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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMma no ¢u3rke Ha ypoBHE OCHOBHOI'O O0IIero o0pa3oBaHUs COCTABJII€HA HA OCHOBE MOJIOXKEHHI
U TpeOoBaHMII K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOW 00pa30BaTENbHOM IMpOrpamMbl,
npeacraBieHdHbix B @I'OC OO0, a Takke ¢ yuérom (QemepanbHOil paboyeil mporpaMMbl BOCIIMTAHHUS W
Konnenmun npenogaBanus yueOHoro npeamera « Dusmuxay.
Copep:xanue mporpaMMsl o (GU3HMKE HANpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH
o0yJaroImuxcs M OpraHU3alui0 M3y4deHHs (U3MKUM Ha JAEATENbHOCTHOW OCHOBE. B mporpamme mo ¢usuke
YYHUTBIBAIOTCS BO3MOYKHOCTH y4eOHOro mpeamera B peanusanuu TpedoBanuiit @I'OC OO0 k miuaHupyeMbIM
JUYHOCTHBIM U METalpeIMETHbIM  pe3ysibTaTaM OOydeHHs, a TaKKe MEXIPEIMETHbBIE CBA3HU
€CTECTBEHHOHAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.
[Iporpamma mo ¢u3mke ycTaHaBIMBAET paclpeieieHre y4eOHOro MaTepuana 1o rogaMm o0ydeHus (1o
KJlaccam), MpeasiaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh M3YyUEHHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
MPEMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUYaromuXxcsl.
[IporpamMma no ¢usuke paspadboTaHa C IeJIbI0 OKa3aHUS METOJUYECKONH MOMOIIM YUYUTENO0 B CO3JIaHUU
paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.
Ouzuka SBISETCS CUCTEMOOOPA3YIOUIMM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX HPEIMETOB, MOCKOJIBKY
(du3HUYeCKre 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUMN, U3y9aeMbIX XUMHCH, ONOJIOTHEH, aCTPOHOMHEH H
¢busnueckoil reorpadueli, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, MPEAOCTaBIseT Haubosee
SICHBIE 00pa3Ibl MPUMEHEHHUSI HAyYHOT'O METO/Ia MMO3HAHMSA, TO €CTh CII0C00a MOMYYCHHUS TOCTOBEPHBIX 3HAHUM
0 MHDE.
OnHa W3 THaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHMSA B CTPYKType OOIIEro OOpa3oBaHUS COCTOHT B
(GbopMUPOBaHUU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00y4aromuxcsl.
Wzyuenne ¢u3ukun Ha 0a30BOM YpOBHE IPEIIOJAraeT OBJaJeHHE CICAYIOIIMMH KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIIUMU €CTECTBEHHOHAYUHYIO TPAMOTHOCTD:
® Hay4HO OOBSICHSTH SIBIICHUS;
® OIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHBIE JOKA3aTEIbCTBA AJIs IOJIy4E€HHUS BBIBOJIOB.
enmn w3ydeHus (U3MKM HA YpPOBHE OCHOBHOTO OOIIEro 0oOpa3zoBaHMs ompeneieHbl B KoHmenuu
npernojiaBaHus yueoHoro npenmera «®Pusnka» B o0pa3oBaTelbHBIX opraHu3anusx Poccuiickoit @eneparum,
peayn3yIolMX OCHOBHbIE 00II€00pa3oBaTeNbHbIE MPOrpaMMbl, yTBEpXAEHHON pemeHnueM Kosierun
MunuctepctBa npocsenienus Poccuiickoit @eneparuu (mpotokon ot 3 aexadps 2019 r. Ne [TK4BH).
Henu usyvyenus ¢pusuku:
e npuoOpeTeHHe MHTEpeca M CTPEeMJICHHs 00yYaroluXcs K HayYHOMY M3Y4YEHHIO NMPHUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABIEHUH O HAyYHOM METOJIe TMO3HAaHUA M (HOPMHUPOBAHHME HCCIIEOBATENHCKOIO
OTHOILIEHHUS K OKPYXXAIOLIUM SIBJIICHUSIM;

e (opmupoBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4yeHUS OCHOB CTPOCHUSI MaTepuu U
(GyH1aMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHME MPEACTABIECHUIN 0 POy (PU3MKK AT Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHI;

® pa3BUTHE TPEJCTABIECHUNH O BO3MOXHBIX cdepax Oyaymed npodecCHOHaIbHOU AeSITeIbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlalbHeeMy 00y4eHHIO B 3TOM HAlpaBICHHH.
JlocTiKeHre HTHX IeJed mnporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
o0ecrieunBaeTcs peleHueM CIeAyonuX 3a1ay:
e npuoOpeTeHHe 3HAHUW O JAUCKPETHOM CTPOEGHUHM BEIIECTBA, O MEXAaHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e 1puOOpeTeHHEe YMEHUN ONHUCHIBATh M OOBACHATH (PUINYECKUE SBIEHUS C HCIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHUI;

® OCBOCHHME METO/OB pEIICHUS MPOCTEHIINX pacu€THBIX 3aJady C HCIHOJIb30BaHUEM (PU3HUECKUX
Mojiefiel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3aa4;

® pa3BUTHE YMEHMH HAOIIOAATH MPUPOAHBIE SBJICHUS U BBINOJHATH ONBITHI, JaOOpPATOpHBIE pabOTHI U
HKCIEPUMEHTAIbHbIE UCCIIEOBAHMS C UCTIOIb30BAHUEM H3MEPHUTEIBHBIX IPUOOPOB;



e OocBOcHHME MPUEMOB PabOThl ¢ MHpopManuel (GpU3MUECKOro CoAep KaHus, BKItoYas WHPOPMALUIO O
COBPEMEHHBIX JOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OlICHUBaHNE NH(POPMAITUH;

® 3HAKOMCTBO cO cdepamu TpodecCHOHATBLHON NEATENIbHOCTH, CBS3aHHBIMH C (QU3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKECHHIX (PU3MUECKON HAYKH.

Ha n3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OTBOAMTCS 238
JacoB: B 7 kiacce — 68 gacoB (2 daca B Hezeno), B 8 kimacce — 68 yacoB (2 yaca B Henen), B 9 kiacce — 102
yaca (3 Jyaca B HEJICIIO).

[Ipemuaraemerii B mporpamme 1o (usuke nepedeHb JabopaTOpPHBIX pabOT W OMBITOB HOCHT
PEKOMEHIATENIbHBIA XapaKTep, yYUTEN b JellaeT BHIOOp MPOBEICHHUS JIAOOPATOPHBIX PabOT M OIBITOB C YYETOM
WH/IMBUYAIHBIX OCOOCHHOCTEH OOYdYaloIIMXCs, CIHMCKAa SKCIEPUMEHTAIBHBIX 3aJaHWi, NpPEJIaraéMbIX B
paMKax OCHOBHOT'O I'OCY/IapCTBEHHOTO YK3aMeHa 1o (pH3HKe.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usuka u eé poJib B NO3HAHNM OKPYKAIOIIEro MUPA.

®usnka — Hayka o npupoze. SBneHus npuponbl. PU3MUECKUE SIBJICHUA: MEXAHMUYECKHE, TEIUIOBBIE,
AIEKTPUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenue Qusnueckux senuunH. Dusuueckue npubdbopsl. Ilorpemuocts
n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL.

Kak ¢u3uka u gpyrue ecrecTBeHHbIE HAYKU M3y4aloT Mpupoay. EcrecTBeHHOHAYy4YHBINH METO/ MMO3HAHUS:
HaOJt0/IeHNe, TTOCTAHOBKA HAYYHOT'O BOIMPOCA, BBIIBIIKEHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3,
o0BsicHEHHE Ha0M0aeMoro siBieHus. Onrucanue GU3NYecKuX SABICHUN C TOMOIIBI0 MOJETEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, DJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. ®uznveckue NpuOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M LIU(POBBIM TPUOOPOM.

Jlabopamopuusie pabomot u onvimel.

Onpenenenue 1eHbI JeNIeHUs MIKAIB K3MEPUTEIHHOTO TPHoopa.

H3mepenne paccTOsTHUMN.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TeTa.

Ornpezenenue pa3MepoB MajbIX TeJ.

N3mepenne Temneparypsl Mpy MOMOIIHU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue wuccienoBaHus MO MPOBEPKE THUIOTE3bl: JAIbHOCTh MOJETA IMIAPUKA, MYIIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJEHUS 0 CTPOEHHUHU BelleCTBA.

CrtpoeHue BemiecTBa: aTOMbl U MOJICKYJIBI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIONINE AUCKPETHOE CTPOCHUE
BEILIECTBA.

JIBrxkenue wacTtull BemecTBa. CBs3b CKOPOCTHU JBIDKCHMSI YaCTHIl C TeMIiiepaTypoil. bpoyHoBckoe
nsuxenue, 1uddys3us. BzaumonelicTBrue 4acTuIl BEIIeCTBA: MPUTSHKEHUE U OTTAIKHUBAHHE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30OB, >KHAKOCTEH W TBEPIABIX (KPUCTALTUYECKHUX) TEll.
B3auMocBs3p Mexay CBONMCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHMSX U UX ATOMHOMOJIEKYJISPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HabGmoneHne 6poyHOBCKOTO JBHKEHUS.

2. HabGmrogenue nuddysuu.

3. HabGmronenwue siBeHUH, OOBSICHSIOMIUXCS PUTSHKSHUEM MU OTTATKHBAHUEM YaCTHII BEIECTRA.

Jlabopamopuvie padomol u onvimul.

1. Omnenka nuamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHUEM (hoTorpaduii).

2. OmbIThI 1O HAOTIOACHUIO TETIJIOBOTO PACHIUPEHHUS T'a30B.

3. OmbITHI 10 OOHAPYKEHUIO JCHCTBYS CHIT MOJICKYJIIPHOTO MTPUTSKECHUS.

Pa3nen 3. /IBu:xeHne u B3aumMojieiicTBue TeJl.

Mexanunueckoe nBrxkeHune. PaBHomepHoe u HepaBHOMepHOE ABMxkeHHE. CkopocTh. CpenHsst CKOPOCTh
MIPU HEPABHOMEPHOM JBUKEHUU. PacuéT myTu v BpeMeHU JBUKEHUS.

SIBnenne nHepuMK. 3aKOH UHEPLMHU. B3anmoneicTBre Tell Kak MPUIMHA U3MEHEHUS] CKOPOCTH JIBHYKEHUS
Ten. Macca kak Mepa uHepTHOcTH Tena. [lmoTHocTh BemecTBa. CBS3b TUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
eanHuIle 00bEMaA BEIIeCTBa.

Cuila Kak xapakTepucTUKa B3aumojencTBus ten. Cuna ynpyroctd u 3akoH ['yka. U3mepenue cuiel ¢
MTOMOIIIBIO TUHAMOMETpa. SIBJICHHE TATOTEHUS U cuiia TshkecTH. Cuila TsOKeCTH Ha IPYTuX IiaHetax. Bec tena.
Hesecomocts. CrnoxeHue cuil, HalpaBJIE€HHBIX MO OJHOM mpsiMoi. PaBHonelcTByromas cuwi. Cuia TpeHHs.
Tpenne ckoybXeHUs U TpeHUE TTOKOs. TpeHne B MpUpoJie U TEXHUKE.

Jemoncmpayuu.

HalGmronenrne MexaHU4ecKoro JBMKEHUS Tea.

N3mepenne ckopocTu NPsIMOJIMHEUMHOTO IBUYKEHUS.
Habntoienue siBieHUs] HHEPIUH.

Habmonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOICUCTBHUIO TE.

ocoarwnE

agkrownE



6.

CrnosxeHue cuil, HapaBJIEHHbIX 110 OJHON IPSIMOM.

Jlabopamopuusie pabomot u onvimel.

1.

wmn

5.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBIDKEHUS (ITapUKa B JKUIAKOCTH, MOJEIU DIEKTPHUUIECKOTO
aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM IIapUKa M0 HAKIIOHHOW TIOCKOCTH.
OmnpefeneHne IIOTHOCTH TBEPIOTO Tea.

OmnbITH, AEMOHCTPHUPYIOILINE 3aBUCHMOCTD PACTSHKEHHS (IeOpMaliu) MPYKUHBI OT MPHIOKEHHON
CHJIBI.

OHBITBI, Z[GMOHCTpI/Ip}/IOH_II/IC 3aBUCHUMOCTb CHJIBI TpeHI/ISI CKOJIBXKCHHSA OT BECa TEjla U xapaKTepa
COIPHUKACAIOITUXCS TOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

Hasnenue. CriocoObl YMEHBIICHUS U yBeIUYeHUS AaBiieHus. JlaBieHue rasza. 3aBUCUMOCTH JIaBJICHHS
raza or o0béma, Temmeparypbel. [lepemaua naBiaeHWs] TBEPABIMU TEJIaMH, KHIKOCTSIMH H Ta3aMH. 3aKOH
[Tackans. [IHeBMaTHyeckue MamvMHbL. 3aBHCUMOCThH JaBJICHHUS KUIKOCTH OT riiyOuHbl. ['mapocratuyeckuit
napanokc. Coobmatomuecs cocynbl. ['uapaBinueckne MEXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe AaBiaeHue. [I[pUuuuHbI CylecTBOBaHUS BO3AYITHON 000J0YKH 3eMITH.
Omneir Toppuuenmu. U3mepenne atMocepHOTO aBIeHHS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Ipubopsl 11t usmepenus atMochepHOro JaBiIeHHUS.

JleificTBrE KUAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX Telo. BriTamkuBaromas (apxuMenoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.

1. 3aBucumOCTb JaBJIEHUS ra3a OT TEMIEPATYpPHI.

2. llepenaua naBieHUs KHUIKOCTBIO U Ta30M.

3. Coobmarommecs: CoCyabl.

4. T'mapaBinudeckuil nmpecc.

5. IlposiBinenue neiicTBust aTMOCHEPHOTO AaBJICHUS.

6. 3aBHCHMOCTH BBITAIKHBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TUIOTHOCTH YKUKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIICH CUJIBI BECY BHITECHEHHOMN KHJIKOCTH.

8. VYcioBue mnnaBaHMsA TeN: IUJIABaHWE WJIM TOTPY)KEHHE TelI B 3aBHCHMOCTH OT COOTHOUICHUS
IUIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomsl u onsimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOjie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YACTH Tela.

2. OmpeneneHne BEITAIKUBAIOMICH CHIIBI, IEHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B )KHUIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKMBAIOLIEH CHIIBI, JEMCTBYIOMIEH Ha TEJIO B JKUAKOCTH, OT MAacChl
Tena.

4. OnpITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAJKUBAIOIIEH CHIIBI, JAEUCTBYIOLIEH Ha TeIo B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KonctpyupoBanue apeomeTpa Wil KOHCTPYUPOBAHHE JIOJKHU U ONpeieieHue e€ Ipy30n0/bEMHOCTH.

Pa3nea 5. PaGora n MoHOCTh. JHEprus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MeEXaHU3MBI: pblYar, 0JI0K, HaKJIOHHAs MII0cKocTh. [IpaBuio paBHoBecus pbruara. [Ipumenenue
IpaBUjIa PaBHOBECHs pbluara K Oioky. «3onoToe npasuiio» Mexanuku. KIIJ] mpocteix Mexanusmos. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHKE.

Mexannueckass »Heprus. KuHernueckas M mnoTeHUuanbHasg HHeprus. lIpeBpamieHue ogHOro BHIA
MEXaHNYECKON DHEPTUU B IPYroi. 3aKOH COXPAaHEHHUs SJHEPTUHU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepbl NpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomuvl u onvimol.

1. Ompenenenue pa®OTBl CHUIBI TPEHHUS NP PABHOMEPHOM JABI)KEHHUH Teja IO TOPHU30HTAJIBHOM
MTOBEPXHOCTH.

2. HccrenoBanue ycinoBHii paBHOBECHS phIyara.

3. Usmepenune KIIJ] HakIOHHOH MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPaHEHUSI MEXAHUYECKOUN SHEPTUU.

8 KJIACC



Paznen 6. TeruioBble siBJIeHHS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOEHUs BellecTBa. Macca U pa3Mepsl
aTOMOB M MOJIEKYJ. OTbIThI, MOATBEPKAAIOIINE OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKMUHETUYECKON TEOPUH.

Mopenu TBEPOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrammuyeckne u amopdHbIe
tena. OObBACHEHHE CBOMCTB Ta30B, XHIKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJIOKEHHH MOJIEKYISIPHO-
KHMHETH4eCcKOi Teopuu. CMauynBaHWe U KaWJUIAPHBIE sIBJIEHUS. TerioBoe pacliupeHue u cxxaTHe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCThIO TEIUIOBOTO JBUKEHUS YacTull. BHyTpeHHss sHeprusl.
CriocoObl M3MEHEHHUs BHYTPEHHEH SHEpruu: Temionepeaaya u copepiieHue padboTel. Buisl Temnonepenayu:
TEIJTONPOBOHOCTh, KOHBEKIIMSI, U3TyUCHUE.

KonnuectBo TemnoTel. YienbHas TEIUIOEMKOCTh BellecTBa. TemaooOMEeH M TEeIMJIOBOE pPaBHOBECHE.
VYpaBHeHne TerioBoro Oananca. [InaBieHue u OTBEpJeBaHNE KPUCTAIUTMUECKUX BEIIECTB. Y AENbHAs TETUIOTa
riasnenus. [lapooOpa3oBanue u konnencanus. Mcnapenue. Kunenue. YaenbHas Temaora napooOpa3zoBaHusl.
3aBUCHMOCTh TEMIIEPATypPhl KUTICHHUS OT aTMOC(HEPHOTO JTaBIICHUSI.

BnaxxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeiabHas TEII0Ta CrOpaHus.

[Tpunnumner padotel TemoBbix Asuratenei KIIJ[ TermoBoro aeuratens. TemioBble ABUTATEN U 3alllUTa
OKpY>KaroIlEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

Ha6monenne 6poyHOBCKOTO JIBUKEHUSI.
Ha6monenue nuddysum.
Habmtoienue siBiaeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHHM.
Habnronenue TerioBoro pacumpeHust Tel.
W3meHneHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa M HarpeBaHUM WU OXJIAXKICHHUH.
[IpaBuna u3mMepeHus TeMIepaTypsl.
Buasl Terionepenauu.
OxJtax/1eHre Mpu COBEPIIEHUU PaOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
0. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
1. HaOironeHue KuneHus.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TJIaBJICHUH.
13. Monenu TEImIOBLIX JBUTATENEH.
Jlabopamopusie pabomot u onvimel.
OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSL.
OnpITHI 10 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WIIM caxapa.
OnbIThI 10 HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Ornpenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBIEHHUS BO3JyXa OT €ro o0béMa M HarpeBaHus WU
OXJIQXKICHHUS.
[IpoBepka THMOTE3bI JIMHEHHOW 3aBUCHMOCTH JAJIMHBI CTOJNOMKA >KUJIKOCTH B TEPMOMETPHYECKOMN
TpyOKe OT TeMIepaTyphl.
7. HaGnromenwe wu3MEHEHUs BHYTPEHHEH HHEpruM Tella B pe3yibTaTe TeIulonepenayn W paboThl
BHEIIIHUX CHIIL.
8. HccnenoBaHue sSBICHHS TEIJIOOOMEHA MTPH CMEITUBAHUH XOJIOJHOMN M TOpSYEH BOIBI.
9. OmpeneneHue KOJHMYECTBA TEIUIOTHI, TOJIYYCHHOTO BOJOW TIPH TEIDIOOOMEHE ¢ HarpeThiM
METAJUIMYECKUM [IUIHUHAPOM.

10. Onpenenenne yaenbHON TETUTIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporiecca UCIapeHHUs.

12. Onpenenenne OTHOCUTENFHOM BIAKHOCTH BO3TyXa.

13. OnpeneneHue yaensHOM TEIIOTHI IJIABICHUS JIbAA.

Pazjnen 7. DiekTpuyeckue u MATHUTHBIE SIBJICHUSI.

DOnektpuzanus Tel. J[Ba poma 3JIEKTpUUECKUX 3apsAnoB. BzaumonelcTBue 3apspKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEN OT BETUYUHBI 3apS0B U PACCTOSTHUS MEXIY
TeJIaMu ).
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Dnekrpuueckoe noje. Hanpsk€HHOCTD 3MeKTpuyeckoro nojst. [I[puHuun cyneprno3uiuu 3IeKTPUIECKUX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »srnexTpuyeckux 3apsaoB. OJEMEHTapHbIM djiekTpuueckud 3apan. CrpoeHue aroma.
[IpoBOIHMKY M AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUYECKOIO 3apsiia.

DONEKTPUUECKUN TOK. YCJIOBHUS CYILIECTBOBAHUS 3JEKTPUUECKOIO TOKA. VICTOUHMKM MOCTOSHHOIO TOKA.
JIecTBUSI ANEKTPUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE). DIEKTPUUYECKUM TOK B KUAKOCTAX U
ra3ax.

Onektpruueckass uenb. Cuiia TokKa. OnekTpuueckoe HarpspkeHue. CONpOTUBIIEHHE IPOBOJHUKA.
VYaenpbHOE conpoTuBieHUE BenlecTBa. 3akoH Oma s ydactka nenu. [locnenoBarenpHoe M MapajuieIbHOE
COEJIMHEHHE IPOBOAHUKOB.

PabGorta u MoOIIHOCTH 3NEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHma. DnekTpuueckue Ienu Hu
MOTpeOUTENH IEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHL. B3anmoaeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE moJie. MarHuTtHoe mose
3eMmiM M €ro 3HaueHue Ui Ku3HM Ha 3emuie. OmbiT Opcrena. MarHuTHoe mojie 3J€KTPUYECKOTO TOKA.
[IpuMeHeHne »HIEKTPOMArHUTOB B TEXHUKE. JlelicTBME MAarHUTHOTO TMOJsi Ha MPOBOAHUK C TOKOM.
DneKTpoABUTaTellb IOCTOSHHOIO TOKa. Mcrosb30BaHue 3JE€KTPOABUTATENIE B TEXHUUECKHUX YCTPOMCTBAX U Ha
TpaHCIOPTE.

Onbitel Dapaness. SBiaeHue snexkTpoMarHUTHOM MHAYKUMU. IlpaBuiio JleHua. DnexTporeHeparop.
CriocoOblI OTYYeHUS AIEKTPUUECKON SJHEPTHH. DIEKTPOCTAHIIMHM HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DnekTpu3anus Tel.

JIBa poJia 2JIEKTPUYECKUX 3aps0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.

YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

DneKTpocTaTU4eCKass MHIYKIHUSA.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.

[IpoBOAHMKY U AUBIIEKTPUKHU.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOIO MOJIS.

HcToyHnKky OCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

0. DnexTprYecKkuii TOK B )KUIKOCTH.

1. "'a30BBIit pa3psi.

12. smepeHue CUIIbl TOKa aMIIEPMETPOM.

13. M3mepenue 37IeKTPUIECKOTO HAMIPSHKEHHS BOJIBTMETPOM.

14. PeocTat 1 Mara3uH COMPOTUBIICHHIA.

15. B3aumoieiicTBHE MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3fielieHus TIOJI0COB MarHUTa.

17. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmbIT Dpcrena.

19. MarauTHoe 1oJjie TOKa. DJIeKTPOMArHuUT.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DnexTpoaABHUTaTeh MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHS SJIEKTPOMAarHUTHON HHTYKITUH.

23. OmbiTer Dapajes.

24. 3aBUCUMOCTb HAIIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBUI €T0 BOSHUKHOBEHHSI.

25. DIeKTpOTeHepaTOp MOCTOSTHHOTO TOKA.

Jlabopamopmuvie pabomul u onvimol.

OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH Tl HHAYKIMEH U TPH COIPUKOCHOBEHUH.

UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U AUDJIEKTPUKH.

CoOopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U

HaIpsHKEHUS Ha PEe3UCTOpE.

7. OmbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTH JIIEKTPUYECKOTO COMPOTUBICHHUS MPOBOAHHMKA OT €ro
JUIMHBI, TJIOLIA/IH MTONEPEYHOro CEYeHUs U MaTepuaa.
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8. Tlpomepka mpaBuiIa CIOKEHUS HAMPSHKEHUH MPU MOCIEI0BATEILHOM COSAMHEHUN JBYX PE3UCTOPOB.

9. Tlpomepka npaBuia JJisi CUJIBI TOKA MPU MapauieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. OnpeneneHune pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIIEISIEMOM Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT HANpsDKEHUS Ha HEH.

13. Onpenenenue KIIJI narpeBaTens.

14. VccnenoBaHre MarHuTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. U3yyeHre MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB NMPHU UX 00BEAUHEHUHU U Pa3/ICICHHUH.

16. MccnenoBanue AeCTBUS SIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUSI KATYIIKH C TOKOM M MarHuTa OT
CHJIBI TOKA U HAINPaBJICHHS TOKA B KAaTYIIKE.

18. NU3yuenue neiiCTBUS MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoncrpyupoBaHnue u u3y4eHue padoThl JIEKTPOABUTaTEIISL.

20. Usmepenne KIIJ anekTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnpITEl MO WCCIENIOBAHHUIO SIBJICHUS DJIEKTPOMArHUTHOM WHAYKIMH: HCCIEJOBAHUE W3MEHEHUH
3HAYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanunueckoe nBmxeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTEIBHOCTh MEXAHUUYECKOTO
nBukeHus. PaBHoMepHOe npsiMoiMHeHoe ABmkeHne. HepaBHoMepHOe npsMonnHeHoe aBrkeHue. CpenHss
Y MTHOBEHHAsl CKOPOCTh TeJla IPY HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE npsiMoInHeiiHoe nBkeHne. CBoboHoe naaenue. OnbITel [anues.

PaBHOMepHOE ABMXKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpamieHusi. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

[lepBebiit 3akoH HetoTona. Bropoii 3akon Herorona. Tperuii 3akon HetoTona. [TpuHnun cynepro3unuun
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUs CKOJIbKEHHUs, CHUJIa TPEHUs NOKOs, JIpyrue
BU/JIbI TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHS. YCKOpPEHUE CBOOOJHOrO MajeHud. J[BH)KEHUE IJIaHeT
Bokpyr Connua. [lepBas kocmMudeckasi ckopocTb. HeBecoMocTh U nmeperpys3ku.

PaBHOBecue MatepuanbHOM TOukH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tema ¢
3aKpEIUIEHHON OChIO BpameHuss. MoOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3meHeHne mmmyinbca. Mmmynbsc cuiibl. 3akOH COXpaHEHUs HMITyJbca. PeakTuBHOE
JBUKEHHUE.

Mexanunueckass pabota W MOLIHOCTb. Pabora cuil TsKecTH, ynpyroctu, TpeHus. CBs3b SHEpruM U
pabotel. [loTeHumanpHas SHEprus Tena, MOAHSATOrO HaJl MOBEPXHOCTHbIO 3eMiu. [loTeHuunanbHas 3HEpPrus
ckaroil mnpyxkuHbel. Kunernueckas »Heprus. Teopema O KHHETHYECKOM DJHEPIMM. 3aKOH COXPaHEHMS
MEXaHUYECKON DHEPTUN.

Hemoncmpayuu.

1. HaGmoneHne MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHME NyTed W TPAEKTOPUN IBMXKEHHUS OJTHOTO M TOTO K€ Telda OTHOCUTENBHO Pa3HBIX Tel

OTCYETa.

3. H3mepeHune cKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUS.

4. UccnegoBaHue MpU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHUS.

5. Habmonenue ABMXKEHMS Tella IO OKPYKHOCTH.

6. HalOmroneHwe MeXaHWUYECKUX SIBIICHUH, MPOUCXOIANIMX B cHcTeMe orcuéra «Temexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCUTENIBHO KaOMHETa (PH3UKH.

7. 3aBHCHUMOCTb YCKOPEHHS Tella OT MacChl Tela U AEHCTBYIOLIEH Ha HETO CUIIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.

9. HM3meHeHwue Beca Tena MpH YCKOPEHHOM JBMKECHUH.

10. ITepenaya uMmysabca Mpu B3aUMOAECHCTBUH Tell.

11. IlpeoGpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHenue UMITyJIbCa IPU HEYIIPYTOM B3aMMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbCa TPH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUN.



14. HaGnroreHrne peakTUBHOTO JTBUKCHHUSL.
15. CoxpaHeHne MEXaHUYECKOW SHEPTUH MTPU CBOOOTHOM TIaICHHH.
16. CoxpaHeHre MEXaHUYECKON SHEPTUU TIPU JBUKCHHUH TEJIA MO ACHCTBHEM MPYKUHBIL.
Jlabopamopuusie pabomot u onvimel.
1. KonHcTpyupoBaHHMe TpakTa Uil pa3rOHa W JalbHEHWIIEro paBHOMEPHOTO [BHKCHUS MIAPHKA MU
TEJEKKH.
2. OmpeneneHue CpegHE CKOPOCTH CKOJBKEHUS OpycKa WM JBWIKCHUS IIapHKa IO HAKJIOHHON
IJIOCKOCTH.
Omnpenenenue yCKOpeHUs Teja IMPH PaBHOYCKOPEHHOM JBIKEHHH MO0 HAKJIOHHOHN TIIOCKOCTH.
4. WccnegoBaHue 3aBHCHUMOCTH IIYTH OT BPEMEHU IpPHU PaBHOYCKOPEHHOM JIBIXKEHUHU 0e3 HayallbHOM
CKOpPOCTH.

5. IlpoBepka rumoTe3bl: €CIM NPU PABHOYCKOPEHHOM JBIDKEHHU 0€3 HAvyalbHOM CKOPOCTH MYTH
OTHOCATCS KaK psAJ HEYETHBIX YMCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO JTABICHHUS.
Onpenenenne KodhdUIMEHTa TPEHUS CKOJBKCHHSL.
Omnpenenenue KECTKOCTU MPY>KUHBI.
Omnpenenenue pa®OTHl CHJIBI TPEHHsI TPU PABHOMEPHOM JBMIKCHHH Tella IO TOPU3OHTAIBHOMN
MMOBEPXHOCTH.

10. OnpenencHue pabOTHI CHIIBI YIPYTOCTH TPU MOIBEME Tpy3a C HCIIOJIB30BAHHEM HEOJBHKHOTO U

MOJIBH>KHOTO OJIOKOB.

11. Vzy4enue 3akoHa COXpaHEHUSI SHEPTHUH.

Pa3zngen 9. Mexann4yeckue KoJ1e0aHus M BOJIHBI.

Konebarenpnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: IMEPHOJ, YacTOTa, aMILTUTYAA.
MatemaTuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu Koue0aTeIbHOM IBHKEHUH.

3aryxatomme Konebanusi. BroiHyxneHHsie konebanusi. Pesonanc. Mexanmueckue BosiHBL. CBoiicTBa
MexaHuueckux BOJH. [IpomonbHble W TonepeuHbie BONHBL. [[JIMHA BOJIHBI U CKOPOCTH €€ PaclpOCTpaHECHHS.
Mexannyeckre BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ' poMKOCTb 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Jemoncmpayuu.
Habmonenue xonebaHuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habumoienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHUI 1 pe30HaHCca.
Pacnipoctpanenue npoJoIbHBIX U MOTIEPEYHBIX BOJTH (HA MOJIEINHN).
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCTHUYECKUI PE30HAHC.
ﬂaﬁopamopnbte padomul u onvimol.
OmnpeneneHne 9acTOTHI U MIEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHAKA.
Omnpenenenre 4acToThl U Mepro/ia KoneOaHuil MPy>KUHHOTO MasTHHUKA.
HccnenoBanue 3aBUCUMOCTH TTEPHOAA KOJICOaHNH TTOABEIICHHOTO K HUTH I'Py3a OT JUTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHUoa KoJdeOaHU MPYKMHHOTO MasiTHHKA OT Macchl Tpys3a.
[TpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJICOaHUH Trpy3a, MOJABEHICHHOTO K HUTH, OT Macchl Ipy3a.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOAa KOJNeOaHWH MPYKUHHOTO MAasTHHUKA OT MAacChl
rpy3a 1 )KECTKOCTU TPY>KUHBI.

7. W3mepeHue ycKOpeHUs! CBOOOIHOTO MaJICHHUS.

Paszpgen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DIEKTPOMArHUTHBIE BOJHBI. (CBONCTBA AJIEKTpOMAarHUTHBIX BOdH. [lIkama
AJIEKTPOMArHUTHBIX BOJIH. VICIIONb30BaHME 3JIEKTPOMATrHUTHBIX BOJH JUISI COTOBOM CBSI3H.

DnexkTpoMarHuTHas rnpupoja ceera. CkopocTh cBeta. BoiaHOBBIE cBOCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa IMEKTPOMATHUTHBIX BOJIH.

2. BomnHOBBIE CBOCTBA CBETa.

Jlabopamopmuvie pabomul u onvimol.

1. M3yueHue cBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO TelaedoHa.

Pa3znea 11. CBeroBbIe IBJICHUS.
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JIygueBas monens cBeta. Mcrounuku csera. [IpsmonuneitHoe pacnipocTpaHeHue cBeTa. 3atmMeHus CosHua
u Jlynsl. OTpaxkenue cBeta. [1nockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.

[Ipenomsienne cBeta. 3akoH mpenoMieHus cBera. llomHOoe BHYTpeHHee OTpakKEHHE CBETa.
Hcnons30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHMS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xop mydeii B nuH3e. OnTudeckas cucreMa (oToarmapara, MUKPOCKOIa U Teneckomna. [na3 kak
ONTHYECKasi CUucTeMa. bIM30pyKOCTh U 1aJbHO30PKOCTb.

Paznoxenne 6enoro cBeta B criekTp. OnbiTel HetoToHa. CiiokKeHHE CIIEKTpalbHBIX LBETOB. Jucmepcus
CBeTA.

Jemoncmpayuu.

[IpsiMonrHENHOE pacpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTUYECKUN CBETOBOI.

Xon ydeit B cobuparoieit TuH3e.

XoJ nydeil B pacCerBarolleu JIMH3E.

[Tonmy4yenue n300paKeHUIA C TOMOIIBIO JIMH3.

[Tpunnmn neiicTBus goroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10 Monens rnasa.

11. PasznoskeHue 6€0ro cBeTa B CIICKTP.

12. TTony4yenue 6e10ro CBeTa NMpPH CIOKEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIila OTPaKE€HUSI CBETOBOI'O JIy4a OT yIJla Ha/JeHus.
2. V3yueHue XapakTEpUCTUK U300paXKEHHS MPEIMETa B IJIOCKOM 3epKaje.

3. HccrenoBanue 3aBHCHMOCTH yIJla TPEJIOMIICHHS CBETOBOTO Jiyda OT yIyia HaJeHHUs Ha TPaHHIES
«BO3AYX—CTEKJIO».

[Tonyuenue n300paskeHH C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OnbIThI 110 Pa3yIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIBTPHI.

Pa3)1e.11 12. KBaHTOBBIE SIBJICHUSI.

OmnbiTel Pezepdopna u nnanerapHas Mozenb aroma. Mozens atoma bopa. Mcnyckanue u norioneHue
ceera aroMoM. KBaHTHI. JIMHENYaThIE CIEKTPHI.

PanuoakTtuBHOCTh. Anb(a, Oeta- u ramma-uzinydeHus. CTpoeHue aToMHOro saapa. HykioHHas Mojaens
aTOMHOTO siipa. M3otonsl. PagnoakTuBHble npeBpaienus. [leproa nomypacnaga aToMHBIX siiep.

SnepHble peakuu. 3aKOHBI COXPaHEHMSI 3apsI0BOTO U MacCOBOTO YMCENl. DHEPIHUs CBSI3U aTOMHBIX SIED.
CBs13b Macchl ¥ dHepruu. Peakiuu cunTesa u aenenus saep. crounnku sneprun CofHIA U 3BE3.

AnepHas sHepreTuka. JleiicTBUA paAMOAKTUBHBIX U3IYYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3anyuHbIX T'a30B.

Crnektp Bonopoza.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuéTurka HOHU3UPYIOUUX U3ITYyYEHUH.

Perucrpanus nzinydeHust NpupoaHbBIX MUHEPAJIOB U POAYKTOB.

Jlaﬁopamopnbw padomout u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JTMHEWYATBIX CTIIEKTPOB U3ITYUECHHUS.

2. HccrnepoBanue TPeKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).

3. H3mepeHune paaroakTHBHOTO (OHA.

IToBTOpPHTE/NIBLHO-000011IAK0 NI MOLYTb.

[ToBTOpHUTENBHO-0000IIAOIINI MOTYJIb PETHA3HAYCH ISl CUCTEMATU3AINHI H 0000IIEeHUSs TPEAMETHOTO
COJZIepKaHUsI U ONBbITA JESATEIbHOCTH, NMPHOOPETEHHOrO MPU WM3YYEHHHM BCEro Kypca (DU3MKH, a Takxke JUis
MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHY Mo (usuke sl 00ydaromuxcsi, BHIOPABIIUX ATOT
y4eOHBIH peameT.
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IIpy u3ydeHUH NaHHOTO MOXYJIS PEAIM3YIOTCS MU CUCTEMATU3UPYIOTCS BUJBI ACATEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CHEeunBaeTCs JOCTHKEHHE IPEAMETHBIX M METalpeIMETHBIX IUIAaHUPYEMBIX pE3yJIbTaTOB
o0y4yeHus, (popMupyeTrcs ecTECTBEHHOHayuyHasi IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHHUS
SBJICHUH IPUPOBI M TEXHUKHU, OBJIA/ICHUE YMEHUSAMHU OOBACHATh (PU3MUECKUE SBJICHHSI, IPUMEHSS M10JIyYEeHHbIE
3HaHMA, peIlaTh 3a/1a4y, B TOM YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO JAEATEIBPHOCTHBIM XapakTep JOaHHOTO pasfella peanusyercs 3a C4YeT TOro, 4ro
o0ydJaroImuecs BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM MPeIaraeTcs:

Ha OCHOBE TIIOJYYEHHBIX 3HAHUH pacloO3HaBaTh M HAY4YHO OOBACHATH (PU3MUECKUE SBICHHUS B
OKpPY’KaroIlel PUPOJIE U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAy4HbIE METOJbl HCCIECNOBaHHUS (PU3UUECKUX SIBJICHWH, B TOM 4HCIE I IPOBEPKU
TUIIOTE3 U IOJIYYEHHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydHble OCHOBBI Hau0oOJie€ Ba)KHBIX JIOCTM)KEHUH COBPEMEHHBIX TEXHOJIOTUI, Hampumep,
IIPAKTUYECKOIO0 HCIIOIb30BAHUS PA3JIMYHBIX MCTOYHUKOB DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAIICHUS WU
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nku Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS HAMPABICHO Ha JOCTHKCHHE

JIMYHOCTHBIX, METAIIPCAMETHBIX U IPEAMCTHBIX 06p330BaTeJ'II>HBIX PE3YIbTATOB.

B pesynbprare nzydenusi (pM3MKU Ha YpOBHE OCHOBHOTO 00IIero o0pazoBaHus y oOyuaromierocs OyayT

C(bOpMI/IpOBaHBI CICAYIOIHE JTUYHOCTHBIC PE3YJIbTAThl B HaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

- IPOSIBIICHUE MHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3MUecKOl HAYKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTH)KCHHSIM POCCUUCKUX YUIEHBIX -(DU3UKOB;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAYUMBIX M ITHYCCKUX IMPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHIKEHUN (DU3UKH,

- OCO3HAHHUEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIHIIOB B ACATCIILHOCTU y‘IéHOFO;

3) 3cTeTH4YeCKOr0 BOCTIUTAHMS

- BOCIIPHUATHE 3CTETUYECKHX KauecTB (M3MUECKON Haykw: €€ TapMOHUYHOTO IOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSI:

- OCO3HAHHUE IIEHHOCTU (pU3MUYeCcKOr HAyKH KaK MOITHOTO WHCTPYMEHTA IMO3HAHHS MHPA, OCHOBBI Pa3BUTHS
TCXHOJIOTHH, BAXKHCUIIICH COCTABJIAIOICH KYJIbTYPhI;

- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIBCKOM e TEIBHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

- OCO3HAHHWE IIEHHOCTH 0Ee30macHOro oOpa3a JKM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BaKHOCTH
mpaBui 0E30MacHOTO TIOBEACHUS Ha TpaHCIOpPTE, Ha J0porax, C OJJICKTPUYSCKUM U TEIUIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSX;

- chopMHpOBaHHOCTH HaBbIKa pedeKCHU, MPU3HAHHME CBOETO MpaBa Ha OMIMOKY M TAaKOro e MpaBa y
JPYTOro 4eI0BeKa;

6) TPy10BOr0 BOCTIMTAHUS:

- aKTUBHOE y4acTHE B PEIICHUHU MPAKTHYECKHUX 3a71ad (B paMKax CeMbH, 00pa30BaTelbHON OpraHU3allNH,
ropojia, Kpas) TeXHOJIOTUYECKON U COIMAIbHOM HAMPaBICHHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3UUECKUX
3HAHMUIA;

- HHTEpEC K MPaKTUIECKOMY U3yUEHUIO TIpoheccuil, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS

- OpUEHTaIUsl Ha MpUMeHeHHe (PU3NYEeCKUX 3HAHUM AJA pelleHus 3a1ad B 00JacTH OKpYKaroUlel cpesbl,
TUTAHUPOBAHMSI IOCTYIKOB U OLIEHKH WX BO3MOYKHBIX TMOCEICTBUMN AJIsl OKPYKAIOIIEH CpeIbl;

- OCO3HAHHE TI00ATLHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM U ITyTel UX PEIICHUS;

8) aganTanuu K N3MEHSIOIIMMCS YCJIOBUSM CONMAILHOI M MPUPOTHOI cpeabl:

- TOTPeOHOCTH BO B3aMMOJCHCTBHUM TIPHU BBINOJIHEHUHM WCCIEAOBAHUNA U TPOEKTOB (U3UUYECKOM
HANPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JPYTHX;

- IIOBBIIICHUEC YPOBHA CBOEU KOMIIETEHTHOCTHU qgepe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

- IOTPeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHW, B TOM 4ucie (POPMYIHPOBATh UAEU, IOHATHS, TUIIOTE3bI O
bU3MIeCKUX 00BEKTAX U SIBJICHUSX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 007acTH (DU3HKHY;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMIA,

- CTpEMIICHHE aHAJIN3UPOBATh U BBISBISATH B3aMMOCBSI3U MIPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM YHUCJIE C
UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUA;

- OLIGHKA CBOUX JEHCTBHI C yd4€TOM BIMSHHS Ha OKPYXKAIOIIYIO CpEeAy, BO3MOXKHBIX TI0OaThbHBIX
MOCIIEACTBHMA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3yibTarte OCBOCHHUA HNPOrpaMMEI 110 (1)I/I3I/IKC Ha YpPOBHC€ OCHOBHOI'O O6IJ_I€FO O6p8.30BaHI/I$I y

oOyyarorierocss OyayT chopmMupoBaHbl MeTampeaMeTHbIe Pe3yJbTaThbl, BKIIOYAIONIME IT03HABATEIbHBIC



YHHUBEpCaJbHbIC yueOHbIe JEUCTBUS, KOMMYHUKATHBHbIC YHUBEPCAIbHbBIC YUeOHBIC ICHCTBUS, PETYJISTUBHbIC
YHHUBEpCaJIbHbIE YUeOHBIE IEHCTBHSL.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHMIA);

yCTaHABIMBATh CYIICCTBCHHBIN PU3HAK KIacCU(DUKAINK, OCHOBAHUS i 0000IIEHUS M CPAaBHEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M MTPOTHBOPEUHS B pacCMaTpUBaeMbIX (DakTax, TaHHBIX ¥ HAOIIOJACHUSX,
OTHOCSIIUXCS K PU3HUUECKUM SIBIICHHSIM;

BBISIBJIATH IPUYMHHO-CIICICTBEHHBIC CBS3H MPU U3YUYCHNUU (DU3UYECKHX SBICHUH H MPOIIECCOB, JACTaTh
BBIBOJIBI C MCITOJIb30BAHUEM JICAYKTUBHBIX U WHIYKTHBHBIX YMO3AKIIOUCHUHN, BBIABUTATH TUTIOTE3BI O
B3aMMOCBSI35X (DU3MYCCKHUX BEIINYHH;

CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelneHus yueOHON (GU3NUYECKON 3a/1aun (CPaBHEHHE HECKOJIBKUX
BapUAHTOB pEIICHHUs, BBHIOOP Hamboyiee MOAXOANIETO C YYETOM CaMOCTOSTEIBHO BBLICICHHBIX
KpUTEpHEB).

ba3oBble ucciaenoBaTelibCKHe AeiCTBHS.

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS;

MPOBOAUTh IO CAMOCTOSITENIBHO COCTAaBIEHHOMY IUIaHY OIIBIT, HECIOXHBIM (u3ndecKuit
AKCIICPUMEHT, HEOOJIBIIIOE MCCIICIOBaHNE (DU3NUECKOTO SBJICHHUS,

OIICHUBATh HA MPUMEHUMOCTh H JIOCTOBEPHOCTh MH(DOPMAIIHIO, TIOTYICHHYIO B XOJ€ UCCIICIOBAHHUS
WJTU DKCIIEPUMEHTA;

CaMOCTOSITENIHO  (OPMYITUPOBAaTH 0000IIEHUST W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, ONbITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHINIeEe pa3BUTHE (PU3MUECKHX TPOIECCOB, a TAK)KE BBIJIBUTaTh
MIPEIOIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJIbl, HHCTPYMEHTHI M 3alpoChl IPHU MOMCKE U 0TOOpe MH(pOpMALMU WIIH
JAHHBIX C Y4ETOM NPEeAJIOKEHHON yueOHOH Ppu3nuecKo 3aauu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMALIMIO Pa3IMYHBIX BUIOB U (hopm
MIpe/ICTaBICHMUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (JOpMY MpPEACTaBICHUS WH(POPMALUK U HILUTIOCTPUPOBATH
pelaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpauKoi u X KOMOMHALIUSAMHU.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JelcTBHUA:

B X0JIe 00CYXIeHUs y4eOHOro MarepHala, pe3yiabTaToB JJa0OpaTOPHBIX PadOT U MPOEKTOB 3a7aBaTh
BOIPOCHI O CYIIECTBY 00CYK1a€MOii TeMbI U BHICKA3bIBATh UJIEH, HAILIEJICHHBIE Ha PEIICHHUE 3a/1a4H U
Moj/IepKaHue 0J1aroXKenaTeIbHOCTH OOIIEHUS;

COTIOCTABJIATH CBOU CYXACHHUS C CY>KICHUSIMH JIPYTUX YYaCTHUKOB JAHANIOra, OOHApYKUBATh pa3inyne
H CXOJICTBO MO3UIIHIL;

BBIPAXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATH PE3YNbTAaThl BBITOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPHUMEHTA,
HCCIeA0BaHUs, IIPOEKTA);

MMOHUMATh W HWCIIOJIH30BaTh MPEUMYIECTBA KOMAHAHOM W WHIWBHUAYATHHOW pabOTHI MIPH pPEHICHUU
KOHKpEeTHO! (hr3nueckoil mpoOaembl;

MPUHUMATh LEIH COBMECTHOM [I€ATEeIbHOCTH, OPraHU30BBIBaTh JEUCTBHUS MO €€ JOCTHXKEHHIO:
pacmipenenaTb poiH, o0CYX AaTh MPOILECCHl U PE3yNbTaThl COBMECTHON paboOThI, 00001IIaTh MHEHUS
HECKOJIBKHUX JIFOJICH

BBHITIONTHATH CBOIO YacTh PaOOTHI, TOCTHTas KAYeCTBEHHOTO pe3ylibTaTa M0 CBOEMY HANpaBIEHUIO U
KOOPJAMHUPYS CBOM JACUCTBUS C APYTMMH YJIEHAMU KOMAH/IbI;

OIICHWBAaTh Ka4eCTBO CBOETO BKJAJa B OOMIMH TPOAYKT IO KPUTEPHUSM, CaMOCTOSTEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA



Camoopranuszaumus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX, TPEOYIOMIMUX JJIsl peIieHus] (PU3NIEeCKUX
3HAHUIM;

OpPUEHTUPOBATbCS B PA3JIMUYHBIX IOAXOAaX NPUHATHS pEUIeHUH (MHAUBUAYAJIBHOE, NPHUHSITHE
pellieHus B IpyMIe, IPUHITHE PELLICHUI TPYIIOo);

CaMOCTOSITEJILHO COCTABJIATh AJTOPUTM peIIeHUs (U3NYECKOM 3aJaud WM IJJaHa UCCIEIOBaHMS C
yu4€TOM MMEIOLIUXCSA PECypcoOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpOBATh MpejaaracMble
BAPUAHTHI PEILICHUN;

Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTh 3a PEIlIECHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU U IpeJylaraTh IJI1aH €€ H3MEHEHNUS;

OOBSICHATh TPUYMHBI JOCTHKCHHUS (HEJOCTH)KEHUS) PE3YNbTAaTOB MAEATEIbHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B A€ATEJIILHOCTD (B TOM YHCIIE B XOJ BBIIOJHEHHUS (PU3UUECKOr0 MCCIeI0BaHUS
WIN IIPOEKTa) HA OCHOBE HOBBIX 0OCTOATENBCTB, M3MEHUBIIMXCS CUTYallUi, YCTAHOBIIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YNbTAaTa LUEIH U yCIOBUAM;

CTaBUTh ce0sl Ha MECTO APYroro 4esloBeKa B XOJ€ Clopa WIM JUCKYCCMU Ha HAy4YHYIO TeMy,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPyroro;

IIPU3HABATh CBOE MPAaBO Ha OIIMOKY MpHU pelieHUH (U3MYECKUX 3a7ady WM B YTBEPXKJIEHHUSIX Ha
Hay4yHbIE TEMBI U TAKOE YK€ MPABO APYTrOro.

INPEAMETHBIE PE3YJIBTATbBI

K koHny oOyueHust B 7 KJjacce IpeIMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aTb
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

WCIOJIb30BaTh MOHATHS: (U3MUYECKUE U XUMHUYECKHE SIBICHUS, HAOMIOAeHNE, YKCIIEPUMEHT, MOJIEIb,
TUMOTEe3a, €AMHULIBI (U3NYECKUX BEIWYHMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSHUSI BelIlecTBa
(TBEpmoe, kuakoe, Tra3000pa3HOE), MEXAaHHYECKOE [BIDKCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NpSIMOJIMHEIHOE), TPaeKTOpUs, paBHOJEHCTByOImas cuia, Jedopmanus (ynpyras, IacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

pasnuyath sBiaeHUus (Auddy3us, TEmoBoe IBMKEHUE YaCTUIl BEIIECTBA, PAaBHOMEPHOE JBH)KEHUE,
HEPAaBHOMEPHOE JBI)KEHHME, HHEpPLUsA, B3aUMOACUCTBHE TEI, pPABHOBECHE TBEPIABIX TEI C
3aKperIEHHON OChIO BpAllleHUs, Nepeada AaBJICHUS TBEPABIMU TEIaMH, XHUAKOCTAMU U Ta3aMu,
aTMoc(epHOe IaBlieHHE, IIaBaHUE TeJl, MPEBPAICHNUs MEXaHUYECKOH SHEpruH) MO OMMCAHUI0 MX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacrio3HaBaTh MPOSIBJICHUE M3YYEHHBIX (PM3UUECKUX SBJICHUHA B OKPYKAIOIIEM MHUpE, B TOM YHCIeE
¢du3nueckue sBIEHUS B MPUPOAE: MPUMEPHI ABMKEHHUS C PA3TUYHBIMH CKOPOCTSIMH B KHBOW U
HEXHUBOW NMPUPOJE, NEUCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE, BIMSHUE aTMOC(HEPHOTO TaBICHUS
Ha >)KMBOI OpraHusM, IjaBaHue pblO, pplyard B Telle YeJIOBEKa, MIPH 3TOM MEPEBOAUTDH MPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIIEIATh CYIIIECTBEHHbIE CBOWMCTBA (MPU3HAKHN) (PU3NUECKUX SBICHHI;
OIMCHIBATh M3YyYEHHbIC CBOWCTBA Ted M (U3UYECKUE SIBJICHHUS, UCIONbB3YS (U3NYECKHE BEITHMUYMHBI
(mMacca, 00bEM, TIIOTHOCTH BEIIECTBA, BPeMs, MyTh, CKOPOCTh, CPENIHSS CKOPOCTb, CHJIa YIIPYTOCTH,
CHJIa TSDKECTH, BEC Tela, CUJla TPeHHUsl, AaBlieHue (TBEPAOro Tela, KUAKOCTH, ra3a), BEITAKUBAIOIIAs
cujla, MeXaHu4eckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIMEHT MOJIE3HOrO
NEHCTBUST MEXAaHM3MOB, KHHETHUYecKas M TMOTEHUHUalbHas JHEpPrus), MpH OMNHCAHUU MPaBUIBHO
TPaKTOBaTh (PU3MYECKHI CMBICI UCIIONb3YEMbIX BEJIMUUH, UX 0003HAUEHHS U €AUHUIIBI (PU3UUECKUX
BEJIMYMH, HaxoIuTh (OPMYIbI, CBS3bIBAIOLIME JaHHYIO (U3NYECKYI0 BEIUYUHY C JPYTHMMH
BEJTMYUHAMU, CTPOUTH IPa)UKu H3y4YEHHBIX 3aBUCUMOCTEN (DU3UUECKHIX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBIICHUS U MPOIECCHI, UCIOJB3YS MpaBUIa CIOKEHUS
cun (BIOJIb OAHOM TIpsiMOi), 3aKkoH ['yka, 3akoH [lackains, 3akoH Apxumesa, MPaBUIIO PABHOBECHS
pbryara (0J10Ka), «30JI0TOE MPABHIIO» MEXAHHKH, 3aKOH COXPaHEHHMsS MEXaHW4YeCKOW SHEepruu, Mnpu
3TOM JIaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHHE;



OOBSICHATH (PU3UUECKUE SIBIICHUS, MIPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYyallui
[IPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh IPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00BsCHEHHE U3 |—2 JOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3YYEHHBIX CBOMCTBA (DU3NUYECKUX SBIICHUM,
(U3NIECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

pemate pacuy€THble 3amaud B 1—-2 AeWcCTBUS, HCHOJB3Ys 3aKOHBI U (OPMYIIbI, CBS3BIBAIOILINE
¢u3nyeckue BEJIMYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3a/a4M 3alUChIBaTh KPAaTKOE YCIOBHE,
MOJICTABJIATh (PU3WYECKHE BETUYMHBI B (POPMYJIBI U MPOBOJAUTH PAaCUETHl, HAXOJUTh CIIPABOYHBIC
JaHHbIe, HEOOXOAUMBIC ISl PEIICHHS 3a/1a4, OIICHUBATh PEATUCTUYHOCTh MOJYYEHHOW (PHU3HUECKOM
BEJIMYUHBI;

pacro3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIH (PU3UIECKUX METO/IOB, B OMMCAHUH
HCCIIEIOBaHMS BbIIEIATH IPOBEPSEMOE MPEANIOI0KEHUE (TUIIOTE3Y), Pa3InyaTh U UHTEPIIPETUPOBATD
MOJIyYEHHBIH Pe3yNbTaT, HAXOIUThH OIIUOKHU B XOJI€ OIbITA, IEJIaTh BBIBOJIBI 110 €r0 pe3ysbTaTaM;
MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (PU3MYECKUX SBICHUH WM (PU3MYECKHX CBOWCTB TEI:
(dbopMyIHpOBaTh IPOBEpSIEMbIE MPEAINOJIOKEHHUS, COOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO
000pynoBaHus, 3aIUCHIBATH XO/I OIBITa U (POPMYIUPOBATH BHIBOJIBI;

BBINOJIHATE MPSIMbIE H3MEPEHHSI PACCTOSHHSI, BPEMEHH, MacChl Tena, 00bEMa, CHUIIBI U TEMIIEPATYPHI C
MCIOJIb30BAHNEM AHAIOTOBBIX M HU(POBBIX MPUOOPOB, 3aIKMCHIBATh MMOKa3aHU MPHUOOPOB C yIETOM
3aJJaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUIA;

IIPOBOJUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEIMYMHBI OT APYTOil C UCIIONIb30BAHUEM
MPSIMBIX U3MEPEHUM (3aBUCUMOCTH IyTH PAaBHOMEPHO JABMIXKYIIErOCs Teja OT BPEMEHHU JBUKECHUS
Tela, CUIIBI TPEHUs CKOJBXKEHHMs OT Beca Tena, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIBI TPEHHUS OT ILJIOLIAAU COIPUKOCHOBEHUS TE€J, CHJIbI YIPYIOCTU OT YJUIMHEHUS
MIPYKUHBI, BBITATKUBAIOLIEH CUJIBI OT 00BbEMA MOTPYKEHHOW YacTH Tella U OT TUIOTHOCTHU >KUJIKOCTH,
e€ HEe3aBHUCHUMOCTH OT IUIOTHOCTH Te€ja, OT INIyOMHBI, Ha KOTOPYIO IOTPYKEHO TeNO, YCJIOBUU
IUIaBaHMs Tell, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B IIAHWPOBAHUU Y4eOHOTO
WCCIIEIOBAHMsI, COOMPATh YCTaHOBKY M BBINOJHATH HM3MEPEHHs, CIEIys NPEIJIOKCHHOMY IUIaHY,
(buKcUpOBaTh Pe3yNbTAaThl MOJYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIHMYHUH B BUAC MPEIJIOKEHHBIX
TaOIUI ¥ TPaUKOB, AETATh BEIBOBI 10 PE3yJIbTaTaM UCCIIETOBAHMS;

MIPOBOJUTh KOCBEHHbIE H3MEPEeHHs (PU3NYECKUX BEIWYMH (IJIOTHOCTh BEIIECTBA JKHJIKOCTH U
TBEPOTO TEJa, CHUJIa TPEHUS CKOJIbKECHHUS, IaBJICHUE BO3/1yXa, BHITAIKMBAIOIIAS CUJIA, IEHCTBYIOIIAs
Ha TOTPYXEHHOE B JKUIKOCTb TE€JO0, KOIPPUIMEHT IMOJIE3HOTO JAEUCTBUSA IMPOCTHIX MEXaHU3MOB),
cliefysl MpeJUIoKeHHOW MHCTPYKIMU: MPU BBIOJHEHUH U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIISATH 3HAUEHUE NCKOMOM BEIMYUHBL;

co0Jr01aTh MpaBuiIa TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3bplBaTh TPHUHLUMIBl JAEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIIKECs COCYAbl, OApOMETp, pbluar, MOABM)KHBIA M HEMOABUXHBINA OJIOK,
HAaKJIOHHAS MJIOCKOCTh;

XapaKTepu30BaTh NMPUHLMUIIBI 1eHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOpoOi
Ha MX ONMCaHUA (B TOM 4YMCIE: MOJIIMITHUKH, YCTPOMCTBO BOJONPOBOJA, TMAPABIMUYECKUN Ipecce,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIONb3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SIBJIGHUN ¥ HEOOXO0AUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAUTh HH(POPMAIMIO O TMpUMepax) MPAKTUYECKOIO MCIOIb30BaHUS
(¢u3nUecKUx 3HAHWN B MOBCETHEBHOM KM3HM Uil obOecrieueHHst 0€30MacHOCTH MpU OOpaleHuH ¢
npubopaMu W TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 370pOBbsi M COOJIOJEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOILEN CPELE;

OCYILIECTBIATH OTOOp MCTOYHMKOB HHGopManuu B VIHTepHETE B COOTBETCTBUM C 3aJaHHBIM
MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUM U MyTEM CpaBHEHMSI PA3IMYHBIX UCTOYHHUKOB
BBIJIENIATH HHPOPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;
WCIOJIb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX 3aJlaHUN HAyYHO-TIOMYJSIPHYIO JIUTEPATypy (U3HUECKOTO
CONlep’KaHusl, CIpaBOYHblE MaTepuaibl, pecypchl ceTtu VIHTepHeT, BlaaeTb npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpAaTKHE MHUChbMEHHBIE U YCTHBIE COOOIIEHMS] Ha OCHOBE 2—3 HCTOYHHKOB
nHpopManuyu (U3NYECKOTO COJEP)KaHHsA, B TOM YHUCIE MyOIMYHO JeNaTh KpaTKue COOOIIEHHS O



pe3yabTaTax MPOEKTOB MM Y4EOHBIX MCCIEIO0BAHUMN, IPU 3TOM I'PaMOTHO HMCIIOJIB30BaTh U3yYCHHBIH
MOHSATUHHBIN anmapar Kypca (PU3uKH, COTPOBOXKIATH BRICTYIIJICHUE TIPE3EHTAIIUCH;

IIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAaHMNA pacIpenessiTh OOS3aHHOCTH B TpYIIE B
COOTBCTCTBHUHM C IMOCTABJICHHBIMU 3adadyaMH, CICAUTH 3a BBIIIOJIHCHHUCM IIJIaHA HeﬁCTBHﬁ, aJCKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JESATENbHOCTb TPYIIBL, BBICTPAaUBAaTh KOMMYHHUKATHBHOE
B3aI/IMOI[€I\/'ICTBI/Ie, YUYUTBIBASA MHCHUC OKPYKAIOIIUX.

K xonmy oOyuenuss B 8 kilacce mpenMeTHbIe pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPa)KaTh
c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUI:

HCIIOJIb30BaTh TIOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOEC IBMKCHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSHUSI BEIIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE Tela, HACHILIEHHBIH U
HEHACBILICHHBIN I1ap, BIAXXHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHS HEPIUs, TEIUIOBOM JBUIATENb,
JJIEMEHTApHbI  JJIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE I10JIe, IIPOBOJAHHMKM U IUDJIEKTPHKH,
IIOCTOSIHHBIN 2JIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;

pa3nuyath sBIEHUs (TEIUIOBOE DACHIMPEHME M CXaTue, TeIulolepesnada, TElJOBOE paBHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIC SBJICHUS, HWCIAPEHUE, KOHICHCAlMs, IUIaBICHUE, KpPUCTAILUIA3aLUs
(oTBepAeBaHME), KHUIIEHHE, TeImonepesaya (TEIUIONPOBOAHOCTb, KOHBEKLMS, H3JIy4YCHHUE),
JJIEKTPU3ALMS TEJl, B3aUMOJICUCTBUE 3apsA0B, NIEUCTBUS IEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE,
B3alMOJECICTBUE MAarHUTOB, JEMCTBME MarHUTHOTO I10JI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
UHIYKIMS) 10 ONMCAHMIO UX XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHUX
JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh IMPOSBICHUE M3YyYCHHBIX (DU3UYECKUX SBICHHHA B OKpPYXKAIOIIEM MHpE, B TOM YHCIE
¢busnveckue SBICHUS B MPHUPOJIE: TOBEPXHOCTHOE HATSDKEHHE M KAMMJUIAPHBIC SIBICHUS B NPUPOJE,
KpUCTaJUIbl B Npupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 00Opa3oBaHue
pOCBI, TyMaHa, WHEs, CHEra, JJICKTPHYECKHE SBJICHHUA B arMocdepe, DIEKTPUUYECTBO IKHUBBIX
OpPraHU3MOB, MarHUTHOE Mo 3eMJIH, Jpeii¢ MOIIOCOB, POJIb MArHUTHOT'O MOJIS U1 AKU3HU Ha 3emMiie,
MOJISIPHOE  CHUSIHUE, MPH OSTOM NEPEeBOJUTH TPAKTUYECKYIO 3aJady B y4eOHYIO, BBLICIATH
CYIIECTBEHHbIE CBOIMCTBA (pU3HAKN) (PU3MUECKUX SBICHUM;

OIMCHIBATh M3YyYEHHBIC CBOWCTBA Tel M (PU3UYECKUE SBICHUS, UCIONB3YS (DU3NYECKHE BEITHMUMHBI
(Temrneparypa, BHYTPEHHSS HSHEpPrusi, KOJUYECTBO TEIUIOTHI, YJAEIbHAs TEIIOEMKOCTbh BEILECTBA,
ylelbHas TemjoTa IUIABJIECHUs, yAeldbHas TEIUIoTa MapooOpa3oBaHMs, ylelbHas TEIJIOTa CrOpaHHs
TOIUIMBA, KOA((ULMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENIbHAs BIAXXHOCTh
BO3/lyXa, OJJICKTPUYECKUM 3apsAld, CHIA TOKA, OJJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTHUBIICHHUE
MIPOBOJHHKA, Y/AEIbHOE CONMPOTHBIICHUE BEUIECTBA, pad0OTa U MOIIHOCTH IEKTPUUYECKOTO TOKA), MPH
ONMCaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOJIb3YyEMBIX BEJIMYMH, O0O3HAYEHUS U
€IMHULB (U3MYECKUX BEJIWYHMH, HAXOAWTHb (OPMYJIbI, CBSA3BIBAIOIIME JIAHHYIO (PU3UYECKYIO
BEIMYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTh Tpa(UKH H3YyYEHHBIX 3aBUCUMOCTEH (PHU3MUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUe SABJICHUS U MPOLIECCH, HCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHUS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTpPOEHMs BEIECTBa, NPHUHIMII CYNEpPHO3ULUU Mojel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma ajs yyacTka Lienu, 3akoH JDxoymnsa—
JIeHla, 3aKOH COXpaHEHMs SHEPruM, NpPU STOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa H
3alUCBIBaTh €I0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSICHATh (PpU3MUECKHE TPOLECChl U CBOMCTBA TeJ, B TOM 4YHCIE U B KOHTEKCTE CHUTyallHi
[IPAaKTUKOOPUEHTUPOBAHHOIO  XApPAKTEpa: BBIABIATh IPUYMHHOCIEACTBEHHBIE CBA3U, CTPOUTH
o0BsicHEHHE U3 1—2 JTOTHYECKHX IIaroB ¢ OMOpoil Ha 1—2 U3ydeHHBIX CBOICTBA (PU3NYECKUX SBJICHUM,
($U3NYEeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3a1aud B 2-3 JAEWCTBUS, HUCHOJIb3Ys 3aKOHBI U (OPMYJIbI, CBS3BIBAIOILINE
¢u3nueckre BeIMYMHBI: HA OCHOBE aHalM3a YCJIOBMS 3a/Jayd 3alUChIBaTh KpPaTKOE YCJIOBHE,
BBISIBJIATh HEJOCTATOK JAHHBIX JUIS PEUIeHUs 3a7a4yl, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE
Ui €€ pelIeHus, IPOBOJUTH PACUETHI U CPAaBHUBATH MOJydYEHHOE 3HaUeHue (PU3MUECKON BETMUUHBI C
W3BECTHBIMU JTAHHBIMY;

pacrno3HaBaTh NpoOJIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3NYECKUX METOJ/I0B, UCHOJIb3YS
ONMCAHUE HCCIEAOBAaHUA, BBIIEIATh INPOBEPAEMOE TNPEAINOIOKEHNE, OLEHUBATh IPABUIBLHOCTH
IIOPsIAKA IIPOBEICHUS UCCIIE0BAHUs, J€JIaTh BbIBOIBI;



IPOBOJIUTH ONBITHI 10 HAOMIONEHHIO (HU3UYECKUX SIBICHUM WM (U3HMUYECKUX CBOICTB Tel
(KanuJUIApHBIE SBJICHMS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT ero o0bEMa, TeMmepaTypbl, CKOPOCTH
Ipolecca OCThIBAHMS W HarpeBaHMs IPH M3IYYEHUM OT I[BETa H3Jydaroled (Toriaouaromeil)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphl KUAKOCTH U IUIOMIAAN €€ MOBEPXHOCTH,
JIEKTpU3alMg Tl M B3aUMOJEHCTBHE HIIEKTPUUYECKHX 3aps]0B, B3aUMOJCHCTBHE IOCTOSHHBIX
MarHUTOB, BU3YyaJIM3allisl MArHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB, JICHCTBUS MarHUTHOTO TIOJS HA
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIE€KTPOABUraTessl MOCTOSHHOIO TOKA):
(bopMyIHpOBaTh IPOBEpSIEMbIE MPEAINOJIOKEHUS, COOMpaTh YCTaHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUs, OIKMCHIBATh X0 OIIbITA U (POPMYIHPOBATH BBHIBOJbI;

BBITIOJIHATE NPSIMBbIE M3MEPEHHS TEMIIEPaTypbl, OTHOCUTEIBHOW BIAKHOCTH BO3[AyXa, CHJIBI TOKAa,
HalNpsDKeHHUs C UCIOJIb30BAaHUEM aHAJOTOBBIX IPUOOPOB M JATYMKOB (U3NYECKUX BEIMYUH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHON a0COIIOTHON MOIPEIIHOCTH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (PM3NYECKOI BETMUMHBI OT APYTOW C HCIIOJIb30BAaHHEM
HOPSMbIX HM3MEpPEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAH
MOTIEPEYHOT0 CEYCHHS U YAEIHHOTO CONPOTHUBICHHS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA, WIYIIETO
yepe3 IMPOBOAHMK, OT HANpsOKEHHUs Ha IPOBOJHUKE, MHCCIEJOBAHUE I10CIEI0BATEIbHOIO MU
MapajyieIbHOTO COSAMHEHUH MPOBOJHHUKOB): TUIAHUPOBATH MCCIIEOBAHUE, COOMpATh YCTAHOBKY H
BBINOJIHATD W3MEPEHUsi, Cleaysl NpPeJIOKEHHOMY IIaHy, (UKCUPOBAaTh pe3yJbTaTbl MOITY4YEHHON
3aBHCUMOCTH B BHJIE TaOJIUI] U TPAapUKOB, JeNIaTh BEIBOJIBI IO PE3yJIbTaTaM HCCIICAOBAHMS,
IIPOBOJIUTh KOCBEHHbIE H3MEPEHHUs (PU3MUECKUX BEJIWYMH (yHAelbHas TEIJIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE IIPOBOJHHMKA, Pa0OTa U MOIIHOCTb 3JEKTPUUYECKOT0 TOKA): MJIAHUPOBATh U3MEPEHMUS,
coOHMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPEIIOKEHHOW WHCTPYKIMH, W BBIYUCIATH
3HAa4YEeHUE BEJINYHHBI;

coOJIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
XapaKTepu30BaTh MPUHIHUIEI IEHCTBUA M3YyYEHHBIX TPUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOPOM
Ha WX omucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHUS [OMOB, THIPOMETp, MapoBas TypOHWHa,
amIepMeTp, BOJBTMETP, CUETUYMK JJIEKTPUUECKOW HHEPruH, 3IIEKTPOOCBETUTEIbHBIE INPHOOPHI,
HarpeBaTebHbIE AJIEKTPONPUOOPH! (MIPUMEPHI), AIIEKTPUUYECKHE MPEJOXPAHUTEIH, JJIEKTPOMAarHuT,
JIEKTPOJBUraTeNb MOCTOSHHOIO TOKA), MCHOJb3ys 3HAHHUS O CBOMCTBaX (pU3MUYECKUX SIBICHUH U
HeoOxoIuMble (hHU3NMUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOHCTBA W HM3MEpPUTENbHbIE NPUOOPHI MO CXeMaM M
CXEMaTHYHBIM PHCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, MICUXPOMETP, TUT'POMETp, JABHUIraTeib
BHYTPEHHETO CTOpaHMs, JJIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBl JJIEKTPHUECKUX Lener ¢
MOCJIeIOBATENbHBIM U MapauIelbHbIM COEIMHEHUEM BJIEMEHTOB, pa3iindas yCJIOBHbIE 00O3HAaYEHHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

OPUBOANUTH TpPHUMEPHl (HAXOAUTh HHGPOPMALMIO O TpUMEpax) MPAKTHYECKOTO MCIIOIb30BaHUS
(¢u3MYecKUX 3HAHUN B MOBCETHEBHOM KM3HM Ul obOecreueHHst 0€30MacHOCTU HpU OOpalleHUH ¢
npubopaMH W TEXHUYECKHMMH YCTPOWCTBAMH, COXPaHEHHs 3I0OpOBbS W COOJIOACHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKpPYXKAIOLIEH cpesie;

OCYIIECTBIISATH IOUCK MH(pOpMAIH (PU3HMUECKOTO coepkanus B IHTepHeTe, Ha OCHOBE MMEIOIITIXCS
3HaHUH W TyTEM CpaBHEHUS IONOJHHUTENBHBIX HCTOYHHWKOB BBLACTATH HH(POPMAIUIO, KOTOpas
SBIISICTCS IPOTUBOPEUNBON MIIM MOXKET ObITh HEZOCTOBEPHOI;

WCTIOJIh30BATh MIPH BHITIOJHEHUH YYEOHBIX 33/IaHU HAYYHO-TIOMYISIPHYIO JTUTEPATypy (PU3NIECKOTO
COJIepKaHus, CHpPaBOYHBIE MaTepuainbl, pecypcsl ceTd VHTepHeT, BlIaaeTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHust MHPOPMAINH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE NMHCbMEHHBIE M KpaTKHe YCTHBIE COOOIIEHHUs, 0000mas MHPOPMALHUIO U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOrO COAEp)KaHUS, B TOM 4YHCIE MyOJIMYHO TPEACTaBIATh
pe3yabTaThl MPOSKTHOW WM HMCCIIE0BATENILCKON NEATENFHOCTH, MPH 3TOM TPaMOTHO HCIIOJB30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYIUIEHUE ITPE3CHTAIUECH;

IIPU BBITIOJTHEHUH YYEOHBIX TPOEKTOB M WCCICIOBAHWN (U3NYECKUX TIPOIECCOB PaCIPENeNsTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABICHHBIMH 33/1a4aMH, CJCIUTh 33 BBIIIOJHEHHUEM
IUIaHa JEHCTBUN M KOPPEKTUPOBATh €r0, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/A B JESATEIBHOCTD
TPYIIIBI, BBICTPAaUBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, MPOSBISII TOTOBHOCTH pa3pemarb
KOH(QJIUKTBI.



K konny oOyuenust B 9 kJjacce mpeIMeTHbIE pe3yibTaThl HAa 0a30BOM YPOBHE IOJDKHBI OTpa)xarb
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUN:

HCIIONBb30BaTh IIOHATUA: CHCTEMa OTCYETA, MarepuanbHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTH
MEXaHUYECKOTO ABIKEHU, aAedopMmarius (ynpyras, IiacTU4ecKkas), TpeHHe, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U IEPErpy3KH, HEHTP TXKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH
TBEPJOrO Tela, paBHOBECHE, MEXaHUYECKHE KOJICOAHUsI M BOJIHBI, 3BYK, MHPPA3BYK M YIbTPa3BYK,
3JIEKTPOMAarHUTHbBIE BOJIHBI, IIKaJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTb,
CIIEKTPhl WCIYCKaHHs M TMOMJIOIIEHUs, aib(a, Oera- M ramMma-u3iIydeHHus, H30TOIbI, sIAepHAas
JHEPIreTHKA;

pa3nuyarth sIBICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEWHOE JBUKEHHUE, PABHOYCKOPEHHOE
IPSIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE IaJIeHHE Tel, PABHOMEPHOE IBM)KEHHE I10 OKPYXKHOCTH,
B3aUMOJICHICTBHE TeJl, PEaKTUBHOE JBWXKEHME, KoJeOaTelbHOEe [BI)KEHUE (3aTyxawollue M
BBIHY)KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAXCHUE 3BYKA, MPSMOJIMHEWHOE
pacIpoCTpaHEHUE, OTPAXCHHE W IIPEJIOMIICHHE CBETa, IIOJIHOE BHYTPCHHEE OTPaKCHHE CBETA,
pasioxkeHue Oeloro cBeTa B CHEKTP M CIOXKEHHE CIEKTPAIbHBIX I[BETOB, AUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOro CIEKTpa W3IY4EeHHUs) 10 OMMCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPHUPYIOLINX AAHHOE (PU3NYECKOE SIBIICHHE;
pacrio3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKpY)KarolleM MUpPE (B TOM 4YHCIE
¢dusnveckne SBJICHUS B NPUPOZE: NPWUIMBBI U OTJIMBBI, ABMKEHHE IutaHeT CONIHEYHOH CHCTEMBI,
pPEaKTUBHOE JBM)KCHHME JKUBBIX OPIaHMU3MOB, BOCIHPHITHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSCEHUE,
ceilicMMUYeCcKHUEe BOJIHBI, IIyHaMH, 9XO, IIBETa TE€J, ONTHYECKUE SBJICHUS B MPUPOJE, OMOJOTMYEecKoe
NeWcTBUE BHUIUMOIO, yIbTPapHUOJIETOBOTO M  PEHTICHOBCKOTO  M3JIyY€HHUHl, eCTEeCTBEHHBIH
paavoOaKTUBHBIN (OH, KOCMUYECKHE JIy4d, DPAJMOAKTUBHOE M3IIYy4YE€HHE IPHUPOJHBIX MHUHEPAJIOB,
JeicTBUE paJIMOaKTUBHbBIX U3IYYEHUH HA OPraHN3M YeJIOBEKa), IIPU 3TOM MEPEBOAUTH NPAKTUUECKYIO
3aady B yueOHYIO, BEICTISTH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBIICHUN;
OIMCHIBATh M3YyYEHHbIC CBOMCTBA Teld M (U3UYECKUE SBJICHHUS, UCIONb3Ys (PU3NYECKHE BEIHMYMHBI
(cpenHsisi U1 MTHOBEHHAsi CKOPOCTh TeJla IPH HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE, IiepeMelleHHe,
IIyTh, YIJIOBas CKOPOCTb, CHJIA TPEHHUs, CUJIA YINPYIOCTH, CHUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO
[aJIeHusl, BeC Teja, MMIIYJIbC Teja, MMIIYJbC CHIIBI, MEXaHu4yeckas paboTa M MOIIHOCTb,
MIOTEHIMAIbHAs JHEPIUs Teja, MOJHATOrO HaJa IOBEPXHOCTBKO 3E€MJIM, IOTEHUUAIbHAs DHEPTHUs
CXKaTOW IPY)KUHBI, KUHETUYECKAs DJHEPIHs, IOJIHAs MEXaHW4YeCKas DHEprus, IEepUoj U 4YacToTra
KojeOaHui, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTb CBE€Ta, II0Ka3aTelb
MPEJIOMIICHUSI CPEibl), MPH OMUCAHWU MPAaBUJIBHO TPAKTOBATH (DPU3MUYECKHH CMBICT HCIIOJIb3YEMbIX
BEJIMYMH, OOO3HAUYEHHs U €IUHUIbI (PU3NYECKHX BEIMYUH, HAXOJIUTh (OPMYJIbI, CBSA3BIBAOLINE
JaHHYI0O (U3MYECKYl0 BEIMYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTHh TpapuKH H3y4EHHBIX
3aBUCUMOCTEHN PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOWMCTBA Tel, (PM3NYECKHE SBICHUS M MPOLECCHI, MCIOJIb3Ys 3aKOH COXPaHEHMS
OHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHHMs, IPUHLUI CYNEPIO3ULIUNA CUJI, TIPUHLUII OTHOCUTEIBHOCTU
lNasmnes, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHMsI MMITYJIbCA, 3aKOHBI OTPAKEHUS M IPEIOMIICHUS
CBETAa, 3aKOHBI COXPAHEHHUs 3apsJ0BOI0 U MAaCCOBOIO YHCEN IPU SAJEPHBIX PEAKLUHUAX, IIPU OTOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;
OOBSICHATh (PU3MUECKHE TPOLECChl U CBOMCTBA Tel, B TOM YHUCIE M B KOHTEKCTE€ CHUTYyalui
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH IIPUYMHHO-CICACTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHHE U3 2—3 JTOTHYECKHX IIaroB ¢ OMOPOil Ha 2—3 U3y4eHHBIX CBOICTBA (PU3NYECKUX SBJICHUM,
($U3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a7aud (OMUpANOIIMEcs Ha CUCTeMy W3 2—3 ypaBHEHHUH), UCHOJB3YS 3aKOHBI U
(dbopMyIibl, CBSI3bIBAIOLINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJM3a YCJIOBHS 3aJaud 3alHChIBaTh
KpaTKoe YCJOBHE, BBIABIATH HEJOCTAIOIIME WM W30BITOYHBIC JIaHHBIC, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE MJIsi PpEHIeHMs, IPOBOAUTH PAacyE€Thl M OLIEHHWBATH PEATUCTUYHOCTH
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUNHBI;

pacrno3HaBaTh NpoOJIEeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOLIU (HU3NYECKUX METOA0B, UCIOJB3YS
ONMCAHUE HWCCIEAOBaHUA, BBIIEIATh MPOBEPSEMOE MNPEAIOIOKEHNE, OLEHUBATh IPABUIBHOCTh
Nopsika MPOBEJICHNUS MCCIIEI0BaHMs, AeJaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHHM
U OIBITOB;



MIPOBOJIUTH OTIBITHI 10 HAOMIOACHUIO (PU3UUECKUX SBICHUN MIM (PU3NYECKHX CBOMCTB Tell (M3yueHUe
BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHMS OHHEPIUH, 3aBUCHUMOCTh IEpuojaa KoJjeOaHHi
IPY>KUHHOTO MAasTHHUKAa OT MaccChl Ipy3a U >KECTKOCTU NMPYXKHUHBI U HE3aBHUCUMOCTb OT aMIUIUTY[IbI
MaJIbIX KOJeOaHMi, MPSIMOJIMHEIHOE paclpoCTpaHeHHEe CBETa, pa3jokKeHue Oeoro cBera B CIEKTD,
U3y4yeHHE CBOMCTB H300pa’keHHs B IIJIOCKOM 3€pKaje M CBOWCTB H300pa’keHMsl IpeaMeTra B
coOuparorieii IuH3e, HaOII0ICHHE CIUIOIIHBIX M JMHEHYATHIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOSITEIHHO
coOupaTh YCTAaHOBKY M3 H30BITOYHOIO Habopa 0OOpYyJOBaHHUS, ONMCBHIBATH XOJl OIbITA U €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOKI;

IIPOBOJUTh HIpPU HEOOXOAMMOCTH CEpPHIO HPSAMBIX M3MEPEHUH, ONpenenss CpeAHee 3HaueHHe
u3MepsieMoil BeMM4HMHBI ((POKYCHOE pacCTOSHUE COOMparouiell JIMH3bI), OOOCHOBBIBATH BHIOOP
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH C MCIOJIB30BAaHUEM IPSIMBIX
M3MEpeHuil (3aBUCHMOCTh IYTH OT BPEMEHH IPH DPABHOYCKOPECHHOM JBIDKEHUHM 0€3 HavaJlbHOU
CKOpOCTH, Iepuojia KojeOaHUi MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBHUCUMOCTH YyIJa
OTPaXEHHMsI CBETa OT yIJla NaJEeHUS M yIJIa NPeJOMIICHUS OT Yria MaJeHus): IUIAHHUPOBATh
HCCIIEIOBAaHUE, CAaMOCTOSATENbHO COOMpaTh YCTaHOBKY, (MKCHUPOBATh pE3yJabTaThl MOIY4YEHHOU
3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BHIE TAONHIl U rpaduKOB, OeNaTh BBIBOJBI MO PE3ylbTaTaM
HCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEMYMH (CpPEIHsSI CKOPOCTh M YCKOPEHHE Teja IpH
PaBHOYCKOPEHHOM  JBIDKEHHH, YCKOPEHHE CBOOOJHOTO  TaJeHHs, JKECTKOCTh TPYKUHBI,
KOY(Q(QUIUEHT TPEeHHUsS CKOJIBKEHMs, MeXaHHueckas pabdoTa M MOIIHOCTb, 4YacTOTa U IEpPUOJ
KOJICOaHWH MAaTEeMaTHYECKOTO0 M TMPY)KMHHOTO MAasTHHUKOB, ONTHYECKas CHiIa COOMpPAOLIEH JIMH3BI,
palMOAaKTUBHBIM (OH): IUIAHUPOBATh H3MEPEHUs,, COOMpPATh HSKCIHEPUMEHTANbHYIO YCTAHOBKY H
BBITIOJIHATE M3MEPEHUs, CIeqys MPEUIOKEHHOW WHCTPYKLWHU, BBIYUCIATH 3HAYCHUE BEIMUYUHBI H
aHAJIM3UPOBATh [OJyYEHHbIE PE3YJIbTAThl C YUETOM 3aJaHHOM MOTIPEIIHOCTH U3MEPEHUH;

co0JIr01aTh MpaBmiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
pa3nuyaTh OCHOBHBIC IPU3HAKH W3YYEHHBIX (PH3MUECKUX MOJIENIEH: MaTepralibHas TOUKA, aOCOIIOTHO
TBEPIIOE TEJO, TOYCUHBIH HMCTOYHHK CBETa, JIyd, TOHKas JMH3a, IUIAHETapHAas MOJETbh aToMma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 s1/1pa;

XapaKTepU30BaTh MPUHIIUII IEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOH
Ha WX ONMHUCAHMs (B TOM YHUCIIE: CIIUIAOMETP, JAaTUYUKH MOJIOKEHUS, PACCTOSHUS U YCKOPEHHMSI, paKeTa,
9XO0JIOT, OYKH, MEPUCKOMN, (oToanmnapar, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOI, JT03UMETpP, KaMmepa
Bunbcona), ucnonb3ys 3HaHMS O CBOMCTBaX (pU3MUECKHMX SIBJICHUW U HEOOXOAMMBbIE (pU3MUECKHe
3aKOHOMEPHOCTH;

UCTIOJNB30BAaTh CXEMbl M CXEMAaTW4YHbIE PHCYHKH M3YyYEHHBIX TEXHHYECKHX  YCTPOWCTB,
W3MEPHUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB NMPH PEIICHUH Y4eOHO-TIPAKTHIECKUX
3aJ1a4, ONTHYECKUE CXEMBbI JUIsl TOCTPOEHHsI H300pakeHHH B IIIOCKOM 3epKajie M cOOMparoleil JT1H3e;
MPUBOANTH TPHUMEPHl (HAXOAWUTH WHPOPMANMIO O TIpUMEpax) MPAKTHYECKOTO HCIIOIb30BAHMS
(bu3NYeCKUX 3HAHWW B MOBCETHEBHOM KHM3HM Uil obOecrieueHusi 0€30MacHOCTH NpH OOpaImieHuu ¢
npubopaMM M TEXHUYECKMMH YCTPOMCTBAMH, COXPaHEHHs 3/I0pOBbS U COOJIOAECHUS HOPM
HKOJIOTUYECKOTO MMOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYILIECTBIATh IMOMCK HH(pOpMaMU (U3UUECKOro cojepxkaHus B HHTepHeTe, CaMOCTOSTEIbHO
dbopMynHpys TIOMCKOBBIH 3alpoc, HAXOMUTh ITYTH OIpPEIeNICHHUs] JOCTOBEPHOCTH IOyUYeHHON
uH(pOpMaIUY Ha OCHOBE UMEIOIIMXCS 3HAHUN U JIOTIOJTHUTEIbHBIX UICTOYHUKOB,;

WCTIOJIh30BATh MIPH BBHITIOJHEHUH YYEOHBIX 33/IaHUH HAYYHO-TIOMYISIPHYIO JTUTEPATypy (PU3NIECKOTO
COZIep)KaHUs, CHOPAaBOYHBIE MaTephaibl, pecypcsl cetd UHTepHeT, BlIaaeTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/IaBaTh COOCTBEHHBIE MMCHMEHHBIC M YCTHBIE COOOIICHHUSI HA OCHOBE MH(OPMAIIMU U3 HECKOIBKUX
WUCTOYHHUKOB (PH3MUECKOTO COACPIKAHUS, MyONWYHO TPEACTABIATh PE3yAbTaThl TMPOCKTHOW WIIH
HCCIIEI0BATENILCKONW JESTEIbHOCTH, MPU 3TOM I'PaMOTHO HCHOJb30BATh W3YYCHHBIN MOHATHHHBINA
ammapar Hu3y4aeMoro pasnena (GU3WKH M CONMpPOBOKAATH BBICTYIUICHHWE MpPE3CHTAIlMEed C y4ETOM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanmue
Ne (undposbie)
pa3/1esioB U TeM Kontpoabnbie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMMbl padoThI padoThbI
pecypcsbl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUPa
11 dwusmka - HayKa o ) bubmumoreka [IOK
' pUPOIC https://m.edsoo.ru/7f416194
12 duznveckue 5 1 bu6mmoreka [IOK
' BEJINYMHbI https://m.edso00.ru/7f416194
13 EcrecTBeHHOHAy4HBIN 2 1 bubmumorexa [IOK
' METO/1 O3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 CTpoeHue BellecTsa 1 bubmorexa [IOK
' p m https://m.edso00.ru/7f416194
22 ij[s}?;);i)mz;:mne 2 1 bubmmorexa LIOK
' a https://m.edso00.ru/7f416194
YaCTHIL BELECTBA
53 ArperatHble 9 bubnnorexa [HJOK
' COCTOSIHMS BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tej

31 Mexanndeckoe 3 bu6mmoreka [JOK
' JBIDKEHUE https://m.edsoo0.ru/7f416194
3.2 Huepuus, macca, 4 1 bu6mmoreka [IOK
' IUTOTHOCTb https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
3.3 .B 14 1 2
Cuna. Brjger e https://m.edsoo.ru/7f416194
Uroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B

Hasnenue. [lepenaua
41 JTaBJICHUS TBEPABIMU 3 bu6mmorexa [IOK
' TeNaMH, )KUIKOCTIMH https://m.edso0.ru/7f416194
U Ta3aMu
bu6mmorexa [IOK
42 Jlapierue suaKocTR > https://m.edsoo0.ru/7f416194
43 ATtmochepHoe 5 bubnuorexa [IOK
JIaBJICHUE https://m.edso0.ru/7f416194
4.4 JleficTBUE KUJIKOCTH 7 2 3 bubmuorexa [JOK
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Y rasa Ha
IOTPYKEHHOE B HUX
TEJ0

https://m.edso0.ru/7f416194

Hroro no pazneny

21

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus

bu6mmoreka [IOK
>1 Pabora  MompocTs 3 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
52 Hpoctbie MeXaHH3MEL > 1 https://m.edsoo.ru/7f416194
53 Mexanuueckast 4 1 1 bubnmoreka [JOK
' SHEPTHS https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 12
YACOB I10 [TIPOI'PAMME
8 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3eioB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
MPOrpaMMbl padoThI padoTsI
pecypcebl
Paznen 1. TenoBble siBiaeHUs
11 CrpoeHnue u cBOMCTBa 7 bubnnorexa [JOK
' BEI[ECTBA https://m.edsoo.ru/7f4181ce
bubnmorexa LIOK
12 Tenonsie mpornecc! 21 L > https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTpUUYECKHE
21 3apsiibl. 3apsHKEHHBIE 7 1 bubmuoreka [IOK
' TeJa U UX https://m.edsoo.ru/7f4181ce
B3aNMOJICHCTBHE
99 ITocTosiHHBIN 20 5 7 bubmuoreka [{OK
' AIIEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
but6mmorekxa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarHuTHas 4 bubnuoteka [JOK
' WHTYKIIAS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4 145

YACOB I10 ITPOTPAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Koutpoabuble IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypchl
Pa3znea 1. Mexann4yeckue siBJIeHHUS
M
1.1 B:::ITI:: ?220(:0651 10 1 bubmorexa HOK
' A https://m.edsoo.ru/7f41a4a6
€ro OIMUCaHUA
bub6nmoreka [IOK
1.2 B 7| 20 1 3
SAMMONCHCTBHE Tell https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
1.3 3 10 3
AKOTbL COXpAiCHHA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znea 2. MexaHn4yecKHe K0J1€0aHUA U BOJTHEI
21 MexaHudeckue 7 3 bubmuoreka [{OK
' KoseOaHus https://m.edsoo.ru/7f41a4a6
99 MexaHndeckue 3 1 3 bubnunoreka LIOK

BOJIHBI. 3BYK

https://m.edsoo.ru/7f41a4a6

Utoro no pazneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOC IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DIIEeKTPOMarHuTHOE
31 oJIE U 6 9 bu6nmorexa LIOK
' 3IICKTPOMArHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no pasneny 6
Pa3znen 4. CBeToBbI€ SIBJIEHUS
3
41 ZKEHH TOAHCHIS 5 5 bubmuoreka [{OK
' pacrpocTpane https://m.edsoo.ru/7f41a4a6
cBeTa
42 JIMH3BI U ONITHYECKHE 6 3 bubmmoteka IIOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune Oemoro 3 5 bubnunoreka LIOK
' CBeTa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Paznen 5. KBaHnToBbI€ siBJIeHUS
"
5.1 n()c:n}:KiII{{I;ee I;:IBeTa 4 1 bubnmorexa LOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHre aTOMHOTO 6 1 bu6muoreka [JOK

sapa

https://m.edsoo.ru/7f41a4a6
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bubnunoreka LIOK

. A 7 1
>3 FICPHPIE peaiciiit https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3nea 6. [loBTopuTebHO-0000IIaI0IM i MOYJIb
[ToBTOpEHME N
000011IEHNE bu6nmoreka [IOK
6.1 9 2
COJICpKaHUs Kypca https://m.edsoo.ru/7f41a4a6
¢du3uku 3a 7-9 xnace
Utoro mo pazneny 9
OBLIEE KOJIMYECTBO 102 97

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE

Mpuioxenust

7 KIIACC
KoaunvecTBo yacoB JJIeKTPOHHBIE
Ne Tema ypoka Kourpoas Ilpakrtm uuQppoBbIe
n/n Bcero Hble yeckue  0OOpa3oBaTe/ibHbIE
padoTbI paGoTsl  pecypchl
1 ®du3uka — Hayka o npupozne. AsneHus 1
npuposl. usndecKue sBICHUS
Mexanuueckue, TEIJIOBLIE,
2 JNEKTPUYECKUE, MATHUTHBIE, CBETOBEIE, 1
3BYKOBBIC SIBJICHUS
3 ®dusnyecKue BETMYMHBI U UX H3MEPEHUE 1
VYpoxk-uccnenosanue "M3mepenne
4 TeMIEPaTypbl IIPU MTOMOIIU KUJKOCTHOTO 1 1
TEPMOMETPA U JATUHKA TEMIIEpaTyphl"
Kak ¢u3uka u apyrue ecrecTBeHHbIE
HAyKU U3Yy4aroT IPUPOY. bubnuorexa [IOK
5 EcrecTBeHHOHAYYHBINH METO/I TO3HAHUS. 1 https://m.edsoo.ru/ff0
Onucanue GpU3NICCKUX SIBICHUI C 9f72a
MIOMOUIBIO MOJAENEH
VYpok-uccnenosanue "lIpoBepka
6 TUIOTE3bl: JAbHOCTD IMOJIETA IIAPHKA, 1 1
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE,
4yeM OoJIbIle BhICOTa Imycka'
Crpoenue BemiectBa. ONbITHI, bubnmnoreka [JOK
7 JIOKa3bIBAIONIHNE JUCKPETHOE CTPOCHHE 1 https://m.edsoo.ru/ff0
BEIICCTBA 9fela
bu6mmoreka [JOK
8 JIBIOKEHME YaCTHI[ BEIIECTBA 1 https://m.edsoo.ru/ff0
a013e
Ypoxk-uccnenoanue «OTMbITHI 110
9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS 1 1
razoB»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA 1
B3aumMocBsI3b MeKy CBOMCTBAaMU BELIECTB
B Pa3HBIX arperaTHBIX COCTOSTHHUSIX U HX bubnmoreka [JOK
11 ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. 1 https://m.edsoo.ru/ff0
Oco0eHHOCTH arperaTHbIX COCTOSTHUM a0378
BOJIBI
Mexanunyeckoe aBuxeHne. PaBHomepHoe Bu6miorexa LIOK
12 1 https://m.edsoo.ru/ff0
Y HEPaBHOMEPHOE BUKEHUE 205c6
13 Cxopoctb. EqAuHUIEI CKOpOCTH 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
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https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6

https://m.edsoo.ru/ffO
a079c

bu6mmoreka [IOK

14 Pacuer myTH 1 BpeMeHU IBHOKECHHUSI https://m.edsoo.ru/ff0
alaed
Nuepuusi. 3akoH UHEPITUH. bu6mmoreka [IOK
15 BsanMoeiicTBre Tl Kak IpUYMHA https://m.edsoo.ru/ff0
W3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEJl a0cl0
[LnorHOCTH BemecTBa. Pacuer Maccel u bubmmorexa LIOK
16 https://m.edsoo.ru/ff0
o0beMa Teja 1o €ro IIOTHOCTH
a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETIa
Pemenue 3ana4 no reme "ILoTHOCTH bubamotexa [IOK
18 semecTra" https://m.edsoo.ru/ff0
al23c
Cwita KaK XapakTepUCTHKA
19 B3anMojeiicTBus Ten. Cuiia ynpyroctu.
3akoH I'yka
JlaGopaTtopnast pabora «3yuenue
20 3aBUCUMOCTH pacTsDKeHH (Iedopmarun)
MPYKUHBI OT MPUIIOKEHHOUN CUITBI»
21 SIBnenme TaroreHus. Cuiia TSKECTH
CBsI3b MEX/1y CIION TSAXKECTU U MacCOu bu6mmoreka [IOK
22 tena. Bec Tena. Pemenue 3anay mo teme https://m.edsoo.ru/ff0
"Cuta TskecT" al778
Cuna TsDKeCTH Ha IPYTHUX TUIaHeTax. Bubmmorexa LIOK
23 duznyecKkue XapakTePUCTUKU TIIIaHET https://m.edso0.u/ff0
als02
bu6mmoreka [IOK
24 Uzmepenue cuit. Jlunamomerp https://m.edsoo.ru/ff0
al8cc
bu6mmorexa [IOK
25 Bec tena. HeBecomocth https://m.edsoo.ru/ff0
alr78
CrnosxeHue IBYX CUJI, HAIIPaBJICHHBIX IO Bubmmorexa LIOK
26 . : L https://m.edsoo.ru/ff0
OJIHOM MpsMO¥i. PaBHOICHCTBYIOMAS CHUT
ala70
97 Pemrenne 3aga4 mo Teme
"PaBHonelicTBytOmas cui"
TpeHue CKOJIbKEHUS ¥ TPSHHE TTOKOSI. bubmmorexa LIOK
28 Tpetitte B mpHpOXE 1 TEXHIKE https://m.edsoo.ru/ff0
alb9c
29 JlaGopaTtopHnast pabora «3yuenue bubnmuotexa [JOK

3aBUCUMOCTH CUJIbI TPECHUA CKOJIBXCHUS

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

OT CUJIbI JABJICHUSA U XapaKTCpa
COIIPpUKACAIOIIUXCA HOBerHOCTCﬁ))

alcc8

Pemenne 3aa4 Ha onpezeeHue

30 PaBHOAECUCTBYIOIIEH CUIIbI
Pemenne 3ama4d mo tremam: «Bec Temay, bu6mmoreka [IOK
31 «['padpuueckoe n300pakeHUue CHII», https://m.edsoo.ru/ff0
«Cuiibl», «PaBHOJICUCTBYIOIIAS CUIT» alde0
KonTtponsHnas pabora no Temam:
39 «MexaHndeckoe JBMKEHHE», «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n300pakeHue crny, «CHIb»
bubmuoreka [JOK
33 Jasnenne. CriocoObl yMEHbBIIICHUS U https://m.eds0o.ru/ffo
YBEJIMUEHUS TaBIICHUS 22036
JlaBrenue ra3za. 3aBUCUMOCTD JIaBIICHUS Bubnuorexa LIOK
34 Fa3a OT 0GbEM, TEMIIEpATYPEL https://m.edsoo.ru/ff0
’ a2376
[Tepenada naBiaeHus TBEPIABIMH TEJIaMU bubmmorexa LIOK
35 ’ https://m.edsoo.ru/ff0
SKUIKOCTSIMU U ra3aMu. 3axkoH [lackais
a25b0
bubmuorexa [JOK
36 I[al.%.]'[eHHe B JKHJIKOCTH U T'a3€, BBI3BAHHOE https://m.eds0o.ru/ff0
JICUCTBHUEM CHIIBI TSHKECTHU 22718
Pemienue 3anau 1o reme «JlapieHue B bubmorexa [JOK
37 https://m.edsoo.ru/ff0
JKUJKOCTH U Ta3e. 3akoH [Tackamsy
a2826
bu6mmoreka [IOK
38 Co00IIaronuecs CoCy/Isl https://m.edsoo.ru/ff0
a2970
bu6mmoreka [JOK
39 I'uapaBaudeckuii mpece https://m.edsoo.ru/ff0
a3136
40 ManomMmertpsl. I1opiIHEBON KUIKOCTHBII
Hacoc
ATtMocdepa 3emiu. HpI/IIII/IiIBI BuGmmorexa LOK
41 CyIIIECTBOBAHUS BO3IYIITHOW 000JTOUYKH https://m.eds0o.ru/ff0
3emiH. 3aBUCUMOCTh aTMOC(epHOro 22b5a
JABJICHUSI OT BBICOTHI HaJl YPOBHEM MOPS -
bu6mmorexa [IOK
42 Bec Bo3ayxa. ATMOcdepHOe TaBlicHHE https://m.edsoo.ru/ff0
a2b5a
N3mepenne armocepHOTo TaBIeHuUS. bubmmorexa LIOK
43 Onterr Topprser https://m.edsoo.ru/ff0
a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bu6nmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8

BBICOTHI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ffO
a2fcd

Bapomertp-anepouns. AtmocgepHoe

bu6mmoreka [IOK

45 JIaBJICHUE HA Pa3InYHBIX BHICOTAX https://m.eds00.1u/ff0
azfcd
46 Pemenue 3amau mo reme "AtmochepHoe
napjexue"
JlelicTBUE KUJIKOCTHU U ra3a HA bubmmoreka [JOK
47 HOrPYKEHHOE B HUX TEJI0. ApXHMEI0Ba https://m.edsoo.ru/ff0
cuiia a3276
JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
48 BBITAJIKMBAIOILECH CUIIBI, ICHCTBYIOICH Ha 1 https://m.edsoo.ru/ff0
TEJO0, OTPY>KEHHOE B JKHUIKOCTh) a33fc
JlaGopaTopHas paboTa 1o Teme BuGmmorexa LOK
49 «I/IccneILOBafH/Ie 3aBI/ICI/IMOCTI/£ Beca Teya B 1 https://m.edsoo.ru/ffo
BOJIE OT 00BbEMA MOTPYKEHHOH B KUIKOCTb
a3sl4
YacTH TeJa
bubmuorexa [JOK
50 [TnaBanue Te https://m.edsoo.ru/ff0
a3agd6
JlaboparopHas pabota "KoHctpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U 1
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3agau no remam: «IlnaBanue bubnuorexa [JOK
52 cynoB. Bo3nyxormiaBanuey, «J/laBnenne https://m.edsoo.ru/ff0
TBEPABIX TN, KUAKOCTEH U Ta30B» a3654
bu6mmoreka [IOK
53 Mexanudeckas paboTa https://m.edsoo.ru/ff0
a3fg82
bu6mmoreka [JOK
54 MomHocTs. EAMHAIBEI MOITHOCTH https://m.edsoo.ru/ff0
a3fg82
55 VYpok-uccnenopanue "Pacuér MOIIHOCTH, 1
pa3BUBaeMOM MpHU MOIBEME T10 JIeCTHUIIE"
56 IIpocteie MexaHnn3mel. Peruar. PaBHOBeCHe
CHUI Ha phlYare
KontpomnpHas padora mo teme «J/laBnenne
S7 TBEPABIX TN, KUAKOCTEN U Ta30B» /
Bcepoccuiickas mpoBepodHas paboTa
PesepBHbI ypOK. Pai1'60Ta C TEKCTaMH IO ) BuGmiorexa LIOK
58 TeMme «JlaBneHue TBeE)I[BIX TeJN, KUAKOCTEH https://m.edsoo.ru/ff0
U ra3oB» / Bcepoccuiickas mpoBepovyHast
aaffe
pabota
59 Pbruaru B TexHHKE, OBITY U IPUPOJIE. 05 bubnuorexa [IOK

JlaboparopHas pabota «MccrnenoBanue

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

YCJIOBUW PaBHOBECHS pblUara

a478e

Penrenue 3amad mo teMe «Y CIIOBUSA

bu6mmoreka [IOK

60 1 https://m.edsoo.ru/ff0
paBHOBECHS pblyara 24836
Koadduruent nonesHoro nercTBus
MexaHu3ma. Jlaboparopnas pabora
61 . 1 0.5
«3mepenue KII/] nHakinoHHO#
IJIOCKOCTH
Pemenue 3amay mo reme "Pabora bubmorexa [JOK
62 womszocts, KTLT" ’ 1 https://m.edsoo.ru/ff0
’ a4c48
Mexannueckas sHeprus. Kunernueckas u bubmorexa LIOK
63 HOTeHIHANEHAS FHEPTIA 1 https://m.edsoo.ru/ff0
a4252
3aKOH COXpaHEHMsI MEXaHUUECKON Bubmiorexa LIOK
64 S 1 https://m.edsoo.ru/ff0
a4360
65 ®uznka 7xnacc. UToropas KOHTpOJIbHAS 1 1
pabora B popmare BIIP.
YPOK-IKCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIbHOE ONPEACIICHUE
66 M3MEHECHUS KUHCTUYCCKON 1 1 1
MOTEHITMATIBLHON SHEPTHH MPU CKaThIBAHUHU
Tela 110 HaKJIOHHOM MI0CKOCTH"
Pabota ¢ Tekctamu 1o Teme bubmmorexa LIOK
67 1 https://m.edsoo.ru/ff0
"MexaHudeckoe aBrxeHue"
adeeb
68 Pa6ora ¢ Tekctamu o Teme "Pabora. 1
MormHocTh. DHeprus"
OBHIEE KOJIMYECTBO YACOB IT1O 68 4 12
I[TPO'PAMME
8 KJIACC
KoanvecrBo 4yacoB DJIeKTPOHHbBIE
Ne Tema ypoxa Konrpoan Ilpakrm 1umdpoBbie
n/n Beero HbIC JecKHue oOpa3oBaTe/ibHbIEC
padoTbI paGoTsl  pecypcehl
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO- bubnnorexka [JOK
1 KAHETUYECKOW TEOPUH U UX OTBITHBIC 1 https://m.edsoo.ru/ff0
MOATBEPKICHUS a5256
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEpIOTO, )KUIKOTO U 1 bu6nmoreka [JOK

ra3000pa3HOro COCTOSIHUI BEIIeCTBa

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

ab40e

OOBsicHEHHE CBOMCTB TBEPOTO, KUIKOTO
1 Ta3000pa3HOT0 COCTOSIHUH BEIIECTBA Ha

4 OCHOBE IOJI0)KEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrammuueckue u amopdHbIe TEIa https://m.edsoo.ru/ff0
as800
CMauynBaHUE M KAMWUISIPHOCTD. bubmmorexa LIOK
0 [ToBEpXHOCTHOE HATSHKEHHE https://m.eds00.1U/TT0
a5530
bubmuoreka [JOK
7 TerutoBoe pacuiMpeHue u cxaTue https://m.edsoo.ru/ff0
ada26
3 Temmepatypa. CBsi3b TEMIIEPATYpPHI CO
CKOPOCTBIO TETIOBOTO JIBHYKEHUS YaCTHI]
Buytpennss sHeprus. CriocoOsl bubmmorexa LIOK
9 . https://m.edsoo.ru/ff0
W3MEHEHHSI BHYTPCHHEH SHEPruu 2560
bu6mmoreka [IOK
10 Busl Temionepeaaun https://m.edsoo.ru/ff0
a6412
VYpoxk-koHpepeHuus "HpaKTI/quecxoe Butorexa LOK
11 MCIOJIb30BaHUE TETUIOBBIX CBOWCTB https://m.edsoo.ru/ffo
BEIECTB M MAaTEPHAJIOB B IIEIIAX 265c0
sHeprocOepekeHus"
KommgecTBo TermioTel. Y aenpHas bubmmorexa LIOK
12 TOILIOEMKOCTE https://m.edsoo.ru/ff0
a6976
VYpaBHeHHE TEMI0BOTO OanaHca. Bubmiorexa LIOK
13 https://m.edsoo.ru/ff0
TemmooOMeH 1 TEIJIOBOE paBHOBECHE
ar088
JIaGoparophas pabota Nel "Uccnenoanue bubnuoreka [IOK
14 SIBJICHUS TEINIO0OMEHA TIPH CMEITHBAHUH https://m.edsoo.ru/ff0
XOJIOAHOU U ropsiueit Boabl" a6a98
Pacuer koanMdecTBa TEIIOTHI,
15 HE0OXO0IUMOTO JIJIsl HATPEBAHUS Tea U
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUN
" bubmmnoreka [IOK
16 Ha6opaT?pHaﬂ pabora Ne2 Onpene':'neHHe https://m.eds0o.ru/ff0
YACTHHOM TEIIIOEMKOCTH BEIIECTBA a6bb0
DHeprus TOIMBa. Y IeibHas TEIoTa bubmorexa [JOK
17 croparis https://m.edsoo.ru/ff0
arbsa
18 [InaBneHue u oTBEpAECBaHNE bubnuorexa [IOK



https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

KpUCTAJNIMYCCKUX TCII. YIIGHI:HEUI TCIIJIOTa
IIJIaBJICHUA

https://m.edsoo.ru/ffO
a7ld2

JIaGoparopnas pabota Ne3 "Onpenenenue

bu6mmoreka [IOK

19 . " https://m.edsoo.ru/ff0
YAETHHOU TETUIOTHI IJIABJICHUS JIb/1a
ar2fe
[TapooGpa3oBanue U KOHICHCAITUS. bubmmorexa LIOK
20 Vemapese https://m.edsoo.ru/ff0
ar40c
Kuneunune. Y oensHas Temiora BuGnoreka LIOK
21 mapooOpa3oBaHus U KOHJICHCAIIUH. https://m.edsoo.ru/ff0
3aBUCUMOCTD TEMITEPATypPbl KUTICHHUS OT 47860
aTMOC(EpHOTO TaBJICHHS -
Brnaxxnocts Bo3nyxa. JlabopaTopHas bubmuoreka [IOK
22 pabota Ne4 "Omnpenencuue https://m.edsoo.ru/ff0
OTHOCHUTEJIbHOM BJIA)KHOCTH BO3ayXxa" a7628
23 Pemenue 3agau Ha onpenenenne
BJIQYKHOCTH BO3/TyXa
[TpuHIUIIBI pabOTHI TEIIJIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JlBurareis BHYTPEHHETO CrOpaHUs
KIIJI TenmoBoro aurarens. TemnaoBeie Bubmmorexa LIOK
25 N https://m.edsoo.ru/ff0
JIBUTATEIH U 3alllMTa OKpY>Karolel cpebl
arcic
26 3aKOH COXpaHEHUs U MIPEBPAICHUS
SHEPTUH B TEILIOBBIX MPOIIECCax
[ToaroroBka Kk KOHTPOJIBHOU paboTeE MO bubnnoreka [JOK
27 teme "TemnoBrie sBinenus. M3menenue https://m.edsoo.ru/ff0
arperaTHbBIX COCTOSIHUI BeriecTa" a83f2
KonTtponbHas padora Nel mo reme bubnuoreka [IOK
28 "TemnnoBsle aBneHus. MzMeHenue https://m.edsoo.ru/ff0
arperaTHbIX COCTOSTHUH BerecTBa" a86ae
29 OnexTpusanus Ten. /[Ba poga
ANEKTPUYECKUX 3aPsI0B
30 VYpok-uccnenoBanue "IneKTpU3aIus TENI
MHIYKIMEW U IPU CONPUKOCHOBEHUH"
BiaumopeiicTBue 3apsKeHHBIX Tell. 3aKOH bubmorexa LIOK
31 Kynona https://m.edsoo.ru/ff0
agre4
Dnektpuyeckoe nose. HanpsixeHHOCTh bubmuorexa [JOK
32 anekTpudeckoro mosst. [puHmmmn https://m.edsoo.ru/ff0
CYTNEPIIO3UIINH JIEKTPUUECKHUX MOJIEH a8ala
33 Hocutenu snekTpudueckux 3apsios.
DnemeHTapHbIi 3apsan. CTpoeHue aToma
34 [IpoBOAHUKY M TUAJIEKTPUKU. 3aKOH bubnnorexka [JOK

COXPAHCHUS DJICKTPUUICCKOI'O 3apaaa

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

a8ef6

Pemenue 3aga4 Ha IPUMEHEHUE CBOWCTB

bu6mmoreka [IOK

35 https://m.edsoo.ru/ff0
AJIEKTPUUYECKUX 3aps/IOB 290cc
DJIEKTPUYECKUH TOK, YCIOBUS €0 bubmuorexa [JOK

36 cyliectBoBaHus. MICTOUHUKH https://m.edsoo.ru/ff0
AIEKTPUICCKOTO TOKA a95a4

bubmuoreka [JOK
37 JlelcTBUS 3JIEKTPUIECKOTO TOKa https://m.edsoo.ru/ff0
a%6b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
JUAJIEKTPUKH"
DNEeKTPUYECKHUI TOK B METaJlJIaX Bubmiorexa LIOK
39 HIKOCTSX H 1a3ax ’ https://m.edsoo.ru/ff0
a%838

40 DneKTpuuecKas 1enb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas padora Ne5 bubnuorexa [JOK

41 "H3mMepeHue U peryJIupoBaHUe CHIIbI 0.5 https://m.edsoo.ru/ff0
TOKa" a8bd6
DnekTpuyeckoe HanpsukeHue. BonbTmerp. bubnuorexa [JOK

42 Jlabopatopnas padbora Ne6 "Vzmepenue u 0.5 https://m.edsoo.ru/ff0
peryivpoBaHue HanpspKeHus" a%14
ComnpoTuBieHre NPOBOAHUKA. Y IEIbHOE bubmorexa IOK

43 COMpOTHBIICHIE BelIECTE https://m.edsoo.ru/ff0

aar38
JIaGoparopHas pabota Ne7 "3aBucuUMOCTb Bu6morexa LIOK

44 JIEKTPUUECKOTO COMTPOTHBIICHUS 1 https://m.edsoo.ru/ff0
MIPOBOJHHKA OT €r0 JJIUHBI, TIOIIATN 2738
MONEPEYHOro CeUYeHus: U Marepuana” -
3aBHCUMOCTh CHUJIBI TOKA OT HaNpsHKEHUS. Bubmiorexa LIOK

45 Jaxom Oa 13 yaacTka Lems https://m.edsoo.ru/ff0

aad4a
JlabopaTtopHas pabota Ne8 "HccnenoBanue BuGmmorexa LOK
46 3aBHCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 1 https://m.edso0.ru/ff0
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U 23046
HaIpshKEHUs Ha pe3ucrope” -

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOHUKOB
JIaGoparopHas pabota Ne9 "Hp(zBepKa BuGmiorexa LIOK

48 MIpaBHJIa CIOKECHUS HAMPSDKEHUH TPH 1 https://m.edsoo.ru/ffo
MOCJIEIOBATEIIFHOM COCTMHEHHUH JBYX

; aaas8
PE3UCTOPOB
49 JIaGoparopnas pabota Nel0 "IIpoBepka 1 bubnuorexa [IOK
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ImpaBujia JIs1 CUJIbI TOKA MpU

NapajieIbHOM COEAMHEHNN PE3UCTOPOB"

https://m.edsoo.ru/ffO
aadle

Pemenne 3agay Ha IPUMCHCHUC 3aKOHA

bu6mmoreka [IOK

50 Owma 151 pa3IuIHOTO COCTUHCHUS https://m.edsoo.ru/ff0
IIPOBOTHUKOB aaf8a
PaboTa 1 MOUTHOCTbH AEKTPHUUECKOTO Bubmiorexa LIOK
51 roka. 3axor [xoys-Jlera https://m.edsoo.ru/ff0
ab124
JlaGopaTtopHas pabora "OnpeneneHue bubmuorexa [JOK
52 pabOTHI ¥ MOILTHOCTH 3JIEKTPHUECKOTO 1 https://m.edsoo.ru/ff0
ToKa" ab3e0
DNeKTpUUECKUe e U TOTPEOUTEITN bubnmoreka [JOK
53 AJIEKTPUUECKON YHEPTUHU B OBITY. https://m.edsoo.ru/ff0
KopoTtkoe 3ambikanue ab660
54 [TocTosiHHBIC MAarHUTBI, UX
B3aMMO/ICHCTBUE
" . bubnnorexa LIOK
55 Ypok-uccienoBaHue I/vlvsyquHe TOJICH 1 https://m.edso0.ru/ff0
MOCTOSIHHBIX MarHUTOB
ac3do0
MaruauTHOe nojie. MarHuTHOE TI0JIe bu6mmoreka [IOK
56 3eMJIM ¥ ero 3HaYeHHe I KA3HU Ha https://m.edsoo.ru/ff0
3emite acOba
HOI[I‘?TOBKa K KOHTPOJIbHON padoTe 1o Butorexa LOK
57 TeMe "ONeKTpiecKie sapAHL. https://m.edsoo.ru/ff0
3apshDKeHHBIC TeJIa U MX B3aMMOJICHCTBUS. abd2c
ITocTOsHHBIN MEKTpUYECKUI TOK" -
KonTponbhas padota no teme
"DyeKTpuUecKue 3apsabl. 3apsKeHHbBIS bubnuorexa [JOK
58 Tena ¥ UX B3auMoencTBus. [10CTOSHHBIN https://m.edsoo.ru/ff0
anekTpudeckuit Tok" / Beepoccuiickas abea8
MpoBepoyHas pabora
PesepBHblit ypok. Pabora ¢ Tekcramu 1o bubnnoreka [JOK
59 teme "TIOCTOSHHBIN 3JIEKTPUIECKHUM TOK" / https://m.edsoo.ru/ff0
Bcepoccuiickast mpoBepouHas paboTa acdc6
OmneIT Opcrena. MarHuTHoe mnojie bubnmnoreka [JOK
60 AJIEKTPUUYECKOT0 TOKa MarHuTHOE 1moJie https://m.edsoo.ru/ff0
KaTyIIKH C TOKOM acld2
[IpuMmeHeHne HIeKTPOMArHuTOB B BuGmiorexa LIOK
61 feXHHKe' Ha6ovp aTopHast pabota 0.5 https://m.edsoo.ru/ff0
N3ydenne neiicTBUS MarHUTHOTO TOJIS ac74a
Ha IIPOBOJIHUK C TOKOM" —
DNEeKTPOABUTATEIH ITOCTOSTHHOTO TOKA.
I/ICHOJII:;BgBaHI/Ie AIIEKTPOJIBUTATENCH B Bu6miorexa LIOK
62 https://m.edsoo.ru/ff0

TEXHUYECKHUX YCTPOUCTBAX U Ha
Tpancnopte. JlaboparopHas pabota

ac86¢
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"KoHCcTpyupoBaH#e U H3y4eHUE paObOThI
3neKTpoaBUrarens"

OnbiTel Papazes. 3aKoH

63 AJIEKTPOMArHUTHOM MHAYKIMU. [IpaBuiio 1
Jlenua
Dnektporereparop. CrocoOsl MoTydeHUs
AIEKTPUIECCKON SHEPTUH.
64 1
DIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
WMCTOYHUKAX SHEPTUU
®usuka 8 kinacc. iToroBasi KOHTpOJIbHAsS
65 1 1
pabora B popmare BIIP
Pabota ¢ TekcTaMu 110 TeME bubmorexa LIOK
66 1 https://m.edsoo.ru/ff0
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBJIICHUS"
ach14
Pabora ¢ Texcramu 1o Teme "Teruiosble bubamorexa IOK
67 | 1 https://m.edsoo.ru/ff0
SIBJICHUST acche
68 Pabota c Tekctamu 1o Teme "MarauTHbIE 1
siBJIeHUs"
OBILIEE KOJIMYECTBO YACOB I10 68 4 145
I[TPOI'PAMME
9 KJIACC
Ne KoanuecTBo yacos DJIEKTPOHHBIE
n/ Tema ypoka Beero Konrpoan IIpakru 1uudposBbie
I HbIE yeckue o0pa3oBaTe/ibHbIE
padoTbI pabdoTbl  pecypchbl
1 Mexanuueckoe IBKeHue. MaTtepuaibHas 1
TOYKa
Cucrema orcyera. OTHOCUTETHHOCTh Brbmiorexa LIOK
2 1 https://m.edsoo.ru/ffOa
MEXaHHYECKOTO JIBHKEHUS
d474
bu6mmoreka [IOK
3 PaBHOMEpHOE MPSIMOJTMHEHHOE JIBIKCHUE 1 https://m.edsoo.ru/ff0a
dl9a
HepaBHomepHoe npsiMOTIMHEITHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTH
[IpsamonnHENHOE PAaBHOYCKOPEHHOE Bu6miorexa LIOK
5 JBiKeHe, YCKopeHue 1 https://m.edsoo.ru/ff0a
' dsd4
5 CKopocTh MPSIMOTMHEHHOTO PABHOYCKO- 1
penHoro aBuxenwus. ['paduk ckopoctu
7 JlabopaTtopHas pabota "OnpeneneHue 1 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

YCKOPEHHUS TeJla MPU PaBHOYCKOPEHHOM
NBWKEHUH 110 HAKJIOHHOH TI0CKOCTH"

https://m.edsoo.ru/ffOa
dbl8

8 CBoOonanoe nmagenune tei. OnsiTel [ anunes
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH. bubmumoreka [IOK
9 Ilepuon u yacrora obpamicHus. JInneitHas https://m.edsoo.ru/ffOa
U yTJIOBasi CKOPOCTH el76
10 LenTpocTpeMUTenbHOE YCKOPEHHE
bu6mmoreka [IOK
11 IepBoiit 3akon HeroToHa. BekTOp CHITBI https://m.edsoo.ru/ff0a
e612
Bropoii 3akon HeroToHa. bubmmorexa LIOK
12 . https://m.edsoo.ru/ffOa
PaBHogeiicTByIOIas cuiia
er2a
Tpertnii 3akon Hetotona. Cynepno3unus bubmiorexa LIOK
13 https://m.edsoo.ru/ffOa
CUII 6982
Pemrenue 3a1au Ha mprMEHEHUE 3aKOHOB bubmmoreia LIOK
14 https://m.edsoo.ru/ffOa
Hprorona
eb6e
bubmuorexa [JOK
15 Cwuua ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0a
eca2
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 JlabopaTtopHas pabora «OnpeneneHue Eggi?f;iiiﬂﬁ/ £0a
HKECTKOCTHU MPYKUHBI»
ee28
bu6mmoreka [IOK
18 Cuiia TpeHust https://m.edsoo.ru/ff0a
738
bu6mmoreka [JOK
19 Pemenne 3anad o reme «Cuia TpeHHs» https://m.edsoo.ru/ff0a
fa26
JIaboparopnas pabora "OnpeneneHue bubmiorexa HOK
20 https://m.edsoo.ru/ffOa
Kod(uUleHTa TPEHUS CKOIBKEHUS"
f8be
" bubmmnoreka [IOK
21 PEIIICHHE 3318 [10 TEMC "JAROHE https://m.edsoo.ru/ff0a
Herorona. Cuna ynpyroctu. Cuna tpenus" fbse
Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK
22 TATOTEHUsI. Y CKOpPEHHE CBOOOHOTO https://m.edsoo.ru/ff0a
mageHust f044
Ypok-koHpepenus "IBmkeHne Ten
23 BOKPYT TPaBUTAIIMIOHHOTO LIEHTpa

(Conneunas cucrema). ['anmaktuxu"
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https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

Pertennie 3agau mo reMme "Cuiia TSHKECTH U

bubmuorexa [JOK

24 " https://m.edsoo.ru/ff0a
3aKOH BCEMUPHOTO TATOTEHUS
f5f8
IIepBas kocMHu4ecKas CKOPOCTb. bubmorexa IOK
25 https://m.edsoo.ru/ffOa
HesecomocTs u neperpysku
f33c
PaBHOBeCcHE MaTepruanbHOM TOUKH.
AOCOII0THO TBépioe Teno. PaBHoBecue bubmmorexa LIOK
26 . . https://m.edsoo.ru/ffOa
TBEPJIOTO TeJla C 3aKPETIEHHONW OChIO fe36
BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn -
PaBHOBeCcHE MaTepruanbHOM TOUKH.
97 AGcomoTHO TBEpIOE Tenlo. PaBHOBecHe
TBEPJIOTO TeJA C 3aKPEIUIEHHOM OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn
Pemenue 3amad mo reme "MOMEHT CHUITBI. bubmmorexa LIOK
28 Y https://m.edsoo.ru/ff0b
IlenTp TsHKECTH 02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O bubnnorexka [JOK
29 TeMe "MexaHH4eCKOe IBIKEHUE. https://m.edsoo.ru/ffOb
BzaumopneiictBue ten" 0408
KonTponbhas padoTa no teme bubnnorexa [JOK
30 "MexaHHYeCKOe JBHKECHUE. https://m.edsoo.ru/ffOb
BzaumoneiictBue ten" 06ec
Nmnynec Tena. Umnynsc cuiibl. 3aKoH bubnuorexa [IOK
31 COXpaHEHHsS UMITYJIbca. YIIPyroe u https://m.edsoo.ru/ffOb
HEYIPYroe B3auMOJICHCTBUE 07fa
Pemenue 3amau mo teme "3akoH bubmorexa HOK
32 \ https://m.edsoo.ru/ff0b
COXpaHEHUs UMITYJIbCa 096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKECHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanndeckasi pabota U MOIIHOCTh https://m.edsoo.ru/ffOb
0a84
Pabota cuitbl TSKECTH, CHITBI YIIPYTOCTH U Bubmiorexa LIOK
35 S ’ https://m.edsoo.ru/ff0b
0db8
JlaboparopHas pabota «OnpeneneHue
36 paboThI CUITBI TPEHUS TIPU PAaBHOMEPHOM
JBUKEHUHU TeJa MO TOPU30HTATIBbHON
MTOBEPXHOCTH»
37 Cas3b dHeprun U paboTsl. [loTeHnanpHas
SHEPTUst
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK

KMHETHYECKON SHEPIUU

https://m.edsoo.ru/ffOb
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https://m.edsoo.ru/ff0b06ec
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0c32

39 3aK0H COXpaHEHHUs SHEPTUH B MEXaHHUKE
40 Jlaboparopnas pabota «/3y4ueHue 3aKkoHa EES::T/O;.Z?S(EEJ?’I:/ £0b
COXPAaHEHHUS SHEPTUN 12fe
KonebarenbHOE ABMKEHUE U €T0 Bu6mnorexa LIOK
41 XapaKTepHCTHKH https://m.edsoo.ru/ffOb
1858
3aryxatomue KojiebaHus. BeiHyK1eHHbIE bubmmorexa LIOK
42 https://m.edsoo.ru/ffOb
koseOaHus. Pezonanc
20f0
43 MareMaTtnueckuil 1 Npy>KUHHBIM MasITHUKH
VYpok-uccienoBanue «3aBUCUMOCTh bubmmoreka [JOK
44 nepuoza KojeOaHui OT KECTKOCTH https://m.edsoo.ru/ffOb
MIPYKUHBI U MacChI TPy3a» 197a
45 [IpeBpareHne SHePTUr NPU MEXAHHIECKUX
KoJ1e0aHusAX
JlaboparopHas pabota «Onpenenenue bubnnoreka [JOK
46 YacTOTHI U IIEpUO/Ia KOJaeOaH it https://m.edsoo.ru/ffOb
MPYKUHHOTO MasiTHUKa» laec
JlaboparopHas pabota «IIpoBepka bubmmoreka [JOK
47 HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHui rpysa, https://m.edsoo.ru/ffOb
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a» 197a
Mexaaundeckue BoHbI. CBOMCTBA bu6mmoreka [IOK
48 MeXaHH4YeCKUX BOJH. [IpoosibHbIe 1 https://m.edsoo.ru/ffOb
MOTIEPEYHbIE BOJHBI 21fe
Ypok-koHpepenmus "MexaHnndeckue
49 BOJIHBI B TBEPIOM Teie. CeiicMudeckue
BOJIHBI"
50 3Byk. PacnipoctpaHenue u oTpaxeHue
3ByKa
51 VYpok-uccnenosanue "Habmogenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUYECKHUI pE30HAHC
sy Yporonbepernun"Ympany i ipsim edsoo o
nHOPa3BYK B IPUPOJE U TEXHHUKE"
23ca
[ToarotroBka Kk KOHTPOJILHOU paboTe MO bubnmnoreka [JOK
54 Teme "3aKoHbl COXpaHeHHs. MexaHnueckue https://m.edsoo.ru/ffOb
KoJieOaHMS U BOJHBI" 2510
Kontponbras padota mo teme "3akoHbI
55 coxpaHeHus. MexaHn4eckre KojaeOaHus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TI0JIE. bubnmuotexa [JOK
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3JICKTpOMaFHI/ITHI>Ie BOJIHBI

https://m.edsoo.ru/ffOb
2abe

57 CBoiicTBa 3JIeKTPOMAarHUTHBIX BOJH
Ypoxk-konpepenuus "Llkana BuGmorexa LOK
58 ANEKTPOMArHUTHBIX BOJIH. chonbsoBleHe https://m.edsoo.ru/ffob
AJIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM Dfe6
cBsa3u" -
VYpok-uccnenosanue "M3ydeHue cBONUCTB bubmmoreka [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO https://m.edsoo.ru/ffOb
MoOunpHOTrO Tenedona" 2c6ce
60 Pemenwue 3a1a4y Ha onpeieieHUe YacTOTHI U
JUTHHBI 3JIEKTPOMArHUTHOM BOJTHBI
DJIEKTpOMarHuTHas MpUpoJia CBETa. bubnuorexa [JOK
61 CkopocTb cBeTa. BonmHoBbIe cBoiiCTBa https://m.edsoo.ru/ffOb
cBeTa 31d0
Hctounuku cBeta. [IpsmonuneitHoe bubnnoreka [JOK
62 pacrpocTpaHeHHE CBETa. 3aTMEHHS https://m.edsoo.ru/ffOb
Connua u JlyHsl 3658
3aKkoH OTpa)k€HUs CBETAa. 3epKaja. bubnuorexa [JOK
63 Pemrenue 3a1a4 Ha MpUMEHEHHE 3aKOHA https://m.edsoo.ru/ffOb
OTpakKeHHUS CBETa 38c4
[Ipenomienue cBera. 3aKOH MPETOMIICHHUS bubmmoreia LIOK
64 https://m.edsoo.ru/ffOb
cBeTa
3aea
ITonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnuoreka [IOK
65 Hcnonp30BaHue MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb
OTPaXKCHHS B ONTHYECKHUX CBETOBOAX 3c5e
JlaboparopHas pabdota "HccnenoBanue
66 3aBHCHMOCTH YTJia IPeJIOMICHUS
CBETOBOTO JIy4a OT yrJia MaJeHus Ha
rpanuiie "Bo31yX-cTekyio""
Ypok-koHpepennus "Mcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIuu3bl. OnTHYeCKas CHjia JTMH3BI https://m.edsoo.ru/ffOb
3f2c
bu6mmorexa [IOK
69 [TocTpoeHre n300pakeHHI B JTMH3AX https://m.edsoo.ru/ffOb
444a
JIaGoparopHas pabota "Onpeznenenue bubnuoreka [IOK
70 (OKYCHOT'O PACCTOSHUS M ONITUYECKOM https://m.edsoo.ru/ffOb
CWJIBI COOMparomei JIMH3b!" 4206
71 Ypok-koHpepenus "OnTudeckue bubnmoreka [JOK

JIMH30BbIE TPUOOPHI"

https://m.edsoo.ru/ffOc
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Oa7e

bu6mmoreka [IOK

72 ['ma3 xak onTuveckas cucremMa. 3peHue https://m.edsoo.ru/ffOb
4684
73 Ypok-koupepennus "JlepexTol 3peHusl.
Kak coxpanuts 3penue"
Paznoxxenue 6emoro cBera B CIEKT. bubnmoreka [JOK
74 OmnbiTel HetoToHA. CriokeHHe https://m.edsoo.ru/ffOc
CHEKTpaJbHBIX I[BETOB. Jlucnepcus cBeTa 0f4c
Jlaboparopnas padota "OnbITHI 11O BuGmiorexa LIOK
75 Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP H https://m.edsoo.ru/ffoc
BOCHIPUSTHIO [IBETA IPEIMETOB MPH HX 0622
HaOJII0ACHNH uepe3 [BETOBbIe (GUIbTPHI" -
Ypoxk-nnpaktukym "BosiHOBBIE CBOMCTBA
76 cBeTa: AMcIepcusi, HHTepdepeHnrs u
nudpaxus’”
Omnsitel Pesepdopaa u rianerapuas Bubmiorexa LIOK
77 https://m.edsoo.ru/ffOc
MOJIeTIb aTOMa 1248
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 MOTJIONIEHUE CBETa aTOMOM. bubmmoreia LIOK
79 . https://m.edsoo.ru/ffOc
KBanTel. JInHElHyaThIe CIIEKTPHI
144c
Ypoxk-nipaktukym "Habnronenre crieKTpoB Bubmiorexa LIOK
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOHN
OBPA30BATEJIbHOI IMPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI
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IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUsA

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

1.3

1.4

pas3nuyath SIBICHHUS IO OIMCAHUI0 MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOIINUX JaHHOE (PU3NIECKOE SIBICHUE

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3UYECKUX SBICHHNA B OKpYXKAIOIIEM MHpE, B TOM
gyuciae (u3nyeckue SABICHHUsS B NPUPOJE, IPU 3TOM IEPEBOAMTH NPAKTUYECKYIO 3ajady B
y4eOHYI0, BBICTISITh CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3NIECKUX SIBICHHUH

ONUCHIBaTh M3Y4YECHHBIE CBOWCTBA TeJ U (PU3MUECKUE SBICHHS, HCIONb3YS (PU3NUECKue
BEJIMYMHBI, IPU ONMCAHUU MIPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbBIX BEIMUUH,
uxX OOO3HAYeHMs U E€IUHUIBI (U3UYECKUX BEIWYMH, HAXOAUTHb (OPMYJIbl, CBS3BIBAIOLINE
JTaHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKHd H3YYEHHBIX
3aBUCUMOCTEH (hU3MUECKUX BEINYUH

1.5

XapakTepu30BaTh CBOICTBA Tel, (hPU3MUYECKHE SIBICHHS M IPOLIECCHI, HCIOJIb3YS H3y4eHHbIE
3aKOHBI, INpPU OSTOM JlaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3alMCbIBaTh €ro
MaTeMaTU4YECKOE BBIPAXKCHUE

1.6

1.7

1.8

OOBSACHATh (U3UYECKUE SIBIICHUS, MPOIECChI M CBOWCTBA TEJ, B TOM YHCIC M B KOHTEKCTE
CUTYAIIMI MPAaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUIMHHO-CIICCTBEHHBIE CBSI3H,
CTpOUTH OOBsICHEHHE U3 | — 2 JOrMYecKkux IIaroB ¢ omopoil Ha 1 — 2 W3y4YeHHBIX CBOMCTBA
(bu3NYecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemiate pacu€rHble 3amaund B 1 — 2 JICHCTBHS, UCTIONB3YsI 3aKOHBI U (POPMYIIBI, CBSI3BIBAFOIIHE
¢bu3nuecKkre BEMTMYHMHBI: Ha OCHOBE aHAIM3a YCIIOBHUS 3a/laydl 3alHChIBaTh KPAaTKOE YCIIOBUE,
MOJICTABIATh (PU3HUECKUE BETUYUHBI B (DOPMYITBI M IIPOBOUTEH PACYETHI, HAXOIUTH CIIPABOYHBIE
JaHHbIe, HEOOXOIWMBbIC /IS peHIeHHs 3a]ad, OLEHWBATh PEATMCTUYHOCTh MOJTYYSHHON
(hbU3UYECKON BEITMYUHBI

pacrno3HaBaTh HPOOJIEMbl, KOTOPbIE MOXKHO PEUIUTbh HpPHU MOMOIIM (PU3MYECKHX METO/IOB, B
ONMCaHUM HCCIEOBaHMS BBIJICNATh MPOBEpSEMOE MPEAIoiokeHne (TUIoTe3y), pasziuyarb U
MHTEPIPETUPOBATH MOITYYEHHBIN pe3ylbTaT, HAXOJAUTh OIIMOKU B XOJE OMbITA, JI€1aTh BBIBOJIbBI
I10 €70 Pe3yJIbTaTaM

1.9

1.10

MIPOBOAUTH OMBITHl 1O HAONIONEHUI0 (U3NYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB Tell:
(bopMyIMpOBaTh MPOBEPSEMbIE MPEANOJI0KEHNUS, COOMpaTh YCTAHOBKY H3 MPEIJIOKEHHOIO
000pyI0BaHUs, 3aIIUCHIBATH X0/ OMBITa U (HOPMYJIUPOBATH BHIBOJIBI

BBIIIOJHATE HNPAMBIEC H3MCPCHUSA C HCIOJb30BAHUCM AHAJIOTOBBIX H HI/I(i)pOBI)IX HpI/I60pOB,
3allMChIBATh ITIOKa3aHUsA HpI/I60pOB C y‘IéTOM 3aI[aHHOI>'I a0COJIFOTHOM MOrpCIIHOCTHU HSMCpCHI/Iﬁ

1.11

NpoBOAUTL HUCCIICAOBAHUC 3aBUCHMOCTHU OHHOﬁ (I)I/I3I/I‘ICCI(OI‘/1 BCIIMYHUHBI OT I[pyl“Oﬁ C
HCIIOJIB30BAHHUEM IIPAMBIX H3MepeHHﬁ, Y4aCTBOBATh B IIJIAHUPOBAHUU y‘IC6HOFO HCCICa0BaHUsI,
CO6I/IpaTB YCTAHOBKY M BBIIIOJHATHL U3MCPCHUS, CICAYA MPCAIOKCHHOMY IIJIaHY, (bl/IKCI/IpOBaTB
PE3YIBbTATEI HOHy‘ICHHOfI 3aBUCHUMOCTH (1)I/ISI/I‘ICCKI/IX BCJIIMYMH B BUJC NPCIIIOKCHHBIX Ta6J'H/IH n
Fpa(I)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTATAM HCCICOAOBAHUA

1.12

MIPOBOJIUTH KOCBEHHbBIE N3MEPEHUS (PU3NUECKUX BEIMUYUH, CIEAYS MPEATIOKEHHON HMHCTPYKIMU:
IpU  BBIMOJIHEHUH W3MEPEHUN coOupaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCISTH
3HAa4YEHUE UCKOMOW BEJIMYUHBI




1.13

co0JroIaTh MpaBuiIa TEXHUKHU OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM

1.14

1.15

yKa3blBaTh MPHUHIMIBI JEUCTBUA MPUOOPOB U TEXHUYECKUX YCTPOMCTB, XapakTepHU30BaTh
NPUHIUNB JIeHCTBUS HW3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO HX
OIMCAaHUs, UCTONb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUN U HEOOXOAUMBbIE (pU3MUecKue
3aKOHBI U 3aKOHOMEPHOCTHU

NPUBOANUTEH MPHUMEPH! (HAXOIUTh MH(OPMAIUIO O MpUMepax) MPAKTHUYECKOTO HCIOJIb30BAHUS
(bu3n4ecKux 3HaHU B MOBCEIHEBHON KU3HM [yl o0ecrieyeHus 6e3011acHOCTH MPH 00palleHUH ¢
npubopaMu M TEXHHYECKUMH YCTPOHCTBAMHM, COXPAHEHHS 3JI0POBbSI U COOJIIOJICHHS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPY’KAIOLLEH cpelie

1.16

OCYIIECTBJISATH OTOOP MCTOYHUKOB MH(GOpMAIMu B ceT VIHTepHET B COOTBETCTBUH C 3aJJaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HWMEIOIIMUXCSA 3HAHWK W TYTEM CPAaBHEHHS Pa3IMYHBIX
HMCTOYHUKOB BBIJICIATh HHPOPMAIUIO, KOTOpasi SIBISETCS MPOTHBOPEYUBON WM MOXKET OBITh
HEJIOCTOBEPHOM

8 KJIACC

1.17

1.18

1.19

Kon

nposeps

€MO1ro

pe3yJibTa

Ta

11

1.2

1.3

14

1.5

1.6

UCIOJIb30BaTh NPU BBIMOJIHEHUHM YYEOHBIX 3aJlaHUil HAYYHONOIYISPHYIO JUTEpaTypy
(U3NYECKOTO CONEep)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu HHTepHET, BIaaeTh
npuéMaMHu KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus HH(OpPMALMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE NHCHbMCHHBIE W YCTHBIE COOOIICHHS Ha OCHOBEe 2 — 3
HUCTOYHUKOB MHPOPMALIUU (PU3UIECKOTO COACPKAHUS, B TOM YHCIE IMyOJIUYHO JIENIaTh KPAaTKUE
COOOIIEHUsT O pe3ysibTaTaX MPOSKTOB WM Yy4YEOHBIX WCCICAOBAHUM, MPU STOM TPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
Mpe3eHTaluen

IIPU BBIIIOJHEHUH Y4E€OHBIX IPOEKTOB U UCCIEIOBAHUM pacnpenensaTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJadaMH, CJICIUTb 32 BBIIOJHEHUWEM IUIaHA JECHCTBUH,
aJIeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JCATENBHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOLIUX

IIpoBepsiemble mpeAMeTHbIE Pe3yJabTATHI OCBOEHHSI 0OCHOBHOI 00pa30BaTeILHOI
NporpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

HCIIOJIb30BaThb ITOHATHUA

pasinydaTte SABJCHHUA 110 OINMCAHUIO HX XapPaKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (bHBquCKOC SIBJICHUC

pacrno3HaBaTh NPOSBICHUE M3YUYEHHBIX (U3WYECKUX SBICHUNW B OKPYKAIOLIEM MHpE, B TOM
yuciae (QU3MUECKUe SBIEHUS B NPUPOAE, NPU ATOM INEPEBOIUTH IMPAKTHUYECKYIO 3a1ady B
yueOHY10, BBIACIATH CYIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBJICHUIN

ONHMCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PU3WYECKUE SBJICHHS, HWCIONB3Yyd (pHu3udeckue
BEJIMYUHBI, TIPU OMMCAHUH MPABHIBLHO TPAKTOBATh (DU3UUECKHIA CMBICI HCIIOIh3YEMbIX BEIHUHNH,
0003HAYCHHS W SAVHHMIIBI (PU3NICCKUX BEITUYHH, HAXOJAUTH (DOPMYIIBI, CBSA3BIBAIONINE JAHHYIO
(U3MYECKYIO BEMYHHY C JIPYTUMH BEITUYMHAMHU, CTPOUTH TPaQUKU U3YUCHHBIX 3aBHCUMOCTEH
(bUBUYECKUX BETMYUH

XapaKTECpPU3oBaTh CBOMCTBaA TECII, @HSHI—IGCKI/IG SABJICHUSA W MPOLECCHI, HCIOJb3YyAd H3YYCHHBLIC
3aKOHBI, IIpU 3STOM J[JaBaTb CJIIOBECHYIO (I)OpMyJIHpOBKy 3aKOHa MW 3allMChbIBaTh €TI0
MAaTEMAaTUUYCCKOC BBIPAKCHUC

OOBACHATH (1)I/I3I/I'—ICCKI/IG mpoueCcCbl U CBOMCTBaA TCJI, B TOM 4YHCJIIC MU B KOHTCKCTC CHTyaHHﬁ
MMPAKTUKO-OPUCHTUPOBAHHOT'O XAPAKTCPA: BBIABJIIATH IMPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH




oObsicHeHHE M3 | — 2 JTOTMYECKUX IIaroB ¢ MOMOIBI0 1 — 2 M3y4eHHBIX CBOMCTBA (PU3UUECKHUX
SIBIICHUH, PU3NIECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemaTth pacy€THbIe 3a1a4d B 2 — 3 ACWUCTBUS, UCIONIB3YS 3aKOHBI M (YOPMYJIIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIUYMHBL: Ha OCHOBE aHAIM3a YCJIOBMS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBUE,
BBISIBIIAITh HEJIOCTATOK JAHHBIX JJIS pEIIeHUs 337a4yd, BbIOMpATh 3aKOHBI M (HOPMYIIHI,
HeoOXoAuMBble Uil €€ pelleHMs], NPOBOAUTh PAacy€Thl M CpPaBHUBATh IOJyY€HHOE 3HAa4YeHUE
(u3M4eCKOil BETMYMHBI C U3BECTHBIMU JIaHHBIMHU

pacro3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEIIUTh MPH IMOMOIIM (U3UYECKUX METOJOB,
WCIIONB3Ysl OINMCAHUE MCCIEIOBAHUS, BBIICIATh MPOBEPSAEMOE NPEANOIOKEHNUE, OLICHUBATh
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSL, IEJIaTh BBIBOIbI

MPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3WYECKUX SBICHUM WM (U3UYECKUX CBOMCTB Te:
(bopMyIHpOBaTh TPOBEpPsSEMBbIC MPEANONIOKEHUS, COOMpAaTh YCTAaHOBKY M3 TMPEAJIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJ1 ONbITa U (DOPMYITHPOBATH BHIBOBI

1.10

BBINOJIHATh IpPSIMbIE HM3MEPEHHs. C HCIOJIb30BAaHUEM AaHAJIOIOBBIX HPUOOPOB M JIaTUUKOB
(U3NYECKUX BEJIWYHMH, CPAaBHUBATh PE3YNIbTaThl M3MEPEHUH C y4ETOM 3aJaHHOW aOCONIOTHOM
HOTPELIHOCTH

1.11

1.12

1.13

1.14

1.15

1.16

IpOBOAUTL HCCICAOBAHHUC 3aBHUCUMOCTH OI[HOﬁ (1)H3HH€CKOﬁ BCINMYHMHBI OT ,Z[perI)'I C
HCIIOJIb30BAHHUEM IIPSAMBIX I/I3M€p€HI/H>'Il IJIaHUPOBATb HCCIICAOBAHUC, 0061/1paT1> YCTAaHOBKY H
BBIIIOJIHATD UBMEPCHUSA, CIICAYS HNPCAJIOKCHHOMY IJIaHY, (I)I/IKCI/IpOBaTB PE3YyJIbTAaThI HOHy‘IGHHOﬁ
3aBUCHUMOCTH B BUJIC Ta6JII/III n I‘pa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJibTaTaM MCCICAOBAHUA

IMPOBOAWUTL KOCBCHHBLIC N3MCPCHUA (1)H3I/I‘I€CKI/IX BCJIMYHMH: INIAaHUPOBATH U3MCPCHUA, CO6I/IpaTI)
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYA Hpe,[[J'IO)KeHHOI‘/‘I HWHCTPYKIUH, U BbIYUCIIATH 3HAUCHUC
BCJINYHHBI

coOIIOAATh MpaBUiia TEXHUKH 0€30MaCHOCTHU MpHU paboTe ¢ 1abopaTOpHBIM 000pyAOBaHUEM

XapaKTepu30BaTh NPUHIMIIBI JACUCTBUS W3YUYEHHBIX NPUOOPOB M TEXHHYECKHX YCTPOUCTB C
OIOPOH HA WX ONMCAHUs, HCIOJb3Ys 3HAHUS O CBOWCTBAX (M3MYECKUX SBICHUI M HEOOXOMMBIC
¢bu3nvecKre 3aKOHOMEPHOCTH

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W M3MEPHUTENbHBIE MPHUOOPHI MO CXeMaM H
CXECMAaTUYHBIM PUCYHKaM, COCTaBJIATH CXEMBI JJICKTPHUYCCKUX HGHCI\/'I C IIOCJICA0OBATCIIbHBIM H
napajuiebHBIM COEIMHEHUEM JJIEMEHTOB, pas3linyas YCIOBHbIE O0003HAYEHMsI DJIEMEHTOB
BJIEKTPUYECKUX LETIEe

MPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEpax) MPaKTUYECKOrOo HCIOJIb30BaHUS
(¢u3nYecKUX 3HaHUN B MMOBCEHEBHOM JKNU3HHU U1 o0ecriedyeHHs 0€301MacHOCTH MPU OOPAIEeHUH C
npubopaMy M TEXHUYECKHMMM YCTPOHMCTBAMH, COXPAHEHHS 370pPOBbsi U COOIIOACHHUS HOPM
JKOJIOTUYECKOI0 MTOBEJCHUs B OKPYKAIOLIEH cpejie

1.17

OCYHICCTBIIATL ITOUCK I/IH(I)OpMaI_[I/II/I (I)I/I3I/I‘-ICCKOI"O COACpIKaHHA B CCTU I/IHTepHeT, Ha OCHOBC
UMCIOIINXCA 3HAaHUM U HyTéM CpaBHCHHA  JOIIOJHUTCIIBHBIX HWCTOYHHUKOB  BBIACIIATH
I/IH(I)OpMaI_[I/IIO, KOTOpAas ABJISACTCA HpOTHBOpe‘lHBOﬁ WU MOXET OBITh HC,HOCTOBepHOI\/’I

1.18

1.19

UCMOJb30BAaTh MpPHU BHINOJIHEHUH Y4YeOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO JIUTEPaTypy
(U3MYECKOTO COJEp)KaHUs, CIPAaBOYHbIE MaTepHallbl, pecypchl ceTH VIHTepHeT, BIaJeTh
npuéMaM KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHus HHGOpPMAIMM W3 OIHOM 3HAKOBOM
CUCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHUS, 0000111ast ”HPOpPMAIIHIO U3
HECKOJIbKUX MCTOYHHMKOB (DU3MYECKOTO COJAEpXAaHMA, B TOM 4YHCIE ITYOJUYHO IPEICTaBISATh
pe3ynbTaThl MPOEKTHOM WM HCCIEAOBATENbCKOM JIeATENbHOCTH, IpPH OSTOM TPaMOTHO
UCIOJIb30BATh M3YYECHHBIH MOHATHHHBIN amnmapar Kypca (PU3MKH, CONPOBOXKAATH BBICTYIJICHHUE
Mpe3eHTalnen

1.20

NP BBIOJHEHUN YYEOHBIX MPOEKTOB M MCCIENI0BaHMNA (PU3NYECKUX MPOLIECCOB PACIPEEIIATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C TIOCTABICHHBIMU 33/1a4aMH, CJIEIUTh 3a BHIIIOJHEHHEM
IUIaHAa JEMCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKIAJ B
NeSITeNIbHOCTh TPYIIIbI, BEICTpauBaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, TIPOSBIISS TOTOBHOCTh
paszpeniatb KOHQJIUKTHI
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1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM OﬁpaSOBaTeHLHOﬁ
nmporpaMmmbl OCHOBHOTI'O oﬁmero 06pa30BaHHﬂ

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATHUSA

pasiindate ABJICHHA 110 OIHCAHHUIO HUX XAPAKTCPHBIX CBOIMCTB H Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX TaHHOC (1)I/ISI/I‘ICCKO€ SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKHUX SIBJICHHM B OKPYXKAIOLUIEM MHpE, B TOM
yucae (u3nyeckue SBICHHS B MPUPOJE, MPU ITOM IEPEBOAMTH NPAKTUYECKYIO 3a/7ady B
yueOHYI0, BBIACIATh CYIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX SBICHUI

1.4

ONMCHIBATh M3y4YEHHbIE CBOICTBAa Tel U (U3MYECKHE SBICHUS, HCIONb3Ys (undeckue
BEJIMYUHEI, IPU OMHUCAHUHU MTPABIIIBHO TPAKTOBATH (PM3HUECKUN CMBICT UCTIOIB3YEMBIX BEIHYHH,
0003HAYECHUS U €IUHUIBI HU3MYECKUX BEIUYMH, HAXOAUTH (POPMYIBI, CBSA3BIBAIOIIUE AHHYIO
(U3HYECKYIO BEJIMYHUHY C APYTUMHU BEIUYHMHAMH, CTPOUTH IpaUKM M3YU4EHHBIX 3aBUCHMOCTEH
(bu3MUECKUX BEIUYUH

1.5

1.6

XapaKTCpHU30BaTb CBOMCTBaA TCII, (I)I/ISI/IIIGCKI/IG SABJICHUSA W HNPOHECChI, HCIOJIb3YA H3YUCHHDLIC
3daKOHBbI, TIpH 3TOM JaBaTb CJIIOBECHYIO (I)OpMy.]II/IPOBKy 3dKOHa H 3allMChIBaThb C€Io
MAaTEMaTUUYCCKOC BBIPAKCHUC

OOBSICHATh (PU3MUECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM 4YHCJIE M B KOHTEKCTE CHUTYyalluil
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BBIABIATh MPUUUHHO-CIICACTBEHHBIE CBSI3U, CTPOMUTH
00BbsiICHeHUE U3 2 — 3 JIOTHYECKUX MIaroB C MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHbIe 3aa4u (OMHUPAIOIIUEC Ha cUCTeMY U3 2 — 3 ypaBHEHMI ), UCTIOJb3YsI 3aKOHBI
u (GOpMYIBI, CBSI3bIBAlOIIME (U3UYECKHWE BEIMYMHBL: HAa OCHOBE aHAIM3a YCJOBUS 3a7addl
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOMPATH
3aKOHBI M (OpMyJbl, HEOOXOIUMBIE Ul pEIICHUs, MPOBOAUTH pacué€Tbl U OIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOT'0 3HauUeHHsI (PU3MUecKoil BEIMUUHBI

1.8

1.9

1.10

pacro3HaBaTh TPOOJIEMBI, KOTOpbIE MOXHO PpEIIUTh MPH TOMOIIM (PUIMUECKUX METOJIOB,
WCIIONIB3YSI OMMCAHWE WCCIECAOBAHUA, BBUICTATh TMPOBEPSIEMOE TPETOIOKEHHE, OICHUBATD
MPaBWJIBHOCTh TIOpSAKA TPOBEIEHUS HWCCIEIOBAHMA, JI€aTh BBIBOJBI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHI 1 OTIBITOB

MIPOBOAUTH OIBITHl 10 HAONIONEHUIO (U3NYECKUX SBICHUA WM (PU3MUECKUX CBOMCTB Tell:
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 U30BITOYHOIO Habopa 000pyIAOBaHUS, ONUCKHIBATE X0/
OTIbITa U €r0 Pe3yJbTaThl, YOPMYIUPOBATH BHIBOJIbI

IIPOBOJIUTH MPHU HEOOXOTUMOCTH CEPUI0 NPSMBIX HM3MEPEHUH, ONpeAesss CpeaHee 3HAaueHue
u3MepsieMo BEeMWYUHBI ((POKYCHOE PacCTOSHHE COOMparoliel JIMH3bI), 000OCHOBBIBATH BBHIOOD
criocoba u3MepeHus (M3MepUTeIbHOro Npudopa)

1.11

1.12

MIPOBOJIUTH HCCIIEJOBAaHUE 3aBHCUMOCTEH (PM3MUYECKHX BEIMYMH C HCIIOJB30BAaHHEM MPSIMBIX
M3MEpEeHUl: TUIaHUPOBATh HCCIIEI0OBAaHUE, CAaMOCTOSATEIbHO cOOUpaTh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl IMOJYYEHHON 3aBUCHUMOCTH (M3MYECKUX BEIUYMH B BHUAE TaOnIMLIM TpaduKoB,
ACJIaTh BBIBOJAKI IO PE3yJIbTaTaM MCCICAOBAHUA

IMPOBOANUTE KOCBCHHBIC U3MCPCHUSA (bmnqecxnx BCJIIMYHH: IIJIAHUPOBATHL U3MEPCHMU, CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBINIOJIHATHL U3MCPCHUA, CICAYA Hpe,Z[.HO)KCHHOf/'I HUHCTPYKIUH,
BBIYUCIIATh 3HAYCHUC BCIIMUWHBI 1 AHAJIM3UPOBATH MMOJTYYCHHBIC PE3YJIbTATEI C y’—IéTOM BallaHHOﬁ
MOrpCIIHOCTHU H3MepeHHI>'I

1.13

co0IroAaTh MpaBuiia TEXHUKHM 0€30IaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pyAOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC TPHU3HAKK HM3YYEHHBIX (PU3UYECKHX MOJeNel: MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJI0, TOUCYHBIM NCTOYHUK CBETA, JIy4, TOHKAs JIMH34, INIaHeTapHasi MOJIEIb




aToMa, HyKJIOHHasg MOACJIb aTOMHOTI'O sAgpa

1.15

XapaKTepU30BaTh MPHHIUIBI JEHCTBHS HM3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OIOPOI Ha MX OMUCAHMSA, UCTIONb3YS 3HAHHUS O CBOMCTBAX (PM3UUECKUX SBJICHUN U HEOOXOTUMbIE
(bu3UIecKre 3aKOHOMEPHOCTH

1.16

1.17

1.18

UCIIOJIb30BATh CXEMbl M CXEMAaTHYHBIC PUCYHKH M3YYCHHBIX TEXHHYECKUX YCTPOMUCTB,
HU3MEPUTENBHBIX TMPUOOPOB M  TEXHOJOTHUECKUX MPOIECCOB MPHU  pEIICHHH yd4eOHO-
NPaKTHYECKHUX 33]1a4, ONTHYCCKUE CXEMbI JUIsS TIOCTPOCHHS M300pakeHHI B TUIOCKOM 3epKaje
coOuparonie JTruH3e

MNPUBOANUTH MPUMEPHI (HAXOOUTh MH(OPMAIMIO O MpUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(bu3nyecKrX 3HAHUI B MOBCEAHEBHON MKU3HU AJis oOecrieueHus 0€30MacHOCTH P 0OpaIIeHUH ¢
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3J0POBbsI U COOJIOJECHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY’KaIOLLEH cpelie

OCYWIECTBISATH MOMCK HH(poOpManmMu (U3NYECKOr0 colepkaHus B cetd HHTepHer,
CaMOCTOSITENILHO  (OpMyJNHpys  MOUCKOBBIM  3ampoc, HaXOAWTb MyTH  ONpeAeNeHUs
JOCTOBEPHOCTH TOJYYEHHOW MH(POPMALMU HA OCHOBE MMEIOLINXCS 3HAHUN M JONOJHUTEIbHBIX
HMCTOYHUKOB

1.19

1.20

1.21

UCIONIb30BaTh IMPH BBINOJIHEHWU YUYEOHBIX 3aJaHU HAYYHO-TIOMYJISPHYIO JIMTEPATYpPY
(U3NYECKOTO CONEpXKAaHMS, CIPABOYHBIE MaTepHalibl, pecypchl cetn VHTepHeT; BiaaeTh
npuéMaMHu KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus HH(OpPMALMU W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO

co3llaBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpPMALUHU U3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUECKOrO COAEp)KaHUs, IyOJMYHO MPEICTaBIATh PE3yIbTaThl
HpOGKTHOﬁ 701041 I/ICCJIGI[OBZITGJIBCKOﬁ ACATCIIBHOCTH, IIPpU O3TOM TI'PaMOTHO HMCIIOJIB30BATh
M3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMmoro pasjena GU3uKd U CONPOBOXKIATh BHICTYIUICHHE
Ipe3eHTaIHen ¢ yI€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

MIPY BBITIOJTHCHUH YYCOHBIX MPOCKTOB U HCCIICIOBAHUHN (PU3HMUYECKUX MPOIECCOB PaCIpenesaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33[]a4aMU, CJICAUTD 32 BHIMOJIHECHUEM
MJaHa JEWCTBUM W KOPPEKTHPOBATH €ro, aJeKBAaTHO OIEHHWBATh COOCTBEHHBIM BKJIaa B
JEATENIbHOCTh  TPYIIIBI, BBICTpAWBaTh KOMMYHUKATMBHOE  B3aUMOJECHCTBHUE, IPOSIBISA
TOTOBHOCTH pa3peniarb KOHGIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
7 KJIACC

Kon Kon

HpOBepﬂeMble JIEMEHTBI COACPKAHUA
pa3gelia 3JIEMEHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

11 ®uszuka — Hayka o npupone. fBiaeHus npuponsl. Pu3nUecKue SABICHUSA:
MEXaHUYECKHE, TEIUIOBBIC, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE

1.2 ®dusnueckue BenuuuHbl. Vi3Mepenue ¢pusndeckux BenuuuH. Ousnueckue npudopsl.
[TorpemHocTs n3MepeHu. MexayHapoIHas CUCTEMA €IMHUIL]
EcrecTBeHHOHayuyHBIi METOJ IO3HAHUA: HAOJIOJEHUE, IOCTAHOBKA HAYYHOIO

1.3 BOIPOCA, BBIJBM)KEHUE TUIIOTE3, SIKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OObSICHEHHUE

1 Ha0JII01aeMOT0 SIBJICHUS
14 Onucanne pU3NYECKUX ABJICHUN C TTOMOIIBIO MOIEIIeH
[IpakTuueckue paboThI:
N3mepenue paccTossHUN.
15 N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.
Ormpenenenue pa3MepoB MajbIxX TEJ.
N3mepenne temmeparypbl IPU IOMOIIM JKUJIKOCTHOIO TEPMOMETpa M JaTyuKa
TeMIIepaTypbl
I[TEPBOHAYAJIBHBIE CBEJAEHW A O CTPOEHMU BELLIECTBA
21 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mephl. OMbIThI, JOKA3bIBAIOIINE
JMCKPETHOE CTPOEHHUE BEIECTBA
29 JIBrkeHue yactull BeulecTBa. CBA3b CKOPOCTH JIBHXKEHHS YaCTHUL[ C TEMIIEPATYPOM.
BpoyHoBckoe nBmxenue, uddysus
2.3 B3aunMopeiicTBre yacTHI] BEUIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE
2 ArperaTHble COCTOSTHHSI BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH U TBEPIBIX
2.4 (KpucTa/IMuecknx) Tell. B3auMOCBsI3b MEXIYy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTudeckue pabOTHI:
26 OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHUEM (hoTorpaduii).
OnpIThI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
OMBITHI 110 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSIKEHUS
JABWXEHUE U BSAUMOJEUCTBUE TEJI
31 Mexanunueckoe ABukeHUE. PaBHOMEpPHOE U HEPAaBHOMEPHOE JIBU)KEHHE
39 Ckopoctb. CpenHssi CKOPOCTh NpU HEPaBHOMEPHOM JBWKeHUU. Pacuér nmytu u
BPEMEHHU JIBUIKECHUS
33 SBnenue nHepuMu. 3aKOH MHEPIMH. B3anmoaeicTBre Ten Kak NTpUYrHA U3MEHEHHS
3 CKOPOCTHU JIBUKEHHUs Tell. Macca Kak Mepa HHEPTHOCTH TeJla
3.4 [InotHocTh BemiecTBa. CBSA3b MJIOTHOCTH C KOJUYECTBOM MOJEKYJI B €IMHHUIIC
o0BbEMa BelecTBa
35 Cuila Kak XapakTepUCTUKA B3aUMOJICUCTBUS TeEI
3.6 Cuna ynpyroctu u 3akoH ['yka. 3Mepenne cuiibl ¢ MOMOIIbIO0 JUHAMOMETpa
37 SABnenue TaroTeHus u cwia TshkecTH. Cuila TSDKECTH Ha JPYrHX IUTaHeTax. Bec

Tena. HeBecomocTh




3.8

Cuna tpenus. TpeHue CKOIbXKEHUS U TPEHUE NIOKOs. TpeHue B IpUpoJie U TEXHUKE

3.9

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON NpsiMOM. PaBHOEHCTBYOIIAs CUIT

3.10

3.11

3.12

[IpakTrueckue pabOTHI:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBIKCHHS (LIapUKa B JKUAKOCTH, MOJACIH
ANEKTPUYECKOT0 aBTOMOOWIIE U Tak aainee). OmnpenencHue CpeaHel CKOPOCTH
CKOJILKEHUSI Opycka HIJIM IIapuKa IO HAKJIOHHOM mmiockocTH. OrmpeneneHue
IUIOTHOCTU TBEPIOTO Tena. ONBITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh PACTSKEHUS
(medbopmanuu) MPYKUHBI OT MPUIOKEHHONH CUibl. OIBITHI, JEMOHCTPHUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHUS OT Beca Tela U XapakTepa
COIIPHUKACAIOLINXCS TIOBEPXHOCTEN

Du3nuecKue SBICHUS B IPUPOJE: IIPUMEPHI IBUKECHUSA C Pa3INYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOM NPUPOJE, ACHCTBUE CUIIbI TPEHUS B IIPUPOJIE U TEXHUKE

Texunueckue YCTpOﬁCTBaZ AWHAMOMCETP, IMOAIIHUITHUKN

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1
4.2

4.3

HaBJ’IeHI/Ie TBépI[OFO tena. CnocoOsl YMCHBIICHUS U YBCIIMYCHUS JaBJICHUA

HaBJ’IeHI/IC rasa. 3aBUCHMOCTb JaBJICHHA ra3a OT O6’béMa, TEMIICPATYPhL

[lepenaua naBneHus TBEPABIMH TENaMH, KHAKOCTIMHU U Ta3amu. 3akoH [lackars.
[IneBMaTnUeCcKre MalIuHbI

4.4

3aBUCHMOCTh JABJICHHUS JKUJIKOCTH OT TriayOuHbl. ['mapocTaTudeckuil mapaaokc.
CooOmraromuecs cocyabl. [ 'napaBnudyeckie MexaHHU3MbI

4.5

Atmocdepa 3emnaum u atmochepHoe mgaBieHue. I[IpUUMHBI CYIIECTBOBAHUS
BO3aymHOW 000m0uku 3emiu. Ombit Toppuueruin. 3aBUCHMOCTH aTMOC(EPHOTO
JIaBJICHHSI OT BBICOTHI HAJl YDOBHEM MODS

4.6

4.7

W3mepenue atmochepHoro nasienus. [IpuOopel ans u3mepeHus aTMOC(HEpHOro
JABJICHUS

JlelicTBHE KMIAKOCTM W ra3a Ha NOTPYKEHHOE B HHUX Teno. BrlTamkuparomas
(apxumenoBa) cuna. 3akoH Apxumesa

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

4.10

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJEe OT 00OBEMa MOTPY:KEHHOU B
KHUIKOCTh YacTu Tena. OmnpeeneHne BBITATKUBAIONIEH CHIIBI, JEUCTBYIOIIEH Ha
TEJIO, MOrpYyKEHHOE B JKUAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN
CWJIBbI, JEHUCTBYIONIEH Ha TEJIO B JKHIAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOLIEH CUJIBI, IEMCTBYIOIIEH HA TEJIO B
KHUIKOCTH, OT 00bEMA MOTPYXKEHHOM B JKUJKOCTh YacTH Tella U OT IUIOTHOCTU
xunakoctu. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAHUE JIOAKUH H
OITpeieNIeHuE €€ TPY30NOAbEMHOCTH

dusnyeckue SBICHUS B npupoac: BIUAHHUC aTMOC(bepHOFO JaBJICHHUSA Ha JKHBOI
OpraHu3Mm, IIaBaHUC pBIG

411

TexHudeckue ycTpoHCTBa: COOOLIAIONIMECS COCYJBl, YCTPOMCTBO BOJOHNPOBOJAA,
THIIPABIIMYECKUH TIpecc, MaHOMETp, O0apoMeTp, BBICOTOMEp, IMOPIITHEBOH Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, OHEPTUA

5.1 Mexanunyeckas paborta
5.2 MexaHn4ueckast MOIITHOCTD
53 [IpocThie MexaHU3MBI: phIYar, OJIOK, HAKJIOHHAS TJIOCKOCTh. [IpaBuio paBHOBecHs

pbryara




5.4 [TpumeHeHne paBUiIa paBHOBECHUS phlyara K 0JIOKy

55 «3050TOC TIPaBUIIO» MexaHUKH. KoapUIMEeHT Moae3HOoro NeWCTBUS MEXaHU3MOB.
[IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToreHimanpHast SHEPTUM TeJa, MOJHITOrO HaJl 3eMIEH

5.7 Kunernueckast sneprus

5.8 [Tonnas mexaHuueckass dHEprus. 3aKOH U3MEHEHHSI U COXPAHEHUS MEXaHUYECKOMN
SHEPTUH
[IpakTuyeckue paboOTHI:
Onpenenenve paOOTHl CWIIBI TPEHUS MpPU PABHOMEPHOM [IBHKEHUHM Teja IO

5.9 TOPU3OHTAIILHOM IOBEPXHOCTH. lccienoBaHue yCiIOBUM pPaBHOBECUs pblyara.
Mamepenne KIIJI HaknoHHOM miockocTu. M3ydeHue 3akoHa COXpaHEHHUS
MEXaHUYECKON IHEPIrUun

5.10 ®uznueckue sBJICHUS B IPUPOJIE: PbIYAry B TEJIC YEJIOBEKA

511 TexHuueckue ycTpoicTBa: pbluar, HOJBM)KHBIM U HETIOABMKHBINA OJIOKH, HAaKIIOHHAS
IJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY

8 KVIACC
Kon Kon
IIpoBepsiemble 31€eMEHTHI COAEPKAHUSA
pasaesia 3J1eMeHTa
TEIUVIOBBIE ABJIEHUA

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUYECKOW TEOPUM CTPOCHHUSI BEILECTBA.

6.1 Macca u pasmepbl MoieKyd. OmNbIThl, MOATBEPKIAOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH

6.2 Mopnenun  TBEPAOro, SKUAKOTO W Ta3000pa3HOr0  COCTOSHUK  BELIECTBA.
Kpucranmuueckue u amopdHbIe TeIa

6.3 OObscHEHNE CBOMCTB Ta30B, >KUJIKOCTEH M TBEPABIX TEI Ha OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH

6.4 CmauuBaHUE M KallWJUISIPHBIE SIBJICHUS

6.5 TeruioBoe paciupeHue u cxxaTue

6.6 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS YaCTHUIL

6.7 Buytpennss sHeprusi. CriocoObl H3MEHEHHUSI BHYTPEHHEH YHEPTUH: Terionepenadya

6 U CoBepIlIeHHE padoThl
6.8 Buns! Temionepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS, U3IIyYCHHE
6.9 KonnyecTBo TemioTsl. Y aenbHas TEIUIOEMKOCTh BEIIECTBA
: €IJI000MEH U TEIUIOBOE PAaBHOBECUE. Y paBHEHUE TEIIOBOrO OanaHca

6.10 T 6 N 0

6.11 [InaBneHue W OTBepAEBaHHWE KPUCTAUIMUECKUX BEIIECTB. YJelbHas TemioTa
IJIABJICHUS
[TapooOpazoBanue u kouzaeHcamus. Mcnapenwme. Kumenwe. YnaenpHas TtemioTa

6.12 napooOpazoBaHMs. 3aBUCHUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpHOro
JABJICHUS

6.13 BnaxxnocTs Bo3yxa

6.14 DOHeprus ToIIMBa. Y IeibHasl TEMI0Ta CrOPaHUs

6.15 [Tpunnumner padoTe! TemnoBeix Asuratenei KIIJ temmoBoro asurarens. TernmoBsie




JBUTATENIH | 3aIIUTa OKPY>KAIOIICH CPEIIbI

6.16

3aKOH COXpaHEHMs U IIPEBPALLECHHS SHEPTUH B TEIUIOBBIX IIPOLECCAX

6.17

[IpakTuyeckue paboOTHI:

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO IIPUTSKEHHUS.

OnpIThI 110 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnbIThl 10 HAOJIOJEHUIO TEIUIOBOI'O PACUIMPEHMs Ta3oB, KUAKOCTEH M TBEPIBIX
TeJ.

Omnpenenenue naBiIeHUs BO3AyXa B OaNIOHE MINPHLIA.

OmnbITH, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JIABJICHHUS BO3JyXa OT €ro oobéMa u
HarpeBaHus WIKA OXJIaXKICHUS.

[IpoBepka rumoTe3bl JIUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIEPATYypBHI.

HaGnronenne u3MeHeHus: BHYTpEHHEH SHEPIUu Teja B pe3ysbTare TeIulonepeaadn
1 pabOThl BHEILIHUX CHJI.

HccnenoBanue sBIeHUS TEIJIOOOMEHAa NpPU CMELIMBAHUM XOJOJHOM M ropsyeit
BOJBI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IpU TEIIOOOMEHE C
HarpeTbiM METANINYECKUM LIWJINHAPOM.

Omnpenenenue ynenbHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca uCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXHOCTH BO3AyXa.

Onpenenenne yenbHON TEIUIOTHI IUIABJICHUS JIbJA.

6.18

dusnyeckue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKECHUE M KANMMILISAPHBIC
SIBJICHUSI B TPHUPOJE, KPUCTAUIBI B mpupojne, usnydenue CoJiHIA, 3aMep3aHue
BOZ0EMOB, MOpCKHUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera.

6.19

TexHnyeckue ycTpoWcTBa: KanWUIAPBI, IPUMEPBl MCIONb30BaHUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, NAaTYUK TEMIEpPaTypbl, TEPMOC, CHCTEMA OTOILICHHUS
JIOMOB, TMIPOMETpPBI, ICUXPOMETp, IapoBas TypOMHA, ABUraTeilb BHYTPEHHEIO
CropaHusl.

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

71 Onexrpuzanys Ten. J[Ba poaa 3JIeKTpUUECKUX 3apsI0B
B3aumoneiictBue  3apsbkeHHBIX  Tenl.  3akoH Kymona  (3aBHCHMOCTH — CHJIBI

7.2 B3aMMOJCUCTBUS 3apsDKCHHBIX TEII OT BEJIWYMHBI 3aps0B U PACCTOSHHUS MEXIY
TEJIaMu)

7.3 Onextpudeckoe mnone. Hanpssx€éHnocTs  snexTpudeckoro  nons.  IIpunnmm
CYNEPIO3ULMHU IEKTPUUECKUX MOJIEeH (HAa KAUECTBEHHOM YPOBHE)

7.4 Hocurenn 5neKTpuYecKux 3apsioB. OJEMEHTApPHBIA DIIEKTPUYECKUH  3apsfl.
Crpoenue atoma. [IpoBOJHUKY U AUIIEKTPUKU

7.5 3aKOH COXpaHEHHUs HIEKTPUUECKOr0 3apsiia

7.6 ONEeKTpUYECKU TOK. Y CIOBHUS CYHIECTBOBAHMS JJIEKTPUUYECKOro TOKa. MCTOYHMKH
ITOCTOSIHHOTO TOKa

7.7 JIeWcTBUSL  AJIEKTPUUYECKOTO  TOKa  (TEMJIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUIKOCTSIX U Ta3ax

7.8 Onexrpudeckas nens. Cuina Toka. DNEKTPUIECKOE HANPSKEHUE

7.9 ComnpoTuBieHnE IPOBOAHUKA. Y IEIBHOE CONIPOTUBIIEHUE BELIECTBA

7.10 3akon OMa 1t yJacTKa 1enu

7.11

IlocnenoBaTenbHOE U napajijieJibHOC COCANHCHUC TPOBOAHHUKOB




7.12

PaboTa 1 MOUTHOCTB 3JIEKTpHUECKOro Toka. 3akoH Jxoymns — Jlenna

7.13

DJeKTpUYecKue ey U NOTPEOUTENH IEKTPpUIecKoil sneprun B ObiTy. KopoTkoe
3aMbIKaHHE

7.14

IlocTosiHHBIE MAarHUTEL. B3anMo1eficTBUE HOCTOSHHBIX MarHuTOB

7.15

7.16

MaruutHOe 1mojie. MarHuTHOE I10J1€ 3€MJIM U €r0 3HaUYeHHUE JUIA )KU3HU Ha 3eMIie

Oneir  Opcrena. MaruutHoe 1ose  3JIEKTpUYECKOoro Toka. Ilpumenenue
3JIEKTPOMAarHUTOB B TEXHUKE

7.17

JleiicTBe MAarHUTHOTO TIOJsI HAa TMPOBOJHUK C TOKOM. OJEKTPOABHUIaTENb
MOCTOSIHHOTO  TOKa. lcmosib3oBaHue  3JIEKTpOABUTATENIEM B TEXHHUYECKHUX
YCTpPOICTBaxX U Ha TPAHCIIOPTE

7.18

7.19

OnbiTel Papazes. SABiaeHUE 2JIEKTpOMAarHuTHOM HHAyKIMu. [IpaBuiio Jlenua

DneKTporeHeparop. Croco0st HOJy4EHUs AIEKTPUYECKON SHEPIHUHU.
DNeKTpoCTaHIIMK Ha BO30OHOBIIIEMBIX HCTOUYHUKAX YHEPTUU

9 KJIACC

7.20

7.21

7.22

[IpakTuyeckue paboTHI:

OmnbITH 0 HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue 1eHCTBUSA JIEKTPUYECKOTO OIS HA IIPOBOJAHUKH U JUAJIEKTPUKU.
COopxka u mpoBepka pabOThl ANEKTPUIECKON IIETH MOCTOSHHOTO TOKA.

W3mepenue u peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTM  CHJIBI  TOKAa, HAYIIETO 4Yepe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANPSYKEHUS Ha PE3UCTOPE.

OneITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JIJIMHBI, IUIOIIAIU IIONIEPEUYHOr0 CEYEHHS U MaTepHara.
IIpoBepka mpaBuiia CIIOKEHHs HANPSDKEHUN TPU MOCIEN0BATEIBHOM COEIUHEHUH
IByX pe3uctopoB. llpoBepka mnpaBuia aias CHIbl TOKa IpU NapajuIeIbHOM
COoeIMHEHUM pe3ucTopoB. OmpeneneHne pabOThl MEKTPUUECKOr0 TOKA, UIYIIETO
yepe3 pe3ucrop. OnpeneneHne MOIHOCTH 3JIEKTPUYECKOr0 TOKA, BBIAEIAEMON Ha
pesucrope. ccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYILIETO Yepe3 JIaMIIOUKY, OT
HanpspkeHus Ha Hel. Onpenenenne KIIJ[ HarpeBarens. MccinenoBanne MarHuTHOro
B3aMMO/JICHCTBUS MOCTOSIHHBIX MarHUTOB. M3yueHre MarHUTHOTO TIOJISl TOCTOSIHHBIX
MarHuTOB NpU HMX OO0beAMHEHUM U pasfeneHun. ccnenoBanue nedCTBHS
ANEKTPUYECKOTO TOKAa Ha MAarHUTHYIO CTpeiky. ONBITBI, JE€MOHCTPHUPYIOIIHE
3aBUCHUMOCTb CHJIbI B3aUMOJIEHCTBUS KAaTyIIKA C TOKOM U MarHuTa OT CHJIbI TOKa U
HampaBJIeHUsT TOKa B KaTrymke. M3ydeHue JIeiCcTBUS MarHMUTHOTO TOJS Ha
MPOBOJHUK ¢ TOKOM. KOHCTpynpoBaHue M H3ydyeHHE pabOThl 3JIEKTPOABHUraTEeIs.
N3mepenune KIIJI snextponBurarenbHoil ycTaHOBKH. OMNBITHI MO HMCCIEAOBAHUIO
SBJICHUSL JJIEKTPOMarHUTHOM MHAYKLUU: HCCIIEIOBAaHUE W3MEHEHUN 3HA4YCHUs M
HaIpaBJIeHUs] UHAYKIIMOHHOTO TOKa

dusnueckue SBIEHUS B TPUPOJAC: DIIEKTPUUECKHE SBIEHUS B armocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMiH, Apeid Mmoirocos,
pOJIb MArHUTHOTO TOJISI IS )KU3HU Ha 3eMIIe, MOJSPHOE CUSHUE

TexHn4ecKue ycTpoicTBa: IJIEKTPOCKOT, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETINK
ANEKTPUYECKON DSHEPTruu, DIEKTPOOCBETUTENbHBIE MPUOOPHI, HAarpeBaTelbHbIC
AIEKTPONPUOOPHI (TIPUMEPHI), DIEKTPUUECKHE MPEIOXPAHUTEITH, IJICKTPOMArHUT,
3JIEKTPOJIBUTaTENb OCTOSHHOIO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

Kon

Kon

HpOBepHCMLIe QJICMCHTHBI COACPKAHUA




pasznena  3JIEMEHTa
MEXAHUYECKUE ABJIEHUA

8.1 Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema oTcuéra

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMepHOE MPAMOJIIMHETHOE ABUKEHUE

8.4 HepaBHomepHoe npsiMosinHeliHOe iBUKeHue. CpeHssi 1 MTHOBEHHAs! CKOPOCTh Tella
IIPU HEPABHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKEHUE

8.6 CBobonHoe nagenue. OnpiThl [anunes

87 PaBHOMepHOE ABMKEHHUE 110 OKPYKHOCTH. [lepron u yactoTa oOpamieHus. Jlnneitnas
U yIJI0Basi CKOPOCTU. LIeHTpOCTpEMUTEIBHOE YCKOPEHHE

8.8 IIepssiii 3akoH HproToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HproToHa

8.11 [IpyuHIHMN cynepno3unuu Cuil

812 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TPEHMSI: CUJIa TPEHUS CKOJIbKEHMSI, CUJIa TPEHUSI ITOKOS, IPYTHe BUJIbI TPEHUS

8.14  Cuna soxectn u 3aKoH BCEMUPHOT'O TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaICHUS

815 Aswkenune mianer Bokpyr Connua. Ilepsas kocmuueckas ckopocts. HesecomocTs u

8 HIEPErpy3Ku

8.16  Papmosecue MaTepHaTbHON TOYKH. AOCOIIOTHO TBEPIOE TEIIO

g17  PaBHOBecue TBEPAOTO TeNa C 3aKPEIIEHHON OChIO BpaieHus. MoMeHT cuibl. LIeHTp
TSAKECTU

8.18 Nmnynbsc Tena. M3menenne umnyinbca. IMynbse cuiib

8.19 | 3akom coxpanenus ummybca

8.20 PeakTnBHOE NBIDKEHNE

8.21  Mexanmueckas paboTa U MOIIHOCTh

8.22 | PaGora cun TsIKECTH, yIpyroctu, TpeHus. CBsi3b SHEPTUU U pabOThI

8.23  T[lorennmansHas SHEprus Tela, MOAHITOro HaJ MOBEPXHOCTHIO 3eMIIH

8.24 ' TlorennmansHas SHEPTHsl CKATON IPYKUHBI

8.25  Kunernueckas sHeprus. TeopemMa 0 KHHETMYECKOH 3HEPTUN

8.26  3akom COXpaHEHUs MEXaHUUYECKOM SHEPTUN
[TpakTiueckue paboOThI:
Omnpenenenue cpeaHeld CKOPOCTH CKOJIbXKEHHs Opycka WM JIBUKEHHUS IIapHKa I10
HAaKJIIOHHOM TuIocKocTH. OrpesesneHne YCKOpEHHs Tejla INPU PaBHOYCKOPEHHOM

8§27  [BHXXCHHH 10 HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU INPU PABHOYCKOPEHHOM JIBHKEHUH
0e3 Ha4aJIbHON CKOPOCTH.
[IpoBepka THMOTE3bI: €CIIM MPH PABHOYCKOPEHHOM JBMKEHHH O€3 HayalbHOMN
CKOPOCTH IIYTH OTHOCSTCSI KakK psAJ HEUYETHBIX YHUCEJN, TO COOTBETCTBYIOILHE




MIPOMEKYTKH BPEMEHH O[THAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJNBKEHHUS OT CHUJIBI HOPMAJIBHOTO
napieHus. Ompenenenne koddduimeHTa TpeHHS CKOJNbXKeHUs. OnpeeneHue
*KECTKOCTU TpyXuHBL. OrmnpeneneHue pabOThl CHIBI TPEHUS TPU PABHOMEPHOM
JBHKCHUM TeJIa 10 TOPHU30HTAIBHON MOBEpXHOCTH. OmpeneicHue padOThl CHIIBI
VIPYTOCTH TPHU MOABEME TPy3a ¢ UCHOIB30BAHUEM HETOABUKHOTO U IOJBHKHOTO
0J10KOB

8.28

8.29

Ousnyeckue SBICHUS B TMPUPOJIE: MPWIUBBI M OTIUBBI, ABWKEHHE IUIAHET
ConHeYHOM CUCTEMBbI, PEAKTUBHOE ABUKEHUE KUBBIX OPTaHU3MOB

TexHudyeckue YCTpPOWCTBA: CHUIOMETP, JAaTYUKU TIOJIOKEHUS, PACCTOSHHUS U
YCKOPEHUSl, PaKeThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1  Konebarenbnoe npmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJNEOAHWA: MEPHUOL,
4acToTa, aMIUTUTYAa
9.2 MaremaTuyeckuii U TNPYKUHHBIA MasTHUKW. [IpeBpaiieHne 5>HEpruv mOpu
K0J1e0aTeIIbHOM JIBHKCHUN
9.3 3aryxaromue konebanus. Beinyxxaennsie konedanus. Pezonanc
Mexannueckue BoiHbL. CBOMCTBAa MEXaHUUYECKHUX BOJIH. [Ipo/obHBIE U MONIEpeYHbIC
9.4 Bonmbl. JlaMHA BONHBI M CKOPOCTb €& pacIpoCTpaHeHHs. MeXaHHYeCKHe BOIHBI B
TBEPAOM TeJIE, CEICMUYECKUE BOJHBI
9.5 3Byk. ['pomMKkocTh 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa
9 9.6 Mudpaseyk n ynerpassyk
[TpakTueckue paboThI:
Omnpeznenenne 4acTOTHI U MEPHOAA KOJICOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenne 4acToThl U Mepruoia KoieOaHui Npy>KHHHOTO MasiTHUKA
9.7  HccrenoBanne 3aBUCHMOCTH NEpUOJa KOJIEOAHMI MOJBEMIEHHOTO K HUTH Ipy3a OT
JUIMHBL HUTH. VccrmegoBaHue 3aBUCHMMOCTH TMepHoJa KoyeOaHUil MNPy KHMHHOTO
MasiTHUKa OT Macchl Ipysa. [IpoBepka He3aBUCHMOCTH mepuona KojebaHul rpysa,
MOJABEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH MNpYXHHBL. 3MmepeHue
YCKOPEHHSI CBOOOTHOTO TaACHUS
98  Dusuueckue SBICHHUS B NPUPOJE: BOCIPUITUE 3BYKOB )KUBOTHBIMH, 3€MIIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IlyHAMHU, 9XO0
9.9 Texumueckue ycTpoicTBa: 3X0JIOT, HCIIOIB30BAHHE YIBTPA3BYKa B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE ITTOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
10.1 | DmekrpomMarHuTHOE MOJIE. DIEKTPOMATHUTHBIE BOJIHBI. CBONCTBA DIIEKTPOMATHUTHBIX
BOJIH
10.2 | IIkana 51eKTPOMArHUTHBIX BOJIH
10 10.3 DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJHOBBIE CBOMCTBA CBETA
10.4 | llpakTnueckne paboTHL:
N3yueHne CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUITEHOTO TeneoHa
105 | Qusuueckue sBIEHWS B TpUPOJE:  OWOJOTHYECKOE  IEHCTBHE  BUIMMOTO,
yIbTPauOIETOBOTO U PEHTT€HOBCKOTO U3ITyUeHU N
10.6 | TexHuueckue yCTpOMCTBA: MCIOJIL30BAHUE DJIEKTPOMATHUTHBIX BOJH JUIS COTOBOH
CBSI3U
CBETOBBIE ABJIEHUA
11
111

JlyueBast Mmoniens cBeta. MicTouHMKYM cBeTa




11.2

[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA

11.3 Otpaxenue ceta. [nockoe 3epkano. 3aKkoH OTpakKeHUs CBETa

11.4  llpemomienne cBera. 3aKoH TpenomieHus cBeTa. 110JgHOE BHYTpEHHEE OTpaKEeHHE
cBeTa

11.5 JIunza. Xop nyyei B IUH3E

116 Onrnueckas cucrema ¢oTtoanmapara, MUKpOCKOIA U TEIECKOIIA

117 TI'nas xak ormrmueckas cucrema. bnn3opyKkocTh U JaJIbHO30PKOCTh

11.8  Pasnoxenue Genoro csera B cnekTp. OmbiTel HbloToHa. CrioxkeHHe CIEKTPATbHbIX
uBeToB. Jlucrnepcus ceera
[IpakTuyeckue paboOTHI:
HccenenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOIO JIyda OT yriia MaJeHHUs.
N3ydyenne xapakTepuCTUK N300pakeHUs IIPEAMETA B IUIOCKOM 3€pKaJle.
HccenenoBanue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUs CBETOBOTO Jiyda OT yIJIa NaJeHUs

11,9  HATPAHHLE «BO3IYX — CTEKIION. .
[Tomyuenue n300pakeHUid ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OnbITHl MO BOCHPHUSATHIO I[BETA MPEIMETOB MPH HUX HAOIIONEHHH Yepe3 IBETOBBIE
GUIBTPHI

11.10 Dusnueckue sBaeHus B npupoe: 3armenust Connna u JIyHsl, BETa TEJI, ONTHYECKUE
siBIICHHUA B aTMocdepe (1BeT Heba, pedpaxiys, paayra, MUPax)

1111 Texnnueckne YCTPOICTBA: OYKH, IIEPHUCKOII, (poTOANImapar, ONTUIECKUE CBETOBOIBI

KBAHTOBBIE ABJIEHUA

121 Onsrrer Pesepdopna u manerapHas Mojens aroma. Mojens atoma bopa

12.2 Hcenyckanue u nornomeHue ceera aromoM. KBaHTsl. JIMHe4aTbIe CIEKTPBI

12.3 PanunoaktuBHOCTH. Anbda, 6eTa- 1 TaMMa-u31ydeHUs

12.4 Crpoenue atomHoro siapa. HykinoHnHast Moaens aToMHOTO sizipa. M30Tonsl

125 PagmoaxTHBHBIC npeBpanieHus. [leproa nonypacnana aTOMHBIX 11€p

12.6 SnepHble peakuuu. 3aKOHbBI COXPAaHEHUS 3aPs,A0BOIO U MaCCOBOTO YUCEN

12.7 DHeprusi CBsI3U aTOMHBIX si7iep. CBsA3b MacChl U SHEPTUU

12 N

128 Peakuuy cunTe3a U AEICHUS anep. Uctounukn sHeprun CosnHIa U 3BE3]

12.9 Snepnas snepretuka. JleiicTBue paiOaKTUBHBIX U3IYY€HUH Ha )KUBbIE OPTaHU3MBbI
[IpakTudeckue paboOTHI:
Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

12.10  Mcenenoanne TPEKOB: HM3MEpPEHHME SHEPrMM YacTUIBl [0 TOPMO3HOMY MYTH (I10
dororpadusm).
N3mepenue pagnoakTuBHOTO (hoHA
duznyeckue SBICHUS B IPUPOJIC: €CTECTBEHHBIN PaJMOAKTUBHBIN ()OH, KOCMUYECKUE

1211 JTy4d, PAIMOAKTUBHOE U3TyUYE€HUE MMPUPOIHBIX MUHEPATIOB, ACHCTBUE PaMOAKTUBHBIX
M3JIy4eHHUI Ha OPraHu3M YeJloBeKa

1212 TexHuyeckue yCTPOMCTBA: CHEKTPOCKOI, WHIMBUIYAIbHBIA JIO3UMETp, Kamepa

Bunbcona




ITPOBEPAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHMUSA K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOT'O OBIIIEIO OBPA3OBAHMS

Kon
nposepsi
eMOoro
TpedoBa
HUA

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHS OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl HA OCHOBE
orocC

[lonumanue ponu ¢GU3MKK B HAyyHOH KapTHHE MHUPA; CHOPMUPOBAHHOCTH 0a30BBIX
IIPEICTAaBICHUM O 3aKOHOMEPHOM CBSI3M M II03HABAEMOCTH SBJICHUH IPUPOABI, O POJH
SKCHEpUMEHTa B (PU3HKE, O CUCTEMOOOpasyromeil poiau (U3NKHU B Pa3BUTHU €CTECTBEHHBIX HayK,
TEXHUKH M TEXHOJOTHi, 00 »>BONIOLMU (PU3MUECKUX 3HAHUM M HX POJIM B IEJIOCTHON
€CTeCTBEHHOHAYYHOH KapTHHE MHUPA, O BKJIAJE POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, O0BSCHEHHE MTPOLIECCOB OKPYKAIOILEr0 MUPA, PAa3BUTHE TEXHUKU U TEXHOJIOTHH

3HaHUs O BHJAX Marepuu (BEIIECTBO M TOJE), O IBMKCHHHM KaK CIIOCO0E CyIIECTBOBAHMSI
MaTepuu, 00 aTOMHO-MOJICKYJIIPHOW TEOPHUH CTPOSHUS BEMIECTBA, O (DU3MYCCKOH CYIIHOCTH
SIBIICHUA TIPUPOJBI (MEXaHUYECKHX, TEIUIOBBIX, AJICKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHHUE
pa3nuyarh SBIICHUS 110 OINHUCAaHUIO WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JIaHHOE (HU3MYECKOE SBJIICHUE, YMEHHE paclio3HaBaTh IPOSBICHUC
W3YYCHHBIX (PU3WYECKUX SBJICHHA B OKPYXKAIOIIEM MUPE, BBIACISS MX CYIICCTBEHHBIC CBOMCTBA
(Tpu3HAKH)

Brnanenune ocHoBaMM MOHATUHHOIO anmapara ¥ CUMBOJIMYECKOTO s3bIKa (PU3MKH U UCIIOJIb30BAaHUE
UX JUIS pelIeHusl yueOHbIX 3aj1au; YMEHHUE XapaKTepUu30BaTh CBOWCTBA TeJl, (PU3UUYECKUE SIBJICHUS U
IIPOLIECCHI, UCTIONb3Ys (PyHIAMEHTAJIbHbIE U SMIUPUYECKHE 3aKOHBI

VYMeHne onuchBaTh HN3YUYCHHBIC CBOMCTBA TEI U (1)I/I3I/I‘IGCKI/IC SABJICHUS, HUCIIOJIb3Ys (1)I/I3I/I‘-IGCKI/I€
BCIINYHHBI

Brnanenne ocHoBaMH METOJIOB HAYYHOTO MO3HAHHA C YYETOM COOJIOICHHS MPaBUII OE30IIacHOTO
Tpyaa: HaOmoeHne PU3NYECKUX SBJICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY W3 JaHHOTO Habopa
O6OI)YJIOBaHI/I$I 0 HMHCTPYKOHWH, OIHCBIBATHL XOJ OIlblTa MW 3allMChIBAThL C€ro0 pPE3YyJbTaThl,
(GbopMyIMpOBATH BBIBOABI;

IMPOBCACHUC IIPSAMBIX W KOCBCHHBIX I/ISMCpCHI/Iﬁ q)HSI/IIIeCKI/IX BCJIIMYMH: YMCHHUC IIJIAHUPOBATDH
U3MEPEHUs, CaMOCTOSTENIbHO COOMpaTh SKCIEPUMEHTAJIbHYI) YCTAHOBKY 110 HWHCTPYKLUH,
BBIYUCIIATh 3HAYCHUC BCIIMYMWHBI U aHAJIM3UPOBATH IMMOJTYYCHHBIC PE3YJIbTAaThI C yqéTOM 33}13HHO§I
MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHUH;

MPOBE/ICHNUE HECIOKHBIX OKCIEPUMEHTAIBHBIX HCCIEIOBAHMIA; CaMOCTOSTEIBHO COOHMpaTh
HKCHEPUMEHTAIbHYIO YCTAaHOBKY M MPOBOJUTH HCCIIEAOBAHUE IO WHCTPYKLHHU, MPEACTaBIATH
IMOJIYYCHHBIC 3aBUCUMOCTH (1)I/I3I/IT-I€CKI/IX BCJIMYHMH B BHJIC Ta6J'H/III n Fpaq)HKOB, YUYUTHEIBATDH
MOTPEUIHOCTH, JI€7aTh BBIBOJIBI 110 pe3yJIbTaTaM HCCielI0BaHUs

IToHnMaHMe XapaKTEepHBIX CBOMCTB (u3nueckux Mojened (MarepuaibHas TOUYKa, AOCOJIIOTHO
TBEPAOE TEJIO0, MOJCIIN CTPOCHHS T'a30B, )KUIKOCTEW U TBEPABIX TEJI, INIAHETAPHAS MOJEIb aTOMa,
HYKJIOHHAasi MOJIeJIb aTOMHOTO sJIpa) U yMEHHE NPUMEHATh MX Ul OOBSCHEHUs (U3UUECKUX
IIPOLIECCOB

YMmeHue o0bICHATh PU3NUECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
[IPAKTUKO-OPUEHTUPOBAHHOIO XApaKTepa, B YaCTHOCTH, BBIABIATH IPUYUHHO-CIICICTBEHHBIE
CBS3M U CTPOUTH OOBSICHEHHWE C OMNOpPOW Ha H3yYeHHbIe CBOMCTBA (PU3MUECKUX SBJICHMIA,
¢du3nvecKkre 3aK0HbI, 3AKOHOMEPHOCTH U MOJEITH

YMmenue pemats pacd€THble 3a1a4u (Ha 0aze 2 — 3 ypaBHEHHMIT), UCTIONb3Yys 3aKOHBI U (GOPMYJIbI,
CBSI3bIBAIOIIME (DU3UYECKHE BEIWYMHBI, B YaCTHOCTH, 3alUCHIBATh KPAaTKOE YCIOBHME 3a/1a4H,
BBISIBJISITH HEJIOCTAIOIIME JaHHbIE, BBIOUPATh 3aKOHBI U POPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHus,
HCIIOJIb30BaTh CIIPABOYHBIE JAaHHBIE, IPOBOAUTH PACUETHI M OLIEHUBATH PEATUCTHUYHOCTH
MOJIYUEHHOT0 3HAa4YeHHs] (PU3NYECKON BEJIMYMHBI;, YMEHHE ONpPENesITh Pa3MEPHOCTh (PU3NUECKON




BEJIMYUHBI, TOJTYY€HHOHN NMPHU PEeICHUH 3a1a41

YMeHne XapakTepu30BaTh MPUHIUIBI ACHCTBUS TEXHUYECKUX YCTPOWCTB, B TOM YHCIE OBITOBBIX
HpI/IGOpOB, 1 IPOMBIIIUICHHBIX TCXHOJOTHUYCCKUX IMMPOLECCOB MO UX OIMUCAHUTIO, UCTIOJIb3YS 3HAHUA
0 CBOMCTBaX (PM3NUYECKUX SBJICHUA U HEOOXOAMUMBIC (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHue HCIOoJIb30BaTh 3HAaHUS O (UINYECKUX SBJICHHUSX B TIOBCEAHEBHOW JKM3HHM JJIS
obecrieyeHrs: 0O€30MAaCHOCTH TpU OOpameHuu ¢ OBITOBBIMH NPUOOpPaMHU U TEXHUYECKUMHU
YCTPOICTBAMH, COXpaHEHHUs 370POBbsl W COOJIOJEHUS HOPM 5SKOJOTHYECKOrO TIOBEICHUS B
OKpY)Xarllel cpeae; MOHMMaHUE HEOOXOJUMOCTH TPHUMEHEHUS MJOCTH)KCHUUW QU3HKH U
TEXHOJIOTUH JIJIs1 palliOHATILHOTO MPUPOOIIOIb30BAHUS

11

OneIT moucka, MpeoOpa3oBaHUS W TpeACTaBieHUs UHGOpManuu (U3NYECKOTO COAEPKAHUS C
UCIOJIb30BaHUEM  HMH(QOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJOTWUH; yMEHHE OIICHUBATh
JOCTOBEPHOCTh MOJYYEHHOW MH(POPMALMU HA OCHOBE MMEIOMIMXCS 3HAHUH W JOTOJIHUTEIBHBIX
HMCTOYHUKOB; YMEHHE HCIOJB30BaTh MPU BHINOJHEHUH Y4E€OHBIX 3aJaHHi Hay4YHO-TIOMYJIAPHYIO
IuTeparypy (pu3MuUecKoro conep)KaHHs, CHpPaBOYHBIE MaTepHalbl, pecypchl cetu WHTepHeT;
BJIajicHHe 0a30BbIMU HaBBIKAMU IpPe0oOpazoBaHusl MHPOpPMAIMKU U3 OJHOM 3HAKOBOW CHCTEMBI B
IpYyryl0; yMEHHE CO03/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
nH(OPMAIIUY U3 HECKOJIBKIX UCTOYHUKOB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA OI'D I10 ®PU3UKE

Kon IIpoBepsieMblii JJIEMEHT COePKAHUS

1 MEXAHUWYECKUE ABJIEHUA

1.1 Mexanuueckoe JABUKCHUC. MaTepI/IaHBHaﬂ Touka. Cuctema orcuéra. OTHOCHTEIIFHOCTh JBHKCHUA

PaBHOMepHOE W HepaBHOMepHOE aBukeHHe. Cpemussi ckopocTs. DopMmyina st BBYUCICHUS
1.2 cpenneii ckopoctu: vV = S/t

PaBHOMEpHOE MPsAMONMHEIHOE BM>KEHHE. 3aBUCUMOCTh KOOPJMHATHI TeJla OT BPEMEHU B CIlIydae
PaBHOMEPHOTO MPAMOJIMHENHOTO IBUKEHUS

13 x(f)=x,+vt
I'padpykn 3aBUCUMOCTH OT BPEMEHH JUIsl MPOCKIMH CKOPOCTH, MPOCKIUU TMEePEeMEICHUs, TyTH,
KOOpI[I/IHaTbI HpI/I paBHOMepHOM HpHMOHHHeﬁHOM ABUXXCHUN

3aBUCHMOCTh KOOPJAMHATHI Te€la OT BPEMEHHU B ClIydae PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKCHUS:

| 3] [y

Sp(f)y=vg, =f+ay=

@opmyJibl A MPOEKIUU NEPEMELICHUS, MPOEKIMU CKOPOCTH M MPOEKIUU YCKOPEHUS IpHU
PaBHOYCKOPCHHOM HpHMOHHHCﬁHOM JBHXXCHHUMN:
2
1.4 .sx(a‘)=v‘)x-r+ax-r—~
2
U.\'('f] =Upy T4, L,

a. (f)=canst,

3 9
&

— =7
Usy Uiy = =d,5,

I'paduku 3aBUCMMOCTH OT BpeMEHH JJIsi MPOEKLUUU YCKOPEHHS, MPOEKIUU CKOPOCTH, MPOEKINH
IepeMELICHUs, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM IIPSIMOJIMHEMHOM JIBUKEHHUH

CBoOoanoe manenue. Dopmyibl, OMUCHIBAIOIIME CBOOOJHOE TAJCHUE Tela IO BEPTUKAIH

15 (IBW>KEHUE Tella BHHU3 WM BBEPX OTHOCUTENHHO MOBEpXHOCTU 3eMin). ['paduku 3aBHCUMOCTH OT
BpeMCHI/I JJIA HpOGKHI/II/I YCKOPGHI/IX, HpOGKIII/II/I CKOpOCTI/I n KOOpI[I/IHaTI)I HpI/I CBO6OI[HOM maacHuu
TeJa Mo BEpTUKAIU

CKOpOCTL PaBHOMCPHOT'O ABUXKCHUA TCJIA 10 OKPYKHOCTHU. HanpaBneHI/Ie CKOPOCTH.
dopmyra 171 BBIYUCIIEHUS CKOPOCTH Yepe3 paJuyc OKPYKHOCTHU U IEpUO] OOpallleHus:
U= 2MR
T

HeHTpOCTpCMI/ITeHBHOC YCKOPCHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIIBHOT'O YCKOPCHUA. CDopMyna
AJId BBIYHUCICHUA YCKOPCHUA:

1.6 Uz
=g
dopmyiia, CBSI3bIBAIOIIAS IEPUOJ] M YaCTOTY OOpaIeHHUS:
L1
T

1.7 Macca. [InoTHOCTS BeliecTBa. dDOpMyna JJIA BBIYUCIICHUSA ITIJIOTHOCTH




1.8

_m

Cuna — BektopHas pusndeckas BenuurHa. CIOKEHUE CHIT

1.9

1.10

SIBnenune unepuuu. [lepsroiit 3akon HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEH Ha TEIO

1.11

1.12

B3aumoneiictue ten. Tpernit 3akoH HeroToHa:

Fru=-Fiy

TpeHHe IIOKOsI W TPCHUC CKOJIBXCHUA. CDOpMyJIa AJI1 BBIYHCIICHUA MOAYJIA CHIIBI TPCHUA
CKOJIBXXCHU A

szp-;"-f

1.13

Hedopmarus tena. Yopyrue u Heynpyrue aedopmanuu. 3akoH ynpyroil nedopmanuu (3aKoH
I'yka):
F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOT'O TAI'OTCHUA:

my -,
F=Gg.—1 _2

R
Cuna TspkecTH. Y cKOpeHHe CBOOOTHOTO HaIeHHs.
®dopmyra 1715 BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3H MTOBepXHOCTH 3emiu: F = mg.

I[BI/DKCHI/IG IUIaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHUYCCKast CKOPOCTh. HesecomocTts u MEpEerpy3Knu

1.15

Nwmmynbec Tena — BekTopHas pu3ndeckas BeIUYnHa.
=mo

I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXPAHCHUA UMITYJIbCa JJI1 33.MKHYTOI>’I CUCTCMBI TCII:
D=0+, U, =const

PeakTtuBHOE ABHKEHHE

1.17

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fsoosc

MexaHnn4deckass MOIIHOCTb:

nv=24
I

1.18

Kunernueckas n MOTCHIUAaJIbHAas SHCPIrus. d)opMyJIa JUIA BBIYUCIICHU S KHHETHYECKOI OHEpPTHUU:




HE)E
Br= T

Teopema o kuHeTnyeckou 3Heprun. opmMyna aJisi BBIYUCICHUS MOTCHIIMAILHON SHEPTUU TeNa,

IIOOHATOI'O

Hag 3eMIIEH:

E,=mgh

1.19

MexaHnueckas OHEPIUs:
E=E;+E,
3akoH COXpPAaHCHUA MeXaHN4YeCKOH OHEpPIHUHU. q)OpMYJ'Ia AJI1 3aKOHa COXpaHCHU MEXaHUYEeCKOU

SHEPruM B OTCYTCTBUE cUJI TpeHus:: E = const.
IIpeBpamieHne MEXaHU4ECKON PHEPTUH ITPH HATMYUH CUJIBI TPEHUSL.

1.20

1.21

1.22

ITpocThic MeXaHU3MBI. «30JI0TO€E ITPABHUIIO» MEXAHUKH.
Peruar. Moment cwtsr: M - FI.
YcnoBre paBHOBECHS phlyara:

M +M, +..=0
[ToasrxHBIN 1 HeOABWKHBIN O0510Kku. KITJ] mpocThIX MEXaHH3MOB,
n= Aﬂm&:&ﬂu

Aaarpaqecam "

JlaBiieHre TBEPAOTO TENA.
®opMyna 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:

_F

HaBnenue raza. ATMocepHoe JaBieHuUE.

I'mapocTaTnyeckoe 1aBJIEHUE BHYTPH KUIKOCTH.
@opMyita 11 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnuyeckuii npecc

1.23

3akoH Apxumena. @opmyna [uisl ONpeneracH!s BBITAIKUBAIOIIEH CHIIBI, JEMCTBYIOLEH Ha TEJO,
MOTPY>KEHHOE B JKUJKOCTb WJIU Ta3:

F_j‘m. =pgV

YcaoBue miaBanus teia. Ilnapanue CYZAO0B 1 BO3QYXOILIABAHUEC

1.24

1.25

Mexannueckue KosiebaHus. AMIUIMTY/AA, IEPUOA U YacToTa KonebaHui. dopmyiia, CBSA3bIBAIOIIAS
94acTOTy U Nepuo]l KojebaHuil:

Matematuueckuii W TPYXUHHBIA MadTHUKH. [IpeBpailieHue HHeEpruM Mpu KojedaTeaIbHOM
JBHKECHUH

1.26
1.27

3aTyxa101uHe KOJIeOaHHS. BBIHY)KJIGHHLIe kosiebanus. Pe3onanc

Mexanndeckrue BOJIHBI. HpO)IOJ'II)HI)Ie N TIOINCPCYHBIC BOJIHEI. HHI/IHa BOJIHBI M CKOpPOCTH
PacpoCTpaHCHUSA BOJIHBI:




h=v-T

1.28

1.29

3Byk. I'pomkocth M BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOW BOJHBI Ha TpPaHHUIE JABYX Cpell.
NudpasByk u yabTpa3Byk

IIpaxmuueckue pabomul

W3mepenue cpenHell IUIOTHOCTH BEILECTBA; AapXUMEIOBOM CHIIBI; JKECTKOCTH MPYKHUHBI;
KO3 pUIHMEHTa TPEHUSI CKOJIBKEHUS; paOOThl CHIIBI TPEHUS, CUJIbl YIIPYTOCTH; CPEeJHEH CKOPOCTH
IBUKEHHs] OpycKa MO HAKJIOHHOM IJIOCKOCTH; YCKOpeHHUs Opycka MpU JBM)KEHUU 110 HAKJIOHHOMN
IUIOCKOCTH; YacTOThl M MEpuoja KoJeOaHWi MaTeMaTHYecKOro MasiTHHKA; 4acTOThI M Iepuoja
KojeOaHuil TPYKMHHOTO MasTHUKA; MOMEHTa CHJbl, JECWCTBYIOIIET0 Ha pbluar; paboThl CHIIBI
YIPYTOCTH MPH NOJbEME Ipy3a ¢ IOMOIIBI0 HETIOABMKHOTO OJ0Ka; pabOThl CUIIBI YIPYTOCTH MPHU
noabEMe rpysa ¢ HOMOIIBIO OJIBUKHOTO OJIOKA.

HccnenoBanne 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHOW YacTW Tela U OT
IUIOTHOCTU JKUIKOCTH; HE3aBUCUMOCTU BBITAIKHBAIONICH CHIIBI OT MAacChl Teja; CHJIbI TPEHUs
CKOJIB)KEHUSI OT CHWJIBl HOPMAajJbHOI'O JaBJIEHUS MU OT poJa IOBEPXHOCTH; CHJIbl YIPYIOCTH,
BO3ZHUKAIOIIEH B MpPYXUHE, OT CTENeHU JaedopMaluu MPYKUHBI, YCKOpeHus Opycka OT yria
HAKJIOHA HaIPaBJIAIONICH; Tieproaa (JacTOThl) KOJICOAHUN HHUTSHOTO MAasTHHKA OT JUIMHBI HUTH;
nepuoja KojeOGaHWW TPYKUHHOTO MasTHMKa OT MacChl TIpy3a M JKECTKOCTH MPYKHUHBL
UCCIIEIOBAaHNE HE3aBUCUMOCTH Iepuojia KojeOaHWN HUTAHOTO MasTHUKAa OT Macchl Ipy3a.
[IpoBepka ycnoBusi paBHOBECHS pblyara

1.30

Qusuueckue s61eHUA 6 npupode. TIPUMEPHl TBUKEHUSA C PA3JIMYHBIMU CKOPOCTSIMHM B >KMBOH U
HEXUBOW NpUpPOJIE, AEMCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, MPUIUBBI U OTIUBBI, IBUKEHUE
mwaHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE IBW)KCHHE >KMBBIX OPraHU3MOB, pblYarud B TeJe
YeJIOBeKa, BIMSAHUE aTMOC()EpPHOro JaBjIeHHS Ha JKMBOW OpPraHW3M, IUIABaHHE PHIO, BOCIIPHITHE
3BYKOB KMBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUYECKHUE BOJIHBI, IIyHAMH, 9XO

1.31

Texuuueckue ycmpoucmea: CIHUJOMETP, IaTUYUKU IOJIOKEHUS, PACCTOSIHUSIL U YCKOPEHMS,
JUHAMOMETp, MOALIUMHUKU, PAKEThl, pblYar, MOJABUKHBIA M HEMOABMXHBIA OJOKH, HaKIOHHAS
TUTIOCKOCTB, MPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIOIIMECS COCYIBI, YCTPOMCTBO BOJIOIPOBOAA,
TMJIPaBINYECKUI MTpecc, MaHOMETp, OapoMeTp, BEICOTOMEp, MOPIIHEBOM HACOC, apeoMETp, IXOJIOT,
HCII0JIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHW A

2.1

2.2

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpPUM CTpPOEHHUs BeniecrBa. Mopenu
TBEPAOTO, )KUJIKOTO U Ta3000pa3HOro cocTosiHUM BenlecTBa. Kpucrannuueckue u amopdHble Tena
JIBrokenue yacTull BemiecTBa. CBsi3b CKOPOCTH JBIKEHUS YACTHUIl ¢ TeMIiepaTypoil. bpoyHoBckoe
nBkeHue, i dysus

2.3
2.4

CMauuBaHue U KallWJIAPHBIC SABJICHUA

TenmoBoe paCInpeHUuC U CiKaTuc

2.5
2.6

TennoBoe paBHOBECHE

BuyTtpennss sHeprus. Pabota u teruionepeaaya Kak crnocoObl U3MEHEHUS! BHYTPEHHEH sHeprun

2.7

2.8

2.9

BI/I)IBI TCILIONEPpCaAAYH: TEIJIOMPOBOJHOCTE, KOHBCKI WA, U3JTYUCHUC

HaneBaHI/Ie " oxJaxkaeHue Teil. KolmuecTBo TeIIoThI. y}le.]'H)Haﬂ TEIMIOEMKOCTb:

O=am(t,—1)

3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX NpoLeccax. Y paBHEHUE TEIUIOBOro OanaHca:

O +0, +..=0

2.10

Hcnapenne u konaeHcanus. [3MeHEHHMEe BHYTPEHHEH OJHEPrMM B MPOLECCEe HCHApPEHUS H
KOHJeHcalu. Kunenue sxuakoctu. Y aenpHas Temora napooopasosanus: L = Q/m




2.11

Brnaxnocts Bo3myxa

[InaBnenue u kpucraumsanus. FI3MeHeHHEe BHYTPEHHEH OHEPrMM IpU IUIABICHUM U
KPUCTAJIIN3aluu. Y IelbHAast TEIJI0Ta IUIaBJICHU:

2.12 2 o
m
213 BHyTpeHHsIs SHEprusl CropaHus TOIUIMBA. Y IelibHAasl TEIJIOTa Cropanus Tormea: g = Q/m
2.14  TIpunnune! paboThl TEMIOBLIX aABuratenei. KIT[ TemioBoro aurarens
IIpaxmuueckue pabomul
W3mepenue yAenbHOM TEIUIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJUYECTBA TEIUIOTHI,
MOJlyYEHHOTO BOJON KOMHATHOHM Temmeparypbl (DMKCHPOBAaHHONW MaccChl, B KOTOPYIO OIyIIEH
2.15 HarpeThlii UMIMHIP; KOJMYECTBA TEIUIOTHI, OTAAHHOTO HAIPETHIM HUIMHIPOM, TIOCIE OMYCKaHMUS
€ro B BOAY KOMHATHOM TEMIEPATypbl; OTHOCUTEIBHOU BIJIAYKHOCTH BO3YXa; YJIEIbHOM TEILIOTHI
I1aBjeHus Jbaa. MccienoBaHne WM3MEHEHHUs TeMIEpaTyphl BOABI IIPU PA3IMUYHBIX YCIOBHSAX;
SIBJICHUS TEIUI00OMEHA MPU CMEILIMBAHNUN XOJIO0JHON U TOpsiueil BOIbI; Mpoliecca UCapeHus
Du3zuyeckue sA61eHUs 8 NpUpoOe: TIOBEPXHOCTHOE HATSHKEHHE U KallWJUIIPHbIE SIBJICHUS B MPUPOJIE,
2.16  kpucrawisl B pupoje, usinydenue ColHIa, 3aMep3aHie BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKe
pOCBI, TyMaHa, HHEsI, CHEeTa
Texnuueckue ycmpoucmea: KalWJULIPbl, IPUMEPBI HCIIOIb30BAHUS KPUCTAJUIOB, KUJIKOCTHBIN
2.17  tepMOMeTp, IaTYUK TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOIICHHUS JIOMOB, THIPOMETPBI, IICKHXPOMETD,
napoBas TypOHHa, JBUTaTeIb BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMATHUTHBIE SIBJIEHUS
3.1 Daekrpuzanus tei. J[Ba Buja 3JIEKTPUUECKUX 3aPsII0B
3.2 BszaumojeiicTBue 3apsKeHHBIX Tell. 3akoH KymoHa
3.3 3aKoH COXpaHEHWs IEKTPUUECKOTO 3apsjia
3.4 Onexktpuueckoe mojne. Hampsx€HHOCTh anekTpuueckoro mnoss. [lpuHumn cynepno3unuu
| JJIEKTPHYECKHX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn snexrpudeckux 3apsnoB. J[elCTBUE DJIEKTPUYECKOrO IOJSA HA JIEKTPUUYECKHUE 3apsibl.
| TIpOBOJHUKH U JIUDIIEKTPUKU
ITocTosiHHBIN 2neKTpUYecKui TOK. JleficTBHs dnekTpuueckoro Toka. Cuna toka. Hanpsxenue.
I =q/t,U=A/
DNEeKTPUUECKOE COIPOTUBIICHUE. Y IETBHOE IEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R=pllS
38 3akon Oma s yuactka anektpudeckoi nenu: | = U/R
ITocnenoBarenbHOE COETMHEHHUE IPOBOAHUKOB:
I,=1,: U=U,+U,; R=R +R,
3.9 IlapamnensHOe coenrHEHNE TPOBOJHUKOB PABHOI'O CONTPOTHUBIICHHUS:

U =Uy; f=q+f:;3=%.

-

CMelranHbIe COCAUHCHUA ITPOBOAHNUKOB

3.10

PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul




3akoH /oy — Jlenna:

2
311 Q=I"-R-t
3.12 Omsit Dpcrena. MaruuTHOE 10JI€ MPAMOTO TIPOBOIHUKA ¢ TOKOM. JINHUM MArHUTHOW MHIYKLUH
3.13  MaruuTHOE MoJIe MOCTOSIHHOTO MarHuTa. B3auMoieiicTBUE OCTOSHHBIX MATHUTOB
3.14  JleiicTBHE MArHUTHOTO TOJISE HA TPOBOJHUK C TOKOM
3.15 Onprter apazes. SIBnenne 31eKTpoMarauTHoM uHAyKuu. [Ipasuso Jlena
Ipakmuyeckue pabomul
W3mepeHne SIeKTPUYECKOr0 COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH JJIEKTPUYECKOTO TOKa;
paboThI SIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BOSHHKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI, JTAMIIOYKA),
3.16 or HanpsoKeHHs Ha KOHIAX MPOBOJIHMKA; 3aBUCHMMOCTH CONPOTUBIEHHS OT JUIMHBI MPOBOJHHUKA,
TUTOIIA/IA €O TIONEPEYHOTO CEYCHUS U YIIEIBHOTO COMPOTUBIICHUS.
[TpoBepka npaBwia sl JIEKTPUYECKOTO HANPSHKCHUS TPU  IOCIEIOBATEIBHOM COCIUHCHUH
MPOBOJIHUKOB;, TpaBWia JUIsl CHJIBI 3JCKTPUYECKOTO TOKA MPH NapaLICIbHOM COCIUHEHHU
IIPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue s61eHUs 8 npupooe. SICKTPUUECKUE SBICHHUS B aTtMocdepe, dJIEKTPUYECTBO KUBBIX
3.17  opranu3MoB, MarHuTHOE T0Ji€ 3eMId, JApeid IOIIOCOB, POJb MAarHHUTHOTO TIOJS JUIsS SKM3HU Ha
3emiie, MOJSIPHOE CUSTHHE
Texnuueckue  ycmpoticmeéa:  SIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, pEOCTaT, CUETUUK
318 XUCKTPHYCCKOH SHEPIHH, SICKTPOOCBETHTENbHBIC npuOOphI, HArpeBaTENbHBIC 3JICKTPOIPUOOPHI
' (mpuMepsl), DIIEKTPUYECKUE TPEIOXPAHUTEIH, JICKTPOMArHHUT, AJICKTPOJBUTATENb IMOCTOSHHOTO
TOKa, TeHEepaTop MOCTOSIHHOT'O TOKa
3.19 DnexkrpomarnutHbie BosHbL [IKaia 3IeKTPOMArHUTHBIX BOJIH
3.20 Jlyuesas mogenb cBera. [I[pAMONIMHENHOE PACIPOCTPAHEHUE CBETA
3.21 3axon orpaxkenus cBera. [LI0CKOe 3epKajo
3.22  TIpenomiieHue cBeTa. 3aKOH MPETOMIIEHHS CBETA
3.23 Tucmepcus cBeta
3.24  JIunza. Xox nyueii B mun3e. DOKycHOE paccTosHUE MUH3BL. Onrrdeckas cuna munsel D = 1/F
3.25 T'na3 kak ontuueckas cucrema. OnTuueckue mpruoophI
Ipaxmuueckue pabomul
H3mepeHne onTU4ecKol CUIIbl cOOMparoiell TMH3bI; (POKYCHOTO PAacCTOSIHUSI COOMPATOIIEH JTMH3BI
(Mo CBOWCTBY paBEHCTBA pa3MEpoOB MpeiAMeTa U W300pa)KEeHUs, KOrja MpeJAMET pPAaCIOJIOKEH B
3.26  nBoiiHoM (hoKyce), MoKa3aTes MPeJOMIICHHUS CTEKIIA.
UccnenoBanue cBoiCTBa W300paKEeHHs, TOJIYYEHHOTO C TIOMOIIBIO COOMpAIOIIEH JIMH3BI,
U3MEHEHUsI (DOKYCHOTO pacCTOSHHS IBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH YIJIa TPEIOMIICHUS
CBETOBOTO JIy4a OT yIJIa Ma/ICHUS] Ha TPAHHIIE «BO3yX — CTEKIIO»
397 Pusuueckue senenus 6 npupooe. 3atmenuss Conxna u JIyHbl, 1IBeTa TeJ, ONTUYECKUE SIBICHUS B
' atMocdepe (1BeT HeOa, pedpakims, paayra, MUPaK)
3.28  Texnuueckue ycmpoiicmea: 04Ky, IEPUCKOTI, (HOTOAIIIAPAT, ONITUYECKHE CBETOBOIbI
4  KBAHTOBBIE SABJIEHU S
4.1 PaamoaktuBHOCTH. Anb(a-, OeTa-, raMma-usinydeHus. Peakiuu anbga-u Gera-pacnaia
4.2 Onwitel Pesepdopaa no paccesuuio anbha-uactuir. [lnanerapnas Mogens aroma
4.3 Cocras aroMHOTO sizipa. M30TOIbI
4.4 Tlepuon mosypacrnaja aTOMHBIX siIEp
4.5  SnepHsbie peakiiu. 3aKOHBI COXPAHEHHS 3aPS0BOTO U MACCOBOTO YHCEI




Qu3suyeckue A61eHUs 6 Npupooe: €CTECTBEHHBIM paJMOaKTUBHBIM (OH, KOCMHUYECKHE IYy4H,
4.6  paaMoaKTUBHOE W3JIyYEHHE NPHUPOIHBIX MHHEPAIOB, IEHCTBHE PAJMOAKTUBHBIX H3IYYEHUH Ha

OpraHnu3M 4€JI0BCKa

Texnuueckue ycmpoticmea: CHEKTPOCKON, WHIAMBUIYaJIbHBIA J1O03UMETp, Kamepa BuibcoHa,

4.7
sJIEpHasl SHEPreTUKa




KPUTEPUU OUEHNBAHUA U HOPMbI OHEHOK OBYYAIOIIIUXCSA 11O ®PU3UKE

Lna ycmuvix omeemos onpeoensiromcs ciedyloujue Kpumepuu OYeHokK:

Onenka «5» craBUTCS B TOM Cllydyae, €CIM Yy4Yallluiicsl IOKa3bIBaeT BEpHOE MOHUMaHUE (hu3ndecKkoi
CYIIIHOCTH PAacCMaTpUBAEMbIX SBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpUil, Ta€T TOUYHOE OINpEe/leIeHUe U
UCTOJIKOBAaHUE OCHOBHBIX IIOHATHUI, 3aKOHOB, TEOPHH, a TaKXKe MPAaBUIBHOE OIpe/eseHue (PU3NUECKUX
BEJIMYMH, UX €IWHUI] U CIIOCOOOB M3MEPEHUs; MPABWJIBHO BBHIMOIHAET YEPTEXKH, CXEMbl M I'paUKU; CTPOUT
OTBET MO COOCTBEHHOMY IUIaHy, CONPOBOXKJAECT paccka3 HOBBIMU MPHUMEPAMH, YMEET NMPUMEHUTh 3HAHHS B
HOBOM CHUTYallMW IPHU BBIIOJHEHUM IPAKTUYECKUX 3a/laHUM; MOXET YCTaHOBUTH CBSI3b MEXIY U3Y4aeMbIM U
paHee M3y4YeHHBIM MaTEPHaJIOM IO Kypcy (HU3MKH, a TAKXKe C MATepHAIOM, YCBOCHHBIM IPH W3YUYEHUH APYTHX
[IPEIMETOB. YUaIUICs CHUCTEMAaTUUYECKHU NOKAa3bIBAET 3HAHUS HE TOJIBKO IPOTrpaMMHOI0 MaTepuaia, HO U 3a
IpeaesaMy porpaMmBbl.

Ounenka «4», eciiu OTBET YUEHHUKA yJIOBJIETBOPSIET OCHOBHBIM TPEOOBaHUSAM K OTBETY Ha OLIEHKY «5», HO
JaH 0e3 MCI0JIb30BaHMsI COOCTBEHHOIO IJIaHa, HOBBIX IIPUMEPOB, O€3 MPUMEHEHUs 3HaHUN B HOBOI CUTYyaluu,
0e3 HCIOJb30BaHUS CBS3EH C paHee M3YyYEHHBIM MaTepualoM M MaTepUalioM, YCBOCHHBIM IpU H3yYEHUU
APYTUX TMPEIMETOB; €CIU yYalluiicsi TOMyCTUI OAHY OIIMOKY WJIM He OoJiee IBYX HEIOYETOB U MOXKET HX
UCTIPAaBUTh CAMOCTOSITEIHHO HIIH C HEOOIIBIION IOMOIIBIO YUUTEIIS.

Ouenka «3» cTaBUTCS, €CITU YYALIHICS TPABUIHHO MIOHUMAET (PU3UUECKYIO CYIIHOCTh PaCCMaTPHBAEMBIX
SBJICHUH W 3aKOHOMEPHOCTEW, HO B OTBETE HMEIOTCS OTJENbHBIE IMPOOENbl B YCBOGHHU BOIIPOCOB Kypca
¢u3uKy, He NPENATCTBYIOIIME JalbHEHIIEMY YCBOEGHHUIO IPOTPaMMHOIO MarepHuaia; yMeeT HPUMEHSTh
MIOJTyYEHHbIE 3HaHUS IPU PEILICHUH MPOCTHIX 33124 C UCIOIb30BAHUEM T'OTOBBIX (POPMYII, HO 3aTpyIHAETCS MIPU
peleHny 3ajady, TPeOYoLMX NpeoO0pa3oBaHUs HEKOTOPbIX (GOpMyI; AOMYCTHS He Oosiee OAHOM IpyOoi
omMOKM M JIByX HeIoueToB, He Oojee oxHOW rpyOoil M ogHON HerpyOoil ommOku, He Oosiee ABYX-Tpex
HerpyObIX OIINOOK, OAHON HETpyOOi OIIMOKHU U TpeX HEJJOUETOB; TOMYCTUI YEThIPE UITU MSATh HEJOUETOB.

Ounenka «2» cTaBUTCS, €CIIM y4alllUics HE OBJIa/ie]l OCHOBHBIMU 3HAHUSIMU M YMEHUSMHU B COOTBETCTBUU
¢ TpeOOBaHUSAMH MPOTPAMMBI U JOMYCTHII OOJIBIIIE OIIMOOK M HEIOYETOB, YeM HEOOXOAMMO JIJIsl OLICHKH

Oyenka nucbMeHHbIX KOHMPOTbHBIX pabom:

Ounenka «5» craBuTCs 3a pabOTy, BHINOJIHEHHYIO MOJHOCTBIO 0€3 OIMIMOOK M HEIOYeTOB. Ydamuics
CHCTEMaTUYeCKH JIEMOHCTPUPYET NMPaBUIbHOE BBINOJHEHHE KOHTPOJIBHBIX PAa0OT, BHIMOJIHEHHOE Ha BHICOKOM
YPOBHE C TBOPYECKHUM MOJIXOJIOM.

Ounenka «4» craBUTCS 3a pabOTy, BBINOJHEHHYIO MOJHOCTHIO, HO IPU HAJIMYMU B HEell He Oosee oJHON
Herpy0Oo# olMOKY M OIHOTO HeJoueTa, He OoJiee TpexX Hel0UeTOB.

Ounenka «3» cTaBUTCS, €CIIM YUEHUK MPAaBUIIBHO BBIIIOJIHUI HE MeHee 2/3 Bcell paboThl WIM TOIMYCTHII HE
0osee onHOM rpyOoil OomMOKM M JABYX HEIOYETOB, He Oojiee OJHOM rpy0oil W oJHOW HerpyOoW omuOKu, HE
Oosee Tpex HerpyObIX OMMOOK, OJHOW HErpyOol OIIMOKM M TpeX HEJ0YETOB, NMPU HAIWYUH UYEThIPEX-MSATH
HE0YETOB.

Ounenka «2» CTaBUTCS, €CIM YHUCIO OIMMOOK M HEIOYETOB IMPEBBICHIIO HOPMY JUISL OLEHKU «3» WIn
MIPAaBUJILHO BBIITOJHEHO MeHee 2/3 Bcelt paboThlI.

Oyenka npakmuueckux pabom:

Ounenka «5» cTaBUTCS, €CIM Y4YalMiics BBINOJHSIET pabOTy B IMOJHOM 0OOBeME C COOJIIOJCHHEM
HE0OXOIMMOM TOCJeI0BAaTEIbHOCTH POBEIACHHS ONBITOB M H3MEPEHH; CaMOCTOSITEIbHO U pallOHAIbHO
MOHTHUPYET HEOOX0IMMOE 00OpYAOBaHHUE; BCE ONBITHI IMPOBOJUT B YCIOBUSX M PEKUMaxX, 00E€CHEUNBAIOIINX
NOJTyYeHHE TNPAaBUIBHBIX PE3YJIbTAaTOB U BBIBOJOB; COONIONAeT TpeOOBaHMs IMPaBUI TEXHUKH O€30MaCHOCTH;
NPaBUIBHO M AaKKypaTHO BBINOJHAET BCE 3alMCH, TAOMUIbl, PUCYHKH, 4YEpPTEXH, Tpa(uKH; NpaBUIbHO
BBITNIOJHAET AHAJIU3 NOTPEIIHOCTEH. YUalMiicss CUCTEMATHYECKH IEMOHCTPUPYET IPaBUIBLHOE BBIIIOJIHEHHE
MPAKTUYECKUX pabOT, BBIMOJIHEHHOE Ha BBICOKOM YPOBHE C TBOPYECKHM IMOJIXOO0M.

Ounenka «4» CTaBUTCA, €CIM BBINOJIHEHBI TPEOOBAaHUS K OIEHKE «5», HO ObUIO JOMYIIEHO /ABa-TPH
Hezo4eTa, He Oosiee 0/IHOM HerpyOoi OIMMOKY M OJHOTO HEJ0YeTa.



Onenka «3» craBuTCs, €ciii paboTa BHIIIOJIHEHA HE MOJHOCTHIO, HO 00BEM BBIIOJHEHHOM 4acTH TAKOB,
YTO M03BOJIAET MOIYYUTh IPaBUIIbHBIA PE3YJIbTAT U BBIBO; €CIIM B XOZ€ IIPOBEACHUS OIbITA U U3MEPEHUS ObUIN
JIOTYIIIEHBI OIITHOKH.

OuneHka «2» CTaBUTCs, €Clii paboTa BHIIIOJIHEHA HE MOJHOCTHIO,  00BEM BBITIOJHEHHOM YacTh paboThI
HE TI03BOJIAET CJlIeNaTh TPABMWIIBHBIX BBIBOJIOB; €CIM ONBITBI, H3MEPEHHs, BBIUYMCICHUS, HAOIIOICHUS
IIPOU3BOIMIIMCH HEITPABUIIBHO.

Bo Bcex ciydasix oLleHKa CHUXKAETCsl, €CIIM YUYEHUK He COOJII01all IpaBUila TEXHUKN O€30IaCHOCTH.

[Tepedyens ommoOOK:

I'pybdvie owubku

1.He3nanue omnpeneneHuid OCHOBHBIX TMOHSTHI, 3aKOHOB, MPaBWJI, OCHOBHBIX IOJIOXKCHHUH TEOpHH,
(bopmy, OOIIETIPUHATHIX CUMBOJIOB 0003HAaYEHUs (PU3NUECKUX BEITUYMH, AMHUL] H3MEPEHHSL.

2.HeymeHue BbIIEIUTD B OTBETE TJIABHOE.

3.Heymenne nmpuMeHsTh 3HAHUS IS pEIICHUS 33/1a4 U OOBSICHEHUS! (PU3NUECKUX SBJICHUM.

4.HeymeHue yuTtaTh 1 CTPOUTH TpadKH U TPUHLUITUATBHBIE CXEMBI.

5.HeymeHne moArotoBuTh K paboTe yCTaHOBKY WM JlabopaTopHoe 000pyAOBaHHE, MPOBECTH OIIBIT,
HE0OXOIMMBIE PacueThl, WIIK UCTIOIB30BaTh MOJyYEHHbBIE JAHHBIE JIJIS BBIBOJIOB.

6.HebpexHoe oTHOIIEHHE K Ta00PaTOPHOMY 000PYAOBAHUIO U U3MEPUTEIBHBIM MPUOOpam.

7.HeymeHue onpeaenuThb MoKazaHue U3MEPUTEILHOTO Tprudopa.

8.Hapymienue TpeboBaHuil mpaBui 0€300aCHOrO TPyAA MPH BBIIIOJIHEHUHU SKCIIEPUMEHTA.

Hezpyovie owubku

1.Hetounoctn (HopMyaupoOBOK, ONpeneneHui, MOHSATHH, 3aKOHOB, TEOPHH, BBI3BAaHHBIC HEMOIHOTOW
OXBaTa OCHOBHBIX IPU3HAKOB OMNPEAENSEMOro IOHATHS, OIIMOKH, BBI3BaHHBIE HECOOIIOACHUEM YCIIOBHI
IIPOBEJIEHUS OIIBITA UM U3MEPEHUH.

2.0mmOKH B YCIIOBHBIX 0003HAUEHMSIX HA MPUHIMIIHAAIBHBIX CXEMaxX, HETOYHOCTH YepTexel, rpagukos,
CXEM.

3.ITponyck Wi HETOYHOE HaNMCaHUEe HAMMEHOBAHUM €MHUL (PU3UUECKUX BEITUUYHH.

4.HepanumoHanbHbIN BEIOODP X0/1a PELICHHUS.

Heoouemui

1.HepannonanbHble 3alUCU  NpU  BBIUMCICHUSAX, HEpAlMOHAJIbHbIE TPUEMbl B  BBIYHMCIICHUH,
peoOpa30BaHNU U PELICHUH 3a]1a4.

2.Apudmernueckrue OMMOKM B BBIYUCICHHSX, €CJIM 3TH OIIMOKM IpyOO HE HCKaXalT pealbHOCTh
MIOJIyYEHHOTO pe3yJsbTara.

3.01xenbHbIe MOTPEUTHOCTH B (POPMYIHPOBKE BOIIPOCA WIM OTBETA.

4.HebpexxHoe BBINOJIHEHHUE 3aMuceil, yepTexeil, cxeM, rpadukos.

5.0pdorpadudeckue U MyHKTyaIllMOHHBIC OIITHOKH.

Oyenusanue mecmosblx padbom YYANAXCS OCYIIECTBISETCS B 3aBUCHMOCTH OT MPOIEHTHOTO
COOTHOIIIEHHUS BBITTOJHEHHEIX 3aJaHN.

OnenuBaetcst paboTa cleayIoIuM 00pa3oM:

«5» - 90 — 100 %;

«4» - 70 -89 %:;

«3» - 50 - 69 %;

«2» - 0-49 %.



OINEHOYHBIE MATEPHAJIBI

Pazpabotannsie yuntenem KMMeI SBisioTCS YacThio paboyeil mporpaMMel, HO B pabouylo porpammy He
BCTaBJIAIOTCS, HAXOIATCS y YUUTENA-IPEAMETHUKAa B OyMa)XHOM M DJIEKTPOHHOM BHJIE M Y 3aMECTHTEINs
aupekTopa 1o YBP B 3JIEKTpOHHOM BHJIE M UCIIOJIB3YIOTCSI YUUTENIEM C LEIbIO IPOBEPKU YCBOSHHUS MaTepuUara.



®OPMBbI YYETA PABOUYEN ITPOT'PAMMBI BOCITUTAHUS 11O ®U3UKE

VYuebnblil npenmer «Pu3nkay — cUCTEMOOOPA3YIOUIHA Il €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, ONOJIOTHEH,
acTpoHOMHUEH U (puznueckoit reorpadueii.

®dusuka - 370 NpeaMeT, KOTOPBIA HE TOJIbKO BHOCUT OCHOBHOM BKJIAJ| B €CTECTBEHHO-HAYYHYIO KAPTUHY MUDA,
HO U MPEAOCTABISAET Hauboee sscHble 00pa3Libl IPUMEHEHHUS HAy4HOIO METO/A IO3HAHUS, T € CII0Co0a
MIOJTy4eHHUs JOCTOBEPHBIX 3HaHUM 0 Mupe. HakoHer, ¢pu3nka — 310 npeaMer, KOTOpbIi Hapsdy ¢ JpyTUMU
€CTECTBEHHO-HAYUYHBIMHU MPEAMETAaMH JOJDKEH J1aTh 00YJaIOLIMMCS IPECTaBICHHE 00 YBICKATEIbHOCTH
HAy4YHOTI'0 MCCIIENOBAHUA U PaJOCTU CaMOCTOSITEIBHOTO OTKPBITHS HOBOT'O 3HAHMSL.

Opna 13 r1aBHBIX 33/1a4 PU3NYECKOr0 00pa30BaHus B CTPYKType OOIIero 00pa3oBaHus COCTOUT B BBISBICHUN
Y TIOJITOTOBKE TAJIAHTJIMBBIX MOJIOJBIX JIFOJIEH JJIs IPOAOKEHU 00pa30BaHus U JaibHeHIei
poheCCUOHATILHOMN IEATEIFHOCTH B 00JIaCTH €CTECTBEHHO-HAYYHBIX HCCIEIOBAHUN M CO3aHUU HOBBIX
texHosoruil. Ho He MeHee BakHOH 3a7auei SBisieTCsl JOPMUPOBAHUE €CTECTBEHHO- HAYYHON TPAaMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOW MacChl 00y4aromuxcsi, KOTOPbIE B JaJbHEHIIEM OyIyT 3aHSATH B CAMBIX
pa3zHooOpa3HbIX cepax nesTeabHOCTH. COrIacHO NPUHATOMY B MEKIYHAPOIHOM COOOIIECTBE OMPEIEICHHUIO,
«EcTecTBeHHO-Hay4YHasi TPaAMOTHOCTb — 3TO CLIOCOOHOCTH U€JI0BEKA 3aHUMAaTh aKTUBHYIO I'PaX1aHCKYIO
MO3UIUIO IO OOIIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, H €r0 TOTOBHOCTD
WHTEPECOBATHCS €CTECTBEHHO-HAYUYHBIMU UJIESIMU.

BocnuraresbHbIi oTeHIHAaJa yaeOHOTO npenmera «Pu3nka» Ha ypoBHE OCHOBHOTO 0011eT0 00pa3oBaHus
peanu3yercs Ha AeATelIbHOCTHOM OCHOBE uepes:

e IIpPUBJICYEHUE BHUMAHUS 00YyYaIOUIMXCS K [IEHHOCTHOMY acIeKTy U3y4aeMbIX Ha YpOKax sIBJICHHUH,
OpraHu3ayio paboTHI C MOTy4yaeMoil Ha ypoke HHpopManuei GU3NIecKoro CoepKaHus, BKITIOYast
MHGOPMALIHIO O COBPEMEHHBIX JOCTHKEHUIX (PU3UKHU; aHAJIU3 U KPUTHYECKOE OLIEHUBaHHE
nH(bOpMAIHH;

e IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX GOPM pabOThl C 0O0YUAIOLIUMHUCS: HHTEIUIEKTYaJIbHBIX UIP,
CTUMYJIUPYIOIINX ITO3HABATEIbHYIO0 MOTHBAIMIO 00YUYAIOMIMXCS; TUAaKTUIECKOTO TeaTpa, I/1e
MIOJTy4YeHHbIE Ha YPOKE 3HAHMsI OOBITPHIBAIOTCS B T€ATPaIbHBIX MOCTAHOBKAX; IPYNIIOBON pabOThl WK
paboThI B Mapax, KOTOPBIE y4aT 00yJaromuXxcss KOMaHTHOH paboTe W B3aUMOJICHCTBHIO C IPYTHMU
o0y4aroIuMucs;

e WHUIMHMPOBAHUE U TOJJICPKKY HCCIIEIOBATEIBCKOM IEATETFHOCTH 00YJaIONIMXCS B paMKax
peanu3ay UMU UHUBHTyalbHbBIX U TPYIIOBBIX UCCIIEI0BATEIbCKUX IPOEKTOB, UTO €T
00y4aroImuMcsi BO3MOKHOCTb IPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEHICHHUs TIPOOIEMbI, Pa3BHBAET
yMEHUS HaOJII01aTh IPUPOJIHBIE SIBIECHUS, BBITIOIHATD OIBITHI U SKCIIEPUMEHTAJIbHBIE UCCIIEIOBaHUS C
WCTIOJIh30BAaHUEM H3MEPHUTEIBHBIX TPUOOPOB, POPMUPYET HABBIK TEHEPUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX MJIEH, HaBBIK TyOJIMYHOIO BBICTYIUIEHUS Mepesl ayAuToOpueil, apryMeHTHPOBAaHUS U
OTCTaMBaHUs CBOEH TOUKU 3PEHHUS;

e 3HAKOMCTBO cO chepaMu MpoPecCUOHAIBHON NeATETHLHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJOTMSMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3UUECKOM HAyKH, 4TO CIIOCOOCTBYET
Pa3BUTHIO MIPEICTABICHUIN 0 BO3MOXKHBIX cdepax Oyayien mpodeccnoHalbHON 1€ATEIbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIEMY O0yYEHHIO B TOM HAIlpaBJIEHUH U OCO3HAHHOMY
BBIOOPY O0yUJaromMMHCs OyayIei npodeccuu;

e  YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOUICHUS MEXK/Y YUUTEIEM U YICHUKAMHU, CIIOCOOCTBYIOINX
MO3UTHBHOMY BOCHIPUSTHIO YIAITUMHCS TPEOOBAHUI U IPOCHO YUHUTEINS, aKTUBU3AIMH UX
M03HABATENbHOM NEATETLHOCTH U aKTUBHOCTH;

e MOOyXAeHHe 00ydaroIuXCcs K COONIOICHNIO Ha YPOKE OOIIETIPUHATHIX HOPM MOBEICHHUS, TPaBUII
OO0IIEHUS CO CTapIIUMHU (YUUTEISIMU) U CBEPCTHUKAMH (IIKOJIBHUKAMH);

e  HCHOJH30BaHME BOCIUTATEIBHBIX BO3MOKHOCTEH COIEpPIKaHUs YIeOHOTO TIpeaMeTa yepes
JIEMOHCTPAIIMIO 00YUYaIOIIMMCSl IPUMEPOB OTBETCTBEHHOTO, TPAXKAAHCKOTO MTOBEICHUS, TPOSBICHUS
YEJIOBEKOIIOOMS ¥ TOOPOCEPACUHOCTH;

o OpraHus3aiuio HIe(I)CTBa MOTHUBHUPOBAHHBIX U OPYAUPOBAHHBIX YUalIUXCS HAA UX HEYCIICBAIOIIIUMUA
OJTHOKJIACCHUKAMU
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