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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo (¢u3nMke Ha ypoBHE OCHOBHOro oOmiero oOpa3oBaHHUSI COCTaBIeHAa Ha
OCHOBE MOJOXEHUI W TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOil paboueld mporpamMmbl BocnuTanus W KoHIenmuM mnpenogaBaHus Yy4eOHOTO
npeaMera «Pusuka.

Copepxkanue  mporpaMMmbl 10 (QU3MKE  HampaBieHO Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYYalolUMXCSd W OpraHu3alMi0 HM3y4YyeHUs (GHU3MKU Ha
JeSITeIbHOCTHONH OcHOBe. B mporpamMe mo ¢u3uKe yUUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peamusanuu  TpeboBanuii I'OC OOO K TUIAaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[Tporpamma 1o ¢u3uKe yCcTaHABIMBACT paclpesieieHne yueOHOro Marepuaia 1mo rojaam
o0yueHust (1Mo Kjaccam), NpeajaracT MNPUMEPHYIO IIOCIEAOBATEIbHOCTh HM3YUYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢u3uke paspaboTaHa C LENbIO OKa3aHUS METOJUYECKOW ITOMOIIN
YUUTEIO B CO3JIaHUH PabOoYei MpOrpamMMBbl 110 Y4eOHOMY MpeIMETY.

®du3uKa SBISETCS CUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouosorueii, actpoHOMHENH U (PU3NYECKON reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTHHY MHpa, TPEAOCTaBISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOola
MO3HAHUS, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHUM O MUE.

OnHa U3 rmaBHBIX 3a/1a4 (pu3nyeckoro oOpa3oBaHUs B CTPYKType oO0Iiero oopa3zoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K HaykKe Yy
oOyyJaronuxcs.

W3ydenne ¢u3nkun Ha 0a30BOM YpOBHE IPEAINOJaraeT OBJAJECHUE CIEAYIOIMIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO PAMOTHOCTb!

® Hay4YHO OOBSICHSTD SIBICHUS;

® OIICHHUBATh U IOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIIEI0BaHMS;

® UHTEPIPETUPOBATh JAAHHBIE U UCIOJIb30BaTh HAYYHBIE 10KA3aTEIbCTBA [ MOIYUYECHUS
BBIBOJIOB.

Ienn u3ydyeHus (QU3MKKM HAa ypOBHE OCHOBHOIO OOIIEr0 OOpa3oBaHMs OIpeNesIeHbl B
Konnenmnuu npenonaBanus yyeOHoro npeamera «Dusuka» B 00pa30BaTeIbHBIX OPraHU3AIMSIX
Poccuiickoit ®enepanuu, pealu3yroOMUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBep)kAEHHON pemenneM Komernn MununcrepctBa npocsemienus: Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Hean n3ydyenus pu3uku:

e IpuOOpeTeHNe UHTepeca M CTpeMJIeHUs OOydaloluxcsi K HAy4YHOMY M3yYEHUIO
MIPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

epa3BUTHE IIPEJCTaBICHUH O HAyYHOM MeETOJleé TO3HaHus |  (QOpMHUpPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBJICHUSM;

¢ hopmMHpoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3YYEHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢ hopMupoBaHHE MPEACTABICHUN O posin (PU3MKH AT Pa3BUTHUA JAPYTMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHU;



® pa3BUTHE TIPEJACTABICHUA O BO3MOXHBIX cdepax Oynaymeil mpodeccuoHaIbHON
NEeSITEIbHOCTH, CBS3aHHOW ¢ ()M3MKOHM, IOATOTOBKA K JajbHEWIIEMy OOYYCHHIO B O3TOM
HaTPaBIICHUU.

JlocTKeHHE JTHX MeNed MporpaMMbl MO (M3MKE HAa YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHUs 00ECIEUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

® IPHOOpPETCHNE 3HAHWW O JIUCKPETHOM CTPOCHWUHU BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, DJIEKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

® [IPHOOPETCHUE YMEHHW ONUCHIBATH M  OOBSICHATH (U3WYCCKHE SBICHUSA C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PCIICHHS MPOCTCHINNX pPacuy€THBIX 3a/Jad C HCIOJIb30BAHUEM
(du3nUeCKUX MoJieNel, TBOPYECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

epa3BUTHC YMEHHWA HAONIOAATh MPUPOJHBIC SBICHUS W  BBINOJIHATH  OIBITHI,
nabopaTopHble  pabOTBl W DKCICPUMEHTAIBHBIC  HCCICIOBAaHUS C  HCIIOJIb30BaHUEM
WU3MEPUTEIIbHBIX TPHOOPOB;

e ocBOeHHE NpUEMOB pabOTHI ¢ HMHPOpManUe (HU3NYECKOrO COAEpIKaHUs, BKIIIOYAs
WH(OPMAIIMI0O O COBPEMCHHBIX JOCTHIKCHHSX (DU3WKH, aHAIM3 W KPUTHICCKOE OICHWBaHUE
uHpOpMaNNu;

® 3HAKOMCTBO CO chepamu MPOHECCHOHATLHOMU JICATEIIbHOCTH, CBSI3aHHBIMH C (U3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (DU3UUICCKOMN HAYKH.

Ha uzydenue ¢usuku (6a30Bblii ypoOBEHb) HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus B
9 ximacce orBoauTtcs 102 vaca (3 yaca B HEJeINIO).



COJEP)KAHUE OBYYEHUA
9 KJIACC

Pasznea 1. Mexannueckue siBJCHUA.

Mexannueckoe aBmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIKECHHs. PaBHOMEpHOE IpsMOIMHENHHOEe aABWXkeHue. HepaBHOMepHOE
NpsMOJIMHENHOE JBH)KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOYCKOpeHHOE TpsMONMHEHHOe JBMkeHHe. CBOOOIHOE MajcHHE.
OnbrTel [Nanuiies.

PaBHOMepHOE ABMKEeHUE 10 OKpykHOCTH. Ilepuon u yacrora oOpamienus. JIlunelinas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

IIepBbit 3axoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. IlpunHimn
CYNEPIIO3ULUHU CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CUJla TPEHHS CKOJIbKEHHMsSI, CUJIa TPEHHS
MOKOS1, APYT'HE BUIbI TPEHUSI.

Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOpEHUE CBOOOJHOIO MaJieHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTh. Heecomocth u
Neperpy3KHu.

PaBHOBecue maTepuanbHOW TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJa ¢ 3aKPEIUIEHHON OChIO BpallleHusl. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynbe Tena. M3smenenue unmiyibea. MMmysabc cuibl. 3aKOH COXpaHEHUS MMITyJbCa.
PeakTuBHOE IBUKECHHE.

Mexanunueckass pabota U MolIHOCTh. PaboTa cun TskecTd, ynpyroctu, TpeHus. CBs3b
sHepruu u paboThl. [loTeHuManpHas SHEprus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckaroi npyxuHbl. Kunernueckas sHeprus. Teopema 0 KHHETHUYECKOU
DHEPruM. 3aKOH COXPaHEHHUS MEXaHUYECKON DHEPTHH.

Jemoncmpayuu.

1. HabnroneHne MexaHM4eCKOoro JBUKEHMSI Tela OTHOCUTENBHO Pa3HbIX TE OTCUETA.

2. CpaBHEHHUE MyTeH W TPACKTOPHH ABIIKEHHS OJHOTO M TOTO YK€ Tella OTHOCHTEIBHO
pPa3HBIX TEJ OTCUETA.

3. N3mepeHune cKOpOCTH U YCKOPEHHSI MTPSIMOIMHEHHOT O ABUKEHHMSL.

4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBHIKEHUS.

5. HaGmronenue nBuKeHUs Tema Mo OKPY>KHOCTH.

6. HaOmroneHue MeXaHW4YeCKUX SIBICHUM, TPOUCXOAIUX B cucTeMe oTcuéta «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tela OT MAcCChl TeJla U ACHCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOnroeHue paBeHCTBA CHII IPU B3aMMOCHCTBUH TEIL.

9. M3meHeHue Beca Tena MpU YCKOPEHHOM JIBUKECHHUU.

10.  Ilepemaua ummysbca MPU B3aUMOICUCTBUU TEIL.

11.  TlpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12.  CoxpaHeHHE UMITyJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUH.

13.  CoxpaHeHue uMMyJbca Mpu abCONIOTHO YIIPYTrOM B3aUMOICHCTBUU.

14.  HaOmoneHue peakTUBHOTO JBU)KECHUSI.

15.  CoxpaHeHHE MEXaHHMYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHME MEXaHMYECKOW DSHEPruM NpH JBWKEHUU Tella MO JEeWCTBUEM

MPYKHUHBIL.



Jlabopamopuusie pabomot u onvimol.

1. KoncrpyupoBanue Tpakra il pa3roHa W JaJbHEHIIEr0o paBHOMEPHOIO JBUXKEHUS
[IapUKa WM TEJIEKKHU.

2. OmpeneneHue CpelHEl CKOPOCTU CKOJIbKEHUs Opycka MM JBHXKEHUS IIapuKa 0o
HAKJIOHHOM IJIOCKOCTH.

3. OmpenencHue YCKOPEHHs Tela TpPU PaBHOYCKOPECHHOM JIBIDKEHUHU IO HAKIOHHOMN
IJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBHKEHUU 0e3
HAYaJIbHOM CKOPOCTH.

5. [IpoBepka THMOTE3BI: €CTU TPU PABHOYCKOPEHHOM JBMKCHUH 0€3 Ha4YaIbHOU
CKOPOCTH IIYTH OTHOCSTCS KakK psAJl HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKHU
BPEMEHH OJMHAKOBBI.

6. UccnenoBanne 3aBUCHUMOCTH CUJIbI TPEHHUS CKOJBXEHHUS OT CHUJIbI HOPMAJIbHOTO
JTaBJICHMUSL.

7. Omnpenencare kodhUIMEHTA TPEHUS CKOJIBKEHUS.

8. Ompenenenue KECTKOCTU MPYKUHBIL.

9. Ompenenenrie pabOTHl CHJIBI TPEHHs] TpPU PABHOMEPHOM JBUKCHHH Tella [0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ornpenenenne pabOThl CUJIBI YIIPYTOCTU MPU MOIBEME TPy3a C UCIOJIB30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.
11.  HM3yueHue 3aKOHA COXpPAHEHUS YHEPTUU.

Pa3gen 2. Mexanuueckne KoJ1e0aHUsSI U BOJIHBI.

Konebarenpnoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: MEPHOA, 4acToTa,
aMIuIMTyAa. MaTtemaTuueckuid W TPYKUHHBIA MasTHUKU. [IpeBpaiieHue dsHepruu Mpu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxatomme konebanus. BeiHykneHHbIe Konebanus. Pe3onanc. MexaHHuecKue BOJIHBI.
CpoiicTBa MexaHWUYeCKHX BOJH. [IpomonpHBIe U monepednbie BOIHBI. [lJTMHA BOJIHBI M CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHUeCKUe BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHa. OTpakeHue 3Byka. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuii Ten noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPYy>KUHE.

HaOnroneHue BBIHYX/I€HHBIX KoJeOaHHii U pe30HaHca.

PacmipocTpanenue mpoAoIbHBIX U MTOTIEPEYHBIX BOJH (HAa MOJIEIN ).

HaOnromeHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

. AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomuvl u onvimol.

1. Omnpenenenue 4acTOTHI U MEpHo/a KOJIeOaHUI MaTEMaTHIECKOTO MassTHUKA.

2. OmnpeneneHne 9acTOTHI U EPHOAa KOJIeOaHUH TIPY>KUHHOTO MassTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepuoja KoJeOaHHH MOABEUIEHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

ok wnE

4. ViccnemoBaHue 3aBUCUMOCTH TepHO/Ia KOIeOaHWi MPY>KUHHOTO MasTHUKA OT MacChl
rpys3a.

5. IIpoBepka HE3aBUCMMOCTH TepHoJa KoJieOaHuil Tpy3a, MOABEIIEHHOTO K HHUTH, OT
MAacchl Tpy3a.

6. OmbITH, JEMOHCTPUPYIOUIME 3aBHCHMOCTh TIepHOoJa KOJEOaHW MPYKUHHOTO
MasiTHAKA OT MacChl rpy3a u KECTKOCTH MPYKHHBL.

7. V3mepenue ycKopeHusi CBOOOIHOTO MaICHHS.



Pa3nen 3. DiiekTpoMarHuTHOE 1OJIe ¥ 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATHUTHBIX
BoJH. [lIkasa 35eKTpoMarHuTHIX BOJIH. Mcronb30BaHue 3J€KTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3H.

DnexTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BonHOBbIe cBOMCTBA CBETA.

Jemoncmpayuu.

1. CgoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOICTBA CBETA.

Jlabopamopnusie pabomot u onvimol.

1. Wzy4eHue CBOMCTB JICKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TeneoHa.

Pa3nen 4. CBeToBbI€ SIBJICHHUS.

JlyueBas mozenb cBera. Mcrounuku cBera. I[IpsimonuHeiiHoe pacmpocTpaHEeHHE CBETA.
3armenus Connia u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpaskeHHUs CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [loHoe BHYTpeHHEe OTpaKeHHUE CBETA.
Hcrnonp30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOIAX.

Jlunza. Xon myweit B amnH3e. Ontuueckas cuctema ¢oroanmnapara, MUKPOCKONA U
Teneckomna. ['a3 kak onTudeckas cuctemMa. bin3opykocTs U 1anbHO30PKOCTb.

Paznoxxenne Oenoro csera B crekTp. OmnbiTel HploToHa. CliokeHHE CHEKTpalIbHBIX
uBeToB. Jlucnepcus cBera.

Hemoncmpayuu.
[IpsimonuHEtHOE pacpocTpaHeHHE CBETA.
OtpakeHue cBera.
[Tomyuenue n300paskeHMit B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.
OnTruyeckuii CBETOBO/I.
Xox myueil B cobuparoiiei JnH3e.
Xox JIydeil B paccenBarolel JUH3E.
[Tomydenue n300pakeHUii ¢ TOMOIIBIO JTUH3.
[Tpunumn neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEIECKOTA.

10.  Mogens rasa.

11.  Paznoxenue G€IOro CBETA B CIIEKTP.

12.  Tlomydenue Genoro cBeTa Mpu CIOKEHUU CBETa PA3HBIX 1[BETOB.

Jlabopamopuwvie pabomovl u onvimol.

1. UccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHHsI CBETOBOTO JIyda OT yTJjia MaJCHHUS.

2. VzydyeHne XxapakKTepUCTHK U300paKeHHS MTPEIMETa B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPETOMIICHUSI CBETOBOTO JIyda OT YTJIa MaJIeHus Ha
TPAHUIIE «BO3AYX—CTEKIION.

4. TlonydyeHue n300paxeHHi ¢ MOMOLIbI0 COOMpPAIOIIEH JIUH3BI.

5. Omnpenenenue GOKYCHOTO PaCCTOSHUAS U ONTHYECKOM CHIIBI COOMpAIOIIEH JTMH3HI.

6. OMBITHI MO PA3IOKEHHUIO OEIOT0 CBETa B CIIEKTP.

7. OmBITBI MO BOCTIPHUATHIO I[BETA MPEAMETOB MpPHU WX HAONIOJACHUU 4Yepe3 I[BETOBBIC
(GUIBTPBI.

Pa3znen 5. KBaHnToBbIE sIBJIEHMS.

OmnsiTel Pezepdopaa u muianerapuas Mmojens aroma. Mogens aroma bopa. Ucnyckanue u
norJomeHue ceera aroMoM. KBauThl. JInHelyaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- u Tamma-usnydeHus. CTpOCHHE aTOMHOTO sjapa.
Hyknonnass Mogmens aromMHoro siapa. M3zorombel. PanuoaktuBHBIE mpeBpamieHus. llepuon
MoJTypacrnaja aTOMHBIX sIJIep.

CoNOR~LDdDPE



S nepublie peakiuu. 3aKOHbI COXpPaHEHUSI 3apSAI0BOTO U MAaCCOBOTO YKCEI. DHEPIUs CBS3U
aToMHBIX siiep. CBsi3b maccel U SHepruu. Peaknuum cuHte3a u Aenenus sanep. Vcrounuku
sHeprun CosHIA U 3BE3N.

AnepHas sHepreTuka. JleicTBUS paAOAKTUBHBIX U3IyUYE€HUH Ha )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3JIy4eHUs U TOTJIOIIEHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnekTp Boaopoa.

Habmonienue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIINX U3TyUEHUI.

Perucrpanus uzinydeHus: IpupoOAHBIX MUHEPAJIOB U MPOJTYKTOB.
Jlabopamopnuvie pabomot u onvimul.

1. HabnroeHue CITONIHBIX U IMHEHYAThIX CIEKTPOB U3ITy4EHUS.
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2. VccnenoBanue TPEKOB: W3MEPEHHE JHEPTHMHM YACTUIBI 110 TOPMO3HOMY MyTH (T10
¢dororpadusm).

3. M3mepenue painoakTUBHOTO GOHA.

IHoBTOpHUTENBbHO-000011IAKOINIT MOAYJIb.

[ToBTOPUTEIIEHO-0000AOIINN ~ MOIYJb MPEAHA3HAYCH I CHCTEMaTH3allid M|
00001IeHUST TTPEIMETHOTO COACPKAHKS U OIBITA NEATEIHbHOCTH, IPUOOPETEHHOTO MPH U3YICHUU
BCEro Kypca (pu3uKu, a TakkKe Ui MOArOTOBKH K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY I10
buznke 151 00yUarOIMXCsl, BBIOPABIINX 3TOT Y4eOHBIH MpeaMer.

[Ipy wW3ydeHWHM MJAHHOTO MOJIYJS PEATH3YIOTCS W CHCTEMATHU3UPYIOTCS  BHJIBI
NESATCIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHXKCHHE TMPEAMETHBIX U
METaNpPeMETHBIX TJIAaHUPYEMbIX Pe3ylbTaTOB 00ydeHus, (HOpMHUpPYeTCs €CTECTBEHHOHAyYHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHMS SBICHUA NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMH OOBSCHATh (U3WUYCCKUE SBJICHHS, MPUMCHSS TOJTyYCHHBIC 3HAHUS,
pemiaTh 3a/1a4yu, B TOM YUCJIC KAYEeCTBEHHBIC U SKCTIICPUMEHTAIBHBIE.

[IpuHIMIUATBEHO AESITETBLHOCTHBIM XapakTep MAAaHHOTO pasliela peamu3yeTcs 3a CUET
TOT0, YTO 0OYHYaOIIHECs BHIMOIHSIIOT 33aHHsI, B KOTOPBIX UM MpeiaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWW PACIO3HABATH M HAyYHO OOBSICHATH (DHU3HUSCKHE
SBJICHUS B OKPY’KAIOIEH IPUPOJIE U TOBCEAHEBHOMN )KU3HU;

MCIOJIb30BaTh HAyYHbIE METOJIbI UCCIEIOBAHMS (PU3NUECKUX SBIICHUH, B TOM YUCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATHL HAyYHBICE OCHOBBI HAWOOJee BAXKHBIX JOCTH)KCHHHA COBPEMEHHBIX
TEXHOJIOTHH, HAIPpUMEp, MPAKTHYECKOTO HCIIOIh30BAHMS PA3IUYHBIX MCTOYHUKOB DHEPTHH Ha
OCHOBE 3aKOHa MIPEBPAIICHUS U COXPAHEHHSI BCEX U3BECTHBIX BUIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yyenne ¢u3nku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBIEHO Ha
JTOCTHKEHHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHuwss (U3MKH HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y
oOyuarorierocst OynyT c(hOpMUPOBAHBI CIEIYIOIINE JTNYHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpMOTN4€eCKOro BOCIIUTAHUS

- TpOsBIEHUE HUHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHICKON
du3nveckoil HayKH;

- IEHHOCTHOE OTHOIICHHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaxJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K AaKTUBHOMY Yy4YacTHIO B OOCYXIEHHUM OOIIECTBEHHO 3HAYMMBIX H
ATHYECKHX MPO0IeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTIDKEHUH (pr3uKwy;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

- BOCIIPUSTHE ICTETUYECKUX KauecTB (PM3MUECKOI HayKH: €€ TapMOHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HAHME IIEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BAKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JHOO03HATEIBLHOCTH, HHTEPECA K HUCCIIEI0BATEIbCKON JESITEbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HAHME LIEHHOCTH 0e30MacHOro obpasza *H3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXKHOCTH MpaBHJ 0€3011aCHOTO MOBEIEHUS Ha TPAHCIIOPTE, Ha 10POTrax, C 3JEKTPUUYECKUM
U TETUIOBBIM 000PYZOBAHUEM B JOMAITHUX YCIOBUSX;

- c(OpMHUPOBAHHOCTH HaBhIKA pedIIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMUOKY U TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpynoBOro BoCnUTAHUS:

- AaKTHUBHOE YydYacTM€ B pEUIeHMM MpaKTHYEeCKUX 3aJad (B paMKax CeMbH,
0o0pa3oBaTeNbHONM  OpraHM3allid, TopojAa, Kpas) TEXHOJOTMYECKOM ¢ COIMaJIbHOU
HalpaBJIEHHOCTH, TPEOYIOLIUX B TOM YUCIIE U (PU3HMUECKUX 3HAHUIA;

- HHTEpeC K MPaKTHUYECKOMY U3YUYEeHHUI0 Ipodeccui, CBI3aHHbIX C (PU3NKOMH;

7) 3KOJI0rM4YeCcKOro BOCIIMTAHMS:

- OpHeHTalus Ha NpUMEHEeHHEe (U3MYECKUX 3HAHUM AN pelleHus 3agad B o0nacTu
OKpYXarollel cpelibl, IIIAHUPOBAHUS MOCTYIIKOB M OLEHKH HUX BO3MOXHBIX IOCIEICTBUM IS
OKpYXKarolleH cpenbl;

- OCO3HaHMe MI00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIMMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTpPeOHOCTh BO B3aWMOJICHCTBUM TPH BBIOJHEHUHM MCCIEJOBAHUN U IPOEKTOB
¢u3nUecKoil HaPaBIECHHOCTH, OTKPBITOCT ONBITY U 3HAHUSAM JAPYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO J1eATEIbHOCTb;

- MoTpe6HOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHUI, B TOM uucie (GOpMyIUpOBaTH HJEH,
MOHSATHS, TUIIOTE3bI O (PU3NUECKUX 0OBEKTaX U SIBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpeMJIEHHE AaHaJUM3UpOBaThb U BBIABIATH B3aUMOCBSI3M TMPUPOJBI, OOIIECTBa U
SKOHOMMKH, B TOM YHCJIE C UCIOJb30BaHNEM (PU3NUYECKUX 3HAHMUI;



- OILIEHKAa CBOHMX JEHCTBHM C y4€TOM BIMSHHUS HA OKPYKAIONIYIO CPEAY, BO3MOKHBIX
[JI00AJIBHBIX [TOCIIENCTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHHMs mporpamMmbl 10 (u3MKe Ha ypOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHUBEpCaJbHbIe Yy4ueOHbIe JEHCTBUS, KOMMYHHKATHBHbBIE
yHUBEpCcaJbHbIe yueOHbIC ACUCTBUS, PETYIATUBHbIE YHUBEPCATIbHbIC yUeOHbIE ACHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3zoBble Jioruyeckue aeiicTBUs:

® BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB (sIBJICHUI);

® yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(UKALMU, OCHOBAHUS JJIsI 000O0IICHHS
U CpaBHEHUS;

® BEISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBaeMBbIX (haKTaX, JAaHHBIX H
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3MUECKUM SIBIICHUSIM;

® BEISIBJIATH  TIPUYMHHO-CIICACTBEHHBIC CBS3M MpPH U3yYeHHH (U3NYECKUX SIBICHUU H
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C HCIIOJIb30BAHUEM JIETyKTUBHBIX U MHAYKTUBHBIX YMO3aK/IIOUEHUH,
BBIIBUTaTh TUIIOTE3bl O B3aUMOCBS3AX (PU3NYECKUX BEJIUUMH;

® CAaMOCTOSITEJIEHO BBIOMPATh CIIOCO0 perIeHus: yueOHOM (pU3NIecKoil 3a1aun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEILIEHUS, BHIOOp HauOosiee MOIXOISIIEr0 ¢ YYETOM CaMOCTOSITENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA!

® 1ICI10JIb30BATh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;

® [IPOBOJIUTH IO CAMOCTOSATENBHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOXKHBIA (PU3HUECKuil
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHHE (PU3UYECKOTO SIBICHUS;

® OIICHUBATh HAa MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMALUIO, MOIYYEHHYIO B XOJ€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOSITEIFHO  (popMynHpoBaTh  O0OOIIEHUS ¥ BBIBOJABI IO  pe3yJibTaTam
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

® [IPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIee pa3BUTHE (PU3NUYECKUX MPOILIECCOB, a TaKKe
BBIJIBUTATH TPEATNOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ undopmanmueii:

® IPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTBI M 3allpoChl MpH MOHCKE U OTOOpe
nH(pOpMallMU WIN JaHHBIX C yUYETOM IMpeaoKeHHOW yueOHoM pusnueckoit 3a1auu;

® AHAJIM3UPOBATh, CUCTEMATU3HPOBATh U HMHTEPIPETUPOBATH MH(POPMALIMIO pa3IMYHBIX
BUJIOB U (hOpM Ipe/IcTaBICHUS;

® CAMOCTOSITEJIbHO BBIOMpATh ONTHMAJIbHYIO (hOpMy TMpelcTaBleHUs HH(POpMaIUN H
WUTIOCTPUPOBATh pelIaeMble 3a7aui HECIO0KHBIMU CXeMaMH, AMarpaMMaMy, WHOW rpaduxoi u
UX KOMOUHAIHSIMH.

KoMmyHuKaTHBHBIC yHUBepcalbHbIE y4eOHbIE JeHCTBUSA:

®B Xx0/I¢ OOCYXJCHHS Y4YeOHOro MaTrepuaia, pe3yJbTaToB JabOpaTOpPHBIX pPabOT H
MPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKJaeMOW TEeMbl W BBICKAa3bIBaTh HJIEH,
HAaIleJICHHbIE Ha PelleHUe 3a/1a4i U MOoJIep KaHue OJ1aroxenaTeaIbHOCTH OOIICHHUS,;



® COMOCTABJISATh CBOM CYXICHUS C CYXICHUAMHU JAPYTMX YYAaCTHUKOB JHAiora,
0OHapyXMBaTh Pa3IUUKe U CXOJICTBO IMO3HIIHIA;

® BBIPAXKAaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

e MyOJIMYHO  MPEJCTABIATH  PE3yJbTAaThl  BBIIOJIHEHHOTO  (DM3UYECKOTO  OIBbITA
(3KCTIepUMEHTA, UCCIICIOBAHHUS, TPOCKTA);

® [IOHUMATh M MCIIOJIH30BATh MPEUMYIIECTBA KOMaHIHON ¥ MHAUBUIYJIbHON PabOThI mpr
PEIICHUH KOHKPETHOM (PU3HUECKOM MPOOIEMBI;

® IPUHUMMATh LEIM COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATH JEUCTBUA IO €€
JTOCTHDKCHHIO: PACTIpeIesaTh POJIH, 00CYyX aaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOW PaOOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

® BBITIOJIHATH CBOKO YacTh Pa0OThHI, JAOCTUTas Ka4eCTBEHHOTO pe3ysbTara MO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBUA C IPYTUMU YWICHAMU KOMaH/IbI;

® OLICHUBATh Ka4Y€CTBO CBOETO BKJIaAa B OOIIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
c(hopMyJIMPOBAHHBIM YYACTHUKAMHU B3aHUMOICHCTBHSI.

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS

Camoopranu3anmusi:

® BBISIBJIATH NMPOOJIEMBI B J)KU3HEHHBIX U YUEOHBIX CUTYalMsIX, TPEOYIOLMX JUIsl PeLICHUS
bu3nyecKuX 3HaAHUI;

® OPUEHTHUPOBATHCS B PA3IMUYHBIX MOAXOJAX MPUHATUS PpELICHUN (MHIUBHIYaJIbHOE,
NPUHATHE PEIICHHS B TPYIIIE, IPHHATUE PEIICHUH TPYTINOii);

® CAMOCTOSITEJIBHO COCTABIIATh AITOPUTM pelleHus] (U3MUECKOM 3ajauM WM IUIaHa
UCCIIEIOBaHUS C  Y4€TOM HMMEIOLIUXCS PECypCcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeAaracMble BApUaHThI peIlIeHUH;

e [1eJ1aTh BHIOODP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJIEKT:

e JaBaTh a/ICKBaTHYIO OIICHKY CUTYyalluM U IpeiaraTh IJ1aH €€ N3MEHEHHUS,

® O0BSCHATH MPUYUHBI JOCTHXKEHHSI (HEAOCTHKEHHS) Pe3yIbTaTOB JEATEIILHOCTH, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBINOJIHEHUS (PU3NUECKOTO
UCCIICIOBAaHMUSI MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIUXCS CHUTYaIUi,
YCTaHOBJICHHBIX OIMMOOK, BOSHUKIINX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3yJIbTATA II€JIU U YCIOBUSM;

® CTaBUTH ce0sl HA MECTO JIPYroro 4YesJoBeKa B XOJIe CIopa WM JUCKYCCHHM Ha HAyYHYIO
TeMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOro;

e IpU3HaBaTh CBOE IMpaBO Ha OIIMOKY MpU pelIeHWHd (QU3NYECKUX 3a7ady WIH B
YTBEP)KICHHUSIX Ha HAYYHBIE TEMBI M TAKOE JKE MPaBO APYTOTO.

INPEAMETHBIE PE3YJIBTATDBI

K xoniry obydueHust B 9 kJjacce npeaMeTHbIC pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

® 1ICIIOJIB30BAaTh IOHSTHUS: CUCTEMa OTCuéTa, MaTepuajlbHas TOYKa, TPACKTOPUs,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JBHXKEHUS, nedopMmanus (ynpyras, IuiacTudeckas), TpeHUe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3KkH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHHMUECKUE KOJICOaHUs U BOJIHBI,



3BYK, HHOQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JATbHO30PKOCTb, CIIEKTPHI UCITyCKaHHs M TOTJIOIEHH, albda, OeTa- u
raMMma-u3JIy4eHus, U30TOIIbl, SACPHAsl DJHEPreTUKA;

e pa3inyaTh SABJICHUsS (PABHOMEPHOE M HEPAaBHOMEPHOE INPSMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE IpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PABHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE [BM)KEHUE, KoyiebaTenbHOe
JBIDKEHUE (3aTyXalolle H BBIHYKICHHBIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIKEHHE,
OTpaKCHHE 3BYKa, IPSAMOJMHENHOE PAacCIHPOCTPAHEHUE, OTPAKCHHE M IIPEIOMIICHHE CBETa,
IIOJJHOE BHYTPEHHEE OTPAKCHHE CBETa, pa3joXeHHe Oeloro cBera B CIEKTP U CIOXKEHHE
CIEKTPAJIBHBIX IBETOB, AMCIIEPCUS CBETA, €CTECTBEHHAs PAaJMOAKTUBHOCTH, BO3HUKHOBEHUE
JMHENYaToOro CIEKTpa W3JIy4YEHMs) IO ONMCAHMIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JTaHHOE (PH3HUUECKOE SBJICHNUE;

® pacrio3HaBaTh IPOSIBICHUE W3YUYEHHBIX (PU3MUYECKUX SIBICHUI B OKpY’KaroleM Mupe (B
TOM YHclie PU3NYECKUE SBICHUS B IIPUPO/IC: IPUIMBHI M OTIIMBEI, ABMKeHHE M1aHneT ColHeuHon
CUCTEMBI, PEAKTUBHOE JBH)KEHUE KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSACEHUE, CEHCMHYECKHE BOJIHBI, LIyHaMH, 3XO0, LBETa TeEJI, ONTHUYECKHUE SIBICHUS B
npupoje, OWOIIOTHYEeCKOe MICWCTBHE BHIUMOTO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
U3Y4YCHUH, €CTECTBEHHBIH pAJMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4d, pPaTUOAKTUBHOE
U3JIy4YE€HUE MPUPOJHBIX MHHEPAJIOB, ICHCTBHE PAaJUOAKTHBHBIX W3JIyYEHUH HaA OpraHU3M
4eJI0BEKa), IPU 3TOM MEePEeBOJUTHh MPAKTUYECKYIO 3a/1a4y B Y4eOHYI0, BBIJEIATh CYLIECTBEHHbIE
CBO¥iCTBA (MTPU3HAKK) (PU3UIECKUX SIBICHUI;

® OTIHCHIBATh W3yYEHHBIE CBOMCTBA TN W (PU3UUECKUE SBICHUS, UCIONB3Ys (pru3mueckue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHHE,
IepeMEIICHUE, IMyTh, YIJOBas CKOPOCTb, CHWJIA TPEHUsS, CWIa YIPYTOCTH, CHIA TSXKECTH,
YCKOpeHHEe CBOOOJHOTO MaJieHHs, BeC Tella, MMITYJIbC Tella, MMITYJIbC CHJIbI, MEXaHW4ecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAs SHEpPrus Teja, MOTHATOrO HaJ| MOBEPXHOCTHIO 3E€MIIH,
MOTEHIMAIbHAS JHEPIUsl CXKATOW NPYKUHBI, KMHETHYECKass JHEPIWsl, IOJIHAs MEXaHW4YecKas
SHEprus, Mepuoj] M 4YacToTa KojieOaHWH, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb MPEeJIOMIICHHUs Cpeibl), NMPU ONHUCAHUM TNPaBHIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCHOIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €AMHUIBI (PU3NYECKUX BEJIUYMH,
HaXoJAUTh (OPMYJIbI, CBS3bIBAIOIIUE JAHHYIO (PM3UUYECKYIO BEJIMYHMHY C APYTMMH BEIUYUHAMH,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

® XapaKTepu30BaTh CBOMCTBA Tel, (GU3NUYECKHUE SBJICHHS U MPOIECCHI, MCIONIb3YS 3aKOH
COXpAHEHHUsl SHEPIuM, 3aKOH BCEMHUPHOIO TIATOTEHUS, MPUHUMUI CYHEPIO3UIUN CHUJI, TTPUHIAI
OTHOCUTENIBHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHbI
OTPa)KEHHUs U IIPEJIOMIICHHs CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO U MacCOBOIO YHUCEN IIpU
AJIEPHBIX pEaKUHUsAX, MPU TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEeMaTHYeCKOe BBIPAKECHUE;

® O0BSCHATH (PU3UUECKUE MPOLECCHl M CBOMCTBAa Teld, B TOM YHCIE M B KOHTEKCTE
CUTyaluil NMPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATH PUUMHHO-CIICICTBEHHBIE CBS3H,
CTpPOUTh OOBACHEHHE M3 2—3 JIOTMYECKMX IIAaroB ¢ OMOpod Ha 2—3 M3y4YEHHBIX CBOMCTBA
(bu3nUecKux ABICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pemath pacu€THble 3a7aun (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIIONB3YS
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOILINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3a7jaun
3allUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAIOLINE WM M30BITOYHBIE JaHHBIE, BEIOMPATH
3aKOHBI W (OPMYJBI, HEOOXOAMMBIC Ui pELICHUs, NPOBOAMTH PACUYETHl W OLIEHUBATbH
PEATMCTUYHOCTD MOTYYECHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBI,



® pacro3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXHO PEUIMTh MpHU HNOMOIIM (PU3NYECKUX
METO/IOB, HCIOJb3ys OINUCAHWE WCCIIECAOBAaHMs, BBIJEIATh IPOBEPAEMOE IPEAINOJIOKEHHE,
OLICHUBATh  MPAaBUIBHOCTH  MOpSAAKA IPOBEACHUS  HCCIEIOBAHUSA, JIEJIaTh  BBIBOJIBIL,
MHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIIBITOB;

® [IPOBOJIUTH OMBITHI 110 HAOMIOAEHUIO (PU3MUYECKUX SBICHUM WM (PU3MUECKHX CBOMICTB
Tes (M3y4eHue BTOpOro 3akoHa HpioToHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTH MEpPHOa
KoJIeOaHUH NPYKUHHOI'O MAasATHUKA OT MACChl Ipy3a U KECTKOCTU IPY>KUHBI U HE3aBUCUMOCTh OT
aMIUTUTYbl MaJIbIX KoJieOaHU, MPsIMONIMHEHOe pacpOCTPaHEHUE CBETa, pa3joXkKeHue Oeaoro
CBETa B CIEKTP, U3YUCHUE CBOMCTB M300paXEHUS B IJIOCKOM 3epKaje U CBOHCTB M300pakeHUs
npeaMera B coOuparoei JInH3e, HaOII0IeHHE CIUIOIIHBIX M TMHEWYAThIX CIIEKTPOB U3ITYyUYCHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO Habopa 000py10BaHUs, OMUCHIBATE X0
OIIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOJIBI,

® [IPOBOJIUTH TIPH HEOOXOAMMOCTH CEPUI0 NPSMBIX H3MEPEHHH, ONpenenss cpeaHee
3HA4YEeHUE U3MEPSIeMOM Beln4YHMHbI ((POKYCHOE paccTOsIHUE cOOMpPArOLIeH JTMH3bI), 000CHOBBIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

® [IPOBOJIUTH HCCIIEJIOBAaHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIMYUH C HCIIOJIB30BaHUEM
OpSAMBIX W3MEPEHUH (3aBUCHMOCTH ITyTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JBIKCHHU Oe€3
HAyaJbHOM CKOPOCTH, IMepuoAa KojeOaHMi MaTreMaTHYecKoro MasiTHUKa OT JJIMHBl HUTH,
3aBUCUMOCTH yIJIa OTPAKEHMsI CBETA OT yrIjla MAaJCHUs U yIJia MPEeJIOMIICHUs OT yIJla MaJieHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YIIbTATHI
MOJTYYCHHOH 3aBUCHMOCTH (PU3MYECKHX BEIMYMH B BUAE TAOIUI] M Tpa(uKOB, AETIaTh BBIBOJIBI
0 pe3yJbTaTaM UCCIIEIOBaHUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIUYMH (CpEeaHssT CKOpOCTb MU
YCKOpEHHE TeJda MpHU pPaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO MaJeHHMs,
KECTKOCTh MPYKHUHBI, KO3()PULIMEHT TPEHUSI CKOJIbKEHHS, MEXaHWYecKas paboTa U MOIHOCTb,
4acToTa M Mepuo]| KojJeOaHU MaTeMaTHYeCKOTO M MPYKUHHOTO MasTHUKOB, ONITHYECKAas CHIIa
coOuparomied  JMH3BI, pAAMOAKTUBHBIN  (OH): MIaHUpPOBaTH HU3MEpPEHUs, CcoOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBITIOJHATH U3MEPEHUS, CIeysl MPeI0KEeHHON HHCTPYKIIUH,
BBIYUCIIATh 3HAUEHUE BEJTMUMHBI U aHAJTM3UPOBATh MOJIyUYE€HHBIE PE3yJIbTaThl C YUETOM 3aJaHHOM
MIOTPEUIHOCTH U3MEPEHU;

e coOMIOaTh TMpaBWiIa TEXHUKM O€30macHOCTHM mpu pabore ¢ JabOpaTOpHBIM
000pyI0BaHUEM;

® pa3IM4yaTh OCHOBHBIC TPU3HAKA HW3YYEHHBIX (PU3MUECKUX MOJENEH: MaTephalibHas
TOYKa, a0COFOTHO TBEPIOE TEJIO, TOUSUHBI NCTOYHUK CBETA, JIyY, TOHKAs JIMH3a, TUIaHETapHAas
MOJIENTb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

® XapaKTepu30BaTh TMPUHIMIBI JACHCTBUS HM3YyYEHHBIX MPHOOPOB M TEXHHUUECKUX
YCTPOHCTB C OMOpPOM Ha WX OMHCaHUS (B TOM 4YHUCIE: CIHMIOMETpP, AATYMKH I10JIOKEHUS,
paccTosHUS W YCKOPEHHUs, pakeTa, H9XOJIOT, OYKH, MEepUCKom, (QoToanmapar, ONTHYECKHE
CBETOBOJIBI, CIIEKTPOCKOI, TO3MMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBAax
buznyecKux sIBICHUN U HEOOX0AUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

® ICTIOJIH30BaTh CXEMBl M CXEMATUYHBIE PUCYHKH HM3YYCHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENBHBIX TMPUOOPOB M TEXHOJOTHMYECKHUX TPOIECCOB TMpPH pPEIIeHHH y4deOHO-
NPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TIOCTPOEHUS N300pakeHUIl B TIIOCKOM 3epKaje U
coOuparoIie JTHH3E;

® IPUBOJIUTh TPHUMEPHl (HaXOAWTh HWH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHHWN B MOBCEJIHEBHOW >KU3HU A o0ecrieyeHus 0e30MacHOCTH



npu oOpalieHuu ¢ npubopaMM M TEXHUYECKUMM YCTPONCTBAMM, COXPAHEHHs 3[0pPOBbS U
COOJIIOIEHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKPY KalOIIEH Cpesie;

® OCYIIECTBJIATh TNOUCK HWHPopManuu (U3NYECKOTO cojaepkaHuss B VHTepHere,
CaMOCTOSITENILHO  (OpMYNUpPYsT  TIOMCKOBBIM  3ampoc, HAXOAUTh IyTH  OMPEICIICHUs
JIOCTOBEPHOCTH IOJYYEHHOM MH(pOpMalMi Ha OCHOBE UMEIOIIMXCS 3HAHUHA U JTOMOJIHUTEIbHBIX
HCTOYHUKOB;

® 1ICII0JIB30BaTh IIPU BBINOJIHEHUH YUYEOHBIX 3aJjaHUil HAay4HO-NOMYJISIPHYIO JIMUTEPATypy
(GU3M4ecKOro cojJepXaHus, CIPaBOYHbIC MaTepualbl, pecypchl ceTu VIHTepHeT, BlaAeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKA W3 OJHOW 3HAKOBOM
CHUCTEMEI B JIpYIyIO;

® c03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHsSI Ha OCHOBE MH(OpManuu
U3 HECKOJBKMX MCTOYHUKOB (PU3MYECKOTO COACPIKaHUs, MyOIUYHO MPEACTABIATh PE3yJIbTaThI
IIPOEKTHOM WJIM HCCIIEN0BATEIbCKON JEATEIBHOCTH, IPH 3TOM TI'PAaMOTHO HCIIOJIb30BaTh
U3yYEHHBIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (GU3UKU U CONPOBOXKATh BBICTYIIJICHHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM
Konrpoabnbsie IIpakTHyeckue
n/n MPOrpamMmbl Bcero
padoThI padoTsbI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHnuecKoe ABMKEHUE U CIIOCOOBI €To
1.1 10 1
OINHCaHUSA
1.2 B3aumoneiictBue ten 20 1
1.3 3aKOHBI COXPaHCHHS 10
Hroro mo pazneny 40
Pa3gen 2. Mexann4ueckue K0JIe0aHUA U BOJIHBI
2.1 MexaHndeckue KoJieOaHus 3
2.2 MexaHnueckue BOJIHBL. 3BYK 1 3
Hroro no pazgeny 15
Pa3nes 3. DjieKTpOMarHUTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHuTHOE TOJIE U 6 )
' AJIEKTPOMArHUTHBIE BOJIHEI
HWroro no pazneny 6
Pa3nes 4. CBeToBbIe sIBJICHUS
41 3aKOHBI pacIpOCTPAHEHUS CBETA 2
4.2 JIMH3BI 1 ONTUYECKUE TPUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP
Hroro no pazgeny 15
Pa3nes S. KBantoBble siBIIeHHS
5.1 Hcnyckanue u norjioneHrne cBeTa arToMoM 4 1
5.2 CrtpoeHne aTOMHOTO s/1pa
5.3 SnepHble peakuu 1
Hroro no paszneny 17
Pa3nes 6. [loBTopuTte1bHO-000011a101IM I MOYJIb
6.1 [ToBTOpEeHME U 006001IIEHUE COACPIKAHIS 9 5
' Kypca pusuku 3a 7-9 kmacc
HWroro no pazneny 9
OO011ee KOJIMYECTBO YacoOB MO MporpaMMme 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC

Ne Aara KoaunuecTBo

n/m  TUIaH haxr Tema ypoxa 4acoB

Pasnen 1. Mexanuueckue sipjienus (40 yacoB)

1 Mexanuyeckoe ABUXeHUEe. MarepuanbpHas 1
TOUKa

5 Cucrema orcuera. OTHOCHTEIIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS

3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE 1

4 HepaBHoMepHOE psIMOJIMHEIHOE ABMKEHUE. 1
CpenHsis 1 MTHOBEHHAsA CKOPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE JIBUKECHHE. 1
Yckopenue
CkopocThb MPSIMOJIMHENHOTO

6 pPaBHOYCKOpEHHOTO JBIKeHUs. [ paduk 1
CKOpPOCTH
JlaGopaTopHas padora «OnpeneneHue

7 YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM 1
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH

8 CBobonHoe nagenue tei. OnsITel [anumes 1
PaBHOMEpHOE IBU)KEHUE IO OKPYKHOCTH.

9 [lepuon u wacrtora oOpamenus. JInneitnas u 1
YIJIOBasi CKOPOCTH

10 LlenTpocTpeMUTENBLHOE YCKOPEHHUE 1

11 Ilepsslii 3akoH HproTOHA. BekTop cuibl 1

12 Bropoii 3akon HeroTona. PaBHOIElICTBYIO1IIAst 1
cuia

13 Tperuii 3akon Herorona. Cynepno3unus cui 1

14 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB 1
Herorona

15 Cuna ynpyroctu. 3akoH ['yka 1

16 Pemenue 3amau mo reme «Cuita ynpyroctu 1

17 JlabopaTopnasi padora «OnpenencHue 1
AKECTKOCTHU MPYKUHBI»

18 Cuna TpeHus 1

19 Pemenue 3amau mo teme «Cuta TpeHUS» 1

20 JlabopaTopHasi padora «OnpenencHue 1
K03 (HULIEEHTA TPEHUS CKOJIBKEHUS)

91 Pemrenue 3agad mo teMe «3akoHbsl HeroToHA. 1

Cuna ynpyroctu. Cuia TpeHUs»




22

Cuia TSXKEeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI.
YckopeHnue cBOOOTHOTO TMaICHUS

23

24

25

Ypok-koHpepeHums «/[BrxeHue Tea BOKpyr
rpaBuTanmoHHoro neHTpa (ConHeunas
cucrema). ['amakTukm»

Pemrenue 3agad mo teMe «Cuiia TSKECTH U
3aKOH BCEMUPHOTO TATOTCHHSI

[lepBas kocMuueckas ckopocTs. HeBecoMocThb
U TIEperpy3Ku

26

PaBHOBecue MarepuanbHO TOUKH. AOCOTIOTHO
TBEpAOE Teo. PaBHOBecue TBEPAOTO TeEia ¢
3aKpEIUIEHHON OChIO BpalleHUsI. MOMEHT CHUJIBL.
IlenTtp TsRECTH

27

PaBHOBecue marepuanbHON TOUKU. AOCOITIOTHO
TBEpAOE Teno. PaBHOBecHe TBEPAOTO TeEa €
3aKpEIUIEHHON OChIO BpalleHUsI. MOMEHT CHUJIBL.
LenTp TsKECTH

28

29

Pewenue 3anau no reme « MOMEHT CUIIBIL.
LenTp TsKECTI»

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe

«Mexannueckoe nBIbKeHue. B3anMmoneiicteue
TE

30

KonTtpoabHnas pa6ora no teme
«Mexannueckoe nBIbkeHue. B3anMmoneiicteue
TEI»

31

Nmnynbe Tena. Umnynabse cuiel. 3akoH
COXpaHEeHHS UMITYJIbca. YIIPYToe U HEYIIPYyTroe
B3aUMOJICICTBUE

32

33

Pemenne 3a1a4 1o TeMe «3aKOH COXpaHEHHS
UMITYJIECAY»

Ypok-koHpepeHuus «PeakTUBHOE NBUKEHHUE
B IPUPOJIE U TEXHUKEN»

34

35

36

Mexannueckasi paboTa U MOIIIHOCTb

PaboTa cuitbl TSXKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHUS

JlabGoparopuas padora «OnpeneneHue
paboThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBUKEHUHU TeJla MO TOPU30HTAIIbHON
MMOBEPXHOCTU»

37

CBs13b 2HEepruu u padoThl. [loTeHManpHasM
SHEPIus

38

Kunernueckas sneprus. Teopema o
KUHETHUYECKON SHEPTUU




39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE

40 JlaGopaTopHas padora «/13yuyeHue 3akoHa
COXpaHEHUs SHEPT UM

Pa3nen 2. Mexannuyeckue KoJie0aHUuA U BOJHbI (15 yacoB)

41 KonebarenbHoe 1BUKEHUE U €r0
XapaKTEPUCTUKU

42 3aryxaromue Kojaebanus. BeiHykx1eHHbIE
kojeOanus. Pezonanc

43 MaremaTuyecKuii U NPYKUHHBIA MASITHUKU
Ypok-ucciienoBanue «3aBUCUMOCTb MIEPUOIA

44 KOJIeOaHUM OT KECTKOCTHU MPY>KUHBI U MACCHI
rpy3a»

45 [IpeBpateHne sHePrun NpyU MEXaHUYECKUX
KOJIeOaHUAX
JlabopaTopHas padora «OnpeneneHue

46 4acTOTHI U TIepro/ia KoneOaHui mpy>KMHHOTO
MasiTHUKa»
JlabopaTopnas padora «IIpoBepka

47 HE3aBHCUMOCTH IepuoJia KojiebaHuil rpysa,
MOABEIICHHOTO K HUTH, OT MaCChI TPy3a»
Mexanunyeckue BoaHbI. CBOMCTBa

48 MexaHu4ecKux BOJH. [IpogopHbIe 1
MOTIEPEUHBIE BOJIHBI

49 Ypoxk-kondepenuus «MexaHNUECKUE BOJIHbI
B TBEpOM Tene. CeiCMUYECKHE BOTHbBI

50 3Byk. PacnipocTpaneHue u oTpaxeHue 3ByKa

51 Ypok-uccienopanune «Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI»

59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHI pe30HAHC

53 Ypok-koHndepeHuus «YIbTpa3ByK U
WH(]PPA3BYK B IPUPOJIC U TEXHUKE)
[ToarotoBka Kk KOHTPOJILHOU paboTE MO TEMe

54 «3aKoHBI coXpaHeHUs. MexaHn4yeckue
KOJIeOaHUs U BOJTHBD»
KonTtpoabHas padora 1o teme «3aKoHbl

55 coxpaHeHus. MexaHndeckue KoleOanus u
BOJIHBI»

Pa3znen 3. DiieKTpOMArHUTHOE M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI (6 4acoB)

56 DIJIEKTPOMArHuTHOE M0Jie. DIEKTPOMarHuTHbHIE
BOJIHBI

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH




Ypok-kondepenuus «lllxana

58 2JIEKTPOMAarHUTHBIX BOJIH. Mcnons3oBanue
JJIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM CBSI3M»
Ypok-uccienoBanue «l3ydenue cBoucTB

59 JJIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MOOMIIBHOTO TenehoHa»

60 Pemenue 3ana4 Ha onpeeseHue 4acTOThI U
JJIIMHBI BHGKTpOMaFHHTHOﬁ BOJIHBI

61 OneKkTpoMaruuTHas npupona ceera. CKopocTb

cBeTa. BomHOBEIE CBOIICTBA CBETA

Pasnen 4. CBeroBble siBjieHus (15 yacon)

Hctounuku cBeta. [Ipsmonuneitnoe

62 pacripocTpaHeHue cBeta. 3armMeHust CoHua u
JlyHbl

63 3aKoH OTpaxkeHHUs cBeTa. 3epkaina. Perenue
3aJa4 Ha IPUMEHEHHE 3aKOHa OTPaKEHUS CBETa

64 [Ipenomienue cBera. 3aKOH MPETOMIICHUS
cBeTa
[TonmHOE BHYTpEHHEE OTPaKEHUE CBETA.

65 Hcnonp30BaHne TOJTHOTO BHYTPEHHETO
OTPaKEHHSI B ONITUYECKUX CBETOBOAAX
JlabopaTopnasi padora «Vccnenosanue

66 3aBHCUMOCTH yIJia MPEIOMIICHHUS CBETOBOTO
Jyd4a OT yIJja NaJIeHus Ha TPaHuIIe «BO3TyX-
CTEKIIOM
Ypoxk-xkondepenuus «lcnonb3zoBanue

67 MIOJTHOT'O BHYTPEHHETO OTPAKEHUSI: CBETOBO/IHI,
ONITUKOBOJIOKOHHAS CBSA3b)»

68 JInn3pl. OnTHYecKast CHiia JIMH3BI

69 ITocTpoenue n3o0pakeHuit B IMH3aX
JlabGoparopuas padora «OnpeneneHue

70 (hOKYCHOTO PACCTOSHUS U ONITUYECKOM CHITBI
coOuparoIen JTMH3bD»

71 Ypok-kondepenuuss «ONTHYECKUE JTUH3OBHIE
pruOOpH»

72 I'na3 xak onruueckas cucrema. 3peHue

73 Ypok-kougepenuus «Jledexts! 3penus. Kak
COXpaHMTh 3peHue""
Pasnoxxenue 6enoro csera B criekTp. OMbITHI

74 Hprorona. CnokeHre CrieKTpaibHbBIX IIBETOB.
Hucnepcus cera

75 JlabopaTopHasi paboTa «OIBITHI IO




pa3ioKeHuIo 6eJI0ro CBeTa B CIEeKTP U
BOCIPHSTHIO [[BETA [IPEJAMETOB IIPH UX
HaOJIIO/ICHUH Yepe3 [[BETOBbIC (PHITBTPBD)

76

Ypok-npakTukym «BoJIHOBBIE CBOICTBA
CBeTa: AMCIIepCusi, HHTep(epeHns U
T paKIus

Pa3nen 5. KBanToBble siBjieHusi (17 yacoB)

OmnsiTel Pesepdopaa u miianerapHas Mozeib

77
aToma

78 [Tocrynatel bopa. Monens atoma bopa

79 Hcnyckanue v NOrIomeHne CBeTa aTOMOM.
KBantsl. JIuHeivaTbie CIEKTPBI

80 Ypoxk-npaktukym «Habmonenue criekTpoB
HCITYCKAHUS

81 PannoakTuBHOCTH U €€ BUIBI

82 Crpoenue atomHoro siiapa. Hyknonnas moaens

83 PagnoaktuBHbIe npeBparieHus. M30Tors

84 Pewenue 3anau no reme: «PaanoakTuBHbIE
MpEBpAICHUS»

85 [Tepuon momypacnana

86 Ypok-koHpepenuust «PagnoakTuBHbIe
W3IIy4EHUs B IPUPOJE, METUIIMHE, TEXHUKE)

87 SnepHble peakiu. 3aKOHbI COXpaHEHUs
3apsJ0BOIO U MacCOBOT'O YHCET

88 DHeprusi CBA3u aTOMHBIX sifiep. CBsI3b MacChl U
SHEPTHHU

89 Pemenue 3amau no reme «SlaepHbie peakuum»

90 Peakuuu cunTesa u nenenus siuep. Mcrounuku
sHeprun CoJiHIIA U 3BE3NT
Ypok-koHpepeHuus «AnepHas 3HEPreTUKA.

91 JleicTBrs pauOAKTUBHBIX U3Iy4YEHNUI Ha
YKUBBIE OPTaHU3MBD»
ITonroroBka K KOHTPOJIBHOU paboOTe MO TEME

92 «NEKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHeIe BoJHBI. KBaHTOBBIE
SIBIICHUS
KonTtpoabsnas padora no teme

03 «NEKTPOMarHuTHOE TOJIE.

aﬂeKTpOMarHI/ITHHe BOJIHBI. KBaHTOBEIC
SABJICHUS»

Paznen 6. [loBTopuTeibHO

-0000mammnii MoxyJib (9 yacon)

94

[ToBTOpenue, 0600meHNE. JIaGopaTopHbIe




padoTsI 1o Kypcy «B3aumosaeicTue Ten»

[ToBTOpenue, 06061eHue. Pemenue pacueTHbIX

95 M Ka4eCTBEHHBIX 3a7a4 I10 TeMe « TelioBrie 1
MIPOLIECCHDY
[ToBTOpeHue, 0000meHne. Pemenue pacyeTHBIX

96 1 Ka4eCTBEHHBIX 3amad 1o Teme «KI1J] 1
TEIUIOBBIX JBUTaTEICH)
[ToBTOpenue, o6o0meHue. Permenne pacueTHBIX

97 1 Ka4eCTBEHHBIX 3a1ad 1o Teme «KI1J] 1
3JIEKTPOYCTAHOBOKY

08 [ToBTOpenue, 0606meHue. JlabopaTopHbie 1
pa6oThI 110 Kypcy «CBETOBBIC SBICHUS

99 [ToBTOpenue, o600meHne. Pabora ¢ Tekcramu 1
0 TeMe «3aKOHBI COXPAHCHHS B MEXaHUKE»

100 [ToBTOpenue, 0600meHne. Pabora ¢ Tekcramu 1
o teMe «Konebanus 1 BOJHBI»

101 [ToBTOpenue, 0600menue. Pabora ¢ TekcTamu 1
110 TeMe «CBETOBBIE SIBIICHUSI»

102 [ToBTOpeHue, 0600meHne. Pabora ¢ Tekcramu 1
o TeMe «KBanToBast u siepHas QU3NKa»

102

Hroro:




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

[epeimkua .M., I'yrauk E.M., UBanoB A.U., [letpoBa M.A. ®u3suka: 9-it knacc: 6a30BbIN
YpOBEHb: YUeOHUK, 3-¢ U3aHue, nepepadorantHoe, AKIonepHoe odmiecTBo "M3aarenbcTBo

"[Ipocsemienue"

METOANYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIA
[Teppikun U.M., I'yrauk E.M., UBanos A.U., [Terpoa M.A. ®usuka: 9-ii kiacc: 6a30BbIN
YPOBEHb: yUeOHUK, 3-¢ U3aHue, nepepadoranHoe, AKironepHoe oomecTBo "M3aarenbcTBo

"[Ipocsemienue"

A P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6mmorexu [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/ff0ael76 , https://m.edsoo.ru/ffO0ae612 ,
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/ffO0af8be , https://m.edsoo.ru/ffOafb8e ,
https://m.edsoo.ru/ff0af044 , https://m.edsoo.ru/ff0af5f8 , https://m.edsoo.ru/ff0af33c ,

https://m.edsoo.ru/ffO0afe36 , https://m.edsoo.ru/ff0b02b4 .
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