MUHUCTEPCTBO TIPOCBEINEHUSA POCCUHUCKOM OEJEPALINU
MunncrepcTBo oopazoBanusi IleH3eHckoil 00J1acTH
OTtaen oOpazoBanusi AAMUHUCTPAIMHA 3eMEeTUYMHCKOI0 PailoHA

Ouwinaa MOY COLI n.Ilamkoso ¢. MaTtuyepka

PACCMOTPEHO YTBEPX/JIEHO
Ha 3aceJaHNuH Jupektop
Metoanueckoro
H.A.PanueBa
OO0bequHEHNS

yuureneu Gpusuku

[Ipuka3z Ne 1
oT «29» aBrycra 2025T.

oT «29» aBrycra 2025 1.

OOKYMEHT NOANMMCAH
ONEKTPOHHOW NOAMUCHLIO

CepTudukat: 459F9FF9CB2A190B91C8E1DD34CDEB44
Bnapeney: PanHeBa Hagexna AHapeesHa
[LevictButeneH: ¢ 28.03.2025 no 21.06.2026

PABOYAS ITPOT'PAMMA

yueOHOoro kypca «®@usuka. bazoBblii ypoBeHb»

Ju1st oOyyaromuxcst 7-9 KjaccoB

c.Martuepka
2025



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no (pu3uke Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl COCTaBJIEHA HA OCHOBE
HOJOXKEHUH U TpeOoBaHMM K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOM
obOpasoBarenbHON TIporpammsel, mipeactaBieHHbIXx B PI'OC OO0, a takxke ¢ yuéroM (denepanbHOM
paboueii mporpammsl BocrinTanus U Konnenmuuu npenojgaBanus yueOHoro mnpeamera «Pusnkay.

Copneprxanue IporpaMMbl Mo (pHU3HMKe HampaBieHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOy4aroIUXCsl U OpraHU3alui0 U3ydeHUs (U3MKU Ha JesITeIbHOCTHOH ocHoBe. B
nporpaMMe 1O (U3MKE YUUTBIBAIOTCS BO3MOXKHOCTUM Y4e€OHOrOo MpeiMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO K mIaHHpPyEeMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3ysbTaTaM
00y4YeHHs, a TaK)Ke MEKIPEAMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Tporpamma mo ¢u3Mke ycTaHaBIMBAeT pacHpelesieHue ydyeOHOro marepuaiga IO TIojaaM
o0ydyenust (Imo Kiaccam), TMpejaraeT MNPUMEPHYIO TIOCIEIOBATEIBbHOCTh HW3YYCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHsI MPEAMETHOIO COJIEP’KaHUS U yu€Te BO3PACTHBIX OCOOEHHOCTEN
oOy4aronuxcs.

[Tporpamma no ¢usuke pazpaboraHa ¢ LEIbI0 OKAa3aHUS METOJMUYECKOW MOMOIIY YUYUTEIO B
co37aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

OusnKa SABIAETCS CHCTEMOOOPA3yIOUIMM JUISI €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIBKY (PM3UYECKUE 3aKOHBI JISKAaT B OCHOBE IPOLECCOB M SIBJICHUMN, M3Y4aeMbIX XUMHEH,
O6uonoruelt, actpoHoMueil U (¢uszndyeckoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, TPEAOoCTaBiIsieT HaubOosee scHble oOpa3lbl NPUMEHEHHS HAy4yHOro MeEToJa
MO3HAHMS, TO €CTh CIIOCO0A MOIY4YEeHUS JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa U3 MIaBHBIX 3a7ay (U3WYECKOro oOpa3oBaHMs B CTPYKType oOmiero oOpa3oBaHus
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAyYHOW TIPaMOTHOCTH M MHTEpeca K Hayke Yy
o0ydJaronuxcs.

W3yuyenne ¢u3uku Ha 0a30BOM YypOBHE MpEANoOjaraeT OBJAJACHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO0 TPAMOTHOCTb:

®  HAyYHO OOBSCHATH SIBJICHUS;

®  OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;

e  HHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaTh HAYYHBIE J10KA3ATEIbCTBA IS IOIYYECHHUS
BBIBOJIOB.

[lenn wu3ydyenuss (U3MKM HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUsS OIpeNeieHbl B
Konuenmuu npenoxaBanusi yyeOHoro mnpenmera «®dusnka» B 00pa30BaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®Denepanuy, pealn3ylOIIUX OCHOBHbIE 00II€00pa3oBaTeNbHbIE  MPOTPAMMEBL,
yTBepxkI€HHOW pemenuemM Komrernm MunncrepctBa npocsenieHus Poccuiickonn denepanumn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

e npuoOpeTeHre HHTEpeca U CTPEeMJICHHS 00yJaroINXCcs K HAy4YHOMY U3YYEHHUIO TPUPO/IbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TIPEACTABICHMH O HAayyHOM METOJA€ TO3HaHUS U  (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupOBaHHME HAayYHOI'O MHUPOBO33PEHHUS KaK pe3yabTaTa M3Y4YE€HUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHME MPEICTABICHUH O POJM (U3UKU A PA3BUTHUA JIPYTUX E€CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



e pa3BUTHE TPEIACTABICHUNA O BO3MOXHBIX cdepax Oyaymeld mnpodeccHnoHaTbHOMI
NESTENIbHOCTH, CBSA3aHHOM ¢ (U3HMKOWM, TMOArOTOBKAa K JaibHellieMy OOY4eHHIO B 3TOM
HaTPaBIICHUU.

JlocTikeHue 3THX 1eTIei MporpamMmebl 1o (GU3UKE Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHHs
o0ecreunBaeTcs peleHueM CIeAYOIuX 3a1ay:

e mnpuoOpeTeHre 3HAHUHI O JUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e mpuoOpeTeHHe YMEHHA ONUCHIBATH U OOBACHATh  (U3MUYECKUE SIBICHHUS C
MCIOJIb30BaHUEM MOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB pCIICHUS MPOCTEHINNX pacyE€THBIX 3alad C HCIOIh30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e  pa3BHUTHE YMEHHI HaOIIOAATh MPUPOIHBIC SBJICHUS U BBIIIOJIHATH ONBITHI, TA00OPATOPHbBIE
paboThI U SKCIIEPUMEHTAIbHBIE UCCIIEA0BAHUS C UCTIOJIb30BAHUEM U3MEPUTEIHHBIX IPUOOPOB;

e ocBoeHue MNpuéMoB paboThl ¢ uHpOpManmel (U3HMUECKOro COJCp)KAHUS, BKIHOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JAOCTHXKEHUAX (U3MUKH, aHAIM3 M KPUTHUYECKOE OILICHUBAHHE
uH(popMaLuu;

®  3HAKOMCTBO cO cdepamu MpodeccnoHaNbHON NeSTeNbHOCTH, CBA3aHHBIMU C (DU3UKOMH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha wusydyenue ¢usuku (0a30BbIii YpOBEHb) Ha YpPOBHE OCHOBHOIO 00IIero oOpazoBaHUs
otBoauTCs 238 YacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Ipennaraemelii B mporpamme no (u3MKe MepeueHb J1abopaTOpHbIX pabOT U ONBITOB HOCUT
PEKOMEH/1aTeNIbHBIN XapaKkTep, yUUuTelb Je]aeT BbIOOp MpoBeieH sl 1a00paTOPHBIX paboOT U OMBITOB
C Y4€TOM HMHAMBHUIYATbHBIX 0COOEHHOCTEH 00yuaromMXCsl, CIMCKa SKCIEPUMEHTAIbHBIX 3aJaHUH,
IpeJIaraéMblX B paMKaX OCHOBHOT'O FOCYIapCTBEHHOIO IK3aMEHa 0 (PU3HKe.

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B NO3HAHMHN OKPY/KAIOIIEro MUpa.

®usnka — Hayka o npupoze. SBieHus npuponabl. PU3NUYECKHE SBICHUS: MEXAHHYECKHE,
TEIUIOBbIE, AEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BeMMUYMHBL. 3mepenue ¢usmueckux BenuyuH. Pusmueckue MpHOOPHI.
[TorpemHocTs U3MepeHnii. MexxayHapogHas CHCTEMa EANHMIL.

Kak ¢u3uka u apyrue ecTecTBeHHbIE HAYKH U3y4aloT Npupoay. EcTecTBeHHOHAYyYHBIH METO/
MO3HAHMS: HAOJIOIEHHE, TOCTAHOBKA HAYYHOT'O BOMNPOCA, BBIABUKEHHE TUIIOTE3, SKCIIEPUMEHT I10
IpOBEpKE TUIOTE3, OObsCHEHHe HabmogaeMoro siBaeHusa. Onucanue (GU3MUECKUX SBICHUH C
IIOMOILIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHn4yecKkue, TEMIOBbIE, JICKTPUUECKHAE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. Owusuueckue NnpuOOpPH W TpoLEAypa HPSIMBIX H3MEPEHHH aHAJIOTOBHIM M IU(PPOBBIM
npubOpoOM.

Jlabopamopnwvie padbomot u onvimol.



OmnpeneneHue LEeHbI JeIeHUs IKalIbl U3MEPUTEIbHOT0 prodopa.
N3mepenue paccTossHUMN.
W3mepenne 06bEMa KUAKOCTH U TBEPAOTO TETA.

PwnNe

Ornpenenenue pa3MepoB MajbIX TeJ.

5. H3mepenue Ttemmeparyppl 0OpH IOMOIIM JKMJIKOCTHOIO TEpMOMETpa U JlaTYuKa
TEMIIepaTyphl.

6. IlpoBenenue wuccieoBaHUsA 110 MPOBEPKE THUIOTE3bl: JaJbHOCTh MOJETA IIAPHUKA,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA MTYCKA.

Pa3zgea 2. [lepBoHayaibHbIE CBEJeHUA 0 CTPOEHHUHU BeleCTBA.

CrpoeHnue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA.

JBwxenue wyactuil BemecTBa. CBA3b CKOPOCTH JABWKEHUS 4YaCTUI[ C TeMIIepaTypoil.
bpoynoBckoe nBuxkenue, auddysus. BzaumonelcTBHe YaCTHIl BELIECTBA: MNPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE  Ta30B, IKUAKOCTEM UM TBEPABIX
(KpucTa/TMYeCKUX) Tei. B3auMOCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOSHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpauuu.

1. Habmtonenue OpOyHOBCKOTO TBHUKEHUSI.

2. Hab6mronenue nuddys3uu.

3. HaOmoneHue sBIeHHH, OOBACHSIONIUXCS TMPUTHKEHUEM WIM OTTAJKMBAHUEM YaCTHUII
BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ormenka guamMeTpa aToMa METOJOM PSIJIOB (C UCTONIb30BaHUEM (oTorpaduii).

2. OmnbITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHune U B3auMo/ieiicTBe TeJl.

Mexanudeckoe aBmxeHue. PaBHomepHOe U HepaBHOMepHOe JBHkeHHE. CkopocTh. CpeaHss
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SIBnenue nnepuu. 3aKoH nHepUUU. B3anuMoeiicTBre Te Kak MpUYMHA U3MEHEHHS] CKOPOCTH
JIBIDKEHUsT Ten. Macca kak mepa mHepTHOcTH Tena. [moTHocTh BemiecTBa. CBSI3h MJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00hEMA BEIECTBA.

Cuita kak XapakTepucTuka B3aumoaercTBus tei. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C TIOMOIIBIO AUHAMOMETpa. SIBJICHHE TATOTEHHUS U cuia TspkecTH. Cuia TSOKeCTH Ha JPYTHX
mnaHetax. Bec Ttema. HeBecomocts. ClioKeHHE CHII, HANpPAaBICHHBIX IO OJHOW MPSIMOM.
PaBnogneiictByromas cuin. Cuna tpeHus. TpeHre CKOJIbXKEHUs U TpeHHUE MOoKos. TpeHue B mpupoae
U TEXHUKE.

Hemoncmpayuu.

1. HabmoeHne MexaHn4ecKoro JBUKEHUS Tefa.

2. H3mepeHue CKOPOCTH IPSIMOJIUHEUHOIO IBUKEHHUS.

3. HaOGnronenue siBIEHUS] HHEPLIUH.

4. HabmoneHne N3MEHEHUs! CKOPOCTH MPH B3aUMO/ICHCTBHUH TEJL.
5. CpaBHeHHE Macc MO B3aUMOICHCTBHIO TEII.

CroxeHne cuil, HapaBJIEHHbBIX IO OJTHOW MPSAMO.
Jlabopamopnwvie padbomot u onvimol.



1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JABMXKEHMs (IIapuKa B >KMJIKOCTH, MOJAEIH
AIIEKTPUYECKOTO aBTOMOOMIIA U TaK Jiajiee).

2. OnmnpezneneHue CpeAaHel CKOPOCTH CKOJIBXKEHHS Opycka WIM IIapuKa MO HAKJIOHHOU
IUIOCKOCTH.

3. OmnpezneneHue IWIOTHOCTU TBEPAOIO TeA.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCHMOCTh pPACTSHKEHHUS (IedopManuu) HpyKUHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OnbIThl, JEMOHCTPHPYIOIINE 3aBUCHMOCTb CHUJIBI TPEHHUS CKOJBXEHHUS OT Beca Tela U
XapakTepa COINPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHUSI U yBeIHUeHHs JaBieHus. JlaBneHue raza. 3aBUCHMOCTb
JaBJIEHUS ra3a oT 00béMa, Temneparypsl. [lepenaua naBieHus TBEPABIMHU TEIaMU, KUAKOCTIMH U
razamu. 3akoH Ilackansa. IIHeBMaTHueckue MamMHbBL. 3aBUCUMOCTb JaBJIEHUS KHJIKOCTH OT
riyOunsl. ['uapocrarnueckuii napagoke. Coobuaromuecs cocyabl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emiam u aTrmocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3JYIIHOU
obooukn 3emum. OmbiT Toppuuennmu. M3mepeHue arMocepHOTO aBICHHS. 3aBHUCHMOCTH
aTMOC(EpHOTrO JaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 u3mepeHust atMoc(epHoro
JIaBJICHUSL.

JelicTBUE KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX Tesio. BeiTanmkuBaromias (apXxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBHCHUMOCTb JIaBJICHUA T'a3a OT TEMIIEpPaTyphl.

Ilepenaua naBieHuUs )KUIKOCTHIO U TA30M.
Coobmarommuecst CoCybl.
I'mppasinueckwmii mpecc.

AR wWwN PR

[IposiBnenue nelicTBus aTMOC(HEpHOTO JaBICHHUS.

6. 3aBHUCHUMOCTbH BBITAJIKHBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHON YaCcTH Teja U MJIOTHOCTH
JKUJKOCTH.

7. PaBeHCTBO BBITAJIKHBAIOIIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

8. VYcnoBue miaBaHus TeN: I[UIaBaHUE WJIM TMOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUNIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyXEHHOW B KMIKOCTb
YacTH TeJna.

2. OrmnpeneneHre BBITAIKMBAONICH CHIIBI, JEHCTBYIOIIEW Ha TENO, NOTPYKEHHOE B
KUIKOCTb.

3. [IIpoBepka HE3aBUCHUMOCTH BBITAJKHUBAIOLIEH CUJIbI, AEHCTBYIOIIEH Ha TENO B KUAKOCTH,
OT Macchl Tena.

4. OmnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKHBAIONIEH CHJIbI, JEHWCTBYIONIEH Ha
TEJO B )KUJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TENA U OT IUIOTHOCTHU KHUJIKOCTH.

5. KonctpyupoBaHue apeomerpa WIM KOHCTPYHPOBAHHME JIOAKM U ONpEJENIeHHE €€
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexanundeckas pabora. MOIIHOCTb.



[TpocTble MeXaHU3MBIL: pbluar, OJIOK, HAaKJIOHHAs MJIOCKOCTb. [IpaBMiio paBHOBECHs pblyara.
[TpumeHeHre paBuiia paBHOBECHUS pblyara K 0JI0Ky. «30s10Toe paBuiio» Mexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY M TEXHUKE.

Mexannueckas 3Heprus. Knnerndeckas U noreHuuanpHas >Heprus. IIpeBpanienue onHoro
BHJIa MEXaHUYECKOW YHEPIUH B IPYroi. 3aKOH COXPAHEHMsI DJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Omnpenenenue pabOTbl CHIBI TPEHUS [PU PaBHOMEPHOM [JBM)KEHUU Tela 110
TOPU30HTAIILHON ITIOBEPXHOCTH.

2. MHccrnenoBanue ycinoBuid paBHOBECHUS pblyara.

3. Hsmepenue KII/l HaKJIOHHON IIJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.

8 KJIACC

Pa3nen 6. TenJioBble IBJICHHUA.

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKONH TeOpUU CTPOCHHMs BemiecTBa. Macca u
pasMepsl  aroMOB M MoJeKyl.  OmbITel, MOATBEPXAAIOIINE  OCHOBHBIE  IMOJIOXKEHUS
MOJICKYJIIPHOKMHETHUECKOU TEOPHH.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOrO COCTOSTHUM BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH M TBEPIBIX TENT HA OCHOBE IMOJIOKECHHIMA
MOJIEKYJIIPHO-KUHETUYECKOW Teopud. CMauumBaHWe W KalWUISIpHBIE SIBJICHUS. TerioBoe
pacuImpeHue u cxxartue.

Temmneparypa. CBs3b TeMIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBMJKCHHSI YacTHII.
Buytpennss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPTUU: TeIIonepeaaya U COBEpIICHUE
paboTel. Busl Temionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3IyUYEHHUE.

KonnuecTBo TeIUIOTEL. YACHbHAs TEIIOEMKOCTH BEIIECTBA. TeIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIJIoBoro OamaHca. IlmaBieHwe W OTBepAECBaHUE KPHUCTALITUYECKUX
BElleCTB. YelbHas TeIuioTa IuiaBieHusa. [lapooOpazoBanune u KoHjaeHcanus. VcmapeHue.
Kunenue. VYnaenbHas Teminora mapooOpa3oBaHHs. 3aBHUCUMOCTh TEMIEPaTyphl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIINUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntmne! pabots! TermoBbix apurateneit KIIJ TemmoBoro nuratens. TemnoBsie qBUTaTeIN
Y 3alIUTa OKPYKaIOIEeH Cpeibl.

3aK0H COXpaHEHUs U MPEBPAIICHUS SHEPTHUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6mronenue quddysun.

HabGmronenue siBneHnii cMauyuBaHUsI ¥ KAlTWJUISIPHBIX SIBJICHHH.

HaGmronenre TeniaoBoro pacuimpeHus Tel.

W3meHeHue gaBiieHus ra3a Mpyu M3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTypebl.

Bunael reruionepenayu.

O N R WD R

OxuaxieHre Ipy COBepIICHUH PabOThI.



9. HarpeBanue nmpu coBepiieHUU padOThl BHEIIHUMU CHJIAMHU.

10. CpaBHeHuE TEIIIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HabmroneHue KUneHUs.

12. HabmroieHue moCTOsIHCTBA TEMIIEPATYPhI MPH TUIABJICHUU.

13. Mozenu TEIUIOBBIX IBUTATEIIEH.

Jlabopamopnuvie pabomot u onvimeol.

OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.

OnpIThI 110 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

OmnbITH IO HAOTIOIGHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEIN.
Omnpenenenue AaBieHUs BO3yXa B OajUIOHE MITIPHIIA.

5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTb JaBJICHHUSI BO3JAyXa OT ero oObéma Hu

PwnNe

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka rumoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYOKE OT TeMIlepaTyphbl.

7. HaOmropenue u3MeHeHUsT BHYTPEHHEH SHEpPruu Tela B pe3ysbTare TeIUionepeaadd u
paboThl BHEIIHHUX CHIL

8. MHccnenoBanue siBJI€HMS TEIJI000MEHA IIPU CMEUIMBAHUU XOJIOJAHOMN U ropsiuei BObI.

9. OrmpeneneHrue KOJIMYECTBA TEIUIOTHI, TTOJYYEHHOTO BOJAOW MPU TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM ITUITHHAPOM.

10. OmnpeneneHue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBaHue mpoliiecca HCHapeHHus..

12. OmnpeneneHue OTHOCUTEIbHOM BIAXKHOCTU BO3/1yXa.

13. OmpeneneHue yaeabHON TETUIOTHI IUIABJICHUS JIb/IA.

Pa3nes 7. DinekTpuyeckue 1 MATHUTHBIE SIBJICHHUS.

OnekTpuszanus Tel. JBa poja 3JIeKTpUYECKUX 3apsioB. B3aumonencTBue 3apsyKeHHBIX Te.
3akon KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TE OT BEITUYMHBI 3apsiioB U
pacCTOSTHUS MEXKy TEeTIaMu).

Onektpuueckoe mone. Hampsok€HHOCTh diekTpudeckoro mosts. [IpuHmmm cyneprno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu 3mekTpuueckux 3apsaoB. DJIeMEHTapHbINA 3NeKTpuueckuil 3apsaa. CtpoeHue aToma.
[TpoBOIHUKYN M TUAIEKTPUKU. 3AKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiaa.

DNEeKTPUUECKH TOK. YCIOBUS CYIIECTBOBAHHUS DJIEKTPUUYECKOTO TOKa. VICTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUSI 3JEKTPUYECKOr0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuma  Toka. Onekrpuueckoe HampspbkeHue.  CoNpoTHBIEHHE
MPOBOJHUKA. YJEIbHOE CONPOTHBIEHHE BemecTBa. 3akoH Oma 114 yyacTKa  IEMH.
[locnenoBarenbHOE U MapaieIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH IEKTpHUECKOTO ToKa. 3akoH J[xoyns—JleHmna. DnekTpudyeckue menu u
MOTPEOUTENH dIEKTPUUECKOM dHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHuThl. B3auMoOAEHCTBME TMOCTOSHHBIX MAarHUTOB. MarHuTHOE TIOJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS Ku3HU Ha 3emiie. OnbIiT OpcTega. MarHuTHoe nosie
ANEKTPUUECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToOB B T€XHUKE. [[eficTBre MarHUTHOTO MOJsl Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSIHHOTO TOKa. Mcronb30BaHueE 31€KTPOIBUTaTeNel B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



OnbiTel  Dapanes.  SIBneHue  3yeKTpoMarHuTHOM — wHAyKuMW. [lpaBmwio  JleHna.
OnekrporeHepatop. CrmocoObl MOMYYeHHs] DJIEKTPUYECKOW HSHEPruu. OJIEKTPOCTAHIIMHM HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.
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Onexrpusanus Tell.

JIBa posia JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEII.
YCTpOUCTBO U JIEHCTBUE IEKTPOCKOIIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsIiOB.

IIpOoBOAHMKY M TUAIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

HcToyHnKy MOCTOSIHHOTO TOKA.

JIeNCTBUA SIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKHI TOK B )KUJIKOCTH.

. T'a30Bbli1 pa3psia.

. 3mepeHue cuiibl TOKa aMIepMETPOM.

. MI3MepeHue 351eKTpUYeCcKOro HanpsKeHUs BOJIBTMETPOM.

. PeocraT u marazuH conpoTUBIEHUN.

. B3zaumopeicTBre NOCTOSIHHBIX MAarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTHU PA3ECICHHS MOJOCOB MarHUTA.

. MoaenupoBaHue MarHUTHBIX IIOJIEN TTOCTOSTHHBIX MAarHUTOB.

. OnsIT Opcrena.

. MaruuTHoe nose Toka. DJIeKTPOMAarHuT.

. JlelicTBMEe MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

. DIIEKTPOJBUTATENH MTOCTOSTHHOTO TOKA.

. HccnenoBanue ABiIeHUs 2JIEKTPOMarHUTHON MHIYKIIUU.

. OnsiTel Dapanes.

. 3aBUCHUMOCTb HaIlpaBJEHUsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHMS.
25.

DJeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomut u onvimol.
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6.

OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIIUEH U PH CONMPUKOCHOBEHUH.
HccnenoBanue 1eHCTBUSA JIEKTPUUYECKOTO MOJI HA TIPOBOJIHUKH U JUDJIEKTPUKU.

C6opka 1 mpoBepka pabOThI ANEKTPHUUECKON HEMH MOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHHe CUIIbl TOKA.

N3mepenue u perynupoBaHue HalpsHKEHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO 4E€pe3 PE3UCTOP, OT CONPOTHBIICHUS

pe3ucTOpa U HaINpSHKEHUS Ha PE3UCTOPE.

7.

OHLITBI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD JJICKTPHUICCKOI'0 COIIPOTUBJICHUSA ITPOBOAHUKA

OT €TI0 JJIMHBI, IUIOIIAaAU MOIICPECUYHOTO CCUCHUA U MaTCpUuaa.

8.

[IpoBepka mpaBuia CIOKEHUS HAMPSHKEHUN MPU MOCIEI0BATEIbHOM COEIMHEHUH JBYX

PE3UCTOPOB.

9.

10.
11.
12.

HEWN.

IIpoBepka mpaBuiia AJisl CUIIBI TOKA IIPH MApaJIEIbHOM COETUHEHUH PE3UCTOPOB.
Omnpenenenue pabOThI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTOop.

Onpenenenre MOIHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIaMIO4Ky, OT HaIllpsDKEHHs Ha



13. Omnpenenenue KIIJ] Harpesarens.

14. VccnenoBanue MarHiTHOTO B3aMMOJICHCTBHS OCTOSIHHBIX MarHUTOB.

15. VM3yyeHne MAarHUTHOTO TIOJII TIOCTOSHHBIX MAarHUTOB IPH WX OOBEAWHCHUH U
pas3JesieHuu.

16. HccnenoBanue neiCTBUS 3JEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OneITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl B3aUMOJEUCTBUS KaTyIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HANpPaBJIEHUS TOKA B KaTYIIKE.

18. M3yueHue neHCTBUSI MArHUTHOTO MOJISI HA IPOBOAHUK C TOKOM.

19. KounctpyupoBaHue u u3zydeHue paboThl 2JIEKTPOIBUTATEIS.

20. Usmepenue KIIJI anekTpoaBUraTeIbHONM YCTAHOBKH.

21. OnbITHl MO MCCIAEAOBAHUIO SIBICHUS SJCKTPOMArHUTHOM HMHAYKIMHU: HCCIEIOBaHHE
W3MEHEHUH 3HaYEHUS U HAIIPABIECHUS UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe nBuxkeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOrO  JABWXKEHUA. PaBHOMepHOEe IpsAMOIMHENHHOE JBHKEeHHE. HepaBHOMepHOE
npsMOJMHEHOe nBWKeHue. CpenHsss M MIHOBEHHash CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMoiimHelHoe aBuxkeHue. CBoOomHoe mageHue. OTbITHI
[Nanunes.

PaBHOMepHOE nBMXKEHME IO OKpyxkHOcTH. Ilepwox u uactota oOpamenus. JluneiHas u
YIII0Bas CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH Hbrorona. Bropoit 3akoH Hserorona. Tperuit 3axkon Hprotona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHsI CKOJIBKEHUS, CUIIa TPEHUS I0KOS,
JIpYyrue BUbl TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MajeHus. JBrkenue
wianet Bokpyr Comnnua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue marepuanbHOil Touku. AOcomoTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Temna ¢
3aKpEIUIEHHON OCBIO BpallleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenue wmmiynbca. Mmmynbc cunbl. 3aKOH COXpaHEHHsS] UMITYJIBCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckass paboTa W MOIIHOCTh. PabGora cui TsbkecTd, ynpyroctd, TpeHus. CBs3b
3Heprun u pabotrel. IloTeHuManbHas »HEpPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTeHumanpHas SHEpPIHsl CKaTod NpyxuHbl. KuHeTndeckas sHeprus. Teopema 0 KMHETHYECKOMN
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HaGmoeHre MeXaHu4eCKOro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHME INyTEH U TPACKTOPUHN MABMIKEHUS OJHOTO M TOIO XE TEJla OTHOCUTEIBHO
pPa3HBIX TENI OTCUETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO IBHKEHUS.

4. MHccnepoBaHue MIPU3HAKOB PAaBHOYCKOPEHHOTO JIBUKCHMUS.

5. HaGmroneHnue NBHXEHHUS Tela 10 OKPYKHOCTH.



6. HalOmroneHue MexaHMYECKUX SBJICHUHM, MPOUCXOIANINX B cucteMe oTcuéta «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHHH OTHOCUTEIIbHO KaOMHETa (PU3UKU.

7. 3aBHUCUMOCTb YCKOPEHUS TeJla OT MAcCChl T€JIa U ACHCTBYIOLIEH Ha HErO CUJIBI.

8. HalOmronenue paBeHCTBa CUJI PU B3aUMOJACHCTBUU TEIl.

9. H3meHeHue Beca Tena Py YCKOPEHHOM JIBUKEHUH.

10. ITlepenaya umnysabca IpU B3aMMOJIEHCTBHU TEJL.

11. IlpeoOpazoBaHMs SHEPTHU IPU B3aAUMOJICHCTBUH TEJ.

12. CoxpaHeHue UMITyJIbca IPU HEYNIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHue UMITyJIbca IIpH a0COIIOTHO YIPYIOM B3aUMOJECHCTBUM.

14. HaOmroieHue peakTUBHOTO JIBHYKCHHUSI.

15. CoxpaHeHue MEXaHUYECKOU SHEPTHH NMPU CBOOOIHOM IMaICHUH.

16. CoxpaHeHHE MEXaHUYECKOM YHEPTUU MIPH JABUKEHUH TeJla MO JEUCTBUEM MPYKUHBL.

Jlabopamopuuvie pabomot u onvimol.

1. KoHcTpynpoBaHue TpakTa Uil pa3roHa U JalbHEMILEro pPaBHOMEPHOTO JIBUYKEHUS
HIapUKa WM TEJIEKKH.

2. OrmpeneneHue cpeaHell CKOPOCTH CKOJBXEHUS Opycka WM JBIKEHHUS IIapHKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue ycKOpeHUs Teida IpPU PAaBHOYCKOPEHHOM JIBUJKEHUM IO HAKJIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBHCHUMOCTH IYTH OT BPEMEHU IMpPH PAaBHOYCKOPEHHOM JBIKEHUU Oe€3
Ha4yaJIbHOU CKOPOCTH.

5. TIlpoBepka runotessl: €Ciu MPU PABHOYCKOPEHHOM JBHKEHUU O€3 HaualbHOW CKOPOCTH
INyTH OTHOCATCS KaK psAJ HEUYETHBIX 4YHCEN, TO COOTBETCTBYIOLIME IPOMEXYTKH BpEMEHU
OJINHAKOBBI.

6. MHMccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMAaJbHOTO
JIaBJICHUSI.

7. Omnpenenenue kodppuimeHTa TPEHUS CKOIbKEHUS.

8. OmnpeneneHue KECTKOCTH NMPYKUHBI.

9. Omnpenenenue pabOTbl CHJIBI TPEHUS NpPU PABHOMEPHOM JIB)KEHUM Tella 110
TOPU30HTAILHON TOBEPXHOCTH.

10. Ompenenenue pabOThl CHUJIBI YIPYTrOCTH MpH MOABEME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

11. M3y4yeHwue 3aK0OHA COXPAHEHUS SHEPTHUU.

Paszpnen 9. Mexann4yeckue Koj1e0aHUS U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEpUCTUKM KoJjeOaHMii: IMepHoj, dYacTrora,
aMIuTyna. MareMatMueckKuii W NPYKUHHbIA ~ MasTHUKA. [IpeBpamieHue -sHepruv mpu
K01€0aTeIbHOM IBUKEHUH.

3aryxaromue koneOaHus. BpiHyXIeHHble KojeOaHusa. Pe3oHanc. MexaHudeckue BOJHBI.
CBolicTBa MexaHM4ecKUX BOJIH. [Ipo/1osibHBIE U MONIEpEeYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCThH €€
pacnpocTpaHeHus. MexaHN4ecKHUe BOJIHBI B TBEPJOM TeEJNE, CEICMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MHGpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xonebaHuii Te Mo IeHCTBUEM CHIIBI TSHKECTH U CHUIIBI YIIPYTOCTH.

2. HaGmronenue xoneOaHMil rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOmroaeHue BRIHYKICHHBIX KOJIeOaHUI U pe30HAHCA.

4. PacnpocTpaHeHHE MPOIOJIbHBIX U MOMEPEUHbIX BOJIH (Ha MOJEIH).



5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKYCTUYECKMI pE30HAHC.

Jlabopamopuusie pabomot u onvimol.

1. OmnpeneneHue 4acTOThl U MEproIa KojaeOaHU MAaTEMaTUYECKOTr0 MasTHUKA.

2. OrmpezaeneHue 4acTOThI U MepHOJa KoJIeOaHUH MPYKMHHOTO MasiTHUKA.

3. MHccnemoBanue 3aBUCHMOCTH IepHoJa KoJieOaHWH MOJBEUIEHHOTO K HUTU TIpy3a OT
JJIMHBI HUTH.

4. MHccrnenoBaHue 3aBUCHMOCTH IE€pPHOAA KoJeOaHW NPYKHMHHOTO MasTHHKAa OT MaccChl

rpysa.
5. TIIpoBepka HE3aBUCUMOCTHU Meproia KoJeOaHul rpy3a, MOABEIIEHHOTO K HUTH, OT MaccChl

rpysa.
6. OMnbITB, IEMOHCTPHUPYIONIKME 3aBUCUMOCTD Meproja KOoJIeOaHuil MPYKUHHOTO MasiTHUKA
OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.
7. H3mepeHue ycKOpeHHs CBOOOIHOTO MaICHUSI.
Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE T0JIe. DIIEKTPOMAarHUTHbIE BOTHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ixana smeKTpoOMarHUTHHIX BOJIH. VICTIOIB30BaHME SJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBS3H.
DJneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa NEKTPOMATHUTHBIX BOJIH.
2. BoisiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuvie padbomot u onvimol.
1. M3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBIO MOOMIBHOTO TesnedoHa.
Paszpnen 11. CBeToBble siBICHHS.
JlyueBas mopens cBeta. Mcrounuku cBera. I[IpsiMonuHelHOE pacnpOCTpaHEHUE CBETA.
3armenust Connna u JIyasl. Otpaxkenue cBeta. [1mockoe 3epkano. 3akOH OTpa)KEHHUs CBETA.
[Ipenomnienue cBera. 3akOH MmpenomieHusl cBera. [loHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonb30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.
Jlunza. Xon nydeit B nuH3e. OnTudeckas cuctema (oToanmnapara, MUKPOCKOIA U TEJIECKOTa.
I'ma3 kak ontuueckas cucremMa. biin30pyKOCTh U JalbHO30PKOCTb.
Pasnoxxenue Oenoro csera B crnekTp. OnbiTel HptoToHa. CliokeHHE CHEKTpaibHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsmonnHeHOE pacIpOCTpaHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTuyeckuii CBETOBO/I.
Xom mydeit B coOuparomiei JInH3e.
Xox Iydell B paccenBaroLIeH JIMH3E.
[Tonyuenune n300pakeHMIA ¢ TOMOIIBIO JTMH3.
. Ipunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mopens riasa.
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11. PasnosxeHue 06€moro cBeTa B CIIEKTP.
12. Tlomyuenue 6e10T0 CBETA MIPU CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.



1. MHccnenoBaHue 3aBUCUMOCTH YIUIa OTPAKEHHS CBETOBOTO JIyda OT yrja HaJcHUs.

2. N3yueHue XapaKTEpUCTUK U300paXKESHHsI MPEAMETA B INIOCKOM 3epKaJle.

3. MHccnenoBaHue 3aBUCHMOCTH yrIjla IPEIOMIIEHHsI CBETOBOIO Jiyya OT yrja MaJeHUs Ha
TPAHUIIE «BO3LYX—CTEKIIO».

4. TlonydyeHue n300paKEHHUM C ITOMOIIBIO COOMPAIOIICH JTUH3HI.

5. Omnpexnenenue GOKYCHOTO paCCTOSHUS U ONITUYECKOM CUIIbI COOMPAIOIIEH JIMH3BI.

6. OmnbIThI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OneIThl MO BOCHPUSTHIO IIBETAa MPEAMETOB IMpPU HX HAOIIOJEHUU Yepe3 IIBETOBBIC
GUIBTPHL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Onbitel Pesepdopaa u mnanerapnas moxaens aroma. Mopenb atoma bopa. Mcnyckanue u
IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PagnoakTuBHOCTE. Anb(a, 6eTa- u ramma-u3nydeHus. CTpoeHre aToMHOTO sifpa. HykiionHas
MOJieJIb aTOMHOTO siipa. M3otonsl. PaguoaktuBHble npeBpamieHus. [lepuon nomypacnaga aToMHBIX
anep.

Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOIO U MAacCOBOTO YHCEN. DHEPTHUsi CBI3U
aTOMHBIX sifiep. CBsA3b Macchl U SHepruu. Peakuuu cunrte3a u neneHus saep. cTouHuku sHepruu
CoJHia ¥ 3BE31.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3JIy4€HHUS U TOTJIOMICHHUS.

2. CnexTpsl pa3JInYHBIX Fa30B.

3. Cnextp Bogopoza.

4. HabmoaeHue TpekoB B kamepe BuibcoHa.

5. PaOota cuérunka HOHU3UPYIOUINX U3TyYEHUI.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U POAYKTOB.

Jlabopamopnwvie padbomut u onvimol.

1. HaGmo/ieHue CIUIOMHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHS.

2. HccnenoBaHue TpeKOB: M3MEpPEHHE SHEPrMM YacTULBl 10 TOPMO3HOMY MYTH (IO
¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (hoHA.

IHoBTOpPUTEIBbHO-000011Ia0 LM MOYJIb.

[ToBTOpUTENHEHO-0000IIAIONTNI MOTYIb MpEAHA3HAYEH JJIS CHUCTEMAaTHU3aluu U 0000IIeHus
IPEMETHOTO COAEP)KAaHUS U OIbITA JIEATENbHOCTH, MPHOOPETEHHOTO MPU M3YYEHUH BCETro Kypca
¢bu3uKM, a TakXke A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (QU3UKe IS
00y4aromuxcsi, BHIOPAaBIIUX 3TOT y4€OHBIN IPEIMET.

ITpu M3ydeHun DaHHOTO MOAYJS PEATM3YIOTCA U CUCTEMAaTU3UPYIOTCS BUIBI JEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeYMBAETCS JOCTHKEHUE MPEJAMETHBIX U METAPEAMETHBIX TNIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, (GOpPMHUPYETCS €CTeCTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE Hay4HBIX
METOJIOB HCCIIEJOBAaHUs SIBJICHUN MNPUPOABI W TEXHUKH, OBJIAJEHUE YMEHUSMHU OOBSICHATH
¢du3nueckre SBICHUS, IPUMEHSS MTOJyUYCHHbIE 3HAHUS, PEIIaTh 3aJa4, B TOM YHCIIE KAaUeCTBCHHbIC
Y DKCIIEPUMEHTAJIbHbIE.

[IpuHIMIINATBHO AESATEIBHOCTHBIN XapakTep JaHHOTO pas3zelia peann3yercs 3a CYET TOro, 4To
oOyuJaromuecs BBIMOIHSIIOT 33JaHtsl, B KOTOPBIX UM MpeAJiaraeTcs:

Ha OCHOBE IOJIYYE€HHBIX 3HAHUHM paclo3HaBaTh M HAYYHO OOBACHATH (PU3MUECKHUE SBICHUS B
OKpYKarolle NPUPOJIE€ U MOBCEAHEBHOM )KU3HH;



HCIIOJIB30BaTh HAay4YHbIC METOJbI HCCICIOBAHHA (bl/ISI/I‘IeCKI/IX ?IBJ'IGHPIﬁ, B TOM 4YHUCIIC AJA
IMMPOBCPKHU T'HITOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOOOB;

O0BACHATH HayY4YHBIC OCHOBBI Han0oJiee Ba)KHBIX JTOCTHKCHUMN COBPCMCHHBIX TGXHOHOFHﬁ,
HarmpuMmeEp, MPaKTUYICCKOro HCIIOJb30BaHUA pPa3IMYHBIX HCTOYHHKOB SHEPTHHM Ha OCHOBE 3aKOHa
MMpEBpaIICHNA U COXPaHCHH BCEX N3BCCTHBIX BUIOB SHEPI'UH.

INIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuenue ¢pu3NKN Ha YPOBHE OCHOBHOTO 0O0IEro 00pa30BaHMs HANPABIEHO HA JIOCTHIKEHUE
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

B pesynprare wu3yueHus (U3MKM Ha YpPOBHE OCHOBHOI'O OOINEro OO0pa3oBaHUSA Y
oOyuaromierocst OynyT chOpMUPOBAHBI CIEAYIOIINE JINIHOCTHBIE PE3YIIbTAThl B YACTH:

e 1) naTpHOTHYeCKOr0 BOCIIMTAHHUSA:

e - [IPOSBICHUE MHTEpPECA K HCTOPUM M COBPEMEHHOMY COCTOSHHMIO POCCHUHCKOU
¢duznyecKoil HayKu;

® - [IEHHOCTHOE OTHOUICHHUE K JIOCTHKECHUSIM POCCUHCKUX YUEHBIX -(PH3HKOB;

e 2) rpa’kIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

® - TOTOBHOCTh K AaKTHUBHOMY Y4YacTHIO B OOCYXIEHHU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN PU3UKH;

® - 0CO3HaHHE BAXHOCTU MOPAIbHO-3TUYECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

e  3)3CTETHMYECKOr0 BOCIIUTAHMSI:

® - BOCHPHUATHE 3CTETUYECKHX KaueCTB (PU3NYECKOIN HAYKH: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) IeHHOCTH HAYYHOI'0 NTO3HAHMSA:

® - 0CO3HaHHUE LIEHHOCTH (PM3MYECKOIN HAayKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUs MHUpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

® - pa3BUTHUE HAYYHOH JIFOOO3HATEIBHOCTH, NHTEPECA K UCCIIEI0BATENbCKOM 1€ATEIbHOCTH;

e 5) ¢popmMupoBaHus KYJAbTYPbI 310POBbS M IMOIIHOHAIBHOIO 0J1ar0NOJYyYHs:

e - OCO3HAHHWE LIEHHOCTU Oe3omacHoro oOpa3a >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, B&XXKHOCTHU MPaBUJI O€30MIaCHOT0 MOBEJCHUS Ha TPAHCIOPTE, HA AOPOTax, ¢ AIEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

e - copMHUPOBAHHOCTH HaBbIKA pedIEeKCHH, MPU3HAHNE CBOETO MIpaBa Ha OMMUOKY U TaKOTO
JKE TpaBa y JPYroro 4eIoBeKa;

e 6) TPYIOBOIO BOCIIUTAHMSA:

e - QAKTHBHOE YydYacTHe€ B pEIIEHWU TNPAKTUYECKUX 3a7ad (B paMKax CeMbH,
o0pa3oBaTenbHON OpraHU3aIuy, TOpoja, Kpasi) TEXHOJIOTHYECKON U COIMAIbHON HAIMPaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIIe U PUBNYECKUX 3HAHMIA,

® - HHTEpEC K MPAaKTUUYECKOMY U3YUECHHUIO MPO(pECcCHii, CBI3aHHBIX C (PU3UKOI;

e 7) 3K0JIOTHYeCKOI0 BOCIIUTAHMS:

e - OpUEHTAlIMs Ha NpUMEHEHHe (PU3NYECKUX 3HAHMM ISl pelieHusl 3ajad B o0jactu
OKpYXKarolled cpeipl, TUIAHUPOBAHMS TIOCTYNKOB M OLIGHKH HMX BO3MOXHBIX TOCIEACTBHMA IS
OKpYKarolleu Cpeibl;

® - OCO3HaHHE II00ATHHOTO XapaKTepa HIKOJIOTHUECKUX MPOOJIEM U MyTEeH UX pelieHHs;



e §) amanTanuM K H3MEHSAOIIHUMCS YCJIOBHAM COLHAIBHON U IPUPOAHOI cpeabl:
¢ - TOTPeOHOCTH BO B3aUMOJEHCTBHM TPH BBHIMOJHEHUH HCCICIOBAHUNA M TIPOEKTOB
(bu3n4ecKoil HaPaBIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

® - [IOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO IEATEIbHOCTD;

e - MOTpeOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (HOPMYIHPOBATH HJIEH,
HOHSTHS, TUIIOTE3bI 0 (PU3NIECKUX OOBEKTAX U SBICHHSAX;

e - oco3HaHUE JeUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

® - [JJAHMPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHHIA;

e - CTpeMJICHHE AaHaIM3UPOBaTh M BBIBIATH B3aUMOCBS3M MPUPOABL, OOLIECTBA |

HKOHOMHKH, B TOM YHCJIC C HCIOJIb30BaHHEM (DU3NUCCKUX 3HAHUM;
® - OIICHKA CBOMX JCHCTBUI C y4ETOM BIIMSHHS HAa OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX
[J1I00AJIbHBIX [TOCIIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbraTe 0cBOCHUs MpOrpamMMbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHuUs
y oOyuatomerocst Oyayr c@opMupoBaHbl MeTanpeAMeTHbIe Pe3yJabTAaThl, BKIIOYAIOIINE
MO3HABATEIIbHBIE YHUBEpCANbHBIE Y4eOHBbIE JCHCTBHS, KOMMYHHKATHUBHBIE YHHBEpCAIbHBIC
yueOHbIe ACMCTBUSI, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC ACHCTBHS.

ITo3HaBaTeabHbIE YHUBEPCAJBHLIC yqeﬁm,le JeHCTBUS

ba3oBble JlornyecKue AeicTBUA:

®  BBIIBIIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKNA OOBEKTOB (SIBICHUI);

®  YCTaHABIIMBATh CYNIECTBEHHBIA MPU3HAK KJIACCH(HUKAIIMNA, OCHOBAHUS Il 000OIICHHS U
CpaBHEHMS;

®  BBIIBIISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEUHMSI B pacCMaTpUBaeMBbIX (hakTaX, JAHHBIX U
HaOJI0IEHUAX, OTHOCSALIMXCS K (PU3HUECKUM SBICHUSIM;

®  BBUIBISITH TNPUYMHHO-CIICJACTBEHHBIE CBS3M TPHU HM3YyYCHUU (PHU3UYECKUX SBICHUH U
IPOIIECCOB, JIENaTh BBIBOJBI C MCIOJb30BAHUEM JECTYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOYEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEIUYUH;

®  CaMOCTOSITENILHO BBIOMpATh CIIOco0 pemieHust yueOHoU (u3ndeckoi 3agauu (cpaBHEHUE
HECKOJIbKUX BApUAHTOB DPEIICHHS, BBHIOOp HaWOOJEe IMOAXOIIIEro ¢ y4ETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBrle uccienoBare/bCKue 1eHCTBHA!

®  WCIOJB30BaTh BOIIPOCH KaK UCCIIETOBATEIHLCKUI HHCTPYMEHT ITO3HAHHS,

®  TIPOBOJUTH 1O CAMOCTOSITEIILHO COCTABJICHHOMY IUTaHY ONBIT, HECIOXKHBIN (PU3UICCKUI
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3UIECKOTO SIBICHUS;

e OIICHWBaTh Ha TPUMEHHMOCTH W JIOCTOBEPHOCTh HH(OpMAINIO, MOTYyYSCHHYIO B XOJI€
UCCIIEIOBaHUS WIIM HKCTIEPUMEHTA;

®  CaMOCTOSTEIHHO (OPMYIUPOBATH OOOOIICHNS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHUS, OTIBITA, UCCIICIOBAHMS;

e IPOrHO3MPOBATH BO3MOXKHOE JaJIbHEWIIee pa3BUTHE (PU3UUECKHX IPOLECCOB, a TAKKE
BBIJIBUTATH TPEATIONIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:



® [PUMEHSTH pPa3jINYHbIE METOAbI, WHCTPYMEHTHl W 3alpOChl MPU IOUCKE U OTOOpE
nH(OpPMAIUK WK TaHHBIX C YYETOM MPEUIOKEHHON yueOHOM Pu3nUecKor 3a/1auu;

®  aHAIM3UPOBATh, CHUCTEMATHU3MPOBATh W HHTEPHPETHPOBATH HH(POPMAIIUIO Pa3TMYHBIX
BHJIOB U (hOPM TIPEICTABIICHNUS,

®  CaMOCTOATENILHO BBIOHMpaTh ONTUMAJIBHYIO (GOpMY MpeACTaBieHUsS HWHOOpPMAIUU H
WJUTFOCTPUPOBATH PEIIaeMble 33]1a4l HECIOKHBIMH CXEMaMH, AuarpaMMaMH, HHON rpaduKoi U ux
KOMOHWHAIMSIMU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

e B Xxole 0OCyXaeHHs y4eOHOro marepuasna, pe3yiabTaTOB JabOpaTOPHBIX pPabOT u
MIPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYILIECTBY OOCYKJaeMOW TeMbI M BbICKa3bIBaTh MU, HAIICJICHHbBIE
Ha pelIeHMe 3a/1a4M U MoIepKaHue 0JaroKenaTeIbHOCTH O0IIEHuUS;

® CONOCTaBISITh CBOM CYXKJIEHUS C CYXICHHSIMH JPYIMX YYacTHHKOB JMaJora,
OOHapY>KUBATh PA3IMYME U CXOJICTBO O3HIINH;

®  BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e yONMYHO  MPEACTABIATH  PE3YNbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OIbITa
(9KcIIeprMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

e [OHUMAaTh U UCIOJB30BaTh MPEUMYILECTBA KOMAHAHON U WHANBUAYAIBHON paboOThI MPH
pelIeHUH KOHKPETHO! (pru3HUecKoi npoOIembl;

® [pUHUMATh LEIH COBMECTHON JEeSATENbHOCTH, OPIraHU30BBIBATH JIEHCTBUS MO €€
JOCTHKEHUIO: paclpeensiTh poiiu, oOCYXAaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOW paboThl,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJEH;

®  BHINOJHATH CBOKO YacTh pPadOTHI, JOCTHTas KAa4eCTBEHHOTO pEe3yJibTaTa IO CBOEMY
HANPABIECHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI,

®  OIICHMBATh KAYECTBO CBOETO BKJIaZa B OOIIMH MPOIYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

®  BBIIBIITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHUTYAIMIX, TPEOYIOIIMX U PEHICHUS
bu3nYeCKUX 3HAHMUI;

® OpHCHTHPOBATHCS B PAa3IUYHBIX TOAXOJAX MPHHATHS pEUIeHuH (MHIUBUIYaIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIICHUH IPYIIOif);

®  CaMOCTOSITENIFHO COCTaBIISITh AQITOPUTM pelieHus (U3MYecKod 3ajadd WM TUTaHa
UCCIIEIOBAaHMS C YYETOM UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
npejiaraeMble BapuaHThl peIeHHi;

e jenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIlICHHE.

CaMOKOHTPOJ/Ib, SMOLHOHAIBHBIH HHTEJIEKT:

e  JaBaTh a/ICKBATHYIO OIICHKY CHUTYallUu U MpeiaraTh IlaH e€ N3MEHEHHS;

e  OOBACHATH MPUUYUHBI JOCTHKEHHS (HEAOCTH)KEHUS) pe3yJbTaToOB AEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (PU3NIECKOTO
UCCIICIOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, M3MEHMBIIMXCS CHTYyalUH,
YCTAQHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;



e  OLICHMBATh COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUAM,;

e CTaBUTH ceOs Ha MECTO APYroro 4eloBeKa B XOJ€ CHOpa MM JUCKYCCHU HA HAY4HYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

e [pHU3HABAaTh CBOE MpaBO Ha OIMMOKY NpU pEHICHWH (QHU3UYECKUX 3aJad WIH B
YTBEPKICHUAX Ha HAy4YHBIE TEMbI M TAKOE )K€ IIPaBO APYroro.

HPEAMETHBLIE PE3YJIbTATHBI

K koHiy oOydeHnuss B 7 KJjiacce IpPEIMETHBIC pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

®  UCNOJNB30BAaTh TOHATHA: (U3NYECKHMEe M XUMHYECKHE SBJCHHUSA, HaOJIOJCHHE,
9KCIIEPUMEHT, MOJIeJIb, TUIOTe3a, €AMHULIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbIe
COCTOSTHUS BelecTBa (TBEPIOE, KUIKOE, ra3000pa3HOe), MEXaHNYECKOe JIBIKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NIPSIMOJIMHENHOE), TPAeKTOpUs, paBHOJAEHCTBYIOIIAs cuia, nedhopmanusd (ynpyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuyath sABieHUS (OUQQy3us, TEIUIOBOE ABMKEHUE YACTHUI] BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHHUE, MHEPIIHS, B3aUMO/ICHCTBUE TEJ, paBHOBECHE TBEPBIX TEI C
3aKpeIIEHHON OChIO BpallleHUus, Mepeaaya JaBieHus TBEPABIMU TelaMH, KUAKOCTAMU U Ta3aMu,
atMoc(epHoe naBieHHe, IJaBaHUE Tell, MPEeBpAIICHUS MEXaHUYECKOW SHEPrUH) MO OMUCAHUIO0 UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBICHUE;

®  pacrio3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3NYECKUX SBICHUI B OKPYXAlOIIEeM MHUpE, B
TOM 4YHClie (PU3NYECKUE SBIECHUS B MPUPOJE: NPUMEPHI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMHU B
JKUBOM M HEXKUBOM MNpPUPOJE, NEHCTBUE CHJIBI TPEHUS B MPUPOAE U TEXHHUKE, BIHSIHHE
aTMOC(EpHOTO JIaBJICHUs Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO, pplyard B Teje YesIoBeKa, IPU STOM
NEPEeBOJUTh MPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBIIEIATh CYLIECTBEHHBbIE CBOMCTBa (IIPU3HAKU)
(bu3NYECKUX SIBICHUM;

®  ONUCHIBATh M3YYEHHBIE CBOMCTBA TeN M (PU3MYECKHUE SBIICHUS, MCNONb3Yysd (pU3nuecKue
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA
yIPYroCTH, CUJIa TSDKECTH, BEC Tella, CUila TPEHUs, JaBiieHue (TBEPAOro Tena, >KUIKOCTH, ras3a),
BBITJIKMBAIOIAs CHJIa, MeEXaHWdeckas paboTa, MOIIHOCTb, IJIEUYO CHJIBI, MOMEHT CHJIBI,
KOA((UILMEHT MOJE3HOro NEHCTBUS MEXaHHW3MOB, KMHETUYECKass M MOTEHIMaJIbHAsl SHEPTHs), pU
OTNMCAHUU MPABHWIIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOIB3YEMBIX BEIHUMH, UX 0003HAYEHUS U
€IMHUIBl (U3NYECKUX BEJIMYMH, HAXOIUTh (POPMYIBI, CBS3BIBAIOIIKME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH TPa(UKH HM3YUEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYUH;

®  XapaKTepu30BaTh CBOWCTBA Tel, GU3NUECKUE SIBICHUS U MPOIECCHI, UCIIONb3Ys MpaBHiia
CIOXeHMs cuil (BAOJIb ONHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesna, MpaBUIIO
paBHOBecHsl pbluara (OJ0Ka), «30JI0TO€ MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHH4EeCKOU
SHEPIUH, IPU 3TOM JaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alMCBIBATH €0 MAaTEMaTHYECKOEe
BBIPAKCHHUE;

e  OOBACHATH (pU3HUECKHE SIBICHUS, IPOLIECCH M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH INPUUMHHO-CIECJCTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHWE W3 1—2 JIOTMYEeCKUX IIaroB C OMOpod Ha 1—2 H3y4YEeHHBIX CBOWMCTBA
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemarbh pacuéTHbE 3a7auud B 1-2 JEWCTBHS, WCIOJIB3YS 3aKOHBI H  (HOPMYIIBI,
CBsI3bIBalOIME (PU3NUYECKHUE BEIMUYMHBI: HA OCHOBE aHAIM3a YCJOBHUS 3aJauyd 3alMCBhIBATh KPaTKOe



yCIIOBHE, MOJCTABIATh (PU3NYECKHE BEIMYMHBI B (OPMYJIbl U IMPOBOAUTH PACUYETHI, HAXOIUThH
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JIUIsl pEIICHUS 3a/1a4, OLIEHUBATh PEATUCTHYHOCTD TOTYYeHHON
(U3HYECKON BETUIMHBL;

®  pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh HPU MOMOIIM (PU3UIECKUX METOMIOB,
B OINHMCAaHUM HCCIICOBAHUS BBIICIATH MPOBEPSEMOE IMPEAIONOKeHHE (TUIIOTe3y), Pa3jindyarh U
UHTEPIPETUPOBATh MOIYYEHHBIN pe3yabTaT, HAXOAUTh OLIMOKH B XOJI€ OIMbITA, JI€1aTh BBIBOJIBI IO
€ro pe3ysbraram;

® [IPOBOJUTH OIBITHI MO HAOIIOACHUIO (PU3MUECKUX SBICHUA WM (U3NYECKUX CBOUCTB
Tes: (OPMYIHPOBATH MPOBEPSEMBbIC MPEAIONOKEHHs, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH X0 ONbBITa U (POPMYIUPOBATH BBIBOKI;

e  BBINOJIHATH NPSAMBbIE U3MEPEHHUSI PACCTOSHHUSA, BPEMEHHU, MacChl Teia, 00bEMa, CHUJIBI U
TEMIIepaTypbl C WCIOJIb30BAHWEM AHAJIOTOBBIX M IH(PPOBBHIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOITIOTHOM MOTrPEUIHOCTH U3MEPEHUH;

® TPOBOJIUTH HCCIEAOBAHUE 3aBHCHMOCTH OJHOW (PU3NYECKON BEITUYMHBI OT APYToW C
UCIOJIb30BAaHUEM MPSIMbIX M3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO IBMIKYILIETOCs Tejla OT
BPEMEHM JIBWJKEHHUSl Tela, CUJIbl TPEHMsI CKOJIbKEHUS OT Beca Teja, KadecTBa 00paboTKu
IIOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CWJIBI TPEHHs OT IUIOIIAAU CONPUKOCHOBEHHS TE€J, CHJIbI
YIPYroCTH OT YJIMHEHMS NPY>KUHBI, BBITAJIKUBAIOIIEH CUJIbI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBHCHMOCTH OT IIJIOTHOCTH Tejla, OT INIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO0, YCIIOBHH TUIaBaHUs Tell, YCIOBHI paBHOBECHUS pbluara u OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM y4€OHOI'O MCCIIEOBAHUS, COOMpPATh YCTAHOBKY U BBINOJHSITH U3MEPEHUS, CIELys
NPEJIOKEHHOMY IUIaHy, (UKCUPOBAaTh pE3yJabTaThl IOJYYEHHOM 3aBUCUMOCTU (DU3HUECKUX
BEIMYMH B BHJE MPEUIOKEHHBIX TaOmull U rpaduKoB, JenaTb BBIBOABI IO pe3ylbTaTaM
UCCIIEI0BAHNS;

® [POBOJUTH KOCBEHHBbIE M3MEpeHHs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU M TBEPAOTO TeNa, CUJIA TPEHUS CKOJIbKEHUS, TABJICHHUE BO3/1yXa, BBITAIKUBAIOIIAs CUJIA,
JefCTByIONIAsl Ha MOTPYKEHHOE B JKUIKOCTh TENO, KOA()PUIMEHT MOJIE3HOro JAEHCTBUS MPOCTHIX
MEXaHU3MOB), CJelys MpPEUIOKEHHOW HMHCTPYKLIUH: NpPHU BBINOJHEHUHM HW3MEpEeHH coOupaTh
DKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOH BEJINYUHBL;

e coOmonaTh NpaBWiIa TEXHUKH Oe3omacHocTH mpu pabore ¢ JgabOpaTOPHBIM
o0opynoBaHueM;

e  yKa3bplBaTh MPHUHLUMIBI JEHCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETpP, COOOUIAIOIIUEeCs COCYAbl, OapoMeTp, pblyar, MOABMXKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

®  XapaKTepu30BaTh NMPUHLUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB
c omopol Ha wuX onucaHus (B TOM 4YHCIE: TMOIIIUIHUKH, YCTPOHCTBO BOJONPOBOAA,
TUIPABIMYECKUN MPECC, MAHOMETP, BBICOTOMED, IIOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ysl 3HAHUSA
0 cBOMcTBaxX (hprU3MUYECKUX SBICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOAMUTH MpUMEPHl (HAXOOUTh HMHPOPMALMI0 O TNpUMepax) MPaKTHYECKOTO
UCTOJIb30BaHUs (PM3NYECKUX 3HAaHUHM B IOBCEAHEBHOM KMU3HHU I 0OecrieueHus: 0e30MacHOCTH MPH
oOpalleHnn ¢ NpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbSl U COOIIOAECHUS
HOPM DKOJIOTHYECKOTO MOBEACHMS B OKPYKAIOLIEH Cpeae;

®  OCYILECTBJIATh OTOOpP MCTOYHMKOB HMH(popManuu B IIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIONIMXCS 3HAHUM U ITyTEM CPABHEHHS PA3IMYHBIX
UCTOYHUKOB BBIJACNIATh MH(POPMALUIO, KOTOpas SBISETCS NPOTHBOPEYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;



®  UCMOJB30BaTh NPH BBIMOJHEHUH Y4YeOHBIX 3aJaHHi HAyYHO-TIOMYJISAPHYIO JIUTEPATypy
(bu3n4ecKoro coiep:kaHus, ClpaBOYHbIe MaTepHualibl, pecypchl cetu VIHTepHeT, BiasieTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBanus HHPOPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co3/1aBaThb COOCTBEHHbIE KPaTKHWE IMUCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMAIMKU (U3HUECKOTO COAEP)KaHUS, B TOM YHCIE IyOJHMYHO JAeiaTh KpaTKue
COOOLICHNs O pe3yNbTaTax IMPOEKTOB WM YYEOHBIX HCCIEIOBaHWN, IMPH STOM T'PAMOTHO
UCIOJIb30BaTh M3YyYEHHBIH NOHATHHHBIN ammapar Kypca (PU3MKH, COINPOBOXAATh BBICTYIJICHHUE
MpE3EHTALUCH;

® [IpU BBHIIOJIHEHUHU Y4EOHBIX IPOEKTOB U HCCIIECAOBAHUI pacnpeneisaTb OOs3aHHOCTH B
IpymnIe B COOTBETCTBUU C MOCTABJICHHBIMH 33Ja4aMy, CJIECIUTh 32 BBIIIOJIHEHUEM IUIaHA JIEHCTBUH,
aJIeKBaTHO  OLEHMBaThb COOCTBEHHBIM BKJIAJ B  JEATEIBHOCTb T[PYIIBL, BBICTPAauBATh
KOMMYHHUKaTUBHOE B3aMMOJEHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIKX.

K koHmy oOydyeHus B 8 kJiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHUI:

®  UCMOJb30BaTh IOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JBHXEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAIUIMUECKUE U aMOp(HBIE Tella, HAChIILEHHbIN 1
HEHACBILIEHHbIA Map, BJIAXHOCTb BO3/yXa, TEMIlEpaTypa, BHYTPEHHSS OSHEprus, TEIJIOBON
JIBUTATeNlb, JJIEMEHTAPHBIA 3JEKTPUYECKUN 3apsl, OHJEKTpUYECKOe II0Jie, IPOBOJHUKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUYECKUI TOK, MarHUTHOE IOJIE;

® pa3nuyarh SBJIEHUS (TEIUIOBOE pAaCHIMpPEHHE M cXaTue, TeIulonepesaaya, TeIIoBOe
paBHOBECHE, CMAauMBaHWE, KalWULIPHBIE SIBICHUS, WCIApEHUE, KOHICHCALMs, IUIABICHUE,
KpucTaym3anusi (OoTBepAeBaHME), KHUIIEHHE, Terulonepenadya (TerionpoBOAHOCTb, KOHBEKIIHS,
U3ITyYEHHUE), AJIEKTpU3alus TeJl, B3aUMOJECHCTBUE 3apsioB, JAECUCTBUSA DJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHME, B3aUMOJAECUCTBUE MAarHWTOB, JEHCTBHE MarHUTHOIO IOJS HAa MPOBOJHHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHAYKLHUSA) [0 ONMCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NUYECKOE SBIICHUE;

®  pacro3HaBaTh MPOSIBIEHHE U3YYEHHBIX (U3NYECKUX SBICHUHA B OKPY)KAIOLIEM MHUPE, B
TOM 4Hclie PU3NYECKUE SBIECHUS B IPUPOJIE: OBEPXHOCTHOE HATSDKEHNUE U KallWJUIPHBIE SIBJICHUS
B MPUPOJE, KPUCTAJUIBI B IpUpojie, nznydenue ConHila, 3amep3aHue BOJIOEMOB, MOPCKUE OpU3BI,
o0Opa3oBaHUe POCHI, TyMaHa, UHEs, CHEra, EKTPUUECKUE SBJICHUS B aTMocdepe, AIIeKTPUYECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE ToJIe 3eMIIH, Jpei( MOIFOCOB, POIIb MArHUTHOTO OIS AJIS HKU3HU
Ha 3emuie, MOJSPHOE CUSIHHE, TIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B yueOHYIO, BBIIEIAThH
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBIICHUM;

®  ONUCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (PU3MUECKHE SBJICHUS, UCIONb3yd (U3HMUecKue
BEJIMYMHBI (TeMmIepaTypa, BHYTPEHHSSI SHEprusi, KOJMYECTBO TEIUIOTHI, yAeNIbHas TEII0EMKOCTh
BEIIIECTBA, yJeNbHas TelyIoTa IUIaBJIeHUs, yIelbHas TeIuIoTa mapooOpa3oBaHus, yAeabHas TeraoTa
CrOpaHus TOIUIMBA, KOI()(UIMEHT TMOJE3HOr0 JeWCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIIbHAS
BJIQXKHOCTh BO3JyXa, OJIJIEKTPUYECKHI 3apsii, cuja TOKa, DJIEKTPUYECKOE HaIpsiKeHHe,
COMPOTUBIIEHWE TMPOBOJAHMKA, YJECIbHOE CONPOTHUBIIEHHWE BELIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), PU OMMCAHUH NPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT UCTIOIb3yEMBIX
BEJIMYMH, O0003HAYCHUS U €IUHHILBI (PU3NYECKUX BEIMYUH, HAXOIUTHh (POPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYUHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTh TpapUKH H3y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

®  XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUA M IPOLECCHI, MCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKOW TEOPUM CTPOCHMS BELIECTBA, NPUHIIMII
CYNEpHO3UIMM IoJIeH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH Oma 1uis



yuyacTka 1emnu, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEHUsl SHEPTUH, MPU ITOM JIaBaTh CIOBECHYIO
(bOpMYyIMPOBKY 3aKOHA U 3alUCHIBATh €70 MATEMATHIECKOE BHIPAKCHHCE;

e  O0BSICHATH (PU3MUECKHE MTPOLIECCHI U CBOIMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallUl
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUYUHHO-CICJACTBEHHBIC CBS3U, CTPOUTH
00BbsCHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3Y4YEHHBIX CBOWCTBA (PU3MYECKHUX
ABJICHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e pemarh pacuy€THbE 3aJaud B 2—3 JEHCTBUSA, HCIOJB3Yyd 3aKOHbI U (OPMYIIbI,
CBs3bIBarOIME (hHU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalIHM3a yCJIOBHS 3aJauM 3alHChIBaTh KPaTKOE
YCIIOBUE, BBISBIIATH HEIOCTATOK JAHHBIX JUIS PEIICHUS 33/Ja4d, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE JUIsi €€ pElICHHs, MPOBOAUTH pacy€Thl M CpPaBHUBATH MOJYYCHHOE 3HAUYCHHE
bu3nYeCcKOil BETMYMHBI C U3BECTHBIMU JAHHBIMU;

®  pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH IMPU MTOMOIIN (PU3NISCKUX METOJIOB,
UCIIONIB3YSl OMHUCAHHE WCCIENOBaHMs, BBIICIATh MPOBEPSEMOE MPEAINONIOKEHHE, OLEHUBATh
MPAaBUJIBHOCTD MOPSIIKA IPOBEICHUS UCCIICIOBAHMUS, JIENIaTh BBIBO/IBI,

®  POBOJUTH OMBITHI 110 HAOTIOACHHUIO (U3UYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB TEI
(KanmuJUISIpHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3[yXa OT €ro o0b&Ma, TeMIeparypbl, CKOPOCTH
mpoliecca OCTBIBAHMSI W HArpeBaHUs MPU HM3IYyYEHHUU OT IIBETA HM3JIydaromieil (MOTrJIomaroIei)
MOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJIBI OT TEMIEPATyPhl KUIAKOCTH U IJIOMIAAN €€ MOBEPXHOCTH,
JNEKTpU3alMs TeN U B3aHMOJCHCTBHE AIIEKTPUUYECKUX 3apsAI0B, B3aWMOJCUCTBUE MOCTOSIHHBIX
MarHuTOB, BU3YaJIM3AIHsI MATHUTHBIX TOJICH TTOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOWMCTBa 3JEKTPOMArHUTa, CBOWCTBA AJIEKTPOJBHUTATENSI MOCTOSHHOTO
TOKa): (hOPMYITUPOBATH MPOBEPSIEMbIE MPEINOJIOKEHHUs, COOUPATh YCTAHOBKY M3 TMPEII0KEHHOTO
000py/I0BaHusl, ONUCHIBATh XO/1 OMBITA H (POPMYITHPOBATH BHIBOIBL;

®  BBHINOJHATH MPSIMBIE U3MEPEHHS] TEMIIEPATypbl, OTHOCHUTEIHLHOW BIAXHOCTH BO3yXa,
CWJIBI TOKa, HAMpPSKEHHsI C HCIOJb30BAaHHEM AaHAJOTOBBIX MPUOOPOB U JATYUKOB (DU3HUECKUX
BEJIMYNH, CPABHUBATH PE3YJITATHl U3MEPEHUM C YUETOM 3aIaHHON a0COIFOTHOM MOTPEITHOCTH;

® MPOBOJIUTH HCCIEAOBAHHWE 3aBHCHUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT JPYrou ¢
WCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHUH (3aBUCUMOCTH COMPOTUBIICHUS] TPOBOJHUKA OT €r0 JIJTUHBI,
TJIOIIAIU TIOTIEPEYHOTO CEUEHUs U YIEIHHOTO CONPOTHBIICHHS BEIIECTBA MPOBOJAHUKA, CHIIBI TOKA,
UYILIEro Yepe3 MPOBOJHUK, OT HANPSHKEHUS Ha MPOBOJAHUKE, UCCIEIOBAaHUE MOCIEI0BATENBHOIO U
MapauIeTbHOTO COSTUHEHHI MPOBOJHUKOB): MJIAHHUPOBATh UCCIIEOBaHHUE, COOUPATh YCTAHOBKY U
BBITIOJIHSITh U3MEPEHUs, CIAeAYysS MPEII0KEHHOMY TUTaHy, (DUKCHPOBATh PE3yJIbTATHl MOJIYICHHOM
3aBUCUMOCTH B BU/JIE TAOJIUII U TPAPUKOB, JETaTh BBIBOJIBI 10 PE3YJIbTaTaM HCCIICIOBAHNS,

® TIPOBOJIUTH KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIMYMH (YyACIbHAS TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHHUE NMPOBOHUKA, pab0oTa M MOILIHOCTD JEKTPUUECKOTO TOKA): MJIAHUPOBAThH
U3MEpEeHHs, coOUpaTh SKCIIEPUMEHTAIbHYI0 YCTAaHOBKY, CIEAys MPEIOKEHHOW HHCTPYKIIMH, U
BBIUMCIISTH 3HAUCHNE BETMUNHBI,

e coOmonaTh TMpaBWiIa TEXHUKH O€30MacHOCTH Tpu paboTre ¢  J1abOpaTOPHBIM
00opy0BaHUEM;

®  XapaKTepU30BaTh MPHUHIIMIIBI JCHCTBHS U3yUYEHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOUCTB
C omopoil Ha WX omMcaHus (B TOM YHMCJE: CHUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIEpMETp, BOJBTMETP, CUETUMK DJICKTPUUECKOH SHEPruu, 3JIEKTPOOCBETHTEIbHBIC
npuOOphl, HarpeBaTeNbHBIE JJICKTPONPHOOPHI (IPUMEPHI), SICKTPUUYECKUE MPEAOXPAHUTEINH,
AJIEKTPOMATHUT, BJEKTPOJBHUTaTENb TIOCTOSHHOTO TOKA), WCIOJb3ys 3HAHUS O CBOMCTBax
(bU3HYeCKUX SBJICHUN U HEOOX0IMMbIe (HU3UIECKUE 3aKOHOMEPHOCTH;



® pacrmo3HaBaTh TNPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTENbHBIE MNPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETpP, TEPMOC, IICHXPOMETpP, TUTPOMETD,
JBUTATENb BHYTPEHHETO CrOpPaHUs, JIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI JJIEKTPUYCCKHIX
Henel ¢ MoCieNOBAaTEIbHBIM U IMapalIebHBIM COEAMHEHUEM 3JIEMEHTOB, pasjinyas YCJIOBHBIC
0003HaYCHHMSI JIEMEHTOB AJICKTPUYECCKUX IICTICH;

® [PUBOAWUTHL TpUMEpHl (HAXOAUTh HWH(GOPMAIMIO O TpHUMEpax) MPAKTUIECKOTO
WCITOJIB30BaHUS (PM3UYECKUX 3HAHWK B TIOBCEIHEBHOM XKU3HM JJI1 oOecrieueHus 0€30MacHOCTH TPpH
oOpaleHun ¢ mpuoopaMu U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3JI0POBbS U COOJIIOICHUS
HOPM 3KOJIOTMUECKOTO MOBEJICHUS B OKPYXAIOIIEH Cpeie;

®  OCYHIECTBJIATH MOUCK MH(pOpMaluu puudeckoro cojaepxanus B MIHTepHeTe, HA OCHOBE
UMEIONIUXCS 3HAHUW U TIYTEM CPaBHEHHUS JOTOJHUTEIBHBIX HCTOYHUKOB BBIACIATH WH(HOPMAIIHIO,
KOTOpasi SIBJISETCS MPOTUBOPESUYMBOM HITM MOXKET OBITh HEJIOCTOBEPHOM;

®  HCIIOJIB30BATh IPH BHITIOJHCHUH YYCOHBIX 3aJlaHUi HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
(bu3NYECKOro coliepKaHus, CIIpaBOYHbIE MaTepHaIIbI, pecypchl ceTi MHTepHeT, BIaaeTh npuémamMmu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHGOpPMAIMK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

e co3maBaTh COOCTBEHHBIE IHMCBMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 00o0mas
nH(GOPMALIMI0O U3 HECKOJIBKHX HCTOYHHMKOB (DU3MUECKOTO COACpXkaHHSI, B TOM 4YHUCIE MyOIUYHO
MIPEJICTABIISITh PE3YJIBTATHI TIPOSKTHOM MU MCCIIEAOBATEIBCKON NEATEIBHOCTH, TIPH 3TOM IPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIA anmapar Kypca (U3HKH, COMPOBOXIATH BBICTYILICHUE
Mpe3CHTAlNEN;

® [IpU BHINIOJHEHUH YYEOHBIX TIPOCKTOB U HCCIICIOBAHWA (U3UUYECKUX TIPOIECCOB
pacrpeensiTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33/lauaMu, CIEAUTH 3a
BBITIOJTHEHUEM TLJIaHa JEHCTBUI M KOPPEKTUPOBATH €r0, aleKBaTHO OIIEHUBATh COOCTBEHHBIN BKIIA]
B JICATEIIBHOCTh TPYIIIHBI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, MTPOSIBIISISI TOTOBHOCTh
paspemiaTh KOH(JIUKTHI.

K kxoHiy oOyuyeHuss B 9 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

® UCMONB30BaTh TMOHATHS: CHCTEMa OTCY€Ta, MaTepualbHas TOYKA, TPACKTOPHS,
OTHOCUTENIbHOCTh MEXaHMYeCKOro ABIMKEHHs, Aedopmarus (ympyras, IUtacTUdeckas), TpeHHe,
[EHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTh U TEPErpy3KH, IEHTP TSKECTH, aOCOITIOTHO
TBEPIOE TEJIO, MEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHWYECKUE KOJICOAHHS W BOJIHBI,
3BYK, HH(PA3BYK U yIbTPa3BYK, SJEKTPOMArHUTHBIE BOJHBI, IIIKaJIa YIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIBHO30PKOCTh, CIEKTPHI MCIyCKaHUS M TMOTJOIIEHUS, aabda, 0eTa- U raMma-
W3ITydeHUs], H30TOIIBI, siFepHAs SJHEPIeTHKA,

e pasnuyYarh SBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIWHEHHOE [BIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JIBMIKEHNE, CBOOOHOE IMaJIEHUE TeJl, pABHOMEPHOE JIBHKEHUE
M0 OKPYKHOCTH, B3aUMOJICHCTBUE TeEll, PEaKTUBHOE JBIDKEHHE, KOlle0aTenbHOe JIBIKEHUE
(3aTyxaromue U BBIHYXKJCHHBbIE KOJeOaHus), pe30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE 3BYKa,
MPSIMOJIMHEHHOE pacIpOCTpaHEHHE, OTpPaKCHHE M TPEIOMJICHHWE CBETa, IOJHOE BHYTPEHHEE
OTpaXEHUE CBETa, PA3JOKEHHE OEJoro CBETa B CHEKTP W CIIOKEHHE CIEKTPaIbHBIX IIBETOB,
JIUCTIEPCUsSl CBETA, ECTECTBEHHAs paJHOAKTUBHOCTb, BO3HHMKHOBEHHUE JIMHEHYATOTO CIIEKTpa
U3ITy4eHUs) 10 OMHMCAHUI0 UX XaPaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX
JTaHHOE (PU3HUECKOE SIBICHUE;

®  pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (DU3MYECKHX SIBJICHUN B OKpYXKaromeMmM Mmupe (B
TOM 4uciie GU3NYECKUE SBJIICHHS B MPUPOJEC: MPWIMBBI U OTIUBHI, ABMKEHUE TIaHeT COHEYHOU
CHUCTEMBI, PEAKTUBHOE JIBIDKCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,



3eMJIETPSACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAaMH, X0, I[BE€Ta T€J, ONTUYECKUE SBJICHUS B NIPUPOIE,
Ouosornyeckoe JCHCTBHE BHIMMOIO, YIbTPA(pHOIETOBOIO W PEHTICHOBCKOTO H3IYYCHUH,
€CTECTBEHHBIN PaJMOaKTHBHBIN (OH, KOCMUYECKUE JIyUd, PaAHMOAKTUBHOE M3ITYYEHUE MPUPOIHBIX
MHUHEpAJIOB, AEHCTBUE PAJHOAKTUBHBIX U3Iy4E€HUI HAa OPraHU3M UesIOBeKa), IPH ITOM MEPEBOIUTh
IPAaKTUYECKYIO 3a/lauy B Y4eOHYIO, BBIIEIATH CYLIECTBEHHBbIE CBOMCTBA (MpU3HAKU) (HU3HYECKUX
SIBIICHUI;

®  ONUCHIBATH M3YYEHHbIE CBOWCTBA Tel U (PU3UYECKUE SBICHHS, UCIONb3Ys (U3NUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JIBM)KEHUHU, YCKOPEHHUE,
IepeMELICHHE, IIyTh, YIJI0Bask CKOPOCTh, CUJla TPEHHUs, CUJIA YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOIO MaJEHUs, BEC Tejla, MMIYJbC Tejla, HUMIYJIbC CHIIBI, MEXaHudeckas pabora u
MOIIIHOCTb, ITOTEHIIMAJIbHAS HEPIUsl TeJa, MOAHITOrO HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHIMAIbHAS
SHEpPrusl CXKAaTOM INPYXKUHBI, KHHETUYECKas SHEPrus, MOJIHAasg MEXaHWYecKas SHeprusi, nepuoj u
qacToTa KojeOaHHi, 1JIMHA BOJIHbBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, [TOKa3aTelb
IPEJIOMIIEHUS CPefbl), IPU ONMUCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKUI CMBICI UCHOIb3YEMBIX
BEJIMYMH, O0003HAYCHUS W CIUHHIBI (U3NYECKUX BEIMYUH, HAXOTUTH (POPMYIIBI, CBSI3BIBAIOIINE
JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpapuKH HM3y4CHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

®  XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHHUS M TPOILECCHI, UCIONB3Ys 3aKOH
COXPAaHEHHs DHEPIMM, 3aKOH BCEMHMPHOIO TATOTEHUS, NPUHLMII CYNEPHO3ZULUM CWJI, IPUHLUI
OTHOCUTENIBHOCTH ["anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3AaKOHBI OTPAKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUs 3apsJ0BOI0 U MACCOBOTO YHMCET MPH SIACPHBIX PEAKIUX,
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa WU 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKCHHUE;

e  O00BSICHATH (PU3MUECKHE MTPOLIECCHI U CBOICTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYyallUl
IIPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh IMPUYNHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
0o0BbsicCHEHHEe M3 2—3 JOrMYecKHX IIaroB ¢ OMOpoi Ha 2—-3 H3Yy4eHHBIX CBOMCTBa (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacyéTHbIe 3a/auu (ONMUpAOLIUEcs HA CUCTEMY U3 2—3 ypaBHEHHUH), UCHOIb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLIUE (PM3UYECKUE BEIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBMs 3ajauu
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOLIME WM M30BITOUHBIE JaHHBbIE, BBIOMpPATH
3aKOHBI M (QOpPMYINIBI, HEOOXOJMMBIE JJs pEUIeHHs, MPOBOAUTH PAcuy€Thl M OLIEHUBAThH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaUYCHHSI (PU3UUYECKON BETMUHHBI,

®  pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPU IMOMOIIM (GU3UIECKUX METOOB,
UCIIONIb3YSl ONUCAHHE WCCIENOBaHMs, BBIIEIATh IPOBEPSAEMOE MPENIOIIOKEHHE, OLEHUBATh
MPAaBWIBHOCTh TMOpPSIKAa TPOBENCHUS HUCCIENOBaHUs, JieJaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOACHUHN U ONBITOB;

®  TPOBOJUTH OMBITHI 10 HAOTIOACHHIO (U3NYECKUX SIBICHUN UM (PU3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHHMsI HSHEPIUH, 3aBHUCHUMOCTH IepHoJa
KoJIeOaHUH TPY>KUHHOTO MasTHHKAa OT MacChl Ipy3a M *KECTKOCTH MPYXHUHBI U HE3aBUCUMOCTh OT
aMILTUTYIBI MaJbIX KOJEOaHWH, MPSIMOJUHEHHOE pPACIPOCTPAHCHHE CBETA, PA3JIOKEHHE OerIoro
CBETAa B CIIEKTpP, U3YyYEHHE CBOICTB M300pak€HUs B IUIOCKOM 3€pKalle M CBOMCTB M300pakeHUs
npeaMera B coOuparomeil JuH3e, HaOMi0IeH!e CIUIONIHBIX M JIMHEHUYaThIX CIIEKTPOB HM3JIyYCHHS):
CaMOCTOSITENIFHO COOMpPAaTh YCTAaHOBKY W3 M30BITOUHOrO0 Habopa 0OOpYAOBaHMS, OMHCHIBATH XO[
OIBITA U €T0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI,



® TPOBOJIUTH IPH HEOOXOAWMOCTH CEpPHIO MNPSMBIX H3MEPEHUH, ONpedeNsas cpenHee
3HAYCHHE W3MEpSEMON BeIMYHMHBI ((OKYCHOE pacCTOSHUE COOMparomiel JIMH3bI), 00OCHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

® MPOBOJAUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEJIIMYMH C HCIIOJIb30BAHHEM
OpSAMBIX HM3MEpPEHHH (3aBUCHUMOCTb IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBHXKEHHUU 0e3
HAYaIbHOM CKOPOCTH, MepHoAa KOJe0aHWH MaTeMaTHYecKOro MasTHHKAa OT JJIMHBI HHTH,
3aBHCHUMOCTH yIJla OTPa)KE€HHUsSI CBETa OT yrIjia MaJeHUs M yria MpeloMJIeHHs] OT yria MajaeHus):
IUTAHUPOBATh HCCIIEOBAHHUE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH PE3YJbTaThl
MOJTyYeHHOM 3aBHCUMOCTH (PM3UYECKUX BEIMYMH B BHUJE TAOIUI] M IrpadUKOB, J€JIaTh BHIBOJBI 110
pe3yJibTaTaM UCCIIEI0BaHuUS;

® TPOBOJIUTH KOCBEHHBIE H3MepeHHUs (U3NYECKUX BEIMYUH (CPEmHss CKOPOCTh U
YCKOpEHUE Tela MpU PaBHOYCKOPEHHOM JBM)KEHHUH, YCKOPEHHE CBOOOJIHOrO NaJCHHUs, KECTKOCTD
OPYXHUHBI, KOADPUIMEHT TPEHUS CKOJBKEHMs, MeXaHWdyeckas pabdoTa M MOIIHOCTb, YacTOTa U
nepuoj KojaebaHuii MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKasl cujia coOuparoieit
JWH3Bl, PAJWOAKTHBHBIA (OH): TUIAHUPOBATH M3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATH MU3MEPEHHS, CIEAYs MPEIIOKEHHOW MHCTPYKIUH, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI W aHAIM3UPOBATh MOJYYCHHBIE PE3YylbTaThl C YY4ETOM 33JaHHON MOTPEUIHOCTH
W3MEPEHU;

e coOmojaTh TMpaBWiIa TEXHUKM O€30MacHOCTH Tpu paboTre ¢ J1abOopaTOPHBIM
000pyI0BaHUEM;

®  DPa3IMYaTh OCHOBHBIEC MPU3HAKH U3YUYEHHBIX (PM3MUECKUX MOJIENIEN: MaTepuaIbHas TOUKa,
a0COMIOTHO TBEPJOE TENO, TOYEUHBIM UCTOYHHUK CBETA, Jy4, TOHKAs JIMH3a, IJIaHETapHas MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O SApa;

®  XapaKTepu30BaTh MPHUHIMUIII IEHCTBUS N3YIEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWCTB
C OmOpoil Ha WX omucaHus (B TOM YHWCIE: CIHUJIOMETp, NATYUKU TIOJIOKEHHsS, PACCTOSHHUS M
YCKOPEHHs, pakeTa, 9X0JI0T, OUKH, IEpUCKOII, (OTOAIIApaT, ONTHYECKHE CBETOBObI, CIEKTPOCKOII,
J03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HaHMA O CBOMCTBaxX (U3MYECKUX SIBICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

®  UCMOJb30BATh CXEMbl U CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKUX YCTpPOWCTB,
MU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHUECKUX TPOIECCOB MPU PEIICHHH y4eOHO-TTPAKTHYECKUX
3aJa4, ONTUYECKHE CXEMBbI Ul MOCTPOEHHUs H300pakeHHWH B IUJIOCKOM 3epKajie U coOuparomeit
JIMH3E;

® [PUBOAWUTH TNpUMEpbl (HAXOOUTh HH(GOPMALMI0O O NpUMEpax) MPAKTUYECKOTO
UCTOJIb30BaHUs (PM3NYECKUX 3HAaHUHM B OBCEAHEBHOM KM3HHU JUI oOecrieueHus: 6e30MacHOCTH MPH
oOpamieHny ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS M COOIOACHUS
HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKpY>KalolLlel cpee;

®  OCYIIECTBIISITh TOWUCK WHpopMamuu (U3NIECKOTO coaepkaHusi B MHTepHere,
CaMOCTOSITENIbHO (hOPMYIIHPYs MOMCKOBBIA 3alpOC, HAXOJUTh MYTHU OINpPEAETICHUS JOCTOBEPHOCTHU
MOJy4eHHOM H(pOpMAIK HAa OCHOBE UMEIOLIUXCS 3HAHUN U TOTIOJTHUTEIbHBIX UCTOYHUKOB,;

®  CMOJIb30BAaTh MpPH BHINOJHEHUHM YYEOHBIX 3a/laHUil HAYYHO-TIOMYJSIPHYIO JIUTEPATYpPY
($u3nUecKoro cogepkanus, ClpaBOYHbIE MaTepHalibl, pecypchl cetu VIHTepHeT, BIaieTh NpuéMamMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHust HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e  Co3/1aBaTh COOCTBEHHbIC MMCbMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE MH(OpMAIMH U3
HECKOJIbKUX HMCTOYHHKOB (PU3UYECKOTO COACpKaHUS, NYOIMYHO MPEICTABIATh pPE3YJIbTaThl
MIPOEKTHOM WK UCCIIEeI0BATENbCKON JEATENIbHOCTH, IPH 3TOM I'PaMOTHO HMCIIOJIb30BAaTh U3yYEHHBIN



NOHATUIHBIN anmapar U3y4aeMoro pasjena GU3UKU U COINPOBOXKAATh BHICTYIICHHE Mpe3eHTaluel
¢ y4€ToM 0COOEHHOCTEH ayIuTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa M MOUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarHsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Mexanuuyeckue siBJeHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoxa Koutpo  Ilpaktm  /[lara ungposbIe
n/n Bcero JIbHbIE YyecKue u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThbI pecypcnl
1 ®u3uka — Hayka o0 Ipupoje. SABiIeHUs NpUPOIBLL. 1
®dusnyecKkue ABICHUs
) MexaHuueckue, TeII0BbIE, JIEKTPUUECKUE, 1
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 dusnueckue BeIUUUHbI U UX U3MEpPEHHE 1
VYpok-uccnenosanue "M3mepenue reMeparypbl
4 IIPU TIOMOIIY >KMIKOCTHOI'O TEPMOMETPA U 1 1
JaT4yrKa TeMneparypol”
Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKH
5 U3y4aroT npupoAay. EcrecTBeHHOHAay4HbII METOA 1 bubmuoreka [IOK
no3HaHus. Onucanue GU3NYECKUX SIBJICHUH C https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIEIEN
Ypok-uccnenosanue "[IpoBepka runoTessr:
5 JAJIBHOCTB MOJIETA NIapUKa, MYIEHHOTO 1 1
TOPU30HTAIILHO, T€M O0JIbIlIe, YeM OOJIbIIe
BbICOTA ITycKa"
7 Crpoenue BeniectBa. ONBITHI, T0OKa3bIBAIOLINE 1 bubmuoreka [IOK
JHUCKPETHOE CTPOECHHUE BEECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMKEeHHE YacTHll BEllecTBA 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OMNbITH IO HAOIIOIEHUIO 1 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

TCIIJIOBOI'O paClIupCHUs ra3oB»

10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3aumocBs3b MKy CBOMCTBAMH BEILIECTB B
1 pa3HBIX arperaTHbIX COCTOSTHUSAX U UX bubmmoreka [JOK
ATOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH https://m.edsoo.ru/ff0a0378
arperaTHbIX COCTOSTHUM BOJIbI
12 Mexanuueckoe ABuxkeHue. PaBHoMepHoe U bubmmoreka [JOK
HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [JOK
13 Cropocts. EAuiHLb CKOPOCTH https://m.edso:;.[ ru/ff0a079c
14 Pacuer nmytu ¥ BpeMeHU IBUKECHUSA bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepnus. 3akon unepuuu. Bzaumoneicraue ten Bbu6mmoteka [JOK
KaK IMPUYMHA U3MEHEHHUSI CKOPOCTH JBUKEHHUS TEN https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTH BemecTBa. Pacuer macchl 1 00beMa bubnuoreka [{OK
TeJa MO €ro INIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 JlaboparopHnas pabota «Onpenenenue mioTHOCTU
TBEPJOTO TENIa»
bubmuoreka [IOK
18 Pemenue 3amau no teme "IlnoTHOCTE BemiecTBa" https://m.e dSO(])_.[ru /ff0a123c
19 Cuta Kak XapaKTEepUCTHKA B3aUMOJICUCTBHS TEI.
Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora «/3yueHne 3aBUCUMOCTH
20 pactspkerus (aedhopMarin) Ipy>KUHBI OT
MIPUIIOKEHHON CUIIBI»
21 SBnenue tarorenus. Cumia TsHKECTH
99 CBs13b MeXy CUJION TSKECTH U Maccoil Tena. Bec bu6muoreka [JOK

tena. Pemenue 3agad mo reme "Cuna tsoxkectu"”

https://m.edsoo.ru/ff0al778
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93 Cuiia TsbkecTu Ha Apyrux miuaHerax. Gusunveckue bubmmoreka [JOK
XapaKTEPUCTUKH TIJIaHET https://m.edsoo.ru/ff0a1502

bubnunoreka LIOK

24 Usmepenue cui. lunamome

p A P https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

26 CroxeHue AByX CHUJI, HANPABJICHHBIX 110 OJHOU bubmmoreka [JOK
npsMoid. PaBHOIEHCTBYIOIASA CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amgau no reme "PaBHonelicTByromas
cun"

28 Tpenune ckonbXEeHUs U TPEHUE NOKosA. TpeHue B bubmmoreka [JOK
IIPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yueHue 3aBUCUMOCTH

29 CHWJIBI TPEHUS CKOJIBKEHUS OT CHUIBI JIABJICHHS 1 bubmorexa LIOK

p . https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEN

30 Pemenue 3agau Ha onpeneneHne
PaBHOACHCTBYIOIIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,

31 «['papuueckoe nzobpaxenue cum, «Cuib» bubmmorexa LIOK

P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOEHUCTBYIOIIAS CUID»
KonTponbnas pabota mo remam: «MexaHudeckoe
32 IBUXKEeHHE», «Macca, III0THOCTEY, «Bec Tenay,
«I'paduueckoe n3zobpakenue cuin», «CHITBD)
Hasnenune. CriocoObl yMEHBIICHUS U YBEIIMUCHUS bubnuotexa [JOK

33
JaBICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBieHue raza. 3aBUCUMOCTD JABJICHUS Ta3a OT bubmmoreka [JOK
00BEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHust TBEPABIMU TEIIAMH, bubnunorexa LIOK
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SKUIKOCTSIMU U ra3aMu. 3axkoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHne B )XKMAKOCTH U ra3e, BRI3BaHHOE bubmuorexa [{OK
JIEUCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amay no treme «J/lapieHue B )KUIKOCTH bubnuorexa [{OK
u raze. 3akoH ITackamns» https://m.edsoo.ru/ff0a2826
bubnunorexa LIOK
38 Coobmarompecs cocy https://m.eds00.ru/ff0a2970
39 r i pece bubnunoreka LIOK
FPABIIICCKIA TP https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiiHeBoii KUAKOCTHBIN HAcOC
AtMmocdepa 3emuu. [IpudauHbBI CYIIIECTBOBAHUS
41 BO3YIIHOM 0005109KH 3eMiIH. 3aBUCUMOCTh bubnuoreka [IOK
aTMoc(hepHOro JaBJICHHS OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2b5a
MODpst
bubnmnorexa LIOK
42 Bec Bozmyxa. ATmochepHoe qaBiieHne https://m.edsoo.ru/ff0a2b5a
43 Hsmepenue armocdeproro napnenus. OnpIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubnnorexa [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapometp-anepona. AtmochepHoe 1aBieHne Ha bubmuoreka [JOK
Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
napieHue"
47 JelicTBHE KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B bubmmoreka [JOK
HUX TeJlo. ApXUMe0Ba CUIa https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHnas pabora «Ornpenenenue bubnuotexa [JOK

BBITAJIKUBAIOLIEN CUJIBI, IEMCTBYIOIIEH Ha TETO,

https://m.edsoo.ru/ff0a33fc
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MOTPY>KEHHOE B JKUJIKOCTbH)

JlaboparopHas paboTta o teme «lccnenoBanue

49 3aBUCHMOCTH Beca Teja B BOJE OT 00bhEMa 1 bubmmorexa [JOK
N A https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B )KHUJIKOCTh YaCTH TEJIa»
bub6nmoreka [IOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JOJKU U 1
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.
52 BoznyxomnaBanuey, «J/laBnenue TBepIbIX Tel bubmorexa LIOK
yx N ’ p ’ https://m.edsoo.ru/ff0a3654
KUAKOCTEH U Ta30B»
bubnunoreka LIOK
53 Mexanunueckas pabota
P https://m.edsoo.ru/ff0a3f82
bubnmorexa LIOK
54 MomHocts. EquHuIb MOITHOCTH
B AHHAT B https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenopanue "Pacuér MOIIHOCTH, 1
pa3BHUBaeMOM MpHU MOIBEME M0 JIeCTHUIIE"
56 [IpocTslie Mexanu3mel. Peruar. PaBHOBecHe cuit Ha
peIyare
Kontponbnas padota o Teme «/laBienue
57 TBEPABIX TN, KUAKOCTEN U Ta30B» /
Bcepoccuiickas mpoBepodHas padboTa
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
58 «JlaBnenue TBEPABIX TN, )KUIKOCTEH U Tra30By / bubnnorexa [JOK
N p ’ https://m.edsoo.ru/ffOa4ffe
Bcepoccuiickas mpoBepodHas padboTa
59 Pbryaru B TexHuke, OBITY U IPUPO/IE. 05 bubnuotexa [JOK

JlaGopatopHas pabota «lccnenoBanue ycioBuit

https://m.edsoo.ru/ff0a478e
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PAaBHOBCCHUS pblyara»

Pemienue 3amad o teme «Y ciioBHsi paBHOBECHS bubmuorexa [{OK
60 1
pbr4ara» https://m.edsoo.ru/ff0a48a6
KoaddumuenT none3noro neicTBusi MEXaHU3Ma.
61 JlaGopaTtopHnas pabora «M3mepenne KIT 1 0.5
HAKJIOHHOH TUIOCKOCTH»
62 Pemrenne 3amau mo reme "Pabora, MOIITHOCTD, 1 bubnunoreka LIOK
KITJ1" https://m.edsoo.ru/ff0a4c48
Mexanunueckast sHeprusi. Kunernueckas u bubnnorexa [JOK
63 1
MOTEHINAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aK0oH COXpaHEHUsI MEXaHUYECKON IHEPTUN 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
65 "DKCEepUMEHTAIBHOE ONPEIeICHUE U3MEHEHUS 1 1
KMHETUYECKOW M IMMOTEHINAJIbHON SHEPTUU IIPH
CKAaTBhIBAHHMHM TeJIa 10 HAKJIOHHOW MIIOCKOCTH"
66 KonTponbnas pabota no teme «Pabota u 1
MOIIHOCTb. DHEPTHUSD
67 Pe3sepBHbIii ypok. PaboTta ¢ TekcTamu o Teme 1 bubmorexa LIOK
"MexaHn4eckoe OBHKeHHue" https://m.edsoo.ru/ff0a4ee6
PesepsHslii ypok. Pabora ¢ TekcTamu 1o Teme
68 " n l
Pabora. MoutHocTs. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KoaunuecTBO 4acoB

pakr DJIEKTPOHHBIE
Ne ara udpossbie
n/n Tema ypoka Bcero f:g::pon :qec"“ f:syqe}mﬂ :)16[()1;I;OB3TeJILHLIe
padoThbI padort pecypchbl
bl
1 OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KHHETUUECKOU 1 bubmmoreka [JOK
TEOPUU U UX ONBITHBIE OATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, JKHJIKOTO M ra3000pa3HOro 1 bubnunoreka LIOK
COCTOSIHHI BEILlECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHEHHE CBOMCTB TBEPAOIO, KHUJIKOIO U
4 ra3000pa3HOr0 COCTOSTHUM BEIIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOM Teopuun
bubmmnoreka HOK
5 Kpucrannuueckue u amopgHble Tena 1 https://m.edSO(])_.I ru/ff0a5800
5 CmauuBanue 1 KanwuisipHoCcTh. [loBepxHOCTHOE 1 bubmuoreka [IOK
HaTSKEHHE https://m.edsoo.ru/ff0a5530
7 TemnioBoe paciiupeHue u cxarue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO 1
TETIJIOBOTO JABUKEHUS YaCTHI]
9 Buytpennsist sneprus. CriocoObl H3MEHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN DHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bubmmorexa TIOK

https://m.edsoo.ru/ff0a6412
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Ypok-koHpepenmus "[IpakTudeckoe UCTIOIb30BaHUE

bubnunoreka LIOK

11 TEIUIOBBIX CBOMCTB BEILIECTB U MAaTEPUAIIOB B LEJIIX
" B P B https://m.edsoo.ru/ff0a65c0
SHEProcOepeIKCHMS
12 KomanuecTtBo TeIioTel. YaenabHas TEIIOEMKOCTD buGnuorexa [IOK
' https://m.edsoo.ru/ff0a6976
13 YpaBHeHwue TerioBoro 6ananca. TermmooOMeH u bubmmoreka [JOK
TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "HccienoBanue sBleHuUs
14 TEII000MEeHa MPU CMEIIMBAHUN XOJIOJHOU U bubmmorexa [JOK
N " P A https://m.edsoo.ru/ff0a6a98
TOpsTYCi BOIBI
Pacuer konuuecTBa TEMIOTHI, HEOOXOJUMOTO IS
15 HarpeBaHus Tella U BBIACISIEMOr0 UM MpU
OXJIAKICHUU
16 JlaboparopHnas pabota "Onpenenenue yaeabHON bubmmoreka [JOK
TEMJIOEMKOCTH BemecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMIMBA. Y IeJbHas TEeMI0Ta CrOPaHUs brbmmorexa [TOK
P A P https://m.edsoo.ru/ff0a7b5a
18 [ImaBnenue u oTBEpIEBAHNE KPUCTAUIMYECKUX TEIL. bubmmnoreka HOK
VYV nenpHas TEMI0OTa MIaBICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTtopHnas pabota "Onpenenenue yaeabHON bubnmnorexa [JOK
TEIUIOTHI IIJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
bubnunorexa LIOK
20 [TapoobpazoBanue u koHaeHCanus. Vicnapenue
poobP A H P https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temnora napoodbpazoBaHus U
21 KOHJCHCAIIUU. 3aBUCUMOCTh TeMIIepPaTypbl KUTICHUS bubmmorexa [JOK
A H- patyp https://m.edsoo.ru/ff0a786¢
OT aTMOC(EepHOTO JaBICHUS
99 Brnaxnocts Bo3ayxa. Jlaboparopnas pabota bubnuoteka [JOK

"OnpezneneHre OTHOCUTENBHOM BIaKHOCTH BO3ayxa"

https://m.edsoo.ru/ff0a7628
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Pemenne 3amaq Ha OnpeaACIICHUEC BJIAXKXHOCTU

23
BO3/IyXa
24 [TpuHLMIBL pabOTHI TETJIOBBIX ABUTaTeneil. [TapoBas
TypOuHa. [[Burarens BHyTPEHHETO CrOpaHUs
25 KII] TenmoBoro aBurarens. TerioBbie ABUTATENIN U bubnnorexa [{OK
3alIUTa OKPYKAOLIEH Cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHUs U MPEBPAILICHUS SHEPTUU B
TEIUIOBBIX IMpolieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
27 "TerioBbie ABNCHUS. MI3MeHEeHNE arperaTHbIX bubmorexa HOK
. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHHM BEIIeCTBa
28 KoHTposbHas padota mo teme "TeroBbie siBJICHUS. bubnnorexa [JOK
N3MeHeHue arperaTHbIX COCTOSIHUM BelecTna' https://m.edsoo.ru/ff0a86ae
29 DnekTpuzanus Ten. [[Ba posia 3MeKTpUIeCKUuX
3aps/10B
30 VYpoxk-uccnenoBanue "IneKTpU3aIus T HHIYKIIHEH
U TIPY COTIPUKOCHOBEHUH"
bubnmorexa LIOK
31 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
A P 4 https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpskeHHOCTh
32 AIIEKTPUIECKOTO OIS, [IpHHIIHIT CyTTepro3UIHH bubmorexa HOK
p N p yrep 1 https://m.edsoo.ru/ff0a8a0a
AJIEKTPUIECKUX TTOJIEH
33 Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBII
3apsia. CtpoeHue atoma
34 [TpOBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS bu6muoreka [JOK
3JIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha MpUMEHEHHE CBOMCTB bubmuorexa [IOK

OJICKTPUYCCKUX 3apA10B

https://m.edsoo.ru/ff0a90cc
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36 DIIEKTPUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS. bubmmoreka [JOK
M cTOYHUKY 3TIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlecTBUS 2IEKTPUUECKOT0 TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JleficTBUE INEKTPUIECKOTO 1
10JIs1 HA IPOBOJIHUKU U AUDIEKTPUKHU"
39 DNEKTPUYECKH TOK B METAJUIAX, JKUJKOCTSIX U Ta3ax bubnnorexa IOK
https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas ernb U €€ COCTaBHbIC YaCTH
41 Cuna toka. JlabopatopHas paborta "M3mepenue u 05 bubmmoreka [JOK
pEryIMpoBaHHUE CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DJeKTpuuecKoe HarpshkeHue. BonbTmerp.
42 JlaboparopHuas pabota "M3Mepenue u 0.5 bubmmorexa [IOK
| https://m.edsoo.ru/ff0a9e14
PETYJIHPOBAHKE HATIPSHKCHUS
43 ConpoTHBieHHE NPOBOAHUKA. Y AEIBHOE bubnmnorexa [JOK
CONIPOTHUBIICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 AIEKTPUYECKOTO COMPOTUBIICHUSI IPOBOTHUKA OT €T0 1 bubnnorexa [JOK
JUIMHBI, TUTOLIAIH MOIIEPEYHOr0 CEYEHUS U https://m.edsoo.ru/ff0aa738
Marepuana"
45 3aBHCHMOCTB CHJIBI TOKA OT HAaIIPSDKEHUS. 3aKOH bubmmnoreka HOK
OmMa jy1st yyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopHnas pabota "lccnenoBanne 3aBUCUMOCTH
46 CHUJIBI TOKA, UJIYIIETO YEPE3 PE3UCTOP, OT 1 bubnuoteka [JOK
CONPOTHUBIICHHS PE3UCTOPA U HANPSHKEHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUS

IMPOBOAHUKOB
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JlaboparopHnas padota "IIpoBepka npaBuia

. bubmmoreka [JOK
48 CJIOKEHMSI HAIIPSHKEHUH ITPU M1OCIIeI0BATEIbHOM ] 1
COCIMHEHUH ABYX PE3HCTOPOB” https://m.edsoo.ru/ff0aaa58
Jlaboparopuas pabota "IIpoBepka npaBmia s Eus 10K
nonIoTexa
49 CHJIBI TOKA NP NapajyIeIbHOM COEAMHEHUN
" https://m.edsoo.ru/ff0aadle
pe3UCTOpOB
50 Pemienue 3amad Ha npumMeHeHue 3akoHa Oma s bu6nmmoreka [IOK
Pa3JINYHOTO COEIMHEHMS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGota 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. 3aKOH bubmmoreka [JOK
Jxoyns-Jlenua https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHas padota "Onpenenenue paboThl 1 bubmmoreka [JOK
MOIIIHOCTHU 3JIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUecKHe ey 1 MoTpeOuTenn By OK
. noInoTeKa
53 AIIEKTPUUYECKON YHEPTuH B ObITy. KopoTkoe 4
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 [TocTossHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
55 VYpoxk-uccnenosanue "M3ydeHue nosen mocTOSTHHBIX bubnuoreka [IOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHoe nosie. MarHuTHoOe 1oJjie 3eMJIM U €r0 bubmuoreka [{OK
3HaueHUue /IS )KU3HU Ha 3emJie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
bubmuorexa [IOK
57 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE TEa U UX https://m.e dSO(])_[I’U /ff0abd2c
B3anuMozeicTBus. [I0CTOSAHHBIN 3NEKTPUYECKUNA TOK" T '
KonTponbHas pabota no teme "DnekTpuyeckue
58 3apsabl. 3apsHKEHHBIE Tela U X B3aUMOJIEHCTBUS. bu6muoreka [JOK
[TocrostHubIM anekTprueckuii Tok" / Beepocceuniickas https://m.edsoo.ru/ff0abea8
poBepouHas pabora
59 Peseprubriil ypok. PaboTa ¢ Tekctamu mo Teme bubnuoteka [JOK
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https://m.edsoo.ru/ff0abea8

"TlocTosiHHBIN AnekTpuyeckuii Tok" / Beepoccuiickas
IpoBepouHas paboTa

https://m.edsoo.ru/ff0acdc6

60

61

62

63

OmneiT OpcTena. MarHuTHOE 10JI€ JIEKTPUUYECKOTO
TOKa MarHuTHoOE 1oJie KaTyLIKU ¢ TOKOM

[IprMeHeHue JIeKTPOMArHUTOB B TEXHHKE.
JlaGopaTtopHnas pabora "M3ydueHue neicTBus
MarHUTHOTO MOJIsl Ha MPOBOAHUK C TOKOM"

DNEeKTPO/IBUTaTeNb MOCTOSSHHOTO TOKA.
Hcnonp30BaHuE 1EKTPOIBUTATENICH B TEXHIUECKUX
ycTpoiicTBax U Ha TpaHcnopre. JlabopaTopHas
pabota "KoHCTpyHrpoBaHue U U3ydeHue padboTsl
aJeKTpoaBUTaTes"

OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
nHaykuuu. Ilpasuno Jlenna

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acld?

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

64

Onekrporeneparop. CriocoObl OTyIeHUs
AIIEKTPUUECKON dHEPTUU. DIIEKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX HCTOYHHUKAX OHEPIrun

65

66

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO Teme
"DNIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS"

KonrtponbHas padorta no Teme "DiaeKTpudeckue u
MarHuTHBIE SIBJICHUA"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme
"TerutoBble ABIEHUA"

but6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

68

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
"MarHuTHbIE SIBICHHS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5
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https://m.edsoo.ru/ff0ac1d2
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9 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
Ne ara ugposbie
o/ Tema ypoka Beero EIZZTPOHB g::?:::l f[[:;y![el-ll/lﬂ :)Iﬁlt)l)aiOBaTeﬂbele
padoTbI padoThbI pecypcbl
1 Mexanuyeckoe aBuxkeHue. MarepruanbHas TOYKa 1
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpSAMONIMHENHOE IBUKEHUE 1 bubamorexa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE psIMOJIMHEIHOE ABHKEHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsamonnHEHOE PAaBHOYCKOPEHHOE JIBUKEHHUE. 1 bubnnoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOoCTh NPSAMOIMHEMHOTO PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
Jlaboparopnas pabota "Onpenenenue
7 yCKo;)eHI/I;II) Ten; pu paBHOI})IciopeHHOM 1 1 bubnuorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHUHU 110 HAKJIOHHOW MJIOCKOCTH
8 CobOoaunoe nanenue tei. OneiTel [annies 1
PaBHOMEpHOE ABMkKEHUE IO OKPYKHOCTH.
9 [lepuon II; ‘{aC’fOTa o6pameHI/151.p J};);HeﬁHaH u 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 LleHTpoCcTpeMUTENBHOE YCKOPEHUE 1
11 [IepBe1it 3akoH HeroToHa. BekTop cuitbl 1 ngﬁ;f;iggﬁf 026612
12 Bropoii 3akon HetoTona. PaBHozelcTByO1Iast 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Hetotona. Cynepno3unus cui nggg&féﬁ;gﬁ}; 026982
14 Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHOB bubnnoreka [HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. 3akon I'yka Etptlfsj?;;?:;szgroulllfanecaZ
16 Pemenue 3anay no teme «Cuia yrnpyroctu»
17 Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
KECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Ciua Tpers https://m.edsog ru/ff0af738
bubnnorexa [HOK
19 Pemenue 3anay no teme «Cuma TpeHUS» https://m.e dsogru /£0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
Kod(hduUIIeHTa TPEHUS CKOBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cua TpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. bubnuoteka [JOK
YckopeHue cBOOOAHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEJI BOKPYT
23 rpaBuTarmoHHoro neHrpa (ConmHedHas cucrema).
lanmaktuku"
24 Pemenue 3amad mo reme "Cuiia TSXKECTH U 3aKOH bubnmoreka [JOK
BCEMUPHOTO TSATOTECHHS" https://m.edsoo.ru/ff0af5f8
o5 [TepBas kocMHuueckas CKopocTs. HeBecoMOCTh 1 bubnmoreka [JOK
IEPErpy3Ku https.//m.edsoo.ru/ff0af33c
26 PaBHOBecue marepuanbHON TOUKH. AOCOIIOTHO bubnnorexka [JOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0aeca2
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TBEpAOE Teo. PaBHOBecHe TBEPAOTO TEa ¢
3aKpeIuIEHHON 0ChIO BpallleHUs.. MOMEHT CHIIBI.
LlenTp TsxecTn

https://m.edsoo.ru/ff0afe36

PaBHOBecHe MaTepHaIbHON TOUKU. AOCOIIOTHO
TBEpAOE Teo. PaBHOBecHe TBEPAOTO TEa C

27 .
3aKpEIUIEHHON OChIO BpallieHUuss. MOMEHT CHUIIBL.
LlenTp TsxecTn
28 Pemenue 3amau mo reme "MomeHT cuitbl. LleHTp bubmuorexa [JOK
TKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe
29 "MiXEIHI/I‘ICCKOG BIE)KGHI/IC 113)38.I/IM0 elicTBue bubmorexa HOK
. A ' A https://m.edsoo.ru/ffob0408
Ten
30 KonTponbnas pabota no Teme "MexaHndyeckoe bubnuorexa [JOK
nBmwxkeHue. Bzaumonenicraue ten" https://m.edsoo.ru/ff0b06ec
Nwmmynse Tena. UMnynbe cuiibl. 3akoH
31 coxX ZHGHI/I?I HMIT LZa VYupyroe u He oe bubmmorexa [JOK
P . YARCA. FHPYT yipyT https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBUE
32 Pemrenue 3ampau no reme "3akoH coxpaHeHUs bubnmnorexa [JOK
uMmIyisca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHus "PeakTuBHOE IBIKEHUE B
IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanuueckas paboTa U MOITHOCTh https://m.edsoo.ru/F0b0ag4
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U CHITBI bubnuorexa [JOK
TpeHus https://m.edsoo.ru/ffob0db8
JlabopaTopHas pabota «Onpenenenne padoTh
36 CHWJIbI TPEHUS TIPU PABHOMEPHOM JIBH)KEHUU Tella

10 FOpHSOHTaHBHOfI MMOBEPXHOCTU»



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Csi3b dHEprun U padoThl. [loTeHIMaNbHAS

37
SHEprus
Kunernueckas sneprus. Teopema o bubnnoreka [HOK
38 .
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAaHUKE
40 Jlaboparopnas pabota «/3y4ueHue 3akoHa bubnmoreka [JOK
COXpaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMIKEHHE U €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konebanus. BeiHyX/1eHHbIE bubnnorexa [HOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuii U Npy>KUHHBIA MAITHUKA
Ypok-uccienoBanue «3aBUCUMOCTh IEprO/Ia
44 KoJe0aHuil OT )KECTKOCTHU MPYKUHBI U MaCCHI bubmorexa HOK
26 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue 3HEprun Npu MEXaHUUECKUX
KoJe0aHusIX
46 Jlaboparopnas pabota «OrnpeseneHne 4acToThl U bubnmnorexa [JOK
nepuo/ia KojieobaHu MPYKUHHOTO MAasSTHUKA https://m.edsoo.ru/ffOblaec
Jlaboparopnas pabota «IIpoBepka
47 HeBaBII)/ICI/II\I/:OCTI/IpHe nozaa IfonegaHHﬁ rpys3a bubmmorexa [JOK
P Py, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChI TPy3a»
48 Mexanunueckue BoJaHbI. CBOICTBA MEXaHUYECKUX bubnuorexa [JOK
BOJIH. [IpofobHbIE U IONIEpEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koupepenius "MexaHHYeCKUuEe BOJHBI B
TBEpOM Tee. CelicMuYecKre BOJTHBI"
50 3ByK. PacnipocTpaneHnue u oTpaxkeHHe 3ByKa
51 Ypok-uccnenosanue "HabmroneHune



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

I'poMKOCTB 3ByKa M BbICOTa TOHA. AKYCTHYECKUM

52
pe30HaHC
53 Ypok-koHpepeHuus "YinbpTpazByk U HHPpa3ByK bubnmoreka [JOK
B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroToBka K KOHTPOJIBHON pPabOTE MO TeMe
54 "3akoHbI coxpaHeHusl. MexaHuueckue bubmmorexa [JOK
PAHCHIDA. https://m.eds00.ru/ff0b250
KoJieOaHus U BOJIHBI
Kontposnbnas pabota o teme "3akOHbI
55 coxpaHeHus. MexaHu4yeckue KojiebaHus u
BOJIHBI"
56 DIEKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHBIE bubnmnoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
VYpok-konpepenuus "kana
58 3J'Ip€KT OMa(.ll)"HI:/ITHLIX BoJH. Mcnonp3oBanne bubmmorexa LIOK
P ’ N \ https://m.edsoo.ru/ffob2fe6
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
VYpok-nuccnenosanue "M3ydeHne cBoicTB
59 3J'IpeI(T OMAarHUTHBIX BOJ'IHy: MOMOILBIO bubmmorexa LIOK
P " https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
50 Pemienue 3a1a4 Ha onpe/esieHle YacTOThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceera. CKOpocTh bubnmoreka [JOK
cBera. BonHOBBIE cBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. IIpsMonuneitHoe
62 acripocTpaHeHue cBeta. 3armeHus CoyHIa u bubmmorexa LIOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
JlyHsl
63 3aKoH OTpakeHUs CBeTa. 3epkaina. Pemenue bubnuorexa [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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3ala4 Ha MPUMCHCHHUC 3aKOHA OTPAaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4

bu6mmoreka [IOK

64 [Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA https://m.edsoo.ru/ffob3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/ICHOJIBE}OBZII{I;IG HOJIHOI?O BHYTPEHHETO bubmmorexa [TOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jy4ya OT yIJla MaJieHus Ha rpaHule "BO3IyX-
cTexno""
Ypok-koHpepenmus "Vcnonb30BaHne MOTHOTO
67 BHYTPEHHET0 OTPa)KEHHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHASI CBSI3b"
bubmuorexa [JOK
68 JInn3bl. OnTryeckas cuiia JMH3bI https://m.edsoo.ru/FOb3f2c
. bubmuorexa [JOK
69 [TocTpoeHne N300paKeHH B TNH3AX httos://m.edsoo.ru/fobA4da
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyEHorg paCCpTO}IHI/I}I " OII)ITquCKOﬁ CHJIBI bubmmorexa LIOK
9 https://m.edsoo.ru/ff0b4206
coOuparomiet JTUH3bI"
71 Ypok-koHpepenmus "OnTudeckre TMH30BbIC bubnuoteka [JOK
pubopsr" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpok-konpepennus "ledextsl 3penus. Kak
COXPAaHUTH 3peHue"
72 Paznoxxenune 6emoro cBera B criekTp. OMbITHI bubnmnorexa [JOK

Herorona. CnokeHue CrieKTpaabHbBIX IIBETOB.

https://m.edsoo.ru/ff0cOf4c



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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Jucnepcus ceera

JlaGopaTopHas padoTta "ONbITHI 11O PA3TOKEHHUIO
0enoro cBeTa B CIIEKTP M BOCIPHSITHIO IIBETA

bu6mmoreka [IOK

& MPEIMETOB NP UX HAOIIOICHUH Yepe3 https://m.edsoo.ru/ff0cOe2a
1BETOBbIE (hUIBTPHI"
76 Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA CBETA:
nucnepcusi, uHTepdepeHuns u audpaxuus"
77 OmnsiTel Pesepdopaa u rmianerapHas Moeb bubnuorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atroma bopa
79 Hcnyckanue u MOIIOEHUE CBETa aTOMOM. bubnnorexa [HOK
KBantsl. JIuHeidaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "HabnrogeHue criekTpoB bubnuorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTB U €€ BB bubmorexa HOK
https://m.edso0.ru/ff0c1672
82 Crpoenune aToMHOTO sijipa. HykioHHass Mojiens bubmorexa HOK
https://m.edsoo.ru/ffOc18ac
83 PanuoaxkTtuBHbIE peBpaiieHus. M3oTomnsl Egggﬁ;f;;gﬁg oclald
84 Pemenue 3amau o reme: "PaguoakTuBHBIC bubnuoteka [JOK
peBpatieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepwon monypacmana
86 Ypok-koHpepenus "PagnoakTuBHbIC bubnmuorexa [JOK
W3JIYy4eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 S nepHbie peakiyy. 3aKOHbI COXpPaHEHUS bubnnorexka [JOK
3apsiJ0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b Maccel U bubnuorexa [IOK
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SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "Snepueie peakiun'

90 Peakiuu cuntesa u genenus saep. Mcrounuku bubnmoreka [JOK
sHepruu CoJiHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JlercTBUA paguOAKTUBHBIX U3JIy4YE€HUN HA KUBBIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TEMe
92 "DNIEeKTPOMAarHUTHOE TI0JIe. DIIEKTPOMArHUTHBIC bubmmorexa [JOK
P '" P https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIC SIBJICHUS
KonTponbnas pabora o teme

93 "DJIeKTPOMarHuTHOE MoJIe. DJIEKTPOMArHUTHbIE
BOJIHBL. KBaHTOBBIC siBieHUS"

94 [ToBTOpenue, 0600menue. Jlaboparopusie bubnuorexa [JOK
pabotsl o kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHnue, 06061eHne. Pemienne pacyeTHbIX

95 M Ka4eCTBEHHBIX 3a7a4 Mo TeMe ""TemioBbie bubmorexa LHOK

. https://m.edsoo0.ru/ff0c2572
MIPOLIECCHI
IToBTrOopenue, o0o0mIeHne. Pelenne pacueTHbIX
96 ¥ KadecTBeHHBIX 3a/1a4 1o Teme "KI1/] TermoBsix bubmmorexa [JOK
. A https://m.edsoo.ru/ff0c2a22
JIBUTATEIICH
IToBTrOopenue, 06o0meHne. Perienne pacueTHbIX
97 M KaueCTBEHHEBIX 3a7a4 1mo Teme "KII] bubmmorexa [TOK
. https://m.edsoo.ru/ff0c2b30
ANEKTPOYCTAHOBOK

08 [ToBTOpenue, o600menue. JlaboparopHsie bubnmuorexa [JOK
paboTs o kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, o600menue. Pabora ¢ Tekctamu 1o bu6nmoreka [JOK

TeMe "3aKOHbI COXpaHEHUsI B MEXaHHUKe"

https://m.edsoo.ru/ff0c2d6a
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100 [ToBTropenue, o6o0menue. Pabora ¢ Tekcramu 1o 1 bubmuorexa [IOK
teme "Kosebanus u BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, o600menue. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
teme "CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o0menue. Pabora ¢ TekcTamu 1o 1
teme "KBanToBas u sigepHas ¢puszuka'
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUA
7 KUIIACC
Kon
npose
psiemo IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
ro o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJib
TaTra
11 WCII0JIb30BaTh U3YYEHHBIC TOHATHUS
1.2 pa3yinyaTh SBJICHHUS 110 ONHMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE
pacrio3HaBaTh MpPOSBICHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKPYXKaroLIeM
13 MHUpE, B TOM YHUClIe (PU3MYECKUE SIBICHHUS B TMPHPOJE, NMPHU ITOM MEPEBOIUTH
NPaKTUYECKYIO 33Jauy B y4eOHYI0, BBIJCIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN)
(bu3HYEeCKUX SIBJICHUIN
ONMCHIBATh M3yYEHHBIE CBOICTBA Tel M (PU3MYECKHE SBIEHUS, HCIIOJIb3Ys
¢du3nueckre BeJIMYMHBI, IPH ONMCAHUYU MPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
14 UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS W €AMHULIBI (U3NYECKUX BEJINYMH,
HaXoJUTh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUYUHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIIUYUH
XapaKTepu30BaTh CBOMICTBa Tel, (U3MUECKHUE SBJIECHHS MU TPOLECCHI, HCIONb3Ys
15 U3yYEHHBIC 3aKOHBI, NMPH 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alUCBIBAaTh €I0 MaTEMAaTUYECKOE BBIPAKEHHE
OOBSICHATh (PU3MUECKUE SIBJICHHUS, MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil  NPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbISABIATH
1.6 NPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 — 2 JTOTMUECKUX IIAaroB
c oropoit Ha 1 — 2 U3y4eHHbIX CBONCTBA PU3NYECKUX SIBICHUHN, GU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH
pemiatb pacuéTHble 3agaud B 1 — 2 neicTBUSA, UCHOJB3Yys 3aKOHBI U (HOPMYIIHI,
CBs3bIBaOIIME (DM3MYECKHE BEIMYMHBI: HAa OCHOBE aHajlHM3a YCJIOBHS 3aJaud
1.7 3aMMCBIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKUE BETUUYUHBI B (DOPMYIBI U
MPOBOAMTH Pacu€Thl, HAXOAUTH CIIPABOYHBIEC JaHHbIE, HEOOXOAUMBIE ISl peIICHUs
3a]a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOM (PU3NYECKON BETMUUHBI
pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO DEHIMTh MPH HOMONIM (HU3NYECKUX
1.8 METOJIOB, B ONMCAHWM HCCIECIOBAaHUS BBIICIATH IPOBEPSAEMOE IPEAINIOIOKCHHUE
(runotesy), pa3auyaTh U MHTEPIPETUPOBATH IOJIYUYEHHBIM pE3ysbTaT, HAXOIUThH
OLIMOKH B XOJI€ OMBITA, I€aTh BBIBOABI 110 €T0 Pe3yibTaTaM
IPOBOJIUTH OMNBITHl 1O HAOMIOACHUIO (DU3MYECKUX SIBJICHUH WM (U3NYECKUX
1.9 CBOWCTB TeJ: GOPMYIHPOBATH MPOBEPSEMBIC PEATIONOKEHHS, COOMPATh YCTAHOBKY

U3 TMPEUIOKEHHOTO 000pYAOBaHMS, 3alMUCBHIBATh XOJ OMbITa U (OPMYyIHPOBATH
BBIBO/IBI




1.10

BBINOJIHATh TPSIMbIE HM3MEPEHHS C HCIOJIb30BAHMEM AHAJIOTOBBIX M LU(POBBIX
npuOOpOB, 3amUCHIBATh MOKa3aHUS NMPHUOOPOB C Y4ETOM 3aJaHHON aOCOIIOTHOM
HOIPEIIHOCTH U3MEPEHUH

1.11

1.12

1.13

MIPOBOAMTH UCCIIEI0OBAaHUE 3aBUCUMOCTHU OJIHOM (PU3NUYECKON BEJIMUMHBI OT IPYroi ¢
UCTIOJIb30BAaHUEM TMPSMBIX WM3MEPEHUH, y4acTBOBAaTh B IUIAHMPOBAHUU Y4eOHOTO
UCCIIeIOBaHMsI, coOUpaThb YCTAaHOBKY U  BBINOJHATH U3MEpPEHUs, Ccleays
NPEUIOKEHHOMY TUIaHy, (UKCHUPOBATh pPE3YJIbTaThl MOJIYYEHHOW 3aBUCUMOCTH
(bu3nYeCKUX BEIUYMH B BUJE MPEUIOKEHHBIX TaOIHI] U IpadUKOB, J1E1aTh BHIBOIbI
10 pe3yJIbTaTaM UCCIEIOBAHNS

IPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (PU3MUYECKHX BEIHYWH, CIEIYs MPEII0OKESHHOM
MHCTPYKIMU: TPU BBIIOJIHEHHHM HW3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYIO
YCTAHOBKY ¥ BBIYHCIISITh 3HAYCHUE HICKOMOW BEITMYMHBI

coONoIaTh TpaBWja TEXHUKH OE30MacCHOCTH NpHU paboTe ¢ J1abopaTOpHBIM
o0opynoBaHrEM

1.14

1.15

YKa3bIBaTb  IMMPUHIUIIBI HeﬁCTBHﬂ HpI/IGOpOB n TCXHHUYCCKUX YCTpOﬁCTB,
XapaKTCPU30BaTh IMPUHIHUIIBL I[Cf/iCTBHSI N3YUYCHHBIX HpH60pOB N TCXHHYCCKHX
YCTpOﬁCTB C IOMOUIBIO UX OITMCAHUS, UCIIOJIb3Yys 3HAHUA O CBOMCTBax (1)I/I3I/I‘leCKI/IX
SIBIICHUI U H€O6XOIII/IMI)IC (1)I/ISI/III€CKI/IC 3aKOHBbI 1 3aKOHOMCPHOCTHU

OPUBOJIUTH MpPHUMEPHl (HAXOAUTh HH(MOPMALMIO O TpUMEpax) MPAKTHYECKOrO
HCIIOJIb30BaHUA (1)I/ISI/I‘I€CKI/IX 3HAaHUH B HOBCCILHGBHOI\/JI KU3HU OJI1 oOecrieueHus
0e30MacHOCTH TpU OOpalleHHH C NpUOOpaMu U TEXHHUUYECKUMU YCTPONCTBaMH,
COXpaHEHHUSI 370pPOBbsI M COOJIOJIEHUS] HOPM SKOJOTMYECKOTO TIOBEJCHUS B
OKpY>Karolllen cpene

1.16

1.17

OCYILECTBIISATh OTOOP UCTOUHUKOB MH(pOpMaIMU B ceTH MHTEpHET B COOTBETCTBUU
C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE HUMEIOIIHUXCA 3HAHMM U IIyTEM
CpaBHEHMs Pa3IMYHBIX MCTOUYHUKOB BBLAETATh MH(POPMALNIO, KOTOpas SBISAETCS
IIPOTUBOPEUNBOM NI MOXKET OBITh HEJOCTOBEPHOI

UCIOJIb30BAaTh MPU  BHIINOJHEHUM YUEOHBIX 3aJlaHUil  Hay4yHO-TOMYJSPHYIO
auTepaTypy (U3NYECKOTO COJEpKaHMs, CIPaBOYHBIE MaTepHallbl, PECypChl CETH
Wurepner, BianeTe npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHMs
UH(pOPMAaLIMU U3 OJHOHN 3HAKOBOM CUCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HAa OCHOBE 2 —
3 HMCTOYHUKOB MH(OpMAIMK (PU3NYECKOTO COAEpPKAHUS, B TOM UHCIE MyOIUYHO
JienaTh KpaTKue COOOIICHUs O pe3yabTaTax MPOEKTOB MM y4eOHBIX HCCIeI0BaHUH,
IIPU 3TOM TPaMOTHO HCIIOJIb30BATh WM3YYEHHBI IOHATHWHBIA ammapar Kypca
(U3UKH, COMPOBOXK/IAThH BHICTYIUICHUE MTPE3eHTALIUEH

1.19

IIPH BBIMOJTHEHUN YY€OHBIX MPOEKTOB M MCCIEAOBAHUN pacpeeNiaTh 00s3aHHOCTU
B IPYIIIE B COOTBETCTBUHU C IOCTABJIEHHBIMHU 33Ja4aMU, CIEAUTH 3a BBIITOJIHEHUEM
IUTaHa JeHCTBUH, aJeKBaTHO OLIEHWBAThL COOCTBEHHBIM BKIAd B JEATEILHOCTD
TPYNIbI, BBICTpAaMBaTh KOMMYHHUKAaTHBHOE B3aMMOJCHCTBHE, YUYHUTBHIBAs MHEHHUE
OKPYKaIOIIHNX
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IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOMH
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

HCIIOJIb30BaTh ITOHATHA

1.2

1.3

pas3inyaTh SABJIECHUA II0 ONMCAHUI0 HX XapaKTEpHBIX CBOWCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE PU3NYECKOE SIBJICHUE

pacro3HaBaTh MPOSBICHUE H3YyYCHHBIX (DM3MUCCKUX SIBJICHUH B OKPYXKAIOIIEM
MHUpE, B TOM YHCJICe (PU3HUYECKUE SIBICHUS B MPHPOJIE, TPU ITOM MEPEBOIUTH
MPAKTUYECKYI0 3aJadyy B Yy4YeOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA
(npu3Haku) GU3NYECKUX SABICHUN

14

1.5

1.6

OIMCHIBATh M3YYCHHBIC CBOWCTBA Tel M (U3NYCCKHE SBJICHUS, HCIOIb3YS
(¢u3nyYecKue BEIWYHWHBI, MPH OIMHCAHWW MPABWIBHO TPAKTOBATh (DU3HMUYCCKUN
CMBICIT UCIIOJIb3YEMbIX BEJIMYUH, OO0O3HAUCHHUS M EJAUHUIBI (PU3UICCKUX
BEJIMYMH, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINEC JAaHHYIO (PU3NICCKYIO BEIIMYUHY C
IPYTUMHU  BENUYMHAMH, CTPOUTh TpadUKH HM3YyYEHHBIX 3aBHCHUMOCTEH
(bUBUYECKUX BEITMYUH

XapaKTCPU30BaTh CBOMCTBa TECII, (1)I/I3I/I‘-ICCKI/IG SABJICHUSA W NPOUECCCHI, UCIIOJIb3Yd
HU3YUCHHBIC 3aKOHBI, IIPHU 2TOM [JaBaTb CJIIOBECHYIO (bOpMyJ'IPIpOBKy 3aKOHa H
3aIMMCBIBAThb €0 MaTCMATHUYCCKOC BLIPAKCHUEC

OOBSICHATH (PU3UUECKUE MPOLECCH U CBOWCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTyallull NPAaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1 — 2 JOTMYECKUX IIaroB C
nomoupto 1 — 2 u3yuyeHHBIX CBOWCTBAa (U3MYECKUX SIBICHUH, (U3NYECKUX
3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacuéTHbie 3afaud B 2 — 3 MEHCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIHI,
CBS3BIBAIONIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJadu
3alUChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HENOCTATOK JAHHBIX MJIs pEUICHUs
3a/1aud, BBHIOMPATh 3aKOHBI W (OpMyIBI, HEOOXOOUMBIE ISl €€ peIIeHuUs,
MPOBOANTHh PACYEThl M CpPaBHHUBATh TOMYyYEHHOE 3HAYeHHE (PUINIECKOM
BEJIMYUHBI C U3BECTHBIMU JaHHBIMHU

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPU MOMOIIU (U3NYECKUX
METOZOB, HCIIO/Ib3Yysl OIKMCAHUE HCCIEAOBAHUA, BBIACIATH IIPOBEPIEMOE
MIPEATIONOKEHHE, OLICHUBATh MIPaBUILHOCTh NopsiiIKa  MPOBEICHUS
HCCIIE0BAHMS, 1€]IaTh BBIBOBI

1.9

MPOBOANTH OMBITHI MO HAOMIONEHUIO (DU3MUECKUX SIBICHUA HMIU (U3NIECKUX
CBOMCTB Tel: (OpMYyIUPOBATh TMPOBEPSIEMbIC MPEANONIOKEHHS, COOMpPaTh
YCTaHOBKY W3 TMPEIIOKEHHOTO OOOpYyIOBaHMS, OMHUCHIBATH XOJ ONbITA H
(GbopMyIIHpOBaTh BHIBOJIBI

1.10

BBITIOJIHATE TPSMBIE M3MEPEHHUSI C HCIIOIh30BAHUEM aHAJOTOBBIX MPHOOPOB WU
JTaTYNKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YJbTAThl U3MEPEHUH ¢ y4ETOM
3aTaHHON a0COJIFOTHOM MTOTPENTHOCTH




1.11

IIPOBOJUTh MHCCIIEOBAHUE 3aBHUCUMOCTH OJHON (PU3MUECKOW BEIMYMHBI OT
JAPYrOM C UCIOJIB30BAHUEM IPAMBIX U3MEPEHUM: IIJIaHUPOBATh HCCIIEIOBAHMUE,
coOMpaTh YyCTAaHOBKY U BBINOJIHATH U3MEPEHUs, Ceys NMPEeNI0KEHHOMY ILJIaHy,
(buKCUpOBaTh PpE3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH B BHJE TalbnuI H
rpadMKOB, JIeJ1aTh BHIBOJIbI IO PE3YJIbTAaTaM UCCIICIOBAHUS

1.12

IIPOBOJUTh KOCBEHHbIE M3MEpeHHs (PU3MUECKUX BEIMYUH: IJIAHUPOBATh
M3MEpEeHus, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPEIOKEHHON
MHCTPYKIIMHU, U BBIUUCIIATH 3HAUCHUE BEITMYMHbI

1.13

1.14

1.15

coOJIIO/IaTh MpaBUJIa TEXHUKH O€30MacHOCTH HpH paboTe ¢ 1abopaTOpPHBIM
o0opynoBaHUEM

XapaKTepu30BaTh MPUHIHUIIEI JIEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha HUX OINHCAaHUSA, HUCIHOJb3YysS 3HAHHUA O CBOMCTBax
(bU3NIECKUX SIBICHUH U HEOOXOIUMbIe (pU3MUECKIe 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA U M3MEPUTENbHBIC TPUOOPHI
[0 CXEMaM U CXEMAaTUYHBIM PHUCYHKaM, COCTAaBJIATH CXEMBbI DJIEKTPUYECKHUX
Henexd C IOCIENOBATEIbHBIM M IApajUICIbHBIM COCIMHEHUEM DJIEMEHTOB,
pas3nuyast ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX LIenei

1.16

1.17

IPUBOJUTL IPUMEPHl (HAXOIUTh MH(POPMALMIO O IpPUMEpax) MPaKTUYECKOIO
UCIOJIb30BaHUS (PU3UYECKUX 3HAHUI B MMOBCETHEBHOM >KU3HU JAJIs 0OecredeHust
0€30MacHOCTH TpH OOpalICHUU ¢ MPHOOpaMH M TEXHHYECKUMH yCTPOHCTBaMH,
COXPAHEHMs 3/I0pOBbsl M COOJIOACHUS HOPM 3KOJOIMUYECKOro IOBEIEHUS B
OKpY>Karollen cpene

OCYILECTBIATH MOUCK UH(pOpMaMK (pU3NUECKOTO coJiepkaHus B ceTu MHTepHeT,
Ha OCHOBE MHMEIOIIMXCS 3HAaHUM M IyTéM CpPaBHEHHUS JOIOJIHUTENIBHBIX
HCTOYHUKOB BBIJENIATh UHQOPMAINIO, KOTOpas SBJISETCS MPOTUBOPEUMBON WM
MOJKET OBITh HEJIOCTOBEPHOU

1.18

1.19

1.20

WCIONIb30BaTh TPHU BBINIOJHEHUH YYE€OHBIX 3aJaHU Hay4YHO-TIOMYJISPHYIO
TuTepaTypy GU3UYECKOTO COJEP KaHUs, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI CETH
WuTepHer; Brnageth mnpuéMaMu KOHCIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHUs
WH(pOpMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

C03/1aBaTh COOCTBEHHBIE NMMCbMEHHBIE U KpaTKHe YCTHBIE cOOOIIeHMsI, 00001as
MHPOPMAIIMIO U3 HECKOJIBKHUX HCTOYHHUKOB (PU3MUYECKOTO COAEP)KaHUS, B TOM
qrcie MyOTMYHO PECTABIIATh Pe3yIbTaThl MTPOSKTHON HITH MCCIIEI0BATENbCKON
NeSITeNbHOCTH, NMPH 3TOM T'PAMOTHO HCIIOJIb30BaTh W3YYCHHBIH MOHATUHHBIN
ammapar Kypca (pHu3MKH, COPOBOXKIATh BBHICTYIUICHHE MTPE3CHTAIEH

MIPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUN (DU3UIECKUX MPOIECCOB
pacripenenats OO0s3aHHOCTH B TpPYNIEe B COOTBETCTBHH C IOCTAaBJICHHBIMH
3a/layaMu, CIIEIUTh 3a BBIIIOJIHEHUEM IIaHA JACHCTBUU U KOPPEKTUPOBATH €ro,
aJICKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYIIIHI,
BBICTPaBaTh KOMMYHHMKATHUBHOE B3aMMOJICWCTBHE, TPOSBISASI TOTOBHOCTh
paspeniaTh KOHMOIUKTHI
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IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOMH
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUSA

1.2

1.3

pa3ianyaTh SBICHUS MO0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAaHHOE PU3NICCKOE SBIICHUE

pacrno3HaBaTh MPOSBICHUEC H3YUYCHHBIX (PU3UYECKHUX SIBJICHUH B OKPYKAIOIIEM
MHUpE, B TOM uuciie (U3NYECKHUE SIBJICHUS B TPUPOJAE, NPU ITOM IEPEBOIAMTH
MPAKTUYECKYI0 3aJadyy B YYeOHYIO, BBIICIATh CYINICCTBEHHBIC CBOMCTBA
(mpu3HakK) GU3NIECKUX ABICHUN

1.4

ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (U3UYECKUE SIBICHUS, HCIOIb3Ys
¢u3nveckue BEIMYUHBI, NPU ONHCAHUM NPABWIBHO TPAKTOBATh (U3UUECKUI
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €UHULBI (PU3UUYECKUX BEIUYMH,
HaXOJUTh (OPMYIIBI, CBSI3BIBAIOIINE NAaHHYIO (DU3MUYECKYIO BETUYUHY C IPYTUMH
BEJIMYMHAMU, CTPOUTH IPaMKH N3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOMCTBa Tell, (PU3MYECKHE SBICHUS M TPOIECCHI, UCTIOIB3YS
M3y4YEHHBIE 3aKOHBI, MPU ATOM JIaBaTh CJIOBECHYIO (DOPMYIHMpPOBKY 3aKOHA H
3alUCBHIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE

1.6

1.7

OO0BSACHATH (PU3MUECKHE MPOIECCHl U CBOWMCTBA T€J, B TOM YHCIE U B KOHTEKCTE
CUTyallMll NIPAKTUKO-OPUEHTHPOBAHHOI'O XapakTepa: BBISABIATh MPUYMHHO-
CJICICTBEHHBIE CBSI3M, CTPOUTH OOBIACHEHHE M3 2 — 3 JIOTMUECKUX IIaroB C
MOMOIIIBIO 2 — 3 U3y4EeHHBIX CBOMCTBA (PM3MUECKUX SBIECHUH, (PU3MUECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH

pemaTth pacy€THbIe 3a7a4yd (OMHPAIOIIMECS HAa CHCTEMY M3 2 — 3 ypaBHEHHH),
UCTIONB3YS 3aKOHBI W (OPMYIBI, CBs3BIBAIOIINE (U3MUYECKUE BEIMYUHBL: Ha
OCHOBE aHajM3a YCJIOBHUS 3a7add 3allMChIBATh KPATKOE YCIOBHE, BBIABISITH
HEJOCTAloNMe WM W30BITOYHBIC JaHHBIE, BHIOMpATh 3aKOHBI U (POPMYIIHI,
HEOOXOMMBIE NIl PEIICHUS, TPOBOIUTH PACUYETHl U OIEHWBATH PEATMCTUYHOCTH
MOJTy4EHHOT0 3HaUYeHUsl (PU3UUECKOM BETMIMHBI

1.8

1.9

pacno3HaBarh IMPOOJIEMbl, KOTOphIE MOXKHO PELIMTh IMPHU TMOMOIIM (PU3NUECKUX
METOJIOB, MCHOJb3ys ONHMCAHHWE MWCCIENOBaHMUS, BBUIEIATH  IIPOBEPSIEMOE
[IPEIIIONIOKEHUE, OLICHUBATh IPABUIILHOCTL IMOpPsIKAa IPOBEACHUS HCCIIECIOBAHMUS,
JIeNIaTh BBIBObl, MHTEPIPETUPOBATH PE3YIbTAThl HAOIIOIEHHUI 1 OMBITOB

MPOBOJIUTH ONBITHI MO HAOMIOACHUIO (DU3WYECKUX SBICHUA W (DU3UIECKUX
CBOICTB TENI: CaMOCTOSITENIbHO COOMpaTh yCTaHOBKY W3 HM30BITOYHOTO Habopa
000py/s0BaHuUs, OIMUCHIBATH XOJ OMNbITA U €ro pe3ynbTarbl, (HOPMYIHPOBATH
BBIBO/IBI

1.10

IPOBOJIUTH NPU HEOOXOAUMOCTH CEPUIO MPSMBIX U3MEPEHUH, OTPeeIsisl CpeaHee
3HAUYCHHE M3MEpsAeMON BeIMYHMHBI (POKYCHOE pacCTOsSTHUE COOMparoiel JIMH3HI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTEIILHOTO Ipudopa)

1.11

MMpOBOAUTH HCCICOOBAaHUC 3aBUCUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCIIMYHUH C




1.12

1.13

UCMONb30BaHUEM  HIPAMBIX  HM3MEPEHMH:  IJIAHUPOBaTh  MCCIIEJOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY, (DMKCHUPOBATh PE3yJIbTAaThl MOITY4YEHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHJE TaOIMLM IpadUKOB, J€1aTh BBIBOJbI
110 pe3yJbTaTaM UCCIIEI0BaHuUs

NPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUYECKMX BEIMYMH: IUIAHUPOBATH
U3MEpEeHUsi, COOUPATh FIKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHMUS,
ciaenys IpEeUIOKEHHOM HMHCTPYKLMM, BBIUUCIATH 3HAYECHHE BEJIMYUHBI U
AQHAIN3UPOBATh IIOJYYECHHBIC PE3YJbTAaThl C Y4YETOM 3aJaHHOM IOIPEHIHOCTH
U3MEPEHUM

coOyoiaTh TMpaBWJa TEXHUKH O€30MacHOCTH IpHu pabore ¢ J1abopaTopHBIM
00opyI0BaHuEM

1.14

pa3ianyaTh OCHOBHBIE MPU3HAKN U3yYEHHBIX (PU3MYECKUX MOJENEH: MaTepraibHas
TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOUCUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIENb aTOMa, HYKJIOHHAs1 MOJIeJIb aTOMHOTO siApa

1.15

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HU3YYCHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOM HA HX ONHCAHUA, MCIHOJIb3YS 3HAHHS O CBOMCTBAX
busznyecKux sIBICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKHX IPOLIECCOB TMpHU
peuieHun y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKUE CXEMbl ISl TMOCTPOCHUS
M300paXeHH B MJIOCKOM 3epKajie U coOuparomiei TuH3e

1.17

MPUBOJIUTH TPUMEPHl (HAXOIUTh WH(OOPMALMIO O TMPUMEPAX) MPaKTHUYECKOTO
HCIIOJIb30BaHUA (1)H31/I‘~IGCKI/IX 3HAHUH B HOBCCI[HCBHOfI KU3HU 1A oOecrieueHust
0e30MacHOCTH TpU OOpalleHHH C MPUOOpaMU U TEXHUYECKHUMH YCTPOHCTBaMH,
COXpaHEHHUsI 37I0POBbsI M COOJIIOJICHUS HOPM DJKOJIOTHYECKOTO TIOBEJICHUS B
OKpY>Karolllel cpee

1.18

1.19

OCYIIECTBIISATh MOUCK MH(pOpManuu (PU3HUECKOTO coAepKaHus B ceTu HTEepHeT,
CaMOCTOSITENIbHO (POPMYJIUPYSI TTIOMCKOBBIN 3aMpoC, HAXOIUTh MYTH ONPECICHUS
JIOCTOBEPHOCTH TMOJIYYeHHON WH(GOpMallMd Ha OCHOBE UMEIOUIMXCA 3HAHUU U
JIOTTOJTHUTEIbHBIX UCTOYHUKOB

UCIIOJIb30BaTh IPH  BBINOJIHEHWH YUYEOHBIX 3aJaHUl HayYHO-NOMYJISIPHYIO
aUTEpaTypy (U3NUECKOTO COJEpXKaHUA, CIIPABOUYHbIE MaTepHajbl, PECYpChl CETH
WnTepHer; BnageTh NpuUéMaMH KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
UH(OPMAaIIUU U3 OHOI 3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

cO3/1aBaTh COOCTBEHHBbIE IHCBMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
uH(pOpMallUU U3 HECKOJbKUX MCTOYHHKOB (DPU3MYECKOTO COJAEpKaHUs, MyOIHMUHO
IIPEJCTaBIISITh PE3yNbTAaThl MPOEKTHOM MIIM HMCCIIENOBATEIbCKON NEATEIbHOCTH,
IIPY 3TOM TPaMOTHO HMCIIOJIb30BaTh U3yUEHHBIN MOHATHIHBIN anmnapaTr u3y4acMoro
pa3nena (U3MKM M CONPOBOXKIATh BBICTYIUICHHE IIPE3€HTalMed ¢ yd4éToM
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

P BBITIOJTHEHUH YY€OHBIX MPOEKTOB M HCCIENOBAHUN (U3NYECKUX IMPOIIECCOB
pactpeeniaTe OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C TOCTaBJICHHBIMU
3a/ladyaMu, CIICUTHh 32 BBIMOJTHCHHEM IUIaHA JIEHCTBUU U KOPPEKTHUPOBATH €TO,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJl B ACATEIBHOCTD I'PYIIIIbI, BEICTPAUBAThH
KOMMYHHKAaTHBHOE  B3aUMOJICHCTBUE, TMPOSBIsSAsS TOTOBHOCTh  pa3peliaTh
KOH(JIUKTBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon Kon

pasaeiia 3JIEMCHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILET'O MHUPA

11

1.2

14

1.5

®duszuka — Hayka o mpupone. SABneHus npuponbl. Puzmyeckue
SIBJICHUS: MEXaHUYECKHE, TEIUIOBBIC, JJIEKTPUUECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE

@dusnueckue BeNMUMHBL. V3MepeHHe (U3NYECKUX  BEITUYMH.
duznueckue puOOpHI. [TorpemnocTs MU3MEPEHUM.
MexayHapoiHas cucTeMa €IMHUL

EcTtecTBeHHOHAY4YHBII METOJ] MO3HAHUs: HAOJI0ICHUE, TOCTaHOBKA
HAyYHOTO BOIIPOCA, BBIIBIDKEHUE THUIIOTE3, OSKCIEPUMEHT IO
MIPOBEPKE TUIOTE3, OOBSICHEHNE HAOIIOAAEMOTO SIBJICHUS

Onucanne PU3NYECKHUX SBJICHUM C IOMOIIBIO MOJIeIIeH

[IpakTuyeckune paboOTHI:

- 3mepenue paccTosAHUM.

- U3smepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

- OnpenieneHye pa3MepoB MajbIX Tell.

- H3mepeHme TemmepaTypbl IpU IOMOIIM  KHJIKOCTHOI'O
TEPMOMETPA U AATYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHNMA O CTPOEHNHN BEIIIECTBA

2.1

- CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. OMNbITHL,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2

2.3

’ 2.4

- JIBuxeHue yactull BeuecTBa. CBs3b CKOPOCTH JBUKEHUS YaCTHI]
¢ Temneparypoil. bpoyHoBckoe aBuxenue, muddy3us

BzaumopeiicTBHE YacTHUIl BEIISCTBA: MPUTSKCHUC U OTTAJIKUBAHUC

- AFpeFaTHI)Ie COCTOSAHUA BEHICCTBA: CTPOCHUC I'a30B, )KI/IJIKOCTCﬁ n
TBép,Z[BIX (KpI/ICTaJ'IJ'II/ILIeCKI/IX) TCII. BzaumocBsa3b MCKIY
CBOMCTBaMH BCIICCTB B pPa3HbIX arp€raTHbIX COCTOAHUAX HU HUX
ATOMHO-MOJICKYJISIDHBIM CTPOCHUCM

2.5

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[TpakTiueckue paboThI:

- OneHka guaMeTpa aroMa METOIOM psIOB (C MCHOJIb30BaHUEM
dororpaduii).

- OnbITH IO HAOJIOACHUIO TETIJIOBOTO PACIIMPEHUs ra30B.

- OnpiThl 1O OOHApPY)KEHUIO JEHCTBUSL CHUJ  MOJIEKYJISIPHOTO
IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanuueckoe JBHKEHUE. PaBHOMEpHOE U  HEPABHOMEpPHOE
JIBUJKECHHE

3.2

- Ckopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBUKECHHH.
Pacuér nyT ¥ BpeMEHHU JIBUKCHHUS

3.3

SBneHne wHepuMH. 3aKOH HMHEpHUHU. B3anmmoneicTBue Ten Kak




InpuyruHa HU3MCHCHUSA CKOPOCTH ABHKCHHUA TCII. Macca kak MEpa
HHCPTHOCTHU TECJIa

34 - [InotHocTh BemecTBa. CBsI3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYIT
B eAiMHMIIe 00BEMA BEIIeCTBA

3.5 Cuita Kak XapakTepHUCTHKA B3aUMOJICUCTBUS TeEIl

36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOIIBIO
JMHaMOMeETpa

37 - SIBnenue TAroreHus u cuia TspKecTH. Cuila TSDKECTH Ha JIPYrux
manerax. Bec tena. HesecomocTs

3.8 Cuna tpenus. TpeHue cKOIbXEHHMS U TpPEHHE NOKOs. TpeHue B
MPUPOJIE U TEXHUKE

3.9 - CrnoxeHue CwWl, HalpaBJI€HHbIX IO OJHOM  MpPSMOM.
PaBHOpelicTBYIOIIAsA CHII
[IpakTuyeckune paboOTHI:
OnpeneneHue CKOPOCTH PAaBHOMEPHOTO MABMXKEHMs (IIapuka B
KUAKOCTH, MOJENU 3JIEKTPUYECKOTO aBTOMOOWJIL M TaK Jajiee).
Omnpenenenue cpeHe CKOPOCTH CKOJILXKEHUS OpycKa WM IIapuKa

310 o makmoOHHOI MIOCKOCTH. OrmpeneneHne TUIOTHOCTH TBEPIOTO
tena. ONbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSKEHUS
(mnepopmaniu) MNPYKUHBI OT MPUIOKEHHONW CUJbl. OTBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJBXEHHUS OT
BEcCa TeJa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN
@dusuyeckre SABJICHUS B TNPUPOAE: TPUMEPbl JIBIKEHUS C

3.11 Pa3IMYHBIMA CKOPOCTSMHU B XMBOW M HEXHMBOW INPUPOJE, IECHUCTBHUE
CWJIBI TPEHUSI B IPUPOJIE U TEXHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 Jasnenue 1BEpHoro tena. CrocoObl YMEHBUICHHUS U YBETUYEHUS
JTaBJICHUSI

4.2 [aBnenune ra3za. 3aBUCHMOCTh JaBJIEHMS Ta3a oOT 0O0BbEMa,
TeMIIepaTyphbl

43 [lepenaua naBieHuss TBEPABIMHU TeJIaMH, XHUAKOCTIMU U Ta3aMu.
3akoH [lackans. [IneBMaTHUeCKHE MaIIMHbI
3aBUCHUMOCTh JaBJICHUS KUAKOCTU oT [ITyOUHBI.

4.4 I'mapocratuyeckuit napajokc. Coobmarommmecst COCY/IBL.
['mapaBianyecKkue MeXaHUu3MBbl
Atmoctepa 3emnu U aTMocdepHoe aaBieHHe. [IpuUumHBI

45 CYILECTBOBaHUs BO3AylIHON 00omouku 3emiu. OneiT Toppudeniu.
3aBUCUMOCTh aTMOC(EPHOTO JABJIECHUS OT BBICOTHI HAaJl YPOBHEM
Mopsi

4.6 U3mepenune armocdepHoro aasienus. [Ipubopbl nns m3MepeHus
aTMOC(EpHOTO AaBICHHUS

4.7 JleficTBHe JKMIAKOCTM M Ta3a Ha IOrPYKEHHOE B HHUX TEJO.
Britankuparomias (apxuMenoBa) cuia. 3akoH Apxumena

4.8 [InaBanue Ten. Bo3ayxomnnaBanue

49 [TpakTuyeckue paboOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOIE OT 00bEMa




NOTPY>)KEHHOW B JKMIAKOCTb 4acth Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CHUJIbI, IEUCTBYIOLIEH HA TEJIO, MOrPYyKEHHOE B
KuakocTb. [IpoBepka HE3aBUCHUMOCTH BBITAJKHUBAIOLIEH CHJIBI,
JIEUCTBYIOIIEH HA TEJIO B KUJKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAIKMBAIOIICH  CHJIBI,
JEHCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00bEMa MOTPYKEHHOH B
JKUJKOCTh  4YacTM Teda W OT  IUIOTHOCTH  JKHMJIKOCTH.
KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU M
OIpeIeNICHUE €€ TPY30I0IbEMHOCTH

410  Dusuyeckue sBICHWS B TPUPOJE: BIMAHME aTMOCHEPHOrO
JTaBJICHUS HA )KMBOM OpraHu3M, IUIaBaHUE PIO

TexHuyecknue ycTpoOWCTBa: COOOIIAIOIIMECS COCY[bI, YCTPOICTBO
411 pomonpoBoma, rmmpaBIHYECKHil Tpecc, MaHOMETp, OapoMerp,
BBICOTOMEp, MOPIIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPI'MA

5.1 Mexanudeckas pabora

5.2 Mexanudeckas MOIIHOCTE

53 [IpocThle MeXaHWU3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTb.
IIpaBuno paBHOBecHsI ppI4ara

54 [Ipumenenue npaBuiia paBHOBECHUS pblyara K 0JI0Ky

55 «3omotoe mpaBuio» MexaHukd. Kosdduuuent monesHoro
JeHCTBUSI MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

> 5.7 Kunernueckas sHeprus
58 [TonHas MexaHW4ecKkast YIHEPTUs. 3aKOH U3MEHEHHUSI U COXpaHEHUs

MEXaHUYECKOM OHCPIun

[TpakTyeckue paboOTHI:

- Omnpegenenue padOTBl CWJIBI TPEHHUS TPU PABHOMEPHOM
5.9 JBIKEHUM Tejla M0 TOPU30HTAIBHOU MoBepxHOCTU. MccienoBanue

ycnoBuid paBHOBecusi pbryara. HMsmepennwe KIIJ[ HakimoHHON

II0CKOCTH. M3ydeHne 3aKkoHa COXpaHEHHsI MEXaHUYECKOW YHEPTUU

5.10 du3nyecKkue SBICHUS B OpUPOAC: pbIldaru B TCJIC YCIIOBCKaA

511  I€XHHYECKHE YCTPOMCTBA: pbIYar, MOJBIKHBIN W HEIOJBHKHBIN
OJIOKHM, HAKJIIOHHAS! TNTIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY

8 KUIACC
Kon Kon
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasjena  3JieMeHTa
TEIVIOBBIE ABJIEHUA
6 OCHOBHBIE  TOJIOXKEHHSI ~ MOJIEKYJISPHO-KMHETUYECKOW  TEOpHUH
6.1 CTpoeHus BemecTBa. Macca ©  pa3Mmepbl MOJEKyd. OMbITHI,

MOATBCPKAAOIIUC OCHOBHBEIC ITOJIOKCHU A MOJICKYJISIPHO-




KUHETHYCCKOMU TECOpHUU

6.2 Mogenu TBEpHOro, >KHUIKOrO U Tra3000pa3HOrO0  COCTOSHUMN
BemiecTBa. Kpucrammmueckue u amopgHbie Tena

6.3 OOBsicHEHHE CBOMCTB I'a30B, KUAKOCTEH M TBEPIBIX TN HA OCHOBE
IIOJIOXKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUH

6.4 CMauuBaHue ¥ KalWLISPHBIE SIBICHUS

6.5 TeruoBoe paclIMpeHue U CokaTue

6.6 Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO TEILIOBOTO
JIBUKEHUS YaCTHUI]

6.7 Buytpennss sHeprus. CrnocoObl M3MEHEHUs! BHYTPEHHEN SHEpruu:
TeruIonepeiaya u CoBepLIeHne paboThl

6.8 Bue! Ternonepenayn: TEMIONPOBOJHOCTD, KOHBEKLUS, U3ITyUEHHUE

6.9 KonuuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTh BELIECTBA

6.10 TennooOMeH U TEMIOBOE paBHOBECHE. YPABHEHUE TEIJIOBOIO
OanaHca

6.11 IInaBnenue u OTBEpAECBAHNE KPUCTAIMYECKUX BEUIECTB. Y IebHAsA
TEIUIOTA IUIABJICHUS
[TapoobpazoBanue u  kouaeHcauus. Mcnapenue. Kunenue.

6.12 VYnenbHas Temiora napooOpa3zoBaHHs. 3aBUCHUMOCTb TEMIIEpaTyphl
KUIIEHHsI OT aTMOC(HEPHOTr0 JaBJICHUs

6.13 BiaxxHocTh BO31yXa

6.14 OHeprus TOIIMBA. Y IeNbHAsl TEII0Ta CTOPaHus

6.15 [Tpuniunsr  pabotel  TemoBbix asurateneit KIIJ[ TemmoBoro
jasurarens. TemioBble IBUraTeln U 3alATa OKPYKAIOIIEH Cpebl

6.16 3aKOH COXpaHEHHMs] M TMPEBPALICHUS DSHEPTUH B TEIUIOBBIX
mpoleccax
[TpakTyeckue paboOTHI:
- OnpiThl 1O OOHApY)XEHUIO JEHCTBUSL CHUJ  MOJIEKYJISIPHOTO
IIPUTSKEHUS.
- OneITEl 1O BBIPAIIMBAHUIO KPHUCTAJUIOB IOBAPEHHOM COJM WU
caxapa.
- OnbITel 1O HaAOMIOJEHUIO TEIUIOBOIO PAaCIIMPEHUs] Ta30B,
JKUJKOCTEN U TBEPABIX TEIL
- OnpeneneHue JaBjieHHs BO3lyXa B OaJIoHe IINpHUIa.
- OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JJaBICHUS BO3AyXa OT

6.17 ero o0bEMa 1 HarpeBaHus WIH OXJIAXKICHUS.

- IlpoBepka rumore3bl TUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
KHUIKOCTH B TEPMOMETPUIECKOHN TPYOKE OT TEMIIEPATYPHI.

- HaGnronenue usmMeHeHuss BHYTPEHHEH SHEPTUU Tella B Pe3yNbTaTe
TeTIoTnepeadi M pabOThl BHEIITHUX CHII.

- HccnenoBanmwe sBIEHUS TEMJIOOOMEHAa TIPU CMEIIMBAHUU
XOJIOTHOW U TOPsTYE BOJIBI.

- OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpH
TEMI000MEHE C HarpeThIM METAJUTMYECKUM IIUITHH]IPOM.

- OnpeneneHue yaeabHON TEIOEMKOCTH BEILIECTBA.

- HUccnenoBanue nmpoliecca HCIIapeHus.




- OnpezneneHre OTHOCUTENIBHOM BIaXKHOCTH BO3.yXa.
- Onpenenenye yaeNbHOM TEIUIOTHI IIJ1aBJICHUS JIbJA.

du3znueckue SBJICHUSI B npupoac: MOBCPXHOCTHOC HATSKCHUC U

6.18 KallWUJISIPHBIE  SIBJIEHUS B IPUPOJE, KPHUCTALIBl B IPHUPOJE,
nznyyenue CoilHLA, 3amep3aHue BOJOEMOB, MOPCKHE OpHU3BL
0o0pa3oBaHuE pOChl, TyMaHa, UHEsl, CHera.

TexHu4eckue yCTpOMCTBA: KAaWJLIAPBI, NPUMEPHl UCIOJIb30BaHUSA

6.19 KPUCTAJIOB, JKUAKOCTHBIH TEpPMOMETp, JaT4yUK TeMIepaTyphl,

TEPMOC, CUCTEMA OTOIUIEHHS JOMOB, TMIPOMETPBI, ICUXPOMETD,
napoBasi TypOHuHa, ABUTaTeIb BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHWA

7.1 Onextpu3anus Tel. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kynmona (3aBUCHMOCTD

7.2 CHJIbl B3aUMOJICHCTBHS 3apSKEHHBIX TEJI OT BEJIMYMHBI 3apsA]IOB U
pacCTOSHUSI MEXK/1y TEJIaMH)
Onektpuueckoe mnozie. Hanmpspk€HHOCTH 3IEKTPUUECKOTO  MOJIs.

7.3 [TpuHIMI CYyNEepo3ULIUU SIEKTPUUECKUX MoJel (Ha Ka4eCTBEHHOM
YpOBHE)
Hocurenn IEKTPUUECKUX 3apsAI0B. DneMeHTapHbIN

7.4 anektpuueckuid  3apsa. Crpoenwe aroma. IlpoBonHuku U
JUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

7.6 ONEKTPUYECKUM TOK. YCJIOBMS CYIIECTBOBAHUS DIIEKTPUYECKOTO
TOKa. VICTOYUHMKH MOCTOSIHHOTO TOKa

7.7 JleficTBUSI  DIEKTPUYECKOTO TOKa  (TEMJIOBOE, XHMMHYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTpUYECKOe HaIpsKeHHUE

7.9 ConpoTusieHne NPOBOJHUKA. Y IEIbHOE CONTPOTUBIIEHUE BEILIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 ITocnenoBarenbHOE U MapaIENbHOE COETUHEHUE TPOBOJHUKOB

7.12 Pabota m MOIIHOCTH DJIEKTPUYECKOTO TOKAa. 3akoH JIxoyna —
Jlenna

7.13 OJeKTpuYecKkrue Lenu U MOTPeOUTeNH 3JIEKTPUUYECKOW SHEpruH B
obITy. KopoTkoe 3ambikaHMe

7.14 ITocrossHHBIE MAarHUTHI. B3auMoielicTBE MOCTOSHHBIX MATHUTOB

7.15 MaruutHoe none. MarauutHoe mnose 3eMJIM M €ro 3HaYeHHe AJIs
KU3HM Ha 3emie

7.16 Omeir  Opcrena. MarauTHoe Moje  AJIEKTPUYECKOrO  TOKA.
[IpuMeHeHne 371eKTPOMarHiTOB B TEXHUKE
JlelicTBU€  MarHMTHOrO MOJI HAa IPOBOAHUK C  TOKOM.

7.17 DIIEKTPOABUTATEID ITOCTOSIHHOTO TOKA. Hcnons3oBanue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE

7.18 OnbiTel  Dapanes. SIBieHUE SAIESKTPOMATHUTHONM  HMHIYKIIMU.

IIpaBuio JleHna




7.19

7.20

OnexrporeHepatop. CriocoObl MOTYYCHHS JICKTPHUCCKON YHEPTHH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[TpakTuyeckue paboOTHI:

OnbITel 10 HAOJIOJCHUIO 3JEKTPU3ALMM Tel MHAYKLUUEH H IpH
COIPUKOCHOBEHUH.

HccnenoBanue NEHCTBUS IEKTPUYECKOTO NOJIS HA NMPOBOJHUKU U
JUDJIEKTPUKU.

COopka U mpoBepka pabOThl JIEKTPUUYECKOM LEMU IMOCTOSHHOIO
TOKa.

H3MmepeHue U peryJIMpoOBaHUE CUJIBI TOKA.

W3mepeHnue U perysinpoBaHue HaIlPsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILLETO YEPE3 PE3UCTOD,
OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSLKEHUS HA PE3UCTOPE.
OneITbl, IEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO
CONpOTHUBIIEHUS  INPOBOJAHMKA OT €ro JJIMHBL,  IUIOLIA1U
IIONEPEYHOr0 CEUYEHUS U MaTepuaa.

ITpoBepka IpaBuiia CIIOKEHUS HapsLKEHU N npu
IIOCJIEZIOBATEIbBHOM COEAUHEHUH JABYX pesuctopoB. IIposepka
IpaBwia I CWIbl TOKa IIpU IapajUIeIbBHOM COEIMHEHUU
pesuctopoB. OnpeneneHne padboThl IEKTPUIECKOTO TOKA, UAYIIErO
gyepe3 peszucrop. OnpenencHue MOLIHOCTU 3JIEKTPUYECKOTO TOKa,
BBIIICIIIEMOM Ha pe3ucrope. lccienoBaHue 3aBUCUMOCTH CHIIBI
TOKa, MIYLIEro 4Yepe3 JIaMIIOYKy, OT HalpsHKEeHUs Ha HeEH.
Omnpenenennie KIIJ[ warpeBatens. HcciaepoBaHue MarHUTHOTO
B3aMMOJEHCTBYUS TOCTOSIHHBIX MAarHuTOB. V3ydeHHe MarHUTHOIrO
0JI1 TOCTOSIHHBIX MAarHUTOB NMPU MX OOBEAMHEHUU U Pa3J/IeJICHHH.
HccnenoBanue AEUCTBUSA DJIEKTPUYECKOIO TOKA HAa MAarHUTHYIO
cTpenky. OmbITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIbI
B3aMMOJEICTBUS KAaTyIIKH ¢ TOKOM M MarHuTa OT CWJIbl TOKa U
HaIpaBJIeHUs TOKa B Karylluke. V3yueHue NeHCTBUS MarHUTHOTO
IoJII Ha TPOBOJHUK C TOKOM. KOHCTpyWpoBaHHE M H3y4EHHE
paboThI BIIEKTPOABUTATENS. N3smepenne KIIJ
AJIEKTPOJBUIaTENIbHON YCTAaHOBKH. OIBITBI 110  HCCIENOBAaHUIO
SBJICHUS 3JIEKTPOMarHMTHON MHAYKIIMU: HCCIIEA0BaHNE U3MEHEHUH
3HAYEHMS U HaIlPaBJICHNs] MHAYKIIMOHHOTO TOKa

7.21

7.22

@dusnyeckue SBICHUS B IPUPOAE: DIIEKTPUUYECKHE SBICHHUS B
aTMOC(bepe, SJICKTPHUYCCTBO KHMBBIX OPTraHM3MOB, MArHUTHOC IIOJIC
3emiu, Japel¢ MOJIOCOB, pPOJb MAarHUTHOTO MOJS Ui JKU3HU Ha
3emuie, MOJISIPHOE CUSHHE

TexHu4eckne yCTpOWCTBA: AJIEKTPOCKOMN, aMIIEpMETpP, BOJBTMETP,
peocTaT, CYETUHK IEKTPUUECKON SJHEPTUH, DIIEKTPOOCBETUTEIBHBIE
npuOopbl,  HarpeBarelbHbIE  AJIEKTPONPUOOPHl  (TIpUMEpHI),
AIIEKTPUYECKUE IIPEeI0OXPaHUTENH, JJIEKTPOMAarHur,
AIIEKTPOJIBUraTeNlb IMOCTOSHHOTO TOKa, TE€HEpaTop MOCTOSIHHOTO
TOKa




9 KJIACC

Kon

paszzuena

Kon
31emMe IIpoBepsiemble 37IEMEHTHI COAEPKAHMS
HTa
MEXAHUWYECKUE ABJIEHUA

8.1  Mexanuueckoe aBrKCHHE. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHTENBHOCTH MEXAHHYECKOTO IBHKCHHS

8.3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE

g4  HepaBHomepHoe mpsMonuHeiHOe ABIKeHHE. CpenHsss ¥ MIHOBEHHAS
CKOPOCTb T€JIa IIPYU HEPABHOMEPHOM JBUKECHUU

8.5 VYckopenue. PaBHOYCKOpEHHOE MPSMOIMHENHOE IBUKEHHE

8.6  CroGoanoe manenue. Onbitsl [asmes

g7  PasHOMepHOE nBIKEHME 1O OKPYXKHOCTH. [lepron u yacTora obpamieHus.
Jlunelinas u yrinoBasi CKOpoCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHUE

8.8 IlepBeiit 3akoH HeroToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [TpyHIMI CynIepnIO3ULIUH CHIT

8.12  Cum ynpyroctu. 3akoH ['yka

g13 Cuna TpeHus: cula TPEHUSI CKOJNBKEHHUs, CHia TPEHHs MOKOs, ApYyrue
BU/JIbI TPEHUS

814 Cuna TsHKECTH M 3aKOH BCEMUPHOIO TATOTEHHsA. Y CKOPEHHE CBOOOIHOIO
naJeHus

g15 Asmwkenne mmaner Bokpyr Connua. IlepBas kocmmueckas CKOPOCTb.
HesecomocTs 1 neperpysku

8.16  papmoBecue MaTepHaIbHON TOUKH. AOGCOIIOTHO TBEPIOE TEIO

g17 PaBHoBecme TBEpHOrO Tenma ¢ 3aKpEIVIEHHOW OChIO BpameHus. MomeHT
cuibl. LleHTp TsbxecTn

8.18 Nmnynbc Tena. M3menenne ummyibca. UMmynbc criibl

8.19  3akom COXpaHEHHUs UMITyJIbCa

8.20  peaktHBHOE MBHKCHNE

8.21  Mexannueckas paboTa U MOIIHOCTh

8.22  PpaGora cun TsIKECTH, YIPYrOCTH, TpeHus. CBSA3b SJHEPTUU U PabOTHI

8.23 | Tlorennmansuas SHEPrus Teia, MOAHATOrO Hajl IOBEPXHOCTHIO 3EMIIU

8.24 ' TlorennmansHas SHEPIUs CKATOU NIPYKUHBI

8.25 | Kunernueckas sHeprud. TeopeMa 0 KHHETUYECKON YHEPTUN




8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27

[IpakTuyeckue paboOTHI:

OnpeneneHue cpenHeld CKOPOCTH CKOJBXKCHHS OpyCKa WM JIBHXKEHUS
HIaprKa MO HAKIOHHOHM TutockocTH. OmpeseneHne yCKOpPEeHUs Tejia Tpu
PaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIIOHHOW TIIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH TYTH OT BPEMEHHU IIPU PABHOYCKOPECHHOM
JBUKCHUH 0€3 HA4aTbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBIDKECHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSTCA KakK DS HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME TPOMEXKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT  CHJIBI
HOpManbHOro  jAaBneHus.  OmpeneneHne  KodQUIMEHTa  TpeHUs
ckonbxkeHus. OnpeneneHue KECTKOCTH MPYXKUHBI. OnpeneneHue padoThl
CHJIBI TpPEHHsI TIPU PABHOMEPHOM JIBH)KEHHH Tejla 10 TOPHU30HTAIBHOW
noBepxHocTu. OnpeneneHue padoThl CUIIbl YIIPYTOCTH MPHU MOABbEME Tpy3a
C MCITIOJIb30BAaHHEM HEIIOIBHIKHOTO U MOJIBHYKHOTO OJIOKOB

8.28

dusnueckue SBJICHUS B npupoac: NMpruJIrMBbI U OTIIMBBI, ABUKCHUC IIJIAHCT
ComHeyHoOM CUCTCMbI, pCAKTUBHOC NBMKCHUC JXUBBIX OPI'aHU3MOB

8.29

TexHHuecKue ycTpoHCTBaA: CIIUJOMETP, NATYMKU IIOJIOKEHHUS, PACCTOSHUSA
U YCKOPEHHsI, PAKEThl

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenpHoe nBuxkeHne. OCHOBHBICE XapaKTCPUCTUKU KOJCOAHUI:
MEepUoJ, YacToTa, aMIUTUTYa

9.2

9.3

MareMaTnueckuil U NMPY>KUHHBIA MasTHUKU. [IpeBpaleHre sHepruu mnpu
Ko1e0aTeIbHOM ABUKEHUH

3aryxaromue konebanus. BeinyxaeHHble konebanus. Pezonanc

9.4

Mexannueckue BoiHBL. CBoMCTBa MeXaHMUECKMX BOJH. IIpoponbHble U
MOIEepEYHbIE BOJHBI. [[JIMHA BOJIHBI W CKOPOCTHh €€ pacnpoCTPaHECHUS.
MexaHn4yecKkue BOJIHBI B TBEPAOM TENE, CENCMUYECKUE BOJHBI

9.5

3ByK. ['poMKOCTh U BbICOTa 3BYyKa. OTpakeHue 3ByKa

9.6

WNHupa3Byk u ynpTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

Ompeznenenne dYacTOThl W TepuoAa KoJeOaHW MaTeMaTHYeCKOTo
MasiTHUKA.

Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KHHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH NEpHO/A KOJIeOaHUN MOJBEIIEHHOTO0 K HUTH
rpy3a OT JUIMHBI HUTH. VccrnenoBanue 3aBUCHMOCTH NepUoAa KoJieOaHHi
IPYKUHHOIO MasTHMKa OT Macchl rpy3a. lIpoBepka He3aBucumocTu
nepuoAa KojeOaHuM rpy3a, MOJBEHIEHHOIO K HHUTHU, OT Macchl rpysa u
XKECTKOCTH MPYKUHBL. M3MepeHune yckopeHus cBOOOTHOTO MaIeHUs

9.8

dusznueckre SIBICHUSA B npupoac: BOCHPUATHE 3BYKOB JKHWBOTHBIMH,
3CMIICTPACCHUC, celicMUUYecKue BOJIHBI, HYHAMH, 3X0O

9.9

TexHUUECKHe yCTPOHCTBA: 3XO0JIOT, UCTIOIb30BaHUE YIbTPa3ByKa B OBITY U
TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DJIEKTPOMAarHuTHOE  TOJIe.  DJEKTpOMAarHuTHblE  BOJIHBL.  CBOMCTBa
SJICKTPOMAIrHUTHBIX BOJIH




10.2 | 1IIkama smekTpoMarHHTHBIX BOIH

10.3 | OnexrpomarnutHas npupona csera. CKOpocTh cBeTa. BoiHOBbIE CBOWCTBA
cBeTa
[TpakTrueckue paboThI:

10.4 | M3yuenne cBOWCTB AMEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBEHOIO
TenedoHa

10.5 | Pusuueckue sABIEHUS B MPUPOJE: OUOJOrMYECKOE JCHCTBHE BHIUMOTO,
yABTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3ITyUeHHI

10.6 | TexHnueckue ycTpoOiCTBA: UCIOJIB30BAHUE DJIEKTPOMATHUTHBIX BOJIH ISt
COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JlyueBas momens cBera. McTouHnKH cBETa

11.2 [IpsimonHENHOE pacpOCTPaHEHHUE CBETA

113 ' Otpaxenue ceera. Ilnockoe 3epKano. 3aKOH OTPAKCHUS CBETa

11.4 @ Ilpenomienue cpera. 3akoH mpesomieHust csera. IlonHoe BHyTpeHHEe
OTpakeHHE CBETa

115 Jlunsa. Xox JIy4€il B JIMH3€E

116 Onruueckas cucrema ¢dboToanmapara, MUKpOCKOIIA U TEJIECKOMa

11.7 ' I'mas kak ontrueckas cucrema. BIu30pyKOCTB 1 IambHO30PKOCTE

11.8 @ Pasnoxenue Oenoro ceera B crektp. Onbitel Hebrorona. Croxenue
CHEKTpaJIbHBIX 11BETOB. /lucnepcus ceera

11 [TpakTyeckue paboOTHI:

HccnenoBanue 3aBUCMMOCTH yIyla OTPaXEHMsI CBETOBOTO Jy4ya OT YrIJia
NaJCHUsl.
N3ydenne xapakTepucTHK N300pakeHUs MIpeIMETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yTjla IPEJIOMIIEHUS CBETOBOIO Jydya OT yria

11,9  UaJeHMs HA IPAHALE «BO3/YX — CTEKIION. }
[Tony4yenue n3o00paxeHnit C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GOKYCHOTO PacCTOSHUSI U ONTUYECKOW CHUJIbI COOMparoen
JIUH3BL.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITHl MO BOCHPUATHIO [[BETa MPEAMETOB MpH UX HAONIOIEHUM 4Yepes3
[[BETOBBIE (DUIIBTPHI
®uznyeckue sBIeHUs B npupoje: 3atMenus Conxua u JlyHsl, 1BeTa Teil,

1110 onrmueckue siBneHHs B atMocdepe (uBer HeOa, pedpaxius, pamyra,
MUPAXK)

11.11 Texnuveckue ycCTpOWCTBA: OYKH, MEPHUCKOIN, (OTOANIApaT, ONTHYECKHE
CBETOBO/JIbI

KBAHTOBEBGIE ABJIEHUA

121 Omsitsr Pesepdopna u mnanerapHas Mojens aroma. Mojaens atoma bopa

12 122 Ucnyckanne wu mnorjomeHue cBeta atomMoMm. KBaHTel. JIuHeluatble

CIIEKTPbI

12.3 | PagmoakTuBHOCTD. Anbpda, 6eTa- 1 raMMa-U3ITydCHUS

12.4 Ctpoenue atomHoro siapa. Hykinonnast Mogens aToMHOTO siipa. M3otomnsl




12.5 PaagnoaktuBHble peBpainenus. [lepuoa nonypacnana aTOMHBIX A1€p

126 Sgnepusie peakumn. 3aKOHBI COXPAHEHHS 3aPSIOBOTO H MACCOBOTO YHCET

12.7 9Hepm;1 CBsA3H aTOMHBIX AO€P. CBs3b Macchl U OHEPIrun

12.8 Peakiuu cunTesa u nenenus saep. Mcrounnku sneprun CoJiHIA U 3BE3]T

129 “‘lmepnas sHepretuka. J[eWCTBHE PaAMOAKTHBHBIX H3IYyYCHHH HA JKHBBIC
OpPraHU3MBI

[IpakTryeckue pabOTHIL:

HabmioneHne crijioniHpIX U TUHEWYaThIX CIIEKTPOB U3ITYUYCHUS.
1210 WccnenoBanme TpPekoB: M3MEPEHHE SHEPIHHM YACTHIGI IO TOPMO3HOMY
nyTH (1o ororpadusim).
N3mepenune paauoakTHBHOTO (hoHA

dusznueckue SBICHUS B IIpUupoac: €CTECTBECHHBIHN paI[I/IoaKTI/IBHHﬁ (1)OH,
12.11 KOCMHUYCCKUC JIYUH, PAAUOAKTHBHOC HU3JIYUYCHHUEC NPUPOJHBIX MHUHEPAIOB,
HeﬁCTBHe PaaruOaKTHBHBIX H3J'Iy‘leHPII>i Ha OpraHu3M 4YCJIOBCKaA

12.12 Texnuueckue yCTpPOMCTBA: CIEKTPOCKOI, HMHIMBUAYAIbHBIA T03UMETP,
kamepa BuibcoHna

ITPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
npose
psiemo
ro
TpeOOB
aHus

IIpoBepsiemble TpeOOBaHUA K MPeAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI 0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOIi IPOrpaMMbl OCHOBHOI'0
o0urero oopazoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu ¢GU3MKK B HAYYHOM KapTUHE MHUpPA; CPOPMUPOBAHHOCTH
0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SIBIICHUH
MIPUPO/IBI, O POJIH IKCIIEPUMEHTA B (DU3UKE, O CUCTEMOOOPA3yIOIEH posii (PU3UKH
B pa3BUTUM E€CTECTBEHHBIX HAYK, TEXHHKH M TEXHOJOTUH, 00 3BOJIIOIUU
(U3UYECKUX 3HAHUW U WX POJIH B IIEJIOCTHOM €CTECTBEHHOHAYYHON KapTHHE MHUPa,
0 BKJIQJIE POCCHUMCKUX M 3apyOEKHBIX YYEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHI

3HaHWs O BHJAX MaTepuu (BEIIECTBO W TMOJE), O JBIKEHUU KaK CIoco0e
CYLIECTBOBAHMSI MaTepHH, 00 AaTOMHO-MOJIEKYJIIPHOM TEOPUHU CTPOESHHUSI BEILIECTBA,
0 (Qu3MYeCcKOl CYIIHOCTH SIBICHUW MPHUPOABI (MEXaHUYECKHX, TEIIOBBIX,
OJICKTPOMAarHuTHBIX U KBaHTOBBIX); YMCHHE Pa3invdaTh ABJICHUSA IO OINMMCAHUIO UX
XapaKTepHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JTaHHOE
¢usnveckoe sIBICHHE, YMEHHE pAaclo3HaBaTh MPOSBICHUE  HW3yYCHHBIX
¢u3nYecKux SABICHUNA B OKPY)KAIOLUIEM MHUPE, BBLICISAS HX CYLIECTBEHHBIE
CBOMCTBA (TIPU3HAKH )

Bnagenue ocHoBamMH MOHATUHHOTO amnmapaTa ¥ CUMBOJIMYECKOTO sI3bIKa (DU3UKU U
UCTOJb30BAaHUE MX JJIS peIIeHUs y4eOHBIX 3a/ady; YMEHHE XapaKTephU30BaTb
CBOMCTBa Tel, (GU3MUECKHE SABJICHUS U MPOIIECChI, UCIIONb3Ys (DyHAaMeHTaJIbHbIE U




OMIIMPHUYCCKHEC 3aKOHBI

VYMeHHUe OMKUChIBATh U3YUYCHHbBIC CBOWCTBA Tl U (DU3UUECKHE SBJICHUS, UCTIONb3YsI
(hu3HYECKrEe BETMUUHBI

Bnanenue ocHOBaMH METOJIOB HAYYHOT'O TIO3HAHUS C YYETOM COOIFOICHUS TPaBHUIT
0e3omacHOTo Tpya: HabMoIeHUuEe PU3NICCKUX SBICHUI:

YMEHHE CaMOCTOSTEIILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY M3 JIAaHHOTO
Habopa 000pyI0BaHMsI 10 UHCTPYKIIMHU, OMUCHIBATH XOJ1 ONbBITA U 3aITUCHIBATH €r0
pe3yabTaThl, GOPMYITHPOBATH BHIBOIBI;

MPOBE/ICHUE MPSIMBIX U KOCBEHHBIX H3MEPEHHH (PU3UUCCKUX BEIUYMH: YMCHHE
IUTAHUPOBaTh HM3MEPEHHS, CaMOCTOSTEIBHO COOMpaTh OIKCIEPUMEHTAIBHYIO
YCTAHOBKY [0 MHCTPYKIIMH, BBIYMCISATh 3HAUCHHE BEIUYMHBI M aHAJIM3HPOBATH
MOJyYCHHBIC pEe3yJIbTaThl C Y4YETOM 33aJaHHON MOTPEUIHOCTH pPEe3yJIbTaTOB
U3MEPECHU;

MPOBEJICHUE HECIIOKHBIX JKCIIEPUMEHTAIBHBIX HUCCICIOBAHHI; CAMOCTOSTEIHLHO
cOOMpaTh HKCIEPUMEHTAIBHYI) YCTaHOBKY U IPOBOIMTH HCCJICIOBAaHHE 110
WHCTPYKIIUHU, TPEACTABIATh MOJYYCHHBIC 3aBHCUMOCTH (U3NYECKUX BEIUYHMH B
Buje TaOmuil U TrpadUKOB, YUYUTHIBATh IOIPEIIHOCTH, JCJIaTh BBIBOABI 110
pe3yJIbTaTaM HCCIICIOBaHUS
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[Tonnmanue xapakTepHBIX CBOMCTB (U3MYECKUX MoOjelel (MaTepuanbHasl TOYKa,
a0COFOTHO TBEPAOE TEJIO, MOJACIU CTPOSHUS Ta30B, )KHUJIKOCTEH W TBEPABIX TEl,
IUTaHEeTapHas MOJENb aToMa, HYKIOHHAs MOJENb aTOMHOTO f1pa) U YMEHHUE
IIPUMEHSITh UX JJIs1 OOBSICHEHUS (PU3UUECKHUX IIPOLIECCOB

VYMmenne oOBICHSITH (1)I/I3I/Iq€CKI/I€ mponecCol 1 CBOMCTBaA TCJI, B TOM YHUCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOTO XapaKTEpa, B YaACTHOCTH,
BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3U U CTPOUTH 00BsICHEHUE C OHOpOI\/'I Ha
HU3YUYCHHBIC CBOMCTBA (I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (I)I/I3I/ILICCKI/IC 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIIN

YMmenue pemaTth pacu€THble 3ahauu (Ha 6ase 2 — 3 ypaBHEHHMil), HUCIOJIB3YS
3aKOHBl U (OpMyJBl, CBS3bIBalOIIME (U3NUYECKUE BEIMYUHBI, B YaCTHOCTH,
3alMMCbIBATh KpAaTKOE€ YCJIOBUC 3aJadd, BbIABIATH HEAOCTAIONIME JAaHHBIC,
BbIOMpPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE AJsl €€ pelleHHs], UCIOIb30BaTh
CIIPaBOYHBIC JAHHBIC, TIPOBOJUTH paCLIéTBI N OHOCHHUBATH PCAIMCTUIHOCTDH
MOJlyYEHHOTO  3HAa4yeHus  (U3NYECKOM  BEJIMYUHBI; YMEHHE  ONpeaeysTh
pa3MepHOCTh (GU3NYECKON BETMYUHBI, TOJIYYEHHON IpU PEeLIEHUH 3a/1a41

YMeHHe XapakTepu30BaTh MPHUHILMIBI JEUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
qucie ObITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX MPOIECCOB IO
UX OIHMCAHHUIO, HCIOJB3YS 3HAHUS O CBOMCTBaX (U3MUECKUX SBICHUH U
HeoOxoIuMble (HU3NMUECKHE 3aKOHOMEPHOCTH

YMeHue ucnoiab30BaTh 3HAHUS O (PU3MUECKHUX SBJICHHUSIX B IMOBCEAHEBHON KU3HU
i obecriedeHrs 0E€30MacHOCTH MpU OOpalieHuu C OBITOBBIMH TNpHOOpamMH U
TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHUS 3I0pPOBbsi U COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKpY’Karolllel cpejie; MOHMMaHue HeOOXOIUMOCTH
MPUMEHEHUSI JIOCTIKEHUH (U3MKM M TEXHOJOTHMM [ paluroHAIbHOTO
IIPUPOIONOIB30BAHUS

11

OnbIT moucka, npeodpazoBaHUs U MPEACTaBICHUS HH(pOpMAIMU (PU3NIECKOTO
COJepKaHus c HCIIOJIb30BAHNEM MH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH; yMEHHE OLIEHUBATh JOCTOBEPHOCTH MOJY4YeHHOW HH(OpMAIMK Ha
OCHOBE MWMCIOIIMXCS 3HAHWM W JONOJHUTEIBHBIX MCTOYHHMKOB; YMCHHE
UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJISAPHYIO
IUTEpaTypy (U3NYECKOTO COJEpKaHMs, CIIPAaBOYHbIE MAaTEepHaJIbl, PECYPChl CETH




Wurepuer; BianeHue 0a30BbIMH HaBbIKaMu MpeoOpa3oBaHUs HHPOpPMAIUH U3
OHOW 3HAKOBOM CHCTEMBI B JpYrylo; YMEHHE CO3/aBaThb COOCTBEHHBIC
MMCbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE MH(OpPMAIMH U3 HECKOJIbKHUX
HCTOYHUKOB

IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWYECKUE SBJIEHUSA
1.1 Mexannueckoe — aBwkenue.  Marepuanbhas — Touka.  Cucrema  orcuéra.
OTHOCUTENBHOCTD IBUKECHUS
PaBHomepHoe u HepaBHOMepHOe aBikeHue. CpenHsas ckopocTb. Dopmyna ans
1.2 ppramcnenus cpemteii ckopoctu: V = S/t
PaBHOMEepHOE mnpsiMONMHENWHOE JBM)KCHHE. 3aBUCUMOCTh KOOPJWHATHI Tejla OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKEHUSI:
L3 x(t)=x,+vs
I'paduku 3aBUCHMOCTHM OT BpPEeMEHH [UII TMPOEKIHMH CKOPOCTHU, TMPOEKIIHH
nepeMenieHus, MyTH, KOOPAUHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JIBUJKEHUH
3aBUCHMOCTh KOOpDAMHATBI Tela OT BPEMEHM B CiIyya€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBY>KCHHUSI:
2
-Sx':f} =1'.|;|: * f_l'jx * e
N
@opMyIbl 17151 MPOEKIMK NEPEMEIICHUS, TPOSKIIUNA CKOPOCTU M MIPOEKIIUU YCKOPEHUS
MIPU PABHOYCKOPEHHOM TPSIMOJIMHEWHOM JIBUYKEHUU
2
1.4 .sx(r)=v{,x-r+ax-?.
U_\'('f) =Up, a1,
a. (r)=canst,
UIIL - UIIL zzaxsx
I'paduku 3aBECHEMOCTH OT BPEMEHH ISl TIPOSKITUU YCKOPEHHUS, TPOCKIIUH CKOPOCTH,
MPOCKIUU TEPEeMEIICHHs, KOOPAUHATBI IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBIKCHUH
CBobognoe mnaaenue. Dopmynbl, omuchiBaroIMe CBOOOJHOE TMaJeHUE Tea 0
15 BEpTHKaIM (ABIKCHHE Tela BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIN).
I'paduku 3aBECUMOCTH OT BpEMEHU IJIsl MPOEKIINH YCKOPEHHS, TPOCKIIUN CKOPOCTH H
KOOpJIUHATHI TIPU CBOOOIHOM Ta/ICHUH Tella IO BEPTHUKAIH




1.6

CKOpOCTh PaBHOMEPHOTO JBHKCHHS TeJIa [0 OKPY>KHOCTH. HarpapiieHne CKOpOCTH.
dopmyna JUIsi BBIUKCICHHS CKOPOCTH dYepe3 paauyCc OKPYKHOCTH H TIEPUOJ
oOparieHus:
L= iR
T
LlenTpocTpeMurenbHOe YCKOpEHHUE. Hampasnenue [EHTPOCTPEMUTEIILHOTO
yckopenus. @opmyiia Jiyis BBIYUCICHUS YCKOPEHUS:

1.7

Macca. IIn1oTHOCTB BelleCTBA. d)opMyna JJIA BBIYMCIICHUA ITIJIOTHOCTH!

_m
vV

1.8
1.9

1.10

Cuna — BektopHas uznueckas BenuurHa. CloxxeHue CHil
SIBnenune unepuuu. [lepsroiit 3akon HproToHa

Bropoii 3akon HeroToHa:

F=m-da

COHaHpaBJ'IeHHOCTB BCKTOpPA YCKOPCHHS TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOIHeﬁ Ha TCJIO0

1.11

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fry=-Fis

1.12

1.13

TpeHHe IMOKOA W TPCHUC CKOJIbKCHUA. d)opMyna AJI1 BBIYUCIICHUA MOAYJISA CHJIbI
TPCHUA CKOJIbXKCHUSA:

FTP=H'N

Hedbopmarnus tena. Yapyrue u Heynpyrue negopmanun. 3akoH ynpyrou aegopmManuu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

FoG. my -i}}:
R
Cuna TsprecTu. Y CKOpeHue CBOOOIHOTO TaICHHS.
dopmyna s BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiuu: F = mg.
JBmxenue mnanetr Bokpyr Connna. [lepsas kocMudeckasi ckopocts. HeBecoMocTh u

Neperpy3Ku

1.15

Nwmmynse Tena — BekTopHas (pu3ndeckas BeIMYnHa.
=mi

Nmnynsc cucremsl tei. M3menenue umnyibsca. Mmyibsce cusl

1.16

3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHCTEMBI TEN:

Dp=nyUy +im, U, =const




PeakxtuBHOEC JBHKCHHUEC

1.17

Mexannueckasi padora. @opmyra /715 BBIYUCIEHUS PaOOThl CHIIBIL:

A=Fsoosct

Mexanngeckast MOIIIHOCTbB:

n=4
r

1.18

Kunernyeckas u noreHuuanbHas sHeprus. @opmMyiia 11 BEIYACICHUS] KHHETUYECKON
SHEPIUHU:

2
Teopema o knHeTHUECKOU dHEprun. Popmyra s BBIYMCICHHS IOTCHIMAIBHON
9HEPIUM TeJla, MOAHITOrO
Haj 3eMEi:

E,=mgh

1.19

Mexanuueckas OHCPI'UA:
E=E,+E,
3akoH COXpaHCHUA MeEXaHUYEeCKOH OHCPI'Uu. d)opMyna JJIA 3aKOHA COXpPAaHCHUA

MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPEHHUSL.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Moment cwiier: M - FI.
YcioBre paBHOBECHS phlvara:

M +M, +..=0
[TonBwxHbIN 1 HenoABWKHBINA 0110ku. KIT/] mpocThix MexaHU3MOB,
n= Aﬂm&&m&
"4-3111'1:&113133:&5

1.21

1.22

JlaBieHue TBEPAOro Tena.
dopmyiia 171 BBIYACICHUS JaBJICHUS TBEPIOTO Tea:

- £
p_S'

Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUIKOCTH.
dopmyna 17151 BHIYUCICHUS AaBICHUS BHYTPH KHUJIKOCTH:

p=pgh+p_,

3axoH [lackans. 'mapaBnudeckuii mpecc

1.23

3akoH Apxumena. @opMyia Uil ONIPEAEIEHUS BHITAIKMBAIOIIEH CUIIBL, IEHCTBYOIEN
Ha TeJo, MOTPYKEHHOE B KHUJIKOCTh WM ras:

Fam =PEV

YcaoBue miapaHus teia. Ilnapanue CYZAO0B U BO3QYXOILIAaBAHUC

1.24

Mexannyeckue KosneOaHus. AMIUTATYAA, TEPHOJ M 4YacToTa Kojebanwil. dopmyrna,




1.25

1.26

1.27

CBsA3bIBaroIas 4aCTOTy U IIEPUO[ KOJIe0aHMii:

MaremaTuueckuidi W OPYKUHHBIA ~ MasTHUKU. [IpeBpailieHne SHeEpruM Mpu
K0J1€0aTeNbHOM JABMKEHUU

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

Mexanuyeckre BOJIHBL. [IpomonbHBIE W TONEpEeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTb pacrnpOCTPaHECHUS BOJHBI:

L=v-T

1.28

1.29

3Byk. ['poMKOCTh W BbICOTa 3ByKa. OTpa)keHHWE 3BYKOBOH BOJIHBI HAa T'PAHHIIE JIBYX
cpen. Uudpas3Byk u yabTpazByk

Ipaxmuueckue pabomol

W3mepenue cpeiHel IIOTHOCTH BEHISCTBA; AapXUMEIOBOM  CHJIBL, KECTKOCTH
NPYXUHBL, KOX(PQUIMEHTA TPEHHUS CKOJBXKEHHS, pabOThl CHIIBI TPEHUS, CHIIBI
YIPYrOCTH; CPEIHEH CKOPOCTH IBUXCHHS Opycka 110 HAaKJIOHHOW IUIOCKOCTH;
yCKOpeHusi OpycKa Npu ABUKEHUU 10 HAKJIOHHOM IUIOCKOCTH; YacTOThl U NEpUoaa
KOJICOaHUH MaTeMaTHYECKOTO MasiTHUKA; YaCTOThI U TIEpUOJia KOJIeOaHHU IPYKUHHOTO
MasiTHUKA; MOMEHTa CHJIbI, ACHCTBYIOLIETO Ha pbIYar; pabOThl CHUJIBI YIIPYTOCTH TpPU
noabEMe rpy3a C IMOMOIIBI0 HEMOJBUKHOTO OJIOKa; pabOThl CHIIBI YNPYTOCTH TpPU
moABEME Tpy3a ¢ TOMOIIBIO TIOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00bEMa OTPY>KEHHON YacTH Telia
1 OT INIOTHOCTHU XHUAKOCTH, HE3aBHUCHUMOCTHU BI)ITa.TIKI/IBaIOHICﬁ CHJIBI OT MAacCChI T€ja,
CWJIBI TPEHHS CKOJBKEHUS OT CHJIBI HOPMAJIbHOTO JABJICHUS U OT POjJia TOBEPXHOCTH;
CWJIbI YIPYTOCTH, BO3HUKAIOIIEH B MPYKHWHE, OT CTENEHU JAedopManuy HpPYKHUHBI;
ycKOpeHHus: Opycka OT yriia HakJIOHa HampaBISIONIEH; mepruoia (4acToThl) KojaeOaHuit
HUTAHOT'O MaATHHWKA OT MJIMHBI HUTH, HepI/IOI[a KOJ'[C6aHI/II\/’I HPY)KI/IHHOFO MassiTHUKA OT
Macchl Tpy3a M KECTKOCTU TPYKUHBI, HUCCIEIOBAaHHE HE3aBUCUMOCTH Teproja
KoJeOaHUi HUTSHOrO MasTHUKAa OT Macchl rpysa. IIpoBepka ycioBHsS paBHOBECHUS
pblyara

1.30

1.31

2.1

Dusuueckue sA61eHUsA 68 npupode. TIPUMEPHI TBUKEHUS C PA3IIMYHBIMU CKOPOCTSIMU B
KUBOM M HEXHUBOU IpUpoJie, NEHCTBUE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE, IPUITUBBI
U OTIUBBI, JBHKeHUE IUIaHET COJIHEYHOW CUCTEMBI, PEaKTHBHOE IBUKECHHME JKUBBIX
OpPraHM3MOB, pblUaru B Telle YelIOBEKa, BIUSHUE aTMOC(EpPHOro aBJIE€HUS HA KUBOU
OpraHu3M, IUIaBaHHE pPbIO, BOCHPUATHE 3BYKOB IKHUBOTHBIMH, 3EMJICTPSICEHHUE,
ceificMMuYecKue BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoucmea: CHUIOMETpP, JAATUYUKU TIOJIOKEHHS, PpACCTOSHUSA U
YCKOpPEHHs, JTWHAMOMETp, TMOAIIUITHUKH, pPaKeThl, pblYar, TMOJABIKHBIA |
HEMOJIBIKHBIM OJIOKM, HAKJIOHHAS IJIOCKOCTh, TPOCTHIE MEXaHU3MbI B OBITY,
COOOMIArONTMECs COCYIbl, YCTPONCTBO BOJOIPOBOJA, THUJPABIUYCCKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, DIXOIOT,
WCIIOJIH30BaHUE YIIBTPA3BYKA B OBITY U TEXHHUKE

TEIUIOBBIE ABJIEHU A

OCHOBHBIE TIOJOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BEIECTBA.
Mopnenn  TBEPIOTO, OKHIKOTO M Ta3000pa3HOTO  COCTOSHHUI  BeIIecTBa.
Kpucrannmdeckue u amopdHsbie Tena

2.2

JIBro>keHue yactull BemecTBa. CBA3b CKOPOCTH JABHUKEHHUSI YACTHI[ C TEMIIEPATYpOH.
BpoyHoBckoe nBuxenue, mudpdy3us

2.3

CMmauuBaHue U KalmuJUIAPHBIC SABJICHUA
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TemnoBoe paciiupeHue u cxxaTue

2.5 Temmosoe paBHOBeCHE
2 Buyrpennss sHeprus. Pabora u Temionepenaya Kak criocoObl U3MEHEHUS BHYTPEHHEH
SHEPrUu
2.7 Byl TEIUIONEPEIauM: TEIIONPOBOJHOCTh, KOHBEKLUS, U3TyUEHHE
28 Harpesanne u oxnaxzaenue ten. KonuuecTBo TEIoThl. Y JellbHas TEIUI0EMKOCTD:
O=cm(t,—1)
3aKOH COXpaHEeHHUs YHEPTUU B TEIUIOBBIX MpoLeccax. Y paBHEHUE TEIUIOBOro OanaHca:
2.9 0
O +0, +..=
Hcnapenne u konaeHcanus. Vi3MeHeHne BHYTPEHHEN HEPTUU B IIPOLIECCE UCTIApEHUs
2.10  y konpencauun. Kunenue skuaxoctu. Y genbHas TEILIOTa napoo6OpazoBanus: L = Q/m
2.11  Bpaxuocts BO31yXa
[InaBnenne u xkpuctamuzanus. V3MeHeHne BHYTPEHHEW SHEPruM NpU IUIABJIECHUHU U
KpUCTAJIIIN3alUu. Y 1ebHAasl TEIJI0Ta IUIaBJICHU:
2.12 0
m
BHyTpeHHss sHEprus CropaHus TOILIMBA. Y IebHAsl TEIJI0TA CTOPaHUs TOILINBA!
2.13 q=Q/m
2.14 [Tpunnmne! padots! TemnoBbix nurateneit. KI1/[ termmoBoro asurarens
IIpakmuyeckue pabomul
N3mepenne ynenpHONM TEIJIOEMKOCTH METAaUIMYECKOr0 LWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJY4YEHHOTO BOJOM KOMHATHOM TeMmepaTypbl (PMKCHPOBAHHOW Macchl, B
915 KOTOPYIO OIYIIEH HATPEThIH LHJIMHAP; KOJIMYECTBA TEIJIOTHI, OTIAHHOIO HArPETHIM
LUJIMHIPOM, IOCJIE OIYCKaHUsS €ro B BOJy KOMHATHON TEMIIEpPAaTypbl; OTHOCUTEIbHON
BJI&YKHOCTH BO3/1yXa; YAEIbHOW TEIUIOTHI IUIABJICHHUs Jbja. VcciaenoBanue H3MEHEHUs
TeMIepaTypbl BOJbl MpPH pa3IMYHBIX YCIOBUSX; SBJICHHUS TEIUIOOOMEHa MpHU
CMENIMBAaHNUH XOJIOJHOW U ropsiuel BOABL; MPOLECCa UCTIAPEHUS
Qu3zuyeckue s61enUs 6 npupooe: TIOBEPXHOCTHOE HATSKEHUE U KallMJUIIpHbIE SIBJICHUS
216 IIPUpPOJE, KPUCTAIIBI B Mpupoje, usnydeHue CoiHla, 3aMep3aHHe BOJOEMOB,
MoOpcKHe Opu3bl; 00pazoBaHUe pOChl, TyMaHa, WHes, CHera
Texnuueckue ycmpoticmea: KalWUISAPbL, TPUMEPbl HUCIOJIB30BAHUSA KPHUCTAJIIOB,
2.17  sxunkocTHbIH TEPMOMETD, NATYUK TEMIIEPATYpbl, TEPMOC, CUCTEMA OTOIIEHUS 10MOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOHHa, IBUTAaTEIh BHYTPEHHETO CrOPaHUs
3 BJIEKTPOMATHUTHBIE SIBJIEHUS
3.1 OnexTpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB
3.2 BsanmoseiicTBue 3apsKEHHBIX Tell. 3aKoH KynoHa
3.3 3akon COXPAaHEHUS IEKTPUYECKOTO 3apsaa
34 Onekrpuueckoe  1moje.  HampsokK€HHOCTH — 3MEKTpHYECKOro — moss.  IIpuHuu

CYIEPIO3UIIMH IEKTPUUYECKUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE)




35 Hocurennm osnexrpuyeckux — 3apsanoB.  JIeHCTBME — 3JIEKTPUYECKOro  TMOJNA  Ha
3eKTpUYeCcKre 3apsibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHubIN snekTpuyeckuit Tok. JleficTBus anexkrpuueckoro Toka. Cuia Toka.
3.6 Hanpsoxenue.
l=q/t,U=A/
3.7  OJIEKTPHYECKOE CONMPOTHUBIICHUE. Y ICTILHOE IIEKTPUYECKOE CONPOTUBIICHHE:
R =pl/S
3.8 3axon Oma s ydacTka sjiekrpuueckoit uemu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 IlapainenbHoe cOeqUHEHNE TPOBOIHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 2
CwMmelanHble COeTMHEHUS TTPOBOTHUKOB
3.10 Pa6ora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenma:
3.11 2
Q=I"-R-t
312 Omnbit Spcrena. MarHuTHOE MOJIE TPAMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHMUTHOM
WHTYKITAH
3.13 | MaruuTHOE mONE IOCTOSIHHOrO MarHuTa. B3aNMOEHCTBIE OCTOSHHBIX MATHAUTOB
3.14  JleiicrBue MarHHTHOrO 1O Ha MIPOBOJIHUK C TOKOM
3.15  Ombitsr ®dapanes. fBiaeHue sneKTpoMarHuTHON HAYKUMU. [IpaBuno Jlenna
IIpaxmuueckue pabomul
N3mepenne 3IeKTpUuecKoro COnpOTUBIIEHUS PE3UCTOPA; MOUTHOCTH JIEKTPUUECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCHMMOCTH CHUITBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JlaMIIOYKa), OT HANPSHKEHUS HA KOHI[AX MPOBOJIHUKA; 3aBUCUMOCTH CONPOTUBIIEHHUS OT
JUIMHBl ~ MPOBOAHMKA, IUIOMIAJM €ro TOMEPEYHOr0 CEYEHUs U  YACIBHOrO
COTIPOTHBIICHUS.
[IpoBepka mpaBuna JUisi 3JIEKTPUUECKOTO HAMPsHKEHUS MPU  MOCIEI0BATEILHOM
COCIMHCHWH TIPOBOJIHUKOB; TIpaBUJia [UII CHJIBI DJIGKTPHUYECKOTO TOKa TMpHU
MapajuieNbHOM COEIMHEHUU TTPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6NeHUs 6 HNpupoode: BJIEKTPUUECKUE sBIEHUsS B armocdepe,
3.17 ANEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE TOJIE 3eMIIH, Ipeid MOIFCOB, POIb
MarHUTHOTO TIOJIS 7S )KM3HU Ha 3emiie, TTOJISIPHOE CUSTHUE
Texuuueckue ycmpoucmea: 3JIEKTPOCKOII, aMIIEpMETpP, BOJBTMETP, PEeOCTaT, CUYETUUK
318 OJEKTPUYECKOW OHEPIUH, OJIEKTPOOCBETHTENLHBIE —MPUOOPBI, HATPEBATEILHBIE
AIEKTPONPUOOPHI  (TTPUMEPBI), AJICKTPUUECKUE TMPEIOXPAHUTENH, JIICKTPOMArHuT,
3JIEKTPOJIBUTaTEh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 OnekTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20

JlydeBas mojzenb cBeta. [IpsMonuHeitHOe pacpOCTpaHEHUE CBETA




3.21

3akoH oTpaxkeHus ceerta. [1mockoe 3epkaino

3.22  [Ipenomnenne cBeta. 3aKOH MPENOMICHHS CBETA

3.23 Hucnepcus cBera

394 Jlunza. Xon nyueil B mn3e. @OKYCHOE paccTOsiHUE JIMH3bL. ONTHYECKAs CUIIA JIMH3bL:
D=1/F

3.25  I'mas kak onruueckas cucrema. OnTHYECKHE npubOpbI
IIpaxmuueckue pabomol
###Par#t#l13mepeHne  ONTUYECKOW CHIIBI  coOMparomield  JWH3B;  (POKyCHOTO
paccrosinus cobuparomieil JMH3bl (110 CBOWCTBY pPaBEHCTBA pa3MEpoOB IMpeAMETa U
n300pakeHus, KOrja NpeIMET pacIojiokeH B JABOMHOM (hoKyce), IOKa3zaTess

3.26 | npenomienus crexia.
#HH##Par###lccnenoBanue CBOMCTBA M300pa)XEHUs, TIOJYYEHHOTO C IOMOIIBIO
coOuparomield JUH3bI, U3MEHEHHsI (POKYCHOTO pPACCTOSIHHS JBYX CIOKEHHBIX JIUH3;
3aBUCHUMOCTH YIJIa NPEJIOMJIEHHMS CBETOBOIO Jiyya OT YIJla NaJE€HUsS Ha TpaHUIe
«BO3JIyX — CTEKIIO»

327 Qusuueckue senenus 6 npupode: 3arMenns Connua u JIyHbl, UBETa TEI, ONTUYECKUE
SBIICHUS B aTMOcdepe (uBeT Heba, pedpakius, pamyra, MUPax)

3.28 | Texnuueckue yempoticmea: 04KH, IEpUCKOII, HOTOAIIAPAT, ONITHISCKHE CBETOBOIBI

4 KBAHTOBBIE SIBJIEHUS

4.1 PagnoakruBHOCTE. Anbda-, 6eta-, ramma-usnydeHus. Peakimn ansda-u Oera-pacmana

4.2 Onprrer Pesepdopna no paccesnuro anvpa-yactuu. [lnanerapnas Mmosiens atoma

4.3 Cocra aromHoro sipa. M30T0mb!

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 Snepusie peakuun. 3aKOHBI COXPAHEHHS 3aPAI0BOTO H MACCOBOTO UHCET
Qu3zuyeckue sA61eHUS 8 Npupode: €CTECTBEHHBIN paJuOaKTUBHBIA (OH, KOCMUYECKHE

4.6 Jy4H, paAMOaKTUBHOE U3JTyYeHHE MPUPOAHBIX MUHEPAJIOB, AEHCTBHE PAJUOAKTUBHBIX
M3JIy4EHUH Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmeéa: CHIEKTPOCKOI, WHAMBUIYAIbHBIA JT03UMETP, Kamepa

BI/IJ'ILCOHa, AACPHAd SHECPIreTUKA
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