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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma  no ¢u3MKEe  Ha YPOBHE OCHOBHOTO OOINIETo
oOpazoBanus coctasiieHa B cooTBeTcTBUM ¢ PI'OC OOO ( yTBepKIeH MpUKa30oM
MunucrepctBa odpa3zoBanusa u Hayku PO Ne 1897 ot 17.12.2010), ®enepanbHoii
oOpa3oBaTeabHON MPOTPaMMOIl OCHOBHOTO OOIero oOpa3oBaHUs (yTBEpKIeHA
npukazom Munnpocemenust Poccun ot 18.05.2023 mog Ne 370), denepanbHoit
paboueit mporpammoii 1o (¢usznke.OCHOBHON 00pa30BaTENbHOW MPOrpaMMoOin
OCHOBHOTO 00111eT0 00pazoBanus Ha 2020-2025 yueOnbie roapl MBOY «l'umHuazus
Nel r. HoBomaBnosckay.

[Iporpamma 10 (Qu3NKe Ha YypOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHMM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéToM (penepanbHON paboyell mporpaMmMbl BOCIIUTAHUS U
Konnenuuu npenogaBanus yueOHoro npeameta «Duznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUIuXCsi M OPraHu3aldi0 H3y4eHUs
bu3MKM Ha NESITENIbHOCTHOW OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHoOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00y4eHUS, a TaKkKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycTraHaBIMBaET paclpeiesieHue yueOHOro MaTepurana
1o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaATEILHOCTD
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPXKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIM YYUTEIIIO B CO3/IaHUM paboydeil mporpaMMBbl 10 Y4eOHOMY MPEAMETY.

dusnka ABISETCS CHUCTEMOOOPA3YIOIIMM ISl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SIBJICHUH, H3y4yaeMbIX XHUMHEH, OHOJIOTHeH, acTpoHOMUEH U (PHu3nYecKoi
reorpadgueii, BHOCHUT BKJAJ B €CTECTBCHHO-HAyYHYI0 KapTHHY MHPAa,
npefocTaBisieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAaydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOyYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUSI B CTPYKType 0OIIero
o0pa30oBaHUsI COCTOWT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaromuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIaJICHHUE
CJIEIYIOIUMU KOMIETEHTHOCTSAMHM, XapaKTEePU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
rPaMOTHOCTB:



e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPOPETUPOBATH  JaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JIOKA3aTEIbCTBA JIS IOJTyYEHUS BBIBOJOB.

[lenmu wusyueHus ¢GU3MKA Ha YpPOBHE OCHOBHOrO 001Iero o0Opa3oBaHMs
onpenenensl B KoHuenmuu npenojaBaHus ydeOHOro mnpeaMera «®Puszuka» B
oOpa3oBaTenpHBIX opraHu3anusx Poccuiickoit ®enepanmu, peanu3yroImIUX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPXKIEHHON pElIeHHEM
Komnerun MunucrepctBa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Hean uzyuenus Gpusuku:

e TMpuOOpETEHHWE HHTEpeca W CTPEMJICHUS OOYYalolUMXCS K HaydHOMY
WU3YUYCHHUIO TPUPOABI, PAa3BUTHE WX HHTEIUNICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POpMUPOBaHUE
UCCJIEI0BATENHCKOrO0 OTHOIIECHHS K OKPYXKAIOIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHSI KAK pe3ysbTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHue NpeNCTaBICHUNA O PONM (PUBUKHU MJI Pa3BUTHUS JIPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMpPEACTAaBICHUHM O  BO3MOXKHBIX  cdepax  Oyayuen
poeCCUOHAIIBHON JICSITSIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IMOJTOTOBKA K
JnanbHENeMy 00y4eHUI0 B 5TOM HalPaBJICHHH.

JlocTibkeHne 3TUX Liened mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e TmpuoOpeTeHHWe 3HaHUH O JUCKPETHOM CTPOEHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SABJICHUSX;

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
MCIIOJIb30BaHUEM TMOJYUYCHHBIX 3HAHUM;

e OCBOCHME METOJIOB pELICHUs IMPOCTEHMIIMX PpPAaCyETHBIX 3a7ad4 C
UCIIOJIb30BaHUEM bu3nuecKux MO, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOJIOAATh MPUPOIHBIC SIBJICHUS U BBIMOJHATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOEHHE TPHUEMOB PabOTHI ¢ MHPOPMAIMEH (PUINIECKOTO ComepKaHUS,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE UH(GOpMALIHH;



e 3HAKOMCTBO cO chepamu MpodhecCHnoHaTbHON ACSITENbHOCTH, CBSI3aHHBIMU

c (U3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha uzydyenue Qusuku (6a30BBIM YpOBEHb) Ha ypPOBHE OCHOBHOI'O OOIIEIO

oOpazoBanus orBoauTcs 238 dacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJEI0), B 8

Kiacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 yaca (3 gaca B HeJelIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, YUUTEeIb JeiaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0oOyyYaromMxcsl, CIUCKA IKCIEPUMEHTAIBHBIX 3aJaHUM, MpeajlaraéMblX B paMKax
OCHOBHOTI'O TOCYJJapCTBEHHOTO PK3aMeHa 1o (hU3MuKe.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JnBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mnpsIMONIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsimosiiHelHOE JBkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa MPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHoyckopeHHOe TmpsiMoiiuHEWHOe JBikeHue. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JIunenHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H Hprorona. Bropon 3axkonH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOAHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTe 1 nmeperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibe CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMaIbHAS PHEPTUS TeJa, TOJAHITOTO Haj
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckarou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HalnrogeHune MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MyTeW WU TPACKTOPUM NBUKEHUS OJAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

N3mMepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.

HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO JIBXKECHUS.

HabGnronenune nBmkeHus Teia Mo OKPYKHOCTH.

Habnronenne MexaHnuecKuX SBICHHUM, TPOUCXOASIINX B CUCTEME OTCUETA

«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBHKCHUU

OTHOCUTENBHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTb YCKOPEHHS Te€Jla OT MAacCChl TE€Jla U JEHUCTBYIOUIEH HA HETO
CHUJIBI.
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9.

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

Habmroienue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUU TEJl.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUYKCHUU.

[lepenaya uMIryapca Ipu B3auMOJEHCTBUH TE.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEN.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca TIPU a0COIIOTHO YIPYTrOM B3aUMOICHCTBUU.
Habmtoienue peakTHBHOTO ABHXKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPTUU NPU JBMKEHUU TeJla Mo/ JeHCTBUEM
HPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEUIIEro paBHOMEPHOIO
JBUKEHUSI IIAPUKA UITU TEJIEHKKH.

Omnpenenenue cpeaHEed CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanye 3aBUCMMOCTH IMYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCSTCS KakK psAJl HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJIBHOTO JaBJICHMUS.

Onpenenenue kordPUIeHTa TPEHUST CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUYKEHUM Teja
110 TOPU30HTAJIBHON OBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYrOCTH TpU  THOABEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: epro,
4acToTa, aMIUIUTyAa. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKHU. lIpeBpaiieHue
HHEPrUM MpH KOJIeOaATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanunuyeckue BosiHBI. (CBoiicTBa MeXaHWYeCKuX BoJH. IIpomonbHble W
[onepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHn4decKkue BOJIHBI B TBEPAOM TEJE, CCHCMUYECKUE BOIHBI.



3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGnrogenue koneOGaHWil Ted MOJA JNEWCTBHEM CHJIBI TSDKECTH M CHJIBI
YIOPYTOCTH.
Habnronenue kosnebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BBIHYXIEHHBIX KOJICOaHH U pe30HaHCa.
PacnipocTpaneHue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
Habrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYyCTUUYECKHI pe30HaHC.
./Iaﬁopamopuble padomul u onvimol.
1. OmpegeneHne 4YacTOTbl M Iepuoja KojieOaHW MaTeMaTHu4ecKoro

MasiTHUKA.
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2. Ompenenennie 4acTOThl U IEPHOJia KoeOaHUi MPY>KUHHOTO MasSTHHUKA.
3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTHU MEPHOJIa KOJIeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl rpysa.
5. [IpoBepka He3aBHUCHUMOCTH TepHoOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  TNEpuoJa  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnsie pabomel u onvimel.
1. W3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO

tenedoHa.
Pa3nen 11. CBeToBbI€ IBJICHUS.
JlyueBas MOJEJIb CBETAa. HUctounnkn CBETAa. [IpssimonnHeHOE

pactnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lnockoe
3epKaJio. 3aKOH OTPA’KEHHUS CBETA.



[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. [lomHoe BHyTpeHHee
OTpakeHHE cBeTa. lcrmonbp30BaHME TMOJHOIO BHYTPEHHETO OTPAXXEHHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox unyued B JmH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Teneckona. I'Jla3 kak onrtudeckas cuctema. bin3opykocTe
JAIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel HpioTona. Croxenue
CIEKTpaJbHBIX BETOB. JlMciepcHst cBeTa.

Hemoncmpauuu.
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[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300paxkeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBOA.

XoJ ayueil B coOMparoieit JInH3e.

XO0J Ty4der B pacCEenBAIOIIECH JIMH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Monens raza.

11. Pa3noxenue 6eoro cBera B CIIEKT.

12. [Tomyuyenue 6em0or0 CBETa MPH CIIOKCHHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnvie pabomel u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH yrila OTPa)KEHHUs CBETOBOTO Jyya OT yrIja
najicHusl.

M3ydeHne xapakTepuCTHK H300pakeHUs TPeIMeTa B TNIOCKOM 3epKaJie.
HccnenoBanre 3aBUCUMOCTH yTJia MPEIOMIICHHS CBETOBOTO JIyda OT yria
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

[Tomyyenune n300paxxeHut ¢ MTOMOIIBI0 COOMPAOIICH JTUH3HI.
OmnpeneneHue HOKYCHOTO pacCTOSTHUS U ONTUYECKOM CUIIBI COOMparoiien
JIUH3HL.

OTBITHI IO Pa3NIOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUHU Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble IBJICHHUS.

OmnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHThl. JInHeyaTeie CIIEKTPHI.

PamnoaktuBHOCTE. ANb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO

spa.

Hyknonnas wMogmens aromHoro snapa. HM3ortomsl. PannoakTthBHBIE

npespatenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.



SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DHeprus CBsI3M aTOMHBIX sjep. CBsA3b Macchl W 3HEpruu. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

SAnepHas sHepretuka. JleMCTBUS pagUOAKTUBHBIX H3IIYYCHHM HA >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMyHBIX Ta30B.

3. ComekTp BoAopoaa.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEeKOB: M3MEPEHHE SHEPIMU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000IIAKINNH MOAYIb.

[ToBTOpUTENHEHO--0000MTAIONTUN MOYJIh IPEIHA3HAYCH JIJIsi CHCTEMAaTHU3aIuH
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUECHUH BCEro Kypca (DU3MKH, a TaKKe NI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (Gu3uKe I 00ydaromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBACTCS JOCTUKEHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHWE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (DUu3mdeckue
SBJICHUSI, TPUMEHSSI TMOJy4YeHHBbIE 3HAHUS, pelaTh 3ajJadyd, B TOM YHCIIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3feiia Peain3yeTcs
32 CYET TOro, UYTO OOYy4YaroIIMecs BBIMONHIIOT 3aJaHus, B KOTOPHIX UM
npeiaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWM paclo3HaBaTb M HAyYHO OOBICHATH
dbuznYecKue SBJICHUS B OKPY Kalollel MPUPO/I€ U MOBCEAHEBHON KU3HU;

WCITIOJIb30BATh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM
Yyycie A1l IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIE€ BAXHBIX JTOCTHKCHHI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEP, TPAKTUUECKOTO MCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB



DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUs BCEX M3BECTHBIX BUIOB
DHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyatomerocs OyayT cOpMUPOBaHBI CIIEIYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa:KIaHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMalTHUX YCIIOBHUSIX;

— c(pOpMUPOBAaHHOCTh HaBBIKAa peduiekcuM, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
0o0JIacTH OKpy>Kalollel Cpeabl, TUIAHUPOBAaHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICCTBUU MPU BBHIOJIHEHUU HCCIEIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bI O (PU3NICCKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate OCBOCHHUS MporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM J€TYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYecKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BBIOOp Haunbosee
HOJIXOJSIIETO C YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUBNYECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU rpaduKoi U MX KOMOWHAIIUSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThI BBIIOIHEHHOTO (PU3MUECKOTO OIBbITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JOCTHKEHUIO: paclpeaeisiTh poyH, OoOCYXIaTh MpPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalUsX, TPEOYIOIIMX
JUIS pelieHns (PU3NUeCcKUX 3HaHUi;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOLIMXCS PECypCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUS) pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroro;



npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIIeHUU (PU3NUECKHUX 3a7a4 WU
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 9 kJacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHA: CHCTEMa OTCU€ra, MarepuaigbHas TOYKa,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIDKEHUSA, NedopmManus
(ympyrasi, mjiactaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M IEpEerpy3Kku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTU TBEPIOIO Tella, paBHOBECUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTPBI UCITYCKAHMS U TMOTJIOLICHUS, alib(a-, OeTa- 1 raMMa-u3JIy4eHHUs,
W30TOIIBI, SIAEPHAS] SJHEPIETUKA;

pasznuyath sBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSAMOIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBHJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPaKEHUE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE WM NPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPalbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3JTyYEHUs) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SBJIEHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHe SBJICHHS B MPUPOJIE:
IPWINBBI U OTJUBBI, ABMKEHUE MIaHET COMTHEYHON CHUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, D5XO, I[BETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOIETOBOTO M PEHTIEHOBCKOIO M3JIy4YEHHM, €CTeCTBEHHBIH
pasvoaKkTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3ITyYCHHE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpH ATOM MEPEBOAMUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBONCTBa (NMpHU3HAKH) (PU3MUYECKUX
SIBIICHUI;



OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckue BETUYMHBI (CpeqHSS WU MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHUS, CUJIa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeNa, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4YecKass paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IPYKUHBI, KHHETHYECKash DSHEPIWs, IIOJHAs MEXaHU4eCKas >SHeprus,
NEPUOJ U YacTOTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUS CPENIbl), P OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYMH,
0003HAaYeHUs1 W EIWHULBl (PU3NYECKHX BEIUYHMH, HAXOAUTHb (HOPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX PEaKUuusax, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
OPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTH OOBACHEHHWE u3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacu€THble 3adaud (omMHMparIIHUecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJladd 3allMChIBaTh KpaTKOE
YCJIOBHE, BBISBIIATh HEJOCTAIOUIME WM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (Hu3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEHIUTh NpH MOMOIIU
(GU3MYECKUX METOOB, HCIOJb3ysl OMHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsJKa
IPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3WUECKUX SBJICHUA WU
dusznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHMM, MPSMOIIMHEHHOE paCIIPOCTPAaHEHHE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JWH3e, HAOMIOJEHUE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 HM30BITOYHOrOo Habopa
o0Opy/lOBaHUs, ONUCHIBATH XOJ OMbITA W  €r0  Pe3yJbTaThl,
bopMyIHpPOBATH BBIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE H3MepsAeMOll BelaMuuHBl ((POKyCHOE paccTOosHUE
coOuparoieli JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MEpUTEIHLHOTO TPUOOPA);

IPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIHMYUH C
UCIIOJb30BAaHUEM TPSAMBIX HM3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIeOaHUI MaTeMaTUueCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHHUsl CBETa OT yrIiia MaJeHUs W yria MpeIoMIICHHs OT yIiia
NajieHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJNMIl U TPaPUKOB, JI€JIaTh BBIBOIBI IO
pe3yabTaTaM UCCIeI0BaHMUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs1 (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpHU pPaBHOYCKOPEHHOM JBWKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 W TPYKUHHOTO MAasTHHUKOB,
ONTHYECKas CWia CcoOuparoniel JIMH3bl, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKITUU, BHIYUCIISTH
3HAYCHUE BEJIMYMHBI M aHAJM3UPOBATH MOJYUECHHBIC PE3YJIbTAThI C yUETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHU;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyZI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YUYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUYCUHBIM HCTOYHHK



CBETa, Jy4, TOHKas JMH3a, IUIAHETapHAsd MOJENb AaToMa, HYKJIOHHAas
MOZEJIb aTOMHOTO S7Pa;

XapaKTEepU30BaTh NPUHIUNBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIIUJOMETpP, INAaTYUKU II0JIOKEHUSA, PACCTOSHUSA U YCKOPEHHSA, PAKETa,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAaHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH M  HeoOXoauMble  (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBl U CXEMAaTUYHbBIC PUCYHKHU U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MNPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
IpU PEIIEHUU Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbl IS
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
MPaKTUYECKOIO HCIMOJIb30BaHUS (U3MYECKUMX 3HAHUKA B IIOBCEJIHEBHOM
KU3HH I oOecrnedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHSI 30POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYIIECTBIISATh TOUCK HHPOpMAIMU (PU3UYECKOTO COJCpNKAHUSI B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYJIMPYSI MOMCKOBBIN 3aMpOC, HAXOAUTD
NyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJyYEHHOW MH(OpMALMU HA OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTENIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUEOHBIX 33JJaHUIl HayYHO--TIOMYJISIPHYIO
JUTEepaTypy (QU3MYECKOro COAEpXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcel cetu HTEpHET, BIafeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHbIE U YCTHBIE COOOILIEHUS Ha OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, MIPU 3TOM TIPaMOTHO  HCHOJIb30BAaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ ydyé€ToM o0coOeHHOCTEeH ayauTOpuUu
CBEPCTHHKOB.



9 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

9 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 1
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 1 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 1 bubnuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
42 JuHsbL it OITHYCCKHE HPHOOPL 0 https://m.eds00.ru/7f41a4ab
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
5.1 Hcnyckanue v morjiomeHne cBeTa aroMoOM 4 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> (CTpoeHiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: a 7
>3 FICPHBIC PEaititii https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 bubnuoreka [IOK
' Kypca pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 12



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

9 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHn4yeckoe JBUKECHHE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpexnenenue

7 YCKOPEHUS Teja MpH 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPY’KHOCTH. HepI/IO,[[ 1 4acCToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBe1it 3akon HeroTona. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa.
12 PaBnonelictBytomas cuia. Tpetuit buGnuorexa [IOK
saxon Hpiotona, CyHeprosHIus o https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Brossiii Tect 1o pusike https://m.edSO(I)_.[ru/fane982
14 Pemenue 3aga4 Ha npuMeHEeHUE bubnnorexa [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [IOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edsoc%.[ru/fanecaZ
16 Pemenwne 3anay mo teme «Cuna
YIPYTOCTHY
17 JlaGopatopHnas paborta «OnpeneneHue bubmmnoreka [HOK
YKECTKOCTH TPy KUHBI https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cua Tpenus https://m.edSO(])_.I ru/ff0af738
19 Pemenne 3amay mo reme «Cria but6mmoreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubmmnoreka [JOK
K03 dULIEeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3aKkoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TPEHUS
22 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO bubmuorexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "/IBrkeHue Ten

23 BOKPYT TPaBUTAL[MOHHOTIO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"
Pemrenne 3agaud mo reme "Cuiia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubamorexa LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [lepBas kocMHUUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHAIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAICHUS

27 MowmeHnT cuinsl. LeHnTp TspKecTn

28 Pemenue 3agau nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp Tsxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

29 Teme "MexaHn4ecKoe IBIKCHHIE brbmmorexa LTOK

. | ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
Kontponbnas paboTa mo teme
30 "MexaHn4ecKoe IBIKECHIE bubmmorexa [JOK
. | ' https://m.edsoo.ru/ffOb06ec
BsaunmonelicTBue Ten
Amnanus x/p. Immynec tena. Ummynbse

31 CHJIBL. 3aKOH COXPaHEHUSI UMITYJIbCa. bubmmnoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHICTBHE

32 Pemenne 3agau mo teme "3akoH bu6nunorexa LIOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

COXpaHEHHUs uMIryJbca'

https://m.edsoo.ru/ffOb096¢c

Ypok-koHpepeHnius "PeakTuBHOE

33 JBUKEHUE B MPUPOJIEC U TEXHUKE"
bu6nmoreka [IOK
34 Mexanudeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0agA
35 PabGota CHIIBI TSDKECTH, CHITBI bubnuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeeneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b SHEpPrUM U pabOTBHI.
[ToTrenumanpHas sHEpPrust
Kunernueckas sneprus. Teopema o bubmuoreka [IOK
38 .
KUHETHYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHUKE
40 Jlaboparopnast pabora «M3yuenue bubmuoreka [IOK
3aKOHA COXPAaHEHUs YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHHE U €TO bubnmnorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomuye KonebaHusl. bu6muoreka [IOK
BreinyxaeHHsie koneOanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryecKkuil ¥ py>KUHHBIA
MasTHUKH
44 [IpomerxyTouHasi KOHTpOJIbHAsA paboTa Bbubmuoteka [IOK
3a | moyroaue https://m.edsoo.ru/ffOb197a
45 Amnanus k/p. [IpeBpaiienue sHepruu



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

IIpHU MCXAaHUYICCKHUX KOJIEOAHMSIX

46

47

48

JlabopaTopHas paborta «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHui
MPYKUHHOTO MasiTHUKa»

JlabGopaTtopHas padora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0JIa KOJIeOaHMit
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacChI TPy3a»

Mexannueckue BoaHEL. CBOMCTBA

MCXaHHMYCCKHUX BOJH. HponoanHe n
IMOIICPCYHBIC BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bub6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpox-koupepenuus "MexaHHUECKUE
BOJIHBI B TBEPJIOM TEJIE.
CelicMuuecKye BOJIHBI"

50

51

52

3ByK. PacnipocTpanenue u otpaxkeHue
3ByKa

Ypoxk-uccienoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koudepeHnius "YIbpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "3aKOHbI COXPAHEHHS.
MexaHudeckue KojieOaHust U BOJIHBI"

Tect o TeMe "3aKOHBI COXpaHEHHUS.
Mexanunueckue kojaeOaHusi 1 BOJHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunorexa LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-kouhepennus "[lkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JII COTOBOI CBA3H"
Vpok-uccnenosanue "U3yuenne
P . Y bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JTMHBI 3JICKTPOMArHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TL cBeTa BOJ‘III-:OII:I)IG CBOWCTBA brbmmorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsamonuneitHoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS brbmmorexa [IOK
pacnpostp ' https://m.edsoo.ru/ffOb3658
Connua u JlyHst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa OK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [JOK
[IpEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHNE CBETA.
65 I/IcnonbzoBZHEIe HOJIH(;[IE) BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKCHHS B ONTHYECKHUX CBETOBOAAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yTJia MPeJIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJIcHUs Ha
rpaHule "BO3ayX-CTEKIIO0

Ypok-koHpepernus "Vcnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmorexa HOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne N300paKeHHUH B TMH3AX bubmorexa HOK

https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue
70 (hOKYCHOTO PACCTOSIHUS  ONITUYECKOM bubmmorexa [JOK
. " https://m.edso0.ru/ff0b4206
CHJIBI COOMpArOIEei INH3bI

71 Ypok-koHpepeHnus "OnTuaeckue bubanoreka [JOK
JIMH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 xak ontuueckas cucrema. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledextsr
3penus. Kak coxpanurts 3penue"

Pa3noxxenue 6enoro ceera B CEKT.

74 Omneitel HetoTona. Crnoxenue bubmuoreka [IOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBETa
JlabopaTtopHas padota "OMBITHI 11O
pasioKeHuIo 6eI0ro CBeTa B CIEKTP U Bt OK

75 BOCIPUATHIO [IBETA IPEIMETOB MPHU UX nosmorexa [

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukyM "BoaHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJICIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue v noriomeHue ceera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukyMm "Habmonenune bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamuoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
. s https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 Ilepuon nomypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
86 1/13131 quH:{b Bpn upojie Mﬂe 17000303 (S Bubmmorexa [IOK
Y | PHPOAS, MEAMTIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH$1 OBOT'O0 M MacCOBOT'O bubmorexa [TOK
P PAA https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

Pemenue 3anau no reme "Snepueie

89 |
peakuu
Peakuuu cuHTe3a u nenenusd saep. bubnmnoreka HOK
90 n
Ucrounuku sueprun CosiHLIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koudepennus "SAnepHas
01 sHepreTuka. JleicTus
PaIMOAKTUBHBIX M3IyUYCHUN Ha KUBBIE
opraHu3msl"
[ToaroroBka K KOHTPOJIBHOM paboTe MO
92 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbic sBneHUS"
KontponbHas paboTa mo teme
93 "DJIeKTPOMAarHUTHOE MOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBbic sBneHUS"
bubmmoteka IIOK
94 Amnanus x/p. IloBTopenune, 0000IIEHHE.
P P H https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6ob6mcHNe. Pemenue
95 aCLIeTII){LIX 1 Ka4eCTBEHHBIX 3a]1a4 110 bubmorexa LOK
P " | https://m.eds00.ru/ff0c2572
Teme ""TennoBbie MpoLecChl
[ToBTOpenue, o6o0menue. Pemenue
but6mmorexa [IOK
96 pacYeTHBIX ¥ KaYeCTBEHHBIX 3aJ1a4 110
" . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBEIX gBUTaTEICH
[ToBTOpenue, o6o0menue. Pemenue
97 ACYETHBIX M KAYCCTBEHHBIX 3a7a4 10 bubmorexa HOK
P " | https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
98 [ToBTOpeHue, 06001IIEeHNE. bu6nunorexa LIOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTropenue, o6o0menue. Pabora ¢

https://m.edsoo.ru/ff0c2c52

99 TEKCTaMU 110 TeMe "3aKOHBI 1 bubmmorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHECHHS B MEXaHUKE
bubnunorexa LIOK
100 HroroBas koHTpobHas paboTa 1 https://m.edsoo.ru/ff0c2e82
Amnamns x/p. [loBropenne, 00001meHuE.
101 PaGora ¢ TI;KCTaMI/II:TO TeMe B 1 bubmmorexa [JOK
" " https://m.edsoo.ru/ff0c3044
CBeTOBBIC SIBIICHHUSI
[ToBTrOopenue, o600menue. Pabora ¢
102 TekcTamu 1o teme "KBanToBas u 1
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 12

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

MyHununajabHoe 010/1:KeTHOe 001eo0pa3oBaTeibHoe yupexkaeHue «'mmuasusa Nel ropona HoBonaBiioBcka»

PaccmoTpeno CornacoBaHo YT1BepxaeHo
Ha METOJMYECKOM O0BbeIMHEHUH yUUTEICH 3aMeCTUTENIEM JupeKTopa no YBP npukazoMm aupexkropa MbOVY «I'umnazus
IIpotokom Ne. 1 or 28.08.2023r Nel r. HoBonaBnoBcka»
PykoBonutens MO ecTecTBEeHHOHAYUYHBIX [TaBenwsena O.B. Ne oT
JUCLUMINH I'opnosa C.H. HN.A. MenrHUYEHKO
PABOYAS ITPOT'PAMMA
Y4eOHbIii IpeaMeT/Kypc buznka

VYpoBens peanuzanuu (6a30BbId, yriyOneHHbINH, TpoUIbHbBIN)  6a30BbIH

Knacc: 9B.9I"

KonuyecTBo yacoB B yueOHOM TJIaHE: B HEJEIIO 3 , 32 TOJI 1024

Vyeouuk: « Puzukay 9 kinacc .. [Ipocsemenue 2021 r. M. M. [eppimkud ., A.1 Usanos. Pekomennosano M.O.P.®.

®dUO nenarora Yeborapesa Bepa AnekcaHapoBHa

VY4eOHblil roj 2023-2024 yuyeOHBI 1o







