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INOACHUTEJIbBHAS 3AIINCKA

[TIporpamma mo ¢u3mke mns 9 kimacca Ha YpOBHE OCHOBHOTO O0IIEero oOpa3oBaHUs
COCTaBJIeHa HAa OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha 0a30BOM ypOBHE
OCHOBHOM oOpazoBarenbHOl mporpammel, npenacraBieHHbx B PI'OC 00O, a takxke ¢ yaéTom
denepanpHOil paboueld mporpamMmbl BocmuTaHus W KOHIENIMHM TNpenojaBaHus Yy4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3UKA Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
®du3znKa SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHO-HAYYHBIX YUCOHBIX TIPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actrpoHomueil U usnueckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, MPeNoCTaBiseT HaumbOojee sSCHble O00pas3lbl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHUS, TO €CTh CII0C00a MOTYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.
OpHa W3 TNIAaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTH M HUHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOIAracT OBJIAJACHUE CIEIYIOIIUMHU
KOMITIETEHTHOCTSIMH, XapaKTEPUIYIOITUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;
® UHTEPNPETUPOBATH JaHHBIE U HCIOJNH30BATh HAyuyHBIE OKAa3aTeNbCTBA IS
MOJTYYCHUS BHIBOJIOB.
[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konnenmnuu npenoaaBanus ydeOHoro npenMera «®dusnka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit ®enepaiuu, peanu3ylIIUX OCHOBHBIE 0011€00pa3oBaTENbHBIE POTPAMMBL,
yTBepxkI€HHON pemeHneM Kosermnm MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK-4BH).
Henu nzyyenus pu3nKku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIEHHMs] OOydyaroluXcsi K HaydHOMY M3y4EHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaTbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHUA U (HopMHUpOBaHHE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHUE TPEACTABICHUN O ponu (PU3MKHU A Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHII;

® pa3BUTHE TMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymel mnpodeccuoHaTbHOMI
NESITENIbHOCTH, CBSI3aHHOM ¢ (DU3MKOI, TOATOTOBKA K AallbHEHIIIEMY OOYYSHHIO B DTOM
HaIpaBJICHUH.

JlocTkeHne S3TUX Iiefiell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHUs 00ECTIEUNBACTCS PEIICHUEM CIIEAYIONNX 3a1a4:



e nmnpuoOpeTeHHe 3HAaHWK O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAHUYECKUX,
TETUIOBBIX, DJIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;

® [pUOOpPETEHHWE YMEHWH ONUChIBaTH W  OOBICHATH (PU3MUECKUE SBJICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PCIICHHUS TPOCTEHINNX pacu€THBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJICJICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

® Dpa3BUTHEC YMCHHU HAONIONATh TPUPOIHBIC SBICHUS W  BBIIOJIHITH  OIIBITHI,
nabopaTopHble pabOTBl M HKCIEPUMEHTAIbHBIE HCCICAOBAHHUS C HCIOJIb30BAaHHEM
U3MEPUTENbHBIX TPHOOPOB;

e ocBOocHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJEPIKAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSX (M3HKH, aHAIM3 M KPUTHYECKOE
OlICHUBaHKE WHPOPMALINY;

® 3HAKOMCTBO €O cepamu NMpodhecCHOHATBHON AEATEIHLHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro 0OpazoBaHUs
orBogutcss 235 4wacoB: B 9 kmacce — 99 wacoB (3 dYaca B HEICIN).

JlaHHas1 IPOrpaMMa pacC4YuTaHa HA PadoTy ¢ 00YyYAKIIUMHCH B LEHTpe 00pa3oBaHus
€CTEeCTBEHHO-HAYYHOM M TEXHOJIOTN4YecKoil HanpaBiaeHHocTell «Touka pocra» npu MBOY
"Kyaynckas OOLT"

Ludposas naboparopusi, Ucrionb3yeMasi B KOMIUIEKTE ieHTpa To4ku pocTa, KapIuHaIbHBIM
00pa3oM U3MEHSIET METO/IMKY U COJIEpKaHUE IKCIIEPUMEHTAIBHON AesTeabHocTH. Lnpokuii
CHEKTp IU(PPOBBIX JATYMKOB MO3BOJISET yJaIIUMCS 3HAKOMUTHCS ¢ TapaMeTpamMu (PU3NYeCcKOro
HKCIEPUMEHTA HE TOJIBKO Ha Kaue€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. B mporecce
(bopMHpOBaHHUS IKCTIEPUMEHTAIBHBIX YMEHHI 10 (PU3MKE yUAIIUICS YIUTCS MPEICTABISAT
uH(pOopMaLrIo 00 UCCIIEIOBAaHUH B YETHIPEX BUAX:

. B BepOaJbHOM: ONHCHIBATH IKCIIEPUMEHT, CO3/IaBaTh CJIOBECHYIO MOJICIb SKCIICPHUMEHTA,
(uKCHpOBaTh BHHMaHHE Ha H3MEPSIEMBIX (PU3NYECKUX BEIMUMHAX, TEPMHHOJIOTHY;

. B TaOJIMYHOM: 3aIOJHATH TAOJMIBI JAHHBIX, JISKAIIUX B OCHOBE TIOCTPOCHHS TpaguKOB
(TpM PTOM y ydYaIIuXcsi BOSHUKACT MEPBUYHOE MPECTABICHHE O MaclITabax BEIMYHH);

. B rpauecKoM: CTPOUTH rpadUKH 1O TaOJIMYHBIM JAHHBIM, YTO MO3BOJISAET TIEPSUTH K
BBIJIBIDKCHHIO THITOTE3 O XapaKTepe 3aBUCHMOCTH MEXAY (PU3MYECKUMH BETHUYUHAMH (IIPU ITOM
YYUTENNb TMOKa3bIBAET MPEUMYIIECTBO B BH3YaJIU3allMU 3aBHCUMOCTEH MEXIy BEIMYWHAMH,
HarJSAHOCTh ¥ MHOTOMEPHOCTB); * B AQHAJUTHUYECKOM (B BUJE MATEMAaTHUECKHX YPaBHEHUH):
NPUBOJUTH MATEMATHYECKOE ONMMCAHUE B3aMMOCBS3HM (DU3MYECKUX BEJIMYMH, MAaTEMAaTHYECKOE
00o01ieHne MOJTyYEHHBIX pe3yJIbTaTOB.



COJAEP)KAHUE OBYYEHUA
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOe aBMKeHHe. CpenHsss M MIHOBEHHAs CKOpPOCTb Teja IPU HEPABHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHOyckopeHHOE TpsMOTHHEHHOE ABMKeHne. CBoOoaHOE nageHue. OnbIThI
INaynnes.

PaBHOMepHOe nBMXeHue 1o okpyxkHocTH. Ilepuon u wacrora obpaiieHus. JIuneitHas u
yIJI0Basi CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IIpuHiun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUja TPEHUs
IIOKOSI, JPYTHUE BUBI TPEHHUS.

Cuna TsDKECTHM M 3aKOH BCEMHUPHOTO TATOTCHHSA. YCKOpEHHE CBOOOJHOTO TIaJCHHS.
JBuxenne 1iaHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. Hesecomocts u
IIEPErPY3KH.

PaBHOBecue marepuaabHON TOUKH. AGCOIMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshkecTH.

Umnynec Tena. M3smenenue umnyinbsca. Mmnynsc cuibl. 3aKOH COXpaHEHHUS HMMITYJNIbCA.
PeakTrBHOE IBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHuuanpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIH.
IToTrenumanbHas 3Heprus cxaroy npyxuHsl. Knnernueckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEeHHE TyTeH W TPACKTOPHI ABIKEHHS OJHOTO M TOTO K€ Tella OTHOCHTEIHHO
Pa3HBIX TEIl OTCUETA.

H3mepeHre CKOPOCTH U YCKOPEHUs MIPSAMOIMHENHOTO IBUKCHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHHUSL.
Habmroienue nBH>KeHus Tella o OKPYKHOCTH.
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Habmonenne MexaHMUeCKuX SBICHUN, IPOUCXOAIIUX B cucTeMe 0TcuéTa «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENILHO KaOuHeTa (PU3HUKH.
7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MAcChl TeJa U AEUCTBYIOLIEH Ha HErO CHIIBIL.

8. HaOmroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJl.

9. H3meHneHue Beca Tesa NpU yCKOPEHHOM JBHKEHHH.

10. Ilepenaya ummnysbca Mpu B3aUMOIEHCTBUH TEJl.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TENl.

12. CoxpaHeHue UMITYJIbCa TPH HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHUS.

15. CoxpaHneHrne MeXaHUYECKON YHEPTUHN TTPH CBOOOHOM I1aJICHUH.



16.

CoxpaHeHue MeXaHU4YeCKOW YHEPTHH MPH JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1.

o

10.

11.

KoHcTpynpoBanue Tpakra Juisl pasroHa U JAJIbHEHIIEr0 PaBHOMEPHOIO JABH)KEHHUS
HIapUKa WM TEJIEKKH.

Omnpenenennue cpenHel CKOPOCTH CKOJBXEHHs OpyCcKa WM JBIXKEHHUS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Tejaa INPU PAaBHOYCKOPEHHOM JIBM)KEHUU 0 HaKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTH IIYyTHM OTHOCSTCS KakK psd HEYETHBIX YHUCENI, TO COOTBETCTBYIOLINE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHUS CKOJBXEHHS OT CHJIbI HOPMajbHOTO
JTaBJICHMUSL.

Omnpenenenne kodhdumeHTa TPEHUS CKOIBKCHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHUJIbl TPEHUS INPU PABHOMEPHOM [BHKEHUM Tela II0
TOPU30HTAIILHON ITOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYrOCTH MPU HOIBEME TIpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJBHKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. MexannuecKkue KoJe0aHud U BOJIHBI.
KonebatenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIA: MepHoJ, 4acToTa,
aMmIuTyna. MarematuuyeckKuil W NPYKUHHBIM MasTHUKHU. lIpeBpailieHne sHeprum mnpu

K01€0aTeIbHOM ABUKEHUH.
3aryxaromue kojiebanus. BeiHykIeHHbIe KoneOanus. Pe3onanc. MexaHWYeCKHe BOJTHBI.

CaoiicTBa MexaHn4eckux BOJH. [IpononbHbIe U nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TeEJE, CEICMUYECKNE BOTHBI.
3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxkeHue 3Byka. HGpa3ByKk U yiIbTpa3BYK.

Hemoncmpayuu.

1. HaOnronenue koneGaHMi Tes MO/ 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmopnenue xoneOaHuil rpy3a Ha HUTH U Ha TIPYy>KUHE.

3. Habmonenne BBIHYKICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacnpocTpaHeHHUE MPOJIOJIbHBIX U ONEPEUYHBIX BOJIH (Ha MOJEIN).

5. HabmioneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKMI pe30HaHC.

Jlabopamopnwvie pabomot u onvimol.

1. Ompenenenuie yacTOThI U EpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U Iepruo/a KojaeOaHHii MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MNepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTH IepHoja KOJIeOaHUH Trpy3a, MOABEIIEHHOIO K HHUTH, OT

Macchl rpys3a.



6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh TIEpHOJa KOJeOaHUW MPYKUHHOTO
MasiTHUKA OT MaccChl I'py3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3zgea 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DONEeKTpOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH AJI1 COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeta. BonHoBbIe cBOCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopuwvie padbomot u onvimol.
1. W3yyeHwue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIILI0 MOOUIBLHOTO TenedoHa.
Pa3nes 11. CBeToBble siBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connia u JIyasl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpasKeHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox nmyuedr B nmm3ze. OmnrTmyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckorna. ['a3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTbD.
Pasnosxxenue 6enoro ceera B cekTp. OmnbiThl HptoToHa. CriojkeHHE CIeKTPaTbHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomeit Junse.
Xop JIydeil B paccenBarole JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
. Ipunnun neiictBus ¢otoanmnapara, MUKpOCKOIA U TEJIECKOTIA.
10. Mogens riasa.
11. Paznoxxenue 0emoro cBeTa B CIIEKTP.
12. Tlony4enune Oenoro cBeTa Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa)KEHUs CBETOBOT'O JIyya OT YIJjla MajieHuUsl.
2. HzydeHue xapakTepUCTHK H300paKeHUs TIpeMETa B IIIOCKOM 3epKaJie.
3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa TaeHus Ha
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TPaHUIIE «BO3TYX—CTEKIIO».
[Tomyuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Onpenenenne POKYCHOTO PACCTOSIHUS M ONITHYECKOM CHITBI COOMPAOIIEH JIMH3BI.
OMBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIEKTP.

OnBITHI MO BOCHPUATHIO IIBETa MPEIMETOB NMPU WX HAONIOJCHUU Yepe3 IBETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBble siBJIEHUA.

N o b



Oneiter Pe3epdopna u mianerapuas Moaenb aroma. Mojaens aroma bopa. Mcnyckanue n
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThie CIIEKTPBI.

PagunoaktuBHOCTE. Anbda-, Oeta- u ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnas wmopgens atomHoro sjapa. W3oromsl. PannoaktuBHble mpeBpamieHus. I[lepuon
MoJIypacnaaa aTOMHBIX siJiep.

SAnepHble peakMy. 3aKOHbI COXPaHEHUsI 3apsA0BOIO U MAaCCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakumm cuHte3a u geneHus sjep. Mcrounuku
sHepruu ConHua U 3BE3 1.

Snepnas snepreruka. JleiicTBUs paJoaKTUBHBIX U3JIyY€HUN HA KUBBIE OPTaHU3MBbI.

Hemoncmpayuu.

CrieKTpbl U3J1y4€HUs U MOIJIOIIEHNUS.

CrieKTpbl pa3IMyHbIX T'a30B.

CrnexTp Bojopoa.

Habumonenue tpekoB B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHUH.

Perucrpanus u3nydeHus IpUPOAHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnwsie pabomot u onvimeol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYYECHHUS.

2. HWccnemoBanue TPEKOB: WM3MEPEHUE SHEPTUM YACTUIBI 110 TOPMO3HOMY IIyTH (110

doTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOIYTb.

[ToBTOpUTENBHO--00001AIOIMIT  MOAY/Ib IpEeAHA3HAuYe€H Ui CUCTEeMaTu3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHMS U OTbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YyYEHUHU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢buzuke U1 00ydarommxcs, BBIOpaBIIKUX 3TOT Y4€OHBIN npeaMeT.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pealu3ylTCd M CHCTEMaTU3UPYIOTCS — BUIbBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneumBaeTcs JAOCTHXKEHHE NPEIMETHBIX U
METaINpeIMETHBIX IIAHUPYEMBIX pe3yibTaToB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAay4yHas
rPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUNH MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, IMPUMEHSSI TOJTY4YEHHbIE 3HAHUS,
pelaTh 3aJa4i, B TOM YHCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIHATBHO NEATEIBHOCTHBIA XapaKTep JaHHOTO pa3felia pealus3yercs 3a C4ET Toro,
4yTO 00y4aroluecs BBIMOIHIIOT 334aHNs, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBICHUS
B OKpYXKarollel MPUPOIE U IOBCEIHEBHOM JKNU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHMs (U3NUYECKUX SBICHUH, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HambOojee BaXXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOIO MCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB DSHEPrUM HAa OCHOBE
3aKOHA MTPEBPALLEHUS U COXPAHEHMSI BCEX N3BECTHBIX BUIOB SHEPTHUU.

ok wn



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPCIAMETHBIX O6p330BaTeJ'II>HBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[] mposiBIeHHE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (hU3UUECKOM
HayKU;

(] IEHHOCTHOE OTHOIIIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYUMBIX M 3THUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKH;

[ ocOo3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

[ BOCHIPHUSTHE 3CTETUYECKMX KauecTB (pU3MUEeCKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

] oco3HaHMEe EHHOCTH (HM3MYECKOH HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

(] pa3BUTHE HAYYHOU JTFOO03HATEIBLHOCTH, HHTEpPECA K UCCIEA0BATEIbCKON e TEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

[] oco3HaHME IIEHHOCTH Oe30macHoro obpasa >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBUJI OE30MacHOrO TMOBEACHHUS Ha TpaHCIOpTe, Ha JIOporax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

[J chopMHpOBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTro
e IpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

[] akTHBHOE y4acTH€ B PELICHUH MPAKTHYECKHX 33a/]ay (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3allfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIMpPaBIEHHOCTH,
TpeOYIOIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

[J MHTEpeC K MPaKTUYECKOMY M3y4eHUI0 podeccui, CBI3aHHBIX C (PU3UKOM;

7) 3K010THYECKOr0 BOCTIMTAHUSA:

[] opueHTalusi Ha NpUMEHEHHE (QU3NYECKUX 3HAHWM [UIsl pelleHus 3anad B oOsactu
OKpY’Kalollled Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKH HUX BO3MOKHBIX MOCIEICTBUN
TUISL OKPYKAIOIIEe Cpenbl;

[ oco3HaHue T100ATBHOrO XapaKTepa KOJIOIHYECKHX MPoOIeM U MyTel uX peleHus;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BBIIOJHEHUH MCCIEAOBAaHUN M IPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

(] MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeATEIbHOCTb;

[J moTpeOHOCTh B (OPMUPOBAHMU HOBBIX 3HAHWUN, B TOM uHcie (QOPMYIHPOBATH HJIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

[] oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;



e [J maHMpOBaHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUMA;

e [J cTpemiieHHME aHAIM3UPOBATH M BBIBIATH B3aUMOCBSA3M MPHUPOJIBI, O0OIIecTBA |
HSKOHOMHKH, B TOM YHCJIE C UCII0JIb30BaHUEM (DU3NUYECKUX 3HAHUI;

e [] OmeHKa CBOMX JEHCTBHM C y4ETOM BIMSAHUS Ha OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME I103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHUBHBIC
YHUBEpCaJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 00001IeHUs
U CPaBHCHUS;

BBbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IIPHU HM3YUYCHUU (1)I/I3I/I‘IGCKI/IX SIBJICHUN H
IPOLIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAHUEM JCAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHOW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEILIEHMs, BHIOOp Hambosee MOIXOAIEro ¢
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIO0XHBIN
(bU3HYEeCKU HIKCTIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (DU3UYECKOTO SBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIINIO, TTONYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTam
MPOBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEIOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3HMUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSITh Pa3JIUYHBIE METOJbI, WHCTPYMEHTBI M 3amlpoChl MPH TOUCKE M OTOOpE
uH(GOpMAIIUY WIH JAaHHBIX ¢ YUETOM MPeAIoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PAITUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpMy MpeacTaBieHus WHDOpMaUU U
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOXKHBIMU CXEMaMH, AuarpaMMaMH, HHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro maTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboT u
MIPOEKTOB 337aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBIOJIHEHHOTO  (PM3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMmsr;

MPUHUMATh LEIU COBMECTHOM JIE€ATEIBHOCTH, OPraHUW30BBIBATH JCHUCTBUS MO €€
JTOCTIIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOM JICUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA MPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranmu3anus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOLUX JUIsl peIIeHUs
(bu3nUecKux 3HaHUMH;

OPUEHTUPOBATLCSA B Pa3IMUYHBIX MOAXOAAX IPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH M IIPEUIaraTh IjiaH €€ U3MEHECHMS;

OOBSICHATh MPUYMHBI JIOCTHXKEHUS (HEJOCTIDXKEHUS) pe3yJabTaToOB JIEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO JAPYrOro 4eJOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU pEmeHUH (QU3NYECKHX 3a1ad Wi B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHHIA:

UCIIOJB30BaTh IOHATHS: CHCTEMa OTCUY€Ta, MaTepUalbHas TO4YKa, TPACKTOpUS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3Kd, LEHTP
TSKECTH, a0COJIOTHO TBEPIOE TEJIO, LEHTP TAKECTH TBEPAOrO Tena, paBHOBECHE,
MEXaHWYeCKue KonebaHus ©  BOJHBI, 3BYK, HWHOQPa3BYK H  yJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JTAJIbHO30PKOCTh, CIEKTPbl HUCIIyCKaHWsl M IOIVIOIIEHUs, anbda-, Oera- U ramma-
U3JIy4€HUs, U30TOIBI, ITICpHAs DHEPreTHKa,

pasinyarh siBJIeHUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JIBUKEHHUE,
PaBHOYCKOPEHHOE MPsIMOIIMHENHOE JIBM)KEHHE, CBOOOIHOE MAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTHM, B3aUMOJCIHCTBHE Tel, PEAKTUBHOE JBUXKEHHUE,
KoJiebaTenbHOe JBIDKEHHE (3aTyXalollue W BBIHYXKACHHBIC KOJeOaHUs), pE30HAaHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPaHEHHUE,
OTpa)XKCHHE U IIPEJIOMIICHUE CBETA, I0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, AUCIEPCUSl CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMYATOr0 CHEKTpa WU3IIy4EHUs)
[I0 ONHCAaHUIO0 HUX XAPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOLINUX
JaHHOE (hrU3MYecKoe SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUH B OKpYXKaroleM Mupe (B
TOM yHciie (U3NYECKUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOU cuCTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa Tell,
ONTUYECKHE  SBJICHUS B  INpHUpPOJAE, OWOJOTHYECKOoe  JeicTBUE  BUAMMOTO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HM3IY4YEHHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHME JIy4d, paJAUOAKTUBHOE MW3JIyY€HUE TMPUPOIHBIX MHUHEPAJIOB,
JefiCTBUE paiOaKTUBHBIX M3IYyYEHUIH HAa OpraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTh
NPaKTUYECKYIO 3aJady B yueOHYIO, BBIJICNSATh CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OTKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTh Tejla NMPH HEPaBHOMEPHOM JIBUXKEHUHU,
YCKOpEHUE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHHUS, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTrO MajeHMsI, BEC Tella, UMITYJIbC Tejla, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIITHOCTh, MOTEHIIHAIbHAS SHEPTHs Tela, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHAS HEPTU C)KATON MPYKUHBI, KWNHETUUECKAs
SHEprus, MoJIHAs MeXaHW4YecKas SHeprus, Mepuoj M 4YacToTa KojeOaHWH, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpefbl), IPH ONHCAaHUM TNPABHIBHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCHOJIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M eIUHUIBl (PU3NYECKHX BEJIMYMH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYrUMH BEJIMYWHAMHU, CTPOUTHh
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHUS U MPOLECCHI, UCTIOIb3Ys 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IPUHLINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHHUsS M IIPEIOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsJOBOIO U



MaccOBOTO 4YHCENI TMpHU SJIEPHBIX peaKIHsX, MpH ITOM JaBaTh CJIOBECHYIO
(GhOpMYyITMPOBKY 3aKOHA U 3aIlIMCHIBATH M0 MATEMATHUECKOE BBIPAKCHHUE;

O00BSACHATH (pU3MUECKHE MPOIECCHl M CBOICTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluii  MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3y4YeHHBIX CBOMCTBa (DU3MYECKUX SBICHUM, (QUINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

peiaTth pacy€THbIC 3a7a4u (OMHUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCTIONb3YS
3aKOHBI M (OPMYJIBI, CBSI3BIBAIONINE (PU3MYCCKUE BEIMYMHBI: HAa OCHOBE aHAU3a
YCIIOBUSL 3a/ladll  3allMChIBAaTh KPATKOE YCJIOBHE, BBISBISATh HEAOCTAIONINE WA
n30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOIUMBIE I PEIICHUs,
IPOBOAUTH pPAacuéThl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOIO 3HAYCHHS
(U3UYECKON BEJIMYUHBL;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIIU (PUINYECKUX
METO/MOB,  HCIIONB3ysS  ONMHCAaHUE  HWCCICAOBAaHMS,  BBIICIATH  IPOBEPSEMOE
MPEIIOJIOKCHNE, OICHUBATh IPABWIBHOCTh TOPSAKA TPOBEIACHHS WCCICIOBAHUSA,
JIeJIaTh BBIBOJIbI, MHTEPIPETHUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;

MIPOBOJIMTH OMBITHI TIO HAOIOJCHUIO (PU3NICCKUX SBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUS YHEPTUH, 3aBUCHMOCTh
neproa KoJIeOaHuid MPYKUHHOTO MAITHUKA OT MacChl Tpy3a U )KECTKOCTH MIPYKUHBI U
HE3aBHCUMOCTh OT aMILTUTY/IbI MAJIBIX KOJICOAHHM, MPSIMOJIMHEHHOE PpaclpOCTPAHCHUE
CBETa, pPa3JIOKEHHE OEJIOr0 CBEeTa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHsI MpeaMeTa B coOuparomie IuH3e,
HAOMIO/IEHUE CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB H3IYYCHHUS): CAMOCTOSITEIBHO
coOupaTh YCTAaHOBKY U3 N30BITOYHOTO HAOOpa 000PYIOBaHMSI, OTIMCHIBATH XOJ OIBITA U
€ro pe3yibTaThl, POPMYITUPOBATEH BHIBO/IHI,

MPOBOJNTE TPH HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUMH, ONpPENess CpeaHee
3HauUeHUE H3MepsieMOl BeMUYUHBl ((OKYCHOE pacCTOSIHHE COOUparoiei IUH3BI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUOOpPa);

MPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEITUYMH C HUCIOJIb30BAHUEM
OpsIMBIX  U3MEpPEHU (3aBHCHUMOCTh MYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
JIBIDKEHUM 0e3 HadalbHOH CKOpOCTH, TNepuoja KoJe0aHWH MaTeMaTH4ecKoro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yIJIa OTPAKCHHS CBETa OT yIjia MaJCHUS U
yria IpeloMIIeHUsl OT yrila MaJieHus): TUIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOupath yCTaHOBKY, (UKCHPOBATh pPE3yIbTaThl IOJYYEHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHMH B BUJE TAOMUI] U TpadUKOB, JIeiaTh BBIBOJBI MO Pe3ylbTaTaM
UCCIIC/IOBAHWS,

MIPOBOJINTh KOCBEHHBIE W3MEPCHHS (U3MYSCKUX BEIHUYWH (CpeaHSst CKOPOCTh |
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOIHOTO ITaJICHHS,
KECTKOCTh TPYKHUHBI, KOXPPUIIMEHT TPEHUS CKOIBXKEHHS, MEXaHW4Yeckas pabora u
MOIIIHOCTh, 4YacTOTa M Tepuoa KojJeOaHWH MaTeMaTUYEeCKOTO U TMPYKUHHOTO
MasTHUKOB, ONTHYECKass cujga coOuparomed JIMH3bI, PaTuOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh IKCIICPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJNHSATH
U3MEpEHUs, Clenys MPEeAJIOKEHHON MHCTPYKIIMH, BBHIYUCIATh 3HAUCHUE BEIHYWHBI U
AHAIM3UPOBATh TIONYYEHHBIC PE3yNbTaThl C Y4YETOM 33JaHHOW IOTPEITHOCTH
W3MEPEHHI;



coOmoaTh TpaBWJa TEXHUKH Oe3omacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHUEM;

pasinyaTh OCHOBHBIE NPHU3HAKU H3YYEHHBIX (U3NYECKUX MOJENIeH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTAHETapHasi MOZEJIb aTOMa, HYKJIOHHAsI MOZIENIb aTOMHOT'O SApa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONMCAHUS (B TOM YMCJE: CIUAOMETP, JaTUUKU ITOJIOKEHMUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX TPOLIECCOB NMPH PEHICHUH y4eOHO--
IIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMbI JUIsl OCTPOEHUSI MU300pak€HUN B IUIOCKOM
3epKajie 1 coOuparoLeil JuH3e;

OPUBOJIUTH TNpPUMEPHl (HAXOAUTh HMHPOpPMAIMIO O MpHUMEpax) IPaKTHUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TNpH OOpalleHud ¢ NpudOpaMU U TEXHUYECKUMH YCTpOICTBaMuy,
COXpaHEHMsI 370pOBbsi M COONIOACHHS HOPM 3KOJOTMYECKOrO TIOBEJACHHUS B
OKpYKarollei cpee;

OCYIIECTBIISITh MOMCK HMH(pOpManuu (u3ndeckoro coaepxkanus B HHTEepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4YE€HHOW HH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MIPU BBHIOJIHEHUHU Y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJaJIeTh NpUEMAMU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaluu
U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOro COJAEpKaHMs, MyOIMYHO MpPEeaCTaBIATH
pe3yJIbTaThl MPOEKTHOW WM HCCIIEN0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro pasjena (Qu3uku u
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH ayJuTOpUH
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
JJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB (undposbie)
n/m H TeM NPOrpamMmbl KounyecTBO 4acoB  o0pa3oBaTejibHbIE
pecypchl
Beero Kontpoabubie IlpakTnueckue
padoThI padoThI
Pa3znen 1. Mexanuyeckue siBJIeHUS
11 Mexannueckoe IBIKEHNE 10 3 bu6mmoreka [JOK
' 1 CITIOCOOBI €T0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
12 B i 20 1 3
SAMOACHETBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3 10 2 3
AKOHBT COXPARCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUS U BOJHBI
bu6mmoreka [JOK
21 M 7 3
CXAHMHECKHC KOTICOAH IS https://m.edsoo.ru/7f41a4a6
99 MexaHN4YeCKHE BOJTHBL. 3 1 3 bu6mmorekxa [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3pnen 3. DiieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DIEeKTPOMarHuTHOE MOJe U bubnmoreka [JOK

3.1 6 2

ANEKTPOMATrHUTHBIC BOJHBI 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

Hroro mo pazneny 6

Pa3gen 4. CBeToBbIe IBJICHUSA

3aKOHBI PacIpOCTPAHEHHUS

4.1 6
cBeTa
JIMH3BI B ONITUYECKHE
4.2 6
PUOOPHI
Pasnoxxenue 6emoro cBera
4.3 3
B CIIEKTP
Htoro no pazneny 15
Paszgea 5. KBanToBble sIBJIeHUA
Hcnyckanue u
5.1 mormnouieHue cBera 4
aTOMOM
5.2  CrtpoeHue aTOMHOTO spa 6
5.3  Snepubie peakuu 7 1
Hroro no paszneny 17

Paspnen 6. [loBTopuTe1bHO-00001IaK01IIMIT MOAY /1B

[ToBTOopenue u o6o0IIEHNE
6.1 coxepxkaHus Kypca 6
¢u3uku 3a 7-9 kiace

Hroro 1o pasneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

99

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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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 KJIACC

Ne

n/n

Tema ypoka

MexaHnueckoe IBMKEHUE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAaHUUYECKOTO ABUKEHUS

PaBHOMepHOE
MPSAMOJIMHENHOE JBUKECHUE

HepasHomepHoe
MPSAMOJIMHEMHOE IBUYKEHUE.
CpenHsisi 1 MTHOBEHHAs
CKOPOCTh

[IpssMmonuneitHOE
PaBHOYCKOPEHHOE
JIBHKEHUE. Y CKOpEHUE

CKopoCTh MPSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO
neuxenus. ['padux
CKOpPOCTH

JJIeKTPOHHBbIE U(PPOBHIE

Jlara
oOpa3oBaTejibHbIE
KoanuecTBo yacon U3ydeHust
pecypchbl
Kontpoa HpakTn4 Hcnonb3zoBanue
Bcero  bHbBIE ecKme o0opynoBaHus
padoThI padoThI "Touku pocra"
1
1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474
1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad19a
1
1 bu6mmorekxa [OK
https://m.edsoo.ru/ff0ad8d4
1


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

10

11

12

13

14

15

16

17

JIaboparopHast pabota
"OmnpeneneHue yCKOpEHUst

Teja MpU paBHOYCKOPEHHOM

NBUKEHUY 10 HAKJIOHHOM
IJI0CKOCTH"

CB00OIHOE TaJIEHUE TEIL.
OnriTel [Nanniaes

PaBHOMEpHOE ABMXKEHUE 11O

oKkpyxHOCTH. [Tepuoa n
yacToTa 0OpaiieHus.
JIuneiiHas u yrioBas
CKOPOCTH

[lenTpocTpemMuTenbHOE
YCKOpEHHUe

ITepBb1it 3ak0oH HproToHA.
Bexrop cuiel

Bropoii 3akon HeroToHa.
PaBHozelicTByIOIIAsA CHlla
Tpernii 3akoH HproTOHA.
Cyneprnio3unus cuil
Pemenue 3anay Ha
IIPUMEHEHUE 3aKOHOB
Herorona

Cwuita ynpyroctu. 3aKkoH
I'yka

Pemrenue 3agad mo reMe
«Cwuna yrpyrocTu

JlaGopatopHnas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae612
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae72a
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae982

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeb6c

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0aeca?2

bu6nmnoreka [JOK

Hcnonb3oBanue
00opyIoBaHUS
"Touku pocra"

Hcnonb3oBanue


https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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

18

19

20

21

22

23

24

25

«OrnpeneneHue KeCTKOCTH
PY>KUHBD)

Cuna tpenus

Pemenue 3ana4 no teme
«Cuna TpeHus»

JIaboparopHast pabota
"OnpeneneHue
kod(puimenTa TpeHus
CKOJIb)KeHUS"

Pewenne 3amad o reme
"3akonsl Hetorona. Cuna
ynpyroctu. Cuia TpeHus"

Cuiia TSKECTH U 3aKOH
BCEMHPHOTO TATOTECHUSI.
Y ckopenue cBOOOTHOTO
naIeHUs
VYpoxk-koHpepeHuus
"JIBU>KEHUE TEJl BOKPYT
TPaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema).
lanaxktukn"

Pemenue 3angau no reme
"Cuna TSKECTH U 3aKOH
BCEMUPHOTO TSATOTECHHS"

[lepBas kocMuueckas
ckopocTbk. HeBecoMocTh u
neperpy3ku

https://m.edsoo.ru/ff0aee28

bubmuoreka [JOK
https://m.edsoo.ru/ff0af738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afa26

bubmuoreka [JOK
https://m.edsoo.ru/ff0af8be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bu6mmorexa [JOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af33c

obopymoBaHus
"Touku pocra"

Hcnonp3oBanue
o0opynoBaHus
"Touku pocra"


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
https://m.edsoo.ru/ff0af33c

26

27

28

29

30

31

32

33

PaBHOBeCue MarepuanbHON
TOYKU. AOCOIIOTHO TBEPIOE
teno. PaBHoBecue TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO
BpalICHUs

MowmenT cuinsl. LlenTp
TSKECTH

Pemrenue 3agad mo reMe
"MowmeHT cuibl. Llentp
TKEeCTA"

IToaroroBka Kk KOHTPOJIBHOM
pabote 1mo Teme
"MexaHH4YeCKOe IBHKEHHE.
BzanmoneiictBue ten"

KonTponbnas pabota mo
TeMe "MexaHndeckoe
IBIKeHHe. B3zaumoencTaue

Ten"

Nmnynsc Tena. UMmmymse
CHJIBL. 3aKOH COXPaHEHUS
UMnyJsbca. YIOpyroe u
HEYNpYroe B3anMOJECHCTBHE

Pemenue 3ana4 no reme
"3aKkOH cOXpaHEHUS
uMmiyisca"
VYpok-koHpepeHus
"PeakTHBHOE ABM)KEHUE B
IIPUPOJE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

Hcnonb3oBanue
00opyoBaHUS
"Touku pocra"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

bubmuoreka [JOK
https://m.edsoo.ru/ff0b06ec

Hcnonb3oBanue
bub6nuorexa [IOK 000pyI0BaHUS
https://m.edsoo.ru/ff0b07fa  "Touku pocra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b096¢c



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

34

35

36

37

38

39

40

41

42

43

Mexannueckas pabota u
MOIIHOCTh

Pabota CHIIBI TSIKECTH, CHITBI
YIPYTOCTH U CHJIbI TPEHUS

JlaGopaTopHas pabora
«Omnpenenenue padboOThI
CHJIBI TPEHUS TIPH
PaBHOMEPHOM JIBHYKEHUHT
TeJIa 10 TOPU30HTAILHOU
MTOBEPXHOCTH

CBsi3b DHEPrUH U PaOOTHI.
[ToTenuuanpHas HeprUs

Kunernyeckas sneprus.
Teopema 0 KuHETHYECKOM
SHEPIUU

3aKOH COXpaHEHUS SHEPTUU
B MCXAaHHUKEC

JIaGoparopHas paboTa
«M3yueHune 3akoHa
COXpaHEHHS YHEPTUN
KonebarenbHoe 1BMXKEHUE U
€ro XapaKkTepUCTUKU
3aTyxaromue KojieOaHusl.
BoinyxaeHHble KoneOaHusl.
Pe3onanc

MaremMaTuyeckuii u
MPY>KUHHBIA MAaSTHUKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0a84
bubmuoreka [JOK
https://m.edsoo.ru/ffOb0db8

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b1858

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b20f0

Ucnonb3oBanue
00opyI0BaHUs
"Touku pocra"

Hcnonp3oBanue
000pyI0BaHUS
"Touku pocra"

Hcnonb3oBanue
000opyI0BaHUS
"Touxku pocra"


https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

45

46

47

48

49

50

51

Ypoxk-uccienoBanue
«3aBUCUMOCTD ITEpHOJa
KoJe0aHui OT KECTKOCTH
MIPYXUHBI U MAacChl Tpy3a»

IIpeBpaiienue 3Hepruu npu
MEXAaHUUYECKUX KOJIeOaHUsIX

JlaGopaTopHas pabota
«OmnpeneneHue 4acToThl U
repuo/ia KojiebaHui
MPYKUHHOTO MasiTHUKa)

JlaGopaTopHas pabora
«[IpoBepka HE3aBUCUMOCTH
nepuo/ia KojiebaHuu rpysa,
MOJIBEIIICHHOTO K HUTH, OT
Macchl Tpy3a»

MexaHndecKre BOJIHEI.
CBolicTBa MEXaHHMYSCKHX
BOJH. [IpononbHbIE N
MOTNIEPEUHBIE BOJIHBI
VYpoxk-koHpepeHuus
"MexaHHn4YeCKHE BOJIHBI B
TBEPAOM TEJIE.
CeiicMrueckyie BOJTHBI"
3Byk. Pacnipoctpanenue u
OTpa)k€HUE 3ByKa
Ypoxk-uccienoBanue
"HabmroaeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

Hcnonb3oBanue
00opyIoBaHUS
"Touku pocra"

HUcnonp3oBanue
00opyI0BaHUs
"Touku pocra"

Hcnonp3oBanue
o0opynoBaHus
"Touku pocra"

Hcnonb3oBanue
000opyI0BaHUS
"Touku pocra"


https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

52

53

54

55

56

57

58
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I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUH
PE30HAHC
VYpoxk-koHpepeHuus
"VbTpa3ByK U HH(Pa3BYK B
IIPUPOJIE U TEXHUKE"

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme "3aKoHBI
coxpaHeHusa. MexaHnyeckue
KoJ1e0aHus ¥ BOJIHBI"

KonTponbnas pabota mo
TeMe "3aKOHBI COXPAHEHHUS.
Mexanuyeckue KojeOaHus U
BOJIHBI"

9HeKTpOMaFHI/ITHOC ITOJIC.
QHCKTpOMaFHI/ITHHC BOJIHBI

CsoiicTBa
ANEKTPOMArHUTHBIX BOJH
Ypok-kouhepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanne
AJIEKTPOMArHUTHBIX BOJIH
JIISI COTOBOM CBSI3U"

Ypoxk-uccienoBanue
"N3y4yeHue cBOMCTB
AIEKTPOMArHUTHBIX BOJIH C
IIOMOII[bI0 MOOMIEHOT'O
tenedona”

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

HUcnonb3oBanue

0
bubmmorexa [JOK 000pynoBaHus

https://m.edsoo.ru/ff0b2c6c Touxu pocra



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
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Pemenue 3amay Ha
ONpeICICHUE YaCTOThI U
JUTUHBI JIEKTPOMAarHuTHOM
BOJIHBI

DneKTpOMarHuTHas pupoaa
cBera. CKOpOCTh CBeTa.
BosiHOBBIE CBOCTBA CBETA

Hcrouynuku ceera.
[IpssmonuneHOe
pacIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

3aKOH OTpa)KeHHsI CBETA.
3epkana. Pemenue 3a1au Ha
IIPUMEHEHNE 3aKOHA
OTpakKCHHS CBETa

HpeHOMJ'IeHI/Ie cBeTa. 3aKOH
IMpECIOMJICHUS CBETA

ITonHoe BHyTpeHHEE
OTpa)KE€HUE CBETA.
Hcnonbs3oBaHue MOIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX

JIaGoparopHas paboTa
"UccnenoBanue
3aBUCHMOCTH YTJia
MIPEIIOMIICHHUST CBETOBOT'O
Jyda OT yIJia MajeHus Ha
rpaHune "Bo3ayx-crekio""

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c

Hcnonp3oBanue
o0opymoBaHus
"Touku pocra"

Hcnonp3oBanue
o0opymoBaHus
"Touku pocra"


https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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VYpox-koHpepeHuus

"M cnonp30BaHKe IIOJTHOTO
BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IBI,
OIITHKOBOJIOKOHHAS CBSA3b"

Jlumsel. OnrTnyeckast cuiia
JIMH3BI

[Toctpoenue n3odpaxeHuii B

JIMH3aX

JlaGopaTopHas pabora
"Onpenenenue GOKYCHOrO
PaccTOSHUS U ONTUYECKOU
CWJIBI COOMparomei JIMH3b!"
Ypok-koHbepeHIus
"OnTuyueckue JIMH30BbIE
npubops"

I'ma3 kak onrnueckas
cucreMa. 3peHue
VYpok-koHpepeHus
"IledexTsl 3penus. Kak
COXPaHUTH 3peHue"

Paznoxxenune Oemoro ceera B

crektp. OnbiTel HploTOHA.
CroxxeHue CneKTpaabHbIX
uBeToB. Jlucnepcus cBera
JlaGopatopHnas pabora

"ONBITHI IO PA3IOKEHUIO
0eJI0ro CBeTa B CHEKTP U

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
https://m.edsoo.ru/ffOb444a

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcOa7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0f4c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0e2a

Hcnonp3oBanue
o0opynoBaHus
"Touku pocra"

Hcnonp3oBanue
o0opymoBaHus
"Touku pocra"


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
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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BOCIIPUSTHIO 1IBETA
MPEAMETOB MPU UX
HaOII0ICHUHN Yepe3
1IBETOBbIE (DUIBTPHI"
YPOoK-nIpaKTUKyM
"BosHoBbIE CBOWCTBA CBETA!
aucnepcusi, tHTephepeHus
u qudpakmms”

OmnsiTel Pesepdopna u
IUIaHEeTapHasi MOJIEJIb aTOMa
[Tocrynater bopa. Monens
aroma bopa

Hcnyckanue u norionieHue
cBera aToMoM. KBaHTBI.
JInnenyaTsle CIIEKTPHI
YPoK-IpaKkTUKyM
"HaGmtonenre criekTpoB
UCITyCKaHUs"

PanmoakTnBHOCTE U €€ BUJIBI

Crpoenue aTOMHOTO siipa.
Hyxknonnas monens
PanmoakTnBHEIE
npeBpaiieHust. 130Tonsl
Pemrenue 3agad mo treMe:
"PagnoaKTUBHBIE
npeBpatieHus "

Hepno;[ noJjrypaciiaga

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c144c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1550

bu6mmoreka [IOK
https://m.edso0.ru/ff0c1672
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c18ac
bu6mmorexa [IOK
https://m.edsoo.ru/ffOclal4

bu6mmorexa [JOK
https://m.edsoo.ru/ffOclb4a

Hcnonb3oBanue
000pyI0BaHUS
"Touku pocra"


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
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VYpox-koHpepeHuus
"PagmnoakTHBHbBIC U3TyYEHUS
B IIPUPOJIC, MEAUITUHE,
TexXHHuKe"

SAnepHble peakuu. 3aKOHbBI
COXpaHEHUs 3apsI0BOTO U
MAacCOBOT'0 YHCE

DHeprusi CBSI3u aTOMHBIX
sinep. CBsi3b Macchl U
SHEPTUU

Pemenne 3amad mo teme
"Anepubie peakuuun"
Peaknum cuHTE3a M JelIeHAS
saep. IcTouHuKH 3Hepruu
Connua u 3BE37
VYpok-koHpepeHus

"SI nepHast SHEpreTUKa.
JlericTBus paguoakTUBHBIX
W3JIy4eHUH Ha )KUBBIE
OpraHusmsl"

IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme
"DeKTpOMarHuTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJHBI.
KBanTtoBbI€e siBneHuA"

KonTponbhas pabota no
Teme "DIEeKTPOMArHUTHOE
nose. DJIeKTPOMarHUTHbIE
BOJIHBI. KBaHTOBBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2126

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cld7a

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

bu6mmorekxa [OK
https://m.edsoo.ru/ff0c223e



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

sABJIeHUS"

[ToBTOpeHmEe, 0600IIEHNE.
JIaboparopHbie pabOTHI 1O

94 " .
Kypcy "B3aumozeincreue

Ten"

[ToBTOpeHmEe, 0600IIEHNE.
95 Pemenue pacueTHBIX U

Ka4YCeCTBCHHBIX 3a1a4 I10
teme "TeruioBbie mpoiecch”

[ToBTOpeHME, 0600IIECHNE.
98 JlaGopaTopHblie pabOThI 11O
Kypcy "CBeToBbl€ SBICHUS"

[ToBTOpEeHME, 0600IICHNE.
PaboTa ¢ TekcTaMH 110 TEME
"3aKOHBI COXpPAHEHUS B

99 Mmexanuke","Komebaunus u
BoaHBI","CBETOBEIC
ssnennsn”, KBantosas u
snepHast pusuka"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

99

27

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2c52

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

Ucnonb3oBanue
obopymoBaHus
"Touku pocra"

Hcnonp3oBanue
o0opynoBaHus

"Touku pocra"


https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






