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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanmzanuu TpedoBanuiik ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpuMEpHYIO MOCIeA0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU pabouell MpOorpaMMBbI 10 y4eOHOMY TIPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHT BKJIQJ] B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzaunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn MunucreperBa npocsemienus Poccuiickoit @enepaunu (MpoToKoJI OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOydYalomuXcs K HaydYHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUeHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANIEHOMN ACATEIPHOCTH, CBI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HAHUM O  JUCKPETHOM CTPOCHHHM  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM bu3nIecKux MOJIETICH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(popManuend (HU3NIECKOTO COJEp KaHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3NYECKON HAyKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemelii B mporpaMMe no (pu3MKe MepedyeHb JabopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTopHbIX PabOT W OMBITOB C YYETOM HMHAMBHAYAIbHBIX OCOOCHHOCTEH
oOyJaromuxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOr0 JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonuHenHoe aBmxeHue. CpeaHsas 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHeiiHOe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE O OKpYXHOCTH. Ilepmon m yactora oOpalueHus.
JIuneiHas u yrioBast CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocCTh U nieperpysKu.

PaBHOBecue marepuasibHON Touku. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TEJIA € 3aKPEIIIEHHON OChIO BpauieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne nmvnynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b d3Hepruu u padotel. [loTeHunanbHast SHEPrus Tena, NOJHATOrO Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnronenue nBM>xXeHMs Tejla o OKPY>KHOCTH.

HaOmronenne MexaHn4ecKuX sIBJICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIHHO KaOMHETa (PU3UKH.

o v bk~ w



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

3aBUCUMOCTh YCKOpPEHHs Tela OT MAcChl TE€Ja U JIEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCTBa CUII IPU B3aUMOJICHCTBUH TEJL.

M3MeHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

[lepenada uMIrynbca Npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITYJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HabmroieHue peakTHBHOTO ABH)KEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IIPU CBOOOHOM NaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MPHU JABUKEHUH TeJIa MOJ IEHCTBUEM
NPYKUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS IAPUKA WA TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUINTyda. MaTeMaTnuecKkui U NpYyKUHHBIM MasTHUKU. lIpeBpamienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U



MOTIEpEYHbIe BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ pPachpOCTpaHEHUS.
MexaHu4ecKkue BOJHBI B TBEPAOM TeJie, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbIicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenme xoneOaHWMil TeJI IIOJ JEHCTBHEM CHJIBI TSKECTH M CHIIBI
YIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6nronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

o vk W N

Jlabopamopnvie pabomul u onvimaol.
1. OmpeneneHue 4YacTOThl M TepUoJia KojeOaHW MaTeMaTU4ecKOoro
MasiTHUKA.
2. OnpeneneHue 4acTOThl U Mepuoa KojaedaHu Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.
DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomel u onvimel.
1. M3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOUIHHOTO
TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.



JlyueBas  mogmenr  cBera.  Mcrounukm — cBera.  IIpsaMonuHelHoe
pacnpoctpaHenue cseta. 3atmeHuss ConHua u Jlynsl. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akOH MpeloMieHUs cBera. llonHoe BHYTpeHHeEE
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHX CBETOBOAAX.

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrteMa (oToarmapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThueckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HbtoTona. Croxenue
CHEKTpalbHBIX UBETOB. JlMcepcust cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIUia

naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiyda OT yIJia

NaJICHUS] Ha TPAHULIE «BO3yX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHHI C MOMOILBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparomnieit
JIUH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHl IO BOCHPUATHIO LIBETA MPEAMETOB NpPH UX HAOJIOJCHUM 4Yepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIC SIBJICHHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u norioiieHue ceeta atoMoM. KBanTtel. JInHelyaTbie CIEKTPHI.
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PagnoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uziayderus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HMs3oronmsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. ChekTp BOAOpoOA.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uziydeHusi NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nytu (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO--00001IAIOLINIT MOy b IPEIHA3HAYEH JJIsl CUCTEMATU3alN
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMEHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM JAHHOIO MOIYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJibTaTOB  00yuyeHus, ¢GopMmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTrh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO EATEIBHOCTHBIN XapaKTep JAHHOTO pas3lelia peaanu3yeTcs
32 CYET TOro, 4YTO OOy4Yaroliuecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE IIOJIyUEHHBIX 3HAHUW pacHo3HaBaTh M HAYYHO OOBACHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3UUECKUX SIBJICHUI, B TOM
YyuCIie 71 IPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO UCIOJIb30BaHUS Pa3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIEHMS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
DHEPIUU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMM, BAKHEHIIEH COCTABIISIIOIIEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30IaCHOTO IOBEJICHUSA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOIr0 BOCIIUTAHMS

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

— HUHTEPEC K MPaAKTHUYECKOMY M3YUEHUIO Ipodeccuid, CBI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTaIlUs Ha MpUMEHEHHE (U3WYECKUX 3HAHWUU JUIS pEIIeHHs 3a71ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

— OCO3HaHHE TI00ATbHOTO XapakTepa AKOJIOTMYECKUX MpoOieM M MyTed uX
pelieHus;

8) amanTanum K U3MEHSIOIIMMCH YCJIOBHUSAAM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

— MOTPpeOHOCTh BO B3aUMOJCHUCTBUU TMPU BBIMOJHEHUU UCCIEAOBAHUM U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX,

— TIOBBIIICHUWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YE€pe3 MNPAKTUUECKYIO
JIeSITEIbHOCTD;

— MOTPEOHOCTH B (JOPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4YHucje (HOPMYIHPOBATh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKu;

— IUJIJAHUPOBAHHME CBOETO PAa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUM;

— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AMMOCBS3U IIPUPOJIBI, 00IIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

— OIICHKa CBOMX JCHCTBHM C y4E€TOM BIUSHHUS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.



METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpOTrpaMMbl MO (PHU3WKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE ICHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHHUBEpCaJIbHbIC yueOHbBIC TCHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB
(ssBNIEHU);

yCTaHaBJIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJIACCU(pUKALMU, OCHOBAHUS AJIs
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMaTpPUBAEMbIX (paKTax,
JAaHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M MPU H3YyYEHUH (PU3NIECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C MCIIOJIBb30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(U3UYECKUX BEJINYNH;

CaMOCTOATENIbHO BBIOMpPATh CIOCOO pelmeHuss y4eOHOW (U3HYEeCcKOM
3amaun (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Bba3oBnlie ucciienoBarejbcKue 1eCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINOE HCCIAEAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIUIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWINee pa3BUTHE  (U3HUUECKUX
MIPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU TOUCKE U
orOope WHGPOPMAIMKM WIA JAHHBIX C y4ETOM MPEMIOKEHHOW Y4eOHOU
dbuznyeckoit 3a1a4u;



aHaJIM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIIIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANbHYIO (OopMy mMpeacTaBiIeHUs
uHOpMallMl ¥ WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B X0/i¢ OOCYXAeHHsI y4yeOHOro Marepuaya, pe3ysbTaToB Jab0paTOpHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKa3bIBaTh WJICW, HALICJICHHBIC HA PEIICHHUE 3aJadyd U MOJJEpKaHuE
OJ1arokenaTeIbHOCTH OOIICHNUS;

COTOCTABJISITh CBOM CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
Juanora, oOOHapyXKMBaTh Pa3IU4KUe U CXOACTBO MO3UIIHI;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
yOJUYHO MPEJICTABIISATH PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMAaTh W MCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHIUBUIYAIbHOM palOThl MNpU PEIIEHHWH KOHKPETHOH (u3nyeckon
poOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOU JE€ATEIIbHOCTH, OPTaHU30BbIBATh JECUCTBUS
no e€ JOCTHXKEHHMIO: paclpelensTh poiav, OO0CYyKIaTh MPOLECCHl H
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJBKUX JIFOACH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPaBJICHUI0 U KOOPJAUHUPYS CBOM JIEUCTBUA C JIPYTUMU
YJieHaMU KOMaH/bl;

OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENBbHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX MPHUHATHS  PEIICHUN
(vHIMBUAYyaTbHOE, TIPUHSITHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSATEIILHO COCTABJISITH AITOPUTM pelieHus GU3MUECKON 3a7a4u W
TUTaHa HMCCIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIpeIjlaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEICHUE.

CﬂMOKOHTpOJIb, 3MOIMOHAJbHbIA HHTEJLJIEKT:



J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYyallu U MpejaraTh IjiaH €€ N3MEHECHUS,
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHHS) Ppe3ylbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOTO HUCCIIEJOBAHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIINXCSA CUTYyalluld, YCTAaHOBJICHHBIX OHIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCMOJIb30BaTh TMOHATHS: CHUCTEMA OTCYETA, MarephaiabHas TOYKAa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, Aehopmarius
(ympyras, macThueckasi), TpeHHEe, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
[IKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJbHO30PKOCTb,
CIIEKTPBI UCITYCKaHUs U TOIJIONIEeHUs, alibda-, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIACPHAS SHEPTETUKA;

paznuyarh sIBIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JABHXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, peaKTUBHOE JBHXKEHHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJieOaHWs), PE30HAHC, BOJTHOBOE JIBHKEHUE, OTPaKEHHUE
3ByKa, MNPSAMOJMHEUHOE PaCHpPOCTPAHEHUE, OTPAKECHHE M IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHUE OEIOro CBEeTa B
CIICKTP M CJIO)KEHHUE CIEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBECHHAsA PAJUOAKTUBHOCTb, BOZHUKHOBECHHUE JIMHEWYATOIrO CIIEKTpa
W3JIYYCHHS ) TI0 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)XKaroIieM MHpe (B TOM 4YHcCle (PU3MUECKHE SBJICHHUS B IMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBHKEHUE TJIaHET COJTHEYHOM CUCTEMbI, PEAKTUBHOE
JBUKECHHE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPACEHNUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, IIBE€Ta TE,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPadUOICTOBOTO W  PEHTTCHOBCKOTO H3JYyYCHHHM, €CTECTBECHHBIN
paaroaKTUBHBIM (POH, KOCMHUYECKHE Jy4H, PaJUOaKTUBHOE H3ITyYCHHE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PAJUOAKTUBHBIX M3IyYEeHUW Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO0 3ajady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBJICHUM;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
dbuznyeckre BeMMYMHBI (CpPeAHssi M MIHOBEHHas CKOPOCTh Tella IpHu
HEPABHOMEPHOM JIBUKCHUHU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJI0Bas
CKOpOCTb, CHJIa TPEHHUs, CHJIA YOPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE



CBOOOJHOTO TMaJeHusi, BEC Tela, HMIIYJIbC Tela, HMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MNOTEHIHUANbHAs HHEPrus Tena,
IIOAHATOIO HAJ MOBEPXHOCTHIO 3EMJIM, IMOTCHIHUAIbHAS JHEPIUsS CKATOU
NPYKUHBbI, KHUHETUYECKAs] DSHEpPrus, IIOJIHAS MEXAHUYECKAsl SHEprus,
NEepHoJl U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb NPEIOMJICHUS CPEAbl), TP OMUCAHUU
NPAaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HUCIHOIB3YEMBIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpapvKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJNB3Yysl 3aKOH COXPaHEHHUs JHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,
IIPUHLUAI CYNEPHO3ULIMA CWJI, NPUHLUII OTHOCUTEIBHOCTH [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUs UMIIYJIbCA, 3aKOHBI OTPAKECHUA U
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U MACCOBOT'0O YHCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBsACHEHHWE ©3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (OMHUpArOIIMEecs Ha cucremMy u3z 2-3
yYpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHaju3a YCJIOBHS 3aJauM 3aIlMChIBATH KPaTKOE
YCIIOBHE, BBISIBJIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJIsl pEIICHMUs], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYNHBIL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIOJIOKEHUE, OLIEHUBATh IPABWIBHOCTb IOPSAKA
IIPOBEJCHUsI  MCCIECNOBAaHMs, J€JIaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOEHUH U OIBITOB;

IPOBOJUTH OMbBITBI IO HAOMIONECHUIO (PU3WYECKUX SBICHUN WU
¢busznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUsl HHEPrUH, 3aBUCHUMOCTh MEpHUOAa KoJeOaHUN NpPY>KHMHHOTO
MasTHHUKA OT MAacChl I'py3a U JKECTKOCTH IPYKMHBI U HE3aBUCHUMOCTb OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIpOCTpaHEHUE CBETA,



pa3ioxeHue OeNoro cBera B CIEKTP, U3YYEHHE CBOMCTB M300paKeHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300paKeHHUSI MpeaMeTa B COOMpArOIICH
JuH3e, HAOMIOJCHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA © €r0  Pe3yJbTaThl,
(GbopMyIHpPOBaTh BHIBOIBI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 TIPSAMBIX U3MEPEHUM, OMpeaeIss
CpeqHee 3HAYCHHE W3MepsAeMoil BenwuuHbBl ((POKycHOE paccTosHUE
cobuparomiell JIMH3bI), OOOCHOBBIBATH BBIOOpP cHoco0a HU3MEpEHUs
(M3MepUTEILHOTO PHOOpa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHHU
IpyU PaBHOYCKOPEHHOM [IBIDKEHMHM O€3 HaudajJbHOM CKOpPOCTH, Mepuoja
KOJIeOaHUH MaTeMaTHYeCKOTr0 MasTHUKA OT JJIUHBI HUTH, 3aBUCHMOCTH
yria OTpakKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yrJia
NaJieHus): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl MOJYYEHHOW  3aBUCHMOCTH
Gu3MYECKUX BEIWYMH B BHUjC TaOIWIl M TpaduKOB, NeJIaTh BBIBOIBI 11O
pe3yibTaTam UCCIeI0BaHuUs,

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MUECCKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUS] CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacTOTa M
nepuosi KojeOaHWii MaTeMaTHYeCKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccujga coOuparomeid JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHUS, CIICTys PEIIOKCHHON HMHCTPYKIIMH, BBIYUCIISITH
3HAUCHUE BEJIMYMHBI U aHAIM3UPOBAThH MOJYYCHHBIC PE3YIbTAThI C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000Opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEI0, TOUYEYHBIA HCTOUYHUK
CBETa, JydY, TOHKAas IJIMH3a, ITUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HM3YyUYECHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUA (B TOM 4YHUCIE:
CIUJOMETP, NATYMKW TIOJOKEHMsSI, PACCTOSHHUSI W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,



CHEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), uCHoONb3ys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HEoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3YUEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKUX IMPOIIECCOB
IpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHUYECKHE CXEeMbl IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpArOLIEl JINH3E;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  MH(POPMALKMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJB30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU I oOecrieueHrst 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIIEH cpefie;

OCYILIECTBISATh MOUCK HMHPOpMAIMU (PU3UYECKOTO COJACpKAHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIIHUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
MyTH OTPEJENICHUsI JOCTOBEPHOCTH MOJYYCHHON HHPOpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTENFHBIX HICTOYHHUKOB,

UCIIOJIb30BAaTh MPH BBITIOJHEHUN YU€OHBIX 3a/laHUil HAYIHO--TIOMYJISIPHYIO
JUTEepaTypy (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MHCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKaHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEeSTENIbHOCTH, TMpU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar W3y4yaeMoro pasaena (U3MKA U CONPOBOKIAThH
BBICTYIUICHHE TIpe3eHTalued ¢ y4€ToM OCOOEHHOCTEH ayJIuTOpUHU
CBEPCTHUKOB.






9 KIACC TEMATHYECKOE IINTAHUPOBAHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Konrpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. 3akoHbI MeXaHUYECKOT0 JIBHKEHHS
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro 10 bubnuorexa [JOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 BaanmoeficTaue 1o 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 1 2
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 41 2 3
Pa3nes 2. 3akoHbI cCOXpaHeHHs
bu6mmoreka [JOK
2.1 23 5
3aKOHEI COXpaHEHHS https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 23 1 3
Pa3znen 3. KBanTOBbIE SIBJIEHUSA
bubmuorexa [JOK
3.1 K 24
PAHTOBBIC ABJCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 24 1 )
Pa3nen 4. Ctpoenne Beesnennoii
bu6mmnoreka [JOK
4.1 B i 1
Crpoenne Beenenof https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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9 KIIACC ITOYPOYHOE INIAHUPOBAHUE

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Nuctpykrax no oxpane tpyaa u Th.
1 H i I 1
ay4yHBI MeTOJl mo3HaHUs. [ UmoTe3bl 02.09.2023
U TCOPHH.
2 dusnyeckas KapTHHA MHpa 1 bubsmotexa [IOK
P pe- 04.09.2023  https://m.edsoo.ru/ff0ad474
OcCHOBHBIC TIOHATHS KHHEMAaTHKH.
3 CucreMa 0TCcuéTa U KOOPIUHATHI 1 bubmorexa HOK
P 09.09.2023  https://m.edsoo.ru/ff0ad19a
TOYKH.
4 IT . 1
POCKITUS BEKTOPA TIEPEMEIICHHS 11.09.2023
5 PaBHOMEpHOE ITPAMOIMHEWHOE 1 bubnmnoreka HOK
IBHKEHHE 13.09.2023 | https://m.edsoo.ru/ff0ad8d4
Pemenue 3agad mo reme
6 P 7 1
«PaBHOMEpHOE MPSAMOTMHEHHOE 16.09.2023
TIBUKECHHE)
bubnunorexa LIOK
! MrHoBeHast CkopocTs. Y Ckopetie. 1 18.09.2023  https://m.edsoo.ru/ff0adb18
8 P 1
eIICHHE 33724 110 TeMe «Y CKOPEHHE» 90.09.2023
9 ['paduku 3aBUCUIMOCTH IYTH ¥ MOAYJIS 1 bu6muoreka [JOK
CKOPOCTH OT BPEMEHU JBUKEHUS. 23.09.2023  https://m.edsoo.ru/ff0ael76
10 Pemenue 3amau o teme «I paduxu 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

3aBUCUMOCTH IIYTHU U MOAYJIA
CKOPOCTH OT BpEMEHU ABHUKCHU S

25.09.2023

[IyTe 1py paBHOYCKOPEHHOM

11 BUKCHUU - IPSIMOJIMHEHHOM U bubmorexa LOK
8 . P 27.09.2023  https://m.edsoo.ru/ff0ae612
KPUBOJIMHEHHOM
12 Pemenue 3anau no teme «Ilytb npu bubmuorexa [JOK
PABHOYCKOPEHHOM JBHKCHU) 30.09.2023  https://m.edsoo.ru/ff0ae72a
13 CBo0OoniHOe majieHue Tei. Y CKOpeHue bubmmoreka [JOK
¢BOOOHOTO IMaEHUSA 02.10.2023 | https://m.edsoo.ru/ff0ae982
14 Pemenue 3angay 1o reme bubnuoreka [{OK
«HepaBHOMEpPHOE ABUKEHUE» 04.10.2023  https://m.edsoo.ru/ff0aeb6ec
JlaGopaTtopnas pabota Ne 1
15 «I/IsMI; CHII)/Ie CII)(O €HHUs CBOOOHOTO bubmorexa HOK
P YEROP A 07.10.2023  https://m.edsoo.ru/ff0aeca2
NaJICHAS
JlaGopatopHas paboTta 2
16 «MccnenoBanne paBHOyCKOPEHHOTO 09.10.2023
JIBUKEHUS
JlaGopaTtopHnast pabota Ne 3
17 «Ompenenenue bubmorexa [TOK
per 11.10.2023 = https://m.edsoo.ru/ff0aee28
HEHTPOCTPEMHUTENBHOTO YCKOPEHHUSI»
18 PaBHOMepHOE BHKEHUE TTO bubmuorexa [JOK
OKPY>KHOCTH. 14.10.2023  https://m.edsoo.ru/ff0af738
19 Pemenue 3amgau no reme « Ilepuon u bubnmnoreka [JOK
4acToTa OOpaIeHus» 16.10.2023  https://m.edsoo.ru/ff0afa26
20 OTHOCHUTENBHOCTH MEXAHUYECKOTO bubnuotexa [JOK
JIBIKEHMUSL. 18.10.2023 = https://m.edsoo.ru/ff0af8be
91 Pemenue 3amau mo reme «CBoOOgHOE
[MaJieHue TeI 21.10.2023



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Pemenue 3axay o reme

bubnunoreka LIOK

22 «Kunemartukay. 23.10.2023 | https://m.edsoo.ru/ff0afb8e
93 Kontponsnast padora Ne 1 o teme bubnuoreka [JOK
«Kunematnkay» 25.10.2023 | https://m.edsoo.ru/ff0af044
. bubnnorexa [JOK
24 Hepaeiii sakon HeioTowa, 06.11.2023  https://m.edsoo.ru/ff0af5f8
bubnunoreka LIOK
25 Hueprrocts Tex. Macea. Cuia. 08.11.2023 = https://m.edsoo.ru/ff0af33c
. bubmuoreka [{OK
26 Bropoit sakon Herotowa. 11.11.2023  https://m.edsoo.ru/ff0afe36
97 Pemenue 3agau no reme «BTtopoii
3akoH HproToHa 13.11.2023
28 Pemenne 3aga4 1o teme «Pacuer u bubnunoreka LIOK
WU3MEPEHHE YCKOPEHUS» 15.11.2023  https://m.edsoo.ru/ff0b02b4
bubnmnorexa LIOK
29 Crowenne cu. 18.11.2023  https://m.edsoo.ru/ff0b0408
30 Pemenue 3agau no reme «CroxxeHue bubmmoteka IIOK
CHID» 20.11.2023  https://m.edsoo.ru/ff0b06ec
. bubmuoreka [IOK
1 T H
3 PETHH SakOH HpIoTOHa 22.11.2023 https://m.edsoo.ru/ffob07fa
39 Pemenue 3aga4 no teme «3aKkoHBI bubmuorexa [{OK
Herorona» 25.11.2023  https://m.edsoo.ru/ff0b096¢
JlaboparopHuas pabota Ne 4
33 «CroxeHne Cul, HallpaBJIEHHBIX TIO]T 97 11.2023
YTIIOMY.
JlaGopaTtopnast pabota Ne 5
34 «M3Mepenne cuil B3auMOJAEHCTBUS bubmorexa TIOK
P A 29.11.2023  https://m.edsoo.ru/ff0b0a84

JBYX TE€J»



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

Cuna 1spxecTd. 3aKOH BCEMUPHOTO

bubnunoreka LIOK

35 TATOTCHUSI. 02.12.2023 | https://m.edsoo.ru/ff0b0db8
36 Pemenne 3angau no reme «Cuia
TSDKECTH Y. 04.12.2023
37 Penrenue 3amad mo reMe «3aKoH
BCEMHPHOT'O TATOTCHUS. 06.12.2023
38 JIBu>xeHue Tes noJ1 JCHCTBUEM CHJIBI bubmmoreka [JOK
TskecTu. 3akoHbl Kernuepa 09.12.2023  https://m.edsoo.ru/ff0b0c32
39 Bec Tena. HeBecomocTs. Ileperpyska 11.12.2023
bubmmoreka [JOK
40 Pemmertite 3aza1t 110 TeMe «/liHamuia. 13.12.2023 https://m.edsofru/ffOblZfe
41 KonTtponbsHast padora Ne 2 o teme Bbu6mmoteka [JOK
«JIlmaaMuka 16.12.2023  https://m.edsoo.ru/ff0b1858
42 My tena, Wy o 1819207 | mipsiimetmnitiohaot
3aKOH COXpaHEeHHs UMITYJIbCA.
43 A6COJHOTIEO YIpYruii U aOCOIIOTHO 90.12.2023
HEYIPYTUH yJaapbl
44 Pemenue 3amau nmo reme «3aKkoH bubmmoteka IIOK
COXPaHEHMSI UMITYJIbCAY. 23.12.2023  https://m.edsoo.ru/ff0b197a
45 PeakTnBHOE IBIKEHUE. 95,12 2023
46 Kunernueckas sueprusi. bubmorexa HOK
27.12.2023  https://m.edsoo.ru/ffOblaec
47 Pemenne 3amay nmo reme but6mmorekxa [IOK
«Kunernueckast SHEprus». 30.12.2023 |  https://m.edsoo.ru/ff0b197a
48 Pa6oTa cunbl. Topmo3HO# myTh bubnuoteka [JOK



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

aBTOMOOWJIS

12.01.2024

https://m.edsoo.ru/ffOb21fe

49

50

51

JlaGopaTtopHnas pabota Ne 6
«OrmpeneneHne KHHETHYECKON
SHEPTUU ¥ CKOPOCTH Telia 10 JITTHHE
TOPMO3HOTO TTYTH.

HOTeHHI/IaHBHaﬂ OHEPIus.

JlaboparopHuas padota Ne 7
«Ornpenenenre NOTeHIMAIbHON
SHEPTHH TEJIay.

15.01.2024

17.01.2024

20.01.2024

52

Pemenue 3a1au mo reme
((KI/IHGTI/I‘IGCKEUI U IIOTCHIUAJIbHAA
SHEPrUn».

22.01.2024

53

54

[TorennmanbHast 3HEPTUS YIIPYTOi
nedhopmaruu Te.

3aKOH COXpaHEHUs MOJHON
MEXaHUYECKON IHEPTUH.

24.01.2024

27.01.2024

bubnmnorexa LIOK
https://m.edsoo.ru/ffOb23ca

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

Pemenue 3agad mo reme
«IloTeHnMaBHAS SHEPTUS YIIPYTOH
nepopmanuu Tem.

29.01.2024

56

JlaGopaTtopHnas pabora Ne 8
«3MepeHne MOTEeHIMAIbHON 3HEPT U

yrpyroit nepopmManuy npyxuHbD».

31.01.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2abe

57

58

JlaGopatopHnast pabora Ne 9
«MccnenoBanue nporecca KoeOaHuit
rpy3a Ha TIpy>KUHEY.

JlaGopatopHnas pabora Ne 10
«HccnenoBanue npeBpalleHuin

03.02.2024

05.02.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

MEXaHUYECKON IHEPTUN».

Penrenue 3amad mo reMe «3aKoH

bu6nmoreka [IOK

%9 COXpaHEHMsI MEXaHUYECKON S3HEPIUU 07.02.2024  https://m.edsoo.ru/ff0b2c6e
60 Bnytpennsia sueprus. [lepBrblil 3aKoH
TEPMOJIMHAMUKH 10.02.2024
61 Tennobie MamuHbL. [IpuHImn paboTel Bu6muotexa [JOK
u KII/] TermoBeIX ABUTATEICH. 12.02.2024  https://m.edsoo.ru/ff0b31d0
62 Pemenne 3agau mo teme «KI1/] bubmuoreka [IOK
TEIUIOBEIX JBUTATEIIE) 14.02.2024  https://m.edsoo.ru/ff0b3658
63 Pemenue 3agad no reme «3aKkoHBI bubnuorexa [IOK
COXpaHEHHUS B TEIUTIOBBIX MPOIIECCaX . 17.02.2024  https://m.edsoo.ru/ff0b38c4
64 KonTtponbHast padora Ne 3 o teme bubnuoreka [IOK
«3aKOHBI COXpaHEHUS 19.02.2024  https://m.edsoo.ru/ffOb3aea
bubnnorexa [JOK
05 Onertot Peseppopaa. 21.02.2024 https://m.edSO(])_.[ru/ffObSCSC
66 [InanerapHas MoJienb aToma. 94.02.2024
67 JInnelyaTele CIIEKTPHI U3ITyYEHHUS U
MIOTJIOIICHHUS. 26.02.2024
68 KBanrtoBeie noctynarsl bopa. KBaHTEI bubmuoreka [IOK
M3IIy4€HUS U TIOTJIOIIECHHUS. 28.02.2024  https://m.edsoo.ru/ffOb3f2c
bubnuotexa [JOK
09 Poroust. Crekrporpag. 02.03.2024 https://m.edsogru/ff0b444a
70 Pemenne 3amay no reMe «AToOMHAas bubnunorexa LIOK
buznka» 04.03.2024  https://m.edsoo.ru/ff0b4206
7 CocraB aToMHOTO siipa SnepHbie bubnmnorexa [JOK
CHUJIBI. 06.03.2024  https://m.edsoo.ru/ff0cOa7e
72 DHeprus CBA3M sAapa. bubnuorexa [JOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

09.03.2024  https://m.edsoo.ru/ffOb4684
73 Hyxion. M30tons 11.03.2024
74 Pemienue 3amad no remMe « DHEprus bubnunoreka LIOK
CBSI3U AaTOMHBIX SIJIEP» 13.03.2024  https://m.edsoo.ru/ff0cOf4c
75 PagnoakTuBHOCTE. AKTUBHOCTD bubnunoreka LIOK
PaTuOHYKIIUJIOB. 16.03.2024  https://m.edsoo.ru/ffOc0e2a
76 3aKOH paIi0aKTUBHOTO pachaja.
[Tepuoxa monypacmnana. 18.03.2024
77 Pemenue 3amau nmo reme «3aKkoH bubnunoreka LIOK
PaIMOaKTUBHOTO pacIiajay 20.03.2024  https://m.edsoo.ru/ff0c12a8
78 Bunbl pagioakTHBHOTO U3ITyYSHUSI.
[IpaBuna cmemienus. 23.03.2024
79 MeTtobl perucTpauyu saepHbIX bubmuoreka [IOK
usnydenuil. Jlozumerpus 25.03.2024  https://m.edsoo.ru/ffOcl44c
80 Pemenue 3agad no reme «ATOMHOE bubmmoteka IIOK
anpo. PannoakTuBHBIN pacnangy 27.03.2024 | https://m.edsoo.ru/ff0c1550
81 SAnepusie peakuuu. [lenenue saep bubmuoreka [IOK
ypaHa. 30.03.2024  https://m.edsoo.ru/ff0c1672
82 Pemenue 3anau no reme «fnepHeie bubnnorexa [JOK
peaKIm 01.04.2024  https://m.edsoo.ru/ff0c18ac
83 TepmosinepHble peakiuu. Mctounnku bu6muoreka [JOK
sHeprun CoJiHLA U 3BE3] 03.04.2024  https://m.edsoo.ru/ff0clald
84 SAnepuslii peaxtop. Llennas saepuas bubmuorexa [JOK
peakIusi. 15.04.2024 = https://m.edsoo.ru/ffOclb4da
85 TepMosiiepHBIN CUHTES. 17.04.2024
86 SnepHas sHEpreTHKA U SKOJOTUYECKAsT bubnuorexa [JOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

0e30MmacHOCTh 20.04.2024  https://m.edsoo.ru/ff0c2126
87 Pemenue 3amad no reme «SaepHeie bubnuorexa [JOK
peaKIum». 22.04.2024  https://m.edsoo.ru/ff0c1c58
88 Kontponbnas padora Ne 4 bubnnorexa [JOK
«KBaHTOBBIC SIBIICHUSI» 24.04.2024  https://m.edsoo.ru/ffOcld7a
89 I'eonienTpruueckas cucrema Mupa 97 04.2024
90 ['enuonieHTprYecKas cucteMa Mupa bubmorexa HOK
29.04.2024  https://m.edsoo.ru/ff0c1e88
01 ®dusnyeckast IpuUpoJIa TUIAHET
CoOJIHEUHOU CUCTEMBI. 04.05.2024
92 [I;maneTsl 3eMHOM T'PYyMIIBL, IIJIAHETHI- bubnuoreka [IOK
TUTaHThl, KAPIMKOBBIE TUIAHETHI 06.05.2024  https://m.edsoo.ru/ff0c223e
93 Mauibie Tena CoJTHEUHOU CUCTEMBI 99.04.2024
" bubmuoreka [IOK
%4 Dusiriecka npupoa CoHua it 38834 04.05.2024 https://m.edso:)_.[ru/ffOc245a
. bubnuoreka [{OK
% CTpoetiie 1 dBoOLH BeeneHHOH. 06.05.2024 https://m.edso:)_.[ru/ff0c2572
96 Pemenue 3anau no reme «CtpoeHue bubnnorexa [JOK
Bcenennoii» 08.05.2024  https://m.edsoo.ru/ff0c2a22
97 KontponsHas padora Ne5 «Ctpoenue bu6muoreka [JOK
Bcenennoii» 11.05.2024  https://m.edsoo.ru/ff0c2b30
98 [ToBTOpeHue 1o TemMe «3aKOHBI bubmuorexa [JOK
MEXAHUYECKOT'O JIBIKCHUI 13.05.2024 | https://m.edsoo.ru/ff0c2c52
99 [loBTOpEHUE MO TEME «3aKOHBI bubmuoteka [IOK
COXpaHEHUD 15.05.2024  https://m.edsoo.ru/ff0c2d6a
100 Hrorosast koHTpOIBHAs paboTa bubnuorexa [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

18.05.2024 @ https://m.edsoo.ru/ff0c2e82
[ToBTOpenue no teme «KBaHTOBBIE
101 saBiieHus» [loBTOpEHUE 10 TEME 1 bubnnorexa LHOK
p . 20.05.2024  https://m.edsoo.ru/ff0c3044
«Ctpoenue Bcenennoii»
102 Nrtorosoe noBropenue 3a Kypc 9 1
KJ1acca 22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 10

I[TPOT'PAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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