


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO 00IEero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOXKEHHM U TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHOW MPOrpPaMMBbl, MPEACTABICHHBIX B
dI'oC 000, a Ttakke c yuétoMm ¢enepanpHOil paboueld MPOrpaMMBI
BocniuTanus u KoHuenuuu npenoaaBaHus yueoHoro npeamera «Dusukay.

Copnepxanue mporpamMmbl 1Mo (GU3MKE HAMpaBlieHO Ha (GOPMHpPOBAHHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMUXCS U OPraHU3alUI0 W3YUYeHUs
(GU3MKK Ha JESITENBbHOCTHON OCHOBE. B mporpamme nmo (u3uKe y4YuTBHIBAIOTCA
BO3MOXKHOCTH y4eOHOro mpenmera B peanuzanuu tpedoannii ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM M METAaIllpeAMETHBIM pe3yJibTaTaM OOy4YeHUs, a
TaK)K€ MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHus.

[Iporpamma 1o (¢u3MKE YCTaHABIMBAET pacHpeleseHue Yy4eOHOro
Marepuajiia 1o rojamM oOyudeHus (IO Kjaccam), MOpeajiaraeT MNPUMEPHYIO
MOCJEAOBATEIbHOCTh H3YyYEHUSI TEM, OCHOBAaHHYIO Ha JOTHKE pPa3BUTHUSA
IPEIMETHOTO COIEPXKaHUS U YUETEe BO3PACTHBIX OCOOEHHOCTENH 00y4aroIuXCsl.

[Iporpamma no ¢usuke pa3zpaboTaHa C LEIbIO OKa3aHUsS METOAMYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®uzrka SBISETCS CHUCTEMOOOPA3YIONIMM JIJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, IOCKOJIbKY (PU3MYEeCKHe 3aKOHBI JIe)KaT B OCHOBE
MIPOIICCCOB U SIBJICHWM, HM3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH H
¢usnueckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAyUYHYIO KapTHUHY
MUpa, NIPeJOoCTaBIsIeT Haubosee sICHble 00pa3Lbl NPUMEHEHHS] HAYYHOTO METO/1a
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3NYECKOrOo 00pa3oBaHUS B CTPYKTYpE OOIIETO
0o0pa3oBaHus COCTOUT B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha ©0a30BOM YpOBHE MPEANOJaraeT OBJIaJCHUE
CJIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e UHTEPOPETUPOBATH  JAHHBIE U  HUCMOJb30BaTh  HAy4HBIC
JIOKa3aTeIbCTBA JJIs MOJYyYEHUS! BHIBOJIOB.

[lenmn w3ydenuss (U3NKKM HA YPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenogaBaHusi yueOHOro mnpenMera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpranusamnusx Poccuiickoit ®deneparuu, peanu3yomux
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OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPAMMBI, YTBEPKIEHHOW peUICHHEM
Komnernn MununcrepctBa npocsenienus Poccuiickoit @eaepannu (IpOTOKOI OT
3 nexabpst 2019 r. Ne [TK-4BH).

eau uzyyenust pu3uKU:

npuoOpeTeHne WHTepeca W CTPEMIICHUS OOYYaroluXcs K HaydYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE UX WHTEIUICKTYyaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEIACTABJICHUA O HAyYHOM METOJAE TIO3HAHUS W
dbopMUpOBaHHUE HCCIEIOBATEIBCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHSA KaK pe3yjbTaTa WU3YUCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMHpoBaHUE MPECTABICHUN O POJIM (PU3UKH ISl PA3BUTUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE TMpPEACTaBICHUI O  BO3MOXKHBIX cdepax  Oynaymiei
npoeCCUOHANIBHON JEATEIbHOCTU, CBSI3aHHOUW ¢ (PU3UKOM, MOJTOTOBKA
K JaJbHeHIIeMy 0Oy4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTrKeHHE ATUX IEJIed MPOrpaMMBI 10 (U3WKE HAa YPOBHE OCHOBHOTO
oO1iero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a/]ay:

npuoOpeTeHne 3HaHWKW O JWCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JCKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MpUOOpPETEHNE YMEHHUM OMMCHIBATh U OOBACHITH GU3HUECKHUE SIBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOGHHE METOJIOB PEIICHHs TMPOCTEUIIUX pacy€THBIX 3a7ad C
UCTIOJIb30BaHUEM duznyeckux MoJIeTieH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHU HAOI0NaTh MPUPOIHBIC SIBICHUS U BBITIOJIHATH
OTIBITHI, Ta00paTOPHBIE PaOOTHI M IKCIIEPUMEHTATBHBIE UCCIICTOBAHMSI C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHOOPOB;

OCBOEHHE NMPUEMOB pabOThI ¢ MH(POpMaLUen (PU3NIECKOTO COAEepHKAHUS,
BKJItOYasi THPOPMAIIHIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKHU, aHATIN3
U KPUTHYECKOE OLIEHUBAaHUE UH(POPMAIIIH;

3HAKOMCTBO cO  cdepamMu  TPOQPECCHOHATBLHON  JIEATEILHOCTH,
CBA3aHHBIMM C  (U3UKOH, UM  COBPEMEHHBIMH  TEXHOJOTHUSIMU,
OCHOBAaHHBIMHU Ha JIOCTIKEHUAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIii YpPOBEHb) HA YPOBHE OCHOBHOTO OOILETrO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZCIIO), B
8 kimacce — 68 yacoB (2 vaca B Heaemwo), B 9 kmacce — 102 ygaca (3 4daca B
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HEJICITIO).

[TpennaraeMslii B mporpaMmme o Gpu3nKe rnepeueHs J1abopaTOPHBIX padOT U
ONBITOB HOCHUT PEKOMEHAATEIbHBIA XapaKTep, YYHTCNb JelIaeT BBIOOD
IIPOBEJCHUS J1aO0OPAaTOPHBIX pPa0dOT W OINBITOB C YYETOM WHIUBUAYATBHBIX
OCOOCHHOCTEW  OOydJaroIMXCsS, CIOHCKAa OKCIICPUMEHTAILHBIX  3aJaHUM,
npeaaracMbIX B paMKax OCHOBHOTO rOCYJapCTBEHHOTO dK3aMeHa 10 (hHU3HKE.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o npupope. SABneHus npuponbl. OU3NUECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbl. M3Mepenue ¢usznueckux enuyuH. Ouznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢wusuka u Jpyrue €cCTEeCTBEHHbIE HAyKU H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUYHBIM METOJ| MO3HAHUS: HAOJIOJCHHE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE THUIOTE3, OHKCIEPUMEHT MO MPOBEPKE THUIIOTE3,
oObsicHeHHe Ha0mogaeMoro sBieHusa. OmnucaHue ¢GU3UYECKUX SBJICHUN C
MIOMOIIBIO MOJIEJICH.

Jlemoncmpayuu.

1. MexaHu4deckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHUSL.

2. ®duznueckue NpubOpPHI U MpoLeIypa IPAMBIX U3MEPEHUN aHaJIOTOBBIM

¥ U (GPOBBIM MPUOOPOM.
Jlabopamopnvie pabomel u onvimel.
1. OmpeneneHue NEHbI IeEHUS MIKAIbl U3MEPUTEIBHOTO TTpHdopa.
2. M3MepeHue pacCTOAHUM.
3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEA.
4. OmnpeneneHue pa3MepoOB MajlbIX TE.
5. M3mepenue TeMmrmeparypbl IpU MOMOIIM >KUAKOCTHOIO TEPMOMETpPA U
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THUIOTE3bI: TAILHOCTD MOJIETA
HiapyuKa, IMyHOIEHHOTO TOPU30HTAILHO, TeM OoJibllie, 4YeM OoJiblIe
BBICOTA TTyCKa.

Paznen 2. IlepBoHayajibHbIEe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmwxenue wyactuil BemiectBa. CBsI3b CKOPOCTH JIBHOKEHHUS YACTHI[ C
temriepatypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzanmoselicTBre qacTuil
BEILIECTBA: MPUTHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUJKOCTEH U TBEPIBIX
(kpuCcTaIIMYeCcKux) Ted. B3auMoCBs3b MEXKIy CBOMCTBAMM BEUIECTB B Pa3HbIX
arperaTHbpIX  COCTOSIHUSIX M HMX  aTOMHO-MOJIEKYJSIPHBIM ~ CTPOEHHUEM.
Oco0eHHOCTH arperaTHhIX COCTOSTHUM BOJIBI.



Hemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO JABUKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBiieHUN, OOBACHSIONIMXCS  MNPUTSHKEHUEM — WUIU

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM pAI0B (C HUCIHOJIb30BAaHUEM

dboTtorpaduii).
2. OmnbITHI 10 HAOJIOACHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHUe U B3aUMOAEMCTBHE TeJl.
Mexanudeckoe IBM)XKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE [IBHXKECHHE.
Ckopoctb. CpenHsisi CKOpOCTh IPM HEPABHOMEPHOM JIBWKEHHMH. Pacuér nytu n
BPEMEHU JIBUKEHHUSI.
SIBnenne wHepnuu. 3aKOH MHEPUUH. B3auMOJenCTBUE TEN KAK MPUYMHA
U3MEHEHUS] CKOpPOCTH JABWXKEHHUS Teln. Macca Kak Mepa HHEPTHOCTU Tea.
[InotHOoCTh BemecTBa. CBs3b MJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHHIIE
o0BnEMa BelecTna.
Cuia Kak XxapakTepucTUKa B3auMojiecTBus Tesl. Cuia ynpyrocTy U 3aKoH
['yka. U3MepeHune cuiibl ¢ MOMOIIbIO JUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUIIA
TsokecTd. Cuila TsDKeCcTM Ha JApyrux IuiaHerax. Bec Tema. HeecomocTs.
CnoxeHue cuil, HampaBJIEHHBIX MO OAHOW mpsiMoi. PaBHOAeHCTBYIOIIasi CHIL
Cuna Ttpenus. TpeHue CKOJBXKEHUS M TPEHHE IOKOsA. TpeHue B mpupone u
TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHue MexaHMYeCKOro JIBHKEHHUS TeNa.
2. M3MepeHune CKOpOCTH NPSMOJUHENHOTO ABUKECHUS.
3. HaGmionenue siBeHus MHEPIUH.
4. HaOmroneHre u3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMOJCHCTBUIO TEI.
6. CloXeHue Cuil, HallpaBJIeHHBIX MO OJHOU MPSMOH.
Jlabopamopnsie pabomel u onvimel.
1. OmpenenieHHE CKOPOCTM PaBHOMEPHOTO JBIKEHHMS (IIapuKa B
YKUJIKOCTH, MOJICNTN AJIEKTPUUECKOTO aBTOMOOUJIS U TakK Jiajiee).

2. Ompenenenuie cpeHEN CKOPOCTU CKOJIbKEHUSI OpyCKa WM IIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

4. OmBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTshKeHUs (edopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.
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5.

OMNBITEI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI TPECHHUS CKOJIBKCHUS
OT Beca TeJia U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbBIICHHUS M YBEJIWYeHUs HaBieHus. JlaBieHue
raza. 3aBUCUMOCTb JaBJieHUs Tra3za oT o00béma, Temreparypsl. [lepengauda
JABJICHUS TBEPABIMU TEJIaMM, >KUAKOCTIMU M razamu. 3akoH Ilackans.
[THeBMaTHUeCcKre MAalIWHBL. 3aBUCHUMOCTH JABJICHUS XUAKOCTU OT TIIyOHHBI.
['uppocrarnueckuit mapagokc. CoobOmiaromuecss cocyabl. [uapaBiuueckue
MEXaHHU3MBI.

AtMocdepa 3emnn u atMocepHoe aaBiieHue. [IpuunHbl CylecTBOBaHUS
BO3AyIIHON 00onouku 3emid. OnbiT Toppuuemiu. MU3mepenue armochepHoro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOrO NaBJICHHUSI OT BBICOTHI HAaJl YPOBHEM
Mops. [Ipubops! 111 u3MepeHus aTMOoc(hepHOro TaBICHHUS.

JleiicTBHEe KUAKOCTH M Ta3a Ha MOIPYKEHHOE B HUX  TEJO.
BreitankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. I[lnaBanuwe Tern.
BosnyxomnnaBanue.

Jlemoncmpayuu.

o Uk w NP

N

3aBUCHUMOCTbH JABJICHUS ra3a OT TeEMIEPaTyphbl.

Ilepenayda naBiieHUS )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTD BBITAJIKHWBAIOIICH CHIIBI OT 00BbEéMa MOTPYKEHHOM YacTh
TeJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcioBue T1UIaBaHWs TEN: IUJIABAaHUE WM TOTPYKEHHUE TEl B
3aBUCUMOCTH OT COOTHOIICHUS MIIOTHOCTEH Tea U KUJIKOCTH.

Jlabopamopnsie pabomel u onvimel.

1.

Uccnenosanue 3aBUCHUMOCTHM Beca Tejla B Boje OT 00BéMma
IIOrPYKEHHOM B )KUIAKOCTB YaCTH Tea.

OnpeneneHue BBITAIKMBAIONIEH CWJIBI, JCHCTBYIOIIEWM Ha Teo,
[IOrPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIEH CHWIIBI, AEHUCTBYIOIIEH Ha
TEJIO0 B KUJIKOCTH, OT MacChl TeJia.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIICH CHIIBI,
NEHCTBYIOIIEH Ha TeIO0 B JKUAKOCTH, OT OO0BEMA MOTPYKEHHOU B
JKMJIKOCTh YaCTH TeJla U OT IJIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WIA KOHCTPYMPOBAHUE JIOAKH W
OIpeJIeNIEHUE €€ TPYy30MOABEMHOCTH.
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Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHus pblyara. IlpumeHeHue mnpaBuiaa paBHOBECHs pbluara K OJIOKY.
«3omotroe mpaBwio» Mexanuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuneTuueckas M NOTEHIMAIbHAs SHEPTHUs.
[TpeBpamieHre OAHOrO BUAA MEXaHUYECKOM DSHEPrMH B JApPyrod. 3akoH
COXPAHEHUs YPHEPTUH B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHUS [IPH PABHOMEPHOM JIBHXKEHUU TeJla

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yueHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUH.
8 KUIACC

Pa3zgeu 6. TenuioBbie siBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOPUU CTPOECHUS
BelecTsa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.

Mopenu TBEPAOrO, >KUAKOrO M ra3000pa3HOr0 COCTOSHHMM BeIlECTBa.
Kpucrammueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ia30B, )KUIKOCTEH
U TBEPABIX TEJl HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO--KUHETUYECKON TEOPHH.
CMaurBaHMe U KaNWUIIPHBIE sIBIEHUS. TeroBoe pacliupeHue 1 CKaTue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBUYKEHUS
yactull. BuyTtpenHsas sHeprus. CrocoObl M3MEHEHHsI BHYTPEHHEH HHEPruu:
Terjionepesaya M coBepuleHHe  padoTel.  Buael  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYEHHUE.

KonudectBo TemnoTsl. Y aenpHas TEMIOEMKOCTh BelecTBa. Termmoo0MeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemuioBoro OanaHca. IlnaBnenune w
OTBEpJICBAHME KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAs TEIJIOTA TUIABJICHUS.
[TapooOpa3oBanue u koHaeHcanus. Mcnapenne. Kunenue. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPaTypbl KHIIEHUS OT aTMOC(EpPHOTO
JTABJICHUS.

BiaxxHocTs BO3ayXa.

OHeprus TOILIMBA. Y eNbHAas TEIUIOTa CrOPaHusl.
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[Mpunuumner pabotsl TemnoBbix asurateneit KIIJ TeroBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© ® N o

HaGmroienre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnronenue siBeHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HaOGmroieHre TenioBoro pacuimpeHus Ted.

M3MeHeHne 1aBieHUs Tra3a NPy U3MEHEHUH 00bEMa W HarpeBaHUU WITU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxnaxJaeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIaAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJIECHUU.
13.

Mopenn TemIOBbIX ABUTaTEIICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITh IO HAOIIOJCHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThI, IEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka THIOTE3bl JUHEHHOW 3aBHCUMOCTH JJIMHBI CTOJIOMKA
KHUIKOCTH B TEPMOMETPUIECCKOMN TPyOKE OT TeMITepaTyphI.
HaOmronenne wu3MeHEHHMsT BHYTpPEHHEH SHEprud Teja B pPe3ysbTare
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanue siBIeHUs] TEIJIOOOMEHA MPU CMEIIMBAHUM XOJOJHOU U
ropsiyer BOJIBL.

OnpeneneHue KOJMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM TpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.
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Onextpuzanus Ten. J[Ba poaa 3ieKTpUUECKUX 3apAnoB. BzanmmonelicTue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aWMOJICUCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIaMU).

Onekrpuyeckoe nosie. Hanpsok€HHOCTH 3nexTpudeckoro nosst. [IpuHoummn
CYINEPHO3ULIMU AEKTPUIECKUX IM0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocutenn »nekTpUUECKUX 3apsaoB. OJIEMEHTAPHBIA 3JIEKTPUUYECKUN
3apsin. Ctpoenue atoma. [IpoBONHMKH M JTUAJEKTPUKU. 3aKOH COXpAHEHUS
IIEKTPUYECKOTO 3apsija.

ONEeKTpUYECKUA TOK. YCJIOBHUS CYLIECCTBOBAHHUSA DJIEKTPUYECKOTO TOKA.
VICTOYHUKN TMOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cuna  TOKa. DIJEKTPUYECKOE  HANPSHKEHUE.
ConpoTuBIIeHHE TPOBOIHUKA. Y IEJIBHOE CONPOTUBIIEHUE BelecTBa. 3akoH OMa
Uil yyactka uenu. llocienoBaTenbHOe W NApaJUIENbHOE  COCAMHEHHE
IPOBOJTHUKOB.

Pabota M MOIIHOCTH 3JIEKTpHUYECKOrO0 TOKa. 3akoH Jlxoyns—Jlenma.
OneKkTpuyecKue LEeNu W MOTPEOUTENN DSIEKTPUYECKOM HHEPruM B OBITY.
KopoTkoe 3aMbIkaHueE.

[ToctostHHBIE ~ MarHUTHl. B3anMOAENCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe none. MarHuTHoe mone 3eMJIM M €ro 3HAa4eHWe Ui JKU3HU Ha
3emne. OnbIT Opcrena. MarHuTHOE TOJIE AIEKTPUUYECKOro Toka. IIpumeHenune
AJIIEKTPOMAarHUTOB B TEXHHKE. J[eiCTBME MArHUTHOTO MOJII HAa IPOBOJHUK C
TOKOM. DneKTpoABUTaTelb IOCTOSIHHOT'O TOKaA. Hcnons3zoBanue
AJIEKTPOJBUTATENEN B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel Dapanes. fIBneHne >IEeKTpOMAarHUTHOW HWHAYKUMU. I[IpaBuio
Jlenua. OnextporeHeparop. CrnocoObl MOTYyYEHHUS HIEKTPUUECKOW HHEPTUH.
DNEeKTPOCTaHIIMK HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHU.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pojia JIEKTPUUECKHX 3apsJI0B U B3aMMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.

MonenupoBaHU€e CUIIOBBIX JIMHUHN JIEKTPUUECKOTO IOJIS.
M cTOYHMKM IOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHM TOK B JKUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U R W DN e
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mMepeHue CHIIbl TOKa aMIIEPMETPOM.

W3mepeHne 3eKTpUIeCKOr0O HANPSKEHNS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anMozeiicTBUE IOCTOSHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs NOJI0OCOB MarHNTA.
MopaenupoBaHue MarHUTHBIX NIOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIeKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DNEKTPOABUTATENb NOCTOSHHOIO TOKA.

HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW WHIYKIUU.

OmneiTer apanest.

3aBUCUMOCTDh HAIIPABJIEHUS WHAYKIMOHHOIO TOKAa OT YCIIOBUH €ro
BO3HUKHOBEHU.

DIJIEKTPOTE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u kb w

10.
11.

12.

13.
14.

OnpITEl 1O HAOMIOACHUIO SJICKTPU3AIMHU TeN HWHAYKIHEW W TIpu
COIPUKOCHOBEHUH.

HccnenoBanue nAEWCTBUS 3JEKTPUUECKOTO IMOJII HA TPOBOJHUKH H
TUDIIEKTPHUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
W3mepeHnne u peryIupoBaHue CUJIbl TOKA.

W3mepenue U peryiupoBaHue HAPsHKEHUS.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO Y€pe3 Pe3UCTOp, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OmBITHI, JIEMOHCTPHUPYIOIINE 3aBHCHUMOCTD AIIEKTPUIECKOTO
COINPOTHBIIEHUS] MPOBOJHUKA OT €ro JJUHBI, IUIOMAIU MONEPEYHOro
CEUEHUs U MaTepuana.

[TpoBepka mpaBWiIa CIOKEHUS HANPSOKEHUH TIPU MOCIEI0BATEILHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia AJisg CHJIBI TOKa MPH TMapauIeTbHOM COCAUHEHHH
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYILIET0 Yepe3 Pe3UCTOp.
OmnpeneneHre MOIIHOCTH DJIEKTPUYECKOTO TOKAa, BBIICISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHiTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
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15. I3ydyeHne MarHuTHOrO TIOJs MOCTOSIHHBIX MAarHUTOB MPU  HX
00BbEIMHEHUH U Pa3/ICIICHUN.

16. UccnenoBanne JEWCTBUSA DJIEKTPUYECKOIO TOKA HA MArHUTHYIO
CTPEJIKY.

17. OOBITBI, AEMOHCTPUPYIOUIME 3aBUCUMOCTH CHJIbI B3aHMMOJEHCTBUSA
KaTylIKM ¢ TOKOM M MarHuta OT CHJIbI TOKA W HAIpPaBJIICHUSA TOKA B
KaTyIIKe.

18. MI3yueHue AeicTBUS MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUraTesibHOM YCTaHOBKHU.

21. OnbBITBI MO MCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOW WHIYKIIWU:
VCCIICIOBAHNE M3MECHEHUN 3HAYEHUS W HANPABJICHUS WHIYKIIMOHHOTO

TOKA.
9 KITACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe nBHKeHHE. MarepuanbHas Touka. Cucrema oTcyéra.
OTHOCHUTEIBHOCTh MEXAHMYECKOI0 JBHKEHHsA. PaBHOMEpHOE MPSMOIMHENHOE
nBmkeHue. HepaBHOMepHOe mnpsmoiiMHEMHOe  ABWKeHue. CpeaHss H
MTHOBEHHAs! CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOe NpsMOiMHEHHOe IBuxkeHue. CBoOOAHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE nBHXKEHME 1O OKpyx)HOCTH. [lepnon u yactota oOpaleHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBbiii 3akoH HproroHa. Bropoit 3axkoH Herorona. Tpetuit 3axkoH
Herorona. IIpuHmn cyneprno3suunu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMSs: cujia TPEHHUS! CKOJbXKEHUS,
CuJia TPEHUS MTOKOs, IPYTUE BUABI TPEHHUS.

Cuiia TSOKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. JImxenue maner Bokpyr Counnina. IlepBas kocMuueckasi CKOPOCTb.
HeBecoMmocTh 1 neperpysku.

PaBHOBecue maTepuanbHOi ToOukH. AOCOMIOTHO TBEPI0E Teso. PaBHOBecHe
TBEPIIOTO TeJIa C 3aKPEIUIEHHOW OChIO BpamieHusa. MomeHT cumbl. LleHtp
TSKECTH.

Nmnynsce Tena. U3menenue umirynbca. Mmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexannyeckasi pabota ¥ MOIIHOCTh. PaboTa cum TsKecTH, YNpyroctw,
TpeHusi. CBsi3b dHepruu U paboThl. [loTeHIManbHAs SHEPrUs Teja, MOAHSITOrO
HaJl TMOBEPXHOCTBhIO 3eMid. lloTeHuumanpHass SHEpPrusi CKaToOM MpPY>KUHBI.

12



Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUH. 3aKOH COXPAHEHUS
MEXaHHYECKOU JHEPTUH.
Jemoncmpayuu.

1.

o u kAW

9.

10.
11.
12.
13.
14.
15.
16.

HabGnrogenne MexaHM4eCKOTO JBUKEHHUS Tejla OTHOCUTENIBHO Pa3HbIX
TEeJI OTCUETa.

CpaBHEHHE MyTeW M TPACKTOPUU IBHUKEHHUS OJHOTO M TOTO XKE Tena
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mMepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.
Habmroienue nBU>KeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MeXaHWYECKUX SBJICHHM, MNPOUCXOIAIIUX B CHUCTEME
orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHKCHUH
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTBH YCKOPEHHS Tea OT MACChI TeJa U JAECUCTBYIOIIEH HA HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3MeHeHne Beca Tesa IMpu yCKOPEHHOM JBHKECHUH.

IIepenaua uMmiryJsibca mpu B3aUMOJIECHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre NMITYJIbCA MPU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHue uMITyJIbca Npu adCOJIIOTHO YIPYTOM B3aUMOJACHCTBUU.
HabroieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX PU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHWYECKOM DHHEPruuM IpU JBWXKCHUM Tella I0A
JNEUCTBUEM IIPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTpynpoBaHue TpakTa Jijisi pa3roHa M JajdbHEUIIIEro paBHOMEPHOTO
JBH>KCHUS IAPUKA WIIH TEIEKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa W JIBUXKCHUS
1IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tela MPU PaBHOYCKOPEHHOM JBMXKEHHH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBMXKEHUU 0O€3
HayaJbHON CKOPOCTH IMYTHU OTHOCSITCS KaK psAJl HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUSI OT CHJIbI
HOPMAaJIbHOTO JABJICHHUS.
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Omnpenenenne kodhGUIEEHTa TPEHUS CKOTBKCHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenne padOThHI CUIIBI TPEHUS IPH PABHOMEPHOM JBUKEHUH TEJA
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpeenenue pabOThl CUJIBI  YNPYTOCTH MpU TOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarensHoe nBukeHue. OCHOBHBbIE XapaKTEPUCTUKU KOJICOAHUI:
MEepUoJ, 4YacToTa, amIUIUTyAd. MaTeMaTH4eCKUd W MPYKUHHBIM MasTHUKH.
[IpeBpailieHne 3HEPrun Npyu KojieOaTeIbHOM JBUKCHUH.

3aryxatomme KojeOaHus. BpiHykneHHble — kosieOaHusA.  Pe3onaHc.
Mexannueckue BOJHBIL. (CBoWiCcTBAa MeXaHWYECKMX BOJH. IIpomonbHbiE |
nonepeyHbie BOJHBI. JlJIMHA BOJHBI M CKOPOCTh €€ paclpOCTPaHEHHS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xoneOaHHUM Ten MOJ NEWCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJICOAaHUM U pe30HaHCa.
PacnipocTpanenue npo10bHBIX M MOMEPEYHBIX BOJIH (HA MOJIETIN).
Habmrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUM PE30OHAHC.

o Uk~ W N

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHne 4YacTOTHI W TEpUOJAa KOJIEOAHUNH MaTEMaTHYECKOTO
MasiTHUKA.

2. Ompepenenuie 4acTOThl U IEPHOJa KOIeOaHU! MPYKUHHOTO MAaSTHUKA.

3. UccnenoBanue 3aBUCHUMOCTH TEpUOJa KOJEOAHHM MOJBEMIEHHOTO K
HUTHU I'py3a OT JJIUHBI HUTH.

4. VccnemoBanue 3aBUCHMOCTH TIEepHOJa KoJeOaHUN MPYKHUHHOTO
MasiTHUKA OT MacChl Ipy3a.

5. IIpoBepka HE3aBMCUMOCTH TeproAa KoJieOaHUM TIpy3a, MOJBEIICHHOTO
K HUTH, OT MaccChl rpy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH TEpHOJa  KOJIeOaHUN
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. U3MmepeHue yckopeHus: cBOOOIHOTO NaJeHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
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DNeKTpOMarHuTHOE ToJIe.  DJIEKTPOMAarHUTHbIE  BOJHBL.  CBOMCTBa
aneKTpoMarHuTHeIX BOJIH. Illkanma snexkrpoMarHuTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIleKTpoMarauTHas npupoja ceera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBbIO MOOUIBHOTO

tenedoHa.

Paszgea 11. CBeToBbIe SABJICHUS.

JlyueBas  Mmopmenp  cBera. Mcrounuku — cera.  [IpsmonuHeitHOe
pacnpoctpaHenue cBera. 3armeHuss ConHua u Jlynel. OTpakeHHe CBeTa.
[1mockoe 3epkano. 3aKOH OTPaXKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lonHoe BHyTpeHHEE
OTpaXeHHE cBeTa. VICronp30BaHWE TIOMHOTO BHYTPEHHETO OTPAXKECHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox nyuerr B nmH3e. OnTtuyeckas cucrema (oroarrapara,
MHKPOCKOINIa M Tejeckomna. ['J1a3 kKak onTuyeckas cucrema. biam3opykocTs H
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onwitel HptoTona. CrokeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

1. IIpsmonnHENHOE pacnpOCTPAHEHHUE CBETA.

2. OTpakeHue CBeTA.

3. Ilomyuenune w300pakeHU B TIJIOCKOM, BOTHYTOM U BBIMYKJIOM
3epKajax.

IIpenomiienue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XO0J 1y4Yer B pacCEenBaIOIIEH JIMH3E.

[Tomrydenue n300pakxeHUuid ¢ TOMOIIIBIO JIMH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Monenb riasa.

11. Pa3noxenue 06e5oro cBera B CIEKTP.

R N o ok

12. [Tonyuenue 6em0r0 CBETa IPH CIOKEHUH CBETAa PAa3HBIX I[BETOB.
Jlabopamopnsie padomul u onvimol.
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1. HccnepoBaHue 3aBUCHMOCTH yIila OTPaKEHHsI CBETOBOIO Jydya OT yrIjia
naJeHUsl.

2. M3ydeHue xapakTEpUCTHK U300pAKEHUS MPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH Yrja MPEJIOMIICHHS CBETOBOTO JIiyda OT
yIJIa MMAICHUS. HA TPAHULE «BO3IYX—CTEKIION.

4. TlomydeHne n300pakeHHI C MOMOIBIO COOUPAIOLIEH JTHUH3BI.
Omnpenenenne  (QOKyCHOTO  PAacCTOSHUSI W ONTHYECKOM  CHJIBI
coOuparoieH JTUH3bI.

6. OIBITBI IO PA3JI0KEHNIO OEJI0r0 CBETA B CIEKTP.

7. ONBITHI O BOCHPUATHUIO L[BETA MPEIMETOB MPU UX HAOIIOACHUM Yepes3
L[BETOBbIE (DUIIBTPBI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnsiTel Pesepdopna u nnanerapuas moaens aroma. Monens aroma bopa.

HcnyckaHue 1 MOTJIOIIEeHHe cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PanuoaktuBHOCTh. Anbda-, Oera- u ramma-usnydeHus. CrpoeHue
aToMHOrO sipa. HykinoHnHast Mmosiens aToMHOro siapa. M3oronsl. PannoakTuBHbie
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

AnepHble peakuuu. 3aKOHBI COXPaHEHHs 3apsA0BOIO M MacCOBOT'O YHCEI.
OHeprus cBsi3M aTOMHBIX saep. CBs3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus anep. Uctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. J[eMCTBHUS pagMOAKTHBHBIX W3IYYECHH HA KUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOIIEHUS.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIMX U3TYyUCHHI.

6. Perucrpanus uznydeHusi NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUM YACTHULBI [0 TOPMO3HOMY
nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IToBTOpPHUTEIHLHO-00001IAO U MOAYJIb.

[ToBTOpHUTENHEHO--00001IIaOIINIT MOJ1yJIb npeaHa3HaYeH TUISL
CUCTeMaTHU3allud ¢  OOOOILIEHUS MPEeIMETHOrO0 COJAEp)KaHUs U  OIbITA
JeSITEIbHOCTH, PUOOPETEHHOTO MPHU M3YyUYEHUU BCEro Kypca (PM3HKH, a TaKKe
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JUISL TIOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY MO (HU3UKE s
00yuJaronuxcs, BEIOPaBIINX ATOT YUYEOHBIN MpEaMET.

[Ipy u3ydyeHHH [IaHHOIO MOAYJS PEATU3YIOTCS M CUCTEMATU3HPYIOTCA
BUJbl JIEATEIBHOCTH, HA OCHOBE KOTOPBIX OOECIIEUMBACTCS JOCTUKEHHUE
OPEIMETHBIX M METalnpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToB OOyuYeHUs,
dbopMupyeTcsi ecTeCTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOGHUE HAayYHBIX METOJIOB
VCCJIEIOBAHUS SIBIICHUI PUPOJIBI U TEXHUKH, OBJIAJEHUE YMEHUSIMH OOBSCHATH
(buznyeckue sIBICHUS, IPUMEHSS MOJYYEHHbIE 3HAHUA, peliaTh 3aJadyd, B TOM
YHCJIe KAYECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMANBHO  NEATEJIBHOCTHBIM  XapakTep  JaHHOIO  pasjelia
peanu3yeTcs 3a CYET TOTO, YTO OOYUArOUIUECS BBIMOIHAIOT 33JJaHUs, B KOTOPBIX
UM TIpeJaraeTcs:

Ha OCHOBE IIOJYUYEHHBIX 3HAHMM pACIIO3HABAaThb M HAyYHO OOBSACHATH
¢duznyeckue BJICHUS B OKPY KaIOLIEH PUPOE U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAay4HbIE METOAbl UCCIEAOBaHUS (DPU3NYECKUX SIBJIICHUM, B
TOM YHCJIIE JJI IPOBEPKHU THIIOTE3 U MOITYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI HamOOJEE BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHH,  HalpuMep, MPAKTUYECKOTO  HUCIIOJIB30BAHUS  Pa3IMYHBIX
VCTOYHHKOB 3HEPIMM HAa OCHOBE 3aKOHA IPEBPAILEHUS U COXPAHEHUS BCEX
W3BECTHBIX BUJOB SHEPTHUU.
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INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne (¢Gu3MKM Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus

HAMpaBJICHO HAa JIOCTMKCHHE JIMYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

B pesynbrare wusydeHuss (GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro

oOpa3oBaHus y oOyyaronierocst 0y1yT chopMHUpPOBaHBI CIIETYIONINE JIMYHOCTHBIE
pe3ybTaThl B YACTH:

1) naTpMoOTHMYECKOr0 BOCTIMTAHUSA:

— TIPOSIBICHHE HWHTEpEeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit hu3nUecKoil HayKu;

— IEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;
2) rpaKJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTb K aKTHUBHOMY YYacTHIO B OOCYXXIEHUU OOIIECTBEHHO
3HAUUMBIX W OTHUYECKUX TPOOJIEM, CBA3AaHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN PUBUKY;

— OCO3HaHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B AESTEIbHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCTIPUATHE ICTETUUECKUX KAYeCTB (PU3NUECKON HAyKU: €€ TAPMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HAaHME IIEHHOCTH (U3MUECKOM HAYKH KaK MOIIHOTO WHCTPYMEHTa
ITIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUN, BAXKHENUIIEN COCTABIISIIOLIEH
KYJIbTYDBI;

— pa3BUTHE HAYYHOU JI0OO03HATETHLHOCTH, UHTEpECa K HCCIEI0BATENbCKOM
NEeSTENbHOCTH;

5) ¢dopMupoBaHusi KyJbTYpPbl 3A0pPOBbSI M  3MOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHWE IIEHHOCTU Oe30macHoro obpasza KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BOXKHOCTU NpPaBWJI 0OE30MAaCHOTO MOBEACHUS Ha
TpaHCTIOPTE, Ha JIOPOrax, ¢ NEKTPUUYECKUM U TEIUIOBBIM 000PY/I0BaHUEM B
JIOMalTHUX YCIIOBHUSIX;

— c(pOpMUPOBAHHOCTh HAaBbIKA PEQIIEKCUU, MPU3HAHHME CBOETO IpaBa Ha
OIIMOKY M TAKOI'o e Mpasa y APYyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— aKTHMBHOE YYacCTHE€ B PEIICHUM NPAKTUYECKUX 3aJad (B pamMKax CEMbH,

o0pa3oBaTeNbHON OpraHu3allKi, TOpoJa, Kpas) TEXHOJIOTHYECKON U
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COIMAIBHON HAIMPAaBIEHHOCTH, TPEOYIOMUX B TOM YHCIE U (U3HUECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHEHTalMs Ha MPUMEHCHHE (DU3NYECKUX 3HAHUU JJIA PEIICHUs 3a7ay B
00JIaCTH OKpY’>KaIOWIe cpenbl, MIaHUPOBAHUS IOCTYIIKOB M OILICHKH HX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHHE TN00ATHHOIO XapaKTepa dKOJIOTHYECKUX MPoOJieM U MyTel ux
pelieHus;

e 8) ajanTauuu K U3MEHSIIOUMIMMCS YCJIOBUSAM COUMAJIBLHOM U NMPUPOTHOMI
cpeabl:

e — MOTPEOHOCTHh BO B3aMMOJECUCTBUU IPHU BBIMOJHEHUH HCCICIOBAHUN U
MPOEKTOB (DU3NYECKON HANpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM

APYTHX;

e — TIOBBINICHWE YPOBHS CBOEH KOMIETCHTHOCTH 4Yepe3 MPAKTHIECCKYIO
TESATETHHOCTD;

e — TMOTPEOHOCT, B (OPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM YHCIIE
dbopMyIMpOBaTh HWIEH, TOHATHSA, THUMOTE3bl O (PU3MUECKUX OO0BEKTaX M
SIBJICHUSX

e — OCO3HaHWEC ACHUIMTOB COOCTBEHHBIX 3HAHWUW W KOMIICTCHTHOCTEH B
o0nacTu GU3HKHY;

e — IUIAHUPOBAHWE CBOETO Pa3BUTHSA B NMPHUOOPETEHUU HOBBIX (DH3UUCCKUX
3HAHUI;

e — CTpPEMJICHHE AaHAJIM3UPOBATh W BBIABIATH B3aUMOCBS3H IIPHUPOJIHI,

oOImecTBa M SKOHOMHUKH, B TOM YHCJE C HCIOJb30BAaHUEM (PU3HMUCCKUX
3HAHUM;

e — OLIEHKA CBOUX JECWCTBHM C Y4YETOM BIIMSHHUS Ha OKPYXKAIOLIYHO Cpeny,
BO3MO>KHBIX I'JI00AJBHBIX ITOCIIEICTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbTare ocBoeHus mporpaMmbl 10 (PU3MKE HA YPOBHE OCHOBHOTO
oOmero  oOpazoBanusi y  oOyuwaromierocss  Oyayr  copMUpOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOUAIOIITHE M03HABaTENIbHBIC
yHHUBEpCaJbHble YyueOHbIE JACWCTBUA, KOMMYHHKATHBHBIE YHHBEpPCAIbHbBIC
y4eOHbIe ACHCTBHUSI, PETYIATUBHBIE YHUBEPCATbHbIE YUeOHBIE JEHCTBHS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
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Ba3oBble JJornueckue 1eiicTBUA:

BBEISIBIIAT M XapaKTEpU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KilacCU(UKAIIMU, OCHOBAHUS
J1s1 0000IIEHNS ¥ CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUYHS B pPaccMaTPUBACMBIX
dakTax, OaHHBIX ¥ HAONIOACHUSAX, OTHOCSIIMXCS K (U3HUICCKUM
SIBJICHUSIM;

BBISIBJIITh IPUUMHHO--CJICJICTBEHHBIE CBSI3U MIPU U3YUYEHUU (PU3UUECKHUX
SBJICHMM ¥  TIPOLIECCOB, JelaTh BBIBOJBI C  HCIOJIb30BAHUEM
JMEAYKTUBHBIX ¥ WHAYKTUBHBIX YMO3AaKIIOUCHUH, BBIABUTATh THIOTE3BI
0 B3aUMOCBS3SX (PU3UUECKHUX BEITNINH;

CaMOCTOATENILHO BBIOMpATh CMOCO0 pelieHus y4eOHoU Qu3nyeckomn
3a/1auu (CpaBHEHHME HECKOJIbKUX BapUAHTOB PEIICHUS, BEIOOp Hauboliee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATCIIBCKUHA ~ WHCTPYMEHT
MO3HAHUS,

MPOBOJUTH TI0O CAMOCTOSITEIbBHO COCTaBJICHHOMY IUJIaHY  OIIBIT,
HECJIOXKHBI (PU3NYECKHIl HKCIIEPUMEHT, HEOOJBIIOE MCCIEeI0BAHNE
(bU3UYECKOro SIBJICHUS;

OIICHMBaTh Ha TMPUMEHUMOCTb H JOCTOBEPHOCTh HWH(MOPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;
CaMOCTOSITeIbHO  (hOopMyIHpoBaTh  OOOOIEHHWS ©  BBIBOABI IO
pe3yabTaTaM NpoBEIEHHOTO HAOIIOACHMS, OTBITA, UCCIICIOBAHMS;
MPOTHO3WPOBATh BO3MOXXHOE JalbHEHIIEe pa3BUTHE (PU3HUECKHUX
MPOIIECCOB, a TAKXE BBIJIBUTATh MPEANOIOKEHUS 00 WX pPa3BUTHUU B
HOBBIX yCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

NPUMEHSTH Pa3IMYHbIE METO/bI, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE
1 0TOOpE MH(pOpPMAIUU WU JAaHHBIX ¢ YYETOM NPEIJIOKEHHON y4eOHOM
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBAaTh, CUCTEMATU3HPOBATH " MHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHUS,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIBbHYIO (OpMYy IpEnCTaBICHUS
uHbOpMallMl M WJUIIOCTPUPOBATH peLIaeMble 3aJaud HECIO0KHBIMU
CXeMaMHu, IuarpaMMaMu, HTHOU TrpadUKoi U X KOMOMHALIUSAMHU.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:
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B X0/ie OOCYKJeHHsS y4eOHOro MaTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYkKIaeMOil TeMbI
Y BBICKA3bIBaTh UJIEH, HALICJIICHHBIE HA PEIICHUE 3aa4d U MOJIepKAHUE
OJ1arokenaTeIbHOCTH OOIIICHNUS;

COIMOCTAaBIISATh CBOM CYXKJEHUSI C CYXXICHUSMU JPYTUX YYACTHUKOB
Jranora, oOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJMYHO TPEACTABIATh PE3YJbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO
OTbITa (IKCIEPUMEHTA, UCCIICIOBAHUS, IPOEKTA);

IIOHMMAaTh M  WCHOJb30BaThb  INPEUMYLIECTBA  KOMAaHIHOW U
WHIUBUIYAIIbHOM pabOThl TpPH PEIICHUHM KOHKPETHOW (PU3NUYECKON
poOJIEMBI;

IPUHUMATh [EJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH
NeHCTBUS MO €€ JOCTHKEHHUIO: paclpelessTh poJid, O00CyXAaTh
MPOIIECChl M Pe3yJIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUSA
HECKOJILKMX JIFOJICH;

BBINIOJIHATH CBOIO YacTh paOOThI, TOCTUTasl KAUECTBEHHOI'O pe3yJibTara
[0 CBOEMY HAIIPaBJIEHUIO U KOOPJIWHHUPYS CBOM JIEUCTBHS C JIPYTUMU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kay€CTBO CBOETO BKJIaJla B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBbHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOIEHCTBHUS.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIAATH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOIINX
JUISL perieHust GU3nYecKuX 3HaHUM;

OpPUEHTUPOBATHCS B PAa3JIMYHBIX TMOAXOAAX MPUHATUS PEUICHUI
(MHAUMBUyaTbHOE, IPUHATHE PEIICHUST B TPYIIE, IPUHSATUE PEIICHUN
rpynmnow);

CaMOCTOSATENILHO COCTABJISITh QJITOPUTM pelieHUs (PU3NYECKON 3amaduu
WM IUIAHA WCCIEOOBAaHMS C YYETOM HMMEKIOIIUXCS pPECypcoB H
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBaTh  IpejJiaracMbie
BAPUAHTHI PELICHHUI;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTb AaACKBATHYIO OILCHKY CHUTyalud MW IIpejiaratb I1JIaH e€
HN3MCHCHHUMA,
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OOBSICHATh TPUYUHBI JOCTIDKEHUS (HEJAOCTHXKCHUS) PE3yJIbTaTOB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JEATEIBHOCTD (B TOM YHUCIIE B XOJI BBIIOJHEHUS
(U3NYECKOTO UCCIENOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, U3MEHUBIIUXCS CHUTyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTh ce0s1 HA MECTO APYTOro YEJIOBEKa B XOJ€E CIIOPA WIH TUCKYCCUH
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYTroOro;
pU3HaBaTh CBOE MPABO HA OLIMOKY MpHU PEIICHWU (PU3UYECKUX 33134
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 7 KJjacce MNpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUINA:

UCIIOJIb30BaTh TMOHATHA: (U3MYECKUE W XHUMHUYECKHE SIBJICHUA,
HaOFOICHNE, DKCIIEPUMEHT, MOJCIb, TUIIOTE3a, CAMHUIB (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKyJla, arperaTHble COCTOSTHUS BeliecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEHCTBYIOIIAS
cwia, gedopmarus  (ympyras, —IUIacTHYecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarth siBieHus (auddy3usi, TEI0BOE ABUKEHUE YaCTHI] BEIIECTRA,
paBHOMEpPHOE JBWIKEHWE, HEPaBHOMEPHOE [IBIDKCHUE, WHEPIIHS,
B3aMMOJICUCTBHUE TeJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OChIO
BpalcHus, Tiepenada JaBiICHUS TBEPABIMH TEJIaMH, YKUIKOCTIMU H
razamu, armMoc(epHoe [daBlieHWE, IUTABAaHHWE Tell, MPEBPAIICHUS
MEXaHUYECKON DHEPTUH) IO OMHCAHUIO WX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUC;
pacro3HaBaTh MPOSBICHWE W3YUYEHHBIX (U3MYECKUX SIBICHUN B
OKpY’KaloleM MHUpE, B TOM 4YHCIIe (U3UYCCKUE SIBICHHUS B TMPHUPOJIE:
MPUMEPBI IBIKCHUS C Pa3IMYHBIMUA CKOPOCTSIMHU B KMBOW W HEKUBOUH
npupoje, NEHCTBUE CUIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JaBJICHUS Ha KMBOW OpPTaHW3M, TUIABaHUE PHIO, phIuaru
B TeJE YeJIIOBEKa, MPHU 3TOM IMEPEBOAWTHh MPAKTHYECKYIO 3aaady B
y4eOHYI0, BBIICIISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX
SIBJICHUU
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ONKCHIBAaTh HW3YYCHHBIC CBOWCTBA Tel H (DU3MUECKHE SBICHUS,
UCTHIONB3Ysl  (U3MYECKHE BENUYMHBI (Macca, O0O0BEM, IUIOTHOCTH
BEILECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIAa YIPYTOCTH,
CWJIa TSDKECTH, BEC Teja, CHJIa TPEHUs, JaBieHue (TBEPIOro Teia,
KUJKOCTH, Tas3a), BbITAJKHUBAIOUIAs CHJIA, MEXaHHW4yeckas padoTa,
MOIIIHOCTh, TUICYO CHJIBI, MOMEHT CHJIbI, KOA()(PHUIIUEHT IOIE3HOTO
JNEHUCTBUS MEXaHU3MOB, KHHETUYECKAsl U MOTEHIMAIbHAS SHEPTHUS ), IPU
OMMCAHUM MPABUIBLHO TPAKTOBATH (PU3UUYECKUN CMBICI HCIOJIB3YEMbIX
BEJIMYMH, X 0003HAYCHUS U €AUHUIBI (PU3NUYECKUX BEJIIMYUH, HAXOIUTh
(bopMyJIbl, CBA3BIBAIONIUE JIaHHYIO (DU3UYECKYI0 BEIMYUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH FPAPUKHA U3yUYEHHBIX 3aBUCUMOCTEN (PU3NYECKHUX
BEJIUYUH,;

XapaKTepU30BaTh CBOICTBa Tel, (PU3NYECKUE SBJICHUS M MPOLECCHI,
UCIIOJIb3YSl TIPAaBUIIA CIIOKEHUSI CUIT (BJI0JIb OJTHOM MPsiMOiN), 3aKkoH ['yka,
3akoH [lackamsa, 3akoH Apxumesna, IpPaBWIO PABHOBECUS pblyara
(6;moka), «30JI0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXpPaHCHUS
MEXaHUYECKON APHEPruu, MpU 3TOM AaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3UYECKHE SBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM
Yyuciae M B KOHTEKCTE CHUTyallMid MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh MPUYMHHO--CIEICTBEHHBIE CBSA3U, CTPOUTH
oObsicHeHHE U3 1—2 JIOTMYecKuX IIaroB ¢ Onmopod Ha 1—2 M3y4eHHBIX
CBOMCTBA  (PU3MYECKUX  SABJICHHM, (U3MUECKMX  3aKOHA WU
3aKOHOMEPHOCTH;

peuiate pacu€THble 3amaud B 1—2 AEHCTBUA, HUCIOIB3YS 3aKOHBI H
dbopmyibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a
yCIOBUSL 3aJlayd  3alHChIBaTh KPaTKOE YCIOBHE, MOJACTABIATH
dbu3ndecKue BEIMYUHBI B (JOPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTH
CIIPABOYHbIE JaHHbIE, HEOOXOIUMBIE ISl PEIICHUs 3a]ay, OLICHUBATh
PEATUCTUYHOCTD MOJIYYeHHOU (PU3NYECKOI BETUYUHBI;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU
bu3NYeCKuX METOJOB, B ONHWCAHWHM HWCCIEAOBAHHS  BBIJCIATH
IIPOBEPSIEMOE MIPETIOI0KEHNE (rumoresy), pas3nuyaTh u
WHTEPHPETUPOBATH MOJYYEHHBIA PE3yibTaT, HAXOAUTh OIIMOKU B XOJI€
OMBITA, IEJATh BBIBOJIBI IO €T0 PE3yJIbTaTaM;

MPOBOJIUTH OTBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUM WA
¢usznyeckux ~ CBOWCTB  Ted:  (GOpPMyJIHMpPOBaTh  TMPOBEpPSEMBIC
NPEINONIOKEeHUsI,  COOMpaTh  YCTAHOBKY U3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH X0/ ONbITA U (POPMYIUPOBATH BHIBOIBI,
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BBIIIOJIHATh NPSMbIE U3MEPEHUS] PACCTOSHMS, BPEMEHHU, MACChl TeEla,
00bEMa, CHJIBI W TEMIIEpaTypbl C HCIOIb30BAaHHEM aHAJIOTOBBIX H
U pOBBIX MPUOOPOB, 3aMUCHIBaTh MOKa3aHUs MNPUOOPOB C YUETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEITMUHHBI
OT APYrod ¢ UCHOJIb30BAHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTH ITyTH
PAaBHOMEPHO ABMXKYILIETOCS Tejla OT BPEMEHH JBHUKEHUS Teia, CUJIbI
TPEHUSI CKOJIBKEHHS OT Beca Teja, KauecTBa 00pabOTKHU MOBEPXHOCTEN
TEJI W HE3aBUCUMOCTU CHJbl TPEHHS OT IUIOLIAAN CONPUKOCHOBEHUS
T€J, CUJIBI YIIPYTOCTH OT YJJIMHEHHSI IIPYKUHBI, BBITAIKUBAIOIIECH CUIIBI
0T 00bEMa MOTPYKEHHOM YACTH Tela M OT IUIOTHOCTU KUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT TJIyOMHBI, Ha KOTOPYIO
IIOTPY’KEHO TEJI0, YCIOBUH IIJIaBaHU TEJI, YCIOBUI PAaBHOBECHUS pblyara
u OJIOKOB), y4yaCTBOBaTh B IIJIJAHUPOBAaHUHU Y4e€OHOIO MCCIIEIOBaHUS,
coOupaTh  YCTaHOBKY W  BBINOJHATH  M3MEpPEHHUA,  Clenys
NPEMIOKEHHOMY  IUIaHy, (UKCHpPOBAaTh pPE3yJbTAThl MOJYyYEHHOH
3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE MPEJIOKEHHBIX TaOJIHIl U
rpauKoB, AefaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHbIE HU3MEpPEHUsl (PU3NUYECKUX BEJIWYMH (TIOTHOCTH
BEILIECTBA JKUJKOCTU M TBEPAOIO Tella, CHUJIa TPEHUS CKOJIbKEHUS,
JABJICHUE BO3/yXa, BBITAJKUBAIOIIAsA CHUJA, JCHCTBYyIOLIash Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOIPUIIMEHT MOJE3HOTO ACHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAYys MpPEIIOXKEHHOW HHCTPYKIHUH: IPH
BBIMIOJIHEHUH M3MEPEHUI COOMpPATh 3KCIEPUMEHTANbHYIO YCTaHOBKY U
BBIYHCIIATh 3HAUEHHE HCKOMOW BEJIMYMHBI,

coON0aTh MpaBWia TEXHUKH Oe30macHOCTH mpu  paboTe ¢
71a060paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMNCTB:
BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIIMECS COCYAbl, 0apoOMeETp,
phluar, NOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TUTOCKOCTH;
XapaKTEepU30BaTh MPUHLMIBI JEUCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HA UX ONucaHus (B TOM YHCIIE:
NOJAIIMITHAKY, YCTPOWCTBO BOAOIPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOIb3ys
3HaHMST O CBOWCTBaX (U3MUECKUX SIBICHUH HM  HEOOXOAUMbIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MOpPUMEPHl  (HaXoauTh HWHGOPMALMIO O TMpUMEpax)
NPAKTUUYECKOr0 MCMOJIb30BaHUS (PU3NYECKUX 3HAHWN B MOBCEIHEBHOMN
JKU3HU U1 o0ecriedeHus: 0€30MacHOCTU MPU 0OpaIlleHUH C IprudopaMu
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U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEH Cpefie;
OCYIIECTBISATH OTOOp HMCTOYHHMKOB HHpopmanuu B HWHTepHeTe B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUNM MU NYTEM CpPAaBHEHUS pa3IMYHBIX HCTOYHUKOB
BBIICTSATE MH(OPMALIMIO, KOTOpasi SBISETCS MPOTUBOPEUMBOM HIIU
MOJKET OBITh HEIOCTOBEPHOM;

UCIOJIB30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHUM  HAy4YHO--
HOIMYJSIPHYIO JIUTEpaTypy (PU3HUECKOrO COJEp)KaHus, CIPaBOYHbIC
MaTepuaibl, pecypcel cetu  MHTepHer, BianeTh NpuéMamMu
KOHCTIICKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusl MH(POpMAIMKM U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE M YCTHBIE COOOLICHMS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMau GU3NUECKOTO COACPKAHUS, B
TOM 4Hclie MyOIMYHO JenaTh KpaTKhe COOOILIEHUS O pe3yibTaTax
NPOEKTOB HJIM Y4YEOHBIX WCCIEJOBaHWA, TPU ITOM TPaAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COIPOBOXAATh BBICTYIUUICHUE MTPE3CHTALIUEH;

IPU BBIOJHEHUHM Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpeneisaTh
00S13aHHOCTH B TPYyNI€ B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1auyaMH,
CIIETIUTh 3a BBIMIOJIHEHUEM IUTaHA [EHCTBHUM, aJeKBaTHO OIICHUBAThH
COOCTBEHHBIH BKJIaJ B  JIEATENbHOCTh TPYMNIbI, BBICTpaUBaTh
KOMMYHHMKATHUBHOE B3aMMOJICHCTBHE, yUNTHIBasi MHEHUE OKPYKAIOIIHX.
KOHIly oOydeHusi B 8 KJjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00yHaIOIIUXCSI YMEHUM:

UCIIONB30BaTh IOHATUA: Macca M pa3MeEpbl MOJIEKYJ, TEIIOBOE
JIBW)KCHUE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHs BEILECTBA,
KPUCTAJUTMYECKUE U aMOp(HbIE Tesla, HACHIUICHHBIH U HEHACHIILICHHBIN
nmap, BI@XHOCTb BO31yXd, TEMIIEpaTypa, BHYTPEHHSA DHEPIHUS,
TEIUIOBOM  JBUraTellb,  DJIEMEHTAPHBIM  DJIEKTPUYECKUM  3apsin,
DIEKTPUYECKOE TI0JI€, NPOBOJHUKUA W JUAIEKTPUKH, TOCTOSHHBIN
AIIEKTPUYECKUI TOK, MArHUTHOE T0JIE;

pasnuyarh SBJICHHS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIUIONEepeaaya,
TEIUIOBOE  pPAaBHOBECHE, CMAYUMBAHUE, KANWULSIPHBIE  SIBJIICHMUS,
UCIIApEHHE, KOHJIeHCcaus, IJIaBJICHUE, KpUCTAIIIU3anus
(oTBepaeBaHKE), KHUIEHHE, Terulonepenada  (TErIoNnpOBOJHOCTb,
KOHBEKLMS, U3ITyYECHHE), FNEKTPU3aLus TeJ, B3AaUMOJEHCTBHUE 3aps/iOB,
JNEUCTBUSA ANEKTPUYECKOTO TOKa, KOpPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MATHUTOB, JECHCTBUE MAarHUTHOIO 110/l HA IIPOBOJIHUK
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C TOKOM, 3JIEKTPOMAarHUTHAsI HHAYKIIHS) [0 ONMCAHUIO UX XapAKTEPHBIX
CBOMCTB M HA OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE
SIBJIICHHE;

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3NYECKUX SBJICHUN B
OKpY’KaloIlleM MHpE, B TOM uucie (U3HUECKUE SIBICHUS B NPUPOJE:
MOBEPXHOCTHOE HATSIKEHUE W KalWULIPHBIE SBJICHHUS B MNPUPOJE,
KpUCTAJUIBI B Ipupone, udinydyeHne CoiHIA, 3aMep3aHue BOIOEMOB,
Mopckue Opusbl, 0Opa3oBaHHME pOCBl, TyMaHa, UHEs, CHera,
JIIEKTPUYECKUE SIBICHHUA B aTMocepe, DJIEKTPUUECTBO KUBBIX
OpPraHM3MOB, MArHUTHOE IoJie 3eMiM, Jpeld mOoJaCoB, pPOJb
MarHUTHOTO TOJISI I KM3HU Ha 3emile, MOJIAPHOE CUSHHUE, MPU 3TOM
NEPEeBOJUTh  MPAKTUYECKYIO  33Jadyy B  Y4yeOHYIO, BBIIETATH
CYLLECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NUECKUX SBICHUI;

ONKCHIBaTh H3YYCHHbIE CBOWCTBA Tl M (PU3MUECKHE SIBICHUS,
UCIIOJIb3Ys (PU3MUYECKHE BEJIMUMHBI (TEMIIEpaTypa, BHYTPEHHSS DHEPT U,
KOJIMYECTBO TEIUIOTHI, YJE€IbHAsl TEIUIOEMKOCTh BEIECTBA, yJEJIbHas
TEIUIOTa IUIABJICHMS, yAEJIbHAs TEIUIOTa MapooOpa3oBaHus, yIEJbHas
TEIUIOTa CrOpaHusi TOIUIMBA, KOI()PPUIMEHT TOJE3HOTo JeHCTBUSA
TEIJIOBOM  MAIMHBI,  OTHOCUTENIbHAas  BJIAXHOCTb  BO3]yXa,
ANEKTPUYECKUI 3apsii, CWila TOKa, DJIEKTPUYECKOE HampsKeHHeE,
CONIPOTUBIIEHUE NPOBOAHMKA, YJEIbHOE COINPOTHBIICHHE BEILECTBA,
paboTa U MOILHOCTH AJIEKTPUUYECKOTO TOKA), IPU ONMMCAHUU MPABUIBHO
TPAKTOBAaTh (PU3NYECKUIN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS
U €IMHUIBI (PU3NUECKUX BEJIUYUH, HAXOJUTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTAHHYI0 (PU3MYECKYIO0 BEJIWYMHY C APYTMMU BEIMYMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKUE SIBICHHUS M IPOLIECCHI,
UCIIOJIb3Ysl  OCHOBHBIE  ITOJIOXKEHUS  MOJIEKYJISPHO--KHHETHYECKOU
TEOpUM CTPOCHHUSI BEIIECTBA, MNPHUHIMI CYNEpPHO3UIMU TMojel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsiaa, 3akoH Oma nms
ydacTka Lenu, 3akoH Jxoyns—JIeHua, 3akoH cOXpaHEHUs SHEPruu, IpU
TOM JIaBaTh CJIOBECHYIO (POPMYJUPOBKY 3aKOHa M 3alUCHIBaTh €ro
MaTEeMaTU4YECKOE BbIPAKEHNUE;

OOBSACHATH (PU3UYECKHUE TPOIECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyalUil  MpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH PUYMHHO-CIICJCTBEHHBIE CBS3H, CTPOUTH OObsICHEHHE U3 1—2
JIOTHYECKHX LIaroB ¢ OMOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
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pelarb pacy€THbIC 3aJadyd B 2—3 JACUCTBUSA, WCIOIb3YS 3aKOHBI H
dbopMyIIBI, CBSA3BIBAIONINE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3a/1a4ud 3alHUChIBATh KPATKOE YCJIOBHUE, BBISBIISITH HEIOCTATOK
JAHHBIX I pEIIEeHUs 3aJadyd, BbIOMpPATh 3aKOHBI WU  (HOPMYJIBL,
HEeoOXoauMbIe Il €€ pelieHus, MPOBOJUTh pPacyEThl M CPaBHUBATH
MOJIyYCHHOE 3HaueHWe (PU3NYECKOW BEIMYMHBI C  HM3BECTHBIMU
JAHHBIMU;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(bU3MYECKUX METO/OB, UCIOJIb3Yysl ONMUCAHUE HMCCIIEIOBAHUS, BBIIETSATh
MIPOBEPSIEMOE TPEIIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJICHUSI UCCIICIOBaHUs, JI€JaTh BHIBO/IBI;

MPOBOAUTL OMBITHl 1O HAOMIOJEHUIO (U3UYECKUX SBICHUM WIH
bu3MUecKuX CBOMCTB Tei (KamWUIApHBIE SIBJICHUS, 3aBUCUMOCTh
JABJICHUSI BO3/yXa OT €ro o0bEma, TeMIiepaTyphl, CKOPOCTU Tpoliecca
OCTBIBAaHUS W HAarpeBaHUs NpPU M3IYUYCHUH OT IIBETa H3Iydarolen
(mornomaroei) MOBEPXHOCTH, CKOPOCTh HWCHApPEHUs BOABI  OT
TeMIEPaTyphbl KUJIKOCTH W IUIOMAAU €€ MOBEPXHOCTH, BJIEKTPU3ALUS
T€l W B3aUMOJCHCTBUE DJIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alldsl MAarHUTHBIX MOJIEH MOCTOSTHHBIX
MarHuToB, JEHUCTBUSI MarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM,
CBOMCTBA JJICKTPOMArHuTa, CBOMCTBA AJIEKTPOJABUTATENSI MMOCTOSTHHOTO
TOKa): (HOPMyIHpOBaTh TMPOBEPSEMbIC IPEATIOJIOKEHUSI, COOMPATH
YCTaHOBKY U3 MPEII0KEHHOTO 000PY/I0BaHMS, ONTUCHIBAThH X0/ OTIBITA U
bopMyIHpPOBATH BHIBO/IBI,

BBITIOJHATh ~ NPSIMbIE  WM3MEPEHHUsSI TEeMIIEpaTyphbl, OTHOCHUTEJILHOM
BJIQXXHOCTU BO3/yXa, CHUJIbI TOKAa, HANPSHKEHHS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M NATYUKOB (PUBNYECKUX BEITUYNH, CPABHHBATH
pe3ynbTaThl ~ M3MEpPEeHUN ¢ yu€TOM  3aJlaHHOM  aOCOIOTHOM
MOTPEIIHOCTY;

MPOBOAUTH UCCJIEAOBAHUE 3aBUCUMOCTH OJTHOM (DU3NUYECKON BEITMYUHBI
OT JAPYrol ¢ HCHOJb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCUMOCTH
CONPOTUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IUJIOMIAJNA TOMNEPEUYHOrO
CEYEHHUS U YAEIBHOTO COMPOTHUBJIECHUS BEIIECTBA MPOBOJHUKA, CHUJIbI
TOKa, WAYIIETO 4Yepe3 MPOBOJHMK, OT HAMNpPsDKEHUS Ha MPOBOIHUKE,
WCCIIEOBAHUE IMOCIEA0OBATEIRHOIO W MapaJUIEIbHOIO COEAUHEHUM
MIPOBOJTHUKOB): TUTAHMPOBATH HCCIIEIOBAHWE, COOUPATh YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUs, CIEAys MPEITIOKCHHOMY IUIaHy, (PMKCHPOBATH
pe3ynbTaThl MOJYYCHHOW 3aBUCMMOCTH B BHIEC TaOmwi u rpaduKoB,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIEOOBAHNUS;
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IPOBOJUTh KOCBEHHBIE HM3MEPEHHUS (PU3NYECKUX BeIUYMH (yIeabHas
TEIJIOEMKOCTh BEILECTBA, CONPOTHUBIICHWE MPOBOJHMKA, padoTa u
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): MJIAHUPOBATh U3MEPEHHsI, COONpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIENYs MPEUI0OKEHHON MHCTPYKIIUH,
Y BBIYUCIISTH 3HAUYEHUE BEJINYNHBI;

coOmoaaTh TMpaBWiIa TEXHUKM 0e30mMacHOCTH Tpu  pabore cC
71a00paTOPHBIM 000PYAOBAHUEM;

XapaKkTepu30BaThb NPUHLMIBI JACUCTBUS HM3YYEHHBIX IPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONHUCAaHMs (B TOM YHCIE:
CUCTEMa OTOIUIEHUS IOMOB, TUTPOMETP, apoBasi TypOuHa, aMIIEpMETP,
BOJIBTMETP, CUETUMK AJIEKTPUUECKON SHEPIrUH, 3JIEKTPOOCBETUTEIbHbBIE
puOOPHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsl),
IEKTPUYECKUE MPEAOXPAHUTENN, DJIEKTPOMArHUT, 3JIEKTPOJBUIATEIb
IIOCTOSIHHOTO TOKa), HCIOJIb3Yys 3HaHMS O CBOMCTBax (hU3MUECKUX
SBJICHU U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIC
npudOpsl MO CXE€MaM M CXEMATHYHBIM pUCYHKaM (KUJAKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JABUraTENb BHYTPEHHETO
CTOpaHUs, AJIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI JEKTPUUECKUX
Hened ¢ MociaeAoBaTelIbHbIM UM MapajUIeNIbHbIM — COEJUHEHUEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHble  OOO3HAYeHUsT  JJEMEHTOB
AJIEKTPUYECKUX LICTIEH;

OPUBOJUTH NpPUMEpPHl  (HaXoauTh HHGOPMALMIO O MpUMeEpax)
PAKTUYECKOr0 MCMHOJIb30BaHUS (PU3NYECKUX 3HAHUNA B MOBCEIHEBHOMN
YKU3HU JJ1s1 00ecTieueHusi 0€30MacHOCTU MPU 0OpallleHUH C TprudopaMu
U TEXHHUYECKHUMH YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOEHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAIOILIEH CpeE;
OCYIIECTBJIATh TOWCK WH(MOpMAIuu (U3NYECKOTO COJCpKaHUS B
HNutepHere, Ha OCHOBE HMEIOUIUXCA 3HAHUW M IYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX MCTOYHUKOB  BBIJEIATh HMHGOpPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOKET OBITh HEJJOCTOBEPHOM;
UCIIONIb30BAaTh TMPU  BBHIMOJHEHMHM Yy4YeOHBIX 3aJaHUl  HAy4yHO-
-MIONYJISIPHYIO JIUTEPaTypy (U3NYECKOTO COJIEpKaHHs, CIPAaBOYHBIC
Marepuainbl, pecypcel cetu HMHTepHer, Biagers npuémMamu
KOHCIIEKTUPOBaHUsl TEKCTa, MpeoOpa3oBaHMsl MH(pOpMALMM U3 OAHON
3HAKOBOW CHCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M KpPAaTKHWE YCTHBIE COOOIIEHUS,
0000mass wHGOPMAIMIO W3 HECKOIBKUX HWCTOYHHKOB (DU3UIECKOTO
COJEp)KaHus, B TOM 4HCIE MyOJIMYHO MPEACTABIATh PE3YJIbTAThI

28



K

MMPOEKTHOM WJIM  UCCIICIOBATEIbCKOM  ACATEIBHOCTHA, TIPU OITOM
rPaMOTHO HCHOJIb30BaTh H3YYEHHBIM TOHATUWHBIM armapar Kypca
(bU3UKH, COMPOBOXKIATH BRICTYIUICHHE MMPE3CHTAIINCH;

IpU BBINIOJHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAaHUNA (PU3NUYECKHUX
MIPOLIECCOB paCIpeesiATh O0S3aHHOCTU B TPYNIE B COOTBETCTBUHU C
MTOCTABJICHHBIMU 33/1a4aMU, CICIUTH 3a BBINOJHEHUEM IUIAHA JICHCTBUN
U KOPPEKTHUPOBaTh €ro, aaeKBaTHO OICHUBATh COOCTBCHHBIM BKJIAJ B
JEATEIbHOCTD TPYIIIbL, BBICTPauBAaTh KOMMYHHUKAaTHBHOE
B3aMMOJICHCTBHE, MPOSIBIISiS TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

KOHIly oOydeHuss B 9 KJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHarOIIUXCSI YMEHUM:

UCTIONB30BaTh TIOHATHS: CHUCTeMa OTcu€Ta, MaTephajbHas TOYKa,
TpaeKTOpHs, OTHOCHUTEJIbHOCTD MEXaHUYECKOTO JIBUOKEHUS,
nedopmanus (ynpyras, IiacTudeckas), TpeHUe, IEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh U MEPerpy3ku, LUEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TENO, MLEHTP TSHKECTH TBEPJAOrO Teja, pPaBHOBECHE,
MEXaHW4YeCKHe KojeOaHus W BOJIHBI, 3BYK, HH(QPa3BYK U yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, WIKalda 3JEKTPOMATHUTHBIX BOJIH, CBET,
OMU30pYKOCTh M JAIbHO30PKOCTb,  CIEKTPhl ~ UCIYCKaHUA U
norJIoieHusl, aibda-, 6eTa- U raMMa-u3MyudeHHUs, U30TOMBI, SAepHas
DHEPreTHKa;

pasnuyath SIBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NMPSMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJMHEMHOE IBM)KEHHE, CBOOOJHOE
najieHue  Tell, PpPAaBHOMEPHOE  JBWKEHHE IO  OKPYXHOCTH,
B3aUMOJICHCTBHE  Te€J, PEAaKTUBHOE JIBWXKEHHE, KoyebaTeabHOoe
NBIKEHUE (3aTyXalllMe W BBIHYXIACHHbIE KOJeOaHMs), pPE3OHaHC,
BOJIHOBOE  JBW)KCHHME,  OTpPaKEHHE  3ByKa,  HNPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaK€HHWE U TpPeJOMJICHHE CBEeTa, IOJIHOE
BHYTpPEHHEE OTPaXKCHUE CBETa, Pa3JIoKeHHe OENoro CBeTa B CHEKTP U
CIIO)KCHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUSI CBETAa, €CTECTBEHHAS
PaMOaKTUBHOCTh, BOSHHUKHOBEHHE JIMHEHYATOTO CHEKTpa H3ITyUCHHS)
O ONHMCAHHUIO HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpY>KarolieM Mupe (B TOM 4Yucie (U3NYECKHE SIBICHUS B IMPHPOJIE:
OpUJIUBBI U OTIUBBL, JABWKEeHHE TUIaHeT CONHEYHOW CHCTEMBI,
PEaKTUBHOE JBUKEHHE JKUBBIX OPraHMW3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMHMYECKHE BOJIHBI, I[yHaMH, 3XO,
[[BETa TeJ, ONTUYECKUE SBJICHUS B MPUPOJE, OMOJIOrMYecKoe ACUCTBUE
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BUJUMOTO, yJIbTPa(QHOIETOBOTO M PEHTTEHOBCKOTO M3IIy4YEHHUH,
€CTECTBCHHBII  paJMOAKTUBHBIA  (OH,  KOCMHYECKHE  JyuH,
PaJMOAaKTUBHOE  M3IYyYE€HUE MPUPOAHBIX MHUHEpAJIOB, JCHCTBUE
PAIMOAKTUBHBIX HW3IIYYEHUH HAa OpraHu3M 4YeJjoBeKa), MpU HTOM
NEepPeBOUTh  MPAKTUYECKYIO  3a7adyy B  Y4yeOHYIO, BBIIETATH
CYIIIECTBCHHBIC CBOMCTBA (IpU3HAKK) (PU3UICCKUX SBICHUM;

ONKCHIBAaTh HW3YYCHHBIC CBOWCTBA Tel H (U3MUECKHE SBICHUS,
UCTOJNIb3Yysl (PU3HUECKUE BEIUMYMHBI (CpPEHSs 1 MTHOBEHHAs] CKOPOCTh
TeJa Py HEPAaBHOMEPHOM JIBIKEHHMH, YCKOPEHUE, TIepeMEIICHHE, MYTh,
yIJoBasi CKOPOCTb, CHJIa TPEHMs, CHUJIa YHPYTOCTH, CHJIA TSAKECTH,
YCKOpPEHHE CBOOOJHOIO MaJCHMs, BEC Tela, UMIYJIbC Ted, UMITYJIbC
CWJIbl, ME€XaHU4ecKass padoTa M MOIIHOCTb, MOTCHLUMAJIbHAS SHEPIUs
TeNa, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHUHUAIbHASI SHEPTUs
C)KaTOM NpyXUHBI, KUHETHYECKas SHEPIus, IOJHAas MeXaHu4ecKas
DHEpPrus, MEepUOoJl M YacToTa KOJeOaHWW, JJIMHA BOJHBI, T'POMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTelb MPEIOMIICHUS
Cpellbl), IpH OMMCAHUM MPABWIBHO TPAKTOBATH (DPU3UUYECKUU CMBICI
UCIOJIb3YEMBIX BEJIMYMH, OOO3HAUYECHHUA U EOUHUIBI (HU3HUECKUX
BEJIMYMH, HAaXOIUTh (OPMYJIbI, CBS3BIBAIOLINE IAHHYIO (PU3NYECKYIO
BEJIMYMHY C JAPYTUMHU BEIMYUHAMH, CTPOUTH TpaPUKHA H3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SIBICHHUS U IPOLIECCHI,
UCITOJIb3Ysl 3aKOH COXPAHEHHUs SHEPIHM, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHLMIT CYNEPHO3ULMUA CWJI, TPUHLUUI OTHOCUTEIbHOCTH [ anmies,
3aKOoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS MMITYJIbCa, 3aKOHbI OTPAKEHUS U
NPEJIOMJIEHUSI CBETAa, 3aKOHBI COXPAHEHUs 3apsJ0BOr0O MU MacCOBOTO
yucel MpH SACPHBIX peakuusX, MpU OSTOM JlaBaTh CJIOBECHYIO
GopMyNIHMpPOBKY 3aKOHAa W  3alUCBhIBaTh €r0  MaTeMaTUYeCKOe
BBIPKEHUE;

OOBSACHATH (PU3UYECKHUE TPOIECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€  CHUTyallUd  MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO--CJICCTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—
3 JOrM4ecKuMx IIaroB ¢ ONOpPOd Ha 2-3 W3YYEHHBIX CBOICTBA
bu3nUecKux sIBICHUM, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pemaTth pacu€THble 3anayd  (omMpalIlIuecss Ha cucteMy u3 2-3
yYpaBHEHUI), UCHONB3YyS 3aKOHBI M (OPMYJbI, CBS3bIBAIOIINE
¢usznyeckue BENIWYMHBI: HA OCHOBE aHalW3a YCJOBHS 3a/ladyd
3aMMCBIBATh KPAaTKOE YCIOBUE, BBIIBIATH  HENOCTAIOIIME WU
M30BITOYHBIE JIAaHHBIC, BHIOMPATH 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIC
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JUIS pEIIeHUsl, MPOBOAUTH PACUYETHl M OLEHUBATH PEATHUCTUYHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

pacmno3HaBaTh MpOOJIEMBbl, KOTOPhIE MOKHO PEIIUTh MPH MOMOIIU
bU3MYECKUX METO/IOB, UCIOJIb3Ysl ONMUCAHUE HMCCIIEIOBAHUS, BBIIETSATh
MIPOBEPSAEMOE TMPEANOJIOKEHUE, OICHUBATh MPABUIBHOCTh MOPSIKA
NPOBEJCHUS UCCIICJIOBAaHMS, JIeJaThb BBIBOJBL, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUM WK
bu3MYecKuX CBOMCTB Tell (M3yueHHue BTOporo 3akoHa HerloToHa, 3aKoHa
COXPAaHEHUSl PHEPIUH, 3aBUCUMOCTb INEpHoa KoJeOaHUN MpYKUHHOTO
MasiTHUKa OT MAaccChl rpy3a M )KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MajbIX KOJeOaHUM, NPSIMOJIMHEHHOE paclpOCTpaHEHUE
CBETa, paslio)KeHUE Oeloro cBeTa B CIEKTp, H3yYEHUE CBOICTB
n300pakeHMsl B IJIOCKOM 3€pKajie U CBOMCTB M300paKEeHUs MpeAMETa B
coOuparolel JInH3€e, HaOMI0AEeHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB
U3Ty4YEHHs): CaMOCTOSITENIFHO COOMpATh YCTAHOBKY W3 H30BITOUYHOTO
Habopa 00OpynOBaHUs, OIHUCHIBATH XOJ OMNbITAa M €ro pe3yJbTaThl,
(dbopMyIHpOBaTh BHIBOJIBI;

OpPOBOAUTH NPU HEOOXOJUMOCTH CEPUI0 MPSMBIX  HM3MEPEHUH,
ONpefeNssi CpelHee 3HAaYeHUE HU3MepsIeMOol BeIWYuHbl ((hOoKycHOE
paccTtosiHMEe coOuparoiieid JuH3bI), OOOCHOBBIBATH BBIOOP CrocoOa
U3MepeHust (M3MEPUTENTLHOTO TTPUdopa);

IPOBOAUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHUH C
UCIOJIb30BaHUEM NPSIMbBIX U3MEPEHUN (3aBUCHMOCTH IIYyTH OT BPEMEHU
P PaBHOYCKOPEHHOM JIBH)KEHMHM 0€3 HadalbHOM CKOpPOCTH, NEpHOJa
KoJIe0aHUI MaTeMaTUYeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)KeHUsl CBeTa OT yIJIa MaJCHUS U yria MpeJoOMJICHUs OT yria
NaJieHus): IUIAHUPOBAaTh MCCIEAOBAaHUE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (HUKCUPOBATh pe3yJbTaThl TMOJTYYCHHOW 3aBUCHMOCTHU
dbu3nYeCcKUX BEIUYUH B BUJE TAONMUIl U TpaduKoB, JieJaTh BBIBOABI MO
pe3yybTaTaM UCCIIeIOBaHNUS;

IPOBOAUTH KOCBEHHBbIE H3MEpEeHHsS (U3MUECKUX BEIUYMH (CpeaHss
CKOpPOCTb M YCKOpEHHE Tella MpH PABHOYCKOPEHHOM JBH)KEHUH,
YCKOpPEHHE CBOOOTHOTO MaAeHUs, KECTKOCTh MPYKUHBI, KOIPHULIIUESHT
TPEHUSI CKOJIbKEHHUS, MEXaHuueckas padoTa U MOIIHOCTb, YacTOTa U
nepuoa KosebaHUil MaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB,
onTuMYeckas cujga coOuparomiel JHUH3bI, PAAHMOAKTUBHBIN  (DOH):
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, CIeays NPEeaio)KeHHOW  MHCTPYKLUH,
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BBIUHMCIIATh 3HAYEHHE BEIWYMHBI W AHAIW3UPOBATH IMOJYUYEHHBIC
pEe3yJbTATHI ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOmoaTh TMpaBWia TEXHUKM 0€30MacHOCTH Tpu  pabore cC
Ja00paTOPHBIM 000PYI0BaHUEM;

pasznuyaTh OCHOBHBIE MPU3HAKKM M3YyUYECHHBIX (DU3UYECKUX MOJIEICH:
MaTepuagbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, TOUCUHBIM UCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToOMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh TPUHLMUIBI JEHCTBUS HW3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONHUCaHMs (B TOM YHCIE:
CHOUAOMETpP, JATYMKU TOJIOKEHHS, PACCTOSIHUS M YCKOPEHHsI, pPakera,
9XO0JIOT, OYKH, NEpHCKON, (oroanmapar, ONTUYECKHE CBETOBObL,
CHEKTPOCKON, AO03UMETp, KaMepa BuiabcoHa), uCHoONb3ys 3HaHHUS O
CBOMCTBAaX (U3MUECKUX SBJIECHUI U HEOOXOJuUMbIe (PU3UUYECKHE

3aKOHOMEPHOCTY;
WCIIONB30BaTh CXEMbl M  CXEMAaTUYHBIE PUCYHKHM  HU3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEITBHBIX npudOpoB 151

TEXHOJIOTUYECKHUX TPOIECCOB MPU PEHICHUH Yy4eOHO--TIPAKTHUYECKUX
3a/lay, ONTUYECKUE CXEMBbI ISl MIOCTPOCHUSI U300paKeHU B MIOCKOM
3epKajie U coOMparole JIMH3E;

NPUBOAUTH TpUMEPHl  (HaXoaWTh HWH(POpMAIMIO O TMpuUMepax)
MPAKTUYECKOTO MCIOJIb30BaHUs (DU3NYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HH JIJIs1 o0ecrieueHus: 6e30MacHOCTH MPU OOpalleHuH ¢ MpudopamMu
U TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHEHHUS 37I0POBbS U COOJIOICHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;
OCYIIECTBJIATh, TOWCK WH(MOpMAIMu (U3UYECKOTO COJCpPKAHHUSI B
HNuTtepHere, camocTosTeIbHO (QOpMyNIHpysi TOWCKOBBIM  3ampoc,
HAaXOJUTh  MyTH  OMPENACICHUS  JOCTOBEPHOCTH  TOJYYCHHOU
uHQOpPMAIIMM Ha OCHOBE HMMECIONIUXCS 3HAHUW M JIOTOJHUTEIBHBIX
HUCTOYHHUKOB,;

UCIIOJIP30BaTh TPH  BBITIOJIHCHWHM  YYCOHBIX 3aJaHWA  HAy4YHO--
MOMYJISIPHYIO  JIUTEPaTypy (DHU3UYECKOTO COACpIKaHUs, CIPABOYHBIC
MaTepuaibl, pecypchl cetu  MHTepHeT, Biamerb npuéMamu
KOHCITCKTUPOBAaHMS TEKCTa, MpeoOpa3oBaHuss WHOOpPMAIUU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIbKUX MCTOYHUKOB (DHM3UYECKOTO COACpIKAHUA,
myOJIMIHO MIPEICTABIIATH pe3yIbTaThI MIPOEKTHOU WIH
UCCJIEI0BATENbCKON JIEATENbHOCTH, TIPU 3TOM IPAMOTHO HCIIOJIb30BaTh

32



U3YYCHHBI TOHATHMHBIN amnmapar H3ydyaeMoro paszena (U3UKd U
COMNPOBOXK/IaTh BBICTYIUICHUE MpE3eHTAlMe ¢ y4€TOM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bubnunoreka LIOK
1.1 o - 2
MSHIE - Hayka 0 fipupole https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
FISHHACCIHE BETHAMHAE https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I IO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bubnmorexa LIOK
2.1 C 1
Tpoere petliectra https://m.edsoo.ru/7f416194
59 JIBi>KeHue U B3aUMOICCTBUE YaCTHUII p 1 bubnnorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 ArperarHble COCTOSIHUSI BEIIECTBA 2
p H https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
3.1 Mexannueckoe IBUKEHUE 3 bubnnorexa [JOK
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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

bubnunorexa LIOK

32 Mrepiuitd, Macca, IIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6numoreka [IOK
33 Cuna. Bt i 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 [asnenue. Ilepenaya nasinenus TBEpAbIMU 3 bubmmoreka [JOK
' TE€JIaMHU, )KUIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Hlaprerie KAKOCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOChEPHOE AaBICHie ° https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX T€JIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bubmmoteka IIOK
>1 Pabora 1 MoIHOCTE 3 1 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
5.2 IT 5 1
POCTBIC MEXAHISMET https://m.edsoo.ru/7f416194
bubnunotexa LIOK
5.3 M 4 1
CXAMITCCKat SHEpTI https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME
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8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne /i P Konrpoubusie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 CTpoeuue u CBOMCTBA BellecTBa ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBIE HPOTCCChE https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tela 7 1 bubnuotexa [JOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i i 20 1 7
OCTOSHHBIN SISKIPHHECCIHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
ICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 3 145

[NPOT'PAMME
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9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHn4eckoe IBHKCHUE U CIIOCOOBI €T0 bu6mmoreka [IOK
1.1 10 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTPOMarHuTHOE I0JIE U 6 9 bubnnoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3BI ¥ onTHYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuorexa [JOK
51 Hcnyckanue v moriomeHne cBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpoeHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
5.3 JIEpHbIE peakuuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001a101IM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
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