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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca « Pu3nka» Ha ypoBeHb OCHOBHOI'O 00IIero oOpa3oBaHMs IS
obydaromuxcsi 7-9-x kiaccoB UOY — rumnHaszuum «MOCKOBCKAash OSKOHOMHYECKAs IIKOJa»
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU:

» @enepampHOro 3akoHa OT 29.12.2012 r. Ne273-®3 «0O6 obpasoBanun B Poccuiickoit
Deneparyny,;

* mpuka3za MuHnmnpocsemeHuss ot 31.05.2021 r. Ne287 «OO6 ytBep:xkneHun QenepaabHOro
roCyIapCTBEHHOrO 00pa30BaTEIbHOTO CTAHAAPTAa OCHOBHOTO 00IIero o0pasoBaHusy,

* mpukaza MunHnpocsemenuss ot 18.05.2023 r. Ne370 «O6 yrBepkaernn QenepanbHON
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs;

* mpukaza MuHnpocsemeHuss ot 22.03.2021 r. NellS «O6 yrteepxkaenun Ilopsinka
OpPraHu3allMl M OCYIUNECTBICHUS OOpa3OBaTeNIbHOH MAESTEIBHOCTH IO OCHOBHBIM
o0meo0pa3oBaTeNbHBIM TIpOrpaMMaM  — OOpa30oBaTEeNbHBIM IPOrpaMMaM Ha4daJlbHOTO
0011ero, OCHOBHOTO 00IIEro U CpeAHero odIero oopa3oBaHusY,

e CII 243648-20 «CaHUTapHO-3IUAEMHOJIIOTHYECKHE TPeOOBAaHUSI K  OpPTaHU3aLUSIM
BOCITUTaHHUA U OOYYEHHUS, OTIbIXa M O3IOPOBJICHUS JeTed U MOJIOIEKWY», YTBEPIKIECHHBIX
MOCTAaHOBJICHUEM IIABHOT'O CAHUTAPHOTrO Bpada oT 28.09.2020 r. Ne28;

* CanlluH 1.2.3685-21 «l'uruennyeckue HOpMATHBBI U TpeOOBaHUS K 0OECHeueHHIo
O6esomacHocT W (unm) O€3BpEeAHOCTH Il 4ejoBeKa (aKTOPOB Cpedbl OOUTaHUS,
YTBEP KAEHHBIX TOCTAHOBJICHUEM ITIaBHOTO CaHUTAapHOro Bpada ot 28.01.2021 r. Ne 2;

* KOHLENIMH pa3BUTUSA (PU3NYeCKOro OOpa3oBaHUs, YTBEPKACHHOW pPaCIOPSKEHUEM
IIpasutensctsa ot 24.12.2013 Ne 2506-p;

* (enepanbHOI1 paboueii mporpammel o yueOHOMy npenmeTy « Pusnkay 6a30BOro ypoBHSL.

B mporpamme ompenensroTcss OCHOBHBIE LM H3y4YeHHs (PU3UKH HA YPOBHE OCHOBHOIO
oOmero o0pa3oBaHus, IUTAHUPYEMBbIE pPE3YJbTAaThl OCBOCHUS Kypca (HM3MKH. JIMYHOCTHBIE,
MeTanpeaMeTHbIE, MPeAMeTHbIE (Ha Oa30BOM YPOBHE).

[Iporpamma ycTaHaBiIMBaeT pachpeeieHne yaeOHOro Marepuania rno rogam odydeHus (o
KJlaccaM), TpeasiaraeT MpUMEPHYIO MOCIEAOBATENIbHOCT U3YUYEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHA TMPEIMETHOTO COAEPIKAHUS W Y4éTe BO3PACTHBIX OCOOCHHOCTEH yUaIluxcs, a TaKkKe
NPUMEPHOE TEMAaTUYECKOE IJIAHWPOBAHUE C YKa3aHHEM KOJHYECTBA YaCOB HA M3YUYEHHME Ka)KIOU
TEMbl U TNPUMEPHOH XapaKTEPUCTUKOW y4eOHOH AEATENbHOCTH YYAIUXCs, Pealn3yeMoi IpH
U3yUYEHUH 3THX TEM.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O IPEJJIMETA «®PU3UKA>

ConepsxaTenbHON OCHOBOH IIKOJBHOTO Kypca GU3NKHU sBJsieTcs pusndeckas Hayka. [lostomy
¢u3nka, kak yueOHBIH MpeIMeT BHOCHT CYIIECTBEHHBIH BKJIaA B (JOPMUPOBAHHE y OOyHarOIUXCs
CHCTEMBbI 3HAHWH KaK O JKUBOH MpHpPOAE, Tak U 00 OKpy:karoueM Mupe B enoM. OHa pacKpbiBaeT
posib PU3HMUECKON HAayKH B HKOHOMHUYECKOM M KYJBTYPHOM Pa3BUTHHU OOINECTBA, CIIOCOOCTBYET
dopMupoBaHHI0 HaydHOro MupoBo33peHus. CopepskaHue Kypca IO3BOJIAET C(HOpMHUPOBATH y
YYAIINXCsl PEACTABICHUE O COBPEMEHHBIX HAyYHBIX METONAX NMO3HAHUS U CO3/aeT YCIOBUS LIS
Pa3BUTHA HABBIKOB Y4EeOHON, NPOEKTHO-UCCIIENOBATENbCKONW, TBOPYECKOW EATENbHOCTH, IS
dbopMupOBaHHUA yYMEHHMH aHAJIN3UPOBATh, OLCHMBATH, MPOBEPSATH JOCTOBEPHOCTb M 0000mIaTh
HAYYHYI0 HWHQOPMALMIO, MOTHUBALUMHK OOYyYAOUIMXCS K CaMOPAa3BUTHIO, YTO IOJHOCTBIO
coorBercTByeT Muccuu MocKko6cKoil IKOHOMUUECKOT WKOLbL.

Pusndeckoe oOpa3zoBaHHE B OCHOBHOI IIKOJNE MOJDKHO obecnednTs (popMupoBaHue y
00y4aroIuxcst IPeACTaBICHUI O HAyYHOH KapTHHE MHPa — BAXKHOT'O PEeCypca HayYHO-TEXHHUYECKOTO
nporpecca, O3HAKOMJICHHE OOy4armuxcs ¢ (QU3MYECKUMH W aCTPOHOMHUYECKUMH SIBICHHUSIMH,
OCHOBHBIMH TMPUHIUNAMU pabOThl MEXaHM3MOB, BBICOKOTEXHOJOTMYHBIX YCTPOHCTB U MPHOOPOB,
pPa3BUTHE KOMIIETEHIINY B PELIEHIN HH)KEHEPHO-TEXHUUECKNX U HAyYHO-UCCIIEIOBATEIbCKIX 3a/1a.
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OcBoenue yueOHOro mpeamera «®PHU3MKa» HANPABICHO HA Pa3BUTHE Yy OOYYAIOLIMXCS
NPEACTABICHUH O CTPOEHHUH, CBOWCTBAX, 3aKOHAX CYLIECTBOBAHMA U IBW)KCHUS MaTepHUH, Ha
OCBOEHHE OOyYaroIUMHUCs OOIINX 3aKOHOB M 3aKOHOMEPHOCTEH NMPHUPOIHBIX SIBJICHHH, CO3JaHHE
yCIOBHH U1t POPMHUPOBAHUS UHTEIUIEKTY AJIbHBIX, TBOPUYECKHX, IPAKAAHCKUX, KOMMYHHUKALIMOHHBIX,
UHPOPMALMOHHBIX KoMmeTeHImi. OOydarommecss OBIAACIOT HAYYHBIMH METONAMH PELICHUs
PA3NIUYHBIX TEOPETHYECKUX M TPAKTUYECKUX 3a7ad, YMEHHUSIMH (OPMYJHPOBATH THUIOTE3BI,
KOHCTPYUpPOBaTh, TIPOBOANTb JKCIEPUMEHTBI, OLEHMBATh W AHAJIU3UPOBATH IOJyYCHHBIC
Pe3yJIbTaThI, COMOCTABIATh UX C OOBEKTUBHBIMHU PEATUIMH JKU3HH.

VYuebHbIil npenmer «DPusnkay crnocodCTByeT (OPMHUPOBAHHMIO y OOYYAOIUXCA YMEHHH
0e30MacHO WCIOJIb30BaTh JlabopaTopHoe OOOpyIOBaHME, MPOBOIUTH ECTECTBEHHO-HAYYHBIC
HCCIIEIOBAHMS U HKCIIEPUMEHTBI, aHAIM3UPOBATH MOJIyYEHHBIE PE3YJIbTAThI, IPEACTABIATh U HAYYHO
apryMEHTHPOBATh MOJYYEHHBIC BBIBOABI.

[IxonbHBIN Kypc (PU3UKHN — CUCTEMOOOPA3YIOIINH [JIsI €CTECTBEHHO-HAYYHBIX IPEIMETOB,
MOCKOJIbKY (DPU3UYECKHE 3aKOHBI, JIEKAIIUE B OCHOBE MUPO3IAHUsI, SIBJISTIOTCSI OCHOBOH COIEPIKAHUS
KypCOB XHUMHH, Onosyiorun, reorpadguu u actpoHoMun. @usnka BOOPYKAET IKOJIbHUKOB HAYUYHBIM
METOAOM MO3HAHUS, TIO3BOJISIIOIIUM MOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKpyskaromeMm mupe. B 7 u
8 KJaccax MPOMCXOOUT 3HAKOMCTBO C (PU3WYECKHMHU SIBJICHUSMH, METOAOM HAyYHOTO MO3HAHMS,
¢dbopMHupOBaHUE OCHOBHBIX (PU3NUECKHUX IMOHITUH, MPUOOpETeHNEe YMEHUH HM3MepsATb (PU3NUIECKHE
BEJIMYHUHBI, MTPOBOIUTH JTAOOPATOPHBIN HKCIIEPUMEHT IO 3aJaHHON cxeme. B 9 kiacce HaunmHaercs
U3yUeHNE OCHOBHBIX (PU3NYECKHX 3aKOHOB, JJabopaTopHbIe padOThI CTAHOBATCS OOJiee CIOKHBIM,
IIKOJbHUKH YUaTCs TUIAHUPOBATH SKCIIEPUMEHT CAMOCTOSATENBHO.

Ho He MeHee Ba)XHOH 3amadeli sIBJISIETCS] BBISIBIIGHHE U TMOATOTOBKA TAJIAHTJIMBBIX MOJIOABIX
JTroned NSl TPONOJDKEHUS OOpa3oBaHUsI M AaibHeHmeidl npodecCHOHANbHOW IEsITEeNIbHOCTH B
00JTaCTH eCTECTBEHHO-HAYYHBIX HCCIENOBAHMNA M CO3MAHUM HOBBIX TexHojormil. CornacHo
NPUHSITOMY B MEXIyHapOIHOM co00IIecTBe onpeneieHnto, « EcrecTBeHHO-HayUHas TPaMOTHOCTD —
3TO CHOCOOHOCTh HYeNIOBeKa 3aHUMAaTh AKTHUBHYK TPAKIAHCKYIO MO3HMLHUI 1O OOIIECTBEHHO
3HaYUMBIM BOIIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTh HHTEPECOBATHCS
€CTeCTBEHHO-HAYUHbIMH HAesIMH. HaydHO TIpaMOTHBIH YEJOBEK CTPEMHTCS Y4YacTBOBAaTb B
apryMEHTHPOBAHHOM OOCYKAEHHH TPOOJNeM, OTHOCALIMXCS K €CTeCTBEHHBIM HaykKaMm U
TEXHOJIOTHSIM, YTO TPEOYET OT HEero CIENYIOINX KOMIIETEHTHOCTEH:

¢ HAy4HO OOBACHATH SABJICHUSA,

® OICHHMBATHL U IIOHUMATH 0COOEHHOCTHU HAay4YHOI'O UCCJICAOBAHUA,

¢ UHTCPHIPECTUPOBATE HAHHLIC W HCMOJIB30BATb HAYYHBIC OOKA3aTCJIbCTBA AJIA TMOJYYCHUS
BBIBOJOBY.

Ilenn wu3ydeHust (U3NKM Ha YypPOBHE OCHOBHOrO 0Ommero oOpa3oBaHMS OIpPENETEeHBl B
Konuenuun npenogaBanust yueOHOro mpeamera «Pusmkay B 00pa3oBaTENbHBIX OpPTaHHM3ALIUAX
Poccmiickoii  @enepauny, peanM3yOIIMX OCHOBHBIE — 00LIeo0pa3oBaTeNbHBbIE MPOrPaMMBI,
yTBepkA€HHON pemennem Kosmnermn MuHuncrepctsa npocsewmeHuss Pocculickonn Penepanuy,
npotokou ot 3 gexkadpst 2019 r Ne ITK-4BH.

OEJN U3YUYEHUSA YYEBHOI'O TIPEJIMETA «®U3UKA»

e BoopyxuTh CTyneHTa 3HaHHUSIMH OCHOBHBIX (DAKTOB M KOHLEIIHUH, M3yYaeMBIX B Kypcax
CCTCCTBCHHBIX HaYK u HayLII/ITb HpI/IMeHﬂTb Hay‘IHbeI moaxon K peLHeHI/II'O paBJ'II/ILIHbIX 3anaa4,
HCTIOJIb30BaTh HAyYHOE MOJENUPOBaHUE IJisi TMPOTHO3UPOBAHUS DPAa3BUTUS MPHUPOIALI U
o01ecTna;

L PaSBI/ITb J'II'O603HaTeJ'IbHOCTb u I/IHTepeC K I/ISY"IGHI/II'O CCTCCTBCHHBIX HaYK n METOOamM
HAyYHOT'O MCCJIEIOBAHUS,



e Pa3BuTh 3KCIIEpUMEHTAJIbHbIE U UCCJIENOBATEIbCKIE HABBIKHU MJIAHUPOBAHUS U MPOBEACHUS
HAYYHOTO SKCIEPUMEHTa, a TAKKe AHAINTHYECKHE HABBIKM OOpalOOTKH pe3yJbTaTOB U
BBIBOJIOB Ha UX OCHOBE,

e Pa3BuTh KpUTHUYECKOE, TBOPUECKOE U HCCIENOBATENbCKOE MBIIIJIEHUE IJIsI MMOCTaHOBKU
BONPOCOB, peIeHuss mnpodjieM, MOCTPOSHHUs OOBSICHEHUH W MPUHSITHS OOOCHOBAHHBIX
pelleHni B HAyYHOM KOHTEKCTE;

e Hayuure »¢¢exTnBHO 00mAaThCS B TMPOIECCE ECTECTBEHHO-HAYYHOTO HUCCIICIOBAHMUS,
COIOCTABJISITh SKCIIEPUMEHTANbHBIE U TEOPETUYECKHE 3HAHUS ¢ OOBEKTUBHBIMHU PEaJHSIMU
JKU3HU,

e Pa3BuTh NOHMMaHHE MOPAIBHO-3THUUECKOIO, KyJbTYPHO - COLMAJBHOIO, MOJIUTUYECKOTO,
SKOHOMHYECKOTO M 3KOJIOTHUECKOro (BKJIFOYAs KOHIENLUI YCTOWYHMBOIO Pa3BUTHA)
aCMEeKTOB HAY4YHOIO IIO3HAHUS MPUPOABI U HUCIHOJb30BAHUS HAyYHBIX U TEXHUYECKHUX
JIOCTUKEHUI YeJIOBEUECTRA,

e Pa3BuTh NOHMMaHHE BO3MOXKHOCTEM W OrpaHMYEHHUIl Hay4yHOIrO MO3HAaHMsl, MOCTOSHHOIO
mpolecca JSBOJIOLMM HAYYHOrO 3HAHUA, 3HAYMMOCTH MEXKIYHAapOAHOTO HAy4HOrO
COTPYJIHUYECTBA,

e Pa3BuUTh MOHMMAHHE BO3PACTAIOIIEH pOJM HAYyYHBIX HCCIENOBAHMM M TEXHOJIOTMH B
COBPEMEHHOM MUPE,

e Hayuurp Oe3omacHOll M OTBETCTBEHHOHW paboTe B Mpolecce HAYYHOW IESITEIbHOCTH B
7a00paTOPHHU U B YCIOBHSIX OKPY KArOIIEH Cpeabl,

e Pa3Burh moHMMaHWEe HEOOXOAMMOCTH M 3HAYUMOCTH 3((PEeKTHBHOrO B3aMMOACHCTBUS B
Hay4YHOH AEATEIbHOCTH.

B pabGoueii nmporpaMme npeacTaBIeHO MUHIMAJIBHOE MO 00beMy, HO Oy HKIIMOHAIIBHO MTOJTHOE
cofiepKaHue.

[IporpamMma mpenHa3HavyeHa AJsi M3y4eHHsl mpeamera Ha 0a30BOM ypoBHe. B paboueit
nporpaMMe COONIOIAETCs MPEEMCTBEHHOCTh ¢ MPUMEPHBIMH MPOrpaMMaMy HA4albHOTO OOIIero
O6pa3OBaHI/I$Ij B TOM 4YHCJI€C KU B HUCIOJIb30BAHUN OCHOBHBIX BUIOB yqe6HOﬁ ACATCIIBHOCTHU
o0ydaromuxcsi.

Hoctuxkenne ueneit  pabodeil mporpamMmbl 1O (pU3HKE O0ECIIEUUBAETCS  PeLICHUEM
CIIEYIOINX 3a4a4:

1. obecrieuenne >((HEeKTUBHOrO COUETaHMs YPOUHBIX M BHEYPOUHBIX (POpPM OpraHuzaniu
00pa3oBaTeNbHOTO MPOLIECCa, B3AUMOACHCTBHUS BCEX €r0 YUACTHUKOB,

2. opraHM3anMs HMHTEJUIEKTYaJbHbIX M TBOPUYECKHMX COPEBHOBAHHM, NMPOEKTHOW M y4eOHO-
HCCIIEIOBATENILCKON AEATEIBHOCTH,

3. cOXpaHEHHE M YKpeIUIeHHEe (PH3UYECKOro, MCHXOJIOTHYECKOTO M COLMAJBHOTO 310POBBS
ofyuaromuxcsi, obecrieueHrne ux 0e30MacHOCTH,;

4. ¢dopMupOBaHHUE MO3UTUBHOW MOTHBAIIMH OOYYAOIINXCS K YUeOHOM AeSITeTbHOCTH,

5. ofecneueHne yCJIOBUH, YYUTHIBAIOIIMX WHAMBHIYAJbHO-IMYHOCTHBIE OCOOEHHOCTH
ofyJaromuxcs,

6. COBEpIICHCTBOBAHUE B3aUMOACHCTBHUS y4EOHBIX TUCLUILINH HA OCHOBE HHTETPALINY;

7. BHeApeHHWE B y4eOHO-BOCHHTATENBHBIH MPOLIECC COBPEMEHHBIX  00pa30BaTENbHBIX

TEXHOJIOTUH, GOPMHUPYIOIINX KIIIOYEBbIE KOMITETCHLINY,

pasBurue nuddepeHumanuu oOyueHus,

9. 3HAKOMCTBO OOYYaIOIIUXCS C METOIOM HAyYHOTO IMO3HAHMS M METONAMH HCCIIEIOBAHUS
OOBEKTOB U SIBJICHUI MPUPOJIBI;

10. mpuobperenne 00yyarOIMMMUCS 3HAHUH O MEXaHHYECKUX, TEIUIOBBIX, SJIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSIX, (PU3NUECKUX BEUUMNHAX, XaPAKTEPUIYIOLIUX STH SBJICHUS,

o
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11. popmupoBanne y oOydaromuxcs yMEHUH HAOMOAAaTh MPUPOIHBIE SIBICHUS W BBIOIHATD
OTIBITHI, JTA0OpaTOpHBIE PabOThl M SKCIIEPHUMEHTABHBIE MCCIEIOBAHUS C HCIONBb30BAHHEM
U3MEPUTENbHBIX MPUOOPOB, MIHPOKO MPUMEHAEMBIX B IPAKTUUECKOH KU3HH;

12. oBnanerne  oOydaromuMucs — OOIIEHAyYHbIMH  IOHITHAMH.  TNPHPOAHOE  SIBJICHHUE,
SMIUPUYECKH YCTAHOBIEHHBbIH (akT, mnpodnema, TUNOTE3a, TEOPETHUECKUH BBIBOL,
pe3yJbpTaT SKCIEPUMEHTAIbHON NPOBEPKH,

13. mornManue o0ydaroUMMHCS OTIMYUI HAyYHBIX JAHHBIX OT HEMPOBEPEHHOH WH(pOpMany,
LIEHHOCTH HayK{ JUIA YIOBJIETBOPEHUs OBITOBBIX, NPOHM3BOJACTBEHHBIX M KYJBTYPHBIX
noTpeOHOCTEH YeoBeKa.

COBpeMeHHbIe HAaY4YHbIC NIPECACTABJICHUA O LIGJ'IOCTHOfI Haquoﬁ KapTHUHE MHpPa, OCHOBHBIX
IIOHATHUAX (I)I/ISI/IKI/I U METOAaxX COIMOCTABICHHUA SKCICPUMCHTAJIbHBIX U TECOPETHICCKUX 3HAHUH C
NPAKTUYCCKUMHU 3aJavdaMUi OTPaXE€HbI B COACPKATCIBHOM MATCPUATIC yLIe6HI/IKOB. Hznoxenue
TCOPUH U TPAKTUKU OMMUPACTCH:

1. Ha NMOHMMaHHME BO3PACTAKOLIEd POJNM €CTECTBEHHBIX HAYK W HAYYHBIX MCCIENOBAaHUN B
COBPEMEHHOM MUDE;

2. Ha OBJAACHWE YMEHUSIMH (OPMYyIHPOBATH THUIIOTE3bl, KOHCTPYHUPOBATH, IPOBOIUTH

SKCNECPUMEHTDBI, OLUCHUBATDH MOJIYYCHHBIC PE3YyJIbTAThI,

BOCIUTAHKME OTBETCTBEHHOTO U OEPEKHOTO OTHOIIEHHSI K OKPYKAOMLIEH cpene;

4. ¢opmupoBanue ymeHUH Oe3omacHOro U 3(P(HEKTUBHOrO HMCTOIB30BAHUS J1abOPaTOPHOTO
O60py,[[OBaHI/I$I, NPOBCACHUA TOYHBIX I/ISMepeHI/Iﬁ u aI[eKBaTHOfI OLICHKHU MOJIYYCHHBIX
pe3yJabTaToOB, MPEICTABIEHHS HAYYHO OOOCHOBAaHHBIX apryMEHTOB CBOHX IEHCTBUM,
OCHOBAHHBIX Ha MEXKIPEIMETHOM aHaAIN3€e YUueOHbIX 3a/1a4.

(9%

Uzyuenne mnpenvera «®Pusnka» B vacTd (popMupoBaHus y 0OyHAIOMIMXCS HAYYHOTO
MHUPOBO33PEHUs, OCBOCHMs OOINEHAyYHBIX METONOB (HAOMOIeHHe, H3MEPEHHEe, SKCIEPHUMEHT,
MOJICIUPOBAHUE), OCBOEHHUS IMPAKTHYECKOrOo TPUMEHEHHUS HAyYHBbIX 3HAHUH (M3MKH B KU3HU
OCHOBAHO Ha MEXIIPEIMETHBIX CBs35X C mpeaMeramu: «Marematuka», < HpopMaTnkay, « XuMus»,
«buonorus», «l'eorpadusy», «Oxomorusty, «OCHOBbI 0€30MACHOCTH JKHU3HENEATENbHOCTIY,
«Hcropus», «JIutepatypa» u ap.

MECTO YYEBHOI'O IIPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBru ¢ ®I'OC OO0 ¢dusuka sBisiercs 00s3aTeNbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOro obmero obOpa3oBanusi. [laHHas mporpaMma mpenycMaTpuBaeT M3y4YeHue (PH3UKU Ha
6a3oBoM ypoBHE B 00béMe 238 1 3a Tpu roma oOydeHus 1Mo 2 4 B HeZeNro B 7 U 8 kJjlaccax U o 3 4 B
Henemo B 9 kiacce. B TemarnyeckoM miiaHUpPOBAaHMM 1Sl 7 U 8 KJIACCOB MPEATOJAraeTcs pe3eps
BPEMEHH, KOTOPBIH yUMTENb MOXET HCIOJb30BaTh IO CBOEMY YCMOTPEHHIO, a B 9 Kiacce —
MOBTOPUTENBHO 00O0IAOLITII MOTY JIb.

JUnis pean3auuy mporpaMMbl HCTIOIB3YOTCS YIeOHUKH, TOMY IEHHbIE K HCIOIb30BAHHIO MPH
peanu3auy UMEIOLINX FOCYAaPCTBEHHYIO aKKPEIUTALMI0 00pPa30BaTeIbHbIX MPOrPaMM OCHOBHOT'O
o0miero 00pa3oBaHUst, OCYIIECTBISIOIUMI 00Pa30BATEIbHYIO NEATETBHOCTD MPUKA30M
Munnpocsewmenus ot 21.09.2022 Ne858

Ousuka 7: yued. mist obmeodpasosar. yupexxaenuii / A.B. [Tépeimkun. — M.: Dx3amen, 2022
PaGouas Terpany no ¢pusuke: 7 kiacc: k yueOHuky A.B. Ilépbiuknna «Pusnka. 7 xnace» /
P.JI. MunbkoBa, B.B. UBanoBa. — M.: Dx3amen, 2017

o A B. Ileporimkun. COopHuk 3anay no ¢usnke: 7-9 k. M.: Usnatenberso "Dx3amen”, 2017
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duznka 8: yued. s obmeoOpaszosat. yupeknernii / A .B. I1épeimkun. — M.: [Ipoda, 2017
Pabouas Terpany no ¢pusuke: 8 kiacc: k yuebuuky A.B. Iléppruknna «Pusnka. 8 xmace» /
P.JI. MunbkoBa, B.B. BanoBa. — M.: Dx3amen, 2019

e ®usuka 9: yueb. st odbmeobpaszosar. yupexknennii / A.B. [Tépenukusa u EM. I'ytauk. — M.
Hpoda, 2018

e Pabouas Terpanp no pmsuke: 9 knacc: xk yuebuuky A B. IIépeimkuna «Pusuka. 9 kiacey /
P.JI. MunbkoBa, B.B. BanoBa. — M.: Dx3amen, 2017

COAEP/KAHUE YYEBHOTI'O IPEAMETA «®U3UKA)>

®dusmka Kak Hayka o Haubojee OOIMX 3aKOHAX MPUPOABL, BBICTYTAsl B Ka4eCTBE yueOHOro
nmpeaMeTa B IIKOJIe, BHOCHT CYyIIECTBEHHBIN BKJIAJ B CHCTeMY 3HaHMI 00 okpyxkaromem mupe. Ona
pPacKphIBAE€T POJIb HAYKH B SKOHOMHYECKOM M KYJBTYPHOM Pa3BUTUU OOINECTBA, CIIOCOOCTBYET
(OpPMUPOBAHHUIO COBPEMEHHOTO HAYYHOrO MHPOBO33peHwms. s pemenus: 3amad GopMUpOBaHUS
OCHOB HayYHOT'O MUPOBO33PEHUS, PA3BUTUS MHTEIUIEKTYAJbHBIX CITOCOOHOCTEH M MO3HABATEIbHBIX
WHTEPECOB IIKOJIHHUKOB B MPOLIECCE M3yUeHUs] PU3NKH OCHOBHOE BHUMAHHE YIEJSIETCS] 3HAKOMCTBY
C METOJaMHU HAyYHOTO TMO3HAHUS OKPYIKAIOIIEr0 MHpA, MOCTAHOBKE MpoOsieM, TpeOyrIWX OT
00yHaroIUXCsi CAMOCTOSITEIBHON JEATEIBHOCTH IO UX pa3pemmeHuto. O3HaAKOMIICHHE IKOJIBHUKOB ¢
METOJIJaMH HAYYHOT'O MO3HAHUS MPEATIONAraeTcsl MPOBOAUTH MPHU M3YYEHUU BCEX Pa3lesioB Kypca
($U3NKYN, a HE TOJBKO MPU HM3YUYEHUH CIEUANTBHOTO pasnena «Pusuka u (u3nyuecKkue MeTombl
U3y YEeHUS MIPUPOIIBD».
I'ymanuTapHOe 3Ha4YeHUE (PU3UKHM KaK COCTABHOM 4acTu o0IIero oOpa3oBaHUsl COCTOUT B TOM, UTO
OHA BOOPY KAaeT IIKOJIbHUKA HAYYHBIM METOJIOM MO3HAHUS, MO3BOJISTFOIINM MOJTy4aTh OOBEKTHBHBIC
3HaHUS 00 OKPYIKAIOIIEM MUPE C TIOCIENYIOUINM NMPUMEHEHHEeM (PU3UUECKUX 3aKOHOB TSI U3y YSHHSI
xumuu, ouosioruu, pusudeckoii reorpaduu, Texrojoruu, ObXK, B TeXHHKe U TOBCETHEBHOM KU3HU.
Kypc ¢u3uku B mporpamme OCHOBHOrO oOmmiero o0Opa3oBaHUS CTPYKTYPHUPYETCs HAa OCHOBE
PacCMOTpPEHHUSI PA3IMYHBIX ()OPM ABMKCHHSI MATEPHH B MTOPSIKE UX YCIOKHEHHUS:

MEXaHHUYCCKUE SABJICHUS,
TCIJIOBBIC ABJICHUA,
SJICKTPOMATrHUTHBIC SABJICHUA,
KBAHTOBBIC SABJICHUS.
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Kypc ¢pu3nkn 0CHOBHOM IIKOJIBI MOCTPOEH B COOTBETCTBUU C PSIAOM HICH:

1. Hnesa uenoctHocTU. B COOTBETCTBUM C HEH KypPC SBJISIETCS JIOTMUECKH 3aBEPLICHHBIM, OH
COIEPKHUT MaTepHa U3 BCEX Pa3fesioB (PU3UKH, BKIFOUAET KAK BONMPOCH! KIACCHIECKOH, TakK
U COBPEMEHHOH (U3MKH, YPOBEHb NPEACTABICHUS Kypca YUHTHIBAET IO3HABATEJIbHBIC
BO3MO)KHOCTH yYaIUXCS.

2. HUpnes mnpeemcrBeHHOocTU. Coiep:kaHuE Kypca YUMTHIBAET MOJATOTOBKY, IOJYUYEHHYIO
yYalMMHUCS Ha MPEeALIECTBYIOIIEM dTame Mpu U3yUeHUH €CTeCTBO3HAHUS.

3. Unes sapuatuBHOCTH. Ee peanm3amusi TO3BOJIIET BbIOpATh yYaIIMMCS COOCTBEHHYIO
«TPaeKTOpUIO» M3ydeHUs! Kypca. [t 3TOro nmpeaycMOTpPeHO OCYIIECTBIEHHE YyPOBHEBOM
i depeHIHaIN: B IpOrpaMMe 3aJI0KEHBI 1BA YPOBHS U3YUEHHUs MaTeprana — OOBIYHBIH,
COOTBETCTBYIOIIUI 00pa30BaTENbHOMY CTAHAAPTY, M MOBBIIIIEHHBIN.

4. HWpnes renepanusauuu. B cooTBeTcTBUM C Hell BbIIEJIEHbI TAKUE CTEP)KHEBbIE MOHATUS, KaK
SHEprus, B3auMOJIEHCTBHUE, BELIECTBO, Noje. Beaymum B Kypce sBiseTCs U NpeACTaBlIeHNe
O CTPYKTYPHBIX YPOBHSX MaTepUU.



5. Hpes rymanumrapuszauuu. Ee peanusaumsi npeamnonaraeT HCHONb30BAHHE I'yMaHUTAPHOIO
noTeHMansa (HU3NYECKOW HayKH, OCMBICICHHE CBSI3HM Pa3BUTUS (PHU3HKH C Pa3BUTHEM
o01mecTBa, MUPOBO33PEHYECKIX, HDABCTBEHHBIX, YKOJIOTHIECKUX MPOOIIeM.

6. Hnes cnupanpHOro noctpoeHus kypca. Ee Beinenenue o0y cioBiIeHO HEOOXOIUMOCTBIO yUeTa
MaTeMaTHIeCKON IIOATOTOBKH U ITO3HABATECJIIBHBIX BO3MOXKHOCTEHN ydamuxcs

B coorBerctBum ¢ memsimu  oOyueHHs (U3MKE YYAIIUXCS OCHOBHOM INKOJBI U
cOpMyJIMPOBAHHBIMU BBIIIE HIESIMH, TOJIOKEHHBIMH B OCHOBY Kypca (HU3HKH, OH HMEeT
CIIEAYIOIIEE CONEPIKAHUE U CTPYKTYPY:
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Pasnen 1. ®usuka U e€ poJib B IIO3HAHUU OKPVIKAIOIIErO MUDPA

®dusnka — Hayka o npupone Asnenus npupoasl. Pusndeckue siBJICHUS. MEXaHUYECKHE, TEIUIOBLIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuunHbl. M3mepenne pusndecknx sennuuH. Ousnueckue npudopsl. Ilorpemnocts
n3MepeHnil. MexxayHapoaHast CUCTEMa €AUHULL.

Kak ¢m3mka u npyrue ecTecCTBEHHbIE HayKH HM3Y4aroT npupoay. EcTecTBeHHO-HaydHbIH MeTon
MO3HAaHUs. HaOJFOAeHNe, MOCTAHOBKA HAYYHOTO BOMPOCA, BBIABIKEHHE THUIIOTE3, SKCIIEPUMEHT IO
MPOBEpPKE THIOTe3, OOBsiICHeHWe HaOmomaemoro siieHus. Onucanne (QU3NUECKUX SIBJICHUHA C
TTOMOIIBIO MOAENEN.

JIeMOHCTpAIUH!

1. 1\/IeXaHI/ILIeCKI/Iej TECIJIOBBIC, SJICKTPUICCKUEC, MATHUTHBIC, CBETOBBIC SABJICHUS.
2. ®usnyeckne npuOOpPbl W TpoUEAypa NPSMBIX H3MEPEHUIH AaHAJOTOBBIM M IH(PPOBBIM
npubopom.

JlabopatopHbie PabOThl U OIBITHL

OnpeneneHvie 1IEHBI IENEHUS IKAJIbl H3MEPUTELHOTO IPUOOpA.

HsmepeHune paccTossHUM.

Hsmepenne 00bEMa JKUIKOCTH M TBEPIOTO TENA.

OnpeneneHrie pa3MepPOB MaIbIX TeJl.

HSMGpeHI/Ie TeMnepaTypr HpI/I TIOMOIIH KUOKOCTHOTO TepMOMeTpa 1 JaTyuukKa TeMnepaTypr.
[IpoBeneHue MccaeIOBaHUS 10 MPOBEPKE TUIOTE3bI: NAJIBHOCTD MOJIETA MAPHKA, MY IEHHOTO
TOPU3OHTAIILHO, TeM OoJbiie, yeM OOJIbIle BHICOTA My CKa.

IS Al e

Pasnen 2. IlepBoHavajibHbIE CBEAEHUS O CTPOEHUHU BEIIECTBA

CTpOGHI/Ie BEIICCTBA. aTOMblI U MOJICKYJIbl, UX Pa3MEPbI. OHbITbI, AOKA3BIBAOIHUE AUCKPETHOC
CTPOCHUE BCIICCTBA.

JBikeHue yactull BemmecTBa. CBsI3b CKOPOCTU JBIKEHHS YaCTHI] C TeMrepaTypoi. bpoyHoBckoe
neuxkeHne, nuddys3us. BzaumoneiicTBre YacTUILl BEIIECTBA. MPUTSHKEHUE U OTTAJKUBAHUE.

ArperaTHble COCTOSIHUS BELIECTBA. CTPOSHUE ra30B, JKUAKOCTEH U TBEPABIX (KPUCTAIITHIECKHX ) TE.
B3auMocBs3p MeXkAy CBOMCTBAMH BELIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX U HUX aTOMHO
MOJIEKY JISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHHI BOZBI.

EGMOHCTQagI/II/II



1. Habmronenne OpOyHOBCKOTO ABUKECHHSI.
2. Habmonenune nudpdysuu.
3. Ha6J'II'OI[eHI/Ie ﬂBHeHI/IfI, O6”b$ICH$II'OH_[I/IXC$I MNPUTAXKCHUEM WM OTTAJIKUBAHUEM YaCTHUIL]

BCIICCTBA.

JlabopaTtopHbie PabOThl U OIBITHL

1. Onenka nuaMeTpa aToMa METOAOM PSIIOB (C UCTONIb30BaHUEeM (GoTorpaduii).
2. OmnbiThl 1O HAOTIOASHHUIO TEIIOBOTO PACIIUPEHHSI Ta30B.
3. OmubITh MO OOHAPYIKEHUIO NEHCTBUS CHIT MOJICKY JISIPHOTO TPUTSIKESHUSI.

Pasnen 3. JIBupkeHUe U B3aMMOIEHCTBUE TEJ

Mexanunueckoe nBukeHue. PaBHOMepHOe M HepaBHOMepHoe nBukeHue. Ckxopoctb. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBI)KEHHH. Pacuér myTu u BpeMeHU ABU)KEHMUSI.

ABnenne HWHCPLUU. 3akoH HHCPLUH. BSaHMOHeﬁCTBHe TCJI KaK NPpHUYMHA HM3MCHCHHSA CKOPOCTU
JABUKCHHUA TCII. Macca kak ME€pa HMHEPTHOCTH TEIa. IInoTHOCTH BCIICCTBA. CBs13b IJIOTHOCTH C
KOJINMYECCTBOM MOJICKYJI B €AUHULIC o0BEMa BCIICCTBA.

Cuna xak xapakTepucTHKa B3auMozelicTeus Tei. Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuibl
C TMOMOLIbK TUHAMOMeTpa. fIBleHue TAroTeHus U cuja TsokecTH. Cuila TSDKECTH Ha JPYrHUx
miaHerax. Bec Ttena. Hesecomocts. CnokeHHe CHJI, HANpPaBACHHBIX IO OAHOH IMIPSIMOML
PasHopelicTBytommas cui. Cuna TpeHusi. TpeHue ckobXeHus U TpeHue nokos. TpeHue B npupoze u
TEXHHKE.

JleMoHcTpanuu:
1. HabmroneHne MeXaHUUECKOTO JBH)KEHUS Tea.
2. H3mepeHue CKOPOCTH NPSIMOJIMHEHHOTO IBUKEHUS.
3. HabnroneHwue siBIEHUS UHEPLIUU.
4. HabmoneHne n3MeHeHHUs CKOPOCTH TPH B3aUMOAECHCTBUH TEJ.
5. CpaBHeHHe Macc MO B3aUMOAENCTBUIO TeJl.
6. CroxeHue CuJjl, HAlIPaBJIEHHbIX MO OAHON MPAMOH.

JlabopatopHble PabOThl U OIBITHL

1. OmpeneneHne  CKOPOCTH  PAaBHOMEPHOIO JBIDKEHHs (IIapHKa B JKHAKOCTH, MOJENH
3NEKTPUIECKOTO aBTOMOOUIISI U T.11.).

2. OmpeneneHue cpemHed CKOPOCTH CKONbKEHHs Opycka WM IDapuka [0 HAaKJIOHHOHN

IJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPAOTO TeNA.

4. OmnbIThl, AEMOHCTPHUPYIOIIHE 3aBHUCUMOCTb pacTsDKeHUs (medopmanuu) TpPYKUHBI OT
MIPUJIOKEHHON CUJIBL.

5. OnbIThl, J1EMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbI TPEHMs CKOJBKEHHS OT Beca Tela U
XapakTepa CONMPUKACAIOLINXCS TOBEPXHOCTEH.
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Pasnen 4. lapneHue TBEPABIX TEJ, JKUAKOCTEN U ra30B

Hasnenne. CriocoObl yMEHBIIEHUS U yBEJIUYEHUS NaBjieHus . J[aBieHue ra3a. 3aBUCUMOCTD JaBJICHHUS
raza ot o0béma, TemmepaTypel. llepemada naBieHUs TBEPABIMH TEJAMH, KUIKOCTSIMU W Ta3aMH.
3akon Ilackans. IlHeBMaTHYeckMe MalllMHBI. 3aBUCHUMOCTD AdaBJICHUA XUAKOCTHU OT FJ'Iy6I/IHbI.
Iuppocratuyeckuii mapagokc. CooOmaromuecs cocyanl. I uapaBmnyecKkue MEXaHU3MBbI.



Atmocdepa 3emiu u atmocdepHoe nasieHue. IIpudmMHbBI CyIecTBOBAaHUS BO3AYLIHON 000JIOUKU
3emumn. OmbiT Toppuuennu. M3mepenue atmocdepHOro naBieHHs. 3aBUCUMOCTh aTMOC(HepHOro
JaBJIEHUS! OT BBICOTHI HaJl ypoBHEM Mopst. IIpubops! st m3sMepeHus aTMOC(EPHOTO AaBJICHUS.

JleiicTBUE KMIKOCTH W Tra3a Ha MOTPYKEHHOE B HUX Teyo. BriTajkuparomas (apxuMenoBa) CHia.
3akon Apxumena. [InaBanue ten. Bozgyxomnnasanue.

JleMoHCcTpanuu:
1. 3aBHCHMOCTb JaBJIeHUs ra3a OT TeMIIepaTyphl.
2. Ilepenaua naBieHUs ) KUAKOCTBIO U Fa30M.
3. Coobmaromuecs: CoCyabl.
4. TI'mppasnuueckuil npecc.
5. TlposiBieHue neiicTBrsi aTMOC(EPHOTO TABIICHUSI.
6. 3aBHCHMOCTH BBITAJIKUBAIOLICH CHJIIBI OT 00BbEMa MOrPYKEHHONW YaCTH Tejla U IUIOTHOCTH

SKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOMN JKUIKOCTH.

8. VYcioBue miaBaHus TeJ. IUJIABAHUE WM MOTPY>KEHHE TElI B 3aBUCUMOCTU OT COOTHOLIEHHS
MJIOTHOCTEH TeNa U SKUAKOCTH.

~

JlabopaTopHbie PabOThl U OIBITHL

1. HccnenoBanre 3aBUCUMOCTH Beca TeJla B BOJIE OT 00BbEMA MOTPYKEHHOM B JKUIKOCTh YaCTH
Tena.

2. OmnpeneneHne BbITAIKUBAIOIIEH CUIIBbI, TEHCTBYIOIIEH Ha TEJO, OTPY>KEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIBI, TEMCTBYIOIIEH HAa TEJIO B KUAKOCTH, OT

MAacChI TeJa.

4. OnbIThl, AEMOHCTPHUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAOIIEH CUIIbI, NEHCTBYIOIIEH Ha TEJIO B
JKUIKOCTH, OT 00BEMA MOTPYKEHHOHN B JKUAKOCTh YaCTH TeJIa M OT IJIOTHOCTH YKHUAKOCTH.

5. KonctpyuposaHue apeoMeTpa WIM KOHCTPYUPOBAHME JIOAKM U ONpenejeHue e
IPy30II0ABbEMHOCTH.

(9%

Pasnen 5. Pabora U MOIHOCTE. DHEprus

Mexannaeckast pabota. MOITHOCTE.

IIpocTeie MexaHHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBWiIO paBHOBECHs phlYara.
IIprMmeHeHme paBuiia paBHOBECHS pblyara K 00Ky . «3osoroe npasuio» Mexanuku. KITJI mpocTeix
MexaHu3MOB. IIpocTbie MeXaHNU3MBI B OBITY U TEXHHKE.

Mexannueckast sHeprusi. Knunernueckast u noreHuuanpHas sHeprus. IIpespamenue oqHOro Buna
MEXaHUYEeCKOM SHEepPruu B APYroil. 3aKOH COXPaHEHUs SHEPTUU B MEXaHHUKE.

JIeMOHCTpALUHU;

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

JlabopaTtopHbie PabOThl U OIBITHL

2. Omnpenenenune padbOThI CHITBI TPEHUS TPH PABHOMEPHOM ABIKEHUH TeJa MO TOPU30HTAIBHON
MOBEPXHOCTH.

HccnenosaHue yCiaOBHil paBHOBECHS pblyara.

Hsmepenune KIIJl HakIOHHOM NJIOCKOCTH.

5. H3ydenue 3akOHa COXPAaHEHHsI MEXaHUYECKOU SHEPTHUM.

halh
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Pasnen 6. TermioBble sIBJIEHUS

OcHOBHBIE [TOJIOKEHUsI MOJIEKY IIPHO-KMHETHYECKOM TEOPUM CTPOEHMUsI BelecTBa. Macca 1 pa3Mepbl
aTOMOB U MOJieKyJI. OTBITBI, MOATBEPKAAIOLIE OCHOBHBIE MOJIOKEHUS MOJIEKY JIIPHO-KHHETHYECKON
TEOPHUU.

Mopnenu TBEPAOTO, KUAKOTO M ra3o00pa3sHOrO COCTOSHUE BemlecTBa. Kpucramimueckue wu
amop¢Hbie Tena. OObICHEHNE CBOWCTB ra30B, JKUIKOCTEH M TBEPIBIX TEJT HA OCHOBE MOJIOKEHUMN
MOJICKYJIAPHO-KUHETUYeCKOW Teopun. (CMauuBaHWe U KaNWUISIPHBIE SIBICHHS. |eIJIOBOE
PacCIIMPEHHE U CXKATHE.

Temnepatypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TETLIOBOTO ABMKEHHUS YaCTHIL.

BryTpennss sueprust CriocoObl MI3MEHEHUST BHYTPEHHEH 3HEPTUU: TEIUIONepenada U COBEpIISHUE
pabothl. Buae! Temonepenauu: TemIONPOBOJHOCTD, KOHBEKLIUS, U3y YSHHE.

KonmnuecTBo TermoTel. YaenbHasi TEIUIOEMKOCTD BelecTBa. TermnooOMeH M TEeIIOBOe PaBHOBECHE.
YpaBHeHue TeroBoro Oananca. [InasineHne n oTBepaeBaHNE KPUCTAIUIMIECKHIX BEIIECTB. Y IeIbHAs
teriora miasienns. [lapooOpazosanne n koHaeHcauus. Ucnaperne. Kunenue. Y nenpHast Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHUSI OT aTMOC(EPHOTO JaBJICHUS.

BrnaxuocTbh Bo3ayxa.
OHeprusi TOIUIMBA. Y ieJibHAs TEIJIOTa CrOPaHMsl.

puauuner padots! TeruoBbix asuratenedl. KIIJ1 TeruoBoro asuratens. TeruioBble IBUTATENH H
3aL0UTa OKPY KAIOLIEH CPeabL.

3aKkoH COXPAHCHUS U NPEBPALLCHUA SHEPTIUU B TEIJIOBBIX MPOLECCAX.

JIeMOHCTpAILIUHU;

Habronerue OpOyHOBCKOTO IBIKEHUSI.

Habnronerue quddysuu.

Habmonenue siBieHni cMauMBaHUs U KAITMJUIIPHBIX SIBJICHUH.
HabmoneHne TemnoBoro paciupeHust Tedl.

U3meHeHne naBieHus ra3a npu N3MeHeHNH 00bEMa U HarpeBaHWUH HITH OXJIAKACHUU.
IIpaBuna usmepeHus TemnepaTyphbl.

Buns! Teronepegaun.

OxnaxaeHne npu COBEPIISHUH PabOTHL

9. HarpesaHnue npu coBepIIEHHH PaOOThI BHEIITHUMH CHIIAMH.
10. CpaBHEHHE TEMIOEMKOCTEN pPa3IMUHbBIX BELECTB.

11. HabmoneHne KuneHwsl.

12. HabmroneHne moCcTOSTHCTBA TEMIIEPATY Pbl P TUIABJICHUH.

13. Monenu TenaoBbIX ABUTATENEH.

e A e

JlabopaTtopHbie PabOThl U OIBITHL

OnbITHI MO OOHAPYKEHHUIO NEWCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHUSI.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COMU WIIU caxapa.

OmnbITh! 1O HAOIIOIEHUIO TETUIOBOTO PACLTUPEHHS ra30B, KUIKOCTEH 1 TBEPABIX TEJ.
Omnpenenenne naBieHNs BO3AyXa B OaJUIOHE IIMPUIIA.

D=
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5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AAaBJICHHS BO3IyXa OT €ro 00bEéMa U HarpeBaHUs
WM OXJIQKIEHUS.

6. IlpoBepka rHUMOTE3bl JIUHEHWHOW 3aBUCUMOCTU IUIMHBI  CTOJOWMKA JKHIKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TEMIIepaTyphl.

7. Habmonenue n3sMeHeHUs] BHy TPEHHEH YHEPTHHU TeJla B Pe3yJIbTaTe TeIuionepenayn u padboTsl
BHELTHUX CHJL

8. HccnenoBaHue sIBICHHS TETIOOOMEHA MPU CMEIIMBAHUHN XOJIOJHON U ropsiueil BOJBL.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH MpPH TEIUIOOOMEHE C HArpeThiM
METANJINYECKUM LIUJTUHAPOM.

10. Onpenenenue yaeapbHON TEMIOEMKOCTH BELIECTBA.

11. UccnegoBaHue npoLecca UCIIapeHHusl.

12. Onpenenenyue OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

13. Onpenenenue yaeapHOM TEIJIOTHI MJIABJACHUS JIbAA.

Pasmen 7. DnexTpuyueckye U MArHUTHBIE SIBJICHUS

Dnextpuzanus Tea. [Ba pona sJaeKkTpuUUeCcKUX 3apsiaoB. B3anmonencTere 3apspKeHHBIX TENl. 3aKOH
Ky.]'IOHa (SaBI/ICI/IMOCTb CHIJIBI BSaHMOI[efICTBHSI 3apPsAKCHHBIX TCJI OT BEJIMYHUHBI 3aPA0B U PACCTOAHUA
MEXKIY TeJIaMH).

OnexTpudeckoe mode. Hanpsok€HHOCTH  AieKTpuueckoro momsd.  [IpuHOWD — Cynepro3uiuu
3NEKTPUUECKUX TOJIeH (Ha KaYe€CTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsAaoB. DJEMEHTapHbIN sjekTpuueckuil 3apsan. CrpoeHue aroma.
IIpoBOAHUKY U NUBTIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaa.

DNEKTPUUECKUN TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. MICTOUHHKHM TMOCTOSTHHOTO
TOKa. J{efiCTBUS 3JIEKTPUIECKOrO TOKA (TEIIOBOE, XUMHUUECKOE, MATHUTHOE). DJIEKTPUYECKHIA TOK B
JKUIIKOCTSIX U Ta3ax.

Onextpuueckas nenb. Cuna Toka. DiekTpuueckoe HampsbkeHue. ConpoTHBIEHHE MPOBOAHUKA.
VnenbHOe compoTuBiIEHHE BemecTBa. 3akoH Oma A ydactka nernu. [locnenosarenbHoe H
napauleNbHOE COeNUHEHNE TPOBOIHUKOB.

Pabora m MOImHOCTB 3NeKTpUdecKoro Toka. 3akoH J[xoyns— JleHma. DnexTpudeckue Henu H
noTpeOUTENH 3JIEKTPUUECKOi sHepruu B ObiTy. KOpoTKOE 3aMbIkaHue.

IlocTrosiHHble MarHuThl. B3anmonelcTBUe TOCTOSAHHBIX MarHUTOB. MarHutHoe mojie. MarHutHoe
noJie 3eMJIU U €0 3HAUYCHHE JJis1 )KU3HU Ha 3emite. OnbiT Dpcrena. MarHuTHOE MOJIe 3JIGKTPUUECKOTO
Toka. [IpuMeHeHne 3JeKTPOMArHUTOB B TeXHUKE. [leliCTBHE MArHUTHOrO MOJii Ha MPOBONHHUK C
TOKOM. DJIGKTPOABUTATENb MIOCTOSTHHOTO TOKA. MICIIOIB30BaHNUE 3JIEKTPOABUTATEINEH B TEXHUIECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. ABnaeHue saekTpoMarHuTHOM MHAyKuuu. [IpaBuno JleHua. DnekTporeHepaTop.
CriocoObl MOTYYeHUS SJIEKTPUIECKON SHEPTUU. DJICKTPOCTAHIINHI Ha BO3OOHOBIISIEMBIX HCTOYHHKAX
SHEPTUM.

JemoHcTpauyu:
1. Dnekrpuzanus Ten.
2. J1Ba poaa 3JEeKTPUYECKUX 3apsiA0B U B3AUMOJECHCTBHE 3aPsoKCHHBIX Tel.
3. YCTpOWCTBO U AEHCTBUE 3JEKTPOCKONA.
4. DnexTpocTaTHUYecKas UHAYKIIMSL.
5. 3akoH COXpaHEHUs 3JIEKTPUUYECKUX 3apAI0B.
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IIpoBOIHUKH U TUSJICKTPUKH.

MonaenupoBaHUe CUIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
HcTouHnKHN OCTOSTHHOTO TOKA.

JIeficTBHsA SIEKTPUIECKOTO TOKA.

. DIEKTPUUECKUH TOK B )KUJKOCTH.

. I"az0BbIi1 pazpsn.

. U3MepeHue cuiibl TOKa aMIepMeTpPOM.

. U3MepeHnue 31eKTpUuecKoro Hamnpsi>KeHUs! BOJIbTMETPOM.

. PeocraTt 1 MarasuH CONpOTUBIICHUH.

. BzaumoneiicTBue noCTOSIHHBIX MArHUTOB.

. MonenupoBaHie HEBO3MOXKHOCTH pa3/iesieHHs MTOJI0COB MarHuTa.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

. OmbIT Opcrena.

. MaraurtHoe nose Toka. DJEeKTPOMarHuT.

. JelicTBHEe MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.

. DNeKTpoABUTaTeNb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBlI€HUS JIEKTPOMArHUTHOW MHAYKLUH.

. Onbrrer @apanest.

. 3aBUCUMOCTb HalpaBJeHUs] UHyKIIHOHHOIO TOKA OT YCJIOBUM €ro BO3HUKHOBEHUS.
. DIeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

JlabopaTtopHbie PabOThl U OIBITHL

IS Al

9

10.
I1.
12.
13.
14.

15

18.
19.
20.

21

O1BITHL IO Ha6J'II'OI[eHI/II'O SJICKTPU3aLHUU TCJT HHI[YKLIHGP'I " IIPHU CONMPUKOCHOBCHUU.
HCCHGHOBaHI/Ie HeﬁCTBHﬂ SJICKTPUICCKOTO IMOJIA Ha IPOBOAHHUKHU U AUDJICKTPUKH.

COopka u mpoBepka padOThI 3JIEKTPUUECKOHN e MOCTOSTHHOTO TOKA.

UzmepeHue U peryupoBaHUe CUJIbI TOKA.

H3mepenue u peryJIupoBaHUe HAMPSKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKa, MAYLIErO 4Yepe3 pPe3UCTOp, OT COMPOTHUBIICHHS
Pe3HCTOpa M HATIPSDKEHHSI HA PE3HCTOpE.

Ol'IbITbI, ACMOHCTPUPYHOIHUE 3aBUCUMOCTD SJICKTPHUYCCKOI0 COMPOTUBJIICHUA TPOBOAHUKA OT
€ro JJIUHBI, TUIOLIAIU TONEPEYHOr0 CEYSHUST U MaTepuaa.

HpOBepKa npasujia CJIOXKEHUA HaprI)KeHI/Iﬁ npu mnocjaea0oBaTCIbHOM COCAUHCHUU ABYX
PE3HUCTOPOB.

IIpoBepka npasuia AJisi CUJIbI TOKA NP MapajIeIbHOM COSAMHEHHU PE3UCTOPOB.
OmnpeneneHrie pabOThI HNEKTPUIECKOTO TOKA, UAYLIETO Yepe3 Pe3HCTop.

OmnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BbIACNSIEMOI Ha Pe3HCTOpE.

HUccnenoanne 3aBUCUMOCTH CHJIbI TOKA, HAYIIETO Yepe3 JiaM MOUKY, OT HaNpsDKEHHs Ha HEel.
Onpenenenue KI1/{ HarpesaTens.

HCCHGHOBaHI/Ie MAardHuTHOI'O BSaI/IMOI[efICTBPIH IIOCTOAHHBIX MAIrHUTOB.

. I3yueHne MarHUTHOTO TOJIsI TOCTOSTHHBIX MarHUTOB NPU UX OOBEIUHEHUH U Pa3IeICHUN.
16.
17.

Hccnenosanue neiCTBUs 3JIEKTPUIECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, 1EMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbI B3aUMOAEHMCTBMS KaTyLIKU C TOKOM U
MAarHuTa OT CHUJIbI TOKA U HAIPABJIECHUS TOKA B KaTyILKE.

Hsydenne neicTBUsl MArHUTHOTO MOJISL HA TPOBOJHUK C TOKOM.

KoHnctpynpoBanue u usyueHue padoThl 3J1€KTPOIBUTATENS.

Hsmepenue KIIJI snexTponBurareabHON yCTaHOBKU.

. OnpITBL  TIO HUCCIICOOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ UHAYKOUH. HUCCIICAOBAHUEC

N3MeHEeHHIH 3HAUeHUs 1 HaIlpapJICHUA UHAYKIIUOHHOT'O TOKaA.

9 KJIACC
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Pasnen 8. MexaHuueckue siBJEeHUS

Mexanuueckoe aBHkeHUe. MarepuanbHass Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOro ABWXKeHus. PaBHOMepHOe mNpsMOIMHENHOe JABHKeHHE. HepaBHOMepHOE
npsMojuHeiHoe nBukeHue. CpeaHssi MU MIHOBEHHAas CKOPOCTb Tejla IpU HEpaBHOMEPHOM
JBHUKEHUH.

Yckopenne. PaBHOyCKOpeHHOE npsiMonHeliHOe nBkeHue. Codonnoe manenue. OnbiTel [ amues.

PaBrOMepHOe nBHXKEHME 1O OKpykHOCTH. Ilepron m wacrorta oOpamenus. JlnHelHas U yriosas
CKOPOCTH. LIEeHTpOCTPEMHUTEIBHOE Y CKOPEHHUE.

Ilepsenii 3akoH Herorona. Btoponn 3axkon Herorona. Tperuii 3akoH Hetorona. Ilpunuun
CYNEPIO3ULIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka Cuma TpeHus: cuia TPEHUs! CKOBKEHUsI, CHJIa TPEHUS TTOKOS, IPYTHE
BUIbI TPSHUSI.

Cuna TsJKeCTH M 3aKOH BCEMHPHOTO TSTOTEHHs. Y CKOpeHue CBOOONHOrO maneHws. JIBUkeHue
rianeT Bokpyr ConnHua. Ilepsas kocmudeckasi ckopocTs. HeBecoMOCTh U neperpysku.

PaBHOBecne MarepmanbHOH TOUKH. AOCONIOTHO TBEpHOEe Teno. PaBHOBecHe TBEPIOTO Tena C
3aKpEIUIEHHOM OCBIO BpauieHus. MoMeHT cuiibl. LleHTp TskecTH.

HNmnynsc Tena. M3menenue ummnynbca. Miynbe cuipl. 3aKOH COXpaHeHUs UMIyJjbca. PeakTuBHOe
T BUKEHUE.

Mexannueckas pabota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctd, TpeHus. CBsi3b SHEPruu U
padotel. IloTeHIManpHast SHEPrusi Tena, MOAHSATOrO HajA MOBEPXHOCTBIO 3eMun. lloTeHnmanbHas
SHeprus cxkartoi npyxkuHel. KuHerudeckas sHeprus. TeopemMa O KMHETHYECKOH SHEPruM. 3aKOH
COXPaHEHUs1 MEXaHUYECKOW SHEPTUH.

JIeMOHCTpAILUH;
1. HabmroneHne MEXaHUYECKOTO ABMKCHHUS TejIa OTHOCUTEBHO Pa3sHBIX TEJT OTCUETA.
2. CpaBHeHHUe MyTel U TPASKTOPHUH IBIKEHHUS] OAHOTO U TOTO K€ TeJIa OTHOCUTENIbHO Pa3HBIX

TEJI OTCUETA.

HsmepeHne CKkOpOCTH U yCKOPEHUs TPSIMOJIMHEWMHOTO JIBUKEHUS.

Hccnenosanne Npu3HaKoOB PABHOYCKOPEHHOTO ABHXKEHUS.

Habmronenne ABMOKEHMS TENa IO OKPYKHOCTH.

Habmonenne MexaHMUYECKHUX SIBICHHUH, MPOUCXOASIINX B CUCTeMe OTcuéra « Tenexka» npu
€& PaBHOMEPHOM U YCKOPEHHOM JABIKEHHH OTHOCHTENBHO KaOWHeTa (PU3NKH.

7. 3aBUCUMOCTb YCKOPEHHUs Tejla OT Macchl Tela U AEHCTBYIOIENH Ha HErO CUJIbL.

8. HalOnronenue paBeHCTBA CHJT IPU B3AMMOACHCTBHH TEN.

9. H3meHeHue Beca Teja NPU YCKOPEHHOM JIBHKECHHM.

10. Ilepenada nMmnyabca Mpu B3aMMOJAEHCTBUH TEJL.

11. IIpeobpazoBanust SHEPTUN TIPU B3AUMOAECHCTBUH TEJL.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIPYTOM B3aHMOAEHCTBUU.

13. CoxpaHeHHEe UMITYJIbCA IPU A0COTIOTHO YIIPYTOM B3aMMOAEHCTBHHL.

14. HabmroneHne peakTHBHOTO JBMKEHUS.

15. CoxpaHeHHe MEXaHHUYECKOH YHEPTUN IPHU CBOOOIHOM MaeHHUH.

16. CoxpaHeHre MeXaHUYeCKON SHePruU MPU JBUXKEHUU TeJia oA JeHCTBUEM NPy KUHBI.

NNk W

JlaGopaTtopHble paboThl U ONBITHL
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el

10.

I1.

KoncTpyupoBaHue Tpaka IJisl pa3roHa M NaJbHEHIIEr0 PaBHOMEPHOrO ABMIKEHHMS IIapHKa
NI TEJICKKH.

Omnpenenenne cpenHe CKOPOCTH CKOJIBbXKEHHUS OpyCKa WK ABM)KEHUSI IIapHKa 1O HAKJIOHHON
IIOCKOCTH.

OmnpeneneHne yCKOpEHHs TeJla MPH PaBHOY CKOPEHHOM IBH)KEHUH O HAKJIIOHHOH TIOCKOCTH.
UccnenoBanne 3aBUCUMOCTH TNyTH OT BPEMEHHM INPU PABHOYCKOPEHHOM IBH)KCHHHU 0€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIIHM PU PABHOY CKOPEHHOM JIBIKEHNUHN O€3 Ha4abHOM CKOPOCTH My TH
OTHOCATCA KakK pPsj HEYETHBIX HUCCII, TO COOTBECTCTBYHOIIUEC TMPOMECKYTKH BPEMCHU
OOHNHAKOBBI.

HCCHGHOBaHI/Ie 3aBUCUMOCTHU CHUJIbI TPEHUA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOI'O JaBJICHHA.
Onpenenenne ko3 uLneHTa TPEHUS] CKOTBKEHHSL.

Onpenesnenue KECTKOCTU MPYKUHBL.

Omnpenenenrie pabOThI CHITBI TPEHUS IPU PABHOMEPHOM JABHKSHHHU TEJa IO TOPU30HTATBHON
MIOBEPXHOCTH.

Onpenenenne pabOTBI CHJIBI yOPYrOCTH TPU TOABEME TIpy3a C HCIOJIb30BAHHEM
HEIIOABMIKHOI'O U MTOABHUIKHOI'O OJIOKOB.

UzydeHne 3aK0Ha COXpaHEHUST SHEPTHH.

Pasnen 9. Mexanuueckue koiaebaHus U BOJHBI

KonebarenpHoe nBrmxxenne. OCHOBHbBIE XapaKTEePUCTUKU KOJeOaHNI: MEePUOA, YaCTOTa, AMILTUTY 1A,
MaremaTtudueckuii M TpPYXKUHHBIH MaATHUKU. llpeBpamenne sHeprum mnpu  KoyebaTenbHOM
JIBHUKEHUH.

Zaryxaromue konebanus. BoiHy)nenHble kojeOanus. Pesonanc. Mexanudeckue BojHbI. CBOMCTBA
MexaHudeckux BOJH. [IpomonpHble W mnonepeuHble BOJHBL J[MMHAa BOJHBI M CKOPOCTH €€
pacrpocTpaHeHusl. MexaHU4eCKHe BOJIHBI B TBEPAOM TeJE, CEHCMUYECKHE BOJIHBL

3Byk. I'poMKkoCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3Byka. MHpPa3ByK U yIbTPa3BYK.

JemoHcTpauyu:
1. Habmonenue konebaHuil Tl MO ASHCTBUEM CHIIBI TSKECTH M CHITBI yIIPYTOCTH.
2. Habmonenue konebaHuil rpy3a Ha HUTH U Ha NPy KHHE.
3. Habmonenue BeIHYKACHHBIX KOJeOaHUH U pe3oHaHCa.
4. PacrpocTpaHeHHE IPOIOJIBHBIX U NOMIEPEYHBIX BOJIH (Ha MOZEJH).
5. HabmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AxycTUuecKuill pe3oHaHC.

JlabopaTtopHbie PabOThl U OIBITHL

1.

wn

OmnpeneneHre 4acTOTH U IEpUOAA KOJIeOaHUH MAaTEMaTHIECKOTO MasiTHHKA.

OmnpeneneHre 4acTOTH U IEpUOAA KOJIeOaHUH NPy KUHHOTO MAsITHUKA.

UccnenoBanne 3aBUCHMOCTH TNepHUosa KoebaHWH NMOABEIIEHHOTO K HUTH I'py3a OT JJIUHBI
HUTH.

HccnenoBanne 3aBUCHMOCTH TIEpHOAa KOJIeOaHHH Py KUHHOTO MasiTHUKA OT MAacChl rpy3a.
IIpoBepka HE3aBUCUMOCTH Iepuona KonebaHuil rpysa, MOABEIIEHHOrO K HHUTH, OT MacChl
rpysa.

OmnbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD MEPHOAa KoneOaHuH MPY>KUHHOTO MAsiTHUKA OT
MAacChl Ipy3a 1 JKECTKOCTH MPY KUHBL.

H3mepenne yckopeHns: CBOOOIHOTO MageHusL.
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Pasgen 10. DeKTpOMATHUTHOE HOJIE U DJIEKTPOMATHUTHBIE BOJHEI

DJIEKTPOMArHUTHOE TOJIe. DJIEKTPOMAarHUTHbBIE BOJHBIL. CBOMCTBA 3JieKTpoMarHuTHbIX BOJH. Ilkana
3JIEKTPOMArHUTHBIX BOJIH. MCrOIb30BaHNEe 3JIEKTPOMArHUTHBIX BOJIH U1 COTOBOMW CBSI3H.

DJeKTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BoTHOBBIE CBOWCTBA CBETA.

JleMOHCTpAILUH;

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOICTBA CBETA.

JlabopaTtopHbie PaboThl U OIBITHL

1. HsydeHune CBOHCTB 3JEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO MOOHIIBHOTO TeJedoHa.

Pasmen 11. CBeTOBLIE SIBJIEHUS

JlyueBas monens cBera. Mcrounuku csera. IIpsimMonuHeiiHoe pacmpocTpaHeHUE CBeTa. 3aTMEHMUs
Connua u Jlynel. OtpaxkeHue ceera. [1nockoe 3epkano. 3akOH OTPa’KEHUs CBETA.

Ilpenomnenne cBera. 3akoH mpenomiieHHs: cBera. I[loJHOE BHYTpEHHEE OTpPa’keHHE CBETA.
Hcnonw3oBanne NOTHOTO BHYTPCHHETO OTPAKCHUA B OIITUYCCKUX CBETOBOAAX.

Jlunza. Xon nydeit B munze. OnTuueckas cucrema ¢oToanmnapara, MUKPOCKOIa | Tejieckomna. 1 a3
KaK ONTUYECKask CUCTEMA. bIIM30pyKOCTE U 1abHO30PKOCTD.

Paznoxxenne Oenoro ceera B cmekrp. OnbiTel HbtoToHa. CnoXXeHHE CHEKTPaJbHBIX LIBETOB.
Jucnepcus ceera.

JIeMOHCTpAILIUHU;

2. IlpsMonuHENHOE pacIpOCTPAHEHHE CBETA.

3. OrpaxeHnue cBera.

4. TlonyueHue n300paskeHUI B TUIOCKOM, BOTHYTOM H BBITIYKJIOM 3€pKajiax.
5. IIpenomnenue ceera.

6. Onruueckuii CBETOBOJ.

7. Xon nydeii B cobuparoei JIuH3e.

8. Xon nmydel B pacCEUBAIOLIEH JINH3E.

9. Tlonyuenune n300pakeHUI ¢ TOMOLIBIO JINH3.

10. IIpuanun neficTeust GoToanmnapara, MUKPOCKOIIA U TEIECKOA.
11. Monens rinasa.

12. Paznosxxenue 6e0ro cBeTa B CIIEKTP.

13. Tlonyuenue 6e0ro cBeTa MPU CIOKESHUH CBETA Pa3HBIX IIBETOB.

JlabopaTopHbie PabOThl U OIBITHL

1. HccnenoBaHue 3aBUCHMOCTH yTJjla OTPAKEHHUsI CBETOBOTO Jiy4a OT yIJia MaJaeHUs..
UzyueHne xapakTepUCTUK H300paskeHHs PeIMeTa B INIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCHMOCTH yIJia MPEJOMJIEHHs CBETOBOTO Jyda OT yIJla TafeHUs] Ha
rpaHMIIe «BO3IYX—CTEKIION.

4. Tlonyuenue n300pakeHUl C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

wn

Onpenenenne GOKyCHOTO PacCTOSHUS M ONITUYECKON CHITbI COOMPAOIEH JINH3BI.
6. OmBITHI MO Pa3JIOKEHUIO OEJIOTr0 CBETA B CIIEKTY.
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7. OnbIThI IO BOCIIPUATHUIO IBETA IPEAMETOB IMPHU UX Ha6J'II-OI[eHI/II/I HEPE3 UBETOBLBIC (I)I/IJ'IprbI.

Pasnen 12. KBaHTOBBIE SIBJIEHUS

Omneitel Pesepdopna u mmaHerapHas mopjenb aromMa. Mopenb atoma bopa. Hcnyckanue u
MOrJoLEeHNe cBeTa aTOMOM. KBaHThL. JIMHENYaTele CIEKTPHL.

PamuoaktuBHOCTh. Anb(da-, Oeta- u ramma m3nydenus. CtpoeHue aromHoro siapa. HykimoHHas
MOZAEIb aTOMHOTO siapa. M30Tomnsbl.

PaauoaktusHbIe npeBpaiuenus. [lepuon nogypacnaaa aTOMHBIX sIAEP.

SnepHbie peakunn. 3aKOHBI COXPAHEHUS 3aPAI0OBOTO U MACCOBO T'O YHCEJ. DHEPTHUS CBSI3U ATOMHBIX
sinep. CBsi3b Maccel U 3Hepruu. Peakuun cunTesa u nenenus siaep. Mcrounnku saeprun ConHIa 1
3BE37.

AnepHas sHepreTuka. [lelcTBUsA pagrOaKTUBHBIX U3JIyUYEHHUI HA )KUBbIE OPTaHU3MBI.

JleMoHCcTpanuu:
1. CnexkTpel U3MyyeHus U MOTJIOIIEHHS.
2. CrnekTpsl pa3jIMyHbIX I'a30B.
3. ConexTp BOIOpOZA.
4. Habmonenune TpekoB B kamepe Bubcona.
5. Pabota cuéTynka HOHM3HPYIOIUX U3y YEHUH.
6. Perucrpauus u3nydeHus NPUPOIHBIX MUHEPAJIOB U IPOIYKTOB.

JlabopatopHbie PabOThl U OIBITHL

1. HaOmroneHne CruIOIIHBIX U JIMHEHYATHIX CIIEKTPOB H3JTyYEeHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUH YaCTULIBI IO TOPMO3HOMY Iy TH (110
¢dororpadusim).

3. Hsmepenne paarioakTUBHOTO (OHA.

IToBTopuTenbHO-0000IAIOMINA MOIYJIL

IToropuTenbHO 060OMIAONIINI MOAYJIb MPeIHA3HAYEH JIsI CUCTEMATH3aluN U 0000meHns
NPEAMETHOTO COACPIKAaHUS U OMbITA NEATENIbHOCTH, MPUOOPETEHHOTO MPHU M3yYEHHUH BCETO Kypca
¢u3nky, a Takke A TMOAroTOBKM K OCHOBHOMY TOCyAIapCTBEHHOMY 3K3aMeHy O (U3MKe s
00y4aroImuxcst, BEIOPABIINX 3TOT YUeOHBIHN MpenMer.

[Ipu n3yvyeHun NaHHOTO MOMYJIsl PEATU3YIOTCS U CUCTEMATU3UPYIOTCSA BUIBI AESTEIbHOCTH,
HA OCHOBE KOTOPBIX 00€CTIEUNBACTCS JOCTKEHIE TIPEIMETHBIX U METAPEAMETHBIX TUIAHUPYEMBIX
pe3ysnbTaToB OOyueHus, (pOPMHUPYETCS €CTECTBEHHO-Hay4YHasi TPAMOTHOCTh. OCBOEHHE HAyYHBIX
METOJIOB HCCJIEIOBAHUS SIBIEHUH TPUPOALI U TEXHUKH, OBJIAICHUE YMEHUSIMU OOBSCHSTH
(dusrueckue sBICHUS, TPUMEHSIS MOy YeHHbIE 3HAHUS, PEIIaTh 3a/1a4H, B TOM YUCJIE Ka4eCTBEHHBIC
U 5KCIIEPUMEHTAJIbHBIE.

[IpuHUMNHANBHO AEATETbHOCTHBIN XapaKkTep JAaHHOTO pasiesa pean3yercs 3a CUéT TOro, 4To

yYHaluecs BhIMOJIHAKT 3aJaHNs, B KOTOPBIX UM MPEAIAracTcs:
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® Ha OCHOBE MOJYYEHHBIX 3HAHUH PACIIO3HABATh U HAYYHO OOBSCHATH (PU3MUECKUE SBJICHUS B
OKPYJ’KaOIIEH MPUPOJIe U TOBCEAHEBHOMN KU3HU,

® CMOJIB30BATh HAYYHBIE METONBI UCCIICHOBaHHS (PU3NYECKUX SIBJICHHI, B TOM YHCIIE IS
MPOBEPKHU THIOTE3 U MOJYUCHUS TEOPETHIECKUX BBIBOJIOB;

e OOBSICHITH HAY4YHbIE OCHOBBI HauOOJie€ BAJKHBIX JOCTH)KCHUN COBPEMEHHBIX TE€XHOJIOTHH,
Harpumep, MPaKTHYECKOrO HCIIONb30BAHUS PA3UYHBIX HMCTOYHHUKOB HHEPTUM HA OCHOBE
3aKOHA MPEBPAIICHUS] U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTUU.

Kaxknmass w3 TeM [JaHHOrO pasjena BKJIIOYAET OKCIEPHUMEHTAIbHOE HCCIIEIOBAHUE
obobwaromero xapaktepa. Pasnen 3aBepiuaercs MPOBEAEHHEM IUATHOCTUYECKOH M OLIEHOYHOM
paboThI 332 KypCc OCHOBHOH IIKOJIBI.

Kypc ¢pu3nkn HOCUT SKCIIEPUMEHTATBHBIN XapaKkTep, MO3TOMY OOJIbIIOE BHUMAaHHUE B HEM
yACIEHO IEMOHCTPALMOHHOMY SKCIIEPUMEHTY M MPAKTHYECKUM padoTaM yHaiuxcs, KOTOpble
MOTYT BBIMOJIHATBCS KaK B KJIaCCe, TaK U AOMA.

Conepxanne yueOHOro Marepuana B yueOHHMKax Uit 7-9 KIIACCOB IMOCTPOCHO HA €IUHOMN
CHCTEeMe TMOHSATHH, OTPaXkaroIIUX OCHOBHBIE TeMbl (pas3nmenbl) kypca (usuku. Takum obpazowm,
3aBEpIICHHONW TNPEAMETHON JHHHeH Yy4eOHHKOB O00eCneunBaeTcss MPEEMCTBEHHOCTb H3YUYESHHS
npeqMeTra B TOJHOM oOObeMe Ha OCHOBHOW (BTOpOi) CTymeHH oO0mero oOpa3oBaHMs.
Conep:xaTenbHOE pacrnpeeieHne yueOHOro marepuajiia B yueOHMKAX (DU3UKUA OMHPAeTCsl Ha
BO3PACTHBIE TICHXOJIOTHYECKHE OCOOEHHOCTH OOydYaromMXcsi OCHOBHOH IIKOJbI (7-9 Kiacchl),
KOTOpBIE XapPaKTEPU3YIOTCSA CTPEMIICHHEM TIOAPOCTKA K OOILIEHUIO 1 COBMECTHOHN IESITETbHOCTH CO
CBEPCTHUKAMH M 0COOOH YyBCTBHTEIBHOCTBIO K MOPAIBHO-3THUECKOMY «KOJEKCY TOBApPHUIIECTBAY,
B KOTOPOM 3aJaHbl Ba)XKHEHIINE HOPMbI COLMAIBHOIO TIOBEACHUS B3POCIOr0 MHpa. YUeT
0COOEHHOCTEH TMOAPOCTKOBOIO BO3PAcTa, YCIEIIHOCTb M CBOEBPEMEHHOCTh (POPMHPOBAHUS
HOBOOOpA30BaHUH MO3HABATEILHOU C(ePhl, KAYECTB M CBOMCTB JIMYHOCTH CBSI3bIBAIOTCS] C AKTHBHON
NO3MLIMEH YUUTENs], a TAKXKE C aIeKBATHOCTBIO MTOCTPOEHHsT 00pa30BaTEeIbHOIO Mpolecca U BeIdopa
yCIIOBHI 1 MeToauk oOydenus. B yuebnukax 7 u 8 xinaccoB Hapsiny ¢ GOpMUpPOBAaHHEM MEPBHYHBIX
HAYYHBIX TPENCTABICHUN 00 OKPYXKAIEM MHUPE PAa3BHBAIOTC M CHUCTEMATH3HPYIOTCS
NPEUMYLIECTBEHHO TPAKTHYECKUE YMEHHUs TPEACTaBIATh H  00pabaThiBaTh TEKCTOBYIO,
rpauecKyro, UHCIOBYKO W 3BYKOBYK HHPOPMALMIO TIO pe3yJibTaraM IMPOBEAEHHBIX
SKCIIEPUMEHTOB ISl TOKYMEHTOB M npe3eHTanmit. Conepkanune yueOHMKAa 9 Kitacca B OCHOBHOM
OPUEHTHPOBAHO HA MCIIOJIb30BAHME 3aJJaHUH U3 APYTHX MPEAMETHBIX O0JIaCTeH, KOTOpPhIE CIenyeT
peann30BaTh B BUAE€ MUHU-TIPOEKTOB. [IporpaMma npencrasisieT co0oii ComepKaTeIbHOE OIUCAHHE
OCHOBHBIX TEMAaTHUECKHUX pa3[eiOB C pPACKPbITUEM BHUIOB Y4eOHOW NEATENbHOCTH NpHU
PacCMOTPEHUH TEOPUH M BBITIOJHEHUHU TNPAaKTHUECKuX padoT. Bompockl u 3amaHus B yueOHHKAX
CHOCOOCTBYIOT OBJIAJICHHIO YHAIIUMUCS MPUEMAaMH aHAJIHM3a, CHHTE3a, OTOOpa M CHCTEMAaTH3aluU
Marepuaja Ha omperneneHHyr Temy. CucTtemMa BONPOCOB M 3aaHMH K maparpadaM MO3BOJSET
YUUTHIBATh ~ MHIUBUAyAJbHbIE  OCOOEGHHOCTH  oOydvaromuxcs, (aKTHUECKH  ONpenenseT
UHIMBUAYAIbHYIO O0pa30OBaTEeNbHYI0 TPAaeKTOpuio. B comepskaHuM y4eOHHMKOB MPUCYTCTBYIOT
NPUMEPHI 1 3aJ1aHUsI, CITOCOOCTBYIOIINE COTPYAHUYECTBY yUAILIErocs C MeIaroroM U CBEPCTHUKAMU
B y4eOHOM mpouecce (MeTon MpoeKkTOB). Bompockl M 3aaHusi COOTBETCTBYIOT BO3PACTHBIM U
NICUXOJIOTHUECKUM  0coOeHHOCTsIM  ofyuarommxcs. OHHM  CIOCOOCTBYIOT Pa3BUTHIO yMEHHUs

18



CaMOCTOSITENIbHOW paboThl oOyuaromerocss ¢ y4eOHBIM MaTepHUAIOM H Pa3BUTHIO KPUTHUYECKOTO
MBILLIJIEHUS.

Buabl  geATeIbHOCTH  Y4YAIIMXCH, HANPABJEHHbIE HAa [JOCTH)KEHHE pe3yJabTaTa
Opranuzauus o0y4eHusl
Peanmzaumss maHHOM mporpamMMbl TNPeNyCMaTPHBAET pasiIH4YHbBIE ¢HOpMbl OpPraHU3ALUU
y4eOHOro mpolecca; MHANBHAYAJIbHYIO, MAPHYI0, TPYIIIOBYI0, HHTEPAKTUBHYIO, CAMOCTOSITENIbHYIO
(dopMBI OpraHM3alMK yPOUHOH y4eOHOW NEeSTeNbHOCTH, ApPyrue (popMbl OpraHM3aLUN yUeOHBIX
3aHATUH, TaKWe Kak y4eOHble SKCKYPCHH, BCTPEUHM C HHTEPECHBIMH JIFOJBMH, MAacTep-KJAacCh,
y4eOHbBIE TPl — KBECTHI, KOHCYJIBTALIUU U APYTHE.
Ucnonp3yemsle Menodst 00ydeHust MOTYT OBITh KITaCCU(PUIIMPOBAHBIL
e 1o cmnoco0y nmepenaud MW yCBOEHHs WH(GOPMAIMU: CJIOBECHBIC, HATJSIHBIE,
NPaKTUIECKHE,
® 0 YpPOBHIO TMO3HABATEIBHOH AKTUBHOCTU: HCCJIENOBATEIbCKIE, MPOOIEMHBIE,
YaCTUYHO-TIOMCKOBBIE, OOBSICHUTENBHO - UIUTIOCTPATUBHBIE,
® [0 JIOTUKE MOCTPOCHHS MaTepuaa. aHAIUTHUECKNE, CHHTETHIECKIE, CPABHUTENIbHBIE,
obobmarornue, KiacCu(pUKaNOHHbIE,
® [0 TEXHOJOTUSM OOY4YEHHs: WHAMBHAYAJIbHO - OPUEHTHPOBAHHBIE, PA3HOYPOBHEBBIE,
CaMOCTOSITENIbHBIE ~ WJIM  OCYINECTBJIIEMble TIOA  PYKOBOACTBOM  yUHTENS C
ucnonb3zosanueMm UKT.

OpraHu3anus NPOeKTHOH H Y4e0HO-HCCIeI0BATEbCKON 1eATeJIbHOCTH YUAIHXCH

B xonme mywenus yuebnoro mnpenmera «@Pm3mka» OOydaromuecss MNPHUOOPETYT OIBIT
MPOEKTHOH IESTeNbHOCTH Kak 0co00il (opMbl yueOHOH paboThl, ciocoOCTBYIOMEH BOCITHUTAHUIO
CaMOCTOSATENIbHOCTH, ~ MHULMATHBHOCTH,  OTBETCTBEHHOCTH, TOBBILICHHIO  MOTHBALMH U
3¢ dexTUBHOCTH YUeOHOH AeATEIBHOCTH; B XO/I€ PEATU3aLMU HCXOIHOTO 3aMbICIIa Ha TIPAKTHIECKOM
yPOBHE OBJIAZICIOT yMEHHEM BbIOUPATh aJJeKBATHBIE CTOSILIEH 3a/1a4e CPENCTBA, IPUHUMATDh PELICHUS],
B TOM YHCJI€ U B CHTyaLHsX HeonpeaeaeHHOCTH. OHU MOJTydaT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTD
K pa3paboTKe HECKOJBbKHX BapPUAHTOB PELICHHH, K MOMCKY HECTaHAAPTHBIX PELICHUH, MOMCKY U
OCYLIECTBJICHHIO HanOOJIee MPHUEMIIEMOTO PeIeHMS.

CucTemMa OLIEHKH A0CTHKEHHUS MJIAHUPYEMbIX Pe3yJIbTATOB

B u3ydeHun kypca 3HaUUTE IbHAS POJIb OTBOJUTCS PUIHUECKOMY UCCIEO06AHUIO: TIPOBEIECHHIO
Ja0OpaTOPHbIX M MPAaKTHYECKUX paboT, OMUCAHUIO Pe3yJbTaTOB YYEHHYECKOro HaOMIOICHUS,
COOMIOICHNIO HOPM | TipaBuII Oe3omacHON paboTel B Ouosormueckoii aboparopun. Kpome storo,
AKTHBHO WCIIOJB3YIOTCS COBPEMEHHbIE TEXHOJIOTHUECKHEe BO3MOKHOCTH. MOJCIUPOBAHUE H
BUPTYaJIbHBIN SKCIIEPUMEHT, KOMITbIOTEPHbIE 00y YaroLIHe MPOrpaMMBblL.

Cucrema OLEHKH [JOCTHKEHHSI IUIAHHPYEMBIX pe3yJbTaTOB OCBOEHHS MPOrPaMMBI
NpeanojaraeT KOMIUICKCHBIH TMOIXOA K OLIEHKE Pe3yJbTaToB OOpa3OBaHMUS, MO3BOJISIOMINN BECTH
OLIEHKY JOCTHKeHUs] O0YYalOLIMMHUCS BCEX TPEX TPYMI Pe3yJIbTATOB OOPA3OBaAHUS JUYHOCHIHYIX,
MemanpeomMemusix U HPeOMemHubIXx.

PesyabraTbl 00y4YeHHsi: JHATHOCTHYECKHH, TeKYIIMH M HTOroBbIii KOHTPOJb
o0pa3zoBaHusi
YpOBEHb AOCTIDKEHHSI IIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS MPOTPaMMBbl yHUAIIMMUCS
MPOBEPSETCS MPU MIOMOIIH TEKYIIEero (YCTHBINA OTBET, TECT, CAMOCTOSATENbHAs padoTa, JadopaTopHas
U mpakThieckas pabora, paboTa ¢ JaHHBIMH, TEPMUHOJOTHYECKUH AMKTAHT, TBOpUecKas pabora,
nUChbMEHHas paboTa, IOCTeP) U UTOTOBOI'O KOHTPOJISI (MCCIIeIOBAHIE, TPY IIIOBON/ MHIUBUY ATbHBIN
NPOEKT, TeCT, NHCbMEHHas paboTa, yCTHas / MyJbTUMeNUiHas Tmpe3eHTauus, scce). s
bopmupoBaHUs HEOOXOAMMOI TECTOBOH KYJBTYPBI YUAIIUXCSl 3aTUIAHUPOBAH TEKYIIUHA KOHTPOJIb B
BUJI€ IPOBEPOYHBIX paboT B (hOpMe TECTOBBIX 3a7aHUN (C UCTIONB30BAHUEM PabOT, MPEATOKEHHBIX
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B cucreme Crarrpan). PaboTer mpoBoasTcs B yueOHOE BpeMsl M IPOBEPSIFOTCS YUUTENEM B TEUEHHE S
aHelW mocne wux rnposeneHus. OUEHHBaHWE CTYAEHTOB OCYIIECTBISIETCS MO KPHUTEPHSIM
oOpasoBaTenpbHONW 00JaCTH B COOTBETCTBHHM C OOpasoBaTenbHbIMH IensMu. [lepeueHp paGor
NpeanonaraeT AOCTIDKEHHE BCEX IeNlell 1O NpeaMeTy M OLEHMBAHUE pAa3IMYHbIX BHAOB
IESITEIbBHOCTH CTYACHTA IO pa3pabOTaHHBIM B INKOJIE KPUTEPUSAM, KOTOpbIE CHOPMYIHUPOBAHBI U
alarTHPOBAHBI AJIS CTYAEHTOB JAHHOM BO3PACTHOH rpymmbl. Huke mpuBeneHa XapakTepUCTHKA TPEX
OCHOBHBIX BHJIOB HTOTOBBIX padOT, HCMONB3YEMBbIX JUIsI OLEHKH JOCTIDKEHHS IUIAHUPYEMBbIX
PE3yJIBTaTOB OCBOEHHSI MIPOrPAMMBI:

1. KonTpoabHasi paGoTa (TecT), KOTOpasi IPOBEPSET 3HAHUE U MOHUMAaHKE HAyYHOU HH(pOpMAIU
(Hay4HbIX (AKTOB, 3aKOHOB M TEOPHi), YMEHUE NMPUMEHUTb 3HAHHS IS HAYYHOTO OOBSICHEHUS
uH(pOpPMAaLINY, a TAKKE AJIS PEIIeHUs TPOOJIeM B 3HAKOMBIX M HE3HAKOMBIX CUTYALUSIX.

2. HccnemnoBanme, KOTOPOE NPOBOAMTCA C LEJNBIO PA3BUTHUSA HABBIKA CAMOCTOATEIBHOIO
TUTAHUPOBAHMS U TIPOBEIEHHS HKCIIEPUMEHTATIBbHON paboThl.

B mpornecce nccnenoBanus yueHUK noadupaer HeoOXoauMoe o0OpyAOBaHHE M MaTEePHAIIbI
IJIsL IPOBENeHUs SKcnepuMeHTa. [Ipu npoBeneHnn nccinenoBaHust peOSHOK enaeT HeoOXOaMMble
U3MEPECHUSA, KOTOPBIC BIOCICACTBUU AHAJIUBUPYET U OOBACHSET. B HUCCIICAOBAHUHN TAKXKE
OLICHUBAIOTCSI COONIOIEHNE TEXHUKH O€30IacHOCTH NMPH padoTe ¢ 1ad0opaTopHbIM 000OPYIOBAHNEM U
BCIICCTBaAMU, 6epe>1<Hoe OTHOIIIEHHE K JKUBBIM U HEKHUBBIM OOBEKTAM Opr}KaI'OH_[eﬁ CpE€ALbI, a TAKKE
yMeHHe padoTaTh B Ja0OpaTopuy Kak HMHAUBHIYAJIbHO, TaK U B COTPYAHUYECTBE C APYTUMH
CTyAEHTaMU.

3. Hay4Hoe 3cce, Ipy HAITUCAHUK KOTOPOTO YUYEHUK YUHUTCS MOAOUPATh HAYYHY MH()OPMALHIO U3
Pa3HOOOpa3HBIX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh HAYUHYIO TepMuHONOTHI0. ConepkaTenbHast
4acTh HAyYHOTO 3CCE JIOJDKHA KacaTbCs POJIM HAYKW B Pa3BUTHH OOmecTBa. PeOeHOK yuuTcs
KPUTHYECKH OIICHUBATH IOCIEACTBUS HAYYHBIX pPa3pabOTOK W NPUMEHEHHUS TEXHUYECKHUX
JNOCTHXKEHUH uejioBeuecTBa. B mporecce paboThl Hall HAYYHBIM 3CCE YUEHUK JOJIKEH HCIIOTb30BATh
MOOXOASIINE METOAbl TPEACTABICHUS HaydHOH wuHpopMammu (PUCYHKH, CXeMbl, Tpaduky,
auarpammbl, TaOTUIIBI).

METAITPEJMETHBIE CBA3U YUEBHOI'O ITPEJIMETA
7 Kjace

e JSBnenus npupoasl
e (Cua TAKEeCTH Ha APYTUX IIaHETax

e TpenHue B IpUPOAE U TEXHUKE
8 KJlacc

e MHcnapeHnue
e TemioBble ABUTATENM U 3aLUTA OKPYIKAOLIEH CPEbl
e 3aKOH COXpaHEHUs U MPEBPAICHHS SHEPTHUHU B TEIUJIOBBIX MPOLIECCaX

9 kjace

e JIBwxenue ruiadet Bokpyr CoHIa
e PeakTuBHOE ABMKEHHE
e MexaHuU4eCKHEe BOJHBI B TBEPIOM TeJe, CEHCMUYECKIE BOJHBI

e Omnruueckas cucrema ¢oroamnmnapara, MUKPOCKOIA U TEJIECKOIA
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e Hcrounuku sHepruu CosHLA U 3Be3]1
e JleiCcTBUA PAANOAKTUBHBIX U3JTyYE€HUN HA KUBbIE OPraHU3MBbI

INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O TIPEJIMETA «®PU3UKA)>
HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHMUA

Uzyuenne yveOHOro npeamera «®Pusnka» Ha ypOBHE OCHOBHOIO 00lIero oOpa3oBaHUs
JOJIDKHO obecrneynBaTh AOCTUXKEHUEC CIICAYIOIUX JTUYHOCTHBIX, MCTAINIPEAMETHBIX U MPEAMETHBIX
00pa30BaTEeNbHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

IlaTpuoTnyeckoe BOCIIUTAHHE:

— TpOsABJICHHE MHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHHCKOHN (pHU3N4ecKOi
HayKH,
— [EHHOCTHOE OTHOLICHHE K JOCTIIKEHHSIM POCCHHCKHUX YYEHBIX (PH3UKOB.

I'paxknanckoe M AyXOBHO-HPABCTBEHHOE BOCITUTAHUE

— TOTOBHOCTH K AKTUBHOMY y4YaCTHUIO B O6CY}K,I[6HI/II/I O6H_[6CTB6HHO 3HAYUMBIX M 3THYCCKUX
npo6neM, CBA3aHHBIX C MPAKTUYCCKHUM NMPUMEHCHUCM I[OCTI/DKGHI/Iﬁ (I)I/ISI/IKI/I,

— OCO3HAHUEC BAKHOCTU MOPAJIBHO-3THYCCKUX IMPUHLUIIOB B ACATCIBHOCTU yLIéHOFO.

DCcTeTHYECKOE BOCITUTAHUE:

— BOCHpPUATHE 3CTETUYECKUX KaueCcTB (PU3NYECKOH HAyKH: €€ TapMOHHYHOIO TOCTPOEHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH.

IlerHOCTH HAVYHOTO O3HAHUS:

— OCO3HaHHE IIEHHOCTH (PU3NYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTA ITO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAJKHENIIEH COCTABIISIFOLIEH KYJIbTYpHI,

— pa3BHUTHE HAYYHOH JIFOOO3HATENBHOCTH, HHTEPECA K UCCIIEOBATEIbCKON IEATEIbHOCTH.

DopmupoBaHre KYJIBTYPhI 3I0POBbS. U SMOLIMOHAIBLHOTO 6J'IaFOHOJ'IVLII/I$II

— OCO3HaHHE LIEHHOCTH 0e30macHOro odpas3a *KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaKHOCTH IPaBUJI O€30MaCHOrO NMOBEACHHS HA TPAHCIIOPTE, HAa JOPOTax, C AJIEKTPHIECKUM U
TEIJIOBBIM OOOPYIOBAHUEM B IOMAIIIHUX Y CJIOBHSIX;

— cOpMHPOBAHHOCTh HAaBbIKA pedIIeKCHH, MPU3HAHNE CBOETO MpaBa HA OMUOKY U TAKOTO Ke
npasa y APyroro 4ejoBeKa.

TpyaoBoe BOCIIUTAHUE!

— aKTUBHOE yYacTHE B PEIICHUU MPAKTHUECKUX 3a/1a4 (B paMKaX CEMbH, IIIKOJIbI, TOPOAa, Kpasi)
TEXHOJIOTUYECKON U COLIMAbHON HATIPABIEHHOCTH, TPEOYIOINX B TOM YHCIIE U (PU3UIEeCKIX
3HAHUH,

— UWHTepeC K MPAKTHYECKOMY M3YUYEHHIO MPOQPECCHil, CBI3aHHBIX ¢ (DU3UKOIA.
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DKOJOrHYeCKOe BOCITUTAHUE:

— OpHeHTauMs Ha TNpPUMEHEHHe (U3NYECKUX 3HAHWH U1l pelIeHds 3amad B 00JacTu
oxpymaromeﬁ CpE€ALL, TUIAHUPOBAHUS MMOCTYIIKOB U OLIEHKHU UX BO3MOKHBIX HOCJ'IGI[CTBI/Iﬁ JJIA
OKpY>Karolei cpensbl,

— OCO3HaHHe riI00aJbHOro XapakTepa HKOJIOTHIECKUX MPOOJIEM U My TeH UX PEIIeHUs.

AI[aHTaLII/Iﬂ 06an}0merocs1 K U3MEHSIOIUMCS] YCIIOBUSIM COIMATLHON M MPUPOTHON CPENBI:

— ToTpeOHOCTh BO B3aUMOIEHCTBUU MPU BHITIOTHEHUH UCCIICAOBAHMIA U MPOEKTOB (YU3MUECKOH
HATPABJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

— TIOBBIIICHHUE YPOBHS CBOESH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITeIbHOCTD;

— noTpebHOCTh B OPMUPOBAHNN HOBBIX 3HAHU, B TOM YHCIie (POPMYTUPOBATH UACH, TIOHSTHS,
TUIOTE3bI O PU3NIECKUX OOBEKTAX U SIBICHUSIX,

— OcCO3HaHHue Ne(pUIITOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIACTH (PU3HKH,

— TUTAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (DU3NYECKUX 3HAHUM,

— CTpeMJICHHE aHaJU3UPOBATH U BBISIBJISITH B3AUMOCBSI3H MPUPOABI, OOIIECTBa U SKOHOMHUKH, B
TOM YHUCJIe ¢ UCTIONb30BAHUEM (PU3UIECKUX 3HAHMIA,

— OIIEHKa CBOWMX JEWCTBHIA C Yy4YETOM BJIHMSHHUS HAa OKPYJKAIOIIYK CPEay, BO3MOXKHBIX
r100aJIbHbBIX MTOCJIENCTBHIA.

METANPEJMETHBIE PE3YJIbTATHI

MertanpenMeTHbIE pPe3yJIbTaThl BKJIIOYAIOT OCBOCHHBbIC OOYYAIOIIMMHUCS MEXKIPEAMETHBIC
MOHATHSI W yHHUBEpPCANbHBIE  y4eOHbIE  ACHCTBUS  (PEryJsITHBHBIE,  I1O3HABATENbHBIE,
KOMMYHUKATHBHBIE).

VHuBepcaibHbIe ITO3HABATEIbHbIE IEUCTBUS

bazoBble normyeckme neiicTBHS:

—  BBIIBJSITH U XapaKTEPH30BATh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBJICHUIN);

— YCTaHaBIUBATh CYIIECTBEHHBIM NMPU3HAK KJIACCU(UKALIMKM, OCHOBAHUS i OO0OOIIEHHUS U
CpaBHEHHUSI,

— BBIBJIATH 3aKOHOMEPHOCTU U TIPOTUBOPCUUA B pPaCCMATPUBACMBIX q)aKTaX, JaHHBIX H
Ha6J’II'OI[eHI/I$IX, OTHOCAIUXCA K (1)I/ISI/II'IGCKI/IM SABJICHUAM,

— BBEBJIATHE MNPUYIHUHHO-CJIICACTBCHHBIC CBsA3UM TIPU HU3YUYCHUU (1)I/ISI/I"IGCKI/IX SBJIEHUH U
npoueccoB, Ac€jaTb BbIBOABI C  HUCIOJB30BAHUEM ACAYKTUBHBIX W HWHAYKTHBHbBIX
YMOSaKHIOquHﬁ, BBIABUI'aTh T'NITIOTE3bI O B3AUMOCBA3AX (1)I/ISI/I"IGCKI/IX BCJIMYHMH,

—  CaMOCTOSITENIbHO BBIOMpATh Crocod pemeHus yueOHOH (u3mueckoi 3amauu (CpaBHEHHE
HECKOJIbKMUX BAPHAHTOB PeLIeHUs], BBIOOp HanOo ee NOAXOISIIEro ¢ yUETOM CAMOCTOSTENBHO
BBIJIEJICHHBIX KPUTEPHUEB).

bazoBble nccaenoBaTenbCKue NeMCTBHYS:

— HUCIOJB30BaTh BOMPOCH! KAK UCCIIEI0BATENbCKUIT MHCTPYMEHT MO3HAHMS,

— TPOBOAHTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (PU3NUeCKUi
SKCIIEPUMEHT, HEOONbIIOE HCCIIeNOBaHNE (PU3UUECKOTO SBIICHHS,

— OLEHHWBAaTh HA MPHUMEHUMOCTb W JOCTOBEPHOCTh HH(POPMALIMIO, MOJYYEHHYI0 B XOJe
UCCJIEZIOBAHMSI TN SKCIIEPUMEHTA,

—  CaMOCTOSITENBHO (POPMYIHPOBATh OOOOINEHUS] M BBIBOABI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJIFOICHUS, OMBITA, UCCIIETOBAHMS,
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— TPOTHO3MPOBaTh BO3MOXKHOE HaybHelmee pa3BUTHE (U3MYECKHX IPOLIECCOB, a TAaKKe
BBIIBUTATh MPEATIONOKEHHS 00 NX Pa3BUTHH B HOBBIX YCJIOBHSX U KOHTEKCTAX.

Pabora ¢ undopmarmeii:

— TMPUMEHATh pa3jM4YHblE METOMbl, HMHCTPYMEHTBI W 3alpoCchl TPU MOHCKE U OTOOpe
UH(POPMALIUH WITH JAHHBIX C YYETOM MPEIOKeHHON yueOHO (pU3NIecKol 3a1aum;

— aHaJIM3MPOBATbH, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIHIO PA3IUYHBIX BUIOB
u popm mpencraBaeHUs;

—  CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (OpPMy MpencraBieHus HHPOpMaLUKd U
WUIFOCTPUPOBATh pELIaeMble 3aJadyd HE CIOKHBIMH CXEMaMH, IUarpaMMaMH, WHOU
rpadUKoi 1 MX KOMOMHALIUSMU.

yHI/IBeDCEU'IbeIe KOMMYHHKATHUBHBIC HeﬁCTBI/Iﬂ

OO61enue:

— B Xoae oOcykaeHusl y4eOHOTO MaTepuasa, pe3yJbTaToB JabopaTopHbIX paboT U MPOESKTOB
3a/aBaTh BOIMPOCHI MO CYIECTBY OOCYIKIaeMOi TEMbI U BbICKAa3bIBaTh HIEH, HAIIEIIEHHBIE HA
peleHre 3a1a9u U IoAAepKaHue 01aroKeaaTeIbHOCTH OOIIeHMS,

—  COMNOCTABJISATb CBOM CYKICHHSI C CYKISCHUSIMUA IPYTUX YYaCTHUKOB AMAjora, oOHapy KUBATh
pPa3JMYMe U CXOACTBO MO3ULIUM,

— BBIPaXKaTh CBOK TOYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX,

— nyOJUYHO MPEACTABISTh PE3YJIBTAThI BBITIOJHEHHOTO (PHU3UYECKOT0O OMbITa (IKCIIEPUMEHTA,
UCCJICIOBAHMSI, TPOEKTA).

CoBMecTHAas AeSITENbHOCTD (COTPYAHUYUECTBO):

— TMOHMUMAaTh U HCIOJb30BATh MPEHMYyLIECTBA KOMAHIHONH W MHIAMBHAYaJbHOH paboThI mpH
peLeHn KOHKPETHON (PU3NIECKOH MPoOIeMBT,

— TMPUHMMATh ILIeId COBMECTHOH JAEATENbHOCTH, OPTaHU3OBBIBATH JEUCTBUS 1O €€
IOCTIDKEHUIO: PACIPenessiTb POJM, OOCYXKIaTh MPOLECChl M PE3yJIbTaThl COBMECTHOM
paboTer; 0000mAaTE MHEHHSI HECKOJIBKUX JIFOEH,

— BBINOJHITH CBOK 4YacTb pPabOThI, JOCTHras Ka4deCTBEHHOIO pe3yJjbTaTa II0 CBOEMY
HAMpaBJICHUIO U KOOPAHMHUPYSI CBOM AEHCTBHUS C APYTHMH YJI€HAMH KOMaHIbI;

— OLEHMBATh KAa4eCTBO CBOErO BKJaAa B OOLIMIA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
copMyIMPOBAHHBIM YHACTHUKAMH B3aUMOACHCTBUS.

YHuBepcallbHbIE PETYIISITUBHBIE AEMCTBUS

CamMoopragusanusi:

—  BBIIBJISITH NPOOJIEMBI B JKU3HEHHBIX U yY4E€OHBIX CUTYaALMsAX, TPEOYIOIIUX A pPEeIIeHUs
bu3nIecKux 3HaAHUH;

— OPHMEHTHPOBATHCS B PA3JIMYHBIX IMOAXOAX MPUHITHS pelIeHuH (MHIUBUAY AIbHOE, TPUHATHE
peLIeHs B TPy, MPUHITHE PEIIeHUI rpy o),

—  CaMOCTOSITENIPHO COCTAaBJIATD QJTOPUTM pelieHuss (U3NUECKOH 3amayd WIM  IUIaHa
UCCIIENIOBAHUA C Y4YETOM HMEIOIIHUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh NpeaiaraeMble BApUAHTHI PEIEHUH;

— Jenathb BBIOOP U OpaTh OTBETCTBEHHOCTb 32 PEIICHHE.

CamoxoHTpob (pedJiekcusi):
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— J1aBaTh aJIeKBATHYIO OLIEHKY CUTYALMH U NPEAJIaraTh IaH €€ N3MEHEHNS,

— OOBACHATH NPUYMHBI TOCTHXKEHUS (HENOCTHIKEHMS) PE3yJIbTATOB [EATEJIbHOCTH, NaBaTh
OLIEHKY MPHOOPETEHHOMY OIBITY;

— BHOCHUTb KOPPEKTHBBI B JEATEJbHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NIECKOTO
UCCIIEIOBAHMS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHUBIIUXCS CUTYALHH,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;

— OLIEHUBATh COOTBETCTBHE PE3YJIbTATA LIEJN U YCIOBUSIM.

3MOI_IPIOHaJIbeII>'I HUHTCIJICKT!

— CTaBUTH ceOs HA MECTO APYTOro 4YeJOBEKa B XO/e CIopa WM JUCKYCCHH Ha HAYYHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHHUSI U JIOTHKY JIPYTOro.

Tpunsitue cebs U Apyrux:

— TPU3HABATh CBOE MPABO HA OMMOKY MPH peIleHruH PU3HUECKUX 33124 FIIH B YTBEPIKACHHUIX
Ha Hay4HbIE TEMBI U TAKOE K€ MPAaBO APYroro.

MEXIIPEAMETHBIE ITOHATHUA

YcnosueMm (GOPMHUPOBAHHUS MEXKIIPEIMETHBIX TIOHSATHH TakKuX, Kak cHucreMa, (akT,
3aKOHOMEPHOCTb, (PEHOMEH, aHaJu3, CHUHTE3 SIBJISIETCS OBJaJeHHE OOYYarOIIMMUCS OCHOBAMH
YUTATENILCKON KOMIIETeHLIMH, TPUOOpEeTeHHe HaBBIKOB padoThl ¢ uHpOpMalMeH, ydacThe B
MPOEKTHON JIesATeNbHOCTH. B OCHOBHOH 1mkoie Ha ¢Qusnuke Oymer mnpomomkeHa padora Mo
(OpPMHUPOBAHUIO M PA3BUTHIO OCHOB YHTATEJIbCKOH KommeTeHLwn. OOydarouecs OBIaaeioT
YTCHUEM KaK CPECACTBOM OCYLICCTBIICHUSA CBOUX I[aJ'IbHefIH.IPIX IJIAaHOB: MMPOAOJIZKCHUSA O6pa30BaHI/I$I
U camMo0o0pa30BaHMs, OCO3HAHHOIO IUIAHMPOBAHHS CBOETO aKTYaJbHOTO M MEPCIEKTHBHOIO KPyra
YTCHUSA, B TOM YHUCJE AOCYTOBOIro, MOATOTOBKH K pr,[[OBOfI u COI_II/IaJIbHOfI ACATCIIBHOCTH. Y
BBITyCKHUKOB OyaerT chopmupoBaHa MOTPEOHOCTP B CHUCTEMATHUECKOM UYTEHUHM KakK CpEACTBE
NO3HAHMS MUpa U ceOsl B 5TOM MHUpeE, TapMOHHU3ALMK OTHOLICHHUI YeioBeka 1 00LIecTBa, CO3aHIU
o0pasa «moTpedHOro Oy ayLeroy.

IIpn wusydenun yueOHoro mpeamera «Pusmka» oOydaromMecs YCOBEPLICHCTBYIOT
npuoOpeTeHHbIE Ha IEPBOM YPOBHE HaBBIKH paboThl ¢ nHpopManuel u nononHAT ux. OHU CMOTYT
padoTaTh ¢ TEKCTaMH, TPEOOPA3OBLIBATH K MHTEPIIPETHPOBATD CONEPIKAINYIOCS B HUX UH(POPMAIIHIO,
B TOM 4YHCJIE:

® CHCTEMAaTHU3UPOBATh, COIMOCTABJSATh, AHAJIM3UPOBATH, OOOOIIATH W HWHTEPIPETHPOBATH
UH(POPMALIHIO, COAEPIKAIIYIOCS B TOTOBBIX HHPOPMALIMOHHBIX O0BEKTAX;

® BBLIISIITH TJIABHYIO W M3OBITOYHYIO HH(POPMAIUIO, BBITIOJHSITH CMBICIIOBOE CBEPTHIBAHHE
BBIJIEJICHHBIX (PAKTOB, MBICJICH; MPEACTABNIATh HMH(OPMALIUIO B CKATOH CiioBeCHOM (opme (B
BUAE TUIAHA WJIH TE3WCOB) W B HarJsgHO-CUMBONMYeckoi (opme (B Bume Tabiui,
rpadUIeCcKUX CXeM U JAMarpaMm, KapT MOHATUNA — KOHLENTYaJbHBIX AHArPaMM, OMOPHBIX
KOHCIIEKTOB);

®  3AIOJIHATH U JOTOIHSITh TAOIHIIBI, CXEMbI, THATPAMMBI, TEKCTHI.

HNPEJIMETHBIE PE3YJbTATBI
7 KJACC

IIpenmernble pe3ynbTaThl Ha 0a30BOM YPOBHE IOJUKHBI OTPaXkaTb CHOPMHUPOBAHHOCTH Y
00yHaroImuxcst yMEHUI:
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UCTIONB30BATh MOHATHA: (PU3NYECKHE U XUMHUYECKUE SBJICHHS, HAOMIOACHNE, SKCIIEPUMEHT,
MOJIeJb, TUIOTE3a; €IMHULBI PU3HMUECKUX BEJUYHH, ATOM, MOJIEKYJIA, arperaTHbIE COCTOSTHUS
BelecTBa (TBEPIMOE, KHUAKOE, Ta3000pa3HOE), MEXaHHYECKOe IBUXKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSAMOJIMHEHHOE), TPACKTOPHUs, PABHONEHCTBYIOIIAs CHII, Hedopmanus
(ympyrasi, miacTu4eckasi), HeBECOMOCTb, COOOIIAIOIIUECs] COCY BT,

pa3nuuath siBieHus (nudysus; TErUIOBOe ABMKEHHE YaCTUIl BEIIECTBA;, PaBHOMEPHOE
IBUKEHHE, HEpPaBHOMEpPHOE [BHXXEHME, WHEpLUs, B3aUMOJEHCTBUE Tell; paBHOBECHE
TBEPABIX TeJl C 3aKPEIUIEHHOM OChIO BpallleHUus], Neperada AaBlI€HUS TBEPABIMU TeJIaMH,
KUIKOCTSMH M Ta3aMM, aTMocpepHOe [aBJleHHE, IUJIABaHUE TeJ, MPEBPAILEHHS
MEXaHUYECKOW SHEPruH) MO ONMHMCAHUIO MX XaPAKTEPHBIX CBOHCTB M HAa OCHOBE OIBITOB,
TIEeMOHCTPHUPYIOIIUX JaHHOE (PU3HUIECKOE SIBJICHHUE,

pacrio3HaBaTh IMPOSIBICHUE M3YUYEHHBIX (PU3MUYECKHUX SIBJICHUH B OKPYIKAIOIIEM MHPE, B TOM
yriciie PU3NUeCcKue sIBICHUS B IPU POAE: MIPUMEPHI IBIKEHHS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW W HEXUBOW MPUPOJE; NEHUCTBUE CHIbI TPECHHS B TMPUPOAE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro NaBJIeHHs Ha )KMBOI OPraHM3M; TUIABAHHE PbIO;, ppIYaru B TeJe YeJIOBeKa;, PU
5TOM TIEPEBOIUTH MPAKTHYECKYIO 3amady B y4eOHYI, BBbIOENATb CYIIECTBEHHbBIE
CBOWMCTBA/NPU3HAKU (PU3NIECKHX SIBIICHHIA;

ONHUCBHIBATH W3yYEHHBIE CBOWCTBA TeN U (PU3MUYECKUE SIBJICHUS, HCIIONB3Ysl (PU3NUECKHE
BEJIMYHMHBI (Macca, 00BbEM, TUIOTHOCTD BEINECTBA, BPEMsI, My Th, CKOPOCTbh, CPEIHSSI CKOPOCTb,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJla TPEHHs, NaBjieHue (TBEPIOTo Tela,
JKUIKOCTH, ra3a), BHITAIKUBAIOIIAA CHUJIA, MEXaHWYecKas paboTa, MOIIHOCTD, TUIEYO CHIIBL,
MOMEHT CHJIbI, KO3(Q(UIHEHT TONEe3HOr0 MNEeHCTBUS MEXaHM3MOB, KHHETHUYECKas U
NOTEHIMAJbHAsl >HEPrusi), NPU OIMCAHWM MPABUJIBHO TPAKTOBATH (PU3UUECKUH CMBICI
UCTIONB3YEMBIX BEJIMYHMH, UX OOO3HAYEHMs M €IUHHULbI (PU3NIECKUX BEIMYHH, HAXOAHUTH
(bopMy B, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETMUNHY C APYTUMH BEIMIHHAMH, CTPOHUTH
rpadpuKu U3YIEHHBIX 3aBUCHMOCTEN (PU3NIECKHUX BEJTUYNH,

XapaKkTepPU30BaTh CBOWCTBA TeJ, (PU3NUECKUE SIBICHHS M TPOLIECCHI, MCIIONb3Ys IMpPaBHIIa
CIOXKeHUst Cul (BIOJb ONHOHM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
NPaBWIO paBHOBeCHUs pbruara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHHKH, 3aKOH COXPaHEHUs
MEXaHUYECKOHW YHEPTUH, IPU STOM J1aBaTh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHA U 3aITHChIBATH
€ro MaTeMaTUYeCKOe BBIPAKEHUE;

OOBSICHATh (PU3MUECKHE SIBJIEHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyaLUUl TNPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATH NPUUMHHO-CIIEACTBEHHbIE
CBSI3H, CTPOUTH OOBACHEHHE M3 |—2 JIOTMYEeCKHMX IIaroB ¢ OMOpod Ha 1—2 M3y4eHHbIX
CBOWCTBA (PU3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH,

pewarb pacyéTHbIe 3a1a4u B |—2 nefcTBHS, HCIOMB3Y sl 3aKOHBI U (DOPMYJIBI, CBSI3bIBAOLITIE
¢du3nyeckne BEIMYNHBI HA OCHOBE aHAJIN3a yCJIOBUS 3a/1a4H 3aHChIBATH KPATKOE yCIIOBHE,
MOJCTABIATh (PU3MUECKHE BENUYUHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAHUTH
CIIPaBOYHBIE JAHHBIE, HEOOXOIUMBIE IJIsI PELICHMs 3a7ad, OLEHUBATh PEAJHCTUYHOCTD
MOJTy4€HHOU (PU3NYECKON BEJIMYNHBI,

pacro3HaBaTh MpoOJIEMBbI, KOTOPbIE MOXKHO PELINTh MPU NMOMOINU (PU3HUECKUX METOOB; B
OTHMCAHHNU UCCIIEIOBAHMS BBIICISITH TPOBEPSIEMOE MPEIIIONOKEHNE (TUIIOTESY ), Pa3inyaTh U
MHTEPIPETHPOBATh IOJNYUYEHHBIH pe3yJbTaT, HAXOAWTh OIIMOKH B XOAE OMBITA, AEJaTh
BBIBOJIBI 110 €r0 pe3yJibTaTaM,;

MPOBOJUTH OMBITHI [0 HAOMIOACHUIO (PH3HMUECKUX SBICHUH WM (PU3MUECKUX CBOMCTB T
(bopMyIHpOBaTh MPOBEPSIEMbIE TPEATIONOKEHNUS], COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
00OpyIOBaHUS, 3aIMCHIBATH XOJ OMbITA U (POPMYIHPOBATEH BBIBOJIBL,

BBIMOJIHATD TPSIMbIE W3MEPEHHUS] PACCTOSIHHS, BPEMEHHM, MAacChl Tena, O0béMa, CUJIBI U
TEMIEpPaTypbl C HCIOJb30BAHUEM AaHAJOTOBBIX M LU(PPOBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHusl PHOOPOB € YUETOM 3aJaHHON aOCONOTHON MOTPELTHOCTH U3MEPEHHUIA,
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NPOBOAUTH HCCIENOBAHUE 3aBUCHUMOCTH ONHOH (PU3NYECKOH BEIMYMHBI OT JPYrod ¢
UCTIOJIB30BAHUEM TPSIMBIX U3MEPEHUH (3aBIICUMOCTH ITyTH PABHOMEPHO JIBHKYLIETOCS Teja
OT BPEMEHHM JIBIKEHHS TeJia; CHJIbI TPEHHsI CKOJIBKEHHs OT Beca Tejla, KauecTBa 00padoTKu
MOBEPXHOCTEH TEJ U HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAIA COMPUKOCHOBEHHS TEJT, CHIIBI
YOPYTOCTH OT YIUIMHEHHSI IPY KUHBI; BBITAIKUBAIOLIEH CHITBI OT 00BEMa MOTPY KEHHOH YacTh
Tela U OT IUIOTHOCTH XKHIKOCTH, €€ He3aBUCHMOCTU OT IUIOTHOCTH Tena, OT INIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJO; yCIOBUIl INIaBaHUs T, yCJIOBUN PABHOBECHUS pbluara 1 OJIOKOB);
y4acTBOBATh B IJIAHUPOBAHUH YueOHOTO MCCIEOBAaHNUS, COOMPATh YCTAHOBKY U BBITIOIHATD
U3MEPEHUs], CleAysl TPENJIOKEHHOMY IUIaHy, (UKCHUPOBATh pPE3yJbTAThl TONTyYEHHON
3aBUCHMOCTH (PU3MYECKUX BEJIMYHH B BHJE NMPEIJIOKEHHBbIX TaOnuLl U rpadUKoB, JeNaTh
BBIBOZIBI 110 PE3yJIbTaTaM HUCCIIEIOBAHMS,

NPOBOIAUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEJINYHH (IUIOTHOCTD BEILIECTBA )KUAKOCTH U
TBEPAOrO TeJa;, CUJIa TPEHUs CKOJBXKEHUS, AaBJICHHE BO3yXad, BbITAJKHBAIOINAS CHUIIA,
IEeMCTBYIOIAs HAa MOTPY’KEHHOE B KUOKOCTb TEJO, KO(PPHUIHEHT MONE3HOro NEeHCTBHS
MPOCTBIX MEXaHU3MOB), CIENys MPEAJIOKEHHON WHCTPYKIMHU: MPH BBITOJHEHHH U3MEPEHUN
coOupaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHHE HCKOMOW BEJIMIHHBI,
co0moIaTh MpaBuiia TEXHUKH O€30MaCHOCTH MpH padoTe ¢ 1adopaTopHBIM 000PYIOBAHHUEM,
yKa3bIBaTh MPUHLMITEI IEHCTBHS NMPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
IMHAMOMETp, COOOINAIOLINECsS COCYyAbI, OapoMeTp, phlYar, MOABIIKHBIA M HETIOJBIKHBIN
070K, HAKJIOHHAS TIOCKOCTD,

XapaKTEePU30BaTh NMPUHLMUIIEI NEHCTBHUSI U3yUYEHHBIX NMPHOOPOB U TEXHHYECKUX YCTPOHCTB C
OMopoil Ha WX onmcaHus (B TOM 4YHCIE. MOMIIMITHUKH, YCTPOHCTBO BOXONPOBOAA,
TUAPABINYECKUH TIpecc, MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aPEOMETP), UCTIONb3YS
3HaHUS O CBOHCTBAaX (PM3MYECKUX SIBIEHUH W HeoOXomumble (U3NUECKHUE 3aKOHbI U
3aKOHOMEPHOCTH,

NPUBOIUTE MPUMEPHI / HAXOAUTH MHOOPMALIUIO O IPUMepax MPAKTUIECKOTO HCIIOIb30BAHMUS
¢u3nyeckux 3HAHUA B TIOBCEIHEBHOW JKU3HM ANl oOecreueHuss Oe30MacHOCTH TpHU
oOpameHnn ¢ npuOoOpaMH M TEXHHUUECKUMH YCTPOHCTBAMH, COXPAaHEHHs 3A0POBbS U
COOJIFOIEHHST HOPM 3KOJIOTMYECKOTO TIOBEAECHHSI B OKPYXKaIoLIel cpere,

OCYIIECTBJIATE OTOOP HCTOYHUKOB HH(popMarum B ceTH MHTepHET B COOTBETCTBUH C
3aJaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE WMEIOIIMXCS 3HAHUH U MyTEM CPaBHEHUS
PA3IUYHBIX HCTOYHUKOB BBIIEISITh HH(POPMALIUIO, KOTOPAst SBISIETCS MPOTUBOPEUMBON HITH
MOJKET OBITh HEOCTOBEPHOM,

UCTIOJNB30BAaTh TPU BBIMOJIHEHNH Y4YeOHBIX 3aJaHWi HAYYHO MOMYJISIPHYIO JIHTEPATYpy
($U3NIECKOrO COneprKaHMsl, CIPABOYHBIE MaTepHajbl, pecypchl cetu HHTepHeT, BiageThb
npuéMaMH KOHCTIIEKTHPOBAHUS TeKCTa, mpeoOpa3oBaHusl HHPOPMALUU U3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

co3zaBaTh COOCTBEHHBIE KPAaTKHE IMUCBbMEHHbIE U YCTHBIE COOOLIEHMs HAa OCHOBE 2—3
HCTOYHUKOB HH(pOpMAIMU (PU3NUECKOrO COAEpPXKAHMS, B TOM 4YHUCIE MyOJMYHO [eJaTh
KpaTkue coOOIIeHHss O pe3yJbTaTax MPOEKTOB WM Y4eOHBIX MCCIIEOBAHUI, NMPH 3TOM
IPaMOTHO HCIOJIB30BATh M3YUEHHBIN MOHATUHHBINA amnmapar Kypca (GU3MKH, CONPOBOKAATH
BBICTYIJICHHE [IPE3CHTALNEH,

IIPY BBITIOJTHEHNH yUe€OHBIX TPOEKTOB U UCCIEIOBAHNHN paclpenesaTh OOsI3aHHOCTH B IPYTIINe
B COOTBETCTBUH C MOCTABJICHHBIMU 3a7a4aMH, CJICAUTDH 33 BBIMOJIHEHHEM IUIaHA JAEHCTBHH,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIQA B JEATENHOCTb TPYIIIBL, BBICTPANBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHIE, YUUTHIBAsI MHEHUE OKPY KAIOIUX.
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8 KVIACC

[Ipenmernble pe3ynbTaThl Ha 0a30BOM YPOBHE IOJUKHBI OTPaXkaTb CHOPMHUPOBAHHOCTH Y
00yHaroImuxcst yMEHUI:

—  HCIIONIb30BATh MOHITHS: MAacca U pa3Mepbl MOJIEKYJI, TETIJIOBOE IBHXKEHUE aTOMOB U MOJIEKY I,
arperaTHbIE COCTOSHHSI BELIECTBA, KPHCTALUTMUECKHUE M aMOp(HBIC Tella, HACBIIIEHHbIH U
HEHACBIIEHHBIN Map, BJAKHOCTb BO3[yXa, TEMIeEpaTypa, BHyTPEHHsS] SHEPIUsl, TEIUIOBOU
IBUTATENb, 3JIEMEHTAPHBIA 3JIEKTPUUECKUH 3apsi, 3JIEKTPHUECKOE MOJie, MPOBOIHUKU H
IOVBJIEKTPUKH, TIOCTOSTHHBIN IEKTPUUECKUH TOK, MArHUTHOE TOJIE;

— pa3nuuarth SBJICHUS (TEIUIOBOE pacIlupeHne/coKaTre, TeIUIonepenada, TeIIoBOe PABHOBECHE,
CMauuBaHWE, KaNWULIPHBIE  SIBJICHUS,  WCIApeHHe,  KOHICHCALMUS,  IUJIaBJICHHE,
Kpuctajun3anusi  (OTBepACBaHME), KWUIIEHUE, TeIionepenada  (TEMIONPOBOAHOCTS,
KOHBEKLMS, W3JIy4YCHUE), OJEKTPU3aLMsl TeJN, B3aUMOIEHCTBHE 3apsiioB, JEHCTBHUSA
AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOICHCTBHE MAarHWUTOB, MeHCTBHE
MarHUTHOTO TIOJIA HA TIPOBOAHMK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIHS) IO OMHCAHUIO UX
XapaKTEePHbIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPHPYIOLINX IaHHOE (U3NIECKOe
SIBJICHHE;

— pacro3HaBaTh MPOSIBICHHE W3YUYEHHBIX (PH3MUECKUX SIBJICHHN B OKPYKAIOLIEM MHUPE, B TOM
yrcie (pU3MUecKue SIBICHUS B TPUPOAE. IMOBEPXHOCTHOE HATSDKEHHE WM KaIMJUISIPHBIE
SIBJIEHUSI B MIPUPOAE, KPHUCTALIBl B Tpupone, manyuenne ConHLA, 3aMep3aHie BOTOEMOB,
Mopckue Opu3bl, O0Opa3oBaHUWE POCHI, TYMaHa, WHEs, CHEra, JJICKTPUYECKHUE SIBJICHUS B
arMocdepe, SJTEKTPUIECTBO KUBBIX OPTAHU3MOB, MATHUTHOE I0JIe 3eMIIH, Apeiid moio cos,
POJb MAarHUTHOTO TOJS IUIA JKM3HHM Ha 3eMile, MOJIIPHOE CHUSHUE, NMPH 3TOM IEePEBOIUTH
NPAaKTUYECKYI 3a1a4y B Y4eOHYI0, BBIIENATh CYIIECTBEHHBIE CBOWCTBA/NPU3HAKU
(U3NIECKUX SIBIICHHIA,

— ONHUCHIBaTh HM3Y4YCHHbIE CBOHCTBA Te€N U (PU3NYECKHE SIBIICHHS, HUCHONB3Ys (pusmueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsSSI OJHEPIus, KOJWYECTBO TEIUIOTHI, yJAeIbHAs
TEIUIOEMKOCTb ~ BEINECTBA, yHelbHAs  TEIUIOTa IUIABJICHMS, yAENbHAas  TEIJIoTa
napooOpa3oBaHMsA, YIeNbHAs TEIUIOTa CrOPaHMsl TOIUINBA, KO3(PQUIHMEHT MOJE3HOrO
IEeMCTBUS TEMJIOBOH MAIMHBL, OTHOCHTENbHAS BIAKHOCTh BO3IYXa, IEKTPHUECKUHN 3apsim,
CHJIa TOKa, JJIEKTPUYECKOE HANPSDKEHUE, CONPOTHBICHHE IPOBOIHUKA, YIENBbHOE
COIPOTHBJIEHUE BelIecTBa, paboTa U MOLIHOCTH 3JIEKTPHUUECKOrO TOKA), MPU OMUCAHUU
NPaBWIBHO TPAKTOBATh (U3MYECKHI CMBICIT HCIOJNB3YEMBIX BEJIUYMUH, OOO3HAYEHHs U
eNMHULBl (PU3MYECKUX BEJIMUNH, HAXOOUTh (POPMYJIbI, CBA3BIBAIOINNE TAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYIMMU BEIMYMHAMH, CTPOUTh TpauKy M3YYEHHBIX 3aBUCHUMOCTEH
(U3HUECKUX BEJIUYHH,

— XapaKTepH30BaTb CBOWMCTBA TeJ, (PU3MUYECKUE SIBJICHUS U IMPOLECCHI, HCIIONIb3Ysl OCHOBHBIE
MOJIOXKEHUSI ~ MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM  CTPOCHHS  BEINECTBA, IMPUHIIMII
CYTIepIIO3UIINH 1ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsiaa, 3akoH OMa 1ist
ydacTka nenu, 3akoH Jlkxoyns—JIeHna, 3aKkOH COXpaHEHHs] SHEPrHH; MPH 3TOM JaBaTh
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MATEMATHYECKOE BBIPAKEHHE,

—  OOBACHATH (PU3MUECKHE MPOLIECCHl U CBOHCTBA TeJ, B TOM YUCJIE U B KOHTEKCTE CHTyauUUi
NPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIIBJIATh NPUYMHHO-CJICICTBEHHBIC CBS3H,
CTPOUTDH OOBCHEHHE M3 1—2 JOTMYECKUX MIAroB ¢ ONOpod Ha 1—2 M3y4eHHBIX CBOICTBA
bu3NIeCKUX SIBIEHUH, (PU3NIECKUX 3aKOHOB TN 3aKOHOMEPHOCTEHH;

— pemaTh pacuéTHbIE 3a7]a4U B 2—3 NEHCTBHSL, UCTIONb3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢du3nyeckre BeIMYNHBI HA OCHOBE aHAJIN3a yCJIOBUS 3a/1a4H 3aHChIBATh KPATKOE yCIIOBHE,
BBIABJIATh HENOCTATOK NAHHBIX JUIA PELICHUs 3a1add, BBIOMPATbh 3aKOHBI U (HOpMybI,
HEOOXOIUMBIE JUJIsl €€ PeLIeHHUs], POBOANTh PACUYEThI U CPABHUBATH MOJYUYEHHOE 3HAUCHHE
($u3n4IeCKOll BEJIMUNHBI C I3BECTHBIMH JaHHBIMH,
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pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLTH (PU3HUECKUX METOJOB;
UCTIONB3YSl OMUCAHNE WUCCIEAOBAHUS, BBIIEIATH MIPOBEPSEMOE MPEATOIOKEHNE, OLEHIBATD
NPaBUIBHOCTD MOPSI/AKA MPOBEACHUS UCCIEIOBAHMSA, 1€JIaTh BIBOMBI,

MPOBOIUTH OIBITHI MO HAOMIOAEHUIO (PU3NUECKUX SIBJICHUH WM (PU3UUECKUX CBOWCTB TeEJ
(xanmUTApHBIE SIBJICHUS, 3aBUCHMOCTb JABJIEHUS BO3MyXa OT €ro o0BbEéMa, TeMIepaTyphl;
CKOPOCTH  TMpoliecca  OCTHIBAHWS/HATPEBAaHWs ~ NPU  U3IYYEeHHMH  OT  IIBETa
U3JTy 4O LIEH/TOTJIOMIA0 e TTOBEPXHOCTH, CKOPOCTh HUCIAPEHHsT BOABI OT TEMIIEPATYpPhI
KUIKOCTH M IUIOIAAM €€ TOBEPXHOCTH; DSJEKTPU3alus Tel U B3aHUMOJACHCTBHE
ANIEKTPUUECKUX  3apsAOB; B3aMMONCHCTBHE IIOCTOSIHHBIX MAarHWUTOB, BU3yaJIM3aLUs
MarHUTHBIX TIOJIEH MOCTOSIHHBIX MArHUTOB, NEMCTBUS MAarHUTHOTO IOJII HAa MPOBOIHHK C
TOKOM, CBOMCTBa 3JEKTPOMArHWTa, CBOWCTBA 3JIEKTPOABHIATENsl IOCTOSHHOTO TOKA):
(bopMyIHpOBaTh MPOBEPSIEMbIE TPEATIONOKEHUs], COOMPATh YCTAHOBKY U3 IMPEIJIOKEHHOTO
00OpyIOBaHUS, OMMUCHIBATE X0 OIbITA U (POPMYJINPOBATH BHIBOJEL,

BBINOJIHATD TPSIMbIE H3MEPEHUsI TEMIIEPATy Pbl, OTHOCUTEIBHON BJIAYKHOCTU BO3AyXa, CHIIBI
TOKA, HANPSDKEHUS C HCIOJB30BAHHEM AHAJIOTOBBIX MPUOOPOB M AATYMKOB (PU3UIECKHX
BEJIMYMH, CpPaBHUBATb pPE3YyJbTaThl H3MEPEHUH C VyYE€TOM 3aJaHHOW abCONOTHON
MIOTPEIIHOCTHY,;

NPOBOAUTH HCCIENOBAHUE 3aBUCHUMOCTH ONHOH (PU3NYECKOH BEIMYMHBI OT JPYrod ¢
UCTIOJIB30BAHUEM TPSIMBIX M3MEpPEHUI (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHUKA OT €ro
JUTMHBL, TUIOIAANW TIOTIEPEYHOr0 CEYEHUs] U YAENbHOIO COINPOTHBJICHUS BEINECTBA
NPOBOJHMKA, CHJIbI TOKA, MAYLIEro 4epe3 MPOBOIHHUK, OT HANPSDKEHHS HA NPOBOAHUKE,
HCCJIEZIOBAHUE TIOCIENOBATEbHOTO M IapajUIeIbHOTO COEAMHEHWH MPOBOAHUKOB):
IUIAHUPOBATh HCCIIEIOBAHNE, COOMpAaTh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIeAys
NPEIJIOKEHHOMY IIJIaHy, (PUKCHPOBATH pe3yJIbTaThl MOJYYEHHOW 3aBHCUMOCTH B BHUJE
TabuI U rpadMKOB, AEJIATh BHIBOIBI IO PE3YJIBTATAM UCCIICAOBAHUS,

NPOBOAUTH KOCBEHHBIE M3MEpeHHsT (PU3NUECKUX BEIMYUH (yAeNbHAs TEIJIOEMKOCTD
BEIECTBA, CONPOTHUBJIEHHE MPOBOAHUKA, padoTa M MOIMHOCTb 3JEKTPUYECKOTO TOKA):
IUIAHUPOBATh ~ W3MEPEHHUs, CcoOMpaTh  JKCIEPUMEHTAJbHYIO  YCTAHOBKY,  CJEAys
NPEJIOKEHHONH HHCTPYKIUH, U BBIYHCISITh 3HAYCHNE BEJINIHHBL,

co0moaTh NMpaBuiia TEXHUKH O€30MaCHOCTH MpH padoTe ¢ 1adopaToOpHBIM 000PyIOBAHHUEM,
XapaKTEePU30BaTh MPUHLMUIIBI NEHCTBUSI U3yUYEHHBIX NMPHOOPOB U TEXHHUYECKUX YCTPOMHCTB C
OMOpPOH Ha MX OMHMCaHUs (B TOM YHCJE. CUCTEMa OTOIUICHUS JOMOB, TMIPOMETp, MMapoBast
TypOHHa, aMIepMeTp, BOJBTMETP, CUETUHK SJIEKTPHIECKON SHEPTHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HATPEBATEIbHBIE SIEKTPONPUOOPHI (IPUMEPHI), STEKTPUICCKHE TTPETOXPAHHUTEINH,
3JIEKTPOMATHHT, 3JIEKTPOABHUraTeNb MOCTOSHHOTO TOKA), MCIOJNB3Yysl 3HAHUS O CBOHCTBAx
bu3nIeCKUX SIBIEHUH 1 HEOOXOaUMBbIe (PH3HMUECKHE 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCThIE TEXHUUECKUE YCTPOHCTBA U U3MEPHUTEIbHbIE MPUOOPHI IO CXeMaM H
CXEMAaTHYHBbIM PUCYHKaM (CKUAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD,
IBUTATENIb BHYTPEHHETO CrOPaHHUsS, JJEKTPOCKON, pPEOCTaT), COCTABISTh CXEMBI
ANEKTPUUECKUX LIENeH ¢ MOCIeNOBATENbHBIM U MAapPAJICIbHBIM COSIHMHEHHEM 3JIEMEHTOB,
pasnnuast ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIeTIei;

NPUBOIUTH MPUMEPBI/HAXOIUTh HHPOPMALIUIO O PUMEPaxX MPAKTUIECKOrO UCIOIb30BAHUS
¢u3nyeckux 3HAHUM B TIOBCEIHEBHOW JKU3HU Ml oOecrevueHHs Oe30MacHOCTH TpHU
oOpamieHn ¢ mpuOOpaMH M TEXHHUUECKUMH YCTPOHCTBaMH, COXPAaHEHHs 310POBbS U
COOJIFOIEHHSI HOPM 3KOJIOTMYECKOTO TIOBEACHHSI B OKPYXKaIOLIeH cpere,

OCYIIECTBJIATh TOUCK HWHpOpMaunuu (PU3NUECKOro COmepkaHus B ceTu MHTepHeT, Ha
OCHOBE MMEIOIINXCS 3HAHUI U MyTEM CPaBHEHUS OTOJHUTENbHBIX HCTOYHHKOB BBIENATH
UH(POPMALIUIO, KOTOPAs SIBJISIETCS] MPOTUBOPEUNBON MIIM MOXKET OBITh HEJOCTOBEPHOH,
UCTIOJB30BAaTh TPU BBIMOJIHEHNH Y4YeOHBIX 3aJaHWi HAYYHO MOMYJISIPHYIO JIUTEPATYPY
($u3NIECKOro ConmepKaHusl, CIpPAaBOYHBIE MaTepHajbl, pecypchl cetu HHTEpHeT, Bragerhb
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npuéMaMi KOHCTIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi MHPOPMALUH U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO,

— co3maBaTh COOCTBEHHbIE TNHCbMEHHBIE M KpaTKue yCTHele coolmieHus, o6o0mas
uHpopMaLMIO M3 HECKOJbKMX HCTOYHHMKOB (DPU3MYECKOTO COAEp:KaHMs, B TOM YHCIE
nyOJMYHO MPEACTABJIATh PE3YJbTaThl MPOSKTHOW HJIM HCCIEAOBATEIbCKOM AeATeNbHOCTH,
Ipd 3TOM TIPAMOTHO MCIOJNb30BaTh H3YYEHHBI MOHSATHIHBIA ammapat Kypca (pH3HUKH,
COMPOBOXKIATDH BBICTY INICHHE MPE3eHTALUEN;

— TpU BBINOJHEHHH Y4YeOHBIX TMPOEKTOB M HCCISIOBAHUI (PUSHUECKHX MPOLECCOB
pacnpenensaTh 00sS3aHHOCTU B IPYIIIE B COOTBETCTBUH C MOCTABJICHHBIMU 3aJa4aMH, CJISUTD
32 BBIMOJIHEHWEM IUIaHA [JEHCTBUH M KOPPEKTUPOBATh €ro, aAeKBaTHO OLICHHBATh
COOCTBEHHBI BKJaJ B JAEATENbHOCTb [PYMIbl, BbICTPAUBATE KOMMYHUKATHBHOE
B3aUMOJIEHCTBUE, MPOSIBIISSl TOTOBHOCTD pa3peluaTh KOH(IUKTHI.

9 KJIACC

IIpenmernble pe3ynbTaThl Ha 0a30BOM YPOBHE IOJUKHBI OTPaXkaTb CHOPMHUPOBAHHOCTH Y
00yHaroImuxcst yMEHUI:

— HWCIIONB30BaTh MOHATHS. CHUCTEMa OTCUéTa, MaTephalibHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTrO MBIDKEHUs, nedopmanust (ympyras, IUTAaCTHUYECKas),
TPEHHE, LEHTPOCTPEMHUTENIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSKECTH,
aOCOJIIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOrO Tesla, PABHOBECHE, MEXAaHHUYECKHE
kosnebaHusl W BOJIHBI, 3BYK, HHQPA3BYK U yJIbTPA3BYK; 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaJa
3JIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTb U AJbHO30PKOCTb, CIIEKTPBI HCITyCKaHMS U
NOTJIOIIEH U, ab(a-, OeTa- 1 raMma U3NydeHHs, H30TOIIbI, IAePHAsi SHEPTETHKA,

— pasnauuarh sIBJIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE NPSMOJIMHEHHOE [IBHXKEHHUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBIDKEHHE, CBOOOJHOE MaJeHHE TeJsl, PaBHOMEPHOE
IBW)KEHUE IO OKPYXKHOCTH, B3aMMOACHCTBHUE TEJ, PEaKTUBHOE IBIKEHUE, KOJebaTenbHOe
IBIDKEHUE (3aTyXaloLIUe W BBIHYXKIECHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE IBH)KCHHE,
OTpaXX€HUE 3BYyKa, NMPSIMOJHHENHHOE PacHpOCTPAaHEHUE, OTPakeHHE U INPEJOMIICHHE CBETa,
NIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHHE OeJIOro CBEeTa B CIEKTP U CIIOXKEHHE
CHEKTPAJIbHBIX [[BETOB, JUCIIEPCHUSI CBETA, ECTECTBEHHAsI PAAHOAKTHBHOCTD, BOSHUKHOBEHHE
JUHEWYATOr0 CHEKTPa M3JIyUeHUs) MO OMUCAHHMI0 WX XapPaKTEPHBIX CBOHCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOe SBICHUE,

— pacro3HaBaTh MPOSIBICHHE W3YUEHHBIX (PU3NYECKHUX SIBICHHUI B OKPY KarOIeM MUpE (B TOM
qriciie PU3MUECKUe sIBICHUS B IPUPOJIE: MPUIIMBBI U OTJIMBBI, ABIKEeHUE TuaHeT CONHEeHOM
CHCTEMBI, PEaKTHBHOE JBIDKEHHE JKUBBIX OPTaHHU3MOB, BOCIPUSATHE 3BYKOB JKHBOTHBIM,
3eMIIETPSICEHHNE, CEHCMUYECKHUE BOJIHBI, L[yHAMH, 5XO0, IIBETA TeJl, ONTHYECKUE SBJICHUS B
npupozae, OHOJIOTHYECKOe NEHCTBHE BHIUMOIO, YJBTPa(UOJETOBOrO M PEHTI€HOBCKOIO
U3Jly4CHUH, €CTECTBEHHBIH pPaaMOAKTUBHBIA (JOH, KOCMHUYECKHE JIy4H, PaJUOAKTUBHOE
U3Jly4eHUEe TPUPOAHBIX MUHEPAJIOB; NEHCTBUE PaJUOAKTUBHBIX W3JyYEHUH HA OPTaHU3M
YejoBeKa), MPU OSTOM TMEPEeBOAUTH MPAKTHUYECKYIO 3a71ady B y4eOHYIO, BBIACISTH
CYLIECTBEHHBIE CBOHCTBA/TIPU3HAKN (PU3UUECKUX SIBJICHHI,

— ONHUCHIBaTh HM3Y4YEHHbIE CBOHCTBA TeN U (PU3NYECKHE SIBIICHHS, HUCHONB3Ys (pu3mueckue
BEIMYNHBI (CpemHsss M MIHOBEHHAsh CKOPOCTb Tella IMPH HEPAaBHOMEPHOM IBIIKEHHH,
YCKOpEHHe, MepeMelIeHne, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUs, CUJIa yIPYrOCTH, CHJIA
TSDKECTH, YCKOPEHHE CBOOOAHOTO MAaJEHUs, BEC TeJa, UMIIYJIbC Tela, HUMITYJbC CHIIBL,
MeXaHU4ecKass pabdoTa M MOINHOCTb, TOTEHLHUANbHAs JHEPTUS Teja, IOAHATOrO Hax
MOBEPXHOCTBIO 3€MJTH, TIOTEHLIMAIbHAS SHEPTHsl CXKATON Py KUHBI, KHHETUYECKAsl SHEPTHA,
NOJTHAsE MEXaHWYeCKast SHEPTusi, IePUOA U 4acToTa KoNeOaHUM, NJIMHA BOJHBI, TPOMKOCTD
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEJOMIICHUS! CPEIbl), MPU OMHCAHUU
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NPaBWIBHO TPAKTOBATh (U3MYECKUI CMBIC HCIOJNB3YEMBIX BEJIUYMH, OOO3HAYEHHs U
eNMHULBl (PU3MYECKUX BEJIMUNH, HAXOOUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO
BEIMYMHY C JPYIMMU BEJIMYMHAMH, CTPOUTh TpauKu WM3YYEHHBIX 3aBUCHUMOCTEH
(U3NUECKUX BEJINYHH,

XapaKkTepU30BaThb CBOMCTBa TeN, (PU3MUECKHE SIBICHUS W TPOLECCHI, HCIONBb3Yys 3aKOH
COXpaHEHHsI SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHHUS, TPUHLIUI CYIEPIIO3ULIH CHJI, TIPUHIIHIT
OTHOCHUTENIbHOCTH [ anmnes, 3akoHbl HBIOTOHA, 3aKOH COXpPAaHEHUS HMITYJIbCa, 3aKOHBI
OTPa’KEHUsI U TIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHSI 3aPsiIOBOTO U MaCCOBOTO YHCEIN NPU
SIIEPHBIX PEAKLUSX; MTPH 3TOM aBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aITHChIBATDH €TI0
MaTeMaTHYECKOE BbIPAKEHUE,

OOBSICHATh (PU3NUECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTyaIui
NPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIIBJIATh NPUYMHHO-CJICICTBEHHBIC CBS3H,
CTPOHUTDH OOBACHEHHE M3 2—3 JIOTHYECKUX IIAroB C ONOPOH Ha 2—3 M3y4EHHBIX CBOICTBA
bu3NIeCKHX SIBIEHUH, PU3NIECKUX 3aKOHOB TN 3aKOHOMEPHOCTEHH;

pewmarb pacuéTHbIe 3a7aun (ONMUpAIOLINecs Ha CUCTeMy W3 2— 3 ypaBHEHUH), MCTIOJIB3YS
3aKOHBI M (POPMYJIBI, CBS3bIBAIOINE (PU3NIECKIE BEIMYMHBI HA OCHOBE aHAJIN3a YCIIOBUS
3a/la4M 3a MUCHIBATh KPATKOE YCJIOBUE, BBIABIATH HENOCTAIOLINE HITH U30BITOYHBIE TaHHBIE,
BBIOMpATh 3aKOHBI U (POPMYJbI, HEOOXOAMMBIE [UIsI PEIIEHUs, MPOBOIUTH PACUEThl U
OLICHUBATh PEATUCTUYHOCTD MOJYUYEHHOTO 3HAUSHHS (PU3NIECKON BEJINUHHBL,

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOILIH (PU3HUECKUX METOJOB;
UCTIONB3YSl ONMUCAHUE WUCCIEAOBAHUS, BBIIEIATH MIPOBEPSEMOE MPEATOIOKEHHNE, OLEHIBATD
NPaBWIBHOCTD TOPSKA MPOBEACHUS WCCIECAOBAHUS, N1€JaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOJIFOAEHUH U OTIBITOB,;

MPOBOIUTDH OIBITHI MO HAOMIOAEHUIO (PU3NUECKUX SIBJICHUH WM (PU3UUECKUX CBOWCTB TeJ
(m3y4enue BToporo 3axkoHa HblOTOHA, 3aKOHA COXPAHEHUsI SHEPTUH;, 3aBUCUMOCTD IEPHOAA
KoyneOaHUl MPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a M JKECTKOCTU MPY>KUHBI u
HE3aBUCHMOCTb OT AMIUIMTYIbl MaJbIX KOJIEOAHWUH, NPSMOJIMHEHHOE PacIpOCTPaHEHHE
CBETa, PAa3JIOKEHHE OeNoro cBeTa B CHEKTP, M3YYEHHE CBOHCTB M300pPa’kE€HUs] B IUIOCKOM
3epKaJie U CBOMCTB M300paskeHus MpeaMeTa B COOUparoIIei JuH3e, HaOOIeHUE CIUIOMIHBIX
U JIMHEMYaTBIX CIEKTPOB HU3IYYEHHs). CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY U3
u30bITOYHOrO Habopa OOOPYIOBaHHUS, OMNHCHIBATH XOA OMNbITAa M €ro pe3yJbTarhl,
(bopMy THPOBATH BHIBOABI,

MPOBOAUTH NMPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpeaesss CpeaHee 3HaUCHHE
u3MepsieMoil BeTMUuHbI ((POKyCHOE paccTosTHIE COOMparoIeil IMH3bI), 0OOCHOBBIBATH BHIOOP
criocoba U3MepeHus/U3MepPUTENILHOTO PUdopa,

NPOBOAUTH HCCIENOBAHUE 3aBHUCHMOCTEH  (PM3MUECKHMX BEIWYMH C HCIOJNb30BAHHEM
NPSIMBIX U3MEPEHUH (3aBHCUMOCTb IyTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM IBM)KEHUU 0e3
HAuYaJIbHON CKOPOCTH, mMeproaa KoyuebaHui MaTeMaTHYeCKOro MasTHUKA OT IJIMHBI HUTH,
3aBHCHMOCTH yIJIa OTPAKEHHSI CBETa OT yIVIa MAaJCeHUs W yIJla MPEJOMJICHUS OT yrjia
NajfeHus). TUIAHUPOBAaTh  HCCIIENOBAHUE, CAMOCTOSITENbHO  COOMpaTh  yCTAHOBKY,
(uKCHUPOBATh PE3yIBTATHI MMOJyUYEHHON 3aBHCUMOCTH (PM3MYECKUX BEJTMYMH B BUAE TaOIUI] U
rpapuKOB, AETATh BHIBOABI IO PE3yJIbTATaM HUCCIIEIOBAHMS,

NPOBOAUTH KOCBEHHbIE M3MEPEHHs (PU3NYECKUX BEJMYMH (CPENHSs CKOPOCTh M yCKOPEHHE
Tela TNpPU PABHOYCKOPEHHOM JBI)KEHUH, YCKOPEHHE CBOOOTHOrO MAACHUS, JKECTKOCThb
Py KUHBL, KO3QOULIMEHT TPEHUs]  CKOJBKEHUs, MexaHudeckass padoTa U MOIIHOCTb,
94acToTa M Nepuoj KojeOaHHi MaTeMaTHYeCKOro W IMpPYKHMHHOTO MAsTHUKOB, ONTHYECKast
cuiia COOMparoLIeil JIMH3bL, PaAMOAKTHBHBIN (DOH). IUIAHUPOBATH HU3MEPEHUs; cOOUpaTh
SKCIIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH W3MEPEHUs, Cleays NpeIIOKeHHON
MHCTPYKLNH, BEIYUCIIATH 3HAUCHUE BEJIMYMHBI M aHAIN3UPOBATD NIOJTYyYEHHBIEC PE3YJIBTATHI C
Y4€TOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU,
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co0moaTh NMpaBuiia TEXHUKH O€30MaCHOCTH MpH padoTe ¢ 1adopaTOpHBIM 000PYIOBAHHEM,
pa3nIu4aTh OCHOBHBbIE MPHU3HAKM M3YUEHHBIX (PU3NUYECKHX MOJIEJICH: MarepHajbHas TOYKA,
abCOMIOTHO TBEPAOE TENO, TOYEUHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JINH3A, IUIAaHETapHas
MOZIeJIb aTOMa, Hy KJIOHHAsI MOZIeJIb aTOMHOTO SIAPa;

XapaKTEePU30BaTh MPUHLMUIIBI NEHCTBHUSI U3yUYEHHBIX NMPHOOPOB U TEXHHYECKUX YCTPOHCTB C
OTOpPOH Ha WX OMUCAaHWA (B TOM HHCIE. CIHAOMETP, NATYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOPEHHs, paKeTa, HXOJOT, OYKH, MEepPHUCKOIl, (oToanmapar, ONTUYECKHE CBETOBOIDI,
CIIEKTPOCKOII, TO3UMETP, KaMepa BuibcoHa), HCIIONb3ys 3HAHUSL O CBOMCTBaX (pU3MUECKUX
SIBJIEHUH 1 HEOOXOANMBbIe PH3MUECKUE 3aKOHOMEPHOCTH,

UCTIONB30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKH HM3YYEHHBIX TEXHHYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX ~ MPUOOPOB M TEXHOJOIMYECKHMX  MPOLIECCOB  MNPU  PELICHUU
y4eOHO-TIPAKTHUECKUX 3a7a4; ONTHYECKUE CXEMBI IJISl TOCTPOSHUS N300paskeHUH B INIOCKOM
3epKajie u cobuparomeii InH3e;

NPUBOIUTE MPUMEPBI/HAXOIUTE HHPOPMALIUIO O IPUMEPaxX MPAKTUIECKOrO UCIOIb30BAHUS
¢u3nyeckux 3HAHUA B TIOBCEIHEBHOW JKU3HU AN oOecredeHHss Oe30MacHOCTH TpHU
oOpameHnn ¢ mpuOOpaMH M TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHs 3H0POBbS U
COOJIFOIEHHST HOPM 3KOJIOTMYECKOTO TIOBEACHHSI B OKPYXKaIoLIel cpere,

OCYIIECTBJIATh TOWCK HH(popManun ¢Qusmueckoro comepxaHus B ceTH HHTepHeT,
CaMOCTOSITENIbHO  (OPMYJIUpYsl TIOMCKOBBIA  3alpoC, HAXOAUTb MYTH ONPEACTICHUs
IOCTOBEPHOCTH TOJYYEHHOW HMHQOPMALIMM HAa OCHOBE HWMEIOIIMUXCS 3HAHUHA W
TOTOJHUTENBbHBIX HCTOYHUKOB,

UCTIOJNB30BAaTh TPU BBIMOJIHEHNH Y4YEOHBIX 33JaHW HAYYHO MOMYJISIPHYIO JIHTEPATYpy
(bu3NIECKOro ComepkaHusl, CIpPAaBOYHBIE MaTepHajbl, pecypchl cetu HMHTEpHeT, Bragerhb
npuéMaMH KOHCTIIEKTHPOBAHUS TEKCTa, mpeoOpa3oBaHusl HHPOPMALIUK U3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

co3naBaTh COOCTBEHHBIE NMUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIMH U3
HECKOJIbKUX MCTOYHUKOB (PU3UUECKOTO CONEPIKaHUs, MyOJIMIHO NMPEACTABISATh PE3YJIbTAThI
NPOEKTHOH WMIJIM HCCIEeNOBATEIbCKONW AESTEIBHOCTH; MPH 3TOM TIPAMOTHO HCIOJB30BATH
U3yUeHHBIN TOHATUHHBINA ammapaT H3ydaeMoro paszaena (QU3HKH U COIPOBOXKIATh
BBICTYIUICHHE TPE3EHTALUEH C YI4ETOM OCOOCHHOCTEH ay AUTOPUHN CBEPCTHUKOB.

YacTHpiMH NPEAMETHBIMU PE3YJIbTATAMU U3YyUCHUS B 9 kjacce TeMmbl CTpOGHI/Ie U 3BOJIIOLIMA

Bcenennoii (5 4acoB) sBISIOTCS:

NPEACTABICHNUE O COCTAaBE, CTPOCHUH, MPOUCXOXKIEHUH U Bo3pacTe CONHEUHOH CUCTEMBIL,
yMEHHE NPUMEHSTh (PU3UUECKHe 3aKOHBI IJIsi OObsSCHEeHUs ABIKeHUs miiaHeT CoHEeYHOi
CHCTEMBI,

3HaTh, YTO CYIIECTBEHHBIMH MapaMeTpaMH, OTJINYAIOIIIMHE 3BE3/IbI OT TUIAHET, SIBIISTFOTCS HX
MacChl U HICTOYHHMKH SHEPruH (TEpMOsiIepHbIE PeaKLUK B HEAPax 3BE31 U PAJHOAKTHBHBIC B
He/pax IJIaHeT),

CpaBHUBaTh (r3Hueckue © OpOHWTAJbHBIE MMapPaMeTPbl IUIAHET 3E€MHOW TIPYMIbI C
COOTBETCTBYIOIIUMH NTApaMETPAMH TUIAHET-THTAHTOB U HAXOJUTh B HUX 00IIee U Pa3INIHOE;
00BsICHATB CyThb 3 dexta X. orepa; popMynnpoBaTh 1 OOBSICHATD CYyTh 3aK0Ha . Xab0a,
3HaTh, YTO OTOT 3aKOH SBWJICA SKCIEPUMEHTAJIbHBIM MOATBEPKACHHUEM MOIENH
HecTauuoHapHou Beenennoii, otkpeiToit A. A. @puaMaHoM.

BLINYCKHUK HAVUUTCS

coOmonaTte mnpaBmia O€30MaCHOCTM W OXpaHbl Tpyaa mnpu pabore ¢ y4eOHbIM U
J1a00paTOpHBIM 000PyIOBAHHEM,;
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— TOHUMAaThb CMBICI OCHOBHBIX (PH3MUYECKHMX TEPMHUHOB. (PU3NUECKOe TeNo, (U3NIECKOe
sBJIEHUE, (PU3NUECKasl BEIUINHA, €IUHULBI H3MEPEHHS,

— pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PELINTh MPHU MOMOIIU (PU3NIECKHX METOJOB,
aHAJM3UPOBATh OTHEJNBHbIE JTalbl TNPOBEACHHUS WCCICAOBAHUN M HWHTEPIPETHPOBATH
pe3yabTaThl HAOMIOAEHUH U OTIBITOB,;

— CTaBUTb OIBITHI 110 UCCJIEAOBAHUIO (PU3NIECKHX SBICHUH WM (PU3NIECKIX CBOMCTB TeN Oe3
HCTIOJIB30BAHUS MPSIMBIX U3MEPEHUH; TpH 3TOM (GopMyTHpoBaTh podiaeMy/3anady y4eOHOro
SKCIIEPUMEHTA; COOMPATD YCTAHOBKY U3 MPEIIIOKEHHOrOo 000PYIOBAHUS, IPOBOAUTD OMBIT U
¢dopmynmnposath BbBOABL Ilpumeuanue. Ilpu mpoBeneHnn uccienoBaHus (PU3MUECKUX
SIBJICHUH HM3MEPHUTENbHbIE NPUOOPBI HCIONB3YIOTCS JIMIIb KAk JaTYUKH H3MEPEHUs
(bu3nIeCKUX BETUUMH. 3aIUCH MIOKA3aHUH MPSIMBIX U3MEPEHHI B 3TOM CiIydae He TpeOyeTcs..

— TIOHUMATh POJIb KCIIEPHMEHTA B ITOJyUYeHUH HAyYHOH HHOpMAIUH;

— TPOBOAMTH MPsIMbIE M3MEPEHUs (PU3MUECKUX BEJIMUMH. BPEMsl, PAcCCTOSHHE, Macca Tea,
o0bem, cuta, TeMrepaTypa, arMochepHoe AaBJIeHUE, BIaKHOCTh BO3AyXa, HAMIPSKEHUE, CUIA
TOKAa, paAWauuoOHHbIH (OH (C HCMONBb30BAaHHMEM [O3UMETpa), NPH 3TOM BBIOHPATH
ONTUMANIbHBIA CHOCOO UW3MEPEHUs] W HCIIONBb30BATh IPOCTEHIINE METOAbl OLEHKU
norpemHocreli  usmepeHuidd. Ilpumedanume. Jlobas yueOHas mporpaMma JIOJDKHA
o0ecrieunBaTh OBJIAJICHUE TNPSMBIMH H3MEPEHUSIMH BCEX IEPEUYHCICHHBIX (PU3MUECKUX
BEJIMYHH.

— TPOBOAMTH UCCIIENOBAHHUE 3aBHCUMOCTEH (PU3MUECKUX BETMUNH C UCMOJIB30BAHUEM PSIMBIX
U3MEPEHUIl: IPU STOM KOHCTPYHPOBATh YCTAHOBKY, (PHMKCHPOBATDH PE3yJIbTAThI MOy YEHHON
3aBUCHMOCTH (PM3MUECKHMX BENWYMH B BHAE TaOMUI W rpadUKOB, AeNaTh BBIBOABI I10
pe3yJIbTaTaM HCCIIEOBAHNUS,

— MPOBOAHMTH KOCBEHHBbIE M3MepeHHs (PU3NYECKUX BEJMYUH. MPH BBIMOJHEHUH H3MEpeHHil
coOupaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIENysI PEAJIOKEHHONH HHCTPYKIMH, BBIYUCIIATD
3HAUEHHE BEJIMYMHBl U aHAJIM3UPOBATH IOJNYUYEHHBIE PE3YJbTATHl C yYETOM 3aJaHHOHN
TOYHOCTH U3MEPEHUH;

— aHaJIM3MPOBATh CHUTYaLUH MPAKTHKO-OPHEHTHUPOBAHHOIO XapakTepa, y3HaBaTb B HHUX
NPOSIBJICHHE H3YYEHHbIX (U3NYECKUX SIBJICHUH WM 3aKOHOMEPHOCTEH U NPUMEHATH
UMEIOIIUECS 3HAHUS JIs1 UX OOBSCHEHHUS,

— TOHUMATh MPUHLMITBI JSHCTBUS MALIMH, MPUOOPOB U TEXHUYECKHUX YCTPOUCTB, YCIOBHS UX
6€e30MmacHOro NCIOJIb30BAHMS B IOBCEAHEBHOM JKU3HU,

— HCIIONB30BAaTh NPH BBHINOJHEHUH Y4YeOHBIX 3a/1a4 HAay4HO-TIOMYJIPHYIO JIUTEPaTypy O
(U3NIECKUX SIBIEHHSIX, CIPABOYHbBIE MaTepUabl, pecypcel IHTEpHET.

BbIHVCKHI/IK MNOJYVYUT BO3MOXKHOCTH HAVUHUTBHCA:

— OCO3HAaBaTh LICHHOCTh HAYYHBIX UCCJIEOBAHUH, pOJIb (GU3UKH B PACIIUPEHUH IPEACTABICHUH
00 OKpy>KaroIieM MHpeE U €€ BKJIAJ B yJIYULIEHUE KaueCTBa JKU3HH,

— HCIIONIB30BAaTh NPHUEMBI TMOCTPOSHHS (PU3UUECKUX Mozesel, moucka u (HOpMYJIHPOBKU
TOKa3aTeIbCTB BBIIBUHYTHIX THIIOTE3 U TEOPETUYECKHX BBIBOIOB HA OCHOBE SMITUPHYECKH
yCTaHOBJICHHBIX (DAKTOB,

— CpaBHHUBATHb TOYHOCTb M3MEPEHHs (PU3MUECKUX BEJWYHH IO BEIMYHWHE UX OTHOCUTEIIBbHOMN
MOTPEITHOCTH NPY POBEIEHUH MPSIMbIX U3MEPEHUIL,

—  CaMOCTOSITEIIbHO MPOBOIUTH KOCBEHHBIE H3MEPEHHSI M CCIIEIOBAHUS (PU3MUECKUX BEJTMUNH
C HUCTOJNIb30BAHHUEM pA3JIUUHBIX CHOCOOOB HM3MepeHHs! (PU3NYECKUX BEJIWYHH, BBIOUPATH
CPeICTBA U3MEPEHUS C YUETOM HeOOXOIUMOUN TOUHOCTH U3MEPEHHA, 0OOCHOBBIBATH BHIOOP
cnocoba W3MEpPeHMs, AaJeKBATHOTO IMOCTaBJICHHOW 3ajade, MPOBOAMTH  OLEHKY
IOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB;
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— BOCHpUHUMATH HHOOPMAIHIO (PU3UIECKOTO COMEPIKaHUS B HAYYHO-TIOMY JISIPHOH JTUTepaType
U CPelCTBaX MAacCOBOW MH(OPMALNH, KPUTHUECKH OLEHHBAThH MOJYYEHHYI0 HH(POPMAIHIO,
AQHATM3UPYS €€ CONePIKaHNEe U TaHHbIE 00 HCTOYHUKE HH()OPMALIHH,

— CO34aBaThb CO6CTB6HHbIe NMUCbMCHHBIE U YCTHBIC COO6H_I6HI/I$I (6] (1)I/ISI/ILIGCKI/IX ABJICHUAX Ha
OCHOBEC HCCKOJBKHUX NCTOYHHUKOB HH(l)OpMaLII/II/I, CONIPOBOXKAATE BBICTYIIJICHUEC npeseHTaLu/IeI‘/'I,
YUUTBIBAsE OCOOEHHOCTH ayIUTOPUH CBEPCTHHKOB.

Mexanuueckue siBJeHUsI

BbIHVCKHI/IK HAY4YHUTCA:

— pacmo3HaBaTh MEXaHUYECKHE SIBIICHHsI W OOBSCHITh HAa OCHOBE HMMEIOLINXCS 3HAHUH
OCHOBHBIE CBOWMCTBA WM YyCJIOBUS MPOTEKAHUS OTUX SIBJICHUN. pPAaBHOMEPHOE W
HEPaBHOMEPHOE NBUXKXEHUE, PABHOMEPHOE U PABHOYCKOPEHHOE NMPSIMOJIMHEHHOE IBHXKEHHE,
OTHOCHUTEJIbHOCTh MEXaHHYECKOrO JBIDKEHHs, CBOOOJHOE MajeHHe TeJ, PaBHOMEPHOE
IBIJKEHHE IO OKPY’KHOCTH, HWHEpLUs, B3aUMOACHCTBHUE Te€J, PEAKTHUBHOE MABUXKEHUE,
nepenaya JaBJICHUS TBEPABIMH TEJAMH, JKHIKOCTSIMU U ra3aMi, aTMOC(epHOe HaBJICHHE,
MJaBaHUE TeJ, PABHOBECHE TBEPABIX TeJ, HMMEKIIUX 3aKPEIUICHHYIO OCh BPALLECHUS,
kosiebarenbHOe IBIKEHUE, PE30HAHC, BOJIHOBOE IBUKEHHUE (3BYK);

— ONHUCHIBAaTh M3yYEHHBIC CBOWCTBA TEJ M MEXaHWYECKHE SIBJICHHUS, HCIIONB3ys (pu3nueckue
BEJIMYUHBL. MMyTh, TEPEMEIIEHIE, CKOPOCThb, YCKOPEHUE, Meproa oOpalleHus, Macca Tea,
IUIOTHOCTh BEINECTBA, CHiIa (CHUJa TSDKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHUS), AaBJICHHE,
UMITyJIbC Te€Ja, KMHETHYEeCKasl 3HEPTus, NMOTEHIHaJbHAs SHEPrHsl, MeXaHudeckas pabora,
Mexannueckass MOIMHOCTh, KIIJI npu coBepimeHuu padoThl ¢ HCMOJNB30BAHUEM MPOCTOTO
MEXaHU3Ma, CWJIa TPEHHs], aMIUTUTyAa, NMEepUuoJ M YacTtoTra KoyebaHui, JIMHA BOJHBI U
CKOPOCTb €€ pacrpOCTPaHEHUs], IPU OMUCAHUH MPABIIBHO TPAKTOBATh (PU3HUECKHIA CMBICI
UCTIONIB3YEMBIX BEJIMYHMH, UX OO03HAUEHUs] M €IWHHUIBI U3MEPEHUs, HaXOOUTb (HOpMyJbI,
CBSI3BIBAIOINME NAHHYIO (PU3MUECKYI0 BEIHMYMHY C APYTUMH BEJIMYHMHAMH, BBIYUCIATH
3HauYeHUEe (PU3NYECKON BEIMIHHBI,

— aHaJIM3MPOBATH CBOWMCTBA TEJI, MEXaHUYECKHE SIBJICHUS U MPOLIECCHI, HCIIONB3Ysl (Pr3nueckne
3aKOHBI. 3aKOH COXPAaHEHUsl OJHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUs, MNPUHLUI
cynepno3unuu cui (HaxoxnaeHue paBaoaeiictyromeit cuner), I, 11 u 111 3akons HetoToHAa,
3aKOH COXpaHeHus ummyJbca, 3akoH I'yka, 3axoH Ilackans, 3akoH Apxumena; npu 3TOM
pas3InYaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MAaTEMAaTHIECKOE BBIPAKECHHUE,

— pa3nauyaTh OCHOBHBIE NMPHU3HAKH HM3YYEHHBIX (PU3MYECKUX MOAEJNEH: MaTephasbHasl TOYKa,
MHEpLHUalIbHasl CUCTEMA OTCUETA,

— pemath 3a4a4yM, WUCHOJNB3Ys (PU3MUECKHE 3aKOHBI (3aKOH COXPAHEHHsS SHEPTHH, 3aKOH
BCEMHUPHOIO TAroteHus, npuHuun cynepnosuuuu cui, I, I u Il 3axoner HeroToHa, 3ak0H
COXpaHeHHMsT WMMyJbca, 3aKkoH l'yka, 3akoH Ilackans, 3akoH Apxmmena) u opmybl,
CBSI3BIBAIOINME (PU3UUECKHE BEIUYHHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, INIOTHOCTD
BELIECTBA, CUJIA, NABJICHUE, UMITYJIbC T€JIa, KHHETUYECKast SHEPTHUsl, NOTCHINAIbHAS SHEPTHs,
MexaHu4decKkas padora, MexaHnueckass MmomHocTh, KIT/] mpocToro Mexanusma, cujia TpeHus
CKOJIbJKeHUs, KO3(pPUIIMeHT TpeHHs, aMIUTUTyAa, MEPHOA M YacToTa KoJieOaHWid, AJTMHA
BOJIHBI 1 CKOPOCTb €€ PacpOCTPAHEHUs): Ha OCHOBE aHAJIN3a yCJIOBHS 334U 3aIHChIBATh
KPaTKOE YCJIOBHE, BBIIEIATh (PU3MUECKUE BEIMYHHBI, 3aKOHBI 1 (POPMYJIbI, HEOOXOTUMBIE ISt
€€ peLICHMs, NPOBOAMUTH pPacdyeTbl U OLEHUBATH PEANIbHOCTb IOJYYEHHOIO 3HAYEHUs
(U3NUECKON BEJTUIMHBI.

BbIHVCKHI/IK MNOJYVYUT BO3MOXKHOCTH HAVUHUTBHCA:

— HCIIOJIB30BAaTh 3HAHUA O MCXAHHUYCCKUX ABJICHUAX B HOBCGHHGBHOﬁ JKU3HU JIA obecnieueHust
Oe3omacHocTH Tpu OOpalieHHMH ¢ TPUOOpaMU W TEXHHUYECKUMH yCTPOWCTBAMH, IS
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COXPAHEHUsI 3M0POBbSl U COOJIIONCHHS HOPM 3KOJIOIHMYECKOrO MOBEAEHHsS B OKPYIKArOIIEH
cpeac, MNpuUBOAUTHE MPUMEPBI MPAKTHYCCKOr0 HUCIOJb30BAHUA (1)I/ISI/I"IGCKI/IX 3HAHUM O
MEXaHHNYCCKHUX SABJICHUAX u (1)I/ISI/I"IGCKI/IX 3aK0OHax; MPUMEPHIL HUCIIOJIB30BAHUA
BO30OHOBJISIEMBIX HMCTOYHHKOB SHEPruM, SKOJOTHYICCKHUX HOCJ'IGI[CTBI/Iﬁ HUCCJICAOBaHUA
KOCMHUYECKOTrO MPOCTPAHCTB,

pa3NIu4aTh TPaHULIbI MPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, TIOHMMATh BCEOOIIUIT XapakTep
q)YHHaMeHTaJ'IbeIX 3dKOHOB (SaKOH COXPaHEHUA MeXaHUIEeCKOH OHEPIruu, 3aKOH COXpPaHCHUA
HUMITYJIbCa, 3dKOH BCEMHPHOTO TﬂFOTeHI/Iﬂ) U OI'paHUYCHHOCTb HCIOJIb30BAHHUA YaCTHBIX
3akoHOB (3akoH ['yka, Apxumena u ap.);

HAaXONUThb aIE€KBATHYIO MPEAJIOKEHHOH 3a1a4de (pU3NUecKyro MOAeNnb, paspemarb npodiemy
KaK Ha OCHOBE€ HMMCIOIIUXCs 3HAHUM IT0 MEXaHWKe C HCITOJIb30BAaHMEM MaTeMaTHYeCKOTO
arrapara, Tak 1 Ipu noMomu METOA0B OLICHKHU.

TemnoBble IBJIEHUS

BbIHVCKHI/IK HAY4YHUTCA:

pacro3HaBaTh TEIUIOBbIE SIBJICHUSI U OOBSCHATH Ha 0a3e MMEIOIIUXCS 3HAHUNM OCHOBHBIC
CBOICTBA WJIH YCJIOBHSI IPOTEKAHUS STUX siBIeHUi: mudy3us, u3MeHeHHe o0beMa Tell pu
HarpeBaHuU (OXJIAXKIEHUH ), OOJbIIAst CKUMAEMOCTD Ta30B, Majiasi CKUMAEMOCTh KHUIKOCTEH
U TBEPAbIX TEJ, TEIJIOBOC pAaBHOBECHE, WCMApPEHHe, KOHACHCALMUSA, IIJIaBJICHUE,
KPUCTAJTH3ALMS, KHUIIEHUE, BJAXKHOCTh BO3AyXa, Pas3JIMYHbIE CIOCOOBI TeIUIonepenayn
(TeTIONPOBOHOCTb,  KOHBEKIIMS, W3JIy4eHHUE), AarperaTHble COCTOSHHS  BEINECTBa,
MOTJIONICHUE YHEPTHH NP UCTIAPEHUU SKHAKOCTH U BBIIEICHUE €€ MPU KOHACHCALIUU T1apa,
3aBUCUMOCTDb TEMIIEPATYPbI KUIICHHSI OT ABJICHUS,

OMKCHIBATHL WM3YUEHHBbIC CBOWCTBA TN W TEIUIOBBIE SIBJICHHS, HUCIONB3Ys (pusndeckue
BEJIMYMHBI. KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI DJSHEPTUs, TeMIeparypa, yHAeJabHas
TEIUIOEMKOCTb  BEINECTBA, yHelbHAs TEIUIOTa IUIABJICHMS, YAENbHAas  TEIJIoTa
napooOpa3oBaHMsA, YIeNbHAs TEIUIOTa CrOpaHMsl TOIUINBA, KOA(PQUIMEHT MOJE3HOrO
NEeHCTBUS TETJIOBOTO JIBUTATENIS; TP OMUCAHUH MPABUJIBHO TPAKTOBATH (YM3MUECKHI CMBICIT
UCTIOJIb3YE€MBIX BEJIMUHMH, WX OOO3HAYEHUS W E€IUHHUIBI U3MEPEHHs, HaXOOUTb (HOPMYJIbL,
CBSI3BIBAIOINME MaHHYK (PU3NYECKYI) BEIMYUHY C JPYTUMH BEJIMYUHAMHY, BBIYUCISTH
3HauYeHUEe (PU3NUIECKON BEIMIHHBI,

AQHATM3UPOBATh CBOWCTBA TEJ, TEIUIOBbIC SIBJICHUS W TMPOIECCHI, HCIONB3Ys OCHOBHBIE
MOJIO’KEHUST ATOMHO-MOJIEKYJIIPHOTO YYEHUsST O CTPOCHUM BEIIECTBA M 3aKOH COXPaHEHUs
SHEPTUH,

pa3janyuaTh OCHOBHBIC TMPU3HAKK U3YYEHHBIX (DU3MUECKUX MOJAENeH CTPOEHHUs Ta3oB,
JKUKOCTEH U TBEPABIX TElT,

MPUBOAUTH TPUMEPHI MPAKTUYECKOTO HCIONB30BAHMS (DU3UYECKUX 3HAHHUNA O TETUIOBBIX
SIBJICHUSIX,

permaTh 3a1a4u, UCTIOJIB3Ysl 3aKOH COXPAHEHUs SHEPTHU B TEIUIOBBIX MpoILeccax u GopmyJibl,
CBSI3BIBANOINME (DU3MUYECKHE BEJIUYHHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATypa, yAeTbHas
TEIUIOEMKOCTb ~ BEINECTBA, yHelbHAs TEIUIOTa IUIABJICHMS, yAENbHAas  TEIJIoTa
napooOpa3oBaHMsA, YIeNbHAs TEIUIOTa CrOPaHMsl TOIUINBA, KOA(PQUIHMEHT MOJE3HOrO
NEeHCTBUS TEIUIOBOTO ABUTATENIS1): HA OCHOBE aHAJIN3a YCJIOBHS 3aa4U 3aMUChIBATh KPATKOE
yCJIOBUE, BBIACNSATh (DM3MUECKHE BEJIMYUHBI, 3aKOHBI U (POPMYJIbI, HEOOXOMUMBIE OIS €e
pelleHusi, TPOBOAUTH pacyeTbl U OIEHUBATh pPEATBbHOCTb TOJIYYSHHOTO 3HAYEHUS
(U3MUECKON BEJTUMIMHBI.

BbIHVCKHI/IK MNOJYVYUT BO3MOXKHOCTH HAVUHUTBHCA:
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— HCIIOJIB30BaTh 3HaHUA O TCILJIOBBIX ABJIICHUAX B HOBCGHHGBHOﬁ JKU3HU AJIsd obecrnieueHust
Oe3omacHocTH TpH OOpaleHHH ¢ TPUOOpPaMU W TEXHHUUYECKUMH yCTPOWCTBAMH, IS
COXPAHEHUs 3M0POBbSl U COONIOACHHS HOPM 3KOJIOTHMYECKOrO MOBEAEHHsS B OKPYIKArOIIEH
cpele; MPUBOAUTL MPUMEPHI SKOJIOTHYECKHX TOCIeNCTBUN paboThl ABUTATEICH BHY TPEHHETO
CTropaHus, TCIIJIOBBIX U FHI[pOBHeKTpOCTaHL[I/IfI;

—  pa3nuyaTh rpaHUIBl TPUMEHMMOCTH (PHU3NYECKUX 3aKOHOB, TOHUMATh BCEOOLIHI XapakTep
q)YHHaMeHTaJ'IbeIX (1)I/ISI/I"IGCKI/IX 3dKOHOB (SaKOH COXPAaHCHUA OSHEPIrUHU B TCIUIOBbIX
NpoLEccax) U OrPaHHYSHHOCTD HCIOIb30BAHMS YACTHBIX 3aKOHOB,;

— HaXOIUTb aNEKBATHYIO NMPENJIOKEHHOH 3a1a4de (pU3NUecKyro Moaenb, paspemars npodiemy
KaKk Ha OCHOB€ HMCIOIINUXCA 3HAHUH O TEIUIOBBIX SBJIEHUSX C HCIIOJB30BaHHUEM
MaTEMAaTUYCCKOro arrapaTa, Tak U nMpu noMoIu METOAOB OLICHKH.

QHGKTDI/ILIGCKI/IG 1 MAaroauTHBIC ABJICHUA

BbIHVCKHI/IK HAY4YHUTCA:

— pacro3HaBaTh JJIEKTPOMArHUTHBIC SIBJICHUS M OOBSICHATH Ha OCHOBE MMEIOIINXCS 3HAHUH
OCHOBHBIE CBOICTBA WM YCIOBHA MPOTEKAHWS OJTHX SIBICHUI: BJICKTPU3ALMS Tell,
B3aUMOJICHCTBHE 3apsiiOB, SJEKTPUYECKHHA TOK M €ro NeHCTBHA (TEIUIOBOE, XUMHUYECKOE,
MarHUTHOE), B3aMMOACHCTBHE MArHUTOB, OJJIGKTPOMArHWTHAas WHAYKOWA, JeHCTBHE
MAarHUTHOTO TOJIsI Ha TPOBOAHHMK C TOKOM M Ha JBHXKYIIYIOCS 3apsDKEHHYIO YacTHLLY,
OEeMCTBHE 3JIEKTPHUYECKOrO TOJII Ha 3apPsDKEHHYK0 YacTHIY, 3JIEKTPOMATHUTHBIE BOJHBI,
NPSIMOJTMHEHHOE PACIpPOCTPaHEHUE CBETA, OTPAKEHHE U MPEJIOMJICHHE CBETa, AHCIIEPCHUs
CBeTa.

— COCTaBISITb CXEMBI DSJEKTPUYECKHX ILerneld C TIOCIeNOBaTeNIbHBIM M MapaJlIeIbHbIM
COCAMHEHUEM JJIEMEHTOB, pa3jifyasl yCJIOBHbIE OOO3HAUEHHUS 3JIEMEHTOB JJIEKTPHUYECKUX
Herne (MCTOYHUK TOKA, KJIFOY, PE3UCTOpP, PEOCTAT, JJAMITOUKa, AMIIEPMETP, BOJIBTMETD).

— HCIIONIB30BAaTh ONTHYECKHE CXEMbl JJISI MOCTPOCHUSI M300pak€HUIl B TUIOCKOM 3epKayie U
coOuparoIe JuH3e.

—  ONUCBHIBATh M3YUYEHHbIE CBONCTBA TEJ 1 3JIEKTPOMArHUTHBIC SIBJICHHS, HCTIONB3Y sl pr3nueckne
BEJIMYMHBI. HJIEKTPUYECKHUI 3apsil, CHJIa TOKA, SJIEKTPUIECKOE HATIPSIKEHHE, HJIEKTPHUECKOE
COIIPOTHUBJIEHUE, YNEJIbHOE CONPOTHBICHHE BEIIECTBA, paboTa SIEKTPUYECKOrO TOJH,
MOIITHOCTh TOKa, (POKyCHOE pACCTOSHUE H ONTHYEeCKas CHJla JIMH3bL, CKOPOCTHb
3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U YACTOTA CBETA; NP ONMHCAHUN BEPHO TPAKTOBATH
(bu3nYecKuil CMBICIT HCIIONB3yEeMbIX BEJMYHMH, X OOO03HAUEHUS U €JUHHIBI U3MEPEHUS,
HAxXOIUTb (OPMYJIbL, CBSI3BIBAIOINME HAHHYIO (PU3NYECKYI0 BEJIUYHUHY C JAPYTHUMHU
BEJIMYMHAMHU.

— aHaJIM3MPOBATh CBOWCTBA TEJ, JJIEKTPOMATHUTHBIC SIBJICHUS MW TPOLIECCHI, HCIIONB3Ys
¢du3nyeckne 3aKOHBI: 3aKOH COXPAaHEHUs SJIEKTPUIECKOro 3apsaa, 3akoH OMa s y4acTka
nenu, 3akoH Jxoyns-JleHua, 3aKkOH NPSMOJMHEHHOrO pacHpOCTPaHEHHs] CBETAa, 3aKOH
OTPaKEHHUsI CBETA, 3aKOH TMPEJOMJICHHs CBETa, NPH 5TOM pa3iInyaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U €r0 MAaTEMATUYECKOE BBIPAYKEHHE.

— TMPUBOAUTH TNPUMEPHl  MPAKTHYECKOTO  HCMONB30BAHMA  (PU3MUECKUX  3HAHMHA O
3JIEKTPOMATHUTHBIX SBJIEHHUSIX

— pemaTth 3aja4ud, UCHONB3Ys (pu3mueckue 3akoHbI (3akoH OMma niisl yyacTka IenH, 3aKOH
Jlxoyst-JleHna, 3aK0H MPSIMOJIMHEHHOTO PacpOCTPAaHEHHsI CBETA, 3aKOH OTPAXKEHUS CBETA,
3aKOH MPEJIOMJICHHS CBeTa) U (POPMYJIBI, CBsI3bIBArOIINE (PU3NUECKUE BETMUUHBI (CHJIa TOKA,
AJNIEKTPUUECKOE HATIPSIKEHHE, SJIEKTPUUECKOE COMPOTHUBIICHHE, YNENbHOE COMPOTUBIICHHE
BEIECTBA, pPadOTa 3JEKTPUYECKOTO IOJIS, MOIIHOCTh TOKAa, (POKYCHOE pPAaCCTOSHHE U
ONTHUYECKAs CUJIA JINH3bI, CKOPOCTbH 3JIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJIHBI H YaCTOTA CBETA,
dopMynBl  pacdera SJIEKTPUYECKOrO CONPOTHBICHHS MpPHU  MOCIEJOBATENIBHOM U
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napauieIbHOM COeJMHEHHH MPOBOIHUKOB). HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4H1 3aIIUChIBATD
KPaTKOE YCIIOBHE, BbINEIATh PU3HMUECKHE BEIMYHHBI, 3aKOHBI H (POPMYJIbI, HEOOXOIUMBIE ISt
€e pelIeHNs, MPOBOAWTb pacueTbl W OIEHHWBATh PEATbHOCTh MMOJYYECHHOTO 3HAYEHUS
(U3MUECKON BEJTUMIMHBI.

BbIHVCKHI/IK MMOJVYUT BO3MOXKXHOCTh HAVUHUTHCA:

— HUCTONB30BaTh 3HAHUS OO 3JIEKTPOMATHHUTHBIX SIBJCHHUSIX B TOBCEJHEBHOW »KU3HU JJIsI
obecrieueHnst OE30MaCHOCTH NPHU OOpaIIeHUH ¢ TPUOOPAMHU M TEXHUUECKUMHU yCTPOHCTBAMH],
ISl COXpaHEHUsI 37I0POBbsI U COOJIFOAEHHSI HOPM HKOJIOTHYECKOr0 TIOBEICHHSI B OKPY XKAOLI e
cpene; MPUBOIUTD MPUMEPHI BJIHSHUS 3JIEKTPOMATHUTHBIX H3JTyYSHUH Ha JKUBbIE OPraHU3MBI,

— pasnuuaTh PaHULBl IPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, MOHUMAThH BCEOOIIHIT XapaKkTep
(yHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPAaHEHHS JIEKTPUIECKOTO 3apsiia) M OrPAaHUYEHHOCTD
UCIOJIB30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa s yuacTka uend, 3akoH [[xoynsa-Jlenua u
zp.);

— HCTOJNB30BAaTh MPUEMBbl TOCTPOEHHs (PU3MYECKUX MofeNel, Mmoucka U (OpPMYJIHUPOBKH
JIOKA3aTeJbCTB BBIABHHYTBHIX THIOTE3 U TEOPETUYECKUX BHIBOIOB HA OCHOBE SMIIHPHYECKU
yCTaHOBJICHHBIX (DAKTOB,

— HAaXOIOWUTb aeKBATHYIO MPENJIOKEHHOH 3anaue Pr3nIecKyro MoJesb, pa3peuats npodieMy
KaK Ha OCHOBE MMEIOLIUXCS] 3HAHUH 00 3JIEKTPOMATHUTHBIX SIBJIECHHSX C HCIOJb30BaHHEM
MaTEeMaTUYECKOro anmnapara, Tak U MpH MOMOLIA METOJJOB OLIEHKH.

KBaHToBbI€e siBJIeHUS

BbIHVCKHI/IK HAY4YHUTCA:

— pacro3HaBaTh KBAHTOBBIE SIBJICHUS M OOBSICHATH Ha OCHOBE MMEIOIINXCS 3HAHUH OCHOBHBIE
CBOMCTBA WM YCJOBHsSl NPOTEKAHWs] 3THUX SIBICHUN. €CTECTBEHHAass U WCKYCCTBEHHas
PaTUOAKTUBHOCTb, O, B- M Y-U3Jy4YEeHUs], BOSHUKHOBEHHE JIMHEHUATOrO CIIEKTPa M3y USHHS
aToma,

— ONHUCHIBATh W3yYEHHBbIE KBAHTOBBIC SIBJICHUS, HCIONB3Ys (PU3NUECKHE BEIMYMHBI. MacCOBOE
YHCIIO, 3apsiIOBOE YHUCIO, MEPHOA TOojiypacnana, 3>Heprus (OTOHOB, NPHU OMHUCAHUH
NPaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICH HCIIONB3yEMbIX BEIMYUH, UX OOO3HAYEHUs U
€IMHULBI U3MEPEHUST;, HAXOOUTh (POPMYJIbI, CBSI3bIBAIOIINE AAHHYIO (PU3NYECKYIO BEJUUNHY
C IPYTHMH BEJIMYMHAMH, BBIUNCIIATH 3HAUCHUE (PH3UUECKON BETMINHBI,

— aHaJIM3MPOBATH KBAHTOBBIE SIBJIICHUS, MCIIONB3Ys (PH3MUECKUE 3aKOHBI M MOCTYJIATHI. 3aKOH
COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUs JSJIEKTPUYECKOrO 3apsfa, 3aKOH COXPAHEHUs
MaCCOBOIO 4HMCJA, 3aKOHOMEPHOCTU H3JIy4eHHUs] U IOIJIOLIEHMs] CBETa aTOMOM, IPU 3TOM
pa3IuYaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MAaTEMAaTHIECKOE BBIPAKEHHUE,

— pasnn4aTb OCHOBHBIE IPU3HAKU IUIAHETAPHON MOJEIN aTOMa, HYKJIOHHOW MOZIEJIH ATOMHOTO
snpa,

— TpPUBOAUTH [PUMEpPbl NPOSBIEHUS B MPUPOJE U MPAKTUYECKOTO HCIOJIb30BaHUS
PaAMOAKTUBHOCTH, SIACPHBIX U TEPMOSAEPHBIX PEAKLUM, CIEKTPAIbHOIO aHAJIN3A.

BbIHVCKHI/IK MOJYVYUT BO3MOXKHOCTH HAVUHUTHCA:

—  HCIIONIb30BATh NOJYYEHHbIC 3HAHUS B TIOBCEHEBHOM KU3HM IPU 0OpaIleHnu ¢ mprudopamu u
TEXHUYECKMMH YCTPOHCTBaMH (CUETYMK HOHM3HPYIOIIUX YaCTHUL, JO3UMETpP), M
COXpaHEHHsI 3[J0OPOBbsS U COOJIFOAEHUS HOPM 3KOJIOTHYECKOTO MOBEIEHHS B OKPYIKaroIIeh
cpene;

— COOTHOCHUTB SHEPTHIO CBSI3U ATOMHBIX siiep € A1e(heKTOM MacCHhl,
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MPUBOAUTH MPUMEPHI BIUSIHUS PAAUOAKTUBHBIX U3JTyY€HUN HA )KUBbIE OPraHU3MBbl, IOHUMATh
MPUHLUI ASHCTBUS AO3UMETPA U PA3JINYATh YCIOBHS €r0 UCIOJb30BAHUS,

MOHUMATh HKOJIOTHYECKHE TPOOJIEMBbl, BO3HHMKAIOIIUE MPH HCIMOJIb30BAHUM aTOMHBIX
ANEKTPOCTAHIMN, W TYTH pPEIeHHs JSTHUX npodjeM, MNePCHeKTHBBI HCIONIb30BAHUS
YIPABJIAEMOIO TEPMOSIIEPHOTO CHHTE3A.

DJeMeHThI aCTPOHOMUU

BbIHVCKHI/IK HAY4YHUTCA:

YKaSBIBaTb Ha3BaHUA IIJIAHET COHHG"IHOfI CHCTEMBI, pa:sm/maTb OCHOBHBIC HpI/ISHaKI/I
CYTOLIHOFO BpaH_[eHI/Iﬂ 3BE3OHOTO He6a, ABUKCHUA .HYHBI, COJ'IHL[a U IJIAHET OTHOCUTECIIBHO
3BE3;

IIOHUMATh paBJ'II/ILII/Iﬂ Me)KI[y FeﬂHOL{eHTpI/I‘{eCKOﬁ )41 FeOL[eHTpPI‘leCKOfI cCrucreMmamMu MI/Ipa,

BbIHVCKHI/IK MMOJYVYUT BO3MOXKXHOCTh HAVUHUTHCA:

yKa3bIBaTh OOIIME CBOMCTBA U OTJIMYUS TUIAHET 36MHOH IPyIIbI U TUIAHET-THTAHTOB, MAJIbIX
Ten ConmHeuHON cucTeMbl U OONBLINX TUTAHET, MOJb30BATHCS KAPTOH 3BE3MHOrO Heba mpu
HaOJIIOIEHHUSIX 3BE3IHOr0 Heoa,

pa3In4aTh OCHOBHBIE XapaKTEPUCTHKH 3Be31 (pa3Mep, LIBET, TEMIIEpPaTypa) COOTHOCHTD L[BET
3BE3/bI C €€ TEMIIEPATY PO,

pa3In4aTh TUMOTE3bI O MPOUCXOKAeHUH COTHEUHOH CHCTEMBI.

BeInyCKHUK Hay4dUTCS MCMOJB30BATh TEPMHUHBL (PU3NYECKOE SIBJICHUE, (PH3HMUECKUH 3aKOH,

BEILECTBO, B3aUMOJICHCTBHE, SJIEKTPUIECKOE T0JIe, MArHUTHOE T0JIE, BOJHA, aTOM, aTOMHOE SIZIPO,
WOHU3UPYIOLTUE U3TYUCHHUS.

BuINYCKHUK MOAYYUT BO3MOKHOCTD:

MOHHUMATh CMBICT (PU3NYECKUX BEJHYHH: IyTh, CKOPOCThb, YCKOPEHHE, Macca, IUIOTHOCTb,
CHJIa, JABJICHHE, WUMITyJbC, padoTa, MOINHOCTb, KUHETUYECKas HHEPrus, NOTEHIHATbHAs
SHeprust, KO3(pPHUIMEHT TONEe3HOro [EHCTBUS, BHYTPEHHSSI OHEPrHs, TeMIeparypa,
KOJINYECTBO TEIUIOTHI, YIeJbHAS TEINIOEMKOCTD, BIAYKHOCTb BO3yXa, JJIEKTPHUECKUH 3apsiy,
CHJIA 3JIEKTPUYECKOTO TOKA, HJIEKTPHUYECKOE HATPSIKEHHE, SJEKTPUIECKOE CONPOTHBIIEHHE,
paboTa 1 MOIHOCTH 3JEKTPHUECKOro TOKA, (POKYCHOE PACCTOSTHUE JINH3HI,

MOHUMATbh CMBICT (u3ndecknx 3akoHOB: Ilackamsa, Apxumena, HproToHa, BCEeMHpHOTO
TATOTEHHsI, COXPAHEHMS HMITYyJIbCA M MEXAHMYECKOW JHEPTUH, COXPAHEHHs] YHEPTHH B
TEIUIOBBIX ~ IPOLECCaX, COXPaHEHHWs OJJeKTpudeckoro 3apsima, Oma 11 ydacTka
snexkTpudeckor nenu, JLxoyns—JIeHna, NpPsMOJMHEHHOrO pacnpOCTPAHEHMsI CBETa,
OTPa’KEHUsI CBETA,

OIMUCHIBATh U OOBSICHATH (PU3NYECKHE SIBJICHUS. PABHOMEPHOE MPSIMOJIMHEHHOE ABIDKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBI)KEHUE, TIepeady NaBJICHUs KUIKOCTSAMU U ra3aMHu,
IUIABAHUE TEJ, MEXaHMYeCKHue KojeOaHWss M BONHBL, IUGQPY3UI0, TEIUIONPOBOAHOCTb,
KOHBEKLIHIO, M3JIyUeHHe, NCTIapeHHe, KOHACHCAIIHIO, KUTICHHE, TUIABJICHUE, KPUCTAIIH3ALIHIO,
SNEKTPU3ALMIO TEJ, B3AUMOACHCTBUE SIEKTPHUUECKUX 3aPsiIOB, B3aUMOIEHCTBIE MarHUTOB,
AeCTBUE MArHMTHOIO TIOJs HAa TMPOBOJHHUK C TOKOM, TEIUIOBOE JEHCTBHE TOKa,
3JIEKTPOMATHUTHYIO WHAY KLU0, OTPAXKEHUE, PEJIOMIICHUE U TUCTIEPCHIO CBETA,
UCTIONB30BaTh (pu3ndeckre NpUOOpPbl U HM3MEPHUTENbHbIE HHCTPYMEHTBI JJII M3MEPEHUs
$u3NYECKUX BEIMYWH. PACCTOSIHHSA, INPOMEXKYTKA BPEMEHM, MAcCChl, CHJIBI, JaBIICHU,
TEMIEpPaTypbl, BIAXKHOCTU BO3MyXa, CHJIBI TOKAa, HANPSDKEHHS, SJIEKTPUIECKOTO
COIPOTHUBJIEHUS], PA0OTHI ¥ MOLITHOCTH 3JIEKTPHYECKOTO TOKA,
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NPEACTABISITh PE3YJIbTAThl U3MEPEHHI C MOMOLIBIO Ta0NUL, rpa)uKOB U BBISIBJIATH HA 3TOW
OCHOBE SMIHPHYECKHE 3aBHCUMOCTH. MyTH OT BPEMEHH, CHJIbl YIPYTOCTH OT yIJIHHEHHS
NPY>KHHBI, CUJIbI TPEHHS OT CHJTbI HOPMAJIBHOT'O AaBJICHUs, IePHOa KOJeOaHuil MasTHUKA OT
IJTMHBI HUTH, Nepuoaa KoseOaHWi rpy3a Ha MPy’KUHE OT MAacChl IPy3a U OT JKECTKOCTH
NPY’KHHBI, TEMIEPATYPbl OCTHIBAIOLIETO Teja OT BPEMEHH, CUJIbI TOKA OT HANpPsUKEHHs Ha
y4acTKe LIeMy, yIrila OTPAXKEHHUsI OT yIJia MaJeHHs CBETa, YIJia MPEJIOMIICHHs OT YIJia MaaeHHsI
CBeTa,

BBIPAXKATh PE3YJIbTAThI H3MEPEHHI U PACYETOB B €AMHULIAX MeXKIyHapOIHOH CUCTEMBI,
NPUBOAMTE IPUMEPBI MPAKTUYECKOTO UCOIb30BAHMS PU3MISCKUX 3HAHUH O MEXaHHYECKHX,
TEIIOBBIX, JIEKTPOMATHUTHBIX M KBAHTOBBIX SIBJICHHSIX,

peliaTh 3aa41 Ha MPUMEHEHHUE U3yUeHHbIX (PH3MIECKUX 3aKOHOB,

OCYLIECTBJISATh CAMOCTOSITEIbHBIN MOUCK MHPOPMALMH €CTECTBEHHO-HAYYHOI'O COAePIKaHHs
C HCIIOJB30BAHHEM PA3JIMYHBIX UCTOYHUKOB (Y4EOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-
MOMTY JIIPHBIX M3AaHUH, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcos UHTepHeTa), ee 00paboTKy U
NpeACTaBlIeHUe B pa3HbIX (PopmMax (CIOBECHO, C MOMOIIBIO IPadUKOB, MaTEeMATHUYECKHUX
CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM,

MO3HAKOMUTBCS C MPUMEPAMH MCIIONb30BaHMS 0a30BbIX 3HAHHUI M HABBIKOB B MPAKTUYECKOM
NEeSITeIbHOCTH W TOBCEIHEBHON KU3HU I oOecreueHus: Oe30MacHOCTH B MPOLECCe
UCIMOJIB30BAHUSI TPAHCIIOPTHBIX CPENCTB, JJICKTPOOBITOBBIX MPHOOPOB, 3JIEKTPOHHOM
TEXHUKH, KOHTPOJSI 32 MCIPABHOCTBIO 3JIEKTPOMPOBOJKH, BOAOMPOBONAA, CAHTEXHUKH H
ra30BbIX MPUOOPOB B KBAPTUPE; PALIMOHATIBHOTO PUMEHEHHSI TPOCThIX MEXaHU3MOB; OLICHKH
0e30MmacHOCTH PagualMOHHOTO (PoHa.

TEMATHYECKOE IINTAHUPOBAHUE

7 kaacc (68 1)
Tema Conepxxaane mo | OcHOBHBIC BUIBI | JleSITENBHOCTD DJNEKTPOHHBIE 151
oI'oC NEeATEIbHOCTH YUUTEJNS C y4eTOM | [H(poBbIe
paboueii oOpa3oBaTeNbHbIC
MIPOrpaMMbl pecypchbl
BOCIIUTAHUSI
Pasnen 1. ®u3uxa u eé posib B NO3HAHHM OKpYysKaromero mupa (6 1)
®dusnka — Hayka | BeisiBnenue 3Hanue  mnpasuia | [Iporpammel
dusuka — | 0 IpUpoae. | pasau4ui [IOBEICHUS B | ®usukona. Pusuka
HayKa o | ABnenus MEKIY KJlacce, mkoge, | 7-11 k.
npupozne (1 | mpuponsr. dusnyeckuMu " | I1OMa,
q) dusnyeckue XUMHUYECKUMHU OTpHULATENIbHOE
SIBJICHUA: IIPEBPALICHUSIMU | OTHOILLEHUE K
MeXaHUYEeCKHeE, (MC — xummus). | HapyIIEHUSIM
TEIJIOBbIE, PacnioznaBaHue | mopsaka B KJjacce,
JJIEKTpUYECKUe, | U LIKOJIE, K
MarHuTHBIE, KJIaccu(UKaAILUs | HEBBITOJHEHHIO
CBETOBBIE, busngecknx YeJI0BEKOM CBOMX
3BYKOBBIC. SIBJICHUH 00s13aHHOCTEH.
MEXaHUYECKUX,
TEIJIOBbIX,
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BIEKTPUIECKUX,
MArHUTHbIX U

CBETOBBIX.
Habmronenne wu
onucaHue
(bu3HUecKux
SIBJICHUI.
Ousnueckue | Pusnueckue Onpenenenue YBaxXUTEIBbHOE Poccniickas
BEJIMUHHBI BEJIMYUHBI. LIEHbl  JIeJIEHUs! | OTHOILIEHUE K | DJIEKTpOHHAsl IIKOJa
(34) Usmepenne IIKAJTBI cobecennuky, ero | https://resh.edu.ru/.
busngecknx M3MEPUTENILHOTO | B3IUIsIIaM,;
BEJIMYMH. npubopa. MOYTUTENIbHOE
dusnueckue Hsmepenue OTHOLIEHUE K
npuOOpBHI. JIMHEMHbIX pOIUTENAM u
ITorpemnocTb pasMepoB Tel U | APYTUM  4iIeHaM
U3MEPEHU. MIPOMEKY TKOB CBOEH CeMbH, K
MexayHapogHasi | BpeMEHHU C | ceMelHbIM
CUCTEMa €IUHUL. | YUETOM LIEHHOCTSM u
MOTPEUIHOCTEeH. | TpAgULUsAM,
Hsmepenue YBAXKUTEIBLHOE
o0BéMa OTHOILIEHHE K
JKUKOCTH U | CTapuIuM,
TBEPAOro Tesa. | JOOPOXKETATENBbHO
Hszmepenue € OTHOIICHHE K
TeMIIepaTypbl MJIaILIIM.
npu  MOMOLIU
JKUIKOCTHOT'O

TepMOMeTpa U
JATYHKa
TEMITEPATy PhI.
Brimonnenne
TBOPUYECKHUX
3aMaHui
TIOUCKY
crioco0oB
U3MEPEeHUs
HEKOTOPBIX
(bu3muecKux
XapaKTEPUCTHK,
HaTpuUMep
pa3MepoOB MaJTbIX
00BEKTOB
(BOJIOC,
MPOBOJIOKA),

Y HAJIEHHBIX
00BEKTOB,
OOJIBIIHAX
PacCTOSHUH,
MaJIbIX
MIPOMEKYTKOB
BPEMEHH.

1o
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Ob6cyxnenne

npeaIaraeMbIx
croco0oB.
EcrectBenn | Kak ¢usuka wu | BoiiBmkenne Crpemnenue
O-HAy4YHBIN | Jpyrue TUITOTES, UMETh
METO]T €CTECTBCHHbBIE OOBSICHAIOIINX | COOCTBEHHOE
no3HaHus (2 | HAYKH  U3YYaroT | MPOCThIE MHEHHE,
) PUPONY. SIBJICHUS, NPUHUMATh  CBOU
EcrecTBeHHO-Hay | Hampumep: COOCTBEHHbBIE
YHBIN METOJ] | ToUeMy peleHus,
TIO3HAHMS OCTAHABJIUBAETC | YBAXKEHUE K TPYIY
HaOIr0IeHUE, sl JIBYDKyINeEecs | U TBOPYECTBY
MIOCTAaHOBKA o CTapIIux u
HAYYHOTO TOPU3OHTAJILHON | CBEPCTHUKOB.
BOIIPOCA, MOBEPXHOCTH
BBIJIBIKEHUE TEJIO, MOYEeMYy B
TUITOTES, JKAPKYIO TOTOIY
SKCMEPUMEHT IO | B CBETJION
MPOBEPKe onexae
TUTIOTES, MPOXJIAJIHEH,
oOBsiCHEHHE 4YeM B TEMHOM.
Ha0JTI0 TaeMOro [Ipennoxenue
SIBJICHUSI. croco0oB
Onucanue IIPOBEPKHU
dusngecknx TUIOTES.
SIBJIEHUI ¢ | IIpoBeneHue
MIOMOIIBIO UCCJICIOBAHHUS
MOZAEIEH. o MIPOBEPKE
KaKOH-1100
TUITOTE3bI,
HaTpUMeEp:
IaJIbHOCTh
moJIéra Iapuka,
MYIIEHHOTO
TOPU3OHTAJIBHO,
TeEM Ooublre,
4em Oobie
BBICOTA  IyCKa.
IToctpoenue
MPOCTEHIINX
Mozenen
(bu3IUecKux
sIBJICHUH (B BUJIE
PUCYHKOB WU
CXEM),
HaTmpuMep
naIcHUe
npeaMeTa,
MPSIMOJIMHEHOE
pacrpocTpaHeHu
€ CBeTa.
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Pasnen 2. [lepsoHauaibHbIe CBeIeHUSI 0 CTPOCHUM BeliecTBa (S 4, U3 HUX 1 Y — KOHTpOJIbHAS

pabora)
Crtpoenue ATOMBI u | Habmonenue wu | [lonumanue ponu | EnuHas — koymexius
BelnecTBa (2 | MOJIEKYJIBI, ux | uHTepnperanms | 3HaHud B oku3HU | [IOP  No  186468.
q) pasMepsl. OTIBITOB, YeJIOBEKa, HHuTtepakTuBHas
OnbIThL, CBUJICTENIBLCTBY | MOJOKUTEIbHOE moznenb «Hsmepenue
JOKa3bIBalOIINe | IOLIUX 00 | oTHOLIEeHNE K | pa3MeposB MaJbIX
TUCKPETHOE ATOMHO y4aeOHOMY TE.
CTpOeHHe MOJIEKYJISIPHOM | TIpOLIECCY; YMEHHUe
BELIECTBA. CTpOEHUU BecTH cedsa Ha
BELIEeCTBa: ypOKax.
OTIBITHI c
pacTBOpeHUEM
Pa3IUYHBIX
BELIECTB B BOJE.
Ouenka
pa3MepoB
aTOMOB u
MOJIEKY ]I c
HCIIOJIb30BaHUE
M (otorpaduii,
MOJIYyUYE€HHBIX Ha
ATOMHOM
CUJIOBOM
MUKPOCKOIIE
(ACM).
Onpenenenue
pa3MepoB MaJbIxX
TeJl.
JBwxenue u | JIpuxenue Habmonenne wu | [To3HaBatenbHbIE Enunas kosexius
B3aUMOJeIc | yacTuly 0OBsSICHEHHE noTpeOHOCTH; LHOP Ne 186696.
TBHE YaCTHII | BEIIECTBA. OpOyHOBCKOTO noTpeOHOCTh Buneopomnmk
BemiecTBa (1 | CBsI3b  CKOPOCTH | IBHIKEHUSI U | pacIIupsTh «Tennosoe
) IBUKECHHST SIBJICHUST Kpyrosop; paciiupeHue
4aCTHII ¢ | nudpdysun. MPOSIBIISATD TBEPAOTO TENay.
TeMIEepaTy pou. IIpoBenenue U | MOOO3HATENBHOCT
BpoyHoBckoe OOBsSICHEHHE b; OepekHOoe
IBUKEHHE, OTIBITOB Mo | OTHOLIEHUE K
Huddysus. HaOJTIO IEHUTO pe3yJbTaTam
BzaumopelicTBue | TENI0BOrO CBOEro Tpya,
4acTHII pacIIupeHust TpyIa OPYTHX
BEIIECTBRA; razoB. JIHOAeH, K
nputsbkenue U | [IpoBengeHne W | IIKOJIBHOMY
OTTaJIKUBaHUE. OOBsSICHEHHUE UMY LLIECTBY,
OTBITOB no | yueOHHKaM,
OOHApYKEHUIO | JIMYHBIM BEIIaM.
cu
MOJIEKY JISIPHOTO
NPUTSDKEHUST U
OTTAJKHUBAHUS.
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ArperaTHble
COCTOSTHUS
BemiecTra (2

1)

ArperaTHble
COCTOSIHUS
BEIIECTBA;
CTPOCHHE Ta30B,
SKAOKOCTEN 151
TBEPIABIX
(KpUCTAITHYECKH
X) Tel.
Bzaumocss3b
MEKIY
CBOMCTBAMH
BEIIECTB B
Pa3HbIX
arperaTHbIX
COCTOSIHUSIX M HX
aTOMHO

MOJIEKY JIAPHBIM
CTPOCHHEM.
OcobeHHoCTH
arperaTHbIX
COCTOSIHUI BOJBL.

Ornucanue (c
HCIIOIL30BaHUE
M MPOCTBIX
MoJIeIei)
OCHOBHBIX
pazIuyumil B
CTPOCHHUH Ta3oB,
SKHUOKOCTEN "
TBEPOBIX TeJL
OOmnsicHEHUE
MaJIon
C)KMMaeMOCTH
SKAOKOCTEN 151
TBEPIABIX TEI
OOJIBIIOH
C)KMMaeMOCTH
razoB.
OOmnsicHEHUE
COXPaHEHUs
(bopMBI TBEPABIX
TEJl U TEKy4YEeCTH
JKUIKOCTH.
IIposenenue
OIIBITOR,
JIOKA3bIBAFOIIHX,
4T0 B TBEPAOM
COCTOSIHUM BOJIbI
YaCTULIBI
HaXOJISITCS B
CpeIHEM Jabllie
Opyr OT 1pyra
(TUTOTHOCTH
MEHBIIIE), YeM B
JKUITKOM.
VcraHoBieHne
B3aHUMOCBSI3U
MEXAY
0COOEHHOCTSIMH
arperaTHbIX
COCTOSTHHUI BOJIBI
5
CYIIECTBOBAHUE
M BOJHBIX
OpraHU3MOB
MC
Ouoorus,
reorpadus).

2

YmMenue HECTHU
WHAWBUTY ATBHY O
OTBETCTBEHHOCTH
3a  BBITIOJTHEHUE
3a/1aHu, 3a
COBMECTHYO
pabory;
OTPULIATENILHOE
OTHOIICHHE K JICHU
U HeOpPEeKHOCTH B
Tpyoe u yuéle,
HeOepesKIMBOMYy
OTHOIICHUIO K
pe3yJbTaTam
TpyIa.
OnuceiBaTh  POJIb
COTPYIHUYECTBA B
HAY4YHOM
COOOIIIECTBE,
B3aUMOJICHICTBOBA
Tb CO CTYIAEHTAMH
KJIacCca B MpoIecce
HAy4YHO-
UCCJIEZIOBATEIILCKO
W  JIeATeJIbHOCTH,
MPUBOIUTH
apTryMeHTHI,
OTCTauBast
COOCTBEHHYIO
TOYKY 3PEHHUSI.

HOP Ne 186458.
Crnaiig-moy
«TBépabie
BEIIECTBAY.

Enunast  kosrekius
HOP Ne 151845,
3HakoBas
(xoMIIBIOTEpHAS

MOJIEKYJI ra3a.
IHOP Ne
Crnaiig-moy

Konnexims
KPHUCTAJLIOB.
Mognenu
KPUCTAJUTMUECKUX
PELIETOK.

Pasnen 3. /IBukeHue H B3aumoaelcTeue T1eq (21 4, u3 HUX 2 4 — KOHTP

0JIbHbIE Pa0doThI)

Mexaunuuec
KO€e

Mexanudeckoe
JBH KEHUE.
PaBHOMEpHOE U

Hccnenopanue
PaBHOMEPHOTO
ABUKCHUA Hu

Hurepec K
MPOryJIKaM Ha
IPHUPOIE,

Poccuiickas

https://resh.edu.ru/.
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neukeHre (7 | HEpaBHOMEPHOE | ONpenesicHue MOABUKHBIM
) IBUKEHUE. €ro TMPU3HAKOB. | UTPaM, yYaCTHIO B
CkopocTs. Habmronenne CTHIOPTUBHBIX
Cpennsis HEPABHOMEPHOT | COPEBHOBAHUSX,
CKOPOCTh MpU | O JABUXKEHUS U | CTPEMJICHUE HE
HEPAaBHOMEPHOM | OTIpPEACIICHHE COBEpIIATh
JBIDKEHUH. ero OTJINYUH | MOCTYTIKH,
Pacuér nytu wu | or YIPOKAOIINE
BpPEMEHU pPaBHOMEPHOTO | COOCTBEHHOMY
JBUKEHUS. JBUKEHUS. 370POBBIO u
Pemenne 3anmau | OezomacHOCTH.
Ha oIpejeNeHne
MyTH, CKOPOCTHU
u BPEMEHHU
PaBHOMEPHOTO
JBUKEHUS.
AHnanus
rpa¢puKoB
3aBUCHMOCTH
MyTH U CKOPOCTH
OT BPEMEHHU.
Hnepuus, ABneHue OObsicuenne U | MHTEpec k | EnnHas  kojiekuus
Macca, WHEPLUUHU. 3aKOH | MPOTHO3UPOBAH | MPOTyJIKam Ha | HOP No 205884.
MJIOTHOCTH UHEPLIH. ue SIBJICHUH, | IPUPOAE, HnTtepakTuBHOE
(59) Bs3aumonetictBrue | 00yCJIOBIEHHBIX | MOIBHKHBIM 3aJaHue,
TEJl KaK MpUYNHA | UHEePLHEH, UrpaM, Y4acTUIO B | MyJIbTUMEANA
U3MEHEHUS HalpuMep: YTO | CIIOPTUBHBIX «Macca Tena.
CKOPOCTH MIPOUCXOANT MPHU | COPEBHOBAHUSX, Envnuiisr Mmaccen».
IOBIDKEHUS — TEN. | TOPMOXKCHUH CTpPEMJICHHE HE
Macca kak Mmepa | uinu PE3KOM | COBEpIIATH
WHEPTHOCTH TEJIA. | MAHEBPE MOCTYIIKH,
[InoTHOCTH aBTOMOOWIIS, yrpoXkaroue
BEIIIECTBA. noyemMy COOCTBEHHOMY
CBsi3b IJIOTHOCTH | HEBO3MOYKHO 3710POBBIO "
C  KOJINYECTBOM | MTHOBEHHO 0e30macHOCTH.
MOJIEKY ]I B | IPEKPATUTH
enuHUIEe OOBEMA | NBIKCHHWE  HaA
BELIEeCTBA. BeJIOCUIIE e MU

caMOKaTe U T. A.
Ilposenenue wu
aHAJIN3 OIILITOB,
JEMOHCTPHUPYIO
IHUX H3MEHEHHE
CKOpPOCTH
JIBIDKEHUS Tea
B pesyJibTate
TIeUCTBUS Ha
HETO OPYTUX
Ten.  Pemenue
3ama4 Ha
OnpeAesIeHue
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MacChl TeJia, ero
o0Bpéma u
MJIOTHOCTH.
Ilposenenue wu
AQHAJIU3 OIBITOB,
JEMOHCTPHUPYIO
111170'¢
3aBUCUMOCTD
WU3MEHEHUSsI
CKOPOCTH  TeJa
OT €ro Macchl
npu
B3aUMOJICUCTBU
u TEJL
Hsmepenue
MacChl Tena
Pa3IMYHBIMH
criocobamu.
Onpeneneaue
IJIOTHOCTH TeJia
B pesyJsibTaTe
U3MEPEHHs] ero

MacChl u
o0béma.
Cuna. Bunw! | Cuna Kak | M3yuenue Haspiku Enunast  kosexius
cu (9 u) XapaKTEePUCTUKA | B3AUMOAEWCTBUS | KOJUIEKTUBHOMN LHOP Ne 186504,
B3aUMOJEHCTBHA | KAK  NPUYHHBI | yueOHOH Buneopomnuk-
TeJL Cuna | u3mMeHeHus NEeATENbHOCTH, B | aHUMaLys
yHOPYroCcTH U | ckopocTu Tena | ToM uuche 1pu | «CpaBHeHHE — CHJIbI
3aKOH I'yka. | nnu ero | paspabotke U | TPEHUs TOKOsl, CHUJIBI
Usmepenne cuibl | nedopmariuu. peanusanuu TPEHUs1 CKOJIbXKEHUs
c noMoibo | Onucanue TBOPYECKUX U CUIBl  TpeHus
JUHAMOMETPA. peanbHBIX MIPOEKTOB; Ka4eHHUs Enunas
SBnenue CUTYyaLHil FOTOBHOCTB K | komekiust LIOP  Ne
TATOTEHUS U CUJIA | B3AUMOJEWUCTBUS | KOJJIEKTUBHOMY 186399.
TSKECTH. TeJl C NMOMOIIBIO | TBOPUYECTBY; Buneoponuk-
Cuna TsxecTH Ha | MOJENeH, B | B3aMMOIIOMOIIb AHUMAaLUs «Cuna
OpyTUx KOTOPBIX npu padoTe B mape | TPEHUs MpH XOIbOe».
nnaHerax.  Bec | BBoguTCs U TpyIIe. IHOP Ne 186305.
Tena. TIOHATHUE u | Maumuuposanne u | Buneoponuk-
HesecomocTs. nu300pakeHne MOAJEPAKKA AHUMAaLUs «Cuna
Cnoxenue cun, | cunbl. M3ydeHue | McCIenoBaTeNbCKO | TPEHUS MOKOS U CHUjia
HaIPaBJIEHHBIX CHUJIBI U JEeATEeNbHOCTH | TPEHUS CKOJIbXKCHUS
o OHOH | yHIPYIOCTH. oOy4aromuxcst B
MPSIMOM. Hccnenosanue paMKax
PaBHORENCTBYIO | 3aBUCUMOCTH peanusalud  UMH
mast cuia. Cuna | cuibl yOPYyTroCTH | MHAUBUAY AJIbHBIX
TpeHus. TpeHue | OT  yJIJMHEHUs | U IPYMIOBBIX
CKOJIbXKEHUSI U | pe3UHOBOrO HCCJIENOBATENbCKU
TPEHHUE MOKOSI. LIHypa WM | X TPOEKTOB, 4YTO
Py KUHbI (c | macr
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Tpenue
pupoae
TEXHHUKE.

MOCTPOEHUEM
rpaduka).
AHnanus
MPAKTHYECKIX
CUTyauuH, B
KOTOPBIX
MPOSIBIISIETCS
JNENCTBUE CHJIBI
yIOPYyrOCTH
(ympyroctb
MsT4a,
KPOCCOBOK,
BETOK JiepeBa U
ap.). AHan3
CUTyaLuH,
CBSI3aHHBIX c
SIBJIEHUEM
TATOTEHUSI.
OObsicHeHUE
OpOUTATEHOTO
TBUKCHHST
MJIaHeT c
HCIIOJIb30BaHUE
M SIBJICHUST
TATOTEHUS u
3aKOHA MHEPLUHU
MC —
ACTPOHOMHMSI).
Hsmepenue Beca
TeJa C MOMOLIBIO
JMHAMOMETPA.
Ob6ocHoBaHue
3TOro  cmocoda
U3MEpEeHUsI.
AHnanus 151
MOJIEJIMpOBaHUe
SIBJICHUST
HEBECOMOCTH.
DKcrnepuMeHTal
BHOE TOJIyueHHue
npaBuia
CIIOXKEHMs CHJI,
HAIPaBJICHHBIX
BIOJIb OHON
MPSIMOM.
OnpeneneHue
BEJIMYUHBI
PaBHOAENCTBYIO
ien CHUJL
H3zyuenne cuel
TPEHUsI

ofy4aromumcst
BO3MOYKHOCTb
npuodpectu
HaBBIK
CaMOCTOSITEILHOTO
pereHust
TEOPETUUECKON
poOJIEMBI, HaBBIK
TeHePUPOBAHUS U
oopmieHust
COOCTBEHHBIX
UaeH, HaBBIK
YBaXKUTEJILHOTO
OTHOIICHHUS K
Yy KM Uaesm,
opopmiieHHBIM B
padorax  mpyrux
HccieqoBaTeNeH,
HaBBIK

1y OJTMIHOTO
BBICTY TUICHHSI
nepen

ay IUTOpHEN,
apryMEeHTHPOBAHH
si W OTCTaWBaHHUS
CBOE TOUYKH
3pEHUSI.
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CKOJIbXKEHUST U
CWJIBl  TpEHUs
TTOKOSI.
Hccnenosanue
3aBHUCHMOCTH
CUJIBI TPEHHS OT
BECa Tena
u CBOMCTB
TPYIIUXCSI
MOBEPXHOCTEH.
AHanmus
MPAKTHYECKIX
CUTyaLuH, B
KOTOPBIX
MIPOSIBIISIETCST
JIeHICTBUE CUJIBbI
TPEHUs,
UCTIONB3YIOTCSA
croco0bl eé
YMEHBIICHHUS
W yBETMYEHUS
(xaranue Ha
JIbDKAX,
KOHBKaX,
TOPMOKEHHE
ABTOMOOMJIS,
HCTIOJIb30BAHHE
MO UITHUKOB,
TJIaBaHUE
BOIHBIX
’KMBOTHBIX u
ap.) (MC
Ouonorus).
Pemenue 3amau
v
HCTIOJIb30BAHHUE
M dopmy st
pacu€ra  CHIIBI
TSDKECTH,  CHUJIBI
yIOpPYTrOCTH,
CHWJIBI TPEHUSI.

Pasnen 4. /laBnenue TBEPABIX TeJl, KuAKOCTell U ra3os (21 4, u3 HuUX 1 4 — KOHTpPOJIbHAS

pabora)

JaBnenue. JaBnenue. AnHanus u | YOexxaéHHOCTh B
ITepenaua Criocobb1 OOBsSICHEHHUE NPUOPHUTETE
AdaBJICHUA YMECHBIICHUA 1 | OIIBITOB u O6H_IeLIeJ'IOBeLIeCKI/I
TBEPABIMU YBEIUYECHUS MPAKTUYECKUX X LIEHHOCTEH,
TCJIaMU, JdaBJICHUA. CPITyaLIPIfI, B | 3HAHUEC npaBuJji
JKUAKOCTSIM | JlaBneHue rasa. | KOTOPBIX BEXKJIIUBOTO

A U Tra3amMu | 3aBUCHUMOCTH MPOABJIACTCA ITOBEACHMA,

(59) JABJICHUS ra3a OT | CWjIa [aBJICHUS. | KYJbTYpPbl  peuy,
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o0BéMa u | ObocHoBanMe YBAKUTEJIBHOE
TEeMIIEpaTyphl. croco0oB OTHOLIEHUE K
Ilepenaua yMEHBLICHHsT U | COOECETHUKY, €ro
JaBJICHUSI yBEINYEHUs B3IJIS,AAM.
TBEPIBIMU JaBJICHMUSI. OnuceiBath  poiib
TeJaMH, Hsyuenue COTpPYJIHUYECTBA B
KUOKOCTSAMH | | 3aBHCUMOCTH Hay4HOM
rasamMd.  3aKOH | AaBJIEHWs] rasa | cooOIecTse,
ITackans. oT o00BéMa W | B3aMMOJEHCTBOBA
ITneBMaTUuEeCKUE | TEMIIEPATYPHI. Tb CO CTyIEHTaMH
MaIlH{HBL Hsyuenne KJlacca B IPOLIECCE
ocoOeHHoCTe Hay4HO-
nepenavu HCCJIEZIOBATENLCKO
JaBJICHUSI i JesITeNbHOCTH,
TBEPIBIMU NPUBOJIUTH
TeJIaMH, apryMeHTBI,
KUOKOCTSMH | | OTCTauBast
ra3amu. COOCTBEHHYIO
Ob6ocHoBaHUe TOUKY 3PEHUSI.
Pe3yJIbTaTOB
OTIBITOB
0COOEHHOCTSIMH
CTpOEHUs
BelIeCTBa B
TBEPOAOM,
KUITKOM u
ra3oo0pasHOM
COCTOSTHUSIX.
DKcrnepuMeHTal
BHOE
JI0Ka3aTeNbCTBO
3akoHa Ilackans.
Pemenne 3anau
Ha pacuer
JaBJICHUSI
TBEPAOIO TEJIA.
JaBnenue 3aBUCUMOCTD Uccnenosanne | Ctpemienue  He | Enunas  kosuekius
KUAKOCTH (5 | maBiieHus 3aBUCUMOCTH COBEPLIATh IHOP No  186945.
q) JKUKOCTH OT | JaBJeHUs MOCTYIIKH, Buneoponuk «Omprr,
Ty OUHBI JKUAKOCTH  OT | yrposKaroliue JIE€MOHCTPUPYFOLINH
MOTPY KECHHUSI. Ty OUHBI COOCTBEHHOMY 3aBUCUMOCTD
I'mppocraTtudeck | MOTpy’>ke€HUS U | 3[OPOBBIO U | AaBl€HUS >KUAKOCTU
ui napajokc. | IIOTHOCTH 0e30MmacHOCTH; OT Ty OHHBD .
Coobmaromumecs: | KHUIKOCTH. noTpeOHOCTh B | HIOP Ne 188829
COCYIBL. Habnronerne wu | 3mopoBoMm obpase | BuneodpparmeHnt
Tuppasnudeckune | oObsCHEHUE >ku3HU U ntosie3HoM | «Iap ITackansy.
MEXaHU3MBI. TUAPOCTATHYECK | BpemsnpenpoBox | Ne 187152.
Oro napajokca | IeHUU. AHUMaLus CO 3ByKOM
Ha OCHOBE «Apre3naHckuit
3akoHa [lackans. KOJIOZAEL;
H3zyyeHue Ne 189506.
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coodaromuxcs AHUMHPOBaHHAS
COCYIIOB. nekuus «bameHHbIN
Pemenne 3amau BOJZIOTIPOBOY,
Ha pacuér Ne 186830.
TaBJICHUS HHuTtepakTuBHas
KUIKOCTH. monenb  «IIpoBenn
OObmwsicHeHNE KopabJib gyepes
MPUHLIAITA IILITFO3Y .
NEeNCTBUSA
THAPABIMYECKOT
0 npecca.
AHnanus 151
OOBsSICHEHHUE
NPAKTUIECKHX
CUTYyaLIH,
TIEMOHCTPHUPYIO
111170'¢
NPOSIBJICHUE
TaBJICHUS
JKUKOCTH u
3akoHa [lackans,
Harpumep
IPOIIECCOB B
OpraHu3Me Ipu
rJ1yOOKOBOTHOM
Helpstann - (MC
— Ouoorus).
AtmocdepHn | Atmocdepa DxcrniepuMenTtan | Murepec kK | Enunas  konnexums
O€ JlaBlieHue | 3eMiu U | bHOE IpUpOae u|HOP Ne 187062.
(59) aTMochepHoe oOHapyKeHHe MPUPOIHBIM Crnaiig-moy
TaBJICHUE. aTMOC(EepHOro | SBICHHSM, «Atmocdepa
IIpuunns! JaBJICHMUSI. OepexHoe, 3eminy.
CYyLIECTBOBaHMS | AHaIN3 U | YBQXXHUTENBHOE Ennnras  xoyexums
BO31YLLIHON oOBsiICHEHHE OTHOLIECHUE k| HOP No 186826.
000JI0YKH 3eMITH. | OTIBITOB u | mpupone U BceM | Buneopommk-
OmnbiT NPAaKTUIECKHX dopmaM  KH3HH, | aHUMALUS
Toppuuennu. CUTYy LU, IMOHUMAaHHUe «YCTpOHCTBO 151
Usmepenne CBSI3aHHBIX C | aKTMBHOM  pPOJIM | IPUHLHI paboTsl
aTMoc(hepHOro neHCTBUEM 4eJioBeKa B | pTyTHOrO Oapomerpa
TaBIICHMS. aTMoc(epHOro | mpupoze. Toppuuennmy.
3aBUCHMOCTD TaBIICHMS. Enunas  xoyexuus
aTMochepHOro OObsicHeHUE HOP Ne  133866.
TaBJICHUS OT | CYLIECTBOBaHHMS [Tomarosas
BBICOTBI Hax | atMocdepbl  Ha aHNMaLUs
YPOBHEM MOPSI. 3emie u «bapomerp-
IIpuboper  nis1 | HEKOTOPBIX aHepou.
H3MEPEHUS IUTAHETAaX WIIN €€
aTMoc(epHOro OTCYTCTBUSI  Ha
TaBIICHMSL. OPyTHX
TUTAHETax u
Jyne (MC —
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reorpadus,
ACTPOHOMUIS).
OObsicHeHUE
HU3MEHEHUs
MJIOTHOCTH
atMoceper €
BBICOTOH 51
3aBUCUMOCTHU
aTMochepHOro
TaBJICHHUS oT
BBICOTBHI.
Pemenue 3amau
Ha pacuer
aTMochepHOro
TABJICHHUSI.
Hsyuenne
yCTpONCTBA
Oapomerpa-aHep
ouja.

JericTBue

JKUIKOCTU U
rasa Ha
HOIPyKEHHO
€ B HUX TEJIO

(61)

JericTBue
JKUAKOCTH M rasa
Ha MOIpy;KEHHOE
B HUX TEJIO.
BrrTankusarommas
(apxumenoBa)
cuna. 3aKkoH
Apxumena.
IInaBanue temn.
BoznyxomnaBanu
e.

DKcnepruMeHTal
BHOE
oOHapyKeHHe
NEeNCTBUSA
JKUJIKOCTH U ras3a
Ha MOrpyKE€HHOE
B HHUX TeJO.
Onpeneneaue
BBITAJIKUBAIOLIE
151 CUJIBI,
NENCTBYIOLIEH
Ha TeJo,
HOTPyKEHHOE B
JKUIAKOCTb.
IlpoBenenue wu
oOcyskneHue
OTIBITOB,
JIEMOHCTPHUPYIO
111170'¢
3aBUCUMOCTD
BBITAJIKUBAIOIIE
151 CUJIBI,
JNENCTBYIOLIEH
HA  Telo0 B
JKUAKOCTH,  OT
o0BéMa
MOTPY>KEHHON B
JKUAKOCTb YaCTH

Teaa U oT
IUIOTHOCTH
JKHUIKOCTH.
UccnenoBanne

CnocoOHOCTh
OCO3HAaBaTh
9KOJIOTHYECKHE
npoOJIeMBI,
TOTOBHOCTH

K

JIUYHOMY Y4YaCTHUIO
B OKOJIOTHYECKUX

MPOEKTax,
noTpeOHOCTh
CTpEMIIEHHE
3a00THUTBCS
TOMAIITHUX
MUTOMIIAX,
YyBCTBO
OTBCTCTBCHHOCTHU
34 JKN3Hb
3/I0POBBE.

u

0

u

Emunas  xonnekums
IHOP No 187134.
HnrepaxkTuBHas
momens «IImaBanue
TeID.
Enunas
IHOP Ne
Crnaiig-moy
«BrITankuBaromas
cujga B COJEHOH
BOACY.
Enunas
IHOP Ne
Buneoponuk-
aHuManust «Y CJIOBHE
IUIABAaHUSI TeJX B
SKUIKOCTHY .
Emunas  kxonnekums
IHOP No  187259.
Crnaiig-moy
«ITmaBanue
Kopabueit».
Emunas  konnekums
IHOP No  186845.
Buneoponuk-
aanManms «Iloxér Ha
BO3IYLIHOM LIAPE».

KOJUIEKLIUS
187246.

KOJIIEKLIUS
187194.
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3aBUCUMOCTH
BECa TeJla B BOJE
oT o0BéMa
MOTPY>KEHHON B
JKUIKOCTb YaCTH
tena. Pemenne
3a7a4 Ha
MIPUMEHEHUE
3aKOHa
Apxumena u
yCJIOBUS
MJaBaHUs  TeJ.
Koncrpyuposan
ue  apeoMmerpa
1581051
KOHCTPYHUPOBaH
ue JIOAKH U
OIpenesieHue €€
IPy30I0AbEMHO
CTH.

Pa3znen 5. Pa6ora u momHOCTD. JHeprusi (12 4, u3 Hux 1 4 — KOHTpOJIbHAA padoTa)

Pabora u | Mexanndeckas Dxcniepumentan | [lomoxkurensHoe Enunast  kosexius
MOIIHOCTD pabora. BHOE OTHOLIICHHE k | LHOP No 186828. «K
(4 9) MoIHOCTb. onpeneneHne yueOHOMY MOHSITUIO
MEXaHUYECKON | MPOLECCY;, YMEHUE | MOLTHOCTHY.
paborel  cuibl | Bectu  cebs  Ha | EnuHas  kosuekuwms
TSOKECTH IPU | YPOKax; HOP Ne 186527.
MAaJeHUN TeNla Y | MTO3HABATENbHBIE «IlapoBoii nBurarenn
CHJIBI  TpeHHs | MOTPeOHOCTH; 51 MOHSITHE
npu noTpeOHOCTh MOIIHOCTH». Epunnas
PaBHOMEPHOM paclmpsTh koyekuusi LIOP  Ne
NepeMeEILEeHUN Kpyrosop; 187196. Cnalig-mmoy
Tena 0 | MPOSIBIIATh «MOUIHOCTh  BOKpPYT
TOPU3OHTAJIBHOH | TFOO03HATENBPHOCT | HACY.
MOBEPXHOCTH. b.
Pacuér
MOIIIHOCTH,
pa3BUBaEMOM
pHu OABEME 11O
JIECTHULIE.
Pemenne 3agau
Ha pacuér
MEXaHUYECKON
paboTsl u
MOULIHOCTH.
IIpocTeie IIpocTeie Onpenenenue YBaxkenue k Tpyay | Enunas  xonnexuus
MEXaHU3Mbl | MEXAHU3MBI: BBIUTPBILLIA B|H TBOpuecTBy | LIOP Ne 186956. «K
(4 1) pBIvar, OJOK, | CHJIe  TIPOCTBIX | CTAPLINX U | 30J10TOMy  TpaBUILy
HAKJIOHHAs MEXaHU3MOB Ha | CBEPCTHUKOB, MEXaHUKHU B PblUare».
MIJIOCKOCTb. puMepe HABbIKH
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Wi caxapa.

IIpoBeneHue u
00OBsICHEHHE
OIIBLITOB,
JEMOHCTPUPYFOIIIIX
KaluJUIIPHBIC
SIBJIEHHSI U SIBJIEHUE
CMAaYMBaHMUSL.
OOmpsicHeHHE  pOJH
KaIAJUTIPHBIX
SIBJIEHUIA IS
MOCTYTUICHUST BOIbI
B OpTraH3M
pacrennit (MC —
Ouonorus).
Habnronenue,
MPOBEIICHHE u
00OBsICHEHHE
OITBITOB o
HaOJIF0 IEHHIO
TEMIOBOTO
paciiupeHusi ra3oB,
SKHUOKOCTEN "
TBEPOBIX

ten.  OObsicHEHUE
COXpaHeHUs: 00bEMa
TBEPIABIX T
TEKYUYEeCTH
KUAKOCTH (B TOM
quciie, PasHUIbI B
TEKYUYECTH ISt
pa3HBbIX
KUKOCTEH),
JABJIEHUS ra3a.
IIposenenue
OIIBITOB,
JEMOHCTPUPYFOIIIIX
3aBHCUMOCTD
JaBJICHHUS] BO3AyXa
oT ero oObéMa u

2

HarpeBaHus WJIH
OXJIAKICHUSI, U UX
00BsICHEHHE Ha
OCHOBE
ATOMHO-MOJIEKY JISIP
HOT'O YUYEHUSI.
Amnamuz
MPAKTHYECKHIX

CUTYy LU,
CBSI3aHHBIX co

CBONCTBAMM Ta30B,
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neurareneii.  KIIJ
TETLIOBOTO
JIBUTATEJIS.
Temnosble
JOBUTATEJIH U 3aIIUTA
OKpYy Karoein
Cpensbl. 3akoH
COXPaHEHUs u
MPEBPAIICHHS
SHEPrUu B

MEXaHNYCCKHUX u
TEIJIOBBIX
nporeccax.

MeTaJUTMYECKUM
LUAJTTHAPOM.
Onpenencaue
(m3mepenme)
VIEJIBbHOU
TEMIOEMKOCTHU
BelllecTBa. Pelenue
3a7a4, CBSI3AHHBIX C
BBIUHCJICHIEM
KOJIMYECTBA
TETUIOTHI u
TEIUIOEMKOCTH TIPH
TerIo00MeHe.
AHanu3 curtyaunui
MPAKTUYECKOTO
HCTIOTb30BAHUS
TEIJIOBBIX CBOMCTB
BEILECTB u
MaTepHUasoB,
HarpuMmep B LENsX
sHeprocOepekeHUs:
TETUIOU30JISILIHS,
sHeprocOeperaromu
e KPBIIIH,
TEPMOAKKYMYJISITOP
BIUT. A
Habnronenue
SIBJICHUN UCTIAPEHUs
u KOHJIEHCALIUH.
Hccnenosanue
nporecca
UCTIApEHUSs
Pa3TUYHBIX
SKUIKOCTEN.
OObsicHeHUE
SIBJICHUN UCTIAPEHUs
U KOHACHCALUH Ha
OCHOBE
ATOMHO-MOJIEKY JISIP
HOTO YUYEHUSI.
Habnronenue u
oOBsiCHEHHE
mpoiecca KUIMEHUs,
B TOM qUCJIe
3aBUCHMOCTH
TEMITEPATy Pbl
KUTICHUS
TABJICHUS.
Onpenenenue
(m3mepenue)
OTHOCHUTEJIbHOU

oT

BHOTO
pereHust
TEOPETUIECK
on
npobeMsl,
HaBBIK
reHepUPOBaH
usi u
oopmieHust
COOCTBEHHBIX
Huaei, HaBBIK
YBaAXKUTEJILHO
ro
OTHOLICHUS K
Yy KUM
UaesIM,
oopmIteHHBI
M B paborax
OPyTHX
HCCJIEIOBATE
JIeli, HaBBIK
1y OJTMIHOTO
BBICTY TUICHHS
nepen

ay IUTOpHEN,
apryMEeHTHPO
BaHUs u
OTCTAauBaHUS
CBOEH TOYKH
3pEHUSI.
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BJIAYKHOCTH
BO3/yXa.
Habnronenue
npoiecca
TIJIABJICHUS
KPUCTAJUTHYECKOTO
BEILECTBA,
HaTpuMep JbJa.
CpaBHeHue
MPOLIECCOB
TIJIABJICHUS
KPUCTAJUTMUECKUX
TeI u
pa3MsArdeHuss  TpH
HarpeBaHUHN
aMop(HBIX Teq.
Onpeneneaue
(m3mepenue)
VIAEJIbHONW TEMJIOThI
MJIABJCHUS  JIbJA.
OObsicHeHUE
SIBJICHWN TLIaBJICHUS
U KPUCTAJUIM3ALUN

Ha OCHOBE
aTOMHO-MOJIEKY JISIP
HOTO YUEHUSI.
Pemenne 3a7a4,
CBSI3aHHBIX c
BBIYUCICHHEM
KOJINYECTBA
TEIUIOTHI B
nporeccax
TeIuIonepenayn mnpu
TUTABJICHUN u
KPHUCTAJLTU3ALHH,
UCTIAPEHUU u
KOHJICHCALIUH.
AHanu3 curtyaunui
MPaKTUIECKOTO
NPUMEHEHUs

SIBJICHUH IIaBJICHHS
U KPUCTAJJIU3ALNHY,
HanpuMep,
MOJyYEeHUE  CBEpPX
YHUCTHIX
MaTepHUaNIOB,
coieBas Trpeika |
ap. Axanuz paboTbl
U 00BsCHEHHE
MPUHLINNA TeHCTBUS
TETJIOBOTO
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u NapajuIeNIbHOE | MTOTIEPEUHOrO UMU
COEMHEHHUE CEUCHHS U | UHAWBUYAJTb
MPOBOIHHKOB. Marepuana. HBIX u
Pabora u momHocTe | MccnenoBanme IPYTITOBBIX
3NEKTPUUECKOTO 3aBHCHMOCTH CHJIBI | UCCIIEIOBATE
TOKa. 3aKoH | TOKa, JIbCKUX
Jxoyns—Jlenna. MPOTEKAIOLLIETO MIPOEKTOB,
DNEeKTPONPOBOAKA U | Uepe3 Pe3UcTop, OT | UTO aact
norpeduTenu COIIPOTHUBJICHUS o0y4aroImmumc
3IEKTPUUECKOM pesucropa u| s
SHepruu B OBITY. | HANIPSDKEHUS Ha | BO3MOYKHOCTD
Kopotkoe pesucrope. npuodpectu
3aMBIKaHHE. IIpoBepka mpaBuiia | HABBIK
CJIOJKEHUS CaMOCTOSITEN
HAlpsDKEHUH  MPU | BHOTO
MOCJIEJOBATEIbHOM | PEIIEHUs
COEANHEHUH JBYX | TEOPETHUYECK
PE3UCTOPOB. on
IIpoBepka mnpasuna | mpodieMsl,
IUTSE CHJTBI TOKA TIPH | HAaBBIK
napajuieIbHOM TeHEPUPOBAH
COEAMHEHUHU usi u
PE3UCTOPOB. oopmnenus
AHamu3  cuTyanuii | COOCTBEHHBIX
MOCNEOBATENIBHOTO | M€, HaBbIK
U TapajulebHOTO | YBAXKUTEJBHO
COCAMHEHUS ro
MPOBOTHHUKOB B | OTHOILICHUS K
JOMAITHUX 9y KUM
3NEKTPUUECKUX UaesIM,
CeTsIX. Pemenue | opopMieHHBI
3amad c| M B paborax
UCTIOIb30BAaHUEM OPyTHX
3akoHa Owma U | uccregosare
dopmyn  pacuéra | e, HaBBIK
3JIEKTPUUIECKOTO ny Om4HOTO
COMPOTHBIIEHUS TIPU | BBICTYILICHUS
MOCJIEIOBATENILHOM | TIepen
151 MapajjIeIbHOM | ayAUTOPHUEH,
COEAMHEHNHU apryMEHTHPO
MPOBOIHHKOB. BaHUs u
Onpenenenue OTCTaNBAHUS
paboTsl CBOEH TOUYKHU
3IEKTPUUECKOTO 3pEHUsL.
TOKA,
MPOTEKAIOIIETO
gyepes pe3ucTop.
Onpenenenue
MOIITHOCTH
JIEKTPUUECKOTO
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JBUKEHUH.
Yckopenue.
PaBHOYyCKOpEHHO
€ IPSIMOJINHEHHOE
IBUKEHUE.
CobonHoe
najsicHue.

Omnbrtel [Namunes.
PaBHOMEpHOE
IBUKEHUE
OKPY>KHOCTH.
Ilepuon nyacrora
oOparneHusl.
JIluneitHas 151
yIJIoBast
CKOPOCTH.
LlentpocTpemure
JIbHOE YCKOpEHHUE.

110

TabauLa,
rpaduk).
Amnamuz
JKM3HEHHBIX
CUTyauuH, B
KOTOPBIX
MIPOSIBIISIETCST
OTHOCUTEJILHOCT
b
MEXaHUYECKOIO
JIBUOKEHUSL.
Habmonexue
MEXaHUYECKOIO
IBIOKEHUS Teja
OTHOCHUTEJILHO
Pa3HBbIX Tea
OTCuUéTa.
CpapHeHue
nyTen 51
TpaeKkTOpuil
JBUYKEHUS
ONHOTO U TOrO
Ke Tena
OTHOCHUTEJILHO
Pa3HBIX Tea
oTcuéra. AHaIH3
Tekcta I ammnes

CKOM
JeSITeIbHOCTH
o0ydarmuxcst
B pamKax
peanuzanuu
UMH
WHIUBUYAJIbH
BIX u
IPYIOBBIX
UCCIIeIOBATEIb
CKUX TIPOEKTOB,
4TO oacT
ofydaromumcst
BO3MOYKHOCTb
npuodpectu
HaBBIK
CaMOCTOSITENIbH
Oro  peleHus
TEOPETUUECKON
npobJemsl,
HaBBIK
reHepUPOBAHU
ST u
oopmeHust
COOCTBEHHBIX
uael, HaBbIK
YBaXKUTEJbHOT

00 O OTHOIIEHUS K
OTHOCHUTEJIbHOCT | Uy KUM UM,
u IBWKEHUS, | 0(OPMIIEHHBIM
BBITIOJTHEHIE B paborax
3a4aHUN o | Apyrux

TEKCTY ucclienoBaTene
(cMbICTIOBOE i, HaBBIK
YTEHUE). nyOnu4HOTrO
Onpenenenue BBICTYILJICHUSI
cpenHen nepen
CKOpPOCTH ay IUTOpHEN,
CKOJIBXKEHUS apryMEHTHPOB
Opycka WIN | aHHS u
IBYKSHUS OTCTaNBaHUS
IapHKa Mo | CBOEH  TOYKH
HAKJIOHHOHN 3pEHUs.
TUTOCKOCTH.

AHnanus 51

oOcyskneHue

croco0oB

npUOITHKEHHOTO

OTIpeNeICHUs

MTHOBEHHOM

CKOPOCTH.

MEXaHHUYCCKOI'O
JABUKCHUA TEJIA.
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Onpenencaue
CKOpOCTH
PaBHOMEPHOTO
IBYKEHUS
(mmapuka B
JKUIKOCTH,
MOJIENH
3JIEKTPUIECKOTO
ABTOMOOWIISL U T.
).
Onpenenenue

My TH,
MPONUIEHHOIO 32
JAHHBIN
MIPOMEKYTOK
BpPEMEHH, u
CKOpOCTH  Teja
o rpaduxy
3aBUCUMOCTHU

My TH
PaBHOMEPHOTO
IBYKEHUS oT
BPEMEHH.
Ob6cyxnenne
BO3MOJKHBIX
NPUHIIIIIOB
NEeNCTBUSA
npubopOB,
U3MEPSFOIINX
CKOpPOCTb
(cnmoMeTpoB).
Brraucnenue
NyTH U CKOPOCTH
npu
PaBHOYCKOPEHHO
M
MPSIMOJIMHEHOM
IBW)KEHUH Tela.
OnpenencHue
MPOUIEHHOTO

My TH u
YCKOpEeHHUs
OBIDKEHHUS]  Teja
1o rpaduxy
3aBUCUMOCTHU
CKOpPOCTH
PaBHOYCKOPEHHO
ro
MPSIMOJIMHETHOT
O IBIKEHHUS TeJa
oT BpPEMEHH.
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oT
MPUJIOKEHHON K
HEMy CWJIBl U
MAacCCHI TeJIa.
AHanuz u
00BsICHEHHE
SIBJIEHUIA C
HCIIOJIL30BaHUE
M BTOPOTO
33aKOHAa
HeroToHa.
Pemenne 3agau c
HCIIOJIL30BaHUE
M BTOPOTO
3akoHa HeroToHa
5 npaBuiIa
CIIOJKEHUST  CHL
Onpeneneaue
KECTKOCTHU

TPy KUHBL.
AHanuz
CUTyauUuH, B
KOTOPBIX
HaOJIIO A0 TCS
yIpyrHe
nedopManuu, u
UX OOBSICHEHHE C
HCIIOJIL30BaHUE
M 3akoHa ['yka.
Pemenne 3agau c
HCIIOJIL30BaHUE
M 3akoHa ['yxka.
Hccnenopanue
3aBUCUMOCTH
CHUIBI TPEHUsI
CKOJIbJKEHHUSI OT
CHUIBI
HOPMaJIBHOTO
JIaBJICHHS.
Ob6cyxnenne
Pe3yIbTaTOB
HCCIIENOBAaHUS.
Onpenenenue
k03 Pprumenra
TPEHUsI
CKOJIbKEHUS.
Hsmepenue
CHUIBI TPEHUsI
nokosi. Pemenue
3ama4 c
HCIIOIL30BaHUE
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M (opmysbl IS
CHJIBI TPEHUs
CKOJIbIKEHUSI.
Amnamuz
IBW)KEHUST  TeJl
TOJIBKO ox
IeICTBUEM CHIIBI
TSIKECTH —
CcBOOOIHOTO
MaECHHUSI.
OOmnsicHEHUE
HE3aBUCHMOCTH
YCKOPEHUsI
CcBOOOIHOTO
MaieHUSI oT
MacChI Tena.
Onenka
BEJIMYMHBI CHUJIbI
TSTOTEHHS,
JNENCTBYIOLIEH
MEXIy  OBYMsI
Tenamu (st
pasHBIX  Macc).
Anamuz
JIBUYKEHUS
HEOECHBIX  TeJ
moa  AeMCTBUEM
CUJIBI TSTOTEHHS
(c
HCIIOJIL30BAHUE
M
JIOIIOTHUTEIbHBI
X  HMCTOYHHKOB
uH(pOpPMaLIUN).
Pemenne 3agau c
HCIIOJIL30BAHUE
M 3aKOHA
BCEMHUPHOTO
TSTOTEHHS 5
bopmynbel s
pacu€ra  CHIIBI
TSIKECTH.
Amnamuz
OpPUTHHAIILHOTO
TEKCTA,
OITHUCBIBAIOIIETO
MIPOSIBIICHUS
3aKOHA
BCEMHUPHOTO
TSTOTEHUS,
BBITTOJIHEHHE
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IlorenuunanpHast
SHEpPrusi CXKaTou
TPy KUHBIL.
Kunernueckas
SHEPrusl.

Teopema 0
KUHETUYEeCKO
SHEPruu. 3aKOoH
COXpaHEHUs
MeXaHU4IeCKOH
SHEPTUM.

SIBJICHUSI
PEAKTHUBHOTO
JBIKEHUS B
npupoae

u texauke (MC
Ouonorus).
IIpumenenue
3aKOHa
COXPaHEHUs
HMITY JTbCa
pacuéra
pe3yJIbTaTOB
B3aUMOJICCTBUS
TeN (Ha
npuMepax
HEYTIPyroro
B3aUMOJICCTBUS
, YIIPYToro
LEHTPAIBHOTO
B3aUMOJICCTBUS
IBYX
OZIMHAKOBBIX
Tel, OAHO Wu3
KOTOPBIX
HETIOJIBUKHO).
Pemenne 3anau ¢
HCIIOJIb30BaHUE
M 3aKOHa
COXpaHEHUs
HMITY JIbCA.
Onpenencnue
paboThl  CHJIBI
VIOPYTrOCTH TpH
HOABEME TIpy3a
c
HCIIOJIb30BaHUE
M
HETMOABUKHOTO U
MOABUKHOTO
OJIOKOB.
Hsmepenue
MOIIHOCTH.
Hsmepenue
MOTEHLIUAIBHON
SHEPrUu yIpyro
nepopMHUpOBaHH
Ol  NPYy>XHUHBL
Hsmepenue
KUHETUYECKOMN
SHEPTruu TeNa 1Mo
JUTTHE

I
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Briny>xaeHHble
KoJeOaHMs.
Pesonanc.

MaTEMaTHYECKOT
O U TIPY>KUHHOTO
MAasITHUKOB.
HaGmronenne wu
00OBsICHEHHE
SIBJIEHUS
pEe30HaHca.
Hccnenopanue
3aBUCUMOCTH
nepuona
KOJieOaHMi
MOJBEIIEHHOTO K
HUTU Tpy3a OT
IUTMHBI HHUTH.
IIposepka
HE3aBUCHUMOCTU
nepuona
KOJieOaHHi
rpysa,
MOJIBEIIIEHHOTO K
JIEHTE, OT MAacCChl
rpysa.
HaGmronenne wu
oOcyskneHue
OIIBITOR,
JEMOHCTPHUPYIO
LAX
3aBUCUMOCTh
nepuona
KOJieOaHMi
MPY>KUHHOTO
MasTHUKA oT
Macchl rpy3a u
KECTKOCTHU

TPy KIHBI.
IIpumenenue
MaTeMaTHYECKOr
O U TIPY>KUHHOTO
MAasITHUKOB B
KauecTBe
Mopesen pif i
OIHCAHHS
KOJieOaHMi B
OKPYJKaoIIeM
mupe. Pemenne
3amad,
CBSI3aHHBIX c
BBIUHCJIEHUEM
UJIn OILIEHKOH
YaCTOTHI
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OTpasKEHHsI
OIITUYCCKUX
CBETOBOAAX.

yrjia OTPaKEHUs
CBETOBOTO JIy4a
OT yIJIa MaJIeHUsI.
Hsyuenne
CBOWCTB
u300pakeHuss B
TIOCKOM
3epKaje.
HaGmronenne wu
0OBsICHEHHE
OIIBITOB o
MOJTy Y€HHUIO
u300pakKeHid B
BOTHY TOM 5
BBIMTYKJIOM
3epKajax.
HabGmronenne wu
0OBsICHEHHE
OIIBITOB o
MIPETIOMJIICHUTIO
CBeTa Ha
rpaHuLe
Pa3TMYHBIX
cpen, B TOM
YUCJIE OIBITOB C
[TOJIHBIM
BHYTPEHHUM
OTPaKCHHEM.
Hccnenopanue
3aBHCHUMOCTH
yria
MPEJIOMJICHUST OT
yria  TaaeHus
CBETOBOTO JIyua
Ha rpaHuLe
«BO3AYX—
CTEKJIO».
PacrnioznaBanune
SIBJIEHUI
OTpaKSHHUS 5
MPEJIOMIICHUSI
CBeTa B
MMOBCETHEBHOM
JKU3HHM. AHalns
U OObICHEHHE
SIBJICHUA
OITUYECKOTO
MUpaKa.
Pemenne 3agau c
HCIIOJIL30BaHUE
M 3aKOHOB
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nepenain
uHpopManuy,
SHEPTeTHKE,
TPAHCIIOPTE.

MpUpoae u
MOBCETHEBHOM
JKW3HU, a TaKke
BBISIBJICHUS
(bu3HUecKux
OCHOB psana
COBPEMEHHBIX
TEXHOJIOTHH;
MPUMEHEHUS
OCBOEHHBIX
SKCMEPUMEHTAIb
HBIX YMEHHM 1J1s1
HCCIIEIOBAHUS
(bu3HUecKux
SIBIICHWUN, B TOM
qUCIIe st
MPOBEPKHU
THUTIOTE3 u
BBISABJICHUS
3aKOHOMEPHOCTE
H. Peinenue
PacUETHBIX
3amady, B TOM
qHUCIIe

MPEANnoararum
X
HCTIOJIb30BAHHE
(dusmueckoi
MOJEITH U
OCHOBAHHBLIX Ha
COnepIKaHUuU
Pa3TUYHBIX
paszmenoB  Kypca
busuxm.
Bremonnenue wu
3aInTa
IPYTIOBBIX WU
WHIUBUY AJTbHBI
X MPOEKTOB,
CBSI3aHHBIX c
conepIKaHueEM

Kypca Qu3uKu.

yOeKIEHHOCTD
B TPHUOPUTETE
oOleyenoBeye
CKHX
LIEHHOCTEH];
3HAHWE TMPABHII
BEXKJIMBOI'O
[TOBEIEHHSI,
KYJIbTYPbI
peun.
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