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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO o0OIIEro o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl pabouelt mporpaMmbl BOCITUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YaIOMIMXCA W OpraHU3alui0 HM3yYEHHUS
bu3uKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeamera B peanuzaunuu TpeboBanuiik I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBaEeT pacupesiesieHue yueOHOro Marepuania
no rogam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IENbI0 OKa3aHUAd METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMmMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pr3ndecKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMoorueit, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBisieT Hauboyiee SICHbIC
oOpa3ibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoaydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTEepeca K HayKe Yy 00yJaronmxcs.

N3yuenne ¢usukn Ha 6a30BOM ypOBHE IMpEAIoaraet oOBJAJCHUE
CIEAYIOINMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYyYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wu3yuenus (U3MKK Ha YpPOBHE OCHOBHOTO 00mero o0Opa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®DPusuka» B
oOpa3oBaTenbHBIX oOpranm3anusax Poccuiickoit ®denepanuu, peamu3yronux
OCHOBHBIE  00II€00pa30BaTeIbHbIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM
Komnerun MunucrepctBa npocsernieHusi Poccuiickoit @eneparyu (mpoToKoya ot 3
nekadbps 2019 r. Ne T1IK4BH).

Heau nzyyenus pusuku:



e TMPUOOPETECHUE HHTEpPEcCa U CTPEMIICHUS OOYYAIONIMXCS K HAyUYHOMY
M3YUYCHUIO MPUPOMABI, PA3BUTHE WX HWHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe O3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIECHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (QopMHpPOBaHHNE HAYYHOTO MUPOBO33PEHHUSI KaK Pe3ysibTaTa U3y4eHUSI OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopMHupoBaHHE TPEACTaBICHUN O poiu (U3UKH TS Pa3BUTUS APYTHUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHUE  TMPEIACTABJICHUH O  BO3MOXHBIX  cepax  Oymymei
npodeccuoHaIbHON NIeSITEIbHOCTH, CBA3AHHON ¢ (PM3MKOM, MOJATOTOBKA K
nanapHeneMy oOy4eHHU0 B ’TOM HaIlpaBJICHUM.

JlocTimkeHue 3TUX IeJiel MporpaMMmbl MO (PU3MKE Ha YPOBHE OCHOBHOT'O

o011iero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONINX 3a4a4.:

e TMPUOOPETECHHUE 3HAHMK O JHUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX U KBaHTOBBIX
SIBJICHUSX;

e TMPUOOPETCHUE YMEHUW OMUCHIBATH U OOBSCHATH (PU3MUECKUE SIBICHUS C
UCITOJIb30BaHUEM TTOJTYUYCHHBIX 3HAHHM;

e OCBOCHHME METOJIOB pEIICHUS TMPOCTEHIIUX pacy€THhIX 3a7ad ¢
UCIIOJIb30BaHUEM bu3nYecKux MOJIeIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUH HaOJIOAaTh MPUPOIHBIC SABJICHUS U BBITIOIHATH OMBITHI,
nabopaTopHble pabOTBl W  OIKCIEPUMEHTAJIbHBIE HCCIENOBAaHUSA C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ MH(MOpMaNKEH (HU3UIECKOTO COJCPKAHUSA,
BKJIOYass UH(QOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHHE MHPOPMAIINH;

e 3HAKOMCTBO cO chepamu mpodeccHoHaTbHON NeATeIbHOCTH, CBA3aHHBIMHU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (HU3HUECKON HAYKH.

Ha wsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
obpazopanus B COILL ®I'bOY B/IL «Opnénok» orBoautcs 204 gaca: B 7 Kmacce
— 68 yacoB (2 Jaca B HeZIeNt0), B 8 Kiacce — 68 yacoB (2 yaca B HEJENIO).

B mensx coGmrogeHuss MakCUMalbHO JOMYyCTHUMOW HEAENbHON Yy4eOHOM
Harpy3ku B COLI BIL[ «Opnénok» (25 yacoB) B yueOHOM IutaHe 9 kiacca
MpEeAINoiaraeTcsi yMEHbIIEHHEe Ha 1 Yac KOJMYEeCTBa 4acoB, OTBEJICHHBIX Ha
n3yueHue yueoHoro npeamera «Pusnkay (2 yaca B HEJIEINIO).

Conepxanne  oOyueHus 1o  TpenMery  «bu3mKa» B CpeaHen
obmeobpazoBarenbHol mkojge DPI'BOY BJIL[ «OpnéHOK» HOCHUT MPaKTHKO-
OPUEHTHPOBAHHBIN XapaKTep U CTPOUTCS HA AKTUBHOM COYETAHUU TEOPETUUYECKUX
Y IPAKTUYECKUX 3aHSATUN C UCMIOJIb30BaHUEM IIU(POBBIX JTabopaTopuit mo husuke.
B ycnoBusix ~ BpPEMEHHOIO  YYEHHMYECKOTO  KOJUIEKTHBA,  IMPAKTHKO-



OpPUEHTUPOBAHHBIN MOAXO/ C YIIOPOM Ha JJaOOpPATOPHBIE U MIPAKTUUECKUE 3aHATHS
1o pusuke siBasieTcs 3PHEKTUBHBIM CITIOCOOOM MOBBIIICHUS Ka4eCTBAa 00pa30BaHUs
Y Pa3BUTHUS UHTEPECA YUAIIMXCS K IPEIMETY.

Conepxanue BOCHIIMTATEJbHOH Pad0OThI B CHCTEME peaM3alMM 3a1a4
yueOHOoro npeamera «Ousukar:

3amaun BOoCHUTaHMS B paMmkax npenMera «®Du3umka» B CpeaHEH IIKOJe
peanu3yroTcs MO MHapajulesiiM U OCHOBHBIM HANpaBJIE€HUSM B COOTBETCTBUHU C
dI'OC 000:

7 KIIACC

1. IMaTpuoTUYecKoe BOCITUTAHME:
Oco3HaBaTh 3HAYUTENIBHBIN BKJIA]l BBIAAIOIIUXCS POCCUMCKUX YUEHBIX — M.
B. Jlomonocoga, C. 1. Koponéra u K. O. [lnonkoBckoro — B pa3BuTue Gu3n4ecKon
HaAyKHU.
dopMHUPOBATH YYBCTBO TOPJIOCTH 32 OTEUECCTBEHHBIE JOCTHKEHUS B 00JIaCTH
HAyKU U TEXHUKHU.
BocnuTeiBaTh yBakeHUE K TPAJIUIIMOHHBIM peMéciiaM, TECHO CBSI3aHHBIM C
(bU3UYECKUMH 3HAHUSIMHU, TAKUM KaK MEXaHHKA U U3MEPUTEIbHBIC TEXHOJOTHH.
2. T'paxaaHckoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
dopMUpOBaTh OTBETCTBEHHOCTH 3a 0OE€30IIaCHOE TMOBEIECHHUE B Pa3IMYHBIX
’KU3HEHHBIX CUTYaIUsIX: Ha YIUIE, B OBITY ¥ BO BpeMs Y4eOHBIX 3aHSATUH.
Oco3HaBath MOCNEACTBUS PUBNYECKUX B3aUMOIECHCTBHI MEXTYy OOBEKTAMHU.
BocnuTeiBaTh  100pOCOBECTHOCTh TPU TPOBEIECHUU DSKCIEPUMEHTOB U
yBaKEHHE K TPYAY IPYTUX JIIOJIEH.
3. DcTeTHYecKoe BOCIUTAHME:
Bocnpunumats KpacoTy ynmopsiJoueHHOCTH (PU3UUECKUX SIBICHHIA.
OOpaiaTe BHUIMaHUE Ha 3CTETUYECKYIO IIEHHOCTh MHKEHEPHBIX PEIICHUA U
IPUPOTHBIX POPM.
4. 1leHHOCTH HAYYHOIO MO3HAHUS:
dopMupoBaTh y OOYyYaIONMIUXCS HMHTEPEC K MCCIEIOBAHUIO TPHUPOIHBIX
SIBIICHUU.
Oco3HaBaTh 3HAYUMOCTH HAONIOACHUS U TOYHOCTU B MPOIECCE W3YUCHUS
(bu3HUeCKuX SBICHUA.
O3HAaKOMIIATH C BKJIaIOM (DU3UKH B PA3BUTHE OOIIECTBA U HAYKH.
5. KyabTypa 310p0oBbsl H 3MOUMOHAJIBHOI0 0J1ATONOJYYHs:
ObecnieunBaTh COOJIOICHHE TTPaBUII 0€30MMaCHOTO MOBEACHUS MpH padboTe C
1abopaTOPHBIM 000OPYAOBAHNEM U TIPUOOPAMH.
BocrnuteiBaTh OepekHOE OTHOIIEHHWE K COOCTBEHHOMY 370POBHIO, B TOM
YHCJIe K 3pEHHUIO.
6. TpynoBoe BocniuTaHue:
BocnuTeiBaTh yBaxKeHHUE K MH)XXEHEPHOMY TpyAy U pabouuM mpodeccusim,
CBSI3aHHBIM C (PU3HKOM.
[TpuobuaTs oOyJaromuxcs K NpakTUUYeCKON AesTeTbHOCTH.



Pa3BuBaTh aKKypaTHOCTb, TPY0JIFOOUE U OTBETCTBEHHOCTH P BHITIOJIHEHUN
y4eOHBIX U MPAKTUYECKUX 3aTaHUM.
7. DKoJIorHYecKoe BOCIIUTaHHE:
dopMHUpOBaTH TOHUMAHHWE BIUSHUS (UINYECKUX CHII U JIaBJICHUS B
NPUPOIHBIX IIPOLIECCAX.
OO6cyxnarh mpuMeHeHne (U3NYECKUX 3HAHUM sl CHUXKEHUSI HETaTUBHOTO
BO3JIEUCTBUA Ha OKPYKAIOLIYIO CpENy.
BocnuTeiBaTh 0CO3HAHME HEOOXOJIMMOCTH PAIMOHAIBHOTO HCIOJIL30BAHUS
MPUPOJIHBIX PECYPCOB.
8. AmanTanusi K U3MEHSIOIIMMCS YCIT0OBHAM:
Ucnonw3oBaTh 3HaHUA (PUUKUA 71 OOBSCHEHHS Pa3IMYHBIX >KU3HEHHBIX
CUTYAIUN.
Pa3BuBaTh rHOKOCTH MBINIUICHUS MPU aHAJIU3E€ U3MEHEHUN OKpYKarollen
Cpelibl U TEXHOJIOTHUYECKHUX MTPOLIECCOB.
[IpumensaTs (¢u3MYeckue TMNPUHIMIBI JUI OLEHKH O€30MacHOCTH U
11e71€CO00Pa3HOCTH MPUHUMAEMBIX PEIICHUI.

8 KUIACC

1. IMaTpuoTHYecKoe BOCTTUTAHME:

O3HAaKOMHUTH OOYYAIOLIUXCS C JOCTHXKCHUSIMHU POCCHUHCKHX YUYEHBIX B
00JIacTU TETUIOTeXHUKHU U dekTpoTexHuku (M. @. Jlenn, A. A. Jlogsirun, I1. H.
SA65109KOB).

®opMHUpOBATH OCO3HAHUE BKJIaga Poccuu B pa3BuTHE MUPOBOM SHEPTETUKHU.

2. I'paxkaanckoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

BocnuTeiBaTh  OTBETCTBEHHOCTh MPU  HWCIOJIB30BAaHUM  TEIUIOBBIX U
AIEKTPUUYECKHUX MPHUOOPOB.

OO6cyx1aTh OCIIEICTBHUS YPE3MEPHOTO MOTPEOICHUS SHEPTUH.

@opMHUpPOBATH  MOHUMAHHE  MOPAIBHBIX  ACIEKTOB  HCMOJIb30BAHUS
SHEPreTUYECKUX PECYPCOB.

3. DcTeTHYecKoe BOCIUTAHME:

Bocpunumate kpacoTy (U3MYECKUX SIBJICHUI, TaKMX KaK CBEYCHHE,
WCIIApEHHUE U KOHAEHCALIHS U T.J.

AHanu3upoBaTh JCTETUKY TPaPUKOB, 3aKOHOMEPHOCTEH W  OTBITOB,
CBSI3aHHBIX C (PM3UUECKUMU MPOIECCAMHU.

4. ILleHHOCTH HAYYHOI0 MO3HAHMS:

Pa3BuBaTh MHTEpPEC K UCCIENOBATENBCKON AEATEILHOCTH YEPE3 MPOBEICHUE
AKCIEPUMEHTOB.

Oco3HaBaTh BaXXKHOCTh (PU3NYECKUX 3aKOHOB U 3aBUCHUMOCTEI B O0BSICHEHUHN
MPUPOJHBIX SIBIICHUN.

[TpuoOmaTe oOydYarommxcs K Hayd9HOMY METOay U (HOPMUPOBAHHIO
AHAJIUTUYECKOTO MBIIIJICHHUS.

5. KyabTypa 310p0oBbsl H 3MOLMOHAJIBHOI0 0J1ATOMOJYYHs:



ObecneunBaTh  cOONIONEHHE TpaBWi  0Oe30macHoro  oOpamieHuss ¢
ANEKTPUYECTBOM U PUOOpaMu, BHIpAOATHIBAOIIMM TEILIO.
3HAKOMUTH C OCHOBaMHU TEPMHUUECKOMN U 3IEKTPUUECKOI 0€30MacCHOCTH.
BocnuteiBaTh 3200Ty 0 3J0pOBbE IPH padOTE C UCTOYHUKAMU YHEPTUU.
6. TpyaoBoe BocniuTaHuUe:
dopMupoBaTh yBaK€HUE K NpodeccHsiM, CBSI3aHHBIM C 3JIEKTPUUYECTBOM U
SHEPTETUKOM.
Pa3BuBaTh MH)KEHEPHOE MBIIUICHUE 4YEpe3 TEXHUYECKOEe TBOPUECTBO U
MPAKTUYECKYIO AESATEIBHOCTb.
Cnoco0cTBOBaTh MPUMEHEHHIO (U3HUECKUX 3HAHUHN Ha MpPaKTHKE.
7. JKon0ruvecKoe BOCIUTAHHUE:
BocnuteiBaTh 6epekHOE OTHOLICHHE K IPUPOJAHBIM PECYpPCaM.
OO6cyx)aaTh SKOJIOTHYECKUE MOCIEACTBUS JEATEIBbHOCTH B SHEPreTUYeCKOn
cdepe.
[IponBurate upen >HEProcOEpPEKEHUs] U PANMOHATBHOTO HCIOJIB30BAHUS
pecypcoB.
8. ApanTanusi K U3MEeHSIOIIMMCS YCJIOBHAM:
dopMupOBaTh yMEHUE NMPUHUMATH OOOCHOBAHHBIE PEIICHUS B OBITOBBIX
CUTYallUsX, CBA3aHHBIX C IKOHOMHEH SHEPTUH U BHIOOPOM TEXHHKH.
[lonumaTte posib (U3MKK B COBPEMEHHBIX TEXHOJIOTHSX MW Mpoleccax
U3MEHEHHMI OKPYKAIOIIETO MUpA.

9 KUIIACC

1. IlaTpuoTHYecKoe BOCIIUTAHHE:

O3HaKOMHUTH OOYYAIONIMXCS C BBLIAIOMIMMUCS POCCHUCKUMH YYEHBIMH B
o0nacT MexaHuKH, aToMHOW W kBaHTOBOW ¢usuku (K. O. [Muonkosckuii, 1. B.
Kypuartos, 1O. b. Xaputon, A. C. [lonos).

®opMHUpOBATH OCO3HAHME BKJIaa Poccuu B OCBOEHHME KOCMOCA U Pa3BUTHE
SIAEPHBIX TEXHOJIOTHM.

2. I'paxknanckoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OO6Cyx)aaTh OTBETCTBEHHOCTh YYEHBIX 32 TPUMEHEHUE HAYUYHBIX OTKPBITH.

@opMHUPOBATH HPABCTBEHHBIE OPUEHTHUPHI B YCIOBUAX CTPEMUTEIBHOIO
TEXHUYECKOT0 Mporpecca.

Pa3BuBaTh 3THYECKOE MBIIIJIEHHE HA OCHOBE HAYYHBIX 3HAHMIA.

3. DcTeTHYecKOe BOCIUTAHME:

BocnuTeiBaTh BOCHPUSITHE KPACOThl CUMMETPHUH, IBUKEHUS, BOJTHOBBIX U
ONTUYECKUX SABJICHUMU.

YrnyOnsaTh 3CTeTHYECKOe BOCIPHUATHE MUpa Yepe3 m3ydeHue (pu3amdeckux
CBOWCTB CBETA U 3BYKa.

4. 1LleHHOCTH HAYYHOI0 MO3HAHMS:
Pa3BuBaTh cucTeMHOE MBIILICHHE U POPMHUPOBATH HAYUHOE MUPOBO33PEHHUE.
Oco3HaBaTh YHUBEPCAIBHOCTh (PU3MUECKUX 3aKOHOB.



OOBICHATH CIIOXKHBIE (PU3NYECKHE MTPOLIECCH] C HAYYHOU TOUKHU 3PEHUS.
5. KyJabTypa 310poBbsi M 3MOIMOHAJIBHOI0 0JIATONOTYY M
OO6cyxnaaTh BpeaHble (haKTOPBI OKPY KAOIIEH cpeibl (IIyM, paguanus, IpKui
CBET).
@dopMupoBaTh HaBBIKM 0Oe3omacHOro oOpamieHusi ¢  J1aDopaTOPHBIM
000pyI0BaHUEM U MPUOOpPAMHU.
[lonnepxuBaTh  YBEPEHHOCTh  OOydYaloLIUXcsi  4Yepe3  [OHUMaHUue
MPeICKa3yeMOCTH MPUPOJIHBIX MPOIIECCOB.
6. TpyaoBoe BocnuTaHHUeE:
Pa3BuBaTh TEXHMUYECKOE  MBIILIEHUE TOCPEJACTBOM  IMPOEKTHOM U
UCCIIeI0BATENbCKOM €SI TEIbHOCTH.
BocnuTeiBaTh yBakeHHE K TpyAYy CHEHUAIMCTOB B o0nacTv (HU3MKH,
MEIUITUHBI U TEXHUKH.
[TproOuiaTh K KyIbType TOUHOCTH M aKKYpaTHOCTH B paboTe.
7. JKon0ruveckoe BOCIUTAHHUE:
dopMUpOBaTh OCO3HAHWE TMOCIEJACTBUN pa3IMYHBIX BHJIOB 3arps3HEHUM
(panIuaIMoHHOT 0, IITYMOBOTO, CBETOBOTO).
[TonumaTtp poib GU3MKK B 00E€CTIEUEHUH YCTOWYMBOTO Pa3BUTHS OOIIECTBA.
BocnuTeIBaTh HKOJOTMYECKYIO KYJIBTYPY Ha OCHOBE HAyYHBIX 3HAHUIA.
8. ApanTanusi K U3MEeHSIOIIMMCS YCJIOBHAM:
[IpumensTey ¢Gu3nUeckue 3HAHMUS IS PEIICHUsS HECTaHJAPTHHIX 3ajad,
CBSI3aHHBIX C HOBBIMU TE€XHOJIOTUSAMH U SHEPTETUKOM.
Pa3BuBaTh KpUTHUYECKOE MBIILUIEHUE W CAMOCTOSITEIbHOCTh B MPUHSATUU
pELIEHHU.
dopmupoBaHue (QPYHKIIMOHAIBHOW TPAaMOTHOCTH OOYYAIOMIMXCA B PaMKax
Kypca Qusuku s 7-9 KIacCcoB HAMpaBIE€HO HA Pa3BUTHE CIIOCOOHOCTH
3 PEeKTUBHO TMPUMEHATH MPUOOPETEHHBIC 3HAHWUS B IIOBCEJIHEBHOM JKHM3HU,
MPAKTUYECKOMN NeATEILHOCTH, a TAK)KE IIPH PEIICHUU COLMAbHO 3HAYUMBIX 3a/1a4.
Ocobennoctu obpazoBatenbHoii cpeasl COI BILL «Opnénoky, 6azupyromeiics
Ha JEATEIbHOCTHOM, KOMMYHUKATHBHOM U HCCIEIOBATEIIbCKOM TIOJIXOJIaX,
ONPENIEIAIOT CIEAYIOIINE NPUOPUTETHBIC HANIPABICHUS U 3a/1a4H:
1. EcrecTBeHHOHay4YHAasi TPAMOTHOCTD
OcBoeHHE OCHOBHBIX MOHSTUH M 3aKOHOB (U3MKHU Yepe3 HaOIoJeHUEe U
00BsICHEHHE TTPUPOHBIX SIBICHUH.
dopmupoBaHue HaBBIKOB MOCTAaHOBKHU TUIIOTE3, IPOBEJICHUS
HKCIIEPUMEHTOB, HAOIIOICHUS, U3MEPEHMSI, PUKCAIIMN U aHAIH3a PE3yTbTATOB.
[Ipumenenne ¢u3nUecKX 3HAHWK TPU PEIICHWW 3a]ad, CBSI3aHHBIX C
0€30MacHOCThI0, TEXHUKOU U OXPaHOUW OKPYKAIOIICH CPeIbl.
2. YnurarejibCKasi TPaMOTHOCTD
PaGota ¢ y4eOHBIMH W JOTIOJHUTEIHHBIMH TEKCTOBBIMH MaTepUaaMH,
comepkamuMu  GU3HUECKyt0 HHPOpMaNui0 (HAYYHO-TIOMYJISIPHBIE — CTaThH,
UHCTPYKILHH, TPaUKU, CXEMBI).



Pa3BuTue yMeHHMs NOHHMMAaTh, WHTEPHPETUPOBATH M  AHAIMU3UPOBATH
(¢pu3znyecKyro HHPOPMALIMIO U3 Pa3IMYHBbIX HCTOYHUKOB, a TaKkKe POpMyIUpOBaTh
000CHOBAHHEBIE BHIBOILI.

3. MaremaTu4ecKasi 1 TeXHU4YeCKasi TPAMOTHOCTD

Hcnonb3oBaHue MAaTeMAaTHUYECKUX METOJOB IMpPH PEIICHUH (U3HUECKUX
3aj1a4, pabote ¢ popmynamu, rpadhukaMu U JUarpaMMamH.

[IpumeHeHne U3MEpPUTENbHBIX NPUOOPOB, UU(PPOBBIX HHCTPYMEHTOB H
BBIYHMCIUTEIBHBIX IPOIPAMM B XO/I€ BHIMOJIHEHUS IPAKTUUYECKUX U T1a00paTOPHBIX
paboT.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BennuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOJY.
EctecTBeHHOHAYUYHBIM METOJ] TMO3HaHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue GU3NUecKUX SBJICHUN ¢ TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHH4YecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. dusznueckue MpUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
OmnpeenieHue 1EHbI JASICHUS KBl U3MEPUTEIILHOTO prbdopa.
N3mepeHne paccTOSTHUM.
N3mepenue 06bE€Ma KUIKOCTU U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenune temmeparypbl IpU MOMOIIM >KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIIEPaTypPhl.
6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIe BHICOTA
IycKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHMSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHne dactull BeniectBa. CBsi3b CKOPOCTH JIBDKEHUSI YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctaminueckux) Teia. B3auMOCBSI3b MEXKIy CBOWCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HaOmropenne 6poyHOBCKOTO ABH)KECHUS.

2. Habmonenue quddysun.

3. HaOmogenue  siBJA€HUM,  OOBSACHSIOUIUMXCS  MPUTSHDKEHUEM — WIH

OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnuie padbomot u onvimol.
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1. OueHka JuamMeTpa aromMa METOAOM psAOB (C  HCIOJNb30BAaHUEM

doTtorpaduii).

2. OnbITHI IO HAOJIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:kenue u B3anMoieiicTBUe TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHUS.

SBnenne wHepUMU. 3aKOH HMHEpIMU. B3auMojeicTBHE Tel Kak NpUYUHA
U3MEHEHNs CKOPOCTH [JBWKEHUS Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
IInoTHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHHIE
00BéMa BelecTna.

Cuita Kak XapakTepucTUKa B3auMoJeucTBUs Tesl. Cuia yrmpyrocTd M 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO IUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux IaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
Tpenue CKOIbXKEHUSI U TPEHUE TTOKOos. TpeHre B PUPO/I€ U TEXHUKE.

Jemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.

2. HM3mepeHue CKOPOCTU MPSIMOIUHENHOTO JIBUKEHHUS.

3. HaGmropenue siBjeHUs: HHEPIIUH.

4. HaOmoneHnne u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.

5. CpaBHeHHME Macc MO B3aUMOJEHCTBUIO TEJL.

6. Cro)keHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOA.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,

MOJIEIN DJIEKTPUUYECKOTO aBTOMOOUIIS U TaK Jajee).
2. OmpepeneHne CpeaHEN CKOPOCTU CKOJNBKEHHsI Opycka WM IIapuKka IIo
HaKJIOHHOM IIJIOCKOCTH.
3. OmnpeneneHre IOTHOCTU TBEPIOTO TENA.
OneITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTspkeHus (nedopmariun)
IPY>KUHBI OT IPUIOKEHHON CUJIBI.

5. OnpITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

JaBnenue. CriocoObl YMEHBIIEHUSI U yBeIUYeHUs AaBieHus. [laBienue rasa.
3aBUCHUMOCTh JaBJICHHS Ta3za OT 00bEma, Temmeparypbl. Ilepemaua naBnmeHus
TBEPABIMU TEJAMH, >KUAKOCTAMH W razamu. 3akoH llackans. ITneBmaTuueckue
MalllUHbl. 3aBUCUMOCTb JABJIEHUS XUJIKOCTH OT riayOuHbl. ['mapocTaTuyeckuit
napagokc. Coobuaromuecs: cocyibl. [ ' napaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emumn u atmMocepHoe namBieHue. [IpuuuHBI CylecTBOBaHUS
Bo3aymHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenune armocdepHOro



JaBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHUs: aTMOCHEPHOTro TaBICHUS.
JlelicTBUE JXUAKOCTH U Tra3a Ha NOIPYKEHHOE B HUX Tejo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.
Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHL.

Ilepenava naBineHUs KUIKOCTHIO U Fa30M.

Coobmiaromuecst COCYIbI.

I'mppasinueckuii npecc.

[IposiBnenue nencTBUst aTMOC(HEPHOTO AaBICHHUS.

3aBUCHUMOCTDH BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJla
Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM YKUJIKOCTH.
VYcioBue m1aBaHus Tell: IJIaBaHNUE WIN IIOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTrpyKEHHOH B
YKMIKOCTh YacTH Tea.

OmnpeneneHue  BBITAIKUBAIONIEH  CWIbL, JCHCTBYIOIIEM Ha  TeIoO,
NOTPY>KEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBL, IEMCTBYIOIIEH HA TEJIO
B ’KUJKOCTH, OT MaccChl Teja.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTbh BBITAJIKUBAIONIEH  CHJIBI,
JEeWCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT 00BhEMA MOTPYKEHHOHN B KUIKOCTh
YaCTH T€Ja U OT INIOTHOCTH KUJIKOCTH.

KoHctpynpoBanue apeoMmerpa WM  KOHCTPYHPOBAHHE JIOAKH U
OIpeeIeHue €€ TPy30M0AbEMHOCTH.

Paznen 5. PaGoTra 1 MOIIHOCTH. JHEPrus.

Mexannueckast pabota. MOIIIHOCTb.

[IpocThie MexaHW3MBI: pblyar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [[puMeHeHue npaBuia paBHOBECHS phluara K 0JIOKy. «3010Toe
npaswio» Mexanuku. KIIJ[ mpocTeix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannyeckass dsHepruss. KuHeTMdeckas H NOTEHUHAIbHAS JHEPIUSL.
[IpeBpalenre 0THOTO BUJIa MEXAHUYECKOW IHEPTUH B IPYTrOM. 3aKOH COXpAHEHUSs
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

1.

[IprMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomot u onvimot.

1.

Ornpenenenue padbOTHI CHIIbI TPEHUS! TPU PAaBHOMEPHOM JIBMKEHUU Tea Mo
TOPU30HTAIBHOM IMOBEPXHOCTH.

HccnenoBanue yclioBui paBHOBECHS pblyara.

N3mepenne KII/] HakTOHHOM ITIOCKOCTH.



4. M3ydeHue 3aKOHA COXPAaHEHHS MEXAaHUYECKON DHEPIUU.

8 KUIIACC

Pa3znen 6. TenJioBble sIBJIEHMS.

OCHOBHBIE TIOJIO)KEHUA MOJIEKYISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKMHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KHMIKOTO W Ta3000pa3HOTO COCTOSHUN BEUIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPBIX TEJI HA OCHOBE TMOJOXEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KanwuUISIpHbIE siBIeHUA. TennoBoe paclIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JABUXKEHUSA
gactull. BrHyTpennssi sHeprus. CrnocoObl U3MEHEHUS BHYTPEHHEH SHEPruu:
TerIonepeada u coBepiieHrne padboTel. Buasl Teronepenayu: TemionpoBOIHOCTS,
KOHBEKIIUS, U3JTyYEHHUE.

KomanuecTBOo TEemnoThl. YIenbHas TEIJIOEMKOCTH BelllecTBa. TemiooOMeH U
TEMJIOBOE paBHOBeCHE. YpaBHEHHE TemioBoro Oamanca. [lnaBmenue wu
OTBEpJICBAaHUE KPUCTAIMUYECKUX BEIIECTB. YAEIbHAs TEIJoTa IJIaBJICHUS.
[TapooOpaszoBanue u konHjaeHcaius. Mcnmapenue. Kunenue. VYjaenpHas TerioTa
napooOpa3oBaHus. 3aBHCUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT aTMoc(epHOro
JTIaBJICHUS.

BiaxxHocTs Bo3ayxa.

DHeprus TOIIMBa. Y AeJbHAas TEIUIOTa CTOpPaHMUS.

[Tpunuumner pabotel TernoBeix aBuratenerd KIIJ[ TertoBoro aBurarers.
TernoBbele IBUTaTeNIN U 3alUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCaAX.

Jemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmonenue siBjeHUN cMaYMBaHUS M KAWL PHBIX SBICHUH.
Hab6monenne TermioBoro pacmmupeHus Tel.

N3meneHne maBieHUs rasa IMpu M3MEHEHHH 00bEéMa W HarpeBaHUM WIIH
OXJIAXKJICHHUU.

6. IIpaBuiia uamMepeHust TEMIEPATYPHI.

7. Buapl Terionepenayn.

8. OxJla)kJieHHe NpHU COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN pa3TMYHbBIX BEIIIECTB.

11. HaOmroieHne KumneHus.

12. HabmroieHre TOCTOSTHCTBA TeMIIEPATyphl IIPH TUTABJICHUH.

13. Mogenn TEIIOBBIX ABATATEICH.

Jlabopamopnwie padbomot u onvimol.

1. OnbITEI IO OOHAPYKEHHUIO ACHCTBUS CHUIJI MOJICKYJIIPHOTO TIPUTSKCHUS.
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OnbITH IO BEIPAIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnbITel IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS! Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

OrnpeneneHue JaBieHUs BO3yXa B Oa/sIOHE HITTPUIIA.

5. OmnbIThl, JAEMOHCTPUPYIONIUME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro

00bEMa 1 HArpEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JIMHBI CTOJIOMKA JKUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGmionenue wu3MEHEHUSI BHYTPEHHEW OJHEPruu Tella B pe3yJjbTare
TeIIonepe1auu U paboThl BHEIITHUX CHIIL.

8. HccnenoBanue sBJICHHS TEMJIOOOMEHA MPH CMENIMBAHUM XOJIOJHOW U

ropst4ei BOJBI.

9. OmpenenieHue KOJWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  IIpHU

TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHIPOM.

10. Onpeenenue yieJIbHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiiecca uCapeHus.

12. OnpeeneHre OTHOCUTENBbHOM BIAXKHOCTH BO31yXa.

13. OnpeneneHue yiebHON TEIIOTHI MJIaBJICHUS JIbJIA.

Paznen 7. Jinekrpuyeckre 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzauus Ten. JIBa poaa 3JIEKTpUUECKHUX 3apsiaoB. BzaummoneicTBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TE OT BEJIMYHMHBI 3apsI0B U PACCTOSHUS MEXKY TEJIaMu).

Onektpuueckoe mnoie. Hanpssk€HHOCTh 3neKkTpuueckoro mnods. IlpuHuun
CYIEPIO3ULIUU IEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Ctpoenne aroma. IIpoBOJHMKM W  JUDJIEKTPUKU. 3aKOH  COXpaHCHMS
ANEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
HNcTOouHMKM TOCTOAHHOTO TOKa. JIeMCTBUSI SJIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KUIKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y ICIBHOE COMPOTUBJICHUE BellecTBa. 3akoH Oma
1S ydactka uend. [lociienoBarenbHoe U apaieIbHOE COCIMHEHNUE IPOBOIHUKOB.

PaGota ® MOMmHOCTH dIEKTpUYeCKOro Toka. 3akoH Jlxoymsa—Jlenna.
DNEeKTpUYECKUe e U MOTPEOUTENH dIEKTpUIecKoit sHeprun B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE MarHuTHL. B3anMonencTBUE NOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. MaruutHoe mnosje 3eMJIM U €ro 3HaueHWe sl KU3HM Ha 3emiie. OmnbIT
Opcrena. MarauTHoe MoJie JIEKTpUIecKoro Toka. [I[puMeHeHue 31eKTpOMarHuToB
B TeXHHKE. J[efiCTBHE MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DIEKTPOABUTATENb
MIOCTOSSHHOTO  TOKa. lcnonp30oBaHHWE  BNEKTpOJABUTaTeNed B TEXHHUYECKHUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.



Omnertel @apanes. SABnenue anekTpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIeKTpOoreHepaTop. CrniocoOb1 IIOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHLIMM Ha BO3OOHOBISIEMBIX HCTOUHHUKAX SHEPTUH.

Jemoncmpayuu.
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25.

DIIeKTpHU3alus Te.

JIBa poza 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTudecKas NHIYKIIMS.

3aKOH COXpPaHEHMS IEKTPUUYECKHUX 3aPSII0B.

[IpoBOAHUKH U TUDIIEKTPHUKH.

MonennpoBaHue CUIOBBIX JIUHAN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKN OCTOSHHOTO TOKA.

JIeHcTBYA DIIEKTPUUYECKOTO TOKA.

. DNEKTPUYECKHUI TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.

N3mepenue cuibl TOKa aMIIepMETPOM.

. I3MepeHue 37eKTPUIECKOT0 HAPSKEHHUS BOJIBTMETPOM.

. PeocTaT 1 Mara3uH COnpoOTUBIICHUH.

. BzanMmoelicTBre NOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3/CJICHUS MTOJI0COB MarHuTa.
. MonennpoBaHre MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTtHoe noJjie Toka. DJIeKTPOMAarHuT.

. JeiicTBHUE MarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.

. DNEKTPOJBUTATEND TOCTOSHHOTO TOKA.

. MUccnenoBanue siBIICHUS 3JIEKTPOMArHUTHON MHAYKIIUU.

. OnbiTel Dapanes.

. 3aBUCHMOCTh HAllpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro

BO3HUKHOBEHHUSI.
DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamophuie pabomot u onvimot.

1.

o v MW

OnpITel MO  HAOMIOACHUIO DJICKTPU3AIMK  TEJI HHIAYKOHEH U TpH
COIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS DJIEKTPUUECKOrO TMOJII HAa TMPOBOJHUKUA U
JIADJICKTPUKHU.

CoOopka u mpoBepka pabOThI IIEKTPUIECCKOM IIEIH MTOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u perynupoBaHue HaNPsKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YE€pe3 PE3UCTOp, OT
COINPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS Ha PE3UCTOpE.

OnbITHI, JIEMOHCTPHUPYIOITHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHMKA OT €ro JJIUHBI, IUIOMAJH TONEPEIYHOTO
CEUCHHMS U MaTepuara.



8. llpoBepka mnpaBuia CIOXEHHsS HANPSKEHUNM TNPHU  IOCIEAOBATEIBHOM
COEMHEHNH IBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna sl CHJbI TOKAa NPU IAPAUIEIBHOM COEIMHEHUN
PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PESUCTOP.

11. OnpeneneHnue MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

12. UccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, MAYLIErO 4Yepe3 JaMIIOYKy, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenne KII/ narpeBarens.

14. UccnemoBanre MarHUTHOTO B3aMMOJEHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPHU UX 00bEeIMHEHNUN
U Pa3JEICHUN.

16. MccenoBanue AeMCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

17. OnbITBI, JIEMOHCTPUPYIOLIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTYLIKH C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJIEHUs TOKA B KaTYIIKE.

18. I3ydeHnue AeiCTBUSI MArHUTHOTO OISl HA MPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenune KIIJ1 anexTpoaBUraTenbHoN yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMH:
UCCIIEOBAaHNE W3MCHEHUN 3HAYEHUs U HANPABICHUSA HHAYKIHUOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe JBuxeHHE. MarepuanbHas Touka. CucrtemMa OTCUéTa.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBUXKEHHUsS. PaBHOMEpHOE MNpsAMOJIUHEIHOE
nBuxeHne. HepaBHoMepHOe mpsiMosinHEtHOEe nBUkeHHe. CpelHssl 1 MTHOBEHHas
CKOPOCTb TeJia IPU HEPABHOMEPHOM JBUKEHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHoe nBmwkeHue. CB0oOOgHOE
najgenue. OnbiTel ["anumes.

PaBHOMEepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepwon m wactora oOpalieHws.
JIuneiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

[Tepseiit 3akoH HeroTtona. Bropoit 3akoH Herotona. Tpetuii 3akoH HproTroHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHHUs! CKOJIbKEHHUS, CUjia
TPEHUSI TOKOS, IPYTUE€ BUABI TPEHUS.

Cunia TSKeCTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHUE CBOOOJHOIO
najgenus. J{Buxenue mianetr BOkpyr Comnua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHoBecue matepuaibHOM TOYKH. AOCONIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOIO TeJa € 3aKPEIVIEHHON OChIO BpalieHusi. MOMEHT cuibl. LIeHTp TskecTH.



Nmnynec Tena. M3menenue ummynsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMILyJibca. PEakTUBHOE IBUKEHUE.
Mexanudeckass pabora M MOIIHOCTh. PaboTa cuil TSKECTH, YHNPYrOCTH,

TPEHUS.

CBs3b 9HCPIruu U pa6OTBI. HOTGHHI/IaJ'IBHaH 9HEPrus TCja, IIOJHATOrO HaA

ITOBEPXHOCTHIO 3eMJIM. [loTeHIIMAIbHAS SHEPTHS CKATON NpYyKHUHBI. KuHeTnyeckas
sHeprus. TeopeMa O KHHETUYECKOW HSHEPIUU. 3aKOH COXPAHEHMS] MEXAHUYECKOU
JHEPIUHU.

Jemoncmpayuu.

1.
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8.
9.

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

HaGmronenre MeXaHU4YeCKOTo ABMKEHUS TENa OTHOCUTEIBHO Pa3HbIX TEJ
OTCYETA.

CpaBHeHUE TyTed W TPACKTOPHUM JBUKEHHUS OJIHOIO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MIPSIMOJIMHEMHOTO JIBUKEHUS.
HccnenoBanue npu3HaKoOB PAaBHOYCKOPEHHOTO ABUKEHHUSI.

HaGmronenue nBr>keHHs Tea Mo OKPY>KHOCTH.

HaGmronenre MexaHU4eCKHUX SIBIICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexxkay» rnpu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3HUKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl Tejla U JICUCTBYIOLIEH Ha HETo
CUJIBI.

Habmronenue paBeHCTBa CHIT IPU B3aUMOJEHCTBUM TEI.

M3meHeHue Beca Teaa Npu yCKOPEHHOM JABU)KEHHUU.

[lepenaua nmmynbca Ipyu B3aUMOICHCTBUM TEI.

[IpeobpazoBaHus F3HEPIUM MTPU B3aUMOJICHCTBUU TEIl.

CoxpaHeHHe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUMU.

CoxpaHeHHe UMITyJIbCa IPU aOCOIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habnronenmne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHHe MEXaHUUECKOM 3HEPTruy pU CBOOOHOM MaJCHUH.
CoxpaHeHHe MEXaHUYECKON SHEPIUH NPHU ABMKEHUU Tella Mol JeHCTBUEM
HpPY>KUHBI.

Jlabopamophuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra i pa3roHa W JajdbHEUIEro paBHOMEPHOI'O
JBIDKCHHMSI IIIAPHUKA WJIH TEICHKKH.

OmpeneneHue CpeaHE CKOPOCTH CKOJBXKCHHS OpycKa WM JIBHOKCHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OmpenencHue yCKOPEHHs Tela IPH PABHOYCKOPEHHOM JIBHKEHUU TIO
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH TYTH OT BPEMEHH NPH PaBHOYCKOPECHHOM
JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIM TPH PABHOYCKOPSCHHOM JBIIKCHHH 0€3
HAaYaJlbHOM CKOPOCTH IYTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMCHH OJIMHAKOBEI.



6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHUJIbI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenue K03 PuuueHTa TPEHHs CKOJIbKEHUS.
Onpenenenue KECTKOCTH NPYKUHBI.

9. Omnpenenenuie paboThl CUIIbI TPEHUS PU PABHOMEPHOM JABUKEHUU TeJa 110
TOPU30HTAILHOM ITOBEPXHOCTH.

10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
UCII0JIb30BaHUEM HETOJIBHKHOTO U MOJABHYKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexann4yeckue KoJ1e0aHUSA U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4yacToTa, aMIuTya. MareMatuueckuii M NMpy>KUHHbIA MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxatomme  kosneOaHusg.  BolHyxneHHole — konebanus.  Pe3oHaHc.
Mexanuueckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJH. [IpomonbHbie
nomnepeyHbie BOJHBL. JIJIMHa BOJMHBI U CKOPOCTh €€ paclpOCTPAHEHHS.
MexaHndeckue BOJHBI B TBEPIOM Tele, CEHCMUUECKHE BOJTHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppasByk u
yIbTPa3BYK.

Jemoncmpayuu.
1. HaGmromenuwe koneOaHMM Tel IO JEHCTBHEM CHJIBI TSXKECTH U CHJIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroneHne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.

PacnipocTpaneHnue nmpoaoJIbHBIX U TONIEPEYHBIX BOJIH (HA MOJIEIIN).

HaGmronenne 3aBECUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

./Iaﬁopamopubte pabomel u onvimol.

1. OmpeneneHue YacTOThl M TEpHoja KoJieOaHWM MaTeMaTHYeCKOTro
MasiITHUKA.
OmnpeneneHne 4acTOThI U Meproa KojaeOaHul MPy>KUHHOTO MasTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproaa KojaeOaHu MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJICOaAHUN MPYKUHHOT'O MassTHHKA
OT MaccChl rpysa.

5. IlpoBepka HE3aBHCHMOCTH IEepHOJa KOJeOaHUU Tpy3a, MOABEIICHHOTO K
HUTH, OT MacCChI Tpy3a.

6. ONBITBI, JEMOHCTPHPYIOIIHE 3aBUCHMOCTh IEepHoJia  KojcOaHUi
MPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. M3mepeHne yCKOpeHHs: CBOOOTHOTO TaJICHUS.

Paznen 10. DinekTpoMarHuTHOE MoJie U YJIEKTPOMATHUTHBIE BOJIHBI.
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ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHBL.  CBoOMCTBa
3NEKTpOMarHuTHbIX BOJIH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimot.

1. MBydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI MOOUJIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHeEiHOE

pacnpoctpanenue ceta. 3atMenusi Connna u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TpejomieHUs cBeta. [loHOe BHYTpeHHEe
OTpaXeHHWe cBeTa. Vcnonab30BaHME TIOJTHOTO BHYTPEHHETO OTpPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox myyedt B muH3e. OnTuyeckas cuctema (poroarapara, MUKpOCKOTIA
u Teneckona. ['na3 kak ontuyeckas cucteMma. biiM3opyKoCcTh U TaIbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crnekTp. Onwitel HetoTona. Crokenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XoJ1 JIyueu B pacCEeHBarOIICH JIUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

. IlpuHnun neiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mopnens ri1asa.

11. Paznokenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenne O6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. UccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHHUS CBETOBOTO Jiyya OT yrjia
naJCHUs.
N3yueHne xapakTepUCTUK U300paKEHUS TIPEAMETA B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCHMOCTH yTJIA MPEJIOMIIEHUSI CBETOBOIO JIyda OT yriia
NaJICHUS Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlonmyuyenue n300pa)k€HU ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.
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5. Omnpenenenrie POKYCHOTO PAaCCTOSIHUS M ONTUYECKOM CUIIbI coOMparoen
JUH3BL.
OnBbITHI IO Pa3NI0KEHUIO OEJIOro CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pesepdpopna u mimanerapHas Mozenb atoma. Monens aroma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. Hykmonnas wmopens artomHoro snapa. WM3orombl.  PanuoakTuBHBIC
npeBpaienus. [lepuon monypacnana aTOMHBIX SaEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
OHeprusi cBsizM aTroMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpsl M31y4YCHHS U TIOTJIOIMICHUSI.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTtp Bogopoa.

HaGmronenne TpekoB B kamepe Busscona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHH.

Perucrpanus nznydeHus: IpupOIHBIX MUHEPATIOB U TPOTIYKTOB.

]Iaﬁopamopubte pabomul u onvimol.

1. HaGmroneHue CIUIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIONTNH MOAYIh TIPEAHA3HAYECH JJI CUCTEMAaTHU3aIiH
1 00001IIeHUS TPEAMETHOTO COACPIKAHUS U OTBITA IEATETLHOCTH, TPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronimxcs, BHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydYeHHU JAHHOTO MOJYJISI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX O00ECMEYMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOEHHUE HAY4YHBIX METOJOB HCCIEAO0BaHUS
SBIICHUA TIPHUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUMNIMATBHO AEATEILHOCTHBIN XapaKTep TaHHOTO pa3jieia peaausyeTcs 3a
CYET TOro, 4TO 00YyYAIOIIHECs BBIMIOIHSIIOT 33JJaHUsI, B KOTOPBIX UM MIpeAJIaraeTcs:
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Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(u3nueckue SIBICHHS B OKPYXKaIOLEH TPUPOJIE U OBCETHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE U1 MPOBEPKU THIOTE3 U MOJYYEHHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOoOJiee BaXKHBIX JOCTHXKEHUW COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, TPAKTUYECKOTO MUCIIOIb30BaHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA NPEBPALICHUSA U COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPTHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue pusuku Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs HAIIPABICHO
Ha JIOCTH>KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare nuzyuenus GpuU3uKu Ha ypOBHE OCHOBHOTO OOIIIET0 0Opa3oBaHUs
y oOyuaromierocs 0yayT cOpMUpPOBaHbBI CIEIYIOMINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- IPOsIBJIEHNE UHTEpEeca K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOM
(du3nuecKon HayKu;

- LIGHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHUH OOLIECTBEHHO 3HAUUMbIX
U DTHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXKHOCTH MOPATbHO-3TUYECKUX MPHUHIIMIIOB B AEATEIBHOCTU
Y4EHOTI0;

3) 3cTeTHYECKOro BOCIMTAHMSL:

- BOCIIPUATHE ICTETUUYECKUX KauecTB (U3HUECKON HAYKHU: €€ TapMOHUYHOTO
OCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HAaHHME LEHHOCTH (PU3MYECKONM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BaKHEWIEH COCTaBIAIONICH
KyJbTYPBI;

- pa3BUTHE HAyYHOHW JIO0O3HATENHHOCTHU, MHTEpPECA K HMCCIEIOBATEIHCKOM
NEeSITENbHOCTH;

5) d¢opmupoBaHusi KYJILTYPHI 3I0pPOBbSI M  JIMOLMOHAJIBLHOIO
0J1aronmoTyumsi:

- OCO3HaHWE IIEHHOCTH O0e30macHoro o0pasza J>KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUi OE30MacHOrO IOBEJEHUS Ha
TPAHCIIOPTE, HA JOpOrax, C DJJIEKTPUYECKHUM U TEIJIOBBIM OOOpYJOBaHHUEM B
JOMalIHUX YCIOBUAX;

- c(hOpMHPOBAHHOCTh HaBBbIKa pedIEKCUM, MPHU3HAHWE CBOETO IpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPy10BOT0 BOCIIUTAHMS S

- aKTMBHOE y4YacTH€ B PELICHUM MPAKTUYECKUX 3a/aud (B paMKaX CEMbH,
o0Opa3oBaTeIbHOW OpraHM3aIly, TOPOja, Kpas) TEXHOJIOTUYECKON M COIMaIbHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC U (PU3NUECKUX 3HAHUIA;

- HHTEpeC K MPAKTUUECKOMY U3YUYEHHIO PO ecCcuil, CBSI3aHHBIX ¢ (PU3HUKOI;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:



- OpUEHTallUs Ha MPUMEHEHHE (U3NYECKUX 3HAHUM IS pelIeHUs 3aaad B
00J1acTH OKpY’KaIoIIeH Cpeibl, INIAHUPOBAHUS TTOCTYTKOB U OIEHKH X BO3MOKHBIX
MOCTIEACTBUMN I OKPYXKAIOUIEH Cpebl;

- OCO3HAaHHE TJI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MPoOIeM U MyTel uX
peleHus;

8) aganTanuu K M3MEHSIOMIUMCSH YCJIOBUSIM COUMAJBHON M NMPHUPOTHOH
cpeabl:

- TOTpeOHOCTh BO B3aUMOJICHCTBUU TPH BBHITOJHEHUH HCCICIOBAHUN H
MPOEKTOB (PU3NIECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

- TIOBBIIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHIECKYIO
JeSITeNbHOCTD;

- moTpe6HOCTh B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM UHUCIE
GopMynupOBaTH MU, TOHATHUS, THIIOTE3bI O GUBNICCKUX OOBEKTAX U SIBICHUSX;

- OcCo3HaHWE Ne(UIUTOB COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTEH B
00nacTi pU3HKY;

- IJIAaHUPOBAHUE CBOETO PAa3BUTHS B MPHOOPETEHUH HOBBIX (PUINICCKUX
3HAHMM;

- CTpEMJICHHE aHAIM3UPOBATH U BBISBIISITH B3aUMOCBSI3U PUPOJIBI, 00IIeCTBa
¥ SKOHOMHKH, B TOM YHCJIE C UCMOIb30BaHNEM (DU3MUECKUX 3HAHU;,

- OIICHKa CBOMX JICWCTBHU C y4€TOM BIHMSHHUS HA OKPYKAIOIIYIO Cpemy,
BO3MO’KHBIX IJT00AIBHBIX [TOCIIEICTBUI.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHS pOrpamMMBl 10 (PU3HMKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaromerocs OyayT copMupoBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHNE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JICHCTBUS, PETYJIATHBHEIC
YHHUBEpCAIbHBIC YICOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJornyecKkue 1eiicTBUSA:

e BBIIBIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIC IIPU3HAKH OOBEKTOB
(sIBIEHUI);

e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCCU(DHUKAIIMKA, OCHOBAHUS IS
00001IIeHNs 1 CPABHEHUS,

e BBISIBJISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B PACCMATPHUBACMBIX (haKTax,
JTAHHBIX W HAOJFOICHUSAX, OTHOCSIIHUXCS K (PU3HUUICCKUM SIBJICHUSM;

e BBIIBJIATH NPUYUHHO-CIICACTBEHHBIC CBS3W TPH H3YYCHUU (U3UICCKHUX
SIBJICHUH M TIPOIIECCOB, JICJIaTh BEIBOJIBI C HCTIOJBb30BAHUEM JICTYKTHBHBIX U
MHIYKTHBHBIX yMO3aKIIOUCHUH, BBIABUTATH THIIOTE3bIl O B3aMMOCBS3SIX
(bU3NYECKUX BEIMYHH;



CaMOCTOSITETTFHO BRIOMPATh CIIOCO0 pelieHus yueOHol pusnaeckoi 3aaauun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIICHHs, BBIOOp Hauboiee
MOJIXOSIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJIEJICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBarejabcKue 1eHCTBHUA .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIbHO COCTaBJIECHHOMY IUIaHY ONBIT, HECIIOKHBIN
(Gu3MUecKuii HSKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PUZHUECKOTO
SBJICHUS,

OLICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuio,
MOJyYEHHYIO B XOJI€ UCCIICOBAHUS WM IKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
NpOBEAEHHOT0 HAOIOAEHMS], OIbITA, UCCIIEA0BAHUS;

OPOrHO3UPOBATh  BO3MOXKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOLIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHUH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMCHSATH Pa3IMYHbIC METOJIbI, MHCTPYMEHTHI U 3alpOChI MPU MOUCKE U
orOope WH(pOpPMAIMM WA JIAHHBIX C y4ETOM IMPEIIOKCHHOW YYCOHOU
dbuzndeckoi 3a1aun;

aHAJIM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
pa3IMYHBIX BUAOB U (hOPM IMPEICTABICHHS,

CaMOCTOSITENTLHO ~ BBIOMpaTh ONTHUMAaNbHYIO (OpMy mpeacTaBiIeHUsS
UHPOpPMAIIMK ¥ WUIFOCTPUPOBATh pelIaeMble 3aJadd  HEeCIOXHBIMHU
cXeMaMHu, ThuarpaMMaMi, HHOU TpaduKoi U UX KOMOMHAITHSIMH.

KomMmyHuKaTHBHBIE YHUBEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:

B XoJe oOCyXJeHHUs y4eOHOIro Marepuajia, pe3yabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh HJIEH, HAIICJICHHBIE HA PEIICHUE 3aJayd M TOJJep:KaHUe
0J1aro’KeaaTeaIbHOCTH OOIIEHMS;

COMOCTAaBISAITh CBOU CYXACHUS C CYXACHHSIMHU JPYTHX YYaCTHHUKOB
Juanora, OOHapyXKUBATh Pa3INdue U CXOJICTBO MO3UIINIA;

BBIP@)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCHbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OTBITA
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMaHHON ¥ HHIUBUIYAITHHON
paboThI PU PENICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBI;

NIPUHUMATH eI COBMECTHOW NESTEIbHOCTH, OPTaHU30BBIBATH JCHCTBUS
no e€ JOCTIKCHHIO: PaclpeieNsaTh pOJIH, OOCYXJaTh TMPOIECCH U
PE3yNIBTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOJIBKHUX JIOJICH;
BBITIOJTHSTH CBOIO YacCTh paOOTHI, JOCTUTAs] KAYECTBEHHOTO pe3yiIbTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU YCHAMU
KOMaH/IbI;



OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPUSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeryiasiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranusanus:

BBISIBJISATh MPOOJIEMBl B JKU3HEHHBIX M Y4E€OHBIX CUTYyalHsIX, TPEOYIOMIMX
ISl perieHust GU3NYEeCKUuX 3HaAHM;

OpPUEHTHPOBATBCA B  PA3IMYHBIX MOAXOAAX MPHUHATHS  PELICHUI
(MHOMBUIyallbHOE, TPUHATHE PEIICHHUs B TpyMNe, MPUHATHE pelIeHUuN
TPYIIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7auu WK
IUIaHA MCCIEA0BAaHUSA C YyUYETOM HMEIOUIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH NPEJIaracMbl€ BApUAHThI PEILICHUM;
JieNnaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAJaraTh IJIaH €€ U3MEHEHHUS;
OOBSACHATh NPUYMHBI  JOCTHKEHUS  (HEINOCTH)KEHHs) pPE3yJbTaToB
JeSITEeIBbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nueckoro MCClIeNOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEN;

OLICHUBATHh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYrOTo YeJI0BeKa B X0/ CIIopa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYTrOro;
pU3HABaTh CBOE MPaBO Ha OMMUOKY MPH pelieHn: GU3NUECKUX 3a7a4 WIn
B YTBEPKJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kjaacce mpeIMETHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCTIONIb30BaTh  TOHATHA: (U3UYECKHUEe W  XUMHUYECKHE  SBIICHUA,
HAOJIIOICHNE, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHMIIBI (U3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeulecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHHMYECKOE JBHIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, MPSMOJUHENHOE), TPACKTOpHUS, PaBHOACHCTBYIOIIASA
cuna, nedopmanus (ympyrasi, IJIacTUyecKas), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznuyarh sBiaeHUS (muddys3us, TEIIOBOE IBIKEHHWE YAaCTHI] BEIICCTBA,
paBHOMEpHOE  JBIKEHHE, HEPAaBHOMEPHOE  JIBI)KECHUE,  HWHEpUus,
B3aUMOJICHCTBHE TeEJl, PABHOBECUE TBEPABIX TEH C 3aKPEIUIEHHOW OCHIO
BpalleHus, fiepeaya AaBieHus TBEPIbIMU TEIaMU, KUIKOCTIMU U ra3amu,



aTMoc(pepHOE [aBJIeHUE, IUIAaBaHHE TeJ, MPEBPALIECHUS MEXaHHYECKOU
SHEPIruM) MO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YUYCHHBIX  (PUBMUECKUX  SIBICHUUA B
OKpY)KaloleM MHUpe, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBUKEHUSI C PA3IMUYHBIMU CKOPOCTSAMHU B JKMBOM U HEXKUBOU
NpUPOJE, NCHCTBHE CWIbl TPEHUS B MPUPOAE M TEXHHUKE, BIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHWE PHIO, phlUuarv B
TEJe YeJlOoBeKa, MPU 3TOM MEePEeBOJUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITH CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKU) (PU3UUYECKUX SIBICHUN;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (DU3UUYECKUE SIBJICHUS, HUCIIOJIb3YS
dbu3nveckrue BeIMUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMS, TyTh,
CKOPOCTb, CPEIHASI CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSYKECTH, BEC TEINa,
cujia TpeHus, AaBjeHue (TBEPIOro Tena, KUJKOCTH, Ta3a), BRITAIKUBAIOIIAS
cuia, MEXaHWdeckas padoTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHIIBI,
KOA()(PUIIMEHT TIOJIE3HOTO JEWCTBUS MEXaHU3MOB, KHHETHYECKas |
NMOTCHIIMAIbHAS JHEPrus), NPU ONHCAHUW TIPABUIBHO TPAKTOBATh
(U3UYECKUIM CMBICI UCTIOB3YEMbIX BEJIMUHMH, HX 0003HAYEHUS U €TUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JPYTUMU BEIWYWHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W TPOIECCHI,
UCIIONIB3YSl TIPaBUJIa CIOXKEHUs CUJl (BIOJb OJHOW NIpsMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0yoka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKON
SHEPruu, TpPU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3alUCHIBATh €M0 MATEMATUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3MUECKHUE SBJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBsicHEeHUE u3 1—-2
JIOTUYECKUX IIArOB C OMOpOi Ha 1-2 M3yYEHHBIX CBOMCTBA (M3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7ayd B 1—2 JEHCTBHS, HCMOJB3YSd 3aKOHBI U
dbopMyIbl, cBs3bIBAOIMNE (HU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3aJ1ayyl 3aMMCHIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JIJIsl PEUIEHUs 3aj]ay, OIIEHUBATh PEATUCTUYHOCTh
MOJTYYCHHON (DU3UYECKON BEIIMYNHEI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TOMOITU
¢u3HUeCcKrX METOI0B, B OTMIMCAHUH MCCIICIOBAHUS BBIJCISITH IPOBEPSIEMOE
PeANoIoKEeHUE (TUIOTE3Y), pa3INdaTh U UHTEPIPETUPOBATH MOJTYUEHHBII
pe3yibTaT, HaXOAUTh OIIMOKM B XOJI€ OIbITa, JeiaTh BBIBOJLI IO €r0
pe3yJibTaTam;



NPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PHU3UYECKUX SIBICHUNH WU
(Gu3nIecKUX CBOUCTB TeN: (OPMYITUPOBATH MPOBEPSEMBIC TPEATIOTOKEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, 3aHCHIBATh X0/
OTbITa U (HOPMYITHUPOBATH BHIBOJIBI;

BBITIOJIHATD TPSIMbIE W3MEPEHUS PACCTOSHUS, BPEMEHHM, MAacChl TeJa,
00bEMa, CHIBI M TEMIIEPATypbl C UCIOIH30BAHHEM AaHAJOTOBBIX U
mupoBBIX TPUOOPOB, 3aMUCHIBATh MOKa3aHUS MNPUOOPOB C YYETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUYUHBI OT
JAPYyroil ¢ WCHOJIb30BaHWEM NPSIMBIX H3MEPEHUH (3aBUCUMOCTH TYTH
pPaBHOMEPHO JIBIKYIIETOCS Tela OT BPEMEHH ABMKEHUS TeJla, CUIIbI TPEHUS
CKOJILKEHHUSI OT Beca Tela, KadecTBa OOpabOTKH TMOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMAAN CONPUKOCHOBEHHUS TEJ, CHIIBI
yIPYroCTA OT YIJMHEHHS MPY>KWHBI, BHITAIKUBAIOIMICH CHIIBI OT 00BEMa
NOTpYXKEHHON YacTH Tela W OT IUIOTHOCTH JKUAKOCTHU, €€ He3aBUCHMOCTH
OT TUIOTHOCTH TeJia, OT TJIYOWHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUN
TUTaBaHUsI TE€J, YCJIOBUW paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHWM y4eOHOTO HCCJIEeNOBaHUsS, CcoOOMpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPCHUsI, CIEIys MPEIJIOKEHHOMY IUIaHy, (QUKCHUPOBATH
pe3yabTaThl TMOJYYCHHOH 3aBUCHMOCTH (DM3MUYECKUX BEIMYWH B BHUJIC
NPEJIOKEHHBIX Ta0IUI] U TpadUKOB, NENaTh BBIBOJABI MO pe3yJbTaTaM
UCCJIEIOBAHUS;

IPOBOAUTh KOCBEHHBbIE HM3MEpeHUs (U3MYECKUX BEIUYUH (IIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIIOTO TeJla, CUJIa TPEHUS CKOJIbKEHUS, JIaBJICHUE
BO3/lyXa, BBITAIKUBAIOIIAs CUJIA, JCUCTBYIOIIAas Ha TMOTrpYyXEHHOE B
KUIKOCTh  TeNo, KOAP(UIMEHT TOJE3HOT0  JIEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJEAys MPEUIOKECHHON HWHCTPYKIMU: TPU BBITOJIHEHUH
U3MEpeHU coOupaTh SKCHEPUMEHTAIBbHYI0 YCTAHOBKY U BBIYHCIATH
3HAUYEHHE NCKOMOU BEIMYHHBI;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000opyT0BaHUEM;

yKa3bIBaTh TMPUHIUIBI IEUCTBHUS MPUOOPOB M TEXHHUUYECKHX YCTPOWCTB:
BEChI, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIMUECS COCYIbl, OapoMmeTp,
phIYar, MOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HUX OMUCaHUs (B TOM YHCIE:
HNOJIIMITHAKYA, YCTPOWCTBO BOJOMPOBOJA, THIPABIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEP, MOPIIHEBOH HACOC, APEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOMCTBaX (PM3NUECKUX SIBICHUN U HEOOXOANMBIE (PU3NIECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTH  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
MPAKTHYECKOTO HCIOIB30BaHUS (DM3MUECKHX 3HAHUH B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U



TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
AKOJIOTMYECKOT0 TIOBEICHUSI B OKPYXKAIOUIEH Cpee;

OCYLIECTBJISITh OTOOpP HCTOYHMKOB HH(opmauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOILIUXCS
3HAHUM M TyTEM CpPaBHEHUSA pPA3IUYHBIX HCTOYHUKOB BBLICIATH
uH(pOpMALIMIO, KOTOpasi SABIAETCS MPOTUBOPEUYUBOM WIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
JAUTEpaTypy PU3HUECKOTr0 COACpHKaHUs, CIPABOYHBIE MATEpUaIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHbIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAINKU (HU3UUECKOTO COACpPKAHUS, B TOM
quclie MyOJUYHO JIeNIaTh KPaTKUe COOOIIEHUs O Pe3yJibTaTax MPOEKTOB UIIN
y4eOHBIX UCCIIEIOBAHUMN, MPU ITOM T'PAMOTHO HCIOJIB30BaTh M3YYCHHBIN
NOHSATUMHBIA anmapar Kypca (QU3MKH, CONPOBOXKAATh BBICTYIUICHUE
IIPE3CHTALNEH;

IpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCJIEAOBAHMIA paclpenesnsiTh
00s3aHHOCTH B TpYINIE B COOTBETCTBUM C TOCTaBJICHHBIMHU 3aJadyaMH,
CIeIUTh 3a BBHINOJIHEHUEM IUIaHA JEWCTBUIA, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJAJ B  JEATENIBHOCTb  TIPYMIbI,  BBICTPAUBaTh
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI HHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKHUN 3apsil, FIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JURJIEKTPUKHU, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
paznuyath SABICHUS (TEIJIOBOE PACIIMpPEHHE M C)KaTHhe, TeIvlomnepenaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAHUE, KANMJUISIPHBIC SIBICHUSA, UCIIAPEHHUE,
KOHJICHCAIMs, IUIABIICHHE, KpUCTaM3anusa (OTBEpAEBaHUE), KUIICHHUE,
TeIUIonepe1ada (TeT10NpOBOJHOCT, KOHBEKIIHS, U3IIy4YeHUE),
AJIEKTpU3aus TeJl, B3aUMOJECHCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOIO
TOKAa, KOPOTKOE€ 3aMBIKaHHE, B3aWMMOJCHCTBUE MAarHUTOB, JICVCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 OINHCAaHUK) MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYIECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIC:
MIOBEPXHOCTHOE HATSHKEHUE W KaNWUISIPHBIE SIBIICHUS B IPUPOJE,
KpUCTa/Ulbl B mpupone, uznydeHue ConHua, 3amMep3aHue BOJOEMOB,



MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUYECKHE
ABJICHUS B atMmocdepe, 3JIEeKTPUUYECTBO >KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMJiu, Apend MoI0COB, pOJIb MATHUTHOTO MOJS ISl )KM3HU Ha 3emie,
MOJIAPHOE CHUSHHME, TpPU HSTOM NEPEBOAUTH NPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCNISTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, UCIONIB3YS
(¢u3nueckre BENIMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOThI, yJedbHas TEIIOEMKOCTh BEIIECTBA, yjAeJbHas TEIIoTa
IUTABJICHUS, YJelbHas TeIoTa MnapooOpa3oBaHus, YZAENIbHas TEIUIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAaIIUHbI, OTHOCUTENbHAS BIAXKHOCTb BO3/1yXa, dJIEKTPUUECKUI 3apsij, CUIIa
TOKa, DJEKTPUUYECKOE HaIpSHKEHUE, COMPOTHUBJIICHHE IPOBOJIHUKA,
yJIeTbHOE COMPOTUBIIEHHUE BEIIECTBA, pa00Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpPU ONHCAHUM TMPABUIBHO TPAKTOBATh (PUIUYECKUNH CMBICI
UCIIOJIb3yEeMbIX BETUYMH, 0003HAYEHHUS U €IUHUIBI (PU3UUECKUX BEIUYHH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOLIME JaHHYIO (U3MUYECKYIO0 BEIUYUHY C
JIPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKH H3YYEHHBIX 3aBHCHUMOCTEN
(bu3MUECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBJICHHUS W TMPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKON TEeopuu
CTPOCHHMS BEILECTBA, NMPUHLMUII CYNEPIO3UIUN TMOJied (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Uisl ydacTKa UEIH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €I0 MATEMATUYECKOE BHIPAKECHUE;
OOBSACHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUld MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHOCIIEICTBEHHBIC CBA3HU, CTPOUTH O0BsICHEHUE U3 |—2 JOTHYECKUX
IaroB ¢ omopor Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacuy€THblE 3ajadyud B 2—3 JEHCTBUSA, MCHOJIb3YyS 3aKOHBI M
(GopMmynbl, cBs3bIBaronIMe (U3MYECKUE BEJIWYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3aJlayd 3alUChIBaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX JUISI peUIeHHs] 3aJayd, BBIOMpPATh 3aKOHBI W (POPMYIIHI,
HEoOXoAUMbIE 17l €€ pelIeHHs, NPOBOAMTH pPACUETHl M CpPaBHUBATH
NOJIyY€HHOE 3HaueHue (PU3NUECKON BEJIMUNHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXHO pEUIUTh HIPH HOMOLIU
(¢U3NYEeCKUX METOJOB, HCIIONIb3Yysl OMHMCAHHUE HCCIEIOBAHMS, BBLICIATH
OPOBEPSEMOE NPEIAINOJIOKEHUE, OLEHUBATh IPABWIBHOCTh MOpsAIKa
IIPOBEJICHUS UCCIEA0BAHMS, 1€TaTh BBIBOJIBI;

OPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (U3MUECKUX SBICHUN WU
(pu3HUECKUX CBOMCTB TeJ (KalWUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U



HarpeBaHusi MpPU M3IYUYCHUH OT I1IBETa H3JIy4arollei (morjoimaroniei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMMEPATyphbl KUIKOCTH U
wiomaan €€ TOBEPXHOCTH, DJEKTpU3AIMs Tel M B3aUMOJEHCTBUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJIECUCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOT'O TOJsl Ha NPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
pOBEpsiEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHUS, OMTUCKIBATH XOJI OIBITA U (POPMYJIUPOBATH BHIBO/IBI;
BBITIOJIHSITh MIPSIMbIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBLHON BIAKHOCTH
BO3/lyXa, CHUJIbl TOKa, HAINpPSIKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB M JATYMKOB (DU3WYECKUX BEIUYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yuéTOM 3aJJaHHON a0COIFOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ MCHOJB30BAHHEM TMPSMBIX  HM3MEpEHUuN  (3aBUCHUMOCTD
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TOMNEPEUHOTO
CEUYEHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA NMPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO0 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  MPOBOJIHUKE,
UCCJIEIOBAaHME TMOCJEAOBATEIbHOTO M MapaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIENys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3YNbTATHI TOTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIHI] U TPpaUKOB, 1eTaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHuss (U3NYECKUX BeIMYUH (ylelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE IPOBOJIHHMKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX OMHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TapOBasi TypOMHA, aMIIEpPMETP, BOJIBTMETD,
CUETUMK DIEKTPUUYECKONW DSHEPTHH, DIEKTPOOCBETHTEIBHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBax (DM3WYECKUX SBICHUNA M HEOOXOAMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIbHbIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTellb BHYTPEHHErO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUYECKUX Ienel ¢



MOCIIEOBATENBHBIM U MapaIeIbHBIM COSIMHEHUEM 3JICMEHTOB, pa3inyast
yCIIOBHBIE 0003HAYCHHUS FIEMEHTOB YJIEKTPUIECKUX IICTICH;

OpPUBOAUTH  TMpUMEpPhl  (HAXOAWTH HWHGOPMALMIO O  IpHUMEpax)
MPAaKTHYECKOTO HCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KU3HU 1151 obecriedeHnss 0€30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOITIOCHISI HOPM
HKOJIOTUYECKOTO TMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPXKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUW M NYTEM CpPaBHEHMS
JIOTIOJIHUTEIIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMAIINIO, KOTOPAsI SBIISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUi HAYYHO-TIOMYJSPHYIO
auTeparypy GU3NYECKOTo COCPIKaHUs, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BlaaeTb TNpuéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YHCJIE ITyOJIMYHO MPEICTABIISATE PE3yIbTaThl IPOSKTHON
WM MCCIIE0BATEIBCKON IEITEILHOCTH, ITPH TOM I'PAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

OpU BBIMOJTHEHUH YUYEOHBIX MPOEKTOB W HCCIEAOBAHMM (PUBMUECKUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBINM BKJIAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéTa, MaTepHalibHasg TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHHMYECKOTO ABMKCHHS, Aedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JJIEKTPOMAarHUTHBIC BOJTHBI, IIIKaIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TPSAMOJIWHEHHOE ABWKEHHE, CBOOOITHOE
naJieHrue TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUWXKEHHE (3aTyxarollue u
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE



3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKCHHUE M MPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OEIoro cCBeTa B
CIEKTp M CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHsS CBETA,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIHEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NUECKOE ABICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYHucie (QU3NYCCKUE SBICHUS B TIPUPOJIC:
NPWINBBI U OTJIMBBI, ABMKCHHUE TIaHeT COTHEYHON CHCTEMBI, PEaKTHBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaUONIETOBOIO W  PEHTICHOBCKOTO M3JIyYEHUH, €CTCCTBCHHBIN
PaIMOAKTHBHBIN (OH, KOCMHYECKHE JIYYH, DPAJTUOAKTUBHOE H3IIYUCHHEC
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTH IMPAKTUYCCKYIO 3a7adyy B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKW) (HU3HMUCCKUX
SIBJICHU;

OIKMCHIBATh M3YyYCHHBIC CBOMCTBA Tel M (DU3MUYCCKHUE SIBJICHHS, UCIIOIb3YS
dusznueckre BETWYMHBI (CpEIHSAS W MTHOBCHHAas CKOPOCTh Teja IpH
HEPAaBHOMEPHOM JIBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMITYJIbC Tella, WMITYJIbC CHJIBI,
MexaHuueckass padoTa MU MOIIHOCTh, TMOTEHIMAJIbHAs JHEPrusi Tea,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS YHEPIHsl CHKAToU
PYXUHBI, KHHETUYECKasi SHEPT U, OJTHAS MEXaHUUECKasi SHEPTHs, IEPUO/]T
U 4YacToTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKa3aTeldb MPEIOMJICHUS Cpelbl), TpU OMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003Ha4YCHUSI W E€IUHUIBI (U3WYECKUX BEIIMYMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMHU BEJIMYMHAMU,
CTpOUTH TpahMKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SBICHHUS W TPOIECCHI,
UCTIONIb3Ys 3aKOH COXPAaHEHHS YHEPTuH, 3aKOH BCEMHUPHOTO TSATOTEHUS,
NPUHIAIT  CYNEPNO3UIIUA CHUJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwmes,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIhCa, 3aKOHBI OTPKCHUS U
NIPEJTIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO W MAacCCOBOTO YHCEI
NP SIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATH €T0 MATEMATHIECKOE BHIPAXKCHUE;

OOBSCHATh (PU3NUYECKHE TPOIECCHI M CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTHKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHISCKUX



1aroB ¢ Omnopod Ha 2—-3 U3Yy4YEHHBIX CBOWCTBA (PUBMYECKUX SIBICHHH,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3a/1a4u (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U POPMYIIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIW3a yCJIOBUS 3aJ]a4M 3alKChIBATh KPATKOE YCIOBHE, BBISBISATH
HEJOCTAIOIIME WM U30BITOYHbIE JAaHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIBL,
HEOOXOJMMBbIE Il pELIeHUs, NPOBOAUTH pacuy€Tbl M OLCHUBATH
PEANMCTUYHOCTH MOJYYEHHOTO 3HAUEHUS (PU3NYECKOI BEITUYUHBI;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEUTh NpH HOMOUIU
(Gu3MUeCKX METO/OB, HCIOJb3Yysl ONHCAHHE HCCIEI0BAHUSA, BbIICISThH
OpoBepsieMOe  TPEJINONIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAKA
IOPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABL, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUM U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecKkrx CBOWCTB Tell (M3yyeHUE BTOpOro 3akoHa HpioToHa, 3akoHa
COXpaHEHUS] DHEPTuH, 3aBUCUMOCTb IepuoAa KoJeOaHUW MPY>KUHHOTO
MasTHUKA OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTBH OT
aAMIUTUTY/Bl MAJIbIX KOJICOAHUM, MPSIMOJIIMHEHHOE pacpOCTpaHEHUE CBETa,
pasnokeHue OeNoro cCBeTa B CHEKTpP, M3YyYEHUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs IMpeaMeTa B coOHparolen
JWH3€, HaOJIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOSITEILHO ~ COOMpaTh yCTAaHOBKY U3 M30bITOYHOro Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3ybTaThl, POPMYIUPOBATH
BBIBOJIbI;

IPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 NPSIMBIX U3MEPEHUM, OIpenessis
CpeqHee 3HAaYeHHE HU3MepseMoll BenuuuHbl ((POKYCHOE paccTOsHUE
cobuparorieli JIMH3bI), OOOCHOBBIBaTH BBHIOOp crmoco0a H3MEpeHUs
(u3MepuTenbHOTO Mpubdopa);

IOPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCTOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITYTH OT BpEMEHH NPU
PaBHOYCKOPEHHOM JIBJKEHUM ©O€3 HaudaJbHOW CKOPOCTH, Iepuoja
KoJIeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaK€HUsl CBETa OT yrjia NaJeHUs W yria NpeJoMJIEHUs OT yria
HajieHus1): IUJIaHUPOBAaTh HCCIIEJOBAaHHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IOJYYEHHOH  3aBUCUMOCTHU
¢u3nyecKkux BENIWYMH B BHUJAE TaOnMIl U TpaduUKOB, JENaTh BBIBOJABI IO
pe3ysIbTaTaM UCCIIEIOBAHUS;

OPOBOJIUTh KOCBEHHBIE W3MEpPEHHs] (PU3NYECKUX BEIUUYMH (CpeaHss
CKOPOCTb ¥ YCKOPEHHE Te€JIa IPU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE
CBOOOJHOTO TMaJeHus, JKECTKOCTb MPYXKHUHBI, KOIQPHUIMEHT TpeHUs
CKOJIB)KEHHMSI, MEXaHW4yeckas padoTa M MOUIHOCTb, 4YacTOTa WU IEPUOJ
KOJIEOaHU MaTeMaTHYeCKOro M MPYKUHHOIO MAasSTHHKOB, ONTHYECKas
cuia coOuparoniedl JUH3bI, PaJAUOAKTUBHBIA (POH): IUJIAHHUPOBATH



U3MEpEeHHsI, COOMpaTh OJKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBITIOJHATH
W3MEpEHHs, CIeAysl MPEeAoKEHHOW WHCTPYKIWHU, BBIYUCIATH 3HAUCHUE
BEJIMYUHBI U aHATM3UPOBAThH TOJTYyUYEHHBIC PE3YIbTAThl C YUETOM 3aJaHHON
[IOIPEIIHOCTH U3MEPEHUN;

coOJ01aTh NpaBUila TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (QU3UYECKUX MOJIEIICH:
MaTepHuajibHas TOYKa, Aa0COJIOTHO TBEPIOE TENO, TOUYEYHBIM HCTOYHHUK
CBETAa, JIy4, TOHKAs JIMH3a, TUTAaHEeTapHAasi MOJIENb aTOMa, HYKJIIOHHAsI MOJIEITh
aTOMHOTO SJIpa;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmMUcaHUs (B TOM YHCIE:
CIUJIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMEepHCcKom, ¢oToanmnapar, ONTUYECKHE CBETOBOIBI,
CHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOMCTBaX (PU3MUYECKHX SIBICHHA ¥  HEOOXOmuMble  (U3HYECKUE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMATHYHBIC PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, U3MEPUTENIBHBIX PUOOPOB M TEXHOJIOTHUECKUX MPOIECCOB MPHU
peIIeHNH  Y4eOHO-TIPAKTUYECKUX  3a7ad, OINTHYECKHE CXEMBbI JJIA
MOCTPOCHHMS N300paKEHUH B MJIOCKOM 3€pKajie U cCOOMparomiei JInH3e;
OPUBOJIUTHL  TpUMEphl  (HaXoauTh  HWHGOOpPMAIUMI0O O  MpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C IPUOOpaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKPY KaIOIEl Ccpejie;

OCYIIECTBIIATh TMOUCK HHPOpMAIUU (HU3NYECKOTO COACPKAHHUSI B
WNuTepHere, caMoCTOSITENBHO (OPMYIUPYS MOUCKOBBIN 3aMpPOC, HaXOIUTh
MyTU OMpEeNeNIeHUs: TOCTOBEPHOCTH MOJYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIIUXCS 3HAHUW U JOTIOTHUTENbHBIX HCTOYHHKOB;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTeparypy GU3NYECKOro CoAep KaHMs, CIPABOYHBIE MATEPHAIIbI, PECYPCHI
cetu VIHTepHer, BiaAeTh MpUEMAMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
UHPOpMAIMK M3 HECKOJBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3YJIbTAaThl MPOSKTHON UM MUCCIE0BATENbCKON
ACSTeNbHOCTH, TPU OTOM TIPaMOTHO  HCIOJNb30BAaTh  M3YYCHHBIN
NOHSITHIHBIA ammapaT W3y4aeMoro paszzena (U3NKH W COMPOBOXKIATH
BBICTYIIJICHUE TMPE3CHTAME C Y4YETOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoanyecTBO yacoB 3J’[eKTp0HHbIe
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n IPOrpaMMmbl Beero Kontpoabnbie | IpakTuueckue | ogpazoparensubie
padoTsbI padoThI pecypeb
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
11 Du3nka - Hayka O HpHpOJe 2 https://m.edso0o.ru/7f416194
bu6moreka [IOK
1.2 PH3HICCKUE BETUIHHEL 2 1 https://m.edso00.ru/7f416194
N bu6moreka [IOK
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [IOK
2.1 Crpoenue semecTsa 1 https://m.eds00.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 2 1 bubnuoreka [JOK
' BeIlleCTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 https://m.eds0o.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
31 Mexanuteckoe npiienne 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, macca, MI0THOCTh 4 1 Bubmorexa LJOK

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



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

bubnuoreka [IOK

3.3 Crna. Buger cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
i
R Kbl i ; Bumoress LOK
' P > L https://m.eds00.ru/7f416194
razamu
bu6mmoreka [{OK
4.2 JlasnieHne xuKocTH S https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 ATMOC(hEpHOE JaBIeHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE JKUJIKOCTHU U Ta3a Ha 7 3 bubnuotexa [JOK
' MOTPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
51 PaGora 1 MomEOCTS 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 IIpocTrie MexaHHIMEI 5 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.3 Mexanmaeckas sHepruA 4 1 https://m.eds00.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



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

8 KUVIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
} NpPOrpaMmsI Beero Konrpoaenreie | IIpakTiieckue | ogpazoparennubie
padoTsbI padoThI pecypebl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuorexa [JOK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
12 Ternopie mporeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DuekTpuvyecKkue ¥ MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsIbl. 3apSKECHHbIC 7 1 bubnuoreka [IOK
' TeJIa M UX B3aUMOIENCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarsuTHbIe ABICHHS 6 1 15 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 DICKTPOMATHHTHAS HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 145
I[TPOTPAMME '



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

9 KUIIACC

KoaudecTBo 4acoB

DJIEeKTPOHHbIE
No n/m HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
° IIporpamMmsl Beero Konrtposbnsie | IIpakTnyeckue 00pa3oBaTelbHbIE
padoTsbI padoThI pecypebl
Paszjnen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 7 1 bubmmoreka [{OK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
12 Bsaumoneiicraue Ten 16 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axommI coXpaneHus 8 25 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 31
Pa3nen 2. Mexanuveckue KoJ1e0aHUSA U BOJTHBI
bu6mmoreka [IOK
2.1 Mexanmaeckue Konebanms > 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKue BOJTHBI. 3BYK 6 1 2,5 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 11
Pa3pnen 3. DileKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 3 1 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 3

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 1 bubmorera [JOK
' https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 4 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 2 1 https://m.edso.ru/7f41ada6
Hroro no pazgeny 12
Pazgea S. KBanTOBbBIE SIBJICHUS
5.1 Hcnyckanve v NOrIOMEHNE CBETa aTOMOM 2 bubmrorexa [JOK
' https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 CTpoenme atomnoro snpa > https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 Fnepubie peaxiuu 6 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 11
OBIIEE KOJIMYECTBO YACOB I10 68 16

I[TPOTPAMME



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




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCI10JIb30BATb U3YYCHHBIC ITOHATUS

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha
OCHOBC OITBITOB, JECMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘I€CKOC SABJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3UUECKUX SIBICHUH B
OKpY’KaIOIlleM MHpE, B TOM uucie GU3NYECKUE SIBICHUS B IIPUPO/IE,
[P 3TOM MEPEBOANUTD NMPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh
CYILIECTBEHHbIE CBOICTBA (ITPU3HAKU) PU3NYECKUX SBJICHUI

1.4

OTIMCHIBATh M3y4YCHHBIC CBOWMCTBA Tel W (DU3MUYECKUE SBJIICHWS,
WCTIOJIB3YS  (DM3WYECKHE BEIIMYMHBI, IMPU OIHMCAHUU IPABWILHO
TPAKTOBaTh (DU3WYECKUNA CMBICT WCIHOJIB3YEMBIX BEIUYHH, WX
0003HAYCHHUS] W CIUHUIBI (U3NYCCKUX BEJIWYUH, HAXOIHUTh
(GOpMyITBI, CBSI3BIBAIOIINE JIAHHYIO (PU3WYCCKYIO BEIHYUHY C
JIPYTUMH BETMYUHAMH, CTPOUTH IPaUKK N3yICHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKHE SBJICHUS U MPOLIECCHI,
UCIIOJIb3YSl M3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe
BbIpA)KEHUE

1.6

00BACHATH (PU3UYECKUE SBJICHHUS, MPOIIECCH] U CBOMCTBA Tell, B TOM
Yyluclie MU B KOHTEKCTE CHUTyallil MPaKkTUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBISBJISTh MNPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHMEe M3 | — 2 JOrMYecKWx IaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOICTBa (PU3MYECKUX SIBICHHUH, (DU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pemats pacyéTHbIe 33a4u B 1 — 2 neicTBUS, UCHOJB3Ys 3aKOHBI U
dopMynbl, cBsi3bIBatOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE
aHaJlM3a YCIIOBUSA  3aJlaud  3alHChiBaTh  KpaTKOe  YCIOBUE,
MOJICTAaBIATh (U3UYECKUE BEIMYMHBI B (OPMYIBI U TMPOBOIUTH
pacuéThl, HAXOAUTh CIPABOYHBIC JaHHbIE, HEOOXOIUMBIC IS
pelieHus  3aJay, OICHMBATh  PEATHCTUYHOCTh  IOJTY4YEHHOM
bu3nyecKoil BETUIHHBI

1.8

pacrio3HaBaTh NMPOOJIEMbl, KOTOPbIE MOXHO PEUIMTh NMPH MOMOIIH
¢u3MUecKuX METOJOB, B OIHCAHUU MCCIEIOBAHUS BBIJIENATH
OpoBepseMOe  MpEArNoJiokeHre  (TUNOTe3y),  pa3iuyarb |
UHTEPIPETHPOBATh MOJYYCHHbIH pe3ynbTaT, HaXOAUTh OIIMOKH B
XOJI€ OTIBITA, JAEJIaTh BBIBOJIBI IO €T0 PE3yIbTaTaM

1.9

IOPOBOJUTH OMNBITH 1O HAOMIOJCHUI0 (U3NYECKUX SBICHUM WIN
¢u3uueckux  CBOMCTB  Ted:  (opMyaupoBaTh  IpoBepsieMble




OPENOI0KEeHUs,, COOMpaTh YCTAHOBKY M3  MPEIOKEHHOTO
000pyIOBaHUs, 3aIMCHIBATH X0/ OTBITA U (OPMYIHUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TPSIMbIEe U3MEPEHUS C UCIOJIb30BaHUEM aHAJOTOBBIX U
U(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB € yUETOM
3aJJaHHOHM a0COJIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

NPOBOJUTHh HCCIIECOBAaHUE 3aBHCUMOCTH OIHOW  (PH3HUECKOM
BEJIMYMHBI OT JAPYroMl C HCHOJBb30BAHUEM MPSAMBIX H3MEPEHUIH,
y4acTBOBATh B IUIAHUPOBAHHH y4eOHOTO HWCCIIECAOBAHMS, COOMPAThH
YCTaHOBKY U BBINOJHATh HM3MEPEHHUS, CJIEAys MPEAJOKEHHOMY
wiaHy, (UKCUPOBAaTh pPE3yJIbTaThl MOJYYCHHOH 3aBUCHMOCTH
(¢u3NYeCKUX BEIUYMH B BUJE MPEAJIOKEHHBIX TaONMIl U rpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS

1.12

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (U3MUYECKUX BEITUYHH, CIEHYS
MPEUIOKEHHON  HMHCTPYKIIMU: TPU  BBINOJHEHUH U3MEPEHUN
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYUCIISITH 3HAUCHHUE
MCKOMOM BEITWYHNHEBI

1.13

coOnroAaTh MpaBujia TEXHUKH Oe30macHOCTH TMpu pabore ¢
71a00paTOPHBIM 000PYIOBAaHUEM

1.14

yKa3blBaTh MPHUHIMNBI JEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBI0 MX OINHCaHUS,
WCIONIb3YS 3HAHMS O CBOMCTBAX (PHU3MYECKUX SBIEHUH U
HE0OXoAuMBbIC (PH3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOANTH TPHUMEPH (HAXOMUTh HHPOPMALMIO O TPUMEPaXx)
NPaKTUYECKOTO  KCIIOJIb30BaHMS  (PU3MYECKMX ~ 3HAHWHA B
MOBCETHEBHOM KW3HM Ui oOecriedeHuss Oe30MacHOCTH TIpH
oOpamieHnn ¢ mnpubopaMH ¥ TEXHUYECKHMMH YCTPONCTBAMH,
COXpaHEHHs 3J0POBbS M COONIOJCHUS HOPM 3KOJOTHYECKOTO
TIOBEJICHUS B OKPYIKAIOIIeHl cpejie

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHGOpMaIuu B cetu MHTEepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HAaHUW M MyTEM CPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTISAITE MHGOPMAIMIO, KOTOPAasl SBJISETCS MPOTUBOPEUMBOMN HITN
MOJKET ObITh HEIOCTOBEPHOM

1.17

HCII0Ib30BaTh npu BBIIOJTHEHUH y4eOHBIX 3aJaHui
HAyYHOTIOMYJISIPHYIO ~ JIUTEpaTtypy (U3HUECKOTO  COJEep)KaHus,
CIpaBOYHBIE MaTepualbl, pecypchl ceTH UHTepHET, BIaIeTh
npuéMaMu KOHCITEKTUPOBAHMS TEKCTA, npeoOpa3oBaHus
uH($OpPMAIIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYT'YIO

1.18

C03/1aBaTh COOCTBEHHBIE KpATKHE MMCbMEHHbBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(popMalMu (pu3nyeckoro
CoJIepKaHus, B TOM YUCIIe MyOJIMYHO JeNaTh KPaTKue COOOLIEHHsS O
pe3ynbTaTaXx HpPOEKTOB WM Y4EOHBIX HCCIEAOBAaHHUM, HpU 3TOM
IPaMOTHO HCHOJIb30BaTh M3YyYEHHbIN MOHATHHMHBIA ammapaT Kypca
(GHU3UKH, COPOBOXKIAThH BHICTYINICHHE MTPE3eHTAIleH

1.19

npu BBITNIOJTHCHU y‘IC6HBIX IMPOCKTOB )51 HCCIIeJ0BaHMUI
pacnupeacisiTb 0053aHHOCTH B rpymme B  COOTBETCTBUHU C
IMOCTAaBJICHHBIMU 3aJadaMM, CJICOIUTb 3a BbIIIOJHCHHCM IIJIaHa
ﬂCﬁCTBHﬁ, aJICKBATHO OLICHUBATb COOCTBEHHBII BKJIaJg B




JeATEIbHOCTD TPYILIBL, BBICTPAUBaTh KOMMYHHUKAaTHBHOE
B3aUMOJCHCTBUE, YYUTHIBASI MHCHHUE OKPYKAIOILMX

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘I€CKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHUX SIBICHUH B
OKpPYKaIOIlleM MHpE, B TOM uucie GU3NUYECKUE SBJICHUS B IPUPO/IE,
IIPU 3TOM MEPEBOANUTDH NMPAKTUUYECKYIO 33/1a4y B YU€OHYIO, BbLIEIATh
CYLIECTBEHHbIE CBOICTBA (IIPU3HAKU) PU3NYECKUX SBJICHUI

1.4

OTIMCHIBATh WM3y4YCHHBIC CBOWCTBA Tel W (DU3MUECKUE SBIICHHS,
WCTIOJIB3YS  (PM3WYECKHWE BEIMYMHBI, IMPU OIHCAHUU IPABWILHO
TPaKTOBaTh  (PU3WYECKHA  CMBICI  WCIOJB3yeMBIX  BEJIHYHH,
0003HAYCHHUSI W CIUHUIBI (U3NYCCKUX BEJIMYUH, HAXOIUTh
(GOpMyITBI, CBSI3BIBAIOIINE JIAHHYIO (PU3WYCCKYIO BEIHUYUHY C
JNPYTUMH BEJTMYHMHAMH, CTPOUTH I'papUKH H3yICHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE SBJICHUS U MPOLECCHI,
UCIIOJIb3YSl M3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyTUpPOBKY 3aKoHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe
BBIpAKEHUE

1.6

O0OBSICHATH (PU3UYECKHE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYyallMil TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh TPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHUE U3
1 — 2 joruyeckux maroB ¢ MOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA
bU3NYECKUX SABJICHHUH, (GU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemiath pacuéTHble 3a7aud B 2 — 3 JIEHCTBUS, UCIIONb3YS 3aKOHBI U
dopMynbl, cBsi3bIBatOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBISBISATH
HEJOCTAaTOK JaHHBIX JJIs PEIIeHUs 3a/layd, BBIOMPATh 3aKOHBI U
dbopMynbl, HEOOXOaUMBIE Al €€ PelIeHHs, TPOBOAUTh PACUYETHI U
CpaBHHMBAaTh IMOJyU€HHOE 3HAueHUE (PUIUUYECKONW BEIMYUHBI C
U3BECTHBIMU JIAHHBIMH

1.8

paciIo3HaBaThb HpO6J'ICMbI, KOTOPBIC MOXXHO PCIIMTL IIPH IIOMOIIKU
(I)I/I3I/I‘IeCKI/IX MCTOJAOB, HUCIIOJIB3yA  OIMMCAHUC HCCICAOBAHUA,
BBIACIIATH MIPOBEPACMOC NMPCAIIOJIOKECHUEC, OLICHUBATL IMTPAaBUJIBHOCTD
NnopsAAKa IMpOBCACHU A UCCIICAOBAHUS, NCTIATh BHIBO/IbI

1.9

IPOBOJUTH OMNBITH 1O HAOMIOJCHUI0 (U3NYECKUX SBICHUM WIN
¢usnueckux  CBOMCTB  Ted:  (opMynaMpoBaTh  IpoBepseMble
OpPENoNI0oKEeHUs,, COOMpaTh YCTAaHOBKY M3  MPEUIOKEHHOTO
000pyJIOBaHUs1, OMUCHIBATH X0 OTIbITa U (POPMYIIUPOBATH BHIBOIbI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHUA C HCIIOJIb30BAHUCM AHAJIOT'OBBIX
HpI/IGOpOB n  JaTYHUKOB (I)I/IBI/I‘-ICCKI/IX BCJINYNH, CpPaBHHUBATH




pe3ynbTaThl M3MEpPEHUH ¢ y4€ToM 3aJlaHHOW  aOCOFOTHOMU
IHOTPENTHOCTH

1.11

IOPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTH OJHOW  (PH3HUECKOM
BEJIMYUHBl OT JPYIOM C HCIOJIB30BAHUEM IIPSMBIX H3MEPECHHM:
IUTAHUPOBATh HCCIIEJJOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHUus, CleAysd TMpeUIOKEHHOMY IUlaHy, (PUKCHpOBaTh
Pe3yabTaThl MOTYYEHHON 3aBUCHMOCTH B BUJE TaOIUI] U IpadUKOB,
JIeJIaTh BBIBOJBI IO PE3YJIHTATAM MCCIICIOBAHHUS

1.12

IOPOBOJUTH  KOCBEHHBIE HM3MEpeHHs]  (U3NYECKUX  BEIWYHH:
IUIAHUPOBAaThb ~ U3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIbHYIO
YCTaHOBKY, Cleaysl MpEeMIOKEHHON WHCTPYKIUH, W BBIYUCITH
3HA4YECHHE BEITMYHUHBI

1.13

coOnroAaTh MpaBuila TEXHUKM Oe30macHOCTH TMpu paboTe ¢
71a00PaTOPHBIM 000PYJOBAaHUEM

1.14

XapaKTepU30BaTh MPUHLMIIBI JIEHCTBUS H3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha UX OINMCAHMS, UCIOJIb3Ys
3HaHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUH U HEOOXOAUMbIE
buznyeckue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh NPOCTHIC TEXHUYCCKHUE yCTpOﬁCTBa N USMCPUTCIIbHBIC
HpI/I60pI)I 0 CX€MaM M CXEMATUYHBIM pHUCYHKaM, COCTaBJIATh CXEMBI
OJICKTPUYCCKUX ueneﬁ C IMOCJICAOBATCIbHBIM W IapaJlJICIbHBIM
COCAMHCHUEM DJJICMCHTOB, pa3jn4dasd YCIIOBHBIC 0003HaYEHUS
OJICMCHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

NPUBOAUTE TPUMEPH (HAXOAUTh HWH(POpPMAIUIO O TMPUMEPaXx)
NPaKTUYECKOTO  KCIIOJIb30BaHMS  (PU3MYECKMX ~ 3HAHWHA B
MOBCETHEBHOM KW3HM Ui oOecriedeHuss Oe30MacHOCTH TIpH
oOpamieHnn ¢ mnpubopaMH ¥ TEXHUYECKHMMH YCTPONCTBAMH,
COXpaHEHHS 3J0POBbS M COONIIOJCHUS HOPM 3KOJOTHYECKOTO
TIOBEJICHUS B OKPYIKAIOIIeHl cpejie

1.17

OCYILIECTBIISITh MOUCK HH(pOpManuu (U3NYECKOTO COJEPKaHUS B
cetu VIHTepHET, Ha OCHOBE UMEIOIIMXCS 3HAHUI U TyTEM CpaBHEHUS
JOTIOTHUTEIBHBIX MCTOYHUKOB BBIICNIATh MHPOPMALHIO, KOTOpas
SBIIIETCS. TPOTUBOPEUUBOM MIIH MOXKET OBITH HEJIOCTOBEPHOM

1.18

UCIIOJIb30BaTh TMPH BBHINOJHEHUH Y4YeOHBIX 3aJaHUN HAy4HO-
HNOMYJISIPHYIO JTUTEPATypy (PU3MUECKOro cojaepikKaHus, CIpPaBOYHbBIE
MaTepuainbl, pecypcbl cetn HHTepHeT; BiaaeTe npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(GOPMAIIUU U3 OJTHOMN
3HAKOBOW CHUCTEMBI B JPYTYIO

1.19

co3maBaTh COOCTBEHHBIC IHUCHMEHHbIE M  KPAaTKHE  YCTHBIC
coobmienus, o0o0mas nHGOpPMAIMIO U3 HECKOIbKUX HCTOYHUKOB
(U3UIECKOTO COJCPIKaHUS, B TOM YHCIIC MYOJUYHO IMPEICTABIISATH
pe3yNbTaThl MPOCKTHOM WIIM HCCIIEIOBATEbCKOM ICITEIIBHOCTH, TIPH
9TOM TPAMOTHO HCIIOJIb30BaTh M3YUCHHBIN TMOHSTHWHBIA ammapar
Kypca GH3HKH, COMPOBOXK/IATh BBICTYIIJICHHE TIPE3CHTAIHEH

1.20

ITPU BBITIOJIHCHUHN y‘Ie6HBIX IMPOCKTOB U HCCIeI0BaHUMN (I)I/IBI/ILIGCKI/IX
IMpOoHeCCOB pacCIpeaciiaThb 00513aHHOCTHU B Tpynme B COOTBETCTBUHA C
IMOCTAaBJICHHBIMU 3aJadaMM, CJICOIUTb 3a BbIIIOJHCHHCM IIJIaHa
JIencTBui n KOPPCKTHUPOBATH €ro, aICKBaTHO OLICHUBATh
COOCTBEHHBIM BKJIal B JCATCIBbHOCTH TPYIIIbI, BBICTPAUBATH




KOMMYHUKATUBHOC B3aI/IMOIIeI\/JICTBI/I€, MMPOsABJIAA TOTOBHOCTbH
paspemarb KOHMIUKTHI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCI10JIb30BATb U3YYCHHBIC ITOHATUS

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘I€CKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHUX SIBICHUH B
OKpYKaIOIlleM MHpE, B TOM uucie GU3NYECKUe SBJIEHUS B IPUPO/IE,
IIPU 3TOM MEPEBOANUTD NMPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh
CYLIECTBEHHbIE CBOICTBA (IIPU3HAKU) PU3NYECKUX SBJICHUI

1.4

OTIMCHIBATh WM3y4YCHHBIC CBOWCTBA Tel W (DU3MUECKUE SBIICHHS,
WCTIOJIB3YS  (PM3WYECKHWE BEIMYMHBI, IMPU OIHCAHUU IPABWILHO
TPaKTOBaTh  (PU3UYECKHA  CMBICI  HCIOJB3YeMBIX  BEIUYHH,
0003HAYCHHUS] W CIUHUIBI (U3NYCCKUX BEJIMYUH, HAXOIHUTh
(GOpMyITBI, CBSI3BIBAIOIINE JIAHHYIO (PU3WYCCKYIO BEIHUYUHY C
JNPYTUMH BEJTMYHMHAMH, CTPOUTH I'papUKH H3yICHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE SBJICHUS U MPOLECCHI,
UCIIOJIb3YSl M3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyTUpPOBKY 3aKoHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe
BBIpAKEHUE

1.6

O0OBSICHATH (PU3UYECKHE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYyallMil TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh TPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHUE U3
2 — 3 JIOTMYECKHX IIaroB ¢ MOMOIIbI0 2 — 3 M3YYECHHBIX CBOMCTBA
bU3NYECKUX SABJICHHUH, (GU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemath pacu€rHble 3a7ayu (omuparoniyuecss Ha cucreMy u3 2 — 3
ypaBHEHUI), HCHOJB3yd 3aKOHbI U (QOPMYINBI, CBA3BIBAIOIINE
¢usznyeckue BENMYMHBI: HA OCHOBE aHajM3a YCIOBHUS 3aJaud
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEAOCTAIONINE WU
U30BITOYHBIE TAHHBIC, BBIOUPATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHUs, MPOBOAUTH PAcUEThl U OIECHUBATh PEATUCTUYHOCTH
MOJIYYEHHOTO 3HaUYCHUs (PU3MUECKON BEIUYUHBI

1.8

pacCiio3HaBaThb HpO6J'ICMBI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(I)I/I3I/I‘leCKI/IX MCETOHOB, UCIIOJIb3Ys OIMTMCAHNEC UCCIICAOBAHUS, BBIACIIAATH
MIPOBEPACMOC MPCANOJIOKCHUC, OLCHUBATL IMPABUIJIBHOCTL IMOPAAKaA
IMPOBCACHUA HUCCICA0BaHUA, [ACJIAaTb BbIBOAbI, HWHTCPIIPCTUPOBATH
PE3YyIbTaThl Ha6HIOI[eHHI>'I M OITIBITOB

1.9

IPOBOJUTH OMNBITH 1O HAOMIOJCHUI0 (U3NYECKUX SBICHUM WIN
(Gu3MUecKuX CBONUCTB TeJ: CAMOCTOATEIBHO COOMpATh YCTaHOBKY M3
U30BITOYHOTO HabOpa 000pPyIOBaHMsI, OMUCHIBATH XOJ OIBITa U €T0
pe3yabTaThl, GOPMYIHPOBATH BBIBOIbI




1.10

OPOBOJUTH TP HEOOXOTUMOCTH CEpPHUI0 TPSAMBIX H3MEPEHUH,
OTpeensisi CpelHee 3HaueHHEe HM3MepseMod BeluuuHbl ((PoKycHOE
paccrosiHue coOuparomiei JTUH3bI), 000CHOBBIBATh BBIOOp Criocoba
u3MepeHus (M3MEPUTEIHHOTO PHOOpa)

1.11

MPOBOJIUTh HCCJICAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH C
WCIIOJIb30BAHUEM IPSAMBIX U3MEPEHUI: TUIaHUPOBATH UCCIEA0BAHHUE,
CaMOCTOSITEIBHO COOMPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIUYMH B BHJIC TaOIUIH
rpaduKoB, JIEJIaTh BBIBOJIBI IT0 PE3yJIbTaTaM MCCIICIOBAHHUS

1.12

IOPOBOJIUTH  KOCBEHHBIE HM3MEpeHHs]  (U3NYECKUX  BEIWYHH:
IUIAHUPOBAaThb ~ W3MEpPEHHs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh HW3MEPEHMS, CIEAys MPEeIIOKEHHON
WHCTPYKIUY, BBIYMCIATH 3HAYCHHWE BEJIMYMHBI M AHAIW3UPOBATH
IIOJIy4EHHBIE PE3yJAbTaTbl € YYETOM 3aJaHHOW MOTPEHIHOCTH
M3MEPEHUIN

1.13

coOnroAaTh mMpaBujla TEXHUKH Oe30macHOCTH TMpu paboTe ¢
71a00pPaTOPHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJEINEH:
MarepuaigbHas TOYyka, aOCONIOTHO TBEPAOE TENO, TOUYECUHBIN
HWCTOYHHUK CBETA, JIyd, TOHKas JINH3a, IJIaHETapHasi MOJENb aToMa,
HYKJIOHHAs1 MOJIEJIb ATOMHOTO SIIpa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONMOPOW Ha WX OIHMCAHWS, WCIOJb3Ys
3HAHUS O CBOMCTBaX (U3MYECKHX SIBICHUA W HEOOXOJUMEIC
(bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH HM3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEPHUTENbHBIX  OpUOOPOB U
TEXHOJIOTMYECKHUX MPOLECCOB MPH PEHICHUH Y4eOHO-TIPAKTUYECKUX
3a/1a4, ONITUYECKHE CXEMBI JIJISl TIOCTPOESHUS U300paKEHUI B TNIOCKOM
3epKajie ¥ coouparoniei JuH3e

1.17

OPUBOJUTH TpUMEPbl (HAXOAUTh HUHGOPMALUIO O MPUMEPAX)
NPAKTHYECKOTO  HCIIOJIb30BaHHUS  (U3MYECKMX  3HAHMM B
MOBCEIHEBHON JKM3HM Juis oOecredeHus O€30MacHOCTH IpHU
oOpamieHud ¢ nOpubopaMu U TEXHUUYECKHMMH YCTPONCTBaMH,
COXPAaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJOTUYECKOTO
MOBEJ/ICHUS B OKPYXKAIOIIeH cpenie

1.18

OCYILIECTBIISATh MOUCK HH(pOpManuu (U3NYECKOTO COJEPKaHUS B
cetu MHTepHET, caMOCTOSITEN HO (GOPMYIUPYsl MOMCKOBBIN 3ampoc,
HAaXOAWTh TMYTH OMNpEAETCHUS JOCTOBEPHOCTH  IOJIY4EHHOM
uH(GOpPMAIIMM HAa OCHOBE UMEIONINXCS 3HAHUN M JOMOJHUTEIbHBIX
HMCTOYHHKOB

1.19

UCNOJIb30BaTh MPU BBHIMOJHEHUM YYeOHBIX 3aJaHuil Hay4dHO-
HOMYJSIPHYIO JIUTEPaTypy (PU3NYECKOTO COJIEp KaHUs, CIPaBOYHBIE
MaTtepuainsl, pecypcbl cetn MHTepHer; BiazeTe npuémamu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpazoBaHus HH(OPMAIK U3 OTHOM
3HAKOBOW CHUCTEMBI B APYT'YIO

1.20

CO31aBaThb COOCTBEHHBIE IMHCHMEHHBIE H YCTHBIC COOGH.[GHI/IH Ha
OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBKHX HCTOYHHKOB (1)I/I3I/IHGCKOFO
COJCpIKaHu, HY6J'II/IHHO MMPEACTABJIATH PC3YJILTATEL HpOGKTHOﬁ NI




UCCIIEIOBATEIILCKOM  NIE€ATEIBHOCTH, IIPU  3TOM  I'PaMOTHO
UCIIO/b30BAaTh MW3YYECHHBIM IOHATUMHBIM anmapar H3y4aeMoro
pa3aena (U3MKA U CONPOBOXKAATH BBICTYIUICHUE IPE3CHTALUCH C
y4€TOM 0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IIPH BBITIOJTHCHUN YUEOHBIX TIPOCKTOB U MCCIICIOBAHUN (DU3HUSCKUX
IPOIIECCOB paCIpesesiATh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJIEHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILUIaHA
JEUCTBUA M  KOPPEKTUPOBaTh  €ro, aJEeKBATHO OLICHUBATH
COOCTBEHHBIM BKJIAJ B JCSATECIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKATUBHOE€  B3aUMOJICMCTBUE, TMPOSBIAS  TOTOBHOCTH
paspeniaTtb KOH(DIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kox
pasjaeia

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUU OKPYXXAIOILIETO MUPA

11

®usuka — Hayka O IpuUpoAe. SIBIEHHS NPUPOIBI.
@u3nyecKue SABJICHHS: MEXaHUYECKUE, TEIUIOBBIE,
NIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2

®uznyeckue BeauuuHbBL. M3mepeHue (duznueckux
BenmuuuH. ®usmyeckue npubopsl. I[lorpemHocTsh
n3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHMI]

1.3

EcTtecTBeHHOHayuHBIN METOJ] MO3HAHUS: HAOIOICHHE,
MMOCTAHOBKA HAYYHOT'O BONPOCA, BBIABUKEHUE TUIIOTES,
SKCIIEPUMEHT 10 TIPOBEPKE THIIOTE3, OOBSICHEHUE
HAOJIFOIAEMOT0 SABJIEHUSA

1.4

Onucanne PU3NIECKHUX SBICHUM C TIOMOIIBIO MOIETIEH

1.5

[IpakTueckue pabOTHI:

H3smepenue paccTosHMil.

N3mepenue 00bEMa KUIKOCTH U TBEPIOTO TEa.
OnpeneneHue pa3MepoB MaJIbIX TEN.

N3Mepenne teMneparypbl Ipy MOMOIIU KUAKOCTHOTO
TEPMOMETPA U TATUUKA TEMIIEPaTyphl

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHMH BEHIECTBA

2.1

CtpoeHue BemiecTBa: aTOMbI U MOJIEKYJIbI, UX pPa3Mephl.
OnbIThl, J0Ka3bIBAIOIIME JTUCKPETHOE  CTPOEHHUE
BElIECTBA

2.2

JBmwkenue dactui BemecTBa. CBsA3b  CKOPOCTH
JBW)KCHUSI YacTUI] C TeMmmepaTypoil. bpoyHoBckoe
nBkeHue, muddy3us

2.3

BSaHMOﬂeﬁCTBHe YaCTHUIl BEIICCTBA: IIPUTIKECHUC U
OTTAaJIKUBaHUEC

2.4

ArperaTHble COCTOSIHMSI BELIECTBAa: CTPOCHHE Ta30B,
KUAKOCTEW U TBEPABIX (KPUCTAIIMYECKHUX) Tell.
B3aumocBs3bp Mexa1y CBOWCTBaMHU BEIIECTB B Pa3sHBIX
arperaTHhIX COCTOSTHUSIX U MX aTOMHO-MOJIEKYISIPHBIM
CTpOEHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

2.6

[IpakTnyeckue paboOTHI:

Onenka JuaMeTpa aromMa MeETOJOM psloB (¢
UCIOJIb30BaHueEM (oTorpaduii).

OnbITel 1O HAOMIONEHHIO TEIUIOBOTO PACHIMPEHUs
rasos.

OnbiTel 1O OOHapyXeHMI0O  JeMCTBHA  CHII
MOJIEKYJISIPHOTO MIPUTSIKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI




3.1

Mexannueckoe IBUKECHUE. PaBHomepHoOe 51
HEPABHOMEPHOE JABMKECHHE

3.2

Ckopoctb. CpenHsiss CKOpPOCTh IPU HEPABHOMEPHOM
JBHKECHMU. Pacuér nyTu ¥ BpeMEHU JIBUKCHUS

3.3

SBnenue uHepuuu. 3akoH MHepUUU. B3anmoneiictBue
TEJ KaK IPUYMHA U3MEHEHUS CKOPOCTH ABUKEHUS TEIl.
Macca Kak Mepa HHEPTHOCTH Tejla

3.4

IInotHOCTH BCIICCTBA. CBs3b IIJIOTHOCTH C
KOJMYCCTBOM MOJICKYJI B CIMHHUILIC 00BEMa BCIICCTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOJICUCTBUS Tell

3.6

Cuna ympyroctu u 3akoH ['yka. VM3aMepenue cuiibl ¢
MMOMOIIIBIO AMHAMOMCTpPA

3.7

SIBienue TAroTeHus U cuia TshKecTd. Cuia TSKEeCTH Ha
Ipyrux mianerax. Bec tena. HeBecomocTts

3.8

Cuna tpenusi. TpeHue CKOJBXKEHUS U TPEHHE IMOKOS.
Tpenue B npupoJe U TEXHUKE

3.9

CroxeHue Cwuil, HANpaBJIEHHBIX II0 OJHOM MPSIMOM.
PaBHOElicTBYIOIIAS CHIT

3.10

[IpakTueckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JIBHKCHHS
(mapwika B OKHJKOCTH, MOJEIH JJICKTPUUICCKOTO
aBToMOOWISI W Tak pgainee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHUs Opycka WM IIapuKa [0
HaKJIOHHOM IiockocTH. OmnpeneneHue IIOTHOCTH
TBépAoro  Tema.  OnNbITB,  JEMOHCTPHUPYIOIIKE
3aBUCHUMOCTD pacTshKeHus (nedhopmariii) Ipy>KHUHBI OT
MPUIIOKEHHON Ccwiibl. ONBITBL, JAEMOHCTPUPYIOIIUE
3aBHCHMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Tella U
XapakTepa COMPHUKACAIONINXCS TOBEPXHOCTEH

3.11

Ou3nuecKye SBICHUS B PUPO/JIE: IPUMEPHI IBUKESHUS C
Pa3IUYHBIMU CKOPOCTSMHU B )KMBOI U HEXKHUBOH MIPUPOJIE,
JEMCTBHE CUJIBI TPEHUSI B IPUPOJIE M TEXHUKE

3.12

Texandeckue YCTpOﬁCTBaI JUHAMOMCETD, IMOJIIHUITHUKH

JIABJIEHUE TBEP/BIX TEJI, )KUJKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBIICHUSA U

4.1 YBEJIMYCHUS TaBICHHS
492 JlaBnenne ra3za. 3aBUCUMOCTb JaBJI€HHMS rasza oOT
' 00BEMa, TeMIepaTypbl
43 [lepenaua naBneHust TBEPABIMU TE€IAMHU, KUAKOCTIMU U
' razamu. 3akoH Ilackans. [ITHeBMaTHUeCKHe MaIlIUHBI
3aBUCUMOCTh JIaBJICHHUS KHJIKOCTU OT TJIYOMHBI.
4.4 I'uppocratnueckuit  mapagokc.  CooOuiaromuecs
cocyibl. ['mapaBianueckie MexaHU3Mbl
ATtmoctepa 3emanm U arMoc(epHOe JlaBJIEHHE.
4.5 [IpyumHBl  CyIIECTBOBaHMSA BO3YIIHOH 000J0YKH

3emun. OmnsIT Toppuyennu. 3aBUCHUMOCTh




aTMOC(epHOTO JaBIIEHUS OT BBICOTHI HAJl YPOBHEM
MOops

4.6

N3mepenue atmocdepHoro aasiieHus. [IpuOopsl mmst
U3MEpeHUst aTMOC(HEPHOTO JaBJICHUS

4.7

JleficTBHE KMIKOCTH M ra3a Ha NOTPYXKEHHOE B HUX
Teno. BreitankuBaromas (apxumenoBa) cuiia. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTnueckue pabOThI:

Uccnegopanme 3aBHCHMOCTH Beca Tella B BOJAE OT
00béMa TOrpYKEHHOH B JKUAKOCTb YAcCTH Teja.
OrnpezienieHe BBITAIKUBAIONICH CHIIBI, JEHCTBYIOIIEH
Ha TeNo, TNOrpyKEHHOE B KUIKOCThb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOUIEH CUJIbL, IEHCTBYIOIIEH
Ha TEJI0 B JKUAKOCTH, OT Macchl Tejia. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTH  BBITAJIKHABAIOLIEH
CHJIBI, JICCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT 00BEMaA
MOTPYKEHHOM B JKUAKOCTh YAaCTH TE€JA U OT MJIOTHOCTH
)kunkoctu.  KoHcTpympoBaHwe — apeoMmeTpa WM
KOHCTPYMPOBAHUE JIOJKM W  OmIpeaesneHue  eé
Ipy30I10AbEMHOCTH

4.10

duznueckue SIBJICHUA B nmpupoae: BIINAHUC
aTMOC(epHOTO JIaBJICHUS HA JKUBOM OpraHm3M,
MJIaBaHUEe PhIO

411

TexHudeckrue ycTpONCTBA: COOONIAIOIIUECS COCYBI,
YCTPOMCTBO BOJIOMPOBOJA, THAPABIMYECKUN Mpecc,
MaHOMeETp, OapoMeTp, BHICOTOMED, MOPIIHEBOM HAcoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT'M A

5.1 Mexanudeckas pabora

5.2 MexaHnnyeckasi MOIIIHOCTb

53 [lpocThle MEXaHWU3MBI: pblyar, OJOK, HaAKJIOHHAsS
IUIOCKOCTh. [IpaBuito paBHOBECHSI pbIyara

5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K OJIOKy
«3onotoe  mpaBwio»  MexaHuku. KoaddunueHt

55 MOJIE3HOTO  JICMCTBHUS ~ MeXaHu3MoB.  [Ipocteie
MEXaHU3MbI B OBITY M TEXHUKE

5.6 [ToTeHnmanpHas 3HEPruu Teia, MOJHATOro HaJ 3eMIEH

5.7 Kunernueckas sHeprus

53 [Tonnast MexaHnuueckas SHEprHs. 3aKOH M3MEHEHUs U
COXPaHEHHUS MEXaHUUYECKOH YHEepTuu
[IpakTuueckue pabOTHI:
Omnpenenenre pabOTHI CHIIBI TPEHHSI IPU PABHOMEPHOM

59 JIBUKEHUHM Tela MO0 TOPU30HTAIBHON MOBEPXHOCTH.

HccnenoBanue  ycnoBUM — paBHOBECHsS — phlyara.
N3mepenne KIIJ[ HaknmonHo# minockoctu. M3yuenue
3aKOHA COXpPaHEHUsI MEXaHUYECKON DHEPrUuu




510 dusnyeckue SBICHUS B NPUPOJIE: pblUaru B TeEJe
YyeJI0BeKa
TexHuyeckue yCTpPOMCTBA: pblyar, IOABUKHBIA U

5.11 HETOIBWKHBIN OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY

8 KUIACC
Kox Konx
IIpoBepsiemble 3jIeMeHTbI COAEPKAHUS
pazaena 3JIeMeHTa
TEITJIOBBIE SABJIEHU S

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISAPHO-KHHETHUECKOM

6.1 TEOpUU CTPOCHMs BemlecTBa. Macca ©u  pa3Mepsl
MoJiekysa.  OTBITBI, TMOATBEP)KAAIOIINE OCHOBHBIC
MOJIOKEHUS MOJICKYISIPHOKUHETUYECKOU TEOPHUH
Mopgenu TBEpPAOrO, SKHAKOTO W  Tra3000pa3HOro

6.2 cocTostHAH BemiecTBa. Kpucrammdeckue n amopdHbIe
Tena
OObscHEHNE CBOMCTB I'a30B, )KUIKOCTEN U TBEPIBIX TEI

6.3 Ha OCHOBE IIOJIOKEHHH MOJICKYISIPHOKHHETHYECKON
TEOPUH

6.4 CMmaunBaHuE U KallWJUISIPHBIC SBJICHUS

6.5 TemnoBoe pacHIMpeHne U CyKaTue

6.6 Temneparypa. CBsi3b TeMIlepaTypbl €O CKOPOCTHIO
TEIJIOBOTO ABM)KEHHUS YaCTHIL
Buyrpennsis SHEPrus. Crioco0s1 W3MEHEHUS

6.7 BHYTPCHHEHW JHEPruu: TeIulonepeaadya W COBEpIICHUE
paboTHI

6 6.8 Bune TEIUIONepeIaun: TEIUIONPOBOAHOCTD,

KOHBEKIIHS, U3ITydeHHE

6.9 KonuuecTtBo  TeminoTel. YxenbHas — TEIIOEMKOCTh
BelIeCTBa

6.10 TeruiooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OanaHca

6.11 [InaBnenne wW  oTBepAeBaHHE  KPUCTALIMUYECKUX
BEIIECTB. Y IeNIbHAs TEIUIOTA IIABJICHUS
[TapooOpazoBanue u  KoHAeHcanus. VcnapeHue.

6.12 Kunenune. VYaenpHas TermoTa mapooOpa3oBaHUs.
3aBUCHUMOCTh TEMIIEPaTyphl KHTIEHUS OT aTMOC(EPHOTO
JTABJICHUS

6.13 BuaxxHocTth Bo3niyxa

6.14 DHeprus TOIIMBA. Y IelbHAas TEMJIOTA CTOPAHUS
[Mpunnuner  pabotel TeroBbix asurareneit KIIJ

6.15 TEIUIOBOTO JBUTATeNs. TeryioBbIe JBUTATENH U 3allKTa
OKpY’Karollen Cpeibl

6.16 3aKOH COXpaHEHUsI M TPEBpAIllEHUs] DJHEPruu B
TEIJIOBBIX Ipolieccax




6.17

[IpakTuyeckue pabOTHI:

OneiTbl 1O OOHapy)KCHHIO  JCWCTBHS  CHJI
MOJIEKYJISIPHOTO MIPUTSKEHUSI.

OnbITel TO BBIPAIIMBAHUIO KPUCTAJUIOB TMOBAPEHHOM
COJIM WJIM caxapa.

OneITBl TIO HAONIOJCHUIO TEIJIOBOTO PACIIMPCHHS
ra3oB, KUIKOCTEH U TBEPIBIX TEI.

Ornpezenenue IaBieHUs BO3Ayxa B OAJIJIOHE MITPHUIIA.
OnbITE, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS
BO3JIyXa OT €ro 00bEMa U HarpeBaHUs MIIH OXJIAKICHHUS.
IIpoBepka rumnoTres3sl JUHEHHON 3aBUCHUMOCTH JUIAHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUYECKONH TpyOKe OT
TEMIIepaTypHI.

Habmronenue n3meHnenus BHYTPEHHEN HSHEPrUu Teja B
pe3yibTaTe TeIUIonepeaaui U padoThl BHEITHUX CHJL.
HccnenoBanue SIBJICHUS Ter1000MeHa pu
CMEIIMBAHUM XOJOAHOM U rOpsYEh BOJIBI.
OnpeneneHne KOJIMYECTBA TEIUIOTHI, TOJY4YEHHOTO
BOJION MPH TEMIIO0OMEHE C HarpeThiM METALTUYSCKUM
ATUHIPOM.

Onpenenenne yaeabHON TEIUIOEMKOCTH BEIIECTBA.
UccnenoBanue npoiiecca ncnapeHus.

OrnpeneneHne OTHOCUTENIBHON BIIAXKHOCTH BO3/yXa.
OrnpeneneHne yaeabHON TEIJIOTH IJIaBICHMS JIbJIA.

6.18

®dwusudeckue SBICHWS B NPUPOJE: MOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIE SBICHHS B TPUPOC,
KPHUCTAJLIBI B IPUpo I, n3nydeHne CoHIIa, 3aMep3anne
BOJIOEMOB, MOpCKHE Opwu3bl, 0O0pa3oBaHHE POCHI,
TyMaHa, WHesl, CHeTa.

6.19

Texnudyeckne YCTpOMCTBA: KamWUISAPBI, MPUMEPHI
HCIOJIb30BaHUSI KPUCTAILIOB, KUIKOCTHBIN TEPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTATEIIb BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHMSA

7.1 DnekTpusanus Tei. [[Ba poja 3JIeKTpUYECKUX 3apsiI0B
BzaumopeiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCHIMOCTh CHJIbI B3aUMOJCUCTBUS 3apsSDKCHHBIX TeEll
OT BEJIMYMHBI 3aPSJI0B U PACCTOSIHUS MEXK/TY TEJIAMH )
DIIEKTPUYECKOE TIoJIE. HanpspkéanocTh

7.3 anekTpuueckoro mnojsa.  [lpuHnun  cynepno3uuuu
ANEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »snekrpuyeckux 3apsaoB. DIE€MEHTapHBIN

7.4 anekTpuueckuil 3apan. Ctpoenue atoma. [IpoBogHuKH
U JUDJIEKTPUKHI

7.5 3aKOH COXpaHEHUsI ANEKTPUUECKOTO 3apsiaa

76 ONEeKTpUYECKU  TOK.  YCIOBUS  CYIIECTBOBaHUSA

QJICKTPUYCCKOT'O TOKA. M cToYHNKY OCTOSTHHOTO TOKa




[HenictBus DIEKTPUYECKOIO TOKa (TemyoBoe,

7.7 XMMHMYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJIKOCTAX U razax

78 Onekrpuueckas uenb. Cuwia Toka. OIEKTPUUECKOE
HaIpsKEHUE

79 ConpoTuBieHue MPOBOJTHUKA. VYaenvHOE
CONIPOTHUBIICHUE BEIIIECTBA

7.10 3akon OMa i ydacTka 1enu

711 [locnenoBarenbHOE W NapajuIEIbHOE  COEIMHEHUE
MIPOBOJIHUKOB

712 PaGota m MOUIHOCTH DSJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenna

713 DNIEKTPUYECKUE LIETH U MOTPEOUTENH IIEKTPUUECKOU
sHepruu B ObITy. KopoTkoe 3ambikaHme

714 IToctostHHbIe MarHuThl. B3anmoaeicTBre NOCTOSIHHBIX
MarHuTOB

715 MarauTtHoe mosie. MarnuTHoe mosie 3eMJIIM M €ro
3HAYEHUE NJI51 )KU3HU Ha 3eMiie

716 OneiTr Opcrena. MarHuTHOE ITOJIE  JIEKTPUYECKOTO
ToKa. [[puMeHeHne PIIEeKTPOMArHUTOB B TEXHUKE
JlelicTBMEe MarHMTHOTO MOJISI Ha MPOBOJHUK C TOKOM.

717 9J‘I€KTpOI[BI/IFaTeJ'IBuHOCTOSIHHOFO TOKA. I/ICHvOJILSOBaHPIe
3JIEKTPOIBUTATENIel B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE

718 OnbiTel  Dapaness.  SIBaeHuUe  3JIEKTPOMArHUTHOMU
naaykuuu. [Ipasuno Jlenna
DIIEeKTpOTEeHEPATOP. Crioco6b1 MOJTy4EHUS

7.19 JJICKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPIHH
[TpakTrueckue pabOTHI:
OnbIThI 10 HAOTIOACHUIO ANIEKTPU3ALUMHU Te HHIYKIUEH
U IIPU CONIPUKOCHOBEHHUH.
HccnenoBanue JEUCTBUSA SJIEKTPUYECKOIO MOJSA HaA
MIPOBOJIHUKH U TUBJIEKTPUKH.
COopka u mpoBepka padOThl ANEKTPUUYECKOW Ienu
MOCTOSIHHOTO TOKA.
W3mepenue u peryaupoBaHue CUJIbl TOKA.
N3mepenue u peryaupoBaHue HAIPSIKEHUS.

7.20 HccnenoBanue 3aBUCUMOCTH CHJIbl TOKa, HIYIIETO

4yepe3 pe3ucCTop, OT CONPOTUBJIECHHUS pPE3UCTOpa WU
HaIpsDKEHUs Ha Pe3UCTOpE.

OnsbITH, JIEMOHCTPHPYIOLIHE 3aBHCHUMOCTh
JIEKTPUUYECKOTO COMPOTHBIIEHHUS] MPOBOJHHMKA OT €ro
JUIMHBI, TUIOA/IM TIONEPEYHOTO CEYEeHUsI M MaTepuaa.
[IpoBepka mpaBmiia CIOXKEHHUS HANpsHKEHUH TIpH
[OCTIeIOBATEIbHOM COEAMHEHUH JIByX pPE3HCTOPOB.
[IpoBepka nmpaBuiIa JUIs CUIIBI TOKa TPU MapaieIbHOM
coeMHEeHUuu pe3uctopoB. Ompenenenue  paboThI




AJIEKTPUUECKOTO TOKA, MIAYIIEr0 dYepe3 Pe3UcTop.
OrmpeneneHdue  MOIIHOCTH — AJIEKTPUUECKOTO  TOKa,
BBIICIISACMOM Ha pe3ucTope. HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UJIYILIETO Yepe3 JaMIOUKY, OT
HanpspbkeHus Ha Hell. Onpenenenue KIIJ[ narpesaress.
UccnemoBanne MAarduTHOTO B3aUMOJICHCTBUS
MOCTOSTHHBIX MarHuToB. M3ydeHHe MarHUTHOTO TMOJIS
MOCTOSIHHBIX MAarHUTOB TMpPH WX OOBEIUHEHUU W
paznenenuu. MccienoBanue IeUCTBUA SJIEKTPHUUYECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. ONBITHL,
JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHUJIBI
B3aUMOJICHCTBHUS KaTYIIIKA C TOKOM U MarHuTa OT CHJIBI
TOKAa W HampaBJeHHs TOKa B KaTymke. l3yuenwue
JEUCTBUSI MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

Koncrpynpopanue u W3y4CHHE paboThI
BIIEKTPOIBUTATEIIS. H3mepenne KITA
3JIEKTPOIBUTATEBHOMN YCTaHOBKH. O1BITEI 1o
HCCJIEIOBAHUIO SBJICHUSA 3JEKTPOMATrHUTHOMN

WHIAYKIIUU: HCCICOAOBAHUC N3MEHEHNH 3HadYeHus |
HaIlrpaBJICHHUA HHAYKIIUOHHOI'O TOKa

7.21

dusznveckue SBICHUS B TMPUPOJE: DIICKTPUUECKHE
SIBJICHUA B aTMocq)epe, SJICKTPUYECCTBO KHUBBIX
OpraHru3MOB, MarHUTHOE TI0JIe 3eMJIH, IPEiQ MOTOCOB,
POJIb MAarHUTHOTO TOJISL 1711 KU3HU Ha 3emJie, OJIIPHOe
CUSTHUE

1.22

TexHuueckue ycTpOMCTBA: JJIEKTPOCKOI, aMIIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPUICCKON SHEPTHUH,
AJIEKTPOOCBETUTENIbHBIC TIPUOOPHI, HarpeBaTelIbHbIC
AIEKTPOTPUOOPHI (puMepsr), ANEKTPUICCKHUE
NPEIOXPAHUTENH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEIh
MIOCTOSIHHOTO TOKAa, TeHEPATOp TOCTOSIHHOTO TOKa

9 KJIACC
Kon
paszena Kox snementa [IpoBepsieMbIe 2JIEMEHTHI COJIeP KaHUs
MEXAHUWYECKUME SBJIEHW S
81 Mexanudeckoe JIBWKEHHE. MarepuaiabHas TOYKa.
Cucrema orcuéra
8.2 OTHOCHTEILHOCTE MEXAHUYECKOTO JBMIKEHHUS
8.3 PaBHOMepHOE PSIMOTHMHEWHOE IBIKEHUE
8 HepaBnomepHoe npsimonuHeliHoe nBuxenne. CpenHsis
8.4 U MTHOBEHHAs CKOPOCTh Tella MpU HEPABHOMEPHOM
IBIKEHUN
85 Yckopenue.  PaBHOYCKOpEHHOE — IPSIMOJIMHEHHOE
JIBUOKCHHUE
8.6 Cso0Ooanoe nagenne. OneITe! [ anunes




PaBHOMEpHOE NBM>KEHUE 1O OKpY:KHOCTH. llepuon u

8.7 yactoTa oOpamieHus. JInHelHas ¥ yriaoBasi CKOPOCTH.
LleHTpOCTpEMUTEIBHOE YCKOPEHHE

8.8 [Iepsrlii 3akoH HploToOHA

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 [TpuHIMIT Cynepno3uiuy Cuil

8.12 Cuiia ynpyroctu. 3akoH ['yka

813 Cuna TpeHus: cuja TPEeHUs CKOJIbKEHUS, Cujla TPEHUS
TIOKOSI, IPYTHE BUJIBI TPCHHUS

814 Cuna TSOKECTM U 3aKOH BCEMHPHOTO TSTOTEHHS.
YckopeHue cBOOOHOTO MaIeHUs

815 JBuxenne mmaHer Bokpyr Comnpna.  IlepBas
KocMuYeckasi ckopocTb. HeBecomMocTs U meperpy3ku

816 Pa.l.3HOBeCI/Ie MaTepuaJbHOM  TOYKU. AOCOIIOTHO
TBEpAOE TEIO

817 PaBHOBecne TBEpIOro TENa ¢ 3aKpPEIUVIEHHOW OCBIO
BpaieHusi. MoMeHT cwiibl. LIeHTp TsxkecTn

8.18 Nmnynsc tena. 3menenne umnynsca. MMiynbc cuitb

8.19 3aKOH COXpaHECHHS HMITYJIbCa

8.20 PeakTuBHOE ABIKEHME

8.21 Mexanundeckasi paboTa 1 MOITHOCTh

8.22 PaGora cun Tskectu, ympyroct, TpeHHs. CBs3b
SHEPTHH U pabOTHI

823 [loTenuuanbHas SHeprus Tena, TMOAHITOrO Hal
MOBEPXHOCTHIO 3EeMJIU

8.24 [ToTeHnmanpHass SHEPTUS CXKATON MPYKUHBI

8.25 Kunernueckass sHeprus. TeopemMa O KHHETHYECKOU
SHEPruu

8.26 3aK0H COXpaHEHUsI MEXaHUYECKON PHEPTUHU
[TpakTrueckue pabOTHI:
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS Opycka
WIM JABIWKCHUS IIapUKa MO HAKIOHHOW TJIOCKOCTH.
Omnpenenenre yCKOpeHus Tella Mpu paBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM TMJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM  JIBMKEHHMM  0€3  HadalbHOMU
CKOPOCTH.

8.27 [IpoBepka TUMOTE3Bl: €CIM IPU PAaBHOYCKOPEHHOM

IBUKEHUHM 0e3 HaualbHOW CKOPOCTH MYTH OTHOCATCS
KaK psSA HEYETHBIX YHCET, TO COOTBETCTBYIOIIWE
MPOMEXKYTKH BPEMEHH OJTMTHAKOBBI.

UccnenoBanue 3aBHCHUMOCTH CHJIBI TpeHUs
CKOJNBKEHUST OT CHJIBI HOPMAIbHOTO JaBJICHHUS.
Onpenenenne kodpduieHTa TPEHUS CKOIBKECHHUS.
Omnpenenenue KECTKOCTH MpYyXHHBL. OnpeneneHue
paboThl CHIIBI TPEHHUs MPH PABHOMEPHOM JIBHKCHHH




TeJa 1Mo TOPU30HTAILHOM MoBepxHOCTU. OnpeeneHue
paboThl CWJIBl YINPYrOCTH IpU MOABEME TIpy3a C
HUCIIOJIB30BaHUEM HCIIO ABHUXHOT'O nu IIOABMKHOT'O
0110KOB

dusnyeckure IBICHUS B MMpUupoac: NpPUJINBLI U OTJINBEI,

8.28 nBukeHue TuiaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JIBIDKEHUE JKUBBIX OPraHU3MOB
8.29 TexHudeckue yCTpPOWCTBA: CIHJIOMETP, JATYUKHU

IIOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHWA 1 BOJIHBI

9.1

KomnebarensHoE NBIDKEHUE. OCHOBHEIE
XapaKTEPUCTHUKUA  KoOJICOAHW: TIEpHUOJ, YacToTa,
aMILIUTYJa

9.2

MaremMarnueckuii M TOPYKUMHHBIM ~ MAasTHHUKHU.
[IpeBpamienue  sHepruM  Hpu  KoJiebaTeIbHOM
JBUKECHHUH

9.3

3aryxaromue koyiebaHus. BeHYXICHHBIE KOJICOaHMS.
Pe3onanc

9.4

Mexanndeckne BoaHBL. (CBoiicTBAa MEXaHHYECKHUX
BOJIH. [IpomonbHble WM momnepedHble BOJIHBL. J{MHA
BOJIHEI U CKOpOCTh e€  pacrnpocTpaHEHHS.
MexaHn4deckre BOJIHBI B TBEPIOM TeJl€, CEHCMUYECKHE
BOJIHBI

9.5

3ByK. [']pOMKOCTB M BbICOTA 3ByKa. OTpa’keHUE 3BYKa

9.6

NHudpa3Byk u yapTpa3Byk

9.7

[IpakTrueckue pabOTHI:

OmnpeneneHne dYacTOThl M TEpUOAA  KOJEOAHMIA
MaTeMaTUYECKOr0 MasiTHHKA.

OmnpeneneHue 4YacTOoThl M IEpUOJA  KOJEOAHMMA
MPYKHUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJEOaHHMA
MOJBEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH TepuUoja KOJeOaHMIA
NPYKHHHOTO MasTHUKa OT Macchl rpys3a. IIpoBepka
HE3aBUCHMOCTH repuo/ia KoJIeOaHHI rpys3a,
MOJIBELIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTU
npyxuHsl. M3MmepeHue yCKOpeHHs CBOOOIHOTO
najgeHus

9.8

dusnyeckue sBJICHUS B npupoae: BOCIIPUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, celicMHUYeCcKue BOJIHEI,
yHaMH, 5X0

9.9

TexHu4yeckrue yCTpOMCTBA: 3XOJIOT, HCIOJIb30BaHUE
yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

QHGKTpOMaFHI/ITHOG TI0JIC. aﬂeKTpOMaFHI/ITHI)IC BOJIHBI.
CBoiicTBa OJICKTPOMATI'HUTHBIX BOJIH

10.2

IIlxana 3MEeKTPOMArHUTHBIX BOJIH




103 OnexkTpoMarHuTHasi npupoja csera. CKOpocTh CBeTa.
BoJiiHOBBIE CBOMCTBA CBETA
[IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH C
MIOMOIIIBI0 MOOMIIBHOTO TesedoHa
®usnyeckue SBICHUS B MPUpOJE: OHOIOrHYECKOe

10.5 NeiCcTBUE  BHUIMMOTO,  YIbTpadUOJIIETOBOTO U
PEHTIE€HOBCKOI'O U3IIy4CHHI

106 Texanueckue YCTPOMCTBA: _ ACTIOJB30BAHME
9JIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U

CBETOBBIE SBJIEHU A

11.1 JlyueBast monens cBera. MIcTOUHMKM CBETa

11.2 [IpsimonrHelHOE pacpoCTPaHEHHE CBETA

113 Otpaxxenue cBera. [lnockoe 3epkano. 3akoH
OTpaXKEHHUsI CBETa

114 [Ipenomnenne cBeta. 3aKOH NPEIOMJIEHMS CBETa.
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETa

11.5 JIunza. Xox nyden B JIMH3E

116 OnTnueckasi cucrema ¢oroanmnapaTa, MUKPOCKONa U
TeecKona

117 I'maz xak onrnueckas cucrema. biaM3opykocTh M
JAJIbHO30PKOCTh

118 Paznoxenune 6enoro cBera B ciektp. OnbiTel HploTOHA.
Clio)xeHue CeKTpaIbHBIX LIBETOB. [[ucnepcus cBeta
[IpakTrueckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  yrja  OTpaKEHHUS

11 CBETOBOTO JIy4a OT yIJia MaJeHHUs.

W3ydeHnue xapakTepUCTUK M300pa’keHHUs IpeaMeTa B
IUIOCKOM 3€pKajie.
HccrnenoBanne 3aBUCUMOCTH  yrjla MpPeIOMIICHHUS
CBETOBOTO JIy4ya OT yIJa MaJIeHUsl Ha TPaHUIle «BO3IYX

11.9 — CTEKJIO».
[TonydyeHne n300pa)KEHUI C TOMOIIBIO COOMPAIOIIIEH
JIMH3BI.
Omnpenenenne (pOKYCHOTO pacCTOSIHUSA M ONTHYECKOMH
CHUJIBI COOMPAIOIIEH JIMH3HI.
OMnBITHI MO Pa3IOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnpITHl IO BOCTIPHUATHIO LBETA MPEAMETOB IpPHU HX
HAOIIOJICHUH Yepe3 IIBETOBbIE (DHIBTPHI
®uznueckue ABICHUS B pupoje: 3aTMenus CosHua n

11.10 JlyHbl, 1IBETa TeJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

1111 TexHudyeckue  yCTpOMCTBA:  OYKH,  IEPHUCKOIL,
¢doToanmnapar, ONTUYECKHE CBETOBO/IbI

KBAHTOBBIE SBJIEHUSA
12 121 OmnbiTel Pesepdopna u mianerapHas Mozeidb aToMa.
' Monens aroma bopa




I/ICHYCKaHI/Ie 1 Moo CHUE CBE€Ta aTOMOM. KBanHThI.

12.2 .
JIunenyaTele CIIEKTPHI

12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHsI

124 Crpoenue aromHoro sapa. HykioHHas Moxenb
aTOMHOTO sapa. M30Tomb!

125 PagnoaxtuBHble npeBpamienus. Ilepuoa nomypacnana
ATOMHBIX sJEp

126 SAnepHble peakyu. 3aKOHbI COXpaHEHUS 3apsSA0BOT0 U
MacCOBOI'O YHUCEIl

127 OHeprust cBsA3M aTOMHbIX saep. CBsA3b Maccel U
SHEpruu

128 Peakuuu cunTeza u genenus spep. Mcrounuku
sHeprun CoJiHIIa U 3BE3]T

129 SnepHas _HEPTETHKA. JleiictBHe  paJMOAaKTHBHBIX
U3JTyYEHHUH Ha )KUBbIE OPraHU3MBI
[IpakTnueckue pabOTHI:
Habntonenne crjomHeIX W JIMHEWYAThIX CHEKTPOB

1210 U3ITyYEHUS.
HccnenoBanue TpeKkoB: U3MEPEHUE SHEPTHHM YaCTHIIbI
0 TOPMO3HOMY TTyTH (110 hoTOrpadusm).
W3mepenue paguoakTuBHOro poHa
du3nyeckue SBICHUS B NPUPOJIEC: €CTECTBEHHBIN
pazMoaKTUBHBIN ¢oH, KOCMHMYECKHE Jy4H,

12.11 pPaaTuoaKTUBHOE H3JIyYCHHE TMPUPOJHBIX MHHEPAJIOB,
JIEWCTBUE PATMOAKTUBHBIX HM3JyYCHH Ha OpPraHu3M
YeJioBeKa

1212 Texnuueckue YCTpOICTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'IBHLJﬁ JO3HUMETP, KaMEpa Bunbscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

[Monnmanme ponu GU3MKK B  HAYYHOM  KApTHHE  MUPA;
c(OpMHPOBAHHOCTh 0Aa30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [I03HABAEMOCTH SBJIEHUIN MPUPO/IbI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomel ponau QU3MKA B PA3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJOTHH, 00 3BOJIOLUU
bu3NYecKUX 3HAaHUN U UX POJIM B 1EJIOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJE€ POCCUMCKHX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOILIETO
MUpAa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUS O BUJAaX MaTepuH (BEIIECTBO W TIOJE), O JIBWKCHUHM Kak
crocobe CylIecTBOBaHUS MarepuH, 00 aTOMHO-MOJEKYISIPHOMN
TEOPUU CTPOEHUS BEIIEeCTBA, O (U3NYECKOM CYIIHOCTH SBIICHUI
npupoasl  (MEXaHWYECKHX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX H
KBaHTOBBIX); yMEHHE pa3JIn4yarh SBJICHUS TI0 OIUCAHHUIO WX
XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JaHHOE (U3UYECKOE SIBJIICHUE, YMEHHME paclo3HaBaTh IPOSIBICHHE
U3YyUYCHHBIX (DU3MUECKUX SIBIICHUI B OKPY)KAIOIIEM MHpE, BbIICIASA
WX CYIIECTBEHHBIE CBOMCTBA (TTPU3HAKH )

Brnagenue ocHoBamMHM MOHSATUHHOTO ammapara U CHMBOJIHYECKOTO
A3bIKa (PU3UKU U MCTIONB30BAHKUE WX JUIS PEIIeHUs y4eOHBIX 3ajay;
YMEHHME XapaKTepU30BaTh CBOMCTBa Tejd, (pU3MUecKue SBICHUS U
IIPOLIECCHI, UCTIOJIb3YsI PYHIAMEHTAIbHbIE U SMIHPUUYECKHIE 3aKOHBI

YMeHne ONHCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (bPISI/IIIeCKI/Ie
SABJICHUS, UCIIOJIb3Ys1 (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Brnagenue ocHOBaMHM METOJOB HAy4YHOIO TO3HAHHUS C Y4ETOM
coOJTI0ICHUS TIPAaBIIT OE30ITaCHOTO Tpy/Aa: HaOMt0AeHHE (U3HIESCKIX
SIBJICHUI:

YMEHHE CaMOCTOATEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 JaHHOTO Habopa 060PYAOBAHUS MO UHCTPYKIUHU, OMIMCHIBATH XOJ]
OTIBbITA U 3aMHCHIBATh €r0 Pe3yNabTaThl, (GOPMYIUPOBATH BHIBOIbL;
NpOBEJICHUE TMPSIMBIX U KOCBEHHBIX H3MEpeHUil (U3HUeCKUux
BEJIMYMH: yMEHHE TIUIAHUPOBATh M3MEpPEHUs, CaMOCTOSATEIHHO
coOupaTh OKCHEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIIHH,
BBIUHCTISATh 3HAYCHHE BEIMYMHBI M aHAU3WPOBATH IOJyYEHHBIE
pe3ynpTaThl C Y4ETOM 3aJlaHHOW TIOTPEUIHOCTH PEe3yIbTaTOB
U3MEPEHMUI;

MPOBEJICHNE HECIOXKHBIX AKCIEPUMEHTATbHBIX HCCIIEIOBaHMUIA,
CaMOCTOSITENIBHO COOMpPAaTh AKCHEPUMEHTAIbHYI0 YCTaHOBKY H
OPOBOAMTH  HWCCIENOBAaHUE IO  HMHCTPYKLHH, MPEACTaBIATH
MOJIy4YEHHBIC 3aBUCUMOCTH (PU3MYECKUX BEIMYWH B BHJIE TaOIHUI] U
rpauKoB, YYHUTHIBATH TMOTPEIIHOCTH, JENaTh BBIBOJABI IO
pe3ylbTaTaM UCCIIeOBAHUS




[lonnManme  XapakTepHBIX CBOWCTB  (PM3MUYECKHX  MOJEJeH
(MarepuanbHas TOUKa, aOCOIOTHO TBEPIOE TEJIO0, MOJICNIU CTPOCHUS
rasoB, XHUJKOCTEHM W TBEPABIX TEJ, IJIAHETApHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHUE NPUMEHATh UX JUIs
00BsICHEHUST (PU3UUECKUX IPOIIECCOB

YMmenne oOBSICHIATD (PU3MUYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIIATh IPUYUHHO-CIIEICTBEHHBIE CBA3U
U CTPOUTH OOBSCHEHHE C OINOpOW Ha W3YUYEHHBIE CBOMCTBA
¢u3udeckux sBICHHUHA, (U3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJEIH

YMmenue pemate pacuérHble 3aAauu (Ha 6ase 2 — 3 ypaBHEHMI),
UCIIOJIb3YSl 3aKOHBI U (QOPMYINbI, CBS3bIBalOIIME (PU3UUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPAaTKOC YCJIOBHUC 3aaadvu,
BBISIBJISITH HEJIOCTAIOIME JaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HE0OXO0UMBIE 715 €€ pelleHus], UCI0JIb30BaTh CIPaBOYHbIE JaHHbIE,
IpOBOANTH paCLIéTI)I U OLCHHUBATH PCATUCTUYHOCTH IIOJTYUYCHHOTO
3HAYCHHS (PU3NYECKON BEIMUUHBI; YMEHUE ONIPEACIIATh Pa3MEPHOCTh
bu3nyecKoil BETNYNHBI, TOTYYEHHOHN NpU PEIEHUH 3a1a4u

VYMmenne XapaKTCprU30BaTh IMPHUHIUIIBL HeﬁCTBHﬂ TEXHUYCCKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTHYCCKUX MTPOUECCOB 10 UX OMMHUCAHUIO, UCITOJIB3Ys 3HAHUA O
CBOMCTBaX (M3MYECKUX SIBJICHUH W HeoOXoaumbie (u3nueckue
3aKOHOMEPHOCTH

10

YMeHHe HCIOJIb30BaTh 3HaHUS O (U3WYECKUX SBJICHUAX B
MOBCETHEBHOM KW3HM Ui oOecredeHuss Oe30MacHOCTH TIpH
oOpamieHnn ¢  OBITOBBIMH ~ NPUOOpaMH U TEXHUUYCCKUMH
YCTPOWCTBAMH, COXPAHEHUS 3I0pOBbS W COOJIOACHUS HOPM
9KOJIOTUYECKOTO TOBEICHUS B OKpPYKAIOIIeW cpeie; NMOHWMaHHE
HEOOXOIMMOCTH TPUMEHEHHS JOCTHKEHUH (DU3UKU M TEXHOJIOTHM
JUTSL PallMOHATIBHOTO TMPUPOIOTIOE30BaAHHSI

11

OnbIT moucka, npeoOpa3oBaHUs U MpeACTaBJIeHUs HHGOpMALUU
(U3UUECKOro COAEpKaHUsS C MCIOJIb30BaHUEM HMH()OPMAI[MOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
HOJy4eHHOM HMH(POpPMALlMM Ha OCHOBE HUMEIOIIUXCA 3HAHUA H
JIOTIOJIHUTENBHBIX ~ MCTOYHHMKOB; YMEHHE HCIOJb30BaTh IpH
BBINOJIHEHUH YYEOHBIX 3a/laHUil Hay4HO-TIOMYJIIPHYIO JINTEPATypy
(U3UUECKOT0 CoJlepKaHMsl, CIIPABOYHbIE MaTepHaiIbl, PECYPChl CETH
WntepHer; BnageHue 0a30BbIMU HaBbIKAMHM  MPeoOpa3oBaHUS
UHpOpMaLUK U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYryl0; yMEHHUE
co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILICHHS Ha
OCHOBE MH(OpMAIMU U3 HECKOJIBKIX HCTOUHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O13 11O PU3UKE

Kox ITpoBepsieMblii 3JIEeMEHT COACPAKAHUS
1 MEXAHUYECKHUE SABJIEHU A
11 Mexannueckoe JBHKeHUEe. MarepuanbHas Touka. Cuctema orcyéra.
OTHOCUTEIBHOCTH JIBHXKCHUS
PaBHOMepHOE U HepaBHOMepHOE JBHAKEHHE. CpenHsas ckopocTs. Dopmyna
1.2 JUTSL BBIYUCIICHHSI CPeHEeH ckopocTu: V = S/t
PaBHOMEpHOE NpsIMOTIMHENHOE ABMKEHNE. 3aBUCUMOCTh KOOPAMHATHI Tela
OT BPEMEHM B CIIy4ae paBHOMEPHOT'O MPSIMOJIMHENHOTO JIBH)KCHMUS:
1.3 X(1)=xp+u
I'paduku 3aBUCMMOCTH OT BpeMEHH JUIsl MPOEKIHH CKOPOCTH, MPOEKIUU
MEepEeMENIEHUs, MyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSAMOJIUHEHHOM
JIBH)KEHU U
3aBUCHMOCTb KOOPJMHATHI TEJIA OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO IBUKEHUS:
2
Sy(f) =vg, =i+ a+ %
@opMyIbl A1 TPOESKUUU NEPEMEIECHHS, TPOSKIUU CKOPOCTU U MTPOECKIUN
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHENHOM JIBUKCHUU:
2
1.4 .51_(T)=Uol_-?‘+ﬂ1.-3.
U.\'(f] =Up, T4, 1,
a (f)=canst,
U:r: - l')I.TJ =2HI.S'_T
I'paduku 3aBUCHMOCTH OT BpeMEHU AJISl MPOEKIUU YCKOPEHUS, MPOCKIUU
CKOPOCTH, IIPOEKIUHU MEepEeMELICHUs, KOOPAUHATBI MPU PABHOYCKOPEHHOM
NPSIMOJIMHEHOM JIBH)KEHHUH
CBoOonHoe nagenue. opmyIibl, OMUCHIBAIOIIME CBOOOTHOE TaIeHUE Tela
N0 BEpTUKaNM (ABIKEHUE Tela BHU3 WM BBEPX OTHOCUTENIHHO
1.5 noBepxHOocTU 3emin). I'paduku 3aBUCHMOCTH OT BPEMEHU Ui MPOCKIUH
YCKOpEHUSI, MPOEKIIUU CKOPOCTH U KOOPIMHATHI MPU CBOOOJHOM MaJICHUU
TeJIa 110 BEPTUKAJIU
CKopocTh paBHOMEPHOTO ABMKEHUS Tella MO OKpyXKHOCTH. HampaBnenue
CKOPOCTH.
dopmyna 171 BBIYUCIEHUS CKOPOCTH YEPE3 PainyC OKPYKHOCTU U TIEPHUOJL
oOpalieHus:
1.6 _2mR
T
lenTpocTpemurenbHoe yckopenue. HanpasieHue HeHTpPOCTPEMUTEIIBHOTO
yckopeHusi. Popmyia Juisl BBIYUCICHHUS] YCKOPEHHUS:




_w
“ R
®dopmyina, CBSI3bIBaIOIIAsl IEPUOJ] U YACTOTY OOpallleHUs:
v = 1
T

1.7

Macca. IInotHocTh BemecTa. @opmyrna sl BBIYUCICHHS TUIOTHOCTH

_m
V

1.8

Cuna — BektopHas uzndeckas BenuunHa. ClI0KeHne Chil

1.9

SBnenue nnepuuu. [lepssoiii 3akoH HproToHa

1.10

Bropoii 3akon HeroToHa:

F=m-a

CoHanpaBlIeHHOCTh BEKTOpa YCKOPEHUS Tella U BEKTOpa CHUJIbI,
JENUCTBYIOLIEH Ha TEJO

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fru=-Fiy

1.12

TpeHI/Ie IIOKOSI U TPEHUEC CKOJIBbXCHUSI. d)opMyna JJId BBIYUCIICHUA MOIOYJIA
CHUJIBI TPCHUSA CKOJIBXKCHUA:

Frpzp-;"-.i'

1.13

Hedbopmamus Tena. Yupyrue u Heynpyrue aehopmaruu. 3aKoH yIpyrou
nepopmarnuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOTI'O TATIOTCHUSA:

Fog.™ -iﬂ:
R
Cuna TsxecTH. Y CKOpeHHe CBOOOIHOIO MaaeHHs..
dopmyna Juis BRIYUCICHHUS CHIIBI TSDKECTH BOJIM3M MOBEpXHOCTH 3emun: F
=mg.
JBwxenue minanet Bokpyr Connna. IlepBast kocMuueckast CKOPOCTb.
HeBecoMoCTb U Eperpy3ku

1.15

I/IMHYJ'ILC TCJIa — BCKTOPHAsA (1)I/I3I/ILICCKa$I BCJIMYMHA.




=mi

Nmnynec cucremsl teil. 3MeHnenue umnysnbca. MMImynbc cuibl

1.16

3akoH COXpaHCHU UMITYJIbCA IJIs 3aMKHYTOI>'I CHUCTEMBI TCJI:
p=nyUy +in, U, =const

PeakTtuBHOE NBMKEHUE

1.17

Mexannueckas padota. @opmyrna Al BBIYUCICHUS Pa0OThI CHIIBIL:
A=Fscoso
Mexanndeckas MOITHOCTB:

A
r

N=

1.18

Kunernueckas n noreHumanbHas sHeprus. @opmysia 1 BBIYUCICHUS
KUHETHUYECKON SHEPTUU:

2
Teopema 0 kuHeTHUECKOW SHEPrUK. POpMyIa JUIsl BEIYMCICHUS
MOTCHIMAJILHOW SHEPTUH TeEJIa, IOAHITOTO
Hag 3eMnéit:

E,= mgh

1.19

MexaHnuyeckasi JHEpPIusi:
E=E.,+E »
3aKOH COXpaHEHHUs MexaHu4yeckoil sepruu. dopmyna yig 3aKkoHa

COXpaHEHHUS MEXaHUYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MexaHM4eCKOW SHEPrUH [TPH HAJTUUMU CUJIbI TPEHUSL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS phluara:

M +M, +..=0
[ToaBmxHBIN 1 Hermo ABMKHBIN Omoku. KIT/] IIPOCTBHIX MEXaHU3MOB,
n= Aﬂmma
A—a&rpanema

1.21

JlaBnenue TBEPAOIO TEA.
dopmyina U1 BBIYUCIICHUS JaBJICHUS TBEPIOTO Tena:

_F
P= 5
JaBnenue raza. ATMocepHoe JaBlieHHe.
FI/I)IpOCTaTI/I‘-IeCKOC HAABJICHUC BHYTPHU KUJIKOCTH.




@Dopmyia Ui BBIYMCICHUS 1aBJICHUS BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBiandeckuii npecc

1.23

3akon Apxumena. @opmyna s ONPEICICHHUS BBITAJIKUBAIOIICH CHJIBL,
JICUCTBYIOLIEH HA TEJO, MOTPYKEHHOE B KUIAKOCTh HIIH ras:

Ycnosue nnaBanus Tena. [1naBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanudeckue KojeOaHus. AMIUTUTYAA, TIEPHOJ M YacTOTa KOJEOAHMIA.
®dopmyia, CBSI3bIBAIOLIAs YaCTOTY U MEPHO/]] KOJIEOaHHIA:

1.25

MareMaTtnueckuii U NMpYKWHHBIA MasTHUKU. [IpeBpanienue sHepruu npu
KoJIe0aTeIbHOM JBMKEHUU

1.26

3aryxatoniue Kojebanus. BernyxaeHHbie koyebanus. Pesonanc

1.27

Mexannueckue BOJHBL. [IpoaobHbIe M TONIEpEYHbIE BOJIHBI. J[JIMHA BOJTHBI
U CKOPOCTh PAaCIPOCTPAHEHUS BOJIHBI:

h=v-T

1.28

3ByK. [’ poMKOCTb 1 BbICOTa 3ByKa. OTpaskeHUE 3BYKOBOM BOJIHBI HA TPAHULIE
IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ilpakmuueckue pabomol

H3mepenne cpeiHe MI0THOCTU BENIECTBA; ApXUMEIOBOM CHJTBI; )KECTKOCTH
NPYXUHBI; KO3(PPHUIMEHTa TPEHUs CKOJIBKECHUsI; PabOThI CHIIBI TPEHUS,
CWJIBl YIIPYTOCTH;, CpPEIHEH CKOPOCTH IBMKCHHS OpyCKa IO HAKJIOHHOM
IJIOCKOCTH; YCKOPEHHUs OpycKa MpU ABM)KCHUU 110 HAKIIOHHOM TUIOCKOCTH;
4acTOTHl M Mepuoja KoJicOaHWH MaTeMaTHYeCKOrO0 MAasTHHKA; YacTOTHI H
nepuoja  KojeOaHW  MPYKWHHOTO  MasTHHKA, MOMEHTAa  CHJIBI,
JEHCTBYIOIIETO Ha pblYyar; padoThl CHJIBI YIPYTOCTH MPU MOABEME Tpy3a C
MOMOIIBIO0 HEMOJIBIKHOTO OJI0Ka; pabOThI CHIIBI YIIPYrOCTU MPHU MOIBEME
rpy3a C MOMOIIBIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEOBOM CUIIBI OT 00bEMa MOTPYKEHHOU
YacTH TeNla U OT INIOTHOCTH KHUIKOCTH; HE3aBUCHMOCTH BBLITAIKHBAIOIIEH
CWJIBI OT MAacChl Te€ja; CHJIBI TPEHHUSI CKOJIBKCHHSI OT CHJIBI HOPMAaJIbHOTO
JaBJICHUS U OT POJa MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHUKAIOIIEH B
NpYyXHHE, OT CTeNeHu aedopMalui MPYKUHbBI; YCKOPEHHs OpycKa OT yriia
HAKJIOHA HampaBsioNeil; mnepuoga (4acToThl) KoJeOaHUN HUTSHOTO
MasiTHUKa OT JAJTUHBI HUTHU; TIEPHOJa KOJIeOaHU MPY>KUHHOTO MasiTHUKA OT
Macchl rpy3a M JKECTKOCTH TMPYXKHUHBI; HCCIEIOBAHUE HE3aBUCUMOCTH
nepuoja KolieOaHW HUTSHOTO MasTHHKA OT Macchl Tpysa. lIpoBepka
YCIIOBHSI PABHOBECHSI pblyara

1.30

Dusuveckue ABNEHUS 8 npupode.‘ MNpUMCPLL ABUXXCHUA C Pa3JIMIYHBIMU
CKOPOCTSAAMH B )KMBOI M HEXHBOM mnmpupone, JICNUCTBUE CHUJIBI TPCHUA B
Oprupoac U TCXHUKE, MPHUIIMBBI U OTJIMBLI, IBUKCHHUC IIJIAHCT ConnHeuyHon
CUCTCMBbI, PCAKTUBHOC IBWIKCHUC KHBBIX OPraHU3MOB, pbIYaru B TCJIC




YellOBEKa, BIIMSHUE aTMOC(EPHOTO [aBJICHUS Ha JKUBOH OpraHu3M,
IJIaBaHUE PBIO, BOCIPUSATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSCEHUE,
CEHCMUYECKUE BOJIHBI, IIyHAMU, 9XO

Texnuueckue ycmpodcm@a.‘ CIIMAOMCETP, AaTYUKU ITOJIOKCHUA, PaCCTOAHUSA
U YCKOpPCHUA, TUHAMOMCTpP, NOAIMIMWIIHUKH, PAKCThI, pblyar, HOHBI/I)KHBIﬁ u
HGHOILBI/DKHBIﬁ 6J'IOKI/I, HAaKJIOHHAA IJIOCKOCTh, IIPOCTBIC MEXAHNU3MbI B 6I>ITy,

131 COOOIIAIOIUECS COCYIbl, YCTPOMCTBO BOJOIPOBOJIA, TUIPABINYECCKUN
pecc, MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,
9XOJIOT, UCTIOJIb30BaHUE YIAbTPA3BYKa B OBITY U TEXHHKE

2 TEITJIOBBIE SABJIEHUW S
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpPHH CTPOSHUS

2.1 BemecTBa. Mojenu TBEPIOTO, >KUAKOTO M Ta3000pa3HOTO COCTOSHUN
BeniectBa. Kpucramumueckne u aMmopgHbIe Tena

29 JIBmkeHue yactuil BemecTBa. CBs3b CKOPOCTH JBIDKEHHSI YACTHI[ C
teMriepaTypoil. bpoynosckoe nBmkenue, muddys3us

2.3 CMaumnBaHue U KalWUISIPHbIE SIBJICHUS

2.4 TennoBoe pacupeHe U CKaTHE

2.5 TennoBoe paBHOBecHE

26 BHYTpeHHﬂf{ sHeprus. PaboTa m Termonepenada Kak criocoObl H3MEHEHUS
BHYTpPEHHEH SHEepPTUH

2.7 Bunpl Temonepenaun: TemIONpoOBOHOCTh, KOHBEKIIHS, U3TyICHUE
HarpeBanne wu oxnaxnaenue ten. KoaumuecTBO TemioTel. Y AenbHas
TEIUIOEMKOCTD:

29 O=cm(t,—1,)
3aKOH COXpaHEHHsI PHEPTUHU B TEIUIOBBIX MPOIIeccax. Y paBHEHUE TEILIOBOTO
Oananca:

291 0+0,+..=0

1 2 0
Hcnapenne u koHaeHcanus. MI3MeHeHe BHYTPEHHEH YHEPTUU B TIpoliecce

210 UCIApeHHUsT W KOHJACHcalMu. KulNeHHWe >KUIKOCTH. YelbHas TeIioTa
napooOpasoBanus: L = Q/m

2.11 BnaxHocTh BO31yxa
[InaBnenne u Kpuctaumzanus. V3MeHeHWe BHYTPEHHEW SHEPTrUU IpHU
TUIABJICHUU M KPUCTAJUIM3ALWU. Y JIeTIbHAs TEIUIOTA TUTABIICHHS

2.12 0

~ m
BuyTpeHHss SHeprus cropaHusi TOIUTMBA. YeidbHas TEIUIOTa CTrOpaHUs

2.13 tormsa: ( = Q/m

2.14 [Tpunnuns! paboTs! TemoBbix apuratenei. KITJI remoBoro apurarens

2.15 Ilpakmuyeckue pabomul




HN3mepenne yaenbHOM  TEIUIOEMKOCTH  METAJUIMYECKOTO  LUIMHAPA;
KOJINYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM KOMHATHOW TEMIIEPATyphl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HAarpeTslid IWIMHID;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HArpeThIM LUJIUHAPOM, TIOCIIE OITYCKAHMS
€ro B BOJAY KOMHAaTHOM TeMIIEPaTypbl; OTHOCHTEIbHOM BJIAYKHOCTH BO31YX4;
YAEIBbHOW TEIUIOTHl IUIaBiIeHUs Jpha. MccienoBaHue H3MeHeHUs
TEMIIepaTyphl BOJBI IPU PA3ITUYHBIX YCIOBUSX; SBJICHUS TEINIOOOMEHA ITPH
CMELIMBAHUM XOJIOJHOW U ropsue BOJBI; IIpoLiecca NCIIapEHUs

Duszuueckue AGNEHUS 8 npupode.‘ MOBCPXHOCTHOC HATSHKCHUC H
KalmWJUISIPHBIC SABJICHHA B MNPUPOAC, KPUCTAJIBI B HNPUPOAC, HU3ITYUYCHUC

2.16 o
ConHua, 3aMmep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE PpOCHI,
TyMaHa, WHesl, CHeTa
Texnuueckue ycmpouicmea: KANWUBIPhI, TPHMEPHI  HCIOJE30BAHUS
217 KPUCTAJJIOB, JKHJIKOCTHBIA TEPMOMETp, IATYUK TEMIEpaTyphl, TEpPMOC,
' CUCTEMa OTOILICHHS JIOMOB, THTPOMETPHI, ICHXPOMETP, IMapoBasi TypOuHa,
JIBUTATETh BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBLIE SIBJIEHU A
3.1 Dnextpu3arys Tell. J[Ba BUJIa SJIEKTPHUSCKUX 3apsIOB
3.2 B3anmoeiictBre 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aKOH COXpaHCHHS YJICKTPUUIECKOTO 3apsiia
34 DnekTpuyeckoe mnosie. Hanpssk€HHOCTh AnekTpudeckoro moss. [IpuHimn
' CYIEPITO3UITUH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snektpudeckux 3apsaaoB. [[elicTBUE 3IEKTPUYECKOTO MOJs Ha
' aneKkTpudeckue 3apsbl. [[pOBOTHUKY U AUANEKTPUKH
[ToctostHHBIN AnekTpuyueckuid ToK. JleHcTBUs 3nekTpudeckoro toka. Cuna
Toka. Hanpsbxenue.
3.6 l=qg/t,U=A/q
DneKTpuuecKoe CONPOTHUBIICHUE. Y aensHOE AIIEKTPUUECKOE
COMPOTHBIICHUE!
3.7 _
R =pl/S
38 3akon Oma 151 yuactka snekrpuyeckoit nemu: | = U/R
[TocnenoBarensHOE COeMHEHNE TPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
39 [TapannensHoe coeqMHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=1+1L; R:%.
CMenianHble COeTMHEHUS MPOBOTHUKOB
310 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.11 3akoH Jxoyns — JleHua:




O=I"-R-t

OnpiT Dpcrena. MarauTHoOe mojie MPSIMOTO MPOBOJJIHHUKA ¢ TOKOM. JIMHUM

3.12 <
MarHUTHOM WHTYKIHH

313 MarauTHoe II0JIC IMOCTOSHHOIO MarHuTa. B3auMoaeHCTBHE IIOCTOSHHBIX
MarHuTOB

3.14 JleficTBHEe MarHUTHOTO 110JIs1 HA IPOBOJAHUK C TOKOM

3.15 OneiTel @apajes. SBneHue anexkTpoMaruuTHo uHaykuuu. Ilpasuno Jlenna
Ilpakmuueckue pabomul
N3mepenue 3IEeKTpUUYECKOTO COMPOTHBICHHUS PE3UCTOPA; MOITHOCTH
AIEKTPUUECKOTO TOKA; PAOOTHI JIEKTPUUYECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJIHUKE
(pe3ucTophl, JIaMIOYKa), OT HANpPsDKEHUs Ha KOHIAX TIPOBOJIHUKA;

3.16 3aBUCUMOCTH COTNPOTHUBJICHUS OT JUIMHBI TPOBOJHUKA, TUIOMIAJAA €ro
TOTIEPEYHOTO CEUEHUS U YJIETHHOTO COTIPOTUBIICHUSI.
[IpoBepka  mpaBwia I OJIEKTPUYECKOTO  HAMPSDKEHUS — TIPH
MOCJIEIOBATEIbHOM COCIMHEHWH TIPOBOJAHUKOB; TpPaBWIAa I CHIIBI
ANEKTPUYECKOTO TOKAa TMPH MMApaUICTbHOM COCAUHEHUU TPOBOJHUKOB
(pe3ucTOphI U JTAMITOYKA)
Qusuueckue s61eHUL 6 Npupoode: IEKTPUUECKUE SIBJICHHUS B atMmocdepe,

3.17 ANIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMiH, Ipeid
TIOJIIOCOB, POJIH MArHUTHOTO TTOJIS JJIS KU3HH HA 3eMIle, TIOJSIPHOE CUSTHUE
Texnuueckue ycmpoticmea. IEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CYETUMK DJIEKTPUUYECKOW SHEPTHH, DJICKTPOOCBETHTEIbHBIC MPHUOOPHI,

3.18 HarpeBaTeIbHbIE ANEKTPOTPUOOPHI (mpumepsI), ANEKTPUIECKUE
MPEIOXPAHUTEIIN, DICKTPOMArHUT, JEKTPOJABUTATENb MOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbie BoJHEL. [1Ikana 35eKTpoMarHuTHRIX BOJTH

3.20 JlyueBas monens cBerta. [IpsMonnHEITHOE paclipocTpaHEHHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkano

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 Jlucniepcus cBera

3.04 JIunza. Xox myuedt B nuH3e. POKYCHOE pacCTOSAHUE JUH3bI. OnTHYecKas
cuna ymu3el: D = 1/F

3.25 I'ma3 xak onruueckas cuctema. ONTHYECKHUE TPUOOPHI
Ilpakxmuueckue pabomol
N3mepenne ontudeckoil Cuibl  coOuparomieil  JNUH3BI;  (OKYCHOTO
paccTtosiHus coOuparomieil JUH3bl (M0 CBOWCTBY paBEHCTBA pa3MepoB
npeaMeTa M M300paKeHHus, Korja MpeAMET paclojioXkKeH B JABOWHOM

3.26 ¢doxyce), mokazareis MpeJoMIICHUs CTEKIa.
HccnenoBanue cBOHCTBA M300pa)KEHUsS, TMOJIYYEHHOTO C IOMOIIBIO
coOuparoleii TUH3bI; U3MEHEHUS! OKYCHOTO PACCTOSIHUS ABYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa MPEIOMIICHHUS CBETOBOTO JIyda OT yria MajeHus Ha
T'PaHUIIE «BO3JIyX — CTEKIIO»

307 Qu3zuueckue asrenus 6 npupode: 3arMmenus Comxna u JIyHbI, 1BETa Ten,

ONTHYECKHUE ABJICHUs B aTMoc(epe (1BeT Heba, pedpakiiyst, paayra, MUpax)




Texnuueckue ycmpoticmea: OYKH, MEPUCKOT, (OTOAINIApaT, ONTUYECKUE

3.28

CBETOBO/IBI
4 KBAHTOBEBIE SBJIEHUA

41 PagnoaktuBHOCTh. Anb(a-, Oera-, ramma-usiaydeHusi. Peakuuu anbda-u
Oera-pacriaja

42 Omneitel Pesepdopra mo paccesauto anbda-gactui. [lnanerapHas mMozensb
aToma

4.3 CocraB atomHOrO sigpa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 6 Npupode: ECTECTBEHHBIM PaTMOAaKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy9H, PaJMOAKTHBHOE H3IIydCHHE MPHUPOTHBIX MUHEPAJIOB,
JICiCTBUE PaJIMOAKTHBHBIX U3TYUYECHUH Ha OPTaHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKON, HWHIAMBHUIYAIBHBIA TO3UMETD,

kamepa BuibcoHa, simepHast SHEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®dusuka: 7- kimacc: 0a30BbId ypOBEeHb: YueOHUK, 7 Kiacc/
[leppimkun .M., UBanoB A.U., AkmumonepHoe oOmiectBo «M3marenbcTBo
«IIpocsewenue»

2. Odusuka: 8- kimacc: 0a30BbI ypOBEeHb: YueOHUK, 8§ Kiacc/
[lepsimikun Y. M., MBanoB A. W., Axumonepnoe obmiectBo «l3aaTenbeTBoO
«IIpocBenieHue»

3. ®dusmka: 9-if kmacc: 0a30BbI ypOBEHBL: YueOHUK, 9 Kiacc/

[Teppiukun U. M., I'ythuk E. M., IBanoB A. W., [letpoBa M. A., AKIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. ®dusnka. 8§ kiacc. ba3oBelii ypoBeHb. MeTonuueckoe mocoOue.
Uepnukona O.A., I'nagenkosa C.H., Kynpssues B.B.

2. ®dusmka. 8 kiacc. Mertonuueckoe mocobue kK ydeOHHMKYy A.B.
ITepeinkuna. Yepnukosa O.A., I'magenkoBa C.H., Kyapssues B.B.

3. Ouzuka. 9 knacc. Meronuueckoe mnocobue k yueOHUKY A.B.
ITepeikuna. Yepnukosa O.A., I'magenkosa C.H., Kynpssues B.B.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPChbI
CETHN

1. ®dusmka. 7 kinace. [{udposas padouas rerpaas. Y MK Ilepsimkun U.
M. - UBanosB A. U.

2. ®dwusuka. 8 knace. ludposas padouas terpans. YMK Ilepormkun U.
M. - UBanosB A. U.

3. ®dwusuka. 9 knace. lludposas padouas terpans. YMK Ilepoimkun U.
M. - UBanosB A. U.

4, ®dwuzuka. 7 xknacc. Hudposoit Tpenaxép "Tecter". YMK Ilepsitkun
A. B.

o. ®dwuzuka. 8 xknacc. Hudposoit tpenaxép "Tecter". YMK Ilepoimkun
A. B.

6. ®dwuzuka. 9 xknacc. Hudposoit Tpenaxép "Tecter". YMK Ilepsimkun
A. B.

1. Poccuiickas anmekTpoHHas mKoia

8. DONeKTpOHHBI OaHK 3aJaHUN I OICHKH (yHKIIMOHATHHOU

TPaMOTHOCTH.



