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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3MKe Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE MOJIO)KEHUU W TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (henepanbHON padoyel mporpaMmbl BOCIIUTAHUS U
Konueniuu npenogaBanus yueOHoro npeameta « usznkay.

Copepxkanue mnporpaMmbl 1Mo (QuU3MKe HampaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMXCS U OpraHMu3alfio H3y4YeHUs
(GU3MKM Ha JAESITEeNIbHOCTHOM OcHOBe. B mporpamMme mo (u3MKe YyYUTHIBAKOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM O0ydeHHUs, a TaKKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'O 00IIIEro 00pa3oBaHusl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), mpejjiaraeT MpUMEpPHYI0 MOCIe0BaTeIbHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSI NMPEIMETHOrO COJACp)KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUA METOJUYECKON
MOMOIIM YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbl 110 y4eOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIINUM JIJIs1 €CTECTBEHHOHAYUHBIX YUEOHBIX
NPEAMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUM,
U3y4aeMbIX XUMHEH, OMOJIOTuel, acTpOHOMUEHN U (pU3HUecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHHY MHpA, MPEJOCTABISIET HauOoJee sSCHbIE
oOpa3ipl MPUMEHEHUSI HayYHOTO METOJa MO3HAHMs, TO €CTh CIoco0a MOoydyeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Opmna w3 rIaBHBIX 3a7a4 (PU3NUECKOTO OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHHsl COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAY4YHOM I'PaMOTHOCTH U
UHTepeca K HayKe y 00y4aronmxcs.

N3yuenne Quznku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIaJICHHUE
CIENYIOIMMHA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BaHMUS;

e UHTEPHOPETHPOBATH  JAaHHbBIE W  MCHOJb30BaThb  HAy4YHbIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYYECHHSI BBIBOJIOB.

[enmn wusyueHuss (PU3MKK Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenogaBaHus yudeOHoro mnpeamera «Pusukay B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoit ®@eaepanuu, peaTn3yrOMIMX
OCHOBHBIE  00I11€00pa30BaTENbHbIE MPOrpPaMMbl, YTBEPKIAEHHOW pelIeHHeM



Komnernn MunucrtepctBa npocsenienust Poccuiickoit deaeparuu (mpoTOKOd OT 3
nexadpst 2019 r. Ne [1K4BH).
Ieau uzyyenuss Gu3nKu:

NpUOOpPETeCHUE HWHTEpeca W CTPEMJICHHS OOYYalomuXCsl K HaydHOMY
WU3YUYCHHUIO TPUPOIBI, PA3BUTHE WX MHTCIUICKTyaIbHBIX M TBOPYECKHUX
COCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAHMS U (hOPMHPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SBIICHUSIM;
dbopMupoOBaHHE HAYYHOT'O MHUPOBO33PEHHMS KaK pe3ysibTaTa U3yUYeHHs] OCHOB
CTPOCHUS MaTepuH B (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (DU3UKH IS Pa3BUTHSA JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MPEJACTABICHUNM O  BO3MOXHBIX  cepax  Oymymiei
po¢eCCUOHATILHON JICSITEIbHOCTH, CBSI3aHHOW C (DM3UKOM, TOJrOTOBKA K
JTanbHEHIIIeMy 00YYEHHUIO B 9TOM HalPaBJICHHH.

JlocTrKeHHME 3THX IIeNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
o01ero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

npuoOpeTeHre 3HAaHWUM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

npUOOpETeHNE YMEHUN OMHUCHIBATh U OOBSACHATH (DU3UYECKUE SIBJICHUS C
UCITOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHHM;

OCBOCHHE METOJOB PCIICHHWS TMPOCTEHIINX pacdETHBIX 3adad  C
UCTIOJIb30BaHUEM bu3HIeCcKuX MOJIeTIeH, TBOPYECKHUX 1
MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUM HAOIIOAATh MPUPOJIHBIC SIBJCHUS W BBIOIHATH OIBITHI,
nabopaTtopHble pabOThl M DAKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpManuel (HUINIECKOTO COMepKaHUS,
BKJIFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (UMK, aHAIU3 U
KPUTHYECKOE OIICHHBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu TPoPeCcCUOHATLHON AeSTEILHOCTH, CBI3aHHBIMU
¢ (Gu3MKOW, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanusi otBojguTcss B 9 wiacce — 102 wyaca (3 waca B HeJENo).

[Ipennaraemslii B mporpaMMe no (puU3MKe MepedyeHb JabopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIaTeIbHbIN XapaKTep, yUUTENb JIeJaeT BbIOOp MPOBEACHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH



06yqa}om1/1xc;1, CIIMCKA 3KCIICPHUMCHTAJIbHBIX SaHaHHﬁ, npcajIaraCMbIX B paMKaxX
OCHOBHOTI'O T'OCYAapCTBCHHOI'O 3K3aMCHaA I10 (I)I/I3I/IKG



COJAEPXAHUE OBYUYEHUA
9 KIIACC

Pasznes 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe nBwkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHS. PaBHOMEpHOE NPSMOJIMHEWHOE
nBxkeHue. HepaBHoMmepHoe npsiMonnHelHOe JaBrkeHue. CpellHsis 1 MTHOBEHHAas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBH>)KCHUU.

VYckopenue. PaBHOoyckopeHHOe mpsiMosiMHEHOe JBHkeHue. (CBoOomHOe
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBUKeHUE MO OKpykHOCTU. [lepmon m yactora oOpaieHus.
JIuHeiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIBbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IpuHIMIT CYyTIEpHO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTCHUS. Y CKOpPEHHE CBOOOHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHoBecue martepuanbHOM TOuku. AOCONIOTHO TBEpAOoe Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIJIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbee Tena. M3menenne mmnyinbca. UMmysibe CHIlbl. 3aKOH COXpaHEHUS
VMMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b d3HEepruu U padbotsl. [loTeHIManbHas SHeprus Teia, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbpHas sHeprust cxxaTou npyxuHsl. Kunetnueckas
sHeprus. TeopeMa 0 KUHETMYECKOW HHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUu.

JHemoncmpayuu.

1. Halnronenme MexaHMYeCKOro JBUXKEHHUS Tela OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBWKEHHUS OIHOTO M TOTrO XKE Tela
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

N3mMepenune CKOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO JIBUKECHMUS.
HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JIBUKECHHS.

HabGmronenue nBM>KEeHHS Tela IO OKPYKHOCTH.

HabGmrogenne MexaHnueCcKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (HU3UKH.
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9.

10.
11.
12.
13.
14.
15.
16.

3aBUCHUMOCTh YCKOPEHUS Te€la OT MacChl Tejda M JIEUCTBYIOIIEH HAa HETrO
CHUJIBL.

HaOmronenue paBeHcTBa CUIJI IPU B3aUMOJICCTBUM TEJL.

N3MeHeHune Beca Tena mpu yCKOPEHHOM JIBUKEHHH.

[Iepenaua umirysibca Ipu B3aUMOJACHCTBUY TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa MPU HEYTTPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHHe UMITyJIbCa IPU a0COJIFOTHO YIPYTOM B3aUMOJIEHCTBUU.
HabGmronenne peakTUBHOTO ABUKCHUSI.

CoxpaHeHrne MEXaHUYECKON IHEPTUHU TIPU CBOOOIHOM I1aJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TIPHU JIBUKEHUM TEJla MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa JJisi pa3roHa W JajJbHEWUIIEro paBHOMEPHOTO
JBIKCHUS IIAPUKA W TEJICKKH.

OmnpeneneHue CpeaHe CKOPOCTH CKOJIBKEHHUS OpycKa WU JBUKCHHS
HIapuKa 1Mo HaKJIOHHOM IIOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tela NPU PABHOYCKOPEHHOM JBH)KEHHU I10
HAKJIOHHOU TTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MyTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOW CKOPOCTH.

[TpoBepka rumnores3bl: €ciu MpPU PaBHOYCKOPEHHOM JIBUKEHUH 0e3
HAaYaJIbHOW CKOPOCTH IyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH  CUJIBI TPEHUS CKOJBXKEHHS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue korpGUIIEHTa TPEHUS CKOJIbXKEHUSL.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CUITBI TPEHUS ITPU PABHOMEPHOM JBUKEHHUH Tella T0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU THOABEME TIpy3a C
UCIOJIb30BAHUEM HEMOABUKHOTO U MOJABUKHOTO OJIOKOB.

N3y4yeHue 3aK0Ha COXPaHEHUsI SHEPTUM.

Pa3znen 9. Mexann4yeckue Koj1e0aHusi M BOJIHBI.

KonebarensHoe auxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: IEPHUO/I,
4acToTa, aMIUIUTyAa. MaTemMaTu4ecKuid U NpyXKUHHBIN MasTHUKH. [IpeBpaiienue
SHEPIrUH NP KOJIeOATETbHOM JIBUKECHHUH.

3aryxatouue  konebanus.  BwiHyxkaeHHsle — koneOaHus.  Pe3zoHanc.
Mexanndeckue BosiHbl. (CBoOiiCTBa MexaHMYeckux BojdH. [IpomonbHbie U



MOTNEepeYHble BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TeEJI€, CEHCMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbicOTa ToHA. OTpaxkeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue koijie0aHuii Tea IOA HEUCTBUEM CHJIIBI TSKECTH W CHIIBI
YIPYTOCTH.
HabGmronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmroneHre BoIHYKICHHBIX KOJICOaHWM B pe30HaHCa.
PacnipocTpanenue npooabHbBIX U MONEPEUYHBIX BOJIH (HA MOJEIIN).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI PE30OHAHC.
Jlabopamopnuie pabomel u onvimol.
1. OmpeneneHre 4YacTOTHl W TIepuojaa KoJIeOaHMM MaTeMaTHYEeCKOTO

MasITHUKA.
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2. OmpeneneHuie 4acTOThI U IEPUOJIA KOJIEOAHUM MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH Mepuoia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HATH.
4. VccrnenoBanue 3aBUCUMOCTH MEpUOA KOIeOaHU MPYKUHHOTO MasTHUKA
OT MaccChl Tpy3a.
5. IIpoBepka He3aBUCMMOCTH NEpUOAA KojeOaHUM rpy3a, MOJABEUIEHHOTO K
HUTH, OT Macchl rpysa.
6. ONbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KoJeOaHHil
NPY>KUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTH MPY>KUHBI.
7. W3mepeHune yckopeHus CBOOOJHOTO MaJeHMS.
Pasznes 10. DieKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama snekTpomMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJISl COTOBOM CBSI3U.
OnexTpoMarHuTHas npupoaa ceera. CkopocTe cBeTa. BOJIHOBBIE CBONCTBA
CBeTa.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnsie pabomul u onvimol.
1. W3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOHJIBHOTO
TenedoHa.
Pa3gen 11. CBeToBbI€ IBJIEHHS.



JlyueBas  mogmenp  cBera.  Mcrounuku ~— ceeta.  IIpsAmonuHerHOe
pacnpocTtpanenue ceta. 3atMenusi Connua u Jlynel. Otpaxenne ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomsienne cBera. 3akoH mnpernomieHus cBera. [losHOe BHYTpeHHEe
OTpakeHUE cBeTa. VCrnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPAXKEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xop nyueit B muH3e. Ontuueckas cuctema gotoanmnapara, MUKPOCKOIIA
U Teneckorna. ['a3 kak ontudeckas cucremMa. bam3opyKocTs U JallbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel Hptorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpsimonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHU B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuuecknii CBETOBO/I.

Xox mydeit B coOMparoriei JInH3e.

XoJ Iy4er B pacCEUBArOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun necTBus goroanmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Moaens riiasa.

11. Pa3noxenue 6em0ro cBera B CIEKT.

12. [Tomydyenue 6eoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaX€HUsI CBETOBOTO Jyda OT yrJia

MaJICHUS.

2. W3ydenue xapakTepUCTUK W300paKEHUsI MpeIMeTa B IIJIOCKOM 3epKaJe.

3. HccrnenoBaHue 3aBUCHMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOTO JIyda OT yTJjia
NaJICHUS Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyueHue N300paKEHUM C TTIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue (POKYCHOTO PacCTOSTHUSI U ONITHYECKON CUJIbI coOUparomieit
JIUH3BI.

6. OIBITHI 110 PA3T0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSTHIO IIBETA MPEJAMETOB IPH UX HAOIIOJCHHUH 4Yepes
L[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u mimanerapHass mojenb atoma. Monens aroma bopa.
Hcnyckanue u moryonieHne ceera aroMoM. KBanThl. JIMHEHYaThIe CIEKTPHI.
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PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpaiienus. [lepro nmomypacmana aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJ0BOTO U MACCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W AHEpruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CoHIa U 3BE3I.

SAnepnas sHepretuka. JleMCTBUS pPaguOaKTUBHBIX H3IYUYCHHN Ha KUBbBIC
OpraHu3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyUYEHHUS ¥ TOTJIOIMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. Coekrtp Boaopoa.

4. HaGmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuérunka HOHU3HPYIOUUX U3ITYUYEHUH.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOIYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIHMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTUBHOTO GoHA.

IHoBTOPUTEIBLHO-00001HAKINH MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIONINN MOAYJTH TIPEAHA3HAYECH /I CUCTEMAaTHU3aIluu
1 00001IIeHUS PEIMETHOTO COJICPKAHUS U OMbITA ACATEILHOCTH, TPUOOPETEHHOTO
pU WM3YYCHUH BCETO Kypca (DU3WMKH, a TaKXKe JJIs MOJATOTOBKU K OCHOBHOMY
roCyJJapCTBEHHOMY 7K3aMEHY 10 (pu3MKe s 00ydYaroImuXxcs, BBIOPABIIMX 3TOT
y4eOHBIN TIpeIMeT.

[Ipy U3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHasi TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSAMHU OOBSACHITH (PU3UUYECKUE
SBJICHUSI, TPUMEHSSI TOJy4YeHHBbIE 3HAHUs, pelaTh 3ajJadyd, B TOM YHCIIEC
KAue€CTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIATBHO AEATEILHOCTHBIN XapaKTep JaHHOTO pa3jielia peain3yeTcs 3a
CYET TOTO, YTO 00YUAIOIIUECS BBIMOJHSAIOT 33/1aHUsl, B KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAy4YHO OOBICHATH
dbu3rUecKue SBICHUS B OKPY’KAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIECOBAaHUS (PU3HUECKUX SIBIICHUH, B TOM
YyuCye AJ1sl IPOBEPKHU TUIIOTE3 U MOTYUYCHUS] TEOPETUUYECKUX BBIBOJIOB;



OOBSICHSITh HAy4yHblE OCHOBBI HamOoJee BaKHBIX JOCTHXKEHHUN COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO UCIIOIb30BaHUSl PA3JIMYHBIX HCTOYHUKOB
SHEPIrUH Ha OCHOBE 3aKOHA IMPEBPAIICHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3NKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydenne GU3MKH Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs HApPaBJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yiabTaTOB.

B pesynbTaTe uzydyeHus: u3nKku Ha ypOBHE OCHOBHOI'O 00IIeT0 00pa3oBaHUs

y oOyuarorierocss 0yayT copMHpOBaHBI CIEAYIONIME TUIHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

- TIPOSBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3NYecKoi HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKI€HHH OOIIECTBEHHO 3HAYMMBIX U
ATUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKY;

- OCO3HAaHHE BAXXHOCTU MOPAIbHO-3THUYECKUX TMPUHLHUIOB B JIEATEIbHOCTH
YYEHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NYECKOW HAyKU: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHUE UEHHOCTU (U3MUECKONM HAyKd KaK MOIIHOTO HHCTPYMEHTa
[I03HAHHWS MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTIMH, BaXKHEWILEH COCTABISAIOLIEH
KYJBTYPBI,

- pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIIe0BATENbCKON
NEeSTENBHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI M  3MOLMOHAJIBHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TNpaBUJ 0O€30IacHOro IOBEJIEHUS Ha
TpPaHCIIOPTE, Ha JIOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYAOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(OpMUPOBAHHOCTH HaBbIKA pehJIEKCUU, TPU3HAHUE CBOETO MpPaBa Ha OIMIHOKY
Y TaKOTI'O K€ Mpasa y Apyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- AKTMBHOE y4YaCcTH€ B PEUICHUWU NPAKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHM3allid, TOpoJia, Kpas) TEXHOJOTUYECKOH U
COLIMaIbHON HANPaBICHHOCTH, TPEOYIOIIKX B TOM YUCIIE U (PU3UUECKUX 3HAHUI;



e - MHTEPEC K MPAKTUYECKOMY U3yUCHHUIO MPOodecCrid, CBI3aHHBIX ¢ (PU3UKOMH;

e 7) 3KOJIOTUYECKOT0 BOCIIUTAHMS:

e - OpHEHTalMs Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM MJi1 pelieHus 3ajad B
o0JlacTh OKpy’Karolel cpejabl, TUIAHUPOBAHUSA TOCTYNKOB W OIICHKH UX
BO3MOXKHBIX ITOCJIEICTBUI JIJI1 OKPYKAIOLIEH CPEbI;

e - OCO3HAHME TJIOOAIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOIEeM M IMyTeH HX

pelenus;

e 8) ajanTanum K M3MEHAIOIIUMCH YCJIOBMAM COLUMAJIBbHON U NPHUPOIHOU
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUM IIPU BBHIMOJIHEHUHU MCCIEAOBAaHUN U
MPOEKTOB (DPU3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTH OIbBITY W 3HAHUSAM
IPYTHUX;

e - TIIOBBIIICHHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaAKTHUYECKYIO
NESATEIIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YUCIE (OPMYITUPOBATH
UJIeH, TIOHSTHS, THIIOTE3bI O GU3NUYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHMN M KOMIICTEHTHOCTEH B 00JIaCTH
busuKy;

e - IUTAHUPOBAHHWE CBOETO Pa3BUTHUS B MPUOOPETEHUN HOBBIX (DU3MUECKUX 3HAHUMH;

e - CTpEMJICHHE aHAJM3WPOBATH U BBIABIATH B3aUMOCBSI3U MIPHUPOJIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKa CBOMX JEHCTBUH C Y4ETOM BIHMSHHUS Ha OKPYKaIOLIyI0 Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TOCIIEICTBUN.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus MporpaMmebl 1o (pr3rKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydaromierocsi OyayT chOpMUPOBaHBI MeTamnmpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  Y4YEOHBIC  JCHCTBHUS,  PETYyJIATHBHBIC
yHUBEpCaIbHBIC yUeOHbIC IEUCTBHUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble joruueckue geiicTBUs:
e BBIBISATH W XapaKTEpU30BaTh CYIICCTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUN);
e YCTaHABJIMBATH CYIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUU, OCHOBAHUS JJIs
000011IeHHs U CPAaBHEHUS,



BBISIBIISIT 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pAaCCMAaTPUBAEMBbIX (haKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCALIMXCA K (PU3UUECKUM SIBIICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJICICTBEHHBIE CBSI3M TPU HM3YyYEeHUU (PU3UIECKUX
SIBIICHUI U TIPOIIECCOB, JENATh BBIBOBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX
WUHIYKTHUBHBIX YMO3AKIIOUEHHUH, BBIABUIaTh THUIIOTE3BI O B3aUMOCBS3SX
(U3UYECKUX BEIIMYHH;

CaMOCTOSITENIEHO BBIOMPATh CIIOCO0 perieHus yueOHoi (Gru3nueckoi 3aaaun
(cpaBHEHHME HECKOJIbKMX BapHaHTOB peuieHusi, BbIOOp Haubonee
HOJIXOJISIIIETO C YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKue 1eHCTBUSA:

WCITOJIB30BATh BOIIPOCKHI KaK MCCIICOBATEIHCKUN HHCTPYMEHT ITO3HAHWS;
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HYeCKuil DKCIIEPUMEHT, HEOOIBIIOe HCCICAOBaHHE (PU3UYECKOTO
SIBJICHUS,

OIICHMBAaTh Ha TPUMEHHMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHMUS MU KCIIEPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYITHUPOBATH 0OOOIICHHS M BBIBOJBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXXHOE  JalIbHEWIIee pa3BUTHE  (DUINICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Padora ¢ ungopmanueii:

NPUMEHSATh Pa3IUYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHGOPMAIMK WIM AAHHBIX C Y4YETOM MPEJIOKEHHON ydeOHOU
bu3nYecKoM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MpEACTaBICHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJIbHYIO (OpMy  MpeACTaBICHHS
uHboOpMallMl U WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECJIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALIUSMH.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

B XOJ€ OOCYXIEHHUsI y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKAaeMON TEMBbI U
BBICKA3bIBaTh HJIE€H, HAllEJICHHbIE HA pELIEHUE 33Jaud U MOJIepKaHHE
Oaro»keaaTeIbHOCTH OOIICHUS;

COTIOCTABIISITh CBOU CYXIEHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB
Juanora, oOHapyXHBaTh pa3IMuMe U CXOACTBO MO3ULIMIL;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3yIbTaThl BHIIOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIIEeI0OBaHUS, IPOCKTA);

NOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIUBUIYaTIbHOU
paboThI U PEIIEHUH KOHKPETHOW (PU3NYECKON MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPIaHU30BBIBATh JEHCTBUS
no e€ JMOCTIKEHHUIO: paclpedeNiaTh poiH, OoOCYXIaTh MpOLECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHSI HECKOJIbKUX JIFOJIEH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPABJICHUIO U KOOPIAWHUPYS CBOU JEHCTBHS C APYTMMH YICHAMU
KOMAaH/Ibl;

OIICHMBATh KAa4eCTBO CBOErO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

PeryisiTuBHbBIC YHUBEPCAJbHbIC yUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISATh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIINX
JUTsl petieHust (PU3NYEeCKUX 3HAHUM;

OpPHUEHTHPOBATbCS B  Pa3IW4HBIX MOJAXOJAaX MPUHATHS  pPELICHUH
(MHIMBUAYaJIbHOE, NPUHATHE PEUIEHUS B TPYIIIE, NPUHITHE PEIICHUM
rpyIIoi);

CaMOCTOSITEJIbHO COCTABJIATh aJTOPUTM pelIeHHs (PU3MUECKON 3a1auu WU
IUTaHa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPeIIaracMble BApUAHThI PEILICHUI;
Jienarb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallUU U IIPEJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATh NPUYUHBI  JOCTIXKEHUS  (HEIOCTHXKEHHUS) pe3yJIbTaToB
NEeSTEIbHOCTH, JaBaTh OLEHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACATEIBHOCTh (B TOM YHCII€ B XOJ BBIIIOJIHEHUS
¢u3nyecKoro MCCIEJOBaHMSI WJIM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLIEHMBAaTh COOTBETCTBUE PE3YyJIbTATA LEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JIPYroro YejaoBeKa B X0J1€ CIIopa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIOro;
NPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pEeICHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTrOTO.

HNPEAMETHBIE PE3YJIBTATBI



K koHIy o0yueHus B 9 Kiacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualbHas TOYKa,
TPaeKTOpPUsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBIKCHHS, Jehopmarius
(ympyrasi, TjgacThuyeckasi), TpEHHUE, LEHTPOCTPEMUTEIHLHOE YCKOpPEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPA3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIaJbHO30PKOCTb,
CIIEKTPhI UCITYCKaHUS W MOIJIOLIECHUs, alb(a, OeTa- U raMMa-u3IyyeHus,
W30TOIIbI, SIZIEPHAsl SHEPTeTHKA;

paznuyaTh SBJICHUS (pPaBHOMEpPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
naJiecHue TeJl, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTU, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JBIDKEHUE, KOoJieOaTeIbHOE NBIKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJieOaHUsI), PE30HAHC, BOJHOBOE JBWKEHUE, OTPAKECHUE
3BYKa, MNPSIMOJIMHEHHOE pacnpoCTpaHEHHE, OTPAXKECHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKeHUE OEJIoro cBeTa B
CIIEKTP M CIOXEHUE CIHEKTPAJIbHBIX IIBETOB, JIUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3JIyYEHHS ) 0 OMKMCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SIBIICHUUA B
OKpy’KaromeM Mupe (B TOM uucie (PU3NUECKHe SIBJICHUS B TMPHUPOJE:
MPUJIUBHI U OTJIUBBI, ABUXKeHUE Tu1aHeT COJIHEUHOU CUCTEMBbI, PEaKTUBHOE
JBIJKCHUE OJKUBBIX OpPraHU3MOB, BOCHPUSITHE 3BYKOB JKHBOTHBIMH,
3€eMJIETPSICEHUE, CEMUCMUYECKUE BOJHBI, I[yHAMH, 05XO, LBETa Te,
ONTHYECKHUE SIBJICHUS B TMPHUPOJE, OUOJIOTHYECKOE NEUCTBHE BUIMMOTO,
yAbTPadUOIETOBOTO U PEHTICHOBCKOTO M3JIYyYECHHH, €CTECTBEHHBIM
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4d, PaTUOAKTUBHOE W3TYyUYCHUE
NPUPOJHBIX MHUHEPAIOB, JIEMUCTBUE PAAUOAKTUBHBIX W3IYYEHUU Ha
OpraHu3M YeJIOBEKa), IMPU 3TOM MEPEBOJIUTH IMPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpH3HAKH) (HU3UUYECKUX
SIBJICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DU3HUECKHUE SBJICHUS, UCIIOJIb3YsI
dbu3nyeckue BEIWYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JIBIDKCHUH, YCKOPEHHE, TepeMeIlleHHue, MyTh, YIrIoBas
CKOpPOCTbh, CHJIa TPEHHS, CHJIa YNPYrOoCTH, CUJA TSKECTH, YCKOPEHUE
CBOOOJTHOTO TMAaJIEHUs, BEC Tela, HUMIIYJIbC Tejla, HWMIYJIbC CHIIBI,



MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUUANbHAas HHEpPrus Tena,
HOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHILMAIbHAsI 3HEPIUs CXKaTou
NPYKUHBI, KHHETHYECKas YHEPTHs, IOJTHAs MEXaHUUYECKasi SHEPT s, IEPHOJ
U 4YacToTa KosieOaHMii, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BbICOTa TOHA,
CKOPOCTh CBETa, IIOKa3aTeilb NPEJOMJICHUS Cpeabl), NpU OMHCAHUU
IPaBWIBHO TPAKTOBAaTh (DPU3MUECKUN CMBICH HCIHOJB3YEMBIX BEJIUYMH,
0003HauUeHUd W €AUHMIBl (U3UYECKUX BEJIWYUH, HAXOAUTH (HOPMYJIbI,
CBSA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIMYHMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTH Ipa@UKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOILECCHI,
UCTIONB3YSl 3aKOH COXpPaHEHHUS DHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHS,
NPUHIUI CYNEPHO3UIMH CHUJI, TPUHIUI OTHOCHTEIbHOCTH [ amumies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOHBl OTPAKEHUS U
NPEOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsA0BOI0 U MacCOBOI'O YHUCE
IpU SJCPHBIX PEAKIHSIX, TMPU 3TOM JIaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3HYECKHE MPOLECChl W CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIIATH
NPUYUHHO-CIIE/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKIX
IaroB ¢ Omnopod Ha 2-3 M3Y4YEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHI,
(bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a1a4d (OMHUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJNB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIONINE (DU3HUECKUE BETUYUHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ]a4M 3aMHChIBATh KPATKOE yCIIOBUE, BBIABIIATH
HEJIOCTAIONINE WU M30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI U (HOPMYJIBI,
HEOOXOJUMbIE ISl pEIICHUs, TMPOBOJUTH pacu€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAUYEHUST (PU3NUECKON BETNIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO pEIIUTh TPU MOMOIIH
($u3nYEeCKUX METO/OB, HCIOJIb3Yysl ONUCAHHE WCCIIEIOBAaHUS, BBIJCIATH
OpOBEPSIEMOE  MPEIIONIOKEHUE, OICHUBATh MPaBWIBHOCTh IOPSAJIKA
NPOBEJCHUSI  MCCIIEJIOBAaHMS, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOICHUHN U OTBITOB;

OPOBOAUTH OMNBITHI MO HAOMIOACHHIO (PU3MYECKUX SIBICHUM WIH
¢u3nyeckux CBOWCTB Ted (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpAaHEHUS DHEPTUH, 3aBUCUMOCTb MEpHOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, IPSIMOIMHENHOE PACIPOCTPAaHEHHUE CBETA,
paszjoxeHue Oeloro cBeTa B CIEKTP, U3yUEHHE CBOICTB M300pa’KE€HUs B
IUIOCKOM 3€pKalle M CBOMCTB H300pakKeHUs MpeaMera B coOMparouieit



JMH3e, HAOJIOJIEHUE CIUIONIHBIX M JIMHEHYATHIX CHEKTPOB H3JIyUYCHUS):
CaMOCTOSITEIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa
o0Opy/sOBaHWs, OMUCHIBATh XOJ] ONBITAa © €ro  pe3yibTaThl,
bopMyIMpOBaTH BHIBOBI,

MPOBOJUTEH MPU HEOOXOJAUMOCTH CEPUI0 MPSMBIX U3MEPEHUM, OMpeesis
cpelHee 3HayeHHe U3MepseMOM BeIMYMHbl (POKYCHOE paccTOsHUE
coOuparomield JIMH3bI), OOOCHOBBIBaTH BBIOOp cHocob0a H3MEpPEeHUs
(u3MepUTeNbHOTO Mprbdopa);

MPOBOJUTh HCCICIOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEIMYUH C
UCITIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BpPEMEHH TIPU
PaBHOYCKOPEHHOM JBIDKCHUM 0€3 HayaJbHOM CKOPOCTH, Tepuojaa
KoJIeO0aHUIl MaTeMaTH4YeCKOro MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTH
yriia OTPpaXEHUs CBETa OT yIJia MajJeHUs U yrjia MpeJoMJIEHUs OT yria
najieHus): IUIAHUPOBATh MCCIEOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHUCHUMOCTH
bu3nYecKX BEIWYUH B BUJE TaOMUIl U rpadUKoB, JieJaTh BBIBOJBI IO
pe3yJbTaTaM UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBbIC W3MEPEHUS (U3MUECKUX BEIMYUH (CpEeaHSSA
CKOPOCTh U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBM)XCHHUHU, YCKOPEHHE
CBOOOJTHOTO TaJACHMS, JKECTKOCTh TMPYXKHUHBI, KOIPOUIIMCHT TPCHUSI
CKOJILKEHHS, MEXaHuueckass paboTa M MOIIHOCTh, YacTOTa M TEPUO
KOJeOaHU MaTeMaTH4eCKOoro W MPY>KHHHOTO MAasTHUKOB, ONTHYECKas
cuja coOuparouied JUH3bL, PaJUOAKTUBHBIN  (OH): TJIAHUPOBATH
U3MEpEeHHs, COOMpaTh DSKCIEPUMEHTANIBHYI0O YCTAaHOBKY U BBINOJHSTH
U3MEpPEHHUs, CIeaysl MPEIIOKEHHOW WHCTPYKIIMHU, BBIYHCIATH 3HAYCHUE
BEJTUYMHBI U aHATTM3UPOBATH MOTYYEHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHN;

coOJr0/1aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MU paboTe ¢ 1adopaTOPHBIM
00opynoBaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM M3YYCHHBIX (PU3WYECKUX MOJEIeH:
MaTepuaigbHas TOuYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBINH HCTOYHUK
CBeTa, JIy4, TOHKas TMH3a, IJIaHeTapHask MOJIeJIb aTOMa, HYKJIOHHAs MOJIENb
aTOMHOTO f]Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpON Ha WX omucaHus (B TOM 4YHCIE:
CIUIOMETp, NATYUKU TOJIOKCHUS, PACCTOSHHUA M YCKOPEHUS, pakeTa,
9XOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOIN, JO03UMETp, Kamepa BuiabcoHa), HCHOJIB3Yys 3HAHHUS O



CBOMCTBax (U3MUECKHX SBICHUA U  HEOOXOIWMbIE (PU3MUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI i CXEMATHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB 1 TEXHOJIOTHIECKHUX MPOIIECCOB MPH
pelIieHurn  y4eOHO-IPaKTUYECKUX 3ajad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS N300paXEHH B IMJIOCKOM 3€pKajie U cCOOMparouieil TuH3e;
OPUBOIUTH  MPUMEPHl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEPaX)
NPAaKTHYECKOTO HWCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH N1 obecrniedueHusi 6€30MacHOCTH Mpu oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPY KAIOIIEH Cpee;

OCYIIECTBIISATh TMOWCK HWHpoOpManuu (U3NYECKOTO COJEpKaHUs B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYs TOMCKOBBINA 3aMpoc, HaXOAUTh
NYTH ONpeesieHUs] JOCTOBEPHOCTH MOJIYyYEHHON MHPOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTENBHBIX UCTOYHUKOB,;

UCTIONB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISIPHYIO
AUTepaTypy (HU3HUECKOro COAEpKaHUs, CIIPaBOYHbIE MaTEpUaIbl, PECYpPChI
cetu HurtepHer, BiageTb MNpuUéMaMM KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOINEHWS Ha OCHOBE
uHpOpMAllMU W3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOrO COAepk aHUs,
nyOJIMYHO NPEACTABIATh Pe3yIbTaThl IPOSKTHOM WIIM UCCIIEI0BATENbCKON
JEITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIONB30BaTh  HM3yUEHHBIN
NOHATUUHBIN anmapar Hu3ydaeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIUICHHE TIpe3eHTaluel ¢ ydyé€ToM OcoOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.
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IMPOBEPSIEMBIE IPEJJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MPOI'PAMMBI OCHOBHOI'O
OBIIEIO OBPA3OBAHUS

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbrara

HpOBepﬂeMble NnpeaAMETHBIC Pe3yJbTaTbl 0CBOCHUS OCHOBHOI1
Oﬁpa30BaTeJ1bHOI7I nmporpamMmbl OCHOBHOI'O 0o01ero oﬁpasona}mﬂ

1.1

HCIIOJIB30BATh U3YUCHHBIC ITOHATUSA

1.2

pasinyaTtb ABJICHUSA IO ONHMCAHWIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/IIICCKOG SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHHE H3YyUEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY>KaloIllleM MHpE, B TOM 4Yucie PU3NYECKUE SBJICHUS B IPUPO/IE,
IIPY 3TOM HEPEBOIUTH NMPAKTHUYECKYIO 3a/1a4y B yueOHYI0, BBIACIATh

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKHN) PU3NUECKUX SIBICHUI

1.4

ONKCHIBAaTh M3y4YEHHBIE CBOMCTBA Tel U (PU3MYECKUE SBICHMUS,
UCHONB3Ysl (pU3MUECKHe BEJIWYUHBI, IMPH ONHUCAHUU MPaBHIBHO
TpakToBaThb  (U3NYECKMH  CMBICI  HCIOJb3yEMbIX  BEJIMYMH,
0003HaUYEeHHUA U E€OUHUIBI (PU3NYECKUX BEIMYMH, HaXOJUTh
GbopMysbl, CBS3BIBAIOLIME JaHHYI0 (U3MUECKYI0 BEJIUYHMHY C
JIPYTUMHU BEJTMYUHAMU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)H3I/IIIGCKI/IX BCINYHNH

1.5

XapaKkTepu30BaTh CBOMCTBA Tel, (pU3MUeCKHe SBICHUS U TPOIECCHI,
WCTIONIb3ysl HM3YYEHHBIE 3aKOHBI, MPU 3ITOM J1aBaTh CJIOBECHYIO
(GOpMYyNTUPOBKY 3aKOHa M 3alHCHhIBATh €r0 MaTeMaTHUYeCKoe

BBIPpAXKCHUC

1.6

OO0BACHATH (PM3MUYECKUE MPOLIECCHI M CBOWMCTBA TEJ, B TOM UHUCJE U B
KOHTEKCTE CHUTyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE W3
2 — 3 JIOTMYECKHUX MIaroB ¢ MOMOIIBI0 2 — 3 M3yYEHHBIX CBOWCTBA

(I)I/I3I/IIIGCKI/IX HBHCHHﬁ, (1)I/I3I/ILI€CKI/IX 3dKOHa UK 3aKOHOMCPHOCTHU

1.7

pemats pacuéTHble 3a4auyu (omuparomuecs Ha cucremy u3 2 — 3




ypaBHEHUM), HCIOJIB3ysl 3aKOHBI H (OPMYJIbI, CBS3BIBAIOIINE
¢dbusznyecKkue BENMYMHBI: HA OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBATh KPATKOE YCIOBHUE, BBIBISTH HENOCTAKOLIME WA
M30BITOYHBIE TAHHBIC, BRIOUPATh 3aKOHBI U JOPMYITBI, HEOOXOANMBIE
JUIS PEUIEHUs], TPOBOJIUTH PAcCUYEThl M OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOT'O 3HAUCHUA q)H3quCKOﬁ BCIINYNHBI

1.8

pacCrio3HaBaThb HpO6JICMBI, KOTOPBIC MOKHO PCHINTH IIPU ITOMOIIA
(1)I/ISI/IT-I€CKI/IX MCTOAO0B, UCITOJIB3YSA OIMMCAHUEC UCCIICA0BAHUSA, BBIACIIATD
MMPOBEPACMOC TMPCAIOJIOKCHNUE, OLCHHMBATH NPABUJIBLHOCTE IIOPSAAKaA
IMPOBCACHUA HCCIICAOBAaHHNA, [JACJIATb BbIBOAbI, HWHTCPIPCTUPOBATH

pe3yNbTaThl HAOJIOCHUI 1 OTIBITOB

1.9

MPOBOJUTH OTBITH 10 HAOIOACHHIO (DU3WYECKUX SBICHUH WIH
($U3MUECKUX CBONCTB TeJ: CAMOCTOATEILHO COOMpaTh YCTAHOBKY M3
M30BITOYHOrO Habopa 000pyOBaHMsI, OIMUCHIBATH XOJ] OIBITA U €T0

pe3yabTaThl, OPMYIHPOBATH BBIBOIBI

1.10

NPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 NPSMBIX H3MEpEHUi,
ompenenss cpeHee 3HAYCHHE W3MeEpsieMOoi BeauduHbl (POKyCHOE
paccTosiHHe coOMparoleil JIMH3bI), 000CHOBBIBaTh BBIOOp crocoda

U3MepeHus (M3MEpPUTENBHOTO Mprodopa)

MIPOBOAMUTH HUCCIIEJOBAHUE 3aBHUCUMOCTEH (DU3MUECKHUX BEIUYMH C
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUI: MIJIaHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIIMYMH B BHUJE TaOIUIU

I’paq)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YJIbTATAM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIMYMH:
IUIAaHUPOBaTh ~ W3MEpPEHHUs,  CcoOupaThb  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATE U3MEPEHHUs, CIEAYys MPEIIOKEHHOMN
WHCTPYKLUHU, BBIYHUCIATH 3HAYECHHE BEJIMYMHBI M aHAJIU3UPOBATh
MIOJIyYEHHBIE PE3yJNbTaThl C YYETOM 3aJaHHOM IOIPEIIHOCTH

U3MEPEHUI

1.13

CO6J'II-OI[E[TL IpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a00paTOpHBIM 000pyI0BaHUEM

1.14

pa3iaryaTh OCHOBHBIE NMPU3HAKU M3YUEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuajibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH

HCTOYHHUK CBCTA, JIy4, TOHKAA JIMH34, IJIAHCTApHAsd MOACIIbL aTOMA,




HYKJIOHHasgd MOACJIb aTOMHOT'O sapa

1.15

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS H3yUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX ONMUCAHMUS, UCIOJIb3Ys
3HaHUS O CBOMCTBAaX (PU3WYECKUX SBIEHUH UM HEOOXOIUMBIE

(I)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMBl UM CXEMAaTUYHBIE PUCYHKH W3YyYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPUTENIbHbIX  NPUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPU PEHICHUH YUeOHO-IPAKTUYECKUX
3a]a4, ONTUYECKHE CXEMBI JJIs IOCTPOEHUS N300paKEHHUH B IIIOCKOM

3epKajie ¥ coOuparolei JuH3e

1.17

NPUBOANUTH TpPHUMEPHl (HAXOAUTh HWHPOPMALHUIO O MPUMEpPaAX)
MPAKTUYECKOTO  HCIOJIb30BAaHMUS ~ (U3MYECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM Juid oOecriedeHus 0Oe30IacHOCTH IMpHU
oOpamieHud ¢ mnpubopaMM U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHs 3I0pPOBbS M COOJIOACHHUS HOPM 3KOJOIMYECKOTO

MOBEJICHUS B OKpY>KaroUleil cpejie

1.18

OCYIIECTBISTh MOMCK HMH(MOpManuu (PU3NIECKOTO COJEpKaHUs B
cetu MHTEpHET, cCaMOCTOSTENIbHO (OPMYTUPYS MOMCKOBBIN 3aIpoc,
HaxXOAUTb IIyTH OIpPEHEICHUs] JOCTOBEPHOCTH  ITOJYYECHHOU
nH(pOpMAIIMM HA OCHOBE UMEIONIMXCS 3HAHWUN U JIOMIOJIHUTEIbHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4dHO-
HOMYJISIPHYIO JIUTEpaTypy (PU3HUECKOro CoJepaHus, CIIPaBOYHbIE
MaTepuaibl, pecypchl ceTtd MHTepHeT; Biaaerb npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHus HH()OPMAIIUK U3 OJHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHbIE M YCTHBIE COOOIICHHS Ha
OCHOBE HMH(pOpPMAllMU M3 HECKOJBKMX HCTOYHUKOB (hU3MUECKOTO
coJiepKaHusl, MyOJIMYHO TPEACTABIATh PE3yJbTaThl IPOSKTHON MIIH
UCCIIEAOBATENIBCKOM  NEATENIBHOCTH, IIPU  3TOM  I'PaMOTHO
UCIIOJIb30BaTh M3YUYEHHBIH IOHATUHHBIA ammapar H3y4aeMoro
pasnena (U3MKU M CONPOBOXKIATh BHICTYIUIEHME MpE3CHTaluel ¢

yu€TOM 0COOCHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

IPpU BBIITIOJIHCHUHN y‘le6HLIX IMPOCKTOB U HCCIIeI0BaHUM (I)I/I3I/I‘IGCKI/IX

IIPOLIECCOB paclpeesisiTh 005S3aHHOCTH B TPYMNIE B COOTBETCTBUU C




IIOCTAaBJICHHBIMU 3aJadyaMH, CJICIHUTb 3a BBIIIOJJHCHUEM IIJIaHa
,Z[GI\/’ICTBI/II\/’I u KOPPCKTUPOBATDH €ro, aJICKBAaTHO OLICHNBATDH
COOCTBEHHBIN BKJIad B JCATCIbHOCTbL TIPYIIIBI, BBbICTPAUBATH
KOMMYHHUKATHBHOC B38.I/IMO,[[CI>’ICTBI/IC, IMPOABJIAA TOTOBHOCTb

paspemniath KOHMOIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KITACC
Kon Kon
[IpoBepsieMble AIEMEHTHI COAEePKAHUS
paszznena 3JIeMEHTa
MEXAHUWYECKUE SBJIEHUA
g1 Mexanuyeckoe JBH)KEHHE. MarepuainbHas TOUKa.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKCHUS
8.3 PaBHOMepHOE NpSAMONIMHENHOE IBUKEHUE
HepaBHomepHoe npsamonuneiinoe nprmwkerue. Cpemanss
8.4 U MTHOBEHHAas CKOPOCTh Teja MPU HEPaBHOMEPHOM
JBYKCHUH
o5 Yckopenne.  PaBHOYCKOpPEHHOE — HPSIMOJIMHEMHOE
' JBUKEHUE
8.6 CBoboanoe nmagenue. OnbITh [ anunes
PaBHOMEpHOE nBWXKEHUE MO OKpyxkHOcTU. [lepuon u
8.7 yacTtoTa oOpaieHus. JIuHeliHas U yrioBas CKOpPOCTH.
8 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 IlepBbiii 3ak0oH HproToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3axkoH HeroToHa
8.11 [IpuHUUI Cynepno3uuu Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cuiia TPEHUS CKOJIbKEHMSI, CUJIa TPEHUS
' MOKOS1, APYTHe BUABI TPEHUS
%14 Cunma TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHUS.
. Yckopenue cBOOOIHOTO TaIeHUS
8 15 IBuxenne mnaHer  Bokpyr Connua.  Ilepsas
' KocMu4ecKasi CKopocTb. HeBecomMocTs 1 eperpysku
816 PaBHOBecue MaTepualbHOW  TOYKH. AOGCOIIOTHO
' TBEPAOE TEIIO




PaBHOBecue TBEPAOro Tema C 3aKPEIUIEHHOM OCBIO

517 BpaieHus. MoMeHT cuibl. LIeHTp TskecTn

8.18 Nmnynec Tena. U3menenue umitynsca. MIMiyiibc cuiel

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE ABMKEHNE

8.21 Mexannueckasi paboTa U MOIITHOCTb

829 PabGora cun Tsxect, ymnpyroctd, TpeHus. CBs3b

. SHEpPruu 1 paboThl
823 [loreHunanbHass dSHeprus TeNa, MOJHATOTO HaJ
' MTOBEPXHOCTHIO 3eMIIn

8.24 [ToTeHunanbHast 3HEPrus CKaTON MPY>KUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU

8.25
SHEPruu

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
Ormpenenenne cpeHe CKOPOCTH CKOJBXKEHHUs Opycka
WIM JABWXKEHHS IIApUKa I10 HAKIOHHOM IIJIOCKOCTH.
Onpenenenre yCKOpeHuUs Tena Mpu paBHOYCKOPEHHOM
IBYKCHHUH 10 HAKJIIOHHOW IIIIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM  JIBIKEHHMM  0e3  HayalbHOMU
CKOPOCTH.
[IpoBepka TUMOTE3BI: €CIAM MPU PaBHOYCKOPEHHOM

297 JBIKEHUH 0€3 HadaJlbHOW CKOPOCTU IMYTH OTHOCSITCS

KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHHU OJTUHAKOBBI.

HccnenoBanue 3aBHCHUMOCTH CHJIBI TPEeHHUS
CKOJIBKEHUSI OT CWIBl HOPMAJIBHOTO JIaBJICHUS.
Omnpenenenne KodPPUIMEHTa TPEHUS CKOJBKEHUSI.
Omnpenenenne KECTKOCTH TpPYXHUHBL. OnpenencHue
paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUHU
TeJa Mo TOPU3OHTAIBHOM MOBepxHOCTH. OmpeneneHue
paboOTBI CHIJIBI YHPYTOCTH TIPH MOABEME Tpy3a C

HCIIOJB30BAHHUECM  HCIIOJABHXKHOI'O MW IIOJABHMXXHOI'O




OJIOKOB

dusnyeckue sBJICHUS B npupoze: MpuinBbI U OTJIIMBBI,

8.28 nBrkeHue 1uiaHeT COJTHEYHOM CHUCTEMBbl, PEaKTHUBHOE
JIBIYKEHUE KUBBIX OPTAHHU3MOB
329 TexHudeckue yCTpoWCTBa: CHUAOMETP, JaTYUKH

IMMOJIOKCHUSA, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenbHoe JIBUJKECHHE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KoyieOaHWil: Tepuoj, 4acToTa,
aMIUIATY1a
MareMatnyeckuii M NPYKUHHBIA ~ MasTHUKHU.
9.2 [IpeBpamenne  sHepruM  Npu  KoseOaTeIIbHOM
JBUKCHUH
93 3aryxatomue kojeOaHus. BeiHyKeHHBIE KOJIeOaHUs.
' Pe3onanc
Mexannueckue BoyiHbL. (CBOMCTBa MEXaHHMYECKHUX
BoJIH. [IpononbHble M monepeuHsle BOJHBL JlMHA
9.4 BOJIHBI U CKOPOCTb €€  pacHpoCTpaHEHUs.
MexaHudeckue BOJIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE
BOJIHBI
9.5 3ByK. ' poMKOCTh 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk u yapTpa3Byk
[IpakTuueckue padbOTHI:
OmnpeneneHnve 4YacToTbl W Iepuojaa  KojeOaHH
MaTeMaTHYeCKOr0 MasiTHUKA.
OmnpeneneHnve 4YacToTbl W Iepuojaa  KojeOaHH
IIPYKUHHOT'O MasiTHUKA
9.7 HccnenoBanne 3aBUCMMOCTH Iepuoja KojeOaHui

MOJIBEIIEHHOTO K HUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH Tepuoja KojeOaHui
IIPY’KUHHOTO MasATHUKAa OT Maccel rpysa. lIposepka
HE3aBUCHUMOCTH  Ilepuoja  KoinebaHuii  rpysa,
MOABCIICHHOI'O K HUTH, OT MACCHI I'py3a " JKECTKOCTU

npyXuHbl.  V3MepeHuHe  yCKOpeHHsi  CBOOOJHOIO




nmaacHus

dusznyeckue sSBJICHUS B npupoae: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIJIETPACEHUE, CEUCMUYECKUE BOJIHBI,
IIyHaMH, 3XO
99 TexHuyeckue yCTpOMCTBA: 3XO0JIOT, HCIHOJIb30BAHUE

yIBTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2

[ITxana 31EKTPOMArHUTHBIX BOJIH

10.3

BHCKTpOMaFHHTHaH npupoga CBCTA. CKOpOCTB CBCTa.

BosHoBBIE CBOMCTBA CBETA

10.4

[IpakTuueckue padboTHI:
M3ydeHne CBOWCTB 3JEKTPOMAarHUTHBIX BOJH C

MOMOIIIBI0 MOOUIIBHOTO TenedoHa

10.5

@dusuueckue SBICHUS B MpHpPojAe: OUOJIIOTHYECKOE
JeiicTBMe  BHJIMMOro,  yJIbTpauOJIETOBOIO U

PEHTICHOBCKOT'O I/I3queHHﬁ

10.6

Texnu4ueckue YCTpOﬁCTBaI HUCITIOJIBb30BaHHUEC

OJICKTPOMArHMTHBIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1

.HyLICBaH MOJEIb CBeTa. MICTOYHHUKH CBETa

11.2

IIpssmonuHEHOE pacIpoCcTpaHEHHUE CBETa

11.3

OTpa)KeHI/IC CB€Ta. IInockoe 3€pKajo. 3akoH

OTpaXCHUA CBCTA

11.4

IIpenomnenne cBera. 3aKOH MPEIOMIICHHUS CBETa.

IlonHoe BHYTPCHHCC OTPAKCHUC CBCTA

11.5

JInnza. Xon nyyent B nuH3e

11.6

OnTuueckas cucremMa Q)OToannapaTa, MHUKpPOCKOIIa "

TCIIECKOIIa

11.7

I'maz kak onTudeckass cucrema. bimzopykocTte u

AAJIbHO30PKOCTDb

11.8

Pasnoxenue Genoro csera B cnektp. OnbITel HptoTOHA.




CrnoxeHue CIeKTpaIbHBIX I[BETOB. Jlucmepcus cBeTa

11.9

[TpakTuyeckue paboOTHI:

HccnenoBanue  3aBUCMMOCTH  yIJla  OTPaXXKEHUS
CBETOBOTO JIy4a OT yIJIa [TaJICHHUS.

W3ydeHnue XapakTepUCTUK M300pa’keHHs MpeaMeTa B
IUIOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH  yIila  NPEIOMIICHUS
CBETOBOTO JIy4a OT yTJjla MaJCHUs Ha TPaHULE «BO3IyX
— CTEKJIO».

[Tonyuyenne n300paXkeHUH C MOMOIIBIO coOMparoiei
JIVH3BL.

Omnpenenenre GOKyCHOrO pacCTOSHUSI U ONTHYECKOU
CHUJIBI COOMPAIOTIICH JIMH3HI.

OMnbITHI IO Pa3IOKEHHUIO OENIOro CBETa B CHEKTP.
OnbITEl 1O BOCHPHUATHIO LBETA INPEAMETOB IPH HUX

HaOJII0JIEHUU Yepe3 LIBETOBbIE (DUIIbTPHI

dusznyeckue SIBICHUS B mpupoJaec: 3aTMCHUA COHHHa n

11.10 JlyHbl, 11BETa TelN, ONTUYECKUE SBICHUS B aTMocdepe
(uBeT HEeOa, pedpakius, paayra, MUPax)

111 TexHuueckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

' ¢doTroanmapar, ONTHYECKHE CBETOBOBI
KBAHTOBGIE ABJIEHMA

1 OmnbiTel Pesepdopaa u ruiaHeTapHash MOJENb aToma.
' Mogens aroma bopa

192 Hcnyckanue u morjouieHue cBera aToMoM. KBaHTHI.
. JInnenyaTelie CIIEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3nyyeHHs

12 14 Crpoenue aromHoro sapa. Hyknonnas wmonenb

' aTOMHOTO sapa. M3oTonsl

15 PannoaxtuBHble npeBpamenus. Ilepuon nomnypacnana
' aTOMHBIX SIIEP

126 SAnepHble peakuu. 3aKOHbI COXpaHEHUS 3apsa10BOTO U
' MaccoBOI'0 YHCE

12.7 OHeprusi cBsA3M aTOMHBIX snep. CBs3p Macchl H




SHEpPruu

12.8

Peaknuu cuHTE3a U AelIeHUS AACP. Hcrouynuku

sHepruu CoHIa U 3BE3]

12.9

Snepnas osHepretuka. [lelicTBUE pagMOAKTHBHBIX

I/I3Hy‘I€HI/1ﬁ Ha )XUBBIC OPraHU3Mbl

12.10

[IpakTuyeckue paboOTHI:

HaGntoneHue CIUIOMIHBIX M JIMHEHUYaTBIX CHEKTPOB
U3ITy4YEeHUsl.

HccnenoBanue TPEKOB: U3MEPEHHUE DHEPIrUU YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).

W3mepeHue paanoakTUBHOTO (poHa

12.11

@usnuyeckue SBJICHUS B IMPUPOJAE: €CTECTBEHHBIN
PaauOAKTUBHBIN ¢on, KOCMHYECKHE JIy4H,
PagUOAKTUBHOE W3JIy4YEHUE MPUPOAHBIX MHHEPAJOB,
JNEUCTBUE PAaJMOAKTUBHBIX M3JIyYCHUH HA OpraHU3M

YCI0BCKa

12.12

Texanueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaHBHHﬁ AO3UMETP, KaMEpa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIET'O OFPA3OBAHUS

Kon
NMPoBePSIeMOro
TpeOoOBaHUA

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0230BOro YpOBHSI OCBOCHHSI OCHOBHOI 00pa3oBaTebHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PI'OC

Ilonumanue ponu  (GU3MKM B  HAy4YHOM KAapTHMHE  MUDA;
c(hOPMHUPOBAHHOCTh 0A30BBIX TMPEJCTABICHUNA O 3aKOHOMEPHOU
CBSI3U M [T0O3HABAEMOCTH SIBJICHUH MPUPOJIBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucrtemoodOpasyroueil ponu QU3MKU B PA3BUTHHU
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJOIHH, 00 3BOIIOLUHU
(bu3nUecKrux 3HaHUN U UX POJIM B LIEJTOCTHON €CTECTBEHHOHAYyYHOU
KapTUHE MHpa, O BKJIAJE€ POCCUHCKUX U 3apyOEeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAKOILEro

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BUJAX MaTepuu (BEIIECTBO U TOJIEC), O JBUKEHUU KakK
crocobe CyIIeCTBOBaHHS MaTepuH, OO0 aTOMHO-MOJIEKYJISPHOI
TEOpUU CTPOEHUS BEIIECTBA, O (U3UYECKON CYIIHOCTU SIBICHUMN
MpUPOALl  (MEXaHHUYECKUX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX |
KBaHTOBBIX); YMEHHUE pa3iuyaTh SBJICHUS IO OINUCAHUIO UX
XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX
naHHOe (pu3MyYeckoe sBIEHHE; YMEHHE pPaclio3HaBaTh IMPOSBICHUE
M3YUYEHHBIX (PU3UYECKUX SBICHUM B OKPYXKAIOIIEM MUPE, BBIICISISA

UX CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKH)

Brnanenune ocHOBamMM MOHSATUHHOIO ammapara ¥ CUMBOJIMYECKOTO
si3bIKa (PM3UKU W UCIIOJIb30BAHUE WX JIJISl PEIICHUs] YUCOHBIX 3ajady;
YMEHHE XapaKTEepU30BaTh CBOWMCTBA Tel, (HU3UYECKUE SBICHUS U

IMpONHCCChI, UCIIOJIb3YA (I)YHI[aMeHTaJ'IBHLIe " SMIINPUYICCKHUC 3aKOHBI

YMeHue OIHCHIBaTh HU3YYCHHBIC CBOMCTBA T€I H (1)I/ISI/ILICCKI/IG

SABJICHUSA, UCITIOJIB3YyA (1)I/I3I/I‘~I€CKI/I€ BCJINYHHBI

Brnagenne OCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYIETOM
COOJTIOICHUS TIPaBUII O€30MacCHOTO TpyAa: HaOmoAeHne (PU3UUECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSTEIbHO COOMPATH HKCIIEPUMEHTATIbHYIO YCTaHOBKY
U3 JaHHOTo Habopa 000pyAOBaHU 10 UHCTPYKIIMH, OMUCHIBATh X0/
OTIbITA U 3aIUCHIBATh €0 PE3YJIbTAThI, (HOPMYIHPOBATH BHIBObL;
NPOBEJCHUE TPSAMBIX M KOCBEHHBIX H3MEPEHUH (PHU3NUECKUX
BEJIMYMH: YMEHHUE IUIAHMPOBATH W3MEPEHUS, CAMOCTOSATEIBLHO
coOupaTh 3KCIEPHUMEHTAIBHYI0O YCTAaHOBKY IO MHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIIMYMHBI W AHAJU3MPOBATH I10JYYEHHBIC
pe3yabpTaThl € Y4YETOM 33JaHHOM IOTPEIIHOCTH pEe3yJbTaTOB
U3MEPEHU;

IIPOBEACHUE HECIOXKHBIX DKCIIEPUMEHTAIBHBIX HMCCIIEI0BAHU;
CaMOCTOSITENIbHO COOMpaTh HSKCHEPUMEHTAJbHYIO YCTaHOBKY U
MIPOBOJIUTH  MCCIEJOBAHUE [0  HWHCTPYKUUH, IPEACTABITH
MOJTyYE€HHbIE 3aBUCUMOCTU (PU3MUECKUX BEIMYUH B BHUJE TAOIUI U
rpadMKOB, YUYUTHIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJBI IO

pe3yJsibTaTaM Hccie0BaHus

[lonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  Mojenei
(MaTepuanbHas TOUKa, abCOIOTHO TBEP/IOE TEJI0, MOJIENIN CTPOCHHUS
ra3oB, JKUJKOCTEH M TBEPABIX TeJ, IJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasi MOJIeJb aTOMHOI'O ]pa) U YMEHHE MPHUMEHATh UX JUIS

00BsICHEHUS (PU3NYECKUX MTPOLIECCOB

YMeHne oObICHATh (U3NYECKUE MPOLECChl U CBOMCTBA Tell, B TOM
YUCJIE U B KOHTEKCTE CHUTyallull INPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUUUHHO-CIICICTBEHHBIE CBSA3H
U CTPOUTh OOBSICHEHME C ONOpPOW Ha U3Yy4YEHHbIE CBOMICTBa
¢bu3nueckux sBICHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOICIHN

YMeHue pemath pacu€THbie 3amauu (Ha 0aze 2 — 3 ypaBHEHUM),
UCTIONB3YSl 3aKOHBI U (OPMYIBI, CBS3bIBAalONIMEe (UIUUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allUChIBATh KpPAaTKOC YCJIOBHC 3aJayu,
BBISIBJISITH HEJOCTAIOIINE JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOUMBIE TS €€ PellIeHus], UCIIOJIb30BaTh CIIPABOYHbIE TaHHBIE,
IMPOBOAUTH paC‘-IéTI)I U OLCHHUBATH PCATUCTHUYHOCTL ITOJTYYCHHOI'O
3HaYeHUs (PU3NUECKON BETUYHHBI; YMEHHUE ONPEACIATh pa3MEPHOCTh

(¢u3NYECKOM BETNYNHBI, TOTYYEHHON IPU PELICHUH 3a7a4n

Vmenue XapaKTCPU30BaTh MPUHIUIILI I[GI\/’ICTBI/U[ TEXHUYCCKUX

YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, M MPOMBIILIEHHBIX




TEXHOJIOTHYCCKUX MMPOUECCOB 110 UX OITMCAHUIO, UCITOJIB3YyA 3HAHHUA O
CBOMCTBax (I)I/ISI/I‘ICCKI/IX SIBIICHUM H HCO6XOI[I/IMBIC (I)I/I3I/ILICCKI/IC

3aKOHOMEPHOCTHU

10

YMeHue HcCronb30BaTh 3HAHUA O (U3MUECKUX SBICHUSIX B
MOBCEHEBHOM KM3HM Il obOecredeHuss Oe30MacHOCTH  IpH
oOpamieHud ¢  OBITOBBIMM ~ HpHUOOpaMM U TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHHUS 3/0pOBbS U COOJIIOJCHUS HOPM
HKOJIOTMYECKOTO TOBEJIEHUS B OKpY’KaloIlleH cpefe; MOHUMaHUe
HEOOXOJUMOCTH MPUMEHEHUS JTOCTHKEHUN (PU3UKU U TEXHOJOTHUI

UL palMOHAJIBHOT'O IPHUPOAOIIOJIB30BAHUA

11

OnpIT moucka, mpeoOpa3oBaHUs U TMPEACTaBICHUS HHPOPMAIUU
(bU3UYECKOTO COoNepkKaHUsl C HUCIOJIb30BaHWEM HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHNE OLIEHUBATh I0CTOBEPHOCTh
MOJIyYeHHOW HWH(OpMalUM Ha OCHOBE HWMEIOIMIMXCS 3HAHUU U
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB;, YMEHHUE HCIOJIb30BAaTh IIPHU
BBITIOJIHEHUH YUYEOHBIX 3aJlaHUN HAyIHO-TIOMYJISIPHYIO JIUTEPATypy
(bM3UYECKOTO CONEPIKaHMsI, CIIPAaBOYHBIC MaTEPHAIIbI, PECYPCHI CETH
WutepHer; BmameHue 0a30BBIMM HaBbIKAMU MpeoOpa3oBaHUS
uHopMani U3 OAHOW 3HAKOBOM CHCTEMBI B JPYTyHO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(i)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBIX HA OI'D
HO ®PU3UKE

Kon IIpoBepsiemblii 3JIeMeHT coaepKaHus
1 MEXAHUYECKHUE SIBJIEHUS
11 Mexanuyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra.
' OTHOCHUTENILHOCTD IBUIKEHUS
PaBHoMepHoe U HepaBHOMepHOe ABUkeHUe. Cpeanss ckopocTs. Dopmyna s
1.2 BBIYUCIICHHSI CPEIHEH cKopocTu: v = S/t
PaBHOMEpHOE NPSIMOJIMHEHHOE JABWIKEHUE. 3aBUCUMOCTb KOOPAMHATHI T€1a OT
BPEMEHH B CIyyae paBHOMEPHOTO MPSIMOIHHEHHOrO JIBH/KEHUS:
13 x()=x,+vf
['papukn 3aBUCUMOCTH OT BpPEMEHH Ul MPOEKUUH CKOPOCTH, MPOEKUINH
nepemMelieHus, IyTH, KOOPAMHATBl MPH PaBHOMEPHOM MPSMOJIMHEHHOM
JIBUIKEHHUH
3aBHCHUMOCTb KOOpAMHATBI Tejla OT BPEMEHH B Cllydyae PaBHOYCKOPEHHOI'O
PSIMOJIMHEMHOI O JIBUKEHHUS
SO)=v,, *t+ay» %
@opmyJibl U8 NPOEKUUU TEPEMEIICHHS, NPOEKLUHU CKOPOCTH U MPOCKLIUH
YCKOPEHUS TIPU PABHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBUKEHHUU:
2
1.4 s_‘_(r)=vo_‘.-r+a].-%.
v.(N)=v,, +a,-t,
a,(f)=canst,
v:r: - U1_\-: =2a.s,
['padpyku 3aBUCHMOCTH OT BpPEMEHM JUIS TMPOEKLUMUHU YCKOPEHHUS, MPOEKIIMH
CKOpPOCTH, TMPOEKIHH MEPEMELICHUs, KOOPAHHATBI IIPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUYKEHUH
CBoOoanoe nazenue. @opmyJisl, OMUCHIBAIOLINE CBOOOIHOE MAZIEHUE Tela 110
1.5 BEPTUKAIN (JBUKEHHE Tella BHU3 WJIM BBEPX OTHOCHTENILHO I1OBEPXHOCTH
3emsn). I'padukyu 3aBUCMMOCTH OT BPEMEHM Uil TPOEKIIMU YCKOPEHMS,




[MPOCKIIMH CKOPOCTH MW KOOPJAHHATBI TIPpH CBOOOJIHOM TMaJeHUU Tea 110

BEPTHKAIH

CKOpOCTB PaBHOMEPHOI'O IBHKCHHs TEJla II0 OKPYNKHOCTH. HanpaBneHHe
CKOPOCTH.

dopmylia s BBIYUCICHUST CKOPOCTH Yepe3 pajinyc OKPYKHOCTH W IEPHOJ

oOparteHus:
2R
YETT

ueHTPOCTpeMHTeHbHOG YCKOPCHHE. HanpaBﬂeHHe HEHTPOCTPEMHUTECIIBHOT'O

yckopenusi. DopmyJia Uit BBIYUCIEHHS YCKOPEHHSL:

1.6
2
_ U
“R
®opmyJia, CBS3bIBAIOILAS [IEPUOJI U YACTOTY 0OpalleHHUs:
V= !
T
Macca. ITnornocts Bewmecrsa. @opmyJia 115t BBIYUCIECHUS TIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexkropHas pusndeckas Bermyuna. ClIOKEeHHE CHUIT
1.9 Asnenue nnepuu. [lepsoiit 3akoH HeroToHa
Bropoii 3akoH HetoToHa:
F=m-a
1.10

CoHarnpaBieHHOCTh BEKTOPAa YCKOPEHHUS TeJla M BEKTOPa CHUJIbI, IEHCTBYIOIIEH

Ha TCJI1O

B3aumoneiictBue ten. Tperuii 3akod HeloToHa:

ﬁ:-—»l = —1}1—&

1.12

TpeHHe IMOKOA H TPCHHE CKOJIbKCHUA. CDOpMyH& JJ1s1 BBIMHCIICHHSA MOIYJIS CHITbL

TPEHHS CKOJIbKCHHS:




F_=pn-N

U £

Jedopmanus tena. Ynpyrue M Heynpyrue jaedopmaiu. 3aKoH yHIpyro

nedopmanuu (3akon ['yka):

F=k-Al

1.14

BCCMHPHOG TATOTEHHUE. 3aKOH BCEMHPHOI'O TATOTCHHA:

my - M,
F=G-—L_2
'L
Cuna TsxectH. Y cKopeHHe cBOOOIHOTO MaIeHHS.
@opmyna 1S BEIYMCICHHUS CHIIBI TSKECTH BOJMIM3M moBepxHocTH 3emun: F =
mg.
Jlpmwxenue mnanet Bokpyr Conuna. [TepBast kocMudeckas CKOPOCTb.

HeBecoMocCTh 1 mieperpy3kn

1.15

MMI’IYIIBC TECJla — BCKTOPHad (1)I/I3H‘1E!CK&$I BCJIIMYHHA.

P=mo

Mmmynbe cuctemsl ten. M3menenne nmmynbea. Ummymbe cuib

;16

3aKOH COXpaHEHHsI MMITYJIbCA JJIsl 3aMKHYTON CHCTEMBI TEJI:
D=my, +m,0, =const

PeakTuBHOE OBHKEHHE

1.1

Mexanuyeckas pabora. @opmyna /Ui BBIYMCICHHUS PaOOThI CUIIBI:

A=Fscosa

MexaHH4decKas MOIIHOCTb:

1.18

Kunernueckas u MNOTCHUHAIbLHAA SHEPIHA. d)opmyna JJ1s1 BBIYHCJIICHHUA

KUHETHYECKON IHEPIum:




TeopeMa 0 KHHETHYECKOM JHEPI'HH. dJopmyna JJIs1 BBIYHCIICHUA
MOTEHUHAIBHON SHEPIrHH Tejia, NOAHATOrO

Ha/l 3eMIIEH:

E,=mgh

1.19

MexaHuueckas SHEPI'Us:
E=E,+E p
3aKOH COXpaHEHHUS MEeXaHU4YeCKoi IHeprun. @opmyJia /s 3aKoHa

COXpaHEHHUs MEXaHUYECKON YHEPIrUu B OTCYTCTBUE CUII TpeHus: £ = const.

[TpeBpanienne MeXaHHUECKOH YHEPIUH IIPU HAJTMUHU CUIIBI TPEHUS.

1.20

[TpocThie MexaHU3MBbl. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cuist: M - FI.

YcnoBue paBHOBECHS pblyara:
M, +M; +..=0
[ToaBuxkHbIN 1 HenoABWKHBIM 010ku. KIT/[ npocThix MexaHn3MOB,

n= Anonesnas

Aﬂrpuemz

1.21

JlaBnenue TBEpAOTO TEIIA.

@opmyia st BBIYUCICHUS JaBIeHUS TBEPAOIO Tea:

_F
p-S'

Jasnenue raza. AtmochepHoe aBieHHe.

FHJ.‘[pOCT ATHYCCKOC NaBJICHHUEC BHYTPH KHIKOCTH.

@opmyna 115 BBIYUCIIEHUS! 1aBIICHUS. BHYTPU KUJKOCTH:

P=pgh+p_,

1.22

3akoH [lackans. I mapaBnuueckuii nmpecc

1.23

3akoH Apxumena. PopMmyna g OMpPECNCHUS BHITAIKHBAIOIICH CHIIBI,

I[ef:‘ICTBYFOlHeﬁ Ha Telo, I'IOI"py}KéHHOQ B JKHJKOCTBE HJIHK Tas:

FA.p:. =pgV




Ycnosue miapanud tena. [lnaBanue CYII0B H BO3AYXOIllIaBaHHC

1.24

MexaHudeckue KoJjieOaHUS. AMHHHT)UIEI, nepuoa M 4HactoTa KoJie0aHMid.

dopmyria, cBSI3bIBAOLIAS YACTOTY M NEPUOJL KONIeOaHMUIA:

V=—
T

1.25

MaremaTuyeckuii ¥ TPYKMHHbIH MasTHUKU. [IpeBpaiienue sHepruu mpu

K0J1e0aTeIbHOM JIBUKEHHH

1.26

3aryxatouiue kosiedanus. BoiHykneHHbIe KosieOanus. Pe3onanc

1.27

MexaHH4YeCKHE BOJIHBI. HpOJJ,OJ'leble H IONECPECYHbLIC BOJIHBI. ,Hﬂ”l-la BOJIHBI H

CKOPOCTb PACpPOCTPAHEHUS BOJIHBI:

r=v-T

1.28

3Byk. I'poMKoCTB M BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOH BOJIHBI HAa I'PaHUIIE

nByx cpel. Un(pasByk u yabTpasByk

1.29

IIpakmuyeckue pabomsi

W3mepenne cpefiHel MIOTHOCTH BELIECTBA; apXMMEAOBOM CHIIBI; KECTKOCTH
NPYKUHBL;, KO3 (PHUIIMEHTa TPEHUS CKOJIBKEHUS; PadOThI CHUIIBI TPEHHS, CHIIBI
YIPYTOCTH; CpeaHeil CKOPOCTH ABHKEHMS OpycKa 1Mo HaKJIOHHOH MJIOCKOCTH;
yCKOpeHHs: Opycka TMpH JIBUKEHMH MO HAKJIOHHON IUIOCKOCTH; 4YacTOThl M
nepuoja KoieOaHW MaTeMaTHYeCKOro MAasiTHMKA; 4YacTOThl M TepHoJa
KonebaHui NPyKUHHOTO MasTHUKA; MOMEHTA CHJIbI, ICHCTBYIOIIETO Ha pblyars;
paboThl CHITBI YNPYTOCTH MPH MOABEME TpPy3a C MOMOIIBIO HEMOJBHKHOTO
O10ka; paboThI CHIIBI YIIPYTOCTH TP MOABEME I'Py3a ¢ MOMOIIIBIO MOIBUKHOTO
O1oka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHJIBI OT 00bEMa MOrpy:xEHHON
YaCTH TeJla U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTHU BLITAJIKUBAIOIIEH CHUIIBI
OT MAacChl TeJIa; CHJIbl TPEHUS CKOJIbKEHUS OT CHIIbI HOPMAJILHOTO JIaBJICHUS U
OT po/ia MOBEPXHOCTH; CHJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKHHE, OT CTEHEHH
Jnedopmanuu npyKUHbL, YCKOpeHUs OpycKa OT yrijla HaK/JI0Ha HalpaBJIsiloLIEi;
nepuosaa (4acToThbl) KoJeOaHW HUTIHOTO MAasiTHUKA OT JUIMHBI HUTH; MEPHO/Ia
KoJieOaHMi NPYKMHHOTO MasgTHUKA OT MACChl IPy3a M JKECTKOCTH MPYKUHbI;
MCCJIE/IOBAHUE HE3aBUCHUMOCTH TEpHOAa KOJIeOaHH HUTSHOrO MasTHHKAa OT

maccel rpy3a. [IpoBepka yciioBUst paBHOBECHS pblyara

1.30

Quzuyeckue seaeHUs 6 npupooe: TPUMEPbl JBUIKEHHMS C Pa3IMYHBIMU

CKOpOCTSIMH B JKHBOI M HEKHUBOIH PUPOJIE, ICHCTBUE CHIIbI TPEHUsI B IPUPOJIE




H TCXHHKE, IPHIUBBI W OTJIHUBEI, IBHXKCHHEC ILJIaHCT CONIHEYHOH CHCTEMBI,
PECAKTHBHOC ABHIKCHHE JKUBLIX OPraHU3MOB, pbIldard B TEJIC YCJI0BEKaA, BIIMAHUC
ElTMOC(bCpHOl‘O JIaBJICHHUSI HA JKHUBOM OopraHusM, ILIaBaHHUEC pb[6, BOCIIpUATHE

3BYKOB JKUBOTHBIMH, 3€MJICTPACCHHUE, celicCMHYECKHe BOJIHBI, I[YHaMH, 3X0

1.31

Texnuueckue ycmpoiicmea: CIMIOMETD, NATUYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHHs, JAMHAMOMETp, TOJIIIAIHUKN, PaKeThl, pblyar, MOABHKHBIA W
HEMOABMKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTh, MPOCThIE MEXaHU3MbI B OBITY,
cooOuIaoImecs Cocybl, YCTPOHCTBO BOJAOMPOBOIA, MHIPABINYECKUN Ipecc,
MaHOMETp, OapoMeTrp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XO0JIOT,

UCIOJIL30BAHUE YJILTPA3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHbIE  TOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPHH  CTPOSHHS
2.1 BerecTBa. Mojiesnu TBEPIOro, JKUIAKOTO U ra3000pa3HOro COCTOSIHHI BELIECTBA.
Kpucramnueckue 1 amopdHbie Te1a
55 JlBmwkenne uacTuil BeuiecTBa. CBsi3b CKOPOCTH JIBHJKEHMsI 4YacTHI[ C
' TemnepaTypoii. bpoyHoBckoe nBuxenune, 1uddysus
23 CmayMBaHue U KalWUISIPHBIE SBJICHUS
24 TennoBoe paciIMpeHHe U cxKaTue
2.5 Tennosoe paBHOBecHE
56 BuyTtpennsis »neprusi. Pabora u Tteruionepenaya Kak crnocoObl M3MEHEHHUS
- BHYTpPEHHEI YHEPIrUu
2.7 Buibl Temionepeaadu: TerjaonpoBOAHOCTb, KOHBEKIIUS, U3JTyYEHUE
HarpeBanune wu oxjaxiaenue tein. KonuuectBo Temnorsl.  YeibHas
TEIIOEMKOCTD!
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHS! YHEPrHH B TEIUIOBBIX MMporeccax. YpaBHEHHE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Mcnapenne u koHaeHcauus. V3MeHeHHMe BHYTpEHHEH SHeprum B mporecce
2.10 UCTapeHus W KOHJCHcauumu. KwuneHue KuAKOCTH. VYienpHas TemioTa

napoodpazoBanus: L = O/m




2.11

BnaxHocth BO3yXa

2.12

[InaBnenne wm kpucramnuzauus. V3MeHeHHEe BHYTPEHHEH JSHEpruu IpH

IUTaBJICHHH H KPHCTAJIJIM3allHH. VaenbHas TEIUioTa MiaBJIeHUs:

2.13

BHyTpeHHHH SHEPIrus CropaHvs TOILIHABA. YaenbHas TemioTa CropaHus

TorumBa: ¢ = QO/m

2.14

[Tpunuunel padots! TeroBbiX apuratenei. KIIJI remioBoro asurarens

2.15

IIpakmuueckue pabomuol

W3mepenue yaenbHOM TEIIOEMKOCTH METAJUTMYECKOTO IIMJIMH/IPA; KOJIMYECTBA
TEIUIOThI, TOJYYEHHOTr0 BOJOH KOMHATHOM TeMmreparypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO ONYIIEH HArpeTblii IWIMHAP; KOJHYECTBA TEIUIOTHI,
OTJAQHHOTO HArPeThIM IMJIUHIPOM, MOCJIE OMYyCKaHUsl €ro B BOJy KOMHATHOM
TEMIepaTypbl; OTHOCHTEJIBHOH BJIXHOCTH BO3/yXa; YIACIbHOW TEIUIOTHI
riaBneHus Jspaa. MccienoBaHue W3MEHEHHs TEMIEpaTypbl BOJBI  NPH
Pas3IMYHBIX YCJIOBHSX; SBJICHUS TEIUIOOOMEHA NMPU CMELIMBAHUHM XOJIOAHON U

ropsiyeit BOJIbI; Ipoliecca HernapeHus

2.16

Duzuueckue A6NeHUA 6 NPUPoOOe: TIOBEPXHOCTHOE HATSKEHUE M KalMJLIAPHbIE
SIBJICHUS B TIPUPOJIE, KPUCTAIIBI B NIpupoje, usnydyenue CosHua, 3aMep3anue

BOJ0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHKUE POCHI, TYMaHa, HHEs, CHEra

2.17

Texnuueckue — ycmpoucmea: — KanMUIAPbl, — NPUMEPBl  HCIOJIbL30BaHUS
KPUCTAJLJIOB, )KMIKOCTHBII TEPMOMETP, AaTUUK TEMIIEPATYPhI, TEPMOC, CHCTEMA
OTOIJIEHHUS JI0MOB, THTPOMETPBI, TICUXPOMETp, NapoBas TypOuHa, JBUraTelb

BHYTPEHHETO CrOPaHus

DJIEKTPOMATI'HUTHBIE SABJIEHUSA

3.1

Dnexkrtpu3aius teil. JIBa Buaa 31eKTpUuYeCcKUX 3apsi/ioB

3.2

B3aumoeiicTBue 3apsikeHHbIX TeJ. 3aKkoH Kynona

33

3aKOH COXpaHeHHs JIEKTPUUECKOro 3apsjia

34

Dnektpuueckoe mnone. Hanpsok€HHOCTH snekTpudeckoro mous. [Tpuniun

CYNEPIIO3UIIMU JIEKTPHYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu SJICKTPHYECKHUX 3apsa10B. ﬂeﬁCTBHe SJICKTPHYCCKOI'0 I10JIs Ha




SJICKTPHUCCKHUE 3apsiibl. HpOBO,[[HHKH W JHUDJICKTPHKH

[TocTosHHBIN 37eKTpHUeCKuil TOK. JleiicTBUS anekTprudeckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I=qnt,U=Aqy
DJIEKTPHYECKOE COIIPOTUBIICHHE. Y I€JIbHOE IEKTPUYECKOE COIIPOTHBIICHHUE:
3.7 R = pl/S
18 3akon Oma Ui yyacTka aekrtpudeckoit uenu: I = U/R
[TocnenoBarenbHOE coeIMHEHUE TPOBOIHUKOR!
- T -
I,=I,: U=U,+U,: R=R +R,
39 [TapannensHoe coeiMHEHNE POBOIHUKOB PABHOT'O COMPOTHBIICHHS:
U=U.:I=1 +I,:R:§.
: *7 2
CMmelnanHble coeIMHEHHS] IIPOBOIHUKOB
3.10 PaGoTa u MOIIHOCTb AeKkTpuyeckoro Toka. A = Ull, P = Ul
3akou [xoyns — Jlenua:
3.11 2
. Q =I . R . r
3.12 OnbiT Dpereia. MarHuTHOE MOJE MPSAMOTO MPOBOJAHHKA ¢ TOKOM. JIMHUH
MarHMTHOM MHIyKUIUH
313 MarnuTHoe mMoOJEe TOCTOSSHHOTO MarHuTa. B3anmMozelicTBHE NOCTOSIHHBIX
MarHMTOB
3.14 JleiicTBHE MAarHMTHOTO MOJIS HAa MIPOBOIHUK C TOKOM
3.15 Omnbitel @apanes. SIBnenue rnexkrpoMaruuTHol uHaAykuuu. [IpaBuno Jlenua
Ipakmuueckue pabomol
M3mepeHue  H/IEKTPUYECKOrO  COMPOTHUBIIEHUS  PE3UCTOpPA;  MOLIHOCTH
3.16

HIEKTPHUUECKOr0 TOKA; pabOThl JIEKTPUUYECKOTO TOKA.
WccnenoBanue 3aBUCUMOCTH CWIbl TOKA, BO3HUKAIOUIETO B TMPOBOJIHUKE

(pemcmpb{, namnoqi{a), OT HAPAKCHWA Ha KOHLaX INPOBOJHHKA, 3aBUCHUMOCTH




COIMPOTUBJICHHA OT JJIMHBI IPOBOAHUKA, INIOAAN €TO IMOINCPEUYHOTO CCUCHUA U
YACIBbHOTO COITPOTUBIICHUA.

HpOBepKa mpaBujia JJ1d SJICKTPUUICCKOI'O HAIIPSAKCHHA IIPU MMOCICIOBATCIIBHOM
COCAUHCHHUU IIPOBOAHUKOB; IIpaBUJIa IJIsI CHUJIbI JJICKTPUYCCKOI'0 TOKa IIpU

napajuieIbHOM COEMHEHUN TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Dusuyeckue s6neHUs 8 npupode. DIEKTPUUECKHE SIBICHUS B aTtmocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE 10JIe 3eMJIH, JIpei( MOIr0CcoB,
POJIb MAarHUTHOTO TIOJISL JUTSl )KU3HU Ha 3eMJle, MOJISIPHOE CUSHUE
Texuuueckue ycmpoticmea. SJIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOcCTart,
CU€TUMK  DBJEKTPUYECKOH SHEPruu, HSICKTPOOCBETHTEIbHbIE MPUOOPSI,

3.18 HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEIOXPAHUTENH, AJIEKTPOMArHUT, AJIEKTPOJBUraTeNlb MOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OnexTpoMarauTHele BOHbI. [IIkana 31eKTpOMarHUTHBIX BOJIH

3.20 JIyueBas mozens cera. [IpsimonuHeiiHOE paclipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus ceta. [1nockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23 Jucnepcus cBeta

304 Jlunza. Xon myueit B mun3e. @OKycHOE paccTosiHUE JIMH3BI. OnTHYecKas cuia

' mun3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpakmuyeckue pabomul
W3mepenue ontuyeckoil cuibl coduparouieil JMH3bl; (GOKYCHOTO PacCTOSHUS
cobupatomeid JMH3bl (IO CBOMCTBY paBEHCTBA pa3MEpoOB IpeaMeTa MU
n300pakeHusi, Koraa MpeMeT pacloJio’KeH B JIBOMHOM (oKyce), mokas3aTens

3.26 MIPEJIOMIIEHUS CTEKIIA.
HccnenoBanne CBONCTBA  M300paKEHMs, IOJYYEHHOIO C  IOMOLIbIO
coOuparomei JUH3bl; U3MEHEHUs! (POKYCHOT'O PACCTOSHHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEIOMIIEHHs] CBETOBOIO Jy4a OT yrIjla IaJeHHs Ha
IpaHuLE «BO3IYX — CTEKIIO»

327 Qusuyeckue senenuss 6 npupoode: 3atmenust ConHua u JlyHbl, LBeTa Ted,

' OINITUYECKHUE sIBJIEHUS B aTMoc(hepe (1BeT Heba, pedpakuus, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, MEPUCKOMN, QoToanmapar, ONTUYECKHE

CBETOBObI




KBAHTOBLBGIE ABJIEHUA

PagnoakTuBHOCTH. Anbda-, 6eTa-, raMMa-u3iryueHus. Peakuuu anbda-u Gera-

4.1
pacnaza

4o Onwitel Pesepdopna mo paccesauro anbda-vyactui. [lmanerapHas MomeNb

' aToma

4.3 CoctaB aromHoro saapa. M3oromst

4.4 Ilepuon nomypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOTO YHCET
Qusuueckue sA61eHUs 6 npupode. €CTECTBEHHBIH pPaJUOAKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4M, PaJMOaKTUBHOE W3Iy4EHHE MPUPOIAHBIX MHHEPAJIOB,
NEMCTBYE palMOAKTUBHBIX N3IyUYE€HUI HA OPraHU3M YeJI0OBEKA

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUAYAJIbHBIN JO3UMETP, KaMepa

BI/IJ'IBCOHa, AACPHad SOHEPTEeTUKA
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