MMHUCTEPCTBO ITPOCBEILEHUS POCCUIICKON ®EJEPALIN
Komuret no o6pazosannto Cankr-IletepOypra

Anmunauctparust Cankr-IlerepOypra

Otnen o6pazoBanus [lymkunckoro paiiona Cankr-IlerepOypra
lNocynapctBenHoe 010 KETHOE 00111€00pa30BaTEIBHOE YUPEKICHHUE
rumHazus Ne406 ITymkunckoro paitona Cankt—Ilerepoypra

PACCMOTPEHO YTBEPXJEHO
[TemarornyeckuM COBETOM [Tpuka3 ot «30» aBrycra 2023 r. Ne 150

I'BOY rumuazuu Ne 406 IymknHckoro ﬂ[”@ﬂn MCaHO UN (I) po BOU NN oanncblo:
Cankr-IleTepOypra B. B. lITepn

ITpotokoit oT «30» aBrycra 2023 1. Ne lﬂlmpeKTO%Hpm-?Pep—H .
[aTa: 2023.11.15 12:00:03 +03'00"

PABOYASI [TIPOTPAMMA
(ID 1416440)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb)

Ut oOyJaromuxcst 9 KiaccoB

CocraButenb: Cenosa N.N.

Cankr-IlerepOypr, Ilymkun 2023



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOM mporpaMmebl, mpenctaBieHabix B PI'OC 00O, a Takke ¢ y4éroMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKKA Ha
JeATeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K ™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMUs.
[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenus: (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.
®u3uKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOIECCOB U SBJIEHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4YeHHUs JOCTOBEPHBIX 3HAHUIT O MUpE.
OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YpOBHE IMPENIOJIaraeT OBJAJCHUE CIETYIOUIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (GU3MKKM Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIpPENEICHbI B
Konuenuun npenogaBanus yueOHoro npeaMera «dDusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHOU pemenreM Koisernn MunncrepctBa npocsenieHust Pocculickoit ®enepanuu
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUs OOyJaroIuxcs K HaydHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAYYHOM METOJAE TO3HaHWs U (opMHpoBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJIH (PU3UKH JUIS Pa3BUTUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IieNieil mporpamMmbl 1o (uU3MKe Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e mpuoOpeTeHHEe YMEHHH OMNUCHIBaTh W  OOBSICHATH (PU3MUYECKHE SBICHUA C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTBl W AKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIOJB30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu mpohecCHOHATBFHON IeATEILHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
PaGouass mporpamma cocTaBieHa C Y4€TOM BOCHHUTATENbHOM MHpOrpaMMbl TMMHA3UU.
Ha wusydyenume ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHHs
OTBOIUTCH B 9 KJ1acce - 102 Jaca 3 Jaca B HEJIEINIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATENBHBIN XapaKkTep, YYUTeNb JeiaeT BhIOOp MPOBENCHHS JTa0OpaTOpHBIX paboT U
OTIBITOB C YYETOM UHAWBUIYAIBHBIX OCOOCHHOCTEH 00YJatONINXCs, CITUCKA KCIIEPUMEHTATBHBIX
3aJJaHUl, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.

COJEPKAHUE OBYYEHUA

9 KVIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe ABukeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mnpsMoiuHEeHHoe ABMkeHue. HepaBHoMmepHOe
npsMOJIMHENHOE JABMKeHHe. CpeAHsss U MIHOBEHHAas CKOPOCTh Teja MpPU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOoyckopeHHOE TpsiMosTMHEHOe ABMkKeHne. CBoOoaHOe nmageHue. OnbIThl
lanunes.

PaBHOMepHOE ABIKEHHE MO OKpyKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yrioBas CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.



IIepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHimn
CYIIEPIIO3UIINH CUIL
Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJILKEHMsS, CUjia TPEHHS
IIOKOS, IPYTU€ BUJIbI TPEHUSL.
Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmuueckas ckopocts. HeBecomocts u
[Ieperpy3KHu.
PaBHOBecue marepuanbHOU TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.
WNmnynec Tena. M3meHnenue ummyinbca. Mnynbc cuibl. 3aKOH COXpaHEHMsI UMILYJIbCA.
PeaktuBHOE NBHKEHUE.
Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TspKecTH, ynmpyrocT, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnuanbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHnmaneHas 3HEeprus ckatod npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOMN
SHEpPruu. 3aKOH COXpaHEHUs] MEXaHUYECKON SHEPTHH.
emoncmpayuu.
Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHuEe MyTel U TpaeKTOpHUil IBMKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENBHO Pa3HbIX
TeJI OTCYETA.
N3mepenune cCKOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUSI.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.
Habntonenue ABM>KEHUS TeNa M0 OKPYKHOCTH.
Habnionenne MexaHMYeCKUX SIBICHUN, MPOUCXOIAIIMX B cucteme orcuéra «Tenmexka»
pH €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUH OTHOCUTEIBHO KaOnHeTa (PU3MKH.
3aBUCUMOCTb YCKOPEHHS T€JIa OT MAcChl Tejla U ACHCTBYIOIIECH HA HETO CUJIBI.
HaGnronenue paBeHcTBa CHII TPU B3aUMOJICHCTBUN TEJI.
N3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHHH.
[lepenaua nMmynbca Ipyu B3aMMOIEHCTBUH TEI.
[IpeoOpa3oBanust SHEPTUU IPU B3aUMOJICHCTBUH TEl.
CoxpaHeHre UMITyJIbCa IIPU HEYIIPYTrOM B3aUMOJCHCTBUU.
CoxpaHeHre UMITyJIbCa IIPU a0COTIOTHO YIIPYTrOM B3aUMOACHCTBUU.
Habntonenue peakTUBHOTO JBUKECHHUS.
CoxpaHeHHe MEXaHHYECKON YHEPTUH MIPU CBOOOTHOM IaICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPIUuu IIPU JIBUKEHUHU TeJa MOl ACHCTBUEM MIPYKHUHBI.
Jlabopamopnuie pabomul u onvimel.
1. KoHcTpynpoBaHue TpakTa JUlsl pa3roHa U JAIbHEWUIIEro PaBHOMEPHOTO JBMKCHHUS
LIapUKa UIIU TEJIEKKH.

2. OmpepneneHue cpeaHEH CKOPOCTU CKOJBKEHHA Opycka WM JBUKEHHS IIapUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUHU 110 HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4aJIbHOU CKOPOCTH.

5. IlpoBepka rumoTe3spl: €CIW NpPU PABHOYCKOPEHHOM JIBWXKEHHU O€3 HavaJbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.



©

10.

11.

HccnenoBanne 3aBHCUMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBIICHHUSL.

Onpenenenne KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pa®OTBHI CWIIBI TPEHUS TPH PABHOMEPHOM [BIDKCHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIPYrOCTH NIpPU TOABEME Tpy3a C HCIIOJIB30BAaHHEM
HETIOJIBMXKHOTO Y TIOJIBMIKHOTO OJIOKOB.

N3yuenune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenbHoe npmxeHune. OCHOBHBIE XapaKTEpUCTUKU KojeOaHUM: MEepuoj, 4acToTa,
aMIMTyna. MarematudecKuil M NpPYKMHHBIM MasTHUKM. lIpeBpamienwe »Heprum Ipu
KoJe0aTeIbHOM JBU)KEHUU.

3aryxatomue kojebanus. BeiHykaeHHbIe KoneObanus. Pesonanc. MexaHM4ecKkue BOJIHBI.

CpoiicTBa MexaHM4eCKUX BOJH. [Ipo10sibHBIE U MONEpEeYHbI€ BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHu4YeCKHe BOJHBI B TBEPJOM TEJE, CEUCMUYECKHUE BOJIHBI.
3Byk. ['pomMKkoOCTh 3ByKa 1 BeicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk 1 ynpTpa3ByK.

emoncmpayuu.

1. HaGmronenue kosieGaHUM TN MO ASUCTBHUEM CHJIBI TSHXKECTH W CHITBI YIIPYTOCTH.

2. HabOmonenue xosebaHuii rpy3a Ha HUTH U HA TIPY)KUHE.

3. HabGnroneHne BEIHYXKICHHBIX KOJICOAHUI U pe30HaHca.

4. PacnpocTpaHeHuE MPOJOIBHBIX U MTOTIEPEUYHBIX BOJH (HA MOJICIH).

5. HaOGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AxycTU4eckuil pe30oHaHC.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMATUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U NepHO/ia KoieOaHU MPY>KUHHOTO MasSTHHKA.

3. HccnenoBaHue 3aBUCHMOCTU IEpHOJA KOJeOaHUM MMOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.

4. WccnengoBaHue 3aBUCHUMOCTH IepHOJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCUMOCTU IepHOJa KoJIeOaHWH Ipy3a, MOJBEUICHHOI'0 K HHUTH, OT
Macchl rpysa.

6. OmnbITel, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh MEpHOJa KoJeOaHUW MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3mepeHue ycKOopeHUs: CBOOOIHOTO MaICHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE MOJIe. DJIEKTPOMArHUTHbIE BOJHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX

BojH. Illkana QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue QJICKTPOMATrHUTHBIX BOJIH JJISA COTOBOM

CBA3H.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.
BoiHOBEIE CBOMICTBA CBETA.

Jlabopamopusie pabomot u onvimol.

1.

I/I3yquI/Ie CBOMCTB SJICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHUJILHOTO Teﬂe(bOHa.



Pasnen 11. CBeToBbIe SIBJICHUS.
JlyueBas mopenb cBera. Mcrounuku ceera. lIpsMosMHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connna u JIlynel. Otpaxkenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH IpenomiieHus cBeTa. I1ojIHOe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOJAX.
JIlunza. Xox nyueit B nmn3ze. Omnrtuyeckas cucremMa QoToarnmapaTa, MHKPOCKONA H
Teneckomna. ['a3 kak ontudeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsimonuHENHHOE pacpoOCTpaHEHHUE CBETA.
OtpaxxeHue cBeTa.
[Tonyyenue n300pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTHyeckuii CBETOBO/I.
Xon mydeii B coOuparomei JTnH3e.
XoJ myder B pacCEUBAIOIEH JIMH3E.
[Tony4yenue n300pakeHUI C TOMOIIIBIO JTHH3.

CoeoNoOR~WDE

. Ilpunuun pefictBus oToamnmnapara, MUKPOCKOIIa U TEJIECKOTIA.

10. Mogens riaza.

11. PaznoxkeHue 6e10ro cBETa B CIIEKT.

12. Tlomyuenue 6eoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJla OTPa)KEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.

2. V3yueHue XapaKTepUCTHK N300paKeHUs MPEeIMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yIila MPEIOMIICHUS CBETOBOTO Jiyda OT yIijia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIION.

[TonydyeHue n300pakeHUI ¢ TOMOIIIBIO COOMPAOIICH JTUH3HI.

Omnpenenenre (GOKYCHOTO PacCTOSHUS M ONTUYECKON CHIIbI COOUPAIOIIEH TUH3BI.
OnbITHI MO Pa3ioKeHHIO 0eI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

OmnsiTel Pesepdopaa u nnanerapuas mojnens aroma. Monens atoma bopa. Mcnyckanue u

No ok

noryoiexHue ceera aroMoM. KBantel. JInHelvaThle CIEKTpPBHI.

PaguoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
HyknonHnas wmopnens aromHoro sapa. W3otonsl. PaguoaktuBHble mpeBpaiienus. Ilepuon
M0JTypacIaia aTOMHBIX sLJIep.

SnepHble peakuuy. 3aKOHBI COXPAHEHUs 3apsiIOBOIO U MAacCOBOIO YHCEN. DHEPIUsl CBA3U
aTOMHBIX szaep. CBsa3p Maccel W dHepruu. Peakumm cuHTre3a W geneHus suep. Mcrounukum
sHepruu CoJiHIA U 3BE3 L.

Snepnas sHepreruka. JlecTBYs paiMOAKTUBHBIX U3TYyYEHHUI HA )KUBbIE OPraHU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3Ty4eHHUs U MOTJIOLICHHUS.

2. CrnekTpbl pa3IU4HbIX Ta30B.

3. Crnektp BoJIOpoJa.



4. Habmogenue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka HOHU3UPYIOIUX U3TYUCHUH.

6. Perucrpauus u3iaydeHus MIPUPOJHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopusvie pabomot u onvimel.

1. HalGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHHUS.

2. UccrnenoBanue TPEKOB: M3MEPEHHE DSHEPIHMHM YaCTHIBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. H3mepenue pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IAKOIIIUI MOIYIb.

[loBTOpUTENBbHO--0000IIaIOIMI  MOIY/Ib [MpeAHa3HAYeH Jyld CUCTEeMaTH3aluu U
0000111eHUS TPEIMETHOTO COAEPKAHUS U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (pU3UKH, a TakkKe IS MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢buzuke U1 00ydaromuxcs, BBIOpaBIIMX 3TOT YU€OHBIN MPEIMET.

[Ipy wu3ydyeHuUM [AQHHOTO MOJYJS pealu3yloTCd M CHUCTEMATU3UPYIOTCS — BUIbI
NEeSITeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTUKEHHE MPEJAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTeCTBEHHOHAY4Has
IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HCCIEAOBAHUS SIBICHUU MPHUPOABI M TEXHUKH,
OBJIaJIECHUE YMEHMSIMH OOBSICHATH (U3NYECKHE SIBICHUS, MPUMEHSS TOJY4YeHHbIE 3HaHUS,
pelarth 3a/1a4u, B TOM YHCIie KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiera pealn3yercs 3a CYET TOTo,
4YTO 00y4aroUUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJIYYEHHBIX 3HAaHUH paclo3HaBaTh U HAYYHO OOBACHATh (GU3UUECKUE SBICHUS
B OKPYXaIOIIEH MPUPOJEC U TOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAyYHBIE METObI UCCIEA0BAHUS (PU3NUECKUX SIBICHUH, B TOM 4HCIe OIS
IIPOBEPKH MIIOTE3 U NOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydyHbIE OCHOBBI HamOOJee BaKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HarnpuMmep, MPaKTHYECKOrO MCIOJIb30BAaHUS PA3IUYHBIX HMCTOYHMKOB SHEPrUM Ha OCHOBE
3aKOHA MPEBPAILCHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI
11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHUA

W3yuenne QuU3MKM Ha YpOBHE OCHOBHOIO 0OLIero oOpa3oBaHMs HAINPaBJIEHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX PE3Y/IbTATOB.
B pesynbrate u3yueHus GU3MKH HAa YpOBHE OCHOBHOIO oOmero oOpa3oBaHus Yy
oOyyaromerocst 0y1yT coOpMUpPOBaHbI CIEAYIOLIUE JTUYHOCTHBIE PE3YIbTAThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIMTAHUSA:
e [J nposiBieHNe UHTEpeca K UICTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (huzndeckoit
HayKH;
e [J IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(PU3UKOB;
¢ 2) rpaxIaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:
e [J rOTOBHOCTh K aKTUBHOMY y4acTHIO B OOCYXJIEHUH OOIIECTBEHHO 3HAYMMBIX M STHUECKUX
npo0iieM, CBA3aHHBIX ¢ MPAKTUYECKUM PUMEHEHUEM JTOCTHXKEHUH (PU3HKHY;
e [] 0CO3HaHHE BaXXHOCTH MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B AE€ATEIBLHOCTH YYEHOTO;



e 3)3CTeTHYEeCKOro BOCIIMTAHMS:

e [J BOCIpHATHE ICTETHUYECKHX KayecTB (hpu3nyeckoil HayKu: €€ rapMOHUYHOTO TMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

e [J oco3HaHME IICHHOCTH (PU3MUECKOW HAYKM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOIIEH KYIbTYPHI;

e [] pa3BuTHE Hay4yHOM JItOOO3HATENLHOCTH, HHTEPECA K UCCIIEIOBATENBCKOM A€ATEIbHOCTH;

e 5) popMupoBaHHus KYJIbTYpPbI 310POBbS M IMOLMOHAIBHOTO 0JIATONOIYYMSI:

e [] oco3HaHME LIEHHOCTH 0€30macHOro oOpas3a *HU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaKHOCTH TMpaBWil O€30MacHOrO IMOBEACHHS Ha TpaHCIOpTe, Ha JIOpOrax, cC
AIIEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;

e [] chopMHUPOBAHHOCTb HaBBIKA PeQUIEKCUH, TPU3HAHHE CBOETO IIpaBa HA OLIMOKY U TaKOTO
e MpaBa y APyroro 4eloBeKa;

e 6) TPYZ10BOIO BOCIINTAHMSA:

e [] aKTMBHOE y4yacTHE B PEIIEHHUU MPAKTUYECKUX 3aJad (B paMKaxX ceMbH, 00pa30BaTeNIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOM  HAaNpaBJIEHHOCTH,
TPEOYIOMIUX B TOM YHCIIC U (PU3UYECKUX 3HAHUH;

e [] uHTEepec K NPaKTHUECKOMY U3YUYEHHUIO MPOQeCcCchii, CBA3aHHbBIX C (UBUKOM;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e [] opueHTalMs Ha NpUMEHEHHE (PU3MUECKUX 3HAHUM s pelleHus 3aJad B 00JacTu
OKpYXarolllel Cpefibl, UIAHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOXKHBIX IOCIIEICTBHUU
JUISl OKPYKAroLEen CpeJibl;

e [] oco3HaHue T00aTbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMMyTel UX pelIeHHUs,;

e 8) azanTanuy K M3MEHSIIONIUMCS YCJIOBUAM COIMAILHON M IPUPOIHOM Cpeabl:

e [] moTpeOHOCTH BO B3aUMOJEWUCTBUU TpPU BBHIMOJIHEHUHM UCCIEJOBAHUM U TPOEKTOB
(bu3nyecKoil HaNpaBJICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

e [] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

e [] norpeObHOCTH B (OPMHPOBAHUHM HOBBIX 3HAHHWiIl, B TOM uucjie (GOpMyIupoBaTh HJIEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue 1e(pULIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e [] IuIaHUPOBAHME CBOETO PA3BUTHSI B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

e [] cTpeMieHME aHAJU3UPOBATh U BBISABIATH B3aWMOCBSI3M MPHUPOABI, 00IIeCTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCHIOIB30BaHUEM (PU3NUECKUX 3HAHMUIA;

e [] OUEHKAa CBOUX JEUCTBUIl C Y4E€TOM BIMSHUS Ha OKPYXAIOUIYIO CpPEly, BO3MOKHBIX
rJ100aTbHBIX MOCIEICTBUH.

METANIPEAMETHBIE PE3YJIbTATbBI
B pesynbrate ocBO€HHMs mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomerocs OyIyT cGOpMHpPOBaHbBI MeTamnpeaMeTHble pe3yJbTaThl,

BKIIFOYAOMIUE TMO3HABATCIIbHBIC YHHUBCPCAJILHBIC y‘le6HLIe HCﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBCPCAJIbHBIC y‘Ie6HHe HeﬁCTBHH, PETYIATHUBHBIC YHUBCPCAJIBHBIC yLIe6HI>Ie JENCTBHSL.

ITo3naBaTenbHBIC YHHBEpPCcaAbHbIC YUeOHbIE JeHCTBUSA



Ba3oBble jJornuyeckue aeiicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU 0OBEKTOB (SBICHHIA);
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKammu, OCHOBAHUS It 0000IIeHUS
Y CpaBHECHHS;

BBISBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PacCMaTpUBAEMbIX (paKkTax, JaHHBIX U
HAOIIOJICHUSX, OTHOCAIIUXCS K (PU3UICCKUM SIBIICHUSIM;

BBIABJIATH IMPUYMHHO--CICACTBCHHLIC CBA3U IIPpU H3YUYCHHUU (1)I/I3I/I'~I€CKI/IX SIBJICHUH U
IIponecCoB, ACIaTb BBIBOJAbI C HCIOJB30BAHUCM JACAYKTHBHBIX W HWHIAYKTUBHBIX
YMO?:aKJHO‘-IeHHﬁ, BBIABUI'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/IT-IGCKI/IX BCJINYNH,
CaMOCTOSITEJIBHO ~ BBIOMpATh CHoco0 pemieHus ydyeOHOW (u3nueckodl 3aaayu
(cpaBHEeHHE HECKOJIbKMX BapUAHTOB pEHICHHs, BBIOOp Hamboyiee MOIXOMAAIIETO C
Y4€TOM CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCcKue AeiiCTBHS.

WCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEILCKII HHCTPYMEHT TTO3HAHMUS;

MPOBOJUTH IO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OTBIT, HECJIOMXHBIN
(bMBUYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3NIECKOTO SBIICHHUS;
OIIEHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POPMAIIHMIO, MOJYyYEHHYIO B XOJIe
WCCTIEA0BAHUS UIIH DKCTIEPUMEHTA,;

CaMOCTOSTENBbHO  (popMynupoBaTh 000OIIEHUS W BBIBOJABI IO  pe3yjibTaTam
MIPOBEIEHHOTO HAOJIO/IEHUS, OTIbITA, NCCIIEIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTaTh MPEINOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSATh Pa3IMYHbIE METOJbI, HHCTPYMEHTBI W 3alpOChl MPH IOWCKE M OTOOpe
MH(POpPMAIIUK WU TAHHBIX C YIETOM MPEIOKEHHON YIeOHOM PU3NIECKO 3a/1auH;
aHATM3UPOBaATh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATH MHPOPMALIUIO PA3THIHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS HHGOPMAIMH |
WLUTIOCTPUPOBATh pelIacMble 3a7ayll HECIOXKHBIMH CXEMaMH, JharpaMMaMH, WHON
rpaduKol U UX KOMOMHAITUSIMHU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

B X0J¢ O0OCyXjeHus y4eOHOro Marepuaya, pe3yJabTaToOB JIA0OPaTOPHBIX pabOT H
MIPOEKTOB 3aJ[aBaTh BOIPOCHI TI0 CYIIECTBY OOCY)KAeMOM TEMbl M BBICKA3bIBaTh UJICH,
HAaIleJICHHBIC Ha PEIlIeHUe 3a7a4u U MOJIepKaHue OaroxenarebHOCTH OOIICHHMS,
COIMOCTaBIATh CBOM CYXJCHHUS C CYXICHUSAMHU JPYIHMX YYaCTHHUKOB JIMAJIOTa,
OoOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaXKaTh CBOKO TOYKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTAX;

NyOMMYHO  TMPEACTaBIATh  PE3yAbTaThl  BBIMOJIHEHHOTO  (DU3MYECKOTO  OIbITa
(dKcTIepuMeHTa, UCCIeI0BaHus, IIPOEKTA);

MOHUMATh M HUCHOJIb30BaTh MPEHMYILECTBA KOMAHIHOW M WHAWBHIYaIbHOU pPabOTHI
MIPH peIIeHUH KOHKPETHON (hU3HUECKOil MpoOIeMBbl;

MPUHUMATh 1IeTH COBMECTHON JAEATEeIhbHOCTH, OPraHM30BBIBATH NEHCTBUS MO €&
JTOCTHIKEHHIO: PACHpPENeNATh POJid, 00CYKIaTh MPOIECCH U PE3yabTaThl COBMECTHOM
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JTIO/ICH;



BBIIIOJIHATh CBOIO 4acThb pabOThl, JOCTUrash KaueCTBEHHOI'O pe3yibTara 10 CBOEMY
HaIIPABJIEHUIO U KOOPJUHUPYS CBOU JAEUCTBUS C JPYTUMU WIEHAMU KOMAaH/Ibl;
OLICHMBAaTh KayecTBO CBOEro BKJIaga B OOMMH TPOAYKT IO KPUTEPHUSM,
CaMOCTOSATEIBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHbIC y‘leﬁl—[ble JeHCTBUS

Camoopranmu3anus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(bU3NIEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX MOJAXOAAX MPUHATHS pElIeHUH (MHIUBUIYaJIbHOE,
MIPUHSTHE PEIIEHUs B TPYIIE, IPUHATHE PELIEHUIN FPYNIOn);

CaMOCTOSITEJIBHO COCTAaBJISATh AJTOPUTM pelIeHus (U3NYECKON 3aJayd WM IUlaHa
UCCIIEIOBAHUS C Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh MpeAsiaraéMble BapUaHThl pEelICHUM;

JieniaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pEIlIeHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJylaraTh IiaH e€ U3MEHEeHMUS,

OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEAOCTHXKEHUs) pe3yabTaToB JEsTeNbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTHUBBI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (PU3MUECKOTO
HCCIIEIOBAaHUSl WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HM3MEHHBIIHUXCS
CUTYaIlU}, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEI;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JPYroro yejoBeKa B XOJE CIopa WIN AUCKYCCHH Ha HAyYHYIO
TEMY, IOHMMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU peleHUH (U3NYECKUX 3alad WId B
YTBEPKJICHUSIX HAa HAyYHbIE TEMbI U TAKOE K€ MIPABO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K koHy obyuenus B 9 kiiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

UCIOJb30BaTh IMOHATHS: CHCTEMa OTCuYéTa, MarepuajbHas TOUYKa, TPACKTOpUS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO IBMXKEHUS, nedopmanus (yrnpyras, iacTudeckas),
TPEHUE, LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M MEeperpy3kH, LEHTp
TSDKECTH, aOCOJIIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPIOIrO Tesa, paBHOBECHE,
MEXaHUYeCKHue KoyeOaHHWs M BOJIHBL, 3BYK, MH(Qpa3Byk U  yJIbTpa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTb U
JATbHO30PKOCTh, CIEKTPhl HUCIyCKaHWs M TOIJIOIIEHUs, anbga-, 6eta- U Tramma-
U3JIy4EHUs], U30TOIB, SIAEPHAsl YHEPreTHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEpAaBHOMEPHOE MPsIMOJIMHEHHOE IBU)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHUE, CBOOOHOE MaJIeHHE TeJl, pABHOMEPHOE
IBUKEHHE [0 OKPYXHOCTH, B3aUMOJCHCTBHE TeEJ, PEAKTUBHOE JBW)KECHHUE,
KosiebaTenbHOe JIBIDKEHUE (3aTyXalollue W BBIHYXAECHHBIE KOJIeOaHUs), pe30HaHC,



BOJIHOBOE JIBJKEHHME, OTpaXKEHUE 3BYKa, NPSIMOJMHEMHOE paclpOCTpaHEHHE,
OTpa)XCHUE U MPEJIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE
0ermoro cBeTa B CIEKTP M CIOXEHHE CIEKTPAIbHBIX IIBETOB, IWCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEWUYATOTO CHEKTpa H3JIy4CHUS )
M0 OMHUCAHUI0 MX XapaKTEePHBIX CBOMCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SBJICHHUC;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MYECKHX SBIICHUH B OKpYyKaromeM Mupe (B
TOM 4YHciie (PU3HYECKUE SBIICHUS B MPUPOJIC: IPUINBBI M OTJIUBBI, IBYKCHUE TIIAHET
ConHEeYHOM CHUCTEMBI, PEaKTUBHOE JIBIYKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, I[BETa TEI,
ONTHYECKUE SBJICHUS B  TPUPOAE, OHOJIOTMYECKOE  JEUCTBHE  BHIMMOTO,
yIbTPaHOIIETOBOTO M PEHTTEHOBCKOTO H3JIYy4€HHH, €CTECTBEHHBIM PaJHOAKTUBHBIN
(hoH, KOCMHUYECKHE JIy4YHd, paJUOAKTUBHOE U3IydYe€HHWE MPHUPOJIHBIX MHUHEPAJIOB,
NENCTBUE PAMOAKTUBHBIX U3JTYUEHUN HA OPraHU3M YEJIOBEKA), MPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nyuecKuX SBICHUN;

OTIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3UUYCCKUE SBJICHUS, UCTIONB3Ys (U3HMIECCKUE
BEJIMYMHBI (CpeHssE U MTHOBEHHAs CKOPOCTH Tejla MPHU HEPABHOMEPHOM JIBIDKCHHH,
YCKOpEHUue, MepeMellieHne, MyTh, YIJoBas CKOPOCTb, CHja TPEHHs, CUJIa YIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHMs], BEC Tejla, UMITYJbC Tejla, UMITYIbC
CHWJIBI, MEXaHUYECKasi padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, TIOIHATOTO
HaJl IOBEPXHOCTBIO 3€MJIU, MOTEHIMATIbHASL SHEPIHS CKATON MPYKUHBI, KHHETUYECKas
SHEeprusi, MOJHAs MeXaHW4eckas HSHeprusi, Mepuoj] M 4YacToTa KoJieOaHWi, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IMOKA3aTEb MPEIOMIICHUS
Cpelbl), MPU OMHCAHUM TNPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCHOIb3YEMbIX
BEJTMYMH, OOO3HAUYEHUA M EOUHUIBI (U3NYECKHX BEIMYMH, HAXOIUTh (OPMYIbI,
CBS3BIBAIOIIME JIAHHYIO (U3MYECKYIO0 BEJIMYHHY C JAPYITMMH BEIUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepH30BaTh CBOMCTBA Tej, PU3NUYECKHUE SBJICHUS U MPOLECCHI, UCIOIb3YsS 3aKOH
COXpPAHEHUsl 3HEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUs, MPUHIUI CYHEPIIO3ULHUHA CHUJ,
MIPUHLUII OTHOCUTENIBHOCTH ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHbl OTpPaXEHUsI M MPEJOMIICHHUS] CBETa, 3aKOHbl COXPAaHEHHs 3apsA/lOBOTO U
MAacCOBOIO 4YHMCEJI MpHU SAEPHBIX peakUMsX, NOpU STOM JaBaThb CIOBECHYIO
(hOopMyIUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PpU3MUECKHE TMPOIECCHl W CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallUl  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBISABISATH  [PUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX II1aroB C OMOPOM Ha 2—
3 WU3y4eHHBIX CBOMCTBA (PUIWYECKUX SBIEHUHM, (UINYECKHUX 3aKOHOB HWIHU
3aKOHOMEPHOCTEN;

pemath pacuéTHbIe 3a/1a4u (OTHPAIOIIUECs Ha CUCTEMY U3 2—3 YpaBHEHMIA), UCTIOIb3YA
3aKOHBI M (POPMYINBI, CBSI3BIBAONINE (U3NYECKHE BEIWYMHBI: HAa OCHOBE aHaIn3a
YCIIOBHSI 3aJaud 3allMChIBATh KPATKOE YCIOBHE, BBISBIATh HEJOCTAIOUIUE WIU
M30BITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC Ui PEIICHUS,
MPOBOJUTHh PACU€Thl U OLEHUBATH PEATUCTUYHOCTh IMOJIYYEHHOTO 3HAYEHUs
(bu3MUecKOil BENUYNHBL;



pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METOJIOB,  HCIIOJIb3Ysl ~ ONHCAHWUE  WCCIEJOBAaHUS,  BBLACIATH  IPOBEpPSEMOE
MPEINOJI0KEeHNE, OIEHUBATh MPABMWIBHOCTh MOPsIKAa NPOBEACHUS HCCIECIOBaHMUSA,
JIeTIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOIEHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOMCTB
Tel (M3yd4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAHEHUsI PHEPTUH, 3aBUCUMOCTh
neproia KoJieOaHuit MpyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTYAbl MAJIBIX KOJIEOaHH, MPSIMOJIMHEHHOE pacIpoCTpaHeHNE
CBETa, pa3lio’KeHUEe OeNoro CBeTa B CHEKTP, M3yYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IIpeaMera B COOHMpAloIIel JIMH3E,
HaOJIO/IeHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HabOpa 000pyIOBaHHS, OTIMCHIBATH XOJI OTBITA U
€r0 pe3yibTaThl, ((OPMYIUPOBATH BBIBOIHI;

MPOBOJIUTH TIPH HEOOXOIMMOCTH CEPHIO NPSIMBIX HM3MEPEHHM, OTpENeNsisi CpelaHee
3HaUeHUE U3MepsieMOl BeIMUMHBl ((POKYCHOE pacCTOSIHHME COOMparouleil JUH3bI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTETLHOTO TTPHO0pa);

MPOBOJIUTH HCCIIEIOBAHUE 3aBHUCHMOCTEH (PH3MUECKHX BEIMYHH C HCIIOJb30BAaHHEM
NpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IIyTH OT BPEMEHH TIIPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOW CKOpOCTH, Tiepuoja KojeOaHWid MaTeMaTHYeCKOTO
MasiTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXEHHUS CBETa OT yrja MaJeHUs U
yria TpeNOMIICHUS OT yIJia MaJeHus): TUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSTEILHO
coOuparb yCTaHOBKY, (UKCHPOBAaTh pPE3YyIbTaThl IOJYYEHHOH 3aBHUCHUMOCTHU
(bu3nyecKux BETMYMH B BUJE TaOMUIl U IpadUKOB, JeiaTh BBIBOJBI MO pe3yiabTaTaM
HCCIIeIOBAHUS;

MIPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BEIMYMH (CpelnHsii CKOpOCTh H
YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOJIHOIO MaJeHus,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJILKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W NEepuoja KoJeOaHW MaTeMaTH4eCKOro U MPYKUHHOTO
MasTHUKOB, OINTHYECKass CWiIa coOuparoniel JuH3bl, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh H3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJHATH
U3MepeHusi, cleAysl MPeJIOKEHHOW MHCTPYKIMH, BBIYMCISATh 3HAYCHHE BEIMYUHBI U
aHAJIM3UPOBATh TMOJYYEHHbIE pEe3yAbTaThl C Y4ETOM 3a/IaHHOM MOTPEHIHOCTH
HU3MEPEHUIT;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH mpu paboTe ¢ 1abopaTopHBIM
obopynoBaHueMm;

pa3nuyaTh OCHOBHBIE MPU3HAKK M3YYEHHBIX (U3MUECKUX MOJENei: MarepualbHas
TOYKa, aOCOJIOTHO TBEPIIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jy4, TOHKas JIMH3a,
IUTaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAst MOJIeJIb @aTOMHOTO S/Ipa;

XapakTepu30BaTh MPUHLUUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHMYECKHX
YCTPOMCTB C ONOPOH HA UX ONMUCAHUS (B TOM YHUCIIE: CIIMIOMETP, JaTYUKHU TOJI0KEHHUS,
paccTosIHUS U YCKOPEHHMSI, paKeTa, 3X0JI0T, 0UKH, HEPUCKOTI, (OTOAMNIapaT, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMcTBaX (PU3NYECKUX SABJICHUNA U HEOOXOAUMBbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;
HCIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHHUECKUX YCTPOUCTB,
U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOLIECCOB MPHU PELIeHUH y4eOHO--



MPAKTUYECKUX 3aj[ad, ONTUYECKHE CXEMBbI ISl MOCTPOEHUS M300paKEHHUH B TIOCKOM
3epKajie u coouparolei JInH3e;

NPUBOAUTH TIPUMEPHl (HAXOAUTH HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
WCIIOJb30BaHUSl (PU3UUYECKUX 3HAHUN B TOBCEAHEBHON JXU3HU Uil OOECTIeYEeHUs
0e30MacHOCTH NIpU OOpalieHuH ¢ OpudopaMH M TEXHUYECKMMM YCTPOHCTBAaMU,
COXPAaHEHHUS 310pOBbsI M COOJIIOJIEHUS HOPM DOSKOJOTMYECKOIO IMOBEACHUS B
OKpYKarollen cpere;

OCYIIECTBIISITh TMOWCK HMHPOpManuu (u3n4eckoro cojnepxanus B HTepHeTe,
CaMOCTOSITEIIEHO (OPMYIIUPYST TOMCKOBBIM 3ampoC, HAXOJUTH IIyTH OIpPEIeTICHHS
JOCTOBEPHOCTH IOJIyYeHHOM UH(POpMalud Ha OCHOBE HUMEIOLIUXCA 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCII0JIb30BATh MPU BHINOJHEHUH YU€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(u3MUecKOro coJiep)KaHus, CHpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BJIAJETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHus MHGOpMaLUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHbIE MHCbMEHHbBIE U YCTHBIE COOOIEHUS HAa OCHOBE MH(pOpMauu
U3 HECKOJBKMX HCTOYHUKOB (PU3UYECKOTO COAEpKAHMS, MYOIUYHO TPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIIM MCCIIEI0BATEIbCKON NIEATENIbHOCTH, IPU 3TOM I'PAMOTHO
WCIOJIb30BAaTh W3YYEHHBIN NOHSATUHHBIM ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKATh BBICTYIUIEHHE TMpe3eHTaluell ¢ y4éToM OCOOEHHOCTEH ayIuTopuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [IOK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 0 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannuyeckue Kojae0aHusl U BOJTHbBI
bu6mmoreka [JOK
2.1 M 0 7 0 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 0 2 bubnnoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6

Pa3nen 4. CBeToBEI€e SIBJEHUS



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

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM https.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTE/ 1bHO0-00001IAK0 M MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KVIACC
No KosmnuecTBo yacos DJIeKTpOHHbIe HH(poBbIE
11/-11 Tema ypoka Beero Konurposabnbie | IlpakTuueckue | 00pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 Mexannueckoe aBr>keHne. MarepuaiibHas 1 0 0
TOYKa
9 Cucrema orcuera. OTHOCUTEIILHOCTh 1 0 0 bubnuorexa [JOK
MEXAHUYECKOTrO ABMKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKCHHE 1 0 0 ll?tif:?/%:?diiorﬁ/ma d419a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1 0 0
CpenHsst © MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 0 0 bubnuorexa [JOK
JBIKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIMKEeHHS. ['paduk 1 0 0
CKOPOCTH
7| yoropemun tons g pasoyercpenson 1 0 ;| BrGmoremlloK
. . https://m.edsoo.ru/ff0adbl18
JBUKEHHUH 110 HAKIIOHHOMW TMJI0CKOCTH
8 CBobOoauoe nmagenne ten. OnelTel Nanunes 1 0 0
o | epmorn asororsopaemnn. T | 1 0 o | BrbmoremloK
https://m.edsoo.ru/ff0ael76
yIa0Basi CKOPOCTH
10 LleHTpOoCcTpeMUTENBHOE YCKOPEHHE 1
11 IlepseIii 3akoH HproToHa. BekTop cuiibl 0 0 bubnuoreka [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoi1 3akoH HeroTona. bubmoreka [IOK
PaBHozelicTBYOIIAsK chiia https://m.edsoo.ru/ff0ae72a
N bubnuorexa [JOK
13 Tperuii 3akon Hetorona. Cynepno3unus cui https://m.e dscI)_E).ru 1036982
14 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cina ynpyroetit. 3axor Tyia https://m.edsi.ru/fanecaZ
16 Pemenue 3anau no reme «Cumna ynpyroctm»
17 JlabopaTtopHas pabora «OnpeneneHue bubmuorexa [JOK
KECTKOCTH MPYKHHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Crra Tperis httDs://m.edsi.ru/fanf?BS
19 Pemenne 3agau mo reme «Cuita TpeHUS» bubmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [JOK
K03 pHIIHEHTa TPEHUSA CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agau o treme "3akoubl HeroToHa. bu6mmoreka [JOK
Cuna ynpyroctu. Cuia tpenus” https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTEHHUSA. Y CKOPEHHE CBOOOTHOTO MAICHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Tea BOKpyr
23 rpaBUTalMOHHOTO IeHTpa (ConHevHast
cucrema). ['anmaktuku"
24 Pemenue 3amau no teme "Cuna TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHUPHOTO TATOTEHHS" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuYecKas CKOPOCTb. bubnuorexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuaJbHON TOUKHU.
AOcomoTHO TBEpHOE Teno. PaBHoBecHe

bub6mmoreka [{OK

26 TBEPAOTO Telia C 3aKPEIUIEHHO I 0ChIO https://m.edsoo.ru/ff0afe36
BpallleHUS
27 MowmeHnT cuisl. LleHTp TsKECTH
28 Pemenne 3agad mo reme "MOMEHT CHJIBIL. bubmmoreka [IOK
Lentp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
29 “ngaaneCKoe )IBE}KCHI/IC. ’ bubmorexa HOK
N https://m.edsoo.ru/ff0b0408
B3aumonericteue Ten"
KonTtponsHas padoTa o teme
30 "MexlequCKcl)ae JIBHYKEHUE. bubmorera [IOK
N https://m.edsoo.ru/ff0b06ec
Bsaumoneiictue Tea"
Nmnynsce Tena. UMnynbe cuiibl. 3aK0H
31 copoHeHm I/IMHyJIBZa. Yupyroe u Bubnuorexa LIOK
. https://m.edsoo.ru/ff0b07fa
HEYyINpyroe B3auMoIeHCTBHE
32 Pemenue 3agau no reme "3aKkoH COXpaHEHUS bu6mmoreka [JOK
umiynbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTHBHOE NBIKCHHE
B IIPUPO/JIC U TeXHUKE"
34 Mexanuveckasi paboTa U MOIITHOCTh bubmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cusbl TSDKECTH, CUITbI YIPYTOCTH U bubnuoreka [IOK
CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 palbOoThI CUJIBI TPEHHSI TPU PABHOMEPHOM

JABHOXKCHHU TCJIa 110 FOpPI30HT3.J'IBHOI>i



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IIOBCPXHOCTU»

CBs3b sHepruu u padboTsl. [loTeHnnanbHas

37
JHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KAHETUYECKOM IHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
JlabopaTtopHas pabora «3ydyeHne 3akoHa bubnuorexa [JOK
40
COXpaHEHHSI SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubmmoreka [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxatomue koyieOanus. BeiHyX/1eHHbBIE bubmuorexa [JOK
koJsieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnueckuii 1 NpyKMHHBIM MAsITHUKH
Ypok- 3
4 onctamit ot xcercoct npynis 1 wacen biorera LIOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHue 3Heprun Mpu MEXaHUYECKUX
KoJieOaHusAX
JIab 0 O
46 H:CT(:)I’)Tif?/IpE:ﬂ;Oa a(t) f{iLéﬁi@fieHHilHHoro Bubmiorexa LIOK
pHoA Py https://m.edsoo.ru/ffOblaec
MasTHUKa»
JIab 0 IT
47| esammenvioc nepuon xoseSammi rpya bimorera LLOK
pHOA pysa, https://m.edsoo.ru/ff0b197a
MO/BEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
M . CBoii
8 vexamicenx nomm. Hpotomise i Bmorera L1OK
- oA https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHu4ecKre BOTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

B TBEpIOM Teie. CelicMudeckue BOJTHBI"

50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa

51 Ypok-uccienosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
VYpoxk-koHpepenius "YIbTpa3sByK U bubnuorexa [JOK

53
UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME

o4 "3a)11<0HH COXpaHeHI/II)SI. Mexalfnqecxne bubmmorexa LIOK
COneBaRI 1 BOMHEL" https://m.edsoo.ru/ff0b25f0
KonTtponbHas padoTa o Teme "3aKoHbI

55 coxpaHeHUs. MexaHn4ecKkue KoaeOanus u
BOJIHBI"

56 DIJIEKTPOMArHuTHOE MOJIE. bubnuorexa [JOK
DJIeKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "[lkana

58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnosb3oBaHue bubnuoreka [JOK
AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsa3u"
VYpoxk-uccnenopanue "M3yueHue cBONCTB

59 BHI)CKTpOMaFIfHTHLIX BOJIHy: MOMOIIBIO Bubmiorexa LIOK

https://m.edsoo.ru/ff0b2c6c

MoOuIBHOTO TenedoHa"

60 Pemrenue 3agau Ha onpeieieHUE YacTOThI U
JUIMHBI 3JIEKTPOMarHUTHOM BOJTHBI

61 DNeKTpOMarHuTHas pupoja CBETa. bubnunoreka [JOK

Ckopoctb cBeta. BomHOBBIE CBOICTBa CBETa

https://m.edsoo.ru/ff0b31d0



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

Hcrounuku ceera. [Ipsmonuneitnoe

62 pacnpoctpanenue cBeta. 3armenust ConHIA U bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
JlyHsl
3aKkoH OTpaXKeHUs cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha I;[pI/IMeHeHI/Ie 3a1<01+11)a OTPKCHHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH MPETOMIICHUS bubnnorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPaKCHHE CBETA.
65 HCHOJ‘IB?;OBZIF{I:/Ie HOJ‘IHOIE) BHYTPEHHETO bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5c
OTpPaXXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBUCHUMOCTH YTJIa IPEIIOMIICHUST CBETOBOTO
Jiyda OT yIJia naJieHus Ha TpaHuIle "BO3IyX-
crexio""
Ypoxk-koupepennus "Hcnonp3oBaHue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JIuu3pl. OnTHYECKas CUjla JIMH3BI https://m.eds0o.ru/ffOb3f2c
69 [TocTpoenne n3o00pakeHUH B JTMH3AX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabdorta "OnpeneneHue
70 (I)OKySHOFI(j pacho;IHH;I u OI;[TquCKOﬁ CHJIBI bubmmorexa LIOK
9 https://m.edsoo.ru/ff0b4206
coOuparorie JUH3bI"
Ypok-koHpepenmus "OnTuiyeckre TUH30BbIC bubnuoreka [JOK
71
npubops" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuyeckas cucreMa. 3peHue bubnuoreka [IOK



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

https://m.edsoo.ru/ff0b4684

Ypok-koudepennus "JledexTsl 3penus. Kak

73 "
COXPaHUTh 3PECHUE
Paznoxxenne 6emoro ceeta B criekTp. OMbITHI
74 Herorona. Cnoxenue CHeKTpaJII)HLII)X IIBETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMNBITHI 11O
75 Pa3lioKEHUI0 OEJIOTo CBETa B CIEKTP U bubnuorexa [JOK
BOCIIPHUSATHIO [[BETA TIPEIMETOB MPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0IEHUH Yepe3 1[BETOBbIE GUILTPHI"
Ypok-npaktukyMm "BosiHOBBEIE CBOKICTBA
76 CBETa: JCIIepCHsi, HHTEp(epeHIINs 1
mudpaxius’”
77 OmnpiTer Pesepdopaa v mianeTapHast MOJIETb bubmuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma bopa
79 Hcnyckanne u MoTJIONEHUE CBETa ATOMOM. bu6mmoreka [IOK
KBanTsl. JInHeituaTeie CIIeKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabiroieHre CieKTpoB bubnuoreka [JOK
HCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK
MO/JIeTIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbie npeBpanieHus. M30Tomnsl Bubmorexa LIOK
https://m.edsoo.ru/ff0clald
84 Pemenue 3amau no teMe: "PagnoakTHBHEIE bu6mmoreka [JOK

npespameHus”

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

IIepuon nomypacnana

86 Ypok-koHpepenus "PagnoakTuBHbIC bubnmoreka [JOK
U3JYYCHHUS B IPUPOJIC, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuy. 3aKOHbl COXpPaHEHUs bubnuorexa [JOK
3apsiIOBOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBI31 aTOMHBIX sifiep. CBs3b MacChl bubnuorexa [JOK
Y SHEPTHU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq mo teme "SnepHbie peakiun"

90 Peakiuu cuHTe3a u neneHus saep. bubmmoreka [IOK
Hcrounuku suepruu CoHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBHS palMOaKTUBHBIX U3Ty4YE€HUN Ha
JKVBBIE€ OpPTraHU3MbI"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

92 "DNeKTpOMarHUTHOE TOJIE. bubnuorexa [JOK
DJIeKTpOMarHUTHBIEC BOJIHBEL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUS"

KonTposnpHas paboTa 1o teme

93 "DeKTpOMarHUTHOE TOJIE.
DJIeKTpPOMAarHUTHBIC BOJIHBI. KBaHTOBBIC
siBieHUs"

94 [ToBTOpeHme, 0600meHne. JlTabopaTopHbIe bubnnoreka [JOK
paboTsl 110 Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, o6oomenue. Pemenue BuGmmorexa [OK

| povenmot caecmenmay sas o Tee tpsim.ecsoo.u/f0c25T2

96 [ToBTOpenue, 06061menue. Pemenue bu6mmoreka [JOK

PACUCTHBIX U KaUCCTBCHHLIX 3a1a4 110 TECMC

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

"KII/] TeruioBbIX ABUTATENICH"

[ToBTOpenue, o6o0menue. Pemenne

97 pacueTHBIX U KAUECTBEHHBIX 3a]1a4 110 TEME 1 0 Brbmiorexa LIOK
https://m.edsoo.ru/ff0c2b30
"KIIJ anexkrpoycTtaHoBOK"
[ToBTOpenue, o6obmenue. Jlabopatopusie bubmmoreka [IOK
98 1 1
paboTsl 110 Kypcy "CBeToBbie sBICHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o000meHne. Pabora ¢
99 TGKCTaf/H/I 1o TeMe H;aKOHBI COXpaHECHHS B 1 0 Brbmiorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
MeXaHUKe
100 [ToBTOpenue, 0606menue. Pabora c 1 0 bubnuoreka [IOK
tekcTamu 1o Teme "Konebamnust u BOaHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabora c 1 0 bubnuoreka [IOK
TekcTamu 1o Teme "CBeToBbIC sBICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1 0
¢duzuka"
OBLIEE KOJIMYECTBO YACOB I1O 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» ®duswnka, 9 xknacce/ [lepemmkun A.B., OOMIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«31aTeIbCcTBO «IK3aMEH»

A.B.ITeppimkun "COo0opHHK 3a1a4 10 (pusnke K yueOnuky A.B.Ileprimknna "®usnka-9",

Mocksa, "Ok3amen", 2022

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

A.E.Mapon, E.A.Mapon "/lunaktinueckue Matepuaibl kK yueOHUKy A.B.[lepbimkrna
"®wu3mka-9", Mocksa, "Ox3amen", 2022;

A.E.Mapon, E.A.Maponn "CamocTosiTeNbHbIE U KOHTPOJIbHbIE pA0OTHI K YUEOHUKY

A.B.Ilepprimkuna "®duznka-9", Mocksa, "Ok3amen", 2020.

MUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fiz.1september.ru

http://class-fizika.narod.ru/
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