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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMmma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHMS COCTAaBJI€HA HAa OCHOBE
MOJIOKEHUH M TPpeOOBaHUI K pe3yibTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOW 00pa3zoBaTelbHOM
nporpammel, npeactaBieHHbIX B PI'OC OO0, a Taxke ¢ yuérom denaepaibHOW pabodeil mporpamMmsl
Bocriutanus u Konuenimu npenoiaBanus yueOHoro npeamera «Du3nkay.

CogepxaHue mnporpammbl 1Mo (u3uke HampaBieHO Ha (OpMHpOBaHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00yYarOIUXCS U OpraHU3alnIo U3y4eHus (PU3UKH Ha JesITeIbHOCTHON ocHOBE. B mporpamme
1Mo (U3HMKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTO mpeamera B peanusanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM 00yUYeHHUs, a TAKKE MEKITPEIMETHBIC CBSI3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

[Tporpamma 1o (U3HKe yCTaHABIMBAET paciipe/ieiieHre Y4eOHOro MaTeprana 1o rojaM 00y4eHHs
(mo kyaccam), mpejuiaraeT MPUMEPHYIO IOCIEA0BATEIbHOCTh U3YYEHHs] TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJatoIIXCsl.

[Tporpamma mo ¢usuke pazpaboTaHa ¢ IeNbI0 OKa3aHUS METOJUYECKONH TOMOINM YYUTENIO0 B
co3llaHu# paboUeil MporpamMMBbl 10 Y4eOHOMY MTPEIMETY.

Ouznka SBISETCS CHUCTEMOOOpa3yoIIMM JJisi €CTeCTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB,
MTOCKOJIbKY (DM3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBJICHUI, U3y9aeMbIX XUMHUEH, ONOJIOTHEH,
acTpoHOMHUEH U (Qu3uveckol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MUDA,
MPEOCTaBIsIET Hauboiee CHbIe 00pa3lbl MPUMEHEHUSI HAyYHOTO METOJa MO3HAHMS, TO €CTh CIocoda
MOJIy4eHUsl JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TIIaBHBIX 33124 (PU3NIECKOTO 00pa30BaHUS B CTPYKTYpe 00IIeTro 00pa3oBaHMs COCTOUT B
(hopMUPOBaHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00y4aroIuxcsl.

W3yuenne ¢usukn Ha 0a30BOM  YpPOBHE IMPEANOJaraeT  OBJAJEHUE  CIEAYIOUIMMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOLUMHU €CTEeCTBEHHOHAYYHYIO IPAMOTHOCTb:

®  HAYYHO OOBSCHSATH SIBICHUS;

®  OLIEHMBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

®  MHTEPHPETUPOBATH JIaHHBIE M HCIIOJIB30BATh HAay4YHBIE [IOKA3aTEIbCTBA Ul IOJYyYEHUs
BBIBOJIOB.

[enn u3ydenust PU3UKU Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHus onpeaeneHsl B Konnenun
npenosaBaHus yyeOHoro mnpeamera «®Pusuka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
®denepanny, peaqu3yloUMX OCHOBHbBIE 00II€00pa30BaTENIbHBIE MPOTPaMMbl, YTBEPKIEHHON pelieHneM
Komnerun MunucrepctBa npocseuienus Poccuiickoit ®@eneparun (nmpotokon ot 3 pexadps 2019 r. Ne
[1K4BH).

Henu nzyvyenus pU3NKu:

e npuoOpeTeHHe HHTEepeca W CTPEMIIEHUS O0y4arouMxcs K HaydHOMY HM3YUEHHUIO IPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMpPEACTaBIEHUH O HAydHOM  MeETOjA€ TMO3HaHUs U (HOpMHUpPOBaHHE
HCCIIEIOBATENBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM,;

e  (QopmHupoBaHME HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHsI OCHOB CTPOEHUS MaTepun
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHME MPEICTABICHUNA O posid (PU3UKU Ui Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTH;

®  pa3BHUTHE NPEJCTABICHUN O BO3MOXKHBIX cepax Oyayuieil mpodeccnoHarbHOMN NeSTENbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlajbHeeMy 00y4eHHIO B 3TOM HAlpaBICHHH.

JlocTikeHne 3THX IeJed mporpaMMsbl 1Mo (u3Mke Ha YpoBHE OCHOBHOTO OOIIEero oOpa3oBaHUS
o0ecrieunBaeTcs peleHrueM CIeAYOInX 3a4ay:

e npuoOpeTeHHe 3HAHUH O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e mpuoOpeTeHHue YMEHHMH ONMUCHIBATH U OOBSCHATh (PU3UUECKUE SBJICHUS C HCIOJIB30BAaHHEM
MOJyYEHHBIX 3HAHH;

®  OCBOCHHME METOJIOB PELICHHUS MPOCTEHIINX PAaCcCUETHBIX 3a/1a4 C MCIIOJIb30BAaHHEM (PH3HUUECKUX
MOJEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

®  pa3BUTHE YMEHMH HAOMIOJaThb HPUPOIHBIC SBJICHUS M BBINOJHATH OIBITHI, J1aOOPATOPHBIE
palboThI U HKCIIEPUMEHTANIbHBIE UCCIIE0BAHMS C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX IPUOOPOB;

e ocBocHHE TNPUEMOB paboTel ¢ uHpopManmend (GU3MUECKOro COAEpIKaHUs, BKIIOYAs
MH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHHUIX (QU3UKH, aHAIN3 U KPUTHIECKOE OIICHNBaHUE WH(POPMAIINH;

® 3HAaKOMCTBO CO c(epaMu HPOPEecCHOHATBHOM AEATEIIBHOCTH, CBS3aHHBIMM C (U3UKOW, U
COBPEMEHHBIMU TEXHOJIOIMSMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30Bblil ypoBeHb) oTBezicHO B 9 kimacce — 102 vaca (3 yaca B Henielnto).

COJAEP/KAHUE OBYYEHUA

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe jBukeHue. MarepuanpHas Touka. Cucrema otrcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOIO JIB>KeHUs. PaBHOMEpHOE npsiMonHeiHOe ABMkeHue. HepaBHOMEpHOE NPSIMOJIMHEWHOE
nekenue. CpeHsis 1 MTHOBEHHAs CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOe mpsimonuHeiiHoe nBuxkeHue. CBoOoaHoe mnaaeHue. OMBITHI
lanunes.

PaBHOMepHOE nBIKEeHUE MO OKpyx)HOCTU. Ilepuoa u yactora oOpameHus. JInneiinas u yriosas
ckopocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

IlepBriii 3akon Hprotona. Btopoit 3akoH Hetorona. Tperuit 3akon Herotona. IlpuHumn
CYNEPNO3UIIUU CHUJL.

Cuwia ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: Culla TPEHHUS CKOJIbKEHMs, CHJIa TPEHHs IOKOS,
JIPYTH€ BUIbI TPCHHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHE CBOOOAHOTO maaeHus. [[BuxkeHue
maneT Bokpyr Comnnna. [lepBas kocmudeckasi ckopocTb. HeBecoMOCTh U eperpy3ku.

PaBHOBecue marepuanbHONW TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOrO Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsce Tena. I3Menenne ummnynbca. UMmysnbe cuiibl. 3aKOH COXpaHEHUsl UMITyJibca. PeakTuBHOE
JIBH>KEHUE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cum TsokecTH, ynpyroctu, TpeHus. CBsI3b SHEPTUU U
pabotsl. [loTeHnnanpHas >HEPrus Tela, MOJHATOTO HaJl TOBEPXHOCTHIO 3eMiu. [loTeHnnanpHas Heprus
ckarod npyxunbl. KuHetnmdeckass sHeprus. Teopema 0 KMHETHYECKOW 3HEPruu. 3aKOH COXpaHEHUs
MEXaHNYECKON DHEPTUN.

Hemoncmpayuu.

1. HabGmroneHrne MEXaHMYECKOTO JIBH)KCHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTeH U TPACKTOPHIA ABMXKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCUETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOTHMHEHHOTO JIBHKEHUS.

4. HccnepoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHS.

5. HalGnronenue nBUXKEHHs TeJa MO OKPYKHOCTH.

6. HalOnroneHne MeXaHHUECKUX SIBJICHUH, TIPOMCXOIAIINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MACChI TeJla U JISHCTBYIONIEH Ha HETO CUJIBI.

8. HalOnronenue paBeHCTBa CUJ MPU B3aUMOJICHCTBHH TE.

9. N3meHeHwHe Beca Teila PH YCKOPEHHOM JIBHKESHUH.

10. Ilepenaya umiynbca Mpu B3aUMOICHCTBUU Tell.



11. IIpeoOpa3oBaHUs SHEPTUH IIPU B3AUMOICHCTBUHU TEII.

12. CoxpaHeHue UMITyjIbca PH HEYIIPYTrOM B3arMOICHCTBHH.

13. Coxpanenune uMmnyibca Ipu abCOIOTHO YIIPYroM B3aUMOICHCTBUY.

14. HaGmroneHne peakKTUBHOTO JBUKCHUSI.

15. CoxpaHeHune MEXaHUYECKOH SHEPTHH MTPU CBOOOTHOM MaICHHUH.

16. CoxpaHeHue MEXaHUYECKOM SHEPTrUuu NpU ABUKEHUHU TeJla MOJI ACHCTBUEM MPYKUHBIL.

Jlabopamopuvie pabomsl u onvimol.

1. KoucTpyupoBanue TpakTa i pa3roHa 1 AajbHEHIIIero paBHOMEPHOIO IB)KEHUS IapyKa WK
TEJIEKKH.

2. OrmpezaeneHue cpeHeil CKOPOCTH CKOJbKEHHs OpyCcKa WM JBUKECHUS IAPHKA 110 HAKIIOHHOU
IIJIOCKOCTH.

3. Omnpenenenue yCKOpeHHs Teja MPU PaBHOYCKOPEHHOM JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

4. HccnepoBaHue 3aBUCUMOCTH IIYTHM OT BpPEMEHHU IIPM PABHOYCKOPEHHOM JBM)KEHUHU 0e€3
HaYaJbHOM CKOPOCTH.

5. IIpoBepka runoTe3bl: €ciau MpU PABHOYCKOPEHHOM JBM)KEHUH 0€3 HayallbHOW CKOPOCTH IyTH
OTHOCSITCS KaK Psiji HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHHUS.

7. Omnpenenenue kodppuIMeHTa TPEHUS CKOIBKCHHS.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenue paboOThl CHIIBI TPEHHS MIPH PABHOMEPHOM ABM)KEHHUHU Tella M0 TOPU30HTATBHON
MTOBEPXHOCTH.

10. Ompenenennie pabOThl CUJIBI  YIOPYrOCTH TMPU TOABEME TIpy3a C HCHOJIb30BaHUEM
HEMNOJIBUYKHOT'O U MOJIBUYKHOTO OJIOKOB.

11. Usyyenwue 3aK0HA COXPAHEHHS SHEPTHUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHHIl: TEPUO/I, YaCTOTa, aMIUIUTY/A.
Matemaruueckuii U Ipy>KUHHBIN MasTHUKY. [IpeBpalieHne sneprun npu KosiaedaTeabHOM JABHKEHUU.

3aryxaromue konebanus. BeinyxneHnnslie konedanus. Pesonanc. Mexannueckue BoiaHbl. CBoiCTBa
MexaHuueckux BoJH. [IpoonbHbIe 1 monepeyHble BOIHBL. [{JIMHa BOJHBI M CKOPOCTD €€ paclpoCTpaHEeHHUSL.
MexaHnuecKkne BOJIHBI B TBEPAOM TeJlE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmonenue koie0aHUN TE MO ASHCTBUEM CHJIBI TSHKECTU U CHUJTBI YIIPYTOCTH.
Habmtonenue xoneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habintoienne BeIHYX/IEHHBIX KoJie0aHUIl U pe30HaHca.
PacnipocTpanenue npoJoabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).
HabntoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI pE30HaHC.
JIaﬁopamopubze pabomot u onvimol.
1. Onpenenenue 4acTOTHI U MEPHOAA KOIeOaHUN MaTeMaTUYECKOI0 MasiTHUKA.
2. OmnpezneneHne 4acTOTHI U TIEPHOa KOIEOaHUH TPY>KUHHOTO MasiTHUKA.
3. MHccrnenoBanue 3aBHCHMOCTH NepHOa KoleOaHWN MOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI

SRR

HHTHU.

4. HccrnenoBaHue 3aBUCUMOCTH TepHo/ia KojaeOaHUi NPY>KUHHOT'O MasiTHUKA OT MacChl rpys3a.

5. TIpoBepka HE3aBUCUMOCTH IepHO/ia KojeOaHuH rpy3a, MOIBEIEHHOTO K HUTH, OT MacChl Ipy3a.

6. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh MEpHOAa KOoleOaHUH NPYKUHHOTO MAasTHHUKA OT
MAacCCBhI I'py3a U )KECTKOCTU MPYKUHBI.

7. MH3mepenue yckopeHHsI CBOOOIHOTO MaACHUS.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHUTHOE TMoJIe. ODJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
IMxana OJICKTPOMAariuTHBIX BOJIH. Hcnoap3oBanne SJICKTPOMArduTHBIX BOJIH IJIA COTOBOM CBS3M.



DneKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 3NEKTPOMArHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. U3ydenue CBONCTB 3JE€KTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOMIBHOIO TesedoHa.
Pa3nen 11. CBeToBbIe siBICHHS.
JlydyeBag monenb cBera. Mctounuku cBera. [IpsiMonuHeliHOE pacnipocTpaHeHUE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpaxKeHUs CBETA.
[Ipenomnenue cBera. 3akOH MpenomiieHHs cBera. [lonHOe BHYTpEeHHEe OTpaKEHHE CBETA.
Hcnonbs3oBanue MoJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOIAX.
Jlunza. Xon mydeit B nuH3e. Onrtuueckas cuctema (oroanmnapara, MUKPOCKOITa U Teseckora. ['ma3
Kak ONTHYEcKasi CuCTeMa. bIu30pyKocTh U 1aTbHO30PKOCTbD.
Pasnoxxenue Oenoro ceera B crekTp. Ombitel HbtoToHa. CroxeHHE CHEKTpPalbHBIX LBETOB.
Jucnepcus caera.
Hemoncmpayuu.
1. IlpsmonuHeiiHOE pacpoCTpaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonyyenue n300pakeHHi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparomieit muH3e.
Xoz Jiydell B pacCenBaroLeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
. Ilpunnun nelictBus ¢oroannapara, MUKpOCKOIAa U TEJIECKOIIA.
10. Moguens riasa.
11. Paznoxenue 0enoro cBeTa B CEKTP.
12. TlonydeHue 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.
1. MUccnenoBaHue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOTO JIy4a OT yIiia MaJIeHusl.
2. V3yuyeHme XapaKTEPUCTUK U300paXKCHHSI MPEMETA B TUIOCKOM 3epKaie.
3. HccnenoBaHue 3aBUCMMOCTH YyTJIa IPEJIOMIIEHUS CBETOBOTO Jy4a OT yrjia MaJeHus Ha TPaHHIIe
«BO3J1YX—CTEKJIO».
4. TlonmyuyeHue u300paskeHUH C MOMOIIBIO COOMPAIOIIEH TUH3HI.
5. Ompenenenre HOKYCHOTO PaCCTOSIHUS M ONITUUECKOU CUITBI COOMPATOIIEH JINH3BI.
6. OmnbIThI IO Pa3JI0KEHUIO OETIOT0 CBETa B CHEKTP.
7. OnBITHI IO BOCIPUSITHIO I[BETA MTPEAMETOB MPU UX HAOIIOJACHUH Yepe3 IBETOBBIC (DUIIBTPHI.
Pa3zngen 12. KBanToBble siBJIeHHUS.
Oneitel Pezepdopna u mmaHerapHas mojenb aroma. Mopens artoma bopa. Hcnyckanue wu
MOTrJIONIeHUE cBeTa aTOMOM. KBaHThI. JIuHeluaThie CIIEKTPHI.
PannoaktuBHOCTE. Anb(a, O6era- m ramma-uznydeHus. CtpoeHue aTomHoro sjapa. Hykmonnas
MOJellb aTOMHOTO siipa. M3otomnsl. PagnoaktuBHeie npeBpaienus. [lepuos nomypacmnaga aTOMHBIX SIIAED.
S nepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsIIOBOTO M MACCOBOTO YHCENI. DHEPTHS CBS3H aTOMHBIX
sep. CBsi3b Macchbl M Hepruu. Peakiu cunTe3a u aenenus saep. Mcrounuku sHeprun ConaHua U 3BE371.
Snepnas sHepreTuka. JIeHcTBHA paguOAKTUBHBIX U3yYE€HNUN HA KUBBIE OPraHU3MBI.
Hemoncmpayuu.
CrexTpsl U3JIy9CHUS U TIOTJIOMICHHUS.
CrexTpsl pa3Iu4HbIX Ta30B.
CrnexTp Bomopo/a.
HaGmonenue TpekoB B kamepe BunbcoHa.
PaboTta cuérunka HOHU3UPYIOMINX U3TyUECHUM.

CoNoORWN

asrwONE



6. Perucrparus u3nydeHus IPUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwvie padbomot u onvimeol.

1. HaGmroneHue CIIONIHBIX M TUHEHYAThIX CIICKTPOB U3ITyYEHUSI.

2. WccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUU YACTHIIBI 10 TOPMO3HOMY IyTH (110 hoTorpadusim).

3. U3mepenue paanoakTuBHOTO (OHA.

IoBTOPUTEIBbHO-00001IAKOIUI MOTYJIb.

[ToBTOpUTENBEHO-0000IIAOIMNK  MOAYJIh TPEAHA3HAYCH Ui CUCTEMATH3allMk W OOOOIICHHS
MIPEIMETHOTO COACPIKAHUSI U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUEHUU BCETO Kypca (pU3UKH,
a TaKKe Ui MOATOTOBKH K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMEHY MO (DM3HKE IS 00y4aroIuxcs,
BBIOPABIIMX ATOT YYCOHBIN MTPEAMET.

[Ipu u3yyeHUM TAHHOTO MOJYJIS PEATH3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI JI€ATEIbHOCTH, Ha
OCHOBE KOTOpBIX OOecneuynBaeTcs JOCTHIKEHHE TMPEAMETHBIX M METalnpeIMEeTHBIX IUIaHUPYEMBIX
pe3ynbTaToB 00y4YeHUs, POPMUPYETCS] €CTECTBEHHOHAYYHASI TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB
UCCIIEIOBaHMS SBJICHUN NMPUPOAbl U TEXHUKH, OBJIQJCHUE YMEHUSAMU OOBICHATH (PU3HUECKUE SBICHMUS,
MIPUMEHSSI OJyYEHHBIE 3HAaHUSI, pelIaTh 33J]a4M, B TOM YHCJIE KAU€CTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMIIUATBHO NEATENbHOCTHBIA XapaKTep JAHHOTO pasjelia peaau3yercs 3a CU4€T TOro, 4To
o0yJaroIuecs BRITOJHSIOT 33IaHUS, B KOTOPBIX MM IPE/JIaraeTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHWMN PACIO3HABATh U HAYYHO OOBSICHATH (PU3UYECKUE SIBICHUS B
OKpY>KaloIlel Mpupo/Jie ¥ MOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIeI0BAHUS (PU3MUECKUX SBJICHUI, B TOM YUCIE JJIsl IPOBEPKHU
TUIIOTE3 U TIOJIYYCHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH Hay4dHble OCHOBBI Hamboiee BaKHBIX JOCTHUKEHHH COBPEMEHHBIX TEXHOJOTHI,
HarpuMep, MPaKTUUYECKOTO0 HCIIONIb30BAHUS PA3IUYHBIX HMCTOYHUKOB JHEPrUM Ha OCHOBE 3aKOHA
MIPEBPALICHHS U COXPAHEHHSI BCEX U3BECTHBIX BUJIOB SHEPTHUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 ®UBUKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuenue (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI HAIPaBIEHO HA JOCTUKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTaTOB.

B pesynbrare usyueHus Qpu3MKM Ha YpOBHE OCHOBHOI'O OOIEro 0O0pa3oBaHUS y 00YyYaromerocs
OyayT chopMUpOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YIbTaThl B YACTH:

e 1) IaTPHOTHYECKOr0 BOCIIMTAHUS:

® - MPOSBJICHHE WHTEpPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHUCKOW (DHU3MUYECKOM
HaYKH;

® - [IEHHOCTHOE OTHOLIEHHE K JOCTUKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

e  2) rpa:kIaHCKOr0 U AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

L - T'OTOBHOCTb K AaKTUBHOMY Y4YaCTHIO B O6CY)KJIGHI/II/I 06III€CTB€HHO S3HAYUMbBIX U 3THYCCKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN PU3UKY;

® - 0CO3HaHHE BAXHOCTU MOPAIbHO-3TUYECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

e  3)3CTeTHMYECKOr0 BOCIIUTAHMSI:

® - BOCIPHUATHE ICTETUUYECKUX KauecTB (PU3MUECKOW HAyKW: €€ TapMOHMYHOTO MOCTPOCHUS,

CTPOroCTH, TOYHOCTH, JJAKOHHUYHOCTH,
e 4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HaHWE IIEHHOCTH (PU3UYECKONW HAyKH KaK MOIIHOTO WHCTPYMEHTa IO3HAaHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIIEH COCTABIISIONIEH KYJIbTYPHI;
® - pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOMN AeITEIbHOCTH;

e 5) popMupoBaHus KyJbTypPbl 310POBbS U IMOLMOHAJIBHOI0 0JIATONOTYyYHS:



® - 0CO3HAHME LIEHHOCTH 0€30IacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUDE,
Ba)XHOCTH IIPaBWJI 0€301aCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTax, C ANEKTPUIECKUM U TEIUIOBBIM
000Opy/IOBaHUEM B JIOMAIIHHUX YCIOBHSIX;

e - c(hOpMHPOBAHHOCTH HaBBIKA Pe(IIEKCUH, TPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TaKOTO e
IpaBa y Jpyroro 4elioBeKa;

e 6) TPYI0BOIO BOCIIUTAHMSA:

® - aKTUBHOE y4YacTHE B PCLICHUM MPAKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aIly, TOPoJa, Kpasi) TEXHOJIOTHYECKON M COIMAIbHOM HAIIPABIEHHOCTH, TPEOYIOIINX B TOM YUCIIE
U pU3NYECKUX 3HAHUH;

® - HHTEpEC K MPaKTHYECKOMY U3YUECHHUIO POodeccuii, CBI3aHHbIX C (PU3UKOMH;
e 7) 3K0JIOTHYeCKOI0 BOCIIUTAHMS:
e - OpuUeHTaUMsA Ha MNpPUMEHEHHe (U3MUYECKUX 3HAHWM Ui pEUIeHHs 3aaad B 00JacTu

OKpYy)Karollled cpenpbl, IUIAHUPOBAHUS TIIOCTYNKOB M OIEHKM KX BO3MOXHBIX IOCIEACTBUM s
OKpY>Karollen Cpeibl;

® - 0CcO3HaHHUE TMo0aIbHOrO XapaKTepa KOJOTHUYECKUX MPOOJieM U MyTeil UX pelIeHus;

e 8) ajanTanyMu K U3MEHSIOIIUMCS YCJIOBHAM COUMATBHON U NMPUPOAHOH Cpebl:

® - OTPEOHOCTH BO B3aMMOICHCTBHUH IPHY BBITIOJIHCHUH UCCIIEAOBAaHUHN M MIPOSKTOB (PU3UIECCKOM
HaIMpPaBJIEHHOCTH, OTKPHITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

e - [IOBBILUICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUYECKYIO AEATEIbHOCTD;

e -moTpeOHOCTH B (POPMHUPOBAHNHU HOBBIX 3HAHHIA, B TOM YHCIie (HOPMYIHPOBATH HJICH, TOHSATHS,
THUIIOTE3bI O (1)I/I3I/I‘~ICCKI/IX O6”I>€KT8,X U SABJICHUAX

® - 0CO3HaHHE JIeHUIIMTOB COOCTBEHHBIX 3HAHWH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,

® - [JJAHMPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHNUHN HOBBIX (PH3MUECKUX 3HAHHIA,

L] - CTpeMJIeHI/Ie aHaJII/I3I/IpOBaTB U1 BBIIBJISITH B3AUMOCBSA3U HpHpOI[I)I, 06HI€CTB3. 1 3KOHOMUKH, B
TOM YHCJIE C UCTIOIB30BaHNEM (U3NUYCCKUX 3HAHMIA,

® - OLIEHKA CBOMX JACWCTBUU C Y4€TOM BIUSHUS HA OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX

r100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbpTaTe ocBOeHUs mporpaMmbl Mo (U3UKE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs y
oOyuatoierocsi OynyT chopmMupoBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC
YHUBEpCaJbHble yueOHBbIE JEWCTBUS, KOMMYHHMKAaTHBHBIE YyHHUBEpCalbHble Yy4deOHble JEeHCTBUS,
PETyIATUBHBIE YHUBEPCAIbHBIE YUeOHbIE TEHCTBUSI.

ITo3HaBaTe/IbHBbIE YyHUBepCcAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble joruveckue aeicTBUA:

e  BBIIBIISATH M XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKNA OOBEKTOB (SABICHUN);

®  YCTaHaBJIMBaTh CYLIECTBEHHBIH MpPU3HAK KJIACCU(PUKALMHM, OCHOBAaHHS A 00O0OIIeHus u
CpaBHEHMS;

®  BBUIBIISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPAacCMAaTPHBAEMBIX (aKTax, MaHHBIX H
HaAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHUSIM;

®  BBIIBIISATH IPUUYMHHO-CIICACTBEHHBIE CBSI3U NP N3YUYEHUH (DPU3MUECKUX SBICHUH U IPOILIECCOB,
JIeTIaTh BBIBOJIBI C MCTIOIh30BAHNEM JCTYKTUBHBIX U HHIYKTUBHBIX YMO3AKITIOUEHUH, BBIIBUTATh THITOTE3bI
0 B3aUMOCBSI35X (PU3NYECKUX BEITUYUH;

®  CaMOCTOSTENbHO BBIOMpaTh crHoco0 pemieHuss ydyeOHOW (u3nueckod 3afaun (CpaBHEHHE
HECKOJIbKUX BAPUAHTOB PEIICHUS, BRIOOP HAHOOJIee MOIXOISIIET0 C Y4ETOM CAaMOCTOSTEITFHO BBIICTICHHBIX
KPUTEPHEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUSA:

®  UCMOJb30BATh BOIPOCH KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,



® [POBOJIUTH II0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIA (U3NUECKUN
9KCIEPUMEHT, HEOOJIBIIIOE NCCIIEA0BAaHNE (PU3UUECKOTO SBICHUS;

e OIICHMBAaTh Ha TNPUMEHUMOCTH W JOCTOBEPHOCTh HMH(OpMAIUIO, TOIYYEHHYIO B XOJe
HCCIIEIOBaHMS WU SKCIIEPUMEHTA;

®  CaMOCTOATENIBHO (hOpMyNIUpoOBaTh OOOOLIEHMS W BBIBOJABI 10 pe3yJbTaTaM IPOBEIEHHOIO
HaOJII0ACHNUS, OIIbITA, UCCIIE0BAHMSI;

® [IPOTHO3UPOBATh BO3MOXKHOE JajlbHEWIIEee pa3BUTHE (PHU3UUECKUX IMPOIECCOB, a TaKKe
BBIJIBUTATh TPEATIONI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

®  [IPUMEHATH PA3JIUYHBIC METO/IbI, THCTPYMEHTHI U 3aIPOCHI IIPHU MOUCKE U 0TOOpe nH(pOopMaIuu
WIH JAHHBIX C YYETOM MPEATIOKEHHON yueOHOH (PU3NUecKoil 3a1auu;

®  AHAJIU3UPOBATh, CACTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUI0B U
(bopM npencTaBieHMs;

®  CaMOCTOSTENIFHO BBIOMpATh ONTUMAIBHYIO (GOpMY TMpelacTaBleHUs HWHPOpPMALUU U
WUTIOCTPUPOBATh pELIaeMble 3a/a4d HECIOXKHBIMH CXEMaMH, JAMarpaMMaMu, WHOW rpadukod M ux
KOMOMHAITHSIMH.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIe 1eliCTBHUA:

® B X0Ji¢ OOCYXICHHs Yy4eOHOr0 Marepuala, pe3yJIbTaToOB JIAOOPATOPHBIX PabOT M MPOSKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TeMBI W BBICKA3bIBATh HJICH, HAIICJICHHBIC HA pPEIICHUE
3aJjauy 1 MoJiiep kanue O1aroxenaTeaIbHOCTH OOLICHHUS;

®  CONOCTAaBIATh CBOM CYXACHUS C CYXKACHUAMU JIPYIMX YYaCTHHUKOB JIMAOra, oOHapy>KuBaTh
pa3IM4MUe U CXOJICTBO MO3ULIMIA;

®  BBIPaXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e nyOJMYHO NPEACTaBIATH PE3yJIbTaThl BHIMOIHEHHOIO (PU3UYECKOIO OIBbITA (IKCIIEPUMEHTA,
UCCIIEIOBaHMsI, IPOCKTA);

e [IOHMMaThb M HCIOJb30BaTh IPEUMYIIECTBA KOMAHJIHOM M HMHAWBUIYaJbHOM pabOThI Mpu
peleHIH KOHKPETHOU (DPU3NIECKOI MPOOIIeMBI;

® [IPUHUMATH LIEJIM COBMECTHOH NEATEIBbHOCTH, OPTaHU30BbIBATh AECHCTBUSA 110 €€ JOCTUKEHUIO:
pacmpenenaTh pojiu, OOCYXKIaTh MPOIECChl W PE3yJbTaTbl COBMECTHOW pPabOThI, 0000IIaTh MHEHHS
HECKOJIBKUX JIIOJEH;

e  BBIIOJHATH CBOK YacTh pabOThl, JOCTUTasi KauyeCTBEHHOTO pe3ylbTara II0 CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPYS CBOM JIEUCTBHUS C APYTUMU YJI€HAMH KOMaH/IbI;

e OIIEHMBaTh KaueCTBO CBOEro BKJIaJa B OOLIMI MPOJYKT MO KPUTEPHSM, CAMOCTOSTEIHHO
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PeryasituBHble yHHBepcaJlbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

®  BBUIBIIATH MPOOJIEMBbl B XU3HEHHBIX M Y4YEOHBIX CUTYalMsX, TPEOYIOUIMX JUIsl pEeLIeHUs
(bu3NYeCcKUX 3HAHUMH;

®  OPHUEHTHUPOBATHCS B PA3IMYHBIX MOAXO0JAX MPUHATHS PELICHUHN (MHAUBUAYyaIbHOE, IPUHITHE
pellieHus B rpyMIe, NPUHITHE PEelIeHUi TPYIIoi);

®  CaMOCTOSITENIBHO COCTaBJATh QITOPUTM pelleHus (u3nyeckod 3ahadu WM IJIaHa
UCCIIEIOBAaHUSI C Y4ETOM HMMEIOLIUXCA PECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
IpeAJIaracMble BapuaHThl PEIICHU;

e  jenaTh BHIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHUE.

CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:

e  J1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYyallMH U MpesaraTh IiaH e€ U3MEeHEeHHUS;

e OOBSCHATH NPUYMHBI JIOCTHIKEHUS (HEIOCTHUKEHHS) pPe3yJbTaTOB JAEATENbHOCTH, aBaThb
OLIEHKY MTPUOOPETEHHOMY OIIBITY;



® BHOCHUTh KOPPEKTUBBI B JESATEIHHOCTh (B TOM YHCJIE€ B XOJ BBINOJIHEHUS (PU3HUECKOTO
UCCIIEIOBAaHUsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBLIMXCS CHUTYyallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

®  OLICHMBATb COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

®  CTaBMUTbH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOPa WIN JUCKYCCUU Ha HAYYHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

®  [IPU3HABAThH CBOE MIPABO HA OMIMOKY NPHU pelIeHUH (PU3MUYECKHUX 33/1a4 WK B YTBEPIKICHHIX HA
Hay4HbIE TEMBI M TAKOE K€ IIPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATDI

K xoHniy o0y4yenus B 9 kJjiacce nmpeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUIL:

® UCIONB30BaTh  IOHATUS: CUCTEMa  OTcu€ra, MaTepuaibHas  TOYKa, TPaeKTOpHs,
OTHOCHUTEIIBHOCTh MEXaHHMYECKOTo JBWKEHHUs, nedopmanus (ympyras, IUIacTHYeCKas), TPEHHE,
LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIIOTHO TBEPHOE
TE€J0, LEHTP TSHKECTU TBEPJOTO TENa, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, HH(pPa3ByK
U YyJAbTPa3BYK, 3JEKTPOMATHUTHBIE BOJIHBI, LIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPHl MCIYCKAHUS W TOTJIOMICHUs, anb(a, OeTa- U ramma-u3iaydeHus, U30TOIBI,
sJIepHasi SHEPreTHKa;

e pasnuuyarh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEWHOE [BUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBU)KEHUE, CBOOOIHOE IAJ€HUE TEJl, PAaBHOMEPHOE IBUKEHHE IO
OKPY>KHOCTH, B3aUMOJIEHCTBUE TeJl, PEaKTUBHOE JIBM)KEHUE, KOJIeOaTeIbHOE NBM)KEHUE (3aTyXarollue U
BBIHYXJICHHbIE KOJICOaHUsI), pPE30HAHC, BOJIHOBOE JBUKEHHME, OTpPaKEHHWE 3BYKa, IPSMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaXKEHUE U MPEJIOMIICHHE CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jiokKeHne
0eroro cBera B CIEKTP M CIOKEHHE CIEKTPaJbHBIX I[BETOB, JUCIEPCHs CBETa, E€CTECTBEHHAS
PalliOaKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa MU3JyYeHMs) IO ONUCAHMIO UX XapaKTepHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBICHHUE;

®  pacro3HaBaTh MPOSABICHHE M3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKpYXKaoleM MHpe (B TOM
qucie (U3NYecKue SBJICHUS B MPHUPOJE: MPUIUBBI U OTIUBBHI, JABMKeHHE MiaHeT CONHEYHOH CHCTEMBI,
PEaKTUBHOE [BUKEHHE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMM, 3E€MJIETPSACEHUE,
celicMUYeCKHe BOJIHBI, I[yHaMM, 3XO, L[B€Ta TeJ, ONTHYECKHUE SBIEHHUS B IMpHpOJE, OHOIOTHYEcKOe
JeficTBHE BUJIUMOTO, YJIbTPa(HOJIETOBOIO U PEHTT€HOBCKOIO U3ITyYEHUH, €CTECTBEHHBIN PalnOaKTUBHBIN
($oH, KOCMHUYECKHE JTyUH, PaJUO0aKTUBHOE U3YyYEHHUE IPUPOAHBIX MUHEPAJIOB, IEHCTBHUE PAJMOAKTUBHBIX
U3JIy4E€HUH Ha OpraHu3M YEJIOBEKa), IPU ATOM MEPEBOJUTH MPAKTUUECKYIO 33/1a4y B yU4EOHYIO, BBIACIATh
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

® ONUCHIBATh M3y4YEHHbIE CBOMCTBA Tel M (U3NYECKUE SIBJICHUS, HUCHOJIb3Ys (U3HUECKUe
BEIMYMHBI (CpeAHss M MIHOBEHHas CKOpPOCTh Tejla INpPU HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHHE,
NepeMeIleHe, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUs, CHJA YINPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO MaJEHUs, BEC Tela, UMITYJIbC TeJa, UMIIYJIbC CHIIbI, MEXaHW4YecKas paboTa U MOIIHOCTH,
MOTEHIIMAJIbHAs PHEPTrHs Tella, MOJHATOTr0 HaJ MOBEPXHOCTHIO 3€MJIM, OTEHIIMANIbHAS SHEPTUS CXKAaTOU
NPY>KUHBI, KHHETUYECKas SHEPTHsl, OJTHAs MEXaHW4eCcKasl YHEPTUs, IEpUO U YacToTa KoJieOaHuH, JyinHa
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHHUS Cpebl), IpU
OIMCaHUU MPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICI HCIOIb3YEMBIX BETMUYHH, 0003HAUEHUS U €TUHHIIBI
(GU3NYECKUX BETUYMH, HAXOAUTh (YOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PM3UYECKYIO BEITUUYUHY C JAPYTUMH
BEJIMYUHAMU, CTPOUTH IpapUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

®  XapaKkTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHS M IPOLECCHI, HUCIONb3YS 3aKOH
COXPAaHEHUS DHHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, NPUHUUI CYNEPINO3ULUNA CWJI, TPUHLHUI
oTHocuTenbHOCTH ["anmnest, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS UMIIYJIbCa, 3aKOHBl OTPAKEHUs U



MIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHHS 3apsIOBOI0 M MAaCCOBOTO YHCEN MPHU SACPHBIX PEaKUUsAX, MPU
3TOM J]aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aKCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

e  OOBACHATH (PU3UUECKUE MPOLECCH U CBOIMCTBA TEl, B TOM YHCJIE€ M B KOHTEKCTE CHUTyalul
MIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH MIPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE
u3 2-3 JIOTUYECKHX IIaroB ¢ OMOPOi Ha 2—3 M3y4YEHHBIX CBONCTBA (PU3MUECKUX SBICHHN, (HU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEII;

e  pelaTh pacy€THhIC 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOb3YS 3aKOHBI
U (QOopMyIibl, CBS3bIBAarOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAM3a YCIOBHUS 3a/la4M 3alUCHIBAThH
KpaTKOE YCIIOBHE, BBISBIISITH HEJAOCTAIOIIME WM U30BITOYHBIEC JTaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXOAUMBIE ISl PEILICHHs], IPOBOUTh PACUETHI U OIICHUBATH PEATMCTUYHOCTD MOTYYCHHOTO 3HAUCHUS
(bu3MYECKOil BETUYNHBL;

®  pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUIMTh MPH MOMOIIM (U3NYECKUX METOJIOB,
UCTOJIB3Ys OMMCAaHHUE MUCCIIeIOBAHMUS, BBIACIATH IPOBEPIEMOE MTPEAIOTI0KEHNUE, OLICHUBATh MPABHUIIBHOCTh
MOpSAJIKA MPOBEICHUS HCCIEI0BaHuUs, JeJaTh BBIBOAbI, HHTEPIPETUPOBATh Pe3yabTaThl HAOMIOJEHUN U
OTIBITOB;

® MPOBOJUTH OMBITHI MO HAOIIONECHUIO (PU3NYECKUX SIBICHUN WM (U3UYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3axkoHa Hpi0TOHa, 3aKOHA COXpaHEHHsI PHEPTHH, 3aBUCUMOCTb MEpUOaa KOJIeOaHH
NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI U HE3aBUCHMOCTD OT aMILTUTY/IbI MaJIbIX
KojeOaHuil, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, paslioKeHHWEe OeIoro cBera B CHEKTpP, U3Y4YECHUE
CBOMCTB M300pakeHMs B IJIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUsl MpeIMeTa B coOuparoliel JHH3E,
HaOII0/IeHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB M3IIyUEHUs): CAMOCTOSTENIbHO COOMPaTh YCTAaHOBKY M3
M30BITOYHOTO HA0Opa 000PYAOBaHUS, OTMCHIBATH XOJ OTIBITA M €T0 PE3YJIbTaThl, (HOPMYIHUPOBATH BBIBOKI;

® MPOBOJIUTH MPHU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpeesssl cpeHee 3HaUeHHe
u3MepsieMoil Benu4HHbI (POKYCHOE paccTOsiHuE cOOMparoliel JHH3bI), 0OOCHOBBIBATH BBHIOOP crocoba
u3MepeHus (U3MepUTENbHOro Npudopa);

® MPOBOJUTH UCCIEIOBAHHUE 3aBUCUMOCTEH (DPM3MUECKUX BEIMYUH C UCIOJIB30BAHUEM MPIMBIX
U3MepeHuil (3aBUCUMOCTh ITyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HaYaIbHON CKOPOCTH,
nepro/ia KojaeOaHuii MaTeMaTHIeCKOro MasiTHUKA OT JTHHBI HUTH, 3aBUCUMOCTH YTJ1a OTPayKEHHSI CBETA OT
yIila majeHust U yria MpeloMJIeHUs OT yrila MaJeHHs): MIaHUpOBaTh HCCIEIOBaHHE, CaMOCTOSTEIbHO
coOHpaTh YCTaHOBKY, (PUKCHPOBATH PE3yJIbTATHI MOJTYYEHHOW 3aBUCUMOCTH (PU3NIECKUX BEJIMYMH B BUIC
TabIUI ¥ TpaUKOB, JAETaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIET0BaHMS;

® TIPOBOJUTH KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (CPEHHSSI CKOPOCTh U YCKOpPEHHE
Tela TPU PAaBHOYCKOPEHHOM [BI)KEHUH, YCKOPEHHE CBOOOJHOTO MaJCHUS, XECTKOCTh MPYKUHBI,
KOA(Q(QHUIMEHT TPEeHUs CKOJIbXKEHUS, MeXaHHuecKasi paboTa U MOIIHOCTb, YaCTOTa U MEepUOJl KoJeOaHui
MaTEeMaTHYECKOTO M TMPYKHHHOTO MAasTHUKOB, ONITUYECKas CHJIa COOMpArOIe JMH3BI, PaIiOaKTUBHBIN
(GoOH): MIIAaHUPOBATh M3MEPEHUs, COOUpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATH U3MEPEHUS,
clieysl TIPEUIOKEHHOW WHCTPYKIIWW, BBIYUCISATH 3HAUEHUE BEJMYMHBI M aHAIM3MPOBATH MOJYYCHHBIC
pe3yabTaThl ¢ Y4ETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHU;

e  co0O0/1aTh PaBUIIa TEXHUKN O€30MaCHOCTH MPH padboTe ¢ 1ad0paToOpHBIM 000PYI0BAaHUEM;

®  pa3IMYaTh OCHOBHBIE NPU3HAKUM HM3YUYEHHBIX (U3MUECKUX MOJENedl: MaTepuaibHas TOYKa,
abCcoMOTHO TBEPOE TEJNO, TOUCUHBIH UCTOUHUK CBETA, JyY, TOHKas JIMH3A, [IJIaHETapHas MOJIENb aToMa,
HYKJIOHHAsI MOJIEITh aTOMHOTO SI/Ipa;

®  XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpOM Ha MX OMHUCAHUA (B TOM YHCIE: CIUIOMETP, NATUYUKU TOJOKEHHUS, PACCTOSHUS U YCKOPEHUS,
pakeTa, 9X0JI0T, OYKH, IEPUCKOII, PoToanmapaT, ONTHIECKUE CBETOBO/IBI, CIIEKTPOCKOI, JO3UMETP, KaMepa
Bunbcona), ucnonb3ys 3HaHMS O CBOWCTBaX (HU3MUECKUX SBJIEHUH W HE0oOXOAMMBbIE (PHU3NUECKUe
3aKOHOMEPHOCTH;

®  UCMOJb30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMUYECKUX MPOLIECCOB MPH PELICHUH Y4eOHO-IIPaKTUYECKUX 3a/1ad,
OTITUYECKHE CXEMBI JIJISl IOCTPOSHUS H300paKeHUH B IJIOCKOM 3epKajie U COOMparoIei JINH3E;



®  [IPUBOAUTH NMPHUMEPHI (HAXOAUTH UHPOPMALIUIO O MPUMEPax) MPAKTUIECKOTO UCIOIb30BAHUS
(U3UYECKUX 3HAHWW B TOBCEIHEBHOW J>KMU3HHU JUIA OOCCTedeHHs O€30MacHOCTH TpPH OOpaIllleHUH C
pruOOpaMu ¥ TEXHUYSCKUMU YCTPOMCTBAMH, COXPAaHEHUS 3JI0POBbsSI U COOIIOICHIS HOPM 3KOJIOTHIECKOTO
MOBEJICHHSI B OKPYKaIOIICH Cpejic;

®  OCYIIECTBIISATH MOUCK UH(pOpMAIMK PU3NIECKOTO coJiepKaHus B VIHTEpHETE, CAMOCTOSTENEHO
dbopMynupys TOUCKOBBIM 3alpoC, HAXOJUTh IYTH OMNPEICICHHUS JOCTOBEPHOCTH TOTYYCHHON
nHpOpMAIIMY Ha OCHOBE MMEIONIMXCS 3HAHUHU M JIOTTOJTHUTEIHHBIX UCTOYHUKOB;

®  UCNOJNB30BaTh TPH BHINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSAPHYIO JIUTEPATYpPy
(U3MUECKOTO CcOAEpKaHMS, CIPABOYHBICE MAaTEpPUANBI, pecypchl ceth HHTepHeT, BIajeTh NpHUEMaMH
KOHCIIEKTUPOBaHUS TEKCTa, TPeoOpa3oBaHusi MHPOPMAIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

° cOo31aBaThb CO6CTB€HHBIC IMMCbMCHHBIC W YCTHBIC COO6H.[CHI/I$I Ha OCHOBC I/IH(bOpMaI_[I/II/I nu3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COACpPkKAaHUA, IMyOJHMYHO NPEACTABIATh PE3yIbTaThl MPOSKTHOU
WIH HCCIIEIOBATEIIbCKOM NEATENIbHOCTH, TIPU TOM TPAMOTHO HCIOJIb30BAaTh W3YUYEHHBIH MOHSATHITHBIN
ammapar H3y4aeMoro paszena (HU3MKA W CONPOBOXKIATH BBICTYIUICHHE TIpe3eHTauuel ¢ y4érom
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OTIMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 Bsaumonerictaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue Kojge0aHusi M1 BOJTHbI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3jen 3. DiieKTpOMArHuTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 5 bubnmnoreka [JOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4. CBeToBbI€ sIBJIEHUS
bubmuorexa [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41adab
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https.//m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK

4.3 Paznoxxenne 6enoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro mo pazaeny 15
Pa3gen 5. KBaHTOBbBIE AIBJICHUS
bubmuorexa [JOK
51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 CTpocHie aToMHOrO 51pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 slneprele peakimu 7 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pasnen 6. IloBTOpHTEIbHO-00001IAK0IINIT MOAYIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 5 bubnuorexa [JOK
' Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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IToypounoe niianuposanue 9 KJIACC

KosnuyectBo 4yacos DJIEKTPOHHbBIE
[1]
Jl:;-l'l Tema ypoka Beero Konrpoann  IIpakruuec gg;?;l;?;l;fe LHBLC
ble padoTbl = KHe padoThl pecype
BBOHBIN HHCTPYKTaX 110 TEXHUKE OE30IACHOCTH JUIsl YHaIlUXCS B
1 kabunete Gusuku UTH Ne 85-15. [1epBUuHbII HHCTPYKTaX MO 1
TexHHUKe O6e3omacHocTr B kKabuHeTe Gu3uku UTH Ne86-15.
Mexanuueckoe nBrKeHre. MaTepuaibHas TOUKa
2 Cuctema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpSAMONIMHENHOE IBUKEHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuHeliHoe ABrkeHne. CpeqHsist 1 MTHOBEHHas 1
CKOPOCTh
5 [IpsimonuHEITHOE PABHOYCKOPEHHOE ABUKEHHE. Y CKOPEHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTb MPSIMOJIMHEIHOTO paBHOYCKOPEHHOTO JIBMKeHus. [ paduk 1
CKOPOCTH
[lepBUYHBII HHCTPYKTAXK MO TEXHUKE 0€30M1aCHOCTHU MPH
7 npoBeieHuH 1abopaTopHbIX padot no ¢pusuke UTH Ne §7-15. 1 1 bubmmnoreka HOK
JlabopaTtopHas pabota Nel "Ompenenenne yCKOpeHUs Tena mpu https://m.edsoo.ru/ff0adb18
PaBHOYCKOPEHHOM JIBM>KEHUH 10 HAKJIOHHOW TIOCKOCTH"
8 CBoboaHoe nasenue tei. OnbITel [anumes 1
9 PaBHOMEpHOE NIBHkKEHHUE 1O OKpYX)HOCTH. [lepuon u yacrora 1 bubmuoreka [IOK
oOparieHus. JIuHeltHas U yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 L{leHTpOCTpEMUTENBHOE YCKOPEHHE 1
. bubnunorexa LIOK
11 [IepBe1it 3ak0oH HeroToHa. BekTop cuibl 1 https://m.e dsog)_.[ru /f02e612
12 Bropoii 3akon HetoTona. PaBHonelicTBytomas cuina 1 E&?ﬁrﬁt&iggﬁmena
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bu6nmoreka [IOK

13 Tpertuii 3akon Hetotona. Cynepno3unust Cuit https://m.eds00.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHeHue 3akoHoB HeioToHa bubmorexa LIOK
https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyroctit. 3axou I'yka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3anay no teme «Cuia ynpyroctu»
[ToBTOpHBIN HHCTPYKTAX 11O TEXHUKE OE30MACHOCTH MPU MPOBEICHUH
17 nabopatopHbIx padot no ¢usuke UTH Ne 87-15. BH6J?HOTCKa HOK
https://m.edsoo.ru/ff0aee28
Jlaboparopnas pabota Ne2 «Onpenenenue )KecTKOCTH IPY>KUHbBD)
bubnuoreka [{OK
18 Cuna Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuma TpeHUS» bubmiorexa LIOK
https://m.edsoo.ru/ff0afa26
[ToBTOpHBIN HHCTPYKTAX MO TEXHUKE OE€30MaCHOCTH MPHU MPOBEICHUH
20 nabopaTopHbIx padoT no ¢pusuke UTH Ne §87-15. bubnnorexa [JOK
JlaGopatopnas paborta Ne3 "Omnpenenenue korpuieHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIBXKEeHUS"
Pemenue 3amau mo reme "3akonsl Hetorona. Cuna ynpyroctu. Cuina bubnnoreka [JOK
21 " :
TPEHUS https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKECTH U 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEeHUE bubmuoreka [IOK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/ff0af044
23 VYpok-koHpepeHuus "JBrkeHne ey BOKpYr rpaBUTallHOHHOTO
nentpa (Conneunas cucrema). [anaktuku"
24 Pemenue 3amau mo teme "Cuita TSHKECTH U 3aKOH BCEMHUPHOTO bubmmoreka [JOK
TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuueckast CKopocTb. HeBeCOMOCTb U neperpy3ku bubmaorexa LIOK
) https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHONW TOUKU. AOCOTIOTHO TBEPIOE TEIO.
.. .. o bubnunorexa LIOK
26 PaBHOBecue TBEPOTO TeNa ¢ 3aKPETIIEHHONW OCHIO BPAIICHUS.

MowmeHT cuibl. LleHTp TsokecTn

https://m.edsoo.ru/ff0afe36
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PaBHOBecue maTepuanbHOW TOUYKU. AOCOIIOTHO TBEPIOE TEIIO.

27 PaBHOBecHe TBEPIOTO TEJIA € 3aKPEIIEHHON OCBIO BPAILICHUS.
MowmeHnT cuibl. LleHnTp TsokecTn
28 Pemenwue 3ana4 mo Teme "MomeHT cuitbl. LleHTp TsoxecT" ﬁg&?ﬁ;fg;gg}?mbo% 4
29 [TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "MexaHHnuecKoe bubnuoreka [JOK
nBmwxkenue. Bzaumonencraue ten" https://m.edsoo.ru/ffOb0408
30 KonTponbnas padora Nel mo Teme "MexaHndeckoe JBUKECHHE. bubmmoreka [JOK
Bsaumoneiictsue Ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynee Tena. Umnynabe cuiibl. 3aKOH COXpaHEHMSI UMITYJIbCA. bubnuorexa [IOK
Yopyroe u Heynpyroe B3auMOJICHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenwue 3ama4 mo Teme "3aKOH COXpaHECHHS UMITyJbCa" BH6J?HOTeKa HOK
https://m.edsoo.ru/ff0b096c
33 Ypoxk-koHpepenuus "PeakTuBHOE ABMKEHHE B IPUPOIE U TEXHHUKE"
34 Mexanunueckasi paboTa U MOIITHOCTb Eﬁ?ﬁﬁ:ﬁgﬁaﬁfoww 4
35 PaGota cuinbl TSKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS EH@?HOTeKa HOK
ttps://m.edsoo.ru/ff0b0db8
[ToBTOpPHBII HHCTPYKTAX IO TEXHUKE OE30MACHOCTH MPU POBEICHUH
36 nabopaTtopHbIxX padot no ¢usuke UTh Ne §7-15.
Jlaboparopnast pabota Ne4 «Omnpenenenue paboThl CUITbI TPEHUS TTPU
PaBHOMEPHOM JBM)KEHUH TeJa IO TOPU30HTAILHON MTOBEPXHOCTH
37 CBs3b sHepruu U paboTsl. [loTeHInanpHas SHeprus
38 Kunernueckas sHeprusi. Teopema 0 KHHETHUECKOW YHEPTUU BH6J?HOTeKa HOK
https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEeHHUsI JHEPTUU B MEXaHUKE
[ToBTOpPHBII HHCTPYKTAXK IO TEXHUKE OE30MACHOCTH MTPH TIPOBEICHUH
40 J'Ia60p£[0pHBIX pap6}(I)KT no ¢puzuke UTH Ne 87-15. PHIPORA EH@?HOTeKa HOK
JlabopaTtopHas padota No5 «M3yueHune 3aKkoHa COXpaHEHUST YHEPT UM ttps://m.edsoo.nu/ftblote
41 KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTUKU bubmorexa LIOK

https://m.edsoo.ru/ff0b1858
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bu6nmoreka [IOK

42 3aryxaromue Konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc 1 https://m.eds00.ru/f0b20f0
43 MareMaTHuecKuil ¥ MPY>KUHHBIA MasiTHUKA 1
44 Ypok-uccienoBanue «3aBUCUMOCTh TIEpUOAa KojeOaHuii ot 1 bubnmnoreka HOK
YKECTKOCTH MPY>KUHBI M1 MACChl Tpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparnieHue >HEPruy IPH MEXaHUUECKUX KOJICOaAHUIX 1
[ToBTOpHBIN HHCTPYKTAX 110 TEXHUKE O€30MaCHOCTH MPHU MPOBEIACHUU
46 naboparopHbeix padot mo ¢pusuke UTH Ne 87-15. 1 bubnnorexa [JOK
Jlaboparopnas pabota Ne6 «OnpeneneHre 4acToThl U epruoia https://m.edsoo.ru/ffOblaec
KoJIe0aHU TIPY)KUHHOTO MAsITHHKA
[ToBTOpHBIN HHCTPYKTAX 10 TEXHUKE OC30IMTACHOCTH MPH MPOBEIACHUN
47 naboparopubix pabot no ¢uzuke UTH Ne 87-15. 1 bubmmoreka [JOK
Jlaboparopuas padota Ne7 «IIpoBepka HE3aBUCUMOCTH ITEPHOJIa https://m.edsoo.ru/ff0b197a
Koje0aHuil Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanuueckue BosHbl. CBOWCTBAa MeXaHUYeCKUX BOJH. [IpomonbHbIe 1 bubnnorexa [JOK
Y ITOIIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHus "MexaHndecKue BOJHBI B TBEPIOM Telle. 1
Ceiicmuieckue BOJTHBI"
50 3Byk. PacnipocTpaHenne u OTpakeHHE 3ByKa 1
51 Ypok-uccnenosanue "HabmrogeHue 3aBUCIMOCTH BBICOTHI 3BYKa OT 1
4acTOThI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE30HAHC 1
53 Ypok-koHpepeHnus "YIbTpa3ByK U HHPPa3BYK B MPUPOJE U 1 bubnuotexa [JOK
TeXHUKe" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOILHOM paboTe 1Mo TeMe "3aKOHBI COXPaHEHUSI. 1 bubnuoteka [JOK
Mexanuueckre KoneOaHus ¥ BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbhas padota Ne2 o Teme "3aKOHbI COXpaHEHHUSI. 1
Mexanunueckre KoneOaHusi ¥ BOJHBI"
56 DIEeKTPOMArHUTHOE T0JIe. DJIEKTPOMAarHUTHBIE BOJTHBI 1 bubmnorexa [JOK
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH 1
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58 VYpok-koHpepennus "Lkana 31eKTpOMarHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30BaHne JIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBA3H" https://m.edsoo.ru/ffOb2fe6
59 Ypok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMATHUTHBIX BOJIH C bubnmnoreka HOK
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa" https://m.edsoo.ru/ffOb2c6c
60 Pemenue 3anay Ha onpe/esieHrne YacTOThI U ITTMHBI
3JIEKTPOMATHUTHOMN BOJIHBI
DnekTpomMaruuTHas mpupoza ceera. Ckopocth cBeTa. BonHOBbIE bubnmnoreka HOK
61 . :
CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Uctounuku cBera. [IpsmonuHeiiHoe pacipocTpaHEeHHE CBETA. bubnnorexa [JOK
3armenust Comuua u JIyHbt https://m.edsoo.ru/ffOb3658
63 3aKoH OTpa)keHus cBeTa. 3epkaia. Pemenune 3a1ay Ha IpUMEHEHUE bubmmoreka [JOK
3aKOHA OTPAYKEHHS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHSI CBETA buGnuorexa LIOK
p ) p https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpakeHHe cBeTa. Mcrnonbp30BaHue MOJIHOTO bubmuoreka [IOK
BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX https://m.edsoo.ru/ffOb3c5c
[ToBTOpHBIN WHCTPYKTAXK IO TEXHUKE OC30MTACHOCTH MPH MPOBEIACHUN
nabopaTopHbIxX padot no ¢usuke UTHh Ne 87-15.
66 JIaboparopHast pabota Ne8 "VccnenoBanne 3aBUCHMOCTH yTJia
MIPEeIOMIICHHUsI CBETOBOTO JIy4a OT YyIJia MaJeHUs Ha TpaHUuIle "BO3TyX-
cTexno""
67 Ypok-koupepenius "Mcnoib3oBaHue MOJHOTO BHYTPEHHETO
OTpaKeHHUS: CBETOBO/IbI, ONTHKOBOJOKOHHAS CBS3B"
bubnunorexa LIOK
68 JIua3el. OnTHYECKAs CHIa JINH3BI https://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n300pakeHU B TUH3AX bubnmorexa LIOK
p P https://m.edsoo.ru/ff0b444a
[ToBTOpHBIN HHCTPYKTAX MO TEXHUKE OE30MACHOCTH MPHU IPOBEICHUH
20 nabopaTopHbIX padoT no ¢pusuke UTH Ne §7-15. bubnmnoreka [JOK

Jlaboparopnas pabota Ne9 "Omnpenenenre GOKYCHOTO PACCTOSIHUS U
ONITHYECKOM CHIIBI COOMparomieit JTHH3bI"

https://m.edsoo.ru/ff0b4206
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bu6nmoreka [IOK

71 Ypoxk-koHpepenuus "OnTuuecKkue TMH30BbIE TPUOOPH" https://m.edsoo.ru/ffoc0aTe

72 I'1a3 xak ontuyeckas cucrema. 3peHue Bubmorexa I[OK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-konpepenuus "Hedexrsl 3penusi. Kak coxpanuts 3penue"

Pasnoxxenue 6emoro ceera B criektp. OnbiTel HetoToHa. CrioskeHue bubmmoreka [JOK

74 CIIEKTpaJIbHBIX 1IBETOB. [{ucnepcus cBera https://m.edsoo.ru/ff0c0f4c
[ToBTOpHBIN HHCTPYKTAXK [0 TEXHUKE OC30IMMACHOCTH MPH MPOBEACHUN
naboparopubix pabot no ¢uzuke UTH Ne 87-15.

75 .Ha6OI}))aTOII))HaH 11)3a60Ta NQ(iPO "ONBITHI IO PA3JIOKCHHUIO OEJI0ro CBeTa B EH6J_IHOTeKa HOK
CHEKTP ¥ BOCHPHUATHIO 1IBETA MIPEAMETOB MPU UX HAOJIIOJACHUH Yepe3 https:/m.edso0.1u/THc0e2a
1[BETOBbIE (QUIBTPHI"

76 Ypok-nipakTukyM "BoJIHOBBIE CBOMCTBA CBETA: NUCIIEPCHUS,
uHTephepeHus u qudpaxuus’”

77 OmnsiTel Pe3epdopaa u rmiianerapHas Mojieb aToMa ﬁg&?ﬁ%ﬁ;{;gﬁa}?ﬂ)c 1238

78 [Toctrynater bopa. Moaens atroma bopa
Hcnyckanue u noriouieHue ceera atoMoM. KBanTel. JInneiuaTsie bubmuoreka [IOK

7 CIIEKTPBI https://m.edsoo.ru/ff0c144c

80 VYpoxk-nipaktiky™m "HabmtoieHre CrieKTpoB UCITyCKaHus " ﬁg&?ﬁ%ﬁ;{;gﬁ/}:ﬂ)clsso

81 PangnoakTUBHOCTE U €€ BUOBI bubmoreika HOK

https://m.edso0.ru/ff0c1672

82 Crpoenune aToMHOTO sijipa. HykimoHHast Mojiens BH6J?HOTeKa HOK

https://m.edsoo.ru/ffOc18ac

83 PannoakTuBHBIE ipeBpatieHus. M30Tombl BH@HOTeKa HOK

https://m.edsoo.ru/ffOclal4

84 Pemenue 3amau no reme: "PanguoakTrBHbIE npeBpanieHus" BH6J?HOTeKa HOK

https://m.edsoo.ru/ff0clb4a

85 [Tepron monypacmnanga

86 Ypok-koHpepeHus "PagunoakTuBHBIC U3TYYCHHS B IPUPOJIE, bu6muoreka [IOK

MEIHITNHE, TeXHUKE"

https://m.edsoo.ru/ff0c2126
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SAnepHble peakuuy. 3aKOHbI COXPAaHEHHUS 3aps0BOIO U MACCOBOIO bubmmoreka [JOK
87 :
qucell https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU bubmiorexa LIOK
P AP P https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o reme "Snepueie peakiun"
Peakuuu cunresa u nenenus saep. Mcrounuku sHepruun CosiHLIA U bubmmoreka [JOK
90 n :
3BE3] https://m.edsoo.ru/ff0Oc1e88
91 Ypok-koupepenmnus "Snepras sHepreTrka. JedcTBus
PaZIMOAKTUBHBIX U3ITy4YE€HUN Ha KUBbIE OPraHU3MBbI"
92 [ToaroroBka Kk KOHTPOJILHOU paboTe Mo TeMe "DNEKTPOMArHUTHOE bubmmoreka [JOK
rosie. DJIEKTpOMarHuTHbIC BoJHbI. KBaHTOBbIE siBeHUA" https://m.edsoo.ru/ff0c223e
93 KonTponbnas padota Ne3 no teme "DneKTpoMarHuTHOE MOJIeE.
DneKkTpoMaruuTHbIe BOJIHbL. KBaHTOBBIE siBieHUS"
[ToBTOpenue, 0600menue. JJaboparopusie pabOTHI IO KypCy bubnnoreka [JOK
94 n L " .
B3aumMonelicTBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, 060061meHne. Penenne pacyeTHbIX U KaYeCTBEHHBIX bubmuorexa [IOK
95 n n .
3a7a4 1no teme "TemnoBbie Mpouecchl https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, o600IIeHNE. PereHne pacueTHbIX U KaueCTBEHHBIX bubnnoreka [JOK
3aga4d no teme "KIIJ[ TerioBsix aBurareneit” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpeHue, 060061meHne. Penienne pacyeTHbIX U KaYeCTBEHHBIX bubmuoreka [IOK
3amad o teme "KIIJ[ snexkrpoycranoBok" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, 0600meHne. JlaboparopHbie pabOTHI IO KypCy bubmmorexa [JOK
98 n " .
CBeTOBBIE SBJICHUS https://m.edsoo.ru/ff0c2c52
99 IToBTrOopenue, o6o0menue. Pabora ¢ Tekcramu o TeMe "3aKoHBbI bubmuoreka [IOK
COXpAHEHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
IToBTropenue, 0600menue. Pabora ¢ Tekctamu no Teme "KoneGanus u bu6muoreka [JOK
100 " .
BOJIHBI https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o0menne. Pabora ¢ Tekcramu mo Teme "CBeTOBBIC bubmuoreka [{OK
sBJIeHNA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 06o06menue. Pabota ¢ Tekctamu mo Teme "KBaHtoBast u

sinepHas pusuka"
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uzuka 9 xnacc/ [eppimkud U.M., I'ytauk E.M., IBanoB A.U. u np.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»
®dusuka: 9-i kinacc: yueonuk / U.M. Ilepeimikun, E.M. I'ytauk, A. .
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®duzuka. 9 kiacc. Metonnueckoe nocooue
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