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MNOSICHUTEJBbHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanusi yueoHoro npeamera « Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH OOYYalOIIMXCSI W OpraHu3alui0 HU3y4YeHUs
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOY4EHHUs, a TAaKKe
MEXKIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycraHaBIMBAET paclpeereHue yueOHOro maTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXcs.

[Iporpamma mo ¢u3uke pa3zpadboTaHa € LEIbI0 OKa3aHUSd METOJMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
MPEAMETOB, TMOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUN, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomued u (HU3NUECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUPA,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

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

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICI0BAHNUS,

e HHTEPIPETHPOBATH JIAHHBIE W WCIOJIH30BAaTh HAYYHBIC JOKA3aTEIbCTBA [IJIS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PU3MKA HA YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojnaBaHus ydeOHoro mnpeamera «®Duszuka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00II€00pa30oBaTEbHBIC MPOTPAMMBI, YTBEPXKIEHHON peEIICHHUEM



Komnernn MunucreperBa npocsemienus Poccuiickoit @enepaunu (MpoToKoJI OT 3
nekaopst 2019 r. Ne [TK4BH).

Henu uzyvyenus puznkm:
npuoOpeTeHre UHTepeca M CTpeMIICHHS OOY4YaloUIMXCsl K HAYyYHOMY H3YYEHUIO
IPUPOIBI, Pa3BUTHE UX WHTEIIEKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEI;
pa3BUTHE TPEJCTaBICHUA O HAYYHOM METOJAE MO3HAaHHA U (POPMUpPOBAHHE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSIM;
¢dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa H3yYeHHUS OCHOB
CTPOCHUS MaTepuu U (PyHAAMEHTAIBHBIX 3aKOHOB (DH3UKH;
dopmMHupoBaHHE TPENCTaBICHUH O poiau (U3MKM JJs PA3BUTHUA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;
pa3BUTHE MPEICTABICHUN O BO3MOXHBIX chepax Oyaymend nmpoecCuoHaTbHON
NESTEIbHOCTH, CBA3aHHON C (PU3UKOH, MOArOTOBKA K JajbHEMNIIEMy 00yUEHHIO B
3TOM HalpaBJICHUHU.

JlocTxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

pUOOpETEeHNE 3HAHWKA O JUCKPETHOM CTPOSHWH BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;
npUOOpETeHNE YMEHUN OMUCHIBATh W OOBICHATh (PU3WYECKUE SBICHUS C
UCIT0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;
OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 ¢ UCTIOIb30BAHUEM
bU3MYEeCKUX MOJIEIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE yMEHHUN HAOII0JaTh TMPUPOIHBIC SBICHUS W BBITIOJHITH OIIBITHI,
nabopatopHble  pabOThl W DKCIEPUMEHTAJIbHBIE  HCCIEIOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;
OCBOCHHME TNPUEMOB paboThl ¢ wuHPOpManuenr (QU3NYECKOTO COAEpIKaHMUs,
BKJIIOYAsT HMH(OpPMAIMIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIU3 H
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;
3HAKOMCTBO €O cdepamu mnpodecCuoHaIbHON NESITEIHbHOCTH, CBSI3aHHBIMHU C
GU3UKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(buU3MYECKO HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
KJiacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEZEI0).



COJEPXXAHME OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nyeckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAayKd H3Y4arOT MPUPOLY.
EcrecTBeHHOHay4YHBII METOJl MO3HAHMA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HabmogaemMoro aBieHuss. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®uznyeckue nOpuUOOpPHl U TMpoLEaypa NPSIMbIX HM3MEPEHHUN aHAJIOrOBBIM U
UU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.
OmnpeneneHue UEHbI IeJIEHUs IIKaJIbl U3MEPUTEILHOTO TPUOOpa.
W3mepeHne pacCTOSHUMN.
N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.
Ornpenenenue pa3MepoB MajbIX TEI.
N3mepenne Temmeparypbl IpH MOMOILIU KUJIKOCTHOTO TEPMOMETpA U JIaTYUKa
TEMIIEpaTyphl.
[IpoBenenue nccieqoBaHus M0 MPOBEPKE TMIOTE3BI: 1aJbHOCTh MOJIETA IapUKa,
NYIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BELIECTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactui BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMS YacTHI[ C
Temneparypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelcTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(kpucTayuinyeckux) Tea. B3auMocBs3b MexXay CBOMCTBAMM BELECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HaGmionenue OpOyHOBCKOTO JBUKECHHUS.

Hab6nronenue nuddysun.

3. HaGmionenue sBieHUid, OOBSICHSIIOMUXCS TPUTSHDKCHUEM WIH OTTaJKUBaHHEM
YaCTHIl BEIIECTBA.
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Jlabopamopnvie pabomul u onvimeal.

1. Omenka nuaMmeTpa aToMa METOJOM PSIOB (C HCTIOMB30BaHUEM (GoTorpaduii).
2. OTPBITHI 0 HAOJTIOACHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBWKEHUHU. Pacuér myTtu u
BPEMEHU JBUKCHUS.
SBneHue uHepuuu. 3aKOH WHEpIUU. B3anmojeiicTBUe Ten Kak NpUYMHA
U3MEHEHHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuila Kak XapakTepucTUKa B3auMojaeiucTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux Ianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUS Teja.

N3mepenne cKopoCTH NPSIMOJIUHENHOTO ABUKEHUSI.

HabGnronenue siBjeHUs] HHEPLIMH.

Habmtoienue u3MeHeHus: CKOpOoCTU MIPU B3aUMOICHCTBUU TETI.

CpaBHEHHE Macc 10 B3aUMOJIECHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.
Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABWXKEHUsS (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jiajee).

2. OnpeneneHue cpeaHE CKOPOCTH CKOJBXEHHs Opycka WIM IIapuka IIo
HAKJIOHHOU TUTOCKOCTH.

3. OmpeneneHue MIOTHOCTU TBEPIOTO TeNa.

4. OnbIThl, JEMOHCTPHUPYIOLUIME 3aBUCUMOCTb  pacTskeHus (mepopmauun)
MPY>KUHBI OT MPUII0KEHHOMN CUIIBI.

5. OmnbITel, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

o0k wnE

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NlaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT 00bEMma, TemmepaTyphl. llepenmaya maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue



MaluHbl. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTH OT TIIyOWHBI. [HMapocTaTU4ecKuid

napanokc. Coobmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0souku 3emiu. OmnblT Toppuuemnu. M3mepenue armochepHOTO
JABJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.

3aBUCHUMOCTbD JAABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mapaBiuyueckuu mpecc.

[IposiBnenue neicTBrst aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CUJIBI OT 00BbEMA MOTPYKEHHOW YACTU TeJla U

MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

VYcnoBue 1miaBaHusi TEN: IUIABAHUE WJIM TOTPYKEHUE TEA B 3aBUCUMOCTU OT

COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tela B BOjE€ OT 00ObEéMa MOTPYKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OrmpeneneHrie BBITATKUBAIONIEH CUIIBI, ICUCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBHITATKUBAIOIICH CHIIBI, JCUCTBYIOIIEH Ha TEIO B
JKUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl,  JEMOHCTPUPYIOIIUE  3aBUCUMOCTb  BBITAJKUBAIOUIEH  CHJIBI,
JIEUCTBYIONIEH Ha TENO B >KUAKOCTH, OT O0BEMa TMOTPY>KEHHON B KHUIKOCTDH
YacTH TEJa U OT MJIOTHOCTH JKUIKOCTH.

5. KonctpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONpeNesieHue e€
IPY30II0ABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbluara. lIpuMeHeHMe TpaBWJIa paBHOBECHUs] phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

ok wnE
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Mexannueckass oHeprusa. Kunernueckas W NOTEHUMAIbHAS DJHEPIUs.
[IpeBpalieHrie 0JTHOTO BU/Ia MEXAaHUYECKOW HEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. TIpumepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenne paOOTHI CHIIBI TPEHUS NPU PABHOMEPHOM JIBIKEHUHM Tela IO
TOPU30HTATBHON TOBEPXHOCTH.

2. UccnenoBanue ycnoBUid paBHOBECHUS phlyara.

N3mepenue KIIJ[ HakJTIOHHOM MIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTHH.
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Pa3znea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mogenu TBEPIOro, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKECHUM MOJIEKYJAPHO-KUHETUYECKOM TEOPHH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMmeparypel €O CKOPOCTBIO TEIJIOBOIO JIBHXKCHHSI
yactull. BHyTpenHsisi sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH SHepruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunael TEILIONEepeaaun:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonudecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryoBoro Oananca. IlnaBnenue u
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenbHas Tteruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JTaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHusl.

[Ipunuuner pabotsl TermaoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHMs U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Jemoncmpayuu.

1. HaOmioneHue OpOyHOBCKOTO JBUKECHHUS.
2. Hab6monenue nuddyszuu.
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HaOnronenue siBlieHUI CMauyMBaHUs U KaMWUISIPHBIX SIBICHUM.

HaOnronenue TenioBoro pacimpeHust Ted.

3MeHeHWe [aBJieHWs ra3a MpU H3MEHEHHM O00bEMa M HArpeBaHUU WIH
OXJIKJICHHU.

[IpaBuna u3MepeHus: TEMIIEPATYPHI.

Bunae! Tenmonepenayn.

OxytaXkieHue Ipyu COBEPIIEHUN PadOTHI.

. HarpeBanue nipu coBepiiieHur paboThl BHEIITHUMU CHUJIAMH.

10 CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11.HaOmronenme KuexHus.

12.HabnroaeHne moCTOSTHCTBA TEMITepaTyPhl MPH TITABICHUH.
13.Moieau TEeIIOBBIX ABUTATENIEH.

N

Jlabopamopnvie pabomul u onvimaol.
OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJIIPHOTO TPUTSHKCHHUS.
OnbITHI 110 BHIPANIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OMnbITE IO HAOIIOJICHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUAKOCTEH U TBEPIBIX
TEJ.
Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHUS BO3JyXa OT €ro 00bhéma u
HAarpeBaHUs WIN OXJIAKICHUSA.
[IpoBepka TUMOTE3bl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HaGmronenne w3MeHEHUs BHYTPEHHEH DHEPruuM Tejla B PE3ysbTare
TEeIJIonepeayr U padOThl BHEIITHUX CHJL.
HccnenoBanue sBJICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U Topsuei
BO/IBL.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOAOW NPH TEIJIO0OOMEHE ¢
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.

10.Onpenenenne yaenbHON TEIIOEMKOCTH BEIIECTBA.
11.UccnenoBanue mpoiiecca UCrapeHus.
12.0Omnpenenenne OTHOCUTENHHON BIAYKHOCTH BO3/1yXa.
13.Onpenenenne yaenbHON TEIIOTHI MIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.
Onektpuzanus Tena. JIBa poma 3yeKTpUYECKHX 3apsaoB. BiaumonenicTBue

3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun

CYNEPHO3ULIUN IIEKTPUUECKUX OJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.

DJEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.
Jemoncmpayuu.

1. Dnektpuzarius Tel.

2. JlBa poja dJEeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHIE 3apsHXKEHHBIX TEll.

3. YCTpOMCTBO M eHCTBHE ICKTPOCKOTIA.

4. DnektpocTratuyeckass HHIYKLHUS.

5. 3aKoH coXpaHEHMsI PIEKTPUUECKUX 3apsI0B.

6. IIpOBOAHHKY M TUAIIEKTPUKH.

7. MopaenupoBaHuE CUIIOBBIX JIMHUNA 3JEKTPUUECKOTO TOJIS.

8. McTouyHWKH MOCTOSTHHOTO TOKA.

9. JleicTBUSI 2JEKTPUUECKOTO TOKA.

10.D51eKTpUYECKHM TOK B KUJIKOCTH.

11.T"a30BBIit paspsii.

12.M3MepeHne CHIbl TOKa aMIIEPMETPOM.

13.M3MepeHne 3JIeKTPHIESCKOTO HAMPSIKEHUS BOJILTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3anMoieiicTBHE MOCTOSHHBIX MAarHUTOB.

16.MonaenupoBaHrue HEBO3MOXKHOCTH pa3/ieJICHUsI MOJIOCOB MarHuTa.



17.MonenupoBaHie€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.0mbIT OpcTena.

19.MarauTHoe€ 1oJyie TOKa. DJIEKTPOMArHuT.

20.[IeficTB€ MATHUTHOTO TOJISL HAa TPOBOJIHUK C TOKOM.

21.25eKkTpoaBUraTelb MOCTOSSHHOTO TOKA.

22.UccnenoBanue SIBICHUS YIEKTPOMATHUTHON MHTYKITHH.

23.0mpiTer Dapages.

24.3aBUCUMOCTb  HallpaBJiCHUS WHAYKIIMOHHOTO TOKa OT  YCJIOBUH
BO3HUKHOBEHUSI.

25.251eKTpOreHepaTOp NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1. OnbiTbl 1O  HAOMIOJNEHUIO  DJICKTPU3AIMU  Tel  HUHAYKIUEH U

CONPUKOCHOBEHUH.

2. UccnenoBanue JAEUCTBUS  DJIEKTPUUECKOTO TMOJSI HA  MPOBOJHHUKHU
JTUDJICKTPUKH.

3. COopka u mpoBepKa pabOThI AIEKTPUICCKOM IETH MTOCTOSIHHOTO TOKA.

4. VIamepeHue U peryIupoBaHUE CUIIBI TOKA.

5. Usmepenue u perynupoBaHue HANPSHKEHUS.

6. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HIAYIIETO YEpe3 PE3UCTOp,

COIIPOTHUBJICHUS PE3NUCTOPA U HAIIPSLKCHUA HAa PE3UCTOPC.
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7. OnbITHL, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS

IIPOBOJHHKA OT CI'0 AJIHUHBI, IINTOMAAU ITIOIICPCUYHOI'O CCUCHUA U MaTCpHraJia.

8. IlpoBepka mpaBuja CIOXKEHUS HANpsHDKEHUH TpU  MOCIIENOBATEIHLHOM

COEIMHEHUH JIBYX PE3UCTOPOB.

9. llpoBepka mpaBuia I CHJIBI TOKa TIPH TApaJICIBHOM COSAMHEHUHU

PE3UCTOPOB.

10.Onpenenenne pabOThI ISKTPHUIECKOTO TOKA, HIYIIETO Yepe3 pe3ucTop.

11.0Onpenenenre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJIEISIEMOM HAa PE3UCTOPE.

12.ViccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 JIaMIIOuKY,
HaIpsDKEHMS Ha HEW.

13.0Omnpenenenne KI1J[ HarpeBaTems.

14 .ViccnenoBanrie MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.

oT

15.I/I3yquHe MAaravuTHOrO II0JIA IIOCTOSAHHBIX MAIrHHUTOB IIPH HX 06’I>eI[I/IHeHI/II/I u

pa3aeneHuH.
16.WccnenoBanue NeUCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.010bIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aWMOJICUCTBUSL KATYIIKH C

TOKOM M MarHuMTa OT CHJIbl TOKAa M HAlPaBJICHUs TOKA B KaTYIIIKE.
18.13yuenue neiicTBUS MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM.
19.KoHcTpynpoBaHue U U3y4eHHe padOoThl JIEKTPOABUTATES.



20.Uzmepenue KIIJI anexTpoaBurarenbHOM yCTaHOBKH.
21.0mBITBI  TI0  WCCIIEIOBAaHHUIO  SIBICHUS  DIEKTPOMATHUTHOW  MHIYKIUU:
UCCJIETOBAaHNE U3MEHEHU 3HAYCHUS U HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTE MEXAaHMUYECKOr0 JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe npsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u wactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Clila TpEHUs CKOJIbKEHUS, CUjla
TPEHUs [1OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue marepuaiibHONl Touku. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenne nmvmyinbsca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEprus cxxaTou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmtoneHne MeXaHMYECKOTo JIBUXKEHHUS Tejla OTHOCUTENBbHO pa3HbIX Tell
OTCYETA.

2. CpaBHeHue TMyTed M TPACKTOPUNA JBWKEHHS OIJHOTO W TOrO JKe Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

3. H3mepenue cKOpoCTH U YCKOPEHHS MPSMOJIMHEHHOTO IBUKEHHUSL.

HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

5. HaGmronenue nBHKEHUS Teja 0 OKPY>KHOCTH.

&



7.
8.
9.

Habmonenne MexaHMYeCKHX SIBICHUM, MPOUCXOASIIUX B CHUCTEME OTCYETA
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBHXEHHH OTHOCHTEIHHO
KaOuHeTa (PU3MKH.

3aBUCHUMOCTB YCKOPEHMSI T€JIa OT Macchl TeJla U ICHCTBYIOIIEH Ha HETO CHUJIBI.
HaOmnronenue paBeHCTBA CHII IPU B3aUMOJICHCTBHUH Tell.

H3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

10.Ilepenaua ummnynbca Ipy B3aUMOJCHCTBUH TE.

11.IIpeoOpazoBaHusi JHEPTUU NIPU B3aUMOJICHCTBUU TEJL.

12.CoxpaHeHne UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13.CoxpaHeHne uMIyJibca Ipu aOCOIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.

14 . HabnrogeHne peakTUBHOTO ABUKEHUS.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOTHOM MaJICHUU.

16.CoxpaHeHre MEXaHMYECKON SHEpPruu NpU ABWXKEHHUU Teja MOJ JAEUCTBUEM

oo

PY>KUHBI.

Jlabopamopuvie pabomel u onvimol.
KoHcTpynpoBanue TpakTa [jIsi pa3roHa H JAJbHEHIIET0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS Opycka WM JBUXKEHUS IIapuKa
M0 HAKJIOHHOM TUIOCKOCTH.
Onpenenenne YCKOpEHHsS Tela TIPU PABHOYCKOPEHHOM JBWIKEHUU  TIO
HAKJIOHHOM IUIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH TYTH OT BpPEMEHHM TMPU PABHOYCKOPECHHOM
JBMKCHUHU 03 HauallbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIM IPH PAaBHOYCKOPEHHOM JIBM)KCHHH 0€3 HavYaIbHOM
CKOPOCTH TIyTH OTHOCSATCS KaK P HEUETHBIX YHUCEI, TO COOTBETCTBYIOIIWE
MIPOMEKYTKHA BPEMEHH OJMHAKOBEI.
HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMaJbHOTO
JIaBJICHHMSL.
Onpenenenue kod(hGUIIEeHTa TPEHUST CKOJIbXEHUS.
Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenne pabOTHI CHIIBI TPEHHUS TIPH PaBHOMEPHOM JIBHKEHUHU Tela IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

10.Onpenenenune padoOThl CHIIbI YIPYTOCTH MPU MOABbEME TPy3a C UCIOIb30BAHUEM

HEMOABMKHOTO U MOABHUKHOT'O OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.
KonebarensHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOI,

4acToTa, aMIUINTyda. MarteMaTnueckui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUU MPH KOJIeOaTETHLHOM JIBHXKEHHH.



3aryxaomue  konebanus.  BeiHyxknaennole — koneOanusa.  Pesonanc.
Mexannueckue BoaHbl. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u

YIIBTPa3BYK.
Hemoncmpauuu.
1. HaGmionenne kosneOaHU TeNn TOJ JEHCTBUEM CHUJIbBI TSDKECTH M CHJIBI
YOPYTOCTH.
2. HaGmronenue koyieOaHMi Tpy3a Ha HUTH U Ha TIPY>KUHE.
3. Habmronenue BBIHYXIEHHBIX KOJIEOaHH U PE30HAHCA.
4. PacnpocTpaHeHue NpOAOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJAEIIN).
5. HaGumronieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopuvie pabomel u onvimol.
1. OmnpeneneHue 4acTOThI M IEPUO/IA KOJIEOAHUM MATEMAaTUUYECKOTO MasiTHUKA.
OmnpeneneHue 4acToThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCHMOCTH MEpUOIa KOJCOAHHM MOABEIIEHHOTO K HUTHU Ipy3a
OT JIJIMHBI HUTH.
4. WccnenoBaHue 3aBUCHUMOCTH IMEpUOJA KOJICOAHUN NPYKUHHOTO MasiTHUKA OT
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Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTH IMEpPUO/A KOJIeOAHUN Tpy3a, MOJIBEIICHHOTO K HUTH,
OT Macchl rpy3a.
6. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KOJeOaHUl MNPy KMHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.
7. V3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBa CBETA.
Jlabopamopuwie pabomul u onvimaol.
1. V3yyeHue CBOWCTB DJJICKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO
TenedoHa.



Pa3gen 11. CBeToBELI€E SIBJIEHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsmosmmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue ceera. [Lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpelomiieHHs cBera. [lomHoe BHyTpeHHeEe
OTpakeHHe cBeTa. Vcrmonb3oBaHME TMOJHOTO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xonm nydeit B JnuH3e. OnTuyeckas cucrteMa (oToarnmapara,
MHUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biau3opykocTh u
JATbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. Omnbitel Hpiotona. Croxenue
CTHEKTPaJIbHBIX IIBETOB. Jlucmepcus ceeTa.

Jlemoncmpayuu.
[IpsimonnHEHOE pacIpOCTPAHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tomyuenune n300pakeHNi B TUIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKuii CBETOBO/I.
Xop ntydeit B coOuparonieit JInHse.
XO0J Ty4yer B pacCEenBaIOIIECH JIMH3E.
[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.
. [Ipunnun aeiictBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.
10.Monens rnasa.
11.Pa3nokeHue 6e10ro cBETa B CIEKTP.
12.TTony4yenue 6enoro cBeTa MpH CIOKEHUU CBETAa Pa3HBIX IIBETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAXKEHHS CBETOBOTO JIyda OT YIJIa MaJICHUS.

N3yuyenune xapakTepucTUK N300paxxeHus peIMeTa B IIIOCKOM 3epKalie.

3. HccnemoBanne 3aBHCHUMOCTH yria MPEIOMIICEHHS CBETOBOTO Jyda OT yria
NaJIeHUS] Ha TPAHULIE «BO3yX—CTEKIIOM.

4. TlonyuyeHue U300pakeHHM C MOMOILbIO COOMPAIOILEH JTHH3BI.

5. Ompenenennie (HOKYCHOTO paCCTOSHUS M ONTHYECKOW CHJIBI coOuparomiei
JIMH3HI.

6. OmnbITHI O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

©oo~NOhkwWNE
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7. OnbITBl O BOCHPHUATHIO I1IBETa MPEIMETOB NPH HMX HAOIIOJCHUU Yepe3
I[BETOBbIE (DUIIBTPHI.
Pa3nen 12. KBaHnTOoBbBIE SIBJICHMS.
Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u noraonieHne ceeta arToMoM. KBanTel. JInHeiyaTbie CIIEKTPHI.



PagnoaktuBHOCTh. Anb(a, 6eTa- U ramma-uznydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. HWsoromsl. PannoaxtuBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eMCTBHS pPaaMOAKTHBHBIX HW3JIIYYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.
CrieKTpbl U3ITyYEHHUsI U ITOTJIOLICHUS.
CreKTpbl pa3IMyYHbIX Fa30B.
CnekTp Bogopoaa.
Habmonenue TpekoB B kamepe BuiibcoHa.
Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHH.
Peructpauus u3inydeHus NpupoOJHbIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopuvie pabomul u onvimol.
HabGnrofgenue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.
HccnenoBanue TPEKOB: H3MEPEHUE YHEPTUU YaCTHULBI IO TOPMO3HOMY ITyTH (110
dboTorpadusim).
3. U3mepenue paanoakTuBHOTO (oHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO-00001IAIOIINI MOTYJIb IIPEIHA3HAYEH JIJIsl CUCTEMATU3aluN
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM JAHHOIO MOIYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTrh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBEHO JESATEIIBHOCTHBIM XapaKTep HAHHOIO pasjiesia peaau3yercs
32 CYET TOro, 4YTO OOy4Yaroliuecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE IIOJIyUEHHBIX 3HAHUW pacHo3HaBaTh M HAYYHO OOBACHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;

ok wnE

A



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEIOBAHUS (PU3NUECKUX SIBJICHHI, B TOM
YyucIIe 15 TIPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, MPAKTUUYECKOIO UCIIOJIb30BAHUS PA3IMYHBIX HCTOUHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHMs BCEX MU3BECTHBIX BUOB
DHEPIUU.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA
N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YIBTATOB.
B pesynbprare nzyueHus GuU3MKU HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTH:
1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:
— MPOSIBJICHUE HMHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOU
(bu3nuecKoil HayKu;
— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;
2) rpaKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
— T'OTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUIA
bu3uKy;
— OCO3HaHUE€ BaXHOCTH MOPAIbHO-3THUECKUX MPUHLUUIIOB B JEATEIBHOCTH
YYEHOTI0;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS
— BOCIIPUSITUE AICTETUYECKUX Ka4deCTB (DM3MYECKOW HAyKH: €€ TapMOHUYHOTO
IIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
— OCO3HaHUE IIEHHOCTU (PU3NYECKON HayKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEWUILIEW COCTABISIONIEH KyIbTYPHI;
— pa3BUTHE HAy4YHOM JIOO03HATEIBHOCTH, HHTEpeca K HCCIEA0BATENbCKON
NEATEIIbHOCTH;
5) popMupoBaHUA KYJbTYPbI 3I0POBbS U SMOIUOHAJILHOTO 0JIArOMOJIyYHS:
— OCO3HaHME IIeHHocTH Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH TIpaBWUJI O€30MacHOr0 TIOBEACHHS Ha
TpaHCHOPTE, Ha JOpOrax, C JJIEKTPUUYECKUM U TEIJIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;



— c(hopMUPOBAHHOCTH HaBbIKA pe(dIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMUOKY U
TaKOTO e MpaBa y APyroro 4ejaoBEKa;

6) TPy10BOI0 BOCTIMTAHMS:

— AaKTHMBHOE Yy4YacTH€ B pEIICHUM MPaKTUYECKUX 3a]ad (B paMKax CEMbH,
00pa3oBaTEIbHOM OpraHu3aluy, ropojia, Kpas) TEXHOJOTMYECKON U COLUAIbHON
HaIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

— WHTEPEC K MPAKTUICCKOMY H3yUCHUIO PO(eCChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3K0JI0TH4€eCKOT0 BOCITUTAHUSI:

— OpHEHTalusl Ha TNpUMEHEHHE (U3MYECKUX 3HAHUW [JIs pelIeHHs] 3a1ad B
0o0JlacTU  OKpY’Karolieil cpeapl, IJIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOLIEH CPEeJIbl;

— OCO3HaHHE TIJI00ATBHOTO XapakTepa SKOJOTUYECKUX MpoOJeM U MyTed Hux
pelieHus;

8) aganTanum K WU3MEHAIIUMCH YCJIOBHSIM COUHAJBHOH M TPHPOIHOM
cpeabl:

— NOTPEOHOCTh BO B3aUMOJICHCTBUY MPHU BBHIMOJTHEHUU UCCICOBAaHUN U TIPOEKTOB
(br3UYECKON HAMPABICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSIM JPYTHUX;

— TIOBBIIEHHUE YPOBHSA CBOEM KOMIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO
NeATEIIbHOCTD;

— NOoTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (GOPMYITHUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O GU3HUUECKIX 00BEKTaX U SABJICHUSX;

— OCO3HaHue Ie(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH B 00JIacTH
bu3uKy;

— IJTAHUPOBAHHUE CBOETO PA3BUTHUSI B TPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;
— CTpEeMJICHHE aHAIM3UPOBATh W BBISBIISITH B3AMMOCBSI3U MPUPOJIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHUIA;

— OLEHKa CBOMX JCUCTBHM C YYETOM BIMSHMS Ha OKPYXKAIOUIYI0 Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATDI
B pesymbraTe OCBOSHHUS TporpamMMbl IO (GHU3WKE HAa YPOBHE OCHOBHOTO

oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE IO3HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

IMo3HaBaTebHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBHUS

ba3zoBble JJornueckue aAelcTBUA:
e BBIABJIATH M XapaKTEPU30BaTh CYIIICCTBCHHBIC MPU3HAKK OOBEKTOB (SBICHUIN);



e YCTAaHaBIMBATh CYIIECTBEHHBI TMpPHU3HAK KIACCU(PUKALMHU, OCHOBAHUS [
000O0IICHHS U CPaBHEHHS,;

e BBIABJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYMS] B paccMaTpuBaeMbIX (pakTax,
JAaHHBIX U HAOJIIOJIEHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;

e BBIABJIATh NPUUYUHHO-CIIEICTBEHHBIE CBSI3U MIPU U3YUYEHUU (PU3NUECKUX SBIICHUIN
U TPOIECCOB, [ieNaThb BBIBOABI C HCIIOJB30BAHUEM JEAYKTUBHBIX H
WHAYKTUBHBIX yMO3aKJIIOUEHUHM, BBIIBUTaTh THUIOTE3bl O B3aUMOCBSI3AX
(U3NYECKUX BEJINYMH;

e CaMOCTOSITEJIBHO BBIOMpPATh CHOCOO pemieHus yueOHOW (U3MUecKol 3aaadu
(cpaBHEHUE HECKOJIBKMX BAPUAHTOB PEIICHUs, BIOOP HanboJiee MOAXOIAIIETO C
y4€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

® JCIOJb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;

® [POBOJAUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IUJIaHY OIIBIT, HECIOXHBIN
(bu3znyecKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3UUECKOTO SBICHMUS;

® OILICHWBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH()OPMALINIO, MTOJIYYEHHYIO B
XOJI€ UCCIIEI0BAaHUS WM HKCIIEPUMEHTA;

® CaMOCTOSITENbHO (OPMYJIUPOBATH OOOOIIECHUS U BBIBOABI IO pe3yJbTaTam
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS;

® TIPOTHO3UPOBATH BO3MOXHOE JalIbHEHIIIee pa3BUTHE (U3MUECKUX MPOIIECCOB, a
Tak)K€ BBIJBUTATh MPEANOJIOKEHHS OO0 WX Pa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora c nndopmanueii:

® TIPUMEHATH PA3TMYHBIC METOJIbI, MHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE U 0TOOpe
uH(OpMAIMU WM JaHHBIX C YYETOM NPENJIOKEHHOW Y4YeOHOU (U3HUecKOM
3a]a4H;

® aHAIM3WPOBATh, CHCTEMATU3UPOBATh W HHTEPHPETUPOBATH HWH(MOPMALIHIO
pa3IMyYHBIX BUAOB U ()OPM MPEICTABICHHS,

e CaMOCTOSITEIILHO BBIOMPATh ONTHUMAIBbHYIO (OpMY MpeACTaBICHUS HHDOpMAIUU
U WUTIOCTPUPOBATH pEIIaeMble 3aJlaul HECIIOKHBIMU CXEMaMHM, JHharpaMMaMi,
MHOU rpaMKoi U UX KOMOMHALIMSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e B xoJ¢ 00CYXJIeHUsI yueOHOro MaTepuala, pe3yJbTaToB JIa0OpaTOPHBIX padOT U
IPOEKTOB 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYX/1aeMOil TEMbI U BbICKA3bIBATh
UJiey, HalleJICHHbIC Ha PEIlICHUE 3aJauM U MoJjAepkKaHue OJaroxenaTelbHOCTH
OOIICHMS,

® COMOCTABJATH CBOM CYXIEHHUS C CYXISHUSMHU JIPYTrUX yYaCTHUKOB JaMajora,
OOHaApYXHBaTh PA3IUYHNE U CXOACTBO TTO3UIIHIA;

® BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;



e nyOIMYHO TPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3UYECKOrO OIbITa
(3KCnIEeprMeHTa, UCCIEOBAHUS, IPOEKTA);

e [IOHMMaTh M MCHOJIb30BaTh NPEHUMYLIECTBA KOMAaHIHOM M HHIMBHUAYaJIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

® [IPUHUMAThH LEIU COBMECTHOW AEATEIBHOCTH, OPraHU30BbIBATH JEHCTBUA IO €€
JOCTHKEHUIO: PACIIPEAEIATh POJM, OOCYXJaTh IMPOLECCHl U PEe3yNbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;

® BBINOJHATH CBOK 4YacTb pabOThI, JOCTUIas KaueCTBEHHOI'O pe3yJjbTaTa IO
CBOEMY HAaNpaBJICHUIO M KOOPAWHUPYS CBOM JEUCTBUS C JPYTUMHU YJICHAMU
KOMaH/Ibl;

® OICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOWIMA HOPOAYKT MO KPUTEPHM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

® BBIBJITH MPOOJEMBl B JKU3HEHHBIX M Y4YEOHBIX CUTYyallUsX, TPEOYIOLIUX IS
perieHus pU3NIECKUX 3HAHMIM;

® OpPHUEHTHPOBATHCA B  pA3IMYHBIX  MOAXOAAX  MNPUHATUS  PEIICHHH
(MHIMBUAYaldbHOE, TPHUHATUE PEIICHUS B TPYIIeE, MNPUHATUE PEIICHUN
rpyIIon);

® CaMOCTOSITENIbHO COCTaBIISATh AJNTOPUTM pelIeHUs (PU3MUEeCKOM 3ajaud WU
IUIaHa HCCJIEIOBAaHUS € YYETOM UMEIOUIMXCS PECYpcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUM;

e Jenath BBIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJIBHbIN HHTEJJIeKT:

® JaBaTh aJCKBAaTHYIO OLIEHKY CUTyalluu U IpeajaraTh jiaH €€ U3MEHEHUS;

® OOBSICHATH MPUYHMHBI JOCTHXKEHHS (HEAOCTUKEHUS) PE3YIIBTATOB IESITEILHOCTH,
JaBaTh OLIEHKY NPHUOOPETEHHOMY OTIBITY;

® BHOCHUTb KOPPEKTUBBI B JIE€ATEIbHOCTh (B TOM 4YHCJIE B XOJ BbIIOJHEHUS
(Gu3MYECKOT0 HCCIEAOBAHUS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSIM;

® CTaBUTHh ceOsl HA MECTO JAPYroro 4ejoBeKa B XOJ€ Clopa WM JUCKYCCHHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;

® [pU3HaBaTh CBOE MPAaBO Ha OMMOKY MPHU PElIeHUH (PU3NYECKUX 3ajay WIH B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.



INPEAMETHBIE PE3YJIBTATBI
K koHuny o0yuenuss B 7 Kjacce MpeAMETHbIE pe3yiabTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YUAIOUTNXCS YMEHHIA:

UCIIOJIb30BaTh MOHATUA: (U3MUECKHME W XUMHUYECKUE SIBJICHUS, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, EAUHUIBI (PU3NYECKUX BEIUYMUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBUKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEUHOE),
TPAeKTOPHs, paBHOJICHCTBYIOIAsA cuia, Aeopmanus (ymnpyras, miacTHUEcKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

paznuyaTth sBleHUS (IUdQy3usi, TEMIOBOE [BMKEHHE YaCTUIl BEIIECTBA,
paBHOMEPHOE JIBUKCHUE, HEPAaBHOMEPHOE IBUKCHUE, UHEpLHs,
B3aUMOJICHCTBUE TEJI, PABHOBECHUE TBEPIABIX TEJI C 3aKPEIUIEHHONM OCBIO
BpallleHUs, Mepeaada AaBJICHHUs] TBEPABIMU TEJIAMH, >KHJIKOCTAMH W Ta3aMH,
aTMOC(epHOE ABJIICHHE, TUIABAHUE TEJl, IPEBPALICHHS MEXaHUYECKON SHEPIHH )
0 ONHCAHUIDO WX XApPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYECHHBIX (PU3NYECKHX SIBIICHUU B OKPY)KAIOIIEM
MHUpE, B TOM 4Yucie (U3NYECKHUE SBJICHUS B MPUPOJE: MPUMEPHI JIBIXKEHUS C
Pa3JIMYHBIMA CKOPOCTSIMH B JKMBOW WM HEXWUBOW NPHUPOAE, IECHUCTBUE CHUJIBI
TPEHUs B MPUPOJEC M TEXHHUKE, BIUSHUE aTMOC(EpPHOTO NaBJICHUS Ha KUBOU
OpraHu3M, IUIaBaHUE PbIO, phIYard B TeJie 4YeNOBEKa, MPHU 3TOM NEPEBOJUTH
MPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIENSATh CYIIECTBEHHBIE CBOWCTBA
(npu3Haku) (HU3NUECKUX SIBICHMI;

ONMKCHIBATh H3YYEHHBIE CBOWCTBA T€l U (DU3UYECKUE SIBJICHUS, HUCIOJIb3Ys
dbuznyeckre BeNMMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, IMYTh,
CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TeJla, CHIIA
TpeHUsl, JlaBlieHue (TBEPIOro Tela, >KUIKOCTH, Ta3a), BBHITAIKMBAIOIIAS CUJIA,
MexaHu4ecKkas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PUIIMEHT
MOJIE3HOTO JEHCTBUA MEXaHU3MOB, KHHETUYECKas U MOTEHUUaIbHasl dHEpPrus),
IpU OMHCAHUM TPABUIBHO TPAKTOBATh (PM3MUECKUH CMBICI HMCHOJIb3YEMBIX
BENIUYMH, WX OOO3HAUCHUS W €IWHUIBI (PU3NYECKUX BEJIUYWH, HAXOAUTH
dbopMysbl, CBS3BIBAIONIME JaHHYH (U3UYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpaduKud M3YYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJINYUH,;

XapaKTEPU30BaTh CBOMCTBA Tell, (U3MUECKHUE SBJICHUS U MPOIIECCHI, UCTIONIB3YS
MpaBUiia CIOKEHUS cuil (BIOJIb OJHOM mpsaAmoil), 3akoH ['yka, 3akoH Ilackans,
3aK0H ApxuMesa, IpaBUIO paBHOBecHs pbiuara (0JI0Ka), «30JI0TOE MPABHIION
MEXaHUKH, 3aKOH COXPAHEHHUsS MEXaHWYECKOW OHHEepruu, MNpuU HSTOM JlaBaTh



CIIOBECHYIO (OPMYIHMPOBKY 3aKOHa W 3alUCBhIBATh €ro MAaTeMaTUYEeCKOe
BBIPAXKEHUE;

OOBACHATH (PU3UUYECKUE SBICHHS, MPOIECCH M CBOWMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE€ CUTyaluuld NPaKTUKOOPUEHTUPOBAHHOTO XAapaKTEpa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHME U3 1—2 JOrMYecKHx
mIaroB ¢ omnopo Ha 1-2 U3y4EeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH,
du3nYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacyéTHble 3a7a4yd B 1—2 NEWCTBHS, UCHOJB3Ys 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIONIME (PU3NYECKUE BEIMYMHBI: Ha OCHOBE aHA/IM3a YCIOBUS 3aJlauyd
3allMChIBaTh KPATKOE yCIOBUE, MOACTABIIATH (DU3MUECKUE BETUUUHBI B (POPMYJIbI
U TPOBOJUTH pacu€rbl, HAXOAWTH CIPAaBOYHbIC JIAaHHBIE, HEOOXOAUMBIE IS
pelieHuss 3a/Jay, OLEHUBAaTh PEATUCTUYHOCTh MOJIYYEHHOH (U3HMUECKOn
BEJINYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MPU MOMOIIN (DU3UUECKUX
METOJOB, B OIIMCAHUH HCCIIEAOBAHUS BBIIAEIATH MPOBEPSIEMOE MPEAIIOIOKEHHE
(runotesy), pa3nyaTh U UHTEPIPETUPOBATH MOJTYUYEHHBIA pe3ysbTaT, HaXOAUTh
OLIMOKH B XOJI€ OMbITA, IE1aTh BEIBOJIBI 110 €TI0 PE3yIbTaTaM;

IPOBOJUTH OMBITHl MO HAOMIOJECHUIO (PU3NYECKUX SBICHUN WK (PU3MYECKUX
CBOMCTB Tel: (opMynupoBaTh MPOBEPAEMbIC NPEANOI0KEHUSA, COOUpaTh
YCTAaHOBKY M3 NPENJIOKEHHOIO0 OO0OpYyIOBaHHUs, 3alUChIBaTh XOJ OIbITA M
(GbopMyIIMpOBaTh BHIBOJIBI;

BBITMOJIHATh NPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHM, MaccChl Teja, o0bEMa,
CHJIbI U TEeMIEepaTyphl C UCIOIb30BAaHUEM aHAJIOIOBBIX U IU(PPOBBIX NPUOOPOB,
3aMKMChIBATh MOKa3aHUsi MpUOOpPOB C YYETOM 3aJaHHOM  aOCONIOTHOM
MOTPEIIHOCTH U3MEPEHNN;

MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEITUYUHBI OT
IpPYrol C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABMKYLIETOCS Tejla OT BPEMEHHU IBMIKECHHS TeEJa, CUJIbl TPEHUs
CKOJIbKEHUSI OT Beca Tela, KadyecTBa OOpabOTKM NOBEPXHOCTEH Ten H
HE3aBHUCUMOCTH CHJIBI TPEHUA OT IUIOIIAANA CONPUKOCHOBEHHS TEJ, CHUJIBI
YOPYrOCTA OT YJJIMHEHUS MNPYKUHBI, BBITAIKUBAIOIIEH CHIBI OT 00bEMa
IIOTPYKEHHOM YaCTHU TeJIa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTU TeNla, OT TJIyOWHBI, HAa KOTOPYIO TIOTPYXEHO TEeNOo, YCJIOBHIA
IUTaBaHMUsI TeJl, YCIOBUIl paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAaHUPOBAHUM Y4€OHOTO HCCIEAOBaHUS, cOOMpaTh YCTAHOBKY M BBIIOJIHATH
U3MEpEHHUsl, Cclieqysl TPEeAIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJIbTaThl
MOJIyYEHHOM 3aBHUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAEC MPEIJIOKEHHBIX
TaOJIUI U TpaUKOB, 1€1aTh BEIBOBI 110 pe3yIbTaTaM UCCIIEeI0BaHUS;



MIPOBOJIUTH KOCBEHHBIE U3MEPEHHS (PU3UIECKUX BETUYNH (TUIOTHOCTH BEIECTBA
JKAJKOCTU M TBEPIOTO TEJa, CHJIA TPEHMUS CKOJIBKECHMS, NABICHHE BO31yXa,
BBITAJIKUBAIOIIAS CHJIA, JAEHUCTBYIOIIAsd HA NOTPYKEHHOE B JKHUIKOCTH TENO,
KO(PQOUIIUEHT TOJE3HOTO  JACMCTBHS  MPOCTBIX  MEXaHU3MOB),  CIEIYS
NPEIJIOKEHHOW  WHCTPYKIIMU: TPU  BBINIOJIHEHUM HW3MEPEHHH  coOupaTth
AKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATh 3HAUEHUE UCKOMOW BEJIUYUHBI;
coOMI0IaTh TpaBWJa TEXHUKU OE30MacHOCTH TpH paboTe ¢ 1adopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIIBI JEHCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, AUHAMOMETpP, COOOINAOIIMECS COCYAbl, OapoMeTp, pblyar,
MOJIBMXKHBINA M HEMOIBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHHUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHUS (B TOM YHCJIE: TOAMIUITHUKH, YCTPOMCTBO
BOJONPOBO/IA, THUJAPABIMYECKUNA TNPECC, MAHOMETP, BBICOTOMEP, MHOPIIHEBOU
HAcoC, apeoMeTp), MCIOJb3ysl 3HAHMUS O CBOMCTBaX (PU3UYECKUX SIBJICHUU U
HE00X0aUMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH MPUMEPHI (HAXOIUTh WHOOPMAIMIO O MpPUMEpax) MPaKTUYECKOTro
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B TTOBCEAHEBHOM KU3HM IS 00€CTIeUeHUS
0€301acCHOCTH MPH OOpPAILLEHUH C MPUOOpPaMH U TEXHUYECKHMMH YCTPOICTBaMH,
COXpaHEHUs! 3JI0pPOBbsI M COOJNIOAEHUS HOPM SKOJOTMYECKOTO IOBEJCHUS B
OKPYKaIOIIEN CpPeJIE;

OCYILIECTBIISATH OTOOP UCTOYHUKOB MH(popMaluu B IHTepHETE B COOTBETCTBHH C
3aJJaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEKOIIMXCA 3HAHUU U ITyTEM
CpaBHEHUS PA3IMYHBIX UCTOYHUKOB BBIJCIATh HH(GOPMAIINIO, KOTOpPAsl SBISETCS
POTUBOPEUYUBON MM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MpU BBIMOJHEHUU YYEOHBIX 3alaHUid HAyYHO-TIOMYJISIPHYIO
JIUTEPATYPY (PU3NUECKOTO CoAepKaHus, CIIPABOYHbIE MATEPUAIbl, PECYPChI CETH
WuTepHeT, BiaaeTh NpuéMaMu KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 0JHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHbBIE U YCTHBIE COOOIICHHSI HA OCHOBE
2-3 UCTOYHUKOB UWHGMOpPMAIMU (PU3UUECKOTO COJACpPXKAHUS, B TOM YHCIIE
nyOJMYHO JIeJaTh KpaTKUe COOOIIEHUs O pe3yJsibTaTax MPOEKTOB WM Y4eOHBIX
WCCJIE0OBAHUM, TIPU 3TOM T'PAMOTHO MCIIOJIb30BaTh W3YYECHHBIA TOHATUWHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU  BBIMIOJHEHWHW YYEOHBIX TIPOEKTOB H HCCIENOBAHUN pacHpenesisiTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJa4aMH, CJICIUTH
3a BBINOJHEHUEM IUIaHA IEUCTBUI, aJIECKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B
JEeSITEIbHOCTh TPYNIIbl, BBICTPAMBATH KOMMYHUKATHBHOE B3aMMO/ICHCTBHUE,
YUYUTHIBasi MHEHUE OKPYKAIOIIHX.



K koHumy oOyuenuss B 8 KkJjacce MpeJAMETHbIE pe3yiabTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

® ICMOJIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSIHUS BEIECTBA, KPUCTAUIMYECKHE U
amop(HbIe Tesa, HACBIIIEHHBI M HEHACBHIIICHHBIA Map, BIAKHOCTb BO3IyXa,
TEMIIEpATypa, BHYTPEHHSISI JHEPTHs, TEIUIOBOM [IBUTAaTENb, 3JIEMEHTAPHBIM
ANEKTPUUYECKUUN 3apsijl, SJIECKTPUUECKOE IMOJe, MPOBOJHUKU U IAUAJICKTPHUKH,
MMOCTOSIHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE TOJIE;

® pasnuyarh SIBJICHUS (TEIUIOBOE paCUIMpEHHEe U CXKaTue, TeIionepenaya,
TEIUIOBOE PABHOBECHE, CMayMBaHWE, KAaNWULIPHBIE SIBJICHUSA, HCHapEHUE,
KOHJIEHCAIMs, IUIaBJICHWE, KpUCTAUIM3auus (OTBEplEBaHHUE), KHUIICHHE,
Terionepeaavya (TErIoNnpPOBOIHOCTh, KOHBEKIIUS, H3JIy4YEHUE), DJICKTPU3ALIMS
TeJ, B3aUMOJCHCTBHUE 3apsiaoB, JEUCTBUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aUMOJCHCTBHE MAarHUTOB, JEUCTBME MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM, DJEKTPOMAarHUTHAas WHAYKIMS) 10 ONHCAHUIO UX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX [TaHHOE
(bu3HYECKOe SIBJICHHUE;

® pacro3HaBaTh MPOSBJICHUE WU3YUYEHHBIX (DU3UYECKUX SIBJICHUU B OKPYKAIOIIEM
MUpe, B TOM YHCiIe (U3NYECKUE SIBICHUS B TMPUPOJE: MOBEPXHOCTHOE
HAaTSDKEHUE W KanWUISIPHBIE SBJICHUS B MIPUPOJE, KPUCTAIUIBI B MPHUPOJE,
u3nydyenne ConHila, 3aMep3aHue BOJOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHHE
poChl, TyMaHa, WHesl, CHera, »JJIEKTpUYECKHe SBJICHHS B aTrMmocdepe,
AIIEKTPUUYECTBO KMBBIX OPTraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Jpei ] MOJIIOCOB,
pOJIb MAarHUTHOTO TOJSL JJISl )KU3HU Ha 3emJiie, MOJIIPHOE CHUSIHHUE, MPU ITOM
MEPEBOIUTh MPAKTUUECKYIO 3a7ady B Yy4eOHYIO, BBIICIATH CYIICCTBEHHBIC
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

® OIUCHIBaTh M3YYEHHbIE CBOMCTBa Tell W (DU3WYECKHUE SBICHUS, MCHOJIb3Ys
dbu3nyecKkre BEJIMYMUHBI (TeMIepaTypa, BHYTPEHHSS OJHEPTUsi, KOJUYECTBO
TEIUIOTHI, yAebHAs TEIJIOEMKOCTh BEIIECTBA, y/AEJIbHAs TEIIoTa IUIABJICHHUS,
yAeNlbHasl TEIUIoTa MapooOpa3oBaHus, yAelbHAs TEIJIOTAa CrOpaHHs TOIUIMBA,
KOO PUIIMEHT TOJIE3HOTO JCHCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTEIIbHAS
BJIQXKHOCTh BO3/lyXa, DJICKTPUYECKHM 3aps]l, CHJIA TOKa, OJJIEKTPUUYECKOE
HalpsDKeHWE,  COMPOTUBJIICGHUE  TPOBOJAHUKA,  YACJIBHOE  COMPOTUBIICHUE
BEIllECTBA, pab0OTa M MOIIHOCTh DJJEKTPUUECKOTO TOKAa), MPU OMUCAHUU
MpaBUIBHO TPAKTOBaTh (DU3WYECKUNW CMBICT  HCIONB3YeMbIX  BEIUYHH,
0003HAaUEHUsS W EOUHUIBI (U3HYECKUX BEJIMYUH, HAXOAUTh (OPMYJIBI,
CBS3BIBAIONIUE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMU BEJITUYHHAMH,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMUNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHUS U MPOIECCHI, UCTIOIb3Ys
OCHOBHBIE€  IOJIOKEHUS  MOJIEKYISIPHO-KMHETUYECKOM  TEOPUU  CTPOCHHS
BEILECTBA, IPUHIUI CYNEPHNO3ULIUHU TOJIeH (Ha Ka4ueCTBEHHOM YPOBHE), 3aKOH
coxXpaHeHus 3apsna, 3akoH Oma mis ydacTtka uenu, 3akoH J[xoyns—Jlenna,
3aKOH COXPAHEHHS JHEPruu, NpH 3TOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATH (PU3MUECKHE TPOIECCH i CBOICTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTYaLH IPaKTUKOOPUEHTHUPOBAHHOT O XapakTepa: BBISIBIISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3H, CTPOUTh OOBSACHEHHE W3 1—2 JOrMYecKux
miaroB ¢ Omopol Ha 1-2 W3Yy4YEeHHBIX CBOMCTBA (PU3UYECKUX SIBICHUIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJaud B 2—3 JEHCTBUS, UCIOJIb3YS 3aKOHBI U (POPMYJIBL,
CBsA3bIBatOLIME (PM3MYECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/Jaud
3aMKMChIBATh KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JJI PEIICHUS
3a/layu, BBIOMpaTh 3aKOHbI M (OpPMyJbI, HEOOXOAMMBIE Uil €€ pEelICHHS,
OPOBOAUTh pacu€Thl M CpPaBHUBATh IIOJYYEHHOE 3HaueHue (U3NUYECKOM
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MPU MOMOIIN (PU3UUECKUX
METO/IOB, HCIOJb3ysl ONUCAHUE HCCIEAOBAHMS, BBIIEIATH MPOBEPSIEMOE
NPEANoJOKEHNEe,  OLIEHUBaTh  MPABWIBHOCTh  MOPSAAKAa  IPOBEICHUS
UCCIIEJOBaHMsI, IE1aTh BHIBOJIBI;

MPOBOJIUTH OTBITHI MO HAOMIOMEHUIO (PU3NYECKUX SBICHUN WM (PU3UYECKUX
CBOMCTB TeN (KamWUISIpHBIE SIBJICHUS, 3aBUCHMOCTb JaBJICHUS BO3JlyXa OT €ro
o0béMa, TemmepaTrypbl, CKOPOCTH Ipoliecca OCThIBAaHUS W HArpeBaHus MpU
U3JIyYeHUH OT IIBeTa M3IydYaroled (MOoriolareii) NOBEpXHOCTH, CKOPOCTb
UCIIApEHUs] BOABI OT TEMIIEpATyphbl KUAKOCTH M IUIOWAAH €€ MOBEPXHOCTH,
IEKTpU3alMs  TeJI W B3aUMOJCHCTBHE  DIIEKTPUUECKUX  3apsJIOB,
B3aMMOJICHCTBHE TOCTOSIHHBIX MAarHUTOB, BU3yalM3alsi MarHUTHBIX TOJEH
MOCTOSIHHBIX MAarHuTOB, JEHCTBUS MArHUTHOTO TOJISI HA MPOBOJHHMK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA):
bopMynupoBaTh MPOBEPSIEMbIE MPEANOJIIOKEHUS, COOMpPaTh YCTAHOBKY W3
IPEJIOKEHHOTO 000PYIOBaHMsI, ONMUCHIBATH XOJ OMNbITAa U (HOPMYJIUPOBATH
BBIBOJIBL;

BBINIOJIHATh MPSIMbIE HM3MEPEHUS] TEMIEPATYpbl, OTHOCUTEIBHOW BIAXHOCTH
BO3JlyXa, CWJIbl TOKA, HAIIPSDKEHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3MUYECKUX BEJIMYHMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C yUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

IPOBOAUTH HCCIIEOBAHUE 3aBUCHMOCTH OJHOM (DU3MUECKON BEITUYMHBI OT
JPYroi C MCHOJb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHUS



IPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJM TMONEPEYHOTO CEUEHUS U YACIBHOTO
COIIPOTHBIICHUS BEIIECTBA MPOBOJAHMKA, CHUJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK,
OT HampsOKeHWs] Ha MPOBOJHHUKE, WCCIEIOBAaHUE TMOCIEAOBATEIBHOIO H
NapajuIeIbHOTO COEIMHEHUN NPOBOJHUKOB): IUIAHUPOBATh HCCIIEI0BAHUE,
cOOMpPATh YCTAHOBKY U BBINIOJIHATH U3MEPEHUS, CIIENYs MPEII0KEHHOMY IUIaHy,
¢bukcupoBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUAEC TaOIUI |
rpaduKoB, enaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEIWYMH  (yJeibHas
TEIUIOEMKOCTh BEILIECTBA, COIPOTUBJIEHHE IMPOBOAHMKA, padOTa M MOIIHOCTh
3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH U3MEpEHMS, cobupatpb
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJEAys MPEIIOKEHHON MHCTPYKLUHMH, MU
BBIUHCIISATH 3HAUCHNUE BEJIMYMHBI,

coOI0aTh IpaBWJIa TEXHUKH O€30MacCHOCTH Mpu padoTe ¢ J1adopaTOpHBIM
0o0opy1I0BaHUEM;

XapaKTepU30BaTh NMPUHIUIBI AEUCTBUS U3YUEHHBIX NMPUOOPOB U TEXHUYECKUX
YCTPOMCTB ¢ OIOPON HA UX ONUCAHMS (B TOM YHMCJE: CUCTEMA OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOrHa, aMIEPMETP, BOJIBTMETP, CUETUUK IEKTPUUECKOM
SHEPTHUH, ITEKTPOOCBETUTEIbHBIE TPUOOPHI, HATPEBATEIbHBIE YIEKTPOIIPHOOPHI
(mpumepsI), AIIEKTPUIECKHUE PEIOXPaHUTEIH, AIIEKTPOMArHuT,
AJIEKTPOJIBUraTeNlb TIOCTOSIHHOIO TOKA), HWCIOJIb3YsS 3HAHUS O CBOWCTBax
(duznyecKuX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE MPUOOPHI
[0 CXeMaM U CXEMaTUYHbIM PUCYHKaM (KUAKOCTHBIN TEPMOMETp, TEPMOC,
TICUXPOMETpP, THUTPOMETpP, ABUTATEIh BHYTPEHHErO CrOpaHusi, d3JIEKTPOCKOII,
peocTaT), COCTaBISATh CXEMBI AJIEKTPUUYECKUX IEMed C MOCIeA0OBATeIbHBIM U
napajulebHBIM COEIMHEHHEM D3JIEMEHTOB, pasjinyas yCJIOBHbIE O0O3HAYEHUS
AJIEMEHTOB 3JICKTPUUECKUX LIETICH;

IPUBOAUTH NMPUMEPHI (HAXOIUTh MH(MOPMAIMIO O MPUMEpax) MPaKTUYECKOIro
UCTIONb30BaHUsT (PU3NUYECKUX 3HAHUI B TTOBCEIHEBHOM KU3HU ISl 00eCTIedeHHsI
0e30MacHOCTH MpU OOpaIIEeHUH ¢ MPUOOpPaAMU U TEXHUYECKUMHU YCTPONUCTBAMU,
COXPAaHEHHUSl 3JI0pOBbSI M COOJIIOJICHUS HOPM 3KOJOTHYECKOI'O MOBEICHUS B
OKpYKaroLIEN Cpeie;

OCYILECTBIATh MOUCK MHPOpMaluu (HU3NUecKoro coaepxanus B lutepuere, Ha
OCHOBE UMEIOUINXCS 3HAHUW U IMTyTEM CPaBHEHUS JOIMOJHUTEIbHBIX HCTOUHUKOB
BBIICTISAITH MH(OPMAIIHIO, KOTOpask SBJSETCS] MPOTUBOPEUYNBOI UM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIOJb30BaTh IMpPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN Hay4YHO-TIOMYJISAPHYIO
JAUTEpaTypy (pU3MUECcKOro copepKaHusl, CIPaBOUYHbIE MaTEPHAIIbI, PECYPCHI CETU



WuTepHer, BrageTb npuéMaMu KOHCHEKTUPOBAHMSI TEKCTa, MPEOOpa3OBaHMUS
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

® C037aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMSI, 000011Iast
UHGOPMAIIMI0O U3 HECKOJBKMX HMCTOYHHUKOB (PU3UYECKOTO COJICpP)KAHHUS, B TOM
qucie yOJIUYHO IPEJICTaBIATh pe3yJIbTaThl IPOEKTHOM 17005
UCCIIEIOBATENbCKON  JEATENBHOCTH, IPU 3TOM TPAMOTHO HCIOJIb30BaTh
M3YYCHHBIN MOHATUIHBIN anmnapat Kypca (pU3uKd, CONPOBOXKIATh BBHICTYIIJICHHE
MPE3CHTAIUEN;

e IIPU BBINOJHEHUH YYEOHBIX IPOEKTOB U UCCIECJOBAHUNA (PU3UUYECKUX MPOLIECCOB
pacnpenensaTb OOf3aHHOCTH B TpyHIE€ B COOTBETCTBUM C IOCTaBIECHHBIMU
3aJja4aMHy, CJICAUTDH 3a BBIIOJHEHHEM IUIaHA JEHCTBUII U KOPPEKTHPOBATh €TO,
aJIecKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAL B JEATEIBHOCTH TPYIIIHI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aMMOJCHCTBHE, NPOSBISAS TOTOBHOCTD
paspemarb KOHQIUKTHI.

K konmy oOydenuss B 9 Kjacce mpeAMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUMA:
® HCNOJIb30BAaTh MOHATHUSA: CUCTEMA OTCUYETA, MATEpHAbHAsA TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXAHMYECKOTO  JIBWXKEHHs, Jnedopmanus  (ympyras,
IUTACTUYECKas), TPEHHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTb U
NEPEerpy3Ku, LEHTP TKECTH, aOCOIMIOTHO TBEPAOE TENO, IIEHTP TAKECTH
TBEPIOrO Tejla, paBHOBECHUE, MEXAaHUYECKHME KOJeOaHWsT M BOJIHBI, 3BYK,
nH(ppa3Byk 151 YIBTPa3BYK, AIEKTPOMAarHUTHHIE BOJIHBI, IKaJia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JallbHO30PKOCTh, CHEKTPHI
UCITyCKaHUS W TOTJIOIIeHus, anb(a, OeTa- U TamMma-u3IydeHUs, H30TOIIbI,
AJIepHasl SHEPreTUKA;
® pasnuyarh SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PABHOYCKOPEHHOE MPAMOJIMHENHOE JIBUKEHHE, CBOOOIHOE MaJeHHE
T€J, PAaBHOMEPHOE JBWKEHHE IO OKPYKHOCTH, B3aWMOJCUCTBUE TEI,
pEaKTUBHOE  JIBIDKCHHME, KoJieOaTelnbHOE  JIBIDKCHHE  (3aTyXaromue |
BBIHYKJIEHHBIE KOJIeOaHus1), pe30HAHC, BOJIHOBOE JIBI)KEHHE, OTPAYKEHUE 3BYKA,
MPSIMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE U TPEIIOMIIEHUE CBETA, MOJHOE
BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHHE OEJIOro CBeTa B CIIEKTP U CIIOKEHHE
CIIEKTPAJIbHBIX LBETOB, JHUCIEPCUS CBETA, E€CTECTBEHHAs PaJUOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEMYAaTOro0 CHEKTpa HW3JIY4YEHHs])) IO ONHCAHUI0 UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OINBITOB, AEMOHCTPUPYIOIIHUX TaHHOE
(bu3nUecKoe SBICHHUE;
® pacro3HaBaTh IMPOSIBICHUE M3YUYECHHBIX (PU3UYECKHUX SIBIICHUN B OKPY’KaIOIIEM
Mupe (B TOM uuciie (U3UYeCKue SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBHI,



nBrKeHne IuiaHeT COJHEYHOM CHUCTEMBI, PEAaKTHBHOE JBUKEHUE HKUBBIX
OpraHU3MOB, BOCIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMHUYECKHE
BOJIHBI, LyHaMH, 03XO, LBETa TeJl, ONTHUYECKUE SBICHHUA B NPHUPOJE,
OMOJOTUYECKOE JEUCTBUE BUAMMOTO, YIbTPa(UOIETOBOIO W PEHTTEHOBCKOIO
U3ITyYeHUM, ECTECTBEHHBIM pAJAMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4YH,
PaZMOAaKTUBHOE M3JIyYEHUE NPHUPOJHBIX MUHEPAJIOB, ACHCTBUE PATNOAKTUBHBIX
U3JyYEHU Ha OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO
3alayy B yueOHYI0, BBIJIETSATh CYIIECTBEHHbIE CBOMCTBA (NPU3HAKK)
bu3NYeCcKuX SBJICHUI;

ONKCHIBATh H3YYEHHBIE CBOWCTBA Tel U (DU3UYECKUE SBICHUS, HCIOJIb3YA
busnueckue BeNUYMHBI (CpedHsisi W MIHOBEHHas CKOPOCTh Teja IIpH
HEPaBHOMEPHOM JBW)KEHUHM, YCKOpPEHHE, IMEepeMElIeHUe, IMyTh, YIJOBas
CKOpPOCTb, CHWJa TPEHHUSA, CHUJAa YIOPYrOCTH, CHJIA TSXKECTH, YCKOpPEHHUE
cBOOO/IHOTO Na/ICHHUs, BEC Tella, UMIYJIbC Tejla, UMIYJbC CHJIbI, MEXaHUYECKasI
paboTa M MOUIHOCTh, NOTEHUMANbHAs SHEPrus Tela, MOAHATOrO Haj
MOBEPXHOCTBIO  3€MJIM, [OTEHUMAJIbHAs SHEPIUs  CXKATOM  MPYKUHBI,
KMHETHYECKasi SHEPIusl, MOJHAs MEXaHM4YeCKas SHEprus, MEepuoj W YacToTa
KOJIeOaHM, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTh CBETA,
1oKa3aTelb IPEJIOMIICHHSI Cpefbl), MPU ONHUCAHUU NPAaBUIBHO TPAKTOBAaTh
(Gu3nyeCKui CMBICI HCHOJIb3YEMBIX BEJIUYMH, OOO3HAUEHUS U €JAUHHULIBI
(U3MYECKUX  BEIUYMH, HAXOAUTh (OpPMyIbl, CBS3bIBAIOLIME JIAHHYIO
(U3MYECKYIO BEIMYMHY C APYTHUMH BEJIMYMHAMU, CTPOUTH IPapuKU U3YUEHHBIX
3aBUCUMOCTEHN (PU3NUYECKUX BETUYNH;

XapaKTepu30BaTh CBOWCTBA Teld, (PU3MUECKHUE SBJICHUS U MPOLECCHI, UCTIOIb3Ys
3aKOH COXPAHEHUs DJHEPrHM, 3aKOH BCEMUPHOIO TATOTEHMS, NPHUHIIMII
CYIIEpPIIO3ULIMA CWJI, IPUHIMI OTHOCHUTENbHOCTH ['aynmnes, 3akoHbl HprOTOHA,
3aKOH COXpPAaHEHHUs HUMITYJIbCA, 3aKOHbl OTPAXKEHUS WU TPEIOMJICHUS CBETa,
3aKOHBI COXPAHEHMS 3apsI0BOIO M MAacCOBOTO YMCEN MPH SIEPHBIX PEaKIUsX,
OpU STOM JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alUChIBaTh €ro
MaTEeMaTU4YECKOE BbIPAKEHHUE;

OOBSACHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallUi MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISABIATh MPUUYUHHO-
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JOTUYECKUX IIaroB ¢ OMOPOM
Ha 2-3 U3y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, PU3NUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEW;

pemaTh pacuy€THbIe 3aJaud (OMUpAlOIIUEcs] Ha CUCTEMY M3 2—3 ypaBHEHUN),
UCIIOJNIB3YSl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLIUE (PU3MUECKHE BEIMYMHBL: Ha
OCHOBE aHaliM3a YCJOBHS 3aJayd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH
HEJIOCTAIOIINE WM W30BITOUHBIE JIAaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI,



HEOOXOAMMBIE  JUIsl  pEIIeHUs, TMPOBOAUTHL pacu€Tbl ©  OICHUBATH
PEATHCTHYHOCTH TIOJYYCHHOTO 3HAUYCHUSI (PU3NUECKON BEITUIMHBL,

pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIH (HU3UIECKUX
METOJIOB, HCIIOJBb3ysS ONMUCAHHE WCCICNOBAaHUS, BBIICIATh IPOBEPIEMOE
NPEANnoJoKeHWe,  OLIEHUBATh  MPABWIBHOCTH  MOpSAKAa  IPOBEICHUS
UCCJIEIOBAHMSI, I€NIaTh BHIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U
OTIBITOB;

MIPOBOJIUTH OTBITHI 1O HAOTIOMCHUIO (PU3WYECKUX SBICHUN WIN (PU3UICCKUX
CBOMCTB Ten (WM3y4eHHE BTOpPOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHS
HHEPrUH, 3aBUCUMOCTh MEepUoa KOJIeOAHUM MPYKUHHOTO MAasiTHUKA OT MAcCChI
rpy3a M KECTKOCTU TMPYXUHBI M HE3aBUCUMOCTh OT aMIUIUTYAbl MaJIbIX
KOJIeOaHMM, MPSMOJMHEMHOE PACIpPOCTPAHEHHE CBETa, Pa3JoKEeHHE Oenoro
CBETa B CIEKTP, U3yYECHUE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKaJie U CBOMCTB
n300paXkeHusl MpeaMeTra B coOuparomieil JIMH3e, HaOJI0JICHHE CIUIOLIHBIX U
JMHENYaThIX CHEKTPOB M3IYUYEHHUS): CAMOCTOSITEIHLHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OPYIOBAHMS, ONUCHIBATH XOJ OIbITA U €0 PE3yJIbTaThI,
bopMyIUpOBATH BBIBOBI,

MPOBOJIUTh TP HEOOXOJUMOCTH CEpUI0 TMPSMBIX HM3MEPEHHUH, OIpeaeIss
CpellHee  3HayeHue Hu3MepsieMol  BenuuyuHbl  ((POKYCHOE  pacCTOsSIHUE
coOuparoiell  JMH3bI), OOOCHOBBIBaTH  BBIOOp  crmocoba  M3MepeHus
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTh  MCCJIEIOBAHWE  3aBUCUMOCTEM  (DU3MYECKUX  BEJIUYUH  C
WCIIOJIb30BAHUEM TMPSMBIX W3MEPECHUN (3aBUCUMOCTh IYyTH OT BPEMEHH NPU
PAaBHOYCKOPEHHOM JIBMXKEHUM O€3 HavdaJIbHOM CKOPOCTH, Tepuoia KoJieOaHuit
MaTEMaTUYECKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH yTjia OTPaKCHHUS
CBETa OT yrja MaJeHUs U yIJia MPeJOMJICHHs OT YIJia MaJeHus ): TUIAaHUPOBATh
UCCJICIOBAHUE,  CAMOCTOSITEJIbHO  cOOMpaTh  yYCTaHOBKY,  (DUKCHPOBATH
pPE3yNbTAThl TTOJIYYCHHONW 3aBUCUMOCTH (PU3WUYECKUX BEJIUYHH B BUJC TAOJIHI]
rpaduKoB, AeNaTh BBIBOBI IO Pe3ybTaTaM HCCIEAOBAHNUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPECHUSI (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh H
YCKOpEHHUE Teja MPU PABHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJHOIO
najeHusi, KECTKOCTh TMPYXKHUHBI, KOIDPUIIMEHT TPEHHS  CKOJIBKCHHUS,
MEXaHMUecKas paboTa W MOIIHOCTh, 4YacToTa MW IEepUoj KoJeOaHUM
MaTEeMaTHYECKOTO M MPY>KHHHOTO MAasTHUKOB, ONTHYECKasi CUjia COOMparomieit
JUH3bI, PAJUOAKTUBHBIA  (QOH): IUIAHUPOBaTh U3MEPEHHUS, COOUpPAThH
OKCIIEPUMEHTAJILHYI0 ~ YCTAHOBKY W BBIMOJHATH  M3MEPEHUsS,  CIEays
MPEIOKEHHOW UHCTPYKITUHU, BBIYUCIISITh 3HAYEHUE BETMIMHBI M aHATM3UPOBATH
TOJIYYECHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPEHUN;



coO0IaTh TpaBUia TEXHUKH OE€30MacHOCTH mpu pabore ¢ JabopaTOpHBIM
000pyIOBaHUEM;

pa3inyath  OCHOBHBIE MPU3HAKK  U3YYEHHBIX  (DU3WYECKUX  MOJENCH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOYCYHBIM MCTOYHUK CBETA,
Jy4, TOHKAsl JINH34, IUIAHETApHAsI MOJAEIb aTOMa, HYKJIOHHAsA MOJIEJIb ATOMHOTO
AApa,

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HA WX ONUCaHUd (B TOM YHUCIE: CHUAOMETP, JATYUKU
MOJIOKEHHUSI, PACCTOSAHUS WM YCKOPEHMS, PAaKeTa, 3XOJOT, OYKH, MEPHUCKOI,
doToamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucmonp3yss 3HAaHMS O CBOWCTBaX (DU3MYECKUX SIBICHUN W
He0o0XxoauMbIe (HPU3NUYECKUE 3aKOHOMEPHOCTH;

WCMOJIb30BaTh CXEMBl M CXEMAaTUYHBIE PUCYHKHM W3YYCHHBIX TEXHHYECKHX
YCTPOMUCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOILIECCOB MPHU
pelieHnd y4eOHO-MPAKTUYECKUX 3aJad, ONTUYECKUE CXEMbI ISl MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieHt JINH3E,

NPUBOAUTH MPUMEPHI (HAXOIUTh WHOOPMAIMIO O MpPUMEpax) MPaKTUYECKOTro
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B TTOBCEAHEBHOM KU3HM IS 00€CTIeUeHUS
0e30MacHOCTH MpU OOpaleHUuU ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPOUCTBaMH,
COXpPAHEHMS 3JI0POBbS M COOJIOJCHUS HOPM HKOJOTUYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpPeJIE;

OCYIIECTBJIATh MOUCK HMH(opMainuu ¢Gu3ndeckoro coiepkanus B MutepHere,
CaMOCTOATENFHO  (OPMYTUPYSd  TOUCKOBBIM  3ampoc, HAaXOAUTh  IMYTH
OTpEJEICHUs]  JJOCTOBEPHOCTH  MOJY4YEeHHOW HWH(OpMalMmu Ha  OCHOBE
MMEIOIINXCS 3HAHUN U JOTIOJIHUTEIIbHBIX HCTOYHUKOB,;

WCIIOJB30BaTh MPU BBIMOJHEHUM YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy (pu3znueckoro cojaepikaHusl, ClpaBOYHbIC MAaTEPUAIIBI, PECYPCHI CETH
WNutepHer, BianeTh npuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBbIC IHMCHMEHHBICE W YCTHBIE COOOIICHUS Ha OCHOBE
uHOpMaIIUU U3 HECKOJbKMX HWCTOYHUKOB (DU3UYECKOTO  COJEpKaHMUS,
NyOJIMYHO TIPEACTABISATh PE3yibTaThl TMPOEKTHOM WM UCCIEA0BATEIBLCKOM
NESATEIIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIM IOHSITUWHBIN
anmapar H3yd4aeMoro pasaena (U3MKH M CONPOBOXKIATh BBICTYIUICHHUE
npe3eHTaIren ¢ yuéToM 0COOEHHOCTEH ayAMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl 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.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I 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.edsoo0.ru/7f416194
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

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

33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomHOCT 3 1 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. 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. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE Tel 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 M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe sIBJIeHMS
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmiorexa LOK

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



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.2 JIuH3bl U onTHYecKue TIPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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