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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOTO 00Iero o00pa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJOXEHHA M TpeOOBaHWUU K pe3ysibTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MPOTPaMMBbI, TPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yuétoM denepanbHOi padbouell MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «DOuzukay.

Copmepxanue mporpaMmbl 1Mo (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYaloIIUXCS M OpraHM3alfi0 H3yueHUs
GU3NKM Ha NESITeNbHOCTHOM OcHOBe. B mporpamme mo (usuke yuduThIBAIOTCS
BO3MOYKHOCTH y4yeOHoOro mpenMera B peanuzauuu tpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKkKe
MEXKIMPEIMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusl.

[Iporpamma no pu3uke ycTraHaBIMBaeT paclpeieieHue yueOHOro MaTepuana
no rojam oOyueHus (MO Kjaccam), mpejiaraeT IpUMEpHYIO MOCIIe0BATEIbHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEIMETHOTO COJICPKAHUS U
y4€Te BO3pACTHBIX 0COOCHHOCTEN 00yYarOIINXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUSd METOJUYECKON
MTOMOILM YYUTEIIO B CO3/IaHUU pad0UYell IPOrpaMMbl [0 YHEOHOMY MTPEAMETY.

dusuka SBIIETCS CUCTEMOOOPA3YIOIIUM JIJIs1 €CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEeIMETOB, MOCKOJIbKY (U3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SBJICHUM, HW3yYaeMbIX XHUMHEH, Ouoyiorued, acTpoHOMUEd U (UUYECKOU
reorpa¢uei, BHOCHUT BKJIaJ B E€CTECTBEHHOHAyYHYI0 KapTUHYy  MHUDA,
nperocTaBiseT HauOoyiee SCHble OOpas3lbl NPUMEHEHUsS HAyYyHOTO MeToja
MO3HAHUs, TO €CTh CIIOC00a MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHUS COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenue @usukun Ha 0a30BOM ypOBHE MpEIIOJiaraeT OBJaJCHHE
CIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e HHTEPHPETHPOBATH  JAaHHbBIE U  MCHOJb30BATh  HAyYHBIE
J0Ka3aTeIbCTBA IS OJYyYEHUS BBIBOJOB.

Henmn wusyueHus QU3NKA HA YpOBHE OCHOBHOIO OOIEro 0Opa30oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzaumsx Poccuiickoii @exepauuu, peaqu3yrOMIHUX
OCHOBHBIE  001e00pa3oBaTeNibHbIe MPOTPAaMMBL, YTBEPKACHHONW pelIeHUEM



Komnerun MunuctepcTBa npocseiienus Poccuiickoit ®eneparuu (IpoTOKOJ OT 3
nexadps 2019 r. Ne [1K4BH).
eau ndyyenus Gusnku:

npuoOpeTeHNE HWHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
M3YYCHHUIO TNPHUPOABI, PA3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MTO3HAHUS U (OPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PCHHS KaK pe3yibTaTa H3yYeHUS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMHupOBaHHUE TIPEACTABICHUN O PO (DU3UKH I PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  TMPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
poeCCUOHANILHOMN JCATEIBPHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00YYCHHIO B 3TOM HAIpaBIICHUH.

JIOCTH)KeHHE 3TUX IIeJied MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
oOrmrero o0pazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHMHM  BEUIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSIX

MpUOOpPETEeHNE YMEHUN OMHCHIBATh U OOBSACHATH (PU3UUYECKUE SBICHUS C
MCIIOJIb30BAHUEM TOJTYYECHHBIX 3HAHU;

OCBOCHME METOJOB pELIEHUs MPOCTEHIIMX PACy€THBIX 3aJady C
UCIIONB30BaHUEM (PU3UYECKHX MOJENel, TBOPYECKHX ¢ MPAKTHKO-
OpPHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIE SIBJCHUS U BBINOIHITH OIBITHI,
JabopaTtopHble  pabOThl M AKCHEPUMEHTAJIbHBIE HCCIIEJAOBaHUS C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpMaIuel (GU3NIECKOT0 COMEPIKAHMS,
BKJIIOYast UHPOPMAIIMIO O COBPEMEHHBIX JOCTUKEHUSAX (PUBMUKHU, aHAIIU3 U
KPUTHYECKOE OIIEHWBaHNE WHPOPMAIIUH;

3HAKOMCTBO €O cepaMu MpoPeCcCUOHATBLHON ACSTEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTXKEHUAX (PU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus oTBoauTCs 238 4acoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezelno), B 9 knacce — 102 yaca (3 yaca B HeJEmIo).



[Ipennaraemsiii B mporpamMmMe 1o ¢Gu3MKe MepedeHb JabopaTOpHBIX padoT U
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKkTep, YUYUTEIb JIeIaeT BHIOOP MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBHUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuMXcs, CIHUCKA AKCIICPUMEHTATbHBIX 33/JaHHM, MpETaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (hU3ukKe.



COILEPKXAHUE OBYUYEHUA
9 KIIACC

Pasznen 1. Mexanuveckue siBJIeHUsI.

Mexanudeckoe aBMkeHHe. MarepuanpHas Touka. Cucrema oOTcUéTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBWKEHUS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBxeHne. HepaBHOMepHOE mpsiMOJIMHENHOE ABUKEeHHE. CpelHsAs] U MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOE npsiMoJMHElHHOe JBHKeHue. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMMXKEHUE MO OKpYy>KHOCTH. [lepumon u dacrora oOpauieHusl.
JluneriHas u yriioBas CKOpoCTH. LIeHTpoCcTpEMUTENIBHOE YCKOPEHHUE.

IlepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
IIpyHIMI CynIepIIO3ULUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujla TPEHUS CKOJIbKEHUS, CUIIA
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHUA. Y CKOpEHHE CBOOOJHOIO
nafgeHus. Jlwxenue ruianer Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTh U nieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIVIEHHON OCBIO BpameHuss. MoMeHT cuiibl. LleHTp TshxecTu.

Nmnynec Ttena. M3menenue mmmyibea. UMmnynibe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tperust. CBs3b SHEpruu u pabothl. [loTeHnnanbHast FSHEPTHs Tena, MOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprust CxaTou npykuHel. Knunernueckas
sHeprus. Teopema 0 KMHETHYECKOW HHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHMYECKOTO JBM)KEHUS Tejla OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM NBWXKEHUS OJHOTO M TOTO XKE Tela
OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne cKkoOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO JIBUKEHUS.

HaGnronenue nBr>XeHMs Tela Mo OKPYKHOCTH.

Habmroienne MexaHn4eckux sBICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTENBHO KaOMHeTa PU3KKH.
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8.
9.

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

3aBUCUMOCTh YCKOPEHUS TEJa OT MACChl TeJla U JECUCTBYIOIIEH Ha HEro
CHJIBI.

HabGnronenue paBeHcTBa CUIT IPU B3aUMOJICHCTBUH TEII.

W3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

IIepenaua ummyJsbca pu B3aUMOACHCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUM NPU B3aUMOAECUCTBUHU TEJL.

CoxpaHeHne UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Habmtoienue peakTUBHOTO JBU)KCHUSL.

CoxpaHeHre MEXaHUYECKON YHEPTUH IIPU CBOOOTHOM MaCHUH.
CoxpaHeHHe MEXaHUYECKOM SHEPTUU NP ABUKEHUU Tea MOJ| AeUCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

10.

11.

KoHnctpyupoBanue TpakTa JUisi pa3roHa U JaJIbHEWINEro PaBHOMEPHOTO
JIBIDKCHUS TIAPUKA U TEJICHKKH.

Ornpenenenue CpeaHel CKOPOCTH CKOJIbKEHUSI OpycKa WM JBUKCHUS
[IapyKa M0 HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpeHHs Tejla NpU PABHOYCKOPEHHOM JIBIXKEHHH TI0
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJbHOH CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK pPsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI
HOPMAJILHOTO JABJICHHUS.

Omnpenenenue kodpduiieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TMPU PABHOMEPHOM JBUKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TIPU  TMOABEME Tpy3a C
WCIIOJIb30BaHUEM HEMOJIBUKHOTO U MOABUXKHOIO OJIOKOB.

N3yudeHne 3akoHa COXpaHEHUS YIHEPTUH.

Pa3nen 2. Mexannueckune Ko0J1e0aHUS W BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUM: TTepro,
4acToTa, aMIUINTyxa. MareMaTH4eCcKuil U NpPYKUHHBIA MasATHUKU. [IpeBpanienue
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatouue — koneOaHusd.  BoiHyxkaennole — konebanus.  Pe3zonanc.
Mexanuueckue BoJIHBL. (CBOWCTBA MeXaHWMYECKMX BOJH. [IpomonbHble W



MOINEepeYHble BOJHBIL. J[TMHA BOJHBI M CKOPOCTh €€ pachpoCTpaHEHHUS.
MexaHnuecKkue BOJIHBI B TBEPIOM TeJe, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomkocTh 3Byka W BbIcOTa TOHa. OTpakeHue 3Byka. MHppasByk u
yABTPa3BYK.

Hemoncmpayuu.

1.

I

Habmtonenue komneGaHuil Ten moj AEUCTBUEM CHJIbI TSDKECTH U CHIIbI
YOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

Habmronenne BeIHYXICHHBIX KOJICOAaHWH M pe30HaHCA.

PacnipocTpanenne npoAoabHbIX U TONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHMN PE30HAHC.

Jlabopamopnule pabomot u onvimel.

1.

7.

OnpeneneHue YacTOThl W NEpHoJa KoJeOAaHUH MaTEMaTHYECKOTO
MasTHHKA.

Onpenenenue 4acToThl U EpUOAA KOJI€OaHUH NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJIEOaHHUH MOABEIIEHHOTO K HUTHU
rpy3a OT JJIMHbI HUTHU.

HccnenoBanrie 3aBUCUMOCTH NIEPUOJIA KOJIEOaHUM MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka He3aBUCMMOCTU NEpUOAa KojieOaHUM rpy3a, MOJABEUIEHHOIO K
HUTHU, OT MacChl Ipy3a.

OnbITEI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  IEepUoja  KojeOaHui
MPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
N3mepenne yckopeHusi CBOOOTHOTO MaACHUSI.

Paspnen 3. Di1eKTPOMarHuTHOE I10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMATHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJHBL.  (CBOICTBa
ANEKTPOMArHuTHBIX BOdH. lllkanma snexTpoMarHuTHBIX BOJH. Mcemonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

OnexTpomMarHuTHas npupoaa ceera. CKoOpocTb cBeTa. BONHOBBIE CBOWCTBa

CB€Ta.

Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHOBEIE CBOMICTBA CBETA.

Jlabopamopnuie padbomut u onvimol.

1.

N3yyeHnne CBOMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOWIIBHOTO
TenedoHa.

Pa3pen 4. CBeToBbBIE AIBJICHHUS.



JlyueBas MOJEJIb CBeETa. HUctounnkn CBeTa. [IpssmonnHeitHOe
pacrnpocTtpaHeHue cBera. 3atMenust Connina u Jlynsl. Otpaxenue ceera. [limockoe
3epKaJio. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. [lomHoe BHYyTpeHHee
OoTpaxkeHHe cBeTa. lcnonb30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nyueir B JuH3e. OnTuyeckas cucrema (¢oToanmnapara,
MHUKpOCKONa ¥ Tejeckoma. ['1a3 kak onTuyeckass cucTteMa. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoTona. CroxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

Onrtuyeckuii CBETOBO/I.

Xon myuyei B coOMparoleu JIMH3e.

X0 1y4en B pacCeuBarolleH JIUH3E.

[Tomyuyenue n300pak€eHUil ¢ TOMOIIBIO JIMH3.

[Tpuntun aevictBus hoToamnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Moens rinasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PAa3HBIX 1IBETOB.

Jlabopamopnule padbomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaXE€HUsI CBETOBOrO Jyda OT yrJjia

naJIeHuUs.

2. M3ydeHue xapakTepUCTUK M300paXEHUs MpeIMeTa B IJIOCKOM 3epKaje.

3. HccnepoBanue 3aBUCUMOCTH yIJIa MPEIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJjia

NaJCHUS HAa TPAHULIE «BO3IYX—CTEKIIO.

4. TlomyueHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (POKyCHOTO pacCTOSHUSI M ONTHUYECKON CUJIbI coOMparonieit
JIMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OnbITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJCHUM Yepes
LIBETOBbIE (DPUIIBTPBI.

Pazgea 5. KBanToBbIe sIBJICHUS.

Omnwitel Pesepdopna u mimanerapHass Mojenb atoma. Mojens atoma bopa.
Ucnyckanue u noryoieHue cBera aroMoM. KBaHThl. JInHeyaThie CIEKTPHI.

W O N U A W N e



PamnoaktuBHOCTE. Anb(da, 6eTa- u ramma-u3inydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens atomHoro snpa. M3oromsl. PannoakTuBHBIE
npeBpatienus. [lepron nonypacnana aTOMHBIX IEP.

SlnepHple peakuuu. 3aKOHBI COXPAHEHHMs 3apsAA0BOTO M MAacCOBOTO YHCEIL.
DOHeprus CBsI3M aTOMHBIX snaep. CBs3p Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun ConHIa U 3BE3I.

SAnepHas osHepreruka. JeMCTBUSA paguOAKTUBHBIX H3IYy4YEHUNW HA JKUBBIE
OpPTaHU3MBI.

Hemoncmpayuu.

1. CHeKkTpbl U3JIyYEHHUS U MOTJIOLICHHUS.

2. CrnekTpbl pa3InuHbIX Ta30B.

3. Coektp BoAopoJa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOLIUX U3ITYyUYEHUH.

6. Perucrtpanus uzinydeHusi IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuie padbomot u onvimoi.

1. HabGmromeHue CIUIONIHBIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIHMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepeHue pagnoakTUBHOIO (PoOHA.

IHoBTOPUTEIBLHO-00001IAOIMIA MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINKA MOYJb TIPEAHA3HAYEH /I CHUCTEMAaTU3alluu
u  0000mEeHUsT TMPEIMETHOTO  COJAEpKaHUsS M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (PU3MKH, a TaKkKe AJis MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 10 (u3uke Juis 0O0y4arommxcs,
BBIOpPABIIIMX 3TOT yU4E€OHBIN MpeaMerT.

[Ipy “3ydeHUM JAaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESATENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS AOCTUKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, Gopmupyercs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBSACHITH (U3UUYECKUE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, pelaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMONANBHO NEATEIIBHOCTHBIA XapakTep AAHHOTO pas3fesia peaau3yercs
32 CY€T TOro, 4Yro OOydYalIIMecs BBIMOIHSIIOT 3aJaHus, B KOTOPBIX UM
IIpeUIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBACHSTH
(bu3nYecKue SBICHUS B OKPYKAIOIIEH MPUPOJie U TOBCEAHEBHOM KU3HU;



HCIIOJIB30BATh HAYYHBIC MCTOAbI HCCICIOBAHUA (I)I/I3I/I‘—IGCKI/IX HBHGHHﬁ, B TOM
YUCJIC OJI ITPOBCPKU T'HITIOTE3 U ITOJIYUCHUA TCOPCTUUCCKHUX BBIBOAOB,
OOBSICHATH HAay4YHBbIC OCHOBBI HauboJiee Ba)KHBIX I[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX
TCXHOHOFHﬁ, HaImpruMep, IMPaKTUICCKOI0 UCIIOJIIb30BAHHA PA3JIMIHBIX KCTOUYHUKOB
OHCPIUK HAa OCHOBC 3daKOHA IIPCBpPAIICHUA U COXPAaHCHHUA BCCX M3BCCTHBIX BHU0B
OHCPIUHn.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Wzydenue (pu3nku Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS HAMpPaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbTaTe uzydeHus: pu3NKd Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs

y obyyarorierocss OyayT copMUPOBaAHBI CICIYIONTNE JTUIHOCTHBIC PE3yJIbTATHl B
Y4acTH:

1) mnaTpuoOTHYECKOr0 BOCIIUTAHUSA:

— IPOSBIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(u3nUecKol HayKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXIEHUH OOIIECTBEHHO 3HAYMMBIX
U DTUYECKUX TPoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JNOCTHKEHUU (PU3UKH;

— OCO3HAaHHME BAXHOCTH MOPAJIBHO-3TUYECKUX MPHUHIMIOB B JESITEIHLHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HAayKH: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:

— OCO3HaHUE UEHHOCTH (U3MYECKOW HAyKHM KakK MOILIHOTO HWHCTPYMEHTa
MO3HAHUS MUpPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUN, Ba)KHEHIIEH COCTaBIISIONICH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOW JHOOO3HATENBHOCTHU, MHTEpPEca K HCCIEI0BATEIbCKON
NEeATEeNbHOCTH;

5) ¢opmupoBaHusi  KYJLTYpPbl 310POBbSI M  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IeHHOCTH Oe30macHoro oOpa3a >KHW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBHJl 0€30MacHOr0 IOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C JJIEKTPUYECKHUM W TEIUIOBBIM O00OPYJIOBaHUEM B
JIOMAITHUX YCJIOBHSIX;

— chopmupoBaHHOCTh HaBbIKa pedIIeKCUU, TpPU3HAHUE CBOETO IIpaBa Ha
OIIKUOKY M TaKOTO e MpaBa y JPYyroro 4eIoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUU MPaKTHUUYECKUX 3ajad (B pamMKax CEeMbH,
oOpa3oBaTelbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOIMMUX B TOM YHCIEe U (DUIUIECKUX
3HaHUM;

e — HMHTEpEC K MPaKTUYECKOMY U3YUYECHHIO TpodeccHil, CBI3aHHBIX ¢ (PUUKOK;

e 7)3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e — OpHUCHTAlMS HA MPUMEHEHUE (PU3NYECKUX 3HAHWM NIl PElIeHUsl 3a/1ad B
00JacCTH OKpY’KaloIIeH cpenpl, TJIAaHUPOBAHMS TOCTYNKOB U OLEHKH HUX
BO3MO>KHBIX MTOCJEACTBUN JIJIs1 OKPYKAIOLIEH CPEJIbl;

e — OCO3HaHHME IIO0ATBLHOTIO XapakTepa SKOJOTMYECKUX MPOoOIeM M MyTel HX
peuieHus;

e 8) aganTanuM K U3MEHAKIIMMCS YCJIOBHUSIM COLUAJIBLHOW M NPHUPOIHOI
cpeabl:

e — TMOTPEOHOCTH BO B3aWMOJCHCTBHUU TPU BBITIOJIHCHUH WCCICOBAHUN U
POEKTOB (DM3MYECKOM HAMPaBICHHOCTHU, OTKPBITOCTH OIBITY W 3HAHUSAM
APYTHX;

e — TIOBBIIIICGHHE YPOBHS CBOCM KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NEeATENbHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIIE€ (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NYECKUX O0BEKTAX U SIBJICHUSX;

e — OCO3HaHME JAe(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JaCTH
buzuky;

e — IUIAHUPOBAHUE CBOETO pPa3BUTUS B MNPUOOPETEHUU HOBBIX (HUZUUECKUX
3HAHUM;

e — CTPEMJICHUE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBSI3U MPUPO/IbI, 00ILIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOUX JICUCTBUH C Y4YETOM BIMSHHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIbHBIX MOCTIEACTBUM.

METANIPEIMETHBIE PE3YJIbTATDBI

B pesynbraTte ocBOeHHS TporpamMmbl M0 (U3WKE HAa YpPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0y4daromnierocsi OyayT chopMUpOBaHEI MeTaNPeIMeTHbIe
pe3yJbTaThl, BKIIOUYAIONIIE T03HABATEIHbHBIC YHUBEPCAIBHBIC YUCOHbIC ICHCTBUS,
KOMMYHHUKATHBHBIC  yHHBEpCajbHbIe  y4eOHbIC  JCHCTBHS,  PETyJISTHBHBIC
YHHUBEpCaIbHbIC yUCOHBIC ICHCTBHSI.

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

Ba3oBble Jijoruuyeckue JelicTBUA:
e BBIABIATH M XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(sBNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCHU(PUKAIIMKA, OCHOBAHUS JIJIst
0000I1IeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JTAHHBIX ¥ HAOIFOICHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHHH (PU3NIECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeTaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
U MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh THIIOTE3bl O B3aHMOCBS3SIX
(hbU3MYECKUX BETUYMH;

CaMOCTOATENLHO BBIOMPATH CMOCOO pemieHus: y4eOHOU (U3HUeCcKon
3amaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOIXO/ISIIET0 ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

MCITI0JIB30BaTh BOIIPOCHI KaK MCCIE0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ MCCIIEIOBAHMUS WU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 Pe3yjibTaTaM
MPOBENEHHOTIO HAOIIOJEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JajbHeWIiee pa3BUTHE  (PUINUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATNON0KEHHS 00 UX PAa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh PA3IUYHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH MOUCKE U
orbope WHPOPMAIMU WM JNaHHBIX C YY4E€TOM TPEUIOKCHHON ydeOHOU
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,

CaMOCTOSITENTLHO ~ BBHIOMpaTh ONTHUMAIbHYIO (QOpMYy TIpEICTaBICHUS
uHDOpMAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, ThuarpaMMmamMu, HTHOU rpaduKoi U MX KOMOWHAITASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B XOA€¢ OOCYXICHHS Y4COHOro MaTrepHuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOH TEMbI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HAa PEIICHHWE 3aJaud W TOAJACpKaHUE
0J1aro’KeIaTeIbHOCTH OOIIEHHS;

COIOCTABIIATh CBOM CYXKICHUS C CYXIACHUSAMHU JIPYTUX Y4YaCTHHUKOB
auaora, OOHapy»XKUBaTh Pa3IUYKe M CXOJICTBO ITO3HIIHA;



BBIPAXKATh CBOKO TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAaX;
MyOJIUYHO TPEJICTABISATh PE3YyIbTAaThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(dKCcIIepUMeHTa, UCCIIEA0BaHUs, IPOEKTA);

MOHMMAaTh W  HWCHOJB30BaTh  MNPEUMYIIECTBA  KOMAaHJHOW U
WHIUBUIYAIbHOW pa0OThl TPHU PEIMICHUH KOHKPETHOH (u3nyeckomn
poOJIeMBI;

MPUHUMATH LM COBMECTHOM AEATEIIbHOCTH, OPraHU30BBIBATH JIEUCTBUS
no e€ JOCTH)KEHHIO: paclpeleisTh pPOiau, OOCYXJIaThb MpoLEcChl U
pE3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh palOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIlPABJICHUIO U KOOPAWUHUPYS CBOM JIEUCTBHUS C JPYTUMH
YJI€HaMU KOMaH/bI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJIEHCTBHSI.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUsX, TPEOYIOMINUX
IS petieHust GU3NYeCKuX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3JIMYHBIX MMOAXOJAX TMPUHATHS  PEIICHUIN
(vHIMBUAYyaTbHOE, TIPUHSATHE PEIICHUS B TPYIIE, NPUHATHE pENIeHUN
TPYIIION);

CaMOCTOATEILHO COCTABJISTH AJITOPUTM pellieHus GU3NUECKON 3aauu WK
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeJlaracMbie BAPUAHTHI PEIICHUN;
JieN1aTh BBIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluH U MpeJjiaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYUHBI  JTOCTIDKCHHSI  (HEIOCTHXKEHUS)  PEe3yIbTaToOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JCSITENLHOCTh (B TOM YHCIIE B XOJ BBITOJHEHHUS
(U3UYECKOr0  HCCIECIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIINXCS CHUTYyalHi, YCTAaHOBJIEHHBIX OIITHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABAaTh CBOE MPAaBO Ha OMMOKY MPHU PEHICHUH (HU3UIECKUX 3a7ad WIH
B YTBEPKIAEHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

HCIOJB30BATh IOHATHUA: CHUCTEMA OTCY€Ta, MaTepUaJIbHAsA TOYKA,
TPaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHWYECKOro IBWKEHUA, AchopMalius
(ympyrasi, mjacTauyeckasi), TpPEHUE, IEHTPOCTPEMHUTEIHLHOE YCKOpPEHHUE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP THKECTH, aOCOIIOTHO TBEPJOE TEIO,
LEHTP TSKECTH TBEPAOrO TEja, paBHOBECHE, MEXaHUYECKHUE KOJeOaHus U
BOJHBI, 3BYK, WH(}Pa3ByK M YIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJHBI,
ITKaJia JIEKTPOMarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIabHO30PKOCTb,
CIEKTPbl UCITYCKAHUS U TIOTJIOIIEHUS, alb(da, OeTa- U raMma-u3IydeHus,
M30TOIIbI, IIEPHAS DJHEPTETUKA,

paznuyaTh SBJICHHUS (pPaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE IMPSMOJIMHEHHOE IBWIKEHHE, CBOOOJIHOE
MAJCHUE TEJI, PABHOMEPHOE JIBUKEHUE IO OKPYKHOCTH, B3aUMOICHCTBUE
TeJI, PEAKTUBHOE JIBIDKCHUE, KOJICOATEIHbHOE JBM)KCHHE (3aTyXarolue U
BBIHYKJCHHBIC KOJIeOaHUs), PE30HAHC, BOJHOBOE JBHIKEHUE, OTPaKCHUE
3ByKa, IPAMOJIMHENHOE PACIPOCTPAHCHUE, OTPAKECHUE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKECHHUE CBETA, PA3JI0KEHHUE OEJIOro CBEeTa B
CIIEKTP M CIIOKEHHUE CHEKTPaJbHBIX LIBETOB, MJUCIEPCUSA CBETA,
€CTECTBEHHAsA PaJuOAKTUBHOCTh, BO3HUKHOBCHHUE JIMHEWNYATOIrO CIIEKTpa
W3JIyYEHHS) TI0 OMHMCAHUIO0 UX XapaKTEePHbIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TMPOSIBICHHE W3YYEHHBIX (U3WYECKUX  SBICHUUA B
OKpYy’)XKaromeM Mupe (B TOM YHCIIe (PU3HYECKHE SIBICHUS B MPHUPOJIE:
MIPUJIUBBI U OTJIMBBI, IBUKEHHE TUIAaHET COJTHEYHON CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB IKHWBOTHBIMHU,
3EMJICTPSACEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 03XO, IBETa TeIl,
ONTUYECCKHUE SBJICHUS B IPHUPOJIC, OHMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yabTPadUOJIECTOBOTO W PEHTTCHOBCKOTO M3JIyYCHHH, €CTECTBEHHBIN
paauoOaKTUBHBIN (DOH, KOCMUYECKHE Jy4d, PaTUOAKTUBHOE H3ITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAJWOAKTUBHBIX W3JIyYEHHU Ha
OpraHu3M 4YeJIOBEKa), MPHU 3TOM MEPEBOJUTHh MNPAKTHUYECKYIO 3ajJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUECKHUX
SIBIICHUI;

OTHCHIBATh M3yUYCHHBIE CBOMCTBA TeT M (PU3MUCCKUE SBICHUS, UCTIOIB3YS
(dbu3nYecKre BEIMYHMHBI (CpPedHSAss W MIHOBEHHAs CKOpPOCTh Tela IpHu
HEPAaBHOMEPHOM JIBUKECHUHU, YCKOPECHHUE, MEPEMEIIECHHUE, IyTh, YIJIOBas



CKOPOCTb, CHJIa TPEHHUS, CWJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TAJCHHS, BEC Telld, HWMIYJbC Tela, WMITYJIbC CHIIBI,
MeXaHW4YecKas paboTa M MOIIHOCTh, MOTCHIMATbHAs HSHEPTUsl Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS YHEPIHsl CHKATOU
NPYXKHUHBI, KUHETUYEeCKash SHEeprus, IOJIHAs MEeXaHU4ecKas »Heprus,
MIEPUOJ U YacTOTa KOojeOaHWH, UTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS CPEbl), PU OMHCAHUU
NPaBIJIBHO TPAKTOBATh (DU3MUECKUNW CMBICT HCIMOJIb3YEMbIX BEIUYHH,
0003HaueHUs W EIUHMIBI (U3UYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYCCKYIO BEJIMYMHY C APYTUMHU BEIMIMHAMH,
CTPOUTH IpaMKU N3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIMYNH;
XapaKTepH30BaTh CBOMCTBa Tel, (PU3MYECKHE SBICHHUS U MPOLECCHI,
UCIIOJNIB3YSl 3aKOH COXPaHEHUS 3HEPrHH, 3aKOH BCEMHUPHOIO TITOTEHMS,
NPHUHIUATT CYTEPIO3UIIMN  CHJI, TPUHIUI OTHOCHTEIbHOCTH [ amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsAA0BOrO M MAaCCOBOTO YHUCEI
OpU SJCPHBIX PEAKIUSIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIUCBIBATh €0 MAaTEMAaTHUECKOE BBIPAKCHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl W CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTOTUYECKUX
IaroB ¢ Omopod Ha 2—3 W3yYeHHBIX CBONCTBA (U3MUYECKUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiarb pacy€THble 3amadd  (omMparomuecs Ha cucreMy u3 23
YpaBHEHHUI), UCTIONb3YsI 3aKOHBI U (YOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHUS 3a/laddl 3alHChIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIA W30BITOYHBIC NaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JJIsl PEUICHHSI, TPOBOAUTH PACUETHI U
OLICHWBAaTh PEAJIMCTUYHOCTh IMOJYUYEHHOTO 3HA4YeHUA (PU3NUECKOU
BEJIMYUHBL

pacmo3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXKHO PpEUIUTh TP TOMOIIH
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHWE WCCIEIOBAHUS, BBIACIATH
IpOBEPSIEMOE  TPEINONOKEHUE, OICHUBATh MPABWIBHOCTh IOPAIKA
MPOBEJCHUS  WCCIICJIOBAHMS, JIeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUH U OIBITOB;

OPOBOAMTH OMBITHl MO HAOMIOACHWIO (PU3MYECKHX SBICHUNA WIH
¢u3znyecKkux CBOWCTB Ted (M3yuyeHHE BTOporo 3akoHa HbloToHA, 3akoHa
COXPaHEHHUs HSHEPrUH, 3aBUCHUMOCTh TEpHOAa KOJIEOAHWU MPYKUHHOTO
MasTHUKa OT MAacChl Irpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT



aMIUTUTY/II MaJIBIX KOJIEOaHUH, IPSMOJIMHEHOE PaCIpOCTpaHEHUE CBETA,
pa3nokeHue OeNoro cCBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
TUIOCKOM 3€pKalie W CBOWMCTB HW300paKeHHsI TMpeaMeTa B coOuparolien
JUH3e, HAOMIOJEHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYCHHS):
CaMOCTOATENFHO COOMpaTh YCTAaHOBKY H3 M30BITOYHOrO Habopa
o0OpyJOBaHUs, ONHUCHIBATH  XOJ  OMNbITa W  €ro  pe3yJbTarhl,
bopMyIHpOBaTH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpSIeMON BeIMYMHbI (POKYCHOE paccCTOsSHUE
cobuparomieli JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a HU3MEpPEHUs
(u3MepuTeNnbHOrO MprUdopa);

OPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (UM3MUYECKUX BEJIMYHUH C
MCITOJIb30BAHUEM TMPSMBIX H3MEpPEHUH (3aBHCHMOCTh ITyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HaudajlbHOM CKOPOCTH, NEpHoja
KOoJIe0aHU MaTeMaTHYeCKOro MasTHUKA OT AJMHBI HHUTH, 3aBUCUMOCTH
yria OTpakeHHUs CBETa OT yrjia MaJeHUs W yria MPEeIOMIICHHS OT yIJa
MajieHus): TIUIAHUPOBATh HKCCIEIOBAaHUE, CAMOCTOSTENBHO COOUpaTh
YCTaHOBKY, (UKCHUPOBaTh pe3yJbTaThl IOJTYYEHHOM  3aBUCHMOCTH
(¢bu3nYecKnX BEIWYWH B BUJE TaOMWIl U rpadUKOB, JeJaTh BBIBOJbI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHUS (HU3MYECKUX BEIUYUH (CpPEHHSSA
CKOPOCTh M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHbI, KOIPPUIUEHT
TPEHHUSI CKOJBKECHHsI, MEXaHHM4eckas pabdoTa M MOIIHOCTb, YacToTa |
nepuosl KojeOaHWii MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHHKOB,
ONTHYECKas CWia coOuparomieil JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUS, COOMpaTh IKCIEPUMEHTATbHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHHUS, CIEMys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAUEHWE BEJIMYMHBI U aHAJTU3UPOBATH MOJTYYEHHBIE PE3yJIbTAThI C yUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPHU padoTe ¢ 1ab0paTopHbIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKA W3YUYEHHBIX (DU3UYECKUX MOJIETICH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO0, TOUYEHYHBIA HCTOUHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAaHETapHas MOJEJIb aroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIPa;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa MX oONucaHus (B TOM 4YHUCIE:
CIHUIOMETp, NATYUKH TIOJNOKEHUsS, PACCTOSHUS W YCKOPEHHs, paKeTa,



9XOJIOT, OYKH, TMepuckom, (GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YySd 3HAaHUS O
CBOMCTBaX (U3BMYECKUX SBJICHUH U  HeoOXoauMmble (usnueckue
3aKOHOMEPHOCTH;

HCITOJI30BATh CXEMBI U CXEMATUYHBIC PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPOUCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTMUYECKHX IMPOIECCOB
IpU  PENICHUH YYCOHO-TIPAKTUYCCKUX 3a7a4, ONTHYCCKHUE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKaJie U COOMpAroLel JTUH3E;
OPUBOAUTh  MpUMEpPHl  (HaxXoAuTh  HH(OpPMAIMIO O  TPUMEpPAX)
MPAKTUYECKOTO HMCIOIb30BaHMs (U3MYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HU sl obecriedeHus: 0€30MacHOCTH MPpU 0OpallleHUuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOICHUS
HOPM 3KOJOTHYECKOr0 MOBEJICHUS B OKPY KalOIlEel Cpefie;

OCYUIECTBJISATh MOUCK HHPoOpManuu (U3HUECKOTO COJEpKaHHUS B
HNHTepHeTe, caMOCTOATENBHO (POPMYIIHPYS TIOMCKOBBIA 3alpOC, HAXOIUTh
MyTU OMPEACIICHUS] JOCTOBEPHOCTH MOJYYEHHON MH(OpPMAIIMU HA OCHOBE
UMEIOIINUXCS 3HAHUH U IOTOJIHUTEIbHBIX HCTOYHHUKOB,;

MCIIOJI30BATh MPHU BBIOJIHEHUH y4E€OHBIX 3aJaHUN HAay4YHO-MOMYJISIPHYIO
JUTEPATYpy (U3HUECKOTO  COJEpKaHHWs, CIPAaBOYHBIC MaTepHabl,
pecypchl cetn MaTEpHET, BliageTh NMpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nHOpMAIIMU W3 HECKOJbKHX HMCTOYHHKOB (PU3UYECKOTO COJCPIKAHMS,
MyOJIMYHO MPEICTABIIATH PE3yJIbTaThl IPOESKTHON WM KCCIIEI0BATENbCKON
JESTENbHOCTA, TPU OTOM TPAMOTHO  HCIOJIb30BaTh  W3YUYEHHBIN
MOHATUUHBIN anmapar Mu3ydyaeMoro pasjena (U3MKA U COIMPOBOXKIATH
BBICTYIUIEHUE TIpe3CeHTAaIlMed C y4ETOM OCOOEHHOCTEH ayauTOpUHU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KIIACC
KosmuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB U TeM ugposbie
Ne ni/nn padt Konrpoiabusie | IlpakTHyeckue (itpp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsbI
pecypchbl
Pa3gen 1. Mexannueckue siBJICHHUSA
11 MexaHn4ecKoe IBMKCHUE U CIIOCOOBI €T0 10 ) bu6mmoreka 1IOK https://
’ OIUCAHHUSI m.edsoo.ru/7f41ad4a6
bu6mmoreka IIOK https://
1.2 B i 2 1
3AMMOJICHCTBIE TE 0 3 m.edsoo.ru/7f41a4a6
bu6mmoreka LIOK https://
1. 1
3 3aKOHBI COXPAHEHUS 0 3 m.edsoo.rw/ 741 adat
Uroro no pazpeny 40
Pa3pen 2. Mexann4deckue K0Je0aHUA U BOJIHEI
b K https://
2.1 Mexanuueckue KoueOaHus 7 3 nommorexa [1OK hitps://
m.edsoo.ru/7f41a4a6
bu6mmoreka LIOK https://
2.2 M .3 8 1 3
€XaHUYECKHE BOJHBL. 3BYK m.edsoo.rw/ 741 adat
Hroro no pasneny 15
Pazjen 3. DiieKTpOMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEKTPOMArHuTHOE MOJIe U 6 5 bubnmoreka [{OK https://
' 3JIEKTPOMArHUTHBIE BOJIHBI m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pasnen 4. CBeTOBBIE SIBJIEHUSI
4.1 3aKOHbI paCIPOCTPAHEHUS] CBETA 6 2 bubnuoteka [{OK https:/



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

bubmuoreka I{OK https:/
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 m.edsoo.rw/7f41adat
bu6mmoreka IIOK https://
4.3 Paznoxenue 6eoro cBeTa B CIEKTP 3 2 m.edsoo.ru/7f4 1adat
Hroro no pasneny 15
Paznesn S. KBaHTOBBIC SIBJICHUS
bubmuoreka I{OK https:/
5.1 Hcnyckanue v morjioneHue cBeTa arToMOM 4 1 m.edsoo.r/7f41adat
bu6mmoreka LIOK https://
5.2 CTpoeHue aTOMHOTO sijipa 6 1 m.edsoo.ru/7f41a4a6
bubmuoreka [{OK https:/
5.3 S nepHblie peakuuun 7 1 m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pasnen 6. [loBTopuTe1bHO0-000011IaI01IHIT MOAYJIb
6.1 [ToBTOpEeHME M 000OIIIEHUE CONEePKAHUS 9 ) bu6mmoreka IIOK https://
] Kypca ¢usuku 3a 7-9 knacc m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBILEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHHUE

9 KUIIACC
KosndecTBo yacoB JIEKTPOHHBIE
Ne i/ Hata undpoBbie
Tema ypoka KouTpobHbI IIpakTHyeckue | HM3y4YeHH
n Bcero o0pa3oBaTe/bHbIE
¢ padoThI padoThI | pecypeb

| MexaHudeckoe IBUKEHHE. |
MarepuanbHasi TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubnuotexa [{OK hittps:/
MEXaHUYECKOI0 ABHIKCHUS m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSAMOJIMHEWHOE 1 bubnuoreka [{OK https://
JBMKECHHUC m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npAMOIUHENHOE

4 nBrokeHue. CpeliHsisi ¥ MTHOBEHHas! 1
CKOpPOCTb

5 [IpsAMosIMHENHOE PAaBHOYCKOPEHHOE 1 bu6nuoreka L{OK https://
JBIDKEHUE. Y CKOpEeHHUE m.edsoo.ru/ff0ad8d4
CkopocTb IPSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O JABM>KEHUSI. 1
['padux ckopocTH
JlaboparopHas pabota "OnpenencHue

7 YCKOpEHHUS Tea npu | 1 bubnmoreka [{OK https:/
PaBHOYCKOPEHHOM JBHKECHUU 110 m.edsoo.ru/ff0adb18
HAKJIOHHOM 1JI0CKOCTH"

g CBob6oaHoe nagenue tei. OnbIThl i
["anmies

9 PaBHOMEpHOE ABMXKEHUE TIO | bubmuoreka [{OK https:/
OKpy>kHOCTH. Ileprnona u yactora m.edsoo.ru/ff0ael76



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

oOpartenus. JIuneitHas u yrionas
CKOPOCTH

10 L{eHTpOCTpEMUTENBHOE YCKOPEHHE

1 [Tepsriii 3akoH HeroToHA. BexkTop bubnuoteka [{OK https:/
CHJIBI m.edsoo.ru/fflae612

12 Bropoii 3akon HeroToHa. bubmuoteka [{OK https:/
PaBHozecTBYIOIIAs CHJIa m.edsoo.ru/ff0ae72a

13 Tpertnii 3akoH HproTOHA. bubnuoteka [{OK https:/
Cynepno3unus Cuj m.edsoo.ru/ff0ac982

14 Pemenue 3anau Ha npuMeHeHHe bubmuoreka [{OK https:/
3akoHOB HbproTOHA m.edsoo.ru/ff0aeb6e

bubmuoreka [{OK https:/

15 Cuna ynpyroctu. 3akoH ['yka m.edsoo.ru/ ffOIa_}eca 2_p_

16 Pemenue 3anau no reme «Cuna
YIOPYTOCTH))

17 JlaboparopHas pabota «Onpenenenue bubnuotexa [{OK hittps:/
YKECTKOCTH NPYKUHBD) m.edsoo.ru/ff0aee28

bubmuoreka [{OK https:/

18 Cuna Tpenns m.edsoo.ru/ffogﬂ 38 T

19 Pemenue 3anau no reme «Cuna bubnmoreka [{OK https:/
TPEHUSD) m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "Onpenenenue bubnmoreka [{OK https:/
Kod(hpuImenTa TpeHus CKOJIbKECHHS" m.edsoo.ru/ff0af8be
Pemenue 3amau mo reme "3aKkoHbI Bu6miorexa LIOK hitps./

21 HI)IOTOVP'Ia. Cuna ynpyroctu. Cuia m.edsoo.ru/ff0afb8e
TPEHUS
Cua TSKECTH ¥ 3aKOH BCEMUPHOTO Bu6morexa HOK hitps//

22 TATOTCHHS. Y CKOPEHHE CBOOOHOTO m.edsoo.ru/ff0af044

IHaaCcHUA
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Ypok-koHbepeHius "J[BIkeHUe Tel

23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conmueunas cuctema). ['anaktuku"

Pemenwne 3agau mo teme "Cuna BuG 1K hitps./
nOIMOTeKA ps:

24 TSKECTU U 3aKOH BCEMUPHOTO

" p m.edsoo.ru/ff0af5{8
TSTOTEHUSI

25 IIepBas kocMHu4ecKasi CKOPOCTb. bubnuoreka [{OK https://
HesecoMocTh 1 neperpysku m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUATIBHON TOUKH.

%6 AOGcomoTHO TBEPAOE TEIO. bubnuoreka [{OK https://
PaBHOBecue TBEpIOTO TENA C m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OChIO BPAILICHUS

27 MowmeHT cuibl. LleHTp Tskectn
Pemenue 3amau mo reme "MomeHT bubmuoreka I{OK https:/

28 "
cuibl. LleHTp TsxecTH m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHnuecKoe ABIKECHHE Bubmmotexa LIOK hitps://

. | ) m.edso00.ru/ff0b0408
BzaumojeiictBue ten
Kontponbnas pabota mo teme Eub 1OK htps./
nOIMOoTEKA ps:
30 "MexaHn4eCcKOoe IBUKEHHUE.
. g " m.edsoo.ru/ff0b06ec
BsaumozeiicTBue Ten
Nmnynee Tena. Umnynsc cuiibl. 3aKoH
31 COXpAaHECHUS UMITYyJIbCca. YTIPYTroe u brbmorexa LOK hitps://
P y o Py m.edsoo.ru/ff0b07fa
HEYNPYTroe B3aUMOJEHCTBUC

1 Pemenue 3amau nmo teme "3akoH bu6mmoreka [IOK https://
COXpaHEHUsl UMIyJibca' m.edsoo.ru/ff0b096¢

1 VYpoxk-koH(pepenus "PeakTuBHOE
JIBOKEHUE B PUPOJIE U TEXHUKE"

34 MexaHudeckasi paboTa U MOIITHOCTh bubmuoteka I{OK https:/



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
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m.edsoo.ru/ff0b0a84

15 PaboTa CHIIBI TSKECTH, CHITBI bu6mmoreka [IOK https://
YIPYTOCTH U CUJIbI TPEHHUSI m.edsoo.ru/ff0b0db8
JlaGopatopHas paborta «OnpeneneHue

16 paboThI CUITBI TPEHUS TIPH
PaBHOMEPHOM JIBU)KEHHUH TeJia 10
TOPU30HTAIBHON MOBEPXHOCTH

37 CBsi3b 2HEPTUH U PAOOTHI.

[loTeHmanbpHas YHEPrus

38 Kunernueckas sneprus. Teopema o bubnuoreka [{OK https://
KMHETUYECKOU SHEPIUU m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

40 JlaGopaTtopHnas pabota «3yuenue bubnmoreka [{OK https:/
3aKOHA COXPAaHECHUS YHEPTUID) m.edsoo.ru/ff0bl2fe

41 KonebaTenbHoe 1BMKEHNE U €r0 bubmuoreka I{OK https:/
XapaKTEPUCTUKHU m.edsoo.ru/ff0b1858

4 3aTyxaromue KojaeoaHus. bubnmoreka [{OK https://
Brinyxaenssle kosebanus. Pezonanc m.edsoo.ru/ff0b20£0

13 MaremaTuyeckuil ¥ NpyKUHHBIN
MasITHUKU
VYpok-uccienoBanue «3aBUCUMOCTh

44 nepuo/ia KojeOaHui OT KECTKOCTH Bubmrorexa LIOK hitps://

m.edsoo.ru/ff0b197a
MPY>KUHBI U MAcChl Ipy3ay

45 [IpeBparenue sHepruu Npu
MEXaHUYECKUX KOJICOAHUSIX
JlaboparopHas pabota «Onpenenenue

46 9acTOTHI U TIepro/ia KoeOaHui Bubnnorexa LIOK hitps://

IMPY>KUHHOI'O MAasTHHUKA»

m.edsoo.ru/ff0blaec
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47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJICOaHUIt
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl TPpy3a

bu6mmoreka [IOK https://
m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbL. CBOWCTBA
MEXaHW4eCKUX BOJIH. [IpogonbHBIE 1
TIOIIEPEYHBIE BOJIHBI

bu6mmoreka LIOK https://
m.edsoo.ru/ff0b21fe

49

VYpoxk-koH(pepeHus "MexaHnueckue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMuueckue BOJHbI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue
3BYKa

51

VYpok-uccinenosanue "HabmogeHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HAHC

53

Ypok-koH(pepeHus "YIbTpa3ByK U
nH(pa3ByK B IpUPOJIE U TEXHHUKE"

bubmuoreka I{OK https:/
m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo
TeMme "3aKOHBI COXpPaHEHHS.
MexaHuueckne Koje0aHus U BOJIHBL"

bubmuoreka I{OK https:/
m.edso0.ru/ff0b25f0

55

KoHnTtponbHas paboTa mo teme
"3aKoHbI cOXpaHeHUs. MexaHnyeckue
KoJiebaHus U BOJHBI"

56

DJIEKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHbIE BOJIHBI

bu6mmoreka [IOK https://
m.edsoo.ru/ff0b2abe

57

CsoiicTBa QJICKTPOMAIrHUTHLIX BOJIH

58

Ypok-koHbepennus "Hlkana

bubmuoteka I{OK https:/
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QJICKTPOMAIrHUTHBIX BOJIH.

Hcnonb30BaHue JIEKTPOMArHUTHBIX m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI1 cBsA3U"
VYpoxk-uccienopanue "N3yuenue
N bu6mmoreka [IOK https://
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOMIIBHOTO TeledoHa
Pemienue 3anau Ha onpeneneHue
60 YacTOTHI U AJTUHBI AJIEKTPOMArHUTHOU
BOJIHBI
DneKTpoMarHuTHasi Ipupoaa CBETa.
61 Cronocts cheta. BoslHoBLE CBoficTEa bubnuoteka [{OK https:/
Th cBeTa. BOJIHOBBIE CBOMCTB
p m.edsoo.ru/ff0b31d0
CBETa
Hcrounuku ceera. [IpsMonunetHoe
62 acIrpocTpaHEHHUE CBETa. 3aTMEHUS bubauotexa LIOK hitps::
pacupoctp ' m.eds00.ru/ff0b3658
Connua u JlyHsl
3aKoH OTpa)Xe€HUs CBETa. 3epKaia.
63 Pelllerite sanad Ha CHEHIE bubmuoreka [{OK https:/
IICHUE 3a]]a4 Ha IPUMECHECHH
P m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHS CBETA
64 [Ipenomnenue ceera. 3aKkoH bu6nuoreka LIOK https://
MPEJIOMJIEHUS] CBETA m.edsoo.ru/ff0b3aeca
[TomHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnosnb3oBaHre NOJIHOTO BHYTPEHHETO butrorera HOK 2ips
yIp m.edsoo.ru/ff0b3cS5c
OTPaXEHUS B ONTHYECKUX CBETOBOJIAX
JlabopaTtopHnas padota "UccnenoBanue
66 3aBUCUMOCTH yTJia TPETOMICHHS
CBETOBOTO JTy4a OT yTIJia MajeHus Ha
rpaHuie "Bo31yx-cTeksio""
67 Ypok-koHbepenius "Mcnonp3oBaHue

IMOJIHOI'O BHYTPCHHCTO OTPAKCHUSA!
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CBCTOBOJBbI, OIITHKOBOJIOKOHHAA CBS3b"

bu6mmoreka IIOK https://
68 JIunzel. OnTuyeckas cuiia JUH3bI m.edsoo. 1w/ f0b3 e
. bu6mmoreka [IOK https://
69 IToctpoeHne n3o0paxeHuil B IMH3aX m.edsoo.r/ff0b4d4a
JlabopaTtopHnas pabota "Omnpenenenne
70 (OKYCHOTO pacCTOSIHUS M ONTHYECKOMN brbmmorexa HOK hutps://
. m.edsoo.ru/ff0b4206
CHJIBI COOMparoIel TUH3H"
- VYpoxk-koHpepeHus "OnTuyeckue bubnuoreka [{OK https:/
JINH30BBIC TPHUOOPHI" m.edsoo.ru/ff0c0a7e
bubmuoteka [{OK https:/
72 I'na3 kak onTuyeckas cucreMa. 3peHue m.edsoo.ru/fObA684
7 Ypok-koupepenmus "JlepexTs
3penusi. Kak coxpanuts 3peHue"
PasnoxeHue 6enoro ceera B CIEKTP.
74 Omsitel HeroroHa. Crioxxenune bubmuoreka I{OK https:/
CIIEKTPAJIbHBIX LIBETOB. [lncnepcus m.edsoo.ru/ff0c0f4c
CBETa
JlaGopaTtopHas pab6ota "ONBITHI 11O
pa3IokKEHUIO OEI0ro CBEeTa B CIIEKTP U
75 BOCIIPUATHIO [IBETA MPEIMETOB IIPH UX bubmmorexa HOK hutps://
m.edsoo.ru/ff0c0e2a
HaOJI0/IEHUH Yepe3 IIBETOBHIE
bunpTpH"
VYpok-npakTukym "BoiaHoBbIE
76 CBOWCTBA CBETA: JUCIIEPCHUS,
uHTepdepeniys u audpaxus”
77 OmwiTel Pe3epdopaa u muranerapHas bubnuoreka L{OK https:/
MOJICJIb aTOMa m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozaens atoma bopa
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I/ICHYCKaHHe U IIOIJIOICHUE CBCTA

79 atomoM. KBaHThbI. JInHeluaThie bubmmorexa HOK hitps://
m.edsoo.ru/ff0c144c
CHEKTPbI

20 Ypok-npaktukym "HabGmoaenne bubnuoreka [{OK https://

CIIEKTPOB UCIyCKaHMs" m.edsoo.ru/ff0c1550
. bu6mmoreka [IOK https://

81 PannoakTUBHOCTE U €€ BUJBI m.edsoo.ru/f0c1672

%) Crtpoenue atoMHOTO snpa. Hykinonnas bubnuoreka [{OK https://
MOJIENTb m.edsoo.ru/ff0c18ac
PannoaktrBHBIC IpEBpaICHUS. bubnmoreka [{OK https:/

83
M3oTomnsl m.edsoo.ru/ff0clal4

%4 Pemenue 3amgau no teme: bubmuoreka I{OK https:/
"PaguoakTuBHbBIE IpEeBpalieHUs" m.edsoo.ru/ff0c1bda

85 Ilepuon nonypacnana
VYpok-koHpepenuus "PagroakTuBHbIE

86 W3JIYYEHHUS B IPUPOJIC, MEIUIIMHE, bubmmorexa LIOK hitps://

" m.edsoo.1u/ff0c2126
TEXHUKE
SnepHblie peakiuu. 3aKOHbI
87 COXII))aHeHgﬂ 3apsI0BOTO U MacCOBOTO bubmorexa HOK hitps://
m.edsoo.ru/ff0c1c58
YHCell

28 DHeprusi CBA3M aTOMHBIX sifiep. CBsi3b bubmuoteka [{OK https:/
MAacCChl ¥ DHEPTUU m.edsoo.ru/ff0cl1d7a

29 Pewenue 3anau no reme "Anepueie
peakuuu"

90 Peakuyu cuHTe3a u genenus saep. bubmuoreka [{OK https:/
Wcrounnku sueprun CoJiHLa U 3BE3]T m.edsoo.ru/ff0c1e88
Ypoxk-koHbpepenuus "AnepHas

91 sHepreTuka. JlelcTBus

PaaArOaKTHUBHBIX H3queHHﬁ Ha XHMBBIC
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OpraHnu3Mbl"

[ToaroToBKa K KOHTPOJIBHOM pabOTE MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bu6mmoreka IIOK https://

92
DJIEKTPOMArHUTHHIE BOJIHBI. m.edsoo.ru/ff0c223e
KBanrtoBbie siBneHus"
KoHTponbHas paboTa mo teme
93 "DIEeKTpPOMarHuTHOE TOJIE.
DJEeKTPOMarHUTHBIE BOJHBI.
KsanToBrle sBineHus"
[ToBTOpeHwue, 06001IeHNE. Eu6 LOK htps./
noMMoTeKa ps:
94 JlaGopaTopHbie pabOThI 1O Kypc
" P pv p | ypey m.edsoo.ru/ff0c245a
BzaumoneiictBue Ten
IToBTOpeHue, 06001meHue. Pemenue
95 ACUYETHBIX M KaueCTBEHHBIX 3aJ1a4 I10 bubauotexa LOK hitps::
P | | A m.edsoo.ru/ff0c2572
teme ""TernnoBbie NpoLecCh
[ToBTOpenue, 0600menue. Pemenne
bubmuoreka [{OK https:/
96 PacYETHBIX M KAYECTBEHHBIX 3a/1a4 10
" “n m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBbIX gBUraTeneu
[ToBTOpenue, 06061meHue. Pemenue
97 ACYETHBIX M KaYeCTBEHHBIX 3aJ1a4 I10 butaorera HOK hups
P " . m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycTaHOBOK
[ToBTOpenue, 0600IIECHNE. Eub 1OK htps./
noIMoTEKA ps:
98 JlaGopaTopHbIe pabOTHI MO KypC
" patop p " ypey m.edsoo.ru/ff0c2¢52
CBeTOBBIC SIBJICHHS
[ToBTOpenue, 0600meHNE. PaboTa ¢
" bubmuoreka [{OK https:/
99 TEKCTaMH 10 TeMe ""3aKOHBI
" m.edsoo.ru/ff0c2d6a
COXPaHEHUs] B MEXaHUKE
100 [ToBTOpenue, 0600meHue. Pabora ¢ bubnuorexa [{OK https:/
tekcTamu 1o TeMe "Konebanus u m.edsoo.ru/ff0c2e82
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BOJIHBI"

[ToBTOpenue, 0600meHne. Pabora ¢

bu6mmoreka [IOK https://
101 " 1
TeKCTaMIf 1o Teme "CBETOBBIC m.edsoo.ru/ff0e3044
SIBJICHHSI
IToBTOpenue, o6o0menue. Pabora ¢
102 TekcTaMu 110 TeMme "KBaHToBas u 1

snepHas gusnka"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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