rocyaapcTBeHHOE Oro/pKeTHOE 001eodpazoBarenbHoe yuapexaeHue CamMapckoi
obnactu cpenHsis o0meoOpa3oBarenbHas MKoja moc. BoctouHbIi
MYHUITUTIAILHOTO paiiona bonbemedepauroBckuii Camapckoi obmactu

«PaccmoTpeHo» «IIpoBepeHo» «Y TBEpXKIAIO»
Ha 3aceganuu EMI] 3aMm. gupektopa mo YP Hupextop 'OY COIII moc.
J1. M. Xaiipymiesa H. B. Ps6oBa Bocrounsrii
[Ipotokon Ne 1 ot 0. A. Xnganosa
«28» aBrycra 2024r. [puxa3s Ne 300- ox

«28» aBrycra 2024r.
«28» aBrycra 2024r.

MoanucaH UMdPABAIL NOAMUCHIO:

OOKYMEHT CBBE&U
noanncbro

Pa0ouasi nporpamma

[TpeameTt(kypc): Puznka
Kacc: 9
KonmdectBo wacoB no yueOnomy miany: 102 gaca, 3 gaca B HeZiemr0

CocTtaBiieHa B COOTBETCTBUU C IPUMEPHOI OCHOBHOW 00pa30BaTeNbHOM
IPOTrpPaMMON OCHOBHOTO 0011ero 00pa3oBaHusi B COOTBEeTCTBUM ¢ Paboueit
nporpammoii k tuaun Y MK U. M. Tlepeimikuna, E. M. I'ytauk, A. 1. iBanoga/ E.
M. I'ytauk, M. A. Iletposa, O. A. UepaukoBa. — Mocksa: [Ipocsenienue, 2021.

CocraButens: XKnanosa Onbra AjekcanapoBHa

Vuebnuk: ®usuka 9 knacc/ [epoikun U.M., I'yrauk E.M., Banos A.U. u ap.
AxnnonepHoe obmectBo «M3narensctBo «IIpocsemenuey, 2023



OBIIAA XAPAKTEPUCTUKA YUYHEBHOI'O ITPEIMETA "®U3MKA"

Kypc ¢usnku - cucreMo00pa3yrommii 111 €CTECTBEHHO-HAYYHBIX YUeOHBIX
MPEAMETOB, MOCKOIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUH,
H3y4yaeMbIX XUMHUEH, Onosoruei, actponomuei u gpuszndeckoit reorpadueii. duznka
- 3TO MIPEAMET, KOTOPBIM HE TOJBKO BHOCUT OCHOBHOM BKJIaJl B €ECTECTBEHHO-
HAy4YHYIO KapTUHY MUPA, HO U TIPEIOCTaBIseT Hauboee siCHble 00pa3Ibl
MPUMEHEHHUS HAYIHOT'O METO/[a TIO3HAHUS, T.€. CITOCO0a MOIYyISHUS JOCTOBEPHBIX
3HaHui 0 Mupe. Hakonerl, ¢pusnka - 370 mpeaMeT, KOTOPBIA HApsTy ¢ IPYTUMU
€CTECTBEHHO-HAYYHBIMH MPEIMETaMH JOJKEH TaTh MMKOJLHUKAM MPECTaBICHUE 00
YBJIEKATEIbHOCTU HAYYHOTO UCCIEOBAHUS U PAJIOCTU CAMOCTOSATEIIBHOTO OTKPBITHS
HOBOI'O 3HAHUSI.

OpHa 3 TIaBHBIX 33724 (PU3NIECKOro 00pa3oBaHus B CTPYKTYPE OOIIETO
00pa3oBaHus COCTOUT B OPMHUPOBAHUU €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOM Macchl 00y4aroluxcsi, KOTOPbIE B TaJbHEHIIIEM
OyIyT 3aHSTHI B CaMbIX pa3HOOOpa3HbIX chepax nestenbHocTu. Ho He MeHee
BAKHOU 3a7a4€il SIBJIAETCS BBISBIICHUE U MOATOTOBKA TATAHTIIMBBIX MOJIOABIX JHOJEH
JUTsl IPOAOJIKEHUST 00pa30BaHus U JajibHelIe npodeccnoHanbHON JeATeIbHOCTH B
00J1aCTH €CTECTBEHHO-HAYYHBIX UCCIIEAOBAHUMN U CO3/IaHUU HOBBIX TEXHOJIOTHM.
CoryiacHO IPUHATOMY B MEXIYHAPOJAHOM COOOIIECTBE OMPEIETICHUIO,
"EcTecTBeHHO-HAy4YHAs TPAMOTHOCTb - 3TO CIIOCOOHOCTH YEJIOBEKA 3aHUMATh
AKTUBHYIO TPAXXTAHCKYIO TIO3UITUIO 1O OOIIECTBEHHO 3HAYMMBIM BOTIPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €r0 TOTOBHOCTh HHTEPECOBATHCS
€CTECTBEHHO-HAYYHbIMU HJiesIMU. HaydyHO rpaMOTHBIN YEIOBEK CTPEMUTCS
y4acTBOBaTh B @pTyMEHTUPOBAHHOM OOCYKJIEHUHU TTPOOIEM, OTHOCSIIINXCS K
€CTECTBEHHBIM HayKaM M TEXHOJOTHSIM, YTO TPEOYET OT HEro CIASAYIOIINX
KOMIIETEHTHOCTEM:

- HAYYHO OOBSICHSITh SIBJICHUS,

- OLIEHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIEeI0BaHMUS,

- IHTEPHPETUPOBATH JAHHBIE U UCIIOIb30BATh HAYUYHbBIE I0KA3aTEIbCTBA JJIS
MOJy4Y€HHUs BBIBOJIOB."

N3yuyenue ¢pu3nku crnocoOHO BHECTHU PEIIaONIUA BKIaa B opMUpOBaHUE
€CTECTBEHHO-HAYYHOU rpaMOTHOCTH 00y4aroIIuXcsl.

HEJIM U3YUEHNWA YUEBHOTI'O ITPEAMETA "OU3UKA"

[enun nzydenust Gpu3MKU HA YPOBHE OCHOBHOI'O 00IIIETO 00pa3oBaHus
onpenaeseHsl B KoHnenmu npemnoiapanus yueoHoro npeamera "dusnka" B
o0pa3zoBaTeNbHBIX opranu3anusiax Poccuiickoit denepaiyu, pearnu3yomnx
OCHOBHBIE 00111€00pa30BaTeNbHbIE MPOTPAMMBI, YTBEPKICHHON pPeIIeHUEM
Konnernn Munucrepcta npocsetienus Poccuiickoit denepaiyui, NpoToKoJI OT 3
nekabpst 2019 r. N I1K-4BH.

Lenu nzydyenust GU3uKu:



- IpHOOpETEeHNE NHTEPECa U CTPEMIICHHUS O0YUaIOIUXCS K HAYYHOMY U3YUCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;

- pa3BUTHE NPEJICTABICHUI O HAYYHOM METO/IE T03HAaHUA U (popMUpoBaHUe
UCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBICHUSIM;

- (hopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3YyUEHUS OCHOB
CTPOEHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

- (popMupoBaHUE NpEICTABICHUNA O PO PUUKU JIs1 PA3BUTHSI IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUIA;

- pa3BUTHE NPECTABICHUN O BOBMOXKHBIX cepax Oynyimiend mpodheccnoHanbHOMI
JeSITEIbHOCTH, CBA3AHHON C (PU3MKOM, MOATOTOBKA K JTajbHEHIIEMy 00yYEHHIO B
3TOM HAIPABJICHUH.

JlocTikeHue 3TUX 1eliel Ha ypOBHE OCHOBHOTO OOLIEro o0pa3oBaHus
oOecrneynBaeTcs peIeHUEM CIEIYIOIINX 3aau:

- IpHOOpETEeHNE 3HAHUH O AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUUECKHX,
TEILIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

- IpUOOpeTEeHEe YMEHUHN ONMKUCHIBATH U OOBSICHAThH (DU3UUECKUE SIBJICHUS C
MCIIOJIb30BaHUEM MMOJTYUYCHHBIX 3HAHUM;

- OCBOCHHUC MCTOAOB PCIICHUA HpOCTCﬁHIHX paCUCTHBIX 3a/la4 C UCIIOJIb30OBAHHUECM
(1)I/I?>I/I‘{CCKI/IX MOHCHCﬁ, TBOPUYCCKHUX M IIPAKTUKO-OPUCHTHPOBAHHLIX 3a/a4;

- pa3BUTHE YMEHUI HAOJII0aTh IPUPOIHBIE SIBJICHUS U BBIIOJIHSATH OIBITHI,
1a00paTopHbIe padOThI U HKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHUSI C UCIIOJIBb30BaHUEM
U3MEPHUTENbHBIX TPUOOPOB;

- OCBOCHHE MTPUEMOB PabOTHI C HHPOpMAIHel (PU3NIECKOro ColepKaHus, BKIOYas
UH(GOPMAIIMIO O COBPEMEHHBIX TOCTHXKEHUSIX (PU3UKHU; aHAINU3 U KPUTHUIECKOE
OlleHMBaHuE MH(pOpMaIuu;

- 3HAKOMCTBO €O cepaMu podeccuoHaIbHOM e TeIbHOCTH, CBI3aHHBIMU C
($U3UKOIL, U COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMU Ha TOCTUKEHUSX
buznyecKoil HayKu.

MECTO YUEBHOTI'O IIPEIMETA "®U3UKA" B YYHEGHOM IIJTAHE

B cootBercTBUM ¢ DT'OC OO0 dusuka sBiasieTcst 00s3aTeIbHBIM IIPEAMETOM Ha
YpOBHE OCHOBHOTO 00111ero oopazoBanus. JlanHas nporpaMmma nmpeaycMaTpuBaeT
nuzyueHue Gpu3uku B 9 kiacce Ha 6a30BoM ypoBHE B o0beMe 102 u 3a roa oOydeHwus,




1o 3 4 B Hememo. B TemaTrdeckoM miiaHMpOBaHUY TIperoaraeTcs B 9 kiacce
MOBTOPUTEIHLHO-0000IIAIONTUNA MOTYJIb.

COIEPKAHUE OBYYEHMUA
9 KUIACC

Pasznen 8. Mexannuyeckue siBJIeHUs.

Mexanuueckoe pABwxkeHue. MarepuanbHass Touka. (Cucrema oTcyeTa.
OTHOCHUTENIBHOCTh MEXAHUYECKOr0 JIBH)KEHHs. PaBHOMEpHOE MpSMOIMHEINHOE
nBrkeHue. HepaBHomepHoe npsMoauHelHoe aBuxeHue. CpeaHss 1 MTHOBEHHAS
CKOPOCTH T€Jia IIPU HEPAaBHOMEPHOM JIBUKECHHUHU.

VYckopenue. PaBHOyckopeHHOe NpsAMOIMHENHHOEe JABMwxeHue. CBoOoaHOE
nagenue. OnsITel ['anunes.

PaBHOMepHOE nBIXKEHHE TO OKpyx)HOocTU. llepuox u yactora oOpaiieHHUs.
JIuneliHas u yrioBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbii 3ak0oH HproToHa. Bropon 3akoH Hetorona. Tpernii 3akon HeroTona.
[IpyuHIMI CyNIepno3ULIUN CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CUla TPEHUs CKOJIBKEHHUs, CHIIa
TPEHUS NIOKOS, IPYTU€ BUJIbI TPEHHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. J{Bmxkenue rutaHer BOkpyr ComnHpa. llepBas kocMmuueckas CKOPOCTb.
HesecoMoCTh 1 IEpETpy3KHA.

PaBHoBecue matepuanbHON TOYKU. AOCONIOTHO TBEpHoe Teno. PaBHOBecue
TBEPJOTO TeJla C 3aKPEIICHHON OChIO BpanieHus. MoMeHT cuiibl. L{eHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE ABUKEHUE.

Mexanuueckass pabora U MOLIHOCTb. PaboTa cui TSXKECTH, YIPYIroCTH,
Tperusi. CBsi3b 3Hepruu u padoThl. [loTeHManpHas SHeprus Tena, MOJAHATOTO Haj
ITIOBEPXHOCTBIO 3eMid. [IoTeHImanpHas 3Heprus CKaTou npykuHbl. Kunetnueckas
sHeprus. TeopemMa 0O KMHETUYECKOM 3HEPruu. 3aKOH COXPAHEHUs MEXaHH4ECKOU
DHEPIUU.

JHemoncmpayuu.

1. HaOmioneHne MexaHMUECKOIro JBMKEHHS Tela OTHOCUTEIBHO Pa3HBIX TEl

oTCcYeTa.

2. CpaBHEHHME IyTE€Hd M TPACKTOPUN IBHKEHHUS OJHOTO U TOTO XKE Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
N3mepeHne CKOpoCTH U YCKOPEHUS PSIMOJIMHENHOTO JBUKEHUS.

4. HccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JBUKEHUS.
HabGnronenue nBu>keHUs Tea o OKpy>KHOCTH.



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

HabmtoneHrne MexaHU4eCcKHX SIBICHUH, TPOUCXOAIINX B CHCTEME OTCUETa
«Tenexka» mTpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBUKCHHUU
OTHOCHUTENIbHO KabnHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Tejla OT MAacChl Teja M JACUCTBYIOUIEH Ha HETOo
CHJIBIL.

HaGmtoienue paBeHCTBa CUJI TPU B3aUMOJICHCTBUM TEIL.

M3meHeHue Beca Tena Npu YCKOPEHHOM JIBH)KEHUH.

[Tepenaua ummnysbca Ipy B3aUMOZICHCTBUY TeEI.

[IpeoOpa3oBanus FHEPTUH TPU B3aUMOACHCTBUH Tell.

CoxpaHeHue uMIyJbca Mpu HEYNIPYyroM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca MPU a0COTIOTHO YIIPYTrOM B3aUMOACHCTBHU.
HabmtoneHre peakTHBHOTO IBMKEHHSL.

CoxpaHeHue MeXaHU4eCKOI SHeprur Mpu CBOOOTHOM TaICHUH.
CoxpaHeHue MEXaHUYEeCKOW SHEPTUH MPH JIBUKESHUU TeJia MOJI AeHCTBUEM
NpPY>KUHBI.

Jlabopamopnsie pabomot u onvimel.

1.

10.

11.

KoncTpyupoBanue TpakTta I pa3roHa M JaJbHEHMIIEr0o paBHOMEPHOTO
JBMDKCHUS IIapUKa W TEJICIKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JBH)KCHUS
IIapyKa 1o HaKJIOHHOM IJIOCKOCTH.

OnpeneneHue YCKOpeHHUs Tejla MPU PABHOYCKOPEHHOM JIBUKEHUU MO
HAKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

IIpoBepka TrUMOTE3BI: €CIM MNPU PABHOYCKOPEHHOM JIBHKEHUM 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KAaK PSJ HEUCTHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenre KodHPUIMEHTA TPEHUS CKOJBKEHUS.

Onpenenenue )XECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JBHKEHUH TEJa 110
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TMPU  MOABEME TIpy3a C
UCII0JIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.
N3yuenune 3ak0Ha COXpaHEHUs! SHEPTHH.

Pa3znen 9. Mexanuveckune KoJ1e0aHUA U BOJHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: epHo,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NPYyKUHHBIM MasTHUKU. [IpeBpaienne
SHEPTUH MPHU KOJICOATETEHOM JBUKCHHH.



3aryxaomue — koneOanus.  BroiHykneHnole — konebanus.  PezoHanc.
Mexannueckue BoaHbl. (CBOMCTBAa MEXaHMYECKMX BOJH. IIpomonbHbie W
nonepevyHble  BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PaclpOCTpPaHEHUs.
MexaHnuecKkue BOJHBI B TBEPJIOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['pomMkocTh 3Byka W BbicoTa ToHA. OTpaxeHue 3Byka. MHpasByk u
yJIbTPa3BYK.

JHemoncmpayuu.

1. HaOmromenue kosieO0aHuii Ten 104 HEHUCTBUEM CHJIBI TSHKECTH W CHIIBI
YOPYTOCTH.
Hab6nronenue kosebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BoIHYXACHHBIX KOJIEOAHUN U PE30HAHCA.
Pacnpoctpanenue npooJibHbIX U MOMEPEYHBIX BOJIH (HA MOJIETN).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
Jlabopamopnsie padbomot u onvimel.
1. OnpeneneHve 4YacTOoThl M TMEpUoJa KoyieOaHUM  MaTeMaTH4eCKOro

MasITHUKA.
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2. OmnpeneneHue 4acTOTHI U IEpUO/Ia KOJIEOaHHM MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIEpr0ia KoJeOaHN MOJBEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HWccnenoBanue 3aBUCUMOCTH NIEpHUOA KOJeOaHUH PY>KMHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCUMOCTH IepHOJa KojaeOaHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipys3a.
6. OnbITBl, JEMOHCTPHUPYIOLME  3aBUCUMOCTh  INepuoja  KoseOaHW
NPYKUHHOTO MasATHUKA OT MAcChl IPy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaACHUSI.
Pasznen 10. DinekTpoMarHuTHOE 10JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMarHuTHele  BoOJiHBI.  CBOMCTBa
AJIEKTPOMAarHuTHBIX BOJIH. lllkama 3JIeKTpOMAarHUTHBIX BOJH. lcmosnb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

OnexTpomarHuTHas npupoga ceeta. CKkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

JHemoncmpayuu.

1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.

2. BosnHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomot u onvimel.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3znen 11. CBeToBbIE AIBJICHHUS.



JlyueBas  mogmens  cBera.  Mcrounukm ~— cBera.  IIpsaMonunerHoe
pacnpoctpaHeHue ceeta. 3atMeHuss Connua u JIyHel. Otpaxkenue cera. Ilnockoe
3epKajo. 3aKOH OTPAXKEHHUs CBETA.

[Ipenomnenue cBeta. 3akOoH mpesnoMieHusi cBeTa. [lonHOe BHYTpEeHHee
OTpaXEHHE CBeTa. lCronp30BaHME TIONHOTO BHYTPEHHEIO OTPaXEHUS B
ONTHYECKUX CBETOBOAAX.

JInnza. Xop myuelt B iuH3e. Ontuyeckas cucteMa (poroanmnapara, MUKpOCKOMa
u Teneckorna. ['na3 kak ontryeckas cucrema. bam3opykocTh U 1adbHO30PKOCTb.

Paznoxxenne Oemoro cBera B chektp. Omnbitel Hptotona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. /(nucniepcus ceera.

JHemoncmpayuu.

[IpssiMmosMHEHOE pacIpOCTpaHEHUE CBETA.

OTtpakeHue cBera.

[Tomyuenune n300paskeHUH B MJIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/,.

Xoa iaydeil B coOuparorieii J1H3e.

XoJ JIyuyeu B paCCEUBAOIIEH JIMH3E.

[Tonyyenue nzo0OpaxeHuil ¢ TOMOIIBIO JTUH3.

[Tpunuun nevictBus ¢poroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Moens riaza.

11. Paznosxenue 6enoro cBeTa B CIIEKTP.

12. [lomyuyenue 6enoro cBeTa Mpu CIOXKEHUH CBETA Pa3HbBIX 1[BETOB.

Jlabopamopuvie padbomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIja OTPa)XEHHsI CBETOBOTO Jiy4ya OT yrja
NaJCHUS.

2. W3yueHue xapakTepucTUK H300pakeHHs MpeIMeTa B IIIOCKOM 3epKae.

3. HMccnenoBaHue 3aBUCHUMOCTH yIJia MPEJIOMIIEHHS CBETOBOIO Jiyda OT yIJia
IIaJICHNS] HA TPAHUIIE «BO3LyX—CTEKIION.
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4. Tlomydenue n300pakeHU C MOMOIIBIO COOMPAIOLIEH JTUH3BI.
5. Onpenenenue GOKyCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI COOMparoIeit
JIMH3BI.
6. OnBITHI 110 Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
7. OnpIThl IO BOCHPUATHIO IIBETa NPEIMETOB IPHU UX HAOIIOACHUM Yepes
L[BETOBBIE (PUIIBTPBHI.
Pa3nen 12. KBanToBbIe AIBJICHHUS.
OmnbiTel Pesepdopna u mmanerapHas monens aroma. Moaens atoma bopa.
Hcenyckanne u nornomenue ceera aroMoM. KBanTel. JInHenyaTsie CieKTphl.
PagnoaktuBHOCTE. Anb(da-, 6eTa- u raMma-uznydeHusi. CTpoeHue aTOMHOTO
anpa. HyxionHas Mopens aroMHoro suapa. HMsorombel. PaanoakTuBHBIE



npeBpaienus. llepuon nmomypacnanga aTOMHBIX sz€ep.

SnepHple peakuuu. 3aKOHbI COXPAHEHHs 3apsI0BOIO M MAacCOBOIO YHCEIL
DHeprus CBsI3M aTOMHBIX saep. CBsA3p Macchl W dHepruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3uepruu ConHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHsS paaMOAKTUBHBIX HW3JIYYEHHW HA IKUBbIC
OpTraHHU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3ITy4YEHHUs U TIOTIIOLIEHMSL.

2. CHexkTpsl pa3IUYHbIX Ia30B.

3. CnekTtp Bosopo/a.

4. HabGnronenue TpekoB B kaMepe BuiibcoHa.

5. Pabota cuéTunka MOHU3UPYIOMIUX U3TYUSHU.

6. Perucrpanus u3nydyeHus OpUpPOAHBIX MUHEPAJIOB U ITPOLYKTOB.

Jlabopamopuvie padbomoul u onvimel.

1. HalGnrogeHue CrIOMHbBIX U JIMHEHYATHIX CHEKTPOB U3JTyUEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE DHEPTHM YACTULIBI IO TOPMO3HOMY

nyTtu (o poTtorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEJIHbHO-0000 1A MOTYJIb.

[ToBTOpHUTENHEHO-00001IAIONINI MOTYJIb MIPEIHA3HAYEH AJISi CUCTEeMATU3AlNH
1 00001IEeHUs TPEIMETHOTO COJIEP>KAHUS U OTIbITA IEATEIbHOCTH, MPUOOPETEHHOTO
Opy M3Y4YeHUH BCEro Kypca (PU3MKH, a TaKXKe JJIsl MOATOTOBKU K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHY Mo (GU3HKe IJisi 00ydaroluxcs, BhIOPaBUIMX ATOT
y4eOHBIN MpeIMeT.

[Tpy M3yyeHUn AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeSTEILHOCTH, HA OCHOBE KOTOPBIX 00eCceunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB MCCIIEIOBAHUSA

SBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBICHATH (PU3MUecKue
SABJICHUS, TPUMEHSISI MOJIyYEeHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHbIE U KCIIEPUMEHTATbHbIE.
[TpuHIMNIHATBHO AESITEILHOCTHBIN XapaKkTep JaHHOTO pasjiesa peainu3yercs 3a
CYET TOTO, YTO OOYYAIOIIMECS BHIMOJHSIOT 3aJaHusl, B KOTOPHIX UM IPEAIaraercs:
HAa OCHOBE IMOJYYEHHBIX 3HAHUW pacrno3HaBaTh W HAY4YHO OOBSCHATH
(bu3ndecKue BIEHUS B OKPYKAIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;
WCITOJIb30BaTh HAYYHBIE METOBI UCCIIEIOBAHUS (PU3UUECKUX SBICHUN, B TOM
YyuCye JAJsl IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;
OOBSACHSTh HAy4YHbIE OCHOBBI HamOOJIe€ BAXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTHU, HApUMeEp, MPAKTUYECKOTO UCTIOIb30BAHMS PA3TUYHBIX UCTOUHHUKOB
SHEPruu Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB



SHEPrUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI I1O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

N3yyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
pE3YyIbTATOB.

B pesynbrare n3yuenus GpU3MKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuaronierocss OyayT cOpMUpOBaHBI CIEIYIONIME TUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) mnaTpuoOTHYECKOT0 BOCTIMTAHMS

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3nuecKoil HayKu;

— [ICHHOCTHOE OTHOILLIEHUE K JOCTUKEHUSIM POCCUNCKUX YUCHBIX--(DU3UKOB;

2) rpaaaHCKOr0 ¥ 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA

— FOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CY>K/IEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUI
buzukwy;

— OCO3HAaHUE BAKHOCTU MOPAIBHO--3TUYECKUX IPUHLUIOB B ACATEIBHOCTH
YUYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

— BOCHPUATUE ICTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 MO3HAHMSA

— OCO3HAaHHE LEHHOCTU (PU3NYECKOM HayKh KaK MOLIHOIO HHCTPYMEHTa
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHs TEXHOJOTHM, BAXHEUILIEH COCTABIISAIOLICH
KYJbTYPBI;

— Ppa3BUTHE HAy4yHOH JI00O3HATENIBHOCTH, MHTEpEca K MCCIEA0BATEIbCKOM
JESITENIbHOCTH;

5) popmupoBaHus KyJAbTYPbI 310POBbSI H SMOLHOHAJIBHOI0 0JIArONIOJIY YU :
— OCO3HaHME LIEHHOCTH Oe30macHOro o0Opas3a JKH3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BaXKHOCTH NpaBHJI O€30MacHOr0 TMOBEACHUA Ha
TpPaAHCIIOPTE, Ha JIOPOTax, C AJIEKTPUYECKUM U TEIJIOBHIM O0OPYAOBAHHEM B
JOMAIIHUX yCIIOBUSAX;

— c(hopMHpPOBAaHHOCTB HaBbIKA pedIeKcrn, IPU3HAHUE CBOETO IIPABa Ha OIINOKY
M TaKOTO K€ Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS:

— AKTHBHOE Yy4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKaxX CEMBH,
o0pa30BaTeNbHON OpraHu3aluu, TopoAa, Kpas) TEXHOJIOTMUYECKOH W

COLIMaJIbHOW HAMPaBICHHOCTH, TPEOYIOMINUX B TOM YHCIIE U PUINUECKUX 3HAHMIA;



e — MHTEpEC K MPAKTUYECKOMY U3YUCHHIO MPOPECCHiL, CBA3AHHBIX C (PUIUKOIL;

e 7)3KO0JIOrHYE€CKOr0 BOCIIUTAHMS:

e — OpHEHTAlUMsS Ha NMpPUMEHEHHE (U3MUECKUX 3HAHWM IJi1 peuIeHUs 3a/1ay B
o0JacTh OKpy’Karlolleld Ccpenbl, [UIAHUPOBAaHUS IIOCTYIIKOB M OLEHKH MX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEH CPEIbI;

e — OCO3HaHHE TI00aTbHOIO XapaKTepa SKOJIOTHYECKHX MpoOJieM M MyTel ux
pELLeHNS;

e 8) aganTanuM K M3MEHAIOIIHMMCH YCJIOBUSAM COLMAJIBHOW M NPHUPOIHON
cpeabl:

e — MOTPEOHOCTh BO B3aUMOJECHCTBUM MpPU BBINOJHEHUM HCCIEIOBAaHUN U
IPOEKTOB (HU3MUECKOM HANPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTUYECKYIO
JESTEIbHOCTD;

e — NOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HCIe (POPMYIUPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEN B 00JaCTH
busuKy;

e — [IJJAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNHU HOBBIX (DU3MUECKUX 3HAHUI;

e — CTPEMJICHUE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IIPUPO/IBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OILIGHKAa CBOMX JCHCTBUH C y4E€TOM BIIMSHHUS Ha OKPYKAIOIIYI0 Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs IPOrpaMMbI O (GU3UKE HA YPOBHE OCHOBHOTO 00OIIIETO
oOpazoBaHusi y oOyuarmierocss OyayT chOpMUPOBAaHbI MeTampeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIIKE TT03HABATEeIbHbIC YHUBEPCATBHBIC YIeOHbIC CHCTBUS,
KOMMYHUKATUBHBIE  YHUBEpPCAJIbHBIE  ydeOHBIE  JEWUCTBUS, PETYJSITUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUS.

Ilo3HaBaTeqbHBbIC YHHBEPCATbHbIEC YUeOHbIE NeiCTBUA

Bba3oBble Jijornueckue 1eiicTBUA:

e BBIABISITh W XapaKTEPHU30BaTh CYHICCTBEHHBIC TMPHU3HAKUA OOBEKTOB
(stBIEHUN);

e YCTaHABIMBATH CYIIECTBCHHBIH MPU3HAK KiIacCU(DUKAIIUU, OCHOBAHHS IS
0000111eHs ¥ CpaBHEHUS;



BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B paCCMATPUBAEMBIX (haKTax,
JAaHHBIX U HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3UIESCKUM SIBICHUSM;
BBISIBJISITh TIPUYMHHO--CJICICTBEHHBIE CBS3M MPU H3yUYEHUU (PUINUCCKUX
SIBJICHHUU 1 TIPOIIECCOB, JIETaTh BBIBOJIBI C HCTIOJIB30BAHUEM JEAYKTUBHBIX U
WHYKTUBHBIX yMO3AaKIIOUEHUW, BBIJIBUTATh TUIIOTE3bl O B3aMMOCBSI3IX
(bU3UYECKUX BEIIMUNH;

CaMOCTOSTENILHO BBEIOMPATH CIIOCO0 perieHrs yueOHoM (pU3ndecKon 3a1auu
(cpaBHEHHE HECKOJNBKHX BAapUaHTOB peIIeHHs, BbIOOp Haumbojee
MOIXO/ISIIIIETO C YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbie uccienoBarejabcKkue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEICKUI MHCTPYMEHT TIO3HAHUS;
IPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
buznyecKuil SKCHEPUMEHT, HEOONbIIOE HCCIEeNI0BAaHUE (PUIUIECKOTO
SIBJICHUS,

OLICHMBaTh Ha TNPUMEHHMMOCTb M  JIOCTOBEPHOCTb HH(pOpPMAIIHIO,
MOJYYEHHYIO B X0JI€ UCCIIeIOBAaHUS WA DKCIICPUMEHTA;

CaMOCTOATENBbHO (HOPMYTUPOBaTH 000OIIEHNS U BBIBOJIBI IO pe3yJibTaTaM
MIPOBEICHHOTO HAOIIOICHUS, OTIBITA, NCCIICIOBAHNUS,

IPOrHO3MPOBATh BO3MOXKHOE  JajbHeWIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKKE BBHIABUTaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ ungopmanmeii:

NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U
otOope uHGOPMAIMK WM JaHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU
dbu3nyeckoit 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBHIOMpPATh ONTUMAIbHYIO (QOpMYy MpEICTaBICHUS
uHQopMaluu W WUIIOCTPUPOBATH pEIIAEMblEe 3a/laud  HECIO0XHBIMU
CcXeMaMu, IuarpaMmmMaMu, HHOU rpadMKoi U uX KOMOMHAIIUSIMHU.

KoMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

B X0/€ OOCYXIeHHsI y4yeOHOro maTepuaia, pe3yslbTaToB JabOopaTOpHBIX
paboT  MPOEKTOB 33aJaBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMOU TeMbI U
BBICKA3bIBaTh HJICW, HAIlCJICHHbIE Ha pelIeHHE 3aJaud U IOAJIep)KaHHe
OJ1arokenaTeaIbHOCTU OOIIECHNUS;

CONIOCTABIIATb CBOM CYXKICHHMS C CYXICHHSIMU JPYTMX YYaCTHUKOB
Juanora, oOOHapyXKHBaTh Pa3IU4YME U CXOACTBO MO3UIIHI;

BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;
nyOIMYHO NMPEICTABIATh PE3YAbTAThl BHINOJTHEHHOTO (PU3UYECKOTO OIBITA
(3KCIIepUMEHTA, UCCIIEIOBAHUS, TPOEKTA);



NOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U UHAUBUAYAIbHON
paboThI MpHU pelIeHN KOHKPETHON (hU3NUeCKO MpoOJIeMBbl;

NPUHUMATH TIEJTH COBMECTHOW NEATeTbHOCTH, OPTaHN30BBIBATh JACHCTBHS
mo e¢ JOCTIKCHHUIO: paclpeleNiaTh pojiH, OOCYXKIaTh TPOIECCH |
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITMIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi Ka4eCTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAMpaBJICHHUIO U KOOPAUHUPYS CBOH JCHCTBUS C IPYTUMHU YJICHAMU
KOMAaH/Ibl;

OIICHWBATh KAa4eCTBO CBOETrO BKJa/a B OOIIMA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepCcaJbHbIC YUeOHbIE 1efiCTBUSA

Camoopranuzamnus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIUsIX, TPEOYIOIUX
IUIs peleHnss PU3NUecKuX 3HAHMIA;

OPUEHTHUPOBATHCS B  PA3IMYHBIX MOAXOAAX MPUHATUS  PELICHHA
(MHOUBUYyaJbHOE, TPUHSATHE PEIICHUS B TPyMIMe, MPUHATHE PEHICHUN
TPYIIIOii);

CaMOCTOSITEJIBHO COCTABIISATh AITOPUTM pelieHus (U3NYecKor 3a1aun Win
IUIaHA HCCIIEJIOBAHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHPOBATh Mpe/laraéMble BAPHAHTHI PELICHHIA;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE.

CﬂMOKOHTpOJ’Ib, SMOIHUOHAJIbHbINA MHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallM! U MpeJylaraTh IlaH €€ U3MEHEHUS,
OOBSACHATHP NPUUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHUS) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETCHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AEATEIBHOCTH (B TOM YHMCJIE B XOJ BBINOJHEHUS
(U3MYECKOTO UCCIEOBaHMsSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX
0OCTOSITENILCTB, W3MEHUBIIUXCS CHUTyallMil, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEN;

OLICHMBATbh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTh c€0s1 HA MECTO IPYrOro 4eJI0BeKa B X0/1€ CIopa UM JUCKYCCUM Ha
HAy4HYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY IPYyroro;

IpU3HaBaTh CBOC MPABO Ha OMIMOKY IPU pEHIeHUH PU3NYECKUX 3a/1a4 WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.

INPEAMETHBIE PE3YJIbTATDBI
K xonIty oOydeHus B 9 kJiacce nmpeaMeTHbIE pe3yabTaThl HA 0A30BOM yPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

HCIIOJIB30BaTh IIOHATHA: CHUCTEMaA OTC‘IéTa, MaTepuajibHasA  TOYKa,



TPACKTOPHS, OTHOCUTEIbHOCTh MEXaHMUYECKOTO JBHKEHUS, AedopMarus
(ympyrasi, IjacTU4ecKas), TPEHHUE, LEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEJO,
HEHTP TSKECTH TBEPAOTO TeNa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yIBTPA3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTH,
CIEKTPhI UCIYCKaHUsl U MOTJOIIeHUs, aab(ha-, 0eTa- U raMmma-u3aydeHus,
W30TOIIbI, SIIEPHAs SHEPIETUKA;

paznuuath SIBJIEHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJMHEHHOE NBI)KEHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JBHKEHHUE MO OKPYKHOCTH, B3aUMOACHCTBUE
TeJ, peaKTUBHOE JBWIKEHHE, KojieOaTeapbHOEe JIBI)KEHHUE (3aTyXarollue U
BBIHYKJCHHBIE KOJIeOaHUsI), pe30HAHC, BOJTHOBOE JABWIKEHHE, OTPAKECHUE
3ByKa, MNPSIMOJIMHEWNHOE PACOPOCTPAHECHHUE, OTPAKECHUE U MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOTO CBETa B
CIIEKTP U CJIOKEHUE CHEKTPAIbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
W3JIyYEHHS ) TI0 ONMKMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHE;

pacro3HaBaTh MPOSBJICHUE HW3YYEHHBIX (UBUYECKUX  SBJICHUH B
OKpyXaromeM mupe (B ToM uucie (U3NYECKuEe SIBICHUS B MPHUPO/IE:
NPUJIUBBI U OTJIUBBI, ABMKEeHHE TIaHeT COMHEYHOM CUCTEMbI, pEaKTUBHOE
JBUKEHHE JKUBBIX OpPraHU3MOB, BOCIIPUSITUE 3BYKOB JKMBOTHBIMH,
3EMJICTPSICEHUE, CEUCMUYECKUE BOJHBI, IIYHaMH, 3XO0, IIBETa Tel,
OTNITUYECKUE SIBJICHUS B TMPHUPOJIC, OMOJOTHYECKOE ICHCTBHE BHIUMOTO,
yIbTPa(HOIETOBOTO Y PEHTTEHOBCKOTO W3IYYEHUH, €CTECTBEHHBIN
paaMOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PAJAMOAKTHBHOE H3TyUEHUE
MPUPOAHBIX MHUHEPAJIOB, JACWCTBHE PAJMOAKTUBHBIX HW3JIYUYCHUH Ha
OpraHu3M 4YeJjOBeKa), IMPU 3TOM IEPEBOJIUTH IMPAKTUYECKYIO 3a7ayy B
y4eOHYI0, BBIJICISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (U3HUECKUX
SIBIICHUI;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA TEN U (DU3UUECKUE SBIICHUSI, UCTIOIL3YS
bu3ndeckue BeNMUYUHBI (CPEeIHSsI WU MTHOBEHHAs CKOPOCTh Teia MpHu
HEPAaBHOMEPHOM JIBM)KEHUHU, YCKOPEHHUE, NEpPEMENICHUE, IMyTh, YIJIOBasd
CKOpOCTh, CWJIa TPEHWS, CUja YINPYrOCTH, CHUJIa TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJCHUs, BeC Tejla, HUMITYJIbC Tejla, HWMIYJIbC CHJIbI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHI[MAIbHAS DHEPrUsl Tela,
MOJHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHLHAIbHAS SHEPIUsl CKATOU
MPYKUHbI, KHHETUYECKAs SHEPTHUs, IOJTHAA MEXaHUYECKasi SHEPTUS, IEPUO]T
¥ 4acToTa KojeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,



CKOpPOCTh CBETa, IIOKa3aTellb MPEJOMIIEHHS Cpelbl), MpU ONUCAHUU
IPABWJIBHO TPAaKTOBaTh (PU3MUYECKUM CMBICI HCIIOJIb3YEMbIX BEJIMYUH,
0003Ha4YeHNUsT U €IUHULBl (U3MUECKUX BEJIWYHMH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO0 BETUUYHMHY C IPYTMMH BEIHMYHMHAMH,
CTPOUTH IpaPUKU N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHMsI SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,

OPUHIUI CYNEPHO3ULMU CHJI, TNPUHIMII OTHOCHUTENbHOCTU [ anmies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs] MMIYJIbCa, 3aKOHBI OTPAXKEHUS U
IPEIOMJICHUS CBETa, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO M MACCOBOTO YHCEN
OpU SAEPHBIX PEAKIUSIX, IPU ATOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE,

OOBACHATH (hU3UYECKHE IMPOLECCHl M CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMii MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX
[IaroB C OMOpPOM Ha 2—3 W3YYEHHBIX CBOWCTBAa (PU3UUECKUX SBIICHUH,
(u3nUEeCcKUX 3aKOHOB MITM 3aKOHOMEPHOCTEI;

pelaTh pacyCTHBIE 3a/1a4H (OIHUPAIOIIMECs HAa CUCTEMY U3 2—3 ypaBHEHHIA),
UCTIONb3Y$ 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (DU3UYECKHE BETMUMHBI: Ha
OCHOBE aHaJM3a yCIOBUS 3a/1a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIIATDH
HEJOCTAIONINE UM U30BITOYHbIE JaHHbBIE, BHIOMPATh 3aKOHBI U (YOPMYIIBI,
HEOOXOIMMBIE JUIsl pELICHUs, MPOBOIUTH PACUYCTHl U  OLIEHUBAThH
PEATMCTUYHOCTH MOJy4YEHHOTO 3HAYeHUS (PU3NUECKOI BETMYNHBI;
pacmo3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO pEIIUTh MpPU MOMOIIU
($u3NYECKUX METOMOB, HCHOJIb3Yysl OMUCAHHE HCCIENOBAaHUS, BBIACIATDH
IpOBEPSIEMOE  TPEIINOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh IOpSIIKa
NPOBEJCHUS  UCCIEOBAHMS, JelaTb BBIBOABI, HHTEPIPETUPOBATDH
pe3yabTaThl HAOIIOJCHUN U OIIBITOB;

IPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (QHU3MYECKUX SBJICHUNH WIIH
¢u3nveckux CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HbloTOHA, 3aKoHA
COXpAaHEHUS SHEPruH, 3aBUCUMOCTb IEpHOJa KOJIeOaHHM MNPYKUHHOTO
MasiTHUKa OT MAacchl Ipy3a U >KECTKOCTH MPYXKUHBI U HE3aBUCHUMOCTH OT
aAMILTUTYABl MaJbIX KoJeOaHUH, MPSAMOIMHEHHOE pacpOCTpaHEHHE CBETa,
pas3iokeHue Oenoro cCBeTa B CIEKTP, M3YUYEHUE CBOMCTB M300paKEHHS B
IUIOCKOM 3epKajie W CBOMCTB HM300paskeHHUs MpeaMmeTra B coOuparomieit
JWH3€e, HAOMIOJCHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IyYeHUs):
CaMOCTOSITENIbHO ~ cOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
000py10BaHMs, OIMCHIBATH X0/ OIBITA M €0 PEe3YIbTaThl, (HOPMYIUPOBATH
BBIBOJIbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX MU3MEPEHUMN, OMpPEaeIIss



CpemHee 3HaueHWE u3MepseMor BenudyuHbl ((POKyCHOE paccTosHue
cobuparoield JIMH3bI), OOOCHOBBIBATH BHIOOP CIOCOOA HW3MEpPEHUs
(M3MEpUTENBHOTO TTPUOOpPA);

e TMPOBOAWTH HCCIECNOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH (3aBHCHUMOCTh MYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHHH O€3 HadallbHOM CKOPOCTH, TEpHoja
KoJIeOaHUI MaTEMAaTHYECKOr0 MasTHHKA OT IJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpaXEHHs CBETa OT yIJia MaJICHUS W YIJia MPEeJOMIICHHS OT yria
NajieHus): TUIAHUPOBATh HCCIEOBAHUE, CAMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl IMOJYYEHHOW 3aBUCHUMOCTH
bu3NYecCKuX BETWYWH B BUJIE TaONWI] U rpadUKOB, JENIaTh BBIBOJBI I10
pe3yibTaTaM UCCIIeI0BaHHUS,

IPOBOJUTh KOCBCHHBIC HM3MEpPEHUS (DHU3NYCCKUX BEIUYHH (CpeaHss
CKOPOCTh ¥ YCKOPEHUE TeJla MPY PaBHOYCKOPECHHOM JIBMYKEHUH, YCKOPEHUE
CBOOOMHOTO TAaJAEHUS, >KECTKOCTh MPYKUHBI, KOAOUIMEHT TpeHUs
CKOJILKCHUS, MEXaHWdeckass paboTa M MOIMHOCTh, YacTOTa U TEPHOJ
KOJICOaHMI MaTeMaTHYECKOTO M TMPYKHHHOTO MAasSTHUKOB, ONTHYCCKAs
cuiga COOMparomIeH JWMH3BI, pPaJUOAKTHBHBIM (OH): ITUTAHMPOBATH
U3MEpPCHHUsI, COOMpPATh DSKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHSTH
U3MEpPEHHUsI, CIIeAys] TPEMIOKCHHOW WHCTPYKIIUH, BBIYUCIISATH 3HAUYCHHE
BEITUYMHBI U AHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTAThHI C YUETOM 3aJaHHON
MOTPENTHOCTH U3MEPCHHIA;

coOJTr0/1aTh MpaBHJIa TEXHUKHA 0€30ITaCHOCTH MPHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (PU3WYECKUX MOJIEIIeH:
MaTepuaibHas TOYKA, aOCOITIOTHO TBEPJOE TEJIO0, TOUYCYHBIM HCTOYHHUK
CBeTa, JIy4, TOHKAs JIMH3A, IUTaHEeTapHasi MOJIEh aTOMa, HYKJIOHHASI MOJIeITh
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPUHIUIBI  JIEUCTBHUSI HM3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONUCaHus (B TOM 4YHCIIE:
CIIUJOMETp, JAaTYUKH TIOJIOKCHHUS, PACCTOSHUS M YCKOPCHHS, pakKera,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYECKHE CBETOBOJIbI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HUCMONB3ys 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHHMH W HEoOXoauMble (U3UYECCKUE
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbI U CXEMAaTUYHBbIC PUCYHKH M3yYEHHBIX TEXHUUYECKHUX
YCTPONCTB, H3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHIECKUX TIPOIIECCOB MPHU
pemieHnr  y4eOHO--TIPAKTUIECKUX  3a7ad, ONTHYECKUE CXEMbI IS
MOCTPOCHUS N300paKCHHI B TNIOCKOM 3epKaJie U cOOMparoIei JIMH3e;
NPUBOJUTh  MpUMEpPhl  (HaXOAWTh HMHPOPMANMIO O  IpUMEpax)



MPAKTUYECKOTO HWCIOIb30BaHMS (DU3UYECKUX 3HAHWA B TOBCEIHEBHOU
KU3HU I oOecrieueHrst 6€30MacHOCTH MPpU OOpaIlieHuy ¢ npudbopaMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 37]0POBBS U COOIIOICHUST HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPYKAIOILEH CpeE;

OCYIIECTBIISAITh MOUCK HWHpOpManuu (U3UUECKOTO COJAEpKAHUA B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYS TOUCKOBBIN 3apoC, HAXOIUTh
NyTU ONPEIENIEHUs JOCTOBEPHOCTH MOIYYEHHON MH(POpPMAIMU Ha OCHOBE
VMMEIOIINXCS 3HAHUM U TONIOJHUTEIIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPU BBIIOJHEHUHU YYE€OHBIX 3aaHUN HAYyYHO--TIOMYJIIPHYIO
JAUTEpaTypy PU3NUECKOTO COAEPKAHUsI, CIPABOYHBIE MAaTEPHUAIIBI, PECYPCHI
cetu MHTepHer, BHageTh NpPUEMaMH KOHCIEKTHPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpPMAIlMM U3 HECKOJBKMX HCTOYHUKOB (PU3UYECKOTO COAEpINKaHUS,
nyOJIMYHO NPEACTABIATh PE3YIbTAThl IPOEKTHON MIIM MCCIIEA0BATEIbCKOM
NEATEIbHOCTH, MpU 3TOM TIPaMOTHO  HCIOJb30BAaThb  HM3yYEHHBIN
NOHSATUWHBIN anmapaT H3y4yaeMoro pasjeia (U3MKU U COMPOBOXKIATH
BBICTYIUICHHE IIpE3€HTAalueil ¢ y4e€TOM OCOOEHHOCTEM ayJuTOpUH
CBEPCTHHKOB.



TemaTnueckoe nianuposanue. ®uszuka 9 kiace

Kosun4vecTBOo 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne o/m P Kontpoasnsie | Ipakruyeckue (wcpp )
NporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexannueckue siBJIeHUSA
L1 MexaHn4ecKoe IBUKEHHUE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
’ OIIMCAHUS https://m.edsoo.ru/7f41a4a6
Bbub6munoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEN https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHbL COXpARCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3znen 2. Mexann4yeckue Koj1e0aHUsI U BOJHBI
but6mmoreka [JOK
2.1 M 0 7 3
CXAHITHCCKHE KOTCOATIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3zgen 3. DieKTpOMArHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
DnEeKTpOMarHuTHOE N0JIE U bubnuoreka [IOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Paznen 4. CBeToBbIe iBJIeHUS
4.1 3aKOHBI pacIIPOCTPAHEHUs CBETA 6 2 bubnmoreka [IOK




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

Bbu6munoreka [IOK
42 JIuH3BI ¥ onTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41 ada6
Bbu6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIeKTp 3 2 hitps://m.cdsoo.ru/7f41 ada6
Wtoro no pazneny 15
Pa3zgen 5. KBanToBLIE SIBJICHUSA
but6mmoreka [JOK
5.1 Hcnyckanue v MorioueHue CBeTa aroMoM 4 1 hitps://m.edsoo.ru/7f41ada6
Bbu6mmoreka [IOK
. 1
32 CTpocHHe aTOMHOr0 A1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
33 FlaepHEIe peakii ! ! https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3znea 6. IloBTOpUTEIbHO-0000IAKOIIIUIA MOTYJIb
[ToBTOpeHue 1 06001IEHIE COACPIKAHUS bu6nuoreka [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazpeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IToypouHoe miianupoBanue no pusuke 9 Kiacca

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Hara nu@pposbIe
Tema ypoka Konrpoubnbie | IlpakTuyeckue
n/n Bcero U3y4eHusi =~ oOpa3oBaTebHbIE
padoThbI padoThI
pecypchbl

1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIIBHOCTD 1 bubmuoreka [IOK
MEXaHUYECKOI'O JBMKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpAMOTMHENHOE bubnmoreka [IOK

3 1
JIBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBnomMepHoe npsiMOTTUHEITHOE

4 nBrxeHue. CpeHssi ¥ MTHOBEHHAsI 1
CKOPOCTh

5 [IpssMonnHEITHOE PABHOYCKOPEHHOE | bubnmoreka [JOK
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOI'O IBUKECHHUSL. 1
I'padux ckopoctu
JlabGopaTtopHas pabota "Onpenenenue

7 YCKOPEHHUS Tea npu | 1 bubnnorexa [HOK
PaBHOYCKOPEHHOM JABH>KEHHUH 11O https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM II0cKOCTH"

2 CBo0Ooauoe nanenue tei. OIbITH )
Tlanunes

9 PaBHOMEpHOE IBH>XKEHME 11O ) bubnmoreka [JOK

okpyxHocTu. [lepuon u gyacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneitHas u yriaosas

CKOpPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE
1 IIepseiii 3akoH Herorona. Bekrop bubnumoreka [IOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubnmoreka [JOK
PaBnogxelicTByrOIas cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubnumoreka [IOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3agay Ha npuMEHEHUE Bu6nuoreka [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebb6e
Bu6nuoreka [JOK
1 . r
> Cuna ynpyrocti. 3akon yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau mo teme «Cuiia
YIIPYTOCTH
JlaGopatopHas pabota «Omnpenenenue bubnuoreka [IOK
17
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6mmoreka [IOK
18 CHa TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuia bubmuorexa [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlabGopaTtopHas pabota "Onpenenenue bubnmoreka [JOK
20
Kod(uImenTa TpeHU CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3anau no reme "3ako
21 HLIIHOTI::{a CII[/mqa i N:)CTI/I C;nb; bubmmorexa [IOK
W yopyr ’ https://m.edsoo.ru/ff0afbe
TPEHUSI
” Cuia TsDKECTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO https://m.edsoo.ru/ff0af044




MageHus

Ypoxk-koHpepennus "J{BrmkeHue TN

23 BOKPYT TPABUTALIMOHHOTO LIEHTPa
(Conneunas cuctema). ['amaktuku"
Pemenune 3anau no treme "Cuna
Bu6nuoreka [JOK
24 TSOKECTHU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS

75 IIepBas kocMu4ecKast CKOPOCTb. bubnumoreka [IOK
HeBecoMocTb 1 neperpy3ku https://m.edsoo.ru/ff0af33¢
PaBHOBECHE MaTepUATTLHON TOYKH.

%6 ABCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
PaBHoBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUICHHOM ~ OChIO BpalICHUS

27 MowmenT cuibl. LlenTp Tspkectu

73 Pemenue 3amau no reme "MomeHT bubmuoreka [IOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOILHOM paboTe 1Mo

29 TeMe "MexaHnuecKoe NBIKEHHE bubmorexa LIOK

. | ) https://m.edsoo.ru/ff0b0408
B3aunmMoneiicTBue Ten
KoHnTtposbhas pabota 1o teme
30 "MexaHn4YeCcKoe IBHKEHUE bubnmorexa LOK
N | ’ https://m.edsoo.ru/ff0b06ec
B3aunMoneiicTBue Ten
Nmnynbce Tena. UMnynbe cuiibl. 3aK0H
31 COXPAHEHUS UMITYJIbCA. YIIPYTroe U bubmmorexa [OK
P 7 . byt https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOCHCTBHE

1 Pemenne 3aga4d mo reme ""3akoH Bu6nuoteka [IOK
COXpaHEHHUs uMIlyabca' https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepenuus "PeakTuBHOE




JIBUKEHUE B MPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa ¥ MOIIIHOCTh bubnmorexa LOK
https://m.edsoo.ru/ff0b0a84
35 Pabota cumbl TSOKECTH, CHITBI bubmuorexa [JOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpeneneHue
16 pabOThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBH>KEHHUH TeJia 110
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBsI3b PHEPTUU U PAOOTHI.
[ToTeHmanpHas SHEPTUst
18 Kunerunueckas sneprus. Teopema o bubnnorexa HOK
KMHETUYECKOU SHEPIUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUH B
MEXaHUKe
40 JlaboparopHas pabota «/3yueHue bubnmoreka [JOK
3aKOHA COXPAaHEHUS SHEPTUNY https://m.edsoo.ru/ff0b12fe
A1 KomnebaTenbHOE NIBMKCHHUE U €T0 bubmuoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
0 3aryxaromue KoaeOaHusl. bubnnorexa [HOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTudecKuil U pyKUHHBINA
MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTb
44 nepuoaa KoaebaHui OT KECTKOCTH bubmaorexa LIOK
https://m.edsoo.ru/ff0b197a
IPYKUHBI U MacChl Ipy3a»
45 [IpeBpaiienue sHepruu Npu

MEXAHUYECKUX KOJICOAHUIX




46

JlabGopaTtopHas pabota «Onpenenenue
94acTOTHI ¥ TIEprOJIa KoJieOaHu i
NPYKUHHOTO MasITHUKA)

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

47

JlabGopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH ITEPHO/Ia KOIeOaHu
Irpy3a, HOABELUIEHHOI0 K HUTH, OT
Macchl rpy3a»

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbL. CBOMiCTBa
MexaHu4decKux BoJH. [IpomonpHbIC 1
HOHepe‘-IHBIe BOJIHBI

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus "MexaHuyeckue
BOJIHBI B TBEPJIOM TeEJIE.
CeiicMuueckre BOJIHEI"

50

3Byk. PacipocTpanenue u otpaxeHue
3BYyKa

51

Ypok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypoxk-koHpepenus "YapTpa3Byk U
UHOPa3BYK B IPUPOJAE U TEXHHUKE"

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJILHOU paboTe MO
TeMe "3aKOHBI COXPAHEHHUSI.
Mexannueckue KojieOasus U BOJIHEI"

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KonTtponbHas pabora no teme
"3aKkoHbI cOXpaHeHUs1. MexaHn4yeckue
KoJieOaHus U BOJIHBI"




DNEKTPOMarHuTHOE IMOJIE.

bu6mmoreka [IOK

56
DJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa AJIEKTPOMArHUTHBIX BOJH
VYpok-kordepenuus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnnorexa [HOK
Hcnonb30oBaHme 37EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJISl COTOBOM CBSI3H"
VYpok-uccnenosanue "M3yuenue
59 CBIZ)fICTB 3JIEKT OMarHHTH}::x BOJIH C bubmorexa [OK
P " https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
Pemenue 3amau Ha onpenencHue
60 YaCTOTHI U JTUHBI AJICKTPOMAarHUTHON
BOJTHBI
DeKTpoMarHuTHas IpUpoia CBETA.
61 Cxko OI()ZTB cBeTa BOJ‘II?O]:)BIG CBOMCTBA bubmmorexa [OK
P ' https://m.edso0.r/ff0b31d0
CBETa
Hcrounuku cera. [IpsamonuneitHoe
62 acCIpOCTpaHEHHE CBETa. 3aTMECHUS bubmorexa HOK
pacpoctp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aK0H OTpaKE€HUS CBETA. 3epKaa.
P P bubmuorexa [JOK
63 Pemenue 3aga4 Ha TpUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3aKoH bubmuoteka [IOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aeca
[TomHOE BHYTpEHHEE OTPAKEHUE CBETA.
yIP P bubmuorexa [JOK
65 Hcrnonb30BaHKE MOJTHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5¢
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
66 JlaGopaTtopnast padota "VccrnenoBanue




3aBUCHMOCTH yTJIa MPETOMIICHHUS
CBETOBOTO JIy4a OT yIJia aJcHHUs Ha
rpanuiie "Bo3gyx-crekino""

VYpoxk-koHpepennus "Mcnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBA3b"
bu6mmoreka [IOK
68 JI .0
uH3bl. OnTHYecKas cuja JIMH3bI https://m.edsoo.rw/fOb3 2
bu6mmoreka [IOK
69 II 0 i
OCTpOEHUE N300paKEHU B JIMH3AX hitps://m.cdsoo.ru/fl0bd4da
JlabopaTtopHnas pabota "Onpeznenenue
70 box EHorz aC(IZ)TOSIHI/ISI " oiTIp[meCKoﬁ bubmorexa [OK
YCHOTO paceto? ) https:/m.edsoo.ru/f0b4206
CHWJIBI COOMPAIOIIEH JINH3BI

7 Ypoxk-koHpepennus "Onruueckue bubnmoreka [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0c0a7e

bu6mmoreka [IOK

72 I'na3 kak o ecKasi cuctema. 3peHue

" e A CHCTEMA. Spertt https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepenmus "JleexTs
3penud. Kak coxpanuts 3peHue"
Paznoxxenue 6emoro cBeTa B CIIEKTP.

74 OnbiTel HetoTOHA. CriokeHne bubmuorexa [JOK
CIIEKTpabHBIX 1[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHast pabota "OmnbITHI TIO
Pa3oKeHUI0 OEIoro CBeTa B CIIEKTP U

75 BOCIIPUATHIO [IBETA IPEAMETOB IIPU UX bubmorexa [OK

p H et P https://m.edsoo.ru/ff0c0e2a

HaOJII0IeHNH Yepe3 [IBETOBbIC
bunbTph"




VYpok-npaktukym "BosHOBEIE

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHIus u nudpaxus”
77 OnsiTel Pezepdopaa u mutanerapHast bubnmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarer bopa. Monens aroma bopa
Hcnyckanue 1 MOTIoIeHNe cBeTa
79 aroMoM. KBaHThI. JInHeHyaToeie bubmorexa [OK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
20 VYpok-npaktukym "HaGnronenue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTH U €€ BHUJIbI bubmorexa [OK
s g https://m.edsoo.ru/ff0c1672
20 Ctpoenue aroMHOro snpa. Hykinonnas bubanorexa [HOK
MOJIENTb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE TpEBpalLIEHHUS. bubnmoreka [JOK
M3otomnnl https://m.edsoo.ru/ff0clal4
24 Pemenue 3amay o teme: bubmuoreka [IOK
"PanuoakTUBHBIE MTpeBpaleHUs " https://m.edsoo.ru/ff0c1bda
85 [lepuox nomypacmnana
Vpoxk-koHpepenus "PagunoakTuBHbIC
86 1/13131 eHI/I:Ib BI;I I/IH one Mﬂe WIIMHE bubmmorexa [IOK
i " PHPOAE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHblie peakinu. 3aKOHbI
87 ccf[x paHeHEH 3au51 OBOT'0 U MacCOBOI'O bubmoreia HOK
P AR https://m.edsoo.ru/ff0c1c58
quCel
28 OHeprus CBsA3M aTOMHBIX siaep. CBs3b bubnmoreka [JOK

MAacCCBI 1 DHCPIruun

https://m.edsoo.ru/ff0c1d7a




89

Pemenue 3agau o teme "SAnepueie
peakiuun"

90

Peakiiuu cuHTe3a M ACICHUS sIIEp.
Nctounuku sHeprun CosiHIa U 3BE37]

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAnepHas
sHepreTuka. Jlencreus
PaAMOaKTUBHBIX U3TyYEHHI Ha )KUBBIE
OpraHu3mbI"

92

[ToaroroBka K KOHTPOJILHOU paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNIeKTPOMarHUTHBIC BOJTHBI.
KBanToBrie siBnenus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpHas pabora 1o teme
"DIeKTpOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KBanToBslie siBieHuUs"

94

[ToBTOpeHme, 0600IIEeHNE.
JlaGopaTopHbie paboThI IO KypCy
"Bzaumonencrtaue tea"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenwue, o600eHNE. Permenune
pacquHHx 1 KAYCCTBCHHBIX 3a/1a4 110
teme "TemnoBsie mporecco”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 06061eHne. Pemmenue
pacyYeTHBIX M KaUeCTBEHHBIX 3a/1a4 110
teme "KII/] TerioBbIX aBUTaTenei"

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTopenue, 0600menHue. Permenne
pacyeTHBIX M KaueCTBEHHBIX 337a4 10
teme "KIIJ] anekTpoycTtaHOBOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpEeHmEe, 0600IIEHNE.
98 JlaGopaTopHbIe paboThI IO KypCy
"CBeTOBEIE ABJICHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2¢52

[ToBTOpenwue, o600menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUs B MeXaHuke"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

[ToBTOpenue, 0600meHue. Pabora ¢
100 TekcTamu 1o teme "Kosebanus u
BOJIHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

[ToBTopenue, 0606menue. Pabora c
101 TekcTamu 110 TeMe "CBeTOBEIE
SIBJICHUS"

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3044

[ToBTopenue, 0606menue. Pabora c
102 TekcTaMmu 110 TeMe "KBanToBasd u

snepHas puzuka'

OBIIEE KOJIMYECTBO HACOB I10
I[TPOIT'PAMME

102

27







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®usuka 9 xnacce/ [epoimkua U.M., I'yrauk E.M., UBanoB A.U. u np.
AxunonepHoe obmiectBo «M3narensctBo «IIpocBemenne

METOINYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

®dusuka 9 knacc/ [eperimkun .M., I'ytauk E.M., UBanos A.W. u ap.

AxrmmonepHoe o6mectBo «M3aarenscTBo «IIpocBenienner

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPChHI
CETU UHTEPHET

https://login.myschool.edu.ru
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