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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCS W OpPraHU3alMUI0 H3YyYEHHs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEJIbI0 OKa3aHUA METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJBbKY (HU3MYecKne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUN, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u ¢GUHIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIAaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTAMHM, XapAaKTEPU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnernn Munucrepctsa npocseienust Poccuiickoit denepanuun (mpoTokoa oT 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:
e MpHOOpETEeHHE UHTEPECA U CTPEMIICHHSI 00YUYaIOIIMXCS K HAYYHOMY HU3YUYEHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
e pa3BUTHE NPEJICTABIECHUNA O HAYYHOM METOJE IMO3HaHUA U (opmMupoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;
e (opMupOBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yibTaTa HU3y4Y€HHUsS OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;
e (¢opMupoOBaHHE TPEACTABICHUH O poONH QUIUKKA I Pa3BUTHA JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,
e pa3BUTHE MPEJCTABICHUI 0 BO3MOXHBIX chepax Oyayuieil mpodeccruoHaaIbHOM
JeSTENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJrOTOBKA K JajibHEHIIEeMy OOYy4YEeHHIO B
ATOM HaIpaBJICHUHU.

JlocTkenue 3TUX 1eieil mporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOUX 3a4ay:
e MpHUOOpETeHHE 3HAHUM O JUCKPETHOM CTPOEHUM BEIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, JICKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e TMpHOOpETeHHE YMEHUN OMUCHIBATh M OOBIACHATH (PU3UYECKUE SIBICHUS C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAaHUH;
e OCBOGHHME METOJOB  pEIIEHUs MPOCTEMIINX  pacu€THBIX  3aJady C
UCIIOJIb30BaHUEM bu3nuecKnx MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1ay;
e pa3BUTHE yMEHUH HAOJIOJATh MPUPOJIHBIC SIBJICHHUS W BBITOJIHATH OIBITHI,
nabopaTopHbie pabOThl U SKCIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCTIOIb30BaHUEM
U3MEpUTETBHBIX TPHUOOPOB;
e OCBocHHE TIpUEMOB paboThl ¢ wuHMOpMaIUEeH (UINIECKOTO COACPKAHUS,
BKJItOYasi MHGPOpPMAIMI0O O COBPEMEHHBIX JOCTIKEHUSAX (U3MKH, aHAIW3 W
KPUTHUYECKOE OLIEHUBAaHUE NH(POPMAIIHH;
e 3HAKOMCTBO CO cepaMu NpodeccHOHATbHON IEeSTENbHOCTH, CBSI3aHHBIMU C
(GU3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHXCHHIX
buznuecKkon HayKu.

Ha m3yuenue ¢usuku (6a30BbII ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus oTBomuTca B 9 kimacce — 102 waca (3 waca B HeEAeNo).

[Ipennaraemsiii B mporpamMmMe 1o (GU3HKE MEepPEUeHb JTab0pPaTOPHBIX PadboT H
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00OpaTOpHBIX PabOT U OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOEHHOCTEH
00y4Jaromuxcs, COUCKa 3KCIEPUMEHTANBHBIX 3aJlaHui, MpeajiaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'0 3K3aMeHa Mo (Pu3uke.



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsmMosinHEHOEe nBHKeHHE. CpenHsss 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe JBukeHue. CB0OOJHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m wactora oOpaleHus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HproTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HeroTroHa.
[TpuHUHMI CyNEepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: Chiia TPEHHUS CKOJIbKEHUS, CUjla
TPEHUSI TOKOS, IPYTUE BUbI TPCHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HeBecomocTs U neperpysKu.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. 3meHenue ummyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexannueckass paboTta WM MOIIHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHast SHEPTrUus Tema, MOAHATOrO HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTUs C:KaTOM NMpyKkuHbl. KnHeTnueckas
sHeprus. TeopeMa 0 KHHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUMU.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCU€Ta.

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

N3mepenue ckopocTy U YCKOPEHUSI MPSIMOJIMHEITHOTO JBUKEHHUS.
HccnenoBanre npru3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.

HaGmronenne nBrkeHHs Tea 0 OKPY>KHOCTH.

HaGmtonenne MmexaHuyecKuXx sIBJICHUM, MPOUCXOAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM H  YCKOPEHHOM JIBUKEHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3uku.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JCUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII TPU B3aUMOJEHCTBUN TEN.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.

ITepenaya umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpazoBaHus SHEPTUU NIPU B3AUMOJIEUCTBUHU TeEl.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.
HaGmionenre peakTUBHOTO IBM>KEHHUS.

CoxpaHeHre MeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKON SHEPTUH NIPU ABWKEHHUH TeEJIa MOJI IEUCTBUEM
PY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUYKCHUS TIapHUKa WA TEICHKKH.

OnpeneneHue CpeaHEd CKOPOCTU CKOJBXKEHMsSI OpycKa WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSTCS KakK psjJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHHUS.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJBXKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIKCHUM Teja
0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HETIOJBH>)KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTHUU.

Pazagen 9. Mexanuueckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTnueckuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATETIBHOM JIBUKEHUU.

3aryxaromue  KojeOaHus.  BeIHyxkIeHHble  KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJIHBL. (CBOWCTBa MEXaHMYECKUX BOdH. [IpomonbHble u



[IOIIepeYHble  BOJHBL. JIJIMHA BOJIHBI U CKOPOCTh €€ PacHpOCTPaHECHUS.
Mexannyeckue BOJIHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkoCTh 3BykKa M BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1.
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HaGmonenne xoneGaHuii Tel MOJ JEUCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTU U Ha TPYKUHE.

Habmonenme BIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpanenue npoI0IbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEIIN).
Habmronenme 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuvie padbomot u onvimot.

1.

7.

OmnpeneneHue 4YacTOThl U TMepuUoja KojaeOaHUW MaTeMaTHYECKOTO
MasiITHUKA.

OrnpeneneHue 4acToThl U Neproja KojaeObaHu Mpy>KMHHOTO MasTHUKA.
NccnenoBanue 3aBUCUMOCTH NIEPHOJIa KOJICOAHHM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Mepuoa KOaeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Tpy3a.

[IpoBepka He3aBUCUMOCTH Tiepuoja KoJieOaHUN Tpy3a, MOJBEHIEHHOTO K
HUTH, OT Macchl Ipy3a.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuojia  KoJieOaHui
NPYKUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.
N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Pa3zpnen 10. Di1eKTpOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa

BJICKTPOMATHUTHBIX BOJIH. [lIKkama »JIeKTpOMAarHUTHBIX BOJIH. lcmosib30BaHuE
3JIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.
DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA

CBCTa.

Jemoncmpauuu.

1.
2.

CBolicTBa JIEKTPOMATHUTHBIX BOJIH.
BomHoBEIE CBOMICTBA CBETA.

Jlabopamopnwie padbomot u onvimot.

1.

N3yyenue CBOWCTB IJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHMIEHOTO
TenedoHa.



Paznen 11. CBeroBble sIBJICHHS.

JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue ceta. 3atMeHust Coinnina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3€pKaJio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpaXeHue cBeTa. VCcnonb30BaHHE TIOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xoxp onayuedr B guHze. OnTuueckass cucrteMma (Qortoamnmapara,
MUKpOCKOINa M Tejieckomna. ['ma3 kak onruueckass cuctemMa. biIM30pykocTs U
NATbHO30PKOCTb.

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

Jemoncmpayuu.

[IpsAmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBerTa.

[TonmyueHnue n300pa>keHU B IMJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

[Ipenomiienue caera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiie JuH3e.

XoJ JIyueu B pacCEeHBarOIIEH JIMH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOUIBIO JHH3.

[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 6emoro cBeTa B CHEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUS CBETOBOTO Jiyya OT yrjia
HaJCHUs.

2. W3yuenue xapakTepuCTUK U300paXEHUS MPEIMETa B INIOCKOM 3epKale.

3. HccrnenoBanue 3aBUCMMOCTHU yTJla MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIjia
NaJ€HUs HAa TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenue N300paKeHUM C MOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (GHOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMBITHI IO PA3T0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITbl IO BOCHPUATHIO I[BETA MPEAMETOB NPHU UX HAOIIOJCHUM Yepe3
I[BETOBBIC (PMIIHTPHI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornonieHne ceeta arToMmoM. KBaHThl. JInHEWYaTbIe CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOeHUE aTOMHOTO
anpa. Hyxkimonnas wmoxaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npespaunieHus. [lepuon momypacmaa aTOMHBIX SAED.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MACCOBOTO YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M dHEpruu. Peakunum cuHTE3a H
nenenus anep. Ucrounuku sHeprun CoJiHIA U 3BE3.

Anepnas sHepreruka. JeWCTBUS pPaAUMOAKTUBHBIX HM3JIYYEHUH Ha IKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3IMyHbIX Ia30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHU3UPYIOUIUX U3ITYUYEHUH.

6. Peructpanus uznyyeHus NpUpOJAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MMIAIONNN MOAYTH TIPEAHA3HAYECH I CUCTEMAaTU3aIIH
U 0000ImeHusT TPEIMETHOTO  COJAEpX)aHUS W ONbITa  JIEITEIHbHOCTH,
NPUOOPETEHHOTO TIPU U3YUYEHUHU BCETro Kypca (PU3MKH, a TaKXkKe JJIs TMOJATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy Mo ¢u3uke g 00ydJaroluxcs,
BBIOpaBIIMX 3TOT Y4EOHBII MpeaMeET.

IIpn M3yd4eHMH JAHHOTO MOIYJIS PEAIM3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIbI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METanpeMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (GopMUpyeTCs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTBh: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHHUS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpuHUMNIMANBHO JEATEIBHOCTHBIA XapaKTep aHHOTO pasjielia peain3yeTcs
32 CYET TOro, YTO OOyYarolluecs BBINOJHAKOT 3aJaHus, B KOTOPBIX WM
IpeIaraeTcs:



Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(u3nueckue sIBICHMS B OKPYKaIOIEl MPUPOJIE U OBCEAHEBHOM KU3HH;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKEHUW COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, TPAKTUYECKOT0 UCIOJIb30BaHU PA3IUYHBIX HCTOUHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPTHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YYaCTHUIO B OOCYKJICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHI, BAKHEUIIEH COCTABIAIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTH TMpaBUJ OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHUS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e - HHTEpEC K MPaKTUUECKOMY H3YyUYEeHUIO nMpodeccuit, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHME TJIO0ATBLHOIO XapakTepa HKOJOTHMYECKUX MpOoOJIeM U MyTew ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U
NPOEKTOB (U3MUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTM YEpe3 NPAKTUYECKYIO
NEeATENbHOCTB;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
(1076370478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKA CBOUX JCUCTBUUA C YYETOM BIIMSHHUS HA OKPYXaKOUIYI Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



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

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3M TPU H3YyYCHUU (PUIUIECKHUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pelIeHUs, BbIOOp Haunbosee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIOICHHUS], OTIbITA, UCCIICIOBAHUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
orObope MH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW y4ueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATH peIlaeMble 3aJadll  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0J€ OOCyXkJeHusi ydueOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT U MPOEKTOB 3a7aBATh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

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



BBIPAYKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NI€ATEIIbHOCTH, OPraHU30BbIBATh ACHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpPABICHUIO WU KOOPJIAUHUPYS CBOU JCHCTBUS C APYTUMH
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEAOBAHMS C YyUYETOM HMMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpeuiaraTh IJ1aH €€ N3MEHEHUSI;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHUBIIMXCS CUTYallMi, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABaTh CBOE MPABO HAa OIIMOKY MpHU pelieHuH (U3NYECKUX 3a]a4 Uin
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHny o0yuenust B 9 ki1acce npeaMeTHbIe pe3ysibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHUI |

UCIIOJIB30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajbHas TOUKa,
TPaeKTOPHs, OTHOCUTEIBHOCTh MEXaHMYECKOI'O JBIDKCHUS, aedopmalus
(ympyrasi, TIacTHYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrPy3KH, LEHTP TKECTH, aOCOMIOTHO TBEPIOE TENO,
LEHTpP TSKECTU TBEPJIOTO Tella, paBHOBECUE, MEXaHUUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, HH(GPa3ByK M YJAbTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCTh,
CIIEKTPhI UCIYCKaHUS U TOTJIONIEHUs, anbda, 6eTa- U ramMmMa-u3IydeHus,
W30TOIIBI, sIACPHAS DHEPTETHKA;

paznuuarh SBICHUS (pPaBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
NBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBH)KCHHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTHUBHOE JIBI)KCHHUE, KOJIeOATeNIbHOE JBIKCHHE (3aTyXalolue
BBIHYXKJICHHBIE KOJIeOaHWs), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPAHEHUE, OTPAKEHHE U NPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKeHHE CBETA, pa3jioKeHne 0eoro cBeTa B
CIIEKTp U CJOXXEHHE CHEKTPaJbHbIX I[BETOB, JHCIEPCHUS CBETa,
€CTEeCTBEHHAs! PaJMOAKTUBHOCTh, BOZHHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIy4YEHUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3NYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TMPUPOJIE:
IPWINBBI U OTJUBBI, IBI>KEHUE MIaHET COJIHEUHON CHCTEMBI, PEAKTUBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 3XO0, I[BE€Ta Tel,
ONTUYECKHE SIBICHUS B TMPHUPOJAE, OMOJOTUYECKOE NEWCTBHE BHUIMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO H3JIy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4d, PaTUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAJIOB, JEWCTBUE pPAJMOAKTUBHBIX W3JTy4eHUN Ha
OpraHW3M 4YeJIOBEKa), MpHU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a/ady B
yueOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeJ U (PU3UUYECKUE SIBICHUS, UCIOJIb3Ys
du3nyeckue BEJIUYMHBI (CPEIHSII M MIHOBEHHAs CKOPOCTh Tela IpH
HEPAaBHOMEPHOM JBM)KEHHUH, YCKOpPEHHUE, NEepEeMEIICHHUE, MyTh, YIroBas



CKOpPOCTb, CWJIa TPEHMS, CHJIa YIPYTOCTH, CUJA TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tela, HMILYJIbC CHUJIbL,
MexaHuueckass paboTa M MOIIHOCTh, NOTEHIMAJIbHAS SHEPrus Tena,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUS CXKATOU
OPY>KUHBI, KUHETHYECKAas »JHEPrusi, TIMoJiHas MEXaHuuecKass »JHEeprusl,
NEepUOJ U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTa
TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUSI CPEJbl), IPU ONMHUCAHUU
NPaBUIBHO TPAKTOBATh (PUBMUECKUNA CMBICI HCIOIb3YEMbIX BEIUYHH,
0003Ha4YeHUsI W E€IUHUIIBI (U3NYECKUX BEIUYMH, HAXOJIUTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH TpadUKU U3yUYCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIIUYUUH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAHEHUS SHEPrUH, 3aKOH BCEMHPHOTO TITOTEHHS,
OPUHITMIT CYNEPIIO3UIIMKA CHWJI, TPUHIMI OTHOCUTEIbHOCTH [ ammes,
3aKkOHbl HbIOTOHA, 3aKOH COXpPAaHCHHSI MMITYJIbCA, 3aKOHBI OTPaKCHUS U
IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsiI0BOTO U MAacCOBOI'O YUCET
Ipu SACPHBIX PEAKIMAX, MPU OTOM JaBaTh CJIOBECHYIO (HOPMYJIHPOBKY
3aKOHA M 3alUChIBATh €r0 MaTEMaTUYECKOE BBIPAKECHUE;

OOBSACHATh (PU3NYECKHE MPOIECCHl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTh OOBSCHEHUE U3 2—3 JTOTHYECKUX
[IaroB ¢ OMopod Ha 2—3 HU3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHA,
(Gu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemars pacdy€THhIC 3amaud (omuparommecs Ha cucremy wu3  2-—3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PUZUUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHUS 3a/la4d 3alUChIBATh KPATKOE
yCIIOBUE, BBISBIATH HEJAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE ISl PEUICHUs, TPOBOAUTH PACUETHI U
OIICHMBATh PEATUCTUYHOCTh TMOJYYCHHOTO 3HAUYCHUA (U3HUECKOU
BEJINYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TOMOIIU
¢u3MUeCKrX METO/OB, HWCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsIKa
NPOBEACHUSI  UCCIEAOBaHUSA, JelaTh  BBIBOJAbI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTBITOB;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWI0 (PU3WYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tenl (M3y4eHHE BTOPOro 3akoHa HproTOoHa, 3akoHa
COXpPaHEHMSI HHEPIrHM, 3aBUCUMOCTb IEpHOJia KOJIEOAHUN NPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a M >KECTKOCTU MPYKUHbl U HE3aBUCUMOCTb OT



aMILUTUTYAbl MaJbIX KOJeOaHuM, NpSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHS B
IUIOCKOM 3€pKajie U CBOMCTB M300pakeHHsI MpeaMeTa B coOuparomieit
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIyYCHUs):
CaMOCTOATENIbHO  cOOMpaTh YCTAaHOBKY M3 M30BITOYHOTO  Habopa
o0OpylOBaHMUS, ONHCHIBATH XOJA ONbITA W  €ro  pe3yabTaThl,
dbopMyIHUpPOBATH BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHHI, OMpenesss
CpelHee 3HayeHHe U3MepAeMON BeJUYUHBI ((POKYCHOE paccTosHuE
coOuparomiel JuH3bl), OOOCHOBBIBATH BBIOOp crocoba H3MEpeHUs
(u3MepuTenbHOro nMpudopa);

NPOBOJIUTH HWCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C
UCTIOJh30BAaHUEM TPSMBIX W3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
NpU PaBHOYCKOPEHHOM JBMKCHHHM O€3 HA4YalbHOW CKOpPOCTH, IEpPHOJa
KoJIeOaHMI MaTeMaTHYECKOTO MasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yIiia OTPaXEHHsSI CBETA OT yIJia IMaJeHUs W Yriia MPeOMIICHUsS OT yriia
NaJieHus): IUJIAaHUPOBATh HCCIICIOBAHUE, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBATh pPE3yAbTaThl TOJYYCHHOH 3aBUCHUMOCTH
¢u3MUecKrX BEJIMYMH B BHUJAE TaOIUIl M T'PapUKOB, J1eJIaTh BBIBOIBI IO
pe3ysbTaTaM HCCIIeIOBAHUS;

IPOBOAUTh KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BEIUYUH (CpeaHsis
CKOPOCTb M YCKOpEHHE Tejla TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHus, KECTKOCTh MPYXKUHBI, KOIPOUIIHEHT
TPEHHsI CKOJBKCHHs, MEXaHuueckas pabdoTa M MOIIHOCTb, YaCTOTa H
nepuoj; KoyieOaHWi MaTeMaTUYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cuja CcOOWparoeld JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY MU
BBITIOJIHATD U3MEPEHHUsI, ClEeAys MPEUI0KEHHON MHCTPYKUUHU, BBIYUCIATD
3Ha4YCHHE BEJIMYMHBI U aHAIU3UPOBAThH MOJYUYEHHBIE PE3YJIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

coOmro1aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000opyT0BaHUEM;

pa3inuyaTh OCHOBHBIC TIPU3HAKM H3YYEHHBIX (QPU3UUYECKHX MOJIEICH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPAOE TEJO, TOUYEUYHBIH HCTOYHHK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aroMma, HYKJIOHHas
MO/JIeIb aTOMHOTO Spa;

XapaKkTepu30BaTh MPHUHLIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMUCaHUs (B TOM YHCIE:
CHHIOMETP, NATYUKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, paKera,



9XO0JIOT, OYKHM, MEepUckor, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3YysS 3HAHUSA O
CBOMCTBax (PU3MYECKUX SBICHUHM U  HEOOXOAuUMBIE (pU3MUYecKue
3aKOHOMEPHOCTH;

UCTIOJh30BaTh CXEMBI U CXEMAaTHYHBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
Opyd peUIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/ad, ONTHYECKUE CXEMBI s
IIOCTPOEHUS N300pakKEHUH B INIOCKOM 3€pKajie U coOuparolei JI1H3E;
NPUBOANTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMALMIO O  TpHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3NYECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ nMpubopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 3JI0OPOBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 TOBE/ICHUS B OKPYXKaIOLIEH cpeae;

OCYIIECTBIATh TOWUCK HWHpOpMauu (U3NIECKOTO COACPXKAHHS B
WNuTepnere, caMocTOSITENbHO (hOPMYITUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
NyTHU ONpeNeNeHus: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJTHATEIHHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NIPU BBIOJIHEHUH YYEOHBIX 3aJlaHUi HAYyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUEcKOro CoAep)KaHMs, CIPAaBOYHBIE  MaTepHalbl,
pecypebl cetu VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYIYI0;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJIBbKUX HMCTOYHMKOB (PU3UYECKOTO COJEp’KaHUs,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAaThl MPOSKTHON UM UCCIIEI0BATEIbCKON
JESTeNbHOCTH, HpPU O3TOM TIPaMOTHO  HCIOJNb30BATh  HU3yYEHHBIN
HNOHATUHHBIA amnmapar H3y4aemoro paszesia (U3MKU U CONPOBOXKAATH
BBICTYIUIEHUE IMpe3eHTalue ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
Pazgen 1. Mexanuueckue siBJIeHUS
MexaHn4ecKoe IBMKECHHUE U CTIOCOOBI €T0 bu6moreka [IOK
1.1 10 1
ONMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOTbL COXpATIeHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
2.1 Mexanudueckue KoJjieOaHus 7 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRIC BOTHEL. SBYR https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 2 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6



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

Pa3nen 4. CBeToBbIE SIBJEHUA

4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 2 bubmmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2 JIMH3BI ¥ OITHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
4.3 Pa3znosxenue Genoro ceeta B CEKTP 3 2 buommorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bu6moreka [IOK
A 41 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> (Tpoetiiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTopuTe/ 1bHO0-00001IAK0 1M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHME, 9 KJTACC

KoandecTBO 9acoB

DJIeKTPOHHbIE
Ne IIpakTuy
Tema ypoka KonTpoJbHble Jlata usyyenuss | nuppoBbIe
n/n Bcero ecKue
padoTsI odpa3oBaTejibHbIE
padoThbI
pecypchl
1 MexaHnueckoe ABUKEHUE. 1 03.09.2024
MarepunanbHas TOUka
5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 9ag 05.09.2024 bubmoreka [IOK
MEXaHHYECKOTO JBUKCHHS 96 06.09.2024 https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE IPSIMOTTMHENHHOE 1 9a 06.09.2024 bubmuorexa [JOK
TBIKCHUE 968 09.09.2024 https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE IpsAMOIIMHEWHOE
4 nerkeHne. CpeHss 1 MTHOBEHHAs 1 10.09.2024
CKOPOCTh
5 [IpsMonuHETHOE paBHOYCKOPEHHOE 1 9ap 12.09.2024 bubmmorexa [JOK
JIBMDKEHHE. Y CKOpEHHE 96 13.09.2024 https://m.edsoo.ru/ff0ad8d4
. C;o;)oczbonpﬂMo:HHeH;Iozz) paBHOYC- . 92 13.09.2024
HOPGITHOTO ABIDKCHIA. % paHi 968 16.09.2024
CKOPOCTH
7 SPHNQJBLQHSES efﬁﬁ?ﬁ yii‘ﬁfﬁfﬁ Ef,na 1 1 17.00.2024 | Duomorera LOK
DI PABHOyEIop "H o https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IIOCKOCTH
3 CBobOoanoe manenue Tei. OmbIThl 1 9aB 19.09.2024
lamunes 96 20.09.2024
PaBHOMEpHOE JABMIKECHHE IO OKPYXK-
9 Hoctu. [lepuon u yacTora oOpamieHus. 1 9a 20.09.2024 bubmmoreka [JOK

JIuHeliHas U yrioBasi CKOpOCTH

968 23.09.2024

https://m.edsoo.ru/ff0ael76



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

10 [lenTpOoCcTpeMUTEIHLHOE YCKOPCHUE 24.09.2024
11 [Tepebiii 3akoH HetoToHa. BekTop cuiibi Pap 26.09.2024 | - buborexa LIOK
96 27.09.2024 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 9a 27.09.2024 bubnuoreka [JOK
PaBHozelicTBYIOIIAs crta 96 30.09.2024 https://m.edsoo.ru/ff0ae72a
Tpetuii 3axkon Herorona. Bub6nuoreka IJOK
13 CI})/HepnomuI/IsI cuIl 01.10.2024 https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha npruMeHeHUE 9as 03.10.2024 bubmuorexa [JOK
3akoHOB HbroTOHa 96 04.10.2024 https://m.edsoo.ru/ff0aeb6c
15 Cuna ypyrocri. 3axon I'yka 9a 04.10.2024 BI/I6J'I.I/IOTeKa LHOK
968 07.10.2024 https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amay no teme «Cuna 08.10.2024
YIPYrOCTH
17 JIP Ne2 «Ompenenenune 5KeCTKOCTH 9ap 10.10.2024 bubmmoreka [JOK
MIPY>KUHBD) 96 11.10.2024 https://m.edsoo.ru/ff0aee28
18 Cuna penus 9a 11.10.2024 Bubmuoreka IJOK
968 14.10.2024 https://m.edsoo.ru/ff0af738
Pemenne 3agau mo teme «Cuita Bubmuoreka IJOK
19 TPEHHS» 15.10.2024 https://m.edsoo.ru/ff0afa26
20 JIP Ne3 "Omnpenenenue kodhdunnrenta 9ap 17.10.2024 bubnmoreka [IOK
TPEHUS CKOJIbXKEeHHUs" 96 18.10.2024 https://m.edsoo.ru/ff0af8be
21 ;i?oiiizégiﬁifi;?::;iﬁ?ﬁ;; 9a 18.10.2024 bubnmnoreka [TOK
" 968 21.10.2024 | https://m.edsoo.ru/ff0afb8e
TPEHUs
Cuna TSDKECTH M 3aKOH BCEMUPHOTO
TSATOTEHUS. Y CKOPEHHE CBOOOIHOTO BuGorexa [IOK
22 najieHus 22.10.2024

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

VYpok-koHdpepenuus "J[Buxenue Ten

23 BOKPYT IPaBUTAIHOHHOIO [IEHTPa Pa 24.10.2024
96 25.10.2024
(Conneunas cucrema). ["anakTuxu"
24 Pemienne 3agau mo teme "Cuma Tsbxec- 9a 25.10.2024 Bu6nuoreka IJOK
TH ¥ 3aKOH BCEMUPHOTO TATOTCHHUS" 968 05.11.2024 https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuYeCKasi CKOPOCTb. 9a 05.11.2024 bubnuoreka [JOK
HeBecomocTh u meperpy3ku 968 07.11.2024 https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTrepuanbHONW TOUKH.
A6"COJHOTHO TBEpIOE Ten?. PaliHOBeCI/IC 9a 07.11.2024 Bumiorexa LIOK
26 TBEPJIOTO TN C 3aKPEIUIEHHON OChIO 96 08.11.2024
https://m.edsoo.ru/ff0afe36
BpameHuss. MomeHT cuibl. LlenTp 98 11.11.2024
TSKECTH
PaBHOBecue MaTepuanbHON TOUKH. AO-
COIIFOTHO TBEpAOE Teno. PaBHOBecue 9a 08.11.2024
27 TBEPJIOTO TeJa ¢ 3aKPEIIEHHON OChIO 96 11.11.2024
BpamieHusi. Moment cunsl. Llentp 98 12.11.2024
TSDKECTH
08 Pemienue 3amau mo reme "MomeHT 9a0 12.11.2024 Bubmuoreka IJOK
cuibl. LlenTp TsokecTr" 98 14.11.2024 https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJILHOM paboTe 1Mo 9a 14.11.2024 Butmmorexa LIOK
29 teme "MexaHHuecKoe ABHKEHHE. 96 15.11.2024 https://m. edsoo.ru/ff0b0408
Bsaumopeiicteue ten" 98 18.11.2024
KP Nel no reme "Mexanndeckoe 9a 15.11.2024 bubnnoreka [JOK
30 nBkeHne. BzanmoneiicTeue Ten" 90 18.11.2024 https://m.edsoo.ru/ffOb06ec
98 19.11.2024
Nmnynec Tena. UMmynbse cunbl. 3aKoH
31 COXpaHEHUSI UMITYIIbca. YTIPYroe u 9a0 19.11.2024 bubmmoreka [JOK

HEYNpyroe B3auMoJIeiCTBUE

98 21.11.2024

https://m.edsoo.ru/ff0b07fa



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

Pemenue 3agau mo reme "3akoH

92 21.11.2024

bu6nuoreka IJOK

32 96 22.11.2024
COXpaHCHHUS UMITYJIbca" 08 25.11.2024 https://m.edsoo.ru/ff0b096c
" 9a 22.11.2024
33 VY pok-koHpepeHIus PeaKTI/IBHOHC 96 25.11.2024
JIBMDKCHHUE B TIPHPOJIC M TEXHHUKE OB 26.11.2004
34 Mexanundeckasi paboTa ¥ MOIIHOCTb 9a0 26.11.2024 Brbmmorexa LIOK
98 28.11.2024 https://m.edsoo.ru/ff0b0a84
PaboTa CHIIbI TSHKECTH, CHITBI 9a 28.11.2024 bubnmoreka [JOK
3 YIPYTrOCTH U CHIIBI TPEHHS 9629.11.2024 https://m.edsoo.ru/ff0b0db8
98 02.12.2024
JIP Ne4 «Omnpenenenne pabOThI CHITBI 92 29.11.2024
36 TPEHHS TIPU paBHOMepH?M JIBHKCHUH 96 02.12.2024
TeJIa M0 TOPU30HTATBEHON 08 03.12.2004
TIOBEPXHOCTH
37 CBs13b DHEPruM U PadOTHI. 9a6 03.12.2024
[TorennmanpHast SHEPTUS 98 05.12.2024
Kuneruueckas sueprus. Teopema o 9a 05.12.2024 Bubmuoreka I[JOK
38 KHHETHYECKON SHEPTUU 96 06.12.2024 https://m.edsoo.ru/ff0b0c32
98 09.12.2024
3aKOH COXPaHEHMs SHEPIUH B 9a 06.12.2024
39 96 09.12.2024
MCRATIEE 98 10.12.2024
40 JIP No5 «M3yueHune 3akOHA COXpaHCHHS 9a610.12.2024 bubnmnoreka [TOK
SHEPIUNY 98 12.12.2024 https://m.edsoo.ru/ff0b12fe
9a 12.12.2024
41 KonebarenpHo€e IBUXEHUE U €0 96 13.12.2024 bu6mmoreka IJOK

XapPaKTCPUCTHUKU

98 16.12.2024

https://m.edsoo.ru/ff0b1858



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

3aryxaroniue KoneoaHus.

9a 13.12.2024

bu6nuoreka IJOK

42 96 16.12.2024
Beinyxennsie konebanus. Pezonanc 08 17 12.2024 https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil ¥ NpyKUHHBII 926 17.12.2024
MasTHUKH 98 19.12.2024
YPOK-I/ICCJICILOBaHI/If: «3aBHCHUMOCTh 9a19.12.2024 Bumiorexa LIOK
44 nepuoja KonebaHui OT JKEeCTKOCTH 96 20.12.2024
https://m.edsoo.ru/ff0b197a
NIPYKHAHBI U MacChI IPy3a» 98 23.12.2024
v 9a 20.12.2024
45 penparierye BHCPF;H rpu 96 23.12.2024
MEXAaHNYCCKNX KOJICOaHUAX OB 24.12.2024
P Ne
45 JIP N6 «O“p‘?e“efme Hactotet i 9a6 24.12.2024 | BuGmnorexa [IOK
FIEpHOIA KOTCDATIH MPYRIHHOLO 9B 26.12.2024 https://m.edsoo.ru/ffOblaec
MasgATHUKa»
JIP Ne7 <<Hp086pKavH63aBI/ICI/IMOCTI/I 9a 26.12.2024 BuGmmorexa LIOK
47 neproa KoueOaHuil rpy3a, O BEIICH- 9627.12.2024
https://m.edsoo.ru/ff0b197a
HOT'O K HUTH, OT MacChl TPy3a» 98 13.01.2025
Mexannueckue BoiaHbI. CBOMCTBa 9a 27.12.2024
Bubmuoreka IJOK
48 MEXaHW4YEeCKUX BOJH. [IpogonbHbIe 1 96 13.01.2025
https://m.edsoo.ru/ffOb21fe
MOTNEPEYHBIE BOJTHBI 98 14.01.2025
19 | sorm s seamenn none. Cofommeonrs 945 14.01.2025
BABRCPA ' 98 16.01.2025
BOJIHBI
3 p 9a 16.01.2025
50 ] :yKE.1 aCIpOCTPaHCHHE U OTPAKEHUE 96 17.01.2025
- 98 20.01.2025
Ypoxk-uccnenoanue "Hadmonenue 9a 17.01.2025
51 3aBUCHMOCTH BBICOTHI 3BYKa OT 96 20.01.2025

4acTOTHI"

98 21.01.2025



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

I'poMKOCTE 3ByKa U BBICOTA TOHA.

926 21.01.2025

52 AKYCTUYECKHI pEe30HaHC 98 23.01.2025
53 Vpok-koHbepeHius "YabTpa3ByK U gg ii?ﬁigii bubmumorexa [JOK
HH(Pa3BYK B IPUPOJIC U TEXHHUKE 98 27.01.2025 https://m.edsoo.ru/ff0b23ca
ITonroroska k KP Ne2 o teme 9a 24.01.2025
Bubnuoreka IJOK
54 "3akoHbI coXxpaHeHus. MexaHu4yeckue 96 27.01.2025 httos://m.eds00.ru/ffob25f0
Kosie0aHus ¥ BOJTHBI" 98 28.01.2025
55 KP Ne2 no teme "3akoHBI COXpaHEHUS. 9a6 28.01.2025
Mexannyeckue KoiaebaHus U BOTHBI" 98 30.01.2025
DIIEKTPOMArHUTHOE TIOJIE. 9a 30.01.2025 Bub6mmoreka [IOK
%6 DIIEKTPOMArHUTHBIE BOJIHBI 96 31.01.2025 https://m.edsoo.ru/ff0b2abe
98 03.02.2025
9a 31.01.2025
57 CBo¥iCTBa 3JIEKTPOMArHUTHBIX BOJTH 96 03.02.2025
98 04.02.2024
Ypok-kordepentus "llkana
58 AJIEKTPOMAarHUTHBIX BOJH. 9a6 04.02.2025 bubnmoreka [IOK
Hcnonb30BaHKe 3JIEKTPOMAarHUTHBIX 98 06.02.2025 https://m.edsoo.ru/ff0b2fe6
BOJIH U1l COTOBOM CBSI3H"
yp(iK-I/ICCJ'Ie,JIOBaHI/Ie "Uzyuenune 9a 06.02.2025 Butmmorexa LIOK
59 CBOICTB DJIEKTPOMArHUTHBIX BOJIH C 96 07.02.2025 https://m.eds0o.ru/fOb2c6e
MTOMOIIIbEO MOOMIILHOTO TennedoHna" 98 10.02.2025
Pemenue 3aau Ha ornpeiecHIE 9a 07.02.2025
60 Y4acTOTHI ¥ JUTMHBI JIEKTPOMArHUTHOM 96 10.02.2025
BOJIHBI 98 11.02.2025
DUICKTPOMArHHTHAS PUPOLa CB?Ta' 9a6 11.02.2025 bubmuorexa [JOK
61 Ckopoctb cBeta. BoimHOBBIE CBOHCTBA

CBCTa

98 13.02.2025

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Ucrounuku ceera. [Ipsimonuuelinoe

9a 13.02.2025

bu6nuoreka IJOK
62 pacrmpocTpaHeHue CBeTa. 3aTMEHHS 96 14.02.2025
https://m. TU/ff
Comrta u Jyser 05 17.02.2025 | Nups://m.edsoo.ru/fi0b3658
. . 14.02.202
3aKkoH OTpakeHUs CBETa. 3epKajia 9a 14.02.2025 Bumiorexa LIOK
63 Pemienue 3aau Ha IpUMEHEHHE 3aKOHA 96 17.02.2025 )
https://m.edsoo.ru/ff0b38c4
OTpakeHUs CBETa 98 18.02.2025
64 [Ipenomnenue cBera. 3akoH 926 18.02.2025 bubmuorexa [JOK
NPEOMJICHHS CBETa 98 20.02.2025 https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA. 9a 20.02.2025 BuGmmorexa [IOK
65 Hcnonp3oBaHue MOIHOTO BHYTPEHHETO 96 21.02.2025
https://m.edsoo.ru/ff0b3c5c
OTpaXeHUS B ONTHYECKUX CBETOBOJAX 98 24.02.2025
JIP Ne8 "MccnenoBanve 3aBUCUMOCTH 92 21.02.2025
S e 2002002
i fan PAHIHE BO3yX 98 25.02.2025
CTEKJIO
o Ypok-KoHpepeHus I/ICHOJ'IBSOBaI‘{I/Ie 946 25.02.2025
MIOJTHOTO BHYTPEHHETO OTPAXKCHUS: ) 08 27.02.2025
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b
9a27.02.2025
68 JIun3el. OnTHYECKAst CHIIA JINH3BI 96 28.02.2025 ﬁg?ﬁ:iﬁigﬁﬁl fr0b3f2c
98 03.03.2025 .M. 20800
9a 28.02.2025
. a bubmuoreka IIOK
69 [TocTpoeHune n300paskeHUH B JIMH3aX 96 03.03.2025 httos://m.edsoo.ru/fobddda
95 04.03.2025 DS/ EE500.
70 H;C(J:fogﬂHigfgiﬁ;iﬁ;%?g;;f0 9a6 04.03.2025 bubmuoreka IIOK
P . " 98 06.03.2025 https://m.edsoo.ru/ff0b4206
coOuparomeit TMH3bI
" 9a 06.03.2025
71 Ypok-koHdpepenus "OnTuyeckue 96 07.03.2025 bubmmoreka [JOK

JIMH30BbIe IPUOOPHI"

98 11.03.2025

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

9a 07.03.2025

b K
72 I'na3 kak onTuueckast cucrema. 3peHue 96 11.03.2025 htI/tIG:'I;I/(r)I:ZI;ic]i)Oru 1004684
95 13.03.2025 S./IM.€as00.
11.03.202
n e e 5 140
P P 98 17.03.2025
Pasnoxenue Genoro cBeTa B CIIEKT. 9a 13.03.2025 Bumiorexa LIOK
74 OmnbiTel HeroToHa. ClioskeHUE CHIEK- 98 17.03.2025
https://m.edsoo.ru/ffOc0f4c
TPaJIbHBIX 1IBETOB. Jlucnepcust ceera 96 18.03.2025
JIP Nel0 "OmnbIThI IO Pa3JI0KEHUIO 94 14.03.2025
0enoro cBeTa B CIIEKTP M BOCIIPUATHIO bubmmorexa [{OK
7 BETA MPEIMETOB MIPU UX HAD 98 18.03.2025 https://m.edsoo.ru/ff0c0e2a
pmeT e it i PaboAeHT 98 20.03.2025 0S./7M.ES00.
4epes3 1IBETOBBIE (PHITBTPHI
Ypok-nipaktukyMm "BomHOBBIE CBOWICTBA 9a 18.03.2025
76 CBeTa: TUcTepcust, HHTephEepeHIINs U 96 21.03.2025
g paxmms"” 98 01.04.2025
Ombitel Pesepdopa u mianerapHas 9a 20.03.2025 Bbubimoreka [JOK
7 96 01.04.2025 https://m.edsoo.ru/ff0c12a8
ML aToMa 98 03.04.2025 0./ ECS00.
9a 21.03.2025
78 [Tocrymnater bopa. Monens aroma bopa 96 04.04.2025
98 07.04.2025
Hcnyckanue n nornomefme cBeTa 9a 01.04.2025 Butmorexa [IOK
79 aromoM. KBanTsl. JIuneituaTsie 96 07.04.2025 httos-//m.edsoo. ru/ffocL44c
CIIEKTPBI 98 08.04.2025 ./, '
" 9a 03.04.2025
80 Ypok-npaktuky™m "Habnronenne 96 08.04.2025 bu6mmoreka IJOK

CIIEKTPOB UCITyCKaHUs"

98 10.04.2025

https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

9a 04.04.2025

81 PangnoakTUBHOCTD U €€ BUIBI 96 11.04.2025 E§6§2:Zzzi?§/ﬁ% 1672
95 14.04.2025 S:/7M.S00.
9a 08.04.2025
Crpoenue aroMHoro sigpa. Hykinonnas a bubnmorexa [{OK
82 MOJIETTh 96 14.04.2025 https://m.edsoo.ru/ffOc18ac
e OB 15.04.2025 TR
PajimoakTHBHBIE IPEBPAIICHUSI. 92 10.04.2025 bubmuoreka IJOK
83 154 96 15.04.2025 https://m.edsoo.ru/ff0clal4
sorony! 98 17.04.2025 S:/7M. 2S00,
Pemienne 3agau mo Teme: Bubnuoreka IJOK
84 18.04.2025
"ParoakTHBHBIE TpeBpanieHus " https://m.edsoo.ru/ffOclb4a
85 I 968 21.04.2025
epuoz moypacmasa 9a 22.04.2025
o6 VSOK'SOH‘bepeHHH; epaﬂema”“:m’le 968 22.04.2025 | BuGmmorexa [JOK
VISHYHICHIL B TPHPOZE, MEAILIHE, 9223.04.2025 | hitps://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHbie peakiu. 3aKOHBI
Bubmuoreka IJOK
87 COXpaHEHUS 3apsIOBOT0 U MacCOBOTO 24.04.2025 https://m.edsoo.ru/fOCLC58
qucen
88 DHeprus CBs3HU aTOMHBIX sifiep. CBs3b 9a6 25.04.2025 bubnmoreka [IOK
Macchl U SHEPTUU 9B 28.04.2025 https://m.edsoo.ru/ff0cld7a
89 PemeHHei 3aga4 o teme " nepHbie 99.04.2025
peaxuu
90 Peaknnu cuHTe3a U IeIeHus ;mep." 30.04.2025 bubmuoreka IIOK
Hctounuku suepruu ConHIa 1 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenuus "SAnepuas
o1 sHepreThka. JIeicTBrs painOaKTHBHBIX 968 05.05.2025

H3Hy‘ICHHﬁ Ha XHUBBIC OpFaHI/BMH"

92 06.05.2025



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

ITonroroska k KP Ne3 o teme
"DNeKTpOMarHuTHOE MOJeE.

bu6nuoreka IJOK

2 7.05.202
o DJIeKTPOMArHUTHBIC BOJIHBIL. 07.05.2025 https://m.edsoo.ru/ff0c223e
KsanToBsie siBneHus"
KP no teme Ne3 "DnexkrpomarautHoe
93 noJie. DJIeKTPOMarHUTHHIE BOJTHBI. 12.05.2025
KsanToBwie sBneHus"
[ToBTOpenue, ob6obmenue. JIP o kypey bubmuorexa [JOK
4 13.05.202
o "B3aumoneiictaue texn" 3.05.2025 https://m.edsoo.ru/ff0c245a
o [ToBTOpenue, o6o0menue. Pemenne 14.05.2075 BuGmmorexa [IOK
pacqe"Tme u Ka‘{eCTBeHHLI)f' 3aj1a4 1o .05. https://m.eds00.ru/f0c2572
TeMe "TerToBbIe TPOLECCHI
55 | paoacns » sescermenmans sune 1 oa0 15.05.2025 | BGmiorera LIOK
P 8 o 96 16.05.2025 https://m.edsoo.ru/ff0c2a22
teme "KII]] TenmoBeIX aBurarenei’
II 600 .P
. D 9ap 16.05.2025 | Butmorexa [IOK
PACHETHBIX I KaHCCTBEHHBIN SaAat 1 96 19.05.2025 https://m.edsoo.ru/ff0c2b30
teme "KII] anekrpoycTanoBOK"
o8 gggzozfgﬂj;l‘;tsofggjf; e 925 19.05.2025 | Bubmiorexa [OK
" PaTOPHbIC P \ pey 96 20.05.2025 https://m.edsoo.ru/ff0c2c52
CBeToBbIC SIBIICHUS
0 [ToBTOpEHUE, 0606?;6HI/IC. Pabora c 0,058,209 BuGmiorexa LIOK
TERCTAMIL TIO TEME aKOi{H o https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
100 iiiiifﬁii?ﬁf ?;f:;eeé;f; . 21052025 | Promorexa LIOK
" o https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, o6oduieHne. Padora ¢
b K
101 Tekctamu 1o Teme "CBeToBbIe 22.05.2025 uomorexa LO

saBieHnsa"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c223e
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https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o600menne. Pabora ¢

102 TekcTaMu 1o TeMe "KBanroBas u 1 23.05.2025
snepHast puzuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka 9 knacc/ Ieppiukun .M., I'ytaux E.M., IBanos A.U. u np.

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
dusuka. 9 knace: yuebHo-meTonuueckoe nocoodue / A.E. Mapown, E.A.

Mapom. - 5-e u3na., crepeotun. - M.: JIpoda, 2019

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccwuiickas snextponnas mkona POII https://resh.edu.ru/, 6uommorexa [TOK

Poccuiickuii 001meoopa3oBarenbHbIi optan http://experiment.edu.ru

Enunas xomnekmus nudpoBeIX 00pa3oBaTEILHBIX PECYPCOB

http://school-collection.edu.ru

denepanbHBIA IEHTP HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PIIOP)

http://fcior.edu.ru
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