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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3nke Ha YpPOBHE OCHOBHOTO OOIIETO OOpa30BaHWs COCTaBJICHA Ha
OCHOBE TMOJIO)KEHUN M TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOU
obOpaszoBaTenpbHOM TporpaMmbl, mnpeactaBieHHbIXx B PI'OC OO0, a Ttakxe ¢ yuéToM
¢denepanpHOll pabodeil mporpammbl BocnuTaHus U KoHnenuuu mnpenogaBaHus yueOHOTO
npeamera «Dusukay.

Copepxanue  mporpaMMmbl 1O (U3MKE  HAOpaBlieHO  Ha  (OpPMHpPOBAHUE
€CTECTBEHHO-HAyYHONH I'pPaMOTHOCTH OOYYaIOUIMXCS M OpPraHU3alUi0 H3ydyeHUs (QU3UKU Ha
NESATENbHOCTHOM OCHOBe. B mporpamme mo (pu3MKe yUHUTHIBAIOTCS BO3MOKHOCTH Y4e€OHOTO
npeamera B peanusanuu TpeboBanuit GI'OC OOO k miIaHUpPYyeMbIM JUYHOCTHBIM U
METaNpeMETHbIM  pe3yiabTaTaM  OOydeHHs, a  TaKKe  MEXIPEIMETHblE  CBS3U
€CTECTBEHHO-HAyYHBIX Y4EOHBIX PEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHMsL.

[Iporpamma 1o (Qu3MKe YyCTaHABIMBAET paclpelesieHne Y4eOHOro Marepualia Io
rojam o0yuyeHus (1o Kiaccam), MpeuiaraeT NpUMEPHYIO MOCJIEI0BATEIbHOCTh U3YUEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHS NPEIMETHOTO COAEpPKAaHUA U Y4€Te BO3PACTHBIX
ocoOeHHOocTeN 00y4aroIIUXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa € LEAbIO OKa3aHHUS METOAMYECKOW MMOMOIIU
YUUTEIO B CO3/IaHUU paboyeil MporpaMMel 110 y4eOHOMY MIpeIMETY.

dusnka SABISIETCA  CUCTEMOOOpa3yloIMM Uil €CTECTBEHHO-HAYYHBIX  Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (HU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOIECCOB M SIBJICHUIA,
U3y4aeMbIX XMUMHEH, Ouonorueil, actpoHomueit u ¢usnueckor reorpadueid, BHOCUT BKJIaJa B
€CTECTBEHHO-HAYyYHYIO0 KapTUHY MUPA, IPEIOCTABIAET Hanboee sICHbIe 00pa3iibl IPUMEHEHHS
HAy4YHOT0 METOJIa O3HAHUS, TO €CTh CII0c00a MOIyYeHUs! JOCTOBEPHBIX 3HAHUIN O MUPE.

Opna U3 TNIaBHBIX 3a7ad (pU3MUECKOro oOpa3zoBaHUsl B CTPYKType oOuiero oOpazoBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHON TI'pPaMOTHOCTM M MHTEpeca K Hayke Yy
00yJaromuxcs.

N3ydyenne ¢uznku Ha 0a30BOM YPOBHE MPEIINoJiaraeT OBJaJACHHE CIECAYIOIMIUMHU
KOMIETEHTHOCTAMH, XapaKTEPU3YyIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHATH SIBJICHHUA,

OLICHMBAaThb M MOHMMaThb OCOOEHHOCTH HAYYHOTO MCCIIEJOBaHMs; HWHTEPHPETUPOBATH

JaHHBbIE M HCIIOJIb30BaTh HAay4YHbIE JOKAa3aTeIbCTBA
JUISI TIOJTYYE€HHSI BBIBOZOBY.

enun uzyuenus: GU3NKU:

MPUOOPETEeHNE NHTEPECA U CTPEMIICHHS 00YUaIOIMXCsl K HAYUHOMY M3yYEHUIO MPUPOIBL,
Pa3BUTHE WX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TMIPEJICTaBICHUA O HAyYHOM MeETOje TMO3HaHus U  (OPMHUpPOBAHUE
UCCJIEIOBATEILCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHMS KaK pe3ysbTaTa U3Y4YEHHs OCHOB CTPOCHHUS
MaTepuu 1 (pyHIaMEeHTAIbHBIX 3aKOHOB (DM3UKH;

(dbopmMupoBaHUE TPEACTABICHUA O POIM (PU3UKU JUIS PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEJCTaBICHUH O BO3MOXHBIX cdepax Oynymed mnpodeccuoHanbHON
NESITENIBHOCTH, CBS3aHHOW C (PU3MKOW, MOATOTOBKA K JajdbHEHIIEeMy OOyYEHHI0O B ATOM
HaIpaBJICHUU.

JlocTxeHue STUX LeJell mporpaMmbl MO (U3MKE HA YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIIETYIOIUX 3a/]1a4:

npuoOpeTeHrne 3HaHUK O TUCKPETHOM CTPOCHUHU BEIECTBA, O MEXaHMUYECKUX, TETUIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUH  ONMChiBaTb U OOBACHATh  (PU3MUECKUE  SIBJICHUS C
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UCTIOJIH30BAHUEM TOJTyUYECHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHIIMX PACYETHBIX 3a7ad C HCIOJb30BaHUEM
(bu3nIeCKUX MOJeeH, TBOPUYSCKUX U MPAKTHKO-OPHCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAOI0AaTh PUPOTHBIC SBJICHHS M BBITIOIHATH OIBITHI, TJAOOPAaTOPHBIC
paboTHI M SKCIIEPUMEHTAIBHBIC UCCIISIOBAHUS C UCIIOIB30BAHUEM H3MEPUTEIIBHBIX IIPUOOPOB;

OCBOCHHE TPHEMOB pPabOThl ¢ HWHPoOpManuend (U3NUECKOTO COJICPKAHUS, BKIIOYAs
UH(POPMAIIMIO O COBPEMEHHBIX JTOCTH)KCHUAX (U3MKH, aHAIN3 M KPUTUYCCKOE OIICHHBAHHE
uHpopMmanuu;

3HAKOMCTBO CcO cdepamu  npodecCHOHATBHOW  JESATEIbHOCTH,  CBSI3aHHBIMH C
(GU3MKON, U COBPEMEHHBIMU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JOCTHIXKEHHSIX (DU3HUECKOM
HaYKH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
orBogutcs 238 wyacoB: B 7 kimacce — 68 wacoB (2 waca B Hemenmo),B 8 kiacce — 68
yacoB (2 gaca B Hezenio), B 9 kimacce — 102 yaca (3 yaca B Henelno).

[Ipemmaraemplii B mporpaMMe 1mo Gu3uKe mepeveHb JJ1a0opaTOPHBIX PAa0OT U ONTBITOBHOCHUT
PEKOMEHIATEIbHBIA XapaKTep, YUUTEIb JeIaeT BBIOOP MPOBEACHHUS JTaOOPATOPHBIX pabOT |
OMBITOB ¢  y4€TOM  HMHOUBUAYAIbHBIX  OCOOCHHOCTEH  OOydaromuxcs,  CIHCKa
OKCIEPUMEHTAIBHBIX 3aJlaHHWi, TpeJJlaraéMbIX B pPaMKaxX OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMeHa 10 (U3HUKe.

COJEPXAHUE OBYYEHUA
7 KJIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUH OKPYKAKIIEr0 MUPa

®usnka — HayKa o npupoze. ABneHus npupoapl. Gusnyeckue sIBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuunHbl. Mi3mepenue pusndeckux BennunH. Ouszndeckue npruOopsl.
[TorpemHoCcTh M3MepeHnit MexayHapoaHas CUCTEMA €IUHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKU M3Yy4aroT Nmpupoay. EcTecTBeHHO-HayuHbII
METOJ TO3HaHUS: HaOJIOJeHHe, MOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIJIBMKEHHE THIIOTES,
SKCHEPUMEHT 110 IPOBEpPKE THUIOTE3, OOBsACHEHHEe HabmogaemMoro spieHus. Onucanue
(bu3NYECKUX SIBJICHHUM C MOMOILBIO MOJIENIEH.

Jlemoncmpayuu

MexaHnyeckue, TEIIOBbIC, dJICKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue npuOOpkI U MpoLEaypa IPSIMbIX U3MEPEHH aHATOTOBBIM U IU(DPOBBIM
npudopom.

Jlabopamopuvie pabomwi u onvimoi

OmnpeneneHue EHB! ACTCHHUS IIKAIBI N3MEPUTEIHLHOTO IpUOopa.

N3mepenue paccTossHui.

N3mepenue o0bEMa )KUIKOCTH U TBEPAOTO TEa.

OnpeneneHue pa3MepoB MalbIX TEN.

N3mepenue temrnepatypsl IpyU HOMOIIM )KUJIKOCTHOIO TEPMOMETPA U JaTUMKa
TEMIIEPATYPBI.

IIpoBenenue uccienoBanus MO MPOBEPKE T'MIIOTE3BI: NAIBHOCTH IOJIETA IIAPHKA,
NYIICHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIle BBICOTA MTyCKa.

Pa3nen 2. [lepBoHaya/ibHbIe CBeJeHHs O CTPOEHHH BelllecTBa

Crpoenue BeliecTBa: aTOMbl M MOJIEKYJIBI, MX pa3Mepbl. OMNbITHI, JI0KAa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHne uvactul BeniecTBa. CBsA3b CKOPOCTH JBWXXEHUS YAaCTHL[ C TEMIIEPaTypOu.
bpoynoBckoe nBwxkenue, nupdysus. BzaumonelcTBue dvacTull BelIeCTBAa: MPUTSHDKEHHE U
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OTTAJIKUBAHHUE.
ArperaTHple COCTOSIHMSI BELIECTBA: CTPOEHHUE TIa30B, KHUAKOCTEHW M  TBEPIBIX

(KpUCTaUIMUECKHUX) Ted. B3auMocCBsI3b MEXIy CBOMCTBAMHM BEILECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHBIX COCTOSIHUN

BOJIBL.

Jlemoncmpayuu

HaoGmonenne 6poyHOBCKOTO TBUKEHHSL.

Hab6monenue nuddysun.

HaGmonenne  sBneHUil, OOBACHAIOIIMXCS  NPUTSIKEHUEM WM  OTTAIKUBAaHHEM
YaCTHI] BEIIECTBA.

Jlabopamopnuvie pabomwi u onvimol

Onenka 1uaMeTpa aToMa METOZIOM PsiIoB (C ucmoib3oBaHueM (Gororpaduit). OnbIThI 110

Ha0JII0/IEHUIO TEIJIOBOTO PacIIMpPEHUs ra3oB.

OnpITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOT'O IPUTSKEHHUS.

Pa3nen 3. /IBu:keHHe H B3aMMO/IeiicTBHE TeJl
Mexannueckoe aBmxeHue. PaBHOMepHOE 1 HepaBHOMEpHOE JIBUKeHHEe. CKOpPOCTb.
Cpeassist CKOpOCTh IIPU HEPABHOMEPHOM JIBUKEHUU. PacuéT myTu 1 BpeMeHu IBUKEHUSI.

SBnenue uHepuMH. 3aKOH MHepuuu. B3anmoneicTBue Tenl Kak NPUYMHA H3MEHEHUS
CKOpDOCTH JBWXEHHUs Tell. Macca kak Mepa mHepTHOCTH Tena. IlnoTtHocTe BemiectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIIECTBA.

Cwia kak XapakTepuCTHKa B3aumoneucTBusa Tenl. Cuna ynpyrocth M 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpa. SIBlieHHE TATOTeHHs W cuia Tsokectu. Cuia
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CroKeHHME CHII, HAIPaBJICHHBIX 110
onHou npsimoi. PaBronelicTByromas cui. Cuia TpeHns. TpeHne CKOJIBKEHHS U TPEHUE TTOKOSI.
Tpenue B IpUpoae U TEXHUKE.

Jlemoncmpayuu

Habmronenne MexaHM4ecKoro JBUKEHUS Tela.

N3mepenune ckopocTH MPSIMOJIMHEHHOTO JIBUKEHUS.

Habnionenue siBeHUs HHEPLUH.

Habmonenne n3MeHeHus CKOpOCTH MPU B3aUMOCHCTBUY TETI.

CpaBHeHME Macc MO B3aMMOICHCTBUIO TEIL.

CnoxxeHue cuil, HalpaBJICHHbBIX 110 OJIHOM MPSMOM.

Jlabopamopuvie pabomwi u onvimol

OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUs (IIapuKa B KUJIKOCTH, MOJETH
ANMEKTPUIECKOTO aBTOMOOUIIS U TakK Jiajee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa Wi IIapyuKa 10 HAKIIOHHON
IJIOCKOCTH.

Ornpenenenyie MIOTHOCTH TBEPIOTO TENA.

OmnBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTSHKEHHS (JeopMaIii) MPYKUHBIOT
IIPWIOKEHHOM CHUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tejlau
XapakTepa CONPUKACAIOIMINXCS TOBEPXHOCTEN.

Paznen 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB

HNasnenne. CrnocoObl yMEHBUICHHS W yBelIMueHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JlaBlieHUsl raza oT o0bEma, Temmeparypbl. llepenaua naBineHuss TBEPIABIMU
TeJIaMHM, KUIKOCTSAMU M rasamu. 3akoH [lackansa. IIHeBMaTnueckue MammHbl. 3aBUCHMOCTh
JIABJICHUS KHUIKOCTH OT TiyOuHbl. ['mapoctatnyeckuil mapagokc. CooOIiaromuecs: coCyabl.
['unpaBnuyeckre MEXaHU3MBI.

AtMocdepa 3emnau u atMocdepHoe naBieHue. [IpUuuHBl CyIIECTBOBAaHUSI BO3IYIIHON
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obonouku 3emnu. OnbiT Toppuuermu. M3mepenue arMocepHoro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EpHOro JAaBI€HUSL OT BBICOTHI HaJl ypoBHEM MOpsi.IIpubops
JUTS1 U3MEPEeHUs aTMOC(EPHOTO JaBICHUS.

JleficTBHE )KUJIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akon Apxumena. [InaBanue Ten. BozayxomiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenava naBieHUs KUAKOCTHIO U Ta30M.

Coob1maronuecs CoCy/Ibl.

I'mppaBinueckuit mpecc.

[IposiBienue aeiicTBust aTMOCHEPHOTO AABJICHHUS.

3aBUCUMOCTD BBITAJIKMBAIOLIEH CUJIBI OT 00BEMA MOTPYKEHHOM YaCTH Tejla UTLIOTHOCTH
JKUAJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CHJIBI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue 1maBaHMs —TEN: [UIAaBaHWE WM MOTPYKEHHE Tel B 3aBUCUMOCTH
OT COOTHOIIEHUS MJIOTHOCTEMN TEa U KUJIKOCTH.

Jlabopamopnuwie pabomwi u onvimoi

HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJE€ OT 00bEMa TMOTPYXKEHHON B
YKUJKOCTh YaCTH TeJa.

OnpeneneHre BBITAUIKABAKONMIEH CWIbL, JACHCTBYIOIIEHW Ha TENO, MOrPYKEHHOE B
JKUAJIKOCT.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHJIBL, JEUCTBYIOLIEH Ha TeEJIO B
JKAJIKOCTH, OT MaccChl TeJa.

OnbITHI, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIbI, ACHCTBYIOLIECH Ha
TEIO B JKHUJIKOCTH, OT 00BbEMa MOTPYKEHHOW B JKHUJIKOCTh YacTU Tela U OT IUIOTHOCTH
YKUAJIKOCTH.

KonctpyupoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOJKM U OINPEACIICHUE €&
Irpy30I0ABbEMHOCTH.

Pa3nen 5. Pa6oTa u MomHoCTh. JHeprus

Mexanunueckas padota. MOMIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmio paBHOBecUs
pbiuara. [IpuMeHeHne npaBuia paBHOBECHUS pblyara K OJI0Ky. «30J10TO€ MPaBUIIO» MEXaHUKH.
KIIJ] mpocThix MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY M TEXHUKE.

Mexanunveckass sHeprud. KuHeTmueckas W moTeHUManbHas sHeprus. [IpeBpaiieHue
OJIHOT'0 BUJ]a MEXaHUYECKOM SHEPTUH B IPYroil. 3aKOH COXPAaHEHHUs YHEPTUN B MEXAHUKE.
Jlemoncmpayuu

[Tpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomwi u onvimoi

Onpenenenrie  pabOThI  CWJIBI TPEHUS TIPU  PABHOMEPHOM  JIBIDKCHHUH  Tela
10 TOPU30HTAIBHOM IMTOBEPXHOCTH.

HccnenoBanue yciaoBUM paBHOBECHS pblyara.

N3mepenue KI1/] HakJIOHHOM TIOCKOCTH.

N3yuyeHne 3ak0Ha COXpaHEHUSI MEXaHUYECKOU DHEPTHH.

8 KJIACC
Pa3nen 6. TenioBble siBJIeHUS

OCHOBHBIE MTOJIOKEHHUS MOJIEKYJIIPHO-KUHETHYECKOI TEOpUU CTpOeHus BeliecTBa. Macca
U pasMepbl aroMOB M MoOJieKyJl. ONBITbl, MOATBEPKAAIONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, )KMJIKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucraminueckue

6



u amopdubie Tena. OObsICHEHHME CBOWCTB Ta30B, KUIKOCTEH M TBEPABIX TeJl HA OCHOBE
MOJIOKEHUNW MOJEKYISIPHO-KUHETUYECKOW Teopuu. CmauMBaHUWE M KAaNWUIAPHBIE SIBJICHHUS.
TennoBoe pacupeHue u CxKaTue.

Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHUYKEHHSI YaCTHIL.
Buytpennsist sHeprusi. CrnocoObl HM3MEHEHUSI BHYTPEHHEW »JHEpruu: Tervionepeaada Hu
coBeplueHue padoTsl. Bupl Temionepeaadn: TEMIONPOBOIHOCTb, KOHBEKIUS, U3TyYEHUE.

KonnuectBo TemioTsl. YaenpHas TEIUIOEMKOCTh BellecTBa. TemaooOMEH M TEMIoBOE
paBHOBecue. YpaBHEHHE TerioBoro OanaHca. [lnaBiieHne U oTBepleBaHHE KPUCTAILTMUECKUX
BEILIECTB. YJenbHas TemioTa rasienus. [lapooOpazoBanue u kouaeHcauus. Mcmapenue.
Kunenue. Ynenbnas Ttemnora mnapooOpa3oBaHUs. 3aBUCUMOCTh TeMIIEpaTypbl KUIEHUS OT
aTMOC(EepHOTO JaBIICHHUS.

BnaxxnocTts Bo3yxa.

DHeprus TOIIMBA. Y AeNIbHAs TEIUI0TA CTOPAHHUS.

[Ipunmunsr pabotel TernoBbix asurateneit KIIJ| rtemnoBoro nasurarens. TemoBbie
JIBUTATEJIU U 3aIATA OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEeHUs U MPEBPAILEHUS YHEPTUU B TEIIJIOBBIX MIPOLIECCAX.

Jlemoncmpayuu

Habmronenne 6poyHOBCKOTO IBHKEHHUS.

Hab6monenue muddysun.

HaGmroienue siBieHuni cMaunBaHus U KaWIISPHBIX SBICHUM.

Habmronenue TennoBoro pacimpeHust Ted.

WN3menenne fmaBlieHHMs raza TMpud  H3MEHEHWHM O00bEMa W HArpeBaHWd WU
OXJIAXKCHUU.

[IpaBuna n3amMepeHus TeMIEepaTypshl.

Buasl Tennonepenayn.

OxmaxaeHne mpyu COBEPIICHUU pabOTHI.

HarpeBanue npu coBepiiieHn# padOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TETUIOEMKOCTEN PA3IUYHBIX BEILIECTB.

Hab6mronenue kuneHus.

Habmronenne noctosiHCTBa TEMIEPaTyphl NPU TJIaBJICHUU.

Mopenu TeNI0BBIX ABUTATEIICH.

Jlabopamopuvie pabomwi u onvimsi

OnbITHI O 0OHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJIIPHOTO TPUTSKEHUSI.

OnBbITHI 10 BRIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOW COJIM WIIM caxapa.

OMnbITEl TI0 HAOJIIOJIGHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTEH M TBEPIBIX
TeJl.

Onpenenenue qaBiaeHUs Bo3Ayxa B OaJJIOHE HINPHULIA.

OnbITHI, AEMOHCTPUPYIOIUE 3aBUCUMOCTH JaBJICHHS BO3JyXa OT €ro oobéma H



HarpeBaHUs WIN OXJIAXKICHHUS.

[IpoBepka rumoTe3bl JIUHEHHONW  3aBUCUMOCTH  JUIMHBI  CTOJOHMKA  YKUJIKOCTH
B TEPMOMETPHUECKON TPYOKE OT TEMIIEpaTypHI.

Habmronenne n3smMeHeHus: BHYTpEHHEN SHEPTUU Tejla B pe3yJibTaTe TeIuIonepe1auuu
paboThl BHEIIHUX CHJL.

HccnenoBanue siBIeHUS TEIUIOOOMEHA IMPHU CMEMIMBAHUM XOJIOAHOW U rOpsYEHBO/IBI.

OnpeneneHre KOJUYECTBA TEIUIOTHI, MOJIyYEHHOT'O BOJOW  MpHU TEII00OMEeHeC
HarpeTbiM METAIUNINYECKUM LUJIUHIPOM.

Omnpenenenue yaenbHol Te0EMKoOCTH BemlecTBa.MccnenoBanue

Iporecca uCapeHusl.

Ornpenenenrie OTHOCUTENBHOM BIAXXHOCTH Bo3ayxa.OnpeneneHue

yZEJIbHOU TEIJIOTHI IUIaBICHUS JIbJA.

Pa3nen 7. DiekTpruyecKkue U MATHUTHDIE SIBJIEHUSA

Onektpuszanus Ten. [[Ba poaa dIeKTpUYECKUX 3apsaoB. BzanmmonencTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBHCHMOCTH CHJIBI B3aUMOJCUCTBHSI 3apsKCHHBIX TENl OT BEIUYUHBI
3apsAI0B U PACCTOSIHUS MEX]Y TEIAMH).

Onektpuueckoe none. Hanpsok€HHOCTH dnexkrpryeckoro nois. [Ipuanun cyneprno3unumn
ANEKTPUUYECKUX TOJIEH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsAnoB. DJIEMEHTAapHBbIN 3iekTpuueckuil 3apsg. CrtpoeHue
aTtoma. [ IpoBOIHUKYN M AUDIIEKTPUKU. 3AKOH COXPAHEHHUs DJIEKTPUYECKOTr0 3aps/a.

OIEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAaHUS DJIEKTPUUYECKOro TOKa. MCcTOYHMKM
MOCTOSIHHOTO TOKa. J[eMCTBUS AJEKTPUUECKOT0 TOKa (TEIUIOBOE, XUMUYECKOE, MarHUTHOE).
DIIEKTPUUYECKUI TOK B KUJIKOCTSAX U ra3ax.

Onektpuueckas wnenb. Cuima Toka. OnekTpudeckoe HampsbkeHue. ConpoTHBIICHHE
MPOBOJIHUKA. YJEJIbHOE CONPOTUBICHUE BemlecTBa. 3akoH OMa Juisi ydyacTka ILElu.
[TocnenoBaTenbHOE U MAPAIIIEIIBHOE COEJUHEHNUE TIPOBOJIHUKOB.

Pabota u MOUTHOCTB 3eKTpUYECKOro Toka. 3akoH [xoyns—JleHna. DnekTpuuecKkue enu
U TIOTPEOUTENH dIIEKTpUUeCcKoi aHepruu B 0bITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHbIE MarHuThl. B3auMopnencTBUE IMOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJe€.
MaruutHoe nosie 3eMJIM U €ro 3Ha4YeHHe ISl KU3HU Ha 3emie. OnbIT Dpcrena.

MarnuTtHO€e noJie 3JIEKTPUYECKOro Toka. [[pumenenne anekTpoMarauToB B TexHUke. JlelictBue
MarHMUTHOIO IIOJISI HA NPOBOAHUK C TOKOM. OJEKTPOJBHUraTellb IOCTOSIHHOIO TOKa.
Hcnonb3oBanue dNEKTpOABUTATENEd B TEXHUYECKUMX  YCTPOMCTBAaX M Ha TPAHCIIOPTE.

OnbiTel  @apanesd. SBieHWe JIEKTPOMAarHUTHOM UWHAyKIUU. [lpaBuno JleHna.
OnektporeHeparop. CrnocoObl TONYyYEHHUS DJIEKTPUUYECKOM HHEPruu. ODIEKTPOCTAHLMUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTUH.

Jlemoncmpayuu

DIIeKTpHU3alus Tell.

JIBa poja 3JIEKTPUYECKHUX 3aps0B U B3aUMOJECHCTBHE 3apsKEHHBIX TEIL. Y CTPOMCTBO U

JNENCTBHE DIIEKTPOCKOIIA.

DneKkTpocTaTnyecKass HHAYKIUSI.

3aKOH COXpaHEHHUs IEKTPUUYECKHUX 3apsI0B.

[IpoBOAHUKH U TUIIIEKTPUKHU.

MopenupoBaHue CUIIOBBIX JTMHUH 3JIEKTPUUECKOTro noJjist. lcTouHuku

ITOCTOSIHHOTO TOKa.

JIEHCTBHS DIIEKTPUYECKOTO TOKA.

DNEKTPUYECKHUI TOK B KHUIKOCTH.

["a3o0BbIi pa3psa.

N3mepeHue cuiibl TOKa aMIepMeTpoM.



N3mepeHne 21eKTpUiecKoro HanpsKeHns BonbTMEeTpoM.Peocrar n

Maras3uH COIPOTUBIICHHM.

B3anmonencTBre MoCTOSHHBIX MarHUTOB.

MonenupoBaHre HEBO3MOKHOCTH pa3I€ICHMs IOJIKOCOB MarHuTa.

MonenupoBaHre MarHUTHBIX ITOJIEW TOCTOSHHBIX MarHUTOB.

OmnsIT DpcTena.

MarauTtHoe 1nojie Toka. JIeKTPOMarHuT.

JleiicTBE MarHUTHOTO I1OJIsI HA IPOBOAHUK C TOKOM.

DNEeKTPOABUTATEINb TIOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUS 31€KTPOMAarHUTHOM MHAYKIHMH. OTIBITHI

®dapanes.

3aBUCUMOCTb HaIIPABJICHHS MHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuwie pabomwi u onvimoi

OmnbIThI IO HAOIOEHUIO SJIEKTPU3ALMU TNl HHIYKIMEH U IPU COPUKOCHOBEHHUU.

WccnenoBanue AeCTBUS 3JIEKTPUUECKOTO MOJIS Ha MPOBOJHUKH U JuANeKTpuku. Coopka

Y TIpOBepKa pabOThI ANEKTPUUECKON LIENU MOCTOSHHOTO TOKa.

W3mepeHune U peryampoBaHue CUIIbI TOKA.

W3mepeHune 1 peryMpoBaHUE HATIPSKEHUS.

HccnenoBanue 3aBUCUMOCTHU CWJIBl  TOKa, MAYIIETO  Yepe3  Pe3ucTop,
OT CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  3JIEKTPUUECKOIO  CONPOTHUBIICHUS
IPOBOAHUKA OT €0 JAJIMHBI, IJIOIAU TONEPEYHOI0 CEYEHUS U MaTepHraIa.

[IpoBepka mpaBuia CIIOKEHUsI HANPSYKEHUH IPU MOCIEI0BATEIIBHOM COEIMHEHUUIBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiIa AJis CUIIBI TOKA IIPU MApaJIJIEIbHOM COEIMHEHNUN PE3UCTOPOB.

Onpenenenue padoThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOUTHOCTH ANEKTPUUECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOpeE.

NccnenoBanue 3aBUCUMOCTH CWJIBI  TOKa, MIyIIEro  4Yepe3  JIAMIIOYKY,
OT HAINPSKECHMS Ha HEM.

Onpenenenne KII/I narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJEMCTBUS IOCTOSIHHBIX MarHUTOB.

W3ydeHne MarHUTHOTO TOJI IOCTOSIHHBIX MarHUTOB MPU MX OOBEAMHEHUN Hpa3JIe/ICHUH.

HccnenoBanue neicTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnpIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIbl  B3aUMOJEHUCTBUA  KaTYIIKU
C TOKOM M MarHuTa OT CHJIbl TOKA ¥ HalpaBJICHNs TOKA B KaTYLIKE.

N3ydenne neicTBUS MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzyuenue paboThl AIEKTPOIBUTATEIS.

N3mepenue KII/I a5ekTpoaBUraTebHONM yCTaHOBKH.

OnBITHI IO UCCIIEIOBAHHUIO SIBJIEHMS 3JIEKTPOMArHUTHOM MHAYKLIMN: UCCIIEOBAHHE
M3MEHEHUI 3HAYCHUS U HAIIPABJICHUS UHIYKLIIHOHHOTO TOKA.

9 KJIACC
Pa3nen 8. Mexannuyeckue siBJieHUs!

Mexannueckoe nBuxkeHue. MartepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHMYeCKOro JBWKeHUsA. PaBHOMepHoe mnpsiMoiuHeiiHoe [BHkeHue. HepaBHoMepHOE
npsiMoauHeiHoe JBHKeHue. CpenHsisi 1 MTHOBEHHAas CKOpPOCTh Tejda NpPU HEPAaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe IpsiMOJIMHENHHOe JBrkeHne. CBoO0IHOE MajeHue.
Onbrtel [Manuines.



PaBHoMepHOe nBMxKeHME MO OKpyxkHocTu. [lepmon u dyacrtora oOpaieHus.
JIuneinas u yriioBast CKOpoCTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH Herotona. Tperuit 3akoH HproToHna.
[IpuHUMI Cynepno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHS! CKOJIbKEHHUSI, CHIIA TPEHHS
IIOKOS1, IPYTUE BUJIBI TPCHMUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOrO MaJeHUS.
JBwxenne maner Bokpyr Connpa. IlepBas kocmuueckas ckopocTs. HeBecoMocTs u
IIEPETPY3KHU.

PaBHoBecue matepuanbHON TOYkH. AOCOMIOTHO TBEpPHIOE Teino. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPeIUIEHHOM OChIO BpalieHus. MoMeHT cuisl. LlenTp TsoxecTu.

Nmnynec Tena. 3meHenne umnyinbca. VIMIynbe cuiibl. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBHKEHHE.

Mexanunueckas paboTa U MOITHOCTh. PaboTa cum TspkecTu, ynpyroctd, Tpenus. CBs3b
SHepruu M paboThl. [loTeHIManbHas SHEPTUs Tela, MOJHATOrO HaJ TMOBEPXHOCTHIO 3€MITH.
[lorenumanpHass dSHepruss cxatol npyxunbel. Kunermueckas oHeprus. Teopema o
KMHETUYECKON DHEPTUH. 3aKOH COXPAHECHHSI MEXaHUYECKON YHEPIHUH.

Jlemoncmpayuu

Habnroenne MexaHn4ecKoro JABUKEHHS Tella OTHOCUTENILHO Pa3HbIX TE OTCUETa.

CpaBHeHHE yTEN U TPAEKTOPUI JBHKEHHS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIBbHOPA3HBIX
TEJI OTCYETA.

N3mepenune ckopoCcTy U yCKOPEHUS MPSIMOJIMHEHOTO IBUKECHHUSL.

HccnenoBanne MpU3HAKOB PAaBHOYCKOPEHHOTO IBUKCHUS.

HaGmronenue ABuXeHMs! TeJa 1Mo OKPY>KHOCTH.

HabGnronenne  MexaHWYeCKUX  SIBIICHUH, TMPOUCXONAIIUX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUU OTHOCHUTEIHHO KaOWHEeTa(pU3UKH.

3aBUCHUMOCTb YCKOPEHHUS Tela OT MacChl Teja U JeicTByoIel Ha Hero cuibl. Habmonenue

pPaBEHCTBA CUJI IIPU B3aUMOJECHCTBUH TEIL.

N3meneHue Beca Tea Npyu yCKOPEHHOM JIBUKEHUU.

Ilepenauya nmnynbca npyu B3anMOJEHCTBUM TEIL.

[IpeoGpazoBaHus 3HEPTUH TPU B3aUMOJICHCTBUH TEll.

CoxpaHeHue UMITysbca Py HEYIPYroM B3auMOJIEHCTBUN.

CoxpaHeHune UMITyJIbCa MPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBHUH.

HabmoneHne peakTHBHOTO IBHXKEHHUS.

CoxpaHeHue MEXaHUYeCKOM SHEpPTrur Ipyu CBOOOTHOM IaJICHUU.

CoxpaHeHue MEXaHMYECKOM HHEpruM INpH JABWXKEHMM Tela I0JA JACHCTBHEM
MIPY>KUHBI.

Jlabopamopnvie pabomwi u onvimoi

KoHctpynpoBanue TpakTa misd pasroHa M JajJbHEWIIEr0 PaBHOMEPHOIO JBHYKECHHS
HIapUKa WU TEJIEKKU.

Onpenenenne cpenHeid CKOPOCTH CKOJIbKEHUs OpycKka WM JIBHJKEHUS IapuKa 1o
HAaKJIOHHOM IIJIOCKOCTH.

OnpeneneHre yCKOpEHUs Tejla IpPU PaBHOYCKOPEHHOM JIBUJKEHHH [0 HAKIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPH PAaBHOYCKOPEHHOM JBHKEHUU 0Oe3
Ha4yaJlbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €clii IpHU PaBHOYCKOPEHHOM JABIDKEHUHM 0€3 HadalbHOW CKOPOCTH
IYTU OTHOCATCA KakK psiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME IMPOMEXYTKH BPEMEHU
OJIMHAKOBBI.
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HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHSI OT CHJIbI HOPMAaJIbHOTO
JTABIICHUS.

Omnpenenennie k03P huULIMEHTa TPEHUS CKOJIbXKEHUS.

OmnpeneneHue >KECTKOCTH TPYKUHBIL.

Onpenenenrie  paboOThl  CWJIBI TpPEHUS TPU PABHOMEPHOM  JIBIXKEHUU  Teja
M0 TOPU30HTATBHON MOBEPXHOCTH.

Ompenenennie pabOThl CUIIBI YIPYTOCTH NMPHU MOABEME TPy3a C UCIOIH30BAaHUEM
HEMOJIBYKHOTO M TIOJIBUYKHOTO OJIOKOB.

N3ydenune 3ak0Ha COXPAaHEHUS SHEPTUU.
Pa3nen 9. Mexanuueckue KoJie0aHUsI U BOJTHBI

KonebarenpHoe nBmkenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHWI: MEPHUOJ], YacToTa,
ammuntyga. MareMaThyecKuid W TPYXKUHHBIM MasaTHUKH. [IpeBpareHue >SHEPruu MpU
KOJIeOaTeIbHOM JIBUKEHUU.

3aryxaromue konebanus. BoeiHyxaeHHbie konebanus. Pesonanc. Mexannueckue BOJHBI.
CBoiicTBa MexaHHYeCKHX BOJIH. [IpomonpHbIE W mMOmEpedHble BOJHBL. J[TMHA BOJHBI U
CKOpPOCTh €€ pacmpocTpaHeHUs. MexaHWYecKue BOJHBI B TBEPAOM Teje, CEUCMHYECKHUE
BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BeicOTa ToHA. OTpaskeHue 3Byka. MH(pa3Byk U yabTpa3ByK.
Jlemoncmpayuu

HaGmonenue konebanuii Te Mo NeWCTBUEM CUJIBI TSXKECTU U CUITBI YIIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Habnronenne BeIHYKIEHHBIX KosieOaHU U pe3oHaHca. PacripocTpanenue

MIPOIOJIBHBIX U TIOTIEPEUHBIX BOJH (Ha Mojienu ). Habmronenue 3aBUCMMOCTH

BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI pEe30HAHC.
Jlabopamopuvie pabomwi u onvimoi

Ormpezenenne 4acToThl U Mepro/ia KoJeOaHui MaTeMaTH4IecKoro MasTHiKa. OnpeeneHue

YaCTOTHI U TIEpUO/Ia KoJieOaHU MPYKUHHOTO MasTHHKa VcclienoBanne 3aBUCUMOCTH

neproja KoyueOaHui MOABEIICHHOTO K HUTU Tpy3a
OT JITTUHBI HUTH.

HccnenoBanne  3aBUCHMMOCTM  Mepuoja  KojeOaHWW — NPYKHMHHOTO  MasiTHUKA
OT Macchl rpy3a.

[TpoBepka HE3aBUCUMOCTH MEepUO/Ia KOJeOaHuil rpy3a, MOJABEIIEHHOTO K HUTH,OT
Macchl Tpy3a.

OnbITEI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH nepuosa KojdebaHuW NPy KUHHOTO
MasTHHKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBL.

N3mepenue yckopeHusi CBOOOAHOTO MaICHHUS.
Pa3nen 10. D1ekTpOMarHuTHOE MOJI€ U 3J1€eKTPOMATHUTHBIE BOJTHBI

DNEeKTPOMAarHUTHOE ToJIE. ONeKTpOMarHuTHbIE BOJIHBI. CaolicTBa
ANEKTPOMArHUTHBIX BoinH. Illkama  3JIeKTPOMArHUTHBIX BoJH. Mcnonb3oBaHue
3JEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3HU.

DJleKTpoMarHuTHas npupona cBera. CKopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA.
Jlemoncmpayuu

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

BomnHoBbIE CBOMICTBA CBETA.
Jlabopamopnvie pabomwi u onvimoi

N3ydeHne cBOWCTB AJIEKTPOMArHUTHBIX BOJIH ¢ TIOMOIIBI0 MOOUIILHOTO TeedoHa.
Pa3nen 11. CBeToBbIe ABJIEHUS

JlyueBass Mmozenb cBeta. Mcrounuku cera. [IpsimonuHeliHOe pacrpocTpaHeHHE CBETa.
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3atmenust ConHua u JIyHel. Otpaxkenue ceta. I1nockoe 3epkaiio. 3aKk0H OTpa)KEHHUs CBETA.

[Ipenomnenne cBera. 3akoH IpesnoMieHUs cBera. [losiHOe BHYTpEHHEE OTpaKeHUE
ceera. Mcnonp30BaHuE OJIHOIO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOJAX.

Jlunza. Xon nyuedr B nuH3e. OmnrTuueckas cucrema QoTroamnmnapara, MHUKpPOCKONa U
Teneckorna. ['11a3 kak ontuueckas cucrema. ban3opykocTs M 1allbHO30PKOCTb.

Paznoxenne OGenoro ceera B cnekrp. OmnbiTel HbtoToHa. CrokeHue CHEKTpaslbHbBIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu

[IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne nzo0paxkeHUM B MJIOCKOM, BOTHYTOM U BBITYKIJIOM 3epkaiax.[Ipenomienue

CBETA.

OnTHyecKkuii CBETOBO.

Xon myyeit B coOuparonieit TuH3e.

XoJ1 Iy4er B paCCEUBAIOIIEH JIMH3E.

[Tonyyenne n3o0pakeHuM ¢ MOMOILBIO JTUH3.

[Ipuniun neiicTBus gpoToamnmnapara, MUKpOCKOINa U TEJIECKONa.

Mopnens riasza.

Pa3noxxenne 6enoro cBeTa B CHEKTP.

[Tonydyenue 6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuvie pabomwi u onvimoi

NccnenoBanue 3aBUCUMOCTH yTJ1a OTPA)KEHUSI CBETOBOTO Jiyda OT yria najenus.lzyuenue

XapaKTepUCTUK N300paKeHU MTPEAMETA B IIIOCKOM 3epKalie.

HccnenoBanne 3aBUCHMOCTH yIuia PEJIOMIIEHUSI CBETOBOIO JIy4a OT yrja HaJcHUsHA
TPAHULIE «BO3LYyX—CTEKIIO».

[Tonyuenne nzo0pakeHU C MOMOIILI0 COOUpPAIOIIEH JIMH3HI.

Ompenenenrie (POKYCHOTO PACCTOSIHUST W ONTHUYECKOW CHUIIBI COOHMPAOIICH JIMH3HI.

OnpITHI O PA3IOKEHUIO OEJIOr0 CBETa B CIEKTP.

OneITHl TIO BOCTIPHUATHIO IBETAa MNPEIMETOB MPH UX HAOIIOJECHUU dYepe3 IIBETOBBIC
(UIBTPBIL.

Pa3nen 12. KBaHnToBbI€ IBJI€HHUS

Omnwitel Pesepdopna u mnmanerapHas wmonens aroma. Mopenbs atoma bopa.
Hcnyckanue u noryonienue ceera atoMoM. KBaHTel. JInHEHYaTbIe CIIEKTPHI.

PanuoaktuBHOCTE. Alnbda-, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sjpa.
Hyknonnas momens atomHoro siapa. M3ortonbl. PagmoaktuBHble mnpeBpamieHus. I[lepuon
noJyrypacnaja aTOMHBIX SIIEp.

SAnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsiA0BOTO U MACCOBOT'O YUCEN. DHEPTrUsiCBSI3U
aToMHBIX siep. CBsi3b Macchl W dHEpruu. Peakuuum cuHTe3a W naeneHus snaep. Mctounuwku
sHepruu ConHua U 3BE31.

SAnepnas sHepreruka. J[elcTBUS paguOAKTUBHBIX U3JIy4YCHUN HA KUBBIE OPTaHU3MBI.
Jlemoncmpayuu

CrekTpbl U3JIy4eHHs U TOTJIONIECHHUS.

CrexTpsl pa3InyHbIX Fa30B.

CunexTtp BoJIOpOIA.

Hab6monenue tpexoB B kamepe Buibscona. Pabota

CUYETUNKA HOHU3UPYIOUIUX U3ITYYEHUH.

Perucrpanus uszinydeHus npupoIHbIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopuwie pabomwi u onvimol
Habnroenne CrionIHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3ITyUYEHHUS.

12



HccnenoBanue TpeKoB: M3MEPEHHE SHEPTUU YACTULIBI IO TOPMO3HOMY ITYTH(TIO
dororpadusim).

N3mepenune pagnoakTUBHOTO QoOHa.

IHoBTOpHUTENILHO-0000 A0 M MOYJIb

[ToBTOpUTENBHO-0000IIAIOMINK  MOJYJIb  TpEIHAa3Hau€H JJs CHCTeMaTU3aluu U
000011IeHNsI TPEIMETHOTO COACPXKAHUS M OMNbITAa JEATEIbHOCTH, NPUOOPETEHHOTO MpPHU
U3Y4YEHHH BCEro Kypca (PU3MKH, a TakKe JJs MOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY
IK3aMEeHy MO (pU3MKE A7l 00yUaromuXcsl, BRIOPaBUINX 3TOT Y4eOHBIIMIIPEIMET.

[Ipy wm3yyeHMM [AHHOTO MOAYJS PEAIM3YIOTCS M CHUCTEMATU3UPYIOTCS  BUIBI
NESATENbHOCTH, HAa OCHOBE KOTOPBIX OOECHEeYMBAETCS JIOCTH)KEHHE MPEAMETHBIX M
MeTanpeIMEeTHBIX IITAHUPYEMBIX pe3yJIbTaToB 00y4YeHUs, POPMUPYETCS €CTECTBEHHO-HAyUHAas
IPaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJIOB MCCIIEIOBAHUS SIBJICHUW NPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSMHU OOBSCHATH (PU3UUECKHUE SBIICHUS,

IPUMEHSAsS TIOJy4CHHBIE 3HAaHMs, peEmaTh 3aJa4d, B TOM YHCJIE KAa4eCTBEHHBIE W
SKCIEpPUMEHTAIbHBIE.

[TpuHIIMNIATTBEHO ESITENBHOCTHBIN XapaKTep JAHHOTO pa3jiefla peain3yeTcs 3a CYETTOro,
YTO 00y4aroIuecs BBIOIHAIOT 3aJaHMsl, B KOTOPBIX UM IIpeAiaraeTcs:

HAa OCHOBE TOJYYEHHBIX 3HAHUU pACMO3HABaTh U HAYYHO OOBICHATH (PU3NYECKUE
SBJICHUS B OKPY’KAIOIIEH MPUPOJIE U TOBCEHEBHON JKU3HU;

MCIIOJIb30BaTh HAYYHbIE METO/bI UCCIIEIOBAaHUS (PU3NUYECKUX SBJICHUN, B TOM YHCIIE AJIs
IIPOBEPKHU TMIIOTE3 U MOIYYEHUS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATH HAy4YyHbIE OCHOBBI HamOoOJee BaXKHBIX JIOCTHIKCHHA COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, NPAKTUYECKOTO UCIIOJIb30BaHUS PA3JIUYHBIX UCTOYHUKOB DHEPIUH Ha
OCHOBE 3aKOHA MPEBPAILECHNUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJIOB JHEPIUHU.
NJJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOI'PAMMBI 1O ®U3UKEHA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3ydyenne ¢u3MKkd Ha ypOBHE OCHOBHOIO 0OIIEro  0oOpa3oBaHHUS HAIpaBJICHO Ha
JOCTH)KEHUE JINYHOCTHBIX, METANPEMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIbTATDI

B pesynbrate uzyueHuss (pU3MKM Ha YpPOBHE OCHOBHOIO 0O0Iero oOpa3oBaHUSY
obyyaroierocst 0yayT coOpMHUPOBAHBI CIEAYIOIINE TUYHOCTHBIC PE3YIHTAThI B YACTH:
1) mnaTpMOTHYECKOr0 BOCUTAHNS:

MIPOSABJICHNE MHTEpPECAa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
¢buznuecko HayKu;

LIEHHOCTHOE OTHOILIEHUE K TOCTH)KEHHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;
2) rpaKIaHCKOI0 M JYXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXICHHHM OOLIECTBEHHO-3HAUYMMBIX H
ITHYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JTOCTIKEHHUH (DU3HKHY;

OCO3HAaHHE BaXXHOCTHU MOPAJIbHO-3TUYECKUX IPUHIUIIOB B AESITEIIBHOCTH YYEHOTO;
3) 3cTeTHYECKOro BOCIUTAHNUSA:

BOCTIPUSITHE ICTETHUUYECKUX KauecTB (PU3UUECKON HAYKU: €€ TApMOHUYHOTO MOCTPOCHHMS,
CTPOrOCTH, TOYHOCTHU, TJAKOHUYHOCTH;
4) HeHHOCTH HAYYHOI0 O3HAHMS:

OCO3HaHHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUN, BAKHEUILIEH COCTABIISIOIIEH KYIbTYPHI;

pa3BUTHE Hay4YHOU JII0O03HATENBHOCTH, MHTEPEca K UCCIEA0BATEIbCKOM 1€ATEIbHOCTH;
5) popmupoBanus KyJbTYPbI 3/I0POBbsI M IMOIHOHAIBLHOTO GJIATOIOIYYHS:
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OCO3HAaHME IEHHOCTH Oe3omacHoro obpasa *KU3HH B COBPEMEHHOM TEXHOJOTUYECKOM
MHUpPE, BAXKHOCTH TIPaBWJI OE€30MaCHOTO TIOBEIEHUS Ha TpaHCIOpPTe, Ha JOoporax, ¢
ANEKTPUYECKUM U TETUIOBBIM 000PYIOBAHHEM B JOMAIIHUX YCIOBHSIX;

chopMUPOBaHHOCTH HaBbIKa pediiekcun, MpUu3HaAHUE CBOETO MpaBa HA OUIMOKY U TaKOTO
e TpaBa y Ipyroro 4yejJoBeKa;

6) TPyA0BOIro BOCHUTAHHUSA:

aKTUBHOE Y4acTHE B PEIICHUM MPAKTUICCKUX 3a/1a4 (B paMKaxX ceMbH, 00pa3oBaTeIbHON
OpraHu3aluu, Topoja, Kpasi) TEXHOJIOTUYECKON U COIMATbHONW HANPABICHHOCTH, TPEOYIOMIUX
B TOM YHUCJIE U (PU3NUECKUX 3HAHUIA;

HMHTEPEC K MPAKTUICCKOMY U3YUICHHUIO MTPO(ECCHii, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0rM4ecKoro BOCHUTAHMS:

OpUEHTAaIsl Ha MNpUMEHEeHHe (PU3NYECKUX 3HAHUU [UIsl pelieHus 3anad B 00JacTH
OKpYXalolleil cpe/ibl, MIIAHUPOBAHUS TIOCTYIIKOB M OLICHKH WX BO3MOKHBIX MOCIEACTBHIM 715
OKPYKaIOIEH CPEebI;

OCO3HaHHE II00ATHHOT0 XapaKTepa HKOJIOTHUYECKHUX MPOOIeM U MyTel X PEIICHHUS,

8) apanTanuu K H3MEHSIIOLUMCS YCJI0BHSAM COLUAIBLHOM U MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aUMOJICWCTBHM TPU BBITIOJHEHUH WCCIICIOBAHUNH W TPOCKTOB
¢dbu3nUecKoit HaNPaBICHHOCTH, OTKPBITOCTh OTBITY ¥ 3HAHUSM JIPYTHUX;

MOBBIIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO JeATeIbHOCTD;

NMOoTpeOHOCTh B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM YHCIIe (OPMYIUPOBATH UIIEH,
TOHSITHSI, TUTIOTE3bI O (PU3MUECKUX O0BEKTaX U SBICHUSX;

OoCco3HaHue Ae(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCT (PU3UKWY;

TUIAHUPOBAHUE CBOETO pAa3BUTHUS B TNPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUU;

CTpEeMJICHUE aHAJTU3UPOBATh U BBISIBISITH B3AaUMOCBSI3H TIPUPOJIBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3HUYCCKUX 3HAHUM;

OIICHKa CBOWX JIEHCTBUU C YYETOM BIMSHHS Ha OKDPYXKAIOIIYIO Cpeay, BO3MOXKHBIX
IJ100ATbHBIX TTOCTIECTBUH.

METAIIPEIMETHBIE PE3YJIbTATHI

B pesynabTaTe OCBOGHHs mMporpamMMbl MO (PU3WKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromerocss Oyayr cdhOpMUpPOBaHBl METaNPEAMETHBIE PE3YJIbTATHI,
BKJTIOUAIOIINE TT03HABATCIIbHBIE YHUBEPCAIBbHBIC YYEeOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHHBEpPCATbHBIC YICOHBIE JCHCTBHYSI, PETYISTUBHBIC YHUBEPCATbHBICYUCOHbIC ICHCTBHS.
IMo3HaBaTe/IbHBIE YHHBEPCAIbHbIE Y4eOHbIE TeHCTBHA
ba3oBble JJoruueckue JeicTBUA:

BBISIBIISITh M XapaKTCPU30BaTh CYIICCTBEHHBIC TPH3HAKA OOBEKTOB (SBIICHUN);

YCTaHABJIMBATH CYIICCTBCHHBIA MPHU3HAK KJIACCU(PUKAIIMHA, OCHOBAHHUS
JUTst 0000IICHHS U CPAaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEUHsS B pacCMaTPHBACMBIX (akTaxX, JaHHBIX U
HAOJTIOJICHUSX, OTHOCSIIMXCS K PU3NYCCKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M TPH W3YYCHUHM (DU3UYECKUX SIBICHUN W
MPOIECCOB, JIeNIaTh BBIBOABI C  HCIONB30BAHUEM  JCAYKTHBHBIX W  HWHIYKTUBHBIX
YMO3aKIFOUCHHUH, BBIIBUTATh THITOTE3bI O B3AaMMOCBS3X (U3NYCCKUX BCIIMYUH;

CaMOCTOSITEIbHO BhIOMpaTh Croco0 peuieHus yueOHoUM (u3nmyeckoil 3amayuu (CcpaBHEHUE
HECKOJIBKUX BapUaHTOB PEICHUsS, BEIOOP Hambosee MOIXOISAIIETO C yUETOM CAMOCTOATEIHLHO
BBIJICJICHHBIX KPUTCPUEB).
ba3oBble ucciienoBare/ibCKue 1eMCTBUA:

MCIOJIB30BaTh BOMPOCHI KaK MCCIIEOBATEIIbCKIUI HHCTPYMEHT IMO3HAHMSI; TPOBOJUTH  T10

CaMOCTOSITEIHHO COCTaBJICHHOMY TUIaHY OIBIT, HECIIOXHBIN
busznueckuil 3KCIepUMEHT, HEOOBIIOe UCCIEA0BaHNE (PU3NYECKOTO SIBJICHUS; OLICHUBATh Ha
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IPUMEHUMOCTb U IOCTOBEPHOCTb MH(OPMAIUIO, OJYYEHHYIO B X0J1€
UCCIIEIOBAHUS WM IKCIIEPUMEHTA;

CaMOCTOSITENBHO (POPMYIUPOBATH OOOOLIEHUS U BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOTO
HaOJII0IeHUs, OTIbITA, UCCIIEJOBAHNUS;

IPOTHO3UPOBAaTh BO3MOXKHOE JajbHeHlIee pa3BUTHE (PU3MUECKUX IIPOIECCOB, a
TaK)K€ BbIIBUTATh MPEANOIO0KEHUS 00 X Pa3BUTUHU B HOBBIX YCJIOBHUSIX M KOHTEKCTAaX.
PabGora ¢ unpopmanmei:

OPUMEHSATh  pa3jMuHble METOJbl, HMHCTPYMEHThl U  3alpOChl IpPH  IOHUCKE U
otOope MH(pOPMALIMK UITU JAHHBIX C YUETOM MPEUI0KEHHON yueOHOH pu3nyeckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETHUPOBATH MH(POPMALUIO PaA3TUUHBIX
BUJIOB U ()OPM MpeACTaBICHMUS;

CaMOCTOATENBHO BBIOMpAaTh ONTHUMAJIbHYIO (OpMY IpeacTaBlIeHUs HHOpManuu u
WUTIOCTPUPOBATH pellaeMble 3a/1a4ll HECIOKHBIMU CXEMaMH, AHMarpaMmmMaMu, UHOU rpadukoit
1 UX KOMOMHAIIUIMH.

KoMMyHuKaTHBHbIE YHUBepcajibHble yuyeOHbIe JeiicTBUA:

B XoJe 0O0CyXJAeHHs Y4eOHOro marepuaina, pe3yJbTaToB JIaDOpaTOPHBIX pPaldOT U
IPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh WUJEH,
HalleJICHHbIE Ha PeIlleHue 3a1a4H U MoIepKaHue 0J1aroKesaTeIbHOCTH OOLeHM S,

COIIOCTABIATh CBOM CYXKJAEHUS C CYXKJIEHUSIMH JApPYTUX YYacTHUKOB JHAJIOTa,
0oOHapy>KMBaTh pa3aN4Ke U CXOJICTBO MMO3UIINIA;

BBIPAKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M IMCbMEHHBIX TEKCTAX;

nyOJIMYHO  TMPEJACTaBIATh  PE3yJbTaThl  BBIIOJHEHHOTO  (U3UYECKOTO0  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAaHUS, IPOEKTA).

MOHUMATh U UCIOIb30BaTh NPEUMYIIECTBA KOMAaHAHON U UHAMBUAYAIbHOU pabOThI IPU
pelIeHuN KOHKPETHOU (pu3nueckoil mpooiemsl;

IIPUHUMATh LEIM COBMECTHOW JESITENIBHOCTH, OpPraHW30BBIBAaTh JACUCTBHS IO €€
JOCTUKEHUIO: PaCIpeeiATh POJIh, OOCYKIATh MPOLIECCHl U pe3ybTaTbl COBMECTHOM paboThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

BBIMOJIHATG CBOIO YacTh Pa0OThl, JOCTUTas KadyeCTBEHHOI'O pe3ysibTaTa IO CBOEMY
HAINPABJICHUIO U KOOPJIMHUPYS CBOU ACHCTBUS C IPYTUMU YJIEHAMU KOMaH/bL;

OLICHMBATh Kaue€CTBO CBOETO BKJaAa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIIBHO
chopMyIMPOBAaHHBIM yYaCTHUKAMU B3aMMOJCHCTBUS.

PeryiasitTuBHbIC YHMBepCaJbHbIe y4eOHbIe 1eiCTBUSA
Camoopranuszaums:

BBISIBIISITh MPOOJEMbl B KU3HEHHBIX M YUEOHBIX CUTyalUsX, TpeOYyIOIUX s
pereHus: GU3NIECKUX 3HAHUH;

OPUEHTUPOBATbCA B PA3IMUYHBIX MOAXOAAX MPHUHATUS pElIeHUd (MHIUBUIYaTbHOE,
NPUHSITHE PEIICHUS B TPYIIE, IPUHITHE PEIICHUM TPYIoif);

CaMOCTOATEIBHO COCTaBJATh AJNTOPUTM pEIIeHHs (U3NUYECKON 3ajJaud WM IJIaHa
UCCIICZIOBAaHUSI C Yy4YETOM HUMEIOMIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHpPOBATh MpeajaraeMble BapHaHThl PEIICHUM;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJLJIEKT:

JlaBaTh a/IeKBATHYIO OLIEHKY CUTYallMU U MpeiaraTh MiaH e€ U3MEHEHUs;

OOBSACHATH MPUYHUHBI JOCTHKEHUS (HETOCTH)KEHHSI) pe3yIbTaTOB JIEATEIbHOCTH, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OTIBITY;

BHOCHTb KOPPEKTHUBBI B JESATENBLHOCTh (B TOM YHCIIE B XOJ BBITOJHEHUS (QU3NIECKOTO
UCCIIEZIOBAaHUSl WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, U3MEHMBIIUXCSI CUTYalHi,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYAHOCTEH;
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OLICHUBATh COOTBETCTBUE PE3yJIbTaTa UEIU U YCIOBUSM.

CTaBUTH ce0sl Ha MECTO JPYroro dYejloBeKa B XOAE CIOpa WIM JUCKYyCCHU Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYToro.

npu3HaBaTh CBOE MpaBO Ha OMMOKY MpU pelieHud (GU3MYECKUX 3ajady Wi B
YTBEPKACHUAX HAa HAYYHBIE TEMBI M TAKOE K€ IPABO APYIoro.

HHPEIMETHBIE PE3YJIBTATBI

K koH1y 00ydyeHus B 7 kJjacce NMpeAMETHBIE PE3YJIbTAThl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxaTb CPOPMUPOBAHHOCTD Y 00YUAIONTNXCSI YMEHUIA:

UCIIOJIb30BAaTh  MOHATUA: (PU3MYECKUE U XHMHYECKHUE SBJICHUA, HAOJIO/ICHHUE,
9KCIIEPUMEHT, MOJENb, THUIOTE3a, €IUHULBI (U3NYECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE, JKUIKOE, Tra3000pa3HoOe), MEXaHWYecKOoe
JBUYKECHHE (paBHOMEpHOE, HEpPaBHOMEPHOE, IPSIMOJIMHENHHOE), TpaeKTopus,
paBHOAeHCTBYIOImass  cwi, Aedopmarus  (ympyras, — IJJacTUYecKasl),  HEBECOMOCTb,
COOOIIAI0IIHECS COCYIbI;

paznuuath siBeHus (Auddys3us, TEIIOBOE JBIKEHUE YAaCTUIl BEIIECTBA, PAaBHOMEPHOE
JNBIKCHHE, HEPAaBHOMEPHOE JABWKEHUE, UHEPLUS, B3aUMOJCICTBHE TEJ, PABHOBECUE TBEPBIX
TE€JI C 3aKPEIUIEHHON OCBIO BpalCHUs, epelada JaBICHUS TBEPABIMA TEIAMH, KUIKOCTIMH U
razamu, arMocepHoe JaBJIeHHE, IUIaBaHUE Tell, MPEeBpaAIICHUS MEXaHUYECKOW HSHEPTruu) M0
ONMCAHUIO HUX XapaKTEPHbIX CBONCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX JAHHOE
¢duznueckoe sBICHHUE;

pacro3HaBaTh MPOSIBJICHUE M3YUYEHHBIX (PU3MYECKUX SIBJICHUU B OKpPYXKAIOIIeM MHpE, B
TOM YHclie pU3nYecKue SBICHUS B IPUPOJIC: IPUMEPHI IBHKEHUS C PA3TMYHBIMU
CKOPOCTSIMU B KHUBOW W HEXHUBOW MPUPOJE, NEUCTBUE CHJIBI TPEHHUS B MPHUPOJE M TEXHUKE,
BJIMSHUE aTMOC(EPHOrO JaBJICHUS Ha XUBOM OpraHu3M, IUJIaBaHWE pbIO, pbluard B Tele
YeJ0BeKa, IPU TOM MEPEBOAUTH MPAKTHUECKYIO 33/1a4y B Y4EOHYIO, BBIJCNIATH CYIIIECTBEHHBIC
CBOICTBA (MMPU3HAKK) PUINIECKUX SBJICHUN;

OMMCHIBATh M3YUYECHHbIE CBOMCTBA TeNl M (PU3NYECKUE SIBJICHUS, UCIONb3Ys (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTb,
cujia ynpyrocTH, CHa TSKECTH, BEC Tella, CUJIa TPEeHHUsI, AaBieHue (TBEPIOTO Tela, JKUJIKOCTH,
ra3a), BbITAJIKMBAIOIas CUja, MEXaHUYecKasi paboTa, MOLIHOCTb, IJIEUO CHUJIbl, MOMEHT CHUJIbI,
KOA(PUIIMEHT MOJE3HOTO EUCTBUSI MEXaHW3MOB, KUHETHYECKasl U MOTEHIUAIbHASI DHEPTHUS),
IpU ONMUCAHUM TPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI HUCHOJIB3YEMbIX BEJIUYMH, HUX
0003HaYEHUS U €AUHUIIBI PUZUYECKUX BEITMYNH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO
(GUBUYECKYIO BEIMYUHY C IPYTUMH BETMYUHAMH, CTPOUTH rpadKu N3yUYEHHBIX 3aBUCUMOCTEN
(GUBUYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (M3MUECKUE SBICHUS W TMPOIECCHI, UCTIONB3Ys TIPaBUIIA
cloXKeHus: cwil (BIOJIb OAHOW mpsmoii), 3akoH ['yka, 3akon Ilackamns, 3akoH Apxumena,
NpaBWIO paBHOBeCHs phluara (OJ0Ka), «3070TOE MPABHIIO» MEXAHUKH, 3aKOH COXpaHEHUS
MEXaHHYECKOW SHEPTHH, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY3aKOHA M 3aIMMCHIBATh
€ro MaTeMaTU4YECKOE BBIPAKECHHUE;

OOBSCHATh (M3HUECKHE SBIICHUS, MPOIECChl U CBOWMCTBA T, B TOM YHCIE U B
KOHTEKCTE CUTyalun MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBJISITh
NPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOWTHh OOBSICHEHHE W3 1-2 JIOTMYecKMX IIaroB ¢
omopoil Ha 1-2 W3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUHM, (U3MUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3amaun B 1-2 JEWCTBHSI, UCIHONB3YysSd 3aKOHBI W (OPMYIIHI,
CBsI3BIBArONIME (M3MUECKHE BEIUYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3a/Jaud 3alUCHIBATH
KpaTKOE YCJIOBHE, MOJACTABIATh (PU3MUECKHE BEJIMYUHBI B POPMYIIBI U MPOBOJUTH PACUETHI,
HaXOAUTh CIIPaBOYHbBIE JaHHbIE, HEOOXOAUMBIE /1JIsl pEIICHUS 3a]1a4, OLIEHUBATbPEATUCTUYHOCTD
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TIOJTYYCHHON (PU3NYECKON BEITHUUHBL;

pacrno3HaBaTh IPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MPH IMOMOIIH (PHU3NIECKUX METOIOB,
B OIMCAaHWUU UCCIICIOBAHUS BBIIEIATH MMPOBEPSIEMOE TPEIION0KEHHE (THITOTE3Y), pa3inyaTh U
UHTEPIPETUPOBATH IMOTYICHHBIH PE3yabTaT, HAXOAUTh OITHOKHB XOJIE OTbITA, ACJIATh BBHIBOJIBI
TI0 €TO pe3yNbTaTaMm;

MPOBOJUTH OTBITHI MO HAOIOMCHUIO (PM3UYECKHUX SIBICHUNA WM (HU3NIECKIXCBOWCTB

TeN: GOPMYIIUPOBATH TPOBEPSIEMBIC TIPEIIONOKECHHS, COOMPATh YCTAaHOBKYH3

NPEUI0KEHHOTO 000PYA0BaHUs, 3aMCHIBAThH XOT OIBITa U (POPMYITHPOBATH BHIBOJIBI,

BBITIOJTHSATH MPSIMBbIC H3MEPECHHSI PACCTOSTHUS, BPDEMEHH, MAaCCHI Tella, 00bEMa, CHIIBI

U TEMIEpPaTypbl C WCIOJb30BAHHEM AaHAJIOTOBBIX W IU(POBBIX MPHOOPOB, 3aIKCHIBATH
noKa3aHusl MPUOOPOB ¢ YUETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTA U3MEPECHU;

NPOBOJIUTH HCCIICIOBAaHUE 3aBHCUMOCTH OJHOW (DU3MYECKOW BEIMYUHBI OT APYTrOH C
WCIIOJIb30BAHUEM TIPSIMBIX H3MEPECHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHKYIIIETOCS
Tela OT BPEMEHW JBIDKEHUS Tejla, CHIbl TPEHHUS CKOJBKCHHS OT Beca Tella, KadecTBa
00pabOTKH MOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIBI TPSHHS OT TUIOMIAAH CONPUKOCHOBEHUS
TEN, CHJBI YIPYrOCTH OT Y/UIMHCHUS TIPYKHWHBI, BBITAJKHBAIONMIEH CHJIBI OT 00BEMa
MOTPYKEHHOW YaCTH TeJla M OT TUIOTHOCTH JKHJIKOCTH, €€ He3aBHCHUMOCTH OT TUIOTHOCTH TeJla,
OT TJIyOWHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBHM IJIaBaHWs TEJ, YCIOBHA pPaBHOBECHS
pelyara W OJIOKOB, y4YaCTBOBAaTh B IUIAHUPOBAHWUH YUEOHOTO HCCIICIOBAHHS, COOHMpATh
YCTAaHOBKY W BBINIOJHATH HW3MEPEHUS, CIEIysS TPEUIOKCHHOMY IUTaHY, (QUKCHPOBATh
PE3YNBTATHI TIOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B BHJIC TPEIOKEHHBIX TaOIHUIY
U rpaduKoOB, JeNaTh BBIBOJBINO PE3yIbTaTaM UCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHS (M3MYECKHX BEIUYHH (IDIOTHOCTH BEIIECTBA
XKUJAKOCTH M TBEPJOTO TeJla, CHjla TPEHUS CKOJBKCHHUS, JaBIICHUE BO3/IyXa, BHITATKHUBAIOIIASL
CHJIa, JICUCTBYIOMIAs Ha TOTPYKEHHOE B KUAKOCTh TEJO, KOI(PHUIIMESHT MOJIE3HOT0 ACHCTBUS
MPOCTBIX MEXAHW3MOB), CIEAys MPEJIOKCHHOW WHCTPYKIMH: TIPU BBIMOJIHEHUH H3MEPEHHM
coOupaTh 3KCIIEPUMEHTAILHYIO YCTAHOBKY W BBIYHCIISATH 3HAYCHUE HCKOMOW BEJTMIMHBL;

coOiofaTh MpaBWiIa TEXHUKM Oe30MmacHOCTH mpu  pabore ¢  J1abopaTOPHBIM
000pyI0BaHHEM;

YKa3bIBaTh MPHUHIUIBI JCHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOIIAIOIIHMECS COCYAbl, OapoMeTp, pblYar, TOJBIKHBIN H
HETOJIBIKHBIN OJIOK, HAKJIOHHASI TNIOCKOCTH;

XapaKTepU30BaTh MPUHIIUIIBI IEUCTBHS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPONUCTB
C omopoi Ha WX omnucaHWsd (B TOM 4YHCIE: TOJIIIUITHUKA, YCTPOHCTBO BOIOIPOBO/IA,
THIPABINYECKUI TIPecC, MAaHOMETpP, BBICOTOMED, MOPIIHEBOW HACOC, apeoMETp), HCIIOIb3Ys
3HaHUS O CBOWCTBaX (UBNYECKUX SIBICHUW H HEOOXOoauMbie (U3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH TMPUMEPHl  (HAXOAWTh WHPOPMANMIO O MPUMEpPax) MPAKTHYECKOTO
UCTIOJIb30BaHUS (PU3MUYECKUX 3HAHWI B TTOBCETHEBHOW JKU3HHM JIJIsl 0OecreueHus: 6€301macHOCTH
npu oOpaimieHuu ¢ MpUOOpaMu U TEXHHUUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 37I0POBBS H
COOJTFOZICHHSI HOPM 3KOJIOTHYECKOTO MIOBEICHUS B OKpYXKaloIIehHcpee;

OCYIIECTBJIATh OTOOp HMCTOYHMKOB WH(popMmanuu B HWHTEpHETE B COOTBETCTBHHM C
3aJJaHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE HWMEIONIMXCS 3HAHUW W IMYyTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIJICIATH WH(OPMAIMIO, KOTOpas SIBISICTCS MPOTUBOPECUMBON HIIH
MOJKET OBITh HEJIOCTOBEPHOI;

WCIIOJIb30BAaTh TMPHU BHITIOJHEHUU YUYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO JTUTEPATyPy
¢dbuznueckoro conep)KaHusl, CIPaBOYHBIE MaTepUabl, pecypchl ceTn MHTepHET, BlaleTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOpPMAIMK M3 OAHON 3HAKOBOMH
CUCTEMBI B IPYTYIO;

17



co3iaBaTh COOCTBEHHbIE KpaTKHE MUChbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(MOpMaIy (U3NIECKOTro COACpkKaHUs, B TOM YHCIIE MyOJIUIHO
JienaTh KpaTkue COOOIIEeHUsI O pe3yJibTaTax MPOEKTOB WK YYCOHBIX UCCIEIOBAHUMN, IPU 3TOM
rpaMOTHO MCHOJB30BaTh W3YYCHHBIH MOHATUUHBIN ammapaT Kypca (QU3UMKH, COMPOBOXKIATH
BBICTYIUUICHHE MPE3CHTAIIUEH;

MIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U HUCCIEAOBAaHUN paclpeleNsiTb 00sI3aHHOCTU B
TpYIe B COOTBETCTBUHU C TMOCTABJICHHBIMHM 3aJadaMU, CJIEIAUTh 3a BBHIMIOJHCHUEM IIaHa
NENCTBUM, aleKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JI€ATE€ILHOCTD I'PYIIBI, BEICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJCHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOLIUX.

K xoniy obyuenus B 8 kjacce mpeaMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE JIOJKHBI
OoTpaxkaTb CPOPMUPOBAHHOCTD Y 00YUAIOITNXCSI YMEHHUIA:

HCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbl€ COCTOSIHUS BEIIECTBA, KPUCTATUIMUECKUE U aMOp(HBIE Tena,
HACBIIIICHHBIM ¥ HEHACHIIICHHBIA Map, BIAXXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrusi, TEIUIOBOM JIBUTATENb, JIEMEHTAPHBINA JEKTPUUECCKUI 3apsi/l, FIEKTPUUECKOEIOIe,
MIPOBOJIHUKH U JUDJICKTPUKU, TOCTOSTHHBIN DJIEKTPUUYECKUN TOK, MArHUTHOE TI0JIE; pa3IndaTh

ABJICHUS (TETUIOBOE PACIIUPEHHUE U CKaTUe, TeIUlonepeaya, TeIIoBOe pAaBHOBECHE,
CMaYHMBaHHUeE, KalWUIIpHbIE  SIBJICHUS,  WCIApeHHe,  KOHJCHCAIIUA,
IUTaBJICHUE, KPUCTAJLTU3AIIHS (oTBepaeBaHmE), KUTICHUE, Teruioneperaya
(TETIONPOBOIHOCTD, KOHBEKIIUS, U3IyUYCHUE), DIECKTPU3AIUS TEJ, B3aUMOICHCTBHUE3apSsIIOB,
JEUCTBUSI AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUEMArHUTOB,
NEHCTBUE MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, DJIEKTPOMATHUTHASUHIYKIIUS) 11O
OTHCAHUIO WX XapakTEepHBIX CBOMCTBHU HAa OCHOBE OIBITOB,

JEMOHCTPHUPYIOIIHX JaHHOE (PU3UUECKOE SIBJICHHE;

pacrno3HaBaTh MPOSBICHUE M3YyYEHHBIX (U3MUECKUX SIBICHHUM B OKPYXKAIOIIEM MHUpE, B
TOM 4ucie (U3MYECKHe SBICHUS B TPUPOJE: MOBEPXHOCTHOE HATSHKCHHE W KalUJUISIPHBIC
SABJICHUS B TIPUPOJE, KPUCTAUIBl B Tpupoje, u3nydeHue CoiiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHHUE pPOCHI, TymMaHa, WHEsS, CHEra, JJICKTPUYECKUE SIBIICHUS B
aTMocdepe, ANEKTPUUECTBO JKUBBIX OPTaHM3MOB, MAarHUTHOE IOJIE 3eMJIH, JIpeiid MOIOCOB,
pOJIb MarHUTHOTO TOJIS JJis JKU3HU Ha 3emiie, MOJSPHOE CHUSHHUE, MPU ITOM IEPEBOIUTH
MPaKTUYECKYyI0 3ajady B Y4YeOHYIO, BBIJICNSATH CYIIECTBEHHbIE CBOWCTBA (MIPU3HAKH)
bu3NUECKUX SIBICHHUIA,

OMKCHIBATh U3YYCHHBIE CBOMCTBA TN M (PU3UYECKUE SBICHUS, MCIOIB3Ys (U3MUECKHE
BEIIMYMHBI  (TeMmmeparypa, BHYTPEHHSSI OHEPrusi, KOJWYECTBO TEIJIOTHI, yJAelIbHas
TEIJIOEMKOCTh ~ BEIIECTBa,  yJACJIbHAas  TEIUIOTa  IUIABJICHUS,  yJeJdbHas  TEIjaoTa
napooOpa3zoBaHus, yJaelabHas TEIJI0Ta CTOPAHUS TOIUIMBA, KOO(PPHUIIMEHT MOJIE3HOTO JEHCTBUS
TEIJIOBOM MAaIlMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3yXa, JJCKTPUUYECKUM 3apsij, Cujia TOKa,
ANEKTPUYECKOE HAMNpsDKEHUE, COMPOTHUBJICHHUE TMPOBOJHUKA, YAEIbHOE COMPOTHUBICHUE
BEIIECTBA, Pa00OTa M MOIIHOCTH AIEKTPHUECKOTO TOKA), IPU ONMHCAHUH MPABUIHLHO TPAKTOBATH
(bu3HUeCKnii CMBICI HCTIONB3YEMbIX BEIMYMH, 0003HAYEHUS U SUHUIBI PU3NUECKUX BEIHYHH,
HaxoJIUTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C APYTHMU BEIMUMHAMH,
CTPOUTH TpaUKH U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3MUECKHE SBICHUS U TIPOIECCH, HUCIOIB3Ys
OCHOBHBIC TIOJIOKEHUSI MOJEKYISIPHO-KHHETUUECKOW TEOPUU CTPOCHUS BEIIECTBA, TPUHITUII
CYMEPIO3UIMH MoJieH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa,3akoH Oma s
ydyacTka 1enu, 3akoH Jxoyns—JleHna, 3akOH COXpaHEHUsI HHEPIrHH, MPU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aMHCHIBATH €T0 MATEMATHIECKOCBBIPAKCHHE,

00BSACHATH (PU3MUECKHE MPOIECCH U CBOMCTBA TeJl, B TOM UUCJE U B KOHTEKCTE CUTYyaIHid
MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbBIABIATH NPUUMHHO- CJIEJICTBEHHbIE CBS3H,
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CTpPOUTH OOBsCHEHHE M3 1—2 JOrMYeCKHUX IIaroB ¢ OMOpod Ha 1-2 U3yyeHHBIX CBONCTBA
¢u3nUecKux SBICHUN, GPU3NIECKUX 3aKOHOB MJITM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3amaud B 2—3 JEHCTBHS, HCIONB3ysd 3aKOHBI U  (POPMYIHI,
CBSI3BIBAIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3a/a4yd 3alluChIBATH
KpaTKoe YCJIOBHE, BBISBIIATh HEJOCTATOK JIAHHBIX JJIS PELICHMs 3a/lauM, BHIOMpATh 3aKOHBI U
(dopMyIibl, HEOOXOUMBIE NIl €€ peleHUus, MPOBOJUTh Pacdy€Thl U CPABHUBATH IIOJIYUEHHOE
3HaueHue (PU3NUECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh NpPoOIEMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIU (PU3HYECKUX METOJIOB,
UCIIOJIb3Yysl ONMCAHHWE MCCIIECJOBaHUs, BBIIEIATh HPOBEPSEMOE IMPEANON0KEHNE, OLICHUBATh
IPABWIBHOCTh MOPSKA IPOBEIECHUS UCCIIET0BAHNS,IENATh BHIBOIBL;

IPOBOJUTH OIBITHI IO HAOIIOJCHUIO (PU3NYECKUX SBICHUN WM (PU3UUYECKUX CBOWCTB Tell
(KanWJUIApHBIE SIBJIIEHUS, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT €ro o0bEéMa, TeMIleparypsl,
CKOPOCTH TMpollecca OCTHIBAaHMS M HarpeBaHMs IPU H3JIYYEHHH OT I[BETa H3JIy4arolei
(mornomiaroei) MTOBEPXHOCTH, CKOPOCTh UCIIApPEHHUS BOJIbl OT TEMIIEPATYypPhI
KHUJIKOCTH U TUIOIIAAH €€ MOBEPXHOCTH, HJIEKTPHU3ALMS TeJl U B3aUMOAECHCTBUE AIEKTPUUECKUX
3apsA0B, B3aUMOJACHCTBHE TMOCTOSIHHBIX MAarHMTOB, BHU3yajU3allUsl MArHUTHBIX TOJEH
NOCTOSIHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOIO IOJiI HAa IPOBOJHUK C TOKOM, CBOMCTBa
3JIEKTPOMAarHuTa, CBOMCTBAa 3JIEKTPOJABHUraTeNss IOCTOSHHOIO TOKa):  (OpMYIHPOBAThH
poBEpseMble MPEINOJIOKEHHUs,, COOMpPaTh YCTAaHOBKY U3 IPEII0KEHHOT0 00O0pYAOBaHUS,
OIMCHIBATH XOJ1 ONBITA U (HOPMYIHPOBATHBBIBOIBL;

BBINIOJIHATh MPSMBIE W3MEPEHUS TEMIEepPaTypbl, OTHOCUTEIbHONU BIIAKHOCTH BO31yXa,
CWJIbI TOKa, HAMPSOKEHHsI C MCIIOJIb30BAaHUEM aHAJIOTOBBIX IMPUOOPOB U TaTYUKOB (PU3NYECKUX
BEJIMYMH, CpaBHMBATh pE3yJbTaTbl H3MEPEHHH C Yy4€TOM 3a7JaHHOW  aOCONIOTHOU
HOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEI0BAaHUE 3aBUCHUMOCTH OJHOM (PU3MYECKON BEIWYMHBI OT JIPYrod ¢
UCIIOJIb30BAHUEM MPSAMBIX M3MEPEHHI (3aBUCUMOCTH CONPOTHUBIIEHHUSI IPOBOJHUKA OT €ro
JUTMHBI, TJIOUIAIM TIOTIEPEYHOI0 CEUEHHUsI U yJIeIbHOTO COMPOTUBIICHUS BEIECTBANPOBOIHUKA,
CWJIBl TOKa, MAYLIEro 4epe3 IMPOBOJHHUK, OT HANpPSLKEHHUsS Ha MPOBOJAHMKE, HCCIIEIOBaHUE
NOCJICZIOBATEIBHOTO W MApPAJJIENIBHOIO  COSAMHEHMM  NPOBOJHUKOB):  IIAHUPOBATH
UCCIIeIOBaHUE, COOMpPaTh YCTAHOBKY U BBIMOJHATh U3MEPEHUs, CIeays
NpeJIOKEHHOMY TUIaHy, (PUKCUPOBATh pe3yJabTaThl NOJYUYEHHON 3aBUCUMOCTH B BUE TaOIHUI]
U rpaduKoB, JeJIaTh BBIBOBI IO pe3yiIbTaTaM HCCIEI0BaHUS;

MPOBOJIUTh KOCBEHHBbIE M3MepeHHUs (U3MUYECKUX BEIWYUH (yAeNbHas TEIUIOEMKOCTb
BEUIECTBA, COIMPOTUBIIEHWE MPOBOJAHMKA, paboTa M MOLIHOCTh 3JEKTPUYECKOro TOKa):
IUTAHUPOBATh U3MEPEHUS], COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl MPEI0KEHHOU
UHCTPYKIIMH, U BBIYUCIIATH 3HAUCHUE BEJINYNHBI;

coOnrofaTh MpaBWiIa TEXHUKM Oe30MacHOCTH mpu paboTe ¢  J1abopaTOPHBIM
000pyI0BaHKEM;

XapaKTepU30BaTh MPUHIUIIBI AEUCTBHS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPONCTB
C OIOPOHM HAa MX ONHMCAHUA (B TOM YHUCIE: CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas
TypOuHa, aMIIepMETP, BOJBTMETpP, CUETUUK SICKTPUUECKOU SHEPTUH, DIEKTPOOCBETUTEIbHbBIE
npuOOpbI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE MPETOXPAHUTENH,
AJIEKTPOMArHuT, 3JEKTPOJBUTrATENIb IOCTOSIHHOIO TOKAa), MCIOJb3Yys 3HaHUS O CBOWCTBAX
busznueckux sSBICHUI U HEOOXOAUMbIE (PU3NUECKIEe 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTHIE TEXHMUYECKHE YCTPOMCTBA M HW3MEpPUTENbHbIE NPUOOPHI MO
CXeMaM M CXEMaTHYHbIM pPHUCYHKaM (KUJKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETp, JBUTATENIb BHYTPEHHErO CTOPAaHMs, AJIEKTPOCKON, PEOCTAT), COCTABIATH CXEMBbI
JNIEKTPUUECKUX LEeNe C IMOCIe0BaTeIbHBIM U IapauleIbHbIM COEIMHEHUEM 3JIEMEHTOB,
pa3ziuuasi ycI0BHble 0003HAUEHUS JIEMEHTOB AJIEKTPUUECKUX LENel;
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IOPUBOANUTE IpUMEphl (HaXOAuThb HUHPOpPMALMIO O HpUMepax) MPAKTHYECKOro
UCIIOJIb30BAHMS (PU3NUECKUX 3HAHUN B TIOBCEIHEBHOM JKU3HM JUIsl 0OecrieueHus: 0e30MacHOCTH
npyu oOpamieHud ¢ npudopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3[I0POBbS U
COOJIIO/IEHHSI HOPM 9KOJIOTMYECKOT0 MOBEAECHUS B OKpY KaroILel cpeje;

OCYILECTBIIATh TOUCK HH(popManuu (¢uzndeckoro coaepxkanus B HHTepHeTe, Ha
OCHOBE HMMEIOIIMXCSA 3HAHUW WU MYTEM CpPaBHEHUS JIOMOJHUTEIbHBIX UCTOYHUKOB BBIJIEISATH
UH(OPMALINIO, KOTOPAs! SIBJISETCS] MPOTUBOPEUMBOM HIIM MOKET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BATh IPU BHINOJHEHUH Y4YEOHBIX 3aJlaHUM Hay4HO-NOMYJISIPHYIO JINTEPATYPY
(u3MYECKOTro COJEpKaHMsI, CIIPAaBOYHBIE MaTepuaibl, pecypcbl ceTH VHTepHeT, BiaaeTh
npuéMaMl KOHCIIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMH(OpMAMU U3 OJHOW 3HAKOBOMU
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE U KpaTKUE YCTHbIE COOOIeHus, 00001mas
MH(OPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (PM3HUECKOTO COAEPKAHUA, B TOM UUCIIE MyOJINYHO
NPEJICTAaBIATh PE3yIbTaThl NPOEKTHOM WM HUCCIEN0BATENIbCKOW JEATEIbHOCTH, MPU 3TOM
IPaMOTHO HCHOJb30BaTh HM3YYCHHBIM MOHATUHHBIA amnmapaTr Kypca (PU3MKH, COIPOBOXKIATh
BBICTYIUICHHE NPE3EHTALNECH;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX MPOLIECCOB
pacnpenensaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTaBJICHHBIMM 3a/la4aMH, CIEIUThH
3a BBIOJIHEHUEM IUJJaHa JCWCTBUH M KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHUBATh
COOCTBEHHBII  BKJaa B  JEATEIBHOCTb TPYNIbl, BBICTPAaUBAaTh KOMMYHHMKAaTHBHOE
B3alMO/ICHCTBUE, MPOSBIISAS TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

K xoHny obydenus B 9 kjiacce mpeaMeTHbIE pe3ysibTaThl HA Ga30BOM YpOBHE JIOJKHBI
oTpaxkaTb CQOPMUPOBAHHOCTh Y 00YHAIOUTUXCSI YMEHU:

UCIIOJIb30BAaTh MOHATHUS: CHUCTeMa OTCY€Ta, MaTepualibHas TOYKa, TPaeKTOpus,
OTHOCHUTEIBHOCTh MEXaHUYECKOI0 JBMKEHHUS, Jedopmanus (ynpyras, IulacTi4eckas), TpeHue,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M IMEPErpy3KH, ILEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TENO, LIEHTP TSHKECTU TBEPJOrO Tejla, paBHOBECHE, MEXaHWYECKue KoyieOaHus U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAIA3JIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh M JaJIbHO30PKOCTh, CHEKTPbI UCITYCKAaHUS M IMOTJIOIICHUs, anbda-,
OeTa- U raMMa-u3Iy4eHUs!, U30TOIIbI, A/IepHAasi SHEPTEeTHKA;

paznuyath SBJICHUS (pPaBHOMEPHOE M HEpPaBHOMEpPHOE MPSMOJIMHEWHOE JBUKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBWXKEHHE, CBOOOJHOE TMaZeHHE TeJl, PaBHOMEPHOE
JBIDKEHUE TIO OKPYKHOCTH, B3aUMOJICHCTBHE TeN, PEaKTHBHOE JBI)KEHHUE, KojeOaTeslbHOe
JBIDKCHHE (3aTyxalollhue W BBIHYXKJEHHBIE KOJIeOaHMs), PE30HAHC, BOJHOBOE JBIDKCHHE,
OTpakeHHE 3BYyKa, MPSMOJMHEHHOE pacinpoCTpaHeHHe, OTpaK€HUE U NPEOMIIEHUE CBeTa,
MOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, Pa3JIoKeHHE OeJoro cBeTa B CIEKTP U CIOXKEHUE
CHEKTpaJIbHBIX I[BETOB, JUCIEPCUs CBETa, €CTECTBEHHas PaJMOAaKTHUBHOCTb, BOSHHMKHOBEHUE
JMHENYaToro CHeKTpa H3JIyYeHHs) MO OMHCAHUIO0 MX XapaKTEepPHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX TaHHOE (PU3NYECKOE SBIICHHE;

pacro3HaBaTh NPOSIBICHUE N3YUYECHHBIX (PU3NUECKUX SIBICHUH B OKPY’KaIOLeM MUPE(B TOM
yuciie Gpu3ndyeckue sSBJICHUS B MPUPOJIE: NMPUIMBBI U OTJIMBBI, JABMKeHUE MiaHeT ColHeuHON
CUCTEMbl, PEaKTUBHOE JBM)KCHHME J>XUBBIX OPTraHMW3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMHYECKHE BOJIHBI, LIYHAMH, 3XO, LIBETa TeJl, ONTHYECKHE SIBJIICHUS B
npupose, OHONIOTHMYecKoe JeWCTBHE BUIAMMOTrO, YIbTPapuOJIETOBOTO W PEHTIC€HOBCKOTO
U3ITy4YEHUN, €CTECTBEHHbIM paJUOAKTUBHBIN (OH, KOCMUYECKHE Iy4yd, PaTuOaKTUBHOE
U3IIy4YEHUE MPUPOAHBIX MHUHEPAJIOB, ACHCTBUE PAaJUOAKTUBHBIX H3JyYEHUH HA OpraHu3M
YeloBeKa), MPH JTOM MEPEeBOAMTH MPAKTUYECKYI0 3aJadyy B y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IIpU3HAKHU) (PU3HUECKUX SBIICHUI;

OIMCBIBATh U3YYEHHbIE CBOMCTBA TeNl M (DU3MUECKUE SIBJICHUS, UCIONIB3Ys (U3NYECKHE
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BEJIMYMHBI (CpeHsii M MrHOBEHHAash CKOpPOCTb Tejla MpH HEPaBHOMEPHOM JABUKECHHH,
YCKOpPEHHUE, NEepEeMEIIEHUE, MMyTh, YIJIOBas CKOPOCTh, CHJIA TPEHHUS, CWJIa YIPYrOCTH, CUia
TSAKECTH, YCKOpPEHHE CBOOOJHOIO MAJEHUs, BEC TeJa, HUMIIYJIbC TEla, HMIIYJIbC CHJIBI,
MexaHuueckass paboTa M MOIIHOCTh, MOTEHIMAIbHAS JHEPrus Tejla, MOJIHATOTO Haj
MOBEPXHOCTHIO 3€MJIM, NOTEHIMAIbHAs SHEPTUsl CHKATOW INPYKUHBI, KNHETHYECKasi SHEPrus,
NI0JIHAsE MEXaHWYecKas SHEprus, Mepuoj] W 4YacToTa KOJeOAaHWH, JUIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA@ TOHA, CKOPOCTh CBETA, MOKA3aTelIb MPEIOMIIEHUS CpPElbl), IPU ONMHCAHUU
NPAaBWIBHO TPAKTOBATh (U3MUECKUNA CMBICT MCIOJIb3YEMBIX BEIUYHMH, OOO3HAUEHUS U
eAVHUIBI (PU3UYECKUX BEJIIMYUH, HAXOAUTH (DOPMYJbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BEIUUYMHAMHU, CTPOUTH IPa(UKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBIICHUS U TPOIECCHI, HUCIONB3Ys 3aKOH
COXpaHEHMs SHEPTUH, 3aKOH BCEMHUPHOI'O TATOTEHUSI, IPUHIUIT CYTIEPHO3ULIUU CUJI, TPUHIIUI
OoTHOcUTENbHOCTU ['anmunes, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMMIIYJbCa, 3aKOHBI
OTPa)KEHUSI M TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAacCOBOI'O YHCEI MpU
AJIEPHBIX PEAKIUAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alMCHIBATH €0
MaTEMaTH4YE€CKOE BBIPAKEHUE;

OO0BSCHATH (PU3MUECKHE TPOIIECCH U CBOMCTBA TeJI, B TOM UUCJIE U B KOHTEKCTE CUTYyaIIHid
MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABISATh MPUYUHHO- CJEJACTBEHHBIE CBS3H,
CTpPOHUTH OOBSCHEHHE W3 2—3 JOTHYECKHX IIaroB C OMOpOod Ha 2-3 M3y4eHHBIX CBOWCTBA
bu3nueckux ABICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemath pacy€THbIE 3a/1ayMl (OMUpAroIfecs: Ha CUCTeMY U3 2—3 ypaBHEHUH), HCIOIb3Ys
3aKOHBl U (HOPMYJBI, CBSI3bIBAlOLIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHAIM3a YCIOBUS
3a/laydl 3alKChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAIOIIME WM M30BITOYHBIE JaHHbBIE,
BBIOMpATh 3aKOHBI 1 OPMYIIBI, HEOOXOAUMBIE IS PEIICHHUS], IPOBOJAUTH PACUEThI U OIIECHUBATH
PEATUCTUYHOCTD MOJYYEHHOT0 3HaYCHUSI (PU3UYECKOWBETUYNHBI,

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOXKHO PEIINUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3Yysl ONMCAHHE HCCIENOBaHMs, BBIIEIATh MPOBEPSEMOE MPENON0KEHNE, OILCHUBATh
NPABWIBHOCTh TOPSAJKAa NPOBEIEHUS HCCIEI0BAaHUsA, AENaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOJIOJEHUH U OIBITOB;

MIPOBOJUTH OTBITHI 10 HAOIIOACHUIO (U3NYECKUX SBJICHUN WM (PU3NUYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHs 3HEPIHM, 3aBUCHMOCTH MEpUOAA
KOJIeOaHUH TPYKUHHOTO MasiTHUKAa OT MaccChl rpy3a U >KECTKOCTUIIPYKUHBI M HE3aBHCUMOCTD
OT aMIUIMTYJbl MajibIX KOJeOaHUM, MPSMOJMHEHHOE pPacpOCTpaHEHUE CBETa, Pa3JIOKEHUE
0enoro cBeTa B CIEKTpP, U3YYEHHME CBOMCTB HM300pa)K€HUs B IUIOCKOM 3€pKajie M CBOWCTB
n300pakeHusl mpeaMeTra B cobOuparomeld JuH3e, HaOJIIOJCHHWE CIUIOIIHBIX M JIMHEHYaThIX
CHEKTPOB H3JIYYECHHUS): CaMOCTOSATEIbHO COOMpATh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000py0BaHMsI, OMUCKHIBATH XO/1 OMBITA U €r0 Pe3yabTaThl, (POPMYIUPOBATH BHIBODL;

MPOBOJIUTH TPU HEOOXOIMMOCTH CEpUI0 NPSIMBIX H3MEPEHUH, OIpenessisi cpenHee
3HAYCHHE M3MepseMoil  BenuuyuHBl  ((POKYCHOE pacCTOSHHE COOHMparolmiel  JHMH3BI),
000CHOBBIBAaTh BHIOOP crI0cO0a M3MEPEHHS (M3MEPUTETBHOTO MPUOOopa);

MPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH C MCIOJIb30BAaHUEM
OpSAMBIX M3MEPEHU# (3aBHCUMOCTbh MyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBHKEHHH 0€3
HAYaJIbHOM CKOPOCTH, TMepHoja KoieOaHWH MaTeMaTHYeCcKOro MasTHHUKAa OT JUJIMHBI HUTH,
3aBUCUMOCTU yrja OTPaK€HUS CBeTa OT Yyrja MajJeHuss W Yyrjla OpejoMJIeHHus OT yria
nasieHus1): TIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOATEIBHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH
pe3yabTaThl NOJYYCHHON 3aBHCHUMOCTH (PH3WYECKUX BEJIMYMH B BHJE TAaOMUI] U TpaduKOB,
Jie1aTh BBIBOABI 110 PE3yJIbTATAM UCCIIEI0BAHUS;

IPOBOAWTH KOCBEHHbIE H3MEpPEeHHs] (PU3NYECKUX BENUYMH (CpPelHsAsl CKOpPOCTh U
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YCKOpEHHE Tella TpPU PaBHOYCKOPEHHOM JBHKEHHH, YCKOpEHHWE CBOOOAHOrO MaJeHMUS,
KECTKOCTh MPYKUHBI, KOA((UIIUEHT TPEHHSI CKOJBKEHHUSI, MEXaHu4YecKasi paboTa MMOIIHOCTb,
4acToTa U Mepuoj KoieOaHuii MaTeMaTHUECKOro U MPYKUHHOTO MassTHUKOB, ONTHYECKAs CUIIa
coOuparonieif  JUH3bL, PAJAMOAKTUBHBIM  (OH): IJIAHUPOBATH M3MEPEHHUS, COOUPATh
HKCIIEPUMEHTAIbHYI0 YCTAHOBKY M  BBINOJHATH HM3MEPEHHUs, CIENys MPeI0KEHHOU
WHCTPYKLUHU, BBIYMCIISITh 3HAYECHHUE BEJIMYMHBI M AHAJIIM3UPOBATH MOJYYCHHBIE PE3YJIbTAThI C
y4€TOM 3aJaHHOM MOTPENTHOCTH U3MEPEHNH;

coOnrofaTh TMpaBWiIa TEXHUKH Oe30MacHOCTH TMpu  paboTe ¢  J1abopaTOpHBIM
000pyI0BaHHEM;

pa3nu4aTh OCHOBHBIE MPU3HAKH M3YYEHHBIX (U3MUECKUX MOJIETIEI: MaTepruaabHas TOUKa,
a0COIOTHO TBEPIOE TENO, TOUYEYHBIM HCTOYHUK CBETa, JIyd, TOHKAas JIMH3a, IUIaHEeTapHas
MOJIEJIb ATOMa, HYKJIOHHAsI MOJI€JIb @aTOMHOTO $1Ipa;

XapaKTepU30BaTh MPUHLUIIBI AEUCTBHS N3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPONCTB
C OMOpPOM Ha MX OMHUCAHUS (B TOM YHUCIE: CIHUJIOMETP, AATYUKU IOJIOKEHHS, PACCTOSTHUS U
YCKOPEHHUs, pakeTa, HXOJOT, OYKH, IEpPUCKOIN, (oToammapar, ONTUYECKUE CBETOBOJIBI,
CIIEKTPOCKOI,  JTO3UMETp, Kamepa  BuiabcoHa),  HCHONB3ys  3HAHUS O CBOWMCTBAaX
($u3nYecKUX SIBJICHUM U HEOOX0AUMbIE PU3NUYECKHE 3aKOHOMEPHOCTH;

WCIIOJIb30BATh CXEMBbl M CXEMAaTUYHbIE PUCYHKH HM3YUYECHHBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTENBHBIX ~ MPUOOPOB M TEXHOJOTMYECKHUX  MPOLECCOB  TpHU  PEIICHUU
y4eOHO-TIPAaKTUYECKUX 3a7a4, ONTHYECKHE CXEMbl [UIsl TIOCTPOCHUS H300paKEHUU B
IUIOCKOM 3€pKaJie M COOMparoIien JINH3eE;

NPUBOJIUTh TMpUMEPHl  (HaXOAUTh WHPOPMALMIO O TMPUMEPAX) MNPAKTUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM JKU3HU AJI oOecreueHus: 0e30MacHOCTH
npu oOpalleHuu ¢ NpudopaMu M TEXHUYECKHMMH YCTPOMCTBaAMH, COXPAHEHHUS 3/I0POBbS U
cOOJTIOZICHHSI HOPM SKOJIOTUYECKOTO MOBEACHHS B OKpYKaroIIecpese;

OCYIIECTBJIATh IMOMCK HHpopManuu (usnueckoro cojepxkanus B VHTepHere,
CaMOCTOSITEIbHO ~ (OPMYJIMPYSd TOWUCKOBBIA  3alpoC, HAXOAUTh NYTH  OIpeAeNeHus
JIOCTOBEPHOCTH  TIOJIy4YeHHOWM uWHGOpPMAIlMM HA OCHOBE HWMEIONIMXCS 3HAHUA U
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

WCIIOJIb30BAaTh IMPHU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO JIUTEpPATypy
(bu3nyecKoro conep)kKaHus, CIpPaBOYHbIE MaTepuaibl, pecypchbl ceTH VHTepHeT, BiaaeTh
npuéMaMi KOHCHEKTUPOBAaHUS TEKCTa, NMpeoO0pa3oBaHus MH(YOpPMALKMK U3 OAHON 3HAKOBOM
CUCTEMBI B JPYI'YIO;

co3/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(GOPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOrO COJEp:KaHUs, MYyOJUYHO MPEACTABIATH PE3YIbTAThl
IIPOCKTHOM WJIM HCCIENOBATEIbCKOM [EATEIBbHOCTH, IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh
U3YYCHHbIM TOHATUHHBIN ammapar u3y4aemMoro paszzieina (QU3MKHM W COMPOBOXKAATh
BBICTYIUJICHHE MPE3CHTAIMEH ¢ yUETOM 0COOCHHOCTEN ayIMTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumenoBanue KommuectBo | [IporpamMmmuoe conepkanrie | OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYaIOIMIUXCS
/T pa3/iesioB U TEM 4acoB

y4eOHOro npeaMera

Pasznea 1. ®usuka u ee poJib

B MO3HAHHUM OKPYKaIIEero Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoe. | BrisiBieHue paznuunii Mexny pU3nyeckuMu u
O MPUPOJIC SBneHUst TPUPOIBI. XUMHUYECKUMH TIPEBPaALICHUSIMHU.
dusnyeckue sIBIEHHUS: Pacno3naBanue u kinaccudukarus GU3NISCKUX
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJIEHUHM: MEXaHHUYECKUX, TEIJIOBBIX,
AIEKTPUUYECKUE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHEIE, CBETOBEIE, Habmronenue u onucanue Gu3NIeCKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUNHEL. OnpeneneHue 1EeHbI JCICHUS IIKaIbI
BEJTUYHMHBI N3mepenne puznueckux HU3MEPUTEIHLHOTO TIPHoOOpAa.

BeJIMunH. Pu3nueckue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexayHapoaHas cucteMa
SJIMHUI]

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHH C YYETOM NOTPELIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenune temneparypsl Ipy HOMOIIU
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPaTypHI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIIOCO0OB U3MEPEHUST HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIaTEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUM, MAJTBIX
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IpOMEXyTKOB BpemeHu. O0cyxieHue
IpearaeMbIX Coco0o0B

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre THIIOTE3, OOBACHIIOIIMX TPOCTHIE
HAy4YHbBI METO]T €CTECTBEHHBIE HAYKH SBJICHUSI, HAIPUMED:
IIO3HAHUS U3Yy4aroT IPUPOLY. — [I0YEMY OCTaHABIUBAETCS JBIKYILIEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJI TIO3HAHUS: — IIOYEMY B JKapKYIO ITIOTOly B CBETIION OJEKAC
HaOJIIOJICHHE, ITOCTAHOBKA MPOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenne
Hay4HOI'0 BOIIPOCa, CIOCOOOB MPOBEPKU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue nccieqoBaHus MO MPOBEPKE KAKOM-
HKCIIEPUMEHT IO IIPOBEPKE | TMOO TUIOTE3bI.
TUNO0TE3, 00OBSICHEHUE [TocTpoenue npocTedmmx Moaeen (pu3nIecKux
Ha0II0AaeMOr0 SIBJICHHUS. SBJICHHUM (B BUJI€ PUCYHKOB WUJIU CXEM ), HAIIPUMED
Onucanue GU3NUECKUX naJicHUE MpeaMeTa; NPIMOIUHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
Moelen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBeJIeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: HaGnronenue v uHTEpIpeTalysl OMbITOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OMnbITHI,
JTOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE
BEIIECTBA

CBUJETENBCTBYIOIINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEILECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas padbota o teme: «OreHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucrioap3oBanueM ororpaduii)y.
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIpmkeHue u
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBsI3b CKOPOCTH
JBYKCHUS YACTHIL

C TEMIIEPaTypoOi.
BpoyHOBCKO€ JBHXEHUE,
mudysus.
B3aumoneiicTBue yacTHIl
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHIE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

110 HaOJIOICHUIO TETIJIOBOTO PACIITUPEHUS T'a30B.
[IpoBenenue u 00bICHEHUE ONBITOB 110
O0OHapyKEHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
¥ OTTAJKUBAHUS

2.3 | ArperaTtHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSTHUSA
BEILIECTBA: CTPOCHUE I'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaIIIMYECKHX ) TE.
B3anmocss3e Mexay
CBOMCTBAaMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerHrueM. OCOOCHHOCTH
arperaTHbiX COCTOSAHUN
BOJIbI

Omnncanue (C UCIIOIB30BAHUEM MPOCTHIX
MOjieJIel) OCHOBHBIX Pa3jIu4Mii B CTPOCHHUH T'a30B,
XKUIKOCTEH ¥ TBEPBIX TEIL.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPBIX TeJ, OONBIION CKUMAEMOCTH ra30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4YECTH JKUJIKOCTH.

[TpoBeneHME OMBITOB, JOKA3BIBAIOIIHNX, YTO

B TBEPIOM COCTOSTHIH BOJIbI YACTHUIIBI HAXOIATCS
B CPEJIHEM JaJIbIIle JPYT OT ApyTra (TUIOTHOCTH
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBJICHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYIIIECTBOBAHMEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexanuueckoe BmxkeHue. | MccienoBanue paBHOMEPHOTO JIBHXKEHMUS,
JIBH>KCHUE PaBHOMeEpHOE 1 ONpeIEICHUE €ro NPU3HAKOB.
HepaBHOMepHOE fABmkenue. | HabmoaeHne HepaBHOMEPHOTO IBUKEHUS U
Ckopoctb. Cpenss ONIPENIEIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIpU JBH>KCHUSL.
HEPaBHOMEPHOM OnpeneneHre CKOpOCTH PABHOMEPHOTO
ABWKEHNU. Pacuér nytr 1 | OBMOKEHHMS (IIApUKA B KUIKOCTH, MOJEIH
BPEMEHU JIBUKECHUS ANEKTPUYECKOTO AaBTOMOOMIIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa M0 HAKJIIOHHOM IMIOCKOCTH
Pewrenne 3a1a4 Ha onpeieeHUE IyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JBUKEHUS.
AHanu3 rpauKoB 3aBUCUMOCTH IIYyTH U CKOPOCTH
OT BPEMEHHU
3.2 | NUnepuwmsi, macca, 4 Asnenue unepuuu. 3akoH | OOBICHEHUE U TPOTHO3UPOBAHUE SBJICHUIA,

IINTIOTHOCTBH

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
IBWKEHUS Tell. Macca kak
Mepa UHEPTHOCTH TeJIa.
IImoTHOCTH BelecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHULIE 00BEMA
BEIIlECTBA

00YCIIOBJICHHBIX MHEPITUEH, HAIPUMEP, YTO
MPOUCXOJIUT ITPH TOPMOKCHHH HITH PE3KOM
MaHEeBpEe aBTOMOOMUJIS, TOUEMYy HEBO3MOKHO
MTHOBEHHO IIPEKPATUTh JBM)KCHUE Ha BEJIOCHUIICC
WJIA CaMOKaTe U T. 1.

IIpoBeneHre u aHATN3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBIDKEHUS TeJa B PE3ybTaTe IeHCTBUS Ha HETO
JIPYTHX TEJl.

Pemenne 3ama4 Ha onpeiesieHue MacChl TeNa, €ro
00BbEMa U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3aMMOJIeUCTBUM Tell. VI3MepeHue Macchl Telna
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenne JIOTHOCTH TEJIa B PE3YJIbTATe
U3MEpPEHUs €ro Macchl M 00bEMa

3.3

Cuma. Buaper cun

14

Cuia Kkak xapakTepHUCTHKA
B3aMMOJICHCTBHS TEIL.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepeHne cuel

C IOMOIIBIO TMHAMOMETPA.
SIBNIEHNE TATOTEHUS U CHUJIA
TskecTH. Cua TSKECTH
Ha JIPYTUX TUIAHETax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaITPABJICHHBIX 10 OJHOU
IIPSIMOM.
PaBHOzelcTBYOIIASA CHIL.
Cuna tpenus. Tpenue
CKOJIb)KEHUS U TPEHHE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUUHBI
W3MEHEHHUSI CKOPOCTH TeJla WM €ro AedopMallui.
Onurcanue peanbHBIX CUTYallU B3aUMOICUCTBUS
TeJ C TOMOIIBIO MOJIEIEH, B KOTOPBIX BBOAUTCS
MOHSATHE U U300PAKEHHUE CHUITHI.

Nzyuenue cunwl ynpyroctu. UccnenoBanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yJIJTMHEHUS
PE3UHOBOTO IITHYpA WIN MPYKUHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIU, B KOTOPHIX
MPOSIBIISIETCS ICMCTBUE CUIIBI YIPYTOCTH
(YnpyrocTth mMsiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIN3 CUTYaIui, CBA3aHHBIX C SIBICHUEM
TATOTEHUSI.

OO0BsicHeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C UCIOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
WHEPIIUH.

H3MepeHI/Ie BC€Ca TCJia C IOMOIIbIO JUHAMOMCTpPaA.

O060CcHOBaHKE ITOTO CIIOCOOA U3MEPEHHUS.
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AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PAaBHOJICMCTBYIOIICH CHIL.

N3yuenune cunbl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS TIOKOSI.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyallul, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIECHUS WU
YBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IVIABAHWE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny
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Pa3znen 4. JlaBiienne TBEPABIX TeJl, KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEJIUUCHUS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUSA
rasa oT oonéma,
TEMIEPATYPHI.

Ananu3 u 00bsICHEHNE OTBITOB U MPAKTHUECKUX
CUTYalluH, B KOTOPBIX MPOSBIIAETCS CUIIA
JaBJICHMUS.

O6ocHoBaHKE CITIOCOOOB YMEHBIIIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

N3ydenne 3aBUCUMOCTH JaBJICHHS Tra3a
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUIKOCTSIMHU U Ta3aMH.
3akon ITackans

0T 00BbEMa U TeMIepaTyphl.

N3yuenue ocobeHHOCTEH Mepeauu TaBIeHUs
TBEPIBIMU TEIAMH, )KUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE JI0KA3aTEeNILCTBO 3aKOHA
[Tackans.

Pemenue 3amau Ha pacuéT naBiIeHUs TBEPIAOTO
Tena

4.2 | JlaBieHHE )KUIKOCTH 3aBUCUMOCTD JaBIICHUS HccnenoBanue 3aBUCHUMOCTH JIaBJICHUS KUJIKOCTHU
KUJIKOCTH OT TJTyOUHBI. OT ITyOUHBI TOTPYKEHUS U TNIOTHOCTH KUIKOCTH.
ITneBMarnueckue Mammnel. | HaOmonenrne u o0bsICHEHUE THAPOCTATUYECKOTO
I'uppocTratuaeckuit napajokca Ha OcHOBe 3akoHa [lackais.
napajokc. Cooomaromuecs | M3yueHne cooOImarommxcs cocy10B.
cocynsl. ['mapasimnyeckue | Pemenue 3amad Ha pacué€T qaBlIeHUs )KUIAKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THUAPABINYCCKOTO Mpecca, MHEBMATHYECKUX
MaIIIVH.
AHanu3 1 00BbsICHEHNE IPAKTUYECKUX CUTYallUH,
JIEMOHCTPUPYIOIINX MTPOSIBICHHUE JIaBJICHUS
KUJKOCTH U 3aKkoHa [lackansi, Harpumep
MPOIIECCOB B OPraHU3Me MPHU ITyOOKOBOTHOM
HBIPSTHUAN
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKcrnepuMeHTalIbHOE OOHApYKEHHE
JaBJIEHUE aTMoc(epHoe JaBJICHHE. aTMOoc(epHOro JTaBICHUS.

HpI/I‘-II/IHbI CymeCTBOBaHUA

AHanu3 1 00bsICHEHHE ONBITOB U IMPAaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipuboper

JUISL UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYalluH, CBSI3aHHBIX C JIEHCTBUEM
aTMoc(epHOro J1aBICHUS.

OOBsCHEHNE CYIIECTBOBAHUS AaTMOC(EPDI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUS Ha APYTUX MjaaHerax u Jlyne.
OO0bsacHeHrEe U3MEHEHHSI TUIOTHOCTU aTMOC(hEphl
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMochepHOTro
JTABJICHUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

JleicTBHE KUJIKOCTH U
rasza Ha Iorpy>Ke€HHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
Telo. BeiTankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
KUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
Omnpenenenre BEITATKUBAIOIICH CHJTBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KHUJIKOCTb.

[IpoBenenue n 00CykJI€HUE ONBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, ICMCTBYIOLIEH HA TEJIO
B KHJKOCTH, OT 00bEMa TOTPYKEHHOM

B )KHJIKOCTh YaCTH TeJIa U OT IIOTHOCTH
KUIKOCTH.

IIposepxa nezasucumocmu blmankugaouje
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccuvl meia.

HccenenoBanue 3aBUCHMOCTH Beca Tella B BOJIC

0T 00bEMa MOrpy>KEHHON B KUAKOCTh YACTHU TeNA.
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Pemenne 3a1a4 Ha MpUMEHEHUE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEICIICHUE €€
Ipy30II0ABEMHOCTH

Htoro no pazaeny
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Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEPIUs

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padoTa.
MourHocTh

OKCIEpUMEHTAIBHOE OIIPEICTICHHE
MEXaHUYECKOM pabOThl CUIIBI TSHKECTU

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY PAaBHOMEPHOM IEPEMENIEHUH Tea

110 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuér momHocTH, pa3BUBa€MOM NpU NOABEME
110 JIECTHUILIE.

Perenne 3a1a4 Ha pacu€T MexaHU4YECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS phlyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHU3MOB Ha IPUMEPE pbluara, MOJABUAKHOIO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
HccnenoBanue ycinoBusi paBHOBECHS pbluara.
OO6Hapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCITIOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHHUKE, a TAKKE

B ’KHBBIX OpraHu3Max.

DKCIEepUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT Mpu MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/[ HaKTOHHON MJIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TpaBuiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | Mexanuyeckast 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONPe/IeTICHUE N3MEHEHHUSI
SHEPrust Kunetuueckas u KMHETHYECKOW U MOTEHIMAIbHOW SHEPTUU TeNa
MOTEHINAIbHASI SHEPTUS. IIPU €T0 CKaThIBAHUHM 110 HAKJIOHHOM TUIOCKOCTH.
[TpeBpamenue ogaoro Buaa | DopmyupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKON SHEPTUU 3aKOHa COXPAHEHUSI MEXaHUYECKON YHEPTHUU.
B IPYroM. 3aKOH OO6cyxaeHue rpaHul IpUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHUs SHEPTUM.
B MEXaHUKE Pemenue 3a1au ¢ UCNOIb30BAaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro o pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[IporpammHoe copepkaHue

OCHOBHBIC BUABI ACATCIBHOCTH O6yanOHIHXCH

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBOMCTBA
BEILIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mMepbl aTOMOB U
MoJsIeKya. OMBbITHI,
IIOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPHUH.

Mogenu TBEPAOTO, KUIKOTO
¥ Ta3000pa3HOTO COCTOSIHUH
BEIIIECTBA.
Kpucrannuueckue u
aMmopQHbI€ Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPIBIX TEI
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMauMBaHue 1
KaNWUISIPHbBIC SIBIICHHUSL.
TeruioBoe paciMpeHue u
cxKatue

Hab6ntonenue v uHTEpIpeTalyst OnbITOB,
CBUJIETEJILCTBYIOLINUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHBIX BEIIECTB B BOJIE.

Pemienue 3a1a4 no o1eHUBaHUIO KOJIMYECTBA
aTOMOB UJTM MOJIEKYJI B €IMHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa moamsl Jlykpeuus «O npupoe
BEIICi») C U3J10KEHHEM 000CHOBAHUI aTOMHOM
TUIIOTE3bI (CMBICIOBOE UTeHHE). OLieHKa
yOeIUTEeTFHOCTH STUX 0OOCHOBAHMIA.
OO0nbsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
mubdy3un 1 pa3nuyuil MeXIy HUIMH Ha OCHOBE
ITOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILIECTBA.

OOBsicHEHUE OCHOBHBIX Pa3JIMuMii B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHHUI MOJICKYJIIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUS BEILIECTBA.
[IpoBenieHre ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIK caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUISIPHBIE IBJICHUS U
SBJICHUE CMAYlBaHUSI.

OOBsicHEHNE PONIH KaWIUISIPHBIX SIBJICHUI

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
ONBITOB MO HAOJIOIEHUIO TETNIOBOTO
PacCUIMPEHHUsI ra30B, KUIKOCTEN U TBEPABIX TEII.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEJI,
TEKYYECTH KMJIKOCTH (B TOM YHUCIIE, PA3HUILIbI

B TEKYUYECTH JUIsl Pa3HBIX JKUJKOCTEM),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOLTUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro 00bEMa u
HarpeBaHUs WIH OXJIAXKIEHUS, U X OObSICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpakTUYeCKUX CUTyalui, CBSI3aHHBIX

CO CBOMCTBAMM Ta30B, KUAKOCTEH U TBEPIBIX TEN

1.2

Tennosele mpouecchl

21

Temneparypa. CBsi3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yactull. BHyTpennss
sHeprus. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepleHre padotsl. Buabl
TEIUIONEepEaauHn:

O06o0cHOBaHKE TTPABUII U3MEPECHHSI TEMITEPATYPhI.
CpaBHeHHE pa3JIMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJI TeMIIePaTypHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tejla B PE3yNbTaTe TEIIONCPEIauM 1
pabOThI BHEITHUX CHII.

HaOmronenne u oObsICHEHHE ONBITOB,
00CyX/IeHHE MPAKTHYECKUX CUTYaIIHH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenbHasg TENI0EMKOCTh
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEILIOBOTO
6ananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAINTNYECKUX BEILIECTB.
VY nenpHas Terora
TIJIABJICHHUS.
[TapooGpazoBanue u
KoHAeHcaus. Mcnapenue.
Kunenue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BnaxunocTs Bo3myxa.
DHeprus TOIUIMBA.

VY nenpHas TerioTa
CrOpaHusl.

[TpuntUIIEI pabOTHI
TerIoBbIX ABurareiae KII1J]
TEIJIOBOTO JIBUTATEJIS.
TemnnoBbie IBUTATENH U

JTEMOHCTPUPYIOIINX PA3TUIHbBIE BUIBI
TEIUIONEPEaun: TeIUIONPOBOIHOCTD,
KOHBEKIINIO, U3ITyuYeHHE.

HccnenoBanue siBneHUs TEMJI000MeHa

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXIY FOPAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUIOTHI, TOJTYYSHHOT'O BOJION MPH TEII00OMEHe
C HarPeThIM METALTUICCKAM ITHITUHIAPOM.
Omnpenenenue (MU3MEPEHHUE) yIETBLHON
TEIUIOEMKOCTH BEIIECTBA.

Pemenne 3amay, CBI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TEIUIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
WCITIOJIb30BAHUS TETUIOBBIX CBOKCTB BEIIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKeHUS: TEIITON30ISLINS,
sHEprocoOeperaromue KpoIIiu,
TEPMOAKKYMYJISITOPBI | T. 1.

Habmronenue siBjeHui ncapeHus u
KOHJICHCAITUH.

HccnenoBanue mporecca uCapeHus

PAa3IMYHBIX )KUIKOCTEM.

OObsicHEeHUE SIBJICHUN UCTIAPCHHUS U
KOHJICHCAITMX HA OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX ITpoIIeccax

MOJICKYJIIPHOTO YICHHUSI.
HabGntonenue u 00bsicHEHHE Mpoliecca KUIEHus,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPATYyPhI
KUIICHUSI OT JAABJICHHUS.

Onpenenenue (M3MEpeHNE) OTHOCUTETBHOM
BJIQYKHOCTH BO3/1yXa.

Habnronenue nporecca rjiaBlieHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIb/IA.
CpaBHEHUE MTPOLECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IPU HarpeBaHUU aMOP(PHBIX TEJL.

Ornpenenenue (M3MEepeHKE) YASTbHON TETIOTHI
TIUTaBJICHUS JIbJIA.

OObsicHEHHUE SBIICHUH TUTABICHUS H
KpUCTAJUIU3AIIUU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUCHHUS.

Pemenne 3ama4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TEeTIoNepeauu MpH TUIABICHUH U
KpUCTAJUIU3AIUHU, UICTIAPEHUH U KOHJICHCAIIUH.
AHanu3 CUTyanuii MpakTUIeCKOro MPUMEHEHUS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TpejIKa U Jp.

AHanu3 paboTel 1 00BICHEHHE TPUHIUIIA
JEHUCTBHUS TETIJIOBOTO JIBUTATEJIS.

BrruncieHue KoqudecTBa TEIUIOTHI,

36



BBIJICJISIFOIIECTOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TomumBa, u KIIJI nBuraress.
OO0cyx1eHue 3K0JIOrHYECKUX TTOCIEeICTBUI
WCII0JIb30BaHU JIBUTATEICH BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUIPOIICKTPOCTAHIINI

Htoro no pazaeny
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Pasznen 2. DinekTpuyeckne u

MarHuTHbIC ABJICHUA

2.1 | DnekTpuuecKue
3apsIbl.
3apsKEHHBIE Tella U
UX B3aHMO/ICHCTBUS

7

DIIeKTpU3aLUS TEN.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencreue
3apsHKEHHBIX TETT.

3akoHn Kymnona (3aBUCUMOCTh
CHJIBI B3aUMOJIECHUCTBUSI
3apsHKEHHBIX Tell

OT BEJIMYMHBI 3apsI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsixénnocts
AIEKTPUYECKOTO TTOJIS.
[IprHIMD cynepro3uuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBonHUKHN U

Habmronenue u npoBeieHUE OMBITOB

10 AJIEKTPU3AIUHU TEJI IPU COMPUKOCHOBEHUH U
VHIYKIHUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OOBsiCHEHHUE MMPUHITUIIA ICHCTBUS AJIEKTPOCKOIIA.
OOBsiCHEHHUE SBJICHUMN JICKTPU3ALNN

IIPU COMPUKOCHOBEHUHU TEJl U UHAYKIIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIEKTPUYECKUX 3aPsJI0B B BEIIIECTBE.
Pacno3naBanmne n 00ObSICHEHHE SIBJICHHUI
AJIEKTPU3AIMY B TOBCETHEBHOM JKU3HMU.
Habmronenne n o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

Habmroierue ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUMN DJIEKTPUUECKOTO TOJIS.
HccnenoBanue AeUCTBUSA DIEKTPAUECKOTO TTOJIA
Ha MPOBOJIHUKH U JUIJIEKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

Y ci1oBus CyleCTBOBaHUS
3JIEKTPUYECKOTO TOKA.
HcTounnku moCcTOSIHHOTO
ToKa. JlercTBust
AIEKTPUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUA TOK

B KUJIKOCTSIX U razax.
DIIEKTPUYECKAsI LIETIb.
Cuna Toka. DJIEKTpHUUYECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 1Jig yyacTka
uenu. [locnenoBarenbHOE U
napajuieIbHOE€ COSTMHECHHE
POBOIHUKOB.

PaboTa u MOUTHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon Jxoyns—JIenna.
DIJIEKTPUUECKHUE LIENU U

HaGnronenue pa3nuyuHbIX BUIOB JE€HCTBHS
ANEKTPUYECKOr0 TOKA U OOHAPYKEHHUE ITUX
BUJIOB JICHCTBUS B IOBCEHEBHOM KU3HMU.
Ha0nronenue BO3HUKHOBEHHUS ra30BOT0 pa3psaa
Y DJIIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa 1 HCTIBITAHHUE HJIEKTPUUYECKON LIENU
IIOCTOSTHHOT'O TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3Mepenne aneKTpuyecKoro HanpspKeHUs
BOJIBTMETPOM.

IIpoBenenue u 0ObSICHEHHUE OTIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIIEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOAHUKA
OT €r0 JJIMHBI, IUIOMAAN TONIEPEYHOTO CEUEHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
IIPOTEKAIOUIETO YEPE3 PEZUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HATIPSKCHUS
Ha PE3UCTOpE.

[IpoBepka npasuiia ClI0KEHUS HAPSYKEHU N
IIPU TIOCJIEIOBATENIBHOM COEIMHEHUHN JBYX
PE3UCTOPOB.

IIpoBepka npaBuia A CUIIbI TOKA

IIPU NapaJUIEIbHOM COEAUHEHNN PE3UCTOPOB.
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OTPEOUTEH
AJIEKTPUIECCKOM SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHHE

AHanu3 cuTyaIui mociae0BaTeIbHOTO U
napaJyieIbHOTO COSTMHEHUSI IPOBOIHUKOB

B JJOMAITHUX JIEKTPUUYECKUX CETAX.

Pemenue 3anay ¢ ucnosib3oBanueM 3akona Oma
U popMyI pacyéTa SIEKTPUUECKOTO
COMPOTHUBIICHUS TIPH MOCIIEA0BATEILHOM U
napauieIbHOM COCIMHEHUU MTPOBOHUKOB.
Onpenenenre paboOTHI IEKTPHUIECKOTO TOKA,
IIPOTEKAOLIETO YEPE3 PE3UCTOP.

Ornpenenenre MOIHOCTH AJIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HanpspKeHUs Ha Her. Onpenenenue
KIIJI narpeBares.

Uccnenosanue npeoOpazoBaHus JHEPTUU

IpU MOIbEME IPy3a DJICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIIUATIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEIEH.
Pemienue 3amau ¢ ucnoiab30BaHUEM 3aKOHA
Hxoyma—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTossHHBIE MAarHUTHI.
B3aumoneiicteue
IIOCTOSTHHBIX MarHHUTOB.
MarsuTtHoe noiJie.
MarauTHOE 1oje 3eMIIn

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB MIPU UX 00OBEAMHEHUU U Pa3JICIICHUH.
HccnenoBanue MaroiuTHOTO B3aMMOIECHCTBUS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO MOJIS

Ha IIPOBOJIHUK C TOKOM.
DIIEKTPOBUTATENb
MIOCTOSIHHOTO TOKa.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSHHBIX MArHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUU U Pa3/ICTICHUU.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3yueHune aBaeHUs HAMArHUYMBAHUS BEIIECTBA.
HccnenoBanue AeMCTBUS IIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTD CUJIbI B3aUMOJEHUCTBUS KaTyLIK!
C TOKOM M MarHura OT CWJIbl U HAIIPaBJICHUS TOKa
B KaTyUIKE.

AHaJIN3 CUTyallMi NPAKTUYECKOTO IPUMEHEHNUS
AJIEKTPOMATrHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBILIJIECHHOCTH, MEJIUIIMHE).
N3ydyenue nencTBrss MAarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yyeHne nelcTBUS SJICEKTPOABUTATENS.
N3amepenue KIIJI anexkTpoasurarebHON
YCTaHOBKH.

Pacrio3naBanue 1 aHaIU3 pa3IM4YHBIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHTYKIIAS

OnbiTel @apajes. SABneHue
AJIEKTPOMArHUTHOM
unaykuuu. [Ipasuiio Jlenua.
DIIEKTPOreHepaTop.

OnbITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICTOBAHUC
W3MEHECHUN 3HAUCHUS U HaIIpaBJICHUA
HMHAYKOUOHHOT'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC

No HaumenoBanue Komuuectso | Ilporpammuoe conepkanue | OCHOBHBIE BUIBI JIEITEIBHOCTH O0yJarONTUXCS
1/ pa3/iesioB U TeEM 4acoB
y4eOHOro npeaMera
Pasznaen 1. Mexannueckue siBJeHUA

1.1

Mexaaudeckoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIUCaHUI

10

MexaHn4ecKoe IBHKEHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMepHOE
MPSMOJIMHENHOE IBUYKECHUE.
Hepasnomepnoe
IIPSIMOJIMHEWHOE JIBUKECHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIBUKECHHHU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJIMHENHOE JBUKEHUE.
CB00OIHOE T1aJIEHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE IBMXKEHNE

10 OKPYKHOCTH.

[Iepuon u yacrora
obpammenus. JIuneitHas u
YTJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHHE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO JABHKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJEIN
«MaTepHaIbHas TOUKa».

OnucaHyne MEXaHU4ECKOTO ABUKCHUS
paznuYHBIMU crioco0amMu (ypaBHEHHUE, TabIuLa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYallUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabmtoieHne MexaHMueCcKoro JABMKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
TE€JI OTCUYETA.

AHanu3 Tekcta ["anumes 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIITOJHEHHE 3aJaHUI M0 TEKCTY
(CMBICIIOBOE UTEHHE).

Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS
OpyCKa WM ABUKEHUS IIapyKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 u o0cyXaeHue crocoooB
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LenTpocTpemMuTebHOE
YCKOpEHHE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHU (IIapyKa B )KHIKOCTH, MOJACIIU
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
OnpeneneHue NyTH, MPOUIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTH MMyTH PABHOMEPHOTO
JIB>KEHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, UBMEPSIOIIUX CKOPOCTh
(CIUIOMETPOB).

Briuncnienne myTy ¥ CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJIUHEUHOM JBUKCHUU
Tea.

OmnpeneneHue NpoMIEHHOrO MYTH U YCKOPEHUS
JBIDKEHUS TeJa 1Mo TrpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEHOTO
JIBU>KEHUS T€Ia OT BPEMEHHU.

IIposepka cunomesvl: eciu

npu pagHOyCKOPEHHOM OBUNICEHUU

Oe3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAL
KaK psi0 HeUémHbIX Yuces, mo
COOmMEemcmeyouue NPOMedNCymKu 8pemeHu
00UHAKOBHL.

43



OnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HaKJIOHHOM TIOCKOCTH.

W3mepenne meproia M 9acToThl 0OparieHus
TeJa 10 OKPYKHOCTH.

OnpeneneHne CKOpOCTH PABHOMEPHOTO
JBUKEHUSA TeJia M0 OKPY>KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUYIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
Pacno3naBanue u npuOImkEHHOE ONTUCAHUE
Pa3UYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B IIPUPOJIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJaoUX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHna.
[IpyHIMD cymeprno3uuu
CHIL

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI
TPEHMUS.

Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habmronenue u 00CyXI€HUE OIBITOB

C IBMKEHHEM TeJla IPU YMEHBIIIEHUH BIIMSTHUS
JIPYTHUX TEJ, MPETSITCTBYIOMNX JBHKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJITHEHHE 33JIaHUI 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETA.

HaOmronenue u o0CyXa1eHue MEXaHUYECKUX
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Y ckopenne cBOOOTHOTO
najieHus. /[BrmkeHue rmiaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u eperpysku.
PaBHOBeCHE MarepuanbHOU
TOYKHU. AGCOTIOTHO TBEPI0E
Teso. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEMIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsKECTH

SABJICHUH, TPOUCXOJAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.

JlelicTBHS C BEKTOpaMU CHJI: BBITIOJTHEHHE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
TeJla OT MPWIOKEHHON K HEMY CHJIBI U MaCChI
Tena.

AHanu3 1 00bsCHEHUE SBJICHUN

C MCII0JIb30BAaHUEM BTOPOIo 3aKkoHa HbroTOHA.
Pemenue 3a1a4 ¢ uCNoab30BaHUEM BTOPOTO
3akoHa HblO0TOHA U MIpaBUIIa CIIOXKEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyarui, B KOTOPbIX HAOTIOIAt0TCS
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa ['yka.

Pewenne 3a1a4 ¢ NCMOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHUSA OT CHJIBI HOPMAJIBHOI'O AABJICHMAA.

OOcy:x1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Onpenenenue k03pGULIMEHTa TPEHUS
CKOJIbKEHHUSI.

N3mepenunie cuibl TPEHUS OKOSI.
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Pemenue 3a7a4 ¢ MCNOIb30BaHUEM (POPMYJIIBI
JUISL CHJIBI TPEHUS CKOJIBKEHHS.

AHanu3 IBUKEHHUS TEJ TOJIBKO MO IEHCTBUEM
CUJIBI TSIKECTH — CBOOOTHOTO MAJICHUSI.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaIeHUsI OT MACChI TeNa.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEN MEKTy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 1BUKEHUSI HEOECHBIX Tel

IO/ IEVICTBUEM CHUIIBI TATOTEHUS

(c UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB UH(MOPMALIHH).

Pemenne 3a1a4 ¢ NCIIOIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUTS pacy€ra CUJIbI TSIKECTH.

AHanu3 OpUrMHAIBHOIO TEKCTA,
ONMCBIBAIOILIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHS; BBIITOJIHEHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE YTEHUE).

Habmtonenue u o0cyx1€eHUuEe ONBITOB

10 U3MEHEHUIO BECa TeJIA ITPU YCKOPEHHOM
JIBUYKCHUU.

AHaN3 yCIIOBUI BO3HUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pemenue 3a1a4 Ha onpeneneHue Beca tena

B PA3JIMYHBIX YCIOBHSX.
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AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMYHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynece Tena. 3menenne
nMIyJbca. IMmysibe Cuibl.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHoe
JBHKEHUE.

Mexannueckas paboTa u
MOIIHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DJHEPTUU U
pabotsl. [loTeHumanbHast
SHEPrHUs TeJa, MOJHATOTO
HaJl IOBEPXHOCTHIO 3€MIJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUHU

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOUIUX NIEpeaady UMITYJIbCa

IIPY B3aUMOJEHCTBHUU TEJI, 3aKOH COXPAHECHHUS
UMITyJIbCa MPU a0COIOTHO YIPYTOM U
HEYNpPYyroM B3aUMOJECHCTBUU TEN.

AHann3 cuTyanui B OKPYKaroIEn KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue sIBICHNS pEAKTUBHOTO
JIBUKEHUSA B IPUPOJIE U TEXHHKE.
[IpumMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAJIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pewenne 3a1a4 ¢ NCNIOIB30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIPYTOCTH

IIPU NOABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO ¥ TOJIBHX)KHOTO OJIOKOB.
N3mMepenne MOIHOCTH.

N3Mepenre noTeHIMaabHOW SHEPTUH YIIPYTO
ne(hopMUPOBAHHON MPYKUHBI.
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N3Mepenre KUHETUYECKOM SHEPTHUM Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAIbHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIbHON Y KHUHETUYECKON SHEPTUM TeJla
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHHS] MEXaHUYECKOUN IHEPrUr

Mpu CBOOOTHOM TaJICHUHU.

[IpyuMeHeHne 3aK0Ha COXPAHEHUS
MEXAHUYECKOM YHEPTUU JJIsl pacyéTra

MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3daKOHA
COXpaHCHUA MEXaHUYECKOU 9HCPIUH

Hror

0 TIO pa3zery

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnueCcKue
KOJIcOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHMIi: mepuo,
4acToTa, aMILTUTY/1a.
Marematn4yeckuil 1
PYKUHHBIN MasTHUKH.
[IpeBpamenue seprun
IpH KoJIeOaTeIbHOM
JIBYKEHUH.

3aryxatonue KoeOaHusl.
BrinyxneHHbIe KoJie0aHusl.
Pe3onanc

HaOmronenne koyiebanuii mox JEUCTBUEM CHUII
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUH B OKPY’KAIOIIEM MUPE.
AHnanm3 Kojie0aHui rpy3a Ha HUTH H

Ha nipykuHe. OnpeeseHre 4aCTOThI
KOJICOaHHMI MaTeMaTHYECKOTO U TPY>KMHHOTO
MasTHHUKOB.

HaOmronenne  00bsCHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IIEpHUoaa
KOJIeOaHMI MOABEIIIEHHOTO K HUTH TPy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34d.

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KOJICOaHMI MPYKMHHOTO MAasSTHUKA OT MACCHI
rpy3a U )KECTKOCTH MPY>KUHBI.

[TpuMeHeHne MaTeMaTUYECKOTO U TIPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JJIST ONMCAHUS
KOJIeOaHM B OKpYKaIoeM MHUpE.

Pemenune 3ana4, CBSI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOW YacTOTHI (TIEpHo/ia) KojieOaHu
H3zmepenue yckoperus c60600H020 NaAOeHUs:

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHu4eCKHUE BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IpoonbHbIE U
MOIEPEYHbIC BOJIHBIL. [[mnHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHs.
MexaHn4ecKre BOJIHBI

B TBEPJIOM TEJIE,
CEMICMUYECKHE BOJIHBI.
3ByK. ['pOMKOCTb 3BYyKa 1
BbICOTA TOHA. OTpakeHue
3Byka. Mudpas3Byk u
yIBTPa3BYK

OOHapyxeHue U aHAJIN3 BOJTHOBBIX SBJICHUMN
B OKpY>KalollleM MUpeE.

Hab6nronenue pacnpocTpaHeHus MPOA0TIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
OoOHapyXeHUE aHAJIOTMYHBIX BUJIOB BOJIH

B IIpUpOJi€ (3BYK, BOJHBI HA BOAE).
Brruncnienne 1uHbI BOJIHBI U CKOPOCTH
pacrpoCTpaHEHUs 3BYKOBBIX BOJIH.
OKcnepuMeHTAIbHOE ONpeIeIeHUE IPaHuI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHUCJIE, C UCTOJb30BAHUEM
MY3bIKaJTbHBIX UHCTPYMEHTOB).

Hab6nronenue u 00bsiICHEHUE SIBJICHUS
aKyCTUUYECKOTO PE30HAHCA.
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AHanM3 OpUTrHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYyKa (WA YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPa3BYK

B MEJIMIIMHE U JIp.); BHIMIOJTHCHUE 3aJaHHi

10 TEKCTY (CMBICIIOBOE UTEHUE)

Htoro no pazaeny

15

Pa3nen 3. DiieKTpOMarHuTHOeE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI

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

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE U3yUYEHHUE CBOICTB
[ITxana >IEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30oBanue C TIOMOIIbI0 MOOMIBHOTO TenedoHa).
AJIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEeKTPOMAarHUTHAs IPUPOJa | AHAIU3 TEKCTOB, OMKMCHIBAIOIIMX MTPOSBICHHSI
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BonnoBbie CBOMCTBaA CBETA | )KHMBBIC OPTaHU3MBI, U3TyUEHHsI HEOSCHBIX Tel
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue U aHAJIN3 PA3IMYHBIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gpopmyi
JUTSL CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Wroro 1o pazgeny 6
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JlyueBast MOzIeIIb CBETA.
HUctounuku cera.
[IpsamonuHeliHOe
pacnpocTpaHeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETA.

[Ipenomnenue cBeta. 3aKoH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAKCHUE
ceera. Mcnons3oBanue
MOJHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIAX

Hab6nrogenue onsIToB, AEMOHCTPUPYIOIIHX
SIBJICHHE TIPSIMOJIMHEHHOTO PaCIIPOCTPAHCHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOJTyTEHN),

1 UX UHTEPIIPETALHS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOTO JIy4a.

OOBsiICHEHUE U MOJICIMPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanre 3aBUCUMOCTH YIJIa OTPaKEHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHus.

N3yuenne cBOMCTB N300pakeHHUS B TTIOCKOM
3epKaie.

HaoOmronenne u 0o0bICHEHHUE OIBITOB

T10 MOJYYCHHUI0 U300paKCHHI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmonenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha TPaHUIIC Pa3TUYHBIX CPE/l, B TOM YHUCJIC
OTIBITOB C TIOJIHBIM BHYTPEHHHUM OTPaKCHHUEM.
HccnenoBanne 3aBUCUMOCTH yIJ1a
MPEJIOMIICHUS OT yTJIa MaJIeHUs] CBETOBOIO JTyya
Ha TPAHUIIE «BO3IYX—CTECKIIOM.
Pacrnio3zHaBanue sIBICHUN OTPAXEHUS U
MIPEJIOMIICHHS CBETA B TIOBCETHCBHOM JKM3HH.
AHanns 1 00bICHEHUE SIBJICHUS ONTHYECKOTO
MHpaxa.

Pemienue 3a1a4 ¢ MCIoap30BaHUEM 3aKOHOB
OTPAKEHUS U MPEJIIOMJICHHS CBETa
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema cobuparoIel U paccenBarolleH JIMH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOIO PacCTOSTHUS U
u Teneckorna. ['ma3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONTHYECKAs CUCTEMA. AHanM3 yCTpOMCTBA M MPUHITUIIA ACHCTBUS
brzopykocTs HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh doToammapara, MUKPOCKOTIA, TEJIECKOTIA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAU3 IBJICHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro cBera Hab0mronenue pasnokeHus 6eJ10ro cBeta
CBETa B CIIEKTP B ciekTp. OnbITel HpIOTOHA. | B CIIEKTP.
CioxxeHue CreKTpaIbHBIX Habmonenne u 00bSICHEHHE OBITOB
1BeToB. Jlucnepcust cBeTa IO TTOJTYYCHUIO OEJIOTO CBETa MPH CIIO0KCHUN
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
10 BOCIIPUSATHUIO [IBETA MPEAMETOB MPU UX
HAOIOICHUH Yepe3 IIBETOBBIC (DHIIETPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBaHTOBBIC SIBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJCJIb aTOMa.

Monaens atoma bopa.
Hcenyckanue u noryionieHme

I10 UCCIICOAOBAHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTC3 O BOBMOKHBIX PE3YyJIbTAaTaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHuA
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cBera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJIUPOBAHKE BHIBOJIOB

U3 PE3yJIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix 0pOUTaX 3JIEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB M3TYYEHUS PA3IUYHbBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrpoeHne aTOMHOTO
sanpa

PanpnoaktuBHOCTH. Anb(a-,
OeTa- 1 raMMa-u3TyYeHUs.
CrpoeHune aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTIO sizipa. 30Toms!.
PamgnoakTuBHEIE
npespauieHus. llepuon
MoJIypacriajia aTOMHBIX sJIep

OO0cy:x/1eHnEe BO3MOKHBIX TUIIOTE3 O MOJAEIISAX
CTPOEHHUSA si/Ipa.

Omnpenenenre cocrasa siiep 10 3a1aHHBIM
MacCOBBIM U 3apsII0BBIM YUCIIAM U

10 TIOJIO’KEHHUIO B TIEPUOIUYECKON cucTeME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B IEPUOIUNYECKON crcTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-9aCTHI] TIO TOTOBBIM
dboTorpadusim.

OOHapy>keHue 1 U3MEpPEeHHEe PAIUALMOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTCHCUBHOCTH.

AHanu3 GMOJIOTUYECKUX U3MEHEHU,
MPOUCXOISIINX MO TSHCTBUEM
pPaZOaKTUBHBIX U3ITYyUYEHH.
Hcnonp3oBanne pagroaKTUBHBIX U3TyYCHUH
B MEIUIIMHE
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5.3

S nepHble peakuun

SAnepHbie peakuu. 3aKOHbI
COXpaHEHUs 3apsAI0BOTO U
MacCOBOTO YHCEI. DHEPTHUs
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl 1 sHepruu. Peakuuu
CUHTE3a U JCIICHHUS sIIIEP.
Uctounuku sneprun ConHna
v 3BE3A. AnepHas
sHepreTuka. Jlencreus
PaaMOaKTUBHBIX U31yYCHHUI
Ha KUBbIE OPTaHU3MBbI

Pemenue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHOB
COXPAaHEHHSI MACCOBBIX U 3apsIAOBBIX YUCET
Ha ONIPEACIICHUE PE3YJIBTATOB SAECPHBIX
pPEaKUHil; aHAIN3 BO3MOKHOCTH UJIU
HEBO3MOKHOCTH SICPHOMN PEAKLUH.

OHeHKa 9HCPI'MU CBA3H AACP C UCITIOJIb30BAHUCM

dbopmysbl DUHIITEHHA.
OO0cyx1eHue NePCHIEKTUB UCTI0JIb30BAHMS
YIPaBISIEMOT0 TEPMOSIEPHOTO CHHTE3A.

OO0cyx1eHUE MPEUMYIIECTB U SKOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C SIACPHON YHEPTEeTUKOMN

Hroro no pazuneny

17

IHoBTOpUTEIBLHO-00001IAOIMIA MOLYJIb

[loBTOpEHUE N
o0o01IeHne

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

9

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
CoJIepKaHUs U OIbITa
NEATENBHOCTH,
npUOOPETEHHOTO

IpY U3YyYEHUU BCEro Kypca
(U3UKHM OCHOBHOI'O OOILIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
9K3aMeHy 1o (hu3nKe

JU1sl 0OyYarommxcs,
BBIOpABIIMX 3TOT YUE€OHBII
IpeaMET

Brinmonnenne yaeOHbIX 3a/1aHAK, TPEOYIOIITUX
JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAaHUI

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SBJICHUM B OKPYXKAIOLLIEW IPUPOJIE,

B ITOBCETHEBHOM YKMU3HU W BBISBIICHUS
(bU3UYECKUX OCHOB PsiJla COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTATLHBIX YMEHUHN

JUTSL UccieIoBaHusT GU3HUECKUX SIBIICHUH,
B TOM YHCJIE JUIS POBEPKH THITOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaraoIuX UCII0JIb30BAHNE (PUZNUYECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMyYHBIX Pa3/iesoB Kypca (pU3UKH.
BelnonHeHye 1 3amuTa rpynnoBbIX WK
VHAMBUAYAJIbHBIX IPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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