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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuszukar.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTaHU3ALMI0 H3Y4YCHHS
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXKIIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycraHaBIMBAaET paclpeiejieHue yueOHOro MaTepuana
1o rojam oOydeHus (10O KjaccaM), mpejjiaraeT NpUMEpHYI0 MOCIeq0BaTeIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SABJICHUN, W3yYyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI) KapTHUHY  MHpa,
MPEeNIOCTaBIsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (POPMHPOBAHWUU €CTECTBEHHOHAYYHOU T'PAMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU E€CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e HHTEPINPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHBIX opraHuzamusx Poccuiickoit ®eneparuu, peaau3yronmx



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHre HWHTEpeca M CTPEeMJICHUS OO0ydYaloluxcsi K HaydYHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS Kak pe3yJibTaTa H3y4YCHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHue 3HAHUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHU HAOIIOAATh PUPOIHBIC SBJICHHUS M BBIMOJHSATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE NMPUEMOB pabOThl ¢ MH(popManeld (HU3NIECKOTO COJEp KAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3NICCKON HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).



[Ipennaraemsplii B mporpamMme 1o (u3uke nepeueHsb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJEPXXAHME OBYUYEHUA
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOr0 JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe NpsiMOJIMHEWHOe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE O OKpYXHOCTH. Ilepmon m yactora oOpalueHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE 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 U 3aKOH BCEMUPHOIO TITOTEHUSA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocCTh U nieperpysKu.

PaBHOBecue marepuasibHON Touku. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas sHeprus cxkartou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME MNyTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

HabGnronenue nBM>xXeHMs Tejla o OKPY>KHOCTH.

HaOmronenne MexaHn4ecKux siBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM 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 paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

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.
HabitoieHue peakTUBHOTO ABUXKECHUS.

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 WIIN TEJIEKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHUSI OpyckKa WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

OmnpenencHue kKodphUIMeHTa TPEHUS CKOJIbKCHMUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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

Onpenenenue pabOThl CUJIBI  yOPYTOCTH TMpU TOABEME Tpy3a ¢
UCITIOJIb30BAaHUEM HEIMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUINTyAa. MartemMaTnueckui U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BroiHykaeHHole — konebanus.  Pe3zonanc.
Mexanuueckue BosiHbL. (CBOWCTBa MeXaHWYECKUX BOJH. [IpomonbHbie W



MOTIEpEYHble BOJHBI. JlMMHA BOJMHBI W CKOPOCTh €€ pachpOCTpaHCHHUS.
MexaHu4ecKkue BOJHBI B TBEPAOM TeJie, CEHCMUYECKUE BOJTHBI.

3Byk. I'pomMKkoCcTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHpasByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenme xoneOaHWMil TeJI IIOJ JEHCTBHEM CHJIBI TSKECTH M CHIIBI
YIPYTOCTH.
HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6mroneHune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
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Jlabopamopnvie pabomul u onvimaol.
1. OmpezneneHne dYacTOTbl M IepUojia KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OnpeneneHue 4acTOThl U Mepuoa KojaedaHu Mpy>KMHHOTO MasTHUKA.
3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJICOAHUN MOJBEIICHHOTO K HUTH
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
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH NPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Vcmolsib30BaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomel u onvimel.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.



JlyueBas  mogmenr  cBera.  Mcrounukm — cBera.  IIpsaMonuHelHoe
pacnpoctpaHenue ceeta. 3atmeHus: Connua u JIynel. Otpaxenue cera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHX CBETOBOAAX.

Jlmaza. Xom mydeir B JmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckoma. ['ma3 kak onrTuhyeckas cuctema. bin30pykKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CHEKTpalbHBIX UBETOB. JlMcepcust cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyyenune n300paxeHuil B IIOCKOM, BOTHYTOM U BBIIYKJIOM 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 6emoro 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 MPEJOMIIEHUS CBETOBOIO Jy4a 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 O BOCHPUSITHIO LIBETA MPEAMETOB NMpPH UX HAOJIOJACHUM 4Yepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas Mozenb atoma. Monens aroma bopa.
Hcnyckanue u norioiieHue ceeta atoMoM. KBanTtel. JInHelyaTbie CIEKTPHI.
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PagnoaktuBHOCTh. Anb(a, 6eTa- U ramma-uznydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HM3oronmsl. PaauoaxtrBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl M dHEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HA JKUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. ChekTp BOAOpoOA.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nytu (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO-00001AI0IINI MOTYJIb TIPEIHA3HAYEH JJISl CUCTEMATHU3aluN
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 o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM JAHHOIO MOIYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHas TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTrh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO IESATEIIBHOCTHBIM XapaKTep JAHHOTO pasliesia peajnu3yercs
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 Hay4YHbIE METO/IbI UCCIEOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YyuCIie 71 IPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, IPAKTUUECKOIO UCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHMs BCEX M3BECTHBIX BUOB
DHEPIUU.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne ¢pu3nku Ha ypOBHE OCHOBHOTO 00IEro 00pa30BaHUs HAMpPaBICHO HA

TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTAaTOB.

B pesynbrare uzydeHus: UMK Ha ypOBHE OCHOBHOT'O OOIIEr0 00Opa3oBaHUs Yy

oOyuarorierocss O0yayT c(opMUpOBaHBI CJEAYIOIIUE JIUYHOCTHBIE pE3ylbTaThl B
YacTu:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

- MPOSIBJIICHUE WHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOU
bu3nUecKoil HayKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaxJaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYKJICHUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTUKEHUU
busuKy;

- OCO3HaHUWE BAXXHOCTH MOPAIBHO-ITUUECKUX NPUHIMUIIOB B JACSATEIbHOCTH
Y4EHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ICTETUYECKUX KadecTB (U3MYECKOM Hayku: €€ TapMOHHYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HAHHUE IIEHHOCTH (PU3NUECKON HAyKH KaK MOITHOTO UHCTPYMEHTA TTO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYIbTYPHI;

- pa3BUTHME HAy4YHOW JI0003HATEIBLHOCTH, HHTEpEca K HCCIeN0BATEIHCKOMN
JEATEIIbHOCTH;

5) popMupoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 SIMOIUOHAJILHOTO 0JIArOMOJIYyYHS:

- OCO3HaHME IIEHHOCTH Oe30MmacHoro oOpa3a J>KU3HAU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MACHOTO TIOBEACHHS Ha
TpaHCIIOpTE, Ha JOporax, ¢ JJIGKTPUUECKUM M TEIJIOBBIM OOOpPYJIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMUPOBAHHOCTDH HAaBBIKA pe(dIICKCUU, TPU3HAHUE CBOETO MIpaBa Ha OLIUOKY U
TAKOTI'0 K€ MpaBa y JIPyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- AKTMBHOE YYacTH€ B pEIICHHM MPakTHYEeCKUX 3a7ady (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3alliK, TOpojia, Kpas) TEXHOJOTHYECKON U COIUaIbHON
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/e U (PU3NYECKUX 3HAHUM;

- UHTEpeC K MPAKTUYECKOMY HU3Y4YCHHIO TTPodeccHil, CBI3aHHBIX ¢ (PU3UKON;



e 7)3K0JOrM4€CKOro BOCIMTAHMS:

e - OpHWCHTAMS Ha TpPUMEHEHWE (PU3MYECKUX 3HAHWM IS pEelIeHUs 3a7a4 B
00JIacTU OKpYJKaloIeH cpejbl, IUIAHUPOBAHUSA TIOCTYIIKOB W OLIEHKH HX
BO3MOJKHBIX TOCJIEACTBUM JIJIsI OKPYKAIOIIECH CPEJIbI;

e - OCO3HaHHWE TJIOOATBHOTO XapakTepa JKOJOTHYECKHX MpoOJieM W MyTed uX
pELICHUS;

e 8) amanranumM K HU3MEHSIOUMIMMCH YCJIOBHUAM COLHUAJBHON U MPHUPOAHOU
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJICUCTBUM NIPU BBHITIOJHEHUU UCCIICIOBAHUN U MPOEKTOB
(U3HYECKOI HANPABIEHHOCTH, OTKPBITOCT OMNBITY Y 3HAHUSAM JIPYTHUX;

e - TOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSTEeIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHHUH, B TOM yucie (HOpMyIUpOBaTh
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHUE Je(PUIUTOB COOCTBEHHBIX 3HAHWUW M KOMIIETEHTHOCTEH B 00JacTH
busuky;

e - IUNJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

e - CTPEMJICHHE AHAJU3UPOBATH U BBIABIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKAa CBOMX JEWCTBHA C YYETOM BIMSHHS HAa OKPYXAWIIYIO Cpeny,
BO3MOYKHBIX INI00QIbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHUs mporpaMmbl Mo (GU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOydaromerocss OyayT cpopMHUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATEIbHBIC YHUBEpCAJIbHBIC YUeOHBIC NEHUCTBHS,
KOMMYHUKATHUBHBIC ~ yYHWBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHUBEpCAIbHBIC yUeOHbIE ICUCTBUS.

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornueckue aeiicTBMs:
e BBISBIATH M XapaKTEPU30BaTh CYIICCTBEHHBIE TNPHU3HAKK OOBEKTOB
(ssBIEHUN);
e YCTaHABIWBATh CYIICCTBEHHBIN MpU3HAK KiIacCU(PUKAIUUA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,
e BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEUMS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX ¥ HAOJIFOJEHUSAX, OTHOCSIIMXCS K (PU3UUECKUM SIBICHUSIM;



BBISIBJISITH MIPUUMHHO-CIICJICTBEHHBIE CBSI3M NPU HM3YyUYEHUU (PUINUECKUX
SBJICHUN U TPOIIECCOB, JEJaTh BBHIBOJABI C MCMIOJIb30BAHUEM AECTYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUYEHUH, BBIIBUTATh THUIOTE3bl O B3aUMOCBA3SX
(U3nUECKUX BETUYNH;

CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pelieHus yueOHOW (U3nYecKoi 3amgadu
(cpaBHEHHME  HECKOJNBKMX  BapHaHTOB  pEIICHUs, BBIOOp  Hambosee
MOJIXO/ISIIETO C YUETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBhle ucciieqoBare/LCKHe 1eiCTBUSA.

UCIIOJI30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
MPOBOAUTH MO CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECIIOMHBII
¢u3nyecKkuil  SKCIIEPUMEHT, HEOONbIIOE HUCCIeNoBaHHEe  (HU3HMUECKOTO
SIBJICHUS;

OLICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTH MH(OPMAIIUIO, TOTYYEHHYIO
B XOJI€ MCCJIEIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYJIUPOBATH OOOOIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JlajbHEHINee  pa3BUTHE  (DU3UYECKUX
IIPOLIECCOB, a TAKXKE BBIJABUTAThH MPEAMNONIOXKEHHUSI 00 X Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHATh PA3TMYHBIC METOABI, HHCTPYMEHTBI M 3alpOChl TPH TTOUCKE
orObope HH(POpPMAIUM WM JAaHHBIX C YYETOM MPEJIOKEHHOU Y4eOHON
dbusnueckoii 3a1auu;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CaMOCTOSTENIbHO  BBIOMpaTh  ONTUMAJbHYIO  (opMy  mpeacTaBICHUS
uHGOPMAITUN U WUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECTIOKHBIMU CXEMaMH,
TuarpaMMaMu, MHOU TpaduKoi U UX KOMOMHAITUSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC 1CHCTBUSA:

B XoAe O0OCyXJeHus y4eOHOro marepuaia, pe3yibTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 3aJlaBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOl TeMbl U
BbICKA3bIBaTh WJIEM, HAICJICHHbIE Ha pEIlIEeHUE 3aJayd U MOJJAepKaHHe
0aroxeIaTeaIbHOCTH OOIICHNUS;

COTIOCTABJIATH CBOM CYXKIEHUS C CY>KICHUSIMH IPYTHX YYaCTHHKOB TUANIOTA,
OOHapYXUBaTh Pa3INIKe U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTaBIATh PE3YJbTAaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);



MOHMMATh ¥ UCTIOJH30BATh MPEUMYIIECTBA KOMAHTHOW W WHAMBHIYaTbHON
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATD 1IeJT COBMECTHOM AEATEIbHOCTH, OPraHM30BbIBATh JEHCTBUS TI0
e€ JOCTIKEHHIO: PACHpPEeATh POIH, 00CYKIaTh MPOLECCHl U PE3yIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIIOJICH;

BBITIOJHATH CBOIO 4YacTh palOTHI, JOCTHTas KAa4eCTBEHHOTO pe3yibTaTa IO
CBOEMY HAIpPABIICHUIO U KOOPIUHHUPYS CBOM JIEUCTBUS C APYTUMHU YICHAMU
KOMaH/IbI;

OLIGHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHSL.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B AKU3HEHHBIX U YU€OHBIX CUTYaLUAX, TPEOYIOIHUX IS
penieHus (U3NIECKUX 3HaAHUI;

OpPUEHTHUPOBAThCA B  paA3JIMYHBIX  MOAXOAAX  MPHUHATHS  pPELICHUN
(MHAMBUAYaAJIbHOE, NPHUHATHE pEIICHHs B Tpynne, MPUHATHE pelIeHUu
TPYIIION);

CaMOCTOSITENIbHO COCTAaBJISTh AJTOPUTM pELICHUs] (PU3NYECKOW 3alaydl WU
[UIaHa HCCJENOBAaHUS C Y4YETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTHPOBATH MTPEAJIaraéMble BApHUAHTBI PEILICHU;
JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U Npeiararh IjaH €€ N3MEHEHNS,
OOBACHATH  NPHUYMHBI  JOCTWXKEHUA  (HEOOCTHXKEHMs)  pe3yJbTaToOB
NEeSTEIbHOCTH, JaBaTh OLIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHKCJIE B XOJ BBINOJHEHUS
(pu3UYEeCKOro HcCae0BaHus WM MPOEKTA) HA OCHOBE HOBBIX 0OCTOSITENBCTB,
U3MEHUBIINXCA  CHUTyallMif,  YCTaHOBJIEHHBIX  OIIMOOK,  BO3HUKIIMX
TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO JPYroro 4ejoBeKa B XOJI€ Cropa WM JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTHUKY JPYTOro;
MpHU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH pelIeHUuU (PU3NUECKHUX 3a/1a4 WU B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JPYroro.

HPEAMETHBIE PE3YJIBTATBI



K xoniy oOydenus B 7 Kjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

UCIIOJIb30BaTh MOHATHS: (U3HUECKUE U XUMUYECKUE SBJICHUS, HaOJII0ICHUE,
AKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHUIBI (U3HUYECKUX BEIUYHH, aTOM,
MOJIEKYJIa, arperaTHble  COCTOSIHMSL  BenlecTBa  (TBEpHOE,  JKHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBIXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSMOJIMHEHHOE), TPACKTOPHUS, PaBHOJCHCTBYIOMAsS cwia, aedopmarius
(ympyras, miacTu4eckas), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuyaTh sBiaeHUS (Auddys3us, TEIUIOBOE IBMKEHUE YACTHIl BEIIECTBa,
pPaBHOMEpPHOE  JIBH)KCHHE,  HEPaBHOMEPHOE  JBHJKEHHE,  HMHEpUUs,
B3aMMOJECHUCTBUE TEJ, PABHOBECUE TBEPIABIX TEI C 3AKPEIUIEHHOM OCBIO
BpalleHUs, Niepeiada JaBJIeHUus TBEPABIMU TEJaMU, KUIKOCTSAMHU U Ta3aMu,
aTMocepHOE JaBJiCHHE, IUJIaBaHWE TeJ, NPEBPAICHUS MEXaHUYECKON
SHEPTrUU) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSBJICHUE  W3YYCHHBIX  (DU3WUECKUX  SBJICHUM B
OKpYXalollleM MHUpe, B TOM 4Yucle (PU3MYecKue SBICHUS B MPHUPOJIE:
IpUMEPBl ABWKEHHSI C PA3JIMYHBIMA CKOPOCTSIMH B JKMBOM M HEKHUBOU
npupose, IEHUCTBUE CWIblI TPEHUS B TMPUPOJAE M TEXHHUKE, BIUSHUE
aTMOC(EpHOro JaBJIEHUS Ha YKMBOM OpPraHW3M, IUIaBaHWE pPbIO, pblyaru B
TEJIE 4YeJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 337auy B Y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3UUECKUX SBJICHUM;
OMKCHIBATh M3YYEHHBIE CBOMCTBA Tel U (U3UUECKHUE SIBICHHS, HCIOIb3YS
(¢u3nueckue BeIMUYUHBI (Macca, 00bEM, TNIOTHOCTh BEILIECTBA, BPEMS, yTh,
CKOPOCTb, CPEAHSISI CKOPOCTh, CUJa YNPYTrOCTH, CHJIA TSXKECTH, BEC Teia,
CUJia TPEHUs, JaBlieHHE (TBEPAOTO Tenla, )KUIKOCTH, Ta3a), BHITAJKUBAOIIAs
Cuia, MeXxaHuuyeckas paboTa, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI,
KOO (DUIIMEHT TOJEe3HOTO JECWCTBHS MEXaHU3MOB, KHHETHYECKas U
MOTEHUMAJIbHAS  DHEPrusi), TMpPU ONUCAHUM TPABUIBHO TPAKTOBATh
(UBUYECKHUI CMBICI MCIOJIB3YEMBIX BEJIMYMH, UX O003HAUCHUS U €UHUIIBI
Gu3NUeCKMX BETUYHMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
Gu3NUeCKyl0 BEIWYUHY C JPYTUMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3Yysl MpaBUJIAa CIOXEHUs Cui (BIOJb OAHOW MpsiMoil), 3akoH I'yka,
3akoH [lackans, 3akoH ApxuMmesna, MPaBWIO paBHOBecHsl phruara (Oioka),
«30JI0TOE€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHMUECKON IHEPTHH,
Opy 3TOM J1aBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3alKChIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;



OOBSCHATH (PU3NUYECKUE SBJICHUS, MMPOIIECCH U CBOMCTBA TEN, B TOM YHCIE U
B KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1—2 JIOrMUYeCKUxX
IaroB ¢ ONOpoil Ha 1—2 U3yYEeHHBIX CBOWCTBA (PU3NYECKUX SIBJICHUM,
(du3nYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7a4u B 1—2 AeMCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBaIONIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUA 3a/la4yH
3alUChIBaTh KPATKOE YCJIOBHE, MOJCTAaBIATh (PU3NYECKUE BEIUYMHBI B
(GopMysnBl ¥ HPOBOAUTH PACYETHI, HAXOAUTh CIPABOYHBIE JIaHHBIE,
HEOOXOoAMMBIE JUIsl  pElIeHus  3aJay, OLEHHWBAThb  PEATUCTUYHOCTH
MOJIy4€HHOUW (PU3NUEeCKON BETUYHHBI,

pacrno3HaBaTh INpOOJEMBbI, KOTOPbIE MOYXHO pEIIUTh IPU  I[TOMOIIU
(u3nYeCKUX METO/0B, B ONKCAHUU HCCIEAOBAHUS BBLICIATH IPOBEPSIEMOE
IOpEeanoJiokeHue (TUIOTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKM B XOJ€ OIbITA, JENaTh BBIBOJABI IO €ro
pe3yJibTaram;

IPOBOJIUTH OIBITHI 110 HAOMIOACHNUIO (PU3UUECKUX SIBICHUN WIN (PU3NUECKUX
CBOMCTB Ten: (OpMyJIHpOBaTh MNPOBEPSAEMbIC MPEIIOIOKEHUS, COOUpPAThH
YCTAaHOBKY M3 MPEMJIOKEHHOTO0 00OpYIOBaHHUS, 3alUChIBaTh XOJ ONBITA U
bopMyIUpPOBATH BHIBOJIHI,

BBIIOJIHSTH IPSIMbIE U3MEPEHUSI pACCTOSTHUS, BPEMEHH, MacChl Teja, 00bEMa,
CWIbl M TEMIIEpaTypbl C UCIOJIb30BAHUEM AaHAJIOTOBBIX U IIU(PPOBBIX
npuOOpOB, 3alUChIBaTh I[OKa3aHHUA NOpUOOPOB € YUYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3NUYECKOW BEIUYUHBI OT
ApYyrol C UCHOJB30BaHWEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBIXKYILETOCs TeJla OT BPEMEHM JIBUYKEHHUS Te€Ja, CUJIbI TPEHUS
CKOJIbKEHUSI OT Beca Tejla, KauecTBa OOpaOOTKM MMOBEPXHOCTEH Ten U
HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIONIAAX CONPUKOCHOBEHUS TEJ, CHJIBI
YOPYTOCTH OT YJJIMHEHUS MPY>KUHBI, BBITAJKUBAIOLIEH CHUIIBI OT 00BEMa
NOTPY’KEHHOM YacTH TeJla U OT IJIOTHOCTHU JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeJa, OT TIJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TeNO, YCIOBUMU
MJIaBaHUs TeJ, YCIOBUM pPAaBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU Y4E€OHOTO HUCCIEAOBaHMs, COOMPATh YCTAHOBKY U BBIMOJIHATH
U3MEpPEHHUs, ClIeays MpeAJIOKEHHOMY IUIaHy, (UKCUPOBAaTh PE3yJIbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3UYECKMX BEJIUYMH B BUIE MPEIOKEHHBIX
TaOIUI ¥ TPAQUKOB, EIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;
IPOBOJUTh KOCBEHHbIE HW3MEPEHMsS] (U3MUECKMX BEJIMYMH (TJIOTHOCTH
BEILIECTBA )KUAKOCTU U TBEPJOTO TEJA, CUIIA TPEHUS CKOJIbXKEHUS, JABIICHHUE



BO3[yXa, BBITAJIKHUBAIOUIas CHJIa, JACWUCTBYIOIIash Ha TMOTPYKEHHOE B
KHUJIKOCTb TeJ0, KO3 (PUIMEHT MoIe3HOr0 NEHCTBUS MPOCTHIX MEXAaHU3MOB),
cienysi TPEMIOKEHHOM MHCTPYKUMU: TP  BBIIOJIHEHUH HU3MEpPEHUM
coOUpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHMCIIATH 3HAUEHUE UCKOMOM
BEJIMYHHBI;

coOI0aTh MpaBHJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUIIBI ACHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETp, COOOIIAOMIKECs COCyAbl, OapoMeTp, pblyar,
MOJIBWKHBIM M HEMOABMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTD;
XapaKkTepU30BaTh  MPUHIUNBl  JACHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HMX ONHCAaHUS (B TOM 4YHUCIE:
NOJIIUITHAKY,  YCTPOMCTBO  BOJONPOBOJAA, THUIPABIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, MOPILHEBOI HACOC, apeOMETpP), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (PU3MYECKHX SIBJIEHUH M HEOOXOOUMBbIE (DU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH IPUMEPHI (HaAXOIUTh HH(OPMALIUIO O TIPUMEpax) MPaKTUYECKOro
UCIOJb30BaHUSl (PU3MYECKUX 3HAHUH B IIOBCEAHEBHOM JKHU3HU IS
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIlEeHUHU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXpaHEHUS 3I0POBbs M COOIOCHUS HOPM IKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBIIATh OTOOp HUCTOYHUKOB uHpopmauuu B HWHTepHere B
COOTBETCTBUM C 33JJaHHBIM IOHCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOLINXCS
3HAHUA ® TYTEM CpaBHEHHUS PA3IMYHBIX HCTOYHUKOB  BBIJCIATH
uH(pOpPMaIIMIO, KOTOpas SBISAETCS MPOTUBOPEUYMBOM WM MOXET OBITH
HEJI0OCTOBEPHOM;

UCTIOJIb30BaTh IPH BBINOJHEHUHM Y4YEOHBIX 3aJaHUl HayYyHO-TOMYJSPHYIO
JIUTEepaTypy (pU3MUECKOro cojaepiKaHMsl, CIIPaBOYHBIE MaTEpHaJIbl, PECYPChHI
cetu  HWHTepHer, BnameTe NOpuéMaMu  KOHCIEKTHPOBAHUS  TEKCTa,
npeodpazoBanusi ”HGOPMALIUK U3 OJHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HCTOYHHMKOB HWH(MOpMAIMU (PU3NUECKOTO COJEPKaHUS, B TOM
qriciie MyOIMYHO JenaTh KpaTKue COOOIIEHUsI O pe3yibTaTaX MPOEKTOB WIH
y4eOHBIX HCCIIECIOBAaHUM, TPU ITOM TPAaMOTHO HCIIOJIb30BAaTh HM3yYEHHBIN
NOHATUWHBIA anmmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHHE
MPE3EHTALUEN;

IpU BBHINOJHEHUH Y4YeOHBIX TIPOEKTOB W HCCIEAOBAHUN paCIpenessTh
00SI3aHHOCTH B TpPYIIe B COOTBETCTBUM C TIOCTABICHHBIMU 3aJa4aMH,
CIeTUTh 32 BBHIMIOJHCHHEM IIJlaHa JIEHCTBWH, aJIeKBaTHO OIICHUBATH



cOOCTBEHHBIN BKJIag B ACATCIBbHOCTD I'pyHlIibl, BBICTPAUBATDH
KOMMYHHKAaTHBHOC BBaHMOHGﬁCTBHe, YUUTBIBAsI MHCHHUC OKPYIKAOMIINX.

K xonny oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

HCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHUKEHUE
aTOMOB M MOJIEKYJ, arperaTHble€ COCTOSIHMS BEIECTBA, KPUCTAJUIMUYECKUE U
amop(HbIe Tela, HACHIIIEHHBIM U HEHACBIIIEHHBIN Map, BIAXHOCTh BO3/AyXa,
TEeMIlepaTypa, BHYTPEHHsISI DHEpPrus, TEIUIOBOW JBUTATENb, dJIEMEHTAPHBIN
ANEKTPUUECKUHN 3apsifl, DJIEKTPUUYECKOE TOJIe, MPOBOJHUKU U JTUAJICKTPUKU,
ITIOCTOSIHHBIN ANIEKTPUYECKUI TOK, MArHUTHOE TIOJIE;

paznuyaTh SABJICHHS (TEIUIOBOE pACUIMPEHHE M CXKaTue, TeIulonepeaaya,
TEMJIOBOE paBHOBECHE, CMayuMBaHUE, KAMWUISPHbIC SBJICHMS, HCIApEHUE,
KOHJIEHCAIUsl, IUIaBJICHUE, KpUCTauiM3alus (OTBeplieBaHUE), KUIICHUE,
Teruionepeaaya (TeIonpOBOAHOCTh, KOHBEKIUS, U3IyUYEHHUE), SJICKTPU3ALUL
TE€J, B3aMMOJICUCTBHUE 3apsA0B, NEUCTBUS AJIEKTPHUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBME MArHUTOB, JCWCTBUE MAarHUTHOTO TMOJIA Ha
IOPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas HWHAYKLHSA) MO OINHUCAHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX ITaHHOE
(pu3HUeCcKOe SBIICHUE;

pacmo3HaBaTh  NPOSIBICHHE  W3YYCHHBIX  (U3MUECKUX  SBICHUHA B
OKpY)XKaloIlleM MHpe, B TOM 4YHCIe (U3MUecKue SBICHUS B MPHPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KalWJUISIPHbIE SIBJICHUS B IPUPOJIE, KPUCTAIIBI
B npupoje, usnydenue CousHua, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBICHUS B
aTMocdepe, IEKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE MOJie 3eMJIH,
apeld mosrocoB, pojib MAarHUTHOTO MOJIA JJI JKM3HU Ha 3emJie, MOJIIPHOE
CUSTHUE, TIPU 3TOM NEPEBOIUTH MPAKTUUECKYIO 3a7auy B yUeOHYIO, BBIICIATh
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;

OMHCHIBATh W3YYCHHBIE CBOWMCTBA TEN W (PU3WUYCCKUE SBIICHUS, HCIIOJB3YS
¢usnyeckue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEPIHs, KOJIUYECTBO
TEIUIOTHI, y/IeJbHAas TEIIOEMKOCTD BEIIECTBA, yJIeIbHas TEIUIOTa IIaBJICHUS,
ylleabHas TeIoTa napooOpa3zoBaHus, yJeibHas TEIUIOTa CrOpaHUs TOILINBA,
KOA(G(UIIMEHT TOJE3HOTO ACHCTBHUS TEIUIOBOW MAIMHBI, OTHOCHUTEJbHAS
BJIQXXHOCTh BO3/lyXa, JJICKTPUUECKHUH 3apsiji, CHJIa TOKa, 3JEKTPUUYECKOE
HanpspDKEHUE, COMPOTUBIIEHWE MPOBOJIHUKA, YAECIbHOE CONPOTUBIICHUE
BEIECTBa, paboTa M MOIIHOCTh 3JEKTPUUECKOTO TOKA), MPU OMUCAHUH
NPaBWIBHO TPAKTOBaTh (PU3MYECKUII CMBICI HCHOJB3YEMBIX BEJIUYUH,
0003HAaYEHUs U E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIBI,



CBSI3BIBAIOINIME JAHHYIO (DU3WYECKYI0 BENMYMHY C APYTUMHU BEIMYWHAMH,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUMOCTEH (PH3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UUYECKUE SBJICHUS U MPOIIECCHI,
UCIIONb3Ysl OCHOBHBIE TMOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUu
CTPOCHHSI BEIIECTBA, MPHUHIMI CYNEPHO3UIUHU MOJied (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsAja, 3akoH OMa Juisl ydacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs YHEPIUH, IIPU dTOM J1aBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMIMCHIBATH €0 MAaTEMAaTUYECKOE BBIPAKEHUE;
OOBACHATH (PU3MUECKUE IMPOIIECChl U CBOWCTBA T, B TOM YHCIE€ U B
KOHTEKCTE CHTYallMld MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHOCJIEACTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYEeCKUxX
miaroB ¢ omnopod Ha 1—2 W3Yy4YEHHBIX CBONCTBAa (DU3UUECKUX SIBJICHUMH,
(bu3HUEeCKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4d B 2—3 NEUCTBUS, UCIIOJIb3YS 3aKOHBI U (hOPMYJIbI,
CBA3BIBAIOIME (PU3MUECKUE BEIMYHMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauu
3aIAChIBATh KPATKOE YCIIOBUE, BBISIBIATh HEJOCTATOK JAHHBIX JJISI PELICHUS
3a/1auu, BbIOMpaATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE [JIsi €€ peIIeHUs,
IPOBOJUTH Pacu€Thl U CPaBHUBATH IMOJYYECHHOE 3HA4YeHHE (DU3NUYECKON
BEJIMYMHBI C U3BECTHBIMHU JIAHHBIMU;

pacro3HaBath NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU [OMOIIU
(GU3UYECKNX METOJOB, HCIOIb3Yysl OINKHCAaHUE WCCICIOBAHUS, BBIICIATh
IIPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHHUBATh MPABWIBHOCTH  IOPSAJIKA
IIPOBEICHUS UCCIENOBAHMS, €JIaTh BBIBOJIBL;

MPOBOAUTH OMBITHI MO HAOIIOICHUIO (PU3UYECKUX SBJICHUN WK (PU3NUECKUX
CBOMCTB TeJ (KanuJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHHS BO3/lyXa OT €0
00béMa, TemmepaTyphl, CKOPOCTH TpoIlecca OCTHIBAHUS M HATrpeBaHUS TMPHU
U3ITyYEeHUH OT IBETA U3JIyHarolieil (IOTrIomarolieii) moBepXHOCTH, CKOPOCTh
UCIIAPEHUS BOJBI OT TEMIEPATYPhl KUJIKOCTU U IUIOIIAIA €€ MOBEPXHOCTH,
JJEKTpU3alMsd Tel W B3aUMOJCHCTBHUE  JJIEKTPUUYECKUX  3aps/IOB,
B3aMMOJCUCTBUE MOCTOSIHHBIX MAarHWTOB, BU3YAJIM3alMs MATHUTHBIX MOJIEH
IIOCTOSIHHBIX MarHUTOB, JIEVUCTBUSI MArHUTHOTO TOJIS1 HA IPOBOJIHUK C TOKOM,
CBOKCTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENS TIOCTOSSHHOTO TOKA):
dbopMyIUpOBaTH MPOBEPSEMBIC MPEANOJIOKEHUS, COOUPaTh YCTAHOBKY W3
MPEAJIOKEHHOTO0 000pYI0BaHMS, OMKUCHIBATh XOJ ONbITa U (HOPMYJIUPOBATH
BBIBO/JIbI;

BBINOJIHATH MPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIIBHON BIIA)KHOCTH
BO31yXa, CHJIBI TOKAa, HANPSDKEHUS C MCIOJb30BAHUEM aHAJIOTNOBBIX
npuOOpOB M JAaTYMKOB (DU3UYECKUX BEIWYUH, CPABHUBATH PE3YJIbTaTh
U3MEPEHUH ¢ y4€ToM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH;



MPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOM BEIWYMHBI OT
Apyrol ¢  HWCHOJB30BaHHWEM  TMPSMBIX  H3MEpPEHUl  (3aBUCHUMOCTH
COIIPOTHBIICHUS IPOBOJIHUKA OT €T0 JJIMHBI, IUIOIIA I NOTIEPEYHOT0 CEUECHUS
U yJEJIbHOTO COIPOTUBIICHUS BELIECTBA NMPOBOJHMKA, CHJIbI TOKA, MIYILETO
yepe3 TMPOBOJHUK, OT HANpsDKEHUS Ha MPOBOJHUKE, HCCIIEIOBAaHUE
MOCIEAOBATEILHOTO W MApajUIeIbHOTO  COCAMHEHMA  MPOBOJHHUKOB):
IUIAHUPOBATh MCCIIEOBaHNE, COOUPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS,
clenysl IpPeJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3yJbTaThl IOJYyYEHHOU
3aBHCHMOCTH B BUJE TAOJMIl U rpauKOB, AEJIaTh BBIBOJBI 110 Pe3ybTaTam
HCCIJICTOBaHMS;

NPOBOAWTH KOCBEHHBIE H3MEpEeHHA (PHU3MUECKHX BeNUYMH (yJeibHas
TEIUIOEMKOCTb BELIECTBA, COIIPOTUBIICHUE IPOBOJAHUKA, pad0Ta U MOILIHOCTb
AJIEKTPUYECKOTO TOKa): IUTAHUPOBATh U3MEpEeHMUs, cobuparb
HKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, CII€Iysl TNPEJIOKEHHOM HHCTPYKLHHU, U
BBIYHCTISATH 3HAUCHNE BEIHUMHBI,

coOJI0/1aTh MpaBUiIa TEXHUKH O€30MacCHOCTH MpU padoTe ¢ JadopaTOPHBIM
000opy10BaHUEM;

XapaKkTepu30BaTh  MPUHIUIBl  JCHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHCAaHUs (B TOM YHCIE: CHCTEMA
OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIepMETP, BOJIBTMETD,
CUETYMK DJIEKTPUYECKOW HHEPrUH, SJICKTPOOCBETHTEIbHBIC MPUOOPHI,
HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
OPEIOXPAHUTEIH, IIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKA),
UCTIONB3YSl 3HAHUS O CBOMCTBaxX (PM3MYECKHX SIBICHUM U HEOOXOTUMBIC
duznyecKkue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTENIbHBIC
npuOOpHI MO CXEMaM M CXEMaTHYHBIM PUCYHKaM (KHUJKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JABUraTelb BHYTPEHHETO CrOpaHMus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI OJJIEKTPUYECKHX Ieneil ¢
MOCIIEOBATEIBHBIM U TApaJUICIbHBIM COSAMHEHHEM JJIEMEHTOB, pasiuyast
yCIIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETeil;

OPUBOJUTH IPUMEPHI (HaXOUTh MH(OPMALIHIO O TIPUMEpax) MPaKTUYECKOTo
UCTIONIb30BaHUsl  (PUBWYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH IS
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIlEeHUU ¢ MPUOOpaMU U TEXHUUECKUMU
yCTPOMCTBAMH, COXPAHEHHS 3JOPOBBS U COOIIOIEHUSI HOPM IKOJIOTHIECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATH MOUCK MHpOpMaluu (HU3HUECKOro coaepkanus B MHTepHere,
Ha OCHOBE HMEIOIIMXCS 3HAHUH W IMyTEM CPaBHEHHS JOMOJHUTEIbHBIX



HMCTOYHUKOB BBIACIATh MH(OPMALIMIO, KOTOPasl SIBJISIETCS MPOTUBOPEUYUBON
WJI MOKET OBITh HEJTOCTOBEPHOM;

e HCIOJIb30BAaTh IPU BBIIIOJHEHUU YYEOHBIX 3a/llaHUil Hay4YHO-TIOMYJIPHYIO
JIUTEpaTypy (pU3MUECKOro COAEpIKAHUS, CIPABOYHBIE MaTEpUaibl, PECYpPCHI
cetu MHTepHeT, BiageTp NpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CoO37aBaTh COOCTBEHHBIC NHCHMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
0000mass wuHPOpMaALUIO M3 HECKOJBKUX HCTOYHUKOB (DU3UUYECKOTO
COJIEpKaHusl, B TOM 4HUCi€ MyOJUYHO MPEACTABIATh PE3YyIbTaThl MPOEKTHON
WM UCCIIEN0BATENbCKON JESITENIBHOCTH, MTPU 3TOM I'PaMOTHO MCIOJIb30BaTh
W3YYCHHBI TMOHATHMHBIA  ammapar Kypca (U3MKH, COMPOBOXKAAThH
BBICTYIUICHUE IIPE3EHTALIUEH;

e IIPU BBIINOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOLECCOB pacHpelesTh OOS3aHHOCTH B TpPyHIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/la4aMU, CIEIUTh 34 BBINOJIHEHUEM ILJIaHA JIEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBAaThb COOCTBEHHBIM BKJAJ B
JESTeNIbHOCTh IPYIIbl, BBICTpaBaTh KOMMYHUKAaTHBHOE B3aUMOICHCTBUE,
HpPOSIBIISiSt TOTOBHOCTh pa3peniarh KOH(IUKTHL.

K xonny oOydenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

e HCNOJb30BATh TOHATHS: CHCTeMa OTCU€Ta, MaTepHalibHas  TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXAHMYECKOI'O JBIXKEHUS, Aedopmanus
(ynpyrasi, macTuyeckas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TMEPErpy3KH, LEHTP TKECTHU, aOCOIOTHO TBEPIAOE TENO,
LEHTP TAKECTU TBEPAOIO TeEJa, PABHOBECHE, MEXAHWYECKHE KOJIEOAHHs U
BOJIHBI, 3BYK, HHQPA3BYK U yJIbTPa3BYK, AIEKTPOMArHUTHbIE BOJHBI, IIKala
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJbHO30PKOCTh, CIIEKTPHI
UCIYCKaHMs U TOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3ydyeHUusi, U30TOIIbI,
AJlepHasi PHEPreTUKa;

e paznuyaTh SBJIEHHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE
IBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJMHEMHOE [BH)KEHUE, CBOOOJHOE
NaJeHUE TeJI, PAaBHOMEPHOE IBHMKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEAKTUBHOE JBWKEHHE, KoJjieOaTelbHOE [BWKEHUE (3aTyxarolue u
BBIHYKJICHHbIE KOJeOaHMs), PE30HAHC, BOJHOBOE ABUKEHHUE, OTPAXKEHUE
3ByKa, MPSMOJIMHEHHOE pPacHpOCTpaHEHHE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTpPa)KCHHE CBETa, pa3liokeHHue Oeroro cBeTra B
CHEKTP U CJIOYKEHUE CIEKTPAIBbHBIX LIBETOB, IUCIIEPCUSl CBETA, €CTECTBEHHAS
PaAMOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOTO CIEKTpa HU3IYyYEHHUS) IO



ONMMCAaHUI0O HUX XapaKTepHbIX CBOWCTB M HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaThb  IPOSIBICHUE  W3YYEHHBIX  (U3MUECKUX  SBJIICHUH B
OKpyXXarIlleM Mupe (B TOM YHUCIE (PU3NYECKHE SBICHHUS B MPUPOAE:
MPWINBBI U OTJIUBBI, ABMKEHUE TUIaHET COJIHEYHOM CHCTEMBI, PEaKTUBHOE
IBIKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KMBOTHBIMH,
3eMIIETPSICEHNE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 3X0, LIBETA TEJI, ONTUYECKUE
ABJIICHUS B TPHUPOJE, Ouonoruueckoe  JAEWCTBUE  BHJUMOTIO,
yIbTPaQHUOJIETOBOIO U  PEHTTEHOBCKOTO  M3IYyYEHUH, €CTECTBEHHBIN
paiMoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4H, paJHOAKTHUBHOE H3IyuYeHUE
MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE PAAMOAKTUBHBIX U3IyYEHUI Ha OPraHU3M
YeJloBeKa), NpU ITOM MEPEBOJUTh IPAKTHUUECKYIO 3aJady B Yy4eOHYIO,
BBIJIETISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUN;
ONUCHIBAaTh W3YYECHHbIE CBOMCTBA TE€I U (PU3NYECKUE SBIICHUS, HCIIOJIb3YS
(¢u3nueckue BETUYMHBI (CpPEelHssi W MIHOBEHHass CKOpPOCTb Tela IpHu
HEPaBHOMEPHOM JBUKEHUHU, YCKOpPEHHUE, IepeMEelIeHrue, IMyTbh, YrioBas
CKOpPOCTb, CHWJa TPEHHWs, CHUJA YIPYrOCTH, CHJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJeHUs, BEC Tela, HWMIYJbC Tela, HUMIYJIbC CHJIBL,
MexaHudeckas paboTa M MOIIHOCTb, MOTEHUHUANIbHAA »JHEPrus Tea,
MOJHIATOTO HAaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHLHAJIbHAs SHEPIHsl CHKaTou
MPY>KWHBI, KHHETUYECKAsl SJHEPTrUsl, MOJIHASI MEXAHUYECKasi SHEPTusl, MEPUO.L
M 4YacToTa KoJieOaHWM, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTb CBETa, IIOKa3aTelb MPEJIOMIICHUS Cpelbl), IpU ONHCAHUU
MpPaBUJIBHO TPAKTOBATh (PU3MYECKHI CMBICT MCHOJIb3YEMbIX BEJIMYHH,
0003HAYEHUA W €IWHULBI (PU3UYECKHX BEIUYHMH, HAXOIUTh (HOPMYIIbL,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3UUYECKUE SBJICHUS U TPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUsl JHEPruu, 3aKOH BCEMHUPHOTO TSTOTEHUS,
MPUHIUI CYNEPNO3ULUN CUJI, IPUHIUIT OTHOCUTEIbHOCTH ["anumnes, 3aKOHbI
Hpr0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3AKOHBI OTPAYKEHUS U ITPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsI0BOIO U MAacCOBOTO YHMCEN IPU SAEPHBIX
peakuMsXx, Mpuh H3TOM JlaBaThb CJIOBECHYIO (DOPMYJIUMPOBKY 3aKOHa H
3aMKUChIBaTh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUE TMpPOILIECChl U CBOWMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalud NPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHbIE CBSI3U, CTPOUTHh OOBACHEHHE U3 2—3 JIOTMUECKUX
IaroB C OMopod Ha 2-3 HU3Y4YEHHBIX CBOHCTBAa (DU3UUECKUX SBJICHUMH,
(u3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;



pemiath pacy€THbIE 3a/1a4n (ONMUPAOIIAECS HA CUCTEMY U3 2—3 ypaBHEHUH),
HCIIOJNIB3YS 3aKOHBI U (OPMYIIbI, CBS3bIBAONINE (PU3UUECKHE BEIMYMHBI: Ha
OCHOBE aHaJlM3a yCJIOBUS 33Jaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIIATH
HEJOCTAIOIIME WIN HU30bITOYHBIE JAHHBIEC, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOMUMBbIE ISl  PELICHUs, NPOBOAUTH pacuy€Tbl U  OICHHUBATH
PEATUCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NIECKON BEJTMYHHBI,
pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh TpU MOMOIIU
(U3NYECKUX METOAOB, HCIOJB3Yysl OINHMCAHUE HCCIEIOBaHMs, BBIIEIATD
OpOBEPSIEMOE  MNPEANOIOKEHUE, OLEHUBAaTh IPaBWIBHOCTh  HOpPSAIKa
MPOBEJCHUS HCCIEA0BaHNUs, AeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTAThI
HaOIIOICHUM U OIBITOB;

IPOBOJIUTH OIBITHI 110 HAOMIOACHNUIO (DU3UUECKUX SBJICHUN WIH (PU3NYECKUX
CBOMCTB Ten (M3ydeHHME BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs
SHEPruM, 3aBHUCUMOCTh IEpHOoJa KOJeOAaHWW NPYKUHHOTO MasTHHUKA OT
Macchl Tpy3a M KECTKOCTH TPYXKHHBI M HE3aBUCHUMOCTH OT AaMIUIUTY/IBI
MaJIbIX KOJeOaHUM, MPSAMOJMHEHMHOE pacHpOCTPAHEHHE CBETA, Pa3lioKEHUE
0eoro cBeTa B CHEKTP, U3YUEHHUE CBOMCTB N300paKeHUsI B INIOCKOM 3€pKajie
U CBOMCTB H300pakeHUs MpenMera B coOuparomied JiMH3e, HaOIroeHHe
CIUIOLIHBIX U JIMHEHYATBIX CHEKTPOB U3JIyUYEHHS): CAMOCTOATEIBLHO COOUPATh
YCTaHOBKY M3 U30BITOYHOIO HA0Opa 000pYyI0BaHUs, ONMUCHIBATH XO/1 ONBITA U
€r0 pe3ynbTaThl, POPMYITHUPOBATH BHIBOIBL;

IPOBOJUTH NPU HEOOXOJUMOCTU CEpPHUI0 TNPSAMBIX HU3MEPEHUH, Omperess
CpeqHee 3HaueHHe u3MepsieMol BelUuyuHbl ((POKyCHOE paccTosHUE
coOuparomieil  JIMH3bI), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEeHUs
(M3MEpUTENBHHOTO TTPUOOpPA);

OPOBOAUTh  HCCIEAOBAHHWE 3aBUCUMOCTEH  (U3NYECKUX BEIMYHUH C
UCIIOJIb30BaHUEM NPSIMBIX U3MEPEHHUH (3aBUCUMOCTB IyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM  JBMKEHMHM O€3 HaudaJbHOW CKOpPOCTH, MEpHoja
KoJe0aHUi MaTeMaTHYeCKOrO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpa)KE€HUsl CBETA OT yIJja MaJieHus W yria MpejJoMIICHUs OT yrila MaJeHUs):
IUIAaHUPOBAaTh  UCCIIEIOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh  YCTaHOBKY,
(uKCcHpOBaTh Pe3yNbTaThl MOJIYYECHHON 3aBUCUMOCTH (DPU3MUECKUX BEIMYUH
B BHJI€ TaOJIHII U TPAPUKOB, AEJIaTh BHIBOBI 10 pe3yJbTaTaM UCCIEIOBaAHUS;
POBOANUTH KOCBEHHBIE H3MEPEHUS (PU3NIECKIX BETUYHH (CPEIHSAS CKOPOCTh
U YCKOpPEHHE Tella TpPU PaBHOYCKOPEHHOM JIB)KCHHH, YCKOPEHUE
CBOOOJTHOTO TAJCHUS, KECTKOCTh NPYXKHUHBI, KOIPPUIIMEHT TpeHUS
CKOJIb)KEHUSI, MEXaHM4yeckas pabdoTa M MOIIHOCTb, YacToTa M TEepUoJ
KOJIeOaHUI MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB, ONITUYECKAsl CUIIa
coOuparolel JIMH3bL, PAJAUOAKTUBHBIA (DOH): IUIAHUPOBATH HM3MEPEHUS,



coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHMUS, CIIETYs
MPEMJIOKEHHOW  MHCTPYKLUMH, BBIYKCIATH  3HAYEHHWE  BEJIUYUHBI U
aHAJIM3UPOBATh MOJYUYEHHBIE PE3yJIbTaThl C YUETOM 3aJIaHHON MOTPEIIHOCTH
U3MEPEHUM;

coOI0aTh MpaBHJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nanyaTh OCHOBHBIC TMPHU3HAKM HW3YYCHHBIX (PU3UUECKHX MOJEJCH:
MaTepHalibHasi TOuKa, aDCOTIOTHO TBEPAOE TENO, TOUCYHBIN UCTOUHUK CBETA,
Jqyd, TOHKas JIMH3a, IUIAHETapHas MOJEeNb aTroMa, HYKJIOHHAs MOJEIb
ATOMHOTO $J1pa;

XapaKTEepU30BaTh  NPUHUUIBI  JEUCTBUS  M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HMX ONHCAaHUS (B TOM 4YHUCIE:
CIUIOMETp, AaTUUKH TOJIOKEHHUSI, PACCTOSTHUS U YCKOPEHUs, paKeTa, 9X0J0T,
OYKH, MEpUcKom, ¢oToanmapar, ONTHUYECKHE CBETOBOJbI, CIIEKTPOCKOII,
J03UMETp, Kamepa BuiibcoHa), HCNOB3Ysl 3HAHMS O CBOMCTBAaX (PU3MYECKHUX
ABJICHUN U HEOOXOAMMbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTUUYECKHUX IMPOLIECCOB IPU
pEelIeHNH y4eOHO-NIPAKTUYECKUX 3a]1a4, ONITUYECKHE CXEMBI JIJISl IOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie U COOUparomieit JTMH3E;

MPUBOAUTH PUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEPAX) MPAKTUUECKOTO
UCTIOJb30BaHUS  (PU3MYECKMX 3HAHUHM B IOBCEJAHEBHOM JKU3HHU JJIA
oOecnieueHrs 0€30MaCHOCTHU MPHU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 310POBbSI U COOJIOJEHUSI HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIIATh MOUCK MHPOpMaLuu (HU3HUEcKoro coaepxxanus B MiHTepuere,
CaMOCTOSITENIbHO ~ (OPMYJIUPYsl IOMCKOBBIA  3ampoc, HAXOIUTh NYyTU
OTpe/eNieHUus] JOCTOBEPHOCTH TMOJyYEHHOM MH(POpManuM Ha OCHOBE
MMEIOIIMXCS 3HAHUI U IONOJHUTEIbHBIX HCTOYHHUKOB,;

MCIIOJIb30BaTh MPU BBINOJHEHUN YYEOHBIX 3aJaHUil HAyYHO-TIOMYJIAPHYIO
JaUTEepaTypy (pU3MUECKOro Coaep KaHUs, CIPABOYHbIE MaTepUaibl, PECypChI
cetu MHTepHeT, BiageTp NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBanusi ”HGOPMALIUK U3 OJHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMaIlUM M3 HECKOJBKUX HCTOYHMKOB (PU3MYECKOrO COJEpkKaHus,
nyOJIMYHO TMPENCTaBIATh Pe3yJbTaThl MPOEKTHOM WM HCCIEA0BATEIBCKOM
JNEATENBHOCTH, IMIPU 3TOM T'PAMOTHO MCIIOJb30BATh U3YUYECHHBIN MTOHSITUWHBIN
anmapaTr Hu3y4aeMmMoro pasjena (QU3MKM W CONPOBOXIATh BBICTYILJICHUE
npe3eHTalnuen ¢ yuéToM 0COOEHHOCTE! ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  KonTpoabn IIpakTH4eck
oOpa3oBaTe/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
MexaHu4eckoe
bu6mmoreka [IOK
JIBIDKCHHE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €r0 6
ONMCaHUs o
BzaumoneiicTBue bubnmorexa LHOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tel
a6
3aKOHbI bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
ab
Hroro no paszneny 40
Paznen 2. Mexann4veckue KoJed0aHusi M BOJTHbBI
MexaHudeckue bubmmorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJIeOaHus
ab
MexaHudeckue bubmmorexa [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
ab
Hroro no pazneny 15

Pazpnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

3.1

DJIEKTPOMarHuTH
o€ 1oJie u
AIEKTPOMArHUTH
bI€ BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6
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Hroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUSA

3aKOHBI bubmuorexa [JOK

4.1 pacnpocTpaHeHus 6 2 https://m.edsoo.ru/7f41a4
CBETa ab
JIuH3b1 bubmuoreka [JOK

4.2 ONTHYECKUE 6 3 https://m.edsoo.ru/7f41a4
npubopbI a6
Paznoxenue bubmuoreka [JOK

4.3 0eJoro cBera B 3 2 https://m.edsoo.ru/7f41a4
CHEKTp ab

Hroro no pazaeny 15

Pa3pen 5. KBanToBbIe IBJIeHUSA

Hcnyckanue u bubnnorexa [JOK
51 MIOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
CroeHme bu6mmoreka [IOK
5.2 P 6 1 hitps://m.eds00.ru/7f41a4
aTOMHOTO si1pa
ab
P bu6mmoreka [IOK
53 P 7 1 1 hitps://m.eds00.ru/7f41a4
peakuu
a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
IToBTOpEHUE U
000061IeHNE bubmuoreka [JOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca (pU3MKH 3a a6
7-9 xinacc
Hroro no paszneny 9
OBIIEE
ECTB
KOJIMYECTBO 102 3 97
YACOB I1O

I[TPOTPAMME
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HNOYPOYHOE INIVIAHUPOBAHUE

Ne
n/

Tema ypoka

KoaunuecTBO 4acoB

KouTtpous
HbIE

Bce

ro
padoThI

IIpakTHyec
KHe
padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Jara
U3yYeH
U

Mexanunueckoe
JIBUKCHHUE.
MarepuanbHas
TOYKa

Cucrema
oTCYeTa.
OTHOCHUTEIHHOCT
b MEXAHUYECKOTO
JIBHOKEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0ad474

PaBHOMepHOE
MIPSMOJIMHEMHOE
JIBYDKEHUE

bubmuoreka [{OK
https://m.edsoo.ru/ff
0ad19a

HepasHomepHoe
MIPSAMOJIMHEMHOE
JBUKEHUE.
Cpennsis u
MI'HOBEHHasl
CKOPOCTh

[IpssMmonuneiHOE
PaBHOYCKOPEHHO
€ JIBUJKCHHE.
Yckopenue

bubnmorexa LIOK
https://m.edsoo.ru/ff
0ad8d4

CxkopocTb
MPSMOJIMHENHOTO
PaBHOYCKOPEHHO
T'O JIBIKCHHUS.
I'padux ckopocTH

JlaGoparopHas
paborta
"Onpenenenune
YCKOpEHUS Tesa
npu
PaBHOYCKOPEHHO
M JBM)KEHUU TIO
HAKJIOHHOM

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oadb18
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mIockocTu"

CBoOomHOEe
8 aJieHue Tel.
Onpitel I'anmunes
PaBHOMepHOE
JBIMOKCHUE T10
OKPY>KHOCTH.
[lepuon n bubnmoreka [JOK
9 4acToTa https://m.edsoo.ru/ff
oOparneHusl. 0ael76
JIunelinas u
yriioBas
CKOPOCTH
10 IenTpocTpemure
JIbHOE YCKOPEHUE
IlepBbiii 3aK0H Bu6mmorexa [IOK
11 Herotona. https://m.edsoo.ru/ff
BekTop cuiibt 0ae612
Bropoii 3akoH
HLI0ToHA. bubnunoreka LIOK
12 PasHoneiCTBYIO https://m.edsoo.ru/ff
Oae72a
mast CHiia
Tpertnii 3ak0H
T bu6nmorexa LIOK
13 Cyneprosmmus https://m.edsoo.ru/ff
0ae982
CHII
Pemenue 3agau
Ha TIpHMCHEHHE bubmuoteka [IOK
14 https://m.edsoo.ru/ff
3aKOHOB Oaeb6e
Hrrotona
Cina ynpyrocru. bubmmoreka IIOK
15 3axon I'ya https://m.edsoo.ru/ff
Oaeca2
Pemenune 3ama4
16 o Teme «Cuna
YIOPYTOCTH
JlaGopaTopHas
pabota bu6muoreka [IOK
17 «Onpenenenue https://m.edsoo.ru/ff
JKECTKOCTHU 0aee28

MPYKAHBDY
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bubnunoreka LIOK

18 Cuna TpeHus https://m.edsoo.ru/ff
0af738

Pemenue 3agau bu6nmoreka [IOK
19 o Teme «Cuiia https://m.edsoo.ru/ff

TpEHUsD) Oafa26

JlaGopaTopHas

paborta

"Onpesenene bubnmoreka [JOK
20 -, https://m.edsoo.ru/ff

Oaf8be

TPEHUS

CKOJIb)KeHUS"

Pemrenue 3amau

1o TeMe "3aKOHbI bubnuorexa [IOK
21 Herorona. Cuna https://m.edsoo.ru/ff

ynpyroctu. Cuia Oafb8e

TpeHus"

Cuna TsHKeCTH U

3aKOH

BCEMUPHOI'O bubnuorexa [IOK
22 TSTOTCHUS. https://m.edsoo.ru/ff

Yckopenue 0af044

CBOOOIHOTO

MaJICHUS

Ypoxk-

KOH(pepeHIUs

"JIBu>KEeHUE TET

BOKpYT
23 IPaBUTALlHOHHOIO

[EHTpa

(Conneunas

cucTema).

lanaxtukn"

Pemenue 3agau

no teme "Cuna bubmmoreka IIOK
24 TSDKECTH U 3aKOH https://m.edsoo.ru/ff

BCEMUPHOTO 0af5f8

TATOTCHHS"

IlepBas

OCMIIECKaS but6mmorekxa [IOK
25 https://m.edsoo.ru/ff

CKOPOCTb.

HeBecomocTs 1

0af33c
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IepErpy3Ku

26

27

PaBHOBecue
MaTeprabHON
TOYKH.
AOCOIIIOTHO
TBEPIOE TEJIO.
PaBHoOBecue
TBEPJIOTO TENA C
3aKpETUIEHHOI
OCBIO BpallCHUs.
MOMEHT CHUJIBL.
LenTp TsxecTn

PaBHOBecue
MaTeprabHON
TOYKH.
AOCOIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPAOIO Tena ¢
3aKpEIUIEHHON
OCBIO BpalllCHU.
MOMEHT CHUJIBI.
IlenTp TsHKECTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Oafe36

28

Pemenne 3amaqa
10 TEME
"MOMEHT CHIJIBL.
Hentp TsixecTn"

bubnuoreka [IOK
https://m.edsoo.ru/ff
0b02b4

29

ITonroroBka K
KOHTPOJIBHON
paborte 1o Teme
"MexaHn4ecKoe
JIBIDKCHHE.
BzaumopeiictBue

TCI

bubnmorexa LIOK
https://m.edsoo.ru/ff
0b0408

30

31

KoHntponbHas
pabota mo Teme
"MexaHn4ecKoe
JBHKCHHE.
BzauMmopeiictBue

TEI

Nmnynsc Tena.
NMiynsc cuisl.

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0b06ec

but6mmorekxa [IOK
https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
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3aKoH
COXpaHEHUs
HMITYJIbCA.
Yupyroe u

HEyMpyroe
B3alMOJIECIICTBUE

ObO7fa

32

Pemenue 3amaq
1o TeMme "3aKoH
COXpaHEHUs
umnyibca"

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b096¢

33

Ypok-
KOH(epeHIHs
"PeakTBHOE
JBHKEHHE B
MpUpoJIe U
TexXHHUKe"

34

MexaHndeckas
pabora u
MOIITHOCTB

bubnuoreka [IOK
https://m.edsoo.ru/ff
0b0a84

35

PaGora cuiibl
TSAXKECTU, CUIIBL

YIOPYTOCTH H
CUJIBI TPEHUSA

bubmuoreka [IOK
https://m.edsoo.ru/ff
0b0db8

36

37

38

JlaGopaTopHnas
paborta
«Omnpenenenue
paboTHI CHITBI
TpEeHUS TIpU
paBHOMEPHOM
JBUKCHHUH TeIa
o
TOPHU30HTAIIBLHOU
MTOBEPXHOCTH

CBs13b DHEpPrUM U
paloTHI.
ITorenuumanpHas
SHEPTHs

Kunernueckas
SHEPTHsl.
Teopema o
KHMHETHYECKOM
SHEPTHH

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0b0c32



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

39

3akoH
COXPaHCHHUS
DHEpPIrUu B
MEXaHHUKE

40

JlaGopaTopHnas
paborta
«M3yueHue
3aKOHa
COXpaHEHHUS
SHEPTUI»

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Obl12fe

41

KonebarennHoe
JBHKEHHUE U €TI0
XapaKTePUCTHKU

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b1858

42

3aryxatromue
KOJICOaHHS.
BrinyxienHbie
KOJICOaHHS.
Pe3onanc

bubmuoreka [{OK
https://m.edsoo.ru/ff
0b20f0

43

44

MareMaTH4eCKUi
U IPYKUHHBIN
MasATHUKH
Ypok-
HCCIIeIOBaHNE
«3aBHCUMOCTH
nepuoaa
KoJIeOaHuii OT
JKECTKOCTH
MPYKUHBI U
MaccChl Tpy3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff
0b197a

45

[IpeBpaienue
SHEPTUHU MPHU
MEXaHHYECKUX
KoJIeOaHMSIX

46

47

Jlaboparopnast
paborta
«Omnpenenenue
qaCTOThI U
nepuojaa
KoseOaHuit
MIPYXUHHOTO
MasiTHHKa

JlaGoparopHas

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oblaec

but6mmoreka [IOK



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

48

49

pabora
«IIpoBepka
HE3aBUCHMOCTHU
nepuoa
KoJieOaHuH Tpy3a,
MOJIBEIICHHOTO K
HUTH, OT MacChI
rpy3a»

Mexanndeckue
BoiHbl. CBOMCTBA
MEXaHUUECKUX
BOJIH.
[IponosbHBIE N
MONEPEeYHbIe
BOJIHBI

Ypok-
KOH(EpEeHIIHS
"MexaHn4ecKue
BOJIHBI B TBEPAOM
TeIe.
CelicMU4YecKHe
BOJIHBI"

https://m.edsoo.ru/ff
0b197a

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ob21fe

50

3BYK.
Pacnipoctpanenue
U OTpakKeHUE

3ByKa

51

Ypok-
HCCIICIOBAHUE
"HaOmroaeHue
3aBUCHMOCTU
BBICOTBI 3ByKa OT
YacTOTHI"

52

I'poMKoOCTB 3BYyKa
1 BBICOTA TOHA.
AKyCTHYECKUI
pe30oHaHC

53

Ypok-
KOH(EpeHIIH
"VapTpa3Byk u
nH(ppa3ByK B
MpUpoJIe U
TexHuKe"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

54

55

56

57

58

IToaroroska k
KOHTPOJIBHOU
pabote mo Teme
"3aKOHEBI
COXpaHEHHS.
Mexanndeckue
KoeOaHus u
BOJHBI"

KonTposbnas
pabora 1o Teme
"3aKOHEBI
COXpaHEHHS.
MexaHnndeckue
KOJICOaHMS U
BOJHBI"

DNEeKTPOMarHuTH
oe ToJe.
DNeKTpOMaraHuTH
bIC BOJTHBI

CsoiicTBa
AJICKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(EpEeHIIHS
"[MIkana
3JEKTPOMAarHuTH
BIX BOJIH.
Hcnonn3oBanme
AJIEKTPOMArHUTH
BIX BOJIH JIJISI
COTOBOM CBS3H"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b25f0

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ob2abe

bubmmoreka IIOK
https://m.edsoo.ru/ff
0b2fe6

59

60

Ypok-
HCCIIEIOBAHUE
"N3yuenue
CBOICTB
ANEKTPOMArHUTH
BIX BOJIH C
ITOMOIILIO
MOOHIBLHOTO
tenedona”

Pemenue 3agau
Ha OompeieTIeHue

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0b2c6ec



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

YaCTOTHI U JUTMHBI
3JEKTPOMAarHuTH
Ol BOJIHBI

61

DNeKTpOMarHuTH
as mpupoja
cBeTta. CKOpoCTh
cBeTa. BonHoBBIC
CBOICTBa CBETa

bubnuoreka [IOK
https://m.edsoo.ru/ff
0b31d0

62

HUctounukn
CBCTA.
[IpssMmonuneHoe
pacrpocTpaHeHue
cBeTa. 3aTMEHUS
ComHia u JIyHsl

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b3658

63

3aKOH OTpaKeHUS
cBeTa. 3epkaia.
Pemenue 3anau
Ha IpPUMEHEHHE
3aKOHA
OTpakKeHHUS CBETa

bubnuoreka [{OK
https://m.edsoo.ru/ff
0b38c4

64

[Ipenomiuenue
cBeTa. 3aKOH
MPETOMIICHHUS
CBeTa

bubmuoreka [{OK
https://m.edsoo.ru/ff
Ob3aea

65

66

ITonHoe
BHYTPEHHEE
OTpaKCHUE CBETA.
Hcnonb3oBaHue
MOJHOTO
BHYTPEHHETO
OTpaXEHUs B
ONTHYECKUX
CBETOBOJIaX

JlaGopatopHas
pabota
"HccnenoBanue
3aBHCUMOCTH
yria
MIPETIOMIICHUS
CBETOBOTO Jy4a
OT yIJia MaJieHUs
Ha rpaHuIe

bubmmoreka IIOK
https://m.edsoo.ru/ff
0b3c5c¢



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

"BO3yX-CTEKJIO

67

Ypok-
KOH(EepeHIIHS

"W cnoap30BaHue
IIOJIHOT'O
BHYTPEHHETO
OTpPAXKEHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOHH
ast CBsI3p"

68

JINH3EL
Onruueckas cuia
JIMH3BI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b3f2c

69

70

[TocTpoenne
M300paXCHUI B
JIMH3aX

JlaGopaTopHas
paborta
"Onpenenenue
(hoKycHOTO
paccTosHUS U
ONTUYECKOMN
CHJIBI
cobuparomei
JIUH3bI"

bubmuoreka [{OK
https://m.edsoo.ru/ff
0b444a

bubnuoreka [IOK
https://m.edsoo.ru/ff
0b4206

71

Ypok-
KOH(EpEHIIHS
"Onruueckue
JIMH30BbIE
npubops"

bubnmorexa LIOK
https://m.edsoo.ru/ff
OcOa7e

72

I'ma3 xak
OIITHYECKas1
cucTeMa. 3peHue

bubnmorexa LIOK
https://m.edsoo.ru/ff
0b4684

73

Ypok-
KOH(EpEHIIHS
"JlepexTsl
3penus. Kak
COXpaHUTh
3penue"”

74

Paznoxenne
0eJIoro cBeTa B
cnektp. OnbIThI

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c0f4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c

Hprotona.
Cnoxenue
CHEKTPaJIbHBIX
L[BETOB.
Hucnepcus cBera

75

JlaGopaTopHnas
pabota "OnbITHI
10 Pa3JI0KEHUIO
Oejoro ceera B
CIICKTp U
BOCHPHSTHIO
I[BETa IPEIMETOB
pH UX
HaOJII0CHUN
gepes [BETOBBIC

¢bubTper"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0OcOe2a

76

YPOK-IPAKTUKYM
"BoJIHOBBIC
CBOIICTBA CBETA:
JUCTiepcus,
uHTEephEpeHII
u qudpakmms”

7

OnpITHI
Peszepdopna u
ITaHeTapHas
MO/IEJTb aTOMa

bubmuoreka [{OK
https://m.edsoo.ru/ff
0c12a8

78

79

[Toctynate! bopa.
Monenp aToMa
bopa
Hcnyckanue u
MOTJIOIICHHUE
CBETa aTOMOM.
KBanTol.
JInneitgyaTeie
CIIEKTPBI

bubmmoreka IIOK
https://m.edsoo.ru/ff
0cl44c

80

81

YPOoK-TIpaKTUKYM
"Habmonenue
CIIEKTPOB
ucnyckanus"

PagnoakTuBHOCTE
U €€ BUIBI

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c1550

bubnunorexa LIOK
https://m.edsoo.ru/ff
0cl672



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672

82

Crpoenue
aTOMHOTO S/Ipa.

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

Hyxnonnas 0cl8ac

MOJIETTh

PannoaktuBHbIC Bbubmuoreka [IOK
83 MIpEeBpaILCHHS. https://m.edsoo.ru/ff

H3oTtonsr Oclal4d

Pemrenue 3amau

1o TeMe: Bu6muotexa [JOK
84 "p ' https://m.edsoo.ru/ff

a[[I/IoaKTI/IBH”LIe 0clbda

MIPEeBPAIICHUS

Ile
85 puoJ

noJiypacrnajaa

Ypok-

KOH(EepeHIHS

"PagroaKkTUBHBIE bubnunoreka LIOK
86 U3ITy4YeHUs B https://m.edsoo.ru/ff

npupone, 0c2126

MEIUITIHE,

TexHuKe"

Snepnnie

peakiuu. 3aKOHbI bubmmoreka [JOK
87 COXpaHEHUs https://m.edsoo.ru/ff

3apsAI0BOTO U 0Oclc58

MacCOBOT'O YHCEIT

DHeprus CBs3U

ATOMHBIX 516 bubmuorexa [IOK
88 C P https://m.edsoo.ru/ff

BS3b MAcChI U 0cld7a

SHEPTUHU

Pemenue 3anau
89 }:IO TeMe

SAnepHble

peakuun"

Peakuuu cunTe3a

U JEJNeHUS SOep. bubmuoreka [IOK
90 Ucrounuku https://m.edsoo.ru/ff

sHepruu CoHLIa 0cle88

" 3BE3]

Ypoxk-
o1 KOH(epeHIHs

"SAnepHas

OHCEPICTUKA.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

JeiicTBus
PaINOAKTUBHBIX
U3JIy4CHUH Ha
YKUBBIE
OpraHu3Mbl"

92

93

[ToaroroBka k
KOHTPOJIBHOU
pabote 1o Teme
"DNEeKTpOMarHuT
HOE TI0JI€E.
DJIEKTPOMArHuTH
bI€ BOJIHBI.
KBanToBbIE
siBJICHUS"

KonTposnbhas
pabora 1o Teme
"DJIeKTpOMarHuT
HOE T0JIE.
DNeKTpOMaraHuTH
bIC BOJIHBI.
KBanToBbIe
sIBJICHUS "

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c223e

94

IToBTOpEHME,
00001IeHHE.
JlaGopatopHsbie
paboThI 10 Kypcy
"BzanmoaencTBH
e Ten"

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c245a

95

96

IToBTOpEHME,
0000IICHHE.
Pemenue
pacyeTHBIX U
KauyeCTBEHHBIX
3aJa4 110 TeMe
"TemnoBbie
nporecch”

IToBTOpEHME,
00001IeHHE.
Pemenue
pacyeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 110 TEME

bubmmoreka IIOK
https://m.edsoo.ru/ff
0c2572

but6mmorexa [IOK
https://m.edsoo.ru/ff
0c2a22



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22

"KII/] TerioBbIx
nBuraresein”

97

[ToBTOpEHUE,
00o001IeHHE.
Pemenue
pacyeTHBIX U
KauyeCTBCHHBIX
3a7a4 10 TeMe
"KIT/I
AJIEKTPOYCTAHOBO

K

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c2b30

98

99

100

[ToBTOpEHHUE,
00o01IeHne.
JlabopaTopHbie
paboThI 1O KypCy
"CBeToBbIe
sIBJICHUS "

IToBTOpEHUE,
00o01IeHNE.
Pab6ora ¢
TEKCTAMH 110
TeMe "3aKOoHBI
COXPaHCHHUS B
MexaHuke"

IToBTOpEHUE,
00001IeHHE.
PabGoTa ¢
TEKCTaMH 110
teme "Konebanus
H BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c2c52

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oc2d6a

bubmmoreka IIOK
https://m.edsoo.ru/ff
0c2e82

101

[ToBTOpEHUE,
0000IIcHHE.
PabGora ¢
TEKCTaMH 110
Teme "CBETOBEIC
SABJICHHS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0c3044

102

[ToBTOpEHUE,
00o0IIcHHE.
Pab6oTa ¢
TEKCTAaMH 110
TeMe "KBanToBas
U siiepHas



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

¢uznka"

OBIIEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

102 3 27

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

. [epoimkun A.B. ®usuka. 9 kin.: yae6nuk / A.B.Ileppimkun, EM.I'yTHuK. - 6-€¢ U371,
crepeotunt. — M.: Jlpoda, 2019. — 319 c.

. Kupuk, JILA. ®uzuka. 9 kiacc. Pa3HOypOBHEBBIE CaMOCTOATENbHBIE U KOHTPOJIbHBIC
paboter — M.: MJIEKCA, 2018. — 160 c.

. AmutpueB A.C. Kak moHSTh CoxkHbIE 3aKOHBI PU3UKHU. 100 MPOCTHIX U YBIIEKATEIbHBIX
onbITOB A1 feTeit u ux ponureneit/A.C.Amutpues. — M.: Dtepna, 2009. — 216 c.

. EnoxoBnu A.C. CrnpaBounuk no ¢usuke m texuuke. I[locodue nmns ywammxcs. M.:
IIpocsemenue, 1976. - 175 c.

. Keccenbman B.C. ®u3zuka 3a Munyty/B.C.Keccenbman. — Mocksa: ACT, 2017. — 160 c.
. ®usnka. ToakoBbIN clOBaph MIKOJbHUKA U cTyAeHTa: yueb.mocodue / K.K.I'omoroHOB,
M.®.Kecamannbl, @.I1.Kecamannwl, A.W.Cypsirun; mnoa pea. K.K.I'omoroHoBa wu
B.H.KoznoBa. — M.: ITpocniekT, 2014. — 496 c.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

. [epeimkun A.B. @usuka. 9 ki. : yue6nuk / A.B.Ileppimkun, EM.I'ytHuk. - 6-¢ u3n.,
crepeotunt. — M.: Jlpoda, 2019. — 319 c.

. [IpumepHast ocHOBHasi oOpa3oBaTeIbHasl MpOrpaMMa OCHOBHOTO OOIIEro 0Opa3oBaHUs
1o ®I'OC (Tekcr)

. DenepanbHbIl  TOCYAAPCTBEHHBI 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO OOIIETO
oOpazoBanusi / MunuctepctBo obpazoBanusi u Hayku Poc. Denepanuu. — 6-¢ w3,
nepepad. — M.: [Ipocsemenue, 2017. — 61c.



4. dyngameHTanbHOE SIAPO cojaeprkaHus oOmiero oopasoanus / Poc. akaa. Hayk, Poc.
akan. oopazoBanus; moj pea. B.B.Koszmosa, A.M.Kongakosa. — 5-¢ u3z., nopab. — M.:
IIpocemenue, 2014. — 79 c.

5. Kupuk, JI.A. ®uszuka. 9 kiacc. Pa3HoypoBHEBbIE CaMOCTOSITENIbHBIE U KOHTPOJIbHBIC
pabotel — M.: MIJIEKCA, 2016. — 160 c.

6. bypoB B.A. u np. ®poHTanbHbIE 3KCHEPUMEHTANbHBIE 3aJaHUs MO (U3MKE. § KIL:
Hunaxt. matepuan. [locodue s yuutens / B.A.bypos, A..iBanoB, B.1.CBupuos;
ITon pen. B.A.bypoBa. — M.: IIpocsemienue, 1985. — 64 c.

/. Mapon E.A. OnopHble KOHCHEKTbl M pPa3HOYpOBHEHBbIE 3anaHus. K ydeOHHMKY st
oOmeoOpa3zoBarenbHbix yueOHbIX 3aBefeHuil A.B.Ileppimkun «®usuka. 9 xmacey. -
CI16: OO0 «Buxkropus mitocy, 2017. - 112 c.

8. I'ennenmreiin JI.O., Kupux JILA., I'enbdprar .M. Pemenue kiro4deBBIBX 3ajad IO
(du3uke 11t OCHOBHOM 1IKoJbI. 7-9 kmaccel. — M.: MJIEKCA, 2014. — 208 c.

9. Bnacoa K.H. Mup nayunoii ¢antacTuku Ha ypokax ¢usuku. M.: HM3maTenbcTBo
Axanemun negarornueckux Hayk PCOCP, 1963. — 142 c.

10. IMoxkpockuit C.D.OnbITh 1 HAOTIOSHUS B TOMAIIHUX 3aAaHusX 1o ¢pusuke. [Tocobue
s yuutenei. M.: MznarensctBo Akajgemuun negarormdeckux Hayk PCOCP, 1963. —
416 c.

11. IlpennonaBanue ¢usuku, paspuBatomiee ydeHuka. Ku.l Iloaxoapl, KOMIIOHEHTHI,
ypoku, 3aganusi / Coct. u mon pen. O.M.bpaBepman: Ilocobue mist yuuteneit u
MeToaucTOB. — M.: Acconnanus yuuteneut puszuku, 2003. — 400 c.

12. llpenogaBanue Qu3uku, paspuBaioiiee ydeHuka. KH. 2. — Pa3BuTue MBIIUICHUS:
oOlIue mpeacTaBlieHUs, 00ydyeHHue MBICIUTENbHbIM onepauusm / CocT. U noxa pen.
D.M.Bbpasepman: Ilocobue mist yaureneid 1 METOAUCTOB. — M.: Accolmanus yIuTeleu
¢busuku, 2005. — 272 c.

13. IlpenonaBanue ¢uszuku, pazpuBatomiee yuenuka. Ku. 3. opmupoBanue o6pa3Horo u
JIOTUECKOTO MBIIIUICHUSI, TTOHUMaHus1, namsatu. Paszputne peun / CocT. U mox pen.
O.M.Bbpasepman: Ilocobue st yauteneir u MeToaucToB. — M.: Accolmaiust yauTesieu
¢usuku, 2005. — 360 c.

14. PemanoBa B.W. pa3zBuTHe J0TMUE€CKOTO MBIIIJIEHUS yJalUuXcs Ipu o0ydeHuu (pusuke:
Kn. J{na yuurens. — M.: IIpocsemenue, 1985. — 94 c..: IIpocsenienue, 1993. — 288 c.
15. XpamoB FHO.A. ®usuka: buorpadgudeckuii cipaBoYHUK. — 2-€ U31., UCTIP. U JOTIOIH. —
M.: Hayka, ['maBHas pegakuus puznko-mMaremMaruueckoi aureparypsl, 1983. — 400 c.
16. [Iytuna H./l. Metonnyeckue maTepuansl s U3ydeHus GU3NKU U MOArOTOBKH K EI'D.
Apocnasib, OO0 «M3parenscko-nonurpadguyeckuii komrieke «Muauroy, 2019, — 122

C.



OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

1. http:www.fipi.ru/view/sections/223/docs/579.html — OI'D

2. http:www.fipi.ru/view/sections/222/docs/5789.html

3. DJIeKTpOoHHbIe 00pa3oBaTe/ibHbIe pecypchl N0 (pu3nke:

Hasanne caiita

Anpec caiita

AHHOTaLIUA

Poccuiickuit
00111e00pa30BaTeIbH
BIif mopTan

http://experiment.edu.ru

Hudopmanus 060 Bcex BUAax 00pa3oBaTebHON NPOIYKIUH U
YCIIyT, HOpPMAaTUBHBIX TOKYMEHTaX (BKJIIOYast O(UIMAIBLHBIE TEKCTHI),
COOBITHSAX 00pa30BaTEIbHON JKU3HH.

EnuHas kojekuus
UPPOBBIX
00pa3oBaTeNbHBIX

pecypcoB

http://school-
collection.edu.ru

B Kosmreknun npeacranieHs! HaOOpB! THPPOBBIX PECYPCOB K
0O0JIBIIOMY KOJIMUYECTBY YICOHHKOB, PEKOMEHIOBaHHBIX
Muno6pHayku PO k ucnonp3oBanmio B mkoiax Poccum,
WHHOBALMOHHbIE Y4eOHO-METOANYECKHE Pa3pabOTKH,
pa3sHooOpa3Hble TEeMaTHYECKUE U MTPEAMETHBIE KOJJIEKIINH, a TAKXKe
Jpyrue y4eOHbIe, KyJIbTYPHO-IIPOCBETUTEIBCKHE U TIO3HABATEILHbIC
MaTepHabl.

®enepanbHbIi LEHTP

http://fcior.edu.ru

Caiit ®LIMOP obecnieunBaeT KaTaTOTH3AIMIO HIEKTPOHHBIX

nH(OpMaLMOHHO- 00pa3oBaTEIBHBIX PECYPCOB PA3IMYHOTO THIIA 33 CUET
00pa3oBaTEIBHBIX WCTIONB30BAHMA INHOM MH(POPMANMOHHOM MOJETTH METaIaHHBIX,
pecypcos (OIIUOP) OCHOBaHHOM Ha ctanznapre LOM.

Caiit mist http://www.fizika.ru Ceropns caiit — 3to 60siee 2000 ¢aiinos: yueOHHUKH, TaOOPATOPHBIC
npernojaBarenei Y KOHTPOJIbHBIE Pa0OTHI, TECTHI, (PaKyIbTaTHB U MHOTOE-MHOTO€E

(u3MKY, ydammxcs u
UX poauTenei

JIpyroe.

College.ru: ®usuka

http://college.ru/fizika/

BbI MOXXeTe TOCMOTPETh B OTKPBITOM JOCTYyIIE y4eOHUK,
BKITIOUeHHBIN B Kypc "Otkpeitas ®usuka" (YUEBHUK),
opaboTaTh ¢ HHTEPAKTUBHBIMH Java-arieTaMy o Gpu3nke
(MOJEJIN), otBetuts Ha Bompockl (TECTBI). Pasmen ®U3UKA B
NHTEPHETE cozepxut 0030p HHTEPHET-PECypPCOB IO (DU3UKE.
Oxcnpecc-tectsl EI'D, cratbu u HoBocTH 0 EI'D .

T"azera «®uzuka»

http://fiz.1september.ru

lazera «®uzuka» u3gaarenbckoro aoma «llepBoe ceHTIOPs».

®denepasibHast
3a04yHas (HPU3HUKO-
TeXHUYECKas IIKoJIa
1py MOCKOBCKOM
¢uznko-
TEXHUYECKOM
UHCTUTYTE

http://www.school.mipt.ru

O3PTIII paboTaeT B TeCHOM TBOpUECKOM coTpyaaudectBe ¢ MOTU
W IpYyrUMHU 00pa3oBaTeNbHbIMU yUpexaeHusMu PO, peannzys
MpOTpaMMy HEIPEpHIBHOTO 00pa3oBaHMsA B IeNH "IIKOJIa —
YUPEXKICHUE JOBY30BCKOTO JIOMOIHUTEIBHOTO 00pa30BaHus —

BY3

HayuHno-nonynspHsIit
¢usnko-
MaTeMaTHYEeCKUil
xypaan "Kpant"

http://kvant.mccme.ru/

IepBblif B MUpe Hay4HBIN JKypHAII AJIS IIKOJILHUKOB, PACCUUTAHHBIN
Ha MacCOBOT'0O YUTATENs.
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(ApxuB HOMEpOB)

Iopran http://www.e- I'naBHas 3amaya paszgena GU3BUKA - oGbeauHUTS JII0ei

€CTECTBEHHBIX HAyK: | science.ru/physics HMHTEPECYIOIUXCH QU3NKOU M PEIOCTABUTE YATATESIM MaTEpUaIbl

Omsuka IO TEOPETUIECKOH (hH3HKe.

Beenenne B http://nano-edu.ulsu.ru Codepa HAHOTEXHOJIOTHI CUUTACTCS BO BCEM MHPE KITFOUCBOM TEMOi

HaHOTEXHOJIOTUH Ju1s TexHonorui XXI Beka.

WznarenscTBO http://metodist.lbz.ru/ Caiit MeTo4YeCcKOi CITyKOBI U3/1aTEIbCTBA OCYLIECTBIISET

BMHOM. 00paTHYIO CBA3b C YUUTENAMHU, CETEBYIO KOHCYJIbTAI[HIOHHYIO

JlaGopatopwust MOZICPXKKY MEJaroroB Kak criamu aBTopoB Bcex YMK, Tak u

3HAHUH. METOAMCTaMH U3JaTelbcTBa. Ha caifte GyHKINOHUPYIOT aBTOPCKHE
MacTepckue pa3padoTunkoB Y MK, B paMKax KOTOPBIX
HpeIararoTcs METOINYECKUEe MaTepHaIIbl aBTOPOB, (HOPYMEI C
YYHUTEISIMH, JTOTIOTHUTENIbHBIC JJICKTPOHHbIC IIPHIIOKECHUS B
CBOOOJHOM JIOCTYTIEe JUISL BCEX YUHTENeH, a TakiKe JICKTOPHH T10
Pas3IMYHBIM HAMPABICHUSIM HHpOpMATH3AIMH 00pa30BaHus U
OpraHu3aiiy o0y4eHHs: B OTKPHITON HH)OPMAIIMOHHON cpejie.

3AHUMATEJIBHA | http://elkin52.narod.ru/ CrpaHuIs! caiiTa yIUTENI-METOANCTA, 3aCITyKEHHOTO yanTenst PO

9 ®U3SUKA B Buxmopa Heanosuua Envkuna OyKBaIbHO IPOHU3AHBI

BOITPOCAX 1 IKCIIEPHUMEHTOM — AEMOHCTPALOHHBIM ¥ ()POHTAIBHBIM, IS

OTBETAX TM0003HATENBHBIX, — ONBITaMU-(pokycaMu. OOCYKIar0TCs IPOOIEMBI
dKCIIepuMeHTa 1 Teopud. OUeHb MHOTO MaTepuaja K ypoKaM B BHIC
MOJIE3HBIX HAOIIOACHUI U pacCy X IeHUH.

KIIACCHAS http://class- Caiit Enenvt Anexcanoposmvi Banounoil, AHTEPECHBIH U IS

OU3UKA fizika.narod.ru/index.htm YUYHUTENEeH, U Ul YIEHUKOB (4TO MOCMOTPETh, YEM YBICUYBCS, YTO
no4urtaTsb). HeoObIYHEIC MaTepuaibl K ypoKaM, B OCHOBHOM ISl 7-TO
1 9-T0 KJ1accoB (Hampumep, ONTHYSCKUE HILTFO3HHU ), MHOTO
JIOMAIITHUX KCIICPUMCHTAIBHBIX 33 IaHH.

OU3UKA B http://physics.nad.ru/physics | JlecsaTb oueHb KpacHUBBIX aHUMALMIA IO OCHOBHBIM pazzenam GH3HKU

AHUMALMSIX .htm. — MEXaHHUKe, TePMOIUHAMUKE, OITHKE, JICKTPOMarHETH3MY.

VYuebHo- http://nau-ra.ru/ Hudporas nabopaTtopus no ¢pusuke. PekomeHnammm no padore ¢

pa3BiIeKaTeTbHBII muQpoBoii TabopaTopuelt (BHICOPOIHKH).

nopTaJt JUisl JIeTeH,

yuuTenel, u

ponuTeneu.

4. Jlns moaroroBku k 'HA u EI'D:

DegepanbHbIi MHCTUTYT
neJaroru4eckux usMepeHui

http://www.fipi.ru HuopmarusHsle, aHAIIMTHICCKUE, y4eOHo-

METOJMYECKHEe W HWH(POPMANUOHHBIE MaTEPHAIIBL,
KOTOpbIE  MOTYT OBITh  HCIOJB30BAHBI  MPHU
OpraHm3aly y4eOHOro mpoiecca U TOJTOTOBKE
yuanuxcs kK [UA u EI'D

OdunnanbHblii HHGOPMAIMOHHBIH
nopraJj EqMHOro rocyfapcrBeHHOro
JK3aMeHa

http://ege.edu.ru

®egepanbHblii nopraua «Poccuiickoe
o0pa3zoBaHue»

http://www.edu.ru

oIy «®DenepanbHbIi LEHTP
TEeCTHPOBAHUSD

http://www.rustest.ru

Caiit nHGOPMALMOHHON NOJAEPKKH
Enunoro I'ocynapcrBeHHOro Jk3aMeHa
B KOMIIbIOTEPHOH

dopme

http://www.ege.ru
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5. OauMnuaabl IKOJILHHUKOB:

Bcepoccuiickas
OJIMMIIMA/IA IKOJIbHUKOB

http://rsr-olymp.ru/

HopmaTuBHBIE JTOKYMEHTHI, JUCTAHIMOHHBIC OJHMITAA/IbBI, AHAIU3
Pe3yIbTaTOB M pEKOMEHIAINH.

Bcepoccuiickas
ONIMMIINAA IIKOIEHUKOB
o ¢u3nke

http://old.phys.rosolym

p.ru/

BcecorosHble onMMIUansl DIKOJBHUKOB O (U3MKE, MAaTeMaTHKE H
XAMHAW Ha4dald TpoBoauThest ¢ 1967 rtoma (BcecorosHbie
omnmmraasl). Haumaas ¢ X1 Bcecoro3Hoi oauMITHaabl B IPOrpaMMy

Poccwuiickmit COBET
OJUMITHA]] IIIKOJIEHUKOB

COpPeBHOBaHMHA 10 (u3UKEe OBUTM BKIIOYCHBI HE  TOJBKO
BBIYHCIIMTEIbHBIC, HO U DKCIICPUMEHTAIIbHBIC 3a1a4H.
http://rsr-olymp.ru/ Coucok  OmuMmuan TpPOBOOUMEIX Ha  Tepputopun PO, ¢

pa3zieneHneM ONMMIHal Mo ypoBHsAM. CCBUIKM Ha HHTEPHET-CalThI
onmuMnuaza. Urtoru onummnuan, nodenuteny, ctatuctiuka. Popma s
MIOUCKAa OJUMIHMAIBI IO OKpyram, IO MpeaMeTaM, IO jarte
npoBeaeHus. Kanennapp omumnuan.

http://olimpiada.ru

WudopmaunoHHblil caliT 00 oaMMNHManax U JIPYrux MEPONPHSITHIX

OnuMnuagsl I
LIKONBHUKOB. JUIL TIKOJEHUKOB. OOBSIBICHUS O TMPEICTOAIIAX MEPOIPHUSITUSX,
MaTepuasbl TMPOMICANINX OJUMIHA] (YCIOBUS WM PEHICHUS 3a1ad,
pe3yIbTATHI).
http://distolymp2.spbu. | Omumnuana OpraHN30BaHa Cankt-IlerepOyprekum

WNHurepuer-onumnuana
MIKOJBHUKOB 10 (PHU3HKE.

ru/olym

rocymapcTBeHHbBIM yHEHBepcuteroM (CIIOIY) m  HammonamsHBIM
HCCIICIOBATEIIHCKIM YHHUBEPCUTETOM WudpopmMannoHHBIX
Texnonoruit, Mexannku u Ontuku (HUY HMTMO). Eé co3mana
rpymmna ya€HeIX W MeroamctoB m3 Cankr-IlerepOypra, akTHBHO
HCTIOJIF30BaBIINX KOMITBIOTEPHI B IPEMOJaBAHAN (PU3UKU

Cankr-IletepOyprekas
OJIMMIMAA N0 QH3KKE.

http://physolymp.spb.r
u/

BeepoccuiicKie http://eidos.ru/olymp/ | Opranmsatop: Poccumiickas ~ Akagemust — oOpasoBanusi  LleHTp
p IHUCTAHIIMOHHOT'O 00pa3oBaHus "Diimoc" Hayunas IIKOJIa
JUCTAHIIUOHHBIC
A.B.XyTtopckoro. VYuacTByHOT WKOIMbHMKH ¢ 1 mo 11 xiaccsl,
IBPHUCTUYCCKUE
CTYIEHTHI, B3pOCIIbIE.
OJIMMITHAAbI.
TypHup HMEHHU .
M.B_JToMOHOCOBA. http://olympiads.mccm
e.ru/turlom
3aouHas ¢busuKo-

MaTeMaTHUYecKas MIKOJa
npu MOTHU.

http://www.school.mipt

ru/
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