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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO 0OIIEro o00pa3oBaHUs
COCTaBJI€HA HA OCHOBE MOJOXXEHUN U TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBbI, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke ¢ ydy€toM nporpaMmsl BocnuTaHusg u Konnenuuwn
npenojaBaHus yueOHoro npeamMera «Duzukay.

Conepxanue mnporpamMMbl 1Mo (U3MKE HANpaBlICHO Ha YIOBJICTBOPEHUE
MOBBIIICHHBIX 3alPOCOB OOYYAIOIIUXCS, CTpEeMAIIUXCA K Oosee TIyOOKOMY
OCBOCHUIO (M3UYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUYHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme mnmo (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedboanuiik ®I'OC OO0 k
IJIAHUPYEMbBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00y4YeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

dusnka ABISACTCS CHCTEMOOOPA3YIOIIUM /IS €CTeCTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TIOCKOJIBKY (DU3MYECKHEe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB H
SBJICHUN, W3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomued u QGU3HIECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTUHY MM,
npenocTaBisieT Haubosnee sICHble O00pas3lpl MPUMEHEHHsS Hay4dHOro MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa W3 TWIaBHBIX 3a/lay (PU3MYECKOTO OO0pa3oBaHUS B CTPYKTYpe OOIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenue Qusuku Ha yrioyOJIEHHOM YypOBHE TPEIONIaraeT YBEPEHHOE
BJIAJICHUE CIIEAYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-
HAy4YHYIO TPaMOTHOCTb:

HAY4YHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BaHU;

UHTEPIPETUPOBATh JTaHHBIE U HCIOJIb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJIyYEHHUS BBIBOJIOB.

Hemun wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX oOpranm3anusx Poccuiickoit ®denepanuu, peamu3yronux
OCHOBHBIE  00II€00pa30BaTEeIbHBIE MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Konnerun MunucrtepctBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne TIK-4BH).

Henu nzyuenust Gpusuku Ha yriayOJIEHHOM YPOBHE:

pa3BUTHE UHTEpeca U CTPEMJICHUS] OOY4YAIONIMXCS K HAYyYHOMY HM3YUYEHHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYyAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHWNA O HAyYHOM METOJC IMO3HAaHUA U (popMUpOBaHHE
HCCJIEI0BATEIBLCKOTO OTHOIIEHHUS K OKPYKAIOITUM SIBIICHUSM;

(dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KAaK pe3yjbTaTa M3yUEHHUS OCHOB
CTPOEHUS MaTepUH M PyHIAMEHTAILHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE YMEHUN NPHUMEHATh (U3MYECKUE 3HAHUS | Hay4dHBIC
JI0KA3aTeIbCTBA ISl OOBSICHEHUS OKPYKAIOIIHUX SBICHUH;

dbopMHUpOBaHUE TPEICTABICHUNW O poNM (PU3MKH JJIs PA3BUTHSA JIPYTHX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTH;

pa3BUTHE MPEICTaBIICHUNA 0 BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOW  JCATEIBPHOCTH, CBSI3aHHOW ¢ (DU3UKOH, TMOATOTOBKA K
JaJbHEHUIIEMy OOYYCHHIO B ’TOM HAIPAaBJICHUU;

dbopMHpOBaHUE TOTOBHOCTH K JallbHEHIIEMYy HW3y4YeHUI0 (u3ukm Ha
yriay0JaEéHHOM ypOBHE B paMKaxX COOTBETCTBYIONIMX Tpodmieli oOydeHHs Ha
YpOBHE CPEJHEro 00IIero o0pa3oBaHusI.

JlocTkeHnue 3TUX IeJei mporpaMmbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o01ero 00pa3oBaHMs 00SCIICYMBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

NPHOOPETCHUE 3HAHWK O JUCKPETHOM CTPOCHHM BEIECTBA, MEXaHMYCCKUX,
TEIUIOBBIX, 3JICKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSX;

NpUOOpETeHNE YMEHUN aHATU3UPOBATh U OOBSACHATH (PU3NUYECKUeE SBJICHUS HA
OCHOBE M3yUYEHHBIX (DU3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEN;

OCBOCHHE METOJOB PELIECHUsI PACUETHBIX U KaUECTBEHHBIX 3a]1a4, TPEOYIOMIHNX
CO37aHUSl W WCIIOJIb30BaHUSI (PU3NYECKUX MOJeNIel, BKIIOYAas TBOPYECKHUE H
IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHUUN: HAONIONATh SBICHUS U U3MEPATH
(du3nueckre BEIIMYUHBI, BBIIBUTATh TUIIOTE3bI U Mpejiarath dKCIepUMEHTAIbHbIC
CIocoOBl UX MPOBEPKH, TUIAHUPOBATH U MPOBOJUTH OMBITHI, SKCIIEPUMEHTAIBHBIC
UCCJIEIOBAHNs, aHAJTM3UPOBATh MOJyUYCHHbIE JaHHBIC U JIENIaTh BHIBOBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaIKeil (U3NIECKOTO COMEp KaHMs,
BKJIFOYasi MH()OPMAITUIO O COBPEMEHHBIX TOCTIKCHHUSIX (QU3UKU, HHTEPIIPETAIUS U
KPUTUYECKOE OlICHUBaHNE NHPOPMAIINH;

3HAKOMCTBO CcO cepamu MpoheCcCHOHATBLHON JEATEIBHOCTH, CBI3aHHBIMH C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMHU Ha TOCTHIKCHHSIX
duznueckon HayKH.

Ha wu3yuyenue Qusuku (yriyOn€HHBIA ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmrero oobpazoBanusi B 9 ximacce — 102 gaca (3 yaca B HEJEINIO).



COAEPKXAHUE OBYUEHUA

9 KJIIACC

Paznen 1. Mexanuueckue siBICHHUS.

Mexannueckoe JBWKeHHEe. MarepuanbHas Touka. CrnocoObl  ONMuCcCaHUs
MEXaHMYECKOTO JIB)KEHMSI: TAOTUYHBIN, rpaduueckuil, ananutuyeckuii. Cucrema
oTc4yéTa. OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKECHMUS.

BekTopHble BeIWYMHBI, ONEpalMM C BEKTOpaMu, MPOEKIMU BeEKTOopa. Pammyc-
BEKTOpP MAaTepHalbHOM TOYKHM, NEpPEMEIICHWE Ha IJIOCKOCTH. PaBHOMEpHOE
npsIMOJIMHENMHOE J1BUKeHHE. HepaBHOMEpHOE MNPAMOJIMHEWHOE JBUIKECHUE.
CpenHsis 1 MTHOBEHHAs CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKECHUMU.
Yckopenue. PaBHOYCKOPEHHOE  MPSIMOJMHEWHOE  JBUKEHHE. Y CKOPEHHE
cB0oOOHOTO MaAeHus. OnbITh ["anumes.

I'paduueckass uHTEpHpeTanuss YCKOPEHUs, CKOPOCTH, IMPONUIEHHOTO NyTH U
nepeMeNIeHuUsl AJ1s1 TPSMOJIUHEHHOTO IBUKECHMUS.

JIB>keHue Tea, OpOIIeHHOTO 0/ YIJIOM K TOPHU30HTY.

JIBIO>KEHHE MO OKPYXHOCTH. JIMHEHHasi CKOPOCTh, yriioBasi CKOPOCTh, MEPUO U
yacToTa oOpallleHus Mpyu paBHOMEPHOM JBMXEHHUH MO OKpYXHOCTH. CKOPOCTh U
YCKOPEHUE MPU ABUKEHHUH MO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIIAs CUIIA.

[lepBoiii 3akoH Hprotona. Bropoi 3axkon HeroTona. Tperumii 3akoH HproToHa.
[TpuHUIMN CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHUS CKOJIbXKEHUSA, CUila
TPEHUS MOKOs, Ipyrue BUuabl Tpeaus. KoaduimeHnt tpenus.

JIBUKEHUE TeJ O OKPYKHOCTH MO JEMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepHymn u mnoabéMHas cuia Kpbula. COBpEMEHHbIE JIETATEIbHBIE
amnmapatbl, CyJa Ha TMOJIBOJHBIX KpBbUIbSIX, AHTHUKPBUIO HAa CKOPOCTHBIX
aBTOMOOMIAX. J[BIDKEHHUE TT0e3/1a HA MAarHUTHOM TIOTYIITKE.

Cuna TS%KECTH MW 3aKOH BCEMUPHOIO TITrOTeHHUs. JIBU)KEHHE Tel BOKpPYT
IrPaBUTALlMOHHOTO IEeHTpa (B ToM uyucie miaHer Bokpyr Connna). Ilepsas
KOCMHUYECKask CKOpocTh. HeBecoMOCTh U neperpysku.

PaBHOBecne wmatepuanbHON TOukH. AOcomoTHO TBEpHOe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.
Nmnynec Tema. M3MeHeHue umiyibca. MMmOynbse cuiibl. YIpyroe U HEyInpyroe
B3aUMOJICHCTBHE. 3aKOHbl M3MEHEHUS M COXPAHEHUS HMITyJbca. PeakTHuBHOE
JBHKEHUE.

Mexanunueckasi pabota ¥ MOUIHOCTh. PaboTa cuil TSHKECTH, YyIPYrocTd, TPEHHS.
Cs3b sHeprun U paboThl. lloTeHlManbHas SHEpPrus Tena, MOAHSITOTO Ha
MIOBEPXHOCThIO  3eMJK.  [loTeHIManpHast  3HEPrUs  CHKATOM  NPYKHUHBI.



Kunernueckast sneprus. Teopema 0 KHHETHYECKOW PHEPTUU. 3aKOH U3MEHEHUS U
COXpaHECHUS MEXaHHUYECKOW SHEPTHH.

JlemoHcTpanuu.

HaGmronerre MeXaHWYECKOTO [BIDKEHUSI Tela OTHOCHUTEIBHO pa3HBIX Tell
OTCYETA.

CpaBHEeHHE TyTed W TPAGKTOPUH JBIIKEHUS OJHOTO W TOTO K€ Teja
OTHOCHUTEIFHO Pa3HBIX TEN OTCUETA.

N3mepeHne CKOPOCTH U YCKOPEHUS TIPSIMOJIMHEHHOTO ABMKCHUS.

HccnenoBanre Mpru3HAKOB PABHOYCKOPEHHOTO JABUKCHHUS.

HaGroneHre NBHKCHHSI TeJla 1O OKPYKHOCTH.

HaGmroieHrie MEeXaHWYECKUX SIBJICHHM, TPOUCXOMSIINX B CHCTEME OTCUéTa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPCHHOM JIBMDKCHHH OTHOCHUTEIHHO
KaOuHeTa QU3HKH.

Habmonenne paBHOBecusi Tell, CBOOOJHOTO TaJCHHS, KOojeOaHWs MasTHUKA B
WHEPIMABHBIX CHCTEMaX KaK MOJITBEPKJICHUE MPUHIIAIIA OTHOCUTEIBHOCTH.
3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MACChl M JICHCTBYIOIICH Ha HETO CHUIIBI.
Habmronenne paBeHCTBA CHIT TIPHU B3aUMOJICHCTBHUH TEJI.

M3meHeHue Beca Tella MPH YCKOPEHHOM JIBUKCHUH.

[lepenaua umiynbca Mpu B3aMMOJIEUCTBUH TEII.

[IpeoGpazoBanus SHEPTUU TIPU B3AUMOJICHCTBUHU TeE.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO HEYIIPYTOM B3aUMOJCHCTBUU.
CoxpaHeHue UMITyJIbca MPU YIIPYTOM B3aUMOJCHCTBHUH.

HaGnronenne peakTHBHOTO JIBH>KEHHUS.

CoxpaHeHue dHEepPruu Mpu cBOOOTHOM IaJICHUU.

CoxpaHeHue SHEePTUu MpH ABMKCHUH TeJla MO/ IeHCTBUEM MPY>KUHBI.
JlaGopaTopHbIie paOOThI M OTIBITHI.

KoHcTpyupoBanue TpakTa A pa3roHa v JajdbHEHIIero paBHOMEPHOTO JABM)KCHUS
IIapyKa WIN TEIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOMBKEHUSI OpyCKa WM ABMKCHHS [IapHUKa T10
HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenne yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM JIBIDKCHUHM 0 HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TTyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JBUKEHUHU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIAM TPU PABHOYCKOPEHHOM ABMKCHHHM 0€3 HadaIbHOUN
CKOPOCTH TTyTH OTHOCSITCSI KaK psJl HEYETHBIX YMCETI, TO BPEMEHA OJIMHAKOBBHI.
HccnenoBanne NBWKEHUS Tela, OpPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHJIBI HOPMAaJBHOTO
JaBJICHUSI.



Omnpenenenue kKodPphuLMeHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NMPYKUHBI.

UccnenoBanue 3aBUCUMOCTU CUJIBI YINPYTOCTH, BO3HUKAIOIIEH B MPY>KHUHE, OT
CTerneHu JiepopMalu npy>KUHBbI.

Onpenenenue pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHUM TeJa IO
TOPU30HTAILHOM ITOBEPXHOCTH.

Omnpenenenue paboThl CUIIBI YIIPYTOCTH NPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HETOABMYKHOT'O U MOJIBHKHOTO OJIOKOB.

Paznen 2. Mexanuueckue KojaeOaHUs U BOJIHBI.

Konebarenvsnoe nBmxkeHue. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUMN: MEPUOI,
4yacToTa, aMIuIMTynaa. ['apMoHuveckue KojeOaHus. 3aTyXxamoluue KojeOaHus.
BoeinyxneHnsbie konebanus. Pe3onaHnc.

Marematnueckuii W IPYXKUHHBIM MaATHUKU. IlpeBpamieHue >HEpruu Ipu
K01€0aTeIbHOM JIBUKEHUU.

Mexannueckue BOJIHBL. [IpojmonbHBIE W momepeuHble BoJIHBL  CBOMCTBa
MEXaHUYECKUX BOJH: MHTepdepeHus u audpakuus. [1uHa BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHU4YecKue BOJIHBI B TBEPIOM Telle, CeMCMHYECKHe
BOJTHBI.

3Byk. PacnpocTpanenune u oTpakeHue 3ByKa. 'pOMKOCTh 3ByKa M BBICOTA TOHA.
Pezonanc B akyctuke. UH(dpa3Byk u ynbrpa3Byk. Mcnonb3oBaHue ynbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHSIX.

JlemoHcTpanuu.

HaGmronenne xonebaHuit TeN Mo AIEMCTBUEM CHIIBI TSHKECTH U CUJTBI YIPYTOCTH.
Hab6monenne konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGmroneHne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHca.

PacnpocTpanenne npogosibHBIX U MTONEPEYHBIX BOJH (HA MOJEIH).

Ha6monenune naTepdepeHinu u 1udpakiiuu BOJIH Ha IIOBEPXHOCTH BOIBI.
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHUN PE30HAHC.

JlaGopatopHbIie pabOThI M OIIBITHI.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOAHUN MATEMAaTHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U MEPUO/Ia KOJICOaHUHN PYKUHHOTO MasiTHUKA.
HccnenoBanne 3aBUCMMOCTH TIepHOa KOJIeOaHU Tpy3a HA HUTH OT JIJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH TEpUOAA KOJEOAHWN TPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Tiepuoja KojleOaHWUW Tpy3a, MOJBEHICHHOTO K JICHTE,
OT Macchl Tpy3a.

OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh MEpUOAa KOJeOaHUW NPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.



N3mepeHne yckopeHusi CBOOOJHOrO MaieHHUs.

Paznen 3. DnekTpoMarHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMAarHUTHOE ToJe. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHbIX BOJH. [lIkanma sneKkTpomMarHuUTHBIX BOJH. lMcmomb3oBaHue
ANEKTPOMArHUTHBIX BOJH JUIsl COTOBOM cBsi3u. Pammonokanusa. Kocmuueckas
CBSA3b.

DnekTpoMaruuTHas npupona csera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA!
uHTepdepeHuns u qudpakims.

JlemoHcTpanuu.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdepenuus u nudpakius cBera.

JIaGopatopHbie pabOThI U OIBITHI.

N3yyenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
TenedoHa.

[IpoBenenue onpITOB 10 HAOJIOIEHUIO UHTep(epeHnn U qudpakiuy CBETa.
Pasnen 4. CBeToBBIE ABIICHUS.

JlyueBass Mojenb cBe€Ta W TEOMETPUYECKAsl ONTHUKA. VICTOYHMKH CBeETa.
[IpsmonuHeliHOoe pacnpocTpaHeHue cBeta. 3armeHus ConHua u o JIyHBL
Otpaxenue cBera. [lmockoe 3epkano. 3akoH oTpaxkeHHs cBera. I[locTpoenue
U300pakeHni, CHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomiienne cBeTa. 3aKOH MpenoMieHus cBera. [lolHOe OTpakeHHWe CBETa.
Hcnonp3oBaHue  MOJHOTO  OTpaKEHUsT B ONTUYECKUX  CBETOBOJAX,
ONTOBOJIOKOHHAS CBSI3b.

Jlunza, xon nydeit B muH3e. Dopmyia ToHKo# nuH3EL. [locTpoeHne n3o0pakeHuH,
chOpMHpPOBAaHHBIX TOHKOM JuH30M. OmnTHueckas cuctema (¢oToarnmapara,
MUKpOCKONa M Tejeckomna. ['ma3, kak onTuyeckas cucTema. bau3opykocTh u
NaTbHO30PKOCTb.

Paznoxenne Oemoro cBeta B cmekTp. Omnweitel  Herlorona. Croxxenue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

JleMoHCTpanuu.

[IpsAmMonHEHHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHU B MIIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop ny4elt B coOuparolieit JnH3e.

XO0JI Tyder B pacCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pa>keHU C TOMOIILBIO JTUH3.

[Tpunuun neiictBus goTtoamnmnaparta, MUKPOCKOIA U TEIECKOIA.



Mogens riasa.

Paznoxenue 0enoro cera B CHEKTP.

[Tonyyenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

JlabopatopHbie paOOThI U OTBITHI.

HccnenoBanne 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIyda OT YIJia HaJcHUs.
N3yuenue cBOMCTB N300pakeHUs B IJIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTH yIjla MPEIOMIIEHUS OT yIJla MaJeHUs CBETOBOTO
Jy4da Ha TPAaHULIE «BO3IYX—CTEKIIO».

[Tonyyenue nzo0paxeHn ¢ TOMOUIBIO COOMPAOIIEH JTUH3HI.

Onpenenenue (HOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIbI COOMpArOIei JINH3bI.
OnbITHI IO Pa3NOKEHHUIO OEJIOr0 CBETA B CIEKT.

OnbITHI O BOCHPUATHIO LIBETA MPEAMETOB MPU UX HAOIIOJEHUHU Yepe3 I[BETOBbIC
(UIBTPBHL.

Pasnen 5. KBa"nToBbIe siBieHU.

Onwitel Peszepdopna w muanerapnas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornoiieHue ceeta aromoM. KBaHuTel. JInHe#yaThie CIEKTPHI.
PanmnoaktuBHOCTh. Anb(a-, O6eta- W ramma-uznydeHus. CTpPOCHHE aTOMHOTO
anpa. HykioHHas woaens aroMHoro snapa. M3orombel. PannoakTuBHbIE
npeBpamieHus. [lepuon nmonypacnana aTOMHBIX siaep. [elicTBue paanoaKkTUBHBIX
U3JIYYEHUI Ha KUBbIE OPTaHU3MBI. 3aIIUTa OT PAJAUOAKTUBHOTO U3IIyYEHHUS.
SAnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsAJ0BOIO M MacCOBOTO YHCEN.
OHeprusi CBA3U aTOMHBIX saep. CBsA3b MacChl W 3HEpruu. Peakinuu cuHTE3a U
nenenus spep. Mcrounumku sHeprum ConHia W 3BE3A. SlaepHas 3HEpreTuka.
DKOJOTUYECKUE MPOOTIEMBI SII€PHOIN SHEPTETHKHU.

JlemoHcTpanuu.

CrexTpsl U31y4YEeHHS U MOTIIOMICHUSI.

CrekTpbl pa3IMYHbIX Ta30B.

CrnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

Peructpanus u3znydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

JlaGopatopHbie pabOTHI U OIBITHI.

HaGmroenrie CIutoNIHbIX U THHEWYATHIX CIIEKTPOB U3TyUCHUS.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPIMM YACTHUIBI [0 TOPMO3HOMY IYTH (I10
dotorpadusim).

N3mepenne paanoakTUBHOTO (hOHA.

[ToBTOpUTETHEHO-0000ITAIONITUN MOTYITb.

[ToBTOpUTENHEHO-0000IIAIONINNA MOJYJIb MPEAHA3HAUEH JIJIi CUCTEeMaTU3alUuu U
000011IeHHs TPEIMETHOTO COAEPKAHUS U ONBITA I€ITEIbHOCTH, TPUOOPETEHHOTO



IpU M3YyYEHUHU BCEro Kypca (QU3UKUA YyriayOJNE€HHOro YpOBHS, a TaKxKe s
MOJIFOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3UKE.

B mporniecce u3ydeHus JaHHOTO MOAYISI peaju3yroTCs M MONYYaroT AaibHeiee
pa3BuTHEe ydeOHBbIC NEHCTBHUS, 00ECIEUMBAIONINE JOCTIKEHHE MPEAMETHBIX U
METanpeAMETHBIX Pe3yIbTaTOB 00yUYeHHsI, (HOPMUPOBAHNE €CTECTBEHHO-HAYIHOU
TPaMOTHOCTH: OOBSCHEHHWE W OINHCaHWE SBJICHUA HA OCHOBE MPUMEHEHUS
¢u3nYecKuX 3HAHWM, MCCIEIOBAaTEIbCKUE JEHCTBUS (BBIIBWKEHHE THIIOTE3,
MOCTAHOBKA €N M TUTAHWPOBAHUE MCCIEAOBaHNUs, aHAIN3 JAHHBIX U MOJyuYeHUE
BBIBOJIOB).

[IpennmoutuTenbHOM POPMOIT OCBOCHUS MOAYJIS SBISETCS IPAKTHKYM, MPOTPaMMa
KOTOPOT'O BKITFOUAET:

peleHne 3a1a4, OTHOCSIINXCS K pa3TuYHBIM pa3zeliaM U TeMaM Kypca (QU3HKH, B
TOM YHCIIE 33]1a4, MHTETPUPYIOIINX COJEPKaHUE Pa3HBIX Pa3JIelioB;

BBITIOJIHEHHE JIA0OPATOPHBIX PabOT M OMBITOB (BKJIIOYAss PaOOTHl M OIBITHI W3
NepeyHel K pasfenaM Kypca) B YCIOBHSIX CaMOCTOSITENIBHOTO IIAaHHUPOBAHUS
NPOBEACHHUS WCCIEAOBaHUs, BHIOOpa W OOOCHOBaHWS METO/JAa H3MEpPEHUs
BEJIMYUH, COOPKH IKCIIEPUMEHTAILHOW YCTaHOBKH,

BBITTOJITHEHWE TPOOJIEMHBIX 3aJaHUN TMPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl MO €CTECTBEHHO-HAYYHOM TpaMOTHOCTH), B TOM 4YHCJE 3aJaHUil C
MEXIPEIMETHBIM COJIepKaAHUEM;

paboTy HaJa TPYNNOBBIMU WM HMHIWBHUIYAJIbHBIMU IPOECKTAMH, CBS3aHHBIMU C
coliepkaHueM Kypca (pu3uKH.

N3yyenue mOBTOPUTEIHHO-O0000MIAOMIETO MOIYJIA MOXET 3aKaHYMBATHCS
IIPOBEACHUEM JUATHOCTHYECKON paboThI 3a Kypc (DM3UKHU YTIyOJIEHHOTO YPOBHS,
BKJIIOUAIOIIEH 3aJlaHus Pa3HOTO YPOBHS CJIOKHOCTH. Pe3ynbTaThl BBHITIOJHEHUS
JTUATHOCTUYECKOM  paboThl  MOTYT  TOKa3blBaTh  CTENEHb  T'OTOBHOCTH
o0y4Jarommuxcs K OCHOBHOMY TOCYJIapCTBEHHOMY dK3aMeHy 10 (U3HKE, a TaKxKe
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyUYHOM IrPaMOTHOCTH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue pu3nku Ha ypoBHE OCHOBHOTO 00IEro 0Opa30BaHMs HAIPaBJICHO Ha
JTOCTH)KCHHUE JTMYHOCTHBIX, METANpPEeIMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yIbTaTOB.

JIMHHOCTHBIE PE3VYJIbTATDI

B pesynbraTe u3zydeHus (pU3MKM Ha ypPOBHE OCHOBHOI'O 0OIIETr0 0Opa3oBaHUS Y
oOyyarorerocss OyayT cpOpMHUPOBaHBI CIEAYIOIINE JIMYHOCTHBIC PE3yJbTaThl B
YaCTH:

l)maTpuoTHUeCcKOro BOCIIUTAHUSA:

NPOSIBJICHUE HWHTEpeca K HMCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN
bu3uYeCKoN HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSM POCCUMCKUX YUEHBIX-(DU3UKOB,;
2)rpaxaaHCcKOro M TyXOBHO-HPABCTBEHHOTO BOCIIMTAHUS

TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXXJIEHMHM OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHHUH
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OCO3HAHHE BAXHOCTH MOPAIBHO-3TUUECKUX MPHUHIMIIOB B JIESITEIBHOCTH
YYEHOT0;

3)3CTETUYECKOr0 BOCIIUTAHUS:

BOCTIPUATHE OSCTETUYECKUX KadyecTB (Pu3nyeckod Hayku: e€ TapMOHUYHOTO
MIOCTPOCHMSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4)IIEHHOCTH HaYYHOI'O MTO3HAHUSA:

OCO3HAaHHE IIEHHOCTU (PU3NYECKON HAYKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS
MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTUN, BAXKHEUIIIEN COCTABIISIONIEH KYJIbTYPHI;
OpUEHTAIUSI B  JEATEIIbHOCTH HAa  COBPEMEHHYIO CHUCTEMY  HAay4YHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS PUPOJIbL;

pa3BUTHE HAy4yHOl JIF0OO3HATENBbHOCTH, HWHTEpEca K HCCIEI0BATENbCKON
NEeATENbHOCTH;

5)bopmupoBaHus KyJIbTYPHI 3I0POBbSI M IMOIIMOHAIBHOTO OJIaTrOMOTY Y s
OCO3HAHWE IIEHHOCTH Oe3omacHOro o0pa3a KHU3HAU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUi O€30MacHOTO TIOBEJACHHS Ha
TPaHCIOPTE, HAa JOpPOrax, C DJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBaHUEM B
JOMAIITHUX YCIOBUAX;

c(hOopMUPOBAHHOCTh HaBbIKa pe(JICKCUU, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOro0 )K€ MpaBa y IPyroro 4eaoBeKa;



6)Tpy10BOr0 BOCIIUTAHUS:

AKTUBHOE ydYacTHE B PEIICHWH TMPAaKTUYECKUX 3amad (B paMKaxX CEMbH,
00pa3oBaTeIbHON OpraHu3alliy, TOpojia, Kpasl) TEXHOJIOTUUECKON U COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIEC ¥ (U3HUECKUX 3HAHHA;,

UHTEPEC K MPAKTUICCKOMY U3YUYEHUIO PO eCcChid, CBI3aHHBIX C (PU3HKOMH;
7)3K0I0THYE€CKOT0 BOCTTUTAHHUS:

OpHUEHTAITUs Ha MPUMEHEHNE (PU3NUYSCKUX 3HAHUH IS pelIeHUS 3a/1a4d B 00J1acTH
OKpYXalolel Cpeabl, IUIAHUPOBAHUS TIOCTYIIKOB W OIEHKH WX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CpeIbl;

OCO3HAHHME TJIOOAIBHOT'O XapakKTepa OJKOJOTHYECKUX TMpoOJeM H IyTeH uX
pEIICHHSI;

8)amanTanuy K N3MEHSIOIIMUMCS YCIIOBUSM COITUATBHOU U TIPUPOTHOU CPEIBI:
NOTPEOHOCTh BO B3aMMOJICHCTBUM TPH BBITTOJIHCHUH WCCIICIOBAHUN M MPOCKTOB
(du3HUeCcKOl HANIPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JPYTHX;
TIOBBIIIICHUE YPOBHS CBOEH KOMITETCHTHOCTH Yepe3 MPAKTHUSCKYIO IeSITeIbHOCTD;
NoTpeOHOCTh B (DOPMUPOBAHMKM HOBBIX 3HAHWH, YMEHUN (OPMYIMPOBATH HJCH,
TIOHSITHSI, TUTIOTE3bI O (PU3UYECKUX OOBCKTAX M SIBICHHSIX;

OCO3HaHHE JCPUIUTOB COOCTBCHHBIX 3HAHMH M KOMIICTCHTHOCTEH B 00JacTH
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TUTAaHUPOBAaHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3UIECKUX 3HAHUM;
CTpEMJICHHE aHAIM3MPOBATh W BBISIBISITH B3aUMOCBSI3U TPUPOIBI, OOIIECTBa U
HYKOHOMHUKH, B TOM YHCIIE C UCTIOIH30BAaHHEM (PU3NICCKUX 3HAHUH;

OIIEHKA CBOMX JIEHCTBUI C YIETOM BIHUSHUS Ha OKPYKAIONIYIO CPEY, BOBMOXKHBIX
r7100aTBHBIX ITOCIIEICTBUH.

METAIIPEAMETHBIE PE3VJIbTATDBI

B pesynbrare ocBoeHHs MpOrpaMMmbl MO (U3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydatomerocs OyayT chOpMHpPOBAaHBI METANPEIMETHBIC
PE3yNbTAThI, BKIIFOYAIOIINE TO3HABATEIHLHBIC YHUBEPCATbHBIC YUCOHbIE JEHCTBUS,
KOMMYHUKAaTUBHBIC  YHUBEpCaJbHbIE  y4eOHbIE  JEHCTBUS, PETYJISTUBHBIC
YHUBEPCAJIbHBIC yUeOHBIC IEHCTBHUS.

[To3HaBaTebHBIC YHUBEPCAIbHBIC YICOHBIC TCHCTBUS

ba3oBbie 1Oornueckue aeHUCTBUS:

BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKW OOBEKTOB (SIBICHHI),
KJIacCU(UIIMPOBATH UX;

BBIBIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYMS B paccMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIOJCHUSAX, OTHOCSAIINUXCS K (PU3UUECKUM SIBIICHUSIM;



BBISBJISITH IPUYUHHO-CIICICTBCHHBIC CBS3U MPH U3YUYCHUH (PU3NUCCKUX SBICHUN U
MPOIIECCOB, JENaTh BBIBOJLI C HMCIOJIb30BAHUEM JICTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJITIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (DU3NUCCKUX BEITHYNH;
CaMOCTOSITEJILHO BBIOMpATh CHOCOO pemeHus Y4eOHOW (HU3UYECKON 3amaun
(cpaBHEHHE HECKOJIbKUX BapHAHTOB PEIICHUS, BEIOOP HAaMOOJIEe MOIXOISAIIETO C
y4ETOM CaMOCTOSTEIBHO BBIJICICHHBIX KPUTEPHCR).

ba3oBble nccnenoBaTebCKUe NEHCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK UCCIICI0BATECILCKHIA HHCTPYMEHT ITO3HAHUS;
IPOBOAUTL IO CaMOCTOSATEIBHO COCTaBJICHHOMY IIJIaHy OTBIT, HECIOXHBIH
(U3HYECKHI SKCTICPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3UICCKOTO SBICHUS;
OIICHMBATh Ha NMPUMEHUMOCTh M JIOCTOBEPHOCTh WH(POPMAIHIO, TOJYYCHHYIO B
XOJ/I€ MUCCIIeIOBAHUS MIIM DKCIICPUMEHTA;

CaMOCTOSATEIBLHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOABI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOTIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3MPOBATh BO3MOXKHOE JallbHEHIIIEe pa3BUTHE (U3UUECKUX IMPOIIECCOB, a
TaK)KE BBIJIBUTATh TPEIIMOJIOKCHUS 00 HMX pa3BUTHM B HOBBIX YCJIOBHSAX U
KOHTCKCTaXx.

Paborta ¢ nndopmanmeii:

NPUMEHSTH Pa3INyHble METO/bl, HHCTPYMEHTHI U 3alPOCHl TIPU MOUCKE U OTOOpE
uHGOpMAIIMK WM JAHHBIX C Y4ETOM TMpeUIOkKEHHOW ydeOHOU dusndeckoit
3a/lauu;

aHAIM3UPOBATh, CHUCTEMATH3UPOBATh M  HUHTEPIPETUPOBATH HMHGPOPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHHUS,

OILICHUBATh HAJIEKHOCTh MHPOPMAIIUU TIO KPUTEPHUSM, TIPETIOKEHHBIM YUUTEIEM
Wi cPOopMyITUPOBAHHBIM CAMOCTOSITEIHHO;

CaMOCTOSITEILHO BBIOMpATh ONTUMAJIBHYIO (OpMY NpeaAcTaBieHUs WH(pOopMaIuu
U WUTIOCTPUPOBATh pPEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH, JharpaMMaMu,
WHOU rpaduKoi U MX KOMOUHAIIUSAMH.

KoMMmyHuKaTuBHBIC YHUBEpCATbHBIC YI€OHbBIE ACHCTBUS:

B X0JIe 00CYXIeHHs yueOHOro MaTepHalia, pe3ysbTaToB Ja0OPATOPHBIX padoT H
IIPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMBbI M BBICKA3bIBAThH
UjcH, HAICJICHHBIC Ha PEIICHUE 3aJlauyd W TMOJIepKaHue O1arokenaTreIbHOCTH
OOIIECHHS;

COTIOCTAaBJSITh CBOU CYXKICHHUS C CYXJCHHSIMHU JPYTUX YYaCTHUKOB JIHANIOTA,
O0OHapy>KHUBATh PA3INUUE U CXOJCTBO MMOZUIIH;

BBIP@YKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJUYHO TIPEACTABIATh PE3YIbTaThl BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);



MOHMMATh W WCMOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUYyaTbHOU
paboThI pU PEIIEHUH KOHKPETHON (PU3NUECKOI MpOOIeMBbI;

NPUHUMATh L€ COBMECTHOM IEATEIIbHOCTH, OPraHU30BbIBATH JACUCTBUSA IO €€
JOCTHXKEHUIO: paclpeseisiTh pPOJju, OOCYXJaTh TMPOLECCHl UM Pe3ybTaThbl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJIHSITH CBOKO YaCTh paOOThI, IOCTUTAsI KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HaIPaBJIECHUIO U KOOPAUHUPYS CBOU JAEHCTBUS C APYTUMHU YieHAMU KOMaH/IbI,
OIICHUWBAaTh Ka4yeCTBO CBOEro BKJIaJa B OONIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBUS.

PerynstuBHble yHUBEpCAIbHBIC YUCOHBIC ICHUCTBUS

Camoopranuzanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX W YUYEOHBIX CHUTYalMsIX, TPEOYIOUMIUX IS
peteHns GU3NIEeCKUX 3HAHUM;

OPUECHTHPOBATHLCS B pPa3IMYHBIX  TOAXOJAX  MPUHATUS  PEIICHUI
(MHAMBUIyAJIBLHOE, PUHITUE PEIICHUS B TPYIIE, TPUHATHE PEIICHUN TPYIIION);
CaMOCTOSITEIbHO COCTaBJIAThH AJITOPUTM peIIeHHS (PU3UUECKO 3alaud WIK IUIaH
UCCJIEJIOBAHUS C YUYETOM HUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATh MpesiaraeMble BApUAHTHI PEIICHUIA;

JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, YMOIIMOHATIBHBIN HHTEIIJIEKT:

JaBaTh aJIeKBaTHYIO OIIEHKY CUTYAaIlUH U MpeiaraTh MjaH e€ N3MEeHEHNUS,
OOBSACHATHh MPHUYMUHBI JTOCTHKEHUS (HEJOCTHXKEHHUS) PE3yJbTaTOB IESTEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIE€SATEILHOCTh (B TOM 4YHCJIE€ B XOJl BBIIOJHECHHS
($u3MUECKOro MCCIeOBaHUS WIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHMBIINUXCS CUTYaIMi, YCTAHOBICHHBIX OMUOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM.

CTaBUTh CE€0sl HA MECTO JIPYyroro 4ejaoBeKa B XOAE CIOpa WA JUCKYCCHHM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro.

NpU3HaBaTh CBOE MPaBO HAa OMIMOKY MpH pelieHUH (PU3NYECKUX 3a7a4 WIH B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

I[TPEAMETHBIE PE3VJIbTATHI

K xoH1y oOyuenus ¢ 9 kracce npeAMeTHbIE PE3YIbTAThl HA YIITyOJIEHHOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAFOIIUXCS YMEHUM:

WCIIOJb30BaTh MOHATHUS (CUCTEMa OTCU€Ta, OTHOCHUTEIBHOCTh MEXaHWYECKOTO
JBUKEHUS, HEBECOMOCTh U TMEPErpy3Ku, LEHTP TIKECTH, MEXaHUUYECKUE BOJIHBI,



3BYK, MHGPa3ByK M YIbTPA3BYK, SJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
W3JIyYEHUE, 1IKajla 3JEKTPOMArHUTHBIX BOJIH, HCTOYHUKHU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhl UCITYCKaHUS W TMOTJIONIEHUs, anbda-, 6eTa- U1 ramMmma-
W3JIYYEHUs, U30TOMBI, si/IepHAs U TEPMOsJICpHAs YHEPIeTHKA) U CHUMBOJUYECKUN
SI3bIK (PU3UKYU TIPU PEIICHUN YUeOHBIX U MPaKTUYECKUX 3a]1ay;

YBEPEHHO pa3inyaTh SIBJICHUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE
JBIDKEHHE, PAaBHOYCKOPEHHOE MPSMOJMHENHOE ABMIXKEHUE, CBOOOJIHOE MajcHUe
TEN, JBWKEHUE TI0 OKPY)KHOCTH, B3aUMOJACHCTBUE TE€J, pPaBHOBECHUE
MaTepuaIbHOM TOUYKH, PEAaKTUBHOE JBHXKCHHE, HEBECOMOCTb, KOJeOaTeIbHOE
JBIDKEHHE (TapMOHUYECKHUE, 3aTyXaloIIKe, BEIHYK/ICHHbIC KOJIeOaHMs ), PE30HAHC,
BOJIHOBOE JIBIDKEHHE (PacIpOCTpaHEHUE U OTPaKEHUE 3BYyKa, MHTEpepeHIus U
nudpakius — BOJIH), TMPSMOJUHEHWHOE  paclpoCTpaHEHUE, OTpaKEHHUE U
NpEIOMJICHHE CBETA, NOJHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jiokeHue 0enoro
CBe€Ta B CIEKTp M CJIOXEHUE CIEKTpaJlbHbIX I[BETOB, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa W3JIYYEHHUs) II0
OMMCAHUIO UX XapAaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBJICHUE W3YYEHHBIX (U3UUYECKUX SIBJICHUM B OKPYKaroleM
mupe (B TOM uuciie (U3NUECKUE SBICHHS B MPHUPOJE: NMPUIUBBI U OTIUBHI,
nBwkeHne 1aHeT COJHEYHOM CHCTEMBI, PEAKTUBHOE JBUKEHHE IKUBBIX
OpraHMW3MOB, BOCIIPUSITHE 3BYKOB >KHMBOTHBIMH, 3€MIIETPACEHUE, CEHCMHUYECKUE
BOJIHBI, I[yHaMH, 0JXO, IIB€Ta Te€J, ONTUYECKUE SABJICHUS B NPUPOJE,
OMOJIOTUYECKOE JACHCTBUE BUIUMOTO, YIbTPaduOIIETOBOIO U PEHTTEHOBCKOTO
U3JIYYCHUH, ©CTeCTBEHHBIM  PAJMOAKTUBHBIA  ()OH, KOCMHYECKHE JIYYH,
PaaMOaKTUBHOE M3JYYEHUE NPUPOIHBIX MHUHEPAJIOB JIEMCTBUE PaAMOAKTHBHBIX
U3JIy4YeHUH Ha OpraHW3M YeEJIOBEKa), MPU ITOM MEPEBOAHUTH MNPAKTUUYECKYIO
3a/ilauy B yueOHYIO, BBIJICTSATh CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKH) (DU3UUECKUX
SIBJICHUM;

OMKCHIBATh W3YYCHHBIE CBOMCTBA TeN W (U3MUECKHE SBICHUS, WCIIOIb3YS
¢usnueckre BeMWYMHBI (CpPEeIHSsI W MTHOBEHHAas CKOpPOCTh Teja IIpH
HEPAaBHOMEPHOM JBH)XKEHHUH, YCKOPEHHUE, NEPEMEIICHUE IIPU PAaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBUKEHHHM, YIJOBAas  CKOPOCTb, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TpPEHHUs, CHJla YIPYIrOCTH, CWIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUsI, BEC Teja, MEHTP TSHKECTH TBEPIOTO Teja, UMITYIIbC Tena,
UMITyJIbC CHWJIBI, MOMEHT CHJIbl, MeXaHu4eckass paboTa U MOIIHOCTD,
NOTEHLMANIbHAST JHEPTUs Teja, MOAHATOrO HAaJ MNOBEPXHOCTBHIO  3€MIIH,
NOTEHIMAIbHASL SHEPrUsl CKATOW NPYKWUHBI, KUHETUYECKAas JHEPrus, NOJHAas
MEXaHW4YecKasi  JHeprus, MNepuoJl M  YacTora  KojeOaHuM,  Mepuoj
MAaTEMAaTHYECKOr0 U NMPYKUHHOIO MAasTHUKOB, JUIMHA BOJHBI, TPOMKOCTb 3BYKa U



BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeIb MPEJOMIICHUS CPEAbI), IPU ONMHUCAHUU
MpPaBUWIBHO TPaKTOBaTh (PU3UUYECKUN CMBICI HCHOJNb3YEMBIX BEJIUYHMH, HX
0o00O3HaueHusT M €IUHULBl (DU3UYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEJIMUMHY C APYTUMH BEJIMUYUHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3NUYECKUE SBJICHUS M MPOLECCHI, UCIONb3Ys
3aKOH COXpaHEHUs DSHEPruHM, 3aKOH BCEMHUPHOTO TATOTEHHS, MNPUHIUI
CYNEpHO3ULMHA CWJI, MPUHIMUI OTHOCUTENbHOCTH [amwmies, 3akoHsl HbloToHa,
3aKOH COXpPAaHEHUs HUMITYJIbCa, TEOPEMY O KMHETHYECKOW 3Hepruu, 3akoH ['yka,
3aKkoH bepHymin, 3aKoHbl OTpaKeHUs M MPEJOMIICHUS CBeTa, (HOpMyTy TOHKOH
JMH3BI, IUIAHETApHYI0 MOJENb aTOMa, HYKJIOHHYK0 MOJENb aTOMHOTO sjipa,
3aKOHBl COXPAaHEHMs 3apsAOBOTO U MAaCCOBOIO YHUCEN MPHU SAEPHBIX PEeaKUusX,
IpY 3TOM pa3iInyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €0 MaTeMaTHUECKOE
BBIPA)KEHUE;

CTpouTh (U3MUECKUE MOJIEIN peajbHbIX OOBEKTOB, MPOILECCOB U SBICHUM,
BBIICNISATh TPU ITOM CYIIECTBEHHBIE W BTOPOCTENECHHBIE CBOICTBA OOBEKTOB,
IPOLIECCOB, SIBICHUM, MNPUMEHATh (U3HUECKHMEe MOJENH JUIsi OObSICHEHUS
(Gu3MUECKUX MPOLIECCOB U pPelIeHUs YIeOHbIX 3aa4;

OOBSCHATh (PU3MUECKHE SBJIEHUS, MPOLECCHl M CBOIICTBA Tel, B TOM 4YHCIE B
KOHTEKCTE CHUTyallull MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, U peliarh
Ka4eCTBEHHbIE 3a/lauyd, B TOM 4MCJE TPEOYIOUIME YHUCIEHHOTO OLEHUBAHUS
XapaKTepHbIX 3HAYEHUHN (PU3MUECKUX BETUYMH, IIPU 3TOM BBIOMPATH aJIEKBATHYIO
(¢u3nYecKyr0 MOJEINb, BBIABIATH IPUUMHHO-CIEICTBEHHBIE CBSI3U U BBHICTPAaUBATh
JIOTMYECKYIO0 LENOYKY pacCyXIeHUH u3 2-3 ImaroB ¢ ONOpPOH Ha H3yYEHHBIE
CBOWCTBa (PU3MUECKUX SBICHUM, (U3MUecKHe 3aKOHbI, 3aKOHOMEPHOCTU U
MO/JIEIH;

YBEPEHHO pelIaTh pacu€THBIE 3aJaud IO HM3y4yaeMbIM TeMaM Kypca (QU3UKH,
BbIOMpasl aJeKBaTHYIO (U3MUECKYI0 MOJENb, C HCIOIb30BAHUEM 3aKOHOB U
dopmyI, CBA3BIBAIOIINX (DU3HUECKHE BEIIMYMHBI, 3alMCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE PELICHHE 3a/Jaud, BBIABIATH HEJOCTAIOIINE WIM H30BITOUYHBIE
JIaHHbIE, OOOCHOBBIBATH BHIOOpP MeETOJA pEIICHUs 33Jaud, HCIOJIb30BaTh
CIIPABOYHBIE JAHHBIE, TPUMEHATh METOABI AHAJIN3A PA3MEPHOCTEN, UCIIOJIb30BATh
rpaduyeckue  METOABl  pelIeHHWs]  3ajJady, MPOBOJUTH MaTeMaTHUUYECKUe
npeoOpazoBaHUs U PacUYEThI, OLIEHUBATH PEATMCTUUYHOCTD MOTYYEHHOT'O 3HAUCHUS
¢u3nyeckol BETUYMHBI M ONPEIENATh Pa3MEPHOCTh (PU3NYECKOW BEITUYMHBI,
NOJIyYEHHOU IIPU pEUICHUH 3a]a4H;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (PU3NUYECKHUX
METOJIOB, W IIpeajiaraTb OpPUEHTHUPOBOYHBIM CHOCOO peuieHus, B ONMCaHUU
UCCJEIOBAHMUS  PAaclo3HaBaTh IMPOBEPSAEMOE MPEIINONOKEHUE  (THUIOTE3Y),



OIICHUBATH MPaBUIBHOCTD nopsjika IPOBEICHUS UCCIIeI0BaHU,
WHTEPIPETUPOBATH MOJTYUCHHBIN pe3yJIbTarT;

MIPOBOJIUTH OMNBITHI MO HAOMIOJCHUIO (U3UYECKUX SIBICHUN WIM (PU3MUECKUX
CBOICTB TeJl (M3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs YHEPIUH,
3aKOHA COXpAHEHUs MMIYJIbCa, JIEWCTBUE 3aKOHA bBepHylIum U BO3HUKHOBEHUE
NOIBEMHON CHJIBI KpbUIA, 3aBUCMMOCTH IE€pUoJia KoJieOaHUW MPY>KUHHOTO
MasgTHHUKAa OT MacChl TIpy3a M KECTKOCTU NPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTYABl MaJIbIX KOJeOaHuM, MPSMOJUHEHHOE paclpoCTpaHEHUE CBeETa,
pasnokeHue 0enoro cBeTa B CHEKTP, U3yYeHUE CBOMCTB U300paKeHUSI B IJIOCKOM
3epKajie U CBOMCTB M300pakeHus MpeAaMeTa B coOuparoleil JuH3e, Habo1eHne
CIUIOUIHBIX M JINHEWYATBhIX CIEKTPOB M3JIyueHHUs): (OpMyIupoOBaTh MPOBEPSIEMOE
npeanosioxkenue (rumore3y) O BO3MOXHBIX — pe3ysbTarax — HaOJIIOJeHUH,
CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00Opya0BaHUS,
OMHCHIBAThH XOJI OTbITa U (HOPMYIHPOBATH BBHIBOJIHI;

IPOBOAUTH MPU HEOOXOIMMOCTHU CEPHUIO MPAMbBIX U3MEPEHUH, ONpeieNsis CpeHee
3HAUEHHWE W3MEPSEeMOl BETUYHMHBI M ONPEJENsisi IMOrPEUIHOCTh Pe3yJIbTaTOB
OpsIMBIX ~ U3MEpPEHUH,  OOOCHOBBIBATH  BBIOOp  crmocoba  M3MEpeHus
(u3MepuTenbpHOTO Mpudopa);

IIPOBOAUTH KOCBEHHBIE M3MEpeHUsl (PU3UUECKUX BEIMYUH (CPEIHAS CKOPOCTh U
YCKOpEHHE Tejla MPU PABHOYCKOPEHHOM JBHKEHUH, YCKOPEHHE CBOOOHOTO
najgeHusi, KECTKOCTh  MPYXKUHBI, KOAIDPUIMEHT TpeHHs  CKOIBKECHHS,
MexaHuueckass paboTa MW  MOIIHOCTh, YacTOTa M TMEpuoja  KoJieOaHui
MaTEMaTUYECKOTO U TPYXKUHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOSTHUE
cobuparorieli JHH3BI W e ONTHYeCKas CWia, PaJHNOAKTUBHBIA (OH) ¢
WCITOJIb30BAaHUEM AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METO/la W3MEpEHHUs, IUIAHUPOBATh W3MEPEHHs, CaMOCTOSTENBHO COOUPATh
HKCIIEPUMEHTAIBHYI0  YCTAaHOBKY,  BBIYUCIISITH  3HAUYE€HHWE  BEJIUYMHBI U
aHAJM3UPOBATH MOJYYEHHBIE PE3yJIbTAThl, OI[EHUBASI MOTPEIIHOCTh PE3yJIbTAaTOB
KOCBEHHBIX U3MEPECHUM;

POBOAUTH OSKCIEPUMEHTAJIBHBIE KCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MYECKUX
BEJIMYUH (3aBUCUMOCTD IyTU OT BPEMEHU MPU PAaBHOYCKOPEHHOM IBUKEHHUH O€3
HAaYyaJlbHON CKOPOCTH, 3aBUCHUMOCTb CHUJIbl TPEHUSA CKOJIBKEHUS OT CHIIbL
HOPMAJLHOTO JIABJICHUS, Tepuoga KoieOaHWH MaTeMaTHUYeCKOTO MAasTHHKA OT
JUIMHBI HWUTH, OIpEAENICHHE YCKOPEHHS CBOOOJHOTO TMaJeHUs, HCCIEIOBaHNE
U3MEHEHHUS BEJIMYMHBI U HAIMPABICHUSI MHIYKIIMOHHOIO TOKA, 3aBUCHUMOCTH yria
OTpa)KEHHSI CBETa OT YyIJla MaJCHUs, yrja MPeOMJIEHUs OT YIJia MaJIeHHs
CBETOBOIO Jiyya, MCCIIEJOBAHUE TPEKOB: H3MEPEHHE HHEPIrUM YacTULI 10
TOpMO3HOMY NyTH (110 (hoTOorpadusiM)): COBMECTHO C yuuTeiaeM (HopMynupoBaTh
3a/1a4y U TUIOTE3y UCCIEAOBAHUSA, CAMOCTOSITEIBHO IJIAHUPOBATh UCCIIEOBAHUE,



CaMOCTOSITEJIbHO COOMpaTh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY, MPEJICTaBIISThH
MOJTyYEHHbIE 3aBUCUMOCTU (U3UYECKUX BEJIUYMH B BHJE TaOIUI] U TpaduUKOB,
OIICHUBATh MOTPEITHOCTH, JCJIaTh BBIBOJBI [0 PE3YJIbTaTaM UCCIICIOBAHMUS;
cobnoaTh TMpaBwia 0e€30MacHOro Tpylda npu padore ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTEepU30BaTh MPUHILMUIBI JEUCTBUS H3YUYCHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB M TEXHOJOTHMYECKUX IMPOIECCOB C OMOPON HA MX OMUCAHUS (B TOM
YHuCJe: CHUIOMETpP, JAaTUYMKHU TIOJIOKEHUS, PACCTOSHHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TEepHUCKol, ¢doToanmnapaT, MHUKPOCKOI, TEJIECKON, ONTUYECKUE
CBETOBO/IbI, CIIEKTPOCKOM, A03UMETp, kamepa BuibcoHa), MCMOIB3Yys 3HAHUS O
cBOMCTBaX (PU3NYECKUX SIBICHUN U HEOOXOIUMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKU HW3YUYEHHBIX TEXHUYECKUX
YCTPOUCTB, HM3MEPUTEIBHBIX NPUOOPOB U TEXHOJOTHYECKHX IMPOIECCOB TMPHU
pelrieHnd y4eOHO-IPaKTUYECKUX 3a/]a4, ONTUYECKHE CXEMbI IS MOCTPOCHUS
U300paKeHUH B IJIOCKOM 3€pKajie U cOOMparouiei JIMH3E;

MPUBOAUTE TPUMEPHI (HAXOIUTh WHGOPMAIMIO O TpUMEpax) MPAKTHYECKOTO
UCITIOJTH30BaHUST (PM3MYECKUX 3HAHUU B MOBCEIHEBHOW KU3HM JJIsi 00CCIICUCHUS
0€30MacHOCTH MpU OOpalleHUU ¢ MPUOOpamMu U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUsS 3[0pOBbS U COOJIIONEHHS HOPM JKOJIOTMYECKOrO TOBEICHUS B
OKpY’Karouien cpeae;

OCYHIECTBIISITh MOUCK HHOpManuu (uUndeckoro conepxanus B MHTepHere,
CaMOCTOATEIHHO (POPMYIUPYS MOMCKOBBIN 3alPOC, HAXOIUTh IYTH OINPEICICHUS
JIOCTOBEPHOCTH TOJYyYEHHON HH(OpPMAIMM Ha OCHOBE HMEIOIIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMPU BBHIMOJHEHWH YUYEOHBIX 3aJaHUi HAYYHO-TIOMYJSPHYIO
AUTEepaTypy (PU3NYECKOTO COoAeprKaHUs, CIPABOYHBIC MaTepuajbl, peCypChl CETH
WNurtepHer, Bmanerp npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMEI B JIPYTYIO;

cO371aBaTb COOCTBEHHBIE IHMCBMEHHBIE U YCTHBIE COOOIIEHHWS Ha OCHOBE
UHGOPMAINK U3 HECKOJIBKUX UCTOYHUKOB (DU3UIECKOTO COMEPIKAHMS, ITyOIUIHO
IPEACTaBIATh PE3YJIbTaThl MPOECKTHON WIIM HCCIENI0BATENIbCKON NIESITENbHOCTH
IPpU OTOM TPAMOTHO MCIIOJB30BaTh W3YYEHHBIM MOHSATUWHBIM  amnmapar
U3y4yaeMoro paszeyia (U3MKU U COMPOBOXKIATh BBICTYIUIEHUE MpPE3CHTAlUeH ¢
y4€TOM OCOOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThl padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe IBMKECHHUE U CIIOCOOBI €T0 20 1 2 bu6moreka [IOK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
19 BaaMoneicIBIe Te 20 2 2 bubmuorexa [JOK
. HMMOJICHCTBHE T
s . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 7 1 1
AKOHB coxpatem https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 47
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHEI
7 0 1 bu6mmoreka [JOK
2.1 M 0
CAHIACCIHE KOJCOHAHIA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 7 1 1
CXAHIMECKHE BOIIHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 14
Paznes 3. DiIeKTPOMarHuTHOE T0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMarHuTHOE MOJie U 15 1 2 bubnuoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
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Pa3nen 4. KBaHTOBBIE SIBJIEHUSA

41 W 4 1 bubnuorexa [JOK

. CITyCKaHHUE U TIOTJIOIICHHE CBETa ATOMOM https.//m.edsoo.ru/7f41ada6
49 C . 6 1 bubmmoreka [{OK

' TPOCHIE ATOMHOTO AAP https://m.edsoo.ru/7f41a4a6
43 q ca 6 bubmmoreka [{OK

. KN

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

Hroro mo pazueny 16

Pa3nen 5. IloBropuTte/ibHO-0000 a0 1M MOAYJIb
51 [ToBTOpeHue u 0000IIEHNE CONEPIKAHTS 10 0 bubmorexa [IOK

' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6

Hroro mo pazgeny 10

OBILIEE KOJIMYECTBO YACOB 110 102 1

ITPOI'PAMME
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