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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «Dusukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpamMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHUU paboueil MpOrpaMMBbI IO YIeOHOMY TIPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUUIECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuyHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mpenmera «®Duszuka» B
oOpaszoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa H3yYCHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oyamymei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00YyYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHre 3HAHWM O  JUCKPETHOM CTPOCHHUM  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buszruecKux MoOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOTHl ¢ MH(pOpManuen (HU3NIECKOro CoAep KaHMs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

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

oOpa3zoBanust otBoauTcs B9 kimacce — 102 dacoB (3 waca B HEACIHO).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHATENbHBINA XapaKTep, YUUTENb JIETAeT BEIOOP MPOBEACHUS
7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH



O6y‘-IaIOHII/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, npecraracMbiXx B paMKax
OCHOBHOTI'O TOCYAapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IK6.



COAEPXKXAHUE OBYUEHUA
9 KJIACC

Pa3znen 1. Mexannueckue siBJCHHUS.

Mexanudeckoe aBMKeHHe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe mpsiMonMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuHenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IIepseiit 3ak0oH HeroTtona. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMiIM. [loTeHIManbHas SHeprus CxaTou npyxuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HalnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.
HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOTO JBUKEHUS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

o vk~ w

Habmonenne MexaHu4ecKuX sSIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCUTENBHO KaOMHETa (PU3MKH.

7. 3aBHUCHUMOCTb YCKOPEHHs T€Ja OT MAacChl Tela U JACHCTBYIOLIEH HAa HEro
CHJIBI.



8. HaOmroneHne paBeHCTBA CHUJI IPHU B3aMMOJECHCTBUM TEN.

9. VM3MeHeHue Beca Tejla IPU YCKOPEHHOM JIBH)KECHHH.

10. [lepenaua nMmmyJsbca npyu B3aMMOICUCTBUN TEI.

11. IIpeoOpa3zoBanusi YHEPTUU NIPU B3aUMOJICHCTBUU TEJL.

12. CoxpaHeHHME UMITYJIbCa IIPU HEYIIPYTOM B3aMMOICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabGnroeHue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHHE MEXaHUYECKON SHEPTUH ITPU CBOOOTHOM IMaJICHUH.

16. CoxpaHeHHEe MEXAaHUYECKOW SHEPTUH NIPU JBHKEHUU Teja MO JECHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa Il pa3roHa U JaJbHEHMIEro paBHOMEPHOIO
JBHKEHUS [IAPUKA WIH TEIEKKU.

2. OmpeneneHue cpegHEN CKOPOCTH CKOJIBKEHUs OpycKa WM JIBHXKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHre YCKOPEHHUs Tella MPU PABHOYCKOPEHHOM JABMKEHUU IIO
HAKJIOHHOU IUTOCKOCTH.

4. HccienoBaHue 3aBHCHUMOCTH IIyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka TUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBM)KEHUH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

6. MccrmenoBaHue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT  CHIIBI
HOPMAJIBHOTO JaBJICHUS.

7. Onpenenenue kKodQPuIMeHTa TPEHUS CKOTbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenve paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON OBEPXHOCTH.

10. Onpeenenne pabOThl  CHUJIBI  YIIPYTOCTH MpU  TMOABEME TIpy3a ¢
UCIIOJIb30BAHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTHH.

Pa3nea 2. Mexannueckue KoJ1e0aHUsI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: epro,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MPH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHWYecKux BoJH. IIpomonbHble W
NornepeyHble  BOJHBI. [[nMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.



Hemoncmpauyuu.

1. HaOmromenne xoneOaHmii TeJI IO JEHCTBHUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOmroieHne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpaneHnne npo10pHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICIIH ).
Hab6mronenmne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

. AKyCTHYECKUI pe30HaHC.

o v oA W

./Iaﬁopamopuble padomul u onvimaol.
1. OmpezgeneHre 4YacTOTbl M IepUojia KoOJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OnpexeneHue 4acTOThI U Mepuoa KojaeodaHui Mpy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJICOAHHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TMEPHOJIa KOJIeOaHUM MPYKUHHOTO MasSTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Mepuoja  KoJjeOaHwuit
NPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO IMaICHHUS.

Pa3zgea 3. DjeKTpOMarHuTHoOE 1oJie ¥ 3JIeKTPOMAarHUTHbIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBL.  (CBoiicTBa
ANEKTpOMarHuTHoIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimel.

1. M3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO

TenedoHa.

Pa3nena 4. CBeToBbBIC SIBJICHUS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssimonmHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomieHus cBera. [lomHoe BHyTpeHHee
OTpaXeHHE cBeTa. lIcnonb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHUKpPOCKOIIAa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biaum3opykocTs U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOEe pacCIPOCTPAHEHUE CBETA.

OtpakeHue cBera.

[Tonyyenue n300paxkeHUM B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xop jtydeil B coOmparonieit JIMH3e.

XoJ JIy4er B pacCEUBAIOIICH JIMH3E.

[Tosryuenue n300paxeHNuii ¢ TOMOIIBIO JIMH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monenp ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnvie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yIia OTPaKEHHsI CBETOBOTO Jiyya OT YIJia
najeHusl.

2. M3ydeHue xapakTepUCTUK M300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHUS CBETOBOTO JIy4a OT yIJia
NAJCHUS HA TPAHULIE «BO3LyX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHH ¢ MOMOILBIO COOUPAIOILEH JTHUH3BI.
Onpenenenue (HOKYCHOTO paCCTOSIHUA U ONTHYECKOM CHIIbI cOOMparomei
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJCHHM 4Yepes
[[BETOBbIE (DUIIBTPHI.

L 0 N ok wN e

Pa3nen 5. KBanroBble siBJIeHHUS.

Omnwitel Pesepdopna u mmanerapuas mojens atroma. Monens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydeHus. CTpoeHue aTOMHOTO
aapa. HykionHas wmogens aroMHoro sapa. HMzorombel. PamnoakTuBHBIE
npeBpauieHus. llepuon nmonypacnaaa aTOMHBIX SAED.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsi3M aTOMHBIX sjaep. CBs3p Macchl W 3HEpruu. Peaknuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnasa sHeprervka. JleMCTBHUS PaJMOAKTUBHBIX M3JIYUYEHUM HA KUBBIC
OpTraHU3MBI.



Hemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CrmekTp BoAOpoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Peructpanus uznydeHusi pUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YACTULBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAIOIUN MOAYJIb TPEAHA3HAYCH /IJIsI CHCTEMAaTHU3aIuN
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aM€Hy 10 (U3uKe s 00ydaroluxcs,
BBIOPABIIIUX ATOT yUEOHBIHN MpeIMeT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIEIOBaHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO ACSATEIBHOCTHBIA XapaKTep JAHHOTO pas3jielia Peaanu3yeTcs
32 CY€T TOro, 4YTro OOydYarIIMecs BBIMOIHIIOT 3aJaHus, B KOTOPHIX UM
npearaeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
dbuznYecKue SBJICHUS B OKPY’KArOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAyYHbIE METO/bI UCCIAEAOBAHUS (DU3NUECKUX SBJICHUN, B TOM
Yyucie AJsl IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX HICTOUHUKOB
HSHEPIUM HAa OCHOBE 3aKOHA IMPEBPAICHUS] U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



HPEJIMETHBIE PE3YJIBTATHBI
K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJb30BaTh TIOHATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmalius
(ympyrasi, miacThudeckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CHEKTPBI UCITYCKAHMSI U TOTJIOLICHUS, allb(a-, OeTa- 1 raMMa-u3JIy4eHHUs,
U30TOIIbL, SIIEPHAS] DHEPTETUKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aMMOJIEHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJbHOE IBMKECHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIeOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAXKEHUE
3ByKa, NPSIMOJMHEHHOE paclpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEHUE OEJIOro CBETa B
CHEKTp M CJOXKEHUE CHEKTpPalbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHME JMHEHYATOrO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUAKeHUE MaHeT COJIHEUHOU CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, I[BETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTMYECKOE NEWCTBHE BUANMOTO,
yIbTPaduOIECTOBOTO U PEHTICHOBCKOTO M3JIyYCHUH, €CTECTBEHHBIM
PaaNOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX W3IYYEHUUA Ha
OpraHM3M 4YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBIICHUU;

OMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
dbu3ndecKkue BENWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHHE, TMEPEMEICHHE, IMyTh, YIrIOBas
CKOpPOCTb, CHJIa TPEHHMS, CUJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAJEHHUs, BEC Tejla, HMMIYJIbC Tella, HMIYJIbC CHJIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIUANbHAs JHEPrusl Tena,



MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHILMAIbHAS DHEPTUS CXKATOU
NPY)KAHBI, KHHETHYECKAsh JHEPIHs, IOJHAs MEXaHW4YEeCKas JHEpTus,
NEePUOA U 4acTOTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUS CPebl), IPH OMUCAHUU
NPaBUIbHO TPAKTOBaTh (DU3UYECKHI CMBICI HCIOIB3yEMbIX BEJIMYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYHUHY C APYTUMHU BEIMYMHAMH,
CTPOUTH TPAPUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHUE SIBICHHS M IPOLECCHI,
UCTIONB3Ysl 3aKOH COXPAaHEHUsS] SHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHILUI CYNEPHO3UIMH CHUJI, TPUHIUI OTHOCHTENbHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCEI
OpU SIICPHBIX PEAKLUSAX, MPU TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MAaTEMAaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIllil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
OPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHME U3 2-3
JOTMYECKUX IIAaroB C OMOpOi Ha 2—3 M3yYeHHBIX CBOWMCTBA (PU3UUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacy€THbIe 3adadd  (OMUparolmuecs Ha cuctemMy u3 2-3
yYpaBHEHHIA), HUCIIONIB3Ys 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOINE (U3NIECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a/layd 3alHChIBATh KPaTKoe
yCJIOBHE, BBISBISATH HEAOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BEIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (u3mdeckon
BEJIMYUHBI;

pacrosHaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh IPH [MOMOIIH
(GU3MYECKUX METOMOB, HCIONB3Yysl OMUCAHHWE HWCCIECIOBAHUS, BBLICIATH
IpOBEpsIEMOE  TPEINOJIOKEHUE, OIICHUBATh NPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOJICHUN U OTIBITOB;

NPOBOJIUTH OIBITHI TIO0 HAOMIONEHUIO (U3WYECKUX SBICHUNA WU
bu3nUecKkux CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HploTOHA, 3akoHa
COXPaHEHHUsI DHEPTHH, 3aBUCHUMOCTh TEpHoaa KoJjeOaHWW TPy KHHHOTO
MasiTHHKa OT MAacChl TPy3a M KECTKOCTH MPY>KUHBI U HE3aBUCHMOCTH OT
AMILTUTYBI MAJIBIX KOJIEOaHH, MPSIMOJIMHEIHOE PACIIPOCTPAHEHHE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie UM CBOMCTB HM300pa)keHHs TMpeaAMeTa B coOuparomieit
JWH3€, HAONIOJCHNUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IY4YCHHs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 K30bITOYHOro Habopa



o0Opy/OBaHUS, ONHUCHIBATh XOJ ONbITA W  €ro  pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HA4YCHHE W3MepsAeMoil BenwuuHbBl ((POKycHOE paccTosHUE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOP croco0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCTIONIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadaJlbHOW CKOpPOCTH, IEpHOJIa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yIJia
NaJieHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCUMOCTH
bu3nUecKuX BEIUYMH B BUJAEC TaONHIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3ylbTaTaM HCCIe0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOpPOCTh M YCKOpDEHHE Tella TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUS! CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWW MaTeMaTHYecKoro W TPYKUHHOTO MAasTHHKOB,
ONTHYECKasl Ccujga coOuparomed JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIICys MPEIJIOKECHHON WHCTPYKIIUU, BHIYUCIISTH
3HAUEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YUYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QPU3MUYECKUX MOJENeH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHHK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETAapHAas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJb3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBICHUHW MW  HEOOXoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBI M CXEMaTHYHbIC PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHUECKUX TPOIECCOB



OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/1ay, ONTHYECKHE CXEeMbl IJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpArOLIEH JINH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYs MOUCKOBBINA 3apOC, HAXOAUTD
MyTH OMNpPEACNICHUs IOCTOBEPHOCTH MOJYYEeHHOU MH(OpPMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENFHBIX HICTOYHHUKOB,

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro coAepKaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HAa OCHOBE
uHGOpPMAIIMKM W3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO COACpKAHHUS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NESATENIbHOCTH, MpU 3TOM TPaMOTHO  MCHOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUICHWE TIpe3eHTaleldl ¢ y4€ToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.
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