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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3MKe Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIOXKCHHM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS 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
€CTEeCTBEHHOHAYYHON TpaMOTHOCTH OOYYArOIIUXCSI U OPTraHU3AIMNI0 W3YYCHHS
GbU3MKM Ha JESITEIBbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4YUTBHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM O0ydeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIEro 00pa3oBaHusl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), mpejjiaraeT MpUMEpPHYI0 MOCIe0BaTeIbHOCTD
W3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUSl MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUA METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyeil mMporpaMMbl IO Y4EOHOMY TIPEIMETY .

®duszrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MpPEAMETOB, TMOCKOJIbKY (U3MYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U
SABJICHUN, W3y4yaeMbIX XUMHEH, Ouosorued, acrpoHomued u (GUUIECKOU
reorpadguei, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHpAa,
MPEeNOCTaBIsieT HamboJiee SCHble O00pa3ibl MPUMEHEHHUS HAaydHOTO METoja
MO3HAHMS, TO €CTh CIIOC00A MOTYyUYEeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opmna w3 raaBHBIX 3a7a4 (PU3NUECKOrO OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
WHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIaJICHUE
CICAYIONIUMU KOMIETEHTHOCTSAMHM, XapaKTepU3YIOIMMH €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEIOBAHNUS;

e HHTEPOPETUPOBATH  JAaHHBIE U HUCIOJb30BaTh  HAy4YHbIC
JI0OKa3aTEIbCTBA JI MOJTYyYEHUS BHIBOJIOB.

[enmn wusyueHuss (PU3MKK Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenaenensl B KoHienmuu mnpernoaaBaHus ydeOHoro mnpenmera «®Duszuka»y B
oOpa3oBaTenbHBIX oOpranuzanusx Poccuiickoit ®Deaepanuu, pean3yOMUX
OCHOBHBIE  00I1Ie00pa30oBaTEIbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM



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;
dbopMupoBaHHE HAYYHOTO MHMPOBO33PCHMsI KaK pe3yibTaTa H3y4YCHUs
OCHOB CTPOCHHSI MaTepuH M PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHU;
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,
TpeHus. CBsi3b 2HEpruu U paboThl. [loTeHIIMaIbHAS SHEPTUS TENa, MOJHATOrO 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» mnpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBHXKCHUHU
OTHOCUTELHO KaOMHeTa (U3HKH.
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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
JBUKEHUS IIApUKa WIH TEJIEKKU.

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.

HccnenoBanve 3aBUCUMOCTH CHJIBI TPEHHMS CKOJBXEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHUS.

Onpenenenue korpGUIIEHTa TPEHUS CKOJIbXKEHUSL.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NPU PaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIIBHON TTOBEPXHOCTH.

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.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. llosHoe BHyTpeHHEe
OTpakeHUE cBeTa. VCrnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPAXKEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm onydet B JsmnH3e. Onruueckas cucrtema ¢oToamnmnapara,
MUKpOCKONa M Tejeckoma. ['J1a3 kak omnThyeckass cucteMa. bInM3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel Hptorona. Croxenue
CIIEKTPaJIbHBIX IIBETOB. J(ucepcus ceera.

Jemoncmpayuu.

[IpssMonrHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xop mydeit B coOuparoIiei JInHs3e.

XoJ1 Ty4yelr B pacCEUBAIONIEH JIMH3E.

[Tonyyenue n300paxxeHui ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens riiasa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

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

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaX€HUsI CBETOBOIO Jyda OT yIJia

najieHuUs.
2. W3ydenue xapakTepUCTUK W300paKEHUsI MpeIMETa B IIJIOCKOM 3epKaJe.
3. HccnepoBanue 3aBUCHMOCTH yIUIa MPETOMIIEHUSI CBETOBOTO Jyya OT yrIJia
NaJICHUS HA TPAHUIIE «BO3yX—CTEKIIO».

4. llomyueHue U300pa’keHUI C TOMOIIBIO COOMPAIOIICH JTUH3BI.

5. Omnpenenenue (HOKYCHOTO pacCTOSIHUS U ONTUYECKON CUIIbI COOMparoiei
JIUH3BI.

6. OIBITHI 110 PA3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITBI IO BOCIHPHUATHIO IIBETa MPEAMETOB MPU UX HAOIIOICHUM Yepe3
L[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHass mojenb atoma. Monens aroma bopa.
Hcnyckanue u nornomenne cBeta aroMoM. KBaHThI. JIMHEYaTeie 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.

SnepHple peaknuu. 3aKOHBI COXPaHEHHWs 3apsSAOBOTO M MAacCOBOIO YHCEI.
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. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-00001HAKINH MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIONINN MOAYJTH TIPEAHA3HAYECH /I CUCTEMAaTHU3aIluu
U 0000IIeHUsT MPEIMETHOTO  COACpXXKaHUS M ONbITa  JEATEIbHOCTH,
MpUOOPETEHHOTO MPU U3YUECHHUH BCEro Kypca (DU3UKH, a TaKXKe JIJIsi TOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMEHy 10 (u3uKe s 0O0y4aromuxcs,
BBIOPABIIIUX ITOT yUEOHBIN MpeMeT.

[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.

[IpyHUIMNNANBHO JEATEIBHOCTHBIA XapaKTep IaHHOTO pa3/elia peaanu3yercs
32 Cu€T TOro, 4YTOo OOydYarolIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeIIaraeTes:

HA OCHOBE TIOJIYYCHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBACHATH
dbu3ruecKue SBICHUS B OKPY’KAIOIIEH MPUPOJIC U TOBCEAHEBHOM KU3HU;



HCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIICOBAaHUSI (PU3HMUECKUX SBICHUHN, B TOM
YyuCJe Al IPOBEPKU TUIOTE3 U MOTYUYECHUS] TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSATh HAy4HbIE OCHOBBI HauOOJe€ BAXKHBIX JIOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTIOJb30BAHUS PA3IUYHBIX UICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILECHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPTHH.



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(opMHUpPOBAHHOCTh HaBBIKA peQIICKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY U TaKOTO0 K€ IpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- AKTMBHOE y4YaCcTH€ B PEUICHUWU NPAKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHM3allid, TOpoJia, Kpas) TEXHOJOTUYECKOH U



COITMAILHON HAIPABIICHHOCTH, TPEOYIOMMX B TOM 4YHCIC W (PU3NUESCKUX
3HAHMU;

e - MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQECCUid, CBI3aHHBIX ¢ (PUBUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUS :

e - OpHCHTAlMS Ha TPUMCHECHHE (HU3MYSCKUX 3HAHWM JJIA pelieHus 3aj1ad B
objlacTh OKpy’Karolel cpeapl, TUIAHUPOBAHUS IIOCTYIIKOB W OIECHKH HX
BO3MO>KHBIX MTOCJIEACTBUM JIJISl OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATIBHOTO XapakTepa SKOJIOTMYECKHX MpobjieM U MyTed uX

peleHus;

e 8) ajanTanuM K M3MEHSKOIIUMCH YCJIOBHSM COINMAJIbHON W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TPHU BBIMOJHEHUM WCCICIOBAHUN W
MPOEKTOB (HU3UYECKON HAIMpPaBICHHOCTU, OTKPBITOCTH OIBITY W 3HAHHUSIM
APYTHX;

e - TIOBBIIIGHWE YPOBHS CBOEHW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NeSATEeNIbHOCTD;

e - MOTPeOHOCTH B (OPMHUPOBAHUU HOBBIX 3HAHHI, B TOM YHUCJIEe (OPMYITHUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH
busuky;

e - TUIAHUPOBAHHME CBOETO pAa3BUTHUS B MPUOOPETEHHWU HOBBIX (PUBUUYECKHUX
3HAHMU;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJb30BaHUEM (U3HYCCKUX 3HAHUM;

e - OIIGHKAa CBOUX JEHUCTBUN C YyYE€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOCHHS MpOrpamMMmbl MO (PU3MKE HA YPOBHE OCHOBHOIO
oO1mero odpa3oBanus y obyyvaromierocs 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOUYAIONINE I03HABATEIbHBIC YHUBEPCAIBHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEPCaJIbHBIC YUCOHBIC ICHCTBU.

Ilo3HaBaTe/IbHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Bba3oBble Jjornueckue 1eiicTBUA:
e BBISBIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKALIUU, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
JTAHHBIX U HAOJTFOICHHUSIX, OTHOCSIINUXCS K (PHU3NIECKUM SIBIICHHSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHUH (DUIUYECKUX
SIBJICHUM U TIPOIIECCOB, JIENaTh BBIBOJIBI C UCIIOIB30BAHUEM JI€TYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3BI O B3aWUMOCBSI3SIX
(bU3UYECKUX BEJIUYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CMOCOO pelieHus y4deOHol (u3nyeckomn
3amaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEIEHUs, BHIOOp HambOolee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBrble ucciienoBarejbCcKue JeHCTBUSA:

UCITIOJIB30BATh BOIPOCHI KaK HCCIIEN0BATENbCKUN HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 10 CAMOCTOSITENIBHO COCTABIICHHOMY IIIaHY OIIBIT, HECIOKHBIN
(GU3HYECKUI SKCIEPUMEHT, HEOONBIIOE HUCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBATh HAa NPUMEHHMOCTb U  JOCTOBEPHOCTh HH(OPMAILIHIO,
NOJIYYEHHYIO B XOZI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA,;

CaMOCTOSTENbHO (HhOPMYJIMPOBATH OOOOIICHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJEHUS, OTbITA, UCCIIEIOBAHUS;

OPOrHO3UPOBAaTh BO3MOXKHOE  JlalibHEWIee pa3BUTHE  (PUIMUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmueii:

NPUMEHSTh Pa3IUYHbIC METOIbl, MTHCTPYMEHTHI U 3apPOCHI MPU MOUCKE U
otbope MHGOPMAIMK WIH JAHHBIX C YYETOM MPEIOKEHHON ydeOHOM
dbuznyeckoii 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3IUYHBIX BUJIOB U HOPM MPECTABICHUS;

CaMOCTOSITENIbHO  BBIOMpATh ONTUMANIbHYI0 (OpMy  TpEACTaBICHHS
uHQOpMAIIMM W WUTIOCTPHPOBATH pellacMble 3aJa4ll  HECIOXHBIMU
cXeMaMHu, TuarpaMMaMi, HHOU rpaduKoi U UX KOMOMHAIMSAMHU.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eCTBUS:

B XO7le OOCYXJEHUs y4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 3371aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI 1
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha pEIICHHE 3a/Jadyd W TOJICp KaHHe
0J1ar0’KeIaTeILHOCTH OOIIEHUS;

COTIOCTABIIATh CBOM CYXJEHUS C CYXXICHUSMHU JIPYTUX YYACTHHUKOB
auanora, OOHapY)KHUBATh Pa3INIUE M CXOACTBO IMO3HIIHIA;



BBIPAXKATH CBOIO TOUKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
myOJIUYHO MPEICTABISATh PE3YIbTaThl BBITIOTHEHHOTO (PU3NYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHus, TPOCKTA);

NMOHMMAaTh W HWCIONB30BaTh  MPEUMYIIeCTBA  KOMaHIHOH U
WHJUBUIYyAIbHOW palbOThl TpU PEIICHUH KOHKPETHOM (u3ndeckomn
poOJIeMBI;

NPUHUMATH eI COBMECTHOM ACATEIHHOCTH, OPTAHM30BBIBATh JICHCTBUS
no e€ JOCTHKEHHUIO: pPachpeaesisiTh POk, OOCYXJIaTh NPOLECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacCTh pabOThI, JOCTUTAsT KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAMPABIICHUIO W KOOPAWHUPYS CBOU JCHCTBUS C JPYTUMHU
YJICHAMH KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICHUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIE yUeOHbIE [1eiicTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIINX
JUTsl petieHust GU3NYECKUX 3HAHUM;

OPUCHTHPOBAThCA B  PA3IUYHBIX TOJIXO0JAX TPUHATHS  pEIICHUHN
(MHIUBUAYyATbHOE, TIPUHATHE PEIICHUS B TPYINIC, NPUHITHE PEIICHHM
TPYIIION);

CaMOCTOSITEJIbHO COCTABJISATh aJTOPUTM pelIeHUs (U3NIECKON 3aa4u U
TUTaHa HMCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIpeIjlaracMbIe BAPUAHTHI PEIICHU;
Jienath BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PElICHUE.

CaMOKOHTp().]II), AMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTyalluu U Ipejiarath IiaH €€ U3MEHEHHUS;
OOBACHATH MPUYMHBI  JTOCTHOXKEHHUS  (HEAOCTHXKEHHUS) Ppe3yJbTaTOB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JESATENBHOCTH (B TOM YHUCIIE B XOJ BBINOJHEHUS
(U3MYECKOr0 UCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIUXCS CUTyallMil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIAHOCTEW;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIHU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro YeloBEeKa B XOJ€ CHopa MM JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYTroro;
npU3HaBaTh CBOE MPABO Ha OMIMOKY NpU pelIeHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.



HNPEAMETHBIE PE3YJIBTATBI

K koHI1ly oOyuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh TOHATHSA: CHCTEeMa OTcuéra, MaTepuaibHas TOYKa,
TPAeKTOpPUs, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBIKCHHS, Jehopmarius
(ympyrasi, mnjacTh4yeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TEpErpy3Kd, IEHTP TSHKECTH, aOCONMIOTHO TBEPIOE TETo,
IIEHTP TSDKECTH TBEPJOTO TEia, paBHOBECHE, MEXaHWYCCKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK M YIbTPa3BYK, HJIEKTPOMArHUTHBIC BOJHBI,
IIKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalIbHO30PKOCTh,
CIIEKTPBI UCITyCKAHUS W TIOTJIOMICHUS, anb(a, 0eTa- U raMMa-u3IydcHus,
W30TOTIBI, SITICPHAS DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEpPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBWKEHHE, CBOOOJIHOE
najicHUE TEJ, PABHOMEPHOE JBIKCHHE TI0 OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, PEaKTUBHOE JBIDKCHUE, KOJIeOaTEIhbHOE NBM)KCHHE (3aTyXarollue U
BBIHYKJIGHHbIE KOJieOaHUsI), PE30HAHC, BOJHOBOE JBWKEHUE, OTPAKECHUE
3BYyKa, MPSMOJIMHEHMHOE PpaclpOCTPAHECHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3IOKEHHUE OEI0ro CBEeTa B
CIIEKTp ¥ CJOKCHHE CHEKTpPaJIbHBIX IIBETOB, JUCIIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
U3ITYYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOITUX JaHHOE (PU3NUECKOE SIBIICHUC;

pacro3HaBaTh TPOSIBICHUE W3YYEHHBIX  (U3WYECKUX SBICHUNA B
OKpy>KaromeM Mupe (B TOM uucie (PU3NUECKHE SIBICHUS B MPHUPOJE:
MPWINBBI M OTJIUBBI, JBIKeHUE TU1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHNWE JKUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BONHBI, I[yHAMH, 5XO0, IIBeTa Te,
ONTHYECKHUE SIBJICHUS B TMPHUPOJE, OUOIOTHYECKOE NCUCTBUE BUIMMOTO,
yIbTPa(PHOIECTOBOTO W  PEHTTEHOBCKOTO W3IyYCHHM, €CTECTBEHHBIN
PaauoOaKTUBHBIN (HOH, KOCMHUYECKHE Jy4d, PAJAHMOAKTHBHOE H3TyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAUOAKTHBHBIX W3IYYECHUH Ha
OpraHu3M 4YeJIOBEKa), MPH STOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTH CYIECTBEHHbIE CBOMCTBa (MPU3HAKH) (PU3NUYECKHUX
SIBJICHUI;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (PM3UUCCKHUE SBIICHUS, UCITONIB3YS
dbu3nyeckue BEIWYUHBI (CpeIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPABHOMEPHOM JIBMKCHUH, YCKOPEHHE, TEpEeMEIIeHHe, MyTh, YTrioBas



CKOpPOCTb, CHJIa TPEHUS, CHJIa YHPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOIrO TMajJeHUsl, BEC Teja, HMITYJbC Teja, HMIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAsI SHEpPrus Teda,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMANIbHAS YHEPrus CKATON
NPY>KUHBI, KHHETHYECKash SHEPIus, IOJIHAs MeEXaHW4ecKas >SHeprus,
NEepUOJ U YacToTa KosjeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIIEHUSI CPEAbl), TP OMUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCHOJIb3YEMbIX BEJIMYUH,
0003HaueHUA W €AUHMIBI (U3UYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH I'PAPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJN, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIrUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEPHO3ULIHMHA CHWJI, NPUHLUUI OTHOCHUTEIBHOCTH ['amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO M MaCCOBOI'O UMCEN
OpU SJACPHBIX PEAKLMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3HYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 2—3 JTOTUYECKUX
[1aroB ¢ OMopod Ha 2-3 M3YYCHHBIX CBOMCTBA (PU3UUYECKUX SIBICHHM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THble 3ajaud (omMparolmyecs Ha cucreMy U3 2-3
ypaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaTh KPAaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOIIME WJIM M30BITOYHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE VISl PELLIEHHUS, TPOBOJIUTh PAacUEThl U
OLICHMBATh PEAJIUCTUYHOCTh IOJYUYEHHOTO0 3HA4YEeHUA (PU3NUECKOU
BEJINYWHBIL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh MpPU MOMOLIU
(U3MYECKUX METOJOB, MCIOJIb3ysl OMUCAHUE HCCIEIOBAHUSA, BBIICISThH
IIPOBEPSEMOE IPEANOIOKEHNE, OLIEHUBAaTh MPABWIBHOCTH MOPsAJIKa
IIPOBEICHMSI  UCCIENOBAHMS, JIEJIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOMIOAEHUIN U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PU3NYECKUX SIBJICHUW WM
¢u3nyeckux CBOWCTB Ted (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUs SHEPTUH, 3aBUCUMOCTb MepHoAa KOJeOAHWH MpPYKUHHOTO
MasTHUKA OT MAacchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT



aMIUTUTYJIBI MAJIBIX KOJICOaHUH, IPSIMOJIMHEMHOE paclpOCTpaHEHUE CBETA,
paszjoxkeHue Oeloro cBeTra B CIEKTP, U3YyUEHHE CBOMCTB M300pa’KeHUs B
IUIOCKOM 3€pKalie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOMparomiei
JWH3e, HAOJIOJEHNE CIUIONIHBIX W JMHEHYATHIX CHEKTPOB H3JIyUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY H3 M30BITOYHOTO Habopa
o00OpyIOBaHus, OMHCHIBATH XOJ ONBITA W  €ro  Pe3yJbTaThl,
bopMyIMpPOBaTH BHIBOJBI,

MIPOBOJIUTEH TIPU HEOOXOJIUMOCTH CEPUIO MPSMBIX U3MEPCHHM, OMPEIEessa
CpenHee 3HaueHUE u3MepsieMoi BenuuuHbl ((POKyCHOE paccTosiHuE
coOuparomeld JIMH3bI), OOOCHOBBIBaTH BBIOOP crmoco0a H3MEpPEeHUs
(u3MepUTeNbHOTO Mpubdopa);

NPOBOANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (DU3MUECKUX BEITUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM JIBIDKCHMHM 0O€3 HaudajdbHOM CKOPOCTH, Mepuoja
KOJICOaHMI MaTeMaTHYEeCKOTO MAasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKEHHWs CBETa OT yria MaJeHus W yria MpEeJOMIICHHs OT yIiia
najieHus): IUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM  3aBUCHMOCTH
bu3nYecKX BEIWYUH B BUJE TaOMUIl U rpadUKoB, JieJaTh BBIBOJbI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC HU3MEPEHUS (U3MUECKUX BEIMYUH (CpEeaHSsSA
CKOPOCTb M YyCKOpPEHHE Tella TpU PaBHOYCKOPECHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHHs], KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacToTa M
nepuos; KoieObaHWii MaTeMaTH4ecKoro U TMPY>KUHHOTO MAasTHUKOB,
omnTHYeCKass Ccuia coOuparomiedl JIMH3bI, PaJUOAKTUBHBIN  (HOH):
TUTAHUPOBATh M3MEPEHUsS, COOMpPATh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIICTYS MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISTH
3HAUYCHHUE BEJIMYUHBI U aHAJTU3UPOBATH MOTYUYEHHBIE PE3YyJIbTAThI C yUETOM
3aJJaHHOW MOTPEUIHOCTH U3MEPECHUN;

coOJro1aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH NP padoTe ¢ 1adopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKH M3YyYCHHBIX (PU3WYECKUX MOJEIEH:
MaTepHalibHasi TOYKa, aOCONIOTHO TBEPJOE TEIO0, TOUYCHYHBIA HCTOUYHHUK
CBeTa, Jy4, TOHKas JHMH3a, TUTAHETapHas MOJENb aToMa, HYKIJIOHHAS
MOJIeIh ATOMHOTO SJIpa;

XapaKTepU30BaTh MPUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUSA (B TOM YHCIE:
CIIUJIOMETP, JAaTYUKH TIOJIOKCHHS, PACCTOSIHUS M YCKOPCHHWsSI, pPaKeTa,



9XOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa Bunbcona), ucnonb3ys 3HaHHUS O
CBOMCTBAax (U3MUECKUX SBJICHUA W  HEOOXOIUMBbIE  (PUBHUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJOIMUECKHUX MPOLECCOB
OpU pEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI Jis
NOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKaJie U COOMpAIOLEH JIUH3E;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HH(GOpPMALMIO O  [PUMEPax)
NPAaKTHYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 17151 oOecrniedeHnsi 0€30MacHOCTH MpU O0palieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOJACHUS
HOPM 3KOJIOTHYECKOTO MTOBEJECHUS B OKPYIKAIOIIEH CpeE;

OCYIIECTBISATh MOUCK HWHPOpMaUK  (HU3UYECKOTO COJACPKAHUS B
WuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYs TOMCKOBBINA 3aMpoC, HAXOAHUTh
NyTH ONpPEAESIEHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMK HA OCHOBE
UMEIOUINXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN Y4YEOHBIX 3a/laHUN HAy4YHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3MYECKOrO0  COJEp)KaHHs, CHPaBOYHBIE MaTepHUabl,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIIMM W3 HECKOJbKMX HCTOYHUKOB (DU3UUECKOTO COAepk aHMUS,
nyOJUYHO MPECTABIATh Pe3yIbTaThl IPOEKTHOW HIIA MCCIIEI0OBATEIBCKON
NESATeNIbHOCTH, MpU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yUEHHBIN
NOHATUMHBIN anmapar Hu3y4yaeMoro pasjena (U3MKM U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTauueldl ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.
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IMPOBEPSIEMBIE IPEJJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MPOI'PAMMBI OCHOBHOI'O
OBIIEIO OBPA3OBAHUS

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJbTAaThl 0CBOCHUS OCHOBHOM
06p830BaTeJ'll)HOI7I nmporpamMmbl OCHOBHOI'O o01ero 06p330BaHI/Iﬂ

1.1

HCIIOJIb30BaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiiniaTh ABJICHHA 110 OIMMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)H3HLICCKOG SIBJICHHUC

1.3

pacro3HaBaTh IMPOSIBIICHUE H3YyUEHHBIX (U3UYECKUX SBICHUN B
OKpY’ KaroIleM MHUpe, B TOM uucie Gu3nYecKue SBJIECHUS B IPUPO/IE,
IpU 3TOM MEPEBOIUTH MPAKTHUYECKYIO 3a/1a4y B yueOHYI0, BBIACTATD

CYILIECTBEHHBIC CBOICTBA (MIpU3HAKU) GUBUUECKUX SBICHUN

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (pU3MUECKHE SIBIICHUS,
UCHIONB3YSl (PU3MUECKHE BEJIWYUHBI, MPH OMNHCAHUU IPaBUIBHO
TpPakTOBaThb  (U3MYECKUH  CMBICI  HCHOJB3YyEMBIX  BEJUYHH,
0003HaUeHHUsI W EOUHUIBl (U3NYECKUX BEJIMYMH, HAXOIUTh
(dopMynbl, CBS3BIBAIOIIME JAHHYIO (U3MUECKYIO BEIUYUHY C
JpYTruMU BEJIMYMHAMU, CTPOUTh  TIpaUKHd  H3YUYEHHBIX

3aBUCHUMOCTEH (1)I/I3I/I‘IGCKI/IX BCINYHNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (PU3UUYECKHE SIBICHUS U MPOLIECCHI,
WCIONB3ysl HM3YYEHHBIE 3aKOHBI, MPHU ITOM J1aBaTh CJIOBECHYIO
GOpMyTUPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYeCKoe

BBIPAXKCHUC

1.6

O0BACHATH (PM3UUECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluii MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 MU3yYEHHBIX CBOWCTBA

q)HSI/I‘{eCKI/IX HBHGHHﬁ, (bH3quCKHX 3dKOHa UJIK 3aKOHOMEPHOCTHU

1.7

pemarh pacu€THble 3a7aud (OmMparolvecss Ha cucTeMy u3 2 — 3




YpaBHEHHUI), HCMOIb3Ys] 3aKOHbl U (OpPMyJbl, CBSA3BIBAIOLINE
¢u3uueckue BETUYMHBI: HAa OCHOBE aHalu3a YCIOBHUS 3aJaud
3alMChIBaTh KPAaTKOE YCIOBHE, BBISIBIATH HEJOCTAIOLIUE WIN
U30BITOYHbIE ~ JaHHble, BBIOMPATh 3aKOHBI U (QOPMYJIBI,
HEOOXOJUMbIE MJIsl pELIeHMs,, MPOBOAUTH pPAacu€Thl U OLEHUBATh

PCATMCTUYIHOCTD IMMOJTYYCHHOI'O 3HAYCHUA (1)I/I3I/ILICCKOI71 BCIIMYNHBI

1.8

pacno3HaBaThb HpO6JICMLI, KOTOPBIC MOKHO PCHINTH IIPU IMOMOIIA
(1)I/I3I/I'~I€CKI/IX MCTOJ0B, HCIIOJIB3Ys OIIMCaHHuC HUCCJIICOOBaHUs,
BBIACIATE IMMPOBEPACMOC TMPCAIIOIO0KECHNUE, OUCHUBATL IMPABUIIBHOCTD
TNopstaAKa IMPOBCACHUSA HCCIICIOBaHUsI, ACIaThb BBIBOJbI,

MHTEPIPETUPOBATH PE3YJIbTaThl HAOMIOJEHUI U OTIBITOB

1.9

NPOBOJUTH OIBITH 0 HAOIIOJCHUIO (DU3WYECKHUX SIBICHUH WIH
(Gu3MUeCKUX CBONCTB TeJ: CAMOCTOSATEIILHO COOMPATh YCTAHOBKY M3
30BITOYHOTO Habopa 000pyOBaHUS, ONMCHIBATh XOJ ONBITA U €r0

pe3yiabTaThl, GOPMYIMPOBATH BBIBOBI

1.10

OPOBOJUTH MPH HEOOXOTUMOCTH CEpPHI0 NPSMBIX H3MEpPEHUil,
ompeneNsisi cpe/lHee 3HAUCHUE HU3MEPsIeMOil BEeMWYUHBI ((POKYyCHOE
paccTosiHue coOMparoleil JTUH3bI), 000CHOBBIBaTh BHIOOp criocoba

u3MepeHus (M3MEpUTENIBHOTO Mprbopa)

IPOBOJUTH HUCCIIEJOBAHUE 3aBHUCUMOCTEH (DU3MUECKUX BEJIIMYUH C
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUM: IIJIaHUPOBATh MCCIIEOBAHUE,
CaMOCTOSITEJIBHO COOMpPATh yCTAHOBKY, (PUKCHUPOBATh PE3YJIbTATHI
MOJTyYEHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYHH B BHJE TaOIUIU

Fpa(l)I/IKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJUTH  KOCBEHHBIE  M3MEpPEHHMsT  (U3UUECKUX  BEIMYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHus,  coOupaTb  SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATE WU3MEPEHHUs, CIEAys IPEeIIOKEHHON
WHCTPYKLMH, BBIYHUCIATH 3HAYECHHE BEJIMYMHBI M AHAIA3UPOBATH
MOJIyYEHHBIE PE3YJbTATBl C YYETOM 33JaHHOW ITOTPEHIHOCTH

U3MEpPEHUN

1.13

CO6J'IIOI[8.TL npaBujia TCXHUKH 0e30MmacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYTI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU MU3YUYEHHBIX (PU3MUECKUX MOJIENICH:
MaTepHajbHas TOuYKa, aOCOJIOTHO TBEPAOE TENO, TOUYCHHBIH

HNCTOYHHK CBCTA, JIy4, TOHKAd JIMH34, IUIAHCTAapHasd MOACJIb aTOMaA,




HYKJIOHHad MOACJIb aTOMHOTO sgJ1pa

1.15

XapaKTepU30BaTh MPUHLMUIBI JEHCTBUS M3YyYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX ONMCAHUS, UCIOIb3Ys
3HaHUSI O CBOWCTBAaxX (PU3NYECKUX SBICHUU W HEOOXOIUMBIE

(1)I/I3I/ILICCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJB30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM H3YyYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  U3MEPHUTENIbHBIX  MpUOOpPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUHN YyueOHO-IPaKTHIECKUX
3a/a4, ONTUYECKHE CXEMbl I TIOCTPOEHHUS H300paxKeHUi B

IUTOCKOM 3epKajie U cOOMparoIiei JT1MH3e

1.17

OPUBOJUTh TNpPHUMEPHl (HAXOAUTh HMHPOPMALHUIO O NpUMEpPaX)
NPAKTUUYECKOTO  HCIIOJIb30BAaHMUA  (U3MYECKUX  3HAHUM B
MOBCEIHEBHON JKM3HM Juid oOecriedeHus Oe30MacHOCTH IpHU
oOpamieHun ¢ mnpuOopaMHM M TEXHHUYECKUMH YCTpOMCTBaMH,
COXPaHEHMs 370pPOBbi M COOJIOJCHHMS HOPM 3KOJOIMYECKOTO

MOBEJICHUS B OKPY>KaroIIel cpejie

1.18

OCYHIECTBIISATh MOUCK HH(OpMaIu (U3MYECKOTO COACPKAHHUS B
cetu MHTEpHET, CaMOCTOSITENIBHO (POPMYITUPYS TTOMCKOBBIN 3aIpoc,
HaxXOAUTb IIyTH OIpPEHEICHUs] JOCTOBEPHOCTH  IOIYUYEHHOMU
nH(pOpMAIIMKM HA OCHOBE MMEIOIIMXCS 3HAHUW U JIOMOJIHUTEIIBHBIX

HCTOYHUKOB

1.19

UCTIOJIb30BaTh NPU  BBIMOJHEHUH YYeOHBIX 3aJaHUN Hay4HO-
HOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro COJepKaHusl, CIIPAaBOYHbIE
MaTepuaibl, pecypchl cetu HHTepHer; Bnaaers npuémamu
KOHCIIEKTUPOBaHMUs TEKCTa, MpeoOpa3oBaHus HHGPOpMALMU U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3laBaTb COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHMS Ha
OCHOBE HH(pOpMAIMM U3 HECKOJIBKUX HCTOYHUKOB (PH3NUECKOTO
CoJIepKaHusl, MyOJIMYHO MPEJCTABIATh PE3yJIbTAaThl IPOEKTHON WU
UCCIIEIOBATENIbCKON  JIEATENBHOCTH, HpPU  3TOM  I'PaMOTHO
UCIIOJB30BaTh W3YUYCHHBIM IOHATUHHBIA ammapar H3y4aeMoro
paszena (U3MKK U CONPOBOXKIATh BBICTYIUIEHHE MpE3eHTaluel ¢

y4€TOM 0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB

1.21

IIPU BBIIIOJTHCHUU y‘le6HLIX IMPOCKTOB U HCCIeI0BaHUM (1)I/I3I/ILIGCKI/IX

IPOLECCOB paclpeAesisiTh 005S3aHHOCTH B TPYMNIE B COOTBETCTBUU C




IIOCTAaBJICHHBIMU 3aJadaMM, CJICIUTb 3a BbIIIOJHCHUEM IIJIaHa
Ilel‘/’ICTBI/II\/’I u KOPpPCKTUPOBATH €ro, aJICKBATHO OLICHUBATb
COOCTBEHHBIH BKJIaad B JCATCIBbHOCTbL TIPYIIIbI, BBICTPANBATDH
KOMMYHUKATHBHOC B3aI/IMOI[eI>’ICTBHC, MPOSBJIAA TOTOBHOCTb

paspeniath KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC
Kon Kon
[TpoBepsieMble AEMEHTHI COACPKAHMS
pasznena AJIEMEHTa
MEXAHUWYECKMUE ABJIEHUA
g1 MexaHnuueckoe JBHKEHHE. MarepuanbHas ToOdYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JIBUYKEHUS
8.3 PaBHOMEpPHOE TPAMOIIMHENHOE JBUKEHUE
###Par###HepaBHOMEpHOE MPSIMOJIMHEITHOE
8.4 neukeHne. CpenHAs M MTHOBEHHAs CKOPOCTh Teja
Py HEPAaBHOMEPHOM JIBM)KCHUH
Vckopenne.  PaBHOYCKOpEHHOE  NpPSMOJIMHEHHOE
52 JIBIDKEHUE
8.6 ###Par###CBoboHOe naeHne. OnbITh [ anumes
###ParfH##PaBHOMEpHOE IBM)KEHHE IO OKPY’KHOCTH.
8.7 [Tepuon u yactora obpamenus. Jluneitnas u yrimonas
8 ckopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHUE
8.8 IlepBbiit 3ak0oH HproToHa
8.9 Bropoii 3akon Herotona
8.10 Tpernii 3akoH HeroTOHA
8.11 H##Parf##] [ppuHIUn cyneprno3uuuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ##HtPar#H##Cuna TpeHMs: CUila TPEHHUS! CKOJIbKEHUS,
' CHJIa TPEHUSI [TOKOS, IPYTHE BUIBI TPECHUS
214 ###Parf##(Cuila  TSHKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUS
81 JBuxenne mimaHer Bokpyr Comnma.  [lepBas
1 KOCMHUYECKasi CKOpocTb. HeBecoMOCTh U eperpysku
816 PaBHOBecue MaTepualbHOW  TOYKH. AOCONIOTHO
' TBEPIOE TEIIO




###Par###PaBHoBecue TBEPOTO Tena c

8.17 3aKpEIUIEHHOW OCBhIO  BpalleHus. MOMEHT CHIIBL.
LenTp TsKECTH
218 Nmnynsc Ttema. M3menenne wmmynbsca. Mmmyibsc
' CHJIBI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHParfH##PeakTUBHOE NBU)KEHHE
8.21 Mexannueckas paboTa U MOIIIHOCTb
829 PabGora cun TsxkecTH, ynpyroctd, TpeHus. CBs3b
' SHEpruu 1 paboThl
823 [ToreHnnanbHass dSHeprus Tejla, TMOJHATOTO HaJ
' MOBEPXHOCTHIO 3eMJIN
8.24 [ToTeHunanbHast SHEPrus CKaToN NPy>KUHbI
825 ###Par###Kunetnueckas  sHeprusa. Teopema o
' KMHETUYECKOW YHEPTUHU
8.26 HiH#Parf##3aKkoH COXpaHEHUSI MEXaHUYECKOU SHEPTUU
[TpakTyeckue paboOTHI:
Ornpenenenne cpeaHeil CKOPOCTH CKOJIbKEHHUs OpycKa
WIM JBWKEHHUS IIApUKa I10 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenne yCKOpeHus Teja Ipyu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM IMJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTU IIyTH OT BPEMEHM IIPH
PaBHOYCKOPEHHOM  JIBWKEHUM  0e3  HauvalbHOU
CKOPOCTH.
[IpoBepka TUIOTE3Bl: €CIM IPHU PaBHOYCKOPEHHOM
8.27

JIBUKEHUH 0€3 Ha4adbHOW CKOPOCTU IyTH OTHOCSITCS
KaK psg HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJTMHAKOBBI.

Hccnenosanue 3aBUCHUMOCTHU CHUJIBI TpPEeHUS
CKOJIB)KEHUSI OT CHJIBI HOPMAJIBHOTO JIaBJICHUSI.
Ompenenenne kKodphUIMEHTa TPEHUS CKOIBKEHUS.
Omnpenenenne XKECTKOCTH TMPYXHUHBL. OrmpeneneHune
paboOThI CHIIBI TPEHUS NMPU PABHOMEPHOM JIBMKCHUHU
TeNa Mo TOPU3OHTANBHOM oBepxHOCTU. Onpenenenue

paboThl CHJIBI YOPYTOCTH MpU TMOABEME Tpy3a C




HUCIIOJIBb30BaHHUEM  HCIIOABMXKHOIO M  IIOJABHMXXHOI'O

OJIOKOB

dusnueckue SBJICHUS B npupoac: MpUInBLI U OTJIIMBBI,

8.28 nBukeHue riaHeT COJIHEYHON CHCTEMbl, PEaKTHUBHOE
JBUKEHHE KUBBIX OPIraHU3MOB
%20 TexHnyeckue ycTpoiCcTBa: CHUAOMETpP, JaTYUKU

IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUs, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JIBUYKEHHUE. OcHoBHbIE
9.1 XapakTepUCTUKH  KojJeOaHWil: mepuoja, 4Yacrorta,
aMIUIUTYyAa
MaremarnuyeckuiiT W NPYKUHHBIA ~ MAasTHUKH.
9.2 [IpeBpamienrie  sHepruM  OpU  KoJeOaTEIbHOM
JBUKEHUU
93 3aryxatomue konebanus. BeiHyX1eHHBIE KOICOaHMS.
. Pesonanc
Mexannueckue BosIHBL. (CBOMCTBA MEXaHHMYECKHX
BOJIH. [IpomonbHble W momepedyHble BOJHBL. [[nuHa
9.4 BOJIHBI U CKOPOCTb €€  pacHpOCTpaHEHUs.
MexaHnueckue BOJIHBI B TBEPIOM Tele,
CEHCMHUUYECKHE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHHUE 3ByKa
9.6 WNHdpa3Byk U yIbTpa3Byk
[TpakTyeckue paboOTHI:
Onpenenenue 4YactoThl M HepuoAa  KosneOaHui
MaTEMaTHYECKOIO MasiTHUKA.
OnpeneneHve 4acTOThl U TepHOAa  KoJjeOaHUi
NPYXUHHOT'O MasiTHUKA
97 HccnenoBanue 3aBUCHMOCTH Tiepuoja KoJjeOaHHi

MOABEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TepHoJa KoyeOaHUi
MPY>KUHHOTO MasTHUKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCHUMOCTH  Hepuoja  KosuebaHuMl  TIpys3a,
MOJBEIIEHHOTO K HUTH, OT MaccChl Ipy3a U *KECTKOCTU

npyxuHbl. M3mepeHue yckopeHuss CcBOOOJHOIO




naJeHUs
@u3ndecKue ABJICHUS B IPUPOJIE: BOCIIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKUE BOJIHBI,
IlyHaMH, 3XO
9.9 TexHu4ecknue yCTpPOWCTBA: 3XOJOT, HCIIOIb30BAHHE
. yIIBTPa3ByKa B OBITY M TEXHUKE
SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI
101 DneKTpOMarHuTHOE noJe. OneKTpOMarHUTHbHIE
' BOJIHBI. CBOMCTBA 3IEKTPOMArHUTHBIX BOJIH
10.2 [IIxana >71€KTPOMarHUTHBIX BOJIH
103 OneKkTpoMarHuTHas npupoja csera. CKOpOCTh CBeTa.
' BonHoBBIE CBOMCTBA CBETA
10 [TpakTrueckue padbOThI:
10.4 M3yuyeHue CBOMCTB DJJIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO TeNle(hoHa
duznyeckue SBICHUS B MpHUPOAE: OHOIOrMYecKoe
10.5 NeiCTBME  BUJIKMMOTO,  yibTpaduOJIETOBOIO U
PEHTTEHOBCKOTO U3JIy4eHHUM
10.6 TexHnueckue yCTpOiiCTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH AJI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast mozens cBera. IcTOuHMKH cBeTa
11.2 IIpssMonMHEHOE pacpOCTpaHEHUE CBETA
113 Otpaxxenne cBera. Ilmockoe 3epkano. 3akoH
' OTpakeHHUs CBETa
114 [Ipenomiienne cBera. 3aKOH MPEJIOMIIEHUS CBETa.
11 ' [TosiHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JInnza. Xop j1y4ent B 1MH3E
116 Ontuyeckast cucreMa (oToannapara, MUKPOCKONa U
' Teseckona
117 ['ma3 kak onTtudeckass cucrema. bimzopykocts u
' JAJIbHO30PKOCTh
11.8 Paznoxxenne ©Oenoro cBera B cHekTp. OIBITHI
HpiotoHa.  CroXeHHe  CHEKTPalbHBIX  IIBETOB.




Hucnepcus ceera
[TpakTnyeckue paboOTHI:
###Par###lccnenoBanue 3aBUCHUMOCTH yriaa
OTpaKEHHsI CBETOBOTO JIyda OT YTJIa ITaJICHHUS.
Hi#HPar###113ydeHne XapakTepUCTHK HU300paKeHHs
IpesMeTa B IJIOCKOM 3epKale.
###Par###lccnenoBanue 3aBUCHUMOCTH yriaa
NPEJIOMIJICHUSI CBETOBOTO JIyda OT yTIja MaJCeHUS Ha
119 TPaHUIIEC «BO3IYyX — CTEKIION.
' #i#Par###lonyuenne u300paXkeHUH C TOMOIIBIO
COOMpArOIIEH JTNH3HI.
###Par###Onpenenenue (OKYCHOIO pacCTOSIHUA U
ONITUYECKOH CHIIBI COOMPAFOIIEH JINH3HL.
HHHPar###ONBITBL O Pa3NoKEHHIO OeJoro cBeTa B
CIEKTP.
H#HPar#H##ONbITHl IO BOCIPUSATHIO I[BETa MPEIMETOB
pY UX HAOJIIOIEHUH Yepe3 LIBETOBbIE (PUIIbTPHI
dusnueckue sABIeHUS B mpupoje: 3atMenus: CosHua u
11.10 JlyHsl, 1IBeTa TeJ, ONTUYECKUE SIBJICHUS B aTMocdepe
(uBet Heba, pedpakius, paxyra, MUPax)
T TexHuueckue  ycTpoHCTBa:  OUKH,  IEPUCKOII,
' ¢doroanmnapar, ONTUIECKHE CBETOBO/IbI
KBAHTOBEBGIE SABJIEHUA
101 Omnbitel Pesepdopna u mimanerapHass MOJIETb aToMa.
' Mogens aroma bopa
122 Hcnyckanue W MOTJOLIeHHe cBeTa aToMoM. KBaHTHI.
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3IIy4eHHs
12 14 Crpoenne aromHOoro siapa. HykimoHHas Mozenb
' aToMHOro siaipa. M3oTomnsl
15 PangunoaktuBHble npeBpamieHus. [leproa nomypacnanga
' ATOMHBIX SJIEP
126 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U
' MaccOBOT'O YHCEN
12.7 OHeprus CBA3M aTOMHbIX snep. CBs3b Macchl U




SHEPrumn

12.8

Peakmun cuHTe3a U JeleHUs AACP. Hcrounuku

sHepruu CoJiHIa U 3BE3 ]

12.9

Snepnas osHepretuka. JlelicTBME pPagMOAKTUBHBIX

H3J'[y‘-1€HHI7I Ha JXUBBIC OPraHU3Mbl

12.10

[TpakTnyeckue paboTHI:

HabmroneHne CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB
U3ITyYEHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPIUU YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).

W3mepenue paanoakTUBHOTO (poHa

12.11

dusnueckue SBICHUSA B IMPUPOAEC: €CTECTBCHHBIN
paauOaKTHBHBINA ¢oH, KOCMHMYECKHUE JIy4H,
pPagOAaKTUBHOE M3JIyYEHUE NPUPOJHBIX MHUHEPAJOB,
JEHCTBUE PANMOAKTUBHBIX M3JIYyYEHHUH Ha OpPraHu3M

YCJIO0BCKa

12.12

TexHuueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ AO3HUMETP, KaMepa Bunscona




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

Kon
NMpoBepPsIEMOro
TpeOoBaHuUs

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOM 00pa3oBaTe/bHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHoBe ®PI'OC

[Tonumanue ponu  (GU3MKK B  HAYYHOH KapTUHE  MUDA,;
c(hOopMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUM O 3aKOHOMEPHOM
CBSI3U M TT03HABAEMOCTH SIBJICHUI MPUPO/IBI, O POJIH HKCIIEPUMEHTA B
¢usnke, o cucremMooOpasymouel ponu QUIMKA B Pa3BUTHH
CCTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJ’IOFI/Iﬁ, 00 3BOJIIOITUHN
¢u3nUecKrux 3HaHUI U UX POJIU B LIEJOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJE€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTUC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUJAX MaTepuu (BEIIECTBO U TOJIE), O JBM)KCHUH Kak
croco0e CyIIECTBOBAaHUS MaTepuH, 00 aTOMHO-MOJEKYJISPHOM
TEOpUU CTPOEHUSI BEIIECTBA, O (U3UYECKON CYIIHOCTU SIBICHUMN
OpuUposbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX U
KBAHTOBBIX); YMEHHE Da3IMyaTh SBJICHHUS 10 OINHCAHUIO HX
XapaKTepHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX
JaHHOE (U3UYECKOE SIBIICHUE, YMEHHE paclo3HaBaTh NPOSIBICHUE
U3YYEHHBIX (PU3NYECKUX SIBJICHHUH B OKPY’KAIOLEM MHUpE, BBIIEISA

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATHUHMHOIO ammapara ¥ CHUMBOJIUYECKOIO
s3bIKa (PM3UKU U UCIOJIb30BAHUE UX JIJIS PeIIeHUs Y4eOHBIX 3ajad;
YMEHHE XapaKTepU30BaTh CBOWCTBAa TeJ, (DU3UUYECKUE SBICHHUS U

IMPOLCCChI, UCIIOJIb3YA (bYHﬂaMeHTaHBHBIe 1 SOMIIMPHUYICCKHUC 3aKOHBI

YMeHHe OIMCHIBaTh HU3YYCHHBIC CBOMCTBA T€I H (1)I/I3I/I‘IGCKI/IC

SABJICHUA, UCIIOJIB3YA (1)I/I31/I‘-I€CKI/I€ BCJIMYHUHBI

Branenne oOcCHOBaMHM METOJOB HAYYHOTO TO3HAHHWS C Y4YETOM
coOroeHUs TpaBUIJI 0€30MacHOT0 TpyAa: HaOmoieHne GU3MYECKUX

SIBJIEHUU:




YMEHHE  CaMOCTOSITEIIBHO coduparb  IKCHEPUMEHTAIbHYIO
YCTAaHOBKY M3 JIaHHOTO Habopa 000pynOBaHMS IO HHCTPYKLUH,
ONMCBHIBATH XOJ ONbITAa U 3aIUCBIBAaTh €r0  pe3yJbTaThl,
(GbopMyIMpOBaTH BBIBOABI;

NpOBEJCHUE NPSAMBIX M KOCBEHHBIX HU3MEpEHU (U3NYECKUX
BEIMYUH: YMCHHUE IUIAHUPOBAaTb WU3MEPEHUs, CAMOCTOSATEIbHO
coOMpaTh AKCIEPUMEHTAIBbHYI0 YCTAHOBKY [0 HMHCTPYKLUH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI U AHAJIM3UPOBATH IIOJYYEHHBIE
pe3yabTaTel ¢ Y4YETOM 3aJaHHOW IOTPELIHOCTH Pe3yJIbTaTOB
U3MEpPEHU;

IIPOBEICHUE HECIOXKHBIX OKCIEPUMEHTAIbHBIX HCCIIECIOBAaHU;
CaMOCTOSITENIBHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY |
IIPOBOJUTH  HCCIECJOBAaHWE 110  HWHCTPYKLUH, MPEICTABIIATH
HOJY4YEHHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BUAE TAOIUIl U
rpaduKoB, yYMTHIBATh MOTPELIHOCTH, JEJaTh BBIBOJBI 110

pe3yjibTaTaM UCCICAOBaHUA

[TonumaHue  XapakTEepHBIX  CBOMCTB  (U3WYECKUX  MoOjeneit
(MaTepuanbHas TOuKa, aOCOTIOTHO TBEPIOE TEJIO, MO CTPOCHUS
ra3oB, JKUJIKOCTeW M TBEPABIX TeN, MIIaHETapHas MOJENh aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHHE NPUMEHSATh UX IS

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMmeHue oOBACHATh (PU3NYEecKHe MPOLECChl M CBOMCTBA T€Jl, B TOM
YUCI€ U B KOHTEKCTE CUTyalUudl IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUYUHHO-CIIEICTBEHHBIE CBS3H
U CTpPOUTH OOBSACHEHME C ONOpOH Ha H3yYEeHHBbIE CBOMCTBa
bu3nyecKkux SIBICHUH, (U3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIN

YMmeHue pemaTh pacué€THble 3aqaud (Ha Oaze 2 — 3 ypaBHEHHIA),
UCIIONB3YSl 3aKOHBI U (OPMYJIBL, CBS3bIBAlOIIME (UINUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpPaTKOE YCJIOBHE 3aJauH,
BBISBIIATh HEJOCTAIOIIME JaHHBIE, BHIOUPATh 3aKOHBI M (HOPMYIIBL,
HeoOXoauMble sl €€ pEeILIeHHUs, HCIO0JIb30BaTh CIPAaBOYHbBIE
JaHHBIE, MPOBOAUTH PACUYETHI M OLEHUBATh PEAIUCTUYHOCTH
MOJlyYEHHOTO0  3HAueHUs  (U3NYECKOM  BEJIUYMHBI;  yYMEHHUE

ONpeaACIIAATL pa3MCPHOCTb q)H3quCKOﬁ BCJIMYMHEI, HOJ'Iy‘IGHHOfI 1pu




pELICHUH 3a/1a4u

YMmenue XapaKTCPU30BaTh IMPUHIUIIBI JEHUCTBUS TEXHUYECKUX
YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U MPOMBIIIJICHHBIX
TCXHOJIOTHYCCKHUX IMPOLECCOB 110 UX OIMMCAHUIO, UCIIOJIb3YS 3HAHUA
0 CBOMCTBax (I)I/I3I/IIIGCKI/IX SIBIICHUH W HCO6XOI[I/IMI>IC (I)I/I3I/IIIGCKI/IC

3aKOHOMEPHOCTH

10

YMeHue wucronb3oBaThb 3HAHUA O (U3MUECKHX SBJICHUSX B
NOBCEHEBHON KHM3HM i obOecreyeHus Oe30MacHOCTH  TpH
oOpaiieHud Cc  OBITOBBIMM  NpPUOOpPaMM U TEXHUYECKUMH
YCTPONCTBAMM, COXPAHEHHUS 3/0pOBbS U COOJIOJCHHUS HOPM
9KOJIOTMUECKOTO TIOBEJEHUS B OKpY)KAIOIIEH Cpele; NOHMMaHue
HEOOXOJUMOCTH MPUMEHEHUS TOCTHKEHUN (PU3UKU M TEXHOJOTHUIl

AJI1 palquOHAJIBHOT O ITPUPOAOIIOJIE30BaAHUSA

11

OneIT TOMCKa, MPeoOpa3oBaHUsA U TMPEACTaBICHUS HHPOPMAIIU
(U3MYECKOTO COACpX AHKUSA C HCIOJIb30BaHUEM WH(HOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA; yMEHHE OIICHUBATh
JIOCTOBEPHOCTH MOJYyUYCHHON MH(POPMAIMK HA OCHOBE MMEIOUIUXCS
3HAHUNA ¥ JOTMOJIHUTEIBHBIX HCTOYHUKOB; YMEHHE HCIOJIb30BaTh
OpU  BBINONHEHUM  Y4YeOHBIX 3aJaHUNl  HAYYHO-TIOMYJSPHYIO
TUTEpaTypy (PU3UUIECKOrO COACPIKAHHS, CIPABOYHBIC MATEPHAIIBI,
pecypcel cetu VHTepHeT; BnajgeHue Oa30BBIMH  HaBBIKaMU
npeoOpa3oBanusi WHOOpPMAIMM W3 OJHOM 3HAKOBOM CHCTEMBI B
JIPYTYI0; YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE

COOOIIIEHUSI HA OCHOBE MH(OPMAIINH U3 HECKOJIBKUX UCTOYHUKOB




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

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 MEXAHUWYECKUE ABJIEHUA

11 Mexanuueckoe JBWkeHue. MarepuanbHas Touka. CucremMa oOTcyéTa.
OTHOCHTENBHOCTD IBUKEHUS

PaBHOMepHOE U HepaBHOMEpHOE JBHXkeHUE. CpeHss ckopocTs. Popmyiia ams

1.2 BBIYHMCJICHHS CpEJTHEN CKOPOCTH: V = S/t

PaBHOMepHOG pr[MOJ'IHHGfIHOG JBHIKXCHUC. 3aBUCHMOCTD KOOpAMWHATEI TCJIa OT

BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWHOIO JIBUKECHHUSL:

13 x(t)=x,+vt
['padukn 3aBUCMMOCTH OT BpPEMEHHU /Jisi MPOEKLUHUHU CKOPOCTH, MPOEKIUU

MNepeMCIICHUA, IIYTHU, KOOpAUHATBI IIPpU PABHOMCPHOM HpﬁMOJ’IHHCfIHOM

JABMKCHUH

3aBUCHMOCTh KOOPJMHATHI T€Jda OT BPEMEHH B Clydae PaBHOYCKOPEHHOTO

HpHMOHHHeﬁHOFO JABHXKCHMUA

Sy =vy =1+ a =

t2| "Ha

(DOpMy.TIBI AJId TPOCKOUHN TMCPEMCHICHUSA, MPOCKIUN CKOPOCTU H IMPOCKINU

YCKOPEHHMS ITPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKECHUM:

-

¢
1.4 s.(D=v,. -f+a,-—.
s (D =vy, - T+a, g

U.\'(’f) =Upx T4y 1,

a, (f) =canst,

vy, — Uy, =2a.s,

rpaq)I/IKI/I 3aBUCUMOCTH OT BPEMCHH JIs1 MPOCKOHUU YCKOPCHUA, NPOCKIUHN
CKOpPOCTH, IPOCKLUUHU I[EPEMELICHNs, KOOPAUHATBHI IIPU PABHOYCKOPEHHOM

HpHMOHHHeﬁHOM JABMOKCHHUHA

CBO6OI[HO€ naacHuc. (DOpMYJ'IBI, OITMCBhIBAIOIIHC CBO6OI[HO€ naacHuc Tcjia 1o

1.5 BCPTUKAIA (I[BI/I)KGHI/IG TCJIa BHU3 MKW BBEPX OTHOCUTCIIBHO ITOBCPXHOCTU

3emian). I'paduku 3aBUCHMOCTH OT BpPEMEHM JJIsi NPOEKIMH YCKOPEHUs,




MMPOCKIUKU CKOPOCTH W KOOPAWHATBHI IIPpH CBO60]1HOM nmaacHuM TCja II0

BCPTUKAIU

1.6

CKOpoCTh PaBHOMEPHOTO [BIDKEHHUS Tela MO OKpY>KHOCTU. HampaBneHue
CKOpOCTH.
@®opmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PajnyC OKPY>KHOCTH H TEPHOT
oOparieHus:

2R

T

[lenTpocTpeMuTenbHoe yckopeHue. HampaBiaeHue IEHTPOCTPEMUTEIBHOTIO

YCKOPCHUHI. <DopMyJ1a JJI1 BBIYUCIICHUA YCKOPCHUA:

1.7

1.8

Cuna — BCKTOPHAA (bHSquCKaH BeanunHa. CIOXKCHHUE CUTT

1.9

SIBnenue nnepuuu. [lepsslii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroTona:
F=m-a

CoHarnpaBieHHOCTh BEKTOpa YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, JCHCTBYIOIIEH

Ha TCJI0

1.11

Bzanmopericteue ten. Tperuit 3akon HeroTona:

Fy g=—Fi

1.12

TpCHI/IC IIOKOSA W TPCHUEC CKOJIbXKCHUA. d)opMyna AJI1 BBIYUCIICHUSA MOAOYJIA

CHJIbI TPCHUS CKOJIbKCHUA!




Hedopmanus tena. Ympyrue u Heynpyrue nedopmanuu. 3akoH yHpyrou

nedopmanuu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHMUS:
F-G. 1y -i}.‘:
R
Cuna Tspkectd. Y ckopeHHe cBOOOTHOTO MaIeHUs..
14 dopmyna A7 BBIYUCICHUS CUIIBI TSHKECTH BOMU3M MoBepXxHOCTH 3emnu: F =
mg.
JiBmxenue mianet Bokpyr CoisHua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs 1 neperpysku
Hmnynbc Tena — BeKTOpHasi pu3nveckasi BeJIMYMHa.
1.15 p=mi
Nmnynse cuctemsl Ten. M3menenune nmnyibca. UMIyabc cuibl
3aKOH COXpaHEeHMsI UMITyJIbCa I 3aMKHYTOM CUCTEMBbI TEN:
1.16 D=1, +1m, U, =const
PeakTnBHOE ABMXEHHE
Mexannueckas pabota. @opmyna AJisi BEIUUCICHHS paOOThI CHJIBL:
A=Fsoosa
Mexannyeckass MOITHOCTb:
1.17
n=4
I
Kunernueckas u noteHuuanpHas sHeprusi. @opmyiia Assi BbIUUCICHUS
- KMHETUYECKOW SHEPTUU:




Teopema o kuHeTHUECKOU dHEeprun. GopmyJia A BBIYUCICHUS
NOTCHIUAJIBHOW SHEPIUHU Tella, IIOIHATOrO

HaI 3eMIIEN:

E,= mgh

1.19

MexaHnyeckas SJHeprus:
E=E.+E »

3aKOH COXpaHEHUsI MeXaHu4ecKoi sHeprun. Gopmyiia 1Jid 3aKOHa
COXpaHEHUsI MEXaHNYECKON YHEPTUH B OTCYTCTBUE CUJI TpeHUs: £ = const.

HpeBpameHHe MEXaHUYECKOM OHCPTUHU IIPU HAJITUYNUU CHJIBI TPCHUA.

1.20

[TpocTeie MeXxaHU3MBI. «30JI0TOE PABHUIIO» MEXAHUKH.
Peruar. Momenrt cwitel; M - FI.

VYcioBue paBHOBECHS phluara:
M +M +..=0
[ToaBuxHBIN 1 HeTOABMKHBIHN O510KU. KITJ] mpocThix MeXaHU3MOB,

n= Anonzsnan
"13311:311333515

1.21

[laBnenue TBEpIOrO TEINIA.

dopMyna 11 BBIYUCIICHMS 1aBJICHHs TBEPIOTO Tena:

_E
p==

JaBnenue raza. ATMocdepHoe TaBieHuUE.
['unpocraTyeckoe 1aBI€HUE BHYTPH KUIKOCTH.

dopMyna s BBIYUCIICHNS 1aBJICHNS BHYTPU KUJKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBauueckuii npecc

1.23

3akon Apxumena. dopmyna Uil ONpeAeNiCHUS BBITATKUBAIONIEH CHIIHI,

I[el‘;ICTBYIOHleﬁ Ha TCJIO, HOFp}/')KéHHOC B XXUJAKOCTb MJIM I'a3:

Fpy =pgV




Ycnopue nnaBanus Teia. [lnaBanue CYJI0B 1 BO3AYyXOILIaBaAHUEC

1.24

MexaHndeckue KoJieOaHwusl. AMHHI/ITYI[a, nepuoa M 4YacrorTa KOJICOaHHMIA.

®dopmyiia, CBA3bIBAOIIAS YACTOTY U EPUO KOJIeOaHUI:

1.25

Maremarnueckuil M TNpPYyKUHHBIA MasTHUKHU. lIpeBpamieHuwe sHeprum npu

KOJIeOATEIIFHOM JIBUKCHUH

1.26

3aTyxa10mHe KoJIeOaHMsI. BLIHY)KI[CHHLIC koJieOanus. Pe3oHanc

1.27

MexaHU4ecKre BOJIHEI. HpOI[OJ'IBHBIC " MMOIICPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCHpPOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

3ByK. FpOMKOCTB " BBICOTA 3BYKa. OTpaxceHHe 3By1(0BOI>i BOJIHBI HA T'paHULEC

IByX cpell. UHppa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomol

N3mepenne cpeaHel MIIOTHOCTH BEUIECTBA; ApXMMEIOBOM CHIIBL; KECTKOCTHU
NPYXUHBL; KOA(G(ULIMEHTa TPEHUSI CKOJIbKEHUS; paObOThl CHUJIbl TPEHUS, CHIIbI
YOPYTOCTH; CpEIHEN CKOpOCTU ABMKEHMSI OpycKa 10 HaKJIOHHOM IJIOCKOCTH;
YCKOpeHHsl Opycka MpH JBUKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KojeOaHWH MaTeMaTHYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJIeOaHUH MPY)KUHHOTO MAasTHUKA; MOMEHTAa CHJIbl, JCHCTBYIOIIETO Ha
pplyar; paboThl CHJIBI YHOPYrOCTH TpU MOABEME TIpy3a C IOMOILBIO
HEMOJABIKHOTO 0J0Ka; paboThl CUJIBI YNPYrocTH MpU MOABEME TIpy3a C
MOMOIIBIO TIOJIBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMMEJOBOM CHUJIbI OT 00bEMa MOrpyKEHHON
YacTH Tejla U OT IUIOTHOCTH YXHMJIKOCTH; HE3aBHUCHUMOCTH BBITAJIKMBAIOLICH
CHJIBI OT MAacChl Te€Ja; CUJIbl TPEHUS CKOJBXKEHHUS OT CHUJIbI HOPMAJIbHOTO
JABICHUsT U OT pOJa IOBEPXHOCTH; CHJIBl YIPYIOCTH, BO3HMKAlOUIEH B
INpYyXHUHE, OT CTENeHW JAepopMalii NpYKUHbBI; YCKOpeHus Opycka OT yria
HaKJIOHA HaIPaBJISIONICH; eproa (4acTOThl) KOJIeOAHUN HUTSHOTO MasiTHUKA
OT JUIMHBI HUTH; NEepHoia KojeOaHUH NMPYy>KUHHOTO MasiTHUKA OT Macchl rpysa
U KECTKOCTHU NPYKUHBI; UCCIET0BAaHUE HE3aBUCUMOCTH IEpHoJa KojeOaHui

HUTAHOT'O MasiITHUKA OT MAaCCHI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUS pblUara

1.30

Qusuueckue sA6neHUss 6 nNpupode: TPUMEPHl ABIKEHUS C pPa3IUUHBIMU

CKOPOCTSIMH B )KUBOW M HEKUBOW NMPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE




U TEXHUKE, NPWIMBbI M OTJIUBBI, JBM)KeHUE IulaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE [BMIKEHUE JKMBBIX OpPraHU3MOB, pbl4alrM B TEJIE YEJIOBEKA,
BIMSIHUE aTMOC(EpHOro /AaBJIEHUS Ha >KMBOM OpraHus3M, IUIaBaHHE pbIO,
BOCIIPUATUE 3BYKOB JKMBOTHBIMH, 3€MIICTPSACEHHE, CEUCMMUYECKUE BOJIHBI,

IlyHaMH, 3XO0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, OATYHUKH ITOJIOKCHHA, PACCTOAHUA U
YCKOpPCHHUA, AUHAMOMCTpP, I[MOAIIHUIIHUKH, PAKEThI, pbIyar, MOABMKHBIN U

H€HOI[BI/I)KHI>II7I 6J'IOKI/I, HaKJIOHHAasA IJIOCKOCTb, IMPOCThIC MCXaHU3MBI B 6I>ITy,

13l COO0O0IIaroIMecs: COCY/Ibl, YCTPOMCTBO BOJONPOBOJIA, THIPABINYECKUH Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH  CTPOEHUs

2.1 BemecTBa. Mojenan TBEPAOTO, JKUAKOIO U Ta3000pa3HOro COCTOSHUM
BeniectBa. Kpucrannuueckue u amopdHsle Tena

27 JBmxenne uyactun BeniecTBa. CBA3b CKOPOCTHM JBMKEHMSI YacTUI[ C

' Temrnepatypoil. bBpoyHoBckoe nBuxenue, tuddysus

2.3 CmaunBaHuE U KalWJUISIPHbBIE SIBJICHUS

24 TemnnoBoe paclIMpEeHNE U CKaTUe

2.5 TemnnoBoe paBHOBecHE

26 Buyrpennss sneprus. PaGora u temnonepenaya Kak crnocoObl M3MEHEHUs

' BHYTpPEHHEN 3HEpPrun

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3ITyUYEHUE
Harpesanne wu oxnaxaenue Tten. KoaudecTBo TEIUIOTHL. Y enbHas
TEIUIOEMKOCTb:

2.8 ) \

O=cmlt,—t, ]
3aKOH COXPAHEHHs PHEPIHMM B TEIUIOBBIX MPOILECCAX. YPaBHEHUE TEIIOBOTIO
OanaHca:
2.9
Q1 _Qg +...=0
510 Hcnapenne u KoHaeHcauus. V3MeHeHne BHYTPEHHEW SHEPrHMM B IIPOLECCE

WCTIApEHUS] W KOHJeHcaluu. KumneHue KuIKoCTH. YelbHas TeroTa




napoooOpazoBanusi: L = O/m

2.11

BnaxnocTb BO3yXa

2.12

[InaBnenne mn kpucramwmsauusd. V3mMeHeHMe BHYTPEHHEW DJHEPrHUM IpHU

IJIaBJICHUU U KpUCTAJIJIU3allH. YI[GJ'IBHafl TCIJIOTA IIJIaBJICHUA !

, 9

.,r‘-'.:_
m

2.13

BHYTpeHHHH OHCPIrusa CropaHvs TOIUIUBA. YaenpHas TemiIoTa CropaHuAa

ToIuMBa: ¢ = OQ/m

2.14

[Tpunuumns! padots! TernoBbix asurareneil. KI1J[ termoBoro npuratens

2.15

IIpakmuuecxue pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH METAaUIMYECKOr0 LIWIMHPA; KOJIUYeCTBa
TEIUIOTHI, IMOJIyYEHHOTO BOJOM KOMHATHOM TemmepaTypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYIO OIyLICH HarpeTblil LWIMHIAP; KOJIWYECTBA TEIUIOTHI,
OTJaHHOI'0 HArpeTbIM LUIMHAPOM, IIOCJIE OIYCKAHMs €ro B BOAY KOMHATHOM
TEMIIEpATypbl; OTHOCHUTEIBHOM BIAXKHOCTU BO3/yXd; YAECIbHOW TEIJIOTHI
niaBiacHus JbAa. MccienoBaHue W3MEHEHHs TEMIEPATyphl BOIBI IIPU
Pa3IUYHBIX YCJIOBUSAX; SIBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOIHOU U

FOpr“Ieﬁ BOJBbI; ITpOo1ieCCa UCIIAPCHUSA

2.16

Qusuueckue A61eHUs 8 npupode. TOBEPXHOCTHOE HATSIKEHUE M KallWIISIpHbIE
SBJICHUSI B MPUPOJIE, KPUCTAIUIBI B MpHUpoae, u3inydeHue CoiHIla, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpH3bI; 00pa3oBaHKe POCHI, TYMaHa, HHEsI, CHera

2.17

Texnuueckue  ycmpoucmea:  KallWUIAPbl,  TPUMEPBI  HCIIOJIB30BAHMS
KPUCTAJUIOB, JKMJIKOCTHBIA TEPMOMETP, JaT4MK TEMIIEpaTypsl, TEpMOC,
CHUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETpPHI, ICUXPOMETp, MapoBas TypOHHA,

ABUTAaTCJIb BHYTPCHHCTO CTOPaHUSA

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

Onexrpuzanys Tenl. J[Ba BUAa 2JIEKTPUUECKUX 3apsi/IOB

3.2

B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHMsI IEKTPUUECKOTO 3apsiia

3.4

Onektpuueckoe noine. HanpsoxkénHocTh anexTpuyeckoro mnois. Ilpunnumn

CYHnepHO3UINU JICKTPUICCKUX roJiei (Ha Ka4€CTBCHHOM ypOBHe)




Hocurenu »snextpuueckux 3apsiaoB. JleHCTBHE BIEKTPUUECKOTO MOJA Ha

3.5
3JIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U JUAIIEKTPUKU
[TocTosiHHBIN 3neKTpuueckuii TOK. JleWcTBus anekTpuyeckoro Ttoka. Cuia
toka. Hampsixenue.
3.6 I=q/t, U=A4/4
DNEeKTpUUECKOe CONPOTUBIICHHE. Y AEbHOE 3JIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
1.8 3akoH OMma a5 y4yactka snekrpuueckoit nenu: / = U/R
IlocnenoBarenbHOE COETMHEHHUE TPOBOJHUKOB:
- TT—=TT T- R—
I :I::Ilu '[r —'[,1 _'[r"}-. R—Rl _Rﬂ}
3.9 [TapautenpHOE COEIUHEHNE ITPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
R
U=U,I=1+1I;R=—.
ST ST 2
CMelaHHbIE COEIMHEHUS TIPOBOIHUKOB
3.10 Pabota 1 MomHOCTh 31€KTpHUUECcKOro Toka. 4 = Ult, P = Ul
3akoH J>oynsa — Jlenua:
2
210 OneiT Dpcrena. MarHuTHOe Moje MPSAMOTO NPOBOJAHMKA C TOKOM. JIMHMU
MarHUTHOW MHIYKIIUH
313 MarnutHoe 1OJ€ IOCTOSHHOIO Mar"Hura. B3anMonencTBHe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHe MAarHUTHOTO ITOJISI HA POBOJAHUK C TOKOM
3.15 Oneitel Dapanes. SABnenHue snekTpoMarHuTHON MHAYKUKU. [IpaBuino Jlenma
IIpakmuueckue pabomul
316 W3mepenne  dIEKTPUYECKOrO  CONPOTUBIIECHUS  PE3UCTOPA;  MOIIHOCTH

OJICKTPHUYICCKOI'0 TOKA, pa6OTBI QJICKTPHUYCCKOI'0 TOKA.

HccnegoBaHne 3aBHCHMOCTH CHIIBI TOK4, BO3HHUKAIOHOICT'O B TIPOBOIHHKE




(pe3ucTophl, JaMmMIo4Yka), OT HANpsHKCHWS Ha KOHIAX MPOBOIHHUKA;
3aBUCUMOCTH  CONPOTUBIIEHUS OT JUIMHBI [POBOJHMKA, IUIOLIAAUA €r0
MONEPEYHOT0 CEUCHUS U YACIBHOTO COTPOTUBIICHHUS.

IIpoBepka mpaBuiIa I JIEKTPUUECKOTO HAIIPSKEHUS TP MTOCIEA0BATEIIBHOM
COCIMHEHUHU MPOBOJHUKOB; MpaBWia Uil CHJIBI 3JIEKTPHUYECKOrO0 TOKA IpHU

napajieJibHOM COCANHCHUN ITPOBOAHNKOB (pe3I/ICTOpLI n HaMHO‘IKa)

Qusuueckue A61eHUs 6 npupoode: SIEKTPUUYECKHE SBICHHS B artMmocdepe,

3.17 JJIEKTPUYECTBO JKHUBBIX OpPraHU3MOB, MarHUTHOe Tmoje 3emiu, Apend
MOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJIS1 )KM3HU Ha 3emiie, TIOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETp, peocTart,
CUETUMK  DJIEKTPUYECKOM HHEPIUH, HIIEKTPOOCBETUTENbHBIE  MPUOOPHI,

3.18 HarpeBaTeNbHbIE AEKTPONPUOOPHI (mpumepsl), IEKTPUUYECKUE
NPEJOXPAaHUTENIH, 3JIEKTPOMArHUT, HJIEKTPOABHUraTelb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OneKTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas moniensb cBeta. [IpsimonuHeiiHOe paciipocTpaHeHHEe CBETa

3.21 3aKoH oTpaxeHus cBera. [lmockoe 3epkaino

3.22 [Tpenomiienue cBeTa. 3aKOH MPEIIOMIIEHHUS CBETA

3.23 Hucniepcus ceera

394 JIunza. Xon nyueil B muH3e. PoKycHOe paccTosiHUe JMH3bI. OnTndeckas cuia

. auH3bl: D = 1/F

3.25 ['na3 kak ontudeckas cucrema. Onruyeckrue npuOopsl
IIpakmuueckue pabomul
HiHPar##l13MepeHre ONTUYECKON CHIIBI coOMparomieil JIMH3bI, (OKYCHOTro
paccTosiHUA coOuparomeil JuH3bl (10 CBOMCTBY paBEHCTBA pa3MepoB
npeaMeTa U n300paskeHusl, Korjaa MnpeaMeT pacloyiokeH B JBOMHOM (okyce),

3.26 IIOKa3aTelis PEeJIOMIICHH CTEKIIa.

##HtPar#H##lccnenoBanue cBoiicTBa M300paKe€HUs, TOJIYYEHHOTO C ITOMOIIBIO
coOuparoniel JUH3bI; U3MEHEHHs (DOKYCHOTO pPAcCTOSHHS JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMJIEHHsI CBETOBOI'O Jy4a OT yrja HajJeHus Ha
IPaHUIIE «BO3JYX — CTEKIIO»
327 Qusuueckue senenus 6 npupode. 3aTMeHus Connua u JlyHsl, 1BeTta Tel,
. onTHYECKHUE SIBJIEHUS B aTMocdepe (1iBeT HeOa, pedpakiuus, paayra, MUPax)
3.28

Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOIN, (oToanmapar, ONTUYECKHUE




CBE€TOBOIbBI

4 KBAHTOBBGIE ABJIEHUA
il PagnoaktuBHOCTh. Anbda-, OeTa-, raMMa-u3inydenus. Peakuuu anbga-u Geta-
' pacnazaa
4o Oneitel Pesepdopna mo paccesHuto anbda-gactunl. IlmanerapHas mojenb
' aToMa
4.3 CocraB atroMHoTO sigpa. M30TO0msl
4.4 ITepuon nomypacnajga aTOMHBIX SAEP
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHS 3apsJ0BOIO U MaCCOBOTO YHCEI
Qusuueckue s61eHUs 8 npupooe: ECTECTBEHHBIM paJMOAaKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJWOaKTUBHOE H3IyYEHHE MPUPOIHBIX MHUHEPAJOB,
NENCTBUE paAMOAKTUBHBIX U3JTyYE€HUN HAa OPraHU3M 4eJI0OBEKA
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIUBUAYAJIbHBIA JO3UMETP,

kamepa BunbcoHa, siiepHast sHEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

®u3uka. 9 kiacce. bazobliii ypoBeHb. YueOHuK. Ilepbimkun U.M., I'yTHuK
E.M., UBanoB A.U. u ap. AO «U3nareancTBo «IIpocBemenune», 2025 roa.
dusuka. 9 kiaacc. bazosbliii ypoBenb. COopHHK 32124 110 ¢usuke 7-9 kiacc.

Jlykamuk B.H., UBanoBa E.B. «IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI 1JISI YUUTEJIS

®u3uka. 9 kiacce. bazobliii ypoBeHb. YueOHUK. Ilepbimkun U.M., I'yTHHK
E.M., UBanoB A.U. u ap. AO «U3nareabcTBo «IIpocBemenne», 2025 roa.
dusuka. 9 kiaacc. bazosbliii ypoBenb. COopHHK 32124 110 ¢usuke 7-9 kiacc.

Jlykammk B.H., UBanoBa E.B. AO «U3nareancTBo «IIpocBemenune»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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