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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa30BaTeIbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yuétoMm (enepanbHO paboueil MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHu3alui0 HM3yYeHHUS
(Gu3MKU Ha NESITeIbHOCTHOW OCHOBe. B mporpamme mo (u3uKe yUWUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rogam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEN 00yJaronuxcs.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NIPEIMETOB, TOCKOJbKY (HU3ndYecKkue 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBICHUN, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QPU3HIECKOU
reorpagueid, BHOCUT BKJIAJ B €CTECTBCHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METojia
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHSI TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHSA B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (POPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLEHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBaHUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJb30BAaTh  HAYy4YHBIE
JI0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJIOB.

Lenn wu3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUA
onpenenensl B KoHuenuuu mnpenogaBanus ydeOHoro mnpeamera «@Pusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I11€00pa30BaTENIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnernn Munucrepctsa npocseienus Poccuiickoin @enepanuu (IpoTOKoO OT 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MpUOOPETCHNE WHTEpPeca W CTPEMIICHHS OOYyYaromIuxcss K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC IMO3HAHMS U (OPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIaAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUN O PONHM (PU3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymici
npodeCcCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/I)KGHI/IG ITUX IIeaeH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT' O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

NpHOOpPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSACHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUIMX pacuETHBIX 3aJad ¢
UCTIOIh30BaHUEM buznyecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOTHITH OTBITHI,
nabopaTtopHbie pabOTBl W  JKCIEPUMEHTAJIbHBIC HUCCIICIOBAHHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBOoeHHE MPUEMOB PabOTHl ¢ mHbOpMaIruel HU3HIECKOro COACpKaHus,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamu mpodecCHoHaIbHON AeATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3MUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoautcs 238 yacoB: B 9 kmacce — 102 gaca (3 gaca B Hemernto).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS
1a00paTOpHBIX PabdOT U OMNBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa SKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeajraraCMbIX B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.



COIEPKXAHUE OBYYEHUA
9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABwKeHHe. MarepuanpHass Touka. Cucrema OTCU€TA.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JBUXEHHs. PaBHOMEpHOE NPSIMOIMHEUHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHss 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOe mpsMoiuHelHoe nBuxkeHue. (CBoOoaHOE
nagenue. OnsiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m wactora oOpaleHus.
JIuneliHas v yrioBasi CKOpoCcTU. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HeroroHa.
[TpuHUOMI CyNEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: Chiia TPEHHUS CKOJIbKEHUS, CUja
TPEHUSI TTOKOS, IPYTUE€ BUIbI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHus. JBmxkenue mianer Bokpyr Comnnua. IlepBas kocmudeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuaibHOM TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cubl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenune ummyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHXKEHUE.

Mexannueckass pabora M MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbothl. [loTeHIManbHAas SHEPTUs Tea, OJIHIATOrO Ha
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMabHas SHEPTUs CKAaTOM NMpYKkUHbL. KnHeTnueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruH. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JBMXKCHHUS Tejla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHME MyTE€d W TPACKTOPUN NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEJIbHO Pa3HbIX TEJ OTCUETA.

N3mepenue ckopocTy U YCKOPEHUSI MPSIMOJIMHEITHOTO JBUKEHMUS.
UccnenoBanre npru3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.

HaGmronenne nBrkeHHs Tea o0 OKPY>KHOCTH.

Halnronenrne MmexaHu4eCcKuX SIBJI€HUM, IPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM H  YCKOPEHHOM JIBUKEHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3uKu.
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10.
11.
12.
13.
14.
15.
16.

3aBUCHMOCTh YCKOPEHHMS Tela OT MAcChl Tela U JNEUCTBYIOIIEH HA HETO
CUJIBL.

Habmronenune paBeHCTBaA CHII IIPU B3aUMOJEHCTBUM TEI.

N3Mmenenue Beca Teia Ipu yCKOPEHHOM JIBHKECHUU.

ITepenaya umirynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU NIPU B3AUMOJIEUCTBUHU TeEN.

CoxpaHeHue UMIyJIbCa PU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHHe UMITyJIbCa IIPU A0COIIOTHO YIPYTroM B3aUMOJEHCTBUU.
HaGmonenre peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MeXaHUYEeCKON HEepruu Npu CBOOOIHOM NaJCHHUH.
CoxpaHeHne MEXaHMYECKON SHEPTUH NIPU ABMKEHUH TeJIa MOJI IEUCTBUEM
IIPY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajbHEUIEro PaBHOMEPHOIO
JBHYKCHUS TIapUKa WA TEICHKKH.

OnpeneneHue CpeaHEdl CKOPOCTU CKOJBXKEHHsSI OpycKa WM JIBHKCHUS
IIapyKa Mo HaKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue yCKOpPEHHsI Tejla TMPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruUMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTHU MYTH OTHOCSATCA Kak psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHHUS.

Omnpenenenue kodphUIMEHTA TPEHUS CKOJBXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JBM)KCHHH Tela
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

Pazgen 9. Mexanuuyeckue KoJ1e0aHUA U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTrndecKuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaimienue
SHEPIUM NPH KOJIeOATEIBHOM JIBUKEHUU.

3aryxatomue  KojeOaHus.  BeIHyxkIeHHble — KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJiHBL. (CBOWCTBA MeXaHMYeCKUMX BOJH. [IpomonbpHble W



NornepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkoCTh 3Byka M BbicOoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenune koseGaHuii Ted MOJ JEUCTBUEM CHIIBI TSIKECTH UM CHUJIIBI
yIPYTrOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmionenrie BIHYXICHHBIX KOJI€OAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJEIH).
Ha6moenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpHoja KoJieOaHWM MaTeMaTUYeCKOro

MasTHUKA.
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2. OmnpenesieHre 4acTOTHI U IEPHO/Ia KOJIEOAHUH TTPY>KMHHOTO MasTHHKA.
3. HccrnenoBanue 3aBUCMMOCTH Teproa KojaeOaHu MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpHOJia KojieOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJa KoieOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITHl, JIEMOHCTPUPYIOUIUME  3aBUCUMOCTh  IEepuoaa  KoyieOaHUU
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepeHne ycKopeHus CBOOOIHOTO MaCHUSI.
Pa3zznen 10. DiieKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DIJIEKTpOMarHuTHble  BOdHBL.  CBOMCTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.
DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CBolcCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoisiHOBBIE CBOICTBA CBETA.
Jlabopamopnwie padbomot u onvimol.
1. M3ydeHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWUIIBHOIO
TenedoHa.
Pa3gea 11. CBeToBbIE AIBJIEHHS.



JlyueBas  Mopmenbs  cBera.  Mcroynuku — cBera.  lIpsaMonuHeinHoe
pactpocTtpanenue ceera. 3atMenust Connna u Jlynel. Otpaxenue ceta. 1lnockoe
3€pKaJio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomicHus cBeta. [lomHoe BHyTpeHHEe
OTpaXeHue cBeTa. VCcnonb30BaHME TOMHOTO BHYTPEHHETO OTPaXEHUsS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xon onayuedr B guH3e. OnTuueckass cucrtema (Qortoamnmapara,
MHKpPOCKONAa M Tejieckoma. [7a3 Kak ONThYecKas cuctema. bInu3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxeHue
CIIEKTpaJbHbIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE pacHPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tomyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xop mydelt B coOuparoiie JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIMH3E.

[Nony4yenue nzo0paxeHn ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Moens riasa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [lonmy4yenue O0enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO Jiyda OT yrjia

NaJCHUs.

2. W3yuenue xapakTepuCTUK M300paXKEHUS MIPEIMETa B INTIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yrja IIPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
[1aJICHUS] HA TPAHULE «BO3AYX—CTEKIION.

4. Tlomyuenne N300paKeHUM C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUAS U ONTHYECKOM CHIIBI cOOMparomieit
JIUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OmBITBI TIO BOCHPUATHIO IBETA MPEAMETOB NPHU WX HAOIIOJICHUU UYepe3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Oneitel Pesepdopna u mnanerapHas Mojenb aroma. Monens atoma bopa.
Hcnyckanue u nornomnieHue ceera atomoM. KBanTel. JInHeyaTeie CIIEKTPHI.
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PanunoaktuBHOCTh. Anb(da, Oeta- U ramma-uznydeHus. CTpOCHHUE aTOMHOTO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HMsorombsl.  PagumoakTtuBHBIE
npespanieHus. [lepuon nomypacmnana aTOMHBIX SIEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsOBOTO M MACCOBOTO YMCEIL.
OHeprusi CBsi3M aTOMHBIX sAnep. CBsA3p Macchl W dHEpru. Peakuuu cuHTe3a U
nenenus anep. Mcrounukn sHeprun CoJiHIa U 3BE3.

SnepHas sHepretuka. J[eMCTBHUS pPaAUMOAKTUBHBIX W3JIYYCHUN Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3Ny4YEHUS U MOTJIOLIEHHUS.

2. CrHekTpsl pa3JIMYHbIX I'a30B.

3. CnekTtp BogOpoOJa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPrUM YAaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMMI MOAYIH TIPEAHA3HAYECH /I CUCTEMAaTU3aIiH
U 0000IIeHusT TPEIMETHOTO  COJAEpX)aHUS U ONbITa  JIEITEIbHOCTH,
PUOOPETEHHOTO TIPH U3YUYEHUHU BCEro Kypca (PU3MKH, a TAKKE ISl TOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy Mo (u3HKe s 00y4arouumxcs,
BBIOPABIIIMX 3TOT YYCOHBIN MPEIMET.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00ecleynBaeTcs JOCTHKEHHUE NMPEAMETHBIX U
METamnpeMETHbIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHus, (QopMUpYyeTCs
€CTECTBEHHOHAY4YHAasi IPaMOTHOCTBH: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAaHHUS
SBJICHUI MPUPOJbI W TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3MUYECKUE
ABJICHUSA, IIPUMEHsAS IIOJIy4CHHBIE 3HAHHWs, pelarh 3aJa4d, B TOM YHUCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHOIMNIMANBHO AEATEIBHOCTHBIA XAPAKTEp MAHHOTO pa3lielia Pealu3yeTcs
32 CYET TOrO, YTO OOyYarolluecs BBIIOJHAKT 3aJaHus, B KOTOPBIX WM
IpeIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTb W HAYYHO OOBSICHATH
(u3Hueckue SIBICHMS B OKPYKAIOLIEH TPUPOJE U OBCEIHEBHON KU3HU;



MCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJTYYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoJiee BaXXHBIX JOCTH)KEHHMH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, TPAKTUYECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe u3ydenus puznky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y obOyuaromierocs 0yayT cOpMUpPOBaHbBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

- MPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nYecKol HAyKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHSA TEXHOJIOTHUM, BAXKHEWUIIEH COCTaBIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpas3a J>KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C 3JIEKTPUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIOBUSAX;

- chOpMHPOBAHHOCTh HaBBIKA peIIeKCHHU, TPU3HAHHE CBOETO IMpaBa Ha
OImMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUYECKOMY U3YUEHUIO Mpodeccuit, CBSI3aHHBIX C (U3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU JIs pelIeHUs 3ajad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME IJI00ATLHOIO XapaKTepa SKOJOTMYECKHUX MpoOJeM U MyTeu ux

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasl:
e - MOTPEOHOCTH BO B3aUMOJIEUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HuCIe POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00sacTu
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OICHKA CBOUX JCWCTBUHA C YYETOM BIIMSHHUSA HAa OKPYXKAIOIIYI Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MMOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOEHHS mMporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromerocst OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIHHBIC YHUBEPCATbHBIC YUCOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh U XapaKTEpPU30BaTh CYIICCTBEHHBIC TMPU3HAKA OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBS3M TPU H3YyYEHUH (DU3HMUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
(bU3UYECKUX BEIUYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapUaHTOB peElIeHHs, BbIOOp Haubosee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0oBaTe/ILCKNE JEHCTBUS

UCIIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUI HMHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH TIO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIN
buznyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUS;

OIICHMBAaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HHGOPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHHUSI, OTIBITA, UCCIEIOBAHMUS;

NPOrHO3UPOBATh  BO3MOXKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOLIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIPOCHl TIPH TIOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
bu3udeckoi 3a1aun;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB B (OPM TIPEICTABICHNUS,

CaMOCTOATETFHO  BBIOMPATh ONTUMAJIBHYIO (GOpPMY TIpEICTaBICHUS
uHbOpMAIMK W WJUIIOCTPUPOBATH peIlaeMble 3aJa4ll  HECIOXKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XoJe oOCyXkJeHusi ydeOHOro Marepuala, pe3ysbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPIKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTAX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOW NESITEbHOCTH, OPTraHU30BbIBATh JEUCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poJid, OOCYXAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpaBJICHUIO W KOOPAMHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M Y4E€OHBIX CUTYyalMsIX, TPEOYIOMINX
JUTsE petieHust GU3NYECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUyallbHOE, TPUHATHE DPEIICHHUs B TPyIMIe, MPUHSATHE pelIeHUuN
TPYIoN);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM peleHUs GU3MUECKON 3a1a4l UIIH
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IPEJIaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKECHHS) PE3yJIbTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MIPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYeCKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE JK€ MIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 9 kj1acce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOMIMXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajbHas TOUKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXaHMYECKOI'O JBIKCHHS, aedopmalus
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LIEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTpP TSKECTU TBEPJIOTO Telia, paBHOBECHE, MEXaHUUYECKUE KoJieOaHUus U
BOJIHBI, 3BYK, HH(GPa3ByK M YJIbTPa3BYK, DSJIEKTPOMArHUTHBIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCT,
CIIEKTPhl MUCIYCKAaHUS W TIOTJIONIEHU, ainb(ha, 6eTa- U raMMa-u3IydeHus,
U30TOIIBI, sIACPHAS DHEPTETHKA;

pasnuuath SBJICHUS (paBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBH)KCHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JIBI)KCHHUE, KOJeOaTeNbHOE JBIKCHHE (3aTyXalollue U
BBIHYXKJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPAKEHUE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKeHHE CBETA, pa3jioKeHne 0eroro cBeTa B
CIIEKTP U CJOEHHE CHEKTPaJbHBIX IIBETOB, [JHUCIIEPCHUSl  CBETA,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BOZHHUKHOBEHHUE JIMHEHYATOrO CIIEKTpa
U3JIy4YE€HUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUYECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, IBH>KEHUE MIaHET COJIHEUHON CHCTEMBI, PEAKTUBHOE
JNBUKEHHE KUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 5XO0, IBE€Ta Tel,
ONTUYECKUE SIBJICHUS B MPUPOJIEC, OUOIOTUYECKOE NEUCTBUE BHUIIUMOTO,
yIbTPaUONETOBOIO W PEHTTCHOBCKOTO H3JIy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE PAJMOAKTUBHBIX M3JTy4eHUN Ha
OpraHW3M 4YeJIOBEKa), MpHU ATOM NEPEBOAUTH MPAKTUYECKYHO 3ajadyy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HUUECCKUX
SIBJICHUI;

OMUCHIBATh U3YYEHHBIE CBOMCTBA TN U (PU3UYECKUE SIBICHUS, UCIOJIb3Ys
du3nyeckue BEIUYMHBI (CPElHSII M MIHOBEHHAs CKOPOCTh Tela IpH
HEPAaBHOMEPHOM JIBUKEHHH, YCKOpPEHHE, IEpEeMEIlCHUE, MyTh, YIrIoBas



CKOpPOCTb, CHJIa TPEHMS, CHJIa YIPYTOCTH, CUJA TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tela, WMILYJIbC CHUJIbL,
MexaHuueckass paboTa M MOIIHOCTh, NOTEHIMAJIbHAs SHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTCHUHUAIbHAS JHEPIrusl CHKaTOU
NpY>XUHBI, KUHETUYECKAas DSHEPrus, IOJHAsg MEXaHWYEeCKas »JHEeprus,
NEepPUOJ U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTa
TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUSI CPEJbl), IPU ONMHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCMOJIb3yEMbIX BEIWYUH,
0003Ha4YeHUsI W E€IUHUIIBI (U3NYECKUX BEIUYMH, HAXOJIUTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH TpadUKK U3yUCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIUYUH;
XapaKTepU30BaTh CBONCTBA TeJ, (PUIUYECKUE SBJICHUS U TMPOIECCHI,
UCIIOJNIb3YSl 3aKOH COXPAHEHUS JHEPruu, 3aKOH BCEMHUPHOIO TITOTECHUS,
NPUHLMI CYNEPHO3ULIMM CHUJI, MPHUHIMI OTHOCUTENbHOCTH [ anmunes,
3akOoHbl HbBIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHbI OTPAKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHU 3apsiI0OBOTO U MAacCOBOIO YUCET
Ipu SACPHBIX PEaKIUAX, MPU TOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY
3aKOHA M 3alUCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKECHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IaroB C OMopoW Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
($u3HUECKHX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€éTHble 3ajJaud (omuparomuecs Ha CcucTeMy wu3 2-3
YpaBHEHHI ), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (HhU3UIECKUE
BEJIMYMHBI: HAa OCHOBE aHAJINM3a YCIOBHS 3a/laud 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBISATH HEJAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE ISl PEUICHUs, TPOBOAUTH PACUETH U
OIICHMBATh PEATUCTUYHOCTh TMOJYYCHHOTO 3HAuYeHUA (U3HUECKOU
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEMIUTh MPU [OMOIIU
¢u3nUecKrX METO/OB, HWCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIIEIATH
MPOBEPSIEMOE  MPEANOJIIOKEHUE, OLECHUBATh IPABWIBHOCTH NOPSAKA
MPOBEICHUSI  WCCIEAOBAaHUs, JENaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJICHUI U OIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PUBMYECKUX SBICHUN  WIH
¢u3nuecknx CBOWCTB Tell (M3y4eHHE BTOPOro 3akoHa HproTOoHa, 3aKoHa
COXpPaHEHMS] HHEPIrHM, 3aBUCUMOCTb IEpHOJia KOJIEOAHUN NPYKUHHOTO
MAasiTHHKa OT MAacChl Ipy3a M KECTKOCTU NMPYKUHBI U HE3aBUCHUMOCTH OT



aMILTUTYAbl MaJIbIX KOJI€OaHUH, MPAMOJIMHEMHOE PacIPOCTPAHEHHE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHS B
TUIOCKOM 3€pKalie U CBOMCTB HM300pakeHHsI MpeaMeTa B COOMparomiei
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOATENILHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
o0OpylOBaHMUS, ONHCHIBATH XOJ ONbITA W  €ro  pe3yabTaThl,
bopMyIHUpPOBATH BHIBOIBI;

IPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 TPSIMBIX U3MEPEHHI, OMpenesss
CpelHee 3HayeHHe Uu3MepAeMOl BeJUYUHbl ((POKYCHOE paccTosHuE
coOuparoliel JIMH3bl), OOOCHOBBIBATH BBIOOp crocoba H3MEpeHUs
(u3MepuTenbHOrO NMpudopa);

NPOBOJIUTh HWCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCTIOJh30BAaHUEM TPSMBIX W3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
NpU PaBHOYCKOPEHHOM JBMKCHHHM 0€3 HA4YalbHOW CKOpPOCTH, IEpUOJa
KOJIeOAaHWI MaTeMaTHYeCKOTO MasTHHKA OT JIMHBI HHUTH, 3aBUCUMOCTH
yriia OTPaXEHHsSI CBETA OT yIJia MaJeHUs W Yriia MPeOMIICHUs OT yriia
NaJeHus): IUIAaHUPOBATh HCCIICIOBAHWE, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBAaTh pPE3yabTaThl TOJYYCHHOH  3aBUCHUMOCTH
bu3uYeCKUX BEIMYUH B BHUAEC TAaOMUIl M rpadUKOB, N1€JaTh BHIBOABI IO
pe3ysbTaTaM HCCIIeIOBAHUS;

IPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BEIUYUH (CpeaHsis
CKOPOCTb M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHus, >KECTKOCTb MPYXKUHBI, KOIPOUIIMEHT
TPEHHsI CKOJIBKCHHs, MEXaHuueckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoj; KoieOaHWi MaTeMaTUYecKOro U TMPYKUHHOTO MAasTHUKOB,
OonTHYECKass Cuja CcoOuparonield JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY HU
BBITIOJTHSATh U3MEPEHUS, CIEAys MPEIT0KEHHON WHCTPYKIIMH, BHIYUCIISATH
3HAUYEHWE BEIMYUHBI M aHATM3UPOBATH MOJYICHHBIE PE3YIBTATHI C YIETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHU;

coOmr01aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ 1abopaTOpHBIM
000opyT0BaHUEM;

paznuvaTh OCHOBHBIC TPU3HAKKA W3YYEHHBIX (DHU3UYECKUX MOJICTICH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TEIO0, TOUYEYHBIH HCTOYHMK
CBETa, JIy4, TOHKas JIMH3a, IIAHETapHAas MOJEIh aTroMa, HYKJIOHHAas
MOJI€TIb aTOMHOTO f]1pa;

XapaKTepu30BaTh TMPUHINAIMBI  JCHCTBUS WM3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM 4YHCIE:
CIUJOMETpP, JATYMKH TOJOKEHUS, PACCTOSHUS W YCKOPCHHS, paKeTa,



9XO0JIOT, OYKHM, Mepuckor, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBax (PU3MYECKUX SBICHUH M  HEOOXOAuUMBIE (pU3MUecKue
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMAaTUYHBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIECCOB
Opyd peUIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/ad, ONTHYECKHUE CXEMBI IS
OCTPOCHMS U300paKEHUH B MJIOCKOM 3€pKajie U COOMparolieil JInH3e;
NPUBOAWTh  TpPHUMEpPHl  (HaXOAWTH WHQPOPMAIMIO O  TIPHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3NYECKUX 3HAHUI B TOBCEIHEBHOM
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ npudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3JI0POBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEACHUS B OKPYIKaIOLIEH cpee;

OCYIIECTBIATh TOWUCK HWHpOpMamuu (PU3NIECKOTO COACPXKAHHS B
HHTepHeTe, caMOCTOSATENBHO GOPMYIUPYS MMOUCKOBBIN 3aMpoOC, HAXOIUTh
NyTH ONpeNeNeHus: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUH ¥ TIOTIOJTHUTEIFHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NIPU BBIMOJHEHUU YUEOHBIX 3aJlaHUH HAYYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUEecKOro Coaep)KaHMs, CIIPAaBOYHBIE  MaTepHalbl,
pecypcbl cetu VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYTYI0;
CO3/1aBaTh COOCTBEHHbIE IUCbMEHHbBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HMCTOYHMKOB (DU3UYECKOTO COJEpKaHUs,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAaThl MPOSKTHON UJIM UCCIIEI0BATENbCKON
JESTeNbHOCTH, HpPU 3TOM TIPaMOTHO  HCIOJNb30BAaTh  HU3YYEHHBIN
HNOHATUHHBIA ammapar H3ydaemoro paszena (U3HMKH U COINpPOBOXKJIATh
BBICTYIUIEHUE IMpe3eHTaluue ¢ Yy4éToM OcOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
Pasznen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3aumoeiictBue te 19.5 1.5 3
MMOACHETBHIE TET https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpPaHEHUSI 10 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue Kojae0aHUsI U BOJTHbI
2.1 MexaHnudeckue KojeOaHus 7 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNIEKTPOMAarHuTHOE MOJIe U 6 ) bubnunorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBELI€E SIBJEHUS




bubmuoreka [JOK

4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 5.5 0.5 3 Bubnrotexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eoro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
5.1 Hcnyckanue u morJIoneHne CBETa aTOMOM 4 1 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> (TpocHHe aToMHOTO Apa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FLnepHEIe peakin 7 ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTE 1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 4 27




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| MexaHndeckoe JBHKEHHUE. |
MarepuanbHas TOUKa 03.09.2024
) Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXaHNYECKOT'0 IBMKECHUS 05.09.2024 | https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JABUKECHHE 06.09.2024 | https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE
4 .C 1
nBuxkeHue. CpefHsisi © MTHOBEHHaAsI 10.09.2024
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [JOK
5 1
JIBIOKEHUE. Y CKOpEHHUE 12.09.2024 | https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO
6 . 1
PaBHOYCKOPEHHOT'O JIBH)KCHHUSI 13.09.2024
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue
7 YCKOPEHHUS Tea Mpu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBUJKEHUU I10 17.09.2024 | https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTh"
2 CBoOoHOe nagenue Tei. OmbIThI |
lanunes 19.09.2024
9 PaBHOMEpHOE IBHKEHUE IO 1 bubnunoreka [JOK




okpyxHoctu. [lepuos u yacrora
oOpamenus. JIuneiHas u yriaosas

20.09.2024

https://m.edsoo.ru/ff0ael76

CKOPOCTHU
10 LlenTpOoCTpEMUTENBHOE YCKOPEHHE 24.09.2024
1 [Iepssiii 3axk0oH Hprotona. Bekrop bubnnorexa [JOK
CHJTBI 26.09.2024 | https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnnorexa [JOK
PaBHo€elicTBYIOIIAs cHila 27.09.2024 | https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [JOK
Cynieprio3unus Cui 01.10.2024 | https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3akoHOB HproTOHA 03.10.2024 |  https://m.edsoo.ru/ff0aebbec
15 Crna ynpyrocti. 3axoi [yxa 04.10.2024 Et?[ij?;lglfgsigr(z/ianecaZ
16 Pemenue 3agay mo reme «Curna
YIPYTOCTH 08.10.2024
7 JlabopaTtopHas pabora «OnpeneneHue bubnuorexa [JOK
YKECTKOCTHU MPYKUHBI» 10.10.2024 |  https://m.edsoo.ru/ff0ace28
bubnuorexa [JOK
18 Cua Tpenus 11.10.2024 | https://m. edsocf.lru/fanﬂ 38
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUS 15.10.2024 | https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnunorexa [JOK
KO3 pUIIMEHTa TPEHUS CKOJIbKEHUS" 17.10.2024 | https://m.edsoo.ru/ff0af8be
21| Hutotona,Cane yupyrocts. Cara 05 biorera LIOK
18.10.2024 | https://m.edsoo.ru/ff0afb8e

tperus". AKC




Cuna TsSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO Bubmmorexa LIOK
+ Y CKoP A 22.10.2024 |  https:/m.edsoo.ru/ff0af044
MaJIeHUs
VYpoxk-koupepenuus "JIBkeHne el
23 0 ABUTAIIMOHHOTO IIEHTpa
BOKPYT TPAaBUTAIIOHHOTO IICHTP 24.10.204
(Conneunas cucrtema). ['anaktuku"
Pemenue 3agau mo teme "Cuna
24 TSKECTH Y 3aKOH BCEMUPHOTO bubmorexa HOK
. P 25.10.2024 | https://m.edsoo.ru/ff0af58
TATOTEHUS
)5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [JOK
HeBecomocTts u eperpy3ku 05.11.2024 |  https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHOM TOUKH.
AOGCoFOTHO TBEPI0E TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmorexa LOK
. % P 07.11.2024 | https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM OChIO BPAIICHMUSL.
MowmeHnT cunsl. LlenTp Tsixectu
PaBHOBeCcHEe MaTepuaIbHON TOUYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TEINA C
e TepA 08.11.2024
3aKPEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenue 3agau no reme "MomeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" 12.11.2024 | https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe
29 1o Teme "MexaHn4yeckoe ABUKEHUE bubmmorexa [TOK
. " A . 14.11.2024 | https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
30 KonTposnpHas paboTa o teme bubnuoreka [IOK
"MexaHn4ecKoe IBHKEHUE. 15.11.2024 | https://m.edsoo.ru/ff0b06ec




B3aumonetictue tea"

Nmnynsc Tena. mnynse cuibl. 3aKoH

31 COXpaHEHUs UMITyJIbCca. YIIPYroe U bubnmorexa [TOK
N 19.11.2024 | https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMO/ICHCTBHE
0 Pemenue 3agaq no reme "3akoH bubmmoreka [IOK
COXpaHEHUs UMITysbca" 21.11.2024 | https://m.edsoo.ru/ff0b096¢
Ypok-koHpepennus "PeakTuBHOE
33
JBUKEHHE B PUPOJIE U TEXHUKE" 22.11.2024
bubmmoreka [{OK
34 Mexastirieciast padoTa i MoIHOCT: 26.11.2024 | https://m.edsoo.ru/ff0b0as4
35 PabGoTta cunibl TSDKECTH, CHITBI bu6moreka [IOK
YOPYTOCTH M CHJIBI TPEHHUS 28.11.2024 | https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS TTPH
PaBHOMEPHOM JIBUKEHUU TeJIa 110 29.11.2024
TOPU30HTAIBHOM MOBEPXHOCTH»
17 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas 3HEPTUs 03.12.2024
13 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KUHETUYECKON SHEPruun 05.12.2024 | https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHsI SHEPTUU B
MEXaHUKe 06.12.2024
40 JlaboparopHas pabota «/3yuenue bubnunoreka [JOK
3aKOHA COXPAaHEHUs SHEPTUNY 10.12.2024 | https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKHU 12.12.2024 | https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnunoreka [JOK
Breinyxkaennsie koneOanus. Pesonanc 13.12.2024 | https://m.edsoo.ru/ff0b20f0




43

MareMaTu4ecKuii U NpyKUHHBINA
MasITHUKH

17.12.2024

44

VYpok-uccnenoBanue «3aBUCUMOCTb
MeproJIa KOJICOAHHUIA OT KECTKOCTH
IIPY>XKUHBL ¥ MAcCEL Ipy3a»

19.12.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUsIX

20.12.2024

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOTHI U IEpUOAA KoJieOaHu
MPYKUHHOTO MasSTHHKA

24.12.2024

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas paborta «IIpoBepka
HE3aBUCUMOCTH TMTEPH0/1a KOJIeOaHMI
rpys3a, 1OABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

26.12.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TIOTIEPEYHBIC BOJTHBI

27.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenus "MexaHnuecKue
BOJIHBI B TBEPJIOM TeJI€.
CeiicMuuecKre BOJTHBI"

09.01.2025

50

3Byk. PacnipoctpaHenue u oTpaxkeHue
3ByKa

10.01.2025

51

Ypok-uccnenosanue "Habmronenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

14.01.2025

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

16.01.2025

53

Ypok-koHpepeHmus "YnpTpa3ByKk u

bu6mmoreka [JOK




nH(Pa3BYK B IPUPOJIC U TEXHHUKE" 17.01.2025 | https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJLHOM paboTe
" bubnuorexa [JOK
54 110 TeMe "3aKOHbI COXPaHEHHUS.
" 21.01.2025 | https://m.edsoo.ru/ff0b25f0
MexaHn4decKue KoJICOaH s ¥ BOJTHBI
KonTtposnsHas paboTa o teme
55 "3 .M
AKOHBI COXpaHCHI/I:I €XaHUYCCKHE 73.01.2005
KoJIeOaHUs U BOJTHBI
DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
56
DNeKTpPOMarHUTHBIE BOJIHBI 24.01.2025 | https://m.edsoo.ru/ff0b2abe
57 CBoOICTBA HIIEKTPOMAarHUTHBIX BOJH
28.01.2025
Ypok-konpepennus "[lkana
3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
58
Hcnonb3oBaHuE 31€KTPOMAarHUTHBIX 30.01.2025 | https://m.edsoo.ru/ffOb2fe6
BOJIH JUUISI COTOBOM CBsA3H"
Ypok-uccnenopanue "N3yyenue
P N A i bu6mmoreka [IOK
59 CBOMCTB JIEKTPOMarHUTHBIX BOJIH C
" 31.01.2025 | https://m.edsoo.ru/ff0b2c6ec
MIOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3a1ay Ha onpeneneHue
60 e i
YacTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM 04.02.2025
BOJIHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
61 Cko OIz:TL cBeTa Boml;)osmg CBOIICTBa Bubmmorexa LIOK
P ' 06.02.2025 |  https://m.edsoo.ru/ff0b31d0
cBeTa
Hcroynuku ceera. [IpsmonuneitHoe
62 aCIpOCTPaHEHUE CBETA. 3aTMEHUS bubmmorexa [TOK
pactpoctp ’ 07.02.2025 | https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpakKeHUs CBETa. 3epKaia. bubnunoreka [JOK




Pemenue 3agau Ha npuMeHEeHUE
3aKOHA OTPaKEHMsI CBETA

11.02.2025

https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cBera. 3aKkoH

bubmmorexa [{OK

o4 MIPEIOMIIEHHUS CBETA 13.02.2025 | https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHUE MOJTHOTO bubnuoreka [JOK
BHYTPEHHETO OTPaXKEHUSI B 14.02.2025 | https://m.edsoo.ru/ff0b3c5c
OTITHYECKUX CBETOBOJIAX
JlabopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH YIJIa
66 MIPETOMIICHUS CBeTOBSFO Jy4a OT yriia 18.02.2005
MaJICHHSI Ha TPaHUIIE "BO3TyX-
crexio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS 20.02.2025
CBsI3p"
68 JIunazelr. OnTudeckas Cuita JIMH3bI. 0.5 bubnuoreka [JOK
AKC 21.02.2025 | https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenue n300paxxeHul B TMH3AX bubmmorexa [TOK
25.02.2025 | https://m.edsoo.ru/ff0b444a
JlaGoparopnas padora "OnpeaeneHue
70 (I)OKyf:)HorE pacho;IHH;I u orr)[THqGCKoﬁ bubmorexa HOK
. 27.02.2025 | https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAFOIIIEH JTUH3BI"
71 Ypok-koHpepennus "OnTudeckue bubnunoreka [JOK
JIMH30BbIe TPUOOPHI" 28.02.2025 | https://m.edsoo.ru/ff0cOa7e
7 I'na3 xak onTuyeckas cucrema. bubmmoreka [JOK
3peHue 04.03.2025 | https://m.edsoo.ru/ff0b4684




Ypok-koupepenmus "eexTs

73 3penusi. Kak coxpanuts 3penue" 06.03.2025
Paznioxxenne 6esroro cBeTa B CIIEKTP.

74 Omnbrtel HetoToHa. Crioxkenue bubnuorexa [JOK
CHEKTpaJIbHBIX I[BETOB. [lucnepcus 07.03.2025 | https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopaTtopnast padota "OMBITHI 11O
Pa3IoKEeHUIo OEIoro CBeTa B CIEKTP U

75 BOCTIPUSATHIO IIBETA TTPEIMETOB MPH UX bubmorexa HOK

11.03.2025 | https://m.edsoo.ru/ff0cOe2a
HaOJIIOZICHUH Yepe3 [IBETOBBIC
¢bunbTpe"
Ypok-npaktukyM "BosHOBBIE

76 CBOWCTBA CBETA: IUCTICPCHUS, 13.03.2005
uaTepdepeHus u qudpaxuus”

OmneiTer Pesepdopna u manetapHas bubnuoreka [IOK

77
MOJEINEL aToMa 14.03.2025 | https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Moaens atoma
bopa 18.03.2025
Hcnyckanue u MorjoiieHue cBeTa

79 atomoM. KBaHTsbl. JInHeluaTeie bubmorexa HOK

20.03.2025 | https://m.edsoo.ru/ff0c144c
CHEKTPbI

20 Ypok-npaktukym "Habmonenue bubnnoreka [JOK
CHEKTPOB UCITyCKaHUs" 21.03.2025 | https://m.edsoo.ru/ff0c1550

81 PagnoaxTUBHOCTE U €€ BUIbBI Bubmiorexa OK

01.04.2025 | https://m.edsoo.ru/ff0c1672

20 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK
MOJEIb 03.04.2025 | https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHbIE TTpEBpaLCHHUS. bubnunoreka [JOK




N30To1mn!

04.04.2025

https://m.edsoo.ru/ffOclal4

Pemenue 3amau o teme:

bubmuoreka [JOK

84 "PagnoakTuBHBIE IPEBpALICHUS" 08.04.2025 | https://m.edsoo.ru/ffOc1bda
85 [Tepuon monmypacnana 10.04.2005
Ypoxk-koHpepenius "PagunoakTuBHbIE
86 I/Ilz'lyquI/I:Ib Bpnpnpone, MEIUIINHE, bubnrotexa LIOK
" 11.04.2025 | https://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepHbie peakuu. 3aKOHBI
87 COXII))aHeHESI 3aps0BOTO U MaCCOBOTO bubmorexa HOK
15.04.2025 | https://m.edsoo.ru/ffOc1c58
qHUCe
28 DOHeprus CBsI3U aTOMHBIX si7ep. CBs3b bubmuorexa [JOK
MAacChl ¥ JHEPTUH 17.04.2025 | https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no reme "SAnepHeie
peakuun" 18.04.2025
90 Peakuuu cuHTe3a u aeneHus siaep. bubmuorexa [JOK
Hctounuku sueprun CosHIA U 3BE3]T 22.04.2025 | https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas
01 sHepreTuka. JlefcTBus
palMOaKTUBHBIX U3JIYYEHUN HA )KUBbIC 24.04.2025
OpraHu3mal"
[ToaroToBka K KOHTPOJBHOM paboTe
1o TeMe "DNEeKTPOMArHUTHOE MOJIE. bubnunorexa [JOK
92
DIEKTPOMAarHUTHbIE BOJIHBI. 25.04.2025 | https://m.edsoo.ru/ff0c223e
KBanToBble siBneHus"
KonTponsHas pabota o Teme
93 DNEKTPOMarHUTHOE TOJIE. 70.04.2025

QHCKTpOMaFHI/ITHLIC BOJIHBI.




KBauroBrie aBienms"

[ToBTOpenue, oboOIICHNE.

bubmmoreka [{OK

94 JlaGoparo e pabo 0 C
" pat piH)I P Tlf Ho1ypey 06.05.2025 | https://m.edsoo.ru/ff0c245a
BsanmopeiictBue e
[ToBTOpenue, o6o0menue. Pemenne
95 aCYETHBIX U KAYECTBEHHBIX 3a71a4 110 bubnmorexa LHOK
pacte] ' 13.05.2025 | https:/m.edsoo.ru/ff0c2572
teme "TernoBbie mNpoLEeCCh
[ToBTOpenue, 0606menue. Pemenue
bubmmoreka [{OK
96 pacyYeTHBIX M Ka4YECTBEHHBIX 3aa4 M0
. 15.05.2025 | https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenoBeIX aBurarenci'
[ToBTOpenue, o6oo6menue. Pemenne
97 AaCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 bubmmorexa [OK
p A 16.05.2025 | hitps://m.edsoo.ru/ff0c2b30
teme "KII/] anextpoyctaHOBOK"
[ToBTOpEeHME, 060OIICHNE.
98 JlaGopatopHble pabOTEI IO KYPC bubmorexa LOK
" patop P " ypey 20.05.2025 | https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SIBJICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
99 TEKCTaMU I10 TeMe "3aKOHEI Eubmorexa HOK
" 22.05.2025 | https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 tekcramu 110 TeMme "Konebanusa u Eubmorexa HOK
" 22.05.2025 | https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpeHue, 0606meHue. PaboTa ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE bubmorexa [IOK
" 23.05.2025 | https://m.edsoo.ru/ff0c3044
SIBJIEHUS
IToBTOpenue, o6odmenue. Pabora c
102 TekcTaMu 110 TeMe "KBaHTOoBas 1
23.05.2025

sanepHas pusuka'
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka 9 knacc/ Ieppiukun A.B., ['ytHuk E.M. O61iecTBo ¢ orpaHu4eHHON
oTBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obiectBo «M3narenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
®uzuka 9 knacc/ [leppimkun A.B., I'yrauk E.M. O01iecTBoO ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3m1aTenbeTBO

«HpOCBGIIIGHI/IG»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://m.edsoo.ru/
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