MyHuImnanpHoe OI0IKETHOE 001Ie00pa30BaTEIHLHOE YIPEIKICHUE
"Cpennsia o01eoOpa3oBaTenbHas mkoja Ne 21 umeHu Bpada-TepaneBTa
XonomsiHCcKoTo Ceprest MuxaiinoBuya" MyHUIIUTIATIEHOTO 00pa30BaHuUs

ropojckoit okpyr Cumpepomnons Pecrybnuka Kpeim
(MBOY "COHI Ne 21 um. C.M. Xonomsiackoro" I'. CUM®EPOIIOJIb)

AHHOTauMs K padoyeii mporpamMmme
y4eOHOro npeamera «pusuka

Pabouyas mporpamMma yue6HOro npeamera «husuka» 00s3aTEILHON IPEAMETHON
o6nactu «dusnkay» paspabotana B coorserctsuH ¢ 1. 31.1 ®I'OC HOO', ®OII
HOO? u peanusyercst 1 rox 9 kmace

PaGouas mporpamma paspaborana rpynmnoi yuutenem Hosukopoit JI.P. B
COOTBETCTBHH C MOJOKEHUEM O pabOUUX MpOrpaMmax U ONpeesieT OpraHu3aluio
0o0pa30BaTeNbHON JIEATEIbHOCTH YYUTEIEM B IIKOJE IO OINPEACICHHOMY
y4eOHOMY MpeaMeTy «hu3uKa

Pabouass mporpamma yweOHoro mnpeamera ssisercss dactbto OOII HOO,

ONPEAEISAIONIEH:

- 1IEJIM U 33J]a4 U3yYeHHUs Y4eOHOTO IpeaMeTa

- COJIepKaHuE;

- IJIAHUPYEMbIE  PE3YyJIbTaThl (JIMYHOCTHBIE, MeTanpeIMETHBIE,
MPEAMETHBIE);

- TEMaTUYECKOE TUIAHUPOBAHUE C yUE€TOM pabouel mporpaMMbl BOCITUTAHUS
1 BO3MOKHOCTBIO HcIoab30Banus DOP/LIOP.

KonnuecTBo yacoB 715 peanu3auu nporpaMmsl: 9 kiiacc — 68 4acos.

PabGouast mporpamMma oOCyXJeHa M TPUHATA PEHICHUEM METOJIUYECKOTO
oObeAMHEHUsI M  COIJlacOBaHa  3aMECTUTENEM  JIUpeKTopa Mo  y4eOHO-
BocniutatensHoil pabore MBOY «COLI Ne 21 um. C.M. X0oJOMSHCKOro» T.
Cumdepomnons.

IIpuka3 Munnpocsemienuss Poccum ot 31.05.2021 Ne 287 «O6 yrBepxkaeHHHu (HeaepaabHOro
rOCYZIapCTBEHHOIO 00pa30BaTEIbHOIO CTAaHJApTa OCHOBHOrO OOIero o0pa3oBaHus» (3aperecCTpUPOBAHO B
Mumntocte Poccun 05.07.2021 Ne 64100)
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[Mpuka3z Munnpocsemnienns Poccun ot 18.05.2023 Ne370 "O6 yTBepkaeHun (eneparbHOi

00pa3oBaTeIbHOM NporpaMMbl OCHOBHOT 001iero oopaszosanus” (3aperncrpupoBano B Munrocte Poccun
12.07.2023 Ne 74229)

Hara: 28.08.2023
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HOACHUTEJBHASA 3AIINCKA

[TporpamMMma o ¢u3rke Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs COCTaBJICHA

Ha OCHOBE MOJIOKEHUM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOW 00pa3zoBaTelibHOM Tporpammel, npeactaBieHHbx B PI'OC OO0, a takxke
yaétoM (enepanpHON paboueli mporpaMMbl BocuTaHus U KoHIlenuu npenoaBaHus
yueOHoro npeamera «dDuznkay.
Comepxanue  mporpaMMmbl 1m0 (U3MKE ~ HampaBieHO Ha  (OpPMHUPOBaAHHE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA U OpraHU3allui0 U3yuyeHus (pu3uku
Ha JEeATEJIbHOCTHOM OCHOBE. B mporpamme mo ¢usmnke y4UTHIBAIOTCS BO3MOYKHOCTHU
ydueOHoro mnpeamera B peanuzanuu TpedoBanuit ®I'OC OOO k MIaHUPYEMbIM
JUYHOCTHBIM M METaIllpeIMETHBIM pe3yJbTaTaM OOyUYeHHs, a TAKKe MEXIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAayYHbIX YY€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
00pa3oBaHUs.

[TporpamMma mo ¢Qu3uke ycTaHaBIMBAaeT pacIpeleieHHe YYeOHOro marepuaia Io
rogaMm oOydeHus (MO Kiaccam), MpeajaraerT MNPUMEPHYIO IOCIEI0BaTEIbHOCTh
U3YYEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCS.

[Tporpamma mo ¢usuke paszpaboTaHa C LEJIBI0 OKa3aHHUA METOAMYECKON MOMOIIU
YUYHUTENIO B CO3/IaHUU paboueil MporpaMMBbl Mo Y4eOHOMY MPEIMETY.

®duzuka SBISETCA CHUCTEMOOOpA3yIOIIMM JJIsi €CTECTBEHHO-HAYYHBIX  YUYEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLECCOB M SIBJICHUIA,
U3y4aeMbIX XHMHEH, Ouoyiorueii, actpoHoMue u ¢usndeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyUYHYI0 KapTHUHY MHpa, NPENOCTaBisgeT HauOosee sCHbIE
o0pa3upl MPUMEHEHUs HAYYHOrO METOJa IO3HAaHUsS, TO €CTh CHoco0a MOJIy4YEeHHS
JOCTOBEPHBIX 3HAHUW O MHUpE.

OnmHa w3 TIIAaBHBIX 3a1ad  (U3UYECKOrO OOpa30BaHHMS B CTPYKType OOIIEro
oOpa3oBaHHMsi COCTOMT B (OPMHUPOBAHUU ECTECTBEHHO-HAYYHOH T'PaMOTHOCTH W
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuyenue ¢usnku Ha 0a30BOM ypOBHE NpPEANojaraeT OBJAJICHUE CIEeAYIOIUMU
KOMIIETEHTHOCTSIMH,  XapaKTepU3YIOIIMMH  €CTECTBEHHO-HAYYHYI0  TI'PaMOTHOCTb:
HAy4YHO OOBSACHATH SIBJICHUS; OICHUBATh W TOHUMATh OCOOCHHOCTH HAyYHOTO
WCCJICIOBAHUSI; MHTEPIPETUPOBATH JAHHBIC U WCIIOJIH30BATh HAYYHBIC JTOKA3aTEIHCTBA
JUTS TIOJTyY€HUS BEIBOJIOB.

[enu u3ydenus: PU3UKU Ha yYpOBHE OCHOBHOI'O OOIIIET0 0Opa30BaHUs ONPECICHBI
B Konnenmuu npenogaBanus yueOHoro mnpeamera «®Duszmka» B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccutickon Oenepanunu, peAU3YIOLINX OCHOBHBIE
oOuieoOpa3oBarenbHble  HPOrpaMMBbl,  yTBEpkAEHHOM  pemenueM  Komnerun



4

MunuctepcTBa npocsenieHus: Poccutickoit @enepanuu (mpotokois oT 3 mexkadbps 2019
r. Ne TIK-4BH).

Lenu u3ydenuss GU3UKU: TPUOOPETEHUE UHTEpPECA U CTPEMIICHUSI O0yUYaroIMXcs K
HAyYHOMY U3YYEHHUIO TMPHUPOJIbI, Pa3BUTUE WX HWHTEIEKTYaJbHbIX M TBOPYECKUX
CIOCOOHOCTE;
pa3BUTHE TPEACTABICHUA O HAYYHOM METOJe TO3HaHUS H  (PopMHpOBaHHE
HCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3YUYEHUSI OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKHU;
dbopMHpoBaHUE TPEICTABICHUNA O POJM (PU3UKH TSI Pa3BUTHSI APYTHX €CTECTBEHHBIX
HayK, TCXHUKH U TEXHOJIOTHH;
pa3BUTHE TMPEIACTABICHUH O BO3MOXKHBIX cdepax Oynymeill mnpodeccuoHanbHON
NeSATETLHOCTH, CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajdbHEHIIeMy 00yYEeHUIO B 3TOM
HaIpaBJICHUMU.

JlocTrkeHHne 3TUX LeJed NporpaMMbl MO (PU3UKE HA YPOBHE OCHOBHOI'O OOLIETrO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:
npuoOpeTeHNe 3HAHUW O JAUCKPETHOM CTPOCHUM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOpeTeHNe yMEHUM ONHUChIBaTh U OOBACHATH (U3UYECKUE SBJICHUS C
UCTIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHMIA
OCBOGHHE METOJIOB PEUICHHs] MPOCTEUIINX pacCUYETHBIX 3aJad4 C HCIOJIb30BAaHUEM
bu3NUeCKUX MOJIENIeH, TBOPUYECKUX U MPAKTUKO - OPUCHTUPOBAHHBIX 3a]1a4;
pa3BUTHE yMEHUW HaOIIOJaTh MPUPOJHBIC SBICHUS ¢ BBHINOJHATH  OIBITHI,
nabopatopHble pabOThl M IKCIEPUMEHTAIBHBIE WCCIEAOBAHUS C HCIOIH30BAHHEM
WU3MEPUTEITLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB PabOTHI ¢ HHPOpMarued (PU3NYECKOro COJEpKaHUs, BKIIOYAs

uHOPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (U3HKH, aHAIW3 U KPUTUUYECKOE

OIlCHUBaHUE WH(OPMAITUH;

3HAKOMCTBO CO cpepamu MpodheCCUOHAIBHON JIeATeIbHOCTH, CBI3aHHBIMU C (DU3UKOU, U

COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JTOCTHKEHUSAX (PU3HMICCKON HAYKH.
Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETo

oOpasoBanus oTBOAUTCS B 9 Kitacce — 68 yaca (2 yaca B HEZIETIO).

[Ipenyaraemerii B mporpamMme 1o (Gpu3uke nepeueHs 1abopaTOpHBIX pabOT U OMBITOB
HOCUT PpEKOMEHAATEIbHBIA  XapakTep, YYWUTEIb JelaeT BHIOOpP TPOBEACHHUS
7a00paTOpHBIX pPabOT H OMBITOB C YYETOM HMHAWBHIYaTbHBIX OCOOCHHOCTEH
0o0ydJarommxcsi, CIHUCKa OJKCIEPUMEHTAIBHBIX 3aJaHUi, NpEIaraéMblX B pPaMKax
OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa Mo (hu3HKe.



COJEPKXAHUE OBYUYEHUA

9 KJIACC
Pa3nen 1. Mexanuuyeckue siBJeHHA.

Mexannueckoe  ABWKeHHe.  MarepuanbHas — Touka.  Cucrema  OTcuéra.
OTHOCHUTEIIBHOCTh ~ MEXaHWYECKOIO  JIBJKEHHsS. PaBHOMEpHOE MpAMOJIMHENHOE
nBkeHue. HepaBHomepHOe mpsiMoinnHelHOe ABmkeHue. CpeaHsss U MIHOBEHHas
CKOpOCTB TeJla IIPU HEPABHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsAMoJuHEHoe JBukeHue. CBOOOJHOE MajieHue.
OmnbiTel ['anunes.

PaBHOMepHOE JBH)KEHHE 10 OKpYykHOCTH. Ilepmox u yacrota oOpaleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[IepBeiit 3ak0H HeroToHa. Bropont 3akoH Herotona. Tpetuit 3akon Herorona. [lpunnun
CYIEPIO3ULINU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CHIIa TPEHUSI CKOJIBKEHUS, CUJa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOPEHHE CBOOOJHOrO MaJCHHUS.
JIBrxenue 1a”er BOokpyr Cosnna. IlepBas kocmuueckas ckopoctb. HeBecomocTs n
IIEpErpy3KH.

PaBHOBecue MarepuanbHOM TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.
Nmnynece tena. U3meHenne umiynbsca. UMmynbe criibl. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa cun TSXKECTH, YNPYroCTH, TPEHHS.
Cs3p osHepruu W padoThl. lloTeHuManbHAass »3HEprus Tena, MOAHITOrO0 Haj
MIOBEPXHOCTHIO 3eMiu. lloTeHumanbHass sHeprus cxkatod mpykuHbl. KuHernueckas
sHeprusi. Teopema O KHHETHYECKOW SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPI'UH.
emoncmpayuu.

1. HaOnroneHrne MEXaHUYEeCKOTO ABUKEHUS Tella OTHOCUTENIbHO PAa3HBIX TEJ OTCUETA.
2. CpaBHeHHUE NyTeH U TPACKTOPUI IBHXKEHHS OJTHOTO U TOTO € Tela OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

3. H3mepeHue ckopocTH U yCKOPEHUS MPSIMOIMHEHHOTO IBUKEHHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JABUKECHHUSI.

5. HaOmronenue ABMKEHUS TeJia O OKPYKHOCTH.

6. HaOmroneHne MeEXaHMYECKUX SBJICHUM, MPOUCXOSAIIMX B CHCTEME OTCUéTa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU OTHOCHTEIIBHO KaOWMHETa
buzukm.

7. 3aBUCHUMOCTb YCKOPEHUS TEJIa OT MAcChl Tejia U IEUCTBYIOIIEH Ha HETO CUJIBI.
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8. HabGmioneHnue paBeHCTBA CUJI IPU B3aUMOJICUCTBUU TEJL.

9. U3menenwue Beca Tena MpH YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya umiynbca IpU B3aUMOJICHCTBUU TEIL.

11. IIpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEN.

12. CoxpaHeHue UMITysbca MPU HEYIPYTOM B3aUMOJAECHCTBUU.

13. CoxpaneHue uMIysbca Mpu aOCOIOTHO YIPYTOM B3aMMOACHCTBUH.

14. HaOmroneHne peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHue MEXaHUYECKON PHEPTUH NTPU CBOOOTHOM IaICHUH.

16. CoxpaHeHue MEXaHMYECKON OHHEPruM NpH JABWXKEHUU Tejla MOJ JIEHCTBUEM
IPYKUHBI.

Jlabopamopnvie pabomel u onvimol.

1. KonctpyupoBaHue TpakTa Ajsl pa3roHa U JaJIbHEHIIEr0o paBHOMEPHOTO JBUKEHUS
HIapUKa WINA TEIEKKH.

2. OrmpeneneHue cpeiHEd CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUKEHUS IIapHKa 10
HAKJIOHHOU TTOCKOCTH.

3. OrmpeneneHue YCKOPEHHsI Tella MPH PaBHOYCKOPEHHOM JIBIKEHUH IO HAKIOHHOU
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 HayaJIbHON CKOPOCTH.

5. IlpoBepka rumoTesbl: €Ciad MPU PABHOYCKOPEHHOM JABMXKEHUU O€3 HadyalbHON
CKOPOCTH MYTH OTHOCSTCS KakK psAJd HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOLIUE
IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MHccnenoBanue 3aBHCHUMOCTH CHJIBI TPEHMS CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO
JABJICHUS.

7. Omnpenenenue ko3 HUIIMEHTA TPEHUS CKOIbXEHUS.

8. OmpeneneHue KECTKOCTH MPYKUHBIL.

9. Ormpenenenne paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBHKEHUM Teja IO
TOPU30HTAJIbHOU ITOBEPXHOCTH.

10. Ompenenenue pabOTHl CUJIBI YIIPYTOCTH MPHU MOIBEME Tpy3a ¢ UCIOJb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

11. WM3yueHue 3aKkOHA COXpPAHEHUS SHEPTUU.

Pa3nes 2. Mexannueckue KoJie0aHUSI U BOJIHBI.

KonebarenbHoe paBmkeHue. OCHOBHBbIE XapaKTEPUCTUKH KOJICOAHWA: TMEpHUOL,
4acTtoTa, aMIumMTyaa. MaremMaTudeckuid U IPYKUHHBIM MasaTHUKU. [IpeBpaienue
HHEPrUM MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxaromue kosnebanus. BwiHyxaeHHble koneOanusi. Pezonanc. Mexanuueckue
BOJIHBL. CBOICTBA MeXaHWYECKUX BOJH. IIpojosibHbIE M monepedHble BOJHBL. J[nnHa
BOJIHBI M CKOpPOCTb €€ paclnpocTpaHeHus. MexaHudecKue BOJIHBI B TBEPIOM TellE,
CEHCMUYECKHE BOJIHBI.
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3Byk. I'pomkocTh 3Byka W BbicOTa TOHA. OtTpaxeHue 3Byka. HMHpasByk u
yJIbTPa3BYK.
Jemoncmpayuu.
HabGmronenue xoneGaHuid Te Mo AEUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmtoienue BBIHYXIEHHBIX KOJI€OaHUI U pe30HaHca.
Pacnpoctpanenuie npo0ibHBIX U MOMEPEYHBIX BOJH (HA MOEIH).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.
Jlabopamopnvie pabomul u onvimol.
1. OmnpeneneHue 4aCTOTHI U MEPUOJA KOJICOAHUN MATEMATUYECKOTO MasTHHUKA.
2. OmnpeneneHue 9acTOTHI U ITEPUOIA KOJICOaHUH IPYKUHHOTO MasTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJIEOAHUH MOABEIICHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.
4. MHUccrnenoBanue 3aBUCUMOCTH TNEpHOJAa KOJEOAHUNW MPYKMHHOTO MAasTHUKA OT
Macchbl Ipy3a.
5. TlpoBepka HE3aBUCHMOCTH TEpHUOJa KOJIeOaHUN Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a.
6. OmnbITbl, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh IEpUOAA KOJIEOAHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. HM3mepeHue ycKopeHHsi CBOOOIHOTO MaJCHUSI.
Pa3nen 3. DjeKTpoMarHuTHOE 1oJie  3JIeKTPOMArHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DJIEKTPOMarHuTHHIE BOJIHBI. CaoiicTBa
3JeKTpoMarHuTHBIX  BOJH. [Ilkama ajexkTpoMarHUTHBIX BOJIH.  Vcmosib30BaHMe
AJIEKTPOMATrHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupona ceeta. CkopocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.
emoncmpavuu.

1. CaoiicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BomHoBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. H3ydeHwue CBOWCTB JEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOMIIBHOTO TeiedoHa.
Pa3pen 4. CBeToBbIE IBJICHUS.

JlyueBas mopens cBera. Mcrounuku cBera. lIpsMonuHeHOE pacrpOCTpaHEHUE
ceera. 3armenusi ConHua u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTpaKCHUS CBETA.

[Ipenomienue cBerta. 3aKOH MpeaoMIIeHUSI cBeTa. [loiHO€ BHYTpEeHHEE OTpaKeHUE
cBera. Mcnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBO/IAX.
Jlunza. Xon nydeit B snmu3e. Ontuueckas cucrema (oToamnmapara, MHUKPOCKONa U
Teneckona. I’ a3 kak onruueckas cuctemMa. bam3opykocTh U 1allbHO30PKOCTb.

o0k whPE
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Pasnoxxenne Oenoro ceera B crektp. OnbiTel HeioToHa. CloKeHUE CIIEKTpalIbHBIX
uBeTOB. /lucnepcus cera.
Jlemoncmpayuu.
[TpstmonMHEHOE pacpOCTpaHEHUE CBETA.
OTpaxxeHue cBera.
[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTHueckuil CBETOBO/.
Xon ayuyer B coOOMparolie JIMH3e.
XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.
[Tomyuenune n300paxxeHUi ¢ TOMOLIBIO JIMH3.
. IlpuHuun neiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.
10. Mogens raasa.
11. PasnoxeHue 6€510ro cBeTa B CIIEKTP.
12. Tlomyuenue 6emoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnvie pabomel u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH YIJia OTPaXKEHUsI CBETOBOTO JIyya OT yIJla Ma/IeHus.
2. W3yuenue xapakTepuCTHK U300pakeHUs MPEeIMETa B IUIOCKOM 3€pKale.
3. MHccnenoBanue 3aBUCHUMOCTH YIJIa MPEJIOMIIEHHS CBETOBOTO JIy4a OT yria HajeHus
Ha TPaHULIE «BO3TyX—CTEKIION.
4. Tlonydenue n300paxeHUI ¢ MOMONIbIO COOMPAIOIIEH JTUH3BI.
5. Ompenenenne pOKyCHOro pacCTOSIHUS U ONITUYECKOM CHJIbI COOMpPArOIIEH JTUH3BI.
6. OmnbITHI IO Pa3NOKEHUIO OEIIOTO CBETA B CIIEKTD.
7.  OmBITBH IO BOCHPHITHIO IIBETA MPEAMETOB MPH MX HAOIIOJECHUH Yepe3 I[BETOBBIC
(UIBTPBHL.

©WooNOhRwWNPE

Pa3nen 5. KBanTOBbIE IBJICHUS.
Onwitel  Pezepdopna u mmanerapHas Mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u noryomeHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.
PanunoaktuBHOCTh. Anbda-, 6eTa- U ramma-uznydeHus. CTpoeHHEe aTOMHOTO sipa.
Hyxnonnas momens atromuoro sapa. M3oronsl. PaguoaktuBHbie npeBpaiienus. [lepruon
MOJIypacIajia aTOMHBIX SIEP.

SAnepHbie peakunu. 3aKOHbI COXPAHEHUSI 3apsAJI0BOTO M MAacCCOBOTO YHCEN. JHEPrus
CBSI3U aTOMHBIX sifep. CBsi3b Macchl M SHEpruu. Peakuuu cuUHTE3a W ACJICHUS SIIEp.
Nctounuku 3neprun CosHIA U 3BE3.

SnepHas sHepreTuka. /[eficTBUs paguOaKTUBHBIX U3JIYYECHUN HA KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

1.  Cnekrtpsl U31y4eHUs U MOTJIOIIECHHUS.
2.  ChekTpbl pa3IMYHbIX ra30B.
3. CnekTtp Bojopo/a.
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4. HaOmoneHue TpekoB B kKamepe Bumbcona.

5. Pabora cuéTunka HOHU3UPYIOUINX U3TyUYEHUH.

6. Peructpanus uznydeHus IpUPOAHBIX MUHEPAJIOB U IIPOYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOnroneHue CIUIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITYYCHHUS.

2. HccnenmoBanue TpeKoB: M3MEPEHHE PHEPTHH YACTHIIBI 10 TOPMO3HOMY MyTH (TIO
dotorpadusim).

3. HM3mepenue paanoakTUBHOTO (PoHA.

IHoBTOPHUTEIHLHO-00001IAO AT MOTYJIb.

[ToBTOpUTENBEHO - 0000IIAIOMIMKA MOIYNb MPEAHA3HAUEH MJI CUCTEMAaTH3alluu U
000011IeHHs] TPEIMETHOTO COJEPKAHMS U ONBITA JESITEIBHOCTH, TPUOOPETEHHOTO MPH
U3YYEeHUU BCEro Kypca (HU3MKH, a Takke JJsi TMOArOTOBKM K OCHOBHOMY
rOCyJlapCTBEHHOMY OJK3aMeHY MO (u3uke i1 oOydyaroluxcs, BbIOpaBIIMX 3TOT
y4eOHBIN IIpeIMET.

[Ipy wu3ydeHMM JAaHHOTO MOJYJS PEAIU3YIOTCS W CHUCTEMATU3UPYIOTCS BUIBI
NEeATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTH)KEHHE NPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaToOB oOyueHus, dopmupyercs
€CTECTBEHHOHAy4YHass TI'PaMOTHOCTb: OCBOCHUE HAy4YHBIX METOJOB HCCIEIOBAHMS
SIBIICHUI TIPUPOJIbI U TEXHUKH, OBJIAICHUE YMEHUSIMU OOBSICHATH (PU3NUYECKUE SIBIICHUS,
NpPUMEHSS TIOJyYeHHbIE 3HAHWS, pellaTh 3aJayd, B TOM YHUCJIE KauyeCTBEHHbIE U
AKCIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBEHO AEATEIBHOCTHBIM XapaKTep HAaHHOIO pa3jiella peaiu3yercs 3a CUET
TOT0, YTO 00yYaroIIMecs BBITOJHAIOT 3a/1aHUs, B KOTOPBIX UM IPEIaraeTcs: Ha OCHOBE
NOJIYYEHHBIX 3HAHUW pacrno3HaBaThb M HAYYHO OOBICHATH (DU3MYECKUE SIBJICHUS B
OKpY’Kalollled MpUPOJI€ U TMOBCEIHEBHOM U3HM;, HUCIOJIb30BaTh HAyYHbBIE METOJbI
UCCIEeI0BAHUS (PU3HUECKUX SBJICHHM, B TOM YUCJIE AJIs IPOBEPKU TUIIOTE3 U MOIYUCHUS
TEOPETUUYECKHUX BBIBOJIOB; OOBSICHATH HAyUYHbIE OCHOBBI HAaN00JIee BAXKHBIX JOCTHKEHUHN
COBPEMEHHBIX TEXHOJIOTUW, HANpPHUMEpP, MPAKTUYECKOTO HCMOJIb30BAHUS PA3TUYHBIX
MCTOYHHUKOB PHEPrUU Ha OCHOBE 3aKOHA MPEBPALIEHUS U COXPAHEHUSI BCEX M3BECTHBIX
BUJIOB DHEPTUU.
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INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUS ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

N3yuenue ¢(usuku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl HAIpPaBICHO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METalpeJAMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
pe3ynbTaToB.

B pesynpraTe m3ydeHus (GU3NKKA HAa YPOBHE OCHOBHOT'O OOIIET0 OOpa3oBaHUS Yy
oOyuaromerocs OyayT chopMUPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3YNIbTAThl B YACTH:
1) maTpruoTUYECKOTO BOCIIUTAHUSA:

— TIPOSIBIEHWE HWHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
buznuecKoil HayKu;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

2) rpakJaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHUKEHUN (PU3UKY;

— OCO3HaHHUE BaXHOCTH MOPAIbHO--3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOIO;

3) ACTETUYECKOTO BOCIIMTAHMS:

— BOCHPUATHE OCTETUYECKUX KauecTB (HU3MYECKOM HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) IEeHHOCTH HAYyYHOT'O MTO3HAHUS:

— OCO3HaHHE IEHHOCTU (PU3MYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHUS
MHpa, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaJKHEWUILIEW COCTABISAIOIEN KYJIbTYpPHI;

— pa3BuUTHE Hay4yHOW JIOOO3HATENBHOCTH, UHTEpeca K  HCCIEeN0BATEIbCKON
NEesTEeIbHOCTH;

5) bopMupoBaHUS KyJIbTYpPbI 310POBbSI U SMOLIMOHAIIBHOTO 0JIArONOTYYHSs:

— OCO3HaHME IIEHHOCTH 0€30MacHOro o0pasa >KM3HU B COBPEMEHHOM TEXHOJIOTMUYECKOM
MUpE, BOXXHOCTU TPAaBWJI OE€30MacHOTO TOBEACHHS HAa TpaHCIOpTE, Ha J0porax, C
ANEKTPUYECKUM U TEIUIOBBIM 000PYJOBAaHUEM B JOMAIIIHUX YCIOBUSX;

— c(hOpPMHUPOBAHHOCTh HaBbIKa PeQICKCUU, MPU3HAHUE CBOETO IMpaBa Ha OMUOKY M
TaKOTO0 k€ MpaBa y APyroro 4eJioBeKa;

6) TPy1IOBOTO BOCITUTAHMUS:

— AKTHUBHOE Yy4YacTHE B pEIICHHUM MPaKTHYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTeNbHONM OpraHu3alliyd, TOopojaa, Kpas) TEXHOJIOTUYECKOM U COIUaibHOU
HaIpPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

— UHTEPEC K MPAKTUYECKOMY U3yUEHUIO Npodeccuid, CBSI3aHHBIX ¢ (DU3UKOMH;

7) DKOJIOTMYECKOT'0 BOCTIUTAHUS:

— OpHUEHTAalMsl Ha MPUMEHEHHWE (PU3NYECKUX 3HAHUM UId pelieHus 3aiad B 00JacTh
OKpYy>Xarolllel cpebl, IUIAHUPOBAHUSI TMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJIEACTBUU ISl OKPYXKAIOIIEH CPEBI;
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— OCO3HaHUE TNI00aTBHOI0 XapaKTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX pEIICHMUS;
8) aganTanyy K U3MEHSIOIMMCS YCIIOBUSM COLUAIBHON U MPUPOIHOM CPEJIbL:

— MOTpeOHOCTh BO B3aWMOJCWCTBUU TNPHU BBITOJHEHUU HCCIECTOBAHUI U TMPOEKTOB
(bu3znyeCcKoil HalPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

— MOTPEeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUMN, B TOM 4HCIE (POPMYIUPOBATH UIEH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSX;

— CTpeMJICHHE AaHAJIM3UPOBATh W BBISBIATH B3aUMOCBS3H MPHUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCIIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUMH;
METANIPEJMETHBIE PE3YJIBTATHI

B pesynbTate ocBoeHusi mporpamMmbl 10 (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus y oOydaromerocs OyayT cOpMUpOBaHbl METalpeIMETHbIE PE3YJIbTaThI,

BKJTIOYAIOIIHE NIO03HABaTEIIbHBIC YHHUBEPCaJIbHBIC yueOHbIC JeCTBHUS,
KOMMYHHKATHBHBIC yYHHUBEPCaJIbHBIC yueOHbIe JeHCTBUS, PETYISATUBHBIC
yYHHUBEpCaJbHbIC yUEOHbIE TIEUCTBUS.

[To3HaBaTenbHbIE YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUS
ba3oBble 1OrHYECKME NEUCTBUS:

- BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKU OOBEKTOB (SIBICHUI);

- BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpPUBAEMbIX (paKkTaX, TaHHBIX U
HAOJIIOICHUSX, OTHOCSIIMNXCS K (PU3NUYECKUM SIBJICHUSM;

- CaMOCTOSITEILHO BEIOMPATH CIIOCO0 perIeHus yueOHOM (pu3nuecKon 3a1auu.
ba3oBble nccnenoBaTenbCKue IeHCTBUS:

- MCTIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIHCKUN HHCTPYMEHT TTO3HAHMS,;

- NPOBOJAUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(U3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUECKOTO SBICHUS,

- CaMOCTOSITENbHO (OopMynupoBaTh OO0O0OIIEHHWS W BBIBOABI 10 pe3yibTaTam
IPOBEAEHHOTO HAOIIOICHHS, OTIBITA, UCCIICIOBAHMUS.

Pabota ¢ undopmaruei:

- MPUMEHATh Pa3jINyYHble METOJbl, UHCTPYMEHTBHl M 3alpOChl MPHU MOUCKE U OTOOpE
uHGOpPMAIIMU WM JAaHHBIX C YYETOM MpeIIoKEeHHONW yueOHo! pu3nyeckoil 3a1auu;

- CaMOCTOATENbHO BBHIOMPATH ONTUMANIbHYI0 (OPMY MpEACTaBICHUS HHPOPMALUU U
WLTIOCTPUPOBATh pelIaeMble 3a/adll HECIOKHBIMH CXEMaMH, JuarpaMMaM#, HHON
rpaduKoi U UX KOMOUHAITUSIMH.

KomMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIe TEHCTBUS:

- B X0j€ OOCyXJeHus y4eOHOro Marepuaina, pe3yibTaTOB JIA0OPATOPHBIX padOT H
MIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOW TEMbI M BBHICKA3bIBATh WICH,
HaIleJICHHbIC Ha PEIlICHUE 3a/1aUH U MOAIepKaHne OJIaroXenaTeIbHOCTH OOIICHNUS;

- BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

- MyOJMYHO MPECTABIATH PE3YIbTATHI BBIMOJHEHHOTO (PU3UUYECKOTO OIBITA;
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- TIOHUMATh W KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYATbHON pabOTHI
IIPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOTEMBI;
- BBINOJHATH CBOIO YacTh pabOThI, JOCTUTrasi KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACHUCTBHS C APYTUMU YI€HAMU KOMaH/bI;
- OIICHMBAaTh KAaueCcTBO CBOEro BKJIaJa B OOMMUH TNPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aMMOICHCTBHSL.
PerynaruBHble yHUBEpCaabHble YU€OHbBIE AEHCTBUS
- BBUIBIIATH MpPOOJEMBbl B KU3HEHHBIX U Y4YEOHBIX CHUTyalMsX, TPeOYIOIIUX JUIs
penieHus: GU3NYEeCKUX 3HAaHUM;
- CaMOCTOSITEJIbHO COCTABJIATH AJITOPUTM pEIIeHUs (U3UYECKON 3aJauu WU IUIaHa
WCCIICIOBAHNS,
- IeNlaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
- BHOCHUTb KOPPEKTUBbI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;
- OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSM,;
HPEJIMETHBIE PE3YJIBTATHBI

K xoniy oOydyenuss B 9 kiacce NpeAMETHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHUI:
- HCIOJIb30BaTh IIOHATHS: CHCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXAaHWYECKOIo ABMXKEHUS, neopmanusa (ymnpyras, miacTUUecKas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb W IEPETPY3KH, LIEHTP
TSKECTH, AOCOIIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE,
MEeXaHW4YecKue KojeOaHus U  BOJHBI, 3BYK, HH(pPa3Byk U  YJIbTPa3BYK,
AJIEKTPOMATrHUTHBIE BOJHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HCIYCKaHWs W TOTJOlIeHHs, aibda-, Oera- W ramma-
U3ITyYEHHUsI, U30TOIbI, A/IepHasi YHEPTreTUKA,
- pa3nuyarh sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHUE, CBOOOJHOE NaJCHNE TeJ, paBHOMEPHOE
JNBIKEHUE TI0O OKPYXKHOCTH, B3aUMOJCHCTBUE TeJl, pEaKTHUBHOE JBUYKEHUE,
KoJjiebaTenbHOe JBIKEHUE (3aTyXalolllUue M BbIHYXXJICHHbIE KOJIEOaHUs), PE30HAHC,
BOJIHOBOE JIBDKEHHE, OTpPaXCHHE 3BYyKa, MPSIMOJMHEHHOE pPacHpoCTpaHEHHE,
OTpPa)KEHUE U MPEJOMIIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHUE
Oenoro cBeTa B CIEKTP W CIOXKEHHE CIEKTPaJbHBIX IIBETOB, AMCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IYyUYEHHUs) MO
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIHUX JAHHOE
bu3ndecKoe SBICHHCE,
- pacno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NUYECKUX SIBJICHUN B OKPYXKAIOLIEM MHUPE
(B TOM yucie (hpu3nvecKue sIBICHUS B IPUPOE: MPUIUBBLI U OTJIMBBI, IBH)KCHHUE TIJIAHET
ConHEYHOHN CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIPHUATUE 3BYKOB
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KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHaMH, 3XO0, IBETa Tell,
ONTHYECKUE  SBIEHUS B  MNpUPOJE, OHOJOTMYECKOe  JIEWCTBUE  BHUIUMOTIO,
yJIbTPa(HUOJIETOBOTO UM PEHTICHOBCKOTO M3IyYEHUH, €CTECTBEHHBIH paIUOAKTUBHBIN
¢$boH, KOCMUYECKHE JIy4d, paJUOAKTUBHOE W3ITyYEHUE MPUPOJHBIX MHHEPAJIOB,
JENUCTBUE PAJMOAKTUBHBIX M3JIYyYEHUU Ha OpPraHu3M 4YesoBeKa), MPU ATOM MEPEBOIUTH
MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIICISTH CYIIECTBEHHbIE CBOICTBA (MPU3HAKH)
buznyecKux SBICHUH;

- OINWCHIBaTb M3YyUYECHHbIE CBOMCTBA TeNl W (PU3UYECKHUE SBJICHUS, HCIIOIb3YS
bu3nUecKue BEJIMYMHBI (CPEAHsST U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JNBUKEHUU, YCKOPEHHUE, MEpEMENICHUE, MyTh, YIioBas CKOPOCThb, CUJa TPEHUs, CHUIIA
YOPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJHOrO MaJCHUs, BEC TeJla, UMITYJIbC Tela,
UMITYJIC CUJIbI, MEXaHU4YecKasi padoTa W MOILHOCTh, NMOTEHUHMAJIbHAsI DHEpPrusl Tena,
MOAHATOrO HaJ TMOBEPXHOCTBHIO 3€MIJIM, MOTEHIMATIbHAS HEPTUs CHKATOW MPYKHUHBI,
KMHETHYECKasl YHEPTHUs, MMOJTHAsT MEXaHWYeCKas SHEPrusi, IEPUO]] U YaCTOTa KOJIeOaHUH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA4, CKOPOCTb CBETa, IOKAa3aTelb
NPEJIOMJIEHUSI CpPEJibl), MPU ONHUCAHUM TPABWIBHO TPAKTOBAaThb (PU3MUYECKHUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYWH, 0003HAYEHUS U €IUHUIIBI (PU3NYECKUX BEITUYUH, HAXOJUTh
(GopMyJibl, CBA3BIBAIOLIME JAaHHYIO (PUM3UYECKYIO0 BEJIMYHHY C APYTUMHU BEJIMYHMHAMH,
CTPOUTH IpaPUKU U3YUECHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUUHH;

- XapaKTepU30BaTh CBOICTBA Te, (PU3UUECKHUE SABJICHUS U MPOLIECCHI, UCIOJIb3Ysl 3aKOH
COXpAHEHUsl AHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHUUI CYNEPIO3UIHMHA CHIL,
MPUHLNAN OTHOCUTENBHOCTH ['anmiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHUs M TMPEJIOMIICHHS CBETa, 3aKOHBl COXPAHEHMS 3apsoBOIO M
MacCoOBOTO 4HCEJl TMpHU SACPHBIX peaklMsX, MpU H3TOM JaBaTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA U 3aMHUCHIBATH €M0 MATEMATHUYECKOE BHIPAXKECHHUE;

- OOBACHATH (PU3MYECKHE TPOLECCHl U CBOMCTBA Tel, B TOM YHCII€ U B KOHTEKCTE
CUTyallud TPAKTUKO - OPUEHTUPOBAHHOIO XapakTepa: BBIABIATh NPUYHUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX IIAroB C OMOPOr Ha 2—3
U3YYEHHBIX  CBOMCTBAa  (DU3MYECKUX  SIBICHUH, (PU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

- peumatb pacy€THbIE 3a7ayd (OMUpAloIIUecss Ha CHCTEMY U3 2—3 ypaBHEHHH),
UCHIOJIB3YSl 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIIME (DHU3MUECKHE BEJIMYMHBI: Ha OCHOBE
aHaju3a YCJIOBHS 3a/laud 3aIllMChIBaTh KPATKOE YCIIOBHE, BBISBISATh HEAOCTAIOIIME WIIU
U30bITOYHBbIE JaHHBIC, BHIOMpPATh 3aKOHBI U (OPMYJbI, HEOOXOAUMBIE ISl PEICHHUS,
OPOBOJUTh pPacy€Thl W OLEHUBATh PEATUCTHUYHOCTh IOJYYEHHOTO 3HAYCHUS
(U3UICCKON BEIIMYMHBL

- pacno3HaBaThb MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MHpPU MOMOILIU (U3HUYECKUX
METO/IOB,  HWCIOJb3ys  ONHCAaHUE  MCCIENOBAaHUS,  BBIACIATH  IPOBEpPSEMOE
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MPEANOJIOKEHNEe, OIICHWBATh TPABWIBHOCTh TOPSIIKA TIPOBEIEHUS HWCCICIOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIHTATHl HAOMIOACHHUHN U OIBITOB;

- IPOBOJUTH ONBITHI 110 HAOIIOAEHUIO (PU3UYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHUs! SHEPTUHU, 3aBUCUMOCTh
nepuojia KojiebaHu MPy>KMHHOTO MAsgTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTH OT aMILUTUTYIBI MaJIbIX KOJeOaHMiA, IPSIMOIMHEHHOE PacIpOCTPAHCHUE
CBETa, pa3lOXEeHHEe Oeloro cBeTa B CIEKTP, H3YYCHHE CBOMCTB H300paKeHHS B
IJIOCKOM 3€pKajle M CBOWCTB H300pakeHHs] TMpeAMeTa B CcOOMparoliei JHH3E,
HAOJIOZICHUE CIUIOMIHBIX W JIMHEWYaThIX CHEKTPOB H3JIYUYEHHUs): CaMOCTOATEIbHO
cobupaTh yCTaHOBKY U3 M30BITOUHOTO HabOpa 000pyI0BaHUS, ONTUCHIBATH XOJT OIBITA U
€T0 pe3yJbTaThl, POPMYIUPOBATH BEIBOIBI;

- TIPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPECHHM, OMpENeNss CpeaHee
3HaUYCHHE U3MEpAeMON BeTUYHHBI ((POKYCHOE pacCTOsSHHE COOUparoliel JIMH3BI),
000CHOBBIBAThH BBIOODP criocoOa u3MepeHus (M3MEepUTEILHOTO Ipudopa);

- TIPOBOJIUTH WCCIICIOBAHUE 3aBUCUMOCTEH (DPH3NYCCKUX BEIMYMH C WCTOJIH30BAHHEM
MPSMBIX U3MEPEHHUH (3aBUCHMOCTD ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBHYKCHUHT
0e3 HavYaJlbHOM CKOPOCTH, Mepuoja KojieOaHUN MaTEMaTHYECKOTO MasiTHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH YTJIa OTpaXeHHUSI CBETa OT yrja MajeHUsl U yria MpeJIOMIICHUS OT
yria majeHusi): MJIaHUPOBAaTh HCCJIEAOBAHHME, CaMOCTOSTEIBHO COOMpaTh YCTaHOBKY,
(bUKCUpPOBaTh Pe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKHX BEIIMYHUH B BHUJC
TaONHIl ¥ TPaUKOB, ACIIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

- TMPOBOJUTH KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYUH (CPEaHsIE CKOPOCTh H
YCKOPEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOTHOTO TMaJeHUS,
KECTKOCTh TIPYKUHBI, KOIPPUIIMSHT TPEHUS CKOJBKCHHS, MEXaHWdYeckas pabora u
MOIIIHOCTh, YacTOTa H TEePUOJa KOJeOaHW MAaTeMaTHYeCKOro W TMPYKHHHOTO
MasiTHUKOB, OITHYECKas CUJIa COOWparomie JIMH3bI, pPaJuOaKTUBHBIA  (DOH):
IUIAHUPOBATh U3MEPEHUsI, COOUpATh IKCIMEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSTH
U3MEpPEHUs, CIEIysl MPEIJIOKEHHOW WHCTPYKIIMH, BBIYUCIATH 3HAUCHUE BEIMYUHBI U
aHAM3UPOBaTh TOJYYCHHBIE pE3yJbTaThl C Y4ETOM 3aJaHHOW  IOTPEITHOCTH
VU3MEpPECHUN;

- coOmrofaTh mMpaBWia TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

- pa3nuyuaTh OCHOBHBIE MPHU3HAKM W3YYCHHBIX (PU3MYECKUX MOJENCH: MaTepHallbHAs
TOUYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYEYHBIH HCTOYHHK CBETA, JIyd, TOHKAs JIMH3a,
TUTaHEeTapHAsI MOJIENb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/1pa;

- XapakTepU30BaTh NPHUHIMIMBI JIEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOKMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIIE: CIIUIOMETP, JATYUKHU MOJIOKEHUS,
pPacCTOsTHUSL U YCKOPEHUs, paKkeTa, 3X0JIOT, OUYKH, IEPUCKOT, (hoToanmapar, ONTUYECKUE
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CBETOBOJBI, CIIEKTPOCKOIN, JO03UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUS O
CBOICTBaxX (PM3NUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NIECKUE 3aKOHOMEPHOCTH;

- UCIIOJIb30BaTh CXEMbI U CXEMATUYHbBIE PUCYHKH U3YUYEHHBIX TEXHUUYECKUX YCTPOMCTB,
U3MEPUTETBLHBIX MPUOOPOB M TEXHOJOTMYECKUX IMPOIECCOB MPU PEHICHUH Y4EOHO--
MPAKTUYECKUX 3aJ]1a4, ONTUYECKUE CXEMBI ISl TTOCTPOCHUS M300paKEHUN B IJIOCKOM
3epKaJie 1 cOOMparoIe JIUH3E;

- TPHUBOJIUTH NpUMEphl (HaxoaAuTh HUHGOPMAIUMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU IJisi OOecredeHus
O0e3omacHOCTH TMpu OOpalieHuH ¢ NOpudopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUsl 3JI0pOBbsI M COOJIIOACHHS HOPM DKOJIOTMYECKOTO TOBEACHUS B
OKpYXarolen cpee;

- OCYIIECTBIISITh MOUCK HH(popManuu ¢uznueckoro coaepxxkanus B HWHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYsl TOMCKOBBIA 3amlpoc, HAXOAUTh MYTH OMNPEIEIICHUs
JIOCTOBEPHOCTH TOJTY4YEHHOM HMH(POpMAlUMM HAa OCHOBE MMEIOIIMXCS 3HAHUU W
JOTIOJTHUTENBHBIX UICTOYHUKOB;

- WCIMOJb30BAaTh IMPU BBHINOJHEHUU YUYEOHBIX 3aJaHU  HAYYHO--TIONYJISPHYIO
auTepaTypy (U3HUECKOrO COIEpXaHMs, CIpPaBOYHbIE MaTepuaibl, PECYpChl CETH
WUntepHer, Bnaaerb nOpuéMaMud KOHCIIEKTHMPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
UH(GOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

- CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOILIEHNS HA OCHOBE MH(MOPMALIMH
U3 HECKOJIbKMX MCTOYHMKOB (DU3UYECKOTO COAepkKaHUs, NYOJUYHO MPEACTABISTH
pe3ynbTaThl MPOEKTHOM WM HCCIEAOBATENIBCKON NEATENBHOCTH, MPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh HM3YUYCHHBIM TOHSITHUHBIA amnmapaT H3y4yaeMoro paszenia (U3UKA U
CONPOBOXKAATh BBICTYIJIEHUE TMPE3CHTAMEH C Yy4€TOM OCOOECHHOCTEH ayAuTOpUU
CBEPCTHUKOB.
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K
Ne /it HaumMeHoBaHuUe pa3iejioB H TeM L q::OB p DuieKTpoHHbIE (IIU(poBbHIE)
B MPOrpamMmbl Bcero OHTponkHKIe | JIabopaTopHbie o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHn4ecKoe ABMKEHNE U CIIOCOOBI 10 1 bu6mmoreka [IOK
' €ro ONUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaanmozeficTeue Tex 16 1 2 https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
13 3aKOHbL COXpaHCHHS 1 1 2 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 37
Pa3nen 2. Mexannueckue KoJ1e0aHUs M BOJHBI
bu6 OK
2.1 Mexannyeckue KoueOaHus 5 1 hI,:tpHSI/_I;)/Tne]KgdL;OO ru/7f41a4a6
bu6mmoreka [JOK
22 Mexanmeckue BoHbI. 3ByK > 1 https://m.edso0.ru/7f41a4a6
Hroro no paszneny 10

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U 3 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 3
Pa3nea 4. CBeToBbIe ABJICHUS
bub6 OK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 3 nommoreka L

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
https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 1 https://m.edsoo.ru/7f41a4ab
4.3 Paznoxxenne 6e10ro CBeTa B CIIEKTP 1 bubmmorexa LIOK
. J0XKeHne 0e0ro CBeTa B CIIEKT
https://m.edsoo.ru/7f41a4a6
Uroro no pazueny )
Pazgea S. KBaHTOBBIC SIBJICHUS
51 Hcnyckanue U noriomeHue cBeTa 4 bubnnoreka [HOK
' aToMOM https://m.edsoo.ru/7f41a4a6
59 C 5 bubmuorexa [JOK
' TPOCHIE STOMHOTO #4pd https://m.edsoo.ru/7f41a4a6
53 q 3 bubmuorexa [JOK
' ZICPHPIE PEAicit https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
Pa3nea 6. IloBTopuTe1bHO-000011aI0IIM I MOAYJIb
6.1 [ToBTOpEHUe u 06001IeHNE COAEePKAHUS 4 bubnnoreka [JOK
' Kypca Gu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYEHUKA

» ®usuka, 9 xnacc/ [leppimkun A.B., I'yrauk E.M., AkunonepHoe o611ecTBo

«UznatensctBO «IIpocBemienney

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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puioxxenne
K padoueit mporpamme OOO yuebHOTO Kypca «Du3nKar

®opmMbl yuyeTa padoydeil nporpaMMbl BOCIUTAHNUS B padoueil mporpaMmme 1o
(pusuxe
Pabouas mnporpamma Bocnutanus MBOY «COIIl Ne 21» peanusyercs uepe3
UCIIOJIb30BAaHUE BOCIUTATEIBHOTO TIOTEHIMAJAa YpOKOB (u3uku. Ita pabdora
OCYIIECTBIISIETCS B CAEAYIOMHUX (hopmax:

- moOyxaeHue oOyyaromuxcs CcoONoJaTh Ha YpPOKE OOUICHPHUHSTHIE HOPMBI
MOBECHUS, MpaBWiIa OOIIEHUS CO CTapUMU (TeAaroriueckuMu pabOTHUKAMH) U
CBepCTHUKaMH  (0OydYaromMMUCs),  HPUHIUIBI  y4eOHOM  JUCIUIUIMHBI |
caMOOpraHu3aluy;

- NPUBJICUYECHUE BHUMAHUS OOYYAIOIIMXCS K LIEHHOCTHOMY AacleKTy H3ydaeMbIX Ha
ypOKax NpPEIMETOB, SBJICHUW, COOBITUM 4epe3: JAEMOHCTpPAlUI0 O00yYarolmuMmcs
IPUMEPOB OTBETCTBEHHOTO, TPAKJAHCKOTO MOBEACHHUS, TIPOSBICHUS YEIOBEKOIIOOUS 1
I00pOCepIeYHOCTH; OOpalieHue BHUMAHUS Ha HPABCTBEHHBIC AaCMEKThl HAyYHBIX
OTKPBITUM, KOTOpPBIE M3Y4YalOTCA B JAHHBIM MOMEHT Ha YpOKE; Ha JEATENIed HayKH,
MOJIUTUKOB, CBSI3aHHBIX C M3y4aeMbIMH B JAHHBIH MOMEHT TeMaMH, Ha TOT BKJIaJ,
KOTOPBI OHW BHECIH B Pa3BUTHE HAIleW CTpaHBl M MHpA, MPUMEPHl UX KU3HHU, Ha
MOTHBBI MX IIOCTYIIKOB; HCIOJb30BaHUE HA YpOKax HMH(OpMaIMH, 3aTparuBarolleil
Ba)KHbIE COLIMAJIbHBIE, HPABCTBEHHBIE, STUUECKHUE BOIPOCHL;

- WCII0JIb30BAHHWE BOCHUTATEIBHBIX BO3MOXKHOCTEHM coaepxaHus y4eOHOro mpeamera
s GopMHpoBaHUS Yy OOYYarOIIMXCS POCCHUICKMX TpPaJWLIMOHHBIX JTYXOBHO-
HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 moadop COOTBETCTBYIOIIHUX
TEKCTOB JJIsl U3yUEHUs, IPOOJIEMHBIX CUTYAIUH JU1st 00CYKIEHUS B KJIacce;

- WHULUUPOBAHUE OOCYXJIEHUH, BHICKA3bIBAaHUII CBOETO MHEHHUS, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIICHUS K H3y4aeMbIM COOBITHSIM, JTHIIAM;

- BKJIIOYEHHE B YPOK UIPOBBIX TPOIEAYp, KOTOpPHIE IOMOTAIOT MOJIEPKATh
MOTHBAIIMIO OOYYarOMMXCS K TOJMYYCHUIO 3HAHWHM, HATOKWBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KIIacCe, MOMOTAOT YCTAHOBICHHUIO TOOpOKeIaTeTbHON
aTMoc(epbl BO BpeMs ypOKa;

- TMpUMEHEHHE Ha YPOKE WHTEPAKTHBHBIX (OpM pabOThl, CTUMYIUPYIOLIUX
MO3HABATEJIbHYIO0 MOTUBALIMIO O0YYaIOIINXCS;

- TPUMEHEHUE TPYIIOBON pPabOThl WM paboThl B Tapax, KOTOPHIE CIOCOOCTBYIOT
pPa3BUTHIO HABBIKOB KOMaHAHOM pabOTbl W  B3aUMOJEHCTBUIO C JAPYTUMHU
00yJaronmuMucs;

- BBIOOp W UCHOJb30BAaHME HA YpPOKaX METOAOB, METOJAUK, OKa3bIBAIOIIUX
BOCIHUTATEIbHOE BO3JEHCTBUE HA JIMYHOCTh B COOTBETCTBUM C BOCIHUTATENIbHBIM
UJIeaNioM, LEJIbI0 U 33Jja4aMH BOCIIUTAHUS;

- WHUIMUPOBAHUE U TOJJCPIKKA HCCIICIOBATEIBCKON NEATEIHHOCTH IIKOJIHHUKOB B
dbopMe BKIIOYEHHS B YPOK pa3IUYHBIX HCCIEAOBATEICKUX 3aJaHUil, 4YTO JaeT
BO3MOXKHOCTh OOyYaromuMmcsi TpUOOPECTH HAaBBIKA CaMOCTOSITENIBHOTO —PEIICHHUS
TEOPETUYECKON MPOOIEeMBbl, T€HEpUPOBAHUS U OGOPMIICHUS COOCTBEHHBIX THIIOTE3,
YBAXUTEIBHOTO OTHOIICHUS K UY>KUM UJIESM;
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- YCTAHOBJICHUE YBAKUTEIBHBIX, JOBEPUTEIbHBIX, HEPOPMAIBHBIX OTHOIICHUNA MEXIY
YUUTEJIEM U YICHUKaMH, CO3/IaHHE Ha YPOKaX IMOLMOHATIbHO-KOM(OPTHOM Cpeibl.

MoanwucaHo undposoii nognucsio: MYHULIMMAJIbHOE
EK),D')KETHOE OBLLI'EOBPASOBATEI'H)HDE YHPE)K,QEHVIE
CPEAQHAA OBLEOBPA3OBATE/Ib!

BPA‘-IA TEPAI'IEBTA XO/'IOMF!HCKOI'O CEPI’EH MI/IXAVU'IOBI/I‘-IA
VLMMNA/IBHOrO OEPA3OBAHWA FOPOICKOWN OKPYT

CI/IMOEF’OI'IOI'Ib PECMYBJINKN KPbIM

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, MHH I0/1=7710568760,

OTPH=1047797019830, STREET="50/1bLLI0i 3NaTOYCTUHCKiMIi NEPeyNoK, A, 6,

crpoenve 1", L=r. Mocksa, C=RU, O=KasHauelicTso Poccuu, CN=KasnaeiicTso

occun
Tpuia: § SBNSIOC ABTOPOM ITOT0 AOKYMEHTa
[lata: 19 CenTsbpb 2023 r. 16:06:46
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