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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3nuke Ha ypoBHE OCHOBHOTO 0011er0 00pa30BaHMs COCTaBJICHA HA OCHOBE
NOJIOKEHUH W TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obpasoBarenbHON Mporpammel, peacraBieHHbIX B DI'OC OO0, a Taxke ¢ yuétoMm deaeparbHOn
paboueii mporpammsl BoctinTanusa U Konuenimu npenogaBanus yueOHoro npeamera «Pu3nkay.

ConepxaHue  IporpaMMbl IO ¢u3uke  HampaBIeHO  Ha  (OPMHpOBAHUE
€CTeCTBEHHO-HAYYHOW TpPaMOTHOCTH OOYYAalOIIMXCSd W OpraHU3alfi0 H3y4deHus (U3MKH Ha
NeSITeIbHOCTHON oOcHOBe. B mporpamMe mno ¢usuke y4uTBIBAOTCS BO3MOXHOCTH Y4eOHOTrO
npeamera B peanuzauuu  TpeboBaHuit PI'OC OOO K IUIAHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  00yd4eHus, a  TaKkKe  MEXIpEIMETHble  CBA3M
€CTeCTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEr0 0Opa30BaHU.

[TporpamMa no ¢u3Mke ycTaHaBIMBaeT pacHpelesieHHe y4eOHOro marepuana o rojaam
o0ydyeHust (o KJiaccam), TMpelaraeT MPUMEPHYIO TOCIEAOBATEIIbHOCTh U3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHsI IPEIAMETHOIO COJEPKAHUSA U yu€Te BO3PACTHBIX OCOOCHHOCTEN
o0yyJarouuxcs.

[Tporpamma 1o ¢usnke pa3paboTaHa C LENbI0 0Ka3aHUs METOANYECKOM OMOIIH YUYUTEIIO B
co3iaHuu paboueil mporpaMmel M0 y4eOHOMY MIPEIMETY.

dusmka SABIAETCS CUCTEMOOOPa3yIOLUIUM Ul €CTECTBEHHO-HAYYHbIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB M SIBJICHHUN, M3y4aeMbIX XHMHEH,
Ouonorueli, actpoHoMue U ¢u3zndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeocTaBisieT Haubojee sICHble 00pa3libl MPUMEHEHUS HAay4HOIo METoja
IO3HAHUS, TO €CTh CII0CO0a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OnHa W3 TIaBHBIX 3a7ad (hu3nyeckoro oOpa3oBaHUs B CTPYKType o0Imero oOpa3oBaHUs
COCTOUT B (OPMHPOBAHUU ECTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTepeca K HayKe Yy
o0ydJarouuxcsi.

N3yuenne ¢u3ukn Ha 0a30BOM YpPOBHE IPENIOJaracT OBJAJAECHUE CIETYIOLIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAyYHYIO TPaMOTHOCTb:

® HAy4YHO OOBACHATH SIBIICHUS,

® OIICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BaHMS;

® MHTEPNPETUPOBATH JAaHHBIE W MHCIIONb30BaThb HAyyHbIE J0KA3aTEIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.

[lenn wn3ydyeHus: QU3MKM HA YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHUsSl OIpEAETICHBbI B
Konuenuu npenogaBanus yuyebHoro npenmera «®usmka» B 00pa30BaTENIbHBIX OpPraHU3aLMIX
Poccuiickoit ®enepauuu, peann3yOIUX OCHOBHBIE 0011e00pa3oBaTeNbHbIE POrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsemienust Poccuiickont ®denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [IK-4BH).

Henu nzyvyenus pu3nKu:

e npuoOpeTeHHe HHTepeca U CTPEMIIEHUs OOydYalroIMXCs K HaydHOMY M3yYEHUIO

IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEIACTABICHUA O HAydHOM MeETOJleé TO3HaHuA U  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa U3yueHHUs OCHOB CTPOCHHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuE MPEICTABICHUN O PONM (PU3MKU AN PA3BUTHS JIPYIHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;

e Dpa3BUTHE TPEACTAaBICHUA O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHaTIbHON
NeSITeIbHOCTH, CBA3aHHOU ¢ (PU3MKOM, MOJrOTOBKA K JalbHEHIIeMy OOY4YEeHHUIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne HTUX Lened mnporpamMmbl MO (U3MKE Ha YpOBHE OCHOBHOIO OOIIETo

o0Opa3zoBaHust 00€CIIeUNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:



e npuoOpeTeHre 3HAHUN O TUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXAHHUECKUX, TETIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSIX;

e TpHOOpEeTeHHWE YMEHUW ONHCHIBATh U  OOBACHATH (PU3WUYECKHE SBICHUS C
UCTIOJIb30BaHUEM TTOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJOB pCIICHUS MPOCTCUIINX pACUYETHBIX 3aJad C HCIOIh30BAHHEM
(buU3HYECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

® pa3BUTHEC YMCHUW HAOMIOAATh MPHPOTHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W OSKCICPUMEHTAIBHBIC HCCICAOBAHUS C HCIIOIH30BAHHEM
U3MEPUTEIBHBIX PUOOPOB;

e ocBOocHHE NPUEMOB pPabOTHl ¢ WH(pOpManuend (HU3NIECKOrO COACPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMCHHBIX JIOCTIDKEHUSX (H3UKK, aHAu3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINH;

® 3HAKOMCTBO cO chepamu MpodeCCHOHATHHON NESTSILHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbI YpOBEHB) HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMS
otBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeIeN0), B 8 Kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gpu3uke nepeyeHb 1abopaTopHbIX pabOT U OMBITOB HOCUT
pPEKOMEHIATENbHBIA XapakTep, YYUTENb JEJIaeT BHIOOp IMpPOBENEHUS J1abOpaTOPHBIX padoOT U
OTIBITOB C YYETOM MHAMBHUAYAIBHBIX OCOOCHHOCTEH 00YYaroImuXCsl, CIIUCKA IKCIIEPUMEHTATBHBIX
3aJJaHMi, TIPeyIaraeMbIX B paMKax OCHOBHOTO FOCYapCTBEHHOTO dK3aMeHa o (hU3HKe.

Cozpganne 1neHtpa «Touka pocta» mpexamosaraeT  pasBUTUE  0Opa30BATENBHOM
UHQPACTPYKTYpbl ~ 00IIeoOpa3oBaTeNbHOW  OpraHM3aluMd, B TOM  YUCJIE  OCHAICHUE
0011e00pa3oBaTeIbHON OpraHU3aIiu:

1. 00opyI0BaHUEM, CPEICTBAMU O0yUEHHsI U BOCIIUTAHUS I U3YUEHUs (B TOM 4HCIe
HKCIEPUMEHTAJIbHOI0) IPEIMETOB, KYpPCOB, JUCHMUIUIMH (MOJyJei) ecTeCTBEHHOHAay4YHOM
HalpaBIEHHOCTH @pPU  pealu3all  OCHOBHBIX  00ILIe00pa3oBaTelbHbIX  MPOrpaMM U
JIOTIOTHUTEIIBHBIX 0011e00pa30BaTENbHBIX IPOrPaMM, B TOM YHCIIE AJIsl PACIIUPEHUS COJIEPKaHuUs
yuebHoro npenmMeta «Dusnkay;

2. 00opy/0BaHUEM, CPEICTBAMU 00Y4YE€HUS M BOCIIMTAHUS JUUISl peaiu3alliy porpaMm
JIOTIOJTHUTEIBHOT0 00pa30BaHMs €CTECTBEHHOHAYYHOM HAIlPaBIE€HHOCTEH;
3. KOMIIBIOTEPHBIM U UHBIM 000pYy/10BaHUEM.

bazoBelii  koMIIeKT — oOopynoBaHus — obecneunBaeT  APGHEKTUBHOE  JIOCTHIKEHUE
00pa30BaTeNbHbIX PE3YyJNbTATOB OO0YYaIOIIMMMCS IO IpOorpaMMaM €CTECTBEHHOHAay4HOM
HalpaBJI€HHOCTH, BO3MOKHOCTh YIITYOJEHHOIO M3Y4EHHUs OTAETbHBIX IPEJAMETOB, B TOM YHCIE
JUist pOpMHUPOBaHUSL M300pETaTENbCKOr0, KPEaTUBHOIO, KPUTHUECKOIO MBILIUICHUS, Pa3BUTHUS
(YHKIMOHAIBHON TPaMOTHOCTH Yy OOYYaloLIMXCsA, B TOM YHCIE €CTECTBEHHOHAYYHOH W
MaTEMaTHYECKOH.

[ludposass naGopaTopus KapIUHAIBHBIM 00pa3oM HU3MEHSET METOAUKY U COJEp)KaHue
SKCIIEpUMEHTaIbHOU jAesrenbHocTU. llupokuit cnekTp UUGPOBBIX JaTYUKOB IO3BOJISET
0o0y4aromuMcsl 3HaKOMHUTbCA C TapamMeTpaMu (PU3MYECKOro SKCIIEpUMEHTa HE TOJIBKO Ha
KauyeCTBEHHOM, HO M Ha KOJUYECTBEHHOM ypoBHE. C momolipio nuppoBoi 1abopaToOpuu MOKHO
IIPOBOAMTH JUINTENBHBIA 3KCIEPUMEHT JaXe B OTCYTCTBHM JKclepumeHrtaropa. llpu stom
U3MepsieMble JIaHHbIE U Pe3yNbTaThl UXOO0PAOOTKH OTOOPa)Kal0TCs HEMOCPEICTBEHHO Ha JKpaHe
KOMIIBIOTEpA.

B mpouecce GpopmupoBaHus 3KCHEPUMEHTAIbHBIX YMEHHUH MO (U3MKE ydalluiicss ydurtcs
IPEICTaBIATh HH(POPMAIHUIO 00 UCCIEIOBAaHUM B YETHIPEX BUIAX:

*B BepOaJIbHOM: ONUCHIBATH IKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb IKCIEPUMEHTA,
(¢uKcUpoBaTh BHUMaHNUE Ha U3MEPSIEMbIX (PU3NUECKUX BEJTMYMHAX, TEPMUHOJIOTHH;

2



*B TAOJUYHOM: 3aIOJHATH TAOJHIIBI JaHHBIX, JISKAIIUX B OCHOBE MOCTPOCHHS T'padUKOB
(TIpu ATOM y ydaIuxcsi BOSHUKAST IEPBUYHOE MPEACTABICHUE O MacITabax BEJIMYMH);

*B rpaduyeckoM: CTpPOUTH TpapUKH MO TAOIWYHBIM JaHHBIM, YTO TO3BOJIAET MEPEHTH K
BBIIBIDKEHUIO THIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY (GU3MUECKUMHU BeIMYMHAMU (TIPU 3TOM
YUUTENb TOKa3bIBaCT MPEUMYIIECTBO B BU3yalM3allMM 3aBUCHMOCTEH MEXIy BEJIH- YHHAMH,
HarJISJHOCTh 1 MHOTOMEPHOCTH);

*B aHAINTUYECKOM (B BHJE MaTEeMAaTHYECKUX YpPAaBHEHHIi): MPUBOJUTH MAaTEMaTHYECKOE
OMKMCAHHWE B3aUMOCBS3M (PU3MUECKHX BEJIMYUH, MaTeMaTH4eckoe OO0OOIIeHHE MOJIyYeHHBIX
pe3yJIbTATOB.

[lepexon k KaxaOMY 3Tally MpeacTaBiIeHUs HHPOPMAIMN 3aHUMAET JOCTATOYHO OOJBIION
IPOMEXYTOK BpeMeHH. be3ycinoBHo, B 7—9 kilaccax 3TOT mporecc HeoOXOauM, HO B CTapIIMX
KJIaccax 3TO BpeMsi MOKHO ObUIO ObI OTBECTH Ha pelieHHue Oojiee BaXKHBIX 3a/1a4y. B aTom muiane
uQpoBbIe J1TAOOPATOPUHM TO3BOJISIIOT CYIIECTBEHHO SKOHOMHUTH BpEMs, KOTOpPOE MOXKHO
NOoTpaTUTh Ha (OPMUPOBAHHUE HCCIENOBATEIILCKUX YMEHUH YyUallUXCs, BBIPAXKAIOUIUXCS B
CIEAYIOLIUX AEHCTBUSAX:

e orpesiesieHue npoOeMbl;

* [IOCTaHOBKA MCCJIEI0BATEIBCKOM 3a/1a4H;

* IUTAHUPOBAHUE PEILICHUS 3a]]a4u;

* [IOCTPOEHUE MOJENEH;

* BBIJIBYKEHUE TUTIOTE3;

*3KCIIEPUMEHTAIIbHAS TIPOBEPKA TUIIOTES;

*aHANIM3 JAHHBIX SKCIIEPUMEHTOB WU HAOJIIOACHHIA;

* popMyIHpPOBaHUE BBHIBOJIOB.

[Tocneguue roapl y oOydaromuxcss HaOMOJaeTcsl HU3Kas MOTHUBALMS —U3YyYeHUs
€CTeCTBEHHOHAYYHBIX JTUCIHILUIMH H, KaK CIEJCTBHE, aJieHue KauecTBa oOpasoBanus. Lludposoe
yueOHOe 000pyJOBaHME IMO3BOJISIET OOYYArOIIMMCS O3HAKOMHUTHCS C COBPEMEHHBIMU METOJIaMU
UCCIICIOBaHMS, TPUMEHSIEMBIMHI B HAyKe, & YUUTENI0 — MPUMEHATh Ha MPAKTUKE COBPEMEHHBIC
MeAarorn4eckue TeXHOJIOTUH.

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u e€ posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o0 npupoze. SBieHus npupoasl. OU3NUECKUE SBICHUA: MEXAHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. W3mepenue ¢usnueckux BenuuuH. Dusnueckue MNpUOOPHI.
ITorpemHocTs n3MepeHuid. MexayHapoaHas CUcTeEMa €IMHHII.

Kak ¢usmka u apyrue ecrecTBeHHble HayKM H3y4daloT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJ TMO3HAaHUA: HaONIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIIBUKEHHUE THUIIOTES,
HKCIIEPUMEHT 110 TMPOBEpPKE THUIIOTe3, OObsICHEHHe Habmogaemoro sBieHus. Omnucanue
(bU3MUECKUX SIBICHUH C TTOMOLIBIO MOJAETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuyeckrue MpUOOPHI M MPOLEAYypa MPSIMBIX W3MEPEHUH aHaJOTOBBIM M IU(POBHIM

npubOpoM.

Jlabopamopnwvie padbomot u onvimol.

OnpezneneHue 1eHbI IeIEHUS KalIbl H3MEPUTEIBHOTO pUbdopa.

N3mepenne paccTOSTHU.

N3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenue TeMmiiepaTypbl IpU I[OMOLIM JKUJAKOCTHOIO TEpMOMETpa M JaTddKa
TEMIIEpaTyphl.
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6. IlpoBemeHue wuCCIEIOBaHUS IO TPOBEPKE THUIOTE3bl: MAIBHOCTH IMOJIETA IAPHKA,
MYIEHHOTO TOPU30HTAIIbHO, TeM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHavaabHbIe CBeIeHUS 0 CTPOEHMH BellleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJbl, MX pa3mepbl. OIBITHL, OKa3bIBAOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBrxeHne wyactul BemecTBa. CBsA3b CKOPOCTH JIBMXKEHMSI YAaCTHUIl C TEMIIEPATypOM.
bpoynoBckoe mBwxkenue, auddysms. B3ammonelcTBuE YacTHIl BeHIECTBA: MNPUTSHKCHHUE U
OTTAJIKUBAHUE.

ArperatHbie COCTOSIHHUSI ~ BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEM U  TBEPABIX
(kpuctaminyeckux) Ten. B3auMocBs3p MeXay CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M HMX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHIKCHHSI.

2. HaGnmronenue nuddys3un.

3. HaOmionenue siBIeHHM, OOBSACHSIIOUIMXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BEILECTBA.

Jlabopamopnwsie pabomot u onvimeol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UcIoIb3oBanueM (hoTorpaduwii).

2. OmbIThl IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:keHHe U B3aUMO/IeilicTBHE TeJl.

Mexannueckoe JABWXKEHUE. PaBHOMepHOe M HepaBHOMEpHOE JBMKEeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHUH. Pacuér myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepuuu. 3aKOH HHEpUMHU. B3aumojaelcTBUEe Ten Kak MpPUYMHA H3MEHEHUs
CKOpPOCTH JABMXEHHUs Tel. Macca kak Mepa HHepTHOCTH Tena. [lmoTHocTs BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIICCTBA.

Cwia kak XxapakTepUCTHKa B3aumonencTtBus Ten. Cuia ynpyroctd W 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO JAMHAMOMETpa. SIBieHHE TATOTeHUs U cuja Tspkectu. Cuia
TSKECTU Ha Ipyrux mianerax. Bec rena. HeecomocTs. CrioxkeHue Cuil, HapaBJI€HHbBIX MO OJHOU
npsimoid. PaBHozelicTBytomas cuil. Cuna TpeHus. TpeHue CKobKeHusl U TpeHHue nokos. TpeHue B
MPUPOJIE U TEXHHKE.

Hemoncmpayuu.

Habmroienne MexaHu4eckoro JBUKEHHs Tena.
N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUKECHHUS.
Habmroienue sSiBJIeHUS] UHEPITUH.
Hab6monenne n3smMeHeHus: CKOPOCTHU MPHU B3aMMOJICHCTBUH TEJL.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.
CrioxeHue CuiI, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
.]Iaﬁopamopnbte paoomul u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBIDKCHHS (IIapuKa B JKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. OmnpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHs OpycKa WIIM IIapHKa IO HAKIOHHOM
MJIOCKOCTH.
OrnpezeneHne MmI0THOCTH TBEPAOTO TeNa.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pPACTSKEHHs (IedopMaiui) MpYKUHBI OT
MIPUIIOKEHHOM CHIIBI.
5. OmbIThl, NIEMOHCTPUPYIOLINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIBKEHHUS OT Beca Tena U
XapakTepa COMPUKACAIOITUXCS TTIOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl YMEHBIIICHHS U YBEIMUCHUS aBieHus. Jlapienne raza. 3aBUCUMOCTh
JaBJIeHUs Taza oT 00béMa, TemmepaTypsl. [lepenaya naBneHus: TBEPABIMU TEIAMU, KUAKOCTIMU U
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razamu. 3akoH [lackans. IIHeBMaTuueckue MalIMHBL. 3aBUCUMOCTH AABJICHHUS >KUAKOCTH OT
rnyounsl. ['uapocratuyeckuii mapagokc. CooOmaromuecs cocynbl. [ uapaBimaeckue MEXaHU3MBbI.

AtMocdepa 3emnu u arMocdepHoe naBieHHe. [IpUUMHBI CYIIECTBOBAaHUS BO3TYITHOU
o6onoukn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO MaBICHHS. 3aBHCHMOCTH
aTMOC(EepHOr0 JaBJICHUS OT BBICOTHI HaJa ypoBHeM Mops. [Ipubopel mis wu3MepeHus
aTMoc(epHOro JaBIeHHUS.

JelicTBHE ®KUAKOCTH U ra3a Ha MOrpPYXKEHHOE B HUX Tello. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [T1naBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIIEPATypBhl.

Ilepenayda naBineHus KUIKOCTBIO U Fa30M.
CooOmaromuecs cocyabl.
I'mppasinyeckuii pecc.
[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.
3aBUCUMOCTh BBITAIKHBAIONICH CHIBI OT 00BEMa MOTPYXKEHHON YacTH Tena u
IJIOTHOCTHU KUIKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.
8. VYcnoBue 1ulaBaHusA TeN: IUIAaBaHWE WM TOTPYXKEHHE Tell B 3aBUCHUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEHN TEJA U KUIKOCTH.
Jlabopamopnwsie pabomot u onvimeol.
1. HccnemoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHOU B JKHUJIKOCTb
YacTH TeJa.
2. OrmpeneneHue BBITAIKUBAIONICH CHIIBI, JCHCTBYIONICH HA TEJNO, MOTPYXEHHOE B
KUJKOCTb.
3. TlpoBepka HE3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI, IEHCTBYIOMICH Ha TEJIO B XKUJKOCTH,
OT Macchl TeJa.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLICH CHIIbI, EHCTBYIOIIEH Ha
TEJNO B JKUJKOCTH, OT 00bEMa MOTpYXEHHOU B KUJKOCTh YacTU TeJa M OT IUJIOTHOCTH
JKUJIKOCTH.
5. KonctpyupoBanue apeomMeTpa HIM KOHCTPYMPOBAHHME JIOAKU U OIpeaeieHue eé
Ipy30II0ABEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHeEprus.

Mexanuueckas padboTta. MoIHOCTb.

[TpocTeie MeXaHU3MBI: pbluar, OJI0K, HaKJIOHHAs TI0CKOCTh. [IpaBuiio paBHOBECHS phlyara.
[IpumeHeHne mnpaBuiia paBHOBecUsl pblyara K OJoky. «3onotoe mnpaBuiio» mexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunernueckas n noreHunainbHas 3Heprus. [IpeBpanienue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopmusie pabomsl u onvimol.

1. Ompenenenrie pabOTHl CHJIBI TPEHHWS TPU PABHOMEPHOM JBMKEHMHM Tella IIO0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HWccnemoBanue yciaoBHiA paBHOBECHS pblyara.

3. WMsmepenne KITJ] HakTOHHOH TTOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS] MEXaHUYECKOU YHEPTHUH.

oouhkwdE
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Pa3znen 6. TensioBbIe SIBJIEHH.
OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KUHETUYECKON TEOpUH CTpOEeHUs BeliecTBa. Macca
nu pasMepH aTOMOB 158 MOJ'IeKy.]'I. OHLITBI, HOHTBep)KJIaIOH_[I/Ie OCHOBHBIC ITIOJIOKCHU A
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.



Mogenu TBEPAOTO, KUIAKOTO U Ta3000pa3HOro COCTOSHUH BemiecTBa. Kpucrammyeckue u
amopdusbie Tena. OOBICHEHHE CBONCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TET Ha OCHOBE IMOJIOKEHUN
MOJIEKYJISIpHO--KMHETHYeCKOM Teopuu. (CmaunMBaHHME M KalWUIIpHbIE sABJIeHUsA. TemnaoBoe
pacUIMpEHNE U CKATHE.

Temneparypa. CBsA3b TeMmIepaTypbl CO CKOPOCTbIO TEIUIOBOI'O JBMXKEHMSI YACTHII.
Buytpennsis sneprusi. CnocoObl U3BMEHEHUs BHYTPEHHEH SHeprun: Terionepeaya U COBepIIeHNe
paboTsl. Bus! Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIUS, U3IIyUYEHUE.

KonuuectBo TemnoTsl. YienbHas TEMJIOEMKOCTh BeleCTBa. TemiooOMeH U TeraoBoe
paBHOBecHe. YpaBHEHHE TemyioBoro OanaHca. IlnaBieHune M OoTBepleBaHUE KPUCTAIIMYECKUX
BEIIeCTB. YeibHas TeIuioTa IuiaBieHus. [lapooOpazoBanue u KoHueHcanus. Mcmapenue.
Kunenne. VYnenbHas Ttemnora napooOpa3oBaHusA. 3aBUCHUMOCTb TEMIEpaTypbl KHUIIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpunmuner  pabotsl TerwoBbix asurareneid KIIJ[ TemmoBoro nBurarens. TemsoBble
JIBUTATEIH U 3aLIUTa OKPYKarOUIeH Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALLEHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpauuu.

1. HabGmonenne 6pOyHOBCKOTO JIBUKEHUSI.

Habmonenue nuddysun.

Habumronenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

Habmtoienue TemnoBoro paciuvpeHus Ted.

V3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.

Buae! renonepenaun.

OxJaxJieHue Ipu COBEPLIEHUN PaOOTHI.

Harpepanue npu coBepiieHNN padOThl BHEIIHUMU CUJIAMHU.

10 CpaBHeHuE TEIIIOEMKOCTEN Pa3InYHBIX BEILECTB.

11. HabGmroneHre KumeHus.

12. HaGnroieHre mocTOsSTHCTBA TeMITepaTyphbl P TIJIaBJICHUU.

13. Mojienu TEeIIOBBIX ABUTATENIEH.

Jlabopamopuwie padomol u onvimel.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSL.

OneITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 10 HAOJIOIEHUIO TEINIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TEN.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIThI, JEMOHCTPUPYIOLME 3aBHCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béMma Hu

HarpeBaHus WINA OXJIaXKICHUS.

6. IlpoBepka THUIOTE3Bl JIMHCWHON 3aBUCUMOCTH JIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaOmronenue M3MeHEHMs BHYTPEHHEW SHEpruu Tejla B pe3ysbTare TeIulonepenadu u
palboThI BHELIHUX CHJL.

8. HccnemoBanue siBIeHHUS TETIOOOMEHA PU CMEIIMBAHUH XOJIOTHON M TOPSTUEH BOIBI.

9. OmnpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpH TemaooOMeHe C
HarpeThiM METATMYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. VccnemoBanue mporiecca NCIapeHHs.

12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.

13. Onpenenenne yaenpHON TETUIOTHI ITABJICHHS JIbIA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

CoNoORWN

arONE



Onexrpuzanus Ten. [[Ba pona anekTpuueckux 3apsaoB. BzaumoneicTBue 3apsyKeHHBIX TEL.
3akon Kynona (3aBUCMMOCTb CHUJIBI B3aWMOJEUCTBUSA 3apsDKEHHBIX TET OT BEJIMYMHBI 3apsAI0B U
paccTOsTHUS MEX]y TEIaMH).

OnekTpuueckoe mnoje. Hanpssk€HHOCTh 3yiekTpuyeckoro mnoiis. [IpuHimun cynepno3unuun
IIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu nsnekTpuuecKux 3apsoB. DJEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue
aTtoMa. [IpoBOTHUKM U TUAJIEKTPUKU. 3aKOH COXPAaHEHUs IEKTPUUECKOrO 3aps/ia.

DONEeKTpUYeCKUid TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa. VICTOYHUKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS SJEKTPUUECKOTO TOKa (TEIJIOBOE, XHMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKHUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OlekTpuueckoe Hampsbkenue. ComnpoTUBICHUE
MPOBOAHMKA. YJENbHOE CONpOTHUBIECHHWE BemecTBa. 3akoH Owma ainsi  yyacTka LeTu.
[TocnenoBarenbHOE U MapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

PaboTta u MOIIHOCTD 3JEKTpUUYECKOT0 ToKa. 3akoH Jxoyna—JleHna. Dnekrpudyeckue enu u
NOTPEOUTENH IEKTPUUECKOM 3HEprUU B ObITy. KOpoTKO€ 3aMbIKaHueE.

[TocrosinHble MarHuThl. B3anMopelcTBUE€ MOCTOSHHBIX MAarHUTOB. MarHuTtHoe IIoJie.
MarunuTtHoe nosie 3emMlId U ero 3HayeHue JIs *Ku3HU Ha 3emie. OnbIT Dpcrena. MarHutHoe nosie
JIEKTPUYECKOT0 ToKa. [IpMeHeHne 3MeKTpOMarHUTOB B TeXHHUKE. [[eficTBEe MarHUTHOTO MOJIA
Ha [POBOJHUK C TOKOM. OJIEKTPOJBUraTeilb IOCTOSHHOTO Toka. Mcrnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness.  SIBieHue  anekTpomMarHuTHOM  mHAykuuu. IlpaBuio  JleHua.
Onekrporenepatop. CrnocoObl TOMyYEHHUs JJIEKTPUYECKOM SHEPruu. OJEeKTPOCTAHLIUK Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHCPTHH.

Hemoncmpayuu.

1. Dnexrpuzanus Tei.

JIBa poja aNEeKTpUYECKUX 3apsaI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DnekTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsJI0B.

[TpOBOAHMKY U TUIIEKTPUKHU.

MonenupoBaHue CUJIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

W cTOYHMKY TOCTOSIHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

0. DnexkTpu4ecKuii TOK B KHUJIKOCTH.

11. T'a30BbI# pa3psi.

12. 3mepenue cuiibl TOKa aMIepPMETPOM.

13. M3mMepeHue 2IeKTPUIECKOT0 HAPSHKEHHS BOIETMETPOM.

14. PeocTat 1 Mara3uH CONpOTHBICHUN.

15. BzaumoielicTBiE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU Pa3AeNiCHUs MOJTIOCOB MarHUTA.

17. MoaenupoBaHre MAarHUTHBIX MOJIEH TOCTOSSHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJe TOKa. DJIEKTPOMArHuT.

20. [IeficTBME MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

21. DnexTpoIBUTATENh MOCTOSTHHOTO TOKA.

22. ViccnenoBanue SIBJICHHS SJICKTPOMArHUTHON HHIYKITUH.

23. OmbiTer Dapanes.

24. 3aBUCUMOCTD HaIPaBIICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBH €0 BOZHUKHOBEHHUSI.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1. OmnbITHl O HAOTIOICHUIO YTIEKTPU3AINH TEJI MHIYKIIMEH U TIPH COMTPUKOCHOBEHUH.
2. HWccnenoBanue AeWCTBUS AIEKTPUUYECKOTO MOJISI HA TPOBOJAHUKH M TUIIIEKTPUKU.
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COopxka u mpoBepka paboThl IEKTPUUECKOM LEMH MOCTOSTHHOTO TOKA.

W3mepeHne u peryampoBaHUe CHIIbI TOKA.

N3Mepenne U perynmpoBaHUe HaAPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS

pe3UCcTOpa U HANPSKEHUS HA PE3UCTOPE.

7. OmnbIThl, JEMOHCTPHUPYIOIIME  3aBUCHMOCTb  JJIEKTPUYECKOTO  COMPOTHUBIICHUS
IIPOBOJIHUKA OT €0 JUIMHBI, IJIOMIAU IIONEPEYHOT0 CEYEHUS U MaTepHaIa.

8. IlpoBepka mpaBuia CIOKEHHs HAMPSHDKEHUN TPU MOCIEI0BATEIIbHOM COSAMHEHUU ABYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AMEKTPUUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACISEMOM Ha PE3UCTOPE.

12. VccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO Yepe3 JIAMIIOUKY, OT HAIPsHKEHHS Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.

15. U3syyeHne MarHUTHOTO TIOJNS TMOCTOSIHHBIX MAarHUTOB TIpU WX OOBEAWHCHUH W
pa3lieJIeHUN.

16. MccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI B3aUMOACHCTBUS KATYIIKU C TOKOM H
MarHuTa OT CHJIbl TOKA M HAIIPpABJICHUs TOKA B KaTYIIKE.

18. U3yyenue neiicTBUS MAarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue paboThl SJEKTPOIBUTATEIS.

20. Nsmepenue KI1/] anexktpoaBuraTenbHOM YCTaHOBKH.

21. OnBITEI IO HCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIIMH: HCCIIEAOBAaHHE

M3MEHEHUH 3HAYEHUs U HallpaBJIECHUS NHIYKIMOHHOTO TOKA.

ook w
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Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanudeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JIB)KEHMs. PaBHOMepHOE IIpsMOJIMHEWHOE JBHKeHHe. HepaBHomepHOe
NpsIMOJIMHENHOE nBWKeHuEe. CpenHsAs M MIHOBEHHAs CKOPOCTh Teja IpU HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHeHoe aBukeHne. CBoOogHOoe nmajaeHue. OnbIThl
[Nanunes.

PaBHOMepHOE aBMXKEHHME MO OKpyx)HOCTH. Ilepron u dactora oOpamieHus. JIuneitHas u
YTJI0Bast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH Herorona. Bropoi 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMS: CWJIa TPEHUs CKOJIBKEHUS, CHJIA TPEHUs
IIOKOS1, APYTHE BUABI TPEHUS.

Cuna TsKecTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHE CBOOOJHOIO MaJeHUs.
JIBuxenue mianet Bokpyr Connua. IlepBas kocmudeckasi ckopocTb. HeBecoMocTh U meperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOGCOMIOTHO TBEPI0E Teno. PaBHOBecHe TBEPAOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3menenne mmmyinbca. Mmnynsc cuibl. 3aKOH COXpaHEHMsI MMITYJIbCA.
PeaxkTnBHOE ABMKEHME.

Mexanuueckass paboTa MU MOLIHOCTb. PaboTa cuil TSHKECTH, yNpYrocTH, TpeHus. CBs3b
sHepruu U pabotel. [loTeHuManpHas SHEPrusl Teja, MOJHATOTO HAaJl MOBEPXHOCTHIO 3EMIIH.
[ToreHunanpHas 3Heprus cxatol npyxxuHbel. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKOW SHEPTHH.

Hemoncmpayuu.
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Habmonenne MexaHMYeCKOro ABMKEHHS TeJla OTHOCUTENFHO PAa3HbBIX TeNl OTCUETA.
CpaBHEeHHME MYTEW W TPACKTOPUM IBHXKEHUS OJHOTO M TOTO K€ TeJla OTHOCHUTEIIBHO
pPa3HBIX TEJl OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue NpU3HaKOB PaBHOYCKOPEHHOIO JIBUKCHHUSL.

Habmroienue 1BH>KeHUs Tella o OKPYKHOCTH.

HabumronneHne MexaHUUYECKUX SIBICHUH, IPOUCXOAAIUX B cucTeMe orcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTEIHLHO KaOuHeTa PU3UKU.
3aBUCHUMOCTb YCKOPEHMS TeJla OT MaccChl TeJla U IEUCTBYIOIIEH Ha HETO CUJIBI.
Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEII.

M3menenue Beca Tena Npyu yCKOPEHHOM JIBUKECHUH.

. Ilepenaya umnysbca npyu B3auMOJICHCTBUHU Tell.

. IIpeobpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUHU TEIL.

. CoxpaHeHune uMIysbca IpyU HEYIPYTroM B3aUMOIEHCTBHUH.

. CoxpaHenue uMmnysibca Ipu abCOIOTHO YIIPYroM B3aUMOJICHCTBUH.

. HaGnroieHne peakTUBHOIO JBUXKEHUSI.

. CoxpaHeHne MEXaHUYECKON IHEPTUU ITPU CBOOOTHOM IMAJICHUM.

. CoxpaHeHne MEeXaHUYEeCKOMN SHEPruy MpU ABMXKEHUH TeJla MO JeHCTBUEM IPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1.

2.

o~

10.

11.

KoucTpynpoBanue Tpakta Ajisi pa3roHa M JalbHEHIEro PaBHOMEPHOIO IBUIKCHHUS
[IapuKa uJjin TCICIKKHU.

Onpenenenue cpeqHEl CKOPOCTU CKOJBXEHHUS Opycka WIM ABWKCHHUS IIapUKa IO
HAKJIOHHOM TJIIOCKOCTH.

Onpenenenue yCKOpPeHHsI Tela HpPU PABHOYCKOPEHHOM JABM)KCHHHM IO HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM JBHKEHHH 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka runotessl: €ciau MpU PpaBHOYCKOPEHHOM JIBHKEHUH 0€3 HAa4albHOW CKOPOCTH
IIYTU OTHOCATCA KaK psAa HEYETHBIX YUCCII, TO COOTBETCTBYIOIIHEC ITPOMEIKYTKHU BPEMCHHA
OJIMHAKOBBI.

I/ICCHGI[OBaHI/IC 3aBUCUMOCTH CHWJIBI TPCHHUA CKOJIBXKCHUA OT CHJIbI HOPMAJIbHOI'O
JTaBJICHHUSL.

Onpenenenne ko3P huieHTa TPEHUSI CKOIBKCHHUS.

Ornpenenenne )KECTKOCTU MPYKUHBI.

Onpenenenne paboOThl CHJIBI TPEHHUS TPU PABHOMEPHOM JBMKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

Ornpenenenne pabOTHl CWIBI YIOPYTOCTH TPU TOABEME Tpy3a C HCIOIb30BaHUEM
HEMOJIBUYKHOTO U MOJBHKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckne KoJ1e0aHNS H BOJIHBI.

Konebarenbnoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHMI: TEPHUOJ, 4YacToTa,
aMIuTyna. MareMatuueckuil W NPYKUHHBIM MadTHUKU. [IpeBpamieHue »sHeprum mnpu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue konebanus. BeiHyXIeHHble KoneOaHusi. Pesonanc. MexaHWYeCKHE BOJHBIL.
CBolicTBa MeXaHMYECKUX BOJH. [IpoosibHBIE ¥ TONIEPEYHBIE BOJIHBL. [[JTMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4ecKkre BOIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1.

2.
3.
4

Hab6nronenue xonebanuii Ten moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BeIHYKIEHHBIX KoJIe0aHUH U pe30HaHCA.

PacrnipocTpanenue mpo0abHBIX U MMONIEPEYHBIX BOJIH (HA MOJIEIH).
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5. HabmioneHnue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUI pE30HAHC.
Jlabopamopuvie pabomul u onvimel.
1. Ompenenenue 4acTOTHI U NIEpUOAa KOJeOaHUNH MaTEMaTUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4YacTOTHI U IEpHOJa KOIeOaHUH PY>KUHHOTO MasTHUKA.
3. HccnenoBaHue 3aBHCHUMOCTH NepuoAa KoJeOAHUU MMOJABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. VccnepoBaHue 3aBUCMMOCTH TEpUOAa KOJIeOaHHI MPYKMHHOTO MasTHHKAa OT MAaccChl
rpysa.
5. IlpoBepka He3aBHUCHUMOCTU Mepuoja KosiebaHWil rpys3a, MOABEIIEHHOTO K HHUTU, OT
Macchl Ipy3a.
6. OmbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD Mepro/ia KojJeOaHui MpyKUHHOTO MasiTHUKA
OT Macchl Ipy3a U )KECTKOCTHU NPYKUHBI.
7. W3mepeHue ycKOopeHHUs] CBOOOIHOTO Ma/ICHUSI.
Pa3nes 10. Di1eKTpOMarHuTHOe 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX
BosiH. [llkana 351eKTpOMAarHUTHBIX BOJH. Vcrnoiab30BaHME 3JE€KTPOMAarHUTHBIX BOJH JUIsl COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. W3ydeHwue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOUIIBLHOTO TenedoHa.
Pa3nes 11. CBeToBble sIBJICHUS.
JlyueBas mogmenb cBera. Mcrounuku cBera. lIpsMonuHelHOe pacHpoCTpaHEHHUE CBeTa.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBera. [loaHOe BHYTpeHHEe OTpaskeHUE CBETa.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B OTHYECKUX CBETOBOJAAX.
Jlunza. Xonm nyuedt B smu3e. OnTHueckas cucrteMa (QoroanmapaTa, MHKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue Genoro ceeta B crekTp. OnbiTel HptoToHA. ClioXkeHHe CIIeKTPaIbHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpavyuu.
1. IIpsmonuHeitHOE pacnpocTpaHEHHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
ITpenomiieHue cBera.
ONnTHYECKUN CBETOBOI.
Xon syuelt B coOuparomiei Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yeHnne n3o0paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun nelictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mopnens rnasa.
11. Paznokenue 06emoro cBeTa B CIIEKTP.
12. Tlony4enue 6enoro cBera npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimul.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPasKEHUs CBETOBOT'O JIydya OT YIJjla MajeHuUs.
2. HzydeHue xapakTepUCTHK H300paKeHUs TIpeMETa B IIIOCKOM 3epKaJie.
3. MHccnenoBanue 3aBUCMMOCTH yIJjla NMPEOMIICHHS] CBETOBOTO Jy4a OT yIJia MajeHus Ha
IPaHULIE «BO3LYX—CTEKIION.
4. TlomyueHue n300paskeHUI ¢ TOMOIIBIO COOMpArOIEH TUH3BI.
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Onpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHUJIBI COOMpPAIOIEi TUH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.
7. OnpIThl MO BOCHPUSATHIO LBETa MPEIMETOB IMPH UX HAONIONEHHUH 4Yepe3 LBETOBHIC
(UITBTPHL.

Pa3nen 12. KBanToBble fiBJIeHUS.

Oneitel Pezepdopaa u mnanerapHas moaens atroma. Moxens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOoCcTh. Aunbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sIpa.
Hyknonnas ™ogens aromMHoro sapa. M3orombsl. PannoaktuBHbIE mnpeBpamieHud. llepuon
noJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakuyy. 3aKOHBI COXPaHEHMsI 3apsiIOBOTO U MAacCOBOI'O UMCEN. DHEPIHs CBA3U
aTOMHBIX szep. CBsA3b Macchl U SHepruu. Peakuuu cunTe3a u AeneHus saep. MIcTouHuku sHepruu
Connua u 3B€37.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3JIyYE€HUIN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHs U TOTJIOLIEHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CrnexTp BomopoJa.

Habumonenue tpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyICHHH.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimeol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYYECHHUS.

2. HccnemoBanue TPEKOB: HM3MEPEHHME HHEPTrUU YACTHUIBI 10 TOPMO3HOMY NyTH (MO

¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-0000 AN MOIYIb.

[ToBTOpUTENHHO--0000IAIONTNIT MOYJIb MPEAHA3HAYEH I CUCTEMATH3AIUN 1 000011IeHus
NPEIMETHOTO COJCPIKAHUS U OIBITA JIEATEIFHOCTH, TPUOOPETEHHOTO MPH W3YUYEHHH BCETO Kypca
bu3nky, a Takke AJS MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY MO (U3MKE IS
00y4aromuxcsi, BBIOPaBIIUX 3TOT y4€OHBIN IPEIMET.

[Tpyu n3yueHun JaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI AEATEIBHOCTH,
Ha OCHOBE KOTOpBIX OOEcleunBaeTcsi JOCTHKEHHME MPEIMETHBIX U  METalpeIMETHBIX
IUIAHUPYEMBIX pe3yJbTaToB oOO0y4deHHs, (HOpPMUPYETCS €CTECTBEHHOHAay4yHass IPaMOTHOCTB!
OCBOEHHUE HAayYHBIX METOJIOB UCCIIEJOBAHMS SIBJICHUM MPUPOBI U TEXHUKH, OBJIJICHUE YMEHUSIMU
OO0BSACHATH (hM3MUECKUE SBICHUS, TMPUMEHSS MOyuYeHHbIE 3HAHUS, pellaTh 3aJa4d, B TOM 4HCIe
KaueCTBEHHbIE M SKCIIEPUMEHTAIbHBIE.

[TpyHIMNIMAIBHO NEATENBHOCTHBIN XapaKTep AAHHOTO pas3fella Pealu3yeTcs 3a CYET TOro,
4yTO 00yUaroluecs BHIMOIHIIOT 33aHNs, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE TOJY4YEHHBIX 3HAaHUH PAaclo3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SBIICHHS B
OKpY’Karollel MPUpOo/Ie U OBCETHEBHOM JKU3HH;

UCIOJIb30BaTh HAyYHbIE METOBI MCCIEOBaHUS (DU3NYECKUX SIBICHUH, B TOM YHUCIE IS
MIPOBEPKHU TMIIOTE3 U MOJIYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayuyHble OCHOBBI HauOoJiee BAKHBIX JIOCTUKEHUH COBPEMEHHBIX TEXHOJOIHH,
HaIpuMep, MPaKTUUYECKOr0 MCIIOIb30BaHUS Pa3IMYHbIX UCTOYHUKOB YHEPIMHM HAa OCHOBE 3aKOHA
IIPEBPALIEHMS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.

1S

S awNE
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

N3yuenne ¢Qu3ukm Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHWsS HaIpaBiIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.
B pesynbrare wusyuyeHus (GU3MKM Ha YpOBHE OCHOBHOTO 00IIero ooOpazoBaHus y

oOyuaromierocst Oynyt c()OpMUPOBAHBI CICAYIOIINE INYHOCTHBIE PE3YNIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

® - IPOSBJICHUE MHTEPECa K UCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKONM (hU3NUECKOM
HayKH;

® - [ICHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCUMCKUX y4EHBIX--(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

® - TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKICHHH OOILIECTBEHHO 3HAYMMBIX U ITHUECKHX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHIKECHUN (PU3UKH;

® - OCO3HAaHHE BAJXHOCTU MOPAIBHO--3THUYECKUX IIPUHLUIIOB B J€ATEIbHOCTH YUYEHOTO;

e 3)3CTeTHYECKOT0 BOCIIUTAHMS:

® - BOCIPHITHE JCTETUYECKHX KauyecTB (PU3NYECKON HAyKd: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

® - OCO3HaHWE LEHHOCTH (HU3NYECKOH HAyKHM KaK MOIIHOTO WHCTPYMEHTAa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEN COCTABIIAIOLIECH KYJIBTYPBI;

® - pa3BUTHE HAy4HOIl TI0003HATENILHOCTH, HHTEPECca K UCCIIE0BATEIbCKOMN IeATEIbHOCTH;

5) dopmMupoBaHNs KYJbTYPbI 310POBbS H IMOLMOHAJBHOIO 0J1arONOJIyYHA:

® - OCO3HAHME LIEHHOCTH 0E30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIIOTUYECKOM MUPE,
BaYKHOCTHU MpaBUJI 0€30I1aCHOr0 MOBEJIEHUS Ha TPAHCIIOPTE, HAa JOPOrax, C ANEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUAX;

e - chOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke
IpaBa y Ipyroro 4ejioBeKa;

6) TpyaoBoro BocnuTaHus:

® - aKTHMBHOE y4yacTH€ B PEIICHHH NPAKTHUYECKUX 3aJad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alK, ropoja, Kpas) TEXHOJOIHUECKOW U COLMAIbHON HaNpaBIEHHOCTH, TPEOYIOIUX
B TOM 4HCJI€ U (U3NUECKUX 3HAHU;

® - HHTEpecC K MPaKTUUYECKOMY U3YUEHUIO MPO(pECCUid, CBI3aHHBIX C PU3UKON;

7) 3K0IOTHYECKOT0 BOCTIMTAHMSA

e - OpHUEHTalMs Ha NpPUMEHEHHE (U3NYECKUX 3HAHUW [UIsl pelieHus 3aaad B oljactu
OKpY’Karollen cpesbl, IIIaHUPOBAHUS MTOCTYIIKOB U OLIEHKHU MX BO3MOYKHBIX MOCIEACTBUM AJIst
OKPY’KaIOILEN CpEebl;

® - 0CO3HaHHUE II100aTbHOI0 XapaKTepa dKOJOTHUYECKUX POOIeM U MyTel X pelIeHMs;

8) aganTannu K M3MEHAIOIIMMCS YCJIOBHUAM COUMAJIBLHOI M IPUPOIHON CpeAbl:

® - TMOTpeOHOCTh BO B3aUMOACWUCTBUM TPH BHIIOJIHEHUU MCCIEJOBAHUH M IPOEKTOB
(bu3nuecKoil HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAaKTUUYECKYIO 1€ATEIbHOCTb;

e - 1OTpeOHOCTH B (POPMUPOBAHWU HOBBIX 3HAHWM, B TOM uyHclie (OPMYJIHPOBATh HIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

e - oco3HaHHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - [UIAaHHPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHNN HOBBIX (PU3UUECKUX 3HAHUI;

® - CTpeMJICHHE aHAJM3UPOBATh U BBISABIATH B3aMMOCBS3H IPUPOJIbI, 0OIIECTBA U IKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PUZNYECKUX 3HAHMIA;

® - OLEHKAa CBOMX JACWCTBUH C YYETOM BIUSHUS Ha OKPYKAIOUIYIO CpENy, BO3MOXKHBIX
r7100aNbHBIX MOCIIEACTBUH.
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METANPEAMETHBLIE PE3YJIbTATDBI
B pesynbrare ocBoeHHMs TMporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHusi y oOyugatomerocss Oyayr cQOpMUPOBaHBI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOLIME TO3HABaTelIbHbIE YHUBEpPCAJIbHbIE Yy4YeOHbIE JEMCTBHS, KOMMYHUKATHBHbBIE
VHHUBEpPCAIbHBIC yUeOHbBIE ICUCTBUS, PETYISTUBHBIC YHHBEPCATbHBIC yUCOHbBIE ICHCTBUS.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
bazoBble Jjornueckue JeicTBUSA:

BBIIBJIITH M XapaKTEPHU30BaTh CYIIECTBEHHbBIC IPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIECTBEHHBIH MPU3HAK KJIacCU(UKAIMN, OCHOBAHUS sl 0000IIEHHS 1
CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHBOPEYUS] B pacCMaTpUBacMbIX (pakTax, JaHHBIX U
HaOJIOICHUAX, OTHOCAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISBJIATH NPUYMHHO--CIICACTBCHHBIE CBSA3M IPHU HM3YYCHHH (PU3NYECKUX SIBICHUH M
IPOLIECCOB, JeNaTh BBIBOJBI C HCIOJB30BAaHUEM JCIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOYEHHUH, BBIABUTATh TUIIOTE3HI O B3aUMOCBS3AX (PU3NUYECKUX BEINYMH;
CaMOCTOSITENIHO BBIOMpATh crioco0 perieHus yueOHoi ¢puznueckoi 3a1aun (cpaBHEHUE
HECKOJIbKMX BapHaHTOB pEUICHHWs, BBHIOOP HauOosiee TMOAXOJAIIEIO C  y4ETOM
CaMOCTOSATEIILHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBareibcKue AeiCTBHUA.

HCII0JI30BaTh BOIIPOCHI KAK MUCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNUS;

MPOBOAUTH MO CAMOCTOSITENIbHO COCTABICHHOMY IUIaHY OTBIT, HECIOXKHBIN (hHU3HUECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UMUECKOTO SIBICHHUS,

OLICHMBATh HAa TMPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OPMALHUIO, MOJYYCHHYIO B XOJe
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (opMynupoBaTh  000OIIEHHS W  BBIBOJABI IO  pe3yibTaraM
POBEIEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICOBAHNUS;

IIPOrHO3UPOBATh BO3MOXKHOE JlajibHEHIIee pa3BUTHE (PU3NYECKUX IPOLECCOB, a TaKkKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHATHh PA3JIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl TPH TOUCKE U OTOOpE
nH(GOpPMaIIMU WIH JAaHHBIX ¢ YUETOM MPeAoKeHHOW yueOHoM (hru3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MH(OPMAIIUIO PA3THYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAaIbHYIO (OpMYy TMpeAcTaBleHUs HHPOpPMAIUH U
WJUTIOCTPUPOBATh pEIIaeMble 3aJa4l HECIOXHBIMU CXEMaMH, JharpaMMaMiu, HHOU
rpaduKoi U UX KOMOMHAITUSMU.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

B XOJ€ 0O0CyXJeHus ydyeOHOro MaTepuana, pe3yJbTaToB J1a0OpaTOpHBIX pPadOT H
MIPOEKTOB 3aJ1aBaTh BOIPOCKHI IO CYIIECTBY OOCYX/IaeMOU TeMbl U BBICKA3bIBATH HJICH,
HaIleJICHHbIE Ha pellieHUe 3a/1a4l U MoAJIepKaHne OJ1aroKenaTeIbHOCTH OOIIeHNUS;
COMOCTARJISITH CBOM CYXICHHSI C CYXKICHUSMH JAPYTUX YYaCTHUKOB JTHAJIOTA,
0OHapYXUBATh PA3ININE U CXOJCTBO MO3UITUH;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOMMYHO  TPEACTaBISATh  PE3YNbTaThl  BHIMOJHEHHOTO  (DU3MYECKOTO  OMBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, TPOCKTA);

MOHUMATh U MCIIOJIH30BATh MPEUMYIIECTBA KOMAaHAHON U UHIUBUAYATHHON pabOTHI IPH
pelIeHnH KOHKPETHON (U3UUECKOM MPOOIeMBbI;

NPUHUMATH IIEJTM COBMECTHOW JCSATCIILHOCTH, OpPTaHW30BBIBATH JEHCTBUS TIO €€
JOCTIIKEHHIO: PacTpe/IeNIATh POJH, OOCYKAAaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JFOCH;
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BBITIOJHATh CBOKO 4acTh pabOThI, JAOCTUTAs KAUYECTBEHHOTO pE3yNbTara IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOM JCUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;
OILICHMBATh KaU€CTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIILHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSL.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA
Camoopranu3anus:

BBISBIISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYaIUSX, TPEOYIOMIMX JJIsl peIIeHUs
bu3nUecKux 3HAHUMH;

OPHEHTHPOBATbCS B PA3NUYHBIX MOAXOJAaX HPUHATUS pPEHICHUH (MHIMBHIyaIbHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHHUA TPYIIIOi);

CaMOCTOSATENIFHO COCTAaBJIATh AITOPUTM peIleHHS (HU3MYECKOH 3a7aud WM IJIaHa
UCCIEIOBAaHUA C YYETOM MMEIOMIUXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeAiaracMble BApHAHTHI PEILICHUI;

JieTaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbII HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeylaraTh IJ1aH €€ N3MEHEHNUS,

OOBSACHATH MPUUYUHBI TOCTHKEHUS (HEAOCTHIKEHUS) PE3yIbTaTOB JIEATEIbHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHUCIIE B XOJI BBINOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUSI WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, HM3MEHUBILIMXCS
CUTyallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTA LEJIN U YCIOBHIM;

CTaBUTb ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAy4YHYIO
TE€My, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO HAa OMIMOKY HpU pelieHuH (U3MYEeCKUX 3ahady WIH B
YTBEP)KJICHUSX Ha HAyYHbIE TEMbI M TAKOE e MPaBo APYIroro.

INPEJIMETHBIE PE3YJIBTATbBI
K koHny oOyueHust B 7 KJjacce NpeiMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCMOJIb30BaTh MOHATHS: (U3MUECKHE M XUMHMUYECKHE SIBIICHHs, HaOIIOJeHHUE,
HKCIEPUMEHT, MOJEJb, TMIIOTE3a, CAWHUIBI (PU3UUYECKUX BEIMYHH, aTOM, MOJIEKyJa,
arperaTHbI€ COCTOSIHMSI BelecTBa (TBEpPIOE, >KHIKOE, Ta3000pa3HOE), MEXaHHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  NpPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYyIOIIAs cuia, Aeopmanus (ymnpyras, IUIaCTHYECKasl), HEBECOMOCTb,
COOOLIa0IIUECs COCYIbI;

paznuuath siBiaeHus (muddy3usi, TEIOBOE IBMXKEHHE YAaCTHI] BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JIBUJKEHUE, MHEpLHs, B3aUMOJEICTBHE Tel, paBHOBECHE
TBEPJIBIX TEJl C 3aKPEIUIEHHOM OCBIO BpallleHUs, Iepeiada JJaBiIeHUs: TBEPIbIMU TEIaMH,
KUAKOCTAMM M Tra3aMu, aTMoc(epHOe JaBlIeHWE, IIJIaBaHUE Tel, IHpPEeBpalleHUs
MEXaHUYECKOM HEPruu) M0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE M3YUYEHHBIX (PM3MUECKUX SIBICHUH B OKpYXarollleM MHpe, B
TOM Yucie (QU3NYECKUe SBJICHHUS B IMPHPOJIE: MPHUMEPHl IBMXKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOM W HEKHWBOW NPHUPOJE, NEUCTBHE CWIBI TPEHHS B IPUPOJE H
TEXHUKE, BIMSHUE aTMOC(HEPHOro IaBleHHs Ha JKMBOM OpraHusM, IUIaBaHHE PbIO,
pplyard B TeJ€ 4YEJIOBEKa, MPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 33/7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOICTBA (MPU3HAKHM) (PU3HUYECKUX SIBJICHUH;

OIMCHIBAaTh W3YYECHHbIE CBOMCTBA TeN W (PU3UUECKHE SIBICHUS, UCIIONb3Yysd (PU3NUECKUE
BEJIMYMHBI (Macca, 00BEM, MIOTHOCTH BELIECTBA, BpEeMS, IYTh, CKOPOCTb, CpPEIHSS
CKOpOCTh, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC Teja, Cuila TPeHUs, JaBieHue (TBEPAOro
Tena, XUAKOCTH, Tas3a), BbITAJIKHUBAIOIIAs CHUJIa, MeXaHWdeckas paboTa, MOIIHOCTD,
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IUIEYO CHJIBI, MOMEHT CHJIBI, KOX((HUIMEHT TMOJE3HOro JEeHCTBUS MEXaHHU3MOB,
KMHEeTHYecKass M TOTEHIMalbHAs SHEprusi), Mpu OMHCAHUU MPABUIBHO TPAKTOBATh
(bu3uUecKuil CMBICI HCIIONB3YEMbIX BEJTHUUH, UX 0003HAYCHUS U €IUHUIIBI (PU3NIECKUX
BEJIMYMH, HaXOAWUTHb (DOPMYIbI, CBS3bIBAIOUINE JAHHYIO (PU3WYECKYI0 BEJIUYUHY C
JOPYTUMH  BEITUYMHAMH, CTPOUTH TpPadUKU H3YYCHHBIX 3aBUCHUMOCTEH (HU3NYECKHX
BEJINYMH;

XapaKTepru30BaTh CBOMCTBA T, (PU3MUECKUE SBICHUS U MPOIECCHI, UCIOJb3Ys MPaBHiIa
CJIOKEHMSI CUJI (BJIOJIb OJIHOM MpsiIMOil), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena,
NpaBWJIO paBHOBecHs pblyara (0JI0Ka), <«30JI0TO€ TMPaBWIIO» MEXAHUKH, 3aKOH
COXpaHEHHMsSI MEXaHWYECKOW HSHEpPIruu, NpPU ATOM JaBaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTUYECKOE BBIPAXKEHHUE,

OOBSICHATH (PU3NYECKUE SIBICHUS, IPOLIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallUl  IPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  HNPUYMHHO-
-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BbSICHEHHE U3 1—2 TIOrMYecKuX 1IaroB ¢ onopoi Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3NUECKUX SABJICHHM, (PU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH;
pemiate pacu€THble 3amaud B 1—2 JeCTBHS, WCIONB3YSd 3aKOHBI M (POPMYJIBL,
CBsI3bIBaIOIIME (PU3MUECKUE BEIHMUMHBI: HA OCHOBE aHajM3a yCIOBHS 3aJaud 3alHUChIBaTh
KpaTKoe YCJIOBHE, MOJCTABIATh (PU3MUECKHE BETUYMHBI B (OPMYJIBI M IMPOBOIHUTH
pacuéTel, HaAXOAWTHh CIIPAaBOYHBIC MJAaHHBIE, HEOOXOAWMMBIE [UIsI pEIIeHUs 3ajad,
OLICHUBATh PEAIMCTUYHOCTD MOJTYYEHHON (PU3UUYECKON BETUUUHBL;

pacro3HaBath MpoOIeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOITH GU3NYECKUX METO/I0B,
B OIMCAaHUU HCCJIENIOBAHUS BBIICIATH MPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTESY),
pa3nuyaTth M UHTEPIPETUPOBATH IOJIYYEHHBIM pe3yjbTaT, HaXOAUTh OUIMOKH B XOJ€
OIBITA, J€JIATh BBIBOJIBI I10 €r0 PE3yJbTaTaMm;

IPOBOJUTH OTBITH 10 HAOIIONCHUIO (PU3MUYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB
Ten: (GopMynHpoBaTH MPOBEpAEMbIE MPEANONIOKEHHS, COOMpaTh YCTAaHOBKY U3
NPEIOKEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITMIOJHATH MPSMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MAcchl Tena, 00bEMa, CUIIbl U
TEMIEPaTypbl C MCIOJb30BAHHEM AaHAJOTOBBIX M HHU(PPOBBIX NPUOOPOB, 3aMUCHIBATH
MOoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOU a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
IPOBOJUTH HCCIEIOBAaHUE 3aBHUCHUMOCTU OJHOM (M3MYECKOl BENIMYHMHBI OT JIPYroil c
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH (3aBUCUMOCTH ITYyTH PaBHOMEPHO JBHXKYILEIrOCs
Tela OT BPEMEHU JIBHKEHUS Tella, CWIIBI TPEHHsI CKOJIBKEHHUs OT Beca Tella, KayecTBa
00pabOTKM MOBEPXHOCTEH Tel U HEe3aBUCUMOCTU CWJIbI TPEHHS OT IUIOUaIu
CONPUKOCHOBEHUS TEJ, CWJIBl YIPYTOCTH OT YUIMHEHHUS NPYKUHBI, BBITAIKUBAIOIICH
CHIBl OT 00B&Ma TMOrpy>KEHHOM dYacTW Tela W OT IUIOTHOCTH KHJKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTU Tela, OT TIJIyOMHBI, HAa KOTOPYIO IOIPYKEHO TEJO,
YCIOBUH IUIaBaHUS TeJl, YCJIOBMM paBHOBeCHs pblyara M OJOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4e€OHOTO HCCIIEIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHus, cielysd MpeIoKEeHHOMY IUIaHy, (PUKCHPOBaTh Pe3yJabTaThl MOJY4YEHHOMH
3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJE MPEUIOKEHHBIX TaONUIl U rpaduKoB, nenath
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIIEAOBAHUSA;

MPOBOAWTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTh BEIECTBa
JKUJKOCTH M TBEPIOTO Tella, CWila TPEHUs CKOJbXEHUSA, JaBJICHHE BO3/1yXa,
BBITAJIKMBAIOIIAs CUJA, JCHUCTBYIOLAs HAa IOTPYKEHHOE B KUIAKOCTh  TEIO,
KOA(p(UIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEeI0OKEHHON
UHCTPYKLUHU: TIPY BBIMOJIHEHUH M3MEPEHUN COOMpPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYMCIIATh 3HAYEHUE NCKOMOU BEJIMYNHBI;

coOioaTh MpaBWja TEXHUKM Oe30macHOCTH Tpu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHueM;
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e yKa3plBaTh NPUHIUNBI JEHCTBHS NPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, AMHAMOMETp, COOOLIAIOIINECS COCYAbI, OapOMETp, pbluar, MOJBUKHBIA U
HEMOABMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTH;

®  XapaKTepU30BaTh IPHUHLMIBI JEUCTBUS H3YYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpOM HAa MX oONMCaHUA (B TOM 4YHUCIE: IOAMMUIHUKHA, YCTPOWCTBO
BOJOIIPOBOJA, THUAPABIMYECKUM IIPECC, MAaHOMETpP, BBICOTOMED, IOPIIHEBOH HAacoc,
apeoMeTp), UCTOJb3ys 3HAHUS O CBOMCTBaX (DU3MYECKHX SIBIICHUH W HEOOXOIUMBIC
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

® [PUBOAWTH MpPHUMEPHl (HAXOAUTH HH(MOPMAIMIO O MpHUMEpax) MNPAKTUYECKOrO
UCTIONBb30BaHUS (PU3MUYECKMX 3HAHMKA B MOBCEJHEBHOM JKM3HH Il OOecredeHus
0e30I1acCHOCTH IpH  OOpalieHuu ¢ npudopaMM M TEXHUYECKMMHU YCTPOWCTBaMH,
COXpaHEHMsI 310pPOBbsi U COOJIIOJIEHUS HOPM DKOJIOTMYECKOTO IIOBEJCHUS B
OKpYKalolllei cpee;

® OCYIIECTBJISATh OTOOp HMCTOYHMKOB HWHPOpMauuu B VIHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUM U IIyTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHHUKOB BBIACIATH MH(POPMALIMIO, KOTOpAst SBJISAETCS MPOTHBOPEUYMBON
WA MOXET ObITh HEJJOCTOBEPHOM;

® CIIOJIb30BATh MPU BBITOJHEHUU YUEOHBIX 33aJaHUIl HAyYHO--IIOMYJISIPHYIO JIUTEPATypy
(u3UYECKOr0 COJIepKaHus, CIIPAaBOYHbIE MaTepuabl, pecypchl ceTu MHTepHeT, BlaaeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGOpPMALUM M3 OIJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

® C03/1aBaThb COOCTBEHHBIE KPAaTKHUE MHCbMEHHBIE U YCTHBbIE COOOIIEHUs Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMAMKU (PU3UUECKOr0 COJEpKaHUsA, B TOM 4HCIe IMyOIMYHO JIeNaTh
KpaTKue COOOILEHUsI O pe3ysbTaTax MPOEKTOB MM Y4€OHBIX MCCIIEIOBaHUM, PU 3TOM
IPaMOTHO  HUCHOJb30BAaTh M3YYCHHbIM MNOHATUHHBIA ammapaT Kypca (DU3HKH,
COIPOBOXAATh BBICTYIIJICHUE IIPE3EHTALUECH;

® [IpU BBINOJHEHUH Yy4EOHBIX MPOEKTOB M UCCIECIOBAaHMN pacupeensTh 00SA3aHHOCTU B
IPYyNIE B COOTBETCTBUU C IIOCTABIECHHBIMU 3aJja4aMH, CIEAUTDH 32 BBIIOJIHEHUEM IUIaHA
JEeICTBUI, aJeKBAaTHO OLIEHMBAaTb COOCTBEHHBIM BKJIAJ B JI€ATENbHOCTb T'PYIIIBI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJAECUCTBHE, YUUTHIBAsE MHEHUE OKPY/KAIOIIUX.

K koH1y 00y4enus B 8 kjiacce rnpeiMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH y OOYUAIOIIMXCSl YMEHUH:

® JCIOJIB30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHUKEHHE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSHUSI BEIIECTBA, KPUCTAJIMYECKHE M aMOp(HBIE Tena,
HaCBILICHHBI M HEHACBIIIEHHBIN Nap, BIAXHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JBUTATENb, AJIEMEHTAPHBIA AJIEKTPUUYECKHI 3apsjl, dJIEKTPHUUYECKOE
10JI€, IPOBOIHUKH U AUAJIEKTPUKH, TOCTOSHHBIN AIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

e pasnuyarh SBJIEHUS (TEIJIOBOE pacIIMpeHHE M C)KaTue, TeIulonepenada, TEIUIOBOE
paBHOBECHE, CMayMBaHWE, KaNWUISPHbIE SBJICHUS, HCHapeHue, KOHJEHcallus,
IUIaBJICHUE, KpUCTAJUIU3ALS (oTBepaeBaHue), KHUIIEHHE, Terioneperada
(TEemIonpoBOJHOCTh, KOHBEKLHUS, H3IY4EHHE), SJCKTPHU3aLUs TeJl, B3aUMOJICHCTBUE
3aps0B, ACUCTBHS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJCHCTBHE
MarHuToB, JE€WCTBHE MAarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAas
WHAYKIMS) 10 ONMCAHMIO HUX XapakTEepHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SIBICHUH B OKpYXarollleM MHpe, B
TOM uucie (uU3MUecKue SBJICHUS B NPUPOJAE: TOBEPXHOCTHOE HATSDKEHUE U
KaNWUISIPHBIE SBIEHUS B MPUPOJE, KPUCTALUIBI B mpupoie, usnydeHune CousHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHME POCHI, TyMaHa, WHEs, CHera,
JEKTPUYECKHUE SIBICHUS B aTMOC(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noje 3eMiH, Apeid MoarocoB, poiab MAarHUTHOTO IOJIS JUISL XKU3HU Ha 3emile, MOJIIpHOe
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CUSHUE, TpPH JTOM T[EPEBOJIUTH MPAKTUYCCKYIO 3a1ady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHUI;

OTHCHIBATh M3YYCHHBIC CBOWCTBA TN W (DH3UYECKHE SBICHUS, UCIIONB3YS (PUINISCKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS JHEPrusi, KOIUYECTBO TEIJIOTHI, YyIAeIbHAas
TEIUIOEMKOCTh ~ BEILECTBA, yJeibHas TEIUIOTa IUIABJICHUSA, YJAelbHas TEIioTa
napooOpa3oBaHus, yHAENbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MAIMHBI, OTHOCHUTEJIbHAs BIAXXHOCTh BO3/yXa, 3JEKTPHUUECKUN
3apsijl, CUiIa TOKA, SJICKTPUUECKOe HAIPsHKEHUE, COMPOTUBIICHUE TPOBOIHUKA, YACTHHOE
COIPOTHBIICHUE BEIIECTBA, Pa00OTa U MOIIHOCTH AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
NPaBUIBHO TPAKTOBATh (PM3MUECKUI CMBICT HMCIOIB3YEMbIX BEIWYHMH, 00O3HAYCHUS U
eAVHULBI (U3NYECKUX BEIUYHH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIINE JAHHYIO
(GU3HYECKYI0 BEIMYMHY C JPYTUMH BEIUYHMHAMH, CTPOUTH TpaQUKU H3y4SCHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEIUUMH;

XapakTepu30oBaTh CBOMCTBAa Tel, (U3MYECKHUE SBICHUS U TPOLECCH, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO--KHHETUYECKOM TEOpUM CTPOCHHUS BEIIECTBA,
MPUHIINI CYNEPIIO3UIINHU MOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsiia,
3akoH OMa ays yyacTka 1end, 3akoH Jxoyns—JIeHna, 3aKoH COXpaHEeHUsI SHEPTUH, TIPU
9TOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alKCHIBATh €0 MaTeMaTHYeCcKOe
BEIPAXCHHC;

OOBSACHATh (U3UYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyaui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYUHHO-CJICJACTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHWE W3 1—2 JIOTMYECKUX IIaroB C
ornopoi Ha 1—2 W3Yy4EeHHBIX CBOMCTBa (PU3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacu€THBIE 3a7aud B 2—3 JCWCTBHS, HCIONIB3YysSd 3aKOHBI M (POPMYIIBL,
CBs3bIBatOIIME (PU3MUECKUE BETMYHUHBI: HA OCHOBE aHAIN3a YCIOBUS 3aJ]a4l 3alHChIBATh
KpaTKOE YCIOBHE, BBISIBISITH HEJIOCTATOK JAHHBIX IS PEIICHUS 3a7add, BBIOMPATH
3aKOHBI ¥ (POPMYJIbI, HEOOXOTUMBIE IS €€ pellleHus, TPOBOAUTH PAacuéThl U CPAaBHUBATH
MOJTyYEHHOE 3HAUCHUE (PU3NICCKON BETUIHHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOITH (GU3NYECKUX METO/I0B,
UCTIONB3Ysl ONMCAaHWE WCCIICAOBAaHUS, BBUICIATH IPOBEPSIEMOE IPEIIOJIOKECHHE,
OIICHUBATh MPABUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, IENaTh BHIBOJIBI;
MIPOBOJIMTH OTIBITHI 110 HAOTIOACHHUIO (PU3NYCCKUX SIBIICHUH WIN (PU3HUECKUX CBOWCTB
Ten (KamwULIpHBIC SIBJICHUS, 3aBUCHUMOCTH JABJICHUS BO3/AyXa OT €ro oo0béMa,
TEeMIEPaTyphl, CKOPOCTU TPOIEcca OCTHIBAHUS U HATPEBaHUS MPHU M3ITYYSHHH OT IIBETa
U3NIydaromnie  (MOorJomaoiiei) MOBEpXHOCTH, CKOPOCTh HMCHApeHHsi BOABI  OT
TEMIEPAaTypbl KUAKOCTH M IUIOMIAAW €€ TIOBEPXHOCTH, OJIEeKTpU3alus Tel U
B3aWMOJICHCTBHE DSJIEKTPUYECKUX 3aps/IOB, B3aWMOJICHCTBHE ITOCTOSHHBIX MAarHUTOB,
BH3YalIHM3aIisi MAarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, AEWCTBHSI MarHUTHOTO TOJS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa DJEKTPOMArHWTa, CBOWCTBA AIIEKTPOABHUTATEIS
MOCTOSIHHOTO TOKa): (OpMYJIHpPOBaTh TMPOBEPSIEMbIE MPEANOIOKEHUSI, COOHpaATh
YCTAaHOBKY W3 TIPEMIOKEHHOTO OOOpYIOBaHHUS, ONWCHIBaTH XOA ONbITAa U
(dbopMyITHUpPOBaTH BHIBOJIBI;

BBITIOJHATE MPSMbIC W3MEPEHUS TEeMIIepaTypbl, OTHOCHTEIHHOW BIAXKHOCTH BO3IyXa,
CHIIBI TOKa, HANpsOKEHHWsS C WCIOJIh30BAaHUEM aHAJIOTOBBIX MPUOOPOB W TATYNKOB
(GuU3MYECKUX BENUYHMH, CPAaBHUBATh pE3yJdbTaThl HM3MEPEHUU C YYETOM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH;

MPOBOANTH HMCCIIEOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKOW BEIMYMHBI OT APYTOM C
HCIIOJIb30BaHUEM TMPSMBIX H3MEPEHUN (3aBHCHMOCTH COMPOTHBIICHUS MPOBOJHUKA OT
€ro JUTMHBI, TUTOIIAH TOTIEPEYHOT0 CEUEHHS] W yIEIBHOTO CONPOTHUBIICHUS BEIIECTBA
MPOBOJHMKA, CUJIBI TOKA, UIAYIIETO Yepe3 MPOBOJHUK, OT HAMPSDKEHUS HA MPOBOJHUKE,
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UCCIICIOBAaHUE TIOCIIEA0BATEIbHOIO U TMApauUIeIbHOTO COEAMHEHUH NPOBOJHHUKOB):
IUIAHUPOBAaTh MCCIE0BAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH MU3MEPEHUs, CIEays
NPEUIOKEHHOMY TUIaHy, (PMKCHUPOBATh PE3YNIbTAThl MOJYYEHHON 3aBUCHMOCTH B BHJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI 10 pE3yJbTaTaM HCCIIEIOBAHNUS;

POBOJIUTh KOCBEHHbIE W3MEpEeHUs (U3UYECKUX BEIMYUH (yIelnbHas TEIIOEMKOCTh
BEIIIECTBA, CONMPOTUBJICHUE MPOBOJHHMKA, PadOTa M MOIIHOCTH JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh U3MEPEHUs,, COOMpaTh HKCHEPUMEHTAJIbHYK) YCTAaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIMH, U BBIYUCIIST 3HAUEHUE BETUUNHBL;

coOuoaTh IpaBWja TEXHUKH Oe30macHOCTH TNpu pabore ¢ Ja0OpaTOPHBIM
00opyI0BaHHEM;

XapakTepu30BaTh MPUHIUIBI JEHCTBUA HW3YUYEHHBIX MNPUOOPOB M  TEXHUYECKHX
YCTPOMCTB C OMOpPOW Ha WX OMHCaHUS (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUUK 3JIEKTPUUECKON
DHEPTUHU, JJIEKTPOOCBETUTENIbHBIE TMPUOOPHI, HArpeBaTENbHBIE  AIEKTPOIPUOOPHI
(mpuMepsl), BJIEKTPUUYECKHE MPEJOXPAHUTEIH, HIEKTPOMAarHUT, 3JIEKTPOABUraTelb
MOCTOSTHHOTO TOKa), KCIOJIb3YSl 3HAaHUS O CBOWCTBAX (PU3MUECKUX SIBICHUH U
HEo0X01uMble (PU3NUECKUEe 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMAaTUYHbIM PUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, NCUXPOMETP,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpaHMs, 3JIEKTPOCKOI, PEOCTaTr), COCTABIISATH
CXEMBI 3JICKTPUYECKHX LeNeil ¢ MociesoBaTeIbHbIM U MapajuIeIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;
NPUBOANUTH TPHUMEPHl (HAXOAWTH HHMOPMAIMIO O MpHMEpax) MNPaKTUIECKOrO
UCMOJIb30BaHUS (PU3MUYECKMX 3HAHMH B IOBCEJHEBHOM KM3HM M oOecredyeHus
0e30macHOCTH Npu OOpalleHuH ¢ NpudopaMM M TEXHUYECKUMHU YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsi U COOJIFOJICHMS HOPM SKOJIOTMYECKOrO TIOBEACHUS B
OKpYKaroIleH cpese;

OCYILECTBIIATh NOUCK UH(OPMAIMK (PU3UUECKOro coepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUW M MYTEM CpaBHEHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIJCIAThH
UHPOPMALINIO, KOTOPAst SBJISIETCS IPOTUBOPEUNBON MITH MOXKET OBITH HEJOCTOBEPHOM;
UCIOJIb30BaTh MPU BHINOJIHEHUHN y4eOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEpaTypy
(u3MUecKoro cojepKaHus, CIpaBOYHbIe MaTepUabl, pecypchl ceTu VHTepHeT, BlaieTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, NpeoOpa3oBaHUS HMHPOPMAUM €3 OJHON
3HAKOBOM CHUCTEMBI B JPYTYIO;

co3laBaTb COOCTBEHHBIE IMCbMEHHBIE M KpaTKuME YCTHbIE cOOOUIeHHs, 0000mas
UHPOPMALIMIO M3 HECKOJBKHX HWCTOYHHKOB (DU3UYECKOTO COJNEPIKAHHs, B TOM YHCIE
nyoJIMYHO  NpPEACTaBIATh  PE3YJNbTaTbl  MPOEKTHOW WM  MCCIE0BaTeNbCKON
NEeSITETbHOCTH, TIPA STOM TPAaMOTHO HCIOJIh30BATh M3YUEHHBIN MOHATHHHBIA armapaT
Kypca (pU3MKH, COMPOBOXKIATh BHICTYINICHHE TPE3EHTAIEH;

NpY BBIOJHEHWH YYE€OHBIX TPOEKTOB M HCCIENOBAHUN (PU3UYECKUX MPOIECCOB
pactpenensTb OOsI3aHHOCTH B TPYIE B COOTBETCTBHM C TIOCTABJICHHBIMH 33Ja4aMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, ajeKBaTHO
OLICHWBATh  COOCTBEHHBIM  BKJIaJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPaWBaTh
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, IPOSBIISAL TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTCcuéTa, MaTepualbHas TOYKa, TPACKTOpUs,
OTHOCHUTENIbHOCTh MEXaHUYECKOro JIBHKEHUs, Aeopmarus (ynpyras, IjacTHUecKas),
TPEHHME, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSKECTH, a0COJIOTHO TBEPJAOE TEJIO, LEHTP TSHKECTH TBEPAOIO Tela, paBHOBECHE,
MEXaHUYecKue KoyieOaHus W BOJHBI, 3BYK, HH(QpPa3ByK H  YJIbTPa3ByK,
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AJIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPbl HCIYCKaHHUS W TMOTJoLIeHus, aib(da-, Oera- U ramma-
U3JTy4EHUs], U30TOIIBI, SIACPHAs SHEPIETUKA,

pa3iauyath SBICHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOHOE MaJeHUE Tell, pAaBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aMMOJCICTBHE Tell, PEAKTUBHOE JBU)KECHHUE,
Kojie0aTesIbHOE JIBIDKEHUE (3aTyXalllhe M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JIBUJKEHHE, OTPAKEHUE 3BYKA, IIPIMOJIMHEMHOE PAaCIIPOCTPAHEHHUE, OTPAKECHHE
U TpEeOMIICHUE CBEeTa, MOJHOE BHYTPEHHEE OTpPaKeHHE CBETa, Pa3lIoKEHHE Oesnoro
CBETA B CIEKTP U CJIOKEHUE CHEKTPAIBHBIX LIBETOB, JUCIIEPCUS CBETA, €CTECTBEHHAs
PaZlo0aKTUBHOCTb, BOSHUKHOBEHHUE JIMHEWYATOrO CIIEKTPa U3JIyUYEHHs1) MO OMHUCAHUIO HX
XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, AEMOHCTPHPYIOUINX JaHHOE (U3NYECKOE
SBJICHUE;

pacrio3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3MUYECKHUX SBJICHUN B OKpY’KalomieM Mupe (B
TOM 4Hcie (PU3NYECKHE SBJICHUS B MPUPOJAE: NPWIMBBI U OTJIHBBI, JBM)KCHUE IJIAHET
ConHEe4YHOU CHCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCIPHUITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMHYECKHME BOJIHBI, I[yHAMM, D5XO, LBETa Tel,
ONTUYECKHWE  SABIEHUS B  MPHUPOAE, OHOJIOTMYECKOe  JEHCTBUE  BUIUMOTO,
yIBTPapHUOIECTOBOIO U PEHTICHOBCKOTO W3IyYCHHUH, ©CTECCTBCHHBIA pPaTUOAKTHBHBIN
¢dboH, KOCMUYECKHE Y4, PATUOAKTUBHOE U3JIyY€HHE TPUPOIHBIX MUHEPATIOB, IEHCTBUE
PaAMOAKTUBHBIX M3JIyYEHHH Ha OpraHu3M YeJOBeKa), IpU H3TOM IEPEBOAUTH
MPAKTUYECKYI0 3a/lady B y4eOHYIO, BBIAENSATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUN;

OIMKCHIBATh W3YYECHHBIC CBOICTBA TeNl U (PU3UYECKHE SBJICHHS, HCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpeIHss U MTHOBEHHAasi CKOPOCTh Tella MPU HEPaAaBHOMEPHOM ABM)KCHUU,
YCKOPEHHE, NepeMELIEeHUe, MyTh, YIVIOBAas CKOPOCThb, CHJIA TPEHHs, CUja YIPYIOCTH,
CUJIa TSDKECTH, YCKOpEHHE CBOOOJHOrO MaJeHUs, BEC Teja, UMITYJIbC Telld, WMITYIIbC
CWJIbI, ME€XaHH4ecKas paboTa U MOIIHOCTb, OTEHIMAIbHAS SHEPrUsl Teja, MOJHATOIO
HaJ| MOBEPXHOCTHIO 3€MJIM, OTEHLMAJIbHASI YHEPTUS CHKATOU MPYKUHBI, KHHETUYECKas
SHEprus, NOoJIHAS MEXaHUYEeCKasi SJHEpPIusl, IepUoj U 4acToTa KoieOaHuM, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEJIOMJICHUS CPEJbl),
IPU ONHCAHUU MPABWIBHO TPAKTOBATH (PU3MYECKUI CMBICT UCHOJIB3YEMBIX BEIMYMH,
0003HaueHHUsI U €IUHMLBI (PU3HMUECKUX BEIMYUH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIINE
JaHHYIO0 (PU3NYECKYIO BEIMUUHY C IPYTUMHU BEIMUYNHAMU, CTPOUTH TpapuKU N3yUEHHbIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NYECKUE SIBICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXpaHEHMsI PHEPIUH, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHLUI CYNEpPHO3ULUN CHUII,
IIPUHILIAII OTHOCUTENBHOCTH ['anmuiest, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUs! UMITYJbCA,
3aKOHbl OTPaXCHUS M TIPEIIOMIIEHUS CBETa, 3aKOHBI COXPAaHEHHs 3apsioBOIO H
MaccOBOTO YHCEN MPH SIEPHBIX PEAKLUAX, IPU ITOM JIaBaTh CJIOBECHYIO (HOPMYITUPOBKY
3aKOHA U 3aIllMCHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3UYECKHE TPOLECCHl M CBOWMCTBA Teld, B TOM YHUCIE U B KOHTEKCTE
CUTyallull  NPaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:  BBIABISATH  HNPUYUHHO--
CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKHX IIaroB ¢ OMOpoi Ha 2—3
U3y4eHHBIX  CBOWCTBAa  (PM3MUECKUX  SBJICHUH, (U3MYECKHMX  3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a/1a4M (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHMI), HCHIOIb3Ys
3aKOHbI U (OpPMYJbl, CBS3bIBAIOLIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHaIn3a
yCIOBUSL 3a/add 3alUCBIBaTh KpPaTKOE YCIOBHUE, BBIABIATE HEJOCTAIOLIUE WIN
M30BITOUYHBIE JTaHHBIE, BHIOMpATh 3aKOHBI U (DOPMYIBI, HEOOXOAUMBIE ISl PEIICHUs,
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MPOBOAMTH PACUETHI U OIICHUBATH PEATUCTUYHOCTh MOMyYEHHOTO 3HAUYCHUS (PU3HUECKOM
BEJIMYMHBI,

pacro3HaBath MpoOIEMbl, KOTOPBIE MOKHO PELIUThH MPU MOMOITH (GU3NIECKUX METOIOB,
UCTIONB3YSl OMHCAHWE WCCICNOBAHUS, BBIICISATH MPOBEPSIEMOE MPEANOJIOKCHHE,
OLICHMBATh MPAaBWJIBHOCTh TMOpsIKa MPOBEIEHUS HCCIEIOBAHMS, JEJIaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YJIbTATHI HAOIIOICHUN U ONIBITOB;

MIPOBOAMTDH OIMBITHI 110 HAOMIOACHUIO (PU3UYECKUX SBICHUN WU (PU3NYECKUX CBONCTB
Ten (M3yueHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHUs IHEPrHH, 3aBUCUMOCTD
nepuojaa KojaeOaHui MPy>KUHHOTO MAassTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHMOCTh OT aMILTUTY/bl MaJIbIX KOJICOaHUMU, MPSMOJIMHEHHOE pacHpOCTpaHEHUE
CBETa, Pa3NIo’KEHHE OEJIOTO CBETa B CIEKTP, H3yUCHHE CBOMCTB M300pakeHUs B INIOCKOM
3epKaje W CBOWCTB HM300pa’keHHUs MpeaMeTra B coOuparomeil juH3e, HalOloJeHue
CIUTONIHBIX M JIMHEHYATHIX CIICKTPOB U3IIyUEHUS): CAMOCTOSITEIILHO COOMPATh YCTAHOBKY
u3 U30BITOYHOrO Habopa OOOpYyHOBaHUS, OMUCHIBATH XOJ OIBITA U €ro Pe3yJbTaThl,
(GbOopMyITUPOBATH BHIBOJIBI;

MPOBOAUTH MPU HEOOXOIHMMOCTH CEpUI0 NPSIMBIX H3MEPEHUM, OMpenenss cpeaHee
3HaYCHHE H3MEpAeMOill BeNMUYUHBI ((OKYCHOE pAacCTOSIHHE COOMparoniel IJUH3bI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (M3MEPHUTEIHLHOTO MTPUO0Pa);

MPOBOAUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYUH C HCIOJIb30BaHHUEM
MPSIMBIX U3MEPCHHH (3aBUCUMOCTD ITYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBHIKCHUHT
0e3 Ha4aJIbHOM CKOPOCTH, Meproja KojaeOaHui MaTeMaTUYECKOr0 MasTHUKA OT JIMHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaXCHHS CBETA OT YyIJIa MaJICHUS U YIiia MPEJIOMJICHUS OT
yrila MajJeHus1): IJIAHUPOBATh HMCCIEIOBAHUE, CaMOCTOSTENBHO COOMpATh YCTAaHOBKY,
¢bukcupoBaTh pPE3yNbTATHl IMOJYYEHHON 3aBHCUMOCTH ()M3MUECKUX BEIHMYUH B BUJE
TaOJIUI ¥ TPaUKOB, IeTIaTh BEIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

MPOBOAWTH KOCBEHHBIE H3MEpEeHHs] (PU3NYECKUX BEIUYMH (CpPeAHsisi CKOPOCTh H
YCKOpEHHUE Teja MPH PaBHOYCKOPEHHOM JBUKCHHH, YCKOPCHHE CBOOOIHOTO TaJICHUS,
KECTKOCTh MPYKUHBI, KOIPPHUIMEHT TPEeHUS CKOJNbXKEHHUs, MeXaHuueckas pabora u
MOIIHOCTb, YaCTOTA ¥ IMEPUO/]T KOJICOAHUI MAaTEeMaTHICCKOTO U MIPYKUHHOTO MasTHUKOB,
omnTHYEeCKas Cuia coOuparomie JUH3bI, pPaJWOAKTUBHBIA (OH): MIaHUPOBATH
U3MEpPEHUS, COOMpATh JKCIICPUMECHTAIBHYIO YCTAaHOBKY W BBIOJHITH H3MEPCHUS,
clenys IpeIOKEHHOW UHCTPYKIIUY, BBIYUCIISATh 3HAUEHUE BEJIMUMHBI U aHATU3UPOBAThH
MOJTyYEHHBIC PE3YJbTAThI C YIETOM 33JaHHOW MTOTPEITHOCTH U3MEPEHUH;

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHocTH Tmipu  pabore ¢ 1abopaTopHBIM
o0opynoBaHuEM;

pa3nuYaTh OCHOBHBIC NPHU3HAKU HM3YYCHHBIX (DU3MYECKHX MOJCNeH: MaTrepuaibHas
TOYKa, a0COJIIOTHO TBEPJOE TEJNO, TOYCUHBIH HCTOYHUK CBETa, JIy4, TOHKas JIMH3A,
TUTaHeTapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIeNIb AaTOMHOTO Spa;

XapaKTepU30BaTh TPUHIIUAIBI JICHCTBUS W3YYECHHBIX TPHOOPOB ¥ TEXHUYECKHX
YCTPOMCTB C OMOPOH HA WX ONMHUCAHHS (B TOM YHCJIC: CIIUIOMETP, JATUNKH MOJIOKECHUS,
paccTOosSHUS M YCKOPEHUSsI, paKkeTa, 9X0JI0T, OYKH, MEePHUCKoI, ¢oToanmnapar, ONTHIECKHE
CBETOBOJIBI, CIIEKTPOCKOI, JIO3UMETpP, Kamepa BwibcoHa), HCIONB3ysS 3HAHUS O
CBOMCTBaxX (YM3MUECKUX SIBICHUN U HEOOXOAMMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTEIIEHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOIECCOB MPH PEIICHHH Y4eOHO--
MPAKTUYECKUX 33]a4, ONTHYECKHE CXEMBI ISl TIOCTPOCHUS M300paKEHUI B TIOCKOM
3epKaJie ¥ cOOMparoIIe JIH3e;

NPUBOJUTH TMPUMEPHl (HAXOMUTh HHPOPMAIMIO O TpHUMepax) MPaKTHUYECKOTO
UCTIONIb30BaHUsl (U3UYECKUX 3HAHWKA B TIOBCETHEBHOW JKU3HU M oOecredeHus
0e30macHOCTH Npu oOpalieHuu ¢ MNpudopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU,
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COXpaHEHHsI 3JI0pOBbsi U COOJIIOJICHHS HOPM OSKOJOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpese;

OCYLIECTBIIATh MOMCK HMH(pOpManuu (¢uzndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYNIHUPYSl TIOMCKOBBIM 3ampoc, HAXOMUTh IIYTH OIpEIeICHUsS
JIOCTOBEPHOCTH IOJIyY€HHOH HMH(POpPMALMM Ha OCHOBE HUMEIOIIMXCS 3HAHUH U
JIOTIOJIHUTEIIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh IPU BBIIOJIHEHUN Y4eOHBIX 3aJaHUN HAyYHO--MOMYJISIPHYIO JIUTEpaTypy
(U3M4ECKOro coJiepKaHus, CIpaBOUYHbIE MaTepuabl, pecypcsl cetd MHTepHeT, BaaieTh
npuéMaMu KOHCIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUS HHPOPMALUM W3 OJHOMN
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MCbMEHHBIC M YCTHBIE COOOIEHHUS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOTO COACpXKaHUSA, IYOJUMYHO TMPEICTaBISATh
pe3yJIbTaThl MPOCKTHOW MIIM HCCIIEJOBATEIbCKON ACSITEIBHOCTH, IIPH 3TOM I'PAMOTHO
UCITIOJIb30BaTh M3YYCHHBIM MOHATUIHBIN ammapaT H3y4aeMoro paszziena (U3NKH U
COIIPOBOXKJATh BBICTYIUIGHHWE IIpE3eHTaled ¢ Y4éToM OCOOEHHOCTEH ayAuTOpUHu
CBEpPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMH OKPY:KAIOLIEro MUpa
1.1 ®dusnka - HayKa 0 MIPUPOJIe 2 bubmorexa LIOK
' https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 PH3HHCCKHE BENHHHHbI 2 . https://m.edsoo0.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 Bronmozexa LIOK
' https://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pa3nea 2. [leppoHavyaibHbIe CBeIeHUS] O CTPOEHHUH BellleCTBa
2.1 CTpoeHue BemecTa 1 bubmmorexa [TOK
' P B https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBa 2 bubmmorexa [TOK
' P H https://m.edsoo0.ru/7f416194
Hroro nio pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexaniieckoe B CHHE 3 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
32 Muepuits, macca, MIOTHOCTS 4 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.3 Cruna. Buaet cun 14 . 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTE U ra3oB
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a1 Hasnenue. [lepenaya nqaBnenus: TBEPALIMU 3 bu6mmoreka [IOK
' TeJIaMH, )KUIKOCTSIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.2 JlaBIeHHC K IKOCTH S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoChEpHOC JaBIICHHE 6 https://m.edso00.ru/7f416194
44 JleficTBHE )KUIKOCTHU U ra3a Ha OTPYKEHHOE 7 3 bubmumorexa [IOK
' B HHUX TEJO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
51 Pabora n momHoCTE 3 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
5.2 Hpoctsie mexanusmel 5 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanmueckas sueprus 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pasnen 1. TenJioBble sIBJICHUA
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 ﬁgg;?/(;rfee%as,(i()ﬁ/? £4181ce
bubnuoreka IIOK
12 Tennoseie nponeccet 21 1 S https://m.edsg).ruﬂf418lce
Hroro mo pazueny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIM 27€KTpUUYECKUN TOK 20 1 7 ﬁgggl;l/(r)geelcc;(])f)or{f/? f4181ce
bu6mmoreka [JOK
2.3 MarsuTibie AB1eHHs 6 1 L5 https://m.edsoo.ru/7f4181ce
bubnuoreka IIOK
2.4 DNIEKTpOMarHuTHask UHIYKIUS 4 https://m.e dsg).ru 7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145
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9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexannueckue siBJeHUs
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaanvopericTame Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
bu6mmorexa [IOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuYecKHe BOJHBIL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3. DjeKTpOMAarHuTHOE M0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 5 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro o pasneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 bubmorexa LHOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazueny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u moriomieHue cBeTa aroMoM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoekue aTomHOro sjpa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE COepKAHUS 9 2 bu6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. [Teppimkna  A.B.  ®wuswuka. 7 KJIacc. YueOHUK IS
obmieoOpazoBarenbHBIX yupexaeHuid. M.: «lIpocsermenney, 2023.

2. [leppimkun A.B. ®usuka. 8 KJacc. YuyeOHUK IS
obmeoOpazoBarenbHBIX yupexaeHuid. M.: «lIpocsermenney, 2023.

3. [leppimkun A.B. ®usuka. 9 KJjacc. YuyeOHUK IS

obmeoOpazoBarenbHBIX yupexaeHuid. M.: «lIpocsemenney, 2023.
4,  A.B. Ilepbimkun. CoopHUK 3a1a4 10 ¢usuke. 7-9 kinaccel. U3marenbecTBo «k3amMeny, 2021

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. Mapon A.E., Mapon E.A. ®usuka. 7 knacc. lunakruueckue marepuansl. M.: Ipoda, 2021.

2. [leppiikua A.B.  ®usuka. 7 Ki1acc. YueOHUK st 001Ieo0pa3oBaTeIbHBIX
yapexaeHuii. M.: Jlpoda, 2018.

3. ®unonoud H.B. ®u3uka. 7 kinacc. Meronnyeckoe nmocodue k yueouuky A.B. [lepbrmkuna. M.:
Hpoda, 2021.

4. XannanoBa T.A., XannanoB H.K. ®usuka. 7 kinacc. Pabouas terpans. M.: JIpoda, 2021.

5. XannanoBa T.A., XannanoB H.K. ®usuka. 7 xnacc. Tectel. M.: [Ipoda, 2022

6. [leppimikun  A.B.  ®wusuxka. 8 KJjlacc. YueOHUK JUISL
obmeobpaszoBarenbHbIX opranu3anuid. M.: IIpoceemenne, 2022,
7. ®dwmonosry H.B. ®usuka. 8 xinace. Metoaudeckoe nmocodue k yueOnuky A.B. IlepoimkuHa.

M.: lpocda, 2018.

8. 3. Xannanosa T.A. ®usmka. 8 kinacc. Pabouas rerpans. M.: Jlpoda, 2021

9. 4. Mapon A.E., Mapon E.A., [To3oiickuii C.B. ®uszuka. 8 kiacc. COOpHHK BOIIPOCOB U 3a7au.
M.: JIpoda, 2021.

10. 5. XannanoB H.K., XannanoBa T.A. COopHUK TeCTOBBIX 3a1aHuii 1o usuke. 8 kimacc. M.:
BAKO, 2019.

11. ®dusuka. 9 ki1.: yueb. ans obuieodpaszoar. yupexaenuii. / A.B. [1€ppiukun, E.M. I'yTHUK
M.: Ilpoceemienue, 2023.

12. ®dusmka. 9 kiacc: moypouHsle riansl o yueouuky A.B. I1épeimkuna, E.M. I'yTHUK
/ aBT.-cocT. C.B. Bob6poBa. — Bonrorpaa: Yuurens, 2019. — 175 c.
13. Owusuka: 3agaynuk: 9 — 11 xi.: Yueb. mocobue g obieoOpazoBar. yued. 3aBeieHuid. — M.

Hpoda, 1996. — 368 c.: mi. — (Bagaunuku «Ipodsi»).

14,  ®wusuka. Tectsl. 7 — 9 knaccsl. Kabapaun O.@., Opnos B.A. Yue6H. - meTon nocobue. — 4-¢
u3., crepeorunt. — M.: [Ipoda, 2000. — 96 c.: u.

15. dusnueckuil SKCrepuMeHT B cpefHel mkone: Mexanuka. MomnekyssipHas Gpu3uka.
Onexktpoaunamuka / [llaxmaes H.M., [llunos B.®. — M.: [Ipocsemenne, 1989. — 255 c.: un. — (b-ka
yuuTens GU3UKN).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1 bubnmnoreka — Bce mo npeamery «®@uznkay. — Pesxum gocryma: http://www.proshkolu.ru
2 BupeoonsiTel Ha ypokax. — Pexxum mocryna: http://fizika-class.narod.ru

3. Enunas KOJJIEKIMST ~ IU(POBBIX 00pa30BaTEIbHBIX pecypcoB. -
Pexxum nocryna: http://school-collection.edu.ru
4, Hur CPCCHBIC MAaTCPUAJIbI K YPOKaM (I)I/I3I/IKI/I 10 TéMaM, TCCTHhI 11O TEMAaM, HAI'JIAAHBIC mocoous

K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru
5.  Ludpossie oOpa3oBaTenbHbIe pecypcehl. — Pesxxum moctyna: http://www.openclass.ru
6.  DuexTpoHHBIE YueOHHMKH M0 (pusuke. — Pexxum qoctyma: http://www.fizika.ru
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OBOPYJOBAHME HEHTPA «TOYKA POCTA»:

Hudposas nadopatopust RELAB yuennueckas (¢puzuka)

[MudpoBoii JaTYMK 3IEKTPONPOBOAHOCTH

[udpoBoii JaTYMK CUIIBI TOKA

Hudposoit gaTUNK HAPSHKCHUS

[udpoBoii AATYMK MArHUTHOTO OIS

HudpoBoit JaTIUK MOTOKESHHS

[udposoii AaTYNK TeMIepaTypbl

[Mudposoii gaTurk aOCOIOTHOIO 1aBICHUS

Hudposoii ocummorpaguyeckuii JaTINK

Becsl aniekTpoHHbBIE YueOHBIE

CoenuHHUTENbHBIE TMPOBOAA, MPOrPAaMMHOE O0ECIIEYeHUE, METOAWYECKHE YKa3aHUs, KOMILICKT
COITyTCTBYIOIMX 3JEMEHTOB JJIsl ONBITOB [0 MEXaHHMKE, KOMIUIEKT COIYTCTBYIOLIMX 3JEMEHTOB
JUISL OTIBITOB IO MOJICKYJISIPHOHM (DU3HKE, KOMIUIEKT COIYTCTBYIOIIMX 3JEMEHTOB JUIS OMBITOB IO
JIEKTPOJMHAMUKE, KOMIUIEKT CONYTCTBYIOIIUX JIEMEHTOB JJIsl OIIBITOB 110 OITHKE.
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