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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3MKEe HAa YPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
COCTaBJieHa Ha OCHOBE TOJIOKEHWUH U TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (penepaibHOil paboueid mporpaMMbl BOCIUTaHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

CopepxaHue mnporpaMMbl IO (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYalOIIMXCS M OpPraHU3alUI0 H3yuYeHUs
Gu3MKN Ha JAEATEeIbHOCTHOM OcHOBe. B mporpamme mno (usnke y4uTHIBAIOTCS
BO3MOYKHOCTH yuyeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysIbTaTaM 00y4YeHHUs, a TaKKe
MEXIMPEIMETHBIE CBA3M €CTECTBEHHOHAYUYHBIX YUEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHaBIMBAET pacmpesesieHne yaeOHOro MaTepuana
1o rojam oOydeHus (MO Kjaccam), mpejaraeT NpUMEpHYIO MOCIIEI0BaTEIbHOCTD
U3y4YEHUs TEM, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHSA MPEIMETHOIO COAECpPX aHUSI U
y4ETE BO3PACTHBIX OCOOCHHOCTEN 00yJaronuXCsl.

[Tporpamma mo Qu3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YYUTEIIO B CO3/IaHUU paboueit MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (PU3UYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpPOHOMHUEH U HU3HUECKOi Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBISIET HauboJiee SICHBbIC
00Opa3Ilpl MPUMEHEHHsSI HAyYHOTO METOJa TMO3HAHMS, TO €CTh CIoco0a MOTyUYeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpnHa W3 TIaBHBIX 3a/1ady (PU3NYECKOTO O0pa3oBaHUs B CTPYKType OOIIETO
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEepeca K HayKe y 00yJaronuxcs.



N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIPENIOIaraeT OBJAJCHUE
CIEAYIOIIMMUA KOMIETEHTHOCTSIMH, XapaKTepU3YyIOIMMH €CTE€CTBEHHOHAYUYHYIO
IPAMOTHOCTB:

« Hay4YHO OOBSICHSTH SIBJICHUS;

 OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIC0BAHU;

*  UHTEPHPETUPOBATH AAHHBIE U UCIIOJIB30BATh HAYUYHbIEC JOKA3aTEIbCTBA JIS
MOJTYY€HHUSI BEIBOJOB.

[lenmn wusyueHus GU3UMKA HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
onpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Duszuka» B
oOpa3oBaTenpHBIX oOpranusanusax Poccuiickoit ®Dexpepanuu, peamu3yONINX
OCHOBHBIE  00I1€00pa30BaTENbHbIE MPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM
Komnerun MunucrepctBa npocsemienusi Poccuiickoit @eneparuu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [1K4BH).

Hean uzyuenus Gpusuku:

« mnpuoOpeTeHne HHTEepeca W CTPEeMJICHUS OOydYalolmuxcsi K HaydYHOMY
U3YUYCHHUIO TPUPOABI, PAa3BUTHE HX HWHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

 pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (HOPMHUPOBAHUE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

+ (opMuUpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yJibTaTa U3y4YeHUsI OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

« (opmupoBanue mpeacTaBieHUNA O poid (DUUKHU JJIsT Pa3BUTUSA JPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

+ pa3BUTHEC  TPEACTABICHUA O  BO3MOXHBIX  cepax  Oymymiei
poheCCHOHAIBHON JIeSITEIBHOCTH, CBSI3aHHOU ¢ (PM3MKOM, MOATOTOBKA K
JaabHEeUIleMy 0Oy4YEeHHIO B 3TOM HAMpaBJICHUMU.

JlocTibkeHne JTHX IieJield MmporpaMMbl 1Mo (U3MKE Ha yYpOBHE OCHOBHOTO

oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a/1aY:

« mnpuoOpeTeHHe 3HAaHUH O JHUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSX;

«  nOpuoOpeTeHHe yMEHUU OMHUCHIBATh U OOBICHATH (DU3UUYECKUE SIBICHUS C
MCIIOJIb30BaHUEM MMOJYUYCHHBIX 3HAHUM;

* OCBOCHME METOJIOB  pPEUIEHHUS  IPOCTEUIINX pacu€THBIX 3a1a4

C UCIIOJIb30BaHUEM bu3nIecKux MOJIeNiel, TBOPYECKUX
U TIPAaKTUKOOPUEHTUPOBAHHBIX 3a7a4;



+ pa3BUTHE YMEHHUI Ha0JI0aTh NPUPOIHBIC SIBJICHUS W BBIIOJHATDH OIBITHI,
nabopatopHble pabOTBl W OKCHEPUMEHTANbHBIE HCCIEAOBAaHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

« OcBOoeHHE NpuEMOB paboThl ¢ MH(popMaluen GU3HMUECKOro COoAep>KaHuUs,
BKJIFOUYasi HHPOPMAIUIO O COBPEMEHHBIX TOCTIKEHUAX (PU3UKHU, aHATU3 U
KPUTUYECKOE OLICHHMBaHUE UH(OPMALIHH;

«  3HAKOMCTBO cO chepamu podhecCUOHATBEHON AESTEIBHOCTH, CBI3aHHBIMU
C (Qu3MKON, MU COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha
JTOCTHXKEHUSX (PU3HUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
Kiacce — 68 vacoB (2 yaca B Hezen0), B 9 kiacce — 102 yaca (3 vaca B Hellemio).

[Ipennaraemeiii B mporpamMmme 1o ¢Gu3MKe MepeueHb J1abopaTOpHBIX padboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKkTep, YUUTEIb JIETaeT BHIOOP MPOBEACHUS
7a00paTOPHBIX PabOT M OMBITOB C YYETOM HUHIUBHUAYaJIbHBIX OCOOCHHOCTEU
oOyyYarommxcsi, CIUcKa AKCIEPUMEHTANBHBIX 3aJIaHUi, MpejiaraéMblX B pamMKax
OCHOBHOTI'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (pu3uKe.

COIAEPKAHUE OBYUEHUA
7 KUIIACC

Paznen 1. @u3uka u €€ poJib B NO3HAHUU OKPY Ka0IIEero Mupa.

®usuka — Hayka O mnpupoae. SABneHus npupoipl. Ou3nUECKUe SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeAUUMHBL. M3MmepeHue Quanueckux BelIUyuH. Puznyueckue
npubopsl. [TorpentHocTs u3mMepeHuit. MexxayHapoaHas CUCTEMA €TMHHII.

Kak ¢usuka u gpyrue ecTECTBEHHbIE HAyKW H3y4dalOT MPUPOAY.
EcTecTBeHHOHAYUHBIII METOJl TMO3HaHUS: HAOJIOJIEHHWE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBI)KEHUE TUIIOTE3, SIKCIIEPUMEHT 110 MPOBEPKE THIOTE3, OOBSICHEHHE
HabmogaemMoro aBieHus. Onucanue GU3NIECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE,

CBETOBBIEC SIBJICHUS.



2. DOusuyeckue NMpuOOPHI U MPOIeaypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
UG POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimel.

1. OmpeneneHue LEHbI IeEHUs MIKaIbl U3MEPUTEILHOTO Tprbdopa.

W3mepeHne pacCcTOSHAMN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MalbIX TEN.

vk W

N3mepenne temmepaTypbl NMPU MOMOIIU JKHAKOCTHOTO TEPMOMETpA H
JaTyruKa TeMIIepaTyphl.
6. IIpoBeaeHue uccienoBaHus MO MPOBEPKE TUIMOTE3bl: JAIBHOCTH MOJETA
niapuka, MyImeHHOr0 TOPU30HTAIBHO, TeM 00JibIlle, YeM OOJbIIe BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBEJACHUS 0 CTPOCHUM BelllecTBa.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenue dactull BemiecTBa. CBs3b CKOPOCTH JBMIKEHHS YacTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumomeicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBS3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGmroneHue 6pOoyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysum.

3. HaOmionenue  siBieHW, OOBSACHSAIOMIMXCA MNPUTIKEHUEM W

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.
Jlabopamopnvie pabomel u onvimel.
1. Omenka pauameTrpa aroma METOJIOM  PSJI0OB (c
UCIoJb30BaHueM pororpaduii).
2. OmbITHI 10 HAOJTIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnpITEl IO OOHAPYXKEHUIO ACHCTBUS CHJI MOJICKYJISIPHOTO MPUTSHKCHUS.
Paznen 3. /IBukeHune U B3auMoAecTBHE TeJl.

Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHUIKCHHUE.
Cxopoctb. CpenHsii CKOpPOCTh MPU HEPABHOMEPHOM IBMKEHUM. Pacyér myTtu u
BPEMEHU JIBUKCHHUS.

SBnenue wuHepuu. 3aKOH MHEpUMHM. B3anmonaeicTBue Ten Kak NpUYMHA
W3MEHEHMUs] CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tea.



[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHULIE
00BbEMa BelecTBa.

Cuna kak xapakTepHCTHKa B3auMoaencTBus Ten. Cuila yrnpyrocTd M 3aKOH
['yka. M3mepeHne cuibl C MOMOLIBIO AUHAMOMETpA. SIBIIEHME TATOTEHUS U CHIIA
TskecTd. Cuila TSKeCTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CHWJI, HAaITpaBJIEHHBIX IO OAHOU MpsAiMoil. PaBHoaelicTBytomas cui. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

Habnrogenne MeEXaHM4eCcKoro IBHKEHUS TENa.

M3mepenne CKOpOCTH NPSAMOJIUHENHOTO IBHKCHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

HabmroieHue u3sMeHeHus1 CKOpOoCTU IIPU B3aUMOJCHCTBUM TEI.
CpaBHeHHME MacC 10 B3aUMOJICHCTBUIO TE.

I A o

CoxeHune CHJl, HaIlPpaBJICHHBIX IO OJTHOM ITPSMOM.

Jlabopamopnvie pabomel u onvimel.

1. OmpezeneHne CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne cCpeaHE CKOPOCTH CKOJBXEHHUs Opycka WIHM IIaphKa T0
HaKJIOHHOM IIOCKOCTH.

3. OmnpexeneHue MIOTHOCTA TBEPAOTO Tea.

4. OmbBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (nedopmariimn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBXKEHUS OT
BEcCa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIICHUSI M YBETTUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJiEHUsI raza oT o0b&Mma, TemriepaTyphl. llepemaua naBneHus
TBEPABIMU TEJAMHU, XUAKOCTIMH M ra3zamu. 3akoH Ilackans. IIneBmatnueckue
MalllUHbl. 3aBUCHUMOCTb JABJICHUS >KUJIKOCTH OT TIyOMHBI. ['mapocTtaTudeckuii
napajgokc. Coobmraronyecs: cocysl. [ mupaBnudecKue MeXaHu3MBbl.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpuyuHbl cyriecTBOBaHUS
Bo3aAylHON o0onouku 3emyn. OnbiT Toppuuennu. M3mepeHue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HA/I YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TABJICHMUS.

JlelicTBre KUIAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaroas
(apxumenoBa) cuia. 3akoH Apxumena. [LnaBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.

1. 3aBUCUMOCTb JJABJICHUS Ta3a OT TEMIIEPATYyPBL.
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[lepenaua naBineHUs KUJIKOCTHIO U Ta30M.

CooOmaromuecs coCyibl.

['mapaBauyueckunt mpecc.

[IposiBrieHne necTBUA aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHJIKOCTH.
VYcnoBue miaBaHus TeN: TUIaBAHUE WIIW MTOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TUIOTHOCTEU TEJIA U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimel.

1.

HccnenoBanre 3aBUCHMOCTH Beca Tela B BOJIe OT 00bEéMa MOTPYKEHHOH B
JKUIKOCTb YaCTH TeJa.

OmnpeneneHue  BBITAJKUBAIOIICH  CWJIBI, JCHCTBYIOIIEM Ha  TEIO,
IIOIPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JCUCTBYIONIEH HAa TEJIO
B JKHJIKOCTH, OT MACChI TeJa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIONIECH  CHIIBI,
JEeUCTBYIONIEH Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHON B JKHIKOCTh
YacTH Teja U OT INIOTHOCTH >KUJIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHHWE JIOJKA U
OIpEAEIICHUE €€ TPY30HOABEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [ [pumeHenune npaBusia paBHOBECHS pblyara K 0JI0Ky. «30J10TOe
npaBuio» Mexanuku. KIIJI mpocteix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U

TCXHHUKC.

Mexanunueckas QHCPIus-. Kunetnueckas wu MOTCHUOUAJIbHAA  OHCPIUs.

[IpeBpailieHrie OTHOTO BHIa MEXAHUYECKOW YHEPTUU B APYTroi. 3aKOH COXpAaHEHUs

DHEPTUU B MEXaHUKE.
Hemoncmpayuu.
1. ITprMepbI TPOCTHIX MEXaHU3MOB.
Jlabopamopnsie pabomel u onvimel.

1.

Omnpenenenre paboThl CUITBI TPEHUS ITPU PABHOMEPHOM JBM)KEHUHU TeJIa MO
TOPU30HTATIBHON OBEPXHOCTH.

HccnenoBanue ycioBUl paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

M3yuenune 3aK0HAa COXpaHEHUsI MEXaHUYECKON DHEPTUN.



8 KUIACC

Paznea 6. TensioBble siBJICHHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJI. OIIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPIOro, KHUAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BeLIECTBA.
Kpucrannnueckue u amopgusie Tena. OObsCHEHUE CBOMCTB ra3oB, KUAKOCTEU U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKOM TEOPHH.
CMaurBaHKe U KanWUISIpHBIE sBJICHMS. TeroBoe pacuIMpeHne U CKaTue.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEW HHEPrUu:
TEeIUIonepeaaya u CoBepiieHre padoTel. Buasl Teruonepeaaun: TemIONPOBOIHOCTD,
KOHBEKIMS, U3ITy4YEHHUE.

KonuuectBo TemnoTel. YenbHas TEIJIOEMKOCTh BELIECTBA. TemiuooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemoBoro Oamanca. IlnaBineHue wu
OTBEPJICBAHME KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Ttemora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(EpHOro
JTaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuntuner pabots! TeroBbix auratesneit KI1/ teroBoro neurarens.
TernnoBble ABUTATENHN U 3aIIATA OKPYKAOIIEH CPENBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HaGmroneHue 6pOoyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddysun.

3. HaGmronenue sBeHU CMaYyMBaHUS U KaMLISIPHBIX SBJICHUH.

4. HabmroieHue TeraoBOro paciupeHus Tell.

5. VI3MeHeHWe naBlieHWs raza MpU W3MEHEHWH 00bEMa M HArpeBaHWH WIIN
OXJIAXKICHUU.

6. [IpaBuia u3mMepeHus TeMIepaTypsbl.

7. Bunsl Tenmonepenayu.

8. OxJaxJaeHue Mpy COBEPIICHUH PAOOTHI.

9. HarpeBanue rpu coBepiieHUr pabOThI BHEIITHAMH CHJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEN PA3TMYHBIX BEIIECTB.



11. HabnrogeHue KUneHus.

12. HabnrogeHue mocTosHCTBAa TEMITEPATYPhI MTPH TIJIABJICHUH.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnvie pabomul u onvimol.

1. OmnbITHI 110 OOHAPYKEHUIO AEHCTBHS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnpITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHI TIO HAOIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJIOHE MIMPHUIIA.

5. OnbITl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3lyXa OT €ro

00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka rumnoresbl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH

B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HaOGmionenue wu3MeHeHUs BHYTPEHHEW DJHEPruu Tella B PeE3yJbTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HMccnenoBaHue SIBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U

ropstuer BOJIBL.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  Mpu

TEII000MEHE C HArpeThIM METATUIMUECKUM LIMJIHHAPOM.

10. OnpeneneHre yIeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca uCIapeHus.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzauus Tel. J[Ba poaa 3JEKTpUUECKUX 3apsaoB. Bzaumopeicteue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnoine. Hanpsok€HHOCTh 3iiekTpudeckoro mosst. [IpuHumn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA JJICKTPUUECKUAN 3apsii.
Crpoenne aroma. IIpoBOAHMKM W  OUIJIEKTPUKUA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

OnekTpudeckass nenb. Cuna  Toka.  DJEKTPUUECKOE  HAIPSKCHHE.
ConpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHBICHHE BeliecTBa. 3akoH Oma
IS ydacTka nenu. [locnenoBarensHoe u napamuieibHOE COEAMHEHUE MPOBOJIHUKOB.



PaGora u MomHOCTh »3nekTpudeckoro Toka. 3akoH Jlxoyns—JleHua.
DReKTpUYECKre IIENU U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTossHHBIE MarHUTHL. B3anMogeicTBIE MOCTOSHHBIX MAarHUTOB. MaroHuTHoe
rojie. MarautHoe 1ojie 3eMJM M €ro 3HadeHue IS KU3HM Ha 3emuie. OIbIT
Opcrena. MarHuTHOE MOJI€ JIEKTPUUYECKOro Toka. [IprumMeHeHne 3J1eKTpoMarauToB
B TeXHHUKE. JIeCTBME MAarHUTHOTO TOJIs1 HA POBOIHUK C TOKOM. DJIEKTPOJBUTATEb
MOCTOSIHHOTO ~ TOKa. VICmoyib30BaHWE  DJIEKTPOJBHUTATENE B TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue 3JeKTpoMarHuTHOM MHaAykuuu. [IpaBuiio Jlenna.
DnekTporeHeparop. CrocoObl MOTyYeHUs JICKTPUICCKON SHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJieKTpu3anus Ted.

J{Ba poja 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAst HHAYKIIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPsIO0B.

[IpOBOTHUKH U JUAJIECKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

McToUYHMKH TTOCTOSHHOTI'O TOKA.
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JlelicTBUS DIEKTPUYECKOTO TOKA.

[ERy
o

. DIIEKTPUYECKHI TOK B HKHUJKOCTH.

=
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. 'a3oBbIH pasps.
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N

. U3mepeHne cuiibl TOKa aMIepMeTpPOM.

[ERY
w

. 3MepeHune 31eKTpUIeCKOTro HAMPSHKEHUST BOJBTMETPOM.

|_\
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. Peocrar u mara3zuH cONpOTUBIICHUN.
. BzanMoiericTBre MocTOSHHBIX MAarHUTOB.

[ Y
a n

. MO)ICJ'II/IpOBaHI/Ie HCBO3MOXXHOCTHU pasACICHHA IIOJOCOB Maroura.

[ERY
~

. MOI[GJ'H/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MAarHUTOB.

[Eny
[00]

. OneIT Dpcrena.

=
(o]

. MarauTHoe€ noJjie Toka. DJIEKTPOMArHUT.

N
o

. JleicTBHE€ MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

N
=

. 9J'I€KTpO)1BI/IFaTCJ'IB ITIOCTOSAHHOI'O TOKA.

N
N

. UccnenoBanue sABIEHUS 2IIEKTPOMATHUTHON UHAYKIHH.

N
w

. OnbiTel Papazes.

N
N

. 3aBUCHUMOCTbD HammpapJCHUA HWHAYKIIMOHHOI'O TOKa OT YCJIOBI/Iﬁ €ro
BO3HHMKHOBCHU.



25. DJEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1. OmpITel TIO HAOMIONEHWIO JJICKTPHU3AlMA TEeN WHAYKIMEH U Tpu
CONPUKOCHOBEHHH.

2. HccnenoBanue JACHCTBHUS SJEKTPUYECKOrO TOJISI HA MPOBOJHUKH U

JUDJIEKTPUKHU.

3. COopka u rmpoBepka pabOThl ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

4. VI3MepeHue U peryJimpoBaHUE CUIIbI TOKA.

5. M3MmepeHnue u peryivpoBaHUE HANPSHKCHMUS.

6. HccinenoBanue 3aBUCHMOCTH CWJBI TOKA, MIYIIETO 4YEpEe3 PE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

7. OnbITHL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh ANEKTPUYECKOTrO

CONIPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAX IONEPEYHOTO
CEUYCHHMS U MaTepuara.

8. IlpoBepka mpaBuiia CIIOKEHUS HANPSDKEHUH IIPU  IIOCIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna i CWJIBl TOKAa NPU MNapauIeIbHOM COEAUHEHUU
pPE3UCTOPOB.

10. Onpenenenrie pabOThI JIEKTPUIECKOTO TOKA, HAYILIETO Yepe3 pe3ucTop.

11. OnpenesieHHe MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pesucrope.

12. MccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JaMIOUYKy, OT
HanpsHKEHUS Ha HEW.

13. Onpenenenue KT/ narpeBaresi.

14. MccnenoBanrne MarHUTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MAarHUTOB.

15. 3yueHnrne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB TIPH UX 00bEIMHEHUN
Y pa3ieiCHUN.

16. MccnenoBanne N€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPETIKY.

17. OOBITHI, JIE€MOHCTPHUPYIOIIHE 3aBHCUMOCTh CHJIbI

B3aUMOJIEUCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. MI3yueHue nelCTBUsI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u uzydeHue padoThl SJ1€KTPOABUTATEIIS.

20. 3mepenue KII/I anekTpoaBurareibHOM yCTaHOBKH.

21. OnbITBI TIO0  MCCIIEIOBAHUIO SIBJICHUSI JJIEKTPOMArHUTHOW WHAYKIWU:
MCCIIEIOBAHUE U3MEHEHUI 3HAYECHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC



Pa3znea 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JOBmwkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JIBWKECHHS. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBukeHue. HepaBHoMepHoe npsAMonnHeiiHoe aBrkeHue. CpelHssi 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMOMHEHHOe aBmxkeHue. CBoOoaHOE
nageHue. OnsITel [anues.

PaBHOMepHOE JBMXKEHUE MO OKpY>KHOCTH. Ilepuon u ydacrora oOpamieHus.
JIuneliHas u yriaoBas cKOpocTh. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

[lepBbiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cuiia TpEHUs CKOJIbKEHUS, CUila
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlwxenue ruiaHer Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOIO TeJIa € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mvmyibea. UMmysibe CHitbl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b 3HEpruu u padoThl. [loTeHnanbHas sHeprus Telna, NOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHeprus cxaTon npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaGnropeHue MexaHMYECKOro JIBHXKEHHSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyTel W TPAeKTOPUU ABUKEHHS OJHOIO W TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO JIBXKECHUSI.
Habmonienue nBM>KeHUs Tea Mo OKPYKHOCTH.

o v MW

Habmoienue MexaHn4ecKux SBJICHUH, MPOUCXOASIINX B CUCTEME OTCUETa
«Tenmexkay npu €€ pPaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

7. 3aBHCHMOCTb YCKOPEHHMs Tejla OT MAacChl TeJla U JACHCTBYIOIIEH HAa HEro
CUJIBL.



8.
9.

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

Habmtoienue paBeHcTBa CHIT TP B3aUMOJICHCTBUU TEI.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUYKCHUU.

[lepenaua umMitynbca Mpy B3aMMOACHCTBUH TEIL.

[TpeoOpa3oBanus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITyJIbCa TIPU a0COIIOTHO YIPYTrOM B3aUMOICHCTBHUU.
HaOmnroenue peakTHBHOTO JABHYKEHHUS.

CoxpaHeHHEe MEXaHUYECKON SHEPTUU MIPU CBOOOTHOM MaJCHUH.
CoxpaHeHHEe MEXaHUYECKON SHEPTUH MPHU JBMKCHUH TeJa O] ACHCTBUEM
NpPY>KUHBIL.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Il pa3roHa M JajJbHEHIIEro paBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

Omnpenenenne cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WIM JABHXKEHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHUsl Tejaa NpPU PABHOYCKOPEHHOM JBMKEHUU IO
HAKJIOHHOU INTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHM MPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[TpoBepka TrHUIOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBIKEHUU 0Oe€3
HAa4YaJIbHOM CKOPOCTH MYTH OTHOCSTCS KaK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBl TPEHUS CKOJIBKEHHUS OT  CHIIBI
HOPMAJIBHOTO JaBJICHMUS.

Onpenenenue kordpuIeHTa TPEHUST CKOIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre paboThl CUIIBI TPEHUS TPU PABHOMEPHOM JBM)KEHHUHU TeJIa MO
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenenve pabOThl CHUJIBI  YOPYTOCTH TpU  MOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuyeHue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.

KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TEPUOI,

4acToTa, aMIUIMTy1a. MaTeMaTudeCKui U NPYyKMHHBIM MasTHUKU. [IpeBpainenue

SHEPIUH IIPH KOJIeOATSIHHOM JIBHUKESHUH.

3aryxatomue  kosieOanus.  BwiHyxkzaeHHsle — KoneOaHus.  Pe3oHaHc.

Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble W



MONIEPEYHbIE BOJHBL. [[MMHA BOJHBI HM CKOPOCTh €€ pPacnpOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. ['poMKoCcTh 3ByKa U BbicoTa TOoHA. OTpaxeHue 3Byka. MudpazByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TeJI MO JIEWCTBUEM CHIBI TSHKECTH W CHIIBI
YIPYTOCTH.
Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BBIHYXIEHHBIX KOJICOaHH U pe30HaHCa.
PacnipocTpaneHue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
Habnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomul u onvimol.
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1. OHpCIIGJIGHI/IG HJaCTOTbI u Inepnuoaa KoJICOaHU I
MaTEMAaTH4YCCKOTI'O MasiTHHUKA.

2. Ompenenennie 4acTOThl U IEPHOJIa KoeOaHUi MPY>KUHHOTO MAasSTHHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TE€pUOJIa KOJCOAHUI MOJBEIIEHHOTO K HUTU
rpy3a OT IJIMHBI HUTH.
4. VccnemoBaHue 3aBUCHUMOCTHU TMEepUoja KoJeOaHUil MPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH MepuoAa KojieOaHUM Tpy3a, MOJBEIICEHHOTIO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh MEpuUoJa  KoJeOaHui
NPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO TaJCHUSI.
Pazgea 10. DineKkTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMAarHUTHOE  TMoOJie.  JJEKTpOMarHuTHble  BoOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. Illkana »JeKTpoMarHUTHBIX BOJH. Hcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
DnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.
Hemoncmpayuu.
1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. 3ydyeHne CBOWCTB AJICKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMJIHHOTO
tenedoHa.
Pa3nen 11. CBeToBbIe IBJICHUS.



JlyueBas  momens  cBera.  Mcrounmkm — cBera.  IIpsmonunernnoe
pacnpoctpaHenue cseta. 3atmeHust Connua u Jlynel. Otpaxkenue ceera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue ceera. 3aKoH npenoMiieHus ceera. [lonHoe BHyTpeHHEe
OTpa)K€HUE CBETA. Hcrnonb30BaHuE NOJIHOTO BHYTPEHHETO

OTPaXEHUsI B ONTHYECKUX CBETOBOJIAX.

JIunza. Xon gyueit B muH3e. OnTHueckas cucreMa poroarnmapaTa, MUKPOCKOTA
u Teseckomna. ['1a3 kak ontuyeckas cucreMa. biim30pyKoCTh U 1aabHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel Hprotona. CroxeHue
CHEKTpalbHBIX UBETOB. JlHcnepcus cBeTa.

Hemoncmpauuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tosrydyenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xop tydeit B coOuparoriei JIMH3e.

XO0J Ty4der B pacCEeUBAIOIIECH JIMH3E.

[Tosryuyenue n300pakxeHU ¢ TOMOIIBIO JIMH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rinasa.
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11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tomyuyenue 6e0ro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCMMOCTH yIJIa OTPaXKEHUS CBETOBOIO Jydya OT YyIUIa
najieHusl.

2. W3ydeHue xapakTepUCTUK M300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTila NPEJOMIIEHHS] CBETOBOTO Jiyda OT yIJia
NaJIeHUs] HA TPAHULIE «BO3YyX—CTEKIIOM.

4. [lomyuyeHue n3o6paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.

5. Omnpenenenuie GOKYCHOTO PAcCTOSIHUSA U ONTUYECKON CUIJIbI COOMparoIIen
JIMH3BI.

6. OIBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbITHI N0 BOCHPUATHIO I[BETA MPEAMETOB MPU HMX HAOIIOJECHUU uepes3
[[BETOBbIE (DUIIBTPBI.

Pa3pen 12. KBaHToOBbBI€E SIBJICHHUS.

OmnwiTel Pe3epdopna v minanerapHas mojenb atoma. Monens atoma bopa.

HcnyckaHue u NnoriomeHne ceera aroMoM. KBaHThl. JInHeN4aTble CIEKTPHI.



PagnoaktuBHocts. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. HykinonHas wmogens aromHoro szapa. HWsoronmsl. PaanoaxtuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBA3b Macchl M 3HEpruu. Peaknuu cuHTe3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHeprervka. JleHMCTBHS pagMOAKTUBHBIX H3JIYyYCHHU HA IKUBbBIC
OpPTaHU3MBI.

Hemoncmpauuu.

CnexTpbl U3Ty4EeHUS U MOTJIOIEHNUS.

CnexTpsl pa3aIn4HbIX Ia30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Buiibcona.

PaboTta cuérunka HOHU3UPYIOUIUX U3ITYyYEHUH.

Perucrpanus usirydyeHus: IpUPOAHBIX MUHEPAJIOB U MPOLYKTOB.
Jlabopamopnsie pabomul u onvimol.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.
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2. I/ICCJIGI[OBaHI/IG TPCKOB: UBMCPCHHUC SHCPTHUH YaCTHUILI IIO TOPMO3HOMY IIYTHU

(o dhoTtorpadusam).

3. M3mepenue pagnoakTUBHOTO (poHa.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpUTENHEHO-00001IIAIOIMINI MOYJIb MIPEAHA3HAYEH JJII CUCTEMaTH3allun
1 000011IeHUS TTPEAMETHOTO COIEP>KAHUS U OTIBITA ICSITEIIBHOCTH, TPUOOPETEHHOTO
NpU HU3YYEHUH BCETrO Kypca (DU3UKH, a TaKXKe JJIsl MOJTOTOBKU K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO (Pu3MKe HJii 00Y4YaroIIuXcsi, BBIOPABIINX ATOT
y4eOHBIN TpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOJIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIEYMBACTCS JOCTHUKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOyudeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB KCCIEJIOBaHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJEHUEC YMEHUSIMU OOBACHATH (U3UYECKUE
SBJICHUS, TPUMEHSS TMOJyYEHHbIE 3HAHMS, pellaTh 3aJa4d, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[TpyuHIMIIHATBEHO AEATEIBLHOCTHBIN XapaKTep JAHHOTO pa3iesia peaIn3yeTcs 3a
CYET TOTO, UTO OOYUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TIpeIaraeTcs:

Ha OCHOBE IMOJTYUYEHHBIX 3HAHUI PaCllO3HAaBaTh M HAYYHO OOBSICHSTH
dbuznyeckre SBICHUS B OKpYXKaroUled TMPUPOJE€ U TOBCEAHEBHOW KU3HU;

UCII0JIb30BATh HAYUHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SBJICHUHN, B TOM



YuUCIIe 715 IPOBEPKU TMITOTE3 U NOJYUEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4yHbIE OCHOBBI HamOOJee BaXKHBIX JOCTIKEHHUH COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, NPAKTUUECKOTO NCII0JIb30BaHUs Pa3IMUHbIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
DHEPIUU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMNSA

N3ydenue pu3nku Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS HAIPABIIECHO
Ha JTOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzydyenust Gu3MKU Ha YPOBHE OCHOBHOTO O0ILIEro 0Opa3oBaHus

y oOyuaronierocst 6yayT cqopMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YIbTAThI B
YacTH:

« 1) maTpMoTH4eCKOro BOCIMTAHUA:

« - TMpOSIBIECHUE HHTEpEca K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO
POCCUNCKON (PU3NUECKON HAYKH;

* - [ICHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

*  2) rpaKIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

« - TOTOBHOCTh K AaKTHBHOMY Y4YacCTHIO B OOCYXIEHHWU OOIIECTBEHHO
3HAUYMMBIX M OTUYECKUX MpPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN (PU3UKY;

+ - OCO3HaHHE BAXHOCTH MOPAJIbHO-3THYECKHUX MPUHLHUIIOB B IEATEIbHOCTH
YYEHOrO;

+  3)3CTeTH4eCKOro BOCIIUTAHMSI:

« - BOCHOpHUSITHE OCTETUYECKUX KayecTB (u3mueckod Hayku: €€
rapMOHUYHOTO TOCTPOCHHSI, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH; O 4)
LHEHHOCTH HAYYHOT'0 MO3HAHUS:

+ - OCO3HaHUE IEHHOCTH (HU3MUECKON HAYKH KaK MOLIHOIO HHCTPYMEHTa
MO3HAHHWS  MHPA, OCHOBBI  PAa3BUTUS  TEXHOJIOTHUM, Ba)XHEUIIEH
COCTaBJISIIOIIEH KYJIBTYPBI;

- pa3BUTHE HAYYHOM JI0003HATEILHOCTH, HHTEPECA K UCCIIEIOBATEIBCKOMN
NEeATEIbHOCTH;

- 5) ¢dopmupoBaHusi KYJIbTYPHI 310POBbSI U IMOIMOHAIBLHOIO
OJ1aromnoJry4ms:



- OCO3HaHUE LIEHHOCTH Oe30macHoro oOpa3a XU3HU B COBPEMEHHOM
TEXHOJIOTUIECKOM MHpPE, BOXHOCTH IPABHJ OE30MIACHOTO TOBEICHUS Ha
TPaHCIIOPTE, Ha JIOPOTax, C JIEKTPHYECKUM H TEIUIOBBIM 000pYJOBaHHEM B
JOMAIITHUX YCIIOBHSX;

- cOpMHUPOBAHHOCTh HaBbIKa pedIieKCUU, MPU3HAHKWE CBOETO MpaBa Ha

OILIMOKY M TaKOTO e MpaBa y APYyroro YeJIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/1au (B paMKaX CEMbH,

o0Opa30oBaTeNbHON OpraHU3AlMK, TOPOJa, Kpas) TEXHOJIOTHYECKOW U

COIMAJIBHON HAIPABJICHHOCTH, TPEOYIONUX B TOM YHCIIEC U (PU3UICCKUX

3HaHW; 0 - UHTEPEC K MPAKTUYECKOMY M3Yy4YEeHHIO MTPOQeccuil, CBI3aHHBIX

C (pU3HKOI;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

- OpUEHTAIUS HA MPUMEHEHHE (HU3UYECKUX 3HAHUM JUIs PEIIeHUs 3a/1a4 B

00JIaCTH OKpPY’KaIOIIEeH CpeJibl, TUIAHUPOBAHUS TMOCTYIKOB M OIICHKU HX

BO3MOYKHBIX MOCIICICTBUN I OKPYKAIOIIECH CPEIbI;

- OCO3HaHUE MI00aJBbHOI0 XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH nx

pelieHus;

8) ajanTanumn K U3MEHAIIMUMCH YCJI0BUAM COUMAJIBLHON U PUPOAHOM

cpeabl:

- TOTPEeOHOCTh BO B3aUMOJCHCTBUU TPHU BBINOJTHEHUH HCCICIOBAHUM U

MPOEKTOB (PU3NUECKON HAMpPABICHHOCTH, OTKPBHITOCTh ONBITY W 3HAHUSM

JIPYTHUX;

- TIOBBIIIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3
MPAKTUYECKYIO JIESITEIbHOCTD;

- TOoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE

dbopMyIMpoBaTh UACH, MOHSATHUSA, TUMOTE3bl O (U3UYECKUX OOBEKTAX U

SABJICHUSX;

- OCO3HaHHME Je(PUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B

00JacTH (PU3HKHY;

- IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PU3UYECKUX

3HAHMU;

- CTpPEMJICHHWE AaHAJIU3UPOBATh W BBISBISATH B3aUMOCBSI3U MPUPO/IBI,

o0lllecTBa U PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (HU3UYECKUX

3HAHMU;

- OLICHKA CBOMX JEUCTBUU C YYETOM BIIMSIHUS HA OKPYKAIOUIYIO CpENy,

BO3MOYKHBIX INI00ATbHBIX TOCIEICTBUM.



METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs NpOrpaMMbl 10 (PU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOydaromerocs OyayT cOpMHUpOBaHBI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAONIUE TT03HABATEIbHbBIE YHUBEPCAJIbHbIE YUEOHBIE JEHCTBHUA,

KOMMYHHKATUBHBIC YHUBCPCAJIBHBIC qu6HLIC ,HGI?ICTBH?I, PCTYJLITHBHBIC

YHUBEpCaIbHbIE YUEOHBIE 1EUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiicTBUS

ba3oBble Jiornueckue AeMcTBUA:

BBISIBJISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB
(ssBNIEHU);

YCTaHABIIMBATh CYLIECTBEHHBIN NMPU3HAK KIacCU(PUKAIUU, OCHOBAHUS AJIs
000011I€HNS U CPAaBHEHUS],;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SBICHUSIM;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M TIPH W3YYEHUH (PU3HUECKHUX
SIBJICHUI U TIPOIIECCOB, JIeJaTh BHIBOJIbI C UCIIOJIb30BAHUEM JICTyKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOYEHUHN, BBIJBUTATh THUIOTE3bI O B3aMMOCBS3SIX
(bU3NYECKUX BEJIMYNH;

CaMOCTOATENLHO BBIOUPATh CIIOCOO peleHus yueOHOM (hU3nIecKoit 3a1auu
(cpaBHEHME HECKOJIbKMX BApUAHTOB pEIICHMs, BBIOOp Haumbolee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
MIPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY TUTAHY OTIBIT, HECIIOXKHBIH
bu3MUeCcKuil HKCIEPUMEHT, HEOONbIIOE HCCle0BaHne (HU3UUECKOTO
SIBJICHUS,

OLICHWBAaTh Ha TMPUMEHUMOCTh H JIOCTOBEPHOCTh HH(pOpMaImio,
MOJTyYEHHYIO B XOJI€ UCCIICIOBAHMS WU KCTICPUMEHTA;

CaMOCTOATENHLHO (POpMYIIUPOBATH 00OOIIEHUS M BBIBOJBI TIO PE3yIbTaTam
IPOBEIEHHOTO HAOIIOIEHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE  (U3HUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTATh MPEAMNOI0KEHHUS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.



Pabora ¢ nundopmanmeii:

MPUMEHSATh Pa3IUYHBIC METO/bI, HHCTPYMCHTHI M 3aIllPpOCHI IIPH TIOUCKE U
orbope WH(POPMAIMM WA JAHHBIX C YYETOM TNIPEIJI0KCHHOH y4eOHOM
bu3ngecKoi 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMPATh ONTHUMAIBHYIO (QopMy MpeACcTaBICHUS
uHQOpMAIMU W WUIIOCTPUPOBATh pEIIaeMble 3aJadd  HECJIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU IpauKoi M X KOMOWHAIIUSIMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeGHLIe IleﬁCTBHSI!

B Xoje 00CyXaeHHs y4eOHOro maTrepuaina, pe3yiabTaToB JabopaTOPHBIX
paboT 1 MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA pEIICHUE 3aJa4d W IOJICpKAaHUE
01arokeIaTeIbHOCTH OOIICHUS;

COTIOCTABJISATh CBOM CYXKACHUSA C CYXICHUSIMHU JPYIHMX YYaCTHHKOB
nauanora, OOHapyKHUBATh Pa3IMIUE M CXOACTBO ITO3HIIH;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATH PE3YJIbTAaThl BHIMOJIHEHHOTO (DU3UYECKOTO OTBbITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MMOHMMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMaHIHON Y MHIUBU Y ATbHOM
paboThI U PEIICHUH KOHKPETHOM (PU3nYecKoi poOIeMbl;

MPUHUMATh eI COBMECTHOU NIEATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no €€ JOCTIKECHUIO: paclpeesiaTh poOJid, OOCYXIaTh IMPOIECCHl U
pe3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, TOCTUTAs KAYECTBEHHOTO pe3ysIbTaTa Imo
CBOEMY HaIlpaBJICHUIO M KOOPJIUHUPYS CBOH JICHCTBUS ¢ IPYTUMH YJICHAMHU
KOMaH/IbI,

OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIMIMHA TMPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIILHO COPMYITHPOBAHHBIM YUYaCTHUKAMH B3aMMO/ICHCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M yUEOHBIX CUTYalUAX, TPEOYIOMINUX
JUTs petieHust (PU3NYeCKUX 3HaHUM;

OPUEHTUPOBATHCS B  PA3NIMUHBIX MOAXOAAX NPHUHATHS  pELICHUH
(MHIMBUAYaJbHOE, NPHUHATHE PEIICHHWS B TPYyNIE, MPUHATUE PpELICHUN
rpyIIIoN);



+  CaMOCTOSITEJIBHO COCTaBIISITh AITOPUTM pelieHus (GU3HUECKOl 3a1aun Uiu
IUTAHA MCCIEAOBAHUSA C y4ETOM HMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUM;



ACJIaThb BLI60p )41 6paTI> OTBCTCTBCHHOCTSD 3a4 PCIHICHUC.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTEJJICKT.

JIlaBaTh aJI€KBAaTHYIO OLIEHKY CUTYAllMu U MPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh MPUYMHBI  JOCTIDKCHHUS  (HEJAOCTIDKEHHUS) pe3yJbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHUS
¢u3nyecKoro HMCCIEAOBaHHWA WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIIMXCS CHUTyallMd, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEN;

OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBUSAM;

CTaBUTb €01 HA MECTO JIPYTOr0 YEJIOBEKA B X0JI€ CIIOpa WM JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIOro;
NPU3HABATh CBOE MPABO HA OLIMOKY MPHU PEIICHUH (PU3NYECKHX 3a/a4 WU
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATBI

K xoHiy 00ydenus B 7 Kjacce npeIMETHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHUYECKHE  SIBJICHUA,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIEb, THUINOTE3a, €IWHUIBI (PU3UUYECKHUX
BEJIMYMH, aTOM, MOJIKYJia, arperaTHbIE COCTOSHUSI BelecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHUYeCKoe JABW)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEWHOE), TPACKTOPHS, PaBHOJEHCTBYIOIIAS
cuna, paedpopmarus  (ympyras, — IJIacTU4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath siBiaeHUs (nuddys3us, TETUIOBOe ABUKEHUE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEPHOE  JBIDKCHUE, HHEPIHUA,
B3aUMOJICMCTBUE TEJ, PABHOBECUE TBEPIBIX TEJI C 3AKPEIVIEHHOM OCBHIO
BpaIlcHUs, Iepeava JaBaCHUS TBEPABIMU TSIIAMH, KUIKOCTIMHU M Ta3aMH,
aTMOC(epHOE aBlieHWE, IJIaBaHWE TeJ, MPEBPAIICHUS MEXaHUYECKOH
DHEPTUHN) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHCE,

pacmo3HaBaTh TNPOSBICHUE M3YYCHHBIX (DU3NYECKUX  SBJICHHA B
OKpYXalolleM MHpEe, B TOM uucjie (U3NUECKHE SIBICHUS B MPHUPOJE:



MIPUMEPBI IBUKEHUSA C PA3IUYHBIMU CKOPOCTSIMA B JKMBOW W HEKHUBOWU
MPUPOJIC, NECUCTBUE CWIBl TPEHHS B NPUPOJEC M TEXHUKE, BIIUSHHE
aTMoc(hepHOro JaBJjeHHs Ha KUBOM OpPraHu3M, IJaBaHUE pPbIO, phlYaru B
TEJI€ YEeJIOBEKa, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIICNISITh CYIIECTBEHHbIE CBOMCTBA (IMpHU3HAKH) (U3UUECKUX SIBICHUU;
ONKCHIBATH U3yUEHHBIEC CBOMCTBA TN U (PU3UYECKUE SIBIICHUS, UCIIONB3YS
duznyeckue BenInHbI (Macca, 00bEM, IITOTHOCTH BEIIECTBA, BPEMS, ITyTh,
CKOPOCTB, CPEIHsAsI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TEIA,
CHUJIa TPEHUsI, 1aBJieHue (TBEPOTO TeNa, )KUIKOCTH, ra3a), BHITAJIKUBAIOLIAS
CHJla, MEXaHuuyeckas padoTa, MOIIHOCTb, IJIEYO CHUJIbl, MOMEHT CHIIBI,
KO3((PUIIMEHT TOJIE3HOTO JACHCTBUS MEXaHW3MOB, KHUHETUYECKas U
NOTEHUUANbHASl JHEpPrus), IpPU ONHMCAHUU TPABUIBHO TPaKTOBATh
($u3NYECKUI CMBICI UCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAUYECHHUS U €IUHULIBI
(U3MYECKUX BEJIMYMH, HAaXOAUTh (OPMYJbl, CBA3BIBAIOIIME JaHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3UUYECKUE SBJICHUS U IPOIECCHI,
UCIIOJIB3YSl TIpaBUiia CJIOXKEHUs Cui (BIIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MPaBUJIO paBHOBECHUS pblyara (0yoka),
«30JI0TO€ TIPAaBUJIO» MEXAHMKH, 3aKOH COXPAHEHMs MEXAHUYECKOU
OHEPruu, MNpU ITOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUYECKUE SIBJIICHUS, ITPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallul IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE W3 12
JIOTUYECKUX IIAaroB ¢ onopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PM3HUECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pematb pacuy€THble 3amadyd B 1—2 JEHUCTBUS, WCNOJb3Yys 3aKOHBl U
dbopmyIibl, CBsA3BIBAOIIME (PU3NUECKHE BEIUYMHBI: Ha OCHOBE aHau3a
YCIJIOBUS 33/1a4M 3alKMChIBATh KPATKOE YCIOBHE, MOJCTABIATD (PU3HUECKUE
BEJIMYMHBI B (OPMYJIbI M TPOBOJAUTH PAacu€Thl, HAXOAUTh CIIPABOYHBIC
JaHHBIE, HEOOXOUMBIE IJIsl PEIICHMs 3a]a4, OLEHUBATh PEATUCTUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpPH I[OMOIIU
(bU3MYECKUX METOJIOB, B OTMIMCAHUH HCCIIEIOBAHUS BBIJEISATH MPOBEPSIEMOE
MpeAnosoxkeHre (runoTesy), pa3inyaTh U HHTEPIPETUPOBATH MOTYyUYECHHbBIN



pe3ysbTar, HaXOAWUTh OLIMOKM B XOJAE ONbITA, J€JaThb BBIBOABI IIO €O
pe3ysbTaram;

IPOBOJUTH OMNbBITBI MO HAOMIOAEHUIO (DU3UYECKUX SBICHUN WU
duznyeckux CBOICTB TeN: (dbopMyIMpoBaThH pOBepsieMbIe
IPEIO0JIOKEHNUS, COOUPATh YCTAHOBKY U3 MPEVI0KEHHOTO 000py10BaHUS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYIHUPOBATH BHIBOIBL;

BBINOJHATh TNPSMBIE HM3MEPEHUS PACCTOSHUSA, BPEMEHHM, Macchl Tea,
o0béMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
uGpOBBIX MPHOOPOB, 3aMUCHIBATh IOKa3aHUA MPHOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHU;

IPOBOJAUTH UCCIIE0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BEJIMYUHBI OT
JIPYrol € HCHOJb30BAHUEM MPSAMBIX H3MEPEHHUH (3aBUCMMOCTH MYTU
PaBHOMEPHO ABMXKYILErOCs TeJIa OT BPEMEHU JBUKEHUS TEJA, CHITbI TPEHUS
CKOJIBKEHUSI OT Beca Teja, KauecTBa OOpabOTKM IMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIBI TPEHHUS OT IUIOLIAJH COIPUKOCHOBEHHUS TEN, CHIIbI
YOPYTOCTH OT YAJIMHEHHS MPY>KUHbBI, BBITAJKUBAIOLIEH CHIIBI OT 00BEMa
NOTPYKEHHON YacTH TeJa U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT TITyOHHBI, HA KOTOPYIO MOIPY>KEHO TEJO, YCIOBUN
IUTaBaHMsI TEJl, YCIOBUW paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4YEOHOrO HCCIIEOBaHUs, CcOOMpaTh YCTAaHOBKY U
BBINIOJIHATh U3MEPEHHUs, CIEeNys MPEUIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (U3MYECKUX BEJIMYUH B BUJE
OpEJIOKEHHBIX TaOIULl U TpaduKOB, JelaTh BBIBOJABI MO pe3yJbTaTam
UCCJIeI0BAHNUS;

IPOBOJUTH KOCBEHHbIE HM3MEPEHUsS (U3NYECKUX BEIUYUH (IJIOTHOCTD
BEILECTBA )KUJIKOCTH M TBEPJIOTO TEJIA, CUJIA TPEHUS CKOJIbKEHUS, 1aBJICHNE
BO3/lyXa, BBITAJIKMBAIOIIAS CHUJIA, JEWUCTBYIOIIAs Ha TNOTPYKEHHOE B
KUIAKOCTh  TeNo, KOA(OUIMEHT TOJIE3HOrO0  ACHCTBUS  MPOCTHIX
MEXaHU3MOB), CJIE€Ays MNPEIOKEHHON HWHCTPYKLMH: NPH BBINOJHEHUU
U3MEpPEHU CcoOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY M BBIUHCIATH
3HAYCHHUE NCKOMOW BEJIUYHHEI,

COOJII0IaTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1a00paTOPHBIM
000pyZI0BaHUEM;

yKa3bIBaTh NMPUHLHUIIBI JEUCTBHUS MPUOOPOB UM TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JWHAMOMETpP, COOOIIAOIIKUECS COCYAbl, OapomeTp,
pbIYar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;



XapaKTepu30BaTh MPUHIMIBI JCUCTBUS HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOW Ha UX oOmnHucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKHUN Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETD), UCMOJIB3YS 3HAHUS
0 cBOMCTBaxX (PM3UUECKUX SBICHUN U HEOOXOAUMbIEC (PU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  TpHUMEpPHl  (HAXOAWTh HHPOpPMAIMIO O  MPUMEPaAX)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOMN
JKU3HU JUIs obecriedeHus 0€30MacHOCTH MPU OOpaIlleHHH C IPUOOpaMu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3[JOPOBBS M COOTIOACHHUS HOPM
IKOJIOTUYECKOTO TOBECHUS B OKpPYKAIOIIECH CpeJie; OCYIIECTBISATE 0TOOP
UCTOYHUKOB HH(popmanuu B MHTepHETE B COOTBETCTBUU C 3aJIaHHBIM
MIOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOLUXCS 3HAHUH U Iy TEM CpaBHEHMUS
Pa3IMYHBIX MCTOYHHUKOB BBIACIATh HHPOPMAINIO, KOTOpas SBISETCS
POTUBOPEYUBON HIIM MOXKET OBITh HETOCTOBEPHOM;

MCITIOJI30BATh MPHU BHITIOJIHEHUU YUYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy HU3MUECKOTO COACPKAHMSI, CIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu UuTepHer, BnajeTb mnpuéMaMu KOHCIEKTUPOBAHHUS  TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpPMAIHN (HU3NUECKOTO COJACPKAHUS, B TOM
qHClie MyOJIMYHO JIeJaTh KpaTKUe COOOIICHUS O pe3yIbTaTax MPOEKTOB WITH
y4eOHBIX HCCIIEeI0BaHUM, IPU 3TOM IPaMOTHO HMCHOJIb30BaTh W3YUYEHHbBIN
MOHSATUUHBIN amnmapar Kypca (HU3WKH, COMPOBOXKIATh BBICTYILJICHUE
MpE3CHTAIUEN;

IPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W MCCIEIOBAHUN paclpenessiTh
00513aHHOCTH B TpYyIIE B COOTBETCTBMM C IIOCTaBJIECHHBIMU 3a/ayami,
CIIEIUTh 32 BBHIMOJHCHUEM IIJIaHa JIEHCTBUM, aJleKBaTHO OIICHHWBATH
COOCTBEHHBIH  BKJAI B  JCATEIBHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHUE, YIUTHIBASI MHECHHE OKPYKAIOTHX.

K xoHiy 00yuenus B 8 kjacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM yPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIMOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKUE U
amop(HBIC TeNa, HACHIIICHHBIM W HEHACHIIICHHBIA Tap, BJIAXKHOCTH
BO3[yXa, TEMIIEparypa, BHYTPEHHS DHEpPrusi, TEIUIOBOM JIBUTATEIIb,



DJIEMEHTAPHBIN SJCKTPUUECKUN 3apsiil, JMEKTPUIECKOE TOJIe, TPOBOHUKH
Y TUPJICKTPUKH, TTOCTOSTHHBINA AIEKTPUICCKUI TOK, MATHUTHOE T0JIC;
pasnuyaTh SBICHUS (TETUIOBOE PACIIMPEHHE M CXXATHE, TeIlonepesaaya,
TEIUIOBOE PaBHOBECHE, CMAauMBaHWE, KAMWUIIPHBIC SBICHUS, UCTIApEHUE,
KOHJICHCAIIMS, TUTABJICHWE, KpUCTAUIM3aIys (OTBEpACBaHUE), KUIICHUE,
TerIonepeaavya (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITy4YCHHE),
ANIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3apsI0B, JCUCTBUS DIECKTPUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aWMOJCHUCTBHEC MAarHUTOB, JIEHCTBHE
MarHUTHOTO TOJIA Ha TMTPOBOJHHUK C TOKOM, JIEKTPOMArHUTHAST WHYKITHS)
M0 ONHWCAHWI0 WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (U3HUECKOE SIBIICHUC;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXaloleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE W KANWUIAPHBIC SBICHUS B TPHUPOJC,
KpUCTaJUIbl B Tpupojae, usnydenue ConHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKUE
SBJICHUSI B aTMocepe, IECKTPUISCTBO JKUBBIX OPTAaHM3MOB, MAarHUTHOC
nosie 3emuu, Japedd MOIOCOB, pOJIb MAarHUTHOTO MOJIA JJIsl KU3HU Ha
3emuie, MOJSIPHOE CUSTHUE, TIPU ITOM MEPEBOAUTH MPAKTUUECKYIO 33/1auy B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKU) (DUIUYECKUX
SIBIICHUI;

ONKCHIBATh MU3YyUEHHBIC CBOMCTBA TEN U (DU3UYECKUE SBIICHUS, UCIIONB3YS
bu3ndeckue BETUUHUHBI (TeMIepaTypa, BHyTPEHHSSI SHEPTHs, KOJIMYECTBO
TEIJIOTHI, yJeldbHAs TEIIOEMKOCTh BEIECTBA, YJCAbHAs TEIIoTa
TUIABJICHUS, YJedbHAs TEIIoTa IMapooOpa30BaHUs, VACIbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOX(DMUIIMEHT TMOJE3HOTO JEUCTBUS TEIUIOBOM
MaITUHBI, OTHOCUTENIbHAS BIAKHOCTh BO3/yXa, dJICKTPUUYECCKUH 3apsijl, CUIia
TOKa, DJEKTPUYCCKOE HAIMpsHKEHHWE, COMPOTHUBIICHHE IIPOBOJIHHUKA,
yAEIbHOE CONMPOTHRIICHHE BEIIECTBA, PA00Ta M MOIITHOCTD AJICKTPUIECKOTO
TOKa), MpPU ONHCAHUHM TMPABWIBHO TPAKTOBATh (DUIUYECKUNA CMBICI
UCITIOJI3yEMbIX BEJIMYWH, 0003HAUCHUS ¥ €AMHUITBI (PU3HMUECKUX BEJIMYWH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE TAaHHYIO (DU3UYECKYI0 BEITUYHHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpadUKH HW3YYEHHBIX 3aBHCHUMOCTCH
(U3UYCSCKUX BEIIMYHH,

XapaKTepPH30BaTh CBOMCTBA Tei, (U3MYCCKUE SBJICHHUS W IPOIECCHI,
UCITOJIB3ySl OCHOBHBIC ITOJIOKEHUS MOJICKYJISIPHO-KHHETHICCKONH TEOpHH
CTPOEHUS BEIEeCTBa, MPUHIIUIT CYyNEPIIO3UINK TOJeH (Ha Ka4yeCTBEHHOM



YPOBHE), 3aKOH COXpaHEHHMs 3apsjia, 3akoH Oma Jyisl ydacTKa LIenH, 3aKOH
Jxoyna—JleHna, 3aKk0H COXpaHEHUs YHEPTUH, IIPU 3TOM JIaBaTh CIIOBECHYIO
(GbopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHUECKOE BBIPAKCHHUE;
OOBSCHATh (PU3UYECKHE MPOIECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyalHUi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpPA: BBISABIATH
NPUYUHHOCTICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYecKux
[IaroB C OMopod Ha 1-2 HM3y4YeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUM,
bu3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJauyd B 2—3 JACUCTBUSA, MCIOJb3yS 3aKOHBI H
dbopmyJibl, CBSA3BIBAIOIIME (PU3NUECKHUE BEIUYUHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlaud 3allMChIBATh KPATKOE YCJIOBUE, BBISABIATH HENOCTATOK
JAHHBIX JUIsl  pEIIeHUs 3aJaud, BbIOMPATh 3aKOHBI W (GOPMYJIbI,
HEOOXoauMble sl €€ pElIeHHs, NMPOBOAUTH Pacy€Tbl W CpPABHUBATH
NOJIyYEeHHOE 3HaYeHUe (PU3NYECKOM BEIIMYMHBI C U3BECTHBIMHU JAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh TPU MOMOIIU
buU3MYEeCKUX METOJO0B, HWCIIONB3Ysl ONHMCAHUE HWCCIEAOBAHUS, BBIICISATH
IIPOBEPSAEMOE  IPEANOJIOKEHNE, OLEHUBAaTh NPABWIBHOCTh MOpPAJKA
IIPOBEJCHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

MPOBOJUTH OMNBITBI TO HAOMIOJAEHUI0 (DU3UYECKUX SIBICHUN WU
(bu3MYecKuX CBOMCTB Tell (KanWUIsipHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHusi MpPU H3IYYEHUH OT IBETAa H3Iydaroumed (MOrIomarolieil)
ITIOBEPXHOCTH, CKOPOCTh MCITAPEHUSI BOJBI OT TEMIIEPATYPbI KUJIKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, OJJIEKTpU3alUsi TeJl W B3aUMOJACHCTBHE
DIEKTPUYECKUX  3apsS0B, B3aUMOJECHCTBUE TIOCTOSIHHBIX MArHHWTOB,
BU3yaJIU3allMsl MArHUTHBIX IIOJIEW TMOCTOSIHHBIX MAarHuTOB, JE€UCTBUS
MAarHUTHOI'O TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBa 3JEKTPOJBHUIaTessi IOCTOSTHHONO TOKa): (popMylnMpoBaTh
poBepseMbIe MPEANOI0KEHHS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyZI0BaHUS, ONMUCHIBATH XO]1 OTIBITA U (DOPMYTUPOBATH BHIBOIHI,
BBITIOJIHSATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOMN BIAXKHOCTH
BO3/1yXa, CHJIbI TOKA, HAIpSIKEHHS C MCIOJIb30BAaHUEM AHAJIOTOBBIX
npuOOpPOB M AATYUKOB (DU3MYECKUX BEIMYHMH, CPABHUBATH PE3YJIHTATHI
W3MEPEHUI ¢ y9€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (hU3UUYECKOU BETUYUHBI OT
JpYyrol C UCIHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCHUMOCTh
COIIPOTUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAX IONEPEYHOTO



CEYEHMS U yIEIBHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CHJIBI TOKA,
UAYLIEr0 4Yepe3 IPOBOJHMK, OT HANPSKEHHUs Ha IPOBOIHUKE,
UCCJIEIOBAHUE TMOCIEAOBATEIbBHOIO M MAapajUIeIbBHOIO  COEAUHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCJIENOBaHHE, COOMpaTh YCTAHOBKY U
BBINOJHATh M3MEPEHUS, CIEXysl NPENJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yNbTaThl OJy4YEHHOW 3aBUCUMOCTH B BUJIE TaOJIUIl ¥ rpadUKOB, A€NIaTh
BBIBO/IBI IO PE3YJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTH KOCBEHHBbIE H3MEpEeHMs (U3MUECKUX BEJIWYMH (yIeiabHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBIEHHE IPOBOJHUKA, padboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh HU3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEMIOKEHHOW MHCTPYKLMH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh NTpaBUiIa TEXHUKH 0€30MMaCHOCTH IpH padoTe ¢ 1ad0paTopHbIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIMMbBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX OMUCAHUsA (B TOM YHUCJIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apoBasi TypOHHA, aMIIEPMETP, BOIBTMETD,
CUETYMK DJIEKTPUUYECKOW SHEPruu, 3JIEKTPOOCBETUTENIbHBIE TNPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONIPUOOPHI (mpuMepsI), AIIEKTPUUYECKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUS O CBOMCTBaX (PU3WYECKUX SIBJICHUM M HEOOXOAMMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIbHbBIC
IpUOOPHI 10 CXEMaM U CXEMATUYHBIM PUCYHKaM (>KUJIKOCTHBIA TEPMOMETP,
TEPMOC, ICUXPOMETP, THUTPOMETP, JABUIATENb BHYTPEHHETO CrOpPaHUs,
AJIEKTPOCKOII, PEOCTaT), COCTABIIATH CXEMbl JJIEKTPUUYECKUX LEMed C
MOCJIEIOBATENbHBIM M MapajlIeIbHBIM COEAMHEHUEM DIIEMEHTOB, pa3inyas
YCJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETEH;

OPUBOJUTH  MpUMEpPhl  (HAXOAWTh  HMHPOpPMAIMIO O  NPUMEPaAX)
MPaKTUYECKOTO HCIONb30BaHUS (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOMN
XKU3HU JI71s1 oOecrieueHrs 0e30MacHOCTU NpH O0pallleHuH ¢ nMpudopaMu U
TEXHUUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3JOPOBBS U COOTIOACHHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHMS B OKPYXKAIOLLIEH CPeE;

OCYUIECTBJIATh MOUCK HHPOpMaUUU (PU3NYECKOTO COAECPKaHUS B
WNHTepHeTe, Ha OCHOBE HUMEIOIIMXCSA 3HAHUW W IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIJIEISTH HH(OPMALIKIO, KOTOpast SBIISETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;



UCIIOJIb30BaTh IIPU BBIIIOJIHEHUU YUEOHBIX 33JjaHU HAYYHO-TOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOTO COAECPKAHU, CIPABOYHBIE MAaTEPUAIIbI, PECYPChI
cetu HWHTepHeT, BianeTb NpUEMAMU KOHCHEKTUPOBAHUS  TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE U KpPAaTKUE YCTHBIE COOOIIEHMUS,
0000mass wHGOPMAIMI0O €3 HECKOJBKUX HWCTOYHUKOB (DU3UIECKOTO
COACpKaHUsl, B TOM 4YHCIEe NYOIMYHO TPEACTaBIATh PE3YJIbTATHI
IIPOEKTHOM WJIM HCCIENOBATEIIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUIHBIA anmapaT Kypca (U3HKW,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAHUN (PU3MUYECKUX
IPOLIECCOB paclpeAessaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHa JCHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBI BKJIAJ B
NEATEIbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aHMO/ICHCTBHE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.



K xonIy 00ydeHus B 9 kjacce nmpeaMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUYaIOIIUXCS YMEHHIA:

UCIIOJB30BaTh IOHATHUS: CHCTEMA OTCYETA, MAaTepHalbHAas TOYKA,
TPaeKTOpHsi, OTHOCUTEIBHOCTh MEXaHMYECKOTO JBIKEHUA, nedopmanus
(ynpyrasi, macTuyeckasl), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPIOrO Tella, paBHOBECHE, MEXaHUYECKHUE KOoJieOaHUsl U
BOJIHBI, 3BYK, HH(PPa3BYK U YIbTPA3BYK, 2JIEKTPOMArHUTHBIE BOJHBI, LITKaJIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJIbHO30PKOCTb,
CIEKTPhI UCIYCKaHUsl M TOTJIOIIEHUs, alb(da, 6eTa- U raMmma-u3aydeHus,
W30TOIIBL, SIIEPHAS] DHEPIETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJUHEHHOE [BW)XEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JBHKEHUE 10 OKPYKHOCTH, B3aUMOJCICTBUE
TEJ, PEaKTUBHOE JBH)KEHUE, KOJieOaTelIbHOE ABIM)KEHUE (3aTyXarolue U
BBIHY’KJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBUKEHUE, OTPAXKEHUE
3BYKa, NPSIMOJIMHEWHOE PacHpOCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3oKEeHUE OEJI0oro CBEeTa B
CHEKTp M CIOXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIIEPCUSl CBETA,
€CTECTBEHHAasl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEMYAaTOro CHEKTpa
U3JTy4eHUs) 0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTb MPOSABICHHE U3YYEHHBIX (PU3WYECKUX SIBICHUM B
OKpyXaroleM Mupe (B TOM uuciie (U3HUECKUE SBICHUS B MPHUPOJE:
IPWINBBI U OTJUBBI, ABMKEHUE T1aHET COMHEYHON CHCTEMBI, PEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, I[BE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTMYEecKoe AEHCTBHE BUIUMOTO,
yJIbTPapUOIETOBOTO U PEHTTCHOBCKOTO HW3JIy4YE€HUHM, €eCTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JIy4YH, PAJUOAKTUBHOE H3IyuYEHHUE
NPUPOAHBIX MMHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIyYEHUH Ha
OpraHu3M YeJIOBEKa), MPHU 3TOM MEPEBOJUTH MPAKTHYECKYHO 3a7ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOWCTBA (NMPU3HAKH) (PU3HUECKUX
SIBIICHU;

OMKCHIBATH U3YUYEHHBIE CBOMCTBA TeJl U (PU3UUECKUE SIBJICHUS, UCIIOJIb3YsI
¢usznyeckue BETUYMHBI (CpedHssi U MIHOBEHHAas CKOpPOCTb Teja NpHU
HEPaBHOMEPHOM JIB)KEHHMH, YCKOpPEHHUE, MEepEMELIEHUE, MyTh, YIJOBas



CKOPOCTb, CHJIa TPEHMS, CWJIA YHNPYTrOCTH, CHJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOrO TMAJEHUs, BEC TeJla, HMILYJbC Te€la, HMIYJbC CHIIbI,
MeXaHW4yecKass paboTa M MOLIHOCTb, IOTEHLMAJIbHAs SHEPrus Tena,
IIOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTECHLIHAIbHAs SHEPIUs CHKATON
NPYKUHBI, KUHETHYECKas SHEPrus, MOJHAs MEXaHW4YecKas HHEpPrus,
NEPUOJ M YacToTa KoueOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIIEHUS CPEbl), IPU OMUCAHUU
IPABWJIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIIONb3YEMbIX BEJIWYMH,
00O3HAYCHUSA M EAMHHIBI (PU3UUYECKUX BEIUYUH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEIUYUHY C JPYTUMH BEIUYUHAMH,
CTPOUTDH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOWMCTBA Te€l, (U3MYECKUE SBJICHHUS W TPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUsl 3HEPruu, 3aKOH BCEMUPHOTO TITOTEHUS,
IPUHIUI CYNEPIO3ULIHUHA CHJI, NPHUHLIMII OTHOCUTENIBHOCTH ['amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHWs HMMILYJIbCA, 3aKOHBl OTPAXECHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsAJ0BOT0 U MACCOBOIO YHCET
IpU SIEPHBIX PEAKLUSAX, NPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3UYECKHE MPOLECCHl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTyaluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BICHEHUE U3 2—3 JTIOTMYECKUX
IaroB C OMOpoW Ha 2—3 W3yYEHHBIX CBOMCTBA (DU3MYECKUX SIBIICHUM,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peuaTh pacu€THbIE 3a/1a4u (OMUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIB3YS 3aKOHBI U JOPMYJIBI, CBSA3BIBAIOLINE (PU3NUECKUE BETMUMHBI: Ha
OCHOBE aHAJIM3a YCJIOBUS 337a4y 3aIMChIBAaTh KPATKOE YCIOBHE, BBISIBISAThH
HEJIOCTAIONINE WU U30BITOYHBIE JaHHbIE, BEIOMPATh 3aKOHBI U (POPMYJIbL,
HEOOXOJUMbIE [UIsl pELIEHUsl, NPOBOAUTH pacu€Tbl M OLICHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;
pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXHO PEIIUTh MpPU [MOMOIIU
(bu3MYEeCKUX METOAOB, HCIOJb3Ys ONHUCAHUE HWCCIEAOBAHMS, BBIICIAThH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLEHUBATh IPABUIBHOCTh IOPSAKA
NPOBENCHUSI  MCCIEIOBaHUsA, JelaThb BBIBOJABI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUIN U OTIBITOB;

OPOBOAUTH OMNBITHl 10 HAOMIOAEHHI0 (U3NYECKUX SBICHUN WM
¢dusznyeckux CBOWCTB Ten (M3ydyeHHe BTOpOoro 3akoHa HeioToHa, 3akoHa
COXpaHEHUs! PHEPruH, 3aBHCHUMOCTb IEpUOJa KoJeOaHUN NPy KUHHOTO



MasTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MAJIBIX KOJIeOaHMA, MPSIMOIMHEHHOE pacIPOCTPAHCHHUE CBETA,
pasiiokeHre Oenoro CBeTa B CIEKTP, U3YYCHHE CBOWCTB M300paKEHUS B
IJIOCKOM 3€pKalie M CBOMCTB HM300pa)KeHUsI MpeaMeTa B coOuparoiiei
JuH3e, HAOMIOJCHHE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh YCTAaHOBKY M3 HM30BITOUHOTO Habopa
000pyI0BaHUs, OMUCHIBATH XO/JI OMbITA U €T0 PE3yJIbTaThl, (HOPMYIUPOBATH
BBIBOJIBL;

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPHUI0 MPSIMBIX U3MEPECHHH, OTpeaeiss
CpellHee 3HAdYeHHEe U3MepseMOoN BelWYuHbl (POKYCHOE pacCTOsTHUE
coOuparolel JUH3bI), OOOCHOBBIBaTH BBIOOP CIIOCOOA H3MEPEHUS
(M3MepUTEILHOTO TPUOOPaA);

NPOBOJUTH HCCJICNOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHH C
UCITI0JIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHH MPU
PAaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HadallbHOM CKOpPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOT0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEeHHUsl CBETa OT yrja MaJeHUs W yrjia MpeloMJICHUS OT yria
NajieHus): IUJIAaHUPOBATh UCCJENIOBAaHHUE, CAMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yJdbTaThl TMOJYYCHHOH 3aBHUCHMOCTH
bu3nYecKUX BETWYUH B BHUAEC TaOJIUIl U TPpaUKOB, JeiaTh BBIBOJBI MO
pe3yabTaTaM UCCIEeI0BaHuUS,

MPOBOJUTh KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BEIMYUH (CpEaHsIs
CKOPOCTh ¥ YCKOPEHHUE TeJa MPH PaBHOYCKOPEHHOM JIBUKCHHUH, YCKOPCHHE
CBOOOJHOTO MaJieHUs, KECTKOCTh MNPYXKHUHBL, KOIPDUIHMEHT TpeHUs
CKOJIBKCHHS, MEXaHW4yeckass padoTa U MOIIHOCTb, YacTOTa U TIEPHOJ]
KOJICOAaHWI MaTeMaTHYeCKOTO W TPYKUHHOTO MAasiTHUKOB, ONTHYECKas
cuiga coOuparmiel JIMH3bI, PaguOaKTUBHBIA (OH): TUIAHUPOBATH
U3MEpPEHUsI, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOIHAThH
U3MEpPEHUsI, CIeAys MPEII0KEHHON HHCTPYKIIMH, BBIYUCIISATH 3HAYCHUE
BEJIMYMHBI U aHATU3UPOBATH TIOMyUEHHBIE PE3YJIBTATHI C YIETOM 3aJaHHOMN
IIOIPETHOCTHA U3MEPEHUN;

COOJII0IaTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyZI0BaHUEM;

pasnmuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (PU3HUYECKHX MOJICIICH:
MaTepuaibHas TOYKA, aOCOJIOTHO TBEPAOE TENIO, TOYECUHBIM HCTOYHHK
CBETa, JTy4, TOHKAas JIUH34, TUIAHETapHasi MOJIeTTh aTOMa, HYKJIOHHAsI MOJIETTh
aTOMHOTO sIJIpa;



XapaKTEepPU30BaTh TPHUHIMIBI  JCHCTBUS UW3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOpPOW HA WX OMHCAaHWS (B TOM 4YHCIE:
CIUJOMETP, JATUYUKU TIOJOXKEHHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, [EPUCKON, QoToamnmnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HWCIONB3ys 3HAHUS O
CBOMCTBAxX dbuznyecKux SIBJICHUU u HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;
WCITOJIb30BATh CXEMBI U CXEMATHYHBIE PUCYHKH H3yYCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEILHBIX TPHUOOPOB M TEXHOJIOTUIECKUX MTPOIIECCOB IMPH
pelieHur  y4eOHO-TIPaKTUYECKUX  3a/7a4, ONTUYECKHE CXEeMbl JJis
MOCTPOEHUS U300pAKEHUI B IJIOCKOM 3€pKajie M COOMparomieH JIMH3E;
NPUBOANTh  NpUMEpHl  (HAXOauTh  HWHPOPMAINMIO O  IMpUMEpax)
MPAKTUIECKOTO HCIIONB30BaHUA (PU3NYECKUX 3HAHWK B TOBCEIHEBHOM
KU3HM JIJIs1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHud ¢ MpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUSI 3I0POBBS U COOJIO/ICHUS HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpee;
OCYUIIECTBJISATh TMOMCK HHPOpMAlUM (PU3UYECKOTO COACp)KaHUSA B
HNuTtepHeTe, caMOCTOSTENBHO (OPMYTUPYSI TOMCKOBBIN 3ampoc, HAXOAUTh
MyTH OMPEACICHUS JOCTOBEPHOCTH MOJYyUYCHHON MH(GOPMAIK Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJTHUTEIHHBIX UCTOUYHUKOB;

UCTIONb30BaTh MPH BBHIIOJIHEHUU yUEOHBIX 3aJaHU HAYYHO-TIOMYJSIPHYIO
JauTepaTypy GU3NUECKOTO COAEepKaHMs, CIPABOYHBIE MaTEpHAIIbI, PECYPChI
cetu UHTepHer, Bianerp mnpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa,
npeodpazoBanusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMallMl U3 HECKOJbKUX HMCTOYHMKOB (PU3NYECKOTO COAEpIKaHUS,
MyOJMYHO MPEACTABIATh PE3YIbTAThl MPOEKTHOM WIIM UCCIIE0BATENBCKON
NESTENbHOCTH, TPH OSTOM TPaMOTHO  HCIIOJIb30BAaTh  W3YYCHHBIN
NOHATUMHBIN amnmapar u3y4yaemoro paszzaena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TMIpe3eHTale ¢ y4€ToM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyecTBo 4yacos DJIEeKTPOHHbIE
(uudposrbie)
Ne HaumeHnoBaHue pa3aeioB U TeM Konrposbneie | IIpakTuyeckue | ob6pa3oBaTelbHbIe
n/m NPOrpamMMbl Bcero padoThI padoThI pecypchl
Paznen 1. ®usuka u e€ posib B NO3HAHMHN OKPY:KAKOIIEro MUpPa
bu6mmoreka [IOK
11 Pusiica - Hayka o MpHpoze 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
12 DusHHeCKHe BT IHHEI 2 ! https://m.edsoo.ru/7f416194
N bubmuorexa [JOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1 https://m.edso0.ru/7f416194
Wroro mo pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6nmoreka [JOK
21 CTpoetine peliecTsa . https://m.edso0.ru/7f416194
29 JIBr>KeHWE U B3aUMOJICMCTBUE YaCTHI] 5 1 bubnuorexa [JOK
' BElEeCTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBa 2 https://m.edsoo.ru/7fA16194
Hroro mo pazneny 5
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Paznen 3. /IBuskeHune U B3auMo/ieiicTBHe Tel

bubmuorexa [JOK
3.1 MexaHu1eckoe NBIKeHHe 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 Mrepuus, Macea, MA0THOCT 4 https://m.edso00.ru/7f416194
bubmuorexa [JOK
33 Crna. Buaet 14 https://m.edsoo.ru/7f416194
Uroro no pazueny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUAKOCTEH U ra30B
41 asnenue. llepenaya naBneHust TBEpABIMU 3 bu6mmoreka [JOK
' TeJlaMHU, KUJIKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
42 JlaBreHHE KHAKOCTH S https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoceproe naseHie 6 https://m.edso0.ru/7f416194
44 JlelicTBue »KUIAKOCTHU U ra3a Ha MOrpyKEHHOE 7 bubnmnoreka [JOK
' B HHUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Paznea 5. PaGora nu MoHOCTh. JHEprus
bu6mmorekxa [IOK
51 Pabora u mompgocTs 3 https://m.eds00.ru/7f416194
5.2 IIpocTeie MexaHU3MBI 3) bubmorexa OK

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
53 Mexanieckas SHeprus 4 . . https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanuectBo 4 DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (ungposere)
Ne i/ N 06pa3oBaTebHbIE
Beero Koutpoanneie  IlpakTudeckue | pecypest
padoThI padoThI
Paznen 1. TensioBble siBeHUs
5 bu6nmorexa LIOK
11 CrtpoeHnue u CBOICTBA BEIIECTBA 7 hitps://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
12 Teruossle npoueccer 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznea 2. DiiekTpuyeckue 1 MArHUTHbIE SIBJICHUS
DIIEKTpUUECKHE 3apsiibl. 3apsKEHHBIE TeNa U bubnmnorexa [JOK
21 HUX B3aUMOJEHCTBUE 7 1 https://m.edsoo.ru/7f4181ce
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. . bubmmoreka [JOK
2.2 [TocTOSIHHBIN 27EKTPUUECKUN TOK 20 1 7 https://m.eds00.ru/7f4181ce
bu6nmorexa [IOK
2.3 MareuTHEE SBTCHHA 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6nmorexa [IOK
2.4 ONEKTPOMArHHTHAS HHyKITHS : https://m.eds0o.ru/7f4181ce
Wroro mo paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
TEMATHUYECKOE IINTAHUPOBAHHUE
9 KJIACC
Koan4yecTBO 4acoB JJIeKTPOHHBIE
(uudpossie)
HanMeHoBaHHe Pa3/ieJ0B H TeM Konurtpoubnsie | IIpakTudeckue | oGpazoBaTeibHbIe
Nen/m | mporpammel Bcero paGoThI paGoTsI pecypcenl
Paznen 1. Mexanuveckue siBJieHUsI
11 MexaHn4ecKkoe JIBMKCHNE U CIIOCOOBI €T0 10 1 but6mmorexa [IOK
' OMHUCaHUs https://m.edsoo.ru/7f41a4a6
. bubmmoreka [JOK
12 Bsanmoneiicraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
13 3aKOHEI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
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Pa3zgen 2. Mexann4yeckune KoJe0aHUA M BOJHBI

bu6nmoreka [IOK
21 Mexamitieckie konebans ! https://m edso0.ru/7f41a4a6
bu6nmorexa [IOK
22 Mexaniieckne BOHEL 3BYK 8 https://m.edso0.ru/7f41a4a6
Hroro mo pazaeny 15

Pasnen 3. IJIEKTPOMATHHTHOE 110J1€ M 3JJEeKTPOMATHUTHBIE BOJHBI

31 DIIEKTPOMArHUTHOE MOJIE U 5 bubmmoreka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Paznen 4. CBeToBbI€ sIBJIEHHSI
4.1 3aK0OHBI paCIIPOCTPAaHEHHUS CBETa 6 bubmorexa LIOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnmorexa LIOK
4.2 JIuH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
4.3 Paznoxxenue 6emoro cBeTa B CEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanTtoBble siBJIeHUs
5.1 Hcnyckanue v MorjIonieHue CBETa aTOMOM 4 bubnmorexa LIOK
' y HI https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
52 CTpoetiie aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
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Pa3nen 6. [loBTOpuTe1bHO-000011a101IHIT MOAY/Ib

6.1 [ToBTOpenue u 0000IIEHNE CotepKaHus -9
9 2 bubnunoreka LIOK
Ky1acc Kypea Qpusuku 3a 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 7 xknacc/ [epsimkun .M., IBanos A.U., AxkiinonepHoe o011ecTBO

«HBI[&TGJII)CTBO «HpOCBeHleHI/Ie»

» ®usuka, § xknacc/ [lepsimkun .M., IBanos A.U., AxkiimonepHoe o011eCTBO

«HSI[&TCJIBCTBO «HpOCBCHlCHI/IG»

» dusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., BanoB A.I., IletpoBa

M.A., AKI_[HOHepHOG O6IH€CTBO ((I/I3I[aT€J'IBCTBO ((HpOCBeHIeHHe»

METOIUYECKHUE MATEPHUAJIBI V1 YUUTEJISA
®dwusuka. 7 kinacc. ba3oBbiil ypoBeHb. MeToanueckoe nocodue K yueonuky M.

M. Ileppiikuna, A. 1. IBanoBa
Metoauyeckoe mocoOue JyIsl yUuTess K 3aBEPIICHHON MPeIMETHOM

JUHUU y4eOHUKOB «Pu3nkay s 7—9 KiaccoB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

« https://urok.1c.ru/
« https://educont.ru/

https://mob-edu.com/

- https://www.yaklass.ru/
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