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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO 00IIero o0pa3oBaHus
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYYaroIMXCS M OPTraHU3alMI0 H3YyYEHUs
¢bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUSI MPEAMETHOIO COAEpKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa C UENBIO OKAa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO y4eOHOMY TPEIMETY.

®dusuka SABISIETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PHU3HUYSCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpPEeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH W
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJIAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNIbCTBA JUIS TOTY4eHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, pean3yrOMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Henu uzyvyenus: puzukm:

e MpUOOpETEHHWE HWHTEpeca M CTPEMJICHUS OOydYaloIIMXCd K HAyYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIC MO3HAaHUA U (POpMHUpOBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTara H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHHE TPEICTABICHUA O PO (PUMKH A1 Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE  TPEICTABICHUH O  BO3MOXKHBIX  cdepax  Oyayuieit
npo(eCCUOHANBHON  N1€ATEIbHOCTH, CBSA3aHHOM C (DU3HKOHM, MOATrOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTmkeHne ITHX IeNiel mporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e MpUOOpETEHHE 3HAHUM O JUCKPETHOM CTPOCHHM BEILIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSX;

e TMPUOOpPETEHNE YMEHUN ONMUCHIBATh U OOBSICHATH (PU3UYECKHE SIBJICHUS C
MCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHMIA

e OCBOGHHE METOJIOB pEUIeHHs] MPOCTEHIIMX pPACUETHBIX 3a4ad C
UCIIOJIb30BaHUEM puznyeckux Mojenei, TBOPUYECKUX u
PAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHUH HAOIIOAATh MPUPOIHBIC SIBICHUS M BHITIOIHSITH OIBITHI,
n1abopaTtopHble pabOThl M IKCIIEPUMEHTANBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB paboThl ¢ MHPOpMAIHEH (HUIUIECKOTO COACpPIKAHUSA,
BKIItoUasi WH(GOPMALMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3HUKH, aHajdn3 |
KPUTHYECKOE OlIEHWBaHNE NMH(POPMAITNH;

e 3HAKOMCTBO CO c(hepamu mpoPeCcCUOHATLHON EATeIbHOCTH, CBA3aHHBIMU
c (u3uKoil, U COBpEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
(bU3MYEeCKON HAYKH.

Ha u3ydenue (usuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO OONIETO
oOpazoBanus oTBoguTca B 9 kimacce — 99 wyacoB (3 waca B Hemeno).

[Ipennaraemsiii B mporpamMme 1o (Gpusnke mnepedeHn JabopaTopHbIX padoT
U ONBITOB HOCHUT PEKOMEHJATENbHBIN XapakTep, YYUTENIb JelaeT BbIOOP
OpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB € YYETOM HMHIWBUIYaTbHBIX



0COOCHHOCTEM  OOydaromuxcsi,  CIHUCKAa  JOKCIEPUMEHTANbHBIX  3aJlaHui,
IpeayaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (pusuke.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe aBwkeHue. MarepruanpHasg Touka. (Cucrema oOTcuéra.
OTHOCHUTENIBHOCTE MEXAaHMYECKOrO JBWKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE NpsiMOJIMHEWHOE JBHKeHHe. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMXKEHUE O OKpYKHOCTH. Ilepmon m yactora oOpalueHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3ULUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. JBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCT.
HesecomocTh U nieperpysKu.

PaBHOBecue marepuasibHON Touku. AOconoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOIO TeJIa € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

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

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HabnroneHne MexaHu4ecKoro JBUKEHHS Tela OTHOCUTEIBLHO Pa3HbIX Tel
OTCUY€Ta.

2. CpaBHeHHE TyTe W TPAEKTOPUM ABMKEHUS OJHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

3. U3mepenue ckopoCTH U yCKOPEHUS MPSMOJIMHEHHOTO IBUKEHHUSL.

4. VccnenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKEHHS.

5. HaGnronenue nBHKEHUS Tejla 0 OKPYKHOCTH.

6. HaOnmtonenne MeXxaHWYeCKHX SIBJICHUH, MPOUCXOMASIIUX B CHUCTEME
orcuéra «Temexxka» npu €€ pPaBHOMEPHOM UM YCKOPEHHOM JBHKCHUH
OTHOCHUTEIHHO KabMHEeTa (PU3MKH.



/. 3aBUCHMOCTb YCKOpPEHHUs TeJla OT MaccChl Tejaa U JACHCTBYIOLIEH Ha HEro
CUJIBI.

8. Habmromenre paBeHCTBA CHJI IPU B3aUMOJICHUCTBUM TElL.

9. U3meneHnue Beca Teja Npu YCKOPEHHOM JIBUXKEHUU.

10. Ilepenaya umnysbca Mpu B3aUMOJICUCTBUH TETI.

11. IIpeoOpa3oBaHust SHEPTUU TIPU B3aUMOICHCTBUH TEI.

12. CoxpaHeHune UMIyJbca MpU HEYIPYTOM B3aUMOICHCTBHH.

13. CoxpaneHue uMItyJibca nmpy abCOIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaGro/ieHHe peaKTUBHOTO JABUYKEHUSI.

15. CoxpaHneHre MexaHU4ECKOM YHEPrUU NpU CBOOOTHOM TMAJICHUH.

16. CoxpaneHne MEXaHUYECKOW HHEPIWH TIPH JBIDKCHHH Tejla IO
JEUCTBUEM IIPYKUHBI.

Jlabopamopnvie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa JJid pa3roHa U JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS IAPUKA WIIN TEJIEKKH.

2. OmpesienieHne CpeaHeld CKOPOCTH CKOJBKCHHS Opycka WM JIBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmnpeneneHne yCKOpPEHUs Tela MPU PaBHOYCKOPEHHOM JIBM)KCHHUH TI0
HAKJIOHHOM ITIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH MYyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. I[IpoBepka THUIMOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JIBHKCHUH 0e€3
HayaJbHOM CKOPOCTM IIyTH OTHOCSTCA KakK psJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJILHOTO JIABJICHHUS.

7. Onpenenenne KodPpPUIueHTa TPEHUS CKOIbKEHUS.

8. OnpeneneHue XECTKOCTH MPYKUHBI.

9. Onpenenenne pabOTHI CUIIBI TPSHUS TIPU PAaBHOMEPHOM JBHKCHUU Tella
110 TOPU3OHTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YIPYTOCTH TPU MOIBEME Tpy3a C OBHBIE
XapaKTEPUCTUKN KOJECOAHWI: TEPHOJ, 4acTOTa, aMIUIUTyaa. MaTeMaTH4ecKud u
NpY>KUHHBIN MasTHUKH. [[peBparieHne sHepriuu npu KojaeOaTeIbHOM JIBUKEHUU.

10. 3aryxaromue KojebaHus C UCIOJIb30BAaHUEM  HEIMOJBIKHOTO U
MOABMKHOTO OJIOKOB.

11. 3yuenue 3ak0Ha COXpAaHEHUS] SHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHbI.

KonebGarenbHoe  nBuxkenue. BpiHykneHHble konebanus. Pe3onaHc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U



nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. [')poMKOCTh 3ByKa M BbicOTa TOHa. OTpakeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. Habmonenue kosiebaHWii Ted TOJA JACHCTBUEM CHIIBI TSKECTU U CHUJIBI
YIPYTOCTH.

2. Habmonenue kojiebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabGmroienre BBIHYK/IEHHBIX KOJIeOaHUI 1 pe30HaHca.

4. PactipocTpaHeHue IpOJI0JIbHBIX U MONEPEUHBIX BOJH (Ha MOJIEIH).

5. HaOmroieHre 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKycTHUeCKHi pE30HAHC.

Jlabopamopnvie pabomul u onvimol.

1. Ompenenende 4YacToThl M TEpHOJIa KOJIEOAHUUW MaTeMaTHYEeCKOTO
MasiTHUKA.

2. OmpesienieHre 4acTOThl ¥ TIEprojia KoieOaHu MPYKUHHOTO MasSTHHKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHUOa KoJicOaHUH MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnenoBanre 3aBUCMMOCTH TIEPHO/Ia KOJIeOaHUM NPy KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH TEepuoa KoJIEOaHUI rpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OnbITeI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IEpUoaa  KoJieOaHuM
MPYKMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. VI3amMepeHne ycKopeHus: CBOOOHOTO TaJIeHHS.

Paszges 10. DieKTpoMarHuTHOE 1M0JI€ M JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOdHBL ~ CBONMCTBa
ANEKTpOMarHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DIJIeKTpOMarHuTHas npupojia ceera. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMarHUTHHIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. 3y4yeHnue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0O MOOUIIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.



JlyueBas  mMogmenr»  cBera.  Mcrounmkm — cBera.  lIpsaMonunenHoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. OTpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [lolHOE BHyTpeHHEe
OTpakeHHE cBeTa. Ficnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xom mydeir B JsmH3e. OnTtudeckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckoma. ['ma3 kak onrTuhyeckas cuctema. bin30pykKocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Omnbitel Hbiorona. CrokeHue
CHEKTpalIbHBIX UBETOB. Jluciepcust cBeTa.

Jlemoncmpayuu.

. [IpssMonuHeitHOE pacpOCTpaHEHUE CBETA.

. OTpaxkeHue cBera.

. [lonyyenue n300pa>keHuii B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
. [Iperomnenne cBera.

. OnTHYecKnii CBETOBO/.

. X0 Jiydeit B coOuparoiei JInHse.

. X0 Jlyyer B pacCEeUBAOLIEH JIMH3E.

. [lonyyenue n300pa>keHuii ¢ TOMOILBIO JINH3.

. [Ipunuun aeiictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOIA.

10. Mogens rnasa.

O© 00 NO Ol WDN -

11. PaznoxxeHnue 6ey10ro cBeTa B CIIEKTP.

12. Tlomyuenue Gesoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yTJla OTPa)X€HUSI CBETOBOTO Jydya OT yIJia
najicHusl.

2. 3yuenune xapakTepUCTUK N300paKeHUs MIPEAMETa B TNIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH YTJIa TIPEIIOMJICHUST CBETOBOTO JIyda OT YIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TTonyuyeHue U300pa’KeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Onpenenennie POKYyCHOTO PACCTOSHUSI U OMTHYECKOM CHIIbI coOUparomen
JIMH3HI.

6. OnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. ONBITBI IO BOCIPHUATHIO I[BETA MPEAMETOB NPH MX HAOJIOICHUU Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pezepdopna u mmanerapuas mozenb aroma. Mojens aroma bopa.
Hcnyckanue u noryoiieHne cBera aroMoM. KBaHThl. JInHeiyaThie CIEKTPHI.



PagnoaktuBHOCTE. Anbda-, 6eTa- 1 raMma-usnyyeHusi. CTpoeHne aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsI0BOIO M MacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Anepnas sHepretuka. JIeHCTBUS pPANMOAKTUBHBIX HU3JIYYEHUUM HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrexTpbl U3ITy4EeHHS U TTOTJIONICHHUS.

2. CTIeKTphI pa3IYHbIX Ta30B.

3. Crextp Bogopoa.

4. HabmroneHue TpekoB B kKamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3ITyUYEHUH.

6. Peructpanus u3nydeHus IPUPOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnrogeHue CruIONIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBaHue TPEKOB: M3MEPEHHE SHEPIrUU 4YaCTULBI 110 TOPMO3HOMY
nytH (1o ¢poTorpadusim).

3. U3mepenue pagnoakTuBHOTO (hOHA.

IHoBTOpHUTEIBbHO-00001AIOIIUI MOAYJIb.

[ToBTOpUTENBHO-000011aI0IIMI MOTYJIb IPEIHA3HAYEH JIJIsl CHCTEMaTU3alluu
U 000OuIeHHsI  MPEAMETHOTO  COAEpX aHUs M OmbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe sl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipu “3ydeHnr TaHHOTO MOJYJISI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METalpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pumyeckue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTh 3aJaud, B TOM YMHCIIE
KAuECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHATBEHO IEATEIBHOCTHBIM XapaKTep JaHHOIO pa3/iesia pealn3yercs
32 CYET TOro, 4YTO OOy4Yaroliuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
peaaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pAClO3HAaBaThb M HAYYHO OOBSICHATH
buznyeckue BICHUS B OKPY>KaIOIIEH MPUPOIE U MOBCETHEBHOM KU3HH;



MCIIOJIb30BaTh HAyYHbIE METO/IbI UCCENOBAaHUS (PU3UUYECKUX SIBICHUMN, B TOM
YyuCIie 711 IPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHSATH HAyYHbIE OCHOBBI HAMOOJIEE BAKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTMM, HallpUMep, MPAKTUUYECKOIO HUCIIOJIb30BAHUS PA3JIMUYHBIX UCTOUYHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIIECHMS M COXPAHEHUs BCEX M3BECTHBIX BHJIOB
DHEPIHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue Qu3nku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl HAMPABIICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yNbTATOB.

B pesynbrare wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOTO  OOIIETO
oOpa3oBaHus y oOydaromnierocsi 0yayt copMupoBaHbl CIEAYIOIIUE TUYHOCTHBIC
pe3yJIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— TPOSIBJICHUE MHTEpPEca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi (hU3NIecKoi HayKH;

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

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTb K AaKTMBHOMY Y4YaCTUIO B OOCYXJIEHHUU OOIIECTBEHHO
3HaYUMBIX U ITHYECKHUX NPOOJIeM, CBA3aHHBIX C TMPAKTUYECKUM IPUMEHEHUEM
JOCTUXEHUU PUBHUKY;

— OCO3HAHUE BAXXHOCTH MOPAJIbHO--ITUYECKUX MPUHLHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPHUATHE ICTETUUECKUX KayecTB (PU3NYECKON HAYKU: €€ rapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAHME LIEHHOCTH (PU3MYECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTa
IO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTHMHM, BAXXHEWILIECH COCTABISAIOIIECH
KYJIbTYPBIL;

— pa3BUTHE HAYYHOMW JIFOOO3HATENBHOCTH, MHTEPECA K UCCIEAOBATEIbCKOM
NesTEeIbHOCTH;

S5) ¢opmupoBaHusi KYJBTYPbl 3A0POBbSI ¥ 3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HAHME LEHHOCTH 0e30MacHoro o0pa3a >KHW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX yCIIOBHUSX;

— copMUpOBaHHOCTh HaBbIKa pedeKcuu, MPU3HAHHE CBOErO IMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



— AKTMBHOE yYacTHE B PELICHUHU MPAKTHUUECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIUaIbHOM
HaIpaBJIECHHOCTH, TPEOYIOLIUX B TOM YUCIIE U PU3NUECKUX 3HAHUI;

— MHTEpeC K MPAKTHUECKOMY M3YUCHHIO MPOQECCHA, CBA3AHHBIX C (DU3HUKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTAIUsl Ha MPUMEHEeHHE (U3MUECKUX 3HAHUN JIJIS PEIICHMs 3a]ay B
0o0JaCTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIS1 OKPYXKAIOLIEN CPEJIbI;

— OCO3HaHHUE TI00aJTbHOTO XapaKTepa dKOJIOTMYECKUX MPoOIeM U IMyTel ux
peleHus;

8) ajanTanuu K M3MEHAKIIMMCS YCJIOBUAM COUMAJIBHON U NMPUPOLHOI
cpeabl:

— MOTPEeOHOCTh BO B3aUMOJICHCTBUU IIPHU BBINOJIHEHUU HCCIEIOBAaHUM U
MPOEKTOB (PU3UUYECKON HAIIPABICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSM JPYTHX;

— TMOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

— mnoTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHCIIE
bopMyIMpOBaTh UJIEU, TOHSATHS, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U SBJICHUSX;

— OCO3HaHWe Ae(pUIUTOB COOCTBEHHBIX 3HAaHUM M KOMIETEHTHOCTEH B
00JacTH (PU3HKWY;

— IUIAHUPOBAHHME CBOETO PA3BUTUS B NMPUOOPETEHUH HOBBIX (PU3HUECKUX
3HAHUI;

— CTpPEMJICEHHME aHAJIU3UpPOBATh W BBISBIATH B3aWMOCBSI3M MPUPOJBL,
o011ecTBa U YKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUI;

— OLIEHKa CBOMX JEUCTBHM C Y4ETOM BIMSHHS Ha OKPYKAIOUIYIO Cpexdy,
BO3MOYKHBIX IJI00AbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbprare ocBoeHHS TpOrpaMMbl 1O (U3MKE Ha ypPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICWCTBUS,  PETYJIATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble Jijornyeckue 1ecTBUA:



e BBUBISTH M XapaKTepU30BaTh CYLIECTBEHHbIE NPHU3HAKH OOBEKTOB
(s1BNIEHUI );

e YCTaHaBIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIIHI, OCHOBAHUS JIJIS
0000IIIeHNS U CpaBHEHUS,;

e BBIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEUUS B paccMaTpUBaEMbIX
dakTax, TaHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;

e BBISIBISTh MPUYMHHO--CIICICTBEHHBIC CBSI3U MPH H3yUYEHUU (HU3HUECKUX
SBJICHMM M TIPOILIECCOB, JIeNaTh BBIBOJLI C HCIIOJb30BAHUEM JACAYKTHBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

e CaMOCTOSITENIBHO BBIOMpATh CMOCOO pelieHus ydeOHOW (u3HuecKoi
3a7layd  (CpaBHEHHME HECKOJbKMX BapUaHTOB pElIeHHs, BbIOOp HaumboJee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KaK HUCCIEA0BATEIbCKUI HHCTPYMEHT TIO3HAHMS;

e TPOBOJUTH [0 CAMOCTOSATEIBHO COCTABICHHOMY IIaHY OIIBIT, HECIOXKHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3UUECKOTO SIBICHUS;

e OICHMBaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OpPMAIHUIO,
NOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

e CaMOCTOSITENBHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM
IPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

e MPOTHO3MPOBAaTH BO3MOXKHOE JalbHEWIEe pa3BUTHE (DPU3MUYECKUX
MPOIIECCOB, a TAaKXKE BBIABUTATH NPEHAINOJIOKEHUS 00 UX Pa3BUTUHM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

e TMPHUMEHSTHh Pa3IMYHBIE METOJbI, HTHCTPYMEHTHI U 3alPOCHI MPH MOUCKE H
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON y4eOHOM (hHU3UIeCKOi
3a/1aui;

e aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(DOPMAIIHIO
pa3IMyYHBIX BUAOB U ()OPM TMPEICTABICHHUS,

e CaMOCTOSITENIBHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MPEACTABICHUS
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
TuarpaMMamu, MTHOU Tpadukoil 1 1X KOMOWHAITASMH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

e B X0JI¢ OOCYXJCHHUS Yy4eOHOTO MaTepuayia, pe3yJbTaToB JabOPaTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE Ha pEIICHHE 3aJa4dl W MOJJepKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



e COMNOCTABJIATH CBOU CYXACHUA C CYXICHUAMHM JPYIMX YYaCTHHUKOB
JUanora, oOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

e BBIPAXKATH CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

e MyOJMYHO TMPEACTABIATh PE3YJbTAThl BBIIOJHEHHOIO (U3UYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

e NOHMMATh W  HCIOJB30BaTh  IPEUMYyLIECTBA  KOMAaHIHOM |
WHIMBHUIYAIbHON pabOThI MPHU PEUICHUH KOHKPETHOU (prU3HuecKoi mpoOIemMbl;

e IIPUHUMATH LIEJIM COBMECTHOM NEATEIIBHOCTH, OPraHU30BbIBATh JCHCTBUSA
no €€ NOCTWKEHUIO: PacCIpeNessiTh poJjid, 00CYX AaTh IPOLECCHl U PE3YJbTaThl
COBMECTHO pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e BBINOJHATH CBOKO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO Pe3yJibTara Mo
CBOEMY HANpPaBJICHUIO W KOOPAMHUPYS CBOU JACUCTBHS C JAPYTMMH 4YWICHAMH
KOMaH/bl;

e OIICHMBAaTh Kaue€CTBO CBOETO BKJIaJa B OOIIMH HPOAYKT MO KPUTEPHUSM,
CaMOCTOATEIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e BBIBJISITH IPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYyaIUsX, TPEOYIOIINX
JUTSL petieHust GU3NYECKUX 3HAHUM;

e OpDUEHTHPOBATHCA B PA3IMYHBIX [OJAXOJAX NPHUHATUS  PELICHUIN
(MHAMBUyATbHOE, IPUHSTHE PEIICHUS B TPYIIE, IPUHATUE PEUICHUN TpyNIoi);

e CaMOCTOSITEJILHO COCTaBJSITH AJTOPUTM pelIeHus (puanueckoil 3amaydu
WIM TUIaHa HUCCIEAOBAHMS C YYETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

e JI€NIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

e JIaBaTh aJICKBATHYIO OLICHKY CUTYyallMU U MpeJjiaraTh IiaH €€ U3BMEHEHUS,

e OOBACHATH TPUYMHBI  JTOCTMKCHHS  (HEJOCTIDKEHMS) Pe3yibTaToOB
NeSTeIbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

e BHOCUTb KOPPEKTHUBBI B JIESITEIHHOCTh (B TOM YHUCJIE B XOJI BBITIOJHECHUS
(U3UYECKOT0 KCCIIENOBaHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
W3MEHUBIITNXCS CUTYaIlUl, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIITUX TPYTHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

e CTaBHUTh CeOSI HA MECTO JPYTOro YEJIOBEKA B XOJI€ CIOpa WM JUCKYCCUU
Ha HayYHYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e TMPHU3HABAThH CBOE MPABO HA OLIMOKY MpHU pelIeHNU (PU3NUECKUX 3a/1au WU
B YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydeHuss B 9 KJjacce INpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMINUXCSI YMECHUM:

e HCIOJIb30BAaTh TMOHSTHUS: CHUCTEMa OTCU€Ta, MaTephalbHasi TOYKa,
TPAEKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUIECKOTO JABWKEHUS, Aehopmanus (yrpyras,
IJIacTU4yeckas), TPEHHE, I[EHTPOCTPEMHUTEIPHOE YCKOPEHHE, HEBECOMOCTbh U
neperpy3Ku, MEeHTP THKECTH, aOCOIOTHO TBEPIOE TEJO, IEHTP TSHKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMUYECKHE KOJeOaHWsS W BOJHBI, 3BYK, HH(pa3ByK u
yIBTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJMU30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBI HCITYCKAaHUS M TOTJIOMICHHUS, alb(a-,
0eTa- ¥ raMMa-u3IIy4eHus, U30TOIIbI, SACPHAs YHEPTeTHKA,

e paznau4YaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKEHHE, CBOOOJHOE MajeHUE
TeJ, PABHOMEPHOE JBIKEHHUE MO OKPY>KHOCTH, B3aMMOJICHCTBUE TEJ, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalolIMe U BBIHYK/ICHHbIC KOJIEOaHuUs),
pE30HAHC, BOJHOBOE  JIBUKCHHME, OTpPaXE€HHME  3ByKa, MPSIMOJUHEIHOE
pacupocTpaHEHHE, OTPAKCHUE M MPEJIOMIICHHWE CBETa, IMOJHOE BHYTPEHHEE
OTPa)KEHUE CBETA, PA3JIOKEHHE OEJIOr0 CBETA B CIIEKTP M CIOKEHHUE CIEKTPATbHBIX
I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHUE
JUHEWYATOro CIEKTpa U3JIYYCHHUS) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINUX JaHHOE (DU3NUECKOE SIBJICHHUC,

e pacrmo3HaBaThb IPOSBICHHE M3YYCHHBIX (U3UUYCCKUX SABJICHUM B
OKpY>KarolieM Mupe (B TOM uuciie (U3NYECKHUe SBJICHUS B MPUPOJE: MPUIIUBBI U
OTJIUBBI, ABUXeHUE TUIaHeT COJIHEUHON CUCTEMBI, PEaKTUBHOE JBUKCHHUE KUBBIX
OPraHU3MOB, BOCHPUSITUE 3BYKOB >KMUBOTHBIMM, 3E€MJICTPSICEHHE, CEHCMHUYECKHUE
BOJIHBI, I[yHAMH, X0, IIBETa TeJI, ONTUYECKHUE SIBJICHUS B MIPUPOJIE, OMOIOrHIECKOe
JEUCTBUE BUIUMOTO, YJIbTPadUOIECTOBOTO U PEHTTCHOBCKOTO M3JIyUYCHH,
€CTEeCTBEHHBIN PaJUOAKTUBHBIA (POH, KOCMHUYECKHE JIy4d, pPaIuOaKTHBHOE
U3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJWOAKTUBHBIX H3JTy4CHUN Ha
OpraHu3M 4YeJIOBEKa), IPU ITOM MEPEBOAUTH MPAKTHUECKYIO 33/Ja4y B y4YCOHYIO,
BBIJICNISITH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHK) (PM3UUECKUX SBICHHM;

e OIKCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCTIOJIb3YsI
dbuznyeckrue BeTUYUHBI (CpeIHsIi W MTHOBEHHash CKOpPOCTh Tela TIpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, EpPEMENIEHUE, MyTh, YIIIOBAasi CKOPOCTh,
CWJIa TPEHHS, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TajcHUS,
BEC Teja, WMITYJIbC TeJla, UMITYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTH,
MOTEHIIUAJIbHAsl DHEPrusi Tejla, TOJHITOr0 HaJ TMOBEPXHOCTHIO  3EMJIH,
MOTEHIIUAJIbHASL DHEPIUsl CXKATOW MPYKUHBI, KUHETUYECKAas DSHEPrus, IOJHas
MEXaHHUYECKas dHEPIus, IEPHUO U YacTOoTa KOoJaeOaHUM, JUTMHA BOJIHBI, TPOMKOCTD



3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKAa3aTelb IMPEIOMIICHUS CPEAbl), MpPU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
00O3HAUYEHUS W EOUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTb (OPMYIIBI,
CBSI3bIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEJIMUMHY C APYTUMHU BEIMYUMHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

e XapaKTepU30BaTh CBOMCTBAa TeJ, (PU3UUECKHE SIBICHHUS W MPOIECCHI,
UCIIOJNIB3YS 3aKOH COXPAaHEHUS! SHEPTUH, 3aKOH BCEMHPHOTO TSATOTEHHSI, MPUHIUI
CYNEpHO3ULIMKA CHUJI, IPUHLHUII OTHOcUTENbHOCTH ['anmunes, 3akoHsl HbroToHa,
3aKOH COXPAaHEHUs UMITYJIbCa, 3AKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHbI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOe
BBIpaXCHHE;

e OOBACHATH (PU3UYECKUE MPOILIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallull IPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATH
IPUYUHHO--CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX IIAarOB
C omopod Ha 2-3 H3y4YEHHBIX CBOMCTBAa (PUBMYECKHUX SBICHUN, (PU3MUYECKHX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemath pacu€THble 3a7auyd (OMHMparoLIUMecss Ha cuctemMy wu3 2-3
YpaBHEHHUI), HCMONb3Ys] 3aKOHbl W (QOpPMyJbl, CBA3BIBAaIOIIKME (PU3HUECKHE
BEJIMUMHBI: HA OCHOBE aHajM3a yCIOBHUS 3aJaddl 3allMChIBATh KPATKOE YCIIOBHE,
BBISIBJISITH HEAOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U
bopMyIibl, HEOOXOAMMBIE [UIsI pPELICHUs,, MPOBOAUTH pacdy€Tbl W OLCHUBAThH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BETUUHHBI;

e pacmo3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOLIH
¢u3MYeCKUX  METOZOB, WCIIONB3YysS OMUCAaHWE HKCCICJOBAHMS,  BBIICIATH
IPOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPAaBWJIBHOCThH TMOPSIKA MPOBEICHUS
UCCIIEIOBaHMsI, JIelaTh BBIBOJBI, HMHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOAECHUN U
OTIBITOB;

e TMPOBOAWTH OMNBITHI TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUNA WM
bu3nuecKkux CBOMCTB TeNl (M3yyeHHE BTOpOro 3akoHa HplOTOHA, 3akoHa
COXpPaHEHHUSI DHEPTUHU, 3aBUCUMOCTH TEepro/ia KoJIeOaHU MPYKUHHOTO MasTHHKA
OT MaccChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTY/bl MajbIX
KoJie0aHuM, NPSAMOJIMHEHHOE PaclpOCTPaHEHUE CBETA, Pa3lIoKeHHE Oeoro ceera
B CIIEKTp, M3Y4YEHHE CBOMCTB H300paXeHHs B TUIOCKOM 3€pKaje W CBOWCTB
n300pakeHusi TpeaMera B coOuparolied JMH3e, HAONIOJACHUE CIUIOMIHBIX U
JUHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSTEIbHO COOMpPATh YCTaHOBKY M3
U30BITOYHOTO HaOOpa 00OpYyIOBaHUS, OMHUCHIBATH XOJ OIbITa U €r0 Pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;



e MPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpPeaeIIsis
CpeIHee 3HaueHUE M3MepsAeMOoil BennuuHbl ((POKYyCHOE paccTOsHUE cOOHMparoieit
JIMH3BI), 000CHOBBIBATH BEIOOP CIIOcO0a M3MepeHus (M3MEepUTEITHLHOTO IprOopa);

e MPOBOJAUTH HCCIEIOBAHUE 3aBUCUMOCTEM (PU3MYECKHX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JBIDKEHHU 0€3 HadallbHOW CKOPOCTH, Iepuoaa KoyeOaHun
MaTEeMaTHYECKOr0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yrja MaJeHHs M yria NpeJOMJICHUS OT Yyria MNajJeHus): IUIAHUPOBAaTh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJAE TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

e TMPOBOAWTh KOCBEHHBIC H3MEPEHUs (PUINYECKUX BEIMYUH (CpeaHss
CKOpPOCTb M YCKOpEHHE Tejla MpU PaBHOYCKOPEHHOM JBMKEHHM, YCKOpPEHHE
CBOOO/IHOTO MaJIeHUs], )KECTKOCTh MPYXUHBI, KOA(Y(PUIUEHT TPEHUs CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJeOaHui
MaTEeMaTHYECKOTO U TPYKHMHHOTO MAasTHHUKOB, OINTHYECKas cujia COOMparomien
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATh U3MEPEHHUS, CIAEYs MPEI0KEHHON
WHCTPYKIIUHM, BBIUUCISATH 3HAUYCHHE BEJMYMHBI M aHAIM3UPOBATH MOJYyYEHHBIE
pEe3yJIbTaThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHI;

e coOmoAaTh MpaBWia TEXHUKM O€30IacHOCTH TMpu  paboTe ¢
71a00paTOPHBIM 000PYIOBAHUEM;

e pa3iauuyaTh OCHOBHbBIE MPU3HAKK HM3YUYEHHBIX (U3MUECKUX MOJETeH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCYHBIH UCTOYHUK CBETA, Jyd,
TOHKAs JINH3a, TUTaHEeTapHasi MOJIeNIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO Spa;

e XapaKTepU30BaTh NPHUHIMUIBI JCUCTBUS W3YYCHHBIX TMPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOIl HAa HUX ONUCAHUS (B TOM 4YHCIE: CHHUIOMETP,
JATYMKU TIOJIOKEHUS], PACCTOSTHUS U YCKOPEHHUs, paKeTa, 3X0JI0T, OUKH, IEPUCKOII,
doToanmapar, ONTUYECKHWE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmoib3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

e HCIIOJIb30BATh CXEMbI U CXEMAaTHUHbIE PUCYHKU M3YyYEHHBIX TEXHHUUECKUX
YCTPOMCTB, H3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MpHU
pelIeHnn y4eOHO--TIPaKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl I MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIieHt JIMH3E,

e MPHUBOJIUTH NpUMEPHl  (HAXOAUTh HMHPOpPMAIMIO O  MpUMEpax)
IPAKTUYECKOTO MCMOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM JKU3HU JIs
oOecrieueHuss OE30MAaCHOCTH TpPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH



yCTPOMCTBAMH, COXPAaHEHHUS 3I0POBbsl U COONIONECHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

e OCYIIECCTBIIATh TOUCK WH(OpMaruu (GU3HUECKOTO COACpKaHUA B
HHTepHeTe, caMOCTOATENBHO (OPMYIUPYSl MOUCKOBBIM 3ampoc, HaXOAWTh IYTH
OIpeNeNeHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpMAIMK Ha OCHOBE MMEIOIIUXCS
3HAHUI U JOTIOJHUTEIbHBIX UCTOUYHUKOB;

e HCIIOJIb30BATh MPH BBHIMIOJHEHUHU YUEOHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUECKOro CoAep KaHus, CIPAaBOYHbIE MaTepUajbl, PECYPChl CETH
WnTepHer, BnaxeTy NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
UH(pOpPMaIIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
UH(pOpPMAMU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUYECKOTO COAEpPKaHUS, IMyOJIUYHO
IIPEACTABIATh PE3YJbTATHl MPOEKTHOM WM HCCIEN0BATEIbCKON JIESITEIBHOCTH,
IIPY STOM I'PaMOTHO MCIIOJIb30BaTh U3yUYEHHBIN MTOHATUIHBIN anmapaTr u3y4acMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHUE MPE3CHTAMEH C y4ETOM
0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.



9 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
Ne Jdom. nudpoBLIe
Tema ypoka Kourpoabnbie IIpakTnueckue bp
n/n Bceero 3aJaHue  oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 Mexanndeckoe ABHKEHUE. MatepuaabHas 1 51
Toyka. CHucTeMa OTCUYETA.
bubmuorexa [JOK
2 I1epememienue. 1
peMett https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOIMHENHOE NBIKECHHE 1 bubnmorexa [IOK
P p a https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IpsIMOJIMHEIHOE ABHKEHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO
6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOPOCTH
JIaGoparopnas padora "Onpenenenne
7 CKO peHI/ISII) Tenellj Ipu aBHopCKO €HHOM 1 1 bubnnorexa [IOK
YCrop PP . yerop " https://m.edsoo.ru/ff0adb18
JBVKEHUY 110 HAKJIOHHOW IIJIOCKOCTH
8 CBobOoauoe nagenne tein. OneiTel [annnes 1
PaBHOMEpHOE ABUKEHHUE II0 OK HOCTH.
9 Ilepuon E'—IaCTOTa 00 ameHmpJ};);I{HeﬁHaz 5 1 bubmmorexa LOK
P p ' https://m.edsoo.ru/ff0ae176
yTII0Basi CKOPOCTH
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE 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

bu6mmoreka [IOK

11 [TepBrrit 3akon HeroToHa. Bektop cutbl httos://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHoelicTByIOIIAs cHUJia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herorona. Cynepno3uiius Cui E;:f;jj;f;igﬁ}; 026982
14 Pemenue 3aga4 Ha NPUMEHEHUE 3AKOHOB bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocti. Jaon I'yka ngs?;lr?]?:cli(szgr(alllfanecaZ
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopnas pabota «Onpenenexnue bubnnoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexka [JOK
18 Cina Tpetis https://m.edsogru/fanf738
bubnunoreka [JOK
19 Pemenue 3anay no Teme «Cuma TpeHUS» httos://m.e dsogru 1F0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
KO3 pUIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau nmo treme "3akonsl HeroToHA. bubnuorexa [JOK
Cuna ynpyroctu. Cuna Tpenus" https://m.edsoo.ru/ffOafb8e
29 Cuia TSOKeCTH U 3aKOH BCEMHUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO TAJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "J[BIKeHHe Tell BOKPYT
23 rpaBUTaIlMOHHOTO IeHTpa (ComHeuHas
cuctema). ['anaktuku"
24 Pemenue 3amau mo teme "Cuita TSHKECTH U bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

3aKOH BCEMUPHOIO TATOTCHUS"

https://m.edsoo.ru/ff0af5f8

IIepBas kocMHu4eCKask CKOPOCTb.

bu6mmoreka [IOK

25 HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepuabHOM TOUKH.
26 AGcomoTHO TBEpIOE Tesio. PaBHOBecHe bubnnoreka [HOK
TBEPAOIO TeJa C 3aKPEIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpAaIICHUS
27 MowmenT cuibl. LenTp TspkecTn
28 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
29 ,,Mﬂ BIE)KGHI/IC P bubnnoreka [JOK
eRAHreeros A ' hitps://m.eds00.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbHas pabota mo teme
30 "™ P P — bubnuotexa [JOK
exaHI/I‘I?CKOG JIBHIKCHHC, https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nwmmynse Tena. UMnynbe cuiibl. 3akoH
31 . HMIT LZa Yupyroe un bubmorexa HOK
COXpareHus ya L pyT https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoJeicTBIE
39 Pemrenue 3amau mo reme "3akoH coXpaHEeHUS bubnmoreka [JOK
nMITyibca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(pepeHus "PeakTuBHOE IBIKEHUE
B IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanuueckasi paboTa U MOIITHOCTh https://m.edsoo.ru/F0b0ag4
35 PaboTa cuitbl TSKECTH, CUIIBI YIIPYTOCTH U bubnnorexa [JOK

CHJIbI TPCHUA

https://m.edsoo.ru/ffOb0db8



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
https://m.edsoo.ru/ff0b0db8

JlabopaTopHas pabora «OnpeneneHue
paboThI CUJIBI TPEHHSI ITPH PABHOMEPHOM

36
JBWKEHUHU TeJjla M0 TOPU30HTATILHON
MTOBEPXHOCTH»
37 Csi3b dHEprun U padoThl. [loTeHIMabHAS
SHEPTHs
Kunernueckas sneprus. Teopema o bubnnoreka [JOK
38 .
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHUs SHEPTHH B MEXAHHUKE
40 Jlaboparopuas pabota «/3y4eHne 3aKkoHa bubmmoreka [JOK
COXpaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo0.ru/ff0b1858
42 3aryxaromue KoneOanus. BeiHyX1eHHBIC bubnuoteka [JOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnueckuil 1 Npy>KUHHBIM MAsITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh NIEPHOJIA
44 KOJIeOaHUH OT KECTKOCTH MPYKUHBI U MacChI bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue sHeprun Npu MEXaHUUECKUX
KOJIeOaHUAX
JlabopaTopHas pabora «OnpeaeneHne
46 '—IaCTOI")FI)I Hpne pfo a Kone6a§m71 MPY>KUHHOTO bubmorexa LHOK
pHoA 24 https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlabopaTtopHas padota «IIpoBepka
PTOPHELR POSED . bubmuorexa [JOK
47 HE3aBHUCHUMOCTH TIepHo/ia KoJaeOaHuii rpy3a,

IMOABCIICHHOI'O K HUTHU, OT MAacCCEI I'py3a»

https://m.edsoo.ru/ff0b197a



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

Mexanunueckue BoaHEL. CBOMCTBA

48 MEXaHWYEeCKUX BOJIH. [IpoqonbHbBIE U buGnnorexa LIOK
i https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpOM Tenie. CelicMuueckue BOJHbBI"
50 3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC
53 Ypok-koHpepeHus "YnbpTpa3ByK u bubnnoreka [JOK
nH(}pa3ByK B IPUPOJIEC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "3akoHbI coxpaHeHus1. MexaHnueckue bubmmorexa [OK
P " https://m.edsoo.ru/ffOb25f0
KoJ1eOaHus U BOJHBI
Kontponbhas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHn4yeckre KojaeOaHus u
BOJIHBI"
DneKTpOMarHuTHOE MoJe. bubnuoreka [IOK
56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH
Ypok-koudhepenmus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcosib30BaHne bubnuorexa [JOK
3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
59 VYpok-uccnenosanue "M3ydeHue cBONCTB bubnmnorexa [JOK

SJICKTPOMAardHuTHBIX BOJIH C ITIOMOIIBIO

https://m.edsoo.ru/ff0b2c6c



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
https://m.edsoo.ru/ff0b2c6c

MoOmIBHOTO TenedoHa"

Pemenue 3aga4d Ha OIpCaACIICHUC YaCTOThI U

60
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHasi IpUpoaa CBETa. bubnmoreka [JOK
CxopocTth cBeTa. BoiiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsamonuneitnoe
62 acnpocTtpaHeHue csera. 3armenus CoiHia bubmmorexa LOK
pacHpocIp ' https://m.edsoo.ru/ff0b3658
u JlyHbl
3aKoH oTpakeHHs cBeTa. 3epkajna. Pemenue
63 3aJ1a4 Ha IPUMECHECHHE 3aKOHA OTPaKCHHUS bubmmorexa [JOK
P P https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS bubnnoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 chonwoéﬂ?&e nonHorpo BHYTPEHHETO bubmmorexa [OK
yP https://m.edsoo.ru/ffob3c5e
OTpaXeHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopnast paborta "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPEITOMIICHHUST CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexao""
VYpok-koupepenius "Mcnonp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 JIna3el. OnTHYECKAs CHJIa JIUMH3BI
https://m.edsoo.ru/ff0b3f2c
. bubmuotexa [JOK
69 [TocTpoenne n300pakeHHiA B JTMH3AX 1

https://m.edsoo.ru/ffOb444a



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

JlabopaTopHas pabota "OnpeneneHue

70 (hOKYCHOTO PACCTOSIHUS M ONITUYECKON CHJIBI bubmmorexa [JOK
~ https://m.edsoo.ru/ff0b4206
cobuparomei TUH3bI1"
71 Ypok-koHpepeHmus "OnTuieckie TMH30BbIC bubnmoreka [JOK
npudopsr" https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koupepennus "edexrsr 3penus. Kak
COXPaHUTh 3peHue"
Pasnoxxenue 6enoro csera B criekTp. OMBITHI
74 Herotona. CrnoxeHnue crieKTpalibHbIX [[BETOB. bubmmorexa [JOK
https://m.edsoo.ru/ffOcOf4c
Jucnepcus ceera
JlaGopatopnas pabdota "OnbITh O
75 Pa3NoKEHUIO OEIOTo CBETa B CIIEKTP U bubnuoteka [JOK
BOCIIPUATHUIO L[BETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0ICHNH uepe3 [BETOBbIe (UIbTPHI"
Ypok-nipakTukyM "BoiHOBBIE CBOMCTBA
76 cBeTa: AMcIepcus, MHTepdepeHuns u
nudpaxus”
77 OmnsiTel Pe3epdopaa u miianerapHas Moeb bubnmoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atroma bopa
79 Hcnyckanue 1 MOTJIOLEHUE CBETa aTOMOM. bubnuorexa [IOK
KBanTe1. JInHElHUaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabnroneHre CrieKTpoB bubmuotexa [JOK

UCIyCKaHus'"

https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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

bu6mmoreka [IOK

81 PAZMOAKTHEHOCTE 1 €€ Bit hitps://m.eds00.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
MOJIEIIb https://m.edsoo.ru/ff0c18ac

83 PanuoakTtuBHbIe peBparnienus. 30Tombl bubmmorexa LIOK

https://m.edsoo.ru/ff0clal4

84 Pemenue 3amau no reme: "PanuoakTuBHBIC bubnuorexa [JOK
npespaiieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmana

86 Ypok-koHpepenus "PagnoakTuBHbIC bubnuorexa [JOK
W3JIy4€HUS B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiu. 3aKOHbI COXPaHEHUS bubnnorexa [HOK
3apsiJ0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX sifep. CBsi3b Macchl bubnunoreka [JOK
Y SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ampau no reme "fAnepueie peakuun"

90 Peakiuu cunTe3a U neneHus saep. bu6mmoreka [JOK
Ucrounnku sueprun CoiHIa U 3BE3NT https://m.edsoo.ru/ffOc1e88
VYpoxk-koH(pepeHuus "SnepHas sHepreTUka.

91 JlercTBUA paJuOAKTUBHBIX U3Iy4YEHUN Ha
YKUBBIEC OpraHUu3MbI"

[ToaroroBka Kk KOHTPOIBHOU paboTE MO TeEMe

92 "DeKTpOMarHUTHOE TOJIE. bubnnoreka [JOK
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

93 KonTponbHas pabota mo Teme

"DJIeKTPOMarHuTHOE MOJIE.



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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

DneKTpoMarHuTHhIC BOJHBI. KBaHTOBBIE
sBJIeHUS"

94 [ToBTOpenue, o606menue. Jlaboparopusie 1 1 bubnunoreka [HOK
paboTsI 1o Kypcy "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenue

95 aCUETHBIX U KaYECTBEHHBIX 3a/1a4 10 TEME 1 bubmnorexa [IOK
}? | 8 https://m.edso0.ru/ff0c2572

TenuoBsle poneccsl
[ToBTOpenue, o6o0meHue. Pemenue
bu6mmorexa [IOK
96 pPacyeTHBIX M KaYECTBEHHBIX 3a7a4 110 TEME 1
o https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBeIX aBUTaTeiaci”
[ToBTrOopenue, o6o0menue. Pemenne

97 aCUETHBIX U KAYECTBEHHBIX 3a/1a4 10 TEME 1 bubmorexa [TOK
p a https://m.edsoo.ru/ff0c2b30
"KILJ] anexkrpoycTaHOBOK"

98 [ToBTOpenue, 0600menue. JlaboparopHsie 1 1 bubnunoreka [JOK
paboTsl 1o kypcy "CBeToBble IBICHUS" https://m.edsoo.ru/ff0c2c52
IToBTropenue, o6o0menue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B

- " bubnuoreka [IOK
99 mexanuke", "Komebauusa u BOJIHEI", 1
https://m.edsoo.ru/ff0c2d6a
"CseroBsie siBieHus", "KBanToBas u simepHas
¢uzuka"
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 99 27



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

