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IHOACHUTEJIBHAA 3AIIUCKA

IMporpamMma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs COCTAaBIEHAa HAa OCHOBE
MOJIOKEHUN W TpeOOBaHWU K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW OOpa3oBaTEIHHOU
nporpaMmsl, npeactaBieHHbix B @T'OC 00O, a taxke ¢ yuérom ¢eaepaibHOil paboyeil mTporpaMmbl
BocnuTanus 1 KoHuenmmu npenoaasanus yueoHoro npeamera «Duznkay.

CopnepkaHue IporpamMMbl 10 (DM3UKE HANPABICHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOM

rPaMOTHOCTH OOYYAIOIIMXCSI M OpraHU3alui0 W3ydeHus: (U3HKH Ha JesATeILHOCTHOW OCHOBe. B
nporpaMMe Mo (QH3MKE YYUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IMpeaMeTa B pealu3alun TpeOOBaHUN
OI'OC OO0 k TIAaHHPYEMBIM JIMYHOCTHBIM M METAIllPeAMETHBIM pe3yibTaTaM OOYYCHHs, a TaKKe
MEXIIPEJMETHBIC CBS3H ECTCCTBCHHOHAYYHBIX Y4YEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETro
obOpazoBaHws.

[Iporpamma mo Qu3uKe yCTaHABIMBACT paclpe/ielicHHe y4eOHOTO MaTepuaia 1o rogaM o0ydeHus
(mo kiaccam), mpeayaraeT MPUMEPHYIO IMOCIIEI0BATeIbHOCTh W3YYCHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEAMETHOTO COJIEP)KaHUS M YIETE BO3PACTHBIX OCOOCHHOCTEH 00yJatOmnXCs.

[IporpamMma mo ¢Qusuke paspaboTaHa C IEIbI0 OKa3aHHS METOJWYCCKOW IMOMOIIH YYUTEIIO B
CO37aHUH PaboUYeH MPOrpaMMBI TT0 YICOHOMY TIPEIMETY.

®dusuka SBISETCS CHCTEMOOOPA3yIOIIMM JUISS ©CTCCTBCHHOHAYYHBIX YUYEOHBIX IPEJAMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JISKAT B OCHOBE MTPOIECCOB U SIBJICHUI, U3y4aeMbIX XUMHUCH, OMOIOTHEH,
acTpOHOMHEH W (U3NUECKON Teorpadueli, BHOCHUT BKJIAI B ECTCCTBEHHOHAYYHYIO KapTUHY MHPA,
MpeIoCTaBIsIeT Hanboiee siCHbIe 00pa3ilbl MPUMEHEHHS HAYYHOTO METOJla MO3HAHUS, TO €CTh crocoda
MOJTyYEHHSI TOCTOBEPHBIX 3HAHUH O MHpE.

OnHa U3 TIaBHBIX 3a7a9 GU3NYECKOTO 00pa30BaHUs B CTPYKTYpE 00IIero o0pa3oBaHus COCTOUT B
(hopMHPOBaHUY €CTECTBEHHOHAYYHON TPAMOTHOCTH U HHTEPECca K HAYKe y 00YJarOIIUXCsl.

W3yuenne ¢u3mku Ha  6a30BOM  ypOBHE  MpEANONaraeT  OBJAJCHHE  CIETYIOIIUMHU
KOMIICTEHTHOCTSIMU, XapaKTePU3YIOIIUMHU €CTeCTBEHHOHAYYHY0 IPaMOTHOCTb !

HAy4YHO OOBSCHSTH SABIICHUS,
OIIEHMBATH M MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHUS;
HMHTEPIPETUPOBATH JIAHHBIC U MCIIOJIB30BAaTh HAYYHBIC JIOKA3aTEIbCTBA JJIsl TIOJTYUYCHHS BEIBOJIOB.

Henn m3ydyenns pu3mku Ha ypoBHE OCHOBHOTO 0OOIIEro oOpazoBaHUs orpeneneHbl B KoHmenumn
npernogaBanus ydeOHoro mpenmera «®Dusmka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi
Odenepanyn, peaau3yrONUX OCHOBHBIC 00IIC00pa30BATEIIbHBIC MPOrPAMMBI, YTBEPKIEHHON pelICHHEM
Komnernn MunmcTtepcTBa npocserienus: Poccuiickoir deneparuu (mpotokosr ot 3 mekadps 2019 1. Ne
[1K48H).

esu n3yvyennss pusukm:

MPHOOpPETCHUE MHTEPEeCca U CTPEMIICHHS O0yYaroNIMXCsl K HAYYHOMY HM3YYCHUIO TIPUPOIbI, Pa3BUTHE HX
WHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TMPEJCTaBICHWH O HAYYHOM METO/A€ TO3HaHWA W (OPMUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(hopMHpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa M3YYCHHs OCHOB CTPOCHHS MaTCpHH U
(hyHIaMEHTaITbHBIX 3aKOHOB (DU3UKH;

(hopMupOBaHUE TIPEJCTABICHUI O POIU (PU3UKU JUIS PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHIA;

pasBUTHE TIPEJCTABICHUN O BO3MOXHBIX cdepax Oyaymedl mnpodeccnoHaTbHOW —CSITeTHbHOCTH,
CBSI3aHHOW ¢ (PU3UKOM, IOATOTOBKA K HadbHEHIIIEeMy 0OYUICHHIO B TOM HAIIPaBICHUH.

JlocTmkeHne dTUX TeJed TporpaMMbl 1Mo (pu3uke Ha YpOBHE OCHOBHOT'O OOIETO 0Opa30BaHMS
o0ecreYnBaeTcsl pelICHHEM CIICYIONUX 3a/1a4:



nproOpeTeHNne 3HAaHUK O TUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHMYCCKHX, TETUIOBBIX, JICKTPHUECKHUX,
MarHUTHBIX ¥ KBAaHTOBBIX SIBIICHUSX;
NpUOOpETeHNE YMEHHUN OTMMCHIBATh M OOBSACHATh (PU3UUCCKHE SIBJICHUS C MCIOJIb30BAHHEM IOTYYCHHBIX
3HAHW;
OCBOCHHE METOJIOB PEIICHMSI MPOCTEHIINX PacYETHBIX 3a/lau C MCIOJIb30BaHUEM (PH3MYECKUX MOJEIEH,
TBOPYECKUX U MPAKTHKOOPUCHTUPOBAHHBIX 337124,
pasBUTHE YMCHWH HAONIONaTh MPHUPOIHBIC SBICHUS W BBIMOJHATH OIBITHI, JIAOOPATOPHBIC PadOTHl M
IKCIIEPUMEHTAIBHBIC HCCIICIOBAHMS C UCTIOIb30BAaHUEM U3MEPHTEIBHBIX PUOOPOB;
OCBOCHHE MPHEMOB paboOThl ¢ HH(pOpMaIMeld (QU3UIECKOro COACPIKaHUsA, BKIIoYas HH(OPMAIIUIO O
COBPEMEHHBIX JIOCTIKCHUSX (PU3MKH, aHAIN3 U KPUTHYECKOE OLICHUBaHUE WH(OpMALIIH;
3HAKOMCTBO CO chepaMu POPeCcCUOHATBHON JICITeIbHOCTH, CBS3aHHBIMU C (PM3UKOM, U COBPEMEHHBIMH
TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTHKCHUSIX (DPU3NUECKON HAYKH.

Ha wnsyuenme ¢usuku (0a30BbIi ypoBeHb) B 9 kiacce — 68 uacoB (2 yaca B HEZIEIO).

[Ipennaraemplii B mporpamme 1o (u3MKE MepedeHb JIa0OpaTOPHBIX PabOT U OIBITOB HOCUT
PEKOMEHIATEIIbHBIN XapaKTep, YUUTEIb JeJIaeT BHIOOP MPOBEIACHUs J1a00paTOPHBIX PabOT U OMBITOB C
yI€TOM WHAWUBUAYATBHBIX OCOOCHHOCTEH OOydJaromuxcs, CIHCKa OKCICPUMEHTAIbHBIX 3aTaHuM,
MpeJIaraeMbIX B paMKaX OCHOBHOTO T'OCYJIapCTBEHHOTO dK3aMeHa 1Mo (PU3HKeE.

COJEP) KAHUE OBYUYEHUA

9 KJIACC

Paznen 1. Mexannueckue siBJICHUS.

Mexannyeckoe JaBwxKeHue. MarepuanbHas Touka. Cuctema otrcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOro ABMkKeHUs. PaBHOMepHOE npsiMonuHeiiHOe ABMkeHue. HepaBHOMepHOE IpsIMOJIMHEHHOE
nBrkerne. CpeHss 1 MTHOBEHHAsI CKOPOCTh Tella TP HEPaBHOMEPHOM JBH)KCHUH.

VYckopenue. PaBHOyckOpeHHOE TMpsMOJMHEWHOe JBMkeHHe. CBoOomHoe majaeHue. OIbITHI
Tanues.

PaBHOMEpHOE ABIKEHUE MO OKpykHOCTU. [leproa u wacrora oOpamieHus. JInHelHas U yriioBas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHUE.

IlepBriii 3axkoH HbtoroHa. Btopoit 3akon Hbiotona. Tperuit 3akoH Herotona. ITpunuun
CyHEpIIO3ULIUU CUJL.

Cuna ympyroctu. 3akoH ['yka. Cwima TpeHUs: cuiaa TPEHHS CKOJBXEHHS, CHJIa TPEHUS IOKOS,
JIpyTHe BUIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TSTOTCHHUS. YCKOpEHHE CBOOOMHOTO majeHwus. J[BrmkeHue
rutaneT Bokpyr Conana. [lepBas kocMuyeckas ckopocTs. HeBecoMoCTh 1 Teperpy3KH.

PaBHOBecue MaTepuanbHOM TOYKU. AOCONMIOTHO TBEpAOEe Teno. PaBHOBecwe TBEPHOrO Tena ¢
3aKpEIIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TsaxecTH.

Nmmynse Tema. U3menenne nmmynbca. UMITyITbe critbl. 3aKOH COXpaHEHUS UMITYJIbca. PeakTuBHOE
JIBUKCHUE.

Mexannyeckasi paboTa U MOITHOCTh. PaboTa cun TspkecTH, ynpyroctu, TpeHus. CBsi3b SJHEPTUU U
pabotsl. [loTeHManpHasE SHEPTUS TeJa, MOAHITOTO HaJ MTOBEPXHOCTHIO 3eMiH. [loTeHIManpHas SHeprus
cxaToil mpyxkunbl. Kunerumdeckas sHeprusd. TeopemMa O KMHETUYECKOM DHEPrUU. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUHU.

Hemoncmpayuu.
1. HaGnroneHre MEXaHUYeCKOTO JIBIKEHUSI Tela OTHOCUTEIBHO Pa3HBIX TET OTCUETA.
2. CpaBHeHHE TTyTEH W TPACKTOPHM IBUKCHHS OJHOTO M TOTO XK€ Teja OTHOCUTEIHHO Pa3HBIX TEl
OTCYETA.
3. H3mMepeHne CKOPOCTH U YCKOPEHUS MPSMOJIMHEHHOTO JBYKCHUSI.
4. HccrnemoBaHnue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBMKCHUS.



Habumoienue nBKeHNS Tela Mo OKPY)>KHOCTH.

Habmonenne MeXaHWUYECKUX SIBICHHM, MPOUCXOMAIINX B cucTteMe orcuéra «Temexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKCHHU OTHOCHTEIBHO KaOMHETa (PU3UKU.

3aBUCHMOCTH YCKOPEHHS TeJla OT MaCcChl TeJla 1 ICUCTBYIONIEH Ha HETO CHIIBI.

HaGuroienue paBeHCTBA CHIT TP B3aUMOJICHCTBUU TEll.

M3menenue Beca Tena npu yCKOPEHHOM JIBUKCHUU.

10. Ilepenaya umirysibca Py B3aUMOICHCTBUH TEJ.
11. IlpeoOpa3oBaHus YHEPTUU TIPU B3aUMO/ICHCTBUU TEII.

12. CoxpaHeHHe UMITYJIbCA TIPH HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaneHne umiyJibca npu abCoIOTHO YIPYTOM B3aUMOACHCTBHU.

14. HaOnroieHrue peakTUBHOTO JIBUKCHHSL.

15. CoxpaHeHne MeXaHUIECKOU SHEPTUH TIPH CBOOOTHOM TaJCHUH.

16. COXpaHeHI/IC MEXaHUYECKOMI OHCPTHHU IIPpU ABUIKCHUU TCJIa IO ).'[CﬁCTBI/ICM MPY>XUHBI.

© o~

Jlabopamopuvie padbomul u onvimul.
KoncTpynpoBanue TpakTa Ijs pa3roHa W JAJIbHEHIIET0 PaBHOMEPHOTO ABMKEHUS IIapuKa WIIN
TEJICKKH.
Omnpenenenne cpeHel CKOPOCTH CKOJBKEHHUS OpyCcKa WM JBWKEHHUS IIapHKa M0 HAKIOHHOU
IJIOCKOCTH.
Omnpenenenre yCKOpPEeHUs Tella TP paBHOYCKOPEHHOM JBHKEHHUHU TI0 HAKJIOHHOM TIOCKOCTH.
WccnenoBanne 3aBUCUMOCTH TIyTH OT BpPEMEHH NpW PaBHOYCKOPEHHOM JBWKEHHH 0e€3
HaYyaJIbHOU CKOPOCTH.
IIpoBepka TUMOTE3BI: €CM MPH PABHOYCKOPEHHOM JBM)XKCHHH 0€3 HadaJbHOW CKOPOCTH MyTH
OTHOCSITCSI KaK PsiJT HEYETHBIX YHCET, TO COOTBETCTBYIOIUE MIPOMEKYTKH BPEMEHU OJTMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKEHUS OT CHITbI HOPMAJIBHOTO JIABJICHUSI.
Ompenenenne kKodhGUIEEHTAa TPESHUS CKOIBKCHHUS.
OmnpeeneHue KECTKOCTH MPYKHUHBI.
Omnpenenenne pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM IBM)KEHHUW Tela TI0 TOPU30HTAIHHOU
MTOBEPXHOCTH.

10. Onpexnenenne paboOTHI CUIIBI YIPYTOCTH IIPU MOABbEME I'Py3a C UCIOIB30BaHUEM HEIOIBHKHOTO U

IMOIBM>KHOTO OJIOKOB.

11. UzyueHue 3aKk0HA COXpaHEHUS SHEPTHU.

Pa3nen 2. Mexannyeckue KoJie0aHus U BOJHBI.
KonebarensHoe nrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHHI: TTIEPHOJ], YaCTOTa, aMIUIUTY/ 1a.

MaremaTUYeCKUH U HPY)KI/IHHI:If’I MAasiTHHUKH. HpCBpaH_ICHI/Ie OHEpruu npu KoJIe0aTeILHOM JABWOKCHHUH.

3aryxaromntue konebanus. BeiHykneHnbIe Koiebanns. Pezonanc. Mexanndeckue BoHBL. CBOWCTBA

MCXaHHUYCCKHUX BOJH. HpOZ[OJ'IBHBIC U TOICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U  CKOPOCTH eé

pacnpocTpaHeHusl. MexaHu4ecKue BOJIHbI B TBEP/IOM TeJie, CEHCMUYECKHUE BOJIHBI.

o s wNE

1.
2.
3.

3ByK. ['poMKOCTB 3ByKa 1 BbicoTa TOHa. OTpaskeHue 3Byka. MH(pa3Byk u yinbTpas3ByK.

Hemoncmpayuu.
HaGuronenue koneOaHuit TeJ MO JSHCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmronenue konebaHuii rpy3a Ha HUTH U HA TIPYKUHE.
Habmonenue BEIHYXKICHHBIX KOJICOAHUH U pe30HaHCcA.
PacripocTpanenue npooibHBIX | MOTIEPEYHBIX BOJH (HA MOJICIIHN).
Habumroienue 3aBUCMIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHH PE30HAHC.

Jabopamopnsie pabomost u onvimol.
Omnpenenenre 9acTOThl U Iepro/ia KoleOaHnii MaTeMaTHIeCKOTO MasiTHHUKA.
Omnpe/ieieHre YacTOThI U TIEPUOJIa KOJICOAHUN TPYKUHHOTO MasTHUKA.
HccnenoBanne 3aBUCUMOCTH TIepro/1a KOJIeOaHMiA TTO/IBEIIIEHHOTO K HUTH TPy3a OT JUIMHBI HUTH.



4. MW ccrenoBaHue 3aBHCHMOCTH TIepro/ia KOJIeOaHHA TPY>KMHHOTO MasgTHUKA OT Macchl TPpy3a.

o

IIpoBepka HE3aBUCHUMOCTH TIEPHOIa KOJIeOaHU Tpy3a, TIOIBEIICHHOTO K HUTH, OT MacChl Ipy3a.
6. OmnbITEL, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh TIEpUOJa KOJcOaHUI TPYKUHHOTO MAasTHUKA OT
MacChI Tpy3a U )KECTKOCTH TPYKUHBL.
7. W3mepenue ycKOpeHHUs! CBOOOIHOTO Ta/ICHHS.
Pa3jnen 3. DiiekTpoMarHuTHoe moJie U 3JeKTPOMArHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE TIOJIE. DJIEKTPOMAarHUTHBIC BOJHBL. CBOMCTBA JJIEKTPOMArHUTHBIX BOJH.
[Ikana 37eKTpOMarHUTHBIX BOJIH. VCTop30BaHNE DIIEKTPOMATHUTHBIX BOJIH JUUIsI COTOBOM CBSI3H.
DnekTpoMarHuTHas nmpupojaa cBera. CKopocTs cBeTa. BOIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.
1. CBoiicTBa PIEKTPOMATHUTHBIX BOJIH.
2. BoJHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie padbomul u onvimul.
1. U3zyueHue CBOMCTB JIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO Telie(OHa.
Pa3nen 4. CBeToBble sIBJIEHUS.
JlyueBast momens cBeta. Mcrounuku cBera. lIpsimonuHeitHOEe pacmpocTpaHeHHE CBETa. 3aTMCHUS
Comnnna u Jlynsl. Otpaxkenue cBeta. [1nockoe 3epkano. 3akoH OTpakKeHHs CBETA.
IIpenomiienne cBeta. 3akoH mpernomieHus cBera. llomHOe BHyTpeHHee OTpakeHHE CBETa.
Hcrmonp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX CBETOBOAX.
Jlunza. Xop nydeit B mua3ze. Ontudeckas cuctema Qoroarimapara, MUKPOCKOIa U Tesieckona. [ a3
KaK ONTHYECKasi cUcTeMa. bim30pykocTh 1 JambHO30PKOCTb.
Paznoxxenne Oemoro cBera B crnekTp. Omnbitel HproToHa. CrlOKEHHE CIEKTPAIbHBIX IIBETOB.
Hucnepcus caera.

Hemoncmpayuu.
TIpsimonuHeitHOE pacpoCTpaHEHHE CBETA.
OTtpakeHue cBeTa.
[Mosrydenue n300pakeHU B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cBera.
OnTuyecKkuil CBETOBO.
Xom mydei B coOMparoIiei JTimH3e.
XoJ nyuei B pacceuBaroIei JIMH3E.
[Tosrydenue u300paKeHUI ¢ TOMOIIIBIO JIH3.

© o N T WD

. Ilpuntumn geicTBus oToarmapaTa, MUKPOCKOITa U TEIECKOTIA.

10. Mogenb riasa.

11. Paznoxenue 06eI0ro cBeTa B CIIEKT).

12. Tony4yenue 6eIOro CBETA NPH CIOKCHUHU CBETA PA3HBIX IIBETOB.
Jabopamopnsie pabomost u onvimol.

1. HccnemoBanue 3aBUCHUMOCTH yTila OTPaXEHHSI CBETOBOTO JIy4a OT yrJia MaJeHHs.

2. H3yueHue XxapaKTEPUCTHK U300paKCHHS MTPEIMETA B IIIOCKOM 3epKalle.

w

HccnenoBanue 3aBUCUMOCTU yIila MPEIOMIICHUSI CBETOBOTO Jy4ya OT yrjla MaJeHUs Ha TPaHULE
«BO3ILYX—CTEKIIOM.

[Tosrydenune n300pakeHUI ¢ TOMOIIBIO COOUPAFOIIIEH JINH3HI.

Onpenenenne GOKYCHOTO PACCTOSHHS U ONTUICCKON CHITBI COOMPATOIIEH JTMH3bI.

OMNBITHI 110 Pa3IOKEHHUIO OCIIOTO CBETA B CIICKT.

N o gk

OMnBITHI IO BOCIPHUSTHIO [IBETA IPEIMETOB MPH WX HAOIIOIEHUH Yepe3 LBETOBBIC (QUIBTPHI.
Paznen S. KBanToBbBIC SIBICHHS.
Omnbitel Pezepdopna m mmanerapnas mojens atoma. Mopens aroma bopa. Hcemyckanue u
noryonieHre ceeta aroMoM. KBaHTel. JInHeHyaThIe CIIEKTPBI.



PagunoaktuBHOCTh. AJjib(pa, OcTa- W ramma-uzinydeHus. CTpoeHHe aTOMHOro sjapa. HykimoHHas
MOJEINIb AaTOMHOTO sipa. M3otomsl. PannoakTuBHBIE ipeBparieHus. [leproa moaypacnaga aTOMHBIX SIEP.
SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3aPsA0BOI0 U MACCOBOTO YKCENl. DHEPTHUsI CBSI3U aTOMHBIX
simep. CBsI3b MacChl M DHEPTUH. Peaknnm cuHTe3a U AeseHus sanep. Mcrounmku sHeprun ConHma u 3BE3 .
Snepnas sHepreTuka. [IeHCTBHS paliOaKTUBHBIX M3ITyUYCHUH Ha )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.
CHexTpbl U3TyUYCHUS U MOTIOLICHUS.
CrieKTphI pa3InIHBIX Ta30B.
CaexTp Bozopoaa.
HaGnronenue TpexoB B kamepe Buibcona.
Pabota cuéTunka HOHU3UPYIOMHX U3TydCHUH.

o s whE

Peructparus uzirydeHus: IpupogHBIX MUHEPAJIOB U TPOITYKTOB.
Jlabopamopuvie padbomul u onvimul.
1. HaOnromeHne CIIONIHBIX W TMHEHYAThIX CIIEKTPOB M3ITydEHUSI.
2. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY IYTH (110 poTorpadusim).
3. H3mepeHwue paaioakTUBHOTO (OHA.

IloBTOpHTEILHO-0000 A0 MOTYIb.

IToBTOPHUTENEHO-0000IAIONTUI  MOIYJIb TPETHA3HAYCH I CHCTEMAaTH3allid W O0O0OOIICHIS
MIPEIMETHOTO COJEP)KAaHUS W OIbBITa JEATENbHOCTH, MPHOOPETEHHOTO IPH W3YYEHHH BCETO Kypca
(u3ukM, a TakKe JUIsl TOJATOTOBKHM K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy MO (U3UKE s
00yJaronIuxcsi, BRIOPABIINX 3TOT YICOHBIN MTPEAMET.

[Ipu w3yueHUM JaHHOTO MOJYJSI PEATU3YIOTCS M CHUCTEMAaTHU3UPYIOTCS BUJBI JISATCIHHOCTH, Ha
OCHOBE KOTOPBIX 00€CIeuYnBaeTCsl JOCTIDKEHUE TPEAMETHBIX M METalpeIMETHBIX IUIaHUPYEMBIX
pe3yinbTaToB 00yUYeHHUs, POPMUPYETCST ECTECTBCHHOHAYYHASI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
WCCJICJIOBAHUS SIBJICHUH MPHUPOJBI U TEXHHUKH, OBJIAJICHUE YMCHHSIMU OOBSICHATH (PU3NYCCKHUEC SBICHUS,
MIPUMEHSIS TIOJyYeHHBIE 3HAHMSI, PEeIIaTh 3a/1a4H, B TOM YHCJIe KaUeCTBEHHBIE M DKCIIEPUMEHTAIbHBIE.

[IpuHIHUITHATBHO JESTEILHOCTHBIM XapakTep NaHHOTO pasjieia pealn3yercss 3a CYET TOTO, 4TO
oOyJaroluecs BRITIOTHSIOT 3a/IaHUsI, B KOTOPBIX UM IPEIIaracTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHWH paclo3HaBaTh U HAyYHO OOBICHATH (PU3MUECKUE SIBIICHHUS B
OKpY’KaroIlel MPUPOJIe U IOBCETHEBHOW KU3HH,

UCIIOJIb30BaTh HAyYHBIC METOJIbI HCCIICAOBAHMS (PU3HMUYECKHX SBICHUM, B TOM YHCIIE JJISl IPOBEPKU
TUTIOTE3 U TIOTY4YEeHUS TEOPETUIECKUX BBIBO/IOB;

OOBSCHSTh HAay4YHBIC OCHOBHI Han0OJIee BAXKHBIX JOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTHH, HAIpUMeEp,
MIPAKTHYECKOTO HCIIOIB30BAHUS PAa3IMYHBIX MCTOYHHKOB SHEPTMU HAa OCHOBE 3aKOHA IMPEBpAIICHUS U
COXPaHEHUs BCEX U3BECTHBIX BHUJIOB SHCPTHUU.

INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA30OBAHUSA

Wzyuenne (usuMkyu Ha ypOBHE OCHOBHOTI'O OOIIEro OOpa3oBaHWsl HAMpPaBICHO Ha JIOCTHIKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare m3ydenus: GpusMku Ha ypOBHE OCHOBHOrO 0OIIero oOpa3oBaHHs y 00y4aromerocs
OyayT c(hOpMHUPOBAHBI CIIEAYIOIINE TNYHOCTHBIC PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOI0 BOCIIUTAHUS:

[InposiBieHre HHTEpeca K KICTOPHU U COBPEMEHHOMY COCTOSTHUIO POCCHICKO# (hH3UUECKOl HAYKH;
[JieHHOCTHOE OTHOIICHHE K JOCTHKECHHAM POCCHHCKUX YUEHBIX-(PU3UKOB,

2) rpaIaHCKOI0 M AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

[ IrOTOBHOCTDh K aKTHBHOMY YYacTHIO B OOCYXKICHHH OOILICCTBEHHO 3HAUMMBIX H ITHYCCKHX MPOOIIeM,
CBSI3aHHBIX C MIPAKTHYCCKUM NPUMEHEHNEM JOCTIDKCHUH (DU3HUKH;



[Joco3Hanue BasKHOCTH MOPAIbHO-ITHYCCKUX TIPUHIIUIIOB B JEATEIBHOCTH YIEHOTO;

3) 3cTeTHYeCcKOro BOCIUTAHMA:

[ IBoCcTipHsiTHE 3CTETHYCCKUX KAYeCTB (PM3MUECKON HAYKH: €€ FapMOHHYHOIO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, IAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOT' 0 O3HAHUSL:

[Joco3nanue 1EeHHOCTH (DU3HYECKONW HAyKH KaK MOIIHOTO HHCTPYMEHTAa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUSI TEXHOJOTHM, BaXKHENIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

[Ipa3surne Hay4HOH TF0003HATEILHOCTH, HHTEPECA K MCCIIEI0BATEIBCKOM AEATETBHOCTH;

5) popMupoBanus KyJbTYPhI 310POBbS M SMOLMOHAJLHOI0 0J1ar0NOTyYHs:

[Joco3nanue meHHOCTH 6€30MacHOro 00pas3a KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BAKHOCTH
npaBwi 0OE30IaCHOTO TIOBEACHUS Ha TPAHCIIOPTE, HAa JOpOraxX, C OJIEKTPHUUYSCKUM | TEIUIOBBIM
000pymoOBaHNEM B JJOMAITHUX YCIOBHUSX;

[IcdhopmupoBaHHOCTD HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e IpaBa y
JIPYTOTO YeJI0BEKa,

6) TPyA0BOr0 BOCTIMTAHUS:

[ JakTuBHOE y4yacTHe B pEIICHUH MPAKTHYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTe/IbHOM OpraHu3aIlyy,
ropojia, Kpasl) TEXHOJOTHYECKOW W COIMAIbHOW HANpPaBIEHHOCTH, TPEOYIOMMX B TOM 4YHCIE U
(hu3HUeCKUX 3HAHUH;

[JuHTepec K MpaKTHYECKOMY M3YUCHHUIO TIPOPECCHH, CBA3aHHBIX ¢ (DM3UKOM;

7) 3K0JIOTMYECKOI0 BOCIIUTAHUS:

[ Jopuenranuss Ha npuMeHeHHe (U3UUCCKUX 3HAHWN JUIS PEIICHHs 3a1a4 B O0JACTH OKpYIKaroliei
CpeJIbl, TUTAaHWPOBAHUS TIOCTYIIKOB M OIICHKH WX BO3MOXHBIX TTOCIIEACTBHINA JJIsI OKPY’KAIOIIEH Cpebl;
[Joco3nanue rio6aapHOr0 XapakTepa 3KOJOrHYECKUX MPOOJIeM U IyTeil X PEIICHHUS;

8) aranTanuu K N3MEHSIIOIMMCS YCJIOBUSIM COLMAIBLHOI U MPUPOIHON cpeabl:

[JmotpeGHOCT BO B3aWMOJCHUCTBHHM MPH BBITOJIHEHHH WCCIICIOBAHUM W TIPOEKTOB (U3UUECKOM
HaIpPaBICHHOCTU, OTKPBITOCTb OMBITY U 3HAHUSIM APYTHUX;

[_]moBbIlIeHHE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO JIEATEIBHOCTD;

[Jmorpe6HOCTs B (DOPMHPOBAHHUHM HOBBIX 3HAHHH, B TOM 4YHCie (GOPMYJIHPOBATH HICH, MOHATHS,
TUTIOTE3bI O PUINICCKUX O0BEKTAX U SBICHUSIX;

[Joco3nanue neduiuToB COOCTBEHHBIX 3HAHMN ¥ KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKH;

[ JnaHupoBaHKe CBOETO pa3BUTHsI B IPHOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHUIA;

[JcTpemiieHne aHATM3UPOBATh W BBIABIATH B3aMMOCBSI3M MPUPOBI, OOIIECTBA W SKOHOMHKH, B TOM
YHCIIE C MCIIOJIb30BaHUEM (PH3UYECKUX 3HAHMIA;

[Jomenka cBOMX AEHCTBHII ¢ yd4€TOM BIMSHHS Ha OKPY)KAIOIIYIO CPEIy, BO3MOXKHBIX TIIOOATBHBIX
MIOCJIE/ICTBUH.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOGHHMS MporpamMMsbl 1O (DM3MKE HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHS Y
oOyyaromerocst OyayT cOpMUPOBAHBI MeTaNpeAMeTHbIE Pe3yJbTAThI, BKIIOUAIOIINE T03HABATEILHBIC
YHUBEpcalbHble YyueOHble JAEHCTBHMSA, KOMMYHHMKAaTUBHBbIE YHHUBEpCalbHble YyueOHblE AEHCTBUS,
pETYISTHBHBIC YHUBEPCAIbHBIC YUeOHbBIE EHCTBUSL.
Ilo3naBaTe/IbHBIe YHUBEPCAJIbHBIEC y4eOHbIEe el CTBAS
Ba3oBble Jlornyeckue aeiicTBus:
BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBJICHUH);
yCTaHaBJIUBATh CYIIECTBCHHbINM NPU3HAK KJIacCU(DPUKALIMK, OCHOBAHU [yl 000OIEHHS U CPAaBHEHUS,;
BBISBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHSI B paccMaTpUBacMbIX (akTax, AAHHBIX M HAOIIOACHUSIX,
OTHOCSIINXCS K (PU3NUECKUM SIBJICHUSIM;
BBISBJIATh NPUYUHHO-CIICICTBEHHBIE CBSA3U NPH M3YYEHHH (DPU3NYECKHMX SBICHHH M TPOIECCOB, NEaTh
BBIBOJIBI C HCITOJIb30BAHUEM JEIYKTHBHBIX M MHIYKTHBHBIX YMO3AaKJIIOUEHUH, BBIJBUIATh THUIOTE3BI O
B3aMMOCBS3AX (DU3MUECCKUX BEITMUNH;



CaMOCTOSITEJILHO BBIOMPATh CIOCOO pelicHUs y4eOHOU (U3MYeCKOH 3amaun (CpaBHECHHE HECKOJBKHX
BApHAHTOB pEIIEHHs, BBHIOOpP HanOoJee TMOAXONAIIET0 C YYETOM CaMOCTOSATENBHO BBIIEICHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBarTe/bckue AeicTBUA:

WCTIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIBCKUI HHCTPYMEHT TIO3HAHUS,

MPOBOJIUTH TI0 CAMOCTOSITEIPHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN (DU3MUYSCKUN SKCIIEPUMEHT,
HEeOOJIBIII0E HCCIIeIOBaHNE (PU3UIECKOTO SBICHUS;

OIICHMBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTHh MH(OPMAIIUIO, ITOJIYYCHHYIO B XOJIC UCCIICIOBAHUS WU
9KCIIEPUMEHTA;

CaMOCTOSITETbHO (POPMYITHPOBaTh OOOOIIECHUS U BBIBOJBI [0 PE3yJIbTaTaM MPOBEACHHOTO HAOIFOACHUS,
OTIBITA, UCCIICJIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BuTHEe (U3NYECKUX TIPOIECCOB, a TaKKe BBIABUTATH
MIPEJIOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

MIPUMEHSATh Pa3IMYHBIE METO/bI, MHCTPYMEHTHI M 3allpOChl MpPH TOWUCKE M 0TOOpe WHpOpMAIH WIN
JTAHHBIX C YYETOM NPEUIOKEHHON yueOHOH (U3NIEeCKOH 3a1a4u;

aHAJIM3UPOBATh, CUCTEMAaTH3UPOBAaTh M HMHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BUAOB U (opM
MIPEJICTaBJICHUS;

CaMOCTOSITETIbHO BBIOMpATh ONTUMANBbHYIO (HOpMy MpeicTaBiIeHUus WH(GOpPMAIMA W WILTIOCTPHPOBATH
pelaemMbIe 3a71a91 HECTIOKHBIMU CXeMaMHU, TharpaMMaMy, HHON TpapuKoil U X KOMOWHAIUSMH.
KoMMyHnKaTHBHBIE YHUBEpPcaIbHbIe y4eOHbIe JeHCTBUA:

B XOJ¢ OOCYXICHHUS Y4eOHOTO MaTepmajia, pe3ysIbTaToB JIAOOPAaTOPHBIX PabOT W MPOCKTOB 3a/1aBaTh
BOTIPOCHI 10 CYIIECTBY OOCYKJIaeMOW TEMbI M BHICKA3bIBATh HJICH, HAIICJICHHBIC HA PEIICHUC 3a7aud U
MoJIIepKaHKUEe OJIar0XKeaTeIbHOCTU OOIICHUS;

COTIOCTABJIATH CBOU CYXJICHUS C CYKICHUSIMH APYTUX yYACTHUKOB JHAaliora, OOHAPYKUBATh pa3inyue u
CXOJICTBO ITO3HUIINI;

BBIpaXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

MyOMYHO  TPEJCTABIATh  PE3YJIbTAaThl  BBIMOJHEHHOTO  (U3UYECKOTO  OMbITa  (IKCIEPUMEHTA,
WCCJICJIOBAHUS, TIPOCKTA);

MOHUMAaTh W WCIOJB30BATh MPEUMYIIECTBA KOMAHAHON W WHAWBUIAYaJIbHOHW pabOThI TpPU pEHICHUN
KOHKPETHOH (PU3NYeCKOl MpoOIeMBbI;

MPUHAMATh [EIM COBMECTHOW JIeATENIbHOCTH, OpPTaHW30BBIBATH JEHCTBHA TO €€ IOCTIKEHHIO:
pacrpenemnsiTh poJii, OOCYKIATh TMPOIECCHI M PE3yJbTaThl COBMECTHOH pabOThI, 0000mMAaTh MHEHHS
HECKOJIbKHX JTFOJICH;

BBITIOJHITH CBOIO 4acTh pabOThl, JOCTHTas KadyeCTBEHHOTO pe3yibTaTa MO CBOEMY HAIPaBICHUIO U
KOOPJMHUPYS CBOU JICHCTBHS C APYTUMH YICHAMU KOMAaH/IbI;

OIICHWBAaTh KA4eCTBO CBOETO BKJIaga B OOMMA MTPOAYKT TIO KPHUTEPHSIM, CaMOCTOSTEIHHO
c(hopMyITMpPOBaHHBIM YYACTHUKAMH B3aMMOICHCTBUS.

PeryasiTuBHBIE YHHBepcaJbHbIE yieOHbIe AelcTBUSA

Camoopranuzaums:

BBISBJISITE TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYallUsAX, TPEOYIOUUX IS PEIICHUS (PU3NICCKHUX
3HAHWI;

OPUEHTHPOBATHCS B PA3IMYHBIX MOJIX0JaX MPUHITHS PEUICHUN (MHIUBUIYAIbHOE, IPUHITHE PEIICHUS B
TpyIIe, IPUHSITHE PEIICHUN TPYIITON);

CaMOCTOSITETILHO COCTAaBJISITh QJTOPUTM pPEIIeHUS (DU3MUYSCKOM 3a/lauM WM TUIaHA HCCIICIOBAHHS C
y4E6TOM HMEIONUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe/iiaracMbie
BapUAHThI PELICHUH;

JIeNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.



CaMOKOHTPOJIb, IMOMOHAIbHBIH HHTEJJIEKT:

JIlaBaTh aJIeKBaTHYIO OIEHKY CUTYAIlMH U MIpe/IaraTh IyIaH e€ N3MEHEeHHS,

OOBSCHATh TPUYHMHBI JIOCTIKEHUS (HEJOCTHIKCHUS) PE3yJIbTaTOB JCATEIBHOCTH, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTUBHI B JACATEIHHOCTh (B TOM YHCJIC B XOJI BBITIOJHEHHS (PHU3UYECKOTO UCCIICAOBAHUS WIN
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, HM3MCHUBIIUXCS CHUTYallWid, YCTAaHOBJICHHBIX OIIUOOK,
BO3HUKIIMX TPYIAHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTATA IICITU U YCIIOBUSIM;

CTaBUTH ce0sl HAa MECTO JIPYroro 4eloBeKa B XOJe CIopa WM AUCKYCCHH Ha HAy4YHYIO TeMy, TOHHMAaTh
MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

MPHU3HABATH CBOE MPaBO HA OMIMOKY MPH pelieHnH (PU3MUECKUX 33719 WU B YTBEPXKJICHUSIX HA HAYIHBIC
TEMBI U TaKOE YK€ MPaBO APYTOTO.

NPEIMETHBIE PE3YJIbTATDI

K koHIly 00ydeHust B 9 kiacce rmpeJMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPa)aTh
c(hOpMUPOBAHHOCTh Yy 00YUAIOIITUXCST YMEHUH:
UCIIOJIb30BaTh TOHSTHS: CHCTeMa OTcYéra, MaTephalibHas TOYKa, TPACKTOPHS, OTHOCHTEIBHOCTh
MEXaHUYECKOTo JNBIXKeHHs, nedopMmarus (ymnpyras, IJIaCTHUYECKas), TPEHHE, LEHTPOCTPEMUTEIHLHOE
YCKOpPEHUE, HEBECOMOCTh W IMEPErpy3KH, IEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEJO, HEHTP TSHKECTH
TBEPJOTO Tella, PAaBHOBECHE, MEXaHWUECKUE KoJeOaHMs W BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK,
3JIEKTPOMArHUTHBIC BOJHBI, IIKaJla 3JCKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh M JAIBHO30PKOCTb,
CIIEKTPHI UCITyCKAHUS M TIOTJIONICHUS, anb(da, OeTa- 1 raMMa-u3ITydeHHsl, U30TOIIbI, siiepHAast SHEPreTHKA;
pasznuyath SBJICHUS (PAaBHOMEPHOEC U HEPAaBHOMEPHOE MPSMOJUHEHHOE JBUKCHHE, PAaBHOYCKOPECHHOE
MPSIMOJIMHEWHOE JIBWXKEHHE, CBOOOJHOE TaJICHUE TeJll, PaBHOMEPHOE JIBIKCHHE I10 OKPYKHOCTH,
B3aWMOJICHCTBUE Tell, PEaKTHBHOE JIBUKCHUE, KoJeOaTenbHOE IBUKCHUE (3aTyXalOIINe U BBIHYKICHHBIC
Kosie0aHus), PE30HAHC, BOJIIHOBOE JBH)KCHHE, OTPAKCHHE 3BYKa, MPSIMOJIMHEWHOE pacHpOCTPaHCHHE,
OTpa)KeHHE W TMPEJIOMJICHUE CBETA, MOJTHOE BHYTPEHHEE OTPaKCHUE CBETa, pa3lioKeHHe Oeoro ceera B
CIICKTP M CJIOKEHHE CIIEKTPAIbHBIX IIBETOB, JHCICPCUS CBETa, ©CTCCTBCHHAs pPaHMOAKTUBHOCTB,
BO3HUKHOBCHHE JINHEHYATOTO CIIEKTPA U3IYyUYCSHUsI) 110 OMIMCAHUIO MX XapaKTEPHBIX CBONCTB U HA OCHOBE
OTIBITOB, JICMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHHE;
pacno3HaBaTh TPOSBICHUE HW3YYCHHBIX (DU3MUSCKUX SIBJICHUU B OKpPYKArOIIEeM MHUpe (B TOM YHCIC
(uznveckne SBJICHUS B TIPUPOJIC: TPWINBBI M OTJIHBBI, JBWKeHUE TuiaHeT COIHEUYHOW CHCTEMBI,
PEaKTHBHOE JIBUKCHUE JKHUBBIX OpPraHU3MOB, BOCIPHATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSCCHHE,
CEHCMHUUECKHE BOJHBI, I[yHaMH, 3X0, I[BETa TEJI, ONTHUYSCKUE SIBICHUS B TPUPOJE, OMOIOTHYECKOE
JEHCTBUE  BUIUMOTO,  YJIbTPadUOJICTOBOIO W PEHTTCHOBCKOI'O  W3JIYYCHHH,  €CTECTBCHHBIN
PaaroaKTUBHBIN (DOH, KOCMUYECKHE JTY4YH, PAJNOAKTHBHOE U3TYYCHHUE IPUPOTHBIX MHHEPAJIOB, JICHCTBHE
PalMOaKTUBHBIX W3TYYCHUH HA OPraHW3M 4eJOBEKa), TP STOM TEPEBOJMTH NMPAKTHUECKYIO 3a7ady B
yaeOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTRA (MPU3HAKH ) (PU3NUCCKUX SBICHUH;
OIHMCHIBATh WM3YYCHHBIC CBOWCTBA Tl W (U3UYCCKHUE SIBIICHUS, WCIONB3Yys (DU3MUECKUE BEITHMYUHBI
(cpenmHsii 1 MTHOBEHHAsl CKOPOCTh Tella TPU HEPaBHOMEPHOM JIBIDKEHHH, YCKOPEHHE, INepeMeleHHE,
MyTh, YIJIOBasi CKOPOCTh, CHJIA TPEHUS, CHUJIa YIPYTOCTH, CHJIA TSHDKECTH, YCKOPEHUE CBOOOTHOTO Ma/ICHUS,
BEC TeJIa, UMIYJIbC TeJa, UMITYJILC CHIIbI, MEXaHHUYECKasi padoTa U MOIHOCTh, TIOTCHIMAILHAS YHEPTHUS
TeJa, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH, TIOTCHIIUATBHAS DHEPTHUS CXKATOW NPYKUHBI, KWHETHIECKast
SHEPrus, MOJIHASE MEXaHUYeCKas SJHEPTUsl, TICPUOJT U YaCcTOTa KOJICOaHW, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa
W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelib NPEIOMIICHHS CpEJbl), MPH OINUCAHUU TPABHIHHO
TPaKTOBaTh (U3WYECKUIM CMBICT HKCIIOJIB3YEMbIX BEIUYMH, OOO3HAYCHHSI W CIUHUIBI (HU3NISCKUX
BEJIMYWH, HAXOJAUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (DH3UYECKYIO BEIMYHHY C IPYTHMMH BEIIMYMHAMH,
CTPOUTH rpaMKN U3YUCHHBIX 3aBUCUMOCTEH (H3MUYECKUX BEIMUUH;
XapaKTepU30BaTh CBOWCTBA TeJ, (DM3MYCCKUE SIBJICHHSI W IPOIIECCHI, HCIIONB3Ysl 3aKOH COXPAaHCHUS
OHEPIuu, 3aKOH BCEMHPHOTO TSTOTEHHS, MPHHIUIT CYIEPIO3UIMH CHJI, TPHHIUI OTHOCHUTEIHHOCTH



lanunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUSI UMITYJbCa, 3aKOHBI OTPKEHUS W TPEIIOMIICHHUSI CBETA,
3aKOHBI COXpAHEHUs 3apsyIOBOTO M MAacCOBOTO YHCEN TPU SJICPHBIX PEaKIMAX, MPU DTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIHChIBATh €0 MAaTEMaTHYECKOS BBIPAKCHUE;

O0BSICHATH (PU3NYECKUE MPOIECChl M CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE CHTYAI[Mi MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUUYUHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTh OOBsICHEHHE U3 2—3
JIOTUYECKHX IIArOB C OTIOPOH Ha 2—3 M3yUeHHBIX CBOMCTBA (DU3MUECKUX SBICHHN, (PU3UYCCKUX 3aKOHOB
WJTM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a1aud (OMHMpAIONIMeCs Ha CUCTeMY W3 2—3 ypaBHEHHI), WCIOJb3ys 3aKOHBI H
(hopmyIbl, cBs3bIBaONMe (U3NYCCKUE BEIMUYMHBI: HA OCHOBE aHANIM3a YCJIOBHS 3aJlaud 3alHChIBATh
KpPaTKOE YCJIOBUE, BBISBISITH HEJIOCTAONINE WIA M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (POPMYJIBI,
HEOOXOUMBIE JIUISl PEIICHUS, IPOBOUTH PACUYETHI M OICHUBATH PEATMCTUYHOCTD IMOJTYYCHHOTO 3HAYCHUS
(hU3MYECKOM BETUYNHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIMTh TPU TOMOINU (U3NIECKUX METOIOB, UCIONB3YS
OIMCaHHE UCCIIECIOBAHUS, BBIICIATh MPOBEPSEMOE MPEIIOI0KEHUE, OIICHUBATh MPABUIBHOCTD TIOPSIKA
MPOBEJICHHS UCCIIEIOBAHNS, JIENIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHH U OTIBITOB;
MPOBOJIUTEH OTIBITHI 10 HAOTIOJCHUIO (PU3NYCCKUX SIBICHUH WX (PU3MUYSCKUX CBOWCTB TeN (HM3y4CHUE
BTOPOTO 3aKk0Ha HhI0TOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTb MEPH0JIa KoJeOaH i PYKUHHOTO
MasiTHUKA OT MAacChl TPy3a U KECTKOCTHU MPYKUHBI M HE3aBUCUMOCTh OT aMIUIHTY Il MAJIBIX KOJICOaHHUIA,
NPSMOJIMHEHHOE PACIPOCTPAHEHUE CBETa, PA3NIOKEHUE OENOro CBeTa B CHEKTp, M3YUCHHUE CBOWCTB
M300pKEHUS B IUIOCKOM 3C€pKajie MW CBOWCTB HW300paKEHUS TpeaAMeTa B CcoOWparomel JHH3E,
HAOJIIO/ICHHUE CIUIONTHBIX M JIMHEHYATHIX CIICKTPOB M3ITyUYCHHsI): CAMOCTOSTEIIBHO COOUPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OPYIOBaHHS, OMHCHIBATH XOJ OIBITA W €ro pe3yibTaThl, (HOPMYITUPOBATH
BBIBO/IBI;

MIPOBOJIUTH TIPH HEOOXOIMMOCTH CEPHIO TIPSMBIX NU3MEPCHHIA, OTPECIIsisl CPelHee 3HAUCHUE N3MEePsIeMOn
BEJIMUMHBI ((POKYCHOE PACCTOSHHUE COOHMPAIOIICH JIMH3bI), 00OCHOBBIBATH BBIOOP CHOCO0a H3MEPEHUS
(M3MepHTeNBpHOTO IPUOopPa);

MPOBOJIMThH MCCIIEIOBAHIE 3aBUCHMOCTEH (DU3NYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM IMPSIMBIX U3MEPCHUH
(3aBUCUMOCTH ITyTU OT BPEMEHHU TIPU PAaBHOYCKOPSHHOM JBIDKCHUU 0€3 HaYaJbHOM CKOpPOCTH, TIEpHOJIa
KOJIeOaHUM MaTEeMaTHYECKOTO MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTHU yTIiia OTPaXXEHUs CBETa OT yria
majieHusl ¥ yria TpeloMIICHHS OT YIlla TaJCHUs): IJIAHUPOBATh HCCICAOBAHHUE, CAMOCTOSTEIBHO
coOupaTh YCTAaHOBKY, PUKCHPOBATH PE3YJIbTATHI MTOyYEHHON 3aBHCUMOCTH (DHU3MUYECKUX BEIIMYHH B BHUJIC
TabIUIL ¥ rpauKOB, JAeTaTh BHIBOJIBI IO PE3yIbTATAM UCCIICIOBAHMUS;

MPOBOJINTH KOCBEHHBIC M3MEpPEHUsI (H3MUYECKHX BEJIMYMH (CPEIHSSI CKOPOCTh M YCKOpPEHHE Tella TpU
PaBHOYCKOPEHHOM JIBIXKCHHH, YCKOPEHHE CBOOOJHOTO MACHHS, MKECTKOCTh MPYKUHBI, KO UIIUSHT
TPEHUSI CKOJBKEHHS, MeXaHWueckass paboTa M MOIIHOCTh, 4YacToTa W TEepHOj  KoJeOaHWH
MaTEeMaTHYECKOTO ¥ TPYKUHHOTO MAasTHUKOB, ONTUYECKAsl CHJIa COOMPAIONICH JTUH3BI, PaJHOAKTUBHBIN
(hoH): TIAaHUPOBATh M3MEPEHHsI, COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIONHATH M3MEPCHUS,
cIelysl TIPEANIOKCHHOW WHCTPYKIIUH, BBIUUCISTh 3HAYCHUE BEJIIMYMHBI W AHATM3HPOBATH TONYUYCHHBIC
Pe3yJIbTaThI C YYETOM 3a/IaHHOM MOTPEITHOCTH U3MEPEHUN;

cO0JTI0IaTh TIPaBMIIA TEXHUKU OE30TIaCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;

pasznuYaTh OCHOBHBIC NMPHU3HAKU W3YyUCHHBIX (U3NYECKUX MOJEJICH: MaTephalibHas TOYKa, aOCOJOTHO
TBEP/IOE TEJO, TOYCUHBIH MCTOYHUK CBETA, JyY, TOHKAs JIMH3a, UIAHETApHAS MOJIC)Ib aTOMa, HYKJIOHHAS
MOJIeNIb ATOMHOTO S/Ipa;

XapaKTePU30BaTh NMPUHIIUIILI ICHCTBYSI H3YYCHHBIX MMPHOOPOB M TEXHUUECKUX YCTPOMCTB ¢ OTIOPOM Ha MX
oruvcanus (B TOM YHCIE: CIUJIOMETp, JATYHKH TMOJIOKECHHUS, PACCTOSHHUS U YCKOPEHUS, paKeTa, XOJIoT,
OYKH, TICPUCKOTI, (hoToammapaT, ONTHYSCKUE CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHa),
WCTIOJIB3YsI 3HAHUS O CBOMCTBAaX (PM3UYECKUX SBICHUN U HEOOXO0IMMbIC (PU3NIECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M CXEMATUYHBIC PUCYHKH HM3YYCHHBIX TEXHHUYECKHX YCTPOHCTB, H3MEPHTEIBHBIX
npHOOPOB M TEXHOJOTHMYECKUX IPOIECCOB TPU PEIICHUM YYeOHO-TIPAKTHYSCKUX 3a/iay, ONTHYCCKUC
CXEMBI JIJISl IOCTPOCHHST U300paKEHUH B TUIOCKOM 3epKajie U cOOMparoIiel JINH3E;



NPUBOJIUTh TIPUMEPBl  (HAXOJAWUTh HHQPOPMALMIO O MPUMEpax) TNPAKTHUYECKOTO HCIIOIh30BaHUS
(u3nMvecKknX 3HAHWN B IOBCEIHEBHOW JKM3HU JUId OOecriedeHHss 0e30MacHOCTH IpH OOpalleHUH C
npuOopaMu ¥ TEXHUYCCKUMH YCTPOMCTBAMH, COXPAHEHHsI 3JI0POBbS UM COOJIOJCHHS HOPM
9KOJIOTMYECKOTO TTOBE/ICHHUS B OKpPYIKaIoIIel cpere;

OCYIICCTBIATh TMOUCK WHGOpMAIUK (PUIUIECKOr0 cojepxaHus B VHTepHETE, CaMOCTOATEIHHO
(bopMyNpysi TIOMCKOBBIM 3alpoc, HAXOJIUTh IIyTH ONPEICICHUS JIOCTOBEPHOCTH IOJy4YECHHOU
UHQOPMAITUH HA OCHOBE UMEIOIIUXCS 3HAHUHN H JOTIOJHUTEILHBIX UCTOUHHKOB;

WCTIOJB30BaTh IPH BBIMOJHEHUHM YUYCOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEpaTypy (QH3UUecKoro
coJlepKaHus, CIIPaBOYHBIE MaTepHalIbl, pecypchl cetn IHTepHeT, BiIaieTh IpuéMaMi KOHCTIEKTUPOBAHUS
TeKCTa, MpeoOpa3oBaHus MHPOPMAIIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC W YCTHBIC COOOIICHUS HAa OCHOBE WH(OPMAIMHU U3 HECKOJBKHX
UCTOYHUKOB (DU3UYECKOTO COJCpKaHUs, MYOIUYHO TPEACTABIATh PE3yldbTaThl TPOCKTHOW WU
HCCIEI0BATEIBCKON ACSITCIHOCTH, PU ATOM I'PAMOTHO HUCTIONIb30BaTh U3YUCHHBINA MOHATUIHBIN anmnapar
M3ydaeMoro pasjena (pU3MKH W COMPOBOXKATh BBICTYIUICHHE IPE3CHTAIMeH ¢ y4ETOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne Tema ypoxka KonnuecTBo yacos [Hara DJEeKTpOHHBIEC TU(PPOBBIC
/T Bcero | KoHtponbHbIe [IpakTnueckue | H3y4YeHHUS 00pa3zoBaTenbHBIC PECYPCHI
paboThI paboThI
1 Mexanudeckoe ABHKEHUE. MaTtepruainbHas TOUKa 1
2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 but6mmoreka [IOK
MEXaHUYECKOTO JBHIKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE 1 bubnuoteka [JOK
HepaBHOMepHOE MPSIMOTMHEHHOE TBIKEHHE. https://m.edsoo.ru/ff0ad19a
Cpenassisi 1 MTHOBEHHAsI CKOPOCTh
4 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1 Bu6muotexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
5) CKopocCTh MPSIMOJIMHENHOIO PABHOYCKOPEHHOTO 1
nBwkeHus. ['paduk ckopocT
6 JlaboparopHas pabota "Onpenenenrue yCKOpeHUs 1 1 bubnmoreka [JOK
TeJa IPU PaBHOYCKOPCHHOM JIBHKEHUH 10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MI0CKOCTH"
7 CBoOopaHoe mmagenune teia. OnsiTel [ anunes 1
8 PaBHOMepHOE nBUMKEHUE 110 OKpYx)HOCTH. [lepuon 1 bubnmoreka [JOK
W yacTtoTa ooOpamieHus. JInHelHHast U yriioBast https://m.edsoo.ru/ff0ael76
CKOpPOCTH
9 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1
10 | Ilepssrii 3akoH HeroTOHA. BekTop cuibl 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0ae612
11 | Bropoii 3akoH HeroTona. PaBHOACHCTBYIOIIAs cHla 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0ae72a
12 | Tpernii 3akoH Hetotona. Cyneprno3unus cui 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0ae982
13 | Pemenue 3ama4 Ha MpuMeHEHHE 3akOHOB HproToHA 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0aeb6c
14 | Cuna ynpyroctu. 3akoH ['yka 1 bubnuoreka [JOK
https://m.edsoo.ru/ffO0aeca?
15 | Pemenue 3ana4 no teme «Cuma ynpyroctu» 1
16 | JIaGoparopnas paboTa «OnpeaeneHne KeCTKOCTH 1 1 bubmuoteka [JOK
PY)KHHBD) https://m.edsoo.ru/ff0aee28
17 | Cuna Tpenus 1 bubnuoreka [JOK

https://m.edsoo.ru/ff0af738
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18 | Pemenwue 3amau mo teme «Cusa TpeHHs but6mmoreka [IOK
https://m.edsoo.ru/ff0afa26
19 | JIaGoparopnas pabdota "OnpenencHue bubnuoteka [JOK
K09 UIMEeHTa TPEHHUS CKOJIBXKCHHUS " https://m.edsoo.ru/ff0af8be
20 | Pemenue 3amay o teme "3akonsl Herorona. Cuita but6mmoreka [IOK
ynpyroctu. Cusa tpeHus" https://m.edsoo.ru/ff0afb8e
21 | Cuna TSKECTH ¥ 3aKOH BCEMHPHOTO TATOTCHHUSI. bubnuoteka [JOK
Yckopenne cBOOOTHOTO NaICHUs https://m.edsoo.ru/ff0af044
22 | Pemenue 3amay mo teme "Criia TSDKECTH U 3aKOH bu6mmoreka [IOK
BCEMUPHOTO TSTrOoTeHHs" https://m.edsoo.ru/ff0af5f8
23 | [lepBas xkocMHuueckas CKOpocTb. HeBecoMOCTh 1 bubnmnoreka [JOK
eperpys3Ku https://m.edsoo.ru/ff0af33c
24 | PaBHOBecHe MaTepHabHOW TOYKU. AOCOIIOTHO Bu6muotexa [JOK
TBEPI0€ Teno. PaBHOBecHe TBEPIOTO TEa € https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPALLCHUS
25 | MowmenT cuibl. LleHTp TspKecTH
26 | Pemenue 3amau o teme "MomeHT cuibl. LleHTp bubmmoreka [JOK
TSKECTH" https://m.edsoo.ru/ff0b02b4
27 | IlogrotoBka K KOHTPOJIBbHOI paboTe 1o Teme Bu6muotexa [JOK
"MexaHudeckoe ABMXeHne. Bzanmoelicteue tei"” https://m.edsoo.ru/ff0b0408
28 | KonTponbHas pabora o Teme "MexaHu4eckoe bubmmoreka [JOK
nBuxkeHue. Bzaumoneiicreue ten" https://m.edsoo.ru/ffOb06ec
29 | Umnynbce Tena. Ummynbe cuitbl. 3aKOH COXpaHEHUS bubnuoteka [JOK
UMITYJIbCca. YIIPYroe ¥ HEYIpyroe B3auMOJICHCTBUE https://m.edsoo.ru/ff0b07fa
30 | Pemenue 3amau mo Teme "3aK0H COXpaHEHUS but6mmoreka [IOK
umIyiabca" https://m.edsoo.ru/ff0b096¢
31 | Mexanuveckas paboTa U MOIIIHOCTh but6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84
32 | PaGoTa CHIIBI TSIKECTH, CHIIBI YIIPYTOCTH U CHITBI bubnuoreka [JOK
TPEHHUSI https://m.edsoo.ru/ff0b0db8
33 | JlabopatopHas pabora «OnpeneneHne pabOThI
CWJIBI TPEHUS TIPU PABHOMEPHOM JABM)KCHUHU TeJA IO
TOPH30HTATLHOW TOBEPXHOCTHY
34 | Cs3b sHepruu u paboTsl. [loTeHnnanbpHas SHeprust
35 | Kunernueckas sHeprus. Teopema 0 KHHETHIECKOM bubmuoteka [JOK
DHEPrUH https://m.edsoo.ru/ff0b0c32
36 | 3aKOH COXpaHEHUs YJHEPTUH B MEXAHUKE
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37 | JlabopatopHas pabota «3ydeHue 3akoHa bubnuoteka [JOK
COXpaHEHHUsI YHEPTUI» https://m.edsoo.ru/ffOb12fe
38 | KonebarenbHOE IBMIKEHUE U €T0 XapaKTEPUCTHKU bubnuoteka [JOK
https://m.edsoo0.ru/ff0b1858
39 | 3aryxaromue kojaebaHus. BeIHYK1eHHbBIE bubnuoteka [JOK
Kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
40 | MareMaTHueCKHil M MPYKUHHBIA MasiTHUKA
41 | Ypok-uccienoBanue «3aBUCUMOCTh TIEPHO/Ia but6mmoreka [IOK
KOJICOaHUH OT JKECTKOCTH MPYKHUHBI K MaCChI https://m.edsoo.ru/ff0b197a
rpy3a»
42 | [IpeBpaiiieHUE SHEPTHH TIPU MEXAHHUUCCKUX
KOJIe0aHUSIX
43 | JIabopatopHas pabora «OrpeneneHie 4acTOThI U bubmmoreka [JOK
Nepro/ia KoJacOaHui MPYKMHHOTO MasTHHKA https://m.edsoo.ru/ffOblaec
44 | JIaboparopHas pabota «IIpoBepka He3aBUCUMOCTH Bu6muotexa [JOK
nepro/ia KojaeOaHuit rpysa, MoABEIIEHHOTO K HUTH, https://m.edsoo.ru/ff0b197a
OT MAacChI TPy3a»
45 | Mexanndeckre BoJIHBL. CBOMCTBA MEXaHUYECKUX bu6mmoreka [IOK
BOJIH. [1p0o10JIbHBIC M TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
46 | 3Byk. PacnipocTpanenne u oTpakeHHE 3ByKa
47 | I'pOMKOCTb 3ByKa M BbICOTA TOHA. AKYCTUYECKUI Bu6muorexa [JOK
pE30HAHC https://m.edsoo.ru/ff0b23ca
48 | [TogroroBka K KOHTPOJBHOM pabOTE MO TeMe bubnuoteka [JOK
"3aKkoHBI COXpaHeHHsI. MexaHHueCKue KojaeOaHus 1 https://m.edsoo.ru/ff0b25f0
BOJIHBI"
49 | KonrponbsHas paborta mo reMe "3aKoHbI
coxpaHeHus. MexaHndeckue Kojie0aHus U BOJTHBI'"
50 | DnekTpoMarHUTHOE ToJIe. DINEKTPOMArHUTHBIC bubmmoreka [JOK
BOJIHBI. CBOMCTBA 3JICKTPOMATrHUTHBIX BOJH https://m.edsoo.ru/ff0b2abe
51 | Pemenue 3aga4 Ha OIpeieI€HUE YAaCTOThI U AJIUHBI
AJIEKTPOMArHUTHON BOJTHBI
52 | DnekrpomarnuTHas npupoaa ceera. CKopocThb bubmmoreka [JOK
cBeTa. BOTHOBEIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
53 | Ucrounuku cBera. [IpsmonuHeitHOe bubmmoreka [JOK
pacnpoctpaneHue cBeTa. 3armeHust COHIA U https://m.edsoo.ru/ff0b3658
JlyHb1
54 | 3akoH oTpakeHUs cBeTa. 3epkana. Pemenue 3axauq bubnuorexa [JOK
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Ha IPUMCHCHHEC 3aKOHA OTPAXKCHUA CBECTA

https://m.edsoo.ru/ff0b38c4

55 | [Ipenomiuenue cBera. 3aKOH MPEIOMIICHUS CBETa 1 bubmmoreka [JOK

https://m.edsoo.ru/ffOb3aea

56 | Jlaboparopuas pabota "HccnenoBanue 1 1
3aBHCHMOCTH YTJla IPEJIOMJICHUSI CBETOBOI'O JIyda
OT yIJja NaJeHus Ha rpaHuue "Bo3ayx-crekiao""

57 | Jlunzel. OnTudeckas cuia aun3sl IlocTpoeHne 1 bubnuoteka [JOK
N300paKEHHI B JIMH3aX https://m.edsoo.ru/ff0b3f2c

58 | JlabopatopHas pabota "Onpenenenre GOKyCHOTO 1 bubmuoteka [JOK
PACCTOSIHUS U ONITUYECKOU CHIIBI COOMpArOIen https://m.edsoo.ru/ffOb444a
JIMH3BI"

59 | OnprTer Pe3epdopna u mianeTapHasi MOJIeIb aTOMa 1 bubnuoreka [JOK

https://m.edsoo.ru/ff0c12a8

60 | PagnoakTUBHOCTE U €€ BUIIBI 1 bu6mmoreka [IOK

https://m.edsoo.ru/ff0c1672

61 | Crpoenue atomHOrO siiapa. Hykinonnast Mmojens 1 bubmuoteka [JOK

https://m.edsoo.ru/ff0c18ac

62 | PagunoaktuBHBIC IpeBpatieHus. M3otomsl [lepron 1 bubnuoteka [JOK
noJsrypacnaaa https://m.edsoo.ru/ffOclald

63 | SnepHbie peakiuu. 3aKOHBI COXpaHEHUS 1 bubnuoteka [JOK
3apsI0BOTO U MacCOBOT'O YHCEIT https://m.edsoo.ru/ff0c1c58

64 | DHeprus CBs3M aTOMHBIX sijiep. CBs3b MacChl U 1 bubnuoteka [JOK
DHEPrUH https://m.edsoo.ru/ff0cld7a

65 | Pemenue 3agau no Teme "SAnepusle peakyn” 1

66 | Ypok-koHdepeHmus "SAnepHas sHepreTHKA. 1 1
JleficTBHS paguOaKTUBHBIX U3JIy4CHUU HA KUBBIC
OpraHu3Mbl"

67 | [loaroroBka Kk KOHTPOJILHOU PabOTE MO TEME 1 bubmmoreka [JOK
"JJIEeKTPOMArHUTHOE T10JI€. DIEKTPOMAarHUTHBIC https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIC sSIBICHUS"

68 | KonTpospHas paboTa 1o Teme "DJIeKTpOMarHuTHOE 1
nosie. DJIEKTpOMarHuTHbIe BoJHbI. KBaHTOBbBIE
SABJICHUS"
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