


IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma no (u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJICHA HA OCHOBE
MOJIOKEHU W TpeOoBaHMI K pe3yiabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOMU
oOpa3oBaTenbHOU mporpaMMel, npeactasieHHbx B PI'OC 00O, a Taxke ¢ yuétoM ¢enepanbHON
paboueii nmporpammsbl BocriuTanusa U KoHuenimu npenogaBanus yueOHoro npeameta «Dusukay.

ConeprkaHue mporpaMMsl 1o (hpu3Kke HampaBIeHO HA (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYaroIMXcs U OPraHM3aLMI0 W3y4eHUs (UMK Ha JAEATEIbHOCTHOW ocHOBe. B
nporpaMMe 1O (HU3UKE YYHUTBHIBAIOTCS BO3MOXKHOCTH Y4YeOHOro TIpeAMeTa B pealu3aluu
tpeboBanuit ®PI'OC OOO Kk mMIaHUPYEMBIM JIMYHOCTHBIM W METalpeIMETHBIM pe3yJbTaTaM
00y4eHHs, a TAaK)Ke MEKIPEJAMETHBIC CBS3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[Iporpamma mo (u3MKe yCTaHaBIMBAET paclpe/eleHue yuyeOHOTro MarepHuaja Mo rojam
oOyuyeHus (mO KjaccaM), IMpelyiaraeT MPUMEPHYIO IIOCIEJOBATEIbHOCTh HU3YUYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COJACPKAaHUS U YyUETe BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

[Tporpamma no ¢usmke pa3paboTaHa C IENbI0 OKa3aHUS METOIUYECKON MOMOIIN YUYUTENO B
CO3JIaHMM paboyeil MporpamMmbl 0 Y4eOHOMY MPEIMETY.

dusnka SBIAETCS CHUCTEMOOOPa3yIOIUM JJIsl €CTECTBEHHO-HAYUHBIX YYEOHBIX MpPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SABICHHN, M3y4aeMbIX XUMHEH,
Ouosiorueil, acTpoHoMHe U (QuU3MUECKOW Teorpaduell, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpPeJoCTaBiseT HaumbOosee sCHble O0pasllbl NPUMEHEHHS HAy4YHOTO METo/a
MO3HAHUS, TO €CTh CIIOCO0a MOMYyYSHHs JOCTOBEPHBIX 3HAHUI O MUpe.

OnHa W3 THaBHBIX 3a1a4 (u3uyeckoro oOpa3oBaHUS B CTPYKType oOIIero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHMHM E€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaromuxcs.

Wzyuenne ¢usukn Ha 0a30BOM YpOBHE MPEAINONAraeT OBJAJCHHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

® HAYYHO OOBACHATH SBJICHHUS,
® OILIGHUBATh U IOHUMATh OCOOCHHOCTH HAy4YHOTO UCCIICAOBAHMS,



¢ HMHTCPIPCTUPOBATL HJAHHBIC MW HCIHOJb30BATH HAYYHBIC OOKA3aTCIbCTBA JIA
IMOJIYUCHU S BBIBOJOB.

enn wusydyenuss (U3NKKM HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUS OMNpPEICICHBI B
Konnenmuu npenonaBanus ydeOHoro mpenmera «Dusmka» B 00pa30BATENbHBIX OpPTaHH3AIUIX

Poccuiickoit ®enepanun, pealu3ylOMIUX OCHOBHBIE —00II€00pa3oBaTeNbHbIE  POTPAMMEBL,
yTBepxkAEHHON pemenneM Kosuterum MununcrepcerBa mnpocsemieHust Poccuiickoit ®Denepauuu
(mportoxkon ot 3 nexadps 2019 r. Ne [IK-48H).

Hean nzyvenus pu3nKu:

npuoOpeTeHue UHTepeca U CTPEMIICHHS 00YYaloIUXCsl K HAYyYHOMY M3YYEHHUIO MPUPOJIBL,
Pa3BUTHE UX MHTEJUIEKTYyaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TMPEJICTABICHUH O HAy4yHOM METOA€ TMO3HaHMA U  (opMupoBaHHE
HCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBIICHUSIM;

(opMHpOBaHKE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa HW3Y4YEHUS OCHOB CTPOCHUS
MaTepuH U GyHJAMEHTAIBHBIX 3aKOHOB (PH3UKH;

(opMHUpOBaHUE TIPEACTABICHUN O PO (U3UKU JUIS PA3BUTUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHi;

pa3BUTHE TIPEACTAaBICHUI O BO3MOXHBIX cdepax Oynymel mnpodeccrnoHaIbHON
NesITeIbHOCTH, CBSI3aHHOM C (DM3MKOHM, MOATOTOBKA K JaybHEiIIeMy OoOydeHHIO B 3TOM
HaIpaBJICHUU.

JIoCTIKeHHe 3TUX IeJiell mnporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3zoBaHMs 00eCIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a4a4:

npuoOpeTeHue 3HaHU| O AUCKPETHOM CTPOCHHMHU BEIIECTBA, O MEXaHWYECKUX, TETUIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

npuoOpeTeHne YMEHH ONMUCHIBATh U OOBSACHATH (PU3UUECKUE SBJICHUS C UCIIOIB30BaHUEM
IIOJIyYEHHBIX 3HAHUU;

OCBOCHHME METOJOB pEIICHUS MPOCTEUIIMX pPACYETHBIX 3a7ad C HCIHOJIb30BAHUEM
(bu3NIEeCKUX MO/IeNIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HaOII0aTh MPUPOTHBIC SBICHHUS M BBINOJIHATh OMBITH, J1a00paTOpHbIC
paboThl M OSKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C UCIOJIb30BAaHUEM H3MEPUTEIbHBIX
npubOpOB;

OCBOCHHME MPUEMOB paboTHl ¢ HHPOpPMaLUEl (QHU3NUECKOro COAEp)KaHUs, BKIIOYAs
MHPOPMALIMI0O O COBPEMEHHBIX JOCTWXKEHUAX (U3MKH, aHaIu3 H KPUTHYECKOE
OlLiIeHUBaHHE UHPOPMALINY;

3HAKOMCTBO CO cepamu nmpodhecCHOHATBEHOU NIEATEIBHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHUAX (PU3NUECKOI HAyKH.

[Tporpamma BKJIIOYAET IUTAHUPYEMBIE Pe3YyJIbTaThl OCBOCHUS Y4eOHOTO MpeaMeTa, COJepKAHNe
yueOHOro mpenMeTa M OpUEHTHpOBaHAa Ha pabory mo y4yeOHukam : «®Pusmka 9 kmace», A.B.

[épemukun, -M: [IpocBemenne, 2023r.

Ha usyuenue ¢pusuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO 00111eT0 00pa30BaHuUs
oTBOaUTCA 9 KIitacce — 68 yaca (2 yaca B HEJIENIO).



COJAEPKAHUE OBYYEHUA

Pa3nen 1. MexaHn4ecKHe IBJICHHUS.

Mexanudeckoe nBwxkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro JBWXKeHUs. PaBHOMepHOoe mpsAMoiauHenHoe nBwkeHue. HepaBHoOMepHOeE
psIMOJUHENHOE nBWKeHue. CpenHsas M MIHOBEHHAas CKOPOCTh Teja IpM HEPaBHOMEPHOM
JBHYKCHUH.

Yckopenue. PaBHOyckopeHHOE TpsiMOnuHEHOoe nBmwkeHue. CBoOomHoe mageHue. OTMBITHI
lNanunes.

PaBHOMepHOE nBWXEHHE MO OKpyXHOCTHU. Ilepmon m uactora obOpamienus. Jluneiinas u
YIII0Bask CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH Hbrotona. Bropon 3axon Herorona. Tperuit 3axoH Herortona. IlpuHnmn
CYNEPIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH I'yka. Cuina TpeHHs: CUJIa TPEHMSI CKOJIBKEHUS, CHJIa TPEHUSI TIOKO4,
JIpyTrue BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHA. YCKOpPEHHE CBOOOIHOTO MaJCHUS.
JBmxenue mianet Bokpyr Connua. [lepBas kocMudeckas ckopocTb. HeBecoMocTh u neperpyskH.

PaBHOBecue MarepuanbHOM Touku. AOGCOmMOTHO TBEPIOE Teno. PaBHoBecue TBEpIOTO Tema ¢
3aKPEIUIEHHON OCBIO BpaleHus. MomMeHT cuibl. LIeHTp TskecTH.

Nmnynse Tena. M3meHeHne umnyibca. Mmmysnbc cuiibl. 3aKOH COXpAaHEHHWsS HMMITyJbCa.
PeakTuBHOE ABUKECHUE.

Mexannueckass pabota M MOIIHOCTh. PaboTa cui TsoKecTH, ynpyroctd, TpeHus. CBs3b
sHeprun u pabothl. lloTeHnManbHas >HEPrus Teja, MOJHATOTO HAJ IMOBEPXHOCTHIO 3EMIIH.
IloTreHunanbHas 3Heprusi cxatoil npykuHbel. Kunernueckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruM. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HabmoneHne MexaHHUECKOTo JBM)KEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.



A

7.

8.

9.

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

CpaBHeHHE NIyTel U TPAEKTOPHI ABMKEHHS OJHOIO MU TOTO K€ TeJa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenne CKOpoCTH U yCKOPEHHUSI IPSAMOIUHEHHOTO JBUKEHUS.

HccenenoBanue npu3HaKoB paBHOYCKOPEHHOT'O IBHIKCHMUS.

HabmtoneHue nBHKeHUs Tea 10 OKPYKHOCTH.

Habmtonenne MexaHMYECKUX SIBJICHUH, NMPOUCXOAAIINX B cucTreMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JBIMKEHHH OTHOCUTENIBHO KaOMHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHMS T€Jla OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CHUJIBL.
Habmntonenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUY TEJI.

N3meneHue Beca Tena Ipu yCKOPEHHOM JIBHKCHUU.

Ilepenava ummyibca Ipy B3aMMOIECHCTBUU TEIL.

[TpeoOpazoBaHus HEPTUU NP B3aUMOACHCTBUH TEIL.

CoxpaHeHHre UMITyJIbca IPU HEYIIPYTOM B3aUMOAECUCTBUH.

CoxpaHeHue UMIyJbca Mpu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

HabmtoneHne peakTHUBHOTO JABHXKCHHSL.

CoxpaHeHne MEXaHUYEeCKOH SHEPTHH MTPU CBOOOTHOM aICHUH.

CoxpaHeHHe MEXaHMYECKON YHEPIUM NP IBUYKEHUU TeJIa MO/ IEHCTBUEM IIPYKUHBI.

Jlabopamopuwie pabomost u onvimel.

1.

*®

10.

11.

KoHcTpynpoBanue Tpakra [uid pa3rOHa W JajJbHEHIIEr0 PaBHOMEPHOTO JBUKECHHS
LIapUKa WIH TEIEKKH.

Omnpenenenue cpenHeil CKOPOCTH CKOJNBXEHHS Opycka WM ABIDKEHHS IIapHKa IO
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHne YCKOPEHHMsI Tela IPU PABHOYCKOPEHHOM JBMKEHMM IIO HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IYTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBHXXEHHUU O€3
Ha4aJIbHOW CKOPOCTH.

ITpoBepka rUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JIBWKEHHMU 0e3 HaualbHOM CKOPOCTH
IIyTH OTHOCATCS KAK Psii HEYETHBIX YHUCEI, TO COOTBETCTBYIOIUE IIPOMEKYTKA BPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHs CKOJIBKEHHS OT CHJIBIL HOPMAJIBHOI'O
JaBJICHHUS.

Onpenenenne k03 uimeHTa TpeHus! CKOIbKEHHS.

Omnpenenenne xKECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CWJIBI TPEHHs TMPH PABHOMEPHOM JIBIDKCHMHM Tella IO
TOPU30HTAIBLHON IIOBEPXHOCTH.

Omnpenenenue paboOTHl CHWIIBI YOPYrocTH TMpPH TNOABEME TIpy3a C HCIOJIb30BaHUEM
HETIOABMKHOTO U TIOABH>KHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXpaHEHUS YHEPTUH.

Pasnen 2. Mexanndyeckue Koj1e0aHUsI M BOJIHBI.

Konebarenbnoe nBuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJEOaHWIl: IMepHOA, dYacTora,
aMIMTyna. MareMaTudeckuil W NPYKMHHBIA  MasTHUKU. [IpeBpamienue osHepruu 1pu
KoJIe0aTeIbHOM JIBUKCHUU.

3aryxatomue kojeOaHus. BpiHyXIeHHble Konebanus. Pe3onanc. MexaHW4ecKue BOJHBI.

CpolicTBa MexaHM4eCKUX BOJH. [Ipo1osibHBIE U MONIEpEYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4eCKre BOJIHBI B TBEPAOM TEJIE, CEHCMUUYECKHE BOJIHBI.



3Byk. 'poMKOCTb 3ByKa U BbIcOTa TOHa. OTpaxkeHue 3Byka. HGpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. Habmonenue konebaHuit Te moj AEUCTBUEM CHIIBI TSHKECTH M CHIIBI YIPYTOCTH.

2. Habmonenue konebaHuil rpy3a Ha HUTH U Ha MIPYKHUHE.

3. HabmioneHue BbIHYKICHHBIX KOJIEOaHUI U pe30HaHca.

4. PacnpocTtpaHeHue NpoAOIbHbBIX U MONEPEUHBIX BOJIH (HAa MOJIETN).

5. HabmioneHue 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTUYECKMH pE30HaHC.

Jlabopamopuwvie pabomot u onvimel.

1. Ompenenenue 4acTOTHI U EPUOJIA KOJICOAHUI MaTEeMaTHIECKOTO MAasgTHUKA.

2. OrmpeneneHue YacTOTHI M EPUO/Ia KoJIeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBHCHMOCTH TepuoJa KojeOaHHH MOJBEIIEHHOTO K HUTH TIpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTH Tepuoja KoyeOaHWH TMPYKHMHHOTO MAasTHHKAa OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH MepHOa KOJIeOaHUH Ipy3a, MOABEIIEHHOIO K HUTH, OT Macchl
rpysa.

6. OnbITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh NEpHOa KoJeOaHU MPY>KUHHOTO MasTHUKA
OT Macchl I'py3a U )KECTKOCTH MPYKUHBL.

7. W3mepeHue yckopeHUsi CBOOOTHOTO MaICHUS.

Pazpnen 3. DiieKTpOMArHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE MoJje. DJIEKTPOMarHuTHbIE BOIHBL. CBOMCTBA AJI€KTPOMATHUTHBIX BOJIH.
[Tkana 3neKTpOMarHUTHHIX BOJIH. MICIIOJIb30BAHUE DIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpomMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHoBrIe cBONMCTBA CBETA.

Jlabopamopuwvie pabomot u onvimel.

1.

W3ydenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBbIO MOOMIIBHOTO TesedoHa.

Paszgen 6. CBeToBbI€E ABJICHUS.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliojkeHNE CIIEKTPATBHBIX I[BETOB.
Jucnepcus ceera.
Jemoncmpayuu.

1.

Pasnoxxenue 6emoro cBeta B CIIEKT).

2. Ilomy4enue 6e10ro cBeTa Mpu CI0KEHUH CBETa Pa3HbIX LBETOB

Jlabopamopuwvie pabomot u onvimel.

1.
2.

OMnBITH IO Pa3IOKEHUIO OENIOro CBETa B CIIEKTP.
OnpbITHl MO BOCHPHUATUIO LBETA NPEIMETOB NpPU HX HAOIIOJEHUM dYepe3 I[BETOBBIC
(GUIBTPEI.

Pa3zgen 5. KBaHTOBBIE IBJICHUS.

OmnbiTel Pesepdopna u minanerapnas moaens atoma. Mognens atoma bopa. Mcmyckanue u
NOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHUaThle CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- u ramma-mznydeHus. CTpOeHHE aTOMHOIO sJIpa.
Hyknonnas wMogxens aromMHoro spapa. HM3orombel. PannoaktuBHble mnpeBpauieHusd. llepuon
nojypacnaza aTOMHBIX SIAED.



AnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MAacCOBOIO YMCEN. DHEprusi CBA3M
aTOMHBIX sgep. CBs3p Macchl M dHepruu. Peaknuu cuHres3a u aeneHus saep. McTouHukM sHeprun
ConHua u 3BE31.

SAnepHas oHepreTuka. JIeMCTBUS paAMOAKTUBHBIX U3JIy4YECHUN Ha )KUBbIC OPTaHU3MBI.

Jemoncmpayuu.

CrieKTpsl U3ITy4€HuUs U MOTJIOIIEHNUS.

CrieKTphl pa3IMyYHbIX I'a30B.

CrnexTp Bomopoa.

Habmtonenue TpexoB B kamepe BuibcoHa.

Pabora cuérunka MOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus uzinydeHust NpupoaHbIX MUHEPAJIOB U MPOJYKTOB.

ﬂaﬁopamopnue padomul u onvimol.

1. HalmoneHue CIIOMIHBIX U JIMHEHYATHIX CHEKTPOB U3ITyUCHHS.

2. HccnenoBaHue TpPEKOB: HU3MEPEHHE HHEPrMM YacTULBI 10 TOPMO3HOMY MHyTH (IIO

¢dororpadusm).

3. U3mepeHue paaroakTUBHOTO (OHA.

Pasnen 6. Crpoenue u 3Bosmonusi ConHe4YHOH CHCTEMBI.
Crpoenue u 3Bosonus Beenennoit. Coctas, ctpoeHue u npoucxoxaeHue CoaHeuHONW CUCTEMBI.

I

bonpmne mutanersl ConHeuHoil cucteMbl. Manble Tena CoIHEYHON CUCTEMBI.
CrpoeHnue, usyuenus 1 1 3Bosmonus CoaHIa U 3BE31.

Pasnen 7. IloBTopuTe1bHO-00001IIAI0IN I MOTYJIb.

[ToBTOpPUTENHEHO--0000IAIOIINK MOTY b MPEAHA3HAYEH Il CUCTEMATH3alMd U 0000IIeHUs
MIPEIMETHOTO COZACPIKAHUS U OMbITAa JAEATEIBHOCTH, TPUOOPETEHHOTO MPHU M3YYEHHUH BCErO Kypca
¢u3uKy, a TaKKe U MOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY AK3aMEHY IO (U3UKE s
o0yyaromuxcs, BEIOPaBIIMX 3TOT yUEOHBIH MpeMeT.

IIpu n3yuyeHun JAaHHOIO MOAYJS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI EATENBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIEYMBACTCS JOCTHKEHUE MPEAMETHBIX M METAIPEAMETHBIX TUIAHUPYEMbIX
pe3yabTaToB 00yueHUs, (OPMHPYETCS €CTECTBEHHOHAyuyHasi I'PaMOTHOCTh: OCBOCHHE HAy4YHBIX
METOZIOB HCCIICIOBaHMs SIBICHUNA TPUPOABI M TEXHUKH, OBJIAJCHHE YMEHUSAMH OOBSICHSITDH
¢bu3nueckue SABICHUS, IPUMEHSS MTOJyUYeHHbIE 3HAHUA, PEelIaTh 3aJa4d, B TOM YHCJIe KaYeCTBEHHbIC
U KCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATIBHO NEATENBHOCTHBIA XapaKTep AAHHOTO pas3zeiia peaju3yeTcsl 3a C4€T TOro,
4TO 00y4Yarolrecs BhIMOIHAIOT 33aHus1, B KOTOPBIX UM IPeJIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUH pacro3HaBaTh U HAyYHO OOBACHATH (pU3MUYECKUE SBICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHON KU3HU;

UCTIOJIb30BAaTh HAyYHBIE METO/bI HCCIIEOBAaHUS (PU3MUYECKUX SBICHUH, B TOM YHUCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYUYEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4yHbIE OCHOBBI HauOojiee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTHUYECKOIO HCIOIb30BaHUS Pa3IMYHbIX MCTOYHHMKOB HHEPIMHM Ha OCHOBE 3aKOHA
IIPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3ydenne ¢u3nku HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HANPABIECHO HA JOCTHIKCHHE
JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.



B pesynaprare wu3yueHus (U3MKM Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs Yy
oOyyarorerocst OyyT copMHUPOBAHBI CIIEIYIOIIUE TUIHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:

® TpOSIBIICHHME MHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHUHCKON (pusnyeckont
HayKH;

®  IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX--(HU3HKOB;

2) rpaKIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJEHUH OOIIECTBEHHO 3HAYUMBIX U ITHYECKHX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM MPUMEHEHHUEM JTOCTHKECHUN (PU3UKH;

®  0CO3HAHME BA)KHOCTU MOPAJIbHO--3TUUECKUX MPUHIIUIIOB B ACATEIBHOCTH YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

®  BOCIPHUATUE ACTETUYECKUX KadyecTB (pU3MUECKOW HayKu: €€ TapMOHHUYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MIO3HAHHUS:

®  0OCO3HAHME IIEHHOCTU (PU3NYECKOI HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUH, BAXKHEUILIEH COCTABIIAIONIEH KyIbTYpPBI;

®  pa3BHUTHE HAYYHOM JTI0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbS M SMOLMOHAIBHOI0 0JIATONOTYYHS:

® 0CO3HaHHE LIEHHOCTH Oe30macHOro obpasza >KM3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHUPE,
BO)XHOCTHU TIPaBHJI 0€30MAaCHOTO MOBEIEHHs Ha TPAHCIIOPTE, HA JIOpOrax, ¢ MEKTPHUYECKUM U
TETIOBBIM 000PYAOBAaHHEM B JOMAIIHUX YCIOBUSX;

e CcpOpMHPOBAHHOCTH HaBbIKa pe(IeKCHH, MPU3HAHUE CBOETO NpaBa Ha OMIMOKY M TaKOTO Ke
IpaBa y Jpyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHHUSA:

® aKTHBHOE y4yacTHe B PELICHMM MPAKTHUYECKHX 3ajad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aIK, ropoja, Kpasi) TEXHOJIOTUYECKON U COLMAIbHOW HANPaBJICHHOCTH, TPEOYIOIIHNX B
TOM 4HCJIe U PU3NIECKUX 3HAHUM;

e [] MHTepec K MPaKTHYECKOMY M3YUYEHHUIO POoEeCcCUuid, CBSI3aHHbBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUS:

e [JopueHTanmus Ha NpUMEHEHHE (U3MYECKUX 3HAHMWA Ui pelIeHus 3aJad B o0jacTu
OKpY’KalolIel Cpe/ibl, TUIAHUPOBAHMS MOCTYIIKOB M OLICHKH MX BO3MOXHBIX MMOCIEACTBUI s
OKpYKarolle Cpebl;

®  OCO3HAHHE TI00ATBFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U IMyTel UX PEeLICHHUS;

8) apanTanuu K U3MEHAIOIMMCS YCJIOBUAM COUMAIbLHOI U NPUPOIHON cpebl:

e TOTPEeOHOCTh BO B3aMMOJEHCTBHHM IPH BBIIIOJHEHUU HCCIEIOBAaHUNA U MPOEKTOB (pr3nyeckon
HaNpPaBJICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUAM JIPYTHX;

®  TIOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1eATEIIbHOCTB;

® TOTPeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHHIA, B TOM 4YuClie (POPMYIUPOBATH UACH, TOHSITHUS,
THIIOTE3BI O (PU3NIECKUX 0OBEKTaX U SIBICHUSX;

® 0OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

® IUIAHMPOBAHHE CBOETO PA3BUTHUS B MIPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

® CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aWMOCBSI3M MPUPOJBI, OOLIECTBA M HKOHOMHKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;



®  OLICHKA CBOUX JCHCTBUI C yUETOM BIMSIHHUS Ha OKPYXKAIOIIYIO CPely, BOZMOXKHBIX INI00ATbHBIX
HOCJIENCTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbpTare ocBOEHUs IpOrpaMMsbl 10 (PU3KMKE Ha YpPOBHE OCHOBHOT'O 00IEro o0pa3oBaHUs
y oOyuatomerocss OyayT c¢hopMHpOBaHbI MeTamnpeaMeTHble pe3yJbTaThl, BKIIOYAIOIINE
MO3HABATENIbHBIC yHUBEpCaJbHbIE YyueOHble JCHCTBUS, KOMMYHUKAaTHBHBIC YHHBEpCaJlbHbIC

yueOHbIe JIeMCTBUS, PETyIATUBHBIC YHUBEPCAIbHBIC yUeOHbIE ACHCTBUS.

ITo3naBaTenbHBIC YHHBeEpPcaJdbHbIe YUeOHbIE JeHCTBUS

Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBIICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKAIIMN, OCHOBAHUS JUIsl 0000LIIeHUS U
CpaBHEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMsS B paccMaTpUBaeMBIX (pakTax, MaHHBIX U
HAOJIOACHUAX, OTHOCAILIMXCS K (PU3UUECKUM SIBICHUSM;

BBISIBJIATE NIPUYUHHO--CJICICTBEHHBIC CBSI3UM IPH HM3yYCHUHM (PHU3UUECKUX SBICHUH U
MPOIIECCOB, JIeNaTh BBIBOABI C HCIOJIb30BAaHMEM JEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEITHUYNH;
CaMOCTOSITENIFHO BBIOMpaATh croco0 pemieHus: yueOHo# (u3ndeckoit 3amaun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pELICHHsA, BBHIOOp Hambosiee TMOAXOIAIIETO C  y4&TOM
CaMOCTOSITENIEHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBaTe/ILCKHeE AeliCTBUSA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEINbCKIUI HHCTPYMEHT TIO3HAHHS,

MPOBOANTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUTAHY OIMBIT, HECIOXKHBIN (DU3MUeCcKHii
AKCIIEPUMEHT, HEOOIBINIOE HCCe0BaHNEe (U3UUECKOTO SIBIICHHUS,

OIICHMBATh HA MPUMEHUMOCTH W JIOCTOBEPHOCTH HH(OpPMAIMIO, TOIYyYEHHYIO B XOJIe
WCCIICIOBAHUS W YKCIIEPUMEHTA;

CaMOCTOSTENILHO (POPMYITHPOBATH 0OOOIICHUS U BBIBOABI IO pe3yIbTaTaM MPOBEAEHHOTO
HaOJIIOIEHHUS, OIIBITA, UCCIIEOBAHUA,

MPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3MUYECKUX IMPOIIECCOB, a TAKKE
BBIJIBUTATh TIPE/IONIOKEHUsI 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Padora ¢ undopmanmueii:

NPUMEHATh PA3JIMYHbIE METOJAbI, MHCTPYMEHTHI W 3alpochl MpU TOUCKE U OTOOpe
MH(OPMALIUY WK TaHHBIX C YYETOM IMpeIOKEeHHON yueOHoM (pusnyeckoit 3a1aum;
aHaJM3UpPOBaTh, CHUCTEMATU3UPOBATh U HUHTEPIPETHPOBATH WH(GOPMAIMIO PAZTHUHBIX
BUJIOB U (DOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMAJbHYIO (OpPMY TMpeacTaBieHUs HHGOpMALMU U
WUTIOCTPUPOBATh pELIaeMble 3aJauyd  HECIOXXKHBIMH CXEMaMM, JIuarpaMMaMu, WHOU
rpaduKoi U X KOMOUHALIUSAMHU.

KoMMmyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:



B X071e 00Cy>KAeHus1 yueOHOro MaTepuaa, pe3yabTaToB JaOOpaTOPHBIX paboT U MPOEKTOB
3aJaBaTh BOIMPOCHI TI0 CYIIECTBY O0OCYk/1aeMON TeMbl M BBICKAa3bIBAaTh WU, HALICICHHBIC
Ha pellIeHue 3a1auu U NMoAepKaHue 0JaroKenaTeIbHOCTH OOIEHMS;

COIOCTABJIATh CBOM CYXJAEHHUS C CYXICHUSAMH JpPYyTUX YYaCTHHKOB JIHAJIOTa,
OOHapy>KUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyONMMYHO  TPEACTABIATH  PE3yJNbTaThl  BBIOJHEHHOTO  (PU3MYECKOrOo  OMbITa
(3KCTIepUMEHTA, UCCIIEI0BAHMS, IPOEKTA);

MOHUMATh M HUCIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW U WHAMBUIYAIbHON paboOTHl IpU
pelIeHNH KOHKPETHON (PU3NYECKOi MPoOIIeMBbl;

[IPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH JEUCTBUSA 10 €€
JOCTIDKEHHIO: PacHpeeNisiTh poJid, OOCYXIaTh MPOLECCHl U PE3yIbTaThl COBMECTHOU
paboTbl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBIMOJIHATE CBOIO YacTh pPa0OTHI, JIOCTUTAs KAaueCTBEHHOTO pe3yibTara IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JACUCTBUS C APYTUMH WICHAMH KOMaHIbL;

OLIEHUBATh KaueCTBO CBOETO BKJIAJA B OOLIMH MPOIYKT MO KPUTEPHUSM, CAMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJIbHbIe yUeOHbIe NelicTBUS

Camoopranusanms:

BBISIBJIATH NMPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CHUTYallUsX, TPEOYIOMIUX Ul PELICHUs
¢bu3nUecKrux 3HAHUMH;

OPUEHTUPOBATbCS B PA3IMUYHBIX MOJIXOAAX MPHHATUS pEIIeHUH (MHIUBUAYaTBHOE,
MIPUHATHE PELICHHS B TPYIIIE, IPUHATUE PEIICHUH rpynmoii);

CaMOCTOSITENIFHO COCTABJIATh AJTOPUTM pelIeHus (U3NYECKON 3aJaud WM IUlaHa
UCCIICZIOBAaHUSI C YYETOM MMEIOIIMXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeAjaracMble BApUaHThI pEIICHUI;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, IMOLMOHAIbHBIA HHTEJLJIEKT:

JaBaTh aIeKBaTHYIO OIICHKY CUTYalluu U MpeJyiaraTh IUlaH e€ N3MEHEHHS;

OOBSICHATh MPUYMHBI JOCTIKEHHUS (HEIOCTH)KEHUS) Pe3yJIbTaTOB NESTEIHLHOCTH, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATENBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS (HU3NYECKOTO
UCCIICZIOBAaHUsI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HW3MEHHMBIIUXCS
CUTYyallUi, yCTAHOBJICHHBIX OIIHNOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHSIM;

CTaBUTH ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ CIOpa WIM JUCKYCCHU HAa HAYYHYIO
TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOro;

NpU3HABaTh CBOE IMpaBO Ha OMMOKY MNpU peHIeHWH (U3NYECKUX 33a7a4 W B
YTBEP)KICHHUAX HAa HAYYHbIE TEMBbI U TaKOE K€ MPaBo APYTOro.

INPEAMETHBIE PE3YJIBTATbBI



K konHmy oOydeHuss B 9 Kiacce INpeIMETHBIE pe3yJbTaThl HAa 0Aa30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHU:

UCTOJNb30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuanbHas TOYKA, TPACKTOPHS,
OTHOCHTEJIFHOCTh MEXAaHWYECKOIro IBMXKEHUs, Aedopmanus (ymnpyras, macTudeckas),
TpeHHUe, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPETpy3KH, LIEHTP TSHKECTH,
abCOMIOTHO TBEPIOE TeNo, LEHTP TKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKUE
KosieOaHUs M BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, HJIEKTPOMArHUTHbBIE BOJIHBI, IIIKaAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
U TOTJIOLICHHUS, anb(a-, 6eTa- 1 TaMMa-u3ITydeHHsl, U30TOIIbI, SJIepHasi SJHEPreTHKa;
pa3nuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEpPHOE TNPSMOIUHEHHOE IBH)KEHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JIBUXKEHHE, CBOOOJHOE MAaJCHHUE TeJ, PaBHOMEPHOE
JBMKEHUE 110 OKPY>KHOCTH, B3aMMO/ICHCTBHE TEJI, PEAKTUBHOE IBUKEHUE, KOJeOaTebHOe
JBIDKEHHUE (3aTyXalollre U BBHIHYXJICHHBIC KoJeOaHUs), pe30HaHC, BOJIHOBOE IBIKEHHE,
OTpa)KeHHE 3BYKa, MPSIMOJIIMHEHHOE pacIpOCTpaHEHUE, OTPAKECHUE U TIPEIOMIICHUE CBETa,
MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jIoKEHUE OEJIOro CBETa B CHEKTP U CIOXKEHHE
CIEKTPAJIBbHBIX  I[BETOB, JUCHEPCHUS  CBETA, ECTECTBEHHas  PaJMOAaKTUBHOCTB,
BO3HUKHOBEHHE JIMHEHYATOr0 CIEKTpa HU3IY4YECHHs) IO OINUCAHMI0O HMX XapaKTEePHBIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIMIUX JaHHOE (PU3MUECKOE SBICHUE;
pacro3HaBaTh MPOSBICHUE M3YyUYCHHBIX (PM3WYECKHUX SIBICHUI B OKpYyXarolem mupe (B
TOM uuclie (pU3MUECKUE SIBJICHUS B MPUPOJE: NMPUIMBBI U OTJIMBBI, JBWKCHHUE IJIAHET
ConHe4HOM CUCTEMBI, PEaKTUBHOE ABIKEHHE KHBBIX OPTaHU3MOB, BOCHPHUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAaMH, 53XO0, IIBETa Tel,
ONTHYECKHWE  SBJICHUS B  TOpUpoie,  OHONOrHYecKoe  JEWCTBHE  BHJIUMOTIO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO M3IYYCHUH, ECTECTBEHHBIN paJlOaKTUBHBIN (OH,
KOCMHMYECKHE JIyYd, PAJAMOAKTHBHOE H3JIy4Y€HHE NPUPOJHBIX MHHEpAJIOB, JeiicTBHE
pPalMOAKTUBHBIX M3JIy4€HHH Ha OpraHu3M 4YeloBeKa), MpU OTOM IEPEBOJUTH
MPAaKTUYECKYI0 3aJadyy B Yy4yeOHYIO, BBIACISATH CYIIECTBEHHbIE CBOMCTBA (IIPHU3HAKH)
(bU3NYECKUX SIBICHUIA;

OIMCHIBATh M3yUCHHBIC CBOMCTBA TelN M (PU3MUECKHUE SIBICHUS, UCIOIB3Ys (PU3NUECKUE
BEJIMYUHBI (CpeAHAS M MTHOBEHHAs CKOPOCTb Tejla NPH HEPAaBHOMEPHOM JBIIKECHHH,
YCKOpEHHUE, epeMeIlieHHe, My Th, YII0Bas CKOPOCTh, CUJIa TPEHHsI, CUJIa YIPYTOCTH, CUIIa
TSDKECTH, YCKOPEHHE CBOOOJHOTO MaJeHUs, BEC Tela, UMIYJbC Telld, UMIYJIbC CHIIBI,
MeXaHu4eckass paboTa M MOILIHOCTb, MOTEHIMAJIbHAs HSHEPrus Tena, MOJHATOrO Hal
MOBEPXHOCTBIO 3E€MJIM, TOTCHLIMAIbHAs DJHEPrusl CXKATOW TNPYKUHBI, KHHETHYECKas
SHEprus, MoJHasi MEXaHU4YecKasi SHEeprusi, IepruoJ U Y4acToTa KojieOaHuM, IJIMHA BOJIHBI,
T'POMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHHS CPE/ibl), U
ONMCAaHUM TMPABUIBHO TPAKTOBaTh (PU3MUYECKUIl CMBICT HCHONb3YEMBIX BEJIMYHH,
0003HaYeHHUS U EOMHHUIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (HOPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEIMUYMHY C APYTUMH BEITUYWHAMH, CTPOUTH TpaUKu HM3yUCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA TelN, (PU3MUECKUE SIBICHHUA M MPOLECCHI, HCIONB3YS 3aKOH
COXpAaHEHMs SHEPrHM, 3aKOH BCEMHPHOIO TATOTCHMS, NPUHIUN CYHEpHO3HMLMU CHII,
NPUHIIUI OTHOCHTENBbHOCTH ['anmiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs] MMITYJIbCa,
3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsAA0BOTO U MaCCOBOTO



qHcea NPU SIEPHBIX PEaKIMAX, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U
3aIMCBIBAaTh €70 MATEMAaTHUECKOE BBIPAKECHUE;

OOBSICHATH (PU3NYECKHE MPOLECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyalui
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYUHHO--CICICTBECHHbBIE CBSA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX IIaroB ¢ OMOpPOH Ha 2—3 M3yYEHHBIX CBOWCTBA
(bu3nUeCKuX SBICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a1aun (ONMUPAIOIIMECS Ha CHCTEMY M3 2—3 ypaBHEHUil), HUCHOJIb3YS
3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAaJIH3a yCIOBUS
3aJaud  3allUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOMIME WIM H30BITOUHBIC
JaHHbIe, BBHIOMpATh 3aKOHBI U (OPMYJbI, HEOOXOAWMBIE ISl PELICHHS, NPOBOAUTH
pacuéThl M OLICHUBATh PEATUCTUYHOCTH MOJIyY€HHOTO 3HAaUYEHUs (PU3HMUECKON BETUYMHBI;
pacro3HaBaTh MpoOJIEeMbl, KOTOPhIE MOXKHO PELIMTH MPU MOMOIIU (PU3UUIECKUX METOJIOB,
UCTOJNB3ysd ONUCAHWE WCCICAOBAaHUS, BBIACIATH MPOBEPIEMOE IPEAINONIOKEHHE,
OLICHUBATh MPABUIBHOCTH IMOPSAIKA TPOBEACHHUS HCCIEAOBAaHMS, JeNaTh BbIBOJHI,
MHTEPIPETHUPOBATH PE3YJIbTAaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJIUTH OIBITHI IO HAOIOACHUIO (PU3NUECKUX SBICHUN WM (PU3NUYECKUX CBOWCTB Tell
(u3yyenue BTOporo 3akoHa HBIOTOHA, 3aKOHa COXpaHEHHs SHEPIHH, 3aBHCUMOCTH
nepuosia KouebaHui MpyKMHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTbh OT aMIUIMTYJbl MalblX KoJIeOaHWH, MPSIMOJIMHEHHOE paclpocTpaHeHHE
CBETa, pasjiokKeHHue OeJoro cBeTa B CIEKTpP, U3yUYEHHE CBOWCTB M300paKEHUS B IJIOCKOM
3epKajie U CBOMCTB M300pa)kKeHUs MpeaMeTra B coOMparomiell JHH3e, HaOIIoJeHue
CIUTOIITHBIX U JIMHEHYATBIX CIIEKTPOB M3IYUYCHHUs): CAMOCTOSTENLHO COOMPATh YCTAHOBKY
u3 u30bITOUHOr0 Habopa 00OpYyNOBaHMSA, OMHCHIBATH XOJ OIBITA M €ro pe3yJbTaThl,
(bopMyIHpPOBATH BHIBOBI;

NPOBOJIUTH TPU HEOOXOAWMOCTH CEpUIO0 MPSMBIX HM3MEpPEHH, ONpeaessisi CpeaHee
3HaYeHHE U3MepseMoil BelMMYMHBI ((POKycHOE paccTosiHUE COOMpAIONIeH JIMH3BI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEpUTENLHOTO Tpubopa);

MPOBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HCIOJIb30BaHUEM
NPSMBIX U3MEPEHUH (3aBUCHUMOCTD ITyTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JIBHKEHHUU
0e3 HavyaJbHOM CKOPOCTH, MEpuojia KoJeOaHUl MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yTJa OTPAXEHHUS CBETa OT yIJia MaJeHUs M yria MPeJOMJICHUS OT
yriia TajeHus): IUIAHHUPOBATh HCCIIEAOBAaHHE, CAMOCTOATENBHO COOMpaTh YCTaHOBKY,
(uKCUpOBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (PU3MUYECKUX BEIUYMH B BHJE
TabauIl U TpaduKOB, A€7aTh BRIBOABI 110 pe3yJIbTaTaM UCCIIET0BaHMS;

NPOBOJUTH KOCBEHHBbIE M3MEpeHHs] (PU3MUECKUX BeIMYMH (CpedHssI CKOPOCTh U
YCKOpPEHHE Tela MpU PaBHOYCKOPEHHOM JBIKEHHH, YCKOpEHHE CBOOOJIHOIO TMaaCHHS,
KECTKOCTh TPYXKHUHBI, KOIYOUIMEHT TPEHUS CKOJIbKEHHs, MeXaHudeckas pabora u
MOIITHOCTh, YacTOTa M MEPHUOJ KOoJIeOaHUH MaTeMaTHYECKOTO U MPYXHUHHOTO MasTHUKOB,
OIITHYECKasl CHjla COOMPAIOIIEH JIMH3bI, PATUOAKTUBHBIA (OH): IUIAHUPOBATH U3MEPEHUS,
coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M  BBINOJHATH HM3MEPEHHS, CIEays
NPE/UIOKEHHOW WHCTPYKIMH, BBIYUCIATH 3HAUYEHHE BEIMYMHBI M  aHAIU3MPOBATH
IIOJIyYEHHBIE PE3yJIbTaThl C Y4ETOM 3aJaHHON MTOTPELUIHOCTH U3MEPEHUN;

coOmogaTh TpaBUiIa TEXHUKM OezomacHocTH Tpu  pabore ¢ 1abopaTOPHBIM
o0opynoBaHuEM;



pa3nuyaTh OCHOBHBIEC MPU3HAKU U3YyUEHHBIX (PM3UUECKUX MOJENCH: MaTepraabHas TOUKa,
abCOMIOTHO TBEPOE TENO, TOUCYHBIH MCTOYHHUK CBETA, JIyd, TOHKas JIMH3a, IUTAHeTapHas
MOZEJIb aTOMa, HYKJIOHHAsI MOJI€Ib aTOMHOTIO sI1pa;

XapaKTepu30BaTh MPUHIIHUIIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB U TEXHUYECKHX YCTPOUCTB
C OIIOPOM Ha MX ONMCAHMS (B TOM YMCIIE: COUAOMETP, JaTYUKU MTOJI0KEHUSI, pACCTOSHUSA U
YCKOpEHHsI, paKeTa, 3XOJOT, OYKH, MEPUCKOM, (oToammapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKON, JO3UMETp, Kamepa Buibcona), ucnonap3yss 3HaHHA O CBOMCTBax
(bu3NYecKuX SBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

HCIIOJIB30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKM H3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTMUYECKUX IPOIECCOB NPU PELICHUH Y4eOHO--
NPAaKTUYECKUX 33734, ONTHUYECKHE CXEMbI JUIsI MOCTPOEHUS H300paKCHHUH B IUIOCKOM
3epKajie ¥ cOOMparomieit TnH3e;

NPUBOAUTH TpPUMEpHl  (HAXOOUTh HWHPOPMALMIO O MPUMEPax) MPAKTUIECKOTO
UCTOJNb30BaHUS (PU3MUECKUX 3HAHMKA B TMOBCEJHEBHOM JKU3HU Ui OOecredeHus
0e30macHOCTH TMpH oOOpalleHMH ¢ M[OpudopaMM M TEXHUYECKHMHU YCTPOHCTBAaMHU,
COXpaHEHHUS 37I0POBbsl I COOIIOJICHHUSI HOPM HKOJIOTHYECKOTO MOBEACHHS B OKPYXKaroIei
cpene;

OCYIIECTBIIATh MOMCK HMHpoOpMauuu (Qusnueckoro coaepkanuss B HHTepHere,
CaMOCTOSITENIbHO  (OPMYJIHMPYsS TIOMCKOBBIM 3ampoc, HAXOAWUTh IIYTH OIpPEACIICHUS
JOCTOBEPHOCTH TOJIyYeHHOH HWH(POpPMALlMM HA OCHOBE HWMEIONIMXCS 3HAaHUA U
JIOTIOJTHUTENbHBIX UCTOUHUKOB;

UCTIOJIb30BATh MPH BBIMOJHEHUHM YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JINTEPaTypy
(U3NYECKOTO COJIEpKaHMA, CIIPABOYHbIE MaTepHajbl, pecypchl ceTu VHTepHeT, BIajeTh
npuéMaMi  KOHCIIEKTUPOBAHMSA TEKCTa, MNpeoOpazoBaHus HHGOpMAMK M3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMAIUU U3
HECKOJIbKUX  MCTOYHHKOB  (PM3MUECKOTO  COACP)KAaHUs, IyOJHMYHO TIPEICTaBIIATH
pe3yabpTaThl IPOEKTHOM WM HCCIENOBATEIBCKOW AESATEIBHOCTH, IPU 3TOM TI'PaMOTHO
UCTOJb30BAaTh M3YUYCHHBIM MOHATUHHBIN ammapaT H3y4aeMmoro pasaena (Gu3uku u
COIIPOBOXKAATh BBICTYIUICHHWE Ipe3eHTalel ¢ yd4€ToM OCOOCHHOCTEH ayauTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHME 9 KIIACC

N HaunmenoBanue | KouvecTBo 4acos JIEeKTPOHHBIE
" | pasmenaos n (uudpoBbIe)
n/ Bcer | KouTtpoasH IpakTHyeck
TeM o0pa3oBaTebHbIE
n 0 bIe padoThI ue padboTbl
MpPOrpaMMblI pecypcsbl
Pa3znen 1. Mexanuveckue siBJIeHUS
M
e)::HqSCKoe bubnuoreka [HOK
BUKCHU u
1.1 A 7 https://m.edsoo.ru/7f41a4
CrocoObl  ero
a6
OTIHCAHMUSI
Baanmoneiic Bubnuoreka LHOK
UMOJICHCTBU
1.2 A 10 1 1 https://m.edsoo.ru/7f41a4
e Teln
a6
3aKo bubnuoreka [HOK
HBI
1.3 7 1 https://m.edsoo.ru/7f41a4
COXpaHCHHS
a6
Hroro no pasneny 24

Pa3nen 2. MexaHHn4ecK

e KOJe0aHus U BOJHBI

Mexa 3 bubaunoreka LHOK
2.1 exaraeciie 4 1 https://m.edsoo.ru/7f41a4
KOJIeOaHUsA
a6
MexammecKiie bubnuoreka [HOK
XAHUUYECKU
2.2 5 1 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK a6



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
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Hroro no paszneny 9
Paznen 3. CBeToBbI€ sIBJIEHHSI
3aKOHEI bubnuoreka HOK
4.1 pacmnpocTpaHeH 3 https://m.edsoo.ru/7f41a4
us cBeTa ab
JInH3EI u bubnuoreka HOK
4.2 ONTHYECKHUE 5 1 https://m.edsoo.ru/7f41a4
npubOopHI a6
Paznoxenue bubnuoreka [HOK
4.3 Oeloro cmera B 1 1 https://m.edsoo.ru/7f41a4
CIIEKTP ab
Hroro no paszneny 9

Pa3nen 4. KBaHTOBLIE IBJICHHUS.

Ucnyckanune wu 4 bubnmnoreka [HOK
5.1 IIOTJIOIIEHUE https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
Crpoetie 3 bubnuoreka [HOK
TPOEHU
52 p https://m.edsoo.ru/7f41a4
aTOMHOTO sijipa
a6
P 6 bubnnoreka [HOK
HBI
53 Aep 1 https://m.edsoo.ru/7f41a4
peakiuu
a6
Hroro no pasneny 11

Pasnen 7. IloBTopuTtenbHO-000011a101M i MOAYJIb

IloBrOopenue u
00001IeHNe

7.1 | conepxxaHus 9
Kypca (U3MKU 32
7-9 xnacc

Hroro 9

OBILIEE
KOJIMYECTBO
YACOB Io
[TIPOTPAMME

68 3 3
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IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

Ne Tema ypoxa KonnyecTBo 4acoB JJIeKTPOHHBbIE Ob6opynoBanue
n/n Beer | Jlatamo | Jlata nHu¢poBLIe LIKOJIEHOTO TEXHOMapKa
0 ToTamy 1o o0pa3oBaTeJibHbIC «KBanTOprym»
baxr | Pecypes! HCIIOJIB3YEeMOE Ha YPOKe
y
Mexanunveckoe JBH:KeHHe. MarepuaiabHas TOUYKA. 1 4.09 Bu6nmorexa [IOK Ha6op o6opynoBanus
1. https://m.edsoo.ru/ff0c2e I'MA no ¢usuke.
82 MexaHuKa.
Cucrema orcuera. OTHOCUTEIIBHOCTh MEXaHUISCKOTO 1 6.09 Bubmmoreka IIOK
2. | nBuwkeHus. PaBHOMEPHOE IPAMOIMHEHHOE IBHKECHHE. hzltps://m.edsoo.ru/ ff0ad4
7
HepaBHomepHoe npsimonuHeiiHoe apmxenue. Cpennss u 1 13.09 bu6mmoreka [IOK Hab6op ob6opynoBanus
3. | MTHOBEHHasl CKOPOCTh https://m.edsoo.ru/ff0c2e I'MA no pusuxe.
82 MexaHuKa.
[IpsiMonuHeitHOe paBHOYCKOPEHHOE IBUKEHUE. Y CKOPEHUE 1 18.09 bu6nnoreka [IOK Ha6op obopynosanus
4. https://m.edsoo.ru/ff0ad8 I'MA no ¢usuke.
d4 MexaHuKa.
5 Pemenue 3amgau no reme «IIpsismonuueliHOEe paBHOYCKOPEHHOE
JIBUKCHHEY.
6. | CBobomHoe manenue ten. OnbiTel [anunes 1 20.09
PaBHOMepHOE BHKEHUE IO OKpYx)HOCTU. [lepuon u yacrora 1 2.10 bubmuorexa [IOK
7. | obpauienus. JIuneiiHas u yrioBas CKOPOCTH. ht6tps://m.edsoo.ru/ ff0ael
7
Iepsbiii 3axkon HbloToHa. Bektop cuiel ( ¢ ucnonb3oBanuem | 1 4.10 Bu6nmoreka [LIOK Ha6op o6opynoBanus
8. | obopynoBanus “llIkoapHOr0o KBantopmyma”) https://m.edsoo.ru/ff0ac6 Mexanuka. ['MA no
12 ¢dusuke.
Bropoii 3akon Hetotona. PaBHozelicTByomas cuna ( ¢ 1 9.10 Bu6imorexa [IOK Ha6op o6opynoBanus
9. | ucnons3oBanueM obopymoBanus “lIkorpHOTO https://m.edsoo.ru/ff0ac7 I'MA no ¢usuke.
KBanropuyma’) 2a
Tpertnii 3akon HetoTona. Cynepno3unus cuil. Pemenue 3amau 1 11.10 bubmuoreka IJOK
10.| na npumenenue 3akonos HproToHa. gtztDSi// m.edsoo.ru/ff0ae9
11 Cuua ynpyrocru. 3akoH I'yka. Pemenue 3agaud no reme 1 16.10 bubmuorexa [IOK Ha6op o6opynoBanus
: https://m.edsoo.ru/ff0aeca



https://m.edsoo.ru/ff0c2e82
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https://m.edsoo.ru/ff0aeca2

«Cwuia ynpyroctu» 2 I'NA no ¢usuxe.
MexaHuka.
JladopaTopnasi padora Ne 1 «OnpenesieHune :KeCTKOCTH 18.10. bu6nnoreka [IOK Hab6op ob6opynoBanus
12.| npyXuHBD» https://m.edsoo.ru/ff0ace2 | T'MA mno ¢uzuke.
8 MexaHuKa.
Cuna tpenus. Pemenue 3aga4 no teMe «Cuina TpeHUs» 23.10 bubnmorexa [IOK
13. https://m.edsoo.ru/ff0af73
8
Cuna TSDKEeCTH 1 3aKOH BCEMUPHOTO TATOTEHHSA. Y CKOPEHUE 25.10 Bu6nmoreka [LIOK Ha6op o6opynoBanus
14.] ceobonHOrO nagenus. IlepBast kocMudeckasi CKOPOCTb. https://m.edsoo.ru/ff0af04 | TMA no ¢uzuke.
HeecomocTh u nieperpy3ku 4 MexaHuKa.
PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEPIOE TEJIO. 6.11 bubmuoreka IJOK
15.] PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPEIUIEHHOI OCHIO BPAIIEHHUS . https://m.edsoo.ru/ff0afe3
6
MowmenT cunsbl. LlenTp Tsoxectu. Pemenue 3agad no reme 8.11 bubmmorexa [IOK
16.| "MoMeHT CHIIBI. Hentp TsixecTn" https://m.edsoo.ru/ff0c2e
32
Kountpoasnas padora Ne 1 mo teme '""Mexannueckoe 13.11 bubmnorexa LIOK
17.| nBu:kenne. BzanmoneiicrBue Tea" https://m.edsoo.ru/ff0b06
ec
Nmnyasce Tena. Mnysabc cuibl. 3aKOH COXpaHEHUS 15.11 Bbu6moreka LIOK Ha6op o6opynoBanus
18. | umnynbca. Ypyroe 1 HEynpyroe B3auMoIeCTBHE. https:/m.edsoo.ru/ff0b07f | THUA mo dpusmke.
PeakTuBHOE ABMKEHUE B IPUPOJIE U TEXHHUKE. a MexaHnuka.
19.| Pemenue 3anau no teme Mmmynsc tenay.
Mexanunueckasi paboTa U MOLTHOCTb. 20.11 bu6mmoteka LIOK
20. https://m.edsoo.ru/ff0b0a
84
PaboTa cuitbl TSKECTH, CUIIBI YIIPYTOCTH U CUJIBI TPEHHSL. 22.11 bub6mmorexa [IOK
21. https://m.edsoo.ru/ff0b0d
b8
Pemenue 3anad mo reme «Mexanuueckasi pabota u 27.11 bu6mmoteka LIOK
22.| MomHOCTDY. https://m.edsoo.ru/ff0c2e82
Cesi3b 2HEprun U padoThl. [loTeHIMabHAS YHEPTHSL. 20.11 bu6mmorexa [IOK
23.| Kunermaeckas sueprus. Teopema 0 KHHETHIECKOMN SHEPrHH https://m.edsoo.ru/ff0c2e82
24.| Pemenue 3amad no TeMe Kunerndeckas v IOTSHITHAIbHAS 4.12 Bubmmoreka IIOK



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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SHEPTUNY. https://m.edsoo.ru/ff0b0c
32
25 3aKOH COXpaHEHMsI SHEPIUU B MeXaHUKe. Penienue 3a1a4 no 6.12
"| TeMe "3aKOH COXpaHEHUsl PHEPTUU .
KonebaTeqbHoe ABUKEHNE W €T0 XapaKTEePUCTHKH. 11.12 Bubnuoteka LIOK Ha6op o6opynoBanus
26.| MaremaTnuecKuil ¥ NPy KUHHBINA MasTHUKU. https://m.edsoo.ru/ff0b18 I'MA no pusuxe.
58 MexaHuKa.
3aryxaromue Konebanusi. BeiHyk/IeHHbIE KOJIeOaHu . 13.12 bu6numoreka [IOK
27.| Pe3onanc. IIpeBpalienne sHEpruy Npu MEXaHUIECKUX https://m.edsoo.ru/ff0b20f
KOJIe0aHMIX 0
28.| Pemenue 3anau o teme «KonebarenbHoe IBIKEHUEY. 18.12
JladopaTopnasi padora Ne 2 «[IpoBepka He3aBUCHMOCTH 20.12 Bu6moreka LIOK Hab6op ob6opynoBanus
29.| nepuona koJieGaHMii rpy3a, NOABENIEHHOT0 K HUTH, OT https://m.edsoo.ru/ff0b19 I'MA no ¢usuke.
Macchbl rpy3a» 7a MexaHuKa.
Mexannueckue BOJHbI. CBOMCTBAa MEXaHUYCCKHUX BOJIH. 25.12 Bubmmoreka IIOK
30. | TIpoonbHble M NONEPEYHBIE BOIHBL. https://m.edsoo.ru/ff0b21f
e
3Byk. PacnipocTpaHeHue u oTpaxkxeHHE 3ByKa 27.12 bu6mmoteka LIOK
31. https://m.edsoo.ru/ff0c2e82
I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHUECKHI PE3OHAHC. 15.01 bu6mmoteka LIOK
32. https://m.edsoo.ru/ff0c2e82
VYpoxk-koH(pepeHuus "YnbpTpa3Byk U HHPPaA3BYK B IPUPOIE U 17.01 bubmmoreka [IOK
33.| rexumke". https://m.edsoo.ru/ff0b23
ca
34 KonTtpoubHnasi padéora Ne 2 o teme '"'3aKoHbI cOXpaHeHMUS. 22.01
| Mexannueckue KoJ1e0aHHUSA M BOJIHBI'.
Hcrounuku cBera. [IpsmonuHeliHOe pacipoCcTpaHEHHE 24.01 Bubnuoteka LIOK Hab6op ob6opynoBanus
35.| cBera. 3armenus ConHua u JIyHbI. https://m.edsoo.ru/ff0b36 I'MA no pusuxe.
58 OrnTrKa.
3aKoH OTpaXke€HUs cBeTa. 3epkaina. Pemenue 3a1au Ha 29.01 Bubnuoteka LIOK Ha6op o6opynoBanus
36.| npuMeHEeHUE 3aKOHA OTPAKEHUSI CBETA https://m.edsoo.ru/ff0b38 I'MA no ¢usuke.
c4 OrnTrKa.
IIpenomiieHne cBeTa. 3aKOH MPENTOMIIEHHS CBETA 31.01 bu6mmoteka LIOK Habop o6opynoBanus
37. https://m.edsoo.ru/ff0b3a I'MA no ¢usuxe.

ca
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Onruka.

JInn3el. OnTudeckas cuiia JIMH3bI 05.02 Bubnuoteka LIOK Ha6op o6opynoBanus
38. https://m.edsoo.ru/ff0b3f2 | T'MA mno ¢usuke.
c OnTuxka.
[Toctpoenue n3obpaxeHuit B TuH3ax. Pemenne 3a1ay mo teme 7.02 bubmuoreka IJOK
39.| "MMocrpoenue u3zobpaskenuii B MH3ax". https://m.edsoo.ru/ff0b44
4a
I'ma3 kak onTuyeckas cucreMa. 3peHHue. 12.02 bu6mmoteka LIOK
40. https://m.edsoo.ru/ff0b46
84
Ypok-koH(pepeHust « CBETOBBIC SBICHUS ). 14.02 bubmnorexa LIOK
41. https://m.edsoo.ru/ff0c2e82
Kountpoasnas padora Ne 3 mo teme «CBeTOBBIE SIBJTCHUS» 19.02 bubmnorexa LIOK
42. https://m.edsoo.ru/ff0c2e82
HNuTepdepenuust u tudppakuus. 21.02 bubmmoreka [IOK Ha6op o6opynoBanus
43. https://m.edsoo.ru/ff0c2e82 I'"A no ¢u3suxe.
OnTuka.
@u3nuecKuil CMBICI ITOKa3aTellsd npeaoMiieHus. Pemenne 26.01 bu6mmoteka LIOK Habop o6opynoBanus
44.| 3anauy. https://m.edsoo.ru/ff0c2e82 I'"A no ¢pu3suke.
OnTuxka.
JHucnepcus cseta. L{Bera Tein. Tunbsl oNTHYECKUX CIIEKTPOB. 28.01 bubmuorexa [IOK Ha6op o6opynoBanus
45, https://m.edsoo.ruw/ff0c2e82 | TUA mo (usmke.
OnTuka.
JlabopaTopnasi pa6oTa Ne3" OnbIThI 0 Pa3Ji0KeHUIO 7.03 Bu6moreka [JOK Hab6op ob6opynoBanus
46.| Oes10r0 CBETAa B CHEKTP M BOCNPHUSITHIO LIBETA NPeIMETOB https://m.edsoo.ru/ff0cOe I'NA no ¢usuxe.
NpH UX Ha0JII0JeHNHU Yepe3 BeToOBbIe GUIbTpPbI" 2a OnTuka.
DNEKTPOMarHUTHOE 10JI€. DIEKTPOMArHUTHHIE BOJIHBI. 12.03 bubmuorexa [IOK
47. https://m.edsoo.ru/ff0c2e82
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. 14.03 bu6mmoteka LIOK
48. https://m.edsoo.ru/ff0c2e82
PagmoakTuBHOCTHL. MOIEIN ATOMOB. 19.03 Bubmuorexa HOK
49. https://m.edsoo.ru/ff0c12

a8
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Ucnyckanue u nornouieHue ceera aromom. KBaHThI. 21.03 bubmnorexa LIOK
50.| JTuueituaTeie CHEKTPHI. https://m.edsoo.ru/ff0c14
4c
PaguoakTuBHBIE IPEBPALCHHUS AaTOMHBIX SAJEP. 2.04 bu6moreka LIOK
51. https://m.edsoo.ru/ff0c15
50
52.| DKkcnepuMeHTaIbHbIE METO/Abl UCCIEAOBAHUS YACTHII. 4.04
OtkpsiTHE HelTpoHa. CTpOEHNE aTOMHOTO S/1pa. 9.04 bu6mmoteka LIOK
53. https://m.edsoo.ru/ff0c18
ac
54.| Dueprust cBs3u. JlehekT Macchl. 11.04
Henenue suep ypana. LlenHas peaxuusi. 16.04 bu6mmoteka LIOK
55. https://m.edsoo.ru/ff0clc
58
Snepuslii peakrop. [IpeoGpa3oBanme BHyTpeHHEN 18.04 bub6mmorexa [IOK
56.| 5HEpPrUaTOMHBIX SIIEP B HIEKTPHUECKYIO SHEPTHIO. https://m.edsoo.ru/ff0c1d
Ja
Ypok-koH(pepeHus "PagunoakTuBHBIC U3TYUYSHUS B IPUPOJIE, 23.04 bubmnorexa LIOK
57.| megunune, TexXHUKE" https://m.edsoo.ru/ffOcle
88
Ypok-koubepenmus "Anepuas sHepretuka. JlencTeus 25.04 bubmorexa [IOK
58.| pa/IMOAKTHBHBIX M3ITyYeHHH Ha KUBBIE OPraHU3MbI" https://m.edsoo.ru/ff0c1e838
Kountpoasnas padora Ne 3 no teme "I1eKTpOMarHuTHOE 30.04 bubmmnorexa LIOK
59.| none. DnekTpomarauTHBIE BoHEL KBaHTOBEIC sBICHMS". https://m.edsoo.ru/ff0c1e88
IloBTOpenue, o6o0meHwe Mo Teme "B3aumopeiicTBue Ten" 30.04 Bubmmoreka LIOK
60. https://m.edsoo.ru/ff0c1e88
Perienue pacueTHBIX U KaUeCTBEHHBIX 3ajay 10 TEME 7.05 bu6mmorexa [IOK Ha6op o6opynoBanus
61.| «B3aumogeiicTBue Tem». https:/m.edsoo.ru/ff0c2e82 | THA no dusuxke.
Pabota ¢ Tekcramu o TeMe»CHITBI B IPUPOICY. 7.05 bu6mmoteka LIOK
62. https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, 00o01IeHNE 110 TeMe « TeroBbIe IBICHUS. 14.05 bu6mmorexa [IOK Ha6op o6opynoBanus
63. https://m.edsoo.ru/ff0c2e82

I'MA 1o ¢usuxe.
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[ToBTOpenue, 06006meHue. Pemenue pacyeTHBIX U 1 14.05 Bub6moreka [IOK
64.| xauecTBeHHBIX 3a1a4 10 TeMe "Termnosble mpouecch” https://m.edsoo.ru/ff0c25
72
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu o Teme 1 16.05 bubnmnorexa [IOK
65.| "3aKkOHBI COXpaHEHHUS B MEXAHHKE" https://m.edsoo.ru/ff0c2d
6a
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1o Teme 1 20.05 bubnmorexa [IOK
66. | "Kone6auusi u BOJHBI" https://m.edsoo.ru/ff0c2e
82
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1o Teme 1 20.05 bubmmorexa [IOK
67.| "CgeroBbie sBICHU" https://m.edsoo.ru/ff0c30
44
68 [ToBTrOopenue, 0600menue. Pabora ¢ TekcTamu 1o Teme 1 23.05
'| "KBanTOBas U siiepHas pu3uka'.
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