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MOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3NKe Ha YypOBHE OCHOBHOTO o00ImIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE TMOJOKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéToM (peepabHON padoyell MporpaMmMbl BOCIIUTAHUS U
Konnenuu npenonaBanust yue6GHoro npeamera «Dusnkay.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH OOYYarONIUXCS M OPTaHHW3alldI0 H3yYCHHSI
Gbu3NKM Ha NeATeIbHOCTHOM ocHOBe. B mporpamme mo ¢(usuke yduThIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpeboBanuii ®I'OC OO0 k
TJTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4eHHS, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eTr0 00pa30BaHUsl.

[Tporpamma mo (u3HKe yCTaHaBIMBAET pacmpesesieHne yaeOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaraeT NpUMEpPHYIO MOCIE0BATEIbHOCTD
W3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJECPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIuXcsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ MENBIO OKAa3aHUS METOTUYECKON
MIOMOIIY YYUTEITIO B CO3/IaHNU pabodeii mporpaMMbl IO YIEOHOMY TIPEIMETY .

®du3zrka IBISIETCS CUCTEMOOOPa3YIOIINM JIJIS1 €CTECTBEHHO-HAYYHBIX YUCOHBIX
MIPEIMETOB, MOCKOJILKY (PU3NUECKHE 3aKOHBI JIKAT B OCHOBE MTPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, acCTpOHOMUEHN U (hr3HUecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUYHYIO0 KapTUHY MHpa, MPEIOCTaBIsieT Haubosee siCHbIe
oOpasipl MPUMEHEHNs HAYYHOTO METOJAa MO3HAHUA, TO €CTh CIoco0a MOTyYCHUS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa w3 riaaBHBIX 3a7Mad (PU3HUECKOTO OOpa30BaHHUS B CTPYKType OOIIEro
o0pa30oBaHusg COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
MHTEpeca K HayKe y 00ydJaronuxcs.

N3yuenne @uiznku Ha 0a30BOM ypOBHE MPEIINOJaracT OBJIJICHHUE
CJIETyIONUMU KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e HHTEPIPETHUPOBATH  JAHHBIE W  HCIOJB30BaTh  HAyYHBIC
JI0KA3aTeIhCTBA JIs TIOJYYCHUS BBIBOJIOB.

lenmn wu3yueHuss (PU3MKK HA YpPOBHE OCHOBHOIO O0OIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBareibHbIX opraHuzauusx Poccuiickoii @Dexnepauuu, peanu3yrOIMIMUX



OCHOBHBIE  00I11€00pa30BaTEebHbIE MPOrPAMMBI, YTBEPXKIEHHOM pEHIEHUEM
Konnerun MunucrepcTa npocsenieHust Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Ieau ndyyenus pusnku:

NpUOOpETeHUE HHTEpeca W CTPEMIICHUS OOydYalolUXci K HayYHOMY
M3YUYCHHUIO MPUPOBI, PA3BUTHE HUX MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPY’KAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3y4eHHsI OCHOB
CTPOCHUS MaTepuu U PyHIAaMEHTAIbHBIX 3aKOHOB (PM3UKH;
dbopMHupoBaHHUE TPEACTABICHUN O PO (DU3UKH [JIST PAa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TpEJCTaBICHMH O  BO3MOXKHBIX  chepax  Oyayiuen
po¢deCCUOHAIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHEenIeMy 00OyUYEeHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TUX IeNied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOurero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

npuoOpeTeHrue 3HaHUM O JUCKPETHOM CTPOCHHUM  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

MpruoOpEeTeHNE YMEHUN OMHUCHIBaTh U OOBSCHATH (DU3UUYCCKUE SBICHUS C
MCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEIICHUS MNPOCTEUINUX pacuy€THBIX 3aJad ¢
HCIIOJIb30BaHUEM (buznyecKux MOJIeNeH, TBOPYECKHUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOJIHBIE SBICHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M IKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB palbOThl ¢ MHGOpPMALUEH (PU3UYECKOTO COAEpKaHUS,
BKJIIOUYass UH(POPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKHU, aHAIU3 U
KPUTUYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON ACATEILHOCTH, CBI3aHHBIMU
¢ (U3MKOH, M COBPEMEHHBIMM TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3NUECKON HAYKHU.

Ha usyuenue ¢usuku (0a30BbIl ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

obOpa3zoBaHust oTBoaAMTCS B 9-B Kkimacce —68 wacoB (2 uaca B HEICIIO)



[Ipennaraemslii B mporpaMmMe no (pu3MKe MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEH IATENIbHBIN XapaKkTep, YUUTENb JeIaeT BIOOP MPOBEACHUS
71a060paTOPHBIX PabOT U OMBITOB C YUYETOM HHAUBUAYATBHBIX OCOOCHHOCTEMN



COAEPKXAHME OBYUYEHUSA
9 KIIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexanuyeckoe JBWXKeHHE. MarepuanpHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOTIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHEHHOE
nBmkeHue. HepaBHoMepHOE npsiMONMHENHOE JIBHKeHUE. CpelHsIsi 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUU.

Yckopenue. PaBHOyckopeHHOe mnpsiMoiiiHeHHOe BmkeHue. (CBoOOIHOE
najgeHue. OnbiThl ["anues.

PaBHOMepHOE ABMMXkEHUE MO OKpY>KHOCTH. Ilepumon u 4dacrora oOpaunieHus.
JIuneiHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akoH Herorona. Tperuii 3akoH HproToHa.
[IpyHUIMD CynIepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: cujia TPEHUS CKOJIbKEHUs, CHIia
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
nageHus. JBwxenne ruranetr BOKpyr ComHma. IlepBas kocmMuueckas CKOPOCTB.
HesecoMocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOYkH. AOCONIOTHO TBEpIOoE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aKPETIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec Tena. M3menenne mMmyinbca. Mmysibe cribl. 3aKOH COXPaHEHHUs
uMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanudeckass pabora ¥ MOMIIHOCTh. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHInanbHas YHeprus Teia, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHEeprus cxaTon npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW HHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHU4YeCKOro JBUKEHUS Tela OTHOCUTEIHLHO Pa3HBIX Tell

OTCUETA.

2. CpaBHEHME NYyTEM M TPACKTOPUM JABWKEHHS OIAHOTO M TOTrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

H3MepeHune CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHMUS.
HccnenoBanre Npu3HaKoOB PaBHOYCKOPEHHOIO JIBUKEHUS.

HaGnronenue nBM>KEHUS Tella 10 OKPYKHOCTH.

Habmioienue MexaHn4eckux sSBJICHU, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
kaOuHeTa (HU3UKH.

o vk~ w



7. 3aBUCUMOCTb YCKOPEHHS Te€la OT MAacChl Tella U JICUCTBYIOLIEH HA HETO
CHUJIBI.

8. HalGmromeHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.
W3meHeHue Beca Tela Mpu yCKOPEHHOM JBHKECHUU.
10. [Tepenaua nmnynbca npu B3auMOJICCTBUM TEI.
11. [IpeoOpa3zoBaHus SHEPTUU MTPH B3aUMOJICHCTBUU TEII.
12. CoxpaHEHHE UMITYJIbCA MTPU HEYIIPYTOM B3aUMO/ICHCTBUM.
13. CoxpaHeHHE UMITYJIhCa TIPHU a0COFOTHO YIIPYTOM B3aUMOJICHCTBHUU.
14. HaGnroieHre peakTUBHOTO JBMXKCHHUS.
15. CoxpaHeHHe MEXaHUYECKON IHEPTUU ITPU CBOOOIHOM MaJICHUU.
16. CoxpaHEHHE MEXAHUYECKON SHEPTUM NIPU JBUKEHHUU TEJA MO TEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue cpelHeld CKOPOCTH CKOJIbKEHHsSI OpycKa WM JBHUXKEHUSA
HIapUKa [0 HAKJIOHHOW INTIOCKOCTH.

2. OmnpeneneHue YCKOPEHHsI TeJla NPU PABHOYCKOPEHHOM JIBMYKEHUU I10
HaKJIOHHOM ITIOCKOCTH.

3. HccnepoBaHue 3aBUCHUMOCTH IIYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOW CKOPOCTH.

4. HccnenoBaHrWe 3aBUCUMOCTH CHUJIbl TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

5. Ompenenenne K03 GUITUECHTA TPEHUS CKOJIBKCHHUS.

6. OnpeneneHune KECTKOCTU MPYKUHBI.

7. Omnpenenenuie paboThl CUIIbI TPEHUS TPU PABHOMEPHOM JIBUYKEHUU TeJa MO

TOPU30HTAIBHOM ITIOBEPXHOCTH.
8. OmpeneneHnue pabOTBI CWIBI YOPYTOCTH TpHU TOABEME Tpy3a C
WCITIOJIb30BAHUEM HEIOJABUKHOTO U MOJBUKHOTO OJIOKOB.

9. M3yueHue 3aKOHA COXPaHEHHUs SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHus U BOJIHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUIL: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTHYeCKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
SHEPIUU MPU KOJIEOATEIHHOM JABUKECHUH.

3aryxatomue  koneOanus.  BwiHyxzaeHHsie — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoposbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa ToHAa. OTpaxenHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.



1. HaGmronenue kosieOaHuii Ten MOJ JEUCTBUEM CHUJIbI TSXKECTH W CHIIbI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmoienue BBIHYKIEHHBIX KOJICOAHWH U Pe30HAHCA.

PacripocTpaneHne mpo10IbHBIX U TIOTIEPEYHBIX BOJH (HA MOJIEIIHN).
HalGmronenme 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUI PE30OHAHC.

I L

Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue dYacTOThl H TEpHoja KoyieOaHU MaTeMaTUYeCKOro
MasTHUKA.

2. OnpeneneHre 4acTOThHI U MIeproAa KojaeOaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOieOaHUN MTOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VI3amepeHue ycKkopeHust CBOOOIHOIO MaICHUS.

Pazgen 10. D1eKTpOMATrHUTHOE 1OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpoOMarHuTHOE  moJie.  DJEKTpOMarHuTHele  BodHbL.  CBolicTBa
AJIEKTPOMArHUTHbIX BOJH. I[llkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOIHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBoHCTBa 3JIEKTPOMarHUTHBHIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Paznen 11. CBeToBble SIBJICHUS.

JlyueBas MOJIC/Ib CBETa. HUctounuku CBeETa. [IpssmonnHelinoe
pactipoctpaneHue cBera. 3atmenust Connna u Jlynsl. Otpaxenue ceera. [lmockoe
3€pKajo. 3aKOH OTPaKEHHSI CBETA.

[Ipenomnenue cBeTa. 3akoH MpenomiieHusi cBera. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vicmonb3oBaHME TOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTUYECKUX CBETOBOJIAX.

JInnza. Xoxa nyuer B inH3e. OnTudeckas cucrema GoToarinapaTa, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. ban3opyKkocTh U 1aabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{hcnepcus cBera.

Hemoncmpauuu.

1. IlpsAmonnHeHOE pacpOCTpaHEHNE CBETA.

2. OTpakeHue CBETA.

3. Ilonyuenue n300paskeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. IlpemomiieHue cBera.



5. OnTu4yeckui CBETOBO/I.

6. XoJ Jy4eil B coOuparoiieii InH3e.

7. XO0J JIy4deil B paCCEUBAIOIIECH JINH3E.

8. ITlomydeHue n300pakeHH C MOMOIIBIO JIMH3.

9. Ilpunuun neictBus poroarnmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Paznoxkenue 6enoro cBera B CHEKTP.

11. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX LIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. [lonmydyenune n306pakeHUi ¢ TOMOIIBI0 COOMPAIOIICH JTNH3BI.

2. Ompenenenrie POKYCHOTO PAaCCTOSTHUSL U ONTUYECKOW CHUJIBI COOMpArOIIeit

JIUH3BI.

3. OmbITH 1O Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u minanerapHass Mojenb atoma. Monens aroma bopa.
HcnyckaHne u noryomeHne cBeta arToMoM. KBaHThI. JIMHEYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anb(ha-, 6eTa- u ramma-usnyderusi. CTpOeHUE aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3oronbel.  PaamoakTuBHBIE
npeBpauenus. [lepron nonypacnaaa aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHbI COXpPAHEHHs 3apsSA0BOIO M MAacCOBOTO YHCEIL.
DHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sneprun CoHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUS pPagMOAKTUBHBIX H3IYYEHHUN HAa JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4YEHUS U MOTJIONICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Boaopoa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HPYIOIIUX U3ITYUYEHUH.

6. Peructpanus uzinydeHust IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CrlONMIHBIX U IMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTUIBI IO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTETHEHO--0000MIAIONITUH MOYJTH TIPETHAZHAYCH JIJIsI CHCTEMAaTHU3aIuN
1 00001IeHUs TPEAMETHOTO COACPIKAHUS U OTIBITA IESITEILHOCTH, PUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY



roCyJIapCTBEHHOMY SK3aMEHYy M0 (Pu3MKe JJisi 00y4YaronIuXxcsi, BhIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipy “3ydyeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESTEILHOCTH, HA OCHOBE KOTOPBIX 00€CIeurnBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, Gopmupyercs
€CTECTBEHHOHAY4YHasi T'PaMOTHOCTb: OCBOEHHE HAy4HBIX METOOB HCCIEAOBAHMS
SBJIICHUA TPHUPOABI M TEXHUKH, OBJAJECHUE YMEHUSIMH OOBIACHATH (PU3NUYECKUE
SBJICHUS, NOPUMEHSAS TOJYyYEHHbIE 3HAHUWA, pelaTh 3aJa4d, B TOM YHCIIE
KA4ECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[TpuHIMTIHATBHO AESITEIHOCTHBIN XapaKkTep JaHHOTO pa3jiena pealnu3yercs 3a
CU€T TOT0, UTO OOYHYAIOIIMECS BBINOJIHAIOT 33aHUs], B KOTOPBIX UM MPEJIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUN pacro3HaBaTh W HAYYHO OOBICHATH
¢duznyeckue sIBICHUS B OKPY>KAIOLIEH NMPUpPOe U MOBCEIHEBHOM KU3HH;

UCIOJIb30BaTh HAYYHBIE METO/Ibl UCCIEOBAHUS (PU3NUECKUX SIBICHUHN, B TOM
YyuCIie 1S IPOBEPKU TMIIOTE3 U MOJIYYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHXKEHHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO UCTOIb30BAHUS PA3TUYHBIX UICTOYHUKOB
HHEPrUy Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPIUN.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus QU3MKU HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
(bu3nYecKoil HayKH;

— ICHHOCTHOE OTHOIIEHNE K TOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA

— TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUMN
busuKy;

— OCO3HAHUE BAXKHOCTH MOPAbHO--3TUYECKUX MPUHIIUIIOB B JESITEIHLHOCTH
YUY€HOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS S

— BOCIIPUSITUE ICTETHUECKUX KadyeCcTB (PU3MUECKOW HayKHu: €€ rapMOHHYHOTO
NOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS

— OCO3HaHUE UEHHOCTH (UBUYECKOW HAyKHM KaK MOIIHOIO HWHCTPYMEHTA
MMO3HAaHHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJOTMM, BaXKHEWILEH COCTaBISIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAy4YHOU JHO0O3HATEIHHOCTH, WMHTEpPEca K HCCIEN0BATEIbCKON
NeSATEeNbHOCTH,

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbSI W  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH Oe30macHoro o0pa3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH MpaBUi O€30MaCHOrO IMOBEACHUS Ha
TPAHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYJOBaHUEM B
JOMAITHUX YCIIOBHSIX;

— c(opMUPOBAHHOCTH HABBIKA peIIeKCUU, TPU3HAHKUE CBOETO ITpaBa Ha OIINOKY
Y TAKOTO K€ MIpaBa y IPyroro 4eJ0BEKa;

6) Tpy10BOr0 BOCIIUTAHUS:



e — AaKTUBHOE YYaCTH€ B PCIICHHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpoJia, Kpas) TEXHOJIOTHYECKOW M
COIMAILHOM HANPABICHHOCTH, TPEOYIOIIUX B TOM YHCIIC U PU3HMUECKUX 3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY U3YyUCHHIO NMPOodecCcuil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHUM Ui pEIIeHUs 3ajad B
o0JlacTh OKpY’Karolle cpeapl, TUIAHUPOBAHUS TIOCTYNKOB W OIICHKH UX
BO3MO>KHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbI;

e — OCO3HAHHE TJIOOATBHOTO XapaKTepa AKOJOTHYSCKUX MpOoOJIeM M MyTeH HX
pelleHus;

e 8) aganTranuu K U3MEHSIOUIUMCH YCJOBHAM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aUMOJECUCTBUU MPHU BBHIOJIHEHUU MCCIEAOBAaHUN U
POCKTOB (PU3MYECKOW HAIPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHHUAM
APYTHX;

e — TIOBBIIIEGHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JEeSITeIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHH, B TOM YHUCIE (POPMYITHUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UUECKUX 00BEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(DUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00J1acTU
(1)56370:97 8

e — IUIAHUPOBAHUE CBOETO0 Pa3BUTHUS B MPUOOPETEHUM HOBBIX (HUIUUECKUX
3HAHUI;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISABJISATH B3aUMOCBS3HU MPUPO/IbI, OOIIIECTBA U
PKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JCUCTBUM C Y4YE€TOM BIIMSHHUS HAa OKPYKAIOUIYIO CpELNy,
BO3MOXKHBIX IJTOOQIBHBIX ITOCIICICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbpTare ocBoeHuUs MPOrpamMMBbl IO (PU3UKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusg Yy oOyuatomerocss OyayT cGOpMHUpPOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIE IEHCTBUS,
KOMMYHHMKATHUBHbIE  yHUBEpCAJbHbIE  Yy4eOHble  JCMCTBUS,  PpEryJsTUBHBIC
yHHUBEpCaJbHbIe yueOHbIE TEUCTBUA.

IMo3naBaTeqbHbIE YHUBEPCATbHBIE YUeOHbIe 1eiicTBUSA

ba3oBble Jiornueckue AeMcTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(sBNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKALIUUA, OCHOBAHUS JIJIS
0000IIIEeHUS U CPAaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMAaTPUBACMBIX (paKTax,
JTAHHBIX U HAOIIOICHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHUSIM;
BBISIBIISATh TIPUYMHHO--CJICICTBEHHBIC CBSI3U TPH HM3YyYCHUU (DU3UICCKUX
SIBJICHUI 1 TIPOIIECCOB, JIENIaTh BHIBOBI C HCTIOIB30BAHUEM JISTyKTUBHBIX U
WHJYKTUBHBIX yMO3aKJIIOUCHUU, BBIJIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(bU3MYECKUX BEJIIUYNH;

CaMOCTOATEILHO BBIOUPATh CIIOCO0 peleHns yaeOHoH pu3ndecKoi 3a1aqn
(cpaBHEHME HECKOJIBKMX BapHAHTOB pelieHusi, BBIOOpP Hambosee
MOAXO/ISIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

HCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT TTO3HAHMUS;
MPOBOAUTH 1O CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMNBIT, HECIOKHBIN
(bU3MYEeCKUl IKCIIEPUMEHT, HEOOJBINOe HucciaeoBaHNe (U3HUECKOTO
SIBJICHUS,

OIICHMBaTh HAa MPUMEHHUMOCTh H  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS UJIU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH O0OOIIEHHUST U BBIBOABI IO pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DPUIUIECKUX
IPOLIECCOB, a TAKXKE BBIBUTATh MIPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUAX U KOHTEKCTaX.

Pa6oTa ¢ undpopmanmeii:

MPUMEHSTh PA3UYHbIE METOJbI, UHCTPYMEHTHI U 3aIIPOCHI TIPHU TMOUCKE U
orbope WHPOPMAIMU WIM JaHHBIX C yYETOM TPEJIOKCHHON ydueOHOH
(buznyeckoi 3a1a4u;

aHAMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

CaMOCTOATENLHO  BBIOMpATh ONTUMAIBHYIO (OpPMY  TIPEACTABICHHUS
uHpoOpMaAIMM U WUIIOCTPUPOBATH pelIaeMble 3aJadll  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKOl U X KOMOMHAIIUSMH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1eliCTBUS:

B XOJIe OOCYXXIEHUs y4eOHOro MaTepHuaya, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha pCEIICHUE 3aJla4yd U IOJICPKaHHC
01arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYXACHUSAMU JPYIrUX YYaCTHUKOB
auanora, oOOHapyKMBaTh pa3IU4nue U CXOACTBO MO3UIIHIA;

BBIPAJKATh CBOIO TOYKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
yOJIMYHO IPECTABIATH PE3yJbTAaThl BBIMOIHEHHOTO (PU3UUYECKOIO OIBITA
(aKCnepuMeHTa, UCCIIEJOBaHUs, IPOEKTA);

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHAUBUAY ATbHON
paboThI IPU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBI;

MIPUHUMATh LIEJIA COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh JE€UCTBUS
no e€ JOCTHXEHHUIO: paclpelessiTh poiH, OOCYXIaTh IPOLECChl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBIINIOJIHATH CBOIO YacTh paOOThI, AOCTUTasi KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIPABJICHUIO U KOOPJIAWHHUPYSI CBOU AEHCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO CHOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJIEHCTBHSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBHUA

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOLIUX
11 petieHust GU3NYECKUuX 3HaHU;

OPUEHTHUPOBATHCS B  PA3NIMYHBIX TOAXOJAX [MPUHATUA  PEIICHUM
(MHIMBUAYaTbHOE, NMPUHATUE PEUICHUS B TPYIIE, NPUHITHE PEIICHHM
TPYIION);

CaMOCTOSITEJIEHO COCTaBJIATh AITOPUTM pellieHus (pU3nuecKoi 3a1auu Win
IJlaHa HCCIEOBaHUSI C Y4ETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTE, apryMEHTHPOBATh IIPeAjiaraeMble BAPUAHThI PEILICHU;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIHMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U IIPEJIaraTh IIaH €€ N3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTIKEHMSI  (HEJIOCTHUKEHHUS) Pe3ybTaToB
JIeSATEebHOCTHU, IaBaTh OLICHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICSATEIBHOCTh (B TOM YHUCJE B XOJ BBITOJHECHUS
(U3MYECKOTO HWCCIAEAOBAHHWS WM TPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTAaHOBJIEHHBIX OLINOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;

CTaBUTH €0 HA MECTO JAPYTOro YEJIOBEKa B XOJ€ CIIOpa WK AUCKYCCUHU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HaBaTh CBOE MPaBO Ha OMIMOKY NpU pelieHUuU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHHIX HA HAYYHBIC TEMBI U TAKOE K€ IPABO IPYTOro.

HPEAMETHBIE PE3YJIBTATDI

K xoH1y 00ydenus B 9 kiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUIN:

WCIIOJB30BaTh TOHSATHUS: CHUCTeMa OTcuéTa, MaTepuajibHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHXKEHUs, Aehopmanus
(ynpyrasi, miacTuyeckasi), TPEHHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3Kd, HEHTP THKECTH, aOCOIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, UH(DPA3BYK U yJIbTPA3BYK, dJIEKTPOMArHUTHBIC BOTHBI, IITKAJIA
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTD,
CHEKTPHI UCITYCKAHUS U TOTJIONICHUS, alibda-, 6eTa- U raMMa-u3IydeHus,
M30TOIIbI, SIZIEPHAsl SHEPIeTHKA;

paznuyaTh SIBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHUE, DPABHOYCKOPEHHOE TMPSMOJUHEHMHOE ABUXKEHHUE, CBOOOJIHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXarolue U
BBIHY’KJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTpPaKCHHE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPAKEHHE U MpeIOMJICHUE
CBETa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUE OeJIoro cBeTa B
CHEKTp U CIO0XEHUE CIEKTPAIbHBIX IIBETOB, JIUCIIEPCHUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOrO CHEKTpa
M3JIyYEHUs ) TI0 OMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (U3UYECKOE SABJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3UUECKUX  SIBJICHUU B
OKpy>XaroleM Mupe (B TOM uuciie (pu3nueckue SsBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, ABUAKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
IBWKEHUE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB IKHBOTHBIMH,
3eMJICTpsSICEHUEe, CEMCMUYECKHE BOJIHBI, IIyHaMH, 3XO, I[B€Ta Tell,
ONTUYECKUE SIBJICHUSI B TMPUPOJIC, OMOIOTHYECKOE NEUCTBHE BUAUMOTO,
yIbTPaUOIETOBOTO Y PEHTTEHOBCKOTO W3IIYYCHUH, €CTeCTBEHHBIN
PaANOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJUOAKTHUBHOE H3ITyUCHUE
OPUPOJIHBIX MHUHEPAJOB, JEWCTBUE PAJMOAKTUBHBIX W3JyYCHUN Ha
OpraHu3M 4YeJIOBEKa), MPU STOM NEPEBOAUTHL MPAKTHUUECKYIO 3aJady B
y4eOHYI0, BBIJICISTh CYIIECTBEHHBIE CBOMCTBA (MPHU3HAKH) (PU3MUYECKHUX
SIBJICHUU;



ONKCHIBATh U3yUYECHHBIE CBOMCTBA T€I M (PU3HYECKHUE SIBJICHUS, UCIIOJIb3Ys
¢usznyeckue BENUYMHBI (CpeOHSi MU MTHOBEHHAas CKOPOCTh Tela Npu
HEPABHOMEPHOM JIB)KEHHMM, YCKOPEHHE, NEPEMEIIECHUE, MyTbh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO TMAaJEHUs, BEC Tela, HUMIYJbC Tela, HMIYJIbC CHIIbI,
MeXaHW4yecKkas paboTa W MOIIHOCTb, NOTEHIMANbHAS JHEPIrHsl Tena,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMANIbHAs HYHEPrus CKaToON
MPY’KUHBI, KHHETUYECKAs SHEPT U, [TOJIHASI MEXAHUYECKAsl SHEPT UL, IEPHOL
U 4YacToTa KoseOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOPOCTb CBETa, II0Ka3aTelb IMPEIOMIICHUS CpEeIbl), IpU ONHCAHUU
MPaBUIBHO TPAaKTOBaTh (PU3MUECKUH CMBICT HCIOJIb3YEMbIX BEIUYMH,
0003HaueHUs W CIUHHIBl (U3UYECKUX BEIWYUH, HAXOAHUTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOMUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA Ted, (PU3UUYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TATOTECHMS,
IPUHLUI CYNEPIO3ULIMH CWJI, NPUHUUII OTHOCHTEIBHOCTH [ 'amuies,
3aKk0oHBI HBIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO YHCEI
OpU SAEPHBIX PEaKUMsIX, PU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalUl MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISBIAThH
IPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JTOTUYECKUX
1aroB C OMopol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUM,
(bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliaTth pacu€THbIE 3a4a4u (ONHUparOLIUecs Ha CUCTEMY U3 2—3 ypaBHEHU),
UCIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3UUECKNE BEIUUNHBL: Ha
OCHOBE aHaJIM3a yCJIOBUS 33J]a4M 3allUChIBATh KPATKOE yCIOBUE, BBIABIISTD
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BBIOMPAaTh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE IS PpELICHUsS, NPOBOAUTH pacyéTbl U OLEHUBATH
PEATMCTUYHOCTD MOTYUYEHHOTO 3HaYCHHS (PU3NUECKON BETMUUHBI;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOIIU
(¢u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHME HCCIEIOBaHUS, BBIACIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSJKa
MIPOBEJCHMSI  UCCJEAOBAHMS, JEJIaThb  BBIBOJBI, HWHTEPHPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOJUTh OMBITHl 10 HAaOMIOACHHUIO (U3MUECKUX SBJICHUN WU
(¢u3nYecKuX CBOMCTB Ted (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa



COXPaHEHHUs HPHEPrUH, 3aBHUCHUMOCTh TEpHOAA KOJeOaHWW MPYKHUHHOTO
MasTHHKA OT MacChl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJIeOaHUH, IPSIMOJIMHEMHOE paclipOCTpaHEHHE CBETA,
pasnokeHue Oenoro cBera B CHEKTP, U3YyUYEHUE CBOMCTB M300paxKeHUs: B
IUIOCKOM 3€pKalie M CBOWCTB W300paKeHHsI TpeaMeTa B COOMparomien
JUH3Ee, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000py/10BaHus, OMUCHIBATh XOJI OMBITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

IPOBOJUTH MPU HEOOXOJMMOCTH CEpPHUIO MPSAMBIX U3MEPEHUMN, ONpeaesiss
CpelHEee 3HAaYeHUEe Hu3MepseMol BeIUYMHbl ((DOKYCHOE pacCTOsHHE
coOuparomeid JMH3bI), OOOCHOBBIBATH BBHIOOp CHOCO0a HW3MEPCHHUS
(M3MepuTenbHOTO MpUdopa);

IPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHHU TIPH
PaBHOYCKOPEHHOM JIBJKEHMH 0€3 HadaJlbHOM CKOpPOCTH, NEpHoJa
KOJICOaHMIT MAaTeMaTHYeCKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yriia OTpa)X€HUs CBETa OT yIJia MaJeHUs W yriia MpejoMIIeHUs OT yria
NaJeHus): IUIAHUPOBAaTh HCCJEIOBAaHUE, CaMOCTOSTEIBHO COOUpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
(bu3nYecKuX BEIWYMH B BUJE TaOIUIl U rpadUKOB, J€JaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOANTH KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BEJIWYMH (CperHss
CKOPOCTb U YCKOpPEHHE Tella IPU PaBHOYCKOPEHHOM JIBM)KEHHUH, YCKOPEHHE
CBOOOMHOTO TMajieHus, >KECTKOCTh MPYXKUHBL, KOIPPUIMEHT TpEeHUs
CKOJIb)KEHUS, MEXaHU4ecKass paboTa M MOIIHOCTh, YacTOTa U TMEPUOJ
KOJIeOaHWI MaTeMaTH4eCKOro W MPYKMHHOTO MAasTHUKOB, ONTHYECKas
CWia coOWparolme JUH3bI, PaJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpEHHs, COOMpaTh DJKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATH
U3MEpEHHs], CIeAys MPEeAIoKEHHOW WHCTPYKIHMH, BBIUMCIATH 3HAUCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIyYCHHBIE Pe3yIbTaThl C YIETOM 3aJaHHOU
MMOTPENTHOCTHA U3MEPEHNUN;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH paboTe C 1ab0paToOpHBIM
000pyI0OBaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKU W3YUYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIeNIb aToOMa, HyKJIOHHAsI MOJIEJb
aTOMHOTO sIJIpa;



XapaKTepU30BaTh MPHUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHUCIE:
CIUJOMETp, JATYUKU TOJOXKEHUsS, PACCTOSHUS W YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHHM U HEoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMAaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUUECKHUX MPOLIECCOB MIPU
pEelIeHUH  Y4eOHO--TIPAKTUYECKUX 3aJady, ONTHUYECKHE CXEeMbl IS
MOCTPOEHUS U300PAXKEHHI B IJIOCKOM 3€pKalie U cOOUparolel TMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  [PUMEPaAX)
INPAKTUYECKOI0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KU3HU JUIsl obecriedeHus: 0€30MacHOCTH MPU OOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEICHUS B OKPY KAIOIIEH Cpee;

OCYIIECTBJISATh TMOUCK HHPOpManuu (PU3MUECKOTO COJEpKAaHUS B
HNuTepHeTe, caMmocTosATENBHO (POPMYIIUPYST TOUCKOBBIN 3alpoc, HAXOIUTh
IyTHU ONPEJENIEHUs] JOCTOBEPHOCTH MOJIYyYEHHON MH(POpMAIMK Ha OCHOBE
UMEIOIIMUXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

MCIIOJIb30BAaTh MPH BHITIOJHEHUH yUYeOHBIX 3a/laHUil HayYHO--TIOMYJISIPHYIO
JIUTEepaTypy (PU3NUECKOTO COACpKAHUs, CIIPABOYHBIE MATEPUATIbI, PECYPCHI
cetu MHTepHer, BiajgeTb MNpUEMaMM KOHCHEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusi MH(YOpPMALIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHHWS HAa OCHOBE
uH(POpMAllMU U3 HECKOJbKHX HCTOYHUKOB (PU3MUECKOrO COAEpkKaHMUS,
nyOJIMYHO NPECTABISATh Pe3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATENbCKON
NEeSTENbHOCTH, TPU OTOM TPAMOTHO  HCIIOJIB30BAaTh  M3yUYEHHBIN
MOHATUUHBIN anmapar u3ydaeMoro pasjena (U3UKA U COMPOBOXKIATh
BBICTYIUICHHE TIpE3eHTalel C yd€ToM OCOOEHHOCTEH ayAuTOpHUU
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

9 KUIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue
(mudpossbie)
n/  pasgeroBuTeM  Becer  Konrtposubh IpakTHYyeck
oOpa3oBaTeJibHbIE
n NpOrpaMMmel ] ble padoThI ue paboTbl
pecypchl
Pa3znen 1. Mexannueckune siBJeHUS
Mexanunueckoe
[E—— bu6mmoreka [JOK
1.1 10 0 1 https://m.edsoo.ru/7f41a
CIIOCOOEI €T0
4a6
OITHUCAHUS
BzaumoneiicTBue Bubmuorexa HOK
1.2 11 0 1 https://m.edsoo.ru/7f41a
TN
4a6
3AKOHEI bubmuorexa [JOK
1.3 5 0 0 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Hroro no pazneny 26
Pa3znea 2. Mexann4yecKHe K0J1€0aHUA U BOJTHBI
bu6mmoreka [JOK
Mexannueckue
2.1 6 0 1 https://m.edsoo.ru/7f41a
KOJIeOaHUs
436
MexaHu4decKkue bubmmorexa LOK
2.2 5 0 0 https://m.edsoo.ru/7f41a

BOJIHBI. 3BYK

Hroro no pazgeny 11

4a6

Pa3znen 3. 3HCKTPOM3FHI/ITHOQ moJi€ " 3JICKTPOMAIrHUTHLBIC BOJIHBI

DJIeKTPOMarHuTH
o€ ToJIe U
3.1 10 0 1
AIIEKTPOMarHUTH
BIC BOJTHBI
Hroro no pasneny 10

Pa3nen 4. CBeToBble SIBJICHUS
3aKOHBI
4.1 pacnpocTpaHEH! 3 0 1
s CBeTa

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
4a6



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
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 no pazgeny

3
Paznen 5. KBaHTOBBIE sIBJIeHUS
Hcnyckanue u bu6nuoreka [IOK
5.1 MOTJIOIICHHE 4 0 0 https://m.edsoo.ru/7f41a
CBETA aTOMOM 4a6
CrpocHme bubmuoreka [JOK
5.2 P 6 0 1 https://m.edsoo.ru/7f41a
ATOMHOTO s/Ipa
4a6
SnepHbie bu6mmorexa [JOK
5.3 P 4 0 0 https://m.edsoo.ru/7f41a
peakuuu
4a6
Hroro no pazgeny 14
Pa3nes 6. IloBTopuTe1bHO-0000 a0 1M MOAYJIb
[ToBTOpEHME N
o6o6menHe bu6mmoreka [IOK
6.1 4 0 0 https://m.edsoo.ru/7f41a
COJIepXKaHUs 436

Kypca QpU3MKu

Hroro no pazneny 4

OBIIEE

KOJIMYECTBO

YACOB I10 08 0 0

[NPOT'PAMME



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

IHHOYPOYHOE INTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uudposbie
Ne ni/m Tema ypoka Kontpoasnubsie IIpakTnyeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 Mexanndeckoe aBukKeHUEe. MarepuanbHas TOUKa. 1 0 0
Cucrema otcyera
bu6mmorexa [JOK
2 Hepemeruerite, nyTs 1 0 0 https://m.edsoo.ru/ff0ad474
bub6mmorexa [JOK
3 OmnpeneneHne KOOPAUMHATHI ABMKYIIETOCS Tela 1 0 0 httos://m.edsoo.ru/ff0ad19a
4 [Iepemenienue npu NpIMOIUHENHOM paBHOMEPHOM 1 0 0
JBUKEHUN
I'paduueckoe npecTaBieHne paBHOMEPHOTO bub6nuorexa LIOK
5) . 1 0 0
MPSAMOJIMHENHOTO JIBUKEHUS https://m.edsoo.ru/ff0ad8d4
6 [IpsimonuHEeitHOE PAaBHOYCKOPEHHOE BUKECHHE. 1 0 0
bu6mmoreka [IOK
7 14 PY 1 0 0
3Mettettie ckopoctit npi PY /L https://m.edsoo.ru/ff0adb18
8 [Tepememenue npu PY /1, [lepememienue nipu PY /] 1 0 0
0e3 HauaIbHON CKOPOCTH
Jlaboparopnas pabota Ne 1 «MccnenoBanue
9 ABHOYCKOPEHHOTO JIBIKEHUSI 0€3 HauaabHOM 1 0 1 bubmmorexa [JOK
P yerop A https://m.edsoo.ru/ff0ael76
CKOPOCTH»
10 OTtHocuTenbHOCTh ABUKEHUA. [IpoBepounas 1 0 0

pabotaNel «JIBr>keHHE C YCKOPEHUEM»


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

11 HNuepumansubie cuctemsl otcuéra [lepBoIil 3aK0H bubnuorexa [JOK
Hprotona https://m.edsoo.ru/ff0ae612
. . bu6mmoreka [JOK
12 Bropoii 3akon Herotona. PaBHoelicTByO1IIas cuita https://m.e dsogru 11086724
N bubmuoreka [IOK
13 Tpernit saxon Hyrorona. https://m.edsog ru/ff0ae982
bubmuoreka [IOK
14 CBoOoanoe magenue ten. HeBecomocThb httos://m.e dsogru I£10aeb6e
15 JlaGopatopnas pabora Ne 2 «MccnenoBanue bub6mumorexa LIOK
YCKOpPEHHUsI CBOOOHOTO TIAICHUSD https://m.edsoo.ru/ff0aeca2
16 JIB>xeHue Tena, OpoIIeHHOTO BBepX. Permenue
3a/1a4
bubmuotexa [JOK
17 Pemterne sagas https://m.edSO(I)l. ru/ff0aee28
18 3aKOH BCEMHUPHOTO TAroTeHus. Cuiia TSKeCTH Ha bubnmoreka [JOK
JOPYTrUX IJIaHETax https://m.edsoo.ru/ff0af738
19 [IpsmonnHeHOE U KPUBOJIMHEHHOE JBHXKEHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0afa26
20 JIBr>KeHuUe Tena 1Mo OKPY>KHOCTHU C TIOCTOSIHHOM TI0 bubnmoreka [JOK
MOJIYJIFO CKOPOCTBIO https://m.edsoo.ru/ffOaf8be
21 HckyccTBeHHble ciyTHUKH 3emutd. [IpoBepounas bu6muorexa IIOK
pabota No2 «OCHOBBI JUHAMHKI https://m.edsoo.ru/ffOafb8e
22 Nmnynbe Tena. 3aKOH COXpaHEHUs: UMITYJIbCa Bubmmoreia LIOK
https://m.edsoo.ru/ff0af044
23 Pewmenue 3amau
24 PeaktuBHOE nBMKeHUE. PakeTnl bubmmorexa TIOK

https://m.edsoo.ru/ff0af5f8



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

25

26

27

28

29

30

31

32
33

34

35

36

Mexanndeckas pa60Ta. 9Heer${ KHMHCTHYCCKAA U
INOTCHIMAJIbHAsA

BriBoj 3akoHa COXpaHCHUA MEXaHU4YeCKO OHCPIrun

KomnebarensHoe asmxenne. CBoOOIHBIE KOJIEOAHNUS.

KonebartenpHble cucTeMbl. BeTnunnsl,
XapakTepu3ymlnue KojaedaTenbHOe IBIKEHHUE.
MagTHuK

JlaGopatopnast pabota Ne 3 «MccnenoBanue
3aBHCUMOCTH MIEPHO/Ia U YACTOTHI CBOOOTHBIX
KoJe0aHui OT ATUHBI HUTH

["apmonrnueckue konebanus. 3aTyxaronme
KoJIeOaHus

Brinyxnennsie koieOanus. Pezonanc

Pacnipoctpanenue konedanuii B cpezie. BorHbL.
[IpoonpHBIE U TIOTIEPEUHBIE BOJTHBI

JliinHa BosiHBL. CKOPOCTH pacnpoCTpaHEHUs BOJIH
HcTounuku 3Byka. 3ByKOBbIE KOJIEOaHUS
BricoTa u TeMOp 3ByKka. ' poMKOCTB 3ByKa

PacnipocTpanenue 3Byka. 3ByKOBBIE BOJIHBI.
CkopocTb 3ByKa

OTtpaxeHnue 3Byka. 9X0. 3ByKOBOU pE30HAHC

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/ffOb0a84

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b0db8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmorexa [JOK
https://m.edsoo.ru/ffOb12fe

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0b20f0

37

Nurepdepennus 3Byka. [Ipoepounas padora Ne3
«Koiiebanus 1 BOIHBI»


https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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

38

39

40

41

42

MarnuTHOE 1oJjie U ero rpaduueckoe n3o00pakeHue.
HeonnopoaHoe 1 0THOPOAHOE MAarHUTHBIE OIS
Hanpasnenue Toka 1 HarpaBJIeHHE JIMHUHN €ro
MarHMuTHOTO TOJIS

O6Hapy>i<eHHe MAarauTHOIO I10JIA I10 €TI0 I[eﬁCTBHIO Ha
BJICKTpI/ILIGCKI/Iﬁ TOK. I/IH,Z[YKI_[I/IH MAaravTHOI'O ITOJIA

MarHuTHbIN NOTOK. SIBJIEHHUE 3JIEKTPOMArHUTHOM
WHIYKIUU

Hanpasnenue nanykumonsHoro toka. [Ipasuio
Jlenua

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

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

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

bubmuoteka [IOK
https://m.edsoo.ru/ffOb21fe

43

44

45

SAsnenune camounaykiuu. JlaboparopHas padora Ne
4« 3yueHune sIBICHUS SJIEKTPOMArHUTHOM
WHIYKIA»

[TonydeHnne nepeMeHHOro 3IEKTPUUECKOT0 TOKaA.
I'eneparopsl. Tparnchopmarop

3J’I€KTpOMaI‘HI/ITHOC IOJIC QHGKTPOMEII‘HI/ITHBIG BOJIHBI

[TpoBepounas pabora Ned «neKTpoMarHuTHbIC
B3aUMOJICHCTBUS»

46

47

Konnencarop. Konebarenpusiii koHTYp. [lomyuenue
AIEKTPOMArHUTHBIX KOJICOaHH

[TpuHIIMIIBEI paINOCBA3U U TEIEBUACHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

48

49

50

DJIeKTpoMarHuTHas npupoja ceeta. CKoOpocTh
cBeTa.CBETOBBIE BOJTHBI

IIpenomiienue ceera. IlokasaTens npeaoMIIeHUs

Paznoxxenue cBeTa B CIICKTP. III/ICHCpCI/IH CBCTa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b25f0

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

51

52

53

54

OmnsiTel Pe3epdopaa u nnanerapHas Mojienb aToma
[Toctynatel bopa. Moaens atoma bopa

Hcnyckanue u MOTIIONIEHNE CBETAa aTOMOM.
KBauTsl.

Jluneituateie criekTpsl JlaboparopHas pabota NeS5
«HabsmoaeHre TMHEHYaThIX CIICKTPOBY

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

bu6mmorexa [JOK
https://m.edsoo.ru/ffOb2c6¢c

55

SIBnenue PaaOaKTUBHOCTH KaK CBUACTCIILCTBO
CJIOKHOT'O CTPOCHUA aTOMOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

56

S7

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

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

58

59

60
61

62

63

64

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3c5c¢c

bubmuoreka [IOK
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

65

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



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

bu6mmoreka [JOK

66 1 0 0 https://m.edsoo.ru/ff0b4684
67 1 0
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0


https://m.edsoo.ru/ff0b4684

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

A.B. Ilepormkun «®Pusuka 9 knaccy, uznareabctBo «/Ipoda», Mocksa ,2018

METOAUYECKHE MATEPHUAJIBI JJIAA YUUTEJIA

A.E. Mapon. ®usuka — 9. Jlunaktudyeckue matepuansl. M: «Ipodar, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bub6muoreka I1OK https://m.edsoo.ru/ffOb3f2c


https://m.edsoo.ru/ff0b3f2c
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