EMHBIX Yuces, mo
CcoOOmeemcmeyouue nPoMeHCymKu 6pemeHu
0OUHAKOBYI.
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Ornpenenenne yCKOpEeHUs Tela

MIPU PAaBHOYCKOPEHHOM JIBH)KCHUU

10 HAKIIOHHOM TNIOCKOCTH.

N3mepenue nepuoia U 4acTOThI 0OpaIlICHUS
TeJa MO OKPY>KHOCTH.

OmnpezaeneHue CKOPOCTH PABHOMEPHOTO
JBIDKCHUSI TeJIa TI0 OKPYKHOCTH.

Pemenue 3a1a4 Ha onpeiesieHe
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUUYECKOTO ABMKEHHUS PA3IUIHBIX BUJIOB.
Pacno3naBanue u npuOIMmKEHHOE ONMKMCaHUE
Pa3JIMYHBIX BUJOB MEXaHUUYECKOTO JBUKEHUS
B IIPUPOJI€ U TEXHUKE (Ha mpuMepax cBOOOIHO
NaJAOIINX TEN, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJCTB U Jp.)

1.2

B3aumonerictsue Ten

20

[TepBeblii 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akon HproToHA.
[IpyHIMI cynepno3uuuu
CHUJL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHHUSI CKOJIbXKEHUS, CUIa
TPEHHUS IOKOS, TPYTUE BUJIbI
TPEHUSL.

Cuna TsSKeCTH U 3aKOH
BCEMUPHOIO TSITOTCHUS.

HaGmronenue u 00CyXIeHHE OTIBITOB

C IBMKCHUEM TeJla TIPU YMEHBIIICHUN BIUSHUS
JIPYTUX TEJl, MPEMATCTBYIONINX JIBUKEHUIO.
AHanu3 Tekcta ["anuies ¢ onucanuem
MBICJICHHOTO SKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBHITIOJTHEHUE 33JTAaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyXaeHre BO3MOKHOCTH BBITOJHEHUS
3aKOHA WHEPIIMH B Pa3]IMUHBIX CHCTEMax
OTCUETA.

HaOmronenue u 00CyX1eHrne MEXaHUIECKUX
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YckopeHne cBOOOTHOTO
najeHus. JIpukeHue njaaHeT
BoKpyr Connua. IlepBas
KOCMHUYECKasA CKOPOCTb.
HesecoMocTs u neperpysku.
PaBHOBECHE MaTepuanbHON
TOYKHU. AGCOIFOTHO TBEPOEC
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBI.
LenTp TsxecTn

SIBIICHUM, TIPOUCXOISIINAX B CHCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM

¥ YCKOPEHHOM JIBYKEHUU OTHOCUTEITHHO
KaOuHeTa (PU3UKH.

JlencTBus ¢ BEKTOpaMu CHJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKCHHIO U BRIYUTAHUIO
BEKTOPOB.

Habmtonenne u/uiv npoBeieHUe ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD YCKOPCHUS
Tea OT MPWJIOKCHHOW K HEMY CHJIBI K MacChl
Tena.

AHanu3 1 00bsICHEHUE SBJICHUIM

C UCIIOJIb30BaHMWEM BTOPOro 3akoHa HproToHa.
Pemmenue 3a1a4 ¢ UCOIB30BAHUEM BTOPOTO
3akoHa HpI0TOHA M MpaBuiia CIOKEHUS CUIL.
OmnpeneneHue kECTKOCTU MPYKUHBI.

AHanu3 CUTyaluii, B KOTOPBIX HAOIIOAAIOTCS
ynpyrue aedopManun, ¥ X 00bsICHEHHE

C MCTIOJIb30BaHMEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ UCNOIB30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHUITBI TPEHUS

CKOJIBKCHH:A OT CHUJIbl HOPMAJIbHOI'O JaBJICHUA.

OOcyxaeHne pe3yabTaToB UCCISOBAHMS.
Omnpenenenue kodpdurmenta TpeHus
CKOJIB)KCHHS.

W3mepenune cuitbl TPEHUS TIOKOSI.
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Pemenue 3a1a4 ¢ uCnosb30BaHUEM (POPMYJIIbI
JUISL CUJIBI TPEHUSI CKOJIBKEHUSL.

AHanu3 IBUKEHUS TEJl TOJIBKO MOJ AEHCTBUEM
CHWJIBI TSIKECTH — CBOOOJIHOTO NaJeHUS.
OOBbsicCHEHUE HE3aBUCUMOCTH YCKOPEHUS
CcBOOOHOTO MaJIEHUs OT MAaccChl Tea.

OneHka BeIMYUHBI CHIIBI TATOTEHHUS,
JEUCTBYIOILLIEN MEXKAY ABYMs TEJIaMHU

(111 pa3HBIX Macc).

AHanu3 ABMKEHUSI HEOCCHBIX Tell

1o/ ICHCTBUEM CHUJIBI TATOTEHUS

(c UCIIOIB30BAHUEM JOTIOTHUTEIBHBIX
MCTOYHUKOB MH(OpPMAIIUN).

Pemrenue 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYIIBI

ISl pacdy€Ta CUJIbI TSYKECTH.

AHanu3 OpUrMHAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHMS; BBIIIOJHEHUE 3aJaHUI
MO TEKCTY (CMBICIIOBOE UTEHUE).

HaGmronenne u 006CyXI€HHE ONBITOB

10 U3MEHEHMIO BeCa TeJla IIPU YCKOPEHHOM
JBUYKEHUU.

AHanu3 ycioBrii BO3HUKHOBEHHUS! HEBECOMOCTH
U IIEPETPY3KHU.

Pemenne 3a1a4 Ha onpeeneHue Beca tena

B PA3JIMYHBIX YCIOBUSAX.
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AHanu3 cuil, IEUCTBYIOIIUX Ha TEJO,
MOKOSIIIIEECS Ha OMOPE.
OrnpeneneHne NUEHTPA TSHKECTU PAa3IUYHBIX TEN

1.3.

3aKOHBI COXpPAHEHUS

10

Nmnynsc Tena. 3menenue
uMIyJibca. IMIyJsibC CUIIBI.
3aKOH COXpaHEHHS
uMIyJibca. PeaktueHoe
JIBIDKCHHUE.

Mexanuueckast pabota u
MOIIIHOCTEL. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPTHUH U
pab6otel. [loTeHmanpHas
SHEPrus Tena, HOIHITOro
HaJl IOBEPXHOCTHIO 3EMJIU.
[loTeHumanbHas 3HEpPrUs
C)KAaTOM MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUUYECKOU
SHEPruu. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPTUU

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPUPYIOIIUX Mepelavy UMITYJIbCa

MIPU B3aUMOJICCTBUU TEJI, 3aKOH COXPaHEHUS
UMITYJIbCa TIPU a0COJIFOTHO YIIPYTOM U
HEYIPYroM B3aUMOJICHCTBUU TEIl.

AHanu3 CUTyaIui B OKpPYKaroIieH sKu3HH

C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

PacriozHaBanue siBIeHUS PEAKTUBHOTO
JIBUKEHUS B IPUPOJE U TEXHUKE.
[TpumeHeHue 3aK0Ha COXpaHEHUS UMITYJIbCa
JUTs pacué€Ta pe3yIbTaTOB B3aUMOJICHCTBUS TET
(Ha mpuMepax Heynpyroro B3auMoOIeHCTBUS,
yIPYTroro HEHTPATBHOTO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJl, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenne 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Omnpenenenue pabOTh CUIIBI YIPYTOCTH

pHU NoABbEME Ipy3a C UCMIOIb30BaHUEM
HETOJIBIDKHOTO U TOJBIYKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3MepeHne NoTeHIMAIBHOW YHEPTUH YIIPYTO
ne(opMUpOBaHHON MIPY>KUHBI.
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M3MepeHne KUHETUYECKON DHEPIUHU Tella

I10 JJIMHE TOPMO3HOIO MY TH.
DKCNIEPUMEHTAIBbHOE CPABHEHUE U3MEHEHUS
MMOTEHIUAIBHON U KHHETUYECKOW IHEPTUM Tela
IIPU IBUKEHUU 10 HAKIIOHHOM TIOCKOCTH.
DKCNepUMEHTaIbHAsI IPOBEPKA 3aKOHA
COXPaHEHUs MEXaHUYECKOW IHEPTUHN

Py CBOOOTHOM TMa/ICHUH.

[IpumeHeHne 3ak0OHa COXPaHEHUS
MEXAaHUYECKON DHEPTUM ISl pacyéra

HOTCHHH&HBHOﬁ U KHUHETUYECKOM 3Hepr1/11>1 TCia.

Pemenue 3aJa4 ¢ UCII0JIb30BAaHHCM 3aKOHa
COXpPaHCHUA MEXaHUYECKOU OHCPIHUHU

Utor

0 IO pazzemny

40

Pa3gea 2. Mexann4eckue Ko

JI€0AHUSA U BOJHBI

2.1

Mexaanueckue
KoJIcOaHUs

7

KonebarenpsHO€E NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOT,
4acToTa, aMIUIUTY/1a.
MaremaTudeckui u
NPY>KUHHBIA MasTHUKHU.
[IpeBpalenue s3Heprun
pu KoJieOaTeIbHOM
JBIDKCHHH.

3aryxaromme KoiaeoaHusl.
BreIHYX1eHHBIE KOJIeOaHMS.
Pe3onanc

HaOmronenue kosie0anmii o1 A1eiCTBUEM CHJT
TSOKECTH U YIIPYTOCTU U OOHAPYKCHHE
O00HBIX KOJICOAHHH B OKPYIKAIOIIIEM MHUPE.
AHanu3 xojebaHuil rpy3a Ha HUTH U

Ha nipykuHe. OnpeneneHne 4acTOThI
KOJIeOaHNH MaTeMaTHIECKOTO U IIPYKUHHOTO
MAasTHUKOB.

HaoOmonenue n oObsICHEHHNE SIBICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IIEPHOIA
KOJIeOaHUH MTOABEIICHHOT'O K HUTH I'py3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTHU NEPHOJIa KOJIEOAHUI

I'py3a, IOABCHICHHOT'O K JICHTC, OT MACChI I'py3a.

Hab6ntonenue u 00Cyx1€HUE OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPHUO/Ia
KOJIeOaHUI MPYKUHHOTO MasiTHIUKA OT MacChl
rpy3a u KECTKOCTU MPYKUHBIL.

[IpruMeHeHne MaTeMaTHIeCKOro U MPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH IS ONMCAHUS
KOJICOAHUI B OKPYKAIOIIEM MUDE.

Pemenne 3amay, CBA3aHHBIX C BHIYUCIICHUEM
WM OLIEHKOM 4acTOThI (TIepuoja) KojaeoaHui
Hsmepenue yckopenus c60600H020 nadeHus.

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IposionbHbIe U
MorepeyHble BOJHbL. J[muHa
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHEHUS.
MexaHHn4eCKHe BOJIHBI

B TBEPIOM TENE,
CEMICMUYECKNE BOJIHBL.
3ByK. 'pOMKOCTb 3ByKa 1
BbIcOTa TOHA. OTpakeHHE
3Byka. UudpasByk u

YIIBTPa3BYK

OOHapy:KeHHe U aHaJIN3 BOJIHOBBIX SIBIICHUN
B OKPY>KaloIlleM MHpE.

HabGmonenue pacnpocTpaHeHus Mpoa0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIH) U
oOHapy>KeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B NpUpo/ie (3BYK, BOJIHBI Ha BOJIE).
Bbluncnenue JiIMHbI BOJHBI U CKOPOCTH
pacrnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCIEPUMEHTAIIBHOE OIPEEICHUE TPAHUIL]
YaCTOTHI CIBIIINMBIX 3BYKOBBIX KOJIEOAHMUIA.
Ha6ntoneHnue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOThI (B TOM YHCJIE, C HCTIOJIb30BaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).

HaGntonenue u 00bsiCHEHUE SIBIICHUS
aKyCTUYECKOT0 pe30HaHCa.
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AHanu3 OPUrHHAIBLHOTO TEKCTA, MOCBIIIEHHOTO
WCII0JI30BaHUIO 3BYKa (WU YIIBTPa3BYyKa)

B TEXHUKE (9XOJIOKAIMS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHHUE 3aJaHUN

M0 TEKCTY (CMBICTIOBOE YTCHUE)

Hroro no pazgeny

15

Pa3nen 3. Di1eKTpOMATHUTHOE 1M0J1€ U 3J1eKTPOMATHUTHBIE BOJIHbBI

3.1 | DnexTpoMarHuTHOE 6 DIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHui, 000CHOBBIBAIOIIUX
noje u DJIEKTPOMArHUTHBIC BOJHBI. | B3AUMOCBA3b AJIEKTPUUECKOI0 U MATHUTHOTO
3JIEKTPOMATrHUTHBIC CaoiicTBa TMIOJICH.

BOJIHBI AIIEKTPOMArHUTHBIX BOJIH. DKCNepUMEHTAIbHOE U3yUYEeHUE CBOMCTB
[IIkaJia >IEKTPOMArHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Mcrionp3oBanue C TIOMOIIbIO MOOMIIBHOTO TeNlepoHa).
AIEKTPOMArHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOIr0 OpraHu3Ma.
ONeKTpOMarHuTHas IpUpoAa | AHaIU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
ceera. CKOpPOCTh CBETA. AIIEKTPOMArHUTHOTO U3TYyUEHUs B IPUPOJIE:
BonHoBbIE cBOMCTBaA cBETa KUBBIE OPTaHU3MBbI, U3JTY4E€HUS HEOECHBIX Tel
(CMBICIIOBOE UTEHUE).
PacriozHaBaHue ¥ aHAIN3 pa3InYHBIX
IPUMEHEHUH 3JEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3ydeHune BOJHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnosib3oBaHueM Gpopmyi
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JIJTUHBI
BOJIHBI M YaCTOTHI CBETA
Uroro no pazgeny 6
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Pa3gea 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacrpoCTpaHEeHUs
cBETa

JlyueBas Mmozeins cBera.
Hcrounuku ceera.
[Ipsamonuneiinoe
pacIpocTpaHeHHUE CBETA.
3atmenusa Connna u JIyHBbI.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKoH
npesomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAKEHHE
ceera. Mcronb3zoBaHue
IIOJIHOTO BHYTPEHHETO
OTPaXXEHUS B OITHYECKUX
CBETOBOJAX

Hab6ntoneHue onbITOB, IEMOHCTPUPYIOLTUX
SIBJICHUE MPSMOJIMHEMHOTO pacTipOCTPaHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJYTCHH),

U UX UHTEPIIPETALIUSI C UCTIOJIb30BAaHUEM
MOHSITUS CBETOBOTO JTyya.

OOBsiICHEHHE Y MOJICTTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHU .

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKCHUS
CBETOBOIO JIy4a OT yIJia MaJcHUsI.

N3yueHne CBOMCTB M300paKEHUS B TIIOCKOM
3epKaje.

HaOmnronenue u 00bsICHEHUE ONIBITOB

10 MOJYYCHHIO H300paXEHNU B BOTHYTOM U
BBITTYKJIOM 3epkaiax. HaGmronenue u
00BSICHEHHE OTBITOB I10 MPETOMIICHUIO CBETA
Ha TPAHUIIE PA3TUIHBIX CPEJl, B TOM YHCIIC
OIBITOB C TIOJIHBIM BHYTPEHHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MpEIOMJICHHS OT yIJja MaJieHUsl CBETOBOTO Jy4a
Ha TPaHUIIC «BO3TYX—CTEKIIOM.
PacnozHaBaHue sIBIEHUN OTPAKEHUS U
MPEIOMJICHHS CBETa B MOBCEIHEBHOM >KU3HMU.
AHann3 1 00bsICHEHHE SABJIEHHUSA OIITHYECKOTO
MHpaxa.

Pemrenue 3aga4 ¢ MCOIBL30BaHUEM 3aKOHOB
OTPaKECHUS U TIPEJIOMIICHHUS CBETa
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4.2 | JIu"3bI U ONITUYECKHUE 6 JIunza. Xon nyueii B muH3e. | [lonmyueHue n3o0pakeHHil ¢ TOMOIIIbIO
npuoOopbI Onrtrueckas cucrema coOuparouieil ¥ paccenBarollei JINH3.
doTtoamnmapata, Mukpockona | Onpezenenre GOKYCHOIO PaCCTOSHUS U
u Teneckona. ['na3 xkax ONTUYECKON CUJIbI COOMPAIOIIEH JTUH3BI.
OITHYECKast CUCTEMA. AHanu3 yCTpOWCTBA U NMPUHIUIIA JEUCTBUS
bnuzopykocts u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JATbHO30PKOCTh doToamnmnapaTa, MUKPOCKOIIA, TEIECKOTA.
N3yueHnne Mojienu ria3a Kak ONTHYECKON
CUCTEMBI. AHAJIN3 SBJICHUM OJIM30PYKOCTH
U JaTbHO30PKOCTH, TIPUHITUTIA IEHCTBUS
OYKOB
4.3 | Paznoxenue 0eaoro 3 PasnoxxeHue 0enoro ceera Hab6nronenue pasznoxenus 60eaoro cera
CBETa B CIIEKTP B ciiekTp. OnbITel Hpl0TOHA. | B cieKTp.
CrnoxxeHue CreKTpaabHbIX Habmonenne u 00bICHEHHE ONBITOB
1BeToB. Jlucnepcus cBeTa 0 MOJIYYEHHIO O€JIOr0o CBETa MPHU CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 00BICHEHHUE OTIBITOB
M0 BOCIIPUSITHIO I[BETA MTPEJIMETOB MPU UX
HAOJIIOICHUH Yepe3 IIBETOBBIC (QUITBTPHI
(LIBETHBIE OYKH)
Uroro no pazneny 15
Pa3nen 5. KBanToBbIe iBJIeHUS
5.1 | Ucmyckanue u 4 Omnsitel Pezepdopna u O6cyxnaenue nenu onsiToB Pesepdopaa

IIOTJIOMCHUEC CBCTA
aTOMOM

I1aHCTapHasa MOJCIIb aTOMaA.

Mogaens atoma bopa.
Hcnyckanue u nornoueHue

I10 UCCIICAOBaAHHUIO aTOMOB, BBIJIBUXKCHHC
THUIIOTE3 O BO3MOXKHBIX PE3YyJIbTaTax OIILITOB
B 3aBUCHMMOCTH OT IPCAIIoJIaracMoro CTpoCHHuA
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cBera aToMOM. KBaHTEI.
JIuHelyaTeie CIEKTPBI

aTOMOB, (hOPMYJIUPOBAHKE BHIBOJOB

U3 pE3yJIbTaTOB OIBITOB.

OO6cyxaeHre NpOTUBOPEUNH TTAHETAPHON
MOJIEJIA aTOMa ¥ OCHOBAHUM JJIs1 TUIIOTE3bI
bopa o cTanoHapHbIX OpOUTAX IIEKTPOHOB.
Habutonienne CriomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YCHUS Pa3IMYHBIX BEIIECTB.
OOBbsicHeHHe JIMHEWYATBIX CIIEKTPOB U3ITYUECHHUS

5.2

Ctpoenne aTOMHOTO
sapa

PannoaktuBHOCTE. Anb(ha-,
OeTa- U TaMMa-u3TyYeHUsI.
CtpoeHue aTOMHOTO si/1pa.
Hyknonnast Mmozens
aTOMHOTO siipa. M30Tombl.
PaagnoakTuBHBIE
npespauienus. [lepuon
HOJTypacraja aTOMHBIX SIep

OO0cyxJIeHre BO3MOKHBIX TUIIOTE3 O MOJEIISIX
CTpPOCHHUA sipa.

Omnpenenenue cocrana siaep 1o 3aJaHHBIM
MacCOBBIM H 3aps0BbIM YUCIIAM U

IO MOJIOKEHUIO B IEPUOJUYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa A1pa U €ro
MOJIOKEHHUS B EPUOJIUYECKON CUCTEME

IIPU O-pPaIMOAKTUBHOCTH.

HccnenoBaHue TPEKOB 0-YACTHUIL 110 TOTOBBIM
dboTorpadusim.

OO6Hapy:KXeHHe U U3MEPEeHUE PATUAIIUOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIICHKA €ro
WHTEHCHUBHOCTH.

Amnanu3 OMoJ0rnuecKnX N3MEHEHUH,
MPOUCXOJAIIUX MO/ IEUCTBUEM
pPaauOaKTUBHBIX U3TyUYECHH.

Hcnonp3oBanne paguoaKTUBHBIX U31y4EHUM
B MEIUIIHE
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5.3 | AnepHble peakuuu 7 SAnepnble peakuuu. 3akoHbl | Pemienue 3a1a4 ¢ HCIIOIB30BAHUEM 3aKOHOB
COXpaHEHMs 3apsAI0BOTIO U COXpaHEHHsI MACCOBBIX U 3apsI0OBBIX YHCEII
MacCOBOI'O YHACEI. DHEPTUs | HAa ONpe/ieJIeHUue Pe3yJbTaToOB SAEPHBIX
CBSA3M aTOMHBIX siep. CBsA3b | peakiMii; aHaIu3 BO3MOKHOCTH WM
MaccChl U OHEpruu. Peaknuu | HEBO3MOXKHOCTH SIICPHON PEaKIUU.
CUHTE3a U JICJICHUS S1Ep. OueHKa SHEPTrUU CBSI3H JIEP C UCIIOIB30BAHUEM
Hcroynuku saeprun ConHua | popmynbl DUHIITEHHA.
v 3BE31. AnepHas OOcyxaeHue MepcneKTUB UCTI0Nb30BaAHUS
sHepreTuka. JlelicTBus YIPaBIsSEMOro TEPMOSAEPHOTO CUHTE3A.
pasMOaKTUBHLIX M3JIy4eHHH | OOCyXIeHHE MPEUMYIIECTB U SKOJIOTHIECKIX
Ha KUBBIE OPTraHU3MBI npo0ieM, CBSI3aHHBIX C SIIEPHOM SHEPreTUKOM
Hroro no pazgeny 17

IToBTOPUTEIBLHO-0000 1A AT MOTYJIb

[ToBTOpEeHUE 1
00001IeHNEe

coJiep KaHMs Kypca
¢busuku 3a 7-9 KIaccel

9

Cucremaruzanus u
0000111eHNEe TTPEIMETHOTO
coJiepKaHMs U OIbITa
NeSITETHHOCTH,
pruoOpEeTEHHOTO

IIpU U3YYEHUH BCETO Kypca
(bU3UKH OCHOBHOT'O 00IIIET0O
o0Opa3oBaHUs.

[IogrotoBKa K OCHOBHOMY
TOCy/IapCTBEHHOMY
IK3aMeHy Mo HU3HKE

TUIS1 OOYJarOITUXCS,
BBIOPABIINX 3TOT y4€OHbBIN
npeaMeT

BrimosiHeHre yueOHbIX 3aJaHuM, TPEOYIOMMX
JEMOHCTpAli KOMIIETEHTHOCTEN,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

— MPUMEHEHUS MTOTYyYEHHBIX 3HAHUU

JUTSl HAYYHOTO OOBSICHEHUS (PU3HUECKHIX
SABJICHUN B OKPYXKAIOLIEH MPUPOJIE,

B IIOBCEJIHEBHOM KU3HU U BBISBICHUS
(bu3HYECKIX OCHOB PsiJila COBPEMEHHBIX
TEXHOJIOT UM,

— MIPUMEHEHUS OCBOECHHBIX
DKCIEPUMEHTAJIbHBIX YMECHUN

JUIs1 UccrieioBaHusl GU3NUYECKUX SBJICHUIA,
B TOM YHCJIE I IPOBEPKU THIIOTES
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Y BBISBIICHUS 3aKOHOMEPHOCTEN.

Pemenne pacu€THbIX 3a7a4, B TOM YHCIE
IpEeAnoiaraiuX UCI0Ib30BaHue (PU3UUECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEP/KAHUNU
pa3IMYHbIX pa3/IeJoB Kypca (GU3UKH.
BoinosiHeHUE U 3a1IUTa TPYHIIOBBIX WU
WMHJIUBUYaJIbHBIX IPOECKTOB, CBSI3aHHBIX

C coJiep>KaHueM Kypca HU3UKH

Uroro o paznemny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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