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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs COCTAaBIIEHA Ha
OCHOBE TMOJIOKEHWH M TpeOOBaHWI K pe3yJbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBarenbHONH Tporpammbl, mnpeactaBieHHBIXx B PI'OC 00O, a Takke ¢ y4€Tom
denepanbHOll pabouell mporpamMMbl BocmHTaHWs W KOHIENUIWU MpernojaBaHus y4yeOHOro
npeamera «PU3nKay».

Conepxanue  mporpaMMbl 1o ¢HU3UMKEe  HampaBieHO  Ha  (OpPMHpPOBaHUE
€CTECTBEHHOHAYYHONH TPaMOTHOCTH OOy4YaloIUMXCS W OpraHu3aluio u3ydyeHUs ¢GHU3MKU Ha
NesITeNbHOCTHOM oCcHOBe. B mporpamMme mo (u3MKe yYHUTHIBAIOTCS BO3MOXHOCTU Y4eOHOTO
npeamera B peaymsanuu  tpedoBanuit ®I'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeAMETHBIM  pe3yibTaTaM  OOy4YeHHs, a  TaKkkKe  MEeXIpeAMETHbIe  CBS3U
€CTECTBEHHOHAYYHBIX YUeOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHMUSL.

[Tporpamma mo ¢u3MKe yCTaHABIMBAET paclpelesieHue ydeOHOro Marepualia 1o rogam
oO0yuyeHuss (o kjaccaM), MpeqIaraeT MPUMEPHYIO [OCIEI0BAaTEIbHOCTh HM3YUYEHUS TEM,
OCHOBaHHYI0O Ha JIOTMKE Pa3BUTHS IMPEIMETHOIO COAEp)KaHHWA U ydu€Te BO3PACTHBIX
0cOo0EHHOCTEN 00y4aroImuxcsl.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUs METOJUYECKON MOMOIIN YUUTEIIO
B CO3/1aHUU paboyell MporpaMMsbl IO Y4€OHOMY IIPEIMETY.

dusmka ABISIETCS CHCTEMOOOPA3YIOUINM Il €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEAMETOB,
MOCKOJNIbKY (pHU3MUecKre 3aKOHBI JIeKAT B OCHOBE IMPOILIECCOB M SBICHUH, M3ydaeMbIX XUMHUEH,
Ouonorued, acTpoHOMHEH U (hU3MUecCKoil reorpadueil, BHOCHT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, MPEeNOCTaBlsIeT HauOoiee sCHble 00paslbl NMPUMEHEHUS HAyYHOrO0 METoja
MO3HaHMS, TO €CTh CI0C00a MOy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa M3 THaBHBIX 337134 (usznyeckoro oOpa3zoBaHHs B CTPYKType 0OIIero odpa3zoBaHus
COCTOMT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOM TpPaMOTHOCTM M HHTEpeca K HayKe Yy
00yYJaroIIMXCS.

Wzyuenue ¢uszuku Ha 0a30BOM YpOBHE HpEANoNiaraeT oOBJAJEHHE CIEAYIOLMMHU
KOMIIETEHTHOCTSIMH, XapaKTEpU3yIOIIMMH €CTECTBEHHOHAYUYHYIO IPAMOTHOCTb:!

® HAy4YHO OOBSICHATD SIBJICHHUS;

® OIEHMBAaTh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEPIPETUPOBAaTh JIaHHbIE M HCIIOJIB30BAaTh HAy4HbIE J0KA3aTENIbCTBA IS
MOJIY4EHHUsI BBIBOJIOB.

Ienu wusydyeHuss (U3MKH HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OMpEIENICHBI B
Konnenuuu npenogaBanus yueOHoro npeamera «®dusnka» B 00pa3oBaTeNbHBIX OPraHU3AIUNX
Poccuiickoii  ®enepanuu, peayn3yrOIIMX OCHOBHBIE 0011e00pa3oBaTeIbHbBIC IPOTrPaMMBI,
yTBepkAEHHON pemenueM Komiernu MunHucTepcTtBa mpocsenieHusi Poccuiickoit ®@enepanuu
(mporokou ot 3 nekadps 2019 r. Ne I1IK4BH).

Heaun u3yyenus pusuku:

e MpHOOpEeTeHHWE HWHTEpeca W CTPEMIJICHHS OOy4aloUuMXcs K HaydHOMY H3y4EHHUIO

MPUPOABL, Pa3BUTHUE X UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TIPEACTaBICHHM O HAYYHOM MeETOoJe TMO3HaHUs U (QOpMUPOBAHHE
MCCIIeI0BATENECKOT0 OTHOIICHUSI K OKPYKAIOIIUM SIBJICHUSIM;



e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4EHHS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAJIBLHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHHE MPEACTABICHUN O POU GUUKH IS PA3BUTUS JAPYTUX €CTECTBEHHBIX
HAayK, TEXHUKH U TEXHOJIOTHIA;

e pa3BUTUE TPEICTaBICHUH O BO3MOXKHBIX cdepax Oyayueid npogeccuoHaIbHOMI
NEeSITeIbHOCTH, CBSI3aHHOW C (DM3HMKOM, MOATOTOBKA K JajdbHEHIIeMy O0Y4EeHHUIO B 3TOM
HaTpaBJICHUH.

JoctmkeHne 3TUX Leneil mporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOLIETro

oOpa3oBaHMsI 00ECIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a1a4:

e mpuoOpeTeHHe 3HAHUH O JUCKPETHOM CTPOCHHU BEIIECTBA, O MEXaHMYECKHUX,
TETUIOBBIX, JIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e puOOpeTeHHWe YyMEHHIl OmHuChIBaTh U  OOBACHATH (PU3HUEcKHe SBICHHUS C
WCIOJH30BAaHUEM MONTYICHHBIX 3HAHHUIA,

® OCBOGHHME METOJOB pELICHUS MPOCTEUIINX PACYETHBIX 3aJad C HCIOJIb30BaHUEM
bu3nyecKknx Mojesnei, TBOPYECKUX U MPAKTUKOOPHUEHTHPOBAaHHBIX 33]1a4;

e pa3BHTHE YMCHUW HAONIOJAaTh TPHPOMHBIC SBICHUS H  BBINOJIHATH  OIBITHI,
mabopaTtopHble pabOThl M SKCIEPUMEHTAIBHBIE HCCIENIOBAHHUS C HCIOJIH30BAHUEM
U3MEPHUTEIBHBIX MPUOOPOB;

e OCBOCHHME NPUEMOB PabOThIl ¢ MHpOpMaNKEH (U3HUECKOrO COACpPXKAHUS, BKIIIOUAS
UHOOPMAIIUI0O O COBPEMEHHBIX JOCTIDKEHHSIX (U3MKH, aHAMM3 M KPUTHYECKOE
OIICHMBaHUE UH(popMaIuu;

® 3HAKOMCTBO €O cepaMu IPoPeCCHOHAIBHON NESITEIBHOCTH, CBA3AHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTIKECHUAX (PU3MUECKON HAYKH.

Ha un3ydyenne ¢usuku (6a30BbIii YPOBEHH) HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezllenmo), B 8 kiiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca (3 yaca B HEJICITIO).

[Tpeanaraemsliii B mporpamMmMe o (pu3nKe nepedeHb J1a00paTOPHEIX padOT U ONMBITOB HOCHT
PEKOMEHIATENbHbIN XapakTep, y4uTedb Je€JaeT BHIOOP NMpOBEAEHUS J1abOpaTOpHBIX PabdoT u
OIIBITOB C Y4ETOM MHAMBHUAYAIbHBIX OCOOEHHOCTEH 00yUaromuxcs, CIMCKa IKCIEPUMEH TaJIbHbIX
3aJJaHUi, IpeJIaraeMblX B paMKax OCHOBHOI'O TOCYAapCTBEHHOI 0 9K3aMeHa 1o (usuke.



COJEPXAHUE OBYYEHUA
9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nBuxeHne. MartepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHMYECKOro JABMKeHus. PaBHOMepHOe npsMoJIMHEWHOe JABukeHue. HepaBHOMepHOe
NpsMOJIMHENHOe JBHKeHne. CpenHsss U MTHOBEHHAs CKOPOCTh Tejla IpH HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiMONIMHEHOe BIkeHne. CBoOomHOe maaeHune. OnbIThl
lamuies.

PaBHOMepHOe ABMkeHHE N0 OKpykHOcTH. [lepnon u gyactota obpamienus. JIuneitHas u
yIi0Basi CKOpOCTU. L[eHTpOoCTpeMUTENIBHOE YCKOPEHHUE.

Ilepssiii 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuit 3akoH Herortona. IIpuHmun
CYIIEPIIO3ULIUH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: CUJIa TPEHHS CKOJBXEHUS, CHJa TPEHUS
IIOKOS1, IPYTHE BUJIBI TPEHHUSI.

Cuna TSDKECTH M 3aKOH BCEMHMPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOJHOrO NajeHMS.
JBuwxenue muanHer BoOkpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecomocTs u
Meperpys3Ku.

PaBHOBecHe MaTepHaIbHOM TOYKH. AOCOIIOTHO TBEPOE Tello. PaBHOBecHe TBEPIOTo Tea
C 3aKPEIIEHHON OChIO BpailleHuss. MOMEHT culibl. L{eHTp TsKecTH.

Nmnynsc tena. 3meHeHne ummysbca. MMmynbe cuiibl. 3aKOH COXPaHEHHs HMMITYJIbCA.
PeaktrBHOE 1BUXKEHUE.

Mexanuueckast pabora u MouHocTh. PaboTa cui TsbkecTu, ynpyroctd, TpeHus. CBs3b
sHepruu U pabothl. IloTeHuManbHAsE PHEPrus Tena, MOAHSITOrO HAaJl TMOBEPXHOCTHIO 3EMIIH.
[ToTennmanbHas sHEprus cxatol NpyxuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHMS] MEXaHNYECKOU SHEpruu.

Jemoncmpauyuu.

1. HaGumroneHne MEXaHMYECKOIo ABM)KEHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyTEH M TPAEKTOPUI JIBUXKEHHSI OJHOIO U TOrO K€ TeJlda OTHOCUTEIbHO

pa3HbIX TEJ OTCUETA.

3. H3mepeHune CKOpOCTH U YCKOPEHMS MPSIMOJIUHEUHOTO JBUKEHUS.

4. HccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOI'O IBHKEHUS.

5. HaOmoneHue ABM>KEHUS Tela IO OKPYKHOCTH.

6. HaOmoneHue MexaHUYECKUX SIBJICHUN, IPOUCXOASIINX B cucTeMe orcuéra «Tenexkar
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUU OTHOCUTEIbHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOpPEHHMS Tejla OT MACChl TeJla U IEHCTBYIOIIEH HAa HETO CUJIBI.

8. HaOmonenue paBeHCTBa CUIT ITPU B3aUMOJIEHCTBUH Tell.

9. H3mMmeHeHue Beca Tella TP YCKOPEHHOM JIBUKEHUU.

10. IIepenaya nmmysbca Ipy B3aUMOZAEHCTBUAHN TEIL.

11. [IpeoOpazoBaHuUs YHEPTHH MTPH B3aUMOJICHCTBUH TeIl.

12. CoxpaHeHue UMIyJibca IIPU HEYNIPYTroM B3aUMOIEHCTBUH.

13. CoxpaHeHre UMIyJIbca Y aOCOIIOTHO YIIPYTrOM B3aUMOJI€H CTBUH.
14. HaGmoieHne peaKTUBHOTO JABMIKEHHSL.

15. CoxpaHeHHe MEXaHHUYECKOM HEPruu Mpu CBOOOIHOM MaIeHUU.



16. CoxpaHeHHEe MEXaHUUECKOM 3HEPruu Ipy JBUKEHUU Teja MO/ AEHCTBUEM MPYKUHBI.

Jlabopamopusie pabomul u onvimeul.

1. KoHcTpyupoBaHue TpakTa AJi1 pa3srOHAa U JaJbHEHIIEr0o paBHOMEPHOIO IBUKCHHUS
LIapUKa UJIN TEIEKKH.

2. OrmpenesneHue cperHeil CKOPOCTH CKOJBbKEHHsS Opycka WM JBUKEHMS IIapuka IO
HAKJIOHHOM IJTIOCKOCTH.

3. OmpeneneHne yCKOpEHUs Tejla NP PAaBHOYCKOPEHHOM [BMJKEHUU I0 HAKJIOHHOU
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JABUKEHHUH 03
HAa4aJbHOW CKOPOCTH.

5. IlpoBepka THIIOTE3BI: €CIM MPH PaBHOYCKOPEHHOM JBIDKEHMHM 0e3 HadalbHOH
CKOPOCTH MYTH OTHOCATCA KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXKEHMS OT CHJIBI HOPMaJIbHOI'O
JIaBJICHUS.

7. Omnpenenenne ko3 PUiMEHTa TPEHUS CKOJIBKEHHUSL.

Omnpenenenne )KECTKOCTH MPYKUHBI.

9. Ompenenenne pabOTBl CHUJIBI TPEHUS MpPU PABHOMEPHOM JBUXKEHUM Tela IO
TOpPU30HTAIbHON OBEPXHOCTH.

®

10. Onpenenenue pabOTHl CHIIBI YHPYrOCTH IpPU NOABEME Ipy3a € HCIOJb30BAHUEM
HETOABUKHOI'O U MIOJBUYXKHOI'O OJIOKOB.

11. 3y4yeHue 3aKOHA COXPAaHEHUS YHEPTHUH.

Paznen 9. Mexanuyeckue KoJie0aHusi U BOJIHBI.

KonebatensHoe nBuxkeHue. OCHOBHBbIE XapaKTEPUCTUKU KoJeOaHWU: MEpHoA, 4acToTa,
aMIIMTyAa. MaremaTuyeckuid W NIPYXKUHHBIM MaaTHUKU. IlpeBpamienue »sHeprum npu
KOJIE0aTEeIbHOM JIBUKEHHH.

3aryxatomue konebaHusa. BrinyxneHHsle kosnebanus. Pezonanc. MexaHuyeckue BOJHBI.
CpoiicTBa MexaHMuYecKuX BOJH. [IpogonbpHbIe U nonepedHble BOJIHbI. JIJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MeXxaHnYecKHe BOJIHBI B TBEPJIOM Telle, CEHCMUUYECKHE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa 1 BeIcOTa TOHA. OTpakeHue 3ByKa. IH(ppa3ByK U yIbTpa3ByK.

Hemoncmpauuu.

1. HaOmonenue konedaHuit Tea moJ AeHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HabGmonenue xonedbaHuii rpy3a Ha HUTU U Ha NIPYXKUHE.

3. HaGmroneHue BBIHYX/IEHHBIX KOJIEOaHUN U pE30HAHCA.

4. PacnpocTpaHeHue NPOJOJIbHBIX U MOMEPEUHbIX BOIH (Ha MOJIENN).

5. HaOmozneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKycTHYeCKui pe30oHaHC.

Jlabopamopuwvie pabomul u onvimeul.

1. Ompexnenenuie 4aCTOTHI U IEPHOJA KOIECOAHNI MATEMaTHUYECKOTO MasiTHUKA.

2. OmpenesneHue 4acTOTHI U Mepro/ia KoaeOaHUu MPYKUHHOT 0 MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTU INepuoAa KojeOaHUM MOABELICHHOTO K HUTU rpy3a OT
JUTMHBI HUTH.

4. HccnemoBaHue 3aBUCHMOCTH TEpUOAa KOJICOAHWW MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTU Iepuojia KoJieOaHUU Tpy3a, MOABEIIEHHOTO K HHUTHU, OT
Macchl rpysa.



6. OnbITbl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh I€pUOAa KOJeOaHUN MNPYKUHHOTO
MasTHUKA OT MaccChl Ipy3a U XKECTKOCTU MPYKUHBI.
7. W3mepeHue ycKOpeHHsI CBOOOIHOTO MaSHHS.
Pa3ngen 10. DiiekTpoMarHuTHOE 110J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DNEeKTPOMAarHUTHOE IoJe. DJEKTPOMArHUTHbIe BOJHBL. CBOHCTBA 3JIEKTPOMArHUTHBIX
BousiH. Illkana »1eKTpoMarHuTHBIX BOJIH. M cnonb30BaHue 3eKTPOMarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DnekTpomMarHuTHas npupona ceera. CKopocTs cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpauyuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBbIe cBOIiCTBa CBETA.
Jlabopamopmusie pabomoul u onvimol.
1. M3ydeHue CBONWCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOILBIO MOOUIIBHOTO TeIe(oHa.
Pa3nen 11. CBeToBble siBJICHHS.
JlyueBass monens cBera. Mcrounuku ceera. IIpsmMonnHEHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connna u Jlynsl. Otpaxkenue cera. [Inockoe 3epkaiio. 3aKOH OTpaKE€HUs CBETA.
[Ipenomnenune cBeta. 3akoH npesnoMiieHHus cBeTa. [loHOe BHYTpEHHEE OTPAaKEHHUE CBETA.
Hcnonb3oBaHue MOJTHOIO BHYTPEHHETO OTPaKEHUSI B ONTUYECKUX CBETOBOAX.
Jlunza. Xonm mydeit B amu3e. OnThueckas cucremMa Qoroammnapara, MUKPOCKONA H
Teneckomna. ['1a3 kak ontuyeckas cucremMa. bam3zopykocTs U 1anbHO30PKOCTb.
Pasnoxenue Oenoro ceera B criektp. OnbiTel HbtoToHA. Cli0XK€EHUE CIEKTPaIbHBIX LIBETOB.
Jucnepcus ceera.
Hemoncmpauyuu.
[IpssMonuHetHOE pacnpOCTpaHEHUE CBETA.
OTpaxeHue cBeTa.
[Tonmyuenue n3o0paskeHuil B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cBera.
Onrtuyeckuil CBETOBOJI.
Xon mydei B cobuparomiei JuH3e.
Xop Jydel B paccenBaroll el JIMH3E.
[Tonyuenue n300pa>keHuil C MOMOIIBIO JIUH3.
. IlpuHnun neiictBus goroanmnapaTa, MUKpPOCKOIA U TEJIECKONA.
10. Mogeuns riasa.
11. PaznoxeHue 0enoro cBera B CIEKTP.
12. [Tomyuenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX [[BETOB.
Jlabopamopusvie pabomut u onvimeul.
1. HccnenoBaHue 3aBUCUMOCTHU YIJIa OTPayKEHUS CBETOBOIO JIyya OT yrJja MMaJeHHusl.

©ONOUEWN R

2. H3ydeHue XxapakTEPUCTUK N300pKEHUS MPEIMETa B IJIOCKOM 3€pKale.

3. HccnenoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIIEHHS CBETOBOIO Jy4ya OT yIja MaJeHUs Ha
TPAHULIE «BO31YX—CTEKIIO».

[Tonyuenue n300paskeHU C MOMOIIBI0 COOMPAIOIIEH THH3HI.

Omnpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CUJIbI COOMparoIiel JTUH3BI.
OmnBITHI IO Pa3NIOKEHUIO OETTOT0 CBETa B CIIEKTP.

No vk

OmEBITEI TIO BOCHPHATHIO IOBCTA IMPEAMECTOB IIPU HX Ha6J'IIOJIeHI/II/I UCpe3 NIBCTOBLIC

GUIBTPHL
Pa3znen 12. KBaHTOBBIC ABJICHHS.



Omnsitel Pesepdopaa u ninanerapHas mozaens atoMa. Mogens atoma bopa. Mcnyckanue u
HorJomeHue ceeta aromoM. KBaHtsl. JInHedaTbie CIEKTPHI.

PagunoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO sapa.
Hyknonnas mopens atomuoro sapa. M3oronbl. PagumoakTuBHblE mpeBpamieHus. Ilepuop
IIOJIypacaia aTOMHBIX SAep.

SnepHble peakuny. 3aKOHBI COXPAHEHUS 3aps0BOr0 U MAacCOBOIO YMCEN. DHEPrus CBS3U
aTOMHBIX saep. CBs3p Macchl W 3Hepruu. Peakumm cuHTe3a u neneHus suep. Mcrodunukn
sHepruun CoJiHIIa 1 3BE3].

SInepHas sHepreTHka. J[eMCTBUS paiMOAKTUBHBIX U31y4YE€HUN HA )KUBBIC OPraHU3MBI.

Hemoncmpavuu.

1. CrnekTpsl U3ITy4EHUs U MOTJIOMIEHUS.

2. CnekTpbl pa3aMyYHbIX T'a30B.

3. CnekTtp Bogopoja.

4. HabGmoneHue TpekoB B kamepe BunbcoHa.

5. Pa0oTa cué€Tunka HOHU3UPYIOLIMX U3TyUEHUH.

Perucrpauus nsinydeHus NpupoOIHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnsie pabomut u onvimol.

1. HaGumroneHue CIIOUIHBIX U IMHEHUYATBIX CIIEKTPOB U3JIydEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHHME HDHEPrMM YacTHIBI 110 TOPMO3HOMY IyTH (110

doTorpadusm).

3. HMsmepenue paauoakTUBHOIO (OHA.

IHoBTOpHTEIBbHO-0000 A0 IIMIT MOAY 1.

[ToBTOpUTENBHO-0000IIAIONIMIT  MOAY/IL IpeNHAa3HaueH JUIsi CUCTEeMaTH3aluu U
0000 1IIEeHHSI TPEAMETHOTO COJIEPKAHUS U ONbITa ACSITEIbHOCTH, TPUOOPETEHHOTO MPH U3YUEHUU
BCEro Kypca (pU3MKH, a TakKe JJi1 MOATOTOBKH K OCHOBHOMY I'OCYJapCTBEHHOMY JK3aMEHY I10
¢buznke U1t 00y4aromuUXcsl, BBIOPABIIUX 3TOT YU€OHBIN MpeaMeT.

[Ipy wW3yyeHMM JAHHOTO MOAYJS PpEATU3YIOTCS U CHUCTEMAaTU3UPYIOTCS  BHIBI
NesITeNIbHOCTH, Ha OCHOBE KOTOPBIX OOECleYMBaeTcsl JIOCTIKEHHE MPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX Pe3yJbTaTOB OOyueHHs, (OPMUPYETCS €CTECTBEHHOHAYJYHAS
IPaMOTHOCTb: OCBOEHHME Hay4YHBIX METOAOB MCCIIEAOBAHMS SIBICHUN MPUPOIBI U TEXHUKH,
OBJIaJICHUE YMEHUSMHU OOBSICHATH (PU3MUECKUE SBJIECHUS, INPUMEHSS IOJyYEHHbIE 3HAHUS,
pelaTh 3a7a4y, B TOM YMCJI€ KaUECTBEHHBIE U AKCIIEPUMEHTAJIbHbIE.

[IpyHIMIINAIBHO AESATENBHOCTHBIN XapakTep AAHHOIO pasziella peaau3yercs 3a C4ET TOro,
YTO 00yYalOIeCs BHIIOJHAIOT 3aJJaHUs, B KOTOPBIX UM IPEIaraercs:

Ha OCHOBE ITOJyYCHHBIX 3HaHUH pacro3HaBaTh U HAYYHO OOBACHATH (U3UUECKUE SBIICHUS
B OKPY’Kalo1llel IPUpOJ€e U NOBCEAHEBHOMN KU3HH;

UCIIOJIb30BaTh HAyYHbIE€ METObl MCCIENO0BaHUS (PU3NYECKUX SBICHUN, B TOM UUCIE JJIS
IIPOBEPKU TUIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BbIBOJIOB;

OOBACHATh Hay4yHble OCHOBBI HauOoJyiee BaXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTH,
HaIlpUuMep, IPaKTHUUECKOIO MCIOJIb30BaHMS DPA3IMYHBIX HCTOUYHUKOB JHEPIMM Ha OCHOBE
3aKOHA MPEBpAIleHUs U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBbBTATbBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUAA

N3ydyenne ¢u3uku Ha ypOBHE OCHOBHOrO 0OIIEro o0Opa3oBaHHUS HAMpaBJIEHO Ha

AOCTUIKCHUC JIMYHOCTHLIX, MCTAIIPCAMCTHBIX U ITPEAMECTHBIX 06p330BaTeJH>HbIX PE3YJIbTATOB.

B pesynprare wusydeHus (GU3MKH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Yy

oOyuyaromierocsi OyayT chopMHPOBAHBI CIEIYIOIINE THMYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJIICHUE WHTEPEca K HCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHHMCKON (hru3ndecKoit
HAYKH;

- IEHHOCTHOE OTHOIIEHHUE K TOCTHXKEHUSAM POCCHICKUX YUEHBIX -PU3UKOB;

2) rpazKIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYXJAEHHUU OOLIECTBEHHO 3HAYMMBIX M 3TUYECKHUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHXKEHUHN (U3HKH;

- OCO3HAHME BaXXHOCTU MOPaJIbHO-ITUYECKUX IIPUHIUIIOB B €A TEIbHOCTH YUEHOIO;

3) 3cTeTH4ecKOr0 BOCIIMTAHMS:

- BOCHpPUATHE ICTETUYECKUX KauyecTB (PU3UUECKOW HAYKHU: €€ FapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOI0 MO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3NYECKOW HAYKH KaK MOIIHOIO MHCTPYMEHTa TO3HAaHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BAXKHEHILIEH COCTaBIAIOIIEN KYJIbTYPBbI;

- pa3BUTHE HAYYHOU JFOO03HATEIBHOCTH, MHTEPECa K UCCIEe0BATENbCKOM 1eATeIbHOCTH;

5) popMupoBaHusA KYJAbTYPHI 310POBbSI H IMOLMOHAIBHOIO 0J1arONOJy M :

- OCO3HaHHWE IICHHOCTH 0€30macHOro o0pas3a >XHU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, BaXXHOCTHM MpaBHJI 0O€30MacHOrO TIOBEJEHUS Ha TpaHCHOpPTEe, Ha Joporax, ¢
ANEKTPUYECKUM U TEMJIOBBIM 000PYIOBAaHHEM B JOMAIIIHUX yCIOBUSX;

- chopMupOBaHHOCTH HaBBIKA PEe(IEKCHH, MPU3HAHNE CBOETO IMpaBa HAa OMIMOKY M TaKOro
e [paBa y APyroro 4eaoBeKa;

6) TPyA10BOr0 BOCIIMTAHUA:

- aKTUBHOE€ YYacTHE B PELIECHUU MPAKTHUUECKHX 3a7ad (B paMKax CeMbU, 00pa3oBaTeIbHOU
OpraHu3alMM, Topoja, Kpas) TEXHOJIOIMYeCKOM U COLMaJbHOW HANpaBIEHHOCTH,
TpeOyIOIUX B TOM YKcTe U (prU3nuecKuX 3HaHUil;

- UHTEPEC K MPAKTUIECKOMY M3Y4EHHIO MPOo(decCcHii, CBI3aHHBIX C (PU3HUKOIA;

7) 3K0JI0TMY€eCKOT0 BOCTIMTAHUS:

- OpUEHTAalMsl Ha MpUMEHEHUE (U3MUECKUX 3HaHUM g peleHus 3ajxad B 00JacTu
OKpYXarolllel cpepl, MIAHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOXKHBIX IOCJIEICTBHUI
JUISL OKPY>KAtOIIen CpeJibl;

- 0CO3HaHHUE INI00AIBHOI0 XapaKkTepa 3KOJIOrMYeCKUX MPo0dJieM U MyTel UX pelleHus;

8) ajanTanuu K M3MEHAIOIUMCH YCJI0BHAM COUMATIBHON M NIPUPOJHON cpeabl:

- MOTPeOHOCTh BO B3aMMOACHCTBMM TIPU BBINOJHEHUH UCCIEAOBAHUM U MPOEKTOB
(U3NYECKOI HAMIPABIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHHUSIM JIPYTHUX;

- IIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO 1S TENIbHOCTD;

- MoTpeOHOCT, B (POPMUPOBAHMU HOBBIX 3HAHWH, B TOM 4YHcle (OPMYIHPOBATH HJIEH,
MOHSITHS, TUTIOTE3bl O PU3NYECKUX OOBEKTaX U SBIICHUSX;

- OCO3HaHME AePUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIETEHTHOCTEH B 00acTu GU3NKH;



® - [JIAHUPOBAHUE CBOEI'O Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUII;

® - CTPEMJICHUC aHAJIU3UPOBATH U BBIABJIATH B3aUMOCBA3H IIPUPOALI, O6H.[€CTBa 1 5KOHOMHMKHU,
B TOM 4YHCJIC€ C UCIIOJIb30BAHUEM (bI/ISI/ILIeCKI/IX 3HaHHI>'I;

e - OLEHKAa CBOMX JEUCTBUI C Y4YETOM BIIMAHMS Ha OKPYKAIOUIYIO Cpely, BO3MOXKHBIX
IJ100aIbHBIX MTOCIEICTBHUI.

METANPEJIMETHBIE PE3YJIBTATbBI

B pesynbTare ocBOE€HHsS nporpaMmbl IO (U3MKE Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBanust y oOyuwaromerocsi OyayT cOpMHUPOBaHBI MeTaNpeIMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIIME TI03HABaTeJbHbIE YHHBEpCaJbHbIE YyueOHBbIE JACHCTBHUS, KOMMYHUKAaTUBHBIE

yHHUBepcajbHbIe YdeOHbIe TEeHCTBUS, PEryISITUBHbIE YHUBEPCAIbHBIE YUeOHbIe e CTBUS.

Ilo3HaBaTebHbIE YHUBEPCATbHbIE YUeOHbIe AelicTBUS

Ba3oBble JJornyeckue 1eiicTBUA:

BBISIBJIATH U XapaKTePU30BATh CYIICCTBCHHBIC TPH3HAKUA O0BEKTOB (SIBICHU);
YCTaHABIMBAThH CYIICCTBEHHBIM MPU3HAK KJ1acch (PUKAIMK, OCHOBAHUS Ui 0000meHuUs
U CpaBHCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B paccMaTphBacMbiX (DakTax, JaHHBIX H
HAOJFOICHUSIX, OTHOCSIIUXCS K (PU3NYCCKUM SIBJICHUSM;

BBISIBJIATh MPUIMHHO-CIICCTBEHHBIC CBS3M TPH HM3y4CeHUU (DU3HUECKUX SIBICHHA U
MPOIECCOB, JeNaTh BBIBOABI C HCIOJB30BAHHEM JEAYKTUBHBIX H WHIYKTUBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBA3SIX (PH3NUECKUX BEIHUNH;
CaMOCTOSITENIFHO ~ BBIOMpATh Crmocod pemieHus y4eOHOH ¢u3ndeckoil 3amayu
(cpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIICHUsS, BHIOOp HauOoJIiee MOAXOMASINETO C
y4ETOM CaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBblie uccienoBareibcKue AeiicTBUA.

MCIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENHCKUN HHCTPYMEHT ITO3HAHUS;

OPOBOAUTH IO CAaMOCTOATEIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIIOXKHBIH
bu3nyecKkuii SKCrepuMeHT, HeOOJIbII0e HCcClleoBaHNe (PU3UYECKOTO SIBJICHHUS,
OLICHMBATh HAa MPUMEHHMOCTb M JIOCTOBEPHOCTh MH(OPMAIIHUIO, TOJYYCHHYIO B XOJI€
WCCIICZIOBAHUS UJIH SKCIIEPUMEHTA;

CaMOCTOSITENIFHO  (OPMYJHpPOBaTh OOOOIIEHHS M  BBIBOABI IO  pe3yibTaTaM
POBEAEHHOr0 HAOIIOIEHU S, OIIbITA, UCCIIEA0BAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JlajibHEHIIee pa3BUTHE (DPU3MUECKUX MPOIECCOB, a TAKKE
BBIIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSX U KOHTEKCTaX.

Pabora ¢ unpopmanueii:

INPUMEHATh pa3jMuYHbIE METOAbI, MHCTPYMEHThI U 3allpochl IpU IMOHCKE U OTOOpe
MH(pOPMAIIUHU WK TaHHBIX ¢ YIETOM MPEII0KEeHHON yueOHoM Gpu3nueckoit 3a1a4u;
aHaJM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(POPMAIIUIO PA3TMYHBIX
BUJI0B U ()OpM IIPECTABIICHNUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJbHYIO (GOpMYy MpeacTaBieHUs HHGOpMAlUU U
WLTIOCTPUPOBATh pEIlaeMble 3aJjaud HECIOKHBIMU CXeMaMH, AHarpaMMaMH, HHOU
rpauKoi 1 UX KOMOMHAITUSMH.



KOMMYHI/IKaTI/[BHbIe YHuBepcCaJbHbIC y‘leﬁﬂble JeHCTBUA:

B XO0Jlc OOCYXJeHHus Y4eOHOro Marepuaja, Pe3yJIbTaToB JIA0OpAaTOPHBIX pPabOT M
MIPOEKTOB 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYX/JTaeMOW TEMbI U BBICKA3bIBaTh UICH,
HaIleJICHHBIC HA PEIICHHE 3aJ1a49H | MOJIJIepKaHue 01arokenaTeIbHOCTH OOIICHMS;
COIOCTABIIATh CBOW CYXJCHHUS C CYXICHHUSIMH JPYI'MX YYaCTHHKOB JHAJIOTa,
O0HAPYKHUBATh Pa3IIMUUE U CXOJICTBO ITO3HIIHIA,

BBIPAXaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUChbMEHHBIX TEKCTaX;

nyOMMYHO  TPEACTABIATH  PE3YyJbTATHl  BBIIOJHEHHOTO  (U3WYECKOTO  OIbITa
(9KCIIEpUMEHTA, UCCIICOBAHMS, TPOCKTA);

MOHUMATh W HKCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUIYAJIbHOW padOTHI
IIPU PEILIEHUU KOHKPETHON (pU3nUecKoi IpoOIeMBl;

NPUHUMATh LENW COBMECTHOW JesATeNbHOCTH, OPraHU30BBIBATH JEHCTBUA MO €€
JOCTHKEHHIO: PaclpefeNsiTh POk, 00CYKAAaTh MPOLECCH U Pe3yNbTaThl COBMECTH O
paboThl, 060011aTh MHEHUST HECKONBKHX JIFOJIEH;

BEITIOJIHATG CBOIO YacTh Pa0OTHI, TOCTHTas KadyeCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIPABIICHUIO ¥ KOOPIUHUPYS CBOH JEHCTBUS C IPYTUMH YWICHAMHA KOMaH/IbI;
OLICHMBAaTh KAaueCTBO CBOEr0 BKIaJAa B OOWMI MOPOAYKT TO KPUTEPHSM,
CaMOCTOSITEIILHO CHOPMYIHPOBAHHBIM yU4aCTHUKAMHU B3aHMOJICHCTBUS.

PerynsiTuBHBIC YHHBeEpPCATbHBbIE Yy4eOHbIe 1eCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KH3HEHHBIX M YICOHBIX CUTYaIUSAX, TPEOYIOMUX sl pelIeHUs
bU3NYeCcKNX 3HAHUK;

OPHEHTHPOBATHCS B PA3JIMYHBIX MOJAXOJAX MPHHATHS PEIICHUH (WHIMBUIYaTbHOS,
MPUHSATHE PEUICHHS B TPYIIIE, IPUHATHE PEIICHUH TPYIITON );

CaMOCTOSITEIIFHO COCTABJIATH QJITOPUTM pElIeHHs] (PU3NYECKON 3aJadyd WM IJIaHa
UCCIICIOBAHUSI C YYETOM HMEIONIMXCS PECypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeIaracMble BAPHAHTHI PEIICHHIA,

JIeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIb, MOIMOHAIbHBIN HHTEJJIEKT:

JlaBaTh a/IEKBATHYIO OLIEHKY CUTYalluu U NpeJIaraTh IjaH €€ M3MEHEHUS;

OOBSCHATh NPUYUHBl JOCTUXKEHUS (HEIOCTH)KEHHUs) pEe3yJbTaTOB JEATEIbHOCTH,
JIaBaTh OL[EHKY NPHUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM UHCIIE B XOJ] BBIIOJIHEHUS (PU3NUECKOrO
UCCIIEZIOBAHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBIIMXCS
CUTYalluH, YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBHUAM;

CTaBUTH ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa UM JUCKYCCHM Ha HAY4HYIO
TE€MY, IOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTHKY JPYyroro;

NpU3HaBaTh CBOE MpPaBO Ha OMMOKY INpH pemeHuH (U3NYecKHX 3a7ady WM B
YTBEP)KIEHUAX HA HAYYHbIE TEMBI U TAKOE 7K€ IIPAaBO APYroro.

NPEAMETHBIE PE3YJIbTATDBI



K xoniy oOyueHus B 9 kiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

UCMOJb30BaTh IOHATUA: CHCTEMa OTCYETa, MaTepuajbHash TOYKa, TPAEKTOPHS,
OTHOCUTENIBHOCTh MEXaHUYECKOI'0 JBMKEHUS, Jedopmanus (ynpyras, niaacTudeckas),
TPEHUE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb U MEpPErpy3Ku, LEHTP
TSDKECTH, a0COMIOTHO TBEPIOE TENO, IEHTP THKECTH TBEPLOro Tela, paBHOBECHE,
MeXaHW4YecKkue KojeOaHHWs W  BOJHBL, 3BYK, MH(pPa3ByK U  YJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKana 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhl HMCIYCKaHWS W TMOrJolleHus, ainbda, Oera- M ramma-
U3ITy4EeHHs], U30TOIIBI, siIepHasi SHEPreTHKa;

pa3nuyaTh SIBJIEHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEMHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE, CBOOOIHOE NaJEHNUE TEJl, PABHOMEPHOE
JIBUKEHME 110 OKPYXHOCTH, B3aUMOJEWCTBHUE Tel, PEaKTUBHOE JIBM)KEHUE,
KosiebaTeIbHOE JBHMKEHHME (3aTyXalollMe M BbIHYXJCHHbIE KoJeDaHUs), pPE30HAHC,
BOJIHOBOE JIBIDKEHUE, OTpPaKEHHE 3BYKa, MPSMOJMHEIHOE paclpoCTpaHEHHUE,
OTpa)K€HHE U MPEIOMIIEHHE CBETA, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE
Oenoro cBeTa B CHEKTP M CIOKEHUE CIIEKTpalbHBIX LBETOB, IUCIIEPCHs CBeETA,
€CTECTBEHHAsl PaJlMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOro CIEKTpa HM3JIy4cHHUs)
[I0 OMMCAHUI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX
JlaHHOE (PU3UYECKOE SBJICHHUC;

pacrio3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3NYECKUX SBJICHUM B OKpYXaloleM Mupe (B
TOM uuncie pU3NYECKue SBIECHUS B MPHUPOJE: MPUIUBBI U OTJIHUBBI, JBUKEHUE IJIAHET
CostHEe4HOI CHCTEeMBbI, peaKTUBHOE ABUKEHUE KUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPACEHUE, CEHCMHUYECKHEe BOJHBI, IIYHAMH, 3XO0, I[BE€Ta TeJ,
ONTHUYECKHEe SBJIEHHS B  MpUpoje, OHOJOrMueckoe JAeicTBUE  BHUAMMOTO,
yIbTPapHUOIETOBOIO M PEHTIEHOBCKOI'O HM3JyY€HHH, €CTECTBEHHBIH paJauOaKTHBHBIN
(OH, KOCMHMYECKHE JIyuyd, paJMOAaKTUBHOE U3Jyd€HUE MPUPOAHBIX MHUHEPAJIOB,
JeMCTBHE PalnOAKTUBHBIX M3JIyUEHUI HAa OPraHMU3M YeJIOBEKa), IPH ATOM IEPEBOIUTH
IIPaKTUYECKYIO 3a/ayy B yue€OHYIO, BBIJIEISATH CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKK)
($U3nYEeCKUX SABIICHUH;

OIMCBIBATh U3yYEHHbIE CBOICTBA Tel U (pu3MUecKUe SBJIECHUS, UCIONb3YS (PU3HUECKHe
BEJIMYMHBI (CpeHsAs U MIHOBEHHAsl CKOPOCTh Tejla IPU HEpaBHOMEPHOM [BUKECHUM,
YCKOpEHHE, NepeMEIEHUE, NyTh, YIJI0Bas CKOPOCThb, CHUJIa TPEHUs, CUJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOIHOrO MajieHus, BeC Teja, UMIYJbC TeNa, UMITYJIbC
CHJIBI, MEXaHU4YeCKasi paboTa U MOLIHOCTb, OTEHIMAJIbHAs SHEPIUs Tela, MOJHATOr0
HaJ IOBEPXHOCTHIO 3EMJIM, TOTCHIIMAIIbHAS SHEPTHs CXKATON MPYKUHBI, KWHETHYECKasl
SHEprusi, IMOJHasg MEXaHUYecKas SHEprus, MepHoj M 4YacToTa KoyieOaHuil, JJIMHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IIOKa3aTelb MPEIOMIICHUS
Cpezbl), IpU ONKCAHUU NMPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIIONb3YEMbIX
BEIUYUH, OOO3HAYEHMsS] W €IUHUIBl (U3NYECKUX BEIUYHMH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOINME JAHHYIO (U3WYECKYIO0 BEJIUYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH
rpaMKH N3y4EeHHBIX 3aBUCUMOCTEH (pU3NUECKUX BEIUYNH;

XapaKTepHu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBJICHHUS U MPOLIECCHI, UCIONb3Yys 3aKOH
COXPAaHEHUSl SHEPIUHU, 3aKOH BCEMMPHOIO TATOTEHMS, MPUHLMII CYNEPIO3ULUU CUJI,
IIPUHLIAII OTHOCUTENBHOCTHU ["anmuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITyJIbCa,



3aKOHBI OTPaKEHUS W TPEJIOMJICHUS CBETa, 3aKOHBl COXPAHEHUS 3apsiOBOr0 H
MaccoBOrO 4YHCENl IMpU SACPHBIX peakuusx, Mpd OTOM JaBaTb CIIOBECHYIO
(GopMyIMPOBKY 3aKOHA M 3aMIUCBHIBATh €0 MATEMATUYECKOE BHIPAKEHUE;

OOBSCHATH (U3MYECKHE IMPOLIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyalluii  TPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYHMHHO-
CIICZICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX IIArOB C OMOPOi Ha 2—
3 u3y4YeHHBIX CBOWCTBA (PU3MUYECKUX SBICHHUH, (PU3MUECKHX 3aKOHOB HJIH
3aKOHOMEpPHOCTEN;

pemaTh pacu€THbIE 331a4u (OMUparoMecs Ha CUCTeMY U3 2—3 ypaBHEHU ), UCIIONIb3Y S
3aKOHBI U (OpMyJbI, CBs3bIBarOIIMe (u3Mueckne BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUSI 3aJjaud 3alHChiBaTh KPaTKOE YCIOBUE, BBISBISTH HEIOCTAIOIIUE WIH
M30BITOUHbIE JaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JJIsi PELIeHHUS,
OPOBOAUTH PAcU€Thl M  OIEHMBATh PEAIMCTUYHOCTh IOJTYYEHHOIO 3HAYCHHS
¢bu3nyecKoii BeITHMUNHBI,

pacro3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PpELIMTh MNpU MOMOLIM (PU3HUECKUX
METOA0B,  HCHOJIb3Ys  ONMCAHME  WUCCJENOBaHMs,  BBLACIATH  IIPOBEpsIEMOE
IIPEAMNOI0KEHUE, OLEHUBATh IPAaBUIBHOCTb MOPSJKA IPOBEIEHUS HCCIEI0BaHMUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOJIIOJEHUH U OIIBITOB;

IIPOBOJIUTH OMNBITHI 110 HAOIIOJEHUIO (PU3UYECKUX SIBJICHUM WM (QU3NYECKUX CBOWCTB
Ten (M3ydeHue BTOporo 3akoHa Hel0TOHA, 3aKOHA COXPAaHEHUs YHEPrHH, 3aBUCHMOCTh
nepuosa KoaebaHuil MPy>KMHHOT'0 MasATHUKA OT MAcCChI Tpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIMTYABI MaJIbIX KoJeOaHUH, TPSIMOIMHEHHOE PaCcIpOCTPaHEHHE
CBETa, pasJioKeHUE Oenoro cBeTa B CHEKTp, HU3yYEHHE CBOWCTB H300pa’keHHs B
IUIOCKOM 3€pKajle U CBOMCTB M300pa’keHUs IpenMera B coOuparoliell JHH3e,
HAOJIIO/IeHHE CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB H3IYyYEHHsS): CaMOCTOSATEIHHO
coOMpaTh YCTAaHOBKY M3 U30BITOUHOr0 Habopa 000pyA0BaHUS, ONUCHIBAThH XOJ1 ONbITA U
€ro pe3ynbTaThl, HOPMYIUPOBATH BHIBOIBI;

IPOBOJHUTH TPH HEOOXOIUMOCTH CEPHI0 MPSIMBIX H3MEPEHH, OMpenemsis CperaHee
3HaueHHEe HU3MEpSAEeMOM BeMMYMHBI ((POKYCHOE pacCTOSHUE COOMpAIOLIel JIMH3bI),
000CHOBBIBaTh BEIOOP CrI0co0a u3MepeHust (M3MEPUTENBHOIO pudopa);

MPOBOJIUTH HUCCIIEIOBAHHE 3aBUCHUMOCTEH (PU3MYECKMX BEIMYUH C HCIOJIb30BAaHHUEM
OpSIMBIX HU3MEpPEHHH (3aBUCHUMOCTb NyTH OT BPEMEHU MpPU PABHOYCKOPEHHOM
IBIDKEHMM ©0€3 HadalbHOM CKOpOCTH, TIepHoAa KojeOaHWW MaTeMaTHYecKOro
MasiITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJia OTPa)KEHUS CBETa OT YIJa MajJeHUs U
yria mpejoMJIeHUs OT yIJia MaJieHus1): MIaHUPOBAaTh MCCIIEAOBAHHUE, CAMOCTOSTEIbHO
co0MpaTh  YCTAaHOBKY, (UKCUPOBATh pe3yjibTaThl IOJYYEHHOW 3aBHCHMOCTU
¢u3nyecKkuX BEIUYUH B BHJIE TAOIUIl U I'padUKOB, JesaTh BBIBOJBI 110 pE3yibTaTaM
HCCJIEZIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEPEHUs (PHU3NYECKUX BEIWYUH (CpelHsisi CKOPOCTh U
YCKOpEHHUE Tela MpU paBHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOIHOTO MaeHHs,
KECTKOCTh TPYKUHBI, KOIPOUIIMEHT TPeHHsS CKOJBKEHUS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa M TepuoJ KolebaHWH MaTeMaTHYecKoro M IPYKMHHOTO
MasTHUKOB, ONTHYECKas CHJIA COOHMparomiell JIMH3bI, PAaTUOAKTHUBHBIA  (OH):
IUIAaHUPOBATh U3MEPEHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY M BBINOJIHATH
U3MEpEHHUs, Cleqysl NMPEeNIOKEHHON MHCTPYKLUHU, BBIYUCIATH 3HAUYEHUE BEIMYMHBI U



aHaJIM3UPOBATh IIOJYYEHHBIE PE3YyJbTaTbl € Y4ETOM 3aJaHHOM IMOTPELIHOCTU
WU3MEPEHUN;

COOJIIOJIaTh TpaBWJIa TEXHUKH O€30MacHOCTH MNpu paboTe ¢ J1abopaTOpHBIM
0o0opyaoBaHUEM;

pa3nuyaTb OCHOBHBIE MPU3HAKM HM3YYEHHBIX (U3UUYECKHX MoJeJel: MaTepuajibHas
TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOUYHUK CBETA, JIy4, TOHKas JIMH3A,
IUTaHETapHas MOJIENb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh MNPUHIUIBI JACHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOUCTB C ONOPO Ha UX OMHCAHUA (B TOM YHCIIE: COUAOMETP, JaTYUKH TOTO0KEHHUS,
pPacCTOSHUS U YCKOPEHUS, paKeTa, 9X0JIOT, OUKH, IEPUCKOII, (hoToanmapar, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaxX (PM3NYECKUX ABJIEHUIN U HEOOX0IUMBbIe (PU3HUECKHEe 3aKOHOMEPHOCTH;
UCIOJb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU M3Y4YEHHBIX TEXHUYECKUX YCTPOWCTB,
WU3MEPHUTENBHBIX NMPUOOPOB U TEXHOJOIMUECKUX ITPOLECCOB IPU PEUICHUU Y4eOHO-
IIPaKTUYECKUX 3a]a4, ONTHYECKHE CXEMBI Ul IMOCTPOEHUS M300PaKEHUM B IIOCKOM
3epKajie u coOuparoliel IuH3e;

IPUBOAUTH IpUMEpPbl (HAXOAUTb HHGOPMALMIO O MpUMEpPax) MPAKTUYECKOIO
UCIIOJIb30BaHUs (DU3NYECKMX 3HAHMW B IOBCEJHEBHOM JKU3HU JUIsl oOecredeHus
OezomacHOoCcTH mHpu OOpalieHHH ¢ HpubopaMM M TEXHUYECKUMH YCTpOICTBaMH,
COXPaHEHHUS 3/I0pOBbS U COOJIOJEHUS HOPM JKOJIOTMYECKOrO IIOBEJIEHUS B
OKpY>Karollen Cpere;

OCYILECTBIATh IOUCK HHpopManuu (GU3MUECKOro coaepkaHuss B VIHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMpYsl TOWCKOBBIA 3allpoc, HAXOAUTh MYTH OIMpEIeNICHHs
JIOCTOBEPHOCTH TIOJIy4€HHOM HMH(OPMAllMd Ha OCHOBE MMEIOUIMXCS 3HAaHUH U
JIOTIOJIHUTENbHBIX HCTOUHUKOB;

UCIOJIb30BaTh MPHU BBHIMOJHEHUH Y4E€OHBIX 3aJjaHUIl Hay4YHO-TIOMYJISIPHYIO JIUTEPATYypy
(U3NYECKOro copepXkKaHMs, CIpaBOYHBIE MaTepualbl, pecypchl cetd MHTepHer,
BJIaJIeTh MpuéMaMU KOHCIIEKTUPOBAaHUS TEKCTa, NpeodOpa3oBaHus HHopMmanuu u3
OJTHOM 3HaKOBOM CHCTEMBI B IPYTyIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHHSI HA OCHOBE MH(OpMaLUu
U3 HECKOJbKUX MCTOYHMKOB (DU3UYECKOr0o COJEp)KaHus, NMyOJMYHO HPEACTaBIATh
pe3yJIbTaThl IPOEKTHON MJIM HCCIIE0BATENIbCKOM AEsTENbHOCTH, IPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YUYEHHBIH MMOHATUHMHBIN amnmapaT H3ydaeMoro pasjaena (U3MKU U
COIIPOBOXK/IaTh BBICTYIJIEHHE IIpe3C€HTalUed ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUH
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

9 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aeioB U TEM nudpoBbIe
Ne i/m P Kourposabhubie | IlpakTnyeckue (uubp )
NMPOrPaMMBbI Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexanndeckne siBJICHUS
11 MexaHH4YecKOo€e ABUKEHUE U CIIOCOOLI €ro 10 1 but6moreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bub6morexa IIOK
1.3 3aKoHBI COXpaHe 10 3
KOHPBL COXPaHEHHA https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3znen 2. Mexanndeckne K0Jie0aAHHUS M BOJTHBI
but6mmoreka [JOK
2.1 M 0 7 3
CXAHITACCKHC ROTCOARMA https://m.edsoo.ru/7f41a4a6
2.2 MexaHr4ecKue BOJHBI. 3BYK 8 1 3 bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiiekTpoMarHuTHOE MoJie U DJIeKTPOMATHUTHbIE BOJIHBI
31 DNEeKTPOMarHUTHOE 10JIE U 5 5 bubmmorexa [{OK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6

Pa3nea 4. CBeToBbIE ABJICHUSA



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

4.1 3aKOHBI PaclIpoOCTpaHCHHS CBETa 6 2 bubmorexa HOK
' pacnpocip https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.2
JIuH3BI B onTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bub6mmoreka [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 https:/m.edsoo.ru/7fA1a4a6
Hroro mo pazneny 15
Pa3nen 5. KBaHTOBBIE AIBJIEHHSA
bu6moreka I[IOK
51 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6moreka I[IOK
5.2 C 6 1
TPOCHIE GTOMHOTO spa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 s 7 1
AACPHEIC peartitit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazpnen 6. [loBTopuTe1bHO-0000 110 1IMIT MOYJ/Tb
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bubmoreka [IOK
' Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosnuecTrBo yacos
= &
2 ® -
Ne =~ g ; ; @ E E ® =
Tema ypoka 2 % = = 2 = = = 5
= < L L - 5 = 9
n/n 3 2 2 2 v & B 5 o
= = >, > = 3 8 - S R &
S = = 2] = o /A 2 4 3 e =
o = = = = > = s = o 9 9 = N ¢
e s ¥ 5 & = s = ¥ = 3 = S 2 &
: 5§ E¢ 5: |§: | zE¥Ey |58
< ] [(=]
=) Z a2 B a | X E S s =8 & = 8 ¢
MexaHuueckoe ABUKEeHHEe. MaTepuanbHas
1 03.09
TOUYKa
bubmmoreka [{OK
Cucrema orcuera. OTHOCUTEIBHOCTh 1
1 04.09 https://m.edsoo.ru/ff0a
MEXaHUYCCKOTO JIBUKCHUS
da74
bu6muorexa IIOK
PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHIE 1 05.09 https://m.edsoo.ru/ff0a
d19a
HepasHoMepHOE NpsAMOIMHENHOE
neuxeHue. CpeiHsisi 1 MTHOBEHHAs 1 10.09
CKOpOCTh
. bubommorexa LIOK
[IpsimonnHENHOE PaBHOYCKOPEHHOE 1
swenne. VOKOpeHHe 1 11.09 https://m.edsoo.ru/ff0a
+ Y CKOP dsd4
CKopoCTh MPSIMOJIMHEHHOT O
paBHOYCKOpEHHOTO ABMKeHus. ['paduk 1 12.09
CKOPOCTH
JlabopaTopHas padora "OnpeneneHue 1 1 17.09 but6moreka [JOK Hcnons3oBanue
YCKOPEHHSI TeJa IPU paBHOYCKOPEHHOM ' https://m.edsoo.ru/ff0a | o6opynoBanus



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

NBIDKEHUY 110 HAKJIOHHOU INTIOCKOCTH"

dbl8

"Touku pocrta'

8 CsobonHoe nagenue teir. OublTel [ anuaes 18.09
PaBHOMEpHOE IBMKEHME IO OKPYKHOCTH. bu6moteka IIOK
9 [lepuon u yacrora oOpamienus. Jluneitnas 19.09 https://m.edsoo.ru/ffOa
¥ YIJIOBast CKOPOCTH el76
10 LleHTpOocTpeMHUTEIbHOE YCKOPEHUE 24.09
bubmuorexa [IOK
11 [lepssiit 3akoH HproToHa. BexTop cuibl 25.09 https://m.edsoo.ru/ff0a
e612
. bubmuorexa [IOK
Bropoii 3akoH HeroToHa.
12 P . 26.09 https://m.edsoo.ru/ff0a
PaBHoOzeiicTBYIOIIAA crila
e72a
Tperunit 3akoH Hetotona. Cyneprno3uuus bubmiorexa [JOK
13 P Itk t 01.10 https://m.edsoo.ru/ff0a
CHJI
£982
Pemenue 3a1a4 Ha MpUMEHEHU € 3aKOHOB bubmorexa [JOK
14 A p 02.10 https://m.edsoo.ru/ff0a
HeroToHa
eb6c
bubmuorexa [IOK
15 Cuna ynpyrocrtu. 3akoH ['yka 03.10 https://m.edsoo.ru/ffOa
eca2
16 Pemenue 3anau no reme «Cuna ynpyroctu» 08.10
bubanoreka IIOK Hcnons3oBanue
JlabopaTtopHas pabota «OmnpeneneHue
17 CCTKOCTH IIDVSKHHED) 09.10 https://m.edsoo.ru/ff0a | o6opymnoBanus
by ee28 "Touku pocra"
bu6morexa IIOK
18 Cuna TpeHHS 10.10 https://m.edsoo.ru/ff0a
f738
19 Pemenue 3anaq no reme «Cuina TpeHUs» 15.10 bu6moteka [IOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738

https://m.edsoo.ru/ff0a
fa26

" bu6morexa [JOK Hcnons3zoBanue
JlabopaTopHas pabora "Onpenenenue
20 e —" 16.10 https://m.edsoo.ru/ff0a | o6opynoBanus
Ry f8be "Touku pocra"
" bubmuorexa [IOK
Penrenue 3amau mo teMe "3aKOHEI
21 " 17.10 https://m.edsoo.ru/ff0a
Herotona. Cuna ynpyroctu. Cuiia TpeHUs fbse
Cuna TSKeCTH U 3aKOH BCEMHPHOTO bubmotexa [JOK
22 TATOTEHHsSI. Y CKOpEHHE CBOOOIHOTO 22.10 https://m.edsoo.ru/ff0a
naJIeHus f044
Ypok-koHpepeHus "JIBuKeHHE TE
23 BOKPYT T'PaBUTAIIMOHHOIO IIEHTPa 23.10
(Conneunas cucrema). ['anaktukn"
" bubmuorexa [IOK
Pemenue 3amay no teme "Cumna TSHKECTH U
24 \ 24.10 https://m.edsoo.ru/ff0a
3aKOH BCEMHUPHOI'O TSATOTEHUS
518
bub6muorexa IIOK
[IepBas kocMHUuecKasi CKOPOCTb.
25 05.11 https://m.edsoo.ru/ff0a
HesecoMocTs u neperpysku
f33c
PaBHOBecHEe MaTepuanbHON TOYKH.
.. but6mmoreka [JOK
AbcomoTHO TBEpIOe Teno. PaBHoBecHe
26 B . 06.11 https://m.edsoo.ru/ff0a
TBEPAOIO TeJla C 3aKPEIIEHHON 0ChIO f636
BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
PaBHOBecHe MaTepuanbHON TOYKH. Hcnons3oBanue
97 AbGcomoTHO TBEPIOE Teno. PaBHoBecue 07.11 o0opyaoBaHuUs
TBEPJIOTO TeJIa C 3aKPEIIEHHOW OChIO ' "Toukmu pocra"
BpaiieHus. MoMeHT culibl. LleHTp TsokecTu
28 Pentenue 3amad mo teme "MOMEHT CHIIBL. 12.11 bu6morexa IIOK



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

LenTp TsKECTH"

https://m.edsoo.ru/ff0b

02b4

[ToaroToBKa K KOHTPOJIBHOU paboTe 1O

bub6morexa IIOK

29 Teme "MexaHndecKoe JBIKCHHUE. 13.11 https://m.edsoo.ru/ffOb
BzanmopeiictBue Tem" 0408
KonTtponbhas pabora o reme bubmmoreka LIOK
30 "MexaHn4eCcKOe IBIDKCHHC. 14.11 https://m.edsoo.ru/ffOb
Bzaumopeiicteue Ten" 06ec
Nmnynbe Tena. UMnynse cumbl. 3aKoH bubmmoreka IJOK Hcnonb3oBanue
31 COXpaHEHHS UMITyJIbCca. YIIPYroe u 19.11 https://m.edsoo.ru/ffOb | o6opynoBanus
HEYIPYTroe B3auMOJICHCTBUE 07fa "Touxu pocra"
" but6moreka [JOK
Pemrenue 3aga4d no teme "3akoH
32 \ 20.11 https://m.edsoo.ru/ff0b
COXPaHEHHS UMITYJIbCA
096¢c
33 Ypoxk-koH epeHus "PCaKTI/IBHO"e 9111
JBUKEHUE B TIPUPOJIE U TEXHUKE
bu6muorexa IIOK
34 Mexanundeckasi paboTa ¥ MOIIIHOCTh 26.11 https://m.edsoo.ru/ff0b
0ag4
bub6auorexa IIOK
PaGoTa cuitbl TSHKECTH, CUITBI YIIPYTOCTH H
35 CHUTEL TOCHIA 27.11 https://m.edsoo.ru/ffOb
P 0db8
JlabopaTopnas pabora «Onpenenenue Ucnonb3oBanue
36 paboOThI CHIIBI TPEHUSI TIPU PABHOMEPHOM 5811 00opyaoBaHUs
JIBUKEHUU TeJla M0 TOPU30HTAIBHOMN ' "Touku pocra"
TOBEPXHOCTH
CBs3b dHepruu 1 padotel. [loTeHnuansHas
37 P p H 03.12
SHEPTUs
38 Kunernyeckas sueprus. Teopema o 04.12 bubmorexa [IOK



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

KMHETHY E€CKOW dHEPIrUH

https://m.edsoo.ru/ff0b

0c32

39 3aK0H COXpaHEHHS SHEPTrUU B MEXaHUKE 05.12
bubmanoreka IIOK Hcnons3oBanue
JlaGopaTtopHas pabota «/3yueHue 3akoHa
40 10.12 https://m.edsoo.ru/ffOb | obopynoBanus
COXpaHEHUS YIHEPTrUm»
12fe "Touku pocra"
KonebaTtensHoe ABMKEHUE U €T0 bubmorexa LIOK
41 ADAKTE DI CTHKI 11.12 https://m.edsoo.ru/ffOb
Pactep 1858
3aryxamomue Kojiebanus. BeIHyK1eHHbBIE bubmmorexa LIOK
42 Tyx ) y 12.12 https://m.edsoo.ru/ff0b
kosebanus. Pesonanc
2010
Hcnons3oBanue
43 MareMaTuyecKkuil ¥ IPy>KUHHBINA MasiTHUKH 17.12 o0opyaoBaHuUs
"Touku pocra"
VYpok-uccnenoBanue «3aBUCUMOCTh bubmuorexa IJOK Hcnons3oBanue
44 neprojia KojaeObaHuit OT )KECTKOCTH 18.12 https://m.edsoo.ru/ff0b | o6opynoBanus
MPYXHHBI U MACCHI TPy3a» 197a "Touku pocra"
[IpeBpaienne sHEpruu Npyu MEXaHUIECKUX
45 PeBpatt prAvTP 19.12
KOJIeOaHUIX
JlabopaTopnas pabora «Onpenenenue bubmuoreka IIOK Hcnons3oBanue
46 YacCTOTHI U Iepuojia KojedaHui 24.12 https://m.edsoo.ru/ffOb | o6opynoBanus
MIPYKUHHOTO MasITHUKA laec "Touxku pocra"
Jlabopatopnas padora «IIpoBepka bubmotexa [JOK Hcnons3oBanue
47 HE3aBUCUMOCTH Ieprojia KoeOaHul Irpy3a, 25.12 https://m.edsoo.ru/ff0b | o6opynoBanus
MOJBEIIEHHOT0 K HUTH, OT MacChl Tpy3a» 197a "Toukmu pocra"
Mexanndeckue BoaHEL. CBOMCTBA bu6morexa IIOK
48 MeXaHU4eCKUX BOJH. [IpogonbHbIe 1 26.12 https://m.edsoo.ru/ff0b

TIONECPCUYHBIC BOJTHBI

21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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Ypok-koHpepeHuus "MexaHuueckue

49 BOJIHBI B TBEpAOM Tene. CeilicMuueckue 09.01
BOJIHBI"
3Byk. PacipocTpanenue u oTpaxeHue
50 Y pocTp P 14.01
3ByKa
" Hcnons3oBanue
VYpok-uccnenoranue "Habmonenue
51 Y 15.01 000pyI0BaHUs
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBI
"Touku pocra"
I'poMKOCTB 3BYKa U BBICOTA TOHA.
52 P 4 16.01
AKycTHYECKHIi pe30HaHC
Ypok-koHpepeHuus "YIpTpa3ByK U bubmorexa HOK
53 " 21.01 https://m.edsoo.ru/ffob
nH(]pa3BYyK B IPUPOJE U TEXHUKE
23ca
[ToaroToBka K KOHTPOJILHOU paboTe 1O bubmmoreka [JOK
54 Teme "3aKOHBI COXpaHEeHUs. MexaHn4ecKue 22.01 https://m.edsoo.ru/ffOb
KosieOaHus U BOJIHBI" 250
KonTtponbsHas pabota mo Teme "3aKoHBI
95 coxpaHeHus. Mexanuueckue koiaeOaHus U 23.01
BOJIHBI"
bub6mauorexa IIOK
DNeKTpOMarHuTHOE MOJIE.
56 28.01 https://m.edsoo.ru/ffOb
DNEeKTPOMarHUTHBIE BOJTHBI
2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH 29.01
VYpok-kondepennus "llkana
bu6morexa IIOK
AJIEKTPOMArHUTHBIX BOJH. Mconb3oBaHme
58 . 30.01 https://m.edsoo.ru/ffob
AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM 2706
cBs3n"
. bubmnorexa IIOK Hcnonp3oBanue
59 VYpok-uccnenosanue "M3yueHue cBolcTB 04.02 1

https://m.edsoo.ru/ffOb



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
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IEKTPOMATHUTHBIX BOJH C TTOMOIIHIO
MoOmIIbHOTO TeledoHa"

o0opyaoBaHUs
"Touxku pocra"

Pemrenue 3agad Ha OImpe€aACIICHUE YaCTOThI U

60 . 05.02
JUTMHBI DJICKTPOMArHUTHOM BOJTHBI
bubmoreka [JOK
DneKTpoMarHuTHas MPUpoJia CBETA.
61 . 06.02 https://m.edsoo.ru/ffob
CxopocTth cBeTa. BonHoOBBIE CBOMCTBA CBETa 31d0
Hcrounuku ceera. [IpsmonnnHeiiHoe Bbu6moreka [JOK
62 pacnipocTpaHeHue cBeta. 3atMmeHus CosHua 11.02 https://m.edsoo.ru/ffob
1 Jlynsi 3658
3aKkoH oTpakeHus cBeTa. 3epkajia. PenieHue bubmotexa [JOK
63 3a/1a4 Ha TPUMCHEHHE 3aKOHA OTPaXKCHUS 12.02 https://m.edsoo.ru/ffOb
cBeTa 38c4
bubmmoreka IJOK Hcnons3oBanue
[Ipenomienue cBera. 3aKOH NMPEIOMIICHUS
64 cpeTa 13.02 https://m.edsoo.ru/ff0b | o6opynoBaHus
3aea "Touku pocra"
[TonHoe BHyTpeHHEE OTpakeHHE CBETa. bubmmoreka [IOK
65 Hcnonb3oBaHue MOIHOTO BHYTPEHHET O 18.02 https://m.edsoo.ru/ffOb
OTPaXXEHUS B ONTHYECKUX CBETOBOAAX 3c5c
JlabopaTtopHas pabota "MccnenoBanue Hcnonb3oBaHue
66 3aBUCUMOCTH YIJIa NIPEJIOMIIEHUSI CBETOBOTIO 19.02 o0opynoBaHUs
Jy4a OT yrJia NaJieHusl Ha rpaHulie "BO31yX- ' "Touxu pocra"
creksio""
VYpok-konpepenmus "Mcmonb3oBanue
67 OJIHOT'O BHYTPEHHETO OTPAKECHUS: 20.02
CBETOBO/bI, OIITHKOBOJIOKOHHAS CBA3b"
bu6morexa IIOK
68 Jluna3zel. OnTHyeckas cuia JIMH3bI 25.02 https://m.edsoo.ru/ffOb

3f2c



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c

bu6morexa IIOK

69 [TocTpoenune n300pakeHM B IMH3aX 26.02 https://m.edsoo.ru/ffOb
444a
Jlabopatopnas padora "OmnpeneneHue bu6muorexa IIOK Hcnonp3oBanue
70 (hOKYyCHOTO PaCCTOSIHUS U ONTHYECKOM 27.02 https://m.edsoo.ru/ff0b | o6opynoBanus
CHJIBI coOMparomiell TuH3b!" 4206 "Touku pocra"
bubmuorexa [IOK
VYpok-koHpepenuus "Ontuyeckue
71 P dep " 04.03 https://m.edsoo.ru/ffOc
JIMH30BbIE TPUOOPHI
Oa7e
bubmorexa [IOK
72 I'na3 kak ontuyeckas cucrema. 3peHue 05.03 https://m.edsoo.ru/ffOb
4684
VYpok-konpepenuus "Jlepektsl 3penus. Kak
73 P deperiuist "lleerrol 3p 06.03
COXPaHUTH 3PCHHE
Paznoxenue 6eyoro cBera B CIIEKTP. bu6motexa [IOK
74 Oneitel HetoToHa. Crioxxenue 11.03 https://m.edsoo.ru/ff0c
CIIEKTpaJIbHBIX I[BETOB. /rcnepcus cBera 0f4c
JlabopaTopHas pabota "OnbITH TIO Hcnonb3oBanue
A3JI0’KEHUIO OEIIOro CBETa B CHEKTP U bubmorexa HOK o0opynoBaHUS
75 P P 12.03 https://m.edsoo.ru/ff0c | |, by "
BOCIIPUSTHIO I[BETA TIPEAMETOB IIPU UX 0622 Touku pocra
HaO0JII0IEHUH Yepe3 LIBETOBbIE PHILTPHI"
VYpok-nipaktukyMm "BoiHOBBIE CBOICTBa
76 cBeTa: AMcnepcus, HHTepdepeHus u 13.03
mudpaknus"
Omnbitel Pe3epdopaa u miianerapHas MOACIb bubmorexa TIOK
77 18.03 https://m.edsoo.ru/ffOc
aToMa
12a8
78 [Tocrynatel bopa. Monens atoma bopa 19.03
79 Hcnyckanue u MOrIOIIEHUE CBETa aTOMOM. 20.03 bubmmoreka [IOK



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
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KBaHTh1. JInHEUaThIE CIIEKTPHI

https://m.edsoo.ru/ffOc

144c

" bubmmoreka IJOK Hcnonp3oBanue
VYpok-nipaktrikym "HabmoieHne criekTpoB
80 " 01.04 https://m.edsoo.ru/ff0c | o6opynoBaHus
WCITY CKaHHUS
1550 "Touku pocra"
bubmuorexa [IOK
81 PaguoakTHBHOCTE U €€ BHbI 02.04 https://m.edsoo.ru/ffOc
1672
Ctpoenne aToMHOT O siipa. HykimoHHas bubmorexa HOK
82 P pa. =y 03.04 https://m.edsoo.ru/ffOc
MOJIETTh
18ac
bubmorexa [IOK
83 PannoaktuBHbIe TpeBpamienus. M30Torbl 08.04 https://m.edsoo.ru/ffOc
lald
Cn bub6morexa IIOK
Pemenune 3amad o Teme: "PagnoakTHBHBIS
84 R 09.04 https://m.edsoo.ru/ffOc
peBpall 1bda
85 [lepuon monypacnana 10.04
VYpok-koHpepenmus "PaaroakTHBHbBIE bubmmoreka [IOK
86 W3IIy4eHHUs] B TPUPOJIE, METUIIMHE, 15.04 https://m.edsoo.ru/ffOc
TexHuke" 2126
SnepHble peakiuu. 3aKOHBI COXpaHEHUS bubmorexa TTOK
87 ' 16.04 https://m.edsoo.ru/ffOc
3apsI0BOTO ¥ MaCCOBOT'O YHCEIT
1c58
but6moreka [JOK
DHeprusi CBsi3U aTOMHBIX sijiep. CBs3b
88 17.04 https://m.edsoo.ru/ffOc
MacChl U SHEPTUH
1d7a
89 Pemenune 3agau no teme "SAnepHsie 29 04

peakun"



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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Peakiiuu cuHTe3a U AEICHUS SIEP.

bu6morexa IIOK

90 . 23.04 https://m.edsoo.ru/ffOc
Wctounuku sneprun ConHIa U 3BE31
1e88
VYpok-koHpepeHuus "SaepHas sHepreTuka.
91 JleiicTBUS paAOAKTUBHBIX U3JIY4EHHI Ha 24.04
JKUBBIE OPraHU3MblI"
[ToaroToBka Kk KOHTPOJILHOU paboTe MO
" bubmorexa [IOK
Teme "DIeKTPOMarHuTHOE IOJIE.
92 29.04 https://m.edsoo.ru/ff0c
DneKTpoMarHuTHbIe BOIHBL. KBaHTOBBIE 936
ABJIeHUA"
KonTtponbehas pabora o reme
"DJIEKTPOMAarHuTHOE MOJIE.
93 P 30.04
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBEIE
sIBJICHUS"
Hcnons3oBanue
[ToBTOpeHue, o6o6IIeHKE. JTabopaTopHbIe bubmiorexa ITOK
94 260TB! 110 Kypey "BiammonciicTsie Ter" 06.05 https://m.edsoo.ru/ff0c | o6opynoBanus
p ypey 245a "Touku pocrta"
[ToBTOpenue, o6obmeHue. Pemenne bu6moteka [IOK
95 pacyeTHBIX M KaueCTBEHHBIX 3a]1a4 M0 TEME 07.05 https://m.edsoo.ru/ffOc
"TemmoBbIie mporecch” 2572
[ToBTOpenue, o6o00meHue. Pemenne bubmorexa [IOK
96 pacueTHBIX ¥ Kaue€CTBEHHBIX 3a/1a4 10 TeMe 08.05 https://m.edsoo.ru/ffOc
"KIT][I TerioBsIx apurareiei” 2a22
[ToBTOpenue, o6obeHue. Pemenne bu6mmoreka [IOK
97 pacyeTHBIX M Ka4€CTBEHHBIX 3a]1a4 110 TEME 13.05 https://m.edsoo.ru/ffOc
"KII/[] 2;1ekTpoycTaHOBOK" 2b30
bubmmoreka [{OK Ucnonb3oBanue
[ToBTOpeHue, 0606cHNE. JlTabopaTopHbIC
98 14.05 https://m.edsoo.ru/ff0c | o6opynoBaHus

paboTsl o Kypcy "CBeToBble sIBICHUS"

2c52

"Touxku pocra"



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

[ToBTOpenue, o6obmenue. Pabora ¢

bu6moreka IIOK

99 TEKCTaMH 110 TeMe "3aKOHbl COXpaHEHUs B 1 15.05 https://m.edsoo.ru/ffOc
MexaHuke" 2d6a
bub6morexa IIOK
I1 , 0000 . Pabora c
100 OBTOPCHHE, ODODINEHHE. TaboT 1 20.05 https://m.edsoo.ru/ffOc
tekctamu 1o Teme "Konebanus u BoaHbI"
2e82
bubmuorexa [IOK
101 [ToBTOpEHUE, 0606'IVHGHI/IG. PaGoTa c ) 1 91,05 httos://m.edsoo.ru/foc
TeKkcTamMu 1o Teme "CBeTOBbIE SIBICHUS
3044
[ToBTOpenue, o6obmenue. Pabora ¢
102 TeKkcTamu 1o TeMe "KBaHTOBas U saepHast 1 22.05
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME
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