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MNOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeNbHOW MNpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€rom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuemnun npenoaaBanust yaeOHoro npeamera «Ouznkay.

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOrO o00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOW MNpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM ¢eaepaibHOi pabouel mporpaMMbl BOCIIUTAHUS U
KOHIICTILIUH MpenoAaBanus yueOHoro npeamera «Dusukay.

Conepxanue mnporpamMmbl 10 (QH3MKE HampaBlieHO Ha (opMUpOBaHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOIIUXCS WM OPTaHU3alUI0 H3YYCHUS
¢u3MKKN Ha JEATENBHOCTHOW OCHOBe. B mporpamme mo (M3HMKE YYHUTBHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanusanuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM M METaIPEeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX INPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBACT paclpe/ieiiCHne yaeOHOro MaTepuaia
1o rogaM oOyueHHs (1o Kjlaccam), MpejiaraeT MpUMEpHYIO MOCIeI0BATEIbHOCTD
U3y4eHHUs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS NPEIMETHOTO COJICpPKAaHUSA U
ydeTe BO3pPacTHBIX 0COOEHHOCTEH 00y4daronIuxcsl.

[lporpamma mo ¢usmke paszpaboTaHa C LENBIO OKa3aHUS METOAMYECKON
TIOMOIIIM YYHUTENIO B CO3JaHUU pab0oveil mpOrpaMMBbl 10 Y4eOHOMY MPEIMETY.

du3suka ABISIETCA CUCTEMOOOPA3YIOUIMM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (HU3NYECKHE 3aKOHBI JIE)KAaT B OCHOBE IIPOIECCOB HU
SBJICHUM, W3ydaeMbIX XHMHEH, OWONOrueld, acTpoHOMHUEH U  (HUIUICCKOU
reorpadueil, BHOCHT BKJAJ B ©CTECTBCHHOHAyYHYH) KapTHHYy MHpa,
Npe/oCTaBIsIeT HamOosee SCHble O00pa3lbl NPUMEHEHUS HAaydyHOTO METo/a
MO3HAHUS, TO €CTh CIIOCO0a MOTyYeHHs! TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 IMMaBHBIX 3a7a4 (pU3HUecKOoro oOpa3oBaHHsS B CTPYKType OOIIEro
o0pa3oBaHHsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe Y 00y4yaronInuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEAINoONaraeT OBJIAJCHUE
CIIEAYIOIIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTeCTBEHHOHAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OILICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICIOBAHUS;



HHTCPIPCTUPOBATL AAHHBIC W HCIOJIb30BATb HAYYHBLIC AOKA3aTCJIbLCTBA
AJI1 TIOJTYYCHUS BBIBOJIOBY.

[lenrn wsyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 00Opa3oBaHUS
omnpeneseHbl B KOHLEMIMM TMpenojaaBaHusi ydeOHoro mnpenmera «Duszuka» B
oOpa3oBareNbHBIX opraHuzanusx Poccuiickoit ®@enepanuu, peagu3yOMIMX
OCHOBHBIE 00111€00pa30BaTEIIbHBIE IPOTPAMMBI.

Lenu nzydyenust GU3uKu:

npUOOpETEHNE HWHTEpeca M CTpEeMJICHUs OOYYalolMXCS K HAayYHOMY
U3YYEHHUIO MPHUPOJBI, PAa3BUTHE HMX HMHTEIUICKTYAJIbHBIX M TBOPUYECKUX
COCOOHOCTEM;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/E TO3HAHUSA U (HOPMHUPOBAHHE
MCCIIEIOBATENICKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJibTara H3y4yeHUs
OCHOB CTPOEHUSI MAaTEPUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HUKU;
dbopMHpOBaHUE TPEACTABICHUA O pONM (DU3UKH ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymien
podeCCUOHAIBHON JIeSITEIPHOCTH, CBA3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBiICHUH.

JlocTrKeHHE 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
obmrero o6pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICAYIOIINX 3a/1a4:

npuoOpeTeHne 3HaHMH O JAUCKPETHOM CTPOEHHHM  BEIIeCTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JSJEKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNe YMEHUN OMUCHIBATh U OOBSACHATH (PU3UUECKHE SIBJICHHS C
UCIIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHUIA;

OCBOCHHME METOJOB pEIIeHHs MPOCTEHIINX pacyeTHBIX 3agad ¢
UCTIOJIb30BAHUEM dusnyeckux MoOJIeIIeH, TBOPYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOI0IaTh MPUPOAHBIE SABJICHUS U BBIMOJIHITH OMbBITHI,
nabopaTopHble PabOTBl M  HKCHEPUMEHTAJbHBIE HCCIEAOBAaHUS C
UCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE TMPUEMOB paboOThl ¢ MHpopManuel pu3nueckoro cojepKaHus,
BKJItOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKECHUSIX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIEHWBaHKE HH(POpMaIUY;

3HaKOMCTBO €O cepamu MpodecCuoHaIbHOMN AeATEIbHOCTH, CBA3aHHBIMU
¢ (us3ukol, W COBPEMEHHBIMH TEXHOJOTHUAMH, OCHOBAaHHBIMH Ha
JTOCTIXKEHUSIX (PU3NYECKON HAYKH.



OO11ee ynCIo 4yacoB, peKOMEHAOBAHHBIX JIJIsl M3y4eHUs GU3HUKH HA 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNI0), B 8 kiacce — 68
yacoB (2 uvaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemsiii B mporpamMmMe 1o (usmke nepeueHsb J1adbopaTopHbIX paboT U
OTIBITOB SIBJISIETCS PEKOMEHAATEIbHBIM, YUUTENb JI€TaeT BbIOOp MpU MPOBEACHUU
1a00paTOpPHBIX PabOT U OIBITOB C YYETOM HWHAMBHUIYaJbHBIX OCOOEHHOCTEH
00yy4aromumxcsi, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeaaraeMblXx B pamMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COAEPKXAHUE OBYUYEHUA
9 KUIIACC

Mexanuyeckue siBJIeHHUS.

Mexanndeckoe aBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTE MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHomepHOe npsMonuHenHoe aBuxeHue. CpeaHsas 1 MTHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOycKOpeHHOE MpsIMOJIMHEIHOE aBMkeHue. (CBoOoaHOe
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMXKEHME MO OKpyx)HocTu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HeroToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroTona.
[IpyHIMD Cynepno3uLnn CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TPEHUs CKOJIbKEHUs, CUJIa
TPEHUS NIOKOSI, IPYTHe BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlwxenue ruiaHer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalieHusi. MomeHT cwiibl. LleHTp TskecTu.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImysabC cuiibl. 3aKOH COXpPaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpPYrocTH,
TpeHust. CBs3b d3Hepruu U padotsl. [loTeHnnanbHas SHEPrUs Teaa, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus ckaTtou npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHUS MEXaHMYECKOU
DSHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tejla OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.

2. CpaBHeHuE MyTed M TPACKTOPUWA ABUKEHUS OJHOTO W TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

M3MmepeHnne CKOPOCTH M YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanye Npru3HaKoOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue nBuKeHUs Tela o OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX SIBJACHUH, MPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KCHHUHU
OTHOCUTEILHO KaOMHeTa (PU3UKHU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACUCTBYIOIIEH HAa HEro
CHJIBL.

HaOnronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUY TEIL.

M3meHenne Beca Tesa Mpyu yCKOPEHHOM JBH)KCHUU.

[lepenaya uMIrysabca Mpy B3auMOJCHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHHe UMITyJIbCa IPU HEYNIPYTOM B3aWMOJEHCTBUU.

CoxpaHeHne UMITyJIbca IPpU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Hab6nronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHne MEXaHUYECKOM PHEPTUU MTPU CBOOOIHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU Tea Mo AEHCTBUEM
IPY’KUHBI.

Jlabopamopnsie padomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJIbHEHINIEro paBHOMEPHOIO
JIBIDKEHUS MTAPUKA WIH TETIEKKU.

Omnpenenenue cpemHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IIapyKa MO HAKJIOHHOM TIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tela MNpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

Onpenenenue ko PuIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKCHUU Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
UCITOJIb30BAHUEM HEMOABUKHOTO U TMOJBUKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTUH.

Mexanuveckue KoJie0aHNs U BOJHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acTOTa, aMIUTUTYya. MaTeMaTU4eCKUd U TIPYKUHHBIA MassTHUKU. [IpeBpaiienue
SHEPrUU MPH KOJIeOATEIHLHOM JIBHXKEHHH.

3aryxatomue — koieOanus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHWueckux BoOJH. [IpojonbHbiE H



NonepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoOCTPaHEHUS.
MexaHudeckre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. HppaszByk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1.

o Uk w N

HabGmonenne koneGaHuii Ted MOJ ACHCTBHEM CHIIBI TSDKECTU U CHIIBI
YIOPYTOCTH.

Habiroienue xosiebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabiroieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHCA.

PacnpocTpaHeHne npoAoiabHbIX U TONEPEUYHBIX BOJIH (HA MOJENHN).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onvimel.

1.

7.

OnpeneneHue 4YacToThl W NEpHoJa KoJeOaHWW MaTEeMaTUYeCKOro
MasiTHUKA.

Omnpenenenre 4acTOThl ¥ Mepuo/ia KoneOaHuil MPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuo/ia KoJeOaHUi MOABEIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.

HccnenoBanue 3aBUCMMOCTH NIEPUOJIa KOJICOAaHUM MPYKMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

[TpoBepka He3aBUCUMOCTU TepUoAa KoyueOaHUil rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a.

OneITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  IEepuojaa  KoyieOaHUi
MPY>KUHHOTO MasgTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

JIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHUTHOE  IoJie.  ODJEKTpOMarHuTHele  BolHbL.  CBolicTBa
AJIEKTPOMAarHuTHBIX BoOJH. lllkanma 5sneKTpoMarHUTHBIX BOJH. lcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BOgHOBBIE CBOICTBa

CBC€Ta.

Jlemoncmpayuu.

1.
2.

CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1.

W3ydeHne CBOWMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOMIBHOTO
tenedoHa.

CBeToBbIC ABJICHHUS.



JlyueBas  mogmenr»  cBera.  HMcrounmkm — cBera.  [Ipsmonunernnoe
pacrnipoctpanHenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCNonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThyeckas cucteMa. bim3opykocTs U
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. /Hcriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nyuyel B coOuparolie JIMH3e.

XoJ yder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mojenb riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUU CBETa Pa3HBIX 1[BETOB.

W X N U A WD E

Jlabopamopuvie pabomul u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUs CBETOBOIO Jiyda OT yIJia
NaJCHUS.

2. M3ydeHue xapakTepUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yria NPEJOMIIEHHS CBETOBOIO Jy4a OT yria
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. llomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (GOKyCHOIO PACCTOSTHUS M ONTHYECKON CHIIBI COOMparoIein
JIMH3BL.

6. OMBITHI 10 Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETa MPEAMETOB MPU WX HAOIIOJEHUHM dYepes
[[BETOBBIE (PUIIBTPBHI.

KBanToBbI€E sIBIICHUS.
OmnsiTel Pe3zepdpopaa u mutanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u NorioeHre ceera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.



PannoaktuBHOCTh. Anbda, Oeta- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA IKUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO-0000 AN MOAYTb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJb TIPEAHA3HAYEH JJI1 CUCTEMATU3aluu
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT UM OMbiTa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke s 0O0ydJarommxcs,
BBIOpABIIMX ATOT YUEOHBII MpEaMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIECHOBAHUS
SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
ABJICHUS, TPUMEHSS TMOJYyYEHHbIE 3HAHWS, pelaTh 3aJa4yd, B TOM YHCIE
KAUYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO ACATEIBHOCTHBIA XapakKTep JaHHOTO paslesa peain3yercs
3a Ccu€T TOro, 4To OOYyYalolIUeCs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE IOJIyYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBSICHATH
bu3nuecKue BIEHUS B OKPYKaIOIIEeH NMPUPOJIe U TOBCEAHEBHOM KU3HU;



WCITOJI30BATh HAYYHBIE METOJIBI UCCIICOBAHUS (PU3HMUECKUX SBICHUN, B TOM
YUCIIe JIJIS IPOBEPKH TUIIOTE3 U TIOJTYYCHHSI TEOPETUIECKUX BBIBOJIOB;

OOBSCHITh HAyYHBIE OCHOBBI Han0OJIee BXKHBIX JTOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTHI, HAPUMEpP, MPAKTUUECKOTO HCIOJIb30BaHUS PA3TUYHBIX UCTOYHHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHEHHS BCEX M3BECTHHIX BHUOB
DHEPTHUHU.

Kaxmas w3 TeM maHHOTO MOJYJsS BKIIOYACT OSKCIEPUMEHTAIBHOE
uccienoBanne o0OoOmaroero xapakrepa. Moynb 3aBeplIaeTcs MPOBEIACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O OOIIEro 00pa3oBaHusI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHbI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nyeCcKoi HAYKH;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTh K aKTUBHOMY yYacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHUKECHHN
(1)5637197

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX INPHUHILMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KA4eCTB (PU3NYECKOM HAyKHU: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
OJ1aromoJry4usi:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJI O€30IIaCHOrO MOBEAEHUS Ha
TpPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUAX;

- c(opMUPOBAHHOCTb HaBbIKa pe(dekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE y4YaCTHE€ B PEIIECHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
0o0pa3oBaTeNbHOM  OpraHW3allli, TrOpojJia, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIKUX B TOM YHCIE M (PUIUUECKHUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPO(PECCHIA, CBA3AHHBIX C (DU3HUKOI;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALMs HA NpPUMEHEHUE (U3NYECKUX 3HAHMW JUId pEIICHUs 3a1ad B
o0JacTl OKpY’Kalolllel cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM U MyTel ux

peleHus;

e 8) amanTanum K M3MEHSIOIUMCH YCJIOBHAM COLMAJIBHON W NPHPOIHOM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU TMPU BBIMOJHEHUU HWCCICIOBAHUN U
MPOEKTOB (PU3UYECKON HAIMpPaBIECHHOCTH, OTKPBITOCTh OMNbBITY W 3HAHUSIM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOE€M KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
NESATENIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie GOpMyIUpPOBAThH
UJEH, IOHSTHSL, TUIIOTE3BI O (PU3HUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME ACPUIMUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTu
buzukwy;

e - IUIAHUPOBAHHE CBOETO pA3BUTHS B MNPUOOPETEHUH HOBBIX (PUINUECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHHS TpOTrpaMMbl MO (U3UKE Ha ypPOBHE OCHOBHOTO
ob11ero oopa3zoBanus y oOy4aromierocs: 0yayT chopmMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC JEHCTBUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUSA,  PETYJSATUBHBIC
YHHUBEpCaJbHbIC yUeOHbBIC TCHCTBHUS.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue geiicTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHU );



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIINNA, OCHOBAHHUSI JIJIS
0000111eHUS 1 CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MTPOTHBOPEUMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIIOICHUSAX, OTHOCAIINXCSA K (PU3UUESCKUM SIBICHUSM;
BBISIBJSITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH W3YYCHUU (PU3NIECKUX
SIBJICHUI ¥ TPOIIECCOB, JIeTIaTh BHIBOJBI C UCIOJIb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEITMYHH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO pelieHus y4dyeOHOW ¢u3udecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
HOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE TeHCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nyecKuit SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHUE (HU3UUECKOTO
SIBJICHUS;

OLICHWBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIo,
HOJYYEHHYIO B X0JI€ HCCIICIOBAHUS MM SKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICJOBAHMUS,

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUTaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH TIOUCKE U
otbope mHMOpPMAIMK WM JAHHBIX C YYETOM TPEIJIOKEHHON y4eOHOMH
dbuznyecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
Pa3TUYHBIX BUJOB U (JOPM MIPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAJbHYIO (OpMy TpeACTaBICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIIaeMble 3aJadd  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMu, HHOU rpaduKor U UX KOMOMHAIMSAMHU.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

B X0/€ OOCYXIeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX AaeMON TEMBI U
BBICKA3bIBaTh HJIEW, HAICJICHHBbIC HA pEIICHHE 3aJaud U TOAJIepKaHHe
OJ1arokenaTeaIbHOCTUA OOILECHNUS;

COIOCTABJIATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYACTHUKOB
JManora, oOHapyXHBaTh pa3IU4Ue U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABIATh PE3YIbTAaThl BHIMOJHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

INOHMMAaTh W MCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHONH paOOThl MNpU PEIIEHUU KOHKPETHOW (QU3ndecKon
npobJieMbl;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIE€UCTBUS
no €€ JMOCTIKEHUIO: paclpelessiTb poiH, OOCYKJIaThb IpPOLECCHl H
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara o
CBOEMY HANPABICHUIO M KOOPAUHUPYS CBOU JEHUCTBUA C APYTUMHU
YWIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaja B OOLIMI HPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3NUECKUX 3HAHUI;

OpUEHTHPOBATbCS B  Pa3jIMYHbIX MOAXOAAX MPUHATUSA  pELICHUH
(MHOUBUOYaJIbHOE, NMPUHATHE PEIIECHUS B IpyNIe, NPUHATHE pELICHUN
rpyIIon);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM pelIeHUsT (PU3NUECKON 3a1aul WIH
IUTAHAa HMCCIICOBAHUSA C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMu U MPeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) pe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHCIIE€ B XOJ BBIIOJIHEHUS
(GU3MYECKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, M3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa L[EJIN U YCIOBUSIM;

CTaBUTH ce0s HA MECTO IPYroro 4YeJIOBEeKa B XOJE CIOopa WU JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroro;
NPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



HPEIMETHBIE PE3YJIbTATDBI

K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHHUIA:

UCIOJB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHWYECKOTO IBMXKEHMS, Aepopmanus
(ynpyrasi, niaacTH4YecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOTO Telsla, paBHOBECHE, MEXAaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yIJIbTpPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTD,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, aib(a, OeTa- U raMMa-u3IydeHHUs,
W30TOIIBL, SIAEPHAS DHEPrETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [BHKEHUE, CBOOOJIHOE
NaJicHUE TeJ, PABHOMEPHOE JIBUKEHHUE 110 OKPYKHOCTH, B3aUMOJAEHUCTBUE
TEJ, pEaKTUBHOE IBM)KEHME, KOJeOaTeabHOe JBHKEHHE (3aTyxalouiue H
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIoKEHUE OEIoro cBeTa B
CHEKTP M CJOXKEHHE CHEKTPaJIbHBIX IIBETOB, JUCHEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOrO CIIEKTpa
U3ITyYEHHs) 0 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpyXaromeM Mupe (B ToM uyucie (U3NYECKUe SBICHHUS B MPUPOIE:
IPUIUBBI U OTIUBBI, BUKEHUE Tu1aHeT COTHEUYHOM CUCTEMBI, PEAKTUBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBJICHUSI B NPUPOAE, OMOJOTMYECKOE IEMCTBHE BHJIUMOTIO,
yIbTPapUOIETOBOIO M PEHTICHOBCKOTO H3JIY4YEHHH, €CTeCTBEHHBIH
pafvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBHE PAJAMOAKTUBHBIX M3IyYEHUW Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IPHU3HAKH) (PU3NYECKUX
SIBJICHU;

OIHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (PU3UUYECKUE SIBJICHHS, UCIIOJIb3YS
(¢u3nueckue BEIWYMHBI (CpEeOHSAss M MIHOBEHHas CKOPOCTh Tela IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpeMElIeHHUE, IMyThb, YIJOBas



CKOpPOCTh, CHJIA TPEHUS, CHWJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUs, BEC Tela, HWMITYJIbC Tela, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
MOJTHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAJIbHAS DHEPTUS CXKATOU
NPYXUHBI, KHHETUYECKash DSHEPrus, IOJHAsS MEXaHWYecKas JHEprus,
MIEPHOJT U YacTOTa KOJIEOAHUM, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPAaBUJIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYUH,
0003HAYEHUS U EIWHUIIBI (DU3NUYECKUX BEIMYMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOINNE MAaHHYIO (U3MYECKYIO0 BETUYHMHY C JPYTHMMH BEIMYWHAMM,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCTIONB3YSl 3aKOH COXpPaHEHWs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHUS,
NPUHIUAT CYMEPHO3UIMN CHJI, TPUHIUI OTHOCHUTENbHOCTH [ ammies,
3aK0HBI HBIOTOHA, 3aKOH COXpPAaHECHUSI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOIO M MaCCOBOTO UHCET
NP SIICPHBIX PEaKIUAX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aITMChIBATh €0 MaTeMaTHYECKOE BEIPAKCHHCE,

OOBSACHATh (M3MUYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTOTUIECKUX
IIaroB ¢ OMOpoMl Ha 2-3 W3Y4YEHHBIX CBOMCTBAa (DM3UYECKHUX SIBICHUM,
bu3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3a7aud (OmMUparoIuecs Ha cucteMy u3  2-3
ypaBHEHU), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONTNE (HU3HUICCKUE
BEITMYMHBI: HA OCHOBE aHAJM3a YyCIOBUS 3aJladd 3alMChIBATh KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMEBIE JIJISl PEIICHMsI, TPOBOJAUTH PACUETHI U
OIICHWBATh PEATUCTHYHOCTh TMOJTYYEHHOTO 3HAYCHHUS] (U3UICCKOU
BEJTUYNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pPENIUTh TPH TOMOIIU
(GU3MYECKUX METOMOB, HCIOJB3Yysl OMUCAHWE HCCICIOBAHUS, BBIICIATH
IPOBEPSEMOE TIPEIIONOKEHNE, OIICHUBATh IPABWIBHOCTh MOPSJIKA
MPOBENCHUS]  UCCJICNOBAaHMs, JeEJaThb BBIBOJBI, HWHTEPIPETUPOBATH
pEe3yNbTaThl HAOTIOJCHUH U OTBITOB,

NPOBOJANUTH OMBITHl MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
¢u3nYecKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3akoHa HproTOHA, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWW MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT



aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YUEHHUE CBOMCTB M300paKeHUS B
IJIOCKOM 3€pKajieé M CBOWCTB HM300pa)Xe€HUs TpeaMeTra B coOMparomien
JWH3e, HAOII0JEHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3ITYUYCHHS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0opynoBaHWsA, OMNHCHIBATH XOJ ONBITA U  €ro  Pe3yJIbTaThl,
(GbopMyIHpPOBaTh BHIBOIBI,

IIPOBONUTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Oompeaess
CpemHee 3Ha4YeHHWE W3MEpsieMOld BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

MPOBOJUTh WCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCTIOJIb30BaHUEM TPSMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUM 0€3 Ha4yalbHON CKOPOCTH, TEpUOaa
KOJICOaHMI MaTeMaTHYeCKOTO MasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTPpaKEHUS CBETa OT yIJia MaJICHUS W YIJIa MPEJOMIICHHUSI OT yriia
najicHus): IUIAHUPOBATh HCCIEIOBAaHUE, CaMOCTOSITEIHHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IMOJTYYCHHOW  3aBUCHMOCTH
bu3nYecKX BEJIWYMH B BUJE TaOIUIl U rpaduKoB, JeiaTh BBIBOJBI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYMH (CPEemHsIs
CKOpPOCTh W YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHUE CBOOOJHOTO TaJeHUs, KECTKOCTh MPYKHUHBI, KOIPPHUIUCHT
TPEHHsSI CKOJBKCHHsI, MEXaHW4eckas paboTa ¥ MOIIHOCTh, YacToTa H
nepuosl KojeOaHWii MaTeMaTH4eCKOro U TMPYKUHHOTO MAasSTHHKOB,
omnTHYECKass Cuja coOuparomieil JHWH3bI, PaTUOAKTUBHBIN  (HOH):
IJIAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIETys TMPEII0KECHHON MHCTPYKIINH, BBIYUCIATD
3HAYCHHE BEJIMYUHBI U aHATTU3UPOBATH MOYYECHHBIE PE3YyIbTAThI C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000py/10BaHUEM;

pas3nuYaTh OCHOBHBIC TPH3HAKA M3YYEHHBIX (UBNYECKUX MOJEIEH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPIOE TEIO, TOUCUHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJIeJh aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO S/IpPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOHM Ha WX ONHCAHHUA (B TOM YHCIE:
CIIUJIOMETP, NAaTYUKUA TIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHS, DPaKeTa,



9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMUECKHUX IPOIECCOB
OpU pPELICHUH Y4eOHO-MIPAKTHYECKHX 3a/1ad, ONTHUYECKHE CXEMBbl IS
IOCTPOEHUS N300paKEHUM B IIJIOCKOM 3€pKajie U cOOMparouiei JuH3e;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  MpUMEpax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpaIllEeHUH C MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJEHUS B OKPYIKaIOIIEH CPEE;

OCYIIECTBIIATh MOMCK HMHpOpMauuu (U3HYECKOTO COJEp)KaHUS B
HNuTepHeTe, caMOCTOATENbHO (HOPMYIIHUPYSI MOMCKOBBINA 3alpoc, HAXOAUTh
NyTU OMpEeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON HHPOpMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh IIPU BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUi Hay4HO-TIONYJISIPHYIO
JAUTEepaTypy (pU3MYECKOro CcoAepXaHMs, CIPAaBOYHbIE MaTepHalIbl,
pecypcbl ceti IHTepHET, BIafeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbIE NUMCBMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
UH(POpPMAILlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIKaHUS,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NESTENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCHOJb30BaTh  U3YyYEHHBIH
NOHSATUWHBIN amnmapar u3y4aemoro pasaena (U3MKH U COIMPOBOXKAATH
BBICTYIUICHWE TIpe3eHTalued ¢ y4EToM OCOOEHHOCTEH ayJIUuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KIIACC

HanmeHoBaHMe pa3jeioB U TeM

KoanuecTBO 4acoB

DJIeKTpOHHbIe (HM(ppoBbIE)

Ne /i Konrpoannsie IIpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
Pa3gen 1. Mexann4deckue siBJIeHUSA
Mexannyeckoe JKEHHUE U CIIOCOOEI €0
1.1 A ABIDRERHC | €T prer 10 1 https://m.edsoo.ru/CEOGHRGTL
OITMCaHHUS
1.2 B3anMonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Uroro no pazgeny 40
Pa3znen 2. MexaHn4YecKHe KOJI€0aHNS H BOJHBI
2.1 Mexannyeckue KoueoaHus https://m.edsoo.ru/SS5VIGSAI3
2.2 MexaHnyeckue BOJHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMAardHuTHOE II0JIE B
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
3JICKTPOMArHUTHBIC BOJTHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 2 https://m.edsoo.ru/HBN3INMK2M
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 3 https://m.edsoo.ru/20WNYKRX1
43 Paznoxenue 6enoro cBera B CIIEKTP 2 https://m.edsoo.ru/2Z5SAHODTO



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
4t
5.1 CHYCKAHHE H TOTIOMEHHIE CBeTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO sipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHble peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
IT
6.1 OBTOPCHNE H 000DWICHHE COACPHaHHS 7 https://m.edsoo.ru/JKQXVISBE
Kypca ¢pu3uku 3a 7-9 kiacc
Uroro no pazgeny 7
OBUIEE KOJIMYECTBO YACOB I10 100 25

[NPOT'PAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsI

JlaTa
U3y4YeHH s

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHBIE peCypChl

MexaHudeckoe OBMIKECHHUE.
MarepuanbHast TOUKa

2.09

https://m.edsoo.ru/UP3I88VCD

CucreMa orcuera.
OTHOCHUTENBHOCTD
MEXAaHUUYECKOr'O IBUKECHUS

3.09

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE NIpsAMOJIUHEITHOE
JBUKECHHE

7.09

https://m.edsoo.ru/E65RWOZK0

HepasHOMepHOE NpsIMOIUHENHOE
neukenue. CpenHsis u
MI'HOBEHHAs1 CKOPOCTh

9.09

https://m.edsoo.ru/LO43PYTGB

[IpssMonuHeHOE
PaBHOYCKOPEHHOE JIBHIKEHUE.
Yckopenue

10.09

https://m.edsoo.ru/SKUYWCHBO0

CxopocTh NPSAMOJIUHENHOTO
PaBHOYCKOPEHHOT'O IBHKEHUS.
I'padux ckopoct

14.09

https://m.edsoo.ru/HXCDF3ZC8

JlaboparopHnas pabota
"OnpeneneHue yCKOpeHus Teya
MIPU PaBHOYCKOPEHHOM
JIBUKCHUU 110 HAKJIOHHOU
MJI0CKOCTH"

16.09

https://m.edsoo.ru/1KKINJFOS8

CBoOomHoe nagenne teix. OIbITH

17.09

https://m.edsoo0.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

Tanmunes

PaBHOMEpHOE nBHXXEHUE 10
okpyxkHocTH. [lepuon u yacrora

9 . 21.09 https://m.edsoo.ru/PVRBIDTTH
oOparnienus. JIuneiinas u yriosas
CKOPOCTH

EHTPOCTPEMUTEILHOE

10 Henrpoctp 23.09 https://m.eds0o0.ru/OSLFGWFZY
YCKOpEHHUE
IlepBriit 3akoH HeroToHna. BexTo

11 P P 24.09 https://m.edsoo.ru/T4ADTURL3K
CHJIBI
Bropoii 3akoH HeroTona.

12 5 28.09 https://m.edsoo.ru/5A28NGVEV
PaBHopelicTByrOmas cuiia
Tperuii 3axkon HeioToHa.

13 PETHH SAKOH HIpIOTOH 30.09 https://m.eds00.ru/XPFY G64RM
Cynepno3unus Cui
Pemenue 3ama4d Ha CHCHHE

14 HICHHE Sa7at Ha NPHMCEHCHHI 1.10 https://m.edsoo.ru/GEM2S4HK9
3aKkoHOB HeroTona

15 Cuna ynpyroctu. 3akoH ['yka 5.10 https://m.edsoo.ru/BHBXXRIJQ
Pemenne 3ama C

16 HHICHHIE SAIIAT MO TeMe «ta 7.10 https://m.edsoo.r/HML1AMNI12
YIPYTOCTH
Jlaboparopnas pabota

17 «OrnpeneneHue )KeCTKOCTU 8.10 https://m.edsoo.ru/T4PAJAFV 1
TIPYKUHBDY

18 Cuna tpenus 12.10 https://m.edsoo.ru/B4WPRARI7
Pemenne 3amad mo teme «Cuna

19 HHICHHE SAAAT O TEME (At 14.10 https://m.edsoo.ru/PJDH2DCOT
TPCHUSD
Jlaboparopnas pabota

20 "Onpenenenue kodddummenrta 15.10 https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbKEHUS"

21 Pemtenue 3amau mo treMe "3aKOHEI 19.10 https://m.edsoo.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

Hrrorona. Cuna ynpyroctu. Cuna
Tpenus"

22

Cuiia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUSI.
YckopeHnue cBOOOHOTO MaACHHUS

21.10

https://m.edsoo.ru/MEETXGF6Q

23

Ypok-koudepennus "JIBrmxeHue
T€J BOKPYT I'PaBUTAIMOHHOTO
nenrpa (CosHevHas cucTemMa).
lanmaktuku"

22.10

https://m.edsoo.ru/BLGGQ9259

24

Pemrenue 3agad mo teme "Cuia
TSDKECTU U 3aKOH BCEMHUPHOTO
TArOTEHUA"

5.11

https://m.eds00.ru/VO2GVEYAT

25

[lepBas kocMHuYecKasi CKOPOCTb.
HeBecoMocTh 1 neperpysku

9.11

https://m.eds00.ru/563XRG6ED

26

PaBHOBecue maTepuaIbHONW
TOYKH. AOCOIIOTHO TBEPOE TEIIO.
PaBHOBecue TBEpIOTO TENA ©
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHT cuibl. LleHTp TskecTn

11.11

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue maTepualbHONW
TOYKH. AOCOIIOTHO TBEPOE TEIIO.
PaBHOBecue TBEpIOTO TENA ©
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cuibl. LleHTp TskecTn

12.11

https://m.edsoo.ru/GAMQW4SLS

28

Pewmenue 3amau mo reme
"MowmeHT cuinsl. Llentp Tsoxectn"

16.11

https://m.eds00.ru/0QJSN205C

29

[ToaroToBka Kk KOHTPOJIBLHOU
pabore 1o Teme "MexaHuueckoe

18.11

https://m.edsoo.ru/8D7SUVXS5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

nBrokenne. Bsaumoneiictsue ten'

30

KontponbHas paboTa mo teme
"MexaHHYeCKOe IBIKEHUE.
Bzaumogeiictsue Ten"

19.11

https://m.edsoo.ru/JIBOUJ2YG

31

Nmnynbe Tena. UMynsc cuibl.
3aKOH COXpaHEHHS UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aUMOJICCTBHE

23.11

https://m.edsoo.ru/7PISBWQD2

32

Pemrenue 3agad mo reMme "3akoH
COXpaHEHUs umnyJbca"

25.11

https://m.edsoo.ru/LQO6EHEF9

33

VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

26.11

https://m.edsoo.ru/3UH32H4RL

34

Mexanunueckas pabota u
MOIIIHOCTh

30.11

https://m.edsoo.ru/FCOHVOY XP

35

PabGota cHIIBI TSDKECTH, CHITBI
YOPYTOCTH M CHJIBI TPEHUS

2.12

https://m.edsoo.ru/Y4H20MDHI

36

Jlaboparopnas pabota
«Omnpenenenue pabOTHI CUITBI
TPEHUsI IPU PAaBHOMEPHOM
JBYDKEHUH TENa 10
TOPU30HTAILHON TIOBEPXHOCTH

3.12

https://m.edsoo.ru/609HFE1P8

37

CBs3b 9HEPTUH U pabOTHI.
IloTenumanpHas SHEpPIrus

7.12

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprusi. Teopema
O KUHETUYECKON YHEPTUU

9.12

https://m.edsoo.rut/ WKXL7NXVR

39

3aKOH COXpPaHEHHS YHEPIUU B
MEXaHHUKe

10.12

https://m.edsoo.ru/FMM2S69EB

40

Jlaboparopnas pabota

14.12

https://m.edsoo.ru/0TVKEKJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

«M3yueHue 3aKkoHa COXpaHEHUS
SHEPrUM»

41

KonebarenbHoe IBUXKEHUE U €T0
XapaKTePUCTUKU

16.12

https://m.edsoo.ru/3EQ3BHBZ3

42

3aTyxaromue KojaeOaHusl.
Brinyxnennsie koaeOaHusl.
Pe3onanc

17.12

https://m.edsoo.ru/I3ZKD2M12

43

MaremaTuyecKuid U NPYyKUHHBINA
MasiTHUKH

21.12

https://m.edsoo.ru/O71PZDM11

44

Ypoxk-uccienoBanue
«3aBHCUMOCTb MEpUoOa
KoJe0aHu OT KECTKOCTH
MIPYXUHBI U MaccChl Tpy3a»

23.12

https://m.edsoo.ru/BACA6R4KS

45

IIpeBpaiienue 3Hepruu npu
MEXAHUUYECKUX KOJIEOaHUIX

24.12

https://m.edsoo.ru/RPN7BU655

46

JlabopartopHnas pabota
«OmnpeneneHue 4acToThl |
neproia KojeOaHuil MpyKHHHOTO
MasiTHUKa»

28.12

https://m.edsoo.ru/FV1Y2NUGC

47

JlabopartopHnas pabota
«IIpoBepka HE3aBUCUMOCTH
repuo/ia KojiebaHui rpysa,
MOJIBEILIEHHOTO K HUTHU, OT Macchl
rpy3a»

30.12

https://m.edsoo.ru/6YGEHWS8DT

48

Mexanndeckre BoJIHEL. CBoiicTBa
MeXaHHUYECKUX BOJIH.
[TpononpHBIC U TOTIEPEYHBIC
BOJIHBI

11.01

https://m.edsoo.ru/QHBQ3U5XV



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV

49

VYpoxk-koH(pepeHuus
"MexaHHM4eCKHE BOJIHEI B
TBEPAOM Teiie. CeicMUYEeCKHe
BOJIHBI"

13.01

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYKa

14.01

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBaHue
"HaOmarogenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

18.01

https://m.edsoo.ru/SRPRGGZVS

52

I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUH PE30HAHC

20.01

https://m.edsoo.rut/AOY3HSN3G

53

Ypok-koHpepenius "YpTpazByk
1 nH(Dpa3ByK B IPUPOJE U
TeXHUKe"

21.01

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme "3aKOHbI
coxpaHeHusa. MexaHuyeckue
Kose0aHusl ¥ BOJHBI"

25.01

https://m.edsoo.ru/7YAJAV57TM

55

KonrponsHast pabora o Teme
"3aKOHBI COXPaHEHUS.
Mexanuueckue KonebaHus u
BOJIHBI"

27.01

https://m.edsoo.ru/ZVD7744VH

56

DJIEKTPOMAarHuTHOE MOJIE.
QHCKTpOMaFHI/ITHBIe BOJIHBI

28.01

https://m.edsoo.ru/KAKC7HSCG

57

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

1.02

58

Ypok-koHnpepenmus "[lkana
SJICKTPOMArHUTHBIX BOJIH.

3.02

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

Hcnonk3oBanue
3JIEKTPOMATrHUTHBIX BOJIH JJIS
COTOBOI1 cBA3N"

59

VYpok-uccnenosanue "M3ydenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH
C TIOMOIIIEIO MOOHIIEHOTO
tenedona"

4.02

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3ala4 Ha OIMPCACIICHHUC
YaCTOTHI U JJIMHBI
3JI€KTpOMaFHPITHOI>'I BOJIHBI

8.02

https://m.edsoo0.ru/ WIGCO6QSN

61

DJIeKTpOMarHuTHas mpupoia
ceeta. CKOpOCTh CBETA.
BonoBele CBOMCTBA CBETa

10.02

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrtounukwm cBeta.
[Ipsamonuneiinoe
pacrpocTpaHeHHE CBETA.
3atmenust CosHia v JIyHbl

11.02

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHHS CBETA. 3epKaJia.
Pemenue 3aga4 Ha npUMEHEHUE
3aKOHA OTpPaKEHUsI CBETa

15.02

https://m.eds0o0.ru/QONUKCDOB

64

IIpenomiienue cBeta. 3aKoH
MMpCIOMJICHUS CBCTA

17.02

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTPAKEHUE
ceera. Mcnonb30BaHuE MOJIHOTO
BHYTPEHHETO OTPAXKCHHU B
ONTHUYECKUX CBETOBOJIAX

18.02

https://m.edsoo.ru/FZ7THV6E2W

66

JlabopartopHnas pabota
"HccnenqoBaHue 3aBUCUMOCTH

20.02

https://m.eds00.ru/R8OOIT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yrja IpeIOMIIEHUS CBETOBOI'O
Jyda OT yIJia MMaJICHHusI Ha TPaHuIe
"Bo3ayX-cTeKI0""

67

VYpoxk-koHpepeHuus
"Mcnonp30BaHuE MMOJHOTO
BHYTPEHHET0 OTPAKECHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBs3b"

24.02

https://m.edsoo.ru/0L9F63ZRU

68

JInnzel. OnTuyeckast cuja JIMH3EI

25.02

https://m.edsoo.ru/ZV702L97F

69

[TocTpoenue n3o0paxeHuit B
JMH3aX

1.03

https://m.edsoo.ru/MWU2YHLIN

70

Jlaboparopnas pabota
"Onpenenenue GOKyCHOTO
PacCTOSIHUS U ONTHYECKOW CHITBI
cobuparomend TUH3b1"

3.03

https://m.edsoo.ru/3XTVNZNJJ

71

VYpoxk-koHpepeHuus
"OnTuueckue IUH30BEBIE
pudopsr"

4.03

https://m.edsoo.ru/KKVRKOP3D

72

I'na3 xak ontnyeckast cCUCcTeEMaA.
3penue

10.03

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koudepennus "JledekTs
3penus. Kak coxpanutsb 3peHue"

11.03

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue 6enoro csera B
criektp. OnbiTel HeroTOHA.
CioxeHne CneKTpaIbHbIX
uBeToB. Jlucnepcus cera

15.03

https://m.edsoo.ru/ZPRFN4D5V

75

Jlaboparopnas pabota "OnbITEI
0 Pa3JI0KEHUIO OEJIOro CBeTa B

17.03

https://m.edsoo.ru/ESISL6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

CIICKTP U BOCHPUATUIO LIBETA
MPEeIMETOB MPHU UX HAOIIOIEHUN
4yepe3 I[BETOBbIE GUILTPHI"

VYpok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, 18.03 https://m.edsoo.ru/A1F3HB8Y9
uHTephepeHys u audpaxus"
OmrerTel Pe3epdopma u

77 pgopa 22.03 https://m.edsoo.ru/P922QVFIV
MJIaHeTapHas MOJIeNb aToMa
IToctynater bopa. Moxens aToma

78 y p a 24.03 https://m.edsoo.ru/OBJPHE0G2
bopa
Hcnyckanue u MOIIOLIEHUE CBETA

79 aroMoM. KBauTsl. JIuHelyaTnie 25.03 https://m.edsoo.ru/M9LRTHPCO
CHEKTPHI
VYpoxk-npaktukym "Habmonenue

80 " 5.04 https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITyCKaHUS

81 PagnoakTUBHOCTE U €€ BUIIEI 7.04 https://m.edsoo.ru/22H32JWLM
CTpoeHue aTOMHOTIO sLapa.

82 p AP 8.04 https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas monens
Panmoa € ImpeBpalle .

83 AMOAKTHBHBIC TIPEBPAILICHIA 12.04 https://m.edsoo.ru/RA796TPSP
M3oTomnsl
Pemenne 3amau mo teme:

84 " ! " 14.04 https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIC TpeBparieHus

85 Ilepuon nonypacnana 15.04 https://m.edsoo.ru/WZDJCOES87
Ypok-koHpepeHIus

86 "PagmnoakTHBHbBIC U3TyYEHHS B 19.04 https://m.edso00.ru/X1J4002C4
NpUpOAE, MEAULIUHE, TEXHUKE"
SInepHBIEe peakini. 3aKOHBI

87 Aep peak 21.04 https://m.edsoo.ru/YOQ2XMKOO0

COXpaHEHHS 3apsI0BOTO U



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0

MaCCOBOI'O YUCECII

88

DHeprust CBA3M aTOMHBIX S/ep.
CBs13p Macchl U SHEPTUH

22.04

https://m.edsoo.ru/NSTEUFIO3

89

Pemrenue 3agad mo reme
"Anepubie peakuun"

26.04

https://m.edsoo.ru/OD4KHLQ4T

90

Peaknuu cuHTEe3a U IeacHUS
anep. Uctounuku sHepruu
CouHIia u 3831

28.04

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koupepenmus "Anepruas
sHepreTuka. Jlencteus
palMOaKTUBHBIX U3Ty4E€HUN Ha
JKUBbIE OpraHU3MbI"

29.04

https://m.edso0o0.ru/QTNWFW90Q

92

[ToaroToBka Kk KOHTPOJIBLHOU
pabote mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBbIC siB1cHUS"

5.05

https://m.edsoo.ru/TBOXBI9TUQ

93

KontponbHas padoTa mo teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBeHus"

6.05

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpeHmEe, 0600IIEHNE.
"BzaumonericTBue ten"

12.05

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpeHme, 0600IIEHNE.
Pemenue pacyeTHbIX 1
KayeCTBEHHBIX 3a7a4 10 TEME
"TemnoBbie nmporecch”

13.05

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpenue, o6o0IICHNE.

17.05

https://m.edsoo.ru/H7HKU30G3



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3

Pemrenne pacueTHbIX U
KauyeCTBEHHBIX 3aa4 10 TEME
"KIIJI TerioBsiX aBurarencii'”

97

[ToBTOpenue, o6o0IICHNE.
Pemrenne pacueTHbIX U
Ka4yeCTBEHHBIX 3a/1a4 [0 TeMe
"KII/ snexkTpoycTaHoBOK"

19.05

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, o6o0IICHNE.
"CBeroBbI€ gBiIcHUA"

20.05

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o600menue. Pabora
C TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKE"

24.05

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o600menue. Pabora
¢ Tekcramu no TeMe "Konebanus
u BosiHbl" "KBaHTOBas U siaepHas
¢duszuka"

26.05

https://m.edsoo.ru/L3YKVIINT

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

100

25



https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT

IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbBTATBI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN IMPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

9 KUIIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pas3iiniaTh SABJICHUA IO OMMUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBICHUE W3YYCHHBIX (HU3MUECKUX SBICHUH B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aauy B y4eOHYIO, BBIICISTD

CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOMCTBA Ten U (U3MUYECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TIPU OINUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYUH,
0003HaYCHHS U €AMHMIIBI (PU3UYECKUX BEITUYNH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIC 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMyTMpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXKEHHE

1.6

O6’b$ICH$ITI> (bI/IBI/I‘IeCKI/Ie mponecCul U CBOIICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CUTyallud MPaKTUKO-OPMEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ nu3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3YYEHHBIX CBOWCTBA

bu3nUecKux sSBICHUH, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3ajadd (OMMparolMecss Ha cuctemy w3 2 — 3
YPaBHEHMI), HCHOIb3ysl 3aKOHbl U  (OPMYJIbI, CBSI3bIBAIOILUE
¢u3nueckue BENIWYMHBI: Ha OCHOBE aHAJIMW3a YCIOBHS 3a/a4yd

3alMUMCbIBaTb KpaTKO€ YCIOBHUC, BBIABIATE HEAOCTAIOIIUE HIIN




M30BITOYHBIC JAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
AJig pelICHUud, IMPOBOAWTH paC‘-IéTBI U OLCHHUBATL PCAIMCTHUYHOCTH

MOJIyYEHHOT0 3HAUeHUS (PU3HUECKON BEITUUUHBI

1.8

pacro3HaBaTh MNpPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh IPH I[OMOIIN
(U3NYECKUX METOJIOB, WCIIONB3Ys ONMCAHWUE HCCIICAOBAHUS, BBIICIATH
IpoBepsieMOe TPEANOoI0KEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKA
MPOBEICHUS] UCCIICAOBAHUSA, J€JIaTh BBIBOJBI, HHTEPIPETUPOBATH

pe3yabTaThl HAOMIOIEHHUI U OMBITOB

1.9

NPOBOIUTHh OMBITH TI0 HAOMIOACHUIO (PH3MYECKUX SIBICHUH WA
(U3UUECKUX CBOICTB TENI: CAMOCTOSTENILHO COOMpPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHHWS, OMHUCHIBATH XOJ OMBITA U €r0

pe3yabTaThl, GOPMYIHUPOBATH BHIBOIBI

1.10

OPOBOIUTH MPH HEOOXOJMMOCTH CEPUI0 TMPSIMBIX HU3MEPEHHUH,
OTIpe/IeTIsisl CpeHee 3HAueHHWE HW3MepseMOi Benu4uHbl ((POKyCHOE
paccTtosiHie coOuparoliel JHH3bI), 00OCHOBBIBATH BBIOOp crocoba

HU3MEpPEHHs (M3MEPUTEIHHOTO MPUOopa)

NPOBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIUYUH C
UCTIONIb30BaHUEM IPSIMBIX M3MEPEHUIl: IIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl
HOJTYYCHHOM 3aBHCHMOCTH (PU3WYECKHX BEIMYMH B BHUIE TaOIUIH

rpaduKOB, JeNIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHUS

1.12

OPOBOIUTH  KOCBEHHBIE  W3MEPEHUs  (U3UYECKUX  BEJIHYMUH:
IUITAHUPOBATh M3MEPEHHs, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, Cieays MpeIIOoKEHHOW HMHCTPYKIUH,
BBIUNCIIATh 3HAYCHHE BEIMYMHBI M AHAIU3UPOBATH ITOJYYECHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmonaTh MpaBuja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

n1abopaTOpHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKH HM3YYEHHBIX (PU3NYECKUX MOJENECHl:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO0, TOUYCUHBIH UCTOUYHHUK
CBE€Ta, Jy4, TOHKAas JINH3a, IUIAHETapHAas MOJEJIb aToOMa, HYKJIOHHAs

MOZACIIb aTOMHOTIO AApa

1.15

XapakTepu30BaTh MPUHLUUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKHX YCTPOMCTB C ONOPOM Ha HX ONHUCAHMs, HCIOJIb3Ys

3HaHMST O CBOMCTBaX (PU3MYECKHX SBICHUHA ¥ HEOOXOJMMBIE




bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIONIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOWCTB, M3MEPUTENBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJIS TOCTPOEHUS N300pakeHUH B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU i oOecriedeHusi 0e30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

coOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKpYKalolllel cperie

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPIKAHUSI B CETH
WnTepHer, camocTosATeNbHO (OpMynupysi TOMCKOBBIH  3ampoc,
HaXOOWTb IIyTM  ONpPENEICHHUS  TOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCMOJBb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-
HOMYJISIPHYIO JINTEPaTypy (U3MYECKOrO COJIEpXKAHUSA, CIPaBOUYHBIE
Marepuaisl, pecypcbl cetd MHTepHeT; BiageTts  NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHusl HHPOpPMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

co3/aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE HH(pOpMAllMM M3 HECKOJIBKMX MCTOYHHMKOB (PU3NYECKOTO
coJiepKaHusl, MyOJIMYHO TPEACTABIATH PE3yJIbTaThl MPOEKTHOW WIN
UCCIICOBATEILCKON  ACATEIBHOCTH, IIPU  OTOM  T'PaMOTHO
UCIIOJIB30BaTh U3YUYEHHBIN MTOHATUNHBIN alllapaT u3y4acMoro pasaena
(GU3MKKN U CONPOBOXKIATh BBICTYIUIGHHE Mpe3eHTaluel ¢ y4érom

0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IpU BBIMOJHEHUH y4YeOHBIX NMPOEKTOB U MCCIECIOBAHUNA (PU3UUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJa4dYaMu, CJICOUTDH 3a BBIIIOJIHCHHUEM  IIJIaHa
JNEUCTBUA W  KOPPEKTUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pyr[l'[]:l, BI:ICTpaI/IBaTI:
KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTE

paspemuatb KOH(QJIUKTHI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
g1 Mexannueckoe JABWXKeHUE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOT'O IBIKECHUSA
8.3 PaBHOMEpHOE MPSIMOIIMHENHOE JBUKEHUE
HepaBHomepHoe NPSAMOJIMHEHHOE JIBUKEHUE.
8.4 Cpennsis M MIHOBEHHas  CKOpPOCTb  Tejna  IpuU
HEPAaBHOMEPHOM JBUKEHUU
g5 Yckopenue. PaBHOyCKOpEHHOE MPAMOJIMHEITHOE
' JIBUKEHUE
8.6 CBobOonHoe magenue. OnbITel [anmes
PaBHOMepHOE nBMX’eHHUE TIO OKpyXHOCTH. [lepron u
8.7 yactora oOpamieHus. JIuHeliHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8 8.8 I1epBeriit 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HproToHa
8.11 [IpuHIIMIT CynepnoO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
¢ 13 Cuna TpeHuMsi: cuJa TPEHUSI CKOJIbXKEHHUS, Cujia
' TPEeHHUsI IOKOS, IPYrre BUAbI TPEHUS
% 14 Cuna TSKECTM W 3aKOH BCEMHUPHOTO TSATOTEHHUS.
' Yckopenne cBOOOTHOTO MaCHHS
%15 JBwxenue  muaner  Bokpyr  Connma.  IlepBas
' KOCMHU4ecKasi ckopocTb. HeBecoMoCTh 1 meperpys3ku
216 PaBHoBecme  MarepuandbHON  TOYKH.  AOCOIIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecue TBEpPAOro Tena € 3aKpEIIEHHOM OCBHIO




BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

8.18 Nmnynec tena. 3meHnenue umnyibca. IMmyabc cuiibl

8.19 3aKOH COXpaHEHHS UMITYJIbCA

8.20 PeakTuBHOE IBHKEHUE

8.21 Mexanundeckas paboTa U MOITHOCTh

g2 PaGora cun TskecTH, ympyroctu, TpeHus. CBs3b

' SHEPTHH U pabOTHI
823 [loTeHnmanpHass HSHEpPrus Teja, MOAHATOrO  Haj
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTenuuanbHas SHEPTUs CKATON IPYKUHBI
Kunernueckas sneprus. Teopema 0 KUHETUYECKOH
8.25
SHEpPruu

8.26 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIUU
[IpakTrueckue pabOTHI:
OrnpeziesieHne CpeIHEH CKOPOCTH CKOJIBKEHHUS Opycka
WM JBWKEHUS IIApHKa [0 HAKJIOHHOM IUIOCKOCTH.
OnpeneneHre yCKOPEHUs Tela NP PaBHOYCKOPEHHOM
JIBIKEHHUH 110 HAKJIIOHHOU IIIOCKOCTH.
UccnenoBanue 3aBUCMMOCTH IMYTH OT BpPEMEHU NpHU
PaBHOYCKOPEHHOM JBM)KCHUU 0€3 HaualbHOU CKOPOCTH.
IIpoBepka THUMOOTE3bl: €CIW MPU PABHOYCKOPEHHOM
JIBUKCHUHM 0€3 HAYalbHOW CKOPOCTH TYTH OTHOCSTCS

827 Kak P HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE

IMPOMCIKYTKHU BPECMCHU OJMHAKOBLI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHHSI CKOJIBKEHUS
oT CHJIbI HOPMAJIBHOT'O JaBJICHUA. Onpez[eneHHe
kod(duimenta TpeHUs ckoibxkeHus. OmnpenencHue
KECTKOCTH TMpYXUHBL. OnpeneneHue padOThl CHIIBI
TPEHUsT TIpU PAaBHOMEPHOM JIBIKCHHH Tella IO
TOPU30HTAILHON MOBepXHOCTH. OrmpenencHue padOThI
CHIIBI  YOPYrocTH  TNpH  TOoAbEME  Tpy3a  C
HUCIIOJIB30BAHUEM HEIIOABUXHOI'O u IIOABHUKHOT'O

OJIOKOB

8.28 ®u3nyecKue SIBJICHUSI B IPUPOJIC: NMPUIIMBBI U OTIUBBI,




nBwkeHue 1aHeT COJIHEYHOW CHUCTEMbI, PEaKTUBHOE

ABUIKCHUC )KMUBBIX OPTraHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHUAOMETP, JAaTYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEeThI

MEXAHWYECKHUE KOJIEGAHMA 1 BOJIHBI

9.1

KonebarenbHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTHKH

KOJICOAHUH: TIepHOJ], YaCTOTa, AMIUIUTYIA

9.2

Maremarnueckuit u IIPY>KUHHBIN MAasITHUKU.

[IpeBparienue sHepruu Npu KoiaedaTeIbHOM ABHKEHUN

9.3

3aryxatomue Konebanusi. BulHyXIeHHBIE KoJeOaHusl.

Pe3onanc

9.4

Mexanuueckue BOJIHEL. CBOMCTBA MEXaHUYECKUX BOJIH.
HpOI[OJIBHBIG nu nonepeqHHe BOJIHBI. HHI/IHa BOJIHbBI U
CKOPOCTh €€ pacmpocTpaHeHUs. MexaHH4eCKHue BOJIHBI

B TBEPJOM TeJIE, CEICMUYECKUE BOJIHBI

9.5

3Byk. [’ pomKoCTb 1 BbICOTa 3ByKa. OTpakeHueE 3ByKa

9.6

Wndpas3Byk u ynpTpa3zByk

9.7

[IpakTuyeckue paboOTHI:

OmpeneneHne YacTOTBl M TepuoAa  KoJieOaHWH
MaTEMAaTHYECKOT'0 MasiTHUKA.

OnpeneneHne YacTOTBl M IMepuoAa  KoJieOaHWH
NPY>KWUHHOTO MAasITHUKA

HccnenoBanue 3aBHCHMOCTH — TI€pUOaa  KoJieOaHUH
MOJABEIICHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBHCHMMOCTH  TI€pUOaa  KoJieOaHUH
NPY>KMHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoja KoyebaHuit rpysa,
MOBEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

npyXuHbl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

9.8

®dusnyueckue SBJICHUS B MPUPOAE: BOCHPUSITUE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMHUYECKHE BOJHBI,

LIYHaMH, 3XO0

9.9

TexHudeckue yCTPOMCTBA: 3XOJOT, HCIOJb30BAHUE

yIbTpa3ByKa B OBITY U TEXHUKE




OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJIEKTPOMarHUTHOE TOJIE. DJIEKTPOMAarHUTHBIE BOJIHBI.
' CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja csera. CKOpocTh CBeTa.
' BonHoBBIE CBOMICTBA CBETa
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
dusnueckue SBIEHUS B MPHUPOJE: OHOJIIOTHYECKOEe
10.5 JICCTBUE BUIAMMOTO, yIbTpadrOIETOBOTO u
PEHTIE€HOBCKOI'O U3J1y4eHUN
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBasg monenb cBera. IcTouHnKkH cBeTa
11.2 [IpsamonuHETHOE pacIpOCTPaHEHUE CBETA
113 Otpaxenue cseta. [Inockoe 3epkano. 3akoH OTpakeHUs
' cBeTa
114 [Ipenomnenue cBera. 3aKOH MPEJIOMJICHHUS CBETA.
' [losnHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JInnza. Xop j1ydeii B JIMH3E
116 Ontuueckast cucrema Qoroarnmnapara, MHKPOCKONa M
11 ' TEJIECKOIa
117 I'maz kak onTtuyeckas cucrtema. biIM30pykocTh U
' JAJIbHO30PKOCTh
118 Paznoxxenne 6enoro ceera B criekTp. OnbiTel HeloToHA.
' CrnosxeHue CieKTpajabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuyeckue paboOTHI:
HccnenoBanue  3aBUCUMOCTH — YIVIa  OTpaKeHUS
119 CBETOBOI'O JIy4a OT yIJIa aJcHUs.
' W3ydeHne xapaKTepuCTUK U300paKeHUs MpenMera B
IUIOCKOM 3€pKalle.
HccnenoBanue 3aBUCUMOCTH  yIyia  IPEJIOMIIEHUS




CB€TOBOI'O Jiyda OT yrjia Nnaac€Hus Ha I'paHULEC «BO3AYX —

CTCKJIO».

[Tomyyenue n300pakeHH C TOMOIILI0 COOMparoIIeit

JIMH3HI.

Omnpenenenne POKYCHOTO pacCTOSHUS U ONMTHYECKON

CHJIBI COOMPAIOLIECH JTHH3HI.

OnBITHI 1O Pa3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnpITHl 1O BOCHPHUATHIO IIBETA NPEAMETOB NPU HX

HaOJIOJICHUH Yepe3 IIBETOBBIC (PHIIHTPHI

11.10

®dusnyeckue sBJIeHUs B npupoze: 3armeHus ConHua u
JlyHbI, 1IBE€TA TEJ, ONTUYECKHE SBICHHS B arMmocdepe

(BeT HEOa, pedpakius, pamgyra, MUpax)

11.11

TexHnuueckue YCTPOMCTBA: OYKH, MEPUCKOTI,

doroanmapar, ONTUIECKUE CBETOBOIBI

12

KBAHTOBEBGIE ABJIEHUA

11 Onbitel Pezepdopna u mmaneTapHas MoJelb aTroMa.
' Mogens aroma bopa

122 Ucnyckanne u mornioiieHue cBeta aToMoM. KBaHTHI.
' JIuHeityaTeie CIEKTPbI

12.3 PamnoaktuBHOCTE. Anb(ha, OeTa- 1 TaMMa-u3TydeHUs

124 Crtpoenne aromHoro sanapa. HykioHHas Mopenb
' aTOMHOTrO sapa. M3oTonsl

125 PannoaktuBHbie mpeBpamienus. [lepuon mosnypacnana
' ATOMHBIX 1P

126 SlnepHble peakiuv. 3aKOHbI COXPAHEHUS 3apsAI0BOrO U
' MacCcOBOI'0 YHCET

12.7 DOHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MACChl U SHEPTUH

128 Peakiuu cunTesa u nenenus saep. ICTOYHUKY SHEPTrUU
' Connua u 3B€37

12.9 Snepnas osHepreruka. JlelicTBUE€  paJMOAaKTUBHBIX
' U3ITy4YeHUH Ha )KUBbIE OPraHU3MBbI

[IpakTrueckue pabOTHI:
12.10 HabmiogeHne CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB

N3Ty4YCHUA.




HccnenoBanue TPEeKOB: W3MEPEHHE PHEPTHHM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTOorpadusm).

H3mepenune paanoakTuBHOTO (poHa

®duznyeckue SBICHUS B TPUPOJAC: ECTECTBEHHBIMN

PaavOaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 palHOaKTUBHOE U3JIYYEHHUE TMPUPOJHBIX MHHEPAIIOB,
JCHCTBUE PAaJUOAKTUBHBIX MW3JIIYYCHUH Ha OPraHu3M
YeJloBeKa
112 TexHuueckue YCTpOICTBA: CIIEKTPOCKOII,

WHJUBHIyaJIbHBIA JO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(OpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSA3U
M II03HABa€MOCTH SIBIEHMHW MPUPOJBI, O POJIM IKCIEPUMEHTa B
buszmke, o cucTeMooOpasymomieli poau (GU3MKHM B Pa3BUTHHU
€CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00 SBOJIOLUHU
(GU3NYECKUX 3HAHWK M WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIJAJEC POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUH

3HaHus O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JABUKEHUU Kak
croco0e CyIIeCTBOBAHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHON TEOPHH
CTPOCHHUSI BeUIecTBa, O (PU3NYECKOH CYIIHOCTH SIBJICHUN HPUPOIBI
(MEXaHMYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHUE pa3audarh SIBJICHUS 110 OMHCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3MUEcKOe SBICHHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UUECKUX SBICHUN
B OKpYXAalOlIeM MHpe, BBIAEISAS UX CYIIECTBEHHbIE CBOICTBa

(mpu3HaKH)

Bnanenve ocHOBaMM MOHSATHIHOIO ammapara U CHUMBOJHUYECKOTO
sI3pIKa (PU3UKH M KCIIOJIb30BAHHME WX JJIsl PEUICHUs y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MMpOoNHECCChl, UCIIOJIb3Ys q)YHI[aMeHTaJIBHBIG 1 OMIIUPHUICCKUC 3aKOHDbI

YMeHue onmmchIBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/IG SIBJICHHU A,

HCIIOJIB3Yys (bnznqecm/le BCJIIMYHUHBI

Brnagenne OCHOBaMH METOZOB HAay4yHOTO TIIO3HAHUS C Yy4ETOM
coOuro/IeHHsT TIpaBUI O€30MacHOro Tpyaa: HaONoeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKLIHMH, OMHUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BBIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUI (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO CO6I/IpaTb
SKCIIEPUMEHTANbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHHUC BCJIIMYUHBI U AHAJIM3UPOBATL IMOJIYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO ~ CcOOMpaTh OKCHEPUMEHTAIbHYIO YCTaHOBKY H
MMpOBOAUTD HUCCIICAOBAHUC 10 HHCTPYKIUHU, NpeaACTaBJIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJE TaOIULl U
rpaduKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOBI 10 pe3yabTaTaM

HCCICOOBaHUA

[TonnmManue  XapakKTepHBIX  CBOWMCTB  (DU3WYECKUX  MOJENeH
(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, KHJAKOCTEH M TBEPIBIX TeJl, IMJIAHETapHas MOJENIb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;Iz[pa) U YMCHUC NPUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue OOBACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISTH MPUIMHHO-CIICICTBEHHBIE CBSI3H H
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yYEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3amaun (Ha 0aze 2 — 3 ypaBHEHUN),
UCTONB3Yysl 3aKOHBI U (OpMYJBl, CBS3BIBAIONINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHUC 3a/1a4il,
BBISIBIISITh  HEJIOCTAIOIINE JIaHHBIC, BHIOMPATh 3aKOHBI W (OPMYIIHI,
HGO6XOI[I/IMI:I€ JJIA eé pCIICHMs, UCIIO0JIb30BATh CIIPABOYHBIC JAHHBIC,
NPOBOIUTHh PACYETHl M OICHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3HaYeHUs (PU3MUECKOW BEIMYUHBI; YMEHHUE OIPENEeNATh Pa3MepHOCTh

bu3nyecKoil BETMYNHBI, TOTYYEHHON IPU PEIICHUH 3aaun

YMeHne XapakTepu30BaTh IPHUHLUIBI  JCUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM YHUCIJI€ OBITOBBIX NPHUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SIBICHUH M HeoOXoauMmble (Qu3MUecKue




3aKOHOMEPHOCTHU

10

YMeHHe UCHoibh30BaTh 3HAHUS O (PU3WUYECKUX SBICHHUAX B
NOBCEAHEBHOM KM3HM Il oOecrieyeHHs O€30HacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TNPUOOpaMU U TEXHUUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHUSI B OKpYXKalolIeld cpene; TOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHs JOCTHKCHMH (PU3UKH U TEXHOJIOTHH

JJI palfliuOHAJIBHOT'O ITPUPOJ0IIOJIB30BAHNA

11

OneiT moOMCKa, NpeoOpa3oBaHUS U MPEACTaBICHUS HHPOPMAILIU
(U3MUECKOr0 COAEp)KaHUs C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJTyYeHHOW WH(POpPMAIIMM Ha OCHOBE UWMEIONIUXCS 3HAHUH U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaTb  IPHU
BBINOJIHEHUH YYEOHBIX 33/JaHUil HAyYHO-TIOMYJSAPHYIO JUTEpaTypy
(bu3NYECKOro colep:KaHus, CIPaBOUYHbIE MaTepuajbl, PECYpChl CETU
WntepHer; BnageHue 0a30BBIMM  HaBbIKaMHM  IIpeoOpa3oBaHuUs
uHpopManuu W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYrylO; YMCHHE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKMX HCTOYHHUKOB




INIEPEYEHDb 2JIEMEHTOB COJAEPXAHMWS, TIPOBEPSAEMbBIX HA
o112 11O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
1 MEXAHUWUYECKHUE ABJIEHUA
. Mexannueckoe naBuwxeHue. MarepuanbHas Touka. (CuctemMa  orTcuéra.
' OTHOCHUTEIBLHOCTD JIBUKCHUS
PaBHomepHOe 1 HepaBHOMepHOE nBHKeHHE. CpenHsisi ckopocTb. Dopmyna st
1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMepHOE TIpsSIMONMHEITHOE NBMKEHHE. 3aBUCUMOCTh KOOPJWHATHI Tejla OT
BPEMEHHU B Clly4ae paBHOMEPHOT'O MPSMOIUHEUHOTO ABUKECHHUS:
13 (1) =x,+vt
I'padyikn 3aBHCMMOCTH OT BpPEMEHH IS TPOCKIIMA CKOPOCTH, MPOSKITMH
NepeMeNIeHus, IyTH, KOOPAUHATHI TPU PABHOMEPHOM MPSMOIUHEHHOM
JBHKCHUU
3aBUCUMOCTh KOOPAMHATHI Tejla OT BPEMEHM B Clyda€ PaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO JIBH>KECHHUSL:
7
S =vg # i+ ay = ;
2
@opMynbl I MPOCKUUU MEPEMEIIECHUs, MPOEKIMH CKOPOCTH M MPOEKIIHH
YCKOPEHHS TIPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padyiku 3aBUCUMOCTH OT BpPEMEHH Il TPOEKIIMH YCKOPEHHS, MPOEKIINH
CKOPOCTH, MPOEKIUU TEPEMEIIEHUs, KOOPJAMWHATHI MPU PABHOYCKOPECHHOM
MPSMOJIMHEITHOM JBUKEHUU
CBoOonHoe mageHue. DopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE Tela IO
1.5 BePTUKAIN (ABMKEHUE Tella BHHU3 WJIM BBEPX OTHOCHUTEIHHO TOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BPEMEHHU ISl TPOEKUUH YCKOPCHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATHI TIPH CBOOOJHOM TAJEHUU Teja TI0

BEPTUKAIH

CKopocTh pPaBHOMEPHOIO JBM)KEHHS Tejla MO OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTU UYEpEe3 PaauyC OKPYXKHOCTHU U TEPUOL

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHne II€HTPOCTPEMUTEILHOTO

yckopeHus. @opMyiia il BBIYUCICHUS YCKOPEHUS:

1.6
2
a. — v
R
®opmyna, cBA3BIBAIOLIAS IEPUOJ U YACTOTY OOpAIICHUS:
V= 1
T
Macca. [InotHocTh BemecTBa. @opmysa sl BBIYMCIEHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CloXeHue cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHHUS TENa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJIO
Bzaumopeiicteue Ten. Tperuit 3akon HproToHa:
1.11 F 21~ _Fl—}z
12 Tpenue nokos u TpeHue ckoibxeHus. GopMyra A BEIYUCIECHHUS] MOIYIISI CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmarust tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TSTOTCHUS:

my -M,
F=g L1 _2%
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.
dopmyia a7 BBIYUCICHUS CHITBI TSKECTH BOIHM3H noBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr CousHia. [lepBast kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NwMmynbe Tena — BekTopHast Gu3MUYEcKas BeTHUHHA.
=m0

Nmnynbe cuctemsl Ten. M3menenne umnyinbca. IMIynbe CUiibl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JISI 3aMKHYTOM CHCTEMBI TEJ:
D=0, i, U, =const

PeaxkTtuBHOE nBUXKEHHNE

1.17

Mexanuueckast pabora. @opmyrna Asisi BBIMUCICHHUS paOOThI CUIIBL:

A=F5ooscx

Mexannueckass MOITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAA SHCPIUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KMHETUYECKON YHEPTUH:

HE)E
Ey ="

Teopema o kuHeTHUYECKOM HEPTHH. DopMyria sl BBIYUCIECHUS TOTEHIUATBHON




OHCPIruM T€jia, IOAHATOIO

Haxg 3eMIIEH:

E,=mgh

Mexanuyeckasi SHEpPIrus:

E=E;.+E 2
L19 3aKOH COXpPaHEHHSI MEXaHUYECKOHN sHepruu. Popmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: F = const.
[IpeBpalieHre MEXaHMYECKOW SHEPIUH IIPU HAJTMYUU CUIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «30J0TOE TPABUIO» MEXAHUKH.
Poruar. Mowmenrt cunsi: M - FL.
VYcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[MoxBwxHBIN 1 HenoABKHBIN 010ku. KIT/] mpocThIXx MEXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JaBiienue TBEpIOTO TENA.
®dopmya 7151 BBIYUCIICHUS TaBJICHUS TBEPIOIO Tena:
F
pP= G
191 JlaBnenue raza. ATMocdepHOe TaBiIcHUE.
' I'mapocraTuyeckoe naBieHrEe BHYTPHU KUAKOCTH.
®opMyna 17151 BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:
P=P+Dy,
1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna sl ONPEIACICHHUS BBITAIKWBAIOIIEH CHUJIBI,
JIEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B )KUJIKOCTb UJIHU Ta3:
1.23

F_jlm_ =pgV

Ycnopue miapaHus Teja. [lnaBanue CYAOB M BO3AYXOILIaBaAHUC




1.24

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOA M dYacToTa KoJIeOaHHi.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJ KOJICOAHUI:

1.25

Marematuueckuil ¥ NpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JABHXXCHHUU

1.26

3aryxatomue kojaebanus. BeiHyKneHHbie konebanus. Pezonanc

1.27

MexaHn4decKrue BOJIHEL. HponoanHe N IIOIICPCUYHLIC BOJIHEI. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PAaCIpOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha I'PaHULIE

IByX cpell. IH(ppa3ByK U ylnbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXHUMEINOBOM CHIIBI, KECTKOCTH
OPYXKUHBL, KO3(PPUIIMEHTa TPEHUSI CKOJIBXEHUS; paOOThl CHIIbI TPEHHS, CHIIbI
YIPYTOCTH; CPEIHEW CKOPOCTH JBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Npu JBM)KEHHH IO HAKJIOHHOW IUIOCKOCTH; YacTOThI H
nepuoAa KoieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U IepHoja
KOJICOAHUH TPYKUHHOTO MasiTHUKA,; MOMEHTa CHJIbI, ICMCTBYIOIIEr0 Ha phlvyar;
paboThl CHJIBI YNPYrOoCTH HpHU MOABEME TIpy3a C IOMOIIbIO HEMOIBUKHOIO
650Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOIBbEME TPYy3a € MOMOUIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXHMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUIIbI
OT MAacChbl TeJa; CUJIbI TPEHUS CKOJIbKEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
poAa MOBEPXHOCTH; CUJbI YIPYTOCTH, BO3HUKAIOUIEH B IMPYKHUHE, OT CTEHNEHU
negopManuu MPYXUHBI, YCKOPEHUs1 OpycKa OT yriia HAaKJIOHA HarpaBIISOLICH;
nepuoa (4acToThl) KoyseOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHOJa
KOJICOAHUH TMPY)KUHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEJIOBAaHUE HE3aBHUCHUMOCTH TIEpHoJa KOoJIeOaHH HUTSHOTO MAasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

QDuzuueckue s61eHUA 6 npupode: TIPUMEPHI JBUKEHHUS C pPa3IMYHBIMU
CKOPOCTSMHU B )KMBOW M HEXKUBOW MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIEC U

TCXHUKC, TMPWIMBbBI W OTJIUBBI, JABUKCHHUC IUIAHCT ConHeyHon CHUCTCMBI,




PEaKTUBHOE IBH)KEHHE JKUBBIX OPraHU3MOB, PbIYard B TEJI€ YEIOBEKA, BIUSAHUE
aTMOC(EepHOro JaBJCHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCTIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, HYHaAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYHUKH IIOJIOKCHHUA, paCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTp, MNOAIIUIIHUKH, PAKCThI, pbI4ar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAas IIJIOCKOCTb, IPOCTBIE MCXAaHHU3MbI B 6BITy,

131 COOOIIaroIUecs COCYABl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3BYyKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJEKYISIPHO-KUHETHUYECKOM  TEOPUU  CTPOCHHS

2.1 BemecTBa. Monenu TBEPAOTO, )KUAKOTO M ra3000pa3HOr0 COCTOSIHUI BEIIECTBA.
Kpucramnuueckue u amopdHsie Tena

57 JBrxenne wyactun BemiectBa. CBS3b CKOPOCTHM  JBHUIKEHUS YacTUL C

' Temrneparypoil. bpoyHoBckoe nBmxenue, uddy3us

23 CMaunBaHue U KaWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpEeHHE U CKaTUE

2.5 TermmoBoe paBHOBECUE

26 Buyrtpennsst sHeprus. Pabora u Teruiomepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN SHEPTUU

2.7 Buapl Temionepenaydn: TEmIONPOBOIHOCTh, KOHBEKIIHS, U3JTyYEHUE
HarpeBanue wu oxnaxnenue Tten. KomuuecTBo  TemnoTel. Y jenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAaHEHHUs PHEPrUU B TEIUIOBBIX MpOLEccax. YPaBHEHUE TEIJIOBOIO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEHW SHEPrUM B MPOLIECCE

510 UCIapeHuss M KoHAeHcauuu. KuleHwe IKHIKOCTH. YJenbHas TemloTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxxnocts BO3myxa




2.12

[InaBnenne w Kpuctaymuzanus. 3MeHeHWe BHYTPEHHEH »JHEpPruu npu

IJIaBJICHUU U KPpUCTAJUIU3AllUN. Y,Z[G.HBHa}I TCIJIOTA IIJIaBJICHUA

,_0

m

2.13

BHyTpeHHHH OHCPIUs CropaHus TOIJIMBA. Y;[eana;I TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[Mpunnuns! pabots! TemoBbix apuratencit. KI1/1 reruioBoro apuratens

2.15

Ipakxmuueckue pabomul

W3mepenne yaenbHOM TEITOEMKOCTH METAJUIMYECKOro LMJIMHPA; KOJIMYECTBA
TEIUIOTHI, TOJIYYUEHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCUPOBAHHON
Maccbl, B KOTOPYK OIYUIEH HAarpeTbld IWIMHAP;, KOJMYECTBA TEIUIOTHI,
OTAAQHHOI'0 HArpeThiM LWIMHAPOM, ITOCJIE OIYCKaHHsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXXHOCTH BO3/1yXd; YACJIBHOW TEIJIOTHI
IJIaBJIeHUs Jpfa. MccnenoBaHwe M3MEHEHHS TEMIIEPATYpPbl  BOABI  MPHU
Pa3TUYHBIX YCIOBHSIX; SIBJICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW H

ropsiaeii BOZbI; Ipoliecca HCrapeHust

2.16

Qusuueckue s61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalWUIIpHbIE
SIBIIGHUS B NPUPOJE, KpPUCTAJUIBl B mpupoje, usnydeHue CoiHila, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIApbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIIOB,
KUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, IBUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Dnektpusanus Ten. /[Ba Buia 31eKTpUUYECKUX 3apsia0B

32

B3aumonericTBue 3apspkeHHBIX Tedl. 3akoH Kynona

33

3aKOH COXpaHEHUs DIIEKTPUIECKOTO 3apsia

3.4

Onektpuyueckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro moiis. IlpuHnmn

CYNEPIIO3UIUH JIEKTPUUECKHUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsnoB. /[leficTBHE DIIEKTPUYECKOrO IO Ha

aeKTpuyecKue 3apsiabl. [[pOBOIHUKN U AUDIEKTPUKHU

3.6

[TocTossHHBIN 37eKTpUYeCKHil TOK. JleicTBHs 35iekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A4/4

DJIEKTpUIECKOe COMPOTUBIICHUE. Y ACITBHOE IIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
18 3akon Oma a1 yyacTka anekrtpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTUHEHHUE POBOIHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannenbHOE coelMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U =U;:I=1+I; rR=5,
2 2 P
CwmenianHble COEIMHEHUS! TPOBOIHUKOB
Pabora u moutHOCTH 31€eKTpHUecKoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT Opcrena. MarHuTHOE IMOJi€ OPSIMOTO MPOBOJHHMKA C TOKOM. JIMHHMM
MarHUTHOW WHIYKIIHH
313 MarautHoe T1I0JIE TIOCTOSHHOrO MarHmTa. Bs3anmmomelcTBHE NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO I0JIS HAa IIPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue 351eKTpoMariuTHOW UHAYKIMU. [IpaBuio Jlenma
Ilpaxmuueckue pabomol
W3mepeHnue  3IEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHHUKE

(pe3ucTopsl, JaMIovka), OT HaIpsOKEHUsT Ha KOHI[aX IMPOBOJHKKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJIICHUA.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWJIA ISl CUJIBI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA61eHUs 6 npupoode: SIEKTPUUECKHE SBIEHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiId, Ipeld MoIoCcoB,
POJIb MAarHUTHOTO MOJIS 7S )KU3HU Ha 3emIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmea: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUETUYMK  DIIEKTPHUUECKOW  DHEPTUH,  IJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsI), AJICKTPUUYECKUE
IPEIOXPAHUTENH, 3JIEKTPOMArHUT, AJIEKTPOABHUIaTENb IIOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHBL. [1IKana 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlydeBasa mozenb ceta. [IpsamonnHeiHOE pacipOCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio
3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIICHHUS CBETA
3.23 Hucnepcus ceeta
394 JInnza. Xox nyueir B nuH3e. OKycHOE paccTosiHUE JIMH3BL. OnTHuYecKas cuiia
' auH3el: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. Onrudeckue npudopsl
Ipakxmuueckue pabomul
N3mepenne onTHYeCKOW CHIIBI COOMPAFOIICH JTMH3BI; (POKYCHOTO PacCTOSHHS
coOuparonield JTMH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEPOB MpeaAMEeTa U U300pakeHus,
326 KOTI'Jla IpeIMeT paclojio’KeH B ABOMHOM (oKyce), MoKa3aTess IpeIoMIICHHs CTEKIIa.
' HccnenoBanne cBOHCTBa M300paKEHHUs, MOJIYYEHHOTO C  IOMOIIBIO
coOuparomiel JTUH3bI, U3MEHEHUsI (OKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa NPEJIOMJIEHHS CBETOBOIO Jydya OT YIJla MaJeHUs Ha I'paHuLe
«BO3J1yX — CTEKIIO»
327 Qusuueckue aenenus 6 npupode: 3arMmenHuss Connua u JlyHbl, 1Beta Te,
' ONTHYECKHE SBJIEHUS B atMochepe (1BeT HeOa, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
41 PagnoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

pacnazia




4.2 Omneiter Pe3epdopna o paccesauto anba-yactuil. [nanerapuas Moaenb aToma

4.3 CocrtaB aroMHOTr0 sifjpa. M3oTormsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YUCEN
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIH pPAaTUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4H, pPaJIHMOaKTUBHOE W3IIyYEHHE IIPUPOIAHBIX MUHEPAIOB,
NeiicTBUE paiMOAKTUBHBIX U3JIyU€HUN HA OPTaHU3M YelloBeKa

47 Texnuueckue ycmpoticmea.: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETp, Kamepa

Bunbcona, sinepHas sHepreTrka




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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