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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMa 1o (u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJOXEHUH M TpeOOBAHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboveid mporpammbl BocnuTaHusd M KoHuenuuu mnpenogaBaHus ydyeOHOTO
npeaMera «Pusukan.

Copnepxanue nporpamMMbl 10 (U3MKE HampaBleHO Ha ()OPMUPOBAHHE €CTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIONIMXCS W OPraHM3alUI0 M3y4deHUs (U3UKU Ha JIESTEIbHOCTHON
ocHOoBe. B mporpamme mno ¢QusMke y4YMTHIBAIOTCS BO3MOXHOCTH Y4eOHOro IpenMeTa B
peammzanuu  TpeboBanuii ®I'OC OOO k mIaHUPYeMbIM JIMYHOCTHBIM W METalpeAMETHBIM
pesyibTaraM OOydeHHUs, a TaKKe MEXIPEAMETHbIE CBS3UM €CTECTBEHHOHAYYHBIX Y4eOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[TporpammMa 1o (¢u3MKe ycTaHaBIMBaeT paclpejereHue ydyeOHOro Marepuaia Mo rojgam
o0ydeHust (1Mo Kjiaccam), NpenjaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma o ¢usuke pa3padboTaHa ¢ LENbI0 OKa3aHUSA METOAMYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyelt MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

dusmka sBISETCS CUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
6uonorueli, actTpoHoMHel U (uznyeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHUpa, TPEAOCTABISET Hambosee SICHble 00pas3ipl NPUMEHEHHS HAyYHOTO METOoJa
IO3HAHUS, TO €CTh CII0CO0a NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUE.

Opna W3 rmaBHBIX 3a71a4 (pusmyeckoro oOpa3zoBaHUS B CTPYKType o01ero oOpa3soBaHuUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYyYHONM TIpPaMOTHOCTM M HHTepeca K Hayke Yy
o0yyJaroumxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE MpEIOaracT OBJIAJCHHUE CIEAYIOIIMMU
KOMITIETEHTHOCTSIMH, XapaKTePH3YIOIINMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!

e HAYYHO OOBSCHSATD SBJICHHUS;

e OLICHMBATh U TIOHUMATh OCOOEHHOCTH HAyYHOTO MCCIICIOBAHNS;

e UHTEPIIPETUPOBATh JaHHbIE U HCIOJIb30BAaTh HAYYHBIE J0KA3aTENILCTBA I MOTY4YEHUS
BBIBOJIOB.

[lenn wm3yueHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs ONpEAEICHbI B
Konuernmun npenogaBanus ydaeOHOro npeamera «®Pusnka» B 00pa30BaTENbHBIX OpPraHU3aINAIX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxk€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyyenus pu3nKu:

e mnpuoOpeTeHHe HWHTEpeca U CTPEMJICHHS OOyYarolmMXCsi K HaydYHOMY H3YYEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTAaBICHUN O HAyyHOM METOJAE TMO3HaHUA U (HOpMUpPOBaAHHE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (opmMupOBaHHE HAyYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHUs] OCHOB CTPOCHHUS
MaTepuy U pyHAaMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opmMupoBaHUE MPEACTABICHUN O posid GU3UKH IS Pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

e pa3BUTHE INPEICTaBICHUNH O BO3MOXKHBIX cepax Oyaymieil mnpodeccnoHanabHOM
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, MOArOTOBKA K JAajbHEHIIEeMy OOYYEHHIO B 3TOM
HaIpaBJIEHUH.



JlocTrxkeHne HJTHX IeNeld mporpaMmbl MO (U3WKE HA YpPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHus 00eCIIeUYnBaCTCS PEIICHUEM CIISAYIOINX 3a1aY:

e mpuOOpETCHHE 3HAHMW O JUCKPETHOM CTPOSHUU BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, AJIEKTPHUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBIICHHSIX;

e TMpUOOpPETCHHE YMEHHWH OIUCHIBATh H OOBSICHATH (PUIWUCCKUE SBICHHS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

e OCBOCHHE METOJOB PEIICHUS MPOCTEUIINX PAcCUETHBIX 337a4 C HCIOJIb30BAHHEM
(bU3NIECKUX MOJIEIICH, TBOPUSCKUX U MPAKTHKOOPUECHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHWH HAOMIOJATh TPHUPOJIHBIC SIBICHUS W  BBINOJHATH OIBITHI,
nabopaTopHble  pabOTBl W DKCIEPUMEHTAIBHBIC  HWCCICAOBAHHS C  HCIIOJIb30BaHUEM
WU3MEPUTEIIbHBIX TPHOOPOB;

e  OCBOGHHE NPHUEMOB pabOTHI ¢ WHpOpPMANUEH (PHU3UUECKOTO COJNEPKAHMS, BKIFOYAs
WH(OPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHUSX (DU3MKH, aHAIM3 W KPUTHUYECKOE OICHUBAHUE
nHpopmanuu;

e 3HAKOMCTBO cO cepamu MPOPECCHOHATBHON NEATEILHOCTH, CBSI3aHHBIMHU C (PH3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTUKCHUAX (PU3HUECKON HAYKH.

Ha uzydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme mo ¢pu3uke nepedeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
peKOMEHIaTENbHBI XapaKTep, YUUTENb JIelaeT BbIOOP MpOBEAEHHUs 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00YJarOIIUXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMii, TIPe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3UKe.



COJAEP/)KAHUE OBYYEHUA

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanudeckoe aBUkeHHe. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOr0 JABWKECHUSA. PaBHOMEpHOE mnpsMoiMHENHHOE [BWkeHue. HepaBHOMepHOE
NpsIMOJIMHEIHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPAaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHOyckopeHHOE TIpsiMOJIMHEHHOEe aBMkeHHe. CBoOoHOE maieHne. OnbIThl
lanunes.

PaBHOMepHOE aBMXKEeHUE 1O OKpykHOCTH. Ilepmon m yactora oOpameHus. JIuHneliHas u
yriaoBasi ckopocTu. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

ITepBoiii 3akoH HproToHa. Bropoit 3akon Hetorona. Tpetuit 3akon Hetorona. [lpunimn
CYNEPIO3UINH CUJL.

Cuia ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuia TPEHUs CKOJbXKEHUS, CUJIA TPEHUS
MIOKOSI, IPYTHE BUJbI TPEHHUS.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO MaJIeHUsl.
JBuxenue 1iaHer Bokpyr Comnupa. IlepBas kocmuueckas ckopocTs. Heecomocts u
neperpy3KHu.

PaBHOBecue MaTepuanbHOU TOYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEpAOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Umnynec tena. M3meHenne ummynbca. MMmynbe cuibl. 3aKOH COXpaHEHUsI UMITYJbCa.
PeakTuBHOE IBUKEHHE.

Mexannueckass padota W MOIIHOCTh. Pabora cuil TspKecTH, ynpyroctd, Tpenus. Cs3b
sHepruu W paboTel. [loTeHIManbHas SHeprus Tena, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIU.
IToTrenumanpHas 3Heprus ckarou npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOnroneHue MeXaHUYECKOTO ABMXKEHHSI TeJIa OTHOCUTENBHO PAa3HbIX Tel OTCUETA.

2. CpaBHeHHE TyTE€W M TPAEKTOPUH TBMXKEHUS OJHOTO W TOTO XK€ Telld OTHOCHUTEIHHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOPOCTH M yCKOPEHUS PSIMOIMHEHHOTO JIBU)KECHUSI.

4. W ccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHMS.

5. HaOnronenue nBuxKeHUs Tejaa M0 OKPYKHOCTH.

6. HabmoaeHne MexaHMUYECKUX SBICHUH, TPOUCXOIAIIMX B cUCcTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHUU OTHOCUTENIbHO KaOuHeTa PU3NKHU.

7. 3aBHCHMOCTBH YCKOPEHUS Teja OT Macchl Tejla U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HabmoneHue paBeHCTBa CHII TPHU B3aUMOJICHCTBHM TEII.

9. MH3menenwue Beca Tena NpyU yCKOPEHHOM JBHKEHHH.

10. Ilepemaya ummysbca MpHU B3aUMOJICHCTBHHA Tell.

11. ITpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITYJIbCa IPH HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMIybca IpHU aOCOIIOTHO YIIPYTOM B3aWMOJICHCTBUH.

14. HaGmroneHne peakKTUBHOTO ABUKCHUSI.

15. CoxpaHeHue MeXaHUYECKON 3HEPTUH MTPH CBOOOTHOM MaICHUH.

16. CoxpaHeHue MEXaHWYECKON SHEPTUH MIPH JBIKEHUH TeJa 0] IEHCTBHEM TPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHncrpyupoBaHue TpakTa JUis pa3roHa M JajbHEHIIero paBHOMEPHOIO ABMKEHUS
HIapUKa I TEJIEKKHU.

2. OmnpeneneHune CpeAHEH CKOPOCTH CKOJIBXEHHs OpyCKa WIIM JBW)KCHUS IIapuKa II0
HAKJIOHHOM INIOCKOCTH.

3. Ormpenenenue yCKOpEHHUs] Tella MPH PaBHOYCKOPEHHOM JIBM)KEHUHM TI0 HAKJIOHHOW
IJIOCKOCTH.



4. MWccnenoBaHue 3aBUCMMOCTH IyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHKEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKEHHH O0€3 HadaabHOH
CKOPOCTH IIYyTH OTHOCSTCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE IMPOMEXKYTKH
BpPEMEHU OJIMHAKOBBI.

6. UccrnemoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBXCHHS OT CHIJIBI HOPMAlbHOTO
JIaBIICHUSL.

7. Omnpenenenne ko3P puimeHTa TPCHUS CKOIBKCHHUS.

8. Omnpenenenue KECTKOCTU MPYKUHBL.

9. Onmnpenenenrie pabOTHl CHIIBI TPEHHS MPH PAaBHOMEPHOM JBIDKEHHH Teja II0
TOPU30HTAIBHON MOBEPXHOCTH.

10. Omnpenenenue pabOTHI CHIBI YINPYIOCTH TpPU TOIBEME Tpy3a C HCIOIH30BAHHUEM
HETOABI)KHOTO U TIOABHKHOTO OJIOKOB.

11. HM3yueHue 3aKOHA COXPAHEHUS SHEPTHUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJCOAHWH: MEPHUOM, 4YacTOTa,
amMIuMTyna. MaTemMaTuueckuid U TNPYKUHHBIA MadaTHUKH. [IpeBpaiieHue »HeEpruv mpu
KOJIe0ATEIIEHOM JIBFKCHUH.

3aryxaromue konebanus. BoinyxneHHsle konebanus. Pesonanc. MexaHnueckue BOJIHBIL.
CgoiicTBa Mexannueckux BoOJH. [IpogonpHbIe U MonepeyHbie BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacipocTpaHeHus. MexaHndeckue BOJHBI B TBEPAOM Telle, CeCMUYECKUE BOJHBL.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxxenue 3Byka. IHppa3ByKk U yiIbTpa3BYK.

Hemoncmpayuu.

1. HabGmoaenue xoneOaHuii TE MO JSHCTBUEM CUJIBI TSDKECTH U CUJIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmronenne BeIHYKACHHBIX KOJIeOaHUI U pe30HaHCca.
PacnipocTpanenre mpoAoabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).
HabGmronenre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.

JIaﬁopamopubze pabomot u onvimol.

1. OmnpeneneHue 4aCTOTHI U MEPHOA KOIeOAHUN MAaTEMATHUYECKOTO MasTHUKA.

2. OmpepeneHue 9acTOTHI M IEPUOJIa KOJICOAHHH MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHoJa KoyieOaHHH MOJBENICHHOTO K HHUTU Tpy3a OT
JUTUHBI HUTH.

4. UccnenoBaHue 3aBUCMMOCTHU TeprO/ia KoJNeOaHUN MPY>KUHHOTO MasTHUKAa OT MAacCChI
rpysa.

5. [IlpoBepka HE3aBUCUMOCTU TepuoAa KoJdeOaHUW Tpy3a, MOJABEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

6. OmnbITel, JIEMOHCTPHUPYIOIINE 3aBUCHMOCTh Mepuoja KoJIeOaHWW MPYKUHHOTO
MasTHHKA OT MAacCChI TPy3a U KECTKOCTU TIPYKUHBI.

7. VI3mepeHue ycKOpeHHUsSI CBOOOIHOTO MaICHUSI.
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Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M 3JIEKTPOMAarHUTHbIE BOJIHBI.

DJEKTPOMAarHUTHOE TIOJIe. DJIEKTPOMAarHUTHBIC BOJNHBI. CBOWCTBA AIIEKTPOMArHUTHBIX
BouH. llIkana »1eKTpOMarHuTHEIX BOJH. VICIONb30BaHUE SJIEKTPOMATHUTHBIX BOJH JJISI COTOBOM
CBSI3H.

DnekTpoMarHuTHas npuposa ceera. CkopocTs cBeTa. BoaHOBBIE CBOCTBA CBETA.

Hemoncmpayuu.

1. CgoiicTBa 31EKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.



1. H3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Pa3nen 11. CBeToBble sIBICHHS.

JlyueBas monenb cBeta. Mcrounuku cBerta. IlpsmonuneiliHoe pacnpocTpaHEHHE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomnienue cBeTa. 3aKoH mpenomieHus cBera. [lonHoe BHyTpeHHee OTpakeHHe CBETa.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B OIITHYECKUX CBETOBOAAX.

Jlunza. Xopx nyueit B smuze. Onruyeckas cucrema ¢oToanmnapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxenue 6enoro ceeta B ciektp. OnbiThl HptoToHa. Clio)keHHEe CIIEKTPaIbHBIX 1BETOB.
Hucniepcus csera.

Hemoncmpayuu.

1. IlpsmonuHeliHOE pacIpOCTpaHEHUE CBETA.
OTtpaxkeHue cpera.
[Tonryuenue n300paxeHUil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnienue cBeTa.
OnTu4eckuii CBETOBOI.
Xox nydeil B cobuparoleii 1uH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.
. [punanumn neiictBus ¢oroanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

10. Mogaens riasa.

11. Pasnoskenue 6em0ro cBeTa B CIEKTP.

12. Tlonydenue 6enoro cBera MpH CI0KEHUU CBETa PA3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yTila OTPa)KEHUSI CBETOBOT'O JIy4a OT YIJla aJeHHs.

2. Nzydenue xapakTepUCTHK M300paXeHHUs TpeAMETa B IIIOCKOM 3epKaie.

3. MHccnenoBanue 3aBUCUMOCTH yIila MPEJIOMIIEHUSI CBETOBOTO JIyda OT yIJia MaJieHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

4. TlomyueHue n300pake€HUM ¢ TOMOIILIO COOMpArOILEei TUH3BI.

5. Ompenenenne POKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JIMH3HI.

6. OnbIThI O Pa3JIOKEHUIO OEJIOTO CBETa B CHEKTP.

7. OmnbITel MO BOCHPHSTHUIO LIBETa MPEIMETOB NPH HMX HAOIIOJEHUM Yepe3 ILIBETOBbIE
(GUIBTPBI.

CoNoORWN

Pa3znen 12. KBanToBble siBJIEHHUS.

OmneiTel Pesepdopaa u mnanerapHas Mmoaens atoma. Mogens atroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PamuoaktuBHOCTE. Anbda, OeTa- W ramma-uziaydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyxnonnas wmopgens atoMmHoro szapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
MOJTypacnaaa aTOMHBIX sIJIEp.

SnepHble peakiu. 3aKOHBI COXPAHEHUs 3apsiI0BOTO U MacCOBOTO YHCEN. DHEPrUsl CBSI3U
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUS U TIOTJIOMICHHUS.

CrnieKTphl pa3aMYHbIX I'a30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYyISHH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MIPOJYKTOB.
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Jlabopamopuvie pabomul u onvimel.

1. HaGmioneHue CIUIONIHBIX U TMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. UHccnepmoBanue TpPEKOB: M3MEPEHHE SHEPrHUM YaCTHIBI 110 TOPMO3HOMY IyTH (T10
doTorpadusim).

3. HM3mepenue paguoakTUBHOTO (OHA.

IHoBTOPHUTEIBbHO-00001IAKOIUI MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINI  MOIYAb MpeaHa3HAueH [UIs  CHCTEMAaTH3allud |
0000111eHUS TPEIMETHOTO COACPIKAHUS U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCET0 Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuke U1t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[lpy wW3y4eHWH JAHHOTO MOAYNS PpEAIU3YIOTCS M CUCTEMATH3UPYIOTCS  BHJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrneuMBaeTcs JOCTHKEHHE TMPEAMETHBIX U
MeETanpeIMETHBIX TUTAHUPYEMBIX pe3yabTaToB o0y4eHus, dopmupyercs
€CTeCTBEHHOHAyYHasi TPAMOTHOCTh: OCBOCHHME HAaYYHBIX METOJIOB HCCJIEIOBAaHUS SIBJICHUMN
OPUPOABI W TEXHHWKH, OBJIAJICHUE YMCHHSIMH OOBSCHATh (DU3MYECKHE SBICHHS, MPUMEHSS
MOJTy4YeHHBIC 3HAHUS, PEIIaTh 3a7a4d, B TOM YHCJIE KAUeCTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[IpyHIMIINAIBHO NEATEIBHOCTHBIM XapaKTep JaHHOTO Pa3zelia peain3yercs 3a CYET TOro,
YTO 00yYaroIUeCs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUH PACIO3HABATh U HAYYHO OOBSCHATH (PM3MUECKUE SBICHUS
B OKpY’KaroIllel MpUpo/ie U OBCETHEBHOM JKU3HH;

UCTIOJIb30BaTh HAy4YHBIE METOIBl UCCIEAOBAHUS (DU3MUYECKHUX SIBICHHHA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOIYYECHUS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HaYYHBIE OCHOBBI Han0O0JI€e BaXKHBIX TIOCTHKEHUN COBPEMEHHBIX TEXHOJOTHH,
HaIpUMep, MPAKTUUYECKOTO HCIOIb30BaHUS Pa3IMYHBIX HCTOYHUKOB YHEPTHMH HAa OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

W3yuyenue ¢u3MKM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHHsS HamnpaBiIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynpraTte wu3yueHuss ¢GU3MKHM Ha YpPOBHE OCHOBHOrO oOOIEro o0pa3oBaHUd Yy
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) IATPHMOTHYECKOT0 BOCIIUTAHMS:

e - IPOSIBJICHUE HMHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bU3UYECKON HAYKH;

e - [IECHHOCTHOE OTHOIIECHHUE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX-(DU3HUKOB;

e 2) rpas’kKIAHCKOI0 U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

e -TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXJEHHU OOIIECTBEHHO 3HAYMMBIX
ATUYECKHUX MPOOJIeM, CBSA3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM JTOCTHKEHUN (DU3HKY;

e - OCO3HaHME BA)KHOCTU MOPAJIbHO-3TUUYECKUX IPUHLIUIIOB B I€ATEIBHOCTH YUEHOIO;

e 3) 3cTeTH4eCKOr0 BOCIIMTAHMS:

e - BOCHIPUSTHE SCTETUUECKUX Ka4eCTB (PU3NYECKON HAyKHU: €€ TapMOHUYHOIO [TOCTPOCHMUSI,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MIO3HAHMSA:

e - OCO3HAaHME [[EHHOCTU (PU3NYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIEH COCTABIISIIONIEN KYJIbTYPBI,

e - pa3BUTHE HAYYHOU JTHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TENIbHOCTH;

¢ 5) popmMupoBaHus KyJbTYPHbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHsI:

e - OCO3HAHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MUpE, BaXKHOCTHU IIPAaBUJI OE30M1aCHOT0 MOBECHHUS Ha TPAHCIIOPTE, HA 1I0POrax, C ANEKTPUUECKUM
U TEIUIOBBIM 000PYZIOBaHHUEM B JOMAIIHHUX yCIOBHSIX;

e - cOPMHUPOBAHHOCTD HaBBIKA Pe(IEKCHH, TPU3HAHNE CBOETO MPaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ejl0BeKa;

e 6) TPyAOBOrO BOCIMTAHUSA:

e - aKTUBHOE y4YaCTHE B pEHICHHH TMPAKTUYeCKUX 3a1ad (B paMKax CEeMbH,
00pa3oBaTeNbHOW  OpraHM3allid, TopoAa, Kpasi) TEXHOJOTMYECKOW U COLMAIbHOU
HANPaBIEHHOCTHU, TPEOYIOIMIKX B TOM YKcie U (PU3NUECKUX 3HAHUM;

e - HHTEpEC K NMPAKTUUECKOMY M3yU4EHUIO Ipodeccuil, CBI3aHHBIX C PU3UKOM;

e 7) 3KOJIOTHYECKOTO BOCITUTAHUS

e - OPUEHTAlLlMsl HAa NpUMEHEHHe (U3NYECKUX 3HAHUM JUIsl pelieHHus 3agad B o0JacTu
OKpYXKaroIled Cpelibl, IIIaHUPOBAHUS MOCTYNKOB U OLIEHKH HMX BO3MOXKHBIX IOCJIEICTBUN IS
OKpYKaroIle Cpeibl;

e - OCO3HAHME INTO0ANBHOrO XapakTepa 3KOJOTMUECKUX MPo0eM U MyTel UX pelieHus;

e 8) aganTanuu K M3MEHSIOIMMCS YCJI0BUSM COUMAJIBLHON M IPUPOIHOMH Cpeabl:

e - IOTPEOHOCTh BO B3aMMOJAEHCTBUM IPH BBINOJHEHUH HCCIEAOBAaHUM U MPOEKTOB
(bu3nYeCcKOil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;

e - IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO JEATEIHOCTD;

e - IOTPeOHOCTh B (POPMHUPOBAHMHU HOBBIX 3HAHHM, B TOM uucie (OpMYyIUpOBATH UIEH,
HOHSATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTaX U SIBICHUSX;

e - OCO3HaHME NePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTh (PU3MKH;

e - [UTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

e - CTPEMJICHUE AaHAJU3UPOBATh M BBIABIATH B3aUMOCBSI3U TMPUPOJBI, OOIIECTBA H
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKa CBOMX JEMCTBHH ¢ y4y€TOM BIHMSHHUS Ha OKPYKAIOLIYIO CpPEIy, BO3MOXKHBIX
17100aJTbHBIX TOCIEICTBUHA.



METANPEIMETHBIE PE3YJIbTATHI

B pesynmpraTe OCBOEHHS mporpammbl Mo (u3MKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOydvaromerocss OyayT cGOpMUPOBAHEI MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
VHHUBEpPCaIbHBIC yUeOHBIE ICUCTBUS, PETYISITUBHBIC YHHBEPCATbHBIC yUeOHbBIE TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE y4eOHbIe eliCTBHS

ba3oBble Jlornyeckue aAecTBUA:

e BBISIBJISITh U XapaKT€PU30BaTh CYIIECTBEHHbIEC IPU3HAKH OOBEKTOB (SIBICHUN );

e YCTAHABIMBATH CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAINK, OCHOBAHUS JIJIsl 0000IIECHUS 1
CpPaBHEHUS;

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBaceMbIX (hakTax, JaHHBIX U
HAOJIOICHUSX,, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

e BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M MPH W3YYCHHH (U3MUYECKUX SBICHUU H
MIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (U3NICCKUX BEIUIHH,

e CAaMOCTOSITENILHO BBIOMPATh CIIOCOO pelieHus: yueOHol (pusuveckon 3amaun (CpaBHEHHE
HECKOJIbKMX BApUAHTOB PEIICHHS, BHIOOP Hanbosee MOIXOJAIIETO ¢ YUETOM CaMOCTOSTEIBHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

e UCTIOJIb30BaTh BOMPOCHI KaK UCCIEeI0BATEIbLCKII HHCTPYMEHT MMO3HAHNUS;

e TIPOBOJIUTH 110 CAMOCTOSITEIILHO COCTAaBJICHHOMY TUIAHY OIIBIT, HECIOXKHBIA (PH3NICCKUIA
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

e OIICHUBATh HA TPUMEHUMOCTh W JOCTOBEPHOCTh WMH(OPMAIHIO, MOJYUYCHHYIO B XOJIE
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

e CAMOCTOSITEIILHO (POPMYIIMPOBATH OOOOIICHUS W BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO
HaAOII0/ICHUS, OTIBITA, UCCIICIOBAHMUS,

e IIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIEe pa3BUTHE (PU3UUECKHX IMPOIECCOB, a TaKkKe
BBIIBUTATh MPEINONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

e IPUMEHATH PA3UYHBIE METOJbI, MHCTPYMEHTHl M 3alpoChl MpU TOUCKE U OTOOpE
nH(pOpMaLlMU WIN JaHHBIX C YUETOM IPEAIoKEeHHON yueOHOo! (hrusnueckoi 3a1auu;

e QHANIM3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETHPOBATH MH(POPMAIHMIO PA3TUUYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

e CAMOCTOSITENIFHO BBIOMpaTh ONTHUMAaNbHYIO (GOpMYy TMpeACTaBlIeHUs HHDOpMALMKH |
WJUTFOCTPUPOBATH peIIacMbIe 3a/1a4i HECJIOKHBIMU CXE€MaMH, JuarpaMMamu, HHOM rpadukon u
UX KOMOWHAIUSMU.

KoMMyHUKaTHBHBIE YHHBeEPCATbHbIE YUeOHbIE TeHCTBUS:

eB xole OoOCyxIeHHs ydueOHOro marepualia, pe3ylbTaTOB JIA0OpaTOpPHBIX pPadOT H
MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOMl TEMbl W BBICKa3bIBaTh WJICH,
HAaIleJICHHbIE Ha pellieHUe 3a/1a4l U MoJAJIepKaHne OJ1aroKenaTeIbHOCTH O0IIEeHNUS;

e COTIOCTABJIAITH CBOU CYXKJEHUS C CYXIEHUSMH JPYTHX YYaCTHHKOB JHAJIOra,
00HapyXUBaTh pa3IU4Ke U CXOJCTBO MO3UIIHI;

e BBIPAXXaTh CBOIO TOUKY 3PCHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

e NyOJIMYHO  TPEACTABIATH  PE3YNbTAThl  BHITIOJHEHHOTO  (PU3UYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TTIPOCKTA);

e IOHUMATh U KCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHANBUAYAIbHON paboThl IpH
pelIeHnr KOHKPETHON (pU3NYECKOM MPpOOIeMbl;

e IPUHUMATH IIETH COBMECTHOW JI€ATEIHHOCTH, OPTaHHM30BBIBATH JEUCTBUS TO €€
JOCTYHKCHHIO: PACTIPENIesATh PO, 00CYXAaTh MPOIECCHl U PE3yJbTaThl COBMECTHOU PabOTHI,
000011aTh MHEHUS HECKOJIBbKUX JTIOJEH;

e BBITIOJIHSITH CBOIO YacTh pPabOThI, JOCTUTAsh KAa4€CTBEHHOTO pe3yibTaTa IO CBOEMY
HATPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI,
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e OLICHMBATh KAYE€CTBO CBOETO BKJaJa B OOLIMIA MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIHHO
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aUMOJICHCTBHUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranu3anus:

e BBISIBIIAITH MPOOJIEMbI B KU3HEHHBIX U YU4EOHBIX CUTYalUsX, TPEOYIOUIMX Ui PEIICHUS
(bU3HYEeCKUX 3HAHU;

e OPUEHTHPOBATHCS B pPA3JIMYHBIX I[IOAXO0JAX IMPUHATUSA peElIeHUN (MHAMBUIYAJIbHOE,
MIPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUI TPYIIION);

e CAMOCTOSITENIFHO COCTAaBJISTh AITOPUTM pemIeHUs (U3MYECKON 3aladyM WM I[IJIaHa
UCCJICNAOBAaHUS C YYETOM HMCIOIIMXCSI PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTCH,
apryMEHTUPOBATH MPEIJIaracMble BApUAHThI PEILICHUN;

e JICJIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

e JIaBaTh aJICKBATHYIO OLICHKY CUTYAIlUH U MpeJiaraTh IiaH €€ U3MEHCHNS,

o 06’I)$ICH$[TI) HpI/I‘-II/IHI)I JOCTHXCHUA (HeI[OCTI/I)KeHI/Iﬂ) pCSYJII)TaTOB ACATCIIbPHOCTH, AaBaTb
OILICHKY TPHOOPETEHHOMY OIIBITY;

e BHOCUTH KOppCKTI/IBBI B ICATCIIBHOCTDH (B TOM YHCIIC B XOJ BBIIIOJIHCHUA (1)I/I3I/I‘-I€CKOFO
WCCJICIOBAHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYallUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3y/IbTaTa LEIH U YCIOBUSIM;

e CTaBUTH Ce0Sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM JAWCKYCCHU HAa HAYIHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e IpU3HABaTh CBOE MpPaBO Ha OWMOKY MpH pemeHnH (U3NYECKUX 3a1a4 WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JPYToro.

HPEAMETHBIE PE3YJIbTATHI

K xonmy oOydeHuss B 9 kjacce npeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e UCIIOJIH30BAaTh TOHSATHS: CHUCTEMa OTCY€Ta, MarepuajgbHas TOYKa, TPACKTOPHS,
OTHOCUTEIIbHOCTh MEXaHHUYECKOTO JBIDKEHUS, nedopManus (ynpyras, Iuiactudeckas), TpeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTH, aOCOJIIOTHO
TBEPOE TENO, IEHTP TKECTH TBEPAOTO Tela, pABHOBECUE, MEXAaHUYECKUE KOIEOaHUsI U BOJHBI,
3BYK, UH(PPA3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, IIKaJIAa 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPhI UCIYCKaHUS M TOTJOIIeHHs, anbda, Oera- u
raMmma-u3JIy4eHHsl, U30TOIIbI, SiICPHAst SHEPTeTHKA;

e pa3nuyaTh SBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIWHENHHOE [BUYKEHUE,
PaBHOYCKOPEHHOE MpPSAMOJUHEIIHOE JIBU)KEHHE, CBOOOJHOE TMajJeHHe Tell, PaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTHBHOE IBUKECHHE, KoleOaTeIbHOoe
JIBIDKCHHUE (3aTyXawIllMe U BBIHYXKJCHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTPaKE€HUE 3BYKa, MPSIMOJIMHEIHOE pPachpoCTpaHEHUE, OTPAKEHHE W MPEJOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpakeHUE CBeTa, pa3jioXKeHHe Oeloro cBeTa B CIEKTP U CIOKEHUE
CIIEKTPAJIbHBIX LIBETOB, JTUCIEPCHUSl CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HMKHOBEHUE
JUHEHYATOrO0 CIEKTpa HM3TyYeHHUs) IO OMHCAHWI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAaHHOE (PUINYECKOE SIBIICHUE;

e pacro3HaBaTh MPOSIBICHUE M3yYEHHBIX (DU3UYECKUX SIBJICHUI B OKpYKaroIeM Mupe (B
TOM uucie (pu3ndecKue sIBICHUS B PUPOJIE: MPUIIUBBI U OTIUBEI, IBKeHHUE MiaHeT ColmHeYHON
CHCTEMBI, PEAKTUBHOE JBHXCHUE J>KUBBIX OPTraHW3MOB, BOCHPHUSITHE 3BYKOB >XHBOTHBIMH,
3eMJIETPSACEHHE, CEHCMUYECKHUE BOJIHBI, ILYHAMH, 3XO, LIBETa TEJ, ONTHUYECKHE SIBIICHUS B
npupose, OHMOIOrHYecKoe JeHCTBUE BUAMMOIO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH, eCTECTBEHHBI pPATUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJAHOAKTHBHOE
W3JIy9CHHE TPUPOTHBIX MHHEPAIOB, JEHWCTBHE PAJAMOAKTHUBHBIX W3JyYCHUH HA OPraHu3M
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YeN0BeKa), MPH ATOM MEPEBOAUTh MPAKTHUECKYIO 33/1a4y B YUEOHYIO, BBIACIATH CYIIICCTBCHHBIE
cBoMCTBa (MpU3HAKHK) (PU3HUECKHUX SBICHUM;

e OMHCHIBATh M3yYCHHBIC CBOWCTBA TNl M (PU3UYCCKHUE SBIICHUS, HCIONB3Yys (pU3UUECKue
BEJIMUMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMelieHle, IyTh, yIJIOBas CKOPOCTb, CHJIa TPEHUs, CHJIA YIPYIOCTH, CHUJIAa TSKECTH,
YCKOpEHUEe CBOOOAHOIO MaJeHusi, BeC Tejla, UMIIYJIbC Tela, UMIYJIbC CHJIbI, MEXaHHUYecKas
paboTa U MONIIHOCTb, MOTEHIMAJIbHAS SHEPTUs TeJa, MOJHATOrO HaJ[ MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAIbHAs JHEPIusl CXKaTOM MPYKUHBI, KUHETHYECKas SHEPrus, IMOJHAs MeXaHWdecKas
SHEPrus, MEPHOJ U YacToTa KojeOaHWl, /UIMHA BOJIHBI, TPOMKOCTH 3ByKa W BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEIOMIICHUS Cpelbl), MPH OMHMCAHWU TMPABUIBHO TPAKTOBATH
(GU3HYECKU CMBICT UCTIOIB3YEMbIX BEIMUYWH, 0003HAYCHUS U SIUHUIIBI (PU3MUECKUX BEIHYUH,
HaXOJUTh (OPMYIIbI, CBSA3bIBAIOUINE JAHHYIO (DU3UUECKYIO BEJIMYMHY C JPYTUMH BEIHMYHMHAMU,
CTPOUTH TpaMKU U3YUYCHHBIX 3aBUCUMOCTEH (PU3NICCKIX BEITUYHH;

e XapaKTepH30BaTh CBOWMCTBA TeJ, (PU3UYECKUE SIBICHUS U IMPOLECCHI, UCIOJb3Ysl 3aKOH
COXPAHCHHS DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHSI, MPUHIIMIT CYIICPIIO3UIIUU CHJI, TIPUHITUTI
OTHOCUTENbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHs] HMMIYJIbCa, 3aKOHBI
OTPaKEHUS U TPEJIOMIICHUSI CBETa, 3aKOHBI COXPaHEHUs 3apsI0BOIO M MACCOBOTO YHCEN IMpHU
AJIEPHBIX PEaKLHUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alHCHIBATH €0
MaTEeMaTU4YeCKOe BHIPAKCHHUE;

e O0BSACHATH (PUBUYECKUE MPOIIECCH] M CBOMCTBA TEJl, B TOM YHUCIIC U B KOHTEKCTE CUTYAIIHii
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh MPUUYMHHO-CIIEIICTBEHHBIE CBSI3U, CTPOUTH
00BsicHEeHHE M3 2—3 JOTMYECKHX IIaroB C OMOpOil Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3NYECKHUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

e pemiaTh pacu€THbBIC 3a7aun (ONMUpAIONINecs Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIONb3YS
3aKOHBI M JOPMYJIBI, CBSA3BIBAIONINE (PU3NUYCCKUE BEIIMYUHBI: HA OCHOBE aHAIIN3a YCIIOBUS 3a7a9n
3aMKChIBaTh KPAaTKOE YCJIOBHE, BBIBISATH HEIOCTAIOIIME HIIM M30BITOUHBIC JAaHHBIC, BHIOUPATH
3aKOHBI W (OPMYJIbI, HEOOXOJWMBIC IS PEHICHHS, IPOBOIUTH PacdéThl M OLCHWUBATH
PEATUCTUYHOCTH MOJYYSHHOTO 3HAYEHUS (PU3NYECKON BETUUHHBI;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTH MPU TOMOITN (PU3NUECKUX METOJIOB,
UCIIONIBb3Ysl ONMCAaHWUE MCCIEIOBAHUS, BBIACIATH IPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBAThH
MPaBUIBLHOCTh TIOPSAJIKA TPOBEJACHUS WCCIEAOBAHMS, J€NaTh BBIBOABI, WHTEPIPETUPOBATH
pe3yNnbTaThl HAOIOIEHUH U OTBITOB;

e TIPOBOJIUTH OTIBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBICHUM W (PU3NUECKUX CBOWCTB T
(u3yueHue BTOpoOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMS JHEPTUH, 3aBHCHUMOCThH IEpHOJa
KOJIeOaHUH IPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH NMPYKUHBI K HE3aBUCUMOCTD OT
aAMIUTUTYBI MaJIbIX KoNieOaHUM, MPSIMOJIMHEHHOE paclpoOCTpaHEHUE CBETa, pa3liokeHHue 0ernoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300pa’K€HUsS B TUIOCKOM 3€pKajie U CBOWCTB M300pa’keHUs
npeaMeTa B cOOMparoIei TH3e, HA0MI0AeHNEe CIUTONIHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO Habopa 000pyAOBaHUS, OMUCHIBATH XO/T
OTIBITA M €T0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

e IPOBOJIUTh TIPH HEOOXOJAMMOCTH CEPUI0 TPSIMBIX H3MEPEHHM, OINpeaessas CpeaHee
3HaUEHUE U3MEPSEMON BeTHMUUHBI ((DOKYCHOE PacCTOSHUE COOMPAIOIIEH JTHH3bI), 000CHOBBIBATH
BBIOOp crioco0a m3MepeHust (M3MEPHUTEIIBHOTO MPUOopa);

e IPOBO/IUTh HCCIIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HCIOIH30BAHHEM
MPSIMBIX M3MEPEHUN (3aBUCHMOCTH MYTH OT BPEMEHU TPH PABHOYCKOPEHHOM JIBMDKCHHH 0e€3
HAYaJIbHOM CKOpPOCTH, TMepuoja KojeOaHWi MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HHTH,
3aBHCHMOCTH yTJla OTpa)KE€HUsSI CBETa OT yIJla MaJeHHs U yIJia IpeJoMJIEHUS OT yriia maJeHus):
TUTAHUPOBATh MCCIEAOBAaHUE, CAMOCTOSTENILHO COOMpaTh YCTAaHOBKY, (PUKCHUPOBATH Pe3yabTaThl
MOJTYYCHHOW 3aBUCUMOCTH (DPM3UYECKUX BEITUYMH B BUAC TaOIUIl M TPadUKOB, JEIaTh BHIBOIBI
M0 pe3yJbTaTaM HCCIEI0BaAHUS;

e IPOBOJIUTh KOCBEHHBIC HW3MEPECHHS (PU3NUECKHX BEIUYUH (CpeAHssi CKOPOCTh U
YCKOpEHUE Tella TpU PABHOYCKOPEHHOM [IBIDKEHUH, YCKOpPEHHE CBOOOJHOTO TaJCHUS,
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KECTKOCTh MPYKUHBI, KO3()PUIHMEHT TPEHUS CKOIbKXEHHsI, MEXaHNYecKasi paboTa U MOIIHOCTb,
4acToTa U MepHuoj KojaeOaHUl MaTeMaTH4ecKOro M MPYKUHHOTO MasTHUKOB, ONTHYECKAs CUIIa
coOWparonield  JUH3bL, PAJUOAKTUBHBIA  (OH): IUIAHUPOBATh HM3MEpPEHHs, CcoOUpaTh
9KCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHUs, cIelysl IPEeII0KEHHON HHCTPYKIIUH,
BBIYUCIIATh 3HAUEHUE BETUYMHBI U aHAJTM3UPOBAThH MOJIYUYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHON
HOTPEIIHOCTH U3MEPEHUI;

e cOONMIONATh MpaBWIa TEXHUKH O€30IacCHOCTH Ipu paboTe ¢  J1abOpaTOPHBIM
00opyI0BaHNEM;

e paznMyYaTh OCHOBHBIC IPU3HAKN U3YUCHHBIX (PM3NYECKUX MOJETICH: MaTeprualibHas TOYKa,
abCoJIIOTHO TBEPJIOE TEJIO, TOUEUHbIM UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHEeTapHas MOJEIb
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOTO $1/1pa;

 XapaKTEepPU30BATh IPUHLUIIBI ACHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMopoil Ha MX omucaHus (B TOM YHCJE: CIHIOMETp, NATUYUKU TIOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKera, 53XO0JIOT, OYKH, Iepuckon, (¢oToamnmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONB3ysl 3HAHUS O CBOMCTBAX (PU3MUYECKUX
SBJICHUH U HE0OXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

e FICTIOJIB30BaTh CXEMBI M CXEMAaTHYHBIC PHUCYHKH H3YUYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOIMUYECKUX IHPOLIECCOB MpPHU pPEUIeHHH YydeOHO-
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI ISl TOCTPOSHUS N300paKeHUH B TNIOCKOM 3epKaje U
coOuparoniei JIMH3e;

e IPUBOJUTH TPUMEPHl  (HAXOAWUTh HMHPOPMALUIO O TpUMepax) NPAKTUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJHEBHOW KU3HU AJs o0ecredeHus 0e30MacHOCTH
npu oOpamieHuu C NpuOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBBS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 MIOBECHUS B OKpY Kartollei cpeie;

e OCYHIECTBIATh TMOUCK HH(pOpMaruu (Qu3nUecKkoro conepxanus B HMHTepHeTe,
CaMOCTOSITENIbHO  (OPMYJIHMPYs  TOUCKOBBI  3allpoc, HAXOIUThb IYTH  ONpEAETICHUS
JIOCTOBEPHOCTH MOJYYCHHOW MH(POPMAIMK Ha OCHOBE MMEIOIIUXCS 3HAHUW M JOMOTHUTEIBHBIX
UCTOYHUKOB,;

e FICTIOJIB30BaTh NPW BBITIOJHEHWH YUYEOHBIX 3a/laHU HAyYHO-TIONMYJSIPHYIO JINTEPATypy
(Gu3nMUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHus HH(OpPMaMU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYT'YIO;

e CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE MH(OPMAITHH U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOrO coJepKaHMs, MyOIMYHO MPEACTaBIATh PEe3yJbTaThl
NPOSKTHON WJIM HCCIEOBATEIbCKON JICATENBHOCTH, TPU 3TOM TPaMOTHO HCIOJIB30BATh
U3y4eHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U COPOBOXKIATh BHICTYIUICHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne HawnmeHnoBaHMe pa3ielioB U TEM MTPOTPaMMBbI KonmyectBo yacos OnekrpoHHbie (1(pOBBIe) 00pa3oBaTEIBHBIC
n/n Bcero | Konrpousbnblie | [IpakTrnueckue pecypcesl
paboThl paboThI
Pasznen 1. Mexanuveckne siBJeHUSA
1.1 | Mexanu4eckoe ABUKCHHUE U CIIOCOOBI €10 10 1 bubnuorexa IHOK https://m.edsoo.ru/7f41a4a6
OTIHCAHMSI
1.2 | B3aumogeiicTBHE TEI 20 1 3 bubnuorexa IHOK https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHbI cOXpaHEHUS 10 3 bu6mmoreka I{OK https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
2.1 | MexaHuueckue KojeOaHus 7 3 bubmmorexa IIOK https://m.edsoo.ru/7f41a4a6
2.2 | MexaHudeckue BOJHBI. 3BYK 8 1 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3zzen 3. Di1eKTPOMArHUTHOE M0JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI
3.1 | DIEKTPOMArHUTHOE IOJIE U DJIEKTPOMArHUTHBIE 6 2 bu6mmoreka 1{OK https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no paszneny 6
Pa3nes 4. CBeToBble siBJIEHUS
4.1 | 3akoHBI pacIpOCTPaHEHUs CBETa 6 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3bl M ONTHYECKUE IPUOOPBI 6 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 | Pa3noxxenue 6esoro cBeTa B CHEKTP 3 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasnen S. KBanTOBBIC SIBJICHUSA
5.1 | McnyckaHue v OTJIONICHHE CBETa aTOMOM 4 1 bubmuorexa IHOK https://m.edsoo.ru/7f41a4a6
5.2 | Ctpoenue aTOMHOTO sijpa 6 1 bubaunoreka [OK https://m.edsoo.ru/7f41a4a6
5.3 | SnepHble peakuuu 7 1 1 bubmuorexa IHOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paspnen 6. IloBTopuTe1bHO-00001IA01IHI MOAYIb
6.1 | [loBropenue n 0600IIEHHE COMEPIKAHMS KypCa 9 2 bubmmoteka I{OK https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knacc
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

Ne Tema ypoxka KonnyecTBo yacos [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Bcero | Kontponpubie | [lpaktuueckue | M3y4eHHs o0Opa3oBaTeNibHbIE PECYPChHI
paboTHI paboTHI
1 Mexanunyeckoe IBrxeHrne. MarepuajibHasi TOUKa 1
2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIHHEWHOE IBH)KEHUE 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpSIMOIHHEHHOE IBHKEHUE. 1
CpenHsisi 1 MTHOBCHHAsI CKOPOCTh
5 [IpsimonuHetHOE PAaBHOYCKOPEHHOE BUKECHHE. 1 bubnnoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopocThb MPSAMOIUHEHHOTO PABHOYCKOPEHHOTO 1
nBkeHus. ['paduk ckopocTu
7 JlaGopaTtopHast pabota "OrnpeneneHne yCKOpeHus 1 1 bubnuotexa [JOK
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH"
8 CBobonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE NBMKEHUE 110 OKPYKHOCTH. [lepnon 1 bubnuotexa [JOK
U yacTtoTa oOpameHus. JInneitHas u yrinonas https://m.edsoo.ru/ff0ael176
CKOpPOCTH
10 | lenTpocTpeMuTenbHOE yCKOPEHHE 1
11 | [epssrii 3axon HetoToHa. BekTop cuibl 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0ae612
12 | Bropoii 3akon HetoToHa. PaBHOAEHCTBYIOIAS CHITa 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0ae72a
13 | Tpernii 3akoH Hetorona. Cynepro3utiust Cui 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0ae982
14 | Pemenue 3a1a4 Ha MpUMEHEeHHE 3aKOHOB Hpr0TOHA 1 bubmuorexa [JOK
https://m.edsoo.ru/ffO0aeb6c
15 | Cuia ynpyroctu. 3akoH I'yka 1 bubmmoreka [IOK
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https://m.edsoo.ru/ff0aeca?

16 | Pemenwne 3agau no Teme «Cuia ynpyroctu
17 | JJaboparopHas pabota «OnpeneraeHue KeCTKOCTH bubmuorexa [JOK
PY)KAHBD» https://m.edsoo.ru/ff0aee28
18 | Cuna Tpenus bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 | Pemenue 3amau no temMe «Cuiia TpeHUS bu6mmoreka [IOK
https://m.edsoo.ru/ff0afa26
20 | JIaboparopras pabota "OmnpenencHue bubmmoreka [JOK
K03 UIMEHTa TPEHHUS CKOIBKCHUS " https://m.edsoo.ru/ff0af8be
21 | Pemenue 3amau o teme "3akonsl HeroToHa. Cuia bu6mmoreka [IOK
ynpyroctd. Cuna tpenus” https://m.edsoo.ru/ffO0afb8e
22 | Cuna TSDKeCTH U 3aKOH BCEMUPHOTO TSATOTCHHUS. bubnnorexa [HOK
YckopeHre cBOOOTHOTO MaIeHHUs https://m.edsoo.ru/ff0af044
23 | Ypok-koHpepenius "[IBUKCHHE TET BOKPYT
rpaBUTalnOHHOTO 1eHTpa (ColHeYyHas cucTema).
lamaktukn"
24 | Pemenue 3amay o teMe "Cuiia TSHOKECTH U 3aKOH bu6nmoreka [JOK
BCEMHUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
25 | IlepBas kocMuyeckas ckopocTb. HeBecomocTs 1 bubnuoreka [IOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
26 | PaBHOBecue MaTepuabHOM TOUKU. AOCOIIOTHO bubnuoreka [IOK
TBEpAOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ https://m.edsoo.ru/ff0afe36
3aKpeIuIEHHON OChIO BpallleHUs. MOMEHT CHIIBI.
I{enTp TsKECTH
27 | PaBHOBecue MaTepuabHOW TOUKU. AOCOTIOTHO
TBEpHOE Tesio. PaBHOBEcHE TBEPAOrO TENA C
3aKpEIUIEHHON OChIO BpallleHUsl. MOMEHT CUJIBL.
I{enTp TsKECTH
28 | Pemenue 3amad o teme "MomeHT cuibl. LleHTp bubnnorexka [JOK
TshKecTH" https://m.edsoo.ru/ff0b02b4
29 | IloarotoBka K KOHTPOJIBHOM paboTe Mo Teme bubnnorexka [JOK

"MexaHndeckoe aBrkenne. B3aumoaetictsue ten"

https://m.edsoo.ru/ff0b0408
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30 | KonTpoisbHas padota mo teme "MexaHuueckoe 1 bubmuorexa [JOK
nBrxenue. Bzanmoneiicrtsue ten" https://m.edsoo.ru/ffOb06ec
31 | Ummynbce Tena. UMimynbe Crutbl. 3aKOH COXPAHCHHS bubnuorexa [JOK
UMITYJbca. YIIPYTroe U HEYnpyroe B3anMOACHCTBHIE https://m.edsoo.ru/ff0b07fa
32 | Pemenue 3amau o Teme "3aK0H COXpaHEHUS bu6mmoreka [IOK
umnynbca' https://m.edsoo.ru/ff0b096¢c
33 | Ypok-koHpepeHnius "PeakTHBHOE IBM)KCHHE B
IPUPOJIE U TEXHUKE"
34 | Mexanudeckas paboTa U MOIIIHOCTh bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84
35 | PabGoTa cumbl TSKECTH, CHIIBI YIPYTOCTH U CHUIIBI bubnuoreka [IOK
TPEHHUSI https://m.edsoo.ru/ff0b0db8
36 | Jlaboparopras pabota «Onpenencaue padboTs
CHWJIBI TPEHUS TIPYU PABHOMEPHOM JBMXKEHUU Tela
110 TOPU30HTAILHON TTOBEPXHOCTHY
37 | CBs3b sHepruu u padbotsl. [loTeHnnanpHas sHeprus
38 | Kunernueckast sHeprus. Teopema 0 KWHETHYECKON bubnnoreka [JOK
SHEpruu https://m.edsoo.ru/ff0b0c32
39 | 3aKOH COXpaHEHHs] YJHEPTUU B MEXAHUKE
40 | JIaGoparopHas pabota «/3yueHue 3akoHa bubnuoreka [IOK
COXPaHCHHSI SHEPT UM https://m.edsoo.ru/ffOb12fe
41 | KonebarenbHoe IBMKEHUE U €T0 XapaKTEPUCTHUKU bubnuoreka [IOK
https://m.edso0.ru/ff0b1858
42 | 3aryxaromme KoyiebaHus. BeiHy)1eHHbIC bubnnorexka [JOK
koneOanust. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 | MaremaTHuecKuil ¥ PY>KUHHBIA MasiTHUKA
44 | Ypok-uccienoBaHue «3aBUCUMOCTb IEpHOJIa bubnuoreka [IOK
KOJICOAHHI OT KECTKOCTH MPYKUHBI K MACChI https://m.edsoo.ru/ff0b197a
rpy3a»
45 | IlpeBpaiieHre YHEPrUM MPU MEXaHUYECKUX
KOJICOAHUSIX
46 | JIabopatopHas pabota «OrpeaeiacHe 4aCTOThI U bubnmuorexa [JOK

nepuoJia KojaeOaHUi MPY)KMHHOTO MasITHUKA

https://m.edsoo.ru/ffOblaec
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47

JlaboparopHas pabota «IIpoBepka He3aBUCUMOCTH
nepuoja kKoiaebaHuil rpy3a, MOABEIICHHOTO K HUTH,
OT MaccChl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48 | Mexanudeckue BoJIHbI. CBOMCTBA MEXaHUYECKHIX bubnmoreka [JOK
BoJIH. [IpofonpHbIe U monepeyHblie BOJIHBI https://m.edsoo.ru/ffOb21fe

49 | VYpok-koHbpepeHius "MexaHN4eCKUe BOJHEI B
TBEPAOM Telie. CeHCMUYECKHE BOJTHBI"

50 | 3Byk. PacipocTpanenue u oTpakeHUE 3ByKa

51 | Ypok-uccinenosanue "HaOmroaeHue 3aBUCIMOCTH
BBICOTHI 3ByKa OT 4acTOTh!"

52 | I'pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHIA
pe30HaHC

53 | Ypok-koudepenius "YapTpa3Byk u nH(Pa3ByK B bubnuorexa [JOK
IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca

54 | [loaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe bubnuorexa [JOK
"3aKoHbI cOXpaHeHus. Mexanudeckue Kojlebanus u https://m.edsoo.ru/ff0b25f0
BOJIHBI"

55 | KonrtposbHas pabora 1o treme "3akoHbl 1
coxpaHeHus. MexaHudeckue KojieOaHusi U BOJIHbBI"

56 | DieKTpOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/ffOb2abe

57 | CBoiicTBa 2I€KTPOMArHUTHBIX BOJIH

58 | Ypok-koudepentus "[lIkana 31eKTpOMarHUTHBIX bubnuoteka [JOK
BOJIH. Mcnonbp30BaHne 3J€KTPOMArHUTHBIX BOJH https://m.edsoo.ru/ff0b2fe6
JUJISL COTOBOM CBSI3H"

59 | Vpok-uccnenosanue "M3ydeHre cBONCTB bubnuorexa [JOK
9JIEKTPOMATHUTHBIX BOJIH C MIOMOIIIBIO MOOMIIBHOTO https://m.edsoo.ru/ffOb2c6c
tenedona"

60 | Pemenue 3ama4 Ha onpeielIeHHE YaCTOThI U IITUHBI
AJIEKTPOMArHUTHON BOJIHBI

61 | DnexTpoMarHuTHas npupoja ceera. CKopocTh bubnuoreka [IOK
cBera. BoHOBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0

62 | Ucrounuku cera. [Ipsmonuneiinoe bubmmoreka [IOK
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pacnpoctpaHeHue csera. 3atMenus ConHia u
JIyHb1

https://m.edsoo.ru/ff0b3658

63 | 3akoH oTpaxkeHUs cBeTa. 3epkana. Pemenue 3amnau bubnuorexa [JOK
Ha MPUMEHEHUE 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ff0b38c4

64 | [Ipenomnenue cBera. 3aKOH IPEIIOMJICHUS CBETa bubnuorexa [JOK

https://m.edsoo.ru/ffOb3aea

65 | [lomHOE BHYTpEHHEE OTpaKEHUE CBETA. bubmuorexa [JOK
Hcnonb30BaHue MOIHOTO BHYTPEHHETO OTPAKCHHUS https://m.edsoo.ru/ff0b3c5c¢c
B ONTHYECKUX CBETOBOJAX

66 | Jlaboparopuas pabota "HccienoBanue
3aBHCHUMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO JIyda
OT yTJIa MaJIeHus Ha TpaHuIle "BO31yX-CTeKiI0""

67 | Ypok-koudepenuus "Mcrnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPaXCHHUS: CBETOBOIBI,

ONTUKOBOJIOKOHHAS CBS3b"

68 | Jlunzel. OnTHYecKas cuia JUH3BI bubmuorexa [JOK

https://m.edsoo.ru/ffOb3f2c

69 | IlocTtpoenue n300pakeHU B JIMH3AX bubnuoreka [IOK

https://m.edsoo.ru/ff0b444a

70 | JJaboparopHas pabota "Omnpenenenue GOKyCHOro bubnuoreka [IOK
PacCTOSIHUS U ONITHYECKOM CHITBI COOMPAIOIICH https://m.edsoo.ru/ff0b4206
JIUH3BI"

71 | Ypok-koHdepenuus "Ontudeckue JMH30BbIE bubnnorexka [JOK
npubops"” https://m.edsoo.ru/ffOcOa7e

72 | I'ma3 xak onTHYECKas CHCTeMa. 3peHHE bubnnorexka [JOK

https://m.edsoo.ru/ff0b4684

73 | Ypoxk-koH(pepenmus "ledektor 3penus. Kak
COXPaHMTH 3peHue"

74 | Pa3noxenue Genoro cBeta B creKTp. ONBITHI bubnnorexka [JOK
Hrrotona. CoxeHne CrieKTpaibHbBIX 1[BETOB. https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera

75 | JlabopaTtopHas pabota "OnBITHI IO PA3JI0KEHHUIO bubnuotexa [JOK

0eJI0ro CBeTa B CIEKTP M BOCIPUSATHIO IIBETA

https://m.edsoo.ru/ffO0c0e2a
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IPEIMETOB NPH UX HAOJIIOJCHUH Yepe3 LIBETOBbIC
bmbTph"

76 | Ypok-npakTukyM "BoJIHOBBIE CBOICTBA CBETA:
qucriepcus, naTepdepennns u qudpakuus”
77 | Onbrtel Pesepdopna u rmianeTapHasi MOJISIb aTOMa bubnuorexa [JOK
https://m.edsoo.ru/ff0c12a8
78 | Iloctynatel bopa. Monens aroma bopa
79 | Ucmyckanue ¥ MOTJIONIEHUE CBETa AaTOMOM. bubnmoreka [JOK
Kpantbl. JIuneituareie CrieKTphbl https://m.edsoo.ru/ffOcl44c
80 | Ypok-npaktukym "HaGmrogeHne CriekKTpoB bubmmoreka [JOK
ucryckanus'" https://m.edsoo.ru/ff0c1550
81 | PaguoakTuBHOCTB U €€ BUIbI bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672
82 | Ctpoenue aromHoro sapa. Hykionnas mozens bubnnoreka [JOK
https://m.edsoo.ru/ffOc18ac
83 PanuoaktuBHBIE peBpaieHus. M30Tonbl bu6mmoreka [IOK
https://m.edsoo.ru/ffOclal4
84 | Pemenue 3amau o teMe: "PagnoakTUBHBIE bu6nmoreka [JOK
npesparieHus" https://m.edsoo.ru/ff0clb4a
85 | Ilepuon momypacnana
86 | Ypok-koHpepenius "PaqnoakTHBHBIC U3TydeHUS B bubnuotexa [JOK
npupoJie, MeIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 | SAnepusbie peakiuu. 3aKOHBI COXPAHEHUS bubnmnorexa [JOK
3apsI0BOTO M MACCOBOT'O YHCEIT https://m.edsoo.ru/ff0c1c58
88 | DHeprus cBa3M aTOMHBIX siziep. CBA3b Macchl U bubnuoreka [IOK
SHEPruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "Anepueie peakuun”
90 | Peakmuu cuHTe3a U AeneHus saep. McTouHuKN bubnmuorexa [JOK
sHeprun ConHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
91 | Ypok-koH(pepeHus "SnepHas SHEpreTHKA.
JlericTBUA palMOaKTUBHBIX U31yYECHHUN HA KUBbBIC
OPTraHu3MbI"
92 | IlogroToBka K KOHTPOJIbHOM paboTe Mo TemMe bubmmoreka [JOK
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"DNEeKTPOMAarHUuTHOE MoJie. DJICKTPOMArHUTHbBIC
BOJIHBI. KBaHTOBBIC siBICHUS"

https://m.edsoo.ru/ff0c223e

93 | KoHTposbHas pabota 1o Teme "DJIeKTpOMarHuTHOE 1 1
noJjie. DJICKTPOMAarHUTHBIC BOJHBI. KBaHTOBBIC
SABJICHUS"

94 | TloBTopenue, obobmmenue. JlabopaTopHbie pabOTHI 1 1 bubnmoreka [JOK
no kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a

95 | IloBTOpeHnue, obo0IIeHNE. PenieHrne pacyeTHBIX | 1 bubnmoreka [JOK
KauyeCTBEHHBIX 3a11a4 1o TeMe "TeruioBbie https://m.edsoo.ru/ff0c2572
npoiecch’”

96 | [loBTOpeHwme, 0600IICHUE. PerieHre pacueTHhIX U 1 bubnnoreka [JOK
KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] TerioBeix https://m.edsoo.ru/ff0c2a22
nsurareaei"

97 | IloBTopenue, oboOIIeHNE. PenieHne pacyeTHBIX | 1 bubnuorexa [JOK
KaueCTBEHHBIX 3a1a4 o teme "KI1/] https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAaHOBOK"

98 | IloBTopenue, obo6ImeHue. JlabopaTopHbIe PabOTHI 1 1 bubmmoreka [JOK
1o Kypcy "CBeToBbl€ siBJIeHUs" https://m.edsoo.ru/ff0c2c52

99 | IloBTOpenue, obobmenune. PaboTra ¢ TekcTaMu 1o 1 bubmmoreka [JOK
Teme "3aKOHbI COXpaHEHHUs] B MeXaHHKe" https://m.edsoo.ru/ff0c2d6a

100 | IToBTopenue, 0600meHue. PaboTa ¢ TekcTamu 1Mo 1 bubmmorexa [IOK
teme "Konebanus v BoiHbI" https://m.edsoo.ru/ff0c2e82

101 | IloBTopenue, 0600meHme. PaboTa ¢ TekcTamu 1Mo 1 bubnnorexka [JOK
teMe "CBeTOoBbIE SIBJICHUS" https://m.edsoo.ru/ff0c3044

102 | I[ToBTopenue, 0606IIeHNe. PaboTa ¢ TekcTamu 110 1
teme "KBaHTOBas U saepHas Gpu3nka'

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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IPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHON TPOI'PAMMBI OCHOBHOI'O

OBLIEI'O OBPA30BAHUSA
Kon IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI'O 00111ero
NPOBePsIeMOro o0pa3oBaHus
pe3yJbTara

11 UCIOJIb30BATh U3yYEHHbIE TOHATUS

1.2 pas3nuyath sBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3MUYECKOE SIBICHUE

13 pacro3HaBaTh MPOSIBIICHHE H3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOLIEM MHpPE, B TOM YUCIe (pU3MUYEeCcKHe SIBICHUS B MPUPOJIE,
IIPU ATOM NEPEBOAMTH NPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBLIEJISTh CYIIECTBEHHbIE CBOUCTBA (IPU3HAKK) (DPU3NUYECKUX SIBIICHHUH

1.4 OIMCHIBATh HM3yYCHHBIC CBOWMCTBA Tel M (DU3MYECKUE SBICHHS, UCIONB3YS (U3NYECKUE BEIWYMHBI, TP ONUCAHUU TPABUIBHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCIIOJB3YEMbIX BEIMYUH, 0003HAUEHUS U €JUHULBI (PU3MYECKUX BEJIMYMH, HAXOIUTHh (DOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PM3NYECKYIO BETMYMHY C APYTUMH BEIMYUHAMH, CTPOUTH I'paUKU M3YUYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYHMH

1.5 XapaKTepu30BaTh CBOMCTBA TeJl, (U3UUYECKUE SBJICHUS U INPOLIECCHI, UCIIONIb3Yd U3yYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTh CIOBECHYIO
(hopMyIMPOBKY 3aKOHA U 3aIIUCBHIBATh €M0 MATEMaTHUECKOE BBIPAKEHUE

1.6 OO0BACHATH (PU3MUECKHE MTPOLIECCHl U CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYyallUil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISAT NTPUUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHME M3 2 — 3 JIOTMUECKUX ILIAroB ¢ MOMOUIbIO 2 — 3 M3Y4YEHHBIX
CBOMCTBA (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7 pemiaTh pacy€THbIe 3a/aud (OMMparolluecss Ha cUcTeMy M3 2 — 3 ypaBHEHHUH), MCIOJNb3ys 3aKOHBI U (POPMYJIbI, CBS3bIBAIOILNE
¢u3nuecKkne BEIMYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3a/laydl 3allMChIBaThb KPAaTKOE YCIIOBUE, BBISIBISTH HEIOCTAIOIIUE WM
M30BITOYHBIE JIaHHBIE, BBHIOMpAaTh 3aKOHBI U (GOPMYNbI, HEOOXOAMMBbIE [UIl pELIeHHs, NPOBOJUTH pacu€éThl M OLICHHUBATh
PEATMCTUYHOCTh MOJYYEHHOT0 3HaYCHUS] PU3NYECKON BETMUHHBI

1.8 pacro3HaBaTrh MpoOIeMbl, KOTOPbIE MOYKHO PELIUTH MPU NOMOIIN (PU3UYECKUX METOJIOB, UCTIOJIB3Ys OMUCAHUE UCCIIEI0BaHNUS, BBIIEIATh
MIpOBEpsEMOe MPEAINONI0OKEHNE, OIIEHNBATh MPABUIBHOCTh MOPS/IKAa MPOBEJCHUS HCCIEIOBAHUS, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOAESHHUH 1 OTIBITOB

1.9 MIPOBOAMTD OTBITHI 110 HAOIOIEHUIO (PU3NYECKUX SIBICHUN WM (PU3UUYECKUX CBOMCTB TEJ: CAMOCTOSITENIbHO COOMpATh YCTAaHOBKY U3
n30BITOYHOT0 Ha0Opa 060PYAOBAHMS, OMUCHIBATH XO/1 OMBITA U €T0 PE3YNIbTaThl, POPMYINPOBATH BHIBOJIBI

1.10 MPOBOJIUTH NMPH HEOOXOIMMOCTH CEpUIO MPSIMBIX M3MEPEHUH, Ompesenss CpeiHee 3HayeHHe U3MepAeMOil BeTHuuHBI ((OKycHOe
paccTostHue coOUparomel JTUH3bI), 000CHOBBIBATH BHIOOP CI0c00a n3MepeHus (M3MEPUTEITLHOTO TPHO0opa)

1.11 IPOBOJIUTH HCCIIEZIOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIOJIb30BAaHUEM MPSIMBIX HW3MEPEHUH: IIaHUPOBAThH

HCCIIEIOBaHNEe, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3NYECKUX BEITUUYHMH
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B BUJAC Ta6J'II/II_[ u Fpa(l)I/IKOB, ACJIaTh BBIBOJKI IO PE3yJIbTaTaM UCCICAOBaHUA

1.12

MPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIHYMH: IUIAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPHUMEHTAILHYIO YCTAHOBKY H
BBIIIOJIHATh U3MEPEHMsS, CIEAys NPEIJIOKEHHOW HMHCTPYKLIMH, BBIYMCIATH 3HAYEHUE BEIMYMHBI M aHAJIM3UPOBATH IIOJIyYEHHBIC
pe3yibTaThl ¢ YYETOM 3aJaHHON NTOTPEITHOCTH U3MEPEHUI

1.13

coOJr01aTh NMpaBmUiia TEXHUKKA 0€30IaCHOCTH MpU paboTe ¢ J1abopaTOpHbIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIC MPHU3HAKK WM3YYCHHBIX (U3NUYECKUX MOJICNCH: MaTepualibHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOYCHHBIN
HCTOYHUK CBETA, JIy4, TOHKAsl IMH3a, IJIaHeTapHas MOJIeIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO sijipa

1.15

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YyYCHHBIX NMPHUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOW HAa MX OMUCAHMSA, MCIOIb3YS
3HaHUs O CBOMCTBaX (PM3MUECKUX SIBIICHUM U HEOOXOMMbIe (pU3HUECKUE 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, W3MEPHUTEIbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX IPOLECCOB NPHU PEIICHUH Y4eOHO-TPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl JAJIs MOCTPOEHUS H300pa)kKeHUi
B IUIOCKOM 3€pKaJjie ¥ coOuparolien J1H3e

1.17

MPUBOANTH NMPUMEPHI (HAXOAUTh HH()OPMAIMIO O pUMepax) MPaKTHUYECKOTO MCIIOJIb30BaHMUs (DU3MUECKIX 3HAHUK B MMOBCETHEBHON
KHU3HU 7151 o0ecriedeHns: 0€30MacHOCTH Npu 0OpallleHuH ¢ MpudopamMM M TEXHUYECKMMM YCTPOMCTBAMH, COXPAHEHHUS 310pOBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie

1.18

OCYHICCTBIIATD ITIOUCK I/IHq)OpMaI_II/II/I (I)I/ISI/I‘ICCKOFO COACpKaHUA B CCTU I/IHTepHeT, CaMOCTOATCIBHO (1)OpMy.]'II/Ipy5I MMOMCKOBBIN 3aIpoc,
HaxXOJuThb NYTU ONPEACICHUA JOCTOBCPHOCTHU HOJ'IyLIeHHOI\/JI I/IH(i)OpMaIH/II/I Ha OCHOBC HMCIOHIIHNXCA 3HAHUI H JOITIOJIHUTCIIBHBIX
HCTOYHHUKOB

1.19

WCIOJIb30BaTh NPU BBINOJHEHUHM Y4E€OHBIX 3aJaHUl HAYYHO-TIONMYJISPHYIO JIUTEpATypy (U3MUYECKOTO COJCp)KaHUS, CIIPABOUYHBIE
MaTepHualbl, pecypcsl ceTu VHTepHeT; BiaaeTh NpuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs MHGOpMAMM U3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(GOPMAIMHM U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO
coJiepKaHus, MyOJIMYHO MPEJCTaBIsATh PEe3yJbTaThl MPOEKTHOM WM HCCIEAO0BATEIbCKOM NEATENIbHOCTH, MPH 3TOM TIPaMOTHO
WCIOJIb30BaTh M3YYCHHBIN MOHITHMHBIN ammapaT U3ydaeMoro paszziena (U3MKH U COMPOBOXKIATH BHICTYIUICHHE TMpE3eHTallued C
y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

1.21

MPU  BBINIOJIHEHUU YYEOHBIX MPOEKTOB W UCCIEIOBAaHHHN (PU3UUYECKUX MPOLIECCOB PpaCHpeneNsiTh O0S3aHHOCTH B TpYIIE B
COOTBETCTBUHU C IIOCTaBJICHHBIMU 3aJladyaMH, CJIEIUTh 3a BBITIOJIHEHHEM IUIaHa JACHCTBUUA W KOPPEKTHPOBATH €r0, aJeKBATHO
OILICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aWMO/ICHCTBUE, MPOSIBIISISI TOTOBHOCTh
paspeniaTh KOHMOIUKTHI
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IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

Kon Kon [IpoBepsieMble J1€MEHTHI COAEP)KaHUS
paszgena | aIeMeHTa
8 MEXAHMNWYECKMUE ABJIEHNW A
8.1 Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOT'0 JIBUKEHHUS
8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBHKCHHE
8.4 HepaBHomepHOe npsimoniHeliHoe ABrkeHre. CpeHsisi 1 MTHOBEHHAs CKOPOCTD Tella P HEPABHOMEPHOM JBIKEHUH
8.5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEHHOE JIBUKEHUE
8.6 CBoboxnoe nagenue. Oneitel ['anmnes
8.7 PaBHOMepHOEe JBM)KEHHME 1O OKpykHocTu. Ilepumon u dactora oOpamieHus. JIuHeliHas W yrjoBas CKOpPOCTH.
LleHTpOCTpEMHUTEIIEHOE YCKOPEHUE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon Herorona
8.10 Tperwnii 3akon HeroToHa
8.11 [TpyHIMI CynepnO3UIIMH CHII
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHusi: cujia TPEHUs CKOJIbKEHUS, CUJIa TPEHHsI ITOKOsI, APYTHe BUIbI TPEHUS
8.14 Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEeHUe CBOOOIHOTO MaJIeHUs
8.15 JIBmkenue mianeT Bokpyr Connua. IlepBas kocMuueckasi ckopocTb. HeBecoMOCTh U meperpy3ku
8.16 PaBHOBecue marepuanbHON TOYKU. AOCOIIOTHO TBEPOE TENO
8.17 PaBHOBecue TBEPIOTO Tela € 3aKPEIIEHHON OCBIO BpanieHus. MoMmeHT cuibl. LIeHTp TskecTn
8.18 Hmnynsc Tena. M3smenenue ummnyisca. MmMnynsc cuiiel
8.19 3aKOH COXpaHEHHUs NMITYJIbCa
8.20 PeakTuBHOE ABM)KEHNE
8.21 Mexanudeckas paboTa ¥ MOITHOCTb
8.22 Pabora cui TskecTH, ynpyroctH, TpeHusi. CBsi3b JHEPTuu U paboThI
8.23 [ToTenmnmanpHast SHEPTUS TeJa, MOTHATOTO HAJl TOBEPXHOCTHIO 3EMITH
8.24 [ToreHnnanbpHast SHEPrus CKaToM NPYKUHBI
8.25 Kunernueckas sneprusi. Teopema o0 KHHETHUECKOW SHEPTUU
8.26 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUU
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8.27

[TpakTHyeckue pabOTHI:

OnpezencHue CpefAHEl CKOPOCTH CKOJBKEHHS Opycka WM JBW)KCHHUS I[IApUKa 1O HAKJIOHHOHN IiockocTu. OnpesencHue
YCKOPEHHs TeJla MPH PaBHOYCKOPEHHOM JBHKEHHH 110 HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH TPU PaBHOYCKOPCHHOM JIBHYKCHHUU 0€3 HA4aIbHON CKOPOCTH.

[TpoBepka T'MITOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBIDKCHMH 0€3 Ha4aJbHOW CKOPOCTH ITyTH OTHOCSATCS KakK PsAJ HEYETHBIX
YHCEIT, TO COOTBETCTBYIONIUE MPOMEKYTKH BPEMEHH OTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKCHHSI OT CHJIBI HOpMaJIbHOTO AaBienusi. Onpenenenne ko3 puureHTa TpeHus
ckonbxkeHus. Onpenenenue KECTKOCTU MPYKuHbl. OnpesiesicHre padoThl CHIIBI TPSHHS TPH PABHOMEPHOM JBIKCHHH Teja 10
TOPH30HTANILHOW TOBEPXHOCTH. OmpeaeneHre padoThl CHIIbI YIIPYTOCTH NPU MOABEME TPy3a C UCIIOIB30BAHUEM HETOBIKHOTO
Y IOABMKHOTO OJIOKOB

8.28 ®dusnueckue sIBJICHUS B NPUPOJIE: IPUIMBBI U OTJIMBBI, ABUXKEHUE TUIaHeT COJHEYHON CUCTEMbl, pEAKTUBHOE JIBU)KEHHE KUBBIX
OPraH1u3MOB
8.29 TexHuueckre yCTpouCTBa: CIUAOMETP, JATYUKHU IOJI0KEHHUSI, PACCTOSIHUS U YCKOPEHUS, PAKETHI

9 MEXAHUWYECKUME KOJIEBAHUWA 1 BOJIHBI
9.1 KonebarenbHoe nBuxeHue. OCHOBHbIE XapaKTEPUCTUKH KOleOaHUN: IepUOJl, YaCTOTAa, aMILJIUTY/1a
9.2 MareMaTHuecKuil ¥ MPY>KUHHBIA MasTHUKU. [IpeBparienne sHepriuy py KoiedaTeIbHOM TBUKCHUT
9.3 3aryxatomue Kojaebanus. Beinyknennoie konedanus. Pezonanc
9.4 Mexannueckue BonHbl. CBONCTBA MEXaHMYECKHUX BOJH. [IpomonbHble M momepeuHsle BOJHBL. JIJIMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKHE BOJHBI
9.5 3ByK. ' pomMKOCTS 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wubpas3Byk u yapTpa3ByK
9.7 [TpakTnyeckue paboOTHI:
Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
OnpezeneHye 4acTOThl U MepHoa KoieOaHUH NPy>KUHHOTO MasTHUKA
HccnenoBanue 3aBUCHMOCTH Tepro/ia KojJeOaHui MOABEIIEHHOTO K HUTU I'py3a OT JJIMHBI HUTH. MccaenoBanue 3aBUCUMOCTH
nepuosia KoiebaHWW MpPYKMHHOTO MasTHUKAa OT Macchl Tpysa. [IpoBepka He3aBHCHMOCTH Iepuojaa KojeOaHWil Tpys3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a U ®KECTKOCTU NMPYKHUHBIL. M3MepeHne yckopeHnus cBOOOIHOr0 NaieHus
9.8 PU3NYECKUE SIBICHUS B IPUPOJE: BOCIPHUITHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEICMUYECKHUE BOJIHBI, IIyHAMH, 9XO
9.9 TexHU4yecKkue yCTpoNCTBa: 3X0JIOT, CIIOJIb30BAHUE YIbTPa3ByKa B ObITY M TEXHUKE
10 DJIEKTPOMATHUTHOE TTOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJIEKTPOMarHUTHOE NoJ€e. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 31eKTPOMAarHUTHBIX BOJH
10.3 DneKTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BolnHOBBIE CBOMCTBA CBETA
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10.4 [IpakTrueckue paboTHI:
W3ydenue cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C OMOIIBI0O MOOMIJIBHOTO TenedoHa

10.5 dusnueckue siBJIeHUs B IpUpoje: OMOJIOrHYECKOe AEHCTBIE BUJUMOTI0, YIbTPA(QHOIETOBOIO M PEHTI€HOBCKOI0 U3Iy4eHUI

10.6 TexHu4eckue yCTpouCTBa: UCIIOIb30BAHUE IJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U

11 CBETOBBIE SIBJIEHW A

11.1 JlyueBast monens cBera. MicTouHMKM cBETa

11.2 [IpsimosHENHOE PacIpOCTPaHEHHE CBETA

11.3 OTtpaxenue cBeta. [mockoe 3epkano. 3aK0H OTpaKEHUs CBETa

11.4 [Ipenomiienue cBera. 3akoH npesioMiieHus cBeta. [loHoe BHYTpeHHEE OTpaKEHNE CBETa

11.5 Jlunza. Xop nmyuelt B IuH3e

11.6 OnTuyeckas cucremMa goroanmnapara, MUKPOCKOTIA U TEJIECKOIIa

11.7 ['na3 kak onTuyeckas cucremMa. bianu3opykocTb U 1aabHO30PKOCTb

11.8 Paznosxxenue 6enoro cera B ciektp. OnbiTel HetoToHa. CrioskeHne CeKTpasibHBIX 1IBETOB. Jlucnepcus cBeTa

11.9 [IpakTuyeckue paboOTHI:
HccnenoBaHue 3aBUCUMOCTH yIjla OTPa)KEHUsI CBETOBOTO JIyda OT yIJia MaJleHHs.
N3yuenne xapakTepucTHK N300pakeHUs [IPEIMETa B INIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCMMOCTH yIJIa IPEJIOMIIEHUS CBETOBOIO JIy4a OT YIJla IaJIcHUs] Ha TPAHULIE «BO3YX — CTEKIION.
[Tonyuenue n300pakeHM C MOMOIIBIO COOMPAFOIIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUIIBI COOMpArOIeit TNH3BI.
OnBITHI O Pa3JI0KEHNIO OEJI0ro CBeTa B CIIEKTP.
OnbITH IO BOCTIPHUSITHIO IIBETA IPEIMETOB MPHU MX HAOJIIOJICHUH Yepe3 IIBETOBbIE (DMIIBTPHI

11.10 | ®usnyeckue siBueHuss B npupoze: 3atmeHuss ComnHua u JIyHBI, IIBeTa Ten, ONTHYECKHE SBIEHHS B aTMocdepe (uBeT Heoa,
pedpaxius, pajayra, MUpax)

11.11 | TexHuueckue ycTpoHWCTBa: OUKH, NEPUCKOI, (hOTOANNAPAT, ONTUYECKHUE CBETOBO/IbI

12 KBAHTOBEBIE ABJIEHUA

12.1 OmnpiTel Pezepdopaa u muianerapuas Mmozaens atoMa. Mozens atoma bopa

12.2 Hcnyckanue u noronieHre cBeta atoMoM. KBanThbl. JInHeiuaTbie crieKTpbl

12.3 PannoaktuBHOCT. Anlb(a, 6eTa- 1 raMMa-u3IydeHus

12.4 Crpoenue atomHoro sapa. Hyknonsnast mojens atoMHoro siapa. M3oronsl

12.5 PannoakTuBHbIE npeBpalieHus. [lepros mosypacnajga aTOMHBIX siIEp

12.6 S nepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsA0BOr0 U MacCOBOTO YHCEN

12.7 OHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
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12.8

Peakiuu cunTesa u nenenus saep. Mcrounnku sneprun CoJiHIA U 3BE3NT

12.9 Snepnas >HepreTuka. JIeicTBHE paMOAKTUBHBIX U3JIy4YCHUHN Ha )KUBbIE OPTaHU3MBbI
12.10 | [IpakTuueckue pabOTHI:
HaburoieHne CIuIomHbIX U JIMHEWYAThIX CIIEKTPOB U3JIY4ECHHUS.
HccnenoBaHue TpEKOB: U3MEPEHHE YHEPIUU YACTHIIBI 10 TOPMO3HOMY ITyTH (110 GoTorpadusim).
W3mepenne pagroakTUBHOTO GoHa
12,11 | ®usuyeckue SABICHUS B INPUPOJE: E€CTECTBEHHBIM paJMOAKTUBHBIM (DOH, KOCMHYECKHE JIy4d, PaJAMOaKTHUBHOE H3IIyueHHUE
IIPUPOJHBIX MUHEPAJIOB, NIEHCTBUE PAJUOAKTUBHBIX U3JyYCHUH Ha OPraHNU3M YEJI0BEKA
12.12 | TexHuyeckue ycTpoiicTBa: CHEKTPOCKOI, MHAUBUYAJIbHBIN 103UMETpP, Kamepa Buibcona
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IPOBEPSIEMBIE HA OI'3 11O ®U3UKE TPEEOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepseMoro
TpedOBaHMs

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHoBe ®PT'OC

1.

[Tonnmanue poau GU3MKU B HAYYHOM KapTUHE MHpa; cHOPMUPOBAHHOCTH 0A30BbIX MPEICTABICHHUHN 0 3aKOHOMEPHOM CBSI3U U
MIO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, O POJIM IKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOpa3yIomIeil posiu GU3UKU B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH, 00 3BOIIONUHN PU3NYECKUX 3HAHUN U X POJIH B LIEJIOCTHOM €CTECTBEHHOHAYUYHOM
KapTHHE MHpPA, O BKJIAJIC POCCHICKHUX M 3apyOCKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYIKAFOIIETO
MHUpA, pa3BUTHE TEXHUKU U TEXHOJOTH

3HaHMs 0 BUAAX MaTepUU (BEIIESCTBO U TOJIE), O IBIXKEHUH KaK CIIOCO0E CYIIeCTBOBAHUS MAaTepUH, 00 aTOMHO-MOJICKYISIPHON
TEOPUHU CTPOCHUS BEIIECTBA, O (PU3HUECKOMN CYIIHOCTH SIBJICHUI MPUPOABI (MEXaHHUECKUX, TEILIOBBIX, SJICKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHUE PA3JINYATh SIBICHUS [10 ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE
(busnuecKkoe sIBICHNE; yMEHHUE PACIIO3HABATH MPOSBICHUE U3YYECHHBIX (PM3NUECKUX SBICHUI B OKPYKAIOIIEM MHUPE, BBIICISIS HX
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH)

BJ'IaI[CHI/Ie OCHOBaMH ITOHATHHHOTO arrapara 1 CMMBOJIMUCCKOTO A3bIKa (1)143PIKPI " UCIIOJIb30BAHUEC UX UL PCIICHUA y‘{e6HBIX 3aaay,
YMCHHUEC XapaKTCPU30BaATh CBOMCTBaA TCII, @HSHHGCKHG SABJICHUA W TPOLCCCHI, UCITOJIBb3Ys q)YHHaMCHTaJ'IBHI)Ie N OMIIMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HN3YUCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘-ICCKI/IC SABJICHUS, UCIIOJIB3YSI (1)I/I3I/I‘-ICCKI/IC BCIIMYMHBI

o

Bnanenue ocHOBaMU METOJIOB HAYYHOT'O IO3HAHUS C YUETOM COOJIIO/IEHUS IIPaBUJI O€30M1aCHOT0 Tpy/ia: HabI0eHuEe PU3NIECKIX
SIBJICHUI:

YMEHHE CaMOCTOSATEIbHO COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U3 JAaHHOTO Habopa 000py10BaHUs 10 UHCTPYKIUHU, OUCHIBATh
XOJI OMbITa U 3aIMChIBATh €r0 pe3yJbTaThl, (HOPMYIUPOBATH BHIBOIBI;

MIPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHUI (U3NYECKUX BEITUYMH: YMEHHE TUIAHUPOBATh H3MEPEHHUS, CAMOCTOSTEIILHO COOMPATh
HKCHEPUMEHTAIBHYIO YCTAHOBKY 10 HHCTPYKIIMH, BBIYUCIIATH 3HAYCHUE BEJIMYMHBI U aHAJTM3UPOBATh MOJYUCHHBIE PE-3yIbTaThI C
Y4E€TOM 3a/JaHHOU MTOTPENIHOCTH Pe3yIbTaTOB U3MEPEHN;

MIPOBE/ICHUE HECIOKHBIX KCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUI; CAMOCTOSTEIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
MIPOBOJIUTH UCCIIEOBAHUE 110 HHCTPYKIIMH, TIPEACTABIATh OTYYCHHBIC 3aBUCUMOCTH (PHU3MUECKUX BEIMYHH B BUJIE TaOIHII U
rpaduKOB, YYUTHIBATh OTPEITHOCTH, JIeJIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS

[Tonnmanue xapakTepHbIX CBOMCTB (pU3MUECKUX MoJienel (MaTepuanbHasi Touka, a0COIOTHO TBEPAOE TENI0, MOJIETH CTPOCHHUS
ra3oB, )KUJKOCTEH U TBEP/BIX TeJ, INIAHETapHAas MOJIENIb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOTO s1/Ipa) U YMEHHUE IPUMEHSTh UX s
00BsICHEHUS] PU3NYECKUX MPOIECCOB

YMeHue o0bSICHITh PU3NUECKHE MTPOLIECCH U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYaI[il MPAKTUKO-OPUEHTUPOBAHHOTO
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XapakTepa, B YACTHOCTH, BBISBIIATh IPUUMHHO-CIIEICTBEHHbIEC CBA3U U CTPOUTh OOBSCHEHHE C ONIOPOI Ha U3yUCHHbIE CBOMCTBA
(bU3NYECKUX SIBICHHUH, (PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEITH

YMmenue peniats pacuéTHeie 3a1aun (Ha 0aze 2 — 3 ypaBHEHHIT ), UCHIOJIB3YsI 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI, B YACTHOCTH, 3alUCHIBATH KPATKOE YCIOBHE 33/]auH, BBISBIIATH HEOCTAIOUIHNE JaHHbIE, BRIOMPATh 3aKOHBI U ()OPMYJIBI,
HeoOXoIuMBbIe Ui €€ pelIeHHs, UCIIOIb30BaTh CIIPABOYHbIC JAHHBIE, IPOBOJUTH PACYETHI H OLEHUBATh PEATUCTUYHOCTh
MOJTyYEHHOTO 3HaYCHHS (PU3NYECKOMN BETMUMHBL, YMEHUE ONPEACIATh Pa3MEpHOCTh (PU3NUECKOM BETMUMHBI, IIOIYYEHHON PU
penieHnu 3a1a4u

YMeHue XxapakTepu30BaTh NPUHIHIIGI ICHCTBUS TEXHUYECKUX YCTPOHUCTB, B TOM YHCIE OBITOBBIX MPUOOPOB, M MPOMBIIICHHBIX
TEXHOJIOTHYECKUX MPOLIECCOB M0 X ONMUCAHMIO, UCTIONIb3YS 3HAHUS O CBOMCTBaX (pU3MUECKUX SBJICHUI U HEOOXOAUMBbIE HU3NUECKUE
3aKOHOMEPHOCTH

10.

YMeHue UCIoIb30BaTh 3HAHUA O (PU3NYECKUX SIBIICHUSAX B TIOBCEAHEBHOM KU3HU JUIs oOecrieueHust 6€3011acHOCTH MPH 00pallieHUH ¢
OBITOBBIMU IPUOOPAMU ¥ TEXHUYECKHMHU yCTPOMCTBAMHU, COXPAHEHUS 3I0POBBS M COOJIIOIEHUS] HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B
OKpy>Karolel cpejie; HOHUMaHie He00X0AMMOCTH PUMEHEHUS TOCTUKEHUH (PU3UKU U TEXHOJIOTHH JUIsl palliOHAIBLHOIO
IPUPOIONOIB30BAHUS

11.

OnbIT noucka, mpeoOpa3oBaHus U MpeaCTaBIeHUs HHPopMalUK GU3NIECKOTO COIEPKAaHUs C UCIIOIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI{; YMEHUE OIICHUBATH JIOCTOBEPHOCTD MOJTYYCHHOW HH(POPMALIUK HAa OCHOBE UMEIOIINXCS 3HAHUN U
JIOMIOJTHUTEIBHBIX UCTOUHUKOB; YMEHHE UCIIOIb30BaTh MPHU BHIIOJHEHNUHU YUE€OHBIX 3aJaHUH HAyYHO-TIONMYJISIPHYIO JIUTEpaTypy
(bu3MYECKOTO CoiepKaHus, CIPaBOUHbIE MaTepUalibl, pecypchbl ceTu HTepHeT; BiajieHrne 6a30BbIMU HaBbIKaMH NpeoOpa3oBaHUs
uHpOpMaIUU U3 OHOI 3HAKOBOM CUCTEMBI B IPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE MH(OpPMAIIUU U3 HECKOJIBKUX NCTOYHHUKOB
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IHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 11O ®PU3UKE

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Kon
1 MEXAHUWYECKUE SBJIEHUA

1.1 Mexanunueckoe aBuxenue. Marepuanpnas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD JABHKCHUS

1.2 PaBHOMepHOE 1 HepaBHOMepHOe JBMkeHHe. Cpeansist ckopocTb. Dopmyria 171l BRIYUCICHUS CpeJlHel CKOpoCcTH: vV = S/t

13 PaBHOMEpHOE mNpsSMOJIMHENHOE IBUKEHHE. 3aBHUCHUMOCTb KOOPAMHATBHI Te€jla OT BPEMEHM B Cilyda€ PaBHOMEPHOIO MPSIMOJIMHEHHOIrO
JIBUKCHUS:
I'paduku 3aBUCHMOCTH OT BpPEMEHH Ui MPOCKIUH CKOPOCTH, TMPOCKIHU TEPEeMEUICHHs, IYyTH, KOOPAWHATHI TPH PaBHOMEPHOM
MPSIMOJIMHEIHOM JIBUKEHHUH

14 3aBUCUMOCTb KOOPAMHATHI T€JIAa OT BPEMEHHU B CIy4ae paBHOYCKOPEHHOI'O IIPSIMOJIMHENHOIO JBU)KECHUS:
DopMyIIbl AJ1 MPOSKIMH MTEPEMEIEHUS, MPOCKIIUN CKOPOCTU U MPOEKIIMU YCKOPEHUS IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHKEHUU:
I'paduku 3aBUCUMOCTH OT BpPEMEHHM [UIS TMPOEKIHWH YCKOPEHHS, MPOCKIHHA CKOPOCTH, TPOCKIMU MEepeMEIleHUs, KOOPIUHATHI TPU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHKEHUU

1.5 CBoboanoe naaenue. opmyIbl, OMUCHIBAIOIINE CBOOOIHOE MaJICHUE TeJa M0 BEpTUKAIH (IBUKEHHE TeJla BHU3 WM BBEPX OTHOCUTEIIBHO
noBepxHOCTU 3eMiH). ['paduku 3aBUCMOCTH OT BpEMEHHM I IPOEKLUU YCKOPEHUSI, IPOEKLIUU CKOPOCTU U KOOPAMHATHI IPU CBOOOAHOM
11a/ICHUH TeJa 0 BEPTUKAIIH

1.6 CKopoCTh PaBHOMEPHOTO JIBMKEHUS TeJla IO OKpykHOCTH. HarnpaBnenue ckopocTu.
dopmyna 1715 BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTH U IEPUOL OOpaLeHHUS:
LenTpoctpeMurenbHoe yckopeHue. HampasieHne HeHTpOCTPEMUTENBHOTO YCKOpeHUst. @opMyiia il BBIUUCIEHUS YCKOPEHUS:
dopmyiia, cBA3bIBAIONIAS IEPUOJI U YACTOTY OOpaIleHuUs:

1.7 Macca. [InotHoCTh BenecTBa. @opmyna Juist BBIYMCIIEHUS UIOTHOCTH:

1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClIoKeHUe CUil

1.9 SAsnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10 | Bropoii 3akon HeroToHa:
CoHarpaBJIe€HHOCTh BEKTOPA YCKOPEHHUs Tela U BEKTOpa CHIIBI, IEVCTBYIOIIEH Ha TEJIO

1.11 | B3aumogeiictBue ten. Tpetuii 3akoH HproToHa:

1.12 | Tpenue nokosi ¥ TpeHUe cKoyibxkeHus. DopMya 17151 BBIYUCICHUS] MOYJISI CHIIBI TPEHUS CKOJIbKESHUS:

1.13 | dedopmarus Tena. Yrupyrue u Heynpyrue aedopmaruu. 3akoH ynpyroi gedopmarnmn (3akoH ['yka):

1.14 | BcemupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTCHHSL:

Cuna TsprecTu. Y CKOpeHue CBOOOTHOTO TTaICHHS.
@dopmyna 17151 BBIYUCICHUS CHIIBI TSHKECTH BOIHM3H noBepxHocTH 3emin: F = mg.
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JIBmxenue ranet Bokpyr Connna. [lepBas kocmudeckast ckopoctb. HeBecoMocTh 1 meperpysku

1.15 | Umnynsc Tena — BeKTOpHas (PU3NUECKasi BETUYHMHA.
Nmnynsc cucreMsl Teil. M3menenne ummnyibsca. IMIyabse cuibl
1.16 | 3akoH coxpaHEHHs UMITYJIbCA IJIs1 3aMKHYTOW CUCTEMBI TEJ:
PeakTuBHOE IBUXKEHHE
1.17 | Mexanundeckas padora. @opmyrna /it BEIYUCIECHUS pabOThI CUIIBL:
MexaHnuecKasi MOIIHOCTb:
1.18 | Kuneruueckas ¥ noTeHuuanbHas sHeprus. opmyrna asisi BBIYHUCICHUS KUHETHUECKOW YHEPTUH:
Teopema o kuHeTHyeckoi 3ueprur. Popmyna A BEIYUCICHUS NOTEHIMAIbHON 3HEPTUH Teja, IOAHITOTO
Haj 3eMuEii:
1.19 | Mexanuueckas 3Heprus: 3aKOH COXpaHEHUsI MeXxaHu4Yeckoil sHeprur. Popmyia s 3aKOHAa COXPaHEHUs MEXaHUYECKOM SHepruu B
oTCyTCTBHE cui TpeHus: E = const.
IIpeBpalieHrie MEXaHUYECKOM SHEPIUK NIPU HAJTMYUU CUJIbI TPEHHUSL.
1.20 | IIpocTble MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peryar. Moment cuibt: M - Fl.
VYcioBue paBHOBECHS pblyara:
[ToxasmxubI 1 Hemo B XKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
1.21 | daBnenue TBEpIOTO TENA.
@opMyia 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
JlaBneHue raza. ATMocqepHoe AaBlICHHE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUJKOCTH.
dopmyiia 17151 BBIYMCIECHUS 1aBJICHUS BHYTPH KHUJIKOCTH:
1.22 | 3axon [Tackans. 'mapaBnudeckuii mpecc
1.23 | 3akon Apxumena. @opmyna 1Jis ONpeIeIeHUs BBITAIKUBAIOLIECH CUIIBI, IEMCTBYIONIEH Ha Teo, MOrpyKEHHOE B KHUIKOCTh UJIM Ia3:
Ycnoue niiaBanus tena. [lnaBanue cyioB 1 Bo3AyXoIIaBaHHe
1.24 | Mexanundeckue Kojnebanusi. AMIUIMTY/1a, IEPUOJT M YacToTa Kosnebanuid. @opmMyiia, CBA3bIBAIONIAS YACTOTY U EPUOJI KOJIeOaHUH:
1.25 MaTtemaTtnueckuil U Npy>KMHHBIN MasTHUKH. [IpeBpalienue s3Heprun npu KojaedareabHOM JBUKEHUH
1.26 | 3aryxatoue Konebanus. BeinyxkaeHHble Konebanus. Pezonanc
1.27 | Mexanudeckue BoJHbI. [IpooabpHbIE U ONIEpeYHbIE BOIHBI. JIJTHHA BOJIHBI U CKOPOCTh PACIPOCTPAHEHUS BOJIHBI:
1.28 | 3Byk. [')poMKOCTh 1 BBICOTa 3BYKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha IPaHMIIC ABYX cpell. MH(pa3Byk U yIbTpa3ByK
1.29 | Ilpakmuyeckue pabomul

W3mepenue cpenHeil MIOTHOCTH BEIIECTBA; apXUMEOBOM CUIIBL; )KECTKOCTH MPYKUHBI; KOA( (PULIMEHTa TPEHUS CKOJIbKEHHUSI; paOOThI CHIIBI
TPEHUs, CUJIbl YINPYTOCTH; CPEJHEH CKOPOCTH MABIKEHHsI OpycKa MO HAKJIOHHOW IUIOCKOCTH; YCKOpEHHUs OpycKa IMpH JBUKEHHU IO
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HAKJIOHHOM IUIOCKOCTH; YacTOThl M Iepuoja KojeOaHMM MaTeMaTHMYecKOro MasTHHKA; 4acTOThl M Iepuoja KoJeOaHUil NpyX HHHOTO
MasiTHUKa; MOMEHTA CHJIbI, IEHCTBYIOIIETO HA pblYar; paboThl CUJIBI YIIPYTOCTU MPH MOABEME TPy3a C MOMOIIBIO HETOABHKHOTO OJIOKa;
paloThI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO OJIBUKHOTO OJIOKA.

HccnenoBanue 3aBHCUMOCTH apXHMMENOBOW CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Telda W OT IUIOTHOCTU JKHUIKOCTH; HE3aBHCHMOCTH
BBITAJIKMBAIOLICH CHJIBI OT MacChl T€jla; CUJIbl TPEHUS CKOJBXECHHS OT CHJIBI HOPMAajbHOI'O JABJIECHUS M OT POAA IOBEPXHOCTH; CHIIBI
YIIPYTOCTH, BOSHUKAIOWIEH B MPYXUHE, OT CTENEHH JAe(hOopMaIiy MPYKUHbI; YCKOPEHHs OpycKa OT yriia HaKJIOHA HaNpaBJsIoOIIEH; mepruoia
(4yacToThl) KOJIEOAHUN HUTSHOIO MAsATHUKA OT JUIMHBI HUTH; MEPUOAA KOJeOaHUH NMPYKMHHOTO MasSTHHKA OT MAacchl Ipy3a M KECTKOCTH
NPYKUHBI, UCCIEIOBaHHE HE3aBHCHUMOCTH IepHoJa KoJeOaHWH HHUTSHOTO MasTHHUKAa OT Macchl rpysa. IIpoBepka ycioBusi paBHOBECHS
ppluara

1.30 Du3zuyeckue A61eHUs 8 NpUpoOe: TPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSMHU B )KMBOW U HEKHUBOM MPUPOJE, NCHCTBUE CUIIBI TPEHUS B
MPUPOJE U TEXHUKE, MPUIUBBI U OTJIMBBI, JBUXKEHUE TU1aHeT COJIHEYHOM CUCTEMbl, PEAKTUBHOE JIBUKEHUE JKMBBIX OPraHU3MOB, pblYaru B
TeJIe YeJIOBEKa, BIMSHUE aTMOC(HEPHOTO JaBIICHHs Ha KUBOW OPraHM3M, IUIaBaHWE PBIO, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICCHNE,
CEHCMUYECKHE BOJIHBI, IIyHAMU, 3XO

1.31 Texuuueckue ycmpouicmea. CIUIOMETP, NATUUKHU IIOJOXKEHMsS, PACCTOSHUS M YCKOPEHHUS, AMUHAMOMETP, MOJIIMITHUKH, PAKEThI, phlyar,
MOJIBIDKHBIM M HETIOABIKHBIN OJIOKM, HAKJIOHHAs IJIOCKOCTh, MPOCThIE MEXaHU3MbI B OBITY, COOOIIAIOUIMECS COCY/bl, YCTPOMCTBO
BOJIOTIPOBOJIA, TUAPABIMYECKUA MpPEcc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IJXOJOT, HCIHOJIH30BAHUE
yIbTpa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A

2.1 OCHOBHbBIE TOJIOKEHHSI MOJEKYISIPHO-KMHETHUECKOM TEOpUH CTPOEHUs BellecTBa. Mojenu TBEPAOIo, >KUIKOTO M Ta3000pa3HOro
cocTosiHui BemecTBa. Kpuctammmueckue u aMmopdHbie Tena

2.2 JIBrxeHue yactull BeniecTBa. CBsA3b CKOPOCTH ABMKEHMSI YacTHUI] ¢ Temneparypoil. bpoyHoBckoe aBmxkenue, muddysus

2.3 CMmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

2.4 TenyioBoe pacliupeHue u cxatue

2.5 TennoBoe paBHOBECHE

2.6 Buytpennss sneprus. Pabora u temonepenadya kak ciocoObl H3MEHEHUS] BHYTPEHHEH dHepruu

2.7 Buibl Teronepenayn: TENJIONPOBOIHOCTD, KOHBEKIINS, U3ITyUYEHUE

2.8 Harpepanue n oxnaxnenue teia. KoanyecTBo TemIoThl. Y aenbHas TeMI0EMKOCTD:

2.9 3aKOH COXpaHEeHHUsl PHEPTUH B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIIOBOro OajaHca:

2.10 | Mcnapenue u KoHAaeHcauus. M3MeHeHHe BHYTpPEHHEH SHEpruM B IpoLecce UCMapeHHus U KoHAeHcanuu. Kunenue xuakocTu. Y aenbHas
TerutoTa napoodbpasosanus: L = Q/m

2.11 BraxxnocTs Bo3iyxa

2.12 | IlnaBnenue u Kpuctaum3amnys. Vi3aMeHeHre BHYTpEHHEH SHEPTUH NPH TUTABJICHUH U KPUCTAIUTH3AINHN. Y IeNTbHAs TEIUIOTA TUTABIICHHS:

2.13 | BHyTpeHHss SHEprHsl CrOpaHus TOIUTMBA. Y IelibHAas TeIJIOTa cCropanus Tommsa: = Q/m
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2.14

[Tpunnume! padoTe! TeroBsix ABuraTenei. KI1JI remmoBoro asuraresns

2.15 | Ilpakmuueckue pabomul
W3mepeHue yaenbHON TEIIOEMKOCTH METANIMYeCKOro LMIMHAPA; KOJMYECTBA TEIUIOThI, HMOJIYYEHHOTO BOAOH KOMHATHOM TemImeparypsl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HAarpeTblii LUWIMHAP; KOJIMYECTBA TEIJIOTHI, OTIAHHOIO HArpeThIM LUJIMHIPOM, IIOCIE
OIlyCKaHHUsA €ro B BOJAY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIbHONM BIAKHOCTH BO3/1yXa; YIACJIbHOW TEIUIOTHI  IUIABJICHMS
nbpjaa. MccnenoBanne M3MEHEHHUS] TEMIEpaTypbl BOABI MPH PA3JIMYHBIX YCIOBUSX; SBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHWU XOJOTHOU H
ropsiueil Bojbl; Mpolecca ncnapeHus

2.16 | Qusuueckue s6neHuUs 6 npupode: TOBEPXHOCTHOE HATSHKCHHE W KaWUISPHBIC SBICHHUS B MPUPOAE, KPUCTAUIBI B MPUPOAE, MU3ITyUCHUE
CounHnia, 3aMep3aHue BoJJ0EMOB, MOPCKUE OpH3bl; 00pa3oBaHUe POCHl, TYMaHa, MHEs, CHEra

2.17 | Texuuueckue ycmpoucmea: KanwUIAPbl, TPUMEPHI HCIIOIB30BaHUS KPUCTAIUIOB, KUAKOCTHBIA TEPMOMETp, JATYHK TEMIIEPATyphl, TEPMOC,
crcTeMa OTOIUIEHUS IOMOB, THTPOMETPBI, ICUXPOMETP, NapoBasi TypOuHa, JBUraTellb BHYTPEHHEr0 CrOpaHus

3 DJIEKTPOMATHUTHBIE SIBJIEHU A

3.1 Onexrpu3zanys Ten. J[Ba BUaa 3JIEKTPUUYECKHUX 3apsiJIOB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tel. 3akoH Kynona

3.3 3aK0H COXpaHEHHMSI JICKTPHUECKOTO 3apsijia

3.4 Onexkrpuueckoe nose. Hanpsx€HHOCTh autekTprueckoro nojst. [IpuHIun cynepno3uiuy 3J1eKTpUYecKUX 1oJied (Ha Ka4eCTBEHHOM YPOBHE)

3.5 Hocurenu snexTprudeckux 3apsaoB. J{eHCTBHE AIEKTPHYECKOT0 TIOJIS Ha dIIeKTpHUYecKre 3apsiabl. [IpoBOTHUKY B TUAICKTPUKU

3.6 ITocTosiHHBIN dneKTpUYeCKUi TOK. JleficTBHs dnekTpuueckoro Toka. Cuna toka. Hanpskenue.
=g/t ,U=A/

3.7 DIIEKTPUYECKOE COMPOTUBIICHHE. Y ISTbHOE dJIEKTpUIecKoe conpoTuBieHue: R = pl/S

3.8 3akon Oma jy1s1 yaactka snektpudeckoi eru: | = U/R

3.9 [TocnemoBarenbHOE COSTMHEHHE TIPOBOTHIKOB:
[TapannenbHoe coeJMHEHNE TPOBOAHUKOB PAaBHOT'O CONPOTUBIICHUS:
CMenanHbIe COeTMHEHMSI TPOBOTHUKOB

3.10 PaGota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.11 | Bakon /xoymst — Jlenna:

3.12 | OnbIiT DpcTena. MarHuTHOE 10Jie IPSIMOTo MTPOBOJIHUKA C TOKOM. JIMHMM MarHUTHON MHIAYKIUU

3.13 | MarauTHOe 1oJie MOCTOSTHHOTO MarHuTa. B3anmMo/ieiicTBre MOCTOSHHBIX MATHUTOB

3.14 | JleficTBHe MarHUTHOTO TOJIs HA POBOJAHUK C TOKOM

3.15 Omnbitel @apanes. SABnenue anexkTpoMariuTHoN HHAYKIMK. [IpaBuno Jlenna

3.16 | Ilpakmuueckue pabomwi

N3mepenue 3MeKTpHUUecKOro COMMPOTUBIEHUS PE3UCTOPA; MOIIIHOCTH SJIEKTPUUECKOTO TOKA; paObOTHI AIEKTPUUYECKOTO TOKA.
VccnenoBanme 3aBUCUMOCTH CHJIbI TOKA, BOSHUKAIOIIETO B MMPOBOJHUKE (PE3UCTOPHI, JIAMIIOUKA), OT HANPSKEHHs] HA KOHIIAX MPOBOJIHUKA;
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3aBUCHUMOCTH COIMPOTUBJICHUA OT JJIMHBI IIPOBOAHHUKA, IIJIOIIAAX €0 IMOIICPEYHOr0 CEYCHUA U YACIIBHOT'O COIIPOTUBIICHHS.
HpOBepKa mpaBujia JJis1 SJICKTPUUICCKOr0 HAIIPAKCHHA IMPU MOCICAOBATCIIBHOM COCAMHCHUU MPOBOJHUKOB; IpaBujia A CHUJIBI JJICKTPH-
YCCKOI'0 TOKa IIpH MnapajjiCJIbHOM COCAMHCHUHN ITPOBOIHHUKOB (peSI/ICTopH u naMnqua)

3.17 | Qusuyeckue asnenus 6 npupooe: SNEKTPUUYECKUE SBICHHUS B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE IOJIe 3EeMJIH,
apeiid noarcoB, posib MArHUTHOTO MOJISL VIS )KU3HH Ha 3eMJIe, IOJIIPHOE CHSHUE

3.18 | Texnuueckue ycmpoucmea: 3AEKTPOCKOI, aMIEPMETp, BOJIBTMETpP, PEOCTaT, CUETUMK SJIEKTPUUECKON SHEPrHH, DJIEKTPOOCBETUTEIbHBIC
npuOOpBl, HarpeBaTelbHBIE AICKTPOIPHUOOPHI (IPUMEPHI), AICKTPUYECKHE MPEAOXPAHUTEIH, JIICKTPOMArHUT, 3JIEKTPOJIBUTATEIb
MIOCTOSTHHOTO TOKA, TeHEPaTOp MOCTOSHHOTO TOKA

3.19 | DaexkrpomarHuTHbIE BOJHBL. [1IKaga 3IeKTpOMarHUTHBIX BOJIH

3.20 | JIyueBas mozens cBeta. [IpsmonuHeiiHOE pacipocTpaHEHUE CBETA

3.21 | Bakon orpaxkenus cseta. [Imockoe 3epkaio

3.22 | Ilpenomienue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 | lucnepcus cBeta

3.24 | Jlunza. Xox nydeit B tuH3e. PokycHoe paccrosinue auH3bl. Onruueckas cuia aun3el: D = 1/F

3.25 | I'na3 kak ontuueckas cucrema. Onruyeckue npudopsl

3.26 | Ilpaxmuueckue pabomoi
N3mepenne ontuueckoi CUiibl coOuparomiei JTHH3bI1; (POKYCHOTO pacCTOSIHUS COOMparoIei JTMH3bI (10 CBOMCTBY paBEHCTBA pPa3MepOB Tpe/-
MeTa U U300paKeHUs, KOTAa MPpeIMeT PacloJIoKeH B JBOMHOM (hoKyce), moKka3aTess MPeIOMIICHHS CTEKIIA.
HccnenoBanue CBOWCTBA HM300paKEHUS, IMONYYSCHHOTO C TIOMOIIBIO COOMparomiedl JHH3BI, M3MEHEHHS (POKYCHOTO PACCTOSHHUS JIBYX
CJIO’KEHHBIX JIMH3; 3aBUCHMOCTH YIJIa MPEIOMJICHHs CBETOBOTO JIy4ya OT YIJla MaJieHHs Ha TPaHUIle «BO3JIyX — CTEKJIO»

3.27 | Qusuyeckue snenus 8 npupooe: 3armenust ConHia u JIyHbI, 1[BETa TeJ, ONTHYECKUE SBICHUS B aTMocdepe (1iBeT Heba, pedpaxius, paayra,
MHUPaXK)

3.28 | Texuuueckue ycmpoucmea: 04K, NEPUCKOM, (oToanmnapar, ONTHYECKUE CBETOBOIbI

4 KBAHTOBEBGIE SABJIEHUA

4.1 PagnoakTuBHOCTh. Anb(da-, 6eTa-, ramma-usnydenus. Peakiun anbda-u Oeta-pacnana

4.2 OmnpiTel Pe3epdopaa o paccesnuto anbda-yactuu. [Inanerapnas mogens atoma

4.3 CocraB aromHoro sipa. M3oromnsl

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 SInepHble peakuu. 3aKOHbI COXPaHEHUS 3apsJOBOI0 U MACCOBOTO YHCEN

4.6 Qusuueckue A6leHUs 6 Npupooe: €CTECTBEHHbIM pPaJUOAKTUBHBIA ()OH, KOCMUYECKHE JIyYd, PaJUOAKTHBHOE M3IIy4YeHHE HPUPOIHBIX
MUHEPAJIOB, IEHCTBHE paAMOAKTHBHBIX N3TYYCHUH Ha OPTaHNU3M YeJIOBEKa

4.7 Texnuueckue ycmpoticmea. CIEKTPOCKOII, MHIUBUAYaAJIbHBINA 103UMETp, Kamepa BuibcoHa, siiepHasi S3HepreTuka
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLOHECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
1.Yuebnuk. ®usuka. 9 kinacc. [leppimikun A.B., I'yrauk E.M. 2023 r.(QneKTpoHHbIN)
2. Coopnuk 3ana4 1o ¢puszuke 7-9 xi. Ilepeimkua A.B.

METOAUYECKHUE MATEPUAJIBI IUISA YUYUTEJIA

1. Ilepoimkua A.B., MBanoBa E.B. «®usuka»: yueOHUK a1 00mieoOpa3zoBaTeIbHBIX
yapexaeHui. 5-oe m3manue. Mocksa. Jlpoda, 2020 r. 2. Jlykammk B.W., MBanoa E.B.
CO6opnuk 3anau st 7 - 9 kimaccos. - M.: [IpocBerienue,

2. Kupuk JI.A. CamocTosTenbHBIE U KOHTPOJIbHBIE paboThl. M.: Unekca, 2021 r.

3. Mapon A.E., Mapos E.A. KontponsHabie TecTsl 10 pusuke. —M.; [Ipocsemenne, 2020 T.

4. bubnroTteka JIEKTPOHHBIX HAMAAHBIX mocoouii «Pusuka 7 — 11». Kupumn u Medoamii
2020 .

5. ®usuka 1C (bubnuoTeka HAMISAAHBIX TOCOON).

6. OtkpeiTas ¢pusuka (Yacts 1) — YueOHOE 31IEKTPOHHOE H3/IaHHUE.

7. DnexTponHas 3HIMKIoneaus «OT miyra J10 Jazepay.

8. JlemoHcTpanuonHelii y4yeOHbIH sKkcnepumMenT CDROM/ IlprpammHO-ammapatHbIi
KOMILIEKC

AFS.

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

—  www.lseptem

— Caiir http://fipi.ru

— Cair http://ru.wikipedia.org
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